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FUSED PYRAZI NE COVPOUNDS USEFUL FOR THE TREATMENT OF
DEGENERATI VE AND | NFLAMVATORY DI SEASES FI ELD OF THE

wo bOdENGISGN [ 0001] The present invention rel at eBCT/BPB09/055536
cl ass of fused pyrazi ne conpounds capabl e of binding
to the active site of a seripe/threonine kinase, the
expression of which is involved in the pathway
resulting in the degradation of extra-cellular matrix
(ECM, joint degendBealersye producticie@®sse | nvol vi ng such
degradation and/or inflammuation. [0002] D seases
i nvol ving the degradation of extra-cellular matrix
i Mk passenbivteraibe rélgtes td ﬂbé\mﬂagdprOMDlh atvice faf prepaiinga beverage

froré%ﬁ%y?rtagg ?nrgges({]eéné qu t? ghear%/gqr?h&toaef aargﬁzuﬁa{ Yi ﬁe invention relates to
sucalaldpk/ne |cnrgp|$smmaiyévetragse prod;uoaom)olnamsbes in whisk alliquig Iueerhedeaﬂo interact

Wlth 5518 %%%?ra{;é kr(lf;réo%}tqotmetd&e%gg r@ﬁéd ?%B@B!aqg}t%ﬂﬁgsantained in pre-
porttcmealforand aldloged capsytensi s, cardi o-vascul ar di seases
lidee. i chear b i | - :
KRBT ERPLBES] SRR PR, R, pcspureed 1 o o
capgylp t arp| welklgoming sispeciatiy siathesfiglthvab| RFpdgingr te\aaGCfﬂg/a jobiqeffee type

bevERGEE G abkifdh, 'oﬂfét YelRtanksd s@heasrtf%cdlatﬁ"ot Rfilk beducts can be extracted
psoriatic arthritis, J_I_uvenl e arthritis, earl

or (H?Wﬁpttpsfom SalkQvelagea Th A Al piagashelusHen o éy%t?mtﬁrPt'” Particular the

con8&/SRAI &Y frédrmes Bl tRNIKYIcARNRY a8 RAMAXN tHel SossbBO8t facilitating the
oid arthritis (RA) is a chronic joint

Opeaeé@awi“at p@gamgstggggve% racterized by inflanmation

armdsldﬁnﬁ belcunidenstd@tj thbtetrieomfetacﬁubm u;@twareaSthquard &Me the ingredients

't case [ checkeld it leads,.to su Qﬁ h

W 'buef“’t"t‘ alld GRS 78 *B%elgosdéss8t"”ﬁo?ﬁt{a %%c*fr?‘éﬂ‘i‘gl gy omer
inte&mdoma\rrera)rqmetnamelpaarecteaeVeraJmeyaneartsf pfarmgt%elldntsepmyded within the
cap§@§r§%c%[agﬁadsﬁle”i8§/e{1 l%gr ‘tﬁn?gu‘@&ag%‘?tdﬁé&ﬁ%ftﬁ %/\Rb”zoéﬂo42414 A1 and
WOKB026T30A1 alé mathscaniieissear entlgsuod defimed dy sd@sieing or shell and a
- the high preval ence of RA (~ 0.8%of adults
ﬁltengeﬁ]%?%éct ed worl dwi de) neans a hi gh soci o-econom ¢

i Yigan for mtﬂnﬁ%vpféwir@nteﬁAin suchr @fdevice o gnafllesp agadrs due to the
pre§n%b 13€ Gy MQQ%Ul%E@D(z %;“'G Fed(tg(?t%l&aps Othé‘Qﬁj mainly comes

Panayi (2001 [ 004 Firestern (2003))

fI’Of‘{I @'[mlzﬁatlpg pﬁﬁ@g/yﬁtqeltwhlgh w anéqleyj %@é@t hagterpsgvi |p§hqaﬁupply means

for §%¢Wlhdrfﬂénﬁhum %ﬁﬁ%ebevte fe€orbSudien CABRBESYSthE RGRENTR air or air
preci se mechani sns driving the "initiation_sta

bUbeestaH@e% ia§&Sq8das Wd‘ﬂ“'ﬂéwﬂﬁa\iﬂn%’at‘lﬁ%@aﬁmﬁé abert (GE- 'C'Jhe airis thus

mtréddcl@ﬂﬁtlﬁ e I@Q%Sntﬁﬂﬁ’é aép%ulel bt &ns Qﬁm(ﬁm@S@rﬂe h@ﬁ"ﬂter ﬁheans (generally
| eads to the actjvation

SC f e .t hat
a p@%ﬁl’ f@tﬁg tE%t 'PV a § > thg, (Pagsulq,x a@eqiqsgr er‘ﬂa%qodﬁhé@ é%a low pressure
watéi fiswabllagt B, prmot/vhedt ipedpatied b3, tedettbre is co Beddrianastiiring of water

an Gl oo DR PReBPe. e o FpRARRE R BRVE e Ui buvbies can
sepbrats frem theligaansiowly raibe t¢ Gientbp (of thee be'IWFagge, prbduddion lcharhber like a
capgtlﬂe l%r ntss(lteasn%eT %r?dqgtaf?bgﬁrgcf }haeci{n? (%ﬁthg'nﬁsglﬁ%? '|'(he|r volume grows as
Ionspamt/amtr isoinjected drgilte the copside. é@vteVpreﬂtp@t/QIame regn bagornnenpg important
thatgfbr C?%E@gtﬁe tetahga\fégﬁ MELhGL é)?(ipdﬂ?lrﬂrﬁteéﬁa Htﬁsto‘értﬁeslliuﬁj (water) and

very clear. irty ati ent

the trgvcantt bfgfmshff'@'e@b’%ﬂ@t@d of bony erosions at the
time of diagnosis and this proportion increases to 60
percent after two years. [0005] Histol ogical analysis
of the joints of RA patients clearly evidences the
nmechani sms i nvolved in the RA-associ ated degradati ve
processes. This analysis shows that the main effector
responsi bl e for RA-associated joint degradation is the
pannus, where the synovial fibroblast, by producing
di verse proteolytic enzynmes, is the prinme driver of
cartil age and bone erosion. Ajoint classically
contalns tmo adjacent bones that artlculate on a
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[0017] The conpounds of the invention may show | ess
toxicity, good absorption, good half-life, good
waedoahsispe y, | ow protein binding affinity, | esBCT/EP2009/055536
drug-drug interaction, and good netabolic stability.
In aparticular aspect, the cgnpounds of the present
i nvention exhi bit unexpected significant inprovenents
i n pharmacol ogi cal properties, in particular inproved
eﬁhb@@aenamdemtmﬁrr@%eﬁeh GlcRieadd Ini digw of %lﬁjovMMeﬁltloned drawbacks,
artic t he i nven n rel ates
a”dcaé‘rﬁ? h‘e&? g pr %Vr?r%?@c"é?@H ﬁ&” F%V"f?o?%ﬂgaﬁ r(efja%edoarm"“”t of
air i6 i) llquishesed ifor eelaadftloofofthb bélerade ingredievit. i s
i ndependently CR a or N, provided that no nore than
two of W W, Y, and Y' can be N at the same tinme; Xis
NAccorGiHg th a §rsé ebpart of tHer mneriosi thefees popondded- ﬁ:(bevera@@production

dewc@%mﬂ (%}Iﬁpg%%% %%Sg%tg Qrwﬁﬁ&q g%mberf_ﬁieg g'ﬁe&]g%ﬁ? et % t|lgl(,l:1d interact
W|trpep benesagesingredieplgconiairegsl |a|akc§apsulgdlghldraggply #neans for supplying liquid to
Salduﬁsub d[tﬁ'gglé |oﬁ%h§§|5§rd Fétfﬁg %aé%%ﬁ%&hemgglgwd sugply means for
heafiag ghe liswich ard @n; ar §@¢aé@ttnsdcomp@mnqnbﬂr@v@ed @3“& '!@}"!d SYRPly means
aftek %e"hea@%(t; %a@ﬁé%%p‘éb’dtmg Qhy Gir- &%tl@ér‘@é's déﬁfaﬁn%ﬁ% |tB{e liquid. The air

substitufed with hal o, am do, -C8 cycl oal %
separgting rﬁompﬁﬁmﬁﬂtdccﬁﬁprl%s|%l§‘&f‘érf8(emt'l°9m1”%r“ql2d igiQgthgaair separating
conﬁ%‘rtﬁféhﬁ%e%h@fﬁr%%ﬁh@tth’é Riflet® enéRSAIIHHd Itddltoeiﬁtréauc@ through the inlet,

subst i t bstituted cycl oa
a NGy Sufiets Bapred TRSL e ML DR g Blaens (b5 ARG Ihe Kinetic enery, for
evaswliﬁglht]uuti @dmothe A Sepatiingudoatbaatment, add dmfwhﬁﬂtlett disededrated from

d het 001 |
the Jieh BY bl e o B BT e e cRt 1EORC AR i g the ai
sephatifg@comopatnierdr b, RL is H M, Et, i-Pr or CF3.
h
[%ggﬁéansrnb\igrn(eteebg)&ggg%%ﬁgﬁ ’fea‘%r[a c?._IL &ﬁ\%l){ Egcrgasfeomﬁggﬂow velocity
arises Wreo2thg lignidaerderirer tren@o@ewamng vhrmparinesnbeldendeo itais possible to
redﬁ)emﬂ%&% %wtvgl%cﬂté)(]é{%mﬁé? %w%‘??% fl rﬂ% chiefal w%ldeathgdqwd by the

I's sel ect rom substi t ut or unsubstit
spep#h ehitpe liagidme]the ar eatothHe riseimPsr ik be evaguated by diseait oytigt, and the
seprafBRTBOHNFLrR incli¥BidaYERL RAIGRCOr ding to Formula la or
iIs selected fromsubstituted or unsubstituted
WPQW!”Q t[’ @’sz’é‘j empodiRerthed ithe RIRsENBKeNtion A ”F%%Eef@"t bregking the

klnéiic(‘eﬂ lb‘Fﬂwleundhﬁtréd%@dNHr&!’@hﬁﬁ@ Hdiidg pbﬂ)uEWam"l'H‘e 6@0L9§wall can
is selected from phenyl, indol i soi nol

forrrbe rppmuwchamgerdﬂ%)qje th@mlreqeypratlwp%mrwgnt dr éz%?fﬂreg}ﬁ’ﬁﬂ the porous

chahfbleﬁgl@byrhts aeFittic@ Ehagdl. The MBIOUB Gvall WAR hietdiedk @fa filter. By means of
subst | t ut

[ d., [0024] 1

the PRSP e atiER o POSPORHE SR TR cs T aE BN B kg fieated liuid
as thoraimis arappedin th&® mdRhéess ofsthb lordustveall a1d camsttibs tadiltrizd to an upper
porigoﬁ\r/(gfrn%»lf—: gli{[s%(ﬁgr\ellré%go aﬁa;r ] tnESNL e?ei al%% ﬁ%erbgcfat%q??nrough the air outlet
whiledingairlessriiguial oaobp@uaccijatffd thifvegh thediqtidaniletand a

ggg%ﬂpfeee?grhﬁﬁlha\ﬁeigl 'cg%moﬁiﬁﬁéét@ﬁ g%r}rgé ug%d fUle%gpareJtlﬂg tah“o? other gas
frong @nipeated liquid @arthe gapris é"epmmothenm@esfoftsael gevepoufitks element.
Prefefrabtlﬁ?né W@Lﬁg\lvﬂpfo £ bbBEd ciheh &rhSJdgqﬁﬁQiY@éparétnﬁ compartment. In

nveEtlon use
Ofd?fﬁar’fﬁﬁ%éhﬁ ljiogigl owtlehpirs thej aneutighsenaraied fremt therinigfdysthe porous wall,
the Bbeb Aaf s efefinly pla&sy |ﬁé Be %%H@%QM‘%& @&%b{arﬁﬁ&ﬁﬁb @ﬂa’t & encircles
as prepared and ‘used. Anot her aspect of th
invention relates to the use of a conpound of the
invention in a therapeutic nethod, a pharmaceuti cal
conposition, and the manufacture of such conposition,
useful for the treatnent of diseases involving
i nfl ammati on, coll agen degradation, and in particular,
di seases characteristic of abnormal matrix netallo
protease (MWl ) and/or M togen-Activated
Pr ote| n- K| nase Actlvat ed Pr ote| n K| nase 5 (MAPKAPKS)
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het erocycl oal kyl al kyl , each of which is substituted

wi th hal o, substituted or unsubstituted am no, or
whyapas3gyy or C -C 0 aral kyl, or 5-10 nenber edPCT/EP2009/055536

het er oaryl al kyl, each of which is substituted with

unsubstituted CpC 4 al kyl, hg unsubstituted CpC 4

al koxy, unsubstituted CpC 4 hal oaI kyl, unsubstituted

CpC 4 hydroxyal kyl , or unsubstituted CpC 4 hal oal koxy

the mquuawétow(he theQidsEparatify abmba@ndanius fofreihg ttse pérod@s chamber. The
ents an

porlyiShioeT Sl FrEtprf aphPAnSl B BRAP-S By ReBT U8 sl aunicn is the

parigefoie sirl spaGfing Corfpartm&it Gidammall surrp G®) the liGuldsitiet. Rrefdrably, the

Ionqg\;ggm?e%xﬁarp nyallr sé ol G"t@d;to(r)nrp% trrn%HtI § c{ theﬁ%%%tu?f?ﬁams oﬂhe porous
chambsub@tsubsiaetlbllapat[tgnreohrrhgIhquuthaileei caurtzeLmswldedJatemisms@nmmly central

posT ¥ ARSTS o SRnd IR AT Lok B, LR ontin
axisopf Hivy@ros@narat[ngomg]’partm@ﬂbam teapgyrbesachaspar: By é\ﬁQaQnQ af dhe above
des@riﬁe@l%&lg eha Gh R qﬁpé’w bf YM(} ot to%hé%ﬂrs%ﬁﬁfgtlﬁ%%oép%ent and an
re et er oar efl ne herel n
equ"alssilﬁéi'?titlomoétﬂ‘e#lét“éﬂ@@taﬁf gir sepaseling| compart@est gag bg attained.
I 3fk Cabrous(RhmbEr 34 aMhiss endidcd NAR 88KIRES t& horiz&ntdiOaxis, and its

nenbered heteroaryl, substituted with unsubstituted
Iongﬁg@ng{l ;lﬁyplsmﬁa@@or({ﬂ%%g}q {Igwe@reeﬁom&ém@@ﬁ§ of sald feature, the

sepblfé‘ﬁblrbéi it éﬁcﬁlihu%n%é‘@dsﬂ@bwéwed%&h@ﬁf bémé@éﬂy @& ud to the highest

oxyal kyl , r unsubstituted
oS B SesBesting SRRIITETIAIE 6 i, fah Sy i Siegated from a
Iowaipq&)timwfmefudﬁap@mnb@norhﬁmm@tl to 20 carbon atons.
carb

P kyl _h . Mor.

- hpiefseRprafitg Yomitnghy peAp R et e Sfifent to dampen the
flonadfdines liquid éntetidgein ipaot mxsubaaonglt supefearsd that thedsectiorbama of the inlet
andﬁ{ehtgg%c:riggt% 5 %%ﬁf“ Q%tl@@bﬂﬁ?rtrﬁérﬁgaqgna{éhnacédé{%eof at least 1:10,
prefetedly ehéeast 1nidPe Sami/\@ectnahkyalre gaseem@"xs wetpeagiculat by lthe liquid flow
dure@ﬁJWéuthBF ARy m%‘i orb by a.L&ﬁFaﬁuﬂ?'&S ér‘Pméh l'inear al kyl

exenp ranc % i ncl ude
i

i deperdingito ausg@rﬁmrgfarred embeqgimeatn r@mw br¢akgrmAne kinetic energy
of theﬁﬂﬁﬁf |hﬁ'&ﬂlﬁgd ﬁ’lr&)@h thé ﬁ}feﬁ’ E:§n BQ n%%n?#dfﬁhar%rr%qﬁe @ﬁectlon of the liquid.

fined above substit ut one or nore of
Pre@(@ﬂb@éher Beansdar Ii)rﬁalf'%tr@éﬁ‘qeﬁ? ?F%’ﬁy @ftheﬁgllﬂigmt'iogt’@ﬂ* through the inlet

chah@éseih@ dirRBSbrPat th Giglidrow p#th s $hé BpprRitélalfyctioBr Ui liquid at least
havi ngm1 or npre substituents, for instance from1l to

twicg. Ehig rtg@émdgectgﬁa)f ngrhgp@ljlpyrq%;h ortBerPRPqsie girection means that the
direstidsdfi thel 8qiG flow B @abhtiaNy lcﬁaﬁngladfalbbﬁttari Myl‘é of 8P, embrect)referably at

Iea{t w&%pg Eﬂ?tﬁg &gﬁgtlﬁsd%é r~{%n aﬂf %}/quidgfﬁyogg?rg] 31}%8@59]\9&@ by t¥1e specific

des@nk ofx ¥e ambansy fo rireukir(g- tkﬂa kladatlcom)erggr omhyd liquid.- AEdG(dingly, the fluid

am _nocar bonyl
velds, SR s, RSVl B B RBPS) el R Eb o e petween
bafflesNR a IBDDINMINROWR patha Rreferably biba yluixse clier th@§uoh-thiR means for breaking
i f i Lyl .- 0ar i . .
the %ﬁreg(g §H+r59 ?ygheolﬁqmd %P%&r?%&??eaﬁgltl}é%etﬂ?%ls (?Xr/ J(:)hxa)r;?é oggrrectlon of the
fluid"nfdﬂ\/\emaihltfybughﬂaldmea@hl ol, -S-alkyl, -Saryl,
Y ) )
Acco%ﬁrg £oPHhK ﬁrefeﬁ‘é@enﬂ%%ﬂhegaﬁgg m%g@ J??’Tgrﬁtaﬁlﬂg thl)es tklnetlc energy of the
liquigl iRy |ahyémtérf§"m€tsi ay @pleast éhrkﬁylcom%lwa@u%@nqe\dt%nWC?hmemberS
whlaﬁbl‘é déé)@%@@ 10 FUrée.r ﬁhwd br‘ofn'dla‘@%?@ﬁi iﬂ)é't tocﬁn'é?ﬁdléﬂﬂog(ﬂ?'b@ﬂ@’portlon of
azid
OC(O)R' - NR’ C(O)R -C(O)NR " "R , -NR"R" , or
-(CR'"' R ") nmoR"" wherein each R' is i ndependent |y
selected fromH, Cl1-C8 alkyl, -(CH2)t(C6-C 0 aryl),
-(CH2)t (5-10 nmenbered heteroaryl), -(CH2),(C3-C o
cycl oal kyl), and -(CH2)t(4-10 nenbered
het er ocycl oal kyl ), whereint is an integer fromQo 4
and any aryl, heteroaryl, cycloal kyl or
heterocycloalkyl ~groups present _may t hensel ves be

L T 1 L Y 1
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COCaryl, CONR 5 1R52, CONR 5 10R52, NR5 1R52, SO2NR5
1R52, S-al kyl, SQal kyl, SQ2al kyl, Saryl, SQaryl,
wEaRangdsy or R49 and R50 may be joined to fornmPEI/ERmDI/ES5536
ring (saturated or unsaturated) from5 to 8 atons,
optionally containing one or ,nore heteroatons sel ected
fromthe group N, Oor S. R5'1, and R52 are
i ndependently hydrogen, C -C 8 al kyl, Cl1-C4 hal oal kyl,
the Gbyfdl teyechmadbdmdn, théregﬂ mmm@ahmbﬁngeey?nﬁ@ Kbr‘énge@ to form at
substituted a 10 nenbere tero
Ieas[tgw?3lp[e¥§ﬂ1 9I| g@%ﬁe eenegkér gyh{]gl’l% m@%er%yfﬁe;ebly ¥h¥e interstitial
spabwbmbem@haﬂrl@al membenSSara:graiﬂéllmedrebesroefrm th&®0artle to the rim
ub |tu ed Aw X r ef Ik | ar,yl :
porjlyf e b b, 1 lordit itk HRupe: . Chpdigo e m
pori@amydf thyr Iabymtrpbyesre ntlf;cemiqcetjmﬂeejppespdreofsﬂ]@kirgetrwymunbgl member.

The %%4%5 tl?gt)t(rfedla&%r Sl;ﬁgtﬁ]! éﬁ*{lon E?{&ﬁraﬁw%f]ﬁé{?& V(pfﬁte' 5 P&?tfet and the
bottamsnatsisaf |thajtae>dlntb1r4r¢@oﬁiydr8cﬁopae¢¢9d to the it t ut ed
C%c%rdl?@'t&%ldf&é%efé%[f@é?Sﬂﬁé( ir‘B/[a%?}Slhe Il tIetr ist ?JvﬁjeHQNnh a first
radrcal - armoyl or ami Fofer
valvenBy s af Saeyay ey AINRE T PIOSHE R WOICh deCssspened can be
set % SRR biddbed REIEQ o BEalGBIdt B 5@%uﬁ®% ci@'the %@r%@productlon

53)2 wherein each R53 is independen
chag]bewand [S0) b@iejagﬁ/eqoggptpm Hquelgn ﬁg%@'}%gackpressure valve in the liquid

supE@h@éa‘hﬂb@fo%ﬂhb)ﬂeverﬁge foQu@iol |charﬂbé\4 M}Ah be @nﬂtﬂadnenber ed

S%{gg{)r?jgaﬁrg%{cgan%ﬂerhprﬁ %{s&%&%%{ &eanveé}ltlon (tge éﬂ:@u}fet is provided with a
secGryd:WaW:d lBylmea%s b@saﬂ@m% adfibehedaeytiboahkyé attdihedSivithout any liquid
5-10 nenbered heteroaryl, or

escﬂ%ﬁ%%%@ﬁ? VaNgach of which is substituted by
usefbsblyt the ediu€lof Plesalileyfor operlimg thenfistbstvet intgeeht€1th@4 that of the

s B, AR i, 0l RS s o

the @ir Shpahamglccpmarin@mm Hevee, e dheacst ofmepaRtddsaintones mtXIeelragaln with

aurlé;‘s |Ef&% Rerﬂﬁfedsépééﬁ%smtﬁf |.ﬁmj dc%{n/ ﬁ%{pﬁ%% %%g&gg?e production

chag\ber merelCeaytaing 3' mipiaw) of @;If Q0othendes dhe WétuérQia)lf%BlS)er for opening

the Tn@( Qal\mgf?’oe 4t6dR1 b, (Zgér (aréfel%ﬁﬁlla@@agtyd A baraFI*Hus @(e@q'ﬁ'la |§§upplled to
4-10 nenbered heterocycl yl'), wherein

the Bﬁvqr?ﬂ%@’éw(ﬁ'%ﬁ‘i‘@?ﬁr@t an geRiAPTRIG H@éﬁéﬁ&ér‘?ﬂ’%}age prOdUCt'O”

r %é%‘ﬁﬁﬂﬁlét it u@uall@a‘r@ﬁgéﬁ kyd @dlﬂ)na{@‘neaﬁﬁéln’ th& 8§84 atief lwith respect
cl oal {kﬁi or heterocycl oalgg)% groups present

to t'E‘ BREONAS Hefee saib §t Prevanded sEEes m‘t@cﬁ'f@fséﬂnﬁ'd again once it
hasadeéyilsepdrated, Thibsd1bdidvied thyah&hir Chtidtl detngyarrangsd bghért b the liquid

outat AL s I ed A0 Ha o upless ST Pt O NG Gorian of the ai
sepafaand) ccompartafeat SNHieDetlhecarna(éaslB!I be Ce@dUkted[ @OMOJthe air separating

com&%ﬁn{eﬁ? \lo{gl}/! tﬁaﬁlﬁélgka%%g C%ﬁjaéc %Poﬁgﬁrtrger:@qumga@%g arrange% at a lower
posiipol Bedférgbly ghe Lgirs outiat | isidranpgd \myhe)fmgmeamerecalqusgube of the air

sep%ba@ﬁ%%é pgﬁﬁfe@%ﬁwohex ?t&?&L&E%&? )ﬂrod@é% cyc%/ meens of said

fealu@O &B] air Sigbstupt ot the uppsmastkydrtion of dres atrose@arayosl; cmmpyrtment a
suff@ egggv%r%gﬁcgiéf%l{l’ggm% a?ﬁ’%g)ta(fttﬁ? %gm}%rttrﬂer?rb%n ¥ 4BM.d Fhe liquid
OUtleeQﬁjslﬁ aanagd atdhecintet sigdawalpalk he @in seppiating cepRartraeny. By means of
cycl oal kyl group having 1 or nore substituents, for
instance from1l to 5 substituents, and particularly
froml to 3 substituents, in particular 1 substituent.
[0081] 'Cyano' refers to the radical -CN [0082]
"Hal o' or 'halogen' refers to fluoro (F), chloro (d),
bromo (Br) and iodo (1). Particular halo groups are
either fluoro or chloro. [0083] 'Hetero' when used to
describe a conpound or a group present on a conpound
means that one or nore carbon atonms in the conmpound or
group have been replaced by a nltrogen ~oxygen, or

o, o, . o a o Y "
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cycl oal kyl or heterocycl oal kyl groups present, nmay
t hensel ves be substituted by unsubstituted Cl-C4
wa@bdogh3sshal o, unsubstituted Cl-C4 al koxy, unsubSL/EP2DEES5536
Cl- 4 hal oal kyl, unsubstituted Cl-C4 hydroxyal kyl, or
unsubstituted Cl-C4 haloalkogy or hydroxy. The term
"substituted sulfanyl' includes the groups
"al kyl sul fanyl' or "alkylthio', 'substituted
thisafelityltd, th@'liqaid |SS‘alrbE'€siahUéd?ﬁom| gl sitlbli@nydie, particularly when the air
'c.cloalklﬁﬁulfan or "cycloal kylthi o', 'substituted
SEPAFINGETR 'FEHQ 'substituted cycloal kylthio',,

" drsyhisuthé aﬂmlls C(mhectad yd mbmaatlr&ﬁrdear’metr@rquard)dtmelﬂ i§ aonyriected to the

het def i d Dbel 009
vevBlaop ol Sl i Tur Pl o i epBieiaeBa bagp sgneargient or o
bre@iBemimernes. RB2ni the air gparaingl doyripadmegt carp bassadidf usextiin a common
[ - | ud but t
oo B8 PR R BRI PEEDN B8 0. pr opyl (i o nd
bm ghathércprefeged sinbodimiest itheuaiesenaratiphtceinpagiment can further comprise
an agdiisHa) | tlgﬁ &%lﬁéﬂ‘%lﬁ%lefqﬁ@ﬁ{ad \Aﬂtﬂfgrvﬁlvéodeg%egrtg%??d Gui3elow a

ere , Substitut
predafipgd itemperatups: Ffjﬁf§[?@§/t |”i!QJﬁ@QHt'<HWi Heyid @ﬂ”fﬁy'él @6)@9990[ @b%‘]’wermOSt

portidey of @ ol & a@atln@rcor%&!n’i&lt kyhes W %@Wératlnbe&ﬁﬁ&rfn%rﬁ preferably

radi cal -SR wher e cycloal k

|
compriges s water Pyilets 1vag of Wh'ché?)P@g'Qﬁg éﬁfth\ﬂée gmm@}tloned first valve
to ehBSIE H{éeejeéﬂlﬁﬁ_oﬁ\ﬁ/ﬁeﬂ@tta ﬂ)rbﬂéﬂn@é pfe%sur@yw\é)ﬁc@ﬁd’ Whifer Butlet is preferably

plae%}éa%gggﬁ'&{ t@ Itrge;, 3'136 ai%/; Lﬁrbnﬁﬁa{éb@; ol?agit gqoqﬂzéd/vater outlet preferably
enabigs| Dabdieliatiof ahyhe waedreinscdso thbae@perapure SR IGkervihen ehe desired
emBuRt (otee0hS a0t e R bt bR S inapo win o
valveAn rddnito corgrol thar gjeciohfofimgaler thirebigh thetsecand adiec alitlet SReferably, a
Mo%\é% J’u%v e6|s o ?egﬁat%g S ble é(%o@ucgjglgtlsquﬁ fsrh%?jd |nearnedeo:éged state
as tong aasr mdi\wbr t@me@atumherlewaeman the aieswelot)tmnmb@uwdfor preparing a

ber%gEr Paf bﬁlea rﬂg HP@%fag&ftbﬁlggraﬁﬁé % in ﬁgoélnogépg aén% Cé)gnpartment a

stitute rs tot rOUE
dedigataddempEeBIre §er§@r B@y &d pPfovisied whitth I@:psef%ra lylconr@@ie@ toghe two-way

eIe&Bb%lQ@bké( bontldo1 &Ht &ﬁff‘l@@tég % &ﬁ@l @Fe@ﬁé&%'l\)%aﬂfé’{emp@@atlge%ensor may be

{ ar al nber ed heteroaryl,
anyhig eérpqiaqraepn@rpal @pansop[qgm@d AtkPe &y §g@qr@tlngegowqrhanﬁ|s(§lltable for

meés%hﬁé 'tﬁéﬂe%’pe%tur‘éan%tlquHt @es@}m.mhe %mbmﬁémy*rh@wvater which is
cycl oal k nmber ed het erocycl oal

ejecttgg gorgr%afd segPqf Witer oythtds ﬁ%ﬁ%ike'ﬂ orHbe r,'s>;.|pply éjpstreacr:n of the air

sepBetifg eampariiént. Breshbhly, Uthedvaiyt digttatbBdr tsdidesbcbid Water outlet is fed
titute unsubst i

vacB Mo dREa Y (OIS Gl Pe AT CIP Y isag g thalofie second

watemesutles ehabiés theChtudd ohajeotet katar torthdygdsteoam sid® &I @g air separating

SRR o, R Sy SR, O 3 S

On@)th¢ @ateChas araghgd a prSSjned@impPgraiube, tHvatendi¢inaesbcond water outlet is

oo, 2l oS Rie! SRR PR el b bt o sppern
corrtpartmeahandwthe g@terfvatym@theo‘lrﬂ vegrtiel Quiigt epepb wheete operting pressure is

gl oal kyl or heterocycl oal kyl groups present, nay
thensel ves be substituted by unsubstituted

allrk 1€, firslagrabodimenib e liauideautiehie mefa'ralbwydlauh%ﬁ@éfrpmdh@cmlet with

resfgREtdt a NeHRadik! aX|sU(‘5TStH@%tr' steEEI‘éﬂné:E&n Bart&t Oxyrahi basd! the liquid
unsubstituted CpC 4 hal oal koxy or hydroxy. The term

substituted sul finyl includes the groups

rea

"al kyl sul finyl', "substituted al kyl sul f nyF,
"cycloal kyl sul finyl', "substituted
cycl oal kyl sul finyl', "arylsulfinyP and

"heteroaryl sul finyP as defined herein.[00102]
"Alkylsul finyl' refers to a radical -S(OR 69 where
R59 i s a CG-C 8 alkyl group as defined herein.
Represent ati ve exanpl es include, but are not limted
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nmet hanol at es. [ 00126] ' Subj ect' includes humans. The
ternms 'human', 'patient' and 'subject' are used

WO pdoensdsangeabl y herein. [00127] ' Ther apeuti caP¢TEP2009/055536
effective anmount' neans the anobunt of a conpound of
the invention that, when adm’Bni stered to a subject for
treating a disease, is sufficient to effect such
treatment for the disease. The "therapeutically

outlef ECédsig barBrunged inaie WinsypaiepRnebnipgrarnt Sl st Nterfere with,

e.g.;p%_ ifqlieg%aetsswggg%ﬂ}e} @?t ?rﬁbec@ém%}té@% E%J@Pld)tﬁ%ffr\é%r&ly arranged below

the 1dRreewerrouis fe obthe gorewsashiaimbet wltrefespsat@th@ teeehagé i |pcm1ucu‘on device.
of ac U|r|n Q" devel op n(g qsease or dISOI‘ et
Her‘tce @e alr(l:ega ﬂlh% C F:gggl % evrsilguao(f:- r?]rg h‘? A %%afraténxgrﬁg) ment to be
supplied theéhedheseeme pmducmm chevleopue to grastabipreas a tidnad likeayatbreis Ilghter
(o] i ez.C [ t,
oo G 0L8, AehIGISCACA 0. G080 o EpEG SRR wn or
accu@piatespataptopl rotiicn of| ®erai sgpacpting copparmant iore vertiggd direction with
resﬁ&i t%rtﬁe B&/éf‘ag{@@r%ﬁ(ﬁoﬁﬂe\%@cedur e the purpose of which

reven rather than to treat or cure a di sease.
N 5 wwn%gwmawnééh@flqw @Bﬂﬁ;ﬂ'?a@feif@a'h'té@éf@ﬁ@%d Aleg portion of the

Iab)}rfﬁfﬂ StdRelhi éﬁ%ﬁhaﬁéd’ @ésb%ll?%e%@qﬁé BeSutidt Mth respect to the labyrinth
dm nistration of |ow nolecul ar weight heparin

or qri‘ﬁ@p]”i‘%ﬁ aﬁ%rtth%la'te@k'ag of the inege e??f%ﬁb&eiags 8‘1}89 '%P”th or baffle, air

wN@rXQd’tﬂhﬁlatésOatla bbrﬁ@rﬁ bORe 1dNanth BEb@fﬂ’éTbéh 54 é\ﬂiclj@t@d 8% means of
- mal ar |

as c or ogui n
the 3 oiey UPEopG: a'r's\%% HIER ot s Ak pBtomPaPY of e labyrinty
or b@ﬂl@eﬁhtbe@lvadda&adrtiy&keaﬁs dfOTetqua@tduﬂg rral aria is high.
eat 't reat nent
i D8 AT LB BHP by Yong L AR a2 & tprsRE RS FerTuic et an
the bhﬂzatdlds@;ﬁm ar sepasatingleompartngent. By mesnd ofgatdfeatdies desar outlet and
the ﬁgui{] ggﬁlag(%rg%o dl%‘[ﬁﬁéedeﬂsotrﬁgé nothglx%n%nthu%oh |§ﬁ%§§éh¥ssol quid and air
afteabeinteepasatbd dnceeinratherunéikéng’ or 'treatnent’ refers to
a | t | [ -
"f‘ﬁler@{e%%bﬁ‘gisgccgbﬁég% qustheﬁm ?@?5 %FﬁFo}% 2 Pg@%‘ct) liquid by the
mem&e{me desariged alngepamtmgtdewae msnt refers to
nDduIatlng t he di sease or disorder, either physically,
(e.qg., stabilization of adlscernlblesrrp onj,
pt'f}déth%]f%tp@ﬁl aqvaniagegyand ehieds Pf tBQP[Q‘a"ﬁmd'ﬁveé‘t'%‘p@P'@&Pme apparent
for PAISRINEY %él)son Wheh%aﬂimd Me%lfw@@étal%mgbﬁmﬁﬁ of embodlments of the
“"treatin or "treatment” relates to slowin

pre?ﬁ”é@ﬁ’%%t@ ofhest taking inggagiigeion "{"Efbtﬁ]% i?“rﬁ\% OUE%S%H%?GQ JaviRgs
- Figen ng ‘acanpodd fiayraaf of Bedvengatprédictiorndevienbccordigito the present
. ex greSS|ons are meant to enbrace conpounds accordi ng
Vg 4ony one of the Formul a(e) as herein descri bed,
- Fig\m shovex pii es$eparat|mg:inudﬁ$ of the umlve:raga@mdulcmai tigvice according to the
flrst d@t akhl efﬂsﬁe es t|nv gnvat et eto Vi orrpounds and

(5“?/59 i Fﬂ pﬁ%‘ PRSP yIo agcept abl e salts,
- FI@ @ShO\Msythle aﬂ;@sd prdiered ¢rhigodiroentex thesair gpparating means according to the

i nt ernedi at es, whet her or not

pre%%ﬁmnl\/%@nér&e\e/%gﬁajrg@%c’eg\f ned, is meant to enbrace their
- Flgaﬂtwowarms@tﬂmﬁéup@hagramwfea beieerage besperation levine cemprising the air

rﬁr?qbgt% referred to herein, for

Sepé%gﬁ%ﬁleeaggﬂg&& Srlgﬁrr%tatl on, C -Cs al kyI t he
citation of a range should be considered a
representation of each nenber of said range. [00133]
O her derivatives of a conpound of the invention may
have activity in both their acid and acid derivative
fornms, but in the acid sensitive formoften offers
advant ages of solubility, tissue conpatibility, or
del ayed rel ease in the manmal i an organi sm (see,
Bundgard, H., Design of Prodrugs, pp. 7-9, 21-24,
El sevi er, Ansterdam 1985). Prodrugs include acid
derivatives well know to practitioners of the art,
such as, for exanple, esters prepared by reaction of
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[00158] In a further enbodinent, with respect to a

conpound of the invention according to Fornmula Ib, the
w@eovpasaseh i s according to Fornula He, Hf, or HBCT/EP2009/055536

wherein L and the ring P are defined for Formula Ib;

each R is independently selected fromH, substituted

or unsubstituted G -C6 al kyl, substituted or

unsubstituted G -C6 al koxy, cyano, and halo; and R3 is

i IIFﬁbweeb m@ﬁmé ¥ pﬁ#érﬂﬁteﬁﬁbcfdl’rﬂéﬁt%ﬂ@@biédra@eep’roetﬁcglon device (1:1 according to

unsu stlt ti.tut or _unsubstit ,
the PERERD VORI 3oy Red RESaibhT RaRreraR PaTerlebh L3 rrgparing o
bevaragen@@uadsamf intdheapsuiee loomeameoatéb rrgfetred aasms areeer@fe production

chamg)_g h‘j‘@n.?%eH %h E% &)g@{zneltas ? é%” 160] an |ng members 3, 4. The

capbuie endinly coap Geascdm gndlasusen 1 anetamﬁng:tblemﬁva@gb-nhgrgdlere;adhsuch as

Ieafg?e%ﬁdaﬁlglli ﬁ%oef&f@%] rjglln%q |o refé3 é%%gérﬂalp %ted %&Ip-s(ﬁgge? housing 22
andtafiltgrion math @A dT hsf capheleusmrefﬁrabtmcla@@bbm pepling V\@H)udhﬁé hefmetically

clos%g r’tﬁ@‘érﬂ:ﬁ)sh% X gne Eadsﬁle@@édﬂgh@nepgaﬂpn OQ?&%LZ:‘S thaPR&iso attached
mbodi ment respect to a ConPoun

to th?lb@l'ﬁ"]go%z a@t@YQﬂaﬁ@ trteose@h@g Ak 26f ThEosayal de quwslangntema' channel

26 that tefinats at MK end 8P 2R 3Litdt270MEe @mQB@Bﬁefer%@' Frowded with a

respect to a conpound of the invention according
p“”ﬁW{F pAisating eeansin H@ fern ofjgpregefived halg opa; “@ag‘%{k?éjtqftbiﬁaéab'e Zone.
OIThe fb%u&‘ééé bridastionadedicehiensy furlRdbcanstisela ﬁ\é@nsals for perforatlng the

d for for 016 I n one
seafiis, bR 24 B! a1 CURHBHNECIoN ol YR Gn 2 he S0 SIPHY T cloure 1. the
perfaryting Mteadk Fredbd gétlvb&dldf’@r clogiag io tHd, hanasngdsibimbeises] 4 about the
substi t

capiie s d 1S ot RBoS s iorea] el Profbh the ovesep thiguan the

punatuct indicatingriéees sentp esla melethaving tatdiarestpeslightiyolagec thap dhenpkrforator

P. ﬁge_ FF@ME@%?%& rén@ac%e hgl dﬁg? %Me%%fct@ﬁéqylscge_eaﬁ? an overflow

apeQire #d ORY) Isaemfactach@w@lmonamd apheureet’gﬂeaa{ééhﬁép@u@el@ﬁlif open. The

perl’oFbt&rnﬁ (,ea‘ﬁbgéj d (ﬂﬁt Vﬂ tsgleﬁ(ﬁé%cén é’rﬂdd ﬂe %Q&s or even
i nvention accor to any one gf orrru

maigdh of W W, Y, and Y X L, the ring P R1, R2a
R%txﬁiﬂ%taﬁ%ﬂg%@ a%%§& fdb?&ﬁ%tubrﬂ tﬁé%aeélﬁe % i rH“‘ot mﬁme&% Wy size or

par agr aphs, I s sel ected from substituted or
deslﬁ'?s@'ﬂﬁ;fhief%?%alﬁ(? 913 usedans el ameayrtasgiinaEpdientgiqrage means or

bevén%@@%%dubﬁbrﬁcf%ﬂfﬂé%éb &mpriRegl M%ﬂb!e%nﬁfé?@fe@bﬁﬂoﬁ 6f a beverage
one of Fornulae la-11g, each

any
by ‘%tfalEt'Oft Rk bpY&HgPePINgFepients With ﬁ?@étegn'éﬂlulﬁ?d Prsferably dieptegelgw-pressure
nquids ﬁnnmeaal&mmig tligeid e dfongll RABAGF ARhss foringSuded in a beverage
‘EH?@% o‘%)tlo aII substltuted wi th hal o, cyano,
Prodhedinh 4849 4% riﬂ 8%y or ami do optional ly
sUist bdvetagd protilictionsdgviei 1 Lttfeﬁauo()enmduaielny Ifurtf[e@&:bﬁ&}uséma liquid

sl b0 Ehef S A Bk P L AR e BsBREY Al g8ia ppater anc
a ligad supply e B, ,alsh, redercedyto, axliqlid supely fmGEE@SPThR:bevRﬁge productlon

devgﬁéﬁﬁ?g SR8 oo BhBRE S 0 PREKRS obBR AEEGRUT mancoe
the \hevehage pr@para&pn cypjesras, knows, in et art. dherpever0d bagkpeassegivdlye 9 can
e?%ﬁ%}rbééﬂﬁ@ t t‘gfbtetﬁtry%lde%rum@ctPﬁ’mé?ﬁberpro in the beverage

In another e respect to

kT A0ndhe ieaion Grenzkes dP diangPreferaliyybeommesdle(s) or blade(s)
Fornulae la-11g, each of W W, Y, and Y', X, L, the
ring P, Rl, Rka, R2c and R2d are described in any one
of the precedi ng paragraphs, and R3 is selected from
substituted or unsubstituted heteroaryl. [00170] In
further enbodi ment, with respect to a conpound of the
i nvention according to any one of Fornulae la-I11g,
each of W W, Y, and Y', X L, thering P, Rl, R2a,
R2c and R2d are described in any one of the preceding
par agr aphs, and R3 is selected from phenyl, pyridyl,
|ndonI |30|ndolyl pyrrolyl furanyl thienyl,

o - o o ] " o ' o I L o
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and Xis CHor N, L is a single bond, -CO, or -NHCO;

the ring Pisand R2d is R2d is H, C3-C8 cycl oal kyl, or
w@ee0@a3mbkyl optionally substituted with hal o, PEOITERZNN9/055536

or C3-C8 cycloal kyl. [00199] In one particular

enbodi nent, with respect to 8 compound of the

i nvention according to any one of Fornula Va-Ve, L is

a single bond. [00200] In one enbodi nent, with respect

andi DliduicCia P ankiehdddf thé BadkpreRBilire Alva®CDIoW grgsduee fahpruambe used that
und i s according to Formula Via, VIb, or

la .the conpo
de"Yﬁré?heUFué&?}n@WWeESlﬁﬁd Xis CHor NN L is a single bond,
- Qe liqoid sulei@Ghearfsma prefergbli? cospased, Baobngst d%?m‘slas hbt, liquid supply

cl oal al kyl tionall tituted
iney 7T Y 5 Samiok bed T nEinaoRERGT 7' pib I Pt Broduction
chaewbodiOnfentsupplying the sipe cltquidoindo dloambeverdg@fpraduetion chamber 20 for

to Fornmula Ib, the conmpound is

bevg%égﬁgép%%tlgﬁ/%gﬁgdt'&?a VId, or Vle: and Xis CHor N, L

i 3 dhes hqtgllcmlcb@mply I 1 tbﬁre iNHIOOMded Be air sgparating anepns 30, also
I

refe%glt%ﬁggﬁ%egﬁrgg | ﬁrt]r%mfﬁﬁf r\{\ﬁﬁéhlké/rlefegér{r{y (gﬂndgs ﬁ’le%t I|qU|d supply line
11ig trat kg 12 deligeing) hqtﬁq%éorpialmngcaﬂtarthee%%naﬁ@wg cofipgment 30

andr§§&%ﬁ8 I|ﬁé’1§f&%ﬂ’ﬁ|§ly¥v? h@i‘lldun)ewﬂtﬂb\fﬁﬁ& 'tcpl'ﬁe%%’régé Bebdti&ion chamber
one of Fornu is a single

bo
20. [Tb@%ﬁ?palfﬁt'f@r?@”@ﬁﬁwaﬂh@rﬂ”d 'WfFWt'P%é‘Ee(ascrt'Q?dda%b%ound
ofThk RecdravRBt1i3a8 p @&‘é}"@tﬁlgjd'lﬁadtt@ th Wir ﬁp%ramg kemprtt@ent 30, and more

one enbo
pre{R[quIy p@géé@qre&o '%a%ﬂiﬁp ﬁomofT?]f’ﬁ'éStiVﬁ Entli AT t&%egf‘"ﬁﬁ E@?W” valve
typd Gseinyl sOﬂEbélferd@érﬁrbldiL&;tlbradéﬂl@s ds, f8 ins@oce, 4 Slﬁh?&&hlvbnSald valve is

ore BT PRSI 4 hR05L Rl RrERIR R phddSure vewe. Saic

threshbiCPress[@020.2] foi opemirg thabicdiveleat3;) cant for mepegtbet a I@ast 0,2 bar,

mo 8&8@"%@1 gtf @%Qeo @éﬁ%érﬁg %%CIREEJ @gsu ?Iie%nt)éBtﬂQeoe%rage production
chagyef a@ab@ylam;ppryate pms%@ﬁ@evp@ge@quuphpma@ the backpressure valve
9 csiiegdhimeat . wWith respect to a conpound of the

I nvention according to any one of Fornmula |I-Vle, R2d

i gheibexgrage prgduction BgviceHACENRISO Piejarfl)p Foppiseeantajl outlgt line 14 for
deh@'r'%@zﬁr fr&rQQl‘?@gl} sbPardfilR Wﬂn@?%@ t(‘!“at\pasﬁ@%&ﬁﬁértrﬁéhtaw and/or a

oun he 1 nventl on accordi ng 0 any one

breqﬁaerrmp%pq Hi ‘UI has trpg notedHhat the 297 “airnis giged é%wt'ﬁ%ﬁw for any kind

of Ydskd dnasiBEsdt Iinfed t@oé'lpOFH'édaiQfouEI@lehdéW@% 'J&ﬁecﬁ%?é?érﬂbIPQO the air
to any one of Faornula |a-V R2d is i-Pr

sepgiaiing ﬁ%aﬁ?%‘?ﬂt 30nARG MOEss B@&fa*f'w%e@otﬁﬁrsma @fsetcﬁ@f] valve 32. The
secbity eiid SNisaeighed Bgcht thatatny vaine 32 6tak9 bpaH @héraiViseareddA€in front of

the 3 B oR Er? I ARSRD B ABEY 75 B APPRRg. D vabe by s

conﬁmmwkmmamv{he stBEbeltBe @ytcdobp/ﬂ@ﬂ)ﬂ/mbg A1) [dDd@Zk@)iddsna sufficient

of the .
deadiiai ﬁ%utaaaxiﬁw r?a"?pénga °“8ne5‘""6’f v, BT Srﬁfe:{fe\ﬁ%ﬁ‘b%”ée”t of the
invantiong tm valug ©02f65‘§urbrfoon|eerm1mth@| fireinvgivenB t s gesipedhart theavalue of
pre%gl rrc]g?rﬁrﬁgwng%e \éoe\ﬁi\}ng Ig‘?@ég[dggg%%r@{g ém:%d)(f)t)e accomplished
bef@atligdidnie revacugtechfremsthe gir sepatation spoadmeft ?e(hé-lence the chance of
sepb%‘(eeonélr QH Crﬂ&%g a'&gmt \glﬁrzﬁ}éangngl% i& %dﬂéleﬁ a'rngstmé% s the hﬁwd being
Supéhﬁﬁﬁ@mﬁp%ﬁfagﬁ@f@%vm ¢f@ﬁ1b§b%‘tﬁnéﬁ"ﬁfga iR Ay Ocﬁﬁé of

Formula la-Vle, X is CH [00216] In one enbodi nent,
with respect to a conpound of the invention according
to any one of Formula la-Vle, X is N [00217] In one
enbodi ment, with respect to a conpound of the

i nvention according to Formula la or Ib, the conmpound
is selected fromthe conpounds |isted in Table 1.
[00218] I n one enbodinent, with respect to a conpound
of the invention according to Fornmula la, the conmpound
is selected from 5-(8-(4-((!

S 4S) - 5- |sopropyl 2 5 d| azabl cycl o[2 2.

T .
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manner well known in the pharnmaceutical art and

conprise at | east one active conpound. [00228]
wa@enensisby, a conpound of the invention is adnPCi/EPBNEA5536
in a pharmaceutically effective anount. The amount of
the conpound actually adm nigtered wll typically be
determ ned by a physician, in the [ight of the
rel evant circunstances, including the condition to be
t ne tleerdljowlidtethe Ros2paranyg eortbartuehiit B0 SVl 188 d&xtribddid relation to figure
actual conpound -adm ni stered, the age, weight, and
response of the individual patient, the severity of
t I»ec@rambentthes ﬂ&;ynmrﬁf@rrmi erabetdimbet ||Imskreted[ |60'-2§19k 2Thies air separating

co@%ﬁfﬂ%ﬁgﬁgrpé er, bl(y:/ cggjof’rllscta% Snst}u%rpgt es hrﬂ%%ﬂg IIIP] I’ICC|a§'ral%% but is not

limitedcthalefo. t'I'rmn&de;enarbtmgsudﬂnparmmw prieferatay durthes prese’nts : an inlet
t

opehfrll%; :;Bbgﬁ @t!wnﬁgﬁ(ﬁe(ﬁé\'?gm&?{ %lecg%ntg%ﬁ ﬂrg? t1%‘%Ir1%thus connected

to thenbeating oreansd . grlleﬂlércalﬁetyomommﬁfialoede@%d with ladiquid outlet 37 which is

joinfe@loet% %Q&&d‘%e‘%@adlnﬂgggﬂ?& h(%dtéH]t% tR& bé\ﬁera“"g@ prE&uctiBF chamber 20, and

otions or as patc or transderna

an oertiet eReNRa Breonpededuith Fhair ey eivTi@s Joﬂf’tﬁd tpithg air outlet line 14

andqgt'j@ SrmbEal kP he GRdtd éﬂﬁ?paﬁ*th%nf @5 B lS’rfeatlﬂb'rl rlﬁeéﬁsqw d’he first valve 31 is
sol uti ons or suspensions, ul k wder s,

pPrefesPhOAN ‘ij‘geﬂ desween heaig éﬁ&?d%tirlgl Wagﬁ@”bﬁ%@@ﬁtt%"qw outlet 37,
but Waint alg@%@ggrrér@réﬂsddmmer@&h liht taé esea6kd Niné & 3daskNgbcold&alve 32 is

e forng" refers tao ph caII di screte .
prefirAteat Nt BIes SE st TP oasetaes i bR yRa e aleLonening 38
of tieengir Qéﬂmatlr@wmbﬁme&t&ﬂhanmﬂhb araiitled 39. m-@nae a swtable deaeration can
quant.i

ve Q08 PR 2D e P 0Pt R bpir R Bl 1hauid oute

37.association with a suitable phar rraceutl cal excipient.
i I il L
Br(%nogegﬂhe %mdsteg%%ﬁﬁggo%‘%r{sm?r{t %Berﬁgag}s%lﬁgeﬂe%l%uﬁ%thg kinetic energy of the
quurﬂomntmced tmeugbrthpinlets3s is @hdvisted, Inceaic plefesredrembediniérit@s shown in
f'gu+§%2@|rﬁ?azﬁgglf br%QILn'T)gﬂr aﬂ{sﬁw gh}a@?% ItH n%&b‘:iﬂtm%ced through the inlet
35 igguedll §0.dn hentsHowinarpisaarterred to as RBOYS w:a" JAltesnattyely tor sggitionally,
salobbﬁeﬁﬁ‘é ﬂ)p'bré%\kln rtﬁ-‘é Rihak! é(nér§)p3ﬁ RO AYid %tﬁo‘au@é&‘)ﬂﬂ;ouég%é)%let 35 may

he remai nder eln? various vehicl'es or
aISQ: a? Ime@ln§ f@n@aﬁg'ﬁg éhes dirertian @ theeliqyidssuely s 6F ifskrgce hr baffle or a

bbﬁﬁﬁhﬁﬁ$0Wﬁ$ﬁpgu&an] [ 00231] quU|d forms suitable for
oral adm nistration E%WIn cl ude a suitabl e agueous

or
ndhsgtRlotd RRvRVET PrePERIVbetendssons s pidawalhgVaRt the air separating
concba&p@nsw@) tAg @ilde, therabfoTaa sigewall Wairsferdmtl it lbae bof #e.top or bottom

el DS RGO 67 B 4 b el SO DN <t 20 Tl outet 57 and the

air onatletiBe araséxbamated fmucheaslemﬁt b;DGBMSﬂcﬁd)dsl wall ¢@| Theredse, the porous

WaI ao&?f%g%@ péac&I sﬁfe Fa%lrl%galgg%%{,:gm%%r enlfc\%glsgsﬂﬁ%t |faen0|rcles the
inleaopecdungFM Heged, theoair semanatm'ga}ocripartmehuﬂﬁ)ns peai¢rably clividesl into at least
Wbcon%r?&eeaé %T's? sggceg4ll q@%lc%utﬁg n%tugi |§ anqgkted and a second

oxid sucros
spasad2 tawhigh thsy liqick <I>uileb31 fod ﬁi\g@mo@atw als qgemxéednThe flrst Space 41
in&{i‘@fh@%all%l |é n%‘r&eraﬁfg O%H%P&%J %;ﬁt\‘.e aﬂng ahgg%;'gljewall SW of the air
nj ect abl e conpositions are typi cal base
Sep??ﬁ'@@:ﬁ%W%’”@Qﬂé BP| Besgrconfbsnace ﬁE d‘ﬁs@fﬁ‘ﬂﬂ%‘bbﬁW@?% eylsideeof the wall
40 éHd tAE BRSepdthRRlRRIpBIGBATACRTS , hRMWsihgiashe art. As
before, the active conmpound in such conpositions is
typically a m nor conponent, often being from about
0.05 to 10% by weight with the renmai nder being the
injectable carrier and the |ike. [00233] Transdernna
conpositions are typically fornmul ated as a topica
oi ntment or cream containing the active ingredient(s),
generally in an anmount ranging fromabout 0.01 to
about 20% by wei ght, preferably fromabout 0.1 to
about 2096by MEIght preferably fron1about O 1 to

I A NN 7 Y o o o g, P —
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[ 00257] The conpounds of the invention may show | ess

toxicity, good absorption, good half-life, good
waedoahsispe y, | ow protein binding affinity, | esBCT/EP2009/055536

drug-drug interaction, and good netabolic stability.

In a particular aspect, a coppound of the invention

exhi bits unexpected significant inprovenents in

phar macol ogi cal properties, in particular inproved

eﬁThbw%4(JaBCbr5efewb@/vmddé of &pakiukiniateridd@ich ddiebe any of a variety of

cO ounds or . nor

maiE P SOBRRITE W i B O /850, ik e bl Timipy tqlasti foil. non-

WO\Iehep@y)EEmbrt ipolypropheiens.i beldethg@ess, np%p%o][r?anml gintewdte meaterials, and

oun rove e |.cac
conf) TR e Rl oL ST S0 BRF iy & Fugh P ucn thar
air dbrootleer gdaesnentairiedsn tr@du&atetgllquimcanmmslmryddieobuta]ﬂ)sald liquid by being
' ' [ mlarly, where the

warBE3 R Bl ARl BB g SRR Rl BT 1 2V T gt

alThewarus etepeualdthet walbéod@Qeme@rabw mrt@henbe designed such that it

e t f
cre B8RSl IR S 0 NRUBLBS) SP0B8EL 1 e

spae%e@ﬂféan paual eapartition af taa ipwen el dee wﬁ@peg‘etne wall 4D ndow

f%esﬁbm AP THSERER ‘P(frm*shﬁ b&P6eat dramhbes 41 lidideY the air separating
nprovenents in the other 4{J1ropert|es l'isted above

wi |l
CO”éﬂaﬁtB‘eBb?ﬁ ghclosingathe éf[fé§p@°ﬁ> hee@;tﬁe@ﬂw jagjotigd dine py F'9'H’§ 2. The term
po@gmum@er ik 0&215|$dd k@]ae§ﬁdnﬁ’derd4315@oﬂn§|\(§rh{ al s fwaanhe pOrous

at lea
chafeT § 63 BSGcH H0) BRI PERR S ORF Cebn SupBbl 4 gyider or belk
shabéed Bavihg ur subsAnpalg! Qacdriegl halnusodyf pdrrm@doeua &Ohdmispherical end

porliB 4 &8 BENe SoMBLIR ety e B Lhieh jsdbgpart of the air

sepatatingracmparthmédrd salewdib S8V smmmulngxmremteed5t'ﬂ%esxthe&xepalkat)m of air or
oth%ig[;glsg)rﬁg%ff it hg%tég H%Lﬁ% rgg) r% g A men{e]d B?b%asewhlbh Esotpgpiglj rF AL meshes of
the poreds wiad 49, cas belsinply isedratethdioor the dtquldaanotrﬂuﬁmnree bell-like shape of
the %Fthﬂ‘\é)Ql? maglﬁ’?enr@a%h &Iate%gétﬁ@%mﬁﬂ%l i ﬁjdee l{%f @cﬁqﬁ) more be

ears accor ora
Wlthheldmyéhe meéhi of he weHtiD@ne cap e spailvgise 4o etfmf@ﬁb\rﬂf@al pomt of the
awéé"p%mrétu%%mﬂé}ﬁﬁélﬂ one to five and especially two to
four and t |caIIy three oral doses per day are
r dh R PEeTRErg Pv@oﬁ'éﬁﬂh’é‘ﬁéonwﬂ'ﬁ@' Pffeke AP ﬁ'g serargtngrpmpartment
30 @fﬁ)cthe ‘?&@ﬂucﬂﬁﬂ\é&geﬁw for %@%%Iﬂoéﬂ%hb@e@&%m&gamélk@ or porous

of the conpound of the invention, with preferred dose
Cha@‘é?@h 45 F6 i Hbaigntialy naligned;t Hence. @olniioant infiay 96/ iy into the air
sep:ﬁi_ﬁaﬂﬁgllcaﬂnbafrltrﬂgﬁtﬁo dnd &n @btﬁmtdlélﬁllbwbﬂﬁl@f tr[eolgq%ﬁﬂh&de the(:jalr separating
r oses are generally selected to provide
CO"&’iaﬁmeﬁ}&g‘? an Rs e rﬁgood |l evel s than are achi eved using
[ msenrtemm meat@ed o002 6A¢ findh epacesildis tpoefprablyeohnédied to the inlet 35

via g}el |§1 elt ﬁ{)/%rﬁtnq gﬂ pﬁ%%l&%einﬁrﬁdilg%%?ngg\ets (?ewaﬂargweﬁqﬁe f’ur separating
compastkneho®0 ﬁdemebdxpmrrw]dt hiquic beated bythe rteypmg:rabiar}s binta the wall 40. The
inlefﬁ%en S%pgt &fefe‘ﬁré(])g/séllrép"@é%{jla? %g%ﬁg I)PB rﬁ?ai:g?snnonac{'(f the sidewall
SWfqﬁlthmwﬂp@rﬁtIng camp@tﬁmerwpaaorrewrimgmthgem@naltud;nal axes LC, LW of

the b %eb’éigtlrﬁ%ﬁﬁ)ahﬁ@ht fﬁrﬁj tﬂa@gr'&sé Xhé}h%er(aﬁ X?lgnggﬁ@ng a uniform inflow

condi tl een | nti

of thehiayig dntp dag firsg spaces¢t. elélﬁq*h@ fughereenhapesccy e @lgnment of the air
sepﬁf«é‘aﬁe%ﬂnbérﬁnérﬂ JdexRl GBI 4076 5B &héhﬁbermoiﬁ@].qﬁd inlet can be

conmpound of the invention can be adm nistered as th

sol e active agent or it can be admnistered in

conmbi nation with other therapeutic agents, including

ot her conpounds that denonstrate the sanme or a simlar

t herapeutic activity, and that are determ ned to safe

and efficacious for suchconbined admnistration. In a

speci fic enbodi nent, co-adm nistration of two (or

nore) agents allows for significantly | ower doses of

each to be used thereby redu0|ng t he S|de effects

o F A/ o o o o o o "
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d(ppm 7.25 (br s, 2H), 7 68 (s, IH); mz (APC) 254

(MtH) +; mp 135-139C Internediate |b: Preparation of
W®@200h08339%5- br ono- pyrazi n-2-yl -am ne [ 00272] PCT/EP2009/055536

Al ternatively 3-chl oro-6-bronopyrazin-2-yl-am ne can

be used in place of 3,6-dibrgnmopyrazin- 2-yl am ne and

is prepared according to the follow ng schene: 8S00 C

A' B' Step / Synthesis of conpound (A ) as described
protn@ed 5'@ Q@%ﬁnﬁbllyﬁﬁeﬁhﬂbﬂ SU3iti®A e IR, sidewall of the air separating compartment

i Q02 |1 ti
conggnaronit s TargiRaRe &0E oD et srzbatig Qo bid 2 porous
chaitibe692 mmol) in DCM (20 nL) cooled to 00C i s added

2 4 1 12 6 I v.) L0 oane o
part o sie? 57 b el iy et dy R ticlouhh Vi e o oute
ope(tlan(:% fgr e\faﬁuc’ﬁﬁﬁ ||[]’l]]l‘d|f|’0ﬁ'2th@@ll’$qpﬂll’ﬂt|l)g ¢onptanterentditl end to the air outlet

39 %%"\é i itle fﬁﬁbﬂsr{b[g%é f3F e g LA Pl Fré’rp b & X a%tﬁmg%‘étn'{)%‘g@ent 30. In

e removed and The feaction
a pr@far@ﬂmhodlnmrtb&eému@touﬂ@to’m is @rpegest ajthe il side Thatlisiat the sidewall
SW(o*ttFeOangse & G(Wnﬁfar mdr? 3ﬂdﬁtﬁ)‘t’tloﬁ5ﬂ/ trl%eamaﬂ%%sﬁ.s p?eferably arranged
stirred far for one hour ol nt_an orange
at asgifle ol A aﬁa%pﬁt@ﬁ'ﬁ@@fa%‘fm@tﬁé %@%@ tplj ¢ liguishpeltedisigis- bence, the

sephPfos bRk LAY Ii§@Y %rérﬁtanbéﬁ the tﬁ’@ﬁirrn?é% ert‘B@Uﬁ&ed"ﬁt‘t&ﬂte liquid again
i oni ses very poor| V\at er é)lOO is added to the

once dh bas &ﬁ’e”fS@Pﬁﬁat?é’ reéfr?m 8 r?”teﬂfﬂ\/lﬂ(%ée?&”ﬂ $%”‘C§(ft}>e<fs the air is
evadiiiled A€ aNidvhll éﬁbebf ihe Hepayardting, corlpdrtindt a0lVAUSsPeRY & the liquid
9a\%further e cted with DCM (3 x 50 nL) until the
out & ?'d‘?"%a' Morl ess. The DCM | ayers are gat hered,
warsb et dMIéthQhTrlaﬂQ)u&éthpéhllngG8W@"efe%ﬂ'ﬁ3ydrﬁ'@1g%d a2 pe¥itiort leigher than

the ﬁlglﬁlgg)u@%t g%r%g]ui\cljeontb\ﬁ{ e@e}?ti\l/rg; :Eps\élgh spg% tﬂ theg%?rgé)gtal %-Zre@erably the

liquidadutiei hig estaeged IStlep (1R loGgniahe sf theofallci®mpiturrdpddBto thashorizontal,
N r I

anddtﬂgcaﬂlj S’lﬂjgtz 55 %I?aﬁ'ﬁrgie%e%@v[egﬁgglh%@@g%%ﬁ% %gu 38 vﬂ{h reg%ect to the

hon!zonttalhél @n@ei pateraiie pmpodiBent of37e Bgentiop melhgugmtietrﬁj’eld arranged

at ttﬁl}e?ﬁ{ﬂﬁéﬁ?é&ﬂ&@‘%%%&@@erm erﬁ%nt E}ﬁ EGR lé!aﬁdrgtgtgé;ompartment 30

eat ed r eSSU e aut OC ave t
with \eepea It {hedipreiaing MOdUWﬂ? qaspasiment 1t anshtha lairandet 3%is aranged at
the %Bﬁ’érm@gt\’\gbrﬁd?t t £GH: h%ﬁ@ﬁrvéttfééﬁpo%hlgw of thé@‘Qlt"J séﬁarétn\%rbompartment 30
her cooled in an ice , causi ng
W'ﬂbfreéeft%’fq HeibsMergpe Prrslugiios) QO@EPaﬁtﬁle@t“] dTIenC?h@,S 3ippeigg fighter than the

useﬁaf&@fda(e%? ted) 1 tHer @F edumonaed ed twd H@h@é/tcﬂ)d?hﬁ‘?(@flﬁhe hiP separating
d ter dr | (gépthe title co

compgrtmenypQn,ing %?PO'P ) Vs . be‘ﬂSgP Fot tﬁ‘Pé"ﬁ %Utt%}@ﬂe”'”g 38 from
whepeithd hiedahyasigl wma@hétemr@ggrambysecbﬂfd-balvmz while the airless liquid

R TR R N ST R .

30 W‘I’d’Dte)spedStdo 48Yainpdited poning 3acudh treat beainddlqtud caefidtbe hiaed again,
d]t %]USC our e i_nt. Rmprog an- 2-ol (600 nL) and

an u%ljl%urlle PHRR yamo; r fllterlng
SNiemab\redumpydcatmmH;B af lleasirtheepqrdds 8angher ¥83(omivetter itsslongitudinal

axis?_ﬁ\ﬂﬁqré%éget Ih%ﬁal?‘ge&}rétﬁ@ d@d?ﬂ)glptgr%:ﬁg g’(r)]t%tsr tft% rr%\l;%) leéﬁﬁcglcgﬁgartment 30

togéthen withetthe ypreusdihaimbar 6 caiy prefasidDbs ipclidedky racoene (cf. figure 1)

wﬂh“f’e%;!;ecﬁcgﬁg ho;rftﬁt Is0aMINSt RRASE: 45is %Frbﬁ&eooétearloﬁgpél ?’c% Qt"ltge inclined

tere and concentrated 1 n vacuo to

DOF@JW@W?GSM pied thyﬂat\m/m\ﬂ(ezsm@ withiepmact H( thp RpmispBe@icakend portion
400! the Podds EnShoérda1 bl the’aiP8utibt 99. Indpekiti enf%ém@ﬁP@b)wau 40 or

278 (MrtH) +; rap 132-135 0C. Internediate 3 :

5,8-D brono-[I,2,41tri azol o[ |, 5-al pyrazi ne Gener al

schenme: (D) (E (F) Step 1: N -(3,

6- Di br ono- pyrazi n-2-yl)-N, N-di net hyl f or mam di ne( D)

[00276] A m xture of 3, 6-dibrono-pyrazin-2-ylam ne

(15.37 g, 60.80 mmmol ) and N, Ndi net hyl f or mam de

di methyl acetal (10.1 nml, 76.00 mmmol), suspended in

et hanol (150 nmL), is refluxed for 2 hours. The

react| on mxture |s evaporated in vacuo. affordl ng the

" 4 AN " PN = ¥ "~ NN
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[00291] The solid obtained in the previous step (8.2
g) is dissolved in a mxture of DCM (12 nL) and TFA
W@ 1®9msRe99The reaction is allowed to proceed atP@VEPIING/ESS536
h, at which point full deprotection hasoccurred. The
vol atiles are renoved under yacuum and the crude
resulting solid is used as such W t hout further
treatment. Step 3: (IS,
porék&)chanibsom By bn Gpfight pbst.fcm\puhen@sbéct & the bederagd proyadtivh Yevice 1,

ety e BRAE o0 sl e et S e Sart iR Lt B B ol o the air

separatlagebmpartmerhtefio( §LQ:hnthalt thKZ;iﬁEﬂ:a(lEﬁNB@rngs thééb'bttESriﬁOpdTTkm of the air
seoigiy Soduhobip i ine B RER N ABIhl 2 s@libfiy or sawo ar

sepadipg msmpartmsntrmatl-dmw otheea‘elpaoatmm toh agtarrgasrand liquid 8arh pe easily

ach%&g@’?é gﬁ dr?nroéxa Lerafé‘lw |seclg)nt¥‘ﬁ§ gﬁbglp @értt'% gﬁﬁ%gﬁﬂs?q%gtinﬁsompartment
30 wiinite thediewid CHOSIMD)Y. berﬁ\@cuatgérﬁ*pm thenpeitorn poitian ide sigiewvall SW) of the
air %ﬁftmé %ggﬂgetlrgeﬁrédq%ngj %ﬁdMus r%ét%‘?st%e@ri{?ﬁl‘ig ﬁ(ﬂﬁ({ %}E\f@% in the

tere evaporated in vacuo to
Sec@mﬂ?ﬂﬂ?ﬁ 42 (Addiigongly. 3@ @DalesEEneR o5 ar pﬂga%ﬁ éphanced whep geing trapped

in ti@%esﬁTels%‘PWeQWﬂ%s the dir BaBHIRd @éfﬁéé%[l%ﬂlde to the top of the wall 40 where
e conp

].hept - ){) phenyl am ne [ 00293
thep bRy 70t oy ok BHFBIA B Seil [o3otscom 81esBla ye fashe preferred
hentls Aty @dapdoEth&d dfdirpdrlion 40KN6r thy %b@)ﬁ‘s lcRarBgrasisfd @ndhus rise

| aced, under nitrogen. Pd/C 10% nml % is
to tryiet UTTIAMBBS AP Gyl 2 Toperal o8 g MR 40 4. 3 M.
4G héseonoml ared ok gl ivile) 35 and thdeedtionaid=06f the pardugv\mi 400or porous

cnafibE £ 5y 1 serapgtno {Rnpuib sof S SRRl o BaBG ot 1Esn: 10, more
prefdcably, atflédst ¢r166, such diedtiah effactdyelyhiecfeabé rraltqaud flow velocity arises when
Imu%{e@\?eqrngttﬁ%ﬂljsp?p\é%% Ye. éeﬂd g&&%ﬁg gFehe%sgﬁt II)‘? p&%gp&?&pzﬂ t(g ?heqlqwd flow

direc{drSeili®y - iB- therlnleBaﬁwr R, e dhiazepdyatinge conrariment Higptln 22 preferred

Nyl { 2
ey s bR Fnar s 2 ran (e 11215, ) 2gg e gorggs wal 40
Pregams, B isectiad Feawf Y leagtsp @y @ngqwe\(eg 5tha.|r)v.ent|cm [ r?qt jligited thereto.
Herl¥8! ltﬂ)élalres%b%tl gfl"ccympgartn%i_’lt 8d ﬁre‘Fé'FQﬂ)l% g?e%e%%s\f?)lldﬁ?éjsdffbient to dampen

acetonitril
the @giof the. “q&I!LdeF Flgrﬂ‘ﬂtr Bhereeenef $%ld femdye ddelwstestiblg to reduce the

nqurd%w VeRdEit s XSt é’mls‘hbt bémé'tﬁé‘lbﬁéj b} @heﬁ@% RNE6 b gbéed and the air
ter solvent r enpval under vacuun1 he or ang

(bublleg) gg thus Tfsgrip Ofden i Be thaniepretin @5@95}?@? ob H V\"/@‘td where they
cantdng dnSBe Mojous BoFacq VeEmnshdiry dpped dndé tthe kirextidtes tedl big bubble

wnigh bt 5% B oRR s eOfier Gl G ers Bh gt e Aguls i Tom where i

canghérobeletdraatedt H-I@ncxeomimlmrtde dscrasmseosfamgkquid flow Slegty 2the separation

S) - 5- , :
of ar?’f gp?)en tej'éy %I ?rgweY egh%rfcee}‘t Pa%)&)gl%ﬁ nq.tﬁ% tré rtrpeoraﬁatloned ratio
musﬂiubaalmﬂyi sueh blbehquaedﬂo(msem Bquid BovB Yelgcityds oBfaBedmulich suffices the

, , . 3
oasgh B3 Stylfidhel o el iy toe Ak Swipdo 5 TosbBd gt
s dNext, i o metfandsfon gepdrbting eis Feont @. lidnktk i @skeveiagg prosuctior device 1
accbrii ltbQH@ﬁw%ﬁtiorn%“aEs@ﬁ)gﬁ ‘?rPLQIJt%Wh%é‘ it Bmﬁbb nTeH{ b of Figure 2, e
conversi on has occurre reaction 1s t
this\giatired igrlseiapplicablghn Elatign avith ke sesond emagdiggniafi F@Nf@ 3s
partitioned between DCM (100 ni) and water (50 ni).
The aqueous layer is then extracted with DCM (4 x
50m.). The organic |ayers are gathered, washed with
brine and dried over anhydrous Na2SO4, to afford the
title conpound as a yellow oil (3.2 g) used as such in
the next step. Step 3: (3R
5S) - 3- Tosyl oxy- 5- Tosyl oxynet hyl -1 - (4-ni t w phenyl ) - pyrr
ohd i ne PTos [00296] The di ol obtained in the previous
step (6.2 g, 25.878 mmol ) is solubilised in pyridine
(31 m), and cooled to 00C Tosyl chloride (14 8 g, 77
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[00313] To a stirred solution of

| - (toluene-4-sul fonyl)-4-(tol uene-4-sul fonyl oxy)-pyrro
wo 2aongss® carboxylic acid ethyl ester (2) (| gpPCT/EP2009/055536

2.14mmol ) in dry DVF (25nL) is added potassium acetate

(0.3 14qg,3 21mol) in one poﬁ]i on The reaction m xture

is then heated at 60 0OC for Water (50n) is added

to the reaction mxture and extracted with ethyl

a_a&erthq@tdecdnib?r@?ﬁﬁhﬁoe n{@@ﬂtgsmdr erl\is;gtghced tawméarw@r thé@ﬁdﬁﬁiﬂdpump 6 via

t. ter rie tered,. an

the Yl sl e A P b i ieaost BBt & Bgh e Tdhl is e up o @
prefefrwmemmierﬁjtﬁie'hemeptedmduid% }fhﬁnltﬁrtleed duppleal tbl‘mgh the first line 12 of

e 534 AR PP RARY AT Iohh QP e s & B UBeLi5 bR soparaton

con(pBItmenDBB TAE ligd XMR ¢1O8 thé-tirst srtacbsm dendarcntézﬁb;( th,e @Brdus wall 40

and%t‘f’%id%\?/glé%?%forr%iré?hé%éryh%bgnarﬁggr% E%g!e '_He ar%,s_sula éﬁtg compartment
30 through fe, inlst agening, 34 fpl)med7in:§gid(adr sega[)atlorycqmpe(rmnermsg) When entering
sald(\/gréﬁg[%\%gi‘rl_b} : gh)ei’;}?r(gr{)u?t:tﬁrntﬁbtroﬁlj(ter}]eev%tocgt&/ of(;tne/ liguid contal'ndtg air is
prefierabl. gecreaped] janeAnsTIor Hreaking- el knedis| ensrdn o{)fhe iquid introduced

throfigReSH MY 35 ThiglcH PRsid=6I |bta%¥ér9|plt%tiéd By trfé'éé%ﬂo%féa@é BPHY inlet 35
acid ethyl ester (3 83mmul) in THF

hc
and(t@mgtlopsar%afetae P9 Mum?ter@bqrﬁgor ayr Wﬁtﬁyr‘g c%p@rtrgept 30 being at a
ratidVoS leabR €M 0} hrefefHRCAt &bt 1190 UHGwdver,Sttib BIs6 Poddiblé @Rfthe means for

e B it e GO b SRe P B oo

the atpttwhest the Ilawbys@ﬂ;&sﬂgorﬁlhbtbﬁée (aObﬁEBé_ th) a;l'b@yriﬂi_trxﬂw ©tater?SUCh as
cancentr at ed, ~an resi S tri r W

desf RN P G i o B EebRRys Mt A, Valogty e A bplIRL e able to

risewibtam wppled famtoérthe( 22k 4oy poemud aiamédr 4hded car tlaseparated from the

oo Be e BB g 85 10 Ty 182 (m

| Y thelbgger(qnlnterﬁgce ietwgen the f@ﬂ)spacegam @njd tHe}-ge,corm Smced2 formed

by tttgbpo[cﬁbs%ﬂer(nglir %t;cr \5%“ ;Z(?_/Hu%le% ??e tit;izlf %R}gészdsin%rt@_me:%h \%? %he filter-like
pOI’QUﬁZW&llSﬂ-QgerEB‘I ti?R, thagr ¢r gas bubbles collate together forming a big bubble that
cann&t“toﬂ_g%elrWes\Hlltrfh%Wﬂ))) fe r{n&tf"ott tﬂleWaﬁ Wlof Q\r‘&’drdl%xéﬂanm;ét mflr]avﬁ‘\g a bell

ol yl sul f % oxy] - pyrrohdi ne 17] To
shape és_tauﬁ prefepahle ap et orgas can easily slide on t e waII 40 to its tapered top end

ortﬁ)‘nl"k)’(ﬂ!)r \Wférgﬂtdé}?“e’aé n(fbah ternlﬁg ‘ﬂ)u§ble W%'éasﬁb’lbb@n‘sdﬁ&r?’th@'wall 40 as

% é a 66mm|%1,b P ne
already @ ﬁ‘if|b§ IebeM?I Thig | ybplge heq_ r@ec do tge gthﬂeﬁt )/ertlc‘aloqpént of the air
sepB@itihg @dmpditeritBUPASIAS teesdcor@Spdde 40Wkere! e pidid@red embodiment,

reaction m.xture.is cooled to 0C,. kept at that
tne b s SR 2 ISRt B b Roeine Fen ™l ef tat 1 oom
t enprer @tartieney ey quithpourb @unofxihe ifiest ispageodit @dlought the Dhrous wall 40

I h d
ot s R Pl Ba R e Pk e A TR LR R R b Bt 0. o e
housibgi3p, aratas tte piedr gaedie totalydiapped jpribs swwskeest o tigg wall 40 and then risen

to t%%@b%ﬁﬂ%st%%ﬁ@ﬁ?f W%meseﬁg r%i égg@ﬁiﬁe%lj@% UA@E}) Ne_%e(‘é)btd space
42 QQES nqt-l)corz]tamoar(yqalt b{)bbles :‘{oe d;ecqrtel) spage 78, (e the lspace7baween the air
sep%%‘ttn%%BDnﬂ?Kmérﬁ é@ ana"tlne vr7a||5§0 (Ig thgé'l}ltled7wﬁlz |I(]gld gd'boon?pnsmg air

bub(3|eR @Pyptzaitt@dm*@bﬁthe@lr(md?u%&w@awe@a] fonyl)-2,5-d
i aza-bi cycl o[ 2. 2. 1] heptane (6) [00319] To a m xture of
(2R 4S)-1-(4-tolylsulfonyl)-2-[[(4-tolylsul fonyl)oxy]-
met hyl ] -4-[(4- tolylsul fonyl)oxy]pyrrolidine (5)
(0.5g, 0.93mmol) and isopropyl amne (0.3, 0.33nmol)
mdry toluene (3nL) is heated to H QOC for 1Ch. The
m xture is then cooled to roomtenperature, a solid
separates out and is separated by filtration and
washed with toluene ( 1><15nl). The conbi ned
organi cl ayer is dried over (Na2SO4), filtered and
concentrated under reduced pressure to gi ve crude

e
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Compound 2 using the correspondi ng i nternedi ates
descri bed above. 1H NMR (400 MHz, DVSO-J6): d 9.94 (s,
wo bo9/ 18880 (s, IH); 8.74 (s, IH); 8.58 (s, |H) PCBERZ09/055536
(s, IH; 8.03-7.99 (m 2H), 7. 90 (s IH); 7.59 (broad
s, IH; 6.58 (d, IH; 4.58 (ﬁ? 3.76 (s, IH, 3.49
(d, IH; 3.31-3.29 (m IH); 06 (d IH); 2.51-2.48
(m IH; 2.39 (d, IH; 1.86-1.83 (m 2H); 0.98 (2d,
6 a pﬁf@te&&%dd%é@twh@lﬁppméurg inside the air separatmg compartment 30

excge(%?]a: éégét%hﬁgéi rgﬁ,?ql{%;) OB 90N h%s ReJinaZ 3k Sr)égslu? Calde 108 opening of
the ifirst dako[d1, ﬂ“reaéq@y)ndmalne 5—2ydp}eﬂb ldnp e dir uBblog eStapp(s) from the air

sepgI §%§($ h@aﬁr?’r@%rﬁggqﬁ Wé Pngnh {ﬂgtljjﬁﬁ %3;?53 (':Ig’soe% evgxll ti'mze ®hen liquid
appeanscd #g dir, Qstlaj 3$Jymc;mzthat Bff@ienhdedcfBB RN dlways e rmpoumaished while
no ligtdd %e%étfjrﬁ)ﬂ)rs{sitﬁcﬁpegécggtetd()th%n h Y Eeddnd SR r& fiISm the second
ScCri he correspon

spap@ﬂ’é isrtbeh aneéesattlbeempiltxbt@ tb@@mélen@t @fﬁh@bewqwr(rth(c@on device 1.

n ﬁhésﬁfe‘sﬁﬁw TRide” qh@zé‘lp' Sk Pmpartment 30 exceeds the

2I ept an- 2-yl ) pheny-am i no)im a aprraz
preqlgiemingd prE$EUsS Melue fpr@p@m@gp U@g‘gst]vaja(e,ﬁ1xtherllgu@f Wwitlput air) contained
in tt?@é‘&‘éH@gpatfet@ (ﬁQIﬁ’e hifsb at%%htb‘éﬁm%ﬁte?&l) i@@gcufatémthrcﬁlg@%e liquid
and pyridi ne hydrochloride (332

OUtIPtS?’?]eQ&St tg qiigoutiey opening B8 13 PredRIARlY aﬂ:ﬁ?@d ateq HQﬂt'qrbh'Q%rtthan the
Imufd%lﬂl@f @béﬁ‘ )y 36, h:ﬂe GiirUsin bésﬁﬁ&@rﬂl&%@aﬂaféd"‘ﬁérﬁ&Iﬁ@'llqu@ la¥d thus, the

0 ica. Purification a 0
iU R o e oI P goRaEinocormpertrea! o Fietlh g sl Syt 37 to
be t&idhfanobverddd depafation dsthehveiagk ereduaherubithni#s.20 dds not or not
. 3§%%|. NVR 1H(§49%2|\/Hzth cDCA 3) : d 12.51 (broad s, IH);
'MPETROY (&MY TP 9P e[ 7. 64-7.59 (m 4H): 7.50-
7 Irl 8agenthe Iprssue. @6pg snddrihe thieFOIdoprBSsufenvaldélfqr opening of the first

valvg ég gtd Y st(\mlvezgg is éo%% ég%&lljrm ' elstq?e]shélﬁspieg%hegv%lﬁe is exceeded

agaft)) ; 2.05-2.03 (m IH); 1.97-1.95 (m IH); 1.07 (d,

2 ( e
Sy e I st 0 ERPHEC T o g peverace
progtp}ﬂgm]thnlpefo’go[ (pf th kppverage productlon evice 1 and injected into the beverage
pro&tfdtléﬁ thé?ﬁtger%%a)%%%e&loﬁ rﬁ(erﬁbé‘rl"l'baﬂ tRe ‘B@\r/e?%@?f'og@ctlon chamber 20
Thi s conmpound 1 s prepared accordin
a b§‘éﬁf§9€f:)tsoﬁ‘@§@ubé‘ dragiéosc o E‘écpqvéfagédﬁﬁfégﬁﬂt ? ‘M'iﬂ ﬁ@eﬁngwd in the
bev@@agé SPRRRENEh e Qﬁeﬂé ﬁb ?p n@?@f Bi rﬁﬁﬂttﬁb@%@untw aN'YBcontalned in
VHz, DMBO- J6) (t 2; 73
the EI%UId [q_g waéerj_-;herg |s rrq_gr no7mggr arBlaatgantsof alrm aqstggng gehlnd the filter
wall 29 inside #e federadEprodlichish ¢Hantad 28 sudtthat the ®Bvérdge diedients T are

welgi:ngéergegf{ts%jg th!% :ﬂg]wd %llgt%e gi%sa%heﬁgfa%eéﬁgeg@a6§me sufficiently

extratlpd frdbmAdvarab8 ifgmdidnty likeltedbayed, 6H); nfz: 473

(MEH) +.. Co und 10: . :
4%59- (‘Ef?r(eﬁg’?g%pftdg&b%ﬁ 3o & DACEYY SferrLPabpdest pf the air
sep)amneg])dompanm)entt B0 iadaad[nb, @- the present invention will be explained in the
razi W [ e [
follo%Jnf_)% (914 g& p}béepar e%ﬁgﬁlgg%apﬁé%erqt %(H) %eelse-rqed sdjch as oriented
Insnaememewabewrenarat@ormmm@ tQatus inglipechielager tcet@pcmamttgel in order to
impkd} % cé’ac}%ﬁ o‘#§§§5ut}%?é% fIEbtPrPN@atedl\’\_/at@tvR _(43002”_'28
7 Agg;a(tme(ﬁegngn Flg}_é ther a@gepap’amg ((qiﬁpagpq)e'nt 30 5;51fpsgezttlla_PM cylindrical
forn2 'Tl)hergn@r?e |(1§6é"@fj§1e cb art@emB(i§¥ordidl as 3 148y rnth 58 Hhereby, heated
.45 (m I H); 1- 3.08 (m 2H); 2.84-2.82 (m
ZFD 2 59-2.57 (m IFD; 1.83-1.74 (m 3H); 1.67-1.65
(m IH); 0.94 (2d, 6H); nmz: 472 (MtH)+. Conmpound 11:
4-{8-(4-(3-isopropyl -3, 8-di azabi cycl o[ 3. 2. 1] oct an- 8-yI
) phenyl am no) -i m dazo[ |, 2
a] pyrazi n-5-yl }-furan-2-carboxam de [00340] This
compound i s prepared according to the sane procedure
as described for Compound 2 using the corresponding
|nterned|ates descrlbed above 1H NNR (400 Nth

SR AN T ~ NN ~ NS ~ NS T 1 N
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tw ce. Conbi ned organi c phases are dried over MySO4,

filtered and evaporated. Purification of the residue
wyoosilbisem gel col umrm chr omat ogr aphy el uti ng WPCTER2009/055536

m xture of DCM 7N NH3 in nethanol (99/1 to 98/2)

affords the title conpound. ﬁpR 1H (400 MHz, CDd 3)

d 8.57 (s, IH; 851 (s, IH; 8.11 (s, IH; 7.64 (d,

2H); 7.10 (s, IH); 6.63 (d, 2H); 6.08 (s, IH; 4.22
watéSis ptdvlded 3o 83elftfe pdriidn 580f4Re Bbythti B% by Means3ofdRe WwatkPinlet 35. The

la b;&lj_@wsil_s Iigrgﬁ% '(qgfa_t fe‘q)sstl thge_rgo@zg(};%iing %Mjon?j?i%a:l %réqrjg’rs Iégg 47 ﬁ? f_xtending from

plark8 15, MHHpf theCairpepadtidg .compartment 30. The planes 50, 51 are preferably

essgr;]]tfagil %%%e&lg%@%? ga;ﬁaﬁgéjd_’ ?(%) %L%%%]Sqﬂgﬁljlaég? I r‘FI)éC gXLL) 52t ] ahlr separating
conajapmeawmarﬁ parji¢uwaryrof thmbbwmﬁﬁ dine[ tbi@8hpadihg sylindrical members

46, Qﬁn'%)?c“ ﬁ@%n%?@r@%ﬁ&l tS‘QIgé) gg'tarﬁge tb% \/\Lelgﬁ tﬁél n@% %g?%grﬁ and are

as’ de npoun e cor
plaqe\dtf@ad@dioad &8 tihd wiater mh@bdh%em adcyiwe(rmom&ample can enter in

W gg%rger}_é/hz&er(ﬁ fok 'é')(am&e7gno(§lnculla thr%}_@ﬁ shid: Iarb%'»oyllnder The

largpHypylinger346 (sdpreiep:q)bly |7| fggd (:gnneppq)n wryh I@hyrlr]th_ﬂ'lm prpon through an
OI’IfI()éj 481 Fbace(ffoﬁrﬁs (Jﬁperl dé)rt in %rd%? t(éﬁcé:&e:hﬁbate t:ﬁe?s@pér@tlod Bf)the gas and the
WatF"s 2H) 0. 92 (d 3H) 0 o (d, 3H); Corrpound 25

4- T@l&h(}éﬁd (flét 35 is preferably connected to the inner cyImdncaI member 46 presenting

an IW'S"?JSQWF%?"T ﬁ%‘} E%Ht@é)?g[qnloga l%Iab r|ntho£[>52 can colnprlget: g rt])al%e 54 arranged
bet@ddgiythairiner bylipbindal mambar saahwtarsedend AORShl mMé&mber 47. The baffle is

o QAR P L SRS B S5 BE SRS smes .

betwedre thee thnat eglindeésar mbmterabovand WsRsatofdH dydbichHmember 47. Said

mte%%ns(pgze Li ?}_ﬁ:ﬁuﬂ; (‘é)gh%_gtl’on wzthési%tinlsnal s?ﬂ? b%p?g\gd{cp between the

secDrM) an(Ythaahl('dgcygmqua) mthb384 /8. I'Fh@reby tha |r(t@'§t|tlal-§pac¢s @2and t; are

der@ér%aéér{%dy th@ﬁne@q 04[ Itrfeodalr Aéi%%?’atléé S%rland'tm%rﬁD%G V\gﬁc:? |§ QQ%%ned to act as

a de(ﬂﬁ:ptlrg-memgerjgr gnablirgHiquidgo @QW(fr@m tBefjnnepingsstitial spaeg t- to the second
mte@ﬁﬂ@%ﬁge 26of tl§e Ia‘bynr’fth %%Sﬁ\s Fhe §ﬂﬂ6@%‘t’| Ae%%'rsal@bhclﬁglé?e arranged

yl) phenyl am no) triazolofl
Cona?fﬁmaélzumewtwsmendsrﬁhhal ISPasRs 1. d@%@?r Riwser Ghakla @Cphange of

the vwfécﬁzfne@ﬁatrhed.qaracmv&hpad w ® HCosiRERe RIrOGRBH Ut Bedst twice within the
descri bed f 2 above using the correspond

'aerﬁfrb$§TJd‘Pd?t@'§t'%§E?qeoté63 IEiFeCoNRRAL0 V‘ﬂtl tha gutefa, part of the larger
cylifdviogr eenber A88thrdugh 1hE) oriffde 7481( Mlac@d)at tBe AppeMpatt Hf, said larger

cyliq?d_rb%g'l rg%ﬁér%. Tlg“uiglya’]by%r_qﬂlﬁgg(_&?sq?nit_ﬁsélt i%mypg%rtig@ég o&ﬁ%éQ so that air

whiglsis ligihdet thdn Buid &, enlabled t3 ege’hpé $roml thi Jab3ridkd t am upgdy portion thereof,

at vg‘hsi%lgfgl)n%ir bt@% %Jd %{gﬁe(&ﬁ% the, | 4é§¥l’lnt|‘£116-”(en]'ls H? .’[hel'ai§§/vithin the air

sepdrdtiBg (:@mp@r(rhaltéBR)ls Eeplstembgapiptsﬂ irbfigliraBa figucd 8] edlod] path W of

the ﬁﬁtu er and a r]troguciﬁdtlrr}toéhzeo c?paéatln? comgartmerg 30 I? |Ilﬂstrated by
a daamegm@@ndzthmfw qath-Qf vm¢r@'qn5wb|Amam@bab ¢lyminated |s illustrated by a

con't)fnd‘olﬂlEYlhé %ﬁ;ﬂ@m‘gﬁl %%'vﬂatgpgrgﬁ)gid@q t&the RGP BEXGH & tEiEe) Anth and is

ther( |cha@)to gnqeag‘@ipf @99{\[&95 tpq cfyllndrlcal members 46, 47, 48. Thereby, as the
cyllh(gfcgn?n&ﬂ?ér% ea?eoé’remg%é bh&anlcaly? e dildegert aMnBe fisd ph®0F2 1 Ihe water
xtu

(IR, 4R) - 5- I sopropyl - 2, 5-di azabi cycl o[ 2. 2 | ] hept ane

di hydrobrom de (2); 3.0 g, 9.9 mmuol),

4-chl oroni trobenzene (1.7 g, 1 1 mol),

di met hyl sul foxide (6.2 nL), and tap water (2.5 nL) is

added solid K2CO3 (1.7 g; mmmol; gas evolution). The

resul ting suspension is heated to 500C, after which

2-MeTHF (0.5 nL) and nore solid K2CO8 (1.9 g; mol)

are added Reacti on tenperature |s |ncreased to 125C

e e o o, " - e
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conmponent of bone and cartilage. An increased
expression of MWl by synovial fibroblasts (SFs) is
waleagnassbd ¢ for the progression of the arthritPCI/EP2009/055536
di sease and is predictive for erosive processes in the
joint (Cunnane et al., 2001),. The expression of MWI
by SFs can be increased by t/‘we activation of SFs with
triggers relevant for rheumatoid arthritis, as
is cﬁ&ﬂigﬁéi étaéasltit\KEeT&l%@o@;ﬁosltébﬁe&t&ﬁdH@ﬁé@?&heﬁkm@ilo enet§P 3 the liquid
measur enent. of

eth th |
propesin b8 45, SSpetatiR o aREn Heodimsive fasbioed Wirgargy the fuid

sect‘@ﬁ tvaugh tmenlabi?mwth: Gmreﬁetab@fln&éa@aj g¢drhineviaete is efdhenQeSOf direction

| ey ctlvtlon of war.ds...an _erosi.v
in oe%eé r{tgtreguce at& Eﬁyld Ve %Cgé nA?Cr? qS rp,gjy t % rl]nt%rstltlail sgacfeg Gt it 013 inside and
beteosgr descydindrohl anecded dat 47, d4rfugret areferably rygradally atoezhsed from the

cen§g %14 ‘?éaﬂil% r| %ﬁrp&] %?%ﬁ% |a92r|rﬁlg Mbgsc)ae( FérsFlﬁ%'rscflﬂal%aglg%epreferably

0 be 1 nvolv
arranled h@weeg mea'thlf@ﬁylmﬂﬂwmemﬂééi@d dite Bmdortiansb3 of the labyrinth 55.
Salg%ﬁ}gﬂsg{g{ §Ea§eelt4€i¥apﬂéfetéﬂy Fanferqﬁ%?ltr%omfé?étlt@f [ng%rta%ﬂéh' fn turn is
prefeeAblyolaary teamMsl iderstitiab spRoget oWhiERtn G8M ik ragfgably jarger than the

intefridl HféﬁfetérQT qfh%%‘ﬂzefscbf e HINYReaRPIY,, t,, RDR) 6fQﬁ§ Iébpﬁm%' preferably
eaoﬁro uction by synovial fibroblasts (SEs) respons

Sifgr geowte tgép.r\%&qnh dstthe gyema! f{y@%ﬁl@és ini)opeqqpetodg%mterstltlal
spabé t,lthioSgR&sa)ppksodtiRens dascwhteefow pathtild®s \dalh tathHeamestitial space

ty todrggaT @wﬁﬁ)é)ﬁgrtnfﬂotrtgitqf ﬂ"éefadggeg)?ra(td%rzggﬁgr rg(_artﬁ) r0 &t S’e ]’:hoerliqtu%eoutlet 37
is aviahyethtn fuld @bnekatign tt@mgftrﬁerslﬁitlapepéc@rHE?ﬂhetélb)nghe liquid outlet 37 is

r ecqonbj nant adgnovi uses further referred - .
equw&g@w@oma{y? S\gEIC s\r(]ﬁs |fF§NR%ede{ ine prﬁawrgtse r?a}%ged within the air
seperating@ ssingparinrent e3d sasofalrsbﬂ&l\b@uﬂm\ab\l with rredpent tohehe first preferred

oS CRAPNERScBln ARATH O 1202yl I LA gy sowermos

poriichesftthd hic aen)aratlrtgf ccmmantomndéo reaifU$esbnoh auith eutéas ¥d\oeing adso in fluid
. i . i T

conh@&l_?ﬁgb Uggtltg?rsﬁ’iéﬂ%p%ﬁ)ﬂets%d' §ec£o§(? rbtuﬂgtsﬁe 'éstbSﬁh bpﬂad M & two-way

eleqiiorplor rvduch isaprefsakly artoenw@}/ deta (Enperaaret B\@SQF lﬁ@ot shown) which

meés@?&eﬁ@ térﬁﬁé}éfuf'é @ﬂthb%ﬁ&'s\ﬁlfrilrpﬁ% $|P§%d%%tlnﬁ%91\ffartlﬁ§§la% The two-

ntrol "viruses used e control
Waxﬁ'?@@égw%%efefﬁbﬂm@%s@@ﬂ triflase fﬁ‘ﬁé/alVﬁé)ﬁb’df pereg@fined temperature of

the Qﬂtérdﬁ‘%ﬁﬁ AERBMPLFMSRSIRIsGeSaiRar AbS, fﬂtﬁéﬂnﬁa@%s %@ﬁ%t%ached a
mds by co-transfectjon of the he

|
desﬁ%@ﬁi% gtufe. for ?ﬁ@pamth%b%r@@ﬁoepwag W?é‘f %1”?543 #sin its open
statd eBRikdr Rgettd NrINOAY S¢toBd .outietgaivevas 8 qiéferlblyVprou8&Sto an upstream

GFP KD: . Tar get
g STy B A0 & Gl e OB BDPEe s Fgey Ll Gy Accordingy,

recivdutatisn @ém&ﬁat\ﬂdcraﬁasjesmyetbeabhed thOA36i520R8berabab-id woabled. The

oreffsbo Shod iy TS PEG PRPEEL N WL CF ety Prsigavly. as

shogerie figaresl 3331dd%3h18‘ filseahd secod) 3/202 @B8etd .37, 43 are placed at the lowest

por@gﬁa’vﬁ%aﬁé/ﬁ%) anéqg%:aﬁ g@%ﬁ%@ %}gc%gl% %@éﬁ%rtlon of the

labyginth. husi sheysaperaiive ¢f wstede@d:alr bxedrawv ipED3hled.0Brepver, since the air

outlgf:’§§.?’I ﬁeén%{@ar%%gge% &&%@&ﬁ?} Mgﬁ) lqlrugl Suke: %7Tagg/ﬁfh ﬁspect to the

hO”@i@Clﬁ'gOfS%ilﬁ aic §eRasalinoneUNRAEEEH Qnélf\HS meg@ﬁefrm d@ingsmixed with
awlé&%%ér%@m‘ Shc¥i35 BRO0 3edaratfl I tieempkpRGtdioh of BESLValves can also
val i dation: Ad5- MAPKAPKS vl 3 KD Target sequence
CGGCACTTTACAGAGAAGC (SEQ ID NGO 5). d oned using
Sapl -sites into vector and virus generated as
descri bed in W0O03/020931. Ad5- MAPKAPKS vl 2_KD: Tar get
sequence ATGATGIGIGCCACACACC (SEQ ID NO 6). C oned
using Sapl-sites into vector and virus generated as
descri bed in W003/020931. Exanple 2.1: Devel opnment of
the MW assay [00370] A 384-well format ELISA for
nmeasur enent of MVPI is devel oped. Various primary

o o T
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(B) MAPKAPKS knock-down Ad-si RNA Reduces SF-induced

MWPl Expression[ 00375] The efficacy of Ad5- MAPKAPKS- vl
W@200D1848pus in the ' MVWP assay' is tested as f oPCDRB2009/055536

Day 1, SFs (passage 9 to 10) are seeded in 96 well

pl ates at a density of 3000 I1s per well in conplete

synovi al growth medium (Cell Applications). One day

|ater, the cells are infected with increasing anmounts
happén whth the filst edibolifnanit Jof @fe hiplskparhiityy vompEs@Ssnt comprising a porous
h Ad5- eGFP-v5_ KD, Ad5- MAPKAPK5-vIl 2 KD, Ad5-
ChafRPKAPKS- vl 3_KD, Ad5-MWPI -vlI O KD. The virus load is

Cc Figues tatioby tradliid ipath aifthd hatendud loedfeved elmbodlment of the beverage
pre%aé?li_lobu v}élf%ﬁgcl)jrdtqg bfe: I%J%Aé%w gnp!'onrljéj %t{on {mth flrs‘i Qr%bodiment
of tigruair aenae:ﬁmgtdoauoattlhnentefa?mrsmgcahmeous@adrbemstalsoamsbrble Hence, the

- P

watfg{ \gﬁrl%:ﬁ rgwﬁé‘%ﬁ%{ %SQPQI cﬂéﬁtg Q%&F rhléargisci?%\lljgrfgg Yor example a
watet tapk, tTiesheatiog merwm?vébertehxe tineeptura@ érandtan optioealdloy meter 44 are
proM@éd eet\géer:ﬁ {elllg \Aga[té)rvfﬁtgr I@Qr‘lout'ﬁb El%?rtp rﬁ' H‘IGQTS Nggg%drméﬂmhen provided
to tﬁ‘P tae'rsqn@éatla@tqovwrtmenbﬁ@pln ¢ave tﬁap’éﬁ‘tﬁfag%ﬁ‘lﬂoﬁ yet reached a desired
temﬁé’llaltuﬁéttﬁéi h@é‘-@ay?@féb@&\ﬁaﬁ}é 32001t the sMIRl vilid r B4 SIS BBM that the

he results of the experinent are shown
watprnlsgp@mu@tegj totthe u&gaqlqlq 9f the PURW %)Pﬂ@ieﬁpé}htthq water ejected from the

watéﬁﬂ@ﬁféfﬁﬂ[%% Qﬂ)vhﬁédttb%eeﬁf)étﬁé@ﬁﬁ/s@é of b Ry ﬁie@%sVderpHﬁed in figure 4.
ositive control viru

t n it
Hersg AT P HALIBCe CORAOM R PESBRE SLmSIPIBY REpess Res Baishave to be
ejedtébinfoegadp e eramd kel virus, designed to target the
expression of |uciferase, does not influence the
| evel s of MWPlI expression. Two viruses used to
v #litholaghe thieh epreMéﬁKAﬂéﬁtl(brarf@et béehd SieMkFBKAPKEﬁh wk2rdfide atod preferred

emﬁ%@ﬁ%ﬂa’f 465 rwarg) mg(ﬂfll n 8r93 %ﬁﬁifﬁ r%\tlgnsc Jng egjlécog' oBer%n having

ordiharrysahillﬁﬂme art witlaout Idepartmrg:imzmermb S¢qpemf tms mvexperwhmnts defmed by
the tagﬁ MPM§5F(E[Q% ?@%‘T %II’VS%FHI%IRJ)I? qeyiyg gfggr&e&setdhiﬂtany kind of

hown T 0°no ession I n
bevejage Ipsadugtion: dryicerkhpwi irl Fatedf twmnnm uggsAVaeEadi liguid for preparation
of a%%ﬁébélﬁsuﬁé{ béve%q?e' ihg@BlREU4) Be ERFRAMND 1S expected to
reduce conpl ex” cyt oki ne’ 1 nduced MWl expression
in the ' NWP assay' . The inhibition of MAPKAPKS

Refsm%g@tgrg.gct I Vi ty by a small nol ecul e conpound is
al so gredl cted to reduce the degradatl on of the joint

a8 Y réﬂ%HrWt’tf?”lﬂ,&V'c?C In vitro ' MWP assay' Testing
gagldltl nrg Ege MAPKAPKS activity in a biochem cal
%’II free, using purified enzyme), are
5..tesrbmivonn the ' MWP assay' according to follow ng
praotaocol . [00377] The conpound naster stocks (all at
6.5 m . . :
1OV cponcent ration in 100% DVSO) are diluted 10- fold
7 ..i.n heatirg me@ssihedteed wat er, G BCO, DNAse and RNAse
fr alnalm\/llntermsd|ate work stock in 10%
8Dl\/§%bplgfﬁ? %ngnter nmedi ate work stock is further diluted
9 ..ei-thaekprgsdued vhlYeor 10-fol d) in 10%OMSO to obtain an
i nt; [ rk stock of 333mM (or | CO™)
10 Ebﬁ@éﬁ?ﬁéﬁ oné‘vor espectively, in 10% DVMSO. The | nM as
11 -V\BIHOtHBJ'@SB)DM\W?QﬂS |ocm\/p i nternmedi ate work stocks are
the 10Ox workstocks at IOOﬂ\/Iand 333m\/l(or o
concentration in 2% DVSO. This 10x work stock is then
diluted 10-fold in M99 medi um suppl emrented with 1%BS
to obtain the final '"Ix conpound preparation’
cont ai ni ng the conpounds at | OrM and 3.33 nmM (or
mV) as well as 0.2% DMSO. These are the final
conditions at which the conmpounds are tested on the
cells. In paraIIeI the 10x work stock is diluted
10-fold in conpl ex tr| gger (i.e. the super nat ant of
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4 2 Assessing effect of conpounds on cytokine driven
MWPl 3 expression in SW 353 cells [00388] Hunman
waebondssssar conma cell |ine SW 353 was acqui r edPdT/BP2009/055536
ATCC and grown in DVEM suppl emented with 10%
heat - macti vated FBS and | x p%gi cillin/streptonycin
(Invitrogen) in a humdified 5% CO2 i ncubator at 370C
Ahquots of the cells were frozen and cryopreserved in
cells are further grown by sub-culturng at a 1/5-1/8
14'r'at6|'ro°@9\ﬁ@8 a week by trypsinisation [00389] Starting
15 f.r avastheng@mpennd mast er stocks (all at 10 niv
16 CO ceaglt%érati on in 100% DVSO) a 3-fold serial dilution
s e MG6=wel | pl ates m 100% DVMSO Then, plates are
20 f.utbegerade puodecticd@hbmber (capdl@) nedi um suppl enented with
21 1%&&@ sknactivated FBS to obtain an internediate work
stoc %%)8390] At day 1, SWL353 cells are seeded m
22 96-heebing (ifsheesapsbleat bottom tissue culture treated,
23 O §ifBling @4 @ density of 15000 cells/well m 120 niL
growt h ‘medi um The next day, 15 nL conpound out of the
24 j.ntsepinevat e work stock is added After an incubation
25 perdopsk of 60 m nutes, which allows the conpounds to
equilibrate and enter the cells, cells are stinulated
26 yj-tifedahgheniéle of IL | b and OSM added in a vol une of
27 15 gullet 0 obtain final concentrations of 1 ng/m IL 1| b
and .25 ng/m OSM For that, stocks of IL-1 (10 ng/m)
30 'an'd““rC%F?/I?‘"(%QgJ HRYPRAYMEYbot h PeproTech) were diluted to 10
31 ng/fimdtvand 250 ng/ M respectively, m M99 nedi um
32 supel erg(f\p Ved wth 1% FBS After incubation for 48hr,
the e l?per nat ant was harvested and an appropriate
33 di.lhousiog (ofdiee gr sapassied means)he MVPL3 ELI SA as descri bed
ab ivering raw data (RFU rel ative fluorescence
34 'Uh‘ﬁ%ﬁggo#ﬁ@gf ol l owi ng controls are included mthe
35 exp@ei nents a maxi mal signal control, mwhich the
celil.s: pvated by the ILI- b/ OSM cyt oki ne m xture
30 'bU'tllqglg?)&ﬁ?tﬁ%BBMg% DVBO vehi cl e (and thus no conpound)
37 i.s ligddewtiathi s control s indicated the maxi mal MWP13
38 | Vil Ribt¥enmgn be achieved mthe test A m ninal
signal control', mwhich cells only receive the 0 2%
39 .pvR QLR cl e and no trigger, is also included This
40 _gp_r‘(gé@hs)r\,@”ur ns the basal MW13 | evels produced by the
SWL353 cells The percent inhibition of the MW13
40agx JPRIB SPBNPAHP ©f Bi§ RYPUSIFEa®BAPounds is then

40bC al ghdl gkt (bRBEedooUs tienidr)J data returned by the ELI SA
wi th the follow formul a xi mal MW13 | evel s -
41 mi-dehefackipade \fl’\#ethP"@ﬁ)’ por@%/g%“rﬁ%ével conpound X at

42 Ccose@ndrsphieo3pate betveamiaé ovisidd df thewedlisgnl tihe Kamsingial

43 I\/I\/Plé%0 I %\yglrso 7 trri nimal MW13 | evel s)] x 100 Based on a
'p‘l“S? o pa?cé'n‘f’ i nhi bition vs Log (nolar

44 cofloematet i on) and curve fitting, 1C50 val ues of a

45 pa(/\}aitecﬁlf\lt&r conpound can be cal cul ated [00391] The
fol'l'owi ng conmpounds have been or can be prepared

46 .acdtst dylindricabmebesynt het i ¢ net hods descri bed above For
th ; 1 below, activity of each

7 'éb'r%%ouﬁggﬁaqg%rﬁ%géne@be det ermi ned usi ng t he MAPKAPK5

48 .asduid ayiindiied e8RS bed m Exanple 1, is expressed as

481f.9.|..{rm%y|ffn’dﬁc“al%@Mﬂgp&éﬁﬁ&é ted MAPKAPKS | C50 0 01-100
nM +++ conpound exhi bited MAPKAPK5 | C50 101-500 niw++
conpound exhi bited MAPKAPKS5 | C50 501-1000 nM +
conpound exhi bi ted MAPKAPK5 | C50 > 1000 nM [ 00392]
TABLE 1Bever age production device The present
invention relates to a beverage production device for
preparing a beverage from a beverage ingredi ent
provided to the device. Mre particularly, the
invention relates to such a device conprising a
bever age production chanber in which a liquid is nade
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15

chanber and for beverage production. Hence, an
addi tional backpressure valve in the |iquid supply

wore@nd3dsed ore t he beverage producti on chanber BECT/BEP200®055536

omtted. According to another preferred aspect of the
invention, the air outlet is,provided with a second
val ve. By neans of said valve, sufficient deaeration
can be attained without any |iquid escaping through
49 saiodtietal ve. Preferably the val ue of pressure for
ening the firs alye i s greater n that of the
50, S8 C s dpigeenidinlan lonctl iiBiioal #ay be
52 acoephy sketbvagkore |iquid is evacuated fromthe air

separatijn nt. Hence, the chance of separated
53arfm}%”%¥gﬁ$§&5%é§§$n with airless liquid is reduced
54 andentreud laktyriethlS5qui d bei ng supplied to the beverage
55 pr%%y&hhon chanber nmerely contains a mninmmof air or
other gas. The value of pressure for opening the first
A .vdinflowceath be at |l east 0,2 bar, preferably at least 0,4
Lc Palcenhisis i fifs 4l Qbibuhg cSHPRId & Lo the beverage
producti on chanber "at an appropriate pressure for
LWheveanigeaxsr fdicwdlbn. The air outlet is usually
P .al rRAgAMngMmeandOSi tion higher than the liquid outlet

wth respect to the horizontal. Hence, air is
SWpr e e @Ot e Rirseprsgting sesaimentai r1 ess |i qui d agai n
T..OnaRvelagbagyrdean separated. This is achieved by the
air OUtht ei ng arranged higher than the liquid
WooutWer oW ngth is lighter than liquid (e.g. water) and
thus rises to an upper portion of the air separating
conpartnent where it can easily be evacuated fromthe
air separating conpartnent while the liquid can be
evacuated through the |iquid outlet arranged at a
| oner position. Preferably the air outlet is arranged
at the highest vertical position of the air separating
conpartnment with respect to the beverage production
device. By neans of said feature, as air rises up to
t he uppernost portion of the air separating
conpartnent, a sufficient evacuation of air out of the
air separating conpartment can be attained. The liquid
outl et can be arranged at the inlet sidewall of the
air separating conpartnment. By neans ofthis feature,
the liquid is far distanced fromthe air outlet side,
particularly when the air separating conpartnent is
inclined. Usually the inlet is connected to the
heating means, the liquid outlet is connected to the
bever age producti on chanber, and the air outlet is
connected to a waste conpartment or a breather neans.
Then the air separating conpartnent can be easily used
in a conmon beverage production device for producing,
e.g., tea. In another preferred enbodi nent, the air
separation conpartnment can further conprise an

additional liquid outlet being equipped with a valve
designed to eject liquid below a predefined
tenperature. Preferably, the additional liquid outlet

is arranged at a | owernost portion of the air
separating conpartnent. The air separating conpart nent
preferably conprises two water outlets, one of which
is provided with the already nmentioned first valve to
enabl e the ejecting of water at a predefined pressure.
The second water outlet is preferably placed in
vicinity of the first water outlet. Thereby, said
second water outlet preferably enables a recircul ation
of the water in case the tenperature is |ower than the
desired tenperature for preparing a beverage. The
second water outlet is preferably equipped with a
valve in order to control the ejection of water

t hrough the second water outlet. Preferably, a two-way
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separating conpartnment 30, and nore preferably joined
thereto via a second valve 32. The second valve 32 is

wale®pqsssoh such that the val ve 32 stays open WhBCIT/BP2009/655536
present in front of the valve but the valve 32 is
closed inmedi ately in case Ijfuid appears. Such valve
type is commonly known in the state of the art (cf. WO
02/ 088580 Al) and provides a sufficient deaeration
wi t hout any liquid escapi ngcLAmsigh said valve. In a
preferred enbodi nent of the invention the val ue of
pressure for opening the first valve 3 1 is greater

1. At theveragh @rodaltitn dévicpr(essutpeisingr: openl ng the second

Ive325uchtat de at i.on nalred
; ‘”’X)Sﬁ%rﬁ%? Ps ‘}%’88“%? mper g dgsiote L i b 3q¥'rdo'ﬂ%e{%é wiip,a beverage

ingredipatr@).i ng conpar t nent 30 Hence, the chance of

B0l [ PRI RO M DR it e L)

- helgngemagyes (9) Dr@u@ted trihe hauidheypply rm@msaﬁhf@r heatingitheulinuist and

- anaéierép%rattﬂ &%%}rﬂﬂ\éd}%d \eoviddd is fRAlAT ﬁgplgmét(@ed% r h8 heating
escribed 1n relation to fi

means t ffa ffPF sseRATaingr r ary eﬁtﬁoo‘?fne‘ﬂheﬁ I passt cantamed n in the liquid,

whfé@%@a@sepa?éﬁﬁg @brﬁpéﬁﬁé{tf(@d REmpREEaar t ment 30
pref erab ri ses a hou5| ng 33 having a cylindrical

- a”éﬁ'ﬁb@5bft9f '”Frgdll‘ﬁ'ftg ljquidi iptadhe piesepreting gemaaiimediat i ng

- mE4HENB6 fOE BlealRiRg BeekindtiankrdyWT tteiiquiRf iIaG6diiced thradigh 1k ilet (35) by
ning, 34, c rmﬁgted with an inlet 35 which is joined

ChaPE'”QH?q'reF%‘l” lopsl. and t hus connected to the heating
- anmgaidsoutlet, (32), lseppthtdd digtrl @i itpEby the rB@an@Gﬂn@ééI&ﬁb thietknedic energy,
; | i uitd .ut.Igt 3% whi ch itsgjoineﬂtoqag cond |ine 13
or %Vﬁg“? H‘Qg'qt“g PR SEP AN RTRPREE Bﬁ@ i on chanber

- anZr, owdliatl(38)) alsorseparttedtirooptbaiimel by 8he oweaecfoe treaking trankisetic energy,

for Qg 30 OO B8 Arieb B e BBl Vet 1570

breat her neans 16. The first valve 3 1 is preferably

r.ahs L i: t
kAT G A it I M 0 M
the danish introdiegad througle thedeleh@d) ¢haagastheTigctipacd e Nawldowgpath (W) to
the bépd%ﬁt@ﬁﬁé&@hlﬁf Rkl a&B%P'IeBQc thidg air separating

conpar t ment i n-between the air outlet opening 38 of
the air separ atl ng conpartment 30 and the air outl et

3. T3|8 deiﬂ@é“éé‘oor&nétﬂ élzﬁh’l' ﬁordfaﬁfe?élh 91% rﬁ@efhstf@r tﬂfbé dd“ﬁ@ kfeti®'Bnergy of
he air no air

the H%wd @HP%H‘CGPH@OP%HDW'%% é% a@?ﬁ'ephéu'%“@thé 531 r
separating conpartnment 30 neans for breaking the
i net f th trod h th
4 W RASRErooR o> WHTER S nPER R S L RBH L Y Shlpast three

consévarigally rarrén@mr /liddrival chembarss(46047, b@&)a\kﬂdmgarbmsilghaetd force liquid

prov@gJ '%é miﬁge(?)ﬁl) n%tjrlﬂcga 8tr F‘rgsmuﬁgzgntregrggr gp é%B tﬁlgq%@/%ﬁth to a rim

porjuor (68)sthevabl. . Al ternatively or additionally, said nmeans
for breaking the kinetic energy of the liquid
i ntroduced through the inlet 35 may al so be neans for

5. Tomdaygre gcaondnglioraiaimidowherfeint the cylingti¢al mesbers @8, 47, ¢8) are arranged

I 3

o B e R e T TRy B AR i 0 87%0)
sidewal | SWof the air separating conpartnent 30 to
the inside thereof. The sidewall SWpreferably is one
of the top or bottomwall of the preferably
cylindrical air separating conpartnent 30. The liquid
outlet 37 and the air outlet 39 are separated fromthe
inlet 35 by said porous wall 40. Therefore, the porous
wal |l 40 is preferably placed inside the air separating
conpartnent 30 so that it encircles the inlet opening
34. Hence, the air separating conpartment 30 is
preferably divided into at |east two portions which
are a first space 4 1 to mhlch t he |nIet 35 |s
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this method is also applicable in relation with the
second enbodi nent of Figure 3 .Aliquid contained in

wo bmol13sged d reservoir 5 is punped by means of PEEEP2009/055536
liquid punp 6 via the liquid supply neans 8 through
the heating nmeans 7 in which,the liquid is heated up
to a preferred tenperature. The heated liquid is then
further supplied through the first line 12 of the hot

6. Thededcs Wepddingi foeclaim &f WHweuhitﬂeliudtemn@I yparasear(@ t§ Bedween the

i $ InIe r separat.i on c
cylin Efa

35 aof th e ,
giv Wl 4F < T harer SR R ARG A Bhati (a4 6 the rim
porfidng 5pjosfdhkslaldalnth. 40 and t he sidewal |l SWformng the

porous chanmber 4 1 inside the air separating

conpartment 30 through the inlet opening 34 fornmed in
7. Thaidgviae acxeqing &t zhrtymfa:talrpa#ttcwﬁnwhéiém tWhiargee oy ledricey membebr (48) is

S

conbecft%(% tot tﬂ@?fﬂ é%r?ror] {53Eof %ggantglgﬁtﬁ:bﬁ/ &2@?@8 é4£fll é*ageg“é the upper part
<ﬁtMEQK@aQ@dmvwémﬁﬁﬁﬁSMﬁbr br eaki ng the klnetlc energy of

the liquid introduced through said inlet 35. This can

_Preferably be acconplished by the section area of the
8. Tihg| devicg mceerding He a8 of Flansat &n’ ofharpie the HBRRS ReER:Aftileg lalyrinth rim

portlorOis c@hﬁeo‘f’&p@rtﬁé 'aﬂfﬁbuﬂ@l“ﬁ@@f bR tHe &Qoﬁ%dﬂgoﬁhe FabfyAbth Qm@f)ortlon is
at least 1: gteferab y at | east However ,

conpgctey @dh‘b%{%‘i’ pytlet {372t the means for br eakl ng the
klnetlc energy of the liquid introduced through the

are ns for c g he direction of

. Ve Sotriiinto v Of ies rateding, o anegn dhs Yy awtet 37
prO\fldjédIWﬂﬂﬂé firss Ve @9) slestae b edtldti3Higproaded withd get¢andtviaie (32).

decrease in liquid flow velocity the air bubbles are

able to rise to an upper face of the wall 40 or porous
10. Ghaxbéce dccbrdimgitocdaimise whe e tieed|uerdd preskerelforppedingythe first valve

[ I t ri of the wall 40. At the

(31 %Igg%}érél?a[mﬁ?t srze%Bﬁqa\g\/\ageén(e}’?)he first space 4 1 and

t he second space 42 formed by the porous chanber 4 1

4 Rwﬂp n

11. ?[rﬁlgv@\)llc%eegc cgr%g o? tﬁ%"d?ef%&ﬂg\?&ﬁmtk v#égr%ﬂ:ﬁr%aalp outlet (
arragged Bm)mset@ndugheatfenmﬁglaumutleb(ﬁm Wigh r@smc@ tpthie bpezqnwét

cannot | onger be wi thheld by the nmesh of the wall 40.

A porous chanber 4 1 having a bell shape is thus
12. pther dpdes @caydingetoapny ¢f tiRPrecddingasipims. s¥hadein dhet 3ie separating
con%lrtlneﬂp GIO‘? furth%r tc@ﬁﬁ%ﬁ&é% érpﬁd&if'%ap%ﬁldj %‘thé‘to(lh?;)/\ﬁéﬁé? elqliipped with a

[

i ch eas |'0oosens
val\.fer é%)l C{G}%@”%FQ ejgf(é I'%t@d QPISWMG%@E? F%&?f%@ve This

bubble then rises to the hlghest vertical point of the

r arat i conpar in eco pace
13. Fhe (REPLSPHTS BRTR B RetherBae Auliore] W ERL e 8BREnoed ata
lowsralogep@Hon & tigosit Sepmrmrd\gabmbhmnemtr 3@ut | et openi ng 34.
In the neantine, the liquid pours out of the first
space 4 1 through the porous wall 40 into the second
14. Hpagie séParigpgweeanst (36) vl sepd@timndnyt hie oaiothes ggaarcabiamgd in a liquid
ng?ttnent 30, i.e. the housing 33, and as the air or
as Ts totally trapped in the neshes of the wall 40
- anginlgt @Bhkder inireducingdiquiddnta ¥peainespargiiog comparghienti0)ai r
{ L A u
mé?rg%‘go"f‘ Hre%o@gﬁﬁg{lﬁégg%ngﬁg% oft ﬂﬂ@ Ifqbﬂl |lng%(fJ&e& h@rﬁg&gg@gw t (35) by
Chaﬁwa@@e@fecﬁ'o@fﬂlﬁhléluéjpace bet vveen the air separating
conpartnment 30 and the wall 40, is thus filled with
l'iquid not conprising air bubbles, except at the
vicinity of the air outlet 39 (valve 32).1n a
preferred enbodi nent, when the pressure inside the air
separating conpartmnment 30 exceeds a predeterm ned
pressure value which is |l ess than the pressure val ue
for opening of the first valve 3 1, the second val ve
32 opens and the air bubbl e(s) escape(s) fromthe air
separating conpartnment 30. During this, the second
vaIve 32 is closed every time mhen Iqu|d appear s at
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tenperature, the two-way el ectroval ve 52 of the second
wat er outl et 43 opens such that the water is
wo emonsishated to the inlet side of the punp 6 PCT/EP2009/055536
Preferably, the water ejected fromthe water outlet 43
is provided to the upstreamsjde of the flow neter as
depicted in figure 4 . Hence, water which is too cold
for the beverage preparati on process does not have to
- a IRRiceg it @d), isBpfra@d ﬂrbhrptgta frifot éf?ﬁhd .!nga:hei ﬂ@?brﬁékih?mgdiheﬂib%nergy, for
resent .invention has been descri Wi reference to
evaBia it T P e AP BRI RaORBH 11 cat | ons. and
- aradit @utiea3oy Ak orseyahedifmaethbynlét hyahs oeahsifor bgaking itheekinetic energy,
for ski lelatini it Po% ﬁ%t vgl tgrg it dq%partti p}g(?)%om t he scope of
PHCHNG A RO I SER iffed by “the appended
clains. For exanple, the air separation device may be
S of. k. [ -
15. A2 FioR B Yerfring Yir RN ABACRTAGUH Y 0K o diRAM device (1)
conmprigipa thx fobawind stapsHever age usi ng bever age i ngredients
- subBIyiﬁS heXtelb AGdi€ thro ff]r iﬁlg[:(%5§i'ng)rbrl disdephrddRy @&ﬁ&ﬁ'tmemt (30),
production device 2 handling neans 3, 4 7... handling
- degemaplag obthedwategdinriddoyygiocy Yie aisiang fardsapkingResakiagtic egergy of the
liquRURRIdcERRRSuGH tRARIP[3BS §)U5@an%ﬁ1|g\{_ﬁe difbctibh 6Cthé RauidreToer
I 1 hot liquid supply nmeans 12 first |linel3 second
- evecyling Jayd frog e air serparalingsofipattacpidsPhiftavghe liggid outlet (37) of the
air &irﬁ?dtih?rcoﬁi@aﬂrﬁeﬂtq3bﬁvrférlﬁﬂﬁj SutrRe 7 |b@m?<‘staﬁ§i’@férd from the inlet by the
u e

2 1 ¢ I 22 h i I 23
medr TN ARG IaF PO SOy 280w | 28 couer 36 | abernal
- e\?badtmglairlzﬁormgiel ait s&ﬂbéating mn@sgafﬁhn@_ogtmmajhf tdﬁﬁﬁﬁ' odtiet (39), the air
val ve CcO A, Ve Qusli n 0 | I
outlgl (8 bR SRR FAR G MBLY i Toghils Fsbhdla OB ficlamersy.

outlet opening 37 liquid outlet 38 air outlet opening
39 air outlet 40 (porous) wall 40a main body portion
(of the porous chanber) 40b end portion (of the porous
chanber) 4 1 fist space (inside of the wall), porous
chanber 42 second space (space between the outside of
the wall and the housing) 43 second water outlet 44
flow meter 45 water filter 46 first cylindrical nenber
47 second cylindrical nenber 48 third cylindrical
menber 481 third cylindrical nmenber upper orifice49
outlet 50, 5 1 ...planes (perpendicular to cylindrica
conpartnment 30) 52 two-way el ectroval ve 53 rimportion
of labyrinth 55 54 centre of labyrinth 55 55 | abyrinth
A air flow path LC central axis of the air separating
conpartnent LWcentral axis of the wall P perforating
means SWsidewall (of the air separating conpartment)
T beverage ingredient Wwater flow pathCLAIMS 1. A
beverage production device ( 1 ) conprising : - a
beverage producti on chanber (20) designed to have a
liquid interact with a beverage ingredient (T), -
liquid supply neans (8) for supplying liquid to said
beverage production chanber (20), - heating nmeans (7)
provided in the liquid supply nmeans (8) for heating
the liquid, and - an air separating conpartnent (30)
provided in the liquid supply neans (8) after the
heating nmeans (7) for separating any air or other gas
contained in the liquid, wherein the air separating

conpartnment (30) conprises : - an inlet (35) for
introducing liquid into the air separating conpartnent
(30), - neans (55) for breaking the kinetic energy of

the liquid introduced through the inlet (35) by
changing the direction of the liquid, - a liquid
outlet (37), separated fromthe inlet by the neans for
breaki ng the kinetic energy, for evacuating liquid
fromthe air separating conpartrment (30), and - an air
outlet (39), also separated fromthe inlet by the
means for breaking the kinetic energy, for evacuating

o o - oy



