WD 2010/ 072607PCT/ EP2009/ 067060 DI HYDROPYRI DONE AM DES AS P2X7 MODULATORS
This invention pertains to conpounds useful for treatnent of diseases
associ at esownton7BdX purinergic receptors, and nore part PCUIERRO0P/06T62 X7
nodul ators usabl e for treatnent of autoi nmune and inflammatory di seases. 5
P2X purinergic receptors are ATP-activiated ionotropic receptors having
seven subtypes. The P2X7 receptor subtype (al so known as the P2Z receptor)
is a ligand-gated ion channel found on mast cells, peripheral nacrophages,
| ynphocytes, erythrocytes, fibroblasts and epi dermal | angerhans cells.
Activation of P2X7 receptor on such imune systemcells results in rel ease
of interleukin-lbeta. (Solle et al., J. Biol. Chemstry 276, 125-132,
(2001)). 10 The P2X7 receptor is also found on mcroglia, Schwann cells and
astrocytes w thin t RIE¥DROAYRIDQONEAMYBES AN PYHIODURAREORS et al ., Br.
J. Pharmacol . 151, 571-579 (2007)). Antagonists of P2X7 have been showned
to block P2X7-nmedi ated IL-1beta rel ease and P2X7-nedi ated cation fl ux

( St okes eThialnventRm peﬂtamE’lftﬁcEdmmhds Usé 8] fB8RaB&At (200BYs.asddemedlveidkiP2¥g t he

P2X7 receptor show a | ac i nfl ory. and euro h|c h rse sitivity
to 15 mecPHHICEAS reaFRiOT ﬁ%‘?re Bi‘mﬁ@g]}?atocﬁ%%s‘@i)ﬂmq@{’“ 165%5“}% ©'386- 396
(20095)). ggﬁﬁmhﬁegﬁygﬁgﬁhhﬁﬁequ fehave a role in |nflannatory responses
(Ferrari et al . Imunol . 176, 3877-3883 (2006)) and in the onset and

persi stence of chronlc pain (Honore et al. . Pharnacol Ex. Ther. 319,
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P2X7 nmodubAad@msl 1aﬁger1@dn§ QelRe AtsiQhtitdn cff@mrr@@bf& ah sith iRAlhe syd&hWelisng chronic
pai n, neuropathic pain, and pain associated inf annator%ig%ocesses and

degener at ieydtsdp Fd¢ase eﬁ@teﬂzeklrrﬂbfsté Ssllaeicds difigh ¢hemineed’ . ob>- b ddhls t hat
act aﬁpmﬁhﬁ PO e QJ OIPz-zﬁs Ogrﬁcmgﬂé" ISUR Rh RN AAPRD &ﬁemltfﬁﬁie receptor,

as well as a nee tredti'ng di seases, conditions and
di sor der scamgli reeteas bystd?@ EUon‘ﬁIeHy—Blobsert al. ,rB/remtIPimmmseaﬂ | 1§ 851-51992880hHeeds as

well as o hers ntio cConpo of the fornula

or phar nasBaETIH PUPREL e AL OuPPL e eGP G A Bt sBRF 5% T 0 or
1, p is froxrtheliRedication Sud(Seked et dew Pmmadbzow,gsmé;&ﬁ@dol@yj) Mice

hydr oxy- G _6al kyl ; G _6al koxy-Ci 6a|k | ; hydroxy C _6al koxy-C __6al kyl; or

15ani noc akBeng ed2Xg aFgepfor SIF@V a&ack@istﬁﬂama}aitwg g%qr@m?ﬁleahweyﬂenmﬁm ©nal Iy
b
su St'IBUtﬁ%HAﬁﬁcﬁjﬁ’iﬁ,@( %%Mﬁﬁ%@ﬁgﬁ%# 1. %m?l%' %8%349‘@’ (b0 ny 22?7k1‘s%1%usR4 and

hydr ogen; car 25a oxycar
R5 each idiepahtddatd yralsin ihijanogtery, respon@}ps (Bairakydzt al., \Dnmunol. 176, 3877-3883
2010/ 0726&65’8}_ L nqgeg (/)1%9‘57 291% persistence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006D)).
Modulators of the P2X7 receptor thus may have utility in the treatment of disease states such
20  as rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic
obstructive pulmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes and Crohn's disease. P2X7 modulators
may also be useful for treatment of pain, including chronic pain, neuropathic pain, and pain
associated inflammatory processes and degenerative conditions.
25 There is accordingly a need for compounds that act as modulators of P2X receptors,
including antagonists of P2X; receptor, as well as a need for methods of treating diseases,

conditions and disorders mediated by P2X; The present invention satisfies these needs as

well as others.



- 3 - R6 is independently: halo; G _6al kyl; G _6al koxy; hal o-G _6al kyl ;
hal o- G _6al koxy; G 6al kyl sul fonyl; Cl _6al kyl sul fanyl; C _6al kyl sul finyl;
phenyl sulworglo/ok@rei n t he phenyl portion is optionallyPSuEPRIMO6®A W t h
G _6alkyl; nitrile; hydroxy; G _6al kyl carbonyl; am no c arbonyl;

C _6al koxycar bonyl ; C _6al koxycar bonyl - _6al koxY; 5hydroxycar bonyl ;
hydr oxycar bonyl - G _6al koxy; G _6al kyl ami nocar bonyl - G _6al koxy;

C _6al koxyhanveuiok oxgridesgampsyndeof Balfonya I: G _6al kyl ami no- G _6al koxy;

G 6al kyl sul fony- G _61al koxy; hydroxy- G _.6al kyl ; C3_6cycl oal kyl - G _6al koxy;
am no; am no-C _6al kyl; G _6 Fenyl %al kynyI mor phol i nyl ;
nor phol i nyl - G _6al kyl ; pi zityl ; pi pwl di oyl oxy;
am nocar bonyl - Ci _6al koxy _6al kyl ;
10hydr oxy- G _6al kyl anmi n oxycar bonyl am no- G _6al kyl ; C1-
6al kyl car bonyl ami no- G _63 M nocar bonyl ;

G _6al koxycar bonyl G 6al ; i hocar bonyl - Cl 6al kyl ;

C _6al kyl anmi no- C1_6al kyl hyderyc r 2Cl_ 6al kyl; hydroxy C _6al koxy-
G _6alkyl; or nitro; or two adjacent sub stitdents may form a
G _2al kyl di oxy; and 15A is a five or six
menber ed ﬁgﬁelpgga@rémﬁgauygécgm%k%lgigﬁé%t%?@naI |y substituted. The invention also
provi des wahaeijphar maceuti cal conpositions conprising the conpounds, nethods
of usi Bg t he conp s, and nmet hods of preparing the conpounds. Definitions
Unl ess ot her wi'8é @P]a ‘'ed, the following terns used in this Application,

i ncluding the 2R ospaci fication and clains, have the definitions given
bel ow. It nust be not ed that as used in the specification and the appended
claims, the sihigdiog Ofotns "a", "an," and "the" include plural referents
unl ess the cor}iﬁ@t glearly d| ctates otherw se. "A kyl" neans the nonoval ent
| i near or bran dOsaturat ed hydrocarbon noiety, consisting solely of
car bon and hchagen atons, having fromone to twelve carbon atons. "Lower
25 al Qj refers tg]é%n al kyI group of one to six carbon atons, i.e.

kyl . Exanpl é595¥% kyl groups include, but are not linited to,

rret hyl, ethyl, propylslkisopropyl, |sobutyl sec- butyl, tert-butyl, pentyl,
n- hexyI octyI dodecyl, and the like. " A kenyl " neans a |inear
nmonoval ent hydr ocarBEP¥dictlkYl of two to six carbon atoms or a branched
monoval ent hydr ocar@loglkgg}dbgglllk}@f three to six carbon atons, containing at
| east 30 one doubl e bBond e.g., ethenyl, propenyl, and the Ilke "Al kynyl "
means a |inear rmndwdt@iNtClhgl@@m@rda&yl radi cal of two to six carbon atons or
a branghed nonoval earllrtm(t)t quogc?{é aﬁ< [adl cal of three to six carbon atons,
contai hing at |east one BOWd, e. g., et hynyI propynyl, and the i ke.
WO 2010/ 072607#®G3/ EP2009/ 067060 -4 - "A kyI ene” means a |inear saturated
di val ent hydrocar bon r agb’ ne to six carbon atons or a branched
saturated dival ent ‘r‘iutF ﬁﬁyEaI of three to six carbon atons, e.g.,
net hyl ene, ethyl engy, Ugmgryquuggmwggt%g%pe pr opyl ene, 2-nmethyl pr opyI ene,
butyl ene, pentyl ene, and koxy" and "al kyl oxy", which may be
used interchangeabl@a&ﬁé@ﬂhk}éaqml ety of the formula -OR, wherein Ris an
al kyl ,goi ety as defi ng‘g pergin. Exanples of al koxy noieties include, but
are no limted to, h0xy, et hoxy, isopropoxy, and the I|ike.

" Al koxyal kyl " Rﬁaans a noiety of the fornula le-O Rb-, where le is al kyl and
Rb is al kyl ene as ef i ned herein. Exenplary al koxyal kyI groups include, by
way of exanple, 2- émrgéftl’hoxyet hyl , 3-net hoxypropyl,

1- net hyl- 2- net hoxye@ltmk 1: 1- ( 2- net hoxyet hyl)-3- et hoxypr opyl, and
1- (2- met hoxyet hyl) ?,hox ropyl " Al koxyal koxy' means a group of the
formila -0-RR V\heﬁﬂétktﬂf@ni}’gilﬁfllléyl ene and R is al koxy as defined herein.

" Al kyhgar bonyl f the formula -C(0)-R, wherein R is alkyl
as de?lgned 15 herelaarr}%}&ﬁ n>3'ﬁclr<';?5?’t)onyl " means a group of the formula -C(0)-R
wherein R is akkondyR’ ascldetiepeaderiigriei n. " Al kyl carbonyl al kyl " neans a group
of the formula - R%}’g vahereln Ris alkylene and R is al kyl as defined
herein. 20" Al koxyc kyI means a group of the fornmula -R-C(0)-R
V\her ein Ris alkyl eg;tl«%alagzﬁ R is al koxy as defined herein.

" Al koxycar bonyl al koxy"means a group of the for rrul a -0-R-C(0)-R wherein R
is alkylene and R is al koxy as defined herein. "Al koxy hydroxyal kyl" and
"hydr oxy al koxyal kyl ", which may be used interchangeably, 25 neans an al kyl
as defined herein that is substituted at | east once with hydroxy and at
| east once with al koxy. "Al koxy hydroxyal kyl" and "hydroxy al koxyal kyl "
thus enconpass, for exanple, 2-hydroxy-3-nethoxy-propan-1-yl and the |ike.

"Hydr oxycar bonyl al koxy" nmeans a group of the formula -0-R-C(0)-OH wherein R
IS aI kyl ene as defi ned her e| n. 30 "Al kyl am nocar bonyl al koxy" means a group
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- 5 - "Al kyl am noal koxy" neans a group of the formula -0-R-NHR wherein R

is alkylene and R is alkyl as defined herein. "D al kyl am noal koxy" neans a

group of wheofomr7awra -0-R-NR R wherein R is al kyl ene aRdTRP2@986R60 ar e

al kyl as defined herein. 5 "Al kylsul fonyl" means a noi ety of the formula -

S02-R, wherein Ris alkyl as defined hefein. "Alkylsulfonylalkyl means a

noi ety of the fornula R -S02-R' where Wwhere R is alkylene and R' is alkyl

as defined herRinindepgrdgntiuhplon(i.alkyb:Gisalvenndak-Grealspl; bplotGieakoxyndia
g\mRn?Orzresnsmgelﬂrgglsg{fonyclﬁﬁﬁﬁﬁ%# ¥ ?ra 6ﬁ§ﬁsﬁvﬁ%1kéhenyg%u erlé/ln Ceirerpne epﬂeny%‘o

| ndependent | y postidryis @pg@mllgsul&hkyéd \aﬁh degalu@edniﬂfbar ellydlroxyﬂhil6lldlylchltb$nylnC| udes

"al kyl am no (mhere onhe R and R the other is hydrogen) and
"di al kyl ani no {HARFAED ygﬁ:d Oxyreb B‘@f ﬁ%‘?i"ycaﬂ%‘yhgb@ﬂtﬁ’éﬁyl means a group
of thesformul %yd%@);arﬁoﬂwqﬁk ]}/Eﬁrb&l}@@lg‘ﬁk&@/ @Egdomgﬁgmla@éa%@lyl &9 alkoxy;

"Al koxyam no" rneans a nvi et f or mul wherein"R i s hydrogen

or al kyl and FCidkoxy- Eylsaﬂég}’d]éfdrﬁ?éd(?h@ﬂ@mﬁl Alkpning-Casffoxyneans a noi ety

of the fornula, H@%y fhn alkyl " means
a group -RR gﬁgln %E%%fhgh%%% Emgﬁé¢%® %ﬁ%kgéﬂﬁé#Aﬁé é#eln

" Am noal kyl " Hﬁﬁhddﬁgdhﬂ]ﬁp&ﬁ&hwlC1&M@m@ﬁmhybmﬂmyhnkm@ﬁmﬂpymwﬁmyl

2- am nopr opyl, .and t e .20 The a noal k é be
Cubst Tt o0 o8B g s MR Ak TR ADE Ry 1 TR

“di al kgl am noﬂUﬁdey- 1%§R?E1¥ﬂ1ﬁ(@b¥6alkyf\| ¢(1Y6hﬁt6k§&%ohyl|amlﬂd3€| MO8% C,.
nethylanlnoneth , et hyl am noet hyl’, nethylanlnopro yl , et hyl ani noet hyl and
the like. "D af lcarhOﬁblammCl dalkal: §d et kinmeosgbamsil omelkayycarbonylCycalkyl;
dlnethylanlno h I and
the like. ﬁifxigbﬂLH&%ﬁ%h ansgg&p?%ﬁmk%%ﬁﬁ%£@Vﬁﬁ$§ RX%§H2 %rno and R

i s alkyl ene a%ahhyf |h|yé1©xy|é?r1 allmxy*” @) Mdt}&,lnrmnmyloatwcdmdjameﬂmbstaum ey foof t he
fornula NR 502- R rei.n Ris. alky nd R‘ is hydrogen or al kyl.
Anlnocarbonyl%Q ﬁ%’lma%¥y°%%*ﬁéhﬁ%§ﬁ flioxye®fls” a group of the formula
-R-O @60) - 30 AR RivaiaiembmBerd hkioytefigg adisk noﬁny@ammtaﬂependently i's
hydr ogen or al kyl as defined herein. Anlnoalk( anlnocarbonylalkyl nmeans a
group of Tlpfemwwwa&omvete@)anmwwwl CRREPY WSRownap&weéﬁ@paWSeach R,
R' s indapepgest oy &Hl?dl'ﬁxﬂh gﬁé 68 tR&oRipBunds VO

50107 0720 B BN CEBARAnE, ot ol oy gy means a group of the
formul a -Defyif®nswherein Ris alkylene and R is alkynyl as defined herein

"Aryl" t.c i cC_aromati n_ noi e onsisting of
2 ono- O RSl Y Sl € AR AT L RGP SRR 8200t T onal 1y
subst Rout gdcifisatitfdnd@thihig havdithe defx Aol @ Eenicloav. Wt il Rtrcesl thitcdsugded inbut are
not limted to, phenyl, naphthyl, phenanthryl, fluorenyl, indenyl,

pent al enyihe S%Fﬂﬂcéﬂw andh apnsRes 41aims; the sigar foEPh\A e B 4IHe fiFl nclude

am nodi pheoy refERD MK sTHL édn%&lt cle d;PH&%&Ye's%HJeW@é" di phenyl i sopropyl i denyl,
benzodi oxanyl , benzofuranyl, benzodi oxylyl, benzopyranyl, benzoxazinyl,
benzoxazi ‘h‘blhylr mdaenthe mnqmevdmtrh}abar oy brancipddpetusatédyydrodadrenangiety odanglisting |
benzomor phol;i n nedi ox enyl ,. 10 eth | enedi ox henyl and t he
e ner Tt R T RS ST e b BBy SR PR B BPSRL R Bei g

opti onal | e}lkﬂﬂbﬁérlstt(uhredkyl ‘oRoyf @ﬂdﬁy ko' sigioatboRatahkyile’ €, \halkyl. BRYmpRs ds&lklyl

i nt er changeabl n a radi cal - RaRb e Ra |s an al kyl ene group .and Rb
;Get[ly]p é ylagec

is an ary O@PSdﬁﬁu%& Hes AR AP et RERY: KPRPYl- SARHY adecuiy | |
phenyleth%hJM%dqgn hpﬁ@@h%@w@hoéxgpgﬁyhgquyI and the like are exanples
of 15 aryl al kyl . fonyl neans a of the fornula -S02-R wherein
Ris aryl "Aalke@éfmm aH@p@mondvmleyﬂ lygdyoca amhcaﬂ gf toego ofx qarhenfagmpadra - 0- R

ther el ol thnEe, 05 BB Sy AL IV NS SRRl

" Car b8Ry" orrdolublg ook yoadicmyl, | nnmmwuﬂmdnmyhhﬁ used |nterchangeably, means a

group of mul a ns a noi of the fornula
vm@w%é“ygzrm?@%l%?%ﬂ%noé@le%ﬁﬁ%&r Br”eql?f‘l aﬁfavqﬁ@ SP‘scaE MBI tri | e.

Q/cl 0al Kiphchi® AP0 Pal R AQNRLABEN SBlcHl e FAIPOAYE] AtbmERoRladhiEONRIé8t | Ng Of
nmono- or 25 bicyclic rings. Preferred cycloal kyl are unsubstituted or

subst i t ut @ tiPketbord.iad... cticyyl. oenyyl. ehihopke.onal | y be substituted with one
or nore substituents, wherein each substituent is independently hydroxy,

al kyl, al koxy, hal o, hal oal kyl, am no, nonoal kyl am no, or dial kyl am no,

unl ess otherw se specifically indicated. Exanples of cycloal kyl noieties

i nclude, but are not limted to, cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycloheptyl, 30 and the like, including partially unsaturated
(cycl oal kenyl) derivatives thereof. "Cycloal kyl al kyl" neans a noiety of the
fornula R-R', where R is alkylene and R' is cycloalkyl as deflned
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hydr ogen, acyl, alkyl, cycloal kyl, or cycloal kylalkyl; Rb and Re are
i ndependently of each other hydrogen, acyl, alkyl, cycloal kyl, or
cycl oal kyweal2kwo72@nd when n is 0, Rd is hydrogen, alkyl PCEEPR@2I0KI0b) or
cycl oal kyl al kyl, and when n is 1 or 2, Rd is alkyl, cycloal kyl, 10
cycl oal kyl al kyl, am no, acylam no, nonoal kyl am no, or dial kyl am no.
Representative exanples include, but are not limted to, 2-hydroxyethyl,
3- hydr oxyp‘klbplyhe” Iaeemydrlimaysatmated@mlmt@mh@rb@t raglical of oBe ¢ $iy darbsuy proapy | |
1- hydroxynet t b tyl,. 2 drox but.,yl ,
2- hydr oxy = rre c% ? Xat%rat?éfiraYVéﬁen%( dgl;%%laﬁliﬂn,raiceg r%f ﬂ%prtc(? 6 Carbipn’atoms, ¢.g.,

met hyl sul ﬁqeuhyleﬁé m—,ﬁylenam Jdandthegilierd, pydpyleas) mmsthlyfm@pwaiehwtylene,
am nosul f onyl %§* ﬁg met hyl am nosul f onyl et hyl ,

nethylaniﬁ%%ﬂ e Ks- nethylanlnosulfonylpropyl and the Iike.

" Het er gar yA ko XPama "akma;apcmtdhqn@rbemsedﬁlkéralahg@ﬂbgahqe@ﬁ adi@y &2k iffiehydd 0N
having at | east one aromatic ring containing one, or t%ree rin

het er oat orfeR sehasein &disfan ehkyNno@ty asrdeined lscine Emmplﬁgomlk@yan@mesmql
with the t he 20 heteroaryl

MPqubr?ott ‘?iﬂqqfeggo m‘?ﬁox th(g{}’ggggﬁ}gg&é'é? dtﬂ% E]I;

radi cal e on an dronat eroaryl” ring may be optionally
substi t ut eédkagyad@ilmeahshen@euy ovaea‘umlﬂstfO*lé’thme RF 1smn1{yeamdeﬁ isncl ude, but

are not ted t |ona ubs |tu i m daz oxaz

oxasol vl assBrpRnhardhe o L Sy AR BaPAS B SNy 2aci nyl
t hi enyb, &@ﬂﬁé@;ﬁelmﬁ rwinethbiayﬁw nmnethfyumﬁefﬂloxy@m?pmxtqmd@wdﬁy@lm&l) -3pyrrolyl,
pyrazolyl, pyrim-dyl ui nol'i'nyl, isoquinoliny benzof uryl

benzot hi OPREAYPO f%éﬂﬁ@ﬂﬁﬂ@@?@&ﬁ?ﬁ1ﬂ@@ﬁiﬂﬁ¢mﬁzolyI benzooxazol yl ,
benzooxadi gg ? %lkox%ﬂé&%@ &M fthe RERGALBIBR %‘BleYAR@ﬁPﬁQIPeYJn%W'm i ndol yI,
i soi ndolyl', triazo tritazrnyl, qui noxal i nyl uriny qui nazol i nyl,
qU|noI|Z|dy¢mwmam5nmwmxdnnyl pterldlnyl carbazolyl azeplnyl di azepi nyl,

acri di nyl i ke i ncl udi rti.al hydr |ves

aor ! 0l e et ke 09 PRl L0 It paeo) S0 L YA LY

"het enearg@drkytl " nmeans a group of the fornula R-R wherein R is al kylene
and R is heteroaryl as defined herein. "Heteroaryl sulfonyl neans a group
of the forhkpaycaiodylRmgaey egrquiRof the ﬁ@f@lﬂ%ﬂ?b Ra\ghea@fuRnlé@lkﬁéyaﬁ defineyp

2010/ 0726QBCT/ EP2009/ 067060 - 8 - "Heteroaryl oxy" means a group of the
formula -0-R wherein Ris heteroaryl as defined herein. "Heteroaral kyl oxy"
nmeans a grfbl&plcmbom)ﬂdkﬂﬁ mrmahsa gl@uRoRhe\fdmm 1R- R((i)bRaN'HcydireRés aihylleﬁé andsR’
heteroary] @3 (%;ng? herein. 5 The terns "hal 0", "hal ogen" and "hali de"
whi ch ey BEY LS TEY B¥ERangeabl y, refer to a substituent fluoro, chloro,
bronopoor iodo. " HaiAdyirbom@ake” alckid a @duplef the Esnfu@s &-0(D)R Whicedh RAE Or
nore hydrogen has been replaced wth sane or different hal ogen. Exenplary
hanaIkyI@gYﬁ@i%@é{ltﬂ§@$”“(EﬁE@ﬁgﬂmnCHZCC13 perfluoroal kyl (e.g., -CF3),
and the |"‘&]ﬁoxﬂ:9rbo LR8kyePNdns Hﬁo?thg%lﬁﬁﬁ'a YRIE®) fIQrVUEélré}n RGRalkpRgE€i N R
i s a hal oal kyl iety as defln herein. An exenplary hal oal koxy is
d|f|uoron@tﬁbmyambkbmﬁkﬁmyéh@QM1no means a saturated ring wherein at |east
one ring “« e, e ni.ng. ring. m an
akyl eng ghBT MebbrllRE il B AROM RSO TARb A PO BeBY.

consi gbi Ngeais adRtkyt & ddﬁmecehdsremglsat 181§1blstitﬁt@d poleadt oN@: @ﬂehydrm andrat tdagtee or

four heteroatans (chosg mnitro en or syl fur The heterocyclyl
ring may HECIB A f\ﬁi%g VoaralioR b ge learks! PGS for

het er ocyclyn 'IB)QﬁhtyHRﬁ 13%&&19@ pRPhn- @fy?arﬁptthe hikgi ted to, optionally
SUbStItUted(PIperl inyl, piperazinyl, honopiperazinyl, azepinyl,

pyrrol i di hyd owar@.@@ﬂalho JImeanpr georploif thel fornty AR C(@F @il whasgin Rdlf nyl ,
pyridazinmkv>&y (ﬁ¥ﬁ&ﬂ¥£1noxazolldlnyl i soxazol i di nyl, norpholinyl, 20

t hi azol i di nyl, 16t hiazo 1di nyl, quinuclidinyl, quinolinyl, isoquinolinyl,
benzi B0 dazokylkhmirtdeaddndalRbxst’imktany b grang ot dterﬁ)mﬂh FOHRAY(Q)-WHRZ edzeliyRiidi nyl ,
di hydrofuryl, tetrah fury i hydropyranyl, tetrahydropyranyl,
thlanDrphﬂkwﬁvﬂmmﬁﬁlgﬁ%Y ¥W§ﬂ§ﬂ¥?OX|de thlanDrphoIinyIsquone

di hydr oquétiglily Rinocdid RIS RF Lh Bk Iargydu drefd Bhelh OG- @@)LNY{"R” wherein R
tetrahydrisoquinolinyl, and the Iik f "Heterocyclyl al means a noi ety
of the fo%#ﬂW&nﬁﬁP¢B»wmbR WﬁaR¥i§”&ﬁ@?ﬂ@ﬁ@nand R is heterocyclyl as
defined herein. "Heterocyclyloxy" neans a noiety of the fornmula -OR wherein
R is heterocyclyl as defined herein. "Heterocyclylal koxy" nmeans a noiety of
the formula -OR-R wherein Ris alkylene and R is 30 heterocyclyl as

defi ned herein. "Hydroxyal koxy" neans a noiety of the formula -OR wherein R
i s hydroxyal kyl as defined herein. W) 2010/ 072607PCT/ EP2009/ 067060 - 9 -
"Hydroxyal kyl ami no" nmeans a noiety of the fornula -NR-R wherein Ris

hydr ogen or al kyl and R |s hydroxyalkyl as deflned hereln
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"Hydr oxyal kyl oxycar bonyl al kyl " or "hydroxyal koxycar bonyl al kyl " nmeans a
group of the 10 formula -R-C(0)-0-R OH wherein each Ris al kyl ene and may
be the saw® 20ro/dedofer ent. "Hydroxyal kyl " nmeans an al kyl PewviEPe§o9as7odef i ned
herein, substituted with one or nore, preferably one, two or three hydroxy
groups, provided that the sanme carbon g§9n1does not carry nore than one
hydroxy group. Representative exanples Tnclude, but are not limted to,
hy dr oxy metAdylamindalkgxpxpearsyl group- ¢yl oxyplecPyR-NHR hylthreir Rois efylene and R’
1- (hydroxyngt hyl ) -.2- 15 nmet hyl propyl, 2-hydroxybutyl, 3-hydroxybutyl,
4-hydroxy%gﬁyr¥”%#@9%%%§ﬁfoxypropyl, 2- hydroxy-|I -hydroxynet hyl et hyl ,
2, 3- di hydfmixikiplainihoalkbx4> hchysdy @syibofttit foamdla -O-R-NR’R” wherein R is alkylene and
2- (hydr oxypet hy| ) - 3- hydr opyl "Hydroxycycl oal kyl" neans a cycl oal kyl
noi ety as%d@¥¥%e%eﬂgyéﬁﬁg@ﬁgigggnone, two or three hydrogen atons in the
cycl oakkyta g adiiealyl " AaNRs _Q%Fety @pihg%r%dm 1 BOa-R YRy Rtsya | Mgﬂﬁed #ein.

o, 2- - r

Representative exanples include, but are not |limted , , O

4- hydr oxy@\ikylewé&nylalkyl mgansrempickeof thejosaulgrR-sPeRdwheiveivse B grabuenef t he
formula - siGL O - NR' Rt jn R, R and R' each independently is

hydr ogen %ﬁkgﬁég%ym§d%ﬁ%¢§§€%hate" means a group of the fornula

- 0- C( 0) - NRIRyIsuifeyialkoxi® mcads Rrozp ol tieFomnde peRde0t-RY wihsrehyRlisodieylerar  al kyl .
" Car boxy" ns ro of, the formula -0-C(0)-0OH "Sul fonam do" neans a
group of ?ﬁ@f?ﬁ?ﬁﬁﬁﬁcggﬁﬁiQW@qk' wherein R, R' and R' each independently is
hydr oggn o{mmbk¥dans a tolic¢ bk TorAm ] UNER' REERIMNR 1A RURS ihdopdndthily isazi nyl
[1,2,3]triazinyl and [1,4,5]triazinyl, 30 including partially hydrogenated
deri vat i viegdegsaosalkyl aprdefnediarcinmyABencdpes ivplafesy ‘alqylsaing (wheae are ofdt aed
herei n. Pgef i r. fEji-agl - . al d

nyclr oxyal Ryt o fEPBle} RSt anh CUEE)Bflind QGICHER sRAR: oM R

3, 5- di oxo“Amodirbyrd’ omEdns 2, gdupr ofalzé forBulpICEMER 4vherein R is amino as defined

met hyl- 3, 5- di oxo- 4, 5-di hydro-[1, 2,4]triazin-2-yl. WO

2010/ 0726878ET/ EP2009/ 067060 - 10 - "Optional |y substituted”, when used in
associiat i ok¥ylahindmydans a RIEAY bt the Thefudl 0ER-WIR' whexal R& tikogeRbr alkyl and
“heterocyclyl ™, nmeans an aryl, phenyl, heteroaryl, cycloal kyl or

het er ocycRyip alihl asrlefisebprgiBnal | y substituted i ndependently with one to four
substi t uent gy RESLELARL EatObf fh IGREWEDLS BSELAGH 0 kyl,

cycl oal kyl, %§@*%§Fﬁ§%a?ﬁ3?ieﬁéte§§% 3?? ydr%xygsﬁgﬁ,ﬁgkﬁaﬁgFaﬁﬁtro,
cyano, hytkmompalkgl' kweys a groupeR-Raepbmm Rios amowend Ry klkayleno as difinadl kgream no,

hal oal kyl, , hal oal kox het er oal.kyl , .- - SO2R ere R is hydroqgen

oy Oamog R eS FRgloRRSY. cmine S LA E s o2 AT P P88 1 r om o
to 5, 2R Kied TRe agfigo mokepema@nidaikyhyaayagesubaitu@l kide orawite Rithsallby & ogen,

al kyl, cycl oal kyl, cycl oal kyl al k phenyl or phenyl al

" " ! n ! I " v kyl ) . Of "
- (CR R') nkrerdraibylppinealkyly and @ﬁ%ﬁ%@@#@# rgtRCOt Y 5 AllRVlapwalgl'R' ar e

i ndependept Y aheshoetd) kidtny1aRthoRRy AR HRRnARE oI deRARARBE LY At each
ot her, hyhrqggH,_a kylf ggghqalk§l,'gycréaLgﬁ%%Ikﬁ??ﬁ%henyl or y

phenyl al kipk Jike.Cdpinkkiylanpmasiiod 't is dludgst dimethly lagusndthyladimsthiylsmitieethpll,' | phenyl ",
"heteroaryl " ."cycl oal kyl." or, "heterocycl v17 include al kyl, hal o, hal oal kyl,
al koxy. - cymeg Ao AR SR RO AGIROS IRIER, S Lubst' tuent s are

met hyRj5 flAmmoalkehyi "aficns b gidub UORARBIHYYdin RN taldixyandeRrisrutkydéid as defined

met hanesu] fonyl . 15 "Leaving group"” neans the group wth the neani ng
convent i offfify associated with it in synthetic organic chenmistry, i.e., an
atom or grQRPs e kIRl AG8RTh&NY AATict YPRLISMIIILINK'SBERI RS RIE bik9Nshd X! es
of leaving groups’include, but are not Iimted to, hal ogen, al kane- or

aryl enesul¥dsegenexglkysuch as met hanesul f onyl oxy, et hanesul f onyl oxy,

t hi onet hyl 40D X '

i hal ophod s FaRa B sh o bR iop RPob UL SEL s RGOk oy,
acyl o%9, BWRR"tWierdin Res alkiede hiat Rt R" ohrisdepemizhey isl ydtdgai or slk@raadefnadi t h a
target. The .interactions include, but are not limted to, agonist,

ant agoni st™nd the |ike, as defined herein. "Optional" or "optionally"

neans t hatahfigalkYRERHEEBbANaIleS GidaRe RS BF the Forflul L IRTBI@PRR-RBYR Rut  need
not occur, and that the descr;gtlon i hcludes instances where the event or

25 ci r cumshgpeR sedinencand caohdt dhcie sndepengenidnhydroges s aligt as defipedhesen. and
"Di sease state" neans any di sease, condition, synptom disorder or
indication. "lInert organic solvent” or "inert solvent” nmeans the solvent is
inert under the conditions of the reaction being described in conjunction
therewith, including for exanple, benzene, toluene, acetonitrile,
tetrahydrofuran, N, N-di nethylfornmam de, chl oroform nethylene 30 chloride
or dichl oronet hane, dichl oroethane, diethyl ether, ethyl acetate, acetone,
met hyl ethyl ketone, nethanol, ethanol, propanol, isopropanol,

Y o e VAN N A ] NNy VT ] =S ] NS s A A



hydrobrom ¢ acid, sulfuric acid, nitric acid, phosphoric acid, and the
like; or formed with organic acids such as acetic acid, benzenesul fonic
aci d, berwoi2eto/agephor sul fonic acid, citric acid, ethan®SulEPINOHGI d,
fumaric acid, glucoheptonic acid, gluconic acid, glutamc acid, glycolic
acid, hydr oxynapht oic acid, 2- hydr oxyetganesul fonic aci d, lactic acid,
nalelc acid, 15 malic acid, malonic acid, mandelic acid, nethanesulfonlc
aci d, muctHkpnyddkeky” meana@mohabéthe@mm@nQrRa%wdlerm 8o aliylenaeidR isal | cylic
aci d, suc?ﬁ{(ﬂi a eifql,e héarretnarl c acid, ptoluenesulfonic acid, trinethylacetic
acid, and % salts fornmed when an acidic proton
present "mltyhen@als emtoneoattmwhdlomrtnheuic h}&trcrcﬁﬂioamﬂetwomsmgafa mmho ®i-@r, an
al kali nmetal jon, an al kaline earth i

um | 20
coor di nat BEYSHCAROBH Cinganine ap1! gr%rcgagt eripe @Y sﬁ?éte 4B e Fﬁ“?: bases
include diehfaad rarj etk hettgieamtraeendthlﬁarettyd ghagmaﬁahyrt heebnane! am ne,

tronet ham ne, and the |ike. Acceptable i norganl c bases i ncigude al"um num

hydr oxi deﬂu@m}dllndﬁnﬁyd??mﬁllenhé; azytsnzls ok yshiphopyl biphery ], meshyleradadiendnat e and
sodi um h d [ t he
ol ts 1 or aeey PR B RAALARAACBRAL TREGHY GR Y RGRERA S SRR AR

met hanes ubén@@ﬂhcanak; behzotmlxelryl; ban:zioo;iyrapj?lobq:ﬂzoxazmya(tieﬂlzoxttan(brgiﬂ ibenaspigtradinytly i C

acid, so ota5|um cal 2|nc . It should be
oty st oot omibH R Bk SADel, m%@&ﬁtﬁa BRRS e amienaEnt sal s i el ude
sol vend agdayibhcibxipRdis1, ﬁﬁ@{h‘éqwﬁhclﬁdmg b¥isih Fjd?ég’é&at%@@w&ﬂﬁ'véﬁlﬁéreéﬁ c&lgf i ned

hereln of the same acid addition sal otective group" or

" prot ectllrﬁgngg@ml@paﬂ}h%@h%mleﬁe group whi ch seI ectively bl ocks one reactive
site in an ATy uncits " GONYRP I t b be
carri ed o L ARy SATDPHAY bEHE bR e lE T GR BERE R AR 2 ng
convent i oR&iklay akkskme gamednd\/Rf’ iy antarylrgrenpreshlefinel lehemi gy, phen@ialkyds suchrocesses

2010/ 07260 recT B3l deont oV R rbe e HEwe U6 e o shas or

oxygensatmlk@[ esent in the react ants. For exanple, the terns
ani no- protecting group” and "nitrogen protectin ngRgroup are used

i nt er changwalsPiforné peens agqup ef B rarsSle-Forgermi @r%ﬂﬁé defifedgesdn-t o
protect theynids AgaN SAL RehuHNBeRIWIRREFR1CAGH QRAindHRdg. synthet i c
procedur ets]%y g Ql ar aa%trl&tfﬂro en prgt ecte£|§ng gr ouls elisnc? %H;rﬂut are not
limted t'MramylokyUmew@@rwn ofabe foam e O- MZWMGK(IBR)IS albbgleny hrokly oandybamsy |

(car boben%eﬁ?o%g CBZ), p-nethoxybenzyl oxycar bonyl ,

p- ni t r obeXVFORYER: bonyl , tert but oxycarbonyl (BOC), and the Iike. The
artisao ifCdrbexyaiot “Wdlrdxykmwﬁ}m’owmﬂl 1BB05Eusd YtOdRanigBibl¥, Mecagas groap of gizgoval
and for the ability to withstand the foll ow ng reactions. "Solvates" neans
sol vent a@’ﬂptﬂraoﬁ@)rgﬁns that contain either stoichionmetric or non 10

st oi chi ongtyah Gl AP REean Of meREV& e forAiR -ROMPOWRER BBY 8lKkIche ATy Lo trap a
fixed nolar ratio of solvent ‘nolecules in the crystalline solid state, thus
form ng ahaahwad B id dyanher mitifleent is water the solvate fornmed is a hydrate,
when t he . J s al cohol olv forrred i | cohol at e, Hydrates
are forne %YOQQ]WI CERBiNA nog‘ﬁle‘gtf %ﬁ%eaﬁra?b Sy mrlgﬁyu Py t}ntonP With one of
t he sabstbiogdis rinlgs Whric tlfret] 3 @c Iv@lk @ rard @isabdiiguted 6r ﬂiIbitB@tHdl azﬁthstn@t eCadodtidd, such

conbi nation 15 bl e formone or nore hy d at e. ject" means
marmal s affd %Bﬂnaﬁfd%%ﬁral@tmw%h enwalﬁereéﬂbﬁﬂﬁeﬁﬁew gFniepgh ﬁ’gﬁ"ﬁﬁ?q t8 cl ass
i ncl udi nglnda&éhdé?f?l h'yﬂf@xgr eﬂkﬁ %lk&)&”ﬁdﬁ haﬂﬁlkyh WHRAb E’Hdn@@lk?lﬁmﬁ’rbc Br as

chi mpanzees ‘and of hér apes ‘and nonkey species; farmanimals such as cattle,
hor ses, stedplangaauslessaaiberyisicnpeciiabhe st ieateshiErxamplos o€ ey chenlleyh bipiatiss dogs,

and cat =k ASNAl BE3oPARIE) B QRHRGHEA BT OKEN S S BRSPS, 7

limtaéd tamdthe hk'ks ;ncanhhgﬁmtldllyMSaﬁfﬂa&dt(eycmaﬂwhlj) detivatideetheraof denot e a

particul ar a Arthrjtis! ans di ses or_co |t|o mage to
joints of CE}F? i%lkﬁﬁalebfaﬁarma@%tfﬁ%&nfganula IRV\Ae'%a’ Wi’ﬁt?rlﬁ jipplkyleps ?IS
Arithritiscliaadyvgesimbeneemnoi d arthritis, osteoarthritis, psoriatic 25
arthritis, septic arthritis and gouty arthritis. "Pain" i ncl udes, wi thout
limtation, inflamuatory pain; surgical pain; visceral pain; dental pain;
prenenstrual pain; central pain; pain due to burns; mgraine or cluster
headaches; nerve injury; neuritis; neural gias; poisoning; ischemc injury;
interstitial cystitis; cancer pain; viral, parasitic or bacteri al
infection; post-traumatic injury; or pain associated with irritable bowel
30 syndrome. "Therapeutically effective anbunt” nmeans an anount of a
conmpound that, when administered to a subject for treating a di sease state,
|s suffrcr ent to ef f ect such treat rrent for the d| sease state The

. B Y Y 1




(i1) inhibiting the disease state, i.e., arresting the devel opnent of the
di sease state or its clinical synptons, or (iii) relieving the disease
state , 1we.201008e®7ng tenporary or pernanent 15regressi eaTaP200M6WEease
state or its clinical synptons. The ternms "treating", "contacting" and
"reacting"” when referring to a chem cal,reaction neans adding or m xing two
or nore reagents under appropriate conditions to produce the indicated
and/ or t h€Cysbmilleyéalkquyd dhgens a group AbhE dorbwladhReRi alasein Rniatalkyleae pediBi ison
whi ch progl%?ea Ehsedeiﬁ%d?il]ﬁearted and/ or the desired product nmay not necessarily
result di ryecotﬁ? YoM the 20" conbi nation of two reagents which were
initially'rdeeakyll' nfans dnhek@ radiyal beddined berehiwlecréinoes, nwdioathese widraenar e

[ ultimately leads to the _forpation of the

produced in the m xtur I C

i cat ecH NG ﬁ%fe@%\é\é]@&ﬁlﬁ%‘&ﬁ&%ﬁ PREA qﬂé@ﬁ@éﬁ&ﬁf&%ﬂﬁ%&@ﬂ? EQnsisfing
gener ak, ¢MeRIONEIRF ahy ngo_)rﬁgttvdh@rettf‘ﬂs Sn DB ek GBR PR J)SwARERAn@Es AKENOMIM
v.4.0, a 25 Beilstein Institute conputerized systemfor the generation of

| UPAC sy stheifhe beinhofrmtaelinaant pEthe bpteraabal radicelie thrpeh s¢rohon demeliereie Re is

o epar e 0l UL XESYRD, & M RN 905 RO B0, o bon

oxygen su ructur ereln-i tes

presence atherchydygengeyl, akolreyndatisg, drrgiéloakgdikel; hed wheen ish & és aydrogen,

ni trogen- tai ni het er,0 |.ring is sho ith.a pen val ency on a

ni trogen ajggn‘?ycgﬂ?ﬁg'éé’r \%ﬁl?aj%‘%%lgy]s ﬁ‘%dnwé@ Iﬁé\q’n‘ﬁz\g‘ gﬁ' lﬁ_feak r &°L4R on the

het er @ar ydycldan@lalig i i@ rac @, fRYodRyIRAMdo A ialk Pbafd. t(ReptRe@pen val ency

nitrogen. Wheré a chiral center exists in a structure but no specific
st er eochefiag ey dudghbirirs et linhisd shiZrigidreeathel 3-lyditrypioan: 2-diréiosydssoci at ed

with the 0] - - ir r
encorrpass%é t%hﬁéﬁfhgsdqﬁ{ﬁ%&g%%@l??@é u?%lylgﬁﬁa\ﬂn%' g?(g%g%?/’%xi st in
nmul ti pl e dibydroxgiyd, X-bydrexy- &nletlsljohpyl artemireethyh Beangincmopdssed by t he
structure. Al atents and li.cations.identifi herei n.are i ngcorporated
vor o n byiney iy, e R R RIS RE, A hEu AR e

I nvent s oNmpihoMh sy ESTPasANS mRthyldandarBRahyl, mEhylandMsG GhyNbrdp @, deAhé - |

-R2 1; or_ pharmaceutically acceptable salts thereof, wherein: 10mis 0 or
1; nis Ok 1; pis fromOto 4, qgis 0 or 1; R1 is: 15hydrogen;

g —gg: tg;‘;‘ﬁlgéﬁg&gfwtﬁ%ngg%dﬁ}%};cligoiLbiG@?}lclﬁ'Qdi&M'ogS-t@@i EM& atofifs hgyigé Q¥ast one
_ y-G _6al kyl;
aromatic ring containing one, two, or three ring heteroatoms selected from N, O, or S, the
remaining ring atoms being C, with the understanding that the attachment point of the

20  heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionally
substituted as defined herein. Examples of heteroaryl moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl,

25 benzothiopyranyl, benzimidazolyl, benzooxazolyl, benzooxadiazolyl, benzothiazolyl,
benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl, triazolyl, triazinyl, quinoxalinyl, purinyl,
quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyl,
acridinyl and the like, including partially hydrogenated derivatives thereof, each optionally
substituted.

30 Heteroarylalkyl" or "heteroaralkyl" means a group of the formula -R-R' wherein R is alkylene
and R' is heteroaryl as defined herein.

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

herein.



20R2 is: optionally substituted aryl; optionally substituted heteroaryl;
C3_6cycl oal kyl; or G _6al kyl; and 25R3 is: hydrogen; G _6al kyl ;

al kyl car byoybaldkgdoy or WO 2010/ 072607PCT/ EP2009/ 067060 PCTEP26009/067060

al koxycar bonyl al kyl ; R4 and R5 each independently is: hydrogen; or

C _6al kyl; 5R6 is independently: halo; & 6alkyl; G _6al koxy;

hal o- Ci 6a| kyl ; hal o-C _6al koxy; Cl- 6al kyl sulfonyl G _6al kyl sul fanyl ;

G _6al kyl 'é}lﬁtﬂDWIOXY'bmewla@Wmfyhe fonanki-0- Rl’wélemhteﬁys heteyparybas defneht i onal | y
substi tut ed MW th G _6alkyl; nitrile; hydroxy; G _6al kyl carbonyl; am no c
ar bonyl ; ]ﬁ gal koxycar bonyl C _6al koxycar bonyl - G _6al koxY;

hydr oxyca‘r}[mmhralkbxmwomymratg@mﬁ ofthe fpamklax®:R-R" wherein R is alkylene and R’ is

C _6al kyl am nocar bo - 6al koxy; 10C _6al koxy- G _6al koxy;

hydr oxy- dlet%fawﬁwe% 1 BtFiRy| anmi no- G _6al koxy; G -

6al kyl sul TRN¥ntd <! K en’hmrv%lydeawmémﬂa?ﬂbe u%ﬁt@mh@hﬁylm@r@@ koxy;
am no; am no-Cl_6al kyl ; 6al k kynyl ; mor phol i hyl

mor phol i nypbst@uers dluiip, Chlpl‘op@fomﬂ ﬁ1y1I0d0 pi peri di nyl oxy;

fvar ocy- oA Ry aeor e el OB PR e Pl el e bRt

156al kyl c‘arth)@emyé amdifferefdi ha&g&kyExe@la@ﬁa@ﬂ@M1mdawmmﬁl

C _6al koxy al k | ky C _6al kyl ;

G —6al kyla élgé?faylpe%ﬂ?mﬁolﬁi’% m&‘% gg“qu@al kyl T hydroxy G _6al koxy-
G _6alsy! “H&éalk’d;&y‘” Bicaf a MR PEH tRE Rﬁﬁmﬁ%f@ tWHHEMRSs ﬁfﬁé{loﬁlﬁfrl%@lety as

C _2al kyl enedi oxy or hal o-G"_2al kyl enedi oxy; and Ais a five of siXx
menber ed ¢rdined beteip Aﬂ%@ﬁﬂ)m_h@lgalé@mlﬁ)ﬁélupspnﬁﬁﬁW| tuted. 20 In certal n
enbodi menss

0. i cor tayaoeiuhE theany'subhed e BRPH AREMGNE, N REMER

enbodi rrenalkylcahdftlwrmmhmiﬂg riqg atemsf fooma@ atkylcde gtcmpcertai n enbodi rrent s of
forrrulalaﬁg S k2" 2. 25 f:{t ingnb mantsofforrrgb splsl I n
certain erbodPHe smcf}f‘nsfao‘PﬂliﬂVéeP a%‘r?tg 1011y, CORYSNE QT SABYIMTRAPE of for mul a
I, 1S OincdPobhd 8hd) hesRP i@t t‘éu@ﬁetér@é‘[ﬂiﬂb gchbsencfrdtﬁ nirogk Cﬁ?ﬁéﬂ%l’@ulﬁll’?

enbodlrrents of forrrulal Rl is dr ogen. In certain enbodi nents o
formul a |Thqi1€tqr§<>>@iyl /| g8 ki be opti 1ﬁ’éﬂl?ﬁt1§}%%|4ﬁ?§ﬁ?dsheé$mf Eraples of R1 is

TR LAAGERAN M ATROSATRA! A L1, oo QXA IY! - 10

2010/ 07 260p&ed hﬁm@ﬁ@@fﬁm@ﬂ azefliByk pj/mnlcdan}tl,a]ymzehﬁmyﬂ meidtzoliofl, f ormula |, R2

G081 kyt oS} pr Bt Bin vt € pRS A CS N b R BT

certano efikedlid®yll Sotfazdlatinyl @uitucli®ayl, aumphmy)n@éduyn&mplsbmzuhﬁdzdmﬁenyI 5 1n

certain enbodinents of formula I, R2is P optionally substituted one,
two, thr eligdiazolylidinyl, benzothlazohdlnyl benzoazo yhdmyl dihydrofuryl, tetrahydrofuryl,

dihydropyranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyl,
tetrahydrisoquinolinyl, and the like.
25 "Heterocyclylalkyl" means a moiety of the formula -R-R' wherein R is alkylene and R' is
heterocyclyl as defined herein.
"Heterocyclyloxy" means a moiety of the formula -OR wherein R is heterocyclyl as defined
herein.
"Heterocyclylalkoxy" means a moiety of the formula -OR-R' wherein R is alkylene and R' is
30 heterocyclyl as defined herein.
"Hydroxyalkoxy" means a moiety of the formula -OR wherein R is hydroxyalkyl as defined

herein.



four times with a substituent or substituents each independently sel ected
from halo; G _ 6alkyl; G _6al koxy; hal o-C _6al kyl; hal o-G _6al koxy;

C _6al kylwolzbwgk6o7Ci _6al kyl sul fanyl ; Cl1_ 6al kyl sul fi nyPCTxreeplos10bé ony|
wherein the phenyl portion is optionally substituted with Cl_ 6al kyl;
nitrile; hydroxy; Cl_6al kyl carbonyl; angnocarbonyl; Cl_6al koxycarbonyl; Cl-
10 6al koxycar bonyl - G _6al koxy; hydroxycar bonyl ; hydroxycar bonyl - G _6al koxy
Cl_ 6al kylHirenyeHyoniye - iaans a hkasty of the feaiutoyR-B1wheickidk j hydrogen or alkyl

hydr oxy- G no- Cl1_6al koxy;
G _6al kylandlq? @%W%‘X oel?@e?iﬂgd Oxy- G _6al kyl ; C3_6cycl oal kyl - Cl-
6al koxy; &Djtdlﬂ@;yaﬂdyiaﬂﬁmﬁllgﬂi'aﬂnké}ds a Iﬁble@aif K&I‘fyfmulﬁllR-ﬁaﬂw NWHereif®rip biidyieny,| ;

hol | - 6al ky
g?nr ﬁoga'r b riw@g%aﬂ%h% Br"géﬁ%waﬁﬁyﬁ f@' %ﬁ*q{@m 15
hydr oxy- Qmﬁﬁéﬂyﬁbﬁﬁhﬁﬂk@ g@%aﬁﬂx alfe" GRLKOXY6aH BPMY lf@fﬁlu'[‘é)‘RQC@)ad)ﬁWher@l'

6al kyl car bonyl am no-"Ci 6al kyl am nocar bony

Ci _6al koxkdusllsdend a@deﬁgq:d@qrem(;l 6al kyl amino c ar bonyI G _6al kyl

Cl_6al kyl SNy Al 0% I Y 0 4 Q. oor two
adj acent ?ﬁd??xyt%%gwﬁ%v %%%Qa%%ﬁg’m fPenegla%l? bgO) OrWidkétn R

hal o- G _2akWyheseldiinedherdin. certai n embodi ments of fornmula I, R2 is phenyl

optional ly, substjtuted once or, t a 20 su puent or substituents
obch T ndedbRtioRe Iy SRR e b s So RBREabHb HEAS SHBl Ryl

et hyl 1omefohaxi-R & (9XYR- (t)HIvtﬂe%aﬁ @mﬁtmsla;kﬂ@n%laﬁ@mws AR Minc BRUIRAGS Ul f Oyl ;
met hanesul f anyl ; nethanesulflnyl t ol uenesul fonyl; nitrile; acetyl;

am nocar bdmydroxystkeyR orgens ep akyl molest assheliaedt vsein) sybstiveing with gpp exipore,

hydr o c I

Pyl oot TR Ehen e or R AT BEERL AR Y o LR A B o

hydr oxy metanyl morhylmhn(my day&ltpky gmytp] Bpprogytatist hmnyplesamlndn botare notrlnmte@irtol Wo

a1 oo orBt R B oy el LA B b Sy PR B RN Beny

optional | ﬁﬁeﬁymdpyl Qtlﬁﬁﬂlr&@ﬁﬁ@l thyU‘Mx@ButW mhyaroizbl&yl, tz,tsediﬁyd%x@b@%rl iptuents

each independently sel ected from halo 6al C_6al kox

hal o- G _6Bydegy-1 haqlrexmletbféh:%&% 3- @Y"@%X@W&f’l‘f é\ﬁwroxmtyllapé al koxyal koxy;

hydr oxyal k. %H&H Y¥h-FHr hydr oxyal kyl ; or
C3_6cycl oalgfydo g?)koxgdjr )ﬁ (lég)‘t ain enbodi nents of fornmula I, R2 is
phenyl op‘tfi{ylin@t}dcycls&lbﬁt melansmjcwmﬂ(ybmote\tw @ede\ﬁlne&haelsmtem umqttwcm pr three

substitu eac |nd cted fra flugr hl or ; 1 0do;
W0 2010/ OPSRUFE R bR BENE Rt Sl Phyioheidifony.
triflaor onqumehnande éﬂaﬁ@ﬂe@ B Pt aﬂ@ﬁdiamﬁﬁeultcﬁ ,@ny3-; orfi-liydrdBicydTBRROK Yied hoxy ;
hydr oxyet hoxy; hydroxynet hyl; hydroxyethyl; or cyclopropylnethoxy. I n
certain € fments of formula |, R2 is phenyl optionally substituted once
or twice winthraSulst MEARM orOlp éHRéFdnhHFa”N% BROINRIRERBAGNRL " &7 ROt e
from fluoro; chloro; brono; methyl; et hyl ; "net hoxy; ethoxy;
trlfluoroﬂ@hhykpGMEMMUSh®@®EﬂDMmehJtr|Ie nethoxyethoxy hydr oxyet hoxy;

hydroxyne,t@a?(ba%é/ Irrlé)a>1(1 eth pof r fc gé(tﬁéé o) S0 mrk 5ha| n,enmbodi nent s

of fornul stl or tW e stituent or
subst DSuamﬂepeﬁa@iﬂlynmlﬁp@gbﬂembkyl sel ect ed from hal o; rret hyI rret hoxy;
trifluoropethyl; difluorome itrile; nethanesulfonyl 10 In
certain e%‘&‘%‘ﬁ‘eﬁ?é‘n%ﬁg@ﬁ? H{FBS)E‘{“W g(g&ngﬁyl substituted once or twice
with a SU‘%ﬁfohMﬁﬂ&B" f?l"earfsthtg%ﬁﬁ SERL ﬁ)n%ﬁFahSOPW”QE&EMR'SI@ Sftetedchom
fluoro; chloro; | ; met hoxy; nitri In certain enbodi nents of

fornul a |1ndmnd@tlpm@ rogontes elkylit ed once or tvm ce with fluoro. In certain

embodi et of PO dip BRAIGES (PSR A1 UG8 BUER i aFyfstfio- Pheny!

2- fluoro-phen or o-
3, 5- d3dl umcmdmlg@agtially Byatregémtedpllaﬁmtiv;es thbrodf. Metidxylyd plag by lopti@rally substituted

Y oo By bR BRSO g, oS b
3, 4-di f | upxgiBhenylehcdMipadscd o éﬂakﬂb‘l@ﬂ%h@iﬂﬂd 4 5ldinwRe{ed AeaRediyrent s of

formula I, R2'is 4-fluoro-phenyl. In certain enbodinents of formula |, R2
is 3-fl uoméﬂlfﬂhéﬁyﬁloxozb5-ldﬁl}’é’érﬂaﬁ Altresaisodtvhent s of formula |, R2 is
3,4-difluoro-phenyl. In certain enbodinents of forrmula I, RS, R4 and R5 are
hydrogen. In certain enbodinments of fornmula I, R3, R4, R5 and RL are
hydrogen. In certain enbodinents of fornula I, R3 is hydrogen. In certain
enbodi nents of fornmula I, R4 is hydrogen. 25 In certain enbodi nents of
formula I, R5 is hydrogen. In certain enbodinments of fornmula I, each R6 is

i ndependently: halo; G _6al kyl; G _6al koxy; hal o-C _6al kyl ;
hal o- G _6al koxy; Ci _6al kyl sul fonyl; G _6al kyl sul fanyl; G _6al kyl sul finyl;



- 18 - am nocarbonyl - G _6al koxy; Cl1_6al koxyam no- C _6al kyl ;

hydr oxy- G _6al kyl ami no-C _6al kyl ; C1_6al koxycar bonyl am no- CI 6al kyl ;

C _6al kylwarbovwybam no- G _6al kyl ; Cl- 6al kyl ami nocar bonyb:r/EP2009/067060
Cl_6al koxycar bonyl G _6al kyl ; G _6al kyl ami nocar bonyl -G _6al kyl ; CL_

6al kyl am no- G _6al kyl ; hydroxycarbonyl 19 6al kyl ; hydroxy C _6al koxy-
C _6alkyl; or nitro; or 5 two adjacent substltuents may form a

G _2al kyl é?ré@n@lbysumtlth@ﬂb \x@enzsﬁdmma@a@e@tl@xy’lth I'arylephcaiti, 'élnt@mﬂryi’ént s of

formula I, ea b ndependent | qu chlor
oyl oS Raty 8y i BSERETARAN 3 aryh IRESH pERISRE: Bl Tt o RS BRL Loy
met hanes uwvhiohw optlﬁﬁalb@nesuhtm nwhpenﬁaﬁtt}anels tihef uorﬂylllr sub@itueatseﬁmfefrm bie or

Car boxy. 0 WHHECERS B Rt OV SRS UP ORI oh ARty

et hoxyetImexxl,mmgu&xuﬁdrwmkoszytahﬂﬁ@%ﬁ%mwno aﬁz&mﬁnﬁﬁ 'dI EQ?MInEHchW oxy;
hydr oxynet hyl : hydroxyet hyl; cyc Eyl nmet hoxy; am no;
nor phol i n@qloalwlmmaﬁmxmwem ﬁthy el hohare Rbﬁ)h)l(bpgﬁéls @Hzi}’lnphlenyl or

N- (2- met etyh thyl;

am'( nomet E@I%‘%ﬁ? ))' Pﬁyﬁn@g ﬁ&% gé@r nol%gggnﬁ%tr%}%aﬁl DRt

N, N-di - (2 f I t

2- hydr ox ym?éi%{/lgér%xy ?glt&ﬁ)en éﬁlﬁ}? m%%%??%%éﬁ?? t;: Q%I‘Wp?%dé‘ﬁu{&/ lalkIlloxy
tert - but om@rda@myﬂymkﬁylor c@R\IdeﬂreommaaIm(wmambmyim@bhﬁbm oo 3t Rpyrd
i sopropyl; hydroxycarbonyl met hyl; hydroxypropoxy; or two adjacent

subst ilpuert sre rimepémremlmydwg@rtﬁdll@x ymd Rta Iaydi Rheel, @¢p@idently of each other,
di f | uoronet hyl enedi oxy. | n certain nts of formula |, each R6 is

i ndependehdrgaenaiky; cyejoail. I@yﬂoal@lalééﬂ RB@WI 012161%51?15&@; (paapypreferred

hal o-Ci 6 V& | Iv b f v "o k

o o O&Itﬁ)ﬁgl sug%u&@s Ky ¢ @El?(}%l"onﬂ%t%fo'a}ﬁ" %lﬁslﬁid 9@&%&%@ y‘foﬁ‘lé(l;lde

hydr oxy- leﬂalhdiqllalﬂaﬂwl aﬂSIOZIaI dY?IICeﬁmmqmlyl aﬂ@’ﬂsut@nﬂcwroatdfwed@bﬁmdn@xy I n
certain enbadi sub two, three
or four ¢ TRaBIThoR® chist M Brerms s B BRE Rt SR br b S De B 1

sel ectied flreaming fotdipr meaﬁmﬂllégmupbﬁmr’tbe nﬁﬁllhg)ﬁtﬁwelmfﬁinlaﬂy asseditgdl withetinoxy ;

et hoxy; trifluoromethyl ;. difluoromethoxy; nethanesulfonyl; njtrile;

met hoxy et HERPUC ARG P hiBkyi-c- ﬁp&m9%9mﬂlsp hgf&?lswé%rﬁwstmﬁvarrmm opoxy;
met hyl enegin@tions. Of x4 cﬁn@a@h%)@fouﬂs M@l Bltr SRt YR, haRbed, Ql’kﬁﬁé rl, RL
i's phenyl substituted at the two position with halo or ‘G 6al’kyl, and
subst i t ut &rglecoeralfonyloxyo Smsm@rﬁahswﬁ)ﬁﬂgxwethﬁn%ubfgmwxyt thepimetbyl, subst i t uent s

oo & OSBRI SELTFL i AV i S BB i

G GaQ@oxbeneroﬁﬁlld@mpyldxymo@my GindGld Klaxy; G _6al kyl sul fonyl - C1- 6al koxy;
hydr oxy- G | k I drox al.kyl am n yl enedi ox
C3_6cycl oaIYIR L 6%?%6%?10 fiﬂge'z' tel}%l‘i‘?‘é@ﬂ%éﬁf@tz?ﬁ? iBisTASBeNs- IX%& DYtrger t ai n

enbodi menge 1iafitch @ rﬁgbﬁsﬂ ant@g'{lﬁﬂt Bﬁd iR likederRAA&MdYn. hal o; G _6al kyl ;
G _6al koxy; hal 0-C Iy/ﬂ hal o- -6al koxy; C1_6al kyl sul fonyl nitrile;

G _6al koxﬁmonelamké@@tton rrasaps @@1 theéub@@qvntlmes’@ab@wm FrEHPIMERNG ANROX Y -
hydroxy » r

C3_6cycl oa %Chﬁ Oga%‘darn%l?{at@ eTﬂ%gérﬁ%]togﬁl&gtn% %ﬁ%&é&&g{ tﬂ% ger%rfrlﬁ Pg I
phenyQSsuduBmmstmhe&joctcm aod utstanecs it wish itnildel nsubsti t uents each | ndependent 'y

selected § oro; chl brono;. neth eth net.hoxy: et hox

o oo odiRg eSS S i TRt R S BT tR Yt o b et ny!

hydr oxy prapex Mrgaﬂetsbu&rﬁﬂ BEH Y sl Rint BBy BRABHRXVis irldi §REL @k BoRiiRadioRent s of

formula |, RL is heng substituted two or. three times with 10 substituents
Bet

each i ndeibenenion Jeipilesentked i prunatipp dicaewidh inshuskin gfoperesmpke PRYACnC.and
h f |
pﬁboféy Ihplggg bﬁnﬂﬁ&?&nﬁ&{bﬁﬁgg% c{lﬂi'é uImna%ﬁ‘&g cﬁﬁ)rdf%nﬁ,pﬁegﬂﬁ&%e“t y:

; rono; mnet oxy, oxy, tri or onet hyl ;
di fl uéﬂon@ﬂdmiewr dmhlqrorhahalmedhbboycetﬁme(,w;ethmdﬂmx,wdtyﬂ]@oeyqte Iaydolm;meﬁtyhyl
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certain enbodi nents of fornmula I, each R6 is independently: halo, or

C _6alkyl. In certain enbodinents of fornmula I, each R6 is independently:
chloro; or methyl. In certain enbodinents of formula |, pis 1 and R6 is
halo or C _6alkyl. In certain enbodinments of formula I, pis 1 and R6 is
chloro or nmethyl. 20 In certain enbodinments of formula |, pis 1 and R6 is
hal 0. In certain enbodinents of formulal, pis 1 and R6 is C _6alkyl. In
certain enbodinents of formula I, pis 1 and R6 is chloro. In certain
enbodi nents of fornmula |, pis 1 and R6 is nethyl. In certain enbodi nents

of formula I P |s 1 and R6 is ethyl 25 In certaln enbodl ment s of forrrula

~~ " L~ ~ 1 1 1 .



WO 2010/ 072607PCT/ EP2009/ 067060 - 20 - In certain enbodinents of fornmula I,
Ais a five- or six- nenbered heteroaryl selected from pyrrolyl;

pyr azol ylwoizmodazeyl , pyrrolidinyl, triazolyl; tetrazolPgl/EPeoQnc10¥0 ;

i soxazolyl; thiazolyl; isothiazolyl; thiadiazolyl; oxadiazolyl;
oxazol i dinyl; pyridinyl; norpholinyl, erlnldlnyl pyrazi nyl; pyridazinyl;
or triazinyl, each optlonally substltuted 51n certain enbodlnents of

f or mul a | the Kk¢.sUnless specified tosthk contarsh dreed vieats eissskinylc seadtioos etthe present

pyrrol yl r.azao triazolyl; oxazolyl; isoxazolyl; thiazolyl;

i sot hi azong%(mloPr‘i‘fé/1 P S Sxadi azol yl; oxazolidinyl: pyridinyl;

pyri m di n‘th,arIﬂaU’eaeraHy bccept;abledazehﬂsythat votich rsiuaaﬂmmlp,remaﬁ@apmrimaaitﬂcyl

substi t ut ed. 10.I certain e odi ment.s of forng ? Ais B fi.ve- nmenbered
het er oar yfOrgRaSEEh tfsr%?H‘?ra P MPR-10¥iG 289 Beigter biofqeically Ppr oINS v

I soxazgl Yﬁndeﬁlmb?ezﬁlldﬁﬁclude% %a'?'w'ﬁ?dﬁllé/ ﬁoceﬁtﬁblé%ﬁ%%lri)ﬁhry QX%RAI[8B0MYh ;  Or
oxazolidinyl, each optionally substituted. In cerfain enbodi nents of
fornula.Iphmﬁm%méaéﬂxlnenbered het eroaryl selected from pyridinyl;
pyrim din r YL

DY LA OISR o R A0 RS BRERIRLY
menber ed fet@sldaray Ideﬁr&ld&xetead ahd dram pgyess dieydesirqlypharoigplagidat a@al wfthe

i soxazol yl ; oxadlaz azolidinyl; pyridinyl; pyrimdinyl; pyrazinyl;
pyri dazi ngAen 8?“??WgE¥W9WSﬁ (gptlonally subst it ut ed. I'n certain

enbodijgent s of for ndldeaduitiof shiss i%rrﬁéd/@rth ﬁforg%hi@ac[lﬁ@@&f@%yb%ﬁl‘bﬂé‘heﬁh sel ected
from pyrrolyl; pyrazol¥l triazolyl; isoxazolyl; oxadlazog%

oxazol i di mrobrewid agich julurigracids piagq #8jd. ,phmhéla@md)rwﬂ &Wdllqeyor peed Witk ed. I n
certain f I | ect ed
From. pyroariy B feflbs ARHEHL, onphoh itRic el po PRI LBl AEGROALH, ciBf
oxazolldlamleﬂea@mﬁbmtaadamhynsa@dlyuumemmnmmcﬂe@uanm:ambgﬂnmnhﬁsﬂof
formula I, Ais ered r sel ted fr p r|d|n

et ant oyl SRR PR RS e 2 TS By acid Bt i S fyo.

subst iisut @glic 4did, dRAléad fci@ TRAE REI® nitfth dnefuMshi akid, ﬁub&n@acﬁdl x-nenber ed

het er oaryl sel ected from pyridinyl or triazinyl each optlonally

subst i t ut eaphthalenesstonic geid niyBRiCRiErEYl. BRicylir apid. alqcinipagid, tericarih iry
SUbSt'tUtﬁglF&%ﬁ%&+¥&dthﬂm zk@h@a&@Q89HQQQ£Sme formula |, Ais optionally
substitute 2,4]triazin-2- I'n certain enmbodi ments of formla I, A
is optionall y substsattufoedecpwhenmdaqm}at proltcm presenamnh@pﬂwmcmpmmd@ﬁthéras mul a I,
Ais optlon bsubst tuted ]F%' %%taln nbodi &is of formula I,
Ais opti TSR “%// sau‘BlS‘ta Pt a8 %i//?* a7l tﬁ%/‘lon PrATkapE 51 lé)ﬁb%r&n 1H]P1§“‘8f101f SF mul a
I, A8 O@kﬁ@ﬂ@iéwnﬁmb&gmhubﬁﬁog&hkdm&y%cm%ﬁﬂﬂ@&@&ﬁZB&@iHﬁIﬁEP2009/067060
-21 - In certain enbodinents of forpnula |, Ais optionally substituted

t hi azol yI dicthanqlaping; sthasplsgunsdhinsthytelycgmins %{lerhan%laméne gomtthppinegandihe 1
opti onal | s %L%Elstsmk G GG REs lhm&@alwﬂnhﬁnﬂmr&a@b eélféﬁnwdkﬂoﬁdé%tagﬁum

Si X-

hydr oxyal kyl . In certain enbodi nents of fornula I,

3, 5- d|oxohﬁh@mdihyﬂwmﬁwaQmaPmdﬂﬁhﬂmhﬁhymdS optlonally substltuted With

(@] 6a|ky| ajin enb nt.s rnul razo ptionally
subst 1 t vt B QREECD PhmFERREh [Re s 10 M Bt Dok B AR e ar ey - or

hydr ogy- Clmiﬁ@dhmﬂc acidnsmﬁﬁdrﬁlaﬂldeﬁiéﬂﬂhmﬁblﬁc @cfldfrﬁaﬂamaaldl phoéphcﬁlccaptdl i, arati y

substi tuted, one, three.tines. with 10 roup or groups each
i ndepende#ft{- ylt%ﬁ%eﬁ@amB%%S@fnﬁcaﬁciwfm@n@ngg%w hydroxy- G al kyl ;

G _6_al konthgld.@e_ﬁ’ﬁdéYsltoodhﬁAt%ﬂ r@@}eﬁce@taﬁhﬂﬁ&’éuﬂcally acceptable salts include

G 6 alkylsulf(Bé Kyl 1 -6- alkylsulfanyl-Cl_6_al kyl; hydroxy

Ci _6al koxsplventac quyﬂonnﬁsoleyauemmatabms (mlyreauphgmas defncd le@¥e of dial ky | -

hydr oxyc | ; amino- G _6al kyl am nocar bonyl -G _6al kyl ; or oxo.
In certaﬁ%ﬂgg%hfghﬁgﬁgg%f formula I, Ais optionally substituted one, two
or thBee tRrowestiw grcbupl5r dpigreoting Qm)ugrmazms tieagrbup wd&heeidﬁnztel}gbls@ds eated from

Cl_6_alkyl; hydro alk C16 Iko xy- Ci

hal o- G 6fea‘ftlé>§{|5“ al@uE‘IQWPQ%%J[FBW‘Pu jSugH TQF‘W‘PRH‘@ﬁBﬁ%‘W&/‘Ia&&’FPWfi B 6

al kyl;  hyglQuyelFat HtdeP¥¥rohedakitte sihin % neaninkRofRihtididly AtdeMtaBAts Of
fornula I, Ais optionally substituted one, two or three tlnes with a group
or gr oupsit éneRticHe ehsamitiant Cstasepreeqseas of fpinventpngly:uphy 1eaXSed va|2kUPs
hydroxy 20 C _6al koxy-C _6al kyl ; or oxo. In certain enbodi nents of formula
I, Ais optionally substituted one or two tinmes with a group or groups each
i ndependent|ly selected from Cl_6_alkyl; hydroxy-Cl_6_alkyl; C16

al koxy-C _6_al kyl; halo; halo-G _6_al kyl; hydroxy C _6al koxy-C _6al kyl; or
0x0. In certain enbodinents of fornula I, Ais optionally substituted one
or two times with a 25 group or groups each independently selected from

met hyl ; ethyl; propyl; hydroxyethyl 2- hydroxy propyl i sobutyl; oxo; or

. e



In certain enbodinents of fornmula I, Ais substituted with nethyl, and is
optionally substituted with one additional group selected from nethyl;

et hyl ; prapyeblo/@24egdr oxyet hyl ; 2- hydroxy-propyl; i sobutPgIl/EPR609/06T960

2, 3-di hydroxy-propyl. 10 In certain enbodi nents of fornmula I, Ais a

si x-menbered heteroaryl selected from_jpyridinyl; triazinyl, pyrimdinyl;
pyrazinyl; or pyridazinyl; each optlonally substltuted once or tw ce mnth
met hyl ; ettowcbck rmpyhrﬂogem@tmi#qrwegdmwomszprhwt oxthe maotplytts Faaxample, the

2, 3- d|hydrox pro 5 OXYaz 3- et h (O

embodi ments %fan?do%rlgutecnflg Eﬁpsanyrnégo R pro tﬂ% %p areulﬁg% n?erfhadgeaﬁdle or

tw ce mntnnéﬁam@nmyhoﬂ&knm@mnp@nnmkuuamb&dim%memhyhum@mhmdmogmﬂaropyl

2, 3-di hydr r r oX t hox In certain

enbodi nen?@éfa%ieolp %‘mo& 11““% %Yéﬁ!‘sﬂ %/%edme ﬁeérrﬁéig@gla%{ EP%FéIrWPte%t&ge%?% from

pyrrol gl ; inemaazat ¥k nof 1ﬁmﬁ@eptbydrl,ﬂub1%@a@§10Aaétam1@a< %@h@i @;ﬁol berewo%mnwl nyl,
net

each optional 'y substituted once or tw ce thyl ;" propyl;

2- hydr oxy@@ﬂbpbenzzlohy&%pm%wybe@ymxymb@w@d“rlmlgﬁnpylowafbooyl tert-

e

2- nethyl RkﬂmemmaﬂhhnBWQEmdﬁnﬂﬁdmnﬁyhy@ﬁ&HnﬂﬁhaﬁdbwﬂgMﬁanmhkpyrazol 3-vy1,

S Teobut yob s Fieh sobieh Gad R R iR Y B AR GO BHE 8o oY

6- met hyl - QyichidhRerR: aYn]oun@)orf 3@10bmt 1 Syrhe compounds have a tendency to trap a fixed molar
2- (2- hydr oxy- ethyl) -nmet hyl - 2H pyrazol -3-y1; 25 2-nmet’hyl - 2H- pyrazol - 3-y1,;

5- et hyl - 214tipf spdysint mule&msth@l rrysieHipe solid yijte b fognipg a sglvatedlf@hcsolyent
di hydr o- 3§ )-2,3
~di hydr Oxy v&gll-;eé:l'l;/e’l 1Vélet fohﬁﬁd a%ilgfatel, g@%‘? {hgﬂ)l'vledt g‘élgé’ﬁo{l"ztﬂe sotvatd forrhed fs(&R
- di met hy laledhoprye. ad pdrat8s gt fot‘ﬁledrhytt]wdomh-thqjyona)f ohe & myike ;mdecules of water with
;ren?LDIy}I io‘}l-}gg 6tp2 ! %L%ﬁcaeé?@ 189 fl}eéyatg rgft]altnrs ﬂté?ﬁ(e]éﬂilé{/ itLte &g HAQ' t srdcﬁ%grlnblna‘gd'n

net hylis[ 1be2ng°>&mé {03 ah v Yo hiyBfaky | - pyrazol - 1-y1;
5-met hyl - | 4] oxadi azol -2-y1; 2-propyl-2H 3 0 pyrazol - 4,5
- di met hy1 Smep& rpcanp ey amlnpn-mangls. Meayeals meﬁlsamywheppf tha net hy1 3 5
- di oxo04, ] : t hyl ) -
- di oxo- 4ﬁgmﬂdﬁﬁgdgﬁghbu&1%lﬂ?%édrﬁﬁéﬁggh@ﬁ@%r¥hﬁ?ﬁ§§§e?ﬁﬂ%?ﬁﬁo§azol 3- y1
1- ( 2- net hdrypstzhgs a)ldﬁthmtqbn} Bbad hhopker)eéz)od:ieﬁfgrm armymlazilcrh-achtile horses, sheep,
6- met hyl pyri dazj rr.oli.di
ot phot 1 neay 351 Seite XpineRich SR S Hebi e 4RSS oy s 1
4- et hyl - inBludag@bdehtsy duch hs (83, hﬁe!ey@ﬂd Q&iﬁe‘alﬁ@ét hid ﬂre5ﬂ<€EEfaa{ﬂp1&d'bfno¥i\D
2010/072607PCT/EP2009/067060 - ol -3-y1; pyrinmidin-2-yl;
pyri ni di rgngmgnf s ipclpds HW are)potllmnﬁdﬁo,insdi and the like. The term subject” does not
5-chl or o- 358%0; i%ﬁﬁmghggggggxrlda2|n 4-y1; 3-o0xo0-2, 3-di hydro-pyridazin-4-yl,
t hi azol - 4-y1,; met hyl -t hi azol -4-y1; pyridin-4-yl;, 4-
et hy1- 5- mEfhhmtisdhmdang dgtases eraonhdiBogsidamage to joints of the body and pain associated

14(S) - 2, 3- h 5= t |
o 2 ot TSy BB A WAL B8 SueriieY Sgoddiabrivs mariarig o1 4. 1.
1-(2- Izydrarmymetéeyﬂlc) arthrit® aﬂ&tgdil}tyaﬂ;ﬂrhttsyr azol 3- yl

§| mag_h)(/l( [:Q)P-a%l ﬁg}ép@e)gd\gvﬁg Sﬂgﬁ%r&f@{ mqt%&wﬁ]agl)&}glcgl ;Wg IVI? cgrldlopaﬁ)d/ rdlentaEI n-4-
14('S) - DB RRM bhindcdRahydin, HalydR 4@ bards Wkigraine or cluster headaches; nerve
1- ((R - 2 oxy 3- nethoxy propyl) 5-nmethyl- 1H—pyrazo|-3-y1

1-((S)-2- mynymeym@s, nprelgensyP Prapizl Jscenpre tiyrys mrwmémnnswucer pain; viral,
44(R) - 2-h 0

oy o ST SIORR RO it gl bone
6- met Byl @mdamkn 2-y1; 4- nethyl 10 pyr|n1d|n 2-y1;

g ?n);t(:) h;l 611%%)315‘%)@@% sHerd | 1?{? %ngtnﬁ:y mea&WWWBPf agcong@und that, when administered
1-(2- hydrﬂo)%ysuﬁfebﬁ/fo) trddtnP Yl Ne-sBnd/ Is suPfi QX 1O EHRY §d&l@17e'aﬁndn’t Yolihe discase

2- (2- hydroxy- €t hyl) - 3- oXo- 2, 3- di i hydr o- pyridazin-4-yl

1- et hy1- ffsatéxEShq “tBerapawigelby ¢fipeiiveanonns? ik vagy dspsnding odiheycempopd: idisgasen- 3-
yl; 5-trifluoronethyl-1H pyrazol-3-y1;
24(R)-2-hydroxy-3-nethoxy-propyl)-3-oxo-2,3-dihydropyridazin-4-y1;

24S) - 2- hydr oxy- 3- met hoxy- propy1l) - 3- oxo- 2, 3-di hydr o- pyri dazi n-4-y1; 1-(2- 15
hydr oxy-et hyl )-5-trifl uoronet hyl-1H pyrazol - 3-y1;

2- 0x0-1, 2-di hydro-pyridin-3-yl; 6-nethoxypyridazin-3-y1,

1-[ (2-di met hyl am no- et hykar banoy1l) - net hyl ] - 5- net hyl - 1H pyrazol - 3-y1;

1 nethyl2 0Xx0- 1 2 dlhydro pyr|d|n 3 y1

~ o N T ~ oA T ~



In certain In certain 25 In certain In certain In certain In certain In
certain 30 In certain In certain enbodinents of fornula I, Ais

enbodi merwe 20fo/d7e6omul a |, A is enbodi ments of fornula | PCAEP00/HMAI meNt S
of formula I, Ais enbodinents of fornmula I, enbodinents of forrmula I,
enbodi ments of fornmula |, enbodi ments of, formula |, enbodinents of formula
|, enbodinents of fornula |, enbodinments of fornmula |, enbodinents of

f ormul a | state bbiogitnretad . shofevemty wnthe discassritvattidntbnege ofd tofinuhalth of iei s

enbodi nment f ormul a of fo rrbodl ment s
of fornul a% & S r8‘“8nB%a"”rlﬁeonflta‘ m“%anagﬂ"m eJ‘ﬁdgm&nu anﬁ;e %%Hdlfﬁ%n{eglca formula I,
Ais erTbO(theE‘met'}Spraétltfoﬁémlhcaotherféctbls enbodi nents of fornula I, Ais
enbodlnentsof formula_l is e f fornula | Alse di ments
of formul &9 termps .téossﬁis%%ﬁdﬁ@ﬁv% %Hb%&ﬁ%qﬁle@gem hengeserring o %V%ﬁ ornula I,
A i's egboglicsmphiats Bl réf@treﬁw the broa@dhﬁnﬁ@@@ﬁh@?iﬁa%l@efs \%?lrd'sﬂlblr@feﬂred ﬁ&o‘r@

enbodi nents of forimula I, A is enbodinments of formula I, -

2- et hyl - mﬂferrédﬁ@ctmpstaur«;firredld@”mmqméxlﬁw 1H pyrazol - 3- yI 1H- pyrazol 3-yl.
5-met hyl -4 rreétgll e % géatm%ﬁ’%fii&)ﬁ(e%se sediydde.o- 3H[1, 2, 4] triazin-2-yl. 5
-ethyl- 1 pyr

1-((R) -2, 3-di hydro@y pr@p@vle)m@nhetlhydse $tatepye. azamling3the clinical symptoms of the

2, 5-di net hy1-2H-pyrazoI razol -3-yl. 5-nmethyl- 1H[1
.2, 4]triazol -3-yl . dipcase Btl"“i‘?é]f)hg?ldei ﬁ”zw%e@ﬁha&lafwge Giposel 10 or prédisposcd
3- et hyl - i soxazol - ﬁ)tﬁé disds8BhRYbutfbes I%t%tterxb%éi’lbe orldlsﬁﬂly symptoms of the
4-methyl -[1,2,3]triazol-1-yl. 4-nmethyl-pyrazol -1-yl

5-met hyl - [ 1, 3, 4] ox@E¢aag RteD-y| . 2- propy1l- 2H pyrazol - 3-yl .

4

, 5-di nethyl-4H[ 1.2, 4 o] ' -
4ot hyl -3 5. di oxol. 5. dhHane (B g et KR AUVl RER e
4- ( 2- hydr oxy- et hyl ghs&s&tdte@xus 41,1Iﬁea:l|sytylﬂtromss¢ﬂ- [1,2,4]triazin-2-yl. In
t ai nbodi t f f I -met hyl -1i I
5010/ 072607 PCT] EP2BI/ 06SREhe oot iiisor faF o BRUTOR AL PRl a 1, A

is 1 462-met hoxy- efdpysdio®of thEHRYdse sthid @Yk @EniGhl-s$mpioims. | N certain
enbodi ments of formula I, Ais pyrazin-2-yl. In certain enbodi ments of

formul a | Thexemss ‘Greatveg hydonigringizai fregcting” when referngith 2 epgreiarleaetian of
formul a | formul a
NN e e i e T S
nmor phol i nindicyted ahdioctbe tiesingd erblock. feshioslddfe appnemated tha,t thi regctidn Wthh
- (2- met hox

o ron g bt e i A Gested Fndid e e iRl pot Rk ey

enbodioenisntihatioalomil@rchgends WhicH wefesihitialy e@ddaony | thet yty)be Dne BBMb -
1Hpyraz ol -3 -yl. 10 In certain embodi nents of formula I, Ais
pyrim di nlngerlgapdlates 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

25 Beilstein Institute computerized system for the generation of IUPAC 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

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



In certain enbodinents of formula I, Ais pyrimdin-5-yl. In certain

enbodi nents of fornmula I, Ais 2 -nmethyl-pyrimdin-4 -yl. In certain

enbodi nerwe 20fo/f7esomul a |, Ais 5 -chloro- 3 -oxo0-2,3 PCT/EP2009/067060

-di hydro-pyridazin-4-yl. In certain enbodinents of fornula I, Ais 3

-0X0-2, 3 -di hydro-pyridazin-4-yl. 15 | 4(:_ertai n enbodi ments of fornula I, A
is thiazol-4-yl. In certain enbodinents of formula I, Ais 2

- met hy| - t ¢hirak edntetayd encompaseed ki the sttt nﬁﬁtese aftrucowrerstioavn heren gy exist in
pyridin-4 certa ormul a thyl-5

et hy - aiitplelaiB il ReRT RGO (bt b Lo BulBodirBiR'S of formut

I, Ais 1A1-1ﬁo(ltS)ltsZn&pubiicbu(dfsddm{1ﬁé@w&i)l -abe @ pbisated htHipyy Rfa@tndd in YHeir 20 I n

certain enbodi nents of formula I, Ais 5 -cyclopropyl- 1H pyraz ol-3 -yl.
In certai M&Hodi ments of formula I, Ais 1-methyl- 1H pyrazol-3 -yl. in
certai g enbodi nents of formula I, Ais [ 1,2,4 Jtriazol-4-yl. In certain
enbodi nents of formula |, Ais 1 -(2- hydroxy ethyl) 5 -nmethyl- 1H pyraz
ol -3 -yl. Injanother erabaslimets o isientongtrovigesnapmpopndsmfitie ryglethy| - 3 - oxo-2, 3
-di hydro-pyridaz in-4 -yl. 25 In certainsenbodi nents of formula I, Ais 3

- 0X0- 2, 3 -di hydro- pyri dazi n-4
1 4R) - 2- hydr oxy-propyl)-5
of formulal, Ais 1 4S
certain enbodi ments of f
- met hoxy- propyl) -5 - net hy .30 I'n certain enbodi nents of
formula I, Ais 1 ((S)(:?qhydr -3l - metlhoxy- propyl) -5 -met hyl - 1Hpyr azol - 3
-yl. In certain enbodi ment s ofRforr%I K is 4 -((R-2-hydroxy-3

- met hoxy- propyl1)-3,5 -di oxo-4,5 - di hydro 3H 1] 1,2 4]triazin-2-yl. WO

2010/ 0726%ﬁ%£@%%§é,9&%?§91€ sal%sﬁthere{)f,] certain embodiments of formila I, A
pyr

|. In cerftain enbodinents of formulal, Ais
I-3 1H pw.azop-3 -yl. In certain enbodi nents
-met hyl - 1H pyrazol -3 -yl. In
(R) - 2- hydr oxy-3

is 3 -net 6- 0X0- 6 azin-1 -y In certain enbodi nents of forrrula I,
Ais 6- neWhe;rI:mpyrazm 2 yl. In certain enbodinents of formula I, Ais

4- rret%l- yrlmdl In certain enbodi nents of forrmula I, A IS

6- oxo-1, 6- di hylrd- 8’91”a2|n 2-yl. 5 In certain enbodiments of fornula |, Ais

5 -nmethyl- 1 -{Rydiraxycarb onyl nmethyl)- 1H pyrazol-3 -yl. In certain

enbodi ments of formula I, Ais 1 -(2-hydroxy-ethyl)-1Hpyraz ol-3 -yl. In
certain embodiMfta 8fo$iormula I, Ais 6-oxo-6H pyridazin-1 -yl. In certain
enbodi nent s of {S duyla l, Ais 72 (2- hydroxy-ethyl)-3

- 0X0- 2, 3-di hydro pyrldazm 4-yl. In certain enbodinents of fornmula I, Ais
1 -net hyI 6- OXR-i8;, 6- di hydro pyridazin-3 -yl. 10 In certain enbodi ments of
forrrullg , Ais 6- q{ﬁ 6 di hydro-pyridazin-3-yl. In certain enbodi nents of
formul'a I, Ais 5 -Pri u’ororrethyl 1H pyrazol -3 -yl. In certain

enbodi nents of fornulalkll, Ais

2- ((R) - 2- hydr oxy- 3- et hox opy1l) - 3-oxo- 2, 3- di hydro-pyridazin-4-yl. In
certai n enbodi ment SY8FOXpt r?gl% , Alis

2-((S)-2-hydroxy- 3@%51@8%%(3%&8513& 3-0x0-2, 3- 15 di hydro-pyridazin-4-yl. In
certain enbodinents of formula’l, Ais 1 (2 hydr oxy-et hyl ) -5

-trifluoronet hyl- 1Hydyaxa£ etlkaxy- 9iaa1HYh certain enbodi nents of fornula I, A
is 2-gxo-1, 2- :h dro-pyridin-3-yl. In certain enbodinments of fornula I, A
is 6- rrethoxy pyrldazm 3-yl. In certain enbodi nents of formulal, Ais 1

-[ (2-di met hyl am no- c@mbydiazrslubmmédanyht hyI] -5 - 20 met hyl - 1H pyrazol -3 -yl.
In certain enbodi nents q[y cﬁ 1

- met hyl - 2- oxo- 1, 2- PR SB&FW&F h%*eroﬁqy’ In certain enbodinments of fornula
I, Ais 1 -(2-hydraycRlidiiyl-&- oxo-1, 6-di hydro-pyridazin-3-yl. In certain

enbodi nents of formula I, is 5 rrethyl 2-0x0-2Hpyridin- 1 -yl. In
certain embodi ment Cieflkibrandia |, Ais 3 -oxo-2,3 -di hydro-pyridazin-4-yl .
25 R is:
hydrogen;
Crealkyl;

alkylcarbonylalkyl; or



25 In certain enbodinents of fornula I, Ais 2,4-dioxo-3

, 4-di hydro-2Hpyrimdin- 1 -yl. In certain enbodinents of formula |, Ais 1
- ((R) - 2- Woroey73607 met hoxy- propyl) - 6-ox 0-1, 6- di hydr o- pgTiE®awoee®ey| . | n
certain enbodi ments of formula I, Ais 1 -((S)-2-hydroxy-3

- met hoxy- propyl)-6-ox 0-1,6- di hydro PY|'s i dazin-3-yl. 30 In certain

enbodi nents of formula I, Ais 5

- met hyl - 2, 4- di oxo- 311111Xd¢¢f§7@i¥y@112>ﬂ-lr pyrimdin-1 -yl. In certain enbodi ments of
formula I, A ig 4-ejsh 5-di hydro-3H[1,2,4]triazin-2-yl. In
certain enbod|1§r4e dei{ Cl%lnp%%eflgeq)%”% is 3

- et hyl - 2, 4- di oxo- mydrc@bﬁu;ycdro 2H-pyrimdin-1 -yl. In certain enbodi ments of
formJIaI, A is 4-nethyl -6-o0xo0-6H pyridazin-1 -yl. WO

2010/ 072607PCT/ EP20097t5%17060 -27 - in certain enbodi ments of formul a I, A
is 1-nsthyl-6- mlgnilde eﬂéuefi%dh@ropmaﬁégm -B-Mkoxy:; 'Ealéec'it(,@lk';}l %aﬂ@c@lma&@ gf
formula I, Ais 1-ne -2Z2-o0xo0-1 ciro pyridin-4 P/ certain

enbodi nent S of6akk(y}squ)@1,|C1 6Alki§/lg§ulfanyl C 6alkylsulﬁnyl phenylsu fonyl whereln the phenyl
1-((R)-2-hydro 0 Y, .5 1n
certa n enbodi rren%’s O*}H?ﬁ%ﬁxmﬁ@sp?{&gd \gltﬁ)émaikﬁ nl‘ﬁj 19%9&&9 ¢! 91'k9fe§fb¥£yl,

1- (2- acet oxy- 3ammabdfwbqn)y} 0] @qilydxyﬁar!ie@l;ﬁ@a&pﬁycarbonyl -Calkoxy;

yr ol -1yt Ao ERGT el RS SRS Coma PPk b ey

pyrrol -1-y1;
1, 5-dijpet hyl - &R@ky—@u’alko@}’ﬁﬁﬁr 3y@1 gaikox5 @E(,fatky anRYd- Cﬁj!;dlkc&y}’@] 1-(2-
hydroxy propyl) - et hyl - pyrazol - 3- -1 sobut yl azol -3-y1

1- et hyl - t et ra@ﬂkkly gligy- Cselallwmﬁydfyxy ﬁycqﬂaﬂrﬁ@wy@%‘%xl alkoxy; ymino;

e e e ﬁ%y?azﬁl

-yl; 1,5 - dipipdrhgiﬂyl;l_p—ipg}d*lmﬁoi&y, 3ayrbcarbonyl-Cy_galkoxy; Ci_galkoxyamino-Csalkyl;

i o et o YR G SR AR RS R o, Cy s 1
é o- ?Hﬁft Hl_z Jaal]i{yﬂeaﬁmﬂ 1&1%11@2@ iyl %cﬁ%aiﬂﬁflgﬁtzdmgbrtbb@ﬂ@%mkoﬁydaﬂbonylc1 alkyl;

met hy ri azo ; me ri‘azo
net hyl - pyr azo|011@9<11an5n9ﬁéfhﬁwL?116@)/%0@55/1&@510 Graghcyl; ily%qoasmﬂrb%ylr%{zm 3-y1;
4, 5-di net hyl [1 |
4- et hy1- 3, 5- di oxo]hg&%&%l@ﬁ6%1(&5%1Cé6a%@r(?§??(ﬁ OE%dIadﬁa‘?élr}@%y?‘h%ﬁ%% oy
4- (2- hydr oxy- ei@yda)ky&nﬁdldxy)maﬂq -6+ gilkpehedioky:2ind] t ri azi n-2-y1; and

5- et hyl -i soxagol - 3- he [of0) ds of formula |
mmy be ot o sgod 1 RSyt BpFPhrReSTRT MRETH RoniRGERIRAE Pt om0 o !
R6 i s20hymregein; enﬁodﬁéﬂni@}ﬁfforﬁfulzhﬂhﬂlso R7 is: hydrogen; hal o;
C _6al kyl; G _6al koxy; hal o-C _6al kyl; hal o-G _6al koxy; G 25
6al kyl sul Igsypin e@iboélétll%iﬁl%ftf?q%i ¢4 gal kyl sul finyl: phenyl sul f onyl
wherein t SRS RAIboBALdIQI thin Pl banabiy @ubstituted with G _6al kyl;
nitrile; hydroxy; G _6al kyl carbonyl; am no ¢ arbonyl; Cl_6al koxycar bonyl
Ci _6al koxmrtblowmboci]ln®aldfcfmmulmy@nbfrymé)rtbdnyl WO
2010/ 0726{1317@ alln%P%ogigle(I)l 702 12 1bm§d§ oxycar bonyI G _6al koxy;
Cl_6al kyl ani-nocar bonyt aw p bal koxy- G _6al koxy;
hydr og$- Qn cﬁﬁhlh@:mbod@en&aifkm’nﬁmnpqﬁ 6al koxy; G

_6al kyl su fon alkoxy; oxy-Ci  6al kyl; C3 _6cycl oal kyl -C _6al koxy;
ami no; n%anG &Wentsdff‘@‘&{“%ehylls 2d _eal kynyl mor phol i nyl ;
mor phol i n]}'llce@am@ﬁlb%b{ﬁneng'oq%tﬁﬁfldwhﬂs @i peri di nyl oxy;
am nocar bonyl - G _6al koxy; C _6al koxyami no- G _6al kyl ;
hydr oxy- Gn O@aalwnémm@n@ofm%l q@ 1.6al koxycar bonyl ami no- C1_ 6al kyl ;

C _6al kyl i ﬁl h%! },am nocar bonyl ;

G _6al kox@g{glﬁ ﬂekﬁ)@hﬁ%élalclﬁ ! goll Ef} Mr%\énocar bonyl - G _6a| kyl ;

a 6al3@y|mmerta)lﬂ@mboﬁmrhdn;squfdsmdlrla)kRéw(bga}}dy}C| 6al kyl ; hydroxy G _6al koxy-
C _6alkyl; or nitro; i ndependently is: halo; G _6alkyl;

G _6al kox{‘i1 Ceﬁﬂpﬁn@od’@%ﬂnksﬁfforﬁﬁlll%leglls I??)ﬂll%lal koxy; Ci _6al kyl sul fonyl; or

Nitrile; Incertain embodiments of formula I, R" is hydroxy-C.alkyl.

In certain embodiments of formula I, R' is Csalkoxy-Calkyl.



le is R; and A and Rl are as defined herein. In certain enbodi nents of
formula I'l, the subject conpounds may be nore specifically of fornula Ha or
formul a HEO 2Re0RE2d0r wherein p, R6, R7, R11l and | e ar@Cagprd@bionm®do herei n.
In certain enbodi nents the subject conpounds are of fornula Ha. In certain
enbodi nents the subject conpounds are qf formula Hb. In certain enbodi nents
of any of formulas Il, Ha and Ith, ,R6 i's halo or G _6alkyl. 20 In certain
enbodi nenhlyedﬁlna@nQDOdﬂneﬁlwrQﬁﬂra@la] IHIaOImndall}’tShibStR@ed eyt _6al kyl. In certai n

enbodi ne r as |

Co o e s Bhnambot BT ARyl g PGP sl nbge R R R
certai n ebposhcdeirys of any of formul as I, Ha and Ith, R6 is ethyl. In
certain enbodi ments of any of formulas ||l and |t 7 is: hydrogen;

fluoro; chicEHBin eopodimsn. ofiforgya iy Wptloé%lhyslub“}?étﬁ% yl-et hoxy:
trifluer omehmh,en%amfsmémm RERd ﬁHeHﬁ%ﬁEﬁdT@&ﬁbstﬁﬁEd‘@ﬂbe% fﬂ%a/br

met hanesul fanyl ; net hanesul finyl; toluenesul fonyl; nitrile; acet
am nocar bf@nwmewﬂh9)%\}1@&mgofr3rlsubmqﬁtswglamﬂwﬂww@b@yted &anbbyly; Ci- VO

2010/ 0726 E 706 a
net hyl am Hio g%é%%?%é’%@x@ Qﬂr%lt’ ﬁglf()y% %%égﬁ%ﬁﬁg @Xye{ﬁﬁ >}6Ml<}’15111f2111y1 Ci.
et hyl am qatigtshifiay]; pired yian@ayil Wienih ﬂfeqmyhﬂwrtldnydbmmaﬂey hypktitutldvioxget hyl :

RN O o VG S b BB ety bR AT o i celloxycarbony: €,
N- (2- et h(,qnab@g &nyhbmum&awdm&e&rwﬁyl }Nsd%@b%ém](ﬁ@&lﬂ&@bh)" 5

am nonet hyl oc- am nomet hyl ;'met Ayl carbony! ari nonet

N, N- di - ( 2caHsyéansrgeariopy)C . ahonprietBoxy-Gorabkany hxdrwéydalkoxy, Cu

et - but S R ey S R Py Ph A v

i fsopr opy:csalldmwl,rmyc,amhmmﬂl saizlt)hy(EMamenjrinr&aidﬁygybp@XMlO]}llhﬂ mnﬂl@:]myléhibogb ment s
of any of fo r uor o; . chl or

br om, | oAU R R e B cbs A BT RS RImo-C R

di fl uqson@}da@ayycl mm@@wl 2@1&5}14 cl Aok dagsonRIIRX T e1aNEXYG hydr oxyet hoxy;
hydr oxynet hyl ; hydr oxyet hyl ; ﬁdrox propoxy. In certain enbodi nents of

any of fmamﬂ%@mvlamqw Gn@ﬂml 631 o ylla@lnqey@p@deﬁr safqoppragt ony K iesplsyl: bi-omo;
thyl ;
ot ot I TERRRHLC ORISR A RO RIS A BRI L o

rret hyI enediroxyr;two rdptdny ke ticotk ynayfornc & Ct-adlkylertody wehdls- bezalhyiynadﬁoﬁyor mul as
r.o Luor.a: chlor b th
et hosey 1 GRS paca R & R B Pl Pins i MRes SR Shtiefh oy 1 o
hydr ogen; subktith@ltor substierits daoh ivdopeticrantdedddd fom: Mford;@hvid;agorhd; ol and
I1b, R7 is: ]thh gépqﬂ}or chloro, 20 In certain enbodi nents of any of
X

formul as Mpthy Qy: ehoxys triflerrpethy s difuerepetiony dheibancsEngliof any of
formul as |bwafRu@ngi: In‘lc@han"esdlﬁnﬁ 1tof1clef?crsu%0n>ll MieRL LAY SRRl BERS of any of

formulas I, Ha a b, . In"certai’'n enbodi ments "of any of
f ornul as mbthomaéa@dyll; trbthorcyqastIIylmethoxy, ¢ambaer hmrﬂxwﬁltbodylmﬂlosypf any of

formul as || 6al k @] 6a| rtain emodi ment s any of
formul as IPFth Fa{nr;'ncica%loiﬁylgqeel‘; 0% nm C>>é a}/ r%ly?lroxyetﬂoxy, me%ylamlnoe (4

25 methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; or two adjacent substituents may form methylenedioxy, ethylenedioxy or
difluoromethylenedioxy.

In certain embodiments of formula I, R? is phenyl optionally substituted onece or twice with
a substituent or substituents each independently selected from: halo; Ci.salkyl; C;.salkoxy;

30 halo-Cealkyl; halo-C;salkoxy; Ci.salkylsulfonyl; nitrile; alkoxyalkoxy; hydroxyalkoxy;
alkylsulfonylalkoxy; hydroxyalkyl; or Cs e¢cycloalkyl-C; . salkoxy.

In certain embodiments of formula I, R? is phenyl optionally substituted once or twice with a

substituent or substituents each independently selected from: fluoro; chloro; bromo; iodo;



30 In certain In certain In certain In certain , Ha and Il b, each Rl1

i ndependently is: halo; G _, Ha and Il b, each Rl1l i ndependently is fluoro
or WD 20%0/20260PCT/ EP2009/ 067060 - 30 - In certain erbddipaemos’osd any of
formulas Il, Ha and Ilbr is 1 and R11 is 4-fluoro. In certain enbodi nents
of any of formula I'l, Ha and Il'b, Ra is-hydrogen. The invention also

provi des net hods for treating a di sease ‘or condition nediated by or
ot her wi semagsbeihat; em:tmxu/hethom b(iiﬂuoecuefprhx:lr dlﬂnw@mﬁmhmn@bmsulﬁmg nitrile;
adm ni sterl ect 5. 1in need t ective anpu

conpound of trﬁ? e%}O \S/Iiar?il ﬁ’eth‘ﬁ% hly Ve eth Vf8x>beﬂ%x}1 Oc{é:%’dﬂ%?o%lglsq}ox?' treating
an i nf | anmmdeasiy,entbedipidhatdfymmla IjRéh}qilfeﬁylcnplﬂdnaﬂlanbstinli’ted omdche dvicomthiasi ng

adm nistering to a subject in.n reQf an effectiv unt of a
conpound S tHet oA yaR SF@&&%@FH%@% Gtk o U0 CRS R OT O ameds

i nhi bi sor ethﬁhﬁlefﬂl'o%%%%xg&)‘lﬂ%ro%tﬂy'ﬂfdﬁfﬂ?@rh@thb{xﬁ'rﬁﬁﬁé@neﬁl‘x&&eﬁ%xﬁrt hritis,
and nmore parficularly 1 heumatoi'd arthritis, osteoarthritis, psoriasis,

al | er gi ¢ lvshrorethoxy hydeoximathyk ﬂib’@iﬁkﬁetmﬂswqyclppm@ylmﬂthﬁmar y di sease, airways

hyper ~resp cgﬁ%j%% n%gl’mda%%po 'f(g;mﬁl.}ahof: ﬁ’z %A rs#%éjﬁ@@&%ﬁée'o? ’tw1c5 éﬁl%%hﬁstm\ﬁ?l

di sease, I sease & di a pal n condition, such as
i nf | ammat @TS}Abﬂﬁ]lldm;tS oaTel mdeladndﬂalyrsﬁle\ztesderralhalpainathyljemétabX}panﬂuorpmﬁﬁrnst r ual
pai n; cen{l}r al pai n due to m grai ne or cluster headaches; 15

S,
nerve inj leof‘i”lnét“kh@ﬁ’fllﬁhﬁfl%?g fn‘i%l soning; ischenic injury;

i ntergpi tlnadenﬁiﬁ%&ﬂbbuﬁnenﬁsaﬁ@&{num N 1sV15hreﬁ!Jl, subAft@8d b P twiRaGh@ral s@bstituent
infection; post-traumatic injury; pain associated with irritable bowel

syndr one. OrFbstHicnicegeh mypq@éeralwswsteﬂ aosy: ﬁugms eltlgesr, medyyk hmaihoxyi opAitile.
gast r of nt TR BRI R ule‘ﬁ%ﬁ’@av Sy 08 e OB IR Mol g
| nf | ammat lorogrtBoweiboDinseasd ﬁQIhBID)I RBi: phemyl (ﬁeﬂmcu’o@hdlydxt%ﬁuormplhm@dﬂ

di d | d t th G
i stens! ofudrmBen koo & AR RN o o BRb B FHENE s Sy

accor dancgnwkiynphéiy ;R Bhedso-phentyhe i nvention are shown |n TabI e 1, together
with pl C50 values for P2X7. 25TABLE 1 # Structure  Nanme pKi 1 0 0
4- ( 3- FI uolgepriamybpdmcgisns formuta b R” iss phemyli dr dugsgohenyhiel- @u@aﬂa@wm c acid

(2- met hyl gosDphERh: LembroRtemiLl 2aideo SndfP or3, B0 HHenyi.
In certain embodiments of formula I, R? is 4-fluoro-phenyl.
In certain embodiments of formula I, R? is 3-fluoro-phenyl.
20 In certain embodiments of formula I, R? is 3.4-difluoro-phenyl.
In certain embodiments of formula I, R?, R* and R’ are hydrogen.
In certain embodiments of formula I, R3, R4, R®and R are hydrogen.
In certain embodiments of formula I, R* is hydrogen.
In certain embodiments of formula I, R* is hydrogen.

25 1In certain embodiments of formula I, R’ is hydrogen.

In certain embodiments of formula I, each R® is independently: halo; Cysalkyl; Cy.salkoxy;
halo-C.salkyl; halo-C;salkoxy; C;.galkylsulfonyl; Ci.ealkylsulfanyl; C;_alkylsulfinyl;
phenylsulfonyl wherein the phenyl portion is optionally substituted with C;_ealkyl; nitrile;
hydroxy; C;_galkylcarbonyl; aminocarbonyl; C;.salkoxycarbonyl; C;_salkoxycarbonyl-C;.

30 alkoxy; hydroxycarbonyl; hydroxycarbonyl-C; salkoxy; C;.salkylaminocarbonyl-C;.salkoxy;
Ciealkoxy-C, galkoxy; hydroxy-Cisalkoxy; C;salkylamino-C;salkoxy; Cisalkylsulfony-C;.
slalkoxy; hydroxy-Cisalkyl; Cs.scycloalkyl-Cisalkoxy; amino; amino-Ciealkyl; Ci.salkenyl;
Ci.galkynyl; morpholinyl; morpholinyl-C;_ salkyl; piperazinyl; piperidinyloxy;



CH, -31 - 2 OH3H N 101 NO ICH (S)-4-(4-Fluoro-phenyl)-6-o0xo-1,4,5, 6-
t et rahydr o- pyri di ne- 3-carboxylic acid

{5-[1- (2-woanmy2@rhyl ) - 5- net hyl - 1Hpyr azol - 3 -yl1] - 2- net BgITAPR@Ps3060 am de
7.735 3 CH3H Il el N 14101 / NN CH3 (S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5, 6-
t et rahydro- pyri di ne- 3-carboxylic acid_h%znethyl-5-(2-nethy1-2k+tetrazo|-5-
yl)-phenyl]-amde 6.21 4 CH3 0o NO \ N H3C/ CH3

(S) - 4- ( 4- #hinogasbqiyk Ry balkadyok osalkogyBnigo-Gietikahliroxyp§r satli yimiBo-€arstlbyly| i ¢

SC :\Idl 2:5_ (éfﬁgfk%ix}r/r(%%]c)ﬁ%lfallnl_ilfl(g&% lgyll;_C?’ f.GXﬂ'%ll_c%fborq}?l%nq 11'03(91h6gﬂ<¥/1;]c'1? mde 7.715 5 GBH
calkylaminocarbonyl; C;_salkoxycarbonylC;salkyl; C;.salkylaminocarbonyl-C,_galkyl; C;.
salkylamino-C,galkyl; hydroxycarbonyl-C;.salkyl; hydroxy Cisalkoxy- Cigalkyl; or nitro; or

5 two adjacent substituents may form a C,,alkylenedioxy or halo-C,alkylenedioxy.
In certain embodiments of formula I, each R® is independently: fluoro; chloro; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; trifluoromethoxy;
methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyl;
aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;

10  hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl;
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)-

15 aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl,
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of formula I, each R® is independently: halo; Cysalkyl; Cy.salkoxy;

20  halo-Cealkyl; halo-Cealkoxy; Ciealkylsulfonyl; nitrile; C,.salkoxy-C;_salkoxy; hydroxy-C;.
salkoxy; Cj_galkylsulfonyl-Cealkoxy; hydroxy-C;_ealkyl; hydroxy-C;.salkylamino; C;.
salkylenedioxy; or Ciscycloalkyl-C.salkoxy.

In certain embodiments of formula I, R' is phenyl substituted one, two, three or four times
with a substituent or substituents each independently selected from: fluoro; chloro; bromo;

25 iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl;
nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy;
methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R" is phenyl substituted at the two position with halo or
Ciealkyl, and substituted one or two additional times with a substituent or substituents each

30 independently selected from: halo; C;ealkyl; C;_ealkoxy; halo-C;.salkyl; halo-Cealkoxy; C;.
calkylsulfonyl; nitrile; C;salkoxy-C;_salkoxy; hydroxy-Ciealkoxy; Cialkylsulfonyl-C;.
salkoxy; hydroxy-Ci.salkyl; hydroxy-Ciealkylamino; Ci,alkylenedioxy; or Cs.cycloalkyl-
Ciealkoxy.



[ NH(S)-4-(4-Fluoro-phenyl)-6-o0xo-1,4,5, 6-

t et rahydr o- pyri di ne- 3-carboxylic acid

[ 2- met hylWB-201H7pspr azol - 3-y1) - phenyl] - ami de 7.745 6 CHPCTHPRO09AL7060 NL. cH3
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [2-nethy|-5-(5-nethy|-pyridin-2-x%r1 phenyl]-amde 7.07 - 32 - 7 CH3
HONO\ HRp 2----/CH3 H3C (S)-4-(4-Fldoro-phenyl)-6-o0xo0-1,4,5, 6-

t et r ahy dr lp-gsytpincinthed Bacoterdd dapiuila], aadhR {is infdepqnetlyd halryC pralkyl Oi-«8kemt hy| - 1H

(%) " (G ST T ey ¢ ANt e ekl oG
aci d [ 5- (@thos ot gulkyRtrtimyl-&a7 edlkSeyy hydraxy-Orialivyll:- pydroyy-Cr qulitytkeniGo 36,/
salkylenedioxy; or Cs_ecycloalkyl-C;_alkoxy.

5 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.

In certain embodiments of formula I, R' is phenyl substituted two or three times with
10  substituents each independently selected from: fluoro; chloro; bromo; methyl; and methoxy.
In certain embodiments of formula I, each RSis independently: fluoro; chloro; bromo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, each R® is independently: hydrogen; halo; ethyl; or
15 methyl.
In certain embodiments of formula I, each R® is independently: halo; or Cy_galkyl.
In certain embodiments of formula I, each RS is independently: chloro; or methyl.
In certain embodiments of formula I, p is 1 and R® is halo or Crealkyl.
In certain embodiments of formula I, p is 1 and R® is chloro or methyl.
20 In certain embodiments of formula I, p is 1 and R® is halo.
In certain embodiments of formula I, p is 1 and R® is Crealkyl.
In certain embodiments of formula I, p is 1 and R® is chloro.
In certain embodiments of formula I, p is 1 and R® is methyl.
In certain embodiments of formula I, p is 1 and R® is ethyl.
25 In certain embodiments of formula I, p is 2, one of R® is Ciealkyl, and the other is chloro.
In certain embodiments of formula I, p is 2, one of R® is methyl, and the other is halo.
In certain embodiments of formula I, p is 2, one of R® is ethyl, and the other is halo.
In certain embodiments of formula I, p is 1 and R® is halo or Ciealkyl at the 2- position.
In certain embodiments of formula I, p is 1 and R® is chloro or methyl at the 2- position.
30 In certain embodiments of formula I, p is 1 and R® is halo at the 2- position.
In certain embodiments of formula I, p is 1 and R® is Ciealkyl at the 2- position.
In certain embodiments of formula I, p is 1 and R® is chloro at the 2- position.

In certain embodiments of formula I, p is 1 and R® is methyl at the 2- position.



9 CH3HI O Nel N -CH3 N\/ N=N (S)-4-(4-Fluoro-phenyl)-6-o0xo-1,4,5, 6-

t et rahydr o- pyri di ne-3-carboxylic acid [2-nethyl-5-(1-nethyl-1Htetrazol -5-
y1) - phenyWwp-2arvades0é. 176 7 10 CH3H 401 NI. / | N CH3 PCT/EP2009/067060
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [ 2-net hyl -5-(6-net hyl -pyri di n- 3- y]z? phenyl] -am de 6.653 11 CH3H N O
N,O//l (S)-4-(4-Fluoro-phenyl)-6-o0x0-71,4,5,6-

t et r ahydrp-qsyteingintped Baanssrdd dxpiuilal, dcis @ five- or six- membered heteroaryl selected from:

(2-met hyl ﬁySrf A Syzrgzlo_l}:lll;_ %lliagz%?yqypl))ﬂ‘_o?imngrf tr?azZE’yﬁ tetrazolyl;_ox‘g’z?f)l}_ll; isoxazolyl;
thiazolyl; isothiazolyl; thiadiazolyl; oxadiazolyl; oxazolidinyl; pyridinyl; morpholinyl,
pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.

5 In certain embodiments of formula I, A is a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; oxazolyl; isoxazolyl; thiazolyl; isothiazolyl; thiadiazolyl;
oxadiazolyl; oxazolidinyl; pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each

optionally substituted.

10  In certain embodiments of formula I, A is a five- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; oxazolyl; isoxazolyl; thiazolyl; isothiazolyl; thiadiazolyl;
oxadiazolyl; or oxazolidinyl, each optionally substituted.

In certain embodiments of formula I, A is a six-membered heteroaryl selected from:
pyridinyl; pyrimidinyl; pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.

15 In certain embodiments of formula I, A is a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; oxazolidinyl; pyridinyl; pyrimidinyl;
pyrazinyl; pyridazinyl; or triazinyl, each optionally substituted.

In certain embodiments of formula I, A is a five- or six- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; oxazolidinyl; pyridinyl; or triazinyl,

20  cach optionally substituted.

In certain embodiments of formula I, A is a five- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; or oxazolidinyl, each optionally
substituted.

In certain embodiments of formula I, A is a six-membered heteroaryl selected from:

25 pyridinyl; triazinyl, pyrimidinyl; pyrazinyl; or pyridazinyl; each optionally substituted.

In certain embodiments of formula I, A is a six-membered heteroaryl selected from: pyridinyl
or triazinyl each optionally substituted.
In certain embodiments of formula I, A is optionally substituted pyrazolyl.
In certain embodiments of formula I, A is optionally substituted [1,2,4]triazin-2-yl.
30 In certain embodiments of formula I, A is optionally substituted pyrimidinyl.
In certain embodiments of formula I, A is optionally substituted pyrazinyl.
In certain embodiments of formula I, A is optionally substituted pyridazinyl.

In certain embodiments of formula I, A is optionally substituted pyridinyl.



12 CH3H N lei 101 N/ N HO (S)-4-(4-Fluoro-phenyl)-6-o0xo0-1,4,5,6-

t et rahydr o- pyri di ne- 3-carboxylic acid {542-(2-hydroxy-ethyl)-5-nethyl-2H
pyr azol - 3voybiv/@26vet hyl - phenyl } -am de 6.913 13 CH3H 1. PCIWEPR00Z/0bFO6MH 3 / - N
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [ 2-nethyl -5-(2-methyl-2H pyrazol él y1)-phenyl]-amde 7.033 14 CH3 H N
OO0OVNHI -N(S)-4-(4-Fluoro-phenyl)-6-oxo-1, 4,5, 6-

t et r ahydrlp-qsyteinginthed Baanssrdd dxpiulaL, dcis @ptionally substituted thiazolyl.

[Ni- (5-et hy 1 gbh RYhAZ R nttof Jfgrhqzu_lanfgﬁh% '[1',2,'251%5‘ i!l-b:yqrgbggnaﬁy URitRdIREL NO V
twice with oxo and once with alkyl or hydroxyalkyl.
In certain embodiments of formula I, A is 3,5-dioxo-4,5-dihydro-[1,2,4]triazin-2-yl
5 optionally substituted with C;.salkyl.
In certain embodiments of formula I, A is pyrazolyl optionally substituted once or twice with

Crealkyl; hydroxy Cj.salkoxy- C;_ealkyl; or hydroxy-Cj.alkyl.

In certain embodiments of formula I, A is optionally substituted one, two or three times with
10 agroup or groups cach independently selected from: C;¢.alkyl; Ci6.alkoxy; hydroxy-C.s.
alkyl; C;¢alkoxy-Ci.¢.alkyl; halo; halo-Cy¢.alkyl; C;.¢.alkylsulfonyl-C;¢.alkyl; C.
alkylsulfanyl-Ci¢.alkyl; hydroxy Ci.salkoxy- Ci.ealkyl; Cisalkoxycarbonyl-Cjalkyl; Cs.
¢cycloalkyl; hydroxycarbonyl-C;_galkyl; amino-Ci.salkylaminocarbonyl-C;.salkyl; or oxo.
In certain embodiments of formula I, A is optionally substituted one, two or three times with
15 agroup or groups each independently selected from: Cj_g.alkyl; hydroxy-C; ¢ alkyl; Ci.
alkoxy-C;¢.alkyl; halo; halo-C;¢.alkyl; Cie.alkylsulfonyl-C,¢.alkyl; C; ¢ alkylsulfanyl-C; ¢
alkyl; hydroxy C;_galkoxy- Ci.salkyl; or oxo
In certain embodiments of formula I, A is optionally substituted one, two or three times with
a group or groups cach independently selected from: Cy¢.alkyl; hydroxy-Ci.alkyl; hydroxy
20 Cjealkoxy-C;galkyl ; or oxo.
In certain embodiments of formula I, A is optionally substituted one or two times with a
group or groups cach independently selected from: Ci.s.alkyl; hydroxy-C.s.alkyl; Cie
alkoxy-C;¢.alkyl; halo; halo-C;.¢.alkyl; hydroxy C;salkoxy-C.salkyl; or oxo.
In certain embodiments of formula I, A is optionally substituted one or two times with a
25 group or groups each independently selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-
hydroxy-propyl; isobutyl; oxo; or 2,3-dihydroxy-propyl.
In certain embodiments of formula I, A is optionally substituted one or two times with a
group or groups each independently selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-
hydroxy-propyl; isobutyl; oxo; 2,3-dihydroxy-propyl; ethoxycarbonylmethyl; 2-hydroxy-3-
30 methoxy-propyl; carboxymethyl; methoxy; 2-(dimethylamino)-ethyl-aminocarbonylmethyl;
or 2-acetoxy-3-methoxy-propyl.



[ -N H3 (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5, 6-
t et rahydr o- pyri di ne-3-carboxylic acid [5-(4, 5-di nethyl-2H pyrazol -3-y1l) - 2-
met hyI - phoybic/andode 7. 79 16 CH3H 40 N N, NO , el 1! ( NHFPCT/EP2009/067060
(S)-4-(4-Fluoro-phenyl)-6-oxo-1, 4,5, 6- tetrahydro-pyridine-3-carboxylic
acid [5-(3, 5-di oxo-4, 5-di hydr o- 3H- [1 ?24]tr| azin-2-yl)-2-net hyl - phenyl] -
amde 7.23 - 34 - 17 00 / NH 4-F | uoro-phenyl)-6-o0xo0-1 , 4,5, 6-
t et r ahydrlp-qsytainginthed Baanssrdd dxpiuilaL, éclﬁ dp{l@lally Subséitutgd onglar pw times wBh a
(&) aP b BB Mot pek0R el Wbyl tyomis b
acid [3 ]ﬁ}ild,r&(y-p‘i'bpﬁt d5b§012,]3l=ﬂlbydra>2}0br0§yl- yrlz-hychbﬁylyln]leth@d@ﬂ-piepﬁ 72 19 CH3H 40
Nt N7 In'certaln embod1ments of formula I, A is substituted one or two times with a group or groups
5 each independently selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl;

isobutyl; oxo; or 2,3-dihydroxy-propyl.

In certain embodiments of formula I, A is substituted with methyl, and is optionally

substituted with one additional group selected from: methyl; ethyl; propyl; 2-hydroxyethyl; 2-

hydroxy-propyl; isobutyl; oxo; or 2,3-dihydroxy-propyl.

10  In certain embodiments of formula I, A is a six-membered heteroaryl selected from:
pyridinyl; triazinyl, pyrimidinyl; pyrazinyl; or pyridazinyl; each optionally substituted once
or twice with methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; oxo; 2,3-dihydroxy-
propyl; or 2-hydroxy-3-methoxy-propyl.

In certain embodiments of formula I, A is pyrazolyl optionally substituted once or twice with

15 methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; 2,3-dihydroxy-propyl; or 2-
hydroxy-3-methoxy-propyl.

In certain embodiments of formula I, A is a five- membered heteroaryl selected from:
pyrrolyl; pyrazolyl; triazolyl; isoxazolyl; oxadiazolyl; or oxazolidinyl, each optionally
substituted once or twice with methyl; ethyl; propyl; 2-hydroxyethyl; 2-hydroxy-propyl; 2,3-

20  dihydroxy-propyl; or 2-hydroxy-3-methoxy-propyl.

In certain embodiments of formula I, A is: pyrrol-1-yl; 1-(2-hydroxy-ethyl) 5-methyl-1H-
pyrazol-3-yl; 2-methyl-2 H-tetrazol-5-yl; 1,5-dimethyl-1H-pyrazol-3-yl; 1 H-pyrazol-3-yl; 5-methyl-
pyridin-2-yl; 1-(2-hydroxy-propyl)-5-methyl-1H-pyrazol-3-yl; 2-isobutyl-2H-pyrazol-3-yl; 1-methyl-
1 H-tetrazol-5-yl; 6-methyl-pyridin-3-yl; pyrazol-1-yl; 2-(2-hydroxy-ethyl)-5-methyl-2 H-pyrazol-3-yl;

25  2-methyl-2H-pyrazol-3-yl; 5-ethyl-2H-pyrazol-3-yl; 4,5-dimethyl-2 H-pyrazol-3-yl; 3,5-dioxo0-4,5-
dihydro-3H-[1,2 4]triazin-2-yl; S-ethyl-1H-pyrazol-3-yl 1-((R)-2,3-dihydroxy-propyl)-5-methyl-14-
pyrazol-3-yl; 2,5-dimethyl-2 H-pyrazol-3-yl; 5-methyl-1H-pyrazol-3-yl; S-methyl-1H-[1,2,4]triazol-3-
yl; 1,5-dimethyl-1H-[1,2,4]triazol-3-yl; 3 methyl-isoxazol-5-yl; 3-methyl-[1,2 4 ]triazol-1-yl; 4-
methyl-[1,2,3]triazol-1-yl; 4-methyl-pyrazol-1-yl; S-methyl-[1,3.4]oxadiazol-2-yl; 2-propyl-2H-

30 pyrazol-3-yl; 4,5-dimethyl-4H-[1,2 4]triazol-3-yl; 2-oxo0-oxazolidin-3-ylmethyl; 4-methyl-3,5-dioxo-
4,5-dihydro-3H-[1,2,4]triazin-2-yl; 4-(2-hydroxy-cthyl)-3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-2-yl;
5-methyl-isoxazol-3-yl; 1-(2-methoxy-ethyl)-5-methyl-1H-pyrazol-3-yl; pyrazin-2-yl; 6-methyl-
pyridazin-3-yl; 5-methyl-pyrazin-2-yl; pyrrolidin-1-yl; morpholin-4-yl; 4-(2-methoxy-ethyl)-5-
methyl-4H-[1,2,4]triazol-3-yl; 4-methyl-imidazol-1-yl; 1-(ethoxycarbonylmethyl)-5-methyl-1H4-



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

acid {5 -[1 -((R-2,3 -di hydroxy-propyl)-5 - nethyl-1H pyrazol -3 -yl] -2

- met hyl pheoybio/nrageirde 7.423 20 1.1 lei z NCH / -N PCT/EP2009/067060

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

acid [3 -(2,5 -dinethyl-2H pyrazol -3 iﬁ%l' phenyl] -amde 5.31 21 CH, H | ei

N z NcH3 Sl [ -N (S)-4-(4-Fl uoro-phényl)-6-oxo0-1,4,5 , 6-

t et r ahydr=gepki-gi penddiedribaxyidin-ael; d-nfethyl-pRingdindiyhekt-¢joro- QHX@?ﬁalﬂUﬂms
yl)-2- L2 Qf‘%)d) bﬁﬁHy&% p%r éa%ﬁl 45 RRol- 4%3 ﬁﬁ'ethbl'}héﬂo%-% oyt GHa. O

S 4- (3-Fluoro-p - 6- OXO0- tetrah dro yridine-3 carbox l'ic

ac id [ 2 Ny rmﬂélyé r{b% Htiazelp-py b é@b? 3 @my%z}y- ]n@tawlr ld&pyrazph39 5 CH
cyclopropyl-1H-pyrazol-3-yl; 1-methyl-1H-pyrazol-3-yl; [1,2,4]triazol-4-yl; 1-(2-hydroxy-ethyl)-5-

5  methyl-1H-pyrazol-3-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 3-0x0-2,3-dihydro-pyridazin-4-
yl; 1-((R)-2-hydroxy-propyl)-5-methyl-1H-pyrazol-3-yl; 1-((S)-2-hydroxy-propyl)-5-methyl-1H-
pyrazol-3-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 1-((S)-2-hydroxy-3-
methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl; 3-methyl-6-ox0-6 H-pyridazin-1-yl; 6-methyl-pyrazin-2-yl; 4-methyl-

10 pyrimidin-2-yl; 6-0xo0-1,6-dihydro-pyrazin-2-yl; 5-methyl-1-(hydroxycarbonylmethyl)-1H-pyrazol-3-
yl; 1-(2-hydroxy-ethyl)-1 H-pyrazol-3-yl; 6-ox0-6 H-pyridazin-1-yl; 2-(2-hydroxy-ethyl)-3-ox0-2,3-
dihydro-pyridazin-4-yl; 1-methyl-6-0xo0-1,6-dihydro-pyridazin-3-yl; 6-oxo-1,6-dihydro-pyridazin-3-
yl; 5-trifluoromethyl-1H-pyrazol-3-yl; 2-((R)-2-hydroxy-3-methoxy-propyl)-3-oxo0-2,3-dihydro-
pyridazin-4-yl; 2-((S)-2-hydroxy-3-methoxy-propyl)-3-ox0-2,3-dihydro-pyridazin-4-yl; 1-(2-

15  hydroxy-ethyl)-5-trifluoromethyl-1H-pyrazol-3-yl; 2-0x0-1,2-dihydro-pyridin-3-yl; 6-methoxy-
pyridazin-3-yl; 1-[(2-dimethylamino-ethylcarbamoyl)-methyl]-5-methyl-1 H-pyrazol-3-yl; 1-methyl-
2-0x0-1,2-dihydro-pyridin-3-yl; 1-(2-hydroxy-ethyl)-6-0x0-1,6-dihydro-pyridazin-3-yl; 5-methyl-2-
0x0-2H-pyridin-1-yl; 3-0x0-2,3-dihydro-pyridazin-4-yl; 2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yl; 1-
((R)-2-hydroxy-3-methoxy-propyl)-6-0xo-1,6-dihydro-pyridazin-3-yl; 1-((S)-2-hydroxy-3-methoxy-

20  propyl)-6-oxo0-1,6-dihydro-pyridazin-3-yl; 5-methyl-2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yl; 4-
ethyl-3,5-dioxo0-4,5-dihydro-3H-[1,2,4]triazin-2-yl; 3-methyl-2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-
yl; 4-methyl-6-0x0-6 H-pyridazin-1-yl; 1-methyl-6-oxo0-1,6-dihydro-pyridin-3-yl; 1-methyl-2-ox0-1,2-
dihydro-pyridin-4-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-2-oxo-1,2-dihydro-pyridin-3-yl; or 1-(2-
acetoxy-3-methoxy)-propyl-3,5-dioxo-4,5-dihydro-3H-[1,2 4 ]triazin-2-yl.

25 In certain embodiments of formula I, A is: 1-(2-hydroxy-ethyl)-5-methyl-1H-pyrazol-3-yl; 3,5-
dioxo0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 5-methyl-1H-pyrazol-3-yl; 4-methyl-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl; 4-(2-hydroxy-ethyl)-3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 3-
0x0-2,3-dihydro-pyridazin-4-yl; 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl; 3-oxo0-2,3-dihydro-
pyridazin-4-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 1-((S)-2-hydroxy-3-

30  methoxy-propyl)-5-methyl-1H-pyrazol-3-yl; 4-((R)-2-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl; 1-(2-hydroxy-ethyl)-1 H-pyrazol-3-yl; 2-(2-hydroxy-ethyl)-3-0x0-2,3-
dihydro-pyridazin-4-yl; 2-((R)-2-hydroxy-3-methoxy-propyl)-3-oxo0-2,3-dihydro-pyridazin-4-yl; 2,4-
diox0-3,4-dihydro-2 H-pyrimidin-1-yl; or 4-cthyl-3,5-dioxo0-4,5-dihydro-3H-[1,2 4 ]triazin-2-yl.

In certain embodiments of formula I, A is pyrrol-1-yl.

35 In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-5-methyl-1 H-pyrazol-3-yl.



HONI1I1 NH | 1.1 (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5, 6-

t et rahydr o- pyri di ne-3-carboxylic acid [2-nethyl-5-(5-nethyl-1 H [1 ,2

, 4] tri azowoorwyarreophenyl ] -amde 24 CH HNO I\VIN - 1 HPCUEH2000/087060
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [5-(1,5-dinmethyl-1 H[ 1,2,4]triazgl-3-yl)- 2-nethyl-phenyl]-am de
Cl 10/ NHQCH 00 (S)-4-(4-Fluoro-phenyl)-6-o0xo0-1,4,5,6-

t et r ahydrm-qssteinginrped Baangsrdd doapivilal, dcis @-methyl-2H-tetrazol-5-yl;

[2-chlor Ofn5c_e£t%ih5h1%io m%e?l ko RS ﬁ%&oils 1 %-—dil}llélf?l};lﬂ%?p@}lalzl)l-—ﬁ}cﬂ de 26 CH HSI |
In certain embodiments of formula I, A is 1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 5-methyl-pyridin-2-yl.
5 In certain embodiments of formula I, A is 1-(2-hydroxy-propyl)-5-methyl-1H-pyrazol-3-yl.

In certain embodiments of formula I, A is 2-isobutyl-2H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1-methyl-1H-tetrazol-5-yl.
In certain embodiments of formula I, A is 6-methyl-pyridin-3-yl.
In certain embodiments of formula I, A is pyrazol-1-yl.

10 In certain embodiments of formula I, A is 2-(2-hydroxy-ethyl)-5-methyl-2 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-methyl-2 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 5-ethyl-2H-pyrazol-3-yl.
In certain embodiments of formula I, A is 4,5-dimethyl-2 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 3,5-dioxo-4,5-dihydro-3H-[1,2,4]triazin-2-yl.

15 In certain embodiments of formula I, A is 5-ethyl-1H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1-((R)-2,3-dihydroxy-propyl)-5-methyl-1H-pyrazol-3-
ylL
In certain embodiments of formula I, A is 2,5-dimethyl-2 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 5-methyl-1H-pyrazol-3-yl.

20 In certain embodiments of formula I, A is 5-methyl-1H-[1,2 4]triazol-3-yl.
In certain embodiments of formula I, A is 1,5-dimethyl-1H-[1,2 4]triazol-3-yl.
In certain embodiments of formula I, A is 3-methyl-isoxazol-5-yl.
In certain embodiments of formula I, A is 3-methyl-[1,2 4]triazol-1-yl.
In certain embodiments of formula I, A is 4-methyl-[1,2,3]triazol-1-yl.

25 In certain embodiments of formula I, A is 4-methyl-pyrazol-1-yl.
In certain embodiments of formula I, A is 5-methyl-[1,3,4]oxadiazol-2-yl.
In certain embodiments of formula I, A is 2-propyl-2H-pyrazol-3-yl.
In certain embodiments of formula I, A is 4,5-dimethyl-4H-[1,2 4]triazol-3-yl.
In certain embodiments of formula I, A is 2-oxo-oxazolidin-3-ylmethyl.

30 In certain embodiments of formula I, A is 4-methyl-3,5-dioxo0-4,5-dihydro-3 H-[1,2,4]triazin-2-yl.
In certain embodiments of formula I, A is 4-(2-hydroxy-ethyl)-3,5-dioxo-4,5-dihydro-3H-
[1,2.4]triazin-2-yl.

In certain embodiments of formula I, A is 5-methyl-isoxazol-3-yl;

25



-N Z 0. (S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5,6-

t et rahydr o- pyri di ne- 3-carboxylic acid [2-nethyl-5-(3-nethyl-isoxazol-5-yl)-
phenyl ] -w@i20®/0726085 - 36 - 27 CH, -H N O NNO CH3 PCT/EP2009/067060
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [2 -nethyl-5 -(3 -nethyl-[1,2,4]trjaz 01-1 - yl)-phenyl]-an de 6.28 28
CH3H 0 zN, 0 )47 H3C (S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1,4,5, 6-

tetr ahydrlm q@ytaiitldhﬂved'@ne@&rdrfé@amwlaal &ciB d-(2-methoxy-ethyl)-5-methyl-1 H-pyrazol-3-yl.

[ 2- et hyl 4- net , phenyl] am de 7.145 29 OH3 H N
0" Nror Takeh R Rndh ol A% b3 Py
tet rahydror-de Mﬁlh(ﬂthﬁﬁdiﬁﬁ@w’(ﬁ@dm{uﬂaﬂ aclsd Ifleﬂtyll’ﬁ@j?rhuhn5 y¢.4- met hyl - pyrazol - 1-y1) -

phenyl - aIrIT11 c%?tagl e?n odiments of formula I, A is 5-methyl-pyrazin-2-yl.
5 In certain embodiments of formula I, A is pyrrolidin-1-yl.
In certain embodiments of formula I, A is morpholin-4-yl.
In certain embodiments of formula I, A is 4-(2-methoxy-ethyl)-5-methyl-4 H-[1,2 4]triazol-3-yl.
In certain embodiments of formula I, A is 4-methyl-imidazol-1-yl.
In certain embodiments of formula I, A is 1-(ethoxycarbonylmethyl)-5-methyl-1H-pyrazol-3-yl.
10 In certain embodiments of formula I, A is pyrimidin-2-yl.
In certain embodiments of formula I, A is pyrimidin-5-yl.
In certain embodiments of formula I, A is 2-methyl-pyrimidin-4-y1.
In certain embodiments of formula I, A is 5-chloro-3-0x0-2,3-dihydro-pyridazin-4-y1.
In certain embodiments of formula I, A is 3-0xo0-2,3-dihydro-pyridazin-4-yl.
15 In certain embodiments of formula I, A is thiazol-4-yl.
In certain embodiments of formula I, A is 2-methyl-thiazol-4-yl.
In certain embodiments of formula I, A is pyridin-4-yl
In certain embodiments of formula I, A is 4-cthyl-5-methyl-4H-[1,2,4]triazol-3-yl.
In certain embodiments of formula I, A is 1-((S)-2,3-dihydroxy-propyl)-5-methyl-1H-pyrazol-3-yl.
20 In certain embodiments of formula I, A is 5-cyclopropyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1-methyl-1H-pyrazol-3-yl.
In certain embodiments of formula I, A is [1,2,4]triazol-4-yl.
In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-5-methyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-methyl-3-0x0-2,3-dihydro-pyridazin-4-yl.
25 In certain embodiments of formula I, A is 3-0x0-2,3-dihydro-pyridazin-4-yl.
In certain embodiments of formula I, A is 1-((R)-2-hydroxy-propyl)-5-methyl-1H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1-((S)-2-hydroxy-propyl)-5-methyl-1H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1-((R)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-
pyrazol-3-yl.
30 In certain embodiments of formula I, A is 1-((S)-2-hydroxy-3-methoxy-propyl)-5-methyl-1H-
pyrazol-3-yl.
In certain embodiments of formula I, A is 4-((R)-2-hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl.



CH3 30 CHBHN 0 O NNO )=---NI H3C

(S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [2 -wethwle73607(5 -net hyl -[ 1, 3, 4] oxadi azol - 2-yl) - po@EmpRjosaniode 6. 275
31 CH3 1 NO CH3H I1* N 10 N/ N H3CH (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1, 4,5, 6-tetrahydro-pyridi ne- 3- car_lﬁﬁx_yl ic acid

[ 2- met hy1l- 5- (5- net hyl 1H pyrazol - 3-y1l) -phenyl]-amde 7.35 - 37 - 32 CH3 1.1
|. - N (S)Ingegtainembodipagphsentyfornuga bos 3;kflEy]-6-0x0-6 H-pyridazin-1-yl.
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In certain embodiments of formula I, A is 4-methyl-pyrimidin-2-yl.
In certain embodiments of formula I, A is 6-0xo-1,6-dihydro-pyrazin-2-yl.
5 In certain embodiments of formula I, A is 5-methyl-1-(hydroxycarbonylmethyl)-1H-pyrazol-3-yl.

In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 6-oxo0-6H-pyridazin-1-yl.
In certain embodiments of formula I, A is 2-(2-hydroxy-ethyl)-3-0x0-2,3-dihydro-pyridazin-4-yl.
In certain embodiments of formula I, A is 1-methyl-6-0x0-1,6-dihydro-pyridazin-3-yl.

10 In certain embodiments of formula I, A is 6-oxo-1,6-dihydro-pyridazin-3-yl.
In certain embodiments of formula I, A is 5-trifluoromethyl-1H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-((R)-2-hydroxy-3-methoxy-propyl)-3-0x0-2,3-
dihydro-pyridazin-4-yl.
In certain embodiments of formula I, A is 2-((S)-2-hydroxy-3-methoxy-propyl)-3-0x0-2,3-

15  dihydro-pyridazin-4-yl.
In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-5-trifluoromethyl-1 H-pyrazol-3-yl.
In certain embodiments of formula I, A is 2-oxo-1,2-dihydro-pyridin-3-yl.
In certain embodiments of formula I, A is 6-methoxy-pyridazin-3-yl.
In certain embodiments of formula I, A is 1-[(2-dimethylamino-ethylcarbamoyl)-methyl]-5-

20  methyl-1H-pyrazol-3-yl.
In certain embodiments of formula I, A is 1-methyl-2-0x0-1,2-dihydro-pyridin-3-yl.
In certain embodiments of formula I, A is 1-(2-hydroxy-ethyl)-6-0xo0-1,6-dihydro-pyridazin-3-yl.
In certain embodiments of formula I, A is 5-methyl-2-0x0-2 H-pyridin-1-yl.
In certain embodiments of formula I, A is 3-0xo0-2,3-dihydro-pyridazin-4-yl.

25 In certain embodiments of formula I, A is 2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yl.
In certain embodiments of formula I, A is 1-((R)-2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-
dihydro-pyridazin-3-yl.
In certain embodiments of formula I, A is 1-((S)-2-hydroxy-3-methoxy-propyl)-6-oxo-1,6-
dihydro-pyridazin-3-yl.

30 In certain embodiments of formula I, A is 5-methyl-2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-y1.
In certain embodiments of formula I, A is 4-ethyl-3,5-diox0-4,5-dihydro-3H-[1,2,4]triazin-2-yl.
In certain embodiments of formula I, A is 3-methyl-2,4-dioxo0-3,4-dihydro-2 H-pyrimidin-1-yl.

In certain embodiments of formula I, A is 4-methyl-6-ox0-6 H-pyridazin-1-yl.



33 C 101 101 / N H (S)-4-(4-Fluoro-phenyl)-6-o0xo0-1, 4,5, 6-

t et rahydr o- pyri di ne- 3-carboxylic acid

[ 2- chl or owB-20B/aTRd0AY 1- 1H- pyrazol - 3-y1) - phenyl ] -am de 7PCOAEPZ00846THBH O N
. HCG i )=----N H3c (S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5, 6-

t et rahydro- pyri di ne-3-carboxylic acid _ 7. 1,2,4]triazol-3-yl-
[ 5-(4,5-dinmethyl-41/4 ) 2-nethyl - phenylz] -amde 7.78 35 CHBH N O CI0 101 LJF
(S)-4-(4-H Q@dai@-epﬂvedme)ltswf(f@@mula 4 ABis 6-metthei- 6@hy¢l,|6(§1ilp9n0'rmi¢lie*334-car boxylic

act d [ ol Qg AR G R i 03 Tehlpul ) spfig it -am de 8. 135
t et r ahy dr m-geytaindintbe didachardi dxiytulcl, &Clsd ((R)-2-hydroxy-3-methoxy-propyl)-2-oxo-1,2-
[ 4-chl or Odlhydg()Spyrln%En 3yl 1H pyrazol - 3-y1) - phenyl]-am de
5 In certain embodiments of formula I, A is 1-(2-acetoxy-3-methoxy)-propyl-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl.
In certain embodiments of formula I, A is: pyrrol-1-yl; 2-hydroxy-5-methyl-pyrazol-3-yl; 2-
methyl-tetrazol-5-yl; 1,5-dimethyl-pyrazol-3-yl; pyrazol-3-yl; 5-methyl-pyridin-2-yl; 1-(2-
hydroxy-propyl)-5-methyl-pyrazol-3-yl; 2-isobutyl-pyrazol-3-yl; 1-methyl-tetrazol-5-yl; 6-

10  methyl-pyridin-3-yl; pyrazol-1-yl; 2-methyl-pyrazol-3-yl; 5-ethyl-pyrazol-3-yl; 4,5-dimethyl-
pyrazol-3-yl; 3,5-dioxo-4-5-dihydro[1,2 4 ]triazin-2-yl; 5-ethyl-1H-pyrazol-3-yl; 1,5-
dimethyl-1H-pyrazol-3-yl; 1-((R)-2,3-dihydroxy-propyl)-5-methyl-1 H-pyrazol-3-yl; 2,5-
dimethyl-2 H-pyrazol-3-yl; 5-methyl-1H-[1,2,4]triazol-3-yl; 1,5-dimethyl-1H-[1,2,4]triazol-3-
yl; 3-methyl-isoxazol-5-yl; 3-methyl-[1,2,4]triazol-1-yl; 4-methyl-[1,2,3]triazol-1-yl; 4-

15 methyl-pyrazol-1-yl; 5-methyl-[1,3,4]oxadiazol-2-yl; 2-propyl-pyrazol-3-yl; 4,5-dimethyl-
[1,2,4]triazol-3-yl; 2-0x0-0xazolidin-3-ylmethyl; 4-methyl-3,5-dioxo-4,5-dihydro-
[1,2,4]triazin-2-yl; 5-methyl-pyrazol-3-yl; 4-(2-hydroxy-ethyl)-3,5-dioxo-4,5-dihydro-
[1,2,4]triazin-2-yl; and 5-methyl-isoxazol-3-yl.

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

~

20 1L
wherein:
ris from 0 to 3;
R® is: hydrogen; C,alkyl; or halo;
R is: hydrogen; halo; C;alkyl; C;.¢alkoxy; halo-Calkyl; halo-C;_alkoxy; C;.
25 galkylsulfonyl; Ci.salkylsulfanyl; Ci.alkylsulfinyl; phenylsulfonyl wherein the phenyl
portion is optionally substituted with Cealkyl; nitrile; hydroxy; C.salkylcarbonyl;
aminocarbonyl; Ci.salkoxycarbonyl; C;_salkoxycarbonyl-C; alkoxy; hydroxycarbonyl;



5,92 - 38 - 37 CH3 O N NI\J O (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5, 6-

t et rahydr o- pyri di ne- 3-carboxylic acid [2-nethyl-5-(4-nethyl-3, 5-di oxo-4, 5-
di hydr o- 3MO[201020744or i azi n- 2-y1) - phenyl] - ami de 7.76 38 E@HB/HP2009CHB6D 0 N |
/OH H3C 0 (S)-4-(4-Fluoro-phenyl)-1-nethyl-6-

0x0-1, 4,5, 6-tetrahydro-pyridi ne- 3- ca[ggxylic acid {5-[1-(2-hydroxy-ethyl)-
5-net hyl- 1H pyrazol - 3-y1] - 2- net hyl phenyl} -amde 7.46 39 CH3 0 ,N1.1 N OH
(S) - 4- ( 4- Bduorysanhheyiyl )alBoxyx €4 dalkylam@ocarbonyddty ddllsoxyy Ci-cilloesy 3-igalkbaxy | i ¢
acid {54

i nyar o SFE PR et i PRy TC alipiforsst ko Bl 401
el N/ 0 galkyl; Csecycloalkyl-C_galkoxy; amino; amino-C ealkyl; Cyealkenyl; C;¢alkynyl;
morpholinyl; morpholinyl-C;_ealkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C; salkoxy;
5 Ciealkoxyamino-Cealkyl; hydroxy-C;_salkylamino-Csalkyl; Ci.salkoxycarbonylamino-C;.
galkyl; C;_salkylcarbonylamino-Cigalkyl; C;_salkylaminocarbonyl; C;_salkoxycarbonylC;.
salkyl; C;_salkylaminocarbonyl-C;galkyl; C;_ealkylamino-C¢alkyl; hydroxycarbonyl-C;.
salkyl; hydroxy C.galkoxy- Ci.salkyl; or nitro;
each R independently is: halo; Csalkyl; Ci.salkoxy; halo-Cy.galkyl; halo-C;.
10 galkoxy; C;.galkylsulfonyl; or nitrile;
R*is R'; and
A and R' are as defined herein.

In certain embodiments of formula 11, the subject compounds may be more specifically of

formula Ila or formula IIb;

A
3
ZT
o
Z
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A
3
> X,
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15

wherein p, R6, R, R and R* are as defined herein.

In certain embodiments the subject compounds are of formula Ila.

In certain embodiments the subject compounds are of formula IIb.

In certain embodiments of any of formulas II, ITa and IIb, RC is halo or Crealkyl.
20 In certain embodiments of any of formulas II, ITa and IIb, R® is C;_galkyl.

In certain embodiments of any of formulas I, ITa and IIb, R® is chloro or methyl.

In certain embodiments of any of formulas II, ITa and IIb, R® is methyl.

In certain embodiments of any of formulas II, ITa and IIb, R’ is ethyl.

In certain embodiments of any of formulas II, ITa and IIb, R’ is: hydrogen; fluoro; chloro;
25 bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;

trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl; toluenesulfonyl;

nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;



H3C (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5, 6-

t et rahydr o- pyri di ne- 3-carboxylic acid [2-nethyl-5-(5-nethyl-isoxazol -3-yl)-
phenyl ] - awDee1007283 41 CH3H FO N Nlei 1 N H PCT/EP2009/067060
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [4-fluoro-2-nethyl-5-(5-nmethyl- 1Hp) razol - 3-y1) - phenyl | -am de 8.048 -
39 - 42 CHBHO N O N/ F HG-CH3 (S)-4-¥)4- Fl uor o- phenyl ) - 6- oxo- 1, 4, 5, 6-

t et r ahydrlaxdsgrryicarbaeyl Bichaxy angthylemmotatbonylmethoxy; methoxyethoxy; hydroxyethoxy;

(5 e s B A g oo
t et r ahydr @cptipdimeaheye amboxyt nigdoatbghholinyl; N,N-dimethylaminocarbonylmethoxy:;
(2-methyl Bo%:tﬁgerrgzznil}r/];- I%:(X-lnae%boexr;)c/t%)yl-)-aI'\Im.m%?hyla%ii%gmgtﬁyl%l\ﬁd?fn(%e]’[h}'/\Janq?nomethyl;

5 aminomethyl; boc-aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-
aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; or hydroxypropoxy.

In certain embodiments of any of formulas II, ITa and IIb, R’ is: hydrogen; fluoro; chloro;

10  bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
hydroxypropoxy.

In certain embodiments of any of formulas II, ITa and IIb, R’ is: hydrogen; fluoro; chloro;
bromo; methyl; ethyl; methoxy; ethoxy; difluoromethoxy; methoxyethoxy; hydroxyethoxy;

15 hydroxymethyl; hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of any of formulas II, ITa and IIb, R’ is: hydrogen; fluoro; chloro;
bromo; methyl; and methoxy.
In certain embodiments of any of formulas II, ITa and IIb, R” is: hydrogen; or halo.
In certain embodiments of any of formulas II, ITa and IIb, R’ is: hydrogen; or chloro.
20 In certain embodiments of any of formulas II, I1a and IIb, R’ is hydrogen.
In certain embodiments of any of formulas II, ITa and IIb, ris 0, 1 or 2.
In certain embodiments of any of formulas II, Ila and IIb, ris 1 or 2.
In certain embodiments of any of formulas II, Ila and IIb, r is 1.
In certain embodiments of any of formulas II, Ila and IIb, each R! independently is: halo; C;.
25 galkyl; or C;.¢alkoxy.
In certain embodiments of any of formulas II, ITa and IIb, each R'' independently is fluoro or
methyl.
In certain embodiments of any of formulas II, ITa and IIb, R is halo.
In certain embodiments of any of formulas II, ITa and IIb, R"' is fluoro.
30 In certain embodiments of any of formulas II, ITa and IIb r is 1 and R'' is halo.
In certain embodiments of any of formulas II, ITa and IIb r is 1 and R is 3-halo or 4-halo.
In certain embodiments of any of formulas II, ITa and IIb r is 1 and R is fluoro.

In certain embodiments of any of formulas I, Ila and IIb r is 1 and R is 3-fluoro or 4-fluoro.



i NCH3 (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5, 6-
t et rahydr o- pyri di ne- 3-carboxylic acid
[ 2- met hylwB-208ratedony| - pyri dazi n-3-y1l) - phenyl] -am de 7PEG®EPA®ICHI6H O N
Nlel NJ (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5, 6-
tetrahydro-pyri di ne-3-carboxylic acid _[3%-_rret hyl - 5- (5- net hyl - pyrazi n-2-y1) -
phenyl]-amde 7.01 46 cH3 HO N Si  (S)-4-(4-Fluoro- phl(gnyl )-6-0x0-1,4,5, 6-
tetr ahydr@-Cﬁytﬂlllldnﬂi)@d@e@&r(ﬁ@ﬂybf@1’1?@1!33111( Ha ad Wy 1is5-g0drR olsiddflwere- yI - pheny1) -
(9) -4 (a- Brisepg sphenfRyiet dnghSmulal e 0 Ty B 5 gPeHi ne- 3 car boxy i
aci d (2- melidiyiberbionarsp pedvides dncghodp i@niehding adisek8e 6r Sndition mediated by or
otherwise associated with a P2X; receptor, the method comprising administering to a subject
5 inneed thereof an effective amount of a compound of the invention.
The invention also provides methods for treating an inflammatory, respiratory or diabetes
condition, the method comprising administering to a subject in need thereof an effective
amount of a compound of the invention together with an effective amount of a P2X3 inhibitor.
The disease may be an inflammatory disease such as arthritis, and more particularly
10 rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable
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;
15 nerve injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irritable
bowel syndrome.
The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gastrointestinal (GI) disorder such as Irritable Bowel
20  Syndrome (IBS), Inflammatory Bowel Discase (IBD), biliary colic and other biliary disorders,
renal colic, diarrhea-dominant IBS, pain associated with GI distension.
The disease may be diabetes.
Representative compounds in accordance with the methods of the invention are shown in
Table 1, together with pICsy values for P2X7.
25 TABLE 1

# Structure Name pKi

@ O
N HN 4-(3-Fluoro-phenyl)-6-0xo0-1.4,5,6-
1 X tetrahydro-pyridine-3-carboxylic acid 6.985
N (2-methyl-5-pyrrol-1-yl-phenyl)-amide
CH, ; F




48 CHHCH3IIS IN O lel H3C) =14 (S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1,4,5,6-

t et rahydr o- pyri di ne-3-carboxylic acid {5-[4-(2-nethoxy-ethyl)-5-nethyl-4H
[1, 2, 4] t r(Waz2010/B2601] - 2- et hyl - phenyl | am de 5. 86 49 CH3HPNT®P2009/067060
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [2-nethy|-5-(4-nethy|-inidazol-11¥ﬁl- phenyl] -am de 6.855 50 CH3H O N
CH 101 0\ [3 -(3- {
[(S)-4-(4-FIuoro-phenyl)-6-q$olo4,5,6-tetrahydro-pyridine-3-carbony|]-
am no} -4-nethyl - phenyl) - 57~ yl -pynazol -1-yl] -acetic acid ethyl ester
7.145 51 CH3 H O N ) - 4- (4- Fl (§pf-64-Plhenyhynyb-toxo-14,39-5 | 6-

t et rahydr o- pyri| }- caflboxjyl i ¢ acid - Wl -5-pyrimdin--2-yl-phenyl) -
anide 7.872 - ) Q&raﬁ'ﬁﬁ(h%!ndﬁleg crafbm;ﬂlc 9018 2738
{5-[1-(2-hydroxy-cthyl)-5-methyl-1H-

pyrazol-3-yl]-2-methyl-phenyl} -amide

Y
/  F
N
CH, H
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
3 o tetrahydro-pyridine-3-carboxylic acid o1
[2-methyl-5-(2-methyl-2 H-tetrazol-5- '
X
NN yl)-phenyl]-amide
N—N F
H
N
H
N

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

o) tetrahydro-pyridine-3-carboxylic acid
[5-(1,5-dimethyl-1H-pyrazol-3-yl)-2-

7.715

methyl-phenyl]-amide

®H (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
5 0 7.745
[2-methyl-5-(1 H-pyrazol-3-yl)-phenyl]-

\ A N/N T amide
H
A
CH, H N ©
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
6 o) tetrahydro-pyridine-3-carboxylic acid 707

N [2-methyl-5-(5-methyl-pyridin-2-yl)-

~ | ! phenyl]-amide




CH O N/ NNOF (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5, 6-
t et rahydr o- pyri di ne- 3-carboxylic acid (2-nethyl-5-pyrimdin-5-yl-phenyl)-

am de 6. M20 268/0C24070 N / N el
t et rahydro- pyri di ne- 3-carboxylic acid

[ 2-net hyl -5-(2-nmet hyl -pyrimdin-4-yl1)- 3%henyl ]
S)-4- (4-Fl uoro-phenyl) - 6-o0xo0-T,4, 5, 6-

(S)-4-(4-Fluoro-phenyl) - 6POXEP2004/067060

-amde 7.325 54 CHHNO

CH, 1401 (
t et rahydr o- pyrj di ne- 3-car boxyl if¢ [ 2- met hyl - 5- (2- met hyl - pyrijdi n-4-y1) -
phenyl] -am de|l 7.045 55 - JNH N H N | ei
(S_) -4- (4- Kl uorp- phen 5, 64 _(ggn;(@hm%?hag[)%ddxeq;@s—,@ar boxyl i C
acid [5-(5%-chloro- 3- opyr |tctlatzlldn- 4- 3(/1, ) 2e; rlr)et r11yl -,Cpl)henyl] -am de
etrahydro-pyridine-3-carboxylic aci
7.54 56 CHH yaro-pyt y 7 643
{5-[1-(2-hydroxy-propyl)-5-methyl-1H-
HO pyrazol-3-yl]-2-methyl-phenyl} -amide
SR
H,C
Ne_.O
CH,
§ (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
8 0 Yoyt y 6367
[5-(2-isobutyl-2H-pyrazol-3-yl)-2-
z N/YCHS methyl-phenyl]-amide
—N nc F
H
N 0]
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
9 tetrahydro-pyridine-3-carboxylic acid 6.176
© [2-methyl-5-(1-methyl-1H-tetrazol-5- 7
N\ z /N/CHS yl)-phenyl]-amide
N=N
H
N 0]
CH,
N
(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
0 tetrahydro-pyridine-3-carboxylic acid
10 varopt . .y 6.653
[2-methyl-5-(6-methyl-pyridin-3-yl)-
=
| henyl]-amide
N ¢ phenyl]
CH,
N0
CH, |
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
11 o) tetrahydro-pyridine-3-carboxylic acid 7.763
(2-methyl-5-pyrazol-1-yl-phenyl)-amide
N\N
\ I




NO/

,NH N [ ei
t et rahydr o- pyri di ne- 3-carboxylic acid [ 2-nethyl
pyri dazi rwo-xmopdeenyl ] - am de 8. 256

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

(S)-4-(4-Fluoro-phenyl)-6-o0x0-1, 4,5, 6-

acid (2-nethyl-5-thiazol-4-yl- phenyl) asrtjn de 8.06 58 CH3H 0 0 101 zZz CH3
(S)-4-(4-FlLuoro-phenyl)-6-0x0-1, 4, 5,

) - 6-0x0-1, 4,5, 6-

-5-(3-0xo0- 2, 3-di hydr o-
- 42 - 57 CH3 H 0 RCTMP289i067060

t et rahydro- pyri di ne- 3-carboxylic

tet rahydro- pyri di ne- 3-carboxylic

acid [2-nethyl5-(2-nethyl -thi agol - 4- yl) phenyl] -amde 7.87 59 CH3H 100
1.1 (S)-4-(4-F uor oGH:ghEnyI - 60xo0- 1, 4,/5, 6- tetrahydro-pyridine-3-carboxylic
aci d (2-nethyl +5- pyki | Jphenyl) - ag)-oles-Fludd-phéhyGdoxbl 1, 4% .6 el
tetrahydro-pyridine-3-carboxylic acid
12 oyt Y 6.913
{5-[2-(2-hydroxy-ethyl)-5-methyl-2 H-
4 N pyrazol-3-yl]-2-methyl-phenyl} -amide
—N F
HC HO
H
N O
¢Hs ‘ (S)-4-(4-Fluoro-phenyl)-6-0xo-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
13 o vaopt Y 7.033
[2-methyl-5-(2-methyl-2 H-pyrazol-3-
A N-CH; yl)-phenyl]-amide
_N/ F
H
N O
CHy
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
14 0 Yo Y 6.913
[5-(5-ethyl-2H-pyrazol-3-yl)-2-methyl-
2 /NH phenyl]-amide
—N F
H,C
H
N O
CH, H
N (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
5 o) tetrahydro-pyridine-3-carboxylic acid 27
[5-(4,5-dimethyl-2 H-pyrazol-3-yl)-2- '
HC—7 /NH methyl-phenyl]-amide
—N F
H,C
H
CH N ©
8 H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
O
16 [5-(3,5-diox0-4,5-dihydro-3H- 7.23
leNYO [1,2,4]triazin-2-y1)-2-methyl-phenyl]-
S(NH F amide
O




N H30) =14

t et rahydr o- pyri di ne-3-carboxylic acid [5
- met hy1- /02010274400 r i az ol -
0O N 101 /HO N
0x0-1, 4,5, 6- tetrahydro-pyridine-S-

CH3H

(S) - 4- (4- Fl uor o- phenyl ) - 6- oxo- 1, 4, 5, 6-

(S)-4-(4-Fluoro-
car
5-net hyl-1H pyrazo

3-yl) - 2-net hyl

-(4-ethyl-5

phenyl)-1-met hyl- 6-

- phenyl] - am deCo/EP2®9IHE706H | 3 NO

lic acid {5-[1-((9)-2, 3-

gy
y1] - 2-net hyl - phenyl |

-am de 7. 255

dlhydroxy-oroovl)
CH

4
tetrahydrc

13 -
- pyr

17

CH3 40 N (S)-4-{i4- Kl uof

i di ne- 3- car?:;igféfécd
\

/
N
H

o- phenyl) 6- oxo-1, 4, 5, 6-
62 6.935 NNO /
(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
[3-(5-ethyl-1H-pyrazol-3-yl)-phenyl]-

amide

6.073

18

ZT

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[3-(1,5-dimethyl-1 H-pyrazol-3-yl)-
phenyl]-amide

5.72

19

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
{5-[1-((R)-2,3-dihydroxy-propyl)-5-
methyl-1H-pyrazol-3-yl]-2-methyl-

phenyl} -amide

7423

20

ZT

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[3-(2,5-dimethyl-2 H-pyrazol-3-yl)-
phenyl]-amide

5.31

21

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[5-(2,5-dimethyl-2 H-pyrazol-3-yl)-2-
methyl-phenyl]-amide

6.525




[ 5- (5-cycl opropyl- 1H pyrazol - 3-y1) - 2- net hyl - phenyl ] - am de N
CH N (S)-4-(3-Fluoro-phenyl)-6-o0x0-1,4,5,6- 630
Sl / PCT/EP2009/067060

t et r ahydrwopyroideeee- 3- car boxylic acid

[ 2- met hyl - 5- (1- et hyl - 1H pyrazol -3- yl1)-phenyl]-am de 7.965 N

-35-

H

CH3

22

CH,
NN
\
éLN
e H

(S)-4-(3-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(5-methyl-1 H-pyrazol-3-
yl)-phenyl]-amide

7.75

23

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(5-methyl-1H-
[1,2,4]triazol-3-yl)-phenyl]-amide

24

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[5-(1,5-dimethyl-1H-[1,2,4]triazol-3-yl)-
2-methyl-phenyl]-amide

25

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-chloro-5-(1,5-dimethyl-1 H-pyrazol-3-
yl)-phenyl]-amide

26

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(3-methyl-isoxazol-5-yl)-
phenyl]-amide

7.265

11,



CH3 I NO CH3H (S)-4- (4-Fl uoro-phenyl)-1-nethyl-6- N 64 O
oxo-1, 4,5, 6-tetrahydro-pyridine-3- carboxylic acid {5-[1-((R-2,3- 7.585
1. /0 N H8Q20tvdT9edr oxy- propyl) - 5- net hyl- 1Hpyrazol - 3 - ylpczAareatapbzophenyl |
-am de

-36 -

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(3-methyl-[1,2,4]triazol-1-

27 6.28

yl)-phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(4-methyl-[1,2,3]triazol-1-

28 7.145

yl)-phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
29 yaropyt Y 7.99

[2-methyl-5-(4-methyl-pyrazol-1-yl)-
phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(5-methyl-[1,3,4]oxadiazol-

30 6.275

2-yl)-phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-1-methyl-6-

0x0-1,4,5,6-tetrahydro-pyridine-3-
31 oyt 735

carboxylic acid [2-methyl-5-(5-methyl-
1 H-pyrazol-3-yl)-phenyl]-amide




OH CH3H N O (S)-4-(4-Fluoro-phenyl)-6-o0x0-1,4,5,6-
tetrahydro pyri di ne- 3-carboxylic aC|d 65 7.705 | Sl
[ 2- met hylWB-20/a1edony 1- 1H- pyr azol - / yl)-phenyl ] -am @€T/EPR)0/06TTHIB

-37 -

ZT
@)

cH (S)-4-(4-Fluoro-phenyl)-6-0xo-1,4,5,6-

ZT

tetrahydro-pyridine-3-carboxylic acid
32 o 6.885
[2-methyl-5-(2-propyl-2H-pyrazol-3-yl)-

henyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid 7.406
[2-chloro-5-(5-methyl-1H-pyrazol-3-yl)- 7

33

phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[5-(4,5-dimethyl-4H-[1,2,4]triazol-3-yl)-

34 7.78

2-methyl-phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
35 Yoyt Y 8.135

[4-chloro-2-methyl-5-(2-0x0-0xazolidin-
3-ylmethyl)-phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[4-chloro-3-(5-methyl-1H-pyrazol-3-yl)-

36 592

phenyl]-amide




H (S)-4-(4-Fluoro-phenyl)-6-o0xo-1,4,5, 6- N O

t et rahydr o- pyri di ne-3-carboxylic acid 66 0 5.55 NO

(2- met hylwoe-2pw/@2260ft ri azol - 4-yl - phenyl) - am de ' NPRT/EP2009447060 67 CH3H
O NNAVYO . NCH..,...3 (S)-4-(4-Fluoro-phenyl)-6-o0xo0-1,4,5,6-

t et rahydro- pyri di ne-3-carboxylic acid _[3 - (4-ethyl-3, 5-di oxo-4, 5-di hydr o- 3H
[1,2,4]triazin-2-y1)-2-nethyl - phenyl]- "am de 7.575 68 OH 3 |

H
CH N ©
: H | (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5 6-
tetrahydro-pyridine-3-carboxylic acid
O
37 [2-methyl-5-(4-methyl-3,5-dioxo0-4,5- 7.76
F

dihydro-3H-[1,2 4]triazin-2-yl)-phenyl]-

N/N 0
Y

N amide
H( CH,

O
=
N O
CH, H (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N 0x0-1,4,5,6-tetrahydro-pyridine-3-
38 o carboxylic acid {5-[1-(2-hydroxy-ethyl)- | 7.46
5-methyl-1H-pyrazol-3-yl]-2-methyl-
N .
\ N/ OH ¢ phenyl} -amide
ne

dihydro-3H-[1,2 4]triazin-2-yl]-2-

CH H
8 H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
O
39 {5-[4-(2-hydroxy-ethyl)-3,5-diox0-4,5- 7.76
F

methyl-phenyl} -amide

ZT

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

40 o yaropyr Y 7.183
[2-methyl-5-(5-methyl-isoxazol-3-yl)-

\ N phenyl]-amide

ZT
ZT
@)

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid

41 E o oyt Y 8.048
[4-fluoro-2-methyl-5-(5-methyl-1H-

pyrazol-3-yl)-phenyl]-amide

——
Y/,
T2

H,C




NO CH3H 401 N, NO14101 NI N, CH3 O (S)-4-(4-Fluoro-phenyl)-1-nmethyl-6-
oxo-1, 4,5, 6-tetrahydro-pyridi ne-3- carboxylic acid [2-nethyl-5-(4-nethyl-
3, 5- di oxowo 28todi7kepdr o- 3H-[ 1, 2, 4] tri azi n2-y1) - phenyl ] - aniPd&/EP2@2/06®6CH3H N
Olei N/OHN\-/ (S)-4-(3-Fluoro-phenyl)-6-o0x0-1,4,5, 6-
tetrahydro- pyridi ne-3-carboxylic acid {3J-[1-(2-hydroxy-ethyl)-5-nethyl-1H
pyrazol -3 -yl1]-2-nethyl -phenyl} -amde™7.92 70 CH13 NO CH3 N 401 1.1 / OH
NOH H3CNJ |( S) - 4- ( 3- Fl uor o- ghenyl ) - 1- net hy1- 6-
0x0-1,4,5,/6-te ar boxylic acid
{5-[1-(2-hydro DYEAZQ-Fidory bhendt) HRdxbY | ey

7.72 71
tetrahydro-pyridine-3-carboxylic acid
{5-[1-(2-methoxy-ethyl)-5-methyl-1H-

} -am de

42 7.3

pyrazol-3-yl]-2-methyl-phenyl} -amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
43 tetrahydro-pyridine-3-carboxylic acid 7.54

(2-methyl-5-pyrazin-2-yl-phenyl)-amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
44 ey Y 7.567

[2-methyl-5-(6-methyl-pyridazin-3-yl)-
phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid

45 7.01

[2-methyl-5-(5-methyl-pyrazin-2-yl)-
phenyl]-amide

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
46 ey Y 7.873

(2-methyl-5-pyrrolidin-1-yl-phenyl)-

amide




H 1.1 N 1401 NCH3 (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5, 6-

t et rahydr o- pyri di ne- 3-carboxylic acid [2-nethyl-5-(2-nethyl-3-oxo-2, 3-

di hydr o- py0i2dezi7e604- y1) - phenyl ] -am de 8.395 - 45 - 72 CATIER2@90HBB0 H 110 N
lei ,NH (S)-4-(4-Fluoro-phenyl)-1 -nethyl-6-

0x0-1, 4,5, 6-tetrahydro-pyridi ne- 3- carQ%xyllc acid [2-nethyl-5 -(3 -o0x0-2,3
- di hydro-pyridazin-4-yl1)-phenyl] -amde 7.836 7 73 CH3 1 N CH3H lel 0 /CH3
HC OH 0 N|(S)-#- (4 Fl uor ofphegyl ) - 1
- nmet hyl - 69xo0- 1
-[1-((R)-2- hyd
-am de 7.2?? 7

' ar boxyl i ¢ aci
1@%&‘% BfPl’égnybﬁOXOé s ?Snat hyl - phenyl }
tetrahydro-pyridine-3-carboxylic acid

6.3
(2-methyl-5-morpholin-4-yl-phenyl)-

amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid

{5-[4-(2-methoxy-cthyl)-5-methyl-4H- 5.86
[1,2,4]triazol-3-yl]-2-methyl-phenyl} -

48

amide

(S)-4-(4-Fluoro-phenyl)-6-0xo-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
49 yERopy Y 6.855

[2-methyl-5-(4-methyl-imidazol-1-yl)-
phenyl]-amide

[3-(3-{[(S)-4-(4-Fluoro-phenyl)-6-0x0-

1,4,5,6-tetrahydro-pyridine-3-carbonyl]-
50 Yoyt Y 7.145

amino } -4-methyl-phenyl)-5-methyl-
pyrazol-1-yl]-acetic acid ethyl ester

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

tetrahydro-pyridine-3-carboxylic acid
51 Yoyt Y 7.87

(2-methyl-5-pyrimidin-2-yl-phenyl)-

amide




-H(.1 Nlei /cH3 HC OH 0 (S)-4-(4-Fluoro-phenyl)-1-nethyl-6- ox

4,5 ,6-tetrahydro-pyridine-3 - carboxylic acid {5 -[1 -((S)-2-hydroxy-
y1l) - Svorzetage60IH pyrazol -3 -yl] -2 - methyl - phenyl } PCRmEPA@IDoAG0 75 CH3H
10 /OH N H3CO \ CH3 (S)-4-(4-Fluoro-phenyl)-6-o0xo0-1,4,5

, 6-etrahydro-pyridine-3 -carboxylic ac_i4q t {5 -[1-((R) -2-hydroxy- 3- nmet hoxy-
propyl)-5 -nethyl -1H pyrazol -3 -yl] -2- "nethyl-phenyl} -amde 7.72 - 46 -

76 CH I3 NO CHONO/C]—INIE H3cO \ cH3
CH
: § | (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
52 0 Yoyt y 6.425
(2-methyl-5-pyrimidin-5-yl-phenyl)-
= | amide
NvN F
N
CH, ©
H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
53 0 Aoyt . y 7.325
[2-methyl-5-(2-methyl-pyrimidin-4-yl)-
= JN\ phenyl]-amide
SN e, F
N
CH, ©
N (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
54 o Aoyt . .y 7.045
[2-methyl-5-(2-methyl-pyridin-4-y1)-
= phenyl]-amide
X F
N~ CH,
H
N (@)
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
55 o ) 7.54
[5-(5-chloro-3-0x0-2,3-dihydro-
N ° pyridazin-4-yl)-2-methyl-phenyl]-amide
X NH F
H
N (0]
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
56 o] yaropyr ) Y 8.256
[2-methyl-5-(3-0x0-2,3-dihydro-
= © pyridazin-4-yl)-phenyl]-amide
X NH F




(S)-4-(4-Fluoro-phenyl)-1-methyl-6- Oxo-1,4,5, 6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-((R)-2-hydroxy- 3-

met hoxy- pwopywyo726omet hy1- 1H pyr azol 3-y1] - 2- et hyl
cH3 1 NO cH3 H 40 N N,NyO OH 0 NF O,
(S)-4-(4-Fluoro-phenyl)-1-nmethyl-6-
carboxylic_acid {5-[4-((R)-2-hydroxy-3-

cH3
0XQp1, 4, 5, 6-tetrahydro-pyri di ne- 3-

- phenyPCTARRO0®6706015 77

met hoxy- priopyl) - 3, 5- di oxo-}@,, S5udi hydro-4 3H-[1,2,4]triazin-2-yl]-2-nethyl -
phenyl } -am de CHfS8H O N NNQO1 |
(S)-4-(4-Fluor -8:0¥0-1, 4, 5, 6- (tsphf(@hm%q)hwr)mdsx@q 43%.ganboxylic
acid [ 2- net hyl hy 1} 6- oxo- 6H— pyridazin-|-yl)- yi]-am|de 7/31 79
CH3 HI 0 NI FI uor o- pherfifRiie By 3zFa%°°?eyhc acid | 8.06
t et rahydr o- pyr (yl i ¢ aci d | [(2momiyihiadol {46y pRéngYlampapr azi n- 2-y1) -
phenyl ] - am de

N o

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-

53 o tetrahydro-pyridine-3-carboxylic acid 287
[2-methyl-5-(2-methyl-thiazol-4-y1)- '
phenyl]-amide

0]
(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-

59 tetrahydro-pyridine-3-carboxylic acid 7.22
(2-methyl-5-pyridin-4-yl-phenyl)-amide

N
CHy °
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
o tetrahydro-pyridine-3-carboxylic acid
60 H.C . 6.535
3 \\ [5-(4-cthyl-5-methyl-4 H-[1,2 4 ]triazol-
N \/N 3-yl)-2-methyl-phenyl]-amide
)=N F
H,C
e
N O
Ha (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N
0x0-1,4,5,6-tetrahydro-pyridine-3-
61 © carboxylic acid {5-[1-((S)-2,3- 7.255
\\ N HQ dihydroxy-propyl)-5-methyl-1H-
G N F pyrazol-3-yl]-2-methyl-phenyl} -amide
3
OH




O N NINO H3 (S)-4-(4-Fluoro-phenyl)-6-oxo0-1,4,5, 6-

t et rahydr o- pyri di ne- 3-carboxylic acid

[ 2- met hylwe-20t/a1edomy| - pyrim di n-2-y1)- phenyl] -am de 7P8THEP2004M670681 Cl H
CHNO, H 110 N el CH, (S)-4-(4-Fluoro-phenyl)-1-nethyl-6-

0x0-1, 4,5, 6-tetrahydro-pyridi ne- 3- canggxylic acid [ 2-net hyl -5-(2-nmet hyl -
3-0x0- 2, 3-di hydro-pyri dazin-4-y1)- phenyl]-amde 7.94 82 CH, H 1.1
N/ NH H
|l el [ 2-nmet hy1-5
5,6- tetrahydr
CH HO N 10 /
[(S) - 4- (4 Rhuo
am no} -4-neth
. /OH (S)-4-(
t et rahydr 0- pyr
y1]-2-netky|-phav'l " ani de 7.53

H
N O
CH,
H (S)-4-(3-Fluoro-phenyl)-6-0xo0-1,4,5 6-
tetrahydro-pyridine-3-carboxylic acid
o 5 yeropyr Y 7.965
[2-methyl-5-(1-methyl-1H-pyrazol-3-
Ln i
N

zi n(S) - 4- (4-Fl uor o- phenyl ) - 6- oxo-1, 4,
asi-aLLryddpaagnwldwan de 5. 39583

LR PURYRF G REROREC 8¢ ar horyd] -
03 -¢Sleyylbpropyd @ i reaol Wyl2-33% 84 CH, O N

[ 4.5 6- .
st phenylEeriie - et hyl ) - 18+ pyr azol - 3-

yl)-phenyl]-amide

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

64 carboxylic acid {5-[1-((R)-2,3- 7.585
SN Ho dihydroxy-propyl)-5-methyl-1H-
pyrazol-3-yl]-2-methyl-phenyl} -amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(1-methyl-1H-pyrazol-3-

65 7.705

yl)-phenyl]-amide

H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid

66 0 eyt ) Y 5.55
(2-methyl-5-[1,2 4 ]triazol-4-yl-phenyl)-

amide




85 CH HNO1 O NiOH 4-(3,4-Difluoro-phenyl)-6-o0xo-1, 4,5, 6-
t et rahydr o- pyri di ne- 3-carboxylic acid
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7.375 - 48 - 86 CH i3 NO CH3H ON 0 el CH3
(S)-4-(3-Fluoro-phenyl)-1-nmethyl-6- 0XQ1, 4, 5, 6-tetrahydro-pyri di ne- 3-
carboxylic_acid [2-nethyl-S (2-net hyl - § 0x0- 2, 3-di hydr o- pyri dazi n-4-yl)-
phenyl] -am de| 7. 62 87 CPHjO 6 , NHNCHi3 NO HN Iei

(S)-4-(3-Fluor pysi di ne- 8-
carboxyl i d¢ aci 3. (8}4%4 Il::’lhoro- eny QS x0q4§/g
di hydr o- pyri dagi Teti@Byiro-pyridine-3-carboxylic acid
67 [5-(4-ethyl-3,5-diox0-4,5-dihydro-3 H- 7.575
[1,2,4]triazin-2-yl)-2-methyl-phenyl]-

amide

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

carboxylic acid [2-methyl-5-(4-methyl- 7.01
3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-

68

2-yl)-phenyl]-amide

(S)-4-(3-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
{5-[1-(2-hydroxy-ethyl)-5-methyl-1H-
pyrazol-3-yl]-2-methyl-phenyl} -amide

69 7.92

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

carboxylic acid {5-[1-(2-hydroxy-ethyl)- | 7.72
5-methyl-1H-pyrazol-3-yl]-2-methyl-

70

phenyl} -amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(2-methyl-3-0x0-2,3-

71 8.395

dihydro-pyridazin-4-yl)-phenyl]-amide




88 CH3 O NN/ N lel (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-

t et rahydr o- pyri di ne-3-carboxylic acid [2 -nmethyl-5 -(6-0x0-6H pyridazin-1
-yl)- phewmol2preznte@de 89 CH3 0 / HNI. PCT/EP2009/067060
(S)-4-(3-Fluoro-phenyl)-6-o0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
acid [2-nethy1-5-(6-oxo-6k+pyridazin-%q%l)- phenyl ] -am de 7.53 90 40 CH3 CH
I3 NONO/ N __1-0\ CH3 -bi-'" (S)-4-(3-Fluoro-phenyl)-1-nethyl-6-

oxo- 1, 4, 5,/6- t et r ahydr o- pyr§ttli ne- 3- carboxylic acid {5-[1-((R)-2{hydroxy- 3-

met hoxy- priopyl -5-@ethy1- Prazol 3 4yl]-2-net hyl - phenyll -amde 7.2 - 49
- 91 CH3BHIN O D *0 H | (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
- I 0x0-1,4,5,6-tetrahydro-pyridine-3- 7.836
carboxylic acid [2-methyl-5-(3-0x0-2,3- 7
a 0 dihydro-pyridazin-4-yl)-phenyl]-amide
X NH F

(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-((R)-2-hydroxy- 7.255
propyl)-5-methyl-1H-pyrazol-3-yl]-2-

73

methyl-phenyl} -amide

(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3-

74 carboxylic acid {5-[1-((S)-2-hydroxy- 747
propyl)-5-methyl-1H-pyrazol-3-yl]-2-

methyl-phenyl} -amide

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid

{5-[1-((R)-2-hydroxy-3-methoxy- 7.72
propyl)-5-methyl-1H-pyrazol-3-yl]-2-

75

methyl-phenyl} -amide
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t hyl - IWopyrearedo73 -yl |
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, 4

H3C OH (S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1,4,5,6- tetrahydro-pyridine-3
oxylic acid {5 -[1 -((S)-2-hydroxy-3 -nethoxy- propyl)-5
-2- nethyl -phenyl} -am de 7. 1BCIXPAMI0G70 CH, -H

CHI. O/ / OH(S)-4-(4-Fluoro-phenyl)-1-nethyl-6- ox
, 5, 6-tetrahydro-pyridine-3 - carb_%y_l ic acid {5 -[1 -((S)-2-hydroxy-3
met hoxy-propyl)-5 -nmethyl- 1H pyrazol 3-y1] - 2- net hyl - phenyl } -am de 6.615

93 CH3 1 CHNO BH lel 0 1101FNOH (S) - 4- (13- Fl uor o- phenyl )-1 - met hyl|- 6-
oxo-1,4,5,6-tetrahydro 23 baoxyl i ¢ aci g {ﬁ 42- (2- hydnoxy- et hyl ) -
3 -0x0-2,3 -dihydrd-py z-(S?%{‘h@]i‘JQﬁBW fyPDy meiylge” 7[5 94| cH3 1
CHINO Hlel O F - 0x0-1,4,5,6-tetrahydro-pyridine-3-
76 carboxylic acid {5-[1-((R)-2-hydroxy-3- | 7.45
methoxy-propyl)-5-methyl-1H-pyrazol-
N F .
H,C \/k/ o 3-yl]-2-methyl-phenyl} -amide
\CH3
THa
CH, N 2© (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
H
N 0x0-1,4,5,6-tetrahydro-pyridine-3-
. o] carboxylic acid {5-[4-((R)-2-hydroxy-3- | 7.536
N,NYO oH methoxy-propyl)-3,5-dioxo-4,5-dihydro- 7
%N E 3H-[1,2,4]triazin-2-y1]-2-methyl-
0 o phenyl} -amide
“CH,
H
CH, N o
N (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
78 o vaopT Y 7.31
[2-methyl-5-(3-methyl-6-0x0-6H-
N O
N| pyridazin-1-yl)-phenyl]-amide
T F
H,C
N0
CH, H |
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
79 0 YA Y 6.58
[2-methyl-5-(6-methyl-pyrazin-2-yl)-
| SN phenyl]-amide
N~ F
CH,
H
N O
CH, H |
N (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
80 o yaopT Y 7315
[2-methyl-5-(4-methyl-pyrimidin-2-yl)-
N| SN phenyl]-amide
F
Z CH,




N (S)-4-(4-Fluoro-phenyl)-1 -nethyl
carboxylic acid {5 42-(2-hydroxy-ethyl)-
- di hydr o-Wor0 a7 4- yl |

-2- met hyl

3 -o0x0-2,3

F/ NOHHC 4-(3,5 -Difluoro-phenyl)-6-o0xo0-1, 4,5, 6-

t et rahydro-pyri di ne-3-carboxylic acid -[1 -(2-hydroxy-ethyl)-5
-met hyl - 1H pyrazol - 3-y1] - 2- et hyl - phenyl’l” -amide 7.85 - 50 - 96 CH HO N N
Il NCH 0 (9-4-(3- FIquﬁsphenyl) 6- 0xo0-1, 4,5, 6-
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[ 2- et hyl -|5- (61 mef hyk- pyfli ddzi n- 3-y1) - oam 897 Cl, H O[NNI
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tetrahydrogpyr]| - 3-gargoxyl i c aci d | & aBtibydid 2-ryiy Bl el Y1 -pdeny 1) -
am de 7.09 98 (CH, , .
p o 3-0x0-2,3-dihydro-pyridazin-4-y1)-
S N : phenyl]-amide
N" CH,
H
CH, N ©
H (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
8 o Aoyt o 5395
[2-methyl-5-(6-0x0-1,6-dihydro-pyrazin-
Z “NH 2-yl)-phenyl]-amide
N%/&O F
H
N O
CH
N [3-(3-{[(S)-4-(4-Fluoro-phenyl)-6-oxo0-
O 1.,4,5,6-tetrahydro-pyridine-3-carbonyl]-
83 et vl 6.335
amino } -4-methyl-phenyl)-5-methyl-
SN .
\ N/ o 3 pyrazol-1-yl]-acetic acid
o A
OH
H
N O
CH,
N (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
84 o e g 7.53
{5-[1-(2-hydroxy-ethyl)-1H-pyrazol-3-
\ \/N yl]-2-methyl-phenyl} -amide
/
H
N 0]
CH, H |
N 4-(3,4-Difluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
85 © e g 7375
{5-[1-(2-hydroxy-ethyl)-5-methyl-1H-
\ h ,N F pyrazol-3-yl]-2-methyl-phenyl} -amide
N PHOF
ne

-60x0-1, 4,5, 6-tetrahydro-pyridi ne- 3-

-phenyl} -am de 7.8 PETEHMIO06N6O 11101
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t et rahydr o- pyri di ne- 3-carboxylic acid [2-nethyl-5-(1-nethyl-6-o0xo-1, 6-

-H 0 RCIVEP204067060

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
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carboxylic acid [2-methyl-5-(3-0x0-2,3-
= 0 F dihydro-pyridazin-4-yl)-phenyl]-amide
X NH
H
N O
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
. tetrahydro-pyridine-3-carboxylic acid
O
[2-methyl-5-(6-0x0-6 H-pyridazin-1-yl)-
NN phenyl]-amide
L !
H
N 0]
CH,
H | (S)-4-(3-Fluoro-phenyl)-6-0x0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
89 0 Aoyt Y 7.53
[2-methyl-5-(6-0x0-6 H-pyridazin-1-yl)-
N~ N © F phenyl]-amide
| =
s
N O
CH, ‘ (S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
90 © carboxylic acid {5-[1-(R)-2-hydroxy-3- | 7.2
Xy F methoxy-propyl)-5-methyl-1H-pyrazol-
\

3-yl]-2-methyl-phenyl} -amide
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H3 NO O CH3

103 CH 13
Oxo-1, 4,5,
- met hoxy-
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Q_: tetrahydro-pyridine-3 -carboxylic
-prvrazoI-3-v1)-phenv|]-anide 5.77
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1 (S)-4-(3-Fluoro-phenyl)-1

Sy hfuSSebedfic b

tetrahydro-pyridine-3-carboxylic acid
{5-[1-((S)-2-hydroxy-3-methoxy-
propyl)-5-methyl-1H-pyrazol-3-yl]-2-
methyl-phenyl} -amide

- et
2- hy(
am dé¢
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hyl - 6-
ir oxy- 3
2 7.1
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(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-((S)-2-hydroxy-3-
methoxy-propyl)-5-methyl-1H-pyrazol-
3-yl]-2-methyl-phenyl} -amide

6.615
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(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[2-(2-hydroxy-ethyl)-
3-0x0-2,3-dihydro-pyridazin-4-yl]-2-
methyl-phenyl} -amide

7.5
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(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[2-(2-hydroxy-ethyl)-
3-0x0-2,3-dihydro-pyridazin-4-yl]-2-
methyl-phenyl} -amide

7.8
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4-(3,5-Difluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
{5-[1-(2-hydroxy-ethyl)-5-methyl-1H-
pyrazol-3-yl]-2-methyl-phenyl} -amide

7.85
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o] tetrahydro-pyridine-3-carboxylic acid
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o) tetrahydro-pyridine-3-carboxylic acid
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[2-methyl-5-(1-methyl-6-0x0-1,6-
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| N F dihydro-pyridazin-3-yl)-phenyl]-amide
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H
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o] tetrahydro-pyridine-3-carboxylic acid
99 Aoyt . Y 7515
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N F
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CH

N80 2010/072607

, N yl]-2-nethyl-phenyl} -am de
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(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[4-(2-hydroxy-cthyl)-
3,5-diox0-4,5-dihydro-3H-[1,2 4]triazin-
2-yl]-2-methyl-phenyl} -amide

7.57

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[2-methyl-5-(5-trifluoromethyl-1 H-
pyrazol-3-yl)-phenyl]-amide
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(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-((S)-2-hydroxy-3-
methoxy-propyl)-5-methyl-1H-pyrazol-
3-yl]-2-methyl-phenyl} -amide

7.1

N
5y
N
104 \éﬁ
= © OH

(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[2-((R)-2-hydroxy-3-
methoxy-propyl)-3-oxo0-2,3-dihydro-
pyridazin-4-yl]-2-methyl-phenyl} -amide

7.8
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(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[2-((R)-2-hydroxy-3-
methoxy-propyl)-3-oxo0-2,3-dihydro-
pyridazin-4-yl]-2-methyl-phenyl} -amide

7.57
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6. 81 CH I3

-52-
H
N O
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5 6-
o tetrahydro-pyridine-3-carboxylic acid
106 o {5-[2-((R)-2-hydroxy-3-methoxy- 7.885
Z 'l L propyl)-3-ox0-2,3-dihydro-pyridazin-4-
x N
N \/'\ yl]-2-methyl-phenyl} -amide
*N
CH

methyl-phenyl]-amide

e
N (0]
CHs (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N
0xo0-1,4,5,6-tetrahydro-pyridine-3-
107 ° carboxylic acid [5-(3,5-diox0-4,5- 6.81
N/N\léo dihydro-3H-[1,2 4]triazin-2-yl)-2-
%W/NH F

@)

Ghs
N O
CHy (S)-4-(3-Fluoro-phenyl)-1-methyl-6-
N
0x0-1,4,5,6-tetrahydro-pyridine-3-
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N|/NYO F dihydro-3H-[1,2 4]triazin-2-y1)-2-
S(NH

methyl-phenyl]-amide
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CH,
N (S)-4-(3-Fluoro-phenyl)-6-0xo-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
109 o 8.045
[2-methyl-5-(2-methyl-3-0x0-2,3-
0]
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Xy - N
N7 “CH,

dihydro-pyridazin-4-yl)-phenyl]-amide
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N O
CHs ‘ (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
110 0 o 7.17
carboxylic acid [2-methyl-5-(6-0x0-6H-
N~ N zC pyridazin-1-yl)-phenyl]-amide
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(S)-4-(3-Fluoro-phenyl)-1-nmethyl-6- N
oxo-1, 4,5, 6-tetrahydro-pyridi ne- 3-
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(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-(2-hydroxy-ethyl)-
5-trifluoromethyl-1H-pyrazol-3-yl]-2-
methyl-phenyl} -amide

6.895
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(S)-4-(3-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-(2-hydroxy-ethyl)-
1 H-pyrazol-3-yl]-2-methyl-phenyl} -

amide
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(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
[5-(1H-pyrazol-3-yl)-2-trifluoromethyl-
phenyl]-amide

7.173
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4-(3-Chloro-phenyl)-6-oxo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
{5-[1-(2-hydroxy-ethyl)-1H-pyrazol-3-
yl]-2-methyl-phenyl} -amide

7.56
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(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {2-chloro-5-[1-(2-
hydroxy-ethyl)-5-methyl-1 H-pyrazol-3-
yl]-phenyl} -amide
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carboxylic acid [2-methyl-5-(2-0x0-1,2-
Z O dihydro-pyridin-3-yl)-phenyl]-amide
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N (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
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N carboxylic acid [5-(6-methoxy-
~ || F
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pyridazin-3-yl)-2-methyl-phenyl]-amide
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N O
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N (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
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carboxylic acid [2-methyl-5-(6-0x0-1,6-
| \’T‘ dihydro-pyridazin-3-yl)-phenyl]-amide
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N O
CH,
N (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
0 tetrahydro-pyridine-3-carboxylic acid
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N
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CH pyrazol-3-yl}-2-methyl-phenyl)-amide
NNy

\

CH,
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s
cH, N &#° (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N oxo0-1,4,5,6-tetrahydro-pyridine-3-
120 o] carboxylic acid [2-methyl-5-(1-methyl- | 7.855
_ o 2-oxo0-1,2-dihydro-pyridin-3-yl)-
SN r phenyl]-amide

N0
CHs (S)-4-(4-Fluoro-phenyl)-6-0xo-1,4,5.6-
" tetrahydro-pyridine-3-carboxylic acid
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| N l}l dihydro-pyridazin-3-yl]-2-methyl-

N\/\OH F phenyl} -amide
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H (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5.6-
tetrahydro-pyridine-3-carboxylic acid
122 o eyt Y 8.26
[2-methyl-5-(5-methyl-2-0x0-2H-
N @)
U pyridin-1-yl)-phenyl]-amide
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T (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N
0x0-1,4,5,6-tetrahydro-pyridine-3-
123 o) o eyt 7.58
carboxylic acid [2-fluoro-5-(3-0x0-2,3-
= © dihydro-pyridazin-4-yl)-phenyl]-amide
x NH F
CH

N O
CH, H (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
124 © carboxylic acid [5-(2,4-diox0-3,4- 6.44
dihydro-2H-pyrimidin-1-yl)-2-methyl-

NH F phenyl]-amide
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(S)-4-(3-Fluoro-phenyl)-1-nethyl
oxo-1, 4,5, 6-tetrahydro-pyridi ne- 3-
5-trifl uoworzetonyicoiH- pyr azol

-3-y1]-2- nethyl

-6-

carboxylic acid {5-[1-(2-hydroxy-ethyl)-
- phenyl } - ampd@/EP2@8956706®@ CH3 1

CHNO3H O N O i OH (S)-4-(3-Fluoro-phenyl)-1-nmethyl-6-
oxo-1, 4,5, 6-tetrahydro-pyridi ne-3- car l%%xyl ic acid {5-[1-(2-hydroxy-ethyl)-
1H pyrazol -3-y1]-2-net hyl - phenyl | - mde 7.645 113 CF3 HI N 1401 Si / NH
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[4-chloro-2-methyl-5-(6-0x0-6 H-
pyridazin-1-yl)-phenyl]-amide
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: 8 (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
O
126 carboxylic acid {5-[1-((R)-2-hydroxy-3- | 7.615
| \l\ll OH methoxy-propyl)-6-oxo-1,6-dihydro-
NJ\ F pyridazin-3-yl]-2-methyl-phenyl} -amide
O O.
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N O
CHs (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
N tetrahydro-pyridine-3-carboxylic acid
127 | o 0 [4-chloro-2-methyl-5-(2-methyl-3-oxo0- | 7.843
= 0] 2,3-dihydro-pyridazin-4-yl)-phenyl]-
s~ _N F amide
N” CH,
O
H,C.
(S)-1-Dimethylcarbamoylmethyl-4-(4-
fluoro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-
128 pyridine-3-carboxylic acid [2-methyl-5- | 7.195
(2-methyl-3-0x0-2,3-dihydro-pyridazin-
4-yl)-phenyl]-amide
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0x0-1, 4,5, 6-tetrahydro-pyridi ne- 3-
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CH3H H (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N
0x0-1,4,5,6-tetrahydro-pyridine-3-
129 carboxylic acid [2-methyl-5-(5-methyl- | 7.945
N\(O 2,4-diox0-3,4-dihydro-2 H-pyrimidin-1-
| NH F yl)-phenyl]-amide
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CH,
N_O
CH, ’ (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
N 0x0-1,4,5,6-tetrahydro-pyridine-3-
130 0 carboxylic acid [4-fluoro-2-methyl-5-(2- | 7.864
F
p o methyl-3-0x0-2,3-dihydro-pyridazin-4-
~ N 3 yl)-phenyl]-amide
N7 CH,
§s
N O
CHs, x (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
131 © carboxylic acid [5-(4-ethyl-3,5-dioxo- 742
NN \(O 4,5-dihydro-3H-[1,2 4]triazin-2-yl)-2-
| N_CH, F methyl-phenyl]-amide
O
&
N 0]
CH, H (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
132 o carboxylic acid [2-methyl-5-(3-methyl- 6015
N\fo 2,4-diox0-3,4-dihydro-2 H-pyrimidin-1-
| N F yl)-phenyl]-amide
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carboxylic acid [2-nethyl-

N CH NO (S)-4
Oxo-1, 4,5, 6-tetrahydro-pyridi ne- 3-
pyri dazi rwe-291m)07260met hyl
-(4 -Fluoro-phenyl)-1 -nethyl-
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5- (6-oxo-1, 6-
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-phenyl]-am de 7.22 118 CH H O RCI/ERRINI/OCHSO0 |
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NO .

88585 119 CH, -HA N/ H3Clei CH3
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(4-Fluoro pheny{) - 65 0xo0-1, 4,/5, 6- tetrahydro-pyridine-3-carboxylic
{(1- [ (2 get hyl it no- et hyaspampyi byl o et - 1
-3-y| - enyl)-am’dgi . 685 -%E§E¥ Cl H 'NO
tetrahydro-pyridine-3-carboxylic acid
133 [2-methyl-5-(3-methyl-2,4-diox0-3 4- 7.24
dihydro-2H-pyrimidin-1-yl)-phenyl]-
N‘CH3 F amide
O
o
N O
CH, H (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
134 © carboxylic acid {5-[1-(2-hydroxy-ethyl)- | 642
| N 6-0x0-1,6-dihydro-pyridazin-3-yl]-2-
|
N\/\OH F methyl-phenyl} -amide
O
H
N O
CH, H
N (S)-4-(4-Fluoro-phenyl)-6-oxo-1,4,5,6-
O tetrahydro-pyridine-3-carboxylic acid
135 Aoyt Y 7.655
N/N 0O [2-methyl-5-(4-methyl-6-0x0-6H-
q £ pyridazin-1-yl)-phenyl]-amide
CH,
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N O
CH, H
N (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
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N o carboxylic acid [2-methyl-5-(4-methyl-
U ! 6-0x0-6H-pyridazin-1-yl)-phenyl]-amide
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CH3H (S)-4-(4-Fl uoro-phenyl)-1-nethyl-6- 120 1.1 N
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di hydro- pyridazin-3-y1]-2-nmethyl - 7.38 N?---"\OH F phenyl } -am de
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£ N 0]
il (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
137 0 o Pyt 6.39
carboxylic acid [2-fluoro-5-(5-methyl-
\ N N 1 H-pyrazol-3-yl)-phenyl]-amide
N F
Hc o H
H
N o
CH,
H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
138 tetrahydro-pyridine-3-carboxylic acid
O
F [4-fluoro-2-methyl-5-(6-0x0-6 H-
N O . . .
N| pyridazin-1-yl)-phenyl]-amide
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e
CH, N z° (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
H
N 0x0-1,4,5,6-tetrahydro-pyridine-3-
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o methyl-2-0x0-1,2-dihydro-pyridin-3-yl)-
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CH,
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0x0-1,4,5,6-tetrahydro-pyridine-3-
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carboxylic acid [2-methyl-5-(5-methyl-
/EN;/'/O 2-ox0-2H-pyridin-1-yl)-phenyl]-amide
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CH,
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F (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
H
N 0x0-1,4,5,6-tetrahydro-pyridine-3-
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o 0x0-2,3-dihydro-pyridazin-4-yl)-
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S N F phenyl]-amide
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H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
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[2-fluoro-5-(2-methyl-3-0x0-2,3-
O
= dihydro-pyridazin-4-yl)-phenyl]-amide
X N F
N~ “CH,
H
N @)
CH,
H
N (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5.6-
0 tetrahydro-pyridine-3-carboxylic acid
143 | F Yoyt Y 7.455
_N 0 [4-fluoro-2-methyl-5-(4-methyl-6-oxo0-
N
| _ £ 6H-pyridazin-1-yl)-phenyl]-amide
CH,
H
F N (@)
H (S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-
144 3 tetrahydro-pyridine-3-carboxylic acid
[2-fluoro-5-(6-ox0-6 H-pyridazin-1-yl)-
Nl/N ° phenyl]-amide
= F

N (0]
CH, ‘ (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
145 | F ° carboxylic acid [4-fluoro-2-methyl-5-(4- | 7.265

N|/N © methyl-6-ox0-6H-pyridazin-1-yl)-
¥ F phenyl]-amide
CH,
CH

N (0]
h X (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
146 4 R 574
carboxylic acid [2-fluoro-5-(6-0x0-6 H-
N O pyridazin-1-yl)-phenyl]-amide




10 (S)-4-(4-Fl uoro-phenyl)-1-nethyl-6- oxo-1,4,5, 6-tetrahydro-pyridi ne-3-
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dihydro-ZFvarinidin-l-vl)-%;nethvlphenvl]-anide 0

N 0]

(S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
tetrahydro-pyridine-3-carboxylic acid
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methyl-1H-pyrazol-3-yl]-2-methyl-

phenyl} -amide

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

148 carboxylic acid {4-fluoro-5-[1-(2- 741
hydroxy-ethyl)-5-methyl-1 H-pyrazol-3-

yl]-2-methyl-phenyl} -amide

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

149 carboxylic acid [4-fluoro-2-methyl-5-(1-
methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-

phenyl]-amide

CH, H (S)-4-(4-Fluoro-phenyl)-6-0xo0-1,4,5,6-
N tetrahydro-pyridine-3-carboxylic acid
150 . \é(g [4-fluoro-2-methyl-5-(2-methyl-3-oxo-
% O 2,3-dihydro-pyridazin-4-yl)-phenyl]-
F

amide

N
¢Hs X (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
151 0xo0-1,4,5,6-tetrahydro-pyridine-3-
F © carboxylic acid [4-fluoro-2-methyl-5-(6-

0x0-6H-pyridazin-1-yl)-phenyl]-amide
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S methyl-2-0x0-1,2-dihydro-pyridin-4-yl)-
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CH

HO/\|
G N© (S)-4-(4-Fluoro-phenyl)-1-(2-hydroxy-
N ethyl)-6-0x0-1,4,5,6-tetrahydro-
153 o pyridine-3-carboxylic acid [2-methyl-5-
F

N/N YO (4-methyl-3,5-dioxo-4,5-dihydro-3 H-
H/N N [1,2,4]triazin-2-yl)-phenyl]-amide
CH,
O
CH,

N O
F ‘ (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0x0-1,4,5,6-tetrahydro-pyridine-3-
154 © carboxylic acid [5-(3,5-diox0-4,5-
N" N\(O dihydro-3H-[1,2 4]triazin-2-yl)-2-fluoro-

L’(NH F phenyl]-amide
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cH, N #° (S)-4-(4-Fluoro-phenyl)-1 -methyl-6-
F N 0x0-1,4,5,6-tetrahydro-pyridine-3-
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i N £ yl)-phenyl]-amide
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0x0-2,3-dihydro-pyridazin-4-yl)-
yZ 0]
phenyl]-amide
X NH F
N
CH,
N o (S)-4-(4-Fluoro-phenyl)-1-methyl-6-
CH H 0x0-1,4,5,6-tetrahydro-pyridine-3-
157 carboxylic acid {4-fluoro-5-[1-((R)-2-
O
C|3H3 F hydroxy-3-methoxy-propyl)-2-oxo-1,2-
OL O dihydro-pyridin-3-yl]-2-methyl-phenyl} -
HO N A F amide
CH

0 Oxo0-1,4,5,6-tetrahydro-pyridine-3- 126 NOH 40 carboxylic acid

(S)-4-(4-Fluoro-phenyl)-1-methyl-6-
0xo0-1,4,5,6-tetrahydro-pyridine-3-

s N.__O
H
N
158 Tg
2 © .
phenyl]-amide
X

carboxylic acid [2-ethyl-5-(2-methyl-3-
0x0-2,3-dihydro-pyridazin-4-yl)-

e Acetic acid (R)-2-[2-(3-{[(S)-4-(4-

N
CH
: H fluoro-phenyl)-1-methyl-6-oxo0-1,4,5,6-
159 o o tetrahydro-pyridine-3-carbonyl]-amino} -
. o o N 4-methyl-phenyl)-3,5-diox0-2,5-
F

dihydro-3H-[1,2 4]triazin-4-yl]-1-
methoxymethyl-ethyl ester

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

N



2, 3-di hydro-pyridazi n-4-yl)-phenyl] - am de N, CH, 0 Z u_ &4-,, _ z-00
1Z 0iz0O 01 Zz \' O\ ,z\ i (S)-1-D nethyl car banoyl net hy1-4- (4-

f | uor o- pheOROI/B2@R0- 1, 4, 5, 6-tetrahydro- 128 pyri di neP8TEReWONyioe aci d
[ 2-met hyl -5- 7.195 (2-met hy1- 3- oxo- 2, 3-di hydr o- pyri dazi n-

4-y1) - phenyl] - am de - 57 - 129 CH3 |-64-

Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
5 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.
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,

10 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
under an inert atmosphere at atmospheric pressure at a reaction temperature range of from
about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and most

15 preferably and conveniently at about room (or ambient) temperature, ¢.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

leaving group, and A, p, q, R',R®and R" are as defined herein.

MgXx 0]
N\ X Step 1 Step 2
1 H — =
Hom/[)/ ¥ R,
o a b 1
R,
H
N o) Step 3 H
N O
Y 5 H
(RY)
(R%), NH, i N
11 O
(R, g: j 1
b €)q (R,
q e A f
A
20 SCHEME A

In step 1 of Scheme A, a Grignard reaction is carried out wherein nicotinic acid compound a

is reacted with phenyl magnesium halide compound b to afford a phenyl dihydropyridone
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acid [4-fluoro-2-nethyl-5-(2- yl)-phenyl']-amde 7.864 131 CH 13 0 CH3HN N
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4, 5-di hydcrhgorﬁ #“to%n 414 ‘%a% “Seg forf)‘)m?o‘m Pmﬁ‘is%gsnl}ﬁ[‘e]nyfma SO0 CH3 1
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2, 4-df oxolngen A iy HREYHS 5\FPIRP I li-opml)a W 9qd taﬁﬁt@éuce Hleadind groip ¥

5 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 oxalyl chloride, thionyl chloride, or like halogenating agent.

10 In step 3, an amide coupling reaction is carried out wherein an aniline compound e is reacted
with compound d, to afford dihydropyridoneamide compound f, 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
art. Such aniline compounds may in many embodiments be made by reduction of the

15 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.

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

20  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.

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

25 diseases and conditions such as arthritis, including but not limited to, rheumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic lupus erythematosus and
juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatment of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and

30 chronic pulmonary inflammatory disease.

The compounds of the invention are also expected to find utility as analgesics in the
treatment of diseases and conditions associated with pain from a wide variety of causes,

including, but not limited to, inflammatory pain such as pain associated with arthritis



6.015 - 58 - 133 CHHONOOY Il NFCH O

(S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1,4,5,6- tetrahydro-pyridine-3-carboxylic
aci d [ 2- iE0l910/6G2¢03- met hy1- 2, 4- di oxo- 3, 4- di hydr o- 2H py PCRIER2009067060
-yl)-phenyl] - amde 7.24 134 Cl H, N CH H 110INSi NNF OHO
(S)-4-(4-Fluoro-phenyl)-1 -nethyl-6- -1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid {5-[1-(2-hydroxy- ethyl)

6- ox0- 1, 6drkilimag rheplylanodiamhnnnsa@(n?si@artmmiyﬂurgjtﬁémyiln}visca:mal@einadmnzal pagH,H N o

{ L t {_ aﬁigr%r(en%nsltlal%fpeal%uontg a1n ﬁ/alr} %1?6 t§ (1)11[115 n’éﬁﬁn? OI;SCIICijer n,g%c}]aclles nerve, 1néu[ng
pyri dazi nnduﬂyii)neﬁll‘amasli)m@dm@ 1théi515 idj@fy, interstitial cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic injuries (including fractures and sports injuries),
5 and pain associated with functional bowel disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.
Additionally, compounds of the invention are useful for treating gastrointestinal disorders,
including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic
10  and other biliary disorders, renal colic, diarrhea-dominant IBS, pain associated with GI
distension, and the like.
The compounds of the invention are also useful for the treatment of muscular sclerosis and
diabetes.

Administration and Pharmaceutical Composition

15 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
pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic
ingredients.

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

25 used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given

30 disease.

Compounds of the invention may be administered as pharmaceutical formulations including
those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,

vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutaneous and
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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
5 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

10 employed. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or liquids such as
solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solutions
for parenteral use. Formulations containing about one (1) milligram of active ingredient or,

15 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 variety of oral administration
dosage forms. The pharmaceutical compositions and dosage forms may comprise a
compound or compounds of the present invention or pharmaceutically acceptable salts

20 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
may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. In powders,

25  the carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from about one (1) to about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium

30 carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter,
and the like. The term “preparation” is intended to include the formulation of the active

compound with encapsulating material as carrier, providing a capsule in which the active
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5 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

10 adding suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions
can be prepared by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well known suspending agents. Solid form preparations
include solutions, suspensions, and emulsions, and may contain, in addition to the active

15 component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,
dispersants, thickeners, solubilizing agents, and the like.

The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, for 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

20  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, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic
esters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,

25 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,
pyrogen-free water.

The compounds of the invention may be formulated for topical administration to the

30 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

and will in general also containing one or more emulsifying agents, stabilizing agents,
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ingredient in an inert base such as gelatine and glycerine or sucrose and acacia; and
5 mouthwashes comprising the active ingredient in a suitable liquid carrier.
The compounds of the invention may be formulated for administration as suppositories. A
low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
the active component is dispersed homogeneously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

10 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.

The subject compounds may be formulated for nasal administration. The solutions or

15 suspensions are applied directly to the nasal cavity by conventional means, for example, with
a dropper, pipette or spray. The formulations may be provided in a single or multidose form.
In the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this
may be achieved for example by means of a metering atomizing spray pump.

20  The compounds of the invention may be formulated for aerosol 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

25  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

30 lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The

powder composition may be presented in unit dose form for example in capsules or cartridges
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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
5 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-

10  dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted
subcutancously into the subdermal layer by surgery or injection. The subdermal implants
encapsulate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a
biodegradable polymer, ¢.g., polylactic acid.

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

15 preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate number of any of these in packaged form.

20  Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
containing a compound of the present invention are described below.

EXAMPLES

25 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.
Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees
celsius (°C). It should be appreciated that the reaction which produces the indicated and/or

30 the desired product may not necessarily result directly from the combination of two reagents
which were initially added, i.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

product. The following abbreviations may be used in the Preparations and Examples.
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DME
DMF
DMFDMA
DMSO
DMAP
dppf
EDCI
EtOAc
EtOH
gc
HATU

HMPA
HOBt

hplc

IPA
IPBAPE
mCPBA
MeCN
NMM
NMP
Pd,(dba);
TBAF
tBDMSICI
tBDMSIBr
TEA

THF

LDA

1,2-dimethoxyethane (glyme)
N,N-dimethylformamide
N,N-dimethylformamide dimethyl acetal
dimethyl sulfoxide
4-dimethylaminopyridine
1,1°-Bis(diphenylphosphino)ferrocene
1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
ethyl acetate

ethanol

gas chromatography
2-(1H-7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyl uronium
hexafluorophosphate Methanaminium
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-butyl-dimethylsilyl chloride
tert-butyl-dimethylsilyl bromide
triethylamine

tetrahydrofuran

lithium diisopropylamine
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pheny1] - am de XdiphoeH3H 4,5-bis(diphenylphosphino)-9,9-dimethyl-xanthene
5 Preparation 1

4-(4-Fluoro-phenvl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-carboxvlic acid

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

0 o)
X OH
| —_— N F
/ —
Cl N
0]
HO

SCHEME B

10  4-Fluorophenylmagnesium bromide (2M in THF; 130 ml) was added dropwise at 0°C to a
stirring solution 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 to

15 ambient temperature. The reaction mixture was then cooled to 0°C and quenched by addition
of saturated aqueous ammonium chloride solution. The mixture was partitioned between
water and ethyl acetate, and the organic layer was separated, washed with water and brine,
dried over Na,SQy, filtered and concentrated under reduced pressure. The residue was
dissolved in hot ethyl acetate . Upon standing a solid precipitate formed,. which was

20  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 (S) 4-(4-Fluoro-phenyl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-

carboxvlic acid

25 The (R) and (S) isomers of 4-(4-fluoro-phenyl)-6-oxo-1.4,5,6-tetrahydro-pyridine-3-

carboxylic acid were separated using an R,R Whelk-O1 (Regis Technologies) chiral column,
30 mm L.D. x 250 mm length, designed for use with supercritical CO, fluid chromatography.
Racemic 4-(4-Fluoro-phenyl)-6-oxo-1 4,5 ,6-tetrahydro-pyridine-3-carboxylic acid was

dissloved in a 5% THF/95% methanol solution to 100 mg/ml concentration. The solution
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di hydr o- pyri di n-3-y1]-2-net hyl - phenyllamide 158 CH3 | N O /0O NCH3 O N
(S)-4 -(4 -Fluor -phenyl)-1 -nethyl-6o0xg-1,4,5,6-tetrahydro-pyridine-3-
carboxylic acid [2-ethyl-5-(2-nmethyl-3-""oxo-2, 3-di hydro-pyri dazi n-4-yl)-
pheny1] - awid@lterabmdargmed K 49H,C. - FhecseBoioN vas anjedgd oo thezemmoinAcemic aci d
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di hydr o- 3Fhqd (¥) Bodkt whazitivededyiidm the fivet frexiynmdhlpyihl=et oy/8° (€$1@F c=0.ARLAp. 1
210-212°C) and the (R) isomer was recovered from the second fraction ([alpha]=-197.4°
5 (CHCls ¢=0.618), mp. 213-215°C). Stacked injections were jused with a single run time of
seven minutes.

Preparation 3
3-(5-Amino-2-fluoro-4-methvl-phenyl)-5-methyl-pyrazole-1-carboxvlic acid benzyl ester

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

CH, CH, CH, CH,  BOC
NO
Step 1 ? Step2 NH  Step 3 NH
Cu(ll) Nitrate Pd/C BOC,0
F F F F
HC™ 0 0" Ch, 07 “CH, 07 “CH,

10

SCHEME C

Step1  1-(2-Fluoro-4-methyl-Snitro-phenvl)-ethanone

Copper (II) nitrate (3.175 g) was added portion wise to a room temperature solution of 1-(2-
fluoro-4-methyl-phenyl)-ethanone (2.74 g) in chloroform (30 ml) and Trifluoroacetic

15 anhydride. The mixture was heated at 60°C for 30 minutes then cooled to room temperature
and added to ice. The mixture was extracted with methylene chloride, and the organic layer
was washed with water and brine, dried (Na,S0O,), filtered and concentrated under reduced
pressure to give 3.17 g of 1-(2-Fluoro-4-methyl-5nitro-phenyl)-cthanone as a reddish oil,
which was used directly without further purification.

20 Step2  1-(5-Amino-2-fluoro-4-methvl-phenvl)-ethanone

1-(2-Fluoro-4-methyl-5-nitro-phenyl)-ethanone (3.17 g) in ethanol (10 ml) was hydrogenated
over Pd/C (200 mg) under balloon pressure over night. The mixture was filtered and the

filtrate was concentrated under reduced pressure to a grey solid that was recrystallized



Synthesis Conmpounds of the present invention can be nade by a variety of
nmet hods depicted in the illustrative synthetic reaction schenes shown and
descri bedwbebmv72@®7The starting materials and reagents REEEPRIDVIPSP@ri Ng

t hese conpounds generally are either available fromconmmercial suppliers,
such as Aldrich Chem cal Co., or are prgpared by nethods known to those
skilled in the art follow ng procedures set forth in references such as WO
2010/ 0726FIPET HeRp2B0 97 9687 0605 g-of 645 -anmiieddluomrtinRiybehenyl)Reélzanent & dnor

Organi c S%@thesrs“,VVIey & Sons: New York, 1991, Volunes 1-15; Rodd's

Chem stry orm88P8 % Conpounds, El sevier Science Publishers, 1989, Vol unes
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Vol umes 1-40, The f ng synthetic reaction sch nerel
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speci fijpedegi® the contrary, the reactions described herein preferably are

conduct ed under an inert atnosphere at atnn;gheric‘ ressure at a reaction
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made by reduction of the 15 corresponding aryl "nitro cohpounds, as
illustratwdidin the experrnental exanpl es belom/ In the procedure of Schene
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var i abDonstan the procedure of Schene A are possrble and wil |l suggest
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details for producing conpounds of the invention are described in the
Exanpl es section below. Uility The conpounds of the invention are usable
for the treatnent of a wide range of inflammtory 25 di seases and
conditions such as arthritis, including but not limted to, rheumatoid
arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemc
| upus eryt hemat osus and juvenile arthritis, osteoarthritis, gouty arthritis
and other arthritic conditions. The subject conmpounds woul d be useful for
the treatment of pul nonary disorders or lung inflanmmation, including adult
resprratory drstress syndrone puInDnary sarcordosrs asthna srlrcosrs
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WO 2010/ 072607PCT/ EP2009/ 067060 - 66 - (including rheumatoid arthritis and
osteoarthritis), surgical pain, visceral pain, dental pain, prenenstrual
pai n, cerwoabloggeé; pai n due to burns, mgraine or clusPEI/Hre@dactoes, nerve
injury, neuritis, neuralgias, poisoning, ischemc injury, interstitial
cystitis, cancer pain, viral, para5|t|9 or bacterial infection,
post-traumatic injuries (|nclud|ng fractures and sports |njur|es) 5 and
pai n assd@c@ﬂ@ammrpﬁﬁﬂuﬁ@xmmméKSQ@mgiZﬂugwﬁﬁemﬁwbnbﬂwﬁ§ﬁnmﬂm¢ah$@ﬂ@émel
syndr one. Furt n are useful for treating
resplrato%§b0 ﬂgﬁggglﬁ%rﬁ%ﬁﬁﬁgp ronlc %gtructive pul monary di sorder
(COPD) , asthna bronchospasm and the like. Additionally, conpounds of the
invention are useful for treating gastrointestinal disorders, including
Irritable Bowel Syndrone (IBS), In%ﬂﬁﬂﬂ@ﬂ&ﬂﬂ Bowel Disease (IBD), biliary
colic 30 and ot her bi IQMé{hﬁjﬁgt&l@tﬁﬁQﬂ%{)ﬁgolc;){,p)_q)helwlﬁﬁlhgea dom nant | BS,
pain associated with @ distension,” and . The conpounds of the

i nvent i onThg synficgopipsedurd used in thhﬁear@paé%ttmmﬁ@utbnedm&h@m Dscl erosi s and

di abet es. Admi nistration and PharmaceuticafyConposition 15 c[he invention
i ncl udes pharmacepyti cal conp05|t|ons conpr|5|n§ at | east ond éonpound of
the present inveftion, or _an PH&lVldyal ' Zacémpe or aeem ¢
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t her apeuti cal ective,a it by any of _t/he accepted noyes/of

admi ni stration for agents that Gerve sinfal utilities. Sultable dosage
ranges are typically 1-500 ng daily, pHéferably 1-100 ng'Haily, and nost
preferably 1-30 ng daily, depending BT ous factors such as the
severity of the disease to be treate§£ﬁﬁﬂg—g§e and relative health of the
subj ect, s$tap 1 potsevietyRs-(4-Aets0apotucghady udedyrakble route and form of
adnlnlstratlon the 1 ndication towards which the admnistration is

di r ect!8d, AzAkrtipmet prmstyhéadrembrralpdimerceddt - ehpetey-e @y phmetvr i oner
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be able, w thout undue experinentation and in reliance upon personal

know edgeremded Waledieslotalquiessunsf andiherepidpt veadissvedtin a aystere GEOH (25 ml)
therapeutl GhLye, amunt. o o] un th r o~ nvention
for a glvena@%ygsm’ase W%Bﬁ%;QO%QE?ﬁgei%g@ltF%Hm 9mg I§§1n|g9%?ed as
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buccal _and suh-1i ngual rectal I ul nopary, inal,, or
par ent'ér afedyse PSR ng*fﬂeﬁLQHwewa? ity fﬁ%%ﬁﬁﬁ eranliyt AL ROYARIOAT fn
subcut anegusn@Neh YR 2910872604 909 LARLDEAYH- 18iTpyrad I8 AV EMBUSEN
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adnlnlstratlon or in a formsul for adnlnlsyratlon by inhal ati on or

i nsuf f | at $odid, wtnlqlewas ee&éﬁtaéldzqelefrm@&%c g8 Serdeldow pewdeiner al |y or al
using a coayeni e ), 0] T ' J%B ﬁqupe adj usted according to
the degree © A 0 of the invention,

t oget her Wdﬂh}dﬂe@m’lethﬂﬂanﬁmmn}‘lm d)HqiyreEzoaxer@mas dissalved mreshanolandil | uent s,
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conpr i sedhwfrogaRty@NindengillobMProgdkEft Fvé Ho&@ﬁk‘&@@ﬁq't&ﬁﬁératﬁfeo%"ettﬁlm% wid th or
wi t hout additional active conpounds or principles, and the unit dosage

forms nmayfilésed @ndnthaﬁ;rrasqwsawm@ené&afeé@mﬂwe@mmeswe forpavegtldi g of %g@fe%h ent
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filled capghdwesyrtteepursfddatios, powders, sustained rel ease fornul ations, or
liQUiﬁé such as sol utions, suspensions %nulsions, elixirs, or filled
capsules for oral use; or in the féﬁﬁ?@ﬁlgﬂgpositories for rectal or

vagi nal admsnjisfr@irt-Botyl-@imdtiyiisnen i ety @kihly B 1 HAvRebRBYE -Salcdi.ons for
parenteral use. Fornulations containing about one (1) mIligramof active

i ngredient or, 15 nore broadly, abo@kenylapingo about one hundred (100)
mlligranms, per tablet, are accordingly suitable representative unit dosage
forms. The conpounds of the invention may be fornulated in a wide variety
of oral adm nistration dosage fornms. The pharnmaceutical conpositions and
dosage forns may conprise a conpound or conpounds of the present invention
or pharmaceutically acceptable salts 20 thereof as the active conponent.
The pharnaceutically acceptable carriers nay be either solid or |iquid.
Solid form preparations include powders, tablets, pills, capsules, cachets,
supp05|tor|es and dlsper5|ble granules A solid carrier may be one or nore
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- 68 - component, with or without carriers, is surrounded by a carrier,
which is in association with it. Simlarly, cachets and | ozenges are

i ncl uded.woablog7ze07powder s, capsules, pills, cachets, amrdTIEFR2z@gedonay be
as solid forns suitable for oral adm nistration. Oher fornms suitable for
oral adm nistration include liquid forn? preparations including 5 emul sions,
syrups, elixirs, aqueous sol utions, aqueous suspensions, or solid form
prepar at | Bivssyntictinprocedurnbsed dethis pyepreatioony evttingl 19t$@h¢1h<§/Ebefore use to

|l iquid form preparatjons. Emul sions may be prepared in sol utdenS for
exanpl e, in aqueous jpropyl ene gl ycol sol t% ons or may caontaijn enuI5|fy|ng
agents, for exaop uch as |ecithNo, i
Aqueous sol utions
wat er and 10 addi
thi ckeni ng agents. AqueotsbvsiBspensi ons can be prpar ed by dijspersing the
finely divided actjxg_conponent in waters
natural or synthetic guns, resins, net ﬁl\yl g)
car boxynet hyl cel | uNo3s¥, and ot her | KO susm. ts, Solid form
preparations include seMut i on®PMSIEs pertsi onsGH.and emul si ons, anfMmay
contain, in addition to the active 15 conponent, colorants, flavors,
stabilizers, buffers, artificial and %$3EMELE sweeteners, dispersants,

thi ckener g $0I ybplidt. By AR AR INR S mIREL SOIRRURAS -rtho t)ﬂ?avn
invention may be Tornulated for parenteral ~admnistration (e.g

i nj ect Bonlﬂﬂza@el&anpl e boI us injection or continuous infusi on) and may be
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conposi t|mmldmwsm@namlﬂmmwmeseamemmma@aves@teum 0S¢ f@rl leymlaadons in
oily or aqueous vehicles, for exanple solutions ipn agqueous polyeth Iene
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(e.g., olive oil), and injectable organic esters (e.g., ethyl eate), and
may coft allre lfeddeWaft rificd Gariflashghsdmaiegrpphys €0 3&% Et@ﬁt ingxaxs tegt §67 yi ng
or suspen [ i dy/: ' i A | i he
acti ve i ropen Sr R ARyl AR S ARES Gon b R 0
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use with suj tabl e vehic e.g., sterjle, pyrogen-free water. The
conpounds&dflethﬁ‘egpﬁvéﬁtemﬁlbﬁm”%@h?t§ran‘ﬁlln8’f@88'?% topi cal administration to
the 30 eps@epm . ASOkIH-BBA-BimGEHRANEN I xy) REHyATSmcAy1-88-Rrd-bRsSHes mal

patch. G ntnents and creams may, for exanple, be fofrmulated w th an aqueous
or oilly bashylpharylkpwnegddi ti on of suitable thickening and/or gelling

agents. t4 Ans. eql and will in
gener al afio contg" ntltﬁﬁ%th )?B%@ e%ﬁﬂuﬁ%ﬂﬁq]%n qﬁetﬂ 13'ohlltréta [ ?gﬁng agents,
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agent s i nheurd AtV eRAGEre. UBY MikihreSHEIMELedind HARCRAGRR vais cbﬁé'éﬁﬁr@t@@hﬁder
pastilles conprising the active ingredient in an inert base such as

gel at 2Ae BHdcedIPyRseP Hegiye caide pdd d2Aiee-Buakdimethyhsilaylogyt-ethedesctbyndty si ng
the activ of the
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mel ti ng whxtherquetiicasona m xture of fatty acid glycerides or cocoa butter IS
first nelted and the active conpone i s dispersed honogeneously, for
exanple, by stirring. The nolten hoﬁ%@@ﬂ@%&s m xture is then poured into
conveni en{S)si-zeHIueRI-pleenyiMoleeids § @-6@aHydrapdidite-1050bkicfayid [4R@leespounds

of the _invention may be fornul ated for vagi nal administration. Pessaries,

t ampors, creams, gels, pashEEXYieHhioRy)-4 dhiyl i --u!”‘ning in addition to
the activ i art to be

(e act veu! SgEs, flkoRlelicast phetasi e kRN L perr L

adm ni stration. The solutions or 15 suspensions are applied directly to the
nasal cavity by conventional neans, for exanple, with a dropper, pipette or
spray. The fornulations may be provided in a single or multidose form 1In
the latter case of a dropper or pipette, this may be achieved by the
patient adm nistering an appropriate, predeterm ned volunme of the solution
or suspension. In the case of a spray, this may be achi eved for exanple by
means of a netering atom zing spray punp. 20 The conpounds of the invention
may be formul ated for aerosol administration, particularly to the
resplratory tract and |ncIud|ng |ntranasal adntnlstratlon The conpound
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5 present invention can be fornmulated in transdermal or subcutaneous drug
delivery devices. These delivery systens are advantageous when sustai ned
rel ease ovotzhw/wespound i s necessary and when patient c@CPIEP20OO6TE h a
treatment reginmen is crucial. Conpounds in transdernal delivery systens are
frequently attached to an skin-adhesiy%7§olid support. The conpound of
interest can also be conbined with a penetration enhancer, e.g., Azone (1-

10 dodecyl azacycl ohept an-2-one). Sustained rel ease delivery sysféns are

i nserted subcutafeously into the subdermal |ayer byFsurgery BFiinjection.
The subdermal i pphants encapsul ate the conpound in_aipid™eldbl e
nmenbrane, e.g., i cone run fkﬂgﬂfﬂi . £. g

pol yl actic acid. eophar cedt! cal ‘?eparatlons arsg”pr ef er gty
dosage forns. In g? th '

doses cont ai nin on The unit
dosage form ga# t he pREKaEe con aioHng discrete
guantities of preparation, such as packet@d; t ablétsH capsul es, and powders
in vials or anmpoul es. Also, the unit dosage form can be a capsule, tablet,
cachet, or lozenge itself, or it cad®UHEMEE appropriate nunber of any of
these in I T cars | their
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nocesdll (1 FRstr RE R 57 B i lns R A0 Rk T 08 bad e BAEn wer e
initiall yfordg@fautés, Gen at 8FiENITEYpELURNBr 00 miMA& . IS3RhREN eiBscdMtden are
produced in the m xture which ultimtely |leads to the formati on of the

i ndi cat edredwegddrespue apbdic residus rod petifiedrpyaflash cheamaieeramy (@ (e ateinesiBanehip be
dint j €S w1 d I L AT:
usea 1 n %l@hlgfo?r%{aﬁ%) ttB%ﬁe?&%ﬁ?@-ﬁﬁ@fslﬁréﬁgenﬁﬁ&%lﬁ,ﬂ ,%ahydro-

in unit
O unit

BETBDMS2- br onbet hox
DBUL, 8- di myzalmee3 cirbp5/1i¢ a0l A ohexth yI-Seren@TWEL I-plorarey rphelyieddt enesadhl or i de

5Dl PEAdI i r.opyl ethyl.am ne uni g, s base), DVEL, 2-di . yet hane (gl yne)
OVEN 1 i SOLHOT SRS S PIoRE R AR AP HER OB TR BrtBiryl acet a
DVSQdi et hyl sul f oxi de 10DNAP4-dineunﬁﬁ%@Enopyridine dppf1,1 '-Bis

(di phenyl pho_sphin (3 .

"~ di net hyl a -Elyororphenpl OF Id otsativdra,pyriing-3carbexydigs ma;,l-l5gcgas
chr omat ogr aphy HAR»@(&\;LWD%%%Hrl.ﬁglvﬁa%al.s-%qyz%aﬁ%%%. h%ng} Leliganet hyl

ur oni um hexaf | uor ophosphat e Met hanam ni um exa yl phosphor am de
HOBt N- Hy dFloxsgybéhetioprocedund esed Om phliscirepimatipari$ owthiegrcie Schepoé @. chr omat ogr aphy

| PAI sopr opanol | PBAPEI sopropenyl boroni c acid pi nacol ester
nCPBAmM chl or oper benzoi ¢ acid




MeCNacetonitril e 25NMVN- net hyl nor phol i ne NMPN-net hyl pyrrolidi none
Pd2(dba) 3Tri s(di benzyl i deneacet one) di pal | adi un(0) TBAFt etra-n-butyl

ammoni umwbueorwwdesor BDVSI Clt ert - but yl - di net hyl si |yl chl oPC#&P2009/067060

30t BDVBI Brtert -butyl -di nethyl silyl bromde TEAtri et hyl am ne

THFt et r ahydr of uran LDAl i t hi um dii sopr o%sam ne

2010/ 072607PCT/ EP2009/ 067060 - 72 - tert- but yl dinmethylsilyl chloride

TLCthin | ayer chrpmato %@ tBDMSIO CH,

Xant phos4, 5- bi s(d phen%@ﬁ pb»(lo) gHY- di net hyl - xant hene 5Pmepdrati on 1
4- (4- Fl uor o- phe 6- oxo-1, 4, 5,16~ etrahédro pyridijne- 3- carﬂﬁoxl ic acid The
synthetic proce gl used in thiﬂ\p par abtepn! i s o

. LioHIl CIN WO  SCHEME 10 - roph gnhesi um br om de (2M
in THF, 130 m) we dropwi s _at 0O ‘a stirryngGsol u of
6-chl oroni cotinjc di d 2.92 ¢ 150 6 THF [ 2ddi ti on was

conpl ete the géacftron m xture irred at anbifent |tenpgratjure for 16
hours. The reactilen m xture cooled to -60C etic aci@H(105 m) was
added dropwi se, resulting in forngthon of a soltd. jAffter the addition was
conplete the reaction m xture was warrred to 15 anbient tenperature. The

reaction mxture was then cooled to o¢l uen d by addition of
saturated aqueous ammoni um chl ori degsol uti onN e mxture was partitioned
bet ween water and ethyl acetate, an t he orgp{ll | ayer was separat ed,
washed with water and brine,

Step 2

—_—
(t-Bu),F
o)
SCHEME G

Step 1 (S)-4-(4-Fluoro-phenyl)-6-ox0-1.4.5.6-tetrahydro-pyridine-3-carboxvlic acid

(5-{1-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-1H-pyrazol-3-yl} -2-methyl-

5 phenyl)-amide
A solution of (S)-4-(4-fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
(138 mg), N,N-Diisopropylethylamine (155 mg) and HATU (152 mg) in NMP (1 ml) was

stirred at room temperature for 10 minutes. A solution of 5-{1-[2-(tert-Butyl-dimethyl-

silanyloxy)-ethyl]-5-methyl-1H-pyrazol-3-yl} -2-methyl-phenylamine (94 mg) in NMP (1 ml)
10 was added, and the reaction mixture was stirred for 16 hours at room temperature. The

reaction mixture was poured into water and extracted with EtOAc. The organic layer was

washed with water and brine, dried (Na,SOy), filtered and concentrated under reduced

pressure. The residue was purified by “flash chromatography" (0 to 5% MeOH in CH,Cl,) to

give 62.2 mg of (S)-4-(4-Fluoro-phenyl)-6-o0xo0-1,4,5,6-tetrahydro-pyridine-3-carboxylic acid
15 (5-{1-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-5-methyl-1H-pyrazol-3-yl} -2-methyl-

phenyl)-amide as an amorphous solid.

Step 2 (S)-4-(4-Fluoro-phenyl)-6-0x0-1.4.5.6-tetrahydro-pyridine-3-carboxvlic acid {5-

20 [1-(2-hydroxy-ethyl)-5-methyl-1H-pyrazol-3-yl]-2-methyl-phenvyl}-amide




dried over Na2504, filtered and concentrated under reduced pressure. The
resi due was di ssolved in hot ethyl acetate . Upon standing a solid

preci pi t aWe 2bwvare@7. whi ch was 20 col |l ected and dried t ®CEiRPR00206™40 g of

4- (4-fl uoro-phenyl)-6-o0xo0-1,4,5,6-tetrahydro-pyridine3-carboxylic acid as a
white solid. Preparation 2 Chlral Sep%ratlon of (R and (S

4- (4- Fl uor o- phenyl ) - 6-o0xo0-1, 4,5, 6- tetrahydro pyridine-3- carboxylic acid
25 The ( R\ sahtiog s)rablg@hamr@ngﬂn fluoride (1M in THF) was added drop wise to a 0 °C solution

4-(4- quor 4.5, 6- [a .car. C acid
were sepal atsgg?%)sf{l%om ggelﬁl)l%'%oéilgl%%eﬁ @e%(frl ﬁap%l Y I'Cdlg)loé o (P{%a%ﬁ ol um, 30
nH1I D x @éﬁﬁm@ld@ﬁﬂhﬂﬁﬂd@?ﬂ@ﬁ@ﬂrﬂGHﬁuﬁglMﬂmbmawHByQFlhm&@LpEEQthudd

C ronatog phy. Racem c 4- F luoro - Q- 0X0 -

“tetr ahyd %y? T e ngxm&eawwwfiet %%@f\ﬁa% HpYEY wéaeq wr@dg%wmr/ 95%
net hangl @H%H&hﬂ@ﬁﬁ@8%QQSWQBQBnﬁﬁQGﬁﬂ&kﬁhbﬁaib&@@nﬁ@h&kmﬁﬁhOW@ The
2010/072607 CT/ EP2009/ 067060 - - was |tered and warnmed to 40 C. The
sol uti on oasnif Hyecwsdvashedwith evagesugrbring duiedzover Nap e fiiered, aad dordentrated wi t h

was 1 oco SRy BitePRRNR et SVARAGID bF B ot Bt aeds®c 26 620y, .

210- 212C) clanidatbpepyR)0 tb SONEH;OHsn CebOMpgad 2ﬂ mmgroft(ﬁmgemnfb phicaghicerxo-

Use w LA I B e GO bR R e ""iﬁ? TG b ©

-AM Q92 35]jUoiethdl-pHERYNYImiBO &MY doldOMS Y=y azo [ e -1 -carboxylic acid
benzyl ester The Synthetic procedure used in this pre aratlon is outlined

i n ScheneAdlitigna gompaundy maileiby tregberatigaedsisiars opmenyahledt hanone  Copper
(I'l) nitrate (3.175 g) was added portjo .5¢ to a roomtenperature
solution of 1-(2- fluoro-4-nethyl- phenf¥¥ﬂgrhanone (2.74 g) in chloroform
(30 m) and (BM4-f4-Hinomaptenyl-6idxoainhy dricusydihpyriving roaburdichedsltédluato-BOC f or
30 mnutes then cooled to rool re and added .to ice. The m xture
was extracted with methyl ené Brd RS HNAE | ayer was washed

Wit h wat erhadiathetit pRcedird @déd(lmml)aratfdnhﬁ ehtEfeBNGcEGRCANt r at ed under
reduced pressure to give 3.17 g of

1- (2- Fl uoro-4-nethyl-gnitro- phegﬁd) et hanone as a reddlsh(ﬂl
p

dwhlch was

used directly w thoutNfyus®her
1- (5- Am no- 2-f | uor oq[4- n¢
1- (2- Fl uor o- 4- n® " ' l) - ethanone ( g) n ghanol (10 m)
was hydrogenated dver |Pd/ C ( o) undéP 'bal | g esspire _ver night. The
mxture was filtePedAnd the fillratewas—tonEeniVated undérr educed
pressure to a grey ¢ »:~hfecrystalllzed WO
\74 /- (BOAcrbxag)No give 1. 625 g of

1- (5-am no- 2-fl uor o- 41lnet hyl - pl Noff whift e powder. Step
3 (5-Acetyl-4-fluoro- 5. met hyts phenydj - carban1mcaC|dCBgrt butyl ester "BOC
anhydride (2.451 g) was added in one portion to a 0C sol ution of

1-(5-am no-2- 5 fluoro-4-nethyl-phenyl)-ethangne (1.625 g) and DVAP (20 ny)
in THF (10 ml). The reaction mxturei3 S sti gt roomtenperature for 20
hours, then concentrated under reduced pres "Fl ash chromat ography” 0

to 30%)Et0Ac i n hexanes (5-Ac - 2- met hyl - phenyl) - car bam ¢
acid tert-butyl ester C?%ﬁé_g) as

itelsolijd. Step 4
[ 4- Fl uor o- 2- et hy1- 5- (5- net hy1- zol ©3- phenyl ] -carbam c acid
tert-butyl 10 ester A solution of
(5-Acetyl-4-fluoro-2-nethyl-phenyl)~
and (1, 1-di nmet hoxy-ethyl) - dlnethyl\agine (653 ng) in DM (2 m) was heated
at 90C for 3 hours, then cooled}ﬁg room t enpe Fature. Solvent was renmoved
under reduced pressure, and the si due was dissolved in a m xture of EtOH
(25 mM) and THF (5 ml). The m'xtureS ooled to 0 C, and hydrazi ne
hydrate (5 m) at OC was added. The was stirred for 16 hours at
room t enpseal ur 82 Fhe-sqNEeatE Slueeb-pitheh)-0-eduTe d prasisdi@pyridige-8£si due was
purified by flash chronaH?oraph ! (01}0 BO%HEtOAc in hexanes) to give 370

fication. 20 Stei, 2
QY WNHBt hanone

id tert-butyl ester (425 ny)

acid tert- butyl ester. Step 5

3-(5-tert-Butoxycarbonyl am no- 2-fl uor o- 4- net hyl - phenyl) - 5- net hyl- 2H pyr azol
e- 20 1-carboxylic acid benzyl ester Benzylchloroformate (104 ng) was added
dropwi se to a roomtenperature solution of [4-
fluro-2-nethyl-5-(5-nethyl-1H pyrazol -3-yl)-phenyl]-carbamc acid

tert-butyl ester and DIPEA in CH2C12(2 nl). The m xture was stirred at room
tenperature for one hour, and then 10% aqueous citric acid solution was
added. The organic | ayer was separated dried



25 (Na2504), flitered and concentrated under reduced pressure. "Flash
chromat ography” of the residue (0 to 20% Et OAc i n hexanes) gave 210 ng of

3- (5-t er twBromye@r” bonyl am no- 2- PCT/EP2009/067060
fl uor o- 4- net hyl - phenyl) - 5- net hy1- 2H pyr azol e- 1- car boxylic acid benzyl ester
as a white solid. Step 6

3-(5- Am no- 2-f | uor o- 4- net hyl - phenyl) - 5'-8r9ét hyl - pyrazol e- 1- car boxylic acid
benzyl 303-é5.g~ﬁmino-2 fluoro- 4-methy1-phenyl) -5-methyl-pyrazole-1-carboxylic acid benzyl ester

3 (5 tert on m nor Qro H: pyr azol
82 car ool PR A B B B 555 APl PP R R T S8 o
(:10 n12;) t f@nlr@gyvme cdfﬁeﬁ&ﬂt@/ﬁ(ﬁff?%?&-@'{ﬁ@?&ﬁﬁ&f%ﬁ @Eéhy}) 625me }[Zlﬁ%l-mralﬁ,}&iﬂw?a of1
step 0 give no u - en y raz e-1-
car boxy! i RYTHFH- 5@%&@“@%@ 4o %yenﬁi S aGH g ef@hcar% b silgR

52- Met byles%r@mﬁgﬁ%ﬂlo@!ﬁg%ﬁ%@écmﬁe afls)epmﬁwaaﬁameme The synt hetl c procedure
used in this preparation’is outlined in Scheme D. cH3cH3 CH3 Step 1NO2Step
2NH2 31. $terD(®rpd/dngrophenyl)- 6%&(&-1&&6%@@@@mdm&ﬁh@gﬂ2&gﬁw&t&£ﬂm Step
15- Met hy1l,_ 1% %HX&Q 1H pyrazol e 10 A sol ution of
1-(4-nmeth and

(1, 1- di me3dbEinosd- w[(s)-m(mém;d ﬁhﬁnpl@-&cﬁkoE]VES)&atstrdﬂ@dtceplyrahneQ@-GarbMle hour s,

t hen cool ed. t roQ Sol vent em)v under uced
o eesar e gy’ arBSRTiRg - Satt S B B SR PEal CE R TR Y and
THF (30mL)0% PRE 1 tlab B(SWRS wad B @6gdn@tcd uRfer baNsbn PreNsaRI tH giveYSualFlicoM ) at

0C was added. The m xture was stirred for 16 hours at roomtenperature,

t hen conceifnyartexkountéo-temahydpupatling Esahpelic prd [fHdbiotusmeay 13 b pyrazsd
by"fl ash 5 0 Q in hexanes) to give 8.5 of
5¥rret hyl %9{]2 neﬁﬁ{l/@%g)(%%({@%}%%%ﬁ lél-gpyr azol e as) a yelgl owi sh sgl id,

whi ch wasAdditoyad tahpymnds pfepaal Eymbbme gmmiu& d2e ghavin pdlablew. powder . St ep
22- Met hyl - 5- (5- met hy1l- 2H pyr azol - ]iL yI am ne

5- Met hyl- 3- (4-net hyl-3-nitro- phenyl) azole (8.2 g) was dissolved in
et hangkand 20 Pal | adi um (10% on actymatig@dnscar bon was added. The m xture
was subject to baronetric hydrogenation under balloon pressure for five
hours at Flhyempecated prparEonsTREdGHVREUTYE afiqys foufes arcdgrmaated peshomntip fice was
concentr ed he.

met hy1- Sa%)ggrreﬂ{éﬁ%ﬁf I—l—jg??gzlg i€ §1’gl{lgrp éﬁ’wglﬁlﬁ%uéehdggs gsfe\%%lli Flgefgcg)Tes H““\m. ch was
used di r eqtel oy nvare htht Goupbhisds qﬁﬁpmﬁulaatl on. 25Preparation 5 5- {1-
[2-(tert-Butyl-dinmethyl-s ilanyla 1) ;5 -nethyl -1H pyrazol -3 -yl -2
-net hyl - phenyl amine WD 26F070972¢ SR ARSI G0 . 76 - The synt heti c

procedur errssedientn this preparation is outli n:l% weashene E
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

20
The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%




SCHEME E Step 11-

[ 2-(tert-Butyl-dinethyl-silanyl oxy)-ethyl]-5-nethyl-3-(4-nethyl-3-nitro-phe
nyl)- 5 wbBkpyweazeie A sol ution of PCT/EP2009/067060
S5- Met hy1- 3- (4- net hyl- 3-ni tro-phenyl) - 1H pyrazol e, tert-butyl-dimethylsilyl

brom de, Cs2CO3 and Nal in NWVP was heatqu in a mcrowave oven at 100C for 1

hour, and then cooled to roomtenperature. The reaction m xture was diluted

with Et OAba,ctwashed with vvater and brine, drided6.6%er Na2504, filtered, and

concent r pted—+ reer lrc ed—pressur-e—i0—The—+esigue—was—purH-ed—-by—{f| ash

chromat o Z%W WIWPW%@%QE OAc in hexanes to Slov‘é 867 ngy of

142- (tert-butyl-di net hyl -siTanyl oxy) - et nyIJ-5-methyI- 3-(4- met hyl-3-nitro-ph

enyl) - 1Hp1\frazol e as an oil that al so contained

142-(tert lnmmglteddnwmrmm@quaaﬁgilgmy ategdtusinpla-sglvigat swgh agmethanol. The

(4- rrethyl 25- { 1- [2

-(tert- Bu {l&PltSWﬁ%%ﬂeh aé%f/ 0 xy bﬂe? ? Iglallﬂﬂlr aﬁ{)ﬁ?‘dz%ﬁu{-’%;‘}%’gg b1-3 -yl -2-

15 met hyl eqmﬁmydl)amtmm appropriate tablet machme

1-[ 2- (gert-ButyI -di net hyl - si ] anyl.ax t hy (1-.57 msthl}/l-B-(4- met hyl -3-nitro-p

henyl ) 21Hpyr azol e (867 ny) L 44 and Pal | adi um (10% on

acti vat ey was added. The m xture was SURpRfuntt O baronetric

hydr ogenation under balloon pressure for fivelhours at roomtenperature.

The mi xt uA@i\ngmpblmder ed and the filtrate was|ddhgentrated under 20 feduced

pressure 1 vcdul vde—5

{142-(ter¥u‘§ﬁfcf1cl di met hyl - si | anyl oxy) - et hy1] - 5-%me% hy1- 1Hpyr azol - 3-yI |

- 2- met hyl sqhenyhishdane as a white solid, which vga;sg used directly w thout

further purificatiaon Exanple 1

(S)-4- (4t Meﬂildlrlw-‘f@l%nyl) 6- oxo- 1, 4, 5 6- tetrahyjﬁb]—S;g/ri di ne- 3- car boxyl ijc acid

[ 4-chl or hydroxy—ethoxy)=2-tethyt=phen amde—The—synthetic

pr ocedur e raggd)araﬁeli his preparati on is outlined Oydr?] cheme F. WD 20104072607

- 77 - 1 Gfxakel sgakori de 2. H2N OHN-N H3CQ\ 1| 58 PCT/ EP2009/ 067060

SCHEME F_Oxalylchloride (76 ng) was added tola rnnmfprmprafurp sal liti on

of (S)-4f %Qrblitqllﬁd}%S@Wém)l) 6-0x0-1, 4,5, 6-tetf é?-r%go pyr| di ne- 3-carbpxyl i c

acid (94 1 f tame—(10—nt)—5—con llg 2—drops—of DM~ The

reaction V@éﬂl{nkw\/\%@é@%lﬁ;ﬁed for 30 mnutes a1d' Fen sol vent was renmpved

under redﬂaﬁdmgressure to give crude (S) 4- (4 f(bumm}phenyl) 6- oxo-1,4,5, 6-

t et rahydpo-p d = a¥alt cid chloride NaS-—No enp jfrom

t he fIaskCOlm'l%gﬁl ororret hane (10 m_) was added a‘?}élmcghe di chl or omet hang

sol ution dcnlorlde Was added to a BLiT; ot utiom of

2- met hyl t lg{s?]g -2H pyrazol - 3-y1) - phenyl anhlrsle[)(lggnﬁo ng) and tri ¢t hyl

am ne (0.97 9g) |n dICh| oronet hane (30 nl). The reaction was stirred at 0 C

for 10 mﬂﬁ%ﬁs’ t hen at.agb nt te eratgge for 20 mi.nutes. Solvent was

removed u redinE S8 PrEs & émé‘r?&S REoR &Y @IREESY5EIPRT i ed by flash

chromat ography (0 to 5% net hanolpdrght@apﬂfﬁr@ﬁl{uﬁgﬁhane) to give 38 ng of

(S)-4-(4-Fluoro-phenyl)-6-0x0-1,4,5,6-tetrahydropyridine-3-carboxylic¢c acid

[ 2- et hyIII@rQCEelmet hy1 2H pyrazol 3-yl) - phenyl ] °/amdet as a solid. 15

é;i(ai:r;[): gnzACt‘fVUe iH dll‘élﬁt prepatr ed uy tne—anove—pr Jb\-z'\SUI e—are—shown—+n—Tabhl e 1.

(S)-4- (4 Hdieh@hpirBY| ) - 6- 0x0- 1, 4, 5, 6-t et r ahy dgotosldedidienis- car boxyl | c aci d

{5-[1-(2t hydroxy-ethyl)-5-nmethyl-1H pyraz

01- 3-y1]t Wawétforymegmnyl} “anmide The synt het{ &0bmbcedure used in this

pr epar at ron—+s outtinedin Schene G WS 2010/ 072607PCT/ EP2009/ 067060 - 78
10  The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity

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

membrane filter and packaged under sterile conditions.



SCHEME G St ep
1(S)-4-(4-Fl uoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic

aci d WO-20{01072402 - (tert-butyl-di methyl-s ilanyl oxy) - @CH{EPR005/067060

-nmet hyl - 1H-pyraz 01-3 -yll -2-nmethyl5 phenyl)-am de A solution of
(S)-4-(4-fluoro-phenyl)-6-o0xo0-1,4,5, 6-_t§§t rahydr o- pyri di ne- 3-carboxylic acid
(138 ng), N, N-Diisopropylethylamne (1 nmg) and HATU (152 ng) in NWP (1
m) was sti rred at roomtenperaﬁulnm_@mmmnlﬁmnes A sol ution of 5-
{142-(te U||||:L||_y|o|=a||_y|u1\_y} etl_y ] 5 W“Lll J_lrpyraZGl 3 _yll )
-2-rrethy éf‘?am ne (94 nmg) in NWMP (1 nl) 1P Y 'dded and the reaction
m xture m&l@tlhg@@l@nﬁ or 16 hours at roomtenpenabgyre. The reaction m{xture
was poured into water and extracted with FtQA The organic layer was

washed wj Pelysthylere @mpllb?@%e dried (Na2504), 17115%7 ed and concentrat ¢d

under FEW. re—resi-due—was—purif “Hash—chronatogt aphy"”
(0 to 5% ) A (859QO give 62.2 ng of EE‘SW

(S)-4-(4-Fluoro-phenyl)-6-o0xo0-1, 4,5, 6-tetrahydro-pyridi ne-3-carboxylic acid

15 (5- {1- [2 -(tert-butyl-dinmethyl-s |Ianonxy%aeth 1]-5 rreth}/I 1H pyraz

01-3 -yl IThezlnE@fiWWSﬁFFe‘H?lFe)d taghthrs 2Bd maredaRor ety on gourcginto mold

2010/ 0726&%?&]’{153%%0%{2@@,@%@ - 79 - A solution tetrabutyl amoni um fl uoride
drop wi

(IMin THF) was a se to a 0 Csolution of
(S)-4-64-Fl uoro- phenyl) 6- 0X0- 1 M@MM@W pyr| di ne- 3-carboxylic acid
(5 {1 [ tert uut.yl ¢eh |||.:L||y| "ilanly O—XY ot hzl‘ 3 |||.:L||yJ. 1|r|Jy| z 01-3
-yl 23@'@5&# IHﬁenyl) anide (66 ng) in THE, T Wijsxture was stirred at 0 C
for fivel RbdrR®mpapst then stirred at room5 tegperature for 18 hours. The
m xture mas partitioned between water and Ft 0Ac. The organic |ayer was
washed W $I¥fﬂn\,@t er and br| ne, dried over Na2SO#? fi I ter ed, and concentr at ed
to dryne —reduced—pressure—Purt+ftecatt the—crude—product] by
flash cmvfﬁm ography (0 to 8% CH3CH in CHZCL%) gave 24 ny of

(S) - 4- (4F Mintes1@ilphenyl) - 6- oxol, 4, 5, 6-t et r ahydr 9 pyr| di ne- 3-car boxyli|c acid
{5- [1 -(2-hvdr oxv- pfhvl\ 5- mnfhv’l-’ll—l-nvr;ﬂ Q
3-y1]-2- n%fttﬁgﬁrmlphenyl} anmide as a solid, M ( \/Ilr@-l) 419. Additional
conpound pallodn e above procedure are sho LN Tabte—t—Exanpte 3
(S)4-(4-FM S’ p%enyl) 6- oxo0-1, 4,5, 6-tetrahydfro-pyridi ne-3-carboxylijc acid
[ 4-f1 uor pPdpyl pakibby | - 1H pyr azol - 3 yl] - phenyl| egsde 15 The synthetijc

J

pr ocedur d in Schene H SCHEME H Step
13 -(2 - FBHMbgtylased_hy{iroxy anisole) 0.01

[ (S) - 4- (pyfidqoro- prieny I)=6-0x0- 1, 2, 5, 6-tetrany %ro%yrl(]l nme-3 - C arfg onyl]
-amn o t4-nethyl-phenyl)-5 -nethyl -pyrazo | e -carboxylic acid benzyl

ester WO 2010/ 072607PCT/ EP2009/ 067060 -
2& d ge(ngﬁﬁ Oé%gr@c%gngtg %?epgﬁ;[&perlar com 1n2d andrﬁ%gtrelg eﬁ)%{lta 67'0%C w1;[]h squ%[ntl)é) XX' e
(S)-4- (4-fuaes qﬂblﬁﬂy bi whePatabdutdb0Be b thert 4RIBY AiB-~RYorbeli stifind: t6 3hRXylthe aci d
(94 ng) were converted to

3- ( 2- f | uomeregicps( @yl watgighen Qﬁ@ﬁ@)%h@@}lﬂﬂo&-oxo 1,2, 5, 6-tetrahydropyridi ne- 3-
carbonyl] -am nol -4-methyl-phenyl), FoMh 2{p[yornazol e-1-carboxylic acid

benzyl "5 ester (290 ng) follow of step 1 of Exanple 2.
Step2 (S)Zeverd EQumn@sqsbm]mphs e@roniag ot o6t 0.625- aﬁ)pdroenmtwdcmmn(tarreboxyl iC

d 4-fl 1-1 0 2- Fl
(S - a- (P o Py o tighe s BTk PR G FoaRend s, bony ) |
ani no} - 4Ampruivis-sREERY for cRaiBk hﬁicrdawsamieebehuréaer B&itihicerbagi i thABdMloseSt er

(290 ng) and 10 10% Pd/ C in ethanol (5 m) was hydrogenated under ball oon
pressure @qytr@;;evénd the like. Hydrochloric acid may be ‘added to adjust pH. The nasal spray

(S) 4- F 6 , - 3= : Leyacid
L 11 var o SRR P p R PGyl RGP LlAAe FerR TR 507355
Addi t i onal 00croirpdiserslof :ﬁq»rreplatledpdmcmhmmbfbmlqat dosereiischedieis Sosmmayis kvt e 1.
Exanpl e 4, 15Fornul ati ons Pharnmaceutical preparations for deli very by
various rout®g™ ar e formul ated as shown in the follow ng Tables. "Active
ingredient” or "Active conpound” as MI%M t he Tabl es nmeans one or nore of
t he Conmpounds of Fornula |I. Conposition for Oral Adm nistration |ngredient
(1/0 wt./wt. Active ingredient



20. 0% Lact ose 79. 5% Magnesi um stearate 0.5% 20 The ingredients are m xed
and di spensed into capsul es containing about 100 ng each; one capsule would
appr oxi mewe 2a10oe@7 dai |l y dosage. Conposition for O al ROFIERRE@V6106@N
Ingredient %wt./wt. Active ingredient 20.0% Magnesi um stearate 0.5%
Crosscarnel | ose sodium 2. 0% WO 2010/ 072607PCT/ EP2009/ 067060 -81 - Lactose
76. 5% PVP (pol yvinyl pyrrolidine) 1.0% The ingredients are conbi ned and
granul at ed using a sol ventlngageHulasCabstunnhlok (FITIRR) Assayul ation is then dried

and forne@lknéolta8b§5§m{ ontalg{ng about 20 ng of active conpound) with an
appropri a osition for Oral Adm nistration
| ngr edi en$todirauhitions ommp@ndpwm@qm@aﬂed(frcgn powmadars a8 ) shMODMSD Sockt um

chloride 2.0
1ut10% These solutions were stored at RT during the two week period of these experiments

5 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 precipitate was formed at any time during this
process. The aqueous solutions of compounds as well as ATP (Sigma A7699) and BZATP
(Sigma B6396) were prepared fresh for each day of experiment.

10\
Cell culture: 1321N1-hP2X; and HEK293-rP2X,
1321NI1 cells stably expressing the full length human P2X5 gene (1321N1-hP2X5) and
HEK?293 cells stably expressing the full length rat P2X; gene (HEK293-rP2X5) were
obtained from the Roche Cell Culture Facility. 1321N1-hP2X; cells were grown in

15 Dulbecco’s Modified Eagle’s Medium (DMEM) high glucose supplemented with 10% FBS
and 250 ng/mL G418. HEK293-rP2X; cells were grown in DMEM/F-12 supplemented with

10% FBS, 1 mM CaCl,, 2 mM MgCl,, 2 mM L-Glutamine and 500 pg/ml G418. Cells were
split such that they never became >70% confluent.
Intracellular Calcium Flux (FLIPR)

20  On the day prior to the experiment, 1321N1-hP2X; or HEK293-1P2X; cells were released

into suspension with calcium-free PBS + Versene and washed by centrifugation with
calcium-free PBS to remove the Versene. Cells were resuspended in growth medium at a
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.

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

30 antagonist or vehicle (FLIPR buffer). Agonist (100 uM BzATP final concentration for
hP2X5; 5 uM BzATP final concentration or rP2X5) was added online with the FLIPR and

fluorescence measurements made at 1 sec intervals for 60 sec followed by 3 sec intervals for



Met hyl paraben 0.15 g Propyl paraben 0.05 g Granul ated sugar 25.5 g
Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g Flavoring
0. 035 m wol20rwaie®70.5 ng Distilled water g.s. to 100 niPCT/EReOO9f0gT6Ei ent s
are mxed to forma suspension for oral adm nistration. Parenteral

For mul ati on Ingredient %w./w. Actiye ingredient 0.25 g Sodi um Chl oride
gs to nmake isotonic Water for injection 100 mMl 10 The active ingredient is
di ssol veda funthar pomirt (Somingbtat)hé\ faeed eddifiar of mpMdbh@nycilAwsumhd@émlrthe guamalty of
sodi um c e i.s,.then added w {.h rring t t he sqlution isotonic.
The sol ut Pont b EvalidaUR RS a iAo s heSpeRarRies Sro R bl gmes o

I njection, filtered through a 0.2 m'lg,{%@glgsnbrane filter and packaged under
sterile conditions. WD 2010/ 072607 09/ 067060 - 82 - Suppository
Formul ati on | ngredi ent % WtumagyWhaleBlead ILny RelpasgiAssay

5 Compound & Reagent Preparation

10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used
either fresh or after storage at -20°C. Appropriate (200x) serial dilutions of the compounds
were made in DMSO, then freshly diluted 1 to 20 (10x) with Dulbecco’s phosphate buffered
saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
10 always equaled 0.5%.
30 mM ATP (Sigma A7699) was prepared immediately before use in 50 mM 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
15 for at least the 24 hr preceding collection. The blood was collected into sodium heparin
vacutainer tubes and used the same day.
Assay Method
The OptEIA Human IL-13 ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
Substrate Reagent Set used in the assay were commercially obtained from BD Pharmingen.
20 Blood was diluted 1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B8, Sigma L3129)
added to a final concentration of 25 ng/mL and incubated for 2 hr at 37°C. 48 pL of this LPS
primed blood was added to 6 uL. of the 10x compound in 5% DMSO/PBS in the appropriate
well of a 96-well polypropylene plate. The blood and compound were mixed and allowed to
incubate for 30 min at 37°C. 6 ul of 30 mM ATP was added to the LPS-primed blood +
25 compound, mixed thoroughly and incubated for a further 30 min at 37°C. 96 uL of ELISA
assay buffer was added to each well and the plate centrifuged at 4°C 1,200 rpm for 10 min.
Supernatant was removed and assayed for IL-1p3 using the OptiEIA kit according to the
manufacturer’s protocol (Serum may be frozen at -20°C prior to assay). ICses were calculated
using XLfit.

30 Example 7
In vivo Assay for Asthma and Lung Function




1. 0% Pol yet hyl ene gl ycol 1000 74.5% Pol yet hyl ene gl ycol 4000 24.5% The
ingredients are nelted together and m xed on a steam bath, and poured into
nol ds corweai2niong2ed’5 g total wei ght. 5Topi cal Fornul at i @aT/HPR@RAGT06Nt S

G ans Active compound 0.2-2 Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum
10 Met hyl paraben 0.15 Propyl paraben %505 BHA (butyl ated hydroxy ani sol e)
0.01 Water g.s. 100 Al of the ingredi'énts, except water, are conbined and
heat ed t oBAbbis! mé@Qrevimuszéd withg stamdasdufmmum@fﬁtonqm@tmdlt ﬁrioﬂy,\mitcer at about

60C is then dd w th vi.gor.ous.stir |Slf t he i naredi s, and
batert hon e g R 20 i Ml RO b i Sl AL G TA S
agqueous sMSReNs iR ShaRAGAI Wit &erddofred VUt (5%, @aaapz 5arR?IECGAQﬂ1nf&Iétrbéé®eC0Wpound
are prepar ed as nasal spray fornulations. The formul ati ons optionally

contain |Y?é@m(p@)@rgv@ml@ﬁﬂ%O%th@mVégtlom(éPO wgdwpl- @) alhstaitins pp slewk9.i ne

cel | ul s gpﬂ N
Hydr ochl g%lll acl gﬁhﬁ%@%@i‘ﬂéﬁg}gﬁ%&? g g ust p wi ! ée}ﬁﬁ%?g E%E@H %E@sponse to
formul ati Wrmmymb‘éad@ﬂm@/ehaéldngn Mize n@gbén @m?’a}zedﬁnépbﬁnmﬁmpﬂttsw@llwd: dy

dellverln% l?‘bmc’it %g O mcroliters of fornulation per actuation. A
typi cal §eh cf "is 2-4 sprays every 4- 12 hours. Exanple 5 WO

2010/ 072 6@]713@116@?8&@91&1%&@5 Bas beB8 described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made
10 and equivalents may be substituted without departing from the true spirit and scope of the
invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective spirit and
scope of the present invention. All such modifications are intended to be within the scope of

the claims appended hereto.



Intracel lular Cal cium Flux (FLIPR) Assay Conpound and Reagent Preparation
St ock sol utions of conpounds were prepared frompowders as a 10 niM DVSO

st ock solwDi20r/073¢eese sol uti ons were stored at RT duri ng@CTHP2008606T6eE k
period of these experinments 5 to prevent freeze-thaw of the DMSO st ocks.
The DMSO stocks were added to the appr_%gr_i ate assay buffer at a
concentration of 10laM and then diluted serially to the final
concentrations that were tested. No €hedMMbl e precipitate was forned at
any tine fiuri ng thi1_§ process. 'I;Iqlela queous sol utions of conpounds as well as
ATP (Si gna A7699) and”'BY {& grlila 6396) were prepared fresh for each day
of experiment. 10 \ Cell culture: 1321NR'hP2X7 and HEK293-rP2X7 1321N1
cells stably expressing the tR?pr | engt h lhuman P2X7 gene (1321N1-hP2X7) and
HEK293 cells stably exprgssing t NepgPh rat P2X7 gene (HEK293-rP2X7)
acility. 1321N1l-hP2X7cells were
grown in 15 Dul becco's M . bdi um (DMEM) hi gh gl ucose

suppl emrented with 10% FB? §/ ML Y418, HEK293-r P2X7 cells were grown
in DVEM F-12 suppl enent i thg & mM CaCl2, 2 mM MgCl2, 2 nM

L- d utani ne and 500 vg/ miA G418." Cel | "eRspkit such that they never
becane >70% confluent. Intracellular CalciumF ux (FLIPR) 20 On the day
prior to oérhasngenticanbccep@BIENAHHR2KTE, or HEK293-r P2X7 cells were rel eased
into s speEsion with calciumfree PBS + Versene and washed by

centri fugdty6N with calciumfree PBS to renpve the Versene. Cells were
resuspended i gy @wt h nmediumat a density of 2.5 x 105 cells/nlL and seeded
into black walled, clear bottom 96 well plates (50,000 cells/well)

approxi mately 180 lprior to intracellular calciumflux experiments. 25 On
the day of the, gxRerhaemnt, plates were washed with FLIPR buffer (calcium
and magnesi umfree Hank'’'s Bal anced Salt Sol ution (HBSS) suppl enented with
10 mM Hepes, 295 O0ndwiprobenecid and 2 nmM cal ci um chl oride) using a Bl O TEK
96 chapnel p{NZ[ge washer and incubated with 2 mM fluo-3 dye at 37C for one
hr. The dye '¥hen renoved by plate washing and the cells were allowed to
equilibrate for 20 Hydfogah; roomtenperature with 30 antagonist or vehicle
(FLI PR buffer). Agonist (100 [i M BzATP final concentration for hP2X7; 5 [iM
BzATP final concentGetidh or rP2X7) was added online with the FLIPR and

fl uorescence rreasur@%?& S .at 1 sec intervals for 60 sec followed by 3
sec intervals for 28%%%%21607PCT/ EP2009/ 067060 - 84 - a further 4 mn
(5 mintotal). A fiGablkexdCtiéatkylof 5 | aM i ononycin was nmade and t he nmaxi nal
BzATP—1 voked fluores enc ngl%rxab@z%ﬂ(yg%rt he maxi mal ionomyci n-evoked

f1 uorescence. ExanplPe ®° Hihan Wibi®e~Bl%od |1 L- 113 Rel ease Assay 5 Conpound
& Reagent Prepar at igdfinochébond-Statidyl;sol uti ons of conpounds in DVSO (Si gma
D2650) were prepared and used either fresh or after storage at -20C
Appropriate (200%) serial dilutions of the conpounds were made in DVBO,
then freshly dilutegidndif @Bstledi@xdryW th Dul becco’ s phosphate buffered

sal i ne (DPBS; Mediatech I'nc., 21- Olgd), such that final DVMSO concentration
in the blood 10 al wayisnalysabsduted BegrogolinM ATP (Si gma A7699) was prepar ed

i m‘redb?tel y before %%Qél&ﬂ?}g;w HEPES (G bco 15630) and the pH adjusted to

7.2 with 1M sodi um oxXl Bl ood Donors Human bl ood donors were

medi cation free andCieelkykiantied fromutilizing alcohol or caffeine 15 for at
| east the 24 hr, preceding collection. The bl ood was collected into sodi um
heparin vacut n‘g‘r tubes and used the sane day. Assay Method The Opt EI A
Human | L-113 ELI SA jg@togefPt EI A Coating Buffer, Assay Diluent and TMB
Substrate Reagent Sét used in the assay were comrercially obtained fromBD
Phar mi ngen. 20 Bl odea-«¥4%l:di luted 1: 1 with Dul becco's PBS, LPS (Escherichia
Col i 27:B8, Sig d.to a final concentration of 25 ng/nL and
incubg ed for 2 hﬁé%ﬁ%%l%}ny%ggf%ﬁ of this LPS prinmed blood was added to 6

| aL of the 10x conpbungcirborb%IBNSQO PBS i n the appropriate well of a 96-well

pol ypropyl ene pj ate,s The. ll oo nd conmpound were m xed and allowed to

i ncubate for £ arﬁdﬁ{ ﬁ&%*ﬁa‘.}pegg?q%lyl%f 30 mM ATP was added to the LPS-prined
bl ood + 25 conpoundyydfigéthrt horoughly and incubated for a further 30 mn at
37C. 96 | aL of ELI SK assay buffer was added to each well and the plate
centrifuged at 4C 1,200 rpmfor 10 m n Supernatant was renoved and assayed
for 1L-113 using the Opti EIA kit according to the manufacturer's protocol
(Serum may be frozen at -20C prior to assay). |1C50s were cal cul ated using
XLfit. 30Exanple 7 1In vivo Assay for Asthma and Lung Function WO

2010/ 072607PCT/ EP2009/ 067060



- 85 - BALb/cJ mce are inmmuni zed with a standard i nmmuni zati on protocol.
Briefly, mce (N=8/group) are immunized i.p. with oval bumn (OVA, 10 vg) in
al um on dw9=200/E@d714. M ce are then chall enged with aePoTaPR@OM6TONA (5%
on day 21 and 22. Aninmals receive vehicle (p.0o.) or a conpound of the
invention (100 ng/kg p.o.) all starti ng-on day 20. 5 Lung function is

eval uated on day 23 using the Buxco systemto neasure PenH in response to
an aerosol nethachdlisaléykhal | enge. M ce are then euthani zed and pl asma

sanpl es col lected.at the en f ~the stud Wi, | he, pr.es ivention has
boen descri bedtu tneparErEnaat 6! et Gttt bRl IR B 6o

E houl g biou ndg@&tymprforlim; ?tg@ﬂx@lsalgziﬂyﬂ;&g '6hm¥lg?lﬁgﬂt pltle;]nly&:ﬂfg@ﬂ mugimﬁhfa @gﬁgrtl rr:ay

e nmade and equi val en be substi W tho eparti romthe
true spirit ari?j’r%%‘ﬁé?%‘_?naiﬁ%H%?iW%&l-@an(yiﬁ?@?;@ﬁgroﬁﬁ 1_—6ﬁ!_55aﬂr3>glibea¥li ons may
be made to adaphindcaP@nli; €YlfkoShrahylon, al@kfdatinyl-CPARRRLL i on of matter,
process, process step Or steps, to the objective Spirit and scope of the
present i nventhydoxysrborsiidtydraxardrbenstComdkenye Ci-slletaieidotanbiyel-wi-tahaxyt he
scope of the chai \ppe : ) : 5 odnd of fornula
|: or phar rrace%lfﬁa@{gfifg 1'82@1?02( tgr’gc{r%}ggf'?a%kog ﬁ’ecrjlé%k? 1%%\?&(?? %a?nogemél's 0 or 1; n
ooy & Bl T e e e San
ydroxy- G _6al kyl ; | koxy- a - I OXY oxy-Ci _6al kyl ;
or am nocar borﬁ?‘%p@jc?‘ﬁﬁgﬁyéfﬁ n?/‘é‘&l-@ﬂ@%}iﬂéfha?qrﬁfh%%gmm@a%éwa%bpti onal ly
substijputed h aiﬁér@g’iﬁyﬂ ip&RBy166Y ehdRIckibbaylQr, (sko Al Yalko:3athifBC alkyl;

hydr ogen; G _ kyl ;” 25al kyl carbonyl al kyl”; or al Koxycar bonyl al kyl ; R4 and
R5 each i ndepdndenty-plylahyin-cgeatyldri-calox mettonprpew7EcrlERL009/ 067060

salkylcarbonylamino-Ci.galkyl; Ciealkylaminocarbonyl; Ci.salkoxycarbonylCi.salkyl;

Ciealkylaminocarbonyl-Cy_ealkyl; C;_alkylamino-C,salkyl; hydroxycarbonyl-C;.

salkyl; hydroxy C;.galkoxy- Ci.salkyl; or nitro; or two adjacent substituents may form
15 a Cy,alkylenedioxy or halo-Cijalkylenedioxy; and

A is a five or six membered heteroaryl ring that is optionally substituted.

2. The compound according to claim 1, wherein:
misOorl;
nis0orl;
20 p is from O to 4;
qisOorl;
R'is:
hydrogen;
Ciealkyl;

25 hydroxy-C;.salkyl;
Cy¢alkoxy-C;.salkyl; or
hydroxy C;_alkoxy-C;galkyl;

R’ is:
optionally substituted aryl;

30 optionally substituted heteroaryl;
Cicycloalkyl; or
Cialkyl; and



- 87 - G _6alkyl; R6 is independently: halo; G _6al kyl; C _6al koxy;

hal o- G _6al kyl ; haI o-C _6al koxy; G _ 6al kyl sul fonyl ; CI _6al kyl sul fanyl ;

C _6al kyIWOIZDlOVlylzGMphenyl sul fonyl wherein the phenyl poPCIr@mP2609/067960 onal | y
substituted with G _6al kyl; nitrile; hydroxy; G _6al kyl carbonyl; 5am no c
arbonyl ; C _6al koxycarbonyl; C _6al kox_yg%a_r bonyl - G _6al koxY;

hydroxycar bonyl hydr oxycar bonyl C _6al koxy;

C _6al kyl am nd&alsbonyl G _6al koxy; G _6al koxy- G _6al koxy;

hydr oxy- G _6al koxy; 'h 6a| kyl am no- G _6al koxy; Ci 6al kyl sul fony- G _61al koxy;
hydr oxy-C _6al kyl ; Y cfycl oal kyl -G _6al koxy; anino; anmino-C _6al kyl;

C _6al kenyl; G _6al(k1ygll}<tfl m)rphol i nyl; norpholinyl-G _6al kyl;

10pi per azi nyI . pi peri I 0 am nocar bonyl - G _6al koxy;

C _6al koxyamni no-C Ony >d%¥y C _6al kyl ami no- G _6al kyl ;

G _6al koxycar bonyl 3&1‘1& Q_ng@h : Cl- 6al kyl car bonyl am no- C| _6al kyl ;
G _6al kyl ani nocar bony CI I koxycar bonyl G _6al kyl ;

G _6al kyl ani nd&aan@dﬁqwaclunda@mﬂmﬂy it _6al kyl am no- Ci _6a| kyl ; hydroxycarb
onyl -C1_ 6al kyl ; g,rdpg% ._6al koxy- "G _6alkyl; or nitro; or two adjacent
sub stituents may f 527G _2al kyl enedi oxy or hal o- G _2al kyl enedi oxy; and
Ais a five or six (malkelred heteroaryl ri ng that is optionally substituted.

o v R RER kT AR Sl L RR  20
25hydngxy- G 66@11<I§'Léhlf0191,@135h1k9%ﬁtf£ﬁyL@|6K1k&lsulﬁh§1hﬁﬁé@&ﬁlf@ﬂ%@i@@%ﬂﬁe Ghenyl

6al kyl ; R2 is: oOption substi tuted Y tionall'y substitute
het er oar yl : C@%%%lﬁ@mlmiﬂﬁ/l}’ sestititeditk g2 @rhdlltfﬂ@hydroxy, 1-calkylcarbonyl;

2010 7200 T RANIIL 0SB L AT B
i s: hydrogen; Iqqdr@ygﬁhd)rlgyj hydRﬁcyceﬂ*bon}d}é?p@ﬂktmﬁ Cy.sallyddnoino@irb@al-Ky kalkoxy;
G _6al koxy; haél 6a1?0x§3-%| e}fkoxy Ey(ﬁ*o%-e?g&kl%g§, Ci- 6%lam1no Ciealkoxy; C;.

15 calkylsulfony-C; ¢lalkoxy; hydroxy-Ciealkyl; Csscycloalkyl-C, salkoxy; amino;
amino-Cealkyl; Ciealkenyl; C;galkynyl; morpholinyl; morpholinyl-C;_salkyl;
piperazinyl; piperidinyloxy; aminocarbonyl-C;.salkoxy; Cisalkoxyamino-C.salkyl;
hydroxy-C;salkylamino-C,ealkyl; C;_alkoxycarbonylamino-C,alkyl; C;.
calkylcarbonylamino-C; galkyl; C;galkylaminocarbonyl; C, salkoxycarbonylC, salkyl;

20 Ciealkylaminocarbonyl-Cy_ealkyl; C;_alkylamino-C,salkyl; hydroxycarbonyl-C;.
salkyl; hydroxy C;.galkoxy- Ci.salkyl; or nitro; or two adjacent substituents may form
a Cioalkylenedioxy or halo-Ci,alkylenedioxy; and

A is a five or six membered heteroaryl ring that is optionally substituted.

3. The compound according to claim 1 or 2, wherein m is 0.
25 4. The compound according to any one of claims 1 to 3, wherein n is 0.
5. The compound according to any one of claims 1 to 4, wherein q is 0.
6. The compound according to any one of claims 1 to 5, wherein R', R’,R* R’ and R’

are hydrogen.

7. The compound according to any one of claims 1 to 6, wherein p is 1 or 2.



106al kyl sul fonyl ; G _6al kyl sul fanyl; G _6al kyl sul fi nyl; phenyl sul fonyl
wherein the phenyl portion is optionally substituted with G _6al kyl ;
nitrile; Woanmr260Ci 6al kyl carbonyl ; am nocar bonyl ; C _@arkErzeceastecnyl ;

C _6al koxycar bonyl - C1_6al koxY; hydroxycarbonyl; hydroxycarbonyl - G _6al koxy;
G _6al kyl am nocar bonyl - Ci _6al koxy; G _6al koxy- G _6al koxy;

hydr oxy- Ci _6al koxy; C _6al kyl ani no-Ci _6al koxy; Ci -

156al kyl s¥i f orijheGionpoankeseyrditgtdrox yaGhf claab kyd 7, @isreioye livhydkggenCi _6al koxy;
am no; am no-Ci _6al kyl; G _6al kenyl; G _6al kynyl; norpholinyl;

nor phol i nyl -G l i R .

am nocar bonyI %ﬁeaéé)%kgl%péoggdﬂ@at %15 glgém&ﬁ%&%kgég?@?e;remlz is optionally

hydr oxy- Gubstthie paeriyho- O._6alkyl C _6al koxycar bonyl am no- G _6al kyl ; C1-
6a|ky|carbony|anino-0 6a1ky| G 6a|ky|aninocarbony|

G _6al koxycar | G _6a 200 al k a 2.

-2l koxyar Ol 5] K0 O SRR ITBO LI R & o cony-
Gi _6al Ryl ¢ptdnally dubstitu@l ohvyewad} aearimaubitss sdw&ﬂnh& dmyosflalems @ach

G _2al kyl enedi oxy. or. hal g- G _2al kyl enedi oxy; and Ais a five or six

menber ed né%r@fl%%ﬂy|selwﬁ@frmaﬁu?r§ %@rloommoy nagiiyds §teYli Bethoxy; tHOX¥onpound
accor di ngtntfl‘aoﬁ)'n?e'tﬁg’l ]dlﬁl'iorgmeﬁl’{@?i eﬁlﬂﬂ@nﬂléh&yegléx# R xCANPSU A BERREYING T O
any one of clains 3, wherein nis O. hé compound accordi ng’ to any
one of cIbﬁdm%y@hwb049%“Mem@mmeaons 0. 6. The conpound according to any one
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treat nentmcthoxarp[r(bnyl){Zr(go 1 2- dlhydro pyrldm 3-yl; or 1-(2-acetoxy-3-methoxy)-propyl-3,5-dioxo-4,5-
dihydro-3H-[1,2 4]triazin-2-yl.

20. The compound according to any one of claims 1 to 19, wherein A is: 1-(2-
15 hydroxy-ethyl)-5-methyl-1 H-pyrazol-3-yl; 3,5-dioxo-4,5-dihydro-3A-[1,2 4]triazin-2-yl; 5-methyl-
1 H-pyrazol-3-yl; 4-methyl-3,5-diox0-4,5-dihydro-3 H-[ 1,2 4]triazin-2-yl; 4-(2-hydroxy-cthyl)-3,5-
dioxo0-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 3-0x0-2,3-dihydro-pyridazin-4-yl; 2-methyl-3-0x0-2,3-
dihydro-pyridazin-4-yl; 3-0x0-2,3-dihydro-pyridazin-4-yl; 1-((R)-2-hydroxy-3-methoxy-propyl)-5-
methyl-1H-pyrazol-3-yl; 1-((S)-2-hydroxy-3-methoxy-propyl)-5-methyl-1 H-pyrazol-3-yL; 4-((R)-2-
20  hydroxy-3-methoxy-propyl)-3,5-dioxo-4,5-dihydro-3H-[1,2 4]triazin-2-yl; 1-(2-hydroxy-cthyl)-1H-
pyrazol-3-yl; 2-(2-hydroxy-ethyl)-3-0x0-2,3-dihydro-pyridazin-4-yl; 2-((R)-2-hydroxy-3-methoxy-
propyl)-3-ox0-2,3-dihydro-pyridazin-4-yl; 2,4-dioxo-3,4-dihydro-2 H-pyrimidin-1-yl; or 4-cthyl-3,5-
dioxo0-4,5-dihydro-3H-[1,2 4]triazin-2-yl.

21. The compound of claim 1, wherein said compound is of formula II:
Ra
I
N O
RS
4
N
R7
O
11
! R"),
25 IT;
wherein:

p is from 0 to 3;
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R’ is: hydrogen; C,alkyl; or halo;

R’ is: hydrogen; halo; C;.salkyl; C;.ealkoxy; halo-C salkyl; halo-C salkoxy; Ci.
galkylsulfonyl; C;.salkylsulfanyl; Ci.alkylsulfinyl; phenylsulfonyl wherein the phenyl
portion is optionally substituted with Cealkyl; nitrile; hydroxy; C.salkylcarbonyl;
aminocarbonyl; Ci.salkoxycarbonyl; C;_salkoxycarbonyl-C; alkoxy; hydroxycarbonyl;
hydroxycarbonyl-Csalkoxy; C;_alkylaminocarbonyl-C; salkoxy; C;_salkoxy-C;.salkoxy;
hydroxy-Csalkoxy; C;.salkylamino-Ci_alkoxy; C;alkylsulfony-C, ¢lalkoxy; hydroxy-C;.
calkyl; Cs_ecycloalkyl-Cgalkoxy; amino; amino-C;ealkyl; Ciealkenyl; Cisalkynyl;
morpholinyl; morpholinyl-C.salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C; galkoxy;
Ci.¢alkoxyamino-Cigalkyl; hydroxy-C;.alkylamino-Cisalkyl; C;_salkoxycarbonylamino-C;.
calkyl; C;_galkylcarbonylamino-C;alkyl; C, galkylaminocarbonyl; C,_salkoxycarbonylC;.
salkyl; Cisalkylaminocarbonyl-Cialkyl; Cisalkylamino-Ciealkyl; hydroxycarbonyl-C;.
calkyl; or nitro;

each R independently is: halo; Csalkyl; Ci.salkoxy; halo-Cy.galkyl; halo-C;.
salkoxy; Cj_galkylsulfonyl; or nitrile;

R*is R'; and

A and R are as recited in any one of claims 1 to 20.
22.  The compound of claim 21, wherein r is 1 and R is halo.
23.  The compound according to claim 21 or 22, wherein R’ is hydrogen.
24.  The compound according to any one of claims 21 to 23, wherein RS is methyl.

25. A composition comprising:
(a) a pharmaceutically acceptable carrier; and

(b) a compound of claim 1.

26. A method for treating arthritis, said method comprising administering to a subject in

need thereof an effective amount of a compound of claim 1.

27. Compound according to any one of the claims 1 to 24 for use in the treatment
of arthritis.
28. The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.



