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chem stry and treatnment of in- flammtory disorders.
More particularly, the invention relates to snal

nol ecul e inhibi- tors of JNK nethods and

formul ations for inhibiting JNK and treating.
JNK-nmedi ated 5 disorders, and the |ike. The c-Jun
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and Davis, Curr. Opin. Cell Biol. (1998) 10:205-19).
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and Davis, Nat. Rev. Drug Discov. (2003) 2:554-65). Over-activation of JNK is believed to

be an important mechanism in autoimmune, inflammatory, metabolic, neurological

diseases as well as cancer.
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mati on. Several |ines of conpelling pharnmacol ogi cal
and genetic evidence in cellular and 5 ani mal nodel s

WO 2608/188%8 Y suggest the rel evance and i nport anger/ep2008655807

activated JNK in the pathogenesis of RA. First,
abnormal activation of JNK Ww&s detected in both human
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lin resistance and insulin secretion impairment as a result of chronic low-level inflamma-
tion and abnormal lipid metabolism associated with oxidative stress. It has been reported

that JNK activity is abnormually elevated in various diabetic target tissues under obese and



10

15

20

25

30

35

-3 diabetic conditions (H rosum et al., Nature
(2002) 420: 333-36; Kaneto, Expert. Opin. Ther.

wo 2009tetos (2005) 9581-92). Activation of the BXINKEP2008/055807

pathway by pro-inflammatory _cytokines and oxidative
stresses negatlvely regulateé insulin signaling via
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conditions. Taken together, data has emerged suggesting JNKs as attractive target for

multiple CNS diseases associated with neuronal cell death.
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attractive target for 35 mul t4| pl e CNS di seases
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ot Raghegr e SRR R Bglonbed 1yt he act i vared INK
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Orteraémqt pabtha diselepweys %J*POI@[P%‘@éé’égleame%@ ‘condi tions. One
aspect of the-disclosure is a conpound of the fornula
l: R7 OR6 I Z(I)7R5XNYR4 wherein X
i sCR11orN, Y is-C( R3S 5- menbered heteroaryl, or
5-nmenbered het && phenyl, cycl oal kyI
het er ocycl yl or And is substituted with (O
R and R2; R1 ch independently H, halo,
CN, lower alkyl, or -YI,-Y-Y-R or R and R2 :
together form - CXCHZ)n(f{ where nis 1 or 2;

h t erjoar I,

wherein
X isCRMorN; :
Y  is—C(O)R? 5-mémbered heteroaryl, or 5-membered heterocyclyl;
Z  is phenyl, cycloalkyl; heterocyclyl or heteroaryl, and is substituted with R' and R%
R and R? are each indepéndently H, halo, CN, lower alkyl, or ~v1y2¥"_R® orR! and
_ R? together form —O(CH,),Q—, where n is 1 or 2; _
Y is—O-, —C(O)-, =C(0)O—, ~C(OINR’—, -NR’C(0)—, —S—, ~S0,~, or 2 bond;
Y s cydodkyleﬁe, heterocycloalkylene, lower alkylene or a bond;
Y? s —O-, —C(O)=, =C(0)O—, —~C(O)NR’~, -NR’C(0)—, ~SO,—, or a bond;
R® is H, lower alkyl, lower alkoxy, cycloalkyl, heterocycloalkyl, or ~NR’R*, wherein R®
other than H is optionally substituted with lower alkyl, halo, —CPa, or —OH;

R® and R" are each independently H or lower alkyl;



Y1is -0-, --C(O-, -C(OO, -C(ONR9-, -NRIC(O) -
-S-, -S2-, or a bond; Y2 is cycloal kyl ene,
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-0-,. -C(O-, -C(OO, -C(ONR9-, -NROC(O -, -S2-, or
a bond; Rs is H |ower akyl, [ower allcoxy,

-cycl oaI kyl , heterocycl oal kyl, or -NROR10, wherein Rs
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exci pi_e t-her .aspect of, the disclosure is a-use
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' - of a nedicament for the treatnment of a JNK-nmediated: .
Another as;cﬁcs@ﬁtﬂ@diﬁc}eslgﬁ israusa b @@Idpfamﬁr%ﬁ defined abpyrsfonthe iasyéeture

of a med1cagbeH,Lg)a ﬁ%‘ t{s.)e% q;%*f hgii Qﬁ{ F(ﬁ Qfggl{d%ré g% {11%5!1891 Athritis.
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treatment oﬂ‘mﬂﬂ{aﬁddnged]d&%raﬁt e.gJ myumattoﬂmruhﬂtmg con- tacting a
cell that expresses JNK with a compound of formula I.

_An embodiMeatdTeke @seRkdBAtm&hod f(bﬁrrﬁ)idﬁﬁhf@m attdviey, o@hhrathd -

X reating infla tion, r|S|n d- mnistering to
tacﬁﬂgacegﬂé%m?%réisemﬂﬁ %??é?w é’rﬁf%tﬁlg%ﬂ ve anount of a
conpound of forrmula I. Al publications cited in-

Another embbdithefli &%@&@ass@é B 4 MeBsP o ateathdiaflemmation, K:eihplﬁﬁmg: &d-
intheir  entirety. Unhess ot hervvl e st at eg {

ministeringfte el e g P8 4T CROGEE gmﬂam? EOMBRIE RE Oalaa%
the speci- fication and clains, have the definitions

All publicafiné@ited 8l @ diddosibSire b@cdﬂp@z@fbdﬁ&&ﬁn bpsfaiard i theirt he
specificati on and t he appended cl ai ns, the singul ar-:

entirety. forpg "a", "an,” and "the" include plural referents
unl ess the context clearly dictates.otherw se.
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sat urat ed hydrocaf bon
fication and claims, have thg/ gef‘m(i:t?ons given e?ovy Tt Fonst be noted that as used in

the specification and the appended claims, the singular forms “a”, an, > and “the” include

plural referents unless the context clearly dictates otherwise.

“Alkyl” mearis the monovalent linear or branched saturated hydrocarbon moiety, con-
sisting solely of cai’bon and hydrogen atoms, having from one to twelve carbon atoms.
“Lower alkyl” refers to an alkyl group of one to six carbon atoms, i.e. C-Ce alkyl.
Examples of alkyl groups include, But are not limited to, methyl, ethyl, propyi, isopropyl,
isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the like. “Branched
alkyl” refers to an alkyl moiety having at least one branch, e.g., isopropyl, isobutyl, tert-



si sting solely of carbon and hydrogen atons, having
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refers to an al kyl group of one to six carbon atons,
i.e. Cl-C6 allcyl. Exanples of alkyl groups include,
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i sopropyl, isobutyl, sec-butyl, tert-butyl, pentyl,
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“ac@neeferheo 4‘- meesty Sﬁ}ﬁel i yC(O) I%IIIt idoyer dgfers to a
moi ety of the form-OR and acyl" refers to a noiety
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kyl ene” means a |inear atu §§@ﬁ£ﬂ? ent
atomwrr vemnpl savireted dmricohBYL9CA; 5ie Svilx Gfrbgn atoms,
e.g. ,%&Hﬁ@ﬁéﬂ R, .@Qiu% 4918 e%ﬂ»‘leﬂ%}’ﬂroﬁﬁéﬁéo Q%Etﬁﬁbf@i}deﬁé butylene,
ree tO0 sI'x carbon at g.,
ethylene, 2, 2- dlnethylethylene propylene :
2- et hyl propyl ene, butyl ene, WO 2008/ 138920
PCT/ EP2008/ 055807 -6 pentylene, and the I|ike.
"Cycl oal kyl ene” neans a di val ent hydrocarbon noi ety
of three to eight carbon atons that i.ncorporates a
carbocyclic ring. Exenplary cycl oal kyl ene nvieties
include, without limtation, -0- --d, , and the
i ke. "Heterocycl oal kyl ene” nmeans a cycl oal kyl ene
noiety 5 in which one, two, or three carbhon atons’
are replaced with heteroatons (0, N, or S), where

het erocycl oal cylene noiety still contains at |east
two carbon atonms. Exenplary O heterocycl oal kyl ene
noi eties include, without Iimtation, "J , -N- -N N

-N~ V ~s and the |ike. "A kyl ene di oxy" neans a

di val ent noiety of the formula -OR- O, where Ris
al kyl ene 10 as defined herein. "Aryl" neans a
nonoval ent cyclic aromatic hydrocarbon noiety .
consisting of a nono-, bi- or tricyclic aromatic
ring. The aryl group can be optionally substituted as
defined herein. Exanples of aryl noieties include,
but are not limted to, optionally substituted
phenyl , napht hyl, phenanthryl, fluorenyl, indenyl,
pental enyl, azul enyl, oxydiphenyl, bi 15 phenyl,
nmet hyl enedi phenyl , am nodi phenyl, di phenyl sul fidyl,
di phenyi sul fonyl, di- phenyli.sopropylidenyl,
benzodi oxanyl, benzofuranyl, benzodi oxylyl,
benzopyranyl, benzoxazinyl,. benzoxazi nonyl,
benzopi per adi nyl, benzopi perazi nyl,
benzopyrrolidinyl,
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benzonor phol i nyl, net hyl enedi oxyphenyl ,
et hyl enedi oxyphenyl, and the |ike, including

WO 2gqo8nsgoal | y hydrogenated derivatives thereof . PCDEP2008/055807
"Cycl oal kyl ™ means a nonoval ent saturated carbocyclic
noi ety consi sting of nono- o bicyclic rings.

R A A I e
el hﬂ’tﬁﬁpﬂﬂd&ﬂﬁ% ket Reydisoeytes akdpbeydit Kox Exemdlady cycloalkylene

hal oal kyl , am no, nonoal kyl am no, or di al kyl am no,

unl ess ot hervvi se specific y i ndi
mo?@ﬁ%% 031 k. | et ut arg/not ﬁmt 0,

I t cl
opropy! | %@éﬁ%ﬁog cycl opentyl, 25’cycl ohexyl,
cycloheptyl and the I|ke including partially
t urerl vatives thereof. "Cycl oaI kyI al kyI

h
al kyl e?ne and Rﬂmﬁ gwel%%?c I}gg?rl?q‘:ﬁga%kRgéé”re i H“eean %ae?yé Oﬁ]ky {fps motety
in VI8 b8 892 CorRhde 2003t OhHSE Yepla&:d ekt lﬁatﬁahﬂo;ﬂs (Opb&aDnss),

an,al kyl | et ef iL.ned herei.n |ncI
whF bffidorclBRt e ity i1y S gfhst bt %qﬂma xemplary
hydr ogen atons have been r epl aced Wi t gen
I nde- a|i)endently selel ed .from.the group, c nsi st ng of
hetererycloallfyigne %‘ﬁHES‘%E@i aAWoRs  an i nt eger )

from O to/zé—\ with understandi ng that the point
_,‘Q.u aehmrentn-of the S5-heteroal kyl radical is through
arbon atefm wherérh Ra and thyltecogen, acyl, al kyl,
cycl o- alkyl, or cycl oal kyI alkyl; Ro and R are

«,i.ndependent |y of ch ot. Y
AIEREEBRS e ARG RO PE of IO RER B - BhY ggalytene
asdeﬁnkryhidfre@en al kyI cycl oal kyI or cycl o- al kyl al kyl ;

when nis 1, Rd is alkyl, cycl oaI kyl, or

“ArgIY’Cl eoa%:s tay (?Aok ept %chc gD tl{c] hygrrﬁ%%robon mg’lFlg%lorkﬁﬂthg of a mono-,
bi- n‘nnu:atliqdralmno ringr THe aaﬂykg(doamcam be ﬁzpucﬁeﬁy esmntwtd asedefined

her%ﬁﬁ%%ngxﬁlf ﬁ fjmgwﬁesdmofu%e,%ut abd n(])tthn%tetdo[b, optionally substituted

propy

phedvhyaiptakyl; phdmdﬂﬂxlyﬁ’edaﬂ&yjdeiddyhyl FenBaletivhydulemypeogiphenyl, bi-

phe%y%%d @’féél”ggp%' ?I}Xm’é)d}ﬁlgn 1dr%ﬁ¥1$?gﬁéqy1 dighsvisulfony, di-
pheﬁy]maﬂpnqqzhﬁyﬂy,l lﬁnamﬂzmmnyp belm;;dfuraﬁym’e&ﬂzyﬁmuﬂﬁobmzephyhyl

o A0s L nuL B I5h RO W il e olidingl,
b R o AT B ZONEt Ay P LG By hepgapyrolidiny
bembypmmbmmmumpmwmmwnmmhﬁm the e, including

r l,, and the .like. "Heteroaryl"™ means a nonocyclic
parg?lg’ﬁ%%?ﬁepﬂteﬂ%gﬁmﬁmgmto' 12 ring atons having at

| east one aromatic ring containing one, two, or
“Cydwﬂzgl”rrhaglsIaeﬁ@mcnralenmmtedahdmbc&dmnmbicty&pnmg&f midre- or

biciefar nene i e R EPIBRAY ool R g B PO CRdens
whaskihlealiesudnrtrarntis mmpendmﬂy@ydfﬂxg ﬁb;tlaﬂkxaayyﬂlalm |ha@aﬂqy amino,
t [ 0 bsti t ut i.n.
moglRRnERCer el Big: by SiheBRif T TRe B G- Brpaprics of
cycloblitylt radieties inojtie dnalai‘emcﬁl]lim&tddtmt adiopropyg zedlybutyl, cyclopentyl,
cycl%ﬁgxzyglx%ldbhépsﬂ%z(%g Jch)éllme,tlplé:l% g%aai‘twll?r %tnlgatgrza?edydehvatwes thereof.

“Cycloalkylalkyl” mean a moiety of the formula —R*-R", where R* is alkylene and R” is
cycloalkyl as defined herein.
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oxadi azol yl, thiadiazolyl, pyrazinyl, thienyl,
thi ophenyl, furanyl, pyranyl, pyridinyl, pyrrolyl,

wo 20%As08] Y, pyrimidyl, pyridazinyl, quinoli ngti/EP2008/055807

|squ|noI|nyI benzofuryl, benzo- furanyl,
benzothlophenyl benzothlopyVanyI benZ|n1dazonI

w benzoxgzolyl ooxa 25
Hefgroatiyhimeia 20 F‘l)?fVlsz’éFYz% 1Per¥1p h%f %&éﬁﬂ@ alkeyl,
whér@%' Who or thfée@ﬁl@fdgkm a&ﬁﬁsﬂ?dv@ Béon r@}iﬂaé@ﬁﬁlth ﬁlyl.llbstztuent inde-

ui nazol'i nyl , U|noI|Z|nyI @aphthyr in
Per»@iegﬂy eﬁlmﬂ from thyaraity Fon%%&or}y@ ’ p.ﬂﬁéfrs (SR biere n s
an filﬁéo'efjfrﬁx\fﬂo RN, W HE tld diferstiMOihAOhe yblrit 8F hitachment of the

enat ed ‘deri vatives thereof. The tﬁrns "hﬁl "
hetepalikggarical mfougie saabor aPB, SN it hesgRAbTyalkyb cyclo-

alkﬂec{)leéyaoﬁﬁﬁ ?lf RP abPR° A¢ uﬁ(ﬁéﬂ)@ﬁ&mﬂ? kk @e[cﬁ oﬂ%’r%‘?@rog@ﬂ Cheyl, alkyl,

neans a i ned _hefein_in

yelgalierh op ﬁék@}k}"@i‘ﬂ’é gl avhsg éawl3§a% 158@‘%08%1% aB%éE&Oaer cyclo-
alkﬁﬁll? Qﬁergh £ Ie IRé Ekta]m é&%ﬁlkﬂ%@%{%i afkd; QAH kHkS n is 2, R is

perfluoroalkyl
alkxlecygloaﬂwlepz;}oaﬂqm W@mpkwlaW%M%&g@@@m or dhalkylamino.

Ref? ggﬁé%%@ 280dude, But HRLRL amichYs, 2- H@Qﬁ@fyeﬁlyl 3- hydroxv

nonoval ent at ur at ed noi ety, conS|st|ng of one to

propyingdiydiory-lckydseransthycdivk 2.3 figydroxyrrapdel Hyd We thylethyl,

Q?&o cﬁﬁnﬁ Oi'h?dﬂo L9 ERethPHHYSRN D4minoethyl, 3- -
3h2&%?g ]'EE eroc&H r|%8 na?bgﬁoptlonalﬁfe b, 3-amine
pr@ﬂbétmqtbylsdfoagie&édumo et amipagliogylethyl, aminosulfonyl-

t I -

reff FG bR e

propylpancathichire., honDplpera2|nyI azepi nyl, pyrrolidinyl,
pyrazolidinyl, imdazolinyl, imd- azolidinyl,

“H&Wo'ag) J?Qe?ﬂs%ylﬁbﬂ l'il‘yém b195)(c[1t R PYE 5 1P étghﬁlﬂawncr at least

I SOX rp ol 1 nyl t ht azol i di
onei awemaliaro Fmtwllmg QNS PR o dheey Fing aaﬁemltqmwelected from N, O, or

AERRIALL Y g RO (ERRE v M AP Bl ot poin o

thethétffﬂ?ﬂwldﬂ@ﬁdmu be ogianyerTopy Hkg/| 1 heteeferagry e iprs Ry pptionally
subtsﬂﬂul | nyfﬂg%édrﬁ’émm 59%?@1'&:{6?&1 %f)@ﬁésqﬁcluaé‘ AR nb?

fone [ roqui nol 1 n
lunacmsnd Dl ersdfuiswstitwipd untdéwiﬁlh 9¥e bulﬁﬁ’ésmqlﬁkl thiagely}, gothiazolyl,
oxaBXI0 R UM i B i ca, thibPheny PRU AV, piriding
pyrioidepeathénit pyyinpidyih pyrzéazot, olwmlwl gapsinplipdnpagizofuryl, benzo-

f _
fur%ﬁjtl, ?’%I}&ﬁ%ﬁ@?gﬂﬂ \@!ﬁfotﬁioéﬂaﬁgp ﬂgmgrizcg?{ Bf}ﬁoxﬁlﬂﬂ Genzooxa
diazdld alvinagthépzolyp' bem%lgdlgcz@y*]ob@mpyrﬁnﬂh@dqlgh ifiotrglolyl, indazolyl,
trlagagl\éﬁr?a%ingrﬁ ghh%x%%@ Cﬂu%n?fj gn‘Mﬁagol'u{yi : dﬁmo?%ﬂfyh %Ebl?thyndmyl
pteddinpl, avbadvld, a;npiarl é@b@m)ﬂmmdmyl and g@thlkgnndudmg partially
hyd‘fgéég- {e%i%]'@rci @Sam{gle%;@ of | eaving groups include, but

hal ogen, -al kane- or
arylenesulfonyloxy such as net hanesul f onyl oxy,

Thestetrandsalo.F Sajdgsny’, andhihelideteraysed inerehargesbiytsrym axg refer to
ﬂu&BS&ﬂ8%y1nﬁﬂ9a£@hﬁﬂyloxy di hal ophosphi noyl oxy,

optional Ty
“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been re-
placed with same or different halogen. Exemplary haloalkyls include ~CH,Cl, -CH,CFs,
-CH,CCls, perfluoroalkyl (e.g., —CF3), and the like.
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20 substituted benzyl oxy, isopropyl oxy, acyloxy, and
the like. "Optional" or "optionally" nmeans that the

wo 2msitomezpuent | y descri bed event or circunst ancRCT/HR2008585807

need not occur, and that t hg:SO_Iescr i ption includes
i nstances where the event or~ circunstance occurs and
winstancgs in which it .does.npt.."D sease" . .
R RS Pt Lo o 5P Elnien e B B e o v rings in
corpyafihg ohe, divs,arr diree of faurdieaeat@is (chosen frdbmaritrogang axyigen or

| vent" or "inert solvent” a e.sokvent i S.
sulffly T eirborehDh i bF Shtondlh SRt 3P naRH befip. Examples
of }ga@éisdf}ickwﬂloiiejmiegmlude,diﬂtat’e mdtéhiﬁwdtm, optivalalkgsutgtivutegl piperidinyl,

. benzeng, toluene acetonitrile,  tetrahydr.ofunan,. - . .
PIDREREH, PRGSO Bl by PR e g iy did-
azoﬁﬂin@ﬂi, ehlidib gnpiricaneyl, @iyﬁhiidjhﬁlelbhanﬁdilnpﬂj, Bbﬁmbliéih‘hlemorpholinyl,

.ethyl acetate,  .acetone,,. et . et . 30.ket o .y
thigza oo Rgian: SpppdiEr dioShdxaStidl Benimidaroiyt
ﬁlizilcjﬁal[zbl*ytidﬁ@D Bkn;oﬂg@baiﬂﬁ}gl, Mﬁitﬂx&ﬂl@lidiﬁﬂg dihy G fdiriyk eetrahygrofuryl,

) ess speci fi to the.contray. e so] vents.us .
dibjgropRant oEGerKREP YRS EeRAL hFHE PR SUPREPy hiamor-
philylalidse, AU RU8I0LIZHD A1 yE eTddghA{HDiBA10 b BYdroq Binolinyl, tetra-

' P annﬁﬁﬁrtié II{ accept abl e" nmeans that which is
hydpsaqyjpolinyl, gn 3%?ﬂﬁb a pharmaceutical conposition

that is generally safe, non-toxic, and neither
“Opida0g bRtitutedTahedis h8tbdtitger pvhidess silakihaedindepaalentdewith

zerci%ha e\:Nh : g?ﬁ%gmggeu{"c?t Fchgé%gérgﬁé,ﬁ%hg@é%ﬁ%%ﬁ#én&%ﬁro, lower
alk&stephadlevaalilys” of a conpound neans salts that are
pharmaceutically acceptable, as defined herein, and

t hat possess the desi.re pharnacological aCt'VH£Xw%£hjn

“LepiRg sipaiPe B HEOTR IV ithaie AR Riiacop R tRaaly S8
syng@ddt br@Ricshkingstiyol dieth abintori ghougdisplaccabledmdessubhtitasion re-

hydrochl ori¢c acid, drobrom ¢ ,agi sul furi c aci
actijfprabggy. dalins ar AR 2P Suciide Rue ff ot flgfed 3 Ralgeen
alkoMet Br @tly&ﬁl&itﬁo_ﬁﬂbﬁlﬁ _sg&DasSﬂb ehagsubicslow, ahiu%thsullfonylogyamio»
enzenesu ni.c aci enzoj c, .canphors ni c ;aci .
meidy] PRt uoRa fesdlort o an iy G Rl s gy 85, Sprionalty
subgtituednRpiy0ehCisapioghylogh,ucooke, aadithk lilgd. ut am ¢ aci d,
gl ycolic acid, hydroxynaphtoic acid,

«~.2: hydroxyet.hanesul fonjc acid, |actjc,acid, naleic.
Ofigr” SraPPoy aroeni it etbara R Gy of B B Grcumstance
mayBhaRre ot b@nt,andch4l, thedaoriptomiicthde@instances where the event or
._hapht hal enesul f.oni c_aci d Eﬁtg@ionig acid, salicylic
circHBISHnCe BTN IBERRCes PR FPIEPIEIR AT p- 15

tol uenesul fonic acid, trimethylacetic acid, and the
“Dibdake®’; andr“IBghiestdioT methswing disaise acindit®np syoheonp dessdet or indica-
i in the parent conpound either is replaced by a netal
®%-on, e.g., an alkali netal ion, an alkaline earth
ion, or an alum numion; or co- ordinates with an
“Inet gegaini: solvehiar Jarisobast. méuseik abfeat sriganicddrasesonditions

of the %agt%en lgéﬁgt gl]easglglll)éd in conjunction therewith, including e.g., benzene, toluene,
acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene chloride
or dichloromethane, dichloroethane, diethyl ether, ethyl acetate, acetone, methyl ethyl
ketone, methanol, ethanol, propanol, isopropanol, tert-butanol, dioxane, pyridine, and
the like. Unless specified to the contrary, the solvents used in the reactions of the present

invention are inert solvents.
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am ne, ethanol am ne, N-nethyl gl ucam ne,
tri ethanol am ne, tronetham ne, and the |ike. 20

woO 2008889200l e i norgani ¢ bases i ncl ude al um nunNPCT/EP2008/055807

hydr oxi de, cal ci um hydroxi de,, potassi um hydroxi de,
sodi um car bonat e, sodiun1hydP6xide and the like. The

“PHr ef ger L ech har ’l;{tgtgfi:q% % &%&eip SP Sﬁ?é(?@ta?mg Elgnharmaceuncal
complbsition thawie gdaerﬂ’qrt safenasnHdxi aad aelrtld:r biabgicadlyawir dtherwise un-
S ci,d t tarlc [ itric aC|d sodi
aesARE B8 tnefodBS i bl Rre=SaR gt Yl v nEAE o
ceutiBsiek€ct i ve group" or "protecting group" neans the
group whi ch selectively bl ocks one reactive site in

y ti d such .t hat
PR E R D2 B PR 60+ SURPCRCLEETs S R Lpppgpceutcally
accenpisletR defekdleach) M&i &at Boska3s theelenipalphagmacological activity of the

conventloHa%gﬁ}%ﬁ: ted with it in synthetic
esses of this invention rely

ac1dU @dﬂ‘itloﬁ h&ts Iﬁ%xjﬁtmw ﬁl(@gafmkpaldsosﬁh@s hydh@ahlﬁ'ri\z acid, hydrobromic
.nit nd/ or en, at.ons s nf, in e re.30 ..
acid sl By e PR PR AKC Pty Ara it Bp fel gl ifiyorganic acids
sucﬁfa@h@ﬁc and, bdﬂh&ﬂeﬁ@lﬁfm@ ﬁ@ﬂ,déiéhlu?lg cagiphutﬁulfaﬁf: auigledtric acid,
interc er ~and refer.t{o, those anic .
et HGr BT G BEP Pt GH5Eh 25Eo R A
glydonid Q&lid,r l@bir@xyh@?ﬁﬁ)h@e[tﬁ Qtﬁydlﬁ@{y&ﬁi’ahb@ﬂfbﬁlcpiltmicﬁdhkg &Sd, maleic
ary cti.n oups..i ncl u ut. a
acid Sk BRlar S s suony AhSraRILons rd iyt i€ >
naphBileneh@faNd él:Xd/ }ﬁ@ﬁwac{dgl ﬁzﬂb?ﬂkt%?d{ b@otihic §88 Jtartaric acid, p-

tol%nﬁs,@qggi%ﬁgg r%;@%gﬂag% ﬁ){fhadﬁ‘leo%car bonyl (BOC),

salt@fﬁhﬂel‘l@vﬂehléﬁ acialfd do@sh 621@98{}1139939&2'@ compound either is replaced by
[ EP2008/ 055 -10 persons w.l] know how.to

o b S o BBl el it “BEUGE CFUrPar IR g or co-
ord@Ritdsiviidh drPorgihit s irtdadibBase OAdRIabIR Jr&aed bBBSinclude diethanol-

ec neans Is and non-
amwsaqﬁéaﬂa%nwgnlﬂép gaming, %@%}Pﬁﬂgsﬂ%&%% and the like.

Acc*éﬁiabl%%oﬂ hifil besks hﬂslu&lzl'tﬂlﬁﬁﬁmrﬁ ﬁ?dx’@kdﬁ%rtaltﬁmrﬁﬂﬁr&ﬁ)x&lép Potassium

chlnpan ees an t he nkey speci es;
hYdF%’F‘ﬁﬁ‘ sk raeic 2 %Y%Oﬂﬁ 3&9 ep, goats,

and swi ne; domestic animals such as rabbits, dogs,
Th@ﬁk@fe@@ﬁ%haﬁﬂ&@ﬁﬁ&e@l@)&cee@fﬁbﬂ%a&s hehelghl1 gormadﬁmrﬁ acaitabid,

as rats, and and the
hydE s eSS i e O ek BRoP e ackd
tarth@e addd,FSi®ic a@zﬂdsddi‘&ﬂ pé@ssiuthal@irfl) 7i6¢) Bh& eldgnesiaas not
denote a partlcular age or sex. 10 Therapeutlcally

effective ampunt” neans an anount of a c.
“ProifeVe L1 Ry 7 SFRICEENE FOUP sTsFRY eﬁwupt‘?’%lg%n?ﬁ%ﬂé{dy BfStes one
readlive @ﬁ@ﬁl SinalfunéfordlUEdhso@id such ﬂﬁtfaaﬁém&jdbﬁaétt@aiaﬁ%fcarned
f%r .the disease state.. The ' the&ggeutlcal X Al
outge F@E’F A ABHBEN EPIRiacied Fa GV a St PR CBRDE R Egenally

assdr@HEDwitH S @ﬁ%@ﬁ@&ﬁm’ﬁﬁkﬁ OCért£Aa pestessthef ﬁﬁ\iﬁidnhysn @dfly upon
the age and.relative health

t he dj sease trﬁg}ﬁ oﬂl

the PRRICHYBBERPS 19 REK SHEBVERFORER MYPT GifFR AP HRIFRH! 0 the re-
actdR€ Bordeivaple, Bk t¢he “QbdiRfghiréi@cting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to
protect the nitrogen atom against undesirable reactions during synthetic procedures.
Exemplary nitrogen protecting groups include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyl-
oxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and the like. Skilled
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15 nedical or veterinary practitioner, and other
factors. "Treating"” or "treatnent"” of a disease
WO 208%/&ds820 Nncl udes: (i) preventing the di sease BtEER2008/055807
i.e. causing the clinical synptons of the di sease
state not to develop in a subject that may be
expos to . or predisposed to the disease .state, . but..
Per%’éé"’ﬁg{lo‘%‘f’w ; ﬁg?w@ﬁ&m&ﬁoa F%ﬂﬁaa@ofiﬁwﬁmﬁgg%?f thp gbiliy to
witlitSRPGHe fSloMily redbidrsi ) 1 nhi biting the disease state,
i.e., arresting the devel opnent of the disease state

i

«we Or Its clinical s tons, O I elieving th
Sufiect aaens marnak 250 PonguRgs: Masmials oS e of the
mam@gitie eRbdicibtiinghBut ki Sieatd 16 1alRarBf ndri-Buslah Prid@ites such as
"contacthgé

.S tons., The terns,"treating", an
chimPRBREE Hish Ot BILTOT R PO G ARLRIS SUdhts e hagses,
sheff® %Bﬁs,aﬁ‘ldisﬁﬂle@ Hc&ﬂi‘eéﬁdlﬂmhﬂ@ s@hdmﬁﬂ)ifs,e&%@h SHngl dafsdlgboratory
.appropri.ate conditions to prodyce. the |ndjca.
ani R Qi QBT BHED G Gl PCo A SIS & By ks dagples of
nor-Bamrhd1eincRAle! h@ire Whi 16HitdT RUbEAS ahd thellikd] TBE @6tm “subject”
and/@{ t he desired product may not necessarily result

docgnpdanole 3 PYHFHABEATSFhat i on” of two reagents’ whi ch
were initially added, i.e., there may be one or nore

“Thefdpehifi®tlly affesiveaoint @eiisad uatmhnt Bf 4 fempdudduahet, Whes Bd-

.ultinmately .leads 30. to the formati .of the indicated
miniyierea £0 & ARPIER LT BTB liERSe SRi NIRRT 50 ech adtgrafment for

the URERE Stated ThediiS@ASRitiSiIBl et thatamdintawiieghrpiehangtoddhe com-
LvVity or _ expres n of JNK ,a '

act [ , d whi ch be X
poyngy flissraeistBly hemsi thgafecn e SRICTRL OF Rhegkyﬁea&s%aﬁmﬁ'gﬁw&ﬁe R relative
heaBR@8thEIGORE:, MeTobERAAGLAR 98 mimistrhtidNGheRigaie@d of the attending
In&gl orders include rheu tg{d arthritis, asthma, type

cqlio4 Bec ey PRIGHENHe G OCE BSWES: par ki nson' s
di sease, cellular hyperproliferation, and the liKke.
“Trddiigh Bv%&d@@nﬁrmia@s%&wmmS:and gonpo? tions for
. treating 1nflammtory. di s-.orger.s,. nd net ho OI.
() 1 (RSYETRYE dhetiodes St StsmEr)e dRjical @“PW"BPé’gz'?ﬁ %ﬁase state
noté @bRIdEE GaBReURdSmal bt BepdsederdrippedispdeedivtthRdisedse state, but

each H In other_pre- ferred ounds of the
doep ROYSE FERFrICREE 9rsd1§11%}’ogyﬂpt‘?lﬁs Qﬁﬁ’@ BTy preferred

(ii) CANRPURHShe tist41e staly €Al ArddttinRehd devbidb@iend 6PWRE didkdsy btate or its
or tri- fluoronethyl. In sone presently preferred

nghyBRAESA the invention, R4 is phenyl or
(ii)h eeRRRS the diskdbe skl SQURaNiRSRMpoYarp bﬁF@Lﬁlﬁﬁfént regression of the

.. conpounds, Y is -C(OR3, where R3 is [ower al koxy. In

‘hﬁ%ﬁ§m§?8055@Pu6$é§§W?PV-preferred conpounds of the
invention, Zis phenyl and R2 is H In sone

TheNE@SEN aYingT, SEQthQTheC QAN OtHAEISng” RihenSefeingVid-a\eheRBal reaction
where Yl is sulfonyl. In sonme presently preferred

meE ABI@S TORPERME Of MiNip Feagents Aniis AP BRI CRANEY gt do produce

the 81¥ka¥edl dr¥l/or the desired product. It should be appreciated that the reaction
which produces the indicated and/or the desired product may not necessarily result
directly from the 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.

A “INK-mediated disorder” refers to a disease state that is caused by elevated activity or
expfession of JNK, and which may be relieved by inhibiting JNK activity. Examples of
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-0-. In other presently preferred conpounds, Y2 is
| oner al kylene and Y3 is a bond. In 15 other

wo 208@3t0r ed conpounds, Y' is -C(ONH . |n anocpdTHFEPDOSCHF807

of presently preferred conpoygds of the invention, Z
Is heterocyclyl. In another enbodi nent the present

invention. provi.des.a .co und of. formul a_|l re- in
ok By &lined B Craee 1T Ra gt arad fufiios Rrie poe Jaiiiss
AlzBslads dBBdsc,l IRgkips@setibedsd) ¢ehilirdiyperpiolifetesn,candahpbkind

of formula I wherein Yis -C(OR3, R3 is nethoxy and

R7 is.H 1n.,20 yet another enbodi nent the prgsent .
The st BG soao B o GeREos o PaP e TP Biqrp dis-
ord¥rsi snd GeBoBSof theating digdkdexnedRieds INK.Z i s phenyl and

R2 is H In yet another enbodi- nment the present

i nventio rpvi des C ound .of fornul-a_ l N,y
tn Sy P s R RV F T g IES S pre-
ferted chmpaandtofitlse ilvedtiory & iaald Ber enbodi ment the pre-

sent invention provides a conmpound of fornula I

wher ei n IS .- R3 i.s..met ho 5 i i .
In SR ks bfigrigd Qe AR IEREY, 17 e il oy G-
flugoaephytonsi sting of H F, d, M, and CF3. In yet

anot her enbodi nent the present invention provides a

conpound f 0 la l [ LS. - '
I e R o cdanliBE e g 1 by gt 1
somspresindy pederfedrompeurgls o -9 RS wihege B¥is lweE alkeky.
Me, and CF3 and Xis CHor N In yet another
enbodi t [ ' ti r-OVi . 2.
In GFURONE relehf BrIR TR syl B iR, Zis LATRANOA i 1.
In faThd [weddntiy preferphisrophpouRds, R iH-Y R+ -Ri, wRSreg ¥ is sulfonyl. In
sel ect fI.0 | St , 3.
sori €5l pifT Ly SR B BT S8, €8 Blyelfirdp gndia ¥ i
-O-Y1n otheBR:scritly preferrad abmpousdh ¥l istewtr alltydensrned §its a bond. In
inventiqn praovi des. d of WD 2008/ 138920
Oths—cﬂrf%ﬁcfgég%gggg%% i%lsl_gf)@égllrj!r_f]u-l'a | wherein Y is
-C(OR3, R3is nethoxy, R7 is H Z is phenyl, R2is
In d4othRB greupH)f PRSenty peddrect wanfouods vhibe dgreopon chisibsteramgclyl.
of HH F, d, M, and CF3, Xis CHor Nand RL is -Y -
in 207 TRt Sy on Kol B8Ry 3t e e
in Sisb€Y IR end Byishyethoxy In bﬁmotbm@@)@odgu@mtgt presgt pyyvention
probi’ﬁgg 29 éymgﬁ?%gd[ ﬁp%h@%%@éﬁ?%ycaw, ﬁ 19 M@xm Fg%lRO 15 H. In

het'er ocy stitute ydr oxy, or -
yet sudpbei drolbatimioyt thy gresgyt invéntiost providesrotdrepoumdyd dommeyle [ where-

. e enb . | [ - DIyOY | d .
in  BECPORTR" §'fifBly. & il L tind RTE R ARl Y opodi-
mentsths preeiteavantiompirive deyr oepnieomsl of fomaala bivhpiegeY istyil( O)R', R
: | ,dyl A . I (G5Z: i i . i
is R 6t 2R BB T P SR R REREE bllodiment thepre
sent myemtidroprovelesa pirapoacdof focabladorhpodn ¥ileaC(@ PR is meghoxy,
7 f L &Qr b ' ' i Q.
R SRS EBR At F REB TP AT R eRe T RERAN SR Bing of L T,
Cl, apend CS. It e anoventeinbodiserd thepisdt fnyentigreptovilgs a compound
NK-.nedi at ed..di s 3 KO 1 S1 RO 101 [ N6 ; 5
of iUl MR R Bomashod o Be A FhEHPL % ATk s o R
is sdedgdeirdmithe group consisting of H, F, Cl, Me, and CFs and X is CH or N. In yet
another embodiment the present invention provides a compound of formula I wherein Y
is —C{O)R?, R? is methoxy, R is H, Z is phenyl, R” is H, R® is H, R is selected from the
group consisting of H, F, Cl, Me, and CFs, X is CH or N and R" is ~Y-Y*-Y’-R®, wherein

Y' is SO,. In yet another embodiment the present invention provides a compound of
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need thereof. A presently preferred nethod of the
invention is the nmethod of treating a JNK-nedi ated

wo 2688693 sel ected fromthe group consisting gfT/EP2008/055807

rheunmatoid arthritis and 15 Crohn's di sease. Anot her
aspect of the invention is alfethod for inhibiting

activit SI n ont ac Sal
foriti H whereine p\(/éS\IBanB‘uﬁtm ﬁf%i%iap £ cﬁ‘riﬁ%aﬁ 15 H, R is
seleEbaatfsarﬁrtité J}@uﬁ't@éz%iéuﬁg ﬁfﬂw ct:ihmeib&tcecp;@@g @t:e%om ah8®' is —Y'—
nteti c. reaction.,sche an e 1Sso al e
ﬁrlif EareiltY‘?i%Pi o ltisi?wgf o PR R Liifﬁ @rﬂ% or lower
alkirl%ﬁbéﬂi!ﬁt@&i bR UYdRRY, 1bwved dieskyts@bstitdi@d by h%fdfék;ir Qzeloalkyl substituted

di stillation, crystallization chroma %
by ByeEoFy keerosicipal i erbstimied b RT O BIear AL Br swbsh ier y hydroxy.

conventional neans, including physical constants and

In SPeGbHRY em@@&ﬁen%eﬁﬁ@seﬁpﬁﬁbﬁm&ﬂprbﬁdhbﬁcé‘;ﬁﬁétﬁﬂf O forhifla 1
reaction d sgrgbed erein . pref rab%¥ are. conduct ed

whergte S Y RafntsprBpyy Rats B geteddrora dhg group consisting
of p'lgegaéyi rbﬁmqe?@tol;it@yi 382084, pﬁﬁe@éﬂnﬂ MméRBdling, A8 pyfimidinyl.

0C, ‘and nost preferably and conveni ently at

g ggient erature about 20C
ltIYF‘émPH\i% %’Hlaﬁtli&lcﬁicé’g‘éﬂﬂé’&m&ci%%ﬁlﬁ% FoPm-
odﬂ&l&)f%ﬁﬂﬂﬁq if h@mmﬁbﬁ%ﬂﬁiﬁﬁh&mm@tag dcbpraioeeiefs

set forth in the exanples n the follow ng schenes

e de d. sone of th 0ssi bl e sy eti.c
Angl SR oF B rin e lan e sl e oy Pe N ot Ry com-
prisiieadradistelng ot effelive difourof a Bompadt &kmmo a subject in
above. unl ot her.wi se

efine SS .S
neegéieegm SAPsFeBETPY %@@ésﬁﬁgs% sgghe m@ﬂsenéitﬁniﬂh%i ofjreating a
INIZMédidtéd ﬁsé%@zééle%ﬁdsﬂ'cﬁﬁ tiz?e @b@gc&tsmﬁﬁ g \of thehiatdid GriRéitiRand
0 R7 OR7 YcLiii)cl: Step

er\jnﬁdéi?aﬁ R/ HNRS Z OR7 (rr)y R/Z 1 (I11) 3RO00
Another aspect of the invention is a method for inhibiting the activity of JNK, comprising

contacting said JNK with an effective amount of a compound of Formula I.

The starting materials and the intermediates of the synthetic reaction schemes can be iso-
lated and purified if desired using conventional techniques, inciuding but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can
be characterized using conventional means, including physical constants and spectral

data.

Unless specified to the contrary, the reaction described herein preferably are conducted
under inert atmosphere, at atmospheric pressure, at a reaction temperature range of from
about -78°C 1o about 180°C, and most preferably and conveniently at room {or ambient)

temperature, e.g., about 20°C.

Compounds of the invention are prepared according to the schemes shown below, and by
using the procedures set forth in the examples. In the following schemes are depicted
some of the possible synthetic routes leading to the compounds object of the invention.

The radicals R}, R R®, R®, R®, and R’ are as defined above unless specified otherwise.



/ \N\ COOR \ R~ N\ ~\ StepER\ plI\ /| ORL
RRR5 RR7 R6 (IV) R6 In Step A a substituted

wo 20eemwerdehyde under goes an al dol condensat i GFCEEPIVOK055807
substituted 2-nitroacetophegone in the presence of
an inorgani c base, such as , in a polar pro- 5

Scékél ol vent such as a nethanol /water mxture, to give
rrespondi ng a, (3-unsaturated ketone of fornula
(1). This product can then be reduced to the
RForr_espond!ng sgjurated panilineg (11) by N
weir dgenati on I A & P 2-CH aly§¥ '

ReNOlcHer 1 ety ] € S
as described inliStep;,B. The aniline (11) ckn bes 0
coupled with i oddbenzene by heating at 16Q0% i

10 presence of copper(0), potassiun1iodid3

pot assi um carbonate Ln a polar sg ¢ : ty
s dEBbrp ot 7 Stes C @ | Iine%_mp_?..
)

of be acyl at ge. by A8 ux
F 2(S S pf ag acyl chRorifle, suchMas neth
oxal yl  chl del;in an apol ar soR¥ent suygh_as )

tol uene. Theanmi@e () can cyclize by H
reflux in a polar.protic solvent, such a

an i nor gapi cbasecddrsuch as
as descr in { 0 afﬁprd
g1, 4-di - hydrequmrpo TSN

In Step A, a substituted benzaldehyde undergoes an aldol condensation with a substituted
2-nitroacetophenonc in the presence of an inorganic base, such as NaOH, in a polar pro-
5 tic solvent such as a methanol/water mixture, to give the corresponding o,3-unsaturated

ketone of formula (T). This product can then be reduced to the corresponding saturated
aniline (IT) by hydrogenation in the presence of a catalyst such as platinum(IV) oxide in a
polar solvent such as methanol or tetrahydrofuran or a mixture of the above as described
in Step B. The aniline (I) can be coupled with iodobenzene by heating at 160°C in the

10 presence of copper(0), potassium iodide and potassium carbonate in a polar solvent such
-as butyl ether as described in Step C. In Step D, the aniline of formula (IV) can be
acylated by heating at reflux in the presence of an acyl chloride, such as methyl oxalyl
chloride, in an apolar solvent such as toluene. The amide (IV) can cyclize by heating at
reflux in a polar protic sotvent, such as methanol, in the presence of an inorganic base

15 such as potassium carbonate as described in Step E to afford the corresponding 1,4-di-

hydroquinoline.



CH3 R/ I V1 \ Step B Step ARXNH+2\ 1 --~RX
NHR R4 (V) RCHOR4 (M) RT ORT O6z R\ \ R R

wo 2008808 R X N11'COOR3 R R X NH R 4 O R4 pdfi/Ep2008/055807
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(VMII1) R7T OStep DR6 | \ | \ Rz R XN COORS Rq In
Step A, a substituted benzal dehyde is condensed with

,SC%F tituted acet ophenone or 1-

n-3-yl -ethanone (V), in the presence of an
i norgani ¢ base such as NaOH, in a polar 5 protic
sol ven such as MeQH, to give the gorresponding
.a, Binsa urat ed ketone of formyla|(VI] Thls produgt
) b re . eR'cor r esporfo 2t
by Tihydf ogd ati b pr eserioed of |p

X XT UIf orvENTgonRER
and Was descrl bed, %n (@tep B.

such As e'{ haﬁol
Wien RL df R2 are chloro, this noi etyRc Brep E
si mul t aneously be reduced using pal |l adi um on carbon
as @& catalyst in 10 stead of platlnmi’n(lcv) oxide. In
Rst p C| the aniline (VIl) can bg acyl atjgd by heating

, cHX | RY he~presence of any: 1CNstep B
b ngthyl oxalyl rldeét Aan apol ch—
R ne. +The./agi 2 af1 noR'’
at ref Ilgxm n & polar Wﬁl c sol- vent, P%e‘ucHVlas

nmet hanol , in the presence of an igrorgani ¢ base, such
as potagsium carb- onate, as descyibgfl in Step D tzo
he correspopding 1,4-T i

s~ CarboxaAd 1 ¢ ig noi g
bSt er

RECHZCam be f OTNFEC RY hydrol yS|s theI%d can then be
coupl edi,,yvlth am ami ne  NHROR10 in the’ presepqie of
coupl i ng agents such as EDCI and BOP and an organic
base WO 2008/ 138920 PCT/ EP2008/ 055807 - 15 such as
dii sopr opy| ethylamine in a poI ar solvent such as

In Step A, a substituted benzaldehyde is condensed with a substituted acetophenone or 1-

pyridin-3-yl-ethanone (V), in the presence of an inorganic base such as NaOI, in a polar

protic solvent such as MeOH, to give the corresponding «,B-unsaturated ketone of
formula (VI). This product can be reduced to the corresponding saturated ketone by
hydrogenation in presence of a catalyst, such as platinum(IV) oxide, in a mixture of polar
solvents, such as ethanol and EtOAc, as described in Step B. When R' or R are chloro,
this moiety can simultaneously be reduced using palladium on carbon as a catalyst in-
stead of platinum(IV) oxide. In step C, the aniline {VII) can be acylated by heating at re-
flux in the presence of an acyl chloride such as methyl oxalyl chloride in an apolar solvent
stich as toluene. The amide (VIII) can cyclize by heating at reflux in a polar protic sol-
vent, such as methanol, in the presence of an inorganic base, such as potassium carb-
onate, as described in JStep D to afford the corresponding 1,4-dihydroquinoline. When R
is a carboxylic ester moiety in the coupling Step A, both the ester and corresponding
carboxylic acid can be formed by hydrolysis; the acid can then be coupled with an amine

NHR’R'? in the presence of coupling agents such as EDCI and BOP and an organic base
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generic formula (1 X) can undergo the sanme Steps
descri bed above fromB to Dto give the

wo 2008m38espondi ng 1, 4- di hydroqui nol i ne. SCHEVE PCT/EPRRUS/AB5807
R6\ RZ Ri COOR3 so (ZR _S[%pCWOI R7 O6 RRz
6zR \ (\ Step\ I I\ 3 i COORRRI

COOR3
. R4 RA4.(X) 7:1St ! R :
sucB oS btisedhppblar SRR sph Rt eHronl rHSplide o
gentHefakmidd{Iiy daroqudergd thrsamt Sgpr descabédatmyk &rof® t Brio give the
be h d(;fly ed to t hfa correspondi ng carboxylic acid
corpegpgnding Ligliydreawinglisg "o i norganic  base, such as
['ithium hydroxide, in a polar protic solvent, such as
SCHEMEaiDl , as described in Step A The carboxylic
acid 7(XI) can be coupled wth an am ne NHROR10 in the
pre RO snce of a coupling agent, such as BOP, and an
[ sdii sopropylethyl- amine, in a
as tetrahydrofuran, to give the
as described in Step B. Wen R1
P rerRapT abik Disets?, the 1, 4-di hydroqui nol i ne
of formhija (1X) can be oxidized to the corresponding
sul f one ﬁsigg as oxidizer OXONETm in a mixture of
t

pol ar sol ventsestich as tetrahydrof uran, nethanol and
V\@tre7r as dedcribed 15 in Step  The followi ng Table

(X)

E
R*  (Xm

When R’ is an ester moiety, the 1,4-dihydroquinoline of generic formula (X) can be
hydrolyzed to the corresponding carboxylic acid (XI) in the presence of an inorganic
base, such as lithium hydroxide, in a polar protic solvent, such as methanol, as described
in Step A. The carboxylic acid (X1) can be coupled with an amine NHR’R' in the pre-
sence of a coupling agent, such as BOP, and an organic base, such as diisopropylethyl-
amine, in a polar solvent, such as tetrahydrofuran, to give the corresponding amide as
described in Step B. When R' is a mercaptoalkyl moiety, the 1,4-dihydroquinoline of
formula (IX) can be oxidized to the corresponding sulfone using as oxidizer OXONE™

in a mixture of polar solvents such as tetrahydrofuran, methanol and water as described

i Step C.

_The following Table lists representative compounds of the invention:
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140 C N1 220.0C Z-16 O ci NO M = 279.3- 141 N

282.3C NI NHZ O142 Irv No MftH =349 b O:l The
wo 2008mgsernds of this invention are JNK nodul atRCEERMEB/GS807

such are expected to be effgctive in the treatnent

of a wide range of JNK nediat'ed di sorders. Exenplary

HNK—rediat-ed—di-serders—+netude—but—are—not—tHmted

to, autoi mmipe dis ers, inflammatory 5 disarders,

met abol 4 _Ameurological di sease, and

cangcér . ' , com pounds of the invention can
127bel u one or nore of such disorder|M+Hy— 443

some F enbodLiE compounds of the invention can be
used to tr a JNK nedi ated di sorder such as

r heumat oi dhri tis, asthma, type Il diabetes,

Alizheiner's dlsease Parki nson's di sease_or |stroke

- udes pharnaceuti cal conpositions
pne conpound of the preseent
di vi dual isomer, racemc qr
X %ﬁﬁ of isonmers or a pharmceuiicalhys
or solvate thereof, together wth at
2908/ 138920 PCTI EP2008/ 055807  -|40
gl |y acceptable carrier, and optijonal ly
her therapeutic and/ or prophylactic ingredients.

In—generat, g he conpounds—of the Tnvention Wit be
adm ni steredl{in _a yheéfapeutically effective anmount
by any pf=the>dcce nodes of admi nistration for

veeb simlar utilities. SU|tabHﬁﬁ}I:443
A 0® ng daily, and nost preferably 1-30
»ep¢nd|ng upon nunerous factors such as the
e disease to be treated, the age and

rel ative health-of the C||h| ect t+ ho .nat-oaneyv ~f

out e and form of adm ni stirati on,
AS Mp = 168.0-

I : 169.0°C
\/l: © o M-+H =432

A2 ] LII\, H Lbll\;y \wa) the
conpound uged,

N N"'g—
I NIVAR Mp = 205.0-
131 | e N O 207.0°C
[ij O M+H = 474

/N0
/Ejj\? N 2% Mp = 119.0-
132 | F N RN 120.0°C
@ © M+H = 445




whi-ch the admnistration is directed, and the
pref erences and experience of the nedical 10

wo 2006@sdobd 1 oner invol ved. One of ordinary skilpctmpiobgoesssor

be abl e,
el iance upon pe

art of treating such diseases wil |
undue experimentation and in%

W t hout
r sonal

about one (1) ng of active ingred

know edge and .the disclosure of this Application to

ascertain § therz:fgiggélly ef fecti ve anmount |of the

com peynd Me ent invention for a gi 14 (.

di seaj Conpoun f the invention may be P = 136.0
133adng erpd armageutical fornmulations in3718C -

cluding those suitable for oral (including buccal_ and

sub-1ing aT| rectal, nasal, topical, pul nonafjfH=467

vagi nal , ‘g parenteral (including intramusculijar,

intraarterial, intrathecal, subcutaneous and ,

I nt ravenous) adninisNLQtion or in a formsuit|able for

admi ni strafi on by—ﬁhm | ation or insufflation. The

pr ef epragd mapaerN of fadm niFstration i s gener allMpor 8#7.0-

usii ng ni erHaiFr dosage regi nen which can be
1349 psted agcongithy to the degree of 20 afflilckiPhC A

conpound ol cgpounds of the invention, togethgrnth

one or ng onventional adjuvants, carriers, or

di |l uent s,.x 0@y be placed into the form of

.phiar maceut i cal conposi- tions and unit dosages. The

phar maceut ocal co sit}oRs and unit dosage florns nay

be i H N conyefiti opal ingredients in |

conve : i ons—Wi th or without 25 | Mp=16L.0-
135)ad_d' N2 conmpounds or principles, andy%npc

uni i ms may contain any suitable efféective

anbunt ofthe %Active ingredi ent conmensurate VMt £H80

i Nt ended @ y dosage range to be enpl oyed. (The

phiar maceut¥tal conpositions may be enpl oyed as
~sords—sugh—astablets—or fitted ctapsutes,

sem sol i ds rs,\ sustai ned rel ease fornulja-

tijns sych as sol utions, suspensi|oMp,= 159.0-

enul , or filled capsules for 30 oral
136ys 3 form of suppositories for rectlal®dfC

Vv nigtration; or in the -form of: steylle- 420

bl utions for parenteral use. Fornulations

ent or,

bout one hundre

éordingly sui table

d (100)
\S B W= A=A~ |

ny,
represent afji ve 4" dosage forns. WO 2008/ 138920
PCT/ EPZ8C | : 41 The conpounds of the invention
ybe nullated, in a w de variety of oral _
137ggnifnl ran”thpn dosage forns. The pharmaceuticglf1 459
conposi ti ghs and dosage forns may conprise a
compound @ onpounds of the present invention or
phar maceukical | y acceptable salts thereof as|the
active conponent. The pharmaceutically acceptiable
carriers may be eitRegr”5 solid or liquid. Soljd form
priepar ati ofs i ncl 5?sgv\/ders, tablets, pills,
capsul ,
138 O M-+H = 45%
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suppositories, and dispersible granules. A solid
carrier maybe one or nore substances which may al so

wo 208€Mh389% di l uents, flavoring agents, sol ubil iBEI/EP2008/055807

| ubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an

encapsulating material — Jn powders—the-carrier
generallysafi y%livided solid which is ja

m Xt u TR € ey 10 divi ded active conponent.

I n s, It he actived conponent general |y i s MPxet8.0-

13%i t h e~ havi ng the necessary bindin 0
. : . 69.0°C
calpam ty in sy table proportions and conpactgd Th
t he shape ag size desired. The powders and tlabl ets
prief erably ntain fromabout one (1) to abdut

seventy (76 percent—of —the—active conpound. [Suitabte
[ [ are not limted to magnesi um

rbo stearate, talc, sugar, ljactose,
pect i g1, starch, gelatin, tragacantMp=219.0-
140net 6571 cET | U osey di um car boxynet hyl cel | ul osle o
| ow el ting ocoa butter, and the |ike. ﬁ%g%fgrm

" preparati is intended to in- clude the
fo the active conpound with encapsul ati ng
material as carrier, pro- viding a capsule in which

the active % vvith or without carrier|s, is
' a

surrou er, which is in association
with i , chets and | ozenges are _

141i nc#ﬁl ¢ ibiet s, powders, capsules, pill SMP"279'3'
cac | oy

epyes may be as solid forms swdrable
rstration. Qther forns suitablje for

~oral admi g stlfation include Iiquid form prepafrations
i ncl udi ng Nd,ons, syrups, elixirs, aqueous
sol utions, aqueous suspensions, or saolid. form

for oral

prepara- tyons which are intended to be converted
short Lyx{ to liquid form preparations. 25
Enul s} on repared in solutions, e.g., in
142aqu e~glycol solutions or nay conMaith= 349
emul sifying agents, e.g., such as lecithin, sprbitan
nonool eat por acaci a. Aqueous sol utions can| be
prepar ed |y ~di ssol ving the active conponent ipn water
and adding suitable colorants, flavors, stabjlizers,

and thickening agents. Agueous suspen- sions can be
prepared by dispersing the finely divided active

f Ln.wat . W th ' { i al
m QTRRG o B AR AR 5k e
cffestichi inthe aedimeaxyiewityirertd of | N¥enedined d_isbe‘lrerszv_ébderd{ﬂmme K
AR 5 SRR SRLM L SPOIH0 g Wmmtr
dis@xdsitsainatabblic diststidedspmediroloplrel distabey end cowponexbrdingly, com-
t.s, flavor tabilizers, huffer

vl 3 R Riamtafiat B a8 il Ficorble Folcn Bidighi1home

emb&litiehtsi inghvade bf the ianshtioheah bk @sedW® t2B08]NB 892ated disorder

S OB e ol R ORI e

disdye bnjteskei on, e.g. bolus injection or continuous
i nfusion) and may be presented in unit

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




dose formin anmpoul es, pre-filled syringes, snall
vol unme infusion or in nulti-dose con- tainers with an
woO 2006/86hopr eservati ve. The conpositions may t aker/sexohs/0s55807
forms as suspen 5 sions, solutlons or enmulsions in
0|Iy or aqueous vehlcles - solutions in aqueous
yl ene gl ycal of oily or _.nonaqueou

pheFeAteuir 'I?faamp @rr1§oPR%ﬂPn€°r@ﬁY GUIT tekapeufin,ang e prophytactic
ingfedRAK! ene glycol, polyethylene glycol, vegetable oils

(e g , olive 0|I) and injectable organic esters

et hyl ol ea and nma fo t or
In g&@%fﬁ‘t %&WO&&%&)@@ RO Yk D% FHBISESTER 8 @ﬁ W@J%B?CHHY
effeSthER@RADN Yy asf 80k badepttdansd R of thﬁﬂ@d’t&luﬁﬁ f@%@hﬁ that serve

Al ternatiyvel e 10 active ent
simpRlaes- Bﬁ’qﬂaﬁ%ﬁoa@%?éan%ﬁ a:&’\s/‘é’B‘JF g g id3i- é’r’fefgltﬂgbﬁ 400 mg
dail$ OeldGnédt préfrably QR0 Mz zally, Qﬁﬁéﬂdﬂi‘g ﬁmmﬁm&oﬁl@ Factors such as the

cons |tu i on b fore uita hi c
sevegity of of the i‘ﬁelt% c s ééﬁe ﬁ%@e@él%s@eve hﬁﬁ#ﬁ X&fﬁ&%ﬁ&% thggpotency

of tﬁ@&)mﬁwﬁﬂtds@@ tHEydRe AR HedrRdnfifktripi, 8 indication towards
eHnsa50|tnmus r.eans

adm nistration tq. the._  epi
whigh thegdimjpigtratinm iy dirgcted, es RECTpaReE Ad EPRD RS hfgedical
praétﬁlo%eﬁmv@y@n@ogerd fian wﬂ@ta@sﬂomefaﬁn gucaqﬁ@@sé@qube
ily base with the addl@gf sui tabl e %Qlcke
bl ihet wsueieperipEHaton Ry IngRianss\1PBB PeisPRRikap I i the
disc A uROMIRY A pBlicAohny to £286€xiR R dhdhpdutitAllydRanalan® iR of the com-
contai ning one or, nore emul si fyi ng agents,
pousdapf the Progent IRYEHEE forg geR dissife-agent s, suspendi ng
agents, thickening agents, or coloring agents. For-
Cotipbdlds Of theSHbdridhendyoe 5&%%re@§d@ﬁ&kr&ﬁ&e@t1tﬁ HoirAulhtiéhs in-

nout h i nclude | ozenges  conpri 0,. Ive agen
cludipg thops %@b@é%%@gpmeel@ﬁ%n@ W §§J ai% ;h topical,
pulltnbﬁ%(:@a@ﬂ%l 0P patehldr 8 ik PinP S Bchibg u&ﬁiah\éﬁal intrathecal,
|ngre iént in an ipert_ base such as ge

SUbGHHGRIOU ADG ISR & LIS HLIQR; oF in a.ﬁﬂﬂhﬁu@h{%ﬁgh@@nmmmn

by RRARASSNE st R AEL T reRS GhfiMer bfhdnifildtrhAbY 8 glehé?i‘Hllydoral
carrier. The conpounds of _the |nve§$6on may  al so

usinigy qaavERer BROY dasr FRESTFRIIER B D6 AdiYBEH ACTaBing o ﬁs& degree of
affiic@yw. el ting wax, such as a mxture of fatty acid
gl ycerides or cocoa butter is 25 first nelted and the
active, conponen di,spersed ho eously, e.g
A cappeyndgy. ComRSdbPE b6 iR\sRgEreBEC Y kL BT ‘goggigrentional
adj Mﬂfse&m&% Q)rQi‘ilmﬁ@t@' BR b§p1€€&|i R G fordh bppmnﬁ@eutmc&omposz-

and to solid ,¥ The conpounds of the venti o E?
ongand gpirdpaeey f&rphﬁé@@?ﬁ'&]ﬂc ogiftipgs fRghunit %é%ag%\ T may be

contRIIRPBSoonS &R m%%d%nt@&%o%%entfd?@l‘ﬁm@ﬁrtﬁﬂ% a¥ith or without
contalnlng in addition to the 30 active |ngred|ent_

addifipanl achre FEPRORIs O PTIRAHG 31l thy gng desags fejgns may contain any
suitfRPERREV AL Boud it tBURIRE inGOMBAUMISHERYrRE Wi (AR daily

for nasal adm nistration. The sol utions or
dosagegpegrsP bA STRIYedp Fhr ehaanacsutiqal carapesitions aaay begammlpyed as

solilly sGRNY %ﬂ:ﬁétﬁ 8?‘5]15!@(%?%1659 s@misoMtst ﬁb@der@ ORRBRE rddBeidrBula-
or spra formul ati ons. may prOV|d ed

tions; qrdiquidssuchups sobBioas, FsPeRsIons, qnﬁémp%c{, ]@ﬂrsc%@l%fcaasules for

oraldfs@RREH tl%r foﬂh B?Eﬁ oshtOiS BRYechE oft e stFdMBn; or in the
patient ad /138920 PCT/ EP20 8/055807
form of sterile m}ectable solutlons for parenteral use.

Formulations containing about one (1) mg of active ingredient or, more broadly, about
0.01 to about one hundred (100) mg, per tablet, are accordingly suitable representative

unit dosage forms.
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- Thg gogapoupdg of heiuyermign mﬂYrbsrfagaPlaﬁ

- -43 mnistering an appropriate, predeternned volume
of the solution or suspension. In the case of a

wo 2009z this may be achieved e.g. by means obcBEP2008055807

net ering atom zi ng. spray punf The conpounds of the
i nvention may be formul ated 4lr aerosol

admini stration, particu- larly gﬁlitlgs% es\%%egy?f@t oﬁﬁédmmmtra-

nor?@&gagéjﬁgm‘é\" The Ehzgﬁﬁl%&ﬁ chb’cdﬁ?&ltﬁ)ﬁ BRd Hodadé torfs enaS céﬁlpnse a
of the order_ of five

m crons or I es Suc
cowundtqr@p@p@pa@ ofete B@S%ﬂ%‘mﬁ@an@yphm W@rﬁha@ﬁp@% salts

thefof as ﬁe gcu\@éo LR 7k 'pﬁﬁnm-lr&ﬁn z'a&'&ptab[&g:ﬁ?r@rﬁﬂltay b8 either
provi d ressurized pack a suitab

sohéroes bamda Solid (rutn pEsparatippOPEUAE PQ‘Ufi@fé dpbles Riliscypsules, cachets,
sup?ogtor 9'35? cﬁl@@%iﬂléz HOLORE! RAQR carrier may be one or more substances

rich oro ronet hane, or di chl or o-
which ppayfalsocbustdiagets, favotiag peamts seRbliecrslubiqaats, suspending

ageSH iRBLS 8 rvalils, ?a%[e@ﬁ%knt@@%(n&g) AR &M shcdRuBi$ material.

contal n surfactant such hin. The dose o

In pivvislgr &qﬁ;ﬂb@rr@mgﬁn@w}é@ apiipely dlﬁéf:‘ie?cé@ whiflyis a mixture with the finely
divided G ]p}ﬂeﬁth?n %ﬂé@éﬂ&@%ﬁg&&ﬂgyﬂmﬁ ﬁl\{kéaamh the

In a orm er mx of
carggripyingdh¢ necassani hla@ltné CRRARERE IN Ba@blesm@wréwn# ek Qs%@acted in

the %ﬁ%{ Gld sBb ﬂE%ill?:dd ‘ﬁl]'e \é%idf!x%%nﬁ lﬂﬂﬂet@ﬁreferably contain from about one

oXypr opy ul ose and
(1) p@ﬂmt ﬁwepgyr(ﬁ'@) mem of fire\wplive epPtd Sritelle e4raersipgipde but
e By, O E M o R s s, e
dextring staireh, gdp@mlt%awt}gammylgg@m@f sodiwgn cargexangthylegliulose, a

o e
low e bex PAC L AR L P PRAPDr R i otcgded to i
cludeothrtierailaim ofa;he basivprcepwosdd wiithrenesnselariog owagriah gscarrier, pro-
wdiﬁg %Qgﬁs%tlg Prwhid? {l% atrclﬁ € co &%%E r\/\mﬂ rt}?d §1§1ers, is surrounded
mnistration o eac velngrele ore
by ¢ ferienmhighdsimdssasfationevigr Bs Shnilarly exhetoand mems are included.
d d t

Tabgﬁq gv;ﬁ;e}%ace n%ﬁe:% ﬁ%h&gga%'eaﬁd&g%?g%y@%’g%s% g&f&lﬂ)rgxg suitable for
orabet&rmntsagaoms when sustai ned rel ease of the conpound

IS necessary and when patient conpliance with a

Lf | e
Outef ERRhaE R it L incl LR FAAMNGD pikrapation, ingluding
emylgionsn sgivipp-eligine siveo us solutidns agpenus sustesicrmpoitid form prepara-

‘[10r{n %h%heg‘rle u‘ft@ﬂdeadl 1%%&%{1_%859% dgﬂgy })é\ﬁzetgg})e/: ?ﬁ@ﬁﬁy@%@ﬁﬁ%@ ations.

Emﬂssina maerdbe rpeﬂ:ea@blnciselutmes,;ﬁ s)yistagneoug Prefrienicrlispk sofiitions or
ma;yo%g Hﬁﬁé" on{ge Qf %9?4 {m!nt La¥en mn HEGEIof ohcia.

1 Nj ec S encapsu ate
Aqlmonpmlmnbnsrcaa bb |pp¢gar¢skibyubb®hrmgrblean‘eve @ngaonesﬁ injvexerend

ubbe :rﬂ?.lﬁ cololylan% G aSQﬁqulZeer\‘p hy Ekenﬁ'lgga entQ oA%i s&spen

addméo’is armaceutica ara i ons
smnsn:ani b pmjaasea]g:af disprensing e fhmbtdlﬁldnmcmh eomppeqm ruawatm with

viscgBs RURTAY 08 P Gral Bl drn R B SNLARC G ARRLARL | BlfEm carb-

€ ac conpon
Xyﬂ'@ﬁmﬂﬁbﬁmand nt}bae vell kaokagespepdeygaagents.ofolid floem preparations

econtalnlngd R [t - of. . :
B KPS ro Pethinatd SEhERs Wlihal %8 n ghdiion g e active
nnmxﬁm; soliorants/ ﬂa#&smtatnlmqam.l beffers Alrgfcialtand nanirel sskesiagers,
dlspersan S5 %mk%ger%, s%?lﬁ)sl'lu ing agte% sl, §ha nkdghet. or lozenge
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itself, or it can be the appropriate nunber of any of
these in packaged form WD 20081138920

wo 20881482008/ 055807 -44 O her suitabl e phar neCEEPI00H55807

carriers and their fornulations are described in
Rem ng- ton: The Science and™Practice of Pharmacy

1995, edit by Martin, ck Pubpl,i.shi ng .Co an .
Thagimpeutis pEhe HubBioh misdieyroaRn o teer TR R~ ation (c..
by ﬁﬁﬂ,t‘e%lbbl@laEnjé@fdmﬂr&bhﬁmgousdﬁ)ﬂmtiahhhjﬁrgnﬁy bopmeemet ®f unit

the present .i nventiaon are descri bed bel ow. 5. .
dosg e TroABPO e Bt Elebagrsaaal voLige HUuSeh phispiisdose con-
taidely With BY @Adddqiteddtaivi eCion@napatoes mayttakd snoks éorsigiak bdpen-

. in the art upan. exam.pati on of tﬁe followﬂn exangles i

sioRsh IBEPNS: GIHFTRASAPS M oL P EHEIGNIESS 15e8- PRH{T g ad0cots poly-

eth&GMN B ExdheplEodfl dilion ﬁoﬁﬁcfij@aﬁ:aidrﬁél‘s, dndnexabrheoratigicles
ven tp enable tho skilled in the.a

. gi t to. 10 nore.
incllylg grory ek aeal B BHRANG %‘Yﬁﬁa‘@g’r’t&@ef’ﬂ%{e&’éﬁ‘é’ﬁf’%’ and thjectable
orgh#i¥ @tkis Q8 ., JiGoisdion hed ARy chRasosmdREEd agditd dudh bl p@serving,

the scqpe.of the invention,. but rely as beingﬂ .
wetlipg, R AR IAPeTONS, SRR RO oF HEPESRE AR omatively, the
actig@ gig'r%‘dléi(% gl_ﬁiiyhlﬁ' ihliiBB?]vder fﬁ_rm, obtiined b _aseptiﬁ islfl)la‘ltion oasgerﬂe solid or

, 2" = bl s(di phenyl phgsphi ng)-1, 1' - bi nap 4 .

by Ixaphilization;tepp soljutigp g%f@flﬁ&%ﬁ%é?fﬁm U %ﬂ%@@ﬁ&ﬁ%‘ﬁa €8
smﬁﬁpﬁﬁ$#ﬁqg§h@§ghate; Bu20: Dibutyl 15 ether; DCM

Di chl or omet hane/ Met hyl ene chl ori de; DI PEA:

Di i sopr opyl.et hyl ami ne; - N, N-di.net hyl f or mam de;
Thesgampounds ot ety m%%rfswvlﬂegf@t el aTR fpahe
epiﬂéétﬁﬁ@&wiﬁétﬁﬂh@@é, clﬁhﬁr@olr Rtﬁin@dr_a@bhﬁhédeﬁﬁl@'ﬁatch. ‘Ointments and
creqT it 2B R AT E: S\ BRHO U HHT W 4 addmon of suitabl
mi&bﬁﬁ? Qhd/oMeélive ﬁ%&rts:. VIRYi88s miBe formulated with an aqueous or oily

1- Met hyl - 2-pyrr.olidi none; RT: Roon1tF erature; ...
bas L ingsRrrahaleh COMIBRSINGR SF &0T¢ AL ARG Sipiging
agehBFdisJ@ih @ a0 uspanding héents] tHifkendyioe 1) HBBIRmg agents. For-

%éaphy_P eparathgpgéﬁ_ nLheslgﬁpf ) _ ..
mulasieps gHfRlS-Tar RE BRSO h HifdRRUHHRC U HiORgp s coppprising
actibe (n@ThRGtAollasORARMY ki crethHAREINBS AL R @Hles com-

.according to the  process sho i n_Sche 1 hel ow.
prispenhe agfivedpiyedicnt ingganngTt bpse sarkps gelat IfsenOps¢srose and
acabHiRar@ m&UiPwdshes comprising the active ingredient in a suitable liquid carrier.

The compounds of the invention may also be formulated for administration as supposi-
tories. 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, e.g., by stirring. The
molten homogeneous mixture is then poured into convenient sized molds, allowed to

cool, and to solidify.

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

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

The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, e.g., 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 ad-
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SCHEME1L Step A Synthesis of
1-(4-chloro-2-nitro-phenyl)-ethanone: To a sol ution

WO 2008/13892h| or 0- 2- nitrobenzoic acid (30.0 g, OPUBERRE§/055807

in THF (400 nm.) was added oxgl yl chloride (26 ni, WO
2008/ 138920 PCT/ EP2008/ 055807 -45 0.3 nol) at 0C,
Oified FlERE of He bR R sush8ndddl In th
i S o i AR LB oF M Spluian Rl In the
casqpfia Yray, eismiag e achieed eaf brisnefies of 3 cterfpgalpBRUNG $pygy pump.
m xture was then cool ed and evaporated under reduced

m&é&ﬁ&dg s ﬁﬁ?é%%ﬁoﬂ nha rHé‘fGﬂnﬁQ{eH Q4R aefés@)?iﬂrﬁ‘ﬁ%tﬂaﬁ@i@ 8frticu-

mal onat e
larly 1c5mewtsparam tragh a@ildhl}@\ﬂdlﬂé n(t@@%"sé @é@@n@tr%wnr Fhgicpmpapnd will

gen\%‘aﬁslg hivela 591'1 a}ﬁdgeﬁ% % thd&RIAGHRA (8 mFond @ik OBach a par-

~ W sé over eriod m nutes. The ice bath was
tcle Hemmhooldined by mines eowhbaas, o eurBigratisation; dhe active

mgﬁegfe?&g%%ﬁggda% de%rean g%a ﬂa‘?.k ﬂﬁf&{ﬁﬁ@ Hrébe@la%&ﬁ Qi\Schloro-

e resu Xt ure was
fludrectrber HEFGet gy xhornbno@ﬂnommethmen larefbeprgmetipne, or dichloro-

tetrgﬂl?(;rgétg%e o}-pﬁbog %%D{%Aocﬁ' étsH{tQDly\?a% ﬁglgtéi%ﬂo\%\(gg?% conveniently

Wat er e or gan ar a
alsol @ntainl aandadtig sadu @dgcsﬂmayféhe dess o druganelr opiole

met%l‘%ve-r%e %f%lg %gev%glggﬂ# Rt A B pUES gﬁam ofadry

d&ed
r i e SOdI m sul
powdelrt ceg- @ pomvalelr mvapﬁuhatcempowmrﬂera suetdble pdwderlese ste:h aplactose,

sta@és&ﬁ l?d&livat%kré’!;céug% aﬁﬁ@@?‘ \Aégﬂgo gﬁ?pceﬁ eofsérjéﬂscf A ag}grohdme

(P e The powtiemgrmenwill ferma gelhie dreamhsatcarityt | e powider @mposition

h I r rni T o) . .
maﬁ,lﬁg P%Peqltecfigi 1@(9 OI%? gggﬁ%igéugé;toi gagglgdcﬁreg gff%\.g.&}ila(tglqgr blister
pacan ffotrhenchngs: mdeaUtasrdbeadeMHsredmyhn@m@Aﬁan ipheler.

conmbi ned organic extracts were washed with brine,

Whg{l 'd@QreEiVi%%mg&%}SQE Qéif‘b dﬁgfé%@l Wit Rleic cﬁF ﬂlﬁg@raggp’c@@ fbr sustained

va- pora ressure.
or mmeticrbramse qmnn‘rﬁstletiot)yrf theaishva:lhgmd@nb gfcapshgmple, the com-

pou.](nlt:i% M fb?%(s%ﬂ'g&vé i 48 bE-f {ﬁrd n trans mal or subcutan?f:?us drug

I*oro- ro-pneny anone. reparatlon
deliSymytdaeisess Tdfese delivery systems are advantageous when sustained release of the

cor%(glﬁldq?{i%&sag) :ﬂ)?ir v@ﬁéﬂfaﬂen?&grﬁﬁ%ké wRFAZALIRDY ‘ijgrrn%gn is crucial.
Compéﬁnctmn tupisdeirmel ddivey-systemb arprfydgnentbntakishipde swasadhesive

L Y o SRR L BLRGRRI AB BT

hariter, a.gs ekond drdedeciataoyaiytidpemz 2oesl | fusryiedableaciddivery systems
are gr}ségegguﬂcﬂtaggol\{lls{yl&tome s‘ﬁ@&erﬁ%ﬁger by surgery or injection. The sub-

dermal implémts encapsulate the compound in a lipid soluble membrane, e.g., silicone

rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package contain-
ing 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.
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25 NaHCO3 (sat'd aq, 10 nL) foll owed by
1- met hyl - pi perazine (0.6 nL). The reaction mx ture

WO 200883892000rously stirred for 1 h, the organi PUEERA0S/055807

separated, and the aqueous |gyer ex- tracted with DCM
(2x 20 nL). The conbi ned organic extracts were washed

Wi th I ne dri.ed over a dr | r .
o il el o P AR O PR [ Rre A SH eming
ton{ BherB2ichye andiFpatiazafiPhatmaa 1095 etitedleniiak tite Mkl Rubligtigng Com-

). thout further rif.ication, 2 1 :
ol R385, EREn B 4 PR B, SRR AR i
congdiping Arcotpeund af thicpyesent iavéraion, art Hescfibdd lmdwng

conpounds were prepared: N (2,2-dinmethyl- [ 1, 3]

[.oxgl an-4-yl net hyl ) -A-fo | - henze : ide;
Aadgipf it HhTReeh il O RSk GN R Bifome apparent
to thedeakiliydl iltheatihyonkennantgsnlof drednilaeing examples thereof, which are
, J\I—.gLiHnet hyl benzenesul f onami de;

4- For,nyl - N
nmﬂ%ﬂ@%ﬁo-%h@‘- §dr oxy- et hyl ) - N- met hyl - benzenesul f onam
ide; and N
EXARERIESNt - But yl - di et hyl - si | anyl oxy) - et hyl ]
-4-fornyl - benzenesul fonam de (for the amne
Th%%p&%%%ﬁ@?%ﬁs Qa,gu?] gXafg‘pl'c\:ébagre glgég 7 ex(a%?e%l)se skilled in the art to
mo#- léarFramdytstand nnd ne pulcfiontpl proepianeaition- [Thenshyakd hoide

id tert-butyl t -P ' : i
cond ko B s VBB e AR el and
repgaithewi theredf. _
1- (4-chl or o- 2- phenyl am no- phenyl ) - et hanone was

od out 4 "
AcG BEGR oP pREEE S (R P RS, § LR B Benro-
trianolxt-ylogytoi( dimé Byhmino}phogioonop hexafluprenthespione BuiOgBibutyl
etndfl DEATRERISERS B iy chicklagi %ﬁ%@%ﬂﬂéﬁ%ﬁ@f@ﬁé
DMEaN, Nhdiateddlfatma6RIE EOCL: 1bét-Pinethpemineprepyiddesthylgirbodi-
. .1 | .
mipsh BB PRS Ehs b FRboTh s b slegheb Hioac: i
acetaga C10m 1A vdronybe R trige] dh d8aCQid: Methaadl/ Mxthyl adrohiaghVIW: Micro-
Th Ra i Xt U | _ .
waeg e v Ghbap Tl 4 RPeBORr RS NattcQysodiom b
carp@idid; tTEAn dethet amien; T T eteahgdetimph; BoetEtie Jayehdhromato-
rgani c | ayer was separated and the aqueous | ayer was
& B’?racted with ethyl acetate (2x 50 mL). The

conbi ned organic extracts were washed with brine,
Preptita€idn Qv&ynthesiseosamino-4-chiorophenyl)-ethanone

The synthesis of 1-(2-amino-4-chlorophenyl)-ethanone was carried out according to the

process shown in Scheme 1 below.

cr O,N Cl H,N cl
Step A Step B
- > H.C > H,C
3
O

0

SCHEME 1

Step A: Synthesis of 1-(4-chloro-2-nitro-phenyl}-ethanone: To a solution of 4-chloro-2-
nitrobenzoic acid (30.0 g, 0.15 mol) in THE (400 mL) was added oxalyl chloride (26 mL,
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sodium sul fate, filtered and evaporated under reduced
pressure. The crude residue was 25 purified by flash

wo 2008 oRt ogr aphy (Et OAc/ hexane) to afford 2. 2»@E/E#2008/055807

1- (4-chl oro-2- phenyl am no- phenyl ) - et hanone.
Follomnng the above descri bet? procedure and the

0.3 3 né:ftoﬁg\y%ialaf ]é% &Hdir L aé_%%:)r the %;gllb min a%oc the ice bath

waﬁ@ff?ﬁ%ﬁ&%l{n@ 8&88dn midtdre was heated at reflux for 3 h. The resulting mixture
e am no

th
wasith %mccwé? VQP?}"H%H&%  Togu ﬁ%&?{ﬁsyr e fri5Tde, L ropind bottom
flask amguaaécpwﬁh BReay haild e @anmil) 0. wﬁi’(w)n@ﬂe],“HH( 150 mL): sodium

hydfdezé ﬁ%ﬁrgwgﬁg%?ﬁ%?lﬁ 7%-73? S)épﬂﬁf‘i%g Oe?l%éded 3103, portion-

w15£t Wéf']a ried Qf 30 minutes. The ice bath was then removed and the mixture was

5‘%\@19( ﬁ ﬁg;’inﬂlﬁgg gg glssrolhge!dnm% p¥)| ons 0'%6[1'11_&!'1 was added and

the 465(1&[1@)&1115{92%&’ wﬁ& Hﬂt&ﬂétfr@ﬂ[’ﬁbl for Benadl tHehytdeedhRT overmght The

syntheési s of 4- hydr oxy- et h benza deh
reaciion IR $gs B%ﬁ“ laee%lv%}vvﬁgn Wate%/mﬁk@g% é@%w YFI’n Separa-
ted 264 Bxqheols 158 whk Extlactdd/twill v@IQEt@Q'ENEc&nE@le@ organic extracts

werrsndmd)(t e evp%f ’@én | gdo g\rr]cg;aggcll}%%gp@(% 141 fgt%,n H:ae(f zﬁ'gf e(va%:orated
unde§§édukéd1%ze£ﬁ1¥é Wlﬁuéﬁ@z% JTSRLRIAOHL40 MY nEe suligodtid 0% in
ethyl disulfide (0,82 nL

dde
watgh &0 He Waéétéqifﬁfl iegh#rssidyeeaniie sepiangani urq wag hiegeed dt xeflux for

6 h Q& VLHE'nQHI*re&' Q@Sﬁo(ﬁfvgﬁﬁ tTJﬁEe fe%@!%rl &B{tﬁ?e)ﬂ’dé rbﬁlsﬂtﬂ@ﬁto pH 10 by
gl ass-f er

cool e [ tered u |
oS TP TR 1 hrabies %acs% 5Pt b AT THegRMpiRc prgenic

extx?@g ﬁep@wésﬁg(ﬂ dug brﬁfér dFlé(ﬁ&Gﬂiﬂﬁ*}(ﬂ&ﬁh s%ﬁ[tﬁﬁr@ﬁl%é FpBded and eva-
QAc/ hexane) provi de 4- hy drog% et h

porgigf fuader I)edlaf@dmwﬁéﬂ ¢ody swdgle s RHETechbY ﬁ@hﬁh&raytography

Et AE%@&QE e 7. P¥rheSL I &h-2-nitro-phenyl)-eth )
(EGAERR ) Wgive 7. PETIAAI It 2 nitrorphemt) ethanone, | i s

of 3- Anlno 3, N, N-trimethyl-butyram s, carried out
Preparatipn 2ny nghestsiod 4- ﬁ‘:‘r@%’@g p%mﬁlerhsggﬁgﬂe bapzaldelids o
CH3 0 CH3 Step A H3C~) Step B H3C-NNHZ HO NH2 1

Th%ﬂ'iesiﬂofé—T4—Ene'ﬂ§@-piperazine41-sulfon_yl)—benzaldehyde was carried out

according to the process shown in Scheme 2.

CHO O

SCHEME 2

To a solution of 4-formylbenzenesulfonyl chloride (1.0 g) in DCM (10 mL) was added
NaHCO; (sat’d ag, 10 mL) followed by 1-methyl-piperazine (0.6 mL). The reaction mix-
ture was vigorously stirred for 1 h, the organic layer separated, and the aqueous layer ex-
tracted with DCM (2x 20 mL). The combined organic extracts were washed with brine,
dried over anhydrous NaySQy, filtered and evaporated under reduced pressure to give 4-
(4-methyl-piperazine-1-sulfonyl)-benzaldehyde (1.28 g) without further purification.
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CH3 CH3 Cbz CH3 SCHEME 5 Step A: Synthesis of
3- benzyl oxycar bonyl am no- 3- net hyl - butyri c acid.

woO 2088/4880m0- 3- 25 nethyl butyric acid (2.40 g, 20cHRrroxbisse7

was di ssolved in NaOH (2 Maqg, 35 nL), the resulting
m xture cooled to 0C, and berzyl chloroformate (5.77
40. 97 mmol.) added. WD 2008/ 138920
In (BEREEIHBE70HEED 1C PRECPFRL YRHOB PHHETAIS 15 8!l quips compounds

werglprépagdll: vi gorously at OC for | h and at RT for 3 h.

SR R e

4- (muﬁmlﬁlelwﬁfonm%ea@ﬂ&ﬂyued to pH 2, brine added, and
re extracted with EtOAc. The

t he .resul m Xt
4-FegRer é‘ﬂﬂg nl%ﬁﬁ‘lzf':“eé OIS yer e dried over anhydrous
4-FbagAO¢N- Hhhétﬁylegnz%n@mfoﬁmmf at ed under reduced

pre gl Vv ycar bon 0- 3: met hyl -
4- FBU{@ égévefﬁaowtﬁ)-g\ﬁm%bﬂ ;Xheemlfs ﬁ@&?% 1 t her
N-[PUkdrf-BGAA-d@feth ﬁl&n oxﬁ)%"(h esi ﬁ)rﬁ’lﬁrl benzenesulfonamide (for the

O S B

4-(4-BoBRylGhentéh 3@ STPL pipvRE R ade8Botylic acid $6t-BliyPBst&i
3- benzyl oxycar bonyl am no- 3-net hyl -butyric acid (1.54

129 mmopl ) in resul ting

Prem'rﬁtla?é Srndhesys ofy 1eé Wé%ﬁ?&%ﬂ%ﬁlﬂ&ﬁ APt i on

of Me2NH (2 Min THF, 12.26 nL, 24.51 muol) was
Thadttsis bhe (1 RBLib-2 Hﬂnxfkhflﬁolfsﬂ%nylyl@ﬁlﬁﬁ&ldiﬁastc@rrﬁﬂ @ftdccording

tirred over mg&é he sol vent was evapor at ed under
tOtF‘%H‘LPé%%‘ ShQWR E59EMeFg t he resi due partitioned
bet ween Et OAc and a mi xture of water, brine and
NaHCO3, ( sat aq) The organic | ayer was separat ed,
washedjw th (1 M, dried.over 15 anhydrous MySO4,

ef eth Hgnd orated ung fed¥ted pressure. The
@ resi4u s—pur+fi ed by

fl ash chromat ogr aphy

( EFOACHexane af f or & ( 2-di met*hyl car banoy! -

1, 1-di net hyl -ethyl)-carbam c ac benzyl ester (1.14
g, 67%yield). Step C. Synthes f
3amn03NI\I-trinethyI-butyra . A mxture of

2-di met hyl - carbanoyl -1, 1-di net hyl et hyl ) -carbam c

SCHEME henzyl ester (1.14 g) and Pd/C (10% 114 20 ny)

was stirred under H2 (ball oon pressure) for 18 h at

A n@ure-r&el (Zeﬁﬁ;ﬁ_dcp@ cﬂldeHﬁ&xyl’Ya@thﬁﬂdﬂeQ'I 89 g1, RbpMG @Nder (140 mg),

ad, and the filtrate evaporated un
KI1 (ﬁé@{ gtgéCK o) @@d ugiqlpgnzene (4.8 mL) 1n dibutyl ether (40 mL) was

hea%d%rtnlm gohl'bléltﬂ &F{?@PJM&&G@&M@W ﬁﬁ)ré &%e@ow&%"(uo mg), KI

I epar at nt hesi s_of -

(36(%/ 1%2@%@ g W@be@yém%@eﬁww a'ﬁier?él}iefémﬁbﬂwﬁactmﬂ mixture
was@ﬁé?ﬂeg' Preﬁuﬁf lOl’GI‘H%%IlE afNRsidand Hﬁxtﬁi/é"\tiﬁefﬁéﬁ c&fled and concentrated
ydroxy- cyct opent ){)ﬁam no) - 6- net hyl - py
unc‘her tﬂdﬁr:@l gme;wrfemhamﬁmwm@ regiitioned bstyreen b apd gﬂ%acetate> the
orgamc la%ro‘gaesssgpasrgtgﬁn and r‘Eheszg:qu%ous layer was extracted with ethyl acetate (2x 50
mL). The combined organic extracts were washed with brine, dried over anhydrous
sodium sulfate, filtered and evaporated under reduced pressure. The crude residue was
purified by flash chromatography (EtOAc/hexane) to afford 2.2 g of 1-(4-chloro-2-

phenylamino-phenyl)-ethanone.

Following the above described procedure and the appropriate starting materials, the

following compounds were prepared:
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OO0 O OH Step QNIO CH3 Step B ~-CH CH H3C N CI H3C
N C 3 HC NC W 2008/ 138920 PCT/ EP2008/ 055807

wO 2008/8389%0 Step C | Nz~ CH3 H3C N NH OH SCHENA/EP2808455807

A. Synthesis of )
2-chl or o- N- net hoxy- 6, N-di rret#y] -ni coti nam de. A

ixture of 2- chlaoro-6-nethyl-nicotinic acid (2 g, 12
H%FI}XI ) 'é}eﬁﬁclt)ﬁgfﬂ%’a?oxyl ani ne hydro 5 chloride
I-(4-Me1140>gr;2—i:lﬁerimid1ﬁm—lﬁiaﬁyl)(eﬂleﬁﬁng;, 14 mT?I ), H(J)3t (81

16 an | P 1 nl) in DCM (100 nL) was
14%@8@%%@8%@%&5@&%8“%eact i on nixture was
1—(S—Mlh@éytﬂphéxqmﬂmgqihbﬁglr)-eﬂmrﬁne;and DCM the organic

er .separated, .drjed over - r +NazSO4,
1'#'?%?@?@8, oél??’&l%g’i‘/'gﬁ'éjr“s °%&@$-22%&%3§ﬁﬁr"é’ sure. The
i-(&MidRylr 2 phehytanvias-pypidini-fiyvbdethynddeash chr omat ogr aphy

(Et OAc/ hexane, gradient fromO to 25%in 25 ni nutes)

10 t.0 af 2. f
Prepeiatipn Ao TS AR R R e eas o
white solid. Step B: Synthesis of

| Thelsyhihresib lode-¢2 Gydrixipethyiynt fadylr-b8rzaldehpd dramaamiedout according to

sol ution of. thyl .~ magnesiumchloride (3 Min THF,
mef@ﬁﬁs%ﬁﬁ?%%%dded at OC to a solution of 2-

chl or o- N- met hoxy- 6, N-di net hyl -ni cotinam de (2.4 g) in
nm.). The reacti or s stirred at 0C
t hen quenched vvawg resul ting

: w1 h Et CAc, the conbined

rgani cs dried over anhydrous Na2SO4, filtered and
%vaporat ed under reduded pressure. The crude residue

scMaspuri fied by flash chromato- graphy (Et OAc/ hexane,
gradient fromO to 25%in 25 mnutes) to give

To ag'isiuby B soperayeprde ( o mdiepabesi ) powaer (2443 SeasHhidea
DMIF %l_arﬁl()l %éc?ﬁ%)el-rzslﬂlftiﬁﬂg&mu&wds@ﬂ@nawt MU Q)dr arpbhsor 3y 2-
rdln-o-. -e none . . .
hvderrielie Sism Y oS Eg SR AR R e esing gy g e a
1406C %%I%@gh%hher@%&@ The$éictiafl nidfile Waecdblod dandeiltered through
extracted 3x %;Et QAc. The c%%eg&%r ani c 4
glassxitbenBlier AP Lha fiteic woesvaRARY r RighSRIuT A Hheggsiduc
purdd [SVRER E%ﬁcaté%ﬂﬁ[y (EROUELkkxRA &6 PrdidelN€2-hpdstiiethyl-
was_conbi ned t e
Su}ﬂfiﬂﬁ(lk-béwa&%gw@e%%}%ﬂ APHIHE-YAEIN) ) - et hanone (0. 4 g)
and 1- methyl-2-pyrrolidinone (1 nL), and the m xture
Prep@atied st SyntB&Ss d3-Ami &5 MNPVEith&BEL Rftyramide

The synthesis of 3-Amino-3,N,N-trimethyl-butyramide was carried out according to the

process shown in Scheme 5.

O CH
0 CH, o CH, ®
M Step A HC_ M Step B ch\N NH
N NH —= 2
H, Sh, . CH,

SCHEME 5

Step A: Synthesis of 3-benzyloxycarbonylamino-3-methyl-butyric acid. 3-Amino-3-
methylbutyric acid (2.40 g, 20.49 mmol} was dissolved in NaOH (2 M aq, 35 mL), the
resulting mixture cooled to 0°C, and benzyl chloroformate (5.77 mL, 40.97 mmol) added.
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25 for 2 h. The reaction mxture was then partitioned
bet ween water and Et OQAc, the organic |ayer separated

woO 20agrssvyashed 3x with water, dried over anhydrREUREP2008/055807

Na2SO4, filtered, and evapolat ed under reduced
pressure. The crude resi due V%&S purified by flash

chromat o- gra Et QAc/ h [ t
ThSRaeR St AP pi ] Peotet AP A SRS IR IR0 60
mLP@H fhleR QﬂédeQ 5B (he layebdseparated. The organic layer was discarded. The

0 tylam no)-6;neth ridin-3-vl]1-
a1 Pk AR B Prb RadER! SR Bt Tyt €l
witk BEVAC. d&&@bnﬂ)&d&dﬂfrgcﬁﬂdﬂﬂﬁca vebre Heedpyer apitydates NaySOs, filtered
an tvg]éé{lpgzg rx];gteﬁrreldgc [}rgsesu;eoto give SnQenz% c%r%%%%laﬂﬁﬁc?—?)—meﬂlyl—
butpee %&d ty sl @xpocyieldd hechyliafinr they) prifiratiny.| - pyri di n- 3-yl ]
et anone;

Step g %}g%d %?E td%./matﬁ]y carba.moylt P¥|dl%ﬁ{ygétﬁ1ﬂf’€%t)gmic acid benzyl
estd- mmxn 223 b1 e 195yt argy BIGE €-38 @it A6 npel) wdiandded tq a
colifg A AR raThpalegyge AyRFRERYiSAFAL) 48 & Pmg)) o
DCM ¢i5nm B} sl ke eTharomeng tsking: was stirred at 0°C for 30 min, and a solution
of I\SI%M Q:i\%h%%ﬁ%& Cllpg P& n’tlirg})nlol TL%‘&%& aIlhle)éeac)L/lal l utgtlu%: was
warhle(d-?uﬂ Bapr &Ed/ étﬁﬂédlﬁfeﬁngﬁﬁt iy sqbyunit eias e\&pyfa)echlﬂthn odeged

pressgrq,ré{xqil §}}e rﬁ; Hl%ﬁ%ﬁ%%ﬁ?b%@fﬁ@ﬁ\é} n Idophgt?urg o¥water, %%e and
Nalﬁadyysdt agy. TRY badkinidafer Wak kaparad, Mdt;hbdamtkyH)Cl (1 M), dried over

anhyy r%r? rf\ﬁgf%tl&verﬁd ARe AYAPATAISH URASh S5 ehBERA: e Gryglegesidue
wad ﬂurrfﬁ:ﬂfb?ﬁ@ﬁﬁchroﬂnatog(ré’pﬂﬁﬁif@h&ﬁbmahﬁfaﬂokd { Btimasthylesrbamoyl-

1 Iﬁ“PQ[hQi/EtIh}S]BlfPW% Agdserat fRjer (Mﬁlgd%/‘]ﬁle%ﬁ)) et hanone;
1- [2-((1 R 3S) -3-Hydroxy-cycl opentyl am no)
Step €: BRithysis dT)BE drelinio- §M}trmﬁtﬁ?&l’ﬂ)ﬁq&am1de A mixture of (2-dimethy!-

caﬂ?q.r%c?)fl, (1g11§|n]? *flﬁtg%% %1?11% aix p 5 n sltgrn(ll rﬁ)v) gﬁgﬁ &}H d 10 pc}/ 114
mg] %rad s(t&%dai%)desﬁwmu Résbiyrey rquazme Iy Thetdaojorbmitufeywas

e by LS00 R0 O i DU DB S

givét3Laafing |3 2penERRas #Lfﬁlﬁﬁﬁmﬂe(aw&ng;@a% geldput accor di ng

to the process own in Scherre? CHO O "\NOHz OHC

P2 RS S, PR S Bl o

pyridin-3-yl]-ethanone

The synthesis of 1-[2—((1R,ZR)—2—hydroxy—cyclopentﬂamino)-6—methy1—pyridin—3-yl]—

ethanone was carried out according to the process shown in Scheme 6.

0 9
Step A ,O\ StepB
L L
| P ~ CH3
H,C” N7 TCl HC™ N°
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25 sul fonyl chloride (0.5 g), followed by DOM (10
m.). The reaction m xture was stirred vigorously for

WO 2®8h3sato RT, then concentrated under reduced PCEEBWOS055807

The crude residue was purifj 9ed by flash

chromat ography to afford 4- f%rnyl - benzenesul f onam de.

MS = 183.9 [MH-. WO 2008/138920 PCT/ EP2008/ 055807

-51 Exarrpl e 1 Synt hesi s of

gt CEI - (lemst hyl pi per azi ne- 1- sul fonyl ) - benzyl ]
2GR *ox0l1- phenyl -*1, 4- di hydr oqui nol i ne- 2- car boxyl i c

aci o er The synthesis of

M
7-chlor o- 3- [ i(4 net hyl - pi per azi ne-1-sul fonyl) - benzyl
9

] - 4- oxo- 1- yiQH | 4- di hydr oqui nol i ne- 2- car boxyl i c
acid net hyl fer (conpound 30) was carried 5 out
according to the process shown in Schenme 8 o0 11 0
_INQ/ [ + &ZN O Step ANOz" St | (/\ Step B HaC-N
SC@FIWSC/O\\I_y H3C 000 HzN/ Cl Step C N |
I | Step D NI 3C~-NSHNC JOI HC11 O
Ste 0@&1@%{@ chlor’bONQHethb%%N Binhe eIﬁC(EJIMIﬁId(N Akt of 2-

5//N o cl SCHE Sﬁ‘le

chigrr %@e@l@ylgpcot]mc ac1d (2 g, 12 mmoI) N,O- unethy groxylammeahydrm

' chlélﬁ&éﬁ“ﬁ 1gh‘.l'i’, RirR&1) 3ZhOP2essyi L aibl) re0Bal giahy de hihoB3nd

DI IggA (1 mL} in DCM (100 mL) was stirred at RT overnight. The reaction mixture was
then partitioned between water and DCM, the organic layer separated, dried over an-
hydrous Na,SOy, filtered, and evaporated under reduced pressure. The crude residue was
purified by flash chromatography (EtOAc/hexane, gradient from 0 to 25% in 25 minutes)
to afford 2.4 g of 2-chloro-N-methoxy-6,N-dimethyl-nicotinamide as a white solid.

Step B: Syntheﬁs of 1-(2~-chloro-6-methyl-pyridin-3-vl)-ethanone. A solution of methyl
magnesium chloride (3 M in THF, 10 mL) was slowly added at 0°C to a solution of 2-
chloro-N-methoxy-6,N-dimethyl-nicotinamide (2.4 g) in THF (100 mL). The reaction
mixture was stirred at 0°C for 1 h, then guenched with water. The resulting mixture was
extracted with EtOAc, the combined organics dried over anhydrous Na;SOy, filtered and
evaporated under reduced pressure. The crude residue was purified by flash chromato-
graphy (EtOAc/hexane, gradient from 0 to 25% in 25 minutes) to give 1-(2-chloro-6-
methylpyridin-3-yl)-ethanone {0.85 g) as a brown oil.

Step C: Synthesis of 1-[2-((1R,2R)-2-hydroxy-cyclopentylamino)-6-methyl-pyridin-3-
yl]-ethanone. (1R,2R)-2-Amino-cyclopentanol HCl salt (1.0 g) was treated with K,CO;
(sat aq) and the mixture extracted 3x with EtOAc. The combined organic extracts were
dried over anhydrous Na,SO,, filtered, and evaporated under reduced pressure. The
product was combined with 1-(2-chloro-6-methyl-pyridin-3-yl)-ethanone (0.4 g) and 1-
methyl-2-pyrrolidinone (1 mL), and the mixture heated to 180°Cina microwave reactor
for 2 h. The reaction mixture was then partitioned between water and FtOAc, the organic
layer separated and washed 3x with water, dried over anhydrous Na,;SO,, filtered, and
evaporated under reduced pressure. The crude residue was purified by flash chromato-
graphy (EtOAc/hexane, gradient from 0 to 25% in 20 min) to give 1-[2-((1R,2R)-2-



(4-chl oro-2-nitrophenyl)ethanone (0.938 g) in MeCH
(50 m) was added NaOH (2 M 10 aq, 4.3 nL), and the
WO 200®838bd0i ng mi xture stirred for 15 mn. The IRGGHEP2IISAMNB0OT
solid which crashed out of SB%' ution was coll ected by
f||trat|on and washed with viater. The solid naterial
ken

hYdﬂ?fEYe‘EY PREUE Hbor)cl\e%sur e E%lc{lg?’e )réglérhggﬁe@ r eﬁtgg% yield). M5 =

235r[asiidlial vvater The sol id residue was dried under
reduced pressure gi ve

ok RGO S i

Con’ﬁpﬂtinﬁEWe@lpre}falr@htl on Step B: A mxture of

L

1- (D@tlbpﬂﬂﬂhﬁi)noeﬁenﬂﬂhﬂw -3iyh)-ethaosteir e of Et OH  and

R b e R A G R
1444 IE{eTIBGE H&dd)x?@clbpéﬁtylatrﬁn@a@nmﬂu@{yyaﬂa‘d3uﬁd@thanone {using

t
o FOPHR8T el s Sbemprics
10 1-(2-8dopfapylen)inpléemnythlyt- ppm a3‘r yl)-etimeofd;. 28 g) as a yell ow

%?H j%lﬂ}lroetegr'ag Ar]éSfBQZtgl %E)%OOS/ 9%51%%&134 p§§d§t§ M) C(%“rhzzrnonr:,

-(3-Oydoppplarming b metiphpnydip- :{SyIDJé&(a&onet hyl pi per azi ne- |

%sz&‘%’%)sl Hgljls T%n;'legnémﬂga{ @%@%5 gﬁhg%mggeoper |

1(2@&@@;& iogh il Iﬁ&hﬁin)r;)d nhdl butyl ether (25 nl) vvz;s
15 1 ﬁtﬁ?ﬁw et Oy badat R S FORE (08 noy | KIC03
1-[1-82R,35))3-Bydrody-icpdopangemend) 1- ﬁﬁzt}ryl!_)pyménmaﬂdahhnmﬁ
%E@.ﬁﬁggﬁtﬁr#ﬁ@ PP oA o Bk i o R gng and

1-[ZONEEIR) F R draxparthyl-2gtlcpshtyl piass w-methyh@yriési- $yH -atlzmone.

part itioned between water and Et OAc, the organic

er se t d t he ueous | ayer was
PreB@%F‘%P@%“E‘}(“&A %%{Iﬁi@ EBHRY "N Conbi ned
organi c extracts were washed mnth brine, dried over
20 Thesyhydsiousd N&ﬁﬁ@%ﬁﬂidﬁbﬁﬂf@%lwammeﬁ@macmémﬁmd@rpI’OCCSS
hrredUE%gwg ssure. The crude residue was purified by
ShOMO4E R omat ogr aphy  (DCM MeOH, 100/0 for 5 mi nutes,
98/2 frommnute 8 to 20) to give 1-(4-chloro-2-
nylanrnophenyl - 3-

4-(4- nethylplper Z|ne | - suIfonyl)-phenyl]-propan-l-
(1.02 o B¢ o yirel, d). MS = 498.0 [MrH]'. Step D
hyI oxal \ ride (1.6 nL) was added to a

ol uti opHG (4 chl or o- 2- phenyl - 15

anﬂno phenyl ) - 3-[ 4- (4- net hyl pi per azi ne- 1- sul fonyl ) - ph
propan | -one (0.563 g, 1.1 nmol) in tol uene
SC@& The reaction m xture was heated to refl ux
overnlght, then evaporated under reduced pressure to

A s@fuMBn BF 4rbrmohlaq0E M5 354- éméréndjﬁtrhly)l waspetied tavefrmylbenzene-

25 Suh%u‘lgttgg)y t ﬁ.;f} méjgal%\p rcg\ﬁf ﬁg)é/tl 10D mﬂ]ylll)e reac%gglyl TS %lasa gplrred

vigorously for 3 h at RT, then concentrated under reduced pressure. The crude residue
was purified by flash chromatography to afford 4-formyl-benzenesulfonamide. MS =
183.9 [M-HJ.
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‘further purification. 20 Step E© A m xture
of N (5-chl oro-2-{3-[4-(4-net hyl pi perazi ne-1-sul fonyl)

WO 2000R899%d ] - propi onyl } - phenyl ) - N- phenyl - oxal aptT/ERR0SI055807

‘methyl ester (1.1 nmol) and K2C03 (282 ng) in MeOH
(60 nmL) was heated at reflux5¥or 1 h. The reaction

DxRRe L e A OO s A D P B AR Do a4

and Et OAgxo-1 pheR¥IORNdth d@&ﬁﬁn&lﬁ&a}@ﬁ&d 1RNdidRethyl ester
aqueous Iayer extracte with 25 Et OAc (2x 25 nL). The

i ned_or acts were washe
Thepmeos 96r-< I%o{i}s é@@eraﬂmef%ﬁ@&)ﬂYQElaenzvi?-’i'OXO-l-
phe@f{rﬁqucﬂhﬁﬂo Sl‘mer ,@I&uﬂﬁﬁylw L5 Hethyt &t (YEmPpHuT 30)88rs carried
bro he cr resl ue was purified tw ce by
Outfar:%&r HP SRERIO6F58 to give
7-chl or o- 3-[ 4- (4- et hyl - plpera2|ne | -sul fonyl) -benzyl
] - 4- ox I-phenyl-1,4-di- hydrqu|nollgp 2-carboxylic

ac ester asnlight brown soli M5 566
Wd\ I\/P =4 223. 3F22F. 6@pAUsi Aoyt :
|beo S i Ng apgro
naterlals, the fol |l gwi conpstn

2008/ 138920 PCT/ EP2008/ 055807 - 53
7 Chl orfp- 3-[ 4- (nnrphol|ne 4- sy&fgg%§
DRE [

4&4%Jﬂ4 whhre*poﬂdgp\& N
Hd '

~ e . 8C (conpound B1); and
- Chl or o- 3- (4-dithy|su|farmy| benZyl) - 4- 0|

-phenyI-I 4-di hydr oquigol i ne- 2
net hy] esterMe&gd ghcb/‘/n povvd
H.CH NH- ‘\ O
5‘%” ‘

-4- ox#-1 - phenyl -
acid methyl ester e‘%ynthe3|s Bf

SCHEMH ©r 0- 3-[ 4- (2, 3-di hydr oxy- propyl sul fanoyl ) - benzyl ]
-4- oxo 1 10 phenyl -1, 4-di hydr oqui nol i ne- 2- carboxylic
acid nethyl ester (conpound 461 was carried ou

Stepde bp a.sﬂgn% of Ad4 TRIEESPEHHN s ebRerabichytt 1G5 and 1-
(4- MO%nﬁP@Beﬁj’l)éﬁlar{oneW938 Bb*{n@v&:oﬁ (sblith?) wasQdded NQOHQA2 M

ag, 4 3 mL) and the resultmg mlxture stirred for 15 min. The light brown solid which
crashed out of solution was collected by filtration and washed with water. The solid
material was taken up in MeOH, and the mixture evaporated under reduced pressure to
azeotropically remove residual water. The solid residue was dried under reduced pressure
to give (E)-1-(4-chloro-2-nitro-phenyl)-3-[4-{4-methylpiperazine-1-sulfonyl) phenyl]-
propenone (1.20 g) without further purification.

Step B: A mixture of (E}-1-(4-chloro-2-nitrophenyl)-3-[4-(4-methylpiperazine- 1 -sulfon-
yl)-phenyl]-propenone (1.167 g) and platinum(IV) oxide (50 mg) in a mixture of EtOH
and THF (10/1, 110 mL) was stirred under H; (balloon pressure) overnight. The reaction
mixture was then filtered, and the filtrate was evaporated under reduced pressure to
afford 1-(2-amino-4-chlorophenyl)-3-{4-(4-methylpiperazine-1-sulfonyl)-phenyl]-
propan-1-one (1.28 g) as a yellow solid.



10

15

20

25

30

Cl NHS No X StepCC | INOOS5 NCO'" \' 0O Step D
\ OH NM/OH CI NS bl OO o0 15 SCHEME 9 Step A

WO 20d8/@bgo¢® M ag, 0.91 ni, 1.8 mmol) was added POF/BP2008/055807

solution of N-(2,2-dinethyl-
[ 1, 3] di oxol an-4-ynet hyl | ) - 4- Por nyl - benzenesul f onam de

Stebi BB Ry LA G- BHIUAPP R kA4 sbypipgrosipe--sulfony)-
phéﬁ‘m Iprobim- M‘(ﬁd ((.2es @,kopﬁd’ﬂ@oﬁvﬁ& (38@ﬁg)l Ki (’H} X KuCe; (829 mg)

Ilr ed at er

0&3 ergene (3 25 by Waég e Gn &9[3 iﬁf%#%?{ U F%fh tem-
perﬂﬁﬁe)&ﬁﬂhﬁgﬁt Aﬂ(ﬁlﬁdnﬂ:coﬁﬂ_er@éﬁfdﬁt Qigtmg)g[@ (95&5@] «,00; (829 mg)

ure was evaporate er. reduce essure, and
ang wéola?n&a%e ek Iawsgragflfqp 3R bR TS again stirred at
1609@-UVEBQAQ? SI1RO6eRAN mbfure Q&ak\/ﬁ@d’ﬂl déb@leﬁ fand ﬂdncﬁh@étléd uhlder reduced
organjc | ayer was separ and t s la

e ShPRE aer ves Soparated, and e pausaps | e
sepf a0 hd &féhgg% § IWRF o€ egi% LERHPEICIS ( 6%@6’ ThO¥&hbined

ydrous evapor at e
orgaem mm&tpwasmsbed witly byiee, a"hledwlver arifilydrogss DNeSP e §iltehgd, and eva-

por\g%?di%%)zkredsge pl’FSSSI'C X“hg £ rgsu[d%w %%ﬁ?&‘%y flash chromatography

exane

(DCYEVEBH, 400/l for @nﬁnwﬂae r?@!%ﬁummonmhm@ﬂo)zm 1ogive pr(dpdlorb-2-
ehosyBrtifodigh iz 13 dhbheariot draifond) wheniipromgpclone (102

g 6B% WREld). |MS|nt(4l9‘8’)0 [0%+dE. (50 ng) was added to
4-[ (E) - 3-(4-chl or o- 2- phenyl am no-

SRR AR Mohat Bt

ammonphﬁnmf)e?- bf (Ehﬁth)épl@ﬂﬁtl@&d fulfohyl) Ghenyl)-paoyehnt hene (0.563 g

| 1.1 rmerggg in gcﬁu?ng)@lq ng) %’9[1 Waaslct%otnl rﬁlr gre%a% atlég tc‘ Pe?lu% %gé}mght then

pre e reaction mx

evapotateelr adler tdﬁuo@pregﬂuasmglvdaﬁf(bwhﬁb 20{’1’5 éﬁ Bitotetledpiperazine-1-

d d
sultgh O Shrm résip b0 B NP RSB ik AR {1 iRy ppot
fur&nlaePummﬁxranbﬁct ed diol: 4-[3-(4-
chl or o- 2- phenyl am nophenyl ) - 3- oxopr opyl ]

Stei) Il%\‘l‘égs g hy g{ @g%ﬁg%rg)g% l{g -[Q—%Q—Zn?e%ﬂpﬁ)gllaggg?1m.suq%nyﬁq:%enyl] -

proﬂi({r@l}(pheﬁhﬂ) av-ph2ayenlahacheid pleeimy) ledtei3( 1115mm01) and K,CO; (282
l ] < 2, 2:-di et h d | an- 4- t hyl
R G R T
cool@und)evipsrard dedet @daced frequird Therasidue was parntloned between
waidi i B HERTTS tereBeisdy P4 Re pavep e RNy PaRs sf o

EtdA)c (Q% NZERES ‘Fhé EHRABIRE oRhic drakts were washed w1th brine, dried over
- chl oro- 2- phenyl am no- phenyl ) - 3- oxo- propyl |

anhyﬂ;c(u.@ NoSP il threrl. arid evaofated ggq]nced pressure fo give an orange-
brown oil. The crude residue was purified twice by flash chromatography (DCM/MeOH)
to give 7-chloro-3-[4-(4-methyl-piperazine- 1-sulfonyl)-benzyl}-4-0xo-1-phenyl-1,4-di-
hydroquinoline-2-carboxylic acid methyl ester as light brown solid. MS =566 [M+H]";
MP = 223.3-226.6°C.

Using the procedure described above, substitutingr appropriate starting materials, the

following compounds were prepared:
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4-yl met hyl ) - benzenesul fonam de (25 ng) in toluene (5
m.), and the resulting m xture 20 heated to 1200C for

woO 2088/B88bp0 The reaction m xture was evapor at ed ROTHEIZ008/055807

reduced pressure to give
N-(5-chloro-2-{3-[4-(2, 3- dlﬁﬁhToxy propylsulfanDyI) p

BB 5B SR bt e IR, PBSecunaine

2- cegbb;gmleaad{mé’(hy}[eétef l?oi?rv}ﬂitﬁpbil&g&ﬁ I{ﬁs r35j|15]3 0 [M+H]; Mfl’} 237.9-
i gxol a sul fanmoyl ) -phenyl] -propiony

238 éEQP?PWPﬁ%Qﬁ xal ami ¢ acid methyl ester,. which

7-ChRsyo Bs@dd i cithe siﬂfafﬂuyt—ba[zypw bid-C3phedf- 14amydﬁt@mdlxne -2-

Caftr@x%c i Greihets eqiey. @12}9 %g%&e fg%,r%p&ﬁnd 32), MS = 511.0 [M-+HJ';

MPR! 913yi-su oy ) - phenyl | - propi onyl } - phenyl ) - N- phenyl| -
oxal ami ¢ acid nethyl ester and N-(5-chloro-2-{ 3-

2, 2- di net hyl
ExalSS ar Ty Ayl digHemg o g fmor)-benzyl -4
onyl } phsayl bh&ﬂh%mhyaxﬁiummleammbmhuhdeﬁéthﬂ ester
(O 5 mol) in MOH (5 nL), and 30 the resulting

ure stirred 0]0] 1.5 h e
TheRgTisolE: §hLPFféFia[éo(§r3 @hgﬁ%&ﬂ-é’m}%ﬁﬂyga‘& @ﬂ’&&?ﬁ?éﬁ&eéd
heRVIESS drddq@nsles-2ldgrb prid methohattr bad A eas d
phe ? EF%kr(h?%e or anlgﬁﬁugeg sepgratég Iﬁﬁgn}he carrie

Outaa@é%lagt? é—“rm%%@f#é%*ff@& Broac (2x 25 nL). The
combi ned organi c extracts were washed with brine,
over(NBZSO4 filtered and ewaporated under
Gy ude resk Ve

o 138920 qg;%%@? Stop B
F ,-, )Clan % ’O
to providé@ - chIone—S—[4-
(2 i hydr oxy- propyl sul ¥&ftoyl ) - benzyl ] - 4- oxo-

1- phenyl - 1, 4-di hydroqui nol i ne-2- carboxylic acid
met hyl ester as |light brown powder. M5 = 556.8 [ M+H| +
and 54.9 [M Hl-. 5 Using the proce@ure set forth

e\itut|n roprlate
dgjng;p P?Esmﬂere
OX ,é.th

o [4- zyl']
4- dj drqu|noI|ne- 2- carboxyllc acj
(i yel | ow powder); MS = 479.8 |
204. U- 205. 0C (conpound 55); 10
7- Chl or o- 3- (4- met hyl sul f anoyl - benzyl ) - 4- oxo- | - phenyl -

1, 4-di hydr oqg
sl b ght ye

? nol i ne- 2 carb- oxylic acid nethyl ester
Lnow VB = 7 [ MtH] + (conpound 44);

O
oro cambon nzyl) -4-oxo-

-phenyﬁ- Ly dro ful ﬂﬁhvﬁ%»ﬂggarboxylic aci d
nethyl est er [ oflf Swhi & §olid); M5 = 462 [MtH] ; MP =
194. 7- 195. éb&bound 10); 15

7 Chloro 3- t hoxycar bonyl - benzyl ) - 4- oxo- | - phenyl -

4- di hydr oqui nol i ne- 2-
SCHEME 9

Step A: NaOH (2 M aq, 0.91 mL, 1.8 mmol) was added to a solution of N-(2,2-dimethyl-
[1,3]dioxolan-4-ymethyll)-4-formyl-benzenesulfonamide (305 mg, 1 mmol) and 1-(4-
chioro-2-phenylamino-phenyl)-ethanone (250 mg, 1 mmol) in MeOH (10 mL), and the
resulting mixture stirred at RT overnight. A second aliquot of NaOH (2 M aq, 0.1 mL) -
was added, and the reaction mixture was again stirred at RT overnight. The resulting

mixture was evaporated under reduced pressure, and the crude residue partitioned
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carboxylic acid nethyl ester (white powder); M = 462
[ MtH] +; MP = 183-185C (conpound 23);

WO 2068/S%b®y 0- 3- (4- met hoxy- benzyl ) - 4- oxo- | - phenydcT/ERR008/55807

dr oqui nol i ne-2-carboxylic acid nethyl ester
(off white powder); M = 4$4ﬁTm+ﬂ+ MP = 198-200C
(conpound | 2 19%'
berCaROIT OV Bhe SR Ry rassebRealet. Fl oy iy e ox
tra&lédl)liﬁ}&iéé”@lth \Ag@z?c aRk ReMPlried Rgintk ext@tBWeresidikd (Mithdine, dried
el | ow powde

r
ovegafehﬁ'dmsr%égmﬁlwm aréméa F%UB&E{ e ‘b‘r?amﬁ)“ife&o kg ol
Thé 8¢ RQIdLE emzpﬁﬁﬁ&pm&d f@a@h dhmtdgdgraﬁgzt @rOhohexanle) tegive 4-
oun
(E§3c§ﬁrf@3<a"oal ?fsendiaamﬁ@tnhss&xl %@r})m@x—’o‘g &, fEpglyi-3ldi-
oxo@dxhx%lrﬁ&ﬁwwehi&m&lﬁﬁw@d@/dm@n aci d methyl ester
(Ilg bromn solid = 464§?N%Fﬂ+ MP =
? (co ound
Step BB BIEY ﬂ@wﬁféﬁ’f)d g 4ohBL-P-(BrrdiRrP-2rPhenyamgino-
ph&&ﬁ@bﬁﬂﬁrk}%@w@ m&@&kﬁdﬂﬁ}dﬁ@ Bldioxol&el eﬁ?l) Q)"enécwfa:lsﬁlﬁ)n-
f[ ﬂ = 1785-1 S) gj ound.
amg]@ Q@gng mamzxtureo EtOH and EtOAc(ll S0 L) and the res tmg mixture

was/stiehtd ¥n@eSH{ dallBbA @E&ﬁiﬂe)‘ RAY |51 ehe yda) tidhn ﬁﬁﬁufexﬁi&&hyﬂ filtered
1, 4-di hydrqu|noI|ne %rb ﬁ¥ c acid neth &
throwgh glessSBET pAPer pEsaBlighper] NmﬂlfT @“mm@@f t@fb‘n cF reduced

prefdaPTROMAE] 93 moebfa@lzﬁ’m[tuf’e (3} NMR of the unprotected diol: 4-[3-(4-
di oxol - 5-yl ne - 7- met hoxy- 4

chlomp%@hwlqnwoﬁhwb)r%@apmw%é\l 3 33@)@5@8@@93’% bepzepe-

‘sulﬁ'ﬁﬁﬂﬂe ﬁﬁi@ﬂé p‘&teéte&"@b&ﬁowd%f [b+(4MBloroé4fh indphdiyl)-3-

WO 2008/ 13892
oxorpmwﬁpﬁa@g/ és@%bwl § 35@03018@14215‘11{6@1)3‘]’6111&163111 onarnide.
di oxol - 5-yl net hyl - 6- chl or o- 4- oxo-

StePng{] Eﬂ%ﬁl-y% é%{é}d%ﬂ?l%{ %H {12?%'%&?@&%% 1 rﬁm& F)f @ﬁf% chloro-2-

pheﬁylhﬁﬂnéfpheilﬂf 3763(((111’0])1}[1]}%62,37 ﬂlhyﬁr@pmpy[) b@pzqnesulfonamﬁe and

(%ﬁgt‘i’y‘? 2 me%ﬁ]]h 8551 o ?/Oﬁcé gylk d]]methgi j lyf Idioxolan-

4- hﬁéthylb~beﬁieﬁésu¢ﬂon®mdes(as inep) ;in muenez(am[)mm] the rdgRlting mixture

healggd%tﬂgl?,é (73{?6 S(O'SA, C@G'g%)c%gn ?—Ail.ksu]fé \gvgtsl evaporated under reduced pressure
to &N‘(amdiamesu[4—@1}3’4dﬁbﬂn®g¢1}roiﬁy]mﬂfdmgdﬂ)4pm1 iprdpionyl}-
pheélgp—elg—pgxﬁéxlrdd% ?&ﬁ@lgaﬁﬁ?‘ﬁ%ﬁ%ﬁﬁ‘[ tgﬁﬂlgo@& I‘N/ 5-
chi@f02-23-2042, ﬁiau(neﬂivp([)uﬁpﬂld;&)an 4@'Irneﬂ1y151ﬂfamoyl) -phenyl]-propionyl}-

phqnéff) [li %ﬁﬂ% 2 n¥ ﬁ éneggyé §F%r’ whidh % was 208 w¥thouf i%r’rﬂehﬁ(\%ﬁca—

tion.

Step D: K,COs (12 mg) was added the mixture of N-(5-chloro-2-{3-{4-(2,3-dihydroxy-
propylsulfamoyl)-phenyl] -propionyl}-phenyl) -N-phenyl-oxalamic acid methyl ester and
N-(5-chloro-2-{3-[4-(2,2-dimethyl-[ 1,3} dioxolan-4-ylmethylsulfamoyl)-phenyl }-propi-
onyl}-phenyl)-N-phenyl-oxalamic acid methyl ester (0.05 mmol) in MeOH (5 ml), and
the resulting mixture stirred at 80°C for 1.5 h. The reaction mixture was then cooled and

evaporated under reduced pressure. The residue was partitioned between water and
EtOAc, the organic layer separated, and the aqueous layer extracted with EtOAc (2x 25
mL). The combined organic extracts were washed with brine, dried over Na;SO,, filtered

and evaporated under reduced pressure. The crude residue was purified twice by prepara-
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oxylic acid nethyl ester (off-white solid); M = 449
[ MtH +; MP = 235-237C (conmpound 11);

wo 2088/ 3%9yEt hanesul f onyl - benzyl ) - 7- met hyl - 4- ox pdEEReMsd55807

1, 4-di hydro- [ 1, 8] naphthyri- dine-2-carboxylic acid
net hyl ester (yellow solid);°>V6 = 463 [M+H ; MP =

P A i 6*‘1%23%?‘%??95% i
(2,3 € =0 pheny! ihydroquinoline-
car Wﬁ;{ﬁ?{ph o gsltgy%sg gl,gr g‘?\rﬁ%plpq]%e? %\ﬂg—m% gd}v@e{%gﬁd 554.9 [M

H] (corrpound 51) _
1- Cycl opent yl - 3- (4- met hanesul f onyl - benzyl) 7- met hyI

oxo-1 di hy 1,8 h 20 th r di box
Usuagzﬁw pﬁ%@@ﬁ}}*@ Ségrfpé'ih a(b8f’?>] %" ' 'ngiﬂ%%’%%fl il tﬁe
foll ofndsiwedEptGRaraound 28) ;

7- Qﬂqrp@rwaa&?}gyecgggpgwﬁglgpﬁf% %z_yé Zﬂg%— —p}[en?/lxi)zl dihydroquinoline-

1 | &t Al hdw pawileh) Ik byd7ossnver H]*; MP =
gﬁf@@‘ﬂi&“ﬂ% glgﬁwwl—uf I\/P)— 207. 2- 2%\8 2%:

89?}@"‘%@?@’2’5‘1@-5?11 R 3R) - 3- Hydr oxy- cycl opent yl )
7- (:hﬁ)ré% Eﬁeﬁl@ﬁﬂﬁ;ﬁlﬁ&@ en@ﬁmyé;ao 1-phBm hyd-diy@smuinobne-2 -carb-
dl : y?:raglé@qzth%eg%? %%SM&?M 4§| I]i%j—%—ﬁu?conlgltxpl}/nd 44);
7- Clﬁ?éo— —(]491?1'6&91{{'&1 gnz@f‘))-i oxo-1-phenyl-1,4- dlhy‘droqumolme 2-

I sopr opyl - 3- (4- net hanesulfon{ig benz()zl,zl) 7HEE g % 9
xéafhzowllélaﬁﬁd?%hl’l cstep qfbphithyolid)i Misreder [MF §>1I g 194
a%gjza@(tcgwpogﬁgqg) (light yellow solid); M5 = 429

73. 0-75. 5C (conpound

4).; o
7- nglc(rsa ﬁcmm@rbm@mym bpkeri-phgayy 1433ﬂwquumolme 2-
(éarﬂgijh@g@i%%%tﬂﬂ%fep%ﬁ@ ﬂow%rm@aél%é{M] MP = 183-185°C

naphthyrldlne carboxyllc acid
wéctqmww@d%? (l1ight yellow foan); M = 505 [ M+H| +;

7- Cﬂﬁ)ro 31€41m%ﬂfl3%§ b%%flﬁ@ REUNEHER1-1 4 dlhydroqumolme 2- carboxyhc acid

opro met hanesul fon -4
yiesg;erdlrg)%fy\@lp@pc[vg_ deg); l\fl,%pﬁﬁg @VP{%H MPy 198 200°C (compound

tlfy)l’l di ne- 2-car boxylic aC| d nethyl ester (light brown
foan); MS = 427 [ M+H]' = 73.9-78. 8C(conpo nd
3-Bg@jo] 1mmgfﬁmm4mwmh@méﬂ@%é%¢mwlme -carboxylic acid

39& @E&W@gﬁ%ﬁg@ﬁﬂ%zw J 31 (M2 PRt @R RRARy2- V! )
3-(4- h@qthwmfwwl -Henvel) 24@&% cpl;ﬁlnylcl 4cdifydrpgpplings-sprboxylic acid
L R e e
7- Ghlsmgtaaga 4-dirnsthoxty-heraiyh i pEryl s YNk 4 @l@&rwvw Hepgoxylic
5 TBLN 88 LEMich MW SORUARNS = B 7132, 1] 53.0-154.5°C
(conpou n}g % :
(compound 21);
7-Chloro-3-(3-methoxy-benzyl)-4-oxo-1-phenyl-1,4-dihydroquinoline-2-carboxylic acid
- methyl ester (white powder); MS = 434 [M-+H]"; MP = 178.5-180.9°C (compound
20);
7-Chloro-3-(4-methanesulfonyl-benzyl)-4-ox0-1-phenyl-1,4-dihydroquinoline-2-carb-
oxylic acid methyl ester (white solid); MS = 482 [M-+H] Y MP = 215.5-219.0°C
(compound 9);
3-Benzo|[1,3]dioxol-5-ylmethyl-7-methoxy-4-oxo-1-phenyl- ,4-dihydrogquinoline-2-
carboxylic acid methyl ester (off-white powder); MS = 444 [M+1] MP=171.0-
172.1eC (compound 6);
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3- (4- Met hanesul f onyl - benzyl ) - 1- met hyl - 4- oxo- 1, 4-di hyd
r-oqui nol i ne-2-carboxylic acid ethyl ester (yellow

woO 2009M8k80 ; M5 = 400 [ MrH' (conpound 1); 3- pCI/EP2008/055807

.(4- Acetyl am nobenzyl) - 7-chl oro-4-oxo-
phenyl 1, 4- dlhydrqu|noI|ne 20: carboxyllc acid
= 461

qiébﬁo @ ! (%Iﬁ{cy -61¢ \i\grg;i og%ﬁz]g}iepylll %]'\éﬁll_)gdroqumolme 2-carb-
dbsm&l ackr Métﬁ?[té%élr(gff—‘%\ml@rﬂéwﬁeﬂxm preny 11 4eishydro

qU|noI|ne 2-carbox- ylic acid nethyl ester (off-white
p&RGETQ tcoppound 48 [ MkH] ;. MP = 228. 8-230. 1C

3- B@ﬁﬁmgrﬁigx&)&ﬂﬁle@m BLoetho 4 dxol ﬂph&‘ﬁjﬂqw&ﬂﬂj}&ﬁo)qumolme 2-
nmet hy sulfanDyI é benzy

1Syl gaoniHest Capmaglitls Mt o hVRYHT gt e 1719-173.50C

wd VS = 541 [ M I\/P =
(géJmlymmu%&po o L1 o ound[59)H]

1- (flﬁ%ﬁ)e%ﬁyslmwrcyam@ﬁﬁ e -n&%%&lﬁon&hfgﬂzglaﬂr@ﬁw -f-oxo0-1.4-
ﬂﬁabﬂ il‘g n‘&ﬂlﬂﬁ dihe DX Qsrboxylic acid methyl ester (yellow sohd) MS 471
e 0q U|noI|ne 2-carboxylic acid nethyl
bV NP w?{z PRARIC (copmompddit 60); 20
3-(4- m%eg’ulﬁ)dyﬂbéﬂﬁﬁl)h@éw)i%ﬁ@n?fﬁyhfcﬁH}%Mb) 11 @ﬁ%ﬁﬂwﬁn&xgcarb—

ul nol i ne-2-car boxylic acid
n@tfﬂwac@sm@hyl(qs@r K@ﬁv‘f%\m@hé) M= 44589+l (P = d9p-232°C
1§&7§?65ﬁ319 (conmpound 64); 3-
tert-But oxycarbonyl - pi perazi ne-

3- (1E l\éﬂhmﬁquybbmzyl)ﬂ -meilppitdopin-d-nheaylt Loydigre- (1,8 naphthyri-

1
d?nfe% WE%& g po T&ﬁﬁés&?&%ﬂé&' sbﬁ?)a@/ﬁ q?%sc %gﬁﬁ‘m 202-

6294"(31(501@(3911@ 3

1-(3 ?ﬁa‘)‘&ﬁ %ye%h&g?‘l:)l -ORg! %égj-n%negul(f W%Hf}ﬂbe? W R oREPZVdihydro-
néb&]tmyﬁﬁhmld@ez’- cab oy Ialed 1 ﬂ fﬁ’@r H%}PW@§P]é¢); MS = 485
(?(/[f %nl‘g ;5‘6"@ 198¥8 (com%%glm[iw = 183.3-187.5C

1- C]{CIOZy@ltﬂbiJ{%flmesbmslﬂéﬂYhhémﬂ)f*bﬁmth%én@&q },4-dibydro[1,8]naph-
TR AL b BB gy e~

yé$06ﬁ/2l°6dnf)mpmd=28¢41 [MH—I] WP = 90. 9- 93.3C

3- (éﬁ%%?ﬁ%gﬁég]?obeﬂz )(’/llglee 4| S)XO 1- ((tetrah%'?]mﬁ% I% 1)- 14 d1h|}]fdro
zj/l, |nafrh thyeti figek - Mca@h@cyhc 4c1dd11¢1;§1ﬂr®ter [yelﬂog]foam) M =471

APl UEls 7 %%%JOWE’,FH%K‘F 15 110, 70

1- (((l&ﬁﬁ)eijhﬂdm cyBl@pa_nty]Of: 4-methanesulfonyl-benzyl)-7-methyl-4-oxo-1,4-

ﬂ%?rert'oﬁ dgz F{W% rc]:§1¥)|% ez[&c%/ %&}hyf’ester (yellow solid); MS = 471

oﬂd+111IﬂPhyH%bLﬂﬂ7%¥h@phﬂhwmd@ﬁhe 2-carboxylic acid
B e S e
PAAINER200B6:046 80id methyl ester (light yellow solid); MS = 429 [M+H]'; MP =
73.0-75.5°C {compound 34};
1-(1,1-Dioxo-tetrahydrothiophen-3-yl)-3-(4-methanesulfonyl-benzyl)-7-methyl-4-oxo-
1,4-dihydro-[1,8}naphthyridine-2-carboxylic acid methyl ester (light yeliow foam};
MS = 505 [M-F1]"; MP = 121.1-123.3°C (compound 36};
[-Cyclopropyl-3-(4-methanesulfonyl-benzyl)-7-methyl-4-oxo-1,4-dihydro-[ 1,8 naph-
thyridine-2-carboxylic acid methyl ester (light brown foam); MS = 427 [M+H]"; MP
= 73.9-78.8°C (compound 33};
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-58 1-(3-hydroxycycl opentyl) -3-
(r-nmet hanesul fonyl benzyl) -7-nethyl - 4- oxo-

wo 20b8/438dbnydro- [ 1, 8] napht hyri d| ne- 2- car boxyl i gCBEPWOS/055807

nmet hyl ester (conpound 61);
[ 4- (2- Hydr o) cy- ethylcarbanny$3 benzyl ]
hyl - 4- oxo

3R ETHE S oA aP ety el 0¥0-1d-diydro-

18%@};‘)@@191%@1&%&@@-car§§§ﬁc 444 rﬁ%ﬁﬂes’ctr (yeRoWbolid); MS = 459 [M-+H]";

3MB= H@ﬁﬁo&?éé@ﬁ@ﬂ?Po I) 7- et hyl - 4- oxo- | - phenyl -
3- B%nfb @'3'}‘&59)((9 I inflh }‘Ilﬁpl'ﬂte e oxgllnﬁdﬁrryﬁﬁf RO e 2 -2 bxylic acid

est er (conpound % gﬁ f I uor ophe ?yl) -3 -
(m%xlﬁa%wlﬂemds hMa 527% jcomperad 3)i4- di hydr o
3-(h-Meddl es{ﬂ I—b&lﬂz}}?' P“n‘i@hﬁ @@i{pPXy&hﬁr@&ﬁxﬁolﬂ—Mhboxyhc acid

22%2{#@F sty axa&k&)hﬁ%n£99jﬂwfﬂeﬂﬁympqvmé%a | - phenyl -
3- (%JA%ﬁgla?ﬁig&gn}yl?bn&@%hly—Bko 1 RG YRt G RAIRRNYY tifoldsd- T carboxylic
[4c1@4nﬁlyﬂﬁ@iﬁy6¢§redmxdﬁlrl:wbaﬁéy NitsEH )P = 157-159°C (compound

t hyl - 4- oxo-1 - phenyl - 1, 4-di hydro- |
1 % napht hyri di ne- 2- carboxyllc acid nethyl est

Ber(ng}@]@lml 7o) methyl-{ghlereid oxpot GHERAYS- d@x_ydroqumolme -2-carbox-
| 1 o]
O ey s Y s s

eétcenpt(tmlrﬁﬁound 77);
7- C%l(é]r% ?‘{:433@2 ﬁg?ﬁ?g)haf% Hi%ﬂ?fy kul —bénz -4- oxo 1 phenyl 1,4-di-

trid |ne - car box

abvdirqqemq»}&heésqaebowh@ﬁ@@ umhﬁ%ter (pffcwhm povader); S 541

[ Mﬁ%mﬂ %trgqlbg?bﬁﬁ 44#%1?@8@;9&%%%6 (conpound
3- {‘80; (rﬁpf EuWB@@@thMSHpMQXy) }15L(l@n‘fo[yu drapH ey |?J?oro 4-gx0-1-
G Rt TR b SR SR s e
métdnpporaeitédy; (conpound 81); )
N e R T
es;uB'roh(lc—@rqadmmh@@ﬁ methyl ester (yellow powder); MS 569 [ ; MP
thyrlgyne % g&%% @ég)l phenyl - 1, 4-di hydr o[ 1, 8]naph

P¥€ acid 25 met hyl ester
Me}m}@mebxgaa)rbo@d p[zpsr@mhy chulfrind]-hema s ul-loleye-fierzly phenyl-

na’p%n%?} e g acr oxy ?(L:Clégn élw ] Q%&%I (%fivg%%(fgﬂ)OWder)’ M> =652
( ¢M°ﬂ}ib Jlﬁcbiﬁ@n)undaﬁ’ﬁd 3-

i A TR T ARRARYY B PERRFIAEtoRH! LAY FomRAY-Lofo-1.4-
1dﬂbﬂaph1&knpﬁ%wsdﬁwéhchbnyﬁm@ﬁdandhﬂsﬁhyKO@@@E@fbmn)PﬂSf
(izﬂﬁgQEHS%ﬁg (§%ﬁ§§$g§§§ ot esu?? ﬁ;f)ogenzyl] 4- 0X0

1,Gﬁﬂobpﬁbﬁﬁ%InﬂhémﬁuhymﬂdezﬁbWHnahﬁkéax@dxydmgdat Jg8]naph-

nﬁ@ﬁ?dé?eeit aeIEbff& afsﬂy/dr ox37 e? %lrn((leghﬁ T %(r)}vy\/l If(}aI%)é anSyI ]441 M+H] MP

- =9t ay.Bel (dmpound 58);

1-({1S,38)-3-Hydroxy-cyclopentyl)-3-(4-methanesulfonyl-benzyl)-7-methyl-4-oxo-~1,4-
dihydro-{1,8]naphthyridine-2-carboxylic acid methyl ester (light yellow foam); MS
— 471 [M+H]"; MP = 118.3-119.7°C (compound 71);

1-((1R,3R)-3-Hydroxymethyl-cyclopentyl)-3-(4-methanesulfonyl-benzyl)-7-methyl-4-
oxo-1,4-dihydro-[1,8 Jnaphthyridine-2-carboxylic acid methyl ester (light brown
solid); MS = 485 [M+H]"; MP = 161.8-164.7°C (compound 57);



di hydr oqui nol i ne- 2-car boxylic acid nmethyl ester
(conpound 56) was carried out according to the

WO 2008/9%68S shown in Scheme 10. WO 2008/ 138920 pCTI/EP2008/055807
PCT/ EP2008/ 055807 -59 0 0 0 C I/ NI COOnme S C
I/ N1 Coone |i~\OH mSCHEEr@Elo To

A b L e
i Bt 8dint D0QuBERY1iE Qc1@ nhgefl eEter @bmpoEnést); MeCH
aplby adinl s
4‘,,.@; By barogy Hpeer 1 et doe s D et Athgidee-[1.81-

ShhpHReHERE-2eafh 1@&%%@@8& Aff-adite ROmENS adged M+H]”
Theﬁregbltl ng di“re exsftrlict ed \t/ath %c (39(

5 25Ut 191 FHE2 Statbsararr ic extracts were washed
3-(WinidihoEdrBEnyl BehBh - @Mﬁéthﬂa@% 1-pHenyier, edilafdo[ 1,8 naphthyri-

evapor at ed under ‘reduced pressure to give a

y Eineciaspexitic P merthi cstetir@mRAndfd)was purified by

1- (1 lﬂ%rb ﬁ@ﬁﬁﬂ@t(@%é&ﬁ'&a{esﬁﬁé@%&m}@ Méﬁ@m ok®- 104 &ﬂlydro[l 8}naph-
g ro-3-|4- dr oxyet hanesul fo %%F - benzyl | - 4- oxo

Fthéﬁmﬂl'ﬁif &XY maﬁgﬂdmﬂ%?ﬂ?ﬂ (eppou oxylic aci d
10 3- (M@Aﬁ%ﬁ@ﬁﬂ‘l}%ﬁzﬁ) mﬁletﬁgl @-BX@-flf— Mﬁi lLFéJ: [hl ,9YRaptithyri-
ynt hesi s of
3d{n¢ A-gar IﬂCI§|(9‘§FIH<2‘FIPﬁs75 ; suI fonyl ) benzyl ] - 4- oxo-1
(P ﬁ?@%&gt of @gﬁasr%&%mmhmpﬂn&ﬁﬁbpm if or&{AdL,4-dihydro-

he synthesis
o{BS@pl(iﬂnmé@le ~Casbere] 1az¢1déu¢thg1@|sqebw3¢mpor§@ﬁz79 3] - 4- oxo

1-(3.h: aﬁﬂi@%{é 9(4— Qaﬁfd?ﬁiﬂeﬂﬁdﬁﬁﬁ&i@ﬂwbk&l@%Hydm 1,81-

COI’TpOUﬂ was carried qut aCCOTdI ng

15 oapfﬁbwpimeés@rwmwda rs@thélrf@tel fcompaupg 7&iep B ~N
3- (égﬁq&% /%gggg@‘éll&xgtp }ny{l ) 40 gﬁédg)~%8¥9pggﬂﬁﬂé-§sc%aﬂ)xyllc
acid methyl ester (compound 79);
7-chloro-3-[4-(4-methylpiperazin-1-sulfonyl) benzyl]- 1 -phenyl-2-propionyl-1H-
quinolin-4-one {compound 80) mp = >300°C; M+H 564;
20  1-(3-fluorophenyl)-3-(4-methanesulfonylbenzyl)-7-methyl-4-oxo-1,4-dihydro-
[1,8}naphthyridine-2-carboxylic acid methyl ester (compound 81});
7-methyl-4-0x0-1-phenyl-3-pyrimidin-5-ylmethyl-1,4-dihydro[1,8] naphthyridine-2-
carboxylic acid methyl ester (compound 82);
- 3-benzyl-7-methyl-4-oxo- 1-phenyl-1,4-dihydro{1,8]naphthyridine-2-carboxylic acid
25 methyl ester (compound 91);
3-[4-(2-hydroxyethanesulfonyl)benzyl]-7-methyl-4-oxo-1-phenyl-1,4-dihydro[1,8] -
naphthyridine-2-carboxylic acid methyl ester (compound 93); and
3-[4-(4-t-butoxycarbonylpiperazine-1-sulfonyl)benzyl |- 7-methyl-4-oxo-1-phenyl-1,4-
dihydro[1,8}naphthyridine-2-carboxylic acid methyl ester (compound 96).

30 Example3: Synthesis of 7-chloro-3-[4-(2-hydroxyethanesulfonyl)-benzyl}-4-oxo-1-
phenyl-1,4-dihydroquinoline-2-carboxylic acid methyl ester

The synthesis of 7-chloro-3-{4-(2-hydroxyethanesulfonyl)-benzyl]-4-oxo-1-phenyl-1,4-
dihydroquinoline-2-carboxylic acid methyl ester (compound 56) was carried out

according to the process shown in Scheme 10.



/| StepC h13C- O/ I / O1 3 NN,S\ I HV \ 10S O
Ho\ O~"CHa / NV I \'r I Step DO SN SCHEME
wo 200d1f3oft ep A- A mxture PCT/EP2008/055807
of (E)-1-(4-chl oro-2-nitro-ph§nyl) 3-[4- (4- et hyl - pi pe
razi ne-1-sul f- onyl)-phenyl] -propenone (1.13 g) and
pal | adi urr(O) on carbon (10% 100 rrg% inamx- ture
of EtCOH and THE (10:1, 250 nL) was t| rred under H2

g). overni ght. - g xture
hrougl gl af [ paper ,

Hd ek apor at edAQdet.r.e presdur e
Cto Viel § 1- tMm henyl §53-[4- (4% ne “pi pefi™348 on
[ ul fonyl ) - pheqyl ] - propan- | ; (1.18 g) Cas a

white d. Step B: m xt ure of
1-(2- gphenyl ) - 3-[ 4o 4- met hyl p zi ne-| - sul fonyl

- propan-1-one (1.16 g), copper powder (90
scHEME K (19.7 ng), K2CO3 (495 ngy) and iodo- benzene
(1.3 nmL) in dibutyl ether (25 nL) was heated at 160C

To §iehlaro oy Bt R onk Sp S E st 4oyl B S dihfhogs
quifiblinel 2 H@oxAddR M mahgl dske (1@EBnk} inngmidture wf FHERgAIdMeOL (1:5,
heat ed 160C over ction

5 12 pheagadicdd S&hﬂl@é\aﬁmﬁ?{@&dﬁ r P‘@é‘ﬁ&&l%ﬁ@g&ﬁg‘? reaction

mixthR WRSHEE (Nass RAdd NaHCOon edt Reoeel) added The8sultigg mixture
and Et QAc (50 nlL), the organic [ayer separated, and

was dxeraciad) ufemLFsOIAayiér 2puml)eXhs exnbige tgﬁmEtem%ctf( peregpshed with
n

briffried BerAOB00 HheRaIBR Farfti AT St Blied $RAREH hPa

yelluwdﬁmmeﬂh The c1pr<k et waPuTified by lﬂd@l sheeinaiggraphs (EtOAC/-

10 “é)'rﬁo'rggv% (_j’éhlé%"i‘%ﬁ? :tﬁ‘%ﬂ%&g‘[%%’é%lf r@%“‘{%%\@ﬁg'al?% a &)fhgﬁyi 1,4-
d]h@dI{MqL(LAetlmﬁ Zrthblomﬂ[caaz::c}meﬂ}ylsmtefrdﬁfyﬁ yng) as an off- wh1te powder. MS
_ ophenyl ) - propan-1| - one (258
B %Wxﬁ% ’]=M%6_4[. E@ % ?\{/k md] WO 2008/ 138920
PCT/ EP2008/ 055807 - 61 Step C. Methyl oxalyl chloride
Exafipl84ni) Sym—:thesauhféd [4- 6l-methoyl-pipesaring- 1-3ulfaryl Abensy Hyl-oxo-1-

LD o | By 1 B3 LGy RRERE A cabnl g hanatRgRp oY

- propanf

15 The synthesis of 3-[4-(4-methyl-piperazine-1-sulfonyl)-benzyl]-4-oxo-1-phenyl-1,4-di-

hydroquinoline-2-carboxylic acid methyl ester {compound 29} was carried out according

to the process shown in Scheme 11.

o]

—= | N/I? B
@] —_—

o}

o=Y—0

H,C
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15

20

mol ) in toluene (20 nL). The reaction m xture was
heated at reflux overnight, then evaporated under

woO 2608dswver pressure to give PCT/EP2008/055807

N-(2-{3-[4-(4-net hyl pi perazi ne-1-sulfonyl) 5
phenyl]-propionyl}-phenyl)-hé henyl - oxal am c acid
nmet hyl ester, which was used w thout further
purification. M5 = 550.0 [M+tH +. Step D: A mixture
of

LN (2-{3-[4- (4- et Hj %VQ
ALy Sy et e
] \ X&
cool ed apd 10 evaporat ed ,undelj)* reduced O

pressure. The ref e was partitioned between water
(25 nm) and EtO&g _£25 nl), the organic |ayer
separated, and the aqueous | ayer extracted with
Et OAc (2x 25 nL). The conbi ned organic extracts were
washed wth %%lne dried over Na2SM4, filtered and

: ;\ﬁa.under reduced pressure. The crude
purified tw ce by flash chromatography

( DONABOH) e, by prepagrétive TLC 15 (DCM MeCH,

95:5) to af\f

é%b54'( ; R @héxLxéulfonyl) benzyl ] - 4- oxo- 1-
yl di hydr oqui ol i ne-2-carboxylic acid net hyl

ester ight brown Solid. MS = 532.0 [MrH +. MP =

210. 0- 212 0C. Exanple 5: Synthesis of

3- 4 car boxy-benzyl)-7-chl or o- 4- oxo- | - phenyl - 1, 4-di hy
SCHENIE Hlui nol i ne- 2-carboxylic acid nethyl ester 20 The

synt hesi s of

Steﬁ AL A BAERLWY ( émzchmo?o Qh:h% kafénﬁ)}@- [4— Pﬂﬂﬁﬁtﬂyi bipferadiday1 -sulf-

YOQUI nol i ne- car oxy ic acid meth y ester

ony b@hﬁﬁfUn@rorg}onséé 13 &) ppe galipdiugd) oRsarpan 1 &on LRmgpin a mix-
turQof | e )z énd rHr @O (l:l 234 Iﬁ% & unded 1) (&@Hﬁﬁ/ﬁre@&r@) overnight.

Th&%ﬁéﬁa&urgw@wﬂm@ anyeh gass ey Glicrarages aphdigyfitrare
evagoﬂa’téﬂ hedr fédugéi }%éésﬁﬁ’é ‘éo"’ﬁel&‘i C{Q[eﬁ%}élﬂlﬁnﬁk’ﬂ @@LHﬁé{;hyI—plper—

ster_ (conpound
azingy1 9By 1phery)) Iwaﬁﬂ%‘tqullfe(é lﬁtg)maw@? Fﬁlgﬂm The

reacti on m xture was then stlrred at 50C for 3 h,

hen Buhi-asel £ Whiifo thAKEN - nyl)-phenyl] -
Stegepar at eLg St hg WO ZOﬁnggSQEO PCT/ EP2 %8/ 055807 ny)f enyll

propgird oeps (1 éﬁ@ﬂ capPei Baveter B30 madif g LA 1) (505 @Ramghand iodo-
bedz8s4 1t g) M diEngrﬁetﬁét (Zg%ﬁ)dw&‘ Helted Bt gﬁfb(} (Eﬂ %aﬁl%ﬁ'p@l%%re)
organic extracts were dried over Na2SO4, filtered an
ovesnighbAgeemd aliquot of KI (19.7 mg), KoaCOs (495 mg) and iodobenzene (1.30 mL)
was added, and the resulting mixture again heated at 160°C overnight. The reaction mix-
ture was then cooled and concentrated under reduced pressure. The residue was parti-

tioned between water (50 mL) and EtOAc (50 mL), the organic layer separated, and the
aqueous layer was extracted with EtOAc (2x 50 mL). The combined organic extracts were
washed with brine, dried over Na,SO,, filtered and evaporated under reduced pressure.
The crude fesidue was purified by flash chromatography (DCM/MeOH, 98:2 for 5
minutes, 95:5 from minutes 10 to 15) to afford 3-[4-(4-methylpiperazine-1-sulfonyl)-
phenyl] —1-(2—pheny13minophenyl)—propan—l—one (258 mg). MS = 464.0 [M+H]".
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under reduced pressure. The crude residue was
purified by preparative TLC (hexanel - acetone, 70:30

wo 2008/%88%a0H) to afford 11 ng of PCT/EP2008/655807

3- (4-carboxybenzyl)-7-chl oro-4-oxo0-1 5
phenyl 1, 4- di hydr oqui nol i ne- @lcarboxyllc aC|d nmet hyl

Steggig tkg%?}%ag@ %{%bg 1:8]95I \Ig%rﬂd%{s cé‘[osa unon of3 [4-(4-methyl-

plpgmﬁhbﬂféﬁifgn{flﬁphgnﬁ] Mt HeaslaRamaphlenyll ) -bretaiel-Byit €3.18/71 € 0.5

mﬂmlrblﬂ tplugae AP LY The seaction gyiure was hpted gt sl pmigitothen

evag@ra&axﬂdbﬁreaatéa zpr&%hfbyt'o t1er(246-[The-mathiibgstsimt 1-sulfonyl)-
chloro di net hyl c rbannxi 1, 1-di et hy] et hyl
phegy Wp,lyl} phenyl) -N-phenyl-oxalamic acid methyl ester, which was use

mtﬂ@&ﬁwhﬂlerﬁpxﬂﬁ@aﬁmpmwl5séoétmtmy*dr oqui nol i ne- 2- car boxy

lic acid ' nethyl ester (conmpound 38) was carried out

dij to th h
Step D e of AN -4 - SRS bmeRner o Reoabeny P repienyl)-

phetivl) N-pREhfEMRathhid cidodBibel] Wéter @h. 0.5 mmol) and 1@_(:03 (123 mg ) in
3 4- Car boxy- benzyl) - 7-ch] or g- 4- oxo-| - phenyl

BEbelimb! Vaseptedah F%WN thatharepionynixgye s F‘FB ce@{%ﬁ and

evaﬁorla?edmb) vedﬁcél‘f@r@%u?ﬁ fﬂh&&és[dmata ;Shrtﬁiléﬁ)h}é& ng%e% whidd (25 mL)
an

and:%mcd%rmé)(tirs Oﬁaa)mwager S§Rqri‘tF8>om§ AU Wﬁr??“raqfﬁ%wlﬂl
EtCE}e ﬁk 29 Q?Iﬁ]e')ﬂlg E(%n%% B?Ja?n'ict éx%ggtg wggﬁt Mﬁ@%%@%%{mﬁ n&iﬂed over

of gan ayér separate
Na)se, eﬁlter«ﬁ amid:omzertrd‘ﬂa:?ﬁﬁ)c&,r réddctcé peedsura richeevagrorsad@dwas

t under .r res ur residue wa
Pl MR R S e A oy el SR i o Freigsye i
(DEX/ Vel 95:5) to afford 3 4 (4 methylplperazme I sulfonyl)—benzyl] -4-0x0-1-

phe(t’lgﬁg %%_% ]ﬁ]}ey ar bcf r%%ms%s‘teir as 'hgl% bern%E)Irl]&/ IMS =

532IxH&dﬂmydimrquomﬁanﬂﬁeez carboxyllc acid nethyl ester
(71 ny) as a Ilght bromn foam MS = 574 [N%Fﬂ+ MP =

84..1-95. bove de PLOC

xappple gppr ﬁ n]?ftng}rﬁgr%ﬁoﬁohe 1ol IP emﬁlapgé]éhydm'
conmpoun dq?mﬂelﬁlﬁe chﬂﬁvﬁ(?lﬁk acid methyl ester
7- Chl or o- 4- oxo- | - phenyl - 3- { 4-

R

carlfdxiyitiiicid eyl egenfepmifburd $30waq Mﬂrﬂdfoutl‘a@sh:o\ﬂﬁﬁl- ScBaGe 12.
(conmpound 39); WD 2008/ 138920 PCT/ EP2008/ 055807 - 63

O (). —-
COOMe c

N COOMe

SCHEME 12

A mixture of 7-chloro-3-(4-methoxycarbonyl-benzyl)-4-o0xo-1-phenyl-1,4-dibydro-
quinoline-2-carboxylic acid methyl ester (compound 10, 31 mg) and LiOH (1 M aqg, 1
mL) in MeOH (10 mL) was stirred at RT overnight. The reaction mixture was then
stirred at 50°C for 3 h, then extracted with EtOAc. The organic layer was separated, the
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3- [4-(2- Am no- 2- et hyl - propylcarbannyl)-benzyl]
- 7-chl or 0- 4- oxo- 1- phenyl -1, 4-di -

wo 200¥/84segui nol i ne- 2- car boxyl | c aC| d net hyl est@fr/tbio@issse7
C

brown solid), M5 = 518 [N%t2+; MP = 210.6-212.7

(conpound 52);

7- Chl or o- 4- ox0- | - phenyl - yrroI|d|n | car ba
aqwe?uﬁerrzyejdhﬁfdby@dﬂ%rﬁéo% (?tjl)t ‘%tthﬁ gespling f F%,tfaétf-‘r
EtdFF:t *]?MJ; ccﬁﬁEﬁEd B%Eaﬁﬂtexﬁ%tk el BR@oveMRa; SR 1B tdrddridd evaporated

undrr mﬂuércbp IESS(‘J‘% The ﬁﬁ&%gslf nuE[ waszmtr@éri ibyiprenarafive dhbaReyane -
acedonP eﬂ)z%l 1ok 'A%E)d{r)r% qlﬁcgrd glufn%%lf Bf(@ M}_ﬁﬂl) J7Cch@r9ﬂod4 0x0-1-

met'hyl™ ester own solid = 53
phepyli ] §-dizdiroqyinelere %@wdpo }c acg?omethyl ester as an off whlte solid. MS =
4mﬂﬁﬁ*l95?0%6565 2- di met hyl am noet hyl car banoyl ) - benzyl ]

- 4-oxo0- 1 - phenyl - 4 dlhydro- qU|noI|ne 2- carboxyllc

aci d met hyl ester ight yellow fo

Exapples: +- Syngipests of g5 12233 %@ ’é’éﬁ%ﬂ&ﬁ&@f)’“ éﬁamethylethvlcarb—
7-Chl or 11'? )E%Belll h@ B¥h- 'lﬁl{eﬂﬂr}??lﬁﬁlﬁfc&bhﬁhﬁhﬂe -YlcafoRYlic acid
car banoy enzy
qU|noI|n@e@th¥®bxyllc aC|d met hyl ester (light
yellow, foam, M5 = 544 [M+H +; 15 MP =

o0 ﬁ%&ﬁﬂl 1L diny MRy i
Thééﬁﬁﬁgggﬁygﬁ%hggm% dr%?ﬁé%ﬁ?lcarbéﬁn I)-be#?ﬁic&bggfg
benzyl}- 4meﬁyphew14,edﬁydrwmqt@m2nearbm@f r:eestymrtgylgéfﬁe
r hesis

&Ogﬁ%ﬁﬁoro- %Tﬁ%? - ?%ﬁ&%% ﬁ%ﬁ?ﬁ%ﬁ%yl)-b%ﬁ%%???i%oxo
-I-phenyl 1,4- 20 dlhydrqu|noIine 2-carboxylic acid
nethyl ester (conpound 18) was f.rr|ed out according

shown i n Schenrg 24 1111 H
Cl N_cogve SCHEME 14 |A
al & 0fao COOMe AN
3- (4 c rboxybenzyl) 7 chIoro 4- xo | - phenyli- 1 /4% dilhyd
roqui ne-2- 25 carboxylic a met hyl ester (167

ny, mmol ), 2-am noet hanol nmg, 0.56 nmol),

HOBt 0 ng), EDCl (142 ng, 0.74 mmol) and DI PEA (0.5
SCHEME™T™ DCM (10 nL) and DWMF (0.4 nL) was stirred at

RT for 2 h. The reaction m xture was then partitioned

A lEiya o CHRORB B G HPTaT B g P g By auinoline 2-
car%{?’@pﬁmd fﬂelt}hﬂ} eger @edng\oeup%ﬁtoed ungRb-3 Npuchshethyl-butyramide
(24 p@rpg,zmg%gggdﬁo rnrg?g |34: mmol ang %?f’l%g%? %) in THF (15 mL) was
stirred at RT overnight. The reaction mixture was partitioned between water and EtOAc,
the organic layer separated, washed with water, dried over Na,;SOy, filtered, and evapora-
ted under reduced pressure. The crude residue was purified by preparative TLC (EtOAc/-
hexane, 75:25) to vield 7-chloro-3-{4-(2-dimethylcarbamoyl-1,1-dimethyl-ethylcarb-
amoyl}-benzyl]-4-oxo-1-phenyl-1,4-dihydro-quinoline-2-carboxylic acid methyl ester
(71 mg) as a light brown foam. MS = 574 [M+H]"; MP = 84.1-95.5°C.

Using the above described procedure and the appropriate starting materials, the following

compounds were prepared:

7-Chloro-4-oxo-1-phenyl-3-{4-[((S}-1-pyrrolidin-2-ylmethyl)-carbamoyl}-benzyl}-1,4-
dihydroquinoline-2-carboxylic acid methyl ester (light brown foam), MS = 530
[M+H]"; MP = 124-138°C (compound 39);



-64 was purified twce by flash chromatography to
afford 7-chl oro-3-[4-(2-hydroxyet hyl -

WO 2@ankmpoyl ) - benzyl | - 4- oxo- 1- phenyl - 1, 4- di hy drOTyEPZ008/D35807
e-2-carboxylic acid nethyl e er (99 ng) as an
of f-white powder. M5 = 491 [ MP = 162 163. 5C.

ﬁgeéﬁ?rrlgao?’ﬁ}eﬂﬁv‘??vﬁﬁwéﬁrh %Ylﬂﬁsm%ﬁ ofh TS b TphI iy -

ogubroline-2-carboxylic acid methyl ester (light brown sohd) MS 518

R B AT 0

7- (Ilmﬂtnyzi oSt qj’heﬁﬂl-g-m (W@Wﬂlﬁ@l-ylcb)rbaﬂ\@fl}'—b%l -1,Mddydro-

= 110-11 4
5 Vpemehnersatoubc SR 2Ry Bkt aERHISN Baginy s = s16 M1
- 3P 8l0- s (churbodhd 419

d | 2- b |
7O e oo es LR i e bpon hsaf b - 48t
( q@amediued- c%@iﬁ;‘(hc acid rnet}grl ester (brown solid), MS = 530 [M+H]"; MP =

3-d r oxy- propyl car banoyl ) - benzyl]
Eggg% ?3ﬁﬁ£ POl 4] fwdro- qui nol i ne- 2- car boxylic

10 7- caﬁdnd ety dineah ¢l ﬁn’]ﬁllld 1caybdd1@m-bawﬁr4) oxdVB-phehiddl, 4-dihydro-

A R 2325(1?98 gﬁﬁFiéleﬁn?@’aHbWﬁS{ﬁeﬁ?W) ME SR8 [MpBHIS
hwngl: A84- g:JzBmer(@&ﬁpG@ﬂ;dmg ardd car boxylic acid mnet hyl
% %f&je{@a}%b &ﬁ%\?rgrg; 21111— -yl- gth?lzgrbgmo%;ﬂ) benzy%ol 4-dihydro-

7qﬁﬁioﬂhé124ca lic Rhe Rwthyd ebtér (ighpeliew] foamd; s Heny | N+H]";
wgﬁﬁ % ydr oqui ngl j.ne-2- carboxylic acid
15 Ilégf%% URG dFIBRP R -salt (conpound 17) (yellow
pomder) (the 20 salt was generated by adding a
Exa9@pibl i ons;aﬁhéﬂﬁ oﬂmﬁbﬁ@i{@(@-h§@iobt§r¢tﬁﬂc@4baﬂm¢nl&h@yuu-oxo 1-
oxo- | - phenyl - [4 (Rlpera ne- I-carBonyI) be zyI
- di hydroalmnﬂbh riéhyd yraeborypg adid Hekiebiconpound
Et OAc) , = 516 [ MtH] +; I\/P = 161 164C;
7-chloro-3-[4-(2- hydroxy ethylcarbannyl) benzyl ] - 4 (0)4
Thc? %fgﬁﬁgpheag |7g Boi}o-%g[h (d gﬁlqge }llcrzla(rebazmgy ggnxz)}/ri | CO)?(S 1-phenyl-1,4-
20 f»dl{oquﬁlahm gr@m@x%hmlayﬁdﬂm BYELRD Bﬁﬂdi lS)bs&z[ch)éfﬂeﬂmﬂE
it

xo-1 - phenyl -1 - hydro
%‘Fﬁw}?? Brasess sh 9‘3?%§$ﬁ“@ Heid net hyI est er

(conpound 78); and
3-[4- (Zeacetoxyethylcarbannyl)benzyb 7-chl or o- 4- oxo-

ace

0
¢ hanoyl ) - benzyl ] -
4- 0X0 mhenyl-1,4-dihydroquinoli - carboxylic
acid ¥hyl ester (compound 37) was™Carri ed

SCHEME 14

A mixture of 3-(4-carboxybenzyl)-7-chloro-4-oxo-1-phenyl-1,4-dihydroquinoline-2-
25  carboxvylic acid methyl ester (167 mg, 0.37 mmol), 2-aminoethanol (34 mg, 0.56 mmol),
HOBt (50 mg), EDCI (142 mg, 0.74 mmol) and DIPEA (0.5 mL) in DCM (10 mL) and
DMEF (0.4 mL) was stirred at RT for 2 h. The reaction mixture was then partitioned
between water and EtOAc. The organic layer was separated, washed twice with water,

dried over Na,SQ,, filtered and evaporated under reduced pressure. The crude residue
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out according to the process shown in Schene 15. WO
2008/ 138920 PCT/ EP2008/ 055807 -65 O O CHO O\ / \

WO 2608%92@ epA\ / \ "CI NHCOONC / NH COU\ﬁ:T/ﬂzoﬁSIMﬂsw

[l Step B 00C H 000 O C/ NI
CI/NHCI/NHO ~NH VNH545'(eprJ )/NHC
HO'' O HO' SCHEME 15 Step A1 A nixtu
was:pt(rzﬁeéﬁwme@yﬂaﬁh@ﬁyn@mg%éﬁyﬁytd&#&ﬁ@né HZ “pygroxgetlyyl-
o)
carﬂﬁﬁl)j)l) bénzyf 4 BY-1 O%Iﬁ{%ﬁﬂ P4%ﬁrﬁhﬂéﬁm@£ﬁho%&m%§ﬂ%§mﬂ ester

(98 o dhte PRIV 1 MHE  MHEeil 7 1688°G.or e

was collected by filtration and dried in a vacuum

In ﬁ% &t %aﬁﬁ@roﬁﬂn th7 a%pi;g riate starting materials, the following compounds
4-1 (E)-3-(4-chl t?eny | am no-

wersseRArgd: 3- oxo- propenyl] benzoic acid nethyl ester as
r [ ,
7- Cgfgorgd%:ﬂ%g § 3&% I% églgér alﬂogy%ﬁzﬁpﬁ%xaq Phdryed 4-di
§@H0Hium§]’hﬁ¢'>2t®r@x}’b§<@@ élteguﬂ Wtﬁq{llﬁb@ewn?ﬁ]éd)w%r Aék
or e . GptL ﬁﬁ@@r(gﬂbb%%er Na2SO4, filtered 10

orat ed under reduced pressure to

el d
7- Qb.lqgrpé) }; (I masphdirod 2l-gheteprhamayb-benzyl]-4- ox%l 1-phenyi- 1,4-di-
pﬂ?&%%hm%hﬁég - RURRSHY hdid REREDEGeATith KrdRA sOEd), M €60

of MAHIE) MB-+ 102 WeSEd comphiens 2@ no- phenyl ) - 3- 0xo- pr op
7- C%!_i‘%tjronl%gp giy% %gﬁgg%&?g@aﬂm%g§ anﬂo)ldoxo 1 D]E:klxen(yl 1,4-dihydro-
nyuin@lige-AraerhoxylHomid p@@mgster (bgh*awﬂqw mmien)n M$E D@S@\HH
It,m%()sfdﬁrgo gg{[%@ . 15 night. The resulting
u

ure was ‘evapor der reduced pressure, and

7- theror3eé4 Dfuhd- dupaﬁwlcart@nwlbew@eﬁomml etheadL grddnroquioline-
o i RERRl B (R FbNEOR AR P XL 45 Pl MP -
t B27.31288nPC (doa}@mundrh@,d over Na2SO4,
7-chloro-4-oxo-1-phenyl-3-[4-(piperazine-1-carbonyl)-benzyl|-1,4-dihydroquinoline-2-
carboxylic acid methyl ester hydrochloride salt (compound 17) (yellow powder) (the
salt was geherated by adding a solution of HCl in Et,O to a solution of 7-chloro-4-
oxo0-1-phenyl-3-[4-(piperazine-1-carbonyl)-benzyl]-1,4-dihydroquinoline-2-carb-
- oxylic acid methyl ester in EtQAc), MS = 516 [M+1] s MP = 161-164°C;
7-chloro-3-[4-(2-hydroxy-ethylcarbamoyl)-benzyl]-4-oxo-1-phenyl-1,4-dihydro-
quinoline-2-carboxylic acid {compound 49);
3-{4-(2-hydroxy-2-methylpropylcarbamoyt)-benzyl ] - 7-methyl-4-oxo-1-phenyl-1,4-di-
hydro[1,8]naphthyridine-2-carboxylic acid methyl ester (compound 78}; and
3-[4-(2-acetoxyethylcarbamoyl)benzyl]-7-chloro-4-oxo-1-phenyl-1,4-dihydroquinoline-
2-carboxylic acid methyl ester (compound 95).

Example 8:  Synthesis of 7-Chloro-3-[4-(4-hydroexycyclohexylcarbamoyl)-benzyl]-4-
oxo-1-phenyl-1,4-dihydroquinoline-2-carboxylic acid methyl ester

The synthesis of 7-chloro-3-{4-(4-hydroxycyclohexylcarbamoyl)-benzyl]|-4-oxo-1-
phenyl-1,4-dihydroquinoline-2-carboxylic acid methyl ester (compound 37) was carried

out according to the process shown in Scheme 15.
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filtered and evaporated under reduced pressure. The
residue was purified by preparative TLC

WO 20081 £3020 hexane, 75:25) and conbi ned wi th t hePGUEPW08/855807

collected to yield 4-[(E)- 3- é4 20

chl or 0- 2- phenyl am no- phenyl) 33~ oxo- propenyl ] -N-(4-hyd
roxy-cycl ohexyl)-benzam de (197 ng). M5 = 445
[MeH] 4. Step G A mxtureo

of 4-[ E) 3- (4 chI or 0- 2 ' :

( 4- ‘@ . - 9
Iatlmu ox de~£50,19) i f ,
““THE afid acet ope (100/ 50/ 100 nL) was stirre deisﬂ%
(bal on pre e) at 2 for 1 h. Ther timg
mxt vvascgﬁlltered a he filtrate concentrate

under of educed WO 2008/ 1389 0 PCTI EP2008/ 055804 - 66

=
Y F O g sbohex I DE ' AN
m xturle of StepD .
4-13 chI 2 phenyl a @/) %ﬂpexo- | VAR
(4- I ohexyl) - be amotie t 8}

HO

oxal yl ¢ Iorlde (0.4 m) in toluene 5 (40 nL) was
SCHEMELS at reflux overnight, then concentrated under
reduced pressure. The residue was dissol ved in MeCOH

0,nL K2 ad nd the r esu 1 X-
Steéér' érﬁétg{rgagg—?zi—&é% %%kbe %Hlliﬁ?ﬂlenweﬁ} | on 5% Fhdinol), 4-
forﬂiiykb&ﬂ’zelcvwﬁi rhédnl seol B4 gfd.9 enddl andiNdOH](@ Mfagq| 2 rreit)én MeOH
GOHE G FRLE! B opP et AnaBe e [aptsnay Lo g Basion
and7c111¢dail mra%&:ldxﬂ oér foydiond 9: -7@/?4@ hexph faanhﬂmmyphemzmmb]

- 4- 0X0 roumome
g RS R R e R
liquaf§ waki atﬁhﬁ?eg by@d&lﬁ@ ghachd SICDMI'H9:;/Q) tYBEE5, B iife & tiBCmixture
0 escr | rocedure a
e~ R oL BF FOMG RO STt S Ra g S0 filtered
&@zﬁ'p@ﬂd&d&;ﬁd@f @dpt@mmdre 16yl @r[OE ¥3-gx-@hlor@leshehyBmino-
e[4 (tetraH¥ ran- 4%€($E§r0banoyl) benzyl ]
phenyl)5-g¥ 4y 8“7’ “Bti'n F08hrboxyl i ¢ aci d met hyl
ester (yellow solid); M5 = 531 [MtH +; MP = 209-213C
Steﬁ) (BOKFiﬁibtﬁﬁ‘e 4B)-[(E)-3-(4-chloro-2-phenylamino- phenyl) -3-oxo-propenyl |-

benﬂﬂc]aa 483)&35 3 é{ﬂ'@%f anjgn?(ghhe\{(a&oi ?g Iyrln%,aé ?? I%Dn){olg E?ﬁ& (152
mghysi hadol) TeOBIE52nER DIPRA i enldGh dHFE(ShYHL)esdsatirred bgRT over-
nig ‘Q: 6@%1113@%@%335 g'vapolate(i_ﬂmder re':\g?lced pressu%e8 g}l:d the residue

parfiti&d b @wam(Watet il manakariy teshieing YrocipitatOasl cofbed/by fltration
anck IP%H{I%%’E%&H%}I gg%n% gl} t%lg%?e[sgaafg%%ﬁ:\ihgﬂo?%n%jggr Wiea 898 8%a,50,,
filtet@Paklt @hgofdfed MW@E&I 38-ure7 “Thalr&fidire3vas purified by preparative
Teé A eEane Ao g MRS F:qll a¥iba im0l collected to yield 4-[(B)-3-(4-
chloro-2- phenylamino—phenyl) -3-oxo-propenvl]-N-(4-hydroxy-cyclohexyl}-benzamide
(197 mg). MS = 475 [M+H]".

Step C: A mixture of 4-[(E)-3-(4-chloro-2-phenylamino-phenyl)-3-oxo-propenyl |-N-(4-
hydroxy-cyclohexyl)-benzamide (197 mg) and platinum(V) oxide (50 mg) in a mixture
of EtOH, THEF and acetone {100/50/100 mL) was stirred under H, (balloon pressure) at
RT for 1 h. The resulting mixture was filtered, and the filtrate concentrate under reduced
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oxylic acid nethyl ester (light brown solid); M =
461 [ M+H +; MP = 203. 3-205.5C 25 (conpound 14);

wo 200s/83%bsy 0- 3- [ 3- (2- hydr oxyet hyl car banoyl ) - bengyi/kpzbognsase?

-1 - phenyl -1, 4-di hydro- qui nol i ne-2-carboxylic acid
nethyl ester (light brown soffd); M5 = 491 [ MrH +; MP
= 216-218C

¢ d
pressumtomlwé ggﬁ;ng é&wﬁmw&ﬁ%ﬂ 1-3RemreP Yl AY-Gtfydroxy-
qmy agﬂpg&ﬁgﬁm%(qgmg?gyllc aC|d 30 nmethyl ester (brown
(conpound = 427 [M+H ; MP = 199. 3-
Exa th f
Step PO DTS ozmﬂi 5164@?;3;275@%%%{%&%@ 5-aperegpyl 46k
hydRoxycy ﬁnﬁﬁu@gﬁmg bR l-c%ra?@&ﬂﬁii&é (04 ﬁfU) th toluene

met’hyl ester WO 200 20 PCT/ 955§9
(401nk) wishepied perefpx overnignt, then concentrated under reduced | pressure The

resilué %Qﬂl@S‘Oﬁfeh‘ﬂﬁ MeOW g5y )8 00,3 wd dapydded Pk frestting mix-

o-1-p -1,4- dih dro-qU|noI|ne 2- car boxy. I|c aqﬁf
tur%@afﬁfgd at é@ﬂ‘@r of I:Qamyb IEBIORARIXEISE FasiheB GpOled ity Aggd the
ﬁltrtaﬁe évaor@treQ %ﬁﬁ??rl &H@é’éﬁ ﬂr@ss&“eh?ﬂ@crliae re%iﬂu%'was gnﬁkd\b)%reparatlve
TLQEREMS) 6417053 G- 34 b Sotses siclghexyicarbamopl)-benzyl] 4-oxo-
1- ph@ﬁ(}g qb}u&i}ﬁg&@q Rﬂﬂoﬁﬁé—sz&%dﬂﬁc bdd Meltiyl Tétbr (cBmpoufid B71\@S mg) as
an gff{white polid- iy = @éﬁ %’Uﬂi neMl%ff 120-6-498:P%xy) - et hyl sul f ano

yl]-benzyl }-7-chl oro- 4- oxo-

Usihg BleMYYe dosdrittid Qééa%é ael ihee grc@alaa%sﬂme nR€drills, the following
nethyl ester (113 in THF F and t he

commdﬁrvvﬁ@: nFEBA et e vvas stirred for 1 h. The reaction
7-CR3th W ExMAphPARLS-[4- &@ﬁ%ﬁ&opﬁﬁﬂ@eﬁcaﬁ)@%ﬂ%wt— B#-.dihydro-

the organi € | dyer separated and the aqueous

csiretasati wsih s il i NS o ] Me =

Qlﬁ@%&ﬁggﬁﬁdg\@e washed with brine, dri ed over
dr ous filtered_and evaporat?d unde

7-Chiatbciet- Pradrore2-mefbyipyeniebae g bengzl duexahphenyl-14-di-
Fg{«h&?f@ﬁ(}?gﬂe Sl a5 QIRERALARRY: (BN VROl @PMSLO)19
7AMBIHEr oMB A B2 28G deemmpoerdds ul f amoyl ) - benzyl | - 4- ox
7- Cﬁidro@h@r‘eés’t%lelgrar‘g%ﬁ'azug&&ygi i nf—BHeﬁﬁ 124%{5}@%7«1]11&@02 Garb-
' oxyife acid mghylgsteg gightbrown 5011 ) MS 475 IM+H]"; Mf[ 2Hl> 0-212.0°C
(compound 15);
7-Chloro-3-(4-methylcarbamoyl-benzyl)-4-0xo-1-phenyl-1,4-dihydroquinoline-2-carb-
oxylic acid methyl ester (light brown solid); MS = 461 [M+H]'; MP = 203.3-205.5°C
(compound 14);
7-Chloro-3-[3-(2-hydroxyethylcarbamoyl)-benzyl]-4-oxo-1-phenyl-1,4-dihydro-
quinoline-2-carboxylic acid methyl ester (light brown solid); MS = 491 [M+H]™; MP
= 216-218°C (compound 27); and
3-(4-Methylcarbamoyl-benzyl)-4-oxo-1-phenyl-1,4-dihydroquinoline-2-carboxylic acid
methyl ester (brown powder) (compound 13); MS = 427 [M+H]; MP = 199.3-
200.3°C.

Example 9:  Synthesis of 7-Chloro-3-[4-(2-hydroxy-ethylsulfamoyl)-benzyl]-4-oxo-1-
- phenyl-1,4-dihydro-quinoline-2-carboxylic acid methyl ester



Exanpl e 10: Synthesis of
7- Chl or o- 4- oxo- | - phenyl - 3-[ 4- ( pi per azi ne-1-sul fonyl) -
WO 2008138920/ | 1 - 1, 4- di hydr oqui nol i ne- 2- car boxy! i cp@@icpho0s/055807
nmet hyl ester trifluoroactetate The synthesis of
7- chl or 0- 4- oxo- | - phenyl - 3- [ 487 pi per azi ne-1 -sul fonyl ) -
benzyl]-1,4-di 20 h drqu|noI|ne 2-C oxylic acid
Th%mﬁwls eb1-shlore-Bf lefgr deerag @n 15N -4agpe0- 1-phenyl-1,4-
djhgtﬁbf%xﬁﬁolﬁiétz @&Bgfﬂic'&%dtrﬁeﬁlmeesf& @mlﬁﬂm glla:glcl;\la%%b&{m/
accyding tsthj:wceé@ﬁbwl Hcﬁ@e@edt?o FVF o o F OH SCHEME
17 WO 2008/ 138920 PCT/ EP2008/ 055807 -68 A m xture of
TFA ang DCM (1:4, § nL) was added too

the oily solid
' ogr aphy
I%D(:I\/!I\/le()—l 100: 0 to 90:10) to afford 7-
SCHEME1S- 4- oxo- | - phenyl - 3-[ 4- (pi perazi ne-| -sul fonyl) - be
nzyl] -1, 4-di hydr o- qui nol i ne-2- carboxylic acid nethyl

A s618ti8h of fetrﬁb&t?laﬁﬁﬁ@ﬁlahﬁﬂ@{&lc&r( 1 Qﬁﬁn THIE €26 eV 6¥as alilledo a solu-

2
Uoméﬁ[%/fﬂfﬂﬁmlrdlﬂqg‘% gﬂ@gf 5?“@5}1]5@?9@1 -benzyl}-7-chloro-4-oxo-
1- pherﬁzvhf@@mlyammﬁ%m 2= aaﬂslo 15M@iﬂ@1€hlﬂh @!;temmzmgmn THF (5 mL)

. xylic acid methy i shy | oride
and(tgf ff:sw%inﬂ SIS B MRy St(ré‘é%% E]d 1%7 i‘»’a&%ﬁ‘fl @@“uf?r%d’raét&mned
10 betwéenl EDARGNEGatdNtht Ao i OMIGepdiaic@atld EHe abfoboislafeehas ex-
M5 = 552 [ MtH| ' ; NP & 214, 0-215. 5C. Si arly

tragirdoeigie 8HOGc 6%« Hewtl.iBedonionel ergthis exseackstwre M@Sheldemth brine,

PRL.O te reaggnt
e Rl SRR B e GABRR g redpeed s The
yellewzylid redidbie ciak pdnﬁed li;Sﬂash chromatography (DCM/MeOH, 90/10) to

B e R L
i5  quiBollné-1- 2aerm1macﬂtmét)1y]b®tt-zytk hn Effﬂﬂtltmjomcnms I=-SBRENHH]

dr o- 1, 8] napht hyri di ne-2-carboxylic acid
= g R e

Example 10: Synthesis of 7-Chloro-4-oxo-1-phenyl-3-[4-(piperazine-1-sulfonyl)-benz-
- yl]-1;4-dihydroquinoline-2-carboxylic acid methyl ester trifluoroactetate

The synthesis of 7-chloro-4-oxo-1-phenyl-3-[4-(piperazine-1-sulfonyl)-benzyl]-1,4-di-
20  hydroquinoline-2-carboxylic acid methyl ester trifluoroacetate (compound 66) was

carried out according to the process shown in Scheme 17.

NH
o} o}
il ,N —— g,N
3
OMe Il OMe I
O '}
F OH

SCHEME 17
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The synt hesi s of
3-[4-(2-bronoacetyl)-benzyl]-7-nethyl -4-oxo-1-phenyl -

WO 2008/43882thydr o- [ 1, 8] napht hyri di ne- 2- car boxyl i RCHEP908/055807

met hyl ester (compound 89) was carried out 20
according to the process shown in Schene 18. Oo p /

Bt %@rﬁ%ﬁ&%ﬁ%@%‘ﬁ%@#% N T
plpalddled lmllhnﬁmh@nmdhmﬁﬂ@o(ﬁoxcab@byn iy droquinoline-2-carb-
oL o 0 b G A ] s 2
h. ’Hg: refrtibR ity wiam ew&&tf(@undg)f redaged plh:@sum sod tthlengly solid
o
chlotved -ose-U dighengls 3-d ¢ pipardzineeld sidforyt) dpar gl -idediiy@o-quinoline-2-

R e BB B e Fond A

MPor 20h&28%.9¢0.- benzyl ]
- 7- et hyl - 4- oxo- 1- phenyl - 1, 4- di hydr o-

7—&%0%1)??8%?%&169@ LZ (pl%@rag%éyll %\ﬂ%ﬂ??lt) %a%ﬁﬂ f cgﬁ%cﬁ'ﬁqfﬁﬁolme 2-
carld@ylid B¢ nﬁtla,r}'ptta h]ﬁhyc]@dﬂd;m@ (s)ffewhzte powder) (compound 67) can be
ek LT S ORI A e Lale e
214t tyoCest er The synt heS| s of
3-[4-(2-hydroxyacetyl)-benzyl]-7-nmethyl -4-oxo-1-pheny

Suﬂﬂaﬁlﬁﬁirgéﬁ!%?ﬁi{g%f dLsc;llggcln g&gg A sk R FRLAREYLE rBL s, the
compri@dermethyd-4- c@oel—p@emYIBr ﬁ}@ptrazme -{-sulfenyl Neensy! N1.@-dvbydro-
2 %Jﬂ!f%ﬁaé% %[Enbéag% gﬁ_ﬁ&_%enz 1 %I ﬁe&ﬁgpn% 9%)x%asl prﬁ%ared'l

-1, 4-di hydro- [1, 8]naphthyr|d|ne 2- carbox lic acid
Examgtlhy1: eSytnehesis3 3nph-(20B @hEoacetyl))bearyl ] odeth-4-ose teplenyl-1,4-

(25.5 ngt?]h?q.ﬁ Jp 1) na?kﬁ‘ilg_ldfn%gﬁ %im%% agg%&gylaegte§oc

overni gh

The synthesis of 3-[4-(2-bromoacetyl)-benzyl]-7-methyl-4-oxo-1-phenyl-1,4-dihydro-
{1,8] naphthyridine-2-carboxylic acid methyl ester (compound 89) was carried out

according to the process shown in Scheme 18.

SCHEME 18

Tetrabutylainmonium tribromide (72 mg, 0.15 mmol) was added to a solution of 3-(4-
acetylbenzyl)-7-methyl-4-oxo-1-phenyl-1,4-dihydro-| 1,8 naphthyridine-2-carboxylic
acid methyl ester (53 mg, 0.12 mmol) in MeOH (8 mL), and the resulting mixture stirred
at RT overnight. The reaction mixture was concentrated under reduced pressure, and the
crude residue purified by preparative TLC (EtOAc/hexane, 10/90} to afford 23 of 3-[4-(2-



m xture was concentrated under reduced pressure and
filtered. The crude residue was 15 purified by

woO 20p8/€at0at i ve TLC ( Et OAc/ hexane, 60/40) to affGIEP20E8/45§807
of 3-[4-(2-hydroxy- acetyl)-henzyl]
-7 met hyl - 4- oxo-I-phenyI-l,' di hydro-[ 1, 8]

oo R S SR, b s B BBl ghygdge >
fiphdid ﬂri’ethyﬁyﬁém&‘ahs)f@fvhue powder, MS = 507 [M-+H]"; MP = 189.0-
101 4- (2- Hydr oxy- 2- nethylpropylsulfonannyl)benzyl] 4
&x =7-chl oro-1| - phenyl - 1, 4-di hydr oqui nol i ne- 2- car boxy|
ic acid Methyl 20 Ester 3-

Exaﬁriblé P FW&MI&M{}EMWLfﬂfdi?)tjzﬁceiyi)e}mnﬁyﬂ}rhmyhﬂoxo—l—phenyl—

_ - 4- ox0 oro enyl.-1, 4- ..

5 dihydr oqh‘? AidRe é%ﬁf’r%‘g}(m%e‘%‘éf‘@Oﬁ%‘iWFd gty ester
(conpound 85) was prepared as shown in Schene 20. WO

Th@@ﬁﬁfeiﬁSQﬁ-@élMyM%ﬁﬂ)ﬁB&ﬁ?l -7~ TR thP-3-oRho- Hphigiyl- 1,4-diHlydro-
ﬁpﬁ'ﬁ‘@r%{lgf BI C@fb 1"5‘“651 H\eﬂ}Yll_loﬁ{ﬁ (Cﬂappb‘ul\@) = %gll"r}edﬁut as

shoﬁnhh/scl%n@dmgpo Cl NHS=OC NNHHO Step C\ I HD
f~ V1 00O Il H SN\ Step E

10 SCHEME 19

A mixture of 3-[4-(2-bromo-acetyl)-benzyl]-7-methyl-4-oxo-1-phenyl-1,4-dihydro-
[1,8]naphthyridine-2-carboxylic acid methyl ester (38 mg, 0.075 mmol) and sodium
formate (25.5 mg, 5 eq.) in EtOH (15 mL) was heated at 80°C overnight. The reaction
mixture was concentrated under reduced pressure and filtered. The crude residue was

15 purified by preparative TLC (EtOAc/hexane, 60/40) to afford 14 mg of 3-[4-(2-hydroxy-
acetyl)-benzyl]-7-methyl-4-oxo-1-phenyl-1,4-dihydro-{1,8Jnaphthyridine-2-carboxylic
acid methyl ester as an off-white powder. MS = 443 [M+H]"; MP = 189.9-192.9°C.

Example 13:  Synthesis of 3-[4-(2-Hydroxy-2-methylpropylsulfonamoyl)benzyl]-4-
oxo-7-chloro-1-phenyl-1,4-dihydroquinoline-2-carboxylic acid Methyl
20 Ester

3-[4-(2-Hydroxy-2-methylpropylsulfonamoyl)benzyl}-4-oxo-7-chloro-1-phenyl-1,4-
dihydroquinoline-2-carboxylic acid methyl ester (compound 85) was prepared as shown

i Scheme 20.
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Cl NOHO / | 5 SCHEME 20 Step A: To a solution of
4-fornyl - benzene sul fonyl chloride (1.0 g) in MeCH

wo 20g3ddgled NaHCO3 (0.425 g), followed by  pcr/EP2008/055807

1- am no- 2- et hyl pr opan- 2- ol ;O 566 g). The reaction
mxture was stirred for 1 It7&t RT, then filtered

through CeI|te and t he sol vent rermved under reduced
)

e| 0 prOV|de
e (g
H sul FoF amcde Step B oOam xtureHof

1- (4-chl oro-2- phenyl am nophenyl ) et hanone (O

and 4- fornyl-N(2-hydroxy-2-nethyl propyl) - bEI

sul fonam de (0.420 g) in MeOH (10 nlL) was a ed I\Ia()—|
(1.35 nm, 2 N, aq), apd the m xture stipred overnight

o at RT The produ S concentrated unger reduced
reli _Mashed QAc, H20 and » shen
¥ ower I\%ZS e paSttepaIIy p i ed pr c@ fas
on a

chrorrato%r
mn, then O/ DCM f
(4-ch| or §©2- phenyl a
- N- (2- hydr oxy- 2- met hy’kg
(0.540 g),, VI 2008/ 138920 PCTI EP2008/ 055807 -71 Step
C Toaslutlon of T

Hydrous "si #i ca” (DO f or

9) was
added Pt an N'Uhe m xture stirredudder H2 6t
rodu t was filtered and entrated
Etﬁ‘d‘er r et ed pH re to provide 4-[3xf4-chloro-2 5
phenyl am noph:enyl) 3- ox@- propyl ] - N-(2- hydr oxy- 2- net hy
| propyl) - benzgne sy gn-l ﬁm de as a yellow oily

X I
) - phenyl ) - 3- oxo- propyl ] - N-(
2- hydr%xy 2- et hyl pr opyld - benzene sul f onami de” (0. 150
g) was addegt Ifrene (15 nm.), followed by nethyl

oxal yl chlo ' (0.6 n.), and the m xture heated at
80C for 3 hto provide N-(5 10 chl oro-2-{3-

SCHBEME22(hydr oxy- 2- met hyl propyl sul f anoyl ) - phenyl ] - propi o
nyl } - phenyl )-N- phenyl - oxal am ¢ acid methyl ester.
Steg AT T L3y RS IS ed ML B0l 1 AP YT b ) RAVLRY was added
Na]FleCB-(ﬁMQB FQ f&ltofwad[ 14~ 1|( ﬁnhmdzmhﬁ)r?mw{ﬂr(oplﬁs gul’tﬁmw:mn
1) - e = Pr.qpi - n - -0 c acid
mixien B SR R PO P Y b ROty Bl
unde e3ducdDpmEksre @nsrotilde 4nbxiiir §-(Qthvdi & - 2ind8pfopil) behzene

sulf-{l)-rhle?mpc{ep duct

Step B: To a mixture of 1-(4-chloro-2-phenylaminophenyl)ethanone (0.401 g) and 4-
formyl-N-(2-hydroxy-2-methylpropyl)-benzene sulfonamide (0.420 g) in MeOH (10
mL) was added NaOH (1.35 mL, 2 N, aq), and the mixture stirred overnight at RT. The
product was concentrated under reduced pressure, washed with EtOAc, H;O and brine,
then dried over Na,SQ,. The partially-purified product was chromatographed on
anhydrous silica (DCM for 0-10 min, then MeOH/DCM for 11-30 min) to provide 4-[3-
(4-chloro-2-phenylaminophenyl)-3-oxo-propenyl ]-N-(2-hydroxy-2-methylpropyl)-
benzene sulfonamide (0.540 g).
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15 was washed with Et OAc, H2O, and brine, dried over
Na2SO4, and chromat ographed on anhydrous silica with

wo 20%mddes DCM  The product was finally purifiedrep008/053807

anhydrous silica with 5% MeOH DCM to provide
3-[4- (2 Fydroxy 2 nethylprop@ﬁsulfonannyl)

0X0- or, 1,4-dih ui nol
Stez?ﬁ‘\f/)aésmupe 056. ﬁét"&iff"ii‘g]i“‘ég’ amLpaRREgY 1?3- 8 Pmsw? N-(2-
hycfi5§y Lmémyipropd0 -KinZd2. 8bnardlic EX 35D Ein FIOASY (@8} Snd EtOH

(50311{@)4%5261%%&‘@% e HIRTBP PéErd wRib T (b 2y e Broduct
waPl@erdd & @h@en&atecpﬁﬁdbk‘ lredircad Bietdurd tftpdvidedr PAU-a2bicne

h
phésrly{eaﬁ%fgﬁhﬁgﬁb éx%ozpmyHyN pedpresT 3 aienisioprlatheprane gulfon-

mnﬁ@a}agahﬁﬁé§¥s§h§heny| 2-acetyl -1, 4-di hydr oqui nol i ne
conpound 88) was perforned as shomn in Schenme 21.

2008 138 20 PCT/[ EP2008/ 0 8 - 72 1
Stepy): Njo 4r %‘é'fbmA 2-ohenylagpinge mcb‘4 N- 8} hYdrbeg
meﬁw?olgl) b&nzlehe s%lfo?hﬁﬁ’d 0G50 N) Qaﬂgadea%@ﬁz@; 5SHER fdlowed by

pyruvic acid

mefhgl SRA SHIGrds (ho STt POrTiEs neaed 2 SAYS ford h fapgoyide N-G5-
cthr\beI #3’-@4 gmydrm? ztl%@ﬁiylp}Bme 02 _P‘@h%nﬁrn qﬁo?i%ﬁﬁ%hwyn -N-

and ‘coo over.ni

| Ph%hpﬁﬁl%ﬂlawéwﬁbﬂtesw ?Pétmyﬂucamas gpshivigh 1her nepifiggtion.

(4 m) was added slowy, and the m xture heated to

Step 8Crd Qkoldtibn of NE-GISoel {1 @4-@@-@3(&5&? 2-MeiSAREbSHsutfamoyl)-

startlng material s were_ renove oratlon under
ph %H%@@Oﬁ%@élemé)%phwb@w@nzc%ﬂ%@ﬁ@ﬁf HHETIIN Eplpete s added

sz@3 (BQ)7§ ﬁ? in MeOH ‘110 mlL), and the mixture stirred at 80°C for 2 h. The product
or 0- 2- p enylan1nq?henyl ) - 3- 0xo- praopyl ]

was_\pqas Qd W Egc o kgl brine, dried 6ver Na,SOy, and chromatographed on

anhydrous silica with 3% MeOH/DCM. The product was finally purified on anhydrous

silica with 5% MeOH/DCM to provide 3-[4-(2-Hydroxy-2-methylpropylsulfonamoyl)-

benzyl]-4-0x0-7-chlore-1-phenyl- 1,4-dihydroquinoline-2-carboxylic acid methyl ester

{compound 85) (M+H 555.1; mp = 240.0-242.6°C).

Example 14: Synthesis of 3-[4-(2-Hydroxy-2-methylpropylsulfonamoyl) benzyl}-4-
oxo-7-chloro-1-phenyl-2-acetyl-1,4-dihydroquinoline

The synthesis of 3-[4-(2-hydroxy-2-methylpropylsulfonamoyl}benzyl }-4-oxo-7-chloro-
1-phenyl-2-acetyl-1,4-dihydroquinoline (compound 88) was performed as shown in
Scheme 21.
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20

propyl ) benzenesul f onanm de (0.138 g) in toluene (10
m.) was added 2-oxopropionyl chloride (0.3 nL), and

WO 200k@38920<t ure heated at 120C for 3 h to formPCI/EP2008/055807

N- (5-chl oro-2-{3-[ 4- i
(2- hydr oxy- 2- et hyl propyl suﬁarmyl ) - phenyl ]
- propionyl } - phenyl ) - 2- oxo- N- phenyl - pr opi onam de,

V\,hl ch was used wit hout furthe)r&?w 5HSteIO
sl -chI or.( 4- (SBrRydro rret R/1 propyl Sul £ anoy
S ph?H I] %
ﬁ) 2- oxo- N- phenyl -_propi onam de’d n
K2C03 (0.067 g), the reaction
d to 80C for 2 h. An~®dditional aliquot
was addgd, and the m xture heated an
The o ggt was allowed to cool to
N H20, washed 3x w th EtQAc,

. 20 The crude product
bgr aphedydn prep silica (5% MeOH DCM

@]

was then chrd%at
to provideyg
3-[4-(2-hyd - 2- et hyl propyl sul f onanoyl ) benzyl ] -4-o0
X0-7-chl oro-1-phenyl - 2-acetyl -1, 4-di hydr oqui nol i ne
SCHIEMIRRIund 88). MsS = 539 [MtH]' Simlarly, proceeding
as set forth above and substituting the appropriate

: tants, .
Steiy i GRYGS 864 b 1 WpT bt et iglommetby g SEff L)
SoSlge TV YPRBOGR. 58801 BGE! BFRPOSRIHRAT, and

2- hydr oxy- 2- net hyl propyl ) - benzensul f onam de

COO(ﬂddnﬁﬁmHﬁﬁn Ned8E®nalwsuopelapethplde, obstiahoremgthyl ether (4
th .
L Y R S o ch i gt P for 2l SRy EpIeBIRAC e

unrkacfed sna«nng frninﬁmlé wiére4ebddroeyaporatiom an&era'aailllmdplrasmre 10
axaiFg %) i @E’ (compound 69) Step A1 To

ProjX r%?Pf ey & Fonyl chloride (1.0 g) in DCM (10
nm.) was added 4- hydroxypiperidine (0.984 q),

To ﬁ{iBK@whhbrmZ -Men@Egninapheamiy] )- B gxearom) ] - HA@-hhkeoxy- ktaatlyl-

profie- SRl taglo. [ o S Bt R MGG iony
chlqmniet (i0mal wasd dd: m:tthrekirelawd at diIQ"QCfom")' brto Na’ﬁS@Af(,D chloro-2-{3-}4-
idt d th
OIS B Pl S PR b GRT E  BRG T R e
propmylhl)thbnwhicﬁemsd;sed thhomrfudlheat puvdscapom.i fi ed on
anhydrous silica (10% MveOH DCM. MtH 269.9 Step B:

sveg B: 16, 8052100 A3 1S AR 02 RN B BARERG 1 retf -
propiopel} ipdhieng -2- sl Nept;dn)ybpwmmldm MROFAGagddded KYEOH(0.067

o), AR rctR BT BoTe] o Sy 2 hpddohd oy RS 1 o

wasciddsdadd che mofrused edtedeim, additthrabz h cHhd motied veas aﬂowed to cool to

Si ntered gl ass funnel, rinsed with water taken
RT, then takenvaion Etfiec/ laPevashed Spa HaMs @%@@a%ﬂﬁﬁeﬁf Na;S04.

Thd SHYEHAIREESIYRE EiftoRTYdrEishel-dirfprep silica (5% MeOH/DCM) to
provide 3-[4-(2-hydroxy-2-methylpropylsulfonamoyl}benzyl]-4-oxo-7-chioro-1-phenyl-
2-acetyl-1,4-dihydroquinoline (compound 88). MS = 539 [M+H]"

Similarly, proceeding as set forth above and substituting the appropriate reactants, the
compound 4-(7-chloro-4-oxo-1-phenyl-2-propionyl-1,4-dihydroquinelin-3-ylmethyl)-
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chl or o- 2- phenyl am no- phenyl ) - 3-[ 4- (4- hydr oxypi peri din
e-1-sul fonyl)-phenyl ] propen- one. The product was

woO 200843080 as described in Exanple 13, Step C, p¢TEP2008/055807

produce 1-(4 20
chIoro-2-pheny|an1no-phenyl72%1[4-(4-hydroxypiperidin

-1 -sul fonyl)-ph I - 1-. .St S
N- T SO e B R 5 oo P 0, Mgk 5 e
prephdine- | - sul fonyl ) - phenyl ] propan-1-one (0.200 g) in
toluene (20 nL) was added net hyl oxalyl chloride

(0.64 ). The mi re ated at 120C for, .3 h,
Exaniln 13t | BT A HREC 51 HeF PR BB s pulionyD-benzyll-4-
N (5- chl @Rt phbsyl] Ba-GihryaySanyIi cPB Edrtlb D iclacRlih EbpYdsier
phenyl ] - pr opi onyl b phenyl ) - N- phenyl - oxal am ¢ aci d
net hyl ~ eSPBIPOURES Used without further purification.
Step DO To
SteﬂJ\lzhk( Jo ;lifﬂo%ﬂ'—l?en{z&'legs&lf&lﬂ)ﬂ bmleﬁaﬁmd% Q)eih: mk’cme(l-lb s wfr@!%%ﬂﬂéd 4-
enyl ] - propi onyl } - e - nyl - oxa Cc id.
hydigpimyteriggiedD o0 aa oM INRECBL €1l i e misture
sz by RR°US o BP0 bl st AEDE P e ind e
combrinkd ahidportiandvashal withibons, drizj@venidsNed, icrdd, EnOhe
2X_25 2. The canbi ned organic, | S . dr
R R e S A G
onyhrbessldebydel Hae pesdudu erawpsrifidt enathydraplsdida 610% MeOH/DCM).
M”L%F%dé ous silica (20% EtQAc/hexanes 0-5 mn; 60%
¢’ hexanes 6-10 mn; 100% Et QAc 11-40 min) to WO

2008/ 138920 PCT/ EP2008/ 055807 -74 provi de
Step/ BeTib ar(a-cBddré-A-Bhénythmoy piteerl) dhaene {8,606 ghard) 4-behydroxy-

. ]=4- AV | -%..4-. dj [ I Ne- b '

pinkidip Sl o B g bk Lo Rl B i M yfgu Lo

mLLY N LG, anSithe haxtuys allmedae diingveasighies Rl hhd padsiovecrashied out of
i at t bst,i t ut i t.h o) .

sl R SRR SRR PR LR RSSO, e gy w

MeO#. The watqphad Wedl4vate reshyratdanider reduced pressure to provide 1-(4-

chlqroch BN Yay LS par BT o B e bt Rl Barrylgpoper-

one/ Thb baydacBwishredideddyd descyibyd irobtatipiet 3, Ssapl €.anpirgduve nz-

chleghy o RO REGTEP ) e bR B STIPTBES L fom G bterfipropan-

1-ode.f or nyl benzenesul fonyl chloride (1.0 g) in MeOH (10

m.) was added NaHCC3 (0.425 g, s), followed by

S.(-)-3-h i di . d the. ni
ste (s TP 1 i ¥ Bhefamieih s oo i A ARRF bl Sifony) -
phehzll] pﬂ@anqed,ﬂeth (eazoo@m@gfqlmteeao ) g\r_av@udicﬂid Itaahymﬂa;yé aildride

r ogr.aphe n sili % 0 _proyi
(06435 b R RS Bos Betact s 2of i e S Pl GERT. The
profdet1¥-(@)chldro- S{ ®p4-Bi-hldroxypiperidine- 1 -sulfonyl }-phenyl]-propionyl}-

pheéﬁéi}%?mlgg}a—? pa(_ %1'551?8 Qéﬂl %@tﬁyﬂ 'eE’tQE Wa!s Lgetdhm?i Ooql% flgr%ie?%%ri%%ation.

Step D: To N-(5-chloro-2-{3-14-(4-hydroxypiperidine-1-sulfonyl)-phenyl]-propionyl}-
phenyl)-N-phenyl-oxalamic acid methyl ester (0.40 g) in MeOH (15 mL) was added
K,COs (0.096 g), and the mixture heated at 80°C for 1.5 h, then concentrated. The
residue was taken up in EtOAc/H,O, and the aqueous layer washed with EtOAc (2x 25
mL). The combined organic layers were dried over Na,SO4, and the solvent removed
under reduced pressure. The residue was chromatographed on anhydrous silica (20%

EtOAc/hexanes 0-5 min; 60% EtOAc/hexanes 6-10 min; 100% EtOAc 11-40 min) to
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pyrrolidine-I-sul fonyl)-benzal dehyde (0.519 g) in
MeOH (10 nL) was added NaOH (1.68 nL, 2 N ag), and

WO 2008@3892kt ure stirred overni ght at RT. The r eRCTUEBING#055807

product crashed out of solutjon, and was collected
on a sintered glass funnel, rinsed wwth water, and

prol R g SR e b B RRER R APRES  BRSE L QD-1.4-
dlh@derumohne-Z%ﬁf\Yeﬂflimm ﬂrfeﬂﬁﬂ) emn'():omxpopmd)@?)dMﬁH 6é7% mp = 170.0-

171cd33,bgro 2- phenyl am no- phenyl) -3- [ 4-
ydroxypyrrolidine- | -sulfonyl) -phenyl] -
propenone (0.588 g). Step C. Proceedi ng as descri bed

SimiilarlExamxeding s dStceibedSibdlve (Withcdpipooipiale rwhgamy bebstingion, the com-

| f
o0V ot pentdinC SRR 2 BB 4 R0 1 4-di-
hydte Kl@}ohphhyri&ﬁnqz}ﬁ enybamylinacig ety pstd-(compound 99) was prepared.
[4- (3- hydroxypyrrolidine-1-sul fonyl) _
Exa%)kﬁ@%:] - §HORAR dr790R10PS 33 4Y(8! HyQlbxyBiAr¥LiERL 1ulBh§H-vRhzy1)-4
1- (4- chl axwi- @hpill}dﬂy‘i ditiydooqlinelyrc) 2-garbdxy({3-ahiddnethylastar
ol i di ne- % sulfo phenyl ] - propan-1-one (0.150 Q)
in tol uelf@ W ded nmet hyl oxalyl chloride (0.6 niL).

The reaction mxture was heated to 80C for 3 h, then
Step At To éefoﬁnﬁbﬂmzyhtsuﬁbnﬂ'ﬁhimlqar b én BROH (IO mL.) was added

Nal—gll-gé)s )gﬁ ?%éj & 6 \}rJdAtH'(%y:‘%/g kyc)f ; Ooc!hélx aelr@ r%33 Sg grt}l){(! x)mxture
sumﬁtdnw fesl &r Thel\jﬂnodbct\m et ﬂvlrdi uthifemm]heﬁrated to provide an
e hroi s ons oy ok Nty %Ef Egp LR P Bdive
pyrmduﬁt epulBony-bénzaldkbyde-(2:113) | 4- ( 2- |
hydr oxypyr ool i di ne-1-sul f onyl ) phenyl ] pr opi onyl } - pheny

Ste1!t> %? %?%ﬁp&lﬁér@%{)ggﬂy a]?lodpheg}glt)gﬁ{ano%set(g %O(Y\g) dyﬁtg—%g%jroxy—
yrﬂolﬂlﬁeetezl%dyﬂ)—béimbbdﬂhj}aie)(pgbﬂﬁ g}h indie®H (18 lmlﬂf)omsla)ide% NaOIT
0X carbo
(L RBEA NS e RO sitis ol GO Ph g SR R
aaﬁﬂdouhbﬁmﬁﬂmg[amh@ds@ﬂkaﬁ&pdeUﬁﬂﬁdgh&ﬂhﬁﬁ@bﬂﬁ%ﬁ%ﬁﬁmWMBn
0-.10 m 04 11- 20
and ke i s THE A shich o c el it il Byo it beson an-
hydnkd SER3:( 100% DCAID- II}ﬁh&ﬁ MMMAﬁﬂM 11730 rﬁyﬂtthpsovsdeo]f—(4

Chl?rj),‘%c‘Bé%‘?'mChl P&?Eﬂjﬁ[ fh}_é %ﬁ ﬁe“ di @fpgg{}s i g@_y

propéhodie€p.588 g)l0
1- (4-chl or o- 2- phenyl am no- phenyl )-3-[4-(4-hydr oxypl pe

el O S IS e
pheb@l)‘BZFll @-hydfbﬁyp’yﬁ@ﬁiéﬂgi Rulfdrint ephms]) kzeap@rdanatmi Egﬁogenated
to ppRus o T bRy ot Bt T B HeRYDEC iy ons)-

pheﬁhl@fptbﬂ)a:rp [-Qpk sy |yé1}ow oﬂy solid.
phenyl ) - 2- oxo- N- phenyl - pr opi onam de, whi ch was used

steipt 89 drithis L aB AP FRFBN ot T Rr RS tiggy - gutfony)-
phephié@pybparpr-@pk 0MY5G ) in toluene was added methyl oxalyl chloride (0.6 mL).
The reaction mixture was heated to 80°C for 3 h, then stirred overnight at RT to produce
N-(5-chloro-2-{3-[4-(2-hydroxypyroolidine- 1 -sulfonyl) phenyl | propionyl}-phenyl }-N-
phenyl-oxalamic acid methyl ester, which was used without further purification.



phenyl ) - 2- oxo- N- phenyl - pr opi onam de in McOH was added
K2C3B (0.096 g), and the mxture heated at 80C for

WO 2008238920 t hen concentrated. The residue was tEKEEP2008/058807
Et OAc/ - H2O, and the aqueous Iayer washed wi th Et OAc
(2x 25 nlL). The conbi ned or ani ¢ | ayers were dried

Step ECalGnE 1 &1 0SSP OB X Bt S Hpad dhoro-2-(2-14
hy‘(ﬁ duginei1l- étﬁﬂ)nggﬁ%rﬁl]@ﬂgﬁm}a plieghyD=18-phefyl-&%mic acid

gwbqﬁtq/ggfagm form ﬁr(&hbro OF&IE’ I%o;%yzpygr%hglne 1- srﬂfonyl)

berleft] erskroorc Hérg@rrlz;daiﬁﬁdaquui%l?m aaxmdsuﬁ %dld i;id%;e Bytbr (cbin-

qui nol i n-4-one (conpoun
901551187> Shanradus wap Flénfg@@a?grgpf&é @eﬁtﬂhf’%ﬁoe*h 5136%%/0 5/%&3}%%1\’1 0-
10 2RSbod MEOFQDCR@ 18P0 QRS tRéEret &R6thadfaphkd 6n pAEe silica with 5%
Me@IﬁnEQMJ M7 HPore-3132%0146-A¥e-hy| pi per azi ne- 1 - sul f onyl

) - benzyl ] - 1- phenyl - 1H qui nol i n-4-one (conpound 72,
‘Exdﬁgple 1720653 RAR- . A ML DAY ro/S$4-D4- Hfﬂdi’foﬁ%lpeﬁd(iﬁﬁﬂl-sﬁdfonyl)

: nt hesi s of
3 (6- chlbﬁn@ylﬂnlrpltﬁﬂﬁl émePh%forﬁﬁ%}WW”&}o i - pheny
1,4-di hydro [ 1, 8] naphthyrldlne -carboxylic acid :
t gl @SdRSro-4 nggmg dr&;y@qieuﬁmnmﬁlfon 1)-
H0 Stegg @ ot nmet h Ip |d| ne 4

| or o- 3- acet

pherlyldpmp@adn@le((@@f}mg) in tghaehed F%afa%\ﬁlfdﬁfg@ama?mmﬂ chloride

(0. Lﬁ# | Of) Ofﬁecreé’(ﬁlog ngl%grrg WQ} hedidl & 1hoserhr B, StdnlstkRd at RT overnight
unti | honpbgenous. The m xt ur Qeat ed
to nr@dm@:@@ éﬁhlc)ir@ré {Bsl4o(4hydrasypirgaidine- knetfanyy T)opleran i 3Hepnvil-

phfP fxg’ Ebed 918(3 navL g? i6rBnidE Al hiRY wa OBl AHA ubtirtHer E{Jhﬁcanon.

clpitat [ ds redi ssol ved. Progress of t

LA

reactlon was nnnltored by quenchi ng .
15 StepBohe NybiHdderq 348+ (d (ét})Yda?ﬁPE’ﬁﬁﬁiﬂﬁrlﬁﬁﬁ%Wih%eﬂ%i -pgopionyl}-

AC &,ab); e6.0d6 §, fad th
L

mugurerhqawg ag e fog 48 he@mnrﬂom@wt@é@s éhe eﬂﬁ]éled\‘a@%eﬁ up in EtOAc/-

Hzégb%@rthf FREE &\SAE%%TJV © ﬁﬂ? OHRESGTap ﬁé%% n (i% alIIQHe Co‘frdﬂ(lﬁe%v&gamc
laydzt QRE dredane) N4,SORy md tie solvent removed under reduced pressure. The

20 reséaf: hen rlhygga?o%é%}r%ﬁet A h‘édl%YJs srﬂca &Os/c)GEt%)ﬁg,)/he%gneas o'§ nlrg Vo9
Et(ﬁﬁrcﬁ‘ﬂ%ﬁﬁésﬂjmlﬂgnﬁr ao@%ﬁro&cmmmnﬁ t¢ pro¥idy)2-acetyl-7-chloro-3-[4-
wa I Ssojlyved, | Onl cat
(4‘%15}%@21%?“&%\/ epl ‘é‘E‘F‘B}Y% lr %’%‘b‘iﬂy gﬁn%u% %4@n€§ﬁ%npomd 70).

MpNa@ §34Mpo@ Mo+ ALEB1. The 10 mixture was allowed to
stir at RT, formng a red precipitate. The product

. fil d,
oo P RS P eSSl Rt Rl ea s e
25 coxﬁpﬁmd ame&&w&ﬂ&ona$4yhaxnah(1§mfazﬁreoxpwlfmh-taanyﬁ)—1mkmny1
lH%teno w g’?& g og%;r d?# o ang&é 5“%8 0§(9|I\I/IQH %vwas prepared

1- (6 nmet hyl - 2- phenyl am nopyri di n- 3-yl ) - 3- (6- chl or opyr
Exdrfiple 18- Synthesis of 3-(6-chloro-pyridin-3-ymethyl)-7-methyl-4-oxo-1-phenyl-

1,4-dihydro[1,8]naphthyridine-2-carboxylic acid methyl ester
(compound 83)

30  Step A: A solution of 2-chloro-3-acetyl-6-methylpyridine (6.0 g) in 1,4-dioxane (60 mL)
was combined with camphor sulfonic acid (20.7 g) and allowed to stir in a sealed tube
until homogenous. The mixture was heated to 70°C, aniline (5.0 g) was added, and
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15 yl) -propenone (1.15 g) in warmEtOAc (40 nL) was
added Pt02 (0.04 g), after which the vessel was

wo 200yasseat ed and filled with H2 (2x) at bal | oGrCT/EP2008/055807

pressure. The reaction mxt was heated at 60C for
2.5 h, then cooledto RT, eredthrough celite,

hea%g g‘i’%&{n\é\dﬁﬁa é}’%lgﬁlﬁlgg}%? tﬁags}sﬁ da%éogfes]s_)of fhe reaction was
mohitéret B¢ quenchmv samples in EtOAc/NaHCO; (sat’d aq} and examining by TLC

(1 B bR orae PR ers bland gy i

EtCrQ/ N sHICOH aBd 38R stifirgurdl] gdoevalisdhukased. Tie organic layer was

bt S0 2 LR RSP P

(1: @E@A_Eﬁﬁxﬁﬂeq 16 byon@s? -pHelgthrilborhcetp a-pyridifd {602 ) a yellow
and the m xture heated to 800C for 2.5 h.
SOII‘i}hIéH @ra?:t was concen- trated to a dark red sol ution
of NN{ -3- [3-(6-chloropyridin-3-yl) -propionyl]
Step 8: I@h&ﬂlmﬁﬁo%ﬁt&dﬂ% Byiidihe N-.papwyd dissobled ifh Me@H (20 mL) using

o SOl by Caabiosh> SrapREIinG | SOR0E BRI M. 3.5 mL). The

midbdewis hBow&t ©IHie aORY [ fotnfirg3r ry:dbrcﬁt}ﬁwteo sk bf(ﬁhﬁEwaiﬁl{@ed

washis TR T Gl N 3 EHLU RIS TG™ A9 KB | -2

ph%ﬁnﬁ%ﬁ@uﬁ@ 1Patb- cﬁIorS@y%duKqulﬁlpf@eﬁo@é (\vesSg)ad df drange/red

i ch produce an 30 i medi ate col or change. The
soligi Wit 5 39s cool ed to RT, diluted with Et OAc, and
vvashed with LiCl (0.3 wt% aq, 2x). The organic |ayer

Stepp@s TH ﬁlsadn@ﬂ of 1%5&411 1tz h&[}@‘mrﬁﬁﬁ'ldﬁﬁrﬁ' yiqen(cer &ﬂedlpyndm 3-

) ﬁfﬁ;gg&dﬁ e, ﬂﬁ{) irg s e negh 02, QM which the
ves%'l %rgsegv% safett p)\’g‘%ﬁ% §4 Hh ﬁaqgﬁi]%(%g ML The reaction mixture

wasPChleER? 008) 053807 the-rﬂcboled to RT, filtered through celite, washed with
TH¥)‘E§§?% %nc&n{{g egy%léif %193)&%#059%%@% njsﬂlt Ekft@é/"g{]:gerxgnéllg to provide
1-(¢-cenipdZrph Bghn(iBoftidg)- 3a)d) &- (16mhlcgopmt¥in+\a+}4)-prm;1wpe (1.0g)

= 220. 0- o anple 19: Synthesis of .
as@]eﬁﬁ‘)”f?&diz%ggéfneﬁyl) 7- et hyl - 4- oxo- | - phenyl - 1, 4-di

hydr o[ 1, 8] napht hyri di ne- 2- carboxylic Acid Mt hyl
Stefe$x &p a(s@mlmoo@rﬁd (8 4nethsl-Bipbpnylaminopyridin-3-yl)-3-(6-chloropyridin-3-

ny|

s oS T bR A G g T D Yl e QR e Sl
chlodide, (Of5(6|g|) mmdcthbynﬂﬂdt‘e l(uﬁtad_t)) 80P faredveh (Bhayrpduct was concen-

i ti;0 t OH /
a5 B G el PN S S ahor ARt o B P ettt
pyrid2n-@2pt)-N- ﬂ%ﬂl-ﬁmﬂaﬁldacai mEfE,yl ¢shenn adluG@Cwhizh v&is esedTighout
f s allowed to cool to RT overnight, then an
‘1@8‘61’?“%%? ™aliquot of Pd/C (10% 0.02 g) added, the

m xture heated 10 to 75C for 8 h, then qllovvedto o
Step 6i0T0 b eolRI0OUENR]- B 6-(6] T:hb)rppx]tﬂjnts -V proiidnd-6dnethyl-pyridin-2-

SRR I i SRR B ARSI Sy A0
pladddGhla lﬁﬂ%ﬁd‘[kﬂehét Haoh plr P CdECO; (0.9 g) was added, which produced an
Hnmecilate coltor \t/hange pﬁ'? n1¥11x%rlrr]e %Xoleg I R%,' Xiil)téé[)’ with EtOAc, and washed
with LiCl (0.3 wt% ag, 2x). The organic layer was dried over MgSO,, filtered, and con-
centrated. The product was dissolved in hot EtOAc, and allowed to cool to RT. The re-
sulting precipitate was filtered and washed with EtOAc to provide 3-(6-chloro-pyridin-3-
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pyrldln 3-yl propan-1-one (0.14 g) as a yellow oil.
MtH = 318. Step B: Proceeding as set forth in Exanple

W020b§/1ss§hﬁp5 D and E, the conpound 3-(pyri di n-pdfEr2008/055807
3-ynethyl) -7-nethyl-4-oxo- 1 -phenyl- 1,4-dihydro [
1, 8] napht hyri di ne- 2- car boxyl 7% aC| d methyl ester

d 84) (28 H = 386,
g%gl%o’ggml"q‘g}%t ]hﬁggf)g’l d¢4- ngYdro 1, 8 Jnap thyrldme -2-carboxylic acid

meély( SxdVRLOANNGRT PN 14 BY £ HiaR Sty IMeHhy hdo, fapetbyb-246 8.

1 phenyl dr o[ 1, 8] napht rld car bqgxyl

Exampple 1%t$§§qth‘E§t‘Efy 3-(Pyedify wﬂﬁi @Eﬁr‘%'ﬁxst\'l Iilenyl L4-di-
m Xt ur e Qfdro[1,8}naphthyridine-2-carboxy hc Acid Methyl Ester (Compound 84)
1- (6- net hyl - -phenylan1nopyr|d|n 3-yl)-3-(6-chl oropyr

i di n-3-vyl ropan-| -one Et3N (1.0 nl)
Step éoiﬁé)h%etgﬂdf pRemiomppatsiz ?(11%) C%gépmﬁ@c%al)rmoaemﬂe

(0. 2 as 188408 @O‘P@@ hhe '?OIWGQQHI Bir ?6 k) RE)El%ﬁéj 86 1¥1§§j aElQltlonal

si wth carbon nonoxid and eate

EtOf] 2®or4t Zm{é #reshibdeld 0% 8&2&0?'@&6%861 %@@Vﬂ%@%@m aﬁféfﬂled
iRk 5Ot B Tsa R Sk R R S50 ot
RT ovérdigh@-thet hy:hdcﬁﬁ@h& ﬁ&dltﬁmolfl Odfiy (108, 10:(8-9) lafid &Y, dl@npﬂtmp heated
to 5 1ot B Sisfied 36 Rt to K e e Y e Blas dhtefecHhrough
celi&l, fwdsHed i D, ?coﬂE@ﬂtéke’ﬂ;fhﬁ@ clippkriatkh g’ﬂiﬁreyﬂ orsBicaxod @7&'1'[@,&(:/ hex
Ry car c a t est er

to S MO O Bpuah - b7t TRe e oae i s M-
pyridaglary dpﬂ&%aﬂtl -&RG0. MoD eEeiEdw X allyH :ehls)rl de (2 2 9)

was added and the m xture heated at 30 80C for 3.5

Stef B Pie e S R LAy o101 B o e oripul 3-(pyridin-
3 yﬂi ﬂﬁQLWL@fkﬂh k@ﬁdlé}ﬂﬂnﬁeﬁldﬂlﬂg@[m bapHADGI diHROAArHORYIR acid

was ure heate t_.80 or 30 nmin,
1%?&&.(15(?%%11%5??%%%@ fgl*@”c;}) %ﬁfs
2008/ 138920 PCT/ EP2008/ 055807 - 78 added, and t he

Exali’ﬁpiEE 0 O(Z M@ﬂs gﬁ%hﬁﬁthbxhcarﬂ-&l@dﬂﬂ@ﬂhtﬁ y}l]yagthybmmeﬂm-z;_oxo_
I n Et GAc r.gani c e t.
() aPedyer iy Sesl o F B in G ot iy S My Ester

chrormt omca,pfhﬁﬂldomgw lica (2:3 Et OQAc/ hexane to 100%
EtOAc) to provide 3-(6-

Stel;?ﬁp oxycar b%ngd ﬁtgla P? p_t-eg{ll mst r1dm yBe.;y Ieé/ lchlorgp)%?ldm 3-yl)-
propaRntdner(i gi 15?) EF 12N G B0 BAKY M@mwmmtahml (REBINEYP)PACl, (43 mg) was

corrpound 0) (0.38 g) as a ow sol.i dg. H =
plagedgn ajpgmb. Thobotd %a?éhmufs&ﬁ%% PQ?ES“@;?&% 3Upa g carbon
moﬁozﬁ?e uﬁa B@ft@@t& fogmrz]:lfopy 13 Hll 'méei’fbampwayﬂbenzomea Iy 56od; Bpened,
0- pheny | : . :
andi7lgWERYR Fapl ik Ehe tbrbdicacaaa abee wpiin BN and crystallized from
Dcmﬁd Rde B0 ﬁ(@ﬁleﬁl 1-2-phenylamino- pyrldm S—yl) -3-ox0-propyl]-
(6- I\/bth | -2- heng1 iam nop)é,rldl n- -y ) hI or.opyr
YL ek sog}ﬁ

PYflidéﬁ%Z‘gal&'i’IO)iY fsrasism. 2425 gyeligas Wiad bn

NVP (3 nL), NaSme (0. 34 g) added, and the m xture
Step B: 5-[3-(6-Methyl-2-phenylamino-pyridin-3-yl)-3-oxo-propyl|-pyridine-2-carb-
oxylic acid methyl ester (1.7 g} was dissolved in toluene (15 mL) and THF (30 mL) under
N, at 80°C. Monomethyl oxalyl chloride (2.2 g) was added, and the mixture heated at
80°C for 3.5 h, turning a dark red/black color. The mixture was cooled to RT and con-
centrated to a solid, then dissolved in MeOH and heated again to 80°C. K2CO; (0.8 g) was

added, the mixture heated at 80°C for 30 min, an additional portion of K2COs (0.8 g) was
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heated at 1500C in a mcrowave for 1 h. The product
was taken up in Et OAc/ H20, the organic |ayer washed

WO 2008838039 Cl (2x, 0.3 W% aq), dried over M SQELT/EP2008/055807

filtered, and con- centrated to a red oil to provide
3- (6- rrercaptopyrl din-3-yl)- ‘18(76 met hyl - 2- phenyl - 15

addgd codis iAoy . T Bk g sk Epansapd
Hg%'\}bg %@aﬁn)f)yﬂh)ase%d% PlrktP EPF( 1&2 c%beg)ovm gbs Wﬂef’eﬁd drl¥entrated,

odi d 05 nL adde
andfahh'd>mmgrapb§'/d s e (zas LGB pexdTivdo n@%tﬁt@ﬁcmmrgwée 3-(6-

mel iRy EBt Sn ik AN E T 0 A oke Tl BRI

phihyridihe32 b Yoadic, acﬂhndﬂﬂybﬁtem‘éannp@wﬂp()f [0.3%g)ed a vellow solid. -

n trat rmt ographed over silica (12 g,
M+%P2%2%tlf‘ﬁ\c/eﬁg)?ane 8- pr ovi de
1- (6- met hyl - 2- phenyl ami no- pyri di n- 3-yl ) - 3-(6-net hyl -

Examplé 2y | Symyhdsti of 336yMpthanequifonyl-mymitig-G:- 2@ethYl)-7Nmethyl-4-oxo-
264. Ste
T (o et hpiens 6h4eﬁ]hlygrrﬁ h§InaphigridingZcgrbaxylic Add Mathy] Bster
| fanyl - dn@b(ﬂﬁﬁl-%@l - propan-|-one (O 23 g) was
di ssolved in DV (5 nL), and Oxone (O 32 g) added.

swi@ﬁ;-ﬁ?—gﬂ‘gﬁﬁgﬂ,}ﬁg %ﬁ%ﬁ%@“ﬁ?@d@v ! "g’g‘t‘di{lﬁ%ﬁﬁ?drbpan—l-
Onefmi@mgb &as ﬁﬁdégd Ltar;memggs piIgnHkSKe ho 34 Q)eaﬂdm,ramaha pixture
heawfcg)gt 155 gqlaﬁao}mgmwava for ]gﬁ‘gl"'}né:rpr% n (lilgncegt? k%{ﬁég the

orgﬁlﬂc %@W&ﬁe@w&h]mcnqz&t o5 &9 aq), drled over MgSO4, filtered, and con—
en mnopyr|d|n3 yl)-3- 6m=3th)i1 |
phenyl-

met h
centrat@dw apc;c{qnbtcnn@“ﬁw {SpmeysaptopyBéie- 3aﬁ]d 1-(6-methyl-2-p
t e pyrldln 3-yl)-3-(6-nethyl su
m%?%?&%y'%wl é% E%& P%)In@@@%ropan | -one (0.22 g) as a

red-orange oil, which was used w t hout separation,.

StepVB+--£6-3BBcpieinyrishiy 13y vl o 6986thy s rPhERYaNINOBY BHNES-YIA- propan-1-
onez({):li o’T‘v&%E E{SFOIng Iﬁle nl\/ﬁF (5.mL), and m §ﬂﬂﬂ 10d1de (0 05 mL) added followed

am no- pyrl

by Kﬁ&hy(p 13§¥} Tiﬂllerre@ilyn)mmparﬁs alloyyed tgﬁ@nd at ]({T s L Yl Hen
wor%iﬁg ) gg}lﬁ%@%@@) Lam n g?}%égflg%{ygshggénﬁl L1Cf &xnﬁg hv%!% aq),

dneﬂtﬂvfeﬂm oyl e, Boﬂdehtr@fedpﬁf&dhr&ﬁ@togfhpﬁad gyerwiliRa (12 g, 1:2

ﬁg’f?flé‘\ilﬁﬁﬁ? PERS | (P g patidisn ks (G ety

sulfihyipstiginie s hp@tpeﬂ,u@ne@ogé)omﬁwzm concentrated to
a%epr?ﬁ sollo? taken up in |\7b0—| and K2C03 (0.22 Q)

Stef ok (B4 L RVITHIG BGRtOrY i BB RGP Tidin-3-10)-

prog&m‘-‘cfn&@ 23 Bh%a@ﬂi@ﬁm’c@l ih MIF (B\@ﬂl')eﬁld\/\’d)i{(fhem()@2 o added. The

3 W % aq ried ver urifi
mmre‘w(ais?irré WALl REsaisd th%fﬂﬂl %?‘ﬁf@@ was aflded, and-
%Hktﬁl@@éﬂrm%ﬁql ddidiic3ray Hﬁt ﬂﬁéh)wori?edﬁﬁi Wh F40a¥/10%,J, the organic layer

en 4-di hydro [ 1,8) naphthyridi ne-
WaSQed,wtg(b@H (2, &2 wd%rrsp) medeos@é Loemydrracaiqdgopgyvide a 2:1

mixfire df Xe( lrgvsfh%oﬁ pﬂen}%}ﬁmo 4d_m rijl) -3- (%%e&}ﬁ&fonyl -pyridin-3-yl)-
propan-1-one and !-(6-methyl-2-phenylamino-pyridin-3-yl)-3-{6-methytsulfinyl-pyri-
din-3-vl)-propan-1-one (0.22 g) as a red-orange oil, which was used without separation.

M-+H = 396 (sulfonyl) and 380 (sulfinyl).

Step D: A 2:1 mixture of 1-(6-methyl-2-phenylamino-pyridin-3-y1)-3-(6-methylsulfonyl-
pyridin-3-yl}-propan-1i-one and 1-(6-methyl-2-phenylamino-pyridin-3-yl)-3-(6-methyl-
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10 Exanple 22: Synthesis of
3- (6- net hanesul fanyl - pyri di n- 3-ynet hyl ) - 7- met hyl - 4- ox

wo 2088/d3somheny! - PCTE/EP2008/055807

1, 4-di hydr o[ 1, 8] napht hyri di ne- 2- car boxyl i c Acid
Met hyl Ester (Conpound 94)‘%ﬁép A: Proceedi ng as set
sul ﬁ)%%gﬁg%iimﬁzprlﬁggﬁir(g% (H%Z%}, s dissolved in THF (3 mL) and toluene

(1.5 %nﬂlrﬁm%rﬁ&hwab@m gubfianyd 270y idéd T8e yﬁ&m@é @pditated to

reacted wth 15 net
80°§hfpb§ P élecqr@elzt?atgsl toh RS EleruRyn q‘ﬁﬁoﬁ; ikec%’z (139
adcﬁﬂdrﬁrbﬁnﬁﬁrémas KeQtedt8BIAC for 15 min, then cooled to RT. The product was
3- (6- net hanesul f anyl - pyri di n- 3- ynethy&é(? nmet hyl - 4- ox

worketl uphe ByPAGHAO theyadganic Jayer washed with LiCl (2x, 0.3 wt% aq), dried

over gﬁﬁg@ﬁ?ﬂ#ﬁ %’K}f%figj.yﬁeljg?ie%id I!,:téwegang}g i :gljom%l%t?)@( 6-methane-

sulfbBgl-PyridR6-35(nethylapine by B4 -Bypnl- phwyt—lfif-dlhydro[l 8]naphthyridine-
2-c%b%%l%c%ﬁ§%l gfl[eff%cf) LSl Iﬁﬁ £¥ tap { {re)ll'ozv éi';ﬁh hM[l-{— = Q#a4, mp

= 202084y r i di ne- 2- carboxyllc Aci d thhyl Est er
( Conpound 98) Step A. Compound 94 (0.12 g) was

Ex: d| gg# gyrnégfés%s ?f gi anggﬂagss yl%%ndﬁn %b@'g&ﬁﬁﬁiﬂ 1?19@1}4—4 -ox0-1-

separ at ephdpst- me&hﬁﬂﬁ%tﬁhn@hﬂ@@,d:ﬁehbcmbgﬂm Axid Meghryl Ester
washed V\/#(][‘h Li Cldpéfé 0.3 wt%aq) dri ed over MgS04,
and puri p 25 TLC (1:1 Et OAc/ hexane) to

provi de

Steﬁ%\( Brovetdinnasdat font mBxairla? 13 Sepdd, Ny(6) méthyk 2 fphlenylamino-pyri-
ding-gf PRI AR I RAT s PROPART cP RO gred with

meﬁ@bﬂmgtl RB10%8Y (§.27 grge)ncaszcaoy(@u o\vih salhérc. (2t and478E (4 mL) to

Ie 24 t hesi
forgi g gﬂ% BTSRRI T2 sy e A o
1, 8 yﬂldlﬁb@rwbdxyﬁc dti8 yishoyl [estdr @bmpound 94) (0.12 g). M+H = 432,

@i%ldkg -carboxylic Acid Methyl 30 Ester

3) Step A: To

3- (6- et hoxycar bonyl - pyri di n- 3-yl met hyl ) - 7- net hyl - 4- o
aéi_ﬁ%llz 2p:h ﬁ&gﬁthésm%f 3d(2 dqyﬂt}mnksulﬁnylpyr_i%in—?)—yhr?elthyl)—7—methyl—4—oxo—1_
oo G5 RS2 BB R ety e
PCT/ EP20Q&4 Jo8)-80 THE (10 nlL) was added Li OHH20
(0.06 g) and H20 (2 nL), and the m xture stirred at

Steny oo (ot L govp Sped s DT Bl sy HERgse and

theWh dirELENE RAG0 HAE. THOHProdlugERmasGepaayed bemeed Ei@Ac awbH,0, the
MySH4, and concentrated to a yellom10|l The oil _was

organik dayeupashed BiAGC! (Ras RSV od) Apied over Meb O, andpurified by prep
TL(?Q fg?i’tognﬁlefa%gg %‘%{o%c%d}» 60 nft¥aak Au%ﬁ’ ?)lyhgmt L2 yﬂ{eﬁ}ﬂ)d? methyl-
4-ometlhghdnylzl éﬁil]n};droﬂl- &b{)@ph’d’zphémy’r?. garhoxjlihpddopahd]eaapht
(co@ﬁqlugkl%gb% ell]ﬁn% s%ﬁa %+1HP£ HXé ester (0.11 g).

3- (6- carboxy pyrldln 3-yl met hyl)-7-met hyl - 4- oxo-1 - phe
Examyple 24:4- Sithyenisoof 3-(6- Dlmethylcarhamoyl -pyridin-3- ylmethyl) -7-methyl-4-

oxo-1-phenyl-1,4-dihydro[1,8] naphthyridine-2-carboxylic Acid Methyl
Ester (Compound 103)

mp(

Step A: To 3-(6-methoxycarbonyl-pyridin-3-ylmethyl)-7-methyl-4-oxo-1-phenyl-1,4-
dihydro[1,8]naphthyridine-2-carboxylic acid methyl ester (compound 100) (0.2 g) in
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[ 1, 8] naphthyridine-2-carboxylic acid nmethyl ester
(0.095 g) in THE (6 nL) was added 10 BOP (0.11 g),

wo 2008hs@¥ed by DVA (0.15 ni, 2Min THF) and HupigEs2088653807

(ethyl-diiso propylanine) (0,042 nL). Solids began to
preC| pitate: DCM was added u#ftil all solids
di ssol ved, and a honobgenous reaction m xture was )
THEH 1 Aimde dvas TdedriiQFIHeOWR86 gt and B 62 mLRPnidghe migure stirred at

t h ddi t | _,al B H ,
R Bathscprodis ep e S ik beg Wi 0 shaRicl (0612 mL),
filtdrbd apd adhitkdd wynwithdit@Ad ang HaDt Bhd&or@daic &aydr WG] rictimover MgSO4

h i Na . d. H2O ed
and SR L B 0 oA R B CAC RS i 0. e
oves M ¢S, grel comatnirmediict hydb@Aolid arneroelda Bed- w‘md]qr pyridin-3- yl
t | MeOH, d ted ield ... .

el aEU Hy Bat BRRBY - byvarh SRR Zeabengicsid
methk estdr-(0pD gRWNI+H = 430.

1, 4-di hydro[ 1, 8]naphthyr|d|ne 2 carboxylic acid

t hyl t d, 10

stelfg} 1>t g g 2 SRy ARG 5 EaR P oG-

[1 ﬁylﬁlbﬁthﬁmcime-ﬁ carboxyhc acid methyl ester (0.095 g) in THEF (6 mL) was added
Bog Ehﬁﬁizﬁ c%?erd% niBMA &)y f5l th]\;f iy 'rf'ﬁfS Igf{é }-Iumg S éasg l(etﬁylocﬁlso
prol:ylénﬂillé))(dméﬂ i) Mﬂbbhgmll tdlipneipAtaca DOV wras addied whtil all solids

. t i .
cisgied i T GO MO PRy The s yaggred
RTryd ¢ 11, tﬂc@lmhydiﬁm[)ﬂal 8]1qucr’ta1ﬁ BOwyY f—]iudlg’sebaﬁe @ad vl added @ind the

14

St et e ISR i OO D8 oG s TR O
wagdhed M6thrIEICaR thq) had H-XY, uné dﬂéd ovee M g0, RThopedinitghds.concen-

il PN o e ] By r St RERRGEOR, and

corfcbﬂltt"zﬁé@d)oy}éiﬂBQ@n&hﬁtﬁdmrm}ﬂoﬁWﬁmﬂ-yﬁyetﬁﬂ&ﬁ hethyl-4-oxo-1-
% \%
oheg BBl e B RASY Y B o i Boplinasid iefhn gt fgmogupg 109

(80Qng}d3hqméyeﬂdwéoleﬁ IM—dHo: §57; mp = 235.0-236.0°C.
1, 8] napht hyri di ne- 2- carboxyllc acid methyl ester

Exag}gg:gg g@]fggﬁﬂatﬁie&n @&g‘car bamoy. Ip%freld%o —yﬂﬁetﬁ/lﬁs_lfmg't%zfl 4-0x0-1-

3- (6- Met ﬁl@ﬁ)j/‘pYﬂLﬁih?dﬁ){ VB RphitylidinerBthpbxicokad Meplind Ester
yl - 1, 4-di hydr o m}}% napht hri di ne- 2- car boxylic Acid
Met hyI ‘E?P"‘E‘é und 102) WO 20081138920

PCTI EP2008/ 055807 -81 Step A: To
To 3- (Gﬁsafmixh;ﬂmanpbwk@m)mﬁmmgm%x&ybhc@thamdmdl(om,s]-

narg iUl PSR BT G ORQ Boy R et OR(0-14 &)
follolvd bRBlylaRendM0XG 16/ ® a8l IHUBEs Basemoomwme mhilRire stirred at

S,gg!gglqgghtéh tedntrp@a:ltpl L %gél\é@dﬁ l]fqtcé),lég: %cgﬁao was?le& Srith I{kﬁicos (aq),
and3d Q- JRE N@EED:;,RM& ditBred; d0nkerkrdt&d, and purl.ﬁed by prep TLC usmg 100%
e L P O L) ROPEOONG 0T eny
1,4-dihydro|[1,8]naphthyridine-2- carboxy‘hc acid methyl ester (compound 101) as an off-
white solid. M+H = 457.

Example 26:  Synthesis of 3-(6-Methoxypyridin-3-ylmethyl)-7-methyl-4-oxo-1-phenyl-
1,4-dihydro1,8]naphthridine-2-carboxylic Acid Methyl Ester
{Compound 102}



10

15

20

25

30

Step B: To
3- (6-net hoxy-pyridi n-3-yl)-1-(6-net hyl - 2- phenyl am no-

wozdb%is%d‘ 3-yl)- propenone (0.71 g) in THE (2echEp2088655807

OH (10 m.) was added a small quantity of Pd/C. The
fI ask was evacuat ed, backf|1$]ed with H2 tw ce and

allowed to stir over ni ght T.. The
Step iAy;: ferid@-mebgogphenil W@OPWE @ eﬂg i Mt (12 )

t 3-8hHERE cafoRiMiehele|(0.6 3),96llovea @HtB M, 1.75
Waé:ﬁa%%@é{l%%g%ﬁexgﬁe 'Ig%eopr oduyeat (co%% ai n? ng l??m?:tl o(

mhjeind thompbaerestirran gt RS ovemighits b solid jhad pgecipitated was tlfered,
was'ﬁe& %ﬁ%g@ﬁ}’aﬂdﬁe@ ﬁhcﬁr %ﬁduu}n {OGWHEt_’)t()GngﬂmX}é pynidin-3-yl)-1-(6-

enyl am no ridin ropan one
me‘gg'l éy@@pylmxg%]pyruimmﬂ :prg?moge g} @pg @s afhglght sa%)ron yel?ow solid.
M+ E6yget hoxy- pyri di n- 3-yl) - 1- (6- net hyl - 2- phenyl am no-
yrldln 3-yl) 15 propan-1-one (0.70 g) |n THE and

t ol uene was added net hyl oxalyl chlori de :
Step & Toie§-5threAPmdis-3rily - I $-wsthybRtnheayt ﬁWén% Bﬁl%g 3-yD)-

pro%aﬁdrhec(b 3% g?ﬁh P é@é o9k |a,HH iEQOEL (Thenll)Gvas a8Hdd mmal Sidnity of

eate , then concentrated and
Pd/iCe The Paskcrend ekum@back%@# bi2 roice andatower pstir guernight at
RTt i fpodﬁc’[‘(frmgis Siftb el Qﬁiro%%h @Etef %sh%@ W EIOH) RoREQEUEY, cluted

and _concent r at ed

fromas. sligpegel cowroMi, 3%7}@%#@% s TheRErugD cqFAIpEERSions
we&%@fl%gedt da%d%ggcerﬁﬁteﬁdtg )Z'tﬁéld’g k- rﬁéthgigp?yrﬁﬁnfﬁzﬁ@q ((6OmZ@1yl 2-

ure stirr or 90 mn
phqmbm;m predinwbyRextongn-hians (B7OE: aFa%EﬂWfdiOWe&?HéeMHH 348.
trated, dried over MgSO4, eluted froma silica gel

Steg ‘réo {";'pgé(é%getigxygﬁwhﬁ)@ D) 6-nftiteh] - 2GR PR ML RSB Srili@-3-y1) -
propay8-onst (RGR b i THFangd-tgluget Wyd 9dded metny pxdylshiprdedfen &),
foll%lwe% ﬂ)}f 4rdi By (?1219[&) %ol%l)gﬁ@ b o'h(dé Hﬁﬁéra@r@d% B §dtu@i. the re-

ester conpoun 25 as a yello
sultg $ldn'y Was-heatesi]e 80tfp far 31h7 hep mera@te@mw@muded in MeOH.

) Sy d, and th d at 80°C for 30 The product was
Kzg% {uor‘g fg%ﬁde and the ] dﬂﬁ)ﬂmﬁ)l peri di n-1- I?f“ ﬁplm v

worksd ap WithpFi€hd and Hz(alan\;l@pgcqq:@ﬁatﬁ@ tp perelov slish e rsehd? was taken
up gﬁg%o‘iﬁf“ thgd/t‘;d fSRL, atk 9@&1’88&!1%1 %’g&)of ﬁ?@egg f5.70 g added and the

uor obénzoi ¢ aci ani i ne

mixghre K€ Sor(I03ndL. Fhe pQufucy waeworzkﬁd@e Wi Peﬂhar@déz& concen-
trat%?,h I{Q)O‘Igtpjﬁlg&gf %P@gc? §n?' 1&921 WEE.B)@7§ ﬁf@}&aﬁgxah@) and

ate at re

co c&ﬂ@aticB&Q)rofﬂdc 346hnaﬁn@myr@n “Brdmethabt7- mﬂwégl -ojoy plgnyl-

C r
SRR B DT TaR M S gl o me
as aryellbwisolid M-+ HIHCEL6; frgr wilAG.0al 78/08Ci pi t ate. The product

was WO 2008/ 138920 PCT/ EP2008/ 055807 -82 filtered,

ExdfREF, SR LB L Bo D R HREM o
(17.7 g)1-pBemp-18t- dmyﬁrmquumhnpﬁawb@rhﬂmldmbﬂ@sr&tl d

(17.7 Q) s dis ed in DV (100 nL), and stirred
with 1, 1d\€aﬁ?%or‘fﬁgyl m dazol e (14.91 g) under N2 at

60C for 30 mn.
Step A: 2—Br0mo-4—ﬂuor0ben201c acid (20 g), aniline (10.2 g), K;COs (13.9 g), Cu(l)

oxide (Aldrich 20822, 648 mg) and Cu powder (3 p, 560 mg) were combined in ethoxy-
ethanol (30 mL) and heated at reflux (130-135°C) for 4 h under N. The reaction was
judged complete by LCMS and TLC. The mixture was cooled to RT, diluted with FLO (30
mL), and neutralized to pH 7 with conc. HCl, forming a precipitate. The product was
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5 di met hyl - hydr oxyl am ne hydrochl oride (8.97 g) was
added, and stirring continued at 60C for 4 h. The DW

wo 2eRE3¢daen renoved under hi gh vacuum and t hepblra®hoos/nssso7

residue partitioned into Et QAc and brine, and
chronatographed (EtCﬁc/hexané%‘to yield 4-

ﬁlt@l)e o\rgat%g% tfl I?_?@/ and HEEE at 55 C@o r3d &naamfanc%ugleg‘ég% %rGOV"(l 314_

ﬂuér&tgﬁelgdd}hmt}i&mmIa!claqul g).2- phenyl ami no- benzami de
(12 g) was dis 10 solved i1n THE (100 nmL) at OC, and
added The

St%ﬁ?ﬁ&#%ﬂf@a%P‘%W?ﬁ%@aOf‘zﬁm% ﬁgp (b€ 2 Wéﬁélaﬁvg"{éyéﬁ% PNF £490 mL),
andirrddOwith M1 -2@Borfdiimiheole HYIC) untRS NG %t RCHBEZ Wik N,O-

Et OAc, .and. chro wi th Et hexane_ (10- 809
dﬂ%%hﬂ%}ydrwaém&e [{ﬁérpgle!@rlg gﬁ %@n‘wsa@& 2pf eRTFIng } Continugd at
60“@%)9?%”91@@]}?(\@ RagtheR $erfo ! dnd¥ Rish vaRiu@R aBd tHOblack residue

solutjon o
parfilipned YR F 624 PrhincaanhehigreRarRhsddbEnsHBeramoblonggld 4-
flubid-NlRetEbGHN( Betiy)- 2R enddB860- B&%I&r &3Q%ymg) and
4- et hyl sul fonyl pi peridine (326 ng). The m xture was
stirred for 24 h, diluted with EtOAc and filtered.

Stepie 4sFlgarcN-matoxs-N-aesibyl e?dplbwmlaﬁﬁaea@w&ﬁ&l?( pehRwapdis-
sorNRIGHTPGM)1.00 9119 L@ end iyl $lﬁg(§4 Ariphenyd THF) addfid slowly. The

am no- phenyl) - 3- (4- nethanesu

ik ieis 6 (GO . theaogaregu T (. D 26 o) B e product

WasT&m%ctQ@vﬁlSB' E%UAQnaIQ:f chromatographed with EtOAc/hexane (10-80%) to pro-
(4-fl uoro-2-phenyl am ng-phenyl ) - 3- (4- nethanesulfony

VldF 1-(Biflyore arnhepylﬁwuwbﬁmﬁ -pragiseorsdd s 2ivllowetl( 8
m.) under N2 was added NaHVDS (3.1 nL, 1 Min THF).
Steﬁ\fﬁ e% a%omu@.n o(mL@[%&K@ﬁﬁéﬂy%n%bq;hﬁﬁﬂh&o;%%ﬁé 40@ 8 in

he m xture stirred

EtQﬁI:(S frﬂéwaf 641&6{1 Iﬁcﬁs (R’r50 T 2p@ éd@ﬁrtbﬂswfwln@en%(% mg).

ThOMSREREEhs Witrhd PFAGET, Gﬁﬁied%ﬁﬂﬁtojfcx hnpakadd V‘I’Helbrga@%@vas re-
and chr omat ogr aphed 0% McOH/ DCM) to provid

COV?I:efiméhwtpgrﬂ Y HuA %Jﬂf:@ﬁwcwﬁemrwﬁe !L (91ﬂ\a@rm9mhﬁzwl

n 1 Bhﬁnx)bletlﬂanéslﬂi‘ a) &R QL U RRXYIE 1 1l
Imﬂa(t:)|ofﬁeﬂnetj hy ster (:%Cc))lyldﬁlgeConpoh)gBar %Ip I\/)+EH = §)7asaye o
soligy = 190. 0-191. 0C. Exanpl e 28: Synthesis of

3-Benzyl - 7-f | uor o- 4- oxo- | - phenyl - 1, 4- di hydr o- qui nol i n

Ste}?EzI‘o &@‘Kb&ﬂﬂﬂadrpoﬁfl(ﬂﬂ%bma?fﬁ%ﬂyl%m@ pleslyBL3 (£ ormeaHasfonyl-

Step A- To a OC solution of

Plpﬁrlél%doﬂbmmt herg{ wwghw TBE ghavwy padert: Hernddad detiMDS
(3. 12&1@ oM mwﬁﬁEAﬁ%Pa ik, é@@émsm\%éﬁc%@ﬂ%ﬁetﬁ?t% Edbs My Bryas

m xture s

addﬁ‘éranééhffﬁﬂﬁﬂmfeélﬂlf@@é)@r b} a1 0%, aherrtpr | fivé ReAbe regation mixture
wasubheHe8 WNHE@E{&@&‘ g4C Qﬁgac‘fﬁdtﬁdwt&%c, (aﬁ@tchlqm"i‘ﬂ%graphed (0-

extract ed and chromat ogr aphe

200@G@Q@MbtOH@PNEWoﬂBsbI@s%%meth%@d@w@wﬁmdwlm@hﬂ) -4-

oxop{ H@Qﬂ gr %Ih)zrdro %umolélrlﬁ ZrZ] ocalbbho cid meH1 ester p(f%glpa £, ?ompound

]26b +HE 4B mp) = égoﬁ V%K]GM/solld
Example 28: Synthesis of 3-Benzyl-7-fluoro-4-oxo-1-phenyl-1,4-dihydro-quinoline-2-
carboxvylic acid 2-methoxy-ethyl ester (Compound 130)

Step A: To a 0°C solution of 4-fluoro-N-methoxy-N-methyl-2-phenylamino-benzamide
(10 g) in THF (80 mL) was slowly added phenethyl-MgBr (91.2 mL, 1 M in THF), and
the mixture stirred at 0°C for 30 min, followed by 1 h at RT. The reaction mixture was
then guenched with NH4Cl (sat’d aq), extracted with EtOAc, and chromatographed (0-
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Step B: To a solution of {
[ 5-fl uoro-2-(3-phenyl - propi onyl) - phenyl] phenyl - am no

WO 20ps/936920 acetyl chloride (540 ng) in THE (3 mQT/EREB08/055807

added 2-net hoxyet hanol (0.12 i), 5 followed by Et3N
(0.22 nL). The reaction m xttre became a pal e yel | ow

R S DT a0 1T AR O o1

ond (N€B4 ghaanedled swlid.h NHACL(sat' d aq) extracted with
EtCﬁc mashed with brine, and concen- trated to yield

s B 5 R L LB RSO BB -cvc-

ace@'l thlofde Gue ﬂqgﬁ}m TBIEGB&QL)HVMZH&M@& 2-methoxyethanol (0.12 mL),

A A A TR TR G

THE 19 nill) wadasdedf gedtHs2608ure all&0ed W)anddbe]l hEhd wadttvieavas then

m xture heat refl f
auchiRdiv e NRGCT end a6 F Bt HED ERAG Sl BrBibrit gnd concen-
traté@to/Aak b@-‘(?—ﬂ@bﬂi—@d?)gjhfggc%gpm_ﬂ?ﬁ -PHREVIH08 phesyl-oxalamic acid 2-

chronato to provide
meBORERBY] ﬁswf( ‘fﬁo@é phenyl 1, 4-di 15
hydr o- qU|noI|ne 2- carboxyllc acid 7 nmet hoxy- et hyl

Ste]%? b 2 61RABR 8NN - (53 oroM-kB-phéB2-propipnyt) -phénylh- WeShedil-oxal-

amg St bpe 0N 69 (G820 i MECH (15Hihy e adgdkAGPs 150

mg)4 an@ ‘ﬂ?e &m%ﬁ%ré AR teSheRAMK utl@z¢l for 25¢amhe Xxﬁkﬂuﬁe was then
aC| d pended i n. DCM

( sus
s alyifFechpmd ool Y RO ke TSROV TR Sprato-
graﬁ&éﬂ(ofm))% mmﬂ@q Mi/de saﬁéhzsflhﬁﬂhero amiqun lﬁﬁﬂyt Wpedi-
was stirred until Blln cea Egﬁg:u %1 &
hydserapinplingrdscaremplieacifln g EOPReratd 3 aRkrT = 432
mpL_LpIdgrD & gpene (15 nlb). 1-(4- ChI or o- 2- phenyl am no-
phenyl ) - 3- phenyl - propan-1-one (1.48 g) was added, and
the m xture heated at ref]ux for O .. The product
Exapggie 2%0| Yapthesweo Soranar 7 @a@u%Pﬁ%{gﬂ?ﬂ&wmhn 4
resi due gl @Eaigoudd 19oRPhed (O 20% MeOH DCM to

prOV|de oxazole 2- carboxyllc aC|d [5 chl or o- 2- ( 3-

Stel.tpépgy Eropl onyl ) - phen ] phen Qé}‘@éﬁ% 3 ops

of zﬁlﬁmmr@ L fed L{naeptrg rty;kai;n chR:'rﬁ@ ym Iﬁg)ewd aﬂdde@ hlawwl and the re-
387 ng) was_dissolved in dry L;%ESO—L (P rrsz di

actlﬁaemstu(rqw@s ﬁg’ye it DB eated (oAt iy Bie LI aSr’f?éﬂwe mn

91, e- I GHR0I-Pheslaraing-
vacf, 3 Ghe f(fj&%gu%t&(@:ﬁ%g%ha?&l UEﬁéhﬁgd (053658 hooH Ao

phepylowi-pleengl- DAyt L-gnef g))_\gas@glgﬁ@an 1Ry mxture eate!i %t reflux for

2010 F[@f%é:'to&d?."c Quk &Qﬂéd‘ Tﬂfe ﬁ?@erﬁ (RPRUAE vAAQ, ardBB e MBidueBrémato-
Synt hesi s _of

grapilqdl(o@Pmmﬂmwng%prmiﬁwﬂvﬁ)m&bwwd (- ehlpya-23-
phe\!f/l\% %{S%M% 81!'9 &% Ci#i RAPRL e (b9 _;‘51 @e[‘ﬁalé CieRarehet.29)

2008/ 05580
Step B: Oxazole-2-carboxylic acid [5-chloro-2-(3-phenyl-propionyl)-phenyl]-phenyl-
amide (387 mg) was dissolved in dry MeOH (20 mL} and K,CO; (100 mg), and heated at
reflux for 1.5 h. The product was then cooled, the solvent evaporated, and the residue
chromatographed (0-30% MeOH/DCM) to provide 3-benzyl-7-chloro-2-oxazol-2-yi-1-
phenyl-1H-quinolin-4-one (Compound 140, 233 mg). mp = 219.0-220.0°C.

Example 30: Synthesis of 3-(1-methyl-1H-pyrazol-4-yimethyl)-1-phenyl-7-trifluoro-
methyl-1H-[1,8]naphthyridin-4-one (Compound 129)
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Step A
1- (2- Phenyl am no-6-trifl uoromet hyl - pyridin-3-yl)-etha

WO 2609/@?89&@ 1 9g) was mixed wth PCT/EP2008/055807

-net hyl -1 Hpyrazol e- 4- carbaldehyde (39 nmg) and NaNH2
(2 N, 2 m) in MeOH (10 nl)%nd stirred overnight at

RT. The Ii ht .orange soli that f or ned s fllte ed,
StenAd 1-(drtheay IFFITp-G A HROBREH T Tigiod lleethanone (0.1 8) wab mixed

with1 (chedl® mlpylréiom@mdéhyda 38 migduRA mwwmw zemLﬁm MeOH

trlfluoroneth ridin-3-yl openon
(10pnL) and stirred ovgmlg%){ at RT The l¥ght ozpangg solid at forme was gltered and

driét ks J&%&Mov&t‘t@wo@mls T& - Medhiyl1 62 }Rﬁlﬂm&ﬁﬁ;l no- ];ﬁrehﬂm&lhno 6-

uor one Py r|d|n ropenone
mfhnoscsrdﬁwdp P(%E‘nﬁ’a? 45Pdg)c (10% 30 rTg) added
and the startlng mat eri al hydrogenated with H2

Stegl: IBaBJ(@-Qﬂaﬂl{rlofHprfhzof[ﬁl%l)pf ‘@Eilf)ﬁEn lﬁnﬁﬂa @&‘iﬁﬁﬂromethyl—p 1d1n 3-

razol - 4- 6-trifl uorone

yl)wmﬁnﬁng%ﬂ mg%w%ﬁobfcé %/Qa%%(z S1oL) PliCeriat, 30 T%ng) adaft, and
me%%?ﬁﬁ%ﬁl%%}ﬁﬂwd?%m%a%m fgg Pé!ﬂlof)ﬁ')r ﬁ)F ¢ 'h '@Hé glfddﬁ@tt BGN-methyl-

pyrazol -

1H(I2’I§I¢éﬁ;b11)aln(§@hsﬂﬂﬁmm% eﬂ%ﬁydm Zyl-propan-1-one, was
ﬁlt%rlea cBﬁ?&%te'd Qf{kﬁus(ed%ﬂm%} fm&r%ﬁﬁ@idb%d in toluene

w th chl oro-oxo-acetic acid nethyl ester
(0 nm.) and heated at 110C for 72 _h, then coole?
Stefrke Bdﬂdddéwl W wyeee!l-4obht rdtrbenyiaming fonilyeremethyl-pyridin-3-
yl) %Egg%ﬂdy '6fe grha'\ﬁ@_kv slngsﬁl-\)ed% Hlué%@@@ nﬁg wathdhlor@ko-acetic acid

5 50 roduct was cool ed,

methyt ¢s6rmdb rablmddmsriat 166 fob/ BRORFRSOWEd T he product was con-
centBidAVh vh#ﬁooﬂ{eﬁztﬁésol@f&' hﬂﬁﬁe@ﬁ EI’OJrnﬂ')' QﬁH'KE@@EYd 2 41, khdl BEaHed to

or omet nap yrl di ne- carpoxylic aci d

50°Rdonid H@sﬂé‘w p(r@d#ﬁ@d@ﬁgoqle@)f tefgdi-pnd cppgent@iethis Rrogide 3-(1-
ﬁe%h fy 4-0x0-phenyl-7-trifl thyl-1H-{ 1,8 |naphthyri-
nmé%?% n5g4é% Zg?g Eeﬁ??’p ﬂﬂ% y uonnne-a 4- é hgﬁp yri

dine. 2 P MU oo 129) i Hondihy | bt o
( Conpound 105) 20 Step A

' Exagtl\n)aﬂlg?’gql #@’tlhbél arl ﬁbﬁ‘ylfl‘b‘)ﬂe)lzﬁhhﬁ@ﬂﬁﬁ!}(&o“l A ¥ihydro-

S n1xe ni tro- phenyl am ne
Pd( OAc) 2{16&]eawyﬁyn$mmxa(rhgx)ﬂag)aadea T 25ogpount 05)
Et3N (0.2 nL) in toluene (10 nL), and heated at 100C

Step A 142 Q:hid!besﬂﬁaﬂﬂg@ngﬁ@ 3Ly1RRhbhbA e 3R mixed with 3-nitro-

oncentr at ed toﬂg

phenglamsnn(0.32g); BADAc) o piemg), BINAS) 4p ) dFaC Qs (125 8), and BN (0.2
filtered and
mL?Lﬁ{ %ﬂ%@@ﬁuf ﬁngd) %Qn]:}etarég téﬁ(gcg‘%r ﬁrll g The roguct was thﬁn tere an
commtgat@d)toZprgyldwdswmmﬁéxy 2V{,’p’tmtrophenylammo) pyndm 3 ylj- etha.none
a)égpethanesulfonyl benzal dehyde (0.135 g) and NaNH2 (2
2 nm) in MOH (10 nlL), and stirred overni ght at
RT. The yellow solid that fornmed was filtered to

StepBolA[6aighyle 2 fraitreitesulafing)-pyridinyt jll-ethanone (0.2 g) was mixed
Wlﬂ[lgz IHEI&‘LQXASU%%I(@ %h?:ﬂ@f@%ﬁ%}{é P48 C{é’)%d'l@a\i\@b ZrN 32 %U if MeOH (10

propenone

mL3-and-shehanasight o BT - "Ehte)h?llb‘)mmh@ élaﬁﬁtrhvld was @Bﬂﬁdm pystyide 3-

b e P e A D SR s ‘§ KL PERiRE -

proptnone§i3dg).H2 at 66 psi, at 60C for h, to provide
3- (4- net hanesul f onyl - phenyl) 1-[6-

Ste]gEt l.’?-y 4- f\%&&gn{éhff&%q '}ﬁl%}ﬂd?”ﬂ fBo)neM 'Z(j('?)r}ll?foﬁflllénypﬁlﬁﬁé)n P;’rldm 3-
yl] —propenone (125 mg) was hydrogenated with RhCI(PPh3); (30 mg) in toluene (20 mL)
using H; at 66 psi, at 60°C for 7 b, to provide 3-(4-methanesulfonyl-phenyl)-1-[6-
methyl-2-(3-nitrophenylamino)-pyridin-3-yl]-propan-1-one (~100 mg).
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WD 2008/ 138920 PCTI EP2008/ 055807 -85 Step D
- 3-(4- Met hanesul f onyl - phenyl ) - 1- [ 6- met hyl - 2- (3- ni troph

WO 2008yydsam no) - pyridin-3- yl]-propan-|-one (0. IP@yEmaes/055807

di ssolved in THE (5 nL). Chl oro-oxo-acetic acid
nethyl ester (O 1 nm) was éﬁﬁéd and the m xture
eated by n1cr e at for 1 ro duct was
R CCAL AR LN
yi]- -1-8né (00 T%WQQHSSOB‘B&’ iPTHRES MIy! @hl@r&@ﬁd—&d&tﬁhcﬁ&ﬁetbﬂ

duct d .and t
esca b TERIP B PO Psie] B HEIPRB Y e it | - The pro-

dud@nv%yt&ﬁe&rag@ Z;MJ: rled'ﬁEttzﬂdéhu -if RADH (O mL), K,COs5 (0.1 g) added, and
phenyl ) - 4- oxo- di_hydr o

the TnigiiAaBeN IR AL 58.(%@21565%6&9135@“5%? cheledgnd gapcgptrated, and
pur(fﬁ@ EpTIl@‘&SO%@OK@)heXMEWt ifdle 335 1E-nde@ipa Ui3dnitro-

d h Pc/ C
pheelzb% 0xp- g%)dlhycke 15%1313 Vem@@ﬁ&% SIS 1?,@5}1@%;@1;%%,1)

(angéo&dholehg) Repdiets wege. filtered, concentrated, and
fied by prép TLC (50/50 EtOAc/hexane) “then 10%

I\/E DCM t de 1- (3- h
Step B: @@W?ypndcy)l %\é;;pg)épy@)gésﬁolfauuﬁ enyég [nli V\g‘}h Pc/C (10%, 5 mg),

ancﬂ%% ﬁﬁt‘e@ 'uEFﬁg 2120@)%@68@)'%?2 hati rB@ﬁ&iWas G8ERH, concentrated,

ound MrH = 478.
]@ééqygprqf TLC ( SOISgE%OAc/hexane) then 10% %OH/DCM to provide 1-

(3- a’!mﬁ'lgpﬁgﬂy@%-@fﬁi 7nmgfh¥1 E &oh%éiﬂydfd ¢8I RipBtHrdkRzRlarboxylic

H-qui not i n- 4- one g nEand 141) Step A- A
aadnn%ﬂw} @sthf(cznmoyﬁélﬁc%mg BéEoT ¢7%ci d (5 g),
-2, 6-di am nopyridine (6.95 g), K2CO3 (3.18 g), Cu
a‘ﬁ?ﬁl@ Qmjfl’-f’e ) )@iﬂnﬁj@ 3-benB)-7Ldhloro-2-oxazol-2-yl-
Ex ethogyethanof&quq%zgﬁEbl) heatggpat 130C for 2 h, v
unti | thﬁﬂﬂﬁ%wﬁlbﬁfmﬁ§C@@WﬁP@@é Yas confirmed by
tlc). The mxture was cooled to RT, and water (70

Stem AGRELAEbE Y%}%O%Emefbb‘éﬁﬁo@%ﬂ@@s %)a@@ &ﬁ}ﬁm%gyndme (6.95 g),

ture stirred or ro uc
KaGQ1 Belidegt, Capewdial (0(13 g&/pnd\&sl(lé@af@s (G Bl m;ﬂllwmmol (10 mL)
ea ul t i re d
oo R R A0, BEEEL L6 e b
mu@ﬁ@fvf’ds@bbleﬁ & RToMideater (70 mL) and activated carbon was added, and the

rnuin?((e?ftlgr;:nd ?@iﬁér’%pei pgééll-l%l an no)ﬁ_li?é_recd1 l o&’ g ?f Rfﬁ %a% aﬁ&écp until pH
&:@d?e)@ ﬂee Mﬁlhﬂlr Br&ﬁﬁé@pﬁ%%@ﬂ&k&ﬁ%& raaea & &€bekn (50°C,

hexanedi one (1.04 g)
pregsutet G@ ndsam mmlghfar@umowe 15(6gynwa@mé@r%rdlamm¢lsﬁ1cmpm
Stark trap for 24 h. The resulting m xture
bmmggggggﬁqﬁ}to RT and filtered, then stirred mnth H20

(50 nL) overnight, filtered, and dried to yie
Step Bc Alsbwrg-gf -2- ([66alpglo5pxjpdmt2hxlamp3q) rlothlorobenzoic ac1d (2.4 g) and 2,5-

he%né’d@l}é’%{d&%g rig% PHATLPQNREER @.18%) Yl RedlePdtrefibER 2 Dean-
Stark-tedi for 34 b Tige (egylSingl ivistuhe apgaola] to BTwn)dfpigﬂwdd threnatigred with
T e e

-YﬁﬂwﬂdandyNunmohbmgﬂmﬁm@dﬁ&ﬂah1ne (1. 41 g) was added.
The m xture was stirred at

Step C: A mixture of 4-chloro-2-[6-(2,5-dimethyl-pyrrol-1-yl)-pyridin-2-ylamino]-
benzoic acid (4.2 g) in DMF (25 mL) and carbonyldiimide (2.4 g) was stirred at 60°C for
30 min, and N-methoxy-N-methylamine (1.41 g) was added. The mixture was stirred at
80°C for 16 h, then the volatiles evaporated, and the residue partitioned between EtOAc
and H,0, then between EtOAc and HCI (0.1 N aq). The organic phase was adsorbed on
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80C for 16 h, then the volatiles evaporated, and the
residue partitioned between Et OAc and H2O, then

wo 2008 ¥8sN Et OAc and HCl (0.1 N aq). The or ganpEr/BRas®osss07

was adsorbed on WD 2008/ 138920 PCT/ EP2008/ 055807 - 86
silica gel and chromat ograph¥d. Chronat ogr aphy on

_silica (80 g) against hexane/EtOAc_. (100:0 to 50: 50)
siligsy gol/ romatographed. Chromatography on silica (80 g) against hexané/EtOAc

(10809485 @%9)[\}?10&7‘@1’6&% c’iﬂ&bnzaLdlm 5 RhERYE df;yryél)r gyrpyﬁuﬁr 2-+y¥mino] -
am no g/ benzam (-1.6 g). Step
N- @eth,qugbi meﬂb’hbenzamﬂe (~1.

of 4-chl oro-2-[6-(2, 5- dlnethyl pyrrol -1-yl)-pyridin-2-
Steﬁlf_llﬁm §(’>91t10Nof§ cﬂi%IQOZQYS b, myﬂw}bﬁﬁﬁnﬂ?ﬁ ﬂgﬁdﬁQZQﬂaﬂuﬂo] -N-

was cool In an i1 ce

me mqthylahegmlde ébﬁ%g)i g A b’ZOrﬁzL) waqwqokdmpy iggchgtty and
phéﬂeﬁ'ly? H%% dsoim&)nr["lmﬁﬂ § M@?TH@) b deii QYeTrgk. gﬂ'He rﬁltxture was

ag), extracted with EtQOA
Ufm@Vaﬂsght@éBT awenshed wigh llg,a(ﬁd%ltacmggﬂth EtOAc, and adsorbed

on &HE;P gg% gﬂ{d%[gf‘%gs Qo Dé[@h(ﬁ Bn Qﬂlcz( [}ﬁ)@fﬁﬁéﬁh%@o@ P60 to

or usi ng rOVI

50: iﬂ){(nr UM@DMM@I(IEtosp@WtIh{;ﬁrd&yrpr%|[6-|(2yy1d)metiwl ~pyrrol-1-yl)-
| - propan- 1- one.
pyr%“.\g d*é&n%%@t%ﬂgho?%gn%o}%&%%%oxsl |(F:) acid (147

mg) and DMF (2 drops) in DCM(( i was treated wt
Stepﬁaﬁymxw«t of xaeole ﬁzczarbqwhc eeid (Biomat ashDYEaPediony)tig PCM (1

i ySs e o e Go6Thb iy BRIt keSS dEFRAS oL

ml¥ 'vJas gﬂcﬁ%ot!h\é %gl hﬂes Ié?'Em(e% ﬂ?‘a)va&ﬁmfl B{Iéﬁ {490 Wigh QRb A, -an&\the

m xture of - [ or o-

resi[deal(cﬁl d&sscﬂvnéuh?HF@ mIg) to fmym  sobytianoi n -AomyAtaei o A HH4pthéaro-2-

o A R R RSy o | RS Bl iy £ R (430
mgjrin THF (Ml whbiEkated sviddd®d (@rdoprd) sad %MDSGdUAO(I 22 5mL, 1
e
stirecht ®ATforrbd bgTwmduct(Wmﬁﬂw@&C&{ﬂ@ a@byhmmamgraphed

Nfee)?-} 7(:())r%))|to F%ovzcgi SSb?z%Eg ch}oro I- L ? _? Eiug%thyl pyrrol-1-

yl) y)|y1)1d1py2 yijZﬂe%zy] ]Z~y2-1b1xaziobh124y¢nell—l- qui noI i n-4-one.
Step F: A solution of

Ste? gbﬁgél)éhf)r]? g? lbgé%l 7- ihgmlozl ?(f "E_I% S no{hypiﬁ rQll I- Iy)é[%)rldm; yl]-2
oxazol- ZEVH—H{MMLI} mdémg} m(EIQH (.} Hdr)dmd Water (1 3 mL) and

hy %)g’ﬁﬁ?rg%/ll g@ rg)((e: gp?%@ o gffnp%%y g‘{ %eéraporauOn of

volﬂﬁ5§< AR O F R &giaua\a@s pﬁhhbﬁédnmﬂat@ﬁ@mﬁ 1@&9 aa;adhe organlc
and the organic ZS&Ehase adsor bed on sil

phage e«iqod@dpn(séwaﬁ? RERVNA |80 -ATDng Py ndinpeRD 1AL EPZEW 6P16>f%2

BB A STy

3- Cycl opropyhnet hyl - 7- met hyl - 4- oxo- | - phenyl - 1, 4- di hyd
Examapl 33:8] S}a:p]hrtsiswf M@ﬂopﬂm@xﬂ’rﬁ-medqﬂd—m hyphensdtled-dihydro-

gf ?gP?rg? Sﬁ} 4§3h %ng 2-%36b%1§y c1d rg,eth?fl) este[r rgc:cu:rl oun(ioltl%)
g) dissolved in warm
Step A: To 1-(6-methyl-2-phenylamino-pyridin-3-yl)-ethanone (0.7 g) dissolved in warm

MeOH (15 mL) was added cyclopropanecarbaldehyde (0.4 g) and NaOH (2 M, 2.5 mL),
and the mixture heated to 60°C overnight. The mixture was then cooled to RT,
partitioned between EtOAc and H,O, and the organic layer washed with LiCl (0.3 wt%
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30 MeOH (15 m_)' was added cycl opr opanecar bal dehyde
(0.4 g) and NaCH (2 M 2.5 nL), and the m xture

wo 2088aigesh t 0 60C overnight. The m xture was thepor/epmbsessser

to RT, partitioned between Et OAc and H2O, and the
organi c | ayer washed with Li%- (0.3 wt % WO

2 13892 P2008/ 055807 ag),, dried
) IR er MO et A SRERT RSt oihe TP UG s BLrDYE Ly cotumn
chrBﬂfatcfgi‘eﬁﬁkaY 4 (E@bﬂmhex@ﬁkf) OsvRl @ﬂl&@ﬂﬂﬂec{tb %yeﬁb@%ﬂ to provide 3-
exan and, concent liat ed to a I]I ow oi | %ﬁr S)VI de

cyctppropyl-1-(t-methyl-2-phenylamino-pyridin-3-y1)-propenone (
cycl opropyl - 1-(t-nmnet hyl - 2- phenyl am no- pyridin-3-yl)-p
Ste% sm?m@pr() 1312(1Q}n-eﬂ§l-ﬁpplﬁn§lammo pyridin-3-yl)- propenone (0.32 g) was

dmsobqeég@ﬁ%ﬂépl{ l@ggéy éné%gzgp@%gl (gspngy 16 02: 3].‘}% f?ask was

evaEhdad Jﬂdﬁia%km@ thd? Vm':lr) H,.9Tkr BdY, thead b@eke (Ws GReftd tHfdugh celite,
w% . The flask was  evacuated_and ackf| | led. tw ce
congentpatesh andppghedby colppg g It @% $RRE I BPVId Pougippropyl-

1@&“& heRYIe@IMJ- e din- R Updr-1 R6ke 0y.38 @} aAyelisiviglid.
7% Eﬁcﬁilﬁgxane ?gﬁprov?géﬁsﬁcyclogropy?} 1
an | - one

Ste]e 63 %@Qfg};og%ﬂygi&gﬁﬁ }gany r | gllﬁnmj% din- % }R opan-1-one (0.3 g)
wasitisBRe@ Rl ‘PRY lanH éluehe 1th1;)2 oRNARYI R 1de 10:3RY higid) ardd $He)mixture

-propan -l-one (0.3 g 10 was dissolved 1 n THF and
heategl a1 86%C {o1 8.5 JTheawiahwyt weh ﬂmaaewecbtoecc@) toalfH e@ernzgh@ then

oSl P SR OGP GORF  dr AR Nidrs-AGlaPEPPIT-
proﬁﬁﬁgﬁ% RiRGvigin 248K piRAY-S00kAE alia nE%:-Eh{d(éstl@f ovi de

3- cyclopro pyl -
ropi onyl nmet hyl ridin henl-oxalamc
Stega 5‘ ﬁ%i )?p cg%@@rp)éy g%ﬁl@yl)j%metﬁyl pyrp1d1n X N-phenyl-oxalamic

aac[\'ﬁ{e‘gﬂff é’a&x ch gpﬂ) QR¥OIEY Emodoﬁféﬁla )va@ada%a Moms Inqlmrm)a WCDs (0.3

phenyli -oxal’am ¢ 15 acid nethyl ester (-0.3
g). Ghesdttuedvismetiot tie A8° s 38 duke dodobOtio (B, mhen takeh WRBIZOAC

ot IS 8, B TP P i By o

conétrittutdd, Glen(irFicdtHopras [ T.CThe HOAdbekansiso prdvilt Jowelopropyl-

melC L Si SR hE SRR AR B AR by peid

meﬁhi?ld%;élr{c?mﬂjﬁidhyﬂ F43.0x0- | - phenyl - 1, 4-di hydr o[ 1, 8] napht h
yridi ne-2-carboxylic acid 20 nethyl ester (conpound

4: Formul ati ons Phar maceuti cal
EXﬂWi%%hﬁ?‘&ﬁ@%W Sdel i very by various routes are

formul ated as shown in the follow ng Tables. "Active
Phdnmgc@nﬁicﬂ qirépamﬁdhécfmi &éivemhyoaandﬁs mtassleﬁfdrmlﬂd“n@i as shown in

| e ans e or [ {he co oun s r
the F(.’Eﬁ% %E?%l BRI & I _ rﬁuﬁr?(s: n‘g V'on 9 ngr e% tﬁytﬂ)}es
medfisWhne bvnore é(cﬂhls\tsrﬂpbgnédd)fdﬁ‘drmw 0% Lactose 79.5%

Composition for Oral Administration

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

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

one capsule would approximate a total daily dosage.
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Magnesi um stearate 0.5% The ingredients are m xed and
di spensed i nto capsul es containing about 100 ng each;

wo 200883g9aPsul e woul d approxi mate a total dail ypEPBP@es/0s5807

2008/ 138920 PCT/ EP2008/ 055807 -88- Conposition
for Oral Administration Ingr&dient %w./w. Active
i ngredi ent 20.0% Magnesi um stearate 0.5%
Cowppyifen fordPrabAdminisirafi@R. 0% Lactose 76.5% PVP
(pol yvinyl pyrrolidine) 1.0% The ingredients are

IngrREdfTedamd granutated usT g a Sol Vg ACT as
gi‘met anol. The formulation is then dried and forned

Activatimgredibihtet s (cont ai ni ng about 20 ny28P%cti ve

alht A
LA

PatPa¥a® + h H hi
CUTT

Aarnd) AR Za¥'al Aanneaony . of o 4+ o o -
\CACRRAY] VO o appropgrTat ©T 1T aur © T J
Ma@bersrdl&?tf’é% for Oral Adninistration P‘;lgg/érfedi ent Anpunt

Crofshiméisosqubnd 1.0 g Fumaric acid{Q.08g Sodi um

rahen O 15 Pronvl narahen
T ARKTOoTT T e T L~

Lacgpsps g Granulated sugar 25.5 g  Sof BhoeN VE’?O%Pw o

PVE PhSHViRfPvridlidine)0  veegum K (vander biflggs C0. ) 1.0 g
Fl%avorin% 0.035 i Colorings 0.5 Distilled water

Thengredien 700 oM bITFAEN AGREIN SRR WYY Bihs TR0, 1be

forRHBABAH P BAEd 2f@forARATIMtbIABIEE ( QhtainiB@ BRI of active
Formul ation I ngredient %w./wt. Active ingredient

congpopmdy Wb dinaRPTHITtate igbleymatiyngmke i sot onic

Composition for Oral Administration

Ingredient Amount
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285¢g
Veegum K (Va,nderbﬂt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25¢

Sodium Chloride gs to make isotonic
Water for injection 100 mi

The active ingredient is dissolved in a portion of the water for injection. A sufficient

quantity of sodium chloride is then added with stirring to make the solution isotonic.
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Water for injection 100 mM The active ingredient is
di ssolved in a portion of the water for injection. A

wo 260fikdosd ent  quantity of sodium chloride is pbeppRdsiesiser

with stirring to nake the solution isotonic. WO

2008/ 138920 PCT/ EP2008/ 05580%° - -89 The sol ution is

made up, to weight with the remainder. of the water, fo
The sqletiar ismadeuprievisght Wﬁléh‘@l??né?%‘?@z ofther e RREY SHEm blered
thrbhgdH £6.2 MEroPaR&RATRG WERInBhRkideR vhaBdiidril®Bénditions,

Suppository Formul ation Ingredient %w./wt. Active

i ngredient 1.0% Polyethylene glycol 1000 74.5%
SupmgisieeyEArERationy col 4000 24. 5% The i ngredients are

nmel ted together and m xed on a steam bath, and poured

Inordkht 01 0S5 contai ming 2.5 g totall opgk Bl . Topi ca
ormulation Ingredients grans Active conpound Q0 .2-2

ActBjgamgrgber?  Tween 60 2 Mneral oil 510%trol atum 10 -

W 0 15— Propyt—paraben 885, BHA
Pol u ye ed ygroxy anisole) 0.01 Water %.s. 100 Al

Polpdthyitre ghyogr4@Dent s, except water, ane4obmbi ned and

haat ad + o _ahbhout

B60C wwth ctivrvrina Aciiffi o1 ot
TheREHaR BF Heied Fosser pad Pisso CEHR R RaldPiTE s into molds
conthigdipQUBg sltaliwdiglg. t o enul sify the ingredients, and
wat er then added g.s. about 100 g. 10 Nasal Spray
" For :EJI at | ons Sever al - aqueous suspensi ons cont ai ni ng
ORI HORYIEIB. 025-0. 5 percent active compound are
pr epared as nasal spray fornmul ati ons. The

Ingt&kiend ations optionally contain inagtgraigs i ngredients
such as, e g.,..mcrocrystalline celliylose—sodium

Actis comRoWed hyl cel | ul ose, dextrose, aNdthe Iike.

Spagar ochioric aci d may be added to agjzist pH The
nasal spray

Tween 60 2

Mineral oil 5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anisole}) 0.01

Water q.s. 100

All of the mngredients, except water, are combined and heated to about 60°C, with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to

emulsify the ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, e.g., microcrystalline cellulose, sodium carboxymethylcellulose,
dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal spray
formulations may be delivered via a nasal spray metered pump fypically delivering about
50-100 puL of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-
12 h.
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15 formul ati ons may be delivered via a nasal spray
nmetered punp typically delivering about 50-100 L of

woO 2808r188¢b@t i on per actuation. A typical dosi ngeshenos/essse7

is 2-4 sprays every 4- 12 h. WD 2008/ 138920

PCT/ EP2008/ 055807 ~-90- Exaiple 35: JNK Assay in

vitrq_J ctivi.ty,was neasured by phosphoryl ati on of
Ex@;%\éﬁ;%ﬁg\;%fm ¢ [y-33P] ATP. The enzyne

reacti on was conducted at Km concentrati ons of ATP
NRAEHHByRYRSEERE By BhosphloRfhtiotPHWH - RIS 0ik3de) AP L PRI ATP.
J contlaﬁﬁ'i'rng 25 MM KEP%S, Og%‘%. 5 2 mMdi ?%gigot)hr ei ﬁ/(t)l ,I
Th& eriZymerrhadiativas 20nduvEddpCim con@otatonaeé ATP)andohe gibstrate at

o SRR AT R A A5, SEORY FPALS) B oo

bl amt
RSO AR, SRR BBt Y BFER>. rhumar
INB@! 86ky dbhAn SOl casmay, 1M Aaimss AMATRRIHTRCI 1y-MP] ATP.

ATF2, ItMATP with 1 G [y-33P] ATP. The enzynme 33
Huased\NKiad ssay cortding 3tnN gnrives, 10MpATED M T Patidle h¢é-i [v-"P]

of several conmpound concentratgons. JNK and. conmpound

AT e emapdNKSnEpatedioresh #14°MM) asstigianiigy Bt enzyme, I uM

it Che . . .
ATER FURATENER ) otE (PR, Gpk SRR ORI REHE ot the
pred&dncd 0Cathsanice3dd sevieral c&ﬁlpghﬂgd e(fltteﬂfr?ﬁdmpﬂﬁﬁgﬂéd)?mp?mdhwere pre-
. reaction.wa m nat ed. | ransferri ql . of ;the
inch§HEd {510 MR fRllovcg DY TBaHan B the GORF AT ivEgR LY addin AT?
andSpRabOSe( The sdadtidry n{bANes siaifcdbated- o 304C b1 B0 min. At the end of

. containing 135 15 mM EDTA., The reaction product was
incabgitony the Teartionavaafemhngigd prippsfersing 204 Aete sercgion mixture to

filtrati . at | | BVNOB5 ' e
15 st e % e S aemet B3l iy e 47 o) P gppsining 159
mMA $g;(ﬂ. EL: S muﬁdtn_egtddﬂlet wih@pturedbp lﬁ’fetaifﬁﬁil?y_ @fmﬁaﬁt withed on a

. S noiTl m.cr € scL.n atron. .
Al plics (VDR AR W LS HIC PAFHER EgH o i times to
renfifve €6 Yadidn ucdyi dweEh eTRas b eAioR Yo f eIVl Flewgenanafieton a

miq-frirzi]e n‘letsglglt' g@%ﬁ%kg%g 'i“gé/%o:u% ; gg{rni\f)gﬁni PnhfiliJi%igr? %otency on
TNRVe45 FeRdulrddby 1S @il fdiebitéDfrbinSteh FondetratdemBibition curves

alyzed on M crosaof { |. .for par.anet ti I ON.-. sope
fiuhatq G v Sish % 1Y & otareuL L i plTBhbasH) ).
Da@@?ﬂ?@hﬂﬁ’%ﬂe@%ﬁ Mickosoft BYKE fanyshrdikr £0irmeian ATHINEdul {sMe shown
. %lﬁg%zz(q 66 0.0181 0.044 69 0.0184 0.047 59

m Bl9"0614 67 0.0304 0.0485

Table 2: Compound ICs¢’s vs. INK1 and JNK2

Compound JNK1 (M) JNK2 (pM)
66 0.0181 0.0445

69 0.0184 0.047

59 0.0226 0.0614

67 0.0304 0.0485

65 0.0328 0.0957

87 0.0334 0.0832

30 0.0355 0.0863

32 0.0445 0.1289

46 0.0454 0.1367
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65 0.0328 0.0957 87 0.0334 0.0832 30 0.0355 0.0863
32 0.0445 0.1289 46 0.0454 0.1367 WO 2008/ 138920

WO 2REARR008/ 055807 -91 Conpound JNKL (pM) JMNEZ/EeMns/055507

85 0.0481 0.1178 44 0.0491 8 1682 31 0.0529 0.1612
63 0.0987 0.212 70 0.1342 073988 72 0.1544 0.3362
80 0.1931_0.4773, 88 0.2454 0.8402 64 0.6032 2.0554
60 1.6324Compauwd 100 0114NKI.(BPB7 110 0. H¥E2 (WMD014
117 0.032,:0. 0867 129 0.2 .5621 135 0 2.103
141 0. 615832. 086 Exanpl e ?@Sgat in vivo TRl‘ég?b?nduced
| L-6 Proddfcti on assay Femd®9W st ar - Han r afd6$¢ ocur ed
from Char% es River Laborathes were all owgqgip
accli- mate for one week prior to use and abﬁleve an
appr oxi nei2e body wei ght of0.0881- 130 g. 5 Rabgliere
adm ni st 0ed t est corrpounq) 1(3%2: 8 per corrp@léggf? Vi a
oral gavage 30 min prior 0 an intraperitonea

chal  engeZ7of 0.5 g reconbilnlddé rat TNF-a (Bi3d&bdurce).
Bl ood coll ected via rdi ocentesis 90,10, af ter
TNF- a cm enge. Pl asna vva%gwg’lr[epar ed usi n8'@|7?t hi um
heparin sfparati on tubes (0BB5#i crotainer) &/5d02rozen
at -80C until analyzed. Il-86,1evels were m ned
using a rat specific IL-GOEP?%A kit (Bi osog?%%;. The
10 percend0 i nhibition and IE328 val ues (cal d983% ed as

t he dose chfo conpound at whyj; ¢l TNF-a 0.2257
110 0.0502 0.2014
117 0.032 0.0867
129 0.2523 0.5621
135 0.2496 2.103
141 0.612 2.086

Example 36: Rat in vivo TNFa-induced IL-6 Production assay

Female Wistar-Han rats procured from Charles River Laboratories were allowed to accli-
mate for one week prior to use and achieve an approximate body weight of 101-130 g.
Rats were administered test compound (N = 8 per compound) via oral gavage 30 min
prior to an intraperitoneal challenge of 0.5 pg recombinant rat TNF-a (Biosource). Blood
was collected via cardiocentesis 90 min after TNF-a challenge. Plasma was prepared
using lithium heparin separation tubes (BD microtainer) and frozen at -80°C until
analyzed. IL-6 levels were determined using a rat specific IL-6 ELISA kit (Biosource). The
percent inhibition and EDsg values (calculated as the dose of compound at which TNF-a
production is 50% of the control value) were determined. The results are shown in Table
3 below:

Table 3; Inhibition of TL-6 Production

Compound Dose (ing/Kg) IL-6 Inhibition (%)
18 3 53
30 30 46



15

20

production is 50% of the control value) were
determ ned. The results are shown in Table 3 bel ow

WO 2008@388203: | nhibition of IL-6 Production Conpecuepioosessso?

(mg/Kg) IL-6 Inhibition (%9 18 3 53 30 30 46 WO

2008/ 138920 PCT/ EP2008/ 05580°% = - 92 Exanple 37: Rat in

vivo TNFa-i nduced |L-6 Production assay Fenal e

Wstar-Han rats procured from Charles R ver

Laboratories were allowed to accli- mate for one week

A ody wei ght
. Y A R R R vpouna 16 (N
8 per dose) subcut aneously 30 min prior to an

Fernale Wigter Hao nda prasivatd somChatlegRFegLlabossatitsidere allewed to acchi-

mate Yoz gne(v@:e 9{69 ‘Etggssa ﬁldodggmwgﬁgﬁtﬁ%% V@ﬂght of 114-132 g.

cardi ocen | asma
Ratmmremderpms@obdtmnn}gburﬂ K8HINAS hﬁepétpsehfﬂéepﬁ*ﬂlaw%}fﬁ& WeRrior to

an FEREOHEHE SRk %‘Jid Lok g A A SRR Hodgras
coIlEBE%@ialé Jc@% fa INENPES ﬁgimng]eof‘{’légﬁia%fs'p%ba%&ﬂusmg

as the dose of conpound
lithwim hhpaThdl%ep@(amm tubdsj (:IBID onciaais@Ysaod frohen goh@i ountil analyzed.
IL-éll.gebfL:i%)Nﬁre (% r%%tleer glsbtf]g:agrft E-EFC%H{C P %I éLSISg;kﬁ %n)g}%'rc%ﬁ The percent

brtion
inhfBiechigtd Elﬂg,o D@l%@s (cﬁ&hté@ad als&h@dés@ la¥ mmp@md H)wHicWSNF-¢ pro-

vehicle 0.03 NS NS 1 30.0
ducpn S50 gbihe canbobveligs vGroBpgizg! T fistbs pisghoy n Table 4
beld&anpl e 38: Rodent Col | agen-induced Arthritis Fenal e
Levvis rats procured from Harlan Laboratories at 7-8
ks of age are allowed to acclinmate for one week
Takﬁ?ﬂdflh{bﬁlq}é@“&rﬁip’é{m@ﬁ?’é an approxi mate body wei ght
of 120-140 g. On day O of study, rats are prined
i ntrader e m%y g)) ) on AeyBitbitdhi(® on the bagkehicle
with an enul sion of 100 Bovi ne Type Il Col] agen
(Chondr e n I nconpl ete Préund' s 20 adj uvant NI FA;
total of g1 M in 2-3 sitgs). Arthritis indugiion is
generaIIy observed 12-14

30.01 0.01
1.0 ' 47.83 0.002
3.0 54.85 0.0003
10 71.15 0.0002

Example 38: Rodent Collagen-induced Arthritis

Female Lewis rats procured from Harlan Laboratories at 7-8 weeks of age are allowed to
acclimate for one week prior to use and achieve an approximate body weight of 120-140
g. On day 0 of study, rats are primed intradermally (i.d.} on several sites on the back with
an emulsion of 100 pg Bovine Type II Collagen (Chondrex) in Incomplete Freund’s
adjuvant (IFA; total of 0.1 ml in 2-3 sites). Arthritis induction is generally observed 12-14
days from priming; however a booster injection of 100 ug collagen/TFA is given around
days 7-10 {i.d. up to 0.1 ml total) at the base of the tail or an alternate site on back to
synchronize disease induction. Compound dosing can be prophylactic (starting at time

of boost or 1-2 days prior) or therapeutic (beginning after boost and coinciding with
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days from prim ng; however a booster injection of 100
ug collagen/1FA is given around days 7-10 (i.d. up

wo 2608/18893¢ Ml total ) at the base of the tail orp@fEp2008/055807

alternate site on back to égchrom ze di sease
i nducti on. Conmpound dosing T be prophyl actic

ini§ ] SRS RNTE YHeh T HR BRI E SHIRARY). dpime B Pl for the
devdl dp AP ZDPB 38R O BsHsEBRRAB¢ A8P8Ddays- 93 initi al

di sease scores of 1-2 -see clinical scorl ng beI ow) .
Ani mal s are eval uated for ment

- Ratg s aldiaieg §si9 adr ansysi6he SerE PP imggcasurements

usu’l\g £ pRydkidhREkr S dAgh Paw CAThEBuBNSHAADL ﬁﬁﬁ%iaﬁﬁ&s with a caliper.
ow), paw vol unme nea usi ng

I nts
Bafﬁle m%%%qﬂé% arf T @geﬁf 3; b gy afggm;fmeofrirst signs of
swdllﬂig'fbr LPkEERESEMW pd¥ WheR %.'n‘a%@ end of Ba$pdrfent. Scoring is
mants are performed on day 0, and starting

e“ﬁ%é‘? q“ﬁéquraicgpagf' igns of swelling for up to three

tinmes per week until the end of the experinent.

Scpt bdlingSandeyraleBadse df psw bobhoawsitf or each paw 1=

swel | ing and/ or redness of paw or one digit. 2=

SWET P &R WRET SOHBPBI oi nts. 10 3= gross swel ling

of 3 Ry sPAMliMg tﬁﬂ@%ﬁv%ﬁﬁ%&ﬂé@hdﬂmﬂi jSintdvobived. 4=

severe art r|t| t he entld'&lgpaw and digits. The

arthisvereart ﬁ’(?renélgcﬂ’?"f%‘f Meval uat ed by adding

t he four scores of the individual paws, giving a
Thermmrmrm@@gbﬁe&h r&bis ebeuuﬁé@lsy a&cﬁn Beifgdl étofEB aﬁﬂfeandmdual

di sease onset and eb%trogress paw vol ume of

Pavsi HYIEARIEUL) scgregdiér dp ftt% Ff'é himepsire discase oaset @sd
pro@ﬁe@ﬁﬁiﬁ@éﬁ@\: edlumlof tiehial$ant istahe detedihedtth@ddh ik use of a
an (0]

I her tissues) are harvested for wel ght
PIlEYROMERT- nat i on, histol ogy, cellular and/or nolecul ar
analysis. Additionally, blood is collected via

At thaefld 6@ kREY,Sthe Blabp@vd (Gn@ bERAESHed) %ké"]&arlvési;dail fdevmght deter-

i B Pl PRI T SEREIREA I AR ek feleced

via tRYRkE S, ?IasmIN'_pr@parg@ ubikg litte0sh Helpafi sépapifiohR@bes (BD micro-
pl.asma or from honpgeni zed joint tissue are

tamé@ta@drﬁ%@@i atugPHguntiaanabpedi Mflormatex dyiokénc(IRgiD) (¢.eTHAF-o,
IL-1 d%[dgﬂrLfn&n egﬁ?kgeaﬁgslg% 8} E'SHI lg&ggéeg#gg g(;eﬂ%lt 1%15%{1]% %Lr% detenlnmed using
fat‘ﬂl?dﬁ&ﬁﬂ%hﬂ&/(&&mh ST]mﬂdVd'}l 0§ diopat holtagyn ©o nrp}ableldn 1st determined
as aggf:ﬁ%og Le ogllhgjr?gg Vl\(vle}lrlcéag (s:éeor}es | 92,8 éJmeelcs: %& gnseo athd) ogyétgmpared
to comtmelsinirh@s.eof , it shoul d be understood by those

skilled in t he art that various changes may be nade

w@{‘%ﬁ?ﬁéﬁ@hﬁ%&@ﬂlﬁ% 128, 8%&9354:& Wi ?ef%idﬁﬁ&otﬁvtthegﬁﬁ it 'eﬁ{%odim
merggithietdofing shma@bamnﬂdrstoad bp ﬂmsnalylletdalnnf’admmt afabaqms changes
may be made and equivalents may be substituted without departing from the true spirit
and scope of the invention. [n 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.
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particul ar situation, material, conposition of
matter, process, process step or steps, to the
obj ective spirit and scope of the present invention.

wal Joogisedig nodi fications are i ntended 30 to becwWiatbddossso7

the scope of the clains appended hereto. WO
2008/ 138920 PCT/ EP2008/ 05580794z 94- WHAT |'S CLAI VED:

]‘ﬁﬁ‘ﬁ%mg of formulal R 0 RBZ (I) R XNY

' MEB X is CR1 or N Yis -C(ORS,

5-menbered heteroaryl, or 5-menbered. heterocyclyl; Z

i1s phewylpounyef foahkdyll, heterocyclyl or heteroaryl,

and is substituted with R and R2; R and R2 are

each i ndependently 8' CN, lower alkyl, or

-Y' -Y2-Y3-R8, or R nd R2 toget her form - (XCHZ) no-,

where n is 1 or "X -, -(O-, -C(OO0,

-C(O NRO9-, -NRIC( Q) _$22, or a bond; Y2is @

cycl oal kyl ene, h¢ groay kyl ene, | ower aIIcerne

or a bond; Y3 is -0-, -&O-, -C(OO, -C(O NR9-,

-NROC(O) -, -S2-, or a bond; R8 is H, |ower alkyl,

| ower alkoxy, cycloalkyl het er ocycl oal kyl, or

WHRE®RL0, wherein R8 ot her than His optionally

gubqu{ubpg with |ower alkyl, halo, -CF3, or -OH 15
and RlO are each |ndependently H or | ower alkyl;

ﬁés i@ R], sweembered heterpgryl pr aifepred hesggey clyl;

al k@s?(pﬂen 1 ba]ﬁﬂ%é{'ocﬁf 1 oll\ml,%aﬁﬂ Bfa ik Subls@NYed ‘ﬁ&kw and R’;

h et erocycly cI oal k er ocycl pal
ﬁralr%%é\r%% fnde w&eﬁﬁbf 1910%1‘? &%X‘P‘Yﬁré@%?ﬁ Tha W.I%éhorR and
| ower? t@bﬁﬂfﬂnﬁ)ﬁ@’(glﬂy)iﬂOLQM@éreﬂhsi(m% hal o, ni g r%6
m no a ar
acF? |Qfde%€¢}’de'¢({q)gﬂ dé%ﬁ{g éﬁ%&@ov\e & %y?rabon
¥’CF& cytloamﬂemJ HemecycycloalRiliehs) Jowdﬂ@mylemror-awmmo R' i s
si S \HholQuere | Kyl wer
C clls@ky? yé(l?g@r_l CEStoo)rﬁRa ptﬁaﬁr(r%}a eut |(%a1 abon
&cc@;ﬂ dbha a&al, tovvteh e]ke:qaf cycloalkyl, heterocycloalkyl, or —NR °RY, wherein R®
other than H is Optlonaﬂy substituted with lower alkyl, halo, -CFs, or —OH;

R’ and R'* are each independently H or lower alkyl;

R®  is OH, lower alkyl, lower alkoxy, (lower alkoxy)-lower alkoxy, or —NR°R'%; ‘

R* s lower alkyl, phenyl, heterocfclyl, cycloalkyl, heterocycloalkyl, or heteroaryl, and is
optionally substituted with lower alkyl, hydroxy, lower alkoxy, halo, nitro, amino,
cyano, or halo-lower alkyl;

R’ and R® are each independently H, halo, cyano, lower alkyl, ~CFs, lower alkoxy,
-OCHF,, -NO,, or —-NR’R'%

R’ isH, F, Cl, methyl, or OF;

R" is H, lower alkyl, lower cycloalkyl, or phenyl;

ora pharmaceuticaﬂy acceptable salt thereof.

2. The compound of claim 1, wherein Y is ~C(O)R’, and R? is methoxy.
3. The compound of claim 2, wherein R’ is H.
4. The compound of claim 3, wherein Z is phenyl, and R” is H.

5. The compound of claim 4, wherein RCisH.



25 2. The conpound of claim1, wherein Y is -C(O R3,
and R3 is nethoxy. 3. The gonpound of claim 2,
wherein R7 is H 4. The congéound of claim3, wherein
Zis phenyl, and R2 is H 5. The conpound of claim
4, wherein R6 is H 95 6. The conmpound of claimb5,
wherein R5 is selected fromthe group consisting of

6. ThIEI!COE!pO@lld of Bim &RehetFR R Ts scldted srd WO% c@lsiiting 6f H, F, Cl,
wheréin Xis CH or N. 8. The conmpound of claim?7,

Me, adeflsin R is -YI-Y2-Y3-R8, and Y' is SO2. 9. A
phar maceuti cal conposition, conprising a conpound of

or.mul a cor & and a
ijﬁﬁﬁ?@ﬁ@% ?ﬂégF}y‘Q%%ep?§%|e ex0|p|ent 10. The use of
a conpound according to claim1 for the manufacture
8. Thefcompbmti @fwmm 7 fvatiereih Ré i + ERYelt-R5f arml YNK-S@di at ed
di sorder, rheumatoid arthritis. 11. A nmedi cament

d of. la | t t
9. A Bl? n‘pr M nglrpgg} ggq.ogg}raé}og’rangqngpoupﬂ gt aDIr a%gorgeng to claim
1 and pi¥iinbérically acceptable excipient.

10. The use of a compound according to claim 1 for the manufacture of a medicament for

the treatment of a JNK-mediated disorder, e.g. theumatoid arthritis.

11. A medicament comprising a compound of formula I for the treatment of a INK-

mediated disorder, e.g. theumatoid arthritis.



