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NEW PHOSPHORYLATI ON SI TE OF M TOGEN- ACTI VATED PROTEI N
KI NASES, MODI FI ED PROTEI NS AND APPLI CATI ONS FI ELD OF
WA BB6IBENTI ON The i nvention relates to a new PCT/EP2006/005600
phosphoryl ation site of mtogen-activated protein
ki nases (MAPK), to the nodified MAPKs in said

ARSI I ohb ARt ey, commpuarions
O NN ARISED, U RO T eV BB R HYbALAZIN
10HANRSALERAHEREORand p38 and their respective

isoforns [Pearson G, et al , 2001, "Mtogen-activated

FREL® OF THEINENTIA$e pat hways Regul ation and
Tﬁ’ ﬁg q %abn wnﬁ dlgﬂg%ﬁegggarﬁ?ggﬁ"éﬁu ?Jaa)so.,d

{ t
o RsEd e ilA m@a‘%ﬁa "B 3T RN e A PV YR gfthalecin-
1y1lcas Welbpsorfigmaeruicallyoicceripble splsntheerof-on, notility,

osnoti c responses, response to stress, i nfl ammat i on,
BACRGROUNDD OF THE IRVERTION of a certain extracellul ar

T@B' PaebiSs) r?ﬁrﬁél@ﬂwé Bcﬁ% fB §c|ofnI Jfﬁ/taséé\sr\”?&ﬁ dlfﬁ@ér{t%Gng endothelial

C%Yﬁ Oégnglﬁglastgfm ghocfﬁ;'/s pwpna éyo &&ﬁ%{jéﬁﬁgéls an g growth of new
caiEy H%-‘rsﬁisé'fqnbﬁx'afé’tge‘?'ﬂ?qﬂé%‘is%ﬁﬂ@%@f‘ﬁ}%t prSHnyRJved in the
deNedbenoiant pf tie vagculanrystemscof taninead 9rgass vaditigeues. Trangient phases of
néw Vesselifofmaiadn (Yebvasdularisdtion palsabtur acthe awnttibody, for example during
tnmheﬁgtmal éycteh LeaRd Bl%gn%dy%rtd)ﬂﬁﬁ’é WeendRshiiXga is a

resi due of an am no acid such as, for exanple

arti utam c acid ut ani r . .
stgﬁrn%ruwﬁfr or s 85?%{?.kaﬂwg&@ﬂ%ﬁfswe%drvﬁhé SiefdeBf agpiogeness,
Wﬁ@@?'ed’?t”ﬁwagﬁ'ﬁa PERTIASEy heeaanNgiRdblagkgrpe i haefzagigMmpe ¢ peoplastic
diseasas €sdlid tehauge Fufthpimogp hheydoaiplexgreeseasalf vasculogenesis and
afglb§dneait BSve Bk Fodsd td iRUGEPPIWHAIR rhAGd Off MoleBilBs; fespecially angiogenic

gKvaRﬂ?ftffors $hé H@l#él‘ﬁ:‘otrﬁellﬁlr@@p‘fon@t & well 95 SRR @88 molecules.

threoni ne P38 Protein p38 MAPK, or p38, is an enzyne

bel onging to the famly of sepne/threoni ne ki nases and
Regenp FAGB0BHAVERHEMD SR NG SMIRNYoRls GRYPIORIMERt, 88 AEENY growth
aeck irea wide nsinrhes of patheladisal conditionssand diseavespltieg angieganic factor known
a9 svastuler BidocheliahG@ivth EiatodtQVEGH)iferniepsdof, thiehiesw@k aé@ilating the

gtowtRlaR ditariMiiaasn ot trh%%s&@éﬂs‘fls'ﬁeﬁ\darﬂr@} &ibokEMBIE. BFeier et al.,
S e
con%< ? .%’g%}ﬁ %fdggs‘}%ng}l&h@i)eﬂg p Ospﬁ%F 3'/? ation

and activation oft ranscpption factors, of other
VEEharagorgisgedicolly NGGFdgif eimegict ﬂ@'&qeab“"{eidt“ﬁ kta glycoprotein and is
siraqroralian¢lated s Erigretet AVt 6raevth Fectb S (PDEBRB 1t sgfreduted by normal
céli rirfeerane thrAodh®RiINined. SEGFlidIan emdatielidi &diledpebitic Hitdgeresnd shows
% drlik ;;c,lﬂu@ity iR el §y¥te§'r% (d_ J fr?cfb‘?crgorrpg%g vk Q'cﬁ@t’h&actnc for

refore

eR%ot\Aﬁlagﬁells agd tn'honogyﬁte?1 ang mc?:ces Ia rﬁmoger{ actlvtateorsbm ?ndothellal cells,

which are Higg 'B\é’é\f?ddbé'éer 9’@6“%'%9&95?"6%‘?'1 ofl Be exirperdlulap arafix during
farmakiemat capdiadies. A rurabaieh shlisaeeopus of VEGE-Asse &howt wlich show
cbrhparabie miolotdidan activaty) batbdtactsdifferiinutie Hpasfeel)s that sqardte them and in

t’dir ﬁé’ﬂ)@ﬁﬁ bq{dﬁrfgeéaﬁﬁﬁﬁys in %&ltl&sghérﬁ QfObiRer hﬁ%e?sﬁof the VEGF family,

t M
S35 PO SR LT Y deoel il dhadeeTh
phosphoryl at ed by MKK6/ MKK3, enzymes of the ki nase
Aflengie Ingmbg U pfch Yipat WUM%J:?SP‘?CI?“V [9EoBRs PndsFaIHAPTAY express high levels
ot tectdF aB8ntis sarahthes seeptad. ThisghHsdedto ik hyebthesis that the VEGF
rdieHiet ibp Remblredelsreslil@b@aulbteethp IgpslinBtdf Blbod fecaiViddsi amashe

%r%&e& tIRbECH LEniEHNR B PASinE ManhBeafEMGE ARARIGh tAE improved

ammat ory processes and takes part in different
phyS|oIog|caI situations induced by cellular stress,
as in the case of sone cardi opathies and inflannatory
phenonena, and in cell cycle control Throughout
several years, the involvenent of p38 in the
devel opnent or evolution of different di seases has
been anal yzed The i nportance of p38 activation in
establlshlng and developlng cardi ac fallure has
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and after taking ahquots of these |ysates (10% for
overexpression control (lysate panels) the inmmune

W@ 29pl1ep3e3 wer e i ncubat ed overni ght at 40C ThePCT/EP2006/005600
i mmunoprecipitated proteins (Ip anti-Flag) were
resuspended in an el ectrophoresis breaking buffer and

blé;% gc&r Lt%'s EmX‘@,f&%ths%é{-? EéFlan/fessmn could F)ﬁplam the

rotran
Oq5HEEGE éa 88 %E BoPakepts Wit ¢! '%’% DIrge v eﬁ‘cf ﬂfethe role of VEGF
aSaawtum;ﬁnaQaeWts farrpin viva haspreen obRirad feard stugligsrin which VEGF
expaession ar EBE@Ltivie] wis iMhibited Jhts was aahievad pite @infibddi¢s wiich inhibit
VESHAdtRILS, Wit 8ghinaAt-h&Rtied veare- 2ahutsh@dviidBandited signal

tr§n§dﬂ’ﬁ:|io%t L9 Q/eWa% QI t?'nQJng‘ 5&%@59& géfp RN nﬁxluég %pr%%qes led to

g%ﬁuft'%ncfﬂ? et Allamd S BB S St ciouing Pagads VB @ resut of
fted HEnQiEtapgioBgnefisans of the anti - phospho- p38

anti body (see Table 1) Figure 2B I n approaches
Thel€Bid thade VEGHRNRSEptEIRSARD@edeRt Zhnitibdi B> MéigaXJY. ¥ESPA binds to

vﬁ#ﬁféd&%é&%ﬁ VE@H@%B%A %@&?&thFE&oF BiRd 20 VEGREY VEGF-A and
g%ssecitotrgmls K\ﬁ/g@&? eCtaenéije hnd tﬁ {Eggg"%%gé’ I taavé&-n DODmd to
V

iRiBd ation point ( O and 5 m nut es of isoproterenol,
| eft upper panel) The Fl ag-p38 expression controls
VEGHRRBlis gEpetidllyaifbo@Rifoe X @rewittoof igmphatil vesédiowrich paayta) role in
ttf?fﬂﬁtr tah@ nieRistbsel PORHEGBA EALPInt Motk r GRKEs ek |sEWB! askifthd, the lymphatic
tl%ﬁ f rﬁ%] mntgaégjdggse&'fna[f)r@[neéhé a-Ue li gﬁ?roa(i'l 'té) Puflgmmatlon

Ween S a
o SRg R0t EePUYE TS Rdlped Yo5od THA Fededns FEMbIATE syareptiiity to
stingulgtiersby forgign é?ﬁ“}sthe vectors encodi ng b2- AR and

Fl ag- p38a were introduced in HEK293 cells for the
APtHeR® Seploras@ UpihgmehdtarRSIO@RRONSe SilE? oBfe VEGF variants is
tr ranlnEfg(y Oﬁﬂﬁéﬁlrﬁrts%&ﬁof tﬂ/oq'e&ébtt@rj mé\ga}l'&tlnbw th(anfw agga%twatuon

o o a Vi %e Eﬁrac%@Wg%é%gmmaﬁlﬁ 'Ik?‘ngltce)[’r\%Ymatlc activity is a

5'9'?% f\%é?xtwmﬁft transfer ﬁﬁf‘?%‘ﬁ?eétf OeALT tq '5%5 (Byrgeiosgherylation) and to
dovowstneainesianap enoteicales. THés aliogistfornintedagbian eNith anoarttire intr@Relar signal
cRsgdecshially lapRy tpandathaliat tell groipraging apd higrepore Sihie Gacroscopic

relslii® Yethe PéHiatioR R haw38dseisn the cellular lysates Figure
2D In experl nments identical to those descnbed in

S@%@%%&n@cﬁ_@ eea?&%kle%caﬁbgfs%?gc tal tl C eélv \Iﬁga}/vcl%h E\J/neglogene5|s
inpibgingpgbviiiaand eecidepltyHé- thmonmﬁéw[ @lf@vﬁmﬁswl) phthalazin-1-yi},
inclegipg Glts/weygof tihgadwulamthensyoriecigoidt sattitbereof, at be iritaxesting
cdAdliatd P trebtiferR BE tUridurs.Othid conPBURe Y &CinPbltad &rchiIRRke NESFR

klné‘&sl Vfﬁﬁhﬁlbﬁi@ﬂ% ﬁotsd“e%\héé%%n %'}?e@é%angz&g%locks all tttl]’le signals.

overexpreSS|on (upper part, as wel
38 activation state ineach point hlome

(4aFR'?f°B%§/Bh‘b(‘iaﬁsﬁ'dYA@eE!Péth'E?é?f'fr h YAJ hatdhe ﬁ%%@&?'f%tré'ct“re set forth
bglemunopr eci pitation controls (Cneg) of the M

anti - Fl ag- agarose anti body were carried out Figure 3

shows how GRK2 is capabl e of reducing p38 activation

by MKK6 CAM Fi gure 3A: HEK 293 cells, normally seeded

in mltiwell plates with 6 or 12 wells (M6 or ML2),

were transiently transfected with pCDNA3-Fl ag- p38 a,

PCDNA3- MKK6C AM and with increasing anounts of the

PpCDNA3- GRK2 vector In this experinent, M6 plates were

used and the DNA anounts introduced were 100 ng of

Fl ag- p38, 100 ng of MKK6C AMand 0 to 1 ng of GRK2 In

all points, the total anount of DNA was conpleted with

pCEFL- EGFP and with enpty pCDNA3 i nstead of

PCDNA3- MKK6 CAM in the case of the control (CTRL)

After 48 hours, the cells were harvested by |ysing

themin M2 buffer The upper2 panel shows the

over expressed GRK2 dose The p38 activation state was

eval uated wth anti-phospho-p38, of Cell Signaling,

and after g|V|ng off the antlbodles of the first

I I T 1 M | . NS
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i ndi cations, the sanple was resolved by HPLG-ESI-IT
(Ther no- Fi nngan Deca- XP nodel ), working in SIM (single
WO 2votten3d: ori ng) node so that the anal yzer onl BCT/EP2006/005600
fragnmented the candi date peptide A series (called bn
or y" n, according to the course of the fragnentation)
was assigned to the recogni zabl e pepti de nmasses A nass

corresponding to the Db seped{jn the orange disk)
i ndi cating phosphorylatioi in the threonine present in
the anal yzed peptide is sgen ipn the | ower spectrum
fromthe phosphoryl at ed”sanpd€ Li kewi se, the tota
mass of the peptide (ilnside the yell ow oval) was
identified in both cages The m ni ature wi ndow i nserted
na y the Figure shows the
ntial elution in the HPLC
col um of theg _sane peptiap fromthe phosphoryl at ed
sanmpl e and t haxgefit PelG ven its great er hydrophi ha,
t he phosphoryl ated peptide is eluted a fewtenths of a
second before Figure §,shows that p38 T123A and T123D
nmut ants are not phospho ated\by GRK2 in vitro Figure
9A: p38T123A and p38T1230 gi ns, fused to GST, were
made by directed nutageng ’;‘the prokaryotic
expression plasm ds pCGEX2 e ability of the
reconmbi nant GST- p38T123A and GST-%38T123D proteins to
be GRK2 substrates in conparison to the wild GST-p38Wr
Tipe sdlehiility af (4 -alblokopberiyil Yidd (4 qmyridgmiettad - mhibalazici le @l sckxkremely
dépeadéntgin gH. \WaB e A e BOEnHRP €41t rR@SHTorbSHENGS BN L4-b\RiyImethyl)-
pRb LIRSy P AS BRI RdrRR th 3¢y RBGhAES haOWeEaRARAL Solubility at

V8030 a0 SR soh OB PR SN RERIRATL ot pnreseo
schere—of—p38a—n—whiech—+hefunetioenral—characteri stics
are hpdhl i gBtfésfed such aSolubiityKimedm® donmmi n ext ensi on
the location within the sane of the TGY activation
segnent and of the LTDD3mgequencesdypothetically
regul atyed by K2 The Cygotif, initially involved in
regulﬁaing substrate and activatg{ association, is
al so hi‘ghl'i ghf®d Fi gure 10 shows®that threonine 123 is

a hi ghiOy cons®?ved resi #tfe, located on the outer

surfad® of theesdocki ng gLoove for p38 activators and

substgates Thgesrul tiple alignment.g that appear were

made By the Qustal X prggeam (http //wwwi gbnt

ustraghg fr/E%oInfo/ClustaIX/ ) $§4Ex Per di guero The

dasheS i ntroduce gaps for_adjusti'ngthe alignnent The

i dent fcal resYfues annn%oall i sof orms are highlighted

in redOwptingvesn a yel | d& bEEkgro8mdi0bl ue and green

backgrounds ivi cate consesrumti veisutostitutions,

according to large or small distribution,

; ctivel . ' . [ ,
SRES BRFLY Suknole 1 BR3r0n Bld AARERBCAE e ot 5 eyt above
S & Q GHBesdeorante thtessreialy ofl ALt gisua sybstanc i dissolved before
entaring Blesmalli igiepEte -anepspitiaty aH of Te ¢rod sebgtanseshould fhe dissolved in
thelgaewitijnice. I¥Bleatledn iosddnitglobtaghiatidfacipoy absedpt@utof the drug
subdeinké, aRaldhyy dubstaRée FRGURNEEMIBRIPEd InSENimMedidte-rbiR¥RY formulation.

part with an arrow Figure 11 shows that the p38T123D

ant. is.not._activated b CAM and | acks ki nas

TR0, P8 et betn s*ﬁ“%‘{ﬁﬁ'@ AP SBios SRS PR apte release of
3 Jrgpbstenes: HoWekH e Fiditiongo theyingaasedyFrsts RTPERIEE 41t8, the
mickoniadting Procatresd nivibanef OBKroR@ODamfagtprimd problems, such as
adgerd3aBlidkl &) thaemierosiaed patiolet, ddherenté of thietrhictoRRed psitiales to

protei ns GST-p38W, GSTp38T123A and GST-p38T123D (150

nM as reconbi nant MKK6 CAM (40 ng) phosphoryl ation

substrates (Upstate Biotechnol ogy) The reactions were

earned out at 300C for 30 m nutes and the proteins

were separarated in 8% SDS- PAGE gel s The anmount of p38

in each point was visualized by Coonmassi e Bl ue

staining Then the radioactivity in each p38 isoform

I T " oy NN PN
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defined by nultiple alignnment of am no acid sequences,

and t he phosphorylation at said different
WQRWsHBIGPy | ati on site prevents the activati on BET/ERI0E6/005600

MAPK protein and also its activity towards its

substrates, and b) an MAPK protein conprising a

pr%ﬁgaw Ve ui‘blpf?éng,eetg.s {T%yball”slé¥ rrtﬁﬁ Irnqié'f'gnl'z@d &rug substance. Furthermore,

phos Hor ation site, or at e area sur?o ndl ng. salq) 3

PRRELITD 1S A155IT6R 25 PEI NARRIAOYS Wi P ditEmP! YPrRRacAmI of 0.1 mo/m?,

i.Hesgling gfithe dote ibs@nes Mkt @%urmeéggmfpinpﬁ cempditions and the use of e.g.

high shaatriginggegmeattondmpied MahfAPEdpetatarisfers end aorf-cagamwed handlings

oftthe SRflsubs@ingé.n conpnsi ng said phosphoryl ated residue,
wherein said different phosphorylation site is the

threoni ne residue,in position 123 (Thrl 23) of use
AosiToaly Geeds mneas " PoBIRAET SR R RRal pysed oA fon-
miggienized @nthlerapiienabl 4 (S axddHTeYe-rRbthaRzes prvdk YI BP3raRcpyfically
a@aptahlersak¥\Riergsfpbewall &g as ffori odsbesfedeffigientupriepgiabon of such
foamu@apenNt of am no acid sequences, and the
i ntroduction of a negative charge or a bul ky residue
at said pho arylation sjt or at e area
1S S Sarire Rk ERvsplb Shatcihodl 1472 B i Bsscateypave to be
adipinisteres & Casces BAtENKINPK d3¥ ¢incaddition do gkhes medicamients)i The patients
havevtartdiee abhaut serbeapsalees dag which i tugpdeadsteiqw patieat cernptiance.
"positionally equivalent” refers to the position of an
ItAEtHEPefB éi/ic%gnt %MPgddﬂg&{ & the\WRES Fbrfahﬁébﬂé!'iﬁhﬁ'd%_te-release
S f . R
@b BEBR B o o BT LBk rRAOHERG e LK BB Eh Roying o hioh
drugpl ‘protei n” includes the ERK, JNK and p38 protein
ki nases, as well as their respective |sofornms, of any
Tisppesas ihventsrahbveosurprsisgy tbuod tbatesfoamdiatibe ps described herein can
bé PRphi<Ngittas rowist pRdc@ibntgietdss GRd WhlcAmaskftRgH Bag anNndiemicronized
dlfu%%gst'aﬂcet he i%ﬁ'n\é'd[%‘f\é-?ééd's'e%quﬁ#%n&’%h%ﬁ%[ﬁt@fﬁs%tmﬁ'\limum_of
earg&@ ﬁ iqgta , 2001, I togen-activated protein
PR RS P5 fiways Regul ation and Physi ol ogi ca
Functions", Endocpne Reviews 22(2) 153-183]
Thus, thenehiedof Ore prieserdrinveotion isdo Peepidene bighdéadsstlid phaPpraceutical
fapmalatibn 8f AGH M ohigeth(h-tiorsphérah (£ (slpyadasesyRAsitmalazin-1-yl], or
pﬁ%f&ﬁ%eﬁ%@?@&eé&bie! Bfts tHerédtewRich ekifibits a reppbRRVIOimmediate-release
Og\lﬁgdm?e%&os an'c\.@ K kinases are wi dely distpbuted anong
the different species and their primary structure is
wi dely conserved anong the different nmenbers of the
ThiF Phiecleistmetayyi the salid BRIRMIsgatisgs doradatioppdrfitdon dhé3pranded
cleinar. act epzed, inter aha, by the existence of an
activation segnent conprising at |east one residue

SEPﬁgmUilﬁ-l@iNbﬁh‘F @hosphoryl ated by the suitable

e In articul ar_enbodi nent, .sai.d activati.on )
e IR revcy Mt Rekcrt inBanFT AR T po B B Rl i yacon
corpprisiaghatiost CPYe Rnweightpfythe Sotahforguiptien ofgn-micronized (4-
chigmophémi)[4-dAaby N miethyhehthaladiehley! bfor arpharmagsutied!ld aceepsable salt
theaddf] whidrain 2 ndued70BNdf,saa@-dhtorbteny BRi-(upyrafyiraeth@lrphthalazin-1-
yiachith sigdrratafichr R anahit ther&drdis dlsHil @ remAGidsolid pharmaceutical
fogwa%k u{?wrggmmesa%dd&é%%eb% {hethep fsaﬁgad?e%@{hog 38Rg 0.05 M

a | sofor actlvation se n

KE&&%“ readamtﬁ%tcaew?aﬂ Batf oFS frt?r%fﬁii‘t'(’l‘)"gﬁa and 50 rpm as the
stygigptraténs 180- 182 of its amino acid sequence In

anot her particul ar enbodi nent, said activation segnment
I 9 RSL Sspdie tr@:ﬁrﬁﬁér@%@niiéﬂ fdbted tdf DEdIMl dvsddd fbrm, in particular a
r,- - o I, . . . R

S e Sl i 6 sl R R ol Ryt §Th€ invention.
i nvention, the MAPK protein of the invention is

selected fromthe ERK, JNK and p38 ki nases By way of
illustration, in a particular enbodi nent, said MAPK
protein of the invention ista p38 p38 kinase is wdely

di st pbuted anong the different species and its ppnary
structure is widely conserved (Figure 10) In a

particul ar enbodi nent, said p38 is mammal p38, for

o o o Y Y e o,
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phosphoryl ation site prevents the activation of said

MAPK protein The I ength of said fragnent may vary
WQR0hi131393 br oad i nterval , for exanpl e bet ween BCHEB208005600

am no acid residues, typically between 5 and 25 am no

acid residues, preferably between 10 and 20 am no acid

resi dues Nevertheless, if desired said fragment may

contain a |larger nunber of anino acid residues
I”A@j%lhﬁuﬁﬁé'b%@le?t the prepent IYRRIAN "EBFRSIS ACORIPOEHPT ghBOMfmicronized
paarhiclAST( 4pehdare pirenyf) [ 4-Kre Py midvémethyh-Ahthadazivad tvl; @F arpharmaceutically
akapabicrm@nttherad, dalinggmeNaleoinphe s@ge SEQOIIDOND: 2nd a ds, value in

th%%ﬁ;émsdmgp&owmedee%meea%&IMQELnI Y, where

represents the phosphoryl ated Thrl 23 reS|due and
the remaining letter indicate the annotatjon F
Ingef ReenfLTther drReSdhe RreseRy IRYIbion &elpter t?:HbeefOHf‘“'ﬁB%% {pggnvention,
thiei dogage, foamiof dieinversiondoribietcop@ositompigihe ynvyeptiawforese as a
miebicomgitout evol ution, therefore said SEQ ID NO 2 can
be considered to be a consensus sequence of said

Q 40%!98935?@ e t.be@erﬁr HJIE%: ?rg Qéflg’teg rté) {h%' o?fclﬁl% atlon of the

S I C
R e HRER o o B U b S B gy for e
MRRPRCrOled Med sAPENKion fesrergant f<aefir ge or a bul ky
residue in a phosphorylation site (or at the area
t’é%%aﬁblﬂ@f BspeztitHd frbded} ifvlation wldléd foes @athotiropBichti®y cancer, said

%ﬂ{p\‘tlsiﬂg agﬂmﬁstEﬁnéDE tﬁér&ﬁ&tlﬁél%&h&@a&%t of the formulation of

tr}?r 8\’/‘?"%8@ her@%?qeoﬁe"a °f§h 'BV%PUPP e&ecnﬁnpo ey ggh% 'n\{en%%n toa
patiqns in geediperesf.of npuse p38, a |soform or a residue
of a positionally equivalent am no acid suscepti bl e of
FMWQ@NC&& oft the préseneinoérition WINBK apparesti frorasheé belbw description and

CF ge@ecpya,mgl tiple alignment of am no acid sequences,

sai dnodi fication (negative charge or bul ky

es dueg at _said d| fferen @%}sphoryl ation site
B E’\:/QFF RIPEICN OF IHE B I d MAPK protein The
Flgehghwl%ﬁ Padicte izeapime digkiputian of W”laﬁ‘l”r?t%pfﬂpéﬁé according to
Exathgeval , for exanple between 3 and 30 ami no acid
resi dues, typically between 5 and 25 am no acid
Fl{ge§' gb\ﬁéa Rg&f%feesﬁz%hl&(urhél%ﬂéﬁ%n&@ oPP\thadthAEbAParkl fcording to
glesiaues vert hel ess desired said fragment may
§URP'Sin a |arger nunber of amino acid residues
Advant ageously, said fragnment conppses an epitope of
Fign 3 9peWGS plpettelefﬁlzﬁvqlme distriaatipo af YnagwARse Pespared according to
ER&hplel3ogi es are known in which the activation of MAPK

is involved By way of a non-limting illustrative
| .
Xagglég% a AR AlY o(t’&}‘éghgtr%'t 8@1 BQ%H%?@'Y*Z?E rebaldaCdcEiibing to

Ex#BR'Bior yI at i on reS| dues pr esent in the activation
segnent, for exanple in the Thrl Qand Tyrl 82 residues
Fof Sehowathe(neatioashipB8weean coopression foscekaralirardiess of trectablets
ptdparddaatexbiple ¢.he activation of MAPK can be prevented
(preventing phosphorylation in the phosphoryl ati on

' ' egnment of MAPK) by
ﬁ;gggﬁgpﬁgﬂaﬁ 'ﬁ%%nﬁ?%gﬁgkhggo@f a_negative char
As exglagd ﬁ9°%§fredleresett 'svgﬂaomewvwﬁssbﬂawgﬁ'aﬁ aé?tagd gigh-load
selfd pHasmaesaical demuiatibinreymphisingdbe prugsvhsie)teatdreviorephenyl)[4-(4-
pofidydmaithy YAfPksalaztentyilf, ioed pharmbdveuficaig @ ddeptableesaiti thare©€ ig non-
mbesRbPfarmation in Thrl 23 prevents phosphorylation in
the Thr180 and Tyrl 82 residues of mammal (nouse) p38,
a isoform, and also the fact that phosphoryl ation or
i ntroduction of a negative charge or a bul ky residue
in Thrl 23 or at the area surrounding Thrl 23 can
prevent the docking and activity of p38 towards its
substrates have inportant ki ological inplications that
are useful, inter aha, in the diagnosis of a pathol ogy
nmedi ated by an active MAPK, or for determ ning the psk
or predlspOS|t|on of a subJect of developlng said

' Y Y e
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chenot herapy or radi ot herapy produces the signal that

i nduces the death of tunor cells In a particul ar
wepwedsnent, said MAPK protein of the inventi oPCT/EP2006/005600

phosphoryl ated mammal p38 protein in a phosphoryl ation

site that is d| fferent fromthe phosphorylation site

[.Sjtes r% |n t{]e activation segnent of said
ﬁh‘hﬁh " a phosphoryl ated manmal p38

When g$gd lz%gelno?heéem a'@q?eﬁ‘tcr%'f'zegal'sdnfﬂnéﬁ FhmedmpTd “hegpa"t'de size
distaibatiqrhie sp tioatydt d¢astl90%sif dureparticlen hapdsa harticlegliameter of more than
5@ PR esI8dated irdeh the vbiumeldistrdutidrocdrhe uAdeahs prdsomptiomor spherical

aWE:Lzés,ﬁa %@e@&]ﬁra‘c&iﬂ%ﬁ%dgﬁ@e% BREAR d?fat fdas W%Phﬂ& Rell-
lwgﬂt It[]? PIE)'E%%{ or{ WSPWI':émf% Pgeed t:gn es?rlbe a %I 1 Pa&lf:le e
d'éﬁﬁ'ﬁ%ﬁﬂ"@ﬁt/ vawnﬁlﬁwhm dsRemsiedt Py &he specifif eW'P'P‘S”h%}drﬁ?&““gs used.
THewefored dnis irhgartapt &o peteahat widngverdbé termso npadiglecsiZegdistripetion”,
"dakisdd diemetedf, "Bat,al,n0ides, e ét edte igedVAENKint SicRild1Se understood
thfapmgos%aac aued éwaﬂ@est Red rREHindaich thenMHnie bilvag9Ricaht to be
d tﬁrmlnﬁé] froTn Fe vol(eln}e djsm &ﬁﬂ&ﬂ%zn%e& a%? Hlegprtegﬁnptlon of spherical

pime}sibh%? 2381 Sfractionang the goBrORs g bIn the section entitled
"Qeteraptiopl of tripdislestizeedigiribgliqné hemimsent in the

activation segnent of said MAPK protein, and c)

Ir%h%' RbdMIEAt oF B LinPBRATRANAE Wb AalRNof S tcBIokdpheh @) (BN AFidyImethyl)-

Hslenl 363 &arﬁgé kit 'aﬂ:céd??blg¥9mhe§'é@tlsta@ aMA&Kym such as

rof ra
ﬁsgﬁt 0I5y aﬁﬁ%ﬁsv%’ S 80 R Bt EhY e amboament o
theHeashen Jeals JAlUR i #rieashd PO MEPRUET &t & 'ﬁasaé 1ppm, e.g. at least 120
ninschefe preferably atleastpl3® 1o, et ehstalfiOnan.doiagdition, the dso value of
(46 EXIRPRES/) [ #4041 plyFid I MEtHyl epHEROSMR A FY ], dF @hairackatichlly acceptable

el thfePé'o? @ho@lh‘?ﬁ‘&gqbw e étqgas‘é'lts G rn?)é?r@ltcélaF &Qgé’sggz:o\@ﬁ 'ts?]]gh as at

oG ke £ e e R O o
phosphoryl ating said MAPK protein or a conpound t hat

Asriviti lpssunideestedd tsern thé examrlepbrogidhd hetelt, itompresentdoyantien is, at least

invpdrt) bagedPtkeBuairiing, distbvelptteattstatge, titnenedlatspéiedsg | fatmudations may

bQEre%@J'e@ SVBRKidRb At r%lc%ﬁi"nc_ﬁfﬂ@ BsYdrRb] Ot dtReiOfardDR is also

evu?c?nt\flfl(}m &n %%%g?e@ffrgw?ésoaﬁe‘;elw CI:RE ﬁgﬁ [% Jﬁ% JF‘%R@ Lﬁ stuPStance

shayld patdie t°6|'ara%t‘*%81% ‘Hif°{“ﬁ'8" efePERiessre %'WF% é&?% dingly, the dag
Vo ahifoetyeraphesy b (4ay davimetRY Prabtielarin- &-Yie 45 @ Phatrseutically
ackpedte wft théreof; awitiypabily oo impbe nghgerof t5Re30@atnn . Viata pefepfed
efnB&diMaRKoer ﬂw@)nv@ﬁ%rylh@ﬂgotvﬁﬁueasﬂnl the rdngefof 0 €2593ind, JMBRIs in the

rﬁr 8%?'78 206§1 ﬁeeb rﬁ%‘?enl% (f@t)f 56‘%0& ﬁ]\dh%‘?és Q'QPI Wg'le range of 90-

OSSI |on
R S A A b oF o o0 e 11§t Gt
pref%ra%'uwstneatae%e anl%%bsopmfés%ﬁaésm tha! '@Bgﬁf)%ft]r §170 wm, e g.in the
rangeb Uset16amnd. iAnglogowslyy hends. ivblus af (4-phlophemy )4t #-ayridylmethyl)-
phthbRzi0})-yRf orlphatmhadutidBIlySecER8ble dalt SadredfMvill(typicdllyepe in the
ra%;ég%? 15! %b u'hh‘?n W&IQF RLRE RariReH 20850 SRl Qjcﬁragtir?tﬁé)rahée of 25-80

ecte date corpound and if (n) th
“'Bthngb %?9 of |n 35| d phosphorylation site prevents
the activation of said MAPK protein The candi date
As @iilplorinrtensigod romithe gresamt digaldsare, énehulitiontbaexamgples provided herein,
itaOoP@edt Eajoatahes tiat tHeodph eutystarice nYretaastdinka fasbérel religide manner
ubder Ridkd dATRIoNE TR, iR EhBpre SN RUMExt, RIRd tefing ' GSt-Fdéase” or

Wgte Q%Ieg's%' $1eQHQﬁMrIé(As?t7b%@f ti\g %‘5\ %‘éné@ GQ Wchlorophenyl)
R Up R Bt S Ra sl Bogpstefo naron

phosphoryl ating an NAPK protein (e g , a kinase, etc )
The phosphoryl ation of a protein as well as the
determ nation of the effect of m m cking the
phosphoryl ati on on the MAPK protein can be determ ned
by any conventional nethod known by the skilled person
in the art Vapous assays are known for determining the
phosphorylatlon state of a proteln or t he an1no aC|d

N | T .
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di fferent phosphorylation site prevents the activation
of said MAPK protein; or (ii) a nucleic acid sequence
Wepweds g a conpound preventing the phosphoryl BET/BP20§6/005600
a phosphorylation site that is different fromthe
phosphorylation site or sites present in the
ion _se

disggl ﬂ'ET ﬁgg ringfelﬁ aIMArrrF]uIQtlw Wllthll'lt38 mn‘wtef )as %ﬁte{mmed by
the §S |2\3fPéF%'ﬁt'V'eF'PQS‘nH'5M9eO Bg befﬁrsqdatgt%irtogqft 3§ at 37°C as
thedigsdution medih@nd S0 irpmtasdhe sergwe mateoin anraigred gnbediinant of the
inwdn86© bNleai 7696l rhber e afergpnostibast \808d, iob Ehesdriug substddel i dissolved
Froth tﬁel"s%l|HBH§r$né%§&wcaﬁfdr§19fa95Wntﬁfn B mwtdUR dterfhined by the USP 28

siil.on val ent am no aci d suscepti bl e of
Pa gﬁ geﬁ%()da r'%e%%eﬁe'gnot her MAPK protel nasitis

deflned by mul tiple alignment of am no acid sequences,
Asaill atsh depinderskaodyitam Enpriesens disdloglirefitelp @httmost importance that the
sopdpisgrhacyltati formslatien goreaient Shiyhdoaat bf dragisobsteficesdiedo the
relYNEIaRgLARb It o tirdd SUbstRnEORRRAEA FordPMRBE-AtRE to patients. Thus, in the

prg&gggérh%n%ﬁ @4e 8fn fig ﬁlm%miwdm R0 Sf‘hEﬁwsttngfth'e%ohd

ph Frggchflcql ﬁorméatlget Ps::gﬂss%ﬁ?e?é %iﬁt y SI ?_J,ﬁ@teg on the basis of the
tow weighhof ﬁ"ieéorﬂ"aﬁq%uP%\tﬂ"eé‘ﬁ%ﬂ%q%Fe ('seal(ﬂ'CMQF%hﬁPYﬁ -

pyrigy lenetrevipitthpid8ndi-yih sea aharmaveutidabys péreptablet satirthergkBsIn an
mti@Fe%ﬁﬁg embadipeas phdke Yhahtiom tie doid phaimacsutibal foemhantioh Eaiprises at
legs@gsg WQQ@F\&’ st §§1at91€$s% 6@5/0 5y k@@hhor ?%meak{‘sgdﬂfby weight,

pr%%ﬁbg@at Ieaséslﬁgcgﬁ)ér/el 5 agatq?aast 7@ f/ ?\hwglghg eﬁqn%t (?eas{ QO% by
waightgat,ipast 857/ BY Weioht: a4 'er?éﬁ9Q/°(°r | wejalt B at 68 SR, P welant of the

drug bibskansancatyulated st lsis| af skl totaltweightof thef@rmuatione Stated

diffisresthyi, ihd HRidgdyrmiceutien arplulation nymeatie coinerisgs)s50-95% by weight of

th@ardgd %E@Bc@ﬂ@@&%ﬁophéﬂ&) teed-pyridyiméth@)ipRbRMzICD-yI] or a

ph%ﬁ @Egaglly%cpeﬂ)@ b‘?ég Ita&'e o$ gyi@lﬂﬁt%d%rﬂccﬂg 'bﬁgs 8f &Q%ngght of the
ﬁ 5

FoliiRtA, 1§ oF (FCEH BRBEURB,ATALT BRI g 2ol Pragmaceutica
fopmigatian an?Pfﬁh%5%1€PF/w6¥ weﬁh%erg?lébﬂ9°/°d?v \aﬂgh\mmhpaﬁoﬁ%ﬁ??/o by weight
ondsed®h by &EEight of tHeedrea suipdiasehorigdiaied on tiy basis of thtdtai3veight of
theforutRnP38, a isoform or a residue of a

positionally equivalent amno acid susceptlble of

Trféquﬁﬁgl%;sgl at Ii:ls%]lf n']aé%n%\eh?ree MA Qr tg'nltﬂ'o@l? EA ?4 %rlq&‘ylmethyl)
phibriazingd- Ygsi)ﬂlaqrmaaeqttc}N% ﬂ:cg%fpaleélalﬂtlée[r%qft in partl q.l ar an acnd addition

safthBeghheaity gyl kenfosnedfrpmespiiakle indnganicer araanieacids. Examgles of
sudBbIK iurgdred Acidwihclad€ oretaloyen ahids,pduoh »b Aydrochlerdd acid; sulfuric acid;
ar R BEHE aRidl BXarshiELor idbblk Srétintd RiBNAcIldeodrbdi@lic, phosphonic,

SURQRIS. BP Iyaln'ﬁct. 5895 %h&t? 95ce§|§k§ Ei%ﬁfgtacfdmﬂ&gﬁom acnd dagcanmc acid,

R
manchcbpesvlm acish ftanﬁré,fswméueﬁmea%@dﬂ%ﬁ%\w RimetipojdI e feric acid,
azakviaezida oadic suigc Botarib lagidpitrizhansth lgbicyriaidid rgalastaaia gicide pmino acids,
sURBK gt sth Riakid Sspattid &cid] - trer)IdhycinB) btdtplamiat@inait, Nobcetyl-

sggafapfaeaa%qh AEANEEESe; ;;W@b d 5‘<§d %eeumfcyalc@t bH&thse?(?\la - or 3-
al eer%pzlloapqu c%r glfJ‘éé/sﬁ?éfH r|c %%J Yuec?gesl phﬁqul%'!:'ll \é% fllctose-

L.t eRosRorRsich HRR'SIF af'rﬂofrnvdmv@adﬁlea% dBethKaiinpgd GYgRhexane-
capfoxy licacid tademantapecasbdylig/pgk hanaeiepeid, satieylicfagide 1seri 3hydroxy-
napBetybR-dafbdxkhic ddit, M, Barineaioxbeenisiefadld, 2-@hetbdgbenzoic acid, 2-
adetdx@hdmRBic sold, RAMRdQADEME BB IpRhAR 4, BREANR MRS, thindelic acid,
cn%{]a Q?Eld p&lﬂ&dr&M& Lig eé‘g?&gurﬁﬁgtatldt Flugth\éﬁgt grretﬂgnet g[ﬁfgnlc acid, 2-

on” conprises a nuclel'c aci d sequence encodi ng a
conpound preventing the phosphorylation of a
phosphoryl ation site that is different fromthe
phosphoryl ation site or sites present in the
activation segnent of an MAPK protein or a conpound
preventing the phosphorylation of said phosphoryl ation
site that is different fromthe phosphorylation site
or S|tes present in the actlvatlon segnent of an. NAPK

. o r
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adm ni stered pharmaceutical forns include, tablets,

capsul es, granules, solutions, suspensions etc., and
w@2amoadn3dani n conventi onal excipients, such as PCTEPR2086/005600

di luents, disintegrating agents, lubricating and

wetting agents etc., and can be prepared by

conventional nethods. Th har maceut Lc composi tjon .
e L
aciglel et dsuifitic a¢idi ethylpgfurisiagide flodecylgyifusicaeish N-cvslobpxyiguifamic acid,
N-mecipii, IN-etbgl - sor NHprapys sulfanspecidi @rmherrorpaniclacidss siieh ahascorbic
ackili t abl e dosage form in this case, said

pharmaceuti cal conpositions will include the suitable

cipients such as.buffers . surfa , :
in 358 s ReuteliahRirdtt, o PR BB § fftccinate san
of égichlorantepr A ridcRyidy At Y AMRRREIPZ Y form A revi ew
of the different pharmaceutical adm nistration forms
Her&ifl, thaaksm pPpyeRaliraité oRfea the suodimde salt bhet-toalophenyl)[4-(4-

G- (4ERpilalindetdyt)-bht®alazin-1-
Sl

pyriZE?lﬁ-Ie%gW)-QﬁthE@EiﬁPij?, i@(§hefopheRfl)
Oth Editlgn, 9 . .
Do et B e Lo 8o

vector) to be admi nistered will depend, anong other
Thezotid pearmaseytirel foppplation plthednvention BWY, Braddiiendepepinpigronized
(4edhidroyghepal) (e( 40 gyridyirh étby@-ebhihalazi- t-yHu by @ pharnmatettitelly acceptable
saftRR&REF, AL attidaat bR ph&fiice @icEly fREpthble®extipRAABuch RRcipients

e nt.
e T
disiptegragtsy IRty 8L YPHEAYS he adj ust ed according to the

af orenenti oned vari abl es. Nevert hel ess, the
Spekific er@epies obsuch pipuradeititallpfaceaptableexsini¢nysh include be:

adm ni stered one or nore tines a day, for exanple, 1,2
- BeRldifledts SRRuGsday, in a typical total daily anpunt
sucﬁrrE)rSllJc:SrgsEj QSFbYk‘SFQH%?sPrﬁan? | lméllﬁg!ygéﬁingqgllulose, starches,

6 grnaqeﬁ?lcal ¢onmposition of the invention can be
PoliSAEFMREER KB A9RMPR BTHBTCHALE AN o FAPA P Igee e o CPTagenan,
sodiwen ghleniden sPdnmapigspitate ralsiume Rrbefate Lalriym PReIPHiee §alcium sulfate
orifadosd, edy. actaetmarehiiiBies Theiinept dilviedt ortfillar sambicailytpresent in an
arh&\@Ht #dYn S309 B¢l dieigh® Bethe dbtabformanRtibRrFreRAIbly, Bhe inBR diluent or filler
is ?P&E Hﬂ%%@h& o 1-9195}?9?{&# Dotthe BbthEoRANISN. ThBRY particular
~can Be rov] de t he orn18, a separate conpasi i on
B A e O R
fromd i 0% thy WS GH ofithentotd dorgHiatierc BTefSrally tmpmsty fEm 1-10% by
weigiovaf diel tdsyl fotmgationy erdre erefénablario ehemogsipisemn, 1-7/afl by weight of
thetv@Nfor0latieh,ahest préfeiad i@ adioupt Jrom LEMPBUREIght of the total
foghg?ﬁmrlx lafbinBE p BN 9SSR RPEMING tnfidamhdrRR of Btintention, the inert
G 5/ L U DU 8140 B LRl bl cmuton
REY SO i BT puteReLer R P preterebly
in@n amaynd freBB30-35 Vet Weight eft a totalpeprdatign. An a preferred embodiment
offtas iftvieotia, ltye gtti filat endiluant is dackasiedinspasii@yiriiddteseofionohydrate.

phosphoryl ation in another MAPK protein as it is

gg éged by multiple alignnment of am no acid sequences,

- Bl

and the phosphorylatiopn in said different . .
suh 35 SHETPSH- AegE: P (Earofs AR FIC R 8T 1ol plginassy sgiarige, starch,
PopERtIiFast Saneh. Bicrqarystaline  eaip9sm PONSRTERIIHRS: FaTERgenan, lamda-
cauhags paTo IkppRe-tarreggnam iptacplaoendnatriagnesiin @lunkiaium glicate,
caﬂbéiyefeemceﬂm?g sduturp hompRodiymyL ﬂn@ﬂhﬁémﬂbs@r etbiylceltulose, hydroxy-
prdp ARy IdeluibEE(HEM) Y B 1| Ry ISREITB NdonRithyAeh NG| BF B8 1ViRyI-
p;‘/‘r'Eo?iﬁgr'\en e‘?’%’,fglp%fzf BUERLs PRASPIOHYH ﬁgé BpSkde? pUB kEB AB3Ka0, Pvp

of ~ nouse , a Isoform or a’residue of a

positionally equivalent am no acid susceptibl e of

phosphoryl ation in another MAPK protein as it is

defined by nultiple alignnment of am no acid sequences,

and t he phosphorylation in said different

phosphoryl ation site prevents the activation of said

MAPK protein, or (in) a conpound preventing

phosphoryl ati on in a phosphorylation site that is

11 rc
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VKK6S207E/ T21 1E has been provided by Dr J M Redondo,
fromthe Centro of Biologia Mlecular Severe Ochoa

W@ 3weadpi3930choa Mol ecul ar Bi ol ogy Centre) (MadrPC/EP200@005600
|i kewi se provided the nouse pCDNA3-Fl ag-p38a construct
and t he pGEX2T- p38a prokaryotic expression vector

Klggpr ftﬁ'@ dﬁwb?%ﬂ drhggaéer |sl¥§ﬂ> Ea[ﬂ} ré(s%s:iE ﬁra&alﬂw&}n%'?r%%jo 5- 15°{o
byd\(ﬁght@atnja},tow fcpsnglq_g@ oPreffga Er lscﬂrestq%m an ‘Smount from 1

10¥nby et §f the tQIahtoabplatIQm m;\@@ prerfﬁeabéfmw PFETIATOTe e DY
wellg‘-ht ﬁ)F 18 thtal Férfmu@tion - Ithe prffarsad dnlp@ﬁéntliiﬂﬁﬁb insention, the binder is

OW Sty @M@hWﬁ%@sécﬁﬁmﬁéBeof Bi ol ogi a Mol ecul ar
evero Qchoa) - The C12BI -p2 AR construct was given

L& Dr A Ruiz-Grez Centro %Ef’ Bi ol ogi a Mol ecul ar Severo
Herafs: 'W'%?"df?‘?’oﬁi@v’a?ﬁ'i Sh§t'ant was provided b

y
sufpas mrgresBINDEtearase, ZiBesieasate, SRaLiF peifesiicas, glheqenated vegetable
oilRes ead. ahe IBriasgrasvtyfitaky prgsénttiiapBmamt fomad.held% by mieight of the
tolaM6riUREEH. FrefelatiIthe! (UBBicdrR tigplesaitas] ag @hdouht fa@a 0.2-5% by weight

of§$ Eﬁé%%ﬁﬁﬁmn rl:%dascf?d 0I §&lc%byh@¥@htb&5me vstSkoFiliadoh, e.g. from
f’é

1- F%\,t?\%\fl Iétho tbfﬁo ?nyelg"‘llillgtl W% raglo uQ aa%‘ra‘n uf'\{ ﬁ;rﬂn 1-3% by

weight oftige '{osepiéardp{'iiroa 0 agr @ired ereew'@eweﬁéh%i?tvswpéu the lubricant
is fragnesiirGte@arater i can Type Culture Col |l ection) The
HEK293 and COs-7 cells were grown in nonol ayers on

Beieyl P- 100 P- 60 (Fal con) plates or multiwell
Su%af Froggar@g Sg ﬁ%g@lmc%p (ZVI(p n@t E&jldrﬁ S&éfﬁ&g&i&ﬁ\%@ maize
StECHORAPIAE S0 IOE AT CORE M PTG P 1-20% by

weighti dfitioe total forsulatignaPreferblinthei disinteo@nbisreept braftamount from

1-a5% K V63RO ¢Fané eathll form@ptidn, lseati aefromviel16Pady-werightief &e total
foﬁ%é\QWn QP RS h Vs deEoweigRiEItRd eflalffomaIEtiBNAN{ole pref@dbly from 1-
5 éré»,%g)vel oz? IOEQQ$Jnﬁﬁ$tg>q YA 5Brﬁer@é@éﬁb&uﬁ@ﬁp&'tﬂgﬂvgﬁnon the

@E? esg\ﬁvrg égogaarn}ehgeo Elm sc%ﬁ’fn*?‘etragﬁy available

Umrthﬁ@@ﬂqf‘?ﬁfkﬁé'%‘rsé’éence of 200 ng/ n genetl CI n
(neomycin (418, Cal bi ochem) The preadi pocytic cell
- likfftantSahd welbaigeed, from t he ATCC, as well as the

suth ang{JrQﬁs @ﬂﬁ\@%@gpﬁam&'@ lelg. IR dFBbBcanNEMitind cBhdaMsation

pr\%ﬁ?%g n%g/ﬂs\ Ig&fsgﬁﬁ wetq g a fa&k]lé no%g lne}g kﬁjcgﬁdlcér a partial

esiRTArVER o8ty ABls av%aneé't?i Mn‘*g ¥qrigy {pr example
palyaxysthetene dtearath, prOBMASthERRE S@rﬁaowwogf@m\ws IR YRy §ffesOrbitan
meAdlédte oas. ; of saltd dfesrethant alphatinplosabiatpacptiess aedium lauryl
Sgﬁ;a@y ed beI ow All these cell types were i ncubat ed at
37C in a noistened atnosphere with 5-7% of CO2 The Sf9
E)gaglp;{ﬂ% %Aﬁlec{ta? f %\Agr??(lrepjf: i lygtcgSI %oq? al |p|enq:g %lcinym%{ begfn%orggrated in
the-spiid) phrrRceutizg! ﬁgrrgylé on af @eé@@ngomﬁugﬁ]c? @a&%%lavourmg agents,
plastijideesyotredtants, bufferirgl ageatst eker um and gentami cin (50
mg/ m) at 27C without a CO atnosphere Ppnary cultures
TR smrdhgﬁn%% Qatpl?@g%t*@ﬁg 8f PRLAIAEEh ARRY R cﬂhﬁlmﬁl@ther drug
l& sta tpl(fzontcopo See | Essentially, 3 nonth-ol
PHANE 9<% ce, kindly donated by Dr

Mar c Caron (Duke University, North Carolina) were
In tiose pases wWhreeathe phiarasettes| fdrmylasionisimthe fasgHf 1 selig dosage form,
ir( pariguidraiisolidaye doadger formée.igt anaadt, sabeophagede vieperticular a
téb‘?é%} QF@gm?Hoéhg@E!om isl JabpRB St e minREBtioM ddd MBBbOPeovided with a

| ing for the
g S e T T Bl S S e Ble g atns
5% FCS and vvashed extensively. The resulting
macr ophages were estinulated for 16 hours at 37Cin a
hum di fi ed chanber with the detailed concentrations of
LPS fromE Coli (Sigma) in®RPM 0.5% FCS.
Transfecti ons The transient transfections of HEK293
and COS-7 cells were perforned in P-100 P-60 pl ates at
a conf |l uence betvveen 70 and 80% by the

Y L 1 1w~ a2 Al 1. 1
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mut agenesi s protocol In summary, the anti-parall el
mut ageni ¢ ol i gonucl eoti des- which are indicated bel ow
WO 20068318P3 particul ar nmutant- with which the poPGRHEPAEE005600
chain reaction (PCR) was earned out in a thernmal
cycler (Applied Biosystenms Gene Anp(r) 9700) wer e

made by using thernpstable Pfu as th :
sqlM BRSPS QPIETTRE0 SR B PLeTloP amol GRS i OB vgr coatng or
o o coRtinachaet PRI OBF OPEOEEfNa InaDie TR YdTeX B RRAT FgK celluiose
(fmmm)uatetrvmllt:lnsmsstmchaHulosmtmdmmevlmﬁgh\b@@v@a%t from
Becelibad, icarbokythethprRERlidsersoiat, dctytate pelgkeds (Byg.
Esgrggl?ﬂc %thﬂeﬁ?@lyéllg)r 60%‘7\; rWI[WerIlHE“ée PRGRRbl2RNEALIN®{s a film

B erdepartmental Research Service)

coating bepet?? FE"Gpni ng ol i gonucl eoti des for each type of

plasmd (Sp6, T7, T3, or the specific ones for

The qortad bngncobeddablpt ypiealhyshasre waakt indbe sngp g F9@3A0 mg, such

as 0 thgqe.vga &@zso@sﬁ%@ &g GRGhAARgEGE SCHG5HAE . O GnEpart@Alar
t(lec'ﬁQeﬁth'\@égaoaté& brafRUSk8 eitistenaREMvEight in the

Lacr HEgt e A e e T

apiaepPATHRYE MIREFE08 eedaIsE ghirer7 o Al SRR Sty untoated tablet

h@o paveight didthegafigeaofed 100650038, qq:h@@@mg &A7 Wgtlfhurtcp@ted or about 640

répeebdte@. nucl eotides for sequencing the Amersham pGEX

pl asm d series. p38T123D -oligonucleotide FWD: 5 GIG

TAAarr]g)uth gA%tlw rﬁggp%egé&%& % ﬂerro%y 4- (ﬁ% d@nethyl)-

- 0| OnUC qrogen SiEciga te entljn t e wn ically be in the

rérmgﬁfccat\ é@OTﬁQDam slnme P?FtlEH@ét"é%f eﬁﬁ"tﬂ @Mppdiment of the invention, the
t 61533t DB Pris6HPEB 35€ ovgr esqhoasd’ 19g33bmuhe gl 329-380 mgriprrierably 330-340
r%&rﬁ&egref@%%ﬂ' MREt IS Rgadred sutstarget h\earionvartplaozgnalar interesting

t%ymeqm ntiBh Sth@QJaMe\!taéo%HnsEi 923 Bl%ﬁfbt RGch &Y/510-600 mg, e.g.
C I nase e e p
{zﬁ o A7 A s APECRS DS 18 PS8 810, A prereray
g, Fu5h aéﬁg%ﬂtféls 30"“8%”%?%1? 8t| ¢ hosts and wi t h
several epitopes. Firstly, it was necessary to design
hhe iedet<gany emdodireas ofaihk awientor, lte uncetgstaltetorentdin theefollowing
@:{egﬁe%quences target of the reconbinases, lining the
F region of p38a that is desired to be transl ated.
I-EHI%YJJ e call ed GIW from Gateway. Bge ol i gonucl eoti de
YS) such Lhat the Tirstyayg no acid of p38
%'gﬁé stt?'écl’?élez?t g?ﬂna(sﬂp% 81, underlinedin the
Filles (26t lagose apnervdsyteng@niitthhase With the attBl
Biedprdrge HPNEembiroqrutalineerlivigee)GTW REW i ncor porat es t he
pieihtdghaiti(eQ. osaimelibsd svaivmlans! at i dn2qal so
& haadéu 3®.a10as used as a
. -olilgonucleotide GTWFWD: 5 GGG GAC AAG
gé%t g@w%dﬁgﬁe@%ﬁg c$aea. TGT CGA CCT ACT GGA
EQ ID NGO 7) -oligonucleotide GI'WREV:
{Fferdaidd &iﬁ%aﬁé&r@? £ cGA%erEAA, NEIntaiEe CTHBIECOEEA t6F ®llowing
gﬁ%d%ﬁ .TTC TTG GIC 3' (SEQ ID NGO 8) The cloning of
t "bp PCR product into the pDONOR(tm) 201 vector
yas, par ned out by neans of the BP-clgnase rgaction

ror dat _teast_one hour at 2Z250C) co In o t he
b@@oﬁﬁ’ﬂ?tﬁﬁ‘tq 6r8- PYEUAEEY by t he att%sosz(%ue%ces of the

PR (8190 dstasevinanehydratep MARDION ect or . rekiéPi on was
Bihogped . pMad diiergeripstellied pelkéosk) 10 nd- ﬁut es &P 37C. The
Pi¥tedpamtdeG. cakcdrh@os@saidrhnat i on, i-§ usedi-60
LiRsdqen. iR dan seddratey sel ect ed yist h 1-5
Kananmycin. subsequentTy, the intended plasmd was
chosen: pDEST15 assuring the prokaryotic expression of
the protein cloned in it, as fusion, in phase fromthe
reconbi nati on sequences to GST. (The C-term nal
fragnment of p38 was al so inbroduced in the eukaryotic
expression plasm d pDEST27, but said results have been
onmtted). The LR-clonase reaction was carried out by
u3| ng the entry cI one (pD(]\I(P 280 360p38) and the

. | e gy —— -
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The sanpl es are el ectrophoretically separated

(SDS- PAGE 8% and the gel is stained. The bands to be
Wbtz are exci sed form the pol yacryl am de BEI/ER2966/005600

subjected to tryptic digestion (trypsin of

Promega) . The m xture of tryptic peptides was anal yzed

" dMat & ser
Nesorp o'r\{ %ﬁl zatlfag?r%-ﬁ%%kégégatk 1ght, Autoflex nodel
of Broker) As a sunmary, the peptide species are

U3 RYREIMPE REpipEred lembogiment of Bhednyaatipn.ithe apeeatedyiablass contain the

fdtlewingriegredibatand in a protonated from by the incidence
of short pulses froma |laser This nethod of sanple
RPRLF& on is coupled to an anal yzerqof ting of flight

TTectlvel the npno:l.0aded peptid cqu a
PriserrsBid ey B8P Ponal o ¢ hei T fass. A3 " f1y"
FileolGeth 12ctepg ANy dIsEe, uPRNMtoY hey i npdP t hklfetector A
Bimder (exd.iHAYSY nfigogryatialiingfcelithese uper hat ant b t he
Disgesjraat(evn sradcdraeidsy sadiamyzed i n a-5mass sgect r onet er

Bibrichg WAL PhaghEhiufydReara@yyt of | ex nodels of Byuker,
equi pped wth a reflector, using DHB

, 5- di hydr oxybepzei-¢ acid) as a matpx and an
%FF&P@‘@;QFH”%‘%%‘?‘g@gre(ﬁ“ﬁkg?)w%fgda sanpl e hol der The
spectrum obtained finally corresponds to the peptides

betherradst ghreferced dinhgditnent dfecherseniddrartigeunca@bted tabies)comtain the

folagimgnigbdientsspectra of GST-p38 and of
GRK2- phosphoryl ated GST-p38 were conpared and a
ang'_d te peptide was found To,vepf yoothi S J/On.di cag/oi.‘on,

PPHCIUPERBED (- A9 8t&ihi ch al $DfRs OFR-QiniFRe  87.2
Fileryieen iastdserme by drate, (MBINKS) 3%.0i nd2.9i duall.pept2.8es
Bingert (e0SHrPmd, Missci$patine esmildgsyg) | oni Z.s5Tr anpe ES/ Mps 1215
BRfRegfEntRAL lcrdibartBRs8RsdriANi 98B, Safi;Jose; 7 3.6
I‘Cglgtr I .'ma §’é\gim§esfgarrge .he : O{].ISZ.at ' PQ andl.gec.au g the

liquid sanpl es, the candi date peptide (previously
The raseeqtivg unepatedniabletsTney bageatsdpar at ed by nmeans of
RP- HPLC (rever sedphase hi gh pressure |iquid

SRt QNBREOBHEP Y uAcdaRdEBISN By AinialtyBiES Rmbdiane: @F tHef invention,
&ﬁ-ﬁaimé g"g@mm&e(}igqsmn Bi oBasi ¢ 18 RP col um of
The

rmo- Keystone)” was used at a flowof 1 5 m/min
m cro-spray nmode with a "metal

needl e kit" interface
Hent a5 - v h 9 o Argeunt M99 60% of
BolovsubstaBed (:g.tAyeasingtd)on (90 mi nut3IPy6A t he pepti des
fiher @ly. cavadsegh@pliydrase, Gaaipitelgl t o t h®250ni c tranp mass
Bir&! (TBIFRIC, MilcrbBiyStaliihagammdsat | on fsgcess, the

%@éﬁjﬁ?a%%'%nl Qﬁﬁ%ﬁ)? aﬁr ntenses ghectpc field, as

0 ops are.generated whi ch,
5 Gtre ; ent—tp—enrtti i ons
corresponding to the peptides of the sanple m xture
Tieesspextine becaad tapletd @maabedoatpd.ef erable in the
Nterm nal end and in the residues of histidine,

L . e | , .
o9 %?f%ﬂ. o cdReor R B, MR8tk SHRAR Ak Aiowing
WFA0S'ng the ions fromionization by el ectrospray
Thus, a fragnmentati on spectrumor MS/ M5 spectrumis
finally obtai ned which, when working in "SIM node
(single ion nonitoring), is limted to the
fragnentation spectrum of the candi date peptide The
sanpl es are analyzed in high sensitivity node or "SI M
node, nonitopng the following mz 937 5 1 and 977 5 1
Aftertheoretically predicting the fragnentation series
of the "supposedl y" phosphoryl ated pepti de, severa
fepnents of the series b and y" are assigned to the
obt ai ned spectrum | mruno- protocols Table | shows the
ppmary anti bodi es used | nmunodet ection after
el ectrophoresis ("I mmunobl ot or Western blot") The

o . .
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p38 Phosphoryl ati on by GRK2 Reconbi nant GST-p38 and
CGRK2 (both of them equinolar at 25-150 nM except in
w0 bwoasases i nents for cal cul ating kinetic par anR€BEEB20061005600
whi ch the concentrations are specified) were incubated
in the p38 phosphoryl ation buffer (25 nm Hepes pH 7 5,

Orm\A gnesi um acetate, 50 nmM ATE &PQ - 3000 cr)rut mI
%M%Hi?%%@r%rﬁ’y%%'@??%ns are |eft 399-3%ke pl ag’of%qo
Bitere gulastosatm@OOGIrete, Mmeanitelde of tLk®-2RArensi onabo
Bheat(eapOMES hacrocrystbllind eelkduzp) es i5Bended for 5-30
DERtRPIAL e FE BB dIBse Eduhpact i on extends to 1586 2

e [0S, GoIRQUIMS eRapn and SB203380 (Cal bi oghem ,

GRRZand p38 TNNIbrtors respectivery,” were useu at
concentrations ten tines the 1C50 in order to ensure
Theeresraghy e tecoRkfs blefsonaybe ceated.espect i ve ki nases,

that is, at 1 5 mMfor hepapn and at 0 5 nMMfor the SB
fﬁ@n@k@%@lﬁe@%m&ﬂdﬂmr& tABRvérkibn NEheRRico#tRl BiDlet® bontain the

H@gg 'i—ecﬁerft nal concentration of 25 ng/m for p38
SEr ne 5 nmg per point) for GRK2 Sanpl e

erCGSSIng after stopplng t he phosohorylatlon |s

lpmtsebstan@s(etgjtnyoasunsteear ned out i r132@ﬂ3$1%ge| 540-580
KifdPSe BAGET osPntdrehdraty, Manaitem t o GSBopada, Mi 2.0-30
MB&Q@ @tﬁﬁcZ%crééQstEﬁﬁe (:Qluﬁas% of @ggh of ther@-zg‘ere

I\/p, in
Fbpes o 7 5, 10

-32P] ATP) for 30 m nut es at 3(1)C Hepapn (150 nl\/p vvas
Theclesgketva sn@atgacabletscm&RER coatbd.bi t or The reacti ons
wer e stopped by adding a breaking buffer wwth SDS The

ﬁtaémeﬁeﬁ M@'@‘;réf@%&]ﬂ \éﬁ\g M“Tteht FP &@%eﬁfﬁﬁ ét{! Lﬁcotapa% tablets contaln the

‘H 01 i& surlngt e Inclusion o ent | cal anmount

3 ‘EP%P‘&% ﬁey were first visualized in the gel by
Coonassi e Bl ue staining Subsequently, the gel was
Iharediendnd t he radi ocactivity incorphmeuntdmod t Hemount (mg)
Prugtstbstande3@R). pyassudetedCt ed The pr exBos®op38 NutsEStSES N
fils (B pgct&te'n’i@n'oh%r%?e AfanRR@sPhor yl glol pgpy by GRIﬁ% 3d'1

Sl B t}@érggﬁagmﬂgea{ut%%g 25, depgg ! bed pr ey sy
BRBLRRIS(F ot FORCI oS =T8I Hepesl 0 7 5, 10 480

[932P] ATP) | n a flnal voI unme of 40 The relatlve
PRNGEPYECEiRd LAddatelOaBRts by Bé c&dé® and of the p38

i sof orms was var| ed as shown in the draw ngs p38

osphor yl at i o VKK Phosphoryl ati on S .

%@ SRpi el BR P teert of Wie TRl e e BRI pontan the
‘F—‘W'”SU‘W'WFFJ and 1000- 2000 cprri pnol [g -32P] ATP)

were earned out in vitro wth the fusion proteins

GEfeda®® WL, GST-p38 T 123A and GSTAm@Mt ThasD (Absshinelng)

Q&B&BH&H&'@%H&@H&?t rates of refBQr@#nam M‘ﬂ‘gﬁ &M
,§ éeqy ARSI S SICERLARY) A 1 he previigy

take pl ace at, _300C

'PB er&‘ﬁ gmHﬁD’lFeE‘ %ﬂmttﬁ@"w‘tﬂt’a% vver]e3 Fesol ved it 5%
@%I@MEE (gél §rowqmﬁ"9ﬁesqﬂmpbse of a@slﬁmg the 22-25

V|suaI|zed in the geI by Cbona55|e Bl ue stalnlng
FHOREOUAOL LilcoatdGabRe HAFhL Uduig | nCOrporated in each
p38 Tsof ormwas determ ned APRTPGGRR pepti de
phosphoryl ati on by p38 HEK293, Fl ag-p38al pha cells
wer e i munopreci pitated with MAnti - Fl ag- agar ose The

i mmunopreci pitates were washed three tinmes with 10-15
m of M2 buffer and two tines wth the same vol unes of
phosphoryl ati on bal anci ng buffer (15 nmM NaF, 25mM
Hepes pH 7 5 and 10 mM nmagnesi um acetate) In the | ast
wash, the |nnune -agar ose conplexes ver e resuspended in

A N 1 Y 1T r r A N7

S o o o o,
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GRK2 phosphoryl ates p38 quickly and wth high affinity
The study of the kinetic paraneters of the reaction

W RA3IBARt t hese indicate that the reacti on tBEEEP2006/005600

place in vivo Figure 1 shows the kinetic
charactenzati on of the phosphorylation Initially,

lzr)étlﬁg %phfef%e%ﬁ%ﬁﬁghég thﬁﬂ'\%&hl{?ﬂg the{)ﬁrﬂ:%gteg)taagt% contain the
iofiespadIyedient®n i s detected quickly (after 5 minutes),
estimating an average tinme of 15 mnutes for reaching

Biatédidntt he maxi num phosphor vl at i opArGRKRi(sgan  ehestti(tmg)
Ehﬁ%‘é@stﬁﬁ&a@ d?haﬁ]ﬁ@fa@horw ating seeral 558.3
%l(E Hﬁs@ oct{l& Zdrra ﬁﬁamcﬁﬂglg as tup).él ins, si nu&! eins
£

Mcgn t %rsg %’GRKZ]CN '%?
¢ NIPEBFE PR GEMIPBRY Km Fbr si nucl ei s and
Perntqgr@nruemsmsmdhar BefiR) t he subtypes of bot#-2is
) : ptearae of p38 tik value of 1hg
Km:80 nM (see table of Figure 1, panel E) is closer to
iBfespitce hneoqté PlabRH Gy BYS) iteh0gi cal substrates of
such uoln an e protein simlar to
ﬁpﬂosducr n (PhD and PhLP, Km between 40-100 nMor the
odinpesé ebffa'gvem@n 98N URT BRERIP yNArETigRs aFcpyidipg to anyone
frthaiprecealsg compesitiengavheiréin ¢he fubricanbys Iedoehkov ranged
between 0 4-0 8 nol P,/ nol p38, which shows the

XA bRBE At Esth Whﬁéd&'o@tﬂ@iﬂv&tbﬁ thY gfRlR iSEHepbeand pellets,
wﬁgﬁayzh%rr@%rfectr ﬂglngn& the fc@ Em'g horiiaest Nt eract s

elns |nvo ved in S|gna[|ng and
GRK2 |nteraots vvlth Gaq, Ghg APO<a

oeII traffl C Thus

Dargesmbsuance @gad:dnaswnatet)o ot her rrol ecuI es 831e ] 1675
Filldrele af: 1dcedte Ghorthl Grate; amermol, B&ragedsht i om7of its 52
E\ﬁ&é ot/ W%r@l—éc g@ﬁrﬂ@%lhﬁ’dsgscarg@gﬁa algrgduhna,  g¢

ul ar ki'nase its

épg?%/?ﬁtc(eﬁctc?o\?ﬁr?e '°§e F%"s&‘mg. ned by int rgglrrgl ecul ar 96

r,. as
o v -v O

in order to observe its ab|I|ty to associate vvlth p38
Thereapétives ptlicdsimal betcdat@dt i ve conf ormati on was
provoked by rreans of stinulation with b2AR receptors,

{'Ibe foql(d‘tpl{rg%a&ntl f&&%la@%P ;ah? %rﬁe Q}ﬂj uglt%%ga( eforl_rﬁ'gzg% invention is

SRcall FgPEa AL BTN R0 n R g yzed crug
ﬂé’éﬁ?"}\%tté@etﬁﬁb‘jv'é'tﬁl’mgp"r'ﬁé ex@PiFRES 1§ SHPIGEEH §9 Agranulation process,
ptefaratay movet grdveNatioe meoss, ubabed fluidibedtdnanulation process. After the
b2apR0be pRAsds, BRadthsiles ale proceesEitthat inttheffindsouni Mosage

f s 8&819%%6d?rﬂ§nt é&?ﬁe memhegrs}ruratrwb@ﬁméggﬁ cBpsules, such as
?{8 gtetatrge éaosgiets However in_a prafeBred e{neoodrlmetng QP{h% T\EenE ﬁh e granules

I 'ncrea
premrocessasyntey tap FSg'arr @f@ﬂremnd&)ﬂbﬁ@us%m"r ﬁ°artrrb
different sections formng Figure 2, the maxinmm
ASHedhdY, tha preseatihaeried i alse difedied ®sa pfoceds fexihauemrdtion of

%r%ﬂ@l@@k@fh&rr@rlrg ENeb NS00 BE WeldBNEF thittotaPgraRSIB 0¥ R6h-hi@bnized (4-
I?c?roﬁﬁesng 43%){ g?rr d’\\@?@@z&&( a | qﬁﬁf %%hﬁ%ac@ﬁmmf %E)Je%table salt

BSTS A RE ?FQE‘?sﬁlCPE‘PES'P%”beagﬁP %fondltl ons (0 minutes) In
panel A, the unspecific drag controls (Cneg) of the
anti-Flag i munopreci pitation and the verification
that anot her notable stinulation of p38 (NaCl) does
not tpgger this association are included Finally,

| evel s of p38 activation in these conditions are shown
These show firstly that p38activation by isoprotereno
is not very strong and secondly; that the activation
is smaller the nore it bonds to GRK2 "Reci procal”

I mmunopreci pitation assays,13i e , in the sanme cel
system but using anti-CGRK2 anti bodies to detect p38 in
the i munopreci pitates, were earned out In section B,
|t was observed that p38 and GRKZ |nteract dependlng

o o o . o, o o
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p38aD80) to determ ne of any sepne or threonine of the

C-termnal of p38 was the target of phosphoryl ation of
W@RKB/153383 on prot ei ns were obtai ned by st andar BCTHEPI06805600

pf protein purification and they were tested, their

ability of being a GRK2 substrate being conpared to

p38a (Figure 6, section A) Wth conparabl e anounts of

38a, Mki 2 and Mi D17, the |ast two were not

Bhosp?TBP%fI”&tae'@%”@’éKE‘ ERRIEaHEP #indghosphor yl at i on

traces that can be distinguished in Mi2 and Mi D17

ipr e faubicBhg b pBWdéM@ixt@rerof esdisiatts 3gcH & filkpaptanydnds a0 at least

of  P3§a, ib) Weiht BF %%%oﬂénteepﬁsﬁ %.&Bez&i %Erﬂo@tﬁé}\yl)m (4-

i ncl udes atipon c ntro s .of each

 nagel drﬁneﬁhﬁﬂfﬁsﬁ* BrSEVh o P rr B g s Wereor o &
puri f9'88Y®EA of the 80 | ast anino acids of the p38a
sequence, fused again to GST This construct was made
iby t haubyadting eae figsid pricaliune 6 a @FarfQuitiok Ghedege,anand | at er

by later including the DNA fragnent encoding the
GST- 2 I stem of Gateway
'ﬁr pr(?pglloﬁg'ﬁ' &%'%? ngnan% Sh%r%m%@% uléiyon protein and
testing it against GRKZ no trace what soever of
vhospﬁﬁhvﬂbt'MWQWB%Q@@PGFned These results are shown

in section B of Figure 6 These show that with a
gy eat §tioA MU fulthdr S&H1ededs B8 didimaghtsGab-IMKiidadts to the
and q% (&ds p38a (VB anti-GST, |ower panel),

phosphory atlon of any of the first two is not

obtained and is obtained with the last It is inferred
¥Yip om erticsalyafolieqtingtthe Braiktesr al  det ermi nants present in
the protein p38aWl, and absent in its truncated N- and
16-4 eidtedadpepaithes prasentneeaech fsalsd dieecteritoginprotesa f@tttle preparation
brad Kiid th@%gwe)fbﬁﬁ heddrdiNg (R Re RPN 058 RS UL AERTPrRAR the steps
én a single residueAfter venfying t he i nadequacy of

he foregoi ng approaches for determ ning the
ghosphorylated residue by GRK2, the residue was

ear chregaringr 9rpulpy eAreRsising atdeash PRy veighefdhe Etplgranule of non-
t hat tiveordzddqétchtoedptenpl) [@h{4opwridyimetbyl)-ebiieldm-1-gl]t brea

only phesBbatichiftdceptsbit 8alt thRedtN@s@dteribddadtoos; assays

of GRKZ and p38 were resolved by t wo- di nensi ona

Ie ho eses the which_.is shown in

Wect i 'P‘ éeg 7' %ﬂFa@Ulf’s "?1St° sﬂrsd ’I"n'}; dosagy forfnr ophoresi s,
t he change in the isoelectric point of the proteins as
Bheclongbmedinmetypitallyeoorpisesa binget. He aplinisrestng embedimgRieef the
intarahage ghid ddak Inet tontdina diserag@ant aidyopd Gibeicavs. Prie€erably, the
H@ﬁ@gyﬁﬁl a%%%? kil 08ridRt fsRIded dBSSg tRCFMMHIE Jreceds, in particular at

o] 0
DR AT T fotec I BRSO OE oIAUN et
|ntense radloact|ve band corres§$nd|ng to GST-p38 be
Bisskeawder blepd kynigadle comprigesias Igsghed % by Weighs e the grearengnts of the
2Rucqexdediay Bquidgfiinehedicronized ¢athingphérey )i (8 pyridylmethyl)-
phthARHAAPNPror laditafRaclutiEicA ctdptithe sstethetdaf andepreferred embodiment
g)frtﬂF erg gﬁorpﬁ’ll ;J}J% LAN O5mprikes GR[dL8mRE BY lv@fh’t\bgu\%?rag at least 65%

PSR G e P it BBttt 8 RELCA 2Dy Wiy, en s ot s
BYMBYNRIPRS/ BiRf étc‘f‘-%?tfse% B W&ishl \ﬁéb@ﬁ%@‘yﬁ’l"t'g@é’( \Pf {gagt 95% by
weightnef the cerponeots oftnoarmicepnized 4#-chiodiphedil+dA-rysigylimethyl)-
pisteakzifileg], By agiipasdengcdlifescéepagpie ailatheesof.spect ra of

GST- p38 and of GST-p38 phosphoryl ated by GRK2, after
tryptic digestion and MALD - TOF nmass spectronetry, the

exi stence of a peptide was observed in the

phosphoryl at ed sanpl e, the mass of which could

correspond to that of another peptide, detected in
respective sanples, plus 80 Da Effectively, the m nor

but excl usive presence of tihe sanple subjected to
phosphoryl ati on by GRK2, of this peptide
post-translationally nodified with a phosphate group

(1954 330 1874 326+80) |s observed ThIS Flgure

. o -~ r N " o o -y e Y
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was studi ed whet her the phosphorylation of GRK2 on p38
woul d reduce the activation of the latter by MKK6 CAM

WOorRepot131393The results, in duplicate, obtained iPCITER2006/005600

expepnents of phosphoryl ati on of MKK6 CAM onGST- p38
and the nmut ants GST- p38T123A and GSTp38T123D are shown

anelsf e11 At |mIa rmunts
A SRR rom SlsrEpfhples Podiaditicfen o plmpe R iarEonbD
mé”%fa‘fFH YREYIRY ”Wﬂ@t%'%ﬂﬂ)&?@ﬂ@aﬁﬁéﬁws't%@s'&b%ﬁ’” ‘two
p38 (32P) Subsequently, it was studied whether this
nenksagrikhabvdr fivie ohicmizedy BdrtizidDof theplyasflmate/taat dtedivil led to
MK efablY MaSuFSQRLIR] aiosrénts%anbegysﬁ bOthe Yraruics formed from the

m%troanll etdeC Pg Cultnlgtr/]eI éé(‘tlélgs waé n& pog%blg\%ﬁ%%é\% deeoé/q'l{)rme%tablets exhibited
HSHB8 A6 Hiapunchesad desreased o physiFabstallisy. Heed ItiQuly {F Waspebserved that
ther@ramudgsugepaTed frormhmicatided By nprynRierRESECIOAWNGE 1999 oArse, i.e. the
paet the pattidie gjue of thé mitdoaizad pyndsynazé p&Sitiep 38 éMowercdthefamount (in
berBericie) B b Abifes Balinh 3G EHARAsi2618bdve B &l 23D t 0
phosphoryl at e a known p38 subst rate such as ATF2,

revi ousl of fu ion t T
fastugonrborhes donAanBe o e oohd el compressiviey
R@BSTieRt QNN AFRKORMIPTIR m vattereﬁm trigieking te SheB@ithas Meee
encoeneett FO3RdPinore talietsrpregaeediromtrive-rpioramized gyeagunate particles
sHolet Gatigadt6yPrgsich &tddlig hnd Batiractdre iBmeYiB e @3k Bf pynasunate.

ﬁt;wwet *tﬂte (glégaé.z%f%ﬁqeﬁgte% grg%magﬁgt sggegbg;@t G2k MidaSe properties

?Jrﬁ e it anal ogously It was decide to verify

t he data vvlth a nore specific p38 substrate, since
Wrarintesegting enpted g 1of ket inderitipn JnKaresTies/pPamaigdy the process
asctibddetibreid e b tHah eabR 5% lodithd dramalss areaeatskey than 250 pm as
&éttéﬁﬁlﬁé& by Sidvd thaﬁ)tlﬁ,elﬁ et drBa3&vigspivell. Mthdd2 e dsied a sieve with

? H’\% ngeslhsw étthf"zgSr Frfq-’r&?l%bs/h Q§|t55§t3%o/':b|gé#é%r%|&hg as at least

3heb Frdpadet fes- FHdAsh 69°/°o<z£ctﬁ%9faahl§s afaPaEReY MR 30 More
PRE&Tal 9315 - HPPoNERPAgTag Ui AfS| wiREdey ttm@ﬁosm'@gs deligrmised jpy sieve
antiyai in @d&Fairid Avithorts Euv.adethdrb2 . 8hi2l using d sieve with a mean mesh width
Bﬁmn,hﬁrml FAHEcUN R 39- 2090 BF trit Rahdled, Sud S&03heRS ofale hRALles, e.g. 40-

o? @r?es%%ﬂp]& %%ﬁ %réfﬁraﬂ&%ﬁ&?% raﬁul@? rsru@IJt at hM ®0% of the

the 2A substrat e,
'@f‘%gf af WFSGB%SJ&# éy'%l ue staining It is normal for
t he hyper phosphorylation of a protein to have a beapng
Nenthizrehized@ynaswnatee| ect rophoretic mobility, which
A8 BeRRAbEDSIIVE Lthe@r Nt I’mvdﬁﬁfﬁ rwve RQrppising oy dtmiatl eoraAdcronized
sgrgté eﬁft bitd exafdnt Hm hP SRRV BN higS Y Sofks

al'gagxfngF% '&al forﬁﬁat%rh%o bg p‘t'gp% eao R%%‘réﬁ E t&%t rEJLl‘ﬂt Wgw is also
ﬂ;meedd& C‘tﬁ'&%°55'°Pé’808’éd“'RrPH'é%% g £y ’i@g“ “Pyioyimethiv)-
phielaginbsyHameenufnbydieges suednatd pPprticlggdavieg iadho Yajue in the range of
gdo-3seGin édd sddivafuenetd mhgebdf Ectobahyweben p&8raingd As dastribed

RSZAWIn & Ipt @Bty eMBE@mehQthd\l, GBIuE REiInithRY fHgero$ 160006 Qtdn and the ds,

ymé s .ﬁtteetstqggaf 9% 7bhﬁt r\{vr{eﬁ%%ﬁeqmn\ég a%%sérlbee R Hh highty

act|
e AR it Ve one P RO LT e
alderpveny) 64 P3EdWBety Dbehtalezn vay B manie@Hdrqash Sugginate particles
bay thie Folmtingsdib,sdqb,alycarahdls valngs:exposure and it coul d be
checked whet her respective nutants in the T123 have a
smal | er baseline catalytic activity than the wild
ki nase p38Tal 23A behaved |ike the m ddl e ground
bet ween p38aWr and p38Tal 23D Therefore, the nutant
p38Tal 23A, in nore restpctive enzymatic conditions (10
times |l es substrate and 15 m nutes of phosphoryl ation,
panel C of Figure 12), has a grater catalytic
difference with respect tois p38aW than the initia
experiments showed The p38TJ23D nutant has | ower
ability of being activated by MKK6 CAMin situ The
results, mhlch paraIIeIIy prOV|de an explanatlon

e I T 1 I=1 7 P\ -
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i nportance is ascribed in this connection to the
so-cal l ed del ayed rectifier I K which consists of 3
WQ@IRFobasism conponents: [ Kn IKs and I Ku r . NMosPCRER2NG6/005600
class Il antiarrhythmcs (for exanple dofetilide or
d-sotal ol ) block predom nantly or exclusively the

apidly activating, pot aSS|dum chanr(tjel | Kr %i ch has
é?ggq‘?—é@vcred—bvt-%s' {r—cett$of —the i and
in te atrium HAReXRr, i00-18s J7Brifd t289130%Chese
conpeunds have arBSr4fcr ea]sl@dli'}@r odiShhiyAShmi2Z0r499k when

heard3 rates are lsaowor navrel, amwd-idse @soinguhmni as
whi ch have been observed are in particular those

refeE[red to as toi[‘ss%ges ﬁ% &%I ntes. d esi ‘1@925%“' s high

risk,” which is fa nsorre cases, when the rate is
I owézt he effi cacy30 $0 | Kak Ob}5<9cké15§ Was #28*Pound to
decl83he under theScthdi t13@nkt3of 1t7301t?3¢car2@7a231v\h| chis
just when the effect is required ("negative

use-giependence” ) 45Tf§ ' Pt igoul algby2202pigkyses

activating and ve g act ng mpenent  of
t he_ét?g 'Zeos I %6)6 i Bﬁglgr apza%%

/’e“h\@'%ﬁln HE channel is of part| cuI arly great
i mportance for the duration of repolarization in the
IREFHi@ldr ikt@resting ieRibbbiaien@ bf thaenvdition tHROdoASRSIBH of non-micronized

@“rﬁ»YE%ﬁﬁ*en%H ?ﬁf)@%e{h%r;ﬁféﬁé‘iuﬁ-a ﬁ}énﬁﬁ 'hfsy Fbg\% Sfccinate

It rticu
RGP Srofond RG° e hter a?wwtxa TRl FeREriR 2 95 Example 3
heRti8- for terninating or preventing atriul arrhythnias.
Mat hemati cal nodel s of the human action potenti al

Medigasiisd hat the positive effect of a bl ockade of the
Mégtréseﬂygmnm ;k}ev.aasr tieSid A d HelPo@H R 'ﬂr“e@dn@&&?dn$€éd€:ers or tumours

c%l‘m r%otnlI gﬁ%n%ﬁg%% ?Lg%%géc%rl iRaS ppeffergggqp'agna%tu"ggfaand in particular

&t “gfa” Hi ovascul ar Research 1999, 42, 477-489:
“lonic targets for drug therapy and atri aI
Thielteirh 'sdlid omalignahtcechoe] ie dttended|to iirefimatedn algnormabmgligrent mass of
tfs%@éﬂ:ﬁ%t REPA R iR R &by Rhedn’ a)nseé it tobdislis Efusk ordedlls of
|steM|s§ne éh Qékrseﬁ Ro B &tﬂPan&%}I 5ddCJvﬁch hgsuthre ability to

Fhac%éﬂtémvg%%ﬂf eli\tgspr&%# H}rﬁ?%holu Q-:Seobno Y- xa[rrHJIes q?typlcal sgl aImallgnant
orEsHnciude brestisardRpma, fionrsmall o %gmaa%mmfh?ﬁrenoma renal cell
afdirana and mignaehmelaplomai s precl uded from t he outset,
in contrast to blockade of IKr or IKs (Z Wang et al,

FHelterm RS cindia” I}:%&Sndeldoc@lndlcajegzQnallgﬁé’fﬁttaheﬁrdof eplthellal origin.

@gghﬁglsaﬁtd&?&&&m{iﬁ %ﬁ%ﬂ#ac@ﬁs%t ! rbu {laéxamples of
eilal Fissisaie he 'Edﬂb??ﬁ%ﬁt‘% S%fﬁswast}féedt é’é’ YF?VéPes and
iRternabgrgadpt SUCh apiiMasineerineeyPladdan, geuse stc; Eritheljal tiggyg may also
exteral intaJdeePlrytissot Jay4d&lto, frah@ 8BNdS slich abfuclsbiecfating ratens!s.

bet ween out war d currents of human atrial and

bcg G@Jr&L u¥ﬁﬁér¥deﬁ%%dud£¥é3 era(ﬁang t(ﬁﬂ% rB\k)l\‘I%hmn?éonnectlve

CtIV ockade o
tésﬁt’? éH?h 8t © %/{\t)%ge %?%%Sﬁe M5t s “RS%ever, been
avai | abl e on the market to date Although a bl ocki ng
Hlefteun "lenkaena’ikie Interdeashtarinditatd a dldedesnnchssics- iabradcgrahat originates
fAoHT Bl ObGnearaairove apt ahchdeeps thel marmgr edimeprbsudrfgomormal red and white
KIS RNIE afY bRtLdetBe, bupi vacai ne or propafenone), the
Kvl .5 bl ockade in each of these cases represents only
a S|de effect in addition to other main effects of the
substances. A nunber of patent applications in recent
years have descri bed various substances as Kvl .5
channel bl ockers. A conpilation and detail ed
di scussi on of these substanees has recently been
publi shed (J. Brendel, S. Peukert; Curr. Med. Chem -
Cardiovascular & Hemat ol ogi cal Agents, 2003, |
273 287 Blockers of the Kvl 5 Channel for t he

—— Y AL e o ] "7 oA =
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I, CF3 , OCF3 , CN, COOwve, CONH2 , COwe, OH, alkyl
having 1, 2, 3 or 4 C atons, al koxy having 1, 2 , 3 or

wa2@easns, di met hyl am no, sul fanmoyl, methyl suPETHER1006/005600

and net hyl sul f onyl am no; R4 hydrogen or al kyl having
1, 2 or 3 C atons; R5 hydrogen or al kyl having 1, 2 or

QUE; a i.ndepe . [
i e St RDRAE R gl . AL P g o e
lyReh#f8YA%Eut i cal iy acceptable salts and
trifluoroacetates thereof. Conpounds of the formula I
Treatet M'gbma’l, @hen esddddiréieNib irteeddditoseverra mhligiant tuenor originating

freRgliagenare: AC Sor SO0 n 0, 1, 2 or 3; Rl
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl,

%:e&g%’ﬁg%LWV%’}‘ngP thil;llﬁllgi ﬁ%a%@%{}%h@qﬁ@fﬂr@?&ﬂ lof solid tumours is
igtegdechist GavgT therelayad apeangice of PETRALPY §egPndary tumours, slowed
vplppmentdefrpyimangd op gedontaty yinpurs; geareéasied iongurrence of primary or
sEréhtaty tumydurs, Sidwed d‘r’&ié:t:ﬂé}d!;ediﬁ_’evéﬁﬂi))ﬁf isé@_ﬁdé\’ﬂ effe3@F Gisease, arrested
tﬁﬁ'@hr aiovskll? ﬁg réﬂ’ré(ésiornaﬁ'tml)@rs.' fhéjﬂ@%bﬁéd'u%r@%rolreducing" in

subst it ut 1,. 2. 0or 3 EQP%B' uentﬁfse ect ed fron} .
c[ngecélf)BdBt Cgﬁ’golugﬂz?lg c&yerﬁ’ &I ’ e E?rr[n I"? |tﬁ{i’)n aqulcgl)lgi/blt . The reduction
¢4 pRJiditumpur refeys to aredchipg Of MemouRIRE STar esRpPle, a 10%
refaction f |a>s|olid1gmhq1g meang that3hgroldmeg of thentseated tumour has been
rddaddwitranooso, sul fanmoyl, acetyl, and

nmet hyl sul f onyl am no; or R 1 cycl ohexyl; R2 phenyl,

- [ - ' -avLidy i, o 2- 8 Ri -t hi .

A RGN, ettt MUt (g or e o
BEMP Ry Prmuation; L 4Ps WYETY9S: qui nol i nyl, 7-

qui nol i nyl, 8-quinolinyl, 2-pyrimdinyl,

Phupythierpreieny Invedtiquyis ialsb diinagted t@ a sylidaghianykceutical formulation of the

iRvdntioh fd&_zds@)é's &heﬂcﬂéﬂtdﬁibwéulamlﬁeﬁfm hvehtidérhie $¥rected to use of

tﬂ@éélid' &%rﬁ’\%l:eﬁ.utfcﬁ fHHﬁL?{Mn' (?JL{F@ %@Hﬁiﬁé%ﬁtﬂet Msﬁﬁa&h're_]of a%medicament

fg% tr&at%%%%toé{:a%ecgrt. S%a%ta&{%@épgg rtgr)1l'(I enﬁgr\lr) Ilsélndsuteli{égfo a method

o tesating hngepyid RO ORI IREPRINSATIEIRy herapenticalikptstive

dJranint gf the splid hammate@icat tampulatipmret thelinvention taapatigndyn need

taerbyl , and met hyl sul fonyl ami no; R3 CpH2 p-R8; p 0, 1,

2, 3, 40 5; RBCH3, CH2 F, CHF2, CF3 , cycl oal kyl

]E%élé ﬁges%'\t nt%égl?e(stfp% "Zrteéin?énqgﬁg ﬁggég'roqcfr%r}% %ﬂa‘ﬁ%% having a

GRFETS FRSAGE Tavgean it Pos fori phsipecsitte fabiftgy Hescrived herein i

admygistered B Wiprapeutically effediyggmaupkbnhish isesublicieny te Hdphibit growth of

thb eugpary ) Goilisites tumouratgressidl, i.eBredute thersize, of OBFBMouENji) remove

EeMaourEANrbr iv ColvVibit Bhter &bk )etdttasisng 1, 2, 3 or 4 C

atons, al koxy having 1, 2, 3 or 4 C atons,

B TR S or il s Rony b st ORY iy BRors i o thegapeuticaly

effectve® dé)p%ﬁbe,. =3 dﬂWab@ﬁuﬁFleaF wqroﬂwitﬁ@ dg_s,lreg jects ig-relation to

the camditigrefoamdhidR7t isrpdairistgeadt The gXachdeseamtiidaegnd on the cancer form

toybdregpeey, and avill Bé kydertamabledylone3killedin the Griadishwgsknoimctechniques. A

§Jil§bl@%EMHHr&@Hb‘éta@a@@,ﬁﬁtpghlc@[ﬁ Bgr‘ia%lu%!'lg, is contemplated to be in the
e It icC refer .

b of AP 12 hstiefBl PRl AL s Blenoly BT Siha prpavienyay,

igpagicelar 1.349/pptient/a3Yyr 3. R1 is phenyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl,

Ib-anegrhtiftgtesti?s embgditnbyt of tBe gyentidn sejd canBergiaiarmedinoyhg, such as a

&rElNdmMPbéladtkd fromik FEdUpbhsistinglsr M&ighBt! meldnoma, basal cell

&%i%?,%ari% &SeiibinBObeBMt! carMIRE £ rBAGHhaR cell NESRaRdeY! renal cell

radi cal's i's unsubstituted or substituted by 1 or 2

substituents selected fromthe group consisting of F,

ad, Br, I , CN alkoxy having 1, 2, 3 or 4 C atonms,

OCF3 , nethyl sul fonyl, CF3 and al kyl having 1, 2 , 3

or 4 C atons; or Rl is cychohexyl; R2 is phenyl,

2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl,

1- napht hyl, 2- naphthyl, 2-quinolinyl, 3-quinolinyl,

4- qui nolinyl, 5-quinolinyl, 6-quinolinyl, 7-

o o o o "
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A further enbodi nent describes conpounds of the
formula | in which R5 is hydrogen or nethyl, for

We@WnpBisIhydr ogen. A further enbodi nent descri bRBGI/EP2006/005600

conmpounds of the formula I in which one of the
substituents R4 and R5 is nmethyl and the other is

hydr o and RS ar further

S B Reole s Sereine TerBnh HPeBR Y piedoti R, proppen carcinoma,
Wf?ls@ﬁ'c KB RN aRPARGT At CrAE AR AN CAHFNYRR ERBERNERreinoma, cervical
Hysptasige terorgeabpapjllomatenis, eglanshrsineydy, ogjerectafcirginbmerand carcinoid
eumhals, MR phrtidaiac selbesd AOMBE FEsupadontibnd efmalighaht mBlanoma, non-
YWhhE BeiN0Rg Binck & reddbsircind/at &I&ﬁcﬁ@nqorﬁz ahg rémd byl ca@ﬂﬁ’oma

the other is hydrogen, or RB and R7 are hydrogen.

conmpounds of the faormula | exist in stere0|soner|c
RSN oRRMRQdipentof fhe 5‘%’9% FRTCEHS MAIPFIULegiEnqmg, such as
pyngshisial geiiepding gielaneana modiiar melgneme hientcmaligngunelengna, acral
oeldghemB @oebngltrraéiamsma dheedmpastit ateldnoalau tlesnahér embodiment of

BRSAVMSN ShiG rc%ﬁéé%rﬁsmglpﬁelﬂﬁﬁé@é&eﬁ nARtN 9A&RKS &hbodiment of the
gwlvgﬁﬁo%rs%ﬂﬁgarnéer i é%rHanrf‘na olfn % PP @F e%&ﬁment of taf invention said

stere0|soner| al nantl oners

fnget 'érc88Pr§F'é°‘“°i"l? 3’39“ g1 BEheRRRORITERE PoRe fivgation said cancer i

reng| erlecardnimaxanpl e enantioners in enantiopure form

both as | evorotatory and as dextrorotatory anti podes,

a8l furthet Redesting @hbsbinebit &Fxh@inveRor! $¥d E4h2Bit is QNEF&Md) such as a

VALY Selb@bd AOMthe igRodp @nkigti 6’rf osE&:%QFEBﬁwSSEw:hBQ'stQH%'
to%%eo%alsi:gn% %a?&nan?fb%uggg{g toma ros rcom%/?]nd Kap05| sfsarcoma

rAct T3 Tat a’m X by ¢ nventi ona
exanpl e by stereoselectlve synthesis. |If nobile
Fyen egarfugtheniptesessing reghediment [9f theripgention isaideansesis agkana.
includes all tautonetic forns of conpounds of the
A9 Wb eurderstdtEpPEHRSRINed ipBMBAL theibbvd-hidAtiod ddCdaHE@ Ty pes (i.e.

Qa%'né{r%é Fc\cl)g{aggﬂggﬁ&ﬂgs; a(?% cﬁgl'gctteﬁgm F %sfeﬁge of solid tumours.

exanpl e 'so ydrates an
adducts, esters, prodrugs and other physiologically
Hté'?aﬁ‘feé‘tfpﬁhﬁre'f‘te\?%ﬁtting EEOSHIMens OEH}?pBYﬁ’ﬂﬂ@” §pidicRacer é #riymzphoma,
sychaasa lzoiphema iselectbd fiotretheqdrotepnsistipd ofnidiedgbin‘s digease, non-
fieddril - adikeas&B-deMW@iEhofa, Tidel Winsitholmits; IféIRtR:%ar & rhpnyss taikkitt's
ﬂﬂﬂ*&hgqhhqgﬁoggﬁhggdggnpounds of the fornula I. Alkyl

i cal s and al kyl ene radi cal s may be straight-chain
or branched. This al so applies to the al kyl ene
F"aﬁtf"ﬁ°§“eéfntﬁﬁét"?%?'ﬁﬂ?ddm€m—@ the invgpiign S%‘%B?’ES‘I '§ ajRyeloma, such as
miukipleemgelpadi cal s may al so be straight-chain or
branched if they are substituted or are present

DR IREIrtanR dE€ A Gancdr@he@BRAEHNE réducBBn ah&K BYkdda@F GHite® Formation in
5&1&% L+Ilf9r§1bﬂlr§to$q Hﬂf lonﬁﬁld(lecgaluterﬁéae{mhﬁarmn %L/Frygl cancer, colon

a % lso f b io » 150

REYASe 'PBEe)E nZL,E’ecbut yl and t ert but yI The

dlvalent radi cal s derived fromthese radicals, for

bxaddiian todtshisk @aentidancdr- ageny therfermudlatioreeftthe @rvention can be used for
dthér PlceyRys efedtactdrisbdbyaVetsbidBtinglantidyenpsis, @iIRE macular degeneration due
fo \;)’esQél ‘?rﬂll_/;l'cﬁﬁﬁ colnéla1 Bahydif980n &ué‘t‘oqyﬁﬁﬂh&&evesgél tngréWth and thereby

Erea%e osfflge Tmu%e Slﬂ\?ileggdljé lsatge%fy in dls%gse]lis'[qlge rhéumat?g arthritis with

Yepselp IS{HW'% GCtaP'Riﬂye‘H\é‘a g dhe dings- rﬁymﬁ%t"?“éﬁ Iaﬁe\é?d't !iﬂffed"’e in
pithoei Also diserass Wilhifempleuyelg assdeiated vrssel drewiireare influenced
berzsitintiydeid the case\fopasiotriedmsis. Cycl oal kyl radi cal s may
| i kewi se be branched. Exanples of cycl oal kyl radicals
having 3 to 7 C atons are cycl opropyl, cyclobutyl,

1- met hyl cycl opropyl, 2-nethylcycl opropyl, cycl opentyl,
2-met hyl cycl obutyl, 3-nmethyl cycl obutyl, cyclopentyl,
cycl ohexyl, 2- nmethyl cycl ohexyl, 3-nethylcycl ohexyl,

4- et hyl cycl ohexyl, cycl oheptyl etc. One or nore, for
example 1, 2, 3, 4, 5 63187, 8 9, 10, 11, 12, 13
or 14 hydrogen atons in cycloal kyl radicals nay be
repl aced by fluorine atons. Substituted cycl oal kyl
radlcals may be substltuted |n ~any p03|t|ons
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Phar maceutical s which conprise a conpound of the
formula | and/or its pharmaceutically acceptable salts
W@ 2Wortdp3ebver be adm nistered for exanple PCT/EP2006/005600
oral ly, parenterally, intravenously, rectally,
percut aneously, topically or by inhalation, and the

IE glé beer H[lnadersatlocgrc] {]hla tar[n %\t/?lrﬁrrr]\ogee e‘}g v? g'eatm%t PPQ\I V\)agglﬂ c%ncer forms

mﬁ\éb%pgtapaglby cqwglneg%mm v&l?erg H%e ﬁ&ﬁﬁﬂpgnqcee%ﬁl formulatlon of
the inyentien isgomyingd atitbrresuitabletyermiatherafiertic porit paeNts eqanbined with
radiotHerapytamd/dris panhbinediivanh sbigkehy.i n vet eri nary and in

human ned|C|ne The pharnmaceutical s conprise active

| 'Ilrwg,: ﬁﬂ’i{@‘nf Ihlg rgs%rnFH‘b?nljlon%FJté)sr to tHS Iu ? of a soI|d r{:;harmaceutlcal

fgﬁﬁldiaﬁlorbq tfv]a gme%thﬁfo & raaﬁ_ufactﬂa,o gaorgg IEﬁ,ﬂ'\%/nt fqrhtéeatment of cancer
i kpmbiadtigmyite e chsmprerareytic agentinaingsrsly of further aspssk ef the
frasent eogetion tehateshtiochmestod pif erebgnacancenisaid mhethdd corbprising
Qﬁﬁhl&@ﬁn@ Ransmpautichmhabfdcldimalinadt thBesiddparmadeuaed Sormulation of

tﬂ? f']ne\freﬂ{'&rgéd a %Hﬁ'}q&ﬁé% EMiRRRAS o 4 ?Q‘e%t &Rt @n‘%ls and

Ive su stanc carriers it 1Is p033|b e to use
for exanpl e antioxidants, dispersants, enulsifiers
Shecifie @é@mpleﬁﬁgwquelefqham@‘;rserapﬁpgg agsus ‘nglélge chemotherapeutlc agents
setrctadl frora éhesgroag eotsisting rof adienecarticpstereldp sucte ps prednisone,
duxhinethasoraséradeeedrony altretaoniag {itexaled) hexafmetiyifhelamatea(HMM));
é}ﬁ?osuhg' ?etﬁ%l} Vﬁnnﬁ@dmm%eqwameﬁ?dan\{‘éatchné n&-anddiy  dvREozole

(za c%x:) andoo%ens sucﬁ)%r ggﬁ%gster%Hg asﬁgragfﬁagé Fia r)b bacillus calmette-

Qi bl lomire ﬁ%ﬂsﬂ%"d‘é blrergydny(lepaxang Qus MfRgan crboplatin
@arapitindt carmustitedBCNEb BENY); fWBF@é@' @g_kygmnéschlorodeoxyadenosme
@qoen,usadridinep leabtatin P rcisplativi (platiodl); crytasinexamatphesddeofcytarabine);

428 FdaziR@ (BTN Sdahehy &R (adlifom§ 8F- D7 cBsrBedBndy @dinérubicin (cerubidine);

{@g{%@éﬂ (?axo ged%&ypbﬁm’ QE% cnn)o%bﬁ‘ l@b”%ﬁ%hﬁé ?emcyt),

or. Ssta ecl a 0]
B0EE % ey SRS BEg)o SRR R VY- 15 bRl Sfovopros):
@rd@mh"&(ﬂugeraﬂ,afmt@n&g (ewreynbaﬁfw%'? éf'w"a@eho‘i {enrpuracil (5-FU);
gamasitabioe (gerargy);egoserefje {zudkexprheateiptini(tragtizinaig hhydyoxyurea

@iyBfdaPyasruBicin @arfyicl); ifosiarnidej 1L-2 Groleakih paldediaukint) s ink@feron alpha
GSPN Sro ro@hfqn%tb&ns@laﬁﬁbio@&% RUBrolif@fIuSFSAITREBmisole fergamsole),
Wefptélerhe éct mequraH%%rmger\H%tE%gﬁ rggro&r?%u%tﬁlsd t n%'l'p%g an (alkeran);

@afﬁaﬂ‘i%t‘%ﬁt €Pb'H“?t8P'rr§’ “ME); ey gﬁ‘é&ar?yﬁ"é%tedr mstarrg/c'gnqj(mutamucm),
pibxantepy ((epanybyRlopetregtige (sardestetimk PEBLOSTaHD (AiAggwspiormycin,
fipentht flas@pan gmitranyicat, ndthiraanm); pleoachdzine (omtwens)dstreptozocin;
érrrﬁ)xi?ﬂrt\’@lﬂlﬁ@eg()‘ fax8ephéiRskeny: kdhipdiRleVORbANDE2 6):Sthdke fad kopotecan

Grlr')r Q%%ﬁoun%yé:ﬁngiﬁ §|P|;.Jdp§ J’ tl?\g&%ud?r%l\ﬁégtfn@r(§a|95n), vincristine

0 .a sol ution, 'suspension or
?‘gn ?1“ "‘f’l’fg 'gg‘ﬁﬂgﬁ\f?&g Bt the formula Ipand/or t heir
pharmaceutically acceptable salts may al so be
Oyhephihdématberagentict dgentse whichinmay teyegefil Forzhe ewrposesudaseribed herein
ineld& ¥ ghemot Hedspdutio dyerits gipnaohet i cblamni 1, ¢éiaé bRMo eslumn 13, line
zfgpéﬁ %rltsz@@”pcl;reasdé%Erlﬁtht&Qh@se%ﬁ‘b@ﬁ&%h%@the\‘@eﬁﬁea ents, see

hesal & ne or F &S for exanpl e ethano
%Smo Il%e?%'t'ona{) T qugl Sugar sol utions such as

gl ucose or rrannltol solutions, or else mxtures of the
Dawill ba endesbtped that tee chemmastierasenticageet iagelpetad Hadertuecapsideration
bfotheaktaki cancérdfiorradim anpretaraddi epnbddimérttef thar invattioaghefdbwing

BenSdih @Y Se ticgehtdlar& ¥sHi kY etiSed vHthi tBB Sol iSpHEPRBEdUBIBS fomulation
?{]geﬁ!'urécgrﬁ]hzﬁlﬁ%f&qpea%% t\of tﬁ@ﬁ)ﬁlg\glnﬁ @Be&ﬂ‘c ctah@‘erfferrn@-‘”n"i‘ahlgngﬁt

ceutically acceptable salts in a
pharmaceutically acceptable solvent, such as in
particul ar ethanol or water, or a m xture of such
solvents. The fornulation may if required al so
conpri se other pharmaceuti aal excipients such as
surfactants, emulsifiers and stabilizers, and a
propel  ant gas. Such a preparation conprises the
active |ngred|ent nornally |n a concentratlon of about

~ A L AN o g, ~ O~ L~ o oy
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Met hod A3: A solution of 8 1 nole equival ent of sodium
nitrite in water was added dropwi se to a solution of 1

wWor00e/181§03 val ent of a 1, 2-di aryl et hanone of t hBCT/BP2906/605600

XIV in water/conc. hydrochloric acid (8:1) at room
tenperature. After 2 h, the solution was neutralized

W od| t T I nd,0X] f

P R RAR G s S T ol W o
doyerupictin rete! selhArenyae @B L6t Eﬂaatt?aﬁﬁ?ﬁr%&? doxorubicin; breast
caeitonperit l@yolu Aelen cativeER e TiyRrewadt olprtrcinga and cisplatin;
dndrmibhemdhydhl bgerranees ahelcesplatip. After filtration and
concentration of the solution, the 2-amno-1

e ity RiAARY! dé@.’Eﬁbe?qB@ﬁ RfloRMig &xTinBlell fheQdxa s should not, in
diaster echrgers of the o,ﬁrru 5t gﬁr}}g De‘%entgl g..on. d
NG BEAHNIETLIRSITIHO B 99BN BE STHBFR" JrgTinication an
cdaiPar ate the diastereomers at this or one of the

foll owi ng stages by chromat ography or

MATERES AN aETHODSENer al et hods for synt hesi zi ng

1-cycl oam do- 2- al koxy-1 , 2-di aryl et hanes from 2-

1 no:1 . .2-di aryl et hanol thod B 1: 2-3 nole
%%E‘J’r'\'?_é'faém"sdo?a%'f?eef'ﬁ‘f/I%Ié%p_@é',p'gﬁd 1 nol e equival ent | of
ReteTRiRgHBA IS BAFBISHZR ARErIRITION £ PYNIMNREi RS RSFTOfRgd by laser
diffnaptidreuding theffollowingeplipmentandseBingsyryl chl ori de)
were slowy added dropwi se to a solution of a
%— Ahe- 1, 2- di synipREdaaes (9dssshe fornul abl | in DW.

. [ ng :
it NP (L AR Tl PSRBT ol
Raclenethwas sti Qé_g'a"ht roomtenperature for 3 h. The
Yalyoe pkaipaseddu? 89/ nto i ce-water, and the
Pepesqiré:at ed prdtdact was filtered off with suction or

pisgrabegrddyurextsast i on with ethyl acetate.
2ubsequent |y thes @ 6qy8l,f the fornula IV was reacted

ih 1 nole equiyal of ‘a conpound of the formula V
%écfa'ecoﬁ?c?rgraﬁ'rogf&é'}éa'b%}}"chl orine, bromne or iodine if
Igasieemait §Mephat SeCOPE%i cal , and may al so be fluorine
PpticRBmpdelan ar ofratnhpferatidenthe preumption ofspirgsical RAtiHesan
al kyl brom de or an aryl fluorine conpound such as,
69§erﬁﬁmreof GNP EOIRELABELY | t br oni de or _ t
GerpHRRR QAL flarbl oareafids SR neOndF bF g€ pi i accoraance
WER PR UEntedPd ot AHTAS 85198 WP 9 MeEesel {'T‘ﬁ © nm-
pot assi um hydr oxi de as base. Dependi ng on the progress
Dissblutiongaethashh, further anounts of the conpound of
béerrhiRktidH & pynadihaladissonion FEWDRIRTILEINEd tabREsIwEs pettdrined in
gc%%'aﬁ&eewirtﬁ%tw@h AENEGBE UsiNE kRO EbI1BRing Rest PaknhBrs:
of an am ne al cohol of the fornmula Il or its
hydr ochl ori de was di ssol ved in nethylene chloride, an
Apparathsre vol uneVsR dissAuliqiy 2RPAERtUR Lt SIX GPYRF RO Blagt vessels and
sodi um bi car boneadslexgtgrérat r oduced on top. 1.05 nole
rmagiumal ent s of eussw hiadsphateytutar pohyd,/BC1) sdddassedl The pH value was
chl oride of theffnrHdjdidd b 36GL@esied to the
'\_/i'{"g?(/&gﬁjley stirg i xture, and the mxture was
stitred at roomIenperature for a further 60 m nutes.
T9RPSPYE ¢ phasé Wssihen separated off, and a
gmpevag: of t he>9 MMBEE&RVI was i sol ated therefrom by
samigitrgl timesat | ons, Tha S¢daptsuadse®mirttes f or mul a XVI were
geesdnved i n DM@ madsdrehnti @03 m@h@ equi val ent s of
powdered NaOH were added. After stirring at room
tenperature for 10-30 m nutes, 3-5 nole equival ents of
a compound of the formula V were added, where Y may
have the neani ngs described for nmethod B 1. The
m xture was stirred at roomtenperature for 1-10
hours, and further equival emts of the conpound of the
formula V were added where appropriate, until
al kyl ati on was conpl ete. General nethod for
synt hesi zi ng 1-cycl oam do- 2-al koxy-1 , 2-di aryl et hanes

T Y e
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further without purification.b) (1S,

2R ) -2- Am no- 2- (4-fl uorophenyl ) -1-pyridi n- 3-yl et hanol
W@2®6/181309D. 6 nmol ) of sodi um bor ohydri de was aRCIBEP1006/605600

solution of 3.2 g (9.6 mmol) of tert-butyl

[ 1- (4-fl uorophenyl)-2-o0xo0-2-pyridin-3-yl et hyl ] car bamat

anol 0-5C. After 3 h, the

'?mﬁg?r 'q"a':m“&ter meallure'al P%J fted with eth acetate and
RRaShReBOWSr KheRaTeRr anphs!s B ffellowing svete i’@Fl PRjemetarpyere used:
organi ¢ phase and concentrati on was suspended in 60 m
inuiEdtivgt.ene chl ori dereedad Tééhnslogpf a sat ur at ed
SRtdhi on of HC in dipxane were added. After 2 h, the
?aﬁ;ﬁﬁ%ﬁs@ f.ed prgductzgvﬁﬁ filtered off with suction,

1

B289 $128°a1i no- 2 (4-f1 GoPSPRenyl ) - 1- pyri di n- 3- yl et hanol
SaPRle grAParatied: as hydeedifigyingain, 695"19 ?f(¥’R‘53mP'e weighing of
2S' ) -1- (4-Fl uor ophensdmple- hydr oxy- 2- pyri di n- 3-yl et hyl ]
$amplelridi n- 2- one 0. 8CorHitidhiny MIAINY rRdasbredhdn® F@att Y0 mm/s tip

chloride was slowy ?&‘éﬁdsq{n%g%ﬁ&tfoﬂ a solution of
1.7 g (6. 1 mmol)

of
2R ) 22° ari o 20 (4- 1) séredltgﬂvéws" a4 PPN YN 2 HamYs e
hydrochl oride and 1. #e§9(15.4 mol) of triethyl anine
in 40 m of DVF. Aft €enditianind ng dndrmEBurenment Bunlatgdq mm/s tip
nmol ) of sodi um hydr spdedle pell ets were added at 0OC,
and the mxture was é&ﬁ&{&%@ﬁunr&e%éﬁmﬁu&@aémm%q/s tip
h. The m xture was POSLE gd into 100 ml of ice-water and
extracted with ethyl Acet ate After washin he
WRFHFRREBINEE wi t h™ sEVEFYPRE T IhEReE BFPRe and
saline solution, 1.57 g of 1-[(1 R, 2S)-1-(4-
EXAMPUOESIENY| ) - 2- hydr oxy- 2- pyri di n- 3-y| ethyl ] pyrrolidin
-2-o0ne vvere obtained. d) 1-[(1 R,

PG ith % &MEIl‘#aPﬁéeﬂ.z@ (4,4,4-triflu
%ﬁé §X¥ % H{s{/r;:,& Eéf ﬁg&% %aécl'éwas in H\fggy éi(e%crl 0\)ef The result

Qf the particle; size HstgBHAN MEASYFERN Wegi¥ern| red- 5“% Eﬂ”ﬂ‘f’!“@ fparameters
wérefo@8l: gls{ €.48 Hm[ﬂga =0ff191pn (qbs R 16428h )anq_dgg of 282 ym. Film coated
fabtetd woreaphramadi)red abyuddiog Yo Bxanyple Gi betadv. he iy lcharypd kadidts showed
SjH’b faiREutidn ith §‘§%fo atiNe &g QGbstdite b@]né@ﬂs@lv@@%ftéreﬁd minutes
%%ra/%s&%rlﬁpais FORID h&ARgr ature for 5 days, during which

e ori gl nal anount of sodi um hydride and
4,4,4-trifluorobutyl brom de was agai n added each day.
BXamples?: Rruggubstanga withe nediim pantichgsizeouri fi ed by
The petitle giza disyribuging of &@rugelsarth wag amalysgdd @b desgibed above. The result
6ARE Ysitrld slnieQﬂstanMBrﬁﬁBé@uréiﬁ@{tai giveih M@t aNehe llIOwWIE parameters

@é"f]f?f'h%?do =137 .)do—l —174 mandd of2f2 pm Film coated
SRR TR AR TR W A h198 ZiHhs shoved

atpcq_pgssolutlon with 87% of active drug substance being dlssolved after 30 minutes
@819 the-SPc2®oPaddfeyMetbbthoxy- 2- (4- f | uor ophenyl ) - 1- qui nol i
n-8-ylethyl]- pyrrolidin-2-one (synthesis by general

ERAMBRE 3 Drugtsubitande Withia ié{ article size
{' %%PLIE dYs rgbéjgloH%pg dﬁr?:ca »g&‘,?é.l, L@%Jéﬁ'a]s%%é?@ %58?\56 ghe result

& PO IS BUORIMRARIT GO 5 Ve IUTGHTe ol BeAlpting parameters
Hﬁ"@ foumd: (fisq 2B 3Dl deo &5 1690t Lt [5-203| HiR ARG dhofdf 4T &M- film coated
thhRtarweref marngdcduriet ractoeding tie Exampge 3. bellin. [Tee €ibolcoatgd tablets showed

HrdfiCdisSoI&idh Wifift7 87Rf hctdfe drlh Qudtsncalelty| ddsbRBE aite 80 minutes

AL the VP PfraiPMEnbiie M xture was left to stir at
roomtenperature overnight. After addition of 130 m

of water, the precipitated product was filtered off
Wi th suction and dried in vacuo at 50C. 11.4 g of
tert-butyl [quinolin-8-

yl (tol uene- 4-sul fonyl ) nmet hgl] car bamat e wer e obt ai ned.
b) tert-Butyl [2-(4-fluorophenyl)-2-o0xo0-1

-qui nolin-8-ylethyl]carbamate 5.5 g ( 13 mmol) of
tert-butyl

T /£ L 0 A Y Y Y 1 I T . Y T
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solution resulted in 2 1.6 g of

2-am no- 1- phenyl - 2- pyri di n-2-yl et hanol as m xture of 2
welr@stiaBebners. c) Syn- and PCT/EP2006/005600

anti-1-(2-hydroxy-2-phenyl -1-pyridin-2-ylethyl)pyrroli

di n 2 one 35 n1 (252 mmol ) of thethylamne and 11.3 m

ées chI or butx‘}/ll chl oque wer e

FRrds Sinptases Bith xbiyfanse pRudiE s ©, 1 o
mmarﬁﬁmsyze é’fstrzbtﬁnm&aﬁruqah@ﬁv was ap3lysedias- dESSITb@FWQﬁb‘F The result
ofrthB @articleodizeDFtriattiOBeasifrérpentlis bivan i Bowetde ipe feltowing, parameters
#8refFolndfdss adizammydly @3 7deunied e =afidashn afd dy.tdfeotiyxi. tFile coated
%ﬁ:@%lrer rﬁgnnﬁsctﬁl%grgc&?rgmﬁ rtétE%rﬁplfe@' belo- ThEHBmMI BaEH tflets showed

rspi fssoliten R oy St ey B B St 0 minures
W'?%%/Wﬁdf%"rz%ﬁ%#%@?hﬁf‘bl carbonate sol uti on.
Chr omat ography on silica gel with ethyl
Bx&hplees emhaafactiing of RRJN-lcad pyhdsaahtd tabletsf 3.0 g
?9&&5 w‘eré Bepgwa frih theAlidwily Fgr&digreer  of
1- (2- hydroxy- 2-
henyl - 1- pyri di n- 2-yl et hyl ) pyrrol i di -one in pure
= i ' : si gned by

Romagenigpddrynasdpsy. d) 1-[(1 R26.800
p&stgsednfyoblydpropy| met hoxy- 2- phaayds8ol- pyri di n- 2-yl et hyl
hwrbwwb@l)me&w&emn&esnﬂpntl)on of 1166 my (0.53 mml) of
Watdel R, 2S5 )-2-hydroxy-2- phenylzgh- pyri di n- 2-

AR gl 07, 8 LT o

e - Agueous
wor ki ng up and pur| f| cation by pr epar at ive HPLC
a8 %y lof gehnures 3era1gbtained bl tAe FSllowAG precéss: Lactose and pynasunate were

eyé‘rb&wnapy lﬂnﬁtda%varanme Ak glarRyHidh Proceyd REOYLHBY bh@tHe binder

ej) |§so in | | wa ? ray on the fluu e]t bedr At the end
p%ﬁh@&r 3t eor rri?éﬁ: X\ o E 5%/ q.z@ﬁ%rbépe’#gt a'&t Rgre added to
thegdbid bed srtanelamr@nd llsB ok Wit éé%é@"ﬁl?—ﬁough a sol ution
of 309 ng ( 1 nmmol) of 2-
@Bﬂﬂ@bﬁtaﬁ)fété:hew&@glﬁ&ybg the- BilenN Qfd&éléw Re hAInulbBion process was

Sl t iae'edc Véf&?%‘rﬁ’i g?aqmegfw & Eg%@dﬁﬁ%ﬁ &fpropriate hopper

%
. triethylam ne
&R(Y%f'f 'eg]h? 8(%‘8[&%% chI ori de were added, and
the m xture was stirred at roomtenperature for one
fibeigrantilee weod carmpressed o @blong éablets (B/.8( hturvdtuigat 8ym)aefbS0 mg
aéritdinfnigeBe tdlopglingrewdents: 2N hydrochl oric acid. The DW
was stripped off in vacuo, and the agueous residue was

er%(trgaa}grlited twice with ethyl acetgle . Thg) organic phase
333 ) dried with

Ry8sHNateThe residue after evaporatf®d ¥ the sol vent

lertosgcnenakgraseibj ect ed to flasH’€hr omat ography on

sliydioggprgpyimethyle|ilosec(HPMI)] acetldt e sol vent m xture
OesscatpRflodOsgaium € 230 ng of the 1iscyl ated am no ketone
ﬁaﬁnesﬂfr{? 'sM'aLa%é (4-

nrorophenyl) -2Z-0xo0- I- phenyTl et |OJ butyram de. b) The
S uct fromstage a) was dissol'ved in 4 m of

nmet hanol, and 100 ng of NaBH4 were added. After

Fheé rabiletg wate filooemateshyigh atdigpersianrcoptaiting the follpwing Ingegdients:
was renmoved and the residue was treated with water to
result inracemic ( 1 R, 2S5 )-4-chloro-N[2-(4-

chl orophenyl ) - 2- hydr oxy- 1- phenyl et hyl ] but yram de in
pure form c¢c) 1 g of ( 1R,

2S' )-4-chloro- N[ 2-(4-chl orophenyl) - 2-hydroxy- 1- phenyl
et hyl ] butyram de was di ssolved in 20 M of DMSO and
stirred with 1 g of powdered NaCH at room tenperature
for 1 hour. Then 0.5 g of peopyl iodide was added, and
a further 0.3 g of propyl iodide was added every 45
mnutes until the total anmount of propyl iodide was
1.4 g . The reactlon mxture was then aci dlfled and

e o o o e
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845 ng of
1-[1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]p
W@ 2006i13139N- 2- one (di ast ereoi somer A) (yiel d: SBROY/ERII6/005600
127 nmg of 1-[1-(4-fluorophenyl)-2-hydroxy-2-
qui nol i n-8-yl et hyl ] pyrrolidin-2-one (diastereoner B)
(yield: 8% were obtained. D astereoner A 1-[(1
S,2R)-1 -(4-fl uorophenyl) 2- hydrox - 2-qui nol i n- 8-
L _156C

tﬂdasdyeroewmmthﬁcellmtop{ (LHIR’IC)ZR' ) - 11.820
Tald- f 1 uor ophenyl ) - 2- hydr oxy- 2- qoize#! i n- 8-
I¥$|]e5>!? “,Q%Wp%dqutn 2-one Melting,point: pale yellow

Ata[“C" 'O’QE?) 2- (4- Fl uor ophenyl i)%g ;2 oxopyrrolidin-1-y

W3tenI qui nol i n- 8- vyl et hoxy] benz ile (Exanple 9)4 1
Wete( L 86 mmml ) of sodium hydri deldB0%in oil) were
added to a solution of 200 ng (0.57 mmol) of
thod dxi éélyéulowf_smmnvéﬁ ar%- AL Yo dd weF@édsBerﬁfew i®Wa¥drliPand added

t¥ aosollutlon of %Pﬂ?qlb%g{:ei R&cﬁ@én%?wg{er v»)as fgﬂgd zﬁ % | ht o 23.994

5 TﬁeP!SB%J’P'BBéY?fé‘HFPBF“'équEraeC°QB'86d“' 200 LR Vu%PéaV d onto the
taklstss Cpatingdvas parteomed errwethafllmmomﬁ taplets hyp geached g iwsight of 562
Mg xben.e was poured into an aqueous sodi um di hydrogen
phosphate solution (80 g/l) and ext ract ed twce vvi t h

r 1

I?Hrﬁ@e é%gnﬁggﬁfrintng&g hq% Ioéna catl on 0 ttﬂe resi due

et Mo B SO A 1O SIS HEIEIoRR: acet ot e 30. 70

resulted in 239 ng of 4- [(1

IBaredRn) - 2- (4-f1 uor ophenyl ) - 2- (Rmoumtkay ol i din-1 -yl)-1

Haﬂégmlsbﬂlpﬁnashestboxy] benzonitradergyi el d: 93% were
@W°%r§tem te powder. Mel{bgg point: 112C f)

opy! %h\‘—lfﬂlglrogﬁ HPM(I:)) 2- (2 oxopyrrol idin-1-yl)-1-
‘@{G‘ieﬁol i n-8- yl et hoxy] benzoni t r +#é%¢ Exanpl e 10) 47 ny
Cros@8matiask soditmsodi um hydri de (56%in oil) were added
magr@siaol dtéarere of 228 ng (0. 65 nom8DY of
1-[1- (4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]p

¥ %%LI’ %’anulgs RE% %‘{JAI W ﬁ'%' 8[%% @océé& ga&!)seognd nasunate were

%‘Iar%df P'i?%r 6%‘2%9‘897%" fo‘g Wt %raﬁﬂlag%p 3W8e55t T Pr gd-? e an amEDth binder
olitieer prepred foydissoiNing HEMG iBateo M agisREaY 08 tha duidisse é’&d At the end
ofrthe geemukatjor ouesessontoseaTra¢liopel sediem apH osagnasiemst¢arateorere added to
th8Q1u@l bed qraslIgust BE bledddanwieiethal drindles. sopr opyl et her.

Dryi ng over rragnesi um sul fate was foll owed by

f
g%qléqn%t 8qr aovﬂere o] alhne;q t'hg??ll%&vh hﬁ'oge%f ﬁ‘He %ng tion process was
;Peégyuqnfegahrpﬁ q@? aﬁﬁr anc trre( g_ranule were co Iected in an approprlate hopper

which? Ra§ ﬂEﬂ(&PPﬁM@rQ)Wh@'MW?SS
2- (2-oxopyrrolidin-1-yl)-1-quinolin-8-ylethoxy]benzoni
THd drénlied ﬂ§rtleoﬁﬂJ|r§s@é@fo &opley-srdpdd 18018 (18/R16 éurgati@Ri 1! imm) of 627

%8%%@5% hgf 8;5'“'?8?9 nethoxy 1- (4-fl uorophenyl)-2
-naphthalen 1- ylethyl]pyrrolidin-2-one (synthesis by
general nethod: A 1 + Bl)and Exanple 12: 1-[(1

R , 2R )-2-Cycl opropyl net hoxy- 1- (4-fl uor ophenyl ) - 2- naph
thal en- 1-ylethyl]pyrrolidin-2-one (synthesis by
general nmethod: A1 + Bl) a) tert-Butyl

[1- (4-fl uorophenyl)-2-hydroxy-2-napht hal en-1-ylethyl]c
arbamate 0.72 g (18.9 mmol ) of sodi um borohydri de was
added in 4 portions to a solution of 7.2 g (18.9 nmol)
of tert-butyl [1-(4-fluorophenyl)-2-naphthalen-1-yl-
oxoet hyl ] carbamate in 75 ml of nmethanol at 0-5C. The
reaction mxture was stirresl at 0-5C for 1 h and then
poured i nto an aqueous sodi um di hydrogen phosphat e
solution (80 g/l). Extraction twice with ethyl acetate
was follomed by drylng on nagne3|un1sulfate

~ . a

o N a
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BACKGROUND OF THE | NVENTI ON Two processes, nanely the
de novo formation of vessels fromdifferentiating

wepwotibishs al cell s or angi obl asts in the devel BEI/ERR006/005600

enbryo (vascul ogenesis) and the grow h of new
capillary vessels fromexisting blood vessels

Igal_régljeogenesis), are invol ved iﬂmgmﬁ evel opment of the
1ﬁhﬂKﬁ%W_S7STEHB_Uf—HﬂTﬂHf_UTgHﬂS‘HAgE¥TSSueS.
PYPasi8ptent phases of new vessel 27 AP 6n

Lerptessy enopoitvarateat i on) al so occurl8§.® the adult body, for
HyxesWy b pdiidtnygcdlibesergseMc)ual cyod.e, during pregnancy

QbsclHhéiRge Weiid heal i ng. Howevesz oa nunber of di seases
L QeDe associated with, deregul ated

n»?ar;‘ﬂeéﬁﬂr%‘@@ea osori asi s,
LT nangloblastona haenanglonasgaad neoplastlc

di seases (solid tunours). Furthernore, the conpl ex
Thedaigets dono verafficutaagehesh 8 dapdrsamgiootpdnies tre fobovand émnedients:
found to involve a whole range of nol ecul es,

aehel Iy anglogenlc growt h factons,and the|r

otnell Well elr adhesi on
*ﬁ@r%af°@§ﬁ‘“ﬁ&é@gﬁ@ ? RS havel §ﬁ<§wn that during
Télfor yoni c devel opnent, during n®PAkl growth and in a
Iverdexideuydllew pigmedt hol ogi cal con@B¥8 ons and di seases,
'm@ﬁmaﬂ@bﬁgenic factor known as ¢.9ascul ar Endot hel i al
VAW h Factor” (VEGF) forms pajdgef the network
\kqu}atlng the growth and differgnjiation of the
1nnHnﬂ1ﬂ—1;Vsrenranrr71ﬁ§—conpvn€nrs—tﬁr—8re|er et al.
Trends in Cell Biology (1996) 454- 456 and ref erences
Irant @tide Yellowi pigmenyEgic anst titgpiuen @'9’@@‘? eteaguspengedin watgrdl and added
ta ackiohatioh ©f HEMSuh vatke 1| Addittehall GateDavag layidaptoct finah weight o§23.994
KE ﬁ'H@HHbQ’ISIIOM watlmhRdenised' iRlaadoRbigh - rand @dbdeqQ¥tly sprayed onto the

B

g&oant qug:s? [rer{orrﬁwe& ﬁn@é%g_HWQOQXd éfﬁlhfa ﬁ%alchéd Q@v%ght of 640

t Gnour I nes I's an en

T%F?rkpe0|f|c m t ogen and shows angi ogenic activity in

in vivo test systens (e.g. rabbit cornea). VEGF is

Theesent bighileadf film-enathst fyaksurlate @bless exhibivedraxcsitest physind! stability, cf.
the dorepespbm fdFtdog @ardnetd dah @rcwn I BGIADt hel i al cel | s,

whi ch are then involved in the proteol ytic degradation

I:oxamlF]e 7e rt?n%%'ed% n€11 loa(¥ Flim c%‘éEéJ‘ gyltnaogl.{ﬁgté ?ﬁ{}%{;

capl

Rz/ﬁawamamdgmw'%ﬂﬂw&Bﬁ@"b?faﬂ %a?o&&”am Wﬁmeﬁafed to
arhuies @l deserbednn Enemplede 4300 efdhe gramylas wase cearsertthamyS0 pm. The
@Rpréssiohpeodess stpavadmobitioking @f trepgrendlgs tol tha pacidiet iaod the resulting
thhefsEhaed @i&éﬂént‘"@ﬁ’&@é’l%tﬂflht{' BRd NESpdimyTiThY filrsW64te@Sablets released
géé%co%@ﬁ@hfn%eﬁgt@ a i(Plrn ngﬁ@‘lg: l) thg"f:@lg ﬁ Pa\ﬁ@:ﬂé{’r?@ gescrlbed

arge nunber o unan 1 unour s, especi
°¥YSmas and carcinomas, express high levels of the
VEGF variants and their receptors. This has led to the
Examapliedss iCon pressionof\HEEE pyohsarsate by t unour cells
31041 bh s ddenlsad endnh@iceirmatd ppriasbh 200 thas apxdd with @ @rhlagnesium
Jt@aeratrér Phd B@ﬁ@wageor%regwa%rtaQQQ% BSH | élghtaeaQﬁﬁJ%b'arB@ngle punch
rmnn r VRS ss?tH eymaterlal sticked

mé)é?Sé gtmacth nl?ngl’d% COHC'I)FL)J\AE on [I)roce wasgﬂ VE&%
(08 BURSEBT & 7l FYRISRE COPPEAEEN oS AndPasaso BAGTA iere obtained.
patients with glioma. Direct evidence of the role of

VEG- as a tunour angi ogenesis factor in vivo has been
obt ai ned from studies in which VEGF expression or VEGF
activity was inhibited. This was achieved with

anti bodi es which inhibit VEGF activity, with

dom nant - negati ve VEGFR-2 mutants which inhibited

signal transduction, as well as with use of

anti sense- VEGF RNA techni ques. All approaches led to a
reduction in the gromh of 2¢lioma cell |ines or other
tumour cell lines in vivo as a result of inhibited

tunour angi ogenesis. There are three VEG-R receptors

mnth dlfferent affinities to the | i gands. VEGF- A bi nds

N g e = o NI N NN N AN~ o~ ~t1 4 ~ a1
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manuf acture of a nedi canent for the treatnent of
cancer. In yet another aspect the present invention

WO 2008418893 0 a net hod of treating cancer, said PEIERW06/005600

conprising adm nistering a therapeutically effective
anmount of the formul ation of the invention, the dosage
or m of e inventi on the

RTBRIE s ManuBeiing B very g RGRe AibadunplEpatists

¥g5eof of 'i‘)‘?m?‘-i?@'sﬁ?e%qéh’ﬁ“'qr?ﬂ}@ﬁt P‘d??sb\ﬁ‘th "‘ﬁ‘é MR ER P29 Phmannitol

anided Ggedf awicnderystailipeiceltuleaed Te bes hiepe Adaemicifayater, wBRIGERd. The

PREERIWEE IgNn Ghto HrifeXtiBa¥Y aXdSextiuded thretighnan ao@@apmirelied shaped grid.

‘ﬁ'lez&tl’{ﬁ!atlég‘?veﬁjé §ﬂd’p'e@% mmdcbfeuax Bﬁ%%ﬁ&%nae.e% dn dried to
rlumng bcﬁu r{:Pdrler tan |r9ét %e%m@ata'e o@gbbelﬁteélt%ﬁ the pellets

w eEﬁ%%?’ée 2o alﬂ?tbe“t§°%418 %’( ?P&Ptsf‘gf"%ép f?’f #é "ouisute pelets released
80-8%eraf i pyrasenate pfias 3t atrutey esing Be URPcdt Badele Method described
dbosapl e 3. Fig. 4 shows a particle size volune

di stribution of pynasunate prepared according to
Exanple 4. Fig. 5 shows the rel ationship between
conpression force and hardness of the tablets prepared
in Exanpl e 6. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As
expl ai ned above, the present invention provides an

i mredi at e-rel ease and hi gh-l oad solid pharnaceutica
formul ati on conprising the drug substance

(4-chl orophenyl ) [ 4- (4-

pyri dyl met hyl ) - pht hal azin-1-yl], or a pharmaceutically
acceptable salt thereof, in nonm cronized form Solid
pharmaceutical fornmul ati on When used herein, the term
"non-mcroni zed" is intended to nean that the particle
size distribution is so that at |east 90% of the
particles have a particle dianeter of nore than 50 mm
(calcul ated fromthe volunme distribution curve under
the presunption of spherical particles using |aser
diffraction nethods), i.e. a d90 value of at |east 50
mm It is wellknown to the skilled person that
paraneters used to describe a given particle size

di stribution may vary consi derably dependent on the
speci fic equi pnent and settings used. Therefore, it is
inportant to note that whenever the terns "particle
size distribution", "particle dianmeter", "d50", "d90",
"do5", "d99", etc. are used herein it should be
understood that the specific values or ranges used in
connection therewith are always neant to be determ ned
fromthe volume distribution curve under the
presunpti on of spherical particles using |aser
diffraction and the conditions set forth in the
section entitled "Determ nation of particle size

di stribution"” herein. In one enbodi ment of the

i nvention the d90 val ue of

(4-chl orophenyl ) [ 4- (4-pyridyl et hyl) -

pht hal azi n-1-yl], or a pharmaceutically acceptable
salt thereof, is at |east 60 nm such as at |east 70
mm e.g. at least 80 mm or at least 90 nm In a

hi ghly preferred enbodi nent of the invention the d90
value is at least 100 mm such as at |east 110 mm

e.g. at least 120 mm nore preferably at |east 130 mm
such as at least 140 mm In addition, the d50 val ue of
(4-chl orophenyl ) [ 4- (4-pyridyl nmet hyl)-pht hal azi n-1-yl],
or a pharmaceutically acceptable salt thereof, should
preferably be at least 15 mm in particular at |east
20 mm such as at least 25 nm e.g. at |least 30 mm
nost preferably at least 35 mMmm As w Il be understood
fromthe exanpl es provi ded2bherein, the present
invention is, at least in part, based on the
surprising discovery that stable, imediate-rel ease
fornulatlons may be prepared even mnthout n1cron|2|ng

" N I ~ a1 N [ 1
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the total formulation, nost preferably in an anmount

from1l-5% by weight of the total fornulation. In
wWopwone39dparti cul ar i nteresting enbodi nent of PEEEP2006/005600

invention, the inert diluent or filler is present in

an amount from 20-40% by wei ght of the total

ééxﬁ%#euion, preferably in an anount from 25-35% by

Wel' g of the total fornulation, nore preferably in an

amount from 30-35% by wei ght of the total fornulation.

1.rA solig Pbpemacedtiealfyaiumtian cemprisied phigasit308m by meight akthe total

forrhliletiorosf raintmendnizes (K anbhtoogmheny!l 4p@-pyricdyinaathyipptdem@zin-1-yl], or a

BRAABNAEBIF- actegBhbIE 8516 thebett wRS e MUR QS 709 4 &8RI] 4-chlorophenyl)[4-

%[F)mdkl%ethﬂfg h%lazf'?ll ég &é‘ Ilreg'm %&ﬂl&rﬁ@é&bﬂl@%@rt thereof, is
P

ﬁlgg?gpgt 531 ?]Igi @%lrm fe&ggal o 100 W ﬁ aggmnutes as determined by
halSEgSfaddle Methet a$'r‘%8é’ﬁa[ﬁ K k"%ﬁ@é’&ﬁ?%@cﬁvﬁé% to pH 3.0 at 37°C as
thetdissalatioragedarpndridgpesastimeasticimgratem si | i cat e,

car boxynet hyl cel | ul ose sodiunr(CNC sodi um ,

Q*Lﬁﬁllétwnoa%@ord h:X' ?em at least 75%, preferably at Ieast 80%, of

rox ceI
ﬁgrgﬁ% dfa frogren af’i‘?‘ri e Rt 51
RymcCenipbiRgait sw:d kaw sajsias'l @oammpuncal
fKQﬁwaWMPKEmﬁa@ﬂnmgnﬁrnatlons thereof The binder is
typically present in an anmount from 0. 5-15% by wei ght

DirHeermh RN écc%r@mgeﬁ)'c% 1R QIR saill RBn bhiB@Rized $4-

{; (ﬁgrﬁ{%%\?&“fﬁf)w&h Q n"afl #no o}"@' a%gutugfﬁ acceptable salt
B! IR 68 Hh e PoR of gsclbed hh
preferred enbodi nent of the invention, the binder is
4FMve, fornmulgtéomt dcceriding thleMln [3awihacpiry sad deivtayjegs adieagd.70-um, such as
AtUBsk 8BNS e.d.NkIdidt 00 .| prbasthbly B thagnidachesicHes, a;jo 461110 um,
r

e A T

| ubricant is typically present in an amount from
9. Tiwfgrygtﬂyrqnechpﬂdr@ftotaﬁé of Hiepresesing glaims opherein said non-micronized
Rr-cfl@opldny|) [4-kre pl tidvinethmt) - phéh abazirs &1vil], ona @haramasenticafly eeaeptable
Etdh8oh havai Rhvaled intthe ramjeadf shaomylnaivhem detztihe@ss described
$é@ﬁ’0 5-5% by weight of the total fornulation, e.g.

rom 1-5% by wei ght of the total fornulatlon nor e
grﬂerﬂﬂyln an amount from 1-3%b m_ofthe

R FORRHIFHAMACEAING| oy flaim 5 AT 2P1% s SAIUSemn 1 TE7RS o 60-250
pmyemehiasmn thehrangepf 7& 201 1ins egaijnidsiranaesalf 88r2i0um,- preferably in the
fangé bf 82085 sucUasinabe cangs ©AL0EBR2D0am, eadliruthe range of 110-190

GhOSSrd pretepship MVind @8%ye SFAZ0LUBOSINR tBh 8 Yk *bifge dfal3aeno um, e.g.

t arch. The disintegrant is typically
%tﬁéﬁgpg ﬁeg%qgﬁﬁﬁ%t from 1-20% by weight of the tota

fornulatlon Preferably, the disintegrant is present
7 -nTheformyatian qch’ﬁfr[g_tgmrgpthﬁeqrggﬂdir@fc 3ime, wvhergin said non-micronized
f4ochturopihényn | 4-$trphriddmethghn phtHiddadirb y - wie iog h phafmacheticadly atceptable
$h thktedt,iHRB a o, Ehlud 60aNIdast 15 Yrbyhateddbiminéd ad@escabe herein.
formul ation, nore preferably from1- 5% by meight of
4Bl kAP e 7, P B0 50 IRTETRRL B, such oo
AJEII RS MO} G At IRAST 8L eMs BEﬁ%I‘EFﬁP'Y§t et ¢hal |y

avai | abl e under the trademark Ac-Di -Sol (r). -

Surfactants and wetting agents, such as naturally

occurring phosphatides, e.g. lechitin or soybean

| echitin; condensation products of ethylene oxide wth

e.g. a fatty acid, a long chain fatty al cohol, or a

partial ester derived fromfatty acids and a hexitol

or a hexitol anhydride, for exanple polyoxyethyl ene
stearate, polyoxyethyl ene sorbitol nonool eate,

pol yoxyet hyl ene sorbitan masnool eate, etc.; or salts of

| ong-chai n aliphatic phosphates, such as sodium | auryl

sul phate. Exanpl es of other pharmaceutically

acceptable excrplents mhlch may be |ncorporated |n t he

o o "
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D sintegrant (e.g. croscanellose sodium 5-25 10-30
Lubricant (e.g. magnesi um stearate) 5-15 5-15 The

WO 2@pasdPyye uncoated tabl ets nay be coated. | PCHEPZEINS600
nore preferred enbodi nent of the invention, the
uncoated tablets contain the follomﬁng i ngredi ents:

dqﬂg?@m%ttlom?& mérslg)a Agp %@ m,g ﬁl%g I’?‘&Q‘?\ts? -micronized
(HeshbirgRneay L4 %awmqvmthn' ; lpoinel-vl. f HaReTTGe 'cji Scceptable
spitiierenf, bpne dywsvwadld indee canige 9f 3400 1m Vzbeméetzomned as described

Hara@hnt egrant (e.g. croscanel |l ose sodi un) 10-20 20-30
Lubricant (e.g. magnesium stearate) 5-15 5-15 The

1C5hE FJrI’rP%tHH%Q@O n_g” O%It@plgwi § remesafoo@st @glue Iis Iﬂ the ?’Jr{gglof 20-90

|
TSR 801 DEITEIEE YTl HMy - PP SRS Gr ek Mot s
I ngredi ent Amount (no) Anount (nma) Drug subst ance
le The fopuiasion atedrdiB8 2o 8@y ofSthe -ph@diRg cladms,(eenyprising@t &siet 55% by
vigHiy eifeatotal FoRMUNAtIonI of nbﬁzhlmlr?:a.zaa (4-—9h|3}dbd6rﬁyjl-f7[¢ (8-pyridylmethyl)-
W*i%lfﬂ‘éf@‘n’%*W*"“%%Ez%ﬁké“%e%??%%%ﬁ borebts: 16 22- 25
Lubricant (e. magnesi um stearate) 9-11 10-13 The
Yedpefarmpus GH@S%’%‘BQ fapPE d1nnRsisingFadeagt PO% ttyh‘%e'ﬁ'?)tsF”Ch as at
lprst 66 xweighb i great leastf 7Q%dbyi wrighit preferablivat eastoZi%edpy weight, such
dsadhliedss semriyanéighthe.dt at leavy 88Yo b grefht cattisast bog woweight or at least

S WP weldhe b NERYR fdrAMlatith BB nsiLhiér8RMe& (€ctlorophenyl)[4-(4-

p:%gzlﬁ'l‘ég féht%rgréﬁﬁ- -%Iﬁ’,)(!: é@%g\g%&ﬁall Et%gp?tgblﬁﬁ%thereof

mcrocrystalllne cellulose) 14 16 Disintegrant (e.g.

15 dbe sarBlulasior aseddinafo amy ofxhe preaseing &lpims Burgier comprising at least
aegheshaneustabiarrateptabldexcipiéntThe respecti ve uncoat ed

tablets nmay be coated. | n another enbodi nent of the

i4m'f'ﬁ9%r%1atﬁﬁ %@&Ur@ﬁ Q@HBW\ 73] ' W@r@nﬁ's@f&tai |Est Qﬁéjhﬁ‘é}n{ac&ncally

qca%% F@%ﬁf‘c'? gm:I gf%e %? Pr%‘n %gpggg’u& ‘f?é‘F‘St"}ﬂ %frfqlg{s, &anders, surfactants,
dsipsaranenglidants Ay [URUEAMS-on the granul e is shaped to

pell ets, whereas the respective granule contains the
forhevernldtiograectirging $o ahy off the ipegtedifgrlaiths, (Wherdnsaidt(4-chloro-

[(Héﬁ)l)[&@gpy?rldbﬁﬁéﬁﬁﬁpﬁ@\aﬁzmpy HAIYREHE For of arfa?.%aEéddcary
%gepgab%@&‘l Wegeé}ono ydrate, mannitol, carragenan) 2.7

I nder : HPMC, m crocrystalline cellul ose,
carragenan) 5.0 96 Disintegrant (e.g. croscanel|ose
o dhefrmeiatiog @ceaiding Eafpint &3 gvheraigriisi RdseeeaFigtliy)acegptable salt
thiareof Bspectd additippldaldt s may be coated. The solid
pharmaceutical fornulation and the solid unit dosage

fﬁ&ﬁé %rrrtuli'ﬁloh %\f?d?&lh@rﬂo Eiging X@' \ﬁﬁ’érlmyn SBICERAY Stk IR Rormed from

infr gm cnd L0 gamcal I.e. the non-m cronized drug
snu %lg NCE, togetoh 1T approprl ate excipients, is
subjected to a granul ation process, preferably a wet
. dhelfermutatiopragensdiog te daim a8, whereinisdidhadrmaceytitailyiageeptable salt
dFr(ecaRsophAhIFK- (b, rigyawathyaj-pithalaziace gl jis (dhehigphenyl)¢s- (4-
Wr@ylﬂ’fe@l@ﬁﬁﬁl@c@afzﬂdfi DBEmMBhRId RRIrbdeMducaRated unit dosage

form In one enbodi nent of the i nventl on the granul es

b f|IIed in gagsul es, t?]uch ag [§ el ati.ne

’c?aé&ﬁl%&““ URATERrding fo any,plate Presgding BT Frattergp spif formulation is a
9rANERt i on the granul es are processed into tablets by
conpressi on and subsequently filmcoated. Accordingly,
i ehp @ ERIMtioh RYEIMihg o by o the peddeaial @irhE) vehepEin €88 Formulation is a
0k .t he preparation of granules conprising at |east
50% by wei ght of the total granule of non-nicronized
(4-
chl orophenyl ) [ 4- (4- pyridyl nmet hyl ) - pht hal azin-1-yl], or
a pharmaceutically acceptable salt thereof, said
process conprising the steps ofi) preparing a liquid
medi um conprising the binder ii) subjecting a powder
m xture of excipients such as filler and diluents and
at Ieast 50% by \NEI ght of the conponents of
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(4-chl or phenyl ) [ 4-(4-pyridyl nethyl)-phtal azi n-1-yl]amm
oni um hydr ogen succi nate particles has the d50, d90,
WQI2B6AMFIH99 val ues shown in Exanple 1, Exanpl BCREBR2006/005600
Exanpl e 3 herein. Medical use The present invention
provi des neans and nethods for treating certain
cancers or tunours or tunour angiogenesis in any
ar tsl%ﬁéil ?os%la: n'?grén :Térfis(ier{?aab lS(MIdI %ﬁn?@e g%rlﬁ{hq tlon aca%rgiﬁilg to any of
BRBTceding clafifended to indicate an abnor mal nalignant
mass of tissue that is not inflammatory, which arises
28. tAheolid dodagie doren ecidsding toodtaioe? 1, svhadh ipiree xini idesdge form.
ti ssue, which possesses no physiologic function and
HinC i
A A BBl Tor Bt colitnd Qe M EIET BT LS 1A ogqe form.
mal i gnant tunDurs |ncIude breast carC|nona non- smal
e soli¢ Agsagarnerdr accerlivmclaiat %i‘/n'd"tﬁé?inrté?ﬁ?sa@élﬁi’r m are pellets.
carci noma and mal i gnant nel anoma. The term "carci noma"
455 The k@@ dddabd firmadcBordingatb ic@Anl, WHBMRM s solid unit dosage form

iEREIES FRlorAuMiNstrdeRit hel i al tissue covers or lines
It e'%ody gﬂrfacessﬁﬁsrde and outside the body.

Exanpl es of epithelial tissue are the skin and the
3 dBe solishienitsdqsage farmaaccerding te ﬁ@"B@&yWEa"\?i’t §ai syiddnit dosage form
i int derfierdm of @ tatiet, s gafsukesorisathest i nes, urinary bl adder,

uterus, etc. Epithelial tissue may al so extend into
#&H@Eaﬂiét%%é@din@)f@%ﬁsirﬁ 96f WRERB! s%ﬂnds%lid %Hﬁ@o@eﬁ;e form is in the form of
E¥ggH§-secreting gl ands. The term "sarconm” is intended

o I ndicate a malignant tunour growi ng from connective
tissue, such as cartilage, fat, nuscles, tendons and
FFoibs tabiacerding tp itadri wheed sejst @REH qoatedndi cate a

bl ood cancer, i.e. a cancer that originates fromthe

10 MRe BRI AHEAg WD clalin B8 ERBerbifGsaltBtabRYsS flladateduci ng
normal red and white blood cells and platelets. The

f t t hat t '
T i e
raggg efmP0-7Qh®H: used herein, is intended to cover a
mal i gnant tunor originating fromglial cells. The term

3'1. mhé dbléteizcor@ing 'to BRI B, whereinssad! table€ Aay & Gleight inhklrange of 525-
éfserﬁé &Rk a8fn éﬁ@' riarigé ém@fésd o) S5 ERARE rdyeC %85-5788ng or in the
ﬁ%@&ﬁgdaggﬁ of primary or secondary tunours,
eve opnen " of primary or secondary tunours,
decreased occurrence of primary or secondary tunours,
). dhe ebipt agerrdidgde gny ef/deims\26081, yehesein apig talfleteramprises 300-600

rdg $4,>abierphanylﬁ9t(eeb)trtdnmmmgl-omlazmnﬂyr]eigmmﬁohydrbgen succinate.
tumours. The term "reduction” or "reducing” in

3030'?99?58@%&&3“9%' QBHﬁ 3§' %ﬁerlei% &Wﬁé%ggﬁiipﬁé%@ 3061380 mg (4-
iRt Br ey Naich gt o BRERar R Yoo sty

exanpl e, a 10@6reduction of a solid tumour neans t hat
34 dhe tibleteacofrdinndo clasaBadwhersippaidtablebeempnised 3¢ 8dB5@inndy such as
3009Y8504Mg) (POBIMBL0 agp padferably tabeutB35Saa t{4-chioagtiehpif 4+ (4 S
dyPrd?lh‘ﬁatM"Fﬁiﬂﬁ%HihLPy@ﬂﬁi‘n’oﬁ@hi Hr&fent eciggki d

har maceut | cal fornulation of the i nvention. Thus, the

ent inventjon is also

TP RASHACEOHRI O GBI o b PR RO T BIFeP 7S M 4ss
Alareiny Bett-PYNidyimerky ) ipbitilagin- L thlamananiun hydregem sy csinates 176 mg
lalitosEcrihenbhydratie,el 4o0ing thiyeros g rioply I lettyimett@ode, ¢almg croscarmellose sodium
drarmuhgimanegimtde@aritavent i on for the nmanufacture of a
nmedi canent for treatnment of cancer. Alternatively
stated, the present invention is directed to a nethod
of treating cancer, said nethod conprising
adm nistering a therapeutically effective anount of
the solid pharnmaceutical fasnulation of the invention
to a patient i n need thereof. In t he present context
the term’ treatnent of a cancer” or "treating a manma
havrng a cancer IS intended to mean that the solid
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of the actual cancer form In a preferred enbodi nent
of the invention the foll ow ng chenot herapeutic agents

WQRe@WoAs8 (t ogether with the solid phar maceut i REI/EP2006/005600

formul ati on descri bed herein) for treatnent of the
foll owi ng specific cancer fornms: malignantnel anoma and
cisplatin; malignant mel anona and | L 2; renal cell

rcin and do or ren carc
58158, 2058 SRRt g Fabler 2B1BHERTER0HH mg, such as
o é@%meéné@ $081ma, PHriBFRbYAT 30 PUhMIafHsh as 540-580 mg, e.g. 550-
520, Imase omeferably; 55503 65nmg asush ras rmboetnth8e3 myl (dtdhtorplzamall)[4-(4-
PNy Biehy)-petalazind g1 16 aReiunt Agdrogspikingte. The

~invention is further described in the foll ow ng

unzmgs?a Tdagrdﬁﬁ%pclla%% 3%h |de| Qauf te{bpet%?éh{)ﬂ?e@rh%rsﬁ mg (4-

e R e R/%\'TéR( Rrendgipmiveiages succinate, 18 mg
leetloa rioneyds#teot 6 p‘@rft%dmwpgpz@@h\dwlpb%lw mg croscarmellose
Soefluen whahdt iSong ofaghbg!tupatdaratee si ze di stri bution of
pynasunate was perforned by |aser diffraction using

%@9\ &%Lés%‘%%e%gﬁ?g { %pajnuﬁe%tdoml§ln %P&%%@éd&)s by tht of the

SR OO R R At S -1, o
5903" macdicaiheacserigble safttbeygef, saigmr oq«?swcwrrml}he ste@s of
Dar Dprepenirgd @ liqyid ewsliune corptiging therkéndeRS (4. 5-875 nmm)
iDpt | calbjeting @rjonakr Aktule. &3 excipi@fits/daars bis RINR hd ldillidhits Znd at least
S€COoNEEo R &EMt d'fn?lq@éomd:dn@HﬁrH?fngﬁ nMBdREed h@-chlorophenyl)[4 (4-

pr eSU{)‘;PrHe,PmethR]gsseBe 58] A2LE L Cllr\]arn}ac%)%cagy acce?taglre] saft thereof to a

granu oars hat i

coar s&R8Y3tas perf or ned by sieve analysis in

#E cor shbircdingisaid 'lFPhi.d needium Ve elasenwatpn ppoggssrapda si eve
Wh t h eptiopally esealding aitdnshaping e granulies ssol ut i on net hod
et ergtmg"pa}ymg tAY gAsunrat e dissolution fromfilm

at e t[gﬂgacf &I\/E%B@Q{J é ; Hﬂ@‘q% fdg%h&%gl%tﬁgs‘é\éntdhublj@nts to the

par an®t8 Appar at us: USP di ssol uti on apparatus 2,

Vi)t h %W%”é'bﬂ/%‘?“éﬁ"’gl the grafwiesel s and paddl e stirrers

Medi um 0. 05 M phosphate buffer (KH2POVHCI), degassed.
Fherhpiproceksigccording tonddihny3 89 tihesdie eaill @owdéttlercomgrisk 8t least 55%

WJJNngﬁt of RO ColtbonkmEP&H AL W&1un$7&glué ﬁﬁhlﬁr bi¥bnl @lcPonizd (4-

m nu U@?g}’ % w(ﬂ'l%%}@eﬁeoa’suar' ehqehty el gTBarmrﬁSS‘% %ﬁy acceptable salt

eedfret er neasurenents For the powder rheoneter
analysis the foll ow ng system and paraneters were
4G athe phéresd acbutigy to daimeltanvhEedh st powdésytaérainmompritds at least 60%
ﬁaW&bﬁt weased at 185t BEoBbRdeight, 28). a€ Feadt m‘%%@f'ﬂ?&l&t preferably at least

?L?%iﬁ?:;ﬁﬁgztzé Qpémbrly%@r&) ' Intgtl Ig%ﬁtﬁ%o d uhmﬁg &t least 90%
t u

f's ti eed. 8 tines

wbe‘fqr?m%mi (@oreprerhsy Rt Hmvrsm( a'é@hmtn FyH- ata 70
pharsateupicallyesredeCabie iselt thereqd. r un and neasurenent run at
40 mm's tip speed Conditioning run and neasurenent run

21, 7he p'?@ge§s S&c@ro@rﬁbeﬁdadm%wrﬁ@@hocwﬁer%m éaid/ @orﬁﬁﬁm&ﬁzed (4-

chlll%%?henggpf\;m(fRyrtdy‘ﬁ%%yﬁgﬁ%ﬁfne Y 8n$H arrsréaceut&%éy gccegtable salt
tveesof i at AgiNegrin aMyPLYe! was anal ysed as descri bed

above. The result of the particle size distribution

42 abe ipeoresd adcerdigveranyrof Elagus 88-41, whereinadaldNduitymedium comprises a
padaneters were found: d50 = 42 nm d90 = 119 mm d9S

= 164 mm and d99 of 282 mm Film coated tablets were

manuf act ured according to Exanple 5 below. The film

coated tablets showed a rapid dissolution with 93% of

active drug substance being dissolved after 30 m nutes

using the USP 28 Paddl e Mettod. Exanple 2: Drug

substance with a nedium particle size The particle

size distribution of a drug batch was anal ysed as

descrl bed above The result of the part| cI e SI ze

o e o
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Maanesi um stearate 0.807 44 kg of granules were

obt ai ned by the foll ow ng process: Lactose and
WOvedsn3at e were charged into a fluid bed granRCHER2006/005600

The granul ation process was started and the bi nder

sol ution, prepared by dissolving HPNC in water, was

d d
2‘5"‘1‘%% p??cegpgcco,'alilrlégstosaenry Q cpaims P? s Ser in saic} n:aud medium does not

car ne 0
%ﬂ&ﬂ%éi difintegr@at-at e were added to the qurd bed

granul ator and blended with the granules. 132 kg of

44 lihetpsoasss eccolitieg tocahylnf ctaivas BelaBpwhaginsaa Bfsd mEBRImM does not
nedivhatsrRanr ocess was performed three tines after

whi ch the granules were collected in an appropriate

ﬁﬁ whi ch was t hen ggplied % ota pres

o ARE Peteess PR PRy TP g ot DO B ER atas pltgd during,

pre@erally phtheread 5, thmorayfulagion prgregsnt ai ni ng t he

follow ng ingredients:| naredi ent Anount (nq)

W%&Slﬂﬂ@iegs 5;5&&3?% ﬁgarﬂhq@f cla®tfié Qwsngrﬁgi%}hgd RibAcak iPadded during,

Ye

%r%osr%%it Q{ﬁgosng%zoﬁ'le&% é’? %ﬁ%aéér?g%um stearate 11.5

Total 627.0 The tablets fromwere filmcoated with a

- HeIPEPCSRS BeREUNhToRS VA &12imBs BRPnyheislr i kqwidis water.

nar edi ent Anmount (ka) Hydroxypropyl et hyl cel | ul ose

481RNME)prdceb Sccdrding €d. ahdbof Iclalis 88440 S wiiélelnOsaidogr@ABAtion process is
r%?r%ea_'byma'f\gbﬁhﬁh'sqé‘arcbrmati%t flid Ibe&Qn‘%’% A 64d drahuiation,

%"er é’gié)r gpono&q | ow pignent, talc and Titanium

wer e suspen ed in water | | and added to a
solution of HPMC in water | . Additional water was
4 dbg presess pGeaeding ks g 4%, Whgreypgaifk granpladion ipsqsesssis pgrformed by
fivag badprapelatised in a colloidal mll and subsequently
sprayed onto the tablets Coating was perfornmed until

§(h%hta'p|r eE@QEcS Sbf Ia%g'gs' §§QBGQ Q’ei’r\ﬁtggst QE% oAFthgranules

eac
EPUTE ‘Z&?Hi Ei‘ e%sr"i'a PHE% v s FiFggee afith Ph. Eur.
Mﬂ@°€8ﬁ%t%§§9%ﬂSFU?@@hﬁsneﬁaFGﬁ%§§“HQf%ﬁ%ﬁ@mn in Fig.
5. Exanple 7: Optim sed high-load fil mcoated
PY.TAE PAcdess d@bidiig ByMASBTR ke bi IBARB0PAYI the grarlh&, 8ifich as at

845t 5¥oRBEHR ﬁ%ré&f ng7§t rtattvwer/@ oPrh%qﬁsaﬁ& e csseauthsﬁ 250 pm.

as descri be Exanple 5. 47% of the granules were

coarser than 250 mm The conpressi on process showed

341 TBR iPFRFEST aqeReing toAY X claing B SPUNBHER Zmd0 s the gra”“'es are
goasagr thamg20alm es detehpined by siexk lapalysip nyaricerdpnest with Ph.tEur. Method
2anad 2nsingagpgevigwiti B endanl mestositedoft2siol @i.s rel eased 85. 8%

of the pynasunat e after 30 mi nutes using the USP 28

I? ro\@gﬁg&oqﬁrgf ﬁ? %@rei%@%l’h ofazhe SPa'H&ie‘ES§dcﬂr£s 35-70%
G058 i

nas

RE gkl S8 (oS, HEIRSEP@16STo §f t ranules, such as
%@h‘@s‘?ftﬁh‘? gfagHien PEe CopRer BhasePOwi8. conpressed to
tabl ets of 550 ng wei ght each using a single punch
SNPERAISI StFaifBISEbP&he JldCessHIRIrEHGitO BnPHOSAFHS 38253, N0ot
successful. The material sticked to the punches at al
avai | abl e conpression forces and speeds. No tablets
wer e obt ai ned. Exanpl e 9: Manufacturing of very high
| oaded pynasunate pellets 1675g of of honbpgeni sed,
non-m croni zed, pynasunate was m xed with 52g of
manni tol and 96g of mcrocrystalline cellulose. To
this blend 1130m of water was added. The m xture was
given into an extruder and extruded through an 1000 mm
round shaped grid. The extrudates were shaped to round
pell ets on a spheronizer and then dried to equilibrium
inan fluid bed drier at an inlet air tenperature of
600C. After that the pellets were conditioned to
anbi ent conditions by open3storage for 12 hours. The
pellets rel eased 89. 9% of the pynasunate after 30
m nutes using the USP 28 Paddl e Met hod descri bed
above CLAINB 1 A solid pharnaceutical fornulation

o oy PN . Y 4 Y 4 M
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range of 500-700 ng. 31. The tablet according to claim
30, wherein said tablet has a weight in the range of

WG 2®6/18333 ng, such as in the range of 525-650 PGI/ER20§6/005600

in the range of 525-575 ng or in the range of from
610-650 ng. 32. The tablet according to any of clains

n said.t ses 300-60
%A&Wcoefaﬁ%ﬁb? ffexazaﬁ'°ay°fa&yf§%”ﬁ’ﬁ UPPSRAT SoPR PigamA2 s
RATeSHE BT Rgkthe Hate. 33. The tablet according to
cl ai m 32, mhereln sald tabl et conprises 300-350 ng (4-
ighl orgeBeating)drdnuids qoyripridignatidust Sopityaheaghtroflthey tdtalrgramune of non-
I um hydraeeRn (S%ﬁfb‘r&lﬁm‘eﬁyl 4-gyMRiyln@dha$ pﬁ@\%%&ﬂ'-flgl]t& a

‘ ghglqrgh%?’rgi#qgéagfy%éeaptgbl gglgﬂteé%gnpcc&%%fget?er 53{1 § a O3§ 53;

335 ng (4- chlorphenyl) [4-(4-

iDyri dprmeting saiparaabigs into ISOM Jnihdrsave farmgdr ogen

succinate. 35. The tablet according to claim 34,

SN EREbFocESY dhchbraltlgeh HMIYS, SBEreidSaidBolid4mit dosage form is as defined in

ngr hedhyd xE4- (4- pyr|dylnethyl) pht al azi n-1 -yl ] anmoni
rogen succinate, 176 ng | actose nonohydrate, 14

hydrox propyl met hyl cel | ul ose, 15 ng croscarnel | ose

%70& SqHd 4R dg@gﬁﬁor@g%@magﬁ byt the PERCESHFFCOMAING toAHimL55 or S6.

according to claim 32, wherein said tablet conprises

5380 A-BR{posiion 8LIGEH-AScrolifedB@OcHE phény){4-52PyB@HImathy!)-phtalazin-1-

%ﬁfﬂ%ﬁhh%gél%geﬁ’g@ccﬂﬂte %Ee@ﬁa\ﬁﬁ@a A8 Qallid in Qh@rangégf 50-300 pm
d

%0 v?]lf.u(a)} h gr{aﬁge[ %f 5 rrHén gé{(é‘rmmgd as 8escr| hereln

pyr|dylnethyl) phtala2|n I-yI]annDnlun1hydrogen

X dbé permeositBn, acTorgdingdh [ctaim H8e¢ whelieitgthe glacYahianis 3 the range of 100-
00qinebind gl dl, Valbé &tin cldpangs @8 38658. utn, Whehdetermined as described
HetdiQr phenyl ) [ 4- (4- pyri dyl net hyl) - pht al azi n-1 -yl ] anmoni

um hydr ogen succinate 18 ny Iactose nnnohydrate 16

dr ox Inethylc ulos
B 30 SRS CTaING P STIM 501 &g s BT L Sroosiluee She dos value
ang. th%\dprvab@s%e Py Aefingd ip Expapiatl, éﬁarapieg»’r%rﬁﬂawle 3 herein.
conprising at | east 50% by wei ght of the total granule
81f ArfeFmiThtedrOdtcdiRthg to any of claims 1-20, a dosage form according to any of

ddhin€ Bhgfm@nlﬂ- )N [cémfnésnﬁ’é/rr éc@W’drFPgt J%yénl/ -oP RalhRd 5860, for Mgcl asa

nwdmm# §rnaceut|ca y acceptable salt thereof, said
Focess conprising the steps of i) preparing a |iquid
nedlun1conpr|5|ng the binder ii) subjecting a powder
&3 ¥ee pka ffrmaagiopiasenrding e Anvask daimsdr2Girvge of p desras farme according
tatanl e&elbins026-BY one? (rtusefof & kempastpanamblirafto any of claims 58-60 for
thE RranufalcRie 38 nlcdiicament P Banybathnt dr cancer.
pyrldylnethyl) pht hal azin-1-yl], or a pharnaceutlcally
e er eof anulator
B BePPa g &8l Gt o=t e GHPrBig s = therapeutically
gifleitresamouys @f the)forpylptieTapgcyrding ﬁotﬁ!l‘yr?é claies LREp? Agsagrdorm
agccadmbes any obgéinsrzil-3% od5¥,i arg dohmogitiamatm@sding Jo any of claims 58-60,
toptpatiBa ihheadl ehangoff ur t her exci pi ents such as
di sintegrants and lubricants to the granules vii)
optionally collecting the granules. 39. The process
according to claim38, wherein said power blend
conprises at |east 55% by wei ght of the conponents of
the nmedi um excluding liquid, of non-mcronized (4-
chl orophenyl ) [ 4- (4-pyridyl met hyl) - pht hal azi n-1-yl], or
a pharmaceutically acceptable salt thereof. 40. The
process according to claim 39, wherein said powder
bl end conprises at | east 60% by wei ght, such as at
| east 65% by weight, e.g. at |east 70% by wei ght,
preferably at |east 75% by wei ght, such as at | east
80% by wei ght, e.g. at |east 85% by weight, at | east
90% by wei ght or at |east 85% by wei ght of
non-m croni zed
(4-chl orophenyl ) [ 4- (4-pyridyl nmet hyl ) - pht hal azi n-1-yl],
or a pharnaceutlcally acceptable salt thereof 41. The

S o a o o ~



