WO 2010/072597PCT/EP2009/067026 DIHYDROPYRIDONE AMIDES AS P2X7 MODULATORS This
invention pertains to compounds useful for treatment of diseases associated with P2X  purinergic

receptors, a rg@lr(ﬁog%rg’cularly to P2X7 modulators usable for treatment géﬁg58;m§g&9e and
inflammatory diseases. P2X purinergic receptors are ATP-activiated ionoﬁoplc receptors having seven

subtypes. The P2X7 receptor subtype (also known as the P2Z receptor) is a ligand-gated ion channel
found on mast cells, peripheral macrophages, Iympﬂdcytes, erythrocytes, fibroblasts and epidermal
langerhans cells. Activation of P2X7 receptor on such immune system cells 10 results in release of
interleukin-lbeta. (Sone et al., .1. Biol. Chemistry 276,125-132, (2001)). The P2X7 receptor is also
found on microglia, Schwann cells and astrocytes within the central nervous system (Donnelly-Roberts
et al., Br. J Pharmacol. 151, 571-579 (2007)). Antagonists of P2X7 have been shovvned to block

P2X7-mediated IL-lbeta rgieass A8 YRIYOREINAHEILOR 4 (ekeT Q@hgrBr- J- Pharmacol. 149,
880-887 (2006)). Mice 15 lacking the P2X7 receptor show a lack of inflammatory and neuropathic

hypersensitivity to mechanical and thermal stimuli (Chessell et al., Pain 114, 386-396 (2005)). P2X7 is
thus believed to have a role in inflammatory responses (Ferrari et al, J. Immunot 176,3877-3883
(2006)) and in the onset and persistence of chronic pain (Honore et al., J. Pharmacol. Ex. Ther. 319,
1376-1385 (2biGhyrn2on\tedeitatarsohthenP206?fné taptoatthus nidjstraveastiitintnl thehtReatment of

disease states, shafas heymalnidiyiis.astenariats.panripsis.alieal emafiis astma.

chronic obstructive pulmonary disease, airways hyper-responsiveness, septic s
glomerulénepHAHLTAEAE bW diee e adtabetes and Crohn's disease. P2X7 modulators may also

biluseful for greapment: gr&@%J%ptm@maiwrchéqné@mﬁiéhcﬁa@w@%ﬁy@mmﬁ;@%p@i@ﬁ%ﬁ@ﬁociatedd )
inflammatory_pro es an energtive conditions, There is accordingly a need for compounds that
et o o SR SR SR S B STaAs F OB LR a8 HBATHEE oo for
me_th(_)ds of tfeatithgndissassls, peﬁphemhdiﬂms@gﬁd@nﬂe@m%ﬁahed@md?ﬂb@ﬂaam%ent invention
satisfes thesg neqds Anpl AL oibeR.heselosueRINIAeS sampanpds ol edqimula It Ra S or

pharmaceutically acceptable salts thereof, wherein: mis ; nis 0 or 1; RI'is optionally substituted
heteroar! 10R*2%:%&E%ﬁﬁaﬂ>§ sifskite HPaRy/ (P ally-s dhstifted etartalyt-G3. G&fEIbalkyl; or
Ci_6allcyl; 15R8#9X7 receptor is also found on microglia, Schwann cells and astrocytes within the
central nervous system (Donnelly-Roberts et al., Br. J. Pharmacol. 151, 571-579 (2007)).
Antagonists of P2X7 have been showned to block P2X7-mediated IL-1beta release and
P2X7-mediated cation flux (Stokes et al., Br. J. Pharmacol, 149, 880-887 (2006)). Mice
15 lacking the P2X7 receptor show a lack of inflammatory and neuropathic hypersensitivity to
mechanical and thermal stimuli (Chessell et al., Pain 114, 386-396 (2005)). P2X7 is thus
believed to have a role in inflammatory responses (Ferrari et al., J. Immunol. 176, 3877-3883
(2006)) and in the onset and persistence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006Db)).
20 Modulators of the P2X7 receptor thus rhay have utility in the treatment of disease states such
as rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic
obstructive pulmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes and Crohn's disease. P2X7 modulators
may also be useful for treatment of pain, including chronic pain, neuropathic pain, and pain
25  associated mflammatory processes and degenerative conditions,
There is accordingly a need for compounds that act as modulators of P2X receptors,

including antagonists of P2X, receptor, as well as a need for methods of treating diseases,



hydrogen; Ck6alkYl; alkylcarbonylalkyl; or alkoxycarbonylalk-yl; 20R4 and R5 each independently is:
hydrogen; or Ci.6alkyl; and Ra is: hydrogen; ,5 C1_6alkyl; hydroxy-C Ck6alkoxy-Ci_6alkyl. 2a In a first
aspect, there is provided a compound of formula I: Re R3"..."..NO Ill R40 m2 R---c7T; R or
pharmaceutically acceptable salts thereof, wherein: misOor 1; nis 0 or |, Rl is quinolinyl,
isoquinolinyl; dihydroquinolinyl; or tetrahydroquinolinyl; each optionally substituted one, two or three

times with a group.or groups independently selected from: oxo; halo, C, -6 alkyl; halo-Ci, -6 alkyl;
hydroxy-C1 %Oé}ﬁﬁng%@? Oarrﬁk%s xnﬁ?éé a—@%ﬁ?ﬁ £ g?%g.ﬁ SBEHRy QUSRS ORtoh Aty substituted

heteroaryl; C¥=Beyclatkyl; or Ci-salkyl; R3 is: hydrogen; C1.6alkyl; alkylearbonylalkyl; or
alkoxycarbonialisyhi fa06- R acR RIS Re RN i5 .

5 or pharmaceutically acceptable salts thereof,
wherein;
misQorl;
nisQorl;
R’ is optionally substituted heteroaryl
10 R is:
optionally substituted aryl;
optionally substituted heteroaryl;
Cagcycloalkyl; or
Cy.gallcyl;
15 R? is:
hydrogen;
Ci.ealkyl;
alkylearbonylalkyl; or
alkoxycarbonylalkyl:
20 R and R” each independently is:
hydrogen; or
C.¢allcyl; and
R" is:
hvdrogen;
25 Crsallcyl;
hydroxy-Ci.ealkyl;
Crealkoxy-Csalkyl.



hydrogen; or C -6alkyl; and Ra is: hydrogen; Cj_6alkyl; 2b hydroxy-C1,6alkyl; C],6alkoxy-C]..alkyl. In a
second aspect, there is provided a compound of formula Il: whe p is from O to 3; RI is: quinolinyl,
isoquinolinyl; dihydroquinolinyl; or tetrahydroquin@nyl; each optionally substituted one, two or three
times with a group or groups independently selected from: oxo; halo, C1.6allcyl; halo-Cialkyl;
hydroxy-C1.6alky1l; or Ci..6alkoxy-C1.6alkyl; each R6 independently is: halo; Ci_6allcyl;
Ci_6alkoxy;halo-Cl alkoxy; C1_6alkylsulfonyl; or nitrile; and Ra is: hydrogen. In a third aspect, there is
~ provided a %m&ﬁﬁac%te Tfad }ﬁ:@ﬁ%{ﬁd a compound of formula I;
4-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-cagboxylic acid (1Hindol1-4-yl)-amide;
4-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (1Hindo1-6-y1)-amide;
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridin xylic acid (7-
methy1-2,3-dihydro-benzo[1,4]dioxin-6-y1)-amide;
(S)-4-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-teRahydr idime-3-carboxylic acid (5-
bromo-quinolin-6-y1)-amide; (S)-4-(4-Flupro-phEnyl)-6-oxo0-1,4,5,6-tetrahydro-p dine-3-carboxylic -
acid quinolin-5-ylamide; (S)-4-(4-Fluoro-ptieny»6-ox@sl,4,5,6-tetrahydro-pyr'dine-3-carboxylic acid
(5- bromo-quinolin-6-y1)-amide; RTRT
(S)-4-(4-F1 -phen J -0X0-1 6-t raFES dro-pyridine-3-carbo ylic acid (7-
ethyl-quino‘I!#\Dﬁ;(g-ailg)f#)n-%fr%{lljf 8?6“3’ a‘i%ef%fg(’iﬁé% glf:ﬁﬁ’(gnyl)-G-oxo-l,4.5,6-tetrahydro-pyridine-3-carboxy|ic
acid (5- ethykguimolin-6-y1)-amide; 2c (S)-4-(4-Fluoro-phenyl)-6-oxo- 1,4,5
,6-tetrahydro-pyriqg1g-§b alrboxylic acid [1- (2-hydroxy-ethyl)-5-methy1-1H-indo1-6-y11-amide;
(S)-4-(3 -Fluor -pheny1)-6-6 xo- 1 ,4, 5 ,6-tetrahydro -pyri din e -3 -carboxylic acid (5 -
methyl-quinolin-6% 19 {aenidle; (S)-4-(3-Fluoro-ph enyl)-6-0 x o- 1,4,5 ,6-tetrahydro-pyri dine-3 -c

arb oxyl ic acid (6Rb§9m9n'gliff3)ﬁ ?Séq%i%ﬁihﬁgeél@ydygégﬁgﬂz% : 3 ?égah%fjfi)rbzmiln%?ﬁuyl; each

optionally substituted one, two or three times with 2 group or groups mdependently selected

from: oxo; halo, C,salkyl; halo-Cy galkyl; hydroxy-C; salkyl; or Cy.salkoxy-Cy.galkyl;

R? ig;
optionally substituted aryi;
optionally substituted heteroaryl;
Ca.geyeloalioyl; or
Crgalkyl;

R? is:
hydrogen;

Crealkyl;
alicylcarbonylalkyl; or
alkoxycarbonylalkyl;

R* and R® each mdependently is:
bydrogen; or |
Ci.ealkyl; and

R* is:
hydrogen;

Crgalkyl;



(S)-4-(3 -Fluoro-ph enyl1)-6-0 xo- 1,4 , 5 ,6-tetrahydro-pyridine-3 -carboxylic acid (6-
methyl-quinolin-5-y1)-amide; (S)-4-(4-Flumso-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxy
c acid (6- bromo- 1 -methyl-2- 1,2.3,.4-tetrahydro-quinolin-7-y1)-amide; (S)-4-(4-Fluoro
-pheriyl)-6-oxo- 1,4,5 ,6%%&%%{;6’6-%1{ |ldine -3 -c arb oxyli ¢ acid isoquinolin-5-ylamide; (S
)-4-(4-F luoro-p hen y1)-B-px8-01y4(h.s64tetrahydro-p dine-3 -carboxyli ¢ acid (2- '
methyl-quinolin-5-y1)-amide; _

(S)-4-(4-FIUBrDS ﬂ}’/ ek it anymrepyridiftemiediboxylic acid [5- ethyl- 1 -(2 -hydro
xy-eth yl)- 1H-indo1-6-yl] -amide; (S)-4-(4-Fluoro-phenyl)-6-oxo- 1,4,5 ,64etrah ydro-p dine-3
-carbo xylic acid (5 - methyl-quinolin-6-y1)-amide; (S)-ﬁ-(4-F uoro-phenyl)-6-oxo- 1,4,5
,6-tetrahydro-pyridine-3 -carboxylic acid (1,6-d methy1- -1,2,3 ,4-tetrahydro -quinolin-7-y1)-ami
de; (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetiahydro-pyridine-3-carboxylic acid [6-
bromo-l-(2-hydroxy-ethyl)-2-oxo-1,2,3‘4@Let -gquindlin-7-y1]-amide;
(S)-4-(3-Fluoro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (7-
methyl-quinolin-6-y1)-amide; (S)-4-(3-Fluoro-pr@nyl o- 1,4,5 ,6-tetrahydro-pyri dine-3 -carboxylic
acid (7- bromo -3-0x0-3 ,4-dihydro-2H-benzo[1,4]oxazin-8- @gﬁ mide;
(S)-4-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine<3-carBoxylic acid (7- bromo -4-m
ethy1-3-oxo0-3 ,4-dihydro-2H-benzo [1,4]ox azin-6-y1)-amide; (S)H4-(4-Fluoro-phenyl)-6-oxo- 1,4,5
,6-tetrahydkghgayh din e-3 -c arb ox yli ¢ acid (4 , 7 -dimethy1-3 -oxo0-3 ,4-dihydro-2H-benzo [
1,4]oxazin-6-y1)-amide; 2d (S)-4-(3-Huoro-phenyl)-6-oxo- 1,4,
5,6-tetrahydro-pyRdinE°Ralbhdxylic acid (4,7-dimethy1-3-oxo-3,4-dihydro-2H-benzo [1 ,4]
oxazin-6-y1)-amide’ is: quilidy{4ifdgeiaphengiyroxandidyl SobrtetiaydrRiRyigines 3y -carbo X ylic
acid (7- eth(}/I;LA - Fthé{%'g’ -%)eéo -3 ,4-dih aer)ro-ZH-b enzo[ 1,4 oxazin-6-y1)-amide ; S)-4-(3
“Fluoro-phényT):6-0x0° 14! %{fie?\rx’a%% BTSSRl RS tdx 0-3
,g-dihy?wroaﬂﬂﬁb%b\ﬁ@é@mbﬂ@m%ﬁfml@amk@fe_ '6 ;hydﬁol@@:gfhﬁét;l@i@ﬁzg@émy@l%ﬂwl; 4,5
,6-tetrahydro-pyri dine=3 -c.arbo x yl IC acia (6-m -quinglin-5-y1)-amide,

(S)-4-(4-Huoro-phee&‘F?§| -6‘-%%?6’??,‘%{3,‘%{,1%’-%%t?‘%é/a%@ﬁ%rgé-@- %’F%é feaicsflidl: halo-Calkoxy;
(2-hydroxy<ethsi2-ditme thryhil:Heirahd1-6-y1]-amide; (S )-4-(4 -Fluoro-phenyl)-6-o0 xo- 1,4, 5
,6-tetrah ydro-pyr'ﬁgiqg B %qrreboxylic acid [ 1 - (2-hydro xy- ethyl)-3 ,5-dimethyl- 1H-indo 1-6- yl]
-amide; (S)-4-(4-Fluoro- ﬁeﬁyﬁlj-G-oxo-l,4,5,6-tetrahydro-pyridine-3-carboxyl c acid (6- ethyl- 1
-methyl-2-dxe-thi;2, 8pdetatrab drosgitia altanfpyl)damided (@)d-(4-Fluoro-phenyl)-6-oxo- 1,4,5
,6-tetrahydro-pyridine-3.-carboxylic, acid [ 1 - o

(2-hydroxy-ethyl)-&@é%ﬁ%ﬂrfﬁpﬁ%/ yﬂéé’,ﬁ%ét?ﬁ%ﬁ%ﬂﬁ%ﬁM@fEﬁ?ﬁi@é?Wﬁc acid (1H-
(S)-4-(4-Fluoroiphehydiséiexo-1,4,5,6-tetrahydro-pyridine-3-carboxy ¢ acid [7- bromo- 1

-(2-hydroxy-ethyl)-2- x - 1,2,3 ,4-te-dahydro-quinolin-6-yll-amide; o

(S)-4-(4-FIuoro-phén@l)gg{%?o%%@é%fgg%ﬂyﬁqé%ﬁﬁa%ﬁ’ IR Hccatha Bl etsyd-tl nethyl-

quinolin-6-yajolmjdeamide(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(7- methy1-3-ox0-34;dihydro-2H:benzoll,4]oxazin-6-y1)-amide; = L

(S)-4-(4-Fluoro-ph Ryﬁ@-@ﬁ?ﬁ%%yé?%%}’djgpg;ﬁ&ﬁrfél‘é'fg&%&g}@a}ﬂ%ﬁ@?@ﬁﬁw3‘,“’@x@=3

,4-dihydro-2Hthgrzofdildtioe azineBryddumides-yl-amide; '
{S}—4~(3—Fluoro-pbenyl)—6—oxo-1,4,5,6-tetrahydro~pyridine-3—carboxylic acid (5~

bromo-quinolin-6-ylj-amide;

(S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,3 ,b6-tetrahydro-pyridine-3-carboxylic acid
quinolin-5-ylamide;

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5 ,O-tetrahydro-pyridine-3-carboxylic acid (5-
bromo-quinolin-6-yl}-amide;

(S)-4-(4-Fluoro-phenyl}-6-ox0-1,4,5 ,b-tetrahydro-pyridine-3-carboxylic acid (7-
ethyl-quinolin-6-yl}-amide;

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4.5 b-tetrahydro-pyridine-3-carboxylic acid (5-
ethyl-quinolin-6-y1)-amide;



(S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [7-
 bromo-4-(2-hydroxy-ethy1)-3-ox0-3,4-dihydro-2H-b&nzo[1,4]oxazin-6-ylkamide;
(S)-4-(4-Fluoro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-
(2-hydroxy-ethyl)-7-methy1-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-6-y1Famide;
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [7- .

eithy 1-4-(2-hydroxylStriytE BIas PR sl bR folemhy i Ave §inp-ansriboxylic acid [1-
(S)-4-(4-Flugronpheyb=ArarsS-lndh - et alvlo-pyrigings3-carboxylic acid (6-
bromo-2-o0xo0-1,2,3,4-tetrahydro-quinolin-7-y1)-amide; 2e (S)-4-(4-Fluoro-ph
enyl)-6-oxo-55,6-té@éﬁy&%‘%—%ﬁdﬁh@l‘é’%@wb‘?@ﬁa@i@mhydr o-pyridine-3-carboxylic acid (5-
(1,7-dime,thwagﬂ)@d%@iﬁ,gwmggp-quinolin-6-y1)-amide,
(S)-4-(3-Fluoro-phenyl)-6-o0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-

ethy1-2-methyl-quir{ ﬁﬁé};,ﬁbug}:ﬁr@é?nylyéwoxo—l? .5 6-tetrahydro-pyridine-3-carboxylic acid (6-
(S)-4-(4-FIucgﬁgrﬁmﬂa%ﬁr%ﬂﬂlt%}?@y%ﬂﬁﬂﬁﬁpﬂ idings3aearboxytic acid isoquinolin-8-ylamide;
(S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3-

methyl-cinnolin-5-yi _)aﬁ\qag;mor(}—pﬁenyl)n&oxm1,455 ,b6-tetrahydro-pyridine-3-carboxylic acid (6-
(S)-4-(4-FIu%@ﬁp}hwaogrpgo;,g%@@:tetrahydro-pyridine-3-carboxylic acid (2,6-
dimethy1-quinolin-5-y1)-amide;

(S)-4-(4-Fluoro-phehy1)-ttribipri-Bisrslraempel ibbairirayyreinsidicarbosshicabid 40426k ydrox
y-ethyl)- 1-0xmd.2-giBydiorisQguinotin- sy L kami A8 lin-7.v1)-amide: |
(S)-4-(4-Fluoro-phenyl)-6-0x0-154,5,6-tetrahydro-pyridine-3-carboxylic acid (2,6-
dimethy1-1-oxo-1, 2yl iseERiB=g DR anife, 6-tetrahydro-pyridine-3-carboxylic acid
(S)-4-(4-Flugy Tgm[}yg)ﬁamgayl-&oxo-lm,5,6-tetrahydro-pyridine-3-carboxylic acid
(2,6-dimethy1-1-oxo0-1,2-dihydro-isoquinolin-5-y1)-amide; (S)-4-(4-Fluoro-ph en y1)-1 -meth
y1-6-0 x0- 1,4,5,6-tewatydrblysiodhery - eansokylié Aciehah pdempthyitisSeuiriolindseyitjaiide;
(S)-4-(4-FIu%gﬂghg{mﬁglgf%%ﬁéﬁgdgztetrahydro-pyridine-3-carboxy|ic acid (2- methyl-1
-0x0-1,2-dihydro-isoquinol in-5-y1)-amide. The disclosure also provides pharmaceutical compositions
comprising the comSouhtsFinethadsnflisiug sheicompeusidgirand methorsobprepanpy the
compounds. Refinitions \nless, otherwise, stated, the. following terms used in this Application,
including the %)épleg%%%igﬁ %ﬁ%qgi %ms?@a@éé fﬁ%" Ielﬁéﬁions given below. It must be noted that, as
used in the specificéfipf-Enbithecapipended-claing, she sinsarformaiiad, 3 aab @ndidthgdigelude plural
referents unjess the confexi clearly dictates otherwise. "Alkyl" means the monovalent linear or
branched satuvra?(fe(ﬁﬁy rocarbon maoiety, consisting solely of carbon and hydrogen atoms, having from
one to twelve carbof} atb(sriticoneh &0/ By tefotSt6-anralkdrgrpuidaione: ieskytarkan atoms, i.e.
C1-Coalkyl. les of alkyl gr include, but are not limited.tp, methyl, ethyl, propyl, isopropyl,
isobutyl, sec@)%ﬁgigl%tr \%u%ﬁx%ghgfﬁ%{ﬁg%ﬂ ,%6%'t TR yﬁq]%fﬁal%ﬁ)% like. "Alkenyl" means a linear
monovalent hydrocésher faklicatcephwoyto-Sixeatbns, atemshets branched maneyalentdydrocarbon

radical of three to six.carbpon atoms,.containing.at least 15 one double bond, e g., ethenyl, propenyl,
and the Iike&‘rﬂmg}/ny)ﬁfr% Caj(l%r?sx ) ﬁ@ggf nﬁ%)ﬁ(}d\{/;g n%ﬁ%%%a?%ﬁwwgi'géﬁ“g?ﬂ%%six carbon atoms or a
branched monovalgfif-Hy(rdtasbopiiatitptafinee, fsixearon-plafimconiaining as deastone triple
l, pro Hn%’ 3 d the like. "ALIcylene" means a linear saturated divalent hydrocarbon
e s

bond, e.g., eth ni/ n
radical of one to Six*carbon “or a branched saturated divalent hydrocarbon radical of three to

meth
six carbon atoms, &(§j);4¥gthjlene pathylereo 22 dirhgthytethylensypirpylenasmeathylpigpylene,
butylene, pentylene, and t%e Ij§§ ) "A}é xy" and,-alkyloxy", which may be used interchangeably, mean
a moiety of t ré}lrflé)r"%l%ofé) AHErRiA %Séﬁﬁr@?’rﬁ%}gféﬁgaﬁﬁ&d herein. Examples of alkoxy
moieties include, 2§%yut-a8eFhairinpited;to.(athaxy,sethenyhisRBIepPeRheand MRIKE: acid (7-
bromo~4—methy1—3—ox0—3,4~di.hydro-2H-benzo[1,4}0xazin-6~y1)—amide;
(S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid
(4,7-dimethyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4 ]Jox azin-6-yi}-amide;



"AllcoxyalLlcyl" means a moiety of the formula R"--0-Rb-, where le is alkyl and RI" is alkylene as
defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2- methoxyethyl,
3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-nfethoxyethyl)-3- methoxypropyl, and
1-(2-methoxyethyl)-3-methoxypropyl. 30 "Alkoxyalkoxy' means a group of the formula -0-R-R' wherein
R is alkyle c and R' is aLlcoxy as defined herein. "Alkylcarbonyl” means a moiety of the formula

-C(0)-R, wherein R {& afk{$ d4 Herrmdemaim ool 206 o or59nP oTiEiPeCoo/Is7e D6 add
"A|koxycarb@ml_'amg@ﬁﬁ_@g;wggiﬂg@,&fgj[@ﬁ@ﬁ@&%@éﬂ%g@ ?ﬁi%%?% as defined herein.
- - erel

"Alkylearbonylalkyl" means a group ofthe foula -R-C(0)-R w Is alkylene and R' is alkyl as
defined herein. 5" AKOXJTarEbHyRIRY b Grodi ot trab fdrmuplai RE R RbwheieicR (3-alkylene
and R is alkoxyas.definacherein. Alkoxycarbanylalkorymeans a groupiof the fommia -0-R-C(0)-R
wherein R is al)[gylene 2&% 12'is a[koxé%s defined heteién).jo %?ﬁ;%rggy%%}rg%’nylalkoxy" means a group
of the formula -0-R-G(6j-GrFvaeraiheryis-t @ aticy1ératas thelipdu paraimAlkytaminticadionyalkoxy”

means a graup.ofithe. foulas-0-R-C(O 'wherej is-alkylene and R'is alkyl as defined herein.
tialkylaminocar on%ﬁggg@ %Xelga%r gfgygﬁo %ﬁtﬁﬁ%ﬁlﬁg -ﬁ)g-?ﬁgc%(g@l\?ﬁ‘ﬁ%’wherein R is alkylene and
R' and R" are alkyl &8)defihdduiseraincns ) Akstamh bdikokyhmsanyadiroupat thesiunca ©-R-NHR'

wherein R iﬁﬁ%ﬁﬂﬁiﬁ@ﬁn&&lﬁ%}ﬂ&s defined herein. "Dialkylaminoalkoxy" means a group.of the
formula -0-R-NR'R' Wherein R i$ alkyléne and R' and R" are alkyl as defined herein. "Alkylsulfony!"

means a moiety of thé4dimblaorS0ReRyvherainl R.i5, Glioft s defippddierdirca280iAlky lsciiony lalky |
means a meiety, af the 1la-R-S02-RY where where R'.is alkylene and R" is alkyl as defined
herein. "Alk?/ﬁ%%r?%glégl'?ﬁaggﬁ@g%gﬁ%l%{tﬂggf ?121%%1_ :R-S02-R" wherein R is alkylene and R' is
alkyl as defined hef&iné&iiheomeansd)meisty bf the foimibladNRR diefeinBant Rigach

of R and R 1o AT ad Bt o S B ATing (where R and R are both alkyl,
::Aminocart_)or]'yl" m@gﬁ&@gf%ﬂ}&bﬁéﬁ}fgrmb}%:E@ég@-ﬁé@%?ﬂ?ﬁp@%@?-@Ergg)gﬂﬂ?gAﬂéﬁ{?. L
Alkoxyamino" means a moiety of the formula -NR-OR' wheréin R'is hydrogen or dlkyl and 30 R' is
alkyl_as"defiﬁ@éﬂhle?@ﬁ‘f@yk&}ﬂ§Brﬁ§%ﬁ§4ﬁ%@ﬁ§@w&g}éﬁﬁé’%mﬁﬂ@ -SR wherein R is alkyl as defined
oA e shos b MR e et e
2010/07259FPEyirepystyDeromhys2-oxe-1,2,3 4-tetrahydro-quinolin-7-yl J-amide;
(S)}-4~{(4-Fluoro-phenyl)-6-0x0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid [7-
bromo-1-(2-hydroxy-ethyl}-2-ox0-1,2,3 4-tetrahydro-quinolin-6-vl j-amide;
(S)-4-(4-Fluoro-pheny!)-6-oxe-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (5-
ethyl-2-methyl-quinolin-6-yl)-amide;
(S)-4-(4-Fluoro-phenyt)-6-ox0-1,4,5,6-tetrahydro-pyridine-3 ~carboxylic acid (7-
methyl-3-0x0-3,4-dihydro-2H-benzo[ 1 4Joxazin-6-y[}-amide;
(8)-4~(4-Fluoro-phenyl)-6-ox0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (7-
ethyl-3-0x0-3,4-dihydro-2 H-benzo[ 1,4joxazin-6-yl-amide;
(S)}-4-(4-Fluore-phenyl -6-oxo-1 4,5 6-tetrahydro-pyridine-3-carboxylic acid {7-
bromo-4-(2-hydroxy-ethy!)-3-0x0-3,4-dihydro-2 H-benzo[ 1,4 joxazin -6-ylj-amide;
(S)-4-{4-Fluoro-phenyl}-6-0x0-1,4,5 S-tetrahydro-pyridine-3-carboxylic acid [4-
(2~hydroxy-ethyl)»7-methy}.—3—OXO—S,4—dihydr0—2H——benzo[L4]oxazin-6~y1]—amide;
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5 6-tetrahydro-pyridine-3~carboxylic acid [7-
ethyl-4-(2-hydroxy-ethyl)-3-ox0-3,4-dihydro-2 H-benzo[ 1 Aloxazin-6-yl]-amide;
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (6-

bromo-2-0x0-1,2,3,4-tetrahydro-quinolin-7-yl)-amide;



once with alkoxy. "Alkoxy hydroxyalk-y1" and "hydroxy alkoxyallcyl" thus encompass, for example,
2-hydroxy-3-methoxy-propan-l-yl and the like. "Aminoalkyl" means a group -R-R wherein R' is amino
and R is alkylene as defined herein. "Aminoallcyl" ingludes aminomethyl, aminoethyl, 1-aminopropyl,
2-aminopropyl, and the 5 like. The amino moiety of "atninoalkyl" may be substituted once or twice with
alkyl to provide "alkylaminoalkyl" and "diallcylaminoalkyl" respectively. "Alkylaminoalkyl" includes

methylaminomethyl\ St rAHRIS Sty rgamidoplopsirabiiyamimdety aabthe likegid

"Dialkylamingatkylinghides, dimeshylaminamethy, gigﬁb lamingethyl, dimethylaminopropyl,
N-methyI-N-ethyIaminoI%thyl, and the Iike.%@"Am!ﬁoa cl)lixg"yrﬁeaanr}]ls&‘éi group -OR-R1 wherein R' is

amino and R is alkylene _asdefine in< "Alkylsplfonylamidg” means a moiety of the formula
-NWS02-R whereir)l(I g]is glsky] gr?(g %ﬁ%ﬁwr%é# ’6%%?%%%@5%‘8%%%@%@%? “Ciftamylalk-yr
means a gréthyof thefarhmiioRaas-C(BIrESaNR'R" wherein R is alkylene and R.', R" each
independently is hygtogen ylas defined herein. "Aminocarbm, means a group of the formula
-R-C(0)-NR're Whe)(re_gn aiﬁﬁﬁgcé%%%geaaé%t y%s§h6yt r%w?@" & et e pEfeisid
"Alkynylalkasgd ssanstageotigeof the formula -0-R-R' wherein R is alkylene and R' is 20 allcynyl as

defined herein. "Ang; means a monovajent cyclic aromatic h grocarbon moiety consisting of a mono-,
bi- or tricyclic aromégt)lc rig. Jl%leoa{)r%?rgrfc?u% cyaon Egé’ét?toeﬁr SRYH TR Attt hars 3Examples
of aryl moietiethipletitie; lbut ayb-aotidienited to, phenyl, naphthyl, phenanthryl, fluorenyl, indenyl,

pentalenyi, azulenyk,oxydighenyl, biphenyl, methylenediphcnyl, 25 aminodiphenyl, diphenylsulfidyl,

diphenylsulfonyl, d{r%l)ﬂlé(rﬁigg%%xp Eé%}’] I,gboe}ﬁez'édéf()?)%%ﬁﬁ%g %ﬁﬁ‘ﬁ}}?,eb%ﬁﬁ%’i‘&%ﬁ%é@pyranyl,

benzoxazingdpsenybxazinom; Bepazapiperadinyl, benzopiperazinyl, benzopyrrolidinyl,

benzomorpholinyl, methylenedioxyphenyl, ethylepedioxyphenyl, and the Iike,_incluging partially

hydrogenated derid iée@fﬁélr%rgf}y g%%%é?ﬁbc%gggﬁgw“ u%gtfvlﬂ?é‘?i‘%@mﬁﬁm?@mﬁéfb%ém@l", which

may be usettidtb}{ﬁﬁdn}gh@biyanhman@Xﬁd@ﬁ&@%%@q(ﬁﬁﬁﬂ%%%@m@ae group and Rb is an aryl
vl

group as defined herein; £.9., phenylalkyls such as benzyl, phenylethyl, o
3-(3-chloropheny0* S%Jéfﬁ“ﬁ&ﬁ?ﬁ%ﬂﬁm ik ?e%%ﬁ%ﬁégdmmwﬁw@oxm acid (2,6-
2010/07257REFIER 2000 1067026ro GsoiAnytsilfanyhmeans a group of the forrnula -S02-R wherein R
is aryl as defined hegrejn. "Atyloxy" means a group of the fommla -0-R wherein R is aryl as defined
herein. "Aralkyloxl;gﬁf']%“éﬁ'?gia%"@g%’fy ?—:lTHW?EHE‘@G?@F@'4%@1‘@%3@@*%%&1@%&@@b%81@| as
defined heretid B!C-dthexyyior-SaydimaeryBandoquhishniay hedssed interchangeably, means a group
of the formula -C(O@(}I—A. E mal{ll%l" ) I‘neans a maoiety of the formula -R'-R", where R' is alicylene as
defined herein and‘R" (c{/g TSF R SRk e s abmieheedentsadinadd carbocyclic

“moiety consisﬁngﬁfmaom(-iQ&aﬁxﬂ(ﬁw&@d@mﬁﬁfgﬂﬁmpalIcyI are unsubstituted or substituted
with alkyl. Cycloall&l)ng@g)rﬂLl tionall;)%)ne ﬁijbstituted with one or more substituents, wherein each
ndent

substituent is inde %%%FB - SRk h AT THABSIR Y HTH o3 rRsheaikyldih 62-or
dialkylaminmetiniéssotbenpiseh speciticallinnsicated- xamples of cycloalkyl moieties include, but are
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 15 and the Like, including
partially unsaturated (cycloalkenyl) derivatives thereof. "Cycloalkylalkyl" means a moiety of the
formulawhere R' is alkylene and R" is cycloalkyl as defined herein. "Cycloalkylalltoxy" means a group
of the fommla -0-R-R" wherein R is alkylene and R' is cycloalkyl as defined herein. 20"Heteroaryl"
means a monocyclic or bicyclic radical of 5 to 12 ring atoms having at least one aromatic ring
containing one, two, or three ring heteroatoms selected from N, 0, or S, the remaining ring atoms
being C, with the understanding that the attachment point of the heteroaryt radical will be on an
aromatic ring. The heteroaryl ring may be optionally substituted as defined herein. Examples of
heteroaryl moieties include, but are not limited to,



25 optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
pyrazinyl, thienyL, benzothienyl, thiophenyl, furartyl, pyranyl, pyridyl, pyrrolyl, pyrazolyl, pyrimidyl,
quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl, benzothiopyranyl, benzimidazolyl, '
benzooxazolyl, benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl,
triazolyl, triazinyl, quinoxalinyl, purinyl, 30 quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl,

carbazolyl, inyl, diazepinyl, acridinyl and the like, including partially hydrogenated derivatives
thereof, eacarfgg%%érﬁlgi yeseﬁ%sﬁﬁ%cs. p\%é’%%% ‘/cﬁg’g%t&nf Tégﬁ%ﬁé‘}égf O(}églgglm-gls—leteroarylalkyl" or
"heteroarallcyitineans wigetbp ehtheufoir dad-ReRbvihef piapRrisgate/tempandsR' is heteroaryl as
defined hereig, ghiatgroarylsulfonyl means a group of the formula -S02-R wherein R is heteroaryl as
defined herein.’5 "Heteroaryloxy" means a group of the formula -0-R wherein R is heteroaryl as
defined herel4sfetdrsransissyhmednyiagirup st ntnallotRoRnGEEPSIHR is alkylene and R
is heteroary| gseslgfined hedeinims, The eEmsahiades, chalogeny andrhalidas:which maydeused
interchangeaﬁly, refﬁr toa 10 s#ibstituegt gltgj)r, ck}i}oro,, E’E?m?’ or iodo, "qulog!%;means alkyl as
defined hereimSHRFHIH &8 MoARRARIAFO GETR LB ERETERIRERY With*Cardb ot dtdHEhalogen.
Exemplary haloadksdfinctuddes€ iz GinteC HR2ER 3 G2 Gt igeerfluoroalkyl (e.g., -CF3), and the like.
Haloalkoxy" mpaps amolglahite fammila- QR.uherein Rz A 0aloaloh molely as s defined herein

An exemplary alkoxy is difluoromethoxy. "Heterocycloamino™means a saturated ring Wherein at

least one ringatheisabapEPEmNAEIES atveniheavam S gt Btetviscrobas almikyleawroup.

"Heterocygly higreans-amanavalentsatpsatad malaty.cansisting of enadn three Hings dngorporating
one, two, or three or four heteroatoms (chosen from nitrogen, oxygen or sulfur). 20 The heterocyclyl

ring may be SHHBHANS WibSHhitEd Y HEtALY REHSTh. ERAPEE of tREtER R thRs B Ihclude, but
are not limiteettcnoaptioaaly, suhsituted pipescinyhpipetazinyl, homopiperazinyl, azepinyl, pyrrolidinyl,
pyrazolidinyl,.imidazalinyl. imidazolidinyl, ‘pyridinyl, pyridaziayl, pyrimidinyl, oxazolidinyl
isoxazolidinyl,ﬂ'yr(%1 méﬁ%ai‘ﬁ %hgg%rlfaﬁ%?algétﬁl%@%ﬁﬁa ,’35%%%?5)%}?&}? c?g(lr?gﬁﬁ?f}l ,ajltgglau%aélinyl,
benzimidazolpazBahiadierelgtithigtobahonthiced idityt e nizozroiyl imyd, dittpavofeylstetrahydrofuryl,

dihydropyganghetg‘g@@ygjﬁggg(g_p¥ﬁ5gﬁ,?g#q§1i%h thiagorpholinylsulfoxide, thiamorpholinylsulfone,
dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinalinyl, tetrahé%{risoquinolinyl, and the like.

"Heterocyclylz MeRREs Het ormpekethioaeten fliralp T8 KIRTICHRFhHISSBY heterocyclyl

as defined heyeihrhdd ierocyeiiaxyronaansaling wihefthesfounbla LRyhereinity is haterocyclyl as

defined herein, ?R*Vquﬁ 00% 07256 7PCIT /Egzoégéggzggﬁké 8 - "Heterocyclylalkoxy" means a moiety of
the fouula -ORR* Riterain Ris &idiend and R i& hie erocyclyl as defined herein. "Hydroxyalkoxy"
means a moiétyiofithe’ foransia LOR: witenrsdd Rvigdny ddxyediydrasdefind drisepeinr. Grbon atoms

“Hydroxyajkylamingr means,amoieiolheformua sNRRomherein g is.Bydpgen opalkyl and R'is
hydroxyalkyl as defined herein. "Hydro>;g/§?k laminoalkyl" means a moiety of the formula -R-NR'-R"

wherein R is SIR{N¥ies- RIME M roté i alkiy SRt RO Ryere i) Pae it satHersin.
"Hydroxycarbesmyladky|'zef tiearrexyalkyl" means a group of the formula -R-(C0)-OH where 10 R is
alkylene as dgﬂﬂ(%giyhea%ec{malkyloxy"? which may be used interchangeably, mean a moiety of the formula
~OR, wherein R is an alkyl moiety as defined herein. Examples of alkoxy moieties mclude,
25 but are not limited 10, methoxy, ethoxy, isopropoxy, and the like.
“Alkoxyallkyl” means a moiety of the formula R*O-R"—, where R® is alkyl and R® is
alkylene as defined herein. Exemplary alkoxyallkyl groups include, by way of example, 2-
methoxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxvethyl}-3-
methoxypropyl, and {-(2-methoxyethyl)-3-methoxypropyl.
30 “Alkoxyalkoxy’ means a group of the formula -O-R-R’ wherein R is alkylene and R’ is
alkoxy as defined herein.
"Alkylcarbonyl" means a moiety of the formula —C{O)-R, wherein R is alkyl as defined

herem.



"Hydroxycarbonylalkoxy" means a group of the formula -0-R-C(0)-OH wherein R is alkylene as defined
herein. "Hydroxyalkyloxycarbonylalkyl" or "hydroxyalkoxycarbonylalkyl" means a group of the formula
-R-C(0)-0-R4 in.each R is alkylene and may be the same or diff . yalkyl"
means an al?{%)/ mx\égl}eatgy%agg defined herein, substituted with one or more, p?g(?ﬂg%ﬁ?fe%@%?d’%(o or three
hydroxy groups, provided that the same carbon atom does not carry more than one hydroxy group.
Representative examples include, but are not limited to, hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropykosshyday/prapyl 4 gty dxledetmle 2CHeRyipropyl R2smitraxybaefin8thydroxybutyl,
4-hydroxybupy,.2, 3-dihydroxypropyl, 2- 20 hydroxy-I-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hyd,r,oxymethyl)-3-h%/droxypropyl "Heldroxycyclpalkyl" means a cycloalkyl
moiety as defiNSHFEPaRYHREremf e BgRoriieEmplfofen@bheraie Ritidalaneraridal have been

replaced withsalhydroxyfigubstiteiant. Representative examples include, but are not limited to, 2-, 3-, or
4-hydroxycyclohcxyl, and.25 the like. "Quinagline” as used herein, unless jnd| d otherwise,
encompagsses all 8 membe%rieiaﬁ%ﬁgﬁquﬁ%{(g?og}%gsfgﬁﬁ% ?%vtg lﬁos%n qsﬁigr%@%tgr‘ggeﬁﬁﬁs, 4nd having
a single aza ghpstiticRthierdhexinasluldiypbetiatly saturated derivatives thereof "Quinoline” thus
encompassesyaquiaaing by dpaniaings, iR iadvinoiner AR thelliesQuialiags may be SO
optionally substituted as defined herein with various groups including, inter alia, "oxo".™Quinoline" thus
encompasse@aifytirdktmichnsiaed fsficihydroquinolinones and the like. "Optionally substituted"”, when
used in assogiBtiask wWiikboanykikphemt nhetesopafihcyeinalkyt -rrCleleracyabtinRaans an aryl,
phenyl, the[?l%xrﬁél ecggcéce) ;ﬂ% t(])rrgeterocyclyl WO 2010/072597PCT/ EP2009 /067026 - 9 - which is
optionally subst ul%e in epenc?enﬂy with one to four substituents, preferably one or two substituents

selected frorizdikyhnopolsaioy]dycioalingaikylzieterdiiiciimmid ré)Ralkyd) gl nitrorcoy&nie, hydroxy,

alkoxy, amin&l&éfé}ﬁ@éﬂﬂ]@ mg&?rggl%ﬁm@&rgf'ﬁalkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR,
-SO,R (where R is hydrogen, alkyl, phenyl or 5 phenylalkyp, -(CR'R")n-COOR (where n is an integer

from 0 to 5, ﬁDéar\’HVﬁm&%cﬁﬁ}é‘é’ﬁéﬁ%‘é’?ﬁfW@g%WBPgmfrl,Oé‘ﬁlé}li?‘%‘ ;@?@b@%‘ kybegidalkyl,
cycloalkylalkyd apfyesmyl a6 pheny Rk, Deyi(&R&Enar6&dHRaRb (where n is an integer from 0 to 5, R’
and R" e im}ﬁg%ndently h}{/d,ro en or all%l, ?de F&a and Rb% r limd%pend ntly gf each ather,
nydroger alkiA ST clBaR) AR Rany SP BRI CHIEL dr AR T B ona
substituents foulkatyl dpfrerdAitreteroaryl” "cycloalkyl” or "heterocyclyl" include alkyl, halo, haloalkyl,
alkoxy, cyanapaming.anshalkyisulionyl. Mers refered.substiuenis ae,mathifosmmehlero,
trlfluoromethélg methoxy, amino and methanesulfonyl. In certain embodiments optional substituents
include oxo, &ldAd Ralécrdishiyte Aeftd%irlikyl and alkoxyalkyl, and in specific embodiments may be
oxo alkyl, halgangiysraxyadkyt. slaoleaving gaupa meensthengrayrwWthideeaniagemventionally
associated wjth.it jn synthetic organic chemistry, i.e., an atom.or group displaceable under substitution
reactiontfc(%nd%lcl){ iss.u %{(%%ffcls% Tésa%ﬁalegvoouﬁr)%seirﬁ% u {e]a,?é‘d?gfé ho #ﬁ%ﬁ’lt\g cf(%, é?oaé%a?réﬁkane- or
arylenesulforptdRY isuthl as dntkhdhesutfonyloxy, ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy,
tosyloxy, and-thienylay,difalophaspRingwaxurartianally, sebstiuier- 20.beazKl R soRropyloxy,
acyloxy, and the like. "I\/Todula or" means a molecule that interacts with a target. The’interactions
include, but &Rd ot litfid 4t BRfshi&tc Entagonist, and the like, as defined herein. "Optional" or
"optionally” meansc-thatibe sidnsequantlydeseriore eventarckeURtancadydadtinged not occur,
and that.the desgcription includes instances where the event or 25 circumstance occurs and.instances
I whion T G A BB S Ebe QLR NATE 475 S BARE B B PR, cisorder
or indication Rinestikytgaditisotfirent' ordtigen) sol/shttiyeans tivdiselVentdRirestbotiddkthe conditions of
the reaction bging, desriRed R £RWUASHOST tEFSHtl, IPFUANG for AXRMRIGIRAGRZRAR. JoIuUeNe,
acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene 30 chloride or di
chloromethafi&céichloroethane, diethyl ether, ethyl acetate, acetone, methyl ethyl ketone, methanol,

ethanol, propaneixisepmepanahdenhbutanothdidxaog, BRIdRewBAdin R is hydrogen or alkyl and
30 R'isalkyl as defined herein.
"Alkylsulfanyl" means a moiety of the formula -SR wherein R is alkyl as defined herein.
“Alkoxy hydroxyalkyl” and “hydroxy alkoxyalky!”, which may be used interchangeably,

means an alkyl as defined herem that is substituted at least once with hydroxy and at least



WO 2010/072597PCT/EP2009/067026 - 10 - the like. Unless specified to the contrary, the solvents
used in the reactions of the present invention are inert solvents. "Pharmaceutically acceptable” means
that which iwgﬁ% /'Haugggparing a phatiiaceutical composition that is geperally safe, nop-toxic, and
neither biologically nor otherwise 5 undesirable and includes that which is acceptable for veterinary as
well as human phaimaceutical use. "Phaunaceutically acceptable salts" of a compound means salts
that are pharmaceutically acceptable, as defined heréin, and that possess the desired phan tacological
activity of thepareiih eBitpolindk Sudhyansaiellided IbabioradBioartidaltstofraeepwiessndrganic acids
such as hyd@@ﬁlgfégza%éﬂr YA ORERIIC. Bidarsy e Agid;jRitric acid, phosphoric acid, and the like; or

fruited with organic aci Is such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,
citric acid, ett%ﬁw%i&ﬁ&ﬁ%ﬁ?ﬂ%é‘a%i&%ﬁ&bﬁe%ﬂieoa%fbﬂ%@&ﬁ%@‘ﬁ&%%ﬁ&?%?&e&bid, glycolic
acid, hydroxynaphteieyacict i2sbysrinoratitanestifositacicintctiec@sitl 2 maleispagid, dbdmalic acid,
malonic acid,.mandelic acid, methanesulfonic acid, muconi id, 2- naphthalenesulfonic acid,
propionic% ac%f,;g s'aq%%ﬁglglgi )foé% &%ign&&%%%tanﬁa a%ié?%?éﬁﬁ%%ggﬁf%ﬁ%%%ﬁspﬁﬁm l%F%/Iacetic acid, and
the like; or providesialigfoirmedlwhemardadidieproeiipiesamsciivthie paleriemampsyind either is
replaced by g,meial o BachiRMAlR!iReiakiaR.emAlkaling SARB IRy L AR RiIBUM ian; or 20

coordinates with an organic or inorganic base. Acceptable organic bases include diethanolamine,
ethanolamin&NirfetigRitaPRid MR Rkt e R P iEniRe Beeeptable inorganic
bases includgiabimglasmdpysraxidescalciNme:hydmxicehoiasd sheriikeydroxide, sodium carbonate and
sodium hydrgxide. The preferred pharmaceytically acceptable salts.are salts formed from acetic
acid, 25pr%/ydrébb i%?ﬁ:{f‘é’c'd,‘%%%%ﬁﬁ%’ & ,%m%tﬁgr%&cﬁogi%%ﬁ%?n maleic a ?1 ,n;e)ﬁ%é% %erflgc acid, tartaric
acid, citric adiekesodium, potassium, calcium, zinc, and magnesium. It should be understood that all
references tG'Rﬁkﬁ»[mﬁ&%%kﬁ?dbf' Arcapabissalts dnclyag so et addition forms(salvalggkok crystal
forms (polymoré) s) as defined herein, of the same acid addition salt. 30 "Protective group” or
"protecting ghStEPeRieaA%the group which selectively blocks one reactive site in a multifunctional

compound sugkhthedatbehaoxicakieasticarsan;aicariad:eu gelgctively Bhamatieuomptected reactive
site in the m i onventionally associated,with it in synthetic.chemistry. Ceytain processes of this
ventiok o T e e A e P S s R s A & P e e

reactive nitrdgeeancUor oxygen atoms present in the reactants. For example, the terms

"amino-protecting group . aRd. nitrogen protecting.grompi.are tgedinigrehangeably hetein.and refer to
those organic groups intended to protect the nitrogen atom against undesirable reactions during

synthetic prot&tiinds. B HpIER HrFoGeR PrEEEHTg§roah e HHeRiIE *but are not limited to,
trifluoroacetyt ssieatamidey besay {Bryubentyldxyestbonglkcahebenzdaky@BA)d R' is
p-methoxybenzyloxyc rlrfnon -nitrobenzyloxycarbonyl, ter t - butoxycarbonyl (BOC), and the like.
The artiggn ira:;l %ﬁ(}%v%l Eﬁ%%{\}\? oW to chose a group for the ease of removal and for the ability to
withstand thé fotiBivisgnreamtoneltSolyvelie sromeant sodverivadeiisn sdetimi gHdircomambeitier

stoichiometrig.r 4N 10 iR IRIOMELIHAMIUPS.ES MRAlIS MR EOMIPRURGR hANG A tendency to trap

a fixed molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the

solvent is watereRS (A TeRisEd i%%lﬂ%»d?&té{%ﬂ%ﬁﬁ%ﬁ%&@éﬁ]ﬁé afwhHel: #REBUAE formed is an
alcoholate. Hyghates, atgcfeimestDyntheneaiisinakafioboneosinonemadelentespbtyvater with one of the
substances in which the water retains jt ecular, state as.H2Q, such combipation 15 being able to
form oné or HETECHy Y. CEUEIEE e b A s A e
member of tHewreimmaliduizsidndyidhtgzemntmotlibsitevkeinhlbraasvdrrhitnbanzpRntaté R Buch as

chimpanzees,and . ather, apes and &Kﬁgﬁﬂp&qjﬁﬁh@ﬁmﬁwmgmm@g@?ﬁorses, sheep, goats,

and swine; domestic animalis such as rabbits, dogs, and cats; laboratory animals 20 including rodents,

such as rats, SHdeneHier GRS BRSSP aNRHB RN ERATIR &t AgRated derivatives thereot, cach

being optionally substituted.

30  "Arylalkyl" and "Aralkyl", which may be used mterchangeably, mean a radical-R*R” where
R* is an alkylene group and R® is an aryl group as defined herein; e.g., phenylalkyls such as
benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and the like are examples of

arylalkyl



mammals include, but are not limited to, birds, and the like. The term "subject" does not denote a
particular age or sex. "Arthritis" means diseases or conditions damage to joints of the body and pain
associated deimmggjpint damage. Arithritis includes rheumatoid arthritisy/esie@artbaids, psoriatic
25arthritis, septic arthritis and gouty arthritis. "Pain” includes, without limitation, inflammatory pain;
surgical pain; visceral pain; dental pain; premenstr_u()al pain; central pain; pain due to bums; migraine or
cluster headaches; nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis;
cancer pain? ¢irdsubarysmeass barwarial thtdersrpoStdatrheatie hid A b s sd 866 ted with irritable
bowel 30 syngrome hbgaradtisaliyeffestive amruieans anlanfitohareampound that, when
administered t(t)ﬁﬁ%?uquct for treating a}t?tis ase I%t?(se—,}ii-?ﬁsyxrf}flié:rieerqth?qeﬁ% 1 such treatment for the
disease state FHY “HherB5aRE BIRPRAE AR/ BMGunt will vary depending on the compound, disease
WO 2010/07=59¢PKeteiEP2009/067026 - 12 - state being treated, the severity or the disease treated,
the age and. ive h jeet, I UNRLrafi hgdudgrent of the
attending’l megigc?éﬁlg}; vgel?ér r%%g} gﬁgﬁiﬁ)ﬁe@%ﬁgﬁiﬁhﬂﬁtﬂﬂ@ﬁg&%ﬁlﬁsﬁgglﬂgs{%e ined above" and
“those definderHeleiX WHER referring to a variable 5 incorporates by reference the broad definition of
the variable esyaglbasiprafRmad, mess preferfashand RIORE prefesrrdidefipitons; definyd “Treating" or
"treatment"” of a disease state includes: (i) preventing the disease state, i.e. causing the clinical
symptoms oP?ﬁ%noﬁgg SR ETS Favelop in a subject that may be exposed to or predisposed 10to
the disease $tatephilydossumot yetevderienveatnd dishoy dimnpiisHsofipagiseaseostite. (i) inhibiting
the disegee siaienl g A ERIDRIG dBYRIRRAL A MEISRasRSIA Qs alnicalavpiems, or (i)

relieving the disease state , I.e., causing temporary orgermanent 15regressiaon of the disease state or

its clinical syppoTnaiHEavRsE ARG NG BHRER RS S e ATt R FHEAYRTENL 0 a chemical

reaction meangpding PhLIRIIRG MR QllBRYeHeagRNsINdesappiepYalie Raridiions to produce the
indicated and/or the desireg roguct‘ It should he aaprgf}c&atgd tgqgg%?geggg niwrg)i%gegroduces the
indicated and/BPEHAIPE %r?} Y PP ROt Rl SLsSH restiit diractly fom the 20 combination of two
reagents whichinderéiniiaty:added, toecythanerpiay s orgl oryniareninteryabsdiertsds widierivd produced

in the mixture which wimatal Isario Ihe dalnaien abihe ipdisaied andiasae desired product.

Nomenclature and Structures Tn general, the nomenclature used in this Application is based on
AUTONOMT G xeleadkdalie B arensa mrigtief W&Hz&mé&gt‘é{ﬁ%ﬁtﬂ%ﬁ@ﬁ@?&ﬁ%%f BRTAC
systematic n@yg@@,m@gggeg@gm@g@hstructures shown herein were prepared using ISIS(r) version 2.2.

Any open valency appearing.on a carbon, oxygen sulfur or nitrogen atam inthe structyres herein
indicates the pr %?“%@@f(ﬁ‘%y’a’%a% o Qﬁ\%s%‘ﬁl?&%é e’gl g&th\gﬁﬁgéﬁ%\l}%ae‘ég%nﬁiﬁ%&g%nl-scontaining
heteroaryl ring ¢ shgiva deiihedrhopan valency on a nitrogen atom, and 30 variables such as le, Rb or

e are shwin QR ool and Ji0g syER VB AblRR RN REROUNM OEIDIEHLNIG ORaRalencY
here a chi

nitrogen. al center exists in a structure but no specific stereochemistry is shown for the
chiral center,Je KIS EPS BRSE Rt AVRHRTIRECAATE BOTOIIPBS §TIseer ERPBADS0BTOBE- 13 -

remaining ring atoms being C, with the understanding that the attachment point of the
heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionaliy
substituted as defined herein. Examples of heteroaryl moietics include, but are not limited to,-
25 optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyraziny!, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl,
benzothiopyranyl, benzimidazolyl, benzooxazolyl, benzooxadiazolyl, benzothiazolyl,
benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl, triazolyl, triazinyl, quinoxalinyl, purinyl,
30 quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyi,
acridinyl and the like, including partially hydrogenated derivatives thereof, cach optionally

substituted.



chiral center are encompassed by the structure. Where a structure shown herein may exist in multiple
tautomeric forms, all such tautomers are encompassed by the structure. All patents and publications

identified heggin@ig,isprporated herein by reference in their entirety. 5 Gemppigdediihe Invention
The invention provides compounds of the formula I: R3 or pharmaceutically acceptable salts thereof,

wherein: 10mis 0 or 1; nis 0 or 1; R' is optionally sybstituted heteroaryl R2 is: optionally substituted
aryl; 150ptionally substituted heteroaryl; C3_6cycloalkyl; or Ch6allcyl; 12.3 is: hydrogen;
20C1.6a11KjgicaRpIERFB0 WI&IRW%W%TKB’WE%% 5Ranof heda R SRR ARG R AtKHETE: hydrogen:
or 25Ci. 6alkyl a0k Radg Ay 0@ C o Raky!;

"Heteroarylsulfonyl means a group of the formula -SO»-R wherein R is heteroaryl as defined
herein.

5 "Heteroarvloxy" means a group of the formula -O-R wherein R is heteroaryl as defined
herein.
"Heteroaralkyloxy" means a group of the formula -O-R-R" wherein R is alkylene and R is
heteroaryl as defined herein.
The terms “halo”, “halogen” and "halide", which may be used interchangeably, refer o a

10 substituent fluoro, chloro, bromo, or iodo.

“Haloalkyl” means alky! as defined herein in which one or more hydrogen has been replaced
with same or different halogen. Exemplary haloalkyls include —~CH,Cl,

~CH,CF;, ~CH,CCla, perfluoroalkyl (e.g., —CF3), and the like.

“Haloalkoxy” means a moiety of the formula —~OR, wherein R is a haloalkyl moiety as

15 defined herein. An exemplary haloalkoxy is difluoromethoxy.

“Heterocycloamino” means a saturated ring wherein at least one ring atom is N, NH or N-
alkyl and the remaining ring atoms form an alkyiene group.

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three rings,
incorporating one, two, or three or four heteroatoms (chosen from nitrogen, oxygen or sulfur).

20 The heterocyelyl ring may be optionally substituted as defined herein. Examples of
heterocyclyl moieties include, but are not limited to, optionally substituted piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquiﬁolinyl, benzimidazolyl,

25  thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroguinolinyl,
tetrahydrisoquinolinyl, and the like.

"Heterocyclylalkyl" means a moiety of the formula -R-R’ wherein R is alkylene and R’ is

30 heterocyelyl as defined herein.

"Heterocyclyloxy" means a moiety of the formula -OR wherein R is heterocycly! as defined

herein.



WO 2010/072597PCT/EP2009/067026 - 14 - hydroxy-C1.6alkyl; In certain embodiments of formula |,
R3, R4 and R5 are hydrogen. In certain embodiments of foimula I, R3, R4, Wand Ra are hydrogen. 5
In certain eqapsligRMsesf formula 1, inis 0. In certain embodiments of faigwialemisshin certain
embodiments of formula I, R3 is hydrogen. In certain embodiments of formula I, R4 is hydrogen. In
certain embodiments of formula I, R5 is hydrogen.‘JgO_ In certain embodiments of founula I, Ra is
hydrogen. In certain embodiments of formula |, RI is heteroaryl selected from;, indolyl; guinolinyl;
benzofuranyFiisssngstarey: IB%W&FW%f@ﬁéﬁ%‘?—lﬁlf%ﬁo@,@?&ﬁ@&%- F8 T %Sridinyi:
1,2,3,4-tetrahydre-etinalinyhdsegeiaalinyl; 2-oxo-1,2,3,4-tetrahydro-quinolin-y1; .
pyrrolo[2,3-14yrazin-y1; 3,4-dihydrobenzol[l.4]oxazin-yl.guinazolinyl; cj m&é
oxo-1,2-dih3]/‘ 8%@55 ' %"IWEG&%% n&%ﬁé’né%@gsﬁnsrhthé o‘ﬁ%&t%@o%%tﬁ@ggpme 1?ng:t ejgng%%up or
groups indeperwdtently selected from: oxo; halo, Ci..6alkyl; halo-Ch6alkyl; hydroxyC1.6all..yl; hydroxy
C1 Galkowy- G il el nfilkoan el alladopaminasamond-in aRsainembediperts akfoimula | R
selec

is heteroaryl ted from: indolyl; quinolinyl; benzofuranyl; isobenzofuranyl; benzotriazol-yl;
indazol-yl; Z%Q@E@H%%@iﬂdﬁlﬁf?% E?fﬁﬂﬁnyl; 1,2,3,4-tetrahydro-quinolinyl; isoquinolinyl;
2-0x0-1,2,3, 4xtefrakysdreiaminelin:ylmpyitolejdidyle me tuinyd [omR 4rdivydreiben soflkddmxazin-y1;
each optionally substituted one, twq g, three tim ith a group or.groups independently selected
from: oxo: haio™® dsrggwr ﬁ%%igﬁgalksy Y ﬁ?&?%%%%#%ﬁgky C16alkoxy- C16alkyl; or
C1.6alkoxy-CHy@aikykatbaottdin & mbouhmeré of foeanslagrorp iof Hudroawa Se€ddFbiiadolyl;

quinolin}/b' ZE{qae furanyli Jsbenzofuranyl; benzotriazol-yl; 2-oxo-2,3-dihydro-indoly1; pyridinyl;
1,2,3,4-tetra 'y‘r%z-tguinolinyl; isoquinolinyl; 2-oxo-1,2,3,4-tetrah drogg?uinolin-yl;

pyrrolo[2,3-b]PyrimSprbaiiegr GBS 8 B RA KR SPERiSH - Chd O ok B R is
dihydro-isoqgj[aﬁgﬁylésaﬁqﬁ@m@eﬁlly substituted one, two or three times with a group or groups

independently selected from: oxo; C...palkyl: ha o-CQg lkyl HQXY=C l; 30 hydroxy
C1_6alkoxy- %Xﬁé‘é’f@ﬁ%ﬂggf ﬁé&@%@&f%%\&%’ﬁ ?:lé?ﬁin re%r% éag}lyrﬁe%?g cﬁ?g%?lﬁ%aoﬁ%g; is heteroaryl
selected fronforindialyR -GinelimytiHdezobiyl cdci? 18 /4 -1By hy dns-oainbdifd s iseopnnofiepnt.

2-0x0-1, 3’_4";%?%[%% AYiRainayLy 1%%%%9H@ﬁ%&%&%@ﬁ%ﬁ&ﬁe@mﬁImﬁél offdre, |
1-oxo-1,2-dihydro-isoquinolinyl; each ‘WO 2010/072597PCT/EP2009/067026 - 15 - optionally

substituted oPrS R P 1R r BRI BRI BY ERFBY SFOtIHS I ARA SRR OO A% #5HPBxo: halo,
Chéalkyl; halgredmbalkikinydneyardeh Baliy|; Rirdsddad kel Satiyhdn ieeriaimeriibodinents of
formula 1,121 is heteroaryl selected from; indolyl; quinglinyl; 1,2,3.4-tetrahydro-quinolinyl;
isoqllJJinoIinyI;@%Mfﬁ%&%&%@ﬁ?Egy&%ﬁl%fﬁgﬂ%’ﬁ?%hﬁg%f P{ég)r jéﬂ’z%{?% ogg%%%k%i—%ﬁolinyl; and
1-0x0-1,2-dihyeltgdisoguinblinytosgotybSbyiyduitditibadrond o ot tHrsramBE With?a group or
groups independently selected lian:ax0s halgGb-AatisydhydrryGhRalkyl or

Cl6alkoxy-C1’ balkyl. In certain embodiments of folinula I, Rl is heteroaryl selected from: indolyl;
quinolinyl; inda@arsax st haApRGIgaTholinyl; isoquinolinyl; 2-0x0-1,2,3,4-tetrahydro-quinolin-y1;
10 and 3,4-dinygiehebvathifloxaciinyd crasiigptionalsubtitutec-onehtwem onthree timigsavith a
group or groups independently selected from: gxo; halo, C1.6alkyl: an roxyzCi yl. In certain
embodimentd S RETAGIIT#t ?éehcé/f:eF gigﬁ{/lr%é é%?eag ?r%éer%h: f%iﬁ@ﬁ%uﬂ% ﬁgé-%%ﬁtr%ggfzol-&yl;
indazol-5-y1;BepxesdtBiditvydnpisoinendoftma s nbehmitribzo ks 31 oiddorie sy ey tHdess)-aod1 ;
2-0X0-2, -diht%gr -gjdol-S-yl; pyridin-3-y1; pyridin-4-y1; pyridin-2-y1; pyridin- 15 3-y1; quinolin-6-y1;
quinolin-7-y1; quinolin-8-y1; 1,2,3,4-tetrahydro-quinolin-7-y1,;

“Quinoline” as used herein, unless indicated otherwise, encompasses all § membered bicyclic
heteroaryls forming two fused six-membered rings, and having a single aza substitution
therein, including partially saturated derivatives thereof. “Quinoline” thus encompasses
isoquinoline, dibydroquinolines, ictrabydroquinolines and the like. Quinolines may be

30 optionally substituted as defined herein with various groups including, inter alia, “ox0”.
“Quinoline” thus encompasses dihydroquinolinones, tetrahydroquinolinones and the like.
"Optionally substituted", when used in association with "aryl", phenyl”, "heteroaryl”
"cycloalkyl” or "heterocyelyl”, means an aryl, phenyl, heteroaryl, cycloaltkyl or heterocyelyl



isoquinolin-5-y1; 2-oxo-1,2,3,4-tetrahydro-quinolin-7-y1; pyrroto[2,3-b]pyrazin-2-y1; 3,4-
dihydro-benzo[1,4]oxazin-6-y1; 3-o0x0-3,4-dihydro-benzo[1,4]oxazin-6-y1;

3,4-dihydrobenzo[1.4 zin-6-y13-oxo-3,4-dihydro-benzo[1,4]oxazin-6-yl],' PIO0S/6T026
1,2,3,4-tetraiﬁb&)%%[}]gfa‘|}§§]?n6-yl; 2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1; cinggﬁ]ﬁ; and
1-oxo-1,2-dihydro- 20 isoquinolinyl; each optionally substituted once or twice with a group or groups
independently selected from: halo, Ci_oallcyl; hanI(?I6aIkyI; hydroxy-C1..6alkyl; or
C1.6alkoxy-GHéei ky biitooelitainbetittodimisnts &hfbimitadnRpid wetdrsdnghtse lretedtiioareinto1-4-y 1
quinolin-5-y1. el ezl i NARL G QORI VORI R BRI B VL
1,2,3,4- tetra]mh;/dro;qutf%olin'b:?-yl; isoquiné{}n- -y1, -6%(%_—1,2, ,4-%trahydrc?jyu¥r$%%n- -y1; 3,4- 25
dihydro-ben 280,218k JAdrexsx ke . dRR ABEHEETE; Alekesikyiino, di-alkylamino,

3,4-dihydrobgmzalily# jexadins,ylee3.4 cliR/drobrenz bl A oxazinebey 1lkyl, phenyl or
1,2,3,4-tefrahydro-quinoling-yl;.a -ax0-1,2,3,4-tetrahydro-quinolin-g-y1; h optionally substituted
once or t\iicé)é\?ﬁﬂl%%d?gr%r&gg@%&éﬁ élnlﬂ;?nsler?téj’g%@ (rilgrﬁt %gk}?, &ll%a krflli? halo-C1_6alkyl,
hydroxyCh6aliady@itk S alkexy-fbr 6akay k30 n; eotain-eraketimeniskof, iormailiaRlis hetemaryl

selected from: indo1-4-y1; quinolin-5-y1; iQdazol-G-yﬁl;bindazoI-S_-yl;_ind01-6-y16quinoli,n-6-y1;
quinolin-7-y1pfar SRRl on- ek dhyaro QUGN AR T qtifbigrstym 0 to 5. R and

2-0x0-1,2,3 4-tetrahydro-quinolin-7-y1: 3,4- dihydrp- Aloxazin-6-y1:
e

- 16 - benzo[kydjoxazini6ly tB: b3, 43aihyilindabehao{dnd oxakindeiiy 1, £:814inatrafiydfo-quinolinG-y1;
and 2-oxer L gt P UROMI POl lnSRomGRHR M%&é&ﬁgﬁ@%@@%%&ﬁ% Wi group or

groups independently selected from:"chloro; bromo; methyl; éthyl; or 2- hydroxy-ethyl. 5 In certain

embodiment&lb¥§di#fulbelo ik Heesro ¥ e ctBttedHrbitatsadan ALy Y e RiBifRes gubstituents
g;ﬁxg-l, _:s-(;ii?fg qgekﬁgp%ﬁtéﬂfy&m@gdy; ﬁﬁ‘ﬁs -ml .'@;gﬁﬁfel?m@@l?w%md&?&mﬁngigm%&f&in
Inyaro-indol-o-y1, 6-ChiorQ-pyridin-o- "pr in-4-yl, 2- oro-pyridin-4-y 1, FQIN-£-y1;
et oy T P AT SO Al e AP AR S
2-0x0-2,3-dinytloayisikig] a6dyih; shemifitrephiidimobddntaybe Sxnaithyl ok gdydsyebromo-2- 10
0x0-1,2,3 A-tefr -quinalin-7-y1. guinali 65k e INT eIl aPAVAIRSE -in
methyl-gixog 1%%%{2#%%%8$ n%ﬁ@%&%%?qgﬁﬁgéhwgﬁ@ éf%%&%ﬁg?ﬁ &5%/1 5-
ethyl-1-(2-hy SYSSBHERYBHISERIT: 1%- iRty SasRslitrascable tadey srbsethHemRs<ys 1-
2-hydroxy-ethyhi2iexo-tddifcielr aayaio abipolntitael bif- BreHay HeHa ol ey b amathylor

5H-pyrrolo[2,3-Q}pyrazin-2-y1; 7-bromo-3-0xo-3,4-dihydro-2H-benzo[1,4]oxazin-6-y1; 7- 15
bromo-4-metﬁﬁq§1%3®ic§?§%ﬁﬁgf -%e%%%‘ff%fc@@i’?ﬁ%—’f% %e/s%?(r)ﬁl %&’)‘/VI 1((})}3’{(1(%rﬂfsy(,%ll-dihydro-
benzo[1,4]oxazinebeyllidethwl- thspethy 2x8- tiardotditipdrop bepho{dyUioxarinegaily sebstituted
methyl-gqyinolin-5-y1; 2- -eth; - indazol-6-y1; 1-(2-hydroxy-ethyl)-3,5-
dimethyl-tljldﬁdol[%@-r(lié-yycl;? éﬁ%ﬁﬁ%&ﬁ%&gﬁgﬁlﬁ%ﬁ%@rahydro- uinolin-7-y1; indazol-5-y1;
1-(2-hydroxy-atHyiyletnetiepnegrecrigeshetitieasie bt diHoaH- 7IpE 1yopreHARS {ghudsgbut are
hydroxy-ethyho? 1%8:4 3, 3tk abygeonguingl n0iid  «5-@ifydd Bomethyl-quinolin-6-y1; 7-
methy 1 o3 4o benegld Aot LeldE o didionenzol dlosggin 61
7-bromo-4-(2- y-ethyi)-3- 4-dinydro-benzofl,4]exazin-6-y1; o
7-ethyl-4-(2-Hydmeﬁ-e@hyb)e@gwmd—fﬁaﬁﬁﬂ@@mﬁb@nmmd@smmé@syihtﬁeehhwrémethylindqzol-6-y1;
1’7'd'meﬁ@yl‘g%fﬁfﬁ?ﬂ%ﬂ%@@éé@&@ﬁ%%%ﬂémlWﬁ@c‘ﬁ’i’ti Aad prethy1-1-(2-hydroxy- 25 ethyl)-indazol-6-yl.

In certain embodiments of formula I, Rl is heteroaryl selected from: indo1-4-y1; quinolin-5-y1;
iNdo1-6-y1; 5-BYePAL: ANIACTHSELSEIS A IRGRRIUARD RINBSF1 SO GUIMGHR- 6Ly 2t pidhslpation.
1H‘in?]0|1'6'y5klf§rﬁlﬁélaﬂlc%'éiﬂ@{m'&'%laéﬁ@ﬂ@ﬂ%ﬂ@&&%@tﬂ;e&&%ﬁﬁﬂ%ﬂﬁﬁdﬁﬂiﬁ@Hﬂnﬂiﬁ/é:isqiﬂn0|i?‘8'y1;
6-methyl-quinolin-5-y1; 6-bromo-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-.3Q 7-y1: isoquinolin-5-y1;
o-methyl- i BRSRE T BeGURgE ER RS AT SRRy e R o i bk
dimethy1-2-oxgut;2, 3pkitediaky troabuindlired -HIVidideydfoxyeeidy] -Booxtoa i 2us; dylene
tetrahyargsquinelie s et aHAln adtif e asoeh dr iyl cs2hrnzRlE Floxazin-6-yL
7-bromo-4-methy1-3-oxo-3,4-dihydro-benzo[1,4]oxazin-6-y1; 4,7- WO o
2010/072597 Pt fErpe 0 rierroR 6 thanpl, oy 1SQPERBIDY LMY BB HE BT A TORUFHS - 6111
7-ethyl-4-methy1-3-0x0-3,4-dihydrobenzo[1,4]oxazin-6-y1; 6-methyl-quinolin-5-y1;
2-hydroxy-ethyl)-5-methyl-indazol-6-y1; 1- (2-h ydroxy-ethyl)-3,5-dimethyl-indo1-6-y1; 6-ethyl-I
-methyl-2-ox0-1,2,3,4-tetrahydroquinolin-7-y1; indazol-5-y1;
1-(2-hydroxy-ethyl)-6-methy1-2-oxo0-1,2,3,4-tetrahydro-quinolin- 5 7-y1;
7-bromo-1-(2-hydroxy-ethyl)-2-oxo-1,2,3,4-tetrahydro-quinolin-6-y1; 5-ethy1-2-methylquinolin-6-y1;
7-methyl-3-0x0-3,4-dihydro-benzo[1,4]oxazin-6-y1; 7-ethyl-3-0x0-3,4- dihydro-benzo[1,4]oxazin-6-y1,;
7-bromo-4-(2-hydroxy-ethyl)-3-oxo-3,4-dihydrobenzo[1,4]oxazin-6-y1,
7-ethyl-4-(2-hydroxy-ethyl)-3-oxo-3,4-dihydro-benzo[1,4]oxazin-6-y1; 5-ethyl-1-methyl-indazol-6-y1,
1,7-dimethy1-2-0x0-12,3,4-tetrahydro-quinolin-6-y1; and 5- 10 ethyl-1-(2-hydroxy-ethy1l)-indazol-6-yI.

In cartain embodimente of fonniila | RI ie hatarnarvl calacted from: indn1-4A-v1* ainnnlin-&5-\/1*



1H-indo1-6-y1; 5-methyl-quinolin-6-y1; 6-bromo-2-oxo-1,2,3,4-tetrahydro-quinolin-7-y1; quinolin-8-y1;
6-methyl-quinolin-5-y1; 6-bromo-I-methy1-2-oxo-1,2,3,4-tetrahydro-quinolin- 15 7-y1; isoquinolin-5-y1,;
2-methyl-qu{ggl};@-gw}%é-ethyl-l-(z-hydroxy-ethyl)-indol-6-y1; 1,6- dimethyd2p9%@7d6v43 -4-tetrahydro
-quinolin-7-y1; é ydroxy-ethyl)-2-oxo-1,2,3,4- tetrahydro-quinolin-7-y1; 7-methyl-quinolin-6-y1;
7-bromo-3-ox0-3,4-dihydro-2H- benzo[1,4]oxazin-6-y1;
7-bromo-4-methyl-3-oxo-3,4-dihydro-benzo[1,4]o>'<a{§|h-6-y1; 4,7-

dimethy1-3-8xoliBe4 ditsrd rpdséfiedoft thdorazhveld sabvety kspdrie thy 1eacbres- STALEPIpEIBL 20
benzo[1,4]oxazinsBiY.te Brmetiivkauinolin-5-y1; 2-hydroxy-ethyl)-5-methyl-indazol-6-y1; 1-
(2-hydroxy-ethyl)-3,5-dimethyl-indg1-6-y1; 6-ethyl-l-methy1-2-oxo-1,2,3,4-tetrah dro,qulinolin-7-y1;
indazol-5-y1: AI{DUAGRERersAR B R e s ek i 1 Wseli AR ParBRa0 IACeutica
7-bromo-1-(2dnysdanon eyl 2oxei 218, 4detatiydiat qeitielibiGlofdc AT etiydh2rwisthylquinolin-6-y 1;
7-methy1-3-0x0-3.4-dihydro-benzo[1,4]oxazin-6-y1, 7-ethy1-3-0x0-3,4-

dihydro-t?eniltl)lﬁff;zfl @)ga%%{r(glélpy%g;a?-%%n%]g? -&?‘ﬁ%/%%g%-e%{/l[%}b& o%%cﬁg%% agnzo[l,4]oxazin-6-yl;
7-ethy1-4-(2phydnasgpithiyl}ed-oxo-3,4-dihydro-benzo[1,4]oxazin-6-y1; 5-ethyl- | -methyl-indazol-6-y1;
1,7-dimethy 1204012 3 telaisleosaingfine e 2eetivnd siBssiraxyeidindazg)-6-yL;
3-methyl-cinnolin-5-y1; 2,6-dimethyl-quinol in-5-y]; 2-(2- . .
hydroxy-eth}ﬂﬁgf%%bévﬁgzdamr%@f%@qEﬁﬁdﬂ?f—?)‘-’?‘ﬁs%f@&ﬁ?fé‘fﬂﬂ@%ﬂ?ﬂ&%?ﬁ?ﬁé%@iﬁoIin-5 -y1; 30
1,6-dimethylnseguisaliowady ISuthdimettykarbamoylmethy1-5-methyl-1H-indazol-6-y1; 5-methyl-I-

methylegrbamoylrnethyl-1H:indazol-6-y1 and 2 -methyl- 1-0x0-1 ,2-dihydro-isoauinalin-5-yl. WO
2010/0 97PCT/EP200@?}8€$8%Z‘811 ‘fgs- f%‘%eert‘é’rfﬁlé?g a_fﬁwgﬁ%g %‘#C%o?%)%d%’??%goﬁci n%%flyl optionally
substituted dncobrowiceciditnHugiopdonigio apis.intepbade At sarkdtedilfvorn foxdiald, Chalkyl;

halo-Chealleyl, AydraiGlealkbRE GdSalonetifrlkul, vt saraimembodingnizief dapmula |, Rlis

indazolyl optionally substituted once or twice with 5 a group or. groups independently selected from:
ox0; halo, CECBaftIHEREIE ABEHET AT HTdBUCOBSME G BAFRBIG A6 SRR AT Certain
embodiments]of fosayida dydRbish aphinadinyl, isogdiselinytndiydogudnn limyls acitewahydeogiinolinyl;
each optignally, substituted one,. two or.three.times, with a.group.qr groups independently selected
from: oxg)é? hé%l '€1% I%ﬁiaﬁ%ﬁgi: 1@&?(%;%%%{0%0%%372%%6& 6%’&%égﬁgzo§§f§1'_'6alkyl. In certain
embodimentsaphforimsialiornRi dsidbprozafiajeich s il iiagdrobesizis]actixarmip aexd. p-

tetrahydrobepzall.dptazinyli cach apianally. sbshiiulrdiene, two Or three times with a group or
groups independently selected from: ‘oxo; halo, C1_6al1kyl; halo-C1_6alkyl; hydroLz%éC,l_ sallcyl; or
1

C].6alkoxy-Cl_6alkyl. 15 fEcREREHBSHPHRSHES BTYSMITEARET fRion SRPROMLitsE Reteroaryl
selected fromgridinyk indazoly!: indetydliqu inetinytng winokalinytdio phenylbanzimidazokydy
benzofuranyl; dihydroindalyl; tetrahydroquinolinyl: pyrazolyl: 2,3-dihydrobenzimidazolyl;
benzoth|5a%zolyé/?;O -3)%56-51‘?’2, ﬂ-?é%r%nﬁ%/ 1}(1)%06%1&%1?%/ q%og%‘pgag%ﬁ{?a?gé%n %% %;@C-{gxo-s,#
dihydro-quinaxzatimyleginaittherolanro ¥ 1jckaahy R disbrptiemietiganithendds o20%hich may
be optionally;gubstititedianse Quiwisewith-a.stbatituent syeuRetituertsindependeniy.salected from:

fluoro; chloro; bromo; methyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrite;
methoxyethoRyA R fo Y&t LRy IR BHPSERethyl: or cyclopropylmethoxy. In certain
embodimentg g fesmuta phRbiscoptianally epbsiiuted hetaroaly Setertdthftani2Bapyridinyl; indazolyt;
quinolinyl; quingxatinyl; thigphenyl; .benzimidazolyl; benzofiganyl;.dihydraindolyl: tetra quinolinyl;
yraront RS R o D e B
tetrahydmquismadiryirio aidb @ dudinporssingo kit xdna, andimparestiinazolinyl; 3,4- dihydroquinolinyl;
3,4-dihydrobgngal3 Aloxaginyh A iy drehanzofyranh cach.of ywhich A0ima ke pRtionally

substituted once or twice with a substituent or substituents independent%selected from: fluoro; chloro;
bromo; methyf eI SRRSO HALSIS MY SiBrSmRtha s e HRtAb % ethoxy:
hydroxyethoxunhydiexyameihylior hydroxyethyl. WO 2010/072597PCT/EP20091067026 - 19 -

30 “Protective group” or “protecting group” means the group which selectively blocks one

reactive site in a multifunctional compound such that a chemical reaction can be carried out
selectively at another unprotected reactive site in the meaning conventionally associated with

it in synthetic chemistry. Certain processes of this invention rely upon the protective groups



In certain embodiments of formula I, R1 is is heteroaryl selected from: pyridinyl; indazoly1; indolyl,
quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl; tetrahydroquinolinyl;
pyrazolyl, Zﬁ,-gdgygﬁzgggzimidazolyl; benzothiazolyl; 2-oxo-1,2,3,4- tetralpydragsisisiiayk
2-0x0-2,3-dihydro- ():1y1; 4-0x0-3,4-dihydro-quinazolinyl; 3,4- 5 dihydrobenzo[1,4]oxazinyl;
2,3-dihydrobenzofuranyl; each of which may be opiir]c')nally substituted once or twice with halo,
Choalkyl. hydroxy-Ché6alkyl or C1"6alkoxy. In certam embodiments of founula I, R1 is heteroaryl
selected frore: hyeiditngtiinaéretyh Indok/o gEtnSivyS, YerRexalhgFeaephe AYr Berditidszolyl;
benzofuranyl; dibydraindolyl: ogquinalinyl, e e 10| banzim ;
benzothiazol%;%{_pz-%E%lalq,g%%g}%égggg%h%c%ﬁ%%ﬁr%ﬁ%%%}(%%%ﬁdiﬁ%?gﬁgdﬁﬁ?ﬁﬂy
4-oxo-3,4-diﬁ9’i§?ﬁ65’&8if‘?éﬁ’zréﬁﬁwsﬁ,Qfg?ﬁl"?ygﬁi’@éHEBT??&]&(%@WT;%%§}&W8r%@g¥%fﬂ§bnyl; each of
which may bg@piierialy:stibstituied: ence i wicedwith. ExtengrlEl Hatkydn braertain eonpodiments of
foimula I,_R1 is hetcroaryl selected from:pyridin-2-y1: pyridin-4- yl-. indazol-6-y1: jn 5-y1;
3,4-dihydsroqlll}ﬁ§1%(ﬁ3n%ffya% Pnogcf y -eél-§/01;nflr§§of39f9%t- El?cgﬁa}/rlljcl)%%’-bfgg 15?%[}%%%&9,9% g iInoIin-5-y1;
quinolin-6-y Xsabihexalioxs- B Zhiophetho8yptrbinzieaibienydl-B-yitrobeimabity epitonyl; rert-
2'°X0'2’3'd"ﬂ}{%@8&%@?ﬂ' -Svli dibydroadohb datralydr aquiBRlingb wYsaRek3r ¥loup
2,3-dihydrobenzimidazolyl; benzothiazol-5-y1; benz,othiazol-6zy1; ) .

2-0x0-1,2,3, Atbaye A deimbith 2nd 10T a6 RBUE A h ity T8y ng reactions.
0x0-3,4-dihyckorautnazelin: 6cyknd Adlilyd tohental kdiokazitd ydicR|3adinydralmenzofuran- 20 4-y1;

each of which may be optionally substituted once or twice with halo.or C ) gain
e el SRR S B SRR M DR St R IS

embodirlnents of
indazol-5-y1 y@id edifnyarsquineshiied iy theseioipllia: yatidrgsty thesyoregins e . 1hbnwlinerty 1;
quinolin-5-y L quinofn-Giv b auinesalin syt dhiorhen: Joykrpanainidazel-Rivdiasnzafwan-5-y1;
2-oxo-2,3-dir%dro-benzimidazol-5- 1; dihydroindolyl; 25 tetrahydroquinolinyl; pg/r%zol-& 15
2,3-dihydrob %%%Z%W%'ﬁ%%m SORE ) CHBARHNR L5 RBEPF,more moléeules of water Wit
2-0x0-1,2,3,4rietrahy droguhaedin: triith 2hoxe3s4-tify drariododlf-ytdic 4s H,O, such combination
oxo-3,4-1qﬁ':1y§ro-q ipatz%lin-G-%L 3 4694 %%l%enzo[l,4]oxazin-7-y1; 2,3-dihydrobenzofuran- 4-y1; each
of which ma %%go% Foﬁaﬁ)r}msa Csﬁfui}led once or twice with halo or C1_6alkyl. hi certain embodiments of
formula |, RI‘i§Whgtefoaryhseloviet frnhnGbrompab-ndiores 3 pyrinmgeyiber of the
5-bromo-3-mgihyl:i-(taluenesdasiifony LxindagalS-ymabramardmetivindesohtyl;,
5-bromo-3-methyl-indazol-6-y1; 1-methyl-indo1-6-y1; 7-methyl-quinolin-6-y1; 2-bromo-thioplien-3-y1;
indo1-6-y1; ZHBiHATRAFbAENB2Y £ FRBKRY EOREICH S B0y RS SHEG IS SRRy peer
5-bromo-quinglif; Grikwinglatiytaidinoxalinstey b 2abbilimitfylani\Vals; laboratory animals
2010/072597PCT/EP2009/067026 - 20 - pyrazol-3-y1: 2-methyl-bepzothiazol-5-y1:

6-bromo§ -oi%%fjéqgiﬁ)g ?})S-’B“elﬁ%&srﬁ%a?f gsaf/lf? %13Ir%éél@%ﬁ-’laﬁgﬁkfo%g%’-%gglgez?oﬁj?ggoI-6-y1; 5-methyl
-quinolin-6-y tyadedhins idndtmaenopkionsd B, ditdsrahy dio Jgin dha Py isubject” does not
2-oxo-2,3-dih%%qéyﬁé;@ga;fg@é]6gs&xo-l,2,3,4- tetrahydro-isoquinolin-7-y1; 1,5-dimethyl-indo1-6-y1;
4,6-dimethy1-3,4-dihydro- 5 benz41,4Joxazin-7-y1; 1,3-dimethyl-indazol-6-y1; . )

2,3-dimethy - A28IS6 5. Ay RNA SOBIBL) IR IGIERI0NE R S ROIBAIMOIAES-y1;
7-bromo-2,3-dimetbylind @aalage yhRiidihydrathahzafurant d-ytiti; esdaghinclins6aydic quinolin-5-y1;
1-(2-hydroxy-ethyl)-5- methy1-1H-indo1-6-y1; 1-methyl-indazol-6-y1; 7-bromo-1-methyl-indazol-6-y1,
and 7-b mo%%’n%%ﬁﬁ%lag%ﬂ Ey??lr%éq%%g#‘aﬁ}%&sémbodiments of formula I, Rl is indazolyl optionally
substituted ofiendrnwlicsswitkfraldiorn @ioG AN ipptER Rire ATb e eitsvaTofaRmRAE: dRE45 quinolinyl
optionally substituted ance ar-wicewith hale of.Ci-6aldn seriain emhadimentaatfopaa |, Rl is
optionally substituted heteroaryl which may 15 comprise: pyridinyl; indazolyl; indolyl; quinolinyl; or
benzofuranyNEEEHPERICI HAY e ROTAIN SHBEHR B TS DAYRTLS GIHET Rty X @ibstituent or
substituents inggpensiandyselecteddropustluanaiathlbienbwmanrstoidchettoxytabtbbuyel
trifIuororggth%%glg%romethoxy; nitrite; methoxycthoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl;
or cyclopropy e%ox’y. 20 In certain embodiments of fotmula I, Rl is indo1-4-y1; quinolin-5-yl. In
certain embotiitrentsustdbyntiativRuimingohany arroertai nfambodirmehtssbitbemdiminirgrg

5-bromo-quinglin:fi-yl I GerialR. SrRReFIMERLS:of farmulad djbis &&luaincinBeyidassertain

embodiments of formula’l, Rl is -ethyl-qulnofin-6-¥I. _ _ ,
state. The “therapeutically effective amount” will vary depending on the compound, disease



25 In certain embodiments of formula I, Rl is 5-methyl-1H-indo1-6-yl. In certain embodiments of
formula I, R" is 5-methyl-quinolin-6-y1. In certain embodiments of formula I, Rl is
6-bromo-Z-%%-}Oge;’b,ﬁg@,trahydro-qumoIin-7-yI. In certain embodiments of formulady, Rl is quinolin-8-yl.
In certain embodiments of formula I, Rl is 6-methyl-quinolin-5-yl. 30 In certain embodiments of formula
[, Rl'is 6-bromo-|-methy1-2-oxo-12,3,4-tetrahydroquipo|in-7-y|. In certain embodiments of formula I, RI
is isoquinolin-5-yl. In certain embodiments of formula [, Rl is 2-methyl-quinolin-5-yl. WO
2010/07259 FRE PHERICEGHFoRE w2ty oniheditanicampedithents ardoriniva hepthisf the
5-ethy1-1-(2§h§gﬁ@3§«)5—ee&l;m9 IRAQRryk é&hﬁﬁf&@ﬁﬁ&iﬁ@@ﬁjﬁgﬁﬁﬁﬁt o foemladin RStical or
1,6-dimethy1-2-0x0-1,2,3,4-tetrahydro-quinolin-7- Y1. In certain embodiments of formula I, R1 is
1-2-hydroxy-%§?ﬁgﬁyé’{?ﬁ{f}§f§f4§f@ RIPY 5*GQiolin-7-yl. In certain embodiments of fail_Lula I, Rl is
7-methyl-quimbéiretry | thveaitdiné shbodimentsoffdcimadHefihiswhen referring to a variable
7-bromo-3-0x0-3.4-dihydro-2H-benzol 1.4 in6-yl. An certain, embodiments. of formula I, RI is
T-bromo s A s dhe s BT B S B TS o1 ormula 1
R1 is 4,7-dinvetfyted-oxba®L-pitiydedsishirajang]ohmzin-6-yl. In certain embodiments of formula |, Rl is
7-ethy1-4-meifjy113:0%9-3utncibyerobenzold dlaxazingsyl. 15 In certain embodiments of formula I, RI
is 6-methyl-quinolin-5-yl. In certain embodiments of foiniula I, Rl is o
2-hydroxy-ethyl)-5-methiindaZSRESA0 Re SRS HBE it SAYSIB? 1R HiicE wmgtoms of the
1-(2-hydroxy-ethyl)-3,5-diixethkindalt 6 vie el getiainuefatatzmentd ot tpomedla brigridisposed
6-ethyl-l-methy1-2-ox0-1,2,3,4-tetrahydroguinolin-7-yl. 20 In.certain empodiments, of faunula I, R is
incarol- oyt In certain eRaH e o e B B o
tetrahydro-quinolin-7-yl. fsesgaifiembodiments of folumla |, R1 is
7-bromo-1-(2-hydroxy-etfyl)-2-0xeki#Sif: SRR, GUINalin:GaY il adRoReftaiR gpkodiments of
formula I, R is 5-ethyl-2-methyl-quinolin-6-yl. In certain embodiments of formula I, R1 is

7-methy1-3-oxo-3,4-dihy@i’?ﬁ%%ﬁ%[f&‘]%?éﬁ?ﬁ?léympmmﬁ or

{ii1) relieving the disease state , i.e., causing temporary or permanent

15 regression of the disease state or its ¢linical symptoms.
The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction
means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which
produces the indicated and/or the desired product may not necessarily result directly from the
20 combination of two reagents which were initially added, i.e., there may be one or more
intermediates which are produced in the mixture
which ‘uh:imatéiy leads to the formation of the indicated and/or the desired product.

Nomenclature and Structures

In general, the nomenclature used in this Application is based on AUTONOM ™ v.4.0, 2

25 Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. Chemical structures shown herein were prepared using IS1S® version 2.2,
Any open valency appearing on a carbon, oxygen sulfur or nitrogen atom in the structures
herein indicates the presence of a hydrogen atom unless indicated otherwise. Where a
nifrogen-containing heteroaryl ring is shown with an open valency on a nitrogen atom, and

30  varables such as R®, R” or R® are shown on the heteroaryl ring, such variabies may be bound
or joined to the open valency nitrogen. Where a chiral center exists in a structure but no

specific stereochemistry is shown for the chiral center, both enantiomers associated with the



YI- In certain embodiments of formula I, Rl is 7-ethyl-3-0x0-3,4-dihydro-benzo[1,4]oxazin-6-yl. In
certain embodiments of formula I, Rl is 7-bromo-4-(2-hydroxy-ethyl)-3-oxo-3,4-dihydro- 30
benzo[l,4j%%-1@7y,}2§§17certain embodiments of formula |, R is PCT/EP2009/067026
7-ethy1-4-(2-hydroxy-ethyl)-3-o0xo0-3,4-dihydrobenzo[1,4]oxazin-6-yl. In certain embodiments of oula
R1 is 5-ethyl-I-methyl-indazol-6-yl. WO 2010/0725? PCT/EP2009/067026 -22 - In certain
embodiments of founula |, Rl is 1,7-dimethy1-2-oxo0-1,2,3,4-tetrahydro-quinolin-6- yl. In.certain

embodimen®&GrRE6AEA'S, @?9?8%\’311]%2-%W%-&H%?—H%W%%W CERLI & BStiPhents of
foimula 1, Rlyjg;Bymetiheinnatinm; wh sodneedaisembadimeatscobiotoutaut it is
2,6-dimethyl-quinolin-5-yl. In certain embadiments of formula | is 2-(2-hydroxy-e¢ -
-oxo-1,2-dih%fB%&hFr‘?Smﬁk‘?allCW“Fn%:%’?g‘ﬁ\‘%% odiments ot 3%%‘3?5‘1’, Pé%gg%%@%ll |
-0x0-1,2-dihydiiesigoquinolin-5-yl. In certain embodiments of foimula I, Rl is
1,6-dimethyltsoquinolin-5-yl. 10 In certain embodiments of formula I, Rl is
1-dimethyledrpRRiapRpatisa lsyeaBeAy 1 -1H-indazol-6-yl. In certain embodiments of formula I, Rl is
5-methyl-l -mgthylearbaneyinatiykpd ik dazel-Bryhalp eertain embodiments of formula I, Rl is
2-methyl-I -oxo-1,2-dihydro-isoquinolin-5-yl. In certain embodiments of formula I, R2 is optionally
substituted aryl. In certain embodiments of formula I, R2F§s optionally substituted phenyl. 15 In certain
embodiments of formula I, R2 is phenyl optionally substitiite e, two, three or four times with a
substituent or substituents each independently : halo; CI. 6alkyl; C1_6alkoxy;
halo-C1.6alkyl; halo-C1,6alkoxy; Choalkgisulfom; ylsulfanyl; Cl6alkylsulflnyl; phenylsulfonyl
wherein the phenyl portion is optionally sub tediwith G1.. 6alkyl; nitrile; hydroxy; Chalkylearbonyl;
aminocarbonyl; Ci_6alkoxycarbonyl; Cl, 20 Gallwx§earb 121_6alkoxy; hydroxycarbonyl;
hydroxycarbonyl-C1,6alkoxy; Ci. 6a|kylaminocarbonﬁCl,GalkoxS/; Ch6alkoxy-C1,6alkoxy;
hydroxy-C1,6al oMa%jﬁigﬁi amingiCankgsy; C1.6alkylsullony-C],61alkoxy; hydroxy-C1.6alkyl;
03,6cycloalky}i- 1, balkoxy; amino; amino-C1,6allcyl; Cl_6alkenyl; C1_6alkynyl; morpholinyl,
morpholinyl-®@¥¢Galkyl; piperazinyl; piperidinyloxy; aminocarbonyl-Ch6alkoxy;
C1,6alkg@yyamino-Ghéadkyl;125 hydroxy-Cl6alkylamino-Ch6alkyl; C1,6allcoxycarbonylamino-C16alkyl;
oalkylcarbonylamino-Ch6alkyl; C1,6alkylaminocarbonyl; Ch6alkoxycarbonylCh6alkyl;
6alkylaminocarbonyi:&4 Bafkyl: C1,6alkylamino-C16alkyl; hydroxycarbonyl-C1_6alkyl: or nitro: or two
adjacent substituerits magtiforutya@itRakd/enadiody or halo-C1,2alkylenedioxy. In certain
embodiments of forgyla I, R2 is phenyl optionally substituted once or twicewith a 30 substituent or
substituents each independently selected from: fluoro; chloro; bromo; iodo; methyl; ethyl; mcthoxy;
ethoxy; trifluoromethyl, diﬁﬂ&?@ﬁ#@tﬁ&@?ﬁﬁ?@tﬁﬁﬁesulfonyl; methanesulfanyl; methanesulfinyl,
toluenesydfonyl; nitrile; acgpiominesanpasyliseethgxycarbonyl; methoxycarbonylmethoxy; carboxy;
hydroxycarbonylmethoxy; WO ?1%11[0/ )72597PCT/EP2009/067026 - 23 -
methylaminocarbonylmettfexy A&thoxI5thoxy; hydroxyethoxy; methylaminoethoxy:
methanesulfonylpropyloxy¢ hyithgxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or nitro; or two
adjacent substituenkca may foilll methylenedioxy, ethylenedioxy or difluoromethylenedioxy. 5 In certain
embodiments of formula |, R2 is phenyl optionally substituted onece or twice with a substituent or
substituents each indepertéftBfelected from: halo; C1_6alkyk, C1_6alkoxY:;

20 Crealkyl;
alkylcarbonylalkyl; or
alkoxycarbonylalkyl;

R* and R® each independently is:
hydrogen; or
25 Crealkyl; and
R” is:
hydrogen;
Cr.¢alkyl;



halo-C16alky1; halo-C t4alkoxy; C1.6alkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy;
alkyisulfonylalkoxy; hydroxyalkyl; or C3..6cycloalkyl-C16alkoxy. In certain embodiments of fonnula I,
R2 is pheny ional bstituted once or twice with a 10 substituent or uﬁﬁt‘ ; h
independent }?Bs%éﬁésﬁyom: fluoro; chloro; bromo; iodo; methyl; ethyl; m§ét ox%lg;&e{t]%%%%
trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrilc; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy. In certain embodiments of formula I, R2 is phenyl
optionally substituted ondeydiotwi€eslithila substituent or substituents each independently selected
from: fluoro; chloro; bromg‘_m&&ylﬂb}gﬁ&yl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitnle;
methoxyethoxy; hydroxyetl'i]oxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy. In certain
embodimentSei&iB amaodiresnis SHaryrkubitdtetndrit e sr Rith a substituent or substituents
each independesnthsalectasémenns haleumethy| rhethaxyrtrifupyermethyl; difluoromethoxy; nitrile; or
methane qu?ngl. 20 In %ertain temp%)dim s of f8rmula [, 112 is phenyl substituted once or twice with
a substitdent oF SR ?ﬁ%ng]ééﬁ in%%le%déiﬁfﬁy Selected from: fluoro; chloro; methyl; methoxy; or
nitrile. In cerfaincemibociméntsntf Fofpmuiad LR2A1$ phenyl substituted once or twice with fluoro. In
certain embagiments of formula |, Re Js RRerYk 4 ghlgégﬁphenyl; 3-fluoro-phenyl; 2- fluoro-phenyl;
2-chloro-phenyl; 3,4-difluoro-phenyl; 3,5-diffuogp- enyl; 3-methyl-phenyl; 25 4-methyl-phenyl; or
3-cyano-pheHyFeltrterindanB s At %Wé‘léflfgrnﬁﬁgé'@%%s: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyin2-¢hiprenphemydn8 4egifiuaroipheryly 0fogea-difluoro-phenyl. In certain embodiments of
folmula I, R2 is 4-fluoro-phenyl. In certain adiments of formula I, R2 is 3-fluoro-phenyl. 30 In
certain efhbdliffEAE S ?8? g@l?&%@ﬁ%ﬁor&%}%ﬁyl. In certain embodiments of formula I, Ra is
hydrogen. InloertaiinembadiinventsfdfomalaR!, tetisr@irdakyhin Temaindembadinegings; of folmula |, le
s methyl. WQ 20401QT2097RETIERA0091067086+ 2f B cRrapEmRaTimeRts gf farmulal, Re i

hydroxy-C1_6alkyl. In certain embodiments of formula |, Re is Ci..6alkoxy-C1_ollcyl. n certain
embodiment8yiHEnSrha sy errbRma iy HRAnREEb ectcally Srdrmiie- ®ditWerein; p is
from 0 to 3; py:RAGD RERAeReodentyiydRrale:t liGakkylz & REajmys Ialo Gileatioll dalo-ChealkoxY

|_Galkylsulfonyl; or pitrile; and. . . . . .
ClLGa YSSU o%oyl",ﬂ’gdﬁ]jytzdrg-’i&%qginohnyl; each optionally substituted one, two or three times with a

group or groups independently selected from: oxo; halo, Cysalkyl; halo-Cysalkyl; hydroxy-
C.ealkyl: hydroxy Cyealkoxy- Csatkyl; Cyeatkoxy-Ciealikyl; or aminocarbonyl- Cy galkyl.
In certain embodiments of formula 1, R'is heteroaryl selected from: indolyl; quinolinyi;
benzofuranyl; isobenzofuranyi; benzotriazol-yl; indazol-yl, 2-0x0-2 3-dihydro-indolyl;

20 pyrdinyl; 1,2,3 4-tetrahydro-quinolinyl; isoquinolinyl; 2-oxo-1,2,3 4-tetrahydro-quinolin-yl;
pyrrolof2,3-blpyrazin-vl; or 3 4-dihydrobenzo[1,4]oxazin-yl; each optionally substituted one,
two or three times with a group or groups independently selected from: oxe; halo, Crsalkyl;
halo-Cy¢alkyl; hydroxy-C.saliyl; hydroxy Cyealkoxy- C;.alkyl, or Cyealkoxy-Cyalkyl.

In certain embodiments of formula I, R is heteroaryl selected from: indolyl; quinolinyl;

25  benzofuranyl; isobenzofuranyl; benzotriazol-yl; 2-oxo-2,3-dihydro-indolyl; pyridinyl;

1,2,3 4-tetrahydro-quinolinyl; isoquinolinyl; 2-0xo0-1,2,3 4-tetrahydro-quinolin-yl;
pyrrolo{2,3-blpyrazin-yl; 3 4-dihydrobenzo[1 4Joxazin-yi; cinnolinyl; and 1-0xo-1,2-
dihydro-isoquinolinyl; each optionally substituted one, two or three times with a group or
groups independently selected from: oxo; halo, Cy.¢alkyl; halo-C.salkyl; hydroxy-Cyealkyl;

30 hydroxy Cyalkoxy- Ci.ealkyl; or Cisalkoxy-Ciealkyl.

In certain embodiments of formula I, R’ is heteroaryl selected from: indolyl; quinolinyl,
indazol-vl; 1,23 4-tetrahydro-quinolinyl; isoquinolinyl; 2-oxo0-1,2,3 4-tetrahydro-quinolin-yl;
3 4-dihydrobenzo[1,4 Joxazin-yl; cinnolinyl; and 1-oxo-1,2-dihydro-isoquinolinyl; each



Rl and Re are as defined herein 10 in certain embodiments of founula TI, the subject compounds may
be more specifically of formula Ha or formula lib; Re (R6)p(R6)p ha;Jib; wherein p, RI, R6 and ie are

as defined herein, In.certain embodiments the subject compounds are of femiaitasie4n certain
embodiments the subject compounds are of formula llb. In certain embodiments of any of formulas II,

Ha and Il, pis 0, | or 2. In certain embodiments of alr%y of formulas Il, Ha and llb, p is 1 or 2. In certain
embodiments of any of formulas H, Ha and IIb, p is'T.” In certain embodiments of any of formulas H,
Ha and HU, eetéhm#s subsjsendentiyis tidhseimaovg Biagraet seamoRpenppdently selected

20101072597 PG T/EPRAIYVETOAG RS- Iaiepriaja.emborianents ot apweffarmulasll, Ha and lib,
each R6 independently js fluoro or methyl. In peﬁrrg%in em odf'mefgitjz of any ?flformu N l], -Ha and Jib,
R6 is halo. INC&HAIR ERIBEERTEHRE BIERY bifolMGER Y Ha & FBT R HudH & I Certain

embodiments b aryteffatmvglasdini aiandititlipyis 2-and RGBS -ratdnidregrtariiembddiments of any of
formulas JI, Ha and Jib p s, 1 and R6 is 3-hala. or 4-hala.,In %.%.!&Rf?ﬁémz nts.of any of formulas I,
Ha and Ié p%g?'é}r?gcﬁzbg%’ﬁ%%ﬁ ﬁ?télﬁ%?%lrg?ﬁ%%%l}m%!ﬁté ’of(izlﬁlg?of formulas H, Ha and IR) pis 1 and
R6 is 3-fluoromicdatlysrostinitssreain ermbotirtrimesrahy: GFIeRATUERUIRS BIdcarmy s $819°Ad R6 is

4-fluoro. 10 Iggertain Eﬂb?@ngﬁg}ﬁ%%oaﬂygakwﬂwl@ﬂ#/»d@sealaﬁ;IdldcJgaiﬁc&WCQgﬁ@yNVhere any of RI,
R2,12.3, R4, R5, R6 and le is alky[ or contains an alkyl moi

{ ] , moiety, such alk éi _referetbl lower alkyl, i.e.
C7-C6alkyl, Ehertiimsmy Lot HJH@%%&%QWEOWbsﬂggﬁihjgﬂrﬁlég Bf%g’/fﬁlégorrlln thods for treating
a disease or igangdition metliatethbytior-giheiiuideiasgooiited, Ritha P2XF-rseéptye-qhaehietiod

isl dministeri bject 15 in; >Cf , f th
comprs OGN 6 APELIR DGR Urisoon lstar amaun el someou of e

es me treatirig an In Iammatorﬁ, resplrat%or diabetes

condition, the gnethod somprisinpeadimibistidieg foasiisjdetlin Gestiaherabrybetdetiddimount of a
compound of the invention igstherwith.an effective amauatela BaX3 abibitor. (e disease may be
an inflammat_or disele_s_e.such a_ls_a(th_ritis,_ a_n_d more pa ticularly 20 heumia;é)ig : _r&hlrlilt&%En%_stFoarthritis,
psoriasis, all&gieddraittzalhin eﬁ?oh?’cddwfﬁdfﬂﬁé:?ﬁ?ﬁﬁéﬂﬁg HeRLEE° a??\X/ays ¥
hyper-responsixgsessiseptioc-spdkglomentonenyitiinifitaiieroweltippade, antl Grohm's disease.
e IR S eotaas el ape oo pan e

isoquinolin-5-yl; 2-oxo-1,2,3 4-tetrahydro-quinolin-7-yl; pyrrolo[2,3-bipyrazin-2-yl; 3.4-

dihydro-benzol1,4Joxazin-6-vl; 3-0x0-3 4-dihydro-benzo[1,4Joxazin-6-yl; 3,4-dihydro-

benzo{l 4 Joxazin-6-yl 3-oxo0-3 4-dihydro-benzo{1,4)oxazin-6-yl; 1,2,3,4-tetrahydro-quinolin-

6-y1; 2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl; cinnolinyl; and t-oxo-1,2-dihydro-

20 isoquinolinyl; each optionally substituted once or twice with a group or groups independently
selected from: halo, C.alkyl; halo-Cealkyl;, hydroxy-Csalkyl; or Cy.ealkoxy-Cicalkyl.

Tn certain embodiments of formula I, R' is heteroaryl selected from: indol-4-yl; quinolin-3-yl,
indazol-6-yl; indazol-5-yl; indol-6-yl; quinolin-6-yl; quinolin-7-yt; quinolin-8-y1; 1,.2.3.4-
tetrahydro-quinolin-7-yl; isoquinolin-5-yl; 2-0x0-1,2,3 A-tetrahydro-quinolin-7-yi; 3.4~

25  dihydro-benzo[1,4Joxazin-6-yl; 3-oxo-3,4-dihydro-benzo{l 4Joxazin-6-yl; 3,4-dihydro-
benzo[1,4Joxazm-6-yt 3-0x0-3 4-dihydro-benzo[ 1,4 Joxazin-6-yl; 1,2.3 A-tetrahydro-quinotin-
6-yl; and 2-oxo0-1,2,3 4-tetrahydro-quinolin-6-yl; cach optionally substituted once or twice
with a group or groups independently selected from: halo, C; salkyl; halo-C.ealkyl; hydroxy-

Crealkyl; or Cysalkoxy-Ciealkyl.

30 In certain embodiments of formula I, R is heteroaryl selected from: indol-4-yl; quinolin-3-yk;
indazol-6-yl; indazol-5-yl; indol-€-yl; quinolin-6-yl; quinolin-7-yl, quinolin-8-vl; 1,23 4-
tetrahydro-quinolin-7-yl; isoquinolin-3-yl; 2-0x0-1.2,3 4-tetrahydro-quinolin-7-yl; 3.4-
dihydro-benzo[1.4Joxazin-6-yl, 3-0x0-3,4-dihydro-benzo[l4Joxazin-6-yl; 3,4-dihydro-



25 nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain; viral,
parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable bowel syndrome.

The diseas%az\‘]%,ggﬁpiratory disorder, such as chronic obstructive pylmenany.disprder (COPD),

asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel 30 Syndrome
(IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders, renal colic,
diarrhea-dominant IBS, pain associated with Gl distérision. The disease may be diabetes. - 26 -
Representatheezobhidoraziis trybtesdhiskhuwite-traznld thbuison thalidvh Attos ey dletinMicFable 1.

TABLE 1 Stgustytey Negeniel HOCHIMH. A ERSTOcRIP IR Xal hi ey digepyridine-3-
carboxylic acid (1H-indo1-4-y1)- amide 5.&6 2/ NHHN401--..

with a group or groups independently selected from: chloro; Bromo; methyl; ethyl; or 2-
hydroxy-ethyl.

5 1In certain embodiments of formula I, R' is heteroaryl selected from: indol-4-y1; quinolin-5-yl;
3-ox0-1,3-dihydro-isobenzofuranyl; benzotriazol-5-yL; indol-6-yl; indazol-5-yl; 2-0x0-2,3~
dihydro-indoi-5-yt; 6-chloro-pyridin-3-yl; pyridin-4-yl; 2-chlore-pyridin-4-yl; pyridin-2-yi;
4-methyl-pyridin-3-yl; 5-bromo-quinolin-6-yi; 7-ethyl-quinolin-6-yl; 5-ethyl-quinolin-6-yl,
2-0x0-2,3-dihydro-indol-6-yl; S-methyl-1 H-indol-6-yi; S-methyl-quinolin-6-yi, 6-bromo-2-

10 oxo-1,2,3 4-tetrahydro-quinolin-7-yl; quinolin-8-yl; 6-methyi-quinolin-5-yl; 6-bromo-1-
methyl-2-oxo-1,2,3 4-tetrahydro-quinolin-7-yl; isoquinolin-5-yl; 2-methyl-quinolin-5-yl; 5-
ethyl-1-(2-hydroxy-ethyl)-indol-6-yl; 1,6-dimethyi-2-ox0-1,2,3 4-tetrahydro-quinolin-7-yl; 1-
2-hydroxy-ethyl)-2-ox0-1,2,3 4-tetrahydro-quinolin-7-yl; 7-methyl-quinolin-6-yl; 5-methyl-
5H-pyrroio[2,3-bpyrazin-2-yl; 7-bromo-3-0x0-3 4-dihydro-2H-benzo[1 4Joxazin-6-yl; 7-

15  bromo-4-methyl-3-0x0-3 4-dihydro-benzo| 1,4 Joxazin-6-yl; 4,7-dimethyl-3-0x0-3,4-dihydro-
benzo[1,4Joxazin-6-yl; 7-ethyl-4-methyl-3-0x0-3 4-dihydro-benzo[ | ,4joxazin-6-yl; 6-
methyl-quinolin-3-yl; 2-hydroxy-ethyl)-5-methyl-indazol-6-yl; 1-(2-hydroxy-ethyl)-3,5-
dimethyl-indol-6-yi; (6-¢thyl-1-methyl-2-0x0-1,2 3 4-tetrahydro-quinolin-7-yl; indazol-5-yl;
1-(2-hydroxy-cthyl)-6-methyl-2-ox0-1,2,3 4-tetrahydro-quinolin-7-yt, 7-bromo-1-(2-

20 hydroxy-ethyl)-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yt; 5-ethyl-2-methyl-quinolin-6-yl; 7-
methyl-3-0x0-3 ,4-dihydro-benzo[ 1,4 joxazin-6-yl; 7-ethyl-3-0x0-3 4-dihydro-
benzo[1 4 Joxazin-6-y1; 7-bromo-4-(2-hydroxy-ethyl)-3-ox0-3,4-dihydro-benzo[l 4Joxazin-6-
yl; 7-ethyl-4-(2-hydroxy-ethyl)-3-ox0-3 4-dihydro-benzo[ 1,4 Joxazin-6-yl; 5-ethyl-1-methyl-
indazol-6-yl; 1,7-dimethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl; and S-ethyl-1-(2-hydroxy-

25  ethyl)-indazol-6-yl.

Tn certain embodiments of formula I, R' is heteroaryl selected from: indol-4-yl; quinolin-5-yl;
indol-6-yl; 5-bromo-quinolin-6-yl; 7-ethyl-quinolin-6-yl; 5-ethyl-quinolin-6-yl; 5-methyl-

1 H-indol-6-y1; 5-methyl-quinolin-6-yl; 6-bromo-2-0x0-1,2,3 4-tetrahydro-guinolin-7-yl;
quinolin-8-yl; 6-methyl-quinolin-3-yl; 6-bromo-1-methyl-2-ox0-1,2,3 4-tetrahydro-quinolm-

30 7-yl: isoquinolin-3-yl; 2-methyl-quinolin-5-yk; S-ethyl-1-(2-hydroxy-ethyl)-indol-6-yl; 1,6-
dimethyl-2-ox0-1 2,3 4-tetrahydro-guinolin-7-vi; 1-2-hydroxy-ethyl)-2-oxo-1,2,3 4~
tetrahydro-quinolin-7-y1; 7-methyl-quinolin-6-yl; 7-bromo-3-ox0-3,4-dihydro-2H-
benzo[1,4Joxazin-6-yl; 7-bromo-4-methyl-3-ox0-3,4-dihydro-benzo[1,4 joxazin-6-yl; 4,7-



4-(3-Fluoro-phenyb-6-0x05,6-tetraalel carboxylici- 4, acid 1(" 1H- p -Y rii n ddoi nl -e6- -3y-I) - 5.24
amide 3 OHN 0---,, NH CH3 (S)-4-(4-Fluoro-phenyb-6-0x01,4,5,6-tetrahydro-pyridine-3- oxylic acid

(7-methyl-2,a;oc&rﬁ%)fg&amide dihydro-benzo[1,4]dioxin-6-yb- 6.94 4 . .rrnat00/067026

-17-

dimethyl-3-0x0-3 4-dihydro-benzo| 1,4 Joxazin-6-yl; 7-ethyl-4-methyi-3-ox0-3.4-dihydro-
benzo[ 1,4 Joxazin-6-yl; 6-methyl-quinolin-5-y1; 2-hydroxy-ethyl)-5-methyl-indazoi-6-yl; 1-
(2-hydroxy-ethyl}-3,5-dimethyl-indol-6-y1; 6-ethyl-1-methyl-2-oxo0-1,2,3 4-tetrahydro-
quinolin-7-yl; indazol-3-yl; 1-(2-hydroxy-ethyl)-6-methyl-2-oxo-1,2,3 4-tetrahydro-quinolin-

L

7-yl; 7-bromo-1-(2-hydroxy-ethyl)-2-0x0-1,2.3 4-tetrahydro-quinolin-6-yl; 5-ethyt-2-methyl-

quinolin-6-yl; 7-methyl-3-ox0-3 4-dihydro-benzo{l 4 ]Joxazin-6-yl; 7-ethyl-3-oxo-3 4-

dihydro-benzo[l,4Joxazin-6-yt; 7-bromo-4-(2-hydroxy-ethyl)-3-0x0-3 ,4-dihydro-

benzo[1,4Joxazin-6-yi; 7-ethyl-4-(2-hydroxy-ethyl}-3-0x0-3 4-dihvdro-benzo|1 4 Joxazin-6-yl;

5-ethyl-1-methyl-indazol-6-yi; 1,7-dimethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl; and 5-

10 ethyl-1-(2-hydroxy-ethyl}-indazol-6-yl.

In certain embodiments of formula I, R' is heteroaryl selected from: indol-4-yl; quinolin-3-yi;
indol-6-yl; 5-bromo-quinolin-6-y1;, 7-ethyl-quinolin-6-yl; 5-ethyl-quinolin-6-yl; S-methyl-

1 H-indol-6-yl; 5-methyl-quinolin-6-yl; 6-bromo-2-0x0-1,2,3 4-tetrahydro-quinolin-7-yi;
quinolin-§-yl; 6-methyl-quinolin-5-yl; 6-bromo-1-methyl-2-o0xo0-1,2,3 4-tetrahydro-quinolin-

15 7-yl; isoquinolin-5-yL; 2-methyl-quinolin-3-y1; 5-¢thyl-1-(2-hydroxy-¢thyl)-indol-6-yl: 1.6~
dimethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-7-yl; 1-2-hydroxy-ethyl}-2-ox0-1,2.3 4-
tetrahydro-quinolin-7-yl; 7-methyl-quinolin-6-yl; 7-bromo-3-oxo-3,4-dihydro-2H-
benzo]1 4 Joxazin-6-yl; 7-bromo-4-methyl-3-0x0-3,4-dibvdro-benzo[1 4 Joxazin-6-yl; 4,7-
dimethyl-3-0x0-3 4-dihydro-benzo[ 1,4 Joxazin-6-yi; 7-ethyi-4-methyl-3-0x0-3,4-dihydro-

20  benzo{l 4Joxazin-6-y}; 6~-methyl-quinolin-5-yl; 2-hydroxy-ethyl)-5-methyl-indazol-6-yl; 1-
(2-hydroxy-ethyl)-3,5-dimethyl-indol-6-yl; 6-ethyl-1-methyl-2-ox0-1.2,3 4-tetrabydro-
quinolin-7-yl; indazol-5-yt; 1-(2-hydroxy-ethyl}-6-methyl-2-0x0-1.2,3 4-tetrahydro-quinolin-
7-yl; 7-bromo-1-(2-hydroxy-ethyl)-2-ox0-1,2 3 4-tetrahydro-quinolin-6-yl; 5-¢thyl-2-methyl-
quinolin-6-yl; 7-methyl-3-ox0-3 4-dihydro-benzo[ 1,4 joxazin-6-yi; 7-ethy1-3;oxo—3 A-

25 dihydro-benzo[l,4joxazin-6-yl; 7-bromo-4-(2-hydroxy-ethyl)-3-oxo-3 4-dihydro-
benzofl 4Joxazin-6-yl; 7-ethyl-4-(2-hydroxy-ethyl)-3-ox0-3 4-dihydro-benzol 1.4 Joxazin-6-yi;
5-ethyl-1-methyl-indazol-6-yl; 1,7-dimethyl-2-ox0-1,2 3 4-tetrahydro-quinolin-6-yl; 5-ethyl-
1-(2-hydroxy-ethyl)-indazol-6-yl; 3-methyi-cinnolin-5-yi; 2,6-dimethyl-quinolin-5-yl 2-(2-
hydroxy-ethyl)-1-0x0-1,2-dihydro-isoquinolin-5-yi; 2,6-dimethyl-1-ox0-1,2-dihydro-isoquinolin-5-yl;

30 1,6-dimethyl-isoquinolin-5-yl; 1-dimethylcarbamoylmethyl-5-methyl-1H-indazol-6-yL;, 5-methyl-1-

methylcarbamoylmethyl-1 H-indazol-6-y1 and 2-methyl-1-oxo-1,2-dihydro-isoquinolin-5-yl.



HN 10 H Br  (S)-4-(3-Fluoro-phenyb-6-ox01,4,5 ,6-tetrahydro-pyridine-3- carboxylic acid
(5-bromoquinolin-6-ylyamide 6.9533 33333 N /0O HN O-

(S)-4-(4-Flugrg ﬂ;h{%‘)é@ﬁ -0x01,4,5,6-tetmhydro-pyridine-3- carboxylic agighgepglinsbroytamide 5.345
-27-6.-0HNaN

- 18-

Tn certain embodiments of formula I, R’ is indolyl optionally substituted once or twice with a

group or groups independently selected from: oxo; halo, Cisalkyl; halo-Cigalkyl; hydroxy-

Cgalkyl; or Cygalkoxy-Cigalkyl.

In certain embodiments of formula I, R' is indazolyl optionally substituted once or twice with
5  a group or groups independently selected from: oxo; halo, Cygalkyl; halo-C; ealkyl; bvdroxy-

Cgalkyl; or Cyeatkoxy-Cigalkyl.

In certain embodiments of formula I, R is: quinolinyl; isoquinolinyl; dihydroquinolinyl; or

tetrahydroquinolinyl; each optionally substituted one, two or three times with a group or

groups independently selected from: oxo; halo, Cyealkyl, halo-Cy.galkyl; hydroxy-Cisalkyl;

10 or Crealkoxy-Cealkyl.

Tn certain embodiments of formula I, R' is: benzo[1,4]oxazinyl, dihydrobenzo{l,4]xazinyl; or
tetrahydrobenzo[1,4}xazinyl; each optionally substituted one, two or three times with a group
or groups independently selected from: oxo; halo, Csalkyl; halo-Cyalkyl; hydroxy-C;.
salkyl; or Cygalkoxy-Crsalkyl.

15 In certain embodiments of formula I, R' is optionally substituted heteroaryl selected from:
pyridiny}; indazolyl; indolyl; quinolinyt; quinoxalinylthiophenyl; benzimidazolyl;
benzofuranyl; dihydroindolyl; tetrahydroguinolinyt; pyrazolyl; 2,3-dihydrobenzimidazolyl;
benzothiazolyl; 2-0x0-1,2,3 4-tetrahydroguinolinyl; 2-ox0-2,3-dihydro-indolyl; 4-0x0-3,4-
dikydro-quinazolinyl; 3,4-dihydrobenzo[1,4Joxazinyl; 2,3-dihydrobenzofuranyl; each of

20 which may be optionally substituted once or twice with a substituent or substifuents
independently selected from: fluoro; chioro; bromo; methyl; methoxy; ethoxy;
trifiuoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl,
hydroxyethyl; or cyclopropyimethoxy. '

In certain embodiments of formula I, R’ is optionally substituted heteroaryl selected from:

25 pyridinyl; indazolyl; indolyl; quinolinyl; quinoxalinyl, thiophenyl; benzimidazolyl,
benzofuranyi; dihydroindolyl; tetrahydroquinolinyl; pyrazolyl; 2-0x0-2,3-dihydro-
benzimidazolyl; 2,3-dihydrobenzimidazolyl, benzothiazolyl; 2-0x0-1,2,3.4-
tetrahydi‘oquinoiinyl; 2-0%0-3,4-dihydro-indolyl; 4-0x0-3,4-dihydro-quinazolinyl; 3,4-
dihydroguinolinyl; 3,4-dihydrobenzo[1,4}oxazinyl; 2,3-dihydrobenzofuranyt; each of which

30 may be optionally substituted once ot twice with a substituent or substituents independently
selected from: fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;

difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; or hydroxyethyl.



Br F (S)-4-(4-Fluoro-pheny0-6-o0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(5-bromoquinolin-6-y1)-amide 7.135 7 N O HN --.., H CH3

(S)-4-(4-Flugrg-phemski6-oxo1,4,5,6-tetrahydro-pyridine-3- carboxylic agigh{/fetylseminolin-
6-y1)-amide 6.6733 333338, 0 HN\ N H CH3

(S)-4-(4-F1uoro-pheny1)-6-oxol,4,5,6-tetrahydro-py5igiinc-3- carboxylic acid
(5-etbyl-quinolin6-y1)-amide 7.69 9 i
In certain embodiments of formula I, R is is heteroaryl selected from: pyridinyl; indazolyl;

indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;
tetrahydroquinolinyt; pyrazoiyi; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-oxe-1,2,3 .4~
tetrahydroquinolinyl; 2-0x0-2,3-dihydro-indolyi; 4-oxo-3,4-dihydro-quinazolinyl; 3,4-
5 dihydrobenzo[l 4Joxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with halo, Cjsalkyl. hydroxy-Ci.ealkyl or Cigalkoxy.
In certain embodiments of formula I, R! is heteroaryl selected from: pyridinyl; indazolyl;
indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;
tefrahydroquinolinyl; pyrazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyl; 2-ox0-1,2 3 4~
10 tetrahydroquinolinyl; 2-ox0-2,3-dihydro-indolyl; 4-ox0-3,4-dihydro-quinazolinyl; 3,4~
dihydrobenzo(l 4 Joxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with halo or Cigalkyl.
In certain embodiments of formula I, R' is heteroaryl selected from: pyridin-2-yl; pyridin-4-
yl; indazol-6-yl; indazol-5-yl; 3 4-dihydroquinolin-1-yt; indolyl-6-yl; indelyl-5-yl; quinolin-
15 6-yl; quinolin-7-v1; quinolin-5-yl; quinclin-6-yl: quinoxalin-6-yl; thiophen-3-vl;
benzimidazol-5-yl; benzofuran-5-yl; 2-0x0-2,3-dihydro-benzimidazol-5-yl; dihydroindolyl;
tetrahydroquinolinyl; pyrazol-3-yi; 2,3-dihydrobenzimidazolyl, benzothiazol-5-yi;
benzothiazol-6-yl; 2-ox0-1,2 3 4-tetrahydroquinolin-7-yl; 2-0xo-3 4-dihydro-indol-6-yl; 4-
ox0-3 4-dihydro-quinazolin-6-y!; 3,4-dihydrobenzo[1 4joxazin-7-yl; 2,3-dihydrobenzofuran-
20 4-yl; each of which may be optionally substituted once or twice with hale or Cr.ealkyl.
In certain embodiments of formula I, R' is heteroaryl selected from: pyridin-2-yl; pyridin-4-
yl; indazol-6-yl; indazol-5-yl; 3 ,4-dihydroquinoiin-1-yl; indolyl-6-yt; indolyl-5-yl; quinolin-
6-yl; quinolin-7-yl; quinolin-5-yl; quinolin-6-yl; quinoxalin-6-yl; thiophen-3-yl;
benzimidazol-5-yi; benzofuran-5-yl; 2-0x0-2 3-dihydro-benzimidazol-5-yl; dihydromdolyl;
25 tetrahydroquinotinyt; pyrazol-3-yL; 2,3-dihydrobenzimidazoiyl; benzothiazoi-5-yl;
benzothiazol-6-yl; 2-0x0-1,2,3 4-tetrahydroquinolin-7-yl; 2-0x0-3 4-dihydro-indol-6-yl; 4-
ox0-3,4-dihydro-guinazolin-6-yl; 3 4-dihydrobenzo[1,4Joxazin-7-yl; 2,3-dihydrobenzofuran-
4-yl; each of which may be optionally substituted once or twice with halo or C, salkyl.
Tn certain embodiments of fornmla I, R” is heteroaryl selected from: 3-bromo-6-methoxy-
30 pyridin-2-yl; 5-bromo-3-methyl-1-{toluene-4-sulfonyl)-indazol-6-yt, 5-bromo-3-methyl-
indazol-6-yl; 5-bromo-3-methyl-indazol-6-yt; I-methyl-indol-6-yl; 7-methyl-quinolin-6-yl;
2-bromo-thiophen-3-yi; indol-6-y1; 2-methyl-benzofuran-3-yl; 1-methyl-1/-indol-6-yl; 6-
methyl-quinolin-7-y1;, 5-bromo-quinolin-6-yt; 7-methyl-quinoxalin-6-yl; 2,5-dimethyl-



CH3H Noell\-----, OH N F (S)-4-(4-Fluoro-phenyl)-6-oxel,4,5,6-tetrahydro-pyridine-3- carboxylic
acid [1-(2-hydroxy- ethyl)-5-methy1-1H-indo1-6-yl] amide 7.71 10 CH3 HN H
(S)-4-(3-FIu&;g-g%%}ﬁ-oxol,4,5,6-tetrahydro-pyridine-3- carboxylic agigyepr009/067626
(5-methylquinolin-6-y1)-amide 6.645 11 Br H 40 N NH

-20-
pyrazol-3-yl; 2-methyl-benzothiazoi-5-yl; 6-bromo-2-oxo-2,3-dihydro-benzoimidazol-5-yl;
1-methyl-1H-indol-5-yl; benzothiazol-6-yl; 5-methyl-quinolin-6-y1; 6-bromo-1-methyl-2-
oxo-1,2.3 4-tetrahydro-quinolin-7-yL; 2-0x0-2 ,3-dihydro-1H-indol-6-yl; 1-ox0-1,2,3,4-
tetrahydro-isoquinolin-7-yl; 1,5-dimethyl-indol-6-yl; 4,6-dimethyl-3 A-dihydro-

5 benzo[l 4loxazin-7-y}; 1,3~-dimethyl-indazol-6-yl; 2,3-dimethyl-indazol-6-yi; 2-methyi-
indazol-6-yl; 2-methyl-indazol-5-yl; 5-ethyl-quinolin-6-yl; 7-bromo-2 3-dimethyl-indazol-6-
yl; 2,3-dihydro-benzofuran-4-yl; 7-ethyl-quinolin-6-yl; quinolin-5-yl; 1-(2-hydroxy-ethyl)-5-
methyl-1H-indol-6-yl; 1-methyl-indazol-6-yl; 7-bromo-1-methyl-indazoi-6-yl, and 7-bromo-
2-methyl-indazol-6-yl.

10 In certain embodiments of formula I, R' is indazolyl optionally substituted once or twice with
halo or Csalkyl
In certain embodiments of formula I, R? is quinolinyl optionalty substituted once or twice
with halo or Cygalkyl.
In certain embodiments of formuta I, R” is optionally substituted heteroaryl which may

15  comprise: pyridinyl; indazolyl; indolyl; quinolinyl; or benzofiuranyl; each of which may be
optionally substituted one, two or three times with a substituent or substituents independently
selected from: fluoro; chloro; bromo; methyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; bydroxymethyl; hydroxyethyl; or
cyclopropylmethoxy.

20 In certain embodiments of formula I, R' is indol-4-y1; quinolin-5-yl.
In certain embodiments of formula I, R is indol-6-yl.
In certain embodiments of formula I, R! is 5-brome-quinolin-6-yl.,
In certain embodiments of formula I, R' is 7-ethyl-quinolin-6-yl.
In certain embodiments of formula I R' is 5-ethyl-quinolin-6-yi.

25 In certain embodiments of formula I, R is S-methyl-1H-indol-6-yl. In certain embodiments
of formula I, R' is 5-methyl-quinolin-6-yl.
In certain embodiments of formula I, R! is 6-brome-2-0x0-1.2,3 4-tetrahydro-quinolin-7-yl.
Tn certain embodiments of formula 1, R' is quinolin-8-yl.
Tn certain embodiments of formula I, R' is 6-methyl-quinolin-5-y1,

30 In certain embodiments of formula I, R' is 6-bromo-1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-7-yl.
In certain embodiments of formula L, R' is isoquinolin-3-yl.

In certain embodiments of formula I, R is 2-methyl-quinolin-5-yl.



(S)-4.43-Fluoro-pheny1)-6-o0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (6-bromo-2-oxo-
1,2,3,4-tetrahydro-quinolin-7-y1)- amide 5.415 - 28 - 1200 N F (S)-4-(3-Fluoro-pheny1)-6-0x01,4,5
,6 -tetrahydro-Byrid(i]nc;?-:%g- carboxylic acid (6-methylquinolin-5-y1)-amide 71’6%%: %%09'5'/0'2‘7929_" HF
(_S)-4-(4-FIuc}?]o-ﬁﬂleﬁ%/ﬁ-é-oxol,4,5,6-tetrahydro-pyridine-3- carboxylic acl
(6-bromo-1methyl-2-oxo-1,2,3,4-tetrahydro- quinoli9i7-y1)-amide 6.94N It
In certain embodiments of formula I, R' is 5-ethyl-1-(2-hydroxy-ethyl)-indoi-6-y1.
Tn certain embodiments of formula I, R! is 1,6-dimethyi-2-cxo-1,2,3 4-tetrahydro-guinolin-7-
yl. 4
In certain embodiments of formula I, R' is 1-2-hydroxy-ethyl)-2-0x0-1,2,3 4-tetrahydro-
5 quinolin-7-yl
In certain embodiments of formula I, R' is 7-methyl-quinolin-6-y1.
In certain embodiments of formula I, R' is 7-bromo-3-0x0-3 4-dihydro-2H-benzo[1 4 joxazin-
6-y1.
In certain embodiments of formula I, R' is 7-bromo-4-methy!-3-o0x0-3 4-dihydro-
10 benzofl 4Joxazin-6-yl.
In certain embodiments of formuta I, R' is 4,7-dimethyl-3-0x0-3 4-dihydro-
benzo[1,4joxazin-6-v1.
In certain embodiments of formula I, R? is 7-ethyl-4-methyl-3-0x0-3,4-dihydro-
benzo[i 4 joxazin-6-yL
15 In certain embodiments of formula I, R' is 6-methyl-quinolin-5-yl.
Tn certain embodiments of formula I, R' is 2-hydroxy-ethyl)-3-methyl-indazol-6-yl.
In certain embodiments of formula I, R' is 1-(2-hydroxy-ethyl}-3,5-dimethyi-indol-6-y1.
In certain embodiments of formula I, R’ is 6-ethyl-1-methyl-2-0x0-1,2,3 ,4-tetrahydro-
quinolin-7-yl.
20 In certain embodiments of formula I R} is indazol-5 -yl
In certain embodiments of formula I, R' is 1-(2-hydroxy-ethyl)}-6-methyl-2-0x0-1,2,3 4-
tetrahydro-quinolm-7-yl.
In certain embodiments of formula I, R! is 7-bromo-1-(2-hydroxy-ethyl)-2-0x0-1,2 3 4-
tetrahydro-quinolin-6-yi.
25  In certain embodiments of formula I, R’ is 5-ethyl-2-methyl-quinolin-6-yl.
In certain embodiments of formula I, R! is 7-methyl-3-0x0-3 A-dihydro-benzofl 4 Joxazm-6-
yl.
In certain embodiments of formuta I, R' is 7-ethyl-3-0x%0-3 4-dihydro-benzo{1 4Joxazin-6-yl.
In certain embodiments of formula LR'is 7-bromo-4-(2-hydroxy-ethyl}-3-oxo0-3 4-dihydro-
30  benze[l 4Joxazin-6-vl.
In certain embodiments of formula I, R’ is 7-ethyl-4-(2-hydroxy-ethyl)-3-0x0-3 4-dihydro-
benzo[1 4)oxazin-6-yl,

In certain embodiments of formula I, R'is 5-ethyl-1-methyl-indazol-6-yl.



H F (S)-4-(4-Fluoro-pheny1)-6-0xo1,4,5,6-tetrahydro-pyridine-3- carboxylic acid isoquinolin-5-
ylamide 6.425 15 N., 40 N HI H F (S)-4-(4-Fluoro-phenyl)-6-o0x01,4,5,6-tetrahydro-pyridinc-3-
carboxylic aniV% 2-1rr}87th lguinolin-5-y1)-amide 7.46 16 CH3HNOH H Il\)l O
(S)-4-(4-Fluoro-p enyi -é-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acuf ré?eﬁy?-%(?—’
hydroxy-ethyl)-1H-indol-6-y1]- amide 7.575 ”

In certain embodiments of formula I, R is 1,7-dimethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-
yl.
In certain embodiments of formmia I, R' is 5-ethyl-1-(2-hydroxy-ethyl)-indazol-6-yl.
In certain embodiments of formula I, R' is 3-methyl-cinnolin-5-y1;.
5 In certain embodiments of formula I, R is 2.6-dimethyl-quinolin-3-y1.
In certain embodiments of formula I, R' is 2-(2-hydroxy-ethyl)-1-0x0-1,2-dihydro-isoquinalin-3-
yl.
Tn certain embodiments of formula I, R is 2,6-dimethyl-1-ox0-1 2-dihydro-isoquinolin-5-yL.
In certain embodiments of formula I, R' is 1,6-dimethyl-isoquinolin-5-y1.

10 In certain embodiments of formula I, R is 1-dimethylcarbamoylmethyl-5-methyl-1 H-indazol-6-yl.
In certain embodiments of formula I, R! is 5-metbyl-1-methylcarbamoylmethyl-1 H-indazol-6-yl.
In certain embodiments of formula I, R' is 2-methyl-1-oxo-1,2-dihydro-isoguinolin-3-yL.

In certain embodiments of formula I, R? is optionally substituted aryl.
In certain embodiments of formula I, R is optionally substituted phenyl.

15 In certain embodiments of formula I, R? is phenyl optionally substituted one, two, three or
four times with a substituent or substituents cach independently selected from: halo; Ci.
calkvl; C) galkoxy; halo-Ci.galkyl; halo-Cy galkoxy; Ci.galkylsulfonyl; C,_salkyisulfanyl; Ci.
salkvisuifinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
salkyl; nitrile; hydroxy; Ci.satkylcarbonyt; aminocarbonyl; Cisalkoxycarbonyt; C;.

20 alkoxycarbonyl-Cyealkoxy; hydroxycarbonyl; hydroxycarbonyi-Cigalkoxy; Cy.
calkylaminocarbonyl-Cyealkoxy; Cisalkoxy-Cigalkoxy; hydroxy-C; galtkoxy; C;.
salkylamino-Cisalkoxy; Ciealkylsulfony-C ¢lalkoxy; hydroxy-Ciealkyl; Ciseycloalkyl-C..
satkoxy; amino; amino-C;.qalkyl; Cigaltkenyl; Cisalkynyl; morpholinyl; morpholinyl-C;.
salicyl; piperazinyl; piperidinyloxy; aminocarbonyl-C, salkoxy; C.salkoxyamino-C.ealkyl;

25  hydroxy-Cygalicylamino-Cyeallayl; Cisalkoxycarbonylamino-Cigalkyl; Cy.
salkylcarbonylamino-Cealkyl; Cisalkylaminocarbonyl; CiealkoxycarbonylCiealkyl; Ci.
salkylaminocarbonyl-C i salkyl; Cisalkylamino-C, galkyl; hydroxycarbonyl-C.eatkyl; or
Rnitro; or two adjacent substituents may form a Cy.,alkylenedioxy or halo-Cy.qalkylenedioxy.
In certain embodiments of formula 1, R? is phenyl optionally substituted once or twicewith a

30 substituent or substituents each independently selected frora: finoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; triflucromethyl; diffuoromethoxy; methanesulfonyl;
methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl;

methoxycarbonyl; methoxycarbonyimethoxy; carboxy; hydroxycarbonylmethoxy;



-29-17 CH3 H"N..N F (S)-4-(4-Fluoro-pheny1)-6-0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(5-methylquinolin-6-yl)-amide 6.805 18 CHN 10HN,OH30HF

(S)-4-(4-Flu%%-9é}§ ¥£)5-967-.ox0-1,4,5,6-tetrahydro-pyridine-3- carboxylic a‘iiex(/]m@zﬁ%%%é’&'z'

0xo0-1,2,3,4-tetra

10

15

20

25

30

ro-quinolin-7-yl)-amide 7.16 1 '19 Br IS . --10H

-23 -
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy, methylaminoethoxy;,
methanesulfonylpropyloxy; hydroxymethyt; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; or two adjacent substituents may form methylenedioxy, ethylenedioxy or
difluoromethylenedioxy.
In certain embodiments of formula I, R* is phenyl optionally substituted onece or twice with
a substituent or substituents each independently selected from: halo; Cyealkyl; Cigalkoxy;
halo-Cy ealkyl; halo-C, salkoxy, C,.ealkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy;
alkylsuifohylalkoxy; hydroxyalkyl; or Csscycloalkyl-Cisalkoxy.
In certain embodiments of formula I, R” is phenyl optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethy!; difluoromethoxy; methanesulfonyl; nitrile;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
Tn certain embodiments of formula 1, R? is phenyl optionally substituted once or twice with a
substituent or substituents cach independently selected from: fluoro; chloro; bromo; methyl;
ethyl; methoxy, ethoxy; trifluoromethyl; diffucromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, R? is phenyl substituted once or twice with a substituent
or substituents each independently selected from: halo; methyl; methoxy; triffucromethyl;
difluoromethoxy; nitrile; or methanesulfonyl.
In certain embodiments of formula I, R ig phenyl substituted once or twice with a substituent
or substituents each independently sclected from: fluoro; chloro; methyl; methoxy; or nitrile.
In certain embodiments of formula I, R” is pheny! substituted once or twice with fluoro.
In certain cmbodiments of formula I, R” is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3 4-diflucro-phenyl; 3,5-difluoro-phenyl; 3-methyl-phenyl;
4-methyl-phenyl; or 3-cyano-phenyl.
In certain embodiments of formula I, R* is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; or 3,5-difluoro-phenyl.
Tn certain embodiments of formula I, R? is 4-fluoro-phenyl.
In certain embodiments of formuia 1, R%is 3-fluoro-phenyl.
In certain embodiments of formula I, R? is 3,4-difluoro-phenyl.
In certain embodiments of formula I, R® is hydrogen.
In certain embodiments of formula I, R” is C;.galkyl.

In certain embodiments of formula [, R" is methyl



H (S)-4-(4-Fluoro- hen 1 -6-oxo- py ) 1,4,5,6-tetrahydro-pyridine-3- carboxylic acid [6-bromo-1-(2-
hydroxy- ethyl) 2 oxo 1,2,3,4- tetrahydro-quinolin-7-yThamide 5.535 20 CH N
(S)-4-(3- FIu J).Q p-ox01,4,5,6- -tetrahydro-pyridine-3- carboxylic agig epraee/067026
(7- methquumolln- -y1 ainidc 11 6.825210 .,.,.i.i,NHO Bri
(S)-443-Fluoro-pheny1)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (7-bromo-3-oxo-
3,4-dihydro-2H- benzo[1,4]oxazin-6-y1)-amide 5.925" - 30 - 22 Br H

In certain embodiments of formula I, R® is hydroxy-Cisatkyl.

In certain embodiments of formula I, R* is C;_ealkoxy-Cisalkyl.
In certain embodiments, the compounds of formula I may be more specifically of formula II:

{
N.__.0

R?/

5 wherein:
pis from O to 3;
each R® independently is: halo; C;ealkyl; Cyealkoxy; halo-Cysalkyl; halo-Cy salkoxy;
Cisalkylsulfonyl; or nitrile; and
R' and R® are as defined herein.
10 In certain embodiments of formula I1, the subject compounds may be more specifically of

formula Ta or formula Iib;

wherein p, R, R® and R* are as defined herein,
In certain embodiments the subject compounds are of formula Ila,
15 In certain embodiments the subject compounds are of formula iIb.
In certain embodiments of any of formulas I, lla and Ilb, pis 0, 1 or 2.
In certain embodiments of any of formuias 1T, la and ITb, pis | or 2.
In certain embodiments of any of formulas I, lla and IIb, pis 1.
In certain embodiments of any of formulas 11, Ifa and Ifb, each R® independently is: halo; C.

20 galkyl; or Cyealkoxy.



110 N LyN,CH3 0 (S)-4-(3-Fluoro-pheny1)-6-oxel,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(7-bromo-4- methy1-3-ox0-3,4-dihydro-2Hbenzo[1,4]oxazin-6-y1)-amide 6.90523 111 HH 0 O N Li-N,

CH30 o (%% 4 ﬁﬁﬁj% -pheny1)-6-o0x01,4,5 ,6-tetrahydro-pyridine-3- GarpXYligRcH ¢
(4,7-dimethy1-3- ox 0-3,4-dihydro-21/- benzo[1,4]oxazin-6-y1)-amide ? 6.73 24 H3 H 11101 N CH3

_ -25-
In certain embodiments of any of fornmlas 1, Iia and Ib, cach R® independently is fluoro or
methyl.
In certain embodiments of any of formulas I1, Ta and TIb, R%is halo.
Tn certain embodiments of any of formulas II, Ila and Itb, R is fluoro,
5 In certain embodiments of any of formulas II, la and Hb p is 1 and R® is halo.
In certain embodiments of .any of formulas II, 1Ta and IIb p is 1 and R® is 3-halo or 4-halo.
In certain embodiments of any of formulas IT, Tla and T1b p is 1 and R® is fluoro.
Int certain embodiments of any of formulas II, Jlaand b pis 1 and R is 3-fluoro or 4-fluore.
Tn certain embodiments of any of formulas 11, Tia and Ib p is 1 and R® is 4-fluoro.
10 In certain embodiments of any of fornmula 11, 11a and 1Ib, R* is hydrogen.
Where any of R, R% R R* R°, R®and Ris alkyl or contains an alkyl moiety, such alkyl is
preferably lower alkyl, i.e. C-Csalkyl, and in many embodiments is C;-Csalkyl.
The invention also provides methods for treating a discase or condition mediated by or
otherwise associated with a P2X; receptor, the method comprising administering to & subject
15  inneed thereof an effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes
condition, the method comprising administering to a subject in need thereof an effective
amount of a compound of the invention together with an effective amount of a P2X3 inhibitor.
The disease may be an inflammatory disease such as arthritis, and more particularly
20 rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable
bowel disease, and Crobn's disease,
The discase may be a pain condition, such as inflammatory pain; surgical pain; visceral pain;
dental pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches;
25 nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable
bowel syndrome.
The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Iritable Bowel
30  Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders,
renal colic, diarrhea-dominant IBS, pain associated with Gl distension.

The disease may be diabetes.



HN (S)-4-(3-Fluoro-phenyl)-6-ox01,4,5 ,6-tetrahydro-pyridine-3 - carboxylic acid (4,7-dimethy1-3-
0x0-3,4-dihydro-2Hbenzo[1,4]oxazin-6-y1)-amide 7.015, 250 L.N., CH3,ii, 00
(S)-4-(4-Flugrg-phemsk)b-oxo1,4,5,6-tetrahydro-pyridine-3- carboxylic agig{f¥hér026
methy1-3-0x0-3,4-dihydro-2Hbenzo[1,4]oxazin-6-yl)-amide 6.88 26 it N H3 H
(S)-4-(3-Fluoro-pheny1)-6-oxo01,4,5 ,6-tetrahydro-p¥gi7gine-3- carboxylic acid (7-ethyl-4- methyl-3
-0x0-3,4-dihydro-21/- benzo[1,4]oxazin-6-y1)-amidé7.125 -31- 27

Representative compounds in accordance with the methods of the invention are shown in

Table 1.
TABLE 1
# Structure Name pKi
O
HN 4-(3-Flucro-phenyl)-6-0xo-

1 . 1.4,5,6-tetrabrydro-pyridine-3- 586
carboxylc acid (1 A-indol-4-yl)- )
amide

N 0
HN . 5
F
O
HN

4-(3-Fluoro-phenyl)-6-0xo-

5 . ' 14,5 6-tetrahydro-pyridine-3- 504
74 carboxylic acid {1 H-indol-6-yl)- '
N amide
b N O

{S)-4-(4-Fluoro-phenyl)-6-oxo-
1.4,3 6-tetrahydro-pyridine-3-
carboxylic acid {7-methyl-2,3- 6.94
dihydro-benzo[1,41dioxin-6-y1)-
amide

{8)-4-(3-Fluoro-phenyl)-6-oxo-
14,5 f-tetrahydro-pyridine-3- 6.9533
carboxyhc acid (5-bromo- 33333
quinolin-&-yl}-amide

(S)-4-{4-Fluoro-phenyh-6-ox0-
14,3 6-tetrahydro-pyridine-3-
carboxylic acid guinolin-5-
ylamide

5.345




IHNO (S)-4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(6-methylquinolin-5-yl)-amide 7.64 28 OCH3HN HF

227 -

(S)-4-(4-Fl -ph -6-0x01,4,5,6-tetrahydro-pyridinc-3- carboxylic agigdJ{i-{3x -
ethyl)-5-mgﬂ§ﬁ§% %;7 P b2abyE Y

azol-6-y1]- amide 7.645 11129 H3C *

(8)-4-(4-Fluoro-pheay)-6-ox0-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-bromo-
quinolin-6-yl)-amide

7.135

{S)-4-(4-Fluoro-phenyl)-6-ox0-
14,5 6-tetrahydro-pyridine-3-
carboxylic acid {7-cthyl-qumohin-
6-yl)-amide

6.6733
33333

(8)-4-(4-Fluoro-phenyl)-6-oxo-
14,5 6-tetrahydro-pyriding-3-
carboxylic acid (5-ethyl-qumolin-
6-yl}-amide

7.69

(S)-4-(4-Floro-phenyl)-6-oxc-
1,4,5 6-tetrahydro-pyriding-3-
carboxylic acid [1-(2-hydroxy-
ethyl)-5-methyl-1H-indok-6-yi]-
amide

771

10

{8)-4-(3-Fluoro-phenyl}-6-oxo-
14,5 6-tetrahydro-pyridine-3-
carboxylic acid (5-methyl-
quinolin-6-yl)-amide

6.645

11

NH

ZT

(5)-4-(3-Fluoro-phenyl)-6-oxo-
1,4,5 6-tetrahydro-pyridine-3-
carboxylic acid (6-bromo-2-0x0-
1.2,3 A-tetrahydro-quinolin-7-y1}-
amide

5415




CH3HNOH H (S)-4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridinc-3- carboxylic acid
[1-(2-hydroxy- ethyl)-2,5-dimethy1-111-indo1-6- y11-amide 6.285 30 CH\----sNOHo H

(S)-4-(4-Flugra- -6-0x01,4,5,6-tetrahydro-pyridinc-3- carboxylic agigd [1-(2:hydroxy-
ethy|)'3,5-di?}l{}€e))t {/]lg -glsr)?(‘ipol-G- yThamide 16.89 1, 131 | ekl

_28 -

H
H, AN
ﬁ I {§)4-(3-Fluoro-phenyl}-6-oxo-
14,5, 6-tetrahydro-pyridine-3-
12 g carboxylic acid (6-methyl- 7695
' qumolin-5S-y}-amide
N
F_'
N._0
Br
H (S)~4-(4»«F]uoro—phenyl}-é-oxo-
1,4,5.6-tetrahydro-pyridine-3-
13 o) carboxylic acid (6-bromo-1- 6.9
methyl-2-0x%0-1,2,3 4-tetrahydro-
No quinolin-7-yi)-amide
CH,
O F
H
N7 N
H
Y N (8)-4-(4-Fluoro-phenyh-6-oxo-
1,4,5.6-tetrahydro-pyridine-3-
14 C carboxylic acid isoquinolin-53- 6.425
ylamide

{S)-4-(4-Fluoro-phenyl)-6-0x0-
1,4,5 6-tetrahydro-pyridine-3- !

15 carboxylic acid (2-methyl- 746
qumolin-5-y1}-amide
(8)-4-(4-Fluoro-phenyD-6-oxo-
1,4,5 p-tetrahydro-pyridine-3-
i6 carboxylic acid [5-ethyl-1-(2- 7.575

hydroxy-cthyl)-1 H-indol-6-y1}-
amide




40 CH3 H N CH3 0 H (S)-4-(4-Fluoro-phenyl)-6-oxol,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(6-ethyl-1- methy1-2-ox0-1,2,3,4-tetrahydroquinolin-7-y1)-amide 6.805 -32-32.NH H3CHIN 41)F

4-(4-Fluoroiﬁgz@w;}éﬁgethyl-& ox0-1,4,5,6-tetrahydro-pyridine3-carbqyylig.aaich fHgipdazol-5-

yThamide 5. HN 110

-29.

ZIT
Q

CH,

/
P

(8)-4-(4-Flooro-phenyl)-6-oxo-

17 1,4,5,6-tetrahydro-pyridine-3-
N/ O carboxylic acid (5-methyi-

quinolin-6-yl)-amide

6.805

{S)-4-(4-Fluoro-phenyi}-6-oxo-
1,4.5 6-tetrahydro-pyridine-3-
carboxylic acid (1 ,6-dimethyl-2- | 7.16
ox0-1,2,3 d-tetrahydro-qumolin-
Teyl}-amide

18

(S)-4-(4-Fluoro-phenyl)-6-0xo-
1.4,5 6-tetrahydro-pyridine-3-
carboxyhe acid [6-bromo-1-(2- 5.535
hydroxy-ethyl)-2-ox0-1,2,3 4-
tetrahydro-quinalin-7-yll-amide

19

(8)-4-(3-Fluoro-phenyh)-6-0xo-
1.4.5 6-tetrahydro-pyridine-3-
carboxylic acid {7-methyl-
quinolin-6-yi}-amide

6.825

{8)-4-(3-Fluoro-phenyl)-6-oxo-
14,5 6-tetrahydro-pyridine-3-
carboxylic acid (7-bromo-3-oxo- | 5.925
3 4-dihydro-2H-
benzo[1,4]oxazin-6-yl-amide

I 21




*--..OH (S)-4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid [1-(2-hydroxy-
ethyl)-6-methyl-2-ox 0-1,2,3,4- tetrahydro-quino lin -7 -y1]-amide 6.285 34 OH Br so o

(S)-4-(4- Fluor %Q -ox01,4,5,6-tetrahydro-pyricline-3- carboxylic a %;‘F% Q=45 g2
hydroxy- ethy\/Y) gg{@ % 4- tetrahydro-quinolin-6-yl] -amide 6.785 35 ¥ Dbl
(S)-4-(4-Fluoro-pheny1)-6-o0x01,4,5,6-tetrahydro- pyrldlne -3- carboxylic acid (5-ethy1-2-
inethyl-quinolin-6-y1)-arnide 7.18 36

H
Br N O
n ] (S)-4-(3-Fluoro-phenyl)-6-oxo-
1,4,5 6-tetrahydro-pyridine-3-
22 O carboxylic acid (7-bromo-4- 6.905
0 methyl-3-0x0-3,4-dihydro-2 H-
N benzo[ 1 ,4]oxazin-6-yl)-amide
CH, F
O
H
CH N 0
3
H i (S)-4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrabiydro-pyridine-3-
23 0 carboxyhc acid (4,7-dimethyl-3- | 6.73
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Svnthesis

Compounds of the present invention can be made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in prepating these compounds generally are either
available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
YVolumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these syathetic reaction schemes can be made and will be snggested to one
skilled in the art having referred to the disclosure contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be isolated
and purified if desired using conventional techniques, including but not limited to, filtration,
distillation, crystallization, chromatography, and the likc. Such materials can be
characterized using conventional means, including physical constants and spectral data.
Unless specified to the contrary, the reactions described herein preferably are conducted

under an inert atmosphere at atmospheric pressure at a reaction temperature range of from



-34- 42N N, CH3 HN*CH3 ii F 0 (S)-4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-ethyl-1- merhyl-1H-indazol-6-y1)-amide 7.74 431 INIm OO -CH, I CH, I F

(S)-4-(4-Flu%@-g@g&g){%—@-‘oxo- 1,4,5,6-tetrahydro-pyridine-3- carboxylic agjd (1. 7-dimethy1-2-

0x0-1,2,3,4-tetrahydro-quinolin6-yl)-amide |
-38-
about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and most
preferably and conveniently at about room (or ambient} temperature, e.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare specific compounds of
formula I, wherein X is halo and may be the same or different upon ¢ach occurence, Y is a

5 leaving group, and p, R’ and RS are as defined herein.

MagX
N\ X Step 1
8 H
HOTK(J + R,
a
5 = b
H
R1/N
Q
(R,
it
SCHEME A

In step 1 of Scheme A, a Grignard reaction is carried out wherein nicotmic acid compound &
is reacted with phenyl magnesium halide compound b to afford a phenyl dihydropyridone

10 carboxylic acid compound ¢. In many embodiments, for example, conmmercially available 6-
chloro-nicotinic acid may be used for compound a. Numerous phenyl magnesium bromide
compounds are readily prepared by well known techniques and may be used for compound b,
In step 2, dihydropyridone compound ¢ is optionally modified to introduce a leaving group Y
to the acyl moiety of compound d. Carboxylic acid derivative compound d may comprise,

15 for example, a carboxylic acid halide, a carboxylate ester or a carboxylic acid anhydride,
depending upon the nature of leaving group Y. In many embodiments Y is halo such as
chloro, such that compound d may be prepared by treatment of carboxylic acid compound ¢
with oxaly! chloride, thionyl chloride, or like halogenating agent.

In step 3, an amide coupling reaction is carried out wherein a heteroaryl amine compound g is

20 reacted with compound d, to afford dihydropyridoneamide compound 11, which is a
compound of formula I in accordance with the invention. Heteroaryl amine compound g may
comprise, for example, an amino-quinoline, an amino-indole, an amino-indazole, an amino-

benzoxazine, or the like. Numerous heteroaryt amine compounds ¢ are commercially
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available or are readily prepared using synthetic procedures well known in the art, Such
heteroaryl amine compounds may in many embodiments be made by reduction of the
corresponding aryl nitro compounds, as illustrated in the experimental examples below.
Many variations on the procedure of Scheme A are possible and will suggest themselves to
those skifled in the art. For example, in certain embodiments step 2 may be omitted, and
other amide coupling reaction procedures using EDCI, HU, BOP, PyBOP or the like, may be
used in step 3. Specific details for producing compounds of the invention are described in the
Examples section below.

The compounds of the invention are usable for the treatment of a wide range of inflammatory
diseases and conditions such as arthritis, including but not limited to, theumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic lupus erythematosus and
juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatment of pulmonary disorders or lung mflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and
chronic pulmonary inflammatory disease.

The compounds of the invention are also expected to find utility as analgesics in the
treatment of diseases and conditions associated with pain from a wide variety of causes,
including, but not limited to, inflammatory pain such as pain associated with arthritis
(including rheumatoid arthritis and osteoarthritis), surgical pain, visceral pain, dental pain,
premenstrual pain, central pain, pain due to burns, migraine or cluster headaches, nerve injury,
neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic injuries (including fractures and sports injuries),
and pain associated with functional bowel disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.
Additionally, compounds of the invention are useful for treating gastrointestinal disorders,
including Irritable Bowel Syndrome (IBS), Inflammatory Bowe! Disease (IBD), biliary celic
and other biliary disorders, renal colic, diarrhea-dominant IBS, pain associated with GI
distension, and the like.

The compounds of the invention are also useful for the treatment of muscular sclerosis and
diabetes.

Administration and Pharmaceutical Composition



(S)-4-(3-Fluoro-phenyl)-6-o0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid [5-ethy1-1-(2-
hydroxy-ethyl)-11-Tindazol-6-yllJamide 7.7 11H146 CH,H N|j
(S)-4-(3-Flugra-phen 1#9—6-0x01,4,5,6-terrabydro-pyridine-3- carboxylic ag
(5-ethy|-2mé?’r?yl%’d8’|% h.6-y1)-amide 7.635 -35 - 47 *
(S)-4-(4-FIuoro-phenyl)-6-ox01,4,5,6-terrahydro-py£igine-3- carboxylic acid isoquinolin-8- ylamide 5.29
48 CH3 TS

The invention includes pharmaceutical compositions comprising at least one compound of

fEP2005/067626

the present invention, or an individual isomer, racemic or non-racemic mixture of isomers or
a pharmaceutically acceptable salt or solvate thereof, together with at least one
pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic
5  ingredients.

In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous factors such as the severity of the

10 disease to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this Application, fo ascertain a

15 therapeutically effective amount of the compounds of the present invention for a given
disease.
Compounds of the invention may be administered as pharmaceutical formulations including
those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,
vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutancous and

20 intravenous) administration or in a form suitable for administration by inhalation or
insufflation. The preferred manner of administration is generally oral using a convenient
daily dosage regimen which can be adjusted according to the degree of affliction.
A compound or compounds of the invention, together with one or more conventional
adjuvants, carricrs, or diluents, may be placed into the form of pharmaceutical compositions

25 and unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without additional
active compounds or principles, and the unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed. The pharmaceutical compositions may be employed as solids, such as tablets or

30 filled capsules, semisolids, powders, sustained release formulations, or liquids such as
solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solutions

for parenteral use. Formulations containing about one (1) milligram of active ingredient or,
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more broadly, about 0.01 to about one hundred (100) milligrams, per tabiet, are accordingly
suitable representative unit dosage forms.
The compounds of the invention may be formulated in a wide variety of oral administration
dosage forms. The pharmaceutical compositions and dosage forms may comprise a
5 compound or compounds of the present invention or pharmaceutically acceptable salts

thereof as the active component. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations inciude powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances which
may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,

10  binders, preservatives, tablet disintegrating agents, or an encapsulating material. In powders,
the carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from about one (1) to about seventy (70)

15 percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dexirin, starch, gelatine,
tragacanth, methylcellulose, sodium carboxymethyleeliulose, a low melting wax, cocoa butter,
and the like. The term “preparation” ig intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active

20 component, with or without carriers, is sutrounded by a carrier, which is in association with it.
Similarly, cachets and lozenges are inctuded. Tablets, powders, capsules, pills, cachets, and
lozenges may be as solid forms suitable for oral administration,

Other forms suitable for oral administration include liquid form preparations mcluding
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations

25  which are intended to be converted shortly before use to liquid form preparations.

Emulsions may be prepared in solutions, for example, in aqueous propylene glycol sclutions
or may contain emulsifying agents, for example, such as lecithin, sorbitan monooleate, or
acacia. Aqueous solutions can be prepared by dissolving the active component in water and
adding suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions

30 can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethyleelulose, and other well known suspending agents. Solid form preparations

include solutions, suspensions, and emulsions, and may contain, in addition to the active
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component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,
dispersants, thickeners, solubilizing agents, and the like.

The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, for cxample bolus injection or continuous infusion) and may be presented in unit
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative, The compositions may take such forms as suspensions, solutions,
or emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene
glycol. Examples of oily or nonagueous carriers, diluents, solvents or vehicles nclude
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic
esters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,
emulsifying or suspending, stabilizing and/or dispersing agents. Altemnatively, the active
ingredient may be in powder form, obtained by aseptic isolation of sterile solid ot by
lyophilization from solution for constitution before use with a suitable vehicle, e.g., stenle,
pyrogen-free water.

The compounds of the invention may be formulated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal paich. Qintments and creams
may, for example, be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will in general also containing one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
a flavored base, usually sucrose and acacia or tragacanth; pastilies comprising the active
ingredient in an inert base such as gelatine and glycerine or sucrose and acacia; and
mouthwashes comprising the active ingredient in a suitable liquid carrier.

The compounds of the invention may be formulated for administration as suppositories. A
low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
the active component is dispersed homogeneously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, altowed to cool, and to
solidify.

The compounds of the invention may be formulated for vaginal administration, Pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient

such carriers as are known in the art to be appropriate.
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r

dimethyl-l-oxo-1,

oisoquinolin-5-y1)-amide 7.4553 CHI3SNCH3HN 40 FO

(S)-4-(4-Fluoro-phenyl)-1- methyl-6-oxo-1,4,5,6- tetrahydroPledlnc -3-carboxylic acid (1,6-
dimethyl-isoquinolin-5-y1)-amide
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The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example, with
a dropper, pipette or spray. The formulations may be provided in a single or multidose form,
In the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this
may be achieved for example by means of a metering atomizing spray pump.

The compounds of the invention may be formulated for aerosol administration, particularly to
the respiratory tract and including intranasal admmistration. The compound will generally
have a small particle size for example of the order of five (5) microns or less. Such a particie
size may be obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The acroscl may
conveniently aiso contain a surfactant such as lecithin. The dose of drug may be controlled
by ametered valve. Alternatively the active ingredients may be provided m a form of a dry
powder, for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for exampie in capsules or cartridges
of e.g., gelatine or blister packs from which the powder may be administered by means of'an
inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustamed or
controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutaneous drug delivery devices,
These delivery systems are advantageous when sustained release of the compound is
necessary and when patient compliance with a treatment regimen is crucial. Compounds m
transdermal delivery systems are frequently attached to an skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer, e.g., Azone (-
dodecylazacyeloheptan-2-one). Sustained release delivery systems are inserted
subcutaneously into the subdermal layer by surgery or injection. The subdermal implants
encapsulate the compound in a lipid soluble membrane, e.g., silicone rubber, or a

biodegradable polymer, e.g., polylactic acid.



6.04554\N-N CH3 H 1$N O N--CHa | CH, CH 13 N F O (S)-4-(4-Fluoro-phenyl)-1-
methy1-6-0x0-1,4,5,6-tetrahydropyridine-3-carboxylic acid (1- dimethylcarbamoylmethy1-5-
methyl-1H-indazol-6-y0-amide 55 N-N CH H N O N-CHCHs H F

(S)-4-(4-Flu8/rg-%ﬂ% i3)-76-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
dimethylcarbamoylmethy1-5- methyl-ll/-indazol-6d:}]r/1)-amide 56
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The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate number of any of these in packaged form,
Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
containing a compound of the present invention are described below.

EXAMPLES
The following preparations and examples are given to enable those skilled in the art to more
clearty understand and to practice the present invention. They should not be considered as
limiting the scope of the invention, but merely as being illustrative and representative thereof.
Unless otherwise stated, all temperatures including melting points (i.c., MP) are in degrees
celsius (°C). It should be appreciated that the reaction which produces the indicated and/or
the desired product may not necessarily result directly from the combination of twa reagents
which were initially added, i.c., there may be one or more intermediates which are produced
in the mixture which ultimately leads to the formation of the indicated and/or the desired

product. The following abbreviations may be used in the Preparations and Examples.

ABBREVIATIONS
BETBDMS 2-bromoethoxy tertbutyldimethylsiiane
DBU 1.8-diazabicyclo[5.4.0Jundec-7-ene
BCM dichloromethane/methylene chloride
DIFEA diisopropyl ethylamine (Hunig’s base)
DME I,2-dimethoxyethane (giyme)
DMF N, N-dimethylformamide
DMFDMA N,N-dimethylformamide dimethyl acetal
DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine

dppf I,1’-Bis(diphenylphosphino)ferrocene



N-NCHI3NCHHNON-CH3FHO (S)-4-(4-Fluoro-phenyl)-1-
methy1-6-0x0-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5- methyl-1-
methylearbamoglmeth 1-1Hindazol-6-yl)-amide Synthesis Compound% %fglp%ﬁ}g§ﬂ%g‘51§6invention can
be made by‘g(\’/ 'H@f?fi Thethods depicted in the illustrative synthetic reaction sChemesshown and
described below. 5 The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, sucfas Aldrich Chemical Co., or are prepared by
methods known to Haaske skilled in the lastiaHdvdhdiprolcg emiespsatfortnbimliefelences such as Fieser
and Fieser's Reagggﬁ(fzor Organic S%rattlh[eascigéa%wley & Sons: New York, 1991, Volumes 1-15; Rodd's
Chemistry offarbon Compounds, Elsevier Science Publishers, 1989, 10 Volumes 1-5 and
Supplementals; an8t©Fyanic Reactiorhagiey & Sons: New York, 1991, Volumes 1-40. The following
synthetic reaction sghemes are merely illustiati-efpgme methods by which the compounds of the
present invention can be synthesized, and various modiIiia}ﬂo%s l;(ﬁ'gh se, S}/Pnthe}ic reaction schemes
ArPREVING tetertd

can be made and Wit BE suggested tobhe HHERF R S EREB5 ure contained
in this Application. 5 The starting matéraiglandpfimaphtérmediates of the synthetic reaction schemes

can be isolated an ified if desired usj i hniques, including but not limited to,
filtration, distillatior?,{ E);g/s{tallization, Chl%?ﬂ%%%%%g%ﬁ%?%ﬂ%l%%"ke. Such materials can be characterized
using conventional#¥&ns, including phySiaetssraiitazald spectral data. Unless specified to the
contrary, the reactigp§ described heremgﬁﬁgmaw]agg@ﬁ@dy@ggt&@aynger an inert atmosphere at
atmospheric pressure at a reaction temgerature range of from WO 2010/072597PC T/EI'2009/067026
- 38 - adut -78 C t5'about 150 C, moteBidEIRbly from about OC to about 125 C, and most preferably
and conveniently atfEhabE room (or aniduentctembpenaturedeigacabstar 20C. Scheme A below illustrates
one synthetic procq&gﬁdésable to preBgtrﬁsﬁgg%ig&&gmﬁ%Q%a%formula I, wherein X is halo and may

be the same or different upon each occurence, Y Is a 5leaving group, and p, Rl and R6 are as defined

herein. mCPBA m-chloroperbenzoic acid

MeCN acetonitrile

15 NMM N-methyl morpholine
NMP N-methyl pyrrolidinone
Pes(dba); Tris(dibenzylideneacetone)dipalladium(0)
TBAF tetra-n-butyl ammonium fluoride
tBDMSICI tert-butyl-dimethylsilyl chloride

20 TEA triethylamine
THF tetrahydrofuran
LDA tithium diisopropylamine
TBDMS tert-butyl dimethylsilyl chloride
TLC thin layer chromatography

25 Xantphos 4 5-bis(diphenylphosphino)-9,9-dimethyl-xanthene

Preparation I
4-(4-Fluoro-phenvl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-carboxyvlic acid

The synthetic procedure used in this preparation is outlined in Scheme B.



(I:26)p Il SCHEME A In step 1 of Scheme A, a Grignard reaction is carried out wherein nicotinic acid
compound a is reacted with phenyl magnesium halide compound b to afford a phenyl dihydropyridone
10 carbo_xyli\%g%iud} Oc]o,inzfl‘ggund c. In many embodiments, for example, co%@[ﬂgﬂ%%%'ﬁble 6-
chloro-nieotinic ‘acid may be used for compound a. Numerous phenyl magnesium bromide compounds
are readily prepared by well known techniques and may be used for compound b. In step 2, .
dihydropyridone compound c is optionally modified¥® introduce a leaving group Y to the acyl moiety of
compound d. Carboxylic acid derivativg compound d may Q0 mprise, 15 for example, a carboxylic acid
halide, a carboxylate ester or a yig,acid anhydride, gepanding=epon the nature of leaving group
Y. In many embodiments Y is h ' fay be prepared by
treatment of carboxylic acid0 hforide, or like halogenating
agent. In step 3, an amide coupling reaction is carried out whergfra heteroaryl amine compound e is
20 reacted with compound d, to afford dihydropyridoneamide"€mpound II, which is a compound of
formula | in accordance with the invention. Hetergamamipe compound e may comprise, for example,
an amino-quingline, an amino-indole, an.amij -.in%%@ol n min%%%} xazine 0%,1 like. Numerous
heteroaryl afin&% 8?%5‘8&%’8%%‘%@%6%@%@@ %Olaﬂ%‘ﬁ% O?I?@g%&g;io '?836 -39 -
available or atierireadilyiorepiretiusmgosynthetid ir02edindS sl RAGWA ik five thrtaglidkrheteroaryl
amine con p%&‘}g& R et ¥i&%9§£¥@%§%&?eﬁ‘%%%%ﬁéﬁ%%%&é te1earseapRoRding aryl nitro

compounds, as illustrated in the experlmer(]tal examples below. Many variations on the procedure of
Scheme A afeapeasiBistaRamiteleh s rehéniad Rrstitesdh o endkimed atiaderon s Bxaliide, in
certain embadimeniscatepa2mnay ke-emitedindwathempridecoepliog fdactiowproeedutes using

EDCI, HU, BOP, PyBOP or the like, may be used in step 3. ific details for,oroducing.compounds
of the invent?&’ﬁbﬁg[ W@ceﬁg&%?'i# B pIEd Les %r%lﬁfli)nel%?/va%ttcﬁ)ip;(fﬁ ﬁéleclz}g}r%f?o%n&é{; of the
invention arevfisabteddrthectreatrmentuof ehlvitls sahgiorof Titamirhatorgdissiiseshbrivesshditions such
as arthritis, ingluding bt notlimited te, risumataid arbiitis-seendueartbranathies aquty, arthritis,

osteoarthritis, systemic lupus erythematosus and é\l/%en”e arthritis, osteoarthritis, gouty arthritis and

other arthriticidghersaNe: Y iBEEMSEERE BRI BLSELRIFTIFthe BSiERe6F pulmonary
disorders or ung iRiianmmeatian; dedreluding sdulitgspisatost distwsh syadramieh pukmonary
sarcoidosis, asthma, silicosis, and chranic pulmonary inflammatory disease, The,compounds of the
invention arecglllssecgtéﬁ%dctfe% éofﬁ‘%ﬁeu%i 34/' gsg giﬁg%%%%% mettllﬂ?/eﬂlt?e% lrén%"nf%gl%S ?lts%%(sderg 5#(1]% l(izl%nditions
associated withagairylionvid swidehagigtidof causes, including, but not limited to, inflammatory pain
such as pain associated with arthritis 20 (inclugingthgjypatoid arthritis and osteoarthritis), surgical
pain, visceral pain, dental pain, premenstrual pain, central pain, pain due to burns, migraine or cluster
headaches, né 5 G ’ aton af LR a4 !et«g AHOLDHBICITN ) 0-oxe- 1 4.5 -’t" LAl NOED - ST DG S

pain, viral, parasitic or bacterial infection, postdiawumatiadjuries (including fractures and
injuries), and_pain.assocjated with functianal bowel disorders,such as, irritable howel syndrome. 25
Further, corgg%%a{ciaggmii"r?\l%n igfr.lli;ge%ﬁlsoé?u? 8?3{6e§ét?ﬁ(8 Eédgséjigatt{i?r%h&%% .enr%,ﬁ\%%‘lluding chronic
obstructive peirhordiy atisorder (CoORR pgdsgimB, bhelhddpAR pgisarreitheldikes ) A GR I
compoungs ahthe inyention are usefl fod iirativpgastainisstipakdisesdersd shisingpkgble Bowel
Syndrome (IBS), Inflammatory Bowe| Disease (IBD), biliary colic and other billiary_ isorders, renal
colic, diarrheBademif it TR pafr Bds6ats b vith BTy HRIAGES SHIE RESFIE  ompounds of
the invention &g alsoinssiyl Torrbect eatmant ohmuseuld@osalgndsisrandreliabetels: fdmimistration and

Pharmaceu“%%cigpteréd%%d%%ﬁggd to 40° C. The sclution was injected onto the column in 1.7 mL

AR 0

\/

increments and cluted with 35% methanol (HPLC grade), 65% supercritical CO; at 40 “C.

25 The (S) isomer was recovered from the first fraction ([alpha]=+197.3° (CHCl; ¢=0.629), mp.
210-212°C) and the (R) isomer was recovered from the second fraction ([alpha]=-197.4°
(CHCL ¢=0.618), mp. 213-215°C). Stacked imjections were jused with a single run time of
seven minutes.

Preparation 3



WO 2010/072597PCT/EP2009/067026 - 40 - The invention includes pharmaceutical compositions
comprising at least one compound of the present invention, or an individual isomer, racemic or
non-racemi(i‘;ﬁ%%%_l%ﬁomers ora pharmacgutically acpeptable salt or ﬁ@“ﬁfgﬁ@%{%gﬁtogether V\{ith
at least one pharmacéutically acceptable carrier, and optionally other therapeutic and/or prophylactic 5
ingredients. In general, the compounds of the invention will be administered in a therapeutically
effective amount by any of the accepted modes of 4dministration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-5@0Amapdsitgthytedaralily 1-100 mg daily, and most preferably

1-30 mg dailyy depending, 4pan, pUBEIRYS BRIpIAHER ashesavaiibrRfdhe 10 disease to be treated,

the age and relative health of the subject, the potency of the compound used, the route and form of

administration, the indica#iOruteaegs which the administration ig“dikegtéthvand the preferences and
experience of the medicgl pra r involvégmdinar Iskill i art of treating such
chle Np@rimentation and in reliane€ upgti perggnal Icnowledge and

diseases will be able, withe#at ung
the disclosure of this Application ;o ascertain a 1.5 therapeutically effecfive amount of the compounds
of the present invention for a given disease. Compounds of the invention haay, be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-lingual), rectal,
nasal, topical, pulmonary, vaginal, or parenteral &&lid¥dintramuscular, intraarterial, intrathecal,
subcutangous and. 20 intravenou minisirati [ §f NS 'H%Mesgo dninisiratiop by inhalation
or insufflgetiourﬁo‘fiﬁré%ré é)rregnl%nﬁ%ér ofa ﬁ?ﬁ%ﬁ%’é%&‘g@n@é y oral uésfr}]g' a convélnient daily
dosage regimeyhichican. beradj siedraceordingdplibe degrddcdfafflictiono#eompGuid or
compounds of {1 IERaN. Lageiel Wi aNE Rl Ake CORNANONAL ALY R G RSB, diluents,

may be placé%“.% o the form of phannaceutical compositions 25 and unit dosages. The pharmaceutical
compositiond-&hd Tritideeigectorhesarrny bl comphisB dofduivBntrsidlitg FEd BRI IR EBNventional

proportions, with,esitpGiét-additionghactimecRmRaURESORRIRtIRIRS, AN d the-Laildasage,iorms may
contain any suitable effective amount of the active ingredient commensu ﬁ%}ﬁth tﬁjegintenged daily

dosage Hinglter bEBAOBIBTEE S8 B i EEe s cs ﬁ%&f%?@%ﬁlﬁé% dyed e siids, such as
tablets or 301filied dapsulesysenistlidsdpaniderscsustainedasiaasedfpremukations, ok ligaids such as
solutions, Su%ﬁ”ﬁ'%ﬁ’vﬁ@sﬁ%@nﬁ: ’0%95(’5‘53?{%%%,[‘%9@?8 %&f@googawé ; g&ﬂg}ggﬁ:g%r&g sHppositories
for rectal or vaglﬁa]i administration; or in't rm of sterile injectable solutions for parenteral use.
Formulationsmenietafiiing Hoauiene ¢hylaningjiawmh of edavesirjtefioftah; wro 73.2 (M+H)
2010/072597PCT/EP2009/067026 - 41 - morephpagivioalput 0.01 to about one hundred (100)
milligrams, per tablet, are accordingly suitable representative nit.dqlsqgg forms. The compounds of
the invention may be formulageé%%‘ : U RS RS hitnetraton-dosage forms. The
pharmaceutigakcenipakitens and:dosagtifosrmasamiayn éo sl & Sdempdund or compounds of the
present invention or pharmaceutically acce%glg salts thereof as the agtive component. The

pharmaceutically acceptablecarfigrs may-be-etther solid-or ligyid~Selid form fteparations include
powders, tablets, pills,icaps achets, §Eppd&itories,|and g sible granyles, A'solid carrier may
majHalso act as dimlntsg avodfing sgents, solubilizers, lubricants,

Wiae vdatiety O

be one or more substancgs wh
suspending agents, 10 biners, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with the finely
divided active component. In tablets, the active g&g’ugonent generally is mixed with the carrier having
the necessary binding capagity jA.suit@ble proportions and compacted I!! theSHape and size desired.

containt;m&hg%\,gxq@e (1) to abo aventy (70) 15 percent of the
active compound. Suitable ca gnclude but are not limited e ﬁ%rbonate, magnesium

stearate, talc, sugar,CPacto%, pectin, d@ijtrin, starch, gelating, | 2
CH, CH,

SCHEME D

Step 1 7-Amino-6-bromo-3.4-dihydro-1H-quinoln-2-one

20  To amixture of 2.27 g (14 mmol) 7-amino-3,4-dihydro-1H-quinolin-2-one suspended in 125
ml of 4:1 DCM:MeOH was added 4.45 g (9.1 mmol) of tetra-n-butylammonium bromide.



tragacanth, methylcellulose, sodium carboxymethylcellu lose, a low melting wax, cocoa butter, and the
like. The term "preparation" is intended to include the formulation of the active compound with
encapsulati%rrz]@it‘%lg%@? carrier, providing a capsule in which the activeg2Q.£QmROneRss with or
without carriers, 1S surrounded by a carrier, which is in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges may be as solid forms
suitable for oral administration. Other forms suitaﬁlégér oral administration include liquid form
preparationsTircienthing emuisionss symgps! etixirscrappieoisiepinndsragiebes Stisparsions! or solid
form preparafigns 25.whictatR.Risndes iahr sanverisshertbearessa tolliguid fotmeareparations.

Emulsions may be prepared in solutions, for example, in aqueous propylene %L}/co solutions or may
contain emuf4fyMg e fterrdaad sansretalrdraleidemhsrd 85vTEh MBRBEIELEY Pt cia. Aqueous
solutions caghaenprepanes, biudisseting thedadtivergoipenanpinvidter 69d atitimgsuitable colorants,
flavors, stabjlizers, Lthickening agents. Aqueous suspensions 30 can be prepared by dispersing the
finely divi§degra08 ?0%%@%%Cgﬁgyfﬂlbva Srwith viscous material, such as natural or synthetic gums,

i Uiepe Aulosé- Aadinrh-berboxymetids & .la'g).;.g adtBHse FvelPhown suspending agents.
Solid form preRaRHANENGHYe-SalllioNs SHERERsions arrhemulsionseBckiaykeestaing in addition to
the active WO 2010/072597PCT1EP2009/067026 - 42 - component, colorants, flgvors, stabilizers,
buffers, artiffttal B dtoradsiRdete R RRidsera dHid -hikeels’ RbIBEMLSAG S5 hn 4Fthe like. The
compounds éfdheidaventieadbayibedarmdiited (68 patéhist abadmiitistraiiorniesgrebyainjection, for
examplq POILSIRIREH0D SLEoMIuOLS DI, A0 e bR eReBISHL MO o RS, gnin ampoules,
pre-filled syringes, smal Volume infusion or in multi-dose containers with an added preservative. The

compositiongmedyeddgtiehfierd sl soaprafsiohsndsimibed OreTRnsIIREHHER B A4u¥dUS
vehicles, for gxample . SOMtioRsHB aaHetusalyatens-aheob-Fxampleshl ity anmanagueous

carriers, diluents, solvents or vehicles include rop lene glycol, polyethylene glycol, vegetable oils
(e.g., olive oFPf,O%’ﬁdlTH}%%&&@?B%W&”&%‘%%@H@I(& ‘“ethyl oleate), and may contain fonnulatoty
agents such gispyeserndngywett mgdiermiigfyindiordsud peadingistabikizing and/or dispersing agents.
Alternatiiely, e aeieRARdiank R be IRANIBAIRIL, AR 8Y Asepiedsaiation of sterie solid
or by lyophilization fom solution for constitution before use with a suitabl vehicle, eéa., sterile,

pyrogen-freedivetbrdlis 4mé desnipostitiosaat thes rtdsAt8ms 8158 Tormolbket r8PREpidat 4dministration to
the epidermig asRiRERSALS, Cie % O 0L, 0f a7 ddransdannakbateintinirenmanthereams may,
for example, be formulated with an agueous oré)?ily b%%? with the eil_d itign‘of.fc,uit_ le thickening and/or
gelling agenf8PHBEOHES RRAFHLOHhIAREGIIA S Lol 5P 89 BRER ARE AR Yeheral also
containing orexgranore ambisifyinthagentse stadilizindragents, MeSdis pérstdguabents;suspending
agents, Jpickening aaenis. L GRloHNARgRRS, FRiMIApIRaUlaRle foippicalAdmlalayation In the
mouth include lozenges comprising active agénts in a flavored basé, usually sucrose and acacia or
tragacanth; rﬁﬁsﬁﬂ@@e@@mmﬁﬁ?@dﬂﬁb@éﬁ%éfiﬁg‘i@@i‘éﬁtﬁﬁl@?ﬁ%@r?ﬁdé‘éyﬁ%ﬂé@b‘éi’é{ﬂ%”% glycerine or
sucrose and acacia; and mouthwashes comprigiggathgigetive ingredient in a suitable liquid carrier. 25
The compounds of the invention may be formulated fgr %ﬂministration as suppositories. A low melting
wax, such as a mixture of fatty acid glycer “Ot A BOHEr S irst melted and the active component
is dispersed hbmegntopslycforexednplé iy gtarngn Fretdnoiien SuwogBneous mixture is then
poured into convenient sized molds, allowed to cool, and to solidify. 3¢GsThe compounds of the
invention may be formulated for vainall@gministration. Pessaries, tamonsN(Heams, gels, pastes,
foams or sprays containingin-agditiyfo the acti Btijggngqient stCReedrtieys as are known in the art to
be appropriate. WO 2010 572,5 /EP2009/067026 - 43 - he s compounds may be
formulateg for nasal adminisiéation? The solutions or suspensiondlare &pplied directly to the nasal
cavity by tonventional means, for example, with a dropper, pipette or spray. The formulations may be
provided in a single or multidose frn In the Iatteé%ﬁgdropper or pipette, this may be achieved by
the patient administeticngdq.Brapprepfiattnradeighitechvioly meioiltiersahatiol Gmsuspeinsion. In the
case of a spray, i May e Achieyed L exampie Y AEANS RLAMEIE g, A0Migin Prgy pump. The

compounds of the iAvention ay be formulated for aerosol administra |on,‘|bartig:ular|y to the
respiratory tratkanvinehidind dhdfaitadal Wamitstand ihernld compelamenis seteratiymalea small
particle sige for.expmple Rf e Rrien ol v (DWIIFIAMSRIIRISrS USRI P aBlidRed extracts




10 size may be obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a chlorofluorocarbon
(CFC), for ng qi'gworodifluoromethane, triehlorofluoromethane, or dichlgiatetrafiyioroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a surfactant such as
lecithin. The dose of drug may be controlled 15 by a metered valve. Alternatively the active ingredients

may be provided in a form of a dry powder, for exaniple a powder mix of the compound in a suitable
powder baseveischesizthridswaistarsieddtect dk iiatiiband vencast it sxJprepy HRethiakentilose and
polyvinylpyrigliding EYRYdhepamdes sariamwiliQromagelin thenasalsavityathe powder
composition may be presented in unit dose form for example in capsules or cartridges 20 of e.g.,
gelatine or HHSIA BARERBIM GG Ate PBwder may be administered by means of an inhaler. When
desired, formulations can be prepared with enfetisacaadings adapted for sustained or controlled release

administgation of th ive ingredient. For.example,. C S € invention can be
formulaté% in transiéﬁ%%%ﬁr@ %ﬁ%%&%%%_%%%%gﬁ g e'S%%?%%ﬁflygsystems are
advantageoU$svethirnapeiinehsaddh fHaaurmpoun @usline ésSakgahtl when patient compliance
with a treatment regimen is 8wcia|. Compounds in transdgemal delivery systems are frequently
attached to an skin-adhesivé sblid support. The compoung of ir}%est can also be combined with a
penetration enhancer, e. 7 Teptapr2-one). Sestaiped release delivery
systems are inserted 30 4 yer by-strgery-otr-iajection. The
subdermal implants epeapsiéte the compéaiel in a lipidyoluble membrang, e,@Tsdicone rubber, or a
biodegradable polymér, e.g.] polylactie acid. WO 2020/0 @597PC'f/E$T2009 67026 - 44 - The
pharmaceutical preparation?'ﬁre preferably in unit dosage forms. In such form, the preparation is
subdivided into unit doses containing appropriate quantities of the active component. The unit dosage
form can be a packaged preparation, the package containing discrete quantities of preparation, such
as packeted tablets, capsules, &nél powders in vials or 5 ampoules.CNIso, the unit dosage form can be
a capsule, tablet, cachet, or lpze R&edf, or it caIfDE the appropriate nuwier of any of these in
packaged form. Other suitarmaceutical ca};réers and their |f ations are described in
Remington: The Science apd~Rzctice of Pharmacy 1995, editegHay /' W. Martin, Mack Publishing
Company, 19th edition, Easton; Pennsylvania. Representativesphanmaceutical formulations 10
containing a compound of tNé’HW invention are described kbefd‘vi\gL EXAMPLES The following
preparations and examples are given tpes@ble those skilled in the artio 1 magraglearly understand and
to practice the present invention. They should not be considered as limiting the scope of the invention,
but merely as being illustrative and representativE the¥dbiE15 Unless otherwise stated, all

temperaturegigeiuding meltipgdnaits) (i gsdMR): are in degrees celsius (C). It should be appreciated

that the reaction which produces the indicated and/or the desired product may not ne rily result
directly #m %ﬁé@ﬁﬁfﬂﬁ%ﬁ%ﬁ?ﬁﬂf\%‘a t‘éaég?érﬁsl\%ﬂf)cwwg]}é” it &ﬁ@f%‘gfé‘déﬁﬁ% 51%58?8 arﬁlgﬁ I?)(%?one or
more intermeslipies whishare piododed inttiie mistinéowbfchditimataty (adsofd the) ioration of the
indicated andl/or the desired 20 product. The followi reviation A el reparations
nd Examnits DB e B B SR as R S SR

25DBU1,8-diarstieyisie[s. hofardse-7ae Alou MEeHIBrometh aHernmetrylend eribrgeays at

DIPEAiisoprgpyhetindaminaiBunia shaas-R Mk 2dimathexyethans. @me)vas diluted
DMFN,N-dimethylformamide 30DMFDMAN,N-dimethylformarpid%hdim tcp%/l %ceta[ DM Odi&nethyl
sulfoxid é%l\/fﬂ&ﬂ”&fﬁﬁmqﬁ?ﬁ‘blﬂf}ﬁ Tiggire was stirred vigorously. The solid product was collecie

by filtration, washed thoroughly with cold water, and dried. The product was purified by

flash chromatography (99:1 dichloromethane/methanol) to give 1.030 g (58.1%) of S-methyl-
6-nitro-1H-indazoie as a solid.

Step 2 1-[2(ter-Butvl-dimethvl-silanyloxy)-ethvil-5-methvl-6-nitro-1 H-indazole

20  5-Methyl-6-nitro-1H-indazole (354 mg, 2.0 mmol) was dissolved in DMF (10 ml) and the
mixture was cooled to 0°C with stiming. Lithium hexamethyldisilazane (2.2ml of 1.0 M

toluene solution) was added dropwise. The mixture was allowed to stir for five minutes, and



dppfl,1'-Bis(diphenylphosphino)ferrocene -45 - ECDI1-ethyl-3-(3 '-dimethylam opropyl)carbodiin dc
EtOAcethyl acetate EtOHethanol gcgas chromatography 5SHATUO-(7-Azabenzotriazol-1
-yI)-N,N,N',N{,Emﬁ;%gronium hexafluorophosphate HMPAhexamethylphosphoraiigs
HOBtN-Hydroxybenzotriazole hplchigh performance liquid chromatography 10WAisopropanol IPB
APEisopropenylboronic acid pinacol ester KHMDSgﬁtassium hexamethyl disilazane
mCPBAm-chloroperbenzoic acid MeCNacetonitrile"T5SNMMN-methyl rnorpholine NMPN-methyl
pyrrolidinonétPuEdberTtetaideriAnideihasbatoaydipaladid oy Brastedisd-BityN B onium

fluoride tBDMR1GHarkPatvadimathvisty lnehlaride 2QLEAR eiviaming ditkietahydrehsran LDAlithium
diisopropylamine TBDMStert-butyl dimethylsilyl chloride %Ctﬂinllayfer %romatol%reph%
AR Vs then

25Xantphos X8 BREiphEHHGE SR Y GG BRI AR

extracted with cthyl acetate. The organic layer was washed with brine, dried over anhydrous
5 sodium sulfate, filtered and concentrated in vacuo. The residue was purified by flash
chromatography (gradient 9:1 to 4:1 hexanes/ethyl acetate) to give 340 mg (50.7%) of 1-]2-
(tert-butyl-dimethyl-silanyloxy)-ethyl}-5-methyl-6-nitro-1H-indazole as a white powder.
Step 3 1-[2-(tert-Butyl-dimethvl-silanvioxy)-ethyl}-5-methyl-1 H-indazol-6 -vlamine

1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-6-nitro-1 H-indazole (335mg,

10 1.00mmol) was dissolved in 30 ml of a 1:1 mixture of ethanol and water. To this mixture
was added ammonium chloride (108 mg) and iron powder (108 mg). The mixture was then
stirred at reflux for two hours, then was cooled and filtered. The filtrate was extracted with
EtOAc. The organic layer was washed with brine, dried over sodium sulfate, filtcred and
concentrated in vacuo. The residue was purified by flash chromatography (95:5

15 dichloromethane/methanol) to give 240 mg (78.7%) of 1-[2-(tert-butyl-dimethyl-silanyloxy)-
ethyl]-5-methyl-1 H-indazol-6-ylamine as a tan solid.

Preparation 7
1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl}-5-methyl-1 H-indol-6-ylamine

The synthetic procedure used in this preparation is outlined in Scheme G.

CH, CH, CH,
Step 1 NO, Step 2 NO,
e e ]
H,S0,, DDQ
KNO, $
NH NH NH

CH, CH,
Step 3 N NO, Step 4 NH,
D e o
Br/\/OTBS Ra Ni
\ ] \
” o188 ~orss

SCHEME G



4 4-Fluoro- hen6-oxo- | 45 6-tetrah d oidine-3-carbox lie acid The synthetic procedure used in this
preparation is outlined in Scheme B. WO 2010/072597PCT/EP2009/067026 -46 - HO SCHEME B
4-Fluorophe ium bromide (2M in THF; 130 ml) was added dropyyi tirring
solution of 6%/ %@%ﬁ%ﬁ?ﬁc acid (12.92 g) in 150 mL of THF . After the a%?%r%%%?g%ﬁrsnplete the
reaction mixture was stirred at ambient temperature for 16 hours. The reaction mixture was cooled to
-60C and acetic acid (105 ml) was added dropwisé,srle"sulting in formation of a solid. After the addition
was complete the reaction mixture was warmed to ambient temperature. The reaction mixture was
then cooled 190G and quenched by;agdition of saturated aqueous ammonium chloride solution. The
mixture was partitioned between 10 water and ethyl acetate, and the organic layer was separated,
washed with [tePaHersYiRe, Siriderbvarfekns i it SHconereBriedmpd L‘?ﬁlﬂé’r‘ fEHukEd pressure.
The residue wiisdis poheskin hebefbylanetatgratt) peepsianding:paaticepasipiate Aavmed,. which was

collected.and dried to give 10.04 g of 4-(4-fluoro-ph -6-0x0-1,4.5 6-tetrahydro-p dine3-carboxylic
ccid a3 & Wi LT AR 16 AFCRER o of (h CARAAL S oo bl Ot
4-(4-Fluoro-shenyh)-BrexussahiEiG: tetrahydr olayrddinedd: L8Srbodiylic lndipxFee(Ryxndi¢s) isomers of

4-(4-fluoro-phemyl i Or 9Qate ARG HFANYIEO W RGBS BIXY S AR, Were separaied using an R,R
Whelk-01 (Rg‘%%Technologles) chiral column, 20 30 mm 1.D. x 250 mm length, designed for use with

supercritical %lﬁﬂ&%@?ﬁ&ﬂ?@?&ﬁh‘ﬁ?‘ gaasHc The residue crystallized on standing to give 2.75
4-(4-Fluoro-pgheiyhhrEhgke-lidomeliitab ydratpyridie-3-carboxylic acid was dissloved in a 5%
THF/95Amethanol solution, tg 100 ma/ml concentration. The solution was filtered and warmed to 40 C.
The solution" w&sTmj in 1.7 mL increments and eluted with 35% methanol (HPLC
grade), 65% SdfhetittoalCoR el 7€ gP5vThdi{S) isdbm el wasiiesenveratitfeaied thishfil st fraiction

([alphal=197.3;(HlG 4R £78- 84Rine M2 dAbuuAEh R AR d5QMer WA ecqyeradiiQmdig, second
fraction ([alpha]=-1 97.4 (CHC13 ¢=0.618), mp. 213-215C). Stacked injections were jused with a single

run time of sEVER FRRGIRLTWS Biriesh PO Sd 7Bt TIER 368 Rk EsET F 1B IRHHY S BthiGuinoline

residue was purified by flash chromatography to give 0.5 g of 5-methyl-6-nitroindole (e/z
15 (M+H)177).
Step 3 1-12-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-6-nitro- 1 H-indole

To an ice cold solution of 352 mg of 5-methyl-6-nitroindole in 10 mL DMF was added drop
wise 2.2 ml of 1M toluene solution of lithium hexamethyldisilazide. The solution was stirred
for five minutes and 0.5 ml (1.1 equivalents) bromoethoxy dimethyl-/-butyl silane was added.

20 The mixture was stirred at (°C for 30 minutes and then stirred for 4 hours at room
temperature. Sulfate buffer (pH2) was added and the mixture was extracted with ethyl acetate.
The organic layer was dried (Na;SQ4), filtered, and concentrated under reduced pressure.

The residue was purified by flash chromatography to yield 300 mg of 1-[2-(tert-butyl-
dimethyl-silanyloxy)-ethyl}-S-methyl-6-nitro-1H-indole.

25 Step4d 1-[2-(teri-Butvl-dimethvl-silanvioxyi-ethyl]-5-methyi-1 H-indol-6-ylamine
1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl |-5-methyl-6-nitro-1 H-indole (300 mg) was
dissolved in 10 ml ethanol and 25 mg wet Rainey nickel was added. The mixture was
hydrogenated at atmospheric pressure until the solution decolorized. The solution was filtered
through glass fiber paper under nitrogen and the filtrate was concentrated in vacuo to give

30 250 mg of 1-[2-(tert-butyl-dimethyl-gilanvloxy}-ethyl}-5-methyl-1 H-indol-6-ylamine.

Preparation 8
6-Amino-7-ethyl-4-methy!

The synthetic procedure used in this preparation is outlined in Scheme H.

-4H-benzoll .4loxazin-3-one




The synthetic procedure used in this preparation is outlined in Scheme C.  NH2 Methyl borane
SCHEME C 5 To a mixture of 183 mg (0.22 mmol) of Pd(dppt)C120CH2C12and 4.38 g (13.44 mmol)
of Cs2CO3 | %(}'{Um‘?i(" F under Argon atmosphere was added a solum;ﬁfpgé})gfm%g.m mmol) of
6-amino-5-b1§é(r%hoquinoﬂ%}éﬂ(commercialIy available from ACES Phanna Product List). Triethylborane in
hexanes (2.91 mL of 1.0 M solution) was added, and the reaction was heated to 50 "'C for 22 hours,
then poured into 50 mL of water, and extracted wifhs%ll'ethyl 10 ether. The combined ether layers were

washed with saturated agueous NaHCO3 scgﬂution and brine, dried over®igSer filtered, and
concentrated under ressure to arjioil. The oil wa$ purified via silicg hromatography,

eluting with 0 to 50% EXAchexanes to thg (6 of 6- Rotinas e a
colorless oil. MS (P8Y): m/z 173.¥QM-41)* . Preparation 4° H

157-Amino-1,6-dimethy1-3,4-dihydro-1H-quinolin-2-one The synthetic procedure used in this
preparation is outlined in Schet# S Dg
17-Amino-6-bromdi¥ag ihyd lin-2-one 20 Beea Mixture of 2.27 g mol)
7-amino-3,4-dihydroietH-gyn ; ﬁ%ended ig_l:‘l‘ZS‘lg?of ~EDCMMegH was added 4.45 g (9.1
mmol) of tetra—n-tﬁjtwammoniu@Hbromide. W0 2010/072587PCT/IEP2009/067026 - 48 - The reaction
mixture was stirred at room température for two hours and then was pé}'ﬂtioned between

dichlorometharie and 10% aqueous sodium thiosulfate. The organic Iaéser was dried over MgS0O4,

filtered and concentr&gedwnder reddeed presstife. ngi{gga;ion by caoldm togaphy, eluting with
75% ethyl acetate/hSxZhnes, provjded of 7-amine-6—=
(tBu),NBr. ELB O N NH
eTeom N NH, Pd3012dppf | 2
CH, CH,
SCHEME H

Step 1 b-Nitro-4H-benzof 1 4loxazin-3-one

A solution of 2-Amino-4-nitro phenol (6.0 g, 38.93 mmol} in methylene chloride ( 200 ml )
5 was cooled to 0°C. Triethyl amine (16.3 ml, 116.9 mmol) was added followed by

chloroacetyl chloride (3.42 ml, 42.8 mmol) portionwise, The mixture was stirred at room
temperature for 18 hours, then diluted with methylene chloride. The organic phase was
washed with water, dried over MgSQyq, filtered and concentrated under reduced pressure to
give 7.5 g of 6-nitro-4H-benzo|1,4]Joxazin-3-one as a solid, 100%.

10 Step 2 4-Methyl-6-nitro-4H-benzol 1 4]oxazin-3-one
NaH (0.57 g, 23.75 mmol} was added to a solution of 6-nitro-4H-benzo[l 4Joxazin-3-one
(2.3 g, 11.85 mmol) in DMF (50 ml ) at 0 °C. The mixture was stirred at ¢ °C for 10 minutes
and then CH:I (1.5 mi, 24.04 mmol) was added. The mixture was stirred at 0 °C for one hour,
then at room temperature for one hour. The mixture was partitioned between EtQAc and

15 water, The organic layer was dried (MgSQO,), filtered, and concentrated under reduced

pressure to give 2.5 g of 4-methyl-6-nitro-4H-benzo[ 1,4 Joxazin-3-one as a solid, 100%.

Step 3 6- Amino-4-methvl-4H-benzo{1 .4 Joxazin-3-one

Fe powder (4.1 g, 73.20 mmol) was added to a solution of 4-methyl-6-nitro-4H-
20 benzoll 4loxazin-3-one (3.0 g, 1442 mmol) in EtOH (100 ml) and water (50 ml). The

mixture was stirred at 60 °C vigorously with a mechanic stirrer for 18 hours, then filtered



5 bromo-3,4-dihydro-1H-quinolin-2-one. Step
27-Amino-6-bromo-1-methv1-3,4-dihyclro-1H-cluinolin-2-one

7-Amino-6- WR}? izd l;ydro -1H-quinolin-2-one 280 mg (1.16 mmol) was, ]ﬁ?h\ﬁgg Mg ml THF and
cooled to O B %2 56 ml, 1.27 mmol, 0.5 M in toluene) was then ad ropwise, followed by
dropwise addition of 80m1 (1.27 mmol) CH31. The mixture was 10 stirred for 12 hours, then
partitioned between ethyl acetate and brine. The organic layer was dried over MgSO4 filtered and
concentratedhimgbrereditcedkprdbsuibaRruriicaticrnbytedlinge tiiusasbnoyraphy, etatiztPeith 75% ethyl

acetate/hex%nﬁﬁmg[@\ﬂg@%gg@ 9.9 17@{{%9 -8- B9z imeyl-3,4-dihydro-1H-quinolin-2-one. Step
37-Aamino-1,6-dimeth 4 dlhydro 1 q umolln 2- one 15 To

; 57¢;-0.615 mmol) dissolved in 4 ml
degassed dlwxam&waatﬁud@dcﬁﬁlmgx@nﬁlﬁl(ﬁ mrgol)@led@&%dp@ﬁ(:&d&éaxéza@@t@a ¢256 mg 1.845

mmol), 400 ul H20, an 0.6 eth The thur e 0C and
stirred fo?lfﬁgffré %381%%(& %qgnﬁzg}]eé) %C M ¥ ggg at%lg% brlne E'?’he eo@gﬁlc layer
was dried oveh mgSGOH iéfuul éﬁﬂl@@m@mﬂa?édtm@m@éﬁ%mi@éa%s@u?@ Egkeatien by column

chromatograpay el ting with (Lusii;aceialeilesanes. MIGUASH A MHR with methylene

7-amino-1,6-dimethy1-3,4- d|h dro-1H-quinolin-2-one. Preparation 5 5-Brom umolln 6- ylarnlne The

synthetic proddRiifie H&%@?ﬁ‘tﬁ}@%B%%Ff‘fédB{ﬁtWﬁéeddﬁF%BH"é’rh@EO‘Bﬂ—Fé TRYHGERr3 25
SCHEME E umearsmhuﬂ@prafsqmlmdmtﬁrﬁléammm(ﬁﬁa chgyn3ad@apmol) gmtlctm@gmﬁétbmnm@? mL) and

methan%(S}?ar%la)A/va gg%a @?ﬁl‘/ﬁ ((g)]nrlrlnjal_m rlt?] r&'l%wg%hﬁc?ﬂ) @ 49 namol). The mixture

was stirred C for mlnutes ous sodium thiosulfate 30 was added,
The mixture e ; ‘ hipgitextracts WO

2010/ Ozziggﬁfg&g@@ %@Q%{%ﬁ@ﬂgrmﬂ% 4. %@@M@%&%H}g&{'ﬂm]’&ﬁa @fﬁﬁ‘a@l (W@?%Z ﬁ&ﬁ%@?halnd o
concentrated to dryness under reduced pressure. Purification exanes/ethylacetate
h i GO BT

gradient) gae B HPORBG HASIML SO B8 1§55 Br8
-12.-t- Butyl-dmethyﬁshlﬁr@ﬂg@m)@myglﬂmeﬂWhﬂxIﬂme(zm}ﬁamlﬁwumhcﬂaé ayiithétimgmocedure

used in fgls %E&? & tlpéthgur ULPﬂee 1%1'}'&11%(:: bv%smp%rltzltignlég' gct\geen%& and Wdter The EtOAc layed

was dried (MgSQy), filtered, concentrated under reduced pressure and purified with prep-
plate TLC (hexanes: EtOAc 1: 1) to give 0.095 g of 6-amino-7-cthyl-4-methyl-4H-

benzo[l,4Joxazin-3-one as a tan solid, 63%.

Example 1
20 (S)-4-(4-Fluoro-phenvl-6-ox0-1.4.5.6-tetrahyvdro-pyridine-3-carboxylic acid (5-ethyl-

guinolin-6-yl}-amide

The synthetic procedure used in this preparation 1s cutlined m Scheme L

H
N )

¥

HO 1. Oxalyl Chioride

F SCH
EME!
25 To acooled (ice-bath) suspension of 150 mg (0.63 mmol) of (S)-4-(4-fluoro-phenyl)-6-oxo-
14,5 6-tetrahydro-pyridine-3-carboxylic acid in 15 mL of CH,Cl; were added 0.081 mL



Step 15-Methyl-6-n itro-1 H-indazole 10 2,4-Dimethyl-5-nitroaniline (1.662 g, 10.00 minol) was
dissolved in glacial acetic acid (100 nil) and the mixture was cooled to OC. A solution of sodium nitrite
(1 eq, 690 [ ml) was added while maintaining a temperatur %%?&7g§fyrring was
continued fr:)%}gt %ielx%tc%#s; and the mixture was filtered. The filtrate was aII%cvtéz to stand tor three days
at room temperature, then was concentrate under reduced pressure. The residue was diluted 15 with

water and the resulting mixture was stirred vigorouéff/.' The solid product was collected by filtration,
washed thoréLigfttlymvich btk sldtelricaidd. delbsoveTiiey prisoiniof WaE plhfieuxby flashatieroiatography (99:1

dlchlorometn@&%@a&mﬂﬂl&m@@iéﬁ-9&’1%%@%&%@ Rirsmesid@nires 1ahingaaale;Anas0lid Step 2
1J2 -(tert-B utyl-d imethyks lany lo xy)-ethylj-5-methyl-6-n itro-1H-indazole 20 . _
5-Methyl-6-rfifo MLy IFRASDIIEGEEAS He8 BHHRSHES arseeicd it B EE RN aHd W mixture was
cooled to 0C withIstikingediithtim hedametyddisiazanan (22mdial LMt ydnesokition}) vas added
dropwise5 The. mj[xt re wa ?I’jlo ed o st'ﬁuforifi e }r(ginlﬁt % and (8”201(9406_732_(?9125CTC/%5L21009/067026
- 50 - then (2°Bromoe I8§<§§-feﬁ- "uFﬁé)ﬁ%ect%Pél éne'(lo. omi, %an%lrglwas R &K ture was
stirred for 30chhinidee s hicD Gathbiseiiolvad wlnwinto Moo sehipperitiaetnvitbeshbingiorfsigr hours. The
reaction wasquenshed with PHig Buitersaiutipns anfineMixiuewas hey exikagied with ethyl acetate.

The organic layer was washed with brine, dried over anhydrous 5 sodium sulfate, filtered and

concentrateddNAVEARY, THERIGEWAETRRE BYerfadt’ cRRstHatb 4PV Erifden fet i ea % 1
hexanes/ethyliticetatey to HOEC3AD ME:4bA. 79h aftk§antents were cooled to room temperature,

o o PAAAS HVA B P i Eh TR it e AP Gl 528
142-(tert-Bufyhaiborablinddsigiayiokpcethpt]-Baphedyits bring -dndd naadd kb (338t d#0d . 00mmol) was
dissqlved in &%E@h@it@d%iﬁd@?ﬁ@&ﬁ@e@%%&@'ﬂ%jryy@@w@ﬂ{ﬂﬂﬁim%wﬁs]é@%@ﬁ%grﬁmwoniUm
chloride (108 mg) and irgn gowder S 08 @g) The mixture was then stirred at reflux for two hours, then

was cooled SAtiHEH TRe! M AR P AL Pisd Brdanichiay el W Whshed with
brine, dried guer@pdiure-sulfatedititretloandi dbnceirasedinaat(foethiegrdsitine whaipitified by flash

chromatagraphy (95:5 1 glicq{;f ha egg@ %F. l) to give 240 mg (78.7%) of
142-(tertﬁ‘gutylrfgi|%¥§5t%c§/\ﬁsﬁ§rﬁy oéi@%hﬂﬁ- -rrELet rl3%—1H-indazol-6-ylamine as a tan solid. Preparation
7 1- 2Budimadditionsliapipkaaplemensdrstsiie samiprpBdpeainshorieigyiitedic procedure used in
this preparation is outlined in Scheme G. 200TBS01-13S SCHEME G WO
2010/072597PCT/EP2009/067026 - 51 - St,epillitMethyl-6-nit To a solution of 2.5 g 5-methylindoline in
20 ml. of concentrated. Sulfuric acid at 0C was added in portions 1.7 g of potassium nitrate, keeping
the temperature below 5C. After the

20 EXAMPLE 2
(S)-4-(4-Fluoro-phenyl)-6-0xo0-1.4.5.6-tetrahydro-pyridine-3-carboxylic acid {i-(2-hydroxy-

¢thyl)-5-methyl-1H-indazol-6-y1]-amide

The synthetic procedure used in this preparation is outlined in Scheme J.



5 addition was complete, the mixture was stirred at 5 C for ten minutes and then poured onto ice. The
aqueous solution was made alkykline with 10% sodium hydroxide and extracted with ethyl acetate.
The organicJayer wasyashed with brine and then dried over sodium suligte,fligieekand concentrated
in vacuo. The reS|due crystalllzed on standing to give 2.75 g of 5-methyl-6-nitroindoline as a yellow
solid. 10 Step 25-Methyl-6-nitroindole 5-Methyl-6- |§r0|ndollne (0.75 gr) was dissolved in 20 mL
dioxane and treated with 1.5 g of dichloro dicyano réurnone The solution was heated at 80 C for two
hours, then cooled to gepm temperature art[rp f||te}.£ed The filtrate was concentrat%l under reduced

(e/z 15 (M+H) 177) 11?-(t@rt ,‘ igethyl-silanyloxy)-e
52 mgrof 5-n¢ ! mtromtﬁiféft/]ilO m

an ice cold solution! 3 il drop wise 2.2 ml of
1M toluene solutign offlithium hexameg isilazide. dRJneasqutl ' Sti five minutes and 0.5
o}rﬁe%‘:xy drmet vl silane was adged./20 The mix yas stirred at OC for

30 minutes and then stirred ours ’
mixture was extracted with et acetate filtered, and
concentrated under reduced pressure. Thée residue was purified by flash chroma%ography to yield 300
mg of 142-(tert-butyldinwthyl-silanyloxy)-ethy11-5- methyl-@rnltrlH indole. 25 Step

i i > 62ylamine
142-(tert-Butyl-dimethyl-silanyloxy)-ethyl]- indolc (300 mg) was dissolved in 10 ml
ethanol and 25 mg wet Rain%ﬁckgl was [@ ‘ m|xt re was hydrogenated at atmospheric
pressure until the solution degplgrized. The B

is outIined in Scheme H. SCHEME H Step 11 4 oxazin-3-one A solution of 2-Amino-4-nitro phenol
(6.0 g, 38.93 mmol) in methylene chloride ( 200 mbt@m cooled to OC. Trrethyl amrne (16 3 ml,
116.9 mmol) wag adde
mixture was ed-a
organic phagé

pressure40 giye. eﬁ%%ﬁdﬁt&ﬁ%ﬂ@ﬁ%ﬁ{% 4 mnéag;ammgﬂq—, 00 10518 25

24-Methyl-6-nitro-4H-benzor1,4Toxazin-3- one 3 75 nunol) was added to a solution of

6-nitro-4H-b&HBBNIEAJdRAANSHAE @Iy -Prous- rn‘h'?oq’)'tﬁtr C@@riﬁW' HEOPNE Hikture was stirred
at 0 C for 10gminitesramsk!oery Ginidl, (Frdpandd 2¢kRderitbiy Wﬂﬁr@dﬂhﬂw@h&itﬂ@(&ﬁ@am@mmd at0C

for one houir, éheln t%tyer:ﬂ]%rﬁn “tggnijgré,attﬁre&t}?f\ggi Ilétraal-g henrg %Jre]\@{geng) QCQ dtjv\tgen EtOAc and

15 water. Th ayer was dried ere concentrate er reduced pressure to
give 2.5 g of%ﬁethylsermgo?m%ﬁmzso[fnqo%a@imfatbm@iagla wai,ﬂy@ﬁd@mth dilute aqueous

Step_3_@2-AminQfMelazia3:QRe with ethyl acetate. The combined organic extracts were washed
with brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The
residue was purified by flash chromatography (95:5 dichloromethane/methanol) to give 46
mg (30.3%) of (S)-4-(4-fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
{1-[2-(tert-butyl-dimethyl-silanyloxy)-cthyl}-5-methyl-1H-indazol-6-yl} -amide as a yellow
15 oil
Step 2 {S)-4-(4-Flnoro-phenyl-6-0x0-1,4.5,6-tetrahydro-pyridine-3-carboxylic acid [1-

(2-hvdroxv-ethvl)-5-methvl- 1 H-indazol-6-vi]-amide

(S)-4-(4-Fluoro-phenyl}-6-0x0-1 4.5 6-tetrahydro-pyridine-3-carboxylic acid {1-[2-(tert-
butyl-dimethyl-silanyloxy)-cthyl]-5-methyl-1 H-indazol-6-yl} -amide (46 mg, 0.09 mmo!) was
20 dissolved in 3 ml of a 3:1;1 mixture of acetic acid, water and THF. The mixture was allowed

to stir overnight at room temperature. The solution was concentrated in vacuo, and the



Fe powder (4.1 g, 73.20 nunol) was added to a solution of 4-methy1-6-nitro4H- 20
benzo[1,4]oxazin-3-one (3.0 g, 14.42 mmol) in EtOH (100 ml) and water (50 m1). The mixture was
stirred at 60?gi vjgor %% with a mechanic stirrer for 18 hours, then filteregl W a0/057026

2010/07259 IQC%%(%% 9/067026 -53 - through a celite cake. The filtrate was concentrated under
reduced pressure to give 2.50g of 6-amino4-methy1-4H-benzo[1,4]oxazin-3-one as a solid, 98%. Step

46-Amino-7-bromo-4-methv1-411-benzoll 4]oxazn§(3 -one Tetra-tert-butyl ammonium bromide (6.77
g, 14.04 mmoetjdvassddeditd bysf&ﬂsitlélﬁr@flﬁﬂg‘@hﬁrﬁ%ﬁrﬁé’éﬁylmlbéﬁé@ﬁh@@%%&h‘@ éhe (2.5 g,

14.04 mmol),in (ﬁ@@%ﬂ%@@s@d%ﬁl%@@%@?ﬁ@&lﬁw {P0m kv die aﬁw@ \asostiteskat room

temperature for 20 minutes, then quenched with aquous sodium bisulfjte so \(/% xfure was
extracted with- et CHRTRAR e bl 8?@‘&&8%?&%&? BréS #egr% W 4, filtered,
concentratedogmﬁrsgiuced pressure and purified via column chromatography to give 1.30 g of
6-amino-7- 1 -4- meth -4H- ben 4 I id, 40 %.

S.:MS6- mlr‘%i Bftlo Cﬁﬁptgenzop f‘?gﬁam[’n ]tgne AVe %%%@%QJ&'%%% QW&%Q
6-amino-7-bromo-4-methy1-4H-benzo[1,4]oxaERAMIALD 21 g, 0.82 mmol), tricthylborane (2.47 nil of
1.0 M solution in gxapes 6. AAN.EEK129BRICHACIR (AAGT.030.088 el and.Cs2CO3 081 g
2.46 mmol) in DMF (6 ml) was was heated at 50C un er.15 argon for. 8 hours. The mixture was
partitioned between EtOAc and wat FOACTE & AR 4) filtered, concentrated
under reduce‘dcmﬁ&ﬁwiemncbﬁxwfwdﬁmtﬁapmpt&heﬁh@a(h&ocﬁme%:hﬁm@ﬁé 1: 1) to give 0.095 g of

6-amino-7-ethy1-4-methyl-4Hbenzo[1,4]oxazin-3-one as a tan solid, 63%. Exampje 1

20(S)-4-(4-Fluoro-gignyl)-6-oxo-1,4,5,6-tetrahydro-nyridine-3-carbgxylic acid (5> O
quinolin-6-y1)-amide Thgsynthetic pro ash sed in this prepara Scheme |. EME
25 To a cooled ) suspensmn nf 150 mg (0.63 mmol) of Qro<phemwy1)-6-oxo-

d in 15 RIEPOf ( piepck CH2C 1 41 mL WO

P20031067020 - 54 | (0.956 ramiaD of oxalyhe othh
The mixture wis_allowed to reach fdomAemperature with stirr \g oyer two hour
evaporated in in vabaafaqgirgéethylen ide was added and-st Yayed in vacuo.
Methynele chloride (10 mL) was again afeéed and removed in vacuo, and @egssidue dried in high
vacuum for 20 5 minutes to give (S)-4-(4-fluoro-pheny1)-6-oko-14.5,6-tetrahydro-pyridine-3-carboxylic
acid chloride, which was dissolved in 8 miL ofcgqy CH3CN amigziefered to a sealable tube under

6-amino-5-ethquuino|ine (6@;@]@20.348 m

for 24 hours. The tube contents-we¥e cool bom t ture, 10 saturated aqueous NaHCOL1
solution (10 mL) was added BA8%roduct X ed with E he combined organic layers were
washed with brine, dried overMgSO4, fil req\,and
\/\
10 3 SC
HEME K

Step 1 (S)-4-(4-Fluoro-phenyl)}-6-0x0-1.4.3.6-tetrahydro-pyridine-3-carboxylic

acid {1-[2-(tert-butyl-dimethyvl-silanyloxy)-ethvl}-5-methyl-1H-indol-6-yl} -amide

15 1-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl }-5-methyl- 1 H-indol-6-ylamine was dissolved in
10 ml dichloromethane and 0.25 ml triethylamine. The solution was cooled to 0°C and 150
mg of (S)4-(4-fluoro-phenyl)-6-0x0-1.4,5 6-tetrahydro-pyridine-3-carboxylic acid chloride
in 1.5 mi dichloromethane was added. The resulting mixture was stirred at 0°C for one hour,
then at room temperature for two hours, DMAP (100 mg) was added and the mixture stirred

20 for another hour. The reaction mixture was then partitioned between pH 7 phosphate buffer



concentrated under reduced pressure. The residue was purified by flash chromatography eluting with
CH2C12/MeOH/NH40OH (100/10/1) to give 30 mg (22.2%) of

(S)-4-(4-Flugr (? Q%rb\]zi% 56-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic agighygpaanesme7o26
(5-ethyl-quinolin é amide as 15 a pale yellow foam. MS (ESI): m/z 389 (M+HY Additional

compounds prepared using the above procedure ;? shown in Table I. 20EXAMPLE 2 (S)-4-aluoro-.
hei_pty14'156-taline-3-carboxylic acid [1-(2- hydroxé ethyl)-5-methyl- | H-indazol-6-yll-amide The
synthetic proséding eestateir tisisprapsaeatonds Girdinee MOSERSH B, SeRERMECIEHE

1(S)-4-(4-Flygre-Rheryd; féc%%laf}@@@ I«E&F@xm’ﬁkﬁfﬁmﬁln@sﬁmhﬁwéﬁlﬁ@l@o@v@eﬁhguﬂ -dime h

-silanvlox-5 -meth 1H-indazol-6- 1 -am 1.0

142-(tert-Buty: é.#ﬁé%ﬂ%%ﬂ%ﬁ%@%ﬁy‘ifé TRy ATCRY e SIeR OREHiR &89 Wig 659 mmol) and
(S)-4-(4-fluovatphametha-axend oD BetetiahydtioypyHeiriel3-ar boxiyke: acid2oibritle (74 mg, 0.29 mmol,
prepared asgescribe v, a crystal of DMAP
and sea(IjSed 59 E % %ﬁ%ﬂ@o o é\r/]Lw s%%égélj%%ggh—%}} Egn cooling the
mixture wasadithifed Ixtiidiyes s yplHangphtivn-ghiiextracted with ethyl acetate. The
combined or ?'&'Qare%@ﬁi%ﬂ%%@)waﬁ%eﬂ / Eth@fﬂﬂgrde’dl%@w:aemsd@usmanngﬂie filtered and
concentrated in vacuo. The residue wa pur|f| fla %1 ?mato&r%hl}/ g( 2 dissoved in a
dichloromettaReAHBEHASHAY o8 56 g 1353%%) 3 )ty yly-amt g) was dis

(S)-4-(4- fluommhlemjl)-ﬁﬂd%ém 1403, Gvtedrahy drovpyridines8-canbexriieacids stirred under argon

Do et e RlREAe o RIRC kel RaRl o AR R AsANe R d Soi. Step

2(S-henl -B-0%0-1 -tetrahydrocar Ic acid
[I(2-hyd roxyiémyj}y.glimwmﬂ@g@ym@m yisigairacted with ethyl acetate, and the combined

(S)-4-(4- FluQﬁ%anteﬂé’é &i@%@fé—ﬁ]&i@i@@i@ﬁﬁﬂﬁ%ﬂ%@éﬂ@'@%'leéiﬁb@ﬁycﬂ‘(?ea@ﬂdzacuo The product
{1-[2-(tertbutyl- dlmethgl -silan l?ﬁ%é) ethéf]ﬁ&meth |nd : _(}ﬁﬁamlde 46 mg. 9 0. 09 namol) was
20 dissolved i PSR TIPS BFRE lgt?e? ahd i e WaS allowed to stir
overnight at [gpmemmwgnnmsmwmwasmmbémteuum»@mﬂﬁdm@wmthyi] -5-
2010/07125597P%T E[Eﬁ%%/g%qg%g“ %§Ei(n idye was purified by flash chromatography (95:5

ive 24

dichlororethanelim anol) g (70.6%

(S)-4-(4-Fluchd hamsy NoBRsesds, a@sﬁtéwﬁw?%%Wfam@%d&%fr%&%dmﬁbi@ L
-(2-hydroxy-ethyl)-5-methyl-1H-indazol-6-y11-amide white crystalline solid; MS (ES-L)iri/z 409 (M + H).
5 Additional compounds prepared using the above procedure are shown in Table I. EXAMPLE 3
(S)-4-(4-Fluoro-pheny0-6-0x0-1.4,5,6-tetrahydro-pwidine-3-carboxylicacid {142-
hydroxyethyl)-5-methyl-IH-indol-6-y1} -amide

20

Example 4

Formulations
Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. "Active ingredient” or "Active compound” as used in the Tables means
25  one or more of the Compounds of Formula L

Composition for Oral Adminisiration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.



The synthetic procedure used in this preparation is outlined in Scheme K. 10 SC HEME K
1(S)-444-(4-nhenvl)-6-o0x0-1.4.5.6-terahvdro-pyridine-3-carboxylic Step acid 1 2 tert-but
1-dimethyl-w%ﬁ%)-ggyyl1-5-methyl-lH-indoI-6-y11 -amide 15 PCT/EP2009/067026
1.42-(tert-Butyl- |metﬁyl-siIanyloxy)-ethyl]-5-methyl-IH-indol-6-ylamine was dissolved in 10 ml
dichloromethane and 0.25 nil triethylamine. The so:il.gion was cooled to OC and 150 mg of
(S)-4-(4-fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid chloride in 1.5 ml
dichloromethane was added. The resulting mixture was stirred at OC for one hour, then at room
temperature for two hours. DMAP (180, ma)ivasadsedandihembdure stirred 20 for another hour.

The reaction mixture was then partitioned between.pH-Z phosph

\ate-buffer WO
2010/07259 FrEEadEPY009/067026 - 57 - and ethyl acetate. fﬁe"ﬁr’d‘é‘nic layer was dried oyer sodium
sulfate, filtered:i¢onteatiaied under reduced pressure, and {r @sidue purified by flash
ch_romatogr hy-to-give-/0 Mg of (S)-4-(4-fluoro-phem)-6 c,\i}osgr/,4,5,6 tetrahydrc pytieiner3-carboxylic
acid {142-(h2ﬁ8%ﬁ§ﬁ P& silanyloxy)-ethy11-5-methy1-1H-iRddl-6-yIl -amide e/z 522 (M+H). 5 Step
2(S)-4-(4-Fluorsspheryibysomabioni , 4,5,6-tetrahydro-pyridine-32d&iboxylic acid
11-(2-hydrgxyethyb-5-methyt-tH-inde-6-yit—amide .
(S)-4-(4-Flu }89%)f§1enyl)-6-oxo-l,4,5,6-tetrahydro-pyridine-3-cg?bsoﬁvlic acid
{142-(tertbytyMdimpetynib sitarplodiylethy1]-5-methyl-1H-indo[L 18131} -amide (70 mg) was dissoved in a
mixture of I-mt-FHF -t mt-waterand-3-mi-aceticacidThe sofutionm was stirfed under argon 10 at
room temperature for six hours. Saturated aqueous sodium bicarbonate solution was added until the
pH was neutidie TEEHIREIE ARBbBaFaG it syt acalenidhascBibiRld Biganic fractions
were driegl oyghsedismssuiiateianshsobvenrt ramaeaedtcvaciond Reproouat wastpgrified by flash
chromatograr%)hy. to ive.?g mﬁ% of . 7 i
(S)-4-(4-fiuorS BRSHH & b P I P B Y& IS dPES B dine-3-carboxylic acid
{142-(tert-butyl-dimethyl-silanyloxy)-ethy11-5- 15 methyl-111-indo1-6-yll -amide; (M+H) 407. Additional

compounds prepared using the abOV@OH{%&@%{%g@amdgt};@m@f 1. 20 Example 4 Formulations

1—

Pharmaceutical preparations for delivery by various routes are fommlated as shown in the following
Tables. "Actilegiediesdient” or "Active compound" as used in ti&®8#es means 25 one or more of the
Compounds ggﬁ—vgrmﬁlﬁ%ﬁn&omposition for Orar Administration; lpgredient

Fumaric acid U5¢g

Sodium chloride 20g

Methy! paraben 0.15¢

Propyl paraben 005¢

Granulated sugar 255¢g

Sorbitol {70% solution) 1285¢g

Veegum K (Vanderbilt Co.) 1.0g

Flavoring 0.035 ml

Colorings 0.5 mg

Distilled water q.s.to 100 ml

10 The ingredients arc mixed to form a suspension for oral administration,

Parenteral Formulation

Ingredient Yo wi./wt.

Active ingredient 025¢g

Sodiom Chloride gs to make isotonic




% wt./wt. Active ingredient 20.0% Lactose 79.5% Magnesium stearate 0.5% The ingredients are
mixed and dispensed into capsules containing about 100 mg each; one capsule would approximate a
total dgily d%%tg% /WZ%;.OH)'/O?ZSQ?PCTTEP2009/067026 - 58 - Compq,g&i%{&@%@dzg\dmini;tration
Ingredient "Ay'w }) ctive ingredient 20.0% Magnesium stearate 0.5% Crosscannellose sodium
2.0% Lactose 76.5% PVP (polyvinylpyrrolidine) 1.0% The ingredients are combined and granulated
using a solvent such as methanol. The 5 formulatiol is then dried and formed into tablets (containing

about 20 mghakadtivenpotypound) with an appropriate tablet Afiohine. Composition for Oral
Administration-tagredient

The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity
of sodium chioride is then added with stirring to make the solution isotonic. The solution is
made up to weight with the remainder of the water for injection, filtered through a 0.2 micron

5 membrane filter and packaged under sterile conditions.

Suppository Formulation
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight,

10
Topical Formulation

ingredients Grams
Active compound 022
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
‘Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring. A
sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify the
15  ingredients, and water then added g.s. about 100 g.

Nasal Spray Formulations




- Amount Active compound 1.0 g Fumaric acid 0.5 g Sodium chloride 2.0 g Methyl paraben 0.15 g
Propyl paraben 0.05 g Granulated sugar 25.5 g Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt

Co.) 1.0 g Flaxaring 0,035 ml Colorings 0.5 mg Distilled water g.s to 100 sgérE@2hbsipgsedients are
mixed to form a suspension for oral administration. Parenteral Formulation

- 60 -
Several aqueous suspensions containing from about 0.025-0.5 percent active compound are
prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium carboxymethylcellulose,
dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal spray

5 formulations may be delivered via a nasal spray metered pump typically delivering about 50-
100 microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-
12 hours.

Example 8§
Intracelular Calcivm Flux (FLIPR) Assay

10 Compound and Reagent Preparation

Stock solutions of compounds were prepared from powders as a 10 mM DMSO stock
solution. These solutions were stored at RT during the two week period of these experiments
to prevent frecze-thaw of the DMSO stocks. The DMSO stocks were added to the
appropriate assay buffer at a concentration of 10 uM, and then diluted serially to the final

15 concentrations that were tested. No observable precipitate was formed at any time during this
process. The aqueous solutions of compounds as well as ATP (Sigma A7699) and BzATP
(Sigma B6396) were prepared fresh for each day of experiment.
Cell culture: 1321N1-hP2X; and HEK293-rP2X,
1321N1 cells stably expressing the full length human P2X; gene (1321N1-hP2X7) and

20 HEK293 cells stably expressing the full length rat P2X; gene (HEK293-rP2X5) were
obtained from the Roche Cell Culture Facility. 1321N1-hP2X; ceils were grown in
Dulbecco’s Modified Eagle’s Medium (DMEM) high glucose supplemented with 10% FBS
and 250 pg/mL G418. HEK293-1P2X; cells were grown in DMEM/F-12 supplemented with
10% FBS, 1 mM CaCl;, 2 mM MgCl,, 2 mM L-Glutamine and 500 pg/ml G418, Cells were

25 split such that they never became >70% confluent.
Intracellular Calcium Flux (FLIPR)
On the day prior to the experiment, 1321N1-hP2X; or HEK2934P2X; cells were released

into suspension with calcium-free PBS + Versene and washed by centrifugation with

calcium-free PBS to remove the Versene, Cells were resuspended in growth medium at a
30 density of2.5 x 10° cells/mL and seeded into black walled, clear botiom 96 well plates

(50,000 cells/well) approximately 18 hr prior to intracellular calcium flux experiments,

On the day of the experiment, plates were washed with FLIPR buffer (calctum- and

magnesium-free Hank’s Balanced Salt Solution (HBSS) supplemented with 10 mM Hepes,



Ingredient % wt./wt. Active ingredient 0.25 g Sodium Chloride gs to make isotonic WO
2010/072597PCT/EP2009/067026 - 59 - Water for injectionml The active ingredient is dissolved in a

portion of th& éév%ﬁw %jﬂjection. A sufficient quantity of sodium chloride ig then addedwith stirring to
make the solution Isofonic. The solution is made up to weight with the remainder of the water for

injection, filtered through a 0.2 micron 5 membrane filter and packaged under sterile conditions.
Suppository Formulation Ingredient % wt./wt. Actl'\_/(laI ingredient 1.0% Polyethylene glycol 1000 74.5%
Polyethylené §lyediMaanRi 598 2nndliag eadicty ade) nrdnka Regether Yrehinnealds washeam bath, and

poured nto (0 SAALRIIND2 A ralel WEiahty 0 BPpleaHT TVURIOR pisulaniaiGiRACtve

washing and the cells were allowed to equilibrate for 20 min at room temperature with
antagonist or vehicle (FLIPR buffer). Agonist (100 pM BzATP final concentration for

5  hP2Xs; 5 pM BzATP final concentration or rP2X;) was added online with the FLIPR and
fluorescence measurements made at 1 sec intervals for 60 sec followed by 3 sec intervals for
a further 4 min (5 min total). A final addition of 5 uM ionomycin was made and the maximal
BzATP-evoked fluorescence normalized to the maximal ionomycin-cvoked fluorescence.

Example 6
10 Human Whole Blood TL-1P Release Assay

Compound & Reagent Preparation

10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used
cither fresh or after storage at -20°C. Appropriate (200x) serial dilutions of the compounds
were made in DMSO, then freshly diluted 1 to 20 (10x) with Dulbecco’s phosphate buffered
15 saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
always equaled 0.5%.
30 mM ATP (Sigma A7699) was prepared immediately before use in 50 mM HEPES (Gibeo
15630) and the pH adjusted to 7.2 with 1M sodium hydroxide.
Biood Donors
20 Human blood donors were medication free and restricted from utilizing alcohol or caffeine
for at least the 24 hr preceding collection. The blood was coliected into sodium heparin
vacutainer tubes and used the same day.
Assay Method
The OptEIA Human IL-1B ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
25  Substrate Reagent Set used in the assay were commercially obtained from BD Pharmingen.
Blood was diluted 1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B8, Sigma 1.3129)
added to a final concentration of 25 ng/mL and incubated for 2 hr at 37°C. 48 pL of this LPS
primed blood was added to 6 uL of the 10x compound in 5% DMSO/PBS in the appropriate
well of a 96-well polypropylene piate. The blood and compound were mixed and allowed to
30  incubate for 30 min at 37°C. 6 ul of 30 mM ATP was added to the LPS-primed blood +
compound, mixed thoroughly and incubated for a further 30 min at 37°C. 96 pl. of ELISA
assay buffer was added to each well and the plate centrifuged at 4°C 1,200 rpm for 10 mun.



Span 60 2 Tween 60 2 Mineral oil 5 Petrolatum 10 Methyl paraben 0.15 Propyl paraben 0.05 BHA
(butylated hydroxy anisole) 0.01 Water g.s. 100 All of the ingredients, except Water are combined
and heated %With stirring. A sufficient quantity of water at abo,u e&éadded with
vigorous stw‘??ng ?% éjrg% sify the 15 ingredients, and water then added g.s tf)out 100 g. Nasal Spray
Fommlations WO 20101072597PC1/EP2009/067026 - 60 - Several aqueous suspensions containing
from about 0.025-0.5 percent active compound areéprepared as nasal spray formulations. The
formulationsSoptionsaiy sentamirdctivaisgadienis hohmsihfoeNBM3E snvivbagytstifine cellulose,
e mEeC IaREa (IR 0E el SRR AR mar M adder e P
The nasal spray formulations m fivered via a hasa spray metered pump typically delivering
about 50- 10&ingckbliters of formulatlon per actuation. A typical dosing schedule is 2-4 sprays every 4-
12 hours. Example 5 Intracellular Calcium Fluxgfl#PR)Assay 10 Compound and Reagent
Preparation Stock solutions of compounds Were repared from owders as a 10 mM DMSO stock
solution. These solutions were stBrEEALY gL week-period of these experiments to
prevent freezeatitawy @ﬁd@e&hﬂ&@ammmﬂim&mﬁmmmemm @pperopriate assay
buffer at a c%gc%ntratl n of. 10 gmz’eand theH d|I ed se%@l}( to the fina

/group) are imm ip. wit ova umm { 0ug)m a{um on days 0 and 14.

Mice are then challenged with aerosolized OVA (5%) on day 21 and 22. Animals receive
vehicle (p.0.) or a compound of the invention (100 mg/kg p.o.) all starting on day 20.

10 Lung function is evaluated on day 23 using the Buxco system to measure PenH in response to
an acrosol methacholine challenge, Mice are then euthanized and plasma samples collected
at the end of the study.

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made

15  and equivalents may be substituted without departing from the true spirit and scope of the
invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective spirit and
scope of the present invention. All such modifications are intended to be within the scope of

the claims appended hereto.



15 concentrations that were tested. No observable precipitate was formed at any time during this
process. The aqueous solutions of compounds as well as ATP (Sigma A7699) and BzATP (Sigma
B6396) were prepared fresh for each day of experiment. Cell culture: 1321N1 -hP2X7 and
HEK293-rP2X7 1321N1 cells stably expressing the full length human P2X7 gene (1321N1-hP2X7) and
20 HEK293 cells stably expressing the full length ra@¥P2X7 gene (HEK293-rP2X7) were obtained from
the Roche Cell Culture Facility. 1321N1-hP2X7cells were grown in Dulbecco's Modified Eagle's
Medium (DMEM) high glucose supplemented wifdt#¥3EBS and 250 pg/mL G418. HEK293-rP2X7
cells were grown in DMEM/F-12 supplemented with 10% FBS, 1 mM CaC12, 2 mM MgC12, 2 mM
L-Glutamine and 500 tg/ml G418. Cells were 25 split such that they never became >70% confluent.
IntracellulaMBaldifielEs EEHR) On the day prior to the experiment, 1321N1-hP2X7 or
HEK293-rPRX7 cells wepe gglgased bitesMspension with calcium-free PBS + Versene and washed by
centrifugation with calcium-free PBS to remove the Versene. Cells were resuspended in growth
medium at a 30 density of 2.5 x | 05 cells/mL and seedecﬁainto black walled, clear bottom 96 well plates
(50,000 cells/well) approximately 18 hr prior to intracellulgr calgium flux experiments. On the day of the
experiment, plates were washed with FL1PR bdgfer (c@lciumzand magnesium-free Hank's Balanced
Salt Solution (HBSS) supplemented witl10 inM;Hepes, WO 2010/072597PCT/EP2009/067026 -61 -
2.5 mM probenecid and 2 mM calcium chlorigg) usihg a BTO-TEK 96 channel plate washer and
incubated with 2 mM fluo-3 dye at 37C for oge hr. hhe dye was then removed by plate washing and
the cellg were allowed to equilibrate for 20 min at rooRy p%ratqre with antagonist or vehicle (FLEPR
buffer). Agonist (100 tIM BzATP final concentration for 5 hP2X7; 5 WM BzATP final concentration or
rP2X7) waS bRt isHteaNt (P RPIPRIEHMERFescence measurements made at 1 sec intervals for
60 sec folloywgd:hy 3 sec intervals for a further 4 min (5 min total). A final addition of 5 pM ionomycin
was made and the maximal BzATP-evoked fluorescence normalized to the maximal ionomycin-evoked
fluorescence. Exdﬁmﬁlg & L0Human Whole Blood IL-| p Release Assay Coni ound & Rea ent Pre
aration 10 mM stack sajutions of compounds in DMSO (Sigma D2650) were prepared and used either
fresh or after storage at -20C. Appro riam%) % erial dilutions of the compounds were made in
SOl nen freatlly TR 20 HER W UL S SRS EHLPa 28 S oS
Mediatech tpcieR21-080)stauctd that finalDMSOncancenir atipouin dherbipe dnadbyaysetuatba ©H5%. 30
mM ATP (Sigma A769¢ s prepared immediately before use in 50.mIMHEPES (Cleo 15630) and
the pH adjifé ed to Q?%”%ﬁ%“l\?l‘ﬁﬁ‘s’d%?‘ﬂ%“#;df‘gg({gé‘f’é'l5%ﬂ F‘%(ﬁ%%ﬁ, Zooﬁifo}F’I;I{*%ihxf)IOEC‘)'&;g %d?fors were
medication free akd iestricted from utilizing alcohol or caffeine for at least the 24 hr preceding
collection. The blood wag ‘E%%%ﬁ&%@@r&%ﬂi heparin vacutainer tubes and used the same day.
Assay Method The OptEEA Hunian IL-1f3 ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
25 Substrate Reagent Sepugedlinstivetigsahhgierestsdmmercially obtained from BD Pharmingen. Blood
was diluted 1:1 with Dulkeceo§f2R1; HrS (Escherichia Coll 0127:B8, Sigma L3129) added to a final
concentration of 25 ng/mL and incubated for 2 hr at 37C. 48 pL of this LPS primed blood was added to
6 [IL of the 10x compouﬁ&-ﬁﬁiﬁ% DMSO/PBS in the appropriate well of a 96-well polypropylene plate.
The blood and comprund were mixed and allowed to 30 incubate for 30 min at 37C. 6 ftl of 30 niM
ATP was added to the LPS-primed blood + compound, mixed thoroughly and incubated for a further
30 min at 37C. 96 tiL of éﬂﬁ)ﬂ%’ésay buffer was added to each well and the plate centrifuged at 4C
1,200 ppm for 10 mm.  C; galkyl;

alkylcarbonyialkyl; or
alkoxycarbonylalkyi;

R* and R’ each independently is:
hydrogen; or

25 C.ealkyl; and

R is:
hydrogen;
Crealkyl;



WO 2010/072597PCT1EP20091067026 - 62 - Supernatant was removed and assayed for IL-113 using
the OptiEIA kit according to the manufacturer's protocol (Serum may be frozen at -20C prior to assay).
IC50s were calculated using XLfit. Example 7 5In vivo Assay for Asthma and Lung Function BALb/cJ
mice are immunized with a standard immunization protocol. Briefly, mice (N=8/group) are immunized
i.p. with ovalbumin (OVA; 10 pg) in alum on days 0 &hd 14. Mice are then challenged with aerosolized
OVA (5%) on day 21 angiRReAnmmalskkaceive vehicle (p.o.) or a compound of the invention (100 mg/kg
p.o.) all starting on day 20. 10 Lung function is evaluated on day 23 using the Buxco system to
measure PenH in respoﬁéé?B(WﬁgéréaéBVlrnethacholine challenge. Mice are then euthanized and
plasma samples collected at the end of the study. While the present invention has been described with
reference 9 the s&lﬁcific embogjirgeg\ts t er%of, it should be understood by those skilled in the art that
various chafiges may H& made 15°HE eqiivaidhtd fay be substituted without departing from the true
spirit arid scope of the invention. In addition, many modifications may be made to adapt a particular
situation, material,-composition of mattey, process, process step or steps, to the objective spirit and
scope of tggpresgﬁte |%?/D%Ha%rrl? %flégﬂé ejm‘gé?ﬁcélgt%ﬁs&are intended to be within the scope of the claims
appended hereto. - 63 - CLAIMS What is claimed is: 1.A compound ofula I: Ra R3NO R
5R4R5M1-;_—R2 ogg@g& igﬁg%%gemgns@tsﬁm%@g{ ‘ﬁ%@%&%%@ orl;nisOorl;10Rlis
quinolinyl; isoquinolinyl; dihydroquinolinyl; or tetrahydro’quinoﬁnyl; each optionally substituted one, two
or three times with a group or groups independently selected from: oxo; halo, Chealkyl,

halo-Gipalkyl; hydrnymathualicsh @it l0alkeGEqa i RAlissartianaliy suRstituted aryl;

6. The compound of claim 1, wherein R” is phenyl optionally substituted one, two or
three times with a substituent or substituents each independently selected from: fluoro;
chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile;

15 methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

. . 2. . . .
npound of claim 1, wherein R” is phenyl substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; methyl;

methoxy; or nitrile.

20

8. The compound of claim 1, wherein R” is phenyl substituted once or twice with fluoro.
9. A compound of formula 11:

RE

l

N 0

.
R1/N
O
R,
11;

25  wherein:

p is from O to 3;



150ptionally substituted heteroaryl; C3_6cycloalkyl; or Cl_6alkyl; R3 is: hydrogen; 20Ci_6alkyl,
alkylcarbonylalkyl; or alkoxycarbonylalkyl; R4 and R5 each independently is: hydrogen; or
25C1.6alkyl; and Ra is: hydrogen; Ci,oalkyl; - 64 - hydroxy-Ci_6alkyl; Ci_6alkoxy-Ci_6alkyl. 2. The
compound of claim 1, whereinmis 0.5 3. The compound of claim 2, whereinnis O. 4. The
compound of claim 3, wherein R3, R4, R5 and Ra afé hydrogen. 10 5.The compound of claim I,
wherein R2 is optiRhally, suBgHIwed ANaoNhy 6 dHIRCMRANRE of HalR: 4 WherRiiRR dsaheny!

optionally substituted one, two or three times with a substituent or substituents each independently

selected fréRBFosEpBEeh RIMSMBatihTee tiyesHaiha g e g oum detersatspilusmissiethoxy;
nitrite; 15 methexyathexy; dyerexyethexy; IYRvomeiyt: Doxyatby L atayctopraryimethoxy. 7.

The compound of claim 1, wherein R2 is phenyl substituted once or twice with a substituent or
substituents each bRGHHEREYISEICIEAHONF-1ALR: EioHEoHIeRI ety Dol e o8s. The
compound of chatshifahereimBR2lés pldenyl substituted once or twice with fluoro. 9. A compound of
formula ll: 25 Wh?{%‘:g‘-ﬁ%gﬁ from 0 to 3;

‘0gen.

10.  The compound of claim 9, wherein p is 0, 1 or 2.

10 11.  The compound of claim 10, wherein R'! is halo.
12.  The compound of claim 11, wherein R" is fluoro.
13. A compound selected from:

4-(3-Fluoro-phenyl}-6-0x0-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid (1H-
indol-4-yl}-amide;

4-(3-Fluoro-phenyl}-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (1 H-
indol-6-yl)-amide;

(S)-4-(4-Fluoro-phenyl)-6-0ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (7-
methyl-2,3-dihydro-benzo[ 1,4]dioxin-6-yl}-amide;

(S)-4-(3-Fluoro-phenyl})-6-o0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-
bromo-quinolin-6-yl}-amide;

(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,3 ,6~tetrahydro-pyridine~3~carb0xyﬁc acid
quinolin-5-ylamide;

(S)y-4-(4-Fluoro-phenyl)-6-ox0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (5-
bromo-quinolin-6-yl)}-amide;

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (7-
ethyl~quinolin-6-y1)-amide;

(8)-4-(4-Fluoro-phenyt)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {5-

5 ethyl-quinolin-6-yl-amide;



-65-  R1lis: quinolinyl; isoquinolmyl; dihydroquinolinyl, or tetrahydroquinolinyl; each optionally
substituted one, two or three times with a group or groups independently selected from: oxo; halo,
Cl.6alkyl; halo-C1.6alkyl; hydroxy-C1_6alkyl; or C1,6alkoxy-C1.6alkyl; each R6 independently is:
halo; C1..6alkyl; Ci_6alkoxy; halo-Ci_6alkyl; halo-C1.6alkoxY; 5 Cislkylsulfonyl; or nitrile; and It, is:
hydrogen. 10.The compound of claim 9, wherein p-i8@; 1 or 2. 10 11.The compound of claim 10,

wherein R is halo. 1Z)Theicompe 15l8igxdd, wherein Rvisdl 'd&-@‘—%%ﬁ%da%l ¢cted from:
4-(3-FIuoro-phenyl)-@é"-)oxgl,4,5,6- etrgﬁ%ro-pyridinc-3-carngylicH§£Iid (1Hindo1- -y1)-adee,

4-(3-Fluoro-ﬁ“ﬁﬁméyom?éﬂ?@%l rePrididusidarboxylic acid (111- indo1-6-y1)-amide;

(S)-4-(4-Fluoro-phepyL) x statr - nerdeeaihoxviig.acid i acid (5-
methy1-2,3-dih%/dro%m%[?%ﬁﬁfﬁ%@%ﬁ%%;ﬂﬁg &%&?@&PWQ{;& @c@rboxyhc acid 3

(S)-4-(3-FludPs PRy DRI 1- a5 Bitetrahydro-pyrid e-3-carboxylic acid (5-

bromo-quinolin-6-y](}§§.lz(uge' FluordhdatA URe- PRSIy I B o-pyridine-3-carboxviic acid (6-
1,4,5,6-tetrahydro-pyrldine-3-carb§it<1 Iiéﬂ gcid gu 0 n-5- IamichPSeb(,&)f pB(lé)-4-(4-Fluorc))(-}i)he?];/l)(-&oxo

1,4,5,6-tetraRiRIrS-pyrn b B 3cts By Hera s T Bramb-qmifslin-6-y 1)-amidc;

(S)-4-(4-Fluoro-phepyiL)-G30xR: dnétesh 8@ 80V Or Py 5idiRGs3r I§iREIY-E4rboxylic acid (6-
ethyl-quinolin-6-y1)?§r%id%; Sg;-fgl-FIuoro-%!henyl)-G-%Ja)EggB(}){111 g §drngyhc acid (6

1,4,5,6-tetraffabg siHamE-3-ehr8Bigke acid (5- 15ethyl-quinolin-6-y1)-amide; - 66 -

(S)-4-(4-Fluoro-phepyiL)-640%R; L -RY4iding3Garhoxde,acid ic acid (6-
(2-hydroxy-ethyl)-S-%hgi-1%—%%1@5%%&%%%5 ?’5,9 %&%me%éq%[&boxym aad (6

(S)-4-(3-F1ubigshényplieroxesioal & eutirirdi hgHmpbUs IR acid (5- methyl-quino

lin-6-y1)-amide;  (§Sk4AFGINRARREPFLE A4 deeiBAURNNIIRRVIINgR:cATbaXic acid (6-
bromo-2-ox o0- 1,2 ,3 ,4-tetrahydro-quinolin-7-y1)-amide ; (S)-4-(3-Fluoro-ph eny1)-6-oxo- 1 ,4,5
6-tetrahydrdSpgRiBME-3 488y, c acid (6- methyl-quinolin-5-y1)-amide;

(S)-4-(4-FlUOfO-phG{?Jal@:@l%ﬁo%EeﬁﬁﬁI@BXQIP,ZQEr@{@ﬁaﬁyﬁ‘:@&hﬁﬁﬂﬁq@g‘-’cﬁ%c@(ﬁ%%i‘d (-
-methyl-2-oxo-1,2,3 , .-tet.rahydro-qu|noI|n-7-y1)-am|de,
(S)-4-(4-FIu%iéﬁ‘eﬁ’frﬂ§lfél%3%yi),&’@}éﬁtétrahydro-pyrio!in(_a-s-carboxylic acid isoquinolin-5-ylami de;
nbyl)amider (8 Saad EL E e bshe S oo A aci
[5- ethyl- 1 -2hbjdrypedind)y-athyinddf-8:¢ifi-amitlemide; (S)-4-(4-Fluoro-phenyl)-6-oxo- 1,4,5
.6-tetrahydro-pyridi r{%)‘3’41%@@9&[&%ﬁl&?’ls%-gnx%tmfk ,%%Q%l&%h%&&fy@ idgn%;-'j ~carboxylic acid (5-
methyl-quinolin-6-yl}-amide;
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid
(I,6-dimethyl-2-0x0-1,2,3,4-tetrahydro-quinolin-7-yl)-amide;
(S)-4-(4-Fluoro-phenyl)-6-ox0-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid [6-
bromo-1-(2-hydroxy-ethyi}-2-0x0-1,2,3 4-tetrahydro-quinolin-7-yl }-amide;
{S)-4~(3-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (7-
methyl-quinolin-6-yl)-amide;
(S)-4-(3-Fluoro-phenyl)-6-0x0-1,4,5 6-tctrahydro-pyridine-3-carboxylic acid (7-
bromo-3-ox0-3,4-dihydro-2H-benzo{ 1,4 joxazin-6-yi}-amide;
(S)-4-(3-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (7-
bromo-4-methyl-3-oxo-3,4-dihydro-2H-benzo[ 1,4 Joxazin-6-yl)-amide;
(S)-4-(4-Fluoro-phenyl}-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(4, 7-dimethyl-3-0x0-3,4-dihydro-2 H-benzo[ 1,4 Joxazin-6-y1)-amide;



(S)-4-(4-Fluoro-p henyl)-6-oxo- 1 ,4 ,5 ,6-tetrahydro-pyridine-3-carboxylic acid
(1,6-dimethy1-2-ox0-1,2,3,4-tetrahydro-quinolin-7-y1)-amide;
(S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [6- bromo-1 -(2-hydrox
y-ethyl )-2 -oxo-1,2,3 ,4-tetrah ydro-qui no lin-7-yl]-amide ; (S)-4-(3 -F luoro-phenyl)-6-oxo- 1,4,5
,6-tetrahydro-pyri dine -3-c arboxylic acid (7- methyléguino lin-6-y1)-ami de ;

(S)'4‘(3'F|U0rO'phe@)ﬁ(@@ﬁéﬁ&ﬁl&ﬁ?@ﬁ&g@Z@ﬁ@%ﬁ&%%ﬂﬁl@@gﬁ?ﬁoxy}ic acid

bromo-3-oxo0-3,4-dihydro-2H-benzorl ,4|oxazin-6-y1)-amide;

(S)-4-(3-Flubfolpghehyletwre-3 4918 aHydienpytiatlesszsmbokyheidid (7- bromo-4-m

ethyl-3-ox0-3 ,4-dihyglra 2H-RRAE M dn 1) BXBEIN-B2Y3 ) aBNGE i ro- +4:(4- 3 -0X0- 1
,4,5,6-tetrahydro-pyri ine-(-3-carbg>c<fJ Ii%lgc)i?(%,%p-din’%é)(tshyl-3-oxé’?ﬁﬁgﬁﬁd%o%%gﬁgﬁéﬁ?

oxazin-6-y1cHmi-denctlyt-3-oxoGf-dipgdruétdmanyl) B anein 6 4/8-emedeahydro-pyridine-3
-carboxylic acid (4,7(3#@%&%&%%&%‘5%&691?ﬁlﬂsfﬁﬁmﬁlyélmﬁ%%ﬁéyﬁkgm%ﬁc acid (7-

(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6- ydro-pyridine-3-carboxylic acid (7-

ethy1-4-metPif!stoRstBya-2iewerrbi2tite ot Arowatintoyayiarhite; amide;
(S)'4'(3'F1UOfO-PhG{@ﬁé)ﬁﬁ&bﬂoépﬁ&%%ﬁx@@;&zx%ﬂ@&ﬂ@ éieﬁléﬁn%%dc@boxyﬁc acid (6-

ethyl-4-methy1-3-o0x0-3,4-dihydro-2H-benzo[1,4]oxazin-6-yI)-amide;
(S)-4-(4-Flusrstbreiarsiayoy ) amigdetrahydro-pyridine-3-carboxylic acid (6- methyl-quino lin-5

-yD-amide;  ($ -4%45&&9&51@&_%{3343:@:9%9:&4é@ﬁféﬁqﬂ{?&% w&iﬂ@a?:@a%ggwﬁaaw [1-

r
(2-hydroxy- ethyl)-2,5-d imethyl- 1 01-6-yll-amide ; (S )”- -(4-Fluoro-pheny1)-6-oxo- 1,4,5
6-tetrahydr&2pynTe-sibsthexyrienatislf W -yal Erslyasisg)-3 ,5-d imethyl-1H-indo1-6-yl] -amid e;
(S)-4-(4-Fluoro-p h Wkl(@:Pﬁ%'r&Jﬁhén%-%t-@wq[@;ﬁ)ﬁfit@iz%gd'r‘é@}%?ﬂéﬂé%%&%Q@fyﬂ@%&dlEl-
-methyl-2-ox o-1,2,3",4-tetrahydro-quino lin-7-y1)-amide ; (S )-4-(4-Fluoro-phenyl)-6-oxo- 1,4,5
6-tetrahydré2pyrniecgtbathéxyticraetiey -1 (rdpidral kyretigi1)-6-methyl -2-oxo- 1
,2,3,4-tetrahydro-qujpolin-7- amide, . . L
(S an(a-Fruoro-phe T 6B ASHah e s kR Ryritingc rbRamE 64 ro
xy-ethyl )-2-exoyl 1 -2 iytetratydi;sdinatdhGind-frainitie-7-y1)-amide;
(e?%;{_(g :;lg&rﬁ:8Bﬁ:g}%%%f_%—ﬁ%g@f&é@ﬁ&a&%ﬂg{-@( r%%'t%%?é}?%?o%%ﬁﬁ%ﬂ -( c%rboxylic acid [1-
(S)-4-(4-Flugohptieny) hokos It u-lirabyidros pytitiney dreabiosyic RSl {frdaethyl-3-oxo-3 ,4

e siverel gty liente. o (Ve 125,
1,4]oxazin-6tydinamide:hifinedyldtfioroopbany B)Grenshtdd-Guntatrabydreampiidine-3-carboxyl ic acid
ey e a oy Al g e e
-hydroxy-etkmﬁy}zn@mybﬁqnxman%@it)ymg;H-benz_o_[ 1,4] ox azin-(_s-ylpgmide ;
@ crony a3 A T RIEESLBEASS [ A Y st s -
(S)-4-(4-Fluarethiiebykl6: oxaitlyd: 5,0 ecahy(lr orpyrding-31gamaiylic acid (6- bromo-2-0 xo- 1,2,3
e s L e S 32 o
ethyl-3-ox0-3,4~dihydro-2H-benzo!{ 1 /4Joxazin-6-yl)-amide;
(S)-4-(4-Fluoro-phenyi)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [7-
bromo-4-(2-hydroxy-ethyl)-3-oxo-3,4-dihydro-2 H-benzo[ 1,4 Joxazin-6-yt |-amide;
(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,0~tetrahydro-pyridine-3-carbox ylic acid [4-
(2-hydroxy-ethyl)-7-methyl-3-0x0-3,4-dihydro-2 H-benzo} 1,4 Joxazin-6-yl }-amide;
(8)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [7-
ethyl-4-(2-hydroxy-ethyl)-3-ox0-3,4-dihydro-2 H-benzo[ 1,4 Joxazin-6-yl]-amide;
{S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (6-

bromo-2-oxo-1,2,3,4-tetrahydro-quinolin-7-yl)-amide,



(S)-4-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-
ethy1-2-methyl-quinolin-6-y1)-amide;
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid isoquinolin-8-ylamide;
(S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3-
methyl-cinnolin-5-y1)-amide; - 68 -

(S)-4-(4-Fluoro-pheRryl)r640rardsd-prer ety g0 Ry ARSI RONIEIARIB (2 ox yiic acid
dimethyl-quinotin- S?y):(L gmlde }'§ gg(4 Fluor(Ew hen gof?rﬁethyl -6-0X0- 1a4 50% téﬁr%cﬁydro pyrid

ne-3- carboﬂ/i%@@i’@%@-ﬁ?&'@x%ﬁ%@h&iﬁlﬂ? Yi8o¥uiAslin-5-yl]-amide;

(S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxyLic acid (2,6-
dimethy1-1-oxo-1 Q%ﬁﬁﬁl%@@h@ﬂﬁ%@gmmé :6-tetrahydro-pyridine-3-carboxylic acid (5-

(S)-4-(4-Flu€gg1r1 1Bheny 1 ﬁ&%lé%rﬁx&ﬁd% .5,6-tctrahydro-pyridme-3-carboxylic acid
(2,6-dimethyt -oXn-1, dro-isoquinotin-5-y1)-amide;

(S)-4-(4-Flaoro- pk@ﬁ;&)@&ﬂh@tﬁypbe@xb 6009 6-thrAhkpied picer3ridirboxgaibasidic acid
(1,6- dlmetmblﬁgwﬂpgr},@%}a zamide;

(S)-4-(4-F1uoro-pheny1)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxyl ¢ acid (2- methyl-1 -oxo-
1,2-dihydro-i soqu(ﬁ(}_ﬂﬂ-,(g ﬂgom@gnyl) -6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxvlic acid (3-

methyl-cinnolin-5-yl)-amide;
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3~carboxylic acid (2,6-
dimethyl-quinolin-5-yl)-amide;
(S)-4-(4-Fluoro-phenyl}-I-methyl-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxvlic
acid [2-(2-hydroxy-ethyl)-1-ox0-1,2-dihydro-isoquinolin-5-yl]-amide;
(S)-4-(4-Fluoro-pheny)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,6-
dimethyl-1-oxo0-1,2-dihydro-isoquinolin-5-yl)-amide;
(S)-4-(4-Fluoro-phenyl)-1-methyl-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (2,6-dimethyl-1-0x0-1,2-dihydro-isoquinolin-5-yl}-amide;
(S)-4-(4-Fluoro-phenyl)-1-methyl-6-0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (1,6-dimethyl-isoquinolin-5-yl)-amide;
(S)-4-(4-Fluoro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-
methyl-1-ox0-1,2-dihydro-1soquinolin-5-yl)-amide.



