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w0 nooBnomsaphi | a as an i nportant

ORGANI C COVPOUNDS AND THEI R USES BACKGROUND OF THE
| NVENTI ON Hedgehog (Hh) signaling was first identified
regul at ory nmeche@i/eBrdoens50180
enbryonic pattern formation, or the process by which
enbryonic cells forn1orderedlspatial arrangenents of
differentiated tissues (Nusslein- Vol hard et al.
(1980) Nature 287, 795-801). In mamalian cells, three
Hedgehog genes,pipQRiVEA et oEiToaL CBIMIPOUNBsan Hedgehog
(1'hh) and Desert Hedgehog (Dnh), have been identified.
Hedgehog genes encode secreted proteins whi ch under go
st.-tr nmodifi.c tlons
TR Rk Ry e Pt E R B G bR B gppound tha
(ratitd drayddaldt@the a@mﬁﬂya)flﬁr@temlmuss BAPE Byhploasi kinade A
nodi fication of the C-term nus. The || pid-nodified

KPIEA).ROEK hiraty enB @ Sokokianss, tortheyes of ttl% EOTEPQYHA| i Hfge
Ll

A5kl ¥ RbplyIRPELIE, AR Y ondigs Sdhanf B sidy
kedgshagl prodhendchiaiemposgialsicogtamedd thardmpewei. fotey
are ndi ng cel. | n respo ing cells, the 12-pass
ERGSHAHREIS I CRRb SIS (PACEHIO TRty S-amins - bhakipts

L e
L N bl DR A g RO plarhAR S AR TRAT
obnthinirsy 1g aad itngerapeuticasts, ng wstlas eyctliiade dorPtsgirefdratenn, and
unb und %¥? ?st0|ch|onetr|cally suppresses
ﬁ%Y N&Ve %’ ““duced by Smpo (Taipale et al. (2002)
Nat ure 418: 892); upon binding ligand Hh protein,

BaRMDund'ERhERBieifioRf SND is relieved, and the

resuiflng stgnaling cascade | eads to the activation

and nucl ear translocation of Qi transcrlgtlon factors

é’@tﬁmkm@@@c%ﬁ@umbargeﬁémg@f slapsturally eelatgd peaymss thy are

‘?és H@}?IQ %Ittflgﬁgiﬁ{dé B{é W‘dé ?a(f g)ﬂgf s'!%{asf ggllI ﬁlﬁetgm a}%'ggesggscwlthm

mleg&ﬂll (mrche,gml aatid{apki @edwcsbi Th@BmtezSdQe&salFa@slBookyb&rel 11,

nd prollfer e ory genes,.such as e

OBt 30 Ab TR ey b GereRAOLIT s by

%ﬁ&gﬁﬁkﬂra& thkgypedsgﬁéuyla'f@ (S, ﬁweﬂmy&&lﬂee gwtahee@nedﬂhve%ﬁe

range of cal “processes, such as cellul ar

pipalsi étep. a&elqomce ohucftffehwbean u@ntlﬁadmlabggamllbfcnonmpood t¢ pach

AL Op RIS i Bal PR BTl oERPER L i R 199

%m&h &k @/, asvierde, rz%gtmtzha (@996 HeERRE, kadl, @e/of0:3p2a2g i C
sub es of neurons, includ |ngbnntor and dopani nergi c

0 EW: riéunwt dls Gells 63:RBAPO (1998 s Gircie-Busies, et al., EMBOJ.,

( f neuronal progenitor cells, such as
@é%ége??§ Eﬁ@nﬁre cell s and neur al sten1ce||s. In the
devel oping intestinal tract, a | owlevel of Hh
Pr@oial Himged Say beuharedediad byaher eulation ewehammesntThese
whil e a hjigh-level of Hh signaling blocks tic
SRGAMYRREE ue. TR cYamplp.cyt %%ewh%ﬁa%ﬂnaya? BFhhaRation by
oﬂle? RirlalesS {31%’5@119 :8tdteiR! ﬁﬁbﬂaf:ﬁ&ﬁt bR nglc%meﬁn QR §rdtan-
skin, prostate, testis and bone marrow. Normally,
spotgzmableotg:la mtesatctlonst | An owiintidd] ipexdeid dainasg mag b wbgﬂated by more
g ollfera%j differentiati on and enbryonic pattern

aiflever, aberrant activity of the Hedgehog
S|gnaI|ng pat hway, due to nutations that
GARSkt tdphiaveyinPiffevatt Bell PR cREMaldinkObutinds LiRNee to, TRY
have pathol ogi cal consequences. By way of exanple,
IpsaHergtion fdierenionionutnapi iss metilipatrersaPEe® Ufaéﬁlﬁ‘doﬂ #nd other
Gorlin's syndrome (a hereditary syndrone with high
ri sk of skin and brain cancers, also known as Basa
Cel | Nevus Syndrone (BCNS)); and gain-of-function
mut ati ons of Sno and Gi are |inked to basal cel
carci nona and gli obl astoma. Basal cell carcinoma (BCC)
is the nost conmon form of skin cancer, affecting nore
than 90 OOO Anerlcans each year . Cbnstltutlve
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w@2008~1084Besi des the roles in tunorigenesis,

brain tunor), rhabdonyosarcoma, pancreatic cancer,
small cell lung cancer, prostate cancer and breast

signaling is also inplicated in the netastasis of
prostate cancer. Hh signaling may be involved in many
addi tional types of tunors and such |inks are expected
to continue to be discovered; this is an area of

§i%hétll'iﬁg E’r oSs%Eé: : Byladd iR PHo§GRAREToGRNb @rSetdrOding. THiSe

liferation of these cancer cells requires Hn
ph@ﬂphalylaawmevmtis &t as amileqvlla@ @I@lqﬁﬁswqrph% dabtdnrgogdtaway s

T R SN 53 B E SRR D958 By

bb@ﬁkmﬁ’@ﬂ)oﬂﬁ@ﬂol & edriatyl (ﬁﬂbx&ﬁcdllﬂtﬁ&g@&lﬂ&(ﬁmﬁmké S, and Can
reduce tunor size in Xenograft nodels, ﬂgestlng t hat
ARGy elraIdes aggeryiising caffaqeatlﬁro@\fa‘a@mn@w) cell'cycle events,

8&‘%%%%%&9%&1%0&9 SBESed. % kgﬁqro:ﬁ&ﬁ% Jﬂ@%ﬁl ﬁﬁaskb ﬁﬁl‘étlon in
cancers. ant agoni st cyc een shown
Sghﬂhﬁgpa%ﬁ@yﬂﬁtﬁﬂﬁﬁsbSnﬁ&UﬁM@Sﬂhﬂ&hﬁaﬁperHﬂﬂeabnm%k
Vel oAb S Rabp TIPSy SRS tfein ion
Q%@ﬁ&ﬂﬁﬁlﬂ) ap qaﬁs%aﬁm{ Bl rtjnddmr@@émgyamrﬁg @:i%ttb wefeeﬁ!ve

after the injury of retina, bile duct, |ung, bone and
pomtsﬂ af eradtein pbo@daoryd}n@mélas blbﬁmatglmayd irsa aimber of diseases,

ntI active lr foll rrow, .and
GBI oo Syl ol et Sy adRE T ey
BEHIBSN IMhPMAHERL §sBWPalsPARS hid edidithRIng@d theaRB@A nervous
formation in wet macul ar degenerati on requi re Hedgehog
pattemeandaogiogendgis. Cel | ul ar regenerati on processes can
be bl ocked by anti-Shh antlbody and cycl opam ne.
f r t.al

SRS e TR PP A ABERAR iy o} PR, L
pefrﬁd)\refs eél& mwbnge:r&e@seﬂ byb@nirgamigm.o$hapwctys feinpasnain carly

wet macul ar degenerati on, psaoriasis, bone narr
FREFyonis gepteans %f‘és@égleah%lﬁw@ﬁ& 198-NCGEAIE SRR Adi <

BRAKAAS, rEﬁH?a\{ ghd ré%\ﬁbgf%@%eﬁﬁﬁicoﬁ‘gﬁﬁ&ﬂtg Uirhy Femoval of cells by
activati'on of Sno resufts In canc CCO), and
heyitossis aﬂm;mipert@mtam ¢fenmeinteparcei df' shlroallosamel efndmnomlc

hi bi t h til]
el She e S0 Fon A BT R esciakne N ahsensines i the
SHEBr iR e?@l@ hSwhicBDNE daltnagé and deR8Bc Nedokii Lard@4rcfllR9) -

Accordi ng nmol ecul es that nodul ate the activity of
mmltpmg aih@gewpgwatp ithrydqsentionay ancen@hes apwiicBiehpakpaing is to

TR Akt ShE Pk RRRMbl TR R RES,  MRC BF

R0 MANS | cafiITPO Wstsrell ElcatabBflodio istiARiatidagnas dsmagd cell in
treat nent of pathol ogi es relatlng to the Hed

hog .
Peder T veH dheuRPRREaHR Oh BRIt pRd erEers+ ANCEipYF C?%Eﬁ‘rcﬁﬁ%lﬁtéﬁﬂy
r I
OGO, At Bon SRR RGBS in heir phromogomal DNA.
ilnig wddetg beldawel tico nipouadss inpartdlecasapesnijoonsef tombiedave a

of their use and_nethods of their nuf act ur wher e
L GBS HISES aF We gearerst IPERANSE S HgHeme! e fRlic
ProcRQLe No?mhﬂ:o‘h%fﬁ@élﬁﬁlsﬂﬁ%ﬁﬁnmt‘ﬁl@'cﬁﬁ@e%us%flé 20 the

i nvol ve methods of 1 nhibiting tunorigenesis, tunor
ghdesomanﬂI&h%Arcoslummom cqmmngt@g,emmgagawdt Asehédpisequence

t he Hed og and_ Spp .signa |n

et Houarorponepraadne TpuRron e Re GRTBRSETRy
@h aftRdciW Aichds dretcatify Emcenhi bi ting activation of the
Hedgehog si gnaling pathway, e.g., by inhibiting
aberrant growh states resulting from phenotypes such
as Ptc loss-of-function, Hedgehog gai n-of - function,
Snoot hened gai n-of -function or Gi gain-of- function,
and conprise contacting the cell with a conpound of
the invention (e.g., a conpound of Formula I) in a
suff|C|ent amount to agonlze a nornal Ptc act|V|ty,

e - o . e -

HMCT/GB2008/050180
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The present invention relates to conmpounds of the
formula (1):(1) and pharmaceutically acceptable salts

wo bmsaafs4e wherein Ri is aryl or het which nay PET/GB2008/050180

unsubstituted or substituted; R2 is het with at |east
one heteroring atom bei ng N,3and whi ch may be
unsubstituted or substituted; L is |lower alkyl, (CH2)
i-2-A -A(CH2)i-2, or CH2-A-CH2, and Ais O S, NH,
pkp\N al kyl, wherein [ ower al kyl may be unsubstituted
or substituted with |ower alkyl, or one or nore
fluorines; Xis Nor CH and at least one Xis N Yis
Zhpsigeal tamsducgpopathyiey soptaingg the aRZYMas phpghatiginenitoray

?gl\%gé;ég%%% )'I(’;)lﬁ le%dofg@ %E}@iégt %‘ﬂ?egg oiﬁ 'B' V\%I{ Bﬁﬁf t%l Ihé/(llate

alckapkedrgistanyeto pbioxiy orrwvb/el m@pml@sd mtmm@zcbeﬁs There isa
substituted with one aor no

Sy antiplrragiet 2 %?1 Feiedica bt ho ey ot B o
B% {)vg?lu r?{ﬁlo #3) o?ﬂcto?s gs‘ﬁpﬁreﬁ%ﬁ@ﬁdsh”@h@@&yﬁ{es of the

be one”or nore
BBIéIfetnyllly are yctivaddlyl a raalgk ok grovdly ah(balrkmlyfacﬂoasi og. E@N,

%}.‘)&FR%[dy lh@(lj@? E—S%de%grl)% 1%%F oly&g@%liﬁosg%% gét)ng:szthe
RN b?them%&lﬁcl?@lg e\gﬁl%wﬁaﬁah% thd\WdG0) ORhe kinases
NHC( O NCR6) 2 RE  CHZNHC( O R Re) 2,

CRANHSO(rR@in, kiTe ﬂ—@@k}k@ kr@m(r@ Ws@lﬂ) Buc in host
%sgllre%lael’ g(g/%c’uka; %Fg tF‘g%&ﬁélgﬁ%\h ﬁélzeeﬁlhfsangpélﬁya X arI%%ﬁ(a Qrotem secf/thr
&l exXYorSRINH 6f 4 REERSAdnidih @sbether Wh%h |N tﬁxﬁdla\l\/PHftloﬁmﬁn xid
nore hal o, -OCH3, -COCF3,

.CN@Fq)lglaQtegglatoq;plpmm@( @Wm P@@ﬁ@ktlb{t@lﬁﬁ@hosphorylated

LN LT e e

Qoar the tarhétol r@alﬂf;tcm @ORyidhaalaky lits af6ciagedhrotainkydtor. Full
al kenyl, aryl on one atom na

e%waaan uefgﬂulre%Pmspﬁw?aﬁeﬁ Lty Sepseyfilst aerpe@ﬁg}%/ {’%IWFH PIP3
4 %the_cﬁﬁ: hg@h@%& bﬂﬁfre@ﬁﬁ rfi’@ 0@%&%& W ad c?foplasnnc face

ubsti t ut 0X0 xy NR6 I kyl, acyl
af e lipid membgimeyppovitieg Omeal &ecssrte whiestratts rmnocycl i c
heterocyclic ri ng whi ch may be arormtl cC or

RN R e A e
$Yiflg8Mat tiviied m{emd@ma king@sicti®hRd profeifiies-2dMK?2),
heterocyclic ring whic be aromatic or

i e i RPN Kpsscoprotin e s )
%,%&CL Sﬁ} I}lelagdeknrgasg 6 K%ﬁ,at?l mant M&%‘{Q@gﬂv clgf{r‘%a ycin

or su arylis an ar |cal

{(@TOR)I ihe gloﬁaétmmnc&timm dependeat protegn hmh&r(mlémm aml the
whi ch sald aryl grou na be nmonocycli.c or fuse

BlagiAde lageigstasia mulied 84 2e Pragusser vebls<data %‘tgé%?t Gt

t S
gl Gl iy 805, TRN 1Bk MO Raudet POBoed
Retivgatiph @Iﬁ?KBMethesm}bsﬂj@rylmmbathothmed mlswmattomﬂediyeen

ar . het | subs .tuted
BEx i oF RS e epazed ofe BhiieaaaE [<ig evioplasmic
FRRRASH 1128 $n SN Sb PRI #Re Héde@@ﬂo'sﬁbﬁf‘afte%CPH\é@mam
anounts of compounds of Fornula I, as defined
marationabhoverecertlysbagh aenveice: uTheceallthcyS mwptd@weevsfb@mpe for the

B G A B Btk B R o LB i O ana
bel ow, include small nol ecule inhibitors or

ant agoni sts of Snb synthesis, expression, production,
stabilization,
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wa@e@snos4d i mted to conmpounds of Fornul a |

phosphoryl ation, relocation within the cell, and/or
activity. The conpounds of the invention include but
PET/a8pE850180
of the present invention nakes avail abl e net hods
enpl oyi ng conpounds for inhi%iting Snmo-dependent
pat hway activation. Another aspect of the present
i nventi on makes avail abl e net hods enpl oyi ng conpounds

bRIodiedisRidlcs REd Hedaahae thé beapdhicipddanandend EPaL nation of

activation. In certain enbodi ments, the present
rz%vécth Jtis nosaticmevassidentifisdgn aref 61 48%) beestph @ﬁél (¥ kcolorectal
o, unwant ed acti v t|o f ,
B FOLS0 PhalNRRA ShBRt Blu® o IRCARIAR, RRTIIEY

ki@iSH} ufsfsmaire@j%emmﬁmﬂaﬂ:hgmom Aécepreaatiivgy 2007;
nmut ati ons. For instance, the subject nethod can

Pﬁb/leﬂh% oplinnrhdtly RB0% A QFIIleQTFTHng/WF%IOB in fhe Rlgckgyindiomelogy
Hﬁmﬁﬂﬁﬁg@fiﬁ{amg&zh as a conpoundof the invention
g., a conpound of Formula I') or other sl
nol ecul e in an anpbunt sufficient to antagoni ze a
Revot lyen dds bepeapteret thm dbmaticb—bmgaéihogwithhhebe At tatalytic

Ct%é’%l\é/taf) 1&2&@%&9@6 Qg%ﬁﬁgg gllillglgg F@ g‘f ge]lgtgic lgjreast[ ovarian

remefsf Sl BhibRArRR AR uﬁh&fs ewmmahiu%oﬁi 216 @l dosnrhdh Weh! Bat
/of in Vivo, e.g., in the formation of ti ssue from

saremcue drky, indrladder fzﬂremegﬁnemhelngmwm begast carcmomas PIK3CA

OSSR e PG paeSer B et R ARG SmBES " TRAAK potyeay i

lefdﬁe@sﬁ’é'l? a€8laled 18 ca@omatinca@dindhiss, bny eiat d:(ﬁﬂblﬁﬁl(gl of a
nfound of Formul a IL results in inhibition of
YTEY altgratéqnatnight plavimn BIRGrsAL e tdesplopment of these

%ﬁe% N TARGL BN M@humg@ﬂé 8f PfﬂIMAF Lh®Dbs0be PTEN will have
tunorigenes articular e
pﬁmnafgctwemdmdePKB fand mhll be s meesah dlspropaﬂtomgmly %Inmgve to

the Hh pat hwa nploylng conmpounds of the invention
(it @Hmm,yéaﬁeéﬁﬂ% bifest-ula 1) in a tumor cell. The

net hods of the present invention nay enploy conpounds

thMi't%d pmgeﬂtthﬂl@ ph8spBoryl ReCOMRRY BEs B rATeY EBkibutingas the
formul ated as p arnaceutlcal preparati ons conprising a

phaalm@mnail mpdn;sea(%lsbt wlolcenret Zole pm@nn thet weamndérstand ah@f the

Fitects PG SRS Dl S RE Gt B Bt R B Pt

MBS a&RING AFShdid Uédlo Helﬁﬁﬁglﬁlof}ﬂhﬁfdh ail 1nact1vat10n of the pro-
medul | abl ast oma, basal cell carci noma, etc and

abeRtaliq tatonB Ay ped prspscde PReSPRRYHILOB 0§ & pﬁkhed@anscrlptlon
%Tg?org & ﬁan 1621@ ﬁ% dﬁg &%ﬁ%&clﬁﬁéﬁ ?I ngmt Elél&\sé{;/% { ﬁ% gclztg’atmn of the

r i nhi
eoﬂaa@aslpamwagr sk pnylagdabf hpswradm &ihases in the cascade.
phosphorylation rel ocation mﬁthin the cell, and/or

actiyity of a Snmo protein in itr rin
I o HRhSY N8 PRI 2P SO G G- SR e%tﬂqnsw}/f pathtvay, the

eﬂ%)rtﬂéjéﬂ% Plyd M PniiMafl OR! 1 &)r&nﬁ&@Q&MOerré‘[ﬁ% This action is

ention (&.g., a conpoun For mul a . her
agzpe dikelyfto bhenddmyehtia oeveprl aviides scane:@ﬁmhmh dreathdugi’é tchiod
di agnasi n vent i and/.or tre ting cel.l.ul ar
A e L Rt S TR S B L A
¥ per Pidls hh&phd%}éﬂ&ﬁfﬁﬁ@h hh@h@lviaMén BNEATOR, GAMERLE GbkErolling
i sease states; and/or netastasis of tunor cells, in a
mewenallaspde of B sizzegronth akprpicisEansiationd/ or expr essi on
of a Sno gene or gene product (e.g., a Sno protein),
conpri sing conmpounds of fornula (1) and their
adm nistration to a mammal in a therapeutically
ef fective anount. DETAI LED DESCRI PTI ON OF THE
I NVENTI ONI n an enbodi nent, the conpound of forrmula (1)
further conprises a conpound where R2 is sel ected
from or (where Nis connected to L), where Uis
C(H)o-i or N and not nor e than tmo U are N, R4 is

W .\ M~ NS PN\ NN N
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| ower al kyl, or |ower alkoxy, in which |ower alkyl and
| ower al koxy may be unsubstituted or substituted with

wo@e@sorosu®r e hal o, -OH, -CN, -NH2, -NO2, -C(O MN1/2B2008/050180

C(ONHC -C 6-alkyl), -CCON(GC -C 6-al kyl)2 ,

-C(O (G -C6-alkyl). -NHC(OfC 1-C6- alkyl), NH(C -C

6-al kyl), -N(C1-C6- yl)2, -S(GC -C 6-alkyl), -SO2NH2,

-S2NH(C 1-C6 -alkyl); R5 is H, aryl, het, |ower

Fhk phosph@Wes PREK @ich @&ph6dhbRAtkyind 1‘1‘1‘&6‘[%‘[&:@ @Blyﬁﬁ(l)sphatidyl-
0

unsubstituted or substituted with one or nore ha
oypsit@alisakey ampur suppresseirmiotahierleich namallyasts toreguiRse the

| t,
el L i B
afflourigeh&ifca@Maqudddd ffomvete cbksdeyhticn thhiOMEEN &K:()ﬁe ofltie most

anot her enbodi nent, .the conpound aof fornula i ncl udes
SOTRBYRP GUBeLs Wh BYHAURD 1R §umam JInpeyrs vk muiaons Inhie Bepsphatase

con‘pgbg%nft\%%&r Ef s(lgfnplg&g%y néérl% et s\%ﬁ(%%be%{}l Eg@@ Cancer

Rescabdt 57, 06603663 )t aﬂ'ifetnué(.bﬂnostatubammm ((Rumls st Helt997 &tancer

| east one ter atomis Ris ar or het whic
SSAE g RS AR AR RIS T e SR
Hﬁﬁour'ﬁipie's %?é&ep@ﬁ@enh &h ﬁfefb%klﬁ&eém C%l_ng;Q & gr§\jvﬁ:( AMOsukvival

, ; N, Yis a
boddoulmdsponi $hdfhmt1€a+l3 to lapprpetiatg ifhibitdre pf BkbBodi ment ,
the present invention |ncludes a conpound of fornmnula

i s Rt artesh SRR o Syt BB bbb (o

blanangl Whitis g&?{eH): Qtuldies RBadeSt HARe AjstinctBt b%r[@pm@)ﬂu@diolﬁg
ri dazi ne, P rimdine, which may be unsubstituted

1@9%&11%@%&1& ey san-plbdengpdenifycplay p solg in gacgtp For
%gﬁ%@ (Ifﬁ"’gég% ;1 gn tﬁ‘()) o?%%@@? ?;sp"x’év’ﬁéﬁ &%nb%‘é& HORS— 809% of
phamnl anwﬁpaﬁheamycaheeru (B¢l sddatat tabbp%: I8 ubs;ttan¢ant6éd280anﬂ85
lected f wh N dtoL);
gmehéffﬁéé@ Tovad BE oo ctdT: Teensiot REM ERtmsdn e
epk Bl AVENE LR i iRE [HdRSarfoRRRT ﬁ%gﬁfétdnﬁ‘%‘reast cancer (Staal

05|t|o conpfising a therapeutically effective
a%nrﬁNM 84, MB3rpo3d; Swocarad2ol, tAoanothbhlw A31p437) and

Aot BRD Rt g Han Rih ary e g RO pdeR ardgynd
ﬁa%s@e&é 841 fRs (Rekdiad geNogopat. ey Ciéth CHy4c 0138 SBE532),

adm nistering to said manmal in need of treatnent a
thergﬁfutlcally ef fective anmount of a conpound
dbe K} pijhwey flop fickons in thqygroméh prbssriyalgdaermpltissyes and

t he t ql ulaétte%l ﬁaltlﬁe&'[ma'l Eﬁ%qqﬁgy 3%%51&8[ c%ﬂmﬁd%%gc}%egfggégm.

ven Ay rea curative or
Slhn@ dRseslemastdcentdweih undsthivld Iprrg1fémeaﬁ m&hiurﬁfvalpﬁ‘tﬂoaﬁﬁls
at risk for a disorder. of the i ntion

PR S B G P it erapgtigally Y anerendiie PREs
ﬂﬂlb@(ﬁt 'E%Q{ngles ?%Lﬁ:htcﬁwﬁléry Eutehﬁéordtieﬁg L)f‘ﬁiﬁrﬁuﬁé]&llg rag‘s%EﬂFeﬂtwnh

flor t progression o di sease.
p_scblpmgedﬁparscbn/ ad susireal ©€ &1l popglatioa léfteid@h@g}robhgd:de«zt up

rd r canc t o abrogate
O S bt cher e le R0 1 Mo arie r o) Epgpate
raﬁ‘ﬁ%%% 08 B dth PR Kt e{sqlﬁt%rf@@‘ﬂ%raﬁm{mm@i Hc®PI9K/PKB
he treatnment. "Cure" as used herein nmeans to

Ipethoay and Freresmis bl lon mointaihimg Hexigehiogh efdharsizedispeilder
ﬁf{gﬂ'@d&f&aﬁ%{g@aﬁﬁg %gm@fg I‘éSp(())l[lSCOfUl’PCEEQ odhisR i Qv%?c%
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The ternms "prophyl axi s" or "prevention"” neans inpeding
the onset or recurrence of netabolic disorders, e.g.,

waoelc@beimse " Treatnment” or "treating"” refers toreheBa@g/ 050180

prevention and prophylaxis and particularly refers to
the adm ni stration of medicifme or the performance of
medi cal procedures with respect to a patient, for
ei t her prophylaxis (prevention) or to cure or reduce

e ROhn PSS intrhiR! deN9 8kt redpongimiiis ﬁﬁﬁﬁro@ﬁat& REIf or foreign
|nf|rn1ty or mal ady or condition or event In the

Anisgean s I athes abmmhtles kadfcf proboneer aativager shesPKB

a3 0Pl 905K, SepTBRSAEIB pme

RRChArGdnal Ghich thd infth G retptdn@é B, tertiflatedl entapbiytosig of the
patients at risk for or having a particul ar disorder
aftafadricl aopelylon: Biere Hoseonmystadle aeupt poeriddisend to a
[
famQIE]lII)I{lsgllrél 1% tﬁer&g&tﬁent éﬁyﬁl@ﬁ@%’f@p s ;gk}puleﬁ’i‘[gn% f;e:s | i at?) B8 aflfigens
trhartalpemtnea:ohdmtmmm as 'hBiildple stlerosts ahpatthetig.' EXpeﬁﬁos of
ﬁo manmal Breferablé@a human, in need of treatne

CESRIPHIaBANS TGPROBABS NPT BLES ko 1RSSR RS Bmt(as ature
OF ad difer sBVEHoh@Bon@SicH 26 gué}gfc%gbohtbglaﬁai §&hPH! 14 SurQhry
[tTmted to conpounds of Fornula (e.g., a conpound of
ionbrtibme! PKB, couliciradidng bahetﬁovdltteatnntmt fdtemeom)% disarders.
conpound of the invention i ncl udes the specifically

ted co nds |isted herein, i h ted
o Ree BRERAl BeBpbThE p B eab Bl PR R rpy e
l@ﬁt@ﬁhﬁ&ﬁﬂl&ﬁlal &8s us Qi IhEFIEB MaygAMNRSa fd]@tnchiﬂie but are not limited to
adm ni stration of a conmpound of the invention (e.g., a
edwissektpsir cadipaiyapathy eed planiceHpacrhitia pre- st age or
in an early phase of a Hedgehog-rel ated di sorder
$ ‘e101{': %rtﬁg lfc?le B @egl%q@tlﬁ%ﬂesg{aﬁ%?f‘%ﬁ &’O@T}})cﬁﬂﬁgy g@g%%m. 1% the
comtpnﬁrdf gMoﬁeantthbolemolbwtmsdm oAviihbledividease framt thatdeficient

nistra n.of. the ve conmpound. "Hedgeh
i A i b drp oy SFest S Mihectingdr megiaddpy the
%Etaqwf@ttn'l Bﬁm@f‘ﬂyaA%’%Qoﬁ@é&ﬁenc’é‘eQG&!ﬂ%rm Qtivity may also
snoot hened gené, or a change (e.g., decrease) in the

Ifiend aikilipf mebxq@a@s i mhlobfthm aha dysgiervéion whglskosegs el isimand
tact th
BaBS ROy e SRR el ahT RN B Gt of 4 °

Hedgehog pat hway. The gai n-of function may include a

lpgss of the ability of the Ptc gene product to
regulate the | evel of expression of Gi genes, e g.,

i 1, di2 and i3, or | f th |
Féflgm é#\@%lﬁ@ng?%@é%%mrta&{se (BRA) 1y aygert?ls@tt'r:w'wta%/ Pigifin kinase
?@‘{t gﬁbipﬁof&flatéﬁe W@ie Ja eq;f%hﬂﬁrate% ag%l is 1%6 Ivdd mQhé ?nggéﬂfén of

e'term gal n-of - funct i on’
ns@g chidulet prot@sessehelndmg ce]nh presvthi ¢eﬂrd1ffedehtmt@m, phahetngbe

hi bi t ol iferat whi ch )
et v, B bp TSR VHaRR S I e FUREROgn S gL i
ikRNSusEhl ar m@&tt%)énzynttctsedk@ener%hlpﬁ@ﬁqgltwmrépggmt@, a

modi fication or mutation of Hedgehog itsélf

exlampk end ave catelyticsbtunité.t h an abnormal |y hi gh
proliferation rate due to activation of the Hedgehog
%"ﬁl‘ﬁpng%le A ANEI eé{g%etha%%dlg‘begn qlgﬁ’?é‘%du(ﬁ[lon events a?d the
@UMLﬂhﬁﬂoté&SéShﬁﬁt tﬁ@) ﬂegulE.’at Bhﬁdlg &shddfirond h@zﬁtdl snﬁh as glucagon
refers to an aberrant nodification or nutation of a

Ptc gene, or a decreased |evel of expression of the
gene, which results in a phenotype which resenbl es
contacting a cell with a Hedgehog protein, e.g.,
aberrant activation of a Hedgehog pat hway. The

| oss-of -function may include a | oss of the ability of
the Ptc gene product to regulate the level of
expression proceSS|ng, stablllty, Iocallzatlon

. o o .
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resenbl es contacting a cell with a Hedgehog protein,
e.g., aberrant activation of a Hedgehog pat hway.

wO Sweotdsened gai n-of - function" refers to an aPer/Gami08/050180

nodi fication or nutation of a Snb gene, or an

i ncreased | evel of expression of the gene, which
results in a phenotype which resenbles contacting a
cell with a Hedgehog protein, e.g., aberrant

&°h IR @ibréxie @céﬂﬁ&%ﬁ@ﬁe@@?é&@ﬁ}ér-C(ﬂﬁ)lééls@ff)r&@fne‘(GTPabmdmg

"smal | organic nol ecul e" is an organic conpound (or

@nfghydrelngwmtm) ctnph esteation.tthe alphd sidugief hedoppieind

glﬁg%ldgeskar}d%d\i% t8 ana aawélt gorleyﬁagtglc gl?s\éggg[%h i EL&‘I’[ ggf?verts
WTIID@&J%&ICUJAMPA&AME)TJ The rcﬁMlP ¢hus pepCEEthcn gRIe td the lﬂS@fﬂa‘[ory
interc eably with the tern1 "mar ker gene" and is

hungp ef BRAdcading 1o dissogiagipn 9 I e pesocumdeatihdiconbenitso EE%
? tglspg s@t;u%g[g %% Pmakwhllcch &€ 1‘>[e JRELEL éltgd hhég ulafory
erase. Transcriptiona “and’ tFans atlo cont
Sg ueing bscoaticeaciMAup@gdiksicttipn aad| tdb pes in ﬂlecplhoqshorylatmn of
ronnte{ , enhancers, termnators, and the |like, that
BHGU Fgu gy PFHEEx pr essi on of a codi ng sequence in a
host cell. In eukaryotic cells, polyadenylation

$ooBahH &tk &@Jl i ObubSEHUSTTEER phbsphBFPATEY BE kiRdience”
is a regul atory region capable of bi ndi ng RNA

Bbospireryiase Klmsa w.he¢h is amep 1vadl injtlag phﬂgplnqmlﬁsem ppPhasnherylase,

ownst r eam 0 cod| .

FDenE RGO D! RRLeRPo RRIRIFS: el e Pca s
BIse WedSﬁwgﬂaﬂ1@ bounerd lélftelsl HySplﬁspHo@j?lHﬂlﬁglﬁldby t he
transcription initiation site and extends upstream (5

dracstingrglyeagen senthess. Thies. modnkaions AlUNbA rcdyilbpasdeh or
FRRIER 3OS SA30R°Ka gL G ORAGE BELR ld G¥Rhn
seflpneant bff dibesdsanmhich theerisa mlymmarom dfiglhicatd matabo lisen

(conveniently defined for npl wi th
A PREASLSIQALT SUE 4efigbelss, @P@?%%ﬁaffaﬁ%ﬁﬁg@s i ns
(consensus sequences) responsi ble for the binding of

RN R AP Rn QstablishOdhsh SEEURADROF 8f T YOFSHIVaNSn. Anndahl e
control™ of transcriptional and translational contro

gédaen msrsstlga,ted theapdssmbiﬁetnld%ﬂ’l@@ It)yptelrlaéﬁthmém@drI erdls

O Ea RS PO, AR A Ty S ha Rk Bals 05 RRe

¢aQisnT AMPIBRE Bre nldi8 s&ﬁ[t%&o IHIBE R 6§ UM\ﬁahﬂaYO gues than are
acceptable" refers to nolecular entities and

sormpash edllsnsronniaeir siudicprjiay emstided thay incetasedintiraligitioldd<A
nat, it n. 4l oWar

A B T LR P B tncRon B B Hrc IR
|PIKK136 typafd Qlﬁhyaﬂé’f’efﬁrébeﬁ pdteh@alaaﬂgumfaﬂ imiRusd ras dlddting ths.‘:‘rapy -
used herein, the term"pharnmaceut.i cal
ASBR o YoV el 4y Yok - dr Bl -Saafaapson
GV "Pas%@f?tl@ BOMR! Hﬂzﬁ&tA e I aﬁztaggnzktr}fehgﬁes l)m%une responses of T
Phar nacdpei a or ot neral 'y recogni zed
plalésrﬁmmdﬂé’nafemzdpaseats nFASHAAI1R, 8EmBohdvesparticul arly
in humans. The term"carrier” refers to a dil uent,

vehi

T T per G Bris L s T et b Cotpic gpn

¢ (B By dr&dtivaBoh irHdderincStikglhe. as water and oil s,
i ncluding those of petroleum aninmal, vegetable or

synthetic origin, such as peanut oil, soybean oi
mneral oil, sesane oil and the Iike. Wat er or aqueous
solution saline solutions and agueous dextrose and

gl ycerol solutions are preferably enpl oyed as
carriers, particularly for injectable solutions.

Sui tabl e pharnmaceutical carriers are described in
"Rem ngton's Pharmaceutical Sciences" by EEW Martin.
The phrase "therapeutically effective amount” is used
herein to nmean an anount
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wa@toosaaste 90 percent,

sufficient to reduce by at |east about 15 percent,
preferably by at |east 50 percent, nore preferably by
and nost preferably preveet/GBa008/050180
clinically significant deficit in the activity,
function and response of the8host. Alternatively, a
therapeutically effective anount is sufficient to
cause an inprovenent in a clinically significant

BRBdist bPih WG mbBRarke B PKAASS N nesseRER i cdlPreghllation,

materials that may be used to prepare pharmaceuti cal
ah@rdlah@wq:&:ofccewﬁl}gm ie@fhéo a gerigth af hymgn discasengrsiyad srom

UC Isgﬂ}c asai%rlgg ﬁ?l %BW er ! aqrghft Eag%qﬁgtirliglgg,a(gégréﬁd@hung,

mepﬁﬁdﬁ nt;tlhase taoanclsmmhmod,igda@ese@,rewslmdmm @Mtaizmoez 13, 50-

with the present invention."Anal gg" as used her

P&F decrieapiesiampl PBAdHAI eerbebﬁse@%p a Yarigiy PEBW%CM&GT cells
s r

e D S BE sl Blon RS RS EPK A would

rheed forat iedtm, appraatie tntreatmpatl of pepder de, Qr; Ztowrpeldndneenr figpics

the esired activjt t apeutic effect of the
ediginaf ﬁ%é’ﬁb‘f’?ﬁniqoéz grb%%%mbl tion of tumor grow h),
but need not necessarily conprise a sequence or

$b ¥EREof Mlole Df PR IndHun@i i s&alor EnkIE, ISORUERERise
or structure of the preferred enbodi nent "Derivative"

ﬂecfndrlgum@a Biselnwer Edit omthntiac gy. StretakisoAnpds ghdptNegeYork

I R T L e N S e ey

introductlon of ami no acid residue substitutions,
@)@ ikgiasesor addi ti ons, or a nucleic acid or
nucl eoti de that has been nodified by either

|ntroduct|on ucl eoti de substitutjons_or | et]

448 éﬂreﬁe%m tSOFRREISCSTHE KR mp. esnﬁg%fégﬁa%i@,%b
nucleotlde protein or polypeptide possesses a simlar
or i deyeKa! sfyﬁalgldlsorm{’oiaésl}@ia@éﬁo?&&nmaxm 16EROCK; P160

“I'nhibitors," antagoni sts” refer to inhibitory
ol ec RAS; pI@@rﬁG)@Keld Rirstasspdiateds icoilasl-embicanirining praieis dymase

for t e.g., Snp antagonists. In
parti ugE?EHP%%Lgﬂﬁ%l§pand ant agoni sts refer to

conpounds or agents that decrease signaling that

occur ROCK2! Isgnbiynizat Riveyssotinted Prdtein kimBy 2 el 6dPOKn 64
t hat decrease, bl ock, or prevent, signaling via this

pat hwlP K> Héd ok Rharastocinted caided €9it copapiag projeindiinpse
i ncl ude r iated with disruption or
aberrghggggﬁgwﬂflﬁag' %g pat hway, as well as

di sorders associated with normal but undesired growh
Fhatpesessedfah¢tagasisinaclveyvatdsonctofing hﬁthbie}dtgelmbgomm\h@bhgs

hog-rel ated di sorde de ., but
P B S b POaaeT oo sty o HresrayTig IR umor
'ﬁﬁisb gﬁ‘@d@l% 1(§b)épﬁ§sﬂé %Intlfuﬁﬁﬁ‘itel‘jr Fﬂz‘ﬁ %rgﬁglﬁ)ut ﬁ]@d)ody These effects
non-nal i gnant hyperprolifefative disorders.

'oriedld etoogjolagyand ddbi¢sswr afe r¢gsatedabs membersiod éhedtd GhPase
Erog%ate hyper pl asi a, psoriasis, wet macul ar

eration, osteopetrosis and unwanted hair growt h.
As used herein, the term"cancer" includes solid
etV mohumﬁlﬁlb&soﬂllﬁﬂefacﬁﬁg hedataralgifeader proteins including
nalianan0|es ian_tunors" include cancers

e R @%aeseaﬁi@%k&nd RQE@Q b Khend BRE Kaed bstativas by
‘?ﬁ‘ Gondgly éc;rﬁﬂ@)? Dia, B 2519 %I%Clatﬂlgﬁ ak Qiakd AR PCRY E’)h@éﬁhowlate

intesti col'o orectal’, rectum an
kldney, urethra, bladder, prostate, urethra, penis,
testis, gynecol ogi cal organs, ovaries, breast,
endocrine system skin, central nervous system
i ncl udi ng brain; sarcomas of the soft tissue and bone;
and nel anoma of cutaneous and intraocular origin. The
term "hemat ol ogi cal malignanci es"i ncl udes chil dhood
Ieuken1a and Iynphonas degkln s dlsease Iynphonas

o 1 ., = o o ey o -
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e.g., Wlson et al. (1991) Harrison's Principles of
Internal Medicine, 12th Edition, McGawH |l, Inc.

w@edok/1ngw@mn and veterinary uses are contenpl at BO/GB2008/050180

Cancers which are particularly anenable to treatnent
by the conpounds and net hods9of the invention include
but are not limted to glionmas, nedull obl astonas,
primtive neuroectodernmal tunors (PNETS), basal cel

6 AL/IHBOHBsubBfdds and Pyl infiRkthnd NG i€ BREAI SellulAURctioAs. I The
| ung cancers, tunors of the 3@$tr0|ntest|nal tract,

sHhsbaemaROCK s udsanyosin kisdiag sebundraf{enyqsimiighs shaip
TR eso WS s TR PR oo e or (ke Bt

dvig.on demM $inasd, agd uﬁaﬁanb@tptﬂoa fiér FHDI T}%bﬂo@pmyl@ﬁéﬁof
neur onal prollferatlve di sorders, hone narrow

Hiesss bstergsvBodiae Hisdyologisal astiviiphtc prateins apd pvidert
TR r i ferative

E#g%grtgea? rs?e&{ ncllsl!ffggs G}Ryﬂggl Sﬁ%ﬂlf imted to

non- mal i gnant and non-neopl astic proliferative

il vated expressich o bR hsArend Rhnﬂsatslveelhq,spthe Bhasitactbnproleord

KERL i BB SRty Syt i BVl il i e

BroapRLiof of adii6dhr Sl RO t8nb@s il K16as¢ BirBRBNAL Xtk maaiatic
no ring heteroatons. The aryl group may be nonocyclic

abilifyy sredsibn apd nictastssistof bladder aancdrt tumgy pisegression i ovarian
unsubstituted or substituted by one or nore,
BW@W@P@ny one or two, substituents, wherein the
substituents are as described herein. As defined
IPese@tRiontdieurasiy o Myasivy anBiclastato fphe treurearanainia cells
regardl ess of whether it is nDnocycllc or bic %Iic.

HBd@Ege dramaicmorplylegir hangss @ RAGHSS Eealatgddy, R%% d&riHed
e e s

agmg(tsheurmwubempmr Sl@lh]lmg uosastraat efdthosmsBiiiiPaseBhor

etely aro i C " asg. used herei refers. .
Fet e el gAY RupaioR YKt eslotae o iy light chain
(R Hgggbqghgh N ring heteroatom Mre
speC| |caIIy, is a 5-7 nenbered heterocycllc

ring containing 1 4 heteroatons selected fromN,
arhd ROClg kinanesgird thoprghtise pedicinateeid the méu@ymt dripeah eqihﬁ@mﬁg

fnd ??%? glﬁgapg npe ca? %iunq %E:n 1t Z%,yl srej)o 9%‘?}1@%\%' Illt?eg:tlon

nB Selecte
Ey@ﬁnahﬁﬁlgqfhoblﬁtorylaﬁomﬁﬂe R Ritdty lﬂgncéhadeomyom e not
[Tmted to unsubstituted and substituted pyrrolldyl
tetrah drofuryl tetrahydrothlo ryl rid
BF e aglies hsm% R/ thowindha iy Wﬁgmreg%& %Y%bveness of

% \%rﬁ't% &MYk rres. ?Cﬁ' f‘lﬁ@ﬁﬁﬁyéucfl 14~ ?%‘PWF’ 1536, have been
oxat i apany ury i eny pyrry pyrrolyl,
pyedained mk studids aa dérybnstﬂam thaszqirgpextmsn dazol yl

oxadiazolyl i m dazolyl, pyrrolidyl, pyrrolidinyl,

Bk a b DS PR b B Pty o

ldseqtek NeHeYd incRiE 'cQﬂWaﬁiﬂldﬂdhsea%M KkticH QMipeAMsion, chronic and
furopyridyl, indolyl, benzofuryl, benzothiofury

@enge@twmberayu fpiltyencdsding Byigertromyi @ét@nysls chiomés ﬁeagxh failure and
ah{%rero? &rqog sno n?@c&u%y (%_)fl’ 1tos[ r%ﬂtbll]e ag}ﬁg Cpr%%ﬁ]ﬁ&%x ﬂﬁl?[ll%lrs may also
benzotrlazolyl oxobenzo- oxazolyl benco[ |, 3] di oxol yI,
benxzoinidazolyl, gui nol i nyl, indanyl and the I'ike.

Het eroaryls are within the scope of the definition of
het. Exanpl es of heteroaryls are pyridyl, pyrimdinyl,
qui nol yl, thiazolyl and benzot hi azolyl. The nost
preferred het are pyridyl, pyrimdinyl and thiazolyl.
The het may be unsubstituted or substituted as
described herein. It is preferred that it is
unsubstltuted or |f substltuted |t |s substituted on a

. o o o
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Qal kyl or-C(O-0OGC -C 4al kyl, such as carbonet hoxy or
car boet hoxy. Wien two substituents together with a

wa@eovsonisys bound nitrogen are het, it i s under SPODGBRIVANS0180

the resulting heterocyclic ring is a
ni trogen-containing ring, sdéh as aziridine,
azeti di ne, azole, piperidine, piperazine, norphiline,
pyrrole, pyrazole, thiazole, oxazole, pyridine,
BY Kb R asthih@XAZIe lefoctiR stunetibi, KemalsRengl dyssiuehioh ahd
may be unsubsti tuted or substltuted as defined
hesredctizbbladderAsyndredicher ei n, "hal 0" neans hal ogen, and
|ncludes fluorine, chlorine, brom ne or iodine,

r
s peC| Iﬁull&qug F%%I Hﬁg& @0?7?:11“5%hljl g%esgg%}.}{%ﬁﬁ ﬁf:f%at &ﬁ)‘%{)ﬁ%rﬁ& Thus
thrglcunl&s u§ddraalt®htmdinlt frmaochethnahatory dikdayés, sushiahsteske,
nmet hyl , et hyl propyl, isopyropyl, n-butyl, secbut
PRI el 505iS A BFHRAF Biserssr BRERSIN SRty ATOHBRYE ial
RLiaREH %gd mat ai) Qs Weﬁeas ofher ﬁbfﬁhﬁﬁelt dls&géaléﬁch as
neans ocyc¢l'oal’kyl having 3 to i ng carbon
alieommtcd drtimmtys hlel,ta‘tﬂ@bmeedaypﬂremepqmil 10ﬁamply1t0;ry bowel disease.

Spraiebr nelE PORERVR TS S0P e Br i B pe useru

ahfd Ffoﬂﬁ%r&ﬁl FRBREH I, fdakink %%@Cﬁxgheﬂ%%\bt% anMdk&ﬂl\l’ Sdwiring
the preferred Eycloal kyl group is cyc entyl or

egrobsolhsryd withinghe NSt BD&H{ ylhlluym:s altheye Orﬁslﬂ@ﬁcwdm%yful for

The c Io e ful sat | rat

sty s B L S TR rlh s S Bl aguemgprona
lidjutyS(strold, Wasdhty Ba@dnjulp), Hekimes's ﬂ@é@eﬂAlzlhEm@f@ Hidetas and
aryl groups. The cycl oal kyl

QHisT BrPdagererabye @@fﬁé@rﬁt%ﬂ%ﬁﬁ%m&womredw cell proliferation
%H&’g% ﬁlgg%}]@ ﬂ?eg, Nif ggqlﬁg%yrfﬁ@adﬁg %grkéér Fr?c[ fﬁgo@%&@éls

IFita¢ind@eretio eﬂﬁﬁﬂ:ettdjl @ﬁgngdhﬂQEDCKSan&or@ ”liypress cytoskeletal
substituent. Except as descr] herein, any of the
5%?&%%% HRen &m invasan, tyy S@»?y alsq @@éﬁﬁofenagl@ﬁﬁpe,u%rvalue
géxtpé'irﬁﬂn be&?erfél[‘ Liidrd! ROCK inh HSREREERE hi¥eful for the
stltute y up t ur, preferably one, two or
mhMEmnsubm@ﬂhumm$@nusHMehﬂEﬂwfron1the group consi sting
of : halo (such as O or Br); hydroxy; |ower alkyl

i@g e yl); lower alkyl which nmay be
i ny of the substituents defined
herein; |ower al kenyl; |ower al kynyl; |ower al kanoyl;

|AAnesioRbRxoul Selho asstreet] m@eys) andaipéeq(&nt @ﬂn@&ll@llae fhygratmn
or naphthyl); substituted aryl (such as fluoro

8rc PrEetALSSDS R 6MACY mVaSrlgml am‘bW@?anéW yhhegpal @EPase &hwcontrols

%5'1‘1 QhesfTR2R %Fotﬁjl't r@J)Jléxﬁlze(ﬁotﬁc& tﬁ‘ec'acq*n dax&?@h Ry ;
I"ower a anoy a no am no; am no 0oX

tsgudhioas ettbﬁwamcnﬁt)racuht}t Cﬁ)lituleylaﬂld\/ll\/tlyhﬁpatdmmmﬂs mlgrate in

| kyl bal k h ; )
St By oS e A EBgpyper o
|V?d%9 rArﬁ(Fr%I s%%ml félihsai§0 ks EQiéﬁtatl&atra%FHﬁé‘lecuws BPRAo, tAE

wer a carbamoyl; |ower al kyl carbamc
a‘RcQ@IKétsrtaees aramodglmtdp pgﬂarpada inehe indeététo: ofifecad aghasions and
sul fq, | awner sul f.oam no onam de;
i dbarnb et kb oG ﬁF‘IF%fenF%\%%ﬁ“’“a‘%ek%W“th
(trilé@l'é c@ﬁtrzﬁ@ffoh)bly chbddcaipyphospiion heaibNBe réfu¥dtory light chain of
ul f onam de; hal ogen substituted or unsubstituted aryl

gmmotsmn araeasf(‘egumowl\@hmﬂs ovighdAYA engeding ademinanpggéive mutant
alf @6@18 rred %1869 L({t Vq:&lll’lde Egn}e% lges uﬁf&@ﬁlfiwlof fﬁ/clzdntrast

IPower—al
arylsulfonyl aryl-lomer al kyl sul fonyl ; Iomer aryl
al kyl; I ower al kyl aryl sul fonyl; halogenlomer

al kyl mer capt o; hal ogen-1 ower al kyl sul fonyl; such as
trifluoromethane sul fonyl; phosphono(-P(=0 (OH)2);
hydr oxy- | ower al koxy phosphoryl or di-Iower
alkoxyphosphoryl urea and substltuted urea; al kyl
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or nitro. As defined herein the term"Ilower al kyl",
when used al one or in conbination refers to al kyl

w@oensaiamsidg 1-6 carbon atons. The al kyl group PeEEGBe008/050180

branched or straight-chained, and is as defined
her ei nabove. The term "l owerllal kenyl" refers to a
al kenyl group which contains 2-6 carbon atons. An
al kenyl group is a hydrocarbyl group containing at
Lef8dsiANET CRIMBANT GRENRR, KAkl RRORE ROSK daftdr 8Gbstantially
herein, it may be unsubstituted or substituted with
phenugieddhd invenvasphpastypebed herein. The car bon- car bon
double bonds may be between any two carbon atons of
Y e

Bk R Q2 P2P B ER S Rl PR o
aasmamb and aaasionaddidglof thieea dellsTE&rt]a?driﬁeny oginmups ddiwery of
be strai ght. chai ned or brancheg | es .include bg%ﬁ
Sisinhgtior g gumels RBHRRsRpnsidgra brrsﬁ maﬂhe disssppatiopof MM1
Lo M FPHE onc B e ARSI st s
asnBﬁﬁﬁ(bbyemmmwmﬁtépmiMDummnabkynyhogﬂmmﬂwuwnMaﬂmnmg
2- 6 ﬁarbon at ons, #% ﬁ: rou is a.h drocarbyl
8PSDIR1 @3 AdBsTARYC e B Bl i s S o Veplon i
hppdiagikhe carbon-carbon triple bond may be between any
two carbon atom of the al kynyl group. In an
enbodi nent, the al kynyl group contains 1 or 2

YA Homdseaddbe a@tr\iapmeo Bheld aptheechuied Rods @rtb% P%ﬂ wa@brane of
arbo bon o)
RS TR e oo A, B OETRY ey

B@itr)gdﬂliﬁltflbﬁ @g thg Peﬁd’tml”t}ﬁtosgéle‘%om f)ﬂ%fﬁhydnstrﬂe@ b9 p&molv;ral )

1-butyny utynyl and the |like. As use t he

trapsteetionaf dgny ¥n?@ﬁ@? Khp4. Rhg kinasgmggiate 6&‘1% Eftﬁﬂ‘é&f@éwA
r

L LR ED Lo s

hepbit iby loffBhb kinasapdvered thie R\éEG]Senhldnaed EC mlgeanmnajl kgsponse

roup ref rs to a c o gr con ed to t in .
ThSerhanyeSat Bt he B g RaRE ot SR G Rz Bt FufiRpore. in
%ﬁ Yr; vztr@r}n&l%? f&taﬂgfog&ﬁ@ga inh@figdSott é?th@InRBéK ¥l RE6 RHse

dged to the main chain through a phenyl ene oup.
Eﬁtamateéshe: NEGrdmediated angrowtht ofl @ inexd3-tlinamsiongll f%nmmatrlx

RS LS TEh, PR Bt Sios R lPSiin R e Kl e
®RHS khast,NRdGefieidn M RNB AJBhd ERARGRhalingas EBFO1ved @ ithe VEGF-
The C=0O group may be present at_ oneof the ends of the

snsbysed tnuatre E&r migratidiieandi aagiogersBist he noi ety. Exanpl es

include but are not |imted to fornyl, acetyl,

-Rron ac!&ﬁ%l X é‘mB{Stﬂ%&Qbé' oLl hidsr bR (S, - 2763215 0
ers an . al K group as de I ne erein,

coalh emﬂecmld that da@ cfsir neldshemdns byt taxic ax ygeatatooshadministration

np s l.nclude are not limted_to nethoxy
o RO RyE el 1D P NPt DA RS PRBH RS ¢ o
%g I%lxﬁﬁ)ﬁyl%%b RRPY rQIL OB o MNREQUER B bERGRAR Mhts It HB& not
?n chain’is through the carbonyl group (C(O)).

EXfachiles] prasurede noutalaate. ot had lel tethetidentigtatior pf Rho

carb | , et hoxy carbon

REPETAL shigRemsh & EREaeR i B eeeRsoBe: SRhIRC 39008

Thatalet al. 1997 utikre 30¢:.0u0mpler st ood that the term nol ogy

C(O refers to a -C=0 group, whether it be ketone,

al dehyde or acid or acid derivative. Simlarly, S(O

refers to a -S=0 group. Pharnmaceutically acceptable

salts of any acidic conmpounds of the invention are

salts formed with bases, nanely cationic salts such as

al kali and al kaline earth nmetal salts, such as sodi um

[ithium potassium calcium magnesium as well as

amoni um salts, such as anmoni um trimethyl anmoni um

di et hyl ammoni um and tris- (hydroxynet hyl) -
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met hyl anmoni um salts. Simlarly acid addition salts,
such as of mneral acids, organic carboxylic, and

we@e@anim4sul f oni ¢ acids e.g., hydrochl oric aciBCT/GB2008/050180

met hanesul fonic acid, maleic acid, are possible
provi ded a basic group, suchH2as ami no or pyridyl,
constitutes part of the structure. The present
invention relates to the discovery that signa

trh@ R §AsIct dpR i iR d HINRN o TREUUK Y e 6BY (ikhadd) df &I, Naire C3¥9, 990
be nodul ated by the conpounds of the invention. In one

8P d@P e Prayics i akobipomeisaldaumeakt 1dd85-005.12080 mnddehizaki, et
N TR RaE oA AR Ll i o

3sRa6 in@a’t dcsnasitgulicanificontridiioh it @ aucmbsmsiltdssand
met hods for inhibitin degehﬁg)%%igand)-independent
preluslieg vasewlpn @{ghaw, ctah, dakiai % AYGdPhelfP ) atriay (Llikuka et
h n :
OSSO T ARG 8Lz ot g ena
&Chilarat étah, Nhtuee Medgatead (pat howa2?2, 300d h siasothesuscles.ng

from Hedgehog i.n-of -functj.on, c |l oss-of - ion
a@c?lg%Jﬁﬁ%@&lgﬂgmﬁhﬁpu%ﬂ%ff%ﬁnﬁﬁ%&Y-’o@?a %{:8%’%55 have
WS RRGEY 17382 SHRIBRS bEAIRQHBES, RBE cARERAGhSGRRIIAVO b8it
contacting a cell (in vitro or in vivo) wth a

Sroant3adgdaidst smeaik musslea conpound of Fornula (1) in an
amount sufficient to antagoni ze a snoot hened- dependent

IR AR AR R ok SrpBtdee BT Rl dfs RERIRY gl O

appirauees of Fornula 1) inhibit Hh signaling by

| ocking the three dinmensional structure of the Sno

prod e'H(}/gbl@eréfbn' Rith ¥BaIC QOO PTIBHY; (QfkaRYy PREVRNT A IBIDSTO
from adopting an active conformation. "I n anot her
enbodiCieistopotihendt bivpoheyd200dfC t Giec. iRew 8B177éNn (e. g. ,
conmpounds of Formula I) inhibit Hh signaling by

pr ew esitingh @ndRgenOUS0@ELE Y AtRHagnddod a061873; Makshara Er finEur.
binding to or activating Sno (i.e., acting via

negat Vvhagnagd S8Pil03+3P0/ t h endogenous agonists). In
anot her enbodi nent, the conpounds of the invention

(e.q. Pubompoundscafstricviom(T skanuri ptrdl hR00 HHepdtelnay BH§7hy

i ncreasi ng bindi ng of endogenous inactivating |igands

f ore Snsdul@ifvasdiMigataet ar, 100adthiotab Vage Siod 2(0i2381;, Robertson
acting via positive cooperativity with endogeous

ant ag6hils2PV0 Br JaRBaRBEOLId6adi nent, the conpounds of

the invention (e.g., conpounds of Formula |) inhibit

Hh si daaild ergetily dpsfenationi(Rhit8ay cf alora00ble Maiure Mypdiana Fiél9;

0 SoTETY 05 |\ SIBSE SIS e PR

i nhi biig3485spgnal i ng by preventing signaling fromPtch
to Sno, in the presence or absence of Hh ligand. In

anoj h | t ti 6. 1hA) '
(e.g.?ﬂggﬁggﬂ%gﬁﬂg?angﬁﬁla I?&?%%$%F¥Qgﬁ52¥§%%§?ﬁg2%y
pr evenivasg Gptelmd Abirk.iScatd2aih20f Sno. | n anot her

enbodi ment, the conpounds of the invention (e.g.,
conpoyngdsraatiofaidd @ahadi ct ANi1ODY Cdir, Bianeh 36rg) by
preventing the phosphorylation of Sno on activating

P LR SRy o T,
SRR R RN S EATR  R

conmpoungis 20b1y he invention (e.g., conpounds of Fornula
) inhibit Hh signaling by preventing Sno from
activating downstreamtargets, such as transcription
factor Ai. In another enbodi nent, the conpounds of
the invention (e.g., conpounds of Forrmula |) inhibit
Hh signaling by effecting the inactivation,
sequestration, and/or degradation of Snpo. |In another
enbodi nent, the nethods of the present invention may
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wo e®suesiec om stem cel | s,

regul ate proliferation and/or differentiation of cells
invitro and/or in vivo, e.g., in the formation of

or to prevent the gromtthiGB2008/050180
hyperproliferative cells.In another particul ar

enbodi ment, contacting the déll with- or introducing
into the cell- a conpound of the invention (e.g., a
compound of Forrmula I) results in inhibition of

celd ul arer PbRIstf d(%@é Lo, 200N, meba@nwszscameg ditayl an Am. J.
cell growth and/or survival, and/or inhibition of
tunongaﬁeﬁkﬂPdGHBQI2éﬁ@8her particul ar enbodi nent

provi des net hods for inhibition and/or antagoni sm of

t hes HIi@rahy Thevyisiphripl Ay | Ngeaohpoundsspddnt 2562080t i on
(e.g., a conpound of Formula I) in a tunor cell. In

yete a@@%d?@ﬁroee@&ﬂaﬂaemo Aih@reiINomg ef alt, Reo PIEEHNt

i nvention enp oy conpounds of the invention (e.g., a
conpoglof Vafosggtjsln?(aga)a &Salf QBAHERL qges%%: f95).

phar maceuti ca ration’ conpriSing

phar maceutical ly acceptabl e ex0|p|ent or carrier, and
ROCK Wriepanad CanBowimssulireDiactze ni stered to a patient to
treat conditions involving unwanted cell proliferation

ch .as cancer.
G611 S5 Yo B L RASGRY. 1R EUE dowpErapm gragts of the
8RR gﬁéﬂo@ﬁl@ ip PRI R b Idid e rBleinVRh8lingBr @Rlifbutdardiovascular

enbodi ment of the present i nvention provides a method
ﬂaﬁasenRDﬁiKtSmh@’ 1 t@t@ymﬂmxsdlsersesqékues sfurmhlonm@h@e smopth
CtIVI rot el ftdQn0r

PR o Bt iRy R Gl Bt Bl dpd ot
IOVeraeeiey GQROUJI@ is absdradlih cer@bﬁDiml(Mlﬁld @froﬂal’ﬁﬁvasospasm

i nvention q a conpound of Fornul a %%é Anot her
émts:nﬁemw@qﬁu pHallpryeHen.orepewiareris ang rﬁ%féer@$18 ROCKs,

LS00 B HEDA RS0 Pl AR i
loyraérvabauddridiscadey Recapt etpetigteatal wed elivdéa studan aeing lI@OCK

dﬁm TRV BB 70 Doy ot B ek RIS F&g;@g@ R

n%roﬁﬂpdeg/%f& m%ﬁt GaNERLRAUGH 0@1@%%3'6&@ TRPrcPicRt \?ﬂf‘f)ocus on

rising admnistering to a ma a therapeutically
eﬁa‘ maertiabrodaolROCES im nelag:mﬁmcttms and Hisbuss shegprospects of

oni.zes the synthesis s i on and/or

R RhBERs & SodBiibny RRealp S RigHT sty

conpound of Forrmula I). It is, therefore, speC|f|caIIy

b analsalosth-tladle G&ﬂﬁ@ﬂﬂt@ﬁn@f bd:@ﬁﬁ}ﬂr Qalkse\WidBBase states such

interfere with aspects of Hh, or snoot hened

gb @ﬁmrten$lamsa@d@tsnmtfa@ms@¢ fqlawlt 1ha1 mpéylpies thiepreggsamyoald be
r r h [ 2+

& 8er]f131f;ttﬁer c%ll? é%neotﬁ n? sglglr?: ﬁt%cu #osteggl]aF%g%% atﬁ@!r:ytosohc Ca

I@&ﬁ&h&%drﬂﬁﬁl wfthé @a@t sJeﬁ)sritmlf}emtlyﬁﬁamanth’letdg €&ragr activates
gai n- of -functi on phenotype, . a 4 g
GaroRngteht-Ghn kKBRS OEhGE i@é@r eraCEw@ P@@ﬁy y phibitipg of Byyosin
@nggﬁh%ge Thus, it is contenplated that in certain

I ments, t hese conmpounds nmaybe useful for
i nhi biting degehog activity in normal cells, e.g.
\Brhioskgnd bng pathwaysein v agraite tsino othumasdloeel s et hlghltyl agtivased in

eho t hwa [N ferred nbod nt s
B RandS: Skt FiReSRFN s IR AL e pding
tr&%eﬂé'sfé'uﬂﬂbﬁﬁid a@lﬁ‘érbééletrd)s@éS of Hedgehog pr ot ei ns,
preferably 'specifically in target cells. Thus, the
nmet hods of the present invention include the use of
compounds of Fornula | which agonize Ptc inhibition of
Hedgehog si gnaling, such as by inhibiting activation
of snoot hened or downstream conponents of the signa
pat hway, in the regulation of repair and/or functiona
performance of a wi de range of cells, tissues and
organs, including normal cells, tissues, and organs,
as wel | as those haV|ng the phenotype of Ptc

o Y s . =
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repair, regulation of spermatogenesis, regulation of
beni gn prostate hyperpl asia, regulation of blood

woemsalosior mati on in wet macul ar degener ati on, PCT/GB2008/050180

psoriasis, regulation of snmooth nuscle, regulation of
lung, liver and other organd4arising fromthe
primtive gut, regulation of hematopoietic function,
regul ati on of skin and hair growth, etc. Moreover, the
$HBERGKioMRS Resgicaups dPRFdR chRactezaa)yl ificrahtca Iibeﬁﬁlﬁ:ral
provided in culture (in vitro), or on cells in a whole
amcn’ar re(srsmnve Pd/or Yascatr saichiradrpoaierast Beceatlporpdlngrowing
i nhi b |
B\é fiﬁl’\lNg ﬁ%l %166 ?%lms'flnnogﬁ S \été%gegtrs] tl?att sﬁag%{ilg’tea?ee Rho and its
ﬂb@hﬁfdﬁﬁl effd@to&l NREiMRInagyTBREH afe Mportirh eolp g SerPattoguesstsiodn
EYOVIdeS t he use of pharnaceutlcal preparatlons

wPstensprgictiyation obike iRhe/ Rhogkisacanthway ipgegaifd dor smooth
I
0B bR A O, A RO By oAl h Gnhanctl
R(hbmjicatqejd have tean abwovdd is Iaf)tftatsooféiypeﬂt@lslvﬂ hratki stuph Rfigenetic
Vi Vo, ferati.on or of b|oIo .conse nces
6?0%@011& gyﬁ“efli}ﬁ%f%%ﬁld ﬁé’&‘&‘éﬂb@“ ﬁr%‘f‘mP i Y Ghfer-
%ﬂg@&ﬁ@ﬁ%ﬁbﬁﬁgm of -function or @i gain-of-function.
The treatment of subjects by adm nistering conpounds
of the invention (e.g., conmpounds of Fornmula |I) can be
KA Kinase fand Neordtogepnbhscasad ani mal subj ects. Ani ma
subjects to which the invention is applicable extend
A%HBIQI{IEH agt(%v 1%%1'0? t@%ﬁ?ﬁédﬁ‘ﬂ th\kzé?ﬁésotﬁén oﬁ%lr&e%l n%la
comer cl es are ogs

@i%bﬁiers%ﬂthé &;ntﬂabﬁﬁeﬁus @bteﬁlp Inﬂmygs th@alﬁtltsfertalﬁldte brain and
| I amas. The, present invention_also makes avail able .
ﬁﬁlflﬁlcﬁ%d agtyats RSy ki dharehy inARItHIE oHg taE P M INdRIGHINg he
hhnd2Q'l 1
SHBS R, LU ARy 1Y by S o
peramst@tae&eh stpedlpoakingurgin laomahly eﬁd; elhifioomaf tho RhiorRMEK

macul ar degener ati on, esultln si.o| i C
BRI oA ep A ¢ B BEEe b B e PR Ry, SHammatory
%ﬁ@ﬁé@élﬂﬁuﬁ@ Hfs@ef‘s%é @gzﬁéﬂﬁe@sedlteatt il I?euﬁﬁﬁﬂﬁélﬁﬁn okoCcK

Formula I, inh a sufficient amount to ant'agoni ze
shooitdie tteobfatethavr: pgtentgal f@tmra‘gmnng ac@pilegeoeratipn gnd singulating
ever se.or rowth state. The

B AT SO ket e ot ho e ang

compounds for inhibiting activation of the Hedgehog

gihg @aaVdlsgm@aton wayuro r@uiret @ sédiiiddistepatiar Hie’gﬁﬁs Witlowi gration

st ates resultln from phenot ypes such as

i Lybirth, g 1n1 @@oc&g PHtgowmthy qad pgﬁna‘[ely leads to

%lﬁ?e%ﬁtﬁﬁgg atgéﬂhg f&fmaft %H%E CQIH]CP({IOI@ thzﬁ[glﬂb@z iPlo do H‘Eﬁﬁ#l@ﬂe with

conprising contacting the cell wth a conpoun

Eppmphae targétn Qves tid pasi entrabhpeugtit Has bacdrag@edrzieat the Rho
ned acti or . an ize Qi activity.e.qg.,

tf%:m‘i gepdEagss ag Fftl%/tﬁﬂl W#@“%Egﬁb’&ﬂﬂmﬁ?w ol Etfbt’%lous Hopcts

M?Hia%ﬁar Qi%vélb?méﬁqggln@ﬁig n@mltexbuggm@th%ﬁl difTSrc ARG UALER:

nedl at e many ortant short- and |ong-range

mamﬁedmgn@dpbomegsQﬁnwﬁmanMMHﬂUBMnanauoeveIopnent

Pattern fornation Is the activity by mhich enbryoni c

s for order al arra n
afereRpaRi b RE SRR Py UPRTR B onong ey
héaasn Rrgan lreamngdmmwdmw thg g @RIR y@geoet&raﬁ tct hre@@ﬂmlon
the interplay of cell-intrinsic |ineage
©é theaaetip icHioplkeleipy Hapqth geurppd gad ernPWp@rI&étlﬁ isrike Bhe family
essential to enbryonic patterning in vertebrate
devel opnent fromthe earliest establishnment of the
body plan, to the patterning of the organ systens, to
the generation of diverse cell types during tissue
differentiation. The effects of devel opnental cel
interactions are varied: responding cells are diverted
frontone route of cell dlfferentlatlon to another by

s I e 1 rr
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w@20085108¢0/el opnent may be sequenti al

cases a cell inhibits its neighbors from
differentiating like itself. Cell interactions in
such t hapCHGBB2008/050180
initial induction between two cell types leads to a
progressive anplification ofl3diversity. Mreover,

i nductive interactions occur not only in enbryos, but
in adult cells as well, and can act to establish and

ORLAAIRGTPAR PRIRYRRAL SeBik RY 418 basvc¥ hh irAStIiVIADPEound
differentiation. The vertebrate famly of Hedgeho

écernrezgldq amcacmvje 6 TPHyawad hemb Sevcrehlines @k ceidenas spagayhihat

n )
p}eaa é)élha 1n§ lalee 2|1(1th1‘[§1 \I\Ee) %fhfaen ggésgg gga %Foqlaliat r%gflﬂgé(tﬁl% collapse
Iﬁtﬁﬁ@rﬁ@bu@uﬁmhﬁﬂg@h@g prot ei ns consi st of a signal
peptide, a highly conserved N-term nal region, and a
nore diver nt C—herm nal Bi ochem c udi es

st

%Rre reReARh DetioTally dB%%‘tVé%q’fy? l%hqzlpaé %}@endfﬁm recovery

ﬁ)%Ulrn%ﬁSn Qr{ %I%Fr%sﬁ(f@f‘e% at I SUBRLAD- 1'119511‘?1{15‘ %ordma‘[mn

|oester ate subsequently iIs cl eaved
Hhe@ fnmh:rl@qxndsmde cv1éa:1t¢stli12tt lthe| Rim sighaling pathieelyys & patentid ¢arget
E%Eeo hile is a.snmal ]Fagphi ic nolecul e which

dgera e%%@%?@ﬁ?ﬁlﬁpsﬁé@ﬁﬁpl PHe™ ™ ¥-ermi nal end of the
N-peptide, tethering it to the cell surface. The
brodax0imale | npl i cations are profound. As a result of
the tetheri ng, a high I ocal concentration of

N-term nal g{;ehog eptide is erated aon th
Ji 186 Bbotomes) et RGP GG H5odePha.as BKG BTR/RFES6

A< PP P BB TRE R e

siutgh@ily og pﬁﬂém Kirtab@s p7 (S6B0is hesaee-(HBeminceicadebat as 4024

A PRt af s phoherona el o o gﬁ@@ﬁft%ﬁm%;@og@( is
Bé%n&réaﬁémﬁﬁbé& S[E%Q‘Qﬁ(ﬁp&%ﬁﬁriﬂﬂoﬂglﬁ ﬂf?@h&%la‘u%ﬁ at a number of

extracel l ul'ar ‘am no-term nal regi
isitgsriacespbudean noaekyox ytiggmsn abrmegs ond gomh retors $hive

| ty, to G { d t d
FoRerSgatios Gk Berp R el el Ry b gamtPhe.
B7OSEH B&tivilyAna BURKE broddin stk RO, sp&iiflicaB§as 22dsultATa down-

i nactive Hedgehog signaling pathway is where the

regutedion e rtlan@atmimféhwemelﬁlg  oencpaing idgsquml eyopinki iopeK is

e St h n It qof
S5 sl b g e RO PG Mrp ROy PR B et g
dpansicheaico ineasain T0SIR Iﬁlogplairylﬁﬁon hiSsitp$ &Mﬁﬁﬁﬁd of the
fromentering the nucl eus through interactions with

&Hl‘é prAsiEy Mpiast BIINOK is iehibighdrRy wormanyirgyt nd §y rapamycin
SUERLEPO0: Bl PSRl S 9, BrCOTR SRR Spacpenie g

ﬁ@ﬂa&ﬁmeﬁ’mmkiavmiiwn of the pathway is initiated
t hrough binding of any of the three manmalian |igands

St RISl S P By GR o 8 E'SD

rreegﬁﬁaalp%eef SEPRosphBSI218R RBrrSIAR s FAME S cibiRMtiaRtISHAPdf
structures within tphe cell to the plasma nmenbrane. The

IngRMSAS zBtadorg @ﬁnr@mnts of thiedrapslaigerl appavetan enqlmdlg@ tbgsomal

aﬁgt{eﬁgél Cgﬁ%%;ﬁ‘ iR i(gsr}hg\/\?%/rtﬁ%[oget SeGnlg%ﬁfﬁ?f ¢ ress10rbles ¢ssential
T Q) I‘O\JZMH prolefcfdio g atles@aiRVAS eshidiy aﬁ@ﬁgd)}@&dﬁdtrﬁb tract at
t he translocatlon of the active fornof the

transcription factor Gi to the nucleus. The

activation of Sno, through translocated nuclear di,
activates Hh pathway target gene expression, including
of Wits, TGH/ 3, and Ptc and Ai thenselves. |ncreased

| evel s of Hedgehog signaling are sufficient to

initiate cancer formation and are required for tunor
survival. These cancers include, but are not limted

to prostate cancer (Karhadkar et al. (2004) hbture 43

— g — ~ o o o, S NN AN YR IA PSS A /N A A NI~ A
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391(6662) : 90), pancreatic cancer (Thayer et al. (2003)
Nat ure 425(6960):851; Berman et al. (2003) Nature 425

W@ 6880)084846) , small-cell lung cancer (Wt ki nsPet/Gakaos/050180

(2003) Nature 422(6929):313), glioma (Kinzler et al.
(1988) Nature 332:371), candérs of the digestive tract
(Berman et al. (2003) Nature 425(6960):846) and
esophageal cancers (Ma et al. (2006) Int J Cancer
B3t hrah FRiptibRal A6£OMSHARE S POP)) whikeh KR MHBEPEHMkn tolbR essential
present |nvent|on further FfOVIdes a nmethod for
frdbeintdgulgtion at the senegficmallewél t he di seases or
di sorders descri bed above in a subject in need of such
t
O T st P SR e R, ARARIR Pl Mo en,
ﬁﬁﬁlﬁmwaldn @tll tide borummtrcarongbcdl diffarcatmpouy rgubdiofrof nell a
or a pharnaceutlcaILy acceptabl e salt thereof. For
§H’§/1115f aftdh%ceé]%\‘i gesperss th3tdeimpasiant B dugs mgesigRas) th@ Apgune
.
O B BL o ppig resporse
deserr edry dHirasibrpblibste ntts Svphash: @olidaiinh shag pm&ﬁﬁrﬁmcaon is
ndr ome W t ri sk rain

h dit f i
ESRE B e BRI SUR ot Bt heat B e G PR
(rﬁl@i‘@n deval @Qleq%§ﬁ‘1feré¥@h|at AR e{sggghe%ﬂ Rydlk gh

frequency, and other solid tunors
repdulyolyl fes boereislpntéficd aswesonsaqeenesred ynhlbmen b thgereduchen of

fu These patients, as
R Spn GRS AR TGP R arDSR itk Bac who: have
somatic | oss of function nutations in Ptch, are woul d
mat ubﬁo@app@ts@d LK® Ir £sipaas AMPK méddhiokshoaglars itat BSIC1/2
Wi th dea@hogo ands They woul d, however égpond to

CAMPISK iy §§9Kaqarh>f@w%\ﬁﬁ§?rﬁé%8flms @7PHEK frough a

f )
U DR RTRER A IS DRI o
i(PUrS) oivhere pauef‘altsmvith PI'y arcoltShemessobiiedikelyntordsveloge carger than the

RGP R A" PN DI SR DA FIocHERRBHY hrpogigetivating

blkaskadeiibss 9., by admi nistration of the conpounds of
the i nvention). Adm nistration and Pharnaceutica

Conpositions: The invention relates to the use of

p\hmlmﬁn: PudSdain @@t@p@ghl prodifesatéampid pyplegliaiorsslin fiemogpoptosis

%gg?t%éb%ﬁiorll H% ariﬁgl(eg)r% ne {'Int Irﬁthat% tor fecteﬁt %g@%t‘%{ag?ductlon,
Ide@kgﬁmewdrﬁé@t@dvm@qﬁ (ﬂlﬁﬁélstlssudsn Foesemaple, Sorhaunds of
the invention will be adm nistered in therapeutlcally

é?%’ %@étl apayserseneelsdyia agyilisgtionpd PRk geare Wescassomputied
r [

Ee AR G BN 0Bl fapeptvety (Cancer
iRl‘e:e r(&p@ﬁ)tﬁ% &408¢1 et Le@aﬂmmmrmfd{ﬂtﬁﬁ( nase@hwmo;omald&lgwn 17923
de ﬁendlng on tE? é&%ﬁgj y of sease, the age and
et Defepamadan ohlty 1C8H} ’Ea$ ng&ency of the
conpound used and ot her factors. In general,
%&éﬁ&@%@ng ‘?sséthﬁlﬁie@ﬁﬁ ubNE OB EPrintrP BreabitianbRdin 87% of

systen1ca| y at daily dosages of fromabout 0.03 to
k@rqcxmntabmdg B\Béifghtnutamm aieil ivatOgl Oﬁfalmoys maag@gu n

?Si%?ff%%%ﬁnf S Rs® Pt e o febie by Tatfit et &P B

@eGroblabtofia(k&tad BIRERE, OMorr, S Réiorich R E odnelidyn, Olerllibrst G
retard form Suitable unit dosage forns for or

Sauicni @ Pricalliorembs Kelboniewmin’e & anaqerthes s 3AYP. é@tﬁ%% 5346). It
i ngredi ent. Conpounds of the invention can be
adm ni stered as pharmaceuti cal conpositions by any
conventional route, in particular enterally, e.g.,

orally, e.g., in the formof tablets or capsules, or
parenterally, e.g., in the formof injectable
solutions or suspensions, topically, e.g., in the form

of Iotlons gels 0|ntnents or creams, of |n a nasa

e o . e
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with at | east one pharmaceutically acceptable carrier
or diluent can be manufactured in a conventiona
granul ati ng or coati ng net hpPOEGBE@S/050180
exanpl e, oral conpositions can be tablets or gelatin
capsul es conprising the actilVe ingredi ent together
wth a) diluents, e.g., |actose, dextrose, sucrose,
mannitol, sorbitol, cellulose and/or glycine; b)

tlaéotsdeﬁ@ﬁ&&m {H quzssdntplﬁ@au&@l i WidasSaBadiifyAG the PAT,
magnesi um or cal cium'salt and/or hé@th Ieneg%éco

RYDI4bIPSOK., andBI@YIAB Brasees(Caacy Resn@§Ak 60mpab &R -Asim).
S|I|cate starch paste, gelatin, tragacanth

B JRAEGh piTaF padnRem At AURER P bR 0

@V@exprsisaﬁﬁheﬁls r&gé, an@htghitio@llﬁ@ﬂgmfmﬁntl dssocsaidh betvasht |,
or effervescent m xtures; and/or e) absorbents,
aBphFigion ang PRI LaeTHiAE deehehssrvellnj ect abl e
conp03|t|ons can be aqueous isotonic solutions or
RENZhAGon &NFT0SHRPREV4iRRIvER &@&V&lem%ﬁaq hR¢honfOfBtients
fatty enul sions or suspensions. The conpositions may
treatsd evithl G Cled’ Bmatiaorycooestea), an ald}lbtt/caruf she wpstrbarnaginase mTOR.
reservin stabilizin wetti or enuls
A SRDea Sneodime il Bor brET dsregTosr gt Hiyopss
PIOSVK SctRi®SSasBpsd/ or buffers. In addition, they may
al so contain other t herapeutical ly val uabl e
subst ances. Suitable fornul ations for transdermal

apPralc hes oes implicalringnetelfalisctisopies and divordses § wasppiied

o HISLRLEIER h70 S SR M &i@ &1Eteﬁ1dué%d9%F§1tye\th1?ean
i'ncl Ude absor accept e

eﬁlhanemthnsttmnasmts\tnyp ASB)&gEr ph@Sﬁthl rtnlatab(sllm diseakestdnd

host . For_ exanpl e, transdernah?deV|ces arﬁgln,the form

gfsorlcraiigh geobsipr diaheiy: Belshe drQan dipsulig reislacG o)
qp. h
A S T %thdétﬁt%ﬁ%@*')tﬁ?asted geon
tlonfpalimgs. t 0 t he skin of the host at a controlled and
predeterm ned rate over a prolonged period of tine,
. Mat ri x

& it Fro—ex i at SOt sed- Suitable
fornulatlons for toplcal appllcatlon e.g., to the

S%vaaladwbs@yﬁ&on@banwtefve bad discleueaau aaﬁﬁg BKLAozlitﬁi, PKB
oi ntnents, creans or s well-known in the art. Such

Ay bicasmiaetivitys diag @Mﬂlﬁl@f %VO %@%@qlﬂéétéstet)dht%qswpyrazole
%ph@ﬁg 15898 Pich altwlﬁ%g ifih @nft RGDR 71 S Rrti CIRIRBHRSnd

|nven ion can Pster
tehﬁhpltfmait is Qednhmoet(ﬂeahﬂcbm@haimqus (il H-poypavtoil-A aitl - phrenyd ]¢ h
one re ther utic a pha maceuti cal .
e n i bFfgyRoup ftﬁe%%tlr 0 9w R ORlppebise gl contre
QF Ecatoh RudrTTRARQARAM] & QigkisRT anti -i nf | ammmt ory
substances or other anti-tunor therapeutic agents.
Where the conmpounds of the invention are adm ni stered
in conjunction with other therapies, dosages of the
co-admi ni stered conpounds wi |l of course vary
dependi ng on the type of co-drug enployed, on the
speci fic drug enployed, on the condition being treated
and so forth. The invention also provides for a
pharmaceuti cal conbinations, e.g. a kit, conprising a)
a first agent which is a conpound of the invention as
di scl osed herein, in free formor in pharmaceutically
acceptable salt form and b) at |east one co-agent.
The kit can conprise instructions for its
adm ni stration. The ternms "co-adm nistration" or
"conbi ned adm nistration" or the like as utilized
herein are neant to enconpass adm ni stration of the
sel ected therapeutic agents to a single patient, and
are intended to include treatnent reginmens in which
the agents are not necessarlly adntnlstered by the

. o, . o, o o o —



dosage. The term "non-fi xed conbi nati on" neans t hat
the active ingredients, e.g. a conpound of Formula I
w@omsalmaes agent, are both administered to a paPCEOB2@S/050180

separate entities either sinultaneously, concurrently

or sequentially with no speddfic tinme limts, wherein
such adm ni stration provides therapeutically effective

| evel s of the 2 conpounds in the body of the patient.

The latter also appli€s tockt ail therapy, e.g. the

D

adm ni stration of 3 or aptyi ve ingredients.
Processes for Maki ng Conpa 83-0fy he I nventi on
Represent ati ve exanpl es
of the invention, e.g., conpgubdgds of Formula (1), can
be found in the Exanples sed of the present
application. A conpound of the¢ invention can be

addition salt by reacting th ee base formof the
conmpound with a pharnaceuticﬁrwy accept abl e i norganic
or organic acid. Alternatively, a pharmaceutically
accept abl e base addition salt of a conmpound of the

Mhy eaipeuhdaRBcrited pii Epanpid 8@}0&\@@01006/@6114(8 i meecendt chixture

formof the conmpound with a pharnace kﬁal

sEtheprvameesibly SP%WPET% ACEPTgHIE te E&a@@ 9@11% S07-vhg v,

t V.ent
e S SR UM s i
respectivedi @tless thabhemfiareo ke irdeash chseee base forns of the
compounds of the invention can be prepared fromthe

r ' base add|t on sa or a j t sal t
D00 BB A e SES b hiticts SRl el
eRMeRHe at IR saci d addltlon salt formcan be
converted to the correspondi ng free base by treating
with a suitable base (e.g., ammonium hydroxide
sol utdra sodi um hydroxi de, and the_like). A conmpound

nt!on in a base addition gam form can be

¢ the corresponding free acio oyNtreatlng
with a suitable acid (e.qg., hydrochlori//-C|d
derivatives of the conpou\gs\of t he
be prepared by nethods known to those of
ordi nary sk | inthe art (e.g., for further details
see Saul ni ér /et al . , (1994), Bioorganic \2 d Medi ci na
Chemistry Ubttersi Vol o 4, p. 1985). Prot ect edisomer B
derivatives of the conpounds of the invention can be

ose of [ [l

art%vﬁ)égﬁ? f%g' gsCrh p%?on of tg&gﬁ%pgﬁ/}ggﬂggp ]:T)égagwg
to the creation of protecting groups and their renoval

ound in T.W G eene, "Proté G oups in
em stry", 3rd edition, Joh I and Sons,
Inc., 1999. Cbﬁﬁbunds of the present inv nti'6n can be
convenlentl pr epared, or fornmed during process of
the inventien; as solvates (e.g., hydra Hydr at es
of conpounds of the present invention can be
conveni ent Iy prepared by recrystallizatrén froman
aqueous/ or g ¢ ﬁolve m xture, using qrgan or
solvents such as dioxin, tetrahydrofuran or ne%han&?

OB DG isits o0, T eacty BgPBEDER Exmbla e

of the compound with an optically active resol ving

dgparars Aandd penstibig pneoraiiplpanriqipgrs @ﬁ@éhpwe@&rﬁ%ﬁﬁnmme
tereonmers and recovering the

%g@?%g%kgggﬁggﬂgﬁgﬁtloners Wil e resol ution of

enanti oners can be carried out using coval ent

di astereoneric derivatives of the conpounds of the

i nvention, dissociable conplexes are preferred (e.g.,

crystalline diastereoneric salts). D astereoners have

di stinct physical properties (e.g., nelting points,

boiling points, solubilities, reactivity,

i nventi on ca




10

15

20

25

etc.) and can be readily separated by taking advantage
of these dissimlarities. The diastereoners can be

waeepanasesd by chronmat ography, or preferably, bRCT/GB2008/050180

separation/resol ution techni ques based upon
differences in solubility. TRe optically pure
enantioner is then recovered, along with the resolving
agent, by any practical nmeans that would not result in

TR&E FArFidd bRy the PRIsEnt ?bl@éa'n%cha@}@ sqhbIRhEPMadlsomBEA is 10 fold
t echni ques appllcable 0 the resolution of

sto8¢ ecmvs esuing BB dunpoentdpoderleemenniir a bmda assayi xdmlarly.

ST LK TR T R

Wolvx%yerAﬁﬂa Setiganistia @elluldOBLIS ARXAMPlisotbheCpine Seat essentially
invention is further exenplified, but not |imted, by

?%@P@%FHOMAng representative exanples, which are

intended to illustrate the invention and are not to be
S H&ggwtﬂgﬂmnﬁg l[imtations thereon. The structure
Of_frmat _progucts uescrlbed herein can be confirnmed by

standard anal ytical nethods, e.g., spectronetric and
Bpext onobe agi\dtimmmmerg a. 8. Cl\z@d INNEREribgtbadhose, ibmight be

e e Gl RS kBT b e Colg CBimyup SRIPSARTE A7 wo

Qb@ﬁt% BB QPRI P LGB 8 el Atendr Si4l] BifREcERLLLivithe
foll owi ng abbreviations will be used thr oughout t he

exanpl es: LI ST OF ABBREVI ATONS BI NAP () - (
Heiveapiaithas apw-bperp found imgs) pexpesteHz A 6#?09 %rﬁﬁrlﬁ@)%r ue

A R S B B P ST e gihengl s 19g fg1d
pioes sdtive (hd dpudrehinddr natadgmapliy bidRinyGstdyy hgaies FIKUR iham the

mass spectronetry HBTU O Benzotri azo
EOF PRI IR a0 G PR Veir BRFGM Hekarorns aphSspieas are

E@Ueﬁ{y@ﬁg g)%‘e)ﬁ’[ id fHe *ﬂ?&ﬁﬁﬂti&%ﬁhl&g{smﬂkhw Senantiomer of 2-

mass spectronetr
gt h—)(#-rtrhlropchphenyé) NMD(]‘H-rpgtahyll-‘bybmlenyi]-nélaﬁm has gnod

t enper.ature THF, Tetrahydr of uran COWVP SY]

BFITRI ARGk 1F (LSRRG Hon DG ORENETe SEH B AL of

E@fhpweat td fhePrépctd} dTehdkRRGY 1ﬁﬂ1vﬁ1uhh@f{aan1ﬁeBQ¥tEE Pand D
chl oride displacenment from an i nt er medi ate of

Wpyé’ the differhnees s e ity heteecahn s, andrR-gnaatigmers of 2-amino-1-

(T FRE PR PeBlh P B el i e Bpholily ERY ipfing and
Buld mMoahcas¥en ptddiedcondi ti ons) . SCHEME 1. Synthe3|s

of Internediates: |-Chloro-4-(3,
hl ht hal L
S‘roﬁ%:l}gws %{rgg} Q%%ggq))/\gstkgt t%le g—e%a%ntﬂ)%le(r%? npa%%Qg 1- (4 chloro pgler?}!l) 1-

S BRI N EIRREL o Al a8 Rty V?E?%ég‘ﬁ%f psipode,
tthe) R-isomebr Dl EA i s added (101 ul, O. 721 qu)

foll owed by the slow addition o POd 3 (67 ul, 0.721

[,,.1.1. reaction i s St

Peoisias: i s ersihane RRPLIc RSy 4 f4rieefen SEgTs
Igoﬁmagq Mf&ﬂ&@%h‘éh}lhlﬁms@H%ﬁiﬁﬂASﬂj -plhdr91]-@hansQevHeRin the
clorcl:lggsﬁgr? 1see1t er substantially free of (R) 2-amino-1-(4-chloro-phenyl)-1-[4-
(1H-pyrazol-4-yl)-phenyl]-ethanol or the composition contains a mixture of the (S)

and (R) enantiomers in which the (S) enantiomer predominates.
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Di chl oromet hane (2 x 10 nL) is added and i s washed
wth water (10 nlL). The conbi ned organic fractions are

waledogdimsyer magnesi um sul fat e and concent r at edPCG8L008/050180

reduced pressure. The residue is triturated with ethyl
acetate and is dried under HWOgh vacuumto afford the
product as a white powder (222 ny, 44%yield).

| - (5- (D et hyl phosphoryl) pyridi n-2-yl) pi perazi ne

ree ﬂﬂ@ﬁﬁ% Ao E@Vﬁi@@'CHﬁlb@ﬂU&T cdBprisitt Mino- 1-(4-chloro-

4- (5-bronmopyri di n- Y per azi ne-| -carboxyl ate (250

ryenyd)- 786 b’I)aZDh4 2 )anhml&ﬁﬂymlm@ sTirsofeade, sttdergerorsN-
|4 1thiu 0C und

M B R 37 B 2 Rl i R0 C, et

reaction n1xture was charged wi t h di net hyl phosphlnlc
Thé asrind@ofnpbditidn’nay, usdd A&reimrole)s tora c’bmﬁosmohy)ﬂ hotisr adF.

The reaction. nm xture was warne -30 0C. over
ndide compesitiRes VdH%‘h%‘H’éﬁt ¥le!K 02 PRI éd“sﬁ?ﬁ%ﬂlp&} 14
Ear-;éﬁaga @gﬁg&}é V\%lzg Hahb10R vAHthst kb %hfeﬁ%ontam additional

I one and brine. The organic |ayer
wamp@krelnad Ancerdida@S@e arventoom aeleast Z6¥doftadl Eftho?-anmtitme 1-(4-

Fhlaceo e B Pt g e e e e PR hp S fprgsvion
hﬁl@pl% RS chall RI@RGornT! FRE LAASoERIHs RhAY HiGrefchd to herein

desi red product were conbi ned and concentrated to
Afrfoonderagncohs “ihpicompestions qF1BDInNetiond o8 thy icemipsitiausens
% oteated itle cqqpaund was di ssolved in 2-PrCH (
%agﬂﬁfl geamqus N HO . The reaction nixture
was heat ed at 70 OC for 30 min, and concentrated to

EDhE @ﬁl@uﬁﬂtﬁf (5J- RJaﬁﬂndJﬂQQi%hIor@@hﬁlyﬂﬂQ [4-8] H-pyidZo -4dyD;phenyl]-
. neas. 240.2 calc

zﬂ]@n@l;prgsezt i %IYWHOSIG’@H(YE}F‘%? @Ahe Lotal pmoyyt ¢fR-pmigog)-(4-
By R o N o RS AU YRR forms
mmxmuﬁﬁﬂmummqﬁ$mMQnﬁ&lﬁhﬁ@ﬂhnﬁusﬂpéﬁmmMdex&qhngy’Foﬁ

I 4 f t | f t 95
Frane Sl rd rbloedd GaBeddd YT PIIOSRAr A0 SRRy -
Washyli -QRARA pWisth iR tlfitrc)()niﬁé%‘tlt)h kRQEn(GR ltlﬁa f%hﬁ e fheemgnantwmer
dripped into a THF solution of tert-butyl 4-(5-

bireortpymandpmede pinityiipéi%zi ne- | - car boxylate ( | g, 2.92
nmmol) with 2.5 Mn- butylllthlun1|n hexanes (1.3 i,

3G IFR e A YRR g phERYEL 84 [1R3RREERs AL hRE )

AR ak h @nanidnikic pug (foJIt le%sﬂBO‘VJ'hﬁorﬁlpxéfalﬂ’ablyVmSBeast 85%, or
guenched with saturate i um chl ori de aqueo

ableattiofre. &t atlpgst BE xR o %/on%’%u%e@vw,p%/m Vo ﬁ%dﬂ or
kgt-veen DCM and brine. The organic |ayer was dried

over 'Na2SO and concentrated to afford a brown solid.

The crude material was purified by flash

dinp pradtrogl aplmdimnnts glehtenthge O3 %edfithe Agmina-h-(4-@hlo8@yhenyl)-1-

ti.ons contai t he .desi red
oS ipk EDntsnal e S e i dee B For o
yel | ow sti cky SO|Id (450 ny, 42.6%yield). The Boc
B @hQREreghBddirh &, £ armRast Y 9038PtheR amind- 1nqm&ﬁlomeny1) 1-[4-
stirred in 20% TFA i n DCM (5 nm) for 10 mn.
( Bdarvrasal-fiyktpicay leethapohis éh the st @gntiomeni¢ G- the titled
product as a TFA salt (260 ng, yield 95%9. M5 (m z,

e R S O B B R by B s
ydpptien?H-@thag o bispetsot 114)herw1;@a$1eﬁu Fhe term “substantlally no (R)-2-
trifluororacetal dehyde was trapped with the dry
ice-filled cold finger and dripped into a THF sol ution

of 4-(5-brono-pyridin-2-yl)-piperazine-|-carboxylic
acidr -butyl ester ( 1 g, 2.92 mol) with 2.5 M
n-butyllithiumin hexanes (1.29 nL, 3.2 nmol) at -78 C
under nitrogen atnosphere. After addition, the

reactl on m xture was vvarrred ‘to roomtenperature and

o, . D T ' o o o o
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silica gel, eluting with 10 -80% Et CAc : hept ane.
Fractions contai ning the desired product were conbi ned

waemsamseentrated to afford a col orl ess sti ckyPEDEGBR008/050180

(450 ng, 35.9%yield). The Boc protected titled

conpound (200 ngy, 0.466 mmol2l was stirred in 50% TFA

in DCM (5 nL) for 10 mn. The reaction m xture was
concentrated to afford the titled product as a TFA
§ﬁ:iﬁo-(§!2i8hlggo-ph{é@l)d1-%%H-pgﬁz&lrd-ﬁ)-ﬂ%ﬁm]-eme@&.is ARG in the
cal c. :

gorfipositiimyens alm im-thiS)appluiqa@ipm ngagyObrietaR=cpam jonta sapbend

igfgﬁ%P%ﬁ% Paﬁﬂﬁﬂén“PT“‘msgﬁggﬁﬁ%mT carboxylic acid
tert-butyl ester (250 ng, 0.73 mml) in 3.5 nL
anbiyoerabislicitiit, thesompdedod ista Plarmadeytitdl chinposi(iod Gormaining

0. 80 1) 0C. und t h Af t

i O Prgpikest sy PRt R P O DU T @H}ffl@ﬁ% :
t

Bl SR8, AP PN e Moo P g PRRb Ry b S,

asrricoom tenperature for 16 h. The m xture was quenched
wi th saturated amoni um chl ori de aqueous sol uti on and

iq“%aq?ﬂl%te%éa%sﬁn’a% %‘pé%@o"sa B RSEE ARG Bl Py
bRerf ggﬂ(nm? Sh ; [;qiheﬁqudethaﬁ@le)rraesaul dolige, $ltbre M N-

purifi ronatography on silica gel ,

ekige itrgeafi mrsuh@antz@did%la onp: Lhepriaming Ievsdben BA%, more
I R I R R .

yi el d). The Boc protected title conpound (140 ng,
On 4 piefemal e)m‘wtﬁlﬁneﬁtsm)kmgld inpuidghk aresere rathgedmpbodition in an

lutidine (194 nL, 1.67 ). The reactio xture S
eeav%topoaﬁesnynéeg e g &H%D% b@’r"i’f‘r‘r%tfth%dsﬁrF{?]Yaﬂy no more than
oriof buar t hanesul fonate (1.25 nmol, 228 ulL) and
stlrrgdegg?o OC for 2 h. The reaction mxture was
poured into ice and the m xture was partitioned
thie bnoslegr eDOVK ameht wahase theTentioy ghic smbayteris el rf ig greferred
Na2SO4 and conc ated to.afford a brown a
gllﬁ? Itlr& 1@?@“%“ %reae g}fb ¢ c%p?%jil% nl\ﬂgh%moun greateggl'@ Z)YS%,
Gabfeater than 0.4%, or eater than 0.3%, or %reater than 0.2%, or greater than
236. 36- ( (. SV3- th(%l-plpera2|n yIVhlcotlnonltr|Ie
@clc%ewmtfs)thm@ @y orgrpaier than 481%, 3 niL, 40.8 mmol,
4 eq) is added to a solutlon of

- COt | |

?g%?@%ng%@ f (4 gglé)%% 83{ p%%zgi@br}) ﬂh@g%l] etharboM:s
(rél;ﬁ:setﬂtekc) by ﬁmdmtat(é) beéma,l dnrlmgaysb:d nafared to hersin asrtkel“@impotind
far AW eci pi,tate of triethylam ne
H§gf H1@}ﬂquFb§ﬁ§H4%n?he course of the reaction.
Water (15 nL) and Et QAc (100 nml) are added, the
organi c layer is separated, dried over sodiumsulfate
and concentrated under reduced pressure to a white
residue. The solid is further dried under high vacuum
to yield the desired product as a white solid (1.4 g,
69% . 1H NWR (400 MHz, CHLOROFORMicf) d ppm 8.38 (s, 1
H, 7.58 (d, J=9.60 Hz, 1 H), 6.59 (d, J=9.09 Hz, 1

, 4.19 - 4.31 (m 2 H, 3.08- 3.15(m 1 H, 2.92 -
3.4 (m 1 H, 2.81- 2.9 (m 2 H, 2.57 - 2.65(m 1
H, 1.15 (d. J=6.32 Hz, 3 H).
6- ((R)-3-Met hyl -pi perazin-1-yl)-nicotinonitrile
(conmpound 7) NH / Triethylamne (5.51 g, 4 nL, 54.6
nmmol, 2.7 eq) is added to a sol ution of
6-chloronicotinonitrile (2.76 g, 20 mvol, 1 eq),
(i?)-2-nmethyl - piperazine (2.00g, 20 nmmol, 1 eq) in
DMF (15 nmL), and the resulting solution is stirred at
rt for 36 h. A white precipitate of triethylam ne
hydrochl oride forms in the course of the reaction.
Vater (15 nL) and EtCﬁc (100 nL) are added the

s o T 1 Y Y
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concentrated under reduced pressure to a white
residue. The solid is further dried under high vacuum

w0 o00gi1eisds t he desired product as a white sol i dP€RGB2@8/050180

59% . IH NWR (400 MHz, CHLOROFORM+*/) d ppm 8.32 (d,

J=2.40 Hz, 1 H), 7.52 (dd, 22=9.09, 2.27 Hz, 1 H),
6.52 (d, J=8.97 Hz, 1 H, 4.14 - 4.24 (m 2 H), 3.01 -
3.07 (m 1 H, 2.72 - 2.94 (m 3 H, 2.52 (dd,

J=12.76, 10.36 Hz, ¢IH .07 (d, J=6.32 Hz, 3 H).
6-((2 5S 2 5-Di net hyl -p a%Sﬁ- -yl)-nicotinonitr

| e (conpound 8) Conbi ne
(2.S,5i?)-2,5-di met hyl -pi'pe ~Z|nNF§200ng, 1.75 nmmol ),
6- chl oro-ni cotinonitrile ( 1.[75 nmol) and

triethylamne (5.25 mml) ipr 0.875 M sol ution of

| - met hyl -2- pyrrolidinone. pwave reaction m xture

for 30 mn at 150 0C. Parti A" bet ween et hyl acetate
and water, collecting organic| phase. Wash aqueous

| ayer again with ethyl aceta and conbi ne organics.

Dry with sodiumsul fate, fi ey and concentrate.

Purify on preparative HPLC t\p_give the title conpound.
(9% vyield) IHNW (400 MHz, HCHLOROF A) d ppm 8. 32

(d, ./=2.15 Hz, 1 H), 7.51 (dd, J=9.09, 2.40 Hz, 1 H),
6.46 (d, J=9.09 Hz, 1 H), 4.24 - 4.37 (m 1 H), 3.87
([te (ByF24amndd 9-(Hehloto-bhenyB)- ]194 -( 1 1B-p8tazird-yB-HenylZ-ethanol may
dd, ./=13,07, 3.09 48 (.br ., 1 H, 1.20
Eaa refgt:l:gi 1@9fopﬁonvgmp61ce}_gfrq}9 ag dthe jt@agﬁorlq‘zr 3 H.

| - Benzyl - 4- pi perazi n-1 -vl -pht hal azi ne ("conpound 9)

nBegy R 4mg hb%@@&uh@{e@@wf@f tb theD6R Gnd 47 k8nRABLIraNd
pi perazine (1.82 g, 9 nmmol) are added into a

delenadibe Gabal Tngbbl andvveqlogysempam@emg@ma Cheniy by e
|
Mt A b Rl s N ToPak: 190° gl obR 135Rae

aks @raph) AP0l et PrdIR, A1@Ew.30ndi. et €9. EA¥IGhDES, 6”88316[1.‘9
(10 nL) is added to forma precipitate, which is
washed wi.th additional dichloronethane and dried under

&g G@@Ho%ﬁ*@bﬁsﬂf e ingeongag be Reepareddidiartzpdlypr iy gsolving a

e
A QST ey 2 atn B et Ll
pracdl-byHptichyl -aman(el {ok ckarhple wdingdshivatodhyoramtdgraphy, as
Hg lgﬁggra2|ne (2.20 g, 21.7 mml) are added into a
@o%ial, followed by NVP (5 ni) and
triethylamne (1.84 m, 13.1 mmol). The vial is sealed
g (52 aghid- F—Q4JCH10¥JI§héf%y9[ pP@gﬁH-@&ra%&Ql Qf):-phenyl] ethanol (i.e.
for

(hlghabsorptlon settl | or onet hane
ke craefwand pffarauige(dh élas piotdin iaees B (FiRB) @mm pregin kinase A

Z%l%%@lbéb%%%# APy i Rt T FPRDETA] B Fh e o

tu_ia@tlufé% dik@s€ QAR UNEbralftiohs el diaavd B PKBGﬁhG/di’@Kﬁél. 5%
yi e

| - Benzyl -4-((i?)-3-methyl -pi perazin- I-yI phth Iazl

(e élﬁ%wap@fi)thesgwlalwewei DeYnpRynde éh%?ﬁrmla ot %3@ 2-
Cmnﬂgﬁqu hR)[r L 224‘ (HfI -p ra‘%SM men%l] ethanol or a salt,

or opht
coRptc2tamintey Ior N qz)ed@ﬂllerﬂaef ﬁﬂ@lﬂasmghaldly Qurmfoﬂm 1¢¢ Oanﬁqbung fess

i 0 5 n).in a mcro vial . Th [ I s sealed
i e et B S e lovaed Sesuse ot et 6915
abp@niisi on setting) for 30 minutes. The reaction
m xture is filtered and concentrated, then dil uted
with EtOQAc (50 nL) and water (15 nlL). The organic
fracti on washed with water and then brine, then is
dri ed over sodiumsulfate. The solvent is evaporated
under reduced pressure to afford the title conpound as
a white solid (180 ng, 58 %yield). IH NVWVR (400 MHz,
CHLOROFORM ) d ppm 8.08 (d, J=7.07 Hz, 1 H) 8.00 (d,
J=7.71 Hz, 1 H 7.69 - 7.79 (m 2 H 7.34 - 7.39 (m 2
H 7.25 - 7.32 (m 2 H 7.20 (d, J=7.20 Hz, 1 H) 4.61

P ——. "~ NS "~ AN P Y
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Solid Na2CO3 (400 ng, 3.8 mol, 3.8 eq) is added to a
sol ution of |-benzyl-4- chl orophthal azi ne (250 ny,

w@2881mswd , 1 eq) and (S)-2-nethyl -pi perazi ne $dDGBaWS/050180

4.0 mmol, 4.0 eq) in dioxane (5 nL). The resulting
suspension is heated at 10028C for 48 h. The reaction

m xture is concentrated, EtOQAc (50 nL) and water (15

nm.) are added. The organic fraction washed with water
ANehd L dMMERNESihelcBBPolnd HiokiRd tRyanh MS-0diddmns W Jeicd Then the
sol vent is evaporated under reduced pressure to afford
filse basetdre sabm@g@morasutamhthp@éol id (200 ng, 64 %
yield). IHNW (400 MHz, CHLOROFORM ;/) d ppm 7.97 (d,

Il oyt B b Bk %E%F%F iyl ¥

Tor@Pofthd fide basem 1 H) 3.69 (d, J=12.38 Hz, 2 H) 3.61
(s, 2 H 3.03- 3.20 (m 4 H 2.74 (dd, J=12.63, 10.23

Hz, 1 1. 07 (d, J=6.32 , n z, NMH):
by T empofiatepl i oD €06 b Oy B WG S35
%_Igérzf%g}ﬁ 0ed sﬁ@ COhd| Eﬁﬁcﬁl@r sa (}Qéﬁﬂr&l RHEHBRAE widfPihe 4nveﬁt1%fn is

3- nec round- bottom flask is placed
e saft fmmmdeml‘th bydrdchi@lic §@d mmol ). The solution is
cooled to O C and 2-am no-5-cyanopyri m di ne (515 ny,

. 28, Ml added.porti N, MWse with stirring until a
ﬁ%ﬁgggﬁ%%%gSt%?I?F%HPﬂgojg 4i ned. The solution is then
cooled to -15 0OC. A 100 nL addition funnel is fitted
to éhe édnagﬁisnmd)r@oﬁl@bﬁhcs@ﬂ foirh@a (0F MaNRIt2s 10 talom8: & N-
mol ) iIn m_ of water is then added dropwi se with
stirr pﬁgleéw@of@éﬂpﬁlépddiereg@ et Ase ipthreprioheariaeyrgatmgnt of a
kept ) irred an
addi t %%Sﬁ%\ﬁ%%hattea?r C;Oglggﬁﬁ " d;ﬁ%(g?}é i IrtegH |ka1 Sélsefg]?owed to rise
to -5 0C. At this point, the mxture is carefully
neud r ght aesoft Ocalmsitioptdr ¢otpbdimdeofIDns @ (1t orarsatif de};l,
taking care that the tenperature does n rls abov
0C. T%@t%mrﬂ%ﬁxadg LETER @%fén% kteFPnEtfefa@e(r%aw ? 2
dried o h 54 rdierdadeQel 819 cﬁ‘ld t
yeIIOM/so H§H§§%9‘H%Bﬂ§£ 38%? a' %? ¢ condition
| -(6- ﬁhhnn@p@ypmﬁwnﬁmmﬁg$wrroI|d|n 2-one (conpound 14)
To a solution of 2-chloro-5-iodopyridine (200 ng, O.84

nnDI) a us di oxane S. added ..

o7 oyt otethol Gahe BBV 9 TSu DR < iSice ate proRdign

3 Ml odid3H byl }I;t%te%l HﬁaseoB QdichaRkbod (%H{fmses adrmmstermg to a
N, N -di met hyl™-1, 2- et hanedi am ne ( 11 0. 083 mml)
in a 2uljeetrim scerdethﬁneoba wmposnm(aor\ﬁlompomsd @K/@Uualﬂéﬂ etradsalt,

flush h d
o orrhir el dy Bab PRI e as T or e

t hroughcelite and filtrate was concentrated to afford

t hee CraugimpaRitRInl dtlcom ?B@nd@ﬂ%ﬂﬁ@la\@soﬁﬁaﬂﬁ seht®altb@dshor N-
chr omat ography on silica eluting with 50 -100%

Et OAc oxide pﬂaqu as defegd lmﬁ@n clontisd initreglinge digease og gondition

e OdUCh RpMSRE of QAL REAPoARMSEMERLAR: ALY el con

97. 4%deatlin 4 MammAH) : nmeas. 197.1 cal c. 197 64 H

- Chl or opyri di n- B-yDcycl opropanol (conpound 15) 9 C To
a suspension_of nethyl 6-chloropyridine car boxyl at e
( 1°g, hsusezaoﬁﬁ&frn;lpqsmomorﬁemaﬁwﬁ?fofegn@@rﬁé ongaltc iy Yed
with I r
ether%5%§ﬁ§?¥gﬂggggg%k%g%pdg ore tﬁe gh?fﬁgﬁﬂm%&%OTg
titani umisopropoxide (1.73 nL, 5.84 mol) to the
reaction m xture. The m xture was stirred for 16 h
under nitrogen atnosphere. The m xture was quenched

wi th saturated amoni um chl ori de aqueous sol uti on and
aqueous phase was adjusted to pH3 wth 1 N HO . The
m xture was partitioned between DCM and brine. The
organi c layer was dried over Na2SO and
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concentrated to afford the crude material. The
resulting solid was purified by flash chronmat ography

wo@eosillise@a gel, eluting with 10 -80% Et OAc: heptEG82008/050180

Fractions containing the desired product were conbi ned
and concentrated to afford &4brown greasy solid (180

ng, yield: 18.2%. Ms (mz, MH): neas. 170.1 calc.

170 61 2-(4- r -Butoxycarbonyl -pi perazin-|-yl

") - PY hicdicdidge for Gasth@aydisds@si @bn@ﬁ@m@ﬁlgﬁsﬂa@or arising from
5- Br ono- 2- ( 4- Boc- pi perazin-| - rimdine (1.00 q
2.91 nabmyirinal ecllgrawth @rcﬁbao@neyllyzvmstedpels depdle ) kfb@l mamma
round- bottom fl ask under N2 foll owed by THF (20.0 nl).
Qe::)?wlAt 1%8 8{1 ?orl'{re%tu%g%et rﬁlpsgzrtrs%tof goncﬁtlor% & Ié {):1] a{%igélﬁlgl {Fom
inter ﬁ&horhﬁﬂ%&l@lbt&ﬂﬂn—aﬁﬂa@fﬁaﬁ Réhich Buthiod @8m9ﬁsd§ﬂadm"fm§t8rmg
nol ) is added dropwi se. The reaction is stirred fo

1.5 hlo diadnankesl ACOMROsKIgRIor eampeitng alHamida el gt salt, Solvae,
m xtu r

terpor GG AP Bl RS Ep R ety uRBRbp el in
out ofntitigngabdormabcedll drowetort abnommelytaoreSted Cell deathvhl c h
point it is quenched with water. The organics are
extracted w th dichl oronethane, The conbi.ned organic

| ay’er & BPEOGARNAIGVIA RS ObiiHEnG Hif Tasidenfe o) & diskass gpgondition
crudeEggﬁ%%g%gpls tgﬁ?%?%?ed MF%% |cﬁgggénet%%ﬁgrgﬁ%im
nmet hadedth iroa afahona, wbick npiel qmqnimc& adrﬂ‘lhstarmg 4o ghe mammal

material is .purified VI flash onatqg af @, N
si | i c&“gepoy! O%%%R‘W& f fqray 05§t Sl Sgpfty ufamest or N-
titl e QRERRYEST at 288ndMherdd YA X 8hehint c2fobiiveli ﬁ'inh1b1t1ng
-Butoxgcarbonyl pi perazin-|-yl)-pyrimdine-5-carboxyli

c aci dometil¢clegrowth. (conpound 17) To

2-(4-ter/- Butoxycarbonyl plpera2|n [ -yl)- pyrinidine 5-
car po

Couha e e sehy s Bads S dRG borr kB S A

benzenBndrdal cdllgroWider abﬁbhﬁzﬂgﬁzﬁ'res@ﬂ@eﬂ leath @@ g ina@iimal, the
stirred for 10 mn. Trinethylsilyldi azonet hane (0. 34

m 0 A dRMIDISING adarrigicEAd ta e MasaBel aspnaRasitioB @1 f or
0
the yErEhHafiaBiia ¥ aldoRIhd 1 BohBEd ERRE Lo

i S coudeRmid tatenl mrmdamau&dﬁ&edvmoemhﬂmq;raem kinase B activity.
co-evaporated with benzene. It is dried under high

vacuumto yield the title conpound as a white solid
(15% In?gcoIg%a;igtsgnép(cj;j)mpound of fornngula ?8 or a salt, solvate, tautomer or N-

2- Pi |
| PRLRR iRkt flggiﬁézdjizegé_nﬁ Forouse 3 RMBHihE pRE kB,

ester (conpoun

er/ - But oxycar bonyl - pi perazi n-1-yl)-pyri m di ne-5-car box

yl i € acindthos tofiyhiteshe profcid Rinagg BOwHBY nmthodd) coingprises

di ssol ved in ﬁiﬁhloronetgane ﬁifo.nLg under N2. d of
Tri f1 GBPELEe e kg™ (2 AL SOy O £qaRgUnd ©
and t r?@rn{ﬁﬁﬁ? |91 sBlt XoWakk, 'ta%t(ﬁﬁérrdr 8flokigE t1Rrdbf ad Bfined herein
reaction m xture i s concéntrated under reduced

pressure and co-evaporated several tineswith

di chl @y comepdsiive, orlcomipgumtt pfefdrrawld&l), ori agfh‘tltvadmjm tegomer or N-

fford th t t TFA 1
o1 o1 a8 TS oRBIREE R R frcrinan SR T RS (ror
(c orrp@samplé %Ml MRy 3 - it A A @A HER Rl Jofia pedteinatieasé BOMd/or

ng, 2.99 mmol) is a to an oven dried round-bottom
flaskpuﬁ@éﬁﬂN@eﬁollomed by di chl oronet hane (20.0 nL).
Triethylamne (2.85 nL, 20.93 mmvl) is added and then
the flask is kept in an ice bath for 50 mn.

Met hanesul fonyl chloride (0.81 L, 10.47 nmmol) is added
drop-wi se. The reaction is stirred for 45 mn at |ow
tenperature and then stirred at roomtenperature
overnight. The reaction mxture is then poured into
ice water. The organics are extracted with
dichloronethane The conblned organlc Iayers are

1. AN PSNPI~NA I |
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Synt hesis of exanples 1-38 via Route A. GENERAL
PROTOCOL FOR THE ADDI TI ON OF AM NES TO

WA 2008l CRGPHTHALAZI NES The desired 1-chl or opht hed B&BR@®S/050180

(2 mol, 1 eq) and amine (2.6 nol, 1.3 eq) are added
to a microwave vial equippedSwth a stir bar. NWP (3
m) is added followed by triethylamne (3.2 nL, 6
mmol, 3 eq). The vial is sealed and irradiated in the
M CJ OWRY Gs At ﬁgt&hlﬁhoﬁﬁélﬁ{dmﬂf@ﬁnﬁst@l&d)saftogoléa@e
m nutes. Water is then added to the reaction
m xt utatanerfog erpaldp ﬂ@mqﬁ ias defenodiiicodn jfer the @maawéadutysj/ ofa
filtration .h ad Ltlona

then dieEament GAERGMaline 5P bt RS ess Bor ar Bhas coiliifisionn by
by ei iinesitih BRicalitPoRd FOIAPRNaQB Shd/bEfroBeh kidhse A.
reverse phase HPLC. Exanple 1:

6-r4- (4-Benzyl - pht hal azi n-1-yl) - pi era2|n | -vHnicotin
oni % r A methed p6m0dglatm@a g@lhéatrmm%ss) ec@tample cell division) by

1- benz or th ne )
and 61 %lll%ltln Qllenag? g P}é % ro em Fﬁlg%e?l%ggd/ogpr%%éxgﬁ Sﬁi‘%u%fﬁé a
eq) atbm dslt‘i(ﬁﬂoﬂ”@)anouﬂ@ Sf foﬁ:ﬁhuml’(l))d ued sAs selvab) tetoset beN-
(51%y|e d. 1 NVR (400 MHz, CDCI3) : d = 3.65 (m

4H), 9x tf(eﬁ?of@ﬂﬂeﬁ@ddwr% 2H) 6.71 (d, J = 9 Hz,
IH) 719 t, 7.27 (t, J =7 Hz, 2H),

7 2 3 7A %)gn { m‘uoglgr co%lpg%n rﬂula (1%_81’%1 %kt;d, %dl\’(f%?, ta}]utgmer or N-

2. 53 bRide ItHré)reofHRdhﬁie(drﬂeZem Mokt )ise imelasprogiyiaxi® 817 treatment of a
Exanples 2-38, 106-119: The |1 owi.ng. table (Table 1)

i st s disgaymsiass orgond ’(SWB(S’[&??Q@ ‘Lg%ﬁﬁ’lteé’d%ws%ut e Ain a
simlar fashion to that described above. Table
1PENTANETH NE, SYANSNEnAZ O, SEMBIE OYEICAVRRINGE. KRR,
OPTI CAL DATA RE DI NG The present invention relates’

to spennmn@wnéhbaweﬂhﬂﬂﬁasdaﬁmmﬁkmzm:boﬁphsxmﬁyeneofa

conmpounds and their use as d es. in optica ers far.
oot AP tod i e i B e b diion
r ecor ¢idaghtdiBbygrorid Ringfe AM th a wavel ength from 630 to
670 nm The i'nvention further relates to an optica

| ayer conprising said dyes and to a wite only read

many @vmhpdtf«yr epmhﬁlamsméér@atmengofrm@sw slatgats|cengfion

di h
2 S RS, LOEPEIMS Dl 490 o

cyani Rgbjdan ﬁéﬁmh@@éoi y @ﬁnpdéﬂldnrbrtcbmp@ﬁﬁd &lorth@ly €1), or a salt,
Recently, organic dgﬁs have attracted con3|derable

at t entplyptei ﬁqutqﬁt@r P BreKids thgreaties dedised heist cal st or age.
Commerci al recordabl e conpact discs (CDR) and

recor Q\agﬂeﬁlog G @l n%grd?s%ﬁéel & Hhdfisn @@{@’ dng from
contai n, "as recor ayer, numerous yes ase
phthabbmmﬁﬁlaﬂlngM1mw&mbﬁﬁﬂbdy&nwﬂeehﬁdmhﬁmahmmnmﬂthe
azo structures. These dyes are_ suitable in thejr

r espedtstied GO AT ERENE DRABR RPN Y a.

Q her 9&@8&@&11 of {BANIL wassattogolaa)f@ tﬂﬁgﬂn@r G- oR I MGcof as
absor pt i I gh refl ctance recordi ng
senS|mbﬁnaymxﬂnmmRM&mnmmtdﬁﬂﬁﬁ@k}mhﬁMquswméhhm@s%hMva
and thermal stability, durability for storage and

non-t oxi ci t For i ndust pl catlo e d

"0t hek paieadbiisn drcseonaLeropRRRL S gt AR Jafe YRR
sui t a%&ﬁeftgéresm d%ﬁhéh K&@hlf&gmﬁibaﬁ%sp%ﬁeﬁl jahgRae thin
films, i.e. they have to be sufficiently soluble in
the organic solvents generally applied in the spin
coating process. Wite only read many (VWORM type and
erasabl e type optical recording nedia reproduce
information by detecting variations in the
reflectivity caused by physical deformation, by
alterations of optical characteristics as well as by
phase properties and magnetic properties of a
recordi ng |ayer before and after the recording.
Recordable conpact di scs mnth ‘a storage capabilities

oy AN/ O OORE~SN 2 NN N\ s s s
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exanple of a WORM type optical recordi ng nedi um
Recently, digital versatile discs(DVD) wth increased

WO edoen nmté on st orage capabilities up to 4.7 GCERCEEBawd/050180

the respective DVD-R have been comrercialized. The
DVD-R technol ogy currently &fopts as a |ight source a
red diode |laser with a wavel ength of 630-670 nm

Thereby the pit size and track interval can be

r edwC b cihBg bEABIHIGNS PBtdinkRARLRAT QRicR hRIIREEHARAE! t Y

by up to 6-8 tines conpared to CO-R s . Blu-ray(r)

di scscéBhatingdhg kinasti with # sinasesinhiidiangicatenasitoped coyrpound of

oG . SRRy B A o O FRUA

Philips Electronics, Sanmsung El ectronics Co. Ltd.,
Sharp Corporation, Sony Corporation, Thonson

Miul timedia) are going to be the next mlestone in

opt1 c& mebed plmeguinietnetlbdyr. Progoss Henexpads ¢qlcdivisiom) by
I ncreases..t he dat.a. ster . up. 7 t -
recor Anguagercr g 4P RGN Rk boiig i Bielfiamsr ;g
a bl ueodlpodel dfas@iulaiIy fora sanyvleng tduteherd@N-0RIdE ehegeof as
by use of GaN or SHG | aser diodes), the pit size and

t r ack dpimediieagincan be further reduced, again

i ncreasing the storage capacity by an order of

mag)i e [ ' t3 SR A
nediaﬁﬁg%ﬁﬂg%ﬂx%ﬁﬂﬁEéﬂgﬁfsﬁ%g&gggﬁggﬁhégﬁéﬂfg%b?{?%g&
medi atagesnecralrNFogidoptdrsd as deSndddterat doathd neanuécarrdohg

| ayer, the optjcal layer. Usually discs.or wavers of...
or gan Fll?dt?ém‘?ﬂbéof &erpéf’]%bﬁ’llaé‘ll%orali:eé‘t‘fv]%d’ adisspissiaig ppeondition
Pr ef eﬁﬁﬁﬂ $RsidRLAS c%ﬂ‘(gé&wmb@ %H&ﬂﬁhg afrBSed 8811 death.

pol ynet y%nethacrylate MVA). The substrate has to
provide an even and uniform surface of high optica

quat i Yyphafineccoptilcampbsitien compuends compoditey @omenipeuad of

thin and unjformfilmo i gh optical. al i .
ot | ndum Uhteasatthale frulingtBy NoftingHRie) b Efnog herein
si | vegpd §@h&inRte@RRAME heceh@bReARSt ed upon the optica

| ayer. Advanced optical data recording nmedia may

conprise further |ayers, such as protective |ayers,
adhtsiAveomppsiion ascomgdind erfal’ln‘dpt(ﬁc@ a aljy sl wate, Feptomer or N-
provide.fgﬁ af%hhnlgn (%Qh%qﬂ%kﬁihghggwthe optica
Iayer?Xdﬁ ‘ﬁ%fe?igf % usua?ly é%p05|%ed by spin

coating, vacuum evaporation, jet coating, rolling

coad i Mie uss ofSPshiGitiohte cpmPb@id &oRh@E €8 Sor dsal tNEHISALE,y

IS spin coatiﬁg to form an Oﬁ%;cal,layer of about 70

nnt o 2BEomHeR arAY-ekide shereqtgp detiredieptin detthe manpufagtee &fd n
coat i ey '

o be FeeBRERERy tihoMRs G BlubfraRt bREL P HRE e
appl i oatomtiom didedstéd Bérdinof optical data recording,

hi gh |ightfastness, high sensitivity, high readout
stability ood solubility in the solvents used in the
appl i dureibad Taihe HeplEcpeprupPRIbGPds Shany; ey ﬂaﬁfgsease states or
suita . Q Ifbon.:  fori

par amst Sy EOTQRAS nefr SIRGH AH0F BRAG A PEagrine 2

Tr i metphiiore (¢ y.anpatiendipascdthdraofied conymmndge.gi gyhierapeutically

absorbents. Ther s a need for dye.c ounds. f or

opt i cATICfiAiperoun) 5o meantopeCuaBdioh STl @) of psat
parti guivafe, fa@fonidVBr R-QRId Sdtcof R &8 aLding nedi a,

whi ch nmeet todays technical requirenents. Surprisingly

it has been found that conpounds conprising certain
cationi c pentanethine cyanine derivatives and certain
ani oni ¢ azo netal conpl exes are useful as dye
conmpounds in optical layers for optical data recording
media, in particular for DVD-R optical data recording
nedia. In the follow ng text, "hal ogen" represents F,
ad, Br or |, preferably F, d or Br, nore preferably F
or O, even nore preferably G, if not otherw se
stated; "halide" represents F-, -, Br- or |-,

Y L, o, - .. T 1
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and branched al kyl; and "al koxy" represents |inear and
branched al koxy; any al kyl and cycl oal kyl groups bei ng

waemshsisitd ut ed, partially or conpletely substipct/es2g/050180

hal ogen; if not otherw se stated. Subject of the
invention is a conpound of f2drmula (1), Cat+ being a
conpound of formula (11); An- being a conpound of
formula (I111); Mrepresents a trivalent nmetal atom
pr ef enailiod %%%%gtlﬁ%QWGQﬁ&HQ ﬁlegincﬁe&e 0P a discadd,stade or
10, 11 and 12 of eriodi c Tabl e of the Chem cal
El errenommcﬁgdls@owdtime}m wlith yicthod comppagsepdiminigiering to a
represents Cl-1

| Gont PEGHT 65 & gy rprie et B Sins I8 aRuically
ot her eﬁ@dt%taﬁﬂ)uﬁf)%ﬁhtcbﬁggé’lﬁ&po @U%io‘hhd Qg fdukd (I)CUr a salt,
CF3, hal ogen, NO 1R22, COR2
SO2R2801vEe) R MERODN- c@ldelt@erspﬁa}ﬂ defiged pergingy c| oaI kyl ,
the C1-10 al kyl and the C3_i 0 cycl oal kyl being

I ndepan f "
e PR RBN Y GO ERR AR HIR Yh R LS Obr condition

subst infedeitddsby ﬁlb%uﬁmlﬁsiel B ughitls nb&ioﬂ@ohipﬁ@@é(n)(?hefﬁehMg a
from each other sel ected fromthe group consi sting

1-10 ApHL to deaprayehwhether aoliscasgar cagition {1 |Wha%thmmﬂent is
1R22, I |
aryl St e Sfond B R hniendi i bEsee gL oclfiySint
unsu bsbmpwreldla@mgwbsﬂty hgitiesd ployeid kinaselBi ﬂi&h(nu) odikreai is

di ff t th bstit
ndep riid Pairiedgasior GORLRLEPRcEE: FEARITRAS Broup
consi §ﬁ§c9§htﬁ% Qhéreélfgtr %hﬂfﬁﬂmterglg ﬂthé:izf'Etie%ﬁﬁ Ké(ﬂlpos@iﬂm M2,

CN, hal ogen, Co_i aryl kyl, S-d-io

aI kyl cam;ioumflfmla 0 Grr«%u smaltasolk\gdte;, t@t@inclmrew Joyide tloref as
ﬂﬁ%gl alkxl S-C3_i 0 cycloal kyl, NHCOR 20 and

NR2 1 Y%t he proviso, that if R9 is n-butyl,

then RROis -NHCOCH 3; the R2 1 and R22 residues are

| deat iThahys@bf HédrhRiseidh @ﬁempa@kﬁpﬁrﬁﬁﬂﬁlhm)f@c&@aﬁmme

ot her selected fromthe grou conS|st|ng Cl-10
al kyl taug@snér a Nepyide slirteadios dolingddypreinyiord mnu@ﬁ@rwf@

and R24 Ec%{si}le(rjly %th%rt?eakrﬁeenqtoké%ph raxgI ff 3%1‘18%%6 ?’cﬂg or COHdlthﬂ

[ ndepen r om eacC ect e romt

consi si i pgle@& wilp hed bddd) satdeiidd @mticha®beén Eet@hyihed dsrsaffaZﬁ)g
residues are identical aqr dlfferent and |ndefendently
f rom &R&h opbeiag a&@ffke%fisaléfeﬂag)ﬁpmhé geeG T condiian mhighgrould

OH, Qb%@}l&%}ktﬁle to% lmOn &l dMi a Eorttp (ﬁe @ha@m% alé‘bf%ty a%amst pro%em

Pref erab ecte group consi s
Co, CknmEsBand Al ; R9 is n-butyl, allyl or propargyl
R| represents Ci_4 alkyl; RO is H or -NHCOCH 3; mﬁth

the proviso,.that if R9 -b ty , them Rl Os

- NHO0A PomPeRitom o cempoid fidpt 4D o N, SR/9(6. 4y igme or N-

Mor e B&Eife%é??(gfyas dMih&l 1?6%1@ G e fil OB GH %Hﬁrophylams of a

consisting o Fe and A, nore preferably CO;” R9

n- but yiscaszlskapé omonprtm)pan gyplatient who has been screened and has been
determined as suffering from, or being at risk of suffering from, a disease or
condition which would be susceptible to treatment with a compound having

activity against protein kinase B.

e A method for the diagnosis and treatment of a disease state or condition

mediated by protein kinase A, which method comprises (i) screening a
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R 1 represents n-butyl;RIOis Hor -NHCOCH3; with the
proviso, that if RO is n-butyl, then RIOis -NHCOCHS;

wRisiissNO2; Rl | and R 3 are H Especially, Pa/6B2®saso180

conmpound of formula (1); and An- is a conpound of
formula (10), ( 11) or (12).28(10)More especially, the
conpounds of fornmula (1) are selected fromthe group
consi sting of conpounds of forrmulae (10 1), ( 11 2)

and ( %&1@11} 1d\ERERARd Wh&RerGa disdadé bh@ndaivhl fRah wiich the patient is
invention is a conposition C conEr|S|ng_a conponent A
and aotowpbaewnicrBig is hac vbiphorend basweenilatoderpaem avidra

formula (I s_defined abov .SQ. WL.th. . L
e of Sabt gy PER, AR pr iR R i 8. Ahd (i Where i i
conponridatdd thei thg didc0 P OvHiti@f frémrwiitiathe patidd)s thus

conpound of formula (10) conpound of fornula (20) (10
20) whtssentde. degrprdisn ddmmistening fodhg Raicnb FARYPSE N ned
above e ri X

13 SRR ot P dr Al Mopyof Sl AR or AL RE Mo s
f or nuldafifdd)herd? ef er abl y conponent A is selected from
the group consisting of conpound of fornmula (10 1), (

I 1 1) and (12 1). More preferably, component A is the
coﬁﬁoﬁﬂﬁ“@#“ﬁﬁpﬁﬁF%ﬁ?oﬂﬁf§5é“6®a{%egfﬁ%go Ypiptautomer or N-
formulg; : &P ItRhEndt of A®phylaxis of
compotas o Tar il LR oy FPRE S ol Sphlaxis ofa
f or nuidaeqst atald or denditionai h pati¢nt evhodtab beaf sctdvacdwaidglins beén

conmponent A to t weight of conpanen i.n t.he .
conpodreiefiotS i Grite B s paBeA Sk o wolotifla Tgg aglispase or
nor e po&figsaRhich Qfould BEVREEPMEN 0 kR atrBerd Qitincboufd hBving
even nore preferably of from between 20 to 80 and 80

t o 20actedipyeaguist growin kingsn Aet ween 50 to 50 and 80 to

20. Preferably, the conposition C conprises preferably
10 1 0,400 % wei ght . nore pref I 0 0.9
e T S T R T el
especitaitdnierid N-oxillohHodivs defigitherdin f@rahé mabhaetuoftao
100 % by wei ght, based on the weight of the total .
conpodiadicgmedt fopthettFratragiiior pecdphulanis ol ¢ difeasertate or condition
CONpPoREn at’%n?w.ﬂo GQUDANER cehed SRS HAM dete&ﬂﬁéoh%%rsuffging
conmponent's, which are present 1 n the conpositions C,

ar e t ieni, foubting bt daksd abiesing Gropoaditesst arentdiooedhivdlvowld
in the sectign "(d) Optical |ayer". Further subject of .
the i BGSWCFRPIS © WbVt a g0 Bsding e ghnigadnst protein
al so kel h the preferred enbodiments of formula (1)

as descri bed above, or of a conposition C, also in al
the preferred enbodi nents of the conposition C as

deser idetmaisdion, oricampnumbefi foahulbdl)eer, a pittesdyabl tyutpmener N-
optical .| ayer for tjcal. data recording, re. ..

or ef oPable et 0 e B uanb dirar mronaar B ryhighorypt

a conmpasitihikpihsEBamdr Pr&ein/kidRe @pt i cal [ ayer for

optical data recording. Further subject of the

invention is the use of a conpound of fornulggél),

al st iTheais¢ of heomppasitemras¢onmbe efeprmsulafDf araaltasqlyate,

as descri bed Qv or onposi.tion. C also. ina

he praruRRcy EnsO e as SRR SE el Ry
descr inkgitbagRay for nagluthyiag ¢ORNakiBHhg) ProdiPkRaspBiagalor protein

data recordi ng nedi a.
kinase A.
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Furt her subject of the invention is the use of a
conpound of formula (1), also in all the preferred

weededissent s of forrmula (1) as descri bed abovePCDGBRI0SA50180

conposition C, also in all the preferred enbodi nents
of the conposition C as desé@Vi bed above, in a wite
only read many (WORM type optical data recording

medi um capabl e of recordi ng and reproduci ng

i nfor mhhmed\e‘rhiadﬁ@ghgte Iﬁf)mﬁ%j 3@@% kiRh&f B hAdbY p@feid
red | aser at a wavel engt from nm nore

pr ef ekabswAawhah@nmbch@nmmps i gihg d@mp@tﬁmé@n@n B and/or

opti cal er ¢ risin | east on

£ br Pt fiaps SR £t o RET DS R BRTRLAT vivo) nto
furt hesnigdikiigcd cathpdsiifonl d?f\(:ﬁﬂl?b@r[tl ofSfofrhi@la B Eoraf sadt, solvate,
conpound of formula (10 20 or the preparation of a

c onpo &iugragy @N-Nﬂﬁﬁh%fasd@iﬁ@éthe@ﬂnt he invention is

t he use of a conpound of formul a (I) as defi ned above,

al sp | n S f

or epar aciom os1t n aor@é OSI clgfofﬁlq%ﬂg A urat alt éjorlvtthCal%tom?r or N
the i BXﬁBtthe%bflaS defilydaeess frafse tih€ayhe ﬂaﬁtﬁtehm mbphyhexis of
conposition (C) caonpri si n% t he conponents (A). and R&)&

by physlissatelqf ceritipmimyhichdhq MAdlTILEIY | K
(A a r

phys; Sl ind e ABRE L AR heh G FBRE %’1%“( A
and ( Bypulpticef 1ﬁr\ﬂbblythlaynchﬂumwnrﬁggomhthntmnr) gf Rﬂﬁfﬁ( kinase is
bl endi.ng or mxing is preferably done in the solid,
mol t el P73 ssol ved state of the conponents:

preferably the blending or mxing is done by dry

bl endirhg ysbyr mafﬁﬁlgnfoh%r%bﬁabsﬁ&ﬁof%nﬁm (591Ut dafiNSo1 e,
the conponents: or the mxing is done by a conbination
of anyaubdmértve Nrexide dmee:bf e deflimegdsherdio rfortth@mdmyfacture ofa

Sk PRI Al Dl

ot her caﬁﬁh@imnc»amcﬂ%rﬁsddmﬂﬂ @, IR ITRENUIS kiflaXd 14r €
of components (A) and (B).For the slurry bl ending,

al so (I:Iail(wé%ﬁ /oniby igireatent b gysabiesitor paYiert oopiigiaen in
physi ¢ hythe ufan gon‘p ”SRE g? Rb@l@k&l%e 1gﬂ‘fd1caIe!?1¢
sol vent §'s pre erapl eas one or gani ¢ solvent,
water or a m xture of at | east one organl ¢ sol vent

Wi té waiethod ifer thberopasiaxishatreithencoMpoinent stagre condition

bl ended in formof their solutions, the conponents are

di ssomedintechby ROCEokinases waichasthedepryprénga pdRpinsicring to a
form

pr ef o a8 AR RS Ao BRI KPERROGRp St Mtknuta () or a sas
consi sbllvm@, afitoalet ohdlsxidecthbeot aadetthed breent s and

ket ones, even nore preferably of nethanol, ethanol,

pr opano tanol , tetrafl uor og .opanol ,

dic %@ﬁ%}pﬁéwetreaeﬁg BribFRIeT °g gomppting pr &isipg from
ket on ?m]

bl endgb r omngﬂggﬁgﬁlf%éﬂg?h%&%}kﬁ&%t@ |C8Ege%ﬁté@g gh a\(’?}}faﬁ’(ngtll the
r enov ettinyd conrisitg ainzhistreing edthekmowmal acanhsgion or

pr ef er abl Itrat on or distillation dth

Peou EpRopRLa i T ool S dPg o Y gl Thorcor a
Conmpouyrfgedterdifl ifihan{duht SR&tiVd & BAbirR GOKtGRIse %&W1?,/Ct
of the invention is a process for the preparation of a
compound of formula (1), also in all their preferred
enbodi nents of the formula (1) as descri bed above,
especially of a conpound of fornmulae (10 1), ( 11 1)
or (12 1), by netathesis reaction between a conpound
of formula (11l 6), [conpound of fornula (I111)
compound of formula (6) (Il 6)] the conpound of
formula (111) also being in all the preferred aspects
of the fornmula (Il11) as described above,
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wo eoosalm4q 1 1) al so being in al

and the a compound of fornmula (Il salts); [conmpound of
formula (I1) anion(ll) (Il salts)]the conmpound of

t he preferred BSPEBL®S/050180
of the forrmula (11) as described above, the anion(ll)
bei ng sel ected fromthe grodp consisting of halides,
preferably chloride, brom de and i odi de, even nore
preferably being iodide. Preferably, the conmpound of

f ordrulaamtdhbd pldhitinSROCKORRUN A hth th@hdMEEfrides bdntacting
Met at hesi s reaction within the neaning of the

i nventhednnase gnihf4 kesassrnkiki haregepositipnns cdrepevadras defined
different salts. The netathesis reaction is done
preferdBly by mixing the respective conpounds of
formula (111 6) wth the respective conpounds of

f ordrulagmbthbd $ahdoddlatid cOMUALJE&IsS (fHLaGhiMcdRdividdn) by
carried out in suspension or in solution, preferably

it isinhdhitingtheagtivibnoksuBpékskinase UPHE asesimyxsttiontos spmpeynd

be used.for,the hesis r [ r

ol vort Dol F ofEHaL ViR e B G a P RErgs dctined
pref enallny, sel ected fromthe group consisting of G _8

al cohols, nitriles, preferably acetonitrile, acetone,
aromati c solvents such as toluene or chlorobenzene,

DVF®  BMSOIPasivion ouspeppisk ofrfpapaula o)t séltggadvatg, tautomer or N-
al cohaql s it i -

acot oar e TREedt s detifd SRRAE 3 Plioln the)Bphy1B00cr rpgument ofa
done discisenper at aondsiohehatiasd BYROGOkAE:. OC,

preferably at tenperatures between 500C to 1700C

particularly preferably attenpe ures tween 600C to
150bc_,T¥lF ure @fe@rcqslarqs}t@a|05ﬁpvpﬁwé %ffawvafﬁem Yt 1dsi's
react kQflorhd FN-bkR 1Roral dé®ldderdif BRI AAHEbS a

at nospheric pressure. The netathesis reaction is .
pr ef enaldiopndon@r tredeoplaiaxispitesaiperndof 8 sligease state or condition
Particularly, tat hesis reaction is carried out
underr?%ﬂ%ﬁﬁ&%idﬁagﬁgpgﬁrux tenperature of the sol vent
system used at atnospheric pressure. Preferably, the

react AR ubd B EdhpdsRNMRBMPESISof BARLL @I, dr%a salt, solvate,
preferably of from30 mn to 30 hours, nore preferably

of fr tamtdméroumN-pyidg theneniras defbrastherein| fpr theananpfgsounasa

o oA R BT B84 A o gonion
pr ef englihy flosOhtoadalnlIfdrddthadriabioraady dfeged cMbhésait he
conmpounds of fornula (1) are prepared, and al so
dependiadipteshby ROCGkokianser at i o bet ween the conpound of
formula (11l 6) and the conpound of fornula (I

sal § s), Trelal . f : I 1.1 ”»
oy’ not mEOd S B0iafhe SRl AR Mok A TRt cofgition
t he cooppsidg of afigngrttba dbhbrnsalctd prowtk subbiammalily amested cell
m xture of conpounds ¢co i sin . conpound of fornula
(111 @yathana &?ﬁaﬁadn@ﬂat%i;hﬁpﬁi ?)ﬂa%ﬁa W%@@F%P@ comprises
conpo : : I : TR

of f o%ﬁﬁf@%ﬁ%@%@“@ﬂﬁ %)CBE%”?%@%??&%&?S ey egFPI (s or
t abl e a(sAld)solwaer, Gautisedt drdV-okide theetcdtak defisedrhesmn iroan amount
Anot her.. subj.ect, .af. the inv nﬁion i.S the use of a
conpoHACHEC if kit ige eprarmg) cellgrayth-n arr it s

preferred enbodi nents as descri bed above, especially

t hees Ugc Ofc 8 £OIMVABNAr bRHBU BO (B (1)( orlalsa®) sWate,
(12 6), for the preparation of a conpound of fornula

(1) . Atottoreer gubjoatte trfreallae defneshharan orsthe maswgeundolof
formula (Il salts), alsoin all it's preferred

enbodi ments as descri bed above, especially a conpound

of forrmula (I I). Another subject of the invention is
the use of a conpound of forrmula (Il salts), also in

all it's preferred enbodi nents as descri bed above,
especially the use of a compound of forrmula (I 1), for
the preparation of a compound of formula (1). The
conmpound of formula (10 20) can be prepared in anal ogy

a -
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W@ 2084 &lst® ) ,

preparation of the conpounds of formula (I), by using
the respective precursor, i.e. a conpound of fornula
i nstead of a conmpound of fornul a ¥¢1/GB2008/050180
salts), and a conpound of formula (10 6), | conpound of
formula (20) anion(ll) (20 Sdlts)! with the anion(Il1)
bei ng as defined above. Preparation of An- The

compound of formula (Il 6), also in all the preferred
enbodiahmer fof R Fropiitlxds & thdatrRdnt ¥ ake s bR dRBAY States
especially a compound of fornulae (10 6), ( 1 1 6) or
(12 6Yr eendgatis desdloised herpine (AA), is prepared by a

conpl exi ng reaction of a respective netal salt with

or c ool Y P RDRUR S oty ot o B Mispascugages o

and Reordlifdesitiisciscd @reie ehidh thethddit@mprideb hdmadigeringto a
all their preferred enbodi ments as described above.
Part i puicat (§/2 taratierip dasidicspDiagiompogisiop po cgmpoyndy(¢. 263

or (1 : r g ﬂgﬂg% [ eak! -of a
respe@F?%gﬁﬁg%lfgggﬁfgﬂﬁ%ﬁﬁk e régggggfge co%%%ﬁ%ds of
formulae (dl), (d2) or (d3), also called azo Iigands,
i n € he pedhsefaeallofiating et fedheéng e intitlénceof gidisaase state or
formation of conpoynd . of fornula (6) by protonat.ion.
(d3) Tﬁ%n%fé%ﬂlé%Pw&L’wmtw%ﬁh PsthodepipspesAdaupisierag iy

the regiis fdy SEAKEH iAMRL] ierdoBld SRRiRR chitfodre.o.
IiganggM%hgg%hégwétéﬁ sa t;re ch oﬂkﬁhg regctg%ts ﬁéya
be usédrijrutcdiyssicoiivhamaspeafotroult ki astiti@rcdriheaet.ant |
preferably one equivalent of a netal salt and two

equi val ents af the. combined anount f one or two,,..
orel PP pobfor g TaERY e URTE ohe QeGP giton
the comalaeed MOROBKCLAR, WhicHIRGhWM Edinise@liVbdr&mif a pARNt
equi val ent of a netal salt and with a boiling solution
of two deferinving whelbend distrse peepalgtianvigon ndi¢h Gampaient is or

Preferably, e conpl exi. r tion . is. done w a
rvaron S AT ST RERE Eeb T X Bt fin .
anot hgbmpé@fdeayeg Rubiedhsmin RAdTE kiR e (iNgviieaatii on
is done with a divalent netal salt, nore preferably Co

or Fe,indiz%?ifthafé%éiSéasé@ﬁG@lﬂi@ﬂ‘sfrowlédbFl@fPéFi%liSIt,huS
i BV .1-he.. 1) 10
By ( By, oS gRE s BPERRE BEtRnEh BB 12

deri vedmpowid & fdinvidlh €t orredalt] solaune tithemeosrp¥-exidaghereof as
reaction is carried out in the presence of preferably

1 to Aelipgshhersipeferably 2.5 to 4, even nmore preferabiy
2.9 to 3.2, especially 3 equivalents of triethylam ne
fore 260 uSAUF &/ ElififsitRh di REBOIRI AAEANRYN! & Aald iftvate,

| i gands under aerobic conditions. The aerobic

condi tawwemens N-eside thratoftak deliinaddicent forehamaatiaptuicsof a

converted duri t he compl exi n eaction to ..
Lr1 varicamEnLior ficgraiaril of REPTY RS poliient g ppgondition
at om ii$ 5 RGN RAOHaS HedneRechéSarfdnik thal deieaandi fakuk@Ang
in the conplex, resulting in an anionic charge on the
fi nal froonpl bging Theskaeisulficyag fooaa dseasdd sandigon péich would

nmetal ,salt or. .vice versa.. Preferabl co und_ of

£ or muPs SR b Pl it ey B R Peagms ROCK
nore pigker ably conpound of fornula (6) is forned

during the conpl exing reaction when a netal salt

derived froma divalent netal is used in the presence

of *rifetdypasiHaneor sREdPuRbploiorBule dhdptd s sqlyate.gutomer or N-

ComD! S e a8 2 BEPBADE pppytasisof

conpl exi ng reaction can be carried out in suspension
or in solution, preferably in
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sol ution. The sol vent preferably used in the conpl exing
reaction is water, a non-aqueous solvent or a m xture

w0 bmsaafs46 The non- aqueous sol vent is preferabl BCT/GB2008/050180

selected fromthe group consisting of C _8 al cohols,
nitriles, preferably acetoni3rile, ketones, preferably
acetone, aromatic solvents, preferably toluene or

chl orobenzene, and dipolar aprotic solvents,

pr ef ep aRkYscMeond¥&OIn W¥Rh (RYhb&iI oS, THhBiIHEBSf protein
thereof. More g}igf erred solvents are G _8 alcohols,
espec kalabep BxSEnis indiestest ond/pr (b) eheatreptipgitiodiasebjeqtins patient
sol vent ysed faor, .t.he co [ r i :

ai 1 op et e B der BR0lsE s B knase
react bpoSo6HM s ihdicak@o possible to add the netal salt

al ready at an earlier stage of the synthesis of the

azo Ii%and or their precursors, preferably before,

dur ndhepsctlitoninnsition or eeripeyidpfiaetlp ghl, orpal. solvate,
Pr ef Cf ARner R hEbx B A of AR iR RGhOMah Bal il of
resul ting suspension or solution of the azo |1 gand.

The cangdicamiengfor escini @i tlanekbatrhent e padphglaks of @alitehgor
can be carried out separately in two steps, ar jointly
in oné"%“ﬁfé‘ﬁ! mpyRiph FP&I’éO‘B’i?’éfoé‘r(ﬁBl , 1'%1'11@@3%6% a8¢

for m"h%édﬁ ls iRdicALE dndR 7b)aHe BEARInSYMY ABRIcBor Fidnt he
metathesis reaction I's carried out in a separate step.
The coopilaiimig wleectheomodusationdé.griabibiticdpépmtcimkinase

t enper .of fromOOC to 200 OC, nore preferably of
fron1§2&%ggf786f@:%ven more preferably of from 200C to
1500C, particularly of from 600C to 1500C. The

conpl exinB@ol gacthé BrophPlakis @F aeaklckt SONGshREQhte or condition
at nospheric pressure.” Parti cul ar!rci(l, the conplexing =
r eact nwdiatesl kyaprolcankinase n/VGEK, wafchumethed ¢dneprises pdministering
tenperature of th olvent system used at at ri.c
or oot b bR GRYEE o ML P BB TRE RIS,
conpl exh B4t keRate] Qtonter PF BE@liddihyreof af d@mcdBetdim. t o 30
hours, nore preferably of from21l hour to 24

hours. Preferably the conmpound of formula (Il 6) is

i sot arerrcthef [foiifaagng e ditgascr iseRd bR COMBIHANG gr arpang from
conpo I C

o o aniyrd Sl Sty dngfitalh iR Bl BGARl kel
f ol | owesthdalycotkipyising. adhtigisweihglo thalntanirmales ebanpjosetnforom a
divalent or a trivalent metal with the netal sele t@%@of

pr ef ecaBPguid Qfiis HEmytaddl Ot Fall spivalg. griogsT opN-o

. T o L fer ;

i i das T egsran 1 4 R R B ORI i prosoK
i odi dectivigr e preferably chlori de and brom de,
especially chlorides) and salts of organic acids,

r ef er abl cetates, and.their r ctive hydrates. .In
Cnct d mathg PR BT e BERlS ol HPRae S Y neS TRy
to it3ohthbtR BOkinhQ With Ekﬁfa@é—%‘i%iﬁ? i:&nf{u&itm GHIpoid of
conpl exi ng reaction at presence of triethylam ne under

aer obitlee oomdiat(Doersa sabt; sdleate dautamenpr Naixids thereolgsrdofiaed
from %of.Fe and Al. Mire preferred netal salts are for
exanpl'&“€bbal t-, iron- or aluniniumhalides, nore
preferable chlorides, cobalt-, iron- or

al uem N phieahsl loff atoRilatif @B abllulaOroddsk (of bxHiMFHE e¢IPdi@Biond bl
their respective hydrates, especially preferably, .

Al O 3 inbabisingthe) astivity of mogyskingg: p@&}é@@wwm@@t@mr
FeSO4 7H20, Fed 3*H20, Fed 3*6H20,

Co(acetyl acetonat e) 3, Fe(acetyl acet onat e) 3,

Fe2(SO4) 3*xH20O or iron salts of organic acids,
preferable formate, gluconate, citrate and oxal ate.
More preferably the conplexing reaction is done with a
nmetal salt derived froma divalent netal under aerobic
conditions, with the netal salt preferably being
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CoSHA*7H20 or FeSO4*7H2O, preferably in the presence
of triethylam ne. The conpounds of fornula (d),

we@speaimhd y t he conpounds of forrmula (dl), (d2yCEO®2008/050180

(d3), are preferably prepared by an azo coupling
reaction of the respective &3npound of formula (c),
especially the conpounds of fornmula (cl), (c2) and

(c3), also called coupling agent, with the respective
conpoyggp@indf dFmimafodm(R) (1), 8} $ulcabIhad, @iidaRr 6ONRAAR thereof
the conmpound of formula (b) being preferably prepared
by di agdefinedtheesin r eacti on of the respective conpound

of formula (a), also called am ne conpound; wherein RO,

%%, 075, B P TP RS, o

enmbodiRd:&de theRofhPdFine® Apeie idr Rasn e k@hgbixis or treatment
chloride G- as counter ion, since the diazotization

r eact Pbh disease sateen seadicigrpndircdepofankipasesp YshE- i n
aqueous hydrochl oride acid. The am ne conpounds are

k ~ ' t
i hnafE % AF ARG oA RURRTBATER 1 ife
nor e tdudein@ne Naokide tleprgdan defincdridfian fopthe nidnafacame of a

coupling. agent resulting in the respective m xture of .
the aBBUiRGAHRT PREOBBYORHHESH LA Khgfic it of condition

pref erahl.y. oesh Pibee Jrog8ggPENSI ON or in sol ution.

The azo céﬂp i%g reacffgﬁ ?s preferably carried out in
wat er, non-aqueous solvents and in m xtures thereof.
None afdhe assofsotongmtsgioarce cpmedwrdads]the Semabt @)l of o salt, shlwate,

roupconsi sti of, al cohol s, re preferabl hanol ,
O hap Etomasataide Gifehtdn deriRiienh TogHE S IERIE Ok
sol verticaRichf Bk 8kl proshymBlidv! dQimBiofe didoMe)statEWBEdndition
di nmet hyl acet am de or nethyl-ggrrolldlnone (NMP) and

pyr i diarigng fied steoenilreell geovwiheor sbharanils arrpsted eqlbdragh
t ol uene or chl orobenzene. e preferably the azo

coupl inheéheﬁteéigl@ﬁ’rcg%rzen? g% %%8%ut in water. The azo
coupling reaction is preferably carried out with a

st 0é ch pRRbAIfS: ARiafnL6F WEEEnE kiR iAEIUEIdeY 2 CRRRRNERbndition
and the diazo conponent. The azo coupling reaction is
gener &PMyriging er arsing frapsbnammiy sclherovth o abmyaally arrested cell
1000C, r e bel f ' : - of - C
to s00cnEh R I e b PR KT FIEEK: By mah

- 5C t QoBPAses adhenisZong Ut nfaghnid achbingositiay obeorapsunided the
out in an acidic as well as in an_al kal i ne di,u )
Pr ef erd@He {1b ggRvaly sobyaplautoneer G5 ay-px aﬂ&reog?%ﬁ%ﬁ%%@relﬂ
to pHig, 9m8unt%'ﬁ%&‘fs¥e%9!iﬁmibﬁihg abf@fal 801 floWen fOr the

azo coupling reaction is preferably of Trom30 mn to

30 hours, nore preferably of from1 hour to 24 hours.
Pr ef efTabluye of heorasiteauplcomgoumehaftthe forimsiladdn er ainagsolvate,

at nospheric pressure. Preferably the azg ligand. is

[ sol atBiong Ve Rge dicaidr §eRudisiRn Phheauiiiieuys of
preci pidiatafchl fF elcaRbyny kil bl trdadhbarhal bAveLhe disease states
preferably by washing and drying. A further subject of

t he i oveorditgensidssclospd bereiwis for the preparation of the
compound of formula (c), i.e. the coupling agent, by a

condensat jon reaction of an internedi ate am.de,. i.e.

of 5 ComsUon P aRE b fsnLo tBon iy S bt e BT st o
f or nulcandifioaBsd &l heRit fvei @by thya demphasiadministering to a
condi tions; and a further subject of the invention is

a propetent{og. apricpriapaedtticnn b cameositioner remipaurd (c.¢. a
am de’thelr'peeutitt:aﬁP e(if e 0191{‘[} &oﬁlg]fl(%rﬁlqulcgﬁlgg (ije%)ned Hé(reﬂl.
condensation réaction oOf a respective ne conpound,
i.e. of a conmpound of fornmula (c amine), with

cyanoacetic acid ethylester, i.e. conpound of fornula
(c cyanoaaester); RO in the fornul ae having the sane
nmeani ng as descri bed above, also with all its

preferred enbodi nents. (c cyanoaaester) (c_aaester) (c
am de ; The conpound of fornula (c amne) is a known

.
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according to or in analogy to known procedures. The
internmedi ate am de, i.e. the conpound of formula (c

wa@pioda)os4€an be isolated after precipitati on oPCDHEB2008/050180

distillation, preferably it is not isolated and the
two steps are carried out wi3#hout isolation of the

i nternmedi ate am de. Each condensation reaction
resulting in the conmpound of forrmula (c) or in the
conpound.@bd ff&ram'ébiaﬁﬁg oPFREG g (RIREEEHNMRIY didesse state or
preferably carried out in non-aqueous solvents and in
m xt uceslitidrediedbsedMereimquidusictold wempsisesragdnprisfeana bl §
selected fromth r.ou nsi sting of. al cohols, npre
or ef oAy (e iieR iR EEREREROD s SpuRsion 5y LamBpund e o
pent apRkapehitital I ercdiirodridun®siahd foreRlM@ UsSdefiRéEh&atiabl y
di net hyl formam de (DVF), DVBSO di net hyl acet am de or

N- et hyl - pyrrol i di none (NWP) and pyridine, and further
vat®r A mrihed ifdr the digknasift and tpabnay gbh yliseasegéateor condition
chl orghenzene, hexane, C ex . .
ot e e Rag R DB AR R Y BRORE AR o QFRERM g MEliFesnipe
t ol ueagatiént &6 baehine GhchceHOPens at tatliti@akdmorhielsthe patient
preferably carried out with a stoichionetrjic ratio i
bet we &P ROTHEGHAG lotnerwirigh Pauldbeascplbly ta fgatpsat with a

conpo f | (. B . . ] .. .
conmpo Eﬁ'&p@%df%?% agu%%y gggugsg roat\%g (ﬂtlrﬁgé ig onp g)éd Hﬁd 8%) where it
f or nulissin{icatcy amo daekitcasd or @apwiot iftoah whichabdpatient is thus
condensation reactjon . is preferaply done at a..

t enpe F‘éﬁcﬁﬁ’tgﬂ%ﬁ $EYHAr GeRmiYer T@éﬁe ﬁ%ﬂ'eé‘t B FEPROSAKIM Ot f
from 10060t FBROGrmEMaD), BPS SalPk6 8kallibonRl of NoRidSRereof
to 1500C. Preferably, watér and/or ethanol forned

duri ngs téfeneddwerhensat i on reaction is distilled off

during the reaction. The reaction tinme for each

condensation.reaction is prefer f from30 mpn to
30 hodne gt EPat sBapofh de Romplld). 35: FyG4face
Pr ef eiahdier #3¢0x 0 MERATAL dOMnddaREdih BY the nRAMRCUALGTa

at nospheric pressure. The condensation reaction for

t he predinartchioler dfc trdaemens wpoIARdY loRisfod rdigease(state of candition
for t r11ne a Cgt%'elgllt I ]ﬁ]lg HAI60y scl@n & S’qu{ag %leé(n & %ﬁﬂu‘?&i a%l'gﬁfferqng

t he presence 8] a organic or i1norganic ebase as

cat al ¥i®in, opbeihg habikyo SRkfedhe ol adistise ogcongition which would

consi sting of al kaline hydroxides, preferably NaCH and .
KOH, basesseptitle fairaemantonith # eoapRunddavigeaeyipigpinst protein
pyri di r organic al kyl am nes, preferably
trietﬁgﬁgﬁﬁﬁggﬁgiperidine and |utidine, further

sodi um or potassium al cohol ates, preferably sodi um
fiat hoxenden elso podidestlet fuckéeembamediohsi rus ése mebiasls ccoingpounds
exchange resins. .Preferably the coupling agent is
ngng ﬁe$ﬁﬁ$%ﬂwﬂﬁt@%§ﬂaﬁﬁ%kW%thods, in case of a
precipitate preferably by filtration foll owed

RIBERN pRIdeRYs WA hengitisnd drying, in case of a
solution, the solution is preferably concentrated

until precipitation, preferably by distillation. .
Prsajsad E@rﬁ@n k@fterea't‘moshﬁmqﬁléfawe}l@ito the agtYAY oA ¢ dirase s

Is r f ) I L
e e L L A
Mhug malhdte vaanhtanpaseaqihysin ldgatahetengeowhioh rfedfanfineroask ar
(I1c salt) and conmpound of fornula ( , Wherein :
Haereasgdn %fé{éﬁ%tgrﬂfﬁ@m naedeltfiedn é%%@é?r ES @W?Tﬁlﬁtﬂqn
A &8 %s eRARi AP N e nARKA {8 ndl RRE lirkctRebNAdiRS ly,
defi ned above wth all its preferred’enbodi nents, nore
preferably anion(ll) in chloride or iodide, even nore
preferably, in case of the conpound of fornula (Ilc
salt), anion(ll) is iodide, and in case of the

conpound of formula (Hd), anion(ll) is
chloride.anion(ll) (Ilc salt) (lid)
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The condensation reaction is carried out in
non- aqueous solvents and in m xtures thereof.

woknsagseous sol vents are preferably sel ect ed PEDGBRIVS/050180

group consisting of acetic acid or anhydride acetic;
nmore preferably anhydride adétic is used. To
neutralize the HO of commercially avail abl e conpound
of forrmula (Hd), one equival ent of sodium acetate was
8h$ Mad8d echdialiEr,caRAARGRhisAMNdQREhY i sictodER@reabhdluding
done at a tenperature of from 00C to 2000C, nore
@T@R@l’iﬁa’@l ay thsfleval efre@BoBPrassios Giodudingdar eromplpiraiseriplion
Rlndth R AR ot PR o T E AN of IS SRMANBRGR of
peipenaddiiereghilatdig ckalcus R&hﬂy sdt ifetrpyesh iadigecally on the levels of
at nospheri c pressure. The condensation reaction tine
KEap @lﬂ&tﬁb ﬂﬁu%ﬁnqdw@ﬁhon 074 TFPDOCIgVARERIPP ISP IR RESSSIOR RE

f A I
SPER LR PR Al ithact by LAOWEbERch B (PR e
laynd ¢dpiasphndior 1ﬁﬂiehs(§tkzl/€e)d dporedsed apryssinn tor @/trmg;crlpumtah eﬁfect, as
t of the invention is the use of a co un

iW(?lf? Iy I%éipf(rr (@ hyBpy3ctivyy apd, @%ﬁé‘iﬁ%\tﬂ% ?fdﬁe Bt kg i?
ﬁfnclfugfn@(hé)a&ixlatﬁﬁ) E%utaﬁ@ﬁ{fsj‘ Gthe $4HRs e“ﬁ{odﬁfatetdh &modulating”
invention is the use of a conpound of fornula (Hd) for
e “ppédatcanican befinterpeedangndlingly f ornmul a (Il salts).

The conpounds of formula (Ilc salt) are preferably

R e R S iPRe s 38 bl £y OpiqRGR Rlinse as

despieed héyiﬁm((@ﬁ@ﬁpﬁh@d O6r dxampLeab vaiiays gstiolgic@s pRitesses,
al kyl ati ng agent; the anion(ll cov),  being selected
flisgires.egso cRndiennsi Werants HEgasBRms Ovm@mngle ny iginterged to
ﬁg&a e’ 11n%¥a%ﬁ8ré/m§é)ﬁlzg[ gﬁt %Lov e%rchssteg] %1%%'3%%‘[@9 c&lﬂﬁtﬁ@sﬁe
meﬁﬁhtseﬁideﬁtbﬁi@nmtts whiichctw Yerfnl i bppl(eldlal)e fhoge in which the
al kyl ation r act i.s carried in n ueou
Linsenis bl aﬂﬁ(ﬂ% U 5o pbesoe tq{B‘rfs aﬂgﬁﬂe adiasntiate
r f
3 G YR MoBRURSI SO | D00 UCARS 81 e lng
muwdmpwe&smabh@bfmdﬁnketﬁmdsIumn&EBSOmDﬂﬁ@dym@hzmmﬂﬁhe
gyen mor e ref r.ab etq¥ net&ylketone iihusgg. Th%..t
ISRy aRE 5T Pniotb oY i€ a1 P Rt YUITGSERTH e d NEY K ITSE AUVILY
@88 paficuk Kiydrahi RYcRGERInasd A Rithr &f i@kt Yvdrh&praliah)
ratio of al kylating agent to conggund of fornula (1ib)
ingecoiotfneegspdily be the proignad Eaupe af itendisesaetstasp of epndition: rather,

pr.ef er abl kidad 8 rature of from
s SRR kiR 0 ets I BHED HhSeBo bl STy SR i ARRGe
Rt @nahg ynudd fat tosimn a%a@psgte@ aR@B&mp IRk tcpirédiops i Which the
al kyl ation reaction is carried out under reflux, at

lké\‘a{i%@ qu@sﬁm igoaberagiallyHavalyed, ditcassy rhens th]@é%ﬁdtpaleedeto

S PRREE R o SRt BF A phlRe dfec

oo iraiirgeichnd fmdyoionmdcassiityl andsalstiffficient fos ohasdpethatfonl df olvd tngptment,

standard nmethods, in case of a_precipitate preferably

us*yonhr/ B OHIFOP| A s iepY B adys fys B;FHS&F‘% Eonsratdiae
§& bPh kinli& 1'nE‘1Y1@9st hOlevdo &1@ %Pf-egﬁsidneé tof @fyrpa!r@cuurl

salts wherei n the conpound of fornmula

campodng wfirchioramil a (1), and the anlon(ll) |s selected

fromthe group consisting of halides, preferably

chl oride, brom de and iodide, even nore preferably

i odi de; especially a conpound of fornula (I

). Preparation of conpound of fornmula (20_salts) The

conmpound of formula (20 _salts), especially the

conpound of forrmula (20 1), is prepared by an

al kyl ation reaction of a conmpound of fornula (20Cd)

with a conmpound of forrmula (20 alk) acting as

al kyl ati ng agent, the anion(ll cov) being selected

fromthe
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wa@bdoghatse®©n reaction is carried out

group consi sting hal ogen, preferably d, Br and |
even nore preferably I . ov) (2Qd) Preferably, the
i N SUSpPeNnsPEONGBROOBIS0180
solution, even nore preferably in solution. The

al kylation reaction is preféobably carried out in

non- aqueous solvents and in m xtures thereof.

Non- aqueous solvents are preferably selected fromthe

RNsQUE] RBBI it itétehsOR GUR WBlak& s)3@h¥ ERDEK (3 @@h1@fndnomous
ketones or acetonitrile; nore preferably from ket ones

genesighemistantacineplk evatersefdhe kinafedpaplyyso including

B ARG BRI R 5P SRR Sl 1Tl P i o

ROES &indke ahlytoa!, ROTIAERALe movletig zﬁfdeRGCKyklhzkse abiviar are
rati o of aIkyIatln? agent to conpound of fornmula (2Qd)
fsbemtarpigipdsiceydnglyThe al kyl ation reaction is
preferably done at a tenperature of from O0C to 2000C
I I 5
A e R R N T T
baaoty protetrisiizatiase prvelved abtegulafiort Df)mtm(brganmzatlon lingledig
%Ee alhé&$%§on reaction is preferably done under
OC-pressure Preferably, the alkylation
reaction is done under reflux and atnospheric
Psessdh&einPhefi@hatne difelGonmenos "efihey My @llular signaling
(20_salts) is isolated foIIomnngRstandard met hods, in
cabwapfn whishewk pi moremembescathoR by proidiny e iR ved.
%ol ! ofNeld rglre\%{n? 'Eo e¥nve¥1t19ﬁ Xrle%o S eah‘ﬁg ?Rt(ﬁwa? f?lfwl{; 81{1 E‘IQ(?CK
an azo coupting®react

&ﬁfmo@@l RGZFCKD ﬁﬁﬂl bﬁROZlB@)) is apoaimat tiecteioieR. b bihdagepriner)
with a conmpound of formula (20b), also called dla%
SRS 98 AorC RRe DEISpGad éfwhf %h?rﬂgaa meowshvs g preferred in

t f
O BO oA CRRE AR L EARD AR BSRE I BRHGkighaling
p20&py( 20b) (20c) The di azo conponent has preferably
chloride Cl - as counter ion, since the diazotization

react n of e am conpound f ne
R L R e S Oy S

‘h@ﬂéﬁi idigteR8& Mo RFife E'&ﬁxﬁ%eéiﬂ thealevarer Biodd dival avalilyadiltge

substances. The azo coupling reaction is preferably

&K edT st modulstiepersonmnsses Physiclogioalichangey hdighzeffect an
reacti refer b rrjed
AR R0 RERE RO BT Tt R P ahpd bl be

Negtribadl eOUshiSRIovENThe Aodulpfiéd saghtiye giedcelgoe thditcouy, tahe may
%éoup conS|st|ng of al cohols, nore preferahly

d byerryanes angm@@g@é pny plisinegical erxﬁti é%pdmg for
?%ﬁﬁél’gr 69\%'1 8%%8416 e?glte§ 01%[15(28%1?1@ I é;('a&‘f)tem‘e{ns%m de

N-aneathion arﬂWrrpobﬂ-tEhmhnenz(l NG ficutidn pyt thdileove] obexghression of

wat er i SCIb| soI ents referably tol ene or
ENSrpERine gLl cHraferHph 96&@& 8" i@y the levels of
RRFCK 1aLivilyS of Qtr thé %@em{tenkﬁn@@é EROCRY hanaly (er ekfimple by

m xture t ereo he azo COUp I Ng reaction is
paﬂes‘tmcaﬂnhghaoanm @dnpnnlt1ve\mth|nb1aos,ta@tmdasmmacrtmtmlatpeduxbfatlon

SR URebR3 FREEERGR B0 elor 2o HRRLT R mt BT ot ur e

Qfcvhic@Rupp3Qtd EprdBRAGr dREe foe LRNGRxPRkAEN BT e RAOK,
t enper at'ures of -1OOC to 300C, and particul ar

praiding gots aneplifeaper dreumelipht gensCopiss OGN imregsed bl v,
th t g |
SPEPLEREY 004 FE bl B oL BLIIP SRS PP s

of from1l hour to 24 hours.
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wea008ilted460ut in an acidic as well

Preferably, the azo coupling reaction is done under
at nospheric pressure. The azo coupling reaction may be

medi um Preference is given to pH < 10, particul ar
preference to pH 3 to 9. Préflerably the azo ligand is
i solated foll ow ng standard nethods, in case of a
precipitate preferably by filtration foll owed
RAE! ?a%ﬂlvé’tidi‘NOfdﬁé’RO@ ih&104iAg (dSaRivaGsn)Hy Ihlﬁtﬁtlon(s) The
invention is the use of a conpound of fornula (Il
s $inodullated” wd tmadylatehaterto be afterpraier] eaepusiinglent s as
defi ned above, for the preparation of conpounds of
@g @&I forlih) the ! G %dlért@c%‘% ﬁ{lﬂ RO I?zltuo%nﬂl fRg %@K&‘Qs
m A further supject ot Aventioon s
das‘chbad hdraiyghnd giptite lﬁarbﬂxymbmw @fpﬂmcsqihyd]atcgwae pmcehsag
conpr|S|ng at | east one compound of formula ( ¥¥é
ﬁ@ase%mnao@fﬂ%rmaal% |tseag¥1§”6s PWHEIYYGII“%S)%B\‘)@ ed to
| I I
%‘%%Llln tsgg%or ﬂ?%esvarﬂ)?% Hd’t‘:%s@ér dYs’e%oers, si@%gst, i:)QtFlﬁtlons,
pleethenakalnyl imervpniigisrg v&dncdnhpusmtls opplEd and thiose Imevhich ROCK

C I I
afiaba Phinon Faffy T pisCy Sherth ST R Ralo pApeperge o

ePRdiGA, tl‘f@{toi’e Iglﬁﬁfélr@' ROCREShRbe Me@ Bt irfdidtct! M Bhay be necessary
accor di ng he invention conprise preferably at

hedist SLtfﬁ@entrfpeﬂle ﬂm1@staw ofrthe hyreetom’mf chephiedagy, stglaor

RS iorGBRER R T anb ol ot R A B P et
AB&H & BRI RO adtiviGDE | cabdley&rr e&gfmsms)l med abt ﬂeeééshrﬂy
one conpound of fornmula , prefera rising

e HisayPximsh camse pf élﬂeédla%ﬂssb staé%ﬁ waditiop: trhtéeli’ H\}%?ﬂﬂt‘aﬁplﬁ?d
r i ses
ﬁla?ﬁ%& %F d]la“tgci dlgézat(s)?rsp ?tﬁ&s‘; ogb&?i Hlﬁ {i‘chéerrggﬂhg% n}%gu o
hﬁﬂﬂﬁab@néﬂ Jetio Imrg&fs and beYLpIEQ wpsdradsiogs & whith M(EKGIS’IOﬁIy
PreferabIY subj ect Fe |nvent|oa is awijte nk¥.
péré@ FFP T YORORVFASEy e@ﬁ ¥ team iyaRplice de Bratmeg' RS or
g@éhtfon REAE dk@@@%dra@&m&%erﬁg Adof -QEovEK Lipguigkd h
ation a laser, preferably of a red | aser at a
weophly R lof fheam@ﬁ@n), the6Bl playedriprROGKehey ‘aebdlyecabr indirect

SR S T RS T R N T

@I@Waam o OBRURI T HIRDinr FAMBRS Mdn9 R S K Flédisied ph}tsﬁﬂo gical
invention relates to a nethod for producing an optical

Ipeaeesses aligsasesi sﬁ@tes, endlbomwer@m BpEmMERlp op rrtsm@ntwgls af the

S%V%ﬁ,h?téln(\fp Vg k%%) ﬁ§ glgpa n g{ & Sﬁlergﬁlgde%gl% alijlrcl aglftherefore
b reRithgiof, 1R db)abec( “Rio-thkdia@d” bﬁ%ldl))glc@lr;&f)ws%sl d/iseases states,
di ssolving a conposition C, i1n an organic solvent to

ondiienss dictapiasntireatcris 8t Nty VeHON&ol uti on (b) on the
substrate (a), (d) evaporating the solvent to form an
Gﬂﬂ% kG «ih@¥GEqd” %)terﬁy 4rf fi’i}eﬁ hEREn ﬁf‘r@ﬁtﬂﬁﬁ‘?@a di@@ds@ hcondmon
functions as support for t l'ayers applied theret
isgbjachoa phidage pusllyticetwicohvgnbp aliwndl desirabnlsiyior nacwssﬂty of a
T>109 o referabl tran 521rent [g r nsmtta

199«6{9 Cri A oo Y s on Nt SRS AR 1

ﬂ-lgtlé'ﬂn TREEfcraRlcy h&%ﬁlnﬂoQt discage, 5015Hﬁ10r§@h1§]@&|& patient
I[))st rates are, for exanple, glass, mneral’s, ceramcs

@ppulhmrn‘ﬁs @ﬂnq:kn@\e modmh@pnﬁ@gashnbmqw aﬁRDé?sK kippssfis mde‘dlted”
t d h
SRSl 2R ATl S BRBhR RRlcRbL s

polycarbonates pol yam des, pol yesters, polyacrylates
and pol ynet hacryl ates, pol yuret hanes, polyol ef ns,

pol yvi nyl chloride, polyvinylidene fluoride,

pol yi m des, thernosetting polyesters and epoxy

as an al kal i P&T/GB2008/050180
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resins. The nost preferred substrates are
pol ycarbonate (PC) or pol ynethyl net hacryl ate (PMVA).

wabmsauissd rate can be in pure formor nay al SOPCDGBRI0SOS0180

customary additives, for exanple UV absorbers as
light-stabilizers for the opical |ayer. The substrate
i s advant ageously transparent over at |east a portion
of the range from350 to 500 nm so that it is

BREYRARICEIY Qesthble @R bR . OThik REght el tHe Bise! fodl Bkar@ble tikere
writing or readout wavel ength. % Organi c sol vents

aogahiion 96RMENE kinascewedi be lpe]éllaleQa rprqvnetagvmrp(at least partially)
conelstlng of C _s al cohols, hal ogen substituted G _s
&"8dhsl's, G _s ketones, G _s ethers, hal ogen

substi t ut ed G _4 alkanes, nitriles, preferably
aceikahhdrein] the tﬁﬁﬂ"mﬁLﬂt&&n” andppiied mnleepxtoteem kimhise P70S6K
Preferred G %%hols or hal ogen_s

F-CohY Sersinersgen FanGReiAgEM the#w& eit BofRgiedl adtivity of
P hich eff

IR LSS SR kA v v

heedaso boddcharoin, PHSHES dctivitp phnﬂha tedter case, the modulation may be

exaf | vor ano), referre
Qe%ﬂ% cga% StbRRG b SF et Bttty e ingingefoAad may
Qi B34 BeRGREANMRd aﬁﬁﬁ)hﬁﬁ}lsﬁ)q)@éiéa)l e, Qﬁ@udmg for
nethylethylketone or 3-hydroxy-3-net hyl - 2- but anone.
Prxahple nedic halcbgegens eispiebsion eacl@ling feyl ekcame@ teanecripgion,

%rag%}orneadq / (}%pggtotra{ﬁlslé'ﬂ?%a:] négéio HE a:ﬁgrqgﬁ:t%re lelvef htl egcrp?e%%ﬁ%% 1¢-

deiRtchyd Beetcaiiatey elentWB. wieh a@maecﬂygomaﬂmﬂ@ oButhé RIVEI of
coating nethods are, for exa i_mrer si on, fourl
O,

B7OS0K aeativagr atihaltuemdicnaans tr 5’&93@%) Febiy (o gramyale by
ﬁm}%]erﬁ X&Bﬁ{sgﬁe&% ert1|t1%] 1r[f1%1 ﬁrgglcﬁéer glj[e%ga Hftatl %ftul%a‘uon
I'gh vacuum ouri are use I ons

bﬂ&&d@ﬁkumnsmmVQEm&mgsewgen@nahhqhmaemmnMMEmﬂﬁoIvents

are | oyed, care should be taken that th ort .

SR PN TSR STIT TS O Fio S5 VAR FERESIOTRED @)ﬁ%ﬂ%@ cluding
I ye

gg%(eﬁ%%lﬁf}da?gg. ﬁ&?ﬁ%‘[ 6@9 g&ﬁee&) RY) SRI/AGRAELRE oMitBeRed

ayer The optical layer is
prptsiabbya arrsanpechabeffowers wdlkasthyans far lemo-)setbstyraatle

{8t phE s R indfine g e B P huisl TS ey m

3Rl QAR N MR8 P RS bB M t¥rpldtQMctBrdis 250 nm
especially about 80 nm for exanple from®60 to 120 nm

The éqﬁJUcaI | ayer conprises a conpound of formula (

Bwseip, the teenpnediaied’a ag gegedosicenigncton witleP E0KH 98 |) n
%les %rg(llj Eée Il ;(21{1(!1 v}éﬁf&l 5& exlaﬁl\é?e @ V%HPlzstr @‘st O%Eﬁl(lball &gos%tggégs %

ﬂ)&ems Gldtcs, emelitiomr tefipik elfeall&hyntabr inmséntﬁﬁs)%s imtended to
especially at least 80 % ght, the % by
weﬁr@mhrautwa Sé’é%tdh%ﬁart% PEQSEEIES v%ﬁ@% wates, I‘f@n%]a?lil% al
exﬁﬁems Ht%fveﬁHéﬁs%%the}Péﬁ@P&ﬁﬁ@ pId€rS (1R8I FRER,
or exanp e , tri escence quenchers,
ﬂﬁDS@h@hgeammﬂﬂngGekandmmowmmenheEmmasemﬂedan@dsemw,

ot her. additives th l re des
Pt eoB G Ot E BB E DAL GRSl and iy be
%%@é%e{r& afed/or foﬁ&%ﬁ%ﬁﬁl‘é%@&ﬁlﬁ%@ﬁh@ shfoad deehd discase,
desired. Stabilizers, 10, triplet- or
|smm sremodition (qLitreskelogy ar progfessionk aipisel7(f§Kadctivity (and in

B AR B Breatiae 15 Rp PR BrPLe Bl BbRRoveR g Bl ece

phenol s and derivatives thereof such as

o- hydr oxyphenyl -tri azoles or -triazines or other W
absorbers, such as hindered am nes (TEMPO or HALS, as
wel | as
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nitroxi des or NOR-HALS), and al so as cations
di i moni um Paraquat TM or Ort hoquat salts, such as

w@ eokaymsor b 1 RG 022, (c)Kayasorb | RG 040, optPonaBkos/050180

al so as radical ions, such as

N, N, N, N -tetraki s(4-di butyl3@m nophenyl ) - p- phenyl ene

am ne- anmoni um hexaf | uor ophosphat e,

hexaf | uoroanti nonate or perchlorate. The latter are
avaidcahhelyfcam proganil Caude\W! the alsBisk; stdte bKeyRBE@SW rather, it is
br ands are avai |l abl e from Ni ppon Kayaku Co. Ltd. In a
p@retﬁreplra@d th@ri’d@%Ktm@hvp@demsw iHlagastor sangitiens igelyds trose

ﬁg i é\?tafla%tlo%XI aepg f | }egaﬁﬁmnﬁ%gle Ip?o%;edsg]t%ﬁé A Wﬁ%ﬁ %ﬁgétﬁg is
mWaﬁMItyhnWﬂ{?@E Iafcades arheablle 40 BniRupplicfie ltr&b)ﬂn)ena rpmpl@lams
405 nm Preparatjon of the optical data recor

REHIGHEIAOREE Bol@ ther P%ﬂSéHu@PW@tGQ rﬁreéfmqn&%’ |ang] aPaOSﬂg mediated
I: I
%)ﬁ)%?&%&i;gg \(/)gﬁ& I1f£\;r?n51§ estbf%g) n%’l BK oewﬁﬁégpf)pfnﬂgect
anldl maiy boakcstapand/e) sﬁﬁmhiytl fogtha olpieﬂaabn bﬁl}he rtl;eaalhesm
called reflective |ayer, onto the optical |ayer, (f)
Bﬁﬁ%bﬁ@<%O§@86ﬁdfﬂsv§Wewan§ed | ayer to conplete the
di sk, also called cover |ayer or protective layer. (e)
ek lte?ﬁlt "11Yt@rdeﬁﬁf@d’ * if BeerAPH drC@lell ABred tol REnEBAPAden6y which
reflective layer is preferably effected by sputtering,
vHpds a pbm@lpgmdrchange\m@uu ffﬂvclr Tiylsctlhe mt@ra’bntvapmﬁy comprise
tec n
SRR P bentrbiop i S P EOLBR GG i
pRth@al o€ célRfidratddhemidadyeint. Red irﬁéi”tfd:ﬂ’d@)nﬁaf ﬁll'ellﬁﬂeﬁtlon typically
suitable for the reflective |layer include espeC|aIIy
rEEe (et capiluie |9y Sha theragpdepaiadiit 8¢ propRYlaxis oha disgassior
C&%h§§don used for recording and pl ayback, for
€ the nmetals of Main Goups IIl, IV and V and of
t he Sub groups of the Periodic Table of the El enents.
Alnjesk the GnfexPindicBles oBicrwSe, refRggncaiherdin, to CGi);2-kiginoSt(4-Y,

L,TiZ, , Nb, Ta : . W Fe, Co, N, Ru

eforiord 1] H 1y Bp-phiy Fptianelntr g SOttty
RernuliPe () 5 the mnaX@oMn&Hd@ﬂl@ Rl haYSasiRr RAbnid! @lt, solvate,
especi al 'y suitable. Special preference is given to a
Nebkidetthmemery end priotegtedrformmthersiol, ver cxagpigp e disgusiset! leglow.
an alloy thereof, on account of the|r hlgh

flectiv a r
B f PapUi e BopBEF B en S RENE HTainble, I feon BR4hent
pheaGdnhfosind WhiehuRy @) i8 I@ﬂiet ehniaf Nrokilde And a;mﬁ thd frhlef a free
support or the uppernost |ayer either directly or with
PA¥- ai d of adhesive | ayers. The material of the cover
| ayer may for exanple be the same as the material of

afI Ghan an N-oxide and

LSRR Pt S P B DY S N
eumﬁh@ﬁnmmﬂpemtles, whi ch may be nodified further. The
plastics may be thernDsetting plastics and

her.nopl astj ¢ stics. ere ce |s v
SARRGADG b w0 4y et Go it v dhg Eletdet ive
| Y, B Goeu b1 S I3 Bropdvriel, Q’S‘él’e@fzbh’ aaurmbep FHIn©eonaRl (Ealtor),
to produce. A wide variety of radi ati on-curabl e

ianel¢ Gl Vamethk@doiar), BEN- %%@fO%a%uféard@Y% dPaphess,

TRASEIB 0 SHLPETES BBy IR0, AR-JPRLASIAALSR
thiek haswin Xy dntc @tvdhs uﬁwdlca ra(grmtnl salt dorairisries litdy bingporly
C 4 alkyl groups in at least two ortho-positions of
the am no groups, and oligomers with

di al kyl mal ei ni m dyl groups, e.g. dinethyl maleinimdyl
groups. A high-density optical data recordi ng nmedi um
according to the invention therefore preferably is a
recordabl e optical disc conprising: a first substrate,
which is a transparent substrate with grooves, a
optlcal Iayer (recordlng Iayer) mhlch IS forned on

LLLLLL o, s o o o Y

b1?%h6m1cal
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conposition C, a reflective layer forned on the
optical layer, a second substrate, which is a

WO candpmeent substrate connected to the refl ecP@meB2008/050180

| ayer with an attachnent |ayer. The optical data
recordi ng nmedi um according t4 the invention is
preferably a recordable optical disc of the WORM type.
It may be used, for exanple, as a playable HD DVD
chsIb ade ﬂfe'ntalidﬁllgghé Rlutel & il & Ppseprials soBldat EAdhar the salt
di sc, as stora?e medi um for a conputer or as an
PG@EWH&B@HUM&WI&WG security card or for the production
of diffractive optical elenments, for exanple

| t
DS CRLATR e PR P34, £ S5O R, IR, BSROLT i
exankl Exanipexsfofned a&dﬂuay eaﬂ& intludé mltalf&quomh i acidl eclected
construct opti.cal data. recordgng nmedi a havi

ing.a :
Sear the igfqppsongisiiig &asah: &4 N6 OFsc e AdigIc a&ggtl“s asegypic
c t s

e AR OL L i R SO, S Bie sy At ROM LR

hnmnmmt@ﬁkmanH&:bayﬁnsﬂumabnmr@0&1$Bmgq@obéﬂmﬂbhomhﬁ

recordin E%er and t he rgtlectln Ia er q@ﬁ/or 10

Stk Bl RIS SXel e A&t PR sipane

gﬁﬁﬁ)’h§ﬁ1c°éthzﬁlegﬁ1§h&ﬁé i Eydi‘@i}%fﬁaﬁésugh'l;h@ forS WMmadf)S or
I icone resins. These optical data recordlng nedi a

g@ladadc rggntmc,tgh@cqhﬁpﬁemc; Bfglwmcb elupumwc(ecg byglucuronic),
ces ho

BIPHERIFE: [ty haled Sl SFRERE PR RO B omic.

g@r@a@lbﬂ@ Hydribdie, iseMAld, Qtit &e. gC(W}“—Lnl@@hoFHnldf(B} DiLylabtyc),
e readout method; known function principles include

t%@%ﬁ@@%ﬁémml&f (t)ﬂen@haﬁg%lomﬁ, EPl-reRrdelcssi on or,
f t
RIS Abnonic, Bad RS RSP e dblublich®2 SuRAGHERY, L ©

napginkatessi, Gnhmlplfoﬁfd e diyiday-2Megphtdie nmn)hnrcahltld@todmc orotic,

recordln nEdIun1lﬁ ructured for a c aqg

PEalice PR ms'hc PERQ1S. § wﬁm@ PEQRIQIE | [r-@¥TOg AP t?él&ﬂhc 4-amino-
rd r.e el 1Rk A ql

SRR SR SUIREL S SO AL (OB

polotrestlphenit Gyep- Kohmhew@dm&s:arunldycﬁlm@ sphvaerid geids; as well

su not ne ar i. ansparent) / reflective
P%%%&ﬂﬂigggﬁﬁﬁ‘ﬁén ﬁyngﬁﬁhm“$ﬁe%%bedlent transpar ent
protective layer. In the first case, the light is

ioHel pdadula lefiiiptdTQcRILARRIOh seltd@dcludbeda@asorhiRdtwich hydfrdloric,
case the radiation is incident fromthe recording

|h39re¢dlgmﬂ|@srétorlwmm<:e suiphyrice 6@ ladticotrceine, prabie dpalige
t .
80805 vk o B GRREL gh F FRL SR Bk i
fettfaﬁésutmnhicpﬂzqﬂlﬂﬁﬂdnumlptt(ﬁucqfvatehe dcetq rpdcbpmgombtﬁammt to
be used according to the |nvent|on i s general

pradaasrederurapiednd elobisnicagidsy Ay ih mé@éetﬂuwfﬁ%laﬁ Aty-get of
SRR AL BrfilPARARh frobhiBA alil PR SLRN. the
low ng different structture cones Into

consi deration: transparent support/ recording |ayer
@amheo gedulpyof aildtaidtizipe selth) inalmdes dafts éxrpedifieom acetic, adipic,

aren pr.ot ective | ayer. cording
T T R e TN LRI
$YBReAris] Hetalid, TAMhialie, hessidipHotidkebacyd, dRafE, suvdigicand
appllcable fromthe protectlve | ayer si de, the i ght
destagistasidsi n this case al ways being | ocated on the
opposite side. Suitable | asers are those having a
wavel engt h of 330-500 nm for exanple comercially
avai |l abl e | asers having a wavel ength of 405 to 414 nm
especially sem -conductor |asers. The recording is
done, for exanple, point for point, by nodul ating the
| aser in accordance with the mark | engths and focusing
its radiation onto the recording layer. It is known
frontthe speC|aI|st I|terature that other nethods are
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by high light stability and by sharp boundary zones of
the pits. Special advantages include the high

wa@eonsnast the low jitter and the surprisingl yp¢n/gB2008/050180

signal /noise ratio, so that excellent readout is
achi eved. The readout of infddrmation is carried out
according to nethods known in the art by registering
the change in absorption or reflection using |aser

Tad béthpQihd o TErohlY B hiaQrex A€ 6PMBhOHr )ik &t SdePendhS Bpdrothd
nmet hod for the optical data recording, storage and

pKayb delacet fromfvdriemtheoal! isdhened. ningtrongsariagidp, thapasic pyrazole
recordin dium.accordin he i nventj | S..US
R N g
Mragdoh NFér Mauple ndice thange had a pKemwr B3OtHan ablA 3nwg. diecid
conpounds of formula (1), preferably the ponEositions
eichgsdirenshios apis sullinrigracd riefleprabeadiogeuipent FBPYRE P

. | . 3
R TS YRS PR SR g
requi red optical characteristics, denonstrated when
Thedalt fortmkef fhercompbumad siofoirdulki(lrare typicaligpbarnagedieslly

ey BREIe g agR RURPZ S DB alioER 4o g il oFftiseussed n
mvel 200t o7l aterBicctiiealRbeQcplabRBNaNgd, PLBC, Vol. 66,

preferably achi eves n values of the refractive index
op. F-1dmHoweverpsadts that aret g phamngecwically agacp@bletroaysdep bim

a_hi sensitivity under .laser, radiation . of high I
BeshuttlyS Sl Kyt it @RS nsh BEI PR g D Ry
deshplaBl apgciSuah n@@p@zﬁmacamicelg}ﬂmeﬁtdbla Reltofens,iwhivh ity be
and stability (in dayltght and under | aser radiation
geeliiprsaampledaribe pyriicabigmen searation ¢ die compnonad ok fpsmpla

[ e t il script wdth and a high

g@ﬁ%?&@ ,pmgﬁga(ﬁgﬁ%ﬁﬁgk maxi mum (| anbda-max) in the
preferred range between 330 nm and 500 nm as bei ng

fiihe tempewhd afrfotrhule (1) aseralapiptm davkidesandrncke Naoxadéssat yithin
from380.to 460 .nm . a deco sitio int (DP) in the
bieeteaps %%‘il? QﬁfgféP%? af te Pamelﬁ?%%&i 880C and 3000C,

nore precisely 2000C to 2900C a sufficient heat

1€ bRAsG LRI bREERAHitNOc RYJuRl TR RGBS (1Ris GONRPNOSkides
related to specific paraneters neasured on disc |ike:

a lowsinmulated bit error rate (SbER) a |ow inner

PaPiidgs e by foraed by prataiepbef) the gangpiggimine i axidiging ggent

0 er r [ r - OPC:

SR NG PERRI IR PPUR B pPRIEh o RUUCR o
ce@dplot dstiedei! |0y niatCidinister By ierhyalsiarchr ¢4ddnignpBiikey s
an appropriate partial response signgl t Boise rati o
(BRSKIRCE, PRasshMitie paktiqulapst hxiden gany %ma@% bHcgerdpee of

u r‘ I N . .
el s R L T SR
Gacaddsoitlshahl @opaoxyhendec ea@d SIERRA), f@mpemateumeanaherl 80
to 3500C, fittin ith the thermal requirenents.
A@dPWﬁBﬁéﬂq ?h?ﬁggﬁﬁ%ﬁnpounds show a high solubility
in organic solvents, which is ideal for the
Mk RomPSUANG BIREESH ch® bEPRPARE ttdh€a eREMERMI (@ &If Shelfre
use of a conpound of formula (1), preferably the use
ehardiogspnd thei Banaptiomsr by uspg p cuitabllasepprafion laspriquapuch as

AR SHRSRACLA PR SEISHRASH £ s SRR SEPATeAhiques

are well known to the person skilled in the art.
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wWo b@sitmsant i on,

speeds than the conventional |X speed in HD DVD and
Blu-ray-discs. As a result of the use of the dyes of
the recordi ng nedi a of the i nvROIL/GBR00S/050180
advant ageousl y have honobgeneous, anorphous and | ow
scattering recording | ayersA42Further advantages is the
light stability in day light and under |aser radiation
of 0.4 nW conbined with a high sensitivity under

A SBlaltb@diiad iohiraf cm&ﬁ%?%g [{thé snaiBi8MSrsatn beveRsated by
possi bl e, power densit Cy referably less than 8.0
fannfieg dllas(er@p@emem @alter@fhe@lam 901d%@§htah éh) -ty 24, (2X

R e A B R et
QRC( j-eauplicculpivaid, defReatasy th@diaét&rel@ﬂ;&ﬁiefﬁ 8 IEXI%@IUES
UV-vis For UV-vis spectra, max and_ e val ues of

é@ﬁ%@ﬁ@ora pad ghen dlisspriaidng e @%ﬁ%@ gays thrAndividual enantiomer of
3Odggotoneter t he compound was dissolved in CH C
or in tfp. The values are obtained by bal anci ng
the nmeasurenents perfornmed on conpound sol utions at
fThe eempodriderféotmnda (g endudat ivarnsts Weh bhagr ploirerﬁmt()pjl@) For
e.deIerm ation of nelti.n i nt
WS EiEbant R oSSt KebptrdrBae P dreS STREBIT ppy al
Ts%?op@é“gf fht @[e)&le\ﬁ@smee%ﬁ 148 kderehferofiRdtoReh E‘rﬂ:hﬂfe@fmﬂhﬁ} its
tenperafure ran%é rom 20 to 350 OC, "heating rate 2
StapenH, ThéPahd ﬂihp%mllarlmefm@ﬁmmqnmdwvmn ingimyle

| HR) 12 1 f DP d
R R obhs RS er i nLor s ST B dd og O "

al um num pan. Anal ysis conditions are as foll ow ng:

Taspei@ty hfty bargHoddioao2 hoi-eadddd0(. Inemticnotmteant of the
10C¢ mn, nitrogen flow of 50 M /mn. Values are
HerBHoR, ﬁléedcw%mﬁw@% 58 GRHAMACHYS ISREICY qognpounds are
0 ohRER

RO e I o R S S Mk oupd may
tontaiai e o atdroradRRENE)es ACdefponnds @ntaariog suvh radiasotopagmay
ﬁjech gues .of PRSNR are described in a book avail abl e

F &M Balfg?%?ﬁis i GY¥eNLi censing Co., Ltd. for exanple,
Annex H of Version 0.9, PART 1 PhyS| cal
%&ﬁéﬁcbﬁ@hés@%y f@MBleﬁ@}?@ﬂefa ¢ abi i@ forklis@T thestsmhgorinds,
Read- On Di sk. The higher the PRSNR t he better.
Splwmtle&(%@ hyiltates), rcompt@ne%(e(gmrh}sw eReRplpxasios glagvates with

measur t.echni of ShER ar [

SERP P gt D R Ry CoE N ARG Gs T Qg
AN FRI-BrughBN@¥ cbmpbunder ByomprélirSgs” RAREark f&fbé@h@&l any
Speci fications, DVD Specifications for Hi gh Density

ReagowK) aips sRnverlRd i g inte pdiodpgreal I iR FTBFOPRANR defined
% d, SbER are nmeasured in a state in which information

as Ilbeen recorded in the adjacent tracks. Reflectivity
(R) A definition and the neasuring techniques for the
IFlog btanieé, | soatei prodryg( &) citsrsdé diordchied compaunddolg., a

ai.l abl e from DVD For Co., .Lt.d. for
& zas'fmpglcal}am@ﬁpt@blsﬁn%ﬁ ey B o Dirp pisiapafi. b8 eser
éﬁﬁ%ﬂ fﬂ’@)(ﬁ@sis cl@é@d% Ol d fhe abiiRNGuk ORudt &ierPBAS bk Yormed
On Di sk. The higher the R the better. cle
quwbtenﬁ@i@nd@)g ceamplf, @f@gmcﬂ e fmdrwl gmup@w( O)OH) in the
bala ters’n gh Vglier he PRSNR r10r ol?e on %Ian ther rea tive
PATSEE FATRANN T APRIRAlP é’d PREHPYRE™ RE“aTs

TR fprdsBittith (@t REMbbEndTIdlloRsM bRt didtidh | mIaqul@ard a
conpar abl e performance the better.
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"Ex." means exanple, "Conp. EX." nmeans conparative
exanpl e. Exanple 1 107.2 g of

wQ@2®831a8ué met hyl i ndol eni ne and 183.9 g of but yP¢DAB®S/050180

were refluxed overnight in 160 m of
et hyl net hyl ket one. The tenpéBature was cool ed down to
400C and 120 m of ethyl acetate were added dropw se.
Tenperature was all owed to reach roomtenperature and
EQBmPles of sikhydtattRhiRt RbNEERerd diliticaRekR b thid@rmula -
resulting precipitate was filtered and washed with 200
M=QIOR mgtcimBds:at e. The obtai ned solid was stirred in
éooalgiyl of ethyl acetate and filtered again. The white
ofT was washed with 1L of hexane and dried for 24 h
od.g 60AE -BndePr, vike UhBL L -oBaf-iBu,dtBl§0. 7 g of conpound of
formula (lc I).20.6 g of conpound of forrmula (lc I)
Sneamgiggdlyt o 50 M of acetic anhydri de foll owed by

i1 .8. - T
o hBRe 0l P SR RRRHAN £ 2 (R  M0oc
aaftloty-@; gdlk- gr een solution is observed. 2.5 g of
2odi um acet alt@,g are added to the reaction mxture which
S MetPWERBE t 0 1000C for 16 hours. The resul ting
RbMfchyis stirred for further 16 hours at 25C
Tenperature was cool ed down to 00C, the precipitate
wevsldyldxtyercéd); washed with 100 ml of cold water and
dried unﬁl r vacuum at 600C for 24 hours to afford 10.5
GCBPONHE )gon'pound of formula ( | I). Exanple 2 87 g of
qoRetorguBAUs HCO were added dropwise to a solution
conposed of 54.7 g of conpound of formula (20c) in 600

it (1 ohetheyh kmesithyd iethylgarbenxdexyeétydr . Tenper at ure was

reased 0C with an ic d 67.7 m of a
LR RS b B AR Ee8135 356 by wei ght)
Weikraptake ttacbodpixs ethwh icl do liyp edrbdny €xashyti nt ai ned
bel ow 5C. The resulting solution was stirred at 00C
flgryclphexiwarbonzlopyetbyl; a 10% aqueous sol ution of

' j ' re added and the m xture was
g%&g@%ﬂ%&?a‘?oﬁ?%&%&ﬁ%@e@osed of 46.9 g of conmpound
dfcytbhaxwlex-20b9nyl@Sethyy OF Na COs and 400 m  of

t hanol . Aftelr c);) lete additl_on, the mxture is
f5tradydrogyranylp ik ERONY ONSRFYE r oom t enperature. The
LQWR- VAR R dnd v Washdhivlokesigd; washed with 8000 m  of
Wa(tqer,r gr@i gg&ugde?%%acuz& gt 00C for 24 hours to
&4t asratly@Sp gragylpdarooyipoymdthol; ahdr nul a (2Qd) as a brown
olid. The 85.4 f co und of formula (20d) were
irféasﬁﬁagfqpﬁfﬂagﬁgo%ﬁog&ﬂw "et hyl ket one, 95.3 g of
met hyl i odi de were added and the resulting m xture was

r &fsb woatt frodrudSaldauti sated@IPREEAII a0 Wasd GReked tdmpaad) or a
tenperature and the forned precipitate was filtere

d,
weReendvhigh. pon fprthsr chemisp) wastipmk wiekls dhagsdive cpwgound (for

vVac d
e U L 2 b S P S
Tabtted EAdyms handsug TieerphyGRERT), PolyperdiregedEntymee Prodrug
conmpound of formula (I 1) and conpound of I 20
jerapy EBTzaérl@Aldecbre@teelenéymﬁ}r%@g@m{lﬁﬂﬁé’@ 8EP For

i Y

e g g o B 8
doaprbetan anfioCaaiddséBd8Bagveof et hyl acet oacetate were
added dropw se followed by 48 g of piperidine and 166
g af Ijllugna respectively. The resulting m xture was

ight. Toluene was distilled off, 160 ni
of water were added and the m xture was allowed to
cool to roomtenperature. The resulting slurry was
transferred dropw se to 150 ml of cold nethanol (ice

bath). During the transfer, the pHis mintained to pH
1 by addition of
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concentrated aqueous HCl. The resulting yell ow sh
precipitate was filtered, washed 5 tines with each 200

workoosfilosad er and dri ed under vaccum at 600C f oPCREB2008/050180

hours. 37.7 g of conpound of fornmula (cl) were
obtained as a white solid. 8468 g of
4-nitro-2-am nophenol were added to 100 m of water
foll owed by dropw se addition of 16.1 g of
TaeesRpsdHdes (RORRAUR (NGnd ittBRhabhcLatbRi @0 8@rdoPcan be
00C and 10.4 nl of a aqueous solution of sodium
niepeict dy((B3MRHPy shoaingihtSchowe é- added dr opwi se, keepi ng
the tenperature bel ow 5C. The yell ow m xture was

. this. ¢ . e
T SEHRE P b TR AHE o 3R s e REPELBEHEL 1) by
erpeuURith afimbdyRulpaofiam)iodidd il dindetlgylaflpladielimtiacgtsinee of
in 200 M of water. After conplete addition, e
P &3 (Eignd hidiacvase ded asspdivefbidrigek ﬂte_ qp_szsﬁﬁ (35 then
R o B ARG R R B RN P LIS i

tedtang, tongles theaounn{1a) a69GCemor mB4urhofiRs andl§- d@nigoroérs.
conmpound of forrmula (dl) were obtained as a yell ow

lid. 7 f co nd_ .of .fornul a I 2.81
Seseineiad dnderonin e SedlShipRICbubput i dragaa55
f@fanbhyl] NIDESox fbotclag2Gf)- 1 Higtdwlam e preerceaddgsiiladium
dropwi se and the resulting mxture was refluxed under,
gelalybi (Gudorditrdkonsplicoy phaspdnanpabladingy (89) welehguakbrapling
to roomte re. t S Ne} E
OO RSP B SRR UBELRS At e
veikcen@thdeadpebtam Seind U0deriSuaiikiebbplitgd coadilionkh givies kdatively
was refluxed for | hour. After. bein cooled%%p room _.
peppEPdudyildsiand thy reda is IO WRLYFHEIGuHite Rl pggause of its
N SOy oI o0 he PL R 008 e B o (.0
8vihG Boogroap mpotebs Pof =Bochol @vd ho pd)tested mtabiediatee(d 3psnd

reeni sh-prown sol i d. ample 3b 5.14 g of co und

BreresybReing lclreﬂinfdlaﬁes@& OSTR <DUBIT OV SR AT Wior o

. f . 19PW 1R rée¢t8d by¥ieN%nown
(A el P e
ofetlaclet(opi using BC itf atlear/nocsiriod whcra B <t Boey, to rgevel ths prealgct (15)
continued for four hours. The tenperature was then
F2erEEE™EYSC and the formed precipitate was
filtered and washed with ethanol (50 ml). The solid
was di ssolved in 250 m of dichl oronethane and
filtered through a short pad of celite. To the
filtrate was added 250 m of ethanol and
di chl oronet hane was sl owly evaporated. The precipitate
was filtered, washed respectively with 100 m of
et hanol and 100 nml of water and finally dried for 24
hours at 600C under vacuumto afford 4 g of conpound
of formula (10 1) as a green solid. Exanple 4a 5Qg of
propar gyl am ne was added in 20 m nutes at room
tenperature to 51.36g of cyano acetic acid ethylester
under nitrogen. The resulting m xture was stirred 12
hours at room tenperature under nitrogen. The
precipitate was filtered, washed with toluene (75 m)
and dried in vaccumat 800C to afford 48.57 g of
2- Cyano-i V- prop-2-inyl -acetam de. 51.79g of acetyl
acetic acid ethylester were dissolved in ethanol
(160m ) at room tenperature under nitrogen. The
sol ution was cooled to 00C and 27.08g of sodi um
et hyl ate were added. The resulting m xture was stirred
for 10 mn. and 48.57g of 2-
cyano- V- prop-2-i nyl -acet am de were added porti onw se.
The suspension was refluxed for 15 hours while ethano
was exchanged three tines to renove the water forned
during the reaction. After being cooled to room
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formula (c2). The preparation of conmpound of fornula
(d2) from conpound of fornula (c2) according to the

wexasplw43a was done using 21.9 g of conmpound PET/GB2008/050180

formula (c2) with regard to 2 1.5 g of the respective

am ne conpound to yield 36 d@5of conpound of fornula

(d2). The am ne conpound for diazotization was

2-am no-4-nitro-phenol. The preparation of conpound of

f or nutia 11 6) fromc d of fornulac

accordi t ooexanpl e 3a was |done using 17.

compound of [ formula (d2) with ¢egard to 6.1 g

-VH20 t o Wiald 15.3 g of co nds of fornul
conpound of for ( 11 6) (219),

of formula ( I 1) (3Qy) and twiethanolaninq%s

were reflyged 24 hours in ﬁbpanol (800M ). Tenp

was allowed to cool to roo enperature and the

precipitate was filtered and washed wth etha$ol (3c

50m ). The greenish-brown solid was dissolved'in

di chl oconet hane (800m ) @and filtered through a pad of

celite. ) |'E: 0L

reduce pressurétuntil a vo

et hanol were g

under ﬁgdUc»

erature

ressure. The p
washed with ethanol (3c4fsl) and finally dried
hours at 600G/ under vacuumt o a
desired conpound. Exanple 5a 8.6 g of
2-am no-4-nitro-6-acetam do- phenol were added to 190

m of water followed by dropw se addition of 36.0 g of
concentrated aqueous HO . SqEHisel at ure was cooled to

00C and 25.5 m of a aqueous solution of sodium

et o i , L se .
it R Sal i
&t iheraetdfaatexamhpls usmgpler ctitat ehrboratdgraphymetidus amil other encthods
gas . gﬁﬁg rgur‘r’ped in a mxture containing 23.1 g of

Sﬁﬁ% CI5¥: formul a (c3) and 45.9 g of sodi um acetate

in 210 M of water. After conplete addition, the

1€ 8tlthdrRGpdt thdin@eigsh blideLsplob&d fordthe pRPBRation of a

tenperature. The resulting orange precipitate was )
pmpeynsid! the Sredlag16), mdkcharroesse Rompaseitheempapleaf agrigtecting

dri d 600C f
T A R Sl
s@ardling2hOoglicafl isc@epadmpbuidByhal dB)ing the.I2mntdmer

CoSO 4 H20 and 1000 nl . of acetonitrile were refl uxed
flgreato The mpeatdon also prayidss acpePwd RisPHabIGEY dhey ng

RERER, 2B L PEmbSR RO YRS B o B aid

teocessom t enperature, the solution was filtered and the
filtrate was distilled. To the resulting purple slurry

r dded dropwi se 160 m. of ethanal and the.m xture
15 Tt g By areioR Proiden e B aegiTband

i tRe (drR@120(18ERiSHr ROBWE cOmBARI(H)RERHWRS compound of
??Ifgﬁgggfmzéiedzﬁgtﬁ 60.ﬁ§?of ethgnolfbl80 %? of P
et rmualad 13 withia priee lead valiveat teooaple(194 hour s.
24.2 g of compound of fornula (12 6) were obtained as
a greeni sh-brown solid. Exanple 5b Conpound of fornula
(12 6) ( 11.14 g) and conpound of formula ( I 1) (6.53
g) were refluxed for 5 hours in ethanol (160m ). After
bei ng cooled to 00C (ice-bath), the precipitate was
filtered, successively washed with ethanol (2x10 m),
water (2x10 m) and finally dried for 24 hours at 600C
under vacuumto afford 13.4 g of the desired conpound.
This latter was then dispersed in 600 nm of
di chl oronet hane and refluxed for 2 hours. The
suspension is then filtered while hot on a pad of
celite. The dark filtrate
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is concentrated under reduced pressure to dryness and
dried at 600C under vacuumto afford 10.4 g of the

walemsnad4conpound. Exanple 6 9.4 g of conpoundP@f/GB2008/050180

formula (20 1) were refluxed for |lhour in 150 m of

et hanol . Tenperature was deckeased to 600C and the

sol ution was added dropwi se to a refluxing m xture
conmposed of 10.4 g of compound of formula (10 6) and
100 M of acetonitrile. After conplete addition, the
m xture was refluxed for |[4h. After being cooled to
roomtenperature, the p (pitate was filtered, washed
with 30 m of ethanol, \{000 m of water and dried
under vaccum at 600C foN-2¢4 hours. 10.7 g of conpound
of formula (10 20) were obtai ned@; a brown

sol i d. Table (A6) shows the phys- chem properties of the
edupouXds agfoupds(@H)aer ¢ byroaatd estonpoup dsuoh af admd. & (10

ARk A O
@s%p Qy fé@a@fstrfpgéﬁmb@sphhb ballddiii P0)§ s8N SudultifcoM@bpnt

metal atom preferably selected fromgroups 3, 45, 6,
gonditiors, to gove alconzpeend of di fom@llavélr‘t)o@o EerTeing theforetReting

lgrougr}f(? trgﬂlt 82&11??}1% (i(ﬁl’ll n: b Ei(f‘l)l%d Ig;\lloe%ee&{ef) P% gly‘udnaﬁy

k&iRRdtingahe Opticd] kbMES caﬁigomﬂdote Peadens hyind the st @astiomer
ot her selected fromthe group consisting of H, CN,
treseothal ogen, NO, OH, SH, S2-NR 2 1R22, CO-R 20,
S2R20, CO-NR 2 1R22 Cl-10 al kyl, C3_i O cycl oal kyl ,
ﬁllri}gepe %%n@tﬁé/¥og%ﬂwge(ggﬁp hlaﬂ ﬁ%ﬁ%ﬁ??@uﬁg g?d g:ggoup’
suﬂmitutealtﬁﬂdlebyspbctcuftheud/emnomal or different
substituents the substituents being i ndependent |y

om. t her elect d f ou consisting OFC
Nt GRS b HENTTTE R WhgeSR RGO S5
%B%yl g(ouQ al REMla, mﬂh& a:sf)e%t af the ,m\%n%n | R éfttred _hﬁ!ﬁ‘medmte

and the O C 6 1 2 aryl and the SC6_ i

él%)lls ﬁ@uonglpgn@dmh@rﬁtm}f%eﬁ pPosg9sdi tuted by 1 to 4
identical or different substituents, the substituents

[ d
R AP O RRE Ao PS8k S e
a‘)‘mpbm of@imiialloganbe fifeBareCBy ifolbvainy lthe Iﬁbwed Gesahkgd 1,n
S-d-10 al kyl and NR2 1R22, O-d-10 al 0 al kyl
dxemple & @KN Po%ﬂoéﬁﬂﬂ“@%%@s) gné gherld%ﬂ%wg (i Srepi Gl ing
N?seﬂ)ﬁ%t?ron Yﬂeﬁﬁdg H@scﬂﬁ&y éb%Qfe aﬁ@ éltsedvlﬁergﬁeﬂeﬁl n-butyl,
t RROis - R22 residues are
i dentical or d| ffer ent and | ndependent l'y from each
dinhigrpreaidguroeds for omkitpethg ingenmedows ¢anpavgd ¢12)Hs ilostrated in
glﬁev C6_i 2 aryl and Ci-12 al kyl -NR 23R24; the R23

nf—‘&%f resi dues are identical or different and

i ndependently from each other selected fromthe group
consisting of H Cl1-10 alkyl and C6_i 2 aryl; the R20
residues are identical or different and independently
fromeach other selected fromthe group consisting of
OH, G _6 alkyl, C6_io aryl and OC _6 alkyl. 2 . A
compound of formula (lI) according to claiml1, Mis
sel ected fromthe group consisting of Co, C, Fe and
Al;
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RO is n-butyl, allyl or propargyl; R represents G _4
alkyl; RROis Hor -NHCOCH 3;with the proviso, that if

waRosa1084but yl , then RROis -NHCOCH3; Rl | is PCDGBORNS0180

R12 is NO2; R 3 is H 3. A conmpound of formula (1)
according to claim1 or 2, Mis selected fromthe
group consisting of Co, Fe and Al; RO is n-butyl,

all'yl or propargyl; R represents n-butyl; ROis Hor
- NHCOCH3; ¢ t he proviso, that af R is n-butyl,
then RROis ; R12 is NO2; ang R 3 are H
4. A conpoun mul a kdgu, accor divgF g l aim 1,
wherein Cat+ is a conpoundes®f fornmula (1); and An- is
a conpound of f | a ( 109MSQ 11) or
(12) . PHARMVACEUT This inveqtilon rel ates
to a pyrazol e-con alnlng aryf alkylan1ne conpound t hat
inhibits or nodulates the activity ofrbtein kinase B
(PKB), proteinoki nase A (PKA), ROCK ki nase or p70S6K
ki nase, to the use of the conpound in theVals 84t ment or
prophyl axi s of disease states or conditi|dfsCdedi at ed
by the said kinases, and to pharmaceuti cal100%
conposi ti afs cqQntaini ng the conpound.

speci ficall yeo|_,nvent| on relates 1 shngl e
enantioner o - 01} (4 chl or ophe

| -[4- (I Hpyrazol - 4-yl ‘p e ﬁgganol p arnﬁceutlca

conposi tions co VRQHIE.QQQ Hﬁﬁc5her" ic uses,
as well as metho or itd pL Varation dad hovel
process i nt &fhedi nventi on

i dt es. Backg?ound of h]
Protein kinases constitute a large fa 'Hylof
structurally related enzynes that are responsible for
the control of a w de varb%ﬁé}dg si gnal transduction
processes within the cell G and Hanks, S.
(1995) The Protein Kinase Facts Book. | and |

Ae 8ERIMC2, hEsiHstitord HehLghenda®)(10)iB olkienasg ﬁsmarayso;hae (11) by
categorlzed into famlies by the substrates the

pHeEPh W,itwt]am@thy@u@)homynblpé]dﬁ in gingadhdeulphoxide in ‘[hey presence of
Brbglg ésn%‘é(,ermeg% b 319 ave é}{&ﬁgtﬁhaétgheg §(%ﬁ1lllr§%ghlﬁ&cﬁase is

ave been i I ed or r espond
réplaaa hv1ﬂqf pdt&b@ﬁlﬁl ﬂéiﬂtﬂﬁﬁ@xlﬁa mithd lﬁﬁas(sﬁmgtert-lbl&nklﬂe 1sStdl&ed to a

Hunt er, T. 9:576-596 1%? gqlghton
éfrpldlgétl’é”ﬁ%@IXtE‘??le&]@‘?b%lfﬁpltefQ@ei §10) ppd umet Phorkljélmw ide,
S8 Bk TR 8 oty Gl vl 5835 398 s
(raxa&zt)lan scRlion &jdride ke s1gmﬁcm adhaitfagese Firgtéd rigertthai r

G5 e LSRR D AR DA g i o B v

%a!&%htsk hNRIESecasO WRLL kSR HyBHAe IsNis8d &Cthb BAR, the rerr-butoxide
protein-lipid interactions, and proteinpol ynucl eoti de

ican b¢ addeiddms pretﬁﬂnqudnvqﬂdu afﬂ}@rh@tl@qphemrwdé@ may be
" ethy suf%)ho ium 1081de R a2 h}qe uq;r;'hom ¢. This means that the dimsyl

anion is consumed very quickly after it is formed and therefore only small amounts
of the dimsyl anion are present in the reaction mixture at any given time. Thus the
use of potassium zert-butoxide avoids the formation of large concentrations of the
relatively viscous and somewhat hazardous dimsyl sodium. In addition to
improving the safety of the process, the absence of large concentrations of the

viscous dimsyl sodium means that the reaction mixture is much easier to stir
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Ki nases regul ate many different cell processes
i ncluding, but not limted to, proliferation,

waledoBaredmd | ati on, apoptosis, notility, transcrP@L/Gaes/050180

transl ati on and ot hersignalling processes, by adding
phosphate groups to target poteins. These
phosphoryl ati on events act as nol ecul ar on/of f
switches that can nodul ate or regul ate the target
BN&Y Rk Mndtt @ERGE MixihyRE tcaBactRhOsRNAE ¥ ditihie PlodaRgedet
proteins occurs in response to a variety of
excketiod]unglagied oF greamp QB rensiedsnatprals anradrianiagernelish is

S5 B LT AUl RS AL BB e

APIPEM Q6T @t ecaefa@tseind pkddi@s €Fhdsel beidfitNart Pasicaiadl lappegent when
pat hways to activate or inactivate (either directly or
ﬂﬁ:d'pacé@p|1§/§arr1e(beuté>)@aqﬂ}g{g§r scloasiga Bopicparg qEgHEIes of 50 grammes
bP &ldteﬁé Qhy Ipcfx%eeg'i' wh&E§PIR beef Y gl ?{eeﬂse B Bcﬁés'f'um tert-
Pon channefl n% or transcription factor
boeaitkrgvdsede s grh)atlahuzrigz tshitter jneldrd eff detdpoeide Qm)rarnl:l bofter
praotei n phosphoryl ati on ha H ngllc ted in a
RUFHRdFoRgpargd dpteadions Uyag § 1}"@1 B
i nflammation, cancer al I ergy/ ast hma, dlseases and
GOMAIrEd PR s 1chBtEsHo MR G cHYSE €Mhe @lpesa@@m) f%rigacted with
conditions of the central nervous system and
amgicogenewi aécohA]@@ pilogit sudy aspn@gatrm%rne@ heeling, deaitvh thesanaine

I whi
I(%g ea&to(ﬁrg %‘é‘a {%@glgfa?fopgzéﬁc SI%%‘L B &bczrrgxg er%gctgr k p%’caﬂ}of

AR P &Biireiafd @c! 3boe Fivl Jsaiid pueitour felaarvalydmell swmatctmns
all owi ng the non-necrotic controlled breakdown,

r enoval and recovery of ceIIuIar conponent.s. The
oy (rlarger fealeygacsiopptaosifer prgd%ﬂl%qwﬁaﬁ om0 grampse or
%@5{3@1@%% d gz@ t(ﬁg?ﬁ&'ﬁ% 2ORAAHGhd égo% a(ﬁy) Qftn
grow ng ce 1“popul at i ons. ere are Several

sbdickpaidetand ithent raéudied the gridwntiicioyalize 6lt7) vdihe IaHﬁINﬁ(IZ) gives

amage and genom c | nt i t .are. carefu or
PR R BT et e Bt ot G onrayce 1R b Yt odium
abge LBy Egrib@o@'ih 8Soldr @@lvgﬁto% rhtpzfqué&%rboﬁ%h{ éorﬁﬁ'ﬂ%mg

initiafte repa| I processes. arrage or anonal i es
catarand bevatepaiscidld sohent apb@s @gertenq slherreadtian esjusruylly pasried

PRI RE P b 8RR I B Bk RE PR st

contai n nunerous nutations, errors or rearr angerrent S

iCont&isioh of cpEORIhoDYA) td theiaming lebiol E)inemelst dchitved by
this occurs in ﬁgrt because the na%grlty of tunours

Kepston withaphenyhphasphige foHomed e tf ucous acid and
REFRARAY ol B! O0id S ARRRIRIL pREGEES 3n ally-
oe hitydsufphdnicheidcduch ap seiahestphbhik acal lcthlgnﬁnlpdmmc acid,
onti nue to. be opagat ed cons e rest
ﬁ%@@ewfraloawﬁwﬁr?leew@lﬁlarec asid of BHF %rﬁegfﬁ J£ hepe
UMb NiBhesilp QGf’ﬁl: AcidSs ?ﬁn@ﬁrarrya9référ€edmnﬁo&fw1§m td Bbound
cancer. PKB he signal transduction pathway containing
yang tiepne $hepﬂa@etpmas belydved asprooteddy ikithhseligRiBKY form an
PDKI .. a PKB st ot her has been kno to.
b RO B BRE Pl B Be pitathep S PRt g M o i
LRIREN IRBudin) ziHiz&}{d gRkticlarFhetBudrSsi@plsohRSiadyt il andh®drbhol
of data to indicate that this pathway is an inportant

§@|11t b isalatqskasividablu sawy toyhandln ;salg ﬁl@ifﬁeﬁdtﬂmﬂr&ﬁt%‘ tlpan optically
19 opt The e
PR B MhR R ot iF o SRR sl bl T B

e g. EGA PDGF and through t he generation of

pol yphosphatidylinositols, initiates the activation of

t he downstream signalling events including the

activity of the kinases PDKI and protein kinase B

(PKB) al so known as akt. This is also true in host
tlssues e.g. vascular endothellal ceIIs as mell _as

o o ~OZ~ " . o o s R
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C-termnal regulatory domain. The enzynme PKBai pha
(aktl) itself is phosphorylated on Thr 308 by PDKlI and
now bel i eved to be constPCTIGBA08/050180
fromthe target of rapamycin (TOR) kinase and its
associ ated protein rictor. P4l activation requires
phosphoryl ation at both sites whilst association
bet ween PIP3 and the PH donmain is required for

aReial Bgs@flishith EMAY Bt da@ tehardtRPlaRPhrateltBE Bdfiddd Salts
l'i pi d menbrane providing optinmal access to substrates.

Af thegws enadiogionaeldbe hane dednl i3y gdscagdentof therelts withdese
Ser. 473 kinase,incl.udin i t ogen- kY d protein
P st M DR BRELERSAh Tho FR REhb GRS
integrin-linked kinase (ILK), p38 MAP ki nase, protein
Khoaaside Cahphamd((PRCa cpmdiho-akRikbblal 2) artdhies iblliVlua BdrahBoimers
ki nase-6_(NEKG), the ma lia arget of rapanmycin .
ehrasy additen S h@{@h@&&ﬁ&gﬁfmwﬁs@ dfpelieved to
WW& ah®MSEE forf b BbAXbARb ShaREbgCt asi a mitated
gene product. Ava|? e data suggest that
mul tiple systens may be used in cells to regulate the
dbus, vadpnoembddimks, thedhyendot puatides 2-ahinPKB(4rdderiorghsnyl)-1-
osphgrylatijion at both sites whjl st _.as iation
et st S i atrBbio el LeRbg i Sag Fhp .
anchoring of the enzyne to the cytoplasmc face of the
I @i dihdremboaneenpthy indemgbropblided (BAcasBot 10(4s¢tisiorsieasl)-1-
PH domai n nmut ati ons have recently been reported. The
Hriasorrhepyldvibgroldprdeaid addidensadishsrealing dehnes Ressent  of
AKTl in human cancer by nmeans of structural,
e g R P v G P T e T L
fAH@loHrnGetHadetid acdladdition silts Bhetef@%deineldstging of
51 (69 colorectal and 1 of 50 (2% ovarian cancers.

Nat ure 448, 439-444 (26. July 2007 . o
R PED TassBreat DS TS0 PEG MLyt ae sales
AsreRBteith hdthMRsuBABic aBrbbihahedipashit A€id4behibiesdPRdnibacid,
transformng nutation in the pleckstrin honol i)n%y  acid). A
onic acid).

@dnmeﬁulghoné«mid oncayaplseslpiraicenid (.2 idtcamphiope
RERETY oM IRt AT b T A B it ng

col orectal, gastric, breast, ovarian cancers, and

i @udidti s rabebelirigauise ful wsre s gnthd?l KBEAnadittas tho esmaswndaofaberfopmula
event that can occur early in bl adder carcjpogenesis.
(Fiand dsiacid ageibiaasalislier aehdy, oIS BA k1P PR T B EN.
'gﬁélﬂéi ¥e REGREAYhdrihy, Q{i’dlirggar@&fﬂar%f:ﬂ@lusés QUES-cateer BeSK
pathway 1's extensi'vely activated in endoretri al

dasceibad hasin fanthetcoatpouidbi foatile{l)o fPhRirk@OMI T Edmpositions

alterations m ght n jnportant rol.e i

Gy ginBh cogroitka eStulp LTRRah 08 0085 ot waregyas defined
Mttt ANSpiRimbtcdtikiinaRScpMslc tasisr, ahd BtEhbmbddiicha¥eof the
sustai ned activation of PKB and will be as a result
dompowporitfoomae €12) osénstidiaddition sl denblithiconrther aspestsdBhe
i.nhi pitors. Activated PKB in turns phosphorylates a
Padd°yf substrates contributing to the overal

survival response. Whilst we cannot be certain that we
U aedthéranpecd|the Biveditivn fracides s mced@iprdpheng e optically active
nedi ati ng the PKB dependent survival response, sone
ifrRmH Pt ReAMBRUN S shedoama (1 which gngsodyersansisst (hedtachanal
and i nactivation of the proapoptotic factor BAD and
caspase 9, phosphoryl ation of Forkhead transcription
factors e.g. FKHR leading to their exclusion fromthe
nucl eus, and activation of the Nf kappaB pat hway by
phosphoryl ati on of upstream ki nases in the cascade. In
addition to the anti-apoptotic and pro-survival

actions of the PKB pathway, the enzyne al so plays an
important role in pronoting cell proliferation. This
action is again likely to be nedi ated via severa

L, o o o oy . a
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phosphoryl ation and inactivation of the cyclin
dependent ki nase inhibitor of p21 C pl/WAF1, and

w@bmsphmsug| ati on and activation of nMOR, a ki NBGSEGB2008/050180

controlling several aspects of cell size, growth and
protein transl ation. The phosphat ase PTEN which
dephosphoryl ates and i nacti vates

pol yphosphatidylinositols is a key tunour suppressor

BRRIafisBNb Ch R ARditioh @RtcT thdcdng@uhabetHeMBronli3 { KBherein

survival pathway. The significance of the PlI3K/ PKB |
patsaliay dgrived drppuan griiveBy scteveracise(cjau dgeamihosyulpheaic acid).

observation that PTEN is one of the nbst conmpn

L.on: | ' Fons
HELRRAS oSes A iy PR bPRS oy i Ba b b €50
Oémp@lrﬂmf;lmm("@d léldb?;) zg;ddeﬁnad h&®8 7 whichnpeedesRasamiseh tHé?l,
3660- 3663) and advanced prostate cancers lrns et a
1gforaicermpuiad ot e igrmula §bi)withry legliary Bgéﬁ%giei Bsasand
: t: h: are
R i b S B P R o Y A
samperatate shnde woul d¢mpespondfor hearage at ihe a¢flux temperature of the

appropriate inhibjtors.of PKB. There are 3 cl I
SvEHElpriougH by ieaiscmbRah aaprau agilo for <XHpIS 2 SHE Bttt
chiHdnic cidRekbh3s 4-ichBsugsdatd &idt udi es suggest have

di stinct but overlapping functions. Evidence suggests
that they can all independently play a role in cancer.
Poranakiampliec PKEPhetyipheashite eer surdy phogrbines may be used and
ver-expressed. or [ d.i .0 - 9 VAl i -
DS R SRR i LR L SR Ry A GERRE, ERYAB AL
GadhcriribdtylpR8&Hhine? BB cydlinting phbsphlined 368€h asPNAS 93,

3636- 3641; Yuan et al 2000, Oncogene 19, 2324 - 2330)

b clohsrdphesphing and; teidianmphosAc SR8 BS My of arv gld/or

SRRy SR O B g

i ncreased PKB ganmma activity has been observed in
gtsanailtdriatide pehthduinehrl plasiic amdi ofran sttt ibuted bulphdnneacids may

Nak ni et al 1999, J . Bjol.. em, 274 .215 -
paassy ormgmpRe B Ay b ST RBHL R Hep RGPt i
_dn&MphbNRlacRfl b&ReRBLIghbaR WeRl, alflcaiphobfiIfHRei RiEds
during normal physiology to control cell and tissue
feaseeibedabovEhus di sorders associ ated with undesirabl e
proliferation and survival of normal cells and tissues

o _benefi. : 1t | ith a
it R PO thy iGh BRRYs eyt O eGP ot
dompoer s thé fornmian@7); eftich meses icamprsasithdrepetainarfgadpoxide
expansi on. and survival of cell| population | eading to a
SPEPewYR te fpuladd b} witgn iaﬁﬁ%h et ggids e 8. sodgym azide) or

. R | 7 t .
By TS R e Y PRl SRR e 8 DR B solvent
acth asatqesoushectPhGKpieKBatpp tiheheatmgl(fosexaeppoioshb tatlukor
mai nt ai ni the survival of the antigen specific
F?ﬁ%ﬁ@ﬁ??gq%? E%uring the imune response. Under
condi tions in whichlynphocytes and ot her inmune cells
3 8 [GERR AN thd ivémMRRRIGRIdsal os8k Torake HrRp@hGH of a
antigens, or in which other abnornmalities lead to
spabovyeef the farpata @A), vithieh PRESsp sompEses dentiensiilt es an
i mportant survival signal preventing the nornal
mechani snms by which the i mmune response is term nated
via apoptosis of the activated cell popul ation. There
is a considerable anbunt of evidence denonstrating the
expansi on of |ynphocyte popul ati ons responding to self
antigens in autoi mune conditions such as nmultiple
sclerosis and arthritis. Expansion of |ynphocyte
popul ations respondi ng i nappropriately to foreign
antigens is a feature of another set of conditions
such as allergic responses and asthma. In summary
i nhi bition of PKB could provide a beneficial treatnent
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W@ et osadd survi val

at heroscl erosi s, cardi ac nyopat hy and

gl omerul onephritis. In addition to the role in cel
t he PKB pat hway functi onBCT/GBLGIv8/050180
control of glucose netabolismby insulin. Available
evi dence from m ce deficientilin the al pha and beta

i sof ornms of PKB suggests that this action is nediated
by the beta isoformprimarily. As a conseguence,

nmodul a)QhSrettidAk sahipoluhd of ¥ fédnfifa (11N ds Béfidedthérdifwith an
di seases in which there is a dysfunction of glucose

pikela esita] smdafisich ae sqyumta@rdag@r sigehydsilyd| pelbe teetorm a

net abol i ﬁé@ ease (??h obesity. PKA Cyclic

W%P%%Ee Oﬂgpot ki nase (PKA) is a

ser i ney)tihé RaaideoMhOt@hpodadrasie: ﬁohamammmlﬂo(lyh adrégya
w de range of substrates and is invglved in th

Ph‘@"‘lﬁ’hﬁ‘?ls@?h & riphy [Resphina o ivgdeds@d ap A s e cample 2
EXE éﬂongc' PREA 'b%}&'a@ a?lrlllk);l Ol ‘%21@&19%mc acid su h as
gonducti Vi n

gené transcripti‘on a naptic re Tease
ﬁfethaﬁummroamd teetagesulphohicsacidy detdenesuf honc dctieorPKA
hal oen yne S tramer co rls re ul atory
AT %ﬂa%&omgémt Prafcra hegesu ‘as a
i nk between G protein nedlated si gnal transduction
&Y EhSrAhHDE pfo%bésui fﬁrvo m%tﬁé 88Soft dhedzideh 8k ali BRI aSifes
Bi ndi ng of a hornone |igand such as gl ucagonto a
{¢.arghienbrzdee polessepn aridaend vertien azidepve praerebuys sodium

ndi ng and hydrol yzing protein). Upon

3@@?55??%ﬁéégﬁgpalpha subunit of the G protein
di ssoci ates and binds to and activates adenyl ate
Ty BhAlE aspdet, the inRedtibhprovidved piocdtFott the pyphiatiodlyPa
(cAMP). The cAMP thus produced then binds to the
cegopEdayhe (asmHiard She- WA%1e(éoqh|1f§0tpge@rlkéd&(éﬁrnyﬁazeé-“-

€ [ts. The catalytic
gﬁﬁﬁ ?EQH?L@KK$ﬂ&ﬁL&h6are nactlve when associ at ed
w t h {(heprepgringd congpawld-ofithe formble ¢ 2y yactithed ap defined
ngSOC|at|on and take part in the phosphorylation of
F1€ regul atory proteins. For exanple, the catalytic

sub- uppyt &ﬁec?ﬁétf@“ﬂﬁlﬁb d{?%tf ee éd?ﬁpo'ﬁhﬂ' 33 R)rmula (12) by a

Phosphorylase i nase is involved in

phﬂsphﬁnwﬁauibnmnﬂoEh@@gmonyuaéefﬁth@bdﬂiyne

of nooud Sasire Ao A it R Py SRR puive or

hUResElal(eFRlsHce PSRN M dpﬁédeﬁ@e éndpArarhi yailifigsuch as
gl ycogen synt hase. Thus, | ators of PKA activity

@W@mrrmmph@&phmermyadlh@r(@ﬁs@d@rrSl@élslr@&ﬁhnwdltwns to give
activity f in the treatnment or nanagenent
afogpseé%ggﬁ¥n Uﬂl 4?’here is a dysfunction of glucose
met abed) ssm@me: Bo @rcgyctmtgtgf@gePthmlm s cdimpberiesf the formula
net abolic di sease and obesity. PKA has also been

&tDamd Qivgalhsthsraligut e i nhibitor of T cell

activ 9| Y €0 mPYaRE (18R R 1AGng the S-
possi %LgﬁgFémgf ﬁﬁk&tf%%nPg ; glﬁadhcg% Sce & e
dyaftionct tlenecdn t he basis that T ceIIs from

H V-infected patients have increased | evels of cCAM

EEd ar e quf sensiilve to inhibition by cAWP anal ogues
s. Fromtheir studies, they
concl uded that increased activation of PKA type | may
OPRild it B RsibR BF 0GrcapbiRl I foahlladhsd boadmdiktérod Hote, it is
infection and that PKA type | may therefore be a
porlemed dipt the egaposien ¢t HYSBURN ki NhgIragseptgs) composition
Aandahl, E. M, Aukrust, P., Skalhegg, B. S., Miller,
F., Frland, S. S., Hansson, V., Tasken, K. Protein
ki nase A type | antagoni st restores i mune responses
of T cellsfromH V-infectedpatients . FASEB J. 12,
855-862 (1998). It has al so been recogni sed t hat
mutations in the regulatory sub-unit of PKA can |ead
to hyperactlvatlon in endocrlne tlssue Because of the

e e Y 17 A o o
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abnormal responses of cAMP can lead to a variety of
human di seases derived fromthis, such as irregul ar

wa@edos/1gsasmt h and proliferation (Stratakis, C. APCT/GB2008/050180

Cho- Chung, Y.S.; Protein Kinase A and human di seases.
Trends Endrocri. Metab. 20022 13, 50- 52).

Over - expressi on of PKA has been observed in a variety

of human cancer cells including those from ovari an,

s & a8 Em@Rsor) @b ARMriRiak @B hHourdbif B M) Abg ke widiid or more
therefore be an approach to treatnment of cancer_(Li
@qmmtic@chemgﬁmmem pilivsaits, oveipianis diluanie fillsesy Huffers,

2002, 2, 939-971)., .F ' . i I
AR gt ety Gin G ARG Wi T Rhciuglo 58, Yo

kUi Artling @6 enallgdithice thdypclaa st pidphylecths aghhtsat aki s,
Annal s of the New York Acadeny of Sciences, Vol une
968, 2002, | SBN 1-573;1-412-9. ROCK kLn%ses The ROCK
Hhnadie pravanl PVERH iUEBST RiQ R REHHER SOMROEIP IS AY

e Sioed mB{RE Eek FR FRRBc Rl e PBL S Kl i e
adinixéak thoicbmpomtdad fifiormgulp (D ttegethek ivnthsme by nikire pkarmasautically

Eﬁ%éagg}e%mgﬁrw eéﬁip%o(ggfggré, &PVI_Q%%,’S sq%:)tl)l@%eig @%&{eg%n%terials, as

RhaRrissfrGL@t ed, coil ed-coil containing protein Kkinase
2, Rho kinase 2; ROK al pha. The process of netastasis
i nvol ves a restructuring of the cytoskel eton as well

dbe ¢ “‘phetnhacgyidcalis lapcapbla”es Astfekarg APCHANS 1 ¢REnRosn(s

to.bhreak away.fromithe . 0 nv .
P oMYA DS AR R S0, 85 3kogs rsona
hhdsal plfeeits suinbkebl ussin pbotogyitland tasle i arulgeea (c.g.

regul ated by menbers, of the Rho GIPase famly.
RBERYY WP URRBRSTIEC oxisAl) BIIBHION. A ISFEE FSRRYSi APt paphigm or

Yo r P i i i dl ) . d
RO PR AR ARk R PR B RESE Fact-tlrie!
Rhapicl Ptec ol adso bl ‘acpdpyable’ah tieseosd @ltheory cohgtatibktveith the

s phosphoryl at ea nunber of substrates and pl ay
Sﬁ%%?@ﬁﬁ@“?%?é%ﬁ%ﬂ“ﬁ@%ﬁ?al cel lul ar functions. The
substrates for ROCKs include nyosin binding subunit of
PUESIRchtid@Nto PRIt RESRAMHABRE cOMFSiticH HAUeMab®Rerein can be

MYPTl ), adducin, mpesin, nyosin light chain (MC), LIM
iomadaed mragcendencervaiths kirdvpt fcelmifeast spe (MHExamphe Remington’s

osphoryl ati.on of, the . Sy rates ul gt,e e
RN R gt et R e
neans to alter a cell's response to external stinuli.
A ceviigdy, éx pIiesissr aspeof, tihiaderaiod pinadis ths covepdsitém dshiefined
Rho_ effector proteins ROCKI and ROCK2, are conmonly
SBsEY Wehe fammifephapaieariel comePtid®thg in t he
progression of testicular germcell tunmours, snal
B PRAEREEIALEBRSp M fRs BBt BS Iy GoRR kliiladb¥o fol BYRSIaRteral,
and nmetastasis of bl adder cancer, tunor progression in
dopacal antremaseli ophthalmity, o4 gsstab migvagimabre ttansdenvalsi ve
and.netastatic forns requires that,t r cell nder go
afainkst Do iy i EriRahgacare smtEHse by e e LadiiphpyHion.
Ry Lol Ba$8Enul A6 BRI Rn&RN ttAGTuktuldry int@péritoReani sm
by "which cells exert |oconbtory force against their
enbdutampasradmigisgaiain orgr disseh delreaningd 2 target Spgan or GFRiedy
Rho .i nhcreases ¢ ractilkty. h - '
FUgIel ARG oG R of bt R 6 8) s
phosphoryl ati on. The ROCK ki nases are thought to
participate in the induction of focal adhesions
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and stress fibers and to nediate cal cium sensitization
of snpoth nuscle contraction by enhancing

w@bmsphmsug| ati on of the regulatory |ight chai nP@f/GB2008/050180

myosin. In vivo studies have al so shown that ROCK

i nhibition reduced the invasiBveness of several tunor

cell lines. ROCK inhibitors, such as Y-27632 or

WF- 536, have been used in sone studies to denonstrate

Hrﬁ@c‘%@npﬂféﬁ%ﬁﬂ BiFusid DB BhE QSO ARIEK AN Be REEssive
gested for use in the treatnents of a variety of

dﬂ@@ﬁﬁ@ghﬂxmb§@3Wﬂ§BU@@OE@ﬁUWbEa§ﬁ@mamudKSeases such

as hypertension, chronic and congestive heart failure,

SR PAEE BB PR BT i bl

a@d Axi-Bgicpionetilkiigsctidnnoibions mmhmta;a&(mm astiHokabhts,
for. asthma, male erectile dysfuncti.on, nEIe sexua

ayﬁf?réﬂacr%ws%ﬁd%we%prw@caplaaa@“rlxwr% gRen ROCK

I e e R
foremtalmem) lippsomecomopanthta ﬁrrﬁfd)mnyg bpsemse gelab&podwners for

ro mul ti pl e sc]eraosis, r's, .di seas
B et B T P el RS T bR BRE Baeus S
Izrn&l cﬁiﬁ”ﬁﬁ@ﬁé’m@ BeictiASindRIdicn@ s PLd1E1e o] AMRA@Ig the
di seases such as rheunatoid arthritis, irritable bowel

Symnuitasion, iscaerdc iwthl th@r’nl@pd p§th@omendet§h recipisat. Rhasmaccotical

neurite outgro duc n C
Fi R St Bl R LTt aaucous and
hegagesoat kieflle JubstuSioRYwheN Iﬂagomalud@ t‘s@\p&ﬁmﬂ@ Bl cxsdial
rewiring across lesions within the ROCK

el opineoiesnis (B Ehatrisklyy Solupiiging %lm@twleqral angdgpjectable
(SARAEIAL MEAGRHIR LBl NS 9 000lier 5 AHCRRS SPi nal
cord Injury, e neurona inju 0 aumati c
brain injury), Parkinson's disease, Al zheiners disease
angbsombearcrdased degendnaticles cdlinp(mmdexf suteSlipideéiR@TKnembranes
i nhi bitors reduce c % rollfe |on ggdlﬁ [ .

ARG PRI eRWY CCp AR 09! didmeisranci Y Hem Reepndiggon
{hERYel Whﬁ&foﬁ%bﬁcny‘: nAk{aYoly h@bShdbic &R doubilized by
suggest t n |b|tors suppress cytoskel eta
lipasanzas getire dtugiponmes enmpsutatad pomicrediaisd Wlﬁéyl tht dposvane

PRUREND B IR R S RbtEed Py APhicpii Py 3RG BBfebite

%@&a‘més aBQﬁte%ﬁﬁpir[ 6thEeiptd BifaybNbnbiint &&idSh &S €asaNtle
di abet es | nhi bi tor Y-57632 Adhesi on of tunour

duliophetic Howtis dishelvechinehe lipidPpoglitiseidbe hpidthilayacel | ul ar
m gration are pivotal steps in cancer invasion and
R Q
TR T T GRS s o
athpb&wﬂa$habaﬂanmahdee@mnMMbﬁmn&dathﬁﬁmmahmd

c nt it Cultured rat hepat oma | s. m grat
ahdis e%ﬁ%ae@mrmgmw Hhedtdieg o g1 eﬁlﬂw&& g for

'&% Efé%d‘[@tj fof’ éc‘uﬁﬁ@ GhfeBlatd P pMbi foQse ATONG Sever al

protelns | sol a ed as putative target nolecul es of Rho,

t he ROCK ki nases are thought to participate in the

ﬂﬂmnhtame@tﬁcaﬂ tuaiulagiohegin qgreamgdw rheephilisintgr 2eorippund of
%ﬁshie 1%1%885 f?rgg?gbe rprgg/e greh af#ggeze Isyll’tlg £ g(gmposmon

m@&eh@ymg ahd ophilisitim dre giskdbRIbed hebin mgncsny@{s

myosin. Transfection of MM cells with cDNA encoding a

dom nant active nutant of ROCK conferred invasive

activity independently of serumand Rho. In

contrast, expression of a dom nant negati ve,

ki nase-def ecti ve ROCK nutant substantially attenuated

the i nvasive phenotype. A specific ROCK inhibitor

(Y-27632) bl ocked bot h Rho-nedi ated activation of

actonyosin and invasive activity of these cells.

Furt her nore, contlnuous dellvery of thIS |nh|b|tor
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that ROCK plays an essential part in tunor cell
i nvasi on, and denonstrate its potential as a

wo bmsapsut i c target for the prevention of cancBET/GB2008/050180

i nvasi on and netastasis. VEGF i nduced the activation

of RhoA and recruited RhoA t5d the cell nenbrane of
human ECs. This increase in RhoA activity i s necessary
for the VEG-induced reorgani zation of the F-actin
EXL@BIRARL A inj RB oAl SAMNSH S AL /s RMsiaLMAY bE lepared from sterile
transfection of dom nant - negati ve RhoA. o ki nase
mediensegranfesangftpllets. of RhoA, as was denonstrated by
the use of Y-27632, a specific inhibitor of Rho

i £ .
I S
wRol ﬁdmpgsd)pﬁarth&d:utleal@f dcegitatdn stbﬁEaiquEﬁsmr glbataqrmms

Furthernore, in an in vitro rirodel for. an c[ ene
PHIIRASE liSPEreiPNS SEHSRSI B HrulSPRs 38 Helkas St %H%‘é{ & he

[
HepT TR s O B Bl ins 4 e b e
Eramgles of suiatk agequisrapd Iﬁbxmluamds dagerk,i dilases, sahants or
act.i vati of RhoA/ Rho signal | i iS. inv
ek o Re Sl Rt o et s dtrp b froipyign ER e
BOSLAYRAE SR oL, \z{nd %Q?K% %ﬁfbo&?ﬂn@tﬁyﬁ@@lﬂbﬁ dndseltgblaffixtures
i nérease vascul ar d flow Y-"27632 is a small
theirend LV egetahlgtoils éwch s ehveaelll) @némaieq‘taéﬂm@ngaml@ zstersisnch ag athyl

r,or.al ratl n o
Bl BLPRYR nRdm Babe Bk ARiplen 85 146 of ffing
AN di8h a4 eciBBinUdd thletmzﬁﬁ’t@hkﬁﬁs ob’[k@QéqLﬁfeﬁSgﬁttfo% $ie in the
hypertensive rats, but does not affect bl ood pressure

csermddiraprsioas.sind i the esofiseefaglante-he i dentifcation of
Rho signal ling antagonists in treatnent of

HOE RSP St e B Ry AR YR b

iprdsedyitivods, Wéttﬁmgentét-eﬁiﬁsﬁiﬁm(g@eatsaandailsmlrs,mg\@emtsel’revention

323}3 990 994, 1997, Davie a4 BI 0¢ hem c
9biliergiion eimicrepgeanisms Bmayhe elgl R hs us1<ént oyg arious
Vel il arﬁ"'eﬁ‘lrtl‘ﬂiﬁ%‘ﬁl ts’ fo?%xatﬁﬂl@ &ﬁ@oenzgﬁgaobuﬁ%l phenol

denonstrated a role his enzyme in
isorbepeend) end theelgqsrl hmnatyralm‘ becdnsiratile 1tcr maludp mtmnmtswch as

SuB Y §ejug oridsodhd AR ke o bomERTiRurGn 3 e BRMURE -

AuhiRbuRbl BRmRh 15@151@{1 Yibout4Ghe HéRsdADL ag80hashdiel
genl talut(éhl t al e?r et aIglg Ngltlﬂt?g ?\/Edl ci ne. aé7(1) 115-ay

2bsorpIosiph gsploninum snesicarpls aad@rkalibn, Jezi or et al .
British Journal of Pharnacol ogy., 134 78 87, 2001

t t ked . .
L T S
arfoeh buitibkclbei.v. Tdalmlﬂbtmatidnn s examplc b:lyt@l@ct\érﬂ@iﬁﬁﬁlsimas For
beentetedfor thefol oW n e a ti.on
W%PP@%&% BB Ry %’ileé? %mn Cgrig@;o %Pblsp%ﬁ%@%eéwegtﬁd into

%h 1nﬁ4§199 %5‘% gc%hgmng‘ b bﬁﬁﬁﬁ@%l%tiﬁa gcc%?ta@fét&}élfb%g Qéﬁlfas 0.9%

salﬁteaurrﬁﬁ/e dexteR6), Bﬂ@re Amkialbstptzoret al . Eur. J .
Phar macol 389: 103, 2000) Pul nonary vasoconstri ct| on

Tak 001 talo .Vascu
o SEA PriRlrad hmapdiih. TSOR R RR i cR 00w T R38 3
Roed R Ruletu@dheous @@pacﬁmmsﬂratwﬂf’har macol 131:5)
Penile erectile dysfunction (Chitaley et al. , 2001b

Nat ure Medicine 7:119; MIIls et al., 2001 J . Appl.
Physiol. 91: 1269; Rees et al., Br. J . Pharnacol
133: 455 2001)
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G aucoma (Honjo et al., 2001 Methods Enzynol 42:137;
Rao et al., 2001 Invest. Opthalnol. Us. Sci. 42:1029)

w@edoB/11a8adsf or mat i on (Sahai et al., 1999 Curr.P®i/GB2008/050180

9:136-5) Prostate cancer netastasis (Som yo et al.
2000 BBRC 269: 652) Hepat océbl ul ar carci nona and
nmetastasis (I manura et al., 2000; Takanura et al.

2001) Liver fibrosis (Tada et al., 2001 J . Hepatol
Pharpd@eutiNgos8Ee Rlrms 280:bl A ofal adiR@SfHalion GRIdeMlets,
Biol. 25:628) Kidney fbrosis (Chlci et al., J . Hear t
camsyleFraanksp, an\lts l@@er%s S)ZO{DL)SOh{l)@Fl&hR@mthSegltan’élﬁS #hgirs and

T s S R e

Ki nase and Cardlovascular D sease There is gromﬁng

i et colpbsiRKan cohrin aumdiehge dbmmat: r:empmmlrtggetther

of the snall uanosi ne tri phosphat e- bi ndi ng pEote

G, anrBSF dibHRF PHEATECTYOR A PURRRSETHEAF algphale lackspydycrose,

%Mo?orqﬁﬁﬁﬁta ah@ofa hOn- gﬁga PSSy edil %h%cﬁ Yo @&dlaﬁ Saddfikle,
snoot h nusél e contract stress fiber formation

aaldiuvoephosphate, ablicam aartiompate lor herktlbgmor devieatact theticofysugh as

DIROL sHlBH g e B Gt S e s P rarches such

ag t&hisesal, efz@)?étésm@? d1salcbebRSER 5@RHSd 1%@2‘&1& as binding and
therefore, may be an inportant and still relatively

grmau}altmg egerthachpe polymntyanyg@hdonﬁ, distrdégrnis (ug. apvellable

t I
R e e R AR R ST M e
heME et s@aﬁatdss f[ﬁé%ler\faﬁ{f@ (©fg. PRI s), AngsidateN(et. BHT),
devel opnent, | ammati on and oncogenesis. This review
@pffprmmtsdfprteﬁ@npl@tp@ﬁmhare arsliEatp pulkrxend pllerarscaRizazents
s Jﬂl‘“ 'c‘ﬂ‘?fteﬂ{&?@ha‘é% whdle sﬁ%?%?&@‘eﬁ < Qfe B ADDER] §PRS
or car I ova ar di seases.

Abﬂuhﬁﬁkhﬁnmeﬁhamu$¢haecontract|I|ty may be a nmj or
cause of disease states such as hypertension, and a

0 h-nus | e rel axan du ates this pr.oces
%0 fft@ laiogt MR B 3%319?1 %}m @ﬁ&g&aﬁ] SBrig and can
cOMhinard h&ﬂfe'c%mrp@ﬂéﬂt?ﬁ ?(qldbyetﬁlt%%llﬁ}’ér(lﬁﬁﬁd R)I‘Iga Gelatin capsules
concentration and by t Ca2+ sensitivity of

eyobé feamed fiom arhmal gnizmar orascfnihvm esplaytalsiined ¢qphvalotinihgreof.
ki nase and the latter is achieved partly by inhibition

Ths YREHARORFRCHE StacEaRp ARS8 RIS ab Bguteg, but
el lyanst @Boaties Mrdki PR aggs@ct et fith Watihg .y arwet yr of

vascul ar di seases, including restenosis injury TMd
AeHEshy oB 1 Exlerse sonpaling eaabingn The cepting (eie oy Rudagih ™ type
@ e?)e an%%e@l h&l ﬂozrgg%%%ythé Q&[V%%% oR&2PH ﬂészi’lied location
ar reS|s ance and/or vascular structura
mﬂmd&ﬂelgragro Recsanall tyact. r Blpisdihy cgatbvd ¢ag bevstideted so his ondegrade
hypert ensi ve anj mal del s suggests hat Pas
RAECTARHAIN ST SRIRHS &4 %ﬂlﬁ@éﬁ%}qmeﬁm H?ﬁa@‘%fet’}s IS% ALy

rH@%EH%ﬂ&mﬁQhﬁdhﬂmk@ﬁmﬁéhQQQ?@@$k§mRﬁdﬂM&ﬁﬁhﬁns'On
Activation of the Rho/Rho-kinase pathway is essenti al
for smooth nmuscle contractility in hypertension. A
@n@@deﬂf R Addikipn &% 9 contuw dleadrua AdrebrCRIgSCRIRYAN aéphd imajrix

have been bserc\éed lh ¢ ?r cxam $ert erggldele h3Y Bent which
A R T A SR

M mRa@hptel "td Qﬂé@‘tl&él@?lrﬁﬂe% tH@Ed}Mﬂ)OLﬁ&tLﬁﬂeﬂ‘thﬁﬁﬁns of varying
hyperten3|on ROCK Ki nase and Neurol ogi cal D seases
AWy @aakahmrwﬂh%aasaplmw@nﬂﬁtwcm@l@rp&a@my Ghixatrygagferial
observed in various disorders of the central nervous
system Injury to the adult vertebrate brain and
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spi nal cord activates ROCKs, thereby inhibiting
neurite gromh and sprouting. Inhibition of ROCKs

WO e®ali1684é n accel erat ed regenerati on and enhanP@€rGB2008/050180

functional recovery after spinal-cord injury in

manmal s, and i nhibition of t¥e Rho/ ROCK pat hway has

al so proved to be efficacious in animal nodel s of
stroke, inflammatory and denyel i nating di seases,

B ZNQEOR ar8ingicS faHEcaR sk NBY FRRAS MinCer@ bR poREkdf (c.g. a maleic
I nhibitors therefore have potential for preventing
n@fmd@de gely@rea)t Whigh mbsttanmﬂnyaxonhgum@lyrm dhadgsege form

%sg?s O rou g er%asgfgm?estmal r%%? ezgf a er[h%E gl?é’rﬁ%tgvf%g@g%cﬁﬁe a

ﬂblﬁp@lﬂdclﬁnfbé @Rkl Sedin 4 &elﬁie@C@s&ﬁﬂthaﬂprbVﬁm o¥motic control of
ofprocess outgrowm h, and ultinmately |eads to
dhcrreienssral bR AP, CREIOLiBFHEA IRT Bt SriREsdPISAS Uhat
Frtitd i, EPATHILAAREy Bt bpBORie BicoRlfied HfRidhe
Rhowti anihbye dilldd@hiRaseat.and rel at ed nol ecul es play an
i mportant role in various aspects of neurona
ncl udi ng neuri.te. outgrow h 0

A5¥ PEBHERp LR MR BURPTSSFY S PRRATEARE 9 spi ne
faﬁﬁr@ﬁfnhe%ly 956}, PRIfGHIS W?afaﬁle apfPPRnfRITDOY,A6 AHHoRREELy 00,

both neurite outgrowth inhibition and neurite
pelpigl mgt@dlents Pla@tmaneut@alr canppsions @cqmrdlhg i tllhen\@nbﬁm may be,

e requl ati.on (&he a

E%eégws D 4R o S R fh AR TE Nt e 1 s

poRBo iR 0drh 886s) tblktsTRhpsuGEPases. Rho fami |y nenbers
cycle bet ween an i nactive GDP-bound form and an actlve

GIP-bound form Sever.al Ilnes of eV|dence suggest
RBHIIGEEIGEheprapRSItipEs e qril/ adpypiglryon3p bespp %@@3 mbining

PR Ryl D AIRI SRR RS DEUIAR, DSBS
ahd Rroepatghhaynixtare, ifntésuwi wrapceksa@pﬁ‘tﬂe rtlye a:dduiamcnfmppropnate
rogresstbe recH?eratlon of fﬁre

and

CEOPENRARI G RDIN SEE S5 STgerpiiey fidaalsy O et g e

BRQ i 48R G1aR A MR Yerd ﬁlaﬁalw BRtkcAle nBFdRhts\ 8 diffuse or be

therapeutic interventions after spinal cord injury.

PAOB6KirkinnasieedTdmeounGk Da ri bosomal protei n ki nase

p7086K (also known as SK6 p70/ p85 S6 ki nase, p70/p85
cgmB?sa{%)rfs 0 tnealsnsf%r% 100 ¢ Egﬁég)glfom%u}%g%%@o%d cﬁgp&swens

Seliil ARptRioas ﬁﬂeﬂ@nﬁ’dg@ﬂ&ﬁs eh@éméls fie CNFPRBPhiscOdl tvhﬁor more

phosphati dyl i nositol 3 kinase (PBK)/ AKT pat hwa

prlese R ofid sekinrt (erleRubryPBROCIriySISRE ] PAE PR 06 el dispersion,

PP R RRRRL ¥ bl cBlied | ANy Roe FEAGR ab Riqpelman. 1.

fPaatnarSzi., @128 1-€30@ (9 1) ayd bee usofidin inbeadogtisedlutodn rates

MIOR si nce rapanycin .acts to inhibi S6K activity

4Rd! IET%%Wgt%ﬁ%W%WWaQ ‘%W”§$@b$%#@%8 Sas a result

of a downregul ati on of translatlon of these NRNA' s

aMeOH L ioh 1 aRBIRIRHe O Jofide f rﬁ{;%' (8Os RO ALRd
by PBK and its downstream target AK rt manni n and

dagsaibyd aboveabeled dosdec fosas mqludeﬁzlﬂ@@waphdsqoﬁ@r@pwblg tablets.

;iléno%vlﬁltheiex% pt(idee end %}?x{@ga EVGWPE% §(Hag{(]) )?n tg Brow e thle gesned
%@%ﬂnﬂ Fok Eﬁdmﬁlb ePBissiathimeont£a theesoid Bb futiefh fo&ﬁﬁéd ®fih (a)
70S6K i ndependent of the regulation of mIOR activit

ﬁt@l@ﬁggaﬁbar@mlsbw%mm(@t sedisiregrati lghreaneanda pyfactant. A
phosphoryl ation of the S6 ribosomal protein. S6
phosphoryl ati on correlates with increased translation
of MRNAs encodi ng conponents of the translationa
apparatus, including ribosomal proteins and
transl ati onal el ongation factors whose increased
expression is essentia
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wa@ee@stiigeer nred 5' TOP),

for cell growth and proliferation. These nRNAs contain
an oligopyrimdine tract attheir 5 transcriptiona

whi ch has been shown t oP@EGB2008/050180
essential for their regulation at the transl ationa
level. In addition to its i Mol venent in translation,
p70S6K activation has al so been inplicated in cel
cycle control, neuronal cell differentiation,

[0t EaiftheCRlib sORLibh blidandith afRhitWna disiReRms e
that is inportant in tunor mnetastases, the immne

hibsigarsesufigtani.gode glidpati The diswiablsdpllst qap comesetke solid

SHPLESHIS Tl SO PP RISl AT TRLIY Blgon

fwoatiing agnt ensead hahrtifionl thet@icoguabsii@bleflaooue to S
phase in the cell cycle. Furthernore inhibition of
cell cycle proliferation at the G to S phase of the
dbe phapacentisyl oxpuiaeRsTARES BesrisddertRatiFyidn aBatpnt packs

i iR cdudl il i L Q0 i8f 2 bff k.
RS NSRSRY T0 4SRrOtie AY
Patiort pseks fraes smadvakBlge aetri tieditemnalyPiCriphibod) where a pharmacist

hosphoryl ates the TSC1l/2 conplex in the mIOR p70S6K ..
et S bD & N A FOaAOUR SBlR 1 Tk patient
hRESRaRISREssRa iR ka Wb &l @ngiddd ik KR! pAiRkSSck, normally

Peufz-Jeghers syndrome (PJS), where patients with PJS
arissitgintpatiery prescepliorise| Tie tinchehdared ioppaskagreinsarhizas bepreshown

ener al ulatign. In.addition, 1/3 of J|ung
%aEW88£?@ﬁ%shﬁ?ﬂﬁgPﬁ%W“Fg%%WP$§EPﬁEn‘Rﬁ“O#ﬁtations. A
role for p70S6K in tunor cell proliferation and

logipesitivanfop fopiell bse ittt apoptas; Gednss, Spppo hheheshaded
on its participatjion in growth factor receptor sjgna

. g
{iguidsleis andrinscgly 4108 fpaRls i FrogHar Beers)-arehcamposiiiss can be

' . F XMW nd Western anal yses
?géggﬁg%mfﬁg?%anpli?ﬁ%%?%%ﬁﬁgld?he PS6K gene was
acconpani ed by correspondi ng i ncreases in nRNA and
fpixempicn o€ kpmebgioonfor resgec tintveeVvagifaCadmanstRésn ichgi9)
59: 1408-1 1 -.localj.zati on of PS6K to.Chr SO

e A7 G0 By W RO offr SEATRIS TRBF FPEa T8RS
BlR@Dle SARNSEN hatcFh QARSAARHE 4dd’ ésmpoiali fied in up to
20% of primary breast tunors, in 87% of breast tunors

cont ai ni ng BRCA2 nutations and in 50% of tunors
comparitionyfoBrRAministian bynghalyipngady take thetipian otimhelaple

4085 PO oy S R a5ty
Tanbatd Sorm Gidapdedsr ikhdReriialictooi @nsohdidpdtainigidenicesri Sukh

Cancer Res., 2000, 60:5340-5346), .I1thas been sho
drueesiarg »slldnpin f@é@%ﬁéﬂtrﬁﬂorb%g%@f%aﬁég? PPViYIPYe the

teall @0gh %0%1 N8 FodeHRP GRlh ARG Rert solid
?‘g}%”&t%g%%%%g@i@gﬁ% The %%0860 gene haas beere%01
ipdexdeicfl iddderasuch 4sdngete. of anplificati on and
overexpression in this region, and statistically

i,gni ficant associ ati.on between. anplificati on and or .
I8 anoerhencv i oS e pEa el T RugoppipR e froohat will
RyiRSHIK c@ﬁiaﬁﬂﬁifﬁ@i@nt%ﬁlp@bﬁ&fo\;@ﬂviﬁs aldesiadd 16@J1 o Bid®zical
patients treated wwth CCl-779 (rapanycin ester), an
epliNibi tier cndmplaea (pyewladannidy raseinmiTar, | nnegighl i 2cerams of

linear associ ati i . 0 ' -
R RIRAGE Y YR RRNERDh [ 2 FATERAaREE™ B0sRt o
eiehinithip kirnpa] @atidularsababdes of cirspasdsrand cilighdsns 2 grams
It was reported that the absence of p70S6 protects

agai nst age- and diet-induced obesity while enhancing
insulin sensitivity. Arole for p70S6K i n netabolic

di seases and di sorders such as obesity, diabetes,

nmet abol i ¢ syndrone, insulin resistance, hyperglycem a,
hyper am noaci dem a, and hyperlipidma is supported

based upon the findings.
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Pyrazol e conmpounds havi ng PKB and PKA i nhi biting
activity Several classes of conpounds have been

wale@shosesl as havi ng PKA and PKB i nhi bitory ace¢wiGB008/050180

For exanple, WD 2005/061463 (Astex) discloses pyrazole
conpounds havi ng PKB and PKASi nhi biting activity and

one particular conpound exenplified is

2-am no-1-(4-chl oro-phenyl)-1-[4-(l H pyrazol -4-yl)-phe
BY hdtive @ﬁé?@dl@ﬂlt (mbRd SsuBRYROHNED nifilfieraisrtd qt%ﬂﬁrﬁ ©f. sthhhgrams

is shown below, has a chiral centre at the carbon atom
tead Wemilligrams her dgnierdgsam ©had aulkigtarsd fefexemplselimigiogram to

a 84 of 05/ 061 e of
TRt s iR h P ARRT Bl e
106 and 107, the conpound of Exanple 84 has 1 C50
¥al diabcdripdshdnk,m wiit dosagikramhyRiKB s Says] t’rﬂ!l$1gem’( iovel y
of less than 1 m.cronolar in eac case. 05/0614$3
8128 Bosehpiady dhaniBieetp for %fgma HrBEPIeoD mlgrams i

t 0 05/ 061463 -
Bl 1B BBl O, PRI chné%%@[) )
2005/ 061463 - Exanple 30 WO 2005/ 061463 - Exanple 31
Thorens cangodnd@walbhe tdrinisteroth & qamtienbifn r@né theiraminétog exanaple
| somers C .an .constitute ano
aFaRen orar o egeBaR p TR LTk S e Ry desired
arpdjcaantSediave established that Isomer Ais 10 fold
nore active against PKB than its antipode Isomer B in

a binding assay. Simlarly, Isonmer Cis about 10 fold
EﬁﬂﬁﬂhEﬂEﬂElﬂhﬁéLliﬁEﬂﬁ!lpode | somer D in a binding
assay. However, in a nechanistic cellular ELISA assay,
d teRt /N Qﬁ
t"ﬁ%ﬁ\%l&ﬁ??ﬂgg grngf)l%ldeoc‘fsfg higld ¥Ls SRR ?p}]Sro e m&’ d

on the ac |V|t|es of 1soners A,
@ramd kidadeBaun be dhealove psing theiagys be farth ircihp atmdpltehhd:low

A 5 ! 0165 EAB3 LY 8 ERR 50 SROML AR O] Lo of

§m@kjogmﬁgerence in activity. However, it has now been
found nost unexpectedly that the S—enantloner of 2-
am no-1-(4-chl oro-phenyl)-1-[4-(l H pyrazol -4-yl)-pheny
(Mherapeatio|lUses 100 fold nore active (as determ ned by a
radi onetric blndlng assay) agai nst PKB than the
PR RERPRCT AGnicht SPARLEPIRE DARIGQVEr . whereas the

1y equi potent in
the nmechanistic cellular assay, and the S-enanti omer
dhe 2empound of the formula (I) is an inhibitor of protein kinase A and protein

m no-| - (4-chl or hen )-1-14- (1 H hen
Rt Harin iadt YObRF et b7 pyvidia hireted dye cptiad iR Erotun
'0? oﬁfﬁﬁﬂ&h? 953p t&@@o%oﬁﬁ@éy rahd Corsdsttiont ¥ thdhi@fention will
conpared To t e properties of the known i ndividua

elumﬁbreomevessus@ful&l treatanecbrPrevsotieg profiéerativef dsardere sudhras

ggriclﬁi\r/s:qu jpa 1cu ar {]um(pu?s vsv1th% fjetlons or 1nar1]cttfvgtr1rr?g mu?atlons in PTEN or

(s O PIES- XPRRYILN of rdafiabgdhddys idadmd (Feyll ])yttﬁglﬁﬁzﬁe]) Tetrthagene

ol are very surprising and could not have
predieqragirularty seasitivne IﬁBmhlh@r&bEV@ommhlefhléave other

?hgfﬁﬁ®h§$§%%ﬁéH?ff%kgﬁg%§4?K%g#anJPRQgs su gjg&ﬁlm

pdimROlaag8ensAVES tolifitEbiadts bPPKB, Hxtapic3-of safedbnormalities include
Accordingly, in a first aspect, the invention provides.
é)ub@‘ﬁﬁl@g mpt@c}]twﬁmpgqs%n eSyne or more PI3K subunits, Over-expression
%'f@qu t)re(ﬁkﬁ \%ﬁ)%tﬁlsp Wadiohs 1&1%’1§K|'1°]BW1 a&ql’Kﬁ’ vs)Hu)h REEto

n hanol erein e conposition is’ e

substantlally free of (F§

2-am no-1-(4-chl oro-phenyl)-I-[4-
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(I H pyrazol -4-yl)-phenyl ] -ethanol or the conposition
contains a mxture of the (S) and (R) enantioners in

wokioshiasike (S) enanti onmer predoni nat es. The i nvECIL/GBRO0S/050180

al so provides a conposition conprising

2-ami no- | - (4-chl or ophenyl ) - 59

| -14- (I H pyrazol -4-yl)-phenyl]-ethanol or a salt,

sol vate, tautoner or Noxide thereof, at |east 75% of

\ﬁﬁ' irfeheakSinl Ae bﬁ'ﬁl Act BASIHS HQNEZ fcfi® flLrlEStla-Ilﬂ &rlupfdgulation or
"conposition" as used herein refers to a conposition
oferasresstonagTdnytaidenad @@,W@bm 054 giovnk faghir ceropton spdyas a

BRI oF S e s SRR B RO Mt g e
COFadREL Lo fasktdr¢beep@n (PG AR B kit élbodaived grovah €éntt¢r. receptor

According to the invention, at least 75% of all of the
PLLAGFRb-nsufin=like growth factor 1 receptor (IGF-1R) and Vascular endothehal

EMV&QE %o?&e[@%/%ﬁor (V%F(ﬂ)'f'érﬁm @ZOl 4- yI) phenyl ] - et hanol

resen e conmposi'tion nust be in the
-enantioneric form The conpositions nay be referred
ﬂbehemp®nﬁmmnﬁdmmmeﬂﬁ@nwﬁﬂaﬁo%mhseﬂmhp@@MngoﬂEro@uﬁh@w

n %,ﬁip%grptdp%)ﬁ@a%s {: Ongpé%{?oﬁ?)% 81?1‘5\’71\% sucrﬂeag VI?I%{ mfec‘uor?sr and
ﬁéaroae Hétﬁﬁvé m@éas@shifoe eRuiENPKEB- playAm(ibifoR¥ktagRlin 4- Y1 )

- p eny et hanol resent In a gl ven conposi tion
neligining th@su:rhleralt 1aimlawm9H$ derinangiminenc| regppnse and therefore

PR iR e PR AR R YA ERRARL

AR iIrkRueX fsRgsed. as the enantlonerlc purity". For
exanple, if 75%of the tota
2-am no-1-(4-chl oro-phenyl)-1-[4-(l H pyrazo
Eﬁ@ﬁﬁqf?,-l’éil% AHubILgsy eddpe pelplHa T wenbart o ﬁl%ﬁsgé é‘hWh}Cﬁ
r t ntioneric

‘é%:?? o MR B potrcaAgh POBdyis bt BEacR
(5)-2-am no-1I-(4- chloro phenyl)-1-[4- (| H pyrazol -4-yl)
PiemplHitorsehinaaled bhasefenn dvantcs oselting fpum insylimfesitance and
ooy oaend Bec Seg SaiecdsapSEopd doissib i abotic
8% sc 20 ¥0BEsi99- 596 In a preferred enbodi nent, greater
t han 98% of the 2-am no-I|-(4-chloro- phenyl)-l-
%X (I H pyrazol -4-yl) - phenyl% -ethanol is in the

amales cbpanceis Wiaelinay ke arvbiredrind e dnharamot hmited to, a

on?aagogi% %‘{19"( t?le S%Ce@({q’l 8f_' élte %gar(]igF\J Btreglstpp(?ﬁly e)g | olofactal

’éaleﬁﬂlfﬁals QUi as(l:of(mr Jﬁen&aﬁﬁﬁﬁﬁb hiyd c<ﬂubsdeant11a)1|khdney,oep1dermal
?)-2-am no- I-(4 chl or o- pheny Iﬁ { @$zol
§ﬂ|w;r Biven{ar FPanepls dleloch s s el fung cemsa gpmall cell

Ila% ?(%ﬁrﬁnr}%su é&%)gﬂééﬁ]lgl %%1 Bgﬁde Cr, OVa]I’y Fal’lC{TaS egy rC)éOZC(I')ll’l? ancreatlc

cphanyld stetraamakrviis epdmetan thyrdmd mostptasott skon' fOIais(ample
used in this application neans that ant i o
Sauan el s ML Rgeet BRa ot af DretRibBRRes P bea
RLBHIR 1dUk608, SARORInPNLytid REK LD IS LI Bfﬂlﬁhﬁmﬂ multiple
pharmaceuti cal conposition containing th

(ng)elczn?am -eadk lymphowhl Hodgkphehyngholma[ o1 quglymaszlmmphom)
AR L aPaBY b s Sl BOLY Bl Bipb U Bl B wyeto
GidbddeCTor ckiimpletherang Bb@ﬂicffﬁ?élo dnb@s RORRAERY, nBRIodysplastic
consists of (5)-2-amno-I-(4- ch henyl )
|sylpd¢0m|e+prpyelaz@pcwwlm}kaﬁm yiyjel %wﬁg@ﬁlvea ﬁyralr%rawhyrmd
sol vate, tautonmer or Noxide thereof, in substantially
pure form i.e. containing |ess t han 0.5% nore
preferably |l ess than 0.1% and nost preferably |ess
than 0.01% inpurities. In a preferred enbodi nent, no
single inpurity is present in the conposition in an
amount corresponding to nore than 0.2% by wei ght, and
preferably no nore than 0. 1% by MEIght In anot her

T 4 a0 4 o a1
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that the inpurity is not present in the conposition in
an anount greater than 0.5% or greater than 0.4% or

w@ematiens4d han 0. 3% or greater than 0.2% or gPEERGBR00S/050180

than 0.1% or greater than 0.05% or greater than
0.01% The 60

(5)-2-am no-1I|-(4-chloro-phenyl)-1-[4-(1 H pyrazol -4-yl)
-phenyl ] -ethanol is repesented by formula (1) bel ow,
?d’lﬁaﬂﬁycaﬁ@err & Eﬁﬁdu@ @f hzsERAGMAL i, r‘fEr e)&ﬁiﬁl’@ﬂﬁl@sﬁﬁoma or
formula (I)* or "the S-enantioner"

(habjlomyesaqema; 2 (umer] o it @ﬁm@rﬁW)pelrlpberal( e Pprsysien, dry|
L5 POSRYL SR By IR BT Bl Ekch@allind QUYERLENCS,
8mins £d; i&ﬁft&iaf’clﬁ(ﬂﬁzeroste@sdrbkﬁna Reandbr&a pipaencsaintir e
developed by Cahn, ol d and Prel og, see Advanced
krgtosiaathoreathyreid f%@/lcg ¥ $anCRih PE KPSt hsaeR™4-on, John
Wley & Sons, New York, 1992, pages 109-1 14, and see
SH50 30 BRRL 5ol G AR D of i pBlhion o
mmwtergta direasanr bmdpionpangadising abaomiadcely gomwth, uh¢ shsease or

Safisbe gD 6o ity g B pRRGRiEE) S o cafer.

4 yI) phenyl ] - et hanol, for exanple using chira

PhftRIRL SgsaR iy ca@%rsdﬁ@lﬁdé breskt ket @W.ovaAsh cancer, colon cancer,

(5)-2-am no-1I-(4-chl oro- phenyl)-l-[4 (IFprrazoI 4 yI)

pphtatg/tdncen hesophagerl eancerhgquawpd egeiofndmenriinadl fhlyng

has. proteln ki nase B (PKB) and/or protein kinase A

fﬁﬁﬂf |nh|b|t|ng or nodulating activity, and is

therefore useful in preventing or treating di sease

8\1: Airthsr Qibset ofi daidennscluedi atadcdngePkKBaréandbancer RitAstatervancer,
not her, as ect, Pe i nvention provides a conpound of
TRGSFiRhf aace(f id gloma. () o

anlno | - (4-chl oro-phenyl)-1-[4-(I H pyrazol -4-yl)-pheny

|Tlle ebRBEQtionsUT the BbrdtionS@h YRbBe ub@HhQIRIbiiohha §lBer

t hereo In substantially pure form i.e. containing

eSEntéragos. 5¥xampleeobyuch epmbinptipessase s¢tamt belaws and

nost preferably less than 0.01% inpurities.ln one

%%ggglgﬁq£ the conpound is other than an N oxi de and

romthe free base or a salt, solvate or

taut omer thereof. In another enbodi nent, the conpound

(I)Ifnnfutﬁé aisbade(d for ahich thavdrap®itidnl ef definvantion nidyebef tmnofi @l
e free base. In a further enbadjnent, the c¢oppound

Bretyds nof jimgied 4o puprgrwe qoneitions andchrpnie pllaypatopy

l r
T e A S U
tgydnmhhqrhrmsaldueuimaﬂord drthritisepsosispedtBsmmhery hoeeltdiwase,

osition_or c ound.of. fo | a

Bh e HigERpun R OTRaTe bl B PR g y{hia
@ijm efliniey, GhdupRy réé%ﬁ‘*at'oﬂr it gRegRhyl axi s or treat nent

a disease state or cordition nediated by protein
k|nase B The use of a conposition or conpound of

tic Hgesa sal t, sol vate, tautomer or N-oxide
thereof as defined herein for the manufacture of a
r

TRE G olf B b sl AL S fore BALTRRL uBlerhe e
Bompduriedhformiile (1) tcheldpisofieysatol & the trbate&hmfmw ¢dlloaving
di sease state or condition nedlgég 1b prote n klnase

gisciitrs SRR SNEH AR Ihoss oA gff&ﬂneaftra
(ﬁ?)e&ﬁﬁlq fof @ﬁaﬁﬂ;le ﬁel‘ﬁgﬂpﬁ)@ Pb;@@m?sr E‘f)@tgﬂloB'ﬁg V%s fSpdP Arus,
I or' a salt, solvate, tautomer or N oxide thereof
as defined herein . A conposition or conpound of
formula (1), or a salt, solvate, tautoner or Noxide
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t hereof as defined herein for use in treating a
di sease or condition conprising or arising from

wa@bkwenmalie cel | growth or abnormally arrested cetT/Goe@8/050180

in a manmal. The use of a conposition or conpound of
formula (1), or a salt, solwdte, tautonmer or N oxide
thereof as defined herein for the manufacture of
anedi canent for treating a disease or condition

GOHRN Irsd, MY VO H PR, IHRT W and HOMAbpeldition GEIATDSr dWEIBp@Ent in
abnornally arrested cel | death in a manmal. A nethod

HW infogted] m@Vdu@Ilﬁs@a@eV%tsrculebﬁldWﬁ:Soﬁ@r expmple sirdigicdwpertrophy,
h%‘ég‘ %}ﬁﬁggﬁlcgeéé]&sr rrauro %%enPlga[lvx\%iﬁo s, foq%qy;ﬁble A’Ygfle%]ler

dREReSAIDDRelMed d@rﬁ'@tﬁim @aﬂkﬁnsf)ﬁ’fs idedse| hﬂlyot@(ﬁplalaﬁ@hlt sclerosis,
solvate tautoner or N-oxide thereof as defined herein
PO R EAEROS FPIBRIITYSS UiaR atromy #id qeff‘@eaﬁrﬂ%ﬁﬁrat@éw |

'}

F A R Bt ERR B bk BA IR, LRk ughBHIEE oo
nyocmﬁmll tnfmtmmnmolﬁl ang rqa“erfasmmun]gry‘ deganatan&e dBl:aseaebif the
growth o bnormal ly arrested cell 8 n i.n a
RHIEHOYEIcHE Y Spior Sumle rHSFﬁ"B?ré’F‘:S Agd fENHe a%mﬂﬂa?m&we
?lﬁﬁ&‘?ﬁishisogysﬁﬁ PTROHRAINE sSI0EN] 18didy)disd@esd Sal T,
sol vate, tautomer of Noxi de thereof as defined hereln
in an anount effective in |nh|E|t|ng abnornal cel

co&ﬁr|3|ng or arls;hg froﬁ1abnorw& éell gromﬁh or
%Q %(r)nqgénln}ﬁsa of n %f]% ldul?%a(%:% nﬂlbm)mﬁ%rﬂmbrt ngf){ﬁ%%(ﬂgse.

CDhe Qéﬂﬁp@mﬁdﬁ tl&freﬁ)w fmd :ﬁpp(hbatlorﬂh @) sal tfeatrﬁﬁit‘bapﬁ),phylams of a
tautonmer or N-oxi de thereof as defjned. Ereln in an

sienstor epndiien ewhigh ﬂrﬂfnﬁqhtla e € phgitiery ot BOfR kinagsis
S GEREShY L O SMEUA ST ol gy Blanaally i
fhardulasien i(1g.i inhibbioni) DQR@CM bllrlmsekls masetdd; andong) Hedreafment

|nh|b tin rotein kina met hqd. co

obtoRhyng of RS conttRT n Wik B R i, thBition) of
CRRRS i bhAfn ﬁatﬁx%spi%l-iﬂ&tcﬁg ‘ﬁﬂl&' (® tﬁé Qreat&'éntaofsdaslubject or

sol vate, tautomer or N oxid hereof as defined herein
Aammpopmlammnovhldoﬂnp @mchiﬂabfonf(ognmhdmt(dn)) of the Rhosygnalling
solvatqi ﬁ%gner or Noxi de thereof as defined herein
PR &S IndiCHSGul ati ng a cellular process (for exanple
cell division) by inhibiting the activity of a protein

Kiho asenBo@ihdtPbre Andt epplidsiiiaiercAtion hedivaBedndaconditions
conmposi tion or conpound of formula (I), or a salt,

selediad Bomy futtweyr Betapsi(BEUMEF ByAsiaR; (GERMoEEDPIOEFSHAN:
T

ideyrdridict tngwtfnaetasihmsmm;as@h a ppognession; Ki) nelbgarBf@ndtion; (g)
pr ot ein se A. A nethod of nodul atin cel
CF QIO BISEASERSIS) Y RYP L PEXSIC5IPT ‘fgfﬁﬁ]ﬁ‘?st‘?fh EhfFL%CK-
Aeddiafdd a/cuﬁt)mgfcﬁrc%h@mw a@p%ﬁd&t@ﬁ}ﬁélﬁrmamas@g MhakiBase A

using a conposition or conmpound of formula (1), or a
padgresswot AROCK-aet ol celtraNsoideatiather eof as defi ned
herein . A conposition or conpound of formula (I) or

sal t t gmer. or
i Bl a5 s AL LS RO Gt TR B RO K-l
@hﬁ&?‘i Bspetiall whkreCi® dircepTon®@hpl Ebkify a RO e infedidi B icer)
A he use of a conposition or conpound of forpula
(i3 yelectnd fzomgalay tesBgilargeam ceB (pewss; (Bt smplbkicad corsaosys with
as defined herein for the manufacture of a
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medi canent for the prophylaxis or treatnment of a
di sease state or condition nediated by protein kinase

Wa@2008A1038¢ hod for the prophylaxis or treatnentPOf/G&2008/050180

di sease state or condition nediated by protein kinase
A, which nethod conprises adi nistering to a subject
in need thereof a conposition or conpound of fornula
(I), or a salt, solvate, tautomer or N oxide thereof
arctAehicastitN e ehlAdder chcBRYMOS) atigh cidcealENgodardi |c§1ﬁ%§f€and )
or condition conprising or arising fromabnormal ce
berndelloler edseiopmal |y arrested cell death in a rmrmal
t he net hod conpri sing adn1n|ster|ng to the manmal a
ERRDAPRBI FiaS B RR TP, Biblnic pRisiiband, |
@it p&ﬁgibﬁ’stonefffaﬁjzbf e ohﬂcdrmdinfbieti hB]I’eﬁi el n ki nase A
activity. A conposition or conpound of formula (1),
gg a sal.t, solv te, .tautanmer, or Noxi t her epf as

f i&RLigTER1ae HNESPDH G108 1B T I98 16 cat OW Ygligascy or
OB d1Gshs0 fgarh&mu@ﬂ/ IHoBIs M RL LA HmK ) ﬁ?}t?erégsﬁm,' GhnéBt {REinction

compri ses contacting the kinase w _
ke.gmasleonmm@dngmglvcchnm@w@n(@» cardoapopertoplhy; () resikrosis;

| | vat t i de th f
I e S TN S ST
PArREBSE0ER): (&XAPRbSrokelibn; Qh Vil Righi) subyivhln{i) Birtbrabisttenia;

activity of a protein ki nase A using a conposition or
€0 rpona vasosbasmang (K) yascdpr @flammatioso| vat e, t aut omer
or N-oxide thereof as defined herein. The use of a

CAUSPLA I Flrsoe Pl O L By Rettbin

desfubhnninekaaplaselcatd &omedi)catient (f)gentlderectile dysfunc‘uon
0 hyIaX|s or treat t of a di se state or

Lo GFx i FEvHRPIRROND ABtoHaY 5@33?59%/6%9@6 #nd (¢) abnormal

BT @ gr e3b&diedSith @fg@ft&swrf)\ phar maceuti cal

conposi tion ¢onprising a conposition or conpound of

formula (1), or a salt, solvate, tautonmer or N oxide
tQﬁberrelppll@élwkhmaﬁ@dinﬁ@pe(ﬂlhommcladp irdlammeationi whetein for

ac@ﬁﬁpj‘?' 1?1?%1%%{21‘[@{1 ggrin{)rlsegg)F i IP%m?ets I O%SF ounﬂ%@ a%léntw (b)

ﬁrlﬂi@sz@@f)oxﬁé sfedromed(ch affRintindtory Bisel dRcaredids vaular The
use of a COTEOSItIOﬂ or conpound of fornula (1), or a

gr{lammaiising arde(e) p aguetdlanvratppyghiscdee eiopdigiPnas def i ned
herein for the manufacture of a nedi canent for the
. I
5 RN, Hovind EALTERRA oYy BEE of RoACRRES may be
tstlecttd Gatire(a) staokepby phl)l!ﬂqﬂx sdemfsls;a(myAszﬂmrméT stdeeaghi &Base
% es or . condi |ons dlscg’sed ereln nethod )
rhrPEadisag () Soupie b e et a8 il O] pain.
in need thereof) a conpound (e.g. a therapeutlcally
@;ftﬁ prbn@dbmsk%és e} c%ﬁﬂ'fﬁ@ﬁd b Re ONFAReMS Bhditions,
fornmu , or a salt, solvate, tautoner or N—OXIde
tirmdudiiog th@se @béefqterde@ome (@i spinal gordnjbtydorfiuma; (b \brain i gy or

i nci.dence of .a diseas
Hmir LS LRl RIRENER. o Lk RRRRe B fuflu g0
PdiKimdos tsafiscask:; (© fﬁlzﬂélfr!eﬁ' @Hlsé@eg(f) ﬁe@@ddg@ﬁﬁraﬂl% do@eidions or
thereon?ba conpound % a therapeutically effective
g Waih

airoesss) $tr<zi<ec£@ gpw@wt@ hygegasioa):dh) f%?t?fﬂll wasegppsm; (i)
JiyBuER0Y RN BRI B O RSCE Lyt o
tcomptomeinéd @dst-arading éaseiosdl at@very; dpdehydlmatingdisedsedloby
protein kinase B, which nethod conprises (i) screening
a
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patient to determ ne whether a disease or condition
fromwhich the patient is or may be suffering is one

wokioshioseal d be susceptible to treatnent w th BCT/GB2008/050180

conmpound having activity agai nst protein kinase B; and
(ii) where it is indicated tBat the di sease or
condition fromwhich the patient is thus susceptible,
thereafter adm nistering to the patient a conposition
Qlso kR PHN AN AEHUINS (lsdascPbr dsaér; (nﬁ abwapLhic pain; and
tautonmer or N-oxide thereof as defined herein . The
(®ercofodgganerabiosi ti on or conpound of fornula (1), or a
salt, solvate, tautomer or N-oxide thereof as defined
Eﬁﬁe“? Iaﬁ%lfi(i%{’)let &% S ﬁ%ﬁy{egg} %n%l‘it%ns %ﬂdﬁc@ tﬁ@éges@{ectfea rfrotnt! €Downs
treathent "or prophylaxi S of a di sease state or
epiid e aid pandlqdthgiopaticutiass heant Bmitekmeatrebng anadoid
been determ ned as suffering from_ or being, at risk . of
angipRAthhdersdgpry caredrad damerece SiaTderaiisem ch B GPeng¥e
SHFAERA NuEh bOblt R TiFRRE ¢ ((mfl@ %B%Hﬁge PaMHiAEnt),
activity against protein kinase B. conposition’or
AdrpoucrdDistast.onembiy 104s) attantion dsdit synsmbmatissociatdtvatter

r _Noxi de thereof as def.ined herein faor use in the. .
%l@gﬂlﬁg 1sea§e, Bp%rﬁﬂggeg%ago%pssgma{eg g\é{gle(%§qa§qsesu81} as Alzheimer
epfdid bt nichtid ilaldigNeniia BEsni REEhsSR A ESARR c@teht RR%rigin,
been determ ned as suffering from or being at risk o
puef-feaile dgmentomsenaledicmenideanst danemdip ebsoniaigdi veith Rarkingose

sceptible to treatpent with a.c ound havi.n . '
LA plricsh Rappramicicar kY angdlvip DRt dEeqhSi P, Parkigson's
BiRYRO Frsnt@BEpbeaéhiEiia MikiasdiisSBpeeP&kiabén dmentia complex
condition nmedi ated by protein kinase A which nethod

obfrMSHEY (omentis, distissy MabasTasied truiihst B Feelnatiodaeios

TR FOI B LI PR

Dosat syaditonvd, Hundngon'p Dusedsd) pydtergepladdtic gaykiagmidns tprogressive
protein kinase A, and (ij) where it is indicated that
WA AEA 8-ISBr g RISCRS NSRRI hDIsRRs CpRqkeniear drauma
LRYSIRHSIEERE 'n@hl%deééﬁ@faﬁ% HREasRIMiphist Bk, 48chiP€disorders,
patient a conposition or conpound of fornula (1), or a
dapressicn hastty, schaaopbreera, cogniexdistederhdragdbssasordeftepine

o gu R0 A ASORDRT St SR ke Glpicd
QLR TREHMS €dghRithB @r_n?;iiﬁ’e%ﬁéﬁ@No Dém@TtRPAYIdR%ESitiof déline,

di Sease state or condition in a patient who has been
s [ermyeebognidi vh decline ehaterd i erlrargrs (rlnpss, sugoiery ilmgaifmerhandr

being at ri.sk of suffering.from a disease.of.
SEkAFtblihicah e PR BT S FTRF Misene i o
Fr&RORAYOI Bavémd adtntiocb¥naigaidpstiapr ot ei n ki nase A
The use of a conposition or conpound of formula (1),
or a salt, solvate, tautoner or N-oxide thereof as
det Phstanpbicaln disgiset A caadiiiose ﬂ%ﬁl‘@%fa‘g ANSYERTESATTIGE: (o grall
_ . . ¢ _ .
ST ORI PRt B BRSS! 0 o
hettmaded) puimarady wsosufsfretibmg ff glawmonor afde{g dibaises (esk lioer
z,ﬁ}fferi r&a?.fro? a.gi sease or condition which would be
LSEANETY R PUY: ment with a conmpound havi ng
activity against protein kinase A. A conposition or
CRRRAPPHcBle digratal Ad(conditiOhs Mckidk infedRuY AlsBasel até@ARIons,

or Noxi de thereof as defined herein for use as a
nesduding oietazeary pratedriab; fupggl, prion, viral or bacterial infestations,

diseases or infections.
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protein kinase B and/or protein kinase A. The use of
a conposition or conpound of fornmula (1), or a salt,

waolosatm4ss t aut oner or N-oxi de thereof as defi neci/GBR®@B050180

for the manufacture of a medi canent for nodul ating
(e.g. inhibiting) protein kitdase B and/or protein

ki nase A. A nethod of nodulating (e.g. inhibiting)
protein ki nase B and/or protein kinase A, which nethod
CORKIHRDddnd kAinfddBoly @f@bdlokdonanRnBnANYnrise Haths éh—
kinase A (e.g. in a cellular environment - for exanple
medistadojytoskelotat tnatraggenwint.h a conposi tion or conpound

of formula (1), or a salt, solvate, tautomer or

%’ﬁl‘g‘oﬁlﬁl‘}jé gb?%?%%@?:g%?% ’r}%gcé;l.g[ efl‘{%tlnvenﬁpﬁ 91[{8? gabuﬁglﬁ:‘g‘{lon as
amdax b tigret diging olic @aswaedf aradddvdigapopiosis disieoplasiag( d) is

the treatnent or prophyl axis of a disease or condition

Hhereipiccatiepatcurit ha inymtioa vyl Ao rRT Bhiyeasne Rppyeventing

pliasfiil S fdbsahbrls ARCLOrECRIILNG LEREARANIAL Bclude but
ubj ect or patient population I ich the nodul ation

G 1t linmiteil oo bvereRpresioROCKnk onawe: ofghe R&io sanelding pathevay

BRIPs G GREGOm L paHarBT RO I e B e dh s Pl
(B&[ﬁﬂyfb fTROCK Ngn RERYEARE RS sfg&lamng%mhmwwhlch%ayu@e ekdhaple

a) the treatnent or prophylaxis of a disease or
bonstotiated with umﬁgaﬁattdmeormydl@kmesmn Qlemgtatlpmﬁi iapliitation of ef

2ot R Gl MR, B PR st o R BT R

fReaH raddpit (EEFRY), fivrbblRdttor@ith fadtoREEdptd (FEFR)] Slatelet derived
i ndicated. A nethod for the gﬁo phyl axi s or treatnent

gfovdh diderasecrsard PRPGR) cipdin | gfﬁé’tﬂh‘ trckd 1ggeataekIGE-1R)
' ri to a

ShEPaG Q] AR08 R (SRR Bkl el of

formula (1), or a salt, solvate, tautoner or N oxide

fihie abofenaSagédft]han ek ineergion w1ll b& useﬁlh odrdaging btleatcbndgicms

di.sease o copdi tion co I sin I Sin

SR e e 1 P PRGBSy 1) Pada e biectigns fnd
h@u@dé@m{we hREasBBih@dark@BPr i sing admi nistering to

mammal a conposition or conpound of forrmula (1),

or a salt, solvate, tautonmer or N-oxide thereof as
dee iimvedtioretherafore findh begrd @pph@fm@m ihe érepiondnh i GiseasRAEK
T R o len o BRI st By g
ki nase- |nh|b|t|ng conposition or conpound as defi ned

IERa@bles of fariteishdtdclomabd itabitedgdneludes butiamoplimaed ®, a
(for exanple cell division) by i iting the actjv
SRTCHIORBCIOTIENAARIS AfEr R ™2 e%%ﬁéﬁdg% regit, e e lﬁect

f f [
tc%ré:;ﬂéﬁlcr;?a s&hoh as s ?{0}1(21 da?i%h&carc?&&ﬁ@ﬁﬁi cd1BHLRNEMaS k%rf%§ nﬂﬁder%lal

erein . A conposition’or co
difverf, burog foa ekdple cadera) cg@irtomas emelhte] lungwhorre pndnoiNeriltiecll

her eof. as defln %gﬁgg(égr use in the progﬁéjaxis .
P& FEARER O‘c‘ﬁr"P Gto¥ 20 PEBRYY Cifo e Jfegeatc
Ryrc RS, Kﬂoﬁﬁ@l@ CGI'VT)b %nél&%et@ﬁlma tl%@@iﬁoﬁﬂoﬁthfénoﬁknﬁ IEPXARle
of formila (I), or a salt, solvate, tautoner or

Nyeoiale celh errembnrs a dehitopeictie enawr b6 fynHeidtrEedour e

of a di,cament for the | axi reat nen
GBI e B Bl RO R B9 hEERORNLh °
lymphoma, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, hairy cell lymphoma,

or Burkett's lymphoma; a hematopoietic tumour of myeloid lineage, for example
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The use of a conposition or conmpound of fornmula (1),
or a salt, solvate, tautonmer or N-oxi de thereof as

waledfosned4herein for the manufacture of a nedi ceeEOB2§ 08050180

t he prophyl axis or treatnent of a disease state or
condi tion arising fromabnoddal cell growth or
abnormal |y arrested cell death nedi ated by ROCK

ki nase. A nethod for alleviating or reducing the
ho\fé deNafoRt nd o RRARE c@lack PRI L0y GHRYAE kFAdEME or
arising fromabnormal cell growth or abnornally
aranasenytie ddukagiaiat hyrad ol angRsdi Beqir 9 MREDKhymal

ki.nas whi ch t hod conpy.i L nisteri h
R R T T e
Eé\ﬂiﬁheraﬁl AbMalLEsystemitfoNEanPle MNt0oxydmal el ist@ga, deibnaed

erein in an anount effective in inhibiting abnornal
SRIWangp @t IRClanaRE SGRENOENA; ACTRORY PR oA s ACaB ORI dgPma

L r t - i
PRER Pl keyaloBBRl RSl YO Eptat SHLETES KBoslS o1
anmedi canent for the prophylaxis or treatnent of any
anfrthér éxdampth sfeasmao@ptias tomogoeidymipboig lthiesgs is sedtiple
herein. A nethod for the treatnent or prophyl axis of
ARy %t of the disease states or conditions disclosed
herein, which nethod conprises admnistering to a
PatticBRl sitRetd of darkRafsiiRElhdd Prei® @ehdehF 8RN canc&OBFIOS Chricen
or conpound (e.g. a therapeutically effective anpunt)
Dfosfaty eANCE, (>¢S)0Pgi£edle¢aiﬂ¢@d8®éﬁ@llﬁ cancey gngiepcsnfadreell lung
al l evi ati Q e [ the .l nci f [
SisFhgh Boifiher SRNGOE s RB h SRS, Fingh: SlafRRncer
PEI¥RItd SemSeradiidomicsiifllchi@r bad gligadi ent (e.g. a patient
I n need thereof) a conposition or conpound (e.g. a

t herapeutical ly effectjive amount) of forpula (1) as
deiHegexRRIPhE dprdeEp heali eI nmek?@%@@“&m?ndmme-

treatment of a disease state or condition nediated by
BEAdsn K DS Gors WMth@Dn T BEHQAE:sTOFRAicA ¥ fabdnt RAMBA b WLr icial
patient to determ ne whether a disease or condition
fircdurevthvit ete noh Emptad itemttoingnare qpagitioas sud ¢lapnia gnilammatery
ghich 3ould %ﬁ suicegﬁible to treat ment. mﬁ%@r%xﬁae
SRBStmaT AV AT IRYS SHAT R OROCRIRIIALE Midet i i )
?ﬁﬁﬁe@ulbheﬂlﬁitis%b@tﬂht@ﬁl driadtis! hroriedis eaSemMatoePBEll ¢lideRase,
rom which the patient is thus susceptible, thereafter
addpupEnmrandabaics mellipet FersmadiypeipisdintiygRacions suhsiand

r ol sal Y , tautoner or
Kﬁ%ﬁﬁdﬁHwﬁgﬁé%?mﬁé“%g??%égﬁﬁgﬁg?%%; The use of a
conmposition or conmpound of forrmula (1), or a salt,
swhadlierapeatit Oe: ROCK-mxdidied phesielopicalsprdefssasedayhercde m
for the mapnufacture of .a medicament for the treatnen
BPOPBD AV RO Lo diSand doT o8t hEGHATHoTb om0 oo
R LRI RES HERDGIBLARELS0b hashafencdeha imdeed
as suffering from or being at risk of suffering from
assickedseitlommoonddysiiowtiomioial whedtidnhdosersomie hdypes tims, pox

treat t with.a ound hayi ng. actj.Vvi i\nSt .
il S SO BFo B ines 61Vt HG FR { Rba V.
r&@htion SOAMI Bevel uicAnBY HPV-il¥extd diigi0 adsovdedulred

erein for use in: (a) the treatnment or prophyl axis
disaasgh srpxemple qapdiall hynsHraphyviebleosish atheengelcasison (e.q.
inhi ki tion). of,. eikn Ki e ihS _i.ndj X
iHo el Pl BEBET T bR AIDIINEES iRl B R Rllied
Riemehtad, iParkindon Whiigdasd, Beyonoipit &itéransc(e@ods, rétititibpizineniosa,
of protein kinase p70S6K i s indicated.
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The use of a conposition or conmpound of fornmula (1),
or a salt, solvate, tautonmer or N-oxi de thereof as

waledfosned4herein for the manufacture of a nedi ceeEOB2§ 08050180

use in: (a) the treatnent or prophylaxis of a disease

or condition in which the n®dul ati on (e.g. inhibition)
of protein kinase p70S6K is indicated; and/or (b) the
treatment of a subject or patient population in which
%@ﬁalmﬁ%@h@} h@Epy( dberdbBMrichbmimtionf gRhRi@bRephtifigse
p70S6K is indicated. A nethod for the prophylaxis or
nyekdyemastiofsyadrdinss asshemi gingirp psseoiatbidtnynearded iiafergiopsy
QD SRS D700 s TRLRC pFRFBLIS skt st
carResblel 6fcdPor&grauintirial, dspiginf@nsitiv@rhidosinusitispeysdd t
sol vate, tautoner or N-oxide thereof as defined herein
fibroispuk gde sa¢rosip.dadnepgliwasfissease or conditi on
conprising or arising fromabnormal cell growth or

Fho ‘H{\!éﬁﬂi&r}’mag LRSHEDsAR! th ARALA rbdhittho RS Bhsulih R&; TR Akl
conprising admnistering to the mamral  a conposition
orseisptivion ackd g dismeptfoprafighacoéd, energy aad &dilstoragesuvtatsemetabolic
t.aut omer or .N-oxi de thereof as defined herein in an
SREEREDS PPN ve to i nhi bit protein ki nase p70S6K
activity. A nethod of inhibiting protein kinase

RO REKntivhésiftefiRhRe R OXHMRddFRE] BOMN @eibh Ngeatienthkor pasphylaxis
W th a kinase-inhibiting conposition or conpound o

pheny lopduThug; e, 1nmnt@n§gax|d@ aplispiien v relaign émeeatgent or

N- oxi de. t hereof a ef | rein. i... f - )
Y B e e Sl B SR b PG HlE el PR3 R Ainases or
@t’b)\éﬁé%mmiorbyt thekdvbl &1l tAgadthveryad RiOCiKytémIs?;mf ?)&?n&n}ehﬁa@a
p7 K using a conposition orconpound of the rmul a

tho leved ol thedZha sigrabimeapadhwiratitso Ak drveh ik hiere a5 BtC)

as defined herein . A conposition or conpound of the
CRAT AP GblouPhol ipule pRAyYAkEs sl ITEt: (PrmbsRe
emobtheatsen trelafatiand(bs easelas trasee orlaxavindi(¢.g oo inecisatvestular

rotei n ki nase. p7 K. The use of.a.co Sj.ti or
R T e R
Qédu&i&i(bfj&lltrﬁ%fﬁféﬁ; a5 spptdsaied ofieytetiridifredrigement upon
manuf acture of a nedi canent for the prophylaxis or
pribageneinvasidn er idfesBers dgkacatleragion @b Hehue iregenpratipaitaad (by
protein kinas 70S6K. he .use qf a conposition or
gg}nlﬁglgﬁlﬁarﬁo pp %étpafug}a%ﬁzlf%nc lf)ilr‘,ﬂ r%?ovgrys alt, solvate,
tautomer or N-oxide thereof as defined herein for the
i suthapibodén @fts, ahameai < egtiembddlatiort fey psrapiget dx) seuosnal
treatnment of a di seﬁse state or condition arisi ng gr,om
AgASBFIREPT:AB) Pevy REREhSIoN ta BYF Rl (9 apRSPEANE SO AR
Ry (T R o KRARSE O Pl SrCr R0, (D250 o
pothdintingn(eg denplrit®i sponedprngatiosi (g denditicatpnermaihteoaice; (i)

O Nes opgRaL T 211 5o Coll S T e IS B

GHIBitibses adm nistering to the mammal a conposition or
compound of the formula (1), or a salt, solvate,
tautonmer or N-oxide thereof as defined herein in an
Aberrapp b¢abéctr¢ajmentp inchiteiansplgntainiothaiapy €es.| cogsinng, graft
The[ yse of a conposition or conmpound of the formula
(pf(j ’ec gn).

'a salt, solvate,
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tautomer or N-oxide thereof as defined herein for the
manuf acture of a nedi canent for the prophylaxis or

wo ewatinsmé of any one of the di sease states orPCT/GB2008/050180

condi tions disclosed herein. A nethod for the
treatment or prophylaxis of 6dny one of the disease
states or conditions disclosed herein, which nethod
conprises administering to a patient (e.g. a patient
YRt B@efagpies@ ikt ds eompEidd MBthel of @i&f@ﬁ’é’s‘%r(d&reﬁtmﬁlt of a
therapeutically effective anmount) of the formula (1)
discatefsiatreet doadision. wiaichwndtlen! donrpriky: €V isereerge @rpatlent to
reduci n idence 0o e t on
8et§%:11183 g/éleﬂ% Hlsease OF Com .1t1 rhf%églcvgtﬁgl} ﬁl aﬁerg ?{é%%& ng
b@f@ingat bﬁé’“&vh{cﬁ v@bulcﬁb@ alstghibld 1o tf&eﬁ’erit h&th@oéo)mp&)und having

GBS eNOGH P €1 SRS 1S g st th Mhgeiase or
g&{cﬁﬁ(ﬂl fro@ VWEEIIP 91% CJ B%nttlgﬁlug's %’dlec' t%ﬁlgaﬂe? Q@ﬂlﬁﬁﬂéﬂ to%he
| Sease state or 1 oNn |at Yy proteln Se

P56 K combowtl avedldg toohpmve®n(i ) screening a patient
to determ ne whet her a di sease or condition from whi ch

t t b ff whi ch
BBE sBSt St b Pl Toa Hnbe sk d B0 el it Rtk
ﬁﬁltabé/ istays@aaidat gf&r &itaﬁip'lb ki paaqivey Qa8 |(b) RO v(zl'ubﬁ hiede8n

is indicated that the disease or condition from
whjcch to Hiegpentic ¢gsts ﬁOlsRﬂﬂl% dyifisrsioni(beefor R e Ay pasactivity); (¢)

0L ALFAGH 95 R RE5H 3y R SRE0A 2 GRmpte

Naxbed@ stibjestaeiagbosirfteddetbr Re %lgﬁhall1ng'ﬁhﬂ‘1vxkdi§f€dy@ﬁun&1on
conposition or conmpound of the formula (1), or a salt,

solvate tautgner or N-OX|de6thereof astdeflned hereln
S8 R ¢ H f P a¥gd &.ﬁ.‘aai‘-- f g

or prophyfaX|s'of a dlsease state or condition in a

I a
o R 3 R L8] R Bl
@7@S@éa§heomnpmmMSﬂwoﬁbmﬁhmhﬁmbuﬁmnbm(sh@QQQWWEmGOIo

h d.h t L. i.nst.. .
preRu a5 SERatTh o PR Shaslin G6 Wigoper
fpiﬁﬂt&lﬂ RinaSOPROSHN isQRGicatth$ @id/oFEl) IRE freat mOATTANAS e8N6t patient
processes as set out in ‘the clains bel ow. Genera

Popilatiemioeshieln themeddutitiondag. inbibiléud ok erogtin kinakep 700K is
lqu#(Ptlon as applied to the activity of a kinase,
7t %ended to define a change in the | evel of
bi ol ogi cal activity of the protein kinase. Thus,
ﬁmdmbahuamﬂeaﬁ@ﬁﬁﬁﬁsegﬂmhu&hﬁh@@h@ﬁh>ahmngSSWBhe&ﬁnnu(@
fect an_increase or decr%%ie in the relevant protein
L@ﬁl%f&gée &dﬂﬂpwwnedv%e@ FREICPI Fu%%@let%%e%@u $6n
r [ ol oK
r&?é/ﬁslg& ion; gdé t1s%gdraﬁ|§4 '(J] a@is{/ﬂgan ﬂgﬁﬁ Ia(gt grg’ofﬁ@éfome
dﬁg{lhﬁﬂjﬂlﬂiﬂaﬂm écvrcboadhtlang/amﬂ%uheﬂeﬁgrmfai ashavastd therew1th) (f)
|ncI for, exanpl e the.lev gene expressi on
PRt ety Srgrhs Hsrullivhigimedhrsfom i A HNCRE e :
Q@dﬁ,@m R4t HNS! @ntiRidak afQfld THcEAInPB) ass@diatbd thet&ViR); (h)
expressi on of genes encoding regul atory el enents
\HR(E;Anl atatidngsg arl opnditionpativiegthesefiom ertrpsseceaied deeswith); (i)

g@f%ﬁ%@éﬁ g%rscgagil)kgB?%@Siﬁl%trl]leroe?roglvéérra_sgr&@{ed therewith); (j)

WRsiRfctenRl foptddid p@&ﬁ gr@miﬁe@ 3ﬁ$(¢ growik faetirigce@eignal transduction,
anplification (i.e., multiple gene copies) and/or

ONBliCERIS eI THRNdeRsEV &E8ein t@taa@wé%ﬂe@ ) Bynetalaligfiscaser dispager:
effect, as well as hyper- (or hypo-)activity and
(de)activation of the protein kinase(s) (including
(de)activation) by nmutation(s). The terns "nodul ated"”,
"modul ating" and "nodul ate" are to be interpreted
accordi ngly.
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As used herein, the term"nediated", as used e.g. in
conjunction with a kinase as described herein (and

wa@ppBiles4d or exanpl e to various physiol ogi cal PCT/GB2008/050180

processes, diseases, states, conditions, therapies,
treatnments or interventions)S8is intended to operate
limtatively so that the various processes, diseases,
states, conditions, treatnments and interventions to
Y osé RRoREIWith BABIAA deRpRITGISE ddl/Mih&ibdIRe; and (n)
Ki nase plays a biological role. In cases where t he
neyrandlslisgpgsirs.ed to a di sease, state or condition, the
bi ol ogi cal role played by a kinase nmay be direct or
[ e b - ’ L C g
;[rﬂgucir}a%{bpggrg ntr@%hne cgs&?{lgrséo%dﬁoﬁ%g{sﬁ% ffohlﬁfr Bf ggs@&&tefl Qfith
shieh®some ¢ DqRB dnydlifidation hiag baeélle(‘llsd) Gyno r(a)mrmgarresmam)
Thus, Ki hase aﬁéIVIt (and in partrcular gberrant
ey (BY TURIONES(S- S PECAY, wour@ gonianing SRCAZ mutations; (c)

r mal
R RSk g o B Re AT i iR, (eI
tenaosit(enphdtee tirhdras; ankel)kiecnabesmedisat ed di seases,
states or conditions include those having

The iR 5™ BT e B s A s Ry A LRE ARG RO R md e
luhsQld¥estardifb EASR S IMAS 1K B hiwlLiohTs) . @ﬂlﬁﬁcﬁ@@hﬂg@KBl
treatnment, prophylaxis or intervention, the role

pnwy@mﬁb» t he ki nase may be direct or i ndirect and may
be necessary and/ or sufficient for the operation of

t
HF b ER e R R 5k s B ER0R: BRCAIE? muttion(s) may
bediatadnty. a ki nase includes the devel opnent of
resi stance to any particular cancer drug or

UG PrRBee i K& CEHBRBit 6 SERER TETt G s RSP

%éé 1%8&?6&s1@y of {6t- B%dkdb@ﬁ%@ (b?'ﬁﬂa'b&es S(@) inBabsiet Hfdrome;

as speci‘es within the genus.

Ré)henémcresstamee te) aypergtyoeRBCK) ki pragminopdidgmntapargd (SROCK
i nase. modul ati on and ROCK ki nase actrvrty are to be
'XP%ﬁ MBY%d accordingly. The term "Rho protein” is a
ternrof art used to define a large famly of
GFofendive @ipir@éreimsliih@tcanl @s): "M@l ideghtion alse Juldatpivadén as
actin organi zation, including RhoA and RhoC. As used
Beneanp of pregentmerhe oyt p@w&n&r%@% wpmwf n&erlﬁfﬂes Iqisy

I ?ﬂ@*
(ﬁ% n%f‘d{eae[nt ptgﬁg dﬂ%%ghegi?% fioh. \Mﬂ | nvo ?n f}éa‘[ Vel’l'[lll’)lﬁ
pedldsrative disoidol sucly endanoers. aE&aﬂﬂ)ﬂes sf gmhlabrmg’n}ahtléﬂ/\my]&de but
in which ROCK ki nase (e. and/ or
B HETS0dF PURPBICP ) pgﬁﬁrﬁ&ﬁﬁg © it Wér‘rowr&es?rﬁﬁ Br
WRfs Rho protein(s), and such Rho signaling pathways
are preferred in enbodi nents of the invention defined
inter alia by reference to a Rho signaling pathway. As
UsiedIsheneisagedtthas thesinmentippduillldci wsafu] inagcagipg othst ce itigns

d h d
%&s@h&?ﬁg&s% éf 1ng?rr%gpe8at1031| olggst r%frllv suctn[as V%f Frﬁec?lons, and

Re&ASegchbiasive ﬂi@elagk:afdr@faarﬁp\leonpasses physi oI ogr cal
changes whi ch effect an increase or decrease in ROCK

activit In the |atter case, the nodul ati on na be,

dés dnyeplien thsrefotisHings Prosd apphw@%%ﬁrém@rr%@ 1&?48%8&1
vihﬁﬁ&thl:% iS4 di Bijde? 8?@4&&& u‘%?s [BteRdaclh. any

an|sn1an physi o caI eve I ncl udi ng
for exanple at the | evel of gene expreSS|on (i ncluding
for exanple transcription, translation and/or
post-transl ational nodification), at the |evel of
expressi on of genes encodi ng regul atory el enents which
act directly or indirectly on the |evels of ROCK
activity, or at the level of enzyme (e.g. ROCK)
activity (for exanple by
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al l osteric mechani snms, conpetitive inhibition,
active-site inactivation, perturbation of feedback

WO pdeshidsas y pat hways etc.). Thus, nodul ati on nBgT/GBRI0S/050180

el evat ed/ suppressed expressi on or over- or
under - expressi on of the ROCK? including gene
anplification (i.e. nmultiple gene copies) and/or
increased or decreased expression by a transcriptiona
ekhBples 0PSandBk widéh ﬁw 8¢ inhiBifedNXABdC), @ﬁtt dr¥ nbylaied to, a
(de)activation of the é@ncludln de)actlvatlon)
bgrcnmnm foganple Tivarcimmgsof the Hladdere bircasinep lomgdy calogectal

d d
P ST S S BEFR LR e Rt AL e

aSerfemg[ fobechrisle @ildhocadthoaphhalt cdlDung xanget end on-small cell
vari ous phyS|oIog|caI Frocesses di seases, states,

B gEGiaaas, perephasusalliladdernoNty. BANCTSaF 618y BHCTBRBnGreatic
cﬂ%ﬁgﬂl%dstg R AP ERLE ehéiéﬂl%tﬁﬁﬁlv ﬁ%/yo g OprBHQtE &réﬁmv :ﬁ;r e‘%Hﬁ‘lple
processes, dr'scases, 'sta di't 1ons,” treatnents
aqechnict ecl eatinoms, & bemtitopdictih@ntoar of lymlmppd liredgarfer

those i n which | ogi_cal  rol cases

e [ AR & g i g e b SpRpmagr
Hohnh 0 Brod bR’ sﬂ?fn%h&lné‘%ﬁ 1Y REEKIyRedhoRB, BhiFPEdl] [9mphoma,
rect an bé necessary and/ or sufficient for

thuﬂmmsb@Qﬂ@nwonh@mmmp@cSVnpmnmefUwemhéhmﬁ@edbeexmnpb

S r. condi tion or its aetio r ..progression).

il EnBebRRE Uy Bl e S e B RES €0 o

9fon%%%yﬁe dukhéntia; Bryebid ROGKIAVRIc&X P LRSSUr O G RHy Mol

necessarily be t he proxi mal cause of the disease,

stigine fcmexemplmﬁhrmrcom Qfehabdpfnypgar@@nfb@rrpmatle@f thpygentral or
di_at ed d a

PraDis e m PEARE o SR B et B o or

@&WnﬁaﬁmOﬂﬁ&ahanwgfmﬁﬁhoﬁi@c;rferm)cminysnﬁabite@hﬂcysmahy@iouadma
In cases where the termis applied to treatnent,

@fg@lgﬁhgr,qsgm, kegtocianihomas Hireid f?]élcyglar FHRCET; ar Kaposi's sarcoma.
"ROCK- nedi ated treat nents" and "ROCK- nedi at ed

Roéﬂjghxﬁ Afrdic &fa hdiatd guant Rk of 15}31 59 dquehga/@ thuMiplc

direct or indirect and be necessary
aq@kmnasuff|0|ent for the operation of the treatnent,
prophyl axis or outcone of the intervention. Mny

SR u B UBHE o P ol Bien ORI Rl LR ESton cancer

ipPds@ity EdHcbi0 B8sophadciPcanBde ffuatidus BatRbVghdidi-dntdl cell lung
signaling pat hway (as herein defined) and may

chsensse A @ytherxquésﬁm% RANCEEs 18¢) Bins PreaRhengelel Paariag cancer,
5, é’s%a{té’cé’n% e‘?ﬁeﬁ 568y afl gﬁ&ﬁ&s states, conditions,
ts or I nferventions. The term
|nd|cated |s a tern1of art used herein in relation
tAmothed es@mse of e disdidet ofiprof fibgtenmtis aryefpptélFortatipo puidadmon
to convey the clinical desirability or necessity of a

articyl.ar .interventi,on |n eI ti to that dise
S Pt e BEEmb SRR B AT Bt ORI DS Ponchcial

e GlcaRe R rﬂ)@ igitdd & aﬁofi’ﬁﬁ@@s&ndﬁ%ﬁﬁ‘ bid Stoni® lﬂl‘i’ﬂlaﬁﬁﬁla@fy
patient population "in which the nodul ation

idishadsh.t fooeRangfle REEKNIR iluras eryitkematoius aaudelmmunNei rmcgﬁd@d
R RER R oBe PRBFRER T ooy it dh pTRRgY B kit
RAE 88D ahviund diabet&l MBNinREEtiena qg@enseﬁ@tﬁv@qamzloas aehﬁaiae
nodul ati on of ROCK ki nase woul alliative
&%R)%,ﬁhmﬁla/én@upq%tfesma@fy Tﬁ%ﬁtldlsﬁﬁey) curative. As used
herein, the term "nodul ation", as applied to the
protein ki nase P70S6K descri bed herein, is intended to
define a change in the level of biological activity of
P70S6K. Thus, nodul ati on enconpasses physi ol ogi ca
changes which effect an increase or decrease in P70S6K
activity. In the | atter case, the nodul ati on may be
descrlbed as |nh|b|t|on The nDduIatlon nmay arlse

o, o, o L 1
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transl ati on and/or post-translational nodification),
at the | evel of expression of genes encoding

wo egahiasasy el ements which act directly or i ndPEEGBRS/050180

on the levels of P70S6K activity, or at the |evel of
enzyme (e.g. P70S6K) activithh) (for exanple by

al l osteric nechani sns, conpetitive inhibition,
active-site inactivation, perturbation of feedback

U?ﬁ'lérmhteﬁl{f?)éuﬁ@UE‘é’ya)fﬁogéK ﬁledﬁtw&phyﬁ@ﬁgicat hrobessRYpIAYD e in

el evat ed/ suppressed expression or over- or
amm@ase yprldersiion doffcrpmaseRr and terefdierthe geretion could also be

t |tl S /
B Py B U BRI B s o
edsbeiated vaith M&ﬁhune&‘@sﬁbﬁbﬁ@n W@l inffyepions, a‘@ﬁdx‘ahipje leemgks virus, pox
(de)activation of P70S6K (i ncluding actlvatloné
M tipsissBarr yHEs, Sordps viptsdadcaewges, Ay tiCat and Pé/YV

I

PRy PRIk R RRERL S ?éaﬁdn*é?ﬁﬁ%@% EiorbdBlas
das&&sﬁﬁ@xhﬁpEunnﬁaﬂqmapﬁmhgﬁemnmm&xaﬂmkscbmmﬁarious

physi ol ogi cal _proces di se ses tes
fiREPdgseaeratlys diserdeisy ©r sample drlesin lfe%sg Aﬁﬁiwgﬁés&] to
QPGEATL PhikifsbRLIYRh, 34 %/w@glc Iatf@alvs%fe'r@s%s r&fn%epﬁgﬁémosa

di seasés, states, conditions, treatnments and
!spmdrmwtllao agopyoanghvicoibetldralcgeramtio; glopicrgddnephatishose

n i ch P70S6 bi ol ogi ca le. In.cases..
Al Eorite Bt it futt RS oGPl g ififrions.
@@61&14 dnldQBperfRP BBy, Rle@dtRehtRY dREESE Kf e ymBeuldkitc@atl s§ktem,

i ndi rect ‘and may be necessary and/or sufficient for
torecxpmplet e@cmw oYl artheitisaspiansneifive Henqsinsisiis ecystic

at e or nd| tiol ogy or progression).

us’ §§H{8<?hn%m§% particul ar aberrant
Ievels of P7086K activity, e.g. P70S6K
aveimexnfisiesay alkp boessbin dieasssaditing fbemtifalipreidtagt and
cause of the disease, state or condition; rather, it
il%se%m@hﬁnif@&s A HRHC T s et Y B ftstosagesucly sprigbolic

Qf; %ﬂh%b&ﬂz"nC|Ude those having multifactorial
aéf%% l'ogi es and conpl ex progressions in which P70S6K
is only partially involved. In cases where the termis
dpplinvedtiorocentenplpten protgin dptagd a?@sél%medmeérmf@menbm

el P & PR T B R Soaf Pifieatiqn

i€lh@orPloarthndhy opﬁﬁﬁﬂﬂaﬁ@%o ?n@ihge(@) thermdduthtiofGe. g aiBlibition)
may be necessar¥ and/or sufficient for the ogperation.

@f ptqﬁfén kinasg K; dboptisrvention asthedeved efhe@etiyifeof protein
X él’lea ( V’gjrgg:Kg r(’l%) &Ig@%tloﬁlgorpg )gr}és%[eoég?&ﬂl en tﬁ'SZQh?sé ﬁrtﬁé el wctle in

pPhys{lid@itdeh of bangelairokfityatioa\sethe G' htesS phidse of the cell cycle;
i ntervention nprise the induction or epreSS|on
é@ usppl 5ﬁ9%1p%lllft5’é‘i’fcf9ﬂm§? 610 @8 & ranaiigin SuBiogRlfelsy B3p of 2
EWd ol foﬁﬁhlhy) %E]/ h Rl REREM £ & o Xt%ngf? thy}@ estabhshment of
|nt rventions o e I nvention typic (or
capp’lbpnhw tapoyitofic plogranireesafy),thd mbatitienot growf;ir iaptkvy r@xpter
akdlsgase or condition. Unless the context

UGPRETVHS@resign ape AT EETINR peiipopiptissue; (h) modulation
Q)@lelgfoﬁ%[ﬂc@@ dlffddtiation; (1) modulation of cell mot1l1ty, (1) modulation of
chl oro- phenyl)-1-[ 4- (] H-pyrazol - 4-yl ) - phenyl'] - et hano
oelluliyercspmpd s dnd k) fcohanging ipsylingensiehs- enant i oner
include the free base as well as ionic, salt, solvate,
N-oxi de, tautoneric and protected fornB thereof, for
exanpl e, as di scussed bel ow. The conmpound nmay be ot her
than an N-oxide. For exanple, in one enbodi nent, the
compound of formula (lI) is other than an N-oxi de and
isinthe formof a free base. In another enbodi nent,
the conpound of fornmula (1) is other than an N oxide
and is in the formof a salt. Salt forns may be
sel ected and prepared according to nethods descri bed
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Phar maceutical Salts: Properties, Selection, and Use,
P. Heinrich Stahl (Editor), Camlle G Wrnuth

w@ Bstionsyg | SBN: 3-90639- 026- 8, Hardcover, 338PQEGB3(08/050180

August 2002. For exanple, acid addition salts may be
prepared by dissolving the filee base in an organic
solvent in which a given salt formis insoluble or
poor | ysol ubl e and then adding the required acid in an
FRP eRhicAt & HepHeNs Say hRdlcomPasSahletHF dRichadiesdut

of solution.” Acild addition salts may be forned with a
Wdelenhfpﬁ aedn;ea@qs stalsic sonditeth Wiielk gathiod camigrisgsgtihsaeening a
Rna'[tlﬁﬁl i n e \gﬂetﬁddl (th]se%ge 8? on%htro%&lro%gor%lzﬁ%s ;’lg Rgt?é’r??s or may

86 @Lﬁﬂfé‘rmgas BnQWﬁﬁh(W(ﬁ@@Eé s&cepaﬂ)lldoﬂoarea&h@it Rk, a c&ﬁﬁ:}ﬂmbd C
L-ascorbic), L- aspartlc benzenesul phoni ¢

bevini R v - 800t P GRS RT VSt HHGT . whereyit sanhaed that the
8%5%@ Qk céﬂﬂlﬁ&i’ Hbﬁl "W 1cﬁ tfeip%her&%ﬁﬂg’ Eus%gpt%fé Qﬂquéfﬁt

capric, caprolc, capry ci nnam c, I'c, cyclamc
doladytbring tohhk j)anentedi tmnpeun]i a@Hfordidal(Ip hohdrein defined.
et hanesul phoni c, 2- hydroxyethanesulphonic formc,

mar.i.c, alac ar ent ohe . .
Eﬂaﬁmﬁ% Patgqﬂueizé@%fo "é@' cSadJE @3086 B vibighpeotein
((ﬁ}a&: ios@kws ﬁgkfﬁﬁctm%ap()f&géx'dh@[d ﬁyp&wﬁej i(8), thBicPPMER Bave

ydro rom c, drochloric hydrlodlc i set’hi oni c,

bect subj e(:@ogim@e}%@@é@n 086K if Ylysbundtian (¢-g) for p70S6K

FEethintian B hiimcTReb b pntans 7R a2 haness

@Afhl(gl haha @Bérhﬁib@s&ﬁto?d@gﬂoﬂmfébt@ Yor dhagitfidaabredchromosome
5- di sul phoni c, Rédrox y-2-naphthoic, nicotinjc

s £) thossiip Whéﬁ‘rhoB Alé&lﬁﬁﬁl@(s)p?ﬂ’ pesqn:, (DRt which have
g'@&%%g I L frdib n%Qﬂlé){éEtb fOILBﬁ&Aq %&L@&H@U@ i%ﬂhqsg Y ivfiich BRCA2

acl c, stearl
siltqion(s) are pragent;ch) thoge \kzhlbh htvar been stibjeaay ditigagostic tests for

RAED okl vhenh ovhich G BT RSThaS G g @hose
@m&aﬂl inEeh %m?eg?%t di @o@fﬂé@@aq& €81 DfutatfdHes) Pﬁ{ci (k§ tHoRé

group of aci dit ts includes salts torned
wiltidh lyd boerhicordned ahgalimed diewin. phosphoric, nitric,
sulphurlc citric, lactic, succinic, naleic, nalic,

i et prott—t,- et hanesul phoni c,
naphthalenesulphonlc valerlc acetic, propanoic,
IPatcangllEihe ¥BhPBsitonsgd Uk rOBhtfondtagc bﬁﬁdi@ﬁhleﬁnﬁliaﬁ) pRpkties
Wthin this group of salts, a sub-set of salts

switebilasfog opHl CERASHES- f or med wi th hydrochl oric acid or
acetic acid. Another group of acid addition salts

e LB Ssiia] aéde&%gﬁgrefﬂs@l%hﬂceghibqt %&u%ml%‘é&d%@aquy
aspartic, citric, -Lact| umar | l'uconi c,
gd:laltmwtorliriot at icpmp()lilmls mrair‘m«)ztvladathlht;y qghlh)’eainﬁne;d as the ratio (F)

mal i c, nethane honi c, sebac tearlc ucci ni ¢
S PRoET ot HEv st b r oty TS st
XpSlurdsr (P B&np&fnddﬂfhe%fﬁog&l eme MetiRen MRV Y RSut® kRpREsed as
the acid fromwhich the salt” is forned. I'n stronger
agedsntaghe basi c pyrazole nitrogen, as well as the
nitrogen atomin the amno group, may take part in
salt formation. For exanple, where the acid has a pKa
of | ess than about 3 (e.g. an acid such as
hydrochl oric acid, sulphuric acid or trifluoroacetic
acid), the conpound of fornuila (1) wll typically
formsalts with 2 nolar equivalents of the acid. The
salt forns of the conpound of fornmula (1) are
typically pharmaceutically acceptable salts, and
exanpl es of pharnmaceutically acceptable salts are
di scussed in Berge et al., 1911, "Pharnaceutically
Acceptable Salts,” J Pharm ScL, Vol. 66, pp. 1-19.
Fbmever salts that are not pharnaceutlcally

S L_l o o o o o L B



10

15

20

25

useful, for exanple, in the purification or separation
of the conmpound of fornmula (1), also formpart of the

wo wentisad. The conpound of fornmula (1) nay al BOT/GBRIVS/050180

N- oxi des and such N-oxides are within the scope of the
definition of the conpound &2 formula (1). In one
general enbodi nent, the conpound of forrmula (1) is not
an N-oxide. N Oxides can be fornmed by treatnent of the
PRHPASit i mm@ éﬁb@nbleawaﬂh&mg(ww) 0$ URAtcathal 3Or A eRtte
per oxi de or a per-acid (e.qg. per oxycar boxylic acid),
peederlbly gee@aﬁrmh@ 450.cane e@rtlalgléyi pdvagkagadwstinyhat phey yagy §e

W | e tersc

b Pre S R B ol SRR S BRARBall © o
L W Deady (Syn Cbnn1 1977, 7, 509-514) in which the
ammamwwmwﬂnposmd eatdredlanil} i bmlnhbmrpmmm audlbleft‘zsa:ile@twe in
aci d, ( MCPBA) exanple, in an inert oIv nt. such
i é@frVétﬁfeﬁr?@Wéw@?frefpﬁbk%%ﬁm&eamﬁt@ﬁ?ﬁﬁ aleq%i Selgfi g for

xture of the Senantioner and
?ﬁgﬁg%@gﬁgégﬁ%ﬁ%qu?Q%gP%% a suitabl e separation
techni que such as chiral chromatography _ _
bk poma@wglrcaf pihlymdm (I ichgm Abtanglyppore ppteahidas ifs IR-enantiomer at

PR BR o dr e B ToRie s e REREPSIRLp G bR

apandt ItIYR6 15ted PK D enAaRkah ah eglviay h@bMet assay is 0.01 uM
di astereoi soneric salts with chiral acids such as

conpargd tap-Pe 1L fod thy Rjenarpm{ Thiaaprroxigiage 100-fold difference
S §0tenﬁyt1(s) lafél) %éée}\lf‘e'dgi% c)%[l b%s Ilngch Fus?%c 5‘&”9 @Jh'lc% R& sgres

cid,” an orsu oni'c, separati ng
bh&pﬁb@ﬁt@heﬁim 8 dbyctproa&leur@mﬁ SL&iS‘[l‘EIE:}OSIPKIH iThattompound
and t hen dISSOCIatIng the salts to ve the i d|V|dua
eh TR Bt digtiayei Khgel basST crmesgaipodatedr Po s omer
gkkﬁbq@hudes variants with one or nore isotopic
substi‘tutions, and a reference to a particul ar el ement
includes within its scope all isotopes of the el enent.
Por addit ampl cﬁffeanc@bﬁweméletmnhy@hmgeﬁs iniediuplesnayi aghingt the

its 7)., Simlarl o :
elpey EBEa Kt Bikotynai i £5Paeiic R it rotated
SRARE: £1eRPEELI.0BM bdfparddde tﬁ’é‘ﬂ chéfeionnd wiHER iARMitd PRA at
Thé i sotopes nmay be radi oactive or non-radioactive. In
08 1Bvtbodi nent of the invention, the conpounds contain
no radi oactive isotopes. Such conpounds are preferred

I I Viery o
RE chBRERERH b HTEn ARG o AR TR oo g AR e
G@m@@@ﬂﬂﬁswﬁﬂﬁ&MHkngoQwﬁhmﬁ@dw@a&bmnpmshﬂaym@mmmsefm
i.n a diagnostic contextlﬂaﬂwg enconpassed by formul a

ERpoOAFBORA P BOFHTE ADHTE isgrandrpbageaggkipds propertics. For
SEAPEER: By DB S8 () SRR YERRL B ELR a
agmhﬂdﬂdioﬁmspywcmnnnﬁﬂéﬁeaammmHPﬁEQéDs;Cb}3ﬂH®nd2D6.
conpounds and pro-drugs of the conpounds. By

dru i s neant, f a un hat S
ESRGGRER: o S of Srmhf 0T i BRI dotRke
cQueHichison as defined herein. For exanple, sone
prodrugs are esters of the active conpound (e.g., a

physi ol ogi cal |y acceptable netabolically |abile

é@@ epypomisk ¢ frfgrmvele 4bds peiprtiallydess dexde ﬂ@lﬂd’@l@r it epmpyEyds.
is cleaved to yield the active drug. Such esters may
?ﬁgkﬁrned by esterification, for exanple, of any of

ydroxyl groups (-C(=O CH) in the parent conpound,
wi th, where appropriate, prior protection of any other
reactive groups present in the parent conpound,
foll owed by deprotection if required. Exanpl es of such
nmetabolically labile esters include those of the
formula -
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C(=O OR wherein Ris: G -yalkyl (e.g., -M, -Et, -nPr,
-iPr, -nBu, -sBu, -iBu, -tBu); C -yam noal kyl (e.gqg.

waedosaasing | ; 2- (N, N-di et hyl am no) et hyl ; PCT/GB2008/050180

2- (4-nor pholino)ethyl); and acyl oxy-G -7al kyl (e.g.,
acyl oxymet hyl ; acyl oxyet hyl ;73pi val oyl oxynet hyl ;
acet oxynet hyl ; 1-acetoxyethyl; 1-(1-nmethoxy-
1- met hyl ) et hyl - car bonxyl oxyet hyl ; 1-(benzoyl oxy) et hyl ;
IS RN AP ABYOCABALY 0P &Mfﬁ@tdﬁ)ﬁ{oved by the US FDA, had to be withdrawn
1-isopropoxy- carbonyloxyet
byol @llfemythe U@r‘b‘@ﬂﬁ)ﬁl ORY d@@q’yyred they were implicated in deaths caused
%}jf gl%{ark %g&u 3%?()” lyl?s)é ueﬁlet[]]%// f(')llll’ld that a side effect of these drugs
bwag yHel @h@l&yin@ﬂtyd@ﬁlhmlﬁﬁhm@m%dﬁw the blocking of hERG channels in
4-t et rahydr opyranyl oxy) carbonyl oxynet hyl ;
cqrcqllst TaRyE ?ﬁ}llﬁ)&% e By 05)?9@@%911‘1 ;ion channels the

I I
SRR RPAES AR SR RIS oA st
preqtivggserdliv@t fhctsee Bned. e rzmgt taad, CHI (Y90 D Ayslqiedfahhlg of Ton

LB e gor ol e Gihe hePhead Bopshigs B hire (10
?6@5@%& qor@&ahﬁel% h&eﬁbfe&hfs%ﬁgﬁﬁetﬁnwc@ JiBh®dr UGurran, MLE.,

herapy (ADEPT), Genedirected Enzyne Prodrug Therapy
@@K@at)ng, POITY (hP S Xl iAr e tlelisEn 2 ymeBfmedn ag Infisgtedpypd an

e araf 2oy HER G PEETEs B R Pas e et a e

SY28Y-38e! dndati&uOM.OF Wesrnfteyrws) @ﬁle@ék@LBgah@RoBérts@ﬁyG A.
be an am no acid ester derivative etic

Ve dEERE, ¢ Brnpeadewet Rasdlieoniig ‘dol(tage -G#fad Pegssium Channel
xtures thereof can be prepared by
?Wn Aﬁﬁa%g 3&g9$h Schenme 1. In Schene 1, the
substituted benzophenone (10) is converted to the
ahoxlicénafidd bf bR Getdodkimgnactivith rérainedhishsiHaphamsideration in
i odi de in di nethy Isélphoxide in the presence of a base
G%3ﬁ“eQPﬂVHW?d@y@§§’r@bch as sodi um hydride). The
epoxide (11) is then reacted with amonia in an
%@ ebRbbend® %H&ﬁ{ulasay Rasaeg rrgbtmﬁm idrydHab Rl l¥ocMrohetivity.
heating, to give the am née as a racemc mxture
of R~ and S- enantionmers. The amne (12) can be

(0 with a pyrazol e boronate (such as
4(4455-

TREC %g&ﬂ%én- b @%A ﬂ%:r%a\%f@é R alwthkip'rwya&?szo%&m&t of

sence um cat
fa&hﬁg@l@f&lﬁsfemrmw mrwﬁmnbﬂsemp&lateadxytpmeﬁ)lamam deandBatzpriiicin
coupllng condltlons to give the racem ¢ conp ggpmwg(h&mse

KEWes Brandior a REXCI iase ather R0R0K aasei Fgampls
léﬁpers%hgg{nﬁﬁu@rﬁ]a@@séﬂ%ﬁ?ﬁbo@gzUK' coupling conditions

gives relatively poor product yields and the product
is relatively dlfflcult to purify because of its |ow
Sk ebinppsitions e gerprabl aiminsteoveo @mubjebgnnfniecctof such

rotectln he am no roup
RHEPEEy 86 br BsiPIES o8 Ry hEnEr sl at PRPLH MR o
(13) and
The composition will typically be administered in amounts that are therapeutically

or prophylactically useful and which generally are non-toxic. However, in certain
situations (for example in the case of life threatening diseases), the benefits of

administering a composition as defined herein may outweigh the disadvantages of
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wa@eovpowsds (14) is then deprotected by well

then subjecting internediate (13) to Suzuki coupling
to give the protected conpound (14). The protected

nmet hods (e.g. using HCO in ether/nmethanol when PG =
Boc) to give the product (15% as a racemc
m xture. Schene 1 The racem c m xture (15) can be
resol ved by nmethods well known to those skilled in the
ahy tox{ HTRKIMIR dRtRUntWIfcI Bist & meNhOsGRsRIBFARRYirable to
nmet hods and ot her nethods descri bed herein. In another
adpadster conwoindsein amennisribatiageassecigedpeibs degreetah doxicity.
preparati on of a conmpound of the formula (15), which
ri p PG
S PR 5 SRR S pr o P
bartdfmmatﬁeyapee@caéﬁ&tdtm Ihdt;eb@mhnmateretsmmrshombemrhmdy nd
and |solat|F %4 nant i ner t hereof. The
M%wtweﬁ thaysapbo naegsteaect: G PEGORFERIUS DAPIE e
foregoing process, as well as a conpound of the
tqotfk/g%?datl 3 RosMHEME ¥EpRRPGT BAAY (1) |3§n 5@IAnPFAEE Fom | b
t her "aspect, the I nvention provides a process for
ph:egmreptarl o nohlgtmnapamcﬂpgnamdofdiodv vecighdr morteatyicaly, 5

Pt @y EAS PR picestn SR B PURTh O T ERmORa w2

ﬁé@gratﬁefoetsrmmlg@n@ E@f Rilderh @, W naobeHRNatl e ndfigims, and
group (such as a

e bty (- rptcrogrezgl @iebkamr@ faR0 gughlgr@mp@#ﬂpgra% for

resenge of a t I

SEPER A SuPloaful LABURRE Fak R B S emmar agiovsish
abkiflgh i1 Beliokhicd d8sck Mag beeldaum@ﬁasmdumbre fequived.f Dharul a
(14); (i1) renDV|ng t he protectln% gro PG fromthe
sompotivien &tdalwed heRisdian de edaynigagdoRer dalybasis of pi ¢ repeat

Y, | r f

PRty Ry Yorc 8P P RLb QR BN L %?Et’r%(%?da%’f@%ﬂme-
Internedlates of the formula (13), particularly
Wihe cempolR@ dffoamBa ¢l) grayss, adtrtimisteretdtnrell)ainf aurangeoe! Q’mp&e dor

ft | int i at f f

%mp 2 e S B 1 U e e L 5 k- B LB Gy T 0 1000
?Qrtwél'aﬁ Sxan®i188 & dobstin@ndidg RO C20, 3D ahll %0' /€THd @mapobind

preferred internmediate (14) Is the co mhereln PG

ingysbeBdinisiod. onae ommor thai aregei oaeh dlay . t mmaé can be

@grg}ggﬁﬁrgg 89ntf1810H1sj;}Pfg ? Itz}k%St ( %’Beﬁﬁ r\Vel'[Fl)lgl(r:l ezag%ak forttﬁe duratlon of
tieramhbade gy, | ARt obX aﬁﬂﬁé(ﬁn@‘ﬂln@f:m&&ﬁﬁdn%elé&3
(Astex) and then isaqlating the S-enantioner using. the

PRI DA 1 ﬁetﬁlﬁ@or@na@wlmf@aa 860 @capdisuches grygek. then

ta?s gﬁtﬂm A\@ 34 %gclpe{soc ?eck etnﬁrt}l k&gc Buously for another
‘ncer medi ?ecmmmmd( Is illTustrated In Schene
Defiddguchiaba ,wdedk @nd M%Bﬁ?fhro@hbﬁﬂth%dﬁmmemf thel treaadre mezi@en.

the substi tuted benzophenon nverted to . the
Eeé of {regtms{t TegHIqnR By g ftt?‘%’t’r%‘%lﬁﬁ‘ L F?awm%lu&

Qéﬂngﬁs txzﬂ%x‘éin%h{lﬁﬁ'st%& om@m Q}%Iésrbftoﬁg wREe a& e vefek %ﬂb 8s8vo

descri chene ab ove, except t at t he sodi um
tw;adks ae dnasx@ek offy etpﬂhmt;edeaks vh, qm@tva@kwtﬁff;nOt two weeks on, two
t- Thekﬁ? ?ssiu t % tox de s ad 0.8
SRR QP R R NP AT ool bk oR dhse PER bah ot
toht BEMoY SMlRheRium i odisd®, 8, 9 or 10 or more cycles.

K N OREIT/GB2008/050180



10

15

20

25

typically at roomtenperature. The use of potassiumt
r t-butoxide as the base rather than sodi um hydride

wa@oenBaIm4&i gni fi cant advantages. Firstly, rat hBeT/GB2W8/050180

form ng the dinmsyl anion by reaction of base wi th DVSO
and then adding the other rédactants, as is the case
when sodi um hydride is used as the base, the r

- but oxi de can be added to a prefornmed nmixture of the

hemeo;ﬁi?ﬁaﬁmo@ﬁag)schédmenﬁwﬁ(é@ WipBeBiveiah actusien ang
met

di | sul phoxi’de. This neans that the dinsyl anion
psmp@mt eﬁ@ﬁ@/ h@famcfm peraifdts of ong hgus dpdy fsdipdaden days in

B?ﬁ,@g@lﬁ{ ul? f Y'ey daP’é a%rt on% r5&106% dotfle Er?aﬁm%htni%i; ‘l:ate@cpe%t AYedir&a

ihetsal daeh Bsevofo oot aseeldsylmgaatcﬁﬁd@ lemayltﬁiee axokgds t he
formation of |arge concentrations of t he relatively
vi scous, and sonmewhat hazar dous, sodi um,

%‘HF PRBEUREY | RAUSDE MEY Ph8lvenpR{ ot 9%%6%%&&1 asydfined
%ocis‘%rf Qe Qﬁtﬂ &4 @eﬁé Rl i Feath SR W RS thr
|un1 ans that t action mxture is nuch easie
ﬂnesﬁ%ﬂalIOMAng nor e eff|C|ent m xi ng of the reactants
and the avoi dance of |ocalised pockets of unreacted or
terials, an.advant

s a Bt dor B rorenae ¢ R G AR oPp GG e

@dJI h&ﬁ% ﬁ)h@wécﬁgﬁ hiaBflerlafic@inGRRchs DPhuEiHle H@atidh)€or example 1 to
reactants and product. These benefits are partlcularly

apparsent. hhewrst he reaction is carried out on a |arger
scale (e.g. to prepare quantltles of 50 grammes or

FRE fyler bRCERON A cchdhiiifon is BREn ARERARHE A for
puitisd ant2 laidrgltobfediatyer aryinelaclfubifr atcbﬁtitﬁ;@ﬁx irdesi¢d &) 24ahnelirs to 72
Eetter purity (conpared to reactions using sodi um
9dfi de as the base). In the reaction sequence shown
in Schene 1, the epoxide (11) is reacted with ammni a
iULiRReB), ﬁ%}%ér Cth8 ahélrﬁi@& 0§ @d %ﬁl"ﬁﬁ&@ﬂed%ﬂ h§ad 6N,
to give the amne (12). Reactions of this type imay be
camppsidoroused iwill de mnmmmetervel&cth@ maturg pf tdaaldlsya&@mﬂer

essur e and rit ativel
Bhe b EarangBlol edRdrtalyRad 3ot BF oPti: PO IR P Siin
reactions (e.g. for produci ng quantities of 50 grammes
The FOMPowatd ¢fTerrauth (8 chd B hdministdras adeRolb ahurgbdutiabigent or
reacting the epoxide (11) with sodium azide and then
theyiren g agdmenigoted dn Pw@ﬂmfm therepy I a6 A Rorafiie (12)
PR shifrepth B3 o FAHHF IR GRUC 1 o P RN
daeideadcloa a cancer pdicarintsddre enfinede Egamales afjothoutherapeutic

sol vent conpr.i ter and a water- ci bl e sol vent
30N BetrsaCBPun Bt s b e o o OBt b SRy or a
Wi ke i@RNd eyl 9 wiskAERbEpbGhdsheE tﬁeeifohﬁﬁlat(grmﬁﬁ@é Mt%r@ﬁot
the solvent system CbnvePS|on of the azido al cohol
(ibddedtto: t he ami no al cohol (12) may be achi eved by
reaction with triphenyl phosphine foll owed by

t r eat Mepbisvithsahinhibi@eus aci d and particularly an

aqueous solution of a substituted sul phonic acid,
pr et erabigetaeliggsky| or aryl sul phoni ¢ acid such as

met ha aci et hanesul phoni ¢ aci d,
benzeﬁgéﬁlg%gﬁungag?lg t ol uenesul phoni c acid or _
canphgyneA bplRPhgd @?b@om&a@e HSghiBftord- t ol uenesul phoni c
acid is particularly preferred. Wthout w shing to be

bound Adigylatiye Agedsy, the reaction is believed to
proceed by initial cyclisation to forman aziridine
followed by ring opening in the presence of the acid
to give the am no al cohol. By using an acid
(particularly 4-toluenesul phonic acid), the

am no- al cohol can be isolated as a stable, easy to
handl e salt and readily purified. If an optically
actlve forn1of canphorsulphonlc aC|d (e 9. d

o o,
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wo bmsansmo- al cohol

The azi de conpound (17), the am no-al cohol (12) and
its individual enantioners and acid addition salts of
(12) and its enanti oners arBCT/GB2008/050180
bel i eved to be novel and, as such, formfurther
aspects of the invention. THés, in one enbodi nent, the
i nvention provides 2-am no-I|-(4-chloro-phenyl)-I-

[ 4-1 odo- phenyl]-ethanol and acid addition salts

t hes e@foRsiodgl Angddngrei n. I'n anot her enbodi ment, the
i nvention provides (R) 2-am no-I-(4-chl oro- phenyl)-l-

[ 4- qo@mﬂgﬁemympsethanol and acid addition salts
thereof as_defined h eln In a further enbodi nent,
the® i medat T T&HSAFB‘F

2-gm phenyl)-l-

[ 4- |oggﬁ% Qém F&Bﬁ anol, and acid addition salts
thefeQﬁ%@ﬁkﬂ@ﬂMﬁﬁﬁahﬁﬁeln In each of the foregoing

three enbodi nents, preferred acid addition salts are
saJ%scﬂﬁﬁﬁﬁﬁ Qﬂf%HWﬁEhanesulphonlc aci d,

et han Iﬁ qar %:%géaq8§zenesulphonlc aC|d
t ol uene p ORI Acl r~ canphor sul phoni c aci d (e.q.

d- canpagbgu%ﬁﬁﬁgmp acid). A particularly preferred
salt is the sait formed with 4-tol uenesul phonic acid.

I'n ad
o b R RE R e Aty BY DS Syt o
aci d afdeliate @asms af the shiewéieatstassoctayedagih nlﬁlnmh@aw nl%vsmcular

PKB and, as s shoul d e useful. in thedJ@é %1?
par t i E¥AplcY S% agqpiechude gni-gpectic aggbegnd iggedly tha prevent
descr ypgdrbRE ﬁierhufré&font&%h&ﬁm ?Qa@gocfa%drﬂéhﬁoﬁén)a and

Phar maceuti cal conpositions containing the conpound of
f or mupsevediZpnglicairona ¢had aa@mfromandwcadi ﬂewelserf agf blaed cells or

defined.h i.n ha nac tlc ce

carri &t g@%%@g @% (ﬁﬁégﬁéﬁﬁ%of
fornu hﬁtcﬁo%)gigeoéo 1d>ﬁy8staﬁm1@lmagiﬁubt EBVEEBF S afi@pshilobyte-colony
further aspects of the invention. |In another aspect,

the i A@nkatiog fEtﬁQi\(Gd@@f)a A sdndetl apsy agsatwitlhay inHbit bone
?TZI) Cal l Ypéllag%tﬁ% O OECI%E rrpél}ogg%%fg%@y n%. %le({rgﬁa‘[&%’a{ﬂﬂh%nate and
fract itandlonaysiginls tﬁatsiuppregn‘mﬂmnﬁmtody &@ﬁbﬁsie@(ﬁuslahi of

t he conpound of the fornula ( wherei n the %f
deri vEEKIRARASGRE, @quinbsgpq: @nﬁ@f@y@og@phm{d@g@nw@se to reduce

- canpRof JyYLROg Og%\@ﬁl iHkmohQa x?c?ﬂﬁhﬁ n &rHE8aly {vzﬁfents ]pch as
i nvention provi des a process for the preparation o
conpoeﬁﬁhﬂﬁnbhﬁs6bmHMhanhm®ynm$odmﬁmmﬁd‘Wbmbmwhumhlch
process conprises the reaction.of a co d

P or mu PR a6 Tl o G ST FELE R, BGiaCSlogic
triph ?F%Jeﬂré@ $RRHiEEng thode HOhEha@RA AbhforRAURAMsaBHC FufBer
tetra of uran at a tenperature above room

t enpe mmlmdeé afd agentsxaniphelentoviohia, which iscused apenr antidote ofdrugs

for_otmrgrava-dostyfiotbe Caf BB et HAS RGOSl as

4-1 ol weResH RbaiGvag chn usad forlthefr@@inbmed fisRle-cffects
trlphenyhfhosphlne other tertiary phosphi nes may be

used ardudingewlcngcndderogtbrembeli episddshosphi nes such as
trltolylphosphlne trial kyl phosphi nes such as

¢ ,

e s T R lor P U ER IR O Riven
¢ iridaidually varyihgdes solflec’ateﬁlané (v d)ffeahkgdutean d/ or

cycl oal kyl groups. However, triphenyl phosphine is
preferred. As an alternative to 4-tol uenesul phonic
acid, other substituted sul phonic acids nay be used;
for exanple al kyl- and aryl sul phonic acid such as

met hanesul phoni ¢ aci d, ethanesul phonic acid,

benzenesul phoni ¢ aci d, and canphor sul phoni c acid, as
descri bed above. I n another aspect the invention

provi des a process for the preparation of a conpound
of the fornula (17) mhlch process conprlses the

. o o o M Y A\
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trinmethylsilylazide (TM5-azide) in a polar solvent
(e.g. an aqueous organi c solvent such as aqueous

waewsonmsyqs preferably with heating (for exanpl BCT/GBRID8/050180

reflux tenperature of the solvent). In a further
aspect, the invention provi dés a process for the
preparation of a conmpound of the forrmula (12), which
process conprises the steps of:(a) the reaction of a
RO R G oo tiltof @E Ml dids samisebicaad ch@bRiafloMiHethp@Rvith
al kali metal azide (such as sodium azi de) or
phé, e hifitesi fopr ommiotieother therapaudic agerps (Melceablyt oree drdwaumare
%%%%rala\lﬁgr?)ﬁe)t(, fl}ee cro%}ap%t}l%ll sgcra%fbstﬁl 1T 1?01 gtgpe(agr}g%l?aneg&?y I)logeﬁ]d&%ally
wiidahRihipleasipb it iallp| theved H@;adﬁnm);te@ﬂ adClockly ypdted s
exanpl e a substltuted sul phoni c acid, preferably an
giigeypls (G exrypls @V%ﬂ?ol?ﬁr@d@é ol (SRERICES Ot ages SUPTY IS hog
t , or
PE s Tt SR oo B s 3k or SEPRRES LRI ir ARl A
fequirkdie et gdeadusegeaegahenl h@nm{dmménsufmae whibvte properties of
r gesses |nvol¥|ng the use of an azide, alkali netal
gerapquicgeenYhi um azi de, pot assi um azi de and sodi um
azide) are preferred and sodi um azi de i s nost
Ahetemp&ithd diTfoNAh (18 ma3HRR Ve aduliBisleRMEA b AN I e ford

process for the preparat|on of a conpound of the
tlemetherapaic treatments such as radlotherapy, photodynamic therapy, gene

4- -[4- (1 Hpyrazol -
5@?“%%8%???’85ﬁ8ﬂ8ﬁk%wﬁ$§h nmet hod conpri ses: (1)
preparing a conpound of the fornmula (12) by a nethod
&or Gkefih Rechbhiatien therdp® )wifl flodied ichgmbtherapeuticaggiitothe of
t he conpound of fornula 12) béya nmet hod as gFflned
ﬁ@mgpqﬁt@rbasgqe@@e% %rg rpaleotw% i %ur(oi gyore pigpr therapeutic

d I
LSO LPE TR QU2 e b o
Inl&eelfaun ar nhdre thprgwetic eganfs. dn;aalaltammum dat iatliystual thaepeutic

SRR oE e s and Sy Gt i OB S ki
fo ﬁ(‘)'ﬂ%lllzv&@lflﬂlstr&&l})ﬁ fFeNdingset he protecting group PG

fromthe conmpound of the forrmula (14); and optionally
thereafter (5) separating the optical isoners of

doppeunrdil{ctSh taragt WQ@lldzhﬂDWgthtqlié Ssradet eramon lg-@l?eé%if
Fo t
?H%W‘J@%%%ﬁnd‘é%% e fid ol iqpSnbhpkiARES 81 2 1oL

is preferred that the conposition of the invention
m&aﬂoahafnﬁgﬁumscal conposi tion(e.g. fornulation)
conprising a compound of formula (1) together wth one
PrioP Ry RInAAREABGEM d CRhgoKitRE Qe BEARIGcEARd @it may be
adj uvants, excipients, diluents, fillers, buffers,
serapiadite detsrmine adsthea idisease ar gpRdidam frgm whicktheaatient is or

wel |

%P’I oensgkf'%rm% onlé vﬁh\l\@} %glélhiﬁ%isg%c%gﬁﬂ)le Ft‘(g tr mieﬂtgwig% tg @g.gound
”ﬁhulﬁg abﬂﬂﬁtypargaﬁsm partivighit taget kinadeh@rg. provsin démse A and/or
phar maceut i cal osi tions, as defined above, and
REYLRIB dkanase Br?éllé(qﬁ r&%kma@ﬁ?n RIASOKIHp58€1-t i on
conpri sing adm xi ng the conmpound of formula (1)
t bl e
B B LR b e e
coheteuhhme rwhetltee picahdifiomer dissse,isheliahemedmthaTthe pagentis or may

B Rl e PR FE s ol B Ren B P e

forms which are, within the scope of sound
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medi cal judgnent, suitable for use in contact with the
ti ssues of a subject (e.g. human) w thout excessive

WO e008aidsyg irritation, allergic response, or OPCIEGB2008/050180

probl em or conplication, comensurate with a
reasonabl e benefit/risk rati7’8. Each carrier
exci pient, etc. nust also be "acceptable" in the sense
of being conpatible with the other ingredients of the
LI Ao R oK ITAGRMER fealls GAUFPREILIIONST BRAtAAL PEB or to
the conposition as defined herein can be fornulated in
mms@ltmn@f Wathw%n@mrmelclﬂﬁ&qtué/@rﬂé% actigky, extriregulation of
S P arnmaceu

S AR ak RO TRRR R ARt AR Bng OPFRBIHE b LI case
38PEBt P13KEGF Rxepiot aid PDRVI 8les the conp03|t|on as
defined herein in the formof a pharmaceutica

conposi tion. The har uti.cal conppositions ca
éﬁtyﬁwam/sw@%@ el fi95} & Atlisnhmay b am:l&%eﬂ forlobs o

{ [

AR PO by oo by s B, Pk
aresentrebetagie theftom pPlaserendrades dundebdit®inradtaigens endodingdbn
be formulated for, i ntravenous, intr.amuscu :
e spomep? s R RUTEOLD: st (PSTRaPSRY whisigh th
¢hyh&ftfon b€ kﬂe\&@c{nﬁcﬂ%ﬁ%@d&%ﬁﬁé 2Ok BAtHRlindchiS&titth dthe
injection, infusion or other nmeans of delivery. The
&enscmbmi/pmdnctkie gbly pohusittalier) dreaqueshiaiian hyegnethoned on

nger terminfusion and can be via passive

ery or through the utilisation of a suitable
|nfu5|on punp. Pharmaceutical formul ati ons adapted for
patcantiecly ovddithinglly,ahd patichnmbhy e sagtedusr étinction in ROCK

non- aqueous sterile |n{ect|on sol uti.ons whi.ch Iy
aehtilyi (B 2apleratek Psmteg I andrR @E K cxpEstian; Iagt@a?rgs in ROCK genes

O RE R Bl LA LEn A A T B YL OH R L
dodimt abi [ i zi ng emul si on fornulatlons) | i posone
conmponents for form ng Iiposones gel | abl e pol yners

r formn h|I|sat|on rotecta
a6 1sBrgt Ao PERY Ty 8RBt BT IR yp oo e
%&@éoaﬂlplﬁwagoﬁ (. aRltiple gbAdopbs pird 1h8reé‘se§%kﬁ[lél§§i‘oﬁ By
and rendering the formulation isotonic wth the bl ood

dfangdniptippel @ffd@tdarrdelmppra@mnty Prbgoteleun, incidinHrayREen bhs
for pare m Nni st atlon
8}“1‘[%‘[8)“8 ol ﬂ-be Iﬁh&q tan&a A gub%eicte aadlgtéloét?c:t%%t %Igj Qe V\}EQ
MRk dr @A ERri SitsErIpdicRg aBG LA Skiand (bl BKAYHﬂdg)ra’@@lhﬁd/or

. G Strickly, Solubilizing Excipients in oral and
%%ﬁa@pw%@rwm 05pKdraase brbaRe diazaats ‘I’Qégléssr Wheenyg By

04

S S0l ool Silller HORRAATES, AR, ARfesaNRIhed,
ANA romposifore pudere diy enuiaitd)nmof ﬁleakmnasvéer g.l HKAllaadVbt BK Badnd/or

<10 m Depend| t he I of h dr pho
Rotiok Hionsy sty o G R g Ehcciarr i By iy yers
LW HRGSAERBarhfielifiR of ﬁlﬁge@ﬁﬁm tRERRR E%t ?ﬁAOa[nd/or PKB and/or

intercalated wthin th posone. grop hobi ¢ drugs
GOChlksmsbendE ol Rl?ﬂSszledaSb)/aﬂd/ Qrdshﬂrésctmfs wheh gaditp an

nmol ec S _an | ral rt of the.lipid bilaye
B LiEn LG T ehpeBuEs hoEhb ot aisot il faghs BUEL
haad Med ( é? BHEphdrladRe hibf) @nd afRN A gevel st dhdhfordt@dntioned
The formul ations may be presented in unit-dose or
pidteins.dose contai ners, for exanple seal ed anmpoul es and
vials, and nay be stored in a freeze-dried
(Iyophilised) condition requiring only the addition of
the sterile liquid carrier, for exanple water for
injections, imediately prior to use. The

phar maceutical fornulation can be prepared by

| yophi l'ising a compound of forrmula (I). Lyophilisation
refers to the procedure of freeze-drying a
conp03|t|on Freeze drylng and | yophilisation are

Y - - e o P
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powders, granules and tablets. Pharnaceutica
conpositions of the present invention for parentera

WO moeatisad can al so conpri se pharnmaceutical |y PCT/GB2008/050180

acceptabl e sterile aqueous or non-aqueous sol utions,
di spersions, suspensions or 7@nul sions as well as
sterile powders for reconstitution into sterile

i njectabl e solutions or dispersions just prior to use.
Exa AR RSinostt kabhed HueRUS GPRaIPIRUMERH Sn aHibloLics]
di l uents, solvents or vehicles include water, ethanol,

punglelsele¢ted Ghmagmyy bieps sanplesphloed sargplpe oolation and

ol yet hyl ene gl ycol nd the |ike :
BB R Eak5 s Sab St b upageragbpis
yROE albl® peritoficd] $uad) base Mhirv® ®@iukihe. and i nj ectabl e
organi c esters such as ethyl oleate. Proper fluidity
can he maintained, for exanple, by the use o oati ng
engHFaios of ga Hnﬁgld%lcqafrmnﬂ,a thaf%%%lﬁﬁtaég/gﬁ té’@o?r 4 he

. el . . _ . : and
L B P G SR R il
proakiEmnt particgady ortabieforiretmenntigi mPKdj andantPKE udibites

eservatives, wetting agent emul si fyi agent and
S Bar ST P L 61 B Sy ST B CREoR PRaNTEgoF P B i
Bli6F @A QBRI TThEBH OB EHDVER iR Yy iftglyl iRed 1US HREet @équencing,
various antibacterial and antifungal agents, for
eligomickotigamadiearraycinatysisbort amuolant giiseitislangbedi ¢ aci d,
and the like. It may al so be desirable to include
hsot oni C. ts. SQdi e ki i
ORI SR A DR PR AE L g Pt
aratTRea tai peadon fskillel irathe et [Beasegine méibods doyldihelude, but are
i nclusion of agents which delay absorption such as

AUl HethionsiAvdrd BicHiods il a5dPETIenlransaiRiase RohERIAsceain

' 1 > il b t he pharnmaceuti cal
g%%g%%???%ﬁgéék?ﬁygp¥§€%$gﬁ?%able for i.v.
adm ni stration, for exanple by injection or infusion.
FoscreantinggeRORCRGhE kivslt afahRYA, intthetuswiunis assessainbybaeating a

CERA a0t g nEs RuloGiseth e gk Respo B sBARbpPRE S
MGho B PCRampllifidago R thS %16t8xh b pEmerd BhPEditions for

adm nistration. In another.Freferred enbodi nent, the
phatiffetsut iedinowonpe Petspoakijled inthe afto Nuckig acabmenipglations

AERER FEFRES bR ST RPLfe S ARPB EFREUbOER dupooel

rall etas., edsaiSuHe@s Protéddl ssih Mo loetliiSBiol 0@z EP@ES JolsyWilps & Sons
sol utions, powders, granules, elixirs and suspensions,
il rrigeial MiArisitet scdswi Bsotgeolyat edstodneihedicagiapplications,
¢ o Lo . e
1306 D65 S By TRASLEL AFo G REON T, Rt i
dikluerhhiques s@ratsoates@itel imSambsogat alar208 UgAT EélMoleollar

eg; .| actose, sucrose, sorbitol or nitol; and/or a
(deningigh L abuione gt Ak s HEoEddbai ek Bonat e.
G CA MR AL B al1§ famlam IGRfP RIBPER (Rr cRafiflclRYcAS el

or derivative thereof such as nethyl cellul ose, ethy
Mo el asBipcheyd cadxypryopytisedportipétheddlogy el fagthdn United States

R R D N e R i et

JDARE5292HE h@spRaby W Byfef@éicdone, di sintegrants
(e.g. swellabl'e crosslinked pol yners such as

crosslinked carboxynet hyl cel | ul ose), lubricating
agents (e.g. stearates), preservatives (e.qg.

par abens), antioxidants (e.g. BHT), buffering agents
(for exanpl e phosphate or citrate buffers), and

ef fervescent agents such as citrate/bicarbonate

m xtures. Such excipients are well known and do not
need to be discussed in detail here. Capsule
formul ati ons may be of the hard gelatin or soft
gelatin variety and can contain the active conponent

. ~ 1 o s s
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can be fornmed fromanimal gelatin or synthetic or
pl ant derived equival ents thereof. The solid dosage

wo eoosa108eg); tabl ets, capsules etc.) can be coarenGsroos/050180

un-coated, but typically have a coating, for exanple a
protective filmcoating (e.$0 a wax or varnish) or a
rel ease controlling coating. The coating (e.g. a
Eudragit (tnm) type polymer) can be designed to rel ease

AR xBfblVE 2B QARRNBPEri Adatidn G&BhigaE fragaisian mRN RicRpiciion
gastro-intestinal tract. Thus, the coating can be

selulscheeduaescancetin-site by biddisation €F1S6Br(sesi Angsipre b3 Midins
th| HEE trointestinal tract, thereby selectively
?%%% mpound in the stomach or in the ileum or
duodenum Instead of, or in addition to, a coating,
Gracdlyidn cain hisridizebarbeprises the Solowdngmbjoir Xtepo 1fpy fisitiog of
a rel ease controlling ent, for exanple a rel ease
He1us e R aadwsd &5 Peq%lym%zwﬂé e O:frﬁtessem@ foyRgrgase

|
ggkgltgtor aﬁ%ai|n|?§H?%§@ﬁ39§§§%Po ?ggfpﬁ%mh¥?gct.

Al bridizatonvod it mixtere minnélxic maideta tik ancleel asakie thebiakogiaad)
coating can take t r m. of a erodi bl e | ynmer, (e.

S BT O Pau RO TR yther i Sy E el ffrans
ﬁ@@ﬁ@ﬂﬂ%ﬁt%ﬁﬁ@&%@aﬂd [ ERea&Ef B8 Ry RAE S@SmichiOugh
the gastroinfestinal tract. As a further alternative,
tfﬂagmamtst e robgsowsadiincah laleplfccatlmﬂ 3&@ e@maﬂyéah%th ﬁéreyample

tem t hat I des snm
S Gt ine MR N ERle T PR3l mabetilf 2} B5RARF e
T KampleO roflloai 5Ed 00.re89 eluéer)mﬂsat hBis maymbmore
prepared in accordance with nethods well known to

tlhfdgeﬂ@ﬁ,. tplcagble ppacHie laibridizpHen pihthaieeaet negleic acid(s) under
R e T

tAQtsﬂmD rraxi. r&’aﬁle leyts. %ﬁﬁeﬁ@t@t\zﬁ)ls mgviettcelat Biology, 2004, John

Pharnaceutlcal nmposi tions accaqrding to t nyentjo
PRYey Song tnwérFﬁtl@escﬁﬁcedﬁ. it dr@? @ 1C3138Y?YV]FW y

fJ&’rH“M’fS ERAL ﬁrc'MoYécﬁ af D1%Et@§l@%f C%de?%etﬁf)@é?ﬁﬁlsf?rotocols 2nd
tabl ets or capsul es. ceuti cal compositions for
edalSBNM HD33%-a60- b;nMamh 2064 gipts 20 17e@B S pewomiMathady it he

t|v [ .edient with solid carriers, if desired
3& ﬁ@?%émﬁaresulting m xture, and processing the
m xture, if desired or necessary, after the addition
@flteﬁﬁl@tkf@]?r th@tpeotepﬁCpr@d@tst Sprdssidordravheh RN A BYEB: §R4RE by
or capsu is also possible for themto be
|1m@@m91@st9@le@msw of iymest parsplessplikplase HAMUAPISHY Wik

rreérgé?re ages We%{ytr?l?]ﬁﬁm %ﬁgr%s?ornap§D$% ﬁ%%ﬁﬁathfae gel

Ions 0o I’nvent icon
@&Btratblﬁ)@eshﬁ ELo$ Auflat egtoartrs@hd dihdt ﬁﬁ&foﬂs im@)vn Bothk drt for
di spersions are honn eneous e&% 5 y fine disperse.
RSN HffsPEGifC BroteHRY- §‘6Ptil%]sme B W%léult&ltl e use of site

g?@:lﬁ?cc Mifolids dirkP Qf F@(Lﬁ §c§ne\gﬁp recOREzd HREucE Nelihnown

spersion, are for use in pharnaceutica
tehhigabofyy détsetdon cﬁ‘frupmgu&m@nlafdgadhmn (e.d. PKPhad/or PBALand/or

0 81-1300 ( and are useful.in incre

ROGH Refioin o 0 Skkive - G5 P e v st DS ey ad be
gﬁpmggklﬂtmgﬁggm§gggble drugs. This invention also
provi des solid dosage forns conprising the solid
sol uti on described above. Solid dosage forns include
tabl ets, capsul es and chewabl e tablets. Known

exci pients can be blended with the solid solution to
provi de the desired dosage form For exanple, a
capsul e can contain the solid solution blended with
(a) a disintegrant and a lubricant, or (b) a

di sintegrant, a lubricant and a surfactant. Atabl et
can contain the solid solution blended with at |east
one disintegrant, a lubricant, a surfactant, and a
glidant. The chemable tablet can contaln the solid

oy -



The pharmaceutical formulations may be presented to a

patient in "patient packs" containing an entire course
wo@boosnemidrent in a single package, usually a bPCBHGBR008/050180

pack. Patient packs have an advantage over traditiona

prescriptions, where a pharrdci st divides a patient's

supply of a pharmaceutical froma bulk supply, in that

the patient always has access to the package insert

TRRRIrO 8T of thebdRcRAG R RbulRas, beNREAR ddy¥ntifly SShBEs |pﬂrt1cularly
patient prescriptions. The inclusion of a package

puitdle foh rsathsahwith 8w\ ansl/omiPx B wed/ paRO&K kinasepyindan dd0S6K

pﬁ e%F' Qy5|0|an s instructions. Conpositions for
6%?0 e i ncl ude oi ntnents, creans, sprays,

pat ches, gels, liquid drops and inserts (for exanple
Fot eaapid,as siatdebbsd, PKRBIcHa bantesifbimins beaprdgelated i 1n 10 -

formul ated in accordance w th known
89"t rorvamiag dshangrsals gncers (Brllacaea ¢ a@iﬁ?ﬁagm 1. RTE G 250
a%ﬂtﬁé{gﬂe@ apfb%nﬁm%%ao @@55@554915 YAiAH cBMPROE] @fe&dg@& 19,

examnp forméd froma shaped
A824laRB&0)o fThﬁEfg‘re teis enmdged olratt RKH myibiitoss, and invmrticular

ound ositions for adm nistration by.
MRy PRI e e P eed o Frebp A R BRETR sfapeers.
conmpositions or liquid or powder sprays, and can be

PP NpBd sahffificd i h@nsagAutQprostasd M HEWHeincNtSad 281987,
devi ces or aerosol d|5ﬁ2n5|ng devi ces. Such devices

ENASRA.IS0RM0IR3 7:Fom ch@h? Wi s Apndi %ﬂcﬁh%\yli% Hal at3Dn Thﬁﬁ@fe it

soé/r\gf?sglg%i t{h%tg Igi?_? lerlﬁlg# iy téﬁaln"f ﬁléljr‘u%ulgtg 1t%? v\u@??%h%{

%h&hodﬁ:ai mﬁﬁ@s@a.striﬁbpro@@mmﬁumasn&n\oeﬂ I gener ally be
presented in unit dosage formand, as such, wll
typlcall contain sufficient conpound to provi

dsseased? B} APy digr eean e Wterp@rméﬁﬁﬁ?né Bregst and

jgﬂfsmeé &l 13fs Xka‘%ﬁf‘%@éﬂ P@ OMBloIN@RGAr B, stg% 93 938 Of
ctive |ngre rom 1 nanogram to

fihktefae ans em:hsa@ctl |thae PKIBgmhﬂbutemt and/ltltmrtmutdn |11d11b1ang ef PKB

partlcula sub- es of ¢ are 0.1 mlli

R I R P T A R

n1II|granB to 1 gram e.g. 50 mlligrams to 500

Mekdctieh BMRDCIOMa} blickiiRd baiMitedh&OhshiRN groa @Botélﬁ Ovel.

exanple 1 mcrogramto 10 mlli
PPE¢ifig exareplesooZmerhpds whespdevels Oaﬁg%hp\a@ Mf%ééla‘é@qbt)en For
%E%hP?BHP H¥&ﬁg%ng@sﬁﬁlhedosage formmay contain from

nore typically 10 mlligrans

100 ¥ |$‘@H i GO g Reiho g 2B B0 S8 sb b g feseibes
active Cﬁ’fﬁﬂlﬁﬂﬂhﬁjstwh'ehnskﬁ%i @@tﬁhﬁécﬁé@f&&ah&-fﬁe@ﬁ%du@@io in
need thereof (for exanple a human or ani mal patient)

in an andhardctesizt RhoCenpresgomuhiwman brivest teics.ed
therapeutic effect. Protein Kinase Inhibitory Activity
The aet i @litiyaldfantéreR ssoaplo Wadl D263 BL 64, dulfy[2002s This paper
inhibitors of protei klnas A.and protein kin

can be. rATIRERLSEI | P B LA BebamuRR G ROCK
exanpl es Ileﬁehlpg& 1omﬁ gbﬁé’cﬁﬂun%r it haﬁtﬁmow@en %ngxs
a given conpou can be defined in terns of I C5
val ue. Themapé wbnsecm‘&sI apureyepdticnts with Fladddrwemder.of
Proliferative Disorders The conpound of the formula
(1) is an inhibitor of protein kinase A and protein

ki nase B. As such, it will be useful in providing a
means of preventing the growth of or inducing

apopt osi s of neopl asias. The conpositions of the
invention will therefore prove useful in treating or
preventing proliferative disorders such as



cancers. In particular tunours wth deletions or

i nactivating nutations in PTEN or | oss of PTEN
we@xpsassion or rearrangenents in the (T-cell PCT/GB2008/050180

| yt mphocyte) TCL-1 gene may be particularly sensitive

to PKB inhibitors. Tunours WRBi ch have ot her

abnormalities | eading to an upregul ated PKB pat hway

signal may al so be particularly sensitive to

i nhi biet 05:3,cRhs. AR 1 a9 &PriP20RUTHis PRRGIdEBribet B2

include but are not limted to overexpression of one

or nor e ®RBRssiabehROSK-dve husap paws¢adia tisfucs g iImmuppbletting

PKB iso farnms, o .puhati ns in PBK, PDKI, or PKB which

| ead todﬁ‘ﬂﬂ%@ggég(¥ “PeYbasal activity of the enzyne

i n question, or upregulation or over xpresgion or
mut at Pon¥Pridd Carpemerobf0 ptterPERIgPOridc ettt PAGE N
as a gro - 0 nﬁg@
factor rdé@%:%bt{eg?ﬁe(éé&@%a?ﬁbﬁgr obl lglse %‘B‘gﬁ%\?‘& %lgg tk 5?5@%& by
r ecept orreydrcFRnscpptadnepaymderd stedh gromh(RIaEC8Y in
receptor, (PDGER), insulin-ljike gromh factor 1
receptoH“%W@ﬁﬂEEF(ﬁﬁH“V%%@h¢§} endot hel i al growt h
factor receptor (VEGFR) families. The conpositions of
trAE rd EV4RN he A dWloklcaPdiSQoddee HeRinglto iHe Juag@dalitio Othb @fvels of
conditions which result fromdisorders in _
Bholandier ROGh agivityor ekpigbsiguemtaisedinrth¢ abayearntionad
and. neur odegener ative di sea f exanpl e. PKB pl ays
B RSB Bl BE R g RV val o
i mmune cells during an i nmune response and therefore
PR ctiohbbp 1086K meybel chreicpait dt citharthy mikeNvebi pioadin lavel.
i_mmune di sorders jncl udi ng autoimune conditio
Friemakey Bcthodpancflissibes fa amply iBd S ancergnstingooy: 92

A ' ' L 6hy; RiboorHAISREAR! SOf
BPSFSTITLyh ASAREaalDathl i 1ok o kBB iegogerse
iKnifisb by @ sip hemyengdrg ®Nok ans 8fsub niicrodirseasdsiyessutemprgative

frominsulin resj nc insensitivity, and the . .
gy G Ui R REte ahcispdin R fp denity
ARbHARG) bl NSePPQs@ngkreesi ty. Exanples of cancers

which may be inhibited include, but are not limted

to, a carcinoma, for exangle a carcinoma of the

Jihe deateetiomelerstexpiestcd P 70801y is desciabascindnt k@peal hfifids: 24 (4),
suc on e Myle) l.op

B ARG IR S0 8 ASRTRIB
RABOCTEN- ARCHE,OFRS pithivag @l torhriog ha@ane eimandudion- smal |

cell lung carcinomas, oesopha gal |l bl adder, ovary,

us
papenebisioachemigipiorGonwapsigh egQSGé@ ¢ ERRRIRES OTSOGHROH
gg&ﬁhmg;endonetriunl thyroid, prostate, or skin, for
exanpl € squanous cel | carcinoma; a hematopoietic
tunmour of |ynphoid |ineage, for exanple | eukaem a,

ANRERIMENKAKt i ¢ | eukaem a, B-cell |ynphoma, multiple
nyel oma, T-cell |ynphona, Hodgkin's |ynphona

At RAEh R i PR R el Sebof B d YRR E s P

lehibeaigfnts @kcrébeaniiR PANRgRcdlfaRhe cxammplogenous
| eukaem as, nyel odyspl astic syndronme, or pronyel ocytic

| eukaem a; nyel gproljferative syndrong; :
tlikg startgreompicEyp 491 c@gh ebihe progedpiss dosstiberbRAAw RYggamMmercially
QiR w85 oFHATRL Spdifpiosar coma or rhabdomyosar com:
4 TUnour of ‘the central or peri pheral nervous system
for exanple astrocytoma, neurobl astoma, glioma or
schwannoma; nel anoma; sem noma; teratocarci nong;

ost eosar comn; xenoder oma pi gment osum ker at oct ant hong,;
thyroid follicular cancer; or Kaposi's sarcoma. Thus,
in the pharmaceutical conpositions, uses or nethods of
this invention for treating a di sease or condition
conpri sing abnormal cell growth, the disease or

condi tion conprising abnormal cell growth in one
enbodi nent is a cancer. Particul ar subsets of cancers

oy - - N o - o o - -
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prostate cancer, oesophageal cancer, squanobus cancer
and non-small cell lung carcinonmas. A further subset

wo@boosanmsaes s i ncl udes breast cancer, ovari an caPCBEGB2008/050180

prostate cancer, endonetrial cancer and glioma. The
conposi tions of the inventi & can al so be used in
conbi nation with other anticancer agents. Exanples of
such conbi nations are set out below |mmune D sorders

PO B1ah & R 1EQENdeq H MVIR Y s ea 6RIPRSbIIQ S aHrukdtA V400
i nvention may be beneficial include but are not

istrument apsrasing el AP hEMEaniai Me-onrORRAR THY @ﬁleés otherwise stated

o bR B0t R RS Pk h PRS- Sy BT bt
Whew@sﬁgr& RFBABIE, EtrifRey Lagdree, hahlRIPIER RENroR@) et he

di sease, ~and aut oi nmune abetes mel litus, Eczemn
tnﬁpleralslantac solventtyMe@E ¢ bii er$s’),l WS, uS@IEDthe rificiat fedgrence.
and upper respiratory tract di sease. CIher Ther apeuti c

PKB | t
0 F & B o o R EhBRRr S Th e EuhBehds SRUKor mul a
(:111*)0nﬁrﬁiﬁr&bh@rI 290 nRs biﬁa%frelico ubifg tHor Sale® Ahd 6perhfi® conditions

foll owi ng di seases ot her ?ﬂan cancer and those
agisutbelpwd Wherh chleringis pigsshi oty quotcd 4pr tha ceappwiis for
8 e.he Lr pstein-Barr
v PR LR AR L™ v ang

HCW,; prevention of AIDS devel opnent in H V-infected
iPhetfornt8@dtem car di ovascul ar di seases for exanple
cardi ac hypertrophy, restenosis, atherosclerosis;

mﬁmﬂpgﬁﬁ@ﬁeratiwanakaggders for exanple Al zheinmer's
di sease, AIDS-rel ated denentia, Parkinson's disease,

éﬁv&ﬁpebp@fﬁafeﬁ@ﬁ“%@ﬁé?@&bgnlﬁet|nrtrs pi gnent osa,
Anﬁka%écularvﬁi&g@b9€§g)cerebellar degenerati on;
onerul onephritis; yspl asti c syndrones,
|sc e nlur ASSOL |ated myocardi al infarctions,
injury, degenerative di seases

.o tal. en1 for exanple,
‘F@%goros Oéﬁbg ?ﬁ?? ‘% aspirin-sensitive
@hkﬂpgrnustﬁhg»qugg@gnﬁkq&@§)s mul tiple sclerosis,
ki dney di seases. Uses associated with or arising from
ROSKeiti nas é-33helientds pverck. 3 miinuygesThe conpounds of

romula (| u.ate (e.g. inhibit) the activity of
E%Ek kinasbéﬂ%ﬂg“%onpounds therefore find application

iC¥lurk@) t NPhbXRARR ﬁrm&m%og sdx2iinsease or
condition in which t e nodul ation (e.g. inhibition) of

R Kinaegl dsdiiRdi gat ed; and/or (b) the treatnent of
a—subregﬁ—ur—parrenr' opulatron in which the
d I t
LA ca: f%ﬁﬁgmwﬁ#’h#&t hORl LS BRSER T

%%dls ase }Eﬁgrdltlon in which the nndulatlon (e.q.

i on) he Rho signalling pathway is
i ndi cated; and/o t he treatnent of a subject or
(SHadlien: por9é’r9§t/i> @HeliltrB RIS BHBUSPodul ati on (e. g.
i nhibition) of the Rho signalling pathway is
iFlvcat ed. O®al/miventi on therefore finds application
inrelation to diseases and conditions selected from
Golurhmenour Phredcasdras iGEmitbiu 2.0modrmimvasi on; (c¢) tunour
progression; (d) tumour adhesion (e.g. tunour cel

adbeshdidns: (€) actinonycin contractilitydependent
tunmour netastasis, invasion or progression; (f) cel

aRANBEHPIABLLON: (9) BAywedicated tunour netastasis,

i nvasi‘on, progression or adhesion; (h) ROCKnmedi at ed
actinonmycin contractility- dependent tunour netastasi s,
I nvasi on or progression; (i) ROCK-nedi ated cel
transformation.
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The invention also finds application in relation to
cancer (e.g. ROCK-nedi ated cancer), especially where

wo bmsaaseer (for exanpl e bei ng a ROCK- nedi at edPCEHOB20I03/050180

is selected from (a) testicular germcell tunours;
(b) small breast carcinomas 84ithnetastatic ability;
(c) bl adder cancer; (d) ovarian cancer; (e) prostate
cancer; and (f) hepatocellular carcinona. O her
apRt L 6ledee di seases gpo/ conditions include the
i nvasi on, netastasis and tunour progression of any of
Sherce Jnupetudef | ned e & n. The invention also finds
Sggdkcatlon in relatl b@ car di ovascul ar di seases or
ndi t1eohs partlcular Y thdse selected from (a)
yekibenssden; (b) heaidctrdgpdayNeghidve, Pesigve ohP®itive &nd
congestive heart failure); (c) cardiac hypertrophy;
(d) restenosis; (e) P@E%P@dysfunctlon (e.g. chronic
renal failure); f) atherosclerosis o
(mtheexiwplet belowi 8ip;lollgying &eyisopedtedentoiy;thg h§"MS conditions
alhpgraft survival; (i) cerebral ischema; (j)
onary vasospasm and (k) vascul ar |nflannat|on
appl |seases and con |t| cl ude
%S@Fe RHE vttty Sy SReneorBitnyDr exanpl e
pslpst ed,  PRITorh®ys@ft tisic a0 ti0gRbAAtISFEeFti | e
dysfunction; (c) femal e sexual dysfunction; (d)
over-active bl adder | syndrone; and (e) abnorna
EaedYiBLEiscl e (e.g. associated with hypertension).
Qt her applicable dlseases and condltlons i ncl ude
iPrefplaeation toil 65):2-wing
conmprii ses or i's nanlfest by (a) rheunat0|d arthritis;
&%Jﬁrrltable bowel syndrome; (c) inflammatory bowel
s and (e) a

SAdEEi on. I n enbodi nents
|qp‘ory dlseases or conditions,
ny be selected f (%9 stroke; (b) nmultiple

Lo s;o(c) Al zheine disease; (d) Parkinson's
dlsease (e) anyotrophic lategral sclerosis; and (f)

i nfl anmg y parm—& her ap sabl e di seases and

condi ti 3 or conditions,

i ncl udi (a) spinal cord injury
or traumg; (b) brain injury or trauma; (c) acute
neuronal injury (e.g. stroke or traumatic brain

iSofliuwny hydridd X 6(Pardiipasant ia odli $2%sg;3.7 symad) wheplaead mder N,

q%%%gwggkénbéneuggggggn g@h gﬁﬁﬁ@%%@féﬁ§%§n§bsea )Wa

%@ﬂé?ibcfsahl soﬁaaﬁépﬁﬁlmnu&és) fd1BRBatiEONfRhe NSV iidiResyOE dhloro-
and sprouting; (j) inhibited neurite regeneration; (k)

@bﬂpﬂbm ©dd-pbostl)-methanend (gc2-P ormad]) r Brsowityre Wag tirred at

I t t
AR et B S REES RusR SRR by bl ey SRR St 1.2
(WlerNRiiE O ABENRI RiHeqR2). Phb @fgaamhawbh@d@ﬁswwa,sm&red
or conditions include those selected from

S apregBlrapd woglﬁ?rihedltk? cgrionnht 12 90 \ﬁlélclbws H%ﬁd without
lfurlfﬂebf)gph hifoh! %Ltrl\qg 22@4%9%18@% - 35 ereditary
enor r age der's assocl with

cogni tive inpairnent, such as but not I|n1ted to M
(B2} Aimmogh{4-thMero-pheaiy b et ib)lo-pAbmt e étimaro | DF seadsering opening
nennr% | oss, attention deficit synptons associ ated

zhei mer di sease, neur odegenerati on associ at ed
wi th di seases such as Al zhei ner D sease or denentia
i ncludi ng denmentia of m xed vascul ar and degenerative
origin, pre-senile denmentia, senile denentia and
denmenti a associ ated with Parkinson's D sease,
progressi ve supranucl ear palsy or cortical basa
degenerati on, Parkinson's Di sease, Frontotenpora
denmenti a Parki nson's Type, Parkinson denentia conpl ex
of Guam HIV denentia, diseases with associ ated
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Down syndrone, Huntington's D sease, postencephelatic
par ki nsoni sm progressi ve supranucl ear palsy, Pick's

we®sass4ss Ni emann- Pi ck' s Di sease, stroke, headr¢T/aBnms/ 050180

and ot her chroni c neurodegenerative diseases, Bipolar
Di sease, affective disorder$5 depression, anxiety,
schi zophreni a, cognitive disorders, hair | oss,
contraceptive nedi cation, predenented states,
Age- Associ ated Menory | npairnent, Age-Rel ated
Cogni tive Decline, Cognitive |npairement No Denenti a,

J AN d neurocognitive decline,
ATy | npai rnent and
dr depentia, denmentia with
dementia and androgenetic
el di seases and conditions
(b) graft protection
(e.g. cardiovascular or inflanmatory graft
protectron) (c) di abetes; (d) asthma; (e) pul nonary

Fi_ er | c r 03%12'92%‘3@&‘%'8%% ggm 1(1% ]hfe(? app ‘?’%&(a %lved
diSMHSH§mandhmnﬂd5hﬂohBOhmmﬂpdﬁhmaﬁdunomu@sHmﬁ@hmes or
candi ti ons, C oan, protozoan, fungal, .
i ave i 130 S top S PR Urior cp e IO ML bHL Bnayed in

habBah idRsh R 446Rd BriuRE TRRL Sidenheﬁ bt 864 WerSatti®eAS &nd
or condition may conprise pat hogennedi at ed

aifbw@ﬁélﬁét@rl%r/eaxf rhmgedmhtz -anfnoiliferhdarpypbemilsbr déodo-
| g
s Ca I B Gl ' F BT SRR s v

pOdB&dtdE. apopt osi s of neopl asi as. i's therefore

anticipated that the invention mnll prove useful in

treatln or preventrno prollferatlve dlsorders such_ as
. bl 2{Arigdora ~athyl rearhamioqcid tert-

Fg Eﬁ&?%*ﬂﬁiﬁqugngverexpressron of one or nor e of
t hway nenbers, or nutations in

venbers which | eadi{oan increase in the basa

pe Rho signalling

nparrnent va
Froﬁrotenporal

o

pat i rgﬂ may for ex® eciated with
upr egul agli on or overexpression or mut ati ona

acti vat of a growth factor“receptor such as a
growt h ¥agetor selected from:t epi dermal growt h

factor receptor (EGFR), fibroblast growh factor
receptor |(FGFR), platelet derived growh factor

receptor (PDGFR), insulin-like growth factor

TG SN2 PGP R ol ) S S abEHaP) 2 Gr9sedsd in 1.4
fRELRE g@g‘rﬁﬁtaﬁ’([ 2 )adEl 1|6I 6?1?1) 33.54 Iﬂn‘?ol)”‘lﬁl@ mixture was
envi saged that the |nvent be useful in

Bﬁreexi viggronslyemtit bevdo ganons D/rktermhutyé didatbohatorf$.d#s GBddrsmol)

roljf tion.or s rvival .su i nf t i ons,
b RS AR O pBY R suBYE B, A i thnou, Eon Wting.
'tﬁB’l%Elétio%r}nfxﬁﬁé Qfa9tndechifled REP s AORII teal dAELOA (NS0 ml) and
treatment of diseases in which there is a disorder of

pratari(1 &t el She orgovistiasi svas sedidiédrnshyishied sith Braenfdpesl),
f. ich bi § t
odll‘lﬁﬁ flg[‘ég{)g) vl\w,gl cg)g?egl? teﬁao y%egci, I l?ow 11% 4 g&?{) Cflﬁeocr%%?roﬁuct

the pﬁhﬁ@ijjI? fladiy @dshatogRpAN ulifg 9 B1@t@$@$1043(66|1 cslame) Blarhg
such as col on adenocarci noma and col on adenoma

mr@,ﬁgyl aégp@é}eﬁrgl §5% r 8%, EtOvyrgeradignt) oaffqsd ghe tltie compound
d Il
D eI, BR m R SRR L 2tier . ovar .

pancreas e.g. exocrine pancreatlc car ci nona, stonach,
cervi x, endonetrium thyroid, prostate, or skin, for
exanpl e squanous cel | carcinoma; a hematopoietic
tunmour of |ynphoid |ineage, for exanple | eukaem a,
acute |ynphocytic | eukaem a, B-cell |ynphoma, T-cel

| ynphoma, Hodgki n's | ynphoma, non-Hodgkin's | ynphona
hairy cell |ynphoma
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wonp@sogsmous | eukaem as,

or Burkett's |ynphoma; a henmatopoietic tunmour of
nmyel oi d |i neage, for exanpl eacute and chronic
nmyel odyspl asti ¢ syndrBereGBI08/050180
promyel ocyte | eukaem a; thyroid follicular cancer; a
tumour of nmesenchymal origi 6 for exanple fibrosarconma
or rhabdonyosarcoma; a tunour of the central or
peri pheral nervous system for exanple astrocytonsg,
neuU[00-egloaiBherd) ) DBk y-2 IR ANS ol B} R PRIFR]-cthyl]-
sem noma; Ter at ocar cl noma; 0st eosar Come; xenoder oma
yamaret aead itert-tuby s ten { Su aplinghieaefian) f ol | i cul ar
cancer; or Kap05| é@rCona A further exanple of a
helzmatopmetlctum)ur 0 yrphoi d |ineage is multiple

al 0Rsu. rs i nclude breast
cang
oesophageal NHBIRT

@Wari an cancer, col gn c%l'ﬁ%é prostate cancer,
squanoys>~gancer and non-smal | cel |
| ung cargjnomas. A further set of cancers includes

br east @ er, ovarian cance prostate cancer,
endonet® al cancer and gliopa. Another exanple of a

el oproliferative
syndrone. | mune Di sorders:NiNmune di sorders for which
the invention may be benefiftial include but are not
limted to autoi mune conditions and chronic

i nflammat ory di seases, for exanple systenm c | upus

§2-y4-Naab-phers])- 24y OioNyAZAE- inedlipatied)-ghglieabhmiveqtid icti-bytyl
rheumat oid arthritis, .psoria fla ry bowel
giteeagel 0 g}ﬁw i%aw. oRtbiedgy it@é gnﬁrqtﬁa%@y? Eezoms
2)’9%&%’0%1% Q%ﬂrl)r BRNOBR (438! MRy iGN And HBialditih Hhosphate

er respiratory’tract disease. Orher Therapeutic
(measw mg a%diOmm@dD 1ph1y9umrl bafilaadd frsscBlssedidphaye then

I t diff tiat
ERastat DRI ibnfy Bt LSRRy s than G S e
(3Rat @%h%%ﬂ@ Tid doRMMoR Gy i e eRsESwah Refogthamd cancer
and those associated with i mune dysfunction; viral

itetfadsistriphnny phesphiperdumd P h@so Mer g3 mpek) wasragged. The
stein-B |
B PR KPP0l S SRV o2

HbWrsi TheRh@tbni it daakisen atlatnvdil avéesit W aonticapagasef or
exanpl e cardi ac hypertrophy, restenosis

e opakhaiehss oS reaganis W@@gth%a%ﬁeﬂv@%ﬁsw plgsghate gf.88g,
I
e e G L
degdsmddt wish pitgigemn amIBafLErMenbzltchmﬁteuh]astrlphemmhoapidne palladium

PGyt olrEe S o dins The Eehien Breary degesed widkhen
MYAERLA AL dna&%ﬁgg&%r 18 h& @S A @RHor 8 BRER LS 1RBadeRs WeYe

degenerative di seases of the nuscul oskel et al system
fadcﬂede»@‘mpﬂréﬁr tog;u@mpmsca@pge) and heatirigrwasi continued at 85°C under

|r| r hi sinusitis sti r 0Si
ARk e Rt o0 BRLGAS s S e DR Bconbge
b &R thp S BfctindivihstvBRARRE if ARUb tt(b fwncfvwne briggmik |s61vent The
resi stance and |nsenS|t|V|ty, and he di srupti on

gesicab @queen%lragg‘r vagrailifusad withy ﬁtwéus;%ﬂﬂ Nag¥] pelpd (h58mL) then
di S ipve
ﬁ@é{‘ef\gﬁggte gcse %t% g/l gﬁ&%& TH &é&uﬁ@l %Nvggpé Qltaﬁe%l off and
A askgtywith aqheoiEMN N4 sd)lﬁM@m‘(IISOﬁlLf) lf@IdsNalpm bm&t ( il S(DmL}] The
relation to treatnent_ or op axi s co
ORZANFDIAYIT aYassRPqratog of rﬁlﬁ? %ﬁ%) m@q{? iﬁ%\_ﬂcuﬁf he

r t [
&?%@s&%%ﬁﬁ%%%@%@3&%@%@?@% 921%6‘){0#‘”“1’%32 QoG ticd
signalling pathway (e.g. at the |evel of RhoA and. or
RhoC). O her applicable nethods include interventions
which effect: (a) nuscle (e.g. snpboth nuscle)
rel axation; (b) vascular nmuscle relaxation (e.g. to

i ncrease vascul ar blood flow); (c) nerve cell
nodul ation; (d) reduction of cell proliferation; (e)



reduction of cell mgration; (f) suppression of
cytoskel etal rearrangenent upon pathogen invasion or
wo pdosatdsad; (g) accel eration of tissue regenerBtT/GB2008/050180
and (h) enhancenent of post-traumatic functiona
recovery. In such enbodi nent&d, the nerve cel
nodul ation may conprise: (a) neuronal regeneration;
(b) new axonal growth induction; (c) axonal rew ring

ACLBS thESI ORI YMIuhBiaf a bingre GHRI 2(95) B@%l) ILE/MBILGEBY)IR, 3.05
&gﬁ neurite differentiation, j%éaxon athflndln% S?
8 4141% pHAEMROMextl3-61D) 1.9 (Hbrds). (716 @B fk 7.4 (4H,
c f neurite growth cone
g@i?é%@%&‘ﬁhd ?%?ﬁgﬂu¥a%p%% gT neurite outgrowth
i nhibition. O her applicable treatnments include

i Eapgyphiaot]ai- chtorbhithieany- 1 {d-(GH-pempl-UsipghayAfdthanol (BOC
protectlon) Yet ot her applicabl e nethods conprise a
SlgRlagnosi s and treatnment of a di sease state

Q_condition, which ngthod conprises: (i) screening a
pat detern1ne wh Gy di sease or condition
fr omg whi the patient i e NQe suffering i s one
whi ch wolil d sceptible to treatment with a

ving activity agw
5 1 ndi cat ed t hat

t ROCK kinase; and (ii)
di sease or condition
fromwhi®h the patient is th susceptible, thereafter
adm nistg@ring to the patien[/v compound according to
the invEnyi on. The subject 4r patient population nay
be seledtNd from (a) those NWNwhich ROCK kinase is
dysfuncﬁlonal (for exanpl e, }%yperactlve) and (b)

t | C T gt f
e e e L e R S e
hﬂp&&l mathmﬂmlc(ﬁﬂ trih)ewﬁhmﬁdgm edon tegnppeattinedyr 2Gshours. The

sf.unct i onal ; and t.hose which h ve.b en suhj
R o s DBe el o TR (P56 m)
%& Eunetddanich Bres: ppHoRl) B Moldig&t slﬁkin%' re@nﬁemm

S6K kinase inhibitory activity The conpounds of
f:ompisvtlew chlsyolmmhdan@tte(r)e Te organicdlaydr wasevasbed WithQNoffICI (100

0B BT K RSSO TR SIS B

dihs @ASRAProdiRP Pickip@htel Rowhiotitidn@d iPdigh ablilered(1s: \glcuum
i nhibition) of protein kinase p70S6K i s indicate

Sitietition apt yiried fontseeerakdays (b3 9§%aﬁ&mv& (Vs &HD) 63203 38

GRS Vet kg r0RERT b @B B8 75 Went | on

therefore finds application in relation to conditions
96| eRirfdepdraitn dfahdiCRNERMahGorgers p70S6K- nedi at ed
cancer); (b) tunour netastases; (c) I mmune

d sfunctlon d) tissue damage arlskgg%from

hira) me@pd%mse Ow,ﬁagsogﬂwqdf wegRe-d -

r R-
LS00, e s s e
tehatt®hieom or aSSOCIated therewith); (g) LKB1
nmut ati on(s) (or conditions arising therefrom or

sociated therewith); (h) BRCAl nutation(s) (or
ziﬁﬁﬁéﬁgﬁgigﬁg¥ﬁH%m¥herefron1or associ ated therew th);
%ﬂ) BRCA2 nut ation(s) @og condi tions arising therefrom

Uegdsoci at ed t M jJGQF§f69§P%E@WP@ﬁ5Feapoptot|c
piger ammes; (k) ogf Qb factor receptor signa
transducti on, overexpression and activation in tunour
tliosd tigye: (1) a n2babol i ¢ di sease or disorder; (m those
associated with abnormal cell proliferation and/or
nmet abol i sm and (n) neuronal disorders. In such
enbodi nents, the disease or condition arising from or
associated with chronosone 17923 anplification may be
selected from (a) primary breast tunours; (b) tunours
(e.g. breast tunmours) containing BRCA2 nmutations; (c)




tunours (e.g. breast tunmours) containing BRCA
mut ati ons; (d) pancreatic tunours; (e) bl adder
wo omwarmsic and (f) neurobl astonas. The di sease BPET/GB2008/050180
condition arising fromor associated with LKBI
mut ati on(s) nmay be | ung ader8carci noma contai ni ng LKB
mut ati on(s) (e.g. inactivating LKBI nmutation(s)). The
di sease or condition arising fromor associated with
CAdlugerut ati o) may be breast cancer. The
met abol i ¢ di sease or disorder @5 be selected from
c

Sainplstfemict y (f of nes(arpnenelyle-phasticed obesity or
t-induced ob b | ’ tabolic
g’ﬁ Be; (d) |22%?%%“?%gﬁggugggﬁg%gygﬁ§%%$glycen1a
@%ﬁ@hmgmfan1noaQB@eﬂIﬁZmﬁnd (g) hyperli pidn a.
Proliferative D sorders (including cancers): The
CAUENtLta@l S@nhitldds: application as a neans of
preventing the growth of or inducing apoptosis of
neoplasias. It is therefore anticipated that the
Bhweatit i on wil | M@lé tus EYoUPEA at raognT ¢mperaiurgr event i ng
Ehpllferatlve dlg der s such as cancers. Exanpl es of
Y abnormal i ti a8 Wl ude but are not linited to
Qe GxRr €ssi on anﬁﬂOSGK (or the other syndrones
descri bed herein). is al so envisaged that the
imyv¥atumen wil| Bel Héeful in treating other conditions
ult fr |ferat|on or
surélvéﬁ&such ag&%ﬂ% fﬁﬁﬁﬁkgggﬁ&g and
Blinadegener at | VAIMIES e@siespdkoA Debt p20ik@0 mbhe i nventi on
t herefore finds _broad appllcatlon in the treatnment of
Fasksed:in whi ¢R0 Ph&YeMPs a di sorder of
proliferation, apoptosis or differentiation. Exanpl es
QEe%%HRﬁ%isﬁ@kﬁfh&@X4Qﬁkﬁ&%h@hﬂﬁﬂ{&ﬂPﬁHﬁﬁuopm&b%m%ﬂmw
limted a carcinonma, for exanple a Carcinona of
ethendl veascibaractsrisasty, P(d@illmﬂtrtf ehyal dwdroategiaphy et ci nonas

suc%ﬂa%ﬂc | on adenocar ci noma and col on adenom),
KIGHE9T2BAY-der el , i ver, lung, for exanpl e
adenocarci noma, small cell |ung cancer and non-snal

eelakinlaiyg car ci nomas, oesophagus, gall bl adder, ovary,
pancreas e.g. exocrine pancreatic carcinoma, stonach,

qee Vd)ﬁhca? REGRBES iofMoth HE OF hnaRfi®iaéabed tRE B kénﬁntlcfrﬁér were

exanpl e squanous cell carcinoma; a hematopoietic
detepumedising apWai-d0 hiwaate po kab\rneéfx anplieal IAéukléjé Fimaited).
acute |ynphocytic | eukaem a, B-cell |ynphoma, T-cel

(SyFpdxetioanerHodgki n' s Iynphona non- Hodgki n"' s | ynphonsa,

A2iavspareoptod dastioon Ty SpT; GUEESRR S Despmrpagine -

aputie and chronic nyelogenous | eukaem as,

myel odyspl astic syndrone, or pronyelocytlc | eukaem a;
thysoid follicular cancer; a tunmour of nesenchynal
dafogi nL3.8°r exanpl e fi br osar coma or r habdonyosar cona
a tunour of the central or peripheral nervous system
for exanple astrocytoma, neuroblastoma, glioma or
schwanfigaey el anonmm; sem nonmm; teratocarci nong;

ost eosar comm; xenoderoma pi gment osunm ker at oct ant hona,
t2ﬁ3ll4mgcﬁl$80|1\ledallllldhnl@ (@i (lagger }dalpbgn dge gabwhblgproplems in the

th f t f 1ynphoi d
il AR B oy B CHE Rl Feo'ar subset & of

capgers include breast cancer, ovarian cancer, colon
G@pcel14.4or ostate cancer, oesophagea! cancer, squanous
cancer and non-snal | ceII | ung carcinonmas. A further
subset of cancers includes breast cancer, ovarian
cancer, prostate cancer, endonetrial cancer and

gl i oma.
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Anot her exanple of a disorder of proliferation is
myel oproliferative syndrone. |Imune D sorders: |nmmune

wale@endsue for which the invention may be benePCTiG&R008/050180

include but are not limted to autoi rmune conditions
and chronic inflammatory di $8ases, for exanpl e
system c | upus erythemat osus, autoi nmune nedi at ed

gl onerul onephritis, rheumatoid arthritis, psoriasis,

orfthpoR@bhRidsripyel di sease, and aut oi nmune di abetes
melT1tus, Eczema hypersensitivity reactions, asthma,

gg:) ' thé Bllu tahé\hﬁ']@cp 12ohBRGs dSSIIBHOYY atd ﬁ{:fnj ection volume of 5
I sease. CI erapeutic Uses: p70S6K - nedi at ed
pby&mdl@gnﬂ@hmﬁndcessnsmphamcﬁlﬁﬁBénumnapopt05|s
proliferation, differentiation and therefore the

v? tion . could al so be useful in the treatnent of the

.u..u'wughU|seases ot her than cancer and those

sso ate dysfuncti.o |nfect|
Forull ﬂ Bﬁ@%ﬁ se%ala&m% Ip &E’KAEBgBe Vs giffipd Ot using
V! Hl%th0§' dbg&ﬁl%dvl'nr T’ﬁom?sd@n ‘D’a!v'[ééset 4l YA SR turklC o pbrison of

. prevention of AIDS devel opnent in H V-infected
IndbivardBiatiimg te KB, R antl K AHPKEhSbandrai’ Je¥adpbie!l. 9 January

r oph tenosis, atherosclerosis
2@@ ol g aNEE OB s PR e e ERATHTEE AT bgund 0
dictgase, Al DS-rel ated denmentia, Parkinson's disease,
anyotropic lateral sclerosis, retinitis pignentosa,
spinal muscul ar atropy and cerebel | ar degenerati on;
éﬁﬁﬂﬂﬂhﬁéﬁephritis myel odyspl asti ¢ syndrones,
i schemic injury associated nyocardlal i nfarctions,

{{RtSivERInthERE If %n‘ﬂﬂo 1-
teq Si Lt v -
AR
bha{wyetﬁarﬁﬂaﬁe&nedme cofiipeiid 0B imByanapls ¢. be useful in
di seases resulting frominsulin resistance and
and the disruptioncqaf ucose, energy
and fat st?ré?e such as netabolic dig e qyd obesity.
The i nvent hop~eopLenpl at gy otein k :
p70S6K- medi at ed [i nt er ventyQg,, treatnent or
. t he |qwmﬂ§|on finds apj
ent or—prophyt axi s co §i ng: (a)
t he nodul ati onXte7g. i nhigotehon) of prote ki nase
p70S6K; (b) intédrvention at the |level of tlhe activity
of protein ki nasle p70S6K; (b) inhibition of
progression fromd@ to S phase in the cell cycle in
vivo; (c) inhibition of cell cycle prolifeNaWi bgO.at
the @ to S phase of the cell cycle; (d) use,ad s
compound of formula (1) as a rapanycin surregpde; (e)
use of a conpound of formula (1) as a wor t manni n

prophyl axi s
cation in

surr ogat® the re-establishnent®of-appropriate
apoptotic apres; (g) the inhibiti pf Oldr owt h
factor receptor$i @m transductlon over expresg on

and actlvatlon |
neuronal cell
motility; (j)

tunour tjssu F(IAW) modul ati on “of
er-&fiH atzipsrb 'o) Hrg)gul a of cell

D ation 0 ARV respQ s); and
(k) enhancing in¥tlin senS|t|§|ty The treatyent or
prophyl axis may @l so conprise a nethod of djagnosis
and treatnent of a di sease state or condition, which
met hod conprises: (i) screening a patient to determ ne
e (R 2-61-dilsembenyd)-2-¢batiophenyl foxmananhi ch t he pati ent
is or may be suffering is one which would be
susceptible to treatnent with a conpound havi ng
activity agai nst protein kinase p70S6K; and (ii) where
it 1s indicated that the disease or condition from
which the patient is thus susceptible, thereafter

adm nistering to the patient a conmpound of formula (1)
as herei n defi ned. The subj ect or patlent populatlon

I T I Y T e 7 N\ N o, .
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WO eooshimsie chr onosone 17923 is anplified;

been subject to diagnostic tests for p70S6K is
dysfunction (e.g. for p70S6K hyperactivity); (c) those
and (BQT/GBo®8/050180
whi ch have been subject to diagnostic tests for
anplification of chronpbsone 907q23; (e) those in which
BRCAI nutation(s) are present; (f) those which have
been subject to diagnostic tests for BRCAI

PYtaddih Q& 3-butdkdle (19288, 165.0ined]) BRCARIcAWS Akdadl( Spirred €

present; (h) those which have been subject to
dispgnrost ¢ cd-tlderosd fiodotRRambemcdp -8 Es)20.Q mmalhgyke in

ich L nmut at i.on r e (] I C
Py bRl bt 8 bl BLUSRRPdp kAR RE A oo m)
abd feiredu(t$ng mixnde (Wap stittesd & robmabmpau@rdRen varseeiedniatre
defi ned herein. Advantages of the Conpositions of the

miay dieicd wvithotled rretrtey S@thale wawdivilloyaten3 0 ml) and then
' £ hysi ocheni cal ti ' f OF -
SRR BRI oRL AL ERRL M YAt

osftion
$h@ldltd atrshil (HY-2- @Rdheateshedy Bl2-bi-pdavtidnabotitdny (FRU&E] MB%)
to prior art conpounds. Oral bijoavai]l abil i%y can be
S

def PHe (Ye]é@WtOHéhqggPﬁ@ﬁG‘ﬂi)lP@”f stpninglozdtoad an pisuies sfidg 'H

e O A B PP BT b T

o). WIS: [MEE]e355expr essed as a percent age. Conposi tions
having an oral bioavailability (F value) of greater
I are

adm nistered orally rather than, or as well as, by

BaHRA £A& (13R8@IND $3.0 Alrh&IN wak b ddaas ABhiRwuré BE(AYTP@UN
of formula (1) 1s both nore potent and nore sel ective

chloraphemd)-2«#ipdophampdlorgranal(SOfesra At2 |k inprae B 4n aggtene (400 ml)
d t I .\

ATERARE (B8P, FO RGP S it B A0 B RRENES s,
lcSolfrigdBirbdih agthporatiRy Be padiett wadramowédini vicanand icsidee wat
inhibiting PKBin vitro and in cells. The |1C50 for the.
donefuehtn Shylrestag (20 1. agehcdstith ey @50 apleandiagn with brine
EED AR Bl Jatnf R sEREHBERAL U BRRMIchdveY Bl 1o
affprdosrisyrat i dbOD{4-ohldraphtyd)y-+{é dodaphgtetteyol (S6 417 p 100%) as

observed in cel | - base chani st.i ¢ assay whi.ch . .
FEXICH 9Wmab§@%§9wg9ﬁ§%egﬁpﬁ%ﬁén ng 19 g1 g On-white solid
AQWOGRN é%w.%ggﬁfﬂ,oé), PEB21The, sompoung. b4 (ol 838
(I') displays an IC50 of 1.1 conpared to a val ue

(o, brisg, 3.99 @hbm).i Mi¥e M 339 nM  An addi ti onal

di fference between the 2 enantioners is in their

BP! BRGY RGN JIRd 1t SRy 18l 2L A HE)AS Radcl bt ©

e conpotttaor—rornura () rnnrorecs tn SOl ated
stipismtat 44% at 0.03 M conpar ed to the i ?-enanti oner
which inhibits PKA at 0.25 nM The conpound of fornula
(Tribhéssy 1R ERMUSe OYBI0 Rl AddEPTROIN fonl IF (RIAD-azido-
it has different suSceptibilities to P450 enzynes and

dr@-dhtorpplzenyi)t 1 -exiodbphenyhethamnt édet g8 WOthmmedand t o

rug net.abol jsm and . pharmacokineti c. pr i es. y
i RNAAR Lo B BR3P TRER NP Shiefy BIEIRK bl g hours
Fhefupah ludnRansulphoid a@dindabhrReb (2X.8 EhE2 0y iy aftewater
P450 enzynes 1A2, 2C9, 2C19, 3A4 and 2D6. Furthernore
{Hembowsse @ddedoindrthe ik tEre(was ssirsd irad Beldiabraflux dar e Brither 16

g b . )io -
AR YR LR B SRR e b Mo dymess i
hERA n the |ate 1990s a nunber of drugs, approved by
the US FDA, had to be wi thdrawn
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fromsale in the US when it was di scovered they were
inplicated in deaths caused by heart malfunction. It

wor®sduissequent |y found that a side effect of PECEEB2008/050180

drugs was the devel opnent of arrhythm as caused by the
bl ocki ng of hERG channel s i ®lheart cells. The hERG
channel is one of a famly of potassiumion channels

the first nenber of which was identified in the late
$386s Etﬁy@c&%qe@o Jméspiéﬂdk@aﬁtﬁih@mg@ﬁé ®hs §tirkddirh ?Mly at
(see Jan, L.Y. and Jan, Y.N (1990). A Superfam

Fgm @mmneém@ foNt mnrmtesa‘aw@m}i te7sofids Thbe mltﬁiﬁ Xes¢ @:%‘l ected

B RS oI RO AR} 5 RRRL A Gpcer
Mdced praskulieatd did MVerhight A09PL inA WWRGIA '&B'véﬂ {oCaftdr@kRS)-2-

Bet ween an I nherited and an AeQU|red Car di ac

Anniopich ftﬁ(é-chlqﬂ%eeﬂbd désodephenydictiyaohodicomicthdihesnte (51.37

.. 81:290-
ooyl o B BB SN 74 Frds e br o,
UTenH| a8 i) f JRIVEH, ages.6mtiel bPe), 3%9i(0
Chanﬂg]ﬁ%?a1Ieﬁpsbegﬁ%gnpé%9 ZQQS@gThe g??n1ﬁgt|og E}®
RBREBI He Y1 Jt‘:ItI] Wty remai ns an inportant

consideration in the devel opment of any new drug. The

TRERAUACR Bah I Bt b cOREHAPAL) BN BOBRRR AR by the
nmli’mdsiftExampbzsl (ﬂ éfut neidg he pdditiondl IeQulbelemischsudiuhnhydn@ude to
ophyl axis.or treatpent. of. a ra I, S
CAKCEGHRNT PoS ol OBl aﬁ&doseﬁ ﬂ%ﬁﬁh ‘ﬂv RN ufl
E&%lﬁlg%ekc'tleﬁ‘%&lo%e@wI@ﬁlo@alm Eb@?ﬁ%@ecﬁﬂgjéﬁﬁl pR{E8&bed in

ki nase. anpl es of "such di sease states and conditions
@mems@llband Eismmle IEhted thormgodiing owgurad egerﬁ@mﬁm iesolved by

dnin's ered t n nee

Tith& FLERwdte FE3S BUETSI 2 e R (R eh PSR homp - (k|
@&ﬁ&@ﬁ@@b%ﬂ@mﬁyBHMnoﬂhe conmposition wll typlcally be
adm ni stered in amounts that are therapeutically or

0 act|cal useful and which generally are
e Eﬁ%ﬂ: IE%EQT in certain situations (for exanple
in the case of |life threatening diseases), the
%@% dl&%ﬁﬁfac@\qgge@ (fe & Ihﬁ%l rd FRORRF {r) grueeénb@aflﬁ Mdollowing

herei n Tay outwei gh t sadvant ages of any toxic
eﬁetmp:lbs Ioradditbe, e bedoscalipnopehiiasiof ¢lasenigound gl bemula (1) are

ons desi r.ab adm ni ster ounds in .
G A gt A O T A T R
Hb%trga 1631 ANORSNIREGRET @I Hafb8H €dnRY&Ice AMBIRLRNT G ts
termto maintain beneficial therggfutlc effects or may

lbad Gdndon |Té1ﬁ1@pedlcsdactab@|i’@r26 BeeT rblf‘mlgmscm £évr (sapy &i\éllllyble
%2]% gﬁ%)}g%ﬁ%%derﬂt r?:s St fl )? Ios e%st? -klrhe?a{p'eluﬁcs mC gpw QK-

ﬁlw'rdqi&uacs(do)m&arestbﬁamdinédﬁzepmﬂn:gﬁoﬁsbom 100 pl cograms to
100 mlligranms per kilogram of body wei ght, nore

typically 5 nanograns to 25 mlligrans per kil ogram of
5%5@%@&%%&, and nore usually 10 nanograms to 15
n1II|gransjper kllogran1(e 9. 10 nanograns to 10

ASUIG ISR A Kynase Inkip Agiivity tdspbgr am per
kil ogramto 20 n1II|granB per Kilogram for exanple 1
mhe woglpalmd o fmﬁnmia 1)icgn bertssied rfoﬂdi’K m@nbm"y petiviki usorgr thenPKA

éa yﬁ]ld ghﬁ @?#%Etﬂt$cggg fog %gp& ﬁ‘g? Te8r ueb EKA

dpddifeseire %GRTGHRN@I) afey Hd)rﬁf[gisﬁﬁe B[bt@:hﬁé‘lblgy (msm) Qfs the

on a repeat basis every 2, 4, 5 or 6

7, or 10 or 14, or 21, or 28 days for exanple The
compound of forrmula (1) may be administered orally in
a range of doses, for exanple 1 to 1500 ng, 2 to 800
ng, or 5 to 500 ng, e.g. 2 to 200 ng or 10 to 1000 ny,
parti cul ar exanpl es of doses including 10, 20, 50 and
80 ny. The conmpound
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may be adm ni stered once or nore than once each day.
The conmpound can be adm ni stered continuously (i.e

wo 2008ni1very day without a break for the duratPOnGstoos/s0180

the treatnment reginen). Alternatively, the conpound
can be administered interm tRently, i.e. taken
continuously for a given period such as a week, then
di scontinued for a period such as a week and then

L @tc@LeC QA WoHEINafi ! oRNAMNGLy B @dd $ME Buds: tBatiBekdes 20
and so on throughout the duration of the treatnent

ndiM@RS pExaApt Mok TRy e BtAvEhand @bmﬁvé Aebsiralgo Ganigunds are
TSR L R(EL o

PRy
0fsts. e rbavdioWeEK Fowad, to PRIz VBRI 20fnﬁ1nut@§ béfbreerldwkaks cQtess
one week off; or two weeks on, weeks;of f; or four

fEbxRhosphorifCidda lgacrhfactivity.o bingaRraune t HLOd PASHIEs of f
serﬂK %[Secpﬁlg Pg@o@l&%& ﬁrﬁ%%gorg% %\/tﬂlil Cp%lre A ﬁn ar glate. Thd
p s chud erasladpmntﬁlaht iwiatldedemdghe plateanrd théru sibjevtalf to@ounting
conp05|t|on as deflned herein for periods of one hour
garihpckad 19pc@tt en days in particular up to five days
for one week, and the treatnment repeated at a desired

iThe & vhibidue el the PKAsatyity supaluerd anCl I?IIOB%f’r 1 @thgrap determine
ﬁr%rrcédrraﬁs r;rsrehsco LR PRLILEH Ak bYt'SO% m naYibe

iven an rnt usion a conposition as de rern
(mk@perlods of one hour daily for 5 days and t he
treatnent repeated every three weeks. | n anot her

ar.ticul r dosi sched ati.ent i s.given a
Pafioring ihopafocshdsss Or%» ®-Foming Er(ﬁ&%@aow ciyD)-1-[4-(1H-
Wa%leﬁ§?%ehﬁ ﬁl'aﬁ’élSNé%ffoMlﬁf ﬂoéﬁ?bﬁd@ YAAtHRBitioh AT PKA at a

hours, e.qg. hours. In a further

pamqentraﬂlcmrofdhﬁ e, whbedsthe ICa) \f@éter wifR)- Qsmgmréf(%chlorO-
t f f
AL e e R Uty B St (e S

laembastiage that the YrehantidrhérTatighificai BWRYRMotdnd ChaglUBRARE t y
of compound admi nistered and the type of conposition

ga&diofier in e PghAsA%urate with the nature of the
di sease or physiol ogical condition being treated and

%bbhw?ﬁgﬂf the discretion of the physician. The

f formula (1) can be adm ni stered as the
sol e therapeutic agent or they can be adm nistered in
ddedsimeateh ool R iIKamase Wittibitarm &\ otifvitybiCao ot her conpounds
for treatnent of a particul ar di sease state, for
ahanfisitian o€ ppltas kinasdB $PRBE activdly l@&ompbaﬂdsea‘anaﬁ determined

SEReRtA s der et O AT e el i b b B g Rer
&A hﬁr tuSRR G Y fnl ciff HeR 1b9d éﬁfﬁ%rgnﬂaharﬁeg ﬁbgcr Mlaf*uﬁ)by
e CO u

oun the or mu include but are
rYamg let afi (Nachre StructirmpBld@grse? @96 - 944r(BD®I . oTlse protein is purified

nmet abol i t Tubul
B ol B i Py W R dihen BY Stk PRe R e pu kBT (-
Maroglropag - ARtLS pFodiresi- A-ARY bbtRAPRAS Calbid@héh (#123900) is
Transduction Inhibitors Proteasone Inhibitors DNA

wetdhasl a qubsirasé.e Adas conCyntokioned OgneMreszymeisdssed in a buffer that
includes 20 mM MOPS pH 7.2, 30 uM ATP/y”’P-ATP and 25 uM substrate.

Compounds are added in DMSO solution to a final DMSO concentration of 2.5%.

The reaction is allowed to proceed for 20 minutes before addition of excess



Chromatin targeted therapies Radiotherapy, and,

O her therapeutic or prophylactic agents; for exanple
wagmatisostdhrat reduce or alleviate sonme of the sPCEGB2008/050180

effects associ ated with chenot herapy. Particul ar

exanpl es of such agents incl9%de anti-enetic agents and

agents that prevent or decrease the duration of

chenot her apy- associ at ed neut ropeni a and prevent

SANBYHoSH RS dl B e :2Bvily. OThd RAsERInI@UEiStratsfdied to a
bl ood cells or white blood cells, for exanple

ehgsphoeslolose fiter EREQ)Wherg tn weplidet kindreanddph uigpscd H1dny washed

R RO I e

thadilldtidhiceiitidgone resorption such as bi sphosphonate
agents e.g. zol edronate, pam dronate and i bandronate,
age N} Mhiti@dn SRS PRBSadRft) A TRBPIY ARENONGES drddtEH déSrmine
dexanet hasone, predni sone, and prednisolone) and
thyeonsenigtian potestepmpound oodirkéieelnBibgfS0gs olihh PRAY sashvely
?@9 |G~ 1 in acronegaly patients such as synthetic

Pﬂs of the brain hornone somatostatin, which
i ncludes octreotide acetate which is a | ong-acting
oollap@gttheprovdcohd pbabetpabol 0 ghe 1@y oplac bi €3-2vaminoki-(Fgchloro-
those of the natural hornone sonmatostatin.

F h
PReYbbH-AHE-P A& YD nygd-cthapelovasy fopnd wqtrec%%lt gl%gv reas
. . ; .
55 7, S04 G00 2B, S M98 3 b
rtgesitwal 0. HceMatthewbiuith demnndimtarhedthe Srentiigorhereat ment

of side-effects including oedema and thro nbol i c
Shprdstaendly itk 56 o SRR B R S a AR R TRR ARG,
conbi nations of the invention may be given in

Edimipdead |y varyi ng dose schedul es and via different
routes. Where the conpound of the formula (1) is

@ﬁﬁkﬁA@*ﬁﬁ@d i n conbination therapy with one, two,
) I or nore other therapeutic agents
L R ,
OB LR R g B ED SRS FERY TP cpber can e
gegtirinkd akihy thesery ddemibeidsh ereetide gy et H aBligglartdi€yylaradr

be adm ni stered at c¢l gsely spaced jnterval 0
gia(ﬁswl&(f é’ﬁa@n%@?qgw?aﬂd Fonep e M@@Oé& 531(54%5791&9-199-
intervals (for exanple 1, 2, 3, 4 or nore hours apart,

e ovenEl@nger periods apart where required), the
preci se dosage regi nen being commensurate with the

WAL BH PPolehE, LOSIRPSHEGnROR(S) . The compound

ered in conjunction
L th nanch t her apeutdi.c treatnen such

Aol REY A50° cBRUR A afebiFRL TR S fRgespycyPaso

ShiFygedsyl AAMdCoont 1y Blaadcindi2gleswaddutertiteed Bingahb Paave@Vivid

t herapy with another chenot herapeutic agent, the

@dﬁﬁﬁgﬁmwga@t%ﬁﬂﬁé@ffﬁ@ﬂ@mm@%(Pcﬁ*}%?% . kher(geP450s

S B LR L of PELBRTHL ErRBRRE SerCRp R addNADPH

cathicais® hmpthe wobstiates @ecd werarthoflusroscent Visidpibatrates. The final

agents. .In an alternative, the individual therapeutic

SFEHOR NHEYT B &V f HANONGVED separatel y and present ed

together in the formof a kit, optionally with

iipst ructions for their use. A person skilled in the

art woul d know t hrough his or her commobn genera

know edge the dosing regines and conbi nati on therapies

to use. Methods of Diagnosis Prior to adm nistration

of a conposition as defined herein, a patient may be
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screened to deterni ne whether a di sease or condition
fromwhich the patient is or may be suffering is one

wokioshioseal d be susceptible to treatnent w th BCT/GB2008/050180

conmpound having activity against a particular target
ki nase (e.g. protein kinase9A and/or protein kinase B
and/ or ROCK ki nase and/or P70S6K ki nase). For exanpl e,
a biological sanple taken froma patient may be

@O@hﬂ%amgﬁuﬁ%swa&e Mhet edcenaARAD LN AQTBIHE SRASE,
such as cancer, that gatlent IS or may be

suifstretei HY) BMONADE mq@wmf #5Q AL Ra0GeMe ghl@@&@ Gyhesphate,
bnor it n rotein expression
Wnﬁ c?gsec'g%lhos%a%ucﬁ (?r8£lajl aLlséoPKA and/ or PKB or to

sen3|t|sat|on of a pathmay to normal PKA and/ or PKB
acwi vity, or to upregulation of a signal transduction
conmponent upstream of PKA and/or PKB such as, in the

60.9EM PotRKBm ﬂ?ﬂ-)@ﬁﬁat Hr € aeph@fonatite, PRI X&eén V1V1d substrate,
Al ternativel i cal sanpl e taken from

D RS BN ERPISe IS o166 ol o o0 32 Ui
f the PKB path h
SRR B e S BRUAORHET "t ho t orm 1 pse enbr aces

the deletion of a gene encodlng the regul ator or
aappressor, the truncation of the gene (for exanple by
nmut ati on), the truncation of the transcribed product

g0 niN§ogssigm plfosﬁlﬁt&: ipFag; tDy adetanitrtd, 8ty Bluanisad éubedate, 100

product ( nt nutation) or sequestration b
A ONADP G &t GRTATOCC 1A 64 it Esy-C-oRoRBe:§-ShRi Y,

af | Y ned for dysfunction in ROCK
gnﬁo&:§?ﬁ%§hﬁ%d¢?§¥§%ﬁ%§or up-regul at ed ROCK
expression, nutations in ROCK genes or ROCK gene
Bagul atory el enents) or Rho signalling dysfunction (as
descri bed herein). The term up-regul ation incl udes
ebem PdtaCN M GHSshA L) pHB &0/ Socnetsisd, 00 ,uM BAM lBihmgngne

nplification é§§§. nultieje &ene cogles
Stiesrakes 0D BXONASEY ohd> B & YPAaRs & B gﬂ\élgl@Pﬁ"eétPhO%)ﬁ]&te
t | cludi ng activation by

n%?g%%ﬁﬁm%b%%6gmgs gkﬁﬁﬁﬁéﬁ?“ﬁ§§ be subjected to a
di agnostic test to detect a marker characteristic of
@por egul ation of a kinase (e.g. PKA and/or PKB and/or

ROCK ki nase and/ or P70S6K ki nase). The term di agnosi s

i106 M @ tasgitagthionghateByHriar kescevmitiing bydd 2gesiue eivid

mar kers i ncl udin for exanple. the neasurene

cunibess 190RM BATRE 0L Ry EPRT 36 TH TRESkE radep PR
/ e and/ or P70S6K

kﬁﬁg@@@gﬁ#hagg qﬁ%&?er a Egﬂﬁﬁcludes mar kers whi ch

are characteristic of up regulation of the kinase
(Félogescétm vmdn@ntomcﬁoa Ao ﬁmnut%@l(’% Okseprasleinendsoen PFBSeckan

f
spa3tha Pii B nd e eRGUERE RLeRRapE N avhBrll mgre 300 nm

@Rd Mﬁ@nﬁ%f YA Y2C @B, 8YE hf an@NRY in £Jr2D% dn€.485 nm and
phosphoryl ated or not) and nRNA | evel s of the

éﬁ@m@N@n@CBné@“ﬁﬂ@FéMﬁgﬂkﬁéﬂﬁ%ﬁvﬁﬂﬁmégﬁ@§ﬂpﬁ@§ests and
screens are typically conducted on a biological sanple
I
(PSR b BIF TRl o BRSY DY oo RO AP LT 30y ot o
bbmﬁﬁﬁﬂ&nlﬁﬁmﬂﬂmn chronosone anal ysis, pleural fluid,
peritoneal fluid, bone marrow or urine. Identification
of an individual carrying a nutation in PKA and/or PKB
or a rearrangenent of TCL- |or |oss of PTEN expression
may nmean that the patient would be particularly
suitable for treatment with a PKA and/or PKB
inhibitor. Tunmours may preferentially be screened for
presence of a PKA and/or PKB variant prior to
treatment. The screening process will typically
i nvol ve direct sequenci ng,
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ol i gonucl eoti de mi croarray analysis, or a nutant
specific anti body. Methods of identification and

w@e@Bgsisse of mut ati ons and up-regul ati on of preCEGB3008/050180

are known to a person skilled in the art. Screening
met hods coul d include, but &5e not linmted to,
standard net hods such as reverse-transcri ptase

pol ymerase chain reaction (RT-PCR) or in-situ

B EbdpSdid AExahPlSEhLRH 1Y, BaldT tHRER0 INMaghigenalA20DCo,
MRNA in the tunour is assessed by creating a cDNA copy
3E19. AR DP®I | owed by anplification of the cDNA by
PCR Methods of PCR anplification, the selection of
E&bﬁﬁﬁﬁE?and conditions for anplification, are known

n skilled in the art. Nucleic acid

gguﬁ dod ngd a rled.out \

(13 3
eds CUrrent Protocols in Nblecular Blologlglg 2004,
abD1

3 aﬁ aiTeytloaynigbigag &K m USHYG) geHp & dogrminegibyhe abigysof
P

i L
oRRefnd At Caivsare phacddvm 13| wuulqilaes atai:alhbv&teda‘bl nicquesovarmght

al so describ anbr ook e 200 rd Ed
REPEORIGH IR0 gﬂ? hﬂ?}& @.f ]h}&‘?ﬂﬁalA]ffebi hquigel s fixed

& L5 53t MElalcRy &O DT TAIONYX 100
g@%?@g%#ﬁ@gﬁ?/ﬁ%?ﬁ%ﬁﬁﬁﬁdnﬁkaf gﬁéﬁﬁﬁé‘ﬁb%ﬁg Mol ecul ar
BhdE ie Maa:‘edlsr) TR&YT. E@lluwmg thisrcele tileaoibetgy vath grenary antibody

tagd i3k DB aul Touh of sy (CSllstimbigh Sipient ot 4C.

Byfiel %ﬂa%g% aRfs hﬂaq%m@featvﬁﬂl RebRiapy 'Qﬁlbroﬁ% ﬁglﬁg% PYLFIA

exanple of an in-situ hybridisati'on techni que for

awga&s(ﬁgkﬁﬁma1eh@¢h§bmﬁmowww%dlmsmﬂﬁubnmsg@nmﬂwmnmﬁ
-situ hybri lsatlon ElI'S Met h.

el e 85 il OReh Bh b o ol hsHa S PP

CARIInSR® dnhell 8dilsaid Hstaiied donSEERET (Eltrofehx @biledtioafof Cell

tissue to be analyzed; (2) prehybridization treatnent

élultyres). sanpl e to i ncrease accessibility of target

nucleic acid, and to reduce nonspecific binding; (3)

rjidization of the mxture of nucleic acids to the

%égggﬁc acid in the biological structure or tissue;

(4) post-hybridization washes to renobve nucleic acid

flr ARG sclihoplatedant, 500 ¢dile/vweylbinildDalaheda'welma a O6)well plate

detection of the hybridized nucleic acid fragnments.

Phanqmakesr asrshirk Bt SPCh applications are typically
Iabeled for exanple, wth radi oi sotopes or

l‘i?éa@ 2Ef 1tﬁ %C{flfu%pér anlar]ﬁ(/l‘gﬁ &R obes are
suf

|C|en 'ong, tor exanple, from about 50, 100, or

g ) r grl?gg q?oyt 1000 or nore nucl eotides, to
eh Hf § 8 P %yg di zation with the target nucl ei ¢
aci d( ) under, strln cqnditions. St andard net hods
PoM %Fliﬂkﬁ trg the:p B 2<EblaedhiPbi i n Ausubel . F. M

et al, eds. Current Protocols in Ml ecular Biolo

@od@ouhfémng velptign gddssiie cpefewalh ' EPasiasridshrdy, §- |¥/t u
Ov by John M S.
ar% etﬁ 8%8/é§§ ﬂb&@ ggnggygeg; %angeP, Met hods and

toco - BN:  1-59259- 760-2; March 2004,
‘%@%féééyﬁgﬁg?5§3§ﬂgthods in Mol ecul ar Medi ci ne.
Alternatlvely, the protein products expressed fromthe
[PRNJEES ‘Wﬁ%“@§§gﬂep TBpendthunonhi st ocheni stry of tunour

sanpl es, solid phase i munoassay with mcrotitre

pl ates, Western blotting, 2-dinmensional

SDS- pol yacryl am de gel el ectrophoresis, ELISA flow
cytonmetry and ot her nethods known in the art for
detection of specific proteins. Detection nethods
woul d include the use of site specific antibodies. The
skilled person will recognize that all such well-known
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techni ques for detection of upregulation of the kinase
(e.g. PKB and/or PKA and/or ROCK ki nase and/or P70S6K

waeowagess or detection of kinase variants coul BCHeB2008/050180

applicable in the present case. Therefore all of these
t echni ques could also be usé$ to identify tunours
particularly suitable for treatnent with PKA and/or
PKB and/ or ROCK ki nase and/or P70S6K ki nase

bNIBIGRIK WIS 106-RI 5BXAMPTBs-BS stated above, PKB beta has
been found to be upregulated in 10 - 40% of ovari an

%gqhﬁﬁgéﬁﬁﬁg%%n&ﬁ§§§£§7Q@elIacosa et al 1995, Int. J .

ncer Cheng et al 1996, PNAS 93,

oo primyts heliog e e AT SRREMRD AP baen, R s
R334 BHsFo-SEI S OF %t@od?’ﬁﬁedbﬁtlazsomy be used to

treat ovarian and pancreatic cancers. PKB al pha is
anpl i #i edclude hoolamngastroliwith po dsibatjestdie nbikées-Tcancer

(Staal 1987, PNAS 84, 5034 - 5037;. Sun e 001,

J . PAt Hon alspgociudes colymmyof Z?ﬁ@ﬁé%@ﬂ&@%?%ﬁmé&@@@
that PKRj,pbj &m@&r 1 5SOR I B RAT foliktidailc ddABEREALiBR 3 B
PKB al pha, may be used to treat human gastric,

pr ost at ephagghobf@aLiSKcHhidesquikdcr eased PKB gamma
activity has been observed in steroid i ndependent

pp e ARLbARG VA ateocel | [ines (Nakatani et al 1999, J
. Biol. Chem 274, 21528 - 21532). Therefore it is

ﬁ@Vi\iﬁﬂ%Q&i@f&@%@.gl%’%?&&@fs’ and in particular

i nhibitors anma, may be used to treat steroid

independent breast and..prost cancers. ct.ion ,of
ARy Bl aRE B RARFbtodaf ADRS RuaR e et S Pyen
Eﬁ&l@ﬂa EuSR e ahi-rbbeXaGrheso®f usehods ughelr fnal este) s of

o and ROCK have been determ ned in clinical sanples

15CMGBatc [AMBILF&BBEUrnal of Pathol ogy. 2002;
160: 579-584. Thi s paper describes i munohi stochem stry

Eﬁrgﬁ%ﬁ%gx%ﬂr&%%ﬁﬁh@“T&%é%ﬂ tissues to characterize
oC ‘expression I'n human Breast tissues. dinica

n search Vol . 2632- Jul 003. This
T2 df0 L BEfRsRbpRuientsobioadilin tiolsil ng i o

antitate Rho and ngK rotein expression in paired
3§ﬁ§hﬂﬁﬁﬁhmﬁ@ﬁﬁaﬁﬁgﬁ dP@PFﬁI sanpl es from 107
consecutive Japanese patients with bl adder cancer. .
pan&eahign Delffezyrogmmmeysycitangp 3 Omp oemisyies 64hiya} = Europium

I bes the expression of ROCK-1 in human pancreatic
trssues by immunobl otting and i nmmunohi stochem stry.

S SR L RT3 ™™
PFandehl %Eﬁoﬁ%ﬁ%ﬂ%ﬁ%ﬂ? g%%eﬂlg(,ﬁil%) i %Yidqé%w_r By

hepat ocel | ul ar carci noma (HCC). The rel evant

A8t hesybhiedpicH] myiuisiabdie rel ating to the quantitation
of the levels of Rho and/or ROCK activity or

23 pResd hiorbsarbat @i Y62 chni i prdveinatvoverragioti oned
publ i cati ons are hereby incorporated herein by

r.ef erence. ect.io f p70S6K rried,o at
o RaP T SR urS - PSR T B it ey -
2RnEIBSE folhRdto ke X 30R |0 111NuM ifNthed dboCaRkehanidtRtassay,

(2000): 92, pp. 1252-9 (which describes detecting the
adwerepa thedf sovalig eldSoraimipe dt-¢-¢hlas-ntepdsd-[dy(1 H-pyrazol-4-yl)-

TR PR s mot B R Sl RO K BN B B

tissue mcroarray analyses to identify anplified and
over expressed genes).
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The detection of overexpressed p70S6K is described in
Int J Oncol (2004): 24 (4), pp. 893-900. This paper

wale®snilses t he pharmacol genomic profiling of tPeT/GB2008/050180

Pl 3K/ PTEN- Akt - MTOR pat hway i n common human tunours

usi ng i nunohi st oocheni stry %o conpare hi gh p70S6K,
AKT expression to tunour sensitivity. EXPERI MENTAL The
invention will now be illustrated, but not limted, by
Eefeviene® to the specific enbodi nents described in the
folTow ng procedures and exanples. The starting
materials for each of the procedures described bel ow
ROCkAhths Asbayl Brotogohi | abl e unl ess ot herwi se

speci fi ed. Pr ot on magneti c resonance (1H NWR) spectra

L e S A e e
sthamﬂdxmnelstahe theROGKedl asayf et bvieloweheni cal Shl ft
d/ ppm (nunber of protons, nultiplicity where

T aheh iR GRE: Sz ATRRCR- Bl S BIDES incuigraih 50

NaPH s 7 303%1MQIGTAB§OuMed as the internal
reference i he exanpl es, the conp oundsb{& epar ed

@&K&@@I@&&@@meams&smmt gnibMe e tansdy-P-

0 and erati
SOl RB R B b ORI T BRFE iz e
thetismBSnitidRH & tlﬁ@diddiﬂftﬁl SOAPMPXITR fik. 0Yfic3 mubat‘fdaefor 40

operating conditions used are described bel qw. .
prlartﬁsﬂtrrpeyé@@mrmpmﬂef@wwrl lwt@erreé by#bs addiyan ghael of a 3%

FEbB ol A0S P A byt e phREL Rl PTG
@bd whhcHalimt cinkeifel)5 minussstin BS nmﬁﬁhbﬁhbrlc hétdrad mnce in

Aci d) Gradient: 5-95% e uent over 3.5 mnutes Fl ow
@eﬁlaﬁPrPﬁW{ t@ém%andpﬂ?é%ﬁﬁ%ﬁoﬁ?ﬁgr gi 4m Max- RP 8QA,
50x2. Omim Basi ¢ Anal ytical conditions 5: Eluent A H20

(n &M g%fﬁkﬂfﬁ &r- clﬁgﬂot‘iﬂ{eﬁ 10[4%%@/@114%1}\'5&&523&]-

El uent G adi ent : % el B over

rthanelesaskbawd tothage ph IGHo o f @srs than 10 P trothe nb v aGsdYR L. ¢ Srelow
.0.x.50 mMm M5 conditions: Capillary voltage: 3.5 kV

il?eq‘?’é E%&'ﬁ ¥Yyol tage: 30 V Source Temperature: 120 0C

Scan Range: 165-700 amu | onisation Mde: ElectroSpray

[NegeNIPY.E,9 Positive or Positive & Negative In the

exanpl es below, the following key is used to identify

hhesdiCRBdeaRdid Aas used: PS-A2 Platform System -

acrdrc analytrcal conditions 2

The compound (S)-2-amino-1-(4-chloro-phenyl)-1-[4-(1H-pyrazol-4-yl)-phenyl]-

ethanol was tested in the p70S6K radiometric assay described below.

Overview

P70S6 enzyme is bought from Upstate and used at 2nM in the assay.

The substrate S6 cocktail (AKRRRLSSLRA) is used at 25uM (Km has not been
determined). In the phosphoryl transfer reaction, the **P-y phosphate from ATP is

transferred to the serine residue. The reaction mixture is transferred to a

phosphocellulose filter plate where the peptide binds and the unused ATP is washed
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PS-B5 Pl atform System -basic anal ytical conditions 5
EXAMPLE 1 Preparation of (S)-2-mno-

wd 2@08A tiskor o- phenyl ) - PCT/GB2008/050180

1-\4- (1H pyrazol- 4-vD- phenyl | et hanol A

2- (4- Chl or o- phenyl ) - 2- (4-i o®8- phenvD- oxi rane Sodi um
hydri de (60% di spersion in oil, 128ng, 3.2 nmmol) was

pl aced under N then DMBO (5nl) was added.

vhyreA iy wHON kMg ideided afbthe it J a¥agtyasleRdred by
as a solid after 15 mnutes, followed after a further
soniilatignesutyng 4- chl or ophenyl ) - (

4-i odo- phenyl ) - met hanone (lg, 2.9 nmol). The m xture

ggfi G%Si rred at roomtenperature for 24 hours then
with ethyl acetate and washed with 1:2

brine, t er. and I.ne he organi c phase

gg@%}l(‘?%%ﬂ?%% qclive Frp%bﬁ%sgatgg%@%% entrated to give
.title compound, (1.0 1g, 9 ich was used

Sb Sanste sarenercat o dpiin A8 (PS-A2) Rt 4.07 min
[MH 355. IB.
2spyi Blar- (4- chl or o- pABN/MORS pPH-4Qdo- phenvH et hanol
( Epoxi de ring openi n%
reaction) 2- (4- Chl or oUgdmegipl BSA- (4-i odo- phenyl ) - oxi r ane
(500 ng, 1.40 mmol) was dissolved in 2M NH3 in
met hanol (5 ml, 10. 00MddY9)Bapdd t he sol uti on was heat ed
in a mcrowave at 130 OC for 60 m nutes. Upon cooli ng,
the solvent was renmoveds elycyadtuo to furnish the
desired product. Three identical reactions were
carried out and aff opdeeMIEPPAg (98% of the product
2-arni no-I1-(4-chloro-phenyl)-1-[4-iodophenylj -
ethanol . The crude prggugho@s pure and was used in
the next step wi thout purification. 1C

r 2- (4- Chl or o- phenvi y%-d]\ggp_glﬁgf%aé-&%ﬂﬁaingﬂo' phenyi yet hvHc

arbam c acid tertbutyl protection) The

am no al cohol product,of st 9..554, ol

was suspended in 1, 45\43&6&3%@)5(5%’ %5&§ﬁg@ﬁ%@lgqum
added (16.6m, 33.24 The m xture was stirred
vigorously until honﬂggﬁlo%@ Di-tert-butyl dicarbonate
(6.14g9, 28.1 1 mmol ) was added and the reaction

P MOBIMRRCRE AdIEE the @ frd@ doné@iraQ sBRUE SATERAN break down
cooling, the reaction mxture was concentrated and _
paEentime, drenionErwe &1 aEportbl¢ 25dusH smadlrdiquets 69 ersusothaistock is
he organic | ayer was separated and washed with Brine
;Erfglb m), dried (MgSO ) and concentrated to yield a

gl | oil .(14, The crude product was purified by
%{Igﬁoﬁ:hﬁﬂ@f&e{i@g%@%si ng a Bi otage SP4 (65i col um)
el uti &% wi th ethyl acetate-petrol (5%- 40% Et CAc
dead enkophoephericdfid the title conpound as a white
solid (10.CQg, 83%. Rt 3.73 min [MH 473.96ID.

027 artiopithosphasisearid

p- 2- hvdr oxy- 2-r 4- (|1 H pyrazol - 4-yl ) - phenyl 1- et hyl 1-
Michapinc2@Radkardy t - but yl ester (Suzuki coupling
reaction)

[%;§4¥§hhpﬁo-phenyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl
= idtert-butyl ester (5g, 10 mmol) was
conbined with 4-(4,4,5,5-tetranet hyl -

[Bnzpm@ hilk qabomd-a00 2ssaly poldty)pyr azol e (4. 1g, 21.1
1mmol ) and pot assi um phosphate (tribasic, 7.88g,
J433%8mmrekh in a round-bottoned flask. The solids were
then dissolved in a solvent m xture of 1:1:1:1

et hanol , nmet hanol, toluene and water (33nL of each
solvent). The solution was degassed with nitrogen and
tetraki stri phenyl phosphi ne pal | adium (0) (0.612g,

0. 53mmmol ) was added. The m xture was degassed with
nitrogen and then heated at 850C under nitrogen for 2
hours. The reaction mxture was then allowed to coo
to roomtenperature. Additional batches of reagents

oy . — o~ o~
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37.10mmol ) and pyrazol e boronate (4.1g, 21.11mol).
The reaction m xture was degassed with nitrogen and a

wo oshes4bat ch of tetrakistriphenyl phosphi ne pedT/a82a081050180

(0) (O 1Ag, 0.087mMmmvl) was added. The reaction

m xture was degassed and thé&9 heated at 850C under
nitrogen for 17 hours. Additional batches of reagents
wer e added again (refer to quantities above) and

he@tliing a\!,\ﬁgbﬁﬁ&ti nued at 850C under nitrogen for a
further 6.5 hours. The reaction m xture was then

3!7'53%@11]5\@Aq@ol to roomtenperature and was evaporated
In vacuo to renove the organic solvent. The residual

u | ayer was diluted with aqueous 2N NaOH
g%l@%ﬁ%ﬁ“‘?lsmu then extracted with ethyl acetate
(1501.). The organic |ayer was separated off and
Babkduad: mix (peatue oud028kaMapotsiol uti on (1501L) fol | owed
by brine (1501). The organic |ayer was separated off,

| e 0. nd concentrated in vacuo. The residue
%@HP?%E@%@%&WE di ethyl ether. The solid was
filtered in vacuo then driedto afford the title

@ as a white solid (2.55g, 58%. LC/MS: (PS-B5)

Rt 3.05 I\/H—|]F+ 414.18. 1H NMR (Me-d3-QD) 7.95 (2H, br
3)5, w7 BATPABF10§0 frgmadPBioEhy 4H ), 7.31 (2H, d),
3.87 (2H, qg), 1.35 (9H, s). IE.

inQ-J -6 - =l 1 4- 5
PRt P PG GRS PER 1 O Lo R TER, e Ky pGun
nbelsBObe adjusied (2thFmgy;. 6. 16 nmol ) in saturated HO in
Et O (50 m) and nethanol (50 m) was stirred at room
tenperature for 20 hours. Th ction m xture S
CSRIPGHEY st BaPT ylelign e &1 P ¢ PrlyBiopREer Of 16 plate to
by ichseXt doRssREivh HimdFDMSO0209) m ) (NB - prol onged
shaking réquired to conpletely dissolve solid matter).
The organic |ayer was washed with IN HCO (100 ,m%. The
&qhuéfoug in apker (adding He el seppowdded 3amd Wakes iif suddcier).pH1 2
with 2M NaCOH The desired product precipitates from

i and is then collected by vacuumfiltration
M for several days (1.89g, 98%. 1H NVR (Me-J
-0D), d 3.29-3, 38 ( 7..32 (2H, d), 7.41-7.46

Tnfrbpronyias O st R el (S T G
separation of individual enantioners Using the chiral
LC net hods descrih&@MBe¥¥lw, the conpound

(5)-2-am no-1I-(4- _

chl or o- phenyl ) - 10Hh sylspateyRixz of - 4- y1 ) - phenyl ] - et hanol
was separated fromthe Renantioner. Chiral Analytical
condi tions: El uéhtl envy@g mix0. 1% DEA at room
Temperature Flow. 0.7 ml/mn Total time: 25 mnlnj.

. 5 | . 1 1
T L S B S S e TS TR
ﬁg&(g{lmétrigﬁzy./mggfbls[aaé “ﬂ?f@g@@hﬂ’v?msmﬁmy)mmf;‘nﬂe?me” (use

+ 0.1% .
FOEER (R RO RcF A SR M MeR5 GOV VSl BLeS: opSeal
00 [ i : : i al
100 Pgazzag%x(% 'é)ﬁlsﬂ@ R ﬁ%lng ﬁgiéﬁ?latgg&ki&@ate LA S 6 &g P@ﬁikby

AD- H; mm Wave 0 or 257 nm
gentle shaking. Incubate at room temperature for 50 minutes. Stop the reaction by

adding 20 ul of 2% orthophosphoric acid.

Filtration step
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WO plwenwisie et hanol

The resulting
(5)-2-am no-1I|-(4-chloro-phenyl)-1-[4-(1 H pyrazol -4-yl)

chiral chromat ography and crystall ography. Polarinetry
The optical activities of bdfth the S enantioner and

the R enantionmer were determ ned using an AA- 10
automatic polarineter (Optical Activity Limted).

PRNGBL hORRIs 3Pa #A11ParCOMIGI RO BB RN VLSO Lmof?() Fies MeOH,
Cell length = 20 cm Reading = +0.31, 20 [a] D= +13.8
pﬁhmﬁphmmldzmsmmﬁfem Eidter the diqnid throggh on pdiigdra vagum

ilution.d bI e i ete
Db g G BEBR. P 5 BRI e
thkdudhChivaed m&w wrtﬁmowlaﬂmfs %bttn@pﬁobﬁhcﬁim achl w&ﬁh&iuﬂef c al
condi ti ons descri bed above and an injection vol

¥agygum tq pear dryssintR e thaplale supeh @mdoﬂlqw weth%iﬁlti@ t@ é@f
| I

FROREST usobahas S BB Bl S o sl BACABELE pApRRBC Bt

Aelidrod] deeidrbdead 203cinhitiamssedl wibawisbset ef Tapseal' A and count for

gﬁructural Conparison of Inhibitor Binding to PKB, PKA
HOTPR&- IOREOBA nera, " J Mbl. Biol. 9 January 2007 :

17275837. The analysis indicated the presence of the

1 8R3Raly O(K512-HRAMBA - (OCHISOL Hefyl) Jikabqi]’HEp Aueyinphd

Synt hesﬁblsdmgf 2- Ami n%‘-c 1-( ch oro-p env}ga YIPphindh-

@mamﬂwwﬁdbphEWQMIe@mﬂén@flihkk exanpl e describes the

preparation of

%@m&&g ;gﬁccAfL %Mﬂg ﬁg)ﬁémé [ 4- 'gd‘iphﬁl% i et !wanol,
8250, 100 %024

v —2—4- chl or ophenvD- 2- (4-i odophenvDoxi r anePot assi

tert but xide (18.48 g, 165.0 mmol) was added to a
z&bﬁhkg—@@ﬂiﬂ§@ suspensi on of

4-chl oro-4'-i odobenzophenone (51.38 g, 150.0 mmol) and

tAr ﬁah@t PYNRQSISHAIPNLANRINS 8 CHBP P BROTEE Qfﬁn% Berginypropaicq by
I

R SR PIE Eo ol &7 ARrloss RR) b Al Eha'S o
maghesiem \Wearath dsud laﬂrwunlt An®tdhypresies @tforng 2@4bletlin known
washed with water (3 x 500 m) and then with brine
(BB0°1 ). The organic | ayer was separated and the
sol vent renoved in vacuo to afford

enyl ) -2-(4-iodophenyl)oxirane (53.48

g, 100% as a pale yellow oil that solidified upon
2t capdiladomnoil@fonas grepared bfy-nntvingel OQong df a ¢empvRINBIVSeLiged

g}reuéwga(légl ﬁlgdl?aﬁtos % fflﬁll_lg_ﬁh%)srg%lu )%ﬁg)n(lj% s%ldadré 0&>aque

haddis fﬁﬂhQﬁgﬁﬂ§ﬂvD- 1-(4- |odophenvDethanoI Sodi um azi de
(13.86 g, mol ) was added to a m xture of

Qﬂ%m écthe Formulation

A parenteral composition for administration by injection can be prepared by

dissolving a composition as defined herein (e.g. in a salt form) in water containing
10% propylene glycol to give a concentration of active compound of 1.5 % by
weight. The solution is then sterilised by filtration, filled into an ampoule and

sealed.

(iv) Injectable Formulation II

was characterised by pol ari PEL/GB2008/050180
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worRooBarms4avas stirred and hel d at

chl orophenyl ) - 2- (4-i odophenyl ) oxi rane (50.66 g, 142.1
mmol ) in acetone (400 M) and water (40 m) and the
reflux for 4 PEy6eB2008/050180
Upon cooling to roomtenperature the acetone was
renoved in vacuo, the residl@l was di ssol ved in ethyl
acetate (500 m), washed with water (250 m) and then
mﬁth brine (250 m), the organic | ayer was separated

réfi&aB&InY Itlolhfﬁﬂ) tibi isiEptRed @ﬂcsidl{qﬂ in water a

?5) - 2- aZ| ﬁgro hgﬁlyﬁ Ey |odophenyIL[than
QOmp@atuwasg:leﬁn@@b@rems(eg maﬁalé 9lém)| (a\mgvfml) aridanangitg

f
S"%ﬁ@« 1R s BBl PG b gideghg, A W%@%%&ules
H g) .38 (IH br s) 3 99 (2H, s). M
) - 2- Ammoni o- 1- (4-chl or ophenvD
1- d h t | tol 4- | ph t
o gﬁgﬁ% T TS T B St

(

PSR AR TPy S FELEAT] e i3 4 pqiioom) gty 20 me/m.
TRO viul imthén saatedtaaﬂrswtmdecb‘tﬁwammléﬂﬁ)@ m) and the

m xture was stirred and held at reflux for 5 hours
wheneuigble fo@hwsiear B4 sul phoni ¢ aci d nonohydrate (22.8

g, 120.0 mmol) and water (40 m) were added and the

M tMiR¥RSrSh 8618draRdinietign af inf@fidiéanftRrprépared Byher

16 hours. Upon cooling to roomtenperature the mxture
wissolwing oy @qr@mpumd of Fyrmedas(l) (Pveadid salEfontp) imwalcheatyiging a

I

Wu?fervk? gng %q\%t ccta grggghtgd@ﬁ%l\é\a?hg %1&2%2&(&%% ﬁ aMd brilised
$0laii@dslavibige SO|IdS were collected by suction
filtration, rinsed with ethyl acetate (3 x 250 m),

$HOMRBcEthNeuB UG Ectinduediapbgssure and dried overni ght
at 500C i1 n a vacuumoven to afford (RS)-Iammnl 0-

5 I
R e e e
soﬂnpds1t1derus ddifiReq M@Wﬁl@pha}mﬁ@ewﬂzm grade corn 68 1¢ gHe abr

(:éwenﬁfjmon(éf'%nn?nﬂ 61'6 cg§1%§§t1%% is(s%_'l%sgé an ﬁ@%i 1(15)'_? SLg‘Sable

MatainMtrH + 374. The product of Exanple 2C can be
converted into the N-Boc derivative by the nethod of

. : g an additional equival ent of
il e((ﬁf%%ﬁ?o@t ake account of the toluene
honi '
SUSBPRRS T B Sl PO IEISUPLE TP RS P B gpEHSha
ﬂ)}’dphﬁizédi r]gurgfgiypplﬁﬁsaﬂleﬁ cthe bﬁlﬂpd)ﬁﬁ]‘[l(ﬁlsaif@frezdn@lsm one-step

nple IE and the resulting m xture e tiomers
rf@%m% @@twl fHeAsch otNOFMPERIAHSE & rﬁlﬁeff gm fop Bmcaling,

hlaro @tz@I ~C £,
-yllé‘-wglﬁg \J]eeélrl %nc?lg % ﬁﬂ%%h pnAC'Pf The5 ¢ for
hippdoamhatelly 3&0@ amuitys, 6 lawed bgzmwoomurpﬂryirrgwmﬂl anc(dayed geps

descri bed in ol | ow ng exanples. In additi . the
EBGREAT [bibier [T SO T GO AMDFEP B AEY g et o
&penifigscri bed in the poster by John F. Lyons et al,
page 3512s, Poster Session B, Abstract B25 1,
AACR- NCI - EORTC I nternati onal Conference: Ml ecul ar
Esxuiealentsnd Cancer Therapeutlcs Cct ober 22-26, 2007,
FranC|sco . . .
TS G5 B00k SRS EP R R B FnBt. i e LAY e igyention
\Wklslaiil @ Kb ther@patiicd @s imposing any limitation on the scope of the
com i nvest or sandnedi a/ publ i cati ons) EXAMPLE 3
Measurenment of PKA Kinase Inhibitory Activity (1C o)
The conpound of formula (1) can be tested for PK
inhibitory activity using the PKA catal ytic domain
from Upst ate Bi otechnol ogy (#14-440) and the 9 residue
PKA




specific peptide (GRTGRRNSI), also from Upstate

Bi ot echnol ogy (#12-257), as thesubstrate. A fina
wa@oensamseat i on of 1 nMenzyne is used in a bufPer/GBb@s/050180

i ncludes 20 mM MOPS pH 7.2, 40 nmM ATP/ g33P- ATP and 50

mM substrate. Conpounds arel@lded in

di net hyl sul phoxi de (DMSO) solution to a final DVSO

concentration of 2.5% The reaction is allowed to

Rvere& 1t il ZAdiy BYhESar&R st Quadebub in@dlifatieXC/RiSalterations
ort hophosphoric acid to quench activity

tmwr’o@onepi@ﬁath@oﬁpgaﬁpem’opdm@ntmérﬁh%@pimtmsmhﬁdnabove and
h ated r ot eins fi
RERRR b B 0 Rafind ek PP PR chist e e

ihen@dat &8 sadtembi€ivatidhl jafe hl@@faﬂi&s@a@@ﬁhtdnﬂ@d arbecriorakalty
Topcount The % inhibition of the PKA activity is

du$ ernliseléqn. and plotted in order to determ ne the
concentration of test compound required to inhibit 50%
of the PKA activity (1C50) . Follow ng the protoco
descri bed above,

(5)-2-am no-1-(4-chl oro-phenyl)-1-[4-(l Hpyrazol -
4-yl)-phenyl]-ethanol was found to provide 44%

i nhibition of PKA at a concentration of 0.03 nV
whereas the |1 C50 val ue of

(i ?)-2-am no-1I-(4-chl orophenyl) -

| -[4- (1 H pyrazol -4-yl)-phenyl]-ethanol was 0.25 mV
The results denonstrate that the S-enantioner is
significantly nore potent than the Renantioner in the
PKA assay. EXAMPLE 4 Measurenent of PKB Ki nase
Inhibitory Activity (IC o ) The inhibition of protein
ki nase B (PKB) activity by conpounds can be determ ned
essentially as described by Andjel kovic et al. (Mol.
Cell. Biol. 19, 5061-5072 (1999)) but using a fusion
protein described as PKB-PIF and described in full by
Yang et al (Nature Structural Biology 9, 940 - 944
(2002)). The protein is purified and activated wth
PDKI as described by Yang et al. The peptide AKTi de-2T
(HA- RK-RE-RT-Y-S-F-GHHA OH) obtained from

Cal bi ochem (#123900) is used as a substrate. A fina
concentration of 0.6 nMenzyne is used in a buffer
that includes 20 nM MOPS pH 7.2, 30 nM ATP/ g33P- ATP
and 25 nM substrate. Conpounds are added in DVSO
solution to a final DMSO concentration of 2.5% The
reaction is allowed to proceed for 20 m nutes before
addi ti on of excessorthophosphoric acid to guench
activity. The reaction mxture is transferred to a
phosphocel | ul ose filter plate where the peptide binds
and the unused ATP is washed away. After washi ng,
scintillant is added and the incorporated activity
measured by scintillation counting. The % nhi bition
of the PKB activity is calculated and plotted in order
to determ ne the concentration of test conpound
required to inhibit 50% of the PKB activity (IC50) .
Fol  owi ng the protocol described above, the I C50 val ue
of (5)-2-am no-I|-(4-chlorophenyl)-

| -[4- (I H pyrazol -4-yl)-phenyl]-ethanol was found to be
0.01 mM whereas the |1 C50 val ue of

(i ?)-2-amno-1|-(4-chloro-phenyl)-I-[4-(l H pyrazol -4-yl
) - phenyl ]- ethanol was 0.96 mM The results
denonstrate that the S-enantioner is approxi mately 100
tinmes as potent as the i ?-enantioner in the PKB assay.
EXAMPLE 5 hERG Activity The activity of conpound of
formula (1) against the hERG K+ ion channel can be
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determ ned using the assay described in the article by
M H. Bridgland-Tayl or et ah, Journal of

w@basmomad ogi cal and Toxi col ogi cal Met hods, 54r¢RGBB)08/050180

189-199. EXAMPLE 6 Determ nation of Potency agai nst
Cyt ochronme P450 The potencyl® the conmpound of Exanple
1 agai nst cytochrone P450 (CYP450) enzynes 1A2, 2C9,
2C 9, 3A4 and 2D6 was determ ned using the Pan Vera
\GMAEVISyP450 screening kits available fromlInvitrogen
(Parstey, UK). The CYP450s were supplied in the form

of bacul osones cont ai ni n‘gtthe CYP450 and NADP
l educ Paesanpastionsempibiae ( %gmu@eb(%hlerq—nl@rwl)ulo%@&nt

Vi vi d re as

ol | R b Tha sh bbb SRR PR EbHiGH S Rilly

acet oﬁlhlisfdnhe],ly Redrdd (RD2-Bhine- 1V{4V¢Iﬂ(|)ml-.1ﬂﬁhj71§\-tle[ﬁ (1Hﬁp}n'Mol-4-
NADP+ nM CYP450 1A2, 2.66. M gl ucose- 6-pho e,

0.32 Mk)rﬁhe@ylh@%%ol@r PRROSRIOA SR RIS GRS o5hs )
ot as 2 MM G een

Divi L RReeRnA By e RO A TS 2ol 2. 66

nmM gl ucose- 6- phosphate, 0.32 U nl gl ucose-6-phosphat e

de hydﬁogﬂmmonza@a_@dm@ torMapotl aesipuimng Reapinat le(4-gHp® -
1% ubst r at
NADP: P EvEiny 3 P Dt oG t. sRou e

0.32 b RLo-addigeser, 6t RAGSBhAbEwWERH YOhaBeSaatiobidic ko,
nmM pot assi um phosphate, pH 8, 1% acetonitrile, 10 mM

3A4 Blue vivid substrate, 100 mM NADP+, 2.5 nM CYP450
ng, 2 %npﬁwt@m@@@@éms 1pRlEpRayhereip tx(Sy2rmino-1-(4-chloro-

ot as B o Lp g SR 3 AGRAT S arb hat iR otMioperigpurity
Bl ue mfwldaﬁeb%trate 100 mM NADP+, 16 nM CYP450 2De6,
2.66 mM gl ucose- 6- phosphate 0. 32 U/m

oni ¢ oX Ga POV ST LD CATSDPEEEBHUE (e SATARS b choro-
Fl uor eakam-1 M@H@Wﬁmq@h}aﬁh@zngl@@%hol hER&n %ﬁzﬁido%dri‘éfbunty

and em ssi on wavel éngt hs "wer e nm and 460 nm f or

1A2, 2Cht IgasaRae3oviat 188090Mm ened lans8sI Iim %286, 92% 94bd 9286
nm and 53 r : ptial rates were determ ned
from g%’ggédé’gb%%r?;eﬂg%r’?hg}?'est conmpound was made up in
acetonitrile and tested agai nst the CYP450s at a
soncem ¢ahpaniodfacd@diiyid bRira anpieusid tiaf (Si=eadmine- 11(4hédoro-
an | C50 greater than 10 mM agai nst 1A2, 2C9, 2Cl19,. 3Ad
and 2DpBenybxiiA Epyaepl- 4*3&518@@&@&1@%@@@9 cEppnsTic purity
ELI SA igast pSer9 GSK3B The effect on

i nhi bi Fe@éé %ﬁdg%7m cells is determ ned by the
ability of conpounds to inhibit phosphorylation of the
@i r ectA cdoumsitionaccesdgtto ataﬁnmrﬁn@nleaﬁr%r%é of thegl-drsino-

over nilgeenpparop-Leiatt Aok Pt nd-p R o Bro LS R Bl
for 1:haHlomepctigfm 1 hour, cell are fixed and bl ocked

wi t h 3% par af or mal dehyde, 0. 25% gl ut eral dehyde, 0.25%

Triton Xl OO
7. A composition according to claim 6 wherein substantially no (R)-2-amino-

1-(4-chloro-phenyl)-1-[4-(1H-pyrazol-4-yl)-phenyl]-ethanol is present in the

composition.

8. A composition according to any one of the preceding claims which is a

pharmaceutical composition containing the (S)-2-amino-1-(4-chloro-
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and 5 % Marvel in TBS-T. Following this cells are
i ncubated with primary anti body directed to the

w@bmsphsiug | ated form of GSK3 b (Cell Signal i ngiCT/GB2008/050180

overni ght at 4C. After washing, cells are incubated

wi th secondary anti body usi h¢¢ t he DELFI A reagents
(Eu-NI anti-rabbit 1gG anti body) for Ih, and foll ow ng
enhancenent plates are read on a tine-resol ved

f 1 uor ﬁ&%mcmt a2b1-£XDLghhy IR thAAS] MM adiherBibetSd 0l
640 n?n ! eﬁg%grre oﬁgl%]gdy?@om ECACC%(]%ur opean 4
Col | eetdepiablgfcattedr] Cul tures). Protocol 1. US7MG cel |'s
plated at 12,500 cells/well in 160ul nmedia/well in a

6 {

00 "o A s fiohiact MAMBR0 BialeR i SoRNRNY G (8]0 Jinody. (T IciRho-

L Ior 1 phaiyt)- by 4- EM@p&azMaf-lyB ﬁlﬂeny:l[i(-eﬂlaﬁaslqmsnﬂémmhhy pulahrfdrm
t 6

vel | ?3%%3 Einglont s Ayt MO e 595Gl By e o6

Trit 0 t t 37C 8. Wash

Ix vvio?F] WAt lélrl Sgt%g%w“@mgyénz gﬁuéél o{:nkn\ljm th 100 M 5%

m | k/TBS-T 10. Incubate for 30 minutes at 37 C 11. 100
D). pr isnemypaaitionbiody diig|tercledn Orwisgsininb kinEBSMpuaitidsdresent in

h |1 T #93 6 ho- Ser.9 K3 b t d d
2000 SEhpobiTatv o fafonit e BRTcta s (AR 4 P2sY s

5% m | k/TBS-T can also include a col umm of Zyrred

nabbi A d@ipds@®n&teddmgDo BRUMILD vaRRLiH @b sﬂlglell{rﬁdlnl impofity, if
mlk/TBS-T to the sane concentration as

phosphBoBerio PEsKE i anfantasgligtealgr than Olwemgf@t%\mﬂrﬂ Bt or

at 4 hb)
secongaegagerééé?‘%{;oﬁy aﬂ?ﬁ’\fgﬁ 62 %/ (fb’%\éﬁg%@ Oéﬁ/ %Qea%r
added than (e@GOh, om@rdaatc(rl}hzirf@.al%u NI anti-rabbit 1gG
anti body used at 0.30 ng/m final cone) 15. I|ncubate
our at.37C 16.. WAsh 3x 0. 1%T en20

-. PR 5 RS G B e ot T BGHBI Brgaghe
Well %5'3)-2 ahatee %cﬁﬂo% Bhe ?P}kle[4 f104- }1@2@1‘-4191)%614-}9] etlﬁmi is
on Delfia progranme (excifation 34 nm - em ssi on 64
nm =iEhedpinupt ¢benbase20. Wash I x with water/O. 1%
Tween 20 21. 200 m BCA sol ution added per well (BCA

th 50 Co r. Ll Sulfate bat [ .
ot s 3D RR G gl b 3 bl MR 803 e ous
concenii@t-1-gn-clifoeo-pReyOUNU-(1H-pyrazol-4-yl)-phenyl]-ethanol is in the
(5)-2-am no-I-(4-chloro-phenyl)-I1-[4-(1 H pyrazol -4-yl)
- pheny®rm okdnpgibpddiEen $aund t o have an 1C50 of 1.1 nM
in the above nechani stic assay, whereas the |1C50 val ue

?EO) 4% qmpound (ih%ﬁ‘inélﬁ%a%%enw)J -[4- (1 H pyr azol - 4-y

- phenyl j - et hanol mM i.e. the i?-enantioner
vvas essentially inacti AMPLE 8 ROCK-11 rti) Assay
Pr ot ocol OH
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The conpound
(5)-2-am no-1|-(4-chl oro-phenyl)-1-[4-(l Hpyrazol -4-yl)

wo plenyisie et hanol was tested in the ROCK-11 aBCHGBI@B/050180

out below. In a final reaction volume of 25 nm,

ROCK-11 (h) (5-10 nmJ) is intdbated with 50 mM Tris pH

7.5, 0.1 nM EGTA, 30nmM

KEAKEKRQEQ AKRRRLSSLRASTSKSGGSXK, 10 mM MgAcet ate and

[ 9- 33BAd Kit, 6SIREE.] falionRe bl XLENdAMBIOR wHRGn §AACPMPbund is in

concentration as required). The reaction is initiated

by t heutstiatinilppurefiorthe MyATP mi x. After incubation for

40 m nutes at roomtenperature, the reaction is

87 oSG e of B pieBfla P atecBlingio Bafff PHERBIE) fia frec

ont o &ade3N afshltfseivied oranctom@sthectof hree tines for 5
mnutes in 75 mM phosphoric acid and once in nethanol
rior to dryi%% and scintillation counti In

: he .
s ayA composition or compound according to any one op t%e prece(thng claims

(5)- Zf(f)rrﬂsggi{né&iéfnghl oro-phenyl)-1-[4-(l Hpyrazol -4-yl)
-phenyl]- ethanol was found to have an | C50 of | ess
than 10 nMin the above assay, i.e. belowthe [imt of
lhe adsepmpdEiianRr EodppreiseidcRael brasyne oAslbays ThelS for use
conpoun : : .. :

(5 2 bl msony i P ansh 8F e R OBy gD g1t By
- phenytdicin&iagnBl was tested in the p70S6K radionetric
assay descri bed bel ow. Overview P70S6 enzyne i s bought

fromUpstate and used at 2nMin the assay. The .
d8bst Fﬁfz asagl gmrogition OxRpRPWS) a3Aefined sy oge obslzions 1 to
(Km h j
{r ansf a0 e AEREEREEMLAERLambE B8 BRAREIRIX tregment of
t r ansheliscest stave vheonséranecdigsd dyerotdihdimeabt i on
m xture is transferred to a phosphocel lul ose filter

ate where the peptide binds and the .unused ATP is. .
Rhe hedwitaod fpiiaf BRbHEK oF SErRF P #E S dl Capfoion
the | REARY B HStAHE kin¥dd 3, WEiAR Ulc@fbdonfeiséd ddnifisiciRg to a
counting. Redgents P70S6 ki nase (T412E) active from
Upst atebj¢et innagighcrsel k¢onapaesitnmastcoapeurdbeskdodinpd fiy @y one of
Upstate. (#20-122) Assay Buffer 10nM MOPS pH 7.0
O | rrgff’ehn{l%g%) %.2'001% Brij-35 0.5% gl ycerol 0.2nmM EDTA
10M Mg 2 0. 01% b- mer capt oet hanol Made as a 10X
gbock A sdnap@ilicator 200Gouml Andefiatd thuotysont DiffivaiP] AT for use
(10mM. st ock) added fresh from concentrated_stocks. ATP
wi |l B Bealng Ao qondition|c@RIBrIsiAg jOf arigag frgp appormal cell

P ean 2 R0 ARFIRIT e (RIS gt e stock I

ort hophosphoric acid 0.5% ort hophosphoric acid _
21. The use of a composition or compound as defined in any one of claims 1 to

15 for the manufacture of a medicament for treating a disease or condition
comprising or arising from abnormal cell growth or abnormally arrested cell

death in a mammal.

22. A method for treating a disease or condition comprising or arising from
abnormal cell growth in a mammal, which method comprises administering

to the mammal a composition or compound as defined in any one of claims
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M croscint 20 (Packard) Assay Preparation Enzynme m x
(per 1m - 100 assay points): 743.75 m H20250m 10O«

waswayidsud fer 3.75 mM 10MM ATP 2.5 ml enzyne S20BGB2108/050180

mx (per 1m - 100 assay points): 250 ml S6 cocktail

substrate 750 m H20 3.5 ni 1EBP- ATP (BFI OO0 from

APBi ot ech) The anmount O 33P- ATP added assunes it is

on its reference date. The exact anount needs to be

adj usti gl 1 bh 4h5Et cBoOMRURA dlﬂubmﬁ% apfrfabedli drotviosy

curve in DMSO in a pol ypropylene 96 well plate to 40k

final amwlly:@msmmd . (final DVMSO 2.5% . Dilute

1:8 in water (adding 5m of conmpound to 35 m water is
ffi L. l. I

at o et (AR TED PrellBey B HEARK PRI chndiion

10 m cempydirg of arisgkdémAbRomih celhproatth onabrermally arrested cell

approxi nat el y for TP cal cul ated to 47yM

r adi oﬁ%%hmmagﬁm%wg ONHISEARRIOEPTINg /S mammal

onl'y) ,@Bfpq {}ﬁo@&z(}’ 0u§1&'§§déﬁt@&1m Py Bltfke &AE tH‘l’S in an

prior togdlng enzyne). Cover wth ?ate seal

( TopSembuw effePackarid)ibomgpbastimat c¢li girofthh)m filter plate

(nmoderate radiation barrier). Mx by gentle shaking.

ncubat r.oom rature 50 m nutes
PACPR felhd LMl SER TP ie” shilivdR ahB e s (R
Fi | trabh@nial &k e%f)’ﬁvﬁr dedbnbhgalWelrtcSte@lcel@ dMth li afagnRhHe
NOB plate with 50 m  of 0.5% orthophosphoric acid wash

buf f emetirid comprising adimjuipigring Foilig masrmal amqmn%@noe or

vacuum filtrati

st oppe%lmp%a?c |0Cfr%ﬁflgcmtnhany On?%%lg ﬁt Yﬁl Br ou%oums\gff%cme to
t W ce inMibinprd@in Rinagf B Actheyor t hophosphorl c acid wash
buffer. Vacuumto near dryness. Renove the pl ate

support and allowtqQ the filters to dr ther. on . ..
BPssud sapRmstiondadetivs 1gieaY ene it gaisy 1a£y9 lgf Uk THtiting

Packa?ﬁtaﬁ@g&%g Add 20m of M croscint 20
scintillant, seal with a sheet of Topseal A and count

for 30s on the TopCount. In the ass_aﬁ _
26) - 2-Aammicthod lof (rﬂlﬂuhng)pmtqméwﬁﬁ) B whig @qthqdwoamisem yI )

- phenyl ] - et was. found to,have an |

P iARVACR S TREARE Basar A RSk e SmptondchfeOlha as
For mulgafingnnAny 3¢ 6f clgidiposi 1. on cont ai ni ng a
conposition as defined herei n i's prepared by mX| ng 50

np} of the conmpound with 197 of | actose as
éi/l uerd CoTaRRIIIBNAY cREgAY AhAcIREh ATy 088 oh latpafr | & ht for use

and ¢ Woﬁﬁlﬁhﬂ@ 2 LN ﬂﬂ)@esg 6@% Szan{pne 5&9&1@18%5] B inhibiting the

activity of a protein kinase B and/or protein kinase A.

28. The use of a composition or compound as defined in any one of claims 1 to
15 for the manufacture of a medicament for modulating a cellular process
(for example cell division) by inhibiting the activity of a protein kinase B

and/or protein kinase A.

29. A method of modulating a cellular process (for example cell division) by
inhibiting the activity of a protein kinase B and/or protein kinase A using a

composition or compound as defined in any one of claims 1 to 15.
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(ii) Capsule Fornulation A capsule formulation is
prepared by m xing 100 ng of a conposition as defined

weoogitmsws t h 100 ng | actose and filling the reBtl/GBa@S/050180

m xture into standard opaque hard gel ati n capsul es.
(iii) Injectable Formul ati oh07 A parentera

conposition for adm nistration by injection can be
prepared by dissolving a conposition as defined herein
6. 9. Al Sbndpoiioh o @bMboud MafeSheFRMHnGionk BICARIS 1 to 15 for use
propyl ene glycol to give a concentration of active
conpoimide pfophy Bixin dyyropmiagh ol a Flseass slaift ropenglision eagiated by
sterili ed q¥ f||trat|on filled into an anpoul e and
seal ef™® ?lv}afnjectable Fornul ation Il A parentera
conposition for injection is prepared by dissolving in
®at er Te omqmsddnhpmn@a o@lef)ﬂnp@dldrmrcbﬁnec( 8. a9y ond oﬁ alaims 1 to

form n|t steri
filt erlrg .ﬁ@rn?wag aatelreo 1F4m‘fr}t oY thﬁpwpéélérlénr éfeatment of

vials laQﬁsemgﬂé SlsCOI’M ti %&ﬁﬁt@@lbg pRGiwAatd &n 111 A
formulation tor 1. lvery Injection or infusion
can be prepared by dlssoIV|ng the conpound of formula
62) (& gethod far tbaptophylanis or fresfateat ofat dlmsergtﬂm or cPpdtion

vial is then seal ed .and ster.i d by autocl aving.. vi

e ERAIBR TR KB & REph PRTedbai i rink'd o
del i veliedd¥n h&idaRéredM &mpdditiosi d@%oﬁ?ﬁurﬁﬁas&feﬁﬁ@d Bthr§Yone of
di ssol ving the conmpound of formula (1) (e.g. in a salt

f or m) clamsvht@tS.containing a buffer (e.g. 0.2 Macetate
pH 4.6) at 20ng/m . The vial is then sealed and
erily
Bh1 ect) BEpE ot Ry 22tk drkbhdiish Db AGRE Hoarising from
adm niabiigraial @l growgt am?unednzﬂw arfesicd gelh dcaahpos ntanoml athe

defined herein with harnaceutlcal de corn.oil to
gi ve @Wﬂra{qg&ﬁ%wﬂﬁ@ mﬂﬁ%ﬂ@cﬁm% BR s

steril, {)ﬁg&g@nﬁ dfehhédeﬂh dnptoge df §1%Hnt1§"p koelm%adnﬁﬁﬁu effddiivd to
Lyophi formul ation” Al'i quots of formnul ated
conpointdbioprotean kuase Alaptiatye put into 50 ml vials and

| yophili zed. During Iyophilisation t he conpositions

3 T E Ry B RS SR SEE D9 PR Bt o s 2

anneahumgUngbﬁmthmﬁ@@A>to freezing at -45 0C,
foll owed by primary drying at +25 0C for apprOX|nater

3400 minutes, followed by a secondarﬁ g g wth

ﬁﬁcreé%@@m@ﬂ@§§ﬂmmﬂﬁéﬁﬁﬁﬂﬁkﬁﬁﬁ3ﬁowé q%%“ﬁ?é@%ure

duri ngoﬁ)tﬁét the E ﬁff_ﬁ‘ﬂﬂ{a e-ﬂﬁﬁﬂlﬂ !:oc‘m AR tl(ﬁltor%gmpound as

mllitor. ul va ents or egol ng” exa es are

pr esentfakd iarany bec pliclposel f 15.1 | ustrati ng the

i nvention and shoul d not be construed as inposing any

LLimtation n th t hei nventi on i L. .

Snci rymaBod e aREnBERE Sl RobrTimutls ral &isinp by

al t er liGnag &ﬁ:\/acaeuyafﬂ@pio@elﬁ REaSPARGIsTG @rRAIIRRES Of

t he |nvent|on descr1 bed above and |Ilustrated in the

exanplcempointdasutclidedar anyrage fof olaimhné tptd.nci pl es

underlying the invention. Al such nodifications and
ter i.ons t e [

3ot aeRSe off Sy ERAZH cbp B IR E iy die B gloims 1 o

2-am ne-fbr ménmhhﬂibﬁrr@hﬁmwehlrchmbﬁl 101 tHpypE@phelaxis or treatment of

a disease state or condition arising from abnormal cell growth or abnormally

arrested cell death.
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4-yl)-phenyl ] -ethanol, wherein the conposition is
ei ther substantially free of (R

WQ@2@8il1ns4d - (4- chl or o- phenyl ) -1 -[4- (| H pyrazol - BET/GB2008/050180

yl)-phenyl ]-ethanol or the conposition contains a

m xture of the (S) and (R) é&@fntionmers in which the

(S) enantionmer predom nates. 2. A conposition

according to claim21 conprising

3gam %Opﬂanﬁéc&hbzﬁrc@ﬁh:%ﬁb{bﬂ comprising a composition as defined in any

[ -[4-(l H-fyr_azol -4-yl)-phenyl]-ethanol or a salt,

sol vapeg of dainsnielo IdranNagbiatieacehiéeadlyfacceptableepsicr7 504 of

which is in the ~-enantionmeric form 3. A conposition

?g;: ?rz%gér%an%)%tg)b}[r %ﬁg%ﬁ%k&%ﬁ&?@m any one of claims 1 to 15 for use

| - [ 4- (d HHephygin@zol - 4-yl ) - phenyl ] - et hanol has an

enantioneric purity of at |least 80% 4. A conposition

ggcordﬁgngto claim 3 wherein the defined i £ claims 1
) - 2- ?rP?f“onla- ((oa;gmq}tlgpé)ﬁﬁ%m@ljn_ as defined 1n any one of claims 1 to

|- [ 4- (5 b AKE aaahatuyd %f %@@X&ﬂlétﬁtf&atﬁg brdp@$1aRR or tre%t(r)l});nt of
Q

enantioneric purity of at |east 85% or at |east

or at ahpeast ofdhesliseRestad 3%y cordisiossigcl@edin 9oonedgaims 1
99% or ?? 5% 5. A conposition according to claim4

wher eih’t'he (5)-2-ani no-1 - (4-chl or ophenyl ) -

| -[4- (| H pyrazol -4-yl)-phenyl ] -ethanol has an

énant iAomethb fehé tryat@lkar @arephylxao 28%0on6 of fe disease states or

conposition according to claimb5 wherein at |east .
99. 9urenditions dsciased it argy one of claims 1 to 15, which method comprises

4- chl - -l b4 ( - 4=yl - -
1o PARIGEE b i PEIRaely At BT RARE. o
accor thengpcucatlyaiffervedrasait nofSwhposinbn at tympmind as defined in
(i ?)-2-am n&f;}(.
4- chl BRBOMNSIINS|LtPAS(| H pyrazol - 4-yl ) - phenyl ] - et hano
| is present in the conposition. 8. A conposition
agcor i Agihb@ f&M1cORENLbr FGCIRE BcSHERShelofta MseidYl Efte bS
a pharmaceutical conposition containing the _
(5) - 2candiion His¢lasedrih enp pheafydlyims 1 to 15, which method comprises
| -[4-(LH:pyrazol -4-vyl)-phenyl ] -et hanqgl, and. a
pnr et BIENEARTy it i e el FIoRgndih 3 comppndyse «
accor ghdpgpcufcdlyddfedveansist 6Mbcodiposition or compound as defined
(5)-2-am no-1|-(4-chl orophenyl) -
| - [ 4- (0 #ypsacapd slaims } |t 1phenyl | - et hanol in
substantially pure form i.e. containing |less than

25% r I I . k%0 "
33t e op ol SR ARt G it AR SEE or conditon
conposiddiantl Bcpotai kigateoB olaichme theldesoeipniseso(i)sicnghmg a
inmpurity is present in an anmount greater_ than.Q.2% . .
o e Rt T TGS BhEHET Bt o8 oA AT Tofe Patentis
accor di pgy i, sEffé&‘ir{Q i Qn¥A2E & Dol@ be kLSO RReatment with a
impurity, if knowT, is present in an anount greater
t han Q@oB9purek hayirextedvity hgaind padgin dinage Banmd (18 hveheraQit 894
or great.er an.0..2% or qgreater than 0.1% .or .greater
Chan gbeved BRTP diete 2 AT ol VHhof uk Mgy sgiF o
?ﬁcor diRgpiitlc aRdcARE a@hitifieriRs KO8 pAekneh bMBoWh&T & N

e
(5) - 2campaend as(defined oray e 9y Fhpims | &0 t5.-H- pyrazol - 4-yl)
-phenyl]-ethanol is in the formof a free base. 13. A
NPoSsHh t.i ' t 0 [ .

\%ﬁ%ér eiSIIrlllte tu% eo%é?&é_ ﬂd_ sifbn' & c%ﬂ%og&ﬁas Jeﬁﬁg@iﬂ%y]on%%f hims 1 to
am no-15-f¢dthe Manurcpiheoyd melichderft! fbk thy t@z@iend etyprppioyiedy of
|]-ethanol is in the formof an acid addition salt.
14. A conmpound of the formula (I):or a salt, solvate,
tautomer or N-oxide thereof, wherein said conmpound is
in
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substantially pure form 15. A conpound of the fornula
(I') according to claim14 in the formof a free base
solvate or tautomer thereof 16. A PCT/GB2008/050180
conposition or conmpound according to any one of the
precedi ng clains for use inlPkdicine. 17. A

conposition or conpound as defined in any one of

claims 1 to 15 for use in the prophylaxis or treatnent

of a digreasa ¢ 8t &naltionaRdigatient wiRdiadthesh Rycdab@hfi Ras been
kinase B. 18. The use of a conposition or conpound as
def i ndeteimingghys srieriog fivinajombeing abrisisoff syfferipg from, a disease or

manuf act yr.e of. a nedi canent r, t hyl axi :
{7 cat Pt Ohif BB 67 CRRnat B ot BRI B povine
pr ot ea&tivkiynaamstBprottth kiRasedd.hod for the prophylaxis or
treatnent of a disease state or condition nedi ated by

protein kinase B, which nethqd conprises _adm njstering

e a SuBJIARASILIOR o é@@p@m@dﬁgaef@@rﬁ%w SbRABRS L Bbolahdse

as det fgdch i Xrn}gxﬁgl'qggxig bk g!%eajse S@itelor coffitioftin a patient
oun s defi ned

conmposition or co a I'n any one of
cl ai msvhd Hap bddn fearenerband Imstbeeradétegniaediissmfisang from, or being

conditjon ¢ I.Si or .arising from abnornal  cell :
gr owt AL Btk ASHFTIRS [1map fBEHE 4" EerdiCoLaRIR P Reagiible
21. TheusafeH with & CHRPSIrd HARiNGracE AP Sehnekt ?ﬁ)téiﬁﬁdﬂ&@éjB! n
any one of clainms 1 to 15 for the manufacture of a

medi canent for treating a disease or condition

d6npr fsmaliod fordhe diagepsiy ah tegaenial a discasegiagphcagdition

abnor ma| | rr | , dea ' qgg .

met hod" eTdbre rye}grt% %eﬁrgk%%(ﬁ ‘%’evé'\@l‘ééﬁ g{reﬂ}:ogn:gl [fl 105 lﬁs 1orrf)ereﬁ1§l|gnag

or ar ipstishg td deemahnahemtr £ékdasgoovdndition feormavhiel the patient is
whi ch net hod cgonpri ses adninisﬁgring to_the mamal

a
conpo§T i1y ke shilergies one vachauey ! Be sisseriie torfeeagpent with a
cl ai ' amount tiove d R LR g
Comor Sap Rt R DU LA Yt AT
deat hind&edXhatthb didedsoror abiditiorafromgyiteh thedutentds thne

i nci dence of a. disease or. conditjon conprising.or

ar i i AECFPONF-ABRTBH R AT Ot (X P BRICIORGPREFTIYPT or

ar r est.gtp6&ld asdRAhY nin§ FRBOMBlaimhies met hod
conprises admnistering to the mammal a conposition or
conpound as defined in any one of clains 1 to 15 in an
dfountA efrpasitioneor icamipatmidustdefigedinrsy real of elaimsgyt éwd hfor use
24. A.ngthod for treating a.di r condi.ti -
corpr LAl oL pREh 8L EERER Lo b g pation
abnor Kol Has dedresi@ded ehd hadaath déBrmainshalfferihf €ron bhbeing
conprising adm nistering to the manmal a_conposition

or coipotknef élcrag {ravga diseasr sprdigen whighmgould pgsusseptible
an a ; . R POy )

act; vt e entRin KEoh fobdNeDir o Pl ikt BRREn Rinase .
claims 1 to 15 for use in inhibiting protein kinase B
28. ATietubodlf oformpusitivintdr rgmpoatdedsnickinedsean’, ongtoil claims 1 to

met hod _conpri ses.contacting. the kinas ith a .

i nasd S R PRTRGC B pOLTENSHGH B0 iD dane L ocRpphdges of
i N any @Resfate bAbdRlitort 18 alftic whdhBYIBPSdrédn@d afd has been
conpound as defined in any one of clains 1 to 15 for

use i detodinedns agfaingdtdnul abepeat dsls of fubleriag Aiopl, @ désshsc or
divis Sh itigﬁ/ whit Iv&%utlcll pd s&sgeeptible to treatment with a compound having

activity against protein kinase A.
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activity of a protein kinase B and/or protein kinase
A. 28. The use of a conposition or conpound as defined

wo eooanysadie of clainms 1 to 15 for the nanuf act BEBEGBL008/050180

medi canment for nodul ating a cellular process (for
exanpl e cell division) by ihHibiting the activity of a
protein ki nase B and/or protein kinase A 29. A nethod
of nodulating a cellular process (for exanple cel

doVi SiA0dmiitioR i Bbfnp&ehd RQicfifd Mi dny oAk oBclRI® Bid15 for use
ki nase B and/or protein kinase A using a conposjtion

or coapoordubatrdesiinbiditon cdpyoteindingse %I agidfps protelp kinase A.
15.30. A conposition or conpound as defined in any one

cl & l1to f ' e ' r .
B0eat niRmsdy SocitsiRlon S EabBob PR ARRY L Dyl clyings 1 v
pr ot eil f i thagandactdie of Aedisemaft for modpaiigt (e @ninbibiting)
conpound,as,defineg in any one g; claims 1 to 15 for
the mBEB&NPLBANILT REUSTBEHBA A or the prophyl axis or
treatnment of a disease state or condition nediated by
B Ot €iAnyKihBASEn)duBdng (& SBAMBEnEPhrotdAeKREQPBYh@S} SroRin
treatment of a disease state or condition nediated by
pr ot ekimakdi Aawbich mathottompishebiricging tequstcamdiinase $ ard/eorg

to a subj.ect in ed. t hereof a .conposit.i on or, conpoun
ne dePITuE A aEanE bl Ry R 1 0r Sa bR IRRL A
for teeahétRAita EHRARRNUr coRMdind AERABPIH SiyNGe@T claims 1
arising fromabnormal cell growth or abnormally

arrestetb.cell death in a manmal, the nethod conprising
adm nistering to the mammal a conposition or conpound

def. : . . : .
35y oA DB o g BRIy G 2L 2ol SRR i
conpoany omofulaiapouddwahdefthoteebnprisanyaraaléy of fully

ek o) Bl e O e
T

ki nas ti'on or conpound as defi ned
in any one of clains 1 to 15. 36. A nethod of

#ddul & magrod acesirfling & clpmp 62 sdielcipthedpandl (&) erdnitiomers are
division} glenhhbitin Hhe ctivity of a protein

ki nas SSRGS NS SMEYHEEEPHPERPD  corpound as defined in
any one of clains 1 to 15. 37. The use of a

GANPON ¢drafou@d of cHyotnga @g2)def i ned in any one of
clainms 1 to 15 for the manufacture of a nedi canent for
the prophylaxis or treathneg di sease state or
condition arising from ab ell growth or
abnornmal ly arrested cell 138.N®y phar maceuti ca
conmposition conprising a conpggition as defined in any
one of clainms 1 to 15 and a p g

acceptable carrier. 39. A conpy
defined in any one of clains 1 to 15 for use in
nedi ci ne. 40. The use of a conpositi dh?br conpound as
def | nedah De@ONaR0R Al ughfm 1 to 15 for the

manuf acture of a nedi cament for the prophylaxis or
treatment of any one of the disease states or

G6ndi tAroavsd el dtadrosdtchetordangyto ohemd# velich isghd 4t@udissulphonic
A nmethod for the treatnment or prophylaxis of any one

of thé° §§€ase states or conditions disclosed in any

one of clainms 1 to 15, which nethod conprises

56. A compound of the formula (17):
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admnistering to a patient (e.g. a patient in need
thereof) a conpound (e.g. a therapeutically effective

wa@emanigg4®©f conposition or conpound as defi nedPCTIGBRONS/050180

one of clains 1 to 15. 42. A nethod for alleviating or
reduci ng the incidence of alli sease state or condition
di scl osed in any one of clains 1 to 15, which nethod
conprises adm nistering to a patient (e.g. a patient
in need thereof) a conpound~{e.g. a therapeutically
effective anount) of a co td»on or compound as
defined in any one of cl aing o~|5. 43. A nethod for
the di agnosis and treatnent of p di Sease state or
condi tion nedi ated by proteinESHﬁase B, which nethod

conprises (i) screening a pat to determ ne whet her
a di sease or condition from whi the patient is or
may be suffering is one which would & susceptible to
treatnment with a conpound havi ng act v?ty agai nst
protein kinase B; and (ii) where it is indicated that
the diAsgasss dor thopatpiadaton 6f ooompound of e foahilerfl2)ias defined
t hus suscepti bl e, thereafter. adm nistering to th

pat | et CI&in ShyIBEF PBRCS ORBRFOURET S et e Raynd g the
one Of, el @l (1) s iQintRin dim FOSithSLcRlarPpRAPRAS KidHOR OF
conpound as defined in any one of clains 1 to 15 for

t he mamifcagipbosphik imapebir epnotinsolfrort fo heved batreatmentoyith
prophﬁlaxis of a di sease state or condition in a

pat i eAtUSRHd2Hs been screened and has been det er ni ned
as suffering from or being at risk of suffering from

38di SAas0caE 26@dhE kOAaMN BT vherid the BGusHS aeidtcobipgiséstan
treatment with a conpound having activity agai nst

pr ot eirhykionasdsuiphons: ackd slegseskiremanctoanced Bihcias

def | Nefab Quiiin R0 berk Al hbnAct ({REndiaBhbMc b and
treatrrent or prophyfTaxi's of ‘a disease state or

condi thmphdriulphqiad agdtandimeosh pefdvatsn 4siolveresatbhanid abais
been determ ned as suffering from or being at risk of

ffering fram a disease or conditi i ch | d
SHocerh PHre~TY e BisPRGHDT 6 ¢ FOSPLEHhSO IR G ) & defined
act | Vid ¥ja g 96;r\§lt1icﬁ’?ﬂ)tc§ésrbohipﬁ‘i hBreaffon 6 AMRPJoRRIcfc@Mpound
t he diagnosis and treatnment of a disease state or

condi of the foedila(Bd: by protein kinase A which nethod
conprises (i) screening @ patient to determ ne whether
a di sease or condition fron nch the patient is or
may be suffering is one whi Pd be susceptible to
treatnent with a conpound h activity agai nst
protein kinase A; and (ii) wherelit is indicated that

t he di sease or condition fromwii cp the patient is

t hus susceptible, thereafter adg stering to the
patient a conposition or conpound as defined in any
one of clains 1 to 15. 47. A conposk&%on or compound
as defined in any one of clains 1 to for use in the
t r eat RE ancaziderse eyt dbons alikhli anctlil agidsearstt tainetlofsilyl azide in a
condition in a patient who has been screened and has
been delaEFAFEdPE r@%??@#&ﬁ@“ﬁ?onl or being at risk of
suffering from a disease or condition which would be
uscept hRb&shecdriifdkdeRim ¥o Wheris MRROMBGs ARNkMImetal azide.
activity against protein kinase A 48. The use of a
conposi tion or conpound as defined in any one of _
®llai e propess Bscdrding igelaiva Al deraim Beaikad melal aidednsodion
t he treatment or prophyl axis of a di sease state or
condi £Y0R in a pati ent who has been screened and has
been determ ned as suffering from or being at risk of
suffering from a disease or




condi tion which would be susceptible to treatnent with
a conpound having activity agai nst protein kinase
WaA2009/11084€ onposi ti on or compound as defined i NPEIGBRIVE/050180
of claims 1 to 15 for use as a nodul ator (e.qg.
i nhibitor) of protein kinasélB and/or protein kinase
A. 50. The use of a conposition or conpound as defined
in any one of clains 1 to 15 for the manufacture of a
pedi CaNBRthod 8r (NP PkbahLiifYof LedmpdudlioPihd ﬂaﬁ)mlagpz)eis Rlefined
kinase B and/or protein kinase A 51. A method of
modul &t ¢laign §4. which nistheidicomgpyisesrtbe pagessialase om afriprs 59 to
pr ot ei i na : Which h c ri.ses bringing the
ot ot of h (lRESbvahe AER TELIEST TALSRA e o2 Th &
cellular environnent - for exanple in vivo) into
contact with a conposition or conpound as defined in
any one of claims 1 to 15. 52. A nmethod for the
preparati on of a conposition or conpound as defined in
any one of clainms 1 to 15, which nethod conprises
partially or fully resolving a mxture of (S) and (R
enanti oners of 2-am no-I|-(4-chl orophenyl) -
| -[4- (1 H pyrazol -4-yl)-phenyl]-ethanol. 53. A nethod
according to claimb52 wherein the (S) and (R
enantioners are resolved using chiral chromatography.
54. A conpound of the fornmula (12): or an acid
addition salt thereof. 55. An acid addition salt
according to claimb54 which is the 4-tol uenesul phonic
acid salt. 56. A conpound of the formula (17):57. A
process for the preparation of a conpound of the
fornmula (12) as defined in claimb54, which process
conprises the reaction of a conpound of the fornul a
(17) as defined in claim56 with a tertiary phosphi ne
such as triphenyl phosphine in a polar aprotic sol vent
foll owed by treatnent with aqueous acid. 58. A process
according to claim57 wherein the aqueous acid
conprises an al kyl- or aryl sul phonic acid sel ected
from met hanesul phoni ¢ aci d, et hanesul phoni c aci d,
benzenesul phoni ¢ aci d, tol uenesul phonic acid and
canphor sul phoni ¢ acid, and nost preferably
4-t ol uenesul phonic acid. 59. A process for the
preparati on of a compound of the forrmula (17) as
defined in claimb56; which process conprises the
reacti on of an epoxide conpound of the formula (11):
with an azide selected fromal kali netal azides and
trimethylsilyl azide in a polar solvent, preferably
with heating. 60. A process according to claim59
wherein the azide is an alkali netal azide. 6 1. A
process according to claim®60 wherein the al kali netal
azide is sodium azide.62. A nmethod for the preparation
of a conpound of the formula (12) as defined in claim
54; which nethod conprises the process of any one of
clains 59 to 6 1 followed by the process of claimb57
or cl ai m58.



