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Tetr ahydr opyri doi ndol e derivatives Field of the
i nvention: The present invention relates to novel

woetrsabydg opyri doi ndol e derivatives and their BEEER005/002374

potent CRTH2 receptor antagonists in the treatnent of
prostagl andi n nedi at ed di seases, to pharnmaceuti cal
conpositions conprising these derivatives and to
processes for their preparation. In particular, such
i-yatiyve olal-3 c [
%E&iﬁégggﬁgﬁgﬁ’éﬁﬁﬁ%ﬁ??%@t RREye B ARCA e

acute ergic/imune di sorders such as allergic
asthma, rhinitis, chronic obstructive pul nonary
di sease (COPD), der matitis, inflammatory bowel

di hrit
con unghs Bieer T ErlaR idien o BorRlon LM PG 1 P,
f ood aTheepgentipetntion «:ilsm:sbs eqﬂrbceisﬁmtdercal,turlng of cells by perfusion

?@ﬁgﬁgﬁ IS%H ggﬁ@&ef]g?ﬁé‘rﬁsﬁlﬁéél? ?}ﬂ %g%mnﬁ um §n(§1 cg\% wherein cell culture
ceedibmoig asidad o thi sall cléiuss, whereinithe sell clieeas civeulated over a filter
cAior e SprinbOPlan IeBr i I8 A QoG A hying dower cel
diemms éban she ltetscuitaso phd | wiserkiau kentlew awithib ake piftiek iiodule is an

si s j.n humans and ot her manmal s. Backgr ound
oeﬁ%m?g% g 1%5’9 Wpr ost aglandin D2 is a known agoni st

of t helthhs enm‘lpasxiagiy b&2n foundXhat Bcegriusion ddﬂernﬁgﬁar(nﬁab in partlcular

tifjed G t
EREstEn. ik Bherdalt aPeubRanAhE hyenBitis igReiat yable ce
afensitids cah bs' obtéﬁﬁ-lﬁ\)heré'dwhee:ep@nﬂ@retmrﬂaérl cﬁspg@;n; an extremely high

SR rPoBoRIae o VRe o RE Rt BN pE&gthe Rvnton teacs
rtellemeelbéggxegaﬂdnan thé om}tm@klaneaven herekilies bedyda suspension of

It {1
Heis Re YR VB agdRPaaki Fis 155w Fina g hptpise he use o
vibw cdhept @gnditioris| cath el inspdrfusibhZ2catietditudng,f gpizally abeQmuot lead to

RGP H, 8 Bt e e A g

tdinadiwérﬂtegemtsu, abcamse precessi ¢ontrot |s mnda di¢fiduitatiie o, dbr example, the

TR BTGy T Roe itlsP ot celrona T el st Ris is copecialy
dmmbtesom@ lﬁmewfbrhwa@gregstpsrtﬁ%/eeﬂsssr nvs cafldawhen the aggregates

per meabi secreti and further
i RFPER L E%s 08853’191%%%3@%' W{i P%#'lsr esponses
tar getAed;erfaabn | ptroaisenel dischisate |er®/eJ54t4912be Altheugrogis document

ShoriBhe YotalE oRbes PRV il Be BRI bflPHla o Spfrad el it coes

ingither distlese hbe suggashehe expemsly, higihakll i densitios hanrpm the present

pelBh b PR 28 istBRR T b Pty Fress coula

ajimirnismaé tattactinaentt ang gegibrof fadrob3(eliidnhat theatembede surface of the

PG2- f bl ood Th2 |
B AR aRiCh e e b tisthes BReSabRs: et o i theegt outure itsel
efoultbadyrddde k) s and ot her effector cells of allergic

infla t|on an pLovi de ncept basi s

for th 8Ehn@‘§eé? noh RIOPAL §%2§P§§ ?I%?a#gg rguey various cell
ableAticH fécﬁﬁlqddast lnoﬂﬂgh démsifyagarfuRnw mmompbﬁd@mmammanan cells.
ggng nt agonl a é}lg)‘%lst egq@ég I%?H@rr r%}P remeR/ high viable
B@ﬂf&ém@ﬁtﬁbdﬁ%\ﬁlﬂ(%efdxﬂ@m@@mﬁm%tﬁlﬁy\&ﬂr@bresent invention.
l,2,3,4-1efrahydrocar bazol e- {ﬁ)nlc acid), for the

9
pr ophyTeibsionGyHURNG tq%ha%ﬁsa ’PV@ nal H]%‘:‘Q‘.!\‘Qé% thesgig-e. it means
Asato@trin ult@hﬁ%%@llé?afehféﬂélhéé b9ra 8bpSabbE deGbs Liwa\m.éhl §here is an
(GB 2388540). Further, (2-tert-butoxycarbonyl-I,
4-tetrahydro-pyrido[4, 3-b]indol-5- yl)-acetic aC|d and
(2- et hoxycar bonyl -1, 2, 3,
4-tetrahydro-pyrido[4,3-b]indol ~5-yl)-acetic acid are
dlsclosed by Kyle F. et al |n two patent applications
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decrease in the nunber of cells detected in the | ower
chanber relative to the nunber of cells detected using

w@2@slogdsron cont ai ni ng only PGD2, then there iBCI/EP2005/002374

identified an antagoni st of PGE32 induction of
chenotactic activity of eosinophils. The conpounds of
general Fornulae (1) and (I1), especially those

: . ; ‘ . . T i .
00 15 08 1. 65 B8 SRR i or
seran nflew dfdhe reell sultdrechedivme s itine phodess rof ithe pegsieohinvention, the

i J ; j i N ' .respiratory
rERAdRf dellRs &Rt thlte, Ao MY RlERETSE L3 11 L
per sonPerfsiore cylturing iBCludesd et iminot (imited tAreontiniuseflayy @and semi-

Iégﬁ%‘lgdeus Jpeog\?ﬁor e%gwg%éﬁtg;z—%/isy}%v\{ c‘?rJ Atgg\i&]eggﬁi @ ar agr aphs

provi itio € vari ous %Vf" nmoi eti es
t hat nWlitb theptarmehalompitaends neanba dilmdart nemb@nie NVienihternal diameter

i app! ' th hout .t
55D IR 100 69 T ol BUAUB b g5 an o0
gein, suest detienakly detyean Ddeand 20 cacherPrafefrably,t ihenmeshesize in the
t "G ~C5-al kyl " ] i nat i ith,oth
{8 e SRR s S SRR S o 1o e
gliarogteniof theleddls cemduoing at lighs retsnticr ofesallswidlencedl igbris can pass the

I ey ] opyl anSEec-butyl,
? {Ietrgg/ .Rr%%faﬁﬁ,y, tr?es@%%?%'?ggsn%et@%%##?gﬁ@'i c pentyls.
Pr ef erffikkel enodulgs cegoeprisinghhdllotvofiBers aarsocoramertially Tavafiable from for

RISl B B PRARBR My Sorected from

cyano, Wi l“altenatingytdngential fiore Withinkiplke, filtar ylodule” is meant that there is

TR e R

Iholl@v -fiBsrsalvkjdh flaw sa1psing thatke dndifortir addethabltyere is another flow in a

e T ———

@chieved) rocqrding rre areshauis KRO®N tg rtieel persoh ekiled irRthiesart. For example, in
Ly - - al. kvl def ined abqve; . .
Y haraE @ pisaed vl ity Bk i T acnioves using one

ipsiotputoy civdulate dhe trell [qukare Avee a &liten module comprising hollow fibers and
" 25 CH- enyl.-c ne or in _conbination wth ,
SRR Btk en e At B, By e GIRR Y R bt S the fiter
sepanatipn.- chai n or branched-chai n al kenyl group with 2

to 5 I ; .es _ar cryl t hacr yl .

crot oﬁ@ };Ifi)eo gﬁgg%%n% t{‘%ﬁg@b@]aﬁﬁ‘ﬁ@ %f?/?ﬁll c'U?ture meglum suitable for the
'calturtg- af leglls can barmwinkiple akomedorGuidelinestionahoosingva Bell culture

Sl S5 SRR %508 LD B NEEAT v B ntnce

iwesvinddciar Obaydgrt 8 aatihy bt &rdsaney |R. pQytiytec af beimay kells (a manual of

PRSP G M P2, VAR D . O, .. ewen

DCG. Cell & Tisswue "cultateobabonatoryrProcadhires t 998) Johi MVilel/ [BeBons.

group s.a gr of the Formula R'-O,in which R .
75 oo Bl ay oo Sitreneif (R amolin s, dhridisss satts, amino
acideptiteamiys, lipidsoxdgtergenty, dpffans, giawib fagorsy hommdngspEytokines, trace

BRSSO RN s RULLY, ERLSEAN, for sl
Ay GY. 610, Mg SDL dnd MO, JHIDQ SN sl ITer @anasle FeB;.7H,0, potassium

SRt Prarip Bl REL et el P RdnReaig Gag=HPO: and

calo@i(s paltss/far example alaltl). FHSDbBdriplee &f Rimiom&cRis drer#ll 20 known

BEENETHIG. SPNDxBOcRy o XA B BHe ciFur GupminG. hiborine, serine,
Hiktiisniad kgkamglés ©b vaars Yhcludst -asedrbatdl @idtin, choline.Cl, myo-inositol,
C2- Cs- al kenyl oxy, cycl oal kyl, aryl, heteroaryl,
trifluoronethyl, trifluoronethoxy, am no and car boxy.
Preferred aryl include phenyl or naphthyl which

optionally carry one or nore substituents, preferably

one or two substituents, each independently sel ected

o o o o o o o ~ o~ o
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The term "heteroaryl” means a nonocyclic
heteroaromatic, or a bicyclic or (less preferred) a

Wwa edospeisre fused-ring heteroaromatic group havPEEP2005/002374

preferably 5 to 14, especially35 to 10 ring nenbers of
which 1 to 3, especially 1 or % are heteroatons
sel ected fromthe group consisting of oxygen, nltrogen

[ | k
g S BB 08 GRS pgpoe i
o and pisicagdbsay perinng an@@@mphbllnmeoﬁe(ampletsm‘ detergents include

86‘3 %Iur@ﬁlﬁhzésn %\erpsﬁgﬁlé lo@@f@?ﬁiﬂgﬁﬁn EshRiMEs of growth

hal ogen, dro

@@%W@QQGS/MOHBG%IIW REy, hygrocoribtnye | andr ;rlec:omblnant) insulin.
'E{?ﬁ{cpq’%yf{ tracteg érﬂé% %gc?'kﬂi\gn tcf {GHsef é)#&%no %@ﬁre%gif%%tafp ahd include Zn,

dvie ansl SﬁcIExdmpt@,%r Dﬂyarbowdra’@snljﬂbludmglua:dsyel fructosy) galactose and
t@}myé_, i m dazol yl , oxazol yl , isoxazolyl, thiazolyl,
i'sothrazolyl, pyrazolyl, 1,2, 3-triazolyl,

1, 2, 4-Thei ptl.deyperaturg, Gssalwerlddxygeh goncentration and osmolarity of the cell

ljcuéur :ﬂé@i h’laélzelolﬁl qucipl%q%i %ﬁﬁ'l%{l 3&\%8' %épfng on m Eyplefy(?f cell chosen.

oxadi azo ricazin
Hatecsbly, yihe o2, tempetajuteotiisesiverd okyden cawbatmatafruayd psmolarity are

Q:ﬂg&?f %hc%lnt}sﬁét |;[] zsepétﬁﬁéligéfﬁ%y rP\)A//*hSé)rgog ﬁliol%&}?thvitg/g(%f)}ﬁ]e cells. The person
sm_lld@\zr_a)[ﬂhe artal}rpvwm kliqvl/ to ied ztbe hipdierel yH, t@npemnae,,zdbydlved oxygen
%Bh&é?ltr'aﬁ 3é|nd c?s%cﬂéﬁt 'beYHe 38!1@{)/“ élhﬁe/ﬁlg Usually, the optimal pH is

gui noxa cl nnol

MMM[@MGM ﬁy&|’rdjylthmahtelmperamrb]tpgtwedylao and 39°C, the optimal
i do - LAyl [ |, isoquinolyl,

t&é{ﬂpﬁa@bﬁ%ﬁwe%%é’%?ﬁé’4%?@?5}5@%%l , carbazolyl, xanthenyl

or beralgthaiery hdvantagesusigdublerteddartyd pgcesspsf thedrivedtion may be

rel, roy
5By Ea ype Penkia fim it ¥rocal TS A latle 2h i Emep gy viable col
dresityrandvan exdriesteilyt highcel) viebiliy. i ndependent | y sel ect ed

f rom %@E,@m Hfgg%&fegg ?L%ymve%vg@sﬁl lf%ten ?I%Wh viable cell density

@y@ Hewdityydf at Gﬁyﬂ 80 héﬁeeceilarpﬁr mlt, preférablycatdgasy 00 x 10° cells per mL,

%Ldr% tég%@gﬁta@%&?@% q@s and é)l%gh@oﬁ%@ ﬁlllﬁe %‘Efr&/ﬁé Jeast, 120 x 10° cells

wer mLomoes prgfaralpy at feaahtSan @02 callS-par mu ngrsd)ppeférabiymg lemst 140 x

A 0 AT L i

%116h eelbrparmLcorrbl nation with other gr oups means a

rou i
%et efé&?@ﬁ“@g}g%“&ﬁeﬁﬁ h@ a%gg%%t%é eptﬁcegs of the invention is
apestnepaniady by @nlextendy kygh- cell iahijity! Anaénm:meiy High cell viability is a

&%Eﬂf | atﬁ%sgg?%&gﬁﬁaytﬂ gﬁ@gst é@/an%ﬁ%_é{e?%blgfattlgaest 97%, most

h@tf@“ablarayleagwﬂ% as defined above. The term

"het I o .

corbi e Se RS L st Ry it vioR' Gtsisiy Spsgery hish cen
Fabitityl are Hetehedlafes - aabkrtba_w-p@(’nad ioh patfusion }deliunr@ @enerally when the
g&kq{a\)/glr%%crhgé %tjsq%%qilosg? y Ié%? gr}agrgng%lgangc:gﬁf bler o y WE‘ to gg Igiays after the
mitiatien abperfusionawitarng. chl ori ne and br oni ne.

Sal t s h
pasi ¢ 107 Piear o R 3p el REnB ok AU AR Bl agyoast oot
especladly far cgitwing rmamatalibeedls. one basic radical, for

exanp am no secon r or m a

pept | 4° RtrSs PRGN 5 QhaSk Pefialy Polanleor aitirho et that
azkilyt oroinhedritlg, fofrar aguragatee durihh cu]’@lﬁg@,nleép@ﬂalls*sdur%eﬁerfusmn
several basic groups are present nono- or polyacid

addition salts may be forned. Conpounds havi ng acidic
groups, such as a carboxy group or a phenolic hydroxy

group, may form netal or ammonium salts, such as

alkali netal or alkallne earth netal salts, for

o o oy

I T
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with the proviso that when R1, R2, R3 and R4 represent
hydrogen, R5 is not an ethoxycarbonyl group or a

W 2005/09350% oxycar bonyl group. Any reference her ePCHBP2065/002374

or hereinbel ow to a conmpound._gf. general Formula (1) or
(1) is to be understood as referring also to
optically pure enantioners, m xtures of enantioners,

éLﬂtﬁﬁi@t(ﬁﬁcalféBtég"g@éda‘ﬂng lﬂeﬂs)d'S%ﬁér%"rW SREBrSoesi dfttHE %vention not
di ast er eoi soners i ast'ereoi soneri c racenat es

ol tdimBuisher aUgieeale cPRANREIAN fbeaé@%tr@%mbrﬁ@%obﬂb@#ﬁ@ diminishes
@gbqega%ioh of COR! aunng %&B&mﬁdncahthk BYosEu am@agqssgaﬂoﬂ of cells with

case of a compoun gener al Fornula such
@bmb@mﬁlaéendaa%@pfpﬁp @gaﬁe@atﬁd The gaigringtof algg@rgétlm@ae"s according

&qg‘é mﬁﬁ&pyésbﬁ@ gl %Uﬁur@ %He‘f@iﬁ 'R?%?eg‘éftesgﬁ% lédst %ocféw | @mprise at

ar e hose wherein R1, represent
hg dnesgSne af iheiqil émauné et éﬁ’fﬁoli&f@ﬁbly akihe mst R, dnereqrreferably
%trlﬂé ReEeny] LvES RIS %fel% 3@( Hﬂékﬁ’f&s’t Ly @meQB{é‘P)é%ount of cells.
ogen, ni t ro, cyano or especl al

EEspeciiini peglerabty. - ths - aultkng oéraggéﬁs@@@gm ceflg a&ﬁ@tdﬁ@r to the invention
r@gais%pua%ns@ﬂgﬂ .Qr%%am@@&eur &i.ituents sel ected

resent nethyl,
triflAesreseliney Ice"Sm?th @ﬁi}s thaiu &rﬁl agatesagswf Bf daast ¥ ncells, the

t f
@Y&eﬁefﬁ&f]&r srlr%dmecmé?gf [BREY %%2%1’ t@ﬁ ?tz(%%&%t of @80s. Preferably, the
agdregalies @wwsmf at ¢egst 6i mqﬂy pfefgr@btzlatc@aﬁlﬂqﬂven Hegreguaferably at
r | n

8151 o Mg R a3 sl AN elo R TR BE 10 cole
Prefesablipdhe aggregptgs icpmpries iy toted ableBeidi °/mern@reme |e§ably at least 10 %,
rﬁSét“iTiéf%Fé %&%{@H@% of tﬁit&% Amdehl 8F &iis Pr omo and
trifluoro drogen or chloro, especially
hydr ogéamplawf maraﬁallwcglbemblyﬂﬁ GHEr efunesel Hamster Ovary) cells,

mhabfg.aé agHk gé&fyemﬁ%}&”m%?feﬁus Fiﬁyélémae&e%t %@nfarnoeéus for

con stin ?;a ?/ acet y
xameim DI 2 ellgl buien Yrphoblrasiv Fole RERL GO Reli, y1ouss.csls, or

é(}%é?rk)%’ RBb YN rE&B lor yéaé’crb%sﬁ/ Lr;ci%@ @a@@ﬂér?m% Mrevisiae, Phaffia
enyl acetyl exano - eno

rypdwrymﬁ EHLYYERIMEER) @ﬁy%aw b!@@@llce"%w;im%&%érlﬁ@mw

but OX?‘Fe?érQQPWnarr%qé?QﬁfBéhQ%\FbPMéed Rh&R&Btably CHO, NSO, PER.C6®

phenyl acet | 'car banoyl

Gellar Hlse- ge%/ﬁi‘@biyl cllsnisnapn Q- helsnagdsegating Hyghamieny eyring culturing
e e e L e S L G
3 chl ﬁelbawﬂqaiwn may. fl@r exape pesigtermineghingeba hueressare.

}ﬁon cﬂ‘ @rfqltu@%ld%dﬂ??&%’é Cw ure (the mflow rate or

4 tri Iuoronet benzoyl; 4-tritiuoronet enzoyl

mﬁug@mrateb m@ggmqggﬂlb@wgylll y and the density of the cells
- et My{) e'p'el’=’rl?>%ﬂu‘>hluerﬁ1 o?%ﬁé’%\)é'ntuor‘?' RBEM! cuftuf hiRRIUA 'is added at a

b| 4-car bon - met hoxy-'napht h a? ene-

mdﬁtﬁlaccﬂfdmthmfoﬂwlﬁgmﬂ 1- carbonyl ;

2- et hoxy- napht hal ene- I - car bonyl ; napht hal ene-

1-carbonyl; cycl ohexanecarbonyl ;

cycl oBeidisioneratent BERIotal ool Fulfiie valumeririig el density (1)

2-chl oro- 6- et hyl - pyri di ne-4- carbonyl ;

pyridi ne-4-carbonyl; furan-2-carbonyl; furan-3

wheieipoting| perfusiost raje .|$ @xpliessed am.htgam]yopr day wherein the SPR is the

%e@ﬁ& fb\ém%% g?tg & ad:]Q Qé‘t\él in [\@'] ?L@u@o%écll c me @{Jhp{éyflad to the cell

yrazine-

Gitord exmemadoqmﬁmvcﬂumeaxfhmwwm a@ldaétneylvablﬂ o@hEﬁretlme unit and
[

\{c}@({rg?ﬁ}é%ewagiléggélgﬁbn%@ |93I’?$'?ﬁm% ggﬂé Q%B(:arebls elr un{y of volume. The

W@r@bla@l%llse}pné@d&t@mmw ﬂ'(ﬁipé)'eﬁfybklﬂﬁd in the art for example

napht hyl - car bonyl (especi ally napht hal ene-

1-carbonyl), wherein the phenyl or naphthyl noiety is

optionally substituted by one or nore, especially by

one or two, substituents selected from Cl-Cs-al kyl,

Cl1- Csal koxy and hal ogen. IfR 5 ‘represents subst itut ed
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(2-benzyl oxycar bonyl -1, 2,
3, 4-tetrahydro- pyr|d0[4 3-6]indol -5-yl)-acetic acid,

W@ 2006093588/ car bonyl -1, 2, 3, PCT/EP2005/002374

4-tetrahydro- pyrldo[4 3- b]|ndog 5-yl)-acetic acid;

(2-9 -fiuoren-9-yl net hoxycarbohyl -1, 2, 3,
4-tetrahydro-pyrido[4, 3->]indol -5-yl)- acetlc aci d;

(2 . 4- |'iydro-pyrido[4, 3-
V'%@jge[%ai}ijueg%xgﬁlsgﬁar{’:f&b&g(2 phenyl acetyl -1, 2, 3,

4-t et r'ﬁ’fwchpempgyrpe]‘b{smn&at]al isd pleféraply) chosdn debvegah; 0.01 and 0.3

]rﬁﬁ%‘%{n Gzag '{,‘P e’ %{Sfe{ ?35(!)’ g% Lhaas %" Lgce[If(liay
[ 2- (3,16, rbay bienet hdvantm myﬂa&e Imta Bcebuhietadlditinal opgrgmiettrs when

(421? Eg %ﬂe g%{hgggyrslensq%eetxeg?% t@e amount of glucose to be fed to the culture
laridgdrittadyxirgen rmxanceim{aﬂora For Iendmb}e5fc)jIPEFaCG®|tI¢e glacole perfusion rate

][i\[é,2 R%?%EEVS‘%%’E E?ﬁvg\ég Cei andz 28’ r#mglgg oget Bre%rabg/%etv\/een 5 and 15
[rﬁmbteblLopheaﬁoﬂmeanélﬂmmlp)erﬂ;snan Batd- tetrahydro pyri dol 4,

3-i7? dol tic ,aci

D2 (1 R Rson skt RS oft 1964 hodp detariinectng phifi ates The outtow

]ratédoﬂ th5 liguld- Bcddtérenined By the perfusion rate and is generally chosen at an
opr opanecar bonyl -1, 2, 3, 4-tetrahydro- pyri do[ 4, 3-

]quag Ilg)yl )-acetic acid;

[ 2- ( naphinkadnemetirherttaf lﬂ@MWntlonZtﬁé, dutlicat liqiy oy subeiantidnf devoid of

Avﬁ lﬁgdol -5-yl]-acetic acid;

VAYDEHE hoxy- benzoyl ) -1, 2, 3, 4-t et r ahydr o- pyri do[ 4

3-& i ﬂdcéno%erldmbﬂdﬂhem afcthd; |nvent|on biomass (i.e. cells in cell culture) is
rifl or ome

[ig@%ﬁe gtlra f&‘P% 8\\»/‘#‘8 EC%'¥L‘6‘% PRA gPdEogR!cell cufyre mpdiyn is added

[t@ ti{e3cell culture to compensate for the biomass removal. Biomass removal may lead

38 Hg%g% cr:ellif tle n%p%ai%@gpz/ gg é%maved cdné%lnuo&srlyagry sq \N}?Q/er |
[ 2- ( 3-Inyteeé eteﬁnﬁls!é ammacmm}drﬁ:ads i8 rémdévddetarginyelrsty foy ai dbdined time

4. 3-
Prps. Bl A-re Pbiepes It 58, Bomess dapavel. i weiaetly steried jus
tleford ok just Hitdrtiae edlishaae Ir@t{ched a steady state. _
[ 2]_ |( 238?%@@@%@@%‘%@% é% ,JlaéC? @ volurms ok %Mgs%_dq)grefgpa[bﬁy Bstween 2
[a21d(4t} Yeditthe lwﬂrlyhg banmyﬁdrdayzmrépteﬁraﬂpmws lafla[30% of the

t
urcht PRI BPO R R TRERASGerably betwesn 18 pad 2k of e working
Ivdm[nﬂﬂe Ber daynsiedmdvey Ipkr Biogtaiss remod] step.
Ii ndoﬁhg}‘kl)ut ?r%lgg 3{8%'{3‘?%@ rﬁeg’nﬁﬁé Fotterlla\llro] u%eoo Me cgl%lﬂt‘ure
[2-(4- wmh asiombsnzmovat dstea i3, ednt thieatiyid fenpshel statf 4 eadtop of the
i,ndol - %‘F}“@ﬁci | C acl h bi , d
BTgases rmhiaTn dh - BRIBigRS . Fopsoachy 1y disedngb obiBgTRRSIp aremove

,contijuadiely- dntly tHe- @@ bi theasdlidéulturing. Preferably, the continuous removal of

(q2 di shenépacgé%stt b@'foc{gsgdfju%‘rgt{g ‘édr 8 Ilgyhaveol[eached a steady state.
Pr@f,eaab‘ly teUslame st digniadsdis] rénmdved Jof rméﬁwee'i. ¥lahda40e% 6f the working

F5lfie e a0 R PETPRDIY, bEtwesn BEIaAHob U5, HPKga okme por dey,

leved ﬂior5pb6féra@l‘9€ﬁeh/¢eeﬁh04 éhd 15% of the workmg volume per day

][ lzm(jg| 'Hg, %H) |05%1ﬂ%/ecgdéj@f I?’ceéh cuﬁttJrreamhgé]l ium lg %cr)rlug Po[ compensate for the
[b?orﬁ@ééfﬂefhdi}@r $hé @ééaqwérbml adRlitidnAr deitduibisedhedinitr is dabidd % the cell

i ndol -acet |
(czlt%r@rmay Pesn%?qh 53%9/ the Qe@szm Eefabyidray giFPiRfopddes.in a separate
]fééﬁjo'i'hépé/r‘sbn §l@ﬁd |ﬁ tl?é?éﬁis aware how much additional cell culture medium is
(2-benzoyl -7-met hyl -1, 2, 3, 4-tetrahydro- pyri do[ 4, 3-
] i ndol - 5- yI) acetic aC|d
(2-benzoyl - 8-brono-1, 2, 3, 4-t et rahydr o- pyri do[ 4, 3-
]indol -5-yl)-acetic acid;
(2-benzoyl -8-nmethyl -1, 2, 3, 4-tetrahydro-pyrido[4,3-&in



[ 2- (3-chl oro-benzoyl)-8-nmethyl -1, 2,3, 4-tetrahydro-pyri
do[ 4, 3- ]indol -5-yl]-acetic acid;

w(Q soboeases 2- ( 3- chl or o- benzoyl ) - | PCT/EP2005/002374
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, 2,3, 4-tetrahydro-pyrido[4, 3-6ki ndol -5-yl ] -acetic
aC|d [ 2- (3-chl oro-benzoyl )-8-fluoro-1, 2
3,4-tetrahydro pyrido[ 4, 3- ]indol-5- yI] acetic acid;

Lrserél‘t{%gﬁé%gglgx}ebg%tg glretﬂgbfo ersbr%mgvgl éﬁe%e?’allﬁ ﬁwgtrg?ehgfdéo%ltlon of the

acetic acl
[ &dditidnat OeIQ-C(Jttthrm mptismeto? theacdibnyityre I wik 1@, thet samalagdihe biomass

]indol -5-yl]-acetic acid;
[%\Q‘Ldrvgpnr[g (t hi ophene- 2-carbonyl )- 1, 2,3

,4-t et nayat cinothey emtboflieBt & hhadrm!enﬁelyla] blawgtdabstﬂmta:hce is produced

@r h&o HQ '?he]( ﬁﬁg@ijc%g%sfan%gék%%y sdﬂtabh?/’ bAé érgéuced in the perfusion

[ qUltarih@ o6tz ¢etllfmrepn@neelale(mlrﬂﬂolngicéal- $ybdtahces that can be produced by

(eriel BONESAb b nRRlch. 2o vaRtiGHYR, Bt S iefialy ang dtagnostc

pgmteams[ 4s18h ]aBd(ﬂonEelylhe]l antdidgesalcgrdwth 2fac::%tors or peptide hormones,
ene- 2- car bo - 1. :

SRR AHE 5 TRl PR yochuB bPre terapy. vaceines, et

[ 8- f | ulnrtbe De(fdsiom chibxing pagpdest af ﬂmemvéntibar thergutow lquid @/ill have a

’[Ié\Zv%lie%er . gﬁfﬁ&&@? %%rggé‘ cgg%erd[rﬁﬁ ft%éf}(oléc}*@ii@g%g%tgnc?t%gg the liquid

, pFior & sedayation: r yr | do[4 3- ]indol -5- yI] acetic acid,

[ 8- chllg carbon

2. et h - 1,23

L ¢ o Pt A TG B8R0 T e 83k K i Pistucton of
[? lmh;brtz{rmaaelﬁtl@ahmrbdncy mEmg fml@nblolglglcgbatrdlbemgléée -wlth a medical
, -tetra r -5- - i

eletoh” ESETIER 35 SRRt ionl brodlels 48, ah I by pramles of
lbr_ar,@ nafresebf diey dooregpandihg[ BioBharhrebelitical prbdluct asetiveén brackets):
(EARHERBER 0N ST o HEPRIP N AR ARF ) a01c5, 4RgFacto™,
-lyraphadiysioid- pyteifeloh4 o3 ](WéiméroETM)W(}ecoMtﬁﬁarﬁ) a@‘d)é?bulatlon factor

FebFaSianany BB Ll e bR DO 2 B Wi, Inisima

[(ReﬁﬂceﬁbﬂbXYBMD(hhﬁw Shaulectt¥d) bDQMIZ)Jn&bnR‘Z&YépakTNE} 3(rébomb|nant)

[GoRoBIREEh o5t o hiBanai™S.c opilivobaitei asbhe: - EPobana). G-csF

t(anﬁdigéthQMBtndQ[ 4ln&rfe]‘drﬂcblpiha52b ykl]wfer@eﬂ@)l C r@é‘dn@bmant insulin

b A EREeR) I N i)

][mué&efémosldaéeemzswzymé“’a Intériénr @bwdrm PBERSSHA®R- TNF alpha
I n

raepien | (EPSIGEnFalie: 1<Tnuatiaa, dioraAger (SPIRHFRY AMgb abohumad

l(Enit)is®- )RdoRﬁ&@),l MaBCIrI‘ﬂXImab (Rituxan®), t;]ssue plasmlnogen activator
%g\éév%’ﬁg;” Aﬁ?!yag 83@%pdgrc[v§h?§1to?rtmr3r?e ?I—I’rotrggl ®, Llordltropln®
Glerﬁrﬁdplfﬁwv&mhﬂébz @V bdlymﬂc.lébtlaes with a pOSSIble medical appllcatlon are

[gfn? teifgagglrc&gg%ag %soigg‘}%ndo th?l’a){)el]’[l As argl %resently tested in
oﬂn18a14trtaﬁ e YigkI0 nipddi daﬂicﬂp‘bh@atlohl El@impes/ ldf - PeRines are live, oral,

eayient fotayins yarang (Rotastieli, hjasr ogipei (BRapAvari™), Hepaits B

Mabéle! (REEZOMBIVAK GHE®)] CEnger|x®) and inactivated hepatltls A vaccine
((2 benzqyl - 6-chl oro-1, 2,3, 4- t et rahydi O pyrido[ 4
]

VARIA- 5) yl)-acetic acid;

(2- bengy biofbgicaP Bl el in2thd. dtrti@l Akl B CruRMér St‘i’ﬁfi@d% so-called
]indol -5-yl)-acetic acid; (2-benzoyl-8-chloro-

downstieqrat PEPCRFSHIpy PruBsieam Z]W‘PR?@F'“Q wwa&eeppr@pnses several
tifléation steps in varylng1
2- benzoyl -7, 8-dichl or o- , 4-tetrahydro-pyri
]indol -5-yl)-acetic aC|d
(2-benzoyl -8-trifluoronethyl-I,2,3,4-tetrahydro-pyrido
[4,3- ]indol-5-yl)-acetic acid,
(2-benzoyl -8-tert-butyl -1, 2,3, 4-tetrahydro-pyrido[ 4, 3-

combmatlons and order. Examples of pé.lrlflciatlgn steps in
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[ 2- (2- brono- 3- net hyl - benzoyl )-8-net hyl -1, 2, 3, 4-tetrahy
dro-pyrido[4,3- ]indol-5-yl]- acetic acid;

W poboerses 2- ( 2- br ono- 3- net hyl - benzoyl ) -1, 2, 3, 4PCEEPBNY)2374

ro-pyrido[ 4, 3-6]indol-5-yl]-acetic acid;
[ 2- (2- brono- 3- net hyl - benzoyl )-8-fluoro-1, 2, 3, 4-tetrahy
dro-pyrido[ 4, 3- ]Jindol-5-yl]-acetic acid;

2 rban ,
P LB I8 NP AR 9o (792t romatography
[@d(q lep Iﬁi‘ﬁ?ari%pﬁmfﬁmaé%éapfw)cafﬁb@ﬁtyﬂ )hESCCmQ@OW@’HOI‘U.pQﬂ@ biological
ﬁjb"sféh&é‘wg_ Lﬂbfé ik oF di %&ﬁlﬁé*fynh ds]to Sﬁéri%% tﬁﬂfp%aqp/or steps

| or o- - ox -na car
tPerieFf@Wcﬂde@ﬁtwaf@oYlwsss (plgwdxyl vnwsixntr]atloracmﬂ ishifaor dolvent detergent
ugﬁﬁﬂemythoxy napht hal ene-1-carbonyl) -1, 2,3, 4-tetrahyd
ro-pyrido[ 4, 3-Z?]indol -5-yl]-acetic aC|d
[2-(5- -Bi%'ﬁtﬁeﬂilﬁpmllhap‘@l’(@- ¢lugidatisd hylway ofitae Bollowing examples, without
>] i ndol -5-yl]-acetic acid;
?gh%ﬁéﬁg¥hyﬁn§%£ gﬁﬁ?ene carbonyl)-l,2,3,4-tetrahydr
o- pyrido[ 4, 3- ]indol -5- yI] acetic acid;
[ 2- (2- et hyl - napht hal ene- 1-carbonyl)-1,2,3
, 4-tetrahydro-pyrido[4,3- ]indol-5~yl]-acetic acid;
[_ifmmmnwoc'éseaohfmgihdn 2 3the- HehiaOHIIOL MY PER.d6® for_the
ALln ol - f J -acetic ac&d
[ -carbonyl)-1, 2,3, 4-tetrahydr
0- pyr|d0[4 3 ]indol -5-yl]-acetic acid;
[%— t hoxy- napht hal ene-1 - carbonyl)-l,2,3,4-tetrahyd
4 [4,3- ]indol-5-yl]-acetic acid;
p.S ﬁ@nbmmf%dpfdsﬁn@h Qinﬁfo?mﬁ &fohpéb&ét)foﬂ thd, produdtieh 'oR BYsbharXceuticals.

% Léy\l( ndo %t cetic acid
["}? ? UPtSc'ﬁP o%&ﬂofe P, Dammglian SYHRYaUs ynaidapart to the
glyﬁe@?dtlondmmﬁrew whizhehése @fis dontaln and others lack. However to date the

E.Eelégnafsf Persglng)p]pr%cﬁ,@? YIB)’ g)éh%se ce:flsdlfs g%crtglr o%%o 1%)6 tlmes less than

bZec(rﬁasﬂoﬁdmg infiittodla0 syeerD ¥l thebe Zebs %H%é%ﬁgﬁlﬁery to make such
P%J )[0[4 3- ]indol-5-yl]-acetic acid;

Cyclohexyl benzoyl) -1, 2, 3, 4- tetrahydro pyrido[ 4,
A eriuBRAl cuftané! det@Ffhs
2@ u cg aré eCLgf@ f/ie@é?i)ﬁjed fé)r H1e P?Ra%ydr%e" Ime1 %gl_ugpag cell line
heqhgqggﬁssgs Wl Nuraleest ofcfeatiires that makes it favourable for the productlon of

Bl%pﬁé’rnfécbl@ﬁdé sonxeﬁ%(rj&ﬂfnb?émy b r)vo!yeg e Sapdrhd SYARioBY rc:omponents

i ndo -acetic
Péﬂ(es-cﬂatlﬂér lrofih eaythetroslsrsye )retaired3, hprvast ria hoegtuwe yaridd medium
F%{f(ésﬁmehﬂug?égj_rs ﬁ'(méé] pég'ﬁbg@?rgcf%'fda spinfilter, an acoustic device and an
ltgrngting. {1 éw%ﬁ@'dl: prTFaogmt suth]u adohtifios] parusianc culture of the

®
?Ehgcef of’?” 'E‘gr%a?n%s)????e,dz, 3, 4-tetrahydro-pyrido[ 4, 3-
]indol -5-yl)-acetic acid;

:mio arbamoyl -1, 2,3, 4-tetral i ydro-pyrido[4, 3-

i‘ﬂéﬁé%f—%ﬁ,ﬁ&)@%ceu ¢ aci d;

€t s 5&‘ M]Iaﬁﬁér}%"f\@ylA lP-E%Q éﬁ@ cteﬁ'ilﬁ@mégrugegm’ hgsogtﬂdyg that produces

J1rndol-5-yl)-acetic aci
2 bumen ich@elﬁawwmam@lr@dm iaeterarh ieasopynérdial medium (EX-CELL™

(RS hoa e, VAT sompmenied i B rg ey o) The

PER@6® eyl Dnedis %\thlﬁn@meﬂlbryonlc cell-line immortalised with adenovirus type-5

ht hal en- | nmoy”~- | AMA-tetraliydro-pyrido®
apﬁglgf 9%‘,“%/113?”%6 g%fn %@ﬁlaeétekmase promo’[erI y pyrt
[ 2- (napht hal en- 2 yl carbamoyl) -1, 2,3, 4-tetraliydro-pyri

014 i ndol - %Ja l-acetjc aci d
ﬁ?—%@ﬁ’&éﬁ&#&‘ IL A, b aeing. Yolume reagtetsr eippiikan. pyetherisinds and

, ]indol -5-yl]-acetic acid;
(2- cycl ohexyl car banoyl - |, 2, 3, 4-t et rahydro- pyri do[ 4, 3-i
]indol -5-yl)-acetic acid;
[ 2- (2-chl or o- phenyl carbanmoyl ) -1, 2, 3, 4-tetrahydro-pyrid
o[4,3 ]|ndol 5 yI] acetl c aC| d
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as basophilic | eukem a and basophilic | eukocytosis
Anot her object of the present invention is a nethod

WO orsodrs7g r eat nent or prophyl axis of di sease SPEI/EB2005/002374

nmedi at ed by CRTH2 conpri sing tge adm nistration to the
patient of apharmaceutically active amunt of a
tetrahydr opyri doi ndol e derivative according to general

iF %5@%1%1[“? § nlrrln%lré)l/ &ﬁerﬁolﬁr ?fﬂrhgqlﬂ,grg?%ogd 31 HﬁfeDéLig coralﬁcaler (B. Braun,

J@@ﬂqamy) pas ey, topaperateutharprgcdssoan aefmrgdtsmtrﬁmmn@'emperature was

R PE o bhad A P B PorD e e B, SBYoentration wes

prontrem 4tcB0% (renge ¢p8O%) lof):arr shtusatiphdyreautematiocadjustment of inlet gas
gy r n t { n . .

SRRy SoPongia BenBrate ebA ol Ben smsroigo ityoygha mioroporous

Etpl‘al‘gﬁr arid i sbipomit WIaBQ’ ’D(IEn@eE 61707.6) ad cordrolled be thefidv of CO, via

5E Sl R el diHied hﬂ%&ﬁfnsrter?r e G viable cell
Teasity metoﬂorwelﬁt*n OhcellsanLr Péraisien $tartédat astabid cal density in the

tetrahydrp i ndol e derivative according to general
ﬁﬁ?gﬁr?fw% 1& '%‘?'Pﬂ'e preparation of a medi cament for

the prevention or treatnment of the diseases nentioned

K epatt R P gl i SR S B SfCRvices. First a

fpirfitef wittahl1eum, par@atzeQGKmolwr@n Gérrﬁ@@q&vash&led 88¢bndly, a Biosep

nafE e erura Bt S Sntle? DRon BBt Netriipnds) was used.

AridlySan AHGY addnyrol @ni@). aridnhbliging avith @§scRigd aRillbWT filRs) membrane

ol Dotk 2RURARYy USROSt SisPRiBE TP F Mer used wes

inmddeh VEFPasH-SIFe (@2 migrdreArear @600cm™)j Aiérisham Bioscience obtained

Tt MegRE BT STAEE §1Ah o GEAHGREI = F5PHLY BT YOLE blevel sensor

mbatrelsrs@ﬂwm InfopehationBc eut | cal ly inert, inorganic or
organic carrier materials and/ or adj uvant s for the

production of tablets, coated tablets, dragees, and
ravatl tigell rabihods:capsi besnt kot ties bioreapter wasperforaied usrng the trypan

Hle SRaE BT s, hiobien, Bl VBhle” o ag pleighired &S fotows: An

it edfsoeﬂls steliney awitts tfypantrabé evas tdnsigeed, toaadFbehsd Rosenthal

eIatr Sui, t abl terlaso
RBwERE LB torBHitat i Ho BapLarBeyrer §pS placed under a
emamsb@pe Nepah abbrepﬂatbmunwm(es boi@t Was 8&urted Ofiedviable cell density
subst fs and }’]}?3':'& rpw etc .Suitable carrier
r‘Péatse(ﬁCé’ ed,psiag g/ aipvdng e production of sol utions
and syrups are, for exanple, vvater pol yol s,
har ose, ..i 5 etc Suitab
3&%? 8?'%@1%)’%& ‘f#’g@rd(i\g'hk%?%% i nj ection ségl utions
are, for exanple, water, alcohols, polyols, glycerol,
ﬁgetabl e oils, etc.. Suitable carrier materials or
"e[§%nts for suppositories are, for exanple, natural

o>r=harndeneﬂqowétanedv\eeqe3n sf@dre A sem -solid or liquid
above-descri bed conponents for

ol The

3% %ﬁﬁﬂffqﬂnﬁ@r‘%‘ac%lrs 0 SHWRE Bl e conpositions are
meaeahm.ornq@@te,sent ative. Further materials as well as
processing techni ques and the |ike are set out in
Rem ngton 's Pharnaceuti cal Sciences, 20th Edition,

2fbod Medriekniritidhi v d&er@ﬁﬁ@iﬁ@’a afrl déﬂprof@ﬁ‘ﬂ\sddlurﬁmu@!ng a HPLC

whi ch is incorporated herej refrerence. These

AR UndeBinm %%ﬁor@@f?ﬁ@&?q'?'bﬁ@e QEQBWH”F@”"{%'OP Measi delrAtinesten basis

QRB calisratidtec @dTbia RIGI Rfbrémcesstandirdied rel ease forms or
by using sustained release drug delivery systens. A

further object of the invention is a process for
prepari ng tetrahydropyridoi ndol e derivatives according
to general Formula (lI). Conpounds according to general
For rrul a (I) of the present |nvent| on are prepared

.

Q)

o N a o o o o - o
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product of Forrmula 3, which is reacted first in a
substitution reaction with abovenenti oned reagent of

wo-o005109374 - R5, using conditions as descri bed i PCIVEP1VOEI602374

Ato F, t o give a conpound of gFornul a 8. Subsequent

al kyl ation of the indole nitrogen can be perforned
with a conpound of the abovenentioned Fornula L-CH CO
R, in which Rand L is as defined above, under
conditions as described in Schenme 1 for the al kyl ation
Résullsnpound of Fornula 4, to give a precursor of
Formula 7. Final deprotection under standard
conditions, as outlined in Schene 2, Step b) delivers

&Iﬁlﬁmﬂdﬂ&_ general Formula (1). Schenme 3In the

; ; : . L

b BB B 350008 QMR bob Bl AL FGes 1.
viewed as limting the scope of the invention.

' [ i on: Abbreviations: AcOH acetic acid
g Jjé‘}?ﬂhé ?&AI bum ne cal cd cal cul ated CH2C 2
OFigilre ofr: G/tetld 8eIPdENSEA (R4 08 cbills B Opvarsyd eliifiyd ﬂmer(aaﬂyl?or two different

Di net hyl f or mami de DMSO Di et hyl sul f oxi de EDTA
OR{iNtvedpfising fasmealatiens of api WG Bmdwln@tﬁ‘@lR&ﬁ@@lone using a

ks %ﬁer@é’b}ﬂatrﬁﬁ Redics. ﬁr@"sﬁé&%@ mdzéf th@ﬁﬂ% fﬁg@—:ﬁgr was 100-

FI uorescent | magi ng Pl ate Reader gram h
wR0gIM.HEhe H3RIfusIon| BB cWerei QefFﬁBSSdHﬁhRLngéﬂr‘@n M@ldffsaﬂfhe specific

?é'rfdglbﬁ '?at'é“'\_‘gﬁﬁ) ‘ﬂor(b%TH"fdéH’ rtuh% Wash P%r:iaﬁL/EQLdaa/ Inboth cases the

et anesul fonic acid HPLC H Perf or mance

Gerfypian w?s@lwowenemnﬂgd:@cswﬁaé §pluﬁ+lt@ra¢lmmm e KHSO4
| L
@é ogr a fﬁlgﬁq P?% P%RI (g%(%r R %g]utat@u%&qerfusmn system

thharm@coug@ Qe\mﬁgaesa ueﬂ odibntioindsy stdyBO8timag spsadu setting of the 1L

PR D TPl o v e

13905 farvaahamhg $s Spekwards.doyingNhaloumttis tvas atiasted ub imB00s/3s cycle

B AR P R LA g8 e 1.0

sbdielidapy dr oxi de Na2SO4 sodi um sul fate NH4AOH anmoni um

t B t - . . .
365125 UBCE SO 8 o cte 2 con g s
p\hmsephATE-mmﬁ‘ & azall Iraentmsl%fn@ﬁlﬁgéw m%nm/a?MiFformed ina 4L

BpI FrE R Sl lor ghe B s8ged Wak (RBUR T ATF-4 operated

Betw@mydrﬁofauaaa Workingt vblamebyperoxuyeThy| SRR neBnssthan® 03-0.08

s HtUThe, Maeh BRS* cap &TATG o6b&eT=IDRPL S Bilhsvieia completely

idedoic af aghreddtigraeisit i ons take pl ace at room

EGer Podtatiibvier 161 ek e, Fopdedrs) 101 4l dieeshcontinuous
PeAuUSIbY e@rrﬁ%té[ﬁ&dé”@f raeﬁﬁ ORredlMhy ) PER M Sid d‘[édlugﬁ‘lﬁeg spinfilter

ot herw se. Anal yti cal C conditions as use
@ﬁ‘fﬁt'@éd%'éqeow - LC-I: Analytical HPLC on a

REGS Pl 8RN Uk Tord eGPt S0 BT geroin

aszsiewnlvltrrad ajoubtiO@dvidecana celbretahtipByystemm 5% to 95% B

r i.on 21
%\,,/gglre% @@Quctlxﬁépi?g%&prq_qg@@goﬁEgQg teﬁ% nﬁ/@ %t)rgtlnugus perfusion
epdtewiiodh ATR udit 83k celimBterMidh&fysteim. Li near gradi ent of
water/ 0.06% formc acid (LC—I) and acetonitrile/
0.06% formc acid (B) from5%to 95% B over 6 mn;
flowrate 0.25 mM/mn, detection at 215 nm - LC—3:
Anal ytical HPLC on a Waters XterraTM Ms C18 col umm
(4.6 x 50 mMm 5 nmm): Linear gradient of water/ 0.06%
fopnic acid (A) and acetonitrile/ 0.06%formc acid
(B) from5%to 95% B over 1 min; flowrate 3 mM/mn. -
LC-4: Analytical HPLC on a Zorbax SB-AQ colum (4.6 x
50 mm 5 mm): Linear gradient ofwater/ 0.06% formc
acid (A and acetonltrlle/ O 06%formc aC|d (B) from

A7 a2 ~Nrnzs ™~ . o . ~
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Preparation of |, 2,3,4-tetrahydro-pyrido[4, 3-Z>]indol e
(Internmediates of Formula 6): Internediate 1: Ethyl

W@ RqoR/0&548 t et r ahydr o- pyri do[ 4, 3- 6] i ndol - 5- yl ) - BCEER2085/002374

hydrochl ori de A solution of ethyl
(2-tert.-butoxycarbonyl -1, 2,3, 4-t et rahydro- pyri do[ 4, 3-
]indol-5-yl)- acetate (8. 45 g, 23.6 mol) in ethyl
acetate (80 m) is treated with a solution of 3M HC
in ethyl acetate (39.3 ml). After stirring at room
teupmast ure for 3 h, the solvent is renoved in vacuo

i i | Th
286 0501195, W AETLE RRE SR b O S prsion
of f, vvashed with diet hyI et her and dried. Finally,
bq=t1|t r\ﬁ ﬂl sl?& SO|Id 3.4
L @g“{ ! ema,e '*Y*% 5;%%;“ {eri iy ases on
045 37 rfﬁ § ﬁr? 8P%for compa?'lson (data

&roc orlde 4 Plperldone nDnohydrate hydrochl ori de

rene

r\v\\l hyvdr nr\hl orideo
UJ J. IIIIUI) yuna ||c T
(%}62&33, 65. 1 mol 3 %) Ef LI n Pé?q\‘z?ﬁ‘ﬂty (2 gqﬁftotal amount
and stirred at refll%r('&(/ nF MLirhe resul ti ng|SbPieduct

is filtered off and washed with di¢thyl ether 1§r°dluced)
3

afford pure sub- t|t| e conpound ( 1{1.9 g) in 8gygProvement
P

1
yieke—tR-(LC-2)—0 ESI—MB—{posttive on)pd 2ctor
BATU172 23 for CnH b\ . Ih 1

Ch.'!/I LAG-H] 4+ f or )
X Bnlq | . 2 3 4- fey_ér{z\ Ln Py 13[441 3-

1
Qfe“éfaii’é'tcﬁ But o
n nf du-rprt -but vl -dj rarhnn te (7.3

pin §I§erzetﬁﬁ{5qr) In dPy0di chl or onet haﬂé‘Q-i@d—/ﬁ%) ?5‘3'5-6

b of 2. 3 4 5-tetrahydro- | H pyr

Y | ]
%,S@-@ﬁrﬁ%l e h 8Pochl ori de (7. Oh0-63LHaymol | 16:8d

€20, 117 pol) in dry dichl oronethane {200 p

ANF rejgntion device ri hd0&t rt for 2 h, | QQtabk/dag00 hP5.2and

2N aqueous KHSO4 sol uti on (60 nl) are added. The

dt eRthbe qoagieded hal spalinuoes p&n‘usmmamgantee@mg/meyATF unit show
WidriicaRt Eﬁteﬁf‘ﬂ fr é&ﬁeved(/ér?dhlgt‘{ecrell e(HoJ hg;rd%gt 85bentrations
evapor at ed, affording crude Sub-title co

)(éﬂ)@)dﬁﬁ mells/mhllnruh@ 8l g/didky e avhilp oo @@e@htmg dir‘tde IPERIS6® cells was
%85& qhext step wi t hout further purification. tR

(°|_ ? 2.31 nin; ESI-MS (positive ion): nmlz 295. 37

[I\/HrNa]+ (cal cd 272. 34 for C16H20N202) . lc) Ethyl

Z ‘ <yl )-acetate To
a stlrred suspen5|on of crude

: g @rl ng; r?u%ﬂ%él C@Qég’ 'ﬂﬁﬁ @?Q@Eégﬁé%rwgé@%_@%el and

rmad:lp)lahenmthgssamatedrm-l |dssemblzédd)xggéryQDCb))raﬁmlaO@ts@heor(rﬁolﬁes (Braun,

) ..Ih actlnmxt e|SS|rr
S Tan ot phF AP Boug WihcaaseRl figTity Toer membrane
Galdutee(ReTihe TEchriolaglyeUB#A).concent rat ed under reduced
pressure and the residue is purified by silica gel
coI um chr omat ogr aphy (hexane/ EtOAc 5:1) to afford

tee sub-title corrpound as yellowoil (8.45 g) in 70%
9 ps). tR (LG 2) 2.46 min; ESI-M
%B%&F}&’& ,-3'\@%5 381.54 [ MNa] + (cal cd 358. 43 for
ﬂéﬂﬁmmm Internediate 2: Ethyl (8-brono-I|
,4§ {)etaahydro pyrido[4,3- ]indol-5-yl)-acetate
r%/%ﬁ"o R 6Mi de” The title conmpound i s prepared using a
pratsiehn Biosbishegous to Intermediate 1, substituting
4- br onophenyl hydr azi ne for phenyl hydr azi ne in Step
la). Internmediate 3. Ethyl (8-nethyl-I,2,3,4
-tetrahydro-pyrido[4,3- ]indol-5-yl)-acetate
hydrochl ori de The title conpound is prepared using a
procedure anal ogous to Internediate 1, substituting
4- et hyl phenyl hydrazi ne for phenyl hydrazine in Step
la). Internediate 4: Ethyl
(7-rrethy|-| 2,3, 4- tetrahydro pyr|d0[4 3-

. a1 Y 1
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The title conpound is prepared using a procedure
anal ogous to Internediate 1, substituting

w@2@keses 4- met hyl hydr azi ne for phenyl hydr azi neCT/RPS0& 2374

la). Exanple 1. -tert.-But oxyc,ﬁgbonyl -
AN-tetrahvdro-pyrido®J- iindol yD-acetic acid A
stirred solution of ethyl (2-tert.-butoxycarbonyl-I

4\5 4 hydro- pyri do[ 4, 3- b]indol-5- yl)-acetate
(Mg nmmol) in THF (0.6 mM) is treated with
OSépdinaduielous NaOH (0.29 nl, 0.058 mml) at rt for 15
rr% Eﬁrg%tlon mxturels diluted with water (2 nl)
Y Lasied h di ethyl ether (2 m), then neutralized
with cone. HO (58 nml), and extracted with

dj Id onet hane. The solvent is evaporated and the
eg@%§duct is recrystallized fromacetonitrile to

aﬁ?iranﬁtqmure conpound as | @eylintow solid: tR|Refigé) 2. 16

Ms(positive o -—mz 353 32 [MeNaf (calcd
— T I . UL L TvVT L T \

ﬁ@swr'a'f’gé%@%w) [ Vekialls) e 2: 2-47

(ﬁreﬁenéybmgm@r(pmw L2(3,24-tetrahvdro- 25-40
rvridol4 Al indol -5- \/I -acetic acid (I\/hthwl A\ To _a

s‘%ﬁhﬁ“é‘d‘%'—ﬁt"ﬂbn of Intesrediate 1 (29.5 nmy2-20- 40

r@%absﬁm‘i’e EA (ST M, U\gHaHBO! ) 1N di chi opaget nane (

1 m 1s added benzyl chloroformate (16 0.1 1
rﬁmrgressure PsBacti on mi x{ Yedabls stirred at [P-Por 1 h,
IN—aqueous HC (2 )~ The agqueous tayer s extracted

twice wth dichloronethane. The conbi ned organic
|Blged rateir e washed with water, saturated NaHCO
' ; dryness to afford
gr% gﬂe)trfeét@,ﬁ {ffrﬁ'&}:( %_I R58 apPRaB i bRiteLL
benzyl oxycarbonyl -1, 2, 3, 4-t et rahydr o- pyri do[ 4, 3-] i ndol

I\ﬁa lél'l%lsaéj ﬁ@/ggfﬁt]a_b\trwe;% ?)dt%}ﬁ% é?‘iﬂ}g) Eo rx—@&% Vifiedium (JRH

aTh%CIQHOBI IS8bBHUNEGQ:; islysed ireePnirsl ihg Ptbndi ti ons for

t he hydrol ysis of the above crude anal ogous to Exanple
tR (LC1) 2.22 m'_h; ESI-M5 (positive ion): nfz
| L4 [tir 4.40 for C2 1H20N2O4)

EX3HR. @§®3cél e bkﬁregfthgoé""rﬁ&iel %escr | @jag&?rr?%ls study. The

usi ng a proceaure ana ous to
EBERHIE® @II ligg issganeiated @om@tle@gedm ritneary humesicelisrdihePER.C6®

fc%ﬂ |m§n|§y%1bl§2{)1 é{:}_’eﬂ%@ééanrygﬁtﬁ eTé‘kHdgna%t F6RBBbRalGantibodies (including the
@Y@ﬂ&)a(rﬂfdr ef@yri do[ 4, 3 &] i ndol -5-yl ~| -acetic aC| d

@@l‘éﬂ%fie @&Itu%fﬂ s‘hehln-Pr(E(F grhgf Q e?s?g ??aﬁ% gﬂgaﬁd 36. Thse

Intermedi ate

Bleadspacs O,ttt)esaélesl@t\@astww@ﬂm gsingle mizmrepofifyo QD

mol ) and DIEA (73 m, O. 425 mol ) in dichl ororrethane

(0.5 mM) is added naEhtho chIonde(lSng 0.11

s Ty Jorse D &b.uvani Brykele Pl BwCs diogianbardads are out tA.r 2002y ‘PER.C6

f: B e e turated
Shl e Pt oV ot P R e AR BT o
Segiak doeeh, dhét ahsH3, iligh-lavet expression df reAemémanet@ﬁxhl the human

, | . e h
?gll%@%?ﬁ&ldﬁn@o?ﬁﬁh@g@ hi%r1ggy1ral8do[ 4, 3-
] i ndol - 5- yI) acetate is obtained pure as a yell ow
sol (LG2) 2.20 mn; ESI-M (positive
% ailor e [ MeNaf (cal cd 362. 42 for
(QQIBIZIQGNE@BI)turSd ép abfermgnteo wWhereodisedlver g)@@eettlamion, pH, temperature

r - ]indol-5-yl)-

gtba ?ﬂé@%@a@@eé C%ﬁgrglmy%t%%df% ?é i's 1reat ed vviyth
O 2 N aqueous NaOH sol ution (0.64 rrt) at rt for 15
mn. Then, the yellow reaction mxture is diluted with
water (2 m), washed with diethyl ether (2 nl),
acidified with cone. HO to pH 1 and extracted with
di chl oromet hane. The conbi ned organi ¢ phases are
washed with water, then dried over Na2SO, filtered
and the sol vent evaporat ed The cr ude product |s

. o




one flowin the sane direction as (i.e. tangential to)

t he nmenbrane surfaces of the hollow fibers, which flow
W0 20090935g8 back and forth, and that there is anRCTEP2005/002374

flowin a direction subst anti allléy per pendi cul ar to

said filter surface. Tangential flow can be achieved

accordi ng to nethods known to t he person skilled i

llﬂgraﬁ’{elter F rSeTM'tPTU B Illgé’o 6,544,424t

e T THIg 1 culq a | ow{,—aﬁ
&h% 1 Lﬁ:é %IG 8 ?un at %5!"" BZ H
duI e corrrrl s?ng hoI I

7L u‘l—Lu
""""" uru ﬁ‘la awi
r50y’ l+ ar ;A’

(0]
gﬁﬁuvc+;”£¢
’%‘R)@H?lon 2991%@ 0

for the culturlng of
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n principle be used
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Cui del i nes
culture coi
for
R |. Cultd
t echni ques

i nst ang¢

f or choos
idi tions a
e provide
Ire of ani
, 4th edi

i MC?DA(XA Q% gel

m“;ur e m=d|

Agitalien (Eem)

83®00 known in the a

f128nd are

110m3Bhapt er 8 and 9 o

188 eshney,

P €8] | s (a_nmanual of

Bhagi c

pB8mr80000, W ey-Liss

hAd0i n

Doyle, A, |Giffiths/80-10 Newell, D. G

&Ti ssue culture: Labpd@®edf0 Procedures 19982600hn

Wley & Somps. General P§20a cell cul ture nmedBoun f or

manmal i an cel | s conprises salts, am no acids,

\f:;r rbc,esc |ds detergents, buffers, growh factors,
ines, trace elenents and car bohydr at es.

Bdamlr@mootﬂlamdllm a femtdrﬂnfe/vlﬂ'ﬁgnmbwmlc&ﬁ\héﬁe cbl Ueﬁé@ffﬁh@e of 0.2 —

B bl € Bl SR S EtD ok S Gl P sl beoun when the

KigbROdell #aisjty s-ozikuif salls Anl draat dey @i e NakBQdhichever is achieved
HPO4 and calciumsalts, for exanple CaCl 2. 2H20.

anpl es of am no acids are all 20 known protei nogenic
dime meriusiod gatef |srdepmaa'qmit @nhjie toetl |deas|tygd>ﬂ1hamun@r,e and the rates used

tapé ﬁé)%:nBS% g]cg 'Bagﬁe\ebe BYVO?omtR% ﬁg\p/lr%[ an%%he dI|UtIOF1 rate a?"e adjusted as

Iﬂ}&)eellrdmstty)in,tﬁb femmthiet meredises. ri bof | avi n. Exanpl es of
lipids include: fatty acids, for exanple linoleic acid
and ol eic acid; soy peptone and et hanol am ne.

Pedopibe sate$ utilizbe fayenitarei of EERIE6@welsn 80 and Pl uroni c
F68. An exanple of a buffer is HEPES. Exanpl es of
growt h factors/hornones/cytoki nes incl ude | GF,

220 |

Mebleocalrddénsime and (ISpeoifibbedudion fatsul 1 N, ainPbspeeffic
{(x18¢ ecls/raent s ar e Kk galXll/dayt he person skpé uBfbni ratd (Afcell/day)
Bay 1aoferfosibnide Zn, [Bpi5and 28e. Exanpl es [o6.2

carpwhydr ates I nclude.gLgose, fructose,| gaghactose and
pgrg8gate. The pH, te¢om@saigings d1 SSOl Ved @yygen
sgocentration and o$@EaLppg of the celf[gghtrure

nediumare in princi pre not critical and depend om tie

t% pe of cell chosen. Preferably, the pH tenperature,
] %@(étuaéaatawgéﬁs%@ﬁmtmﬁﬁxmplaﬁam@egﬁi|oéhers Jlowrretes and specific
E95896h Fe r

Br oduct i Vi t@gég?ﬁ ttHlé eké?‘?e é%ﬁégo&@rlggﬁﬁlg% %%‘Q a?lﬂqn ﬁegures 7 and
rt knows how to find the optiml pH, tenperature,

di ssol ved oxygen concentration and osnolarity for the
Eerfu5|on culturing. Usually, the optimal pHis

gt énCeltge difte (Mags) versuspiew r(’aAdaY)emﬂmeQflOeP@’étSmemte (SPR in
Aiflcftdy BREPERC® BLils Bl R TR @éfm@?&n §0e200 and

are a a eou y subjected to

Fllgér o o\‘ié&@ celf density iand eall i\/@hlllt‘m;ﬁ"mathamyomwe dsquebed in example
penefiting fromthis process, i.e. culturing to an

extremely high viable cell density and an extrenely

high cell viability. According to the process of the
invention, an extrenely high viable cell density is a
density of at least 80 x 106 cells per m _, preferably

at |l east 100 x 106 cells per m _, nore preferably at

| east 110 x 106 ceIIs per nL nore preferably at | east

A SN A NS I B - T . A SN~




nunber of viable cells can be determ ned by the person

skilled in the art,

for exanplevia the trypan bl ue

wexebngiseh nmet hod. The specific perfusion rat ePCEEP2005/002374
preferably chosen between 0.0

nmore preferably between 0.01 and 0.2 nL/cel|/day.

nd 0.3 nL/cell/day,

It

may be of advantage to take into account additional

I e perfusion rate, for
.?%Sa.jﬁécglﬁ’%?%ﬂ%@% to be fed to the culture
and/ or the oxygen concentratlon For exanple, for
PER. Cﬁﬁ”) the d!gcolc ;eg%ﬂ oh—+ate—+S prefefa“h&ﬂm Volumat
__retasendingonesta| 3SR 2 ( es/ L, . mor eprtetter ab ) wic
Time effu iabili raoduction | production
FR)een nd L5 S r% gty gg richetrach B P
Bﬂrfll"l ni(l?nfg rgE—Pul QL”@%I >éd R fohn art—k U”\_’ fﬂgﬂ? rate
dav | tLed 1ei"’ﬁf'?fégtr1ﬂ_/@éntdd wobrdite] The outflgaw rat ePHhd o/ da
i Imﬁewal@ﬂ@% m_ned lf)\/f the perfusion rngf“q;n and i-€ay) g y
0 g‘éﬁ%r i 1 P-hosen @00anTeq8l ValWe. [1 n BHE2 enpodiMent NA
1 Oéobnv TVGRNT 1 P, 0 pfe QUTH BOW TTAUT I T 5 GESTANT I TY | 0,000
devoid of viable cells] In another enbodi nment|of the
2 | ig0enti of;00i oras8.00i . e. %éllsiﬁ$(nﬂl Qﬂﬂ&lﬂ'ﬂ i0s0 0.000
3176 Hvsd tod €ast gPEE [T OgELTE I FoqE anmd— ] 0.000
additional cel| culture nediumis adde to the ce%1 ]
4 c(MDOU'e 0d0conpen8.@fe forOBhe bi&mass r(Je(h‘rﬁ/aI Bi%%msg 0.000
f vat—aayn tead—tgshtghercert—glenstt DTBSS TR
5 Hgbgerove‘ conti ntousl 014st°p-mnse. :f%ﬁ1 >te32mnse 0.000
6 | ahpeoach0.82 onpss0.28 renoX6d cords nlioud.Qes or a 55 0.009
Adofinad +1 nm nhr i ~A 1 f A ot \'r\n nnnnnnn Q nand
A\ | LILA A Y] T \ o3 lJ LI 1 A T (J.lJ O, A%
7 brgﬁass péﬁbva igngrefer%gly s? rted Fug?rbe or?jgr 0.017
8 |Jag0 pfters7t he| ceh.bs hdve76ea”hexf a|steeahhs sthte7df d 0.026
ctan.- M ca annrnach 1 ¢ ihead vaol y of hi onmmece nf
S M-S proach—s— v —of rasSs—of
9 p?'ége'abpﬁget vveeq)TO§ and‘qé3 0 o%g7t he \/\/&%7‘59 vol Ets’n% 0.040
10 p&.lz?(day orglsre pred.esably 18 weerm7o zindosﬂfé)of thes 0.069
wor ki hg vol unel per day’_gy_en_q:g_r_g_p_; bl v hetween
11| 1%94@nl 28%0%f | heOBbr kil ngBvol hmP7pet d&14%™ r oVl 0.137
12 | P&BO D[ OMgSey T efrovgbsSt ¢p 31\ th "960r Ki n@ 4 UME” 155 0.179
nmeant lthe total volunelof the cell culture. Wth
13 | "bP3dnpss 188noval GP&p" i $lifeant Fne|ti B13% om thé-6 0.202
14 | BB TOqigae S[OPp gk (e @izpmpsSgremvyiad T B 55 0.238
conti puous approach islused he biomass 1s renoved
15 | 38126i nuo@s’l3y unt i 0.08he | e®8.30f | t 98 cel | Ockilbt urj ng4.4 0.269
16 | HDY0E] abbyg THE THHET MUOES reyuggl i "hiAmEsS TS5 0.318
started just before or |ust after the cells have
17 | n@dédhed a.68t eady @O&te. BOeX er a@|8y, a \@o1€i§i$rre of 4.9 0.397
ht-opass—i renpve —mhei) A2 =g 40 e
18 ugﬁﬁing vol une pé?ogay, k@?% re erabl&“%etmeen g and 0.592
19 | 3@%007 t By8wor Ki n@OZoI urﬂﬂ:}o@r d@@ (=ve|®29dre 0.780
nrofaoarahl vy hatianan hel 100/ R ~ W~ V"
1 OCT Vo O |u U IIU VAUYA) Ol PUI
20 gg;& Thebgﬂnt 08 1 d%ltléﬁ celor\égulture6F3 0.781
21 | medium I g.590ne too.ozmpenﬂaﬁ.@ f0l98th3 biocgszss remgval . | 0.806
The feed whereln gdditional cell cullture mediymis
22 é{aggd toztgﬁe cel IO-QZIturLWnEéy b@ mer ge&)'qgﬁho t he 8-2 1.012
23 | RBI00USI OB f7e€d, a2 Nay fe® Pe 9sdded o/ Separ ate 1114
feed | The persion skilled in the artlis aware how mich
additional cell culture nmediumisneeded to conpensate

for the biomass renoval .
addi tion of the additional
culture will
In yet another enbodi nent of the invention,
substance is produced by the cells.
substances that can suitably be produced in
are in principle

cel |
rate.

bi ol ogi cal
bi ol ogi cal
the perfusion culturing of the cell
bi ol ogi cal
especi ally manmal i an,

al |

ani mal |,

Gene
ce

rally,
[

the rate of
culture mediumto the
be the sane as the bionass renoval

a
The

substances that can be produced by
and yeast cells,

exanpl e therapeutic and di agnostic proteins,
growth factors or peptide

nmonocl onal
hornDnes

o,

ant i

enzynes,

bodi es,

polynucleotldes

o,

S

for
uch as

such as VI r al

T
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refreshnment occurs. The performance of a spinfilter,
an acoustic device and an Alternating Tangential Flow

W@ 2006)p933mé t wi t hin a conti nuous perfusion cul t BCEEP{005/002374

the PER C6(r) cell line was asggessed. Materials &
Met hods Cell 1ine and maintenance : A PER C6(r) cell
line was used in this study that produces a human |gG
L Afigvere maintained in a serumfree comercial
%dfku_m(EX- CELL(tm VPRO nmedium JRH Bi osci ences),
suppl enented with 6 mM L-glutam ne (G bco). The
PER. e j j n.enbryonic cell:-1ine .
s 2 S 0 S el YA b SRR Atupiog ffturing of a cel
usi ng eultpreosninaigingoset] st ldne meebum ot s, whareineact or

Set - up; 4 ' reactors (Applikon,
Net her?eg#gg&ggnm%%é%gs%&n%l P& used duri ng this
st udy.tha @llacuitupCl8 drontateal beer aBfiltdBr module Gomprising Waow fibers

used t t r t. defined oLNnts.

Torper PN e bl o GRS 588 2B oIERLY isp ing coll cutre,
" C) . [reidbé fled withingba fittemuedile &t aroalteneatingaangevtibeibwat

50% (range 40-60% of air saturation by automatic

adj ustment of inlet gas conposition through the

heals froeessnatcordigg td thaemt!, syherain rige tllf oulgire anedium is added at a

6. 7- 7 By TesRn A Bt B P vi o (he

headspace. Cells were inoculated in the fernmenter with

an in iabl ] . density range, of 0.2-0.5 * 6

cel | s/q§ rﬁﬁugg}éﬁtﬁs—i %ﬁﬁgt?lﬂ {;ejlgcuétyy ea\'c{i/lli' %IV@b&eeﬁ%' ‘%é‘ﬁ@f t (}8 |

in the range of 1-3*1 06 cells/nL. Cell Retention:

Cells re retaiped in the reactor using thre . .

ai tf oo dly Buliion tg e a?xgrﬁls?ﬁqo'f't“g S Rt el WsHein iy €PR is the
si ze (spEEXic b)er;ﬁlsidﬁenataamy)thmsteu'lsam\icgﬁbeoeldbl?’ltur@rr@dmrs fed to the
AD1 1 t Lon system an ontr er . .
(rop! 1ERLBufife bR pP NG GE o Hiecfi A aifeg P ol cel por time
ATF- 4 unir@ind ovhenein ttheamidblecied idegsity isHthasambenbevibisie Icelg per unit of
fiber m)r ane nodul e (Refine Technol ogy, USA) was

assessed "“The hol low fiber filter used was nodel
CFP-2-E-8SIP (0.2 micron, Area: 4600cn2, Anmersham

Bi ogci 0 I ped from Magel .l an inst nt s, USA)

To hei Hiokt S0RBE v SR omriin R SPREGPeuERR 01 and 03
cont r ol/detttdpywas i n operation. Analytical nethods: A

cell count fromthe bioreactor was perfornmed using the
trypan bl ue excl usion nethod. The nunber of viable

cel 4.s Preresdedoeomiingeth asy fonkl afnthie gecedimgitiaimé, eBbleth biomass is

Rocen Oy i iaED AR el GRURLEH o tef ot Siire mecium i

haemaagtedttbe celbsulipk@aced under a m croscope and an
appropriate nunber of boxes was counted. The viable

cell density was cal cul ated using the follow ng

f or8rulPaoceds acerdig to diaimsi4, ywiietdinOheckibhmbssirpnovélAsBtarted just

x E/3 2) Wierein A = nunber of nop-stajned cells in
squar égfggesgg\d%ﬁ@g&e&ellﬁ ﬁﬂ‘-’%'ﬁe&cﬁ%qja 8%""5&‘ Si"’ﬁe square B E

= dilution factor Antibody concentration was

determ ned by a analyiical otein A colum_using a

HPLE R LRSOND b BB 5 AUEIR Foffurin A s 1 removed o
concebbtnaieh @antetD %l ef e totabblume babiesehtulture et Baat i on

curve of a 1g@ reference standard. Results Perfusion
Cultures Results obtained with the above materials and
nethosocess asturuing ith ahiy Gue es tte Precbeifig RiEIME OwhéiRin the alternating
Figures: Figure .1l: Vi ab(i/e cell density (x1 gq.cells/nl)

ver s uErgantal favis et B3 apeiimila sitsilng 1 ool cultde over a
cont i AkFURoAE ombaAsing GoONRN HiBbisOA R Qéin?%nb%@r pump to remove the
produci ng PER C6(r) clone using a spinfilter

separation device. Stirrer speed setting of the 1L

Appl i kon fernmenter was 100- 150rpm The perfusion runs

were performed in 1L working volune. The specific

perfusion rate (SPR) for both perfusion runs was

A ~ o~ S " s o
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Bl eed rate No bi omass renoval was applied to this
process. Materials: 6 nM (final volune) L-glutam ne

W@ Gosoey78 n Ex- CELL(tm) VPRO nedi um (JRH Bi 0SCPENER2005/002374

USA), 12% Na2CO3 is used to coprol the pH Cell Lines
and Culture Conditions A PER C6(r) cell line
expressing a nodel 1gG was investigated in this study.

Toe, PR e kbl BRI PP O g g e

| i ne isepatsitiont o generate conpl ete human nonocl onal

anti bodies (including the glycans) (ref 1, ref 2).

Cells were cultured in shaking Erlenynmer flasks at 110

r pmBanferoggassa@cCordihg thaay swacd thé prbasing Clabkss wimsein the cells are

Sones. i ® GebTob el or 4 Re i 10EogY er i gna  col

Bout , wehilitp 00 leadPEBC6 cel |l |ine for hunman anti body
production', Gen. Eng. News 22, 50-54. Ref 2: Jones,
D. et al., 2003, 'Hi gh-level expression of reconbinant

| gG&9i rProbesshancardingelol ayi ore GTHRe qaﬁéqedngaﬂambnwherei?r ibg.aggregates

AR S B s

t ensi on, tenperature and agltatl on rate were

con a ed bel ow. ocess Des

G ﬁéq%ff’éedﬁsn%cﬁ LI Hny BBl PECin ey, WhBiein the cels are
moculaaﬁmzairceﬂs,ainéferabbj thacheradian geltsapgpeast célis2 - 0.5 X

106 cells/mM and a setpoint of 0.3 x 106 cells/m.

Perfusion is begun when the viable cell density > 2 x

1061 t.étrbesessrdccondingtto diaym S Opivhére ihelcels srewharaimaliat célls.
achieved first. The perfusion rate is dependent on the

cell density of the culture and the rates used are
dest2.ifyecksisnadcoedingid eldirel thy. wiatin theembinewliaateellarte PER.C6®
the dilytion rate are adjusted as the cell density in

the ferneénter increases. Perfusion rates utilized for
culture of PER C6(r) cells The actual data and results

fromt X st ot esflowrat .

spedt Fedessy B0 TAY hod ot T, hiePubd el dpngrein the cels
shown predutalal kdol@gibal sobstance.i n F| gures 7 and 8. Figure

7: Culture time (days) versus flow (L/day) and

specific perfusion rate (SPRin nl/cell/day) for
PERI£HRrodess ebteording t tor exdhims i 189 \ahe;remf tilse Obiolpyicale Sebstance is a

the. prostapRlie Rt SRlel R A5 et @lnel PG & orown

Oblt ai ri@dorf or aepeptige eha2@ore Ven hnZWGC?Sm|TWCIdoFee such as a viral
t t { .
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cells, wherein: cell culture mediumis added to the

cel [ t he cylbtu cireul ated

0 AL ol g8 oy S, et B4 B g urer
out f | pwrifidd ihidgunetrdeaw prageasihgwer cel | density than t he
cell culture, and the flowwthin the filter nodule is
an alternating tangential flow 2. Process according
to claiml1, wherein the cell culture nediumis added
at a perfusion rate cal cul ated according to Fornula 1:
Perfusion rate = SPR*total cell culture volune*viable
cell density (1) wherein the perfusion rate is
expressed in liters per day, wherein the SPRis the
specific perfusion rate, i.e. the rate in which the
cell culture nmediumis fed to the cell culture
expressed as the volune of nmedi um added per viable
cell per time unit and wherein the viable cell density
is the nunber of viable cells per unit of volune. 3.
Process according to claim?2, wherein the SPR is
between 0.01 and 0.3 nL/cell/day. 4. Process according
to any one of the preceding clains, wherein biomass is
renoved at | east once fromthe cell culture and
add|t|onal cell culture nedlun1|s added to the ceI
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