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What is claimed is:
1. A compound having the general formula 1
R4 \ N / R2
5 NH N
R® I\ITI
\
R1
Re
1

or a pharmaceuticall\acceptable salt thereof, wherein:
R' s hetAr'( Dm=s hetAr’CHy-, hetAr’CH,-, (3-6C cycloalkyl)-CH,-,
hetCyc'CH,-, Ar'(CHy)y- ON(N-1-3C alkyl)pyridinonyl-CH,-;
hetAr' is a 6-membdgd hetcroaryl having 1-2 ring N atoms and optionally
substituted with one or more siNstituents independently selected from (1-6C)alkyl, (1-
4C)alkoxy, halogen, CF3, or (3-6C)dycloalkyl;
mis 0, 1 or 2,
hetAr” is a 5-membered heteroaryNing having 2-3 ring heteroatoms independently
selected from N and S where at least one oNsaid heteroatoms is N, wherein said ring is
optionally substituted with one or more subs\tuents independently selected from (l1-
6C)alkyl;
hetAr” is a bicyclic 5,6-fused heteroaryl ring hdying two ring nitrogen atoms;
hetCyc' is a 6-membered saturated heterocyclic Nng having 1-2 ring heteroatoms
independently selected from N and O and optionally substiyted with -C(=0)(1-6C alkyl)
or -C(=0)O(1-6C alkyl);
Ar' is phenyl optionally substituted with one or more s
selected from halogen, (1-6C)alkyl, CN, CF;, OH, {1-6C)alkoxy, -
6C alkyl), -C(=0)NR*R" or benzyloxy;
R® and R® are independently H or (1-6C)alkyl;

stituents independently
cO)OH, -C(=0)O(1-

nis0, ! or 2;
R?*isH, F, Clor CHx;
R*is I, F or Cl;

R is H, CN, F, Cl, Br, -OMe, -OCF3, -CFs, -CH(OH)CH,OH or -C(=0)NHx;

R’ is_selected from:

H,
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halogen,

(1-6C)alkoxy,
[hydroxy(2-4C)al
[(1-4C alkoxy)(1-4C a
[di(1-4C alkyl)amino](1-
(1-4C alky)C(=0)-,
hydroxy(1-6C)alkyl,
dihydroxy(2-6C)alkyl,
[di(1-3C alkyl)amino]{1-4C)alkoxy,
N-(1-3C alkyl)pyridinone,

hetArG,

hetCyc®*C(=0)-,

(hetCyc’)-O-,

hetCyc®(1-4C)alkoxy,
difluoroamine(1-4C)alkoxy,

[(1-4C alkoxy)carbonylamide]difluoro(1-4C)alkoxy,
(1-4C alkyl)C(=0O)NH(2-4C)alkylthio-,
(1-4CalkyD)OC(=0)}-, or

R°RNC(=0)-;

amino]-(1-4C)alkyl,
)amino](1-4C)alkyl,
Jalkyl,

hetAr? is a 5-membered heteroaryl ring having 1-3 ring heteroatoms independgntly

selected from N, O and S, wherein said ring is optionally substituted with one or mdsg

substituents independently selected from (1-6C)alkyl and [di(1-3C alkyl)amino]CHy-;
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hetAr’ is a 6-membered heteroaryl ring having 1-2 ring N atoms and optionally
ubstituted with one or more substituents independently selected from (1-6C)alkyl;

hetAr® is a 9-membered partially unsaturated bicyclic heterocyclic ring having 3
ring N atoms and optionally substituted with one or more substituents independently
selected\rom (1-6C)alkyl;

het®yc? is a 5-7 membered saturated or partially unsaturated heterocyclic ring
having 1-2 r\g heteroatoms selected from N and O, wherein said ring is optionally
substituted with\pone or more substituents independently selected from (1-6C)alkyl,
hydroxy(1-6C)alkyNOH and oxo, provided said oxo is on a carbon atom,;

hetCyc® is a X6 membered heterocyclic ring having 1-2 ring N atoms and
optionally substituted wiNg one or more substituents independently selected from (1-
6Q)alkyl, (1-6C)alkoxy and Ralogen;

hetCyc* is a 4-7 membeXd heterocycle having 1-2 ring heteroatoms independently
selected from N, O and S, wherei\one of said ring nitrogen atoms is optionally oxidized
to N(O) and wherein said S ring alm is optionally oxidized to SO or SO,, wherein
hetCyc® is optionally substituted with Wae or more substituents independently selected
from halogen, OH, (1-6C)alkyl, (1-4C alkdgy)(1-6C)alkyl, {(1-4C)alkyl-OC(=0)- and (1-
6C)alkoxy,

hetCyc® is a spiro heterocycle having 2 Nng heteroatoms independently selected
from N and O, wherein hetCyc® is optionally subsNuted with a group selected from (1-
6C)alkyl;

hetCyc® is a 6 membered heterocyclic ring having -2 ring N atoms and optionally
substituted with one or more substituents independently selecdd from (1-6C)alkyl,

hetCyc’ is a 4-6 membered heterocyclic ring having ond\or two ring N atoms and
optionally substituted with one or more substituents independeNgly selected from (1-
6C)alkyl and OH;

hetCyc® is a bridged 8-membered heterocyclic ring having 2 rifg atoms selected
from N and O wherein at lcast onc of said heteroatoms is N, whereiN said ring is
optionally substituted with (1-6C)alkyl;

R®is H or (1-4C)alkyl;

RY is (1-4C)alkyl, hetCyc'®-, amino(1-4C)alkyl, or [di(1-4C alkyl)amino]
alkyl,
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hetCyc'® is a 5 membered heterocycle having a ring N atom and optionally
ubstituted with one or more substituents independently selected from (1-6C)alkyl; and
R®is Hor Cl.
2. A compound of claim 1, where R' is hetAr'(CHy)m-, hetAr’CH,- or
hetAr’
A compound according to any of claims 1-2, where R'is hetArl(CHQ)m—.

compound according to any of claims 1-3, where mis 1.

alkyl)amino](1-4C)alkyl, i alkyDamino}(1-4C)alkyl, (1-4C alkyl)C(=0)-,
hydroxy(1-6C)alkyl, dihydroxy(2-6Cyalkyl, [di(1-3C alkyl)amino](1-4C)alkoxy, and N-
(1-3C alkyl)pyridinone.

7. A compound according to a\y of claims 1-6, where R’ is selected from H,

halogen, CN, and OH.
8. A compound according to any of ¥aims 1-6, where R is hetAr” or hetAr’.
9. A compound according to any of \laims 1-6, where R’ is hetCyc® or

hetCyc’(1-4Calkyl)-.
10. A compound according to any of claim)
4C)alkoxy or hetCyc*(1-4C)alkoxy.

11. A compound according to claim 10, where R’ is

1-6, where R’ is hetCyc'(1-
tCyc*(1-4C)alkoxy.
12. A compound according to any of claims 1-6, where R\js selected from (1-

3C  alkoxy)(1-4C)alkoxy,  hydroxy(1-6Clalkoxy,  dihydroxy(2-

dihydroxy(2-6C)alkyl and [di{1-3C alkyl)amino]( {-4C)alkoxy.
13. A compound according to any of claims 1-6, where R® is sclccted fir

(1-3C alkyl)pyridinone,
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14, A compound according to any of claims 1-6, where R’ is selected from

etAr®, hetCyc’C(=0)-, (hetCyc’)-0-, hetCyc®(1-4C)alkoxy, difluoroamino(1-4C)alkoxy,

alkoxy)carbonylamide]difluoro(1-4Clalkoxy,  (1-4C  alkyl)C(=O)NH(2-

4C)a¥ylthio-, (1-4Calkyl)OC(=0)-, and R°R*NC(=0)-.

A compound according to any of claims 1-14, where R? is H.
A compound according to any of claims 1-14, where R*is For CL
17.

18.  AXompound according to any of claims 1-17, where R’ is H.

compound according to any of claims 1-14, where R? is CHs.

19. A coXpound according to any of claims 1-17, where R*isFor Cl.

20. A compyund according to any of claims 1-19, where R*is H.

27.  The method according to claim 26, wherein said diségse or disorder is

28. A compound of Formula I as defined in any one of claims\ to 24, or a

29. A process for the preparation of a compound of claim 1, which ogmprises:

(2) coupling a corresponding compound of formula I

RS / /Nl

rdl
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where Z! is COOH or a reactive derivative thereof with a comesponding compound of

ormula IIT

I

with a compound of formula III

in the presence of a base; or
etCyc*(1-4C)alkoxy, (hetCyc)-0-,
ino(1-4C)alkoxy, or [(1-4C

orresponding compound of

(c) for a compound of Formula T where R’ is
hetCyc*(1-4C)alkoxy, hydroxy(1-6C)alkoxy, difluord
alkoxy)carbonylamide]difluoro(1-4C)alkoxy, reacting a

formula V

P
=%

ZT
/

where X! is F or Cl, with a compound having the formula R**-O- where R™ is
4C)alkyl-OH, hetCyc’-OH, hetCyc*(1-4C)alkyl-OH, P'0-(1-6C)a
difluoroamino(1-4C)alkyl-OH or [(1-4C alkoxy)carbonylamide]difluoro(1-4C)alkyl-

respectively, in the presence of a base, where P! is a hydroxyl protecting group; or
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(d) for a compound of Formula I where R® is hetCyc® where hetCyc® is a nitrogen

radical, reacting a corresponding compound of formula V-a

N R
@%6/\ N
R4 © Q3

V-a
5  with a compoundgaving the formula hetCyc®-H; or
(e) for a comyound of Formula I where R’ is hetAr® wherein hetAr” is a nitrogen

radical, reacting a correéponding compound of formula V-a

N RS
% §
y =
0
Ra

V-a
10  with a compound having the formula hetA-H in the presence of a base; or
(f) for a compound of Formula I whie R’ is a carbon linked substitucnt sclected

from hetAr®, hetAr®, and N-(1-3C alkyl)pyridindge, reacting a corresponding compound of

formula V-b
N
]
Br /
R* ©
15 V-b
with a compound having the formula VI
B
V1

where Ring E is a carbon-linked radical selected from hetAr?, hetAr’, and 1-3C
20  alkylpyridinonyl, respectively, in the presence of a palladium catalyst and a base; or

(2)-for-a compound.of Formula T where R” is_hetAr? or hetAr® where hetAr? an

hetAr® are carbon radicals, reacting a corresponding compound of formula V-b
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N RY
4 H N—RT
Br N
R* o R3
V-b

with a comMpund having the formula hetAr*-H or hetAr®-H, respectively, in the presence
of a palladium\atalyst and a base and optionally in the presence of a ligand; or
5 (h) for

corresponding compMund having the formula VII

compound of Formula I where R® is hetCyc’C(=0)-, reacting a

10

15

Y

respectively, with formaldehyde in the presence of a reducing agent; or

or

j)—for—a—compound—of Formula—1-where—R®—is— RERUNC(=0)-; reacting
p

corresponding compound of formula IX
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N RA
/ —’N\
] 7/ l/”n N—R'
HO —
R* © R3
IX
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where 1 is 0 or 1 and Z is H or Me, with hetCyc™-H, [(1-4C alkoxy)(1-4C alkyl)]NH; or
hydroxy(2-4C)alkyl)]NH,, respectively, in the presence of a reducing agent; or
(n) for a compound of Formula T wherein R' is hetArCH,- and hetAr’ is a

pyraXlyl ring having a ring N atom substituted with a substituent selected from or (i-

10

15

20  presence of a base; or
(q) for a compound of Formula I where R’ is hetCyc*(1-4C)alkoxy and

N-methylpiperazine-1-oxide, reacting a corresponding compound of formula XVI
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A N,
/ %H N
/—Hpn:{g ) st5 R
() R

/\1

XVI

where nis 0, 2 or 3, with an oxidizing agent; or

(r) for

5  hetCyc’is a nitrogerNadical, reacting a corresponding compound having the formula XVII

N R3
7 —-‘N\
N—~R1
N H R
(o]
RS

Xvil

compound of Formula I wherein R’ is hetCyc’(1-4Calkyl)- where

10 (s) for compound of Formula T wire R is (1-4C alkyl)C(=0)NH(2-4C)alkylthio-

where X! is F or Cl, with a compound having the formu
15  4C)alkyl-SH in the presence of a base; or
(t) for a compound of Formula I wherein R’ is CBRC(=0)-, coupling a

corresponding compound having the formula V-b

N RY
v ’ ==
N—p1
Br / H R
Q
R* R?
V-b

20  with a compound having the formula
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N0 Senbug

in'Yhe presence of a palladium catalyst and a ligand, followed by treatment with acid; or
(v) for a compound of Formula I wherein R’ is HO(CILCHy)-, treating a

correspoxding compound having the formula XVIII

0O N R2
/ H N—p1
N
o)
R4 R

XVII
with a reducing agent; an

removing any protectiyg groups if desired and forming a salt thereof if desired.




WO 2012/082689 PCT/US2011/064549

193
What is claimed is:
1. A compound having the general formula I
RGN
R4 I N / R2
5 NH e
R® r\?
\
R‘i
Re
1§

or a pharmaceutically acceptable salt thereof, wherein:

R' is hetAr'(CHpw,  hetAr’CHi-, hetAr'CHs-, (3-6C cycloalkyl)-CHy-,
hetCyc'CH;-, Ar'(CHy),- or (N-1-3C alkyl)pyridinonyl-CHy-;

hetAr' is a 6-membered hetcroaryl having 1-2 ring N atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl, (1-
4C)alkoxy, halogen, CF3, or (3-6C)cycloalkyl;
mis0,1or2;

hetAr” is a 5-membered heteroaryl ring having 2-3 ring heteroatoms independently
selected from N and S where at least one of said heteroatoms is N, wherein said ring is
optionally substituted with one or more substituents independently selected from (I-
6C)alkyl;

hetAr’ is a bicyclic 5,6-fused heteroaryl ring having two ring nitrogen atoms;

hetCyc' is a 6-membered saturated heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O and optionally substituted with -C(=0)(1-6C alkyl)
or -C(=0)0(1-6C alkyl};

Ar' is phenyl optionally substituted with one or more substituents independently
selected from halogen, (1-6C)alkyl, CN, CF;, OH, (1-6C)alkoxy, -C(=0)OH, -C(=0)O(1-~
6C alkyl), -C(=0)NR'R" or benzyloxy;

R*® and R® are independently H or (1-6C)alkyl;

nis @, 1 or2;

R”is H, F, Cl or CH3;

R*isH,For Cl;

R" is H, CN, F, Cl, Br, -OMe, -OCF;, -CF;, -CH(OH)CH;OH or -C(=0)NHy;

R’ is_selected_from:

H,
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halogen,
CN,
OH,
hetAr4,
hetAr’,
hetCyc?,
hetCyc*(1-4Calkyl)-,
hetCyc*(1-4C)alkoxy,
hetCyc’(1-4C)alkoxy,
(1-3C alkoxy)(1-4C)alkoxy,
hydroxy(1-6C)alkoxy,
dihydroxy(2-6C)alkoxy,
(1-6C)alkoxy,
[hydroxy(2-4C)alkyl)amino]-(1-4C)alkyl,
[(1-4C alkoxy)(1-4C alkyl)amino](1-4C)alkyl,
[di(1-4C alkyl)amino](1-4C)alkyl,
(1-4C alkyD)C(=0)-,
hydroxy(1-6C)alkyl,
dihydroxy(2-6C)alkyl,
[di(1-3C alkyl)amino](1-4C)alkoxy,
N-(1-3C alkyl)pyridinone,
hetAr®,
hetCyc®C(=0)-,
(hetCyc')-O-,
hetCyc®(1-4C)alkoxy,
difluoroamino(1-4C)alkoxy,
[(1-4C alkoxy)carbonylamide]difluoro(1-4C)alkoxy,
(1-4C alkyD)C(=0)NH(2-4C)alkylthio-,
(1-4Calky)OC(=0)-, or
R°RNC(=0)-;

hetAr? is a 5-membered heteroaryl ring having 1-3 ring heteroatoms independently

selected from N, O and S, wherein said ring is optionally substituted with one or more
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hetAr’ is a 6-membered heteroaryl ring having 1-2 ring N atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

hetAr® is a 9-membered partially unsaturated bicyclic heterocyclic ring having 3
ring N atoms and optionally substituted with one or more substituents independently
selected from (1-6C)alkyl,

hetCyc® is a 5-7 membered saturated or partially unsaturated heterocyclic ring
having 1-2 ring heteroatoms selected from N and O, wherein said ring is optionally
substituted with one or more substituents independently seclected from (1-6C)alkyl,
hydroxy(1-6C)alkyl, OH and oxo, provided said oxo is on a carbon atom;

hetCyc® is a 4-6 membered heterocyclic ring having 1-2 ring N atoms and
optionally substituted with one or more substituents independently selected from (-
6Calkyl, (1-6C)alkoxy and halogen;

hetCyc® is a 4-7 membered heterocycle having 1-2 ring heteroatoms independently
selected from N, O and S, wherein one of said ring nitrogen atoms is optionally oxidized
to N(O) and wherein said S ring atom is optionally oxidized to SO or SO,, wherein
hetCyc? is optionally substituted with one or more substituents independently selected
from halogen, OH, (1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, (1-4C)alkyl-OC(=0)- and (1-
6C)alkoxy;

hetCyc’ is a spiro heterocycle having 2 ring heteroatoms independently selected
from N and O, wherein hetCyc’ is optionally substituted with a group selected from (1-
6C)alkyl;

hetCyc® is a 6 membered heterocyclic ring having 1-2 ring N atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

hetCyc’ is a 4-6 membered heterocyclic ring having one or two ring N atoms and
optionally substituted with one or more substituents independently selected from (I1-
6C)alkyl and OH;

hetCyc® is a bridged 8-membered heterocyclic ring having 2 ring atoms selected
from N and O wherein at least onc of said heteroatoms is N, whercin said ring is
optionally substituted with {1-6C)alkyl;

R®is Hor (1-4C)alkyl,

RY is (1-4C)alkyl, hetCyc'’-, amino(1-4C)alkyl, or [di(1-4C alkyl)amino](1-4C)
alkyl;
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hetCyc'® is a 5 membered heterocycle having a ring N atom and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl; and

R®is H or Cl.

2. A compound of claim 1, where R' is hetAr'(CH)m-, hetAr’CHy- or
hetAr'CHy-.

3. A compound according to any of claims 1-2, where R’ is hetAr' (CHa)-.

4, A compound according to any of claims 1-3, where mis 1.

5. A compound of claim 1, where R' is (3-6C cycloalkyl)-CH,-, hetCyc'CHy-,
Ar'(CHy),- or (N-1-3C alkyD)pyridinonyl-CHp-.

6. A compound according to any of claims 1-5, where R’ is selected from H,
halogen, CN, OH, hetAr?, hetAr’, hetCyc®, hetCyc’(1-4Calkyl)-, hetCyc*(1-4C)alkoxy,
hetCyc’(1-4C)alkoxy, (1-3C alkoxy)(1-4C)alkoxy, hydroxy(1-6C)alkoxy, dihydroxy(2-
6C)alkoxy, (1-6C)alkoxy, [hydroxy(2-4C)alkyl)amino]-(1-4C)alkyl, [(1-4C alkoxy)(1-4C
alkyDamino](1-4C)alkyl, [di(1-4C alkyDamino](1-4C)alkyl, (1-4C alky)C(=O)-,
hydroxy(1-6Calkyl, dihydroxy(2-6C)alkyl, [di(1-3C alkyl)amino](1-4C)alkoxy, and N-
(1-3C alkyl)pyridinone.

7. A compound according to any of claims 1-6, where R’ is selected from H,
halogen, CN, and OH.

8. A compound according to any of claims 1-6, where R’ is hetAr* or hetAr’.

9. A compound according to any of claims 1-6, where R’ is hetCyc? or

hetCyc*(1-4Calkyl)-.

10. A compound according to any of claims 1-6, where R’ is hetCyc’(l-
4C)alkoxy or hetCyc’(1-4C)alkoxy.

11. A compound according to claim 10, where R? is hetCyc(1-4C)alkoxy.

12. A compound according to any of claims 1-6, where R is selected from (1-
3C  alkoxy)(1-4C)alkoxy,  hydroxy(1-6C)alkoxy,  dihydroxy(2-6C)alkoxy,  (1-
6C)alkoxy,[hydroxy(2-4C)alkyl)amino]-(1-4C)alkyl, [(1-4C alkoxy)}(1-4C alkyl)amino](1-
4QC)alkyl, [di(1-4C alkyDamino](1-4C)alkyl, (1-4C alkyl)C(=0)-, hydroxy(1-6C)alkyl,
dihydroxy(2-6C)alkyl and [di(1-3C alkyl)amino](1-4C)alkoxy.

13. A compound according to any of claims 1-6, where R is selected from N-

(1-3C alkyl)pyridinone.
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14. A compound according to any of claims 1-6, where R’ is selected from
hetAr®, hetCyc®C(=0)-, (hetCyc")-0-, hetCyc®(1-4C)alkoxy, difluoroamino(1-4C)alkoxy,
[(1-4C alkoxy)carbonylamide]difluoro(i-4C)alkoxy, (1-4C alkyl)C(=0)NH(2-
4C)alkylthio-, (1-4Calky])OC(=0)-, and R°R*NC(=0)-.

15. A compound according to any of claims 1-14, where R? is H.

16. A compound according to any of claims 1-14, where R* is F or CL

17. A compound according to any of claims 1-14, where R? is CH;.

18. A compound according to any of claims 1-17, where R? is H.

19. A compound according to any of claims 1-17, where R* is F or CL.

20. A compound according to any of claims 1-19, where R* is H.

21. A compound according to any of claims 1-19, where R*is CN, Br, -OMe, -
CH(OH)CH;0H or -C(=0Q)NH..

22. A compound according to any of claims 1-21, wherein R® is H.

23. A compound according to any of claims 1-21, wherein R® is CL.

24, A compound sclected from any onc of Examples 1-161, or a
pharmaceutically acceptable salt thereof.

25. A pharmaceutical composition, which comprises a compound of Formula I
as defined in any one of claims 1-24, or a pharmaceutically a/c;ge\_ptabl.e salt thereof, and a
pharmaceutically acceptable diluent or carrier. o

26. A compound of Formula I as defined in anyl one of claims 1 to 24, ora

Iﬁllal'maceutically acceptable salt thercof, for use in therapy.

57 | ' . A process for the prgl‘)avrationiof a compoﬁﬂd of claim 1, which comprises:

' (a)déoupling a corresponding compound of formula I1
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where Z' is COOH or a reactive derivative thereof with a corresponding compound of

formula II1

11
in the presence of a coupling reagent; or

(b) coupling a corresponding compound of formula IV

N
<
R® 4 9
ol CO,Et
v
with a compound of formula II1
2
H,N Sy
N
R3 \
R1
111

in the presence of a base; or

(c) for a compound of Formula T where R? is hetCyc*(1-4C)alkoxy, (hetCyc’)-O-,
hetCyc®(1-4C)alkoxy, hydroxy(1-6C)alkoxy, difluoroamino(1-4C)alkoxy, or [(1-4C
alkoxy)carbonylamide]difluoro(1-4C)alkoxy, reacting a corresponding compound of

formula V

=
zT
/

where X' is F or Cl, with a compound having the formula R**-O- where R* is hetCyc*(1-
4C)alkyl-OH, hetCyc’-OH, hetCyc®(1-4C)alkyl-OH, P'0-(1-6C)aikyl-OH,
difluoroamino(1-4C)alkyl-OH or [(1-4C alkoxy)carbonylamide]difluoro{1-4C)alkyl-OH,

respectivelys-in-the-presence-of-a-base; where-PLis-a-hydroxyl-protecting group;-or
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(d) for a compound of Formula I where R’ is hetCyc? where hetCyc? is a nitrogen

radical, reacting a corresponding compound of formula V-a

N RS
A
R* © R3

V-a
with a compound having the formula hetCyc?-H; or
(e) for a compound of Formula T where R® is hetAr' wherein hetAr” is a nitrogen

radical, reacting a corresponding compound of formula V-a

/) RN
R 0 3

V-a
with a compound having the formula hetAr*-H in the presence of a base; or
(f) for a compound of Formula I where R’ is a carbon linked substituent selected

from hetAr”, hetAr’, and N-(1-3C alkyl)pyridinone, reacting a corresponding compound of

formula V-b
N RS
=N
Br N
O
R* R3
V-b

with a compound having the formula VI

/O\L

B\
Y
VI
where Ring E is a carbon-linked radical selected from hetAr*, hetAr’, and N-(1-3C

alkyl)pyridinonyl, respectively, in the presence of a palladium catalyst and a base; or

(—g)fforfafcompoundfoffFormulaflfwhcrchiis7hctAriorfhetAriwhcrcfhctAr‘iand -

hetAr® are carbon radicals, reacting a corresponding compound of formula V-b
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N RS
s N
Br H R
R4 o R?

V-b
with a compound having the formula hetAr®-H or hetAr’-H, respectively, in the presence
of a palladium catalyst and a base and optionally in the presence of a ligand; or
(h) for a compound of Formula I where R’ is hetCyc®C(=0)-, reacting a

corresponding compound having the formula VII
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with a compound having the formula hetCyc®-H in the presence of a coupling reagent; or
(i) for a compound of Formula I where R® has the structure:
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reacting a corresponding compound having the formula VIII
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respectively, with formaldehyde in the presence of a reducing agent; or

(;j)—for—a—eompound—of—Formula—I—where—Rs—iS—RfRﬂNG(=O)-,—reacting—7a—

corresponding compound of formula I1X
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with a compound having the formula R°R*NH in the presence of a coupling agent; or

(k) for a compound of Formula I wherein R’ is an oxadiazole substituent having

where R® is H or Me, cyclizing a corresponding compound having the formula X

N R
N TR
HaN—NH = 4
R* R3

in the presence of trimethoxymethane or triethoxyethane, respectively; or

the formula:

() for a compound of Formula I wherein R’ is 1,3,4-thiadiazol-2-yl, cyclizing a

corresponding compound having the formula XI

s

in the presence of P»Ss; or

{m) for a compound of Formula I wherein R’ is hetCyc’(1-2Calkyl)- where
hetCyc’is a nitrogen radical, [(1-4C alkoxy)(1-4C alkyl)]Jamino(1-2C)alkyl, or [hydroxy(2-
4C)alkyl)]amino-(1-2C)alkyl, reacting a corresponding compound of formula XII
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where n is 0 or 1 and Z is H or Me, with hetCyc®-H, [(1-4C alkoxy)(1-4C alkyl)]NH; or
[hydroxy(2-4C)alkyl)][NH,, respectively, in the presence of a reducing agent; or
(n) for a compound of Formula I wherein R' is hetAr’CH,- and hetAr” is a
pyrazolyl ring having a ring N atom substituted with a substituent selected from or (1-

6C)alkyl-, reacting a corresponding compound having the formula XIII

R2
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X111
with a compound having the formula (1-6C)alkyl-X?, respectively, wherein X is a leaving
group or atom, in the presence of a base; or
(o) for a compound of Formula I wherein R is N-(1-3C alkyl)pyridinonyl-CHp- ,

coupling a corresponding compound having the formula X1V
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with (1-3C alkyl)-L' where L' is a leaving group or atom in the presence of a base; or
{p) for a compound of Formula I wherein R’ is hetCyc’CHa- where hetCyc® is a

nitrogen radical, coupling a corresponding compound having the formula XV

N R:
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where L? is a leaving group with a compound having the formula hetCyc’-H in the
presence of a base; or
(q) for a compound of Formula T where R® is hetCyc'(1-4C)alkoxy and hetCyc" is

N-methylpiperazine-1-oxide, reacting a corresponding compound of formula XVI
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where nis 0, 1, 2 or 3, with an oxidizing agent; or
(r) for a compound of Formula I wherein R’ is hetCyc’(1-4Calkyl)- where

hetCyc’is a nitrogen radical, reacting a corresponding compound having the formula XVII
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XvIl
where nis 0, 1, 2 or 3, and L* is a leaving group, with a corresponding compound having

the formula hetCyc’in the presence of a base; or
(s) for compound of Formula I where R’ is (1-4C alky!l)C(=0)NH(2-4C)alkylthio-

, coupling a corresponding compound having the formula V
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where X! is F or Cl, with a compound having the formula (1-4C alkyl)C(=O)NH(2-
4C)alkyl-SH in the presence of a base; or
() for a compound of Formula 1 wherein R’ is CHiC(=0)-, coupling a

corresponding compound having the formula V-b

O

with a compound having the formula
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/\O SnBu;

in the presence of a palladium catalyst and a ligand, followed by treatment with acid; or
(u) for a compound of Formula I wherein R is HO(CH;CH,)-, treating a
corresponding compound having the formula XVIII
0 /N RZ N
H / l \N“‘R1

ZT

R4 °
XVII
with a reducing agent; and

removing any protecting groups if desired and forming a salt thereof if desired.




