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HCV | NHI Bl TI NG BI - CYCLI C PYRI Mh) | NES The present
invention relates to the use of bi-cyclic pyrimdines
W@s0060Mi3is t ors of HCV replication as well as tPei/EP288055156
i n pharmaceutical conpositions ainmed to treat or
conbat HCV infections. In addition, the present
invention relates to processes for preparation of such
pharmaceuti cal conpositions. The present invention
al so concerns conbi nati ons of ithe present bi-cyclic
pyrimdines with other anti-HCV agents. Following its
di scovery in 1989 as the agent inplicated in the
majority of viral non-A, non-B hepatitis (Choo et al.
Sci ence 244, 359-362, 1989), hepatitis C virus (HCV)

has beco Cons | ' .ch

(Caver P M KRBl RERAAR (o HERE of GRGRE

41-52, 2001). HCV is a nenber of the Flaviviridae

iam |y of viruses in the hepacivirus genus, and is

closely related to theflavivirus genus, which includes
Iﬁdﬁ%?ﬁ% m&mnxﬁruses inplicated in human di sease, such

as dengue vrrus and yellow fever virus, and to the

ani mal pestivirus famly, which |ncludes bovi ne viral
"ﬂiisapnemainwbmtim i§ BNADR to thiOwseiof seleqivsiPi3 Kinaseegmna inhibitors for the

5 rg]g%%gst F&q lggl?%\lﬁgglj tgﬁ,ﬁ'ﬁtgggthog@sﬁe TS rg]ﬁl ! g [3%0cyte

déﬂibieﬁé}s Psp&&ﬂcaulszgth@ Presd i RnB6HOR el RO SBE ases¥lective PI3 Kinase
structures, and a central_ open reading franme that

1bots; gl seb%sw%a@thémﬁnwma}%la benzenerlegivagags for the
t?éﬂxﬁﬁlt BEifshacheine I{%ﬁb 1@ BRRAES 4 ﬁl@tl ﬁﬁ@mﬁraﬁqlﬁﬁfesred cell
whi ch are generate n1th precur so yproteln-b
apacronac hest r at ed serles of co- and post - translatlonm
endoprot eol yti c cl eavages nedi ated by both host and
viral proteases. The viral structural proteins include
the core nucl eocapsid protein, and two envel ope

gl ycoproteins El and E2. The non-structural (NS)
Brackgmundofthe ovventsmne essential viral enzymatic

functions (helicase pol ymerase, protease), as well as

plication of the vira

r&&& OIe%m%r IF&I trt?];Mb%E éﬁ&ae %endent RNA pol yner ase,
encoded by non structural protein 5b (NS5B). In

Erdﬂhir(bpodmint(EPOD] & qiycopestein and istthe priimhardy rb@ilétomehwdliferation and

33 u of HoB e B R B asRettohi i B30 T the ot
IvephndialthOdlufkiddey i rﬁﬂi@pdrﬁe Mygl@ﬂlﬁ y4o0y d'f@@@i Bvélk in blood or tissue).

i nfection (Kolykhalov halik, K., Feinstone,

Isciggulatesiy thg Rleod Wmﬂl\?if? plargetsythe FP&heogpsor (EBOBYpn committed
Iﬁ‘ggrééﬁtbf’%llts ¢ B %orll\gfﬁaﬁg\if' ﬁ@otﬁ%ﬁeﬁﬁ%@ol H&@eﬁ q{e%&’ﬁgﬁgﬁt human

opr ot ei nase i n region. replicates
quytbfopoistin I(ﬂ‘IliE)PQ)HS Wwislobt use@l ingberbpy of matinuts wiithrapadnhig due to chronic

re1¥a?l o ; Q Icgﬂcer alemor&%rapy and AZT treatment. Recombinant human erythropoietin

(rHuEpo or epoetin alfa) is commercially available as EPOGEN.RTM. (epoetin alfa,
recombinant human erythropoietin) (Amgen Inc., Thousand Oaks, Calif.); Recormon
(Roche) and as PROCRIT.RTM. (epoetin alfa, recombinant human erythropoietin) (Ortho
Biotech Inc., Raritan, N.J.).
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persistent infection. In particular, the lack of a
vi gorous T-I|ynphocyte response and the high propensity

w@booblo@3ws rus to nutate appear to pronote a hi BET/ER1085/055156

of chronic infection. There are 6 maj or HCV genotypes
and nore than 50 subtypes, which are differently
di stributed geographically. HCV type 1 is the
predom nant genotype in theUS and Europe. For
i nstance, HCV type 1 accounts2for 70 to 75 percent of
all HCV infections in the United States. The extensive
genetic heterogeneity of HCV has inportant diagnostic
and clinical inplications perhaps explaining

ff|c l.ties vel o { t he
e bR EPO R BRI 8 ik ePot 5 Sy Bipgoous
inRelichMrie acaﬁms!tdﬂéce@dsegb MERO heaRy dbdsholertetdB20(IHRE of body
Fallowing the initial acute infection, a mpjority of
W¢ielct ed i ndi vi dual s devel op chronic hepatltls whi ch
can progress to liver fibrosis leading to cirrhosis,

ERG& RS EPO iV 8 Felative8ARme hRpidRin bRRRRTOERRL RN cost of

carci noma) (Nati onal !nstltu?es of Heal't h Consensus
coperangd t & Aelevesy efithisEiprapepnagahent of
Hepatitis C. Hepatol ogy, 36, 5 Suppl. S3-S20, 2002).
(?1'v¥1’?fhe‘h'n it f é}g&réﬂalé‘iﬁ\ﬁt Wl RO vaRy, ?]eilrﬁlﬁé H)o&aselbl?é 16 identify
or about 10, 000 aths per year in‘t S. A al one,
cxgahi¢ moteheles capabla gl ealasingfBRO o1 ay dgastitp amengithentonbpest ghe effect
Tr M SS HCV can occur through contact with
%%%?@%?%%?ggygﬁgod or bl ood products, for exanple
foll owi ng bl ood transfusion or intravenous drug use.
PIB&inasts oduct i on of diagnostic tests used in bl ood
screening has led to a downward trend in
ansfusi.on HCV | ven
il 557 SUT Rt Mt BN BT Gralat YD rsainiTBe g that can
entistedh d VROt 6f3ihaMrdnksduetioh bati®ay AR reeditfuctidg hhdttgulation
nedi cal and econom c_ burden for decades (Kim WR
%a 181 Jigymessy phgspholipid sigaallingpathwayy ﬂ)ese HEMES gefeFalhecond

Rssdlpes fRAM MRiIntertiraRAtRshIRL f&l [chiasﬂ PRIGHsed\8SIPI3K gamma))

since current therapy |s on artially effectlve an
ar¢ dual spechfc lunzse snzsentﬂsemsans éhﬁyfch%daysbotlmlnprcbkmaSIeIQhOSphorylatlon of

i - al
p(hpg;&%%gﬁu&f %w pgér;]ke Wﬁi%g%k S"g%%}i_ Ah%%% 6L Qfbapt.RPa

phosghiong ati o foktes pmyeny sublstoi}stesa irlintied m@ipmspbdnggmn as intra-

SRR B u oA Nl b o BOs P A o sl
19 @&9&5@ Q§a %amﬁoﬁextﬁ%naﬁr 519&14 duth E@gro%ftﬁ facRey nﬁpgalgvmtegnns

p onbi nation therapy has significant sid
(e¢1 -edlt lgteamons-s) hpaeerey, owmkmea,t\ewwwnmgmpmmmrs such@p

de&tﬁ'ga%? % Scﬂeﬂlec}%ﬁﬁa{ﬁ} Llﬁ)c{]al&{ lj) fka %Ial L?gtg(%l()]gtrgg.\\latw{l by other

rreron an avirin, I can
sigrmalihg ﬁldleicmled(ms@milk nwiladre ﬂm@ oﬂglﬂar digdalredatt actimate some parallel

qorOX|nate 10, to 14 rcen tients

PSS UL R e i EresPRreanb 1§ RERIY Pipicqlilbeigapgs cvents),
sﬁyﬁr@; i GTRA¥BY, RirdSdsGor gb&ghaméels fér@Kampled

neuropsychlatrlc synpt ons.

The inositol phospholipids (phosphoinositides) intracellular signalling pathway begins with

binding of a signalling molecule (extracellular ligands, stimuli, receptor dimerization,



devel opnent of nore effective, convenient and
tolerated treatnents is a nmajor public health
wo@bjoeotizve. Thus, there is a high nedi cal needPdDEP100m055156
nol ecul ar wei ght conpounds that lead to an inhibition
of HCV replication. By inhibiting the HCV replication,
a rapid reduction in the viral |oads of patients
infected with the hepatitis Cvirus is achieved. A
reduction of the viral load i3 a proof of principle of
the clinical antiviral activity of HCV inhibitors. By
mai ntaining | ow to undetectable | evels of viral |oad
in patients, disease progression is delayed or even

i di h I f .ch [ .
R or DYl g Ao OF (¥ otBIBF Dot S04sR046 p it
1diksé assmenibilandCiecptve at @ated knd tie plaamainfedibiine.

Resi stance of viruses, and in particular the HCV

' , against inhibitors. i | a c t hera
Hakicgre i entine ptasth A RS MBS £ hamdig um can be
faRhercBAR2RE ity bhothdr®’ bﬁ&tphéﬁﬁftéﬂefﬁﬁn oBdIphoiRRaRIes By §specific

resi stance of the virus to one or nore drugs used.
niwsrhevieesitidaphesphatasess tham BIHK envarmarie agtivity sesulfs either figectly or
. . n 0 I d
RS SRR U bl i b0
roessengassiin entpadtellelat signal renseluctian (Trdnds Biachera Soe 82(7) p.26RE2

Geoprd AR STERN LR, Cham Rk, I P> A8 LandTibF pesie N R o

A(1001F Rkt R&UCAT Div B §.675-TD@OOLYBISKAtEPR . @Rk and Cell Mol
active not onl e HCV virus, but also on

ld t
eSO 25T GTS ROy oW of i Mullipld RIGK. isalprmseagiogorized by

HQE cAATROUBT Y BEH bR o SRE ot MY RELhy Bl cxpresion
PAGGHS 40D gnaling spedific fupytidngi(pli 106, B and i)grifoem dospoymdtic

t hat e j.nhiDbi [ ctjvities associ ated

piin {rh GALRA ROk adoorsy \ERBPY Varlaesbiodh Bt frbh Ry ot
ID&DBI0L Yy ip1S-100013 29 Katdd V¥ 2/ 076976 descri be

qui nazol ine derivatives that are inhibitors of TGFbR

receptor kinase and TG--b nedi at ed signa[in?. )
Theoaplygoasp consprved isofasms pl 19/¢ and P gye yigudtiensly exprassadowhile

of, TGF-h. in.which. a L. M. dine nucl eus s bridged, at
eSS Saie Pl s iatfocRi Bt Sl PP Rhusce
a@lls, Pyt icOmsd dndpthalisl cCHs (Teérids Bsathsthni Scil @0{7A pRemIi($9979 by
aromatjc noieties. These conpounds are useful i

! . o Il in .
Yanbaeschrgeak B el sTheit GXPEcsHeR migy alsa e reeglaiaddn apjnducible manner

d%&id%aé rPiRe 0ENul4E, k?isﬁfé_tt%ﬂ/é dnd s 35 QoA G4 @isCGRBESHIER.
thods of treating fibroproliferative disorders
associated with TGF-b signaling, by adm nistering
non- pepti de small nolecule inhibitors of TGF-b
specifically binding to the type | TG--b receptor

(TGFb-R). The inhibitors are qui nazoline derivatives.



W04/ 065392 rel ates to condensed pyridi nes and

pyrim dines and their use as ALK-5 receptor |igands.
wabmse4orpounds are therapeutically active, PCI/EP2005/055156

particularly in the treatnment or prophylaxis of

di sorders characterised by overexpression of

transformng gromh factor b (TGF-b) . Pharnmaceutica

conpositions for use in such therapy are

di scl osed. W03/ 078426 di scl oses azol yl am noazi nes as

inhibitors of protein kinases, pharnmaceutically

accept abl e conpositioins conprising said conpounds,

and met hods of using the conpositions in the treatnent

of various di gpgase, conditions, or disorders.

V[03/07§§27 i Tosgs azol yl am noazi nes as inhibitors

of proteln \« es, [[pharmaceutical ly acceptabl e

conposi tion$ qpmpi§iAg said compounds, and nethods of

using the cbnpositi§ns in the treatnent of various

di sease, conditionsgor di sorders. WO2003077921

disclosesmamanmhaniTg%£6F6§¢§§/FﬁﬁFﬁFfﬁ?§\ﬁT protein

ki nases, pharnaceuti horis

conprising said conpoungds, and nethods of using the

conpositions in the treatnent of various disease,

conditions, or disorders. W03/ 0784885 scl oses

compounds useful as inh|bitors of protein kinases,

pharmaceutically accept bthponpositions conpri si ng

sai d conmpounds, and net ho of using the conpositions

in the tregtment of var|ous di sease, conditions, or

di sorder g_!\W202/ 22601 descri bes pyrazol e conpositions

conpri si pgba Phar maceuti cal |y acceptable carrier and

conpoun t2 are useful as protein kinase

inhibi&gig%ﬁéggégﬂably as inhibitors of aurora-2 and
forl te€ati

GSK- 3, g di seases such as cancer, diabetes
and Al zheinmer's dilsease. Disclosure of the Invention
The conpounds of t[hg presept iQyveptiog are pyrim dine
derivatives which |cgntain a fused ring bridgin
positions 5 and 6. Thg cufrpoldn are te ¥ormul a or

a pharmaceutically aceeptable salt thereof, wherein

the fused ring bridging positions Sank® of the
pyrimdine ring is saturated, unsaturated or aronatic.
The fused ring is an optionally substituted ring and
contai ns 4-7 nenbers, @bwhe tach nmenber is

i ndependently. C. N, Oor S. However, if said fused .

As 3hgve dlsated ingScheme d s Rhosphoinasitids3-kinesePI3K) issiamolyed inythe
pho§itdritich drPhbipReRGIHEEL Fﬁt&ﬁsﬁ&l {h@ Bitd! %rb%ﬂk?)ﬂﬂetifﬂ(;s@cgl ring.

aromati c noiety or optionally substitute
Tetpbosphogiatianel Riles tp 3wh2trighosphaiclPring?.4 )Ryt dlos(3,4)P2 and
i e cont ai ns, one or re O. S candifor N typigcal
s TSl SR FieBRe R aRtertld: § vificpar SB5L Fanfuplotafival,
iﬁﬂtuililﬁg #Hosy esseraiul iot dellgeolifbdayibn, cdH Hilleyentiatidte 0yl grodH, Gl size, cell
or .a

kynyl (2-10CC). . — o
survival, a%f)o%)/tosé, adhesugn, cell motility, cell migration, chemotaxis, invasion,

cytoskeletal rearrangement, cell shape changes, vesicle trafficking and metabolic pathway.

Two compounds, LY294002 and wortmannin are known PI3-kinase inhibitors. These

10  compounds are non-selective PI3K inhibitors
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The conpounds useful in the invention are derivatives
of pyrimdine containing a bridge at positions 5-6 and

worovdaysty substituents at positions corresponeiTiBP1005/055156

the 2- and 4-positions of pyrimdine. Further
non-interfering substituents may al so be included. The
present invention relates to the use of a conpound of
the formula 1 or a pharmaceutically acceptable salt
thereof; wherein the fused ring bridging positions 5
and 6 of the pyrimdine ring is an optionally
substituted saturated, unsaturated or aromatic ring
containing 4-7 nmenbers, wherein X is an atom sel ect ed
fromN, O @ S nis 0, 1, 2, or 3; each of Ar 1 and
Ar 2 is_indgpendently an optional Iy sub§Q<yuPed ©

moi ety gont& nstoneYor nore O S, andje™N
' het exoarmmati c noieties cpnta

is H or optionally sub A

o0, enlyl (2- 10C), or al kynyl ;

prOV|so that if said fused ring brldglng positions 5

and 6 of the pyrimdine ring contains 6 nenbers, it is

not an hc ring; for the manufa

nedlcangggggﬁeful for inhibiting Hcv%giﬁﬁ%ﬁﬁ%

preventing or treating conditions associated with HCV,

LYR2% 002 hasticen rdpevedt inhibit EROVnduoed eryehrepduws fremtCI3¥4+ progenitor

t he, brese | aventi.o t her a
<l BERR T R RE  Frabr ity e R D0B, Y35, Rlsg H has
el teparedthatWe ftitaniia fprevicss K362 eyttt RaRGRiRcolly 6 IBPO induced
towar ds. chronic hepatitis, liver fibrosis C|rrh03|s
cayifrodd diglerqniigion (i &@%@a L Cethalarignallingeld (@0 21
carcinonma) and the like, in a mammal infected MAth
HCV. I n one enbodi nent of the present invention, there
A@ligmnwéwl bmemriaati\@s etsrdsearivgd af PEREPO AQT98. The compounds
R R e
L&Bﬁidéhalmtréatmeﬂt add/&ﬁ;&ﬁphyl&ﬁﬁoi(dﬁﬁﬁﬁhﬁ@é disotdars and/or mﬂammatory

arC|n ang dge like, in a | infected with

1 i geaﬁpéeqqgrodpglen@ FREVE AI5easeSs gﬁctgpaé or viral infections,

198 \@Jehéée 1261cP3PpkdFhElb) Sarlf) bRif YeROtich STLAIER R es.
poé?tlons g) ﬂ%&égﬁdatory s%%gtlﬁﬁents at p05|t|ons
corresponding to the 2- and 4-positions of pyrimdine.
s Qg fﬁ%qnhghgﬁferlng substituents nmay al so be

I TIC

It has now been surprisingly found that selective PI3 Kinase gamma inhibitors are useful
for the treatment of disorders related to erythrocyte deficiency. Specifically, the present
invention is related to the use of selective PI3 Kinase gamma inhibitors, e.g. substituted
azolidinone-vinyl fused-benzene derivatives of formula (I) for the treatment of anemia,

including haemolytic anaemia, aplastic anaemia, pure red cell anaemia.



10

15

20

In one enbodi nent of the present invention, the Ar 1
and Ar2 are each independently an optionally

weamshisut ed aromatic noi ety or optionally subBCT/EP10eE055156

het eroaromati c noi ety wherein said heteroaronmatic

noi ety contains one or two O, S, and/or N, and these
aromatic or heteroaromatic noieties contain 5-12
menbers. I n one enbodi nent, the present invention
relates to the use of a conpoand of the formula 1 or a
pharmaceutically acceptable salt thereof; wherein the
fused ring bridging positions 5 and 6 of the
pyrimdine ring is an optionally substituted

sat ur at ed, unsaturatqp or ajomatic ring containing 5
or 6 menbers, whereiRf X i sRan atom selected from N or
O nis O I , or 2, eachjof Ar 1 ang Ar2 is

i ndependently an o al Ty i tytdd aromatic

noi ety or opti et\eroaromati c noi ety
wherein said heteroa ‘ 5 Nt ai ns(lbne or two
N, and these aromatic or heteroardfmatic noieties
contain 5-7 nenbers; RL is H, or gptionally
substituted alkyl (1-100);with the?proviso that if
said fused ring bridging positions 5 and 6 of the

WéréiHIAq &, VYNNG, ﬁ,ofalt aﬁl‘dq@2 afe ?@mdsm d!?ttclilé i thPdes@ption hereinafier.
aromat’'c 'ring; for the manufacture of a nedi canent

useful for inhibiting HCV activity, preventing or
Deseriptionpltherinventions associ ated with HCV, in a manmal
infected wwth HCV. In one enbodi nent, the present

RYEILRE ph AR Bl Benififn Ol % AACEPAREI nfllics thpt make
uplbe edmpauinds dagerding torlge ipvérdigh agd predntendedgo Bprdy dniforofly through-
the pyrimdine ri.ng is.an optionally substit .. .
s PitciRaR Sad eipSheii Gl o Pk ePreiy Stk miipnaprovides a
Bebadr B&ETHNSIS, Wherein X is an atom sel ected from N or

O nis 0, 1, or 2; each of Ar 1 and Ar2 is

J p nt an optionally substituted phenyl or ) )
!&ST : eﬁﬁg}' gﬁetjg%ﬁg mopoyalant %{@F’W;hwgi 1o IQ, ca&o}/l atoms. ?’ﬂls term is

bRA H;%%%h'ﬁ Béth 1, b ), isoprdpyLL F Ryt -
?{% |fahg%%rg usgdhgriﬁtgﬁiﬁlr&iﬁgéi%&go’éfﬁ%ﬂgs’%&gﬁaggbo >tert

buid, mpenty; eiheyl endhthe like.

“Aryl” refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Preferred
aryl include phenyl, naphthyl, phenantrenyl and the like.

“C1-Ce-alkyl aryl” refers to C;-Cg-alkyl groups having an aryl substituent, including benzyl,
phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-
zolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-
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contains 6 nenbers, it is not an aromatic ring; for
t he manuf acture of a nedi canent useful for inhibiting

woiadeaensis/i ty, preventing or treating conditi OPGI/EP2005/055156

associated with HCV, in a manmal infected with HCV. In
one enbodi nent, the present invention relates to the
use of a conmpound of the fornulaor a pharmaceutically
acceptabl e salt thereof; wherein the fused ring

bri dgi ng positions 5 and 6 of 7the pyrimdine ring is
an optionally substituted saturated, unsaturated or
aromatic ring containing 5 or 6 nenbers, wherein X is
an atomselected fromNor G nis O 1, or 2; Rl is

M&ﬁ%@hwnlalsoﬁ%’n&? 2! enﬁ%ﬁlgrag'lkg%é cl: ¥ goggngotﬁigeniyls indolyl,
isdikdolyll 316@dolﬁpﬂ>enhﬁhhld@ﬂoﬂw,l 1(ﬂ1d&6121 2- a]@ﬁ?dyl 6bRRiazol B zoxa-

40%&%%1 ﬂummmb @ﬂlalaﬁ@wb qu@%fﬂslyi finnplnyl, napthyridinyl,
HBeiay 84 LA ]%]yrﬁlgt?; 2-9]pyﬁh§1¥b§rhdo‘§@ ab]MﬁSIF hﬂm@@@ Rsdguinlyl,

I’ndepén ntI
telir @IOIW,I %9 75@?@%’@‘1‘1@95’“ (5&ﬁ 7<,§+t‘(t®.hydlplsoq1gnolyb purlnyl pteridiny],

bstituted with one or two
%% ¥é&¥ng%§8£é e@?‘g%%ron1hydroxy, cycl oal kyl (3-7C)

am no, nono- or dial kyl(I-6C)am no, and Het; Het is a
‘1 d06-ddkyhbotormaed” sdtrs tm@eﬁg—alﬂm]'grbuﬁsl Iywimgsadletﬂmﬁdumtituent,

P e G R R

ni trogen, oxygen and sul fur, and mhereln the group Het

‘@s-G-allcenly 2’ roReys tb alkepyli gﬂdslqislpyefsrubls'thaﬁmg b\ td6 eibon dtvs and

or t hree substituents e?ch i ndepend ntIy sel cted from
haninegt loay 1 wrsites pladkaay] v PtBIa“QPkRFF{% by kenyy gropgs include

ALy PEEH= L) niiﬂﬁroﬁér&}’(a‘ﬂ?l t@ﬁECHLCHQ)I AdiSse, i ng

br|dg|ng p05|t|ons and the pyrindine rlng

cont ai_ns nenbers, it is not an aromatic ring; for

‘ﬂaélsrﬁdlfﬂwhwh relerto £ rGsllcmkgrounshay ing an gryl isvmrlmetlﬁ, tigluding 2-

ﬂﬁ%Ql g Hﬂeh eventlng or treating conditions

assocl in a mmmal infected with HCV. In

one enbodlnent, the present invention relates to the

‘GadCscAlkeaythatgount’ rgfersthélzf(bfaikﬂnabgroapsmaammd@tﬂwm substituent,
C erein the fused ring
§&'§B#§35§%ﬁa#¥% q¥1 of the pyrimdine ring

together with the pyrimdine ring fornms a group
‘Chl@edligohylTrofers to alkynyl groups preferably having from 2 to 6 carbon atoms and

having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl
(-C=CH), propargyl (-CH,C=CH), and the like.

“Cy-Cg-alkynyl aryl” refers to C,-Ce-alkynyl groups having an aryl substituent, including
phenylethynyl and the like.

“C,-Cg-alkynyl heteroaryl” refers to C,-Cg-alkynyl groups having a heteroaryl substituent,
including 2-thienylethynyl and the like.



10

15

20

wherei n any of these groups may be optionally
substituted with one or two substituents selected from

w@bkdogl§B16C) , phenyl, and benzyl; R3 is hydrogeen/EPBD®055156

al kyl (1-6C), -CF3, -COR, -CONR2, or -COOR each R4a
R4b are, independently, hydrogen or hal o; wherein each
R is independently hydrogen, hydroxy, am no, nono- or
di al kyl (1-6C)am no, cycloal kyl (3-7C), Het, or

al kyl (1-6C) optionally substiguted with one or two
substituents sel ected from hydroxy, cycloal kyl (3-7C),
am no, nono- or dial kyl(l-6C)am no, and Het; Het is a
group sel ected fromwherein the group Het nay be

LRI D Rloatlal 1BRES b dsBlimld rRRFIR arbifo IR b SRR groms

tmﬁzmgla}sydg(lé m(ﬁ@)e g. aiydloﬁml) drafiultiple camuiea&tﬂgﬁ ¢.£f ndgtbornyl).
ment U |nh|b|t,ng HCV activity,

FEp B Pyl Toliss oy P NCl BRey < Rec B Hkaa g k- Hov,

in a manmal infected W|th HCV. In one enbodi nent, the

“MHBFEH C10alkyETYefeB toael:at £SyclAAIyD ?rouﬁ ﬁc&)i'dlﬁ% PHP Qéﬁiﬂtl&f above, in

the forrmula or a pharnaceuti cal accept abl e salt
Wlnéh R0, 3 gamegnegtoms #re renlaced by hﬂ@rqymn@gihﬁ@enﬁm thegmeupsonsisting

f pt
pyri I’TINR N Héﬁlg%%ga & H}(ar ﬁeﬂ o ﬁlg e cte cfpédt ﬂéﬁ%ﬁﬁ@ ¢ lecﬁalr%(y}ilrﬁl)slude

ne rirng rorns oup S

pytroliims cpippralines pipanazine, bmbthglm;idrgznm,mmtplmhn@ d@ndvilieHikone
or two al kyl (1-6C); R3 is hydrogen, alkyl (I 6C), or

Cgﬁ;@km%yaoalﬁa\gla %r &eCﬁ 8ﬁ<d g‘? eﬁ% avniéy %aﬁ(giasubgtltuent

el n 1S 1 ogen; am no,

inElnding oycletieal kydiyil,-oyClopeityipropst, and #igllke- 6C) optional |y
substituted with one hydroxy; for the manufacture of a

usef ul nhi activit
B et Rt otpaer  refolt b Gr-Ce ke Eroubthantis? aterpeveloglio!
wsstmmmhmhmfmpgdomﬁﬁ) . 4-ASrphSBAl IeIh§1, (1 -nithyl-4-
nonj nterferin tituent”™ is a substituent which
nipcxidény Dmeghyd pnd thedikef t he conpound of fornula (1) to
inhibit HCV activity qualitatively intact. Thus, the

‘bt HEGL tmﬁ_gﬂ; get (Ofgdegree of inhibition, but as

| ong asthe co d of " formula (1) retalnsthe
abi |Itn¥ to_inhibit act|V|tn3(/ the substituent will be
Ehdsslkyl sarbaxy ek otlarGect ﬂ@roupAba‘agmp easbxyrsubstiyeent,

ih‘?P&aﬁ}légfé%gYethﬁlah&%lll and "al kynyl " include

Branched- chai n and cyclic nonoval ent

substituents, containing only C+H when they are
‘Ueylirsiers tmtl@ajgm@a(d@)wlmcRu@kéudmf QyCs-alkyRy t‘aryl”, “heteroaryl”,

“C?%’ 11¥y1 aryﬁ’y %]ee((,yalkyl heteroaryl”.

“C1-Ce-alkyl acyl” refers to C1-Cg-alkyl groups having an acyl substituent, including 2-
acetylethyl and the like.

“Aryl acyl” refers to aryl groups having an acyl substituent, including 2-acetylphenyl and
the like.

“Heteroaryl acyl” refers to hetercoaryl groups having an acyl substituent, including 2-

acetylpyridyl and the like.
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cycl opentyl ethyl, 2-propenyl, 3-butynyl, and the Iike.
Typically, the alkyl, al kenyl and al kynyl substituents

wa@onwbaisis- | OC (al kyl) or 2-10C (al kenyl or al kRgmgP3005/055156

Preferably they contain 1-6C (I ower alkyl) or 2-6C

(1 ower al kenyl or |ower alkynyl). Heteroal kyl,

het er oal kenyl and heteroal kynyl are simlarly defined
but may contain 1 or nore O S or N heteroatons or
conbi nati ons thereof within the backbone residue. As
used herein, "acyl" enconpasses the definitions of

al kyl, al kenyl, alkynyl, and heteroacyl includes the
rel ated heteroforns, each of which are coupled to an

%d%og r%ot@r% cyrﬁ%agiyijaca' reglr% 3atﬁ§a ! bo glo ylaor heterocycloalkyl

gi‘ammﬁmhgenaéylfsu&adleht cyclic noi ety such as phenyl or
naphthyl "het eroaromati c" also refers to nonocyclic

e BHSa H Bb b R IR HR ERRTH e r TRLG

aakéa I”e“‘(QzaCélﬂlkﬁ%fl’m“@-ngé%lHﬂkﬂﬂ merécymm@ “@ehefdcPESIRT”, “aryl”,

as6- menbered rings. Thus, typica

“élptsml” [‘FreCeradan amdt <|>fc“C33f9t9é1ﬁ§ hPtﬁfﬂaOd’é “ﬁyﬂs@%enyl aryl”, “Co-Cs-

I'S oXu I n OF yrF’i”nqu[}:'%%?“‘w %‘éﬁni g hi 4z gﬁy“gﬁg% (1)’? 3rea_§§1alkyl

dybloekkyl”, “CCordlkylhetaradygloalkyii azol yl , ox azoI yl,
i mdazolyl and the |ike. Because tautoners are

LY c. B hald
ICh a?kyl% ,&?1 yy rgi%i%ct?/ § | aEleI'f £rou Havmn%atba X 12§S§18L186
mbludzrhg Baaceiylexybiylamt etid 1ikel CS of aromat i Ci ty in terns
of electron distribution throughout the ring systemis

dncluded.in this definition, .Typicall he. ring., .
At de teeibrd R wng indR &b ¢l or hetero-
ar{ir Yt et Kg-alkingyl” betel- eaambahéférbaryr’eﬁlereﬂea aﬁrosayrgfdugs include by
and heteroaromatic systens which are coupled t
o fisgamplesmethexy, ﬁﬂl@mwhan@ara@é thedBei n, i ncl ud| ng
substltuted or unsubstituted, saturated or

t '€ h
R e o B S
2-eibbxpthyhambihpbikg:l group, thus making them able to
provide substituents as an acyl or heteroacyl nniety
g im0kl AR b T FIOR Ae ISURC0H, R8LE, By or

grou eflned as an Su

ahyity o ‘fhe&@)a,ryli’ or & EC4d-allylearyld Ioky(E( Ce-8lky1 Imrmea:ryf’ut ed
with up to one, two, three, four, five, six, or nore

‘?fl gkygggcr% hornzill ﬁglqé Ci- 51_-21'%2% TouDs h%‘fn%'? sha Loxr{l%gr%onyl
substithdn® riastedihy 2-(bdnizi Tokyarsoayhothyl and elicdlikced i s
trlfluoronethyl Al so included are

SRRl S g Rl e B i ponsents

Hthgaa oPCP0%-alk§] & arﬂeﬁh@tferdé?ﬂ QetONCe-alkPl HSBr FOI- @6—Eilk§ﬂhetero—

one hal ogen atomis attached to an al kyl group wthi

arg definition

“Ci-Ce-alkyl aminocarbonyl” refers to Ci-Ces-alkyl groups having an aminocarbonyl

substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.
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of pol yhal oal kyl (1-6C), the hal ogen atons may be the
sane or different. In general, any al kyl, alkenyl,

w@bdognoyisis acyl, or aryl group contained in a PCI/EP2005/055156

substituent may itself optionally be substituted by
addi tional substituents. The nature of these
substituents is simlar to those recited with regard
to the primary substituents thensel ves. Thus, where an
enbodi nent of a substituent i® alkyl, this al kyl may
optionally be substituted by the remaining
substituents listed as substituents where this nakes
chem cal sense, and where this does not underm ne the

ARG Lot R RGN e B gl iy Waroen,

101r(16taanl” G@ﬁh}gmn&hsalnﬁ“dzo&-dllaﬁ@e ecp@fghcymodlsyl” t‘khwemycloalkyl”

| sub d , ,
Y cgiroantl et o bay e sl oaA APy En € ohcalkens] ant”,
@Bm%m 1 Ri&Godl§P aedcidan '&H‘l’a@CQ-agaalk(y%}met%R)%ﬁ’g)‘C1—Cg—a1ky1

and t he nature of 'the substituents is | éss inporta
cysloplkmly, Hsi-Enalkglhstaroayglontkyl’do not interfere with the

st at ed bi ol ogi cal activity of this basic structure.

[14 C t L

s el firlo” (GRS LECE iy BB el oy i Bon.
1acludmg@r(ptopmnykatmnowhyll antlttlxclileed t 0 a carbon atom
Whenever a ring or ring systemis substituted with an

QQigd* elfleg% to tPlg glg ?@q{(ﬁb&ggtlg V\ﬁerg eac%ﬁf lf)x > 1s mAepen(Fegtly

IS a s I cal S use

t@afdgent‘mn& amtyl’t he:z-mran@hyles‘azmamym t‘Cp@g»sdebzﬁkyl”
| soners unless ” %I‘WI se | ndi Catﬁqy For instan

“oerasyrlon kel 69 1 hpiorag -CoCoplolignt o5 by Ceal! heteroary?”
CRIEY Vr\ﬁpn‘tdztcg Bkl RBorbaRPN UL C AR 0.

3- pent y en any vari‘abl e occurs nore"than one tine

allynathpiceeanst Cudhtalkyd axdoallef 1l 1iiCiGraliod hﬂtnmmlndbﬂt and where R’
37, L EREEHO the RS bFTY SR8 By hcBbiadio cab BBLERY form a

|n1te
}S}R;emH&F&LheteﬁRyc}o&%ﬁ r1n§02R - OCOR, - NRCOR, - NRCONRZ,
- NRCOOR, - (I:(]\IR2 -RCO, -COOR, -NRSCR, -NRSOZ2R, -SG8R,

‘zgﬁ%}lﬁ&%ﬁ?m réféﬁ rc%gf;- ?lgﬁ%rcﬁ@! vgﬂ%ja? &rg %gabgflmenp including 2-

(Nibﬁdtlil)tlmemo;eth)}}l@ﬁutmtlﬁef ering substituents on Ar 1 or
Ar2 i ncl ude, but are not limted to, alkyl, alkenyl,

| hal SOR, - SRR, .-
B aae” TR 0NN OI I SachBeR. Idefepondsniyy
VIRSER « ;g g@N@g s@gmgg « m R
I|Is i ndet%%eﬁ%ﬁay H§?r§ al kyl Ml%g@wlma%q
‘therocyelgalky i e agylhsheterpant’s “CPCefaEwl @'orl”eﬁt‘f@dﬂmﬂtyéhcft@rparyl”

%k;ErGéC])lF‘!m rﬁl oé 1(lzona% y?;[l%tgrb Q&,e E‘?%go ThGANLRR g 0T m

alkynylheteroaryl”, “Ci-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“Amino” refers to the group -NRR’ where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “ary]” or “heteroaryl” or ““C;-Ce-alkyl aryl” or “Ci-Ce-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to

which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.



especially (1-4C) al kyl; al koxy (1-8C), acyl am do,
aryl oxy, aryl al kyl oxy, especially wherein the aryl
wW@emap4i3s8 a pht hal i m do group, and al kyl or arptEER2005/055156
amine. Preferably Ar 1 and Ar2 are optionally
substituted phenyl, 2-, 3- or 4-pyridyl, indolyl, 2-
or 4-pyrimdyl, pyridazinyl, benzotriazolyl or
benzi m dazolyl. Mre preferably Ar 1 and Ar2 are
phenyl, pyridyl, or pyrimdylil Preferably Arl is
pyridyl or pyrimdyl and Ar2 is phenyl. Each of these
enbodi nents may optionally be substituted with a group
such as al kyl, al kenyl, aIkynyI aryl, -Oaryl,

CT({?; aﬁ%g}an%%d” rgfom%%%y_lcs ﬂgﬁll glao§és hay, i al afxlﬂﬁ%ﬁtltue%clumng 2-

(1 P9ERidin{GPRA, and it like. SO2NR2, wher ei n each R is
|ndependently H or al kyl (1 8C3 and/or by -CN, -CF3,

nd/ o Each of. .t hese tio vy -
DTG, ol APOHI B O EHias Ca RRR i
1ﬁ41éfﬁﬂd€ntly aCKE@-)ﬂkyl”&erG-Cz-@ll@'l )ﬂyl” or@(ﬁjd%%hl@jl Wéteroaryl”, or
O aroyl, -NRrR-aryl, ylaryl, -NR-aroyl, halo
5 m'—toalkﬂhzor “hgptocyqiraﬁw ﬁ@@@her&lmw togtherrith ﬂm@trogen atom to

n epe%ggﬁﬁf gguﬁ%g g&ﬁ&?§m§%§N pggagégpg%ﬁ&mgﬂyig

and/ or NO2. Al kyl, al kenyl, aIkynyI and aryl portions
‘€h-Golrdid amayoniran’t qurhwrc sCbatkyharowns hpying apramgonium substituent,
Sub ituents on Ar 1 or Ar 2
luﬁﬁ‘é‘i’% 2 P@PF&‘SYIE négh%slﬁ(nyl hal 0, -OR -SR -NR2
mhereln Ris Hor aIkyI (1-40C); and/or aryl am no,

‘@fajd gah X yef@srionfiyore,chloneli bagme hkd/dodoratomswhi ch i s

substituted by nore than one aryl As stated above

»0r . al k ro de t hi tt »
0 AloRider FeeR e heie RO e ) st FOPR. e T
“GYistdikye ]gttbsuugilw v(i‘a&chmgeaé le. ga\aal—loso}ﬂ:mcgmdpf oozschmktnm» “C,-
rnn rerera - sitions or .nore prerer
H?yra e fpuSEEY ?Plk%gg@fm@wéo%lkxh B%tgroaliy el éupprglkyl

dese«d e@é Elikﬁﬁe't&oa{@f g o€ {1lldn lggé ”, “@pég-ﬁlﬁanyl heteroaryl”, “C»-

espeC|a 'y the phenyl noieties, y al'so conprise two
Gaallyriyl avhit ECuBi-alynylheseroayKe fiCt- -Cgrelkiibeycloabiyl, SC6C7alkyl
enber car bocyclic or heterocyclic aliphatic ring.
15 ﬂF%@? F gmgﬁbetmeen positions 5 and 6 of the pyrimdine
ring forms a fused ring systemwherein, if the fused
10 AG-adloyl tselifovsyl dkyteefrs te Ci1-Ch-alky] grotipslrayirgg d sl foridoweywaibstituent,
the br e ont ai [ n and nmay contain one or
IHQP@HEEQE’PB’Q?%@MY&%@P&H@E@& ed fromN, O and S
Preferred enbodi nents include those wherein the bridge
“SaEbh 3 rdféts & @oﬁiﬁmimzew‘ whagmqptsi selated YrofOM} ‘ArIT, Y ctordaryl”,
or tg@ﬂatgro ens, .a nitrogen an oxygen, an_oxygen,
&GOt >0 FrarCocddunb| Rop¥Rgd v Hgeas 6887 1 Qe CFa togp, “Cr-Co-

20 AL e0 Fipy 1, ®cm-cgmomngr’l YRR, 1 RbRfbaryr”

I'n one enbodi nent ered saf urat ed
‘6ni(Ghepdkyd end’ eit “€al- (Eerailgvldzlsmcmri” “bné&saukenyloaryl’t ‘Hoeeralkenyl

h-lt;@?o{riylng‘éz%gﬁlgyn%}f ally ’?“8{-&6-91%yMetéro§ryi f, “ae-Cg-alkyl cycloalkyl”,

“C;-Ce-alkyl heterocycloalkyl”.
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substituted. The substituents descri bed above for Ar 1
and Ar 2 may al so be present as fused ring systens.

wMb@eewsis used hereinafter, the term "conpoundBCDEP2005/055156

formula (1)", "conpounds of forrmula (2)", "compounds
of formula (3)", or "the present conmpounds” or simlar
terns, it is nmeant to include the conpounds of
formulae (1), (2), and (3), their prodrugs, iV-oxides,
addition salts, quaternary am2nes, netal conpl exes,
and stereochemcally isonmeric fornms. One enbodi nent
conprises the conpounds of formula (1) or any subgroup
of conpounds of formula (1) specified herein,

d | d I 2 d ] .
SRR CoRY Bl haal e el S Pt
F-ahidtbylidifoheéthyl/Ana tdikeembodi ment conpri ses the

compounds of fornula (1) or any subgroup of comnpounds

Lof foryula (1) specified herein .as well as th alts., .
Rt e i S B Sl OF s NEERT R it oot R alsr, «ci-
¢ LAKAP SWbstifutddSWith BAbdohs, ¥l g 1S EOFP erof s IC LAk« 18-
are gpgse wher ei n iue counter-i on |§,‘harnac§y£|caII&: .,
alemgt dbi-es< i, hefgropycleglkd s “aeyl'anbeteraawk’, hi-ealkyl aryl

[ t ikgall a j »UGe, ~
ot ERANBTIAERASY, oL USSR CE R AR T c,
ghityany g B Ut Ce@d-alicymdliogodaiyl e “ColipaikyldyclahlkyBaf€isCs-alkyl
mhethefgﬁgpnaceutically acceptabl e or not are included
hgregysio anbit of the present invention. The
phar maceutically acceptable acid and base addition
‘$ﬁl(t68a#aga smﬁnyl?’@mllelﬁ 16 €G5O gRups lsavﬁ@amuéﬁ@l gﬂgﬁﬁfdeﬁle including
the therapeutica ctive non-toxic acid an ase
%%@Ylﬂﬂggﬂ?qthyﬁé‘i‘ °WKP-ch the conpounds of formula (1)
are able to form The pharmaceutically acceptable acid
‘BdhdyIoRfGatd EoGn TR WHRRY T fHcludedH, abiL@d-MRerDYC;-Co-alkyl”
treating the base formw th such appropriate acid.

sappitepd with dalogenssc-go ApPOSels aronp, eka enylnoCgdmiatlynyl”, “Cs-
cl N i G ol 2 ¢ o) e 3
39%92)6%%, ﬂe?er@%{é[ogu ) f;, %ter&lrgl ’phwc%g&%ﬁ@lghgngpt 1éC6—a1ky1

c acl aric,’ nitric; phor1
Hetdreargll ‘€%: Cealkamybaml”c “GeCdalkenyd hetamaryl’y F‘CeLaiaiiyeyl aryl”, “Co-

cetfic ropanoi.c, ~ hydr.oxyacet.i,c.~ | acti g, r uvy »
G MR RE oaey &YeREY b G C RIS Yoo Proferred
saltfhian gebuPb incAde tethydeiMERY1CothyTBl1RIngl, andiiBlike, mmalic
(i.e. hydroxybutanedioic acid), tartaric, citric,

‘;ré?;—f(?%} 2 Eyéll f§a&1|yon¥”g'hfegstt|8%‘;§$5gl f)g?;lrcgj’é)p gvn{zlg? gglflyaln];losrllllbgtituent, including
- (ctiyRuM@sAdisY kh@iheREDI ¢ and the |ike acids.
Conversely said salt fornms can be converted by

freatment with an appropriate base into the free base
SyHanylammot sers e srosp —NESEhaiRe wheye eash RaRninglidahindependently

tRfakdhetr, @7, U Ay PRY-CRICE Ay 1® CRUEE L&y OC;-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C,-Cg¢-alkyl aryl” or “C;-Cg-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Ce-
alkynylheteroaryl”, “Ci-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“Ci-Ce-alkyl sulfonylamino” refers to C;-Cs-alkyl groups having a sulfonylamino

substituent, including 2-(ethylsulfonylamino)ethyl and the like.
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their non-toxic nmetal or am ne addition salt forns by
treatnment with appropriate organic and inorganic

whamwen403Thus, if a carboxyl noiety is present PCI/EP®05/055156

conmpound of formula (1), the conmpound nmay al so be
supplied as a salt with a pharmaceutically acceptable
cation. Appropriate base salt forns conprise, for
exanpl e, the anmmonium salts, the alkali and earth

al kaline netal salts, e.g. ths lithium sodium

pot assi um mnmagnesium calciumsalts and the I|ike,
salts with organic bases, e.g. the benzat hine,

JV- net hyl - D-glucanine hydrabam ne salts, and salts

" i h ]

ArnBTRR T EleRSor MR SARRRENRCEPElB8 juggpendony
Hi'af(%ieﬂ,a@*& Ay “CoRMalleas!” | TB-GRlIvplyEs “@C%ydl&ﬂkyl”
“ilprrpou ds of forpula (1)  as e salts

terognelaalkyl’s 3rth - Beteroasdi-var @s-agwiawg ror e earfrialky ?Leteroaryl”
@5&63411&% 1@1&@0‘@@&9&@@ ﬁet&%ﬁryll” ke, ClakyRQHEpAY) n@ @l

formul a al so be supp in the form of
aﬂgmﬂlewwarymu “éh Gssallctésy@o@kwlt’ “Cnék@élsé heua@cwm;ibyl’ﬁd of

formula (1) when administered to a subject. The term

WG TS RN B CREDAMFoRI TR 3h Al Rhohy!
subsisdng timdudisg 24(cytchaexy lmeinosd fony1)ethyyl and vhodike.

bi ot ransformation product of the deri vat [ ve is the
‘?Flg)ét}ﬁ?lﬁ r ﬁséﬁ%eéd ’B%%Eos 0 n«.grﬁvlss:foc %lu 11¢ by %&’Jfﬂﬁmn of the indi-
wian Biﬂfsﬁiu@gl, the |ab(Bﬂfse80LQfgro'[ip§ Flﬂdae‘bllﬂcylt‘ﬁ“a&tdﬁylé‘d“alkynyl“ “aryl“ and
MGawH I, Int. aﬁ 'Bi otransfgrmat

Bﬁg&gury ple 1@011@)%3 @g@qq yll?s Slﬂ}saalltt‘d]g\glﬂb orarlde |5)§ups§1tuents selected
16 BlVerbBF RSt &d‘clltféxa@lwgs’fcpt%faﬁ{eaﬁhy A Lalkynyl“,

excellent aqueous sol ubility, Increased

‘e deallayll’ ihplerqcycladlﬂyléi,r“éllr(ésaaikylyrylr‘ét“@b&aail@dih¢tmoeryl1h iC1-Ce-
ik S 1l u b nd., O

zi‘l?#l %éjoeislg)ﬂ , Cﬁ\%natlkyq hgteyo%y%ga[lg)? %ﬁmg) b@an%mi)%ﬁ it ngle

“fatlyloxy“ O fetlylagtimaip Saqnnmbttnyl‘h“a:lh@cyca:rbw]rn Gutteido3 ) faby18

T L R R T e
‘%%W“thai’ Jkl,%yaﬂcr 'Fi?@roﬂ? Shétgpi@nfiroVahd ﬂiénﬂzwwnatn@ly said

art, depend on the substituent's contained in the
S@bﬁﬁmoeifd Fsorqempais¢ sijuatipmsy whorpgi Rlkbouging spbstijuenfe have
L\%ﬁ%@%ﬁh : e cltciwr% %&By wﬁ&%&&giﬁg’\ngc‘ﬁﬂfg%sﬁbs&@ueﬂts% fn\zglﬁlf;d thus

ers oun I nactive un

foening sdg. blﬁctemsl,dgcﬂmusyoém a;xlm&mdesr ;buu‘aiso aex‘mlspthmacétyls aminals
nz s.tar te to a parti eceptor or |ocation

PRI o Fopirbpded Bansnbrin ab fiobusiedia g0

accept abl e est er prodrugs that are hydrol ysable in

‘\}’ihultmaaadloanye aéteptable datidridialth escomleretRdtcidedt@defiteauch salts

(1]%?7 havi ng a hydroxy or a car boxyl aglﬁl up. An in Vi vo

aiyles dlkalimeiplsalia (e 8- sodivgnandsolassiuiy, alipling cahmetal solts (6.4

dal¥urh? 8P B R ium), aluminium salts, ammonium salts and salts with organic amines

such as with methylamine, dimethylamine, trimethylamine, ethylamine, triethylamine,
morpholine, N-Me-D-glucamine, N,N’-bis(phenylmethyl)-1,2-ethanediamine,
ethanolamine, diethanolamine, ethylenediamine, N-methylmorpholine, piperidine,

benzathine (N,N’-dibenzylethylenediamine), choline, ethylene-diamine, meglumine (N-
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ani mal body to produce the parent acid or al cohol.
Sui tabl e pharnmaceutically acceptable esters for

wa@ 2006030318 ncl ude al koxynet hyl esters for exanpP@I/EP2005/055156

met hoxynet hyl , al kanoyl oxynet hyl esters for exanple
pi val oyl oxynet hyl , phthalidyl esters,

cycl oal koxycar bonyl oxyal kyl esters for exanple

1- cycl ohexyl car bonyl oxyet hyl ;

|, 3-di oxol en-2-onyl net hyl estmrs for exanple

5-nmet hyl -1, 3-di oxol en- 2-onyl nmet hyl ; and

al koxycar bonyl oxyet hyl esters for exanple

1- met hoxycar bonyl oxyet hyl mhlch nay be formed at any

C 0 gr Q in the hi e
m%ﬁglgfé%m me# %F%/egl}%lf ;e é\gggr}zy e%e ]d.l ue% g.leg# Ii]
tﬁﬂﬁﬂ'&aﬁaﬁnﬁel()z mﬁbal-ﬁyldhﬁg(yﬁleﬂwﬂﬂ prfoﬁk[n@&llbl)l pl@baiﬁ’@é?s well as amines of
norgani c_esters such_ as psphate esters a
ilﬁmé"bl?/ roRyR Ry WherepeR <R aﬁdplﬁ ] @%@m&? ﬂhrl@ﬁ bepzyh
E‘ Siihily REfhRE sd1R a¥d 3Ry 5K d(a?s'sﬁmpialtﬁ he ester
reak own to give the parent hydroxy group. Exanples
of a-acyl oxyal kyl ethers include acetoxynmethoxy and
“Phampgicastically mma@ﬁyawcﬁ@me refArSst,e lsaitﬁqr gemplexgspf the below-
Méﬁﬁ,rﬁeg ?{)(&ﬁ%l@ B* fhe rc‘etsgl{t i \%ﬁﬂ% H ny o et rgH ﬁg)ﬁc%)fé’al activity.

I ncl u anoy enzoy
Emlrxmléstaf s sbhasmno}jakie dntarp lnemelstactedyd acuhhd(blxgmsattb ﬁm;nled with

kp %Taérgl I‘Fgg'?o:“fs 0;11%2@1&1 %bg rB}frﬂ‘j?d ‘?%‘Ugcg’lfl OSpl?orlc acid,

Iﬁmctaamaaxﬁ&he liké)2hddydaReTonRaE Ktk lorganit 4eals @@@Wa%fa@étid acid, oxalic
Exanples of substituents on benzoyl i ncl ude nnrphollno

agifl tagtape peidi syecinicaridamalioasid, fumparce #aid, mapdein acid.aearbis agid,
HERRCIY AR M o R, lfinic 2 byl s e RARAL
Sdlatbmln esidt imphthalene disalfoniaamd randl polyegatastupdriic icid. rﬁeud compounds can

SRR B el s A P B P Fpon

sﬁﬂlédaﬂﬂtlﬁm-’t[ which3peifipadly @ichide itli&pﬁﬁ@ﬂﬁhry atbhi@® salk 6f the formula
an optlonalhi Substituted al kyl hal i de,

%Bh&”wge orcip B Ri- IR if depradonilyhy SrRaChyAH o gner. Cr-Co-
DL EAAER, CLOREATACL AN, GRHahG RG], Sk,

may al so be “used, sucth as
hetqrcbdyuba&whtah‘éiﬁesutmmmmesmclading Ichleitlé, drersidefiodide,e©;alkyl,

tgﬁgne%ufﬁ/r@é ) ﬁwlllsuﬁggal{e sflﬁ(?t}a‘t%e ph(ﬁﬁgeﬁg,;o?r I} r%}é?tlr%su%h a?ﬁenzoate
saceinfe, a:bétetepgiyaﬂaé IrﬁaZISatd: rmilaxd,efumbiaw el.tra&c QAEate, iasabdbate,
trlfluoroac ate a g@ ate The counterion of choice
AyRmoate; mep anddiph a&ﬁ akchange resins. The

i V-oxide fornms of the present conmpounds are neant to

‘PR AcERIchNe a ARSI ¢ Ofe férd fo By @ofnbbuni @ 4tQipbn Qﬂlﬁlrﬁ)sftratlon to
several nitro en atons are oxidi zed to the so-cal

theregipiens, is gapalifelof prowidingdiecetly peindirpely, tlﬁ@ce‘awbmd Berein.
formula (1) may have netal binding, chelating, conplex
R MR RO {e@fre?é?éjtottﬁ@ﬁl%ﬁw@thﬂﬁﬂe %ﬁﬁ:d B§ alBdyRmetric syn-
conpl exes or netal chelates. Such netal ated

thesis, iata syadess invhlyingmepaaerisc siartingmniérial{ and/agreagents or a syn-

thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in

on. .An .
1ule p1peraz1ne

=

U—

the order of at least about 52% ee is yielded.
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i ntended to be included within the scope of the
present invention. Sone of the conpounds of formula

W@ 1goc0episl so exist in their tautoneric form BUDRAP2005/055156

forms al t hough not explicitly indicated in the above
formula are intended to be included within the scope
of the present invention. The conpounds of formula (1)
have several centers of chirality and exi st as
stereochem cally isonmeric forrss. The term
"stereochemcally isoneric forns" as used herein
defines all the possible conpounds made up of the sane
atons bonded by the sanme sequence of bonds but having

i fferent,three-dinmensi onal structures which ar ot )
Gonetal A A o MR Ben bt i a8 p R ks A Bpliphers, s
gmmiagbsllsi@@ﬁers,\glstdptigaﬂfylefcﬁmﬁrﬁlﬁ ad a%nﬂiclﬁﬁéra,rtﬁmefrwaﬁre arld)s
or | S use to eS|gnatet e a (0] te co 10 rati on
TBFCTRALC rmIas el mutrmaﬁ%w%lbb@fmtﬂém s fgeatokPsHad i on
PrRarfRRG daRl 'a%gtaﬁfe%aﬁ@%h@ﬁﬁﬁhla@ Bf thB Probbif iy RGO AL A6id addition
and not thé substituent in isolation. In the event

selisformed with phérmageitically apseptable icidolila hydrqchloridetydfabromide,
i ral L nd .
BRI Ao TRk OB PRI Tl

ONeric rorns
fooblate salcadd, Bicadt, sitrateeartsanephwonde] mithdngsidfonak, idnecesulfonate,
st.ereoi sonmerjc forpgs. Said m xtures nay contain al

aad paradpluspesronaitsalis- enanti oners of the basic

nol ecul ar structure of said conmpound. Al
"BicoP6 s of tlel predehttiiRention hidfyHe obfaidcd @s EHROMBtsix@ire or as
the presentinvention both in pure formor mxed with )
csspntaldy pree Edlpemern o domnerts The Eenispaeddn piefasstly rafers to the vinyl
x?&ig in@pgttﬁgp&ﬁl Pt ¢ e%%@lgﬁﬁ&fé'm&&g.eln%ts E& AL eRB&dilnent, the

or of "t he conpounds and | nternedi ates as nentioned
dosrpoindsaxf dordwifd @eate dsisorsemer s substantially free of
ot her enantiomeric or diastereoneric forns of the sane

19 %?ét Gs 'lgtl o%ltilé S&E: cnt Y&t ggistsc’ ﬁqtﬁe ﬁ%"&%‘%&i@&ﬁze%3 Kinase gamma

P AL eredi At est o1 n par |cuPar, e term

inkiberen iltscom@ifacairt pi poicdicamentder ths treammpnisfdisoaders related to

i nt er nedj ates havi .stereoi sQ i c excess, of at

ST dpinney. S i3 Kisass Bima SHabHE SREPoRIY St HeR frmula ()

10% of the other possible isoners) up to a
st er eoi soneri c exce of 1@0% (i.e. 100% of one isoner

and none of the othejf nofe in particular, conpounds
or internediates h

up to 100% eveyp thavi ng a
st ereoi someri c ‘exc @@6and ynst in
particul ar having a Ster&0i Somer| ess o‘ 97% up to

100% The ternms "enantionerically |pure” and

"di astereonerically pure" should understood in a
simlar way, but then having regard to the

enanti oneri c excess, and the di astereoneric excess,

asaayblens tits gedmyetricd] isomeersyiity bpically actiygdetnsms enantiomers, diastereomers

and its racemate forms, as well as pharmaceutically acceptable salts and pharmaceutically
active derivatives therecof and may be used for the preparation of a medicament for the

prophylaxis and/or treatment of disorders related to erythrocyte deficiency.
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Pure stereoi soneric fornms of the conpounds and
internmedi ates of this invention may be obtained by the

wappbioests on of art-known procedures. For i nstBCEP2005/055156

enantioners may be separated from each other by the
sel ective crystallization of their diastereoneric
salts with optically active acids or bases. Exanples
thereof are tartaric acid, dibenzoyltartaric acid,
ditoluoyltartaric acid and camphosul foni c aci d.

Al ternatively, enantioners may be separated by

chr omat ogr aphi ¢ techni ques using chiral stationary
phases. Said pure stereochem cally isoneric fornms may

| so be derived fromthe. c spondi ng Le
BedPeldrEfnioion SEhurTi P RERGTEHHE: Bigmarapet or e
tEdathérit BAd/6Eprophydd:Ss offiaenatdRgidahdibortitre irchakidg KemoDEid laacmia,
stereospecii cally. Preferably, if a specific

asiegasef pusededied} naemias i 4 conpound i swill be
synt hesi zed by stereospecific nethods of preparation.
ThRepe:iiethbstEmBhtl the AN BEhAGRRYIBdIMafIIBiONM disorder comprises an initial
enanti onerically pure starting materials. The _
diagineltaneensisprsibilization s using igyeameuniveiragthppoetay (RO or a

é%%ﬂ%%g?ggéﬂgkgkned separately by conventi onal
ma

propri ate physical separation nethods that
y advant ageously be enpl oyed are, for exanple,

4 dirthet aspect@f $hetpagsentziavénsion gerbisthinamiaoogcaytioal camppsition
col um ¢ r aphy . RO f the. . oun of ..
e REREE AR il SR GG SRR Cccptent. In
spedifiat@Bodiffiend tRe pledryacoiitios? SomPésitia fattheraitpd conefins @idlythropoetin
the internedi ates used i.n the preparation thereof, the
EbO¥ ayasiank s 2p geHegiemel conf i gur ati on was not
experinmentally determ ned. A person skilled in the art
THe phitfact@icdBéhpBsiiné HRha Presdnd i ch@dH dad be AllmaRstétbd by a variety
such conpounds usi ng art-known net hods such as, for
of yeues iacluging ial dqeetals gansdermal, PHRCURNEQWS, intiaynoys, lpFamugcular and
iMrsRsdint ended to include all isotopes of atons
occurring on the present conpounds. |sotopes include
t hose atons having the same atom c nunber but
Tiefaderinisieredulosaga @hBRO svheBgombined withdhesimltancany peeceding or

AR AR BRE i ARt e oo

um-an erium
300dUGgleT body wetphg insore prefdisbly DSEIU/kg of baatypadigtiSevén more

nu of synthetic routes be | oyed to produce
Rrﬁfggg[yn% AR 256hd SPraToD %%BEMF L they may

be synthesized using reactions known in the art. Any
BilclsubdiRidhts Wiiiie Gorhfla @y4t Geficd afBloNG: enpl oyed.

However, the follow ng synthetic routes are conveni ent

for preparation of the invention conpounds. Typi cal )

A FNASHOS RS HS HBRL T P> -8 neopRelipd hedaroraiclif grokp Rhgreunsubstituted or

QIR Bib&yERE srolpr the treatment of anaem a Field of
the inventiodn

Said carbocyclic group may be fused with an unsubstituted or substituted aryl, an
unsubstituted or substituted heteroaryl, an unsubstituted or substituted cycloalkyl or an

unsubstituted or substituted heterocycloalkyl.
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This present invention is related to the use of
sel ective PD Kinase gamma i nhibitors for the

worenvahastigire of a nedi cament for the treat ment POF/EP2005/055156

di sorders related to erythrocyte deficiency.
Specifically, the present invention is related to the
use of selective PI3 Kinase ganma inhibitors, e.g.
substituted azolidi none-vinyl fused-benzene
derivatives for the treatnentizof an anaem a, i ncluding
haenol yti ¢ anaem a, aplastic anaem a and pure red cel
anaem a. Background of the invention Erythropoietin
for use in the treatnent of anaem a : Erythropoietin

|
b Phigtoly et SHAPRANE sy PG Pt i SRt SR e
pcpaly ot spanaaee).c i, i
oSG, I{‘P%{HYQ?X?’QW%@*W lmﬂr%tzf 6’P¥R Q% @yprolr&f Turany
thich cfl“irﬁﬁ@z%lyl Noxta O&P is8Re 0B N RRMIVH Rbhidzb1yl, %Qa%ﬁzl,tl%-mazolyl

r ecept or on comm tted progeni'tof ce
lt,lxé tlbmé'l,rﬂai 5w<am!>13dt ha#- dxedﬂazcdﬂoi,éﬁr@cadlastslmbé 3 4

ORI B, L BLARE A St

1@(ﬂfeﬂidfﬁryl eblmiotmen)ﬂ lheﬁzotﬁmq&nscsﬂeﬁzmmhwlapdolgn tkothdblyl, 3H-

T I O R TA R ST )
c{&ﬂ&@l‘iﬂy‘l‘ [ﬁlllaﬁ&my‘l %mhmmtcmﬂ ﬁa[p\rﬁ daRo) ﬁhag)a 4-b]pyridyl,

en Inc., Thousand Oaks, Calif f ecornon (
rarﬁld0b352 mmmmw ?(Je]pd@tiylnqlamla,, isogwinlyl, hetrazolly e’ 8-

tﬁl}fw&‘[‘\%ﬁ uséd7t§%¢%g S%‘%H;“yi By TREAATY: carbagoly), entheny!

(ﬁmemﬂnuhvhdntravenous or subcutaneous injection. The

adm ni st ered dosage of EPO usual | y does not exceed 720
k fa t that ,EPO s a, .

Rt imelpy Mgy on i Boertfit aisvlt 4 depRustiogor

sub&ituted disReN idsubstiteted bOsubbeu e deoxad, udﬁibbmafeyl oPfublstiiused

ther;&gutic agent. Gven the |¢Eortanc

Bgorasubiitutpd orgyhstuisd (diby Oljf@gqnwhsn%lbft&uwé op Bbtituted
(fhy u&%&kﬁl 1, BhPRithed B} SbuiGRACRRARE, BEutsBRhAC " bdERd

or at | east 'to strengthen or boost the effect normally
pridoiyl, edsubptitEred,or PutBtitttedasensazoldeisubstitutpd gssmbstltuted oxazolyl

”‘%‘%ﬁﬁ‘ﬂ@ds or S?llﬁstl?lﬁ%&a/_ %dﬁgm%goggﬁpﬂ?ﬁlenai %%su%ts&tuﬁad o s&%f &?e% gpﬁlrllmldmyl

messengers ina vari
Ltnlsafsadmd omnbsmattbd/\ammlylAansuegamfds of stibstituted namdzolyl unsubstituted

(gls ) al Iq%@'r% ;{H&%ﬁ%s%;tﬁggéy sgﬁsit&p:qggﬁgagﬁ h0| ILE%EWI‘ substituted

tﬁﬁaﬁ%ﬁgﬁﬁﬁuﬁ&ﬁﬂﬁe& Blesd%@tﬁfﬁ{ea%acﬁmnhm i pid pool (class
PD ki nases (e.g. PDKgamma))

X is S, O or NH, preferably S.

Y' and Y? are independently from cach other selected from the group consisting of S, O or

-NH, preferably O.

Z is S or O, preferably O.
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are dual -speci fic kinase enzynes, neans they display
both: Iipid kinase (phosphoryl ation of

w@bwsphsis nosi ti des) as well as protei n ki nasePCT/EP2005/055156

activity, shown to be capabl e of phosphoryl ation of

ot her protein substrates, including

aut o- phosphoryl ation as intra nol ecul ar regul atory
mechani sm These enzynmes of phospholipid signalling

are activated in response to ® variety of

extra-cel lular signals such as growth factors,

m togens, integrins (cell-cell interactions) hornones,
cyt oki nes, viruses and neurotransmtters such as
escribed.in Schenme her ei nafter

R SR o g SR ol Roh iy RaE HECR eeffary g e
AN Chil e Ifdessy; h@lldﬁcy, Mﬁ{s&bithﬁedﬁbﬂ @bfiithtcd Cgmlan@a Barboxy, an
activate sone par ys that in a seco

ynsubsbipied i S@'Pﬁsutlgecf G ak@y{ﬂf VIO r %Plrﬁalrtg?ds & saﬂ%auetﬁ% &-ce

ka%)(¥ aMx c@BorsBh lunabE@e &Y or KiNRBRER @1[C6-alle alkoxycarbonyl
phosphat'ases”f or éxanpl e. The inositol phospholipid

gmihecapivolyhes indubietghited ot substétuted|GarCesaligrl amwao;grbpaylhmiammo, an
Ltbng%sgglééq cfr@}lgét '@Lﬁ&[@hgg—a f&(%ﬂd@ﬂil&, :ﬁgeéé?g ltag :ﬁﬁéu%stituted or substituted
Ci-Opilkglairéidoy, atmﬂcmaaanhsubamuumd ob yubisatuseddC00palRylraate@ tadtmonium,

. recepto S|n ki nase) oteln I i nked
ngfﬁ‘%gﬂ’%ﬁ?ﬁ‘i‘ﬁé‘ ftgﬁt@gf’{ﬁ“ FW@aét%ﬁlfﬂﬁﬁl xpﬂ spdfogyl, an
IRHRGARGE orRLGHRSNE ﬁCE-ﬁlk f‘ﬁllﬂﬁ?foﬁﬁ IPJiﬁﬁleltlhﬁédjor substituted
PIP(4,5)2 into PIP(3, whi ch turn can

G e-allsy! subfimyb suléan mn@nmmn@d OBSU%H@%%‘Iﬁer ﬁk]éldd’f@imh
sﬁLfo@l xg .B%ﬂﬁﬁw& %q(g'léugsﬁlzt@%g? El‘ gilk{%~I {3391; i S(% tc'aﬁ)%mate In

ases i 'cCac
zembhﬁpedbomnmhMRbm}lndlrectly in the generation of two
3' - phosphoi nosi tide subtypes that function as 2nd

15 SRS o PSS Sl 1205845 31 amino. n

LMaﬁﬂ”sﬁaﬁeﬂquasdﬁuBececl-@k-akaI;aﬁ mlﬁeyutuﬂea bf ﬁibsﬁm%aﬁﬁ @&alkenyl, an
(20 01 Leslie N.R et_al 01); Annu Rey Dev

‘BIS%‘?SU uieﬁ/ 5 sgastituted ?2@@19‘)’@;1 %‘%@Bbsﬁt“t%‘% Ora“I“bStﬁ't‘Fﬂd Beially]

Mox&' Jn%ngﬁ’dstlm%e?i(é)su%tlaﬁecﬂc [ ROPY1, BY ul QI6StituRd of bubstituted

Mul tiple PI3K K | sof or s categorized by their
@1&@@#1¥Y11 %k(gutﬂ!‘hmtyi antUMSIhStIWE@lﬂT aubstitutdsl C eCs-alsplroridocagonyl, an

urn“:s‘lgou Ftté)dr o sB HLBe& éi-C 1; ?(SI o?(gi z&?t ts{‘:fb %‘ute%i1 (gr su‘gstitl)lted C-Ce-

Speti
ﬁoylmﬂnb; & mfsﬂb’sniﬂitedtoﬂsﬁbﬂimtedh C( Exmk@ehﬂmdaem ur&ﬁbsli}uted or

vltlgpgé %‘Fﬁﬁ 7] an\?/%g r(llggl%e th}ltaﬁé{rggbsﬁtuté{] &gp%? a(?l 1no an

1ﬁ1‘éﬁ’$sﬁﬁdt&flﬁ*rsﬁb&i@t[i@@C}Lég-aI@Peﬁ%ﬂﬁ arpuﬁsuﬁglt&’te@&ds@stﬁﬁ@d C1-Ce-alkyl
ubi qui tiously expressed, “whi d and are nore

syfamilfangasubpti assubstityted @h@s—h%h%ﬂ@p@m unsghstituted or

T

s\Hbind e mbargk ak uBsubt;tnated)or sms&mtede:xﬁr asmisabstintehér sabmnuted Cs-

er lated in a u0|bl e [ t.he

ol ToroerdRalE o6 nsBrialor sbooR G efoudie an
eMsBtedBrdlibstindeCACHEMKBNYl-ary], an unsubstituted or substituted Co-Ce-
alkynyl aryl, carboxy, cyano, hydroxy, C;-Cs-alkoxy, nitro, acylamino, ureido,

s

sulfonylamino, sulfanyl, or sulfonyl.



As above illustrated in Schene 1, Phosphoi nositide
3-kinase (PI3K) is involved in the phosphoryl ati on of
wobmsphsts dyl i nositol (Ptdlns) on the third cap®DRPD5/055156
the inositol ring. The phosphorylation of Ptdlns to
3,4,5-triphosphate (Ptdins(3,4,5)P3), Ptdlns(3,4)P2
and Ptdlns(3)P act as second nessengers for a variety
of signal transduction pathways, including those
essential to cell proliferation, cell differentiation,
cell growmh, cell size, cell survival, apoptosis,
adhesion, cell notility, cell mgration, chenotaxis,
i nvasi on, cytoskel etal rearrangenent, cell shape

h ' i_cki bol i h
g 28R i b Brb bl s S 0 e bE fown
Pl 3- ki nase i nhibitors. These conpounds are

Aaording ©ci speefiPbRAkodimeh o tior il oRB4 R 2and® tareboth .
LY294002 has been reported to inhibit EPO induced

ryt hropoi esi s from 4+ .pr nitor.cells.(June
R i SRt dpbodiBararcoraft SRR el % SO¥ L SRR, are bom O,
9901 R2Aks#x, abote deb@tdn isspor t ed t hat Wor t manni n
prevents K562 erythrol eukem a cells from EPO i nduced

erythroid differentiagion (L. Neri et al. Cellylar
Kirilirshgraup Qo0 G137 combpinis hevis dieirmaiioeaerchy R, v’
HEhI MRVE Sncdafd YERT bb&%g&aﬁga@}/ﬁ@%/ﬂe%m%bsm&d or
conpounds are said to be PI3 Kinase inhibitors, in

substituted er-Calkp] gropp anareungabatititether subwitatad €1-Co alkenyl group,
Useky! & he t pent . .0phyl axi s of

aut %?’ﬁua{rl}&é dd:t‘saoér11E e Sﬁﬁgrﬁ’ cg%ql{lfr?é’luggrlﬁgréét ory di seases,

cardi ovascul ar di seases, neurodegenerative di seases,

bacterial or viral \nfections, kidney' diseases,
pl at el et aggregatiéh,
i njuries. Sunﬂary ft

ey, gr@ft rejection or |ung

ventifon Jt has nogcypeen
surprisingly foundWhat~%sel PNBl Ki nase’ ganmma
inhibitors are useful for the trefatnment of disorders
related to erythrocyte deficiencyg Specifically, the
present invention is related to the use of selective
Pl 3 Ki nase gamma inhibitors, e.g. substituted

b e R DY MR IPRENGEDS 7 N ng haermol yii ¢

anaem a, aplastic anaem a, pure red cel
anaem a. wherein AR?X, Y1, Y2, Z n, RlL and R2 are
described in detajls in the description hereinafter.
Description of the~ pvention: The ol |l ow ng paragraphs
provi de definitj e vargoeug chem cal noieties
that nmake up the ord to theyinvention
NP0

and are intended thro out the

specification and clains unl ess|lan otherw se expressly
set out definition provides a b@oader definition.
"Cl-C6 -alkyl" refers to nonoval ent al kyl groups
having 1 to carbon atons. This termis exenplif

AL . | ed )
By SQPS@B§°§M@E SEUIDGRRHSHNE Of pRppStithied opppstitufed gligxgf ynsubstituted
dtstdsiivlied disBRUNEbsttREd Bbuddtituted dihydrofuran, unsubstituted or substituted

(dihydro) furanyl, unsubstituted or substituted (dihydro)oxazinyl, unsubstituted or

substituted oxazinoyl, unsubstituted or substituted pyridinyl, unsubstituted or substituted

isooxazolyl, unsubstituted or substituted oxazolyl unsubstituted or substituted
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n-pentyl, n-hexyl and the like. "Aryl" refers to an
unsaturated aronmati c carbocyclic group of fromé6 to 14

w@ 2006040388 ons having a single ring (e.g., phengti/EP005/055156

mul ti pl e condensed rings (e.g., naphthyl). Preferred
aryl include phenyl, naphthyl, phenantrenyl and the
i ke. "d-Ce-al kyl aryl" refers to d-Co-al kyl groups
havi ng an aryl substituent, including benzyl,
phenet hyl and the like. "Hetewoaryl" refers to a
nmonocyclic heteroaromatic, or a bicyclic or a
tricyclic iused-ring heteroaromatic group. Particul ar
exanples of heteroaromatic groups include optionally

Qﬁﬁvg’g; I}aijen &% rgl'} g‘¥§} t‘np%{ of og%tgflg?f By cgtt%ﬂ; @Ips?ﬂ)sﬁtuted or substituted

thigalyl] mobsyiulltecpwsamiwtbd nﬂldazoifyn lliﬂsaBsﬂhkl}téd or substituted Fyrlazmyl,

trjazoly, azo 0 y
u_tlSéoss Sal"z'%uuy?dl thraZQIY§ ua%ﬁ)aﬁﬂa&eé|0w&hst®te4i tﬁwg Zl
vhsdhsBruidd FahBNGutedSBARESY! . [ 2, 3-di hydroj benzof ur y|
I sobenzofuryl, benzothienyl, benzotrlazolyl
|§obenzoth|enyl i ndol yl , |50|ndolyl 3FL|ndonI
Ryeip seleatethiForm yiie grpen @amx[snngzmpwwna@f H, helpgan: myézamm

| |z I v

&@%ﬂﬁ@fnﬂl%l&stﬁﬂ&p@ C b‘i@ napt I gioh )E}%f%shtu&ht@z 4 1,

qui noxa ci nnol I'n
ympabsdofiQ] ot-sbl])quytrtedjgli Cs—pﬂcynyio{uﬁulistiu}tpnyoﬁ mi}astituted Ci-Ce-alkyl

r I d S%Stlpl%&%o ‘%sltliuggkr gﬂ-gg%&bz{w%g %%J)%;u%o il¥l ed or substituted C;-Ce¢-

a'ikﬁ aﬁeo daﬁidhslh mﬂmm@@a |of1 aibxilmteatcl L@kydlkyl Fahﬁ’ﬁdcdtbﬁﬁ 1,

car baz , Xanth eny enzqu|no yl.m"Ct- %
e BT b R PECL Bl ARy urgRe e eRARftgiod Or-Coralkyl

J%?fa Jamind, [11\(4#3?%91%& ok Hﬁ)@{lfltédgfé: @Gdal]{c}ia) fo {1}(9 Rlﬁédﬂgﬁthﬁéd olr 5111<bst1tuted Ci-
C&Eﬂkmaﬂolamgwyuﬂsub @maeda ott substitiied ¢h Cgfatli(yrb smnog fiesubsiityted or

havi 6 bon. ' I

Dpsg EL L sfol it bR Bisnar s BRI R reliod sEtRivty

L?lrsxlﬁtltsﬁlﬁuémlsumu&éme n@k-ancyﬁdtl?ﬂyl Zﬁmumtlanw&rsggﬂulue% ?1 |C6—a1ky1
a

ﬂl@“?@%smtsabseﬂlt%%oraﬁufz%ﬁwd Gt 6?@515% spHoRylagnogry)y an unsubsfituted or

s%HQﬁﬁtb& y&%nswgeduke@ o gut%nm@émtybmd g{? %% @%‘?‘k’éﬁ‘?@’

Kenyl heteroaryl” refers to
tglsdupslterdmn snpstituteb€CeCoalkyl argly blsmbstuenqd or subsﬂituthdrﬁ‘g Ce-alkenyl-
(3- Ryl e
e BBB T o S5 sPrd A8 b R or il G

allafxlypmtral ayBndng] ukddo, mglfcﬁiyldrmmtsurfargrl Sir%@lﬁn@f al kynyl
unsaturation, preferred al kynyl groups include ethynyl

- ~propargyl (-.CH2C= ,_and the |ike.
s sphitf it viny s e e Sebrapaa o opmula )
havi ng an aryl substituent, including phenyl ethynyl
and the |ike. g2C2-C6-al kynyl hetgfoaryl" refers to
C2- C6-al kynyl g ving a heferoaryl substituent,
S

(Z::)n
~

NH (11)
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i ncludi ng 2-thienylethynyl and the
i ke."C3-C8-cycloal kyl" refers to a saturated

wa@20060epes i ¢ group of from 3 to 8 carbon at onsPCHEPIVGS/@55156

single ring (e.g., cyclohexyl) or nultiple condensed
rings (e.g., norbornyl). Preferred cycl oal kyl include
cycl opentyl, cycl ohexyl, norbornyl and the |ike.

"Het erocycl oal kyl" refers to a C3-C8-cycl oal kyl group
according to the definition above, in which up to 3
carbon atons are replaced by heteroatons chosen from
the group consisting of O S, NR R being defined as
hydrogen or nethyl Preferred het erocycl oal kyl include

B EPns oA Fonteit s aBi Ak By Torps s epppgiomers, diastercomers
an@it@eaoahiaw fofys; hoabk s phat@hcuticadlly a&@tab&] Jayt$ argfl phafBaceutically

havi ng. oal ky] suhstituent, |nc
e %@rﬁwﬁér%snfk Whererna@ efit§ 1 Br 8f5A5 2 %Yﬁ)‘ﬂ’%ﬁﬁd fdapis 0 or 1.
"d- Ce-al kyl heterocycl oal kyl" refers to d-Co-al kyl

QYRS Hid éﬁb&ﬁim@nth@ltl@ﬁﬂ)@éﬁb%tgd’ br sub@fthicl 0Us-alkyl, an unsubstituted
i ncluding 2-(I- 0|Id“w£t )ethy
$

of suestigres] Cnlb- prklsv rrw:d nr subptifater @rthyan)ursehs(ituted or
qﬁ?gtt:ﬁt_gg ﬂ;(—}%—%g %ﬁiﬁ? XNt B@Jc'fda %?Ef“?“éﬁg@r& or %b@lgded Ci1-Ce-

Fers 1o gr oups
dileyl ianyg, zmrunsmsbtw(qd ersblmrmtue@i Cs—akkeﬂly]{a'rylgan unsubstituted or
y d the like. "Acyl" refers to the
SﬁP%ﬁﬁtegég} aéle i ncl udes "d-Ce-alkyl", "aryl",
"het eroaryl " O Ce-al kyl aryl"™ or "Ct-Ce-al kyl

Ihamp&ﬁﬁryﬂﬁodﬁhdﬂcéﬁabkyl acyl" refers to d-Co-al kyl
groups having an acyl substituent, including 2-

GiCianSiibrorgitmt 3y i terelad® ST MR

2-acetyl phenyl and the |like. "Heteroaryl acyl" refers
to hetereoaryl groups having a0 acyl substituent,
i ncludi ng 2- acetyl pyridyl and
i ke."C3-C8-(hetero)cycl oal kyl y refers to 3 to 8
meneber ed cycl oal kyl or, het er ocys oa(kyl groups havi ng
an acyl substituent. syl oxy" rrfers to the gr oup
-OC(OR where R incl ydes+ Ce-al kyl ", "C2-C6-
al kenyl ", "C2-C6-al IR " C8 cycl& IkyI
het er ocycl oal kyl " heterod@c O @
“heteroaryl", "G -C 6-al kyl aryl or "Ci- CB-aIkyI
R0k }glaometn@ idobend, ke Bticadly )ﬂ:tlvre fofnds ds@nart| deY/ diasterecomers
het eroary 'C2- C6- al k ynyl ary
angjts {g:_egqa;@fﬁwsn as welb ag Ehannaceatl@ély&pwpab&eysg]t%g}q@hamnaceutlcally
acﬂ}(eg@erﬁzlaﬁwé LS ﬁﬁ%ﬁ'@ﬁlq{"uahﬂ ll% are ] ag@veadelﬁ}‘r{ad @hy 460 Tine

ers to Co- al groups having an acyl oxy
rspmseln'tsttheqpt;ona}rprbwdcmqf azio(uhk;da:oydbxy) et hyl and the
l'ike.
Still a further embodiment comprises compounds of formulae (IV), (V) and (VI) :
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"Al koxy" refers to the group -O R where R includes
"d-Ce-al kyl" or "aryl" or "hetero aryl" or "G -C

WO 200kpho3gs yl " or "Ct-C -al kyl heteroaryl". PreP@r/ERIH05/055156

al koxy groups include by way of exanple, nethoxy,

et hoxy, phenoxy and the like. "Ct-C -al kyl al koxy"
refers to Ct-C -al kyl groups having an al koxy
substituent, including 2-ethoxyethyl and the Iike.

" Al koxycarbonyl" refers to th® group -C(O OR where R
includes H "C-Ce-alkyl"™ or "aryl" or "heteroaryl" or
"Ct-Ce-alkyl aryl"™ or "Ct-Ce-al kyl heteroaryl”. "C-C
-al kyl al koxycarbonyl" refers to C-Cs-al kyl groups
havi ng an al koxycar bonyl substityent, including
2-(benzy|oxyé%&?anyl)ethyl and kggjlike §}_N
" Am nocar bonyl efers to the grgu C(O NRR wher
each R _R in8luydeg i ndependentl

-al kyl gr aryl |pr heteroaryl or !
"d-C N ero aryl" Q
refersg -al kyl grqu

su3§ [ ncludlngg - e ‘ '

and the 1ike."Acyl am no" refers to the group NRC(C»R
where eaclVIR R is |ndepéHUentIy hydr ogen, (Vi)

"C -Ce-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl"

R1GB seleut ey Rebra adgtbiip cobistiey @mydkdgah ihszen, o926, C, _Ce-alkyl, C1-Cs-

%lgfxté(re%g(?ﬁ loxy e@fg & ‘g]il lf?e‘fﬁ %ﬁiﬂgﬂ deﬁ@é% S@Fﬁl@ﬁymbodmenﬂl is

d%%hﬁﬁ@ﬁﬁ%& " C2- C6- aIkynyI aryl ™"
" C2- C6- alkynylheteroaryl "d- Ce- aIkyI cycl oal kyl ",

Stﬁr%@b&&bﬁ%&ﬁe&ﬁﬁﬁ&@bm% unds &F fofmafl( #?' acyl am no”
refers to d al kyl ™ groups” havi ng an acyl am no
substituent, including 2- fproplonylan1no)ethyl and the
like. "Ureido" reRérs toRthe group NRC(C»NR R' where

each R, R, R is |ndeo.ndently
"Ct-Ce-al kyl", "(C2-Cg“aNgenyl " alkynyl
oa kyI

" C3- C8- cycl oal kyl

“heteroaryl™, "C> Z ' IH 'Ot - aIkyI
het eroaryl", "C2- CB alkenyl ", "C2-C6-al kenyl
het eroaryl", "C2-C6- alkynyl aryy", "C2-C6-
alkynylheteroaryl "Ct - Ce- aIkyI cycl oal kyl "

" d- Ce- al kyl heterocycloalkyl , and where R and R',
A tspatumspbsiifutesd arisabstituted g8 maenbered heterpeychc gioap opansunsubstituted or

FEHEGRE S RO B SRR R A lBRMEERS, o o ¢ 1,

a-C - aIkyI gr oups haV|ng an ureldo substi tuent,
Inoot enibodjm2nat (Mhe pregehi/inuendiod @Y stardidxodenyl omaepyridktyl moiety.
"Carbamate" refers to the group -NRC(O OR where each

B0 b ESFROSBS, K, DL ORE o B 08 g gonsisin o

H or C;-Cg-alkyl.
Y is S or O, preferably O.

R' is selected from the group comprising or consisting of H, CN, carboxy, acyl, C;-Ce-
alkoxy, halogen, hydroxy, acyloxy, an unsubstituted or substituted C;-Cs-alkyl carboxy, an
unsubstituted or substituted C;-Cs-alkyl acyloxy, an unsubstituted or substituted Ci-Ce-
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"het erocycl oal kyl", "aryl", "heteroaryl", "d-Ce-al kyl

aryl"™ or "d-Ce-al kyl heteroaryl", "C2-C6-al kenyl
W@eook/040318C2- C6- al kenyl heteroaryl ™, "C2-C6- al KpemyEP2005/055156

aryl", "C2-C6- al kynyl heteroaryl", "C -Ce-al kyl

cycl oal kyl ", "d-Ce-al kyl heterocycl oal kyl". "Am no"

refers to the group -NRR where each R5R is

i ndependent|y hydrogen or "Cl-C6- alkyl" or "aryl" or
"heteroaryl” or "Ct-Ce-al kyl @ryl" or "Ct-Ce-al kyl
heteroaryl", or "cycloal kyl", or "heterocycl oal kyl ",
and where R and R, together with the nitrogen atomto
whi ch they are attached can optl onally forma

a&fgﬁ x¥ oa d h e E )#Cl oi‘) eﬂ o Ftﬁo&h%edq;h ﬁ%alﬁ}éyl a?koxycarbonyl

amihedariongl) an uhdﬂtb!;titdﬂeﬂ! or §irbstﬁﬁ1teﬁﬂ1¥@};|-d11€§tl Ritlincehibyhylpatlamino, an

PR O T h o € B AcpapRingareiiy, i PSRRI AE pypstituted
¢ de LRk |1h=é’1lio aﬁ’ﬁno Qngﬁsﬁktftﬁted%ﬁ' Xt!lbsth&ed@j] @@alﬁillkaﬁ]un(l) ammonium,

heteroary " "cycl oal kyl ™, "het erocycl oal k
sadnylpre; an mlsalhstltﬁted ot shetitited GM(tehalk)H eulrfwrwﬂqxgewlfamﬂmn 0

\%@lélz sﬁteuﬁégi:ér?e gﬂsﬁlg.ffé&r gg Ee ?Ikgfﬁl‘fﬁogflr éucfﬁr%},l lcf}ﬁdtepg 1@1ted or substituted

@GPOPalkyisulfingt, sulfartyl) aduﬁtmbathﬂa;eki og Smtiﬁltdd@ﬂ-mamﬂ sulfanyl,

a i um substi t uent ncl udi .

SR oot MR oG -l sulgrylgaipo grspiagate
BrefefdbWoR Ois Ll oro, bronp and iodo atons. "Sul fonyl oxy”
refers to a group - -0SO 2-R wherein Ris selected from

H, -Ce-al kyl ", "d-Ce-al kyl" substltuted with

Kdp &t}%“ﬁ%d frem e gragp camgmyismec sopgsising of Hobalogens peyd apring, an

qp%su%e@érlﬁoﬁ%ﬁl&utfd Clcés— vi %! bkilied Of ﬁubstltattegeCZ-(EGkalﬂcenyl an

erocycl et eroar
lmsghstltlmfrd o‘r@nbmtai Qst-theyloqusubstm@d muhsttkmnojr Cl-Ce—alkyl

cg%xy, an, %ﬁul%tugefifimél?sﬁlgﬁ%cf % b?f/ ?ﬁkyl a.cefz a&gn%ﬁbav}n}ég%r substituted
CyC- ﬂﬁ&l&)ﬂtoxycarﬁor@@ -adlukydbshittedrop sistiamdd@i-Ce-alk{d anfinocarbonyl, an

-al k sul f onyl ox refers to Ct-Cs-al kyl rougs,
%@Sﬁ@l@ %@P‘P%lﬁgtr%ﬁzycsﬂléfgt goylnEgan mﬁelmétt%gor substituted C1-Ce-
iyl A1 n® Ui ﬁﬁﬁﬂ)s@iﬁ)ﬁé@&%ﬁstﬁtﬂgd tlﬂ @J lkiﬂ?ureldguar{ @W¥ibstituted or

refers to group wher ei n 1S selected from
substitated C1-Cealkerl earb@mqtb, an unwbsewmdtq Isubstlmﬂe@’é}—@t klcyF'amino, an

u‘?u%go Eglttel:"dt (rerdsul\ol\gtl:'tur.teJI e bg? %yl alg ;% fm uns.u d Cy o gtltrléﬁ lC; Ce-alkyl

sulfatyemmmenhhsatd@d or,substityted Cl—Cl;tencgr mﬂinayl an unﬁbsﬁfmtéill dtyl

e e S STrTbA oS SRR e B S

I lc,-
sﬁ[ﬁfﬁylammggry%ry?} lJi%YéR/at yfl@%r%?’g%f%%te% l()%;})@ﬁuﬁh Cs c<::ycloa1ky1 or

Ifeé%x&gllogﬁm én ynsubstetﬂ@d or substitud-GatGeyalky] mdml ungwhstitpted or
%H%tft&?% bll Sa ﬁ%f;#?&%%naﬂ%ﬁgfﬂ%ﬁd oF su subst,l edfcllzﬁglﬁ-a,lkenyl-aryl or -

Heefredrgl, arourasubgstivupd Or stbSHtuted OM&JfaﬂitylnthryBoerétaoh@ﬂ chiboxy,
cg’ano, %l&r%)e(}_l,aéli-(é(g-alkoxy(,:%j_tro, acylamino, ureido, sulfonylamino, sulfanyl, or

sulfonyl. Preferably R” is H.

In a specific embodiment, R' and R? are both H.



C6-al kyl " substituted with hal ogens, e.g., a -SOCF 3

group, "C2-C6-al kenyl", "C2-C6- al kynyl",

wo aRed3ey/cl oal kyl ", "heterocycl oal kyl ", "aryl PCT/EP2005/055156
"heteroaryl", "G -C6-al kyl aryl"” or "G -Ce-al kyl
heteroaryl ", "C2-C6-al kenyl aryl", "C2-C6-al kenyl
heteroaryl", "C2-C6- al kynyl aryl",
" C2- C6-al kynyl heteroaryl ", "C-Ce-al kyl cycloal kyl ",

"d- Ce-al kyl heterocycl oal kyl "24 "d- Ce-al kyl sulfinyl™
refers to Ct-Cs-al kyl groups having a sul finyl

substi t uent, including 2-(nmethylsulfinyl)ethyl and the
l'ike. Sulfanyl refers to groups -S-R \/\,here R

@M ﬁ%suﬁg‘tﬁgtgg QK unsg%ﬁ@te‘i&l Oa&yl Ce%s?’gﬁ%& or uhsyl Muttedt 62—C6-a1kyeny1,

suﬁé%rtﬁi@d ot llﬁﬁﬁbfdtltuted @Cgﬁﬂ@hﬂysﬂﬂﬁhtﬁuted GBunsGBstﬁlyteﬂ ﬁabﬁoﬁyl ,an
"het erocycl oal kyl "

"het er
wsypsit or&u‘a%mgw&rch éﬁ%dr Bgh gy unsu 8@11*@6 O%II"’"i’é‘i’IVIea ¥ anyl
1Rlickbaryl, ar%is%stﬁ‘ﬁtg@ B¥dubiifhel @f%lalkenqu)ryﬁﬁ RUKENA, an
aryl' "C2- C6-al kynyl het er oaryl - Ce- al kyl
5 uppehsttitddyor Substl(tj;t@bCaCk-y]kymgltaQﬂ@cyhﬂmmrk}y BUbStlimt@f(g ungstituted
f | Qroups..i f I I
ég%y?géxyl, ?Kaglld, scilg_st%g{eg;gggﬁ ﬁlt%% bll %r% ¥1 o?t(p%é aséﬂif(gﬁayl %lo’lety
Ct -Cs-al kyl groups having a sul fanyl substi tuent,
rnrpaftmdlang} B-stlettay froml thagly)lup eomptisisgor doneistinge.a sulfonyl moiety, a

f onyl am ref 0 ro -NRSO 2-R where
iR B lEs ol St RmBL o8RGy cr ogen
"Ct-Ce-al kyl", "C2- CG al kenyl ", "C2-C6-al kynyl "
" C3- C8- cycl oal kyI "het erocycl oal kyl ", "aryl",

“heteroaryl", "G - C5- al kyl aryl" or "G -C6-al kyl
10 srP@?’@FGﬁWP“““@Z C6-al kenyl aryl", "C2-Cs-al kenyl

ete " C2- C6- aI kynyl aryl", "C2-C6-
l% ﬁﬁ/aﬁépgr oaryl", "Ct-Ce-al kyl cycl oal kyl "

1 d-Ce-a I
sul f ony #?f/hb rl? gﬁ%%{(%gyg y?‘ﬁ ét@ﬂn@ éﬂb eﬁoh@%ﬁ%é (Hat\llel ng a
28U| f Onybx’eﬂbe@nz%dhﬁcbl 5 yBRdthy e 2UlioR8-1,3-thiazolidin4-one

2- (et hyI sul f onyl am no) et h Y and the
i ke. " A2 BsliHydory A~ ’benmfdamsn -beylacthylong)- 1, BhidzohkiRe-2,4-dione
where each R, R includes independently hydrogen,

4 d- Ce- aSJE()9| 10,-d10>@9 @ﬂﬂiy‘@ﬁiﬂihracen—@%lfﬁ@t@l&i@]‘-ﬂ|3-bh1azohd1ne-2 4-dione
" C3- C8- cyc oal kyl ", "heterocycl oal’kyl"' ary

o a3 S S g i

het er oasy{4 meth{d23 @ﬁo-@ﬁ@ﬂﬂro-@ﬂyi Lbenzﬁ&az%—ﬂyl)methylene] 1,3-thiazolidine-
6al kynyl hatgsparyl ", "d-Ce-al kyI cycl oal kyl "

"d- Ce-al kyl heter ocycl oaI kyl". "Ci-C -al kyI
7am nos uﬁﬂhawemwwxet -§- ylmethylalev)v:ﬂ—imiho 4 3ethjagolidhan-Arope an

an1nosu|fon bstituent, inc
& (cycl ot %@ﬁ%ﬁ%{ﬂ% RILPE prgéﬂw?lrﬁénq “FRelione
"Substituted or unsubstituted': Unl ess otherw se o
% onst r adhE@.fpPiexethireplidinrdidengmetiyd)- mpﬂmru%ﬁl]-acryhc acid
substituent, the above set out groups, i ke "al kyl ™"
10l kenyk'i3 4.1ﬁhydfsyzh benz&] 1 Y] oxa2 -y EHSNGR)- WiszoBlie2, A-dione
groups can opt1 onal Iy be SUbStItUYGd Wwith" froml to 5

substituents sel ect
11 5-(3 —Ammo—benzo [d] isoxazol-5-ylmethylene)-thiazolidine-2,4-dione



fromthe group consisting of "d-Ce-al kyl",

" C2- C6-al kenyl ", "C2-C6-al kynyl", "cycl oal kyl "
wO bebeswses/cl oal kyl ", "d-Ce-al kyl aryl", "C - CePel/kpi005/055156
heteroaryl ™, "Cl-C6- alkyl cycloal kyl", "Ct-Co-al kyl
het er ocycl oal kyl ", "am no", "ammonium', "acyl",
"acyl oxy", "acylam no", "am nocarbonyl"”
"al koxycar bonyl ", "ureido", "aryl", "carbamate",
“heteroaryl”, "sulfinyl", "susfonyl", "alkoxy",
"sul fenyl", "hal ogen", "carboxy", trihal onethyl,

cyano, hydroxy, nercapto, nitro, and the liKke.
Alternatively said substitution could al so conprise
situations where nei ghbouring substituents have
ynder goRRchid} 9,25 SalaSol-I Pt yYenehRRzMidsdedBh -ione
functlonal substituents are i nvol ved, thus form ng,
., lactans, |actons, clic anhydrldes but al so
lécet al s3- (%ﬁit@afz:bmpﬁlranaw taylensy-siazobidinei v diong s ur e

for instance in an effort to obtain a protectlve

I?L%Féxa??a TSR e RER e TuhAupre il &{e;@agafmlde

B SRl b 585 S AN PRSI scrod n

FEURPS2/V00798 3hd! FP3WM338lgt s, ammoni um sal ts and salts
wi th organi c am nes such as w th nethyl am ne,

di met hyl am ne, trinethyl am ne, ethyl am ne,
Thei p@@ﬁ%csmqabcommsmaﬁ pthe prosamt nwﬂgmmwﬂév comprise a
[Ma %acg g%ﬁégﬁﬁfew{ﬁ d:hugnt%rr l@ﬁﬁ@]g ?son skilled in the art is
hano I et han an1ne enedi am ne,
5 d\&lameoﬁwwmic piradty oEsuchcgeet, dllu@,t obexerm¢tit compounds suitable to
fé I\Irt %?et}clg I %ﬂn%df %m ne), choline,
¥W§?8 i %%d?ﬁﬁ1ne ( Nret hyl gl ucam ne),
benethanlne (N- benzyl phenet hyl am ne), di et hyl am ne,
Tepacdicaneat oft the ﬁﬁeﬁtl‘tmmdgether with a conventionally employed adjuvant, car-

2- no- 2- hydr ox [ - an ol cai ne .as
A el o B B M Qi R O ph it A ROmRGsifions and
URit doSagded HRR/NAAA i such YSH PRGN be dhfldledds sBREY Yioh as tablets or filled
Especial |y referred salts are sodi um and potaSS|um

10 cgpsules, orlmpigs srelbap sokuions; suspersionshenaulgiang, sliys, or capsules filled
I 0]

BB SHES BLAA Ak e ot o CRIRL SRRL sl o paronr

(irtmatmrrmhcmaﬁebes uhe}; |SueMphmhcm;¢1czalcom9031uomynd Emadqmlagsforms

gt Codrie el ity Riporibnb gt withoFadditional
Aok aﬁﬁﬁdahd%%ndxpldayﬁfdcsbémmlcd@ dg@lfonﬁyinw bmﬁalaqngd sultable
phosphoric acid, nitric_acid, the |ike and salts
15 eﬂ’@ eiRngunholihe agtive 1%8??‘8@“@9@@%&‘“% é‘tlﬁhéhea@reald%%ly dosage
obE @ﬁéé& acid, succinic acid, nalic acid,
rlc a naleic aci d, ascorbic aci d, benzoic
aC|d tannic acid, panpic acid, alginic aci d,
Tl p}]gmmcamﬁqal q@msﬂwaphﬁ the\prssent inyenigom azn he pdministered by a variety
SRR RERARE DS L et R B RO Ukinuscular and
ipﬁarasmcmﬁ dodlobiyioacioe p@hkdmmuaﬁmmnakesm fosmlofibwlk Hauid

erson skilled i whi ch sp fical
20 PhBOTRe LR péFlespgyw VbR hov e pRmppsitions are

préfeneRin udit dd'Sa%e ford&@y BilalR acE{lratelaosmg THRASREAFRYds¥ge forms”
h dr ogen, or benzyl, Ci-
relers to phy51ca11y screte units suitable as umtary dosages for human subjects and other
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al kyl, C2-C6-al kenyl, C2-C6-al kynyl, d-Co-al kyl aryl,
Ct-C -al kyl heteroaryl, cycloal kyl, heterocycl oal kyl,

w@eme/H4G388 a counterion, including chloride, breoi/aER2005055156

i odi de, -Oal kyl, toluenesul fonate, nethylsulfonate,
sul fonate, phosphate, or carboxylate (such as
benzoate, succinate, acetate, glycolate, naleate,

mal ate, fumarate, citrate, tartrate, ascorbate

ci nnanpat e, mandel oate, and diéphenyl acet ate).
"Pharmaceutically active derivative" refers to any
conpound that upon adm nistration to the recipient, is
capable of providing directly or indirectly, t he

a her ei
U

HO

nt i C,.excess
fg %161(%i {,111]12 ccbniagamg b gr?dr%getrm ilreg q 1&{ ?]f a§tl‘5§/m ﬁmal c(a?mﬁated to
RSJUTT RIS deSirédhcrap@ftic @ fTedt, 1@-asfocRyith MthiasultiblOpharmgceutical
non-racemc, starting. materjals d/or reagents or a
Xgipignk Jiveicabifiy dospgrgodns inglyds pisfillec REGaRcased wEpqujes or syringes
STRPliquid §drpd4i RS b 5@11&’ Satféts Q:Qﬁsu‘fé@%mﬂeqm%rm {13 chedOrRBI/ET
of at | east” about %ee is yielded. General formla
c(on)poal@gm & swgh comporitignsethe HB Kinasergaimona inhibioris mpually @gninor
&)ﬁ)oh&ﬂk O aBout' 0t Fto%?&ﬂ%% lg)ﬁ\laei' ﬁt? rréférab& 0919 51& %?ll It(y about
OVE T OP e a8 enantl Oners.” 4 &St ereoner 1S
408c Byreeighf) avithsthe egnaiwlel béisg pdrivusweldciics cxaiahyerammqﬁbadsklﬁg aids
sg{ts t her eof Pref rred pharmaceutical ly acceptable
helpfylfopformg t?%?‘?ﬂf? dostRe OB present invention are
acid addition salts formed wi th pharmaceutically
TG Gia Toral sQitdslé B otdl k@mhydaaeiinay irdudch YidllaBle it dis or nonaqueous
sul fate or blsulfate phosphat e or hydrogen phosphat e
vehisleavih byfns suspendiag elad diseasing agentacelorants Bayoss and the like.
| actate, citrate, tartrate, gluconate,
JeidTeReSHL RBRNEE foRSARBRE SN ARG oRlowR}dn edlents or compounds ofa
par a-t ol uénesul fonate salts. The corrpoun%lr
sgné@remuw rbatder sehrag ynigrecrybiabing eelludese Fgum trsgamth or gelatine; an
I [ s
féﬁeé} Suckas Sarch b ?agﬁog 8 db nﬁt%gr%tlf%é%eﬁ{'& ﬁ9£1§1%1& 44, Phithogel, or
doeni ethrghj d lnkticumt Suek ap hmgiyésmm stbarhtopa glidahi shich ameolmﬂaemylcon dio-

) wpecrflc enbodi ment, the conpoundg of. fornul a (
’%\ﬁ?f‘e PEIEHBR 88CTAS raéﬁucégsﬁé’éﬁac&g Thar pFlawxing agﬁt{}éﬂ‘ih eg,pepper—

rﬁfﬁﬂﬁhe‘iﬁﬁ shlibyldi’@ ouaﬁngé ﬂa%»%hﬁgt ive PI3 Kinase gamm
inhibitor in the manufacturé of a nedi cament for the

treatment of disorders related to erythrocyte

Ia@ﬁabre@ﬁ@yommr@quarzpr@%%e@apﬁrernreﬁ 1@.5&%1116 WAp e phgsphate-buf-
1R sDEheUr of RF 1H; c%bﬁr% (%arﬁ&s Wedvn A% i?lohé i ASRTBE hkki@ned, the P13

I soners, its optica Yy active rns as enantloners
Kiinagstgsmeumishibitomid surtlscornmoelrtnamels frypicadly aasinge¢ompmgent, frequently

ARG G35 HARETEMEN 4 S TR b

thé Bloa Mat irjéctdflc Mayalo eéﬁfﬁﬁlEPU)(Er atdmela@r@ahyhﬁag s and/ or
treat ment of disorders reI ated to erythrocyte

cie refe di ment, the selectiv
abRy S Are e PP R Pr Sl ATEIard ot iFgpiabl gompbsitions arc
ﬂlét@@tr?ﬁienﬁaﬁdé unrtﬁétQﬁMﬁzﬂ% hSwall ad6EMmEINE RBhkighes and the like are
di sorders includi ng haenol ytic anaem a, .apl astic

sgheis ig Bart 5 of Bemiggtop | Rhagmageptieal Sciences, 30" Edition, 2000, Marck
Publishing Company, Easton, Pennsylvania, which is incorporated herein by reference.



In a specific enbodi nent, the treatnent of the
haenat ol ogi cal di sorder conprises an initial or a

WG povalosmneous sensi bilisation step using | ow aPOURPEOB55156
erythropoetin (EPO) or a variant or analog thereof. A
farther aspect of the present invention consists in a
phar maceuti cal conposition conprising a Pl 3 Kinase
gama i nhi bitor and a pharmaceutically acceptabl e
excipient. In a specific enbodi nent the pharnmaceutica
conposition furthernore contains an erythropoetin
(EPO, a variant or an anal og thereof. The
pharnaceutical conpositions of the present invention

a e ad |stere by a variety. of ut es | udi n
i R R T U Rt S
frdth E@gﬂﬁmfevm aaseamgnb did(‘jlivé@l’bﬁstains A H&c?ﬁﬁ@ﬂbﬂ‘rélﬁés&ﬂtaﬁog agaiined

n conbi ne th the sinmultane recedi,n
rsfea%?m eﬁi%?ﬂn akrReriP$ laﬁbeolﬁcworateﬁ@wrwi%@ féglmgéon s Pharma-
dehbiBistphcisual |y does not exceed about 300 | U kg of
body wei ght, nore preferably 250 | U kg of body weight,
even nore preferably not nore than 250, 150, 75 or 50
| U kg of body weight. The substituents within formula
(1) are defined as follows: Ais an unsubstituted or
substituted 5-8 nenbered heterocyclic group or an
unsubstituted or substituted carbocyclic group. Said
car bocyclic group may be fused with an unsubstituted
or substituted aryl, an unsubstituted or substituted
heteroaryl, an unsubstituted or substituted cycl oal kyl
or an unsubstituted or substituted
het er ocycl oal kyl . Such heterocyclic or carbocyclic
groups conprise aryl, heteroaryl, cycloal kyl and
het erocycl oal kyl, includi ng phenyl, phenantrenyl,
cycl opentyl, cycl ohexyl, norbornyl, pyrrolidine,
pi peri di ne, piperazine, 1-methyl piperazine,
nor phol i ne, pyrrolyl, furanyl, thienyl, imdazolyl,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,
pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,

1, 2, 3-oxadi azol yl, 1, 2, 4-oxadi azol yl,

1, 2, 5-oxadi azol yl, 1,3, 4- oxadiazolyl,I,3,4-triazinyl,
1,2,3-triazinyl, benzoiuryl, [2,3-dihydro] benzofuryl,
i sobenzofuryl, benzothienyl, benzotriazolyl,

i sobenzot hi enyl, indolyl, isoindolyl, 3Hi ndolyl,
benzi m dazol yl, im dazo[l, 2-a] pyridyl, benzothiazolyl,
benzoxazol yl, quinolizinyl, quinazolinyl, pthalazinyl,
qui noxal i nyl, cinnolinyl, napthyridinyl,

pyri do[ 3, 4-b] pyridyl, pyrido[3, 2-b]pyridyl,
pyrido[ 4, 3-b] pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8- tetrahydroquinolyl,
5,6,7,8-tetrahydroi soqui nolyl, purinyl, pteridinyl,
car bazol yl, xanthenyl or benzoqui nol yl
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Furt her exanpl ary heterocyclic or carbocyclic groups A
i ncl ude unsubstituted or substituted dioxol,

wap®aosisig ut ed or substituted di oxi n, unsubst i PCE/EP200%/055156

substituted di hydroi uran, unsubstituted or substituted
(di hydro) iuranyl, unsubstituted or substituted

(di hydr o) oxazi nyl, unsubstituted or substituted

oxazi noyl, unsubstituted or substituted pyridinyl,
unsubstituted or substituted i8sooxazol yl,
unsubstituted or substituted oxazolyl unsubstituted or
substituted (di hydro)napthal enyl, unsubstituted or
substituted pyrimdinyl, unsubstituted or substituted

lgxri aéeoiél_lB. !O:nic,cupﬁc,st ituted or substituted imdazolyl,
stituted pyrazinyl, unsubstituted

or substituted thiazolyl, unsubstituted or substituted
Thei cadipaamadsyised acosdiregs to thit reseat ingerioh iatedetedtive inhibitors of P13

adi azol X.is S, Oor NH. preferably S .Yl and .
AT T 1 ompg R B e b oL G et iRt BT Kinase
GAhMhaP ShBibitihg PO KihasSalpha ordidita VIBfcSralBta¥lyheyZark @ tidhes, even

or O preferably ORl is selected fromthe group i
raeriprafeably nagre ghen$i tipgsipore actiye iciphikiing BhKinageygamma than in
G 6 Q98 hydr oxy, acyl oxy, an
1%%%&@?#?%E@é%egpﬁéubs??iuted Ct-C -al kyl carboxy, an

unsubstituted or substituted d-C -al kyl acyl oxy, an
Toesadss theragmpguasds is igyes iof ek gelativig -with resplecitp klepdgoforms of PI3

! X g i.fut tituted
SRR B e BRO Rl e Hindthe SEE "' L
d) BHgib Fhriotighipad PI3K Bpib &inatadsex) (Bind@ig-azsavy:|
am nocar bonyl, acylam no, an unsubstituted or
ubstituted d-C -al.kyl acyl.am no rei do .
SRt ep et Rl an ey e hgIpey, Ay pmersham) with
tBEt4paAcitPor HebmyBIat(h p(bl?@ﬁioﬁfc aBtibistit)itb bR phbspholipidk With high
ani no, anmmoni.u sul f onyl oxy, .an unsubstituted or )
af{inibt end ppecificity. Ehe §1’1R9113U§’E}IP¥@HW%A?,53Y31§ bassApn thegpopertics of

wHéthHbe?ﬁ ; ht utsed3y- ; I :

su finfk%ﬁgﬁgﬂﬁééﬁggﬁéJ%edﬁoquﬁggngﬁ?ggggéﬁﬁyg(ﬁn cin allows
tbeitidteatiph of phispberylajeddipidisubstvaied afier anduloatios whtht rie¢ambggant PI3K and
d-.C -al sul f anyl | f onyl am no,.. an.unsubst i.t ut ed
oL YR R Eeerd By b e B pidh B e sea
Headsthffagh ieirgpediiobindibgtto flonyxidd. R2 is sel ected from

the group conprising or consisting of H hal ogen,

C ani an unsubstjtuted or substitute -C ...
T4 184 SO MR S hme e § e hS Eeisorpbundal Tomhas Th{sgluhyized in 6%
BRSO §dNasHdiat dehEshurtiorS 81001 30)165, ¢ 8- BoKBNYD1, (8001 uM of the

unsubstituted or substituted d- ¢ Zal’kyl’ carboxy, an
togi sompeund)iteifolpwingmssaytcqmpandots are addedy1) Sigh(p8 nghpf Human

het | ey it
rg{lk oxy%:ngﬁégﬁgl??& aof}f uns B%goftg ﬂ%g%‘?ﬁé E%lsqelp ¢ Su‘t“élaﬂv&tpHC7 4, DTT1
mM dadl cttgiangbeal 3303)l 1,0 el lipklubistlidsuhé d) D0 pisafikihast buffer

yl acyl oxy, an unsubstituted or substituted

(%_iEC]@énggl 0afrigMetds 30mM.JXET M. ir(ducesphosphate 1mM, NasVOs
ﬁ)'dkiﬁ\ti,i NERR 03 %?M‘I)f«l:pey h& hﬁ@; pHf.4Y NS Scubticndi Bom

temperature for 180 minutes, with gentle agitation, the reaction is stopped by addition of 60

ul of a solution containing 100 ng of neomycin-coated PVT SPA beads in PBS containing
ATP 10mM and EDTA 5mM. The assay is further incubated at room temperature for 60



5

ct
at
wa@Enispisigt ed Ct -
ct
d

substi t ut ed
substi t ut ed

al kyl carbamate, an unsubstituted or
al kyl am no, an unsubstituted or

-al kyl al koxy, an unsubsti t UP€OEPR2005/055156
substituted al kyl sul fanyl, an unsubstituted or
substituted d-C -al kyl sulfinyl, an unsubstituted or
substituted & -C -al kyl sulfonyl, an unsubstituted or
substituted d-Co-al kyl sul fonyl am noary” an
unsubstituted or substituted ®aryl, an unsubstituted or
substituted C3- C8-cycloal kyl or heterocycloal kyl, an
unsubstituted or substituted CC -al kyl aryl, an
unsubstituted or substituted C2-C6-al kenyl -aryl, an

fglglf’lgig iwii,tihtz‘:’%{}t %Q?%-H?,%?’zaxlgf;wl)tdﬁﬁlegcgf;q%é&h%hﬁ@? ¥(|F %e%rn}lylcin- SPA beads.
AfetIpacvipiation bEihe @corBydif-06uEPV T SPAth oy 5 miftes at 1500 x g,

sulfonyl.p is_an integ 0,. or 2, preferably n is 0

féﬁ&lloic.t“’ﬁ/@ §ﬁn§§? Brig ﬂ't‘aé‘&%F‘E {’}ﬁ S‘Emélatlﬂ’é EHR N # 8"%1%% NaepPria
besidqignt of the invention, RL and R2 are both H In

a farther specific enbodi nent according to the
invention, Xis S Y1 and Y2 are both O Rl and R2 are

B valney indratedrie tespest ohPI3K (0or PA3K Peet GBE-PEIIG ogredrro Bie ICso

f | hay he f I ,
G, ol Ser SRR AR it orl i Rt ) o

specifically Rlmay be an unsubstituted or substituted
Cl-C4 al kyl group or an unsubstituted or substituted
Cl- G5 al kenyl group, carboxy, cyano, Cl-C4-al koxy,
nitro, acylamno, ureido. Still further conpounds have
the formula (I1-a) Ais selected fromthe group

consi sting of unsubstituted or substituted dioxol,
unsubstituted or substituted dioxin, unsubstituted or
substi tuted di hydrofuran, unsubstituted or substituted
(di hydro) iuranyl, unsubstituted or substituted

(di hydr o) oxazi nyl, unsubstituted or substituted

oxazi noyl, unsubstituted or substituted pyridinyl,
unsubstituted or substituted isooxazolyl,
unsubstituted or substituted oxazolyl unsubstituted or
substi tut ed(di hydro) napt hal enyl, unsubstituted or
substituted pyrimdinyl, unsubstituted or substituted
triazolyl, unsubstituted or substituted im dazolyl,
unsubstituted or substituted pyrazinyl, unsubstituted
or substituted thiazolyl, unsubstituted or substituted
t hi adi azol yl, unsubstituted or substituted

oxadi azolyl. R2 is selected fromthe group conprising
or consisting of H, hal ogen, acyl, am no,
unsubstituted or substituted Ct-C -al kyl,
unsubstituted or substituted C2-C6-al kenyl ,
unsubstituted or substituted C2-C6-al kynyl,
unsubstituted or substituted d-C -al kyl carboxy,
unsubstituted or substituted d-C -al kyl acyl,
unsubstituted or substituted Cl-C6- al kyl

al koxycarbonyl, unsubstituted or substituted CC

-al kyl am nocarbonyl, unsubstituted or substituted
Ct-C -al kyl acyl oxy, unsubstituted or substituted & -C
- al kyl



acyl am no,
urei do,
W@ 2006anst e,
am no,
al koxy,
sul fanyl ,
sul finyl,
sul fonyl ,
sul fonyl am
aryl,
het er ocycl o
-al kyl aryl,

B A

nitro

al koxy,

unsubstituted or

unsubstituted or

noaryl ,

al kyl ,

substituted Ct-C -al kyl

unsubstituted or substituted Cl- C6-al kyl

substituted d-C -edkEP2005/055156

unsubstituted or substituted C-C -al kyl
unsubstituted or substituted C-C -al kyl
unsubstituted or substituted C-C -al kyl
unsubstituted or substituted C-C -al kyl
unsubstituted or sulestituted d-C -al kyl

an unsubstituted or substituted
unsubstituted or substituted C3-C8-cycl oal kyl
unsubstituted or substituted Ct-C

or

unsubstituted or substituted

ary carboxy,
acvlan1no

ALYk toﬂpﬁ%ﬁe tuted or substituted

cyano, hydroxy, Cl-C6-
urei do, sulfonylam no,

sulg , O
thiazaolidin

e R

used-

specific
es PAKS, 1660 (1 M)

formuia (I

Uﬂa@W@H as

enPKe. IGer(i Vit i
| somer s .70

ok
Ul bal

di aster eonef

HE'S
ros v

y abl.l ﬁgl Ot 1B

s and 1 racem

ts geoﬁﬁﬁricm
| as 2

phar mpceut |
active deri

cal |y axssept abl e

/atives thereof

s—erant é}llcl S5
ht e forne, as wel
hceut | cadd y
R1] R2 are

as abeve def

i ned #hH6n is 0

salts ggd pharm
wherein Yl Z ,
uted o5

enbodi et

-alkyf, an

Rt—s HIIbUUbl
hnsubst T uted or

or 1. M&7a speci
- al kyl

aryl,gan un
ghasubstitut

Substi toogd or s

d—or—substitute
=e0—oF—SUHPSHH-HUHH

toted substi

substituted CrC
an 20

*I C3-C8 r\\/r\l na| kwl

(ald
ot

-het eYocycl

bal kyl , O&h unsub

ibsti tubed aryl,
Ltitutedr subs{ituted 20

CI1-Coz ar Ky
C2- C6-al ken

aryt, o g unsup
|-aryl, an unsu

>t|tu1e9 I SubSTitured, o7
pstituted or substituted

C2- Cog al kyn

[« 3 | fort h

y| arylo.00Bn a sp

hy thi A=l 1 A nAn

=C|f|c @®od2odi nen| Y1 is2@8

fricnd ho

C T 11 T ol C Il

deri V&t i ves

o CIit AZ U T Ol 1ot

are of %P¥rnul a

- v Il‘yl LIAZE=AYAY] L= A~

111) agWel | as

geomalt rical
enanti oners

I SOMErggesl LS Op
di astereoners

rcalTypgagtive 1
nd its racemte

wel | 1@s phaf

maceutd-@al |y ac

,eptabI@3§aIts al

P SO W T
IJIIG.I Mnmaccutll

Rl ald R2 a

bl |« ot @ o Ao
e as abitte def

Vall VCD IICI CUI

hed (the 2dotted i

reprelaents
Still a fur

he optg@nal pre

sence 23 doubl ¢ bond) 4.17

her enbhodi nent

*nrmrl ses rnrmmndq of

fornmul ae (1V),

(V) and (V1)

Rl i s selected fromthe

THHRUIP ICQRAIuSE bﬂ@l&ﬁvmﬂmgﬁlmmtbﬁl ogen, cyano, G-C
-aIRyI Cl- C6- al koxy, acyl, al koxy carbonyl, while R2
is as above defined. In a speC|f|c enbodlnent R2 is an

amno noiety. Still

a further enbodi nent conprises

conpounds of fornmula (T) Ais an unsubstituted or
substituted 5-8 nmenbered heterocyclic group or an
unsubstituted or substituted carbocyclic group.

Preferably,

A is a heterocyclic noiety.
enbodi nent of the present
or a pyridinyl

noi ety.

I n one

invention A is a dioxol enyl
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Xis S Oor -NR 3, preferably S. R3 is selected from
the group conprising or consisting of H or

w@ooee4Bikyl . Y is S or O preferably O Rl i SPGEERMI&S5156

fromthe group conprising or consisting of H, CN,

car boxy, acyl, Cl-C6- al koxy, hal ogen, hydroxy,

acyl oxy, an unsubstituted or substituted d-C -al kyl
carboxy, an unsubstituted or substituted d-Co-al kyl
acyl oxy, an unsubstituted or Hubstituted Cl-C6-al kyl
al koxy, al koxycarbonyl, an unsubstituted or
substituted C-C -al kyl al koxycarbonyl, am nocarbonyl,
an unsubstituted or substituted C-C -al kyl

am nocar bonyl, acylam no, an unsubstituted or

j yl am no, ureido, an
@%@?ﬁ{eﬁ%@ﬂh@gﬁ%hﬁaﬂ uited & -C -al kyl wureido,

am no, an unsubstituted or substituted C-C -al kyl
Iamstigaticmmfnim' affect GBS mHilwisors omthe ldﬁﬁamsiatibm vEmdd oell population,

g %Ig{l e?f?‘g%sijofl og%gﬁe{eat{!%%g g%l oxgi k’@ fg@f' ¥e61]’t1§/1ﬁpure systems. A

#0d|H, iweyd expistedinsubstituted or substituted C-C -al kyl
sul finyl, sulfanyl, an unsubstituted or substituted
- C -al kyl sulfan I fonyl am no, an unsubstituted
{(gQntaipun, HOQI?‘E sul fonyl ami no or car banat e.
Preferably Rl is H R2 is selected fromthe group
DiPRRntisticilof®ons-Blasto St defgediterhcelivih@iBE redaeM line 8y "Somi- optimal
an unsubstituted or substituted C-C -al kyl, an
SYFLETB &t TopRACERS tb?a e@%@?ﬁl pigadenydormuigg dnis hwauseaqf the lack of IL3 and
tituted C2-C6-al kynyl, an
ﬁ%%%ga%%léttu? or s stituted d-C -al kyl carboxy, an

unsubsti t ut ed or substituted &-C -al kyl acyl, an
'I]wsqubgnewpmilggmmre JNVEM quiitrs dnediung 30Yolpye- —selected fetal calf serum, 1%

S THERERY by BRSO, YBEH BBl Spro
SCR;loaUlnyllﬂ,a,cyU@pp an unsubstituted or substituted
Cl- C6- al kyl acylam no, an unsubstituted or
stituyt CtEC.-aht } urei do, an unsubstituted or
(@niagning 'é' carbamate, an unsubstituted or
substituted Ct-C -al kyl am no, an unsubstituted or
(Sdl&ﬁ}t fohtﬁng@ndaﬁéayal‘ Heydultateloonditiomsaret TMINtdul tufeatedilim, 30 % pre-

bst it I fanyl nsubstityted or

eloget f?tglt%ﬂsam@ 1ap %r‘\ Gl g 40 %qmﬂﬁ%ffw&eﬁmfwn 10-6
Muh%fcaptb@cﬁa@ 1@ng/%hls\dF mmms 7anil @?u bﬁ)‘OU/MI R4, 98ng/ml
substituted d-Co-al kyl sul fonyl ani noary aryl
M ePlodk3 Yo agan unsubstituted or substituted
C3- C8-cycl oal kyl or heterocycl oal kyl, an unsubstituted

TR b by BIOHorBiold D HESUTAL bl D rpanded o

kSrdaw (Setriplastieth€Rol06y @lsa\gewvbr Bow cytometry weteteloar atday 88, 6 9 and
lénSUbSt ituted or substituted C2-C6-al kynyl aryl or
“heteroaryl, carboxy, cyano, hydroxy, C-C -alkoxy,
nitro, acylam no, ureido, sulfonylamno, sulfanyl, or
"Ehel dotumy lassalPrwenk €irsa lpbforiizdiis thid. absence of the test compounds of formula (T)

in order to determine the CFU rate (colony forming unit). After 13 days the number of

_{—

colonies was assessed. In a second run the same assay was performed using a test

compound according to formula (I) added to the culture systems at day 1.
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In a specific enbodinment, Rl and R2 are both HGis a
substituted or unsubstituted G -C -al kyl, substituted

w@eooanssbst i t ut ed C2- C6- al kyenyl, substitut ed BPET/EP2005/055156

unsubstituted C2-C6-al kynyl, substituted or
unsubstituted heteroaryl, an unsubstituted or
substituted d-C -al kyl aryl, an unsubstituted or
substituted d-C -al kyl heteroaryl, an unsubstituted or
substituted C2-C6-al kenyl -aryid2 or -heteroaryl, an
unsubstituted or substituted C2-C6-al kynyl aryl or
-heteroaryl, substituted or unsubstituted d-C -al koxy,
cyano substituted or unsubstituted d-C -acyl or Gis

lgl]; gﬂ %e‘%l gﬂ%ﬁf ‘ﬁ%’rnﬁ é‘?‘r H‘éoeza{l:ltug %{ﬁ%ﬁgﬂmwen{em cells

aﬂiﬁldﬁw regau&ymowmgasuaw BﬁEpd el Tm@@b &klemtﬁﬁ“ﬂt&tgst

0X Speci fic conpounds are : Exanple Name 1 5-(|
cog‘tp@gmis@gp(g;l@g 1 fopmplat(yandhegxpansion of hematopoietic progenitor cells and

méh%gﬁgégkgg% %amfwgéﬁogg’é?@g[thiOXOJ

3-thiazolidin-4-one 3
(501QIB' @rruinaymits)and the b&mmiﬂm@i Gly@phonined ignatked)on| thaeel ksugface

‘%erf P@edfé mcﬁ'ﬂg%%é SiEgL cﬁtlr?%hrﬁgﬂ‘t'sﬁr Addijionally, {hepresonce olihg cell

sudfaddunsiged CDBMerag aldo doaliered td Ssséss theddifferehtitdiod status of the in vitro
3- benzaodj.oxol - 5-yl ) net hyl ene] - |

exgartdﬁa livcaesie. 2, 4- di one

5-1 (4- et hyl - 3- oxo- 3, 4-di hydr o- 2H- |

Tléatﬁ%ﬁtz@é@%si tgnﬁ to¥él doMEgoddseiRedrding te forRiufZ(®) reslilid8 in a significantly

h1 gwé é}ﬁp@@l e gp@, Lai¢ ogntquq;@fi W]lseqpét}paged, tpthegintreated control. For instance the

oA BAbb AR (o 513 podionol Syimetyiency 135

thzaidined2 4-dione) results in a 4-fold i mcrease of the expansion over the control in 13

%y%%}l(t 5245181%}%32 tlthelgqle Zp%lal era{}on st noq ¢ ancexl1 yl') - benzof ura

5- (3, 4- D hydro- 2H benzo[ | , 4] oxazi n- 6-yl met hyl ene)-thi a

Raditivdicrpandioh-ratc 0N §1ylAl- p051t1ve cells: At day 0, the stage of differentiation only
-(3-Am I hyl I

fgw(zi% Ay Feg]gea?'g n }%L d!)slltsl\(?ex 1s antlggtl 1antducedebr;let}1e ﬂlhl%zg%f Ithci:I Enpo-

r'éCe%e&zaﬁ& to ZleSdcPXactidgThe PPy réRplY (1BRRTHR)1BY Thi Sk8sién fate is

-1 0ne

@Mll@lqﬂl agéh%ab@@lnmmmbahomkvﬁmsrtwe@ﬁ@g atithy timopeigt efantpreat
PRI e ahplanerbe o G RgrErcds e TR 5.

Ildene cyananlde The conpounds of forrmula (1) may be
Rifatraadobghicat mbibdkiongp fPH-3Ktyen sing tthicoud st cdmpomrids aclcoirdlng to formula (T)

PCT/ EPO2/ 1 00798 andEP- 031 8 The eutlca
%ﬂ‘ﬁgé‘} L3l %ﬁ%‘e@tedt"ﬁée%‘tlét%rﬁfﬁﬁgétt’ff?‘iﬁ’ﬁn tr.ae P%Fe an increased
Iﬁ@ﬁ@ﬁﬁ@ﬁoﬁﬂﬁﬁﬁkﬂgceutlCa||y acceptable carrier,
| uent or excipient. A person skilled in the art IS
amare of a whole variety of such carrier, diluent or

Hhecarpvibactersoginntion SGF: Hop and Bpe smeksulfigient for an expansion of
g'hgﬁﬁt%gs)kﬁééellc P13 ‘i’és‘uittﬂﬁt 10&%% EEE?anQ'ﬁ?d% cAis B{}teea/en under

nvention, together with a convent onal l'y enpl oye
thaesubroptimalaronditions the inhibition of PI-3Ky caused a higher expansion of the

CD34-positive cells
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rier, diluent or excipient my be placed into the form
of pharnmaceutical conpositions and unit dosages

wo bmseaf3is and in such form nmay be enpl oyed as BOI/ER®)5/055156

such as tablets or filled capsules, or |iquids such as
sol utions, suspensions, enulsions, elixirs, or
capsules filled with the sane, all for oral use, or in
the formof sterile injectable solutions for

parenteral (including subcutaseous use). Such
pharmaceuti cal conpositions and unit dosage forns
thereof nmay conprise ingredients in conventiona
proportions, with or wi thout additional active

onmpound r~principles. and s ni t.dosage forns
KEFRRHRSA G S o BRP i Ga Bi RSP Bl et an
iaflidné¢€ of PIISICHOEME 1A IIEESHIAAI0R stobd Buttal® at thePPsiREitekabveY. This
dosage range to be enpl oyed. The pharmaceutica
@ vp eenfirmea by dhe analysis oé hererythieidealonynforning yaits (CFU-E) and burst
:@gﬂ%ghﬁﬁ§gﬁquy a variety of routes including oral

rectdl, t angdernal, subcut aneous, i ntravenous,

i ntranmuscul ar and i ntranasal. The conpositions for
Theabsclutgienpansioatratonf CEH-GMke t he form of bul k 1iquid

ol.utions or s ensi ons. o ul 0 [S. r L
B P Eeon VAP S st SESRES bl T, gpmbination
@Uﬂséqlﬁﬁﬁﬁgﬂ% CB‘UIEM]Ic éxphngion is]tc\&t'}eloaﬁ Wﬁ;ﬁ'@i ﬁblaelﬁhﬂgiumTMplemented
term "uni osa orng” refers to physically discrete
mls Hg'l}i’ ltlﬁﬁi éMgésﬁﬁlil‘ng‘g/ dosages for human subjects
and ot hermammal s, each unit containing a predeterm ned
quantity of active material calculated to produce the
desired therapeutic effect, in association with a
sui t abl e pharmaceuti cal excipient. Typical unit dosage
forms include prefilled, preneasured anpoul es or

1%f the liquid conpositions or pills, tablets,
capsules or the like in the case of solid

COMPOBZinhh@BBrocdkB SUANTRAAP BRichéA SE:. 2@@?p.§5’$—75¥m%
gamma inhibitor is usually a m nor conponent (from

abdutLegliaNRoctahohem ey 1 (). 2760-8(2901af er abl y from
abgut t 409 [ j i nder
be?hégégpgéﬁgpééﬂ?gé%g%gﬁﬁggﬁéeé?%kg%ggg%%@gzsing ai ds
he#t piTokef Dkt 4@l Mgl LifeSd exi(5)gu76ler 2902)pr m  Li qui d

for sui tabl e for_oral_ ad i strat i ncl udea
o S AT RS SR SNy, ! dea
sugPanst RIMIRIELENE SPAN Bk Pétir@Rd) Heomatdbg) 3902602)f dguvor s
and the like. Solid forns may include, for exanple,

any- df Nenieet plo Ceblpnyignalling bt @992 21or conpounds of a
si g /BB i fy708 Pi nder such as microcrystalline
cellulose, gun1?ragacanth or gel atine; an excipient
sugh EB030aB I8 or | actose, a disintegrating agent such
as alginic acid, Prinogel, or corn starch; a |ubricant
such as magnesium stearate; a glidant such as
colloidal silicon dioxide; a sweetening agent such as
sucrose or saccharin; or a flavoring agent such as
pepper mnt, nmethyl salicylate, or orange flavoring.

I nj ectabl e conpositions are typically based upon
injectable sterile saline or phosphate- buf
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fered saline or other injectable carriers known in the
art. As above nentioned, the PI3 Kinase gama

WO edvl0#308 i n such conpositions is typically aP@i/RP005/055156

conmponent, frequently rangi ng between 0.05 to 10% by
wei ght with the remai nder being the injectable carrier
and the like. The injectable may al so contain EPO or a
vari ant or an anal og The above descri bed conponents
for orally adm ni stered or inj4ectable conpositions are
merely representative. Further materials as well as
processing techniques and the |ike are set out in Part
5 of Rem ngton 's Pharmaceutical Sciences, 20th
EEdition, 2000, Marck Publishing Conpany, Easton,

yl vani a, mhich i's incorporated herein by
b e R L
sustfad the tredttkarslisdrdess @hkddve ciytirpsite dsficichedescri pti on
of representative sustai ned rel ease materials can al so

und in the |nc or at naterla s,..in. Re ton 's
b arh Senting i claby DB iamarnsrs i g ng i ieualon 31
assenmﬁ%banqup@qndanuaeﬂaaaaasgﬂeﬂmro t he present

i nvention are selective |nh|b|tors of PI 3 Ki nase

amma. Thus, the conPounds are at | east tw ce as

ct i{ae apeprding taanyio{ glapps konZsuhescinthe disease 1 gnacmia.
inhibiting PI3 Kinase al pha or delta. Mre preferably
4. heyyaBeotding iPSlainey, SFhcfdih thelHRAR iR MINcdBI RomiBdgBup of
times nore active in inhibiting PI3 Kinase gamma t han
i n ihaemplytic prpemia apjasiicamaegmighpure redrslliagacnyia. assess t he
conpounds in ternms of their selectivity with respect
g0 F&Q{hﬁ msar&f ofF> | %nﬁ W%vhe&&ﬁﬂle'ﬁ% KifasS BRh&E iftfbitor is a
to t ng assay: a) Thr olighput

Pl 3t€0mppu1tﬂ acpmim ta@zmylla(@) ndi ng assay) The assay
conbi nes the scintillation proximty assay technol ogy
(SPA, Amersham) with,the gapacity of neonycin (a

pol ycati onic ant|b|\t|c) 0 bi nd phospholipids wth
high affinity and specifi/city. The $intillation
Proximty Assa 2 S on theypragperties of weakly
emtting i sot offe 33P). Coating SPA
beads with neonyciT ) i on of (I
phosphoryl ated Iipid substrates df ter incubation with
recombi nant Pl 3K and radi oacti ve YXTP in the same wel |,
by capturing the radioactive phospholipids to the SPA
beads through their specific binding to neonycin. To a
384 apmicllgs N Bearenitieal iromgrssitapptisplly adive derms@s spantinthetst

f I 6%

con RSPl 3y st oy 4 Apryingefhilyf gspopable st
0. 0hnd ph&tinh-adeivically abxévet desivatd@sgewod)wherdie f ol | owi ng

assay conponents are added. 1) 5 m (58 ng) of Hunan

T- Pl 3 : _
o AR A0 R CTBEToA g SPRSetcDr TRy e BRGAPa P smidspfbosycti
10 rgrof may 1 fsddl with A9 hawebasy)l, cyloalkyDér Hetdaaselobldy T, er

Xis S, O or NH;

Y' and Y? are independently S, O or -NH;
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([ 33P] g- ATP 45mM 60nCi, Mgd 230OnM DTT | niv
b- d ycerophosphate ImM Na3vQ4 100 mM Na Chol ate 0.3

wa@aoobn4epes 40 mM pH 7.4). After incubation BCT/EPING/055156

tenperature for 180 m nutes, with gentle agitation,
the reaction is stopped by addition of 60 m of a

sol ution contai ning 100 ng of neonycin-coated PVT SPA
beads in PBS containing ATP 10 and EDTA 5mM The
assay is iurther incubated at3sroomtenperature for
60m nutes with gentle agitation to allow binding of
phosphol i pids to neonyci n- SPA beads. After

preci pitation of the neonycin-coated PVT SPA beads for
5m u es it 1500 x g, radioactive Ptdlins(3)P is

qua by scintillation counting in a Wllac

M cr oBet a(trr) pl ate counter. The values indicated in

r esRds HQCNPd:aTﬂ)’O)g', aayl, Rh&B’g dkaony, B3dgdal Bydraxy, aéfwxy, ¢ ihealkyl

I C50 t.he ano neces oach 0%
| b BN 3Oy BT - el AL AN PG Gele-alo
out aildxyeibshyl amlieh@®odyl, C@Qdﬁtlyl«'zﬁﬁmeéarﬁ&iy?%Ejll)iﬁuB%Q-Cg-alkyl
I nhi bi tor sb) EPO i nduced etdyt hrocyte fornmation:
(0]

| nveésylrgino, ieides Cr-heabot we o#mmpeq?(l Corplikipl angine, agimeriam,

di ff t t

t he Sggfrg;rlm gfﬁ QTkXEjﬁ?PB?i Tivat e sdt:lg%; %lg Sélﬁ{.)r?ﬁv\sgﬁhnyl’ Cr-le

d| f fadkyda mlﬁnyll $u]lﬁﬂyls§ZErCe-Bﬁiyl sulfanyl, &ilfonglamirey £h-Cxatkyl
sIemA talnlng no IL-3): Differentiation

of 88{{%“ ?‘8\%83(5‘? % stemcells into the red cell

line only. Sem - optinmal systens in respect of the

e;( pdﬁgé §H1edoﬁﬂfd %@h ﬁfa:)grtlf)@’ GOt} shfgidrﬁonsﬁm%ﬁg WSH, l@flogdhﬁadyhaklino

of 113 and other ear actin r QW act or s.

Ul (i BT ComEomac R ot e o Gy alky! acy,

pr e'@%ﬁﬁkﬁ@lkfoﬁ&&!rb&@l fclft%[zﬂl@l aﬁlﬁ‘io%%on @F—@thﬂl?l #&Ploxy, C1-Ce-

ug/m iron saturated transferin,

Ver @dgyl aestlanaine) Ci- @Gﬂ@ﬂﬁrel@@ﬁ:r@@[ﬂ@hﬂmm%ﬁl G-l plkoxy, Ci-Co-

%: : s%@ya%ﬁ?é é%ﬂ%@h@y 2%}'??‘0%1 Sél%ghﬁn?é/bf;?f ﬁ%y ur e

med Isulfonﬁdini%)mh ast | Gafed ciaalkgl odaldrogeloalkyl, (e(@SAkyl aryl, C,-

Glut / iropn saturated transferi

HEBYF U DSy R FAaoR: IO O i-Cr dlyon i,
Epo ac RO hrel do3C, 2Ry MarbBhAESultohyTarhnad Gl fanyl, or sulfony
Mbbi 11 zed €D34 positivée stemcells were seededyl nto
the culture at day 0 and expanded for 13 days. Sanples
for iR@ kB Dny assay or for flow cytonetry were taken
at day 0, 3, 6 9 and 13. The col ony assay was first

ger ft%rasébralﬁg hQa@bS SNMeBeiR ' bAEYE 8tboygands of
formula (1) In order to determne the CFU rate (col ony

formng unit). After 13 days the nunber pof
7. Uscaccording to claim 5 or 6, wherein n is 1 or 2 and R' and R? are both H.

8.  Usc of compounds according to any of claims 5 to 7, wherein X is S, Y' and Y?are

both O, R' and R*are as above-defined and n is 0.

9.  Use according to any of claims 5 to 8, wherein the PI3 Kinase gamma inhibitor is a

compound according to formula (II-a)
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col oni es was assessed. In a second run the sane assay
was performed using a test conpound according to

wo eooanks1g 1) added to the culture systens at dBYT/EP2005/055156
1.PI-3Kg is up-regulated during the first 12 h of in
vitro culture of CD34 positive stemcells and down
regul ated follow ng 5 days of Epo treatnent. Thereby,
the effect of the test conpounds according to formula
(1) on the expansion of hemat3poi etic progenitor cells
and on the red cell differentiation was investi gated.
Colony formng units and the expression of d ycophorin
A (marker) on the cell surface were used as markers
for stemcell erythropoesis. Additionally, the
presence of the c®ll surface antigen CD34 was al so
nmonitored to assegs the differentigtion status of the
in vitro expanded'cCw neage. Treatnent of cells
with test conpo di ng $o ormula (l) resulted

cells conpared to the‘untrea{éo control. For I nst ance
the use of the conpound of Exanple 1 U

5- (1, 3-benzodi oxol - 5-yl net hyl en€) - |,

t hi azolidine-2,4-dione) results in a 4 fold increase

of thg s@%@@&%ﬁﬂh@?ﬁﬁ p LOBiFRPpLE &’ﬂoxblnd&%md&‘ﬂi?droﬂraﬂ {Bhydro)

same tine he cel grollferatlon was not enhhan

Rel detagd, @dpaln@)pml tperrlémytalSpqu@bil,the@lﬂémhydromapdllayenyl
0, t [ 0 | . )
O RSl ) ENREIN BRI RI. bl graawo
t he bi nding of the Eporeceptor and to a | esser extent

by tRids JaRotadefommn thergréupheonmivisingtoe ponsTtieg ek Hamdogen, acyl,@mino,

col G GrafHeCr Frah b= or vt Getr iyl ey et aov,

abs @t ut Lalkyl @k y & bday), & fisdlkyl uﬁmmhﬂbSnylncm@a&dectyldig, Ci-Ce-
mat eri al . Pharmacol ogi cal i nhibition of PI-3Kg using

t he allyd pcylamine rdSs Hkrlgreitad ires-alkylsarbamate Cp @lliyéemmo Ci-
%;1; -AGA SIIBR R L MAKIRAMARA, | QL Q1P sWfin ?11 tflft%%mm%nyl Ci-

ence an 1'ncreased proliferation of those cel
The Gyradipt! Isulfcnylaorineasylbanyh (s €iz- cscjﬁalkyl_orelewyapglkyh cm& ~alkyl

suffl n ans henato

ol 1B e pREmRe T AR I oo et RS BRI T Cralkony,
But nétveAcylatiio, trbideesudfohylaminoallfaagl) ot sulfongl. t he

i nhibition of PI-3Kg caused a hi gher expansi on of the

-positive cell of th YA- ant i
R SPesitR << yp Stercin FheyPIE S gargifa inhibitor is a
irﬁIcuﬁﬁggxgﬁm$ﬂhﬁ%%gﬁﬁﬁnﬂgnﬂ)later di fferentiation steps
but also at the progenitor |evel. This can be

confirmed by the analysis of the erythroid col ony
formng units ( Bl _and burst fefrm ng units (BFU).
The absol ute ex |0| e ofg GV Meloid
progeni tor cel I'S ppar t by th@#l) sel ect ed
growt h factor conblwatlon

R' o)

as well as its geometrical isomers, its optically active forms as enantiomers,
diastereo-mers and its racemate forms, as well as pharmaceutically acceptable salts

and pharma-ceutically active derivatives thereof, wherein :
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Consequently, the CFU- GM expansion is very | ow
conpared to a nedium conpl enented by SCF, 1L-3, IL-6,

wakesksed Epo. References List 1. VanhaesebrpenkPBog055156

al ., Trends Biochem Sci. 22(7) p.267-72 (1997); 2.
Leslie NNR et al Chem Rev. 101(8) p.2365-80 (2001); 3.
Katso R et al. Annu Rev Cell Dev Biol. 17 p.615-75
(2001) 4. Toker a. et al Cell Ml Life Sci. 59(5)

p. 761-79 (2002); 5. Vanhaesehiroeck B. Exp Cell Res.
25(1) p.239-54 (1999) 6. June H Mkl ebust et al.
Experi nental Hematol ogy 30 (2002), 990 7. L. Neri et
al. Cellular Signalling 14 (2002) 2 1 8.

Cel det V8- B Ss Ael MR RRCE or i the

manuf acture of a nedi canent for the treatnent of
di. s dfsdaceordiap & edint 10, evhetdin ¥Cist@ defici ency. 2. Use
according to clain11 mherein furthernore including

&b %?ﬁ%r lﬁg? H psf a“§5 ¥‘E§eﬁg% %}% lsts%)]é%ﬁ?/l qF‘e Bfoup

cl alcﬁﬁs@un@rof& Gehtﬂfyel@l ¢J3zﬂk5ﬂla$ﬁ§3ﬁ§1 C-GRgclohiryl 0. Use
according to claim wherein the dj sease is

sel é!e@&cgabfﬂkblnﬁﬁe aﬁ%wl S-Gredkrav ey ordraenliynyl aryl.

apl astic anaem a, pure red cell anaema. 5. Use

13C C QsdiaBébrdifg 8dhyQSf cHirds 5% 9, irddn thiFes Riithsé BAniRh $ahibitor is a
Ki nase ganma i nhibitor is a conpound according to

f or reampoynd acgerding| tp farmuja @Eyeonet ri cal i soners, its
optically active forns as enanti oners, dlastereo-ners

and its racemate forns, as wel¢$ as pharnaceutically
acceptabl e salts and pharnaceut'cﬂ ly active

derivatives thereof, wherein Ads @ 5-8 nenbered

het erocyclic or carbocycllc gr ‘
car bocyclic group nay e fused mhth aryl, heteroaryl,

cycl oal kyl or heterocycl)eal ks is S, O or NH, Y1

and Y2 are i ndependrhtKy or -NH Zis Sor O Rl

is H CN carboxy, acyl,o -aIkony“Hangen,

hydr oxy, acyl oxy, Ct-C -al kyl carboxy, d-C -alkyl

acyloxY Ct-C -al kyl al koxy, al koxycarbonyl, CQ-C

- alagyiellas s ggaaattie ysomersyith optinallpy Astive foms@s eaantgwrners diasterco-

ar &S Qﬁ(P ?sr%l:emﬁg Y(Jn%g:' a9 %ellgs pfljarnﬁlc&}dcally acceptable salts and pharma-

ceutically active derivatives thereof,

wherein R' and R? is as above defined.

14. Use according to any of claims 5 to 9, wherein the PI3 Kinase gamma inhibitor is a

compound according any of formulae (IV), (V) and (VI)
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acyl am no, ureido, CC -al kyl ureido, amno, C-C
-al kyl am no, ammoni um sul fonyl oxy, C-C -al kyl

waeobomsioxy, sul fonyl, C-C -al kyl sul fonyl, BCil/fEPw9$/055156

Cl1-C6- al kyl sulfinyl, sulfanyl, C-C -alkyl sulfanyl,
sul fonylam no, Ct-C -al kyl sul fonyl am no or carbamate;
R2 is selected fromthe group conprising or consisting
of H, hal ogen, acyl, am no, C-Ce-alkyl,

C2- C6- al kenyl , C2-C6-al kynyl ,38C - Ce- al kyl car boxy,

d- Ce-al kyl acyl, CC -al kyl al koxycarbonyl, d-Ce-al kyl
am nocar bonyl, C-C -al kyl acyl oxy, Cl-C6- alkyl
acylam no, ¢&-C -alkyl ureido, ¢-C -alkyl amno, &-C
-al kyl al koxy, Cl1-C6- al kyl suIQpnyI Q- Ce-al kyl o

sul finyl, C-gQe-alkyl sulfonyl, § “HCe- al kyl SL‘H
sul fonyl am nogfryN, aryl, C3-C8-c clnalkyl

het er oc alﬁ = - C -al kyl

C6- al keflty C2- 06- alkynyl car boxy
hydrOﬁ al koxy, ni amno, u

-al kylj| ca , sulf Zﬂfa sul fanyl ,

sul g 0, 1 oR? accor di m 5,

wherein Y1 and Y2 are both oxygen. 7. Use according to
claim5 ofV)s, wherein n isVL or 2 and Rl and ®® are

both H. 8 Use of conpounds according to any of cIainB
5to,7 e Y1l and Y.

oo et RE o lhoia ptmite Kb fonaifisd oGy By hatfizess fgno, Or-Ce
t 0 allyl,a,-Cl-akéwy, eyl allkoxywhissngl, WHilb R> R & dbb@sdinganma
inhibitor is a conmpound according to fornul a (II-a)A

llj’is e qlq%géﬂ?&iyg ?cgemytrog ﬁla%%g r %/g vgl')equsl% Ifhgﬁ’)]? E(lrgalsg égmma inhibitor is a
(di RyghedR@Zbrawdia 1By i di nyl, isooxazolyl, oxazolyl

(di hydr o) napt hal enyl’, pyr|n1d|nyl triazonI

i m dazol yl, pyra2|pyl thlazolldlnyl thladlazolyl
oxadiazolyl R2 iR’ sel ed®led from t he group conpri sing

or consisting of acyl y-ag no, d-Ce-al kyl,

C2- C6- al kenyl , g;gb-alkyl car boxy,
4l kaxycar bonyh),

d- Ce-al kyl acyl,

d- Co- al kyl am nocartiony Myl acyl oxy, Cil-C6-
al kyl acyl am no, C- C aIkyI urfei do, C-C -al kyl
carbamate, C-C -al kyl am no, - C6-al kyl al koxy,

d- Ce- al kyl sul fanyl, d-Ce-al kyl sulfinyl, d- CB al kyl
sul fonyl, Cl- C6- aIk | sul fonyl am noaryl, ary

C3- célesg;% Adapky18 membrredhaierpeycliserap, oralcasbocanckg/group which
aryl,

cyang: yc% %&g%l,ﬁie@dr&laﬁﬂ +1T(t F%In?#'&&ﬁ o?%ﬂhetel%@{}amyl
ur ei do, sulfonylan1no sulfanyl or sulfonyl 10. Use
accdﬁtﬁilSa@QrCrI‘th of clains 5to 9, wherein the PI 3

Ki nase ganma i nhibitor is a conpound according to

for Rpfs &)

R' is selected from the group comprising or consisting of H, CN, carboxy, acyl, C-
Cs-alkoxy, halogen, hydroxy, acyloxy, Ci1-Ces-alkyl carboxy, Ci-Cs-alkyl acyloxy, C;-
Ce-alkyl alkoxy, alkoxycarbonyl, C;-Ce¢-alkyl alkoxycarbonyl, aminocarbonyl, C;-Cs-
alkyl aminocarbonyl, acylamino, Ci-C¢-alkyl acylamino, ureido, Ci-Cg-alkyl ureido,

amino, C1-Cs-alkyl amino, ammonium, sulfonyloxy, C;-Cs-alkyl sulfonyloxy,
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as well as its geonetrical isoners, its optically
active forns as enantioners, diastereo-ners and its

wo 2wena3es f orns, as well as pharmaceutical |y apCEpPRbS/@s5156

salts and pharmaceutically active derivatives thereof,
wherein :Z, Y1, Rl, R2 are as above defined, nis O or
1. 11. Use according to claim1l0, wherein Y1 is O 12.
Use according to any of clains 10 or 11, wherein Rl is
selected in the group consistiosng of C&t-C -alkyl, CC
-al kyl aryl, aryl, C3-C8-cycloal kyl or

het erocycl oal kyl, d-C -al kyl aryl, C2-C6-al kenyl -aryl
or C2-C6-al kynyl aryl. 13. Use according to any of

i R g B S PTEE s P ot

| t's sgH@IyEsuifedllarhi®o e Salkyisuliphylgdinblr agrbanigtef or M as
enanti oners, diastereoners and its racemate forms, as

wel | ceyti cal | cce table.salt )
e IS PR heusioin Aop v acr @?féﬂbs?mgaﬁ%‘a%q%pwcgﬁ&mlm
R2 i3 @ssalﬁshoﬂﬁcsiﬁﬂcbﬁquCr@éLalk%vl?ﬂ eccanarBoy20y¥CRhlkyl acyl,

clalns 5 9, wher €in Ki nase ganmma | nhi bitor

Mbﬂ@&coaz%b@wh & &rvyrliof aminasrbaryl( Erg-alkyd acxlegy, Ci-Co-
<V' RIBF RGN, ¢ SCoRkFIAhElo /¢ A0 IR GBHAICENR Ay imino, C1-

o €h, ” cyano,
- aI Kh)@tkyl atkpky, (al-(llfesadyylcsalfmyjfl(h -Qalky sBfinyl Ca<Coaalionl sulfonyl, Ci-

e G e el Sy el R G o oy g filatusloalky

to f(grce-dmylwl,. Iacgamyrheeerb BGZ-@G&IHéﬁyﬂb&pﬁﬁ —heteroaryl Cy-Cs-
heterocycllc group or an carbocyclic ro%g
be iallyayl AWk -hateraryl, cahaxy, ¥ &0 BYdFPXY, bn ;ﬂ&%&: IIésrp, aé‘ylammo

a” hieligs %ﬁbf&ﬂg@ﬁ%lﬂflsulfﬁgl ;orrgﬁgéﬁaﬁ” -NR'3; Yis Sor Q

is sélect rom-t onpri sing or consisting
of H, CN, carboxy, acyl, Cl- C6-al koxy, hal o%
hydr(i)lsyl Cla@tyalbxlyczﬁba yeryli§t- cealkmlylete@arﬂ aleplkyl aryl, Ci-

acyl I I I
o Gt S o Rt o SRR G 2Rty o -
am ﬂmtbm‘abjiln@l CG-aIkyksamym,, CGCﬁ-@CYlﬂbﬂWﬂlleﬂYl' asiEtyo,
ureido, ¢-C -alkyl ureido, amno, C-C -al kyl am no,
a i.u | £ onyl ox a-C -alkyl . .
U B0 TSP fieyHrin fogmprigngar Vanieig g H o G Geri
&-C -alkyl sulfinyl, sulfanyl, C-C -al kyl sulfanyl,
16Ul fldseybeording to ﬁy—cﬁic}aﬁhky ko B3)herer theiPI®K ifase gannaaritihéyitor is a

R2 is selectedfro gro conpri sin r consisting

of MOMRaYILALROrdigye ectaﬁnf g th toea-calpwan% of:

C2- C6- al kenyl , C2-C6-al kynyl, C-Ce-al kyl carboxy,

d- Ce- GL(K)BLbeandioxcd-S@lmathMehe)aI Sabdyatidinernyd-diode C - al kyl

am nocar bonyl , d-Co-al kyl acyl oxy, Cl-C6-
5-(1,3-benzodioxol-5-ylmethylene)-2-thioxo-1,3-thiazolidin-4-one
5-(2,3-dihydro-1,4-benzodioxin-6-ylmethylene)-1,3-thiazolidine-2 ,4-dione
5-(2,3-dihydro-1-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione
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erythropoetin (EPO, a variant or an anal og thereof
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2-Propylimino-5-quinolin-6-ylmethylene-thiazolidin-4-one

5-Benzo[ 1,3 ]dioxol-5-ylmethylene-2-propylimino-thiazolidin-4-one

5-(4-Dimethylamino-quinazolin-6-ylmethylene)-2-methylamino-thiazol-4-
one

17. A composition comprising an erythropoetin (EPO), a variant or an analog thereof and

a PI3 Kinase gamma inhibitor according to any of claims 1 to 16 as well as a

pharmaceutically acceptable excipient.

18. A composition according to claim 17 which is a liquid injectable.



