DIHYDROPYRIDONE AMIDES AS P2X7 MODULATORS This invention pertains to compounds useful
for treatment of diseases associated with P2X purinergic receptors, and more particularly to P2X7
modulators usable for treatment of autoirnmune and inflammatory diseases. P2X purinergic receptors
are ATP-activiated ionotropic 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, lymphocytes, erythrocytes, fibroblasts and epidermal lanzerhans cells. Activation of
P2X7 receptor on such immune system cells results in release of interleukin-lbeta. (Solle etBiol.
Chemisny 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 showned to block P2X7-mediated1L-1 beta release and
P2X7-mediated cation fURFSYEMROBYRIDEINE. ANTIRRS AT 146, MEP3EABOES). Mice lacking the
P2X7 receptor show a lack of inflammatory and neuropathic hypersensitivity to mechanical and
thermal stimuli (Chessell et al., Pain 114, 3?6-39 005)). P2X7 js thus ; belie\éﬁd e} %g@ arole in
inflammatory TE8pBYSESTRErHEH B QT2 Aot ‘L7 B e S%éf)s 2hdin the onset and
persistence hehHQRCPafdondre &t dhricnRHarmBLs}. ExdZRer n84d; k8764888 (2006b)).
Modulators of the P2X7 re(gc?'[%tor thL{S mﬁg/egsaeve utility in the treatment of disease states such as
rheumatoid aﬂﬁ?i‘ﬁg,n%%etg% r r’?ﬁls?%(s)griaas, eﬁlergic dermatitis, asthma, chronic obstructive pulmonary

disease, airwByX hypergespopsivenessT BastiEishe doilop eienarias s sias I8 bowst disease, |
diabetes and Grobis disease. P2X7 moddlatorsaapalsa-be useiul inntieatmentoipair: including

chronic pain, heuropathic pain, and pain associated jnflammatory processes grré%g%gg;é{erative
C

conditions. THevedismeasierte yarheas] PrEaPstmdSRAAEAR 8 HBEH kT eptors,
including antagenisz.phRZ¥edesaRton el espaxiprddaniethnidsmitreatinalisedses, conditions

and disorders mediated by P2X7 The present jnvention satjsfies.these n S, wel hers. The
disclosure pr_cFW’HE%%Sﬁ?ﬁ%i‘%‘yﬁ%ﬁéﬁﬁﬁa@&%reéﬁ%r’rﬁ%ﬁ%ﬁ%&gﬂmf a%c?ggfz e‘l\gglt%%eé'eof,
wherein: m is theP1xniscthar Is R0 iboptionatlyrsgibs SetednandliRadsasoptpisalsitBussttuted aryl;

optionally substituted heteroaryl: , Qr @PSratyl,s: Rydiogen; Ghbalsyh)).
15a|kyIcarbon%ﬁ%?%gﬂsgfogﬁ(w’éé%ﬁnya@gﬁgg%%dgﬁg gérch independﬁly is: hy roge)r)l; or

C1_6atkyl; 20Ratdsohige G Crealiopk Fptresd oheai8A gresrdamddky TR A BiD5hydroxy
Chalkoxy- Chgad;, ane.RN is{AUdIBR0RY: ¢t 2], Br. J. Pharmacol. 149, 880-887 (2006)). Mice
- lacking the P2X7 receptor show & lack of inflammatory and neuropathic hypersensitivity to
mechanijcal and thermal stimuli (Chessell et al., Pain 114, 386-3 96 (2005Y).-P2X7 is thus
i believed o bave atole in inflammatory responses {Ferrari et al., J. Immunol. 176, 3877-3883
{2006)) and in the onset and persistence of chronic pain (Honore etal, J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006b}).
Modulators of the P2X7 teceptor thus may have utility in the treatment of disease states such
| as theumatoid arthritis, osteoaztﬁritis, psoriasis, allergic dermatitis, asthma, chronic
obstructive pulmonary discase, airways byper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes and Crohn's disease. P2X7 modulators
may elso be useful for treatment of pain, including chronic pam, neuropathic pain, and pam
associated inflammatory processes and degenerative conditions.
There is accordingly & need for compounds that act s modulators of P2X receptors,
inclnding antagonists of P2X; receptor, as well as a need for methods of treating diseases,
conditions and disorders mediated by P2X; The present invention satisfies these needs as
well as others.

The disclosure provides lcompounds of the formula [



Chalky'. 2a In a first aspect, there is provided a compound of formula I: or pharmaceutically
acceptable salts thereof, wherein: RI is: optionally substituted aryl; R2 is: optionally substituted aryl;
optionally swbstiiitetfseteroaryl; C3_6cycloalkyl; or R2 is Ci-salkYl; R3 iwchycrogens@i4 6alkyl;
alkylearbonylalkyl; or alkoxycarbonylalkyl; and Ra is: hydrogen; Calkyl; hydroxy-C1,6alkyl; or
C1.6alkoxy-C1.6alkyl; or hydroxy C1_6alkoxy- C1.6alkyl. In a second aspect, there is provided a
compound of fotniula II: 2b Il or a pharmaceutically acceptable salt thereof, wherein: p is from 0O to 3;
R6, R7, R8, R9 and R19 each independently is: hydrog%n; halo; C1_6al1lkyl; C3.6allcoxy; halo-Ci.

or pharmaceutically acceptable salts thereof,
wherein:
mis 0 or;
5 nisOorl;
R is optionally substituted aryl;
R is:
optionally substituted aryl;
optionally substituted heteroaryl;
10 Ciecycloalkyl; or
Cr.e alkyl;

hydrogen,
Cigalkyl;
15 alkylcarbonylalkyl; or
alkoxycarbonylalkyl;
R* and R” gach independently is:
hydrogen; or
Csalkyl;
20 R"is:
hydrogen;
Cy.galkyl,
hydroxy-Ciealkyl; or
Cisalkoxy-Cigalkyl; or
25 hydroxy C.salkoxy- Cyalkyl; and
R" is:
hydrogen; or
Creatkyl,



oalkYl; halo-C1_6alkoxy; C1.6alkylsulfonyl; C1,6alkylsulfanyl; C1_6alkylsulfinyl; phenylsulfonyl
wherein the phenyl portion is optionally substituted with C1-6alkyl; nitrile; hydroxy; alkylcarbonyl;
aminocarbonyl; alkoxycarbonyl; alkoxycarbonylalkoxy; hydroxycarbonyl; hydroxycarbonylalkoxy;
alkylaminocarbonylalkoxy; alkoxyalkoxy; hydroxyalkoxy; alkylaminoalkoxy; alkylsulfonylalkoxy;
hydroxyallcyBrGaiBstyasipetk fh&t iGpikoddedaminapantif eatodksalamitro; or two adjacent substituents
may form a C1,2alkylenedigxy or halo- 2alkylenedioxy; and each R11 independently is: halo;
C1,6alkyl; Cialkoxy; halosC3_6alkyl; halo-C1,6alkoxy; C1, 6alkylsulfonyl; or nitrile. In a third aspect,
there is provided a pharmggeutical,composition comprising: (a) a pharmaceutically acceptable carrier;
and (b) a compgund a [
6-Oxo-4-pheny1-1,4,5, -tetrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-dimethoxy-pheny1)- amide;
6-0x0-4-pheny®-1,4,
ethylphenyd)-amidg; 6-0xdr4-phenyl-1,4,5,6-tetrahydro-pyridine-3-carboxylicacid
(2-bromo-4-chloro-%-methaxyphenyl)-amide,
4-(4-Fluoro-phenyl)-6-oxo-14,5,6-tetrahydro-pyridine-3-carboxylic acid
(2-bromo-5-methoxy4-methyl-pﬁenyl)-amide; 2c
4-(3-Fluaro-pheny)-6-9x0-1.4 Ahvdro-pyridine-3-carboxylic acid
(2-brom8f595na§?1%>%§%?%%i tél;/cl? F\%ﬁ%%-ami%%?g
4-(4-Fluoroeptienyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4-chloro-5-
methoxyi;glq«gpyl)-amide; 4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(2-bromo-4,5- dimethoxy-phenyl)-amide;
4-(3-FIuoro-ph@Wi?@&k@h%ﬁ?ﬁ%@it@fx‘hhydro-pyridine-3-carboxylic acid (3,4-dimethoxyphenyl)-amide;
4-(3-Flugge-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4-chloro-5-
methoxy-phenyl)-amide; 4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(4-chloro-3-metPRSF e RPSERTE M5(4- Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (3-methoxysgimethyiphenybl amigdeair{R)-6-0xo-4-phenyl-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (2-bromo-4,5-dimethoxyphenyl)-amide; '
(S)-6-0x0-4-phenyict4oslsrte®ranydro-pyridine-3-carboxylic acid
(2-bromo-4,5-diptethoxympgny1)-amide,
4-(4-Flourg-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3,5-dimethyl-pheny1)- amide,
4-(4-Floufo-Shenyl)-6-oxo-1,4,5,6-tetrahydro-p dine-3-carboxylic acid (2,4-dichloro-5-
methoxy-phenybyaoiee; 3- { [4-(3-Flouro-phenyl)-6-oxo-1,4,5 ,6-tetahydro-pyridine-3-carbonyllamino
}-4-methylbenzoic acid. methyl ester;
4-(3-Flouro-phe¢§fﬁ‘3‘ =0X0-1,4,5,6-tefrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-
dimethoxy-plienyik)sanitdeydii44-touro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(2-_bromo-5-metgg(>&%gaerggl J%‘%ﬂe E;hdd-(sl-FIouro-phenyl)-6-oxo-1,4,5,6-tetrahyd ro-pyridine-3-carboxylic
acid (2-bromo-5-met oxypﬁ nyI)-amide;
4-(3-Flourd-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(5-methoxy-2-mg&%&g@gnyl)-amide; 2d ‘
4-(3-Flouro-phenyl)-6-0ko-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-acetylarnino-2-
chloro-pheny1)-&migley4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyrid e-3-carboxylic acid
(2,4-dichloro-5- h p 1)-amide; 5-Bromo-4- {[4-(3 -fluoro-pheny1)-6-oxo-
1,4,5,6-tetrahyd:;ln %ﬁ%g)l{r?é%?{gggr Ignyl]amino -2- methoxy-benzoic acid methyl ester;

- Cr.salkoxy-Cigalkyl; or

hydroxy Ciealkoxy- Cy.salkyl.

In a second aspect, there is provided a compound of formula I1:



4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
methyl-phenyl)-amide; 4-(3-FIouro-phenyl)-@boxo-l,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(2-chiloro-5-hydroxypheny1)-amide; 4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (6-chloro-2-fluoro-3- methyl-phenyl)-amide; 4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-p
dine-3-carboxylic acid (5-chloro-2- difluorometboxy-phenyl)-amide; -
4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tefrahydro-pyridine-3-carboxylic acid
(2-chloro-4,6-difluoropheny1)-amidel O
(R)-4-(3-Flouro-ph&hyl)-6-oxo-1,4,5,6-tefrahydro-pyridine-3-carboaid (2-bromo-5-

(S)-4-(3-Floure
climethoxy-phe
4-(4-Flouro- IZ203 thl¥106-o +4,5,6-tetrahydro-pyridine-3-carboxylic acid
(2-bromo4 %:dimethoxy-pReny1)- mide_,E_mmu} :
4-(4-Flouro-phenyl}<6-ox0-1,4,5,6xtetrahlydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
methyl-phenyl)-amide; (S)-4-(3-Flou¥6-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(2-bromo-5- methoxy-4-methyl-phenyl)-amide;

(R)-4-(3-Blaushephersytis-BiprocdnB GstditfaprgaFo-pyridine-3-carboxylic acid (2-bromo-4,5-
dimethox%iphgnyl)-amide, 4-(3-Flouro-phenyl)-6-oxo0-1,4,5,6-tetthydro-p dine-3-carboxylic acid
(2-bromo- -%fﬁ%)%’ -5-%methoxy-pheny1)-amide; .
4-(4-Flobrd- W@rﬁ/‘ t0x0-1,4,5,6-tetrahydro-pyridine-3-carhoxylic acid (2,5-giimethy-phenyl)- amide;
4-(4-F|ogﬁ91{i’b3ﬁy1§9&mb®l-‘i¢495,Wﬁ%—%hﬂﬁ@g@é ¥ éﬁé}lﬁ:ﬁéé’?d%%-ﬁé?ﬁ‘fét%ﬁ?é?yl)- amide;
2e 4-(4-Flourq-phenyl)-6-0x0-1, - DNvidimendicarbakyiswdbi]; phenylsutiony
(2-brorn&%i‘lﬁ??ﬁ@%@iﬁémiﬁlg}@s‘g%ﬁpy@% .l , v " itrile: B
(R)-4-(4-Flossa-pheret) @oxion ia B reting e By FRITEES L aPBER B 13 homo-4,5-
dime_thox@é;%%gﬁ@rgdﬁgééﬁb%gﬁﬁ-ﬁw@b&mi)ﬁk@x@ca:,uoﬁﬁaikwahwrqu@ﬁb@%carboxylic acid
(2-bromd*4:5="dimethoxy-pheny1)-amide; . valkoxy: hydroxyalkoxy:
(R)-4-(4-WQWXW%XOQW¥MWH’}B%‘%?@iﬂ%@?—%%ur%)g{yﬁg acid (4,5-dimethoxy-2-
methyl-pr}%%}/agéggaigg' Sgsc)ﬂgy-lgﬁlfdqurgkghﬁ;ﬂmﬁr&cgm;435563’@?@&1%11‘63p@ﬁéﬂéﬁﬁé;@é@l%oxylic acid
(4,5-dime'c:1 Xy- -metﬁyl-phenyl)-a,mide, ) ; Lalkylenedioxy or halo-Cs.

(R)-4-(4- Etoialiskie ny RETon ity A8 85 SR B S B RS dro-pyridine-3-carboxylic acid (2-

?sr.())-rz-o(iig?é 'I %%%i%l‘))gﬁnyé)rls?%gﬁol 4.5,6-tetranydro-pyeidine:3roarhoxyligisi @r

bromo-4, SadirRetHassRprEAYY S Mitfe: galkyL, CrgalkORT, R
(R)-4<(3-Em%@%@xjaf§jgﬁ@;l,4,5,6-tetrahydro-pyridine-3-carboxy|ic acid (5-methoxy-2-
methyl-phenyl)-amide; (S)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(5-methoxy-2vimeathylRhenyt)ranideded a pharmaceutical composition comprising:
(R)-4-(3-Flouro-phenyl)-6-ox0-1,4,5,6-tet hydro-?yrid'ne-S-carboxylic acid (4,5-dimethoxy-2-
methyl-phenﬁ)-&ﬂ#@@?@ﬁ%—‘(@lﬁlﬁ%‘iﬁ@ ny1)-6-0X0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(4’54imethoxﬁﬁ?'a%ﬁﬁdﬂﬁ'ﬂ%)@éﬁﬁ%jdﬁbve
4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-3,5-
dimethyl-ghengskiarmiget4ar& o pmosphehyhcenprBnt 425698 tHEMydro-pyridine-3-carboxylic acid
(2-methy1:5< trifluoromethyl-phenyb-amide . 5.0 3. i acid (- -4:5-dimethoxv-phenyl)-
4-(3-Flour%'-p (é"hay' -8?g%gi}il’§i)%?§£¥[etrahyg%-%§?i3ir?gfg?ég%goii;ﬁc%girgmo 43-Gimethoxy-pheny)
(5isopropytsRienethylphenyl)-amide; ‘

4-(3-Flourg-pleny 1)-0:0x021s4:2 G-ieUabYHreame IiBa w3 At @i aGek{2-ChietRoRy-4-methyl-
diethylsulfamoyl-phenyl)-amide; 2f
4-(3-Flourphshgmamgleixo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(5,6,7,8'teg[%é@ﬁ,@ﬁ@&gﬁhﬂl@ﬂéf%ﬁhﬁmwﬁﬁidme—3-carboxy1ic acid (2-bromo-4-chloro-5-methoxy-

phenyl}-amide;
4-(4—Fluoro-pheny1)—6-0x0~1,4,5,6—tetrahydro—pyri.dine~3~.carboxy1ic acid (2-bromo-3-methoxy-

etrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-

4-methyl-phenyl)-amide;,



4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4fluoro-5-methoxy-2-
methyl-phenyl)-amide; (R)-4-(4-Flouro-phenyl)-6:0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(2,5-dimethylphenyl)-amide; (S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (2,5-dimethylphenyl)-amide;
(R)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(2,3-dimeghyl % mﬁl_ . (9)-4-(A-Flouro-phenyl)-6-0xa-1,4,5 6-te ahydro-pyridine-3-carboxylic
acid (2, 3_%%%)%% E%ez# e)B_ag%?l) dﬂéf;gf%,é 9&1‘8}9&0 ;yj;)n%me% chrbofxyﬁec ac1gq5~bpgmo—?-me OXy-
(R)-4-(4-Prortryheepljtbaoxdel ,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-3,5-
dimethyl-phenyl)-anmide: (S)-4-(4-Flouro-phenyl)-6-0xo-1.4,5 6-tetrahydro-pyridine-3-carboxylic acid
(2-brom0-3tz,5- dime{%yl-p%gnyl -arﬁ%’ % 1 9 }%}%ﬁ%% ?g’a?ooxyﬁlc Y88 (Z %romo—ﬂr-c%ﬁ)ro-a—
4-(4-Flourocpteanyhesybxeride;5, 6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-5-(2-
hydroxy-ethexsie-MatrPRENMI AN sb yiro. pyridine-3-carboxyiic acid (2-hroma-4.5-
4-(3-FIourqla-phenyig)T}%%}go?l,4,5,6-’tétr’abydroypﬁi(Ijji%%-Ci’f-lgart%l;(ﬁféya{%:i%jc‘[4-(6h%orgl-%ﬂ(‘zs-
hy(droTy-&mﬁ@WS}e@ﬁwﬁﬁ@ﬁw]-amid% . il 2.3 dipetiy) ) ]
4-(3-Floura phenyh)::9xer k4, 6 tetabydraspviding scarbaxyl £ acid {2 3-dignetyl-plienyl)- amide;
4-(3-Flourogphenyl)%oxo-l,4,5,6-tetrahydroﬁriggg-&carboxyli}?acid (4-(fIiJoro-5-me OXYy-2-
methyl-pliosyI}L-4mIEE; 4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxyl ¢ acid
[2-bromoArehiarg:5:,(R:yAE0XYsothoxy):DheNI-atides o 3 oiboxyiic aci
4-(3-FIouro(-phenyrl)%-o%f-jl;,4,50,6-’tétr’ahydro-py?m%fgagrggg/|}‘ ggi%ﬂ% P &y T e(;)m’s‘
4-(4-FlouFecBieanyphenphaidss 6-tetrahydro-pyridine-3-carboxylic acid

(2-methy L-brsiifamc WLAMIS, 6 tetranydro-pyridine-3-carboxyiic acid (4-chloro-3-
(R)-4-(3-Fll?oro-pheg¥%)- -2xo-1,4,5,é-ietfahygro?pr)}/sr]izairlllé?B%c{:aaf%b)S}i fig 31d {#-chloro-3-methoxy-
(5-isopropyr¥RetEydphenyl)-amide; 2g

(S)-4-(3-Filotirgphenyd)sBrex0:d.4.b Satetrabydrosnyridine-3:carhoxylic acid (5sopropyl-2:,
methyl-pheﬁgl)-ami Je; 4-( -FIuoro-pﬁényl)-Gixo%,5,6-te%ah§£%—py??§i§e%?§§r%%£ﬁ€% 1|d
(4-chloroZ@thBsdidsnethyl-pheny1)-amide;
(R)-4-(3-Flunsocphenyhl6,0x0: 2 4.8:Etetabydianmyriding:3:caroxylie acid, [2chigro-5:(2:.
hydroxy-ethoxy)-2-methylphenylkamide;
(S)-4-(3-FIBTREHIEIN-6-0x0-1,4,5,6-tetthydro-pyridine-3-carboxylic acid [4-chloro-5-(2-
hydroxy-ethoxy)2-mnethylP b,ﬁfﬁ{l‘i@%&ﬂ?éro—pyﬁdine-?;—c;arboxyiic acid (2-bromo-4,5-dimethoxy-
(S)-4-(4-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-5-
(2hydroxyP 2% dHethyl-phenylkamide:
(R)-4-(4-FLuoRiephepld)ydraxexa.4 A Hetettahydropyridine 3cearbonyliciaci 14eor0s e y)-
(2hydroxy-etgoxy)-z-methyl-phenyikamide; (R)-4-(4-Fluoro-phenyl)-6-0x01,4,5,6-tetraliydro-p
dine-3-ca?g8x§’lic acid [2-bromo-4-chloro- 5-(2hydroxy-ethoxy)-phenylEamide;
(S)-4-(4-FeérBipirenyidnpiardod) 5,6 tettablyoin-pyritine-3-cathxytieacid [Rhame-4-ehloro-
5-(211ydrr%>e<%ie}tih9>%/s')-l3lg&en¥|l-ainide;

4-(3-F1luoro- ?165?1\9 B-6%0- ,&2!,5,6-tetrahydro-pyridine-3-carb0xy1ic acid [4-chloro-5-(2-

?y;j r0>((y- p'Td@ék«yi )S—E—h imethybahdnyikamiges ,6;Legahydr0§3yridine -3 —B:arbcin.yl] - a(xjr:i[not})-4~methy1~h I
S)-4-(3-Rlouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [2-bromo-4-chloro-

S oo o B e
4-(4-Fluckd3phenyd-phe(@iydrnsy-gthyl)iGraxpd b6 dietrahystopyiidioe-3 aathylis- acid
(4,5-dimeghoxy-2-m DX% hen3z1.)-amide,

(S)-4-(4-F10uro-pg]esr%§1 -6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [5-(1-hydroxy-
ethyl)-2-nfetbyiiprenyicarhidec(S)L 4-(35 Relourpdphpmydin6-dxerbosHi 6 et drapyridinedarcarbOxylic
acid [4-c (ngl-yfb(gﬁﬁagihydroxy-propoxy)-z-methyl-phenyikamide; :

(S)-4-(3- 1ouro-pheny°1)-6-0x0-1,4,5,§-tetrahydro-pyridine-3-carb0xy|ic acid (4-fluoro-
5methoxy:ZimathyRpaeRyl)-erenget 4. 5.6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-35-methoxy-
(S)-4-(3-Fﬂﬁﬁg@}-@gﬁaéﬁl)-&OxMA,5,6-tetrahydro-pyridine-3-carb0xylic acid 2-methyl- benzylamide,

4-(3-Flouro-phenyl}-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-methoxy-2-methyi-
phenyl}-amide;



(S)-4-(3-Flouro-phen34)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid 2-chloro- benzylamide,
2h (S)-4-(3-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-fluoro-2-methy1-
5-(2-0x0-propoxy)-Phenylkamide; 2d
(S)-4-(3-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-fluoro-5-
(2hydroxy-propoxy)-2-methyl-Phenyl]ramide;
(S)-4-(4-Flouro-pheny1)-6-0x04,4,5,6-tenhydro-pyridine-3-carbOxyllc acid (3-fluoro-2-methyl-
phenyl)-ditiE FSRPRSIF SurS D hény D6 TR AT B tBtraH RS itdipe- G eardspioadid
(3-clilora:dorogihmt-pherydd-amide;

(S)-4-(4-Flouro-phe y1)-%;1%x0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid
{54(R)-1.ﬁ§%1'r85€%ﬂ3§}ﬁ13§l 7 'ﬂﬁ?llp%ﬁjﬁ%}gﬁfggjpyrldme-i‘»ucarboxyhc acid (2,4-dichioro-5-
(S)-4-(4-mlethex-pheeyl)-arhdd: 1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

[54(S)-1-hydroxyethyl)-2-methyl-PhenylJ-amlde; . o _
4-(4-F1u§h€rﬁ’ﬁ{écﬁ 1{%5??6 A i "9 B SRSy S AR ideEng {425 -
dimethoxyr2=methdnpbie el -meide ester;

(S)-4-(3-§1 -Brhe 1)- -%x0-1,4,ﬁ56§etr ro-p gg%ne-B-carboxylic.acid‘_(5;chloro-2-
methyl-phéﬁ%ﬁ%rﬁ?ﬁeﬁ%@i ﬁ%aum-'&ﬁ%@f@%%& LG S SRRy AR S rafiBseardxylic acid
(5-acety I=2imethitphbrydidaraide;

(S)'4'(4'E;1§h 6Bh0e 1)- -%x0-1,4§566t {r: ro-pyridine-3-carbOxyllc.acid (3-chloro-2-
methyl-pheny -afa—iae?r%é: i‘(ﬁf}ﬁ}oumf %en;‘\%/%i’é‘%%&&lﬁ?a?s‘,‘éf 86&3&?&8- IR Ry Tic acid
(2fluoromettnyd ;-pimedey1)-amide; (S)-4-(4-F1lourO-Phenyl)-6-0x04,4,5,6-te

ahydro-p ine-3-carboxylic acid 2-methyl: benzylamide; . .
RISt Al e R T S
(S)-4-(4-EiouybPheylybiatdex04,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3-hydroxymethy1-
2-methyl-phenyl)-amide; (S)-4 (4;Flouro-pheny1)-6-0x04.4,5 6-tetrahydro-pyridines3-carboxylic acid
( 2-methy§€f%¥ %rgrn}rﬁg?llﬁféyq Ehé%ﬁ_cu)a%%g?ﬁ}{o Zayn%me 3 (‘:ai%o:\yﬁm 'c}/md(%éthﬁoro—ez-
(S)-4-(4-Elduoaphenyd)-BroxdilsghES-tetrahydro-pyridine-3-carboxylic acid P-(2-hydroxy-

ethyl)-2-methyl-P11 _rg_i '-121.456- : o e 2 oo sl (% YT )
()4t L NSRS 1 Cenpiyre-paridine Soubylc ecld 0 chlgrest & oo
4-(4-Floupbsplybramide-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(2-ethy1-2methoxypREeRYIAMIAG .1 4 5 5-tetrahydro-pyridine-3-carboxylic acid (2-bromos5-
(S)-4-(4- osnuro-phenyl)%é-o%%,4,g,65tétFah§/dros-zpy?idplyr?e-l??-%é)trggxﬁﬁg acic }Fzgchfré)%%-

methyl-phesihayafrierb SRt pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxy1lic acid

(4-chloroa, hyerexymeiihehd ety pNe RUAkRISR, o yridine- 3-carboxylic acid (2-bromo-4,5-
(S)-4-(4- Igurogrzhen I)%@l,&&&tefrahy’%yri |r}{}:ei-s-carboxylicyacid3 (2-bromo-4,

[4-(2-hy dFBsRseRyy-BomethgRpfeny ]-amide,

(S)'4'(4"ﬂi{ﬂfpi@@%&}ﬂ%iﬁdgmoﬁ%ﬁﬁ»@zﬁéaﬂm[@:@ﬁfﬂmﬁ@pﬁ@ﬂ&@192@5&3@;'9&?1?%3&0- 3
methyl-pheny1l)-amide, (R)-4-(4-Flouro-pheny1)-6-oxo-1,4,5,6-tetralaydro-pyridine-3-carboxy c acid
_(3-hydrox§ﬁ|§7éff¥§31@(2‘ LsREHA-amide; .
(S)-4-(4-Hqurerpheyit0x0ckd B0t ahyaRDY idine: 3 CAReXIC i dA(4-AH0r3y-2-
methoxy-phenyl)-amide; (S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(2-bromo RSt aREE SR heny 1)-amide;

(S)-4-(4-Riouua:plrenyh-phexa ledbpdetralyrarpyidinedn €3rbomMie BEHBL -bromo- 5-
dimethylcarbaraoyl-Z-melth I-phenyl)-amide;

(S)-4-(4-FREPOTIREMALE SR 4 858 %% trahy dro-pyridine-3- carboxylic acid (4-methoxy-2-
methyl-phen)«armideio-phenyl)-6-ox0-1,4,5,6-tetrabydro-pyridine-3-carboxylic acid (2-bromo-4,5-

dimethoxy-phenyl)-amide;

4.(3-Flouro-phenyl}-6-oxo-1,4,5 6-tetrabydro-pyridine-3-carboxylic acid {2-bromo-4-fluore-3-
methoxy-phenyl}-amide; -

4-(4-Flouro-phenyl}-6-o0x0-1,4,5 6-tetrahydro-pyridine- 3-carboxylic acid (2,5-dimethyl-phenyl)-
amide; '
4-(4-Flouro-phenyl}-6-0x0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (2,3~-dimethyl-phenyl}-

amide;



(S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3- carboxylic acid [4-chloro-5-(2-
hydroxy-ethyl)-2-methyl-phenyl]-amide; (S)-4-(4-Floyro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (5-methoxy-2,3- dimethyl-phenyl)-amide; (S)-4-(4-F1louro-phenyl)-6-oxo- |
,4,5,6-tetrahydro-pyridine-3- carboxylic acid [5-(2-hydroxyethoxy)-2,4-dimethyl-phenylkamide;
(S)-4-(4-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3 carboxylic acid
(3-cyano-2-methylphenyl)-amide %S -4-(3-F10uro-phe_nyl%—G-oxo-l 4,5,6-tetrahydro-pyridine-3-
carboxylfc & chisra! 6(‘2’Xﬁ31d §:W:EW@¥FW-%§WWQH1?&E (2-bromo-5-methyl-
(S)-4-(3-@1@%;%%9’\/1)-6-%0-1,4,5,6-tetrahydro-pyridine-3 -carboxylic acid [4-chloro-5-(2-
hydroxy-propoxy)-2-methyl-phenyllamide; 2| L .

KA D Ee RS R e U B O
S-methoyypienylytamideriak:4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
[5-(1-hydroxyethyl)-2-methyl-phenyl] -amide, .. , .

(S)-4-(3-Eies %Wﬁl%bé@é{}?()@l‘?ﬁ%?étét%‘ﬁ%%%ﬂ}ﬁéfﬁ%@%-‘éa?%?ﬁ%‘%uéfdd (2-bromo-4,5-
[3-(1-hydroxyetayhA-metaytiphenyl]-amide,
(S)-4-(4-Elouro-phenyl)-6-oxn-1,4,5,6-tetrahydrp-pyridine-3-carboxylic acid [3,4-difluoro-5-(2-
hyciroxy @t%é}?@%%féiﬂ Tfﬂrﬁé%‘ffﬁ?éq m&% eg-tgtragy@{&pyndmeg-car oxylic ac1[§ tﬂ,g—gunegmx}%-
4-(4-Chletesphianyh)braxods, 4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dirnethoxy-2-
methyl-pheny1)-amide; (S)-4:(4-Flourg- 1)-6-0x0-1,4 5,6-tetrahydro-P. dine-3-carboxylic acid

[ 4-Ch|0r0@é‘¥%%§@£§:%%/c é&%‘&fﬁ%@%a%%?% _}fdrﬁ?d%%mdme— ~carﬁac>)§grn.c acid a%%smetgoxy-_lz-
(S)-4-(4- Heind-pireyyhatidxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5- {lbis-(2-

e S SO B

: methyl-phmmﬁfad'etj@m&meﬂy%-esﬁ@ﬁ;4-(4-Flouro-phenyl)-2-methy1-6-oxo-1,4,5,6-tetrahydro-p d

ne-3-car li id. (4,5- di -2- - -amide; . .. o
Moty R e o AN D it S ambonie A 2 o
dimethoxy=@nmdthydiptethoyd)rdriph-amide; |
(S)-444-Elouro-p -6- 1.4 5, 6-teteah -Pyridine-3-cayk icacid.. . - -
(2,3-dichl(§g%h(£r?ﬁ%gr§?§é§q (@?ﬁ%ﬁﬁbﬁ?ﬂ%m%ﬁ% %ﬁxagnl %%%‘Lel’ﬁgﬁy%}%-&‘;’y’ﬁaﬁ%‘é’fﬁfeam oxylic
acid [2-chfstbybakeryHesreethoxy)-4-methyl-phenyl]-amide;
(S)-4-(4-Flguro-phepylifoxerk4m b tetahvdrasyridingadcarhoxic acid (460l -2-
dirnethylcarbamoylniethoxy-2-methyl-phenyl)-amide;

(S)-4(4-CRISPRS TRy EBUE%0-1,4,5, 6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
methyl-phenvliamide, Rindr{4-Ghira phemdiaxosh i deUaRNSIR-RyHNe Brcathoxvic acid
(4,5-dimethoxy-2- methyl-phenyl)-amide;

(S)-4(4-FIBEHE ey Uy #528K0- 1,4, 5,6-tetrahydro-pyridine-3-carboxylic acid (3,4-d

ethoxyphenyA yamides- RehS)r4-ckEpuromhenyldre-pxedind. 3. Satelamdiapyrisling sigarpoxylic acid
(4-chloro-2- methy1-5-methyl carbamoylmethoxy-phenyl)-amide;
(S)-4-(4-Fﬁﬁgfﬁh@?ﬂb@%-l,4,5,6-tetrahydro-pyridine-3-carboxy|ic acid (5-carbamoy1-2-
methyl-phenyk).amige:fi0xocdpheny 16 b Gitetramveke-pyrdineydCcanaorybhiereld dan-l-ylamide;
4-(3-Fluorg-pheny1)-6-gxo-1,4,5,6-tetahydro-p yridine-3-carboxylic acid -
(6-ch|oro-‘§fﬁ?ﬁ%ﬂh6¥8ﬁﬂ3ﬁ6tlﬁ%]dioxol _5-y1)- amide:
4-(4-Flourp¢plresy)-6Hexoibledoa B itet ahyeranpyridinerdreasboxtig arideid (2-methyl-5-

(7-bromo-2,3-dihydrohe z?‘%’ 4%%0 in-6-y1)-amide;

4-(4-FIOuF8— & fsgé{-@gfs- ]QF ,b-18étrahydro-pyridine-3-carboxylic acid
(6-chloro-2,2-giuarohenyo{d-3idid 16yt padnce yridine-3 -carboxylic acid (Sisopropyi-2-methyl-
(S)-4-(4-Flouro- _hergg)-G-oxo-l,4,5,6-tetrahydro-pyridine-3-carboxy|ic acid (7-methy1-2,3-
dihydro-bgrﬁ%nc}ff I0Xin-6-y1)-amide; .
(S)-4-(4-Heirbiphrenyicr fokaslnd, 3,6 feteahywin-pyridine-3-catbexiiic adi(2 [4kfluors-5- (2
hydroxy-ethoxy)-2-methyl-phenylkamide;

(S)-4-‘(4-Féée§%(g?%%feg%?f%?%g% "I:-ig??fb-l,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-2-methyl-pheny1]-amide;
(S)-4-(4-Flouro-phenyl)-1-methy1-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
[4-fluoro5-(2-hydroxy-ethoxy)-2-methyl-phenyl]-amide;
(S)-1-Ethy1-4-(4-fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-
dimethoxy-2-methyl-pheny1)-amide; (3-
{[(S)-4-(4-Flouro-phenyl)-6-o0x0-1,4,5,6-tetrahydro-pyridine-3-carbonyllamino} -4-methylphenyl)-acetic
acid ethyl ester; and



(S)-4-(4-Flouro-pheny1)-1(2-hydroxy-ethyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
' (4,5-dimethoxy-2-methyl-phenyl)-amlde; or a phaimacetftically acceptable salt thereof - 3 - The
disclosure also provides pharmaceutical compositions comprising the compounds, methods of using
the compounds, and methods of preparing the compounds. Definitions Unless otherwise stated, the
following terms used in this Application, including the specification and claims, have the definitions
given below. idnsh e npeaihatsassusedipdhe spreiication andsthe.aneensedslaimsthe singular
forms "a", "an," and "the" include plural referents unless the context clearly dictates otﬁerwise. "Alkyl"
means tREAHBAIGHAIEAEHEST or branched saturated hydrocarbon moiety, consisting solely of carbon
and hydrpgerFiatems Havingiem ong eitwehe samenatnms: ok awekalkytusfersto.an.alsyl group of
one to six carhon atoms, i.e. CI-C6alkyl. Examples of alkyl groups include, but are not limited to,
methyl, éﬁ?ﬁ?’ﬁ?@ﬁ%ﬁ%&ﬁ?&byl, isobutyl, sec-butyl, ten-butyl, pentyl, n-hexyl, octyl, dodecyl, and the
like. "Alkguyk-means@ines) varevalnthydiearbqnfdeiea ofiwe T S carban-atams or a
branched.mo val%nj[ hydrocarbon radical of three to six carbon atoms, containing at least one double
bond, eﬁ?}e@?ag_ﬁw Bropenyt, and the like "Alkynyl" means a linear monovalent hydrocarbon radical of
two to six0eti 6T momsherd btarchéd mbricvaiedtchydndterBoreradlisél atihrecstaisixiedrbon atoms,
containir(mgq]dg}t\%lA agl.ane triple bond, e.g., ethynyl, propynyl, and the like. "Alkylene" means a linear
saturated divalent hydrocarbon radical of one to six carbon atoms or a branched saturated divalent
hydrocarFortré&tdicaif tiraplictsix carbSrb ansraiydegn yméitey fenebethjie ned 2 23dimethylethylene,
propyler:ég]:l -m@mggropylene, butylene, pentylene, and the like. "Alkoxy" and "alkyloxy", which may be
used interchangeably, mean a moiety of the foula -OR, wherein R is an alkyl moiety as defined herein.
ExampleSofdkdxgumaibaasd ifciudel But aretbtdrnimditbnaietoxyrdihosed, (33ptopdryl-and the like.
"Alkoxyggﬁélﬁ ean3a moiety of the founula R.,-0-Rb-, where le is alkyl and Rb is alkylene as defined
herein. Exemplary alkoxyalkyl groups include, by way of example, 2- methoxyethyl, 3-methoxypropyl,
1-methyl£@rﬁe@Tg§®}€ﬂT§? eyE-AmiEthoxStAYRTAb B HORY RS pYicaihgryiic acid (2-bromo-3,5-
1-(2-metg%¥ﬁt§];ﬂ}r%megﬂgﬁpropyl. "Alkoxyalkoxy' means a group of the formula -0-R-R" wherein R
is alkylene and R’ is alkoxy as defined herein. "Alk-ylcarbonyl" means a moiety of the formula -C(0)-R,
wherein Risalkyl Q¥ aatirad e Lo B TBR 108 esPE R ErZ00He7 884 (1rommdxycarbonyl”
~ means a grpspeftheformmie-C(0)-R wherein R is alkoxy as defined herein. "Alkylcarbonylalky!"
means aégrouﬁp of the foimula -R-Cé(g-R wherejn R is alkylene and R’ is,alkgl as defined herein. 5
"AlkoxycArbonyTERYPRRREARS S grotp ST IS ARy TR 6) R Monetsiack i€5ineEnd R’ is alkoxy
as definegyherginethAlikoxyaarhonylalkaxsmmeans a group of the formula -0-R-C(0)-R' wherein R is

alkylene ' is alkpxy as.defin rein. . "Alkylcgrbonylalkoxy'means a group of the formula
O O R e B A0 B R A et R MR D akey
means a gyorp pethe:formamkahd-Rae@)-2Hdrherein R is alkylene as defined herein.

"Alkylami lalkoxy" f the formula :0-R-C(0)-NHR' wherein R js alk d
R 10 kP BT R RO 13 A HOSA HER Oy REaHE At S M

-0-R-C(OpuiRHR" wherein R is alkylene and R' and R" are alkyl as defined herein. "Alkylaminoalkoxy"

means a grqup of the formula -0-R-NHR rein R is alkylene and R' is alkyl as defined herein.
DR AL Db o T SN RIS | ARJERETA S0 and R

are alkyl estefipbehiBramdtAlkylsulfonyl” means a moiety of the formula - S02-R, wherein R is alkyl
as define in. "Alkylsulfonylalkyl a moiety. of the formula.-R'- -R" where where R' is
alkylene gh é%lugfgﬁ)(%%/n;? (%?i%%éﬁ %\’eg%?%%%hygﬁ Qﬁﬁ%ﬁ?l%&%%xﬁ%aaﬁg(i%%%%%#ﬁﬂg%fnguIa
-0-R-S02¢12ivateerebRx ig-atigizle®8land R' is alkyl as defined herein. "Amino means a moiety of the
formula -NRREherein R %do%fi@ii@,Hl%%i%ﬁ9&%%%319&@8%%%%@'5&5""%%%@-%%%%3'”' Amino

thus includes "alkylamino (where one of R and R’ is alkyl and the other is hydrogeh anoF"diaIkyIamino
(where RétfdfourebstylakyixcAnfiAdciiborirornesdsns greupoot thatthfutactyDj-Rulfergin R is
amino asﬁlgﬁ Sga;hg)dgfarein. "Alkoxyamino" means a moiety of the foula -NR-OR' wherein R is
hydrogen or alkyl and-

(R)-4-(3-Fluore-phenyi)-6-oxe-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {5-isopropyl-2-

methyi-phenyl)-amide;



R'is alkyl as defined herein. "Alkylsulfanyl" means a moiety of the formula -SR wherein R is alkyl as
defined herein. WO 2010/072605PCT/EP2009/067954 - 5 - "Aminoalkyl" means a group -R-R'
wherein R'is amino and R is alkylene as defined herein. "Aminoalkyl" includes aminomethyl,
aminoethyl, 1-aminopropyl, 2-aminopropyl, and the like. The amino moiety of "aminoalkyl" may be
substituted once or twice with alkyl to provide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively.
"Alkylaminoalkyl’.5 includes methylamiagn S innetdx tethvamineprepyl -2-
ethyla%ﬁ%@%ﬂg%@ﬁ@}%ﬁgﬁaggﬁgﬁg{iﬁﬁ%ﬁ%ﬁm@gthylargli‘fometh(ﬂyl, dimeptilfllylaminoethyl,
dimethylamindpiepyl)-Mendethyl-N-ethylaminoethyl, and the like. "Aminoalkoxy" means a group -OR-R'
wherein R.js.aming  4s.alkyl a ' giR:-30-2Akylsidfonylamiderarteaihs g-Moiety of
the formgglca\g?ﬁﬁ{’é%ﬁ%}%iérg?# %’%ﬁ@%@ﬁgﬁydrogen or a%ﬁyl. "Am@it:l%u?arbonyloxyalkyl" or
"carbamylafkyl‘pimeabsemgivup of the foimula -R-O-C(0)- NWR" wherein R is alkylene and R', R" each
indepen?ggiy iﬁ]@{g{@%ﬁ&%}f@'&!@iQ,%fm%%rﬂﬁf&iﬁ-p%&mmmﬂwaul&sifi){y'—'dhnlearéﬁgroup of the
formula -0* -é(O - NR'R" wherein R is alkylene and R, R" each independently is hydrogen or alkyl as
defined MeraimyAlkyngiaticestyy meand begrdap of the formula -0-R-R* wherein R is alkylene and R' is
alkynyl ag.defined herein . vk sreans adenavaienteydiie: syamaticyhiydracadsaranofety-consisting of
a mono-, bi- or 20 tricyclic aromatic ring. The aryl group can be optionally substituted as defined
herein. ExavplesBeary P rite®iseia8™f are not limited to, phenyl, naphthyl, phenanthryl,
quorenyI,(g?g@@M@g&r@)t_ Dy azeieny s e ciphienito biphiny! 3 rathylgnediphghyhlemmifodiphenyl,
diphenylsultidyl, diphenylsulfonyl, diphenylisapropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyfahyRTBEYFEER iy ™5 Eﬁgﬁ‘lﬁiﬁw Sénzopiperadinyl, 25 benzopiperazinyl,
benzopyrglidinylrhepzomerahelim, mesttientdidxyplyedite etplbnerdivemphehyhlafid-the like,
including gjartially hydrogerﬁ;latedtg}er'vati S th&r_eof, each being optionally substituted. "Arylalkyl" and
"Aralkyl", WéFPﬁYa?ﬁlﬁ’étﬂée'&‘ﬁ% C eﬁ%’ aabnin, rhean a radical-nb where R' is an alkylene }%roup and
Rb is an arylgraup.ascisiingt iesein] 4.6.6 phsiyldtisradioh-ds8dGeheyicigHaryraasyf-chioro-
3-(3-chloropheny0-2-meth Ipe%\;}l' and &Q_e like are examples of arylalkyl. "Arylsulfonyl means a group
of the formnitdy @ﬁyﬁ%éﬁéﬁ? ISyl as defined herein. "Aryloxy" means a group of the formula -0-R
wherein Rys.anyl B gefied yipreino WOS20 k007260500 ER 2000087054 BRI means a
group of the formula ORPFF} \?{hr?rﬁjn Rdg alkylene and R' is aryl as defined herein. "Carboxy" or
"hydroxyc%r(%ﬁ G,}{Wﬁ%ﬁx ari/ Be'use inferchangeabLy, means a group of the foula -C(0)-OH. 5
"Cyanoaliet’ riaamns shengiat of tHed b riglaabRAR "D Witkre-Rop Iy A8 G & dHNCE ReTein and R" is
cyano or nitrile. "Cycloalkyl' m S RQvalent saturated carbocyclic moiety consisting of mono- or
bicyclic riﬂé%@%ﬁ%%&éfﬁi%ﬂﬁ %%%s}%%tﬁﬂted or substituted with alkyl. Cycloalkyl £ ogtionally
be su bstitqmehmﬁbnmmhmib%abgﬂtﬁeﬁ%?%%Y@Tﬁ'@&%ﬁ%ﬁﬁsfﬂmﬂécﬂﬁlﬁﬁéé%@ﬁ%énf%ﬂﬁf/d roxy,
alkyl, alkoxy, -halo, haloal kyl, amine, alkylamino, or dialkylamino, unless otherwise specifically
indicated.égﬂrﬁg%géyé?%% iﬁi%)#prﬁo%&%%ncjude, but are not limited to, . clqurﬁo [, cyclobutyl,
gyclope ntyt,—(@?yéﬁm?meybwé]dh@Pkwc,i%‘ﬂﬁ@’ﬁké:%‘aLljTﬁgéﬁiﬁﬁﬁﬂ'éiﬁf%&@/ﬁ?éd “(%%}cl:o?o"é &y

erivative reof. .'Cyclo kyl'. means; amoiety of the formula -R'-R", where R' is alkylene and R"
is 15 cyclt?a%l%f%%eé%ﬁy e%%%%?n%&@% (?éa?ﬁ(@]eélkoxy" means a group of tlhe far, gjl Q(I%R wherein R
is alkylene(anpd-R-Bayetobtioyt a&-ostiret-r 'F@Wﬂhﬁqﬁié?géﬁ}g}?’%ﬁcé’%?gﬁcaq%ﬂd ical as defined
herein whert%ir%%gﬂ%jeteﬁ/g_%égwfaﬁg%ggen atoms have been replaced with a substituent independently

sting

€
selected fro € group consi o o i
(S}-4«(3—gFloum—pheny1)-6-oxo—l 4,5 6-tetrahydro-pyridine-3-carboxylic acid {4-chloro-5-(2,3-

dihydroxy-'propoxy)-znmeﬂzylnphenyl}amide;
(S)m4—(3—F].our0~phcny1}-6~oxof1,4,5,6-tetrahydr0-py1idine~3~carb0xy1ic acid (4-fluoro-

5methoxy-2-methyl-phenyl)-amide;
(S)}-4~(3-Flouro-phenyl)-6-ox0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid 2-methyl-

benzylamide,
(S)-4-(3 -Flouro-phenyl)-6-o0x0-1,4,5 6-tetrah ydro-pyridine-3-carboxylic acid 2-chioro-

benzyiamde;



20 of -ORa, -1\1RbRe, and ._S(0)Rd (where n is an integer from 0 to 2), with the understanding that
the point of attachment of the heteroalkyl radical i§¥hrough a carbon atom, wherein Ra is hydrogen,
acyl, alkyl, cycloalkyl, or cycloalkylalkyl; RI' and Re are independently of each other hydrogen, acyl,
alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0, Rd is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl,
and Whﬁ%_ﬁj@%ﬁg o BALIS BlkyixeyEInalkytcRB aveloatikyialyl atungliaeyldiidbomehostkylamino, or
dialkyla epresentative examples include, but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl,
2-hydroiﬁ%9hﬁ}ﬁdﬁ@&??ﬁé@ﬁ4@ﬂﬂyﬁ@@idihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-
dihydr°Eﬁﬁﬂ%’-%I&)é%t%yﬁk!jl@ﬂi%prgps%zeaﬁhmetbyﬁcﬁmhﬂ@xmm&d:: Becipthisuifonylethyl,
aminosulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl, 30 methylaminosulfonylmethyl,
methylafAiyesemonyRegil- e WB%hTﬁﬂ%ropyl, and the like. "Heteroaryl" means a monocyclic
or bicycgg)[gQ@gilgﬁ,%_% figaatoms Havingartdeasttdmeardbmaicxing soh@iiineroRentiisi-or three
ring heteroatoms selected from N, 0O, or S, the WO 2010/072605PCT/EP2009/067054 - 7 - remaining
ring atorﬂ%‘«‘béﬁh@”@,d%ith the understanding that the attachment point of the heteroaryl radical will be
on an argp@i@r%@%&gﬁwaﬁﬂrlmgsmagciahﬁmiwak@mubsﬁmm@sadé&@em%. Examples of
heteroaryl moieties include, but are not limited to, optionally substituted imidazolyl, oxazolyl, isoxazolyl,
thiazoly I MeSHRPSRI AR Zolyl, 5 thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl,
pyranyl, @yriclyh pysulybrpysazobtopyiicytguidotimpisoquiretytybeassiliyl TbehbothBghenyl,
benzothiopyranyl, benzimidazolyl, benzooxazolyl, benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl,
benzopyf };%%@WI@B‘F&& f?%‘fﬁ%tzolyl, triazinyl, quinoxafinyl, purinyl, qui_nazoling/l quinolizinyl,
naphthyridinyl preiginyhenibdzatgh 6 singtatipizerikioe- AcHenyy ahde ke, McRIETRG partially
hydrogenated g)ieriv tiYei }hijgof ach optionally substituted. Heteroarylallcyl" or "heteroaralkyl"
means aeﬁ?éﬁub‘tﬁ’ fifta “RER wherein R is alkylenc and R' is heteroaryl as defined_herein.

"Heteroany{gutfiobyt means-a, froupbitHedu-SBER-GHaER RO HERETOAR PR ATEH 15 herein.
"Heteroaryloxy"” me “nsn%gtoggn%%;g%i ula -0-R wherein R is heteroaryl as defined herein.
"Heteroaﬁéﬁ’&%é’@" means a group of the fommla -0-R-R" wherein R is_alkylene and R'is heteroaryl as
defined I‘(e;t)e«hn(2Gi&he{émisl?l‘famﬁﬂh‘éﬁ)@é?ﬂ%@%ﬁﬁﬁé‘?%ﬁfﬂﬁmlﬁ@?ﬁ%&cﬂ“%ﬂ@%ﬁéngeabIy, refer
to a substitu n{_fIHQr fgbe!l%ggebromo, or iodo. "llaloalkyl" means alkyl as defined herein in which one or
more hyo‘%:ge"ﬁ ﬁaéné) en replaced with same or different halogen. Exemplar @aloal yis in&ILﬁde
-CH2C1, (—ggmz@%pu@lﬂ@aa}-éérmér@élﬁyﬂe@@#@%ﬁ%%ﬁ@ﬁﬁ&%aﬁ% By means a
moiety of tggngl muta -OR, wherein R is a haloalkyl moiety as defined herein. An exemplary
haloallcoxy s difluoromethoxy. "Heterocycloamino” means.a saturgtepl fing \/g@[ﬁe}@o%_lgast one ring
atom is N(M&*ﬂ%@bﬁ@%é’%ﬁ%ﬁﬁﬁ?m%ﬂ?Wﬁﬁ“ﬁﬁ"§ﬁfyf)ejﬁe1%rghp. ‘Heterocyclyl" means

a monovalent sa r&tﬁgm%gy,_consisting of one to three rings, 30 incorporating one, two, or three or

four heteroatoms (chosen from nitrogen, pxygen LU Jaihbe hetereoyelylidng-maydencytidnally
substituteéﬁéﬁdéfﬁi@ﬂf%'é’m%gé%%ﬁe‘é’géh%t%earh(%:ycIéiriyrl[no%eties include, but are not limited to,
optionallyéﬂ@\%%gﬁ%gjperidinyl, piperazinyl, homopiperazinyl azepinyl, pyrrolidinyl, pyrazolidinyl,
imidazolinyl, WO 2010/072605PCT/E (0 4 -2 mimidazalidingh pytidinyigiyyidazinyt,
pyrimidin;A;SMa(foﬁ&mgﬂ;RéB&%@ n%yf‘?ﬁgc%iﬁ%ﬁﬁﬁ ! ?h%zréndinyl, isothiazolidinyl, quinuclidinyl,
quinolinyl,ggg%gﬁg@ayl, benzimidazolyt, thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl,
dihydrofuryt, tetrahydrofuryl, dihydropyr _etrahvdrapysanylathiaperphalinyg-chioro-
thiamorph&RhtstifoRiie; ﬂﬁ%&%ﬁﬁﬁ%%}%ulfone},]dihyi%roquinolinyl, dihydrisoquinolinyl,
tetrahydroggmgmmggtrahythisoquinoIinyI, and the like. "Heterocyclylalkyl" means a moiety of the

formula -Rigi_ﬁ?ﬁiﬁg]m%_i%g%)[)l_eélgx%ﬂﬂ& !&%%ﬁ?@@%@ﬁ&eﬁméﬂabﬁfﬁimcid (3-hydroxymethyl-
2-methyl-phenyl}-amide; | |
(S}—-4——(4—F]oum»phenyl}—6—ox0—1,4,5 ,6-tetrahydrc>—pyridine-3—carbexyhc acid (2-methyi-5-

mﬁuoromethoky-phe:nyl)-amide;

(S}—i-(4-Flouro—phsnyi)~6-0x0-1,4,5,6—tetrahydro—pyridine—3—carboxylic acid [3-(2-hydroxy-

ethyl)—Z~methy1~pheny1]-amide;



"Heterocyclyloxy" means a moiety of the formula -OR wherein R is heterocyclyl as defined 10 herein.
"Heterocyclylalkoxy” means a moiety of the formula -QR-Rwherein R is alkylene and R is heterocyclyl
as defined herein. "Hydroxyalkoxy" means a moiety of the formula -OR wherein R is hydroxyalkyl as
defined herein. 15 "alkoxy-hydroxyalkoxy" means a moiety of the formula -OR-R' wherein R is
hydroxyalkyl and R’ is alkoxy as defined herein. "Hydroxyalkylamino™ means a moiety of the fonula

-NR-R' wherei is hydro or_alky L droxvalkyl.as defined herein .

Myt AT A AT R L T S e R T e R i, 20 m i
hydrogeh(érEitkyh-aheh {5 tnmiokyadkiad defimou fiore e dthpdbicycadd@ mttallepteticarboxyalkyl”
means a rﬁ)ll’g of .%Le formula -R-(C0)-OH where R is alkylene as defined herein.

"Hydroxg)/ea r?;xﬁlatk’oxy” means a group of the formula -0-R-C(0)-OH wherein R is alkylene as defined
herein. 25 H{fditsaralinoxyicdrisanylatidB-sirdhydroxyaikoxdarpdnyldikim@ads agleup of the
formula m@@é h%igqoﬂu\ggerein each R is alkytenc and may be the same or different. "Hydroxyalkyl"
means an alkyl moiety as defined herein, substituted with one or more, preferably one, two or three

hydroxy(§iduffs Frendadriattte sams Lo aionr dodanatesrpy rhorith&h Gwerhydroxy group.
Repres%ségrg@?pjgﬁg@%% L Aot limited to, 30 hydroxymethyt, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2- methylpropyt, 2-hydroxybutyl, 3-hydroxybutyl,
4-hydroi§bﬁtﬁ:§%@%ﬁﬁ§%¥’d§®é¢%@d}éoﬁﬂ?fﬂ‘?@ﬁ?fﬁfﬁﬁ’/@%@ﬁﬁéh%@lﬁmﬁ@,Bcdirﬁﬁdﬁokyéﬁm;
3,4-dihyg§%y§y&g@ géggyg%n@]ethyl)-}hydroxypropyl WO 2010/072605PCT/EP2009/067054 - 9
- "Hydroxycycloalkyl" means a cycloalkyl moiety as defined herein wherein one, two or three hydrogen
atoms irl e 6y TRy PREBIEATEE bierPriHESaNRI ARy dro3 SEB Lt RepreSErative
examplegdpciugesuf argdaot limited to, 2-, 3-, or 4-hydroxycyclohexyl, and the like. 5 "Alkoxy
hydroxyalkyl" and "hydroxy alkoxyalkyl", which may be used interchangeably, means an alk)(l as
defined ﬁ%kérﬁ%r%ﬂg%%@t&utéa%éé&6—5%%%5{%?%95%8%&33? aﬁ&(évﬁﬁdawthmmxy

hydroxyguﬁyg;{kgm@ﬁbyﬁgqxﬁﬁ@ékoxyalkyl" thus encompass, for example,
2-hydroxy-3-methoxy-propan-l-yl a e like. "Urea‘fﬁr "ureidQ" means a group of the foitoula

NR-C(ONRRHHS R ?ﬁ*ﬂéﬁﬁdﬁfgfo%%%w%@ n?%bﬂﬁa%ga&mf%a}kw%arbamate--

means axgriaupyosiibeyfpemita; -0-C(0)-NR'R" wherein R and R" each independently is hydrogen or

alkyl. "Carboxy" means a group of the farmula -Oé%g?ﬁ?-OH"’ "Sulfonamido” means a group of the
formula (SO R IRATEH F R it R SR P ARG HaE 1 Ry GRS SP AR Bitonally
substitutedicivhenpized! imasdeaciation with "aryl”, phenyl", "heteroary "cycloallcyl" or "hetcrocyclyl",

means 3y e, phenyl hetoroant cydaall h leraeYahl which s optiongly substiuted

indepen on ur substituérits, prefera fe of two substitients selected from alkyl.,
cycloalkylimesitidatkitaticyl:2hetshyatidarHydroxdgalkyl, 20 halo, nitro, cyano, hydroxy, alkoxy, amino,
acylaming, mona-alkyvlaming,, di-alkylagnino p&@%@ nalkoxy. heteroalkyl,-COR. -SO2R (where R
is hydrog&e%?e%kﬁoéﬁe%yl gg%hen%\ky%i -féR- ! n-é OR (where0n§|(s1%m int g{acnr fom 0 to 5, R"and
R" are intefioheenty hgatdgen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylally)s 9k -MRR JRDNRRBD W ere i & ipierelrnm 0 49y R rnd 28 o 3@
independently hydrogen or alkyl, and Ra and Rb are, independently of each other, hydrogen, alkyl,
cycloalkyly SRR S RE I EphERASIKyl). Certain preferred optional substituents for “aryl",
phenyl", (heteroandi-ysloaikyd  alo-hetereexelyrnelyge alierk halshaloalkyl alkexyxSyano, amino
and alkylsulfonyl. More preferred substituents are methyl, fluor, chloro, trifluoromethyl, methoxy, amino
and met%@Wﬂ@ba@%ing group" means the group with the meaning conventionally
associateghwii it-ipsyPhelie s0aria ahemisiihjec-aitian0sgrNp displaceabipdader substitution
reaction conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or
WO 201GHt572 635 PEFAR ST 10 - arylenesulfonyloxy, such as methanesulfonyloxy,

ethanesujfonylaxgiiiriomeiyil-benzene sutemdnwrdosylany. aad-taiendasa dinalaphosehineyloxy,
optionally sub?}tita%%lebenzyloxy, isopropyloxy, acyloxy, and the like.

pheny.
(8)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-5-(2-
hydroxy-propoxy)-2-methyl-phenyl}-amide; _

- (3)-4-{3-Flouro-phenyl}-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chioro-5-(2-
hydrox.y—propoxy)@—methyi—phenyl}«amidc;



"Modulator" means a molecule that interacts Wi'[El a target. The interactions include, but are 5 not
limited to, agonist, antagonist, and the like, as défined herein. "Optional” or "optionally"” means that the
subsequently described event or circumstance may but need not occur, and that the description
includes instances where the event or circumstance occurs and instances in which it does not.
"Diseasg)janek Blisgassheialpbroeansiay- dissases qoniitian] syrhpiyii, adisbiéenirinticatibn. 10
"Inert organic solvent” or "inert solvent” means the solvent is inert under the conditions of the reaction
being d 'WWEP&SW%%%&iherewith, including for example, benzene, toluene, acetonitrile,
tetrahydrofuran.mibdcdimetiyloomanils,cchioivfdiorpmetindeneadhinyidesoiditlolydrethane,
dichloroethag]%, diet%ﬁ%%the %tﬁg%g acetate, acetone, methyl ethyl ketone, methanol, ethanol, propanol,
isopropaqji@f, fe‘r’E’BHi OOk e,epyridine, and 15 the like. Unless specified to the contrary, the
solvents(gped irrbertesiotions ®b thel prégentrinventeryarerinérestivents atRhgniiaeelteatly

acceptabpl “.means that Whiw_ IS Lé%eful in preparing a pharmaceutical composition that is generally
safe, noﬁﬁ%’ﬁ?cf Sg%e?t}f’% igfc%lc’ally nor otherwise undesirable and includes that which is
acceptahfy-foravElerinaryeasiiveibas: hdrh A2 pitacracslitied)- easdoxPharma cadtdapecédptable
salts" of a compound means salts that a armaceutically acceptable, as defined herein, and that
possess}i’?ﬂe0 §f%8kgwa§fr%lgt§ﬁ6%%§§£§t%§§ ‘of the parent compound. Such salts include: acid addition
salts formeé-Ghithrinohgapic Goiis shdhtas e ibridineid-2sony e et aeitnsimiridacid, nitric
acid, pho&&ﬁolr_ich%gj\g)_ Ehe like; or formed with organic acids such as acetic acid, benzenesulfonic
acid, benzom}: é‘jarnphorsu fonic acid, citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,

gluconic (8oid-(gEtawmicrisy esic labitiS HyarbyYirapisi adidateipdio 2 HaBEronENEd, lactic
acid, maleic acj alig acidmalanig.aaid, mandelic acid, methanesulfonic acid, muconic acid, 2- 30
naphthalgrq%gl%%on%%ﬁgﬁ%opiohig acid, salicylic acid, succinic acid, tartaric acid ptoj)uenesulfonic
acid, trim{Sir{ielcBiiemciheanb-henké: ‘oo ran s yadRsa WiE B a At (prads present in the

parent c%gyp_qt&yg%%%ﬁx_@m%@i{g@b}gﬁigphgﬂ}@lﬁhﬁmgtal ion, an alkaline earth ion, or an
aluminum’ion; or 2010/072605PCT/EP2009/067054 - 11 - coordinates with an.or ani? %r
1@\%’1‘?19 glucamine,

inorganid bASeoracced bt brgare pagedifdted Giethdrorrs P e st ariner

triethanom%@gpgmp@@{@gﬁgg}gﬂ@ﬁIggtcﬁcceptable inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium carponate angd so iun%hgﬂroxidg. g S'I' he preferred
pharmacéuficamprace e Bety ke the Sais & SFRIAEBRE SRS &R ¢ 3cid, sulphuric
acid, methaneswionicagid-pralsig-agitiiephosphoric acid, tartaric acid, citric acid, sodium, potassium,
calcium, zinc, and magnesium. It should be understood that all.references.to pharmaceutically
acceptabe sy ieRidet 4&%?@8%1%@%@é{(5b vé%%?%dé?' al S?r%scég)?fl{ﬁqgrf}ﬁls %gsg defined
herein, ofghe 0:5ame asid-peiditipresalle;"Protective group™ or "protecting group” means the group
which selectiyely blocks one reactive sife in a multifunctional compound such that a chemical reaction
can be céﬁ}éﬂa@{ﬁ%wé%ﬁ?&%’;% ?%8{%5&%5?%%&’%8 Péglc%\r}g sitein t 21 Cn%@n%n’g conventionally

associateghwithikimdynthetic chemistry. Certain processes of this invention rely upon the protective
groups | 5 to block reactiye nitragen and/or oxygen atoms present in the. reactants, For mple, the
o art eGP BT S e o Hh G G S0 S8 ACH ety Rorein and
refer to thespnrgaiic-glioups:intentes 10 pratect the nitrogen atom against undesirable reactions

during synthetic procedures. Exemplary pifrogen protecting groups include, hut are not limited to,
ifluoroadotyh G BB B LR Do A AT BRI CAREBR BNy Ao
p-methoxyhennylexyeaibomdiipnittohenzjlokyedsonide tertbutoxycarbonyl (BOC), and the like. The
artisan in the art wijll know how to cho roup. for the ease of removal and .ability to.withstand
the Tollowing 2 B R AEE Hiemis St ATt e ey St A SRt of
non stoichiethelsh.anmipunigief solvent. Some compounds have a tendency to trap a fixed molar 25
ratio of solyent ules.in the crystalli lid state, thus forming a sglvate. If the solvent is,water
the sotvatIBH e L TP R e S He O SR A Beis St zie
Hydrates argHarpiedBy-dtmedeombination of one or more molecules of water with one of the substances
in which t etains, its molecul ; binati [ f ne or more
nycirate, 30 e R A e B B e
mammalipidagk-moldding, but not limited to, humans; non-human primates such as chimpanzees and
other apes and monkey species; farm animals such as cattle, horses, sheep, goats, and swine;
domestic animals such as rabbits, dogs, and cats; laboratory animals WO
2010/072605PCT/EP2009/067054 - 12 - including rodents, such as rats, mice, and guinea pigs; and
the like. Examples of non- mammals include, but are not limited to, birds, and the like. The tenn
"subject” does not denote a particular age or sex. "Arthritis" means diseases or conditions damage to
joints of the body and pain associated 5with such joint damage. Arithritis includes rheumatoid arthritis,
osteoarthritis, psoriatic '



arthritis, septic arthritis and gouty arthritis. "Pain" includes, without limitation, inflammatory pain;
surgical pain; visceral pain; dental pain; premen&rual pain; central pain; pain due to bums; migraine or
cluster headaches; nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis;
cancer pain; viral, 10 parasitic or bacterial infection; post-traumatic injury; or pain associated with
irritable bowel syndrome. "Therapeutically effective amount” means an amount of a compound that,

when aéPifiéfefierte-Bhsobiberasrtréatifigerahednseaisiasi-samerehe wrskéct ot dreatment for the
diseaseﬁg@g%_yﬁee{ﬁﬁgW&q{%@{@ggﬁﬁmmwII vary depending on the compound, disease 15
state being treated, the severity or the disease treated, the age and relative health of the subject, the
route arig}fdrﬁ?’gfoé’dmﬁh‘é’%ﬁéﬁé\{rﬂ%“é TraGHRFRCSER ERE R A RRAFHF PR AR dettioner, and
other faglefs,:JHagJermsdéhose defined above” and “those defined herein” when referring to a
variable incorporates by reference the broad definition of the variable as wel| as preferred, more 20
preferrefr QA ARSSEPrd ér St EAEBHEY R RO 6FdrBstidntaBtaisease state includes. (i)
preventingthedisegisa stateo k.1 passing:-hedlinical dymplomsefhedisense state nattadgevelop in a
subject that may be expased to oy predisposed to the disease state, but does not yet experience or
display &ﬁ%rﬁ@&’fxﬁﬁeﬁg Tégléé% state. (ii) inhibiting the disease state, 1.e., arresting the
developmentafthentissase-siata arils-etnicalsypptins 3 amnrtity vitievidg thediseasedshato i.e.,
causing tem%ﬁgg.or’ige%]mﬁpem regression of the disease state or its clinical symptoms. 30 The tenns
"treatingh,ené ?H@ ahd r%%l%:(%f:ng" when referring to a chemical reaction means adding or mixing
two or mpre-Reegenisauntied-appliopiste-oahgitions tolpoducebiey ndicet 6 ditohel . thdi flesiced
product. It sh:l:: CPe %ﬁ)-%r-eﬁi-%tz%d that the reaction which produces the indicated and/or the desired
product RTE hot HecESsanty LR directly from the WO 2010/072605PCT1EP2009/067054 - 13 -
combinatioriditiiousapiemte wWhittoviers. fitialyddoedrideme thembmasibecoh &l enetinreditermediates

which are produced in.the.mixture which. itimately leads to the faiillation of the indicated and/or the
desired g}lg%%gzgﬁlgﬁ%hgﬁgﬁ%uéﬁﬁsnucthres 5 In general, the nomenclature used in this Application

is based(BRrAUTKNONMTmW 4 0xa-Bdisteirtatittnerconipaterzde systamidad theogerdei@tion of
IUPAC s@ip{a_tjagh% r?%eirg%p&%% _'bgg;d%t’ructures shown herein were prepared using ISIS(r)

version 2.2. operi valency appearing on a carbon, oxygen sulfiu or nitrogen atom in the structures

herein indipdtés Theupradenyb-ofmeHydrogen-Atbmiutieaifcaiedstiereiye Wirrd 5t 0
nitrogen-gortainipg RAteroany 1ing isshewnnithaa gpen valency on a nitrogen atom, and variables

such as Re, le or Re"are shown on the heteroaryl ring, such variables may be bound or joined to the

open val6hel-ttFeien: mmote beriral Cepiteriebasts iFrastfaemre Bt AT sBesific K@cdehuMistry is

shown foy_he, chiral.cantey, both-cnaniimersassociated with the chiral center are encompassed by
the structure. Where a structure shown herein may exist in 15 multiple tautomeric forms, all such

tautomers e EA¥omfEseE mptRElshroEre Aff PRt EnB R Arsheordiffd Hetein are

incorpor@%ﬁ&g@m%g&@m@a&hﬁjgﬁntirety. Compounds of the Invention The invention provides
compounds of the formula I: Re 20 _or pharmaceutically accef{)table salts thereof, wherein: mis 0 or 1;

n is 0 or ©-38RE GRS STBMIGIES gt RATGREVR0-pyRdne--carbony Jaminc|] -4-mefzy-

phenyl)-acetic acid ethyl ester; and ) A
(S)}-4-(4-Flouro-phenyl)-1-(2-hydroxy-ethyl}-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (4,5-dimethoxy-2-methyl-phenyl}-amide;

or a pharmaceutically acceptable salt thereof.



optionally substituted aryl; optionally substituted heteroaryl; - 14 - C3_6cycloalkyl; or Ch6 alkyl; R3 is:
hydrogen; 5Ci_6alkyl; alkylcarbonylalkyl; or alkoxycarbonylalkyl; R4 and R5 each independently is:
hydrogen; or 10C 1_6alkyl; Ra is: hydrogen; hydroxy-Ch6alkyl; or 15Cl..6alkoxy-Ci_6alkyl; or
hydroxyC1_6alkyl; and Rb is hydrogen; or C1_6alkyl. 20 In certain embodiments of formula I, R3, R4
and R5 are hydrogen. In certain embodiments of forgnula I, R3, R4, R5 and Ra are hydrogen. In
certain embodiments of folrmula [,b,mis O. In cert?in embodiments aof .for{FuIa 1, 1i$,0. In certain

n
embodiments SSHRANTE 1137 HYS ASBYH |?1Slélr%lﬁsp%%lr1sf§% oimula T R.4 is hydrogen. In
certain embaditheditsDisfogringlaotyREids pdroghedvrEereamieaibp dimeawdf formula |, Ra is

hydrogen. Ingestain embodiments of fol mula 1, Rb is hydrogen. In certain embodiments of formulal,
R'is optionaFLy sugstltuted phenyl. 30 In certain embodiments of foimula 1, R’ is phenyl optionally

substituted drBlesvetaITEE Srfslthmieowmg Frarerpl SHbsARIaTRR, RFEGPHPEe times, with a
substituent ofsuBstituanis eashdnsependerhisale gtech frormwhalonGt iGallsyi Gladatkase, in

WO 2010107360 TP ADDIG IR A G T HG FH BIGRY] oric e aptiomallf oketiuted wi
C1_6alkyl; nisiiles! y@renty nflkss@hll cyttexbdngilivainintssatborwikeC 16alkoxycarbonyl;
ﬁl—calkoXyc‘aﬁq%g’ylﬁé%!ﬁ?%lé%ﬁoqﬁegﬁm&%rm&ga@%@L‘éﬁ Wcﬂ@ﬁﬁﬁr%%, consisting
ydroxycarbonyl-Cl_ballcoxy; C1_ 6alkylaminocarbonyl-C i_6alkoxy; Ci_olkoxy-Cislkoxy;
hydroxy-C1_sagkaéeartben gafidgsdyogen atoms, having from one To twelve carbon atomis. “Lower
alky!” refers to an alkyl group of one to six carbon atoms, L.e. C;-Cgalkyl. Exampies of aliyl
groups include, but are not limited to, methyl, ethyl, propyl, isopropyi, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the iike.
" Alkeny!" means a lincar monovalent hydrocarbor radical of two to six carbon atoms or a
branched monovalent hydrocarbon radical of three to six carbon atoms, containing at least
one double bond, e.g., ethenyl, propenyl, and the like.
"Alkynyl"” means a linear monovalent hydrocarbon radical of two to six carbon atoms or a
branched monovalent hydrocarbon radical of three to six carbon atoms, containing at least
one triple bond, e.g., ethynyl, propynyl, and the like.
“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six carbon atoms
or a branched saturated divalent hydrocarbon radical of three to six catbon atoms, €.g.,
methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene,
pentylene, and the like,
“Alkoxy” and "alkyloxy", which may be used interchangeably, mean a moiety of the formula
_OR, wherein R is an alkyl moiety as defined berein. Examples of alkoxy moieties mclude,
but are not limited to, methoxy, ethoxy, isopropoxy, and the like.
“Alkoxyalkyl” means a moiety of the formula R*-0O-R"- where R* is alkyl and R is
alkylene as defined berein, Exemplary alkoxyalkyl groups include, by way of exanple, 2-
methoxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl)-3-
methoxypropyl, and 1-(2-methoxyethyl)-3-methoxypropyl.
“Alkoxyalkoxy’ means a group of the formuia -O-R-R’ wherein R is alkylene and R’ is
alkoxy as defined herein,
"Alkylcarbonyl” means & moiety of the formula ~C(O)-R, wherein R is alkyl as defined

herein.,



5 hydroxyCl_6alkoxy; C1_6alkylamino-C1_6alkoxy; Ci_6alkylsulfony-Ci_61alkoxy; sulfonamido;
hydroxy-C1_6alkyl; C35cycloalkyl-C1_6alkoxy; amino; amino-C,_6alkyl; Cholkenyl; C1- 6alkynyl,
morpholinyl; mor hoIinP/I-C16aIkyI; piperazinyl; piperidinyloxy; aminocarbonylC1 6alkoxy; hydroxy
Cl_6alkoxywé}l"?§é‘?ﬁ7ﬁ 51_6alkoxyamino-C1_6alkyl; hydroxy-C1- 6a|ky|5ﬁ1¥ﬂgl{gﬂ;9f§ﬁ i
di(hydroxy-C1,6alkyl)amino-Ci_6alkyl; Ci_olkoxyearbonylamino-C1, 10 6alkyl,
C1_6alkylcarbonylamino-Cislkyl; C1_6alkylaminocatbonyl; C1_6alkoxycarbonylC1_ 6alkyl;
Ci_6alkylamingeatheinyd(si Gali aGlshsydpamdrionGila 6aikyhRhyteeody GatbaiRykCis dadihty; or nitro; or
two adjacenhsubstituents may form a C34alkylene, Ci_zalkylenedioxy or hal0-C1_2alkylenedioxy. In
certain embodiménts of formula I, Rl is phenyl optionally substituted one, two, three or 15 four times,
and preferabhylsplvstionetilbpné maanor tiree ditheswintza BulStiddenhercsubstinlistescaadR
independently selected drapy halp; Cl6alkyl; C1_6alkoxy; halo-C1_6alkyl; halo-C1_6alkoxy;
C1_6alkylsulfonyl; Cl6alkylsulfanyl; C16alkylsulfinyl; phenylsulfonyt wherein the phenyl portion is
optionally subSHGREERARY e tHE Ry ORREP ?flﬂj%@%rﬁy&ﬁﬁ)m%r&gf&ﬁwcéi{%ﬁ oxycarbonyl;
C1_6alkoxygarkaimdsG ks Gatikedhe2iahydroxycarbonyl; hydroxycarbonyl-Cl_6alkoxy;
C1..6alkylamippcarbonyl-Chéalkaxy; C1 6alkoxy-C1,6alkoxy; yéj xy=Ci. 6alkaxy; . ..

G2 callytami T R TS Ty e AR h R R wtene
C1,6cycloatkyIRC is 8Bdkerxys defiind;lemino-Cl_6alkyl; C1_6alkenyl; C1_6alkynyl; morpholinyl;
morpholinyl-Gly GalkylRiRREAZ MY daRIReHFIDYIaKY raminecarkanyGa_Galkaxw RysiepryC1_6alkoxy-
C1_6alkyl; C7-6alkoxyamino-Ch6alkyl; 25 hydroxy-C1_6alkylamino-Ci_6alkyl;
Cl_6a|Q&xy%ﬁ?la’%{h@-é@%‘ﬂﬁ?’él_ 6alkylcarbonylamino-Ci_6alkyl; C,_6alkylaminocarbonyl;
C1_6alkoxycarb@iayiéiboat ki G neakiyhaming catbofyhChealiiC CheatkylaminoRGd_6alkyl;
hydroxycarb(glrf'}géll-e%:ha6ga(|}<e¥lll;i <9c{hni1ter:8~é or two adjacent substituents may form a C1_2alkylenedioxy or
halo-C1.2alky neéioxy. h certam embodiments of formula 1,is phenyl substituted one, two, three or
four times, 30 Akl préfecatignsimkotutaticonts smibe tHre &tmes: W@ QUSRI stebrisBistituents
each indepepgently selqetediffoms tugre: hterp; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl; ,etEanesulfinyl;

tolueneddifonfliHHE AR RRK S ArBEATT, TEHRRY L BB AYHa Wht-C(O)-NR R Twherein
2010/072603PAIVER2QAH067ORS ard 6k stHeokyeHrboeiylmethoxy; earboxy;

hydroxycarbanyimetnioximeiMaminasaiberyhneianicneipvalos RAaRYEINaR: .
f Fp r y roxyethyl; cyclopropylmethoxy;

methylaminoe gxy; methanesulfonylpropyloxy; hydroxymethyl; hy
amino; or nitio kb KskisiayH bemidimethylaminocarbonylmethoxy; boc-piperazinyl; N-(2- 5
methoxyethyspilimetaviaginemetiayvhs N dogiraethy dmipameiR erinameiiis alkylene and
bocaminomethykmethylcarbonylamingmethyl; N,N-di-(2-hydroxyethyp-aminomethyl;
morphotilyhRe i %o- A% A HGAPSITER Y -ethyl; methylaminocarbonyl; piperidinyloxy:
tert-butoxycarhimidutwt; Hedsdimetibyl afirobarindny Sae iyl whepropy lisisbptepylkfined herein.
hydroxycarbanyhnethy!: r XY adi t.sulsti A lenedioxy,
ethylenedioxyAc})jF %?ﬁl ij} g%?f%{ gyﬁ%&%@&§egﬁggﬁ§%?§o§ﬁngg\g%ﬁ%ﬁ% %I%am%l substituted
one, two, threeddt feuitirhessddmgbhretarably substituted one, two or three times, with a substituent or
substituents eaghinGRRERAAIYY selaatadHeps Mmidofmlibatkil.sOl.rallkewh Raloa(ieaky!;
halo-C16alkoxy; C1_ 6alkylsulfonyl: nitrite; Ci_6alkoxy-C1_6alkoxy; hydroxy-Cislkoxy;
Cl_6a|l%ﬁsul’1‘8ﬂﬁ-(ﬁgla_u(¥5aégﬁf&&% &Poxy-C1_6alkyl: hydroxy-Ch6alkylamino: C1_2alkylenedioxy: or
C36cycloalkiGin®alkoxya tmceytaiinhe fbodimeRE 'of fouiak (R isgwhemjdmsulbistiinted one, two,
three or four Hmaisge%%g Jﬁﬁ%f%ﬁﬁx*%'é{nﬁﬁ%%%l{geﬁ%%o% A ANFRE UMES W RRYPSHIUSH Bl

ently se

substituents each ndepen ected from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy;
ethoxy; 20 triRuBrefndungd terfteroinbRmEn hiethavdkursrye Grhee; RiethBxyethek kY droxyethoxy;
hydroxymethyk hivdraxyustny iyl @xypipRews mettvenestioxyher-aiinyienesioxy. dineestain
embodiments of formula I, Rl is phenyl substituted at the two position with halo or C1_6alkyl, and
substituted oREBF two additional times with a substituent or substituents each independently selected
from: halo; ClAalgakgyin@a" Setmxymoaly-CThé ikl haid CHO athicosiy; FO& hRBogatkydsikidayd nitrile;
C1lslkoxy-C1 1) : Ikoxy; C1.6alkylsulfonyl-Ci_ 6alkoxy; hydroxy-Ci_6alkyl;
hydroxy-Ch6§E§l/%%r%mnag;(%%%}I%%%diox ; or C-3_6cycloalkylCi_6alkoxy. In certain embodiments of
fommla 1, RI'@IpHemAstbsited e ?\E\/f@ep@%‘gﬁ RodIkyI R & <l g Aetn6R 867 Bwo additional
times with a substituent or substituents each 30 independently selected from: halo; Ch6alkyl;
C1_6alkoxy; halo-C16alkyl; halo-C1_6alkoxy; Cj_ 6alkylsulfonyl; nitrile; C1_6alkoxy-C1_6alkoxy;
hydroxy-Ci_6alkoxy; C1-6alkylsulforryl-C1_ 6alkoxy; hydroxy-C1_6alkyl; hydroxy-C1_6alkylamino;
Ci_zalkylenedioxy; or C3_6cycloalkylC1_6alkoxy. WO 2010/072605PCT/EP2009/067054 - 17 - In
certain embodiments of formula I, Rl is phenyl substituted two or three times with substituents each
independently selected from: ftuoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; difluoromethoxy;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy; or

othvianadinyy B In rertain emhbhodimente of fommlila | Rl iec nhenvl crihetitiited two or three timec with




In certain embodiments of foiniuta I, RI 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; trifluommethyl; difluoromethoxy; nitrile; 0 methoxyethoxy; hydroxyethoxy;
hydroxymetf? BY/8f5%§&khyl; or cyclopropylmethoxy. In certain embodimEREISRASIIRIE, RI is phenyl
substituted at the two position with methyl or halo, and additionally substituted one or two times times
with a substituent or substituents each independently-selected from: fluoro; ehloro; bromo; methyl;

eth%hdmethOXMhﬁHbQHbﬂ'(:]ﬁﬁ%!ﬂw ' h@XK;R?]@H&éﬁﬁl dqthi@mi'Bymw%agesgéméy@%ﬁ?@ﬂwfmwroxyethyl;
15 hydroxypropoxy; methylenedioxy, or ethylenedioxy. In certain embodiments of formula I, R" is
ohenyl SubstTEA Ao HEB S SRUP AR P AT Ser ASTHBHAR L AH R ik BIG6 imes times
with a substitﬂwntﬁnsub@itneﬁats edemindgpgiidenthe sebetteddront: duornos ehitbmkdromo; methyl;
ethy; methoxy, aikos diflyerametanumelaelies - yIRuRIonL oyl hydroxyetnyl

20 hydroxypropoxy; methylenedioxy; or ethylenedioxy. In certain émbodiments of formula 1, Rl is:
2-bromo»§1,516%@%&as@hpf%@nw@%wémﬁmyiewﬁmy efibsupRapippyl, cthylaminocthyl and
Z-Erom0-4-flu&rhgk%.-mmknﬁymhﬂaﬁdylﬁ ﬁtﬁﬂ@?@%‘@ﬁfﬂ@ﬁiﬁ@&dﬁﬂ hlf?,ll lly&inaethyilaminoethyl,
2-bromo-5-methoxy-4-trifluoromethyl- yl, 2-bromo-4,5-dichloro-phenyl; 2-

bromo-4-ehl }81_%3_%1%%?%%%, -bl%}ﬁé]-%fb%}fg}%%@?ﬁﬁnﬁl&r%’h@?ﬁ)ﬁﬁ(ﬁ?\enyl; 2-bromo-5- 25
inethoxy-4-nigthypilenyl, Rdsoprgpyd-4 BdimdthoryRenyin@ doddinie -dkshloressicfined
methanesulfgpyl:phenyl; 2-bromo-4-chloro-5-methanesulfonyl-phenyl; 2-bromo-4-chloro-5-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl; 2-bromro-5-methoxy-phenyl; 2-
bromo-5-fhetHukyfRarsRearBeryI aineis of thedhinmechiBras-Rydiesn dhisirybend R' is
bromo-4-chleraredsnethyigmino-carbonyl-methyoxy)-phenyl; 2-methy1-4,5-dimethoxy- 30 phenyl;
2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfopy1-5- methoxy-phenyl;

> bromo-a-mATIE S AT FHI AR ORE (HEH D B o ahonyt
2-bromo-4-ch8i-S+{trydndkycailybimgl ame ok paphadypendently is hydrogen or alkyl as defined
2-bromo-4-chlara-5-(2-methoxyethoxy)-phenyl; WO 2010/072605PCT/EP2009/067054 - 18
-4,5-dimethoxy-phenyl; 2-fluoro-4-chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbony1-5-
methoxy-phe4FBrRBBEN20 PSR cE 2U8-9iths BrewHs -4 hielg s B Ry ditsigBtRdky)- phenyl;
2-bromo4-difhuanensesitoxy 1% methadypphenyly b-metbeyod1methyldphenyhierein.
2-bromo-4-chlpro-5-(2-methylamino-ethoxy)-phenyl: 2-bromo-.5 4-cyano-5-methyl-phenyl;

o fuoro eSS e R R B ERHER A S Trethyl-pheny
2-bromo-4-ehlbyovba3lefistdamesulfonyl-propoxy)- phenyl;
2-bromo-6-melpardser-RURGRIBRNY Wepheod: ddmeanasullom i menonERNcnVt:
2-bromo-4-chloro-5-(1-hydroxyethyl)-phenyl; 2- fluoro-5-(2-hydroxyethoxy)-4-methyl-phenyl;
2-bromo8-miBHGEHS AR SEEbORY FEHSHP TEeHrBReBasuhtiBr6dse iz 5PeSaEko1-5-y1;
2,6-difluoro-phamfic?-diramaendrayanaes e ethaxynphenik .S slisaetheprphe piknanthryl,
e e e BNG SO ARE IR RIRN Afhdipiethor-pheny

4-chloro-5-metiox 0ro=5- me
2-bromo-4-mastiadlihert- B utasapdaisdny Dipleriyi By s diphrathiosystrehigenyl, benzodioxanyl,
2-bromo-4,6-gi sphenyl; el = 240 Ak =15 :
o5 R oo B ey P
2,5-diméthyl JSHERIPSaRRMN @3@&?@%@%% pomaRfiptoihy s e D oBBRBYA-
chloro-5-hydetxyenetiytspheny| addatemive 3idepidngtbytiphe hyirdgoatbDdyriR ameiyl-ple rykh
2,4-dimethyl-}g1)eri1en I'l%;}ia 054B5E-ﬂqli@cgthoxy-phenyl; 2-chloro-4,5-dimethoxy-phenyl; 7-
bromo-2,3-di yago enzo ?f,‘éﬁdgloxm- -y1; 4,5-dimethoxy-2-trifluoromethyl-phenyl; 2-bromo- 20
5-ethoxy-4-miétritslipphendylAzabird nphichtmexpaumeihrshpresalyly. 2nsromerdical-R R” where
cyclopropyl ”I@Maﬂfﬂl%@”@%ﬁpoﬁﬁwi@ag RN QiR aPRARY KRRINOXY: SRS R BRIY:
2-cyano-4,5-dimethoxyphenyl; 2-bromo-5-difluoromethoxy-4-methoxy-phenyl;2-bromo-4,5-
bis-difludPomRasyRBHERS 12 BiiGH Bl T IRAGRS L2 SR RERY PRI SHE AR, S ARt -
fluoro-5-(2-hydraryethoxy)-phenyl; 4-fluoro-4,5-dimethoxy-phenyl; 2,4-dimethylphenyl; 25

3,5-dimethylphenyl:.4.5-dimethoxy-2-marpholin-4-yl-phenyl: 3-methoxy-2-methyl-ohenyl;
> 3 cimehony T A HeD SE e s DR MR RS, & b et
hydroxy-propy Ry euipnpaersup 24dhn &hpidemiddiavBeatin&ivosy  sh daiind-beiero-5-
hydroxymethy1-2-methyl-phenyl; 2-bromo-4-trifluoromethoxy-phenyl; 2-bromo-4-chloro-5-
dimethylaminocarbonylmethoxy-phenyl; 4-chloro-5- {[(2-methoxy-ethyl)-methyl-amino]- 30 methyl}
-2-methyl-phenyl; 5-(tert-butoxycarbonylaminomethyl)-2-methy1-4-chloro-phenyl;
5-aminomethy1-4-chloro-2-methyl-phenyl; 4-chloro-2-methy1-5- (methylcarbonylaminomethyl)-phenyl,
5- I[bis-(2-hydroxy-ethyl)-am no]-methyll -4-chloro2-methyl-phenyl;
4-chloro-2-methy1-5-morpholin-4-ylmethyl-phenyl; 3-methyl-phenyl; 4- WO
2010/072605PCT/EP2009/067054 -19-

chloro-G.(2_-hvvdrovv-athvD-2-tnathvi-nhenvI: 2-bromo-2 A-athvienadinvyyv.-nheanvi



In certain embodiments of formula], R1 is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2,4-dichloro-5-methoxyphenyl;
2-bromo-5-methoxy-4-trifluoromethyl-phenyl; 2-bromo-4,5-dichloro-phenyl; 2-
bromo-4-ehIBf8-B¢EE89Renyl; 2-bromo-4-chloro-5-trifluoromethyl-pheny PO THFBHB B 95
methoxy-4-methyl-phenyl; 2-isopropyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methafesulfonyl-phenyl; 2-bromo-4-chloro-5-
methanesulfinylaphenyr guamerdephiene: Biern-oheryl 2R o aamrRINONT RhRMY 2s
bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
bromo-4- chléin%i%e%%tﬁﬂ\}lamlno -carbonyl-methyoxy)-phenyl; 2 -methyl-4,5-dimethoxy- 20 phenyl;
2-bromo-4-cliltatbeviiethixdeanperiylntic mlicBfugrhoWdehmthahaesiehtdnytebasmethoxyishenyl;
2-bromo-4- ﬁ%r? g@t 18- phenyl; 2-bromo-4-chloro-5- (methoxycarbonyl-methoxy)-phenyl;
2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)- phenyl;

2-bromo-2- chf&@%@%em@s@@tﬁwsﬁ&@;ﬁm%ﬂ%aﬁowbﬁ%w lfileagdefined
chloro-5- meth@%yygﬁ@gylwz,}tuigmgfﬁfm@thoxycarbonyl -5-methoxy-phenyl;6-bromo- 25 benzoll
,3]clioxol-5-y1; 2- -4-ehloro-5- droxyethox nyI 2-bromo-4-
cifluorometnesy SN BB E HE A e A LR B b BB s 5
methylamlnobeijm:lxy)amseﬁydf@mtommﬁl@ym&memhykphestydstﬁbrEHMMatRﬁth(}jzsﬁaaIkyl

methoxy-phenyl, é?ﬁ%m%e &Q&Bﬁ%%%h@@?%%eim‘ﬂﬁ%é SERRAPRE M ituent is
2-bromo4-chloro-5-(3 methancsulfonill propoxy)-phenyl; 2-bromo-5-methoxy-4 (tert 30

butoxycafoortdorpienily Bt u%ﬁwrhalﬁéth]@ﬁ%ﬂh@ﬁmo ZTORSH B BUEHIBBL5-(1-

gygroxyethylhar{r@wﬂ}l&fMéeérﬁ&ﬁm r:@éu?tlgﬂwmérmeahmﬁmmg ‘of cycloalkyl moieties
romo-5-methoxy4-aminoc pheny Iflu o e xol

2 6vcifluoro.(REHGT. BUOTERHE Ry SEoRLHORG RN SO B g SelonesL

3- methoxycaaibémclhﬁenn@lmﬂkngﬁﬁ@@iﬁlﬁi@@@&ﬂ@@ﬁﬂﬁ@@@mﬁﬁ%ﬂzesmmpﬁenyI

3-methoxy-phen AmEipRNe MR A Sme hanophank 4l Smethaahep

4-fluoro-5- met oxy-phenyl; 2-bromo-4-m thyl -5-(tert-butoxycarbony1)-phenyl;

3,4, 5-trithethexs\hehyt: @fﬁ}‘%ﬁﬁé’ﬁ@!fﬁ difluoro- phenyl 2-ethyl-4,5-dimethoxy-phenyl; 2-

bromo-4- met‘l“@%{ @Mﬂﬁh&ﬁﬂs&@d&ﬁmﬁymﬁ 2rmathyiPRanilis3Bylene and R’ is

methoxycarb - -metgé/ﬁlp I; 2.5-dimethyl-pheny1; 2-bromo-5-methoxy-phenyl; 2,3-
dimethyl- pheﬁgﬁ( -4- Io? '§ hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl;

4-methoxy-2-tettrghishe mytpor & 4tdinedinl phecfidetrhositairh eribodéntentsrofifarmdladsR' is:
2-bromo-4,5- QHH@WM)%@@%!&@%W@Q %%b@cl?tll%rﬁ Eﬁ Yl éd from the group consisting

2-bromo-4-fluoro-5-methox hen%) -bromo-5- methoxy -4- 10 met hyl-ph

2-methy3%4, 52‘81@1%85&/ %héwézts bRorBAtE A 1H 8 BtegcHaRdkiR @ﬁawﬁﬁéﬁwdeﬂt&ndmg
2-bromo-4- chiﬁt@héﬁanhyﬁmyhemydrﬂh@ﬂm&damynm%dlﬂumag@tmem&r mh@xyrahmy&
2,5-dimetho hen thyl-4, 5 oxy M hyl- rox hloro-phenyl;
2,5- d|methylxl¥ﬂﬁﬁnr)1§/‘f Fa}h\! )3)5/1 pﬁce’rg T%/-‘/ rc()a#o d?ﬁ%e den {%% ?ngcertaln
embodlmentgthﬁfdmrﬁmlﬁm, R:'yﬂsamsbromM@ldm@tﬁoxb}e@ﬁémh@bmo%ﬂcﬁfosdlﬁlmm,oxy -phenyl;
2-bromo-4-fl Y,

4,5- d|rnetho>%l/- -r&eth%y%ge%g&%yﬁé%ﬁ%%e%%ﬁé%geg:gny ? mgmlwkyl
bromo-behzofLCHHeke 5 -8R G AeapRine- SRS, @f@}ﬁ% N Lt B?V)“bh%FRIFSED&%YﬁO 4-

d|fluoromethexyn§;mmmt—waemd nEtHElﬁtt&@xy -2- matbyjﬂﬂﬁﬂylhﬁihfﬂ@h@ﬁigmﬁfﬁr&@f -20
hydroxy-ethyl)-phen | oro 5 roxy-eth ;. 2-cth
dimethoxy- pkg ﬁ*{/‘f" e% t?et %t rc?p 8;; é’}ég yét odf(y E -rﬁ'e?’tl%ﬁphenyl
2,5-dimethyl- @hem@wmm@»mnempﬁemymwm@m phenyioR<rdnio-4-
chloro-5-hydrq téeﬁ%le&ﬁxhﬂ@mwalaige;@urr}e@iﬁlaﬂgaea%mmi imetbvhRRE I,

methoxy-2-methyl-phenyl; 4-fluoro-5-(2-hydroxy-ethoxy)-2-methyl-Phenyl; 4-chloro- -(3 25
hydroxy-tFop% ?Iﬁi%?ﬁ%f%ﬁéﬁﬁhﬂ ot ﬁ@%%‘r‘&@?%@%‘rﬁ‘?%&?ﬁwBﬁ@ﬁ‘ﬂpﬁp%@%éhc
hydroxy-ethyljkamino]-methyll-4-chloro-2-methyl-phenyl; 4-chloro-5-(2-hydroxy-ethyl)-2- methyl-phenyl;
2-bromo-4,5- Iene ioxy-phenyl (7 br mo-2 3 ih e & dIOX 1
3-chloro-2-me yf’ pﬁlgny %1 oom e y{i B-rﬁ i ¥FCH en;f/rllbzgéjg'él(ﬁy oi\?}%’ H%I?t a"tgﬂwyl -phenyl;
30 In certain emmm‘fémm@@a R fgﬁ’-ﬁm@lmisrdmeﬂnww&éﬁml}n@efptaﬁnteﬁmbodlments
of foimula 1, R1 is 2-bromo-4-chloro-5-methoxy-phenyl. In certain embodiments of formula |, R." is
2-bromo-4-fluoro-5-methoxy-phenyl. In certain embodiments of formula I, R' is
2-bromo-5-methoxy-4-methyl-phenyl. WO 2010/072605PCT/EP2009/067054 - 21 - In certain
embodiments of formula I, RI is 2-methyl-4,5-dimethoxy-phenyl. In certain embodiments of formula |,
RI is 2-bromo-4-chloro-5-(2-methoxy-ethyl-phenyl. In certain embodiments of formula I, Rl is
2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl. In certain embodiments of formula I, Rl is

2-bromo-4-difluoromethoxy-5-methoxy-phenyl. 5 In certain embodiments of formula 1, Rl is
2 E_.dimethovv-nhenv! In ceartain embodimente of formiila | Rl ic 2-athv1 -4 G_-dimethovv-nhenvl In



10 In certain embodiments of formula I, Rl is 2-bromo-4,5-dimethyl-phenyl. In certain embodiments of
formula I, R2 is Ch6alkyl. In specific embodiments R2 may be C3. 6 branched alkyl. In certain
embodiments of formula 1, R2 is optionally substituted aryl. In certain embodiments of formula 1, R2 is
optionally sUBGRHH¥&ny1. 15 In certain embodiments of formula 1, R25§ BRERI GptiGAally
substituted one, two, three or four times with a substituent or substituents each independently selected
from: halo; C1_ 6alkyl; Ci_olkoxy; halo-C16alkyl; halo-Ci_6alkoxy; C16alkylsulfonyl; C16alkylsulfanyl;
Ci_ 6alkylsulfimdinphemdsitianybwhereinihe: pina oyt pditiormis wptionditycsupstitutedavith C1_ 6alkyl;
nitrite; hydroxy; C1,6alkylcarbonyl; aminocarponyl: C1,6alkoxycarbonyl: Gl 20 ..
6a|koxycarb(f)l(%/t§f%rl"'_éaa ng‘)y;l fri&)/)é rocl)}x%/nc%rr ’%ani/ r%ﬁdcr;l(;lf)l&geatf ‘%%?}i‘i‘%_%ﬁ%&?}??? ?51115]
6alkylaminosabbidmidd@d Bélkaiyral. Balkolep- G hsikoney hydieis-Baudalkesare@pt limited to,
6a'ky'am'”%&éﬁ@#ﬁﬂ?&ﬁ%‘m‘&%&('ﬂﬁ%ﬁ o QLRI DYErAX G B2 AiHOBMOKIG AMIRGLL,
amino-C1_6alkyl; Cl.6alkenyl; Ci_6alkynyl; morpholinyl; morpholinyl-C. 6alkyl, plperazmﬂ;
piperidin?loﬁ;lwgéﬁﬁﬁﬁwyéF@Wb@?@f@ﬁﬂ%’é@&ﬁ’#ﬁﬁ%@@ﬁ pysayl, pyridyl, pyrrolyl,
hydroxy-C1siyaming-&diéallincinsoakauyeatbonylameiCistaltytp@iny,
6alkylcarbonylamino-C1,6alkyl: Ci.6al inocarbanyl: Ci_6alkoxyecarbhonyl [
6a|kylaminor}:%%gt%?%i%y;%fl;mﬁ? éﬁi@{;wrﬁ%ﬁg}f&@ggll% Zﬁ&ﬁ%@r@%%é%%%‘ﬁ%yl or nitm; or two
adjacent substizmmsiayiormasiaedikpiniddioxpdiiaioeeiybaniazenb ioR <pubriamnyl
embOdime”%ﬂiﬁfﬂ%’i?q%in@@ziﬁy@hﬁﬁﬁhﬁ@@%ﬂ@% (SURSHUEE 0058 HHGe With-#30 substituent or
rom:

substituents each independently selected fr uoro; chloro; bromo; jodo; metﬂz/l; ethyl: methoxy;
ethoxy: Hflusrariathirddifidionnsthirg nidaiafestesniictsthaHSELIRIROL /8 %ﬂ@&%/wnyl;
toluenesulfogylsaitride; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;
hydroxycarbenylmethoxy: , WQ 2010/072605PCT/EP2009/067054 - 22 &, X - )
methylarninogg%%%% q%ﬂgﬂ] &y; e a&%&yﬁhlg)%?/? %?%%y%%ﬁ%x%}fn%%%y a%ﬁ?ﬁ%eé?r"]%x"yﬂ‘“‘ allylene
methanesulfenyRrogiersarmasrdsfaeélisptithydroxyethyl; cyclopropylmethoxy; amino; or nitro; or two
adjacent SUbﬁffﬂ&@&iﬁmﬂ%ﬁg{%éﬁ%tmgl%ﬁﬁ%&%&r@xtm%D@@&%Mé@iﬂ@[@l@%ﬂ?n@d@m@ In certain

embodiments of formula 1, R2 is phenyl optionally substituted onece or twice with a substituent or
substituénts }é%fEWindependently selected from: halo; C1.6alkyl; C1_6alkoxy; halo-C1_6alkyl;
halo-C1_6alkokysrbatyviealkylsulio aykoniirittha kexyaikoxik Wichox Raikbxyralivylsudfcimddlkoxy;
hydroxyalkyl; or C3.6cycloalkyl-C16alkoxy. In certain embodiments of formula I, R2 is phenyl optionally
substituted once or twice with a 10 substituent or substituents each independently selected from:
fluoro; chlordHetomuallsdoxateas etiphmeéthesymatiiold Rukiupheivia iyt dRisiomedhdiy;
methanesulfepylaitiles aeetboxyginoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
cyclopro#f/lmethoxy. In certain embodiments, of formyla |, R2 is%ﬁen |0 tioqg?lly spbstituted once or
twice witlf a SUSLAIISNDYP suBRERINE b f TR SBHG ST, SelE g&%‘ﬂﬁ%gﬁﬁ rolehlore’ bromo;
methyl; 15 ethstinethdxypre sy, biflnetemethyl; difluoromethoxy; nitrite; methoxyethoxy;

hyroxyetoxy; eI ISR Y BN 1 CHAapIRRMIMEIgOh B Seraln supodment of

formulal, R2isp | substitutéd once or twice with a substituent or’substituents each independently

selected fronvitetemmettiffersrathidrgetrifferonaayiygoalivs isfisthoXxihitrile; or methanesulfonyl. 20

In certain embodiments of faomfa-dudRais,phenyLeubstifidted aree or twice with a substimern or
substituents each independently selected fro ﬁ:%ﬂgoro chl&rao; methyl; g{qe{tﬁ%ﬁ; or nitrite. In certain
3 Raltsks! 1

embodirhents SHRAKSIA PeR® e dhn B oMo TRt Wt &N A embodiments
of formula |, Baiis:ditvesiy]; dsfhsoras plhemibBktivpiodifhenyin@hdixioro-phenyl; 2-chloro-phenyl;
3,4-difluoro-phenyl; 3,5-difluoro-ph 3 - n 214 msibylphenylar keyane-phenyl. In
certain embo ﬁ%ﬁ?gp%%%lgﬁ%aégﬁf%ﬂ%w gﬁ%}r%?éﬁé%aﬁ?%{gl}fj%go%ﬁéﬁylf 2- fluoro-phenyl;
2-chloro-phealjly'3mddiftuersipie i ofms idmusiclsHERy Erf¥iertain embodiments of formula I, R2 is

4-fluoro-phenyi.laceitain smbodimants.Rbiaametad libYeis, 3clvrapirme Skt eagain embodiments
of formula I, BY is 3,4- iquoro-phen}%I.rln cefét]&i% emb(t)dimgnts of ornmuilgo%é Ra.is réx%gp%ﬁi%.)ln certain
embodim&ntdTSPTBRRALIE PRREVS-C1BRRIT. M CaHSR SR SaiEh i 8t 1ohmiTa W is Méthyl

The heterocyclyl 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,



WO 20101072605PCT1EP20091067054 - 23 - In certain embodiments of foimula I, le is
hydroxy-C1.6alkyl. In certain embodiments of formula I, R.8 is Ch6alkoxy-C1_6alkyl. In certain
embodiments, the compounds of formula | may be more specifically of formula H: Ra 5 wherein: p is
from 0 to 3; WO RB/RPRE, R9 and RH) each independently is: hydroge 452 ¥Y  E43ky1;
Cl6alkoxy; halo-C1_6alkyl; hal0-Cl6alkoxy; Ci_oalkylsulfonyl; Cl..6alkylsulfanyl; C1..6alkylsulfinyl;
phenylsulfonyl wherein the phenyl portion is optiondly substituted with C1..6alkyl; nitrile; 10 hydroxy;
ChalkylcarberydaaminoaapamdyIChelexyeaiemylityl, salkenyearbeswd-Qidiealkexysholinyl,
hydroxycarbonyl; h ,drox,ycarbon_yl_-Ch6alk0>%/§_C]£i 6alkﬁlﬁar inocarbon {%:1 6al 0><(f>{;i
Ci_6alkoxy-éﬂ%75.’lll%§¥}° PR T Ry s L RO HIK 0 T T B RIRE Yy P P B AR fsUitfony -C 1-
61alkoxy; hydiiexy-Qlgbtkyli GanbdyieladikkylyChGekkoxyylatimylodhmindGl.. 8aikyidOfugalkenyl;
Ch6alkynyl; morpholinyl: .marpholinyl- iyl -piperidi y
aminocarbor@ﬁ@i@ggﬁ&3%%@ﬂf&éﬁ&g@gﬁw&%&g@ﬁ%ﬁaﬁﬁkﬁ%ﬁﬁﬁgg éz%fl?’I()gl({aejr’nirgo-C1_6aIkyI;
C1_6alkéxychitsorphatimibdtions dibyrregupalignb sibuiiammetied. amyrleausdiRylaminocarbonyl;
Cl6alkoxycataemyiGdafialkybyve tnsalkyirminocarbonyl-C1_6alkyl; C1_ 6alkylamino-C1_salkyl;
hydroxycarbonyl-C1 6alkyl1: or nitro; or two adjacent substityents may .form a Cislkylenedioxy or

o Choalk GRS BHELdHEH A O T T KA By 1 L FASIRE: Relo-Croatkyl
halo-C1. calkowyo&sdlybaldyfisad bemsit; or nitrite; and R8 is as defined herein. In certain embodiments

of foimula I1,, | cifigally, ot # Hhj WO
2010/0726OS%%%F&%%@S&%&%&EA@%%%E%%%Wherein& [E)f%%qyl?l%ﬁlgé%l 9,%2!9?[211 and are as

defined Hereh§raf certain embodiments, the subject compounds are of formula ha. In certain

embodimentgtheeRieelicRIMINGS Ake-9f famnifarinln cofainaishadiniealsyhanydr farmulas I,

ha and Jib, at least '[W? Ofiﬁg’ %7,_ R8, R9 and R19 are not hydrogen. In certain embodiments of any of
formulas 11, FRHRF & 165LP442EHf R6, R7, R8, R9 and RI arc not hydrogen. In certain
embodimentgibfdarmy dkfomhoiesd |3 HmiatybfitheR8rR R RE, RewnRRR) waetyaByiwalséndéntly is:
hydrogen; flql%ggfnthoro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl;

aminocarorpikemathrkpearBoryT: HIEH PRI O i EXRERy SR XY LR SxPdaifshyisthoxy;
methylaminogariponyhmetiaxyi-memmeyethoxy; hydroxyethoxy; methylaminoethoxy; 15

methanesulfgnylpropyloxy; hydroxymethyl: hydraxyethyl; c ropylmethaxy: amino; or nitro;
morpholinyl; l@%ﬁaﬁ%@ﬁﬁﬁ?\o{ggr %%i/%ﬁ%ee 8&%%%@6?6£€7%y%§?ﬁm%’ygmgen oP ety
methoxyethydriRrie tydamisbphethidiid Nbefirmethylaminomethyl; aminomethyl;

hocaminomet arhenviaPinametivle MNspinrisiaxyetiaminemet ¥atiytene,
morpholinylmgé%ﬁ%;%l}groxy?l-mroxymeth;t;l%élgtbrlloyl; methylaminocarbonyl; 20 pipeirliuéiynillllgxy;

tert-buta3®/carbisryitres sy PN g thymbtieeabshii detrst 12pibpy; isopropyl;
hydroxycarbopybngiukbbygEmkypmpexyoQyiNe atiase atsubsittentsrmaly Rri0)eadhylenedioxy,
ethylenedioxy, o AHorom GIRVISNEIY-

“Hydroxycarbonylalkoxy” means a group of the formula -O-R-C(0)-OH wherein R is

alkylene as defined herein.

25 "Hydroxyalkyloxycarbonylalkyl" or "hydroxyalkoxycarbonylalkyi" means a group of the
formula -R-C(0)-0-R-OH wherein each R is alkylene and may be the same or different.
“Hydroxyalkyl” means an alkyl moiety as defined herein, substituted with one or more,
preferably one, two 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,

30  hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-
methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 2-
hydroxy-1-hydroxymethylethyl, 2,3-dihvdroxybutyl, 3,4-dihydroxybutyl and
2-{(hydroxymethyl}-3-hydroxypropyl



In certain embodiments of any of formulas I, Ha and fib, two of R6, R7, R8, R9 and RI are hydrogen,
and the remaining ones of R6, R7, Rs, R9 and 12'9 of each independently is: 25 hydrogen; fluoro;
chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;
nitrile; methB¥/&MYRTEoHT droxyethoxy; hydroxymethyl; hydroxyethyl; hydF&&BFHERP Higthylenedioxy;
or ethylenedioxy. WO 2010/072605PCT/EP2009/067054 - 25 - In certain embodiments of any of
formulas Il, Ha and 1Jb, two of R6, R7, R8, R9 and R'u are hydrogen, and the remaining ones of R6,

R7, R8, R9 apd a9t gashuipeapendentyiisiiydiopenduansciieie wiaee orethylpethyk methoxy;

ethoxy; difluoromethoxy; methoxyethoxy; hydroxyethoxy; hydro ethyl; hydroxyethyl:
hydroxyprop‘&@?@%ﬂﬁ?ﬁéﬁgtﬁ8%%%@5@%5&@%‘6&9?%%@%&?? é?&b%&%%@%ﬁgg%ggf formulas Il, ha
and lib, two BEREscRZ i RS RAAad RMUarenhydrogdimantiehe- rémainihgdomes of R6x R.AnRs, R9 and
RI of each ir}gg_\?@dently is: hydrogen; fluoro; chloro; bromo; methyl; and methoxy. In certain
embodiments of any of formulas II, ha and Jib, R6 is halo or methyl, Rl is 10 hydrogen, one of R7, R8
and RO i§ hydrbgan saomalbibers bfrdroReaty R dre which Wittdaras ity Seeetabrom: fluoro;
chlolro; brorrpﬁéé@ﬂgi m%mg@ ;d@rméﬁ Hé@éﬁhmg{ﬁ i@ﬁﬂ%ﬁmﬁi@ﬁh@ig&m%kaé Txﬁﬂ%@ﬂ%gﬁém@%léﬁﬁthanesulfonw;
nitrilc; methoxyethoxy: roxyethoxy; roxymethyl: roxyethyl; a droxypropoxy. In certain
embodiment&6f &) %ué@?ﬁﬁ%gﬁ’&’fﬁ@ RE' ﬁﬁ%ogy th ?HQT i nfg}% dgsrf,)%l/rvo of R7, R8
and R9 is hydrogen, arig dhexptheredfRy-pRBandyR&istseldcted from: fluoro; chloro; bromo; iodo;
methyl; ethyly methoxy; ethox fiflugrometiyd: diflierometbasyNpathapesuliopyk niigi
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; and hydroxypropoxy. In certain
embodikfentzef BegrsPespuiasyrIoga aiddb. R6, R7, R8, R9 and RI each 20 independently is:
hydrogen; hato;&haatkydicerd Hatkaxys ihalerelfakyt (nalonCh: Gatkexyr Galkyseitanyl; nitrile;
alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or C3,6cycloalkyl-C]4alkoxy. In certain
embodiment®SPSRSE ?d?ry)r{ﬂﬁ%gﬁ’, H&'&Ad Jib, R6, R7, R8, R9 and RI each independently is;
hydrogen; fltiGrobatid rogdmongooupdd thméthypirlethyl; (ethidxy; ethoxy; 25 trifluoromethyl;
difluoromethauy methanesulionyl. nifrilsoeiige gy hdrorve ok nydreamethy, or
hydroxyethyl.”In certain embodiments of any of formulas I, Ha and fib, R6, R7, R8, R9 and RI each
independentijderayerdyénb fiest SRS bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difllforometlhazgﬁimmiiﬁgmeﬁhﬁmm@wuﬁmfm?y@&m%;Mfﬁwmi&yylgmﬂgﬁwtﬁhyl; or -
cyclopropylmethoxy. In ceftain embogiments of an formulas Il, ha and R7 and R' are hydrogen.
In certain em%c&oﬁ%%ﬂg%fgéﬁ%ﬁgymU’I%%d}fﬁ ﬁawgr%&%fﬁ ?’géei%?% iG é?r?;d,fl%gf (i)lr% met f/?yz WO
2010/0726052CT/EPRONRI06T054uRE nllvpadaitewitodimeritsofilnytofifermeferstily bize and 1lb, RS
is: hydrogen; methaxy: hala. methvl or difl aramatbeinserain emhgdimenis, elanuef formulas 11
Ha and IlIb, R9 is: methoxy; hydrogen; 2- hydroxy-ethoXy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; or
cycloprafyInfelpnisous eitally SR ot ABn @Er AT BRI ARSI ERE M F YR 2 In certain
embodiments Q4 iy, of:fesmekashlciearitd FEOR, IS OOR 2wireattainyanbadimsntstefiainy of formulas I,
ha and Jib, p IS 1%1!’%%%’21 &eﬂ)ﬁg_?%ﬂtiﬁ%%n ié)f fc;!r}%gé? &%J}%?q@ I&R& E??gh WI independently is:

halo; C1. 6a|?<y€ﬁl r OXY. n-certain embodiments of any of formulas ,rlgla and 11b, each R

independentlydspiiiasaremmetiivh b devtainERRogiments akanyyefdaryiutgsiddidialand 11b, Wi is halo.

In certain embodiments of any of formulas I, Ha and llb, R11 is fluoro. In certain embodiments of any

of fommlas |PDEEAREPREBYIEIFEMPRUGE Rl SO NRERFATEB S BHECH AR IP forfn (S 11, ha and
1D B IS e R e AR R PSR RPN RIS AR S RP YRS it figyand to pis 1
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl). Certain preferred
optional substituents for "ary!", phenyl”, "heteroaryl” "cyeloalkyl” or "heterocyclyl” mclude
alkyt, halo, haloatkyl, alkoxy, cyano, amino and aikylsulfonyl. More preferred substituents
are methyl, fluoro, chloro, trifluoromethyl, methoxy, amino and methanesulfonyl.
30 “Leaving group” means the group with the meaning conventionally associated with it in

synthetic organic chemistry, i.c., an atom or group displaceable under substifution reaction

conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or



In certain embodiments of any of formulas 11, lla and lib p is 1 and RI" is 3-fluoro or 4-fluom. In certain
embodiments of any of formulas ii, Ha and llb p is 1 and R" is 4-fluoro. In certain embodiments of any
of formula 11, ha and llb, W is hydrogen. 20 In certain embodiments of any of formulas I, Ib and lib:
R6 is: hydrojehzHaiti2pigthyl; or ethyl; R7 is hydrogen; methyl; methoxy;FérirE8eddCafonyl; RS is:
hydrogen; methoxy; halo; methyl; or difluoromethoxy; R9 is: hydrogen; methoxy; hydrogen;
2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1- 25 hydrogy-ethyl; and RI() is hydrogen; or halo. In certain

embodiments, ot anyief g as il s HAARdIbiRG isshaleaREmEtd R is Audiegen; 30R8 is:
methoxy; halo’ methyl: or diffuoromethoxy; R9 is: methoxy: 2-h%(é]ré)é<y-ethoxy; 2-methoxy-ethoxy; or

1-hydroxy-et PR IR e dRgeiesr A G issderan el B oo Br 0T Ya and Iib:
WO 2010/072605B6T #ipRYOE 40H4xy24hd BE likebromo; or methyl; R7 is hydrogen; R8 is: methoxy;
chloro; fluorq; methyl: or difluoromethoxy; .. . R9 is; methoxy;2-hydroxy-ethoxy:. 2-methoxy-ethoxy;
or L-nyaroxy MIRGH S BRI R L L e i
methyl; R7 igwh/drogeio. Reciusarathgnyschtdrideflibores dedtd horedifluoromethoxy; 10R9 is: methoxy;

2-hydroxy-ethgxys 2imathepRINe ARy o ain ARSI XIEROEN: #A.6RHAIR gmpodiments

of any of formulas 1], ha and Ilb, p is 1 or 2 and RI' is halo, In certain embodiments of any of formulas
II, Ha and 1P} 1€ BRIOSG Bt ibatils dosrredpmin s Tanearns Bcth o F ISR ilas 11, Ha and Iib, p is
1 and RI1 is fiuatasidcbveartaineEintoadimentsohanjoef fiormulas I, Ha and 11, p is 1 andis fluoro at the
ﬁ'l :pOSitior?- I Geraln Sbeliment: g SAMPOURds L IBMHR | MaNBs MarssPgsilialivgr formula
10 “Inert organic solvent” or “inert solvent” means the solvent is inert under the conditions of
the reaction being described in conjunction therewith, including for example, benzene,
toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene
chloride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate, acetone, methyl
ethyl ketone, methanol, ethanol, propanol, isopropanol, fert-butanol, dioxane, pyridine, and
15  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 is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic, and neither biologically nor otherwise
undesirable and includes that which is acceptable for veterinary as well as human
20 pharmacecutical use.
“Pharmaceutically acceptable salts” of a compound means salts that are pharmaceutically
acceptable, as defined herein, and that possess the desired pharmacological activity of the
parent compound. Such salts include: _
acid addition salts formed with inorganic acids such as hydrochloric acid,
25 hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with
organic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid, citric
acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid,
glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic acid,
malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
30 naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-
toluenesulfonic acid, trimethvlacetic acid, and the like; or
salts formed when an acidic proton present in the parent compound either is

replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth 1on, or an alummum ion; or



wherein R6, R8, R9 and Rn are as defined herein. 20 In certain embodiments of formula lll, the
subject compounds may be more specifically of formula llia or formula 1111); WO
2010/072605PCT/EP2009/067054 - 28 - ilia;Nlllb; wherein R6, R8, R9 and R11 are as defined herein.
In certain emMP@ai?die%the subject compounds are of formula Ina. In ceRaFHIERBYBHEts, the
subject compounds are of formula lllb. 5 In certain embodiments of any of formulas Ill, Ma and Mb, R6
is: halo; methyl; or ethyl. In certain embodiments cfldny of formulas lll, llla and lllb, R6 is methyl. In

certain embodiRGRROR AR RAMUAS LN HB A0 LdbRuRGig A0 Waskl GRIN embodiments of any

of formulas I, Ing apd filb, R8 iand R9 each independently is:( fluqro_; chloro; bromo; iodg; methyl;
ethyl; methoSiF BRI RRIB BRI YoM BrARREA AR LHERUIFYRA RIS, fdfiExyethoxy;
hydroxyethoii¥e hydrenatiethylchyid iexye thylideypduodypropakyxide cerdimemiboglidaepisiaiany of
formulas IlI, lila,and, 111h. R8 is: methoxy: halo: methyl: or difluoromethoxy. In certain embodiments
of any of forrkrlﬁi1 g%x??ﬁ’ ia 1:'lsllﬁmdcl‘ir D.Sj.ﬁ F%gq}gb(ﬁrgg%ﬁfo%;r%- df/j('jroxy15 ethoxy; 2-methoxy-ethoxy; or |

-hydroxy-ethyhe deres plempsaithetis o eansb bt Foipitasd nalih oaned v R6ti aptbmo; or methyl; In
certain embaogdimenis:ef Any affermeiashhiig.and fMec BEdsamsthaxy; shione-flurie; methy!; or

difluoromethoxy. . In certain embodiments of any of formulas 111, ilia and Illb, R9 is: methoxy;
2-hydroxy203&90‘339?%ﬂwdeﬂ?ngbﬁ%%?%?’faﬁmﬂﬁo@%m TRESHE N embodiments of any of
formulas 111i; Handdhtlehidibrsidbs thalelllr tertain embedimenisatf anyepkidr suitkasdll;dla and Mb, R11
is fluor. Where, any of Rl RaeR3: 584R$oRSusthl forms (polymorphs) as dkaRey R24R3PsRr R11is alkyl or
contains an éﬁ%gety,'s_uch jﬁﬁ% p?efer glf/ lower (eﬁi)yln e é)léiSCGallﬁl}a, and in many
embodirHént&8CrE 4a#ien WO 2010/072605PCT/EP2009/067054 - 29 - The invention also provides

methods for 8ating-R Sisaase: epeanditionmediaiash bk QrathenWae Asarciedamtbna P2X7 receptor,
the method comprising adminjstering to a subject in need thereofcgﬂreffective amount of a compound

of the inventiSAS & Ty AHEH IS BYER) EREAME S 87 PSR AL AN TAFAN Ki5RFy 2PashPatory or
diabetes 5 conditionythemméthocthpemprd irgcadministetingtorampubjecintionaédatherrpafdandffective
amount of a 0 lnvention.to Wi . tive ; _ inhibitor. The
disease may@gg}r? %lfr{l%‘ ggﬁ%ﬁéd@ﬁ%h %E) g%%é/v éﬁﬁ?%g%gﬁgj\ﬂrﬁmgg&ggI@%@éﬁ%@n@?&% arthritis,
osteoarthtitistopdetasestian avgieere ARatie WisThAf DT AIIATE BUseriesiapuffnbnmdiséitse, airways
hyper-respongixgress: SERIS-ERL eko lomardianephrtiscHriiable O hewelidisease @agicrohn's

donta i FEVRCHTEAT o o AT e AU BLAIE) QT re oF G Roadaches: norve.

injury; _neyriti&;@ﬁahlgia&gtﬂmhs@nﬂ_ing;smham'qg:rdmhd[yss?n@xsﬁ@érgyﬂtiﬁgmarmmtingignwbal, parasitic or
bacterial infeglign: POStIAUTAIGOIN AL ARIRASclRIB NI ITiARIS 13 Dowel sypdrome. The

disease may be a respiratory disorder, such as chronic obstructivé pulmonary disorder (COPD),
asthma, <8 bfeterbREakFY. S yastrsthessiray ey drberabPstitrssariara BsvlelSyndrome (IBS),
Inflammatory,BewekRissasedtiB Dhbiliankeolipand etharkiliarwdiserdemwenaterlicgroup
diarrhea-dominant 182 pain assosiptec withfl distension; £2 TS dsease,may be diabetes.
“Solvates” means solvent additions forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
25  ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent
1s water the solvate formed 1s a hydrate, when the solvent 1s alcohol, the solvate formed 1s an
alcoholate. Hydrates are formed by the combination of one or more molecules of water with
one of the substances in which the water retains it molecular state as H,O, such combination
being able to form one or more hydrate.
30 “Subject” means mammals and non-mammals, Mammals means any member of the
mammalia class including, but not limited to, humans; non-human primates such as

chimpanzees and other apes and monkey species; farm animals such as cattle, horses, sheep,

goats, and swine; domestic animals such as rabbits, dogs, and cats; [aboratory animals



Representative compounds in accordance with the methods of the invention are shown in Table I.
TABLE | Structure Name pKi 1 H3c -loHN 0 H3C7 Br 6-0x0-4-phenyl-1,4,5,6- tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4,5- dimethoxy-phenyl)-amide 7.4925 -30-2 H3C., HO 3 BrHN -...,
6-0x0-4-pheiPL241498260%etrahydro-pyridine-3- carboxylic acid (2-bromo-bE T/EF2009/667054
methoxy-4-methyl-phenyl)- amide 6.595 3 - Cl

-12 -

including rodents, such as rats, mice, and guinea pigs; and the like. Examples of non-
mammals include, but are not imited 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
5 with such joint damage. Arithritis includes rheumatoid arthritis, osteoarthritis, psoriatic
arthritis, septic arthritis and gouty arthritis.
“Pain” includes, without limitation, inflammatory pain; surgical pain; visceral pain; dental
pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches; nerve
injury; neuritis; neuralgias; poisoning; ischemic mjury; interstitial cystitis; cancer pain; viral,
10 parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable bowel
syndrome.
“Therapeutically effective amount” means an amount of a compound that, when administered
to a subject for treating a disease state, is sufficient to effect such treatment for the disease
state. The “therapeutically effective amount” will vary depending on the compound, disease
15  state being treated, the severity or the disease treated, the age and relative health of the
subject, the route and form of administration, the judgment of the attending medical or
veterinary practitioner, and other factors.
The terms “those defined above™ and “those defined herein” when referring to a variable
incotporates by reference the broad definition of the variable as well as preferred, more
20 preferred and most preferred definitions, if any.
“Treating” or “treatment” of a disease state includes:
(i) preventing the discase state, i.¢. causing the clinical symptoms of the
disease state not to develop in a subject that may be exposed to or predisposed
to the disease state, but does not yet experience or display symptoms of the
25 disease state.
(i1} inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iii) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.
30 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



110 BrO FIN  6-0x0-4-phenyl-1,4,5,6- tetrahydro-pyridine-3- carboxylic acid (2-bromo-4-
chloro-5-methoxy-phenyl)- amide 5.95 4 F130 H,C,s is Br HN ...... H el
4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-bromo-5-
methoxy-4-mMNERALHAEAYAL)- amide 6.6 5 HSC H3C"OBrFINN H o PCT/EP2009/067054
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combination of two reagents which were initially added, 1.¢., 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.

Nomenclature and Structures

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, a
Beilstein Institute computerized system for the generation of TUPAC systematic
nomenclature. Chemical structures shown herein were prepared using ISIS® 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
nitrogen-containing heteroaryl ring is shown with an open valency on a nitrogen atom, and
variables such as R%, R” or R® are shown on the heteroaryl ring, such variables may be bound
or joined to the open valency nitrogen. Where a chiral center exists in a structure but no
specific stercochemistry is shown for the chiral center, both enantiomers associated with the
chiral center are encompassed by the structure. Where a structure shown herein may exist in
multiple tautomeric forms, all such fautomers are encompassed by the structure.

All patents and pubiications identified herein are incorporated herein by reference in their

entirety.

Compounds of the Invention

The mvention provides compounds of the formula I:

or pharmaccutically acceptable salts thereof,
wherein:
misQorl;
nisOorl;
R' is optionally substituted aryl;
RY is:
optionally substituted aryl;
optionally substituted heteroaryl;



F 4-(3-Fluoro-phenyl)-6-o0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-bromo-5-
methoxy-4-methyl-pheny1)- amide 6.726 6 H3 CI C.."0 so Br HN --,,,, 0
444-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-bromo-4-
chloro-5-meBRY1pRE)H- amide 6.166 H,C, 0 H3C,0 is Br HN .... N H QP CT/EF2605/067054
4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetralaydro-pyridine-3-
cdainrbleotxhyolxiye:ipciiiedn(y21-)b.armomidoe-4,%4 7.463 - 31 -
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Csgeycloalkyl; or
Cy alkyl;
R* is:
hydrogen;
Ciealkyl;
alkylcarbonylalkyl; or
alkoxycarbonylalkyl;
R* and R® each independently is:
hydrogen; or
C,satkyl;
R® is:
hydrogen,
Cialkyl;
hydroxy-Cyealkyl; or
C,ealkoxy-Cealkyl; or
hydroxy Cy.ealkoxy- Cj.galkyl; and
R is:
hydrogen; or
Cygalkyl.
In certain embodiments of formula I, R, R* and R’ are hydrogen.
In certain embodiments of fornmula I, R?, R*, R® and R are hydrogen.
In certain embodiments of formula I, m is O,
In certain embodiments of formula I, n is 0.
In certain embodiments of formula I, R” is hydrogen.
In certain embodiments of formula I, R is hydrogen.
In certain embodiments of formula 1, R’ is hydrogen.
In certain embodiments of formula 1, R® is hydrogen.
Tn certain embodiments of formula I, R is hydrogen.
Tn certain embodiments of formula I, R' is optionally substituted phenyl.
In certain embodiments of formula I, R is phenyl optionally substituted one, two, three or
four times, and preferably substituted one, two or three times, with a substituent or
substituents each independently selected from: halo; Cy.salkyl; Ci.salkoxy; halo-Cisalkyl;
halo-Cj.ealkoxy; Crealkylsulfonyl; Cysalkylsulfanyl; Cisalkylsulfinyl, phenylsulfonyl



H3C....0 MN H3C..-.0 H 4-(3-Fluoro-phenyl)-6-0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (3,4-
-dimethoxy-phenyl)-amide 5.465 CI 1.13C"0 MN ..-."HBr F _
4-(3-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-bromo-4-
chloro-5-meW&&18fi&P$)- amide 6.766 10 C H3C....0 HN -. IS N H 0 F PCT/EP2009/067054
4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (4-chloro-3-
methoxy-phenyl)-amide 5.543 11 0 CH, HN -15-
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wherein the phenyl portion is optionally substituted with Cy_ealkyl; nitrile; hydroxy; Cy.
sallcylearbonyl; aminocarbonyl; Cy.salkoxycarbonyl; Ciealkoxycarbonyl-Cysalkoxy; Ci.
salkylcarbonyl-C galkoxy; hydroxycarbonyl; hydroxycarbony!-C satkoxy; C;.
salkylaminocarbonyl-C salkoxy; C;.ealkoxy-Ciealkoxy; hydroxy-Csalkoxy; C;salkoxy-
hydroxyCgalkoxy; Cigalkylamino-Cjsalkoxy; Csalkylsuifony-Cyglalkoxy; sulfonamido;
hydroxy-C | salkyl; Cs.scycloalkyl-Cisalkoxy; amino; amino-Cealkyl; C;ealkenyl; Cy.
salkynyl; morpholinyl; merpholinyl-Cy salkyl; piperazinyl; piperidinyloxy; aminocarbonyt-
C.alkoxy; hydroxy C;.salkoxy- Cy.ealkyl; Cyealkoxyamino-Csalkyl; hydroxy-Ci.
salkylamino-C; galkyl; di(hydroxy-C.galkyl)amino-Cyealkyl; C,.salkoxycarbonylamino-Ci.
calieyt; C_salkylcarbonylamino-C salkyl; Cysalkylaminocarbonyl; CjsalkoxycarbonylC.
ealkyl; Cygalkylaminocarbonyl-Csalkyl; Cygalkylamino-Cyealkyl; hydroxycarbonyl-C,.
gallcyl; or nitro; or two adjacent substituents may form a Csaalkylene, Ci.qalkylenedioxy or
halo-Cyalkylenedioxy.

In certain embodiments of formula I, R is phenyi optionally substituted one, two, three or
four times, and preferably substituted one, two or three times, with a substituent or
substituents each independently selected from: halo; Cealkyl; Ci.galkoxy; halo-C)galkyl;
halo-C).salkoxy; Cjgalkylsulfonyl; C, salkylsulfanyl; Cigalkylsulfinyl; phenylsulfonyl
wherein the phenyl portion is optionally substituted with Cyalkyl; nitrile; hydroxy; Cy.
salkylcarbonyl; aminocarbonyl; C) salkoxycarbonyl: Cy_alkoxycarbonyl-C; salkoxy;
hydroxycarbonyl; hydroxycarbonyl-Cy.salkoxy; C;_salkylaminocarbonyl-C salkoxy; C;.
salkoxy-C;.galkoxy; hydroxy-Ci.calkoxy; Ci.alkylamino-Cealkoxy; Ciealkylsulfony-Cy.
slalkoxy; hydroxy-Cysalkyl; Caeoycloalkyl-Cigalkoxy; amino; amino-Ciealkyl; Ci.salkenyt,
C.salkynyl; morpholinyl; morpholinyl-C; salkyl; piperazinyl; piperidinyloxy;
aminocarbonyl-Cjsalkoxy; hydroxy C;.salkoxy- C;salkyl; Ciealkoxyamine-Cyealkyl;
hydroxy-C;alkylamino-Cy galkyl; Cy_salkoxycarbonylamino-Cysalkyl; Ci.
salkylcarbonylamino-Cy.salkyl; Cialkylaminocarbonyl; CyalkoxycaibonylC.ealkyl; Ci.
salleylaminocarbonyl-C.calkyl; Csalkylamino-C galkyl; hydroxycarbonyl-Cyealkyl; or
nitro; or two adjacent substituents may form a Cyalkylenedioxy or halo-Cy,alkylenedioxy.
In certain embodiments of formula I, R is phenyl substituted one, two, three or four times,
and preferably substituted one, two or three times, with a substituent or substituents each
independently selected from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy, ethoxy;
trifluoromethyl; difluoromethoxy; triffuoromethoxy; methanesutfonyl; methanesulfanyl;

methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl;



401 0 4-(4-Fluoro-phenyl)-6 -oxo1,4,5,6-tetrahydro-pyridine-3- carboxylic acid (3-methoxy-4-
methyl-phenyl)-amide 6.03 12 HP., -OHN 0 HpO --- H Br 0 (R)-6-0x0-4-phenyl-1 ,4,5,6-
tetrahydro-pyridine-3- carboxylic acid (2-bromo-4,5- dimethoxy-phenyl)-amide 6.155 13 EI3COHN H
c-0,., 3 N H BP E8Y78%5-4-pheny1-1,4,5,6- tetrahydro-pyridine-3- carbofHit Hay12%5thmo-4,5-
dimethoxy-phenyl)-amide 7.455 - 32 - 14 H3c CH3 SHN N H

-16 -

methoxycarbonylmethoxy; carboxy; hydroxycarbonylmethoxy,
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;
methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy, amino; or
nitro; morpholinyl; N,N-dimethylaminocarbonylmethoxy; boc-piperazinyl; N-(2-

5 methoxyethyl)-N-methylaminomethyl; N N-dimethylaminomethyl; aminomethyl; boc-
aminomethyl;methylcarbonylaminomethyl, N,N-di~(2-hydroxyethyl}-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyi-ethyl; methylaminocarbonyl,
piperidinyloxy; tert-butoxycarbonylmethy!; N N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form

10 methylenedioxy, ethylenedioxy or difluoromethylenedioxy.
Tn certain embodiments of formula I, R is phenyl substituted one, two, three or four times,
and preferably substituted one, two or three times, with a substituent or substituents each
independently selected from: halo; Cy_ealkyl; Ci.salkoxy; halo-Cjealkyl; halo-Ciealkoxy; Ci.
calkylsulfonyl; nitrile; Cysalkoxy-C . salkoxy; hydroxy-Cisalkoxy; Ciealkylsulfonyl-C,.

15 calkoxy; hvdroxy-Cyealkyl; hydroxy-Ci.ealkylamino; Cyalkylenedioxy; or Cascycloalkyl-
Cialkoxy.
In certain embodiments of formula I, R' is phenyl substituted one, two, three or four times,
and preferably substituted one, two or three times, with a substituent or substituents cach
independently selected from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy,

20 trifluoromethyl; difluoromethoxy, methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy; or cthylenedioxy.
In certain embodiments of formula I, R' is phenyl substituted at the two position with halo or
C¢alkyl, and substituted one or two additional times with a substituent or substituents cach
independently selected from: halo; Cyealkyl; Cigalkoxy; halo-Cealkyl; halo-Cysalkoxy; Ci-

25 calkylsulfonyl; nitrile; Cy.salkoxy-C salkoxy; hydroxy-Ci.ealkoxy; C;ealkylsulfonyl-C,.
salkoxy; hydroxy-Cyealkyl; hydroxy-C,.salkylamino; Ci.qalkylenedioxy; or Cs ¢cycloalkyl-
Cigalkoxy.
In certain embodiments of formula I, R' is phenyl substituted at the two position Cealkyl,
and substituted one or two additional times with a substituent or substituents each

30 independently sclected from: halo; Cy.galkyl; Cyealkoxy; halo-Cysalkyl; halo-Cjealkoxy; Cy.
calkylsuifonyl; nitrile; Cyqalkoxy-Cy.salkoxy; hydroxy-Cealkoxy; Cyeatkylsulfonyl-C,.
salkoxy; hydroxy-C;salkyl; hydroxy-Ciealkylamino; Craalkylenedioxy; or Caecycloalkyl-
Cygalkoxy.



4-(4-Fluoro-phenyl)-6-0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (3,5-dimethylphenyl)-amide
6.535, a H3C, 0 OHN O0.--.., ClI  4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridinc-3- carboxylic
acid (2,4-dichloro5-methoxy-phenyl)-amide 622 16 0 H3C , CH3 HN N H 3-{[4-(3-Fluoro-phenyl)-6-
0x0-1,4,5,6-¥RaMYHMBI#IFidine-3-carbonyll-aminol- 4-methyl-benzoic aciPATEHRHELTY6.43 17 18
H3e.o H3C,
-17 -

In certain embodiments of formula I, R'is phenyl substituted two or three times with

substituents each independently selected from: fluoro; chloro; bromo; methyl; ethyl;

methoxy; ethoxy, difluoromethoxy; methoxyethoxy; hydroxyethoxy; hydroxymethyl,;

hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

5 In certain embodiments of formula I, R! is pheny! substituted two or three times with

substituents each independently selected from: fluoro; chloro; bromo; methyl; and methoxy.

In certain embodiments of formula I, 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; triflucromethyl; diflnoromethoxy; nitrile;

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

In certain embodiments of formula I, R’ is phenyl substituted at the two position with methyl

or halo, and additionally substitated one or two times times with a substituent or substituents

cach independently selected from: fluoro; chioro; bromo; methyl; ethyl, methoxy; ethoxy;

difluoromethoxy; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl;

15 hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R' is phenyl substituted at the two position with methyl,
and additionally substituted one or two times times with a substituent or substifuents each
independently selected from: fiuoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
diffuoromethoxy; methoxyethoxy; hydroxyethoxy; hydroxymethyl: hydroxyethyl,

20 hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R' is; 2-bromo-4,5 -dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2,4-dichloro-5-methoxy-
phenyl; 2-bromo-5-methoxy-4-triflucromethyl-phenyl; 2-bromo-4,5-dichloro-phenyl; 2-
bromo-4-chloro-5-iodo-phenyl; 2-bromo-4-chloro-3-trifluoromethyl-phenyl; 2-bromo-5-

25 methoxy-4-methyl-phenyl; 2-isopropyi-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methanesulfonyi-phenyl; 2-bromo-4-chloro-5-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl, 2-bromro-5-methoxy-phenyl; 2-
bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
bromo-4-chloro-5-(methylamino-carbonyl-methyoxy)-phenyl; 2-methyl-4,5-dimethoxy-

30 phenyl; 2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-
{methoxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-
phenyl; 2-bromo-4-chloro-5-(2~-methoxyethoxy)-phenyl;



OBrOHNOBrHN--..,H.."NH 4-(3-Fluoro-pheny1)-6-0x01,4,5,6-tctrahydro-pyridine-3- carboxylic
acid (2-bromo-4,5- dimethoxy-phenyl)-amide 4-(4-Fluoro-pheny1)-6-o0x01,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5- methoxy-phenyl)-amide 6.77 6.08 19 H3C, 0 Br HN --..,.., F
4-(3-Fluoro¥pPémpidiBigxol,4,5,6-tetrahydro-pyridine-3- carboxylic acid fE-BFEAI8L467054
methoxy-phenyl)-amide 6.19 - 33 - 20 H3C,,
-18 -

4,5-dimethoxy-phenyl; 2-fluoro-4-chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbonyl-3-

methoxy-phenyi;6-bromo-benzo[l,3 Jdioxol-5-vl; 2-bromo-4-chloro-5-(2-hydroxyethoxy)-

phenyi; 2-bromo-4-difluoromethoxy-5-methoxy-phenyl;

5-methoxy-4-methyl-phenyl; 2-bromo-4-chiloro-5-(2-methylamino-ethoxy)-phenyl; 2-bromo-

5 4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-

phenyl; S-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-3-(3-methanesul fonyl-propoxy)-

phenyl; 2-bromo-3-methoxy-4-(tert-butoxycarbonyl)-phenyl,

5-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-hydroxyethyl)-phenyl; 2-

fluoro-5-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromo-5-methoxy-4-aminocarbonyl-phenyl,

10 6-bromo-2 2-difluoro-benzo[1,3]dioxecl-5-yl; 2,6-difluoro-phenyl; 2-bromo-4-cyano-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-phenyl; 3-methoxy-
phenyl; 4-methoxy-phenyl; 2,4-dimethoxy-phenyl; 4-chloro-5-methoxy-phenyl; 4-fluoro-5-
methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl)-phenyl; 3.4, 5-trimethoxy-
phenyl; 2-bromo-4,6-diflucro-phenyl; 2-¢thyl-4,5-dimethoxy-phenyl; 2-bromo-4-methoxy-

15 phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-methoxycarbonyl-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chloro-3-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 4-methoxy-2-methyl-phenyl;
2 4-dimethyl-phenyl; 2-iodo-4,5-dimethoxy-phenyl; 2-chloro-4,5-dimethoxy-phenyl; 7-
bromo-2,3-dihydrobenzo[ 1,4 Jdioxin-6-y1; 4,5-dimethoxy-2-trifluoromethyl-phenyl; 2-bromo-

20 5-cthoxy-4-methoxy-phenyl; 2-bromo-4-ethoxy-5-methoxy-phenyl; 2-bromo-5-
cyclopropyimethoxy-4-methoxy-phenyl; 2-bromo-4-cyclopropylmethoxy-5-methoxy-phenyi;
2-cyano-4,5-dimethoxyphenyl; 2-bromo-3-difluoromethoxy-4-methoxy-phenyl;2-bromo-4,5-
bis-difluoromethoxy-phenyl;2-bromo-4-fluoro-5-2-methoxyethoxy)-phenyl; 2-bromo-4-
fluoro-5-(2-hydroxyethoxy)-phenyl; 4-fluoro-4,5-dimethoxy-phenyl; 2,4-dimethylphenyl;

25  35-dimethylphenyl; 4,5-dimethoxy-2-morpholin-4-yl-phenyl; 3-methoxy-2-methyl-phenyl;

2 3-dimethoxy-phenyl; 4-fluoro-5+(2-hydroxy-ethoxy)-2-methyl-phenyl; 4-chloro-4-(3-
hydroxy-propyl)-2-methyl-phenyl; 2-dimethylamino-4,5-dimethoxy-phenyl; 4-chloro-5-
hydroxymethyl-2-methyl-phenyl; 2-bromo-4-trifluoromethoxy-phenyl; 2-bromo-4-chloro-5-
dimethylaminocarbonylmethoxy-phenyl; 4-chloro-3- {{(2-methoxy-ethyl)-methyl-aminoj-

30 methyl}-2-methyl-phenyl; S-(tert-butoxycarbonylaminomethyl)-2-methyl-4-chloro-phenyl;
S-aminomethyl-4-chloro-2-methyl-phenyl; 4-chioro-2-methyl-5-
(methylearbonylaminomethyl-phenyl; 5-{[bis-(2-hydroxy-ethyl)-amino]-methyl} -4-chloro-
2-methyl-phenyl; 4-chloro-2-methyl-5-morpholin-4-ylmethyl-phenyl; 3-methyl-phenyl; 4-



OHN O-...."NHCH 4-(3-Fluoro-phenyl)-6-0x01A,5,6-tetrahydro-pyridine-3- carboxylic acid
(5-methoxy-2- methyl-phenye-amide 6.815 21 0 NH 411 CI HN 110 4-(3-Fluoro-phenyl)-6-oxo- 1
,4,5,6-tetrahydro-pyridine-3- carboxylic acid (5- acetylamino-2-chloro-phenyl)- amide 6.02 22 H3C, 0
CI Cl HN ... WOR010/072605 PCT/EP2009/067054

-19-
chloro-5-(2-hydroxy-ethyl)-2-methyl-phenyt; 2-bromo-3 4-ethylenedioxy-phenyl (7-bromo-
2 3-dihydro-benzo[l ,41dioxin-6-y1)); 3-chloro-2-methyl-phenyl; 3-hydroxymethyi-2-methyl-
phenyl; 2-methyi-3-methylaminocarbonyl-phenyl; 4-chloro-2-methyl-5-(piperidin-4-yloxy)-
phenyl; 2-methyi-3-(tert-butoxycarbonylmethyl)-phenyl; 3~(2-hydroxy-ethyl)-2-methyl-

5 phenyl; 4,5-difluoro-2-methyl-phenyl; 2-bromo-4,5-difluoro-phenyl; 3 ,4-dimethyl-phenyt; 2-
chloro-3-methyl-phenyl; 2-bromo-4-(2-hydroxy-ethyl)-phenyt; 2-bromo-4-isopropyl-phenyl;
3-fluoro-2-methyl-phenyl; 2-bromo-5-(2-hydroxy-ethoxyj-4-methyl-phenyl; 2-(2-hydroxy-
ethyl}-4,5-dimethoxy-phenyl; 4-chloro-5-dimethylaminomethyl-2-methyl-phenyl; 2-ethyl-
phenyl: 2-propyl-phenyl; S-methoxy-2,3-dimethyl-phenyl; and 3-(hydroxycarbonylmethyl)-

10 2-methyl-phenyl.

In certain embodiments of formula 1, R’ is: 2-bromo-4 5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-pheny!; 2-bromo-4-fluoro-5-methoxy-phenyl; 2 4-dichloro-5-methoxy-
phenyl; 2-bromo-5-methoxy-4-trifiuoromethyl-phenyl; 2-bromo-4,5-dichloro-phenyt; 2-
bromo-4-chloro-5-iodo-phenyl; 2-bromo-4-chloro-5-trifluoromethyl-phenyl; 2-bromo-5-

15 methoxy-4-methyl-phenyl; 2-isopropyi-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methanesulfonyl-phenyl, 2-brome-4-chloro-3-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl; 2-bromro-5-methoxy-phenyl; 2-
bromo-3-methoxy-4-methoxyearbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
bromo-4-chloro-5-(methylamino-carbonyl-methyoxy)-phenyl; 2-methyl-4,5-dimethoxy-

20 pheny!l; 2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-3-methoxy-phenyl; 2-bromo-4-chloro-5-
(methoxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-
phenyl; 2-bromo-4-chloro-5-(2-methoxyethoxy)-phenyl; 4,5-dimethoxy-phenyl; 2-fluoro-4-
chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbonyl-5-methoxy-phenyl;6-bromo-

25 benzo[l,3]dioxol-5-yl; 2-bromo-4-chloro-5-(2-hydroxyethoxy)-phenyl; 2-bromo-4-
diffuoromethoxy-5-methoxy-phenyl;5-methoxy-4-methyl-phenyl; 2-bromo-4-chlore-5-(2-
methylamino-ethoxy)-phenyl; 2-bromo-4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-
methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-
4-chloro-5-(3-methancsulfonyl-propoxy)-phenyl; 2-bromo-5-methoxy-4-(tert-

30  butoxycarbonyl)-phenyl; S-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-
hydroxyethyl)-phenyl; 2-fluoro-3-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromo-5-methoxy-
4-aminocarbonyl-phenyl; 6-bromo-2,2-difluoro-benzo[1,3]dioxol-5-yl; 2,6-difluoro-phenyl;
2-bromo-4-cyano-5-methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyi-2-methyl-



4-(3-Fluoro-phenyl)-6-0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(2,4-dichloro5-methoxy-phenyl)-amide 6.122 01 C H30H3C,0BrHN ---.,,, H F
5-Bromo-4-{[4-(3-fluoro- phenyl)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-
carbonyl]-agineidanetizoxybenzoic acid methyl ester 5.92 24 0 H3CO , BH/EHRIM/$47E4
4-(3-Fluoro-phenyl)-6-oxo-

10

15

20

25

30
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phenyl; 3-methoxy-phenyl; 4-methoxy-phenyl; 2 4-dimethoxy-phenyl; 4-chloro-5-methoxy-
phenyl; 4-fluoro-5-methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl)-phenyl;

3 ,4,5-trimethoxy-phenyl; 2-bromo-4 6-difluoro-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-
bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-
methoxycarbonyl-2-methyl-phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3~
dimethyl-phenyl; 2-bromo-4-chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl;
4-methoxy-2-methyl-phenyl; or 2.4-dimethyl-phenyl.

Tn certain embodiments of formuta 1, R! is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chioro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5 -methoxy-4-
methyl-phenyl; 2-methyl-4,5-dimethoxy-phenyl; 2-bromo-4-chioro-5-(2-methoxy-ethyl-
phenyl; 2-bromo-4-chloro-5-42-hydroxy-cthyi-phenyl; 2-bromo-4-difluoromethoxy-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-methyl-5-(2-
hydroxy-ethoxy)-4-chloro-phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; or 2-
bromo-4,5-dimethyi-phenyl.

In certain embodiments of formula 1, R’ is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-3-methoxy-phenyl; 2-bromo-5-methoxy-4-
methyl-phenyl; 4,5-dimethoxy-2-methyl-phenyl; 2-bromo-4,3-methylenedioxy-phenyl {6-
bromo-benzo[ 1,3 Jdioxol-3-yl); 2-bromo-4-chloro-5-(2-hydroxy-ethoxy) -phenyl; 2-bromo-4-
diflucromethoxy-5-methoxy-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-5-(1-
hydroxy-ethyl)-phenyl; 2-bromo-4-chloro-5-((S)-1 -hydroxy-ethyl)-phenyl; 2-cthyl-4,5-
dimethoxy-phenyl; 2-bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxy-ethoxy)-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5 -methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chloro-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 2, 4-dimethyl-phenyl; 3-
methoxy-2-methyl-phenyl; 4-fluoro-5-(2-hydroxy-ethoxy)-2-methyl-phenyl; 4-chlore-5-(3-
hydroxy-propoxy)-2-methyl-phenyl; 4-chloro-5-hydroxymethyl-2-methyl-phenyl; 5-{[bis-(2-
hydroxy-ethyl)-amino}-methyl}-4-chloro-2-methyl-phenyl; 4-chloro-5-(2-hydroxy-cthyl}-2-
methyl-phenyl; 2-bromo-4,5-ethylenedioxy-phenyl (7-bromo-2,3-dihydro-benzof1,4]dioxin-
6-y1) ; 3-chloro-2-methyl-phenyl; 3-hydroxymethy!-2-methyl-phenyl; or 3-(2-hydroxy-ethyl)-
2-methyl-phenyl;

Tn certain embodiments of formula I, R is 2-bromo-4,5-dimethoxy-phenyl.

In certain embodiments of formula 1, R? is 2-bromo-4-chloro-5-methoxy-phenyl.

In certain embodiments of formula I, R? is 2-bromo-4-fluoro-5-methoxy-phenyl.

In certain embodiments of formula I, R’ is 2-bromo-5-methoxy-4-methyl-phenyl.



1.,4,5 ,6 -tetrahydro-pyridine-3- carboxylic acid (4,5- dimethoxy-2-methyl-phenyl)- arnide 7.69 - 34 -
25 0HCI HN-...."  4-(3-Fluoro-phenyl)-6-oxo01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(2-chloro-5- hydroxy-phenyl)-amide 5.395 26 HN F -.----H
4-(3-Fluoro-pheny1yi626%o1,4,5,6-tetrahydro-pyridine-3- carboxylic acid (8:ChibPos®/067054
fluoro-3-methyl-phenyl)-amide 5.73 11
-21-

In certain embodiments of formula I, R’ is 2-methyl-4,5-dimethoxy-phenyl.

In certain embodiments of formula I, R' is 2-bromo-4-chloro-5-(2-methoxy-ethyl-phenyl.

In certain embodiments of formula T, R’ is 2-bromo-4-~chloro-5-(2-hydroxy-ethyl-phenyl.

In certain embodiments of formula I, R is 2-bromo-4-difluoromethoxy-5-methoxy-phenyl.

5 In certain embodiments of formula I, R" is 2,5-dimethoxy-pbenyl.

In certain embodiments of formula I, R' is 2-ethyl-4,5-dimethoxy-phenyl.

In certain embodiments of formula I, R' is 2-methyl-5-(2-hydroxy-ethoxy)-4-chloro-phenyl.

In certain embodiments of formula I, R* is 2,5-dimethyl-phenyl.

In certain embodiments of formula I, R’ is 2-bromo-5-methoxy-phenyl.

10  In certain embodiments of formula I, R? is 2-bromo-4,5-dimethyl-phenyl.

In certain embodiments of formula I, R” is Cy.ealkyl. In specific embodiments R? may be Cs.
¢ branched alkyl.

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 1, R” is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C;.
salkyl; Cygalkoxy; halo-Ciealkyl; halo-Cisalkoxy; C)ealkylsulfonyl; Cy salkylsuifanyl; Cy.
salkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
calkyl; nitrile; hydroxy, Cy.ealkylcarbonyl; aminocarbonyl; C; salkoxycarbonyl; C;.

20 ealkoxycarbonyi-Ci.eatkoxy; hydroxycarbonyl; hydroxycarbonyl-C; salkoxy; Cy.
salkylaminocarbonyl-C salkoxy; Cyealkoxy-Cisalkoxy; hydroxy-Ci.salkoxy; C;.
salkylamine-Ci qalkoxy; Cigaikylsulfony-Cigalkoxy; hydroxy-C.salkyl, Crecycloalkyl-Cy.
salkoxy; amino; amino-C;.ealkyl; Crealkenyl; Cealkynyl; morpholinyl; morpholinyl-C;.
salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C, salkoxy; Cysalkoxyantino-Cyqalkyl;

25 hydroxy-Cisalkylamino-Cysalkyl; Cy.ealkoxycarbonylamino-C; galkyl; Cq.
calkkylcarbonylamine-Csalkyl; Cisalkylaminocarbonyl; Cy.ealkoxycarbonylCy calkyl; Cy.
calkylaminocarbonyl-Csalkyl; Cygalkylamino-Cy.¢alkyl; hydroxycarbonyl-Cy¢alkyl; or
nitro; or two adjacent substituents may form a Cy.;alkylenedioxy or halo-C; palkylenedioxy.
In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a

30 substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl, methoxy; ethoxy, trifluoromethyl; difluoromethoxy; methanesulfonyl;
methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl;

methoxycarbonyl; methoxycarbonylmethoxy; carboxy; hvdroxycarbonylmethoxy;



C 27 CF2H ....0 CIHN ei 0 4-(3-Fluoro-phenyl)-6-o0xo1,4,5,6-tetrahydro-pyridine-3- carboxylic
acid (5-chloro-2- difluoromethoxy-phenyeamide 5.18 28 FHN -..."- 0
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methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy, methylaminoethoxy;
methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; or two adjacent substituents may form methylenedioxy, ethylenedioxy or
diflucromethylenedioxy.

5 In ceriain embodiments of formula I, R? is phenyl optionally substituted onece or twice with
a substituent or substituents each independently selected from: halo; Cy.galkyl; Cy.salkoxy;
halo-C_galkyl; halo-C; salkoxy; Ciealkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy;
alkylsulfonylalkoxy; hydroxyalkyl; or Cascycioalkyl-Cisalkoxy.

In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a
10 substituent or substituents each independently selected from: fluoro; chlore; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; diffuoromethoxy; methanesulfonyl; nitrile;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl, or cyclopropylmethoxy.
In certain embodiments of formuia I, R? is phenyl optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; bromo; methyl;
15 ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy, nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, R? is phenyl substituted once or twice with a substinent
or substituents each independently selected from: halo; methyl; methoxy; trifluoromethyl,
difluoromethoxy; nitrile; or methanesulfonyt.
20 In certain embodiments of formula I, R? is phenyl substituted once or twice with a substituent
or substituents each independently selected from: fluoro; chloro; methyl; methoxy; or nifrile.
In certain embodiments of formula I, R? is phenyl substituted once or twice with fluoro,
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; 3,5-difluoro-phenyl; 3-methyl-phenyl,
25 4-methyl-phenyl; or 3-cyano-phenyl.
In certain embodiments of formula I, R* is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyt; 2-
fluoro-phenyl; 2-chloro-phenyl; 3.4-difluoro-phenyl; or 3,5-difluoro-phenyl.
In certain embodiments of formula I, R? is 4-fluoro-phenyl.
In certain embodiments of formula [, R? is 3-flucro-phenyl.
30 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 Cyealkyl.

In certain embodiments of formula I, R” is methyl.



4-(3-Fluoro-phenyl)-6-0x01,4,5,6-tetrahydro-pyridine-3- carboxyllc acid (2-chloro-4,6-
difluoro-phenyl)-amide 5215 H Cl

WO 2010/072605 PCT/EP2009/067054
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In certain embodiments of formula I, R” is hydroxy-C;_salkyl.

In certain embodiments of formula I, R" is Cy.ealkoxy-Cigalkyl,
In certain embodiments, the compounds of formula I may be more specifically of formula II:
Ra

|
N\{/O

mﬂ)
\

m50:<
e

5 wherein:

pis from (o 3;

R® R”, R®, R? and R"" each independently is: hydrogen; halo: C).salkyl; Cy.calkoxy;
halo-Cy galkyl; halo-C;.saltkoxy; Cy.ealkylsulfonyl; C, ealkylsulfanyl; C;alkylsulfinyl;
phenylsulfonyl wherein the phenyi portion is optionally substituted with Cy.¢alkyl; nitrile;

10 hydroxy: Ci.salkylcarbonyl; aminocarbonyl; Cisalkoxycarbonyl; Cisalkoxycarbonyi-C.
sallcoxy; hydroxycarbonyl; hydroxyearbonyl-Cysalkoxy; Cigalkylaminocarbonyl-Cy galkoxy;
Crsalkoxy-Cresalkoxy, hydroxy-Cisalkoxy; Cigalkylamino-Cigalkoxy; Cigalkvisulfony-C,.
slalkoxy; hydroxy-Cy.galkyl; Caecycloalkyl-C).salkoxy; amino; amino-Cyealkyl; C)salkenyl;
Cirsalkynyl; morpholinyl; morpholinyl-Cy ealkyl; piperazinyl; piperidinyloxy;

15 aminocarbonyl-Cjsalkoxy; Cyealkoxyamino-Cisalkyl; hydroxy-Csalkylamino-C; salkyl;
Cisalkoxycarbonylamino-C galkyl; C | salkylcarbonylamino-C) galkyl; Cy.
salkylaminocarbonyl; CyealkoxycarbonylC .salkyl; Ci.ealkylaminocarbonyl-Cy ealkyl; Cy.
salkylamino-Cysalkyl; hydroxycarbonyl-C,.salkyl; or nitro; or two adjacent substituents may
form a C.,alkylenedioxy or halo-C zalkylenedioxy;

20 cach R independently is: halo; Cygalkyl; C_salkoxy; halo-Cyealkyl; halo-C;.
salkoxy; C; salkylsulfonyl; or nitrile; and

R*is as defined herein.

In certain embodiments of formula I1, the subject compounds may be more specifically of

formula Ila or formula Iib;



29 H3C,H3COBrHN".".. F (R)-4-(3-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic
acid (2- bromo-5-methoxy-4-methylphenyl)-amide 6.405 -35- 30 H3H HNis.."..NHBrOF
(S)-4-(3-Fluoro-phenyl)-6- oxo-1 ,4 ,5 ,6-tetrahydropyridine-3-carboxylic acid (2-
bromo-4,5-dsetieydzasheny1)- amide 8.045 31 Fisc-- H,C, 0 H,C,N 40 ' REH/BP2009/067054

-4 .

a

T
R N O R
Rl H I | R~ H
£ R R
Ila;

wherein p, R%, R”, R®, R”, R"® R and are as defined herein.

In certain embodiments, the subject compounds are of formula Tla.
In certain embodiments, the subject compounds are of formula Ib.

5 In certain embodiments of any of formulas 11, 1la and 1lb, at least two of R%, R, R%, R and
R' are not hydrogen.
In certain embodiments of any of formulas 11, 1la and IIb, at least three of RS, R7,R® R and
R' arc not hydrogen.
In certain embodiments of any of formulas 11, 11a and I1b, RS, R’ R® R%and R each

10 independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl, methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl;
methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyi;
methoxycarbonylmethoxy; carboxy, hydroxycarbonyimethoxy;
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;

15 methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; ot
nitro; morphotinyl; N,N-dimethylaminocarbonylmethoxy; boc-piperazinyl; N-(2-
methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl; boc-
aminomethyl;methylcarbonylaminomethyl; N.N-di-(2-hydroxyethyl}-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;

20 piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonyimethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of any of formulas 11, Iia and 1Ib, two of RG, R, Rg, R® and R" are
hydrogen, and the remaining ones of R®, R”, R®, R” and R" of each independently is:

25 hydrogen; fluoro; chioro; bromo; indo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl,

hydroxyethyl; hydroxypropoxy, methylenedioxy; or ethylenedioxy.



40 4-(4-Fluoro-phenyl)-1-methyl-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-
bromo-4,5-dimethoxy-pheny1)- amide 6.525 32 0 H3C.--0 0 HN 401 H CH, 0O
4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (4,5-
dimethoxy-2WHeltiplugeéayl)- amide 7.98 H3C H3C--0 HN 1 ii-.... H Br P{S}EE89¥i6fd-phenyl)-6-
0x0-1,4,5,6-tetmhydropyridine-3-carboxylic acid (2- bromo-5-methoxy-4-methylphenyl)-amide | 7.195
34 HN H,C,0 40-' N H Br -25-

In certain embodiments of any of formulas 11, I1a and 1Ib, two of R®, R”, R, R” and R'"* are
hydrogen, and the remaining ones of R®, R", R®, R’ and R" of each independently is:
hydrogen; fluoro; chioro; bromo; methyl; ethyl; methoxy, ethoxy; diffuoromethoxy;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy,
5 methvlenedioxy; or ethylenedioxy. _

Tn certain embodiments of any of formulas 11, Ila and IIb, two of RS, R7, R®, R® and R" are
hydrogen, and the remaining ones of R®, R”, R®, R” and R of each independently is:
hydrogen; fluoro; chloro; bromo; methyl; and methoxy.
In certain embodiments of any of formulas 11, Ila and TIb, R® is halo or methyl, RY is

10 hydrogen, one of R”, R® and R” is hydrogen and the others of R”, R® and R’ are each
independently selected from: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; and hydroxypropoxy.
In certain embodiments of any of formulas 11, ITa and ITb, R® is halo or methyl, R" is

15 hydrogen, two of R”, R® and R’ is hydrogen and the other of R, R® and R” is selected from:
fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy, triflucromethyl,
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; and hydroxypropoxy.
In certain embodiments of any of fornwlas [i, 1la and Iib, RS R7 R® R®and R™ each

20 independently is: hydrogen; halo; Cysalkyl; C).¢alkoxy; halo-Cj galkyl; halo-Ciealkoxy; Ci.
calkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy; alkyisulfonylalkoxy; hydroxyalkyl; or
Cascycloalkyl-C; salkoxy.
In certain embodiments of any of formulas IT, Tfa and IIb, R®, R”, R®, R and R" cach
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl, methoxy; cthoxy:

25  trifluoromethyl; diffuoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy,
hydroxymethyl; or hydroxyethyl.
In certain embodiments of any of formulas 11, [la and Ib, R(’, R’ Rg, RY and R'’ cach
independently is: hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl,

30  hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of any of formulas II, 11a and ITb, R and R'” are hydrogen.

In certain embodiments of any of formulas II, Ifa and TIb, R® is: hydrogen; halo; or methyl.



F 0 si (R)-4-(3-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (2-
bromo-4,5-dimethoxy-pheny1)- amide 6.9783 35 F H3C't40 HN -..,".. BrO F
4-(3-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-bromo-4-
fluoro-5-metMsx§ophiEiigE)- amide 6.65 - 36 -3 CH3 HN 00 N H C H3 OFCE/EP2Z009/067054
4-(4-Fluoro-phenyl)-6-oxo- 1 ,4,5 ,6-tetrahydro-pyridine-3- carboxylic acid (2,5-dimethylphcnyl)-amidc
6.93 HN _26 -

In certain embodiments of any of fornuilag 1, 11a and 1Ib, R%is: hydrogen; methoxy; halo;
methyl; or difluoromethoxy.
In certain embodiments of any of formulas I, Tla and Iib, R? is: methoxy; hydrogen; 2-
hydroxy-ethoxy; 2-methoxy-ethoxy; 1-hydroxy-ethyl; or cyclopropylmethyl.
5 Incertain embodiments of any of formulas I, [la and IIb, pis 0, I or 2.
In certain embodiments of any of formulas I, TTa and T, pis | or 2.
In certain embodiments of any of formulas 11, Ila and Hb, pis 1.
In certain embodiments of any of formulas I, Ila and b, each rY independently is: halo; Cy.
galkyl; or Cp calkoxy.
10 In certain embodiments of any of formulas 11, Ila and Hb, each R'! independently is fluoro or
methyi.
In certain embodiments of any of formulas 11, 11a and 11b, R is halo.
In certain embodiments of any of formulas 11, Ia and IIb, RY is fluoro.
In certain embodiments of any of formulas I, Ila and Iib p is 1 and R" is halo.
15 In certain embodiments of any of formulas I, Ha and Ub pis 1 and rM is 3-halo or 4-halo.
In certain embodiments of any of formulas II, Tla and ITb p is 1 and R"" is fluoro,
In certain embodiments of any of formulas 11, Tla and Ib p is 1 and R" is 3-fluoro or 4-fluoro.
In certain embodiments of any of formulas II, Ila and Tb p is 1 and R"' is 4-fluoro.
In certain embodiments of any of formula I1, 1la and IIb, R* is hydrogen.
20 In certain embodiments of any of formulas 1L, 11a and Ib:
R%is: hydrogen; halo, methyl; or ethyl;
R is hydrogen; methyl; methoxy; or methoxycarbonyl;
R is: hydrogen; methoxy; halo; methyl; or difluoromethoxy;
RYis: hydrogen; methoxy; hydrogen; 2-hydroxy-ethoxy; 2-methoxy-cthoxy; or 1-
25  hydroxy-ethyl;, and
R™ is hydrogen; or halo.
In certain embodiments of any of formulas I1, Ta and b:
R® is: halo; or methyl;
R’ is hydrogen;
30 R is: methoxy; halo; methyl; or difluoromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
R" is hydrogen; or halo.

In certain embodiments of any of formulas 11, Ha and Iib:



N H CH3 F 4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid
(2,3-dimethylphenyl)-amidc 7.12 38 CH BrO HN --...,, is
4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-bromo-5-
methyl-pheny-2Hig&e87 39 ..,0 H3C-'0 HN 40..... H Br NO' 0 (R)-4-(42FRiIBF3pHET{L6-
Ox0-1,4,5,64ctrahydropyridine-3-carboxylic acid (2- bromo-4,5-dimethoxy-pheny1)- amide 6.99 F 40 H
3C. 0 H3C-%0 0 -27-

R® is: bromo; or methyl;
R’ is hydrogen;
R is: methoxy; chloro; flucro; methyl; or difluoromethoxy:
R? is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl; and
5 R' js hydrogen,
In certain embodiments of any of formulas 11, Ha and 1Ib:
R’ is methyl;
R’ is hydrogen;
R ig: methoxy; chloro; fluoro; methyl; or diflucromethoxy;
10 R’ is; methoxy; 2-hydroxy-cthoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyi; and
R'" is hydrogen.
In certain embodiments of any of formulas If, lla and IIb, p is 1 or 2 and R'" is halo.
In certain embodiments of any of formulas I, TTa and b, p is 1 or 2 and R is fluoro.
In certain embodiments of any of formulas 11, Ia and IIb, p is 1 and R" is fluoro.
15 n certain embodiments of any of formulas I, Ila and TIb, p is T and R" is fluoro at the 4-
position.

In certain embodiments, the compounds of formula I may be more specifically of formula HI

ITE
wherein R®, R, R” and R'! arc as defined herein.
20 In certain embodiments of formula 111, the subject compounds may be more specifically of

formula Ila or formula Hlb;



Br -.... NH O FIN (S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (2-
bromo-4,5-dimethoxy-pheny1)- amide 7.895 F 41 H3C 0 Th CH, HN N H 0 1110
(R)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid
(4,5-dimethoxg-2ymvethydphenyl)-amide 7.225 - 37 - 42 H,C OHN O N H CHIERF@9/067054

10

20

_28 .
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wherein RS, R®, R? and R" are as defined herein.

In certain embodiments, the subject compounds are of formula Ifla.

In certain embodiments, the subject compounds are of formula Iib.

In certain embodiments of any of formulas 11, Hia and b, R® is: halo; methyl; or ethyl.

In certain embodiments of any of formulas HI, Illa and THD, R’ is methyl.

In certain embodiments of any of formulas I, 1la and Uib, R%is ethyl.

In certain embodiments of any of formulas IIf, IHa and Hib, R® iand R” each independently
is: fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy, hydroxyethoxy; hydroxymethyt;
hydroxyethyl; hydroxypropoxy;

In certain embodiments of any of formulas 111, Hla and Ilb, R is: methoxy; halo; methyl; or
difluoromethexy.

In certain embodiments of any of formulas 111, Hla and 1Tb, R is: methoxy; 2-hydroxy-
cthoxy; 2-methoxy-ethoxy, or 1-hydroxy-ethyl.

In certain embodiments of any of formulas 1il, Ila and THb, R® is: bromo; or methyl;

In certain embodiments of any of formulas 111, 111a and IMb, R® is: methoxy; chloro; fluoro;
methyl; or difluoromethoxy.

In certain embodiments of any of formulas 111, 11la and 1T, R’ is: methoxy; 2-hydroxy-
ethoxy: 2-methoxy-ethoxy; or 1-hydroxy-cthyl.

In certain embodiments of any of formulas 111, Hia and Iflb, R is halo.

In certain embodiments of any of formulas I, Ila and Tib, R is fluoro.

Where any of R]', Rz, R’ X R4, R, Rs, R, Rg, Rg, RYorRY is alkyl or contains an alkyl moiety,

such alkyl is preferably lower alkyl, i.e. C1-Cealkyl, and in many embodiments is C;-Caalkyl.



(S)-4-(4-Fluoro-pheny1)-6- OX0-1,4,5,6-tetrahydropyridine-3-carboxylic acid
(4,5-dimetboxy-2-methylphenye-amide 7.993 43 0 H3C.,H,C,oN Hc NO -illpHBr S
(R)-4-(4-Fluoro-phenyl)-1- Int e t re tahhyyl d-6r0-0. px yo r- ild,4i n,5e :63-- carboxylic acid
(2-bromo-4,svalnestheysphenye-amide 7.12 44 0 H3C%-0 H,C.'N Hr. illi BCTHER009/667054
(S)-4-(4-Fluoro-phenyl)-1- methyl-6-oxo-1,4,5,6- etrahydro-pyridine-3- carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide 5.875 45 H3C, O Ili CH3 +4N N

The invention also provides methods for treating a disease or condition mediated by or
otherwise associated with a P2X5 receptor, the method comprising administering to a subject
in need thereof an effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes
5 condition, the method comprising administering to a subject in need thercof an effective

ammmt 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
rheumatoid arthrifis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable

10 bowel disease, and Crohn's disease.
The disease 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;
nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable

15 bowel syndrome.
The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
{COPD), asthima, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel
Syndrome (1BS), Inflammatory Bowel Discase (IBD), biliary colic and other biliary disorders,
renal colic, diarthea-dominant IBS, pain associated with GI distension.

20 The disease may be diabetes.

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

Table 1.
TABLE 1
# | Structure Name pKi |
|
H,C |
QO HN 6-Ox0-4-phenyl-1.4.5,6-
O - tetrahydro-pyridine-3-
! HyC” carboxylic acid (2-bromo-4,5- 74925 |
NG dimethoxy-phenyl)-amide |
H
Br




H el (R)-4-(3-Fluoro-phenyl)-6- oxo -1 ,4,5 ,6 -tetrahydronyridine-3-carboxylic acid (5-
methoxy-2-methyl-phenyl)- amide 6.765 46 ht,C, " 0411 CH3HNNH 0 (S)-4-(3-Fluoro-phenyl)-6-
oxo-1 ,4,5,6-tetrahydropyridine-3-carboxylic acid (5- methoxy-2-methyl-phenyeamide 7.695 47 H300
CH3 HN ---, Wg-014072689-4-(3-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydroppyridiness oarkexylic acid
(4,5-dimethoxy-2-rnethylphenyl)-amide 6.803

-30-
O
H,C
0 4N 6-Oxo-4-phenyl-1,4.5,6-
H,C . tetrahydro-pyridine-3-
2 carboxylic acid (2-bromo-5- 6.595
methoxy-4-methyi-phenyl)-
N 0 amide
H
Br
O
H3C\o HN 6—OX0~4mphegy]‘m1,4,5,6-
tetrahydro-pyridine-3-
3 ¢ x carboxylic acid (2-bromo-4- 595
chloro-5-methoxy-phenyl)-
N ) amide
H
Br
8
Hlo  un 4-(4-Fluoro-phenyl}-6-0xo-
1.4.5,6-tetrahydro-pyridine-3-
4 | HC X carboxylic acid (2-bromo-5- | 6.6
methoxy-4-methyl-phenyl)-
N 0 F amide
H
Br
0
My N 4-(3-Fluoro-phenyl)-6-oxo-
1,4.5.6-tetrahydro-pyridine-3-
5 | HC X carboxylic acid (2-bromo-5- | 6.726
methoxy-4-methyl-phenyl)-
N™ ™0 amide ?
H
Br
O
HCo  HN 4-(4-Fluoro-phenyl)-6-0xo-
1,4,5 6-tetrahydro-pyridine-3-
6 |C X carboxylic acid (2-bromo-4- | 6.166
chloro-5-methoxy-phenyl)- ;
N amide
No© F
Br
H.C. ‘
o 4-(4-Fluoro-phenyl)-6-0x0-
o] 14,5 6-tetrahydro-pyridine-3-
! RLC carboxylic acid (2-bromo-4,5- 7463
dimethoxy-phenyl)-amide
Br




-38-48 0 H3 ¢ H3C-'0 0 HN 40-.. NH CH, o (S)-4-(3-Fluoro-pheny1)-6-
oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (4,5-dimethoxy-2-methyl- phenyl)-amide 7.7225 49
CHFINNHBO 4-(4-Fluoro-phenyl)-6-oxo1,4,5,6-tetrahydro-pyridine-3- carboxylic acid
PCT/EP2009/867054

(2-bromo-3, r@netingk@henyl)-amide 7.48 50 CF3 CH3 0 HN ?,"

w31 -

OHI\E

4-(3-Fluoro-phenyl)-6-oxo-
1,4.5 6-tetrahydro-pyridine-3-
carboxylic acid (3.4-
dimethoxy-phenyl)-amide

5465

3

a%

4-(3-Fluoro-phenyl)-6-0xc-
1.,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4-
chloro-5-methoxy-phenyl}-
amide

6.766

10

H.C

Ci

~0 HN

4-{4-Fluoro-phenyl)-6-oxo-
1,45 6-tetrahydro-pyridine-3-
carboxylic acid (4-chloro-3-
methoxy-phenyl-amide

5.543

11

4-{4-Fiuoro-phenyl)-6-0xo-
1,45 6-tetrahydro-pyridine-3-
carboxylic acid (3-methoxy-4-
methyl-phenyl)-amide

6.03

12

TO HN

(R)-6-Ox0-4-phenyi-1,4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4.5-
dimethoxy-phenyl}-amide

6.155

| 13

(8)-6-Ox0-4-phenyl-1.4,5,6-
tetrahydro-pyridine-3-

| carboxylic acid (2-bromo-4.5-
dimethoxy-phenyl)-amide

7.455




NH O 4-(3-Fluoro-phenyl)-6-oxo1,4,5,6-tetrahydro-pyridinc-3- carboxylic acid (2-methyl-5-
trifluoromothyl-phenyl)-amide 6.89 1 H3C CH3 CH3O0IHN--,NH O
4-(3-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (5-isopropyl-2-
methyl-phcnyiramicte 266445, | 52 H3C \--N 0-- --S H3C ) | / HN /0 CI PCT/EP2009/067054

232 -

14

i

55%

4-{4-Fiuoro-phenyl)-6-0x0-
1,4,5 6-tetrahydro-pyridine-3-
carboxylic acid (3,5-dimethyl-
phenyl}-amide

6.535

4-(4-Fluoro-phenyl)-6-oxo-
1,4,5,6-tctrahydro-pyridine-3-
carboxylic acid (2.4-dichloro-
5-methoxy-phenyl)-amide

6.22

16

C
19}
O 0
H,C HN
.
N O
H
CH, F

3-{[4-(3-Fluoro-phenyl)-6-
oxo-1.4,5 6-tetrahydro-
pyridine-3-carbonyl]-amino} -
4-methyl-benzoic acid methyl
ester

6.43

17

e

4-(3-Fluoro-phenyl)-6-cxo-
1.4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide

6.77

18

@?@F

4-(4-Fluoro-phenyl)-6-0xo-
1,45 6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-3-
methoxy-phenyl}-amide

6.08

i9

3"0 HN
T
N~ 0
H
Br F

4-(3-Fluoro-phenyl)-6-0%0-
1.4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methoxy-phenyl)-amide

| 6.19




4-(3-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-chloro-5- carboxylic amide
t16.02 -39- 53 o0oHN 4-(3-Fluoro-phenyl)-6-ox01,4,5,6-tefrahydro-pyridine-3- carboxylic acid
(5,6,7,8- tetrahydro-naphthalen-I-yl)- amide 6.83 1 ; 54 H3C, F 0 0 CH3 HN

WO 2010/072605 PCT/EP2009/067054

-33 -

HN 4-(3-Fluoro-phenyl)-6-0xo-
1.4,5,6-tetrahydro-pyridine-3-
20 carboxylic acid (5-methoxy-2- 6.813
methyl-phenyl)-amide
H,C NH HN 4-(3-Fluoro-phenyl)-6-ox0-
1,4,5,6-tetrahydro-pyridine-3- !

21 carboxylic acid (5- 602
acetylamino-2-chloro-phenyl})-
amide

HN 4-(3-Fluoro-phenyl}-6-0xo-

52 1.4,5 6-tetrahydro-pyridine-3- 612
carboxylic acid (2,4-dichloro- .
5-methoxy-phenyl)-amide

0 H,C 0 HN 5—Br0mo-4-{[4-(_3-ﬂg0ro—
: phenyl)-6-0x0-1,4,5.6-
23 x tetrahydro-pyridine-3- 592
) \
[ | carbonyl}-amino}-2-methoxy-
Ci\@N ~o benzoic acid methyl ester
Br " F
O
Y 4-(3-Fluoro-phenyl}-6-0xo-
1,4,5,6-tetrahydro-pyridine-3-

24 | ne© X carboxylic acid (4,5- 769 |
dimethoxy-2-methyl-phenyl)-

H 0 amide
CH, F




..... ,NH O F 4-(4-Fluoro-phenyl)-6-0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (4-fluoro-5-
methoxy-2-methyl-phcnyl1)- amide 7.02 [ 55 CH3 410 6H3 O HN)N.""NHO . F
(R)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid
(2,5-dimethywieptamyilsaamide 7.535ir 56 CH3 HN --.., H CH3 PCT/EP2005/067054

.34 .

f OH HN 4-(3-Fluoro-phenyl)-6-oxo-
14,5 6-tetrahydro-pyridine-3-
23 carboxylic acid (2-chloro-5- | 220"
hydroxy-phenyl)-amide
HN
4-(3-Fluoro-phenyl}-6-0x0-
o | HGF X .4.5.,6-tetrahydro-pyridine-3- | <
carboxylic acid (6-chloro-2- '
N 0 fluoro-3-methyi-phenyl)-amide ‘
H
F‘
Cl
O
A Cl HN 4~(3-Fluoro-phenyl)-6-oxo- ;
= 1,4,5,6-tetrahydro-pyridine-3-
27 carboxylic acid (5-chloro-2- 5.18
, diftnoromethoxy-phenyl)-
; N™ "0 amide
H
,O F
4-(3-Fluoro-phenyl)-6-0xo0-
, 1,45 6-tetrahydro-pyridine-3-
28 carboxylic acid (2-chloro-4,6- | =7
difluoro-phenyh)-amide

{R)-4-(3-Fluoro-phenyl)-6-

3 b
O HN
ox0-1,4,5 6-tetrahydro-
29 | G pyridine-3-carboxylic acid (2- | 6.405
bromo-5-methoxy-4-methyl-
i phenyl)-amide
Br




(S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid
(2,5-dimethyl-phenyl)-amide 1 1 L 656 | 57 | HN H CN H CH3 0 F (R)4-(4-Fluoro-phenyl)-6-
0x0-14,5,6-tetrahydropyridine-3-carboxylic acid (2,3-dimethyl-phenyl)-amide 7.405 - 40 - 58 H3C HN
0 'N. N H CHy0 fh1b/a(8)#4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydro- pyridine@evashonylic acid
(2,3-dimethyl-pheny1)-amide 6.785

_35.

30

(8)-4-(3-Fluoro-phenyi)-6-
oxo-1.4,5 6-tetrahydro-
pyridine-3-carboxylic acid {2-
bromo-4,5-dimethoxy-phenyl)-
amide

8.045

31

4-(4-Fluoro-phenyl)-1-methyl-
6-0x0-1,4,5,6-tetrahydro-
pyridine-3-carboxylic acid (2-
bromo-4,5-dimethoxy-phenyl}-
amide

6.525

32

4-(4-Fluoro-phenyl)-6-0xo-
1.4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4,5~
dimethoxy-2-methyl-phenyi)-
amide

7.98

33

{S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid (2-
bromo-5-methoxy-4-methyl-
phenyly-amide

7.195

34

{(R)-4-(3-Fluoro-phenyl)-6-

oxo-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid (2-
bromo-4,5-dimethoxy-phenyl)-
amide

6.9783

35

Br

4-(3-Fluoro-phenyl}-6-oxo-
1,45 6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-4-
fluoro-3-methoxy-phenyl)-
amide

6.65




59 CHHN40NHBr 0llll F (R)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5 ,6 -tetrahydropyridine-3-carboxylic
acid (2- bromo-3,5-dimethyl-phenyl)- amide 7.57 60 61 ci HO.,.., HHNOs.NHBr0O,-~-HNHCH,00

F F (S)-4-(4-Fluoro-phenyl)-6- oxo-1 ,4,5,6 -tetrahydropyridine-3-carboxylic acid (2-

bromo-3,5-dimaetni«ghéersy1)- amide 4-(4-Fluoro-phenyl)-6-oxo1,4,5,6-teBeRar8LHYfitlire-3-

carboxylic acid [4-chloro-5-(2- hydroxy-ethoxy)-2-methylphenyl]-amide

-36 -

36

Q
@CH Yo
0 F

4-{4-Fiuoro-phenyl)-6-0xo-
14,3 6-tetrahydro-pyridine-3-
carboxylic acid (2,5-dimethyl-
phenyl)-amide

6.93

37

oXe

4-(4-Fluoro-phenyl)-6-oxo-
1,4.5,6-tetrahydro-pyridine-3-
carboxylic acid (2,3-dimethyl-
phenyl}-amide

7.12

38

&%

4-(4-Fluoro-phenyl)-6-ox0-
1,4,5 6-tetrahydro-pyridine-3-
carboxylic acid (2-bromo-5-
methyl-phenyl}-amide

6.87

39

3OHN

‘

(R)-4-{4-Fluoro-phenyl)-6-
oxo-1.4,5 6-tetrahydro-
pyridine-3-carboxylic acid (2-

bromo-4,5-dimethoxy-phenyl)-

amide

6.99

40

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1 4,5 6-tetrahydro-
pyridine-3-carboxylic acid (2-

bromo-4,5-dimethoxy-phenyl}-

amide

7.895

41

3OHN

(R)-4-(4-Fluoro-phenyl)-6-
ox0-1,4.5 6-tetrahydro-
pyridine-3-carboxylic acid
(4,5-dimethoxy-2-methyl-
phenyl)-amide

7225




6.86 7.755 62 a HO.."" O.--HN 40 ., NHCH, 0
4-(3-Fluoro-phenyl)-6-o0xo01,4,5,6-tetrahydro-pyridine-3- carboxylic acid [4-chloro-5-(2-
hydroxy-ethoxy)-2-methylphenyl]-amide 7.595 63 H3C 0 CHHN --",_ N H
4-(3-Fluoro-pleernane@%ol,4,5,6-tetrahydro-pyridine-3- carboxylic acid G BRHEIRAPRENY1)-amide
7.405 -41-64

-37-

oxo-14,5,6-tetrahydro-
pyridine-3-carboxylic acid 7.993
(4,5-dimethoxy-2-methyl-
phenyl}-amide

(S)-4-(4-Fluoro-phenyl)-6- 7{

|

42 iﬁ
i

(R)-4-(4-Fluoro-phenyl)-1-
methyl-6-0x0-1,4,5,6-
tetrahydro-pyridine-3- 7.12
carboxylic acid {2-bromo-4,5-
dimethoxy-phenyl)-amide

43

(S)-4-{4-Fluoro-phenyl)-1-
methyl-6-0x0-1.4,5,6-
tetrahydro-pyridine-3- 5.875
carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide

44

(R}-4-(3-Fluoro-phenyl)-6-
ox0-1.4.5 H-tetrahydro-
pyridine-3-carboxylic acid (5- | 6.765
methoxy-2-methyl-phenyl)-
amide

45

(S)-4-(3-Fluoro-phenyl)-6-
oxo-14,5,6-tetrahydro-
pyridine-3-carboxylic acid (5- | 7.695
methoxy-2-methyl-phenyl)-
amide

46

(R)-4-(3-Fluoro-phenyl)-6-
oxo-1 4,5 6-tetrahydro-
pyridine-3-carboxylic acid 6.803
(4,5-dimethoxy-2-methyl-
phenyl)-amide

47




OCH3HNNH 0 4-(3-Fluoro-phenyl)-6-oxo01,4,5,6-tctrahydro-pyridine-3- carboxylic acid

(4-fluoro-5- methoxy-2 -methyl -phenyl)- amide 8.17 65 HO---------- .0 ciHN 40....N H Br
4-(4-Fluoro-phenyl)-6-ox01,4,5,6-tetrahydro-pyridine-3- carboxylic acid [2-bromo-4-

chloro-5-(2-ryamoxyeetiaoxy)- phenyl]-arnidc 6.7 66 40 O HN -.....

-38%-

PCT/EP2009/067054

HC O

71

(Sy-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydro-
pyridine-3-carboxylic acid
{4,5-dimethoxy-2-methyl-
phenyl)-amide

7.7225

CH, H

49
H.C

“‘%@F

4-(4-Fluoro-phenyl)-6-0x0-
1,4,5,6-tetrahydro-pyridine-3-
carboxyvlic acid (2-bromo-3,5-
dimethyl-phenyl)-amide

748

i CF; HN

4-(3-Fluoro-phenyl)-6-oxo0-
14,5 ,6-tetrahydro-pyridine-3-
carboxylic acid (2-methyl-5-
trifluoromethyl-phenyl)-amide

6.89

H,C. CH,

9@

4-(3-Fluoro-phenyl})-6-0xo-
1,4,5,6-tetrahydro-pyridine-3-

carboxylic acid (5-isopropyl-2-

methyi-phenyl)-amide

7.445

HC

—;:S// H

52 @

2

4-(3-Fluoro-phenyl)-6-oxo-
1.4,5 6-tetrahydro-pyridine-3-
carboxylic acid (2-chloro-5-
diethylsulfamoyl-phenyl)-
amide

6.02




Is 4-(3-Fluoro-phenyl)-6-oxo- 1 ,4,5,6-tetrahydro-pyridine-3- carboxylic acid indan-4- ylamide 6.915
67 H2N-s-- 11,0 SO0 CH3 HN NH 0 F 4-(4-Fluoro-phenyl)-6-0x01,4,5,6-totrahydro-pyridine-3-
carboxylic acid (2-methyl-5- sulfamoyl-phenyl)-amide 5.515 68 H3C C H3 CH3 HN --,... as
(R)-4-(3-Fluoyo-phienyts@&- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic aciBl({EEP2069/667054
isopropy1-2-mothyl-phenyl)- amide T

-30.

O
HN 4-(3-Fluoro-phenyl)-6-oxo-
. 1.,4,5,6-tetrahydro-pyridine-3-
[ 53 carboxylic acid (5,6,7,8- 6.83
tetrahydro-naphthalen-1-yl)-
N 0 amide
H
F
r 0
H,Co "
O HN 4-(4-Fluoro-phenyl)-6-0x0-
. 1,4,5,6-tetrahydro-pyridine-3-
54 A carboxylic acid (4-fluoro-5- | 7.02
mcthoxy-2-methyl-phenyl)-
N O F amide
i H
CH,

)

GH, HN (R)~4-(4-Fluoro-phenyl)-6-

; oxo-1,4,5,6-tetrahydro-
33 pyridine-3-carboxyvlic acid 7.535
{2,5-dimethyl-phenyl)-amide

GH, HN (S)-4-(4-Fluoro-phenyl)-6-
ox0-1,4,5 6-tetrahydro-
36 pyridine-3-carboxylic acid 6.56
| (2,5-dimethyl-phenyl)-amide

(R)-4-(4-Fluoro-phenyl)-6- i

oxo-1.,4,5,6-tetrahydro-
o7 ? O\ pyridine-3-carboxylic acid 7.405
(2 ,3-dimethyl-phenyl)-amide




7.505 -42-69H3C O0CH3 CH3HSs."... (S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5- isopropyl-2-inethyl-phenyl)- amide 7.01 70 CHS3
L---.0CH3HNNH 4-(3-Fluoro-phenyl)-6-o0x01,4,5,6-tetrahydro-pyridine-3- carboxylic acid

(4-chloro-5-whesap/2remEthyl-phcny1)- amide 7.425 71 PCT/EP2009/067054
-40 -
O
HN (S)4-(4-Fluoro-phenyl}-6-
N oxo-1.4,5 6-tetrahydro-
58 pyridine-3-carboxylic acid 6.785
H.C E o F (2,3-dimethyl-phenyl)-amide
CH,
Q
(R)-4-(4-Fluoro-phenyl)-6-
G, Al oxo-1,4.5 6-tetrahydro-
59 X pyridine-3-carboxyvlic acid (2- | 7.57
bromo-3,5-dimethyl-phenyl)-
H.C E, o F amide
Br
0]
. HN (8)-4-(4-Fluoro-phenyl)-6-
8 ox0-1 4,5 6-tetrahydro-
| 60 \ pyridine-3-catboxylic acid (2- | 6.86
| O bromo-3,5-dimethyl-phenyl)-
H,C H O F amide
Br
HO o
' j 4-(4-Fluoro-phenyl)-6-0x0-
¢ M 1.4,5,6-t¢trahydro-pyridine-3-
61 | ¢ X carboxylic acid [4-chloro-5-(2- | 7.755
hydroxy-ethoxy)-2-methyl-
ﬁ 0 F phenyl}-amide
CH,

HO o
i j 4-(3-Fiuoro-phenyl)-6-oxo-

o HN 1.4,5,6-tetrahydro-pyridine-3-
62 | C X carboxylic acid [4-chloro-5-(2- | 7.593

hydroxy-ethoxy)-2-methyl-
'ly{ 0 phenyl]-amide
CH, F
)

HN 4-(3-Fluoro-phenyl)-6-oxo-
= 1,4,3,6-tetrahydro-pyridine-3-
63 carboxylic acid (2,3-dimethyl- | 10
henyl)-amide
| H,C NS0 phenyl)
| CH, F




HO---"a --0 40 CH, OHN , NO H 40 (R)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid [4- chloro-5-(2-hydroxy-ethoxy)-
2-inethyl-phenyl]ainide 6.815 72 HO--", a 0 --OHN 410 N N CH, 0 (S)-4-(3-Fluoro-pheny0-6-
oxo0-1,4,5,6-te@atyeipdPhdine-3-carboxylic acid [4- chloro-5-(2-hydroxy-eXRda2009/067054

2-methyl-phenyl]-amide 7.8375 73 HO a --0 CH, O HN

-41 -
O
H3C\Q HN 4-(3-Fluoro-phenyl)-6-0x0-
e 1,4,5,6-tetrahydro-pyridine-3-
64 A carboxylic acid (4-fluoro-5- 8.17
' methoxy-2-methyl-phenyl)-
N o amide
H
CH, F
O
HO -~~~ o HN 4—(4-F1u0r0—phenyl)—§-on—
1.4,5.6-tetrahvdro-pyridine-3-
65 ¢l x carboxylic acid [2-bromo-4- | 6.7
chloro-5-(2-hydroxy-ethoxy)-
1@{ o F phenyl}-amide
Br
o
HIN 4-(3-Fiuoro-phenyl}-6-oxo-
S 1,4.5.6-tetrahydro-pyridine-3-
66 | carboxylic acid indan-4- 6.915
ylamide
N @]
H
F
O I
O
HN 20
27787 HN 4-(4-Fluoro-phenyl)-6-0xo-
67 SN 1.4,5,6-tetrahydro-pyridine-3- 5515
carboxylic acid (2-methyl-5- T
N ' o . sulfamoyl-phenyl)-amide
H
CH,
O
HO O (R)-4-(3-Fluoro-phenyl)-6-
i 0x0-1,4,5,6-tetrahydro-
68 X pyridine-3-carboxylic acid (5- | 7.505
isopropyl-2-methyl-phenyl)-
N O amide
H !
CH, F ;




HO ..--, N (S)-4 -(4-FI uoro-pheny1)-6- oxo-1 ,4,5,6-tetrahydropyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)- 2-methyl-phenyllamide 7.63 74 HO-.._ 0 ----0 40 CH, 0 (INA---, N H 0 10
(R)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrabydropyridine-3-carboxylic acid [4-
chloro-5-(2-RYAmxiEdeeXy)- 2-methyl-phenylkamide 6.63 - 43 - 5 HO-- POUEIGHAGGB. | - A
NO H Br 0O F (R)-4-(4-Fluoro-phcny1)-6- oxo-1 ,4 ,5,6-tetrahydropyridine-3-carboxylic acid [2-

bromo-4-chloro-5-(2-hydroxyethoxy)-phenyllamide 42 -

69

o
H,C
SO CHy
.
Mgl
H
CH, F

(8)-4-(3-Fluoro-phenyl)-6-
ox0-1 4,5 6-tetrahydro-
pyridine-3-carboxylic acid (5-
isopropyl-2-methyl-phenyl)-
amide

7.01

70

CH, 5

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (4-chloro-5-
cthoxy-2-mcthyl-phenyl)-
amide

7425

71

(R)-4-(3-Fluoro-phenyl)-6-
oxe-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-
2-methyi-phenyll-amide

6.815

7z

(8)-4-(3-Fluoro-phenyl)-6-
oxo-1.,4,5 6-tetrahydro-
pyridine-3-carboxylic acid {4~
chloro-5-(2-hydroxy-ethoxy)-
2-methyl-phenyt]-amide

7.8375

73

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-
2-methyl-phenyl}-amide

7.63

74

(R)-4-(4-Fluoro-phenyl)-6-
oxo-1 4,5 6-tetrahydro-
pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-cthoxy)-
2-methyl-phenyl}-amide

6.63




6.245 76 HO,"0 ?0 HN aei--.. H N Br 10 (S)-4-(4-Fluoro-pheny1)-6-

oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid [2- bromo-4-chloro-5-(2-hydroxyethoxy)-phenylkamidc

7.063 77 H3C---",/1-1 CI 0 CH3 HN .----- NH

4-(3-Fluoro¥pASAiny786tko1,4,5,6-tetrahydro-pyridine-3- carboxylic acid fA<ERTB#EE3954

hydroxy-propoxy)-2-methylphenylkanaide 7.375 78 HO,, | CI so Br HN --.,

-43 -

|

75

O HN

Cl .
N
H

Br

o] : F

{R)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid [2-
bromo-4-chloro-5-(2-hydroxy-
cthoxy)-phenylj-amide

6.245

176

(8)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid [2-
bromo-4-chloro-5-(2-hydroxy-
cthoxy)-phenyi}-amide

7.063

| 77

4-(3-Fluoro-phenyl}-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [4-chloro-5-(2-
hydroxy-propoxy)-2-methyl-
phenyl]-amide

7.375

178

(S)-4-(3-Fluoro-phenyl)-6-
0x0-1.,4.5,6-tetrahydro-
pyridine-3-carboxylic acid [2-
bromo-4-chloro-5-(2-hydroxy-
ethoxy)-phenyl]-amide

7.695

79

4-(4-Fluoro-phenyl)-1-(2-
hydroxy-ethyl)-6-ox0-1.4,5,6-
tetrahydro-pyridine-3-
carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl}-
| amide

80

3 HN
S
0 F

(S)-4-(4-Fluoro-phenyl}-6-
ox0-1.4,5 6-tetrahydro-
pyridine-3-carboxylic acid [5-
(1-hydroxy-ethyl)-2-methyl-
phenvl]-amide

7.59




(S)-4-(3-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridinc-3-carboxylic acid [2-
bromo-4-chloro-5-(2-hydroxyethoxy)-phenylkamide 7.695 79 H C,0 3 1-13C,0 HO. 00 CH, 0N N H OF
4-(4-Fluoro-phenyl)-1-(2- hydroxy-ethyl)-6-oxo-1 ,4 ,5 ,6- tetrahydro-pyridine-3- carboxyllc acid (4,5-
dimethoxy- 2@ mgiAeehy1)- amide 7.42 80 "IP ish CH3 OH HN N H ~ (BS54RS 8Bheny1)-6-

oxo-1,4 ,5 ,6-tetrahydropyridine-3-carboxylic acid [5- (1-hydroxy-ethyl)-2-methylphenyl]-amide 7.59 -
44 - - 44 -

OH

(8)-4-(3-Fluoro-phenyl)-6-
N ox0-1.4,5 6-tetrahydro-

21 pyridine-3-carboxylic acid [4- 576
chioro-5-(2,3-dihydroxy- '
propoxy)-2-methyl-phenyl]-
amide

HCo  HN (S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5 6-tetrahydro-

g | T x pyridine-3-carboxylic acid (4- | 7.975
fluoro-5-methoxy-2-methyl-

N @) phenyl)-amide
H

CH, F
O
HN (S)-4-(3-Fluoro-phenyl)-6-
X oxo-1,4,5.6-tetrahydro- 17
83 ¢Hs pyridine-3-carboxylic acid 2- 6.
@/\N o rethyl-benzylamide
H
F
o)
HIN (S)-4-(3-Fluoro-phenyl)-6-
o oxo-1.4,5,6-tetrahydro-
84 ! pyridine-3-carboxylic acid 2- 6.365
N 0 chioro-benzylamide
H
F

O 3 0
Q[O HN (S)-4-(3-Fluoro-phenyl)-6-
oxe-1.4,5 6-tetrabydro-
85 F RS pyridine-3-carboxylic acid [4- | 6.705
fluoro-2-methyl-5-(2-ox0-
N 0 propoxy)-phenyi}-amide
H




81ClI HOJCH3OHOHN ...",H (S)-4-(3-Fluoro-pheny1)-6-
oxo4,4,5,6-tetrahydropyridine-3-carboxylic acid [4- chloro-5-(2,3-dihydroxy- propoxy)-2-methyl-phenyl]-
amide 5.76 82 H,C ----O FCH3HN NH a (S)-4-(3-Fluoro-phenyl)-6-
oxo-1,4,5,6 @ a)dréeridine-3-carboxylic acid (4- fluoro-5-methoxy-2-riEtHFAEHYY Bthide 7.975 83

-45 -

86

(S)-4-(3-Fluoro-phenyl)-6-
oxo-1.,4,5 6-tetrahydro-
pyridine-3-carboxylic acid [4-
fluoro-3-(2-hydroxy-propoxy)-
2-methyl-phenylj-amide

7.27

87

{S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3-
fluoro-2-methyl-phenyl)-amide

6.63

88

(S)-4-(3-Fhaoro-phenyl}-6-
oxo-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid (3-
chloro-2-methyl-phenyl)-
amide

7.915

89

(S)-4-(4-Fluoro-phenyl}-6-
ox0-1,4,5 ,6-tetrahydro-
pyridine-3-carboxylic acid [5-
((R)-1-hydroxy-ethyl)-2-
methyl-phenyll-amide

7.443

90

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1 4,5 6-tetrahvydro-
pyridine-3-carboxylic acid [5-
((S)-1-hydroxy-ethyl)-2-
methyl-phenyl}-amide

7.19

91

4-(4-Fluoro-phenyl)-1.5-
dimethyl-6-oxo-1,4.5,0-
tetrahydro-pyridine-3-
carboxylic acid (4.5-
dimethoxy-2-methyi-phenyl)-
amide

5.65




OH O HN ".--  (S)-4-(3-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid 2-
methyl-benzylamide 6.17 84 HN ". NF (S)-4-(3-Fluoro-phenyl)-6- _
oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid 2- chloro-benzylamide 6365 85 F CH --".. CH3 HN
e N H aWORNH735U 0r0-phenyl)-6- oxo-1,4,5,6-terrahydropyridine-35CAB6HE R [4-
fluoro-2-methy1-5-(2-oxopropoxy)-phenyljlamide

o)
Cl HN (S)-4-(3-Fluoro-phenyl)-6-
oxo-14,5,6-tetrahydro-
92 X pyridine-3-carboxylic acid (5- | 6.995
chioro-2-methyl-phenyt)-
N ®] amide
H
CH, F
0
H,C._.0
HN (S)-4-(4-Fluoro-phenyl)-6-
2 oxo-1.4,5 6-tetrahydro- 6.86
|93 pyridine-3-carboxylic acid (5- | &
‘ N o e acetyl-2-methyl-phenyl)-amide
H
CH,
O
HN (8)-4-(4-Fluoro-phenyl)-6-
ox0-1 4,5 6-tetrahydro-
94 = pyridine-3-carboxylic acid (3- | 7.83
chioro-2-methyl-phenyl)-
Ci H o F amide
CH,
0
HN (S)-4-(4-Fluoro-phenyl}-6-
™ ox0-1.,4,5 6-tetrahydro-
95 pyridine-3-carboxylic acid (2- | ©2°
N 0 F trifluoromethyl-phenyl}-amide
H
CF,
]
HN (S)-4~(4-Fluoro-phenyl)-6-
N oxo0-1 4,5 6-tetrahydro-
96 ¢ty pyridine-3-carboxylic acid 2- 2975
N o F methyl-benzylamide
I




6.705 -45 - 86 HO -..".0 0 CH3 HN N H

(S)-4-(3-Fluoro-pheny1)-6-

oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid [4- fluoro-5-(2-hydroxy-propoxy)-
2-methyl-phenyllamide 7.27 87 el OH3HN N -...". H  (S)-4-(4-Fluoro-phenyl)-
ox0-1,4,5,6-YeehIrEeYtidine-3-carboxylic acid (3- fluoro-2-methyl-pheny}-

HN

-47 -

6-
We'¥E3'88 c1 o CH

97

Cl

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid 2-
chioro-benzylamide

6.16

98

OH CH,

(S)-4-(4-Fluoro-phenyl}-6-
oxo-1,4.,5 6-tetrahiydro-
pyridine-3-carboxylic acid (3-
hvdroxymethyl-2-methyl-
phenyl)-amide

6.93

99

(S)-4-(4-Fluoro-phenyl)-6-
oxo0-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid (2-
methyl-5-trifluoromethoxy-
phenyl)-amide

6.755

100

(S)-4-(4-Fluorc-phenyl)-6-
oxo-1 4.5 H-tetrahydro-~
pyridine-3-carboxylic acid [3-
(2-hydroxy-ethyl)-2-methyl-
phenyl]-amide

6.803

101

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

6415

102

4-(4-Fluoro-phenyl)-6-0xo-
1.4,5,6-tetrahydro-pyridine-3-
carboxylic acid (2-ethyl-3-
methoxy-phenyl}-amide

7316




NH (S)-4-(3-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (3-
chloro-2-methyl-phenyl)- amide 7.91589 OH CH, HN --",. NH (S)-4-(4-Fluoro-phenyl)-6-
0xo0-1,4,5,6-tetrahydropyridinc-3-carboxylic acid [5- ((R)-1-hydroxy-ethyl)-2- methyl-phenyll-amide

7.443 90 H3@0@]110/04’@6’@H’ HN"..NH PCT/EP2009/067054
-48 -
H
N 0O
Cl "
H,C N (8)-4-(4-Fluoro-phenyl)-6-
oxo-14,5 6-tetrahydro-
103 O pyridine-3-carboxylic acid (2- | 7.44
chloro-3-methvi-phenyl)-
amide
F
H
N 0
CH,
¥ | (S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-
104 o) pyridine-3-carboxylic acid (4- | 7.21
Cl chloro-5-hydroxymethyl-2-
methyi-phenyl)-amide
OH
F
H
N O
CH

* R | (S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5 6-tetrahydro-
105 O pyridine-3-carboxylic acid [4- | 6.77
HO =

] (2-hydroxy-ethyl)-2-methyl-
N phenyl]-amide

CH
o ¢ {S)-4-(4-Fluoro-phenyl)-6-
H.C” = oxo-1,4,5.6-tetrahydro-
106 | P pyridine-3-carboxylic acid (3- | 7.375
methoxy-2-methyi-phenyl)-
arnide
CH,
(R)-4-(4-Fluorc-phenyl)-6-
HO oxo-1.4.5 6-tetrahydro-
107 pyridine-3-carboxylic acid (3- | 5.36

hydroxymethyl-2-methyl-
phenyl)-amide




(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid [5- ((S)-1-hydroxy-ethyl)-2-
methyl-phenylkamide 7.19 91 H C,.H 3 H30'0 40N H CH, 0 0 CH, F 4-(4-Fluoro-phenyl)-1,5-
dimethy1-6-ox0-1,4,5,6- tctrahydro-pyridine-3- carboxylic acid (4,5- dimethoxg-z-metf;yl-fhenyl)-
amide 5.65 W2EUYH726050 CH3 HN ,...., NH  (S)-4-(3-Fluoro-phenyl)-8-CT/EP2009/06705
0x0-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5- chioro-2-methyl-pheny1)- amide 6.995 93

-49 -

H | (S)-4-(4-Fluoro-phenyl)-6-

HSC’O N oxo-1.4,5 6-tetrahydro-
108 0 pyridine-3-carboxylic acid (4- | 6.11

fluoro-3-methoxy-phenyl)-
amide

F
H
N O
Br
¥ (S)-4-(4-Fluoro-phenyl)-6-
oxo-1 4,5 6-tetrahydro-
109 O pyridine-3-carboxylic acid (2- | 7.15
F bromo-4-fluoro-3-methoxy-
0 pheny!)-amide
F
M

N._.0
H | (S)-4-(4-Fluoro-phenyt)-6-
MLy N oxo-1.4.5 6-tetrahydro-
110 éH3 6 pyridine-3-carboxylic acid (3- | 5.43

dimethylearbamoyl-2-methyl-
phenyl)-amide

;:
H
CH, N O
§ (S)-4-(4-Fluoro-phenyl)-6-
ox0-1,4.5 6-tetrahydro-
111 o O pyridine-3-carboxylic acid {(4- | 6.5

methoxy-2-methyl-phenyl}-
amide

0
F
H
CH, Nz
H l (S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydro-
112 's) pyridine-3-carboxylic acid [4- | 7.52
c chloro-5-(2-hydroxy-ethyl)-2-

methyl-phenyl]-amide

F




CH3 O HN ...

acetyl-2-methyl-phenyl)-amide 6.86 94 HN an"
0xo0-1,4,5,6- tetrahydropyridine -3- carboxylic acid (3 chloro-2- methyl phen

FIN N --

"NH

(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5-
CIN H CH3 (S)-4-(4-Fluoro-phenyl)-6-

I-amlde78395 OCE3

A2 8%?#8"7>?ny acid (2-

-50 -
CH,
HO H (S)4-(4-Fluoro-phenyl)-6-
: ox0-1.4,5,6-tetrahydro-
113 pyridine-3-carboxylic acid (5- | 8.035
methoxy-2,3-dimethyl-
e phenyl}-amide
H,C
CH,
(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5 6-tetrahydro-
114 pyridine-3-carboxylic acid [5- | 7.815
H,C (2-hydroxy-ethoxy)-2,4-

Oj\ dimethyl-phenyl]-amide
(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahydro-

113 pyridine-3-carboxylic acid (3- 3813
cyano-2-methyl-phenyly-amide

CH, "

N (S)-4-(3-Fluoro-phenyl)-6-
oxo-1 4.5 6-tetrahydro-
116 pyridine-3-carboxylic acid [4- | 7.21
Cl chloro-5-(2-hydroxy-propoxy)-
/(O c 2-methyl-phenyl}-amide
H,C™ “OH
CH, H
N (8)-4-(3-Fiuoro-phenyl)-6-
ox0-1.4,5 6-tetrahydro-
117 pyridine-3-carboxylic acid [4- | 7.06
Cl chloro-5-(2-hydroxy-propoxy)-
Lo . 2-methyl-phenyl]-amide
H,C OH




96 CH3 HN ."

WO 2010/07

-5]-

aillmethyl-benzylamide (S)-4-(4-Fluoro-phenyl)-6- ,46-tetrahydro-

pyridine-3-carboxylic acid 2- oxo-1,5, 5.975 -47-97 HN ., Cl.

oxo-l,4,5,6-tetrahydro&g[idine-B-carboxylic acid 2- chloro-benzylamide 6.
bl

(S)-4-(4-Fluoro-phenyl)-6-

16 98 o HN OHCH3 1110
PCT/EP2009/067054

118

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5,6-tetrahydro-
pyridine-3-carboxylic acid (4-
chloro-2-ethyl-5-methoxy-
phenyl)-amide

7.075

119

(S)-4-(3-Fluoro-phenyl)-6-
ox0-1.4.5.6-tetrahydro-
pyridine-3-carboxylic acid [5-
(1-hydroxy-ethyi)-2-methyl-
phenyl]-amide

72

120

(S)-4-(3-Fluoro-phenyl)-6-
oxo0-1,4.5.6-tetrahydro-
pyridine-3-carboxylic acid [3-
(1-hydroxy-ethyl)-4-methyi-
phenyl]-amide

6.635

121

(S)-4-(4-Fluoro-phenyl)-6-
o0x0-1.4,5,6-tetrahydro-
pyridine-3-carboxylic acid
[3.4-difluoro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl}-
amide

7.41

122

4-{4-Chloro-phenyl)-6-0xo-
14,5, 6-tetrahydro-pyridine-3-
carboxylic acid (4,5~
dimethoxy-2-methyi-phenyl)-
amide

6.465




(S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (3-

hydroxymethy1-2-methyl- phenyl)-amide 6.93 99 F3C,” HN ON CH3 0 F (S)-4-(4-Fluoro-phenyl)-6-
0xo0-1,4,5,6-tetrahydropyridine-3-carboxylic acid (2- methy1-5-trifluorometho>‘(€§

100 OH HNWOHRE¥P 59 S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydrBpY
(2-hydroxy-ethyl)-2-methylphenyl]-amide 6.803 101 a 11111S CH3 HN ..."NHO

.52

it

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5.6-tetrahydro-

dimethoxy-2-methyl-phenyl)-
amide

123 pyridine-3-carboxylic acid [4- | 7.293
chloro-2-ethyl-5-(2-hydroxy-
O\l\ cthoxy)-phenyl]-amide
OH
N._.0
CH, ’ |
N (8)-4-(4-Fluoro-pheny!)-6-
oxo-1,4,5 6-tetrahydro-
O idine-3-carboxylic acid (5-
Cl pyrt y _
124 {Tbis-(2-hydroxy-ethyl)- 675
N /\$ amino J-methyl} -4-chloro-2-
methyl-phenyl}-amide
[/’ OH F
OH
N._0
oy | (2-Chloro-5-{[(S)-4-(4-fluoro-
O N | phenyl)-6-0x0-1.,4,5,6-
tetrahydro-pyridine-3-
123 Cl © carbonylj-amino}-4-methyl- 7.645
0 phenoxy)-acetic acid methyl
/E gster
H.C F
SN0
H
cn. PO AN 20
: ﬂ | 4-(4-Fluoro-phenyl)-2-methyl-
6-0x0-1,4,5,6-tctrahydro-
126 | Heo O pyridine-3-carboxylic acid 6.48
o (4,5-dimethoxy-2-methyl-
HSC’O phenyl)}-amide
F
H
H,C N O
- CHy H 2-Methyl-6-ox0-4-(4-
N trifluoromethyl-phenyl)-
1,45, 6-tetrahydro-pyridine-3-
127 H3C“o © carboxylic acid (4,5- 2.035
e
H,C

amide 6.755
Q?ﬁoxylic acid [3-




(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid o-tolylamide 6.415 102

H,CHCILD 3

methoxy-ph
0x0-1,4,5,6

K

.53 .

4-(4-Fluoro-phenyl)-6-o0xo01,4,5,6-tetrahydro-pyridine-3- carboxylic acid (2-ethy1-3-
amlde 7316 -48 -103 CI* F (S)-4-(4-Fluoro- pheny

|d|ne 3-carboxylic acid (2- chloro-3-methyl- pheny /E?mﬂ {0

RGeS 104 cl1o cH

128

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5.6-tetrahydro-
pvridine-3-carboxylic acid
(2,3-dichloro-phenylj-amide

6.75

(S)-4-(4-Fluoro-phenyl}-6-
oxo-1.,4,5 6-tetrahydro-
pyridine-3-carboxylic acid [2-
chloro-5-(2-hydroxy-ethoxy)-
4-methyl-phenyl}-amide

7.265

130

(S)-4-(4-Fluoro-phenyl)-6-
oxo-1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid (4-
chloro-3-
dimethylcarbamoylmethoxy-2-
methyl-phenyl)-amide

72767

131

(S)-4-(4-Chloro-phenyl)-6-
oxo-1,4,5,6-tetrahydro-
pyridine-3-carboxylic acid
(4,5-dimethoxy-2-methyl-
phenyl)-amide

6.165

132

(R)-4-(4-Chioro-phenyl)-6-
0x0-1,4.5,6-tetrahydro-
pyridine-3-carboxylic acid
(4,5-dimethoxy-2-methyl-
phenyl}-amide

6.38




N OH H N F (S)-4 -(4-Fl uoro-pheny1)-6- oxo-1 4 5 6-tetrah dropyridine-3-carboxylic acid (4-

chloro-5- hydroxymethyl -2- methyl-phenyl)-amide 7.21 105 HO CH,ilHN HF -

(S)-4-(4-Fluoro- rﬁg -6- 0x0-1,4,5,6-tetrahydropyridine-3-carboxylic aC|d [r
F)) CE?T l phenyl] amlde 6.77 06 F1,0 0 CH3 1-"----j ,,po

(2-hydroxy- &l

=54 -

501 H ?Q"ﬁ(”ﬁ@

133

ZI

(S)-4-(4-Fluoro-phenyi)-6-
oxo-1.4,5 6-tetrahydro-
pyridine-3-carboxylic acid
(3.4-dimethoxy-phenyl}-amide

6.04

134

{(S)-4-{4-Fiuoro-phenyi)-6-
oxo~1,4,5 6-tetrahydro-
pyridine-3-carboxylic acid (4-
chioro-2-methyl-5-
methylcarbamoylmethoxy-
phenyl)-amide

6.24

i3s |

($)-4-(4-Fluoro-phenyl)-6-
oxo-1.4,5,6-tetrahvdro-
pyridine-3-carboxylic acid (5-
carbamoyl-2-methyl-phenyl}-
amide

5.8767

136

6-Oxo-4-phenyl-1.4,5.6-
tetrahydro-pyridine-3-carboxylic
acid indan-1-ylamide

5412

137

4-(3-Fluoro-phenyl)-6-oxo-
1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid (6-chloro-2,2-
difluoro-benzo[1,31dioxol-5-y1)-
amide

498




(S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5.6-tetrahydropyridine-3-carboxylic acid (3-
methoxy-2-methyl-pheny1)- amide 7.375 107 HO HH N o H 40 (R)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5
b -tetrahydropyridine-3-carboxylic acid (3- hydroxymethy1-2-methylphenyl)-amide 5.36 -49 - 108 0 H
F (S)-4-(4-FUBrIIBHEMYN-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic BEit{{BR00/167054
fluoro-3-rnethoxy-pheny1)- amide 6.11 09 Br HI HF (S)-4-(4-Fluoro-phenyl)-6- oxo-1 ,4
,5,6-tetrahydropyridine-3-carboxy|ic acid (2- brome-#-Huoro-5-methoxyphenyl)-amide

HN 4-(4-Fluoro-phenyl)-6-0xo-
1.4,5.,6-tetrahydro-pyridine-3-
138 carboxylic acid (7-bromo-2,3- 6.69
dihydro-benzo|1 4]dioxin-6-y1)-
amide
£ O
F O . HN 4-(4-Fluoro-phenyl)-6-0x0-
o ~ 14,5, 6-tetrabydro-pyridine-3-
139 carboxylic acid (6-chloro-2,2- 5.46
difluoro-benzo[1,31dioxol-5-yh)-
N O F amide
H
Cl
O
(\o HIN (S)-4(4-Fluoro-phenyl)-6-0xo-
A . 1,4,5,6-tetrahydro-pyridine-3-
140 carboxylic acid (7-methyl-2,3~ 6.94
dihydro-benzo{1,4 }ioxin-6-yi)-
N O F amide '
H
CH,
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CH,
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N
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7.151100NICH,CH,HN HF (S)-4-(4-Fluoro-pheny1)-6-
0xo0-1,4,5,6-tetrahydropyridine-3-carboxylic acid (3- dimethylcarbamoy1-2-methylphenyl)-amide 5.43
0 1CH3CHN HF NO (S)-4-(4-Huoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid
(4- methoxy-2HEt{IMeny1)- amide 6.5 112 CI OH CH3 H N PCT/EP2009/067054

- 56 -
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H (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethyl)-2- methyl-phenyl]-amide 7.52 -50-113 H3C H3C CH3 ,0H N
(S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5-
methoxy-2, 3¥hABt I I3FENy1)-amide 8.035 H3C CH3 SO 0, 114 N ThH PEYERAMAEI RS r0-phenyl)-6-
0xo0-1,4,5,6-tetrahydropyridine-3-carboxylic acid [5- (2-hydroxy-cthoxy)-2,4- dimethyl-phenyllamide

7.815 115 NOCH3Hop N H -57-
H
N O
CH.,
3y I
N
148 O 5 49
o i {
O
e
O vy F
OH
e
N O
CH,
Ho
N
149 o (? o) eiroy-3 6035
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O
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O s,
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TABLE 1
Synthesis

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

5 The starting materials and reagents used in preparing 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,

10 Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 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 synthetic reaction schemes can be made and will be suggested to one
skilled in the art having referred to the disclosure contained in this Application,

15 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 like. 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

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



F (S)-4-(4-Fluoro-phenyl)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (3-
cyano-2-methyl-phenyl)-amide 5.815 116 CI CH3 H 140 OH Hi (S)-4-(3-Fluoro-phenyl)-6-
0xo-1,4,5,6-tetrahydropyridine-3-carboxylic acid [4- chloro-5-(2-hydroxy-propoxy)
2-methyl-ph&HGIEARIAR % 21 117 CI CH 40 .-- O N (S)-4-(3-Fluoro-phenyt{-6EP2609/067054
0xo0-1,4,5,6-tetrahydropyridine-3-carboxylic acid [4- chloro-5-(2-hydroxy-propoxy)-
2-methyl-phenylkamide 7.06 -51 - 8 CI H3C ,0 HI -BS§ -

about -78 °C to about 150 °C, more preferably from about 0 °C to about 123 °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 each occurence, Y is a

5 leaving group, and R® R". RS, Rg, R' and R are as defined herein,

MgX
N X ) Step 1
~ 1
HO P + (R,
a b
o 2
Step 3
T T——————— .
R®
¥
R NH,
8 R’ 0
8 0 R 11
R R e (R )p
R? g L}
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, after hydrolysis, a phenyl

10 dihydropyridone carboxylic acid compound ¢. In many embodiments, for example,
commercially 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

15 to the acyl moiety of compound d. Carboxylic acid derivative compound d may comprise,
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,

20 Instep 3, an amude coupling reaction is carried out wherein an aniline compound g is reacted
with compound d, to afford dihydropyridoneamide compound 11, which is a compound of
formula I in accordance with the invention. Numerous aniline compounds e are

commercially available or are readily prepared using synthetic procedures well known in the



(S)-4-(4-Fluoro-phenyt)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (4- _
chloro-2-ethy1-5-methoxyphenyl)-amide 7.075 119 Hs HI HOIpO CH3 H (S)-4-(3-Huoro-phenyl)-6
oxo-1 ,4,5,6-tetrahydro- pyridine-3-carboxylic acid [5- (1-hydroxy-ethyl)-2-methylphenyl]-amide 7.2 120
HHO 110 Y21 E%6ro-phenyl1)-6- oxo-1 ,4,5,6-tetrahydropyridine-3REEFHFERYIAEIH[3- (1
-hydroxy-ethyl)-4-methy1- phenyl]-amide 6.635 121 CH 0- H N ---OH |

-50.

art. Such aniline compounds may in many embodiments be made by reduction of the
corresponding aryl nitro compounds, as illustrated in the experimental examples below. In
the procedure of Scheme A, aniline compound a is shown as a substituted phenyl compound.
Other aryl amines such as naphthylamines may be used as well with the invention.

5 Many variations on the procedure of Scheme A are possible and will suggest themselves to
those skilled in the art. For example, in certain embodiments step 2 may be omitted, and
other amide coupling reaction procedures using EDCI, HATU, 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,

10 Utility
The compounds of the invention are usable for the treatment of a wide range of inflammatory
discases 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

15 compounds would be useful for the treatment of pulmonary disorders or lung inflammation,
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,

20 including, but not limited to, inflammatory pain such as pain associated with arthritis
(including theumatoid 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-tfraumatic injuries (including fractures and sports injurics),

25 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 lritable Bowel Syndrome (IBS), Inflammatory Bowel Discase (IBD), biliary colic

30 and other biliary disorders, renal colic, diarrhea-dominant IBS, pain associated with Gl
distension, and the like.

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

diabetes.



(S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylie acid
[3,4-difluoro-5-(2-hydroxyethoxy)-2-methyl-phenyl]- amide 741 122 3CI:) H3C CH3IS-O0H N 40 H ClI
) -6- 0 x 0 - 1,4,5,6-tetrahydro-pyridine-3- carboxylic aoc- pi dh e(4751. dimethoxy-2-methyl-phenyl)-
amide 6.465" 953940 N o --OH (S)-4-(4-Fluoro-pheny0-6- oxo-l,f;%T/ EP2009/067054
,6-tetrahydropyridine-3-carboxylic acid [4- chloro-2-ethy1-5-(2-hydroxyethoxy)-pheny0-ami de 7.293
124 Cl C H OH - 60 -

Administration and Pharmaceutical Composition

The invention includes pharmaceutical compositions comprising at least one compound of
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
5 pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic

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

10 preferably 1-30 mg daily, depending upon numerous factors such as the severity of the
disease to be treated, the age and relative health of the subject, the potency of the compound
wsed, 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

15 and in reliance upon personal knowledge and the disclosure of this Application, to ascertain a
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,

20 vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutaneous and
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

25 adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions
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

30 emploved. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or liguids 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



BHNOHHF (S)-4-(4-Fluoro-pheny0-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5-
{[bis-(2-hydroxy-ethyl)- amino]methy1ll-4-chloro-2- mcthyl-phenyl)-arnide 6.75 125 CI H CH HI N
110Y------- 0.7 (2-Chloro-5- {[(S)-4-(4-fluorophenyl)-6-ox0-1,4,5,6- tetrahydro-pyridine-3-
carbonyll-anfifbA LR WhyIphenoxy)-acetic acid methyl ester 7.645 126 ?Fé"ég HMELY CH3HN le
0 1.0 F 4-(4-Fluoro-phcnyl)-2-methyl6-oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (4,5
-dimethoxy-2-methylphenyl)-amide 6.48 127 -6l -

for parenteral use. Formulations containing about one (1) milligram of active ingredient or,

more broadly, about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly
suitable representative unit dosage forms.
The compounds of the invention may be formulated in a wide vartety of oral administration
5 dosage forms. The pharmaceutical compositions and dosage forms may comprise a

compound or compounds of the present invention or pharmaceutically acceptabie salts
thereof as the active component. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances which

10 may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
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 cormponent generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size

15 desired. The powders and tablets preferably contain from about one (1) to about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, tale, sugar, lactose, pectin, dextrin, starch, gelatine,
tragacanth, methyicellulose, sodium carbexymethylceliulose, a low melting wax, cocoa butter,
and the like. The term “preparation” is intended to inciude the formulation of the active

20 compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association with it.
Stmilarly, cachets and lozenges are inciuded. 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 including

25 emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
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. solutions
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

30 adding suitable colorants, flavors, stabilizers, and thickening agents. Aquecus suspensions
can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcelulose, sodium

carboxymcthylceﬂulpse, and other well known suspending agents. Solid form preparations



H,C,0 H,CHH N H CF, 1-1 ,c¢,0 2-Methy1-6-0x0-4-(4- trifluoromethyl-phenyl)- 1,4,5
,6-tetrahydro-pyridine-3- carboxylic acid (4,5- dimethoxy-2-methyl -phenyl)- amide 5.055 - 53 -2 Cl
CIOHIF (S)-4-(4-Fluoro-phenyl)-6- oxo-1 ,4 ,5,6 -retrahydropyridine-3-carboxylic acid
(2,3-dichloro PhENIY7affiide 6.75 129 H3C CI * 0 "-——-z—- OH H F (S)-4(4-.E€UEF’§£’BF{8%‘)T5-6-
0xo0-1,4,5,6-tetrahydropyridinc-3-carboxylic acid [2- chloro-5-(2-hydroxy-etboxy)-
4-methyl-phcnylkamide 7.265 130 - 62 -

include solutions, suspensions, and emulsions, and may contain, in addition to the active

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
5 injection, for example 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 nonaqueous carriers, difuents, solvents or vehicles include

10 propylene glycol, polyethylene glycol, vegetable oils (¢.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. Alternatively, the active
ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by
lyophilization from solation for constitution before use with a suitable vehicle, ¢.p., steriie,

15 pyrogen-free water.
The compounds of the invention may be formutated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments 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

20 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; pastilles comprising the active
ingredient in an inert base such as gelatine and glycerine or sucrose and acacia; and

25 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 muxture 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, allowed to cool, and to

30 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.



CH,C .-.0 CN...OHe*3 ICHHNH
(S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5,64etrahydropyridine-3-carboxylic acid (4- chloro-5-
dimethylcarbamoylmethoxy-2- methyl-phenyl)-amide 7.2767 13 HN H3™ C H3C .0 ClI
(S)-4-(4-ChIW|%-7[5’I’1‘gPIVf9-56- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic adi L/EP2003/067054
(4,5-dimethoxy-2-methylphenyl)-arnide 6.165 132 CH N H,C,o0 0 H3c HN 110 CI
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-63 -

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.
Tn 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 aeroso! administration, particularly to
the respiratory tract and including intranasal administration. The compound will generally
have a small particle size for example of the order of five (5) microns or less. Such a particle
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 acrosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be controlled
by a metered valve, Alternatively the active ingredients may be provided in 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
polyvinvipyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for example 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 sustained 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 in
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 (1-
dodecylazacycloheptan-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.



(R)-4-(4-Chloro-phenyl)-6- oxo-1,4,5,6-tctrahydropyridine-3-carboxylic acid
(4,5-dimethoxy-2-methylphcnyl)-amide 6.38 - 54 - 13301CH,-0,,CH3 IbF
(S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,50-tetrahydropyridine-3-carboxylic acid
(3,4-dimethoX$* pHei1%%amide 6.04 134 CICHo o HNH CH3 H INF  ESTERRT06f6 bheny1)-6-
0x0-1,4,5,6-tetrahydropyridine-3-carboxylic acid (4- chloro-2-methy1-5-
methylearbamoylmethoxypheny1)-amide 624 135 64 - _

The pharmaceutical preparations are preferabiy in unit dosage forms. In such form, the

preparation is subdivided into umit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete guantities of preparation, such as packeted tablets, capsules, and powders in vials or
5 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
16 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
clearly 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.
15 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 two reagents
which were initially added, 1.e., 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

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

ABBREVIATIONS
BETBDMS 2-bromoethoxy tertbutyldimethylsilane
25 DBU 1,8-diazabicyclo[5.4.0hlundec-7-cne
DCM dichloromethane/methylene chloride
DIPEA ditsopropyl ethylamine (Hunig’s base)
DME 1,2-dimethoxyethane (glyme)
DMF N, N-dimethylformamide
30 DMEDMA N,N-dimethyl formamide dimethyl acetal
DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine
dppf 1,1°-Bis(diphcnylphosphino)errocenc
EDCI 1-ethyl-3-(3°-dimethylaminopropyl)carbodiimide
35 EtOAc ethyl acetate
EtOH ethanol
gc gas chromatography



CH,HH HSi (S)-4-(4-Fluoro-pheny1)-6- oxo-1,4,5,6-tetrahydropyridine-3-carboxylic acid (5-
carbamoyl-2-methyl-phenyl)- amide 5.8767 136 HN 8." 6-0x0-4-phenyl-1,4,5,6-

tetrahydro-p&
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HATU

HMPA
HOBt
hple

IPA
IPBAPE
mCPBA
MeCN
NMM
NMP
Pd(dba)s
TBAF
tBDMSIC]
TEA
THF
LDA
TBDMS
TLC
Xaniphos

ridine-3-carboxylic acid indan-I-ylamide 5.412 137 HN

PCE/EP2Z009/067054

- 65 -

0-(7-Azabenzotriazol-1-y)-N NN N'-tetramethyluronium
hexafluorophosphate

hexamethylphosphoramide
N-Hydroxybenzotriazole

high performance liquid chromatography
isopropanol

isopropenylboronic acid pinacol ester
m-chloroperbenzoic acid

acetonitrile

N-methyl morpholine

N-methyl pyrrolidinone

Tris(dibenzylideneacetone )dipalladium(0)
tetra-n-butyl ammonium fluoride
tert-butvl-dimethylsilyl chloride

triethylamine

tetrahydrofuran

lithium diisopropylamine

tert-butyl dimethylsilyl chioride

thin layer chromatography
4,5-bis(diphenylphosphino)}-9,9-dimethyl-xanthene

Preparation I

4-(4-Fluore-phenyl)-6-0x0-1.4.5 6-tetrahydro-pyridine-3-carboxylic acid

The synthetic procedure used in this preparation 1s outlined in Scheme B.

Cl

0
oH N .
o)
HO
SCHEME B

4-Fluorophenylmagnesium bromide (2M in THF; 130 ml) was added dropwise at 0°C to a

stirring solation of 6-chloronicotinic acid (12.92 g) in 150 mL of THF . After the addition

was complete the reaction mixture was stirred at ambient temperature for 16 hours. The

reaction mixture was cooled to -60°C and acetic acid (105 ml) was added dropwise, resulting

in formation of a solid. After the addition was complete the reaction mixture was warmed 1o

ambient temperature. The reaction mixture was then cooled to 0°C and quenched by addition

of saturated aqueous ammonium chioride solution. The mixture was partitioned between

water and ethyl acetate, and the organic layer was separated, washed with water and brine,

dried over NaxSQy, filtered and concentrated under reduced pressure. The residue was

dissolved in hot ethyl acetate . Upon standing a solid precipitate formed,. which was



... 4-(3-Fluoro-phenyl)-6-oxo- 1 ,4,5,6-tetrahydro-pyridine-3- carboxylic acid (6-chloro-2,2-
difluoro-benzo[1,3] dioxol-5-y1)- amide 4.98 CI -55-138 O0OBrHN --......H O

WO 2010/672605 PCT/EP2009/067054

- 66 -
collected and dried to give 10.04 g of 4-(4-fluoro-phenyl)-6-oxo-1 4,5 6-tetrahydro-pyridine-
3-carboxylic acid as a white solid.

Preparation 2
Chiral Separation of (R} and (8) 4-{(4-Fluoro-pheny)-6-0x0-1.4.5,6-tetrahvdro-pvridine-3-

5 carboxvlic acid

The (R) and (S} isomers of 4-(4-fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid were separated using an R,R Whelk-O1 (Regis Technologies) chiral column,
30 mm 1.D. x 250 mm length, designed for use with supercritical CO; fluid chromatography,
Racemic 4-(4-Fluoro-phenyl)-6-ox0-1 4,5 6-tetrahydro-pyridine-3-carboxylic acid was

10 dissloved in a 5% THF/95% methanol solation to 100 mg/ml concentration. The solution
was filtered and warmed to 40° C. The solution was injected onto the column in 1.7 mL
increments and eluted with 35% methanol (HPLC grade), 65% supercritical CO, at 40 °C.
The (S} isomer was recovered from the first fraction ([alphal=+197.3° (CHCl; c=0.629), mp.
210-212°C) and the (R) isomer was recovered from the second fraction (Jalpha}=-197.4"

15 (CHCk ¢=0.618), mp. 213-215°C). Stacked injections were jused with a single run time of
seven minutes,

Preparation 3
2-Bromo4.5-dimethoxv-aniline

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

CIZH3 ?Hs
0 NH, ODfNHz
?: : : {n-Bu),NBr, CI) Br
20 CH, CH,
SCHEME C

Following the procedure reported in JACS 1996, 178, 1028-1030, 4-aminoveratrole (3.06 g,
20.0 mmol) was dissolved in g mixture of dichloromethane (80 ml) and methanol (40 mi) at
room temperature. Tetrabutylammonium tribromide (1.15 eq, 11.09 g) was added and the

25 mixture was allowed to stir for 20 minutes. The mixture was extracted with saturated
aqueous sodium sulfite solution. The organic layer was washed with water, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
flash chromatography (gradient 10:1 to 7:3 Hexanes/Ethyl Acetate) to give 2-Bromo-4,5-
dimethoxy-aniline 1.403g (30%) of a yeliow oil.



4-(4-Fluorothenyl)-6-0x01,435,6-tetrahydro-pyridine-3- carboxylic acid (7-bromo-2,3-
dihydro- benzo[l 4]dioxin-6-y1)- amide 6.69 139 F O CI HN - H

4-(4- Fluoro
dif:luoro- ben

(}% -6-0x01,4,5,6-tetrahydro-pyridine-3- carboxyllc acid (6-chloro
4i5%61-5-y1)- amide 5.46 140 0 el CHSHNNHO F FCTIRR 0 67054

(S)-4-(4-Fluoro-pheny1)-6-o0xo0,4,5,6-tetrahydro-pyridine-3- carboxylic acid (7-methy1-2,3-
dihydro-benzo[1, 4]d|oxm -6-yl)- amide 6.94 H H 1140-N
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Preparaticn 4
2-Fluoro-5-methoxv-4-methyvi-phenviamine

The synthetic procedure used in this example is outlined in Scheme D.

F
O ' Step 1 SEEQ 2
HNO H.80
H,C '} NaH FheVs g C
OH 2 Q “CH,
“CH
b Y I 3
Step 3 0O, NO
p Step 4 Step 5
BB@ Tpac
NaOH CHy! 30
SCHEME D

Step 1 Carbonic acid 4-fluore-2-methyl-phenyl ester methyl ester
Following the procedure of J. Med. Chem. 1999, 42, 5369, 4-fluoro-2-methylphenol (10.0 g,

79.0 mmol) was dissolved m THF and the mixture was cooled to °C. NaH (1 eq, 3.16 gofa
60% dispersion in oil) was added carefully. Afier gas evolution ceased, methyi
chloroformate (leg, 6.8ml) was added. The mixture was allowed to warm to room
temperature and stir for 3 hours. The nuxture was washed with cold water, dried over
anhydrous sodium sulfate, filtered and then concentrated in vacuo to give carbonic acid 4-
fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 88.0%) as an oil.

Step 2 Carbonic acid 4-fluoro-2-methvi-5-nitro-phenvl ester methyl ester

Carbonic acid 4-fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 69.5 mmol) was
suspended in 8 ml of concentrated sulfuric acid and cooled to 0°C. A mixture of
conccentrated nitric acid (8 ml) in concentrated sulfuric acid (8 ml) was added slowly,
maintaining a reaction temperature below 50°C. After addition the mixture was stirred for 2
hours. The reaction mixtare was poured into icc-water, forming a precipitate which was
filtered and dried to give carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester
(8.0 g, 50.3%) as a white powder.

Step 3 4-Fluoro-2-methyl-3-nitro-phenol

Carbonic acid 4-fluoro-2-methyi-5-nitro-phenyl ester methyl ester (1.8 g, 7.8 mmol) was

dissolved in dichioromethane (100 ml) and cooled to 0°C. Boron tribromide (I M in
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dichloromethane, 8 ml) was added. The mixture was allowed to warm to room temperature

and was stirred overnight. To the solution was added 1N sodium hydroxide (25 ml) and the

mixture was stirred vigorously for | hour. The layers were separated and the organic layer

was dried over anhydrous sodium sulfate, and filtered and concentrated in vacuo to give 4-

5 fluoro-2-methyl-5-nitro-phenol {1.083 g, 80.6%) as a red crystalline solid.

Step 4 I -Fluoro-4-methoxvy-3-methyl-2-nitro-benzeng

4-Fluoro-2-methyl-5-nitro-phenol (1.08 g, 6.3 mmol) was dissolved in acetone (100 ml). To
this was added solid sodium carbonate (2 eq, 1.34 g) and iodomethane (10 eq, 3.75 ml). The
mixture was allowed to stir at room temperature overnight. The mixture was filtered and the
10 filtrate was concentrated in vacuo to give 1-fluoro-4-methoxy-5-methyl-2-nitro-benzene
(1.18 g, quantitative) as a pale vellow solid.
Step 5 2-Fluore-5-methoxy-4-methyl-phenylamine
1-Fluoro-4-methoxy-5-methyl-2-nitro-benzene (1.18 g, 6.4 mmol) was dissolved in 40 ml of
methanol at room temperature. 10% Palladium on Carbon (200 mg) was added and the
15 mixture was stirred under a balloon of hydrogen overnight. The mixture was filtered through
celite. The filtrate was concentrated in vacuo to give 2-fluoro-3-methoxy-4-methyl-
phenylamine (990 mg, gquantitative} as a solid.
Preparation 5
S-{2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy|-4-chloro-2-methvl-phenylamine

20 The synthetic procedure used in this preparation is cutlined in Scheme E.
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SCHEME E

Step 1 5-Amino-2-chloro-phenol




ridine.-1-carboxylic! acid 14- rri,,, flumo-5 -12-bydroxy-ethox-O-2- ....., metnyi - phenyl] rirman 6.535
144r CHHH3000N,..00 H,C F CH 3 (S)-14.1.1:11:0-444-fluoroophenyl11- 1i ox0-1 A .5,6-
tenathydro ridinc 3-carbox ,5.1 in acid (4,5- dimeIway-2--rnethyl-pbonxbramide 7.06 145 H CH,
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To a solution of 2-chloro-5-nitrophenol {20.0 g, 115.2 mmol) in ethanol (150 ml) and water
(150 ml} was added iron powder (32.2 g, 576.2 mmol) and ammonium chloride (32.1 g,
599.3 mmol), The mixture was heated at reflux for two hours, then cooled to room
temperature and filtered. The filtrate was concentréted to dryness under reduced pressure.
5 Purification of the residue by flash chromatography (hex:EtQA¢/9:1) gave 5-amino-2-chloro-

phenol (15.85g, 96%) as a white solid.
Step 2 5-Amino-4-bromo-2-chloro-phenol
To a solution of 5-amino-2-chloro-phenol (15.85 g,110.4 mmol) in dichloromethane (300 ml)
and MeOH (150 ml) was added tetrabutylammoniuom tribromide (58.6 g, 121.4 mmol). The

10 mixture was stirred at room temperature for 20 minutes, and then was partitioned between
saturated aqueous NapSOs and Et,0, The organic layer was separated, washed with water
and brine, dried over MgSQy, filtered and concentrated to dryness under reduced pressure.
Purification of the residue by flash chromatography (hex:EtOAc/7:3) gave 5-amino-4-bromo-
2-chloro-phenol (4.38g, 18%) as a white solid.

15 Step3  2-Bromo-5-[2-{tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-phenylamine

To a solution of 5-amino-4-bromo-2-chloro-phenol (0.338 g, 1.52 mmol) in NMP (5 ml) was
added cesium carbonate (0.644 g, 1.97 mmol), sodivm iodide (0.228 g, 1.52 mmol) and 2-
bromoethoxy tertbutyldimethyisilane (0.424 g, 1.97 mmol). The mixture was heated to 100°
C for two hours, then cooled to room temperature. Water was added and the mixture was

20 extracted with EtOAc. The combined organic extracts were washed with water and brine,
dried over MgSQs, filtered and concentrated to dryness under reduced pressure. Purification
of the residue by flash chromatography (hex EtOAc/8:2) gave 2-bromo-5-[2-{tert-butyl-
dimethyl-silanyloxy)-ethoxy]-4-chloro-phenylamine (0.505g, 78%) as a white solid.

-4-chloro-2 -methyl-phenylamine

Step 4 3-[2-(tert-Butyl-dimethyl-silanyloxy)-ethox

25  To asolution of 2-bromo-4-chloro-5 (2-dimethyl-tert-butylsiloxyethyl)-oxy aniline (6.5 g,
17.07 mmol) in Dioxane (120 mi)-Water (12 ml) under Ar atmosphare was added potassium
carbonate (7.08 g, 51.2 mmol), trimethylboroxine (2.408 ml, 17.07 mmol} and PdClx(dppf)-
CH2CL; (1.394 g, 1.707 mmol). The mixture was heated to 110 °C for 20 hours, then cooled
to room temperature and filtered through Celite. Water and EtOAc were added, and the

30 organic layer was separated, washed with water and brine, dried (Na;SQy), filtered and
concentrated under reduced pressure. The crude product was purified by flash

chromatography (0 to 20% EtOAc in hexanes to give 3.66 g of 5-[2-(tert-butyl-dimethyl-
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silanyloxy)-ethoxy]-4-chloro-2-methyl-phenylamine as a white solid. Recrystallization from
EtOAc gave 2.35 g of white crystals.
Preparation 6
5-Amino-2-chlore-4-methyi- -tert-butyl-dimethylsilvl-methanol

5 The synthetic procedure used in this preparation is outlined in Scheme F.
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Step l 5-Amino-4-bromo-2-chloro-benzoic acid methyl ester

To a solution of 5-amino-2-chloro-benzoic acid methy! ester (6.76 g, 36.4 mmol) in
10 dichloromethane (100 mL) and methanol (50 mL) was added tetra-n-butylammonium
tribromide (17.7 g, 36.4 mmol). The mixture was stirred at 25 °C for 90 minutes. Sodium
thiosulfate (10% aqueous solution) was added and the mixture was extracted with
dichloromethane. The combined extracts were washed with water, dried (Na;SOy), filtered,
and concenirated to dryness under reduced pressure. The crude material was parified by flash
15 column chromatography (hexane/acetone 8 : 2), Fractions with the desired product were
concentrated to small volume. The resulting suspension was allowed to stand for two hours
and was then filtered to obtain 5-amino-6-hromo-2-chloro-benzoic acid methyl ester as a
white solid (2.7 g, 28 %).
Step 2 5-Amino-2-chloro-4-methyl-benzoic acid methyl ester

20  To asolution of 5-amino-6-bromo-2-chloro-benzoic acid methyl ester (0.5 g, 1.89 mmol) in
dioxane (10 ml) and water (1 ml) was added potassium carbonate (0.784g, 5.67mmol),
PACE2(dppf) (0.54g, 0.189mmol) and trimethyl beroxine (0.276 mi, 1.985 mmol). The
mixture was stirred at 110 °C for 18 hours, then cooled to room temperature and filtered. The

filtrate was concentrated to dryness under reduced pressure. Purification of the tesidue by
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flagh chromatography (hexanes:EtOAc 8:2) gave 0.270 g (71%) of 5-amino-2-chloro-4-

methyl-benzoic acid methyl ester as a tan solid.

Step3  (5-Amino-2-chloro-4-methyl-phenyl}-methanol

To a solution of 5-amino-2-chloro-4-methyl-benzoic acid methyl ester (0.44 g, 2.204 mmol)
5 in THF (5 ml) was added lithium borohydride (012 g, 5.509mmol). The mixture was heated

at reflux for three hours. The mixture was coold to 0 °C, acidified with 2N aqueous HCI, and
the mixture was stirred for 10 minutes. The mixture was taken to pH7 with 2N agueous
NaOH and the product was extracted with EtOAc. The combined extracts were washed with
water, brine dried over MgSO,, filtered and concentrated to dryness under reduced pressure.

10 Purification of the crude product by flash chromatography (hexanes:EtOAc 6:4) gave 0.278 ¢
(73%) of (5-amino-2-chioro-4-methyl-phenyl)-methanol ag a white solid.

Step 4 5-Amino-2-chloro-4-methyl-

vhenyl)-tert-butyl-dimethvisilyl-methanol
To a solution of (5-amino-2-chloro-4-methyl-phenyl j-methanol (0.275 g, 1.602 mmol) in

DMF (5 ml) was added tBDMSCI (0.314 g, 2.08 mmoll) and imidazole (0.142 g, 2.083
15  mmol). The mixture was stirred at room temperature for 16 hours, Water was added and the
product was extracted with EtOAc. The combined extracts were washed with water and brine,

dried over MgSQy, filtered and concentrated to dryness under reduced pressure. Purification

of the crude product by flash chromatography (hex:EtOAc 10:0-9:1) gave 0.429 g (94%) of
(5-amino-2-chloro-4-methyl-phenyl)-tert-butyl-dimethyisilyl-methanol as a white solid.

20 Preparation 7
2-(5-Amino-2-chloro-4-methyl-phenv)-tert-butvl-dimethvisilyl-cthanol

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



chlom--,5 -0 :IF 2 -hydroxy- 3 methoxy-prop oxy1-2 -moth phenyl] -amide TABLE 1 Synthesis
Compounds of the present Invention can be made by a variety of methods depicted in the illustrative
synthetic reaction schemes shown and described below. 5 The starting materials and reagents used in
preparing the¥8 eHNBEHds generally are either available from commerciBf SUBBHAYEs 6N as Aldrich
Chemical Co., or arc prepared by methods known to those skilled in the art following procedures set
forth in references such as Fieser and Fieser's Rea@&nts/or Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Fg)dd 's Chemistry qf qu@gn Compounds Isem%r Science Publishers,

1989, 10 Volumes 1 I%prpléﬁ&@ﬂ.tals; rganlc_%ions, @ & Sonstddéw York, 1991,
Volumes 1-40. The ing synﬁlq}i' reaptionschemeDmibymergly s

rative gf sgme methods by

which the compounds of the prese‘% iIAvention ¢an be s%ﬁ@ﬁf‘ie@ and varipus modifications to these
synthetic reaction schélfles can be made and will be suggestedﬁo ohe S|Ilea]in the art having referred
to the disclosure contained in this Application. 15 The starting riettefials &nd th&:intermediates of the
synthetic reaction schemes can be isolated and purified if desired using conventional techniques,
including but not limited to, filffation, distillation, crytallization, chromatography+and the like. Such
materials can be charzed 2usigg cgnventio at yaedhs; incl geing physical cqnstapts and spectral
data. Unless specifipe e COHI-F&F)&RG reacti u@ 'bedﬁlée&n—prefer re conducted 20
under an inert atmggph B re~xenge of from WO
2010/072605PCT/EPE00906 7954 - 58 - abot< boug {503 noks preferaply from about 0C
to about 125 C, dbid, nidost prefetably and ¢ e 'entl at% ut reom (ov]/am [jient)[temperature, e.g.,
about 20C. Scheme A below illustrates one synthetic procedure usable4tspfepare spétific compounds
of formula I, wherein X is halo and may be the same or different upon each occurence, Y is a 5 leaving
group, and R6, R7, R8, R9, F%igf\nd RIl are as defined herein. Step 2 HO Step 3 Rg NH2 R92 I

SCHEME A In stepl0f Schemé A, a Grignard reactiorfts carried Qut wherein nidotinig, acid compound
a is reacted WithW 3 [anl_enalid%}_—gggnpou 3 d__(é.fffé\r/_gnydrol i % ;ﬁﬁéinyl 10
dihydropyridone carboxylic’acig’‘compount®iin ma commercially

available 6-ch|oro-nicoti¥flc acid may be used for’dompound a. Numerous phenylimagnesium bromide

2, dihydropyridone compound cgs o'naIIy modified to i roduce a leaving group ¥71Es to the acyl
moiety of compound d. Carboxylic acid derivative compound d may comprise, for example, a
carboxylic acid halide, a carboxylate ester or a s&HIEMHiC acid anhydride, depending upon the nature

of leaving grgyp Y. In magy, embediments .ishalg.such as chloro, such that compound d may be
prepared by treatment of carboxylic acid compound c with oxal%ll chloride, thionyl chloride, or like

halogenating' 3§eRtBePIAf S Py akiamad 85 4 phifg ré&LBred) da rreer bttt rsieiuah GhikAe
compourtdl erig)raactedenich ¢ompeund dtder afford diiydropyridoneamidesompasnchllywhich is a
compound of f 1 in.accordance with the invention. Numerous aniline compounds e are
commercialI)glquglﬂgﬁgec}}lg%g?&l&if’)tlcl rpr)?\gﬁg(r)e l%rfg SN o r"b%cg %?Eé)%\llé‘ll@‘gg%n in the

58 2mmol) ) in water (10 ml) was added. The mixture was allowed to warm to room

temperature and was stirred for three hours. The mixture was partitioned between water and
dichloromethane. The organic layer was separated, washed with water, brine, dried over

10 MgSO;, filtered and concentrated to dryness. Purification of the crude product by flash
chromatography (hexanes:EtOAc 9:1) gave 10.81 g (66%) of 1-chloro-2-iodo-4-nitro-
benzene as a yellow solid.

Step 2 2-(2-Chloro-5-nitro-phenyl-malonic acid diethyl ester

To a suspension of 1-chloro-2-iodo-4-nitro-benzene (3.0 g,10.58 mmol) in THF (11 ml) was
15 added diethylmalonate (3.22 ml, 21.16 mmol), Cul (0.1 g, 0.529 mmol}, 2-phenyl phenol
(0.18 g, 1.058 mmot), and cesium carbonate (5.17 g, 15.87 mmol). The mixture was heated in

a sealed tube at 70 °C for 28 hours, The mixture was cooled and partitioned between



WO 2010/072605PCT/EP2009/067054 - 59 - art. Such aniline compounds may in many embodiments
be made by reduction of the corresponding aryl nitro compounds, as illustrated in the experimental
examples below. In the procedure of Scheme A, aniline compound a is shown as a substituted phenyl
compound. 8&3?134%23 ines such as naphthylamines may be used as weF KRR HES A 4ntion. 5 Many
variations on the procedure of Scheme A are possible and will suggest themselves to those skilled in
the art. For example, in certain embodiments step-Z#ay be omitted, and other amide coupling
reaction proceged agivgnER@pHAT ch1BQPatYROROhedikeitiayebedisepatatsiep sh&pecific
details for producing compounds.of the inventio re?de cribed in the Examples section below.
oLy The e e S B mmatory
diseases antiTessitidhsi Bertipmalabteitide iefligiry BashehmmuedriohyHbenmso @fthAts,

spondyloarttyapathies, geui AT IERIRSEARAINIS BYSIanHE IS GRyIRRMAlosUR AN juvenile

arthritis, osteoarthritls,gout arthritis and other arthritic conditions. The subject 15 compounds would
be usefu?fo&%@ﬁ%@%ﬁ%ﬁ%’&%%ﬁ&m, including adult respiratory

d@stress syndr@m}mwmma@-aﬂmmmermzﬂﬂiﬁomwﬁ@h@h@MmB|Imc)aarmziﬂiﬁ!ammatory
disease. The.compaunts,f e.neninn are alsnexpscied o indutlity as analdssigsn the

i
T, . .
treatment of diseases and con ns associated with pain from-a wide variety of causes, 20 including,

C
it
but not limited&idnafRfhendlcrypaih. Shehnaspainadsesdasd With Srived gl ddingitegmatoid

arthritis and Qatenpaity iis) dsurgieal RaiRoNisaas PRIDKIeNahRaIRk RreMeRsiHal PRIR.GeRtral pain,
pain due to bums, migraine or cluster headaches, nerve injur¥ neuritis, neuralgias, poisoning,

ischemitlinju IECHERRS RehaR WalieRr SR Br iR SRit By BEERAT AV R RIS 26 traumatic
injuries (includisigdractures-and! $portsimjdies) MG andipaial asdeoiatedryth:fuhetionaindewel disorders
such as irrtale, AQUeLSYRJTame. Fthes, compondz L e lvanion argygeful for treating

u

respiratory disorders, including chronic obstructive pulmonary disor ero(%%) ), asthma,
bronchospadhsxaifd e fikS: Addrionaily, Esimbpdundstiftelmblrtibhcae usdnmdse idaheiny
gastrointestipatdisqroarswiggidding Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease
(IBD), biliary colic 30 ang ty disorders, renal colic, diarrhea-dominant IBS, pain associated
with Gi a'ste ond 205 - AmInowd-hromo. 2 iyl ks g

~andthe ke Soatids 5188 6¥85ul for the treatment of
muscular sc[ﬁoo&islamh@tﬁ?:beiesnimm;;ﬂxiﬂﬁﬁ)ﬁﬁmﬁﬁ&mm@ﬁ@@&4 lr.@,-mmmr.ation and
PharmaceuigalGRTRRAION A INYEMRRINENIPR RIIUPARUNGR) SRMBRSAnR.AaMprIsing al least

one compound of the present invention, or an individual isomer, raéemlc or non-racemie mixture of
isomers or al plaenatEuneAly BeeupBBsatorsIvdie BardofIhsgaHerowes siEmscone 5
pharmacelutis@tkk}é@pmpmmﬁ@m@@mﬁem .” bIiy%y@eﬁfﬁgaé@g@%g@m&m&ﬁmﬁw&osi@nmgredientS-
In general, the. compou f the invention will be administered in g therapeutically effective amount
by any théa%%‘ggﬁggmnﬁgéd%@ F%‘f’?ﬁﬁfé?&i?o%?bég%wgﬁﬁ%l@f%%ﬁ%%?lﬂiﬂﬁié%bysmtable dosage
ranges are tyipisdly) 2380 gy e diBs gafBfeialily-G-200nmé-tmityo-andh lovosthtOyprefaralityadic30 mg daily,
depending “&Q{Eﬂ%&r%&;@ﬁw&%‘?h as the severity of the 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 indicatioR$&ware Al SHYS RiFaCteBaREcta Gorsiele and experience of the

meﬁical prgctuie@i\f@ot.s @fzmseﬁ Imhiﬂ»'ﬁ aﬁlﬁgtgjlﬂél&hy@@ﬁ@ﬁe%ngl be able{: )
without e experimentation 15 and in reliance upon personal knowledge and the disclosure of this
Applicag]é]n,ulsollgsrgglﬁg‘iHl§nggézﬁf}&ﬁ§‘{e\ﬁ‘g8’fi@e“ﬁ%%&?@%%%o%%bﬁ%gg%ﬁ *6résent invention
for a given di@eh%@@h%ﬂﬂdsp@f(méﬁigv@ﬁ%mma& el mmbétb@eﬂcias {katmacedtical formulations
including thaje,sitghle.{arptal (naluding Ppeatand subinaupliestalaslinpical Bmonary. 20

vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutaneous an

intravenous)B@fathidtattfios: Weacrssr gaiedsrfor samnArstetispdoyarmeatorfarsueidion. The
preferred mapngy whadnipiskationdisgeneiyivsahusboacenygmentdaily dosage 1qgimen which
can be aiusted,according (o the. degres,of affition, A cempound or gempaginds of the invenion,
together with one or more conventionar 25 a juvants, Carrerd; o diients, may be placed into the form
of pharmacebitindl compesitionsaddounit-tedadeheTie ohacmadetiitatteompositions and unit dosage
forms may bg,, 5 sotution of 2-(5-amino-2-chloro-4-methyl-phenyl)-malonic acid diethyl ester (0.50 g,

2.17 mmol} in DMSO (3 ml) and water (0.078 m!) was added, followed by lithium chloride

A
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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 mgred,@gqumggsurate with the intended daily dosage range to pggfﬁg%%gy&? The
pharmaceutical compositions may be employed as solids, such as tablets or capsules,
semisolids, powders, sustained release formulations, or liquids such as solutions, suspensions,

emulsions, elixirs, or filled capsules for oral use; oF i ﬁthe form of suppositories for rectal or vaginal
administratidﬂ 138 ity RS formolos §t@rnmwj@oml@@@¢imdﬁ§ Yy borzee loTes 5P CTYRMP0091067054 - 61

- for parentefalHsenfFOrwylations SRIEIRINGRAUL QNS (kmiligiamiokaetverinaigdightor, more

broadly, about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable
representatiV&tiift 8’8§‘a?j'ésﬂ§f3rﬁ§ﬂ???’@tﬁb?ﬂﬁBﬂﬂﬁgﬁf‘mé’% fom S DEMFLTRETRIBERS wide variety
of oral administiatiom&:ciegage! iaemsrcl herjfhatimachbt cakbomphsition@ueinchelasageriphms may
comprise.a c oun th sent invention rmaceu ical pta le salts
thereof%tfi@%{cﬁsqerhg(?n%%gr?go %2;9) %r/c%e%t aﬂf/}lggcef)}%(gl éhfgg]ren sr%a lgéw&t er épolld or
liquid. Solid féh ?ﬁﬁ@lpaifatmhﬂéelﬁ@llﬂjde powders, tablets, pills, capsules, cachets, suppositories, and
dispersible gianules. A sqRdieaETies MaRe-LRM ALIMRR Subsiances which 10 may also act as

diluents, fIavourln%agent solubilizers, lubricants, suspending agents, binders, preservatlves tablet

dlsmtegratlnggr LY ML, éjr’?&‘&ﬁs?ufaffﬂﬁ ﬁq%%lrph-‘fra&m% e dayt |8§Iﬁéﬂgﬁa$l’y] i9% finely divided
solid which |31mmi1)|mdi‘ﬁlv\(1h" thig wm;acmwmmmtmemnq@qnma nxabletscthendchivencomponent
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limited to mafgaaﬁmﬁec%b@ﬂata IRAANERIND FRAMDRICSHIA WacIRath RSHINWdX kiR Starch,

gelatine, tragacan eth I(:eIIue ? sodium carbox rlnethe Icellulose, a low melting wax, cocoa butter,

e e ke TFIE 1514 BrRSSRor e BB RIS SR8 NG GH SIS 2 compound

with encapsatificutioatefiak amdammu@mmmrommmwhmmmma dopHpe it with or

without carri ryi hi ssociation,with it, Similarly, cachets and
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form preparations which are jnt nded qf& e converted Sho%llﬁ before use to Ing; uid flna reparations.

Emulsions mi&y b& prepsieadi otllaﬁ (- akhinpiés IAHES BB le R I?cdi% HBrs or may
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solutiongcan, e RiERRIEN Y580 RO ARG FRTRARE I MAIG ANA PG AN allpble

colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions can be prepared by

dispersing trféfefrdléfgﬁ%uéléar%m%ﬁ%ﬁahfqm@r WitsTvisBisad praterRal Petiésasshatural or

ynthetl;: gumﬁa,cf@@mﬁ(im@myla@im @ﬁ@ﬁ@@@ﬂf%ﬁ@f@@ﬁ%ﬂﬁéﬁc‘)ﬂ&@@ @ﬁ% gﬁ(l)rg/i 6t 0 @6¥2KDOW|H g
suspending agents. Sol|q for tlo 7 /EP 7054 Include
solutions, su p%rﬁgi?)? ]'g?ﬁﬁ) ?ﬁﬁﬁi&?@ %%@%@né tﬁ%i&ﬁ 8 e Sk %b%ponent
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like. The compoungs ¥Irg}ﬁ)j,pgention may be formulated for parenteral
administration (e.g., by 5 injection, for example olus mjection or contlnuous |nfu5|on) and may be
presented in unltgﬁ%zlﬁj‘#ﬁ I $ik =l &4 SAATSITIFIBYhRNSTIEBYIA multi-dose
containers with-agnacidiR ghRRaery aliein khie ﬁ@mﬂ@wﬁlmmaé@tal@ma ffiorms as suspensions,
solutions, or emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene
glycol. Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include 10 propylene
glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl
oleate), and may contain formulator), agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilization from solution for constitution before use
with a suitable vehicle, e.g., sterile, 15 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
transdemial patch. Ointments 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 20 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; pastilles comprising the active ingredient in an inert
base such as gelatine and glycerine or sucrose and acacia; and 25 mouthwashes comprising the

active ingredient in a suitable liquid carrier. The compounds of the invention may be formulated for
adminictratinn ac crinnoncitaorice A low meltina wavy <r1ich ac a mivtiire of fattyy acid alvveearidece or cocna




30 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. WO 2010/072605PCT/EP2009/067054 - 63 - The
subject comﬁv&hdg %?ﬁ)g'be fomlated for nasal administration. The solutlo}hng?P@B%%(eﬁ:fg ns are
applied directly to the nasal cavity by conventional means, for example, with a dropper, pipette or
spray. The foonulations may be provided in a singte’dr multidose form. In the latter case of a dropper
or pipette, this may bé)aghle\éeg b‘y the patlent;admlnlsterln an5 appr@,prlate predetermined volume

of the solution orfsyspey srenvin—the-easqsof a ray, e achig) ed f\%exaf@;ple by means of a
metering atomizing Metlcomp of theHN¢antion m3 ornfutatedfar aerosol
administration, parficu&fly %‘m@f?ggﬁ‘?at |rﬁ;i§@mg inranags inistrition. The
compound will generaiy have a small partlcle ize r"example of the order of five (5) microns or less.
Such a patrticle 10 size may be obtained by me nown in the art, fof ?nple by micronization. The

active ingredient is provided in a pressurized pa(,j< with a suitable propellgnt such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethanc, or
dichlorotetrafluoroethamne, or carbon dioxide or gther suitable gas. The aerosol may conveniently also
contain a surfactant such asdecithin. The dose Ot 8rug may be controlled by a metered valve.
Alternatively the actgred|eh_[§fﬁﬁ(_be Drevitee ia foRfroT a dr§ Kudz example a powder
mix of the compogHTeNgFa suitatBe TrIvier basie such as lagtasgestarch h derivatives such as
hydroxypropylmethyl ¢ellulose and polyvinJlpyriolidine (PVIg) The pbwdeéf carrier will form a gel in the
nasal cavity. The powder composition may be rﬁesemedrgrsunlt dose forr@Lpexgr!tgge in capsules or
cartridges 20 of e.g., gelatine or blister packs from which the powder may be administered by means
of an inhaler. When desired, formulations can Cpiedaréd with enteric coatings adapted for sustained

or controlledgglease admjnjsration ofthenaglive IngrsAiant, frexample. i compounds of the

present invention can be formulated in transdermal of Subcutaneous drug dellvery devices. 25 These

delivery systénmlienadvahtiBredastvpahysosanm e eiease ored dopb i Heessskss and when
patient camplianeeiwithia:eatmentegitasnis chucial 9@@1@@%@d&d&trw@ﬁﬁegwdmarweystems

are frequentl attac n-adhes t The und nterest can Iso be
combined wi aaeg fﬁ%&’% f%grpoé%%gﬁ%* r((al Iygems}kggr?l]%ﬁo 8‘8‘8&‘}&%“ )}Slbcﬁe hwﬁggfﬁ]é(}v stained
release delivery thysterhscaresnsorieet Bhsuboytaneouytimte thersubdenneddaydednndtirgery or
injection. Th%ﬁHQQ%QL&%&k@PJ@&%&ﬁ%@E@J Ipie é%&ﬁéﬂ%ﬁ%ﬂ@&é%@ré‘ Q&Qbﬁé’d%'ﬁ PP BEAREmE: 9

silicone rubber, or a biodegradable polymer, e.g., po ylactic acid

2010/072603BEHEPFIE0 ﬁbswd CW%@E%Q@@&&%M@H&%ﬁ%@%ﬁ@Eré?érlacﬁ%ﬁlmf‘un|t
dosage formsf fieswak: fataudhe prepatatien:iy spbdivided Jataonit @@ﬁg@@gm@(@gwpﬁroprlate

quantities of the active. ent. The ge form be ap preparation, the package
R bl t#sn K S S

containing di<th échlfan 011‘01? é‘% "e*%é d"%ﬁr Sules, and powders in vials

or 5 ampoulesepM sagel 2 i chetbylloztenge itself, or it can

be the appmps'@faaéﬁah%r& maﬁ%&grndm Jawp@méaw%@w&% qgayjical carriers

and their formulations are described in Remlngton The Science and Practice ofPharmacy 1995,

edited by E. W-OMaHAD Maskipiieting Compahye Totdidoire asivr- bgeﬁﬁsy%ﬁﬁlat%presentatlve
pharmaceutmalsf@rmulat@ns fb@cﬁwuanmm@a\,eemmmd@fiﬁwtmeaemrwermaaéa gascribed below.
EXAMPLES Jh@ foIIo pﬁlg%%t} Hésdar;( a%éawm Ies iﬁpﬂtg@enaﬂe thoa %kllled in the art to
more clearly un ers an ar 'be Corisidered as

ractice the predent |nven &y Shouid Ro
limiting the sb@g‘f@efﬂh@“@ﬁvedmmm&mt@Wm%em@mliaéumﬂm@merebmﬁeman‘wé tthereof 15

Unless othenyise staigeh @l dRMBRGHIES ARG MEting pots L., zMP)@%%fie.%%ﬁe celsius (C).

It should be appreciated that the reaction which produces the indicated and/or the desired product may
not necessaﬁ%ééu@ﬁ%‘r‘fﬁ%tﬂ/%wlﬂée“%ﬂ%Sﬁ%ﬁ‘ﬁ%gyﬂé’aﬁ’éﬁ@%%h were initially added, i.e.,

there may besppe ornmmﬂﬂte@madmessmtmﬂr@@roduced in the mixture WhICh ultimately leads to

the formatlon of he |nd d and/ar sire The in viations may be used
in the PreparatloEns anc xa(r)’rlr11 és. AquBﬁ 'S |8ﬁf%%%ﬁ‘@5£f§ L%ﬁr(?e w t(I?Q
tertbutyld|me2r$yl®ﬁ@#ﬂem®qu1}8ﬁ§raizab®dwof5wﬁﬂl§dd@@ “ﬁemenm@wbh@érﬁﬂthm/methylene

chloride tribromide in dichloromethane (9.3 ml, 9.3 mmol) was added. The ice-bath was removed and




DIPEAdiisopropyl ethylamine (Hunig's base) DM E1,2-dimethoxyethane (glyme)
DMFN,N-dimethylfoonamide 30DMFDMAN,N-dimethylfonnainide dimethyl acetal DMSOdimethyl
sulfoxide DIMAR4-di ylaminopyridine dppfl,I'-Bis(diphcnylphosphino CJl-ethy1-3-(3
'-dimethylam%%%%%%sagrbodiimide 35EtOAcethyl acetate EtOl-lethanoIg%ggg%é}}%[&%n%?égraphy \We
2010/02605PCT7EP2009/067054 - 65 -
BATHO-(7-Azabenzotriazo|-1-y1)-N,N,Nl,N'-tetrarh%?ﬁyluronium hexafluorophosphate

HMP Ahexantistiyiissspricitamibtie MOBiNpREtoR fbehy btttz Stetshpksiiddep erformansauiquid

chromatography.IRAIRRRIIRENSIAE BAPEISSRQPSIMBoMRICARIL PIORCYESIBN brine, dried
mCPBAm-chIoro&erbenzmc acid MeCNacetonitrile 10NMMN-meth¥I morpholinc NMPN-methyl

pyrrolidinone B &by TR dican ApRIenEsbto HEpaitfUTY; BIREE a1 Eh¥onium
fluoride tBDMS keikie pidaluiyl kel thytisiylelieside (dBlhAtHetid aminavEH BT abddiafitga LDAlithium
diisopropylamine TBDMStert-butyl dimethylsilyl.chloride TLCthin layer chromatography
20Xantpf:?:)s§,i§- 0|I§)(éip ee%ﬁéléﬁlt%)@éﬁlne&o-g% ?'J#nn]g%ﬁ?/@anthene

Step 4 tert-Butyl-[2-(2 3-difluoro-4-methyl-3-niro-phenoxy)-ethoxyl-dimethyl-silane

To a sohation of 2,3-diflucro-4-methyl-5-nitro-phenoi (1.02 g, 5.39 mmol) in NMP (10 ml)

was added cesium carbonate (2.28 g, 7.01 mmol), sodium iodide (0.807 g, 5.39 mmol) and 2-
bromoethoxy tertbutyldimethylsilane (1.5 ml, 7.01 mmol). The mixture was heated at 100 °C

10 for one hour, then cooled to room temperature. Water was added and the mixture was
extracted with EtOAc. The combined extracts were washed with water and brine, dried over
MgSQy, filtered and concentrated to dryness under reduced pressure. Purification of the
crude product by flash chromatography (hexanes (EtOAc 9:1) gave 1.16 g (62%) of tert-
butyl-[2-(2,3~difluoro-4-methyl-5-nitro-phenoxy)-ethoxy]-dimethyl-silane as a tan solid.

15 StepS5  5-[2-(tert-Butyl-dimethyl-silanyioxy)-ethoxy|-3.4-difluoro-2-methyl-phenylamine
To a solution of tert-butyl-[2+2,3-difluoro-4-methyl-S-nitro-phenoxy)-cthoxv]-dimethyl-
silane (1.16 g, 3.33 mmol) in EtOH (10 ml) was added 10% Pd/C (0.116 g) and the mixture
was hydrogenated under balloon pressure for two hours. The mixture was filtered and the
filtrate was concentrated to dryness under reduced pressure, Purification of the crude product

20 by flash chromatography (hexanes:EtOAc 7:3) gave 0.638 g of 5-[2-(tert-butyl-dimethyl-
silanyloxy)-ethoxy}-3,4-difluoro-2-methyl-phenylamine as a tan solid.

_ Example 1
{S)-4-(4-Fluoro-phenvl}-6-0x0-1 4.5 6-tetrahvdro-pyridine-3-carboxylic acid [4-chloro-5-2-

hydroxy-ethoxy)-2-methyl-phenvll-amide

25  The synthetic procedure used in this preparation is outlined in Scheme L.



Preparation 1 4 4-Fluoro- hen6-oxo-1 4 5 6-tetrahvdroidine-3-carboxylic acid The synthetic procedure
used in this preparation is outlined in Scheme B. 25HO SCHEME B 4-Fluorophenylmagnesium
bromide (2M_in THF 130 ml) was added dropwise at OC to a stirring solution of 6-chloronicotinic acid
(12.92 g) in TEy TP oﬁﬁﬂlélF After the addition was complete the reaction MG WEY Girred at
ambient temperature for 16 hours. The 30 reaction mixture was cooled to -60C and acetic acid (105
ml) was added dropwise, resulting in formation of a’Salid. After the addition was complete the reaction
mixture was warméd to ambient temperature. The reaction mi%ture was then cooled to 0C and
guenched by additieq of saturated &tpieous ammonium chlogigte, solution. The mixture was partitioned
between water a )

35 dried over Na2
in hot ethyl acetgté tp0 @tanehg
2009/067054 585 collected and dried to give 10.04 g of 4
4-(4-fluoro- phenyl&-G -0x0-1,4,5,6- tetrah%lro pyrld%:% ca(?boxyllc acid as a white solid. Preparation 2
Chiral Separation of (R) and (S) 4-(4-F1uoro- phenvl) -6-0x0-1,4.5,6-tetrahydro-pyridine-3- 5carboxylic
acid The (R) and (S) isomers of 4-(4-fluoro- phenyl) 6-0x0- 1 4,5, 6 tetrahydro pyrldlne -3- carboxyllc acid
were separated using an R,R Whelk-01 (Regis T
length, designed for use wﬂhi?fpgeu;titical Co2fl
4-(4-Fluoro-phenyl)-6-oxo- 1{ég&)g-tetrahydro-pyrj
THF/95% methanol solution to 100 mg/ml con¢
C. The solution was injected onto the column iR 1. ﬂmL mcrements and eluted with 35% methanol
(HPLC grade), 65% supercritical CO2 at 40 C. The (S) isomer was recovered from the first fraction
([alpha]=+197.3 (CHC13 c=0.629), mp. 210- Zlﬁéﬁéﬁ%ﬁhe (R) isomer was recovered from the second
fraction ([alp MM@M&M&%&&aWE&MWWM%Q jused with a
single run time 0 . the mh%e The synthetic
procedure used i 1 p [ i oftowing the procedure
reported in JQ@Q’@@@G%@B%@QQ—EBB@) Wx‘ﬁrﬂﬁﬁ@%ﬁraﬁ@ﬁl@(@m@ﬁz@ Dol Esididsolved in a

mixture of dlﬁh@aqm@ﬁb%eo%oﬂma BneAEankHAR-m1: AbE0m lermpeialiie keliahyilammonium
tribromide (1,15 eq, 11.09 @QH added and the 25 mixture was allowed to stir for 20 minutes. The
t

mixture was SSHSEIBE RS fef AR BRI Lt S BRI B G gAn RIS washed
with water, chniénlueyencathhydmmstswwmswﬁaxhedéﬂtemchamdemmgﬁa@edddb\(spm@'EhﬁrﬁESldue was
purified by fI r (ool 19 ;3 Hexan | ate).to ve 2-Bromo4,5-
dlmethoxy a |I|n qgo@%%ow X a@gﬁ%’%@me e a&%{'éﬁﬂ)ga“ SRR

removed from the ﬂaqk Dichloromethane (10 mL) was added, and the dichioromethane

solution of the acid chloride was added to a stirring solution of 5-[2-(tert-butyl-dimethyl-
silanyloxy)-ethoxy]-4-chloro-2-methyl-phenylamine (1.51 g, 4.7 mmol) and triethyl amine
(0.97 g) in dichloromethane (30 ml). The reaction was stirred at O °C for 10 minutes, then at
ambient temperature for 20 minutes. Solvent was removed under reduced pressure and the
15 residue was purified by flash chromatography (0 to 5% methanol in dichloromethane) to
1.776 g of (8)-4-(4-fluoro-phenyl)-6-ox0-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid {5-
[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-2 -methyl-phenyl } -amide as a vellowish
solid (69.5% yield).
Step 2 (S)-4-(4-Fluoro-phenyi)-6-oxo-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-

20 chloro-5-(2-hvdroxv-ethoxv)-2-methvl-phenvl}-amide

A solution tetrabutylammonium fluoride (1M in THF) was added drop wise to a 0 °C solution
of (S)-4-(4-fluoro-phenyl)-6-oxo-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid {5-[2-(tert-
butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-2-methyl-phenyl} -amide (1.75 g, 3.38 mniol) in



WO 2010/072605PCT/EP2009/067054 -67 - Preparation 4 2-Fluoro-5-methox -4- ehen lamine The
synthetic procedure used in this example is outlined in Scheme D. Step 1 HNO311-12504 CH3
5SCHEMED_WI) 1Carbonic acid 4-fluoro-2-methyll ester methyl ester Following the procedure off
Med. Chem. ™89 ,%5,2@@69, 4-fluoro-2-methylphenol (10.0 g, 79.0 mmolf%@ %‘36157884in THE and
the mixture was cooled to OC. NaH (I eq. 3.16 g of a 60% dispersion in oil) was added carefully. After
gas evolution ceased, methyl 10 chloroformate (leg?%:8m1) was added. The mixture was allowed to
warm to roorfiHerieralirg naistiréorad kowrs 2The niixtlf enivasysaghies wilhcdald-awater, dried over
annyrous spelmLalale, Ueled 990 RpooDepiisi N AcD Qave Saonte add ¢

fluoro-2-met enyl ester methyl ester 0) as an o e onic acid

4-fluoro-2-metERHs Lpyaoushamyh ekva ety red bsine sdgetisupid @sia-4 iserd-mdrstsanphiedy| ester
methy! ester(lg8 @x 63rrmebiyrsshsPerdeching 1l soncentiated, sulfyric acid and cooled to

0C. A mixture of conccentrated nitric acid (8 @I} in concentrated sulfuric acid (8 ml) was added slowly,

maintainthg S Y8REEOH AR HErEmIre Bttt BbE AR Satulbh&RE Mikelitd WaW S8 hours. The
reaction mixtutes Wwastpbytedpnidiicelwatesy ftiomiid|4-grecipitatewhich was:20- filtecégiand dried to

give Cafbo”ig%gﬁﬂg&%@égar% E‘gﬁe‘ﬁ’d&‘{? %&81‘1&”%'@3 GLMSRYhS f%(:» egdn%h%/

i Hdanqynic
powder. Ste Iuoro-2-met% -nitro-phenol Carbonic acid 4-fluoro-2-me -%-nltro-p%enyl ester

methyl esterqfvdie 78iHmYIy WdsHissbived in dichloromethane (100 ml) and cooled to OC. Boron

tribromide (1sihinrWE2-3R@4042605PCT/EP2009/067054 -68 - dichloromethane, 8 nil) was added

The mixture was al Wef to warm to room temperature and was stirred overnight. To the solution was
W e ik b

added IN’sodium h a6/ {98 i RAE A& G %&rékﬁ%@%ﬁwmﬁg’b‘?&ﬁg}%ﬁy 5ift [rhie layers were
separated andfithecofgarigdayerabasdried oberdrhyjrouglsadiistifateé? and filtered and

concentrated in vaGp0,GiYE &5 (B0 Zymetid i phey

| (1.083 g, 80.6%) .as,a red crystalline
solid. Step 41-Fluoro-4-methoxy-5-methy1-2-nitro-benzene 4-&5&%%&%8%%%%@3%henol (12.08 g,

6.3 mmol) watersdRBadrpacetere 3 rosi mbayirgitas\bddBbiid&bdium carbonate (2 eq, 1.34
g) and iodomethang {40 £ topith) L 6.@Mixtykesas riGWed e stis alremieRaRature overnight.

Ir:‘ﬁj g:i;( ltl% r r?1 Vﬁ%&é&%ﬁ#ﬁ%ﬁ#%%%@%H@V@%@g%%%ﬁgtﬁé%m%%é?p? I\:eeyel low
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4.5 6-tetrahydro-pyridine-3-carboxylic acid (2-
bromo-4-chloro-5-hydroxy-phenyh-amide, MS (M-+H) = 440; and
(8)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (2-
bromo-4,5-dimethoxy-phenyl}-amide, MS (M+H) = 450,
20 Additional compounds made by the above procedure are shown in Table 1.
Example 2
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 1.

Compositiont for Oral Administration

Ingredient Yo wi./wi.
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.
30



~ Step 52-Fluoro-5-methox 4-methhen lamine 1-Fluoro-4-methoxy-5-methyl-2-nitro-benzenc (1.18 g, 6.4
mmol) was dissolved in 40 ml of methanol at room temperature. 10% Palladium on Carbon (200 mg)

was added and the 15 mixture was stirred under a balloon of hydrogen ove
filtered throu‘gﬁ EETPRR filtrate was concentrated in vamp to give
2-fluoro-5-methoxy-4-methylphenylamine (990 mg,
But 1-dimethyl-silartyloxy)-ethoxyl-4-chloro-2-meth

kL

¥C ZO09/067054

antitative) as a solid. Preparation 5
phenylamme 20 The synthetic procedure used in

rn m%ht The mixture was
T/

this preparation is outlined in Schem@drpBsitios @l BMEAEnSteprdthel no-2-chloro-phenol WO

2010/0726(
ethanol (15

DIRETERP009/067054 -69 - To a solution of 2-c

htéretSwiitrophenol (20.0 g, 11

QAmiivamekwatar (150 ml) was added iron powder|

(BRr02og, 576.2 mmol) and am

chloride (32.Megs9u8 srmarak). The mixture was heated at reflig%or two hours, then cooled

5.2 mmol) in
monium
to room

Giedsfiftmneldhst kedfiltrate was concentrated to dr

Aé8s under reduced pressure.

5

temperaturg

Purification

dfaeseesidue by flash chromatography (hex:EtO

AG99) gave 5-amino-2-chlom

(15.85g, 96

BYVEd rolyhiteigptidlidtep 25-Atnino-4-bromo-2-c

phenol

hioPGephenol To a solution of

5-amino-2-ehloro-phenol (15.85 g,110.4 mmol) in dichloromethane (300 ml) and McOH (150 ml) was
added tetrabliy&YaRbHItHT G RoreiniebsaBealaRd Wittish VPReud arimerenohs Stfrred at room

temperature farRhRdntasnandhen fd&%&@ﬁﬁﬂiﬁﬁ% hetvasn satdiated.acmeeusNa2S03 and Et20.

The orgapic layer was se
concentr te&g%1 @

arated wash

HiciPRSRRIAY

ARG,

ater and brine, dried over MgSO4, filtered and
W urification of the residue by flash chromatography

(hex:EtOACc/7:3) gave 5-amino-4-bromo2- chloro phenol (4 389 18%) as a white solid. 15 Step
32-Bromo-5-[2-(tert-butyl-dimethyl-si{anyox 3100

8 To a solution of

5-amino-4-

begredierhloro-phenol (0.338 g, 1. 52 mmol) in N

I) was added cesium

carbonate

(0.644 g, 1.

oxchimedBodidim iodide (0.228 g. 1.52 mrnol) a

hd 2-¢bromoethoxy tertbutyldin

(0.424 g, 1.

ethylsilane
m

temperaturé
extracts we

ré@bﬂﬁ@éﬂbﬂ%h water and brine, dried over MaS(

Q%mﬁ!ﬁel%ﬂhe mixture was heated to 1000 C for t#d tours, then cooled to roo
s act@dzwith Et0Ac. The combine

4. 'fltered and concentrated t

»d organic
D dryness

under redu

-EePpybegiaben Purification of the residue by flash

clkdheatography (hex:EtOAC/8

2) gave

2-bromo-5

GrtoHRehslRathyl- silanyloxy)-ethoxy]-4-chloro-

Bﬁél’&/lamme (Q.505¢, 78%)

s a white

solid. Step

solution of |
Dioxanc (11

@W@@M@@%ﬁﬁm}nethvl qlanvloxv\ ethoxvl 4-

ater (1 2 ml\ ||ndpr Ar atmnqnharp Was ¢

adH&ﬁSﬁH’raqqn 1m carbonate (7

GRIBIE-2-methyl-nhenylamine
hy)ldk& aniline (6.5 g, 17.07 mi

25Toa
nol) in
08 g, 51.2

mmol), trim

ﬁﬁmgﬁymp (? AOR ml,_17.07 nunnl\ and.PdC1

>(ri}154m£o CH2C12(1.394 g, 1

The mixtur Q/‘é‘élh‘?ﬂéﬁﬁlﬂrtn 110.C fnr 20 hours, 'rhpn cooled

Celite. Water

brine, dried

rﬁr’%ﬂ%qgﬁ%hpmh re_and fI|TPFF

.707 mmol).
2d through

c were added, and the 30 organic la

(

er was separated washed wit

h water and

%c RSP CoRPRA RGP BB, The crude product was

purified By flash chromatography (0 to 20% &thf&c:iF bexdaagsito give 3.66 g of 542-(tert-butyl-dimethyl-

WO 2010/0

15

7RGIBHEK/EY2009/067054

Yo wi/wt,

Active ingredient

025¢

Sodium Chloride

s to make isotonic

Water for injection

100 mi

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 sclution isotonic. The solution is

made up to weight with the remainder of the water for injection, filtered through a 0.2 micron

membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient Yo wi/wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%




- 70 - silanyloxy)-ethoxy]-4-chloro-2-methyl-phenylamine as a white solid. Recrystallization from EtOAc
gave 2.35 g of white crystals. Preparation 6 :

(5-Amino-2-chloro-4- methyl phenyl)-tert-butyl-dimethylsilyl-methanol 5 The synthetic procedure used
in this preparafioh 1¥'6atliRed in Scheme F. BrCH3 N H2 Step 1NH28tele2éﬁ?ﬁ?{%§Fﬂﬂ4 CI(n-Bu)4Br
ciboroxine,Cl CO2CH3CO2CH3PdC12(dppf) OHOTBS SCHEME F Step
15-Amino-4-bromo-2-chloro-benzoic acid methyl estér-To a solution of 5-amino-2-chloro-benzoic acid
methyl ester (@76 ged6ms mmablin @dﬁlmﬂ)me&tﬁm A 108 a}taasipathaneldadimL) was added
tetra—n-butylagqégup n%/grlb{omldeé .7 g, 36.4 mmol). The mixture was stirred at 25 C for 90 minutes.
Sodium thiosulfat (%O gqueous olution) was added and the mixture was extracted with
dichloromethane. The combined extracts were washed with water, dried (Na2S04), filtered, and
concentratedladacn&ssmﬂmdmedgmiﬁ%ﬁ@@w@@Matenal was purified by flash 15 column
chromatogquﬂ‘ﬁW 8o /acetone 8 2). Fractions with the e@ﬁ@asproduct were concentrated to small
volume. ThnA&QMmmlPﬁE%nqmn was allowed to stand for t hédurs and was then filtered to obtain
5-amino-6-BraPAB-chloro-henzoic acid methyl ester as a white solid (2.7 g, 28 %). Step
25-Amino-2 :TWVE?H (menfh\/l benzoic.acid mpthvl ester 20 Ta 2 solution of

5-amino-6-k [ nzoic-acid-methyl pQTPr (0.5 g, 1389 mmol) in dioxane (10 ml) and water

(1 ml) was d&&g%%ﬂféwum_;arhnnam (0 794{1 5 ﬁ7mmn’|\ Ib(?i(‘1?(dnnﬂ (0.54q, O 189mmol) and

trimethyl bogrm¢ Ba5ET .| 985 mmol) Thp mly'rnrp was Qﬁr]ré-d at 110 C for 18 hours_Jthen cooled

T4

to room ten fgﬂgﬂi}?ﬁ"@h‘iﬂf.lmrnd The f filtrate was._concentratedds dryness under reduced pressure.
Purification ie ?Tﬁg‘fbglé}v’lﬂg &xyd(fm %‘H%‘?‘]VQW')R(\RD(‘T/ED’)nncxlglﬁ%ﬂﬁd -71 - flash chromatography

(hexanesSE ﬁ%% 2) aave n 270 g {71 OA\ of 5-amino-2-chlor .‘ChS llrQ&t_hyLbenzglc_aad_lne_thw ester as a

tan solid. Ste mino-2-chloro-4- meth oI To a ut on

5-amino-2- chlofrgé? me ?2 %%fzéil%e o o yfm%? ‘ﬁﬁ %Caée%%f §|W11kl—i’|§?‘§]ﬁ1l)£\was added
lithium boroWdﬁ@#eﬂ(fomzf@%ﬁ@@mm%@hé@@mmmwmﬂummmﬁm&tﬁﬁhe mixture
was coold t0;Qteqaeidifiad Wit 2N ARRYS Hbok: & déhe mixture was stirred for 10 minutes. The

mixture was taken to pH7 with 2N aqueous NaOH andthe product was extracted with EtOAc. The
combined extracts were washed with Wat&&mm\?.o4 filtered and concentrated to
dryness iunder vedusge pressyasibasRuoriisationah thinerodepoodusthy flask ehrpaatogeaphy
(hexanes:EtQAC 6; 4) jave 0.278 g 7 A; of (%’et mino-g-chloro-4-methyl- Mhen'yl) -methanol as a white

solid. stp 4(5p£\m.ho- SRIar zf‘ BhRen f‘yi{’&wﬁgfr%ﬂw BRARET o a solution of
(5-amino-2- cﬁ@@@ﬁ&@%ﬁwmmm%@ﬂ%@ EIB0G ensotyincBE (G ahl lvedis lagded

tBDMSC1 (034l 2840 MEY) AHENAZ QIS AR, 912083 A5, ImeNITS MMixtis, was stirred at

room temperature for 16 hours. Water was added and the product was extracted with EtOAc. The

combined ex{PTBH AN WA el itFe et el BT RfFEaIONEPMYBOUY dRbreagiieBRentrated to

drynessiuindenoedivedicpressuteulRtirifigation afdhe Crypr pwdugt oy Haghchropaiagranhy.

(hex:EtOAC 10:0-9; ) gave 0.429 g (94%) of

(5-amino-2- chloro- -methyl-pheny1)-tert-butyl-diinethylsilyl-methanol as a white solid. 20Preparation 7
Exampie 3

Intracellular Calciym Flux (FLIPR) Assav

Compound and Reagent Preparation

20 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 freeze-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
concentrations that were tested. No observable precipitaie was formed at any time during this

25 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: 1321NI-hP2X, and HEK293-1P2X-




245 -Amino -2 -chloro -4 -meth)/ 1-p heny I)- te rt-b uty | -d im e thy Is i ly 1-eth an 0 The synthetic
procedure used in this preparation is outlined in Scheme G. WO 2010/072605PCT/EP2009/067054 -
72 - Cl 0Step 1 KI, NaNO2 ClI NO2NO2 Step 2Step 3 Diethyl ClFe, NH I ..00i,,,, Il CH3
00 CH3 Nﬁ’%’ 201305 SCHEME G Step 11-C %fro %@o-jiﬁnitro-benzene
OTBS To a solution of 2-chloro-5-nitroaniline (10.0 g, 57.9 mmol) in concentrated aqueous HC1 (27
5 ml) and water ice (10 g) was added at 0 C a solufibni of NaNO2 (4.2 g, 60.8 namol) in water (1 0 m1).
The mixture \y2BNsticedld siblfy' S porsiQ gl dbds cogthl usvluBdN afekd (387Y ] 382 mholt) in water (10 ml)

was added. fig pixturc WasAIGWRA 0 WAFT I,LAPR IBRRELAL RN WAs jliytad for three hours.
The mixture was partitione etween water and
obtained from the Roche Cell Culture Facility., 1321N1-hP2X;cells were grown in
Dulbecco’s Modified Eagle’s Medium (DMEM) high glucose supplemented with 10% FBS
5  and 250 pg/mL G418. HEK293-1P2X; cells were grown in DMEM/F-12 supplemented with
10% FBS, 1 mM CaCly, 2 mM MgCly, 2 mM L-Glutamine and 500 pg/mi G418. Cells were
split such that they never became >70% confluent.

Intracellular Calcium Flux (FLIPR)
On the day prior to the experiment, 1321N1-hP2X; or HEK293-rP2X; cells were released

10  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
density of 2.5 x 10° cells/mL and seeded into black walled, clear bottom 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 (calcium- and

15  magnesium-free Hank’s Balanced Salt Solution (HBSS) supplemented with 10 mM Hepes,
2.5 mM probenecid and 2 mM calcium chloride) using a BIO-TEK 96 channel plate washer
and incubated with 2 mM fluo-3 dye at 37°C for one hr. The dye was then removed by plate
washing and the cells were allowed to equilibrate for 20 min at room temperature with
antagonist or vehicle (FLIPR buffer). Agonist (100 uM BzATP final concentration for

20 hP2Xs; 5 uM 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-evoked fluorescence.

Example 4
25 Human Whele Blood IL-1P Release Assay

Compound & Reagent Preparation

10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used
either fresh or afler 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

30  saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
always equaled 0.5%.



dichloromethane. The organic layer was separated, washed with water, brine, dried over 10 MgSO4,
filtered and concentrated to dryness. Purification of the crude product by flash chromatography
(hexanes:EtOAczg:Ollggao\ée 10.81 g (66%) of 1-chloro-2-iodo-4-nitrobenze ,Iggp ﬂx( /l{?,y(yﬁolid. Ste 22
2-Ch|oro-5-|%‘|ct?o-,ﬁenafohic acid dieth lester To a suspension of 1-chloro-2-i0do-4-nitfo-benzene (3.0
0,10.58 mmol) in THF (11 ml) was 15 added diethylmalonate (3.22 ml, 21.16 mmol), Cul (0.1 g, 0.529
mmol), 2-phenyl phenol (0.18 g, 1.058 mmol), and £esium carbonate (5.17 g, 15.87 mmol) The mixture
was heated i axStAIEH (tibman769€) fers28dpawisinthal imtidtubefovasscoo|EtmMd Fattit dbdddetween
WO 2910/071%%9&%95 {llr:el%%pg)(ﬁ{lq%éqgéh L3 %ggg@ﬂ'%ggﬂgammonium chlpride and EtOAc. The
organic layer was separated, washed with water and brine, dried over MgSO4, filtered and
concentrated 208 eREs under reduced pressure. Purification of the crude product by flash

chromatograpiy4hesanasictOAe:d h Gamp (%6 4653% e LrEahiomnb-Nikac-phesifi}imalonic acid

diethyl ester as a clear oil. 5 Step 32-(5-Amino-2-chlpro-phenyl)-malonic acid diethyl ester To a
solution %f 2f?5-%f'ﬁ%srtot%-%?t?g-%rﬁ%%}ﬁéﬁ%% fi%act cd%ﬁ%{i/’I‘}"re"lsst}{ecgl](Cf%891,n %fgg%]riﬁec})lﬁylann%tOH (20 ml) and
water (20 mRiamasiedden FHepowddry 20gd8a6.4 mmol) and ammonium chloride (2.0 g, 37.8 mmol).
The mixture M.@% heaied at 100 C for two hours. The mixture was filtered and the filtrate was
concentrated to dryness under reduced pressure. The residue 10 was partitioned between water and
dichlorometHasé ikt tRerarg dhi¢ At hvas s Optr i cn aas Radiiithsiratbiue BrhEMied over

MgSO4, filtesgekand rencantateddadnness wiserseduseriRresaua Ruifisatoarafitbencrude product
by flash chromatographgﬁ%exanes:EtOAc 8:2) ﬁ%ave 1.35 g (65%)

o (5-ermlo-PECT SO il DR G el i) TRy Sema L3129)

4245-Aminosddatame ft hlaranhesmaddnicngeid digtindester fbo2ahsatGtion. ofs ul of this LPS

2-(5-amino-2-chloyo-phenyl)-maloni id djethyl ester (1 .350, 4. in.dichloromethane (10m1)
and MeOH (@ﬁﬂlff%\%goged%%&%%g lj';}ﬁﬁ a?‘rgqrfg} r?ﬁé‘rﬁ%?%%’ﬁ%il e5 a%%%{%ﬁ@%@%‘ifure was
stirred at rt forcR@ faive-Fag poixtuorp ias pattitidndddodtwdensptuibRSOnared &I Fhel organic layer
was separated shed with water,.brin ! _ yness.
Purification Brflcﬂﬁé?ﬁ %ﬁ?’odr\r{%t]ocg%% ﬁy(’iﬁzggggp‘&i@%& ?;ﬁégla\\%gd §EL%éS g) r}%%%?g%t&ﬁggddi
2-(5-amino-4drpmod2rehial dxpleplly)eniblonizadit didinl e s mas @ YEloWwsolidh (SHelSA
55'Amin0'2'g§®8ﬁf}fmﬁﬂ Qﬁﬂe%'%ﬁ @Eifjaﬂi?ﬁﬁk' §_[§ E&%ﬁfuﬁ%‘ﬁ%‘@f 200 rpm for 10 min,

2-(5-amino-4-bromo-2-chloro-phenyl)-malonic aci diethyl ester (1.25 g, 25 3.43 mmol) in dioxane (20
ml) and wateYyZidpasaraed phiadsisarehiidhatt (it Q0P8 epcdea@PPo (0.28 g,
0.342 mmot),apddrirnetaviBeroxingAAr 4kl 342,0amebe Thermixiuse) was stked atdikQg for 18
hours, then cooled to room temperature and filtered. The filtrate was concentrated to dryness under
reduced pre%@@bﬁﬁficaﬂon of the crude product by flash chromatography (hcxanes:EtOAc 8:2) gave
0.270 g4@1%) of 2-(5- 30 amino-2-chloro-4-methydppriFyl)-malonic acid diethyl ester as a yellow oil.
Step 6(5-Amino-2-chIoro-4-methXII{Q,Q%nX‘lg)éa&)erti&_alci% eTt1 )ﬂuest(;.r To. gnsolution of
2-(5-amino-2-ch|oro-4-methyl-phenybrma%#ic‘acmﬁetﬁyqvg%‘(%gé}&g' ter (0. , 2.17 mmol) in DMSO (3 ml)
and water (OEYSrmmiasaddedyicidwed bytitdiadyiohionideioyvoeert/ExE05PET/EP2009/067054 -
74 - (0-1380,3.20. fomoly the Mk eyvaminGaiethin 1695 fo5 s v snBen sasleo room

temperature. Water was added and the mixture was extracted EtOAc. The combined extracts

were washed\ivitiwdier dhadmgpd vilisdrevdizsd g5 Gu( Siftered aintl cor centidiBrtb ersATess under

reducedrpressui@e Risifisationnafdha erude ipvesiust by dlashehyemaleghankyyd dhexanes:Et0Ac 8:2)
gave 0.250 %50%) of (5-atni o-2-chIof{o-4-me_thgl-phen 1)-acetic acid eth)ge%ﬂer as a white foam.

Step 72-(5- ﬁﬁ)ﬁﬁ’-‘iﬂﬂar‘é?ﬁgﬁé%ﬁ’b Bhit) BIRARSI T8 SRR gpeasure  response to

(5-amino-2-chiaroedsmetihybiphimnydj-dicetic adickethyhaster@26dgy:d.00smmatmeT etHqd&Iml) was

added lithium, boroh E‘% 059 g, 2 74 mmol) and the mixture 1.0 was heated at reflux for three
attﬁ% né{g %gﬁzé%?to 0 C and acidified to pH 1 with agueous 2N HC1. The mixture was

hours. The mixture was cool _ _ ) | .
taken to pH7VByiladeRtiber ot AeFEE 0 TR IRoEr e dE ik itk er 40 B RS FRPPEOZRS The

combineg extiacts warRwashegiwithawaterandshiine rrisd «0ver MagdR4nkiigreshans: ¢genkentrated to
dryness under reduced pressure. Purification of the crude product by flash chromatography
¢ 5 b % Ry 17

(hexanes:EtGRE Y HSRIEBROS §HE [Y804) BI5GB IS 85 PRESISDTTERS 1 Bthanol as a

white solid. invention. In addition, many modifications may be made to adapt a particular situation,



Step 82-(5-Amino-2-chloro-4-methyl-phenyl)-tert-butyl-dimethylsilyl-ethanol To a solution of
2-(5-amino-2-chloro-4-methyl-phenyl)-ethanol (0.203 g, 1.092 mmol) in DMF (3 ml) was added
tomperatr B HER. Water was addod and he mixtire 20 wat xraciod as Bohe. The
combined extracts were washed with water and brine, dried over MgSOA4, filtered and concentrated to
dryness. under reduced pressure. Purification of fhe Grude product by flash chromatography
(hexanes:EtAer8i2) gane 0o gp¢BOyFFafess, process step or steps, to the objective spirit and
(5-amino-2-ghigrosdimetihvdsphenydaterbui-gisattusiy :athanel ascuuiiiginalid sapRgparation 8
5-F2-(teP-Butyl-dimethyl-silanyloxy)-ethoxyj-3,4-difluoro-2-methyl-phcnylamine The synthetic
procedure ubBd MR BradRrAtEHis outlined in Scheme H. Step 1Carbonic acid 2
3-difluoro-4-methyl-phenyl ester methyl ester A solution of 2,3-difluoro-4-methyl phenol (3.3 g, 22.89
mmol) in THF (30 ml) was cooled 5 to 0 C in an ice bath, and 60% NaH (0.916g, 22.9mmol) was
added. When the gas evolution ceased, methyl chloroformate (1.76 ml, 22.9 mmol) was added. The
ice-bath was removed and the mixture was stirred at room temperature for three hours. Water was
added and the mixture was extracted with EtOAc. The combined extracts were washed with water and
brine, dried over MgSO4, filtered and concentrated to dryness under reduced pressure. Purification 10
of the crude product by flash chromatography (hexanes:EtOAc 9:1) gave 3.85 g (83%) of carbonic acid
2,3-difluoro-4-methyl-phenyl ester methyl ester as a clear oil. Step 2Carbonic acid
2.3-difluoro-4-methy1-5-nitro-nhenyl ester methyl ester To a suspension of carbonic acid
2,3-difluoro-4-methyl-phenyl ester methyl ester (3.85 g, 19.04 mmol) in sulfuric acid (2.23 ml)at0 C
was added nitric acid (2.23 m1). The mixture 15 was stirred at O C for one hour. Ice-water was added
and the mixture was extracted with dichloromethane. The combined extracts were washed with water
and brine, dried over Mg504, filtered and concentrated to dryness under reduced pressure. Purification
of the crude product by flash chromatography (hexanes:EtOAc 95:5) gave 2.3 g (49%) of carbonic acid
2,3-difluoro-4-methyl-5-nitro-phenyl ester methyl ester a clear oil. 20 Step 3
23-Difluoro-4-methy1-5-nitro-phenol A solution of carbonic acid 2,3-difluoro-4-methyl-5-nitro-phenyl
ester methyl ester (2.3 g, 9.3 mmol) in dichloromethane (30 ml) was cooled to O C. in an ice bath, and
1.0M boron tribromide in dichloromethane (9.3 ml, 9.3 mmol) was added The ice-bath was removed
and WO 2010/072605PCT/EP2009/067054 - 76 - the mixture was stirred at room temperature for 18
hours. Water was added and the mixture was extracted with EtOAc. The combined extracts were
washed with water and brine, dried over MgSO4, filtered and concentrated to dryness under reduced
pressure. Purification of the crude product by flash chromatography (hexanes:EtOAc 9:1) gave 1.02 g
(58%) of 2,3- 5 difluoro-4-methyl-5-nitro-phenol as a white solid. Step 4tert-Bu |- 2- 2
3-difluo-4-rnetl-efitmc -dimeth 1-silane To a solution of 2,3-difluoro-4-methyl-5-nitro-phenol (1.02 g,
5.39 mmol) in NMP (10 ml) was added cesium carbonate (2.28 g, 7.01 mmol), sodium iodide (0.807 g,
5.39 mmol) and 2- bromoethoxy tcrtbutyldimethylsilane (1.5 ml, 7.01 mmol). The mixture was heated
at 100C 10 for one hour, then cooled to room temperature. Water was added and the mixture was
extracted with EtOAc. The combined extracts were washed with water and brine, dried over MgSO4,
filtered and concentrated to dryness under reduced pressure. Purification of the crude product by flash
chromatography (hexanes :EtOAc 9:1) gave 1.16 g (62%) of
tettbuty142-(2,3-difluoro-4-methyl-5-nitro-phenoxy)-ethoxykdimethyl-silane as a tan solid. 15 Step
5542-(tert-Buty1l-dimeth_yl-silanyloxy)-ethoxy]-3,4-difluoro-2-methyl-phen_ylamine To a solution of
tert-buty142-(2,3-difluoro-4-methyl-5-nitro-phenoxy)-ethoxy]-dimethylsilane (1.16 g, 3.33 mmol) in
EtOH (1 0 ml) was added 10% Pd/C (0.116 g) and the mixture was hydrogenated under balloon
pressure for two hours. The mixture was filtered and the filtrate was concentrated to dryness under
reduced pressure. Purification of the crude product 20 by flash chromatography (ltexartes:EtOAc 7:3)
gave 0.638 g of 5-[2-(tert-butyl-dimethylsilanyloxy)-ethoxy]-3,4-difluoro-2-methyl-phenylamine as a tan
solid. Example 1 (S)-4(4-Fluoro-phenv1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
[4-chloro-5-(2- hydroxy-ethoxy)-2-methyl-phenylkamidc 25 The synthetic procedure used in this
preparation is outlined in Scheme |I.



WO 2010/072605PCT/EP2009/067054 - 77 - ON CICH30 SCHEME |
1(S)-4-(4-Fluoro-phenyl)-6-ox0-1.4,5 6-tetrahydro-pyridine-3-carboxvlic acid {5-
12-(tert-butyl-dimethyl-silanyloxy)-ethoxy1-4-chloro-2-methyl-phenyll -amide 5 Oxalylehloride (0.91 g
7.2 mmol) was added to a room temperature solution of (5)-444-
fluoro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3€¢arboxylic acid (1.124 g, 4.8 mmol) in
dichloromethane (10 ml) containing 2 drops of DMF. The reaction mixture was stirred for 30 minutes
and theMdelveriarasdrsmoved under reduced pressure to give crude
(S)-4-(4-fluoropheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid chloride, which was not 10
removeq‘f}rgg&%&@égf%m%qmethane (10 mL) was added, and the dichloromethane solution of the
acid chloride was added to a stirring solution of
542-(tert-butyl-dimethylsil&dyloxy)-ethoxy]-4-chloro-2-methyl-phenylamine (1.51 g, 4.7 minol) and
-Methyl amine (0.97 g) in dichloromethane (30 m1). The reaction was stirred at O C for 10 minutes,
then at ambieq%temper e for20 minutes. Solvent was removed under reduced pressure and the 15
residue was pl1 ified by flash chromatography (0 to 5% methanol in dichloromethane) to 1.776 g of
(S)-4-(4-fluorogphenyl1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {5-

[2-(tert-bq{y141im i oxy)-ethoxy]-4-chloro-2-methyl-phenyll-amide as a yellowish solid (69.5%
yield). Stmp 2(S)-4+(4-Fluaro- he-6-oxo-1 4,5,6-tetrahydro-pyridine-3-carbox,ylic acid [4- 20 chloro-5-
2-h drox -ethox -2%neth 1 heamide A solution tetrabutylammonium fluoride (1M in THF) was added
drop wise to a 0 'V solution of (8)-4-(4-fluoro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid {5-[2-(tertbutyl-dimethyl-silanyloxy)-ethoxy]-4-ehloro-2-methyl-phenyl 43- -amide (1.75 g, 3.38
mmol) iﬁrméﬁ%‘w@@%w&% 63h682054 -78 - THF (400 m1). The mixture was stiued at 0C
for 45 mjmaresand then stirred at room temperature for 18 hours. The mixture was partitioned

between water and EtOAc. The organic layer was washed with water and brine, dried over MgSO4,
filtered %d%oncentrated to dryness under reduced pressure. Purification of the crude product by flash
5 chromatogragpohflitosbbedaitd@in CH2C12) gave 1.15 g of
(S)-4-(4ﬂ§|uSQro-phenyl)-6-oxol,4,5,6-tetrahydro-pyridine-3-carboxylic acid
[4-chIoro-5l-(2-hydroxy-ethoxy)-2-methylphenyl]—amidea as a light yellowish solid. Recrystallize from
EtOAc-Hcxanes)iganadi363tmigwtdvhite crystals, MS (N4+H) = 419. Similarly prepared were:
10§§)-4-(4-Flu8;(;}1;gg§ W 1:8:9x9r14,5.6; tefrahydro-pyridine-3-carboxy c acid [3,4-
diffuoro-5-(2-hytiroxy-thoxy)-2-methyl-phehyl]-amide, MS (M+H) = 421;
(S)-4-(4-Fluord-phatidpBsbxe-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-

chloro-5-(2-hy(ﬂgn?§3@§_t M@-@-methyl-phenylI-amide, MS (M+H) = 403;
(S)-4-(4-Eluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4- 1.5
chloro-58hy#iroxymethy1-2-methyl-phenyl)-amide, MS (M+H) = 389;
(S)-4-(4-Fluorasphepml)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-earboxylic acid (2- bro

to-4-ch|oro-5-ha(droxy-phenyt)-amide, MS (M+H) = 440; and
15 ]-6&11()/'1;

alkylcarbonylalkyl; or
alkoxycarbonylalkyl; and
R is:

hydrogen;

20 Ciealkyl;
hydroxy-Cisalkyl; or
Cisalkoxy-Cgalkyl; or
hydroxy C|.salkoxy- Cygalkyl.

25 2. The compound of claim 1, wherein R and R® are hydrogen.

3. The compound of claim 2, wherein R is optionally substituted phenyl.



(S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxy c acid (2-
bromo-4,5-dimethoxy-phenyl)-amide, MS (M+H) = 450. 20 Additional compounds made by the above
procedure are shown in Table 1. Example 2 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-@smore of the Compounds of Formula I. Composition
for Oral Ad nistration Ingredient '1/0 wt./wt. Active ingredient 20.0% Lactose 79.5% Magnesium
stearated0 B cThpomytedidnts Arevhuisad Rind phepehsddtintetapsutes, corainifiguabioss $06G mg each;

one capsuls WAl apRrpximale a(aial daily, 895308, WQ AOL0I01 200G TIEF 2098067034 - 79 -
iént 20.0% A

Composition for Oral Administration Ingredient % wt./wt. Active ingre agnesium stearate

0.5% Crosstsinaibse sodhany:X0%slksletdsmyls Goebvpulfolylitylpitirie) fids pitreingfeiénts are

combineghangharanialer uaing A spiveRiisUeBaR.e0AR®, The formuatianis.dien, dried and formed

into tablets (containing about 20 mg of active

5  salkylcarbonyl; aminocarbonyl; C,salkoxycarbonyl; Cygalkoxycarbonyl-Cygalkoxy; Ci.
salkylcarbonyl-Csalkoxy; hydroxycarbonyl; hydroxycarbonyl-C).salkoxy; C;.
salkkylaminocarbonyl-Cygalkoxy; C,ealkoxy-Cy.ealkoxy; hydroxy-Cjsalkoxy; C;galkoxy-
hydroxyCi_salkoxy; Ci.salkylamino-Cy ealkoxy; Calkylsulfony-Csalkoxy; sulfonamido;
hydroxy-Ci.salkyl; Csscycloalkyl-Csalkoxy; aminoe; amino-Cyealkyl; Cysalkenyl; Cgalkynyl;
10 morpholinyl; morpholinyl-C,_ealkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C;_salkoxy;

hydroxy Cj.salkoxy-C,salkyl; C;salkoxyamino-Cysalkyl; hydroxy-C | salkylamino-Cygalkyl;
di(hydroxy-Ci_galkyl)amino-C.ealkyl; Cealkoxycarbonylamino-Cy galkyl; Co.
salkylcarbonylamino-C, salkyl; Cysalkylaminocarbonyl; CysalkoxycarbonylC galkyl; Ci.
salkylaminocarbonyl-C, galkyl; Cialkylamino-Ci galkyl; hydroxycarbonyl-Ci ¢alkyl; or nitro; or

15 two adjacent substifuents may form a Cs4alkylene, Cy.salkylenedioxy or halo-Cy.jalkylenedioxy.

S. The compound of claim 3, wherein R' is pheny! substituted one, two, three or four times with
a substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; trifluoromethoxy;

20 methanesulfonyl, methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl;
aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;
hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy, methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl,
cyelopropybmethoxy; amino; or nitro; morpholinyl; N,N-dimethylaminocarbonylmethoxy; boc-

25  piperazinyl; N-(2-methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl;
aminomethyl; boc-aminomethyl;methylcarbonylaminomethyl; NN-di-(2-hydroxyethyl)-
aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyi;
1sopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form

30 methylenedioxy, ethylenedioxy or difluoromethyienedioxy.



5 compound) with an appropriate tablet machine. Com osition fo Oral Administration Ingredient
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 Sorb o (70% solution) 12.85 g Veegum K (Vanderbilt
Co.) 1.0 g Flavoring 0.035 ml Colorings 0.5 mg Distilled water g.s. to 100 ml The ingredients are
xed to form a suspension for oral administration. 1§f2arenteral Formulation Ingredient % wt./wt. Active
ingredient 0.25 g Sodium Chloride
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6. The compound of claim 3, wherein R is phenyl substituted one, two, three or four times with
a substituent or substituents each independently selected from: halo; C;.salkyl; Cy ¢alkoxy; halo-
Csalkyl; halo-Cysalkoxy; Ciealkylsuifonyl ; nitrile; Cy galkoxy-Ci alkoxy: hydroxy-C,.
salkoxy; Cigalkylsulfonyl-C salkoxy; hydroxy-C, calkyl; hydroxy-Cy.¢ alkylamino ; C,.
satkylenedioxy; or Cs.gcycloalkyl-Cy.salkoxy.

7. The compound of claim 3, wherein R is phenyl substituted one, two, three or four times with
a substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl; nitrile;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy;

methylenedioxy; or ethylenedioxy.

8. The compound of claim 3, 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; methoxyethoxy;

hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

9. The compound of claim 3, wherein R” is optionally substituted phenyl.

10. The compound of claim 3, wherein R? is phenyl optionally substituted one, two or three
times with a substituent or substituents each independently selected from: fluore; chioro; bromo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;

hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropyimethoxy.

11. The compound of claim 3, wherein R? is phenyl substituted once or twice with a substituent

or substituents each independently selected from: fluoro; chloro; methyl; methoxy; or nitrile.

12. The compound of claim 3, wherein R* is phenyl substituted once or twice with fluoro.



cis to make isotonic Water for injection 100 ml The active ingredient is dissolved in a portion of the
water for injection. A sufficient (mainly of sodium chloride 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 15 membrane filter and packaged under sterile conditions. Suppository
Formulation Ingredient % wt./wt. Active ingredient8Z.0% Polyethylene glycol 1000 74.5% Polyethylene
glycol 4000 24.5% WO 20101072605PCT/EP2009/067054 - 80 - The ingredients are melted together
and mixéd éreaspeand bathrmand Poured into molds containing 2.5 g total weight. Topical Fonnulation
Ingredients Grams Active compound 0.2-2 Span 60 2 Tvyleen 60 / Mineral oil 5 Petrolatum 10 Methyl

paraben 0.15 i .
. N O
R
H
R N
R‘? RH?
Rl 1 A);?
"R‘Q

or a pharmaceutically acceptable salt thereof,
wherein:
5 pisfrom0Oto3;
R® R7, R®, R’ and R'® each independently is: hydrogen; halo; Cysalkyl; C;_salkoxy; halo-C;.
salkyl; halo-Cisalkoxy; Crealkylsulfonyl; Cyealkylsulfanyl; Cqgalkylsulfinyl; phenylsulfonyl
wherein the phenyl portion is optionally substituted with C1-6alkyl; nitrile; hydroxy;
alkylcarbonyl; aminocarbonyl; alkoxycarbonyl; alkoxycarbonylalkoxy; hydroxycarbonyl;
10 hydroxycarbonylalkoxy; alkylaminocarbonylaikoxy; alkoxyalkoxy; hydroxyaikoxy;
alkylaminoalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; Csscycloalkyl-C salkoxy; amino;
aminoalkyl; or nitro; or two adjacent substituents may form a Cyalkylenedioxy or halo-C;.
salkylenedioxy; and
each R independently is: halo; Cysalkyl; Ci.salkoxy, halo-Cygalkyl; halo-Cy_galkoxy; Ci.
15 alkylsulfonyl; or nitrile.

14. The compound of claim 13, wherein at least two of Ré, R’, R® R® and R'? are not hydrogen.

15. The compound of claim 13, wherein R®, R, R®, R and R'® each independently is: hydrogen;

20 fluoro; chloro; bromo; jodo; methyl; ethyl; methoxy; ethoxy; triflucromethyl; difluoromethoxy;
trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile;
acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;
hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl;

25  cyclopropylmethoxy; amino; or nitro; morpholinyl; N,N-dimethylaminocarbonylmethoxy; boc-
piperazinyl; N-(2-methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl;
aminomethyl; boc-aminomethyl:methylcarbonylaminomethyl; N,N-di~(2-hydroxyethyl)-
aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;



Propyl paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water g.s. 100 5 AEI of the ingredients,
except water, are combined and heated to about 60C with stirring. A sufficient quantity of water at
about 60C is then added with vigorous stirring to emulsify the ingredients, and water then added g.s.
about 100g. Nasal Spray Formulations 10 Several aqueous suspensions containing from about
0.025-0.5 percent active compound are prepared &s-nasal spray formulations. The formulations
optionally contain inactive ingredients such as, for example, microcrystalline cellulose, sodium

carboxyprizsthgiiceidviio Sertduskeraser g thethike Ny dhsetttordensicier araan penaddéditorapljlist pH. The
nasal spigy-fpumulations ey e aliversdvia.anasel. shray usialad RruRvRically dgliyering about
50- 15 10 }m?g?)li@r{go formulation I%E%ﬁgztuatlon. A )’/pical%os%g schedule is 2-4%¥éprays every 4- 12
hours. ES@HfEsiqRikbilaredexc g Erpomeintopadissy-Compound and Reagent Preparation 20
Stock solutions of compounds were prepared from powders as a 10 mM DMSO stock solution. These
solutions were stored at RT durin%tkhe two week pegiod, of these experiments to prevent freeze-thaw of
the DM$D Thsgeammadbui deyabixeisea Boddd Fo-tRe foprastendepspdintiariat by domentration of
10 MM, rand! theaidiiuted sruatly taithe, fimakeancentratinos thet warg destedi; Narabservable precipitate
was formed at any time during this 25 process, The aqueous solutions of compounds as well as ATP
(Siama A8 K BT g HaB8) T iR SO TSI e et A R Kb e ol

culture: 1321N1-hP2X7 and HEIC293-rP2X7 WO 20101072605PC17E:P2009/1167054 -81 -1321N1

cxroseint T AN A BE507 G IR BoaR bt SHAIEET A FORCR Cultre

F IaIﬁl ity. ﬂllB)Zd;:\t]llbﬂé 2%750@23?(()1;[@119?1/1&1131]) lgfaém‘,;qfsdkoﬂzfm edeEl?gﬁthd;(cumﬁﬁMEM){m gh .
g ucose s te . W1 0 and, U ] 10. -IE ce W .re‘grown 1]
e B BRENIReA e R RS S, A i R R R R oA & 0o

pg/ml 0418o@etislmeteosplit such that they never became >70% confluent. Intracellular Calcium Flux

(FUT%) On the day prior to the experiment, 1321N1-hP2X7 or HEK293-rP2X7 cells were released 10 |
into suspension with calcium-free PBS + Versene and washed by centrifugation with calcium-free PBS

to remoV® thee vermamsdos e lé redargie RdeR ilkgrBwandie diecashdedenrnssingi vis 15 srpgsicelk/mL
angsseegled Intaiblackwalleth Aligaraorom.86 wellnlales (a0 N8R cals/ wall aRRtarimaigly; 8 hr prior

to intracellular calcium flux experiments. On the day of the experiment, plates were washed with
FLIPR Bostepresibaens-yrertsethagndeiinmsetiiririvd e asitducsaic serenshingiess) supplemented
with 10 mM Hepes, 2.5 mM probenccid and 2 mM calcium chloride) using a BIO-TEK 96 channel plate
washer and_jncubated with, 2 iriM fluo-3 dye at 37 r one hr. The dye was then removed by plate
washing?%rr?[]l’ﬁw%ow?é’%? AHEWEY %hgﬁﬁﬂlfgyrt' %trgf@erhw]é’tg%m temperature with antagonist or
vehicle (FL1PR buffer). Agonist (100 ttM BzATP final concentration for 20 hP2X7; 5 |AM BzATP final
cogn&entiatiﬁzﬂFor rP2X7 Wﬁas1 addgéj ogline ith t}@ L1PR a?q fluore,E cence measurements made at 1
set intefvals for boF sec Tollowe y§v‘seer81| ra 6?%‘%&%&’ AHiR %3 min total). A final addition of 5
}AM ionomyein was made and the maximal BzATP-evoked fluorescence normalized to the maximal
ionomycin-evoked fluorescence. Example 4.,25HuUuman Whole, Blood IL-113 Release Assay
Compo B R o R R st e A SRS (Siama p26s0)
were prdgtregrasiiarsed either fresh or after storage at -20C. Appropriate (200x) serial dilutions of the
compounds were made in DMSO, then freshly diluted Ito 20 (10x) with Dulbecco's phosphate buffered

25  22. The compound of claim 13, wherein R” is: methoxy; hydrogen; 2-hydroxy-ethoxy; 2-
methoxy-ethoxy,; 1-hydroxy-ethyl; or cyclopropylmethyl.

23. The compound of claim 13, wherein p is 0, 1 or 2.
30 24. The compound of claim 23, wherein R'' is halo.

25. The compound of claim 23, wherein R* is fluoro.



30 saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood always
equaled 0.5%. WO 2010/072605PCT/EP2009/067054 - 82 - 30 mM ATP (Sigma A7699) was
prepared immediately before use in 50 rnM HEPES (Gibco 15630) and the pH adjusted to 7.2 with 1M
sodium hydroxide. Blood Donors Human blood donors were medication free and restricted from
utilizing alcohol or caffeine 5 for at least the 24 hr ggeceding collection. The blood was collected into
sodium heparin vacutainer tubes and used the same day. Assay Method The OptEIA Human IL-113
ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMI3 Substrate Reagent Set used in the assay
were commercially obtained from BD Pharmingen. 10 Blood was diluted 1:1 with Dulbecco's PBS, LI'S
(EscherighiayCali MA7:88: Slama+ 129l added fo.a/nal copssaaqp of 25 ng/ml and incubated for
2 hr at 37C. 48 pL of this LPS primed blood was added to 6 ML of the 10x compound in 5%
DMSO/PBS in the appropriate well of a 96-well polypropylengiplate. The blood and compound were
mixed and allowed to incubate for 30 nﬁﬁn at 37¢. 6 pl of 30 inIM ATP was added to the LPS-primed
blood + 15 compouid, mixed thorogghly incubated for a further 30 min at 37C. 96 hi of EL ISA
assay buffer was afded to,gach wejl and the plate centrifuged at 4C 1,200 rpm for 10 min.

protocol (Scru
5 In vivo Assa
immunizatjos
alum on days 0 and 14. Mice are then ch

roup) are immunized i.p. with ovalbumin (OVA; 10 Mg) in
with aerosolized OVA (5%) on day 21 and 22.
Animals receive 2% ¥ehicle (p.o.) okg compound of the invention (100 mg/kg p.o.) all starting on day
20. Lung function is'evaluated on day™23 using the Buxco system to measure PenH in response to an
aerosol methacholine challenge. Mice are then euthanized and plasma samples collected at the end of
the studyhWhilerthe hresent Vertisnrbasbaeadascsibed with reference to the specific embodiments
30 tgpereof, it should be understood by those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the true spirit and scope of the invention. In
addition? mamhanodificsitancompyshmade tiagdapt a particular situation, - 83 - material, composition
of matt%r pro&essé J%{Rceﬁs stgg oL %ec%siélg th(?1 objective spirit and scope of the present invention. All
%)I % wfﬁun

such modifidations are mtende ' fhe scope of the claims appended hereto. What is

claimed(is: dcompomdarfredbohfbrmula l:  or pharmaceutically acceptable salts thereof, 5wherein: RI
is: optionally substituted aryl; R2 is:
10 28, A compound selected from:
6—0X0—4—i}henyi~l,4,5,6mtetrahyd1"0~p}n‘idine—3—carboxy}ic acid (2-bromo-4,5-dimethoxy-phenyl)-
amide;
6-Oxo-4-phenyl-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-5-methoxy-4-methyl-
phenyl)-amide;
15 6-Oxo0-4-phenyl-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4-chloro-5-methoxy-
phenyl)-amide;
4-(4-Fluoro-phenyl}-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-35-methoxy-
4-methyl-phenyl)-amide;
4-(3-Fluoro-phenyl)-6-oxo0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-35-methoxy-
20 4-methyl-phenyh-amide;
4-{(4-Fluoro-phenyl)-6-ox0-1,4.5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4-chioro-3-
methoxy-phenyl)-amide;
4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxvlic acid {2-bromo-4,5-
dimethoxy-phenyl}-amide;
25  4-(3-Fluoro-phenyl}-6-oxo-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid (3,4-dimethoxy-
phenyl)-amide: '



optionally substituted aryl; 10optionally substituted heteroaryl; C3.6cycloalkyl; or R2 is C1,6alkyl; R3 is:
hydrogen; 15C _6alkyl; alkylcarbonylalkyl; or alkoxycarbonylalkyl; and Ra hydrogen; 20Ci_6alkyl ;
hydroxy-C1_6alkyl; or Cl.6alkoxy-C1_6alkyl; or hydroxy C1,6alkoxy- C1_6alkyl. 25 2. The compound
of claim 1, wherein R3 and Ra are hydrogen. - 85 - 4. The compound of claim 3, wherein Rl is phenyl
substituted one, two, three or four times with a substituent or substituents each independently selected
from: halo; Cislkyl; Cislkoxy; haloCi_6alkyl; halo-Cislkoxy; Cislkylsulfonyl; Ci_6alkylsulfanyl,
phenyIst’hﬁéﬁilllmarémsthéﬁl@ﬁ&ﬂpﬁ%@ﬂ&b}@bﬂ%ﬂ%ﬂbﬂ@t@d’mmﬂ(%hﬂkyiom{ch@rhyﬁroxy Cl_
S6alkylcgl N @HPI‘?C«%Q%W' C1 6alkoxycarbonyl; C1,6alkoxycarbonyl-C1_6alkoxy; C1,
6alkylcarbonyl-C16alkoxy: hydroxycarbonyl; hydroxycarbonyl-C1.6alkoxy; C1,
6a|kYIaﬂ‘foﬁ%@righf?@‘&lléa%%@xwéﬁfeaﬂkéwd@ﬂ?ﬁéﬂé@mﬁ;h@r@@wi@ﬂﬂdﬂy@hbmﬁ-methOXY*
Ci_6alkexyhygraxyfe1_6alkoxy; Ci_oalkylamino-Ci_6alkoxy; Cislkylsulfony-Ci_6alkoxy; sulfonamido;

hydroxy-C1,6alkyl; C3_6cycloalkyl-C1 6alkoxy; amino; amino-Cl16alkyl; C1,6alkenyl; C16alkynyl;
10n§orpﬁdﬁﬁ@ﬁ“%ﬂﬁ’?8ﬁﬁﬁ@§‘6éﬂ&f:ﬁ§ )ﬁgﬁ’rﬂwﬁﬁ%}iﬁn&ﬁ%@@ﬂ&iﬁﬁéééﬁ@ﬁ&ﬂw -Batkeky: hydroxy

C 1.6alkpeyn@i-sealieyl; Ci_6alkoxyamino-C i_6alkyl; hydroxy-C1_6alkylamino-Ci_6alkyl;
d|(hydr 6a|kyl)rém|no -C1 6a|ky| Ci_6alkoxycarbonylamino-Cislkyl; C1
6alkylca ﬂﬁé&‘?ﬁ@ 1Ylghfkyl® t@&mgiﬁ%m%ﬁwb%wwk&%%ﬁyﬁdwwh1

6a|ky|arphmc§>at:bmik§d :C1_6alkyl; Ci_6alkylamino-Ci 6a|ky| hydroxycarbonyl-Ci_6alkyl; or nitro; or
15two a |tu for C34a Iene lkyI or halo-C1 2alkylenedioxy.
5. The c%ﬁrl]poun ?534 Féli r% DHERT SutE Hﬁ% gév% % &3 iR Es with a

sub@tltughnrgfd)smbsiments each mdependently selected from: fluoro; chloro; bromo; iodo; methyl;

ethyl: mgt{}pﬁgu?gr}?e%gé oror@%tfgyé iﬁjmeth‘%{‘ﬁ(ﬁ il ﬁ%’xr\né Eha%ﬁ/ £0meth nf %gg%bonyl

methane esu |nyf foluenes rile ace minoc rbony HOXY,
methox;a@arbonylmethoxy carboxy hydroxycarbonylmethoxy; methylaminocarbonylmethoxy;

e ey ORI, eSS Ig M ARty IRRIpIpYIDRGREreY merny:

hydroxyethyl; cyclopropy methoxy, amino; of nltr morpho nyI dime ylamlnocarbonylmethoxy,
boc- 25 pisesayinyenxbiamidthoxyethyl)-N- methylamlnomethyl N,N-dimethylaminomethyl;

aminomet ML(?Q@OQFB'BHEH?TW'%QS“PM‘%Q@QM@H}WBQP%M'3“&4}‘139!1&%@%958@/@%{& gminomethyl;
moipholinylmethyl; 2- @Moxy 1-hydroxymethyl-ethyl; methylaminocarbonyl; plperldlny oXY;

tert- but&%ﬁ%éﬁ?lﬁ% |SHEN-dimethylaminocarbonylmethyl; n-propyl; isopropyl;
hydroxygarbpryimetid; vy PIopexys ah fue-fdiaseaksubstiiyents.may-fppm3dmethylenedioxy,

ethylene?é?etﬁoggry(_jgﬂggo[g%gglened|oxy
4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-5-methoxy-

20 phenyl-amide;
4-(3-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-5-methoxy-
phenyl)-amide;
4-(3-Flouro-phenyl)-6-o0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-methoxy-2-methyl-
phenyl)-amide;

25 4-(3-Flouro-phenyl)-6-0x0-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-acetylamino-2-
chloro-phenyl)-amide;
4-(3-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,4-dichloro-5-
methoxy-phenyl)-amide;
5-Bromo-4-{[4-(3-flucro-phenyl}-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carbonyl]amino} -2-

30  methoxy-benzoic acid methyl ester;
4-(3-Flouro-phenyl)-6-0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
methyl-phenyl)-amide: |
4-(3-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3 -carboxylic acid (2-chloro-3-hydroxy-
phenyl}-amide;



- -86- 6. The compound of claim-3, wherein Rl is phenyl substituted one, two, three or four times with a
substituent or substituents each independently selected from: halo; Ch6alkyl; Ci_6alkoxy; :
haloC1_6alkyl; halo-Ch6alkoxy; Ci_6alkylsulfonyl ; nitrile; Ch6alkoxy-Cl6alkoxy; hydroxy-C1- 6alkoxy;
Ci_6alkylsulfonyl-C1_6alkoxy; hydroxy-C1_6alkyl; hydroxy-C1 6 alkylamino ; Cl_ 5zulkylenedioxy; or
C3_6cycloalkyl-C1.6alkoxy. 7. The compound of efaim 3, wherein RI is phenyl substituted one, two,
three or four times with a substiment or substituents each independently selected from: fluoro; chloro;
bromo; fetioFmethyihathivtormethbAyg . ethtsapythifiuonadiretlytadiffesliomethhephlmetiahesolfbny|; nitrile;
10meth%{%{ﬁ§)ﬁ‘%¥@%ﬁ§}’e‘?thoxy? hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy; or
ethylenedioXy.” 8. The compound of claim 3, wherein RI is phenyl optionally substituted one, two or

three tirfelS Withzp-glpaytlérieer sthstitganty Eachvintiepenersheyydeleeid P fedtardidoro; chloro; bromo;

15methyl il MRtk pnea YRRk ddfluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethgl; or cyc]oprogylmethoxy. 9. The compound of claim 3,

whérein'R3 K SpadHsmy sintrateb bt sdrec yrikos i ergr2scimerdirRiueghenyl
optionalphsupstituies one, two or three times with a substituent or substituents each independently
selected from:; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;

nitrile; nEthGky oKy PRFBYORGEH ey Ry R SR B oxs IR B SRbTdBMRethoxy. 2511. The
compoumndtb-cladnm3thwhgeieiy1R2nisdehenyl substituted once or twice with a substituent or substituents
each in tly selected from: fluoro; chloro; methyl;. methoxy; or nitrile, 12. The compound of
claim 3?%%33%‘[}&%’%?&%%% Tgs"%g’[ilttf@{’goaﬁbtﬁ%% Hﬁ%Pé@g%Rﬁ'ﬁﬁ&F N g?ﬂcé%éb GRS StYormula 1I: or a
phzrmadeutit@lty-apbeepiabte®alt thereof, wherein: 5p is from 0 to 3; R6, R7, R8, R9 and RI each
indepenglently is: hydrogen; halp: .C1.6alkyl; Ch6alkoxy: halo6alkyl: halo-Ch6alkgxy: C1.6alkylsulfonyl;
G kT o PR T e BOoR 16 SOGGRARY substitod
with C14batkyhatiteite:tivdsbigmadikylcarbonyl; aminocarbonyl; alkoxycarbonyl; alkoxycarbonylalkoxy;
hydroxygarhenyls.L oxygarbonylal - alkylaminocar ?f( XY; X ;.nydroxyalkoxy;
alkylamin%alkoxy; |k%%@élf%?réy%lko%%%%%@ﬁ@%%%egﬁﬁ%& 1%:%@%%&%%@3 gminoalkyl; or
nitro; orWe ddpaeertsabdbtuents may form a C1..2alkylenedioxy or halo-C1_ zalkylenedioxy; and

eagh Ri(%jﬂfi@,@%%%lﬂ}l{éﬁmﬁdﬁx{%%%%&&}ia koxyriBRlo-CLalkvlichalo-G30alkoxy; CL.

“15salkylsulfonyl; or nitrile. 14. The compound of claim 13, wherein af least two of R6, R7, R8, R9 and
RI are nBeRyEaganctsl-nikaxddspiishd of claim 13, wherein R6, R7, R8, R9 and RI each

independently s ibyeroaeny@fyero; chlerereme. jodeirnetbyhethul Rethextoriaxs
trifluoromethyl; difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl;
toluene %ﬂ?ﬁ“ﬁﬁf’é‘,y&é%ﬁ%minocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;

hydroxysarphylnetioxy-metbylarimocahoaybpethoxy; Inatbexyethoxy [ hyssoxyethexs-s-

methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; 25cyclopropyhnethoxy;

amiho; 5’?#‘{ 5?]???% SHRIAN, N-dimethylaminocarbonylmethoxy: boc-
4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,5-dimethyl-phenyl)-

amide;
4-(4-Flouro-phenyl)-6-0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,3~dimethyl-phenyl)-
amide;

25  4-(4-Flouro-phenyl}-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {2-bromo-5-methyl-
phenyl}-amide;

(R)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-
dimethoxv-phenyl)-amide;
(8)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-

30  dimethoxy-phenyl)-anude;
(R)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
methyl-phenyl)-amide; _
(S)-4-(4-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carbox ylic acid (4,5-dimethoxy-2-
methyl-phenyl}-amide;



piperazinyl; N-(2-methoxyethyl)-N-methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl;
boc-aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)- aminomethyl;
morpholinylmethyl; 2-hydroxy- 1 -hydroxymethyl-ethyl; methylaminocarbonyl; - 88 - piperidinyloxy;
tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl; isopropyl; '
hydroxycarbonylmethyl; hydroxypropoxy; or two a#facent substituents may foun methylenedioxy, -
ethylenedioxy or difluoromethylenedioxy. 516. The compound of claim 13, wherein R6, R7, R8, R9 and
R16 eacR irfdepElrentdsynidragibnt-fraten-CHeatkidtrdhy8sdkoxyslinald-Ghiotkylihadal G- 6alkoxy;

Ch6a|k;g§6g{QQM§“@jggé%(ggig%g%?_%iggproxyalkoxy; e}lkylsulfonyla!koxy; hydroxyalkyl; or
C3.6¢cycloalkyl-C1_6alkoxy. 17. The compound of claim 13, wherein R6, R7, R8, R9 and R1 each

indeperiderfiltisiowarnbery it bifogirol Shivio ! Brorhdeiatisdradtydieaybahethdiryacedidxy;
trifluoromgthyls difisaremethoen methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy. 18. The compound of claim 13, wherein R6, R7,
R85R9 Qﬁ’d“R(f’é‘ﬁéH%H%%@’ﬁh@ﬁﬂW%f.%gr@&éh}"i@f@é?é%nérﬁo%ﬁbﬁfﬁ’%?%b@ﬁyﬂ%hﬁijﬁ'i%nethoxy;
ethoxy; ssfigremathylsdifivoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or ?yclopropylmethOX)(:;ﬁa 19. The compound of claim 13, wherein R7 and R1 are

hydroge) 2030, 48 ROMRBdURDRET chait? 1S NRERIVRERe AyEgER hatl! bF Mty 21. The
compousdefickaimy2Pamiderein R8 is: hydrogen; methoxy; halo; methyl; or difluoromethoxy. 25 22.
The compo claim 13, wherein R9.is: methoxy; hydrogen; 2-hydroxy-e y; 2- methoxy-ethoxy;
i |32 U S i s SR A R e A R e
The compduniebbémtbhani2®;;wherein 1211 is halo. 25. The compound of claim 23, wherein R11 is
fluoro. -89,-.26.,The compound of claim, 13, wherein said campound,is of.f la 11l |1l wherein R6,
T g D S S s e

R8, R9 lareasre in claim’ utical co gomprising: (a) a
pharmavethidaiicazbepradie carrier; and (b) a compound of claim I. 10 28. A compound selected from:

6-0X0-4-phencl . AN IS ALK £ 8 QRIRRSA BAGe-pheny)- amice

6-0x0-4-p ényl-l, 5,6-tetrahydro-pyridine-3-carboxylic aci

(2-bromd:BerEtibpdseifsipheny1)-amide;

156;0xQr43nheRyb-bittm BB HalY I 8- pYERC 35 ig_ag! - :5-methoxy-
phenyl)-gmide; 4-%4%%0-phené’yl’)-’6-oxoé-1?2?%%%%%?%%@%&%%@5%%%c§acid

(2-bromELBURTRIE Ry Y 129KERy 1)-amide;  4-(3-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyr d
ne-3-carboxyigasidarbrosmacd-methoafdmetivleheBy8xde: acid (5isopropyl-2-methyl-
phenyl)-amide;
4-(3-Flouro-phenyl)-6-0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2~chloro-5-
20 diethylsulfamoyl-phenyl}-amide;
| 4-(3-Flouro-phenyl)-6-oxo-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (5,6,7,8-tetrahydro-
naphthalen-1-yl)-amide;
4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4fluore-5-methoxy-2-
methyl-phenyl)-amide;
25 (R)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrabydro-pyridine-3-carboxylic acid (2,5-dimethyl-
phenyl)-amide;
(S)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,5-dimethyl-
phenyl)-amide; '
(R)-4w(4~F10ur0»phenyi)~6~oxo—1,4,5,6-tetrahydro—pyridine—3—car‘ooxylic acid (2,3-dimethyl-
30  phenyl)-amide;
(8)-4-(4-Flouro-phenyl)-6-ox0-1,4,5 6-tetrahydro-pyridine-3-carboxylic acid (2,3-dimethyl-
phenyl}-amide;
(R)-4-(4-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-3,5-
dimethyl-phenyl)-amide;



4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4-chloro-5-
methoxy-pheny1)-amide; 4-(4-Fluoro-phenyl)-6-oxo-1,4, 5 6-tetrahydro-pyridine-3-carboxylic acid
(2-bromo-4,5- dimethoxy-phenyl)-amide;

254-(3-Fluoro-pheny1)-6-oxo-1,4,5,6-tetrahydro- pyrldlne -3-carboxyl ¢ acid (3,4-dimethoxy-
phenyl)-amide; - 90 - 4-(3-Fluoro-phenyl)-6-oxo-33-5,6-tetrahydro-pyridine-3-carboxylic acid
(2-bromo-4-chloro-5- methoxy-phenyl)-amide; 4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-p
dine-3-d&bbx§Hc ewier pheobilooSariethbryphenydpamidee-3-carboxylic acid (2-bromo-3,5-

' 54-(4-Flgar %mé%é,—% g. 4,5,6-tetrahydro-pyridine-3-carboxylic acid (3 -methoxy-4-methyl-
_phenyl) amlde -6-0x0-4-phenyl-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(2- bromﬂrfd@amﬂi@%g@r@ﬁv@ bfnﬁ@tism@ﬁ@wﬁm%@fhcaﬂl@e@%Efblﬁélpynérh% 3-carboxylic

acid (2-RERRQ A aEIPEINROhL yl-amide;
4-(4-Flouro- %hfn ) Jg))exo 1 4}%%9?(§%hydro pyridine-3-carboxylic acid éS ,5-dimethyl-phenyeamide;

4-(£-Flotids Héﬁw}?%ea&% -4-0x8- b terat Rt iriBnEIs s ROT s e ¢ A aieRToPdLS-

methoxyyﬁﬂgjay.le}wgi@rééﬁy{ M3 FrlemEg=phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3
-carbonylk mijno -4- m&tﬁll benzoic acid methyl ester;

4-(3-Flotita-PHEROTPASEYE-4- %8 bttt e dammiisc hitohor disati¢s dorasipesg-phenyl)-

dimethoagy:plreny1)- amlde 4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(2-bromp-5-methoxy- m
4-(3- Flogré’ IiE}lenyl “B- @Qf%fgg% it ?eatﬁ%l?gdﬁyr?am@%ﬁéa%(?@ly@%ﬁ%d (4-fluoro-5-methoxy-2-
(24romaShyigthoxyiphaenyd,)-amide; 4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic
~acid (5 2 met en

254-(3- Igpgurooxh ip@ XJIB%HH%% a)t/l %0 clirll%e- “C&F 0%%35(}:%2(&} ace yélia%’%no
chloro- r(ﬁényﬂ!)lmﬁd@m)(ﬁh%ur@npﬁenyl) 6-0X0- 1 4,5,6-tetrahydro-pyridine-3-carboxyl ¢ acid
(2,4- d'CQ'%OF%di% }5@9&1’)0@%9}511) @g%d%’crﬁﬁ Kol 4[211116—3 -C rbox lic aci élaa 61 n%/la nide:

{[4-(3-fluoro-phenyl)-6-6x0-1,4,5,6- fetrahydro pyridine-3- car onyflamino eth oxy-benzoic acid
methyl ésféTF]@l(BlPI]@ﬁmﬂ)pﬁ@ﬁ%}ﬂé@ﬁdﬂifﬁi%@ot@tfﬁﬁy@ré pyhidingicacir bbxyt b dclesediBndirhethoxy-2-
ma_qul-@h@ﬁwf)amlge 4-(3-Flouro-phenyl)-6-oxo-1,4,5,6 etrahydro-pyridine-3-carboxylic acid
(2-chloro-5- hydroxyphenyl -amide; - 91 - 4-(3-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyr

dine-3-d&rboyriEEgia- P@W@r@%ﬁkﬁé S-theb DR eatriaboxylic acid (S-isopropyl-2-

4-(3-Flopanphenydyfagxael,4,5,6-tetrahydro-pyr d ne-3-carboxyl ¢ acid (5-chloro-2-

difluoromethoxy-phenyl)-amide; 4-(3-Flouro-pheny1)-6-0x0-1,4,5,6-tetrahydro-pyr d ne-3-carboxylic
acid (2- ?ﬁﬁoﬁé 2{ O&Fﬁg%}?)s?}ﬂéﬁﬁﬁo;}nﬁé 1ctr%hyd1¥)—})aw1dme 3 carboxylic ac%/d (3- 1ps¥pr0pyi—2- Y

methyl-phenyl)-amide;

20 4-(3-Fluoro-phenyl}-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4-chloro-5-ethoxy-2-
methyl-phenyl}-amide;

(R)-4-(3-Fluoro-phenyl)}-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-5-(2-
hydroxy-ethoxy)-2-methyl-phenylj-amide;
(8)-4-(3-Flouro-phenyl}-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-5-(2-

25  hydroxy-ethoxy)-2-methyl-phenyl]-amide;
(S)-4-(4-Flouro-phenyl}-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-5-
(Zhydroxy-ethoxy)-2-methyl-phenyl}-amide;
(R)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrabydro-pyridine-3-carboxylic acid {4-chloro-5-
(2hydroxy-ethoxy)-2-methyl-phenyl]-amide;

30 (R)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [2-bromo-4-chloro-
5-(Zhydroxy-ethoxy)-phenyl]-amide;
(S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [2-bromo-4-chloro-
5-(2hydroxy-ethoxy)-phenyl]-amide;
4-(3-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chioro-5-(2-



(R)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-5-
methoxy-4-methyl-phenyl)-amide; :
(S)-4-(3-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-
10dimethoxy-phenyl)-amide;
4-(4-Flouro-phenyl)-1-methy1-6-0x0-1,4,5,6-tetratalro-pyridine-3-carboxylic acid
(2-bromo4,5-dimethoxy-phenyl)-amide;
4-(4-Flobydrpretydpexaxe-malsybrismahydrodpyridine-3-carboxy ¢ acid (4,5-dimethoxy-2-

methy |- Re Ayl ARAE AG)-6- 63 LSO RRIHRE Qe s> SR Y HLRrRYINS: Ry e acid

(2-bromo-5- methoxy-4-methyl-phenyZ)-amide;
(R)-4-(3HduirdrprenfrrBroreny k Bngdtstrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-

dimethoxyApgiyd)samid e 44 FFd ez D50:0%Q-3 4. hydea:nyrHding.3- lic acid
(2-bro mlcg;-(4-fluoroé-r.)5p- 20%?e}[ﬁgxyypﬁg{%?%%qn?%é%-gi%%ﬁ%%%%%%ﬁ%ﬁgx%%%?&%g%é%gﬁ ro-pd

ne-§-caﬁﬂ&?if@%@iﬁ‘iﬁ%ﬁ%@tﬁ%@ﬂbﬁ?ﬂg;amide; 4-(4-Flouro-phenyl)-6-0xo0-1,4,5,6-tetrahydro-pyr d
ne-3-carspaylic-Breich 62 Bedimestyldohanyd yeamiceo 24 Ak Uresphany B pxer ;hddoRstetrahydro-p d
ne-3-carboxylic aci 32-bromo-5-,me_thyl- phenyl)-amide;
(R)-4-(4FIUrOBRERIDREISNART4% 6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4,5-
dimethogg)-pheryeramiden(®)#dd-Flalno-phanyd-6-matihé Séntalraiy dedayidings3sqarhoxylic acid
(2-brom8§1 r-OZ}BQOdingethos%-%petQ%I)- mi?rji; -
(R)-4-(4- guro-ESWern?/?)%-bio-i, etht "?‘w&%-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
metihy |- gheay3 Hamiceplf &)y oxlod b Phesyd-Glaxpstidie S-tefiahydiospididina:drearboxylic acid
(4,5-d ethoxy-2- methyl-phenyl)-amide; - 92 - (R)-4-(4-Flouro-phenyl)- 1
-methyl%é%%??s%%@ﬁ%@-g)r}ﬁ%?he-&carboxylic acid (2- bromo-4,5-dimethoxy-phenyl)-amide;
(S)-4-(4(Blotid-plianyPlicambthyix6-lo%d- & 4 Hb stdahydhopridihex3icarbiodAnoedgit (2-
bromo-4,5:6ix xy-phenyl)-amide;
5(R)-4-(3-Flouro-pHenyI)-6-oxo-1,4,5,6-tetrahydro-pyrid_in_e-3-carboxylic acid (5-methoxy-2-
methyl-phiy3 ) Eniger (S)h:-Bo=iolrd phéviyisioxoytidis: 6-wriamndioapidididdcearboxylic acid
(5-1gethexy:Zr.mgihyl-phenyl)-amide;
(R)-4-(3-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2 10
methyl-pRshyA-aE RS RILS-psut S et SRPriMine Tepanydls- poilné-Buearsbrsibdcid
(4,5-dimethaxs3rapeiiyliphRenykhamide; 4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine
-3-carboxylic acid (2-bromo-3,5- dimethyl-phenyl)-amide; o
154-(3-I’ﬁ)%/[]%%ﬁﬁd@h’%‘i&%h@%{fét@ggﬁ?&@ A BoeatsdiimeyHeiacts Ivdtwgrp-5-
trifluoroneshybpherykxamide:d(Bphioypphiaey1)-6-oxo-1,4,5,6-tetrahydro-pyridine 3-carboxylic acid
(5isopropyl1-2-methylphenyl)-amide; 4-(3-Floyro-phenyl)-6-gxo-1,4,5,6-tetrahydro-pyridine
B B e e SR B RIS,

phenyl)-amide; _

(S)-4-(3-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carbox ylic acid (3-chloro-2-

methyl-phenyi)-amide;

(S)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [5-((R)-1-hydroxy-

25  ethyl)-2-methyl-phenyl]-amide;
(5)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [5-((S)-1-hydroxy-
ethyl)-2-methyl-phenyl]-amide;
4-(4-Fluoro-phenyl)-1,5-dimethyl-6-0x0-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-amide; '

30 (S)-4-(3-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-chloro-2-
methyl-phenyl)-amide;

(S)-4-(4-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-acetyl-2-methyl-
phenyl)-amide;
(S)-4-(4-Flouro-phenyl)-6-o0xo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3-chloro-2-



4-(3-Flouro-phenyl)-6-oxo- | ,4,5,6-tetrahydro-p yri dine 3-carboxylic acid (5,6,7,8-tetrahydronaphthal
en-l-yl)-amide; 4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(4fluoro-5-methoxy-2- methyl-phenyl)-amide;
25(R)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,5-d methyl-
phenye-amide; (S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5%-tetrahydro-pyridine-3-carboxylic acid
(2,5-dimethylphenyfl-amide; (R)-4-(4-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (2,3udimétiangophedsd)-amide; (S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyr d

ne-3-ca enyf

(R)-4-(4- Igc))%?g %@%ﬁg g(@)«)eélmfl! %}%ig ant%/p(%%} dﬁ?xrf’&” 1%1%%3&%6%;? ychggl &2 brgrkﬁgr%%ethyl
dimethyRpHehyaniigide; - 93 - (S)-4-(4-Flouro-phenyl)-6-0xo0-1,4,5,6- tetrahydro pyridine-3-carboxylic
acid (2-somea3r%s imaivRaamel); @@'@?@trahydlmpyrldme% -carboxylic acid 2-methyl-

4-(4-Flouro- phenyl) -6-o0x0-1,4,5,6- tetrahydro pyridine-3-carboxylic acid [4-chloro-5- (2-
hydPoxyP&RFskaSmethyl-phenyl] -amide:

54-(3-Figyra-phenyhotaxeyh.4.5:6- el alydiepyiidins RerbosyyeAald iiehlergsns(2-

hydroxy- ethox%%éz methyl-phenyl]-amide; 4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyr d

ne-3- cahﬁ% &5 (2,3-dimethyl-pheny1)- amide; 4-(3-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyr d
ne-3- CMISM{I@EI@I&&%HE&WD 5-tnethaxy etematiylophe iitheatmigi@oxylic acid (3-hydroxymethyl-

4-(4- FIo ro xo 1 4 5,6-tetrahydro-pyridine-3-carboxylic acid [2-bromo-4-chloro-5-

(2- hydroxy e @i} ny amlde 4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic

acith ind €1-4-{Aakhed s -AhehHletHophenyh-Goatoxdrd v dieirahyaitar-pylitdin gt S2casbiopylic acid

(2-meth %()%gll}‘la 8;¥| %h ﬁn%ﬁ] mide;
(R)-4-(3-Fluoro- p 0.1 6 -tetrahydro-pyridine-3-carboxylic acid

(5-isopr6$)))142ﬁ15thn}d0ﬁbimmyﬂ))=émpdel 4,5,6-tetrahydro-pyridine-3-carboxylic acid [3-(2-hydroxy-

(S)-4- (SEIEA Hre: ﬁ@ﬁ,{fglﬁ%&;ﬁ? A4 § 6-tetrahydro-pyridine-3-carboxylic acid
(5- |sopropyl -2methyl-phenyl)-amide; 204-(3-Fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyr d

ne-3- caﬁﬁbﬁy{ﬁ:%l@ierwbm}bﬁs%ﬂwéﬁyﬁzﬁ Telethyfishemidipedideboxylic acid o-tolylamide;

(R)4- (3&@@@&99%@1@@594144% t@%@%%%ﬁf@% ROy lic; acK dAsNoIRR G
hydroxy- ethoxy) -2-methyl-phenyl] -amide;

(S)-4-(3PBRANSI5RERY1)-6-0%0-1,4,5,6-tetrahydro-pyridine-3-carboxy ¢ acid [4-chloro-5-(2-

25hydropyj= @WF)@H?O%EW‘)W@@M”I‘%'Qﬁetrailydro idine-3-carboxylic acid (2-chloro-3-
(S)-4-(4- Fl%ﬁ‘ﬂ % en I) -6-0x0-1,4,5,6-tetrahydro- pyrlcfr ne-3-carboxylic acid [4-chloro-5-

(2hydroXyf: :phenyl]-amide;
(R) -4- (46EJLmrwlmwbwpao&&mﬁmadaudr@w@n@;&gawﬁa@tdd@céﬂsmlé

? dro%f‘ethmio p eney/%]yélgpeh%’ll[% gf’r’ahydro pyridine-3-carboxylic acid [2-bromo-4-chloro-

(2hyd(8)<—y1—é@hﬁima)€pbhm])a?mﬂe;lj4 5,6-tetrahydro-pyridine-3-carboxylic acid [4-(2-hydroxy-

(S)-4- (4 FIo g_j I%h 4 5,6-tetrahydro-pyridine-3-carboxylic acid
[2- “bromo- Af, Rloro {32/ dr >i/ hoxy) -phenyl]-amide;

4-(3- FIub‘}b%ﬂ’ﬂemﬂyus-phmﬂh@m&réﬁgﬁimplylfdl’mgy&{ﬁaﬂbbxyhbmgléb [hich(Droeth(Rs-294 -

hydroxynpg{?@p %@gﬁmgphenylkamlde (S)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro
5- (2hydroxy -ethoxy)-phenyllamide; 4-(4-Fluoro-phenyl)-1-(2-hydroxy-ethyl)-6-oxo-1
(R)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3-hydroxymethyl-

2-methyl-phenyl}-amide;
(S)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4-fluoro-3-
methoxy-phenyl}~amide;
(S)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2-bromo-4-fluoro-

30  S5-methoxy-phenyl)-amide;
(S)-4-(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (3-
dimethylcarbamoyl~2—methyl—phenyl)—amide;
(S}-4-(4-Flouro-phenyl}-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4-methoxy-2-
methyl-phenyl)-amide;



5(4,5-dimethoxy-2-methyl-phenyl)-amide; (S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro
ethyl)-2-methyl-phenyllamide; (S)-4-(3-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro
dihydroxy-propoxy)-2-methyl-phenyllamide; 10(S)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro
5methoxy-2-methyl-phenyl)-amide; (S)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro benzylamide;
(S)-4-(3-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro -1% benzylamide;
(S)-4-(3-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro 5-(2-oxo-propoxy)-phenylkamide;

(S)-4-(3tBIcutt-Plesry pharoxd-0xh 5, 8-fefratwadisizhydrdiae froptoyyieraathid-pilerytkdPride;

20(S)-44f4sFlourorphenylonaex0s -fetrahydro- phenyl)-amide;
(S)-4-(3-If?o#t%l- hggyl -6-(%,(0?1%1, ‘ﬂ,j%%-{glt?ghydroinethyl-phenyl)-amide;

(S)-4-(4FIsuib-PREmyDLEuskb0104 %5 lehepaRiakydrsRtrgineristhyk phe g Emishoxy-2,3-
(S)-4-(4dklQurorphenyil Jsbrgxo-1,4,5,6-tetrahydroethyl)-2-methyl-phenylkamide; '
4-(4-Fluoro-phenyl)-1,5-dimethy1-6-oxo-1,4,5,6-t dimethoxy-2-methyl-phen P-amide;
3o<é)-4@:%%?69&%3@%%%&%2éé%ﬁ%%%&-%&f%&%ﬁ%mmﬁ 5-(2-hydroxy-
Es;-4-g4eg%wpmﬁaw@a@p§@eﬁﬁ}%@graﬂygrophenyl)-amri]dle: nenyl)-amid
S)-4-(4-Elouro-pheny0-6-0x0-1,4,5,6-tetrahydro- - 95 - methyl-phenyl)-amide;

(AT DR RO BOToA S By RGP AREAr OR L acud (5 eyano-2-methy-
(S)-4-(4phtoytpaplieeyl)-6-0x0-1,4,5,6-tetrahydro 5 benzylamide; :
(S)-4-(4:-Elouro-phenyl)-6-0x0-1,4,5,6-tetrahydro benzylamide; .

(4 B o B B o R SR Phenyhoaigasid (4-chloro-5-C-
101(8)-4 4 FeimyHo<phenyD-Brakeh-bikbyb-tetidbydro trifluoromethoxy-phenyl)-amide;
(S)-4-(4;Koure- D8Pl 42 Pa8alydro sthyl)-Z-methyl-phenyllamide; & (.
(5}4{4@0%3@%%3? 11%);-61? %ﬁf‘fgti%gé{%%ﬁ&%ﬁgu%oé{%ﬁe q?;-g-oé(%g-f%g%?té%rahydro-pyr
phenyl) e -(8)red-Rlowdphdenlbaoidel 4,5,6-tetrahydro methyl-phenyl)-amide;

(S)-4-(4§§w(mfaﬁf&gﬁ@ﬁ%ﬂalo‘ké@42%?6@&%}4%%9“!9%@59&%@‘3%%@

y 1)-amide;
(S)-4-(4-Flouro-pheny1)-6-0xo-1,4,5,6-tétrahydroethyl)-2-methyl- %Tﬁ‘é%{f&&%%&%@ﬁ

(S)-4-(4ERsEheSpHERAY B8t 4,5 6-tetrahydro methyl-phenyl)-amide;

25{8)-4(SQ:EJ@UP%W&{W%%%%@;@E{%YWQ- FREHRYPDEYDAMNER: [5-(1 -hydroxy-

(S)-4-(4-Flouro-phen ;{6-oxo-ll4,5,6-tetrahydrome hoxy-phenyl)-amide;
(S)-4-(ASEEre BRGNP

IELNGRIASS 6-tetrahydro- 305-methoxy-phenyl)-amide;

(S)-4-(4¢5ourd-plaanydibraxe-bd 5.6; etrahviiensimethyicatbamayliZamethyl ey d)-amide;

(S)-4-(_4échI391 f&g?&gﬁhg}gﬁ%%] é;5,6-tetrahydromethyl-phenyl)-amide;
(S)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [3,4-difluoro-5-(2-

20  hydroxy-ethoxy)-2-methyl-phenyl]-amide;
4-(4-Chloro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-
methyl-phenyl}-amide;

(S)-4-(4-Flouro-phenyl)-6-0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-chloro-2-ethyl-
5-(2-hydroxy-ethoxy)-phenyl]-amide; '

25 (5)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-{bis-(2-
hydroxy-ethyl)-amino]-methy!}-4-chloro-2-methyl-phenyl)-amide;
(2-Chloro-5-{[(S)-4-(4-fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carbonyl}-amino } -4-
methyl-phenoxy)-acetic acid methyvt ester;
4-(4-Flouro-phenyl)-2-methyl-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-

30 dimethoxy-2-methyl-phenyl}-amide;
2-Methyl-6-oxo-4-(4trifluoromethyl-phenyl)-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-amide;
(S)-4~(4-Flouro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (2,3-dichloro-
phenyl}-amide;



- 96 - (S)-4-(4-Flouro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxyl ¢ acid [4-chloro-5-(2-
hydroxy-ethyl)-2-methyl-phenyl]-amide,
(S)-4-(4-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (5-methoxy-2,3-
dimethyl-phenyl)-amide; 5(S)-4-(4-Flouro-phenyl).6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
[5-(2-hydroxy- ethoxy)-2,4-dimethyl-phenyl]--amid®?, -
(S)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(3-cyants24réthiaptrephamyintide o S 4. (Sifttalrdrpherigingosertl ok gie-aeifd Rydverpyritine-3-carboxyl

¢ acid [%grmg{y Ry 19 BYGHOXIRY, ?émn?e methyl-phenyl]lamide;
(S)-4- (3 louro ghenyl) -6-0x0-1,4,5,6-tetrahydro-pyr'dine-3-carboxy c acid [4-chloro-5-(2-

hydroxyp JopThnRlE e A riod: v acrmytifin pRerih o5 dicrd! (8- ghietpabrydro-pyr

dine-3- Q@ﬁ%ﬂ&@@iﬁdﬂxﬁa@&ﬂzmﬁﬂ%ﬁegwpaeyua@enyl) -amide;
15(S)- 4 3- Flour%‘g Wél )-6-0x0-1, 4 5,6-tetrahydro-pyridine-3- carbox c acid [5-(1-hydroxy-
i

ethyl)-2(Metii Y&%ﬁ(@ﬁozl (‘éﬁo‘iﬁ%‘ ‘hﬁ)(réi’&‘?&lcﬁr@éy r&afﬁ%f’os ?‘S}F\%"g ~¢arboxyl ¢
acid [3- @ehﬁdrgwgmwglﬂdmethyl phenyl]-amide;

(Z%)hj d(r“@ ki ggﬁg @m%tg R A AR S Mt 3(4450'('{1'1%%{80%(.%2
4-(4-Chiﬁedrjzihﬁmﬂy4§amxﬂel 4 5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-

methyl ) mide 4-Flour nyl)-6-0x0-1,4,5,6-tetrah idine:3-c rboxyllc acid

[ 4-ch|org- 2 %yPl? le}}l%ré,ixy é(t%g%? gh?etr%/ dros 8g1&hh€ RS )qurc oY agmhme OXy-

2518)- 4p¢mﬂbwma§bgenyl) -6-o0x0-1,4,5,6- tetrahydro pyrldlne -3- carboxyllc acid (5- {[bis-(2-

hydroxy, §)thl¥ )i-' ﬁ%p%%l %«9 Iilgrg) @t%l%lyél gy?%l ?Sm %’ogg %halgircp{? chloro-2-

{[(S)-4- 4 fluor -0%0-1,4,5,6-tétr 5-carbonylkamino -4-
methyl- mﬁ'éhﬁix'@r}l‘@é@t @@@Wﬁﬂﬂﬂmhenyl) -amide;

4-(4-Flowrraphey)id- gﬂ@ gﬂ 8- 93&911445%Q&%ﬁ@@y@gwﬁg@%ﬁb%%ﬁ@%ﬁ acid, 4 po9lo-

dlmethoxy 2- methyl amid
2- Methyn@faskdmak}rﬁ 6methyl phenyl) 1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-

dimethaxpomstiylbrhanyd)dmidRro-pyridine-3- carboxyhc acid indan-1 ylamlde
(S)-4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid

(2,3-dichtbiopARIyR) M s O x 00k 4-{ Sy AU Y rBTRE RS S1TBNGC128i6 6-FlRyRRodii Rite -3-carb
oxylic agighf3rehiiexe1(2- Nydiaxe-ethoxy)-4-methyl-phenyl] -amide;

(84 Floyioprenif o014 pedeuaudropines carbor/ic aid (£lofa S,

5(S) -4- (Heﬁ‘a‘ml[cir@}ﬁ)ﬂognyk)-ﬁl-paqma% 5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-dimethoxy-2-

Mo Ben Ao (R Choro e S 00 L 4 SR e RIAine BRaRe o 2ci
(S)-4- (4bﬁtaufb,ﬁﬁwﬁ)~$§dkaﬁlkcﬂ35 6-tetrahydro- pyridine -3- carboxyllc acid

(3,4-dimeth e E -6-0X0-1.4 etrahydr ricline-3-carboxylic
acid (4 ( o€§X21ﬂqr%%§h gtﬁ?(l(?c)i s:r%cg;%ahgcﬁ -p %ﬁy%( g (33} e ac}gw etﬁ% Egn

(S)-4- (4@@@?@%@1@@@)4@@%@164’9 émedrahydro-pyridine-3-carboxylic acid (5-carbamoy1-2-

methy-poenv s ASerOxes dphonyl-LA 6 eaisioeudine A carbors acklo

indan-I- glamlde 4-(3-Fluoro-phenyl)-6-oxo-1,4 ahydro-pyridine-3-carboxylic aci
(6 nlorBydroxsifithetehmhdiaksryllsamide;

(S)-4-(4-Flouro-phenyl)-1-methyl-6-oxo-1.4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-
chloro-5-(2-hydroxy-ethoxy)-2-methyl-phenyl]-amide;
(S)-4-(4-Flouro-phenyl)-1-methyl-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid {4-fluoro-
5-(2-hydroxy-ethoxy)-2-methyl-phenyl]-amide;

30 (S)-1-Ethyl-4-(4-fluoro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,53-
dimethoxy-2-methyl-phenyl)-amide;
(3-{[(S)-4-(4-Flouro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carbonyl Jamino } -4-methyl-
phenyl)-acetic acid ethyl ester; and
(S)-4-(4-Flouro-phenyl)-1-(2-hydroxy-ethyl)-6-oxo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic



4-(4-Flouro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(7-bromo-2,3-dihydrobenzo[1,4]clioxin-6-y1)-amide;
204-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (6-chloro-2,2-difluoro-
benzo[1,3]dioxol-5-y1)-amide; (S)-4-(4-Flouro-phenyl)-6-o0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic
acid (7-methy1-2,3- dihydro-benzo[1,4]dioxin-6-y198amide;
(S)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid [4-fluora-5-(2-
25hydrm®ddm@xmnéﬂnneyh84np¢1hﬁyﬂh¢nmpamide

(S)-4- (4 FI a&QX ajri' r%l ? tetrahydro-pyridine-3-carboxylic acid [4-

chloro-5. (2 xy -etho eny -amide;

(S)-4-(4- FIouro phenyl)-1- methyl 6 -0x0-1,4,5,6-tetrahydro-pyr d ne-3-carboxylic acid
[4-fluoro5-(2-hydroxy-ethoxy)-2-methyl-phenyftamide;
30(S)-1-Ethy1-4-(4-fluoro-pheny1)-6-oxo-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-amide; (3- {[(S)-4-(4-Flouro-phenyl)-6-ox0-1,4,5,6-tetrahydro-pyr d Me-3
-carbonyllam no 1 -4-methylphenyl) -acetic acid ethyl ester; and
(S)-4-(4-Flouro-phenyl)-1-(2-hydroxy-ethyl)-6-oxo-1,4,5,6-tetrahydro-p dine-3-carboxylic acid
(4,5-dimethoxy-2-methyl-phenyl)-amide; or a pharmaceutically acceptable salt thereof



