MORPHOLI NO PYRI M DI NE DERI VATI VES USEFUL | N THE
TREATMENT OF PROLI FERATI VE DI SORDERS The present

wo B0gRtdoen relates to nmorpholino pyrimdine  pc1/GB2007/003274
derivatives, processes for their preparation,
phar maceuti cal conpositions containing themand their
use in therapy, for exanple in the treatnent of
proliferative di sease such as cancer and particularly
in di sease nedi ated by an nmlfOR ki nase and/ or one or
nore PDK enzynme. It is now well understood that
deregul ati on of oncogenes and tunour-suppressor genes
contributes to the formati on of malignant tunmours, for
exanpl e by way of increased cell proliferation or
i ncreased cell survival. It is also known that
signal li ng pat hways nedi ated by the PI3K/ niTOR fam |l ies
have a central role in a nunber of cell processes
including proliferation and survival, and deregul ati on
of these pathways is a causative factor in a wde
spectrum of human cancers and ot her di seases. The
manmal i an target of the macrolide antibiotic Rapanycin
(sirolinus) is the enzyne niTOR. This enzynes bel ongs
to the phosphatidylinositol (Pl) kinase-related ki nase
(PIKK) fam | ysledd yessH prosthésisemd elslivemtapparata so i ncl udes
ATM ATR, DNA-PK and hSMG 1. niTOR, |ike other PIKK
famly nmenbers, does not possess detectable lipid
ki nase activity, but instead functions as a
serine/threonine kinase. Mich of the know edge of nmroR
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nhibi'ts mMIOR signalling (Tee and Blenis, Semnars in
aneur@ﬂbbrﬁ&ct@ﬁy@twmﬁbs@ oI ogy, 2005, 16, 29-37). The
NMIOR protein consists of a catalytic kinase domain, an
FKBP12- Rapanyci n bi nding (FRB) domain, a putative
repressor donmai n near the C-term nus and up to
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transcription, nRNA turnover, protein stability, actin
cause @ yddostioe lirethe effactv@ngssdf thatbicon vessell and patEtagher $tdédrcomthe heamicnuscle,
Hal I, Nature Reviews Mol ecular and Cell Biol ogy, 2005,
increasing the fskiop BYart falPERorkesrebwPtuigt egr at es signal s from
grow h factors (such as insulin or insulin-like growth
factor) and nutrients (such as am no acids and
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kKinase in mammalian cells is regulation of translation
blood ¥d3&&) UGB fdIsaQurinatt rhavptSvide e ily which bluad da podlf incredntrgameaiisk of clot
S6K1t o enhance transl ation of nRNAs that bear a
formatioh ab@subsemmkntokiegmbembaiisni Severe dissecti¢niOP) evendesult in a breach of the
suppression of 4E-BP1 to all ow CAP-dependeht nRNA .
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t SIO|O i cal pat hol ogi cal roles of nlOR using
may C?“ﬁﬁf’g?t%/t"@r?hw PH'™ ﬂé’g&ﬂ‘im n and rel ated Rapanycin
anal ogues based on their specificity for mfOR as an
intracel lular target. However, recent data suggests
t hat Rapanycin di splays variable inhibitory actions on
nNTOR signal ling functions and suggest that direct
i nhibition of the nifOR ki nase domain may di spl ay
substantially broader anti cancer activities than that
achi eved by Rapanycin (Edinger et al., Cancer
Research, 2003, 63 8451 8460) . For thls reason,
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di sease of cancer conprising solid tunmours such as
carci nomas and sarconas and the | eukaem as and
wo Yomedogs mal i gnancies. In particul ar, inhibitaerec8hoor003274
Cass | PI3K enzynmes shoul d be of therapeutic val ue
for treatnment of, for exanple, cancer of the breast,
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activated b as was finally denonstrated in
POIVtetfﬁﬂé@Oﬂb)d%er(éT‘fﬁde enzyrre Thus, neutrophils and

macr ophages derived frontPIBKg defl ci ent ani mal s

failed to produce PI(3,4,5)P3 in response to

fi . . . . .
More rgce'nwiole%[ok/%ulgtl r&%ﬂ%ﬁ&* %Hﬁ‘%%q@‘}dg%éﬁ%‘ge%@.}cgﬂ g%qth (‘|§&%]the
iantthd £ { SHaup

P ol R O R ke 902"9%‘”“3 car

therefo?dbd Airted UhAdIochOin3esthdtic &ind @hrdiabair&n asd/or28fRc bypass procedures
287(5455), 1046-1049; Sasaki et al, Science 2002,

may be2@imirstEsSieduci@ykie @44l \costpfithe treatmente,
Pl (3, 4, 5) P3-nmedi at ed phosphoryl ati on of PKB was not
initiated by these GPCR |igands in PI3Kg nul | cells.
Taken, toget the resu
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were tested in vitro, a reduced, but not conpletely
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assays was observed. However, this translated into a
comprigﬁ gg\pin@onqﬁgaq firatdranch pondpit gxtending dherefem iar@:kﬂ];ernovable or retractable
filtration into tlssuesggH rsch et ah,  Scie
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notility, as randontntgratlon was not inpaired in

cells that | acked PBK g (Hannigan et ah, Proc. Nat.
JournaPéridle: KOfo&e étan ClasticrcH Ré&sofstructdb®i TradI(Minally384k3d 8) .

Data linking PBK g to respiratory di sease pat hol ogy
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role in regul ati ng endot oxi n-i nduced lung infiltration
conduitg {er agrtie |b@&t%feéﬁ"6ﬁ MeEee POPFRdUEtioreadi ng to acute | ung

injury (Yumet ah, J . I|nmunol ogy, 2001, 167(1 1),

6601-8). The fact that although PBK g is highly
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essential anplifier of mast cell activation (Laffargue
itin pogtiorgh, | nmunity, 2002, 16(3), 441-451). Thus, in

addition to tunourigenesis, there is evidence that

Class | PBK enzynes play a role in other diseases

(Wmann et ah, Trends in Pharnmacol ogi cal Science,

2003, 24, 366- 376). Both Cass la PBK enzynes and the

single Cass I b enzyne have inportant roles in cells

of the immune system (Koyasu, Nature |nmunol ogy, 2003,

4, 313-319) and thus they are therapeutic targets for

inflammatory and allergic indications. Recent reports

denonstrate that mce deficient in PBK g and PBK d are

V|abIe but have attenuated |nflannatory and allergic
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-CO2R11, -CONRL 1R12, -NR11R12, -NR1 1COR12, and
- NR1I1COCONR12R16 ; each R3, V\,hen present, is

W(D mi)smmstent ly selected from hal 0, cyano, nitrect/eBi®7/003274
, -SR13 , -SOR13, -S2R13 , -COR13, -C2R13,
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re a ache Torma
root més?srm@ﬁgwame@e&wry SrteRbs, wcﬁffee@ Welhkert Ml Wilhedxfdehatbd bidod.
ring carbon atons is optionally replaced wth N,

The anaomp of3ha acHisMabicdnd thendPrdnary Gttries idomplek U Disis iotatioe b dayticolngy

or nore substituent groups selected from hal o, cyano,
prone tnapeugysmis\add digsectienso, Cl- 6al kyl , Cl- 6al koxy, hal oC

1- 6al kyl, hal oC 1-6al koxy, hydroxyCl-6al kyl

hydr oxyCl- 6al koxy, Cl- 6al koxyGi - 6al kyl , Cral koxyQ

b Cl- 6al kyl
Bl s e i AP BT, O e

Gy ;?’E&fé %l J@){ve pgélkd@%r%ww(embyé proémess to the branch region of the
S am no, ’

ul fon
ascendﬁb'aﬁﬂé ko theltidre Bivd Ieftdorbrinkattetigdntidppaistué edimpiking:
Cl- 6al kyl sul fanmoyl, bis(C 1-6al kyl)sul fanoyl,
Gi pr6sthdsisroypasingromaiCtertinlt kachiostlaCdected brghchaonduits,
car banoyl, Cl- 6al kyl car banoyl and '
ba frst@uidg airk §ar jnsartingiindiye ascerging qartasuch that it exiengs thaeush the
sel ected from hydrogen, halo, cyano, nitro and

ascendig agd iin theaght coranankanely a4 om hydr ogen, hal 0, cyano
az!‘%cgi]d x_gﬁcjekvy e for@segﬂg m@ﬂgﬁ%&gda grz,%ﬁg S&ﬂ E l thFWc{é "HRE5R the

Sel ect e rom oc C
ascenoﬁﬁraQQ&MFatHéI@ﬂ@:or@ﬁ‘éry&lte .heter OCyC| yl and het er OCyC| ylC
6al kyl which group I's optionally substituted by one
onhemmeqstd@mtemt isenangpdeu@shael ected from hal o, cyano,
nitro, hydroxy, Cl 6al kyl, C1-6al koxy, hal oC 1-6al kyl,
hthé trétlan€ abdons pranply chmdiits@relméable\along thedirsh aydSetoduidewires to
Cl- 6al koxyCl-6al kyl, Ci-6al koxyC 1-6al koxy, am no,
the brapen regie @i no, bi s(C 1- 6a| kyl )anmi no, ani noCl- 6al kyl ,

éb? &Cli ?n6c$ 8?\'¥4 t 15&3%% T,(y?rg 4 E%Lpoiﬁér}ﬁn Hv h6t pro;é/cté msnc}e the main

condwtgtgle{%%r{gﬁégl&%g?{ vﬁ;Lc);P lst?@@étsgﬂ} ttHPT a P%ﬁg&qlt,forgcatlon in the right

coronakykartéd! ﬁ@ﬁ@y&ramh&ﬁndt@beﬁgbﬂ@i@w{o(t@n insfda blitydsitanaveofrom the first
car banoyl, Cl-6al kyl car banoyl and

positioliosifeCGibcéral dogitiyrc andbanoyl ; R11, R12, R17 and R18 are
i ndependent |y hydrogen or a group selected from

e gg;p@pran@agob@ﬁty%qny\rableérgmy@piytpo@lqwlggn ikgpiects inside the main
het er oc and ero I C 1l-6alk ch
concu{ o SERaN PPteRL PR BSHY SUaTTe T St Gt (e e ok
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posntnorﬁ‘%dﬁ@é&\ﬁ&ndlp'ogﬂbrkw hydroxyQ. 6al ko_xy, Cl- 6al koxyC
6al kyl, C1-6al koxyCl 6al koxy, am no, Cl-6al kyl am no,

I\/B(Cl 6al kyl)am no, am noC 1-6al kyl,
(C1- 6al kyl ) am noC 1-6al kyl, bis(C 1-6al kyl)am noC
According & ferbnd aspaeteOhe Bedskytinvertion.dkark ipipsyidedny |
Cl- 6al kanoyl am no, Cl1-6al kanoyl (C 1-6al kyl )am no,
C%\?“Bta?ﬂ)g?f dellmnng A q@qﬂ'@al? %Wncg\r{aglon of the ascénding aorta and the right

and 'e'fl%"("afﬁ{ cfgﬁré%?dgﬁ lp[os ﬁs'ﬁ¥° élﬁm%a maln hdmt ag%ﬁrgland aetf*orng mranch
carbocycIyIC 1- 6al kyl

condut émgﬁ%ﬁﬁéfmﬁﬁandgﬁg%ﬁ%ggycIyIC 1- 6al kyl which group is
optionally substituted by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy,
Cl- 6al kyl, C1-6al koxy, hal oCl-6al kyl, hal oC 1-6al koxy,
hydr oxyC 1-6al kyl, hydroxyd. al koxy, Cl-6al koxyC
1- 6al kyl, Ci-6al koxyCl- 6al koxy, am no, Cl-6al kyl am no,
NB(Cl 6a|ky|)an1no an1noC 1 6a|ky| bis(C
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R11, R12, R17 and R18 are independently hydrogen or a
group sel ected from Cl1-6al kyl, carbocyclyl,

weoasismesess yl C 1- 6al kyl , het érocyclyl and het er pcyGiBgdiIG 003274
1- 6al kyl which group is optionally substituted by one

v?ﬁ%&;%{%?@l&é&#@%&h%u d%gségrlaqe%ﬁgjw %Q)R%ES hr%:gﬁ¥;aelna%bendlng
a°m“%£kggﬁﬂgakéﬁ§é ydroxyC 1- 6al kyl, hydroxyQ 6al koxy,

C1- 6al koxyC 1- 6al koxy, am no,
Ghsdrily @Qe@éﬁdfg‘ande '\'rﬁ’é G tihe afRBhding BbRFLRA that MeRerkab tialdrithe
(Cl 6a|ky|)an1noC 1-6al kyl, bis(CG -6al kyl)am noC
ascending@aht& ko the \ertOronary Badrky| , Cl- 6al kyl sul f onyl ,
Cl1- 6al kanoyl am no, carbanDyI Cl- 6a|ky|carbanoy| and
bing\(ir@ the Brastkedis to dredaansy |reg|oR_’93 movipg the firy Branghiogndysifcplorg ¢he first
are i ndependently hydrogen or a%?roup selected from

guide MU0 ey oY aSE YR OB BREIRTYIE Wsoalhy |
het het | Kyl
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locate the ﬁ}sk@ré[‘{oh B AUt HE right Bardokar artepya kHeadst branch condu:t turning inside out as
Cl- 6al koxyCl- 6al kyl, Ci-6al koxyG -6al koxy, am no,

it movesTrobahdfrbtaabitian to Me(s€tendpasitiont ) ani no, am noCl- 6al kyl ,
bi s(C 1-6al kyl )am noC 1-6al kyl, cyanoC 1-6al kyl,
Qo Ry s@gnq brﬁmh comiwt@&ngy]egqu:qng ,gylpgmre]gom a first position in which it

ool S SRR oS3 i i oo

locate gl G%n {é%é’lh%ﬁ'gmm tq@f%@%&%n@ﬂ dlﬁ%L&%@ BTh A %onduit turning inside
out as i m@@eskf%'n) tﬁé‘f”@%@ﬁbn toQﬁe &&‘Id%gltlaﬁlg together with the

nitrogen atomto which they are attached forma 3- to
10- menbered heterocyclic ring wherein 1 or 2 ring
carbon atons is optionally replaced with N, Oor S and
Preferablhy, thie prdsthgsis fs rmpmed 198 kHeyfirst amtseb@nﬂ@ldieweerw ingertingthe first and
substltuentmg s selected from hal o, ano, nitro

seconthguiffegiiips thrg! ?t angrgecga Wenep, °°'PPé‘rt%@ip%§ iYaby prior FPdP%Vdi‘g the
d l 6al kyl , hydroxyC 1-6al koxy,
bm"“ﬁf”%ﬂF&@é§@¥ ?P P91 - gal koxyCl- 6al koxy, ami no, Cl-
6al kyl am no, bis(C 1-6al kyl)am no, am noC - 6al kyl,
(Q eal kytyam noQ eal kyl , Ws(Cl- 6al kyl )am noC
Accordlmg@éh i ,asﬁééﬁ&@@prﬁﬁxhwentlcﬁlthﬁﬂ ikpro@addf onyl
Cl- 6al kyl sul f onyl am no, C1- 6a|ky|su|fonyI(C
1a pabktydig fantocating sithd brauchl regid’ ' tHeydssariding @ond andidhesrigBt and left
1- 6al kyl ) sul fanmoyl, C1- 6al kanoyl am no, C1-6al kanoyl (C
coronafy. @@F'Rﬁ'y ﬁl)ems,tf@ss @gmygmgﬂmalr@_pnglaq Wlﬁﬁs&?’lﬁaﬁ?ﬁ%d bsgfigh conduits, the
r use as

b
st bt S BSTEH obiPGAG By SepLenu B 3 T G ARG Gt e
for Iocgmg nl'\gé ﬁﬁ%ﬁr@ﬁgrgglfter{{ %e@f esent invention, there is

a conpound of formula (1) fornula
( lthe &t bRanEA @Jrﬁf@i@ﬁ lr“dvétﬁé from 26SERERAON B whith lit phdjRXsafdide the main
wherein mis O 2, or 4; 1Y and Y2 are
condutt fodefeesHdeakitioh leni‘ch ﬁB&cip looNMioerettle tnhintcomduit irodrdek Yor dtrtallod@e in the
is Nand the other is CR8; X is a linker group
right cgrehagy artady, thedinst b@RA-CCREuit belrman'a@qg GRER7inside out as it moves from the
- CR6R7CR5=CR4-, -C C, -C CCR6R7-, -CR6R7CsC,
first pasmmemwsondm?"d - SCR6R7-, - S(0) CR6R7-,

) E&?%f@%@ﬁ%? SNFE&% N %Qk%ﬁgl\ﬁi%ﬁgwsnde the main

conduﬁ@éa%e’%&fb’pﬁm&lﬁﬁ (hich pro;ec@%f}lq{oq hERiain con%u@)r?&%'forﬁri@ locd¥Ein the

I's a group selected from hydrogen,
Cral kyl , C2-6al kenyl, C2-6al kynyl, carbocyclyl,
car bocycl yl C 1-6a|ky|, heterocyclyl and heterocyclyld-
al kyl, which group is optionally substituted by one or
nore substituent group selected from hal o, cyano,
nitro, -R9, -OR9, -SR9, -SOR9, -SO2R9, -COR9, -CO2R9,
- CONROR10, -NROR10 , -NR 9COR10, -NR9C(2R10
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In accordance with anot her aspect of the present
invention, there is provided the use of a conpound of

wo ovoswb=ads{1) fornula (1) or @ pharnaceutical | yPCT/GB2007/003274
acceptabl e salt thereof; wherein mis O 1, 2, 3 or 4,

oot B B R RS o T B e b oo e
cted from -CR4=CR5-, -CR4=CR5CR6R7-,

first p”'@ﬁ‘&ﬁ'ﬁ%&%ﬁﬁ?l@c C, -C CCR6R7-, -CRBRIC C
- NR4CR6R7-, - OCR6R7-, - SCRE6R7-, -S(O) CR 6R7-,
_S(0) 2CR6R7-, -C(O) NR 4CR6R7-, - NRAC(O) CR 6R7-,

This arrddgédiaériDbNRe biGRERBNduits NE¥ESHED) bokRGEErmIfs th&SHrajtRSdRUCTRKERA-cpmpact
-C(ONR 4-, -NRAC(O) -, -NRAC(ONR 5-, -S(O 2NR4- 0

shape gurihg-deiery3p (OpranciRiegios o&thg ploogpvesesle Ehusdthe p@ﬁﬁbility of obstruction of
Cl- 6al kyl , C2-6al kenyl 6al kynyl carbo%¥ %

the P’%QPB%GW'”@P?‘I"E‘I is @3?%91 Fumff@r%eyewfwg'"aﬁ%e cBroBRdpits tojtesn

naH

inside 8?t %vHr}é tg%%rg?ﬁ%tcagilﬁlﬂgp Otﬁepﬁa e? eg tsecc? ? qSt an‘?ag%ggtrg %htfgrw%rd and

constrw&g\l@hﬁgnch C its m?ﬁ?ewgmé@ﬁ%ated S%:ﬁesthemd be%ﬁ@cztured in

one-pieddROCONR 10R15, s - NROICOCONR 10R15 and - NR 9SO2R10 ;
O X-Rvs -CR 6R7OH, R2 is a group selected from
Cl- 6al kyl, carbocyclyl and heterocyclyl which group is
substi t ut ed by -NR 17CONR18R19 and optionally

Preferahiy §eiprasthesis hsedimthe gleliveDyrapPyals chmsi@stm @P— aﬁbaspect of the present

n ndent | I from hal
mventulp de c?ro %gtgm? thgs?%%%tf?r?_ the n%@gch%fgfdl econ%:@.ﬁf&owhe present

. - ﬁgﬁ% nd

inventio Mffﬁﬁ'%&? %%‘E%a%{?‘% en pg)'}t'g@ent i's
i ndependently selected from hal o, cyano, nitro, -R13 ,
-OR13, -SR13, - SOR13 , -SZR13 , -COR13 , -CO2R13 ,

The pro$thd¥RIddylbé used Dite3FRhurysmINIR disSéctibiibdf the-abiehdibabtizpranirdal to the
-NR 13SQ2R14 ; R4 and R5 are independently hydrogen or

- aortic Glvegal kel left wentrifle obthe heatt. t oget her with the atom or
atons to which they are attached forma 4- to 10- ic
menber ed carbocyclic or heterocyclic ring wherein 1, 2

I car t onal epl aced with N,
pecorghap Bl aSReT b o BRER e, TE bt ed by one
0 pfRihe iSYLhTr sbﬁ%tu%pamnﬁg% sfagtﬁgsé mmf—ML Rugidh¥%RA Blood
Pro %ydroxy, 0X0 koxy,
vesselhﬁé efahctoabibiy havirgdirsd Qndlseﬁaid%byl ,veétkém’r@")(:yéél tHeadpkathtus comprising:
hydr oxyC 1- 6al koxy, Cl1-6al koxyCl-6al kyl, C al koxyQ
6alpkosthgsis eammising Ehaedokguitzant first andise¢oBd brael dopldditemi no,
am noCl- 6al kyl , (Ctal ky*am noG . i5 6al kyl,
b §(smw®am[§yfpr)ua§¢rtwg mtheg alp%i,\ressqua:h(y@t l_’[egarpd,&mrough the blood vessel
) al kyl sul f on Cl. 6a|ky|su|fony|an1no
into th%%'s%%{?qg))’le%ﬁ?‘ l?ra'?iﬂY?I 8 1-6al kyl )amino, sul f anoy! ,

C% 8&1 Eéb §éJ {ré’aﬁpmgemrg Iﬁ&gbﬂ)f)(@%é%&l %c%ll{h tﬂ@%hds thror;gh the blood

noy am no r banoy yl carbanoy

vesselbr'\t§ tHeke&Rbi bibba GO dRh;; R6 and R7 are independently

sel ected from hydrogen, hal o, cyano, nitro and

Cvhérainkhyd prostitbsiats arsanged @eh et the first Hhgrdh ogrednit ishhadvable along the first

cyano and Cl-6al kyl; RO and R10 are independently
guide Wipeltowgudrihedfirstdlogd wegseldwanst fog igcation in ta firstlideg|vessel branch and the

carbocycl yl, carbocyclyl C 1-6al kyl, heterocyclyl and
secong} E‘taé?"tfé’y@"ﬁ @@b%'%‘?lth%ﬁ’%ﬂ 9yidpwse fowagie 63(? ¥ 1qd Ylood vessel
, bst i tut bstituent groups sel ected
branch {é 'ﬁﬁﬁ'gn '(5' %’bdq’?%ﬂ(‘)’t"? %sehhra'?fﬁoxy, Cl- 6al kyl,

Cl- 6al koxy, hanCl 6al kyl, hal oC 1-6al koxy,

hydr oxyC1- 6al kyl , hydroxyCl-GaIkoxy, Cl- 25 6al koxyC

1- 6al kyl, Cral koxyQ eal koxy, am no, C1-6al kyl am no,

bi s( Cl1- 6al kyl ) am no, am noCl- 6al kyl ,

(G . 6al kyl)am nod - 6al kyl

bi s( Cl1- 6al kyl ) am noCl- 6al kyl, cyanoC - 6al kyl, Cl-

6al kyl sul fonyl, G -6al kyl sul fonyl am no,

Cl 6a|ky|su|fonyI(C1 6a|ky|)an1no sulfanDyI, Cl.

~A ~




menbered carbocyclic or heterocyclic ring wherein 1, 2
or 3 ring carbon atons is optionally replaced with N,
w&20U8/085985d Which ring is OFéJi onal | y substi t ut pdr/es2007803274
or nore substituent groups selected from hal o, cyano,
nitro, hydrox 0X0, Cl- 6al koxy, hal oC
Accord o it Sa0<067 he BEPIEDRYET I B BOTSBB ky! | hydr oxyC

éa h&;@éydeh%’lrmg% (Bgo%ﬁbéﬁs(?q aﬁ%gﬁlre%&]?f %k)léé)z%(sk 31' e branch region

having ﬂrm aﬂ‘@geéon@%io'&! lvessél@‘reﬁ'@he%y fheptdRPdsis @(ﬁﬁdﬁ)ﬁlhg a hiaﬁt(c@ndunt and first and
6al kyl ) am noC 1-6al kyl, cyano@
second(BIarﬁﬂ kérduit) tHeomsthod oﬁ‘&npnsﬁ@l they$tepsl dr.o ny | am no,
Cl- 6al kyl sul fonyl (C 1-6al kyl ) am no, sul fanoyl,
(se@imb layfirss guifleawios/in thebhilepd @edsebuick thiad isextendsrthydugh the blood vessel
Cl- 6al kanoyl am no, C1-6al kanoyl (C 1-6al kyl)am no,
into thecﬁ!.'r‘rt BQ%Wsse'@P"C@aI kyl car banoyl and bi s(C

SEF OB BEF PG bt B GoeeL5Hn e FERGE Hgeln he boos
Vesse|% ggé 11?(5%3\}3 P hkeGt €d from hydr ogen, hal o, cyano

and R are independently hydrogen or

an@/" rRURe & tRAHCR dorfdi® Hibﬁ% thé Blskyllide VARGV ik Yitst blood vessel branch
car bocycl yl C 1- 6al kyl eterocyclyl and heterocyclyl C

for localierGialteyfirstiMoiod hesgeldomeh sndopovirgribe secorsdttyarichtcondad aloyig the@econd
or nore substituent groups selected from hal o, cyano,

guide wirettquprd the geesry blopk vessetbrapeh feylocation inghg seskd bigeg|veesel branch.
1- 6al kyl, hal oC 1-6al koxy, hydroxyC 1-6al kyl, hydroxyC
1- 6al koxy, C1-6al koxyC _6al kyl, Cl-6al koxyC 1-6al koxy,

Prefera%fnéinﬂ-[e f%lrfh?a%li lﬁ%rla%? %1? gf r%?éﬂ%‘r%%ﬁ‘ng@e% 5?/ I?e%)%s sis A m(g]ungd on the
first ané—sé’é@ﬁc}%’d deARIRBi n@er@? Y First n43BQnd %un@@lwifé@ throligi the first and second

6al kyl sul f onyl | Kyl sul f onyl am no,
branch Cbndaad ﬂéy;b@:tﬁdyomdr (Cmdvirfgah&yrbchreonduits towafdath@ntht,and second blood
Cl- 6al kyl sul fanoyl , bi s(C 1-6al kyl ) sul f anoyl
vessel @and@@s.kanoyl am no, Cl- 6al kanoyl (C 1-6al kyl ) ani no,
car banoyl, Cl1-6al kyl carbanoyl and bi s( G
- 6al kyl ) carbanmoyl; R11, R12, R17 and R18 are
sel ected from

Accordp TELER Fspeeéfffﬂf?&y%ﬁ% nveRieP R E & RIPEISE: 6ol Ky |
haeﬁrggt !)r%ca t'%%%&ﬁ&é&h%# gbl&o@@si@f lth%é}t o u&{]&\%vhga first

OptIO 'y substitute one or nore 'su
blood vg$§sRLEIEnchEhE gioewteé.g SoMpAShPa meaBARduitahd B rst BEYEBh @duit A@sirst
C1- 6al kyl , C1-6al koxy, hal oC 1-6al kyl, hal oCl- 6al koxy,
branch lgrdiud keify fbr Bedting in thé frelrbinog CesselBadrich xwherdBi the ilskimanod conduit is
1- 6alﬁy Cl- 6al koxyCl- 6al koxy, am no, Cl1-6al kyl am no,
movablgpre B firg apsijan)mwhistolt Praiestn eide Bhal nkayn condiitito ggr%opH pagiondovhich

o 1- b - 6al kyl ,
profects 8 AR o7 "%t%%c#@?g}?%g%@ e fei%acﬂ YesrRgIas. 15 et

branchg%ﬁdgﬂkéwgr}%r%gd n%o ); luﬁ bl S(sgk%og ?L&iﬁ;ﬁ% osmop to t&el%econd

positioX14, R15 R16 and R19 are independently hydrogen or a
group sel ected from Cl1-6al kyl, carbocyclyl,
car bocycl yl C 1-6al kyl, heterocyclyl and
het erocycl yl Q eal kyl whi ch group is optionally
Preferably b thetsidtteabpbst obthe pesentinvention il prosikasts cgmpriges a sedopd bragch
from hal o, cyano, nitro, ¥drox oxo, Ci1-6al kyl,
conduitctpe e%HORMs?"CW"M being erigpriingrim p sesone bipachyesse! hs?a?ftﬁwe branch
relon1 6al kyl , hydroxyC 1-6al koxy, Cl-6al koxyC 1-6al kyl,
90N ~1 “6al koxyCl- 6al koxy, anino, Cl-6al kyl ami no, W&(CL-
6al kyl ) am no, (Cl-6al kyl)am noC 1-6al kyl,
bi s( Cl1- 6al kyl ) am noC 1-6al kyl, cyanoCl- 6al kyl
Cl- 6al kyl sul fonyl, Ci1-6al kyl sul fonyl am no,
Cl- 6al kyl sul fonyl (C 1-6al kyl ) am no, sul fanoyl,
Cl- 6al kyl sul fanmoyl, bis(C 1-6al kyl ) sul fanoyl
Cl- 6al kanoyl am no, Gi -6al kanoyl (G . 6al kyl)am no,
car banoyl, Cl-6al kyl car banoyl and
bIS(Cl 6a|ky|)carbanoy| or R18 and R19 together mnth

o, " o T



R13 , R14, R15, R16 and R19 are independently hydrogen
or a group selected from Cl-6al kyl, carbocyclyl,
WGQJO@@@M@& yl C 1-6al kyl, heterocyclyl and het er peHEBYhoFi03274
6a|ky| whi ch group is optionally substituted by one
re substituent groups selected from 0, cyano,
PreferaHIiyttpe)secH%tPrBQ&p copeluit & rp%:;mgle freq agicst PB&V" |m\ghlgbigrgjg¥tﬁip§|’de the
main co%%un tga%e§o%&l§§é%dn |P%ﬁlcl9@ir9€gﬁs %91] f}géllth%gtﬁﬂ cgﬁ%%n é?é‘ér'fé?ﬂo locate

alkox al 'k Kox
in the sgéong @‘olﬁ/ Lé&@él 'B%nth(e@etor@QJréﬂéh ):@Whuﬂ@emgaénaﬂé’éa to nﬁ@lnku}dé out as it
6al kyl ) am noCl- 6al kyl ,
moves bbrﬁ (r@l”rrsﬁ poktoh Y@t 8€dond 6ﬁdltkvy |, cyanoCl-6al kyl ,
C1- 6al kyl sul f onyl C1-6alkylsulfonylanino,
Cl- 6al kyl sul fonyl (C 1-6al kyl ) am no, sul fanoyl,
Cl- 6al kyl sul fanmoyl , bi s(Cl-6al kyl ) sul f anoy
This a’@!lg‘?@ﬁl"k‘%fmﬂﬂ'%ﬂﬂ‘ ﬁ%"duéﬁsl %WR%‘H%?P%‘@S'S '8 éﬁkﬁﬁlcj"ﬁﬁ?cﬁ ghape during

dellverylto &ﬁ%ﬁ g. EegrloB oK lf%og yess§ m}ﬁﬁs ﬁ\tn d gs*bﬁ&eqf ﬁ%?tr“ﬁ“i"ﬁ’f {hﬁ 8rosthesus
during %S&ﬁg%&@éo" rﬂuttﬂer%"e g)r érrb%ylnﬁ{hgwﬁatn I‘?&J?l@%t(%% m'r?ins?fde Ju(P moving

red heterocy erern ring
the brafchdBRdLItE} PEHR tHe&r@mthQE@bhd/pdsmst REESe MMalghtidward, &Hd csnsmduon of
which ring is optionally substituted by one or nore
the brasdhlzehduit(sEmby b acpsplivated C Teelprbstinasishedytoe neapafacturediirt sre;piece, for
hydr oxy, Cral kyl, C1-6al koxy, hal oCl-6al kyl,
examplaal 0Cl- 6al koxy, hydroxyGi -6al kyl, hydroxyC 1-6al koxy,
Cl- 6al koxyCl- 6al kyl, G -6al koxyCl- 6al koxy, am no, CI.
6al kyl am no, bis(C 1-6al kyl)ani no, am noCl-6al kyl,

Inthev Cl 6 %e?r%l oa; fgigir{\]/g QEO_E&?«L#( %ng ntge(ﬁnggc{)rrgu‘t comprises a first end which

defi nesgn oE@rl gy b sedoh@Bxd whlmdeﬁﬁeé‘éﬁl opehi fldj QB{& 5‘%&%" eSebading between the
6al kyl sul fonyl (C 1-6al kyl )am no, noy|

first and>decoid dnigh SPieferaBy the filsit Sr(&elorﬁ!&irﬁh )(Sridbﬁsaﬂ@y'buntéﬂto opposing.
6al kanoyl am no, Cl1-6al kanoyl (C 1-6al kyl ) am no,

flanks of helsaewgll of ttElm@mtdoglit alPrblerably| thefirgt duld §€bnd branch conduits and the
6al kyl ) carbanoyl . I n accordance with a further aspect

main cefyduit $/@ OpG-BI8ENt | nvention, there is al so provided a
conmpound of formula (I)fornula (1) or a
pharmaceutically acceptable salt thereof wherein mis

The maQn co?td%t rga'@tt%rsuéstarttlx oﬁé}%ﬁm af ér&g% gﬂk%%alhlc ﬁdu%a plane

provi one and Y2 is
substar(ﬂm perbehicdarltd h fing BLidHAPaxiERs B thfh cfohdmt‘ m&ythefelpe be substantlally
CRA=CR5CR6R7-, -CR6R7CR5=CR4-, -CC-, -C CCR6R7-,
circular- CR6RdEsdtptjon; W&Rﬁﬁ&mted-tﬁﬁﬁﬂﬁg flank SER@EYted to mean that the first
-S(0O CR6R7-, -S(0 2CR6R7-, -C(O NRACR6R7-,
and secaRRhE(Ch) W@R@Femountqg(tg)}l"gﬁmmpositionwuqu\Hgmore than 90 degrees
apart, qr%ferabcg P%{ﬁ}h@&%@ QITR ?Sm @%&géez QN;ﬁmfe?ﬁn\g%gf:}IEeeﬁ;fe?r gt_h;er c%ss-
sectlon%?s{wgﬁeo Iﬁ'%Q}l sf an%asr %%%?An%h t:onI%el %Qa%%%lr#c{( %ed g%o@ﬂ%ns of the s:dewall

cycl eterocy
that ard SHs@R b Gn%t éera?élIQﬁB 'tﬁe%r?gﬁuc}mél Siof He riEH @on&MpSt ' t uent
group selected from hal o, cyano, nitro, - - OR9,
-SRI, -SOR9, -(Q2R9, -COR9, -CO2R9, CONR9R10
- NROR10, -NR 9COR10 , -NROCO2R10 , -NROCONR1OR15,
Accordinb|ROCECENRASHRLD! thedrdsRISORRD, ther@is proiRied: - CR 6R7CH;, R2
is a group selected from Cl-6al kyl, carbocyclyl and
rere%ttﬁ,sgfdmcam %ﬁ b&?"@'ﬂl [p9i08 o53,pjeqd vegseh dheancRyregion having first
g ggpﬁ% %b opaé %Fsubst ituted by one or nore
and SeeqMpRPPe et EWS Béﬁ R eﬁ?vvﬂgelected from hal o,
cyano, nitro, - 1, -SR11, -SOR11, -SO2R11,
-aﬁﬂq-GIMJ GNMsz -NR11R12 , -NR1 1COR12 ,
and -NR1L 1COCONRL12R16 ; each R3, when present, is
i ndependent|ly selected from hal o, cyano, nitro, -R13 ,
-OR13 , -R13, SOR13 , -SO2R13 , -COR13 , -CO2R13 ,
- CONR13R14, -NR13R14 , -NR 13COR14 , -NR13CO2R14 and
-NR 13SQ2R14 ; R4 and R5 are independently hydrogen or
Cl- 6a|ky| ~or. Rl and R4 together mnth the at om or

oy a o T




"Heterocyclyl"” is a saturated, unsaturated or
partially saturated nonocyclic, bicyclic or tricyclic
WO ovg/osyss em containing fro® 3 to 14 ring at onBcnEB2007/003274
which 1, 2, 3 or 4 ring atons are chosen from
ni trogen, sul fur. or. ox en, . which ring _nmay be carbon
R RSB e AL GBI Spryie TR TBERag] v a st
end WhICH défld g‘d g‘gge iii?y %’e%or?dééng Ivﬁiﬁg d@f@gbg’p Sﬂ;e%inﬂ Q'ﬂee{m vgﬁl%rd)erqing

ace erocyc
betweeh ﬂi‘iélﬁtgiJ Evd se'&@rtoeén‘agrti‘{é first an@ ¥&bﬁﬂ"€r’éﬁdh%hdﬁms beiRg¥r locating in the first
‘cycl ohet er oal keny1" . 'Heteroaryl" is an aromatic

and sedthd BIGYCVdsSsl blainches Iréspedively,r i cycl i ¢ het erocycl yl,
particularly having 5 to 10 ring atons, of which 1, 2,
3vherein41he finstpndtseensid drapcloérodets afe meuntridtte oprosing §ariks gf the pidewall
gen where a ring nitrogen or sulfur may be
Oﬂhemﬂﬂ%W@%HamjcycloheteroalkenyI is an unsaturated or

artiaII clic ic.or tricyclic
15 pd egne] ARl d SERBTESER Bradl BE RS ng 5 1o 10
ring atonms, of which 1, 2, 3 or 4 ring atons are
chosen fromnitrogen, sulfur or oxygen, which ring may
Preferab§, tpraStResiy usell i tR@dlvdry BtpRFhtRNEcoMiifg Bithe PurtH &Pect of the present
nitrogen or sulfur atom may be oxidi sed and wherein a
inventian] argl/dCiiie pyosthesis ead ib themestiod @ecbrding to thee filth @spgpcefthe present
Cycl oheteroal kyl" is a saturated nonocyclic, bicyclic
inventianr is BPrastebis ecdeedingrte thesixthcor sevegthasrect e theiayantienul ar | y
having 5 to 10 ring atonms, of which 1, 2, 3 or 4 ring
atons are chosen fromnitrogen, sulfur or oxygen,

In the f “ﬂhfﬂ?mré )ng aﬁ?&év?&h g% 89 Qf tR{g gi% e;nE i%g&{tio ”:pFE'fe‘?Sig@‘i}% blOéld ve%sel is

elharing
an arte%_'}gem%fy%ena&‘tarhw pig’é?abg/rtﬁ’éj&cgﬁﬂngba%rtﬁ epileﬂﬁé?ﬂl Welfifst &nd second
=0 group. This specification may nake use of
blood vE8I0arches dré tHEleft anddigBtcbiohary grEiEH S TRBBE pRisthgsisMaEDbe used to
than one functionality. Unl ess otherw se descri bed
treat aneenygnner dissedtioteofiee ascending abea proximalde teadrtia yalvesand the left
understood in the art. For exanple
ventricle afthe)bsAtt yI Cp- qal kyl conpri ses Cp-qgal kyl. substit ut ed
by carbocyclyl, heterocyclyl Cp-gal kyl conpri ses
Cp- qal kyl substituted by heterocyclyl, and

In the v%po?i QF&&%' dﬂf\le)irﬁlgh ﬁfglgglk' Stﬁié omi@q’irs? H&%tbrg HFeep%\}iEéd ?o move

groups he sane or different
the firsttaab @éB@mﬁi Bakio condui@ f@%‘tﬁ@ﬂr&lﬂ th@ 6684dRd pbsition] Brefidh, iretsed
by 1 or nore halo substituents and particuarly 1, 2 or
actuato8 dnapushsodss The pushtais ny ive kliably moortbdon e geide wirdse (Tinss, since the
contai ning hal o such as hanCf gal koxy may contain 1
guide ‘WPS agriesated linpthe blead Yaser! Atagchend emi%iwwysmthe braggh cpnduits in

.o substituents
the app&’rpaa'ﬁ direeipns far ‘8??88{%% bé%’gﬁﬁgf, 95%/“%? € gh% ‘%B&VF Hgnt coronary
arly by 1, 2 or 3 hydroxy
a”e”esi %Eéﬁw éﬁq&béa@@thhgﬁw @lr%'t her generic terns containing
hydr oxy such as hydroxyCp-qgal koxy may contain 1 or
nore and particularly 1, 2 or 3 hydroxy substituents.
Preferably - fijstlali@ xa60pd prashltats drespravidga-ag ditsk ydtuagore Ui firktausH Bd being
substituted by 1 or nore Cp-qal koxy substituents and
arrangegide pushuhefirstypranch gongiit gnddhe srebicbpuph sqmmtacrémed to Push the second
Simlarly other generic terns containing Cp
branch gepit aEreé@btyams@s@m FEPH i?ﬂf/af(?éi‘ﬂaaivri“%"‘sg Shisp atotand
- gal. kox s and articu ar
second i Hree e IR S e Bt fifes o tog it grion of
f
or ll of W5V itk ote Rl FoIbialmies e Qi iy e
understood that this definition includes al
substituents being chosen fromone of the specified
groups i.e. all substitutents being the sanme or the
substituents being chosen fromtw or nore of the
specified groups i.e. the substitutents not being the
sane. Proliferative disease(s) includes mal i gnant



4- acet am dophenyl, 4-am nophenyl, pyridin-4-yl,
pyridin-2-yl, 2-oxopyrolidin-3-yl, thiazol-2- yl,
wdh20mhobyks hi azol -2-yl, and 9 PCT/GB2007/003274
3- nethyl-l 3,4-thiadiazol-2-yl. In yet another aspect
group selected fromnpethyl, ethyl, isopro

yl,
th rougrt the {irsb':hnp };pcone ygqhdﬁqﬁypsmo&l§ Z‘f’f%’b@ﬁ pgﬂsthegﬁ, (pp ?ragd from the

o SR IR B U, PR s SR B L il

oneor%o,%tglidgrhg@genyl 4- chl or ophenyl ,
: rlfluoronethylphenyl 2-nethoxypheny|,

2 nmet hyl phenyl , 4- acetan1dopheny|, 4- am nophenyl ,
pyri din-4-yl, pyridin-2-y|, oxet an- 3-yl,

PreferaBly coney motei secamdZctugiors dre pretitied to pusthazenproBhesisiegHipé main conduit
| -met hyl pyrrolidin-3-yl , thiazol-2-yl,

of the prasthesip,lpwaif Higdrangb regjon ofthg blood vessel, which'in turn causes the first and

second-?{g I'ﬁéf.%‘&ﬂ]lts tg{'f‘?y%‘ a or?gg@g frgb@% sgcfogppu%%{]v%tshrgsrpegh\gﬁ EDreferably the
second‘gcru%fépéa%yﬁ%w&r\{e éh% (P??] tt%'s{sluyt% ?ﬁ%g{éycjlrectﬂ fi ' di'nré ddi'ﬁéqon g\;vay from

opropy er aspec IS ne
the brahéhQBieH? Yihus, R firstHd ¥dcondradthats RBPREK |agauﬁ§( Ebéﬁ' dihe4f e.d/ ko that the
or cyclopropyl. I'n another aspect Rl is nethyl or
main canyiGit efpieoydthesisitam b® héle statihpg GihilsRihel bsana® tdnduits afe Mbvddfrom the
one enbodinment X-Rl is -C(CH 3)20H or -CH 20H. In one
first positifindelthaeetonpition s TheSpecond-hctuatproomay @gm@@t mofe publerods. The first
invention R2 is selected from carbocyclyl or
aCt“atqﬁ BYSBIRftsyeavyhe alfANeed Qe threughiane of Mere éB”db'Qs PrRyrided by the second
aaumo CEN 8R19 and optionally substituted by one or nore
S8 ?uent group i ndependently sel ected from hal o,
cyano, nitro, -R11, -ORl 1, -COR11l, -CONR11R12 , -NR1
1R12 and -NR 11COR12 . In one aspect of the invention
Preferably, ths firS@inaeF Sstohd QORGP AdeY bin RenthBiEhAR YESHabe WiIHLE Nthe
group i s substituted by - NHCONR 18R19 and optionally
appropgaté giide witecwhn ibg chosen @or eadvbdoog wessel trareht  gr oup
i ndependently selected from hal o, cyano, nitro, -Rl 1,
CO\lRl 1R12, -NR11R12 and -NR 11CCR12 :

-OR11, -CORi11,
Preersp iy B BT o PE R ATLT PG DSt AT PO Bl st Prudnab.

the proQXeSISNE%EESg}ﬂ:%C%Q H?%Pg%ééd?d% e%%dﬁ?”gﬁ?t{hl/érgg)ﬁg% {9&4 ﬁ?(rg%gJ so that it is
less hkéﬂﬁl{o%e ob¥tARRd ditidg delivenRlhen, ofERlpbsitiofeeRBl the braG@l\B%ﬂaR]i?may be

R11R12 and -NR 1 1 2 In one aspect of the
expanded toenddsined die foraussel ect ed from 5 or 6 nenbered
carbocyclyl or heterocyclyl which group is substituted
by -NR 17CONR18R19 and optionally substituted by one

or nore substltuentd%roup i ndependent|y sel ected from
Preferagly q)dell&%%mgrﬁ Qrpﬁde dlng@@_qostheswcoptractm Yiipgo

dehver;f of the rﬁrost es {ﬁg bggfrérceplgo?refeﬁa]bg/ ? p@sfﬁs '8 rarranged rt]o expand
automaggeﬁl? %ﬁ&va%f IRV Ydsing! TH@&e‘Etbrgst | 9 may be'dlRleld Hked

8R19 and opti onall utéd by one or

surrouridi® k2 phasiekis torRditaig litonl® chdftdﬁS@ﬁél@ NThe/dehitdrp€dstd nhdy®@elongated
hal o, cyano, nitro, -RL 1, -ORl 1, - COR11l, -CONR11R12

and may actNR1reRb2orairagtuatdRiol pUSBIRG 2he. prdsthesin & ths praccth redion bfehe blood
invention R2 is selected fromb5 or 6 nmenbered

vessel.car bocycl yl or heterocyclyl which group i s substituted
by -NHCONHR 19 and optionally substituted by one or
nore substituent group independently selected from
hal o, cyano, nitro, -RL 1, -ORlL 1, - CORl11, -CONRl11R12
, -NR11R12 and -NR 11COR12 .In one aspect of the
invention R2 is selected froma 6 nenbered aryl and 5
or 6 nenbered heteroaryl which group is substituted by
-NR 17CONR18R19 and optionally substituted by one or
nore substituent group independently selected from
hal o, cyano, nitro, - RL 1, -ORl 1, -CORl11l, -CONR11R12
, -NR1 1R12 and NR 1 1COR12 . In one aspect of the

s o T | I =



In another aspect R7 is nethyl. B! In one aspect of
the invention R8 is hydrogen or halo. 2 In another

W@3@eobsoRs i s hydrogen or fld8ro. In a further pspestooRBo3274
IS hydrogen Bi In one aspect of the invention RO is

The propicnia By podsstie g s s dopkercs FuRs renvc S yasichifiipon
remov%m eo&%f Zer?ﬁ?%ré thd Rro@ﬂ]esqge ngqsea;é%énég‘l:eég%l ﬁg'd?%trﬂegg maé be formed

of PTFEor Nyloft &lcK Yhe ?rragth&@ahéyybewmw biARd bP¥. glshage ﬁ’l@mgry B&Ayo
substituents.ln a further aspect RO Is hydrogen,

element & gyforntd df NitihbiuevzaeddiyéreinRLO0 | N one aspect of the
invention R10 is hydrogen. E In one aspect of the
invention RL is hydrogen or a group sel ected from
Cl-4al kyl, aryl and cycl oheteroal kyl which group

By '0038?& n 6‘?%9'?‘3?’ V§Eﬁ9§‘?’?‘ﬁ°@?% )}hel”ghéa%’r'e AR FEtedes) dig féﬂ and

n_anot her as

d
second i APh I HY o o iy heonye RoheBondTRER ey o e
openin%t—it&%fm eble&?\%gel Bfana%gr l)lwmcﬂmey ldcé‘teaa\'hqttlkbed’locﬁ%ggéét(eg the

ydrogen or nethy I'h one aspect of
ascendind\e8Ad)l £Hd/dRRElp ininkairtihe gRam c@ﬁdm {A¥ kexpahBedsiste as pect Of
the invention R17 is hydrogen or a group selected from
G -4al kyl, aryl and cycl ohet eroal kyl which group is
optionally substituted by 1, 2 or 3 groups sel ected
A fixingf esans Fmay e pmvﬁ%ﬁ@yﬁWdh%gaﬁosi seqene hrigneheqonduits érosifaryin the

respec@)ré fi E,s}t/g se Brﬁjetﬁ%d Vg Jewgr?cblg dﬁﬁgi?l% %nggggﬁvyﬁt@pntg%%&@% ¥he branch
conduntg1 IzmJ e§arﬂ¥!g ré%,gﬁﬂwg%eaﬁgkgg % o] oefor?r%?é Qgr(ts ﬁec t&fRékr{ éfc’nd of the

one as |nve
branch QMIWUQQ %Il%nsrﬁ%ymélprovld@d hlfhe Qr%pg&ﬁat&g dd Suéhr}&f‘snfo' HPanid ki
is hydrogen EU'I'n one aspect of the invention R19 is
stents iR YEePYER tHrbranch condlitsSia betiodd The fren aclafodd, k) puskdods, may be used
6cycl oakyl, aryl, heteroaryl, aryl G- al kyl and
to hold fthetbsangh cgndgits ie@bﬂty:ln pribi to ﬁxiug; tupevest @@ trétagtidnl of the branch conduits
substituted by one or nore substituent groups sel ected
from the plgpd }chﬁs@ ra@yéﬁ Alltﬁrreqt%ely ﬁwqﬁ{}xmqﬂg%ans Mmay @gp[@yped to ﬁx the

branch ﬁ:o'ad?_@&kox %o&hglgf %eﬁ{t}(aié%%? r | f%% Eaenkrgt%'%ted For example, independent
smm5&4m@§g g$m@§héybeu§% 6al koxyCl- 6a|koxy am no,

Cl- 6al kyl am no, b1 s(Cl-6al kyl )am no, anm noCral kyl ,
(O 6al kyl ) am noCl- 6al kyl, bis(C
1- 6al kyl ) am noC1- 6al kyl , cyanoC1-6aIkyI, Cl1-
A fixinggedany ey lbé proyided &bné at hojtl engs bbthy hatmicnmjun The fixing means may be
Q eal kyl sul fony”Q eal kyQar ni no, sul f anoy

used togpclgwtn@);pwpqvg@ﬂ% of thej rgz\nr(;copdgh@g@wsg the plpgﬂw;sel wall in order to

preven&gogdéﬂ?%g%@gn% %m?%cg?l ﬂl%asna?t}/eat}(iﬂcj:)défegs(%bg/ l.. )I'ﬁg'\l'lxufg means may be
integralllugﬁl A(Qégae%w e%H?XJ the rlngin 9 ufts ecg%%anqgle %%%é‘np“%ﬁﬁé @%l tfé]r%\e or

drogen or group se ect rom
more s@ﬁﬁé%ﬁ%&& ko thé‘ENds th@ SLRE BaRY xpardablee. é‘-b@@éli&{ﬁs ARenatively,
heteroaryl C 1-6a'ky| whi ch group is optionally
separateUfiRiag irictiisdalye movdedito filthe maid Rsiduit ireguisitio, @lgp sftes eedicst aduator
from hal o, cyano, nitro, hydroxy, Cl- 6al kyl,
push rag@s havel egr yetraptad. okor exagupila yridepandens Stents Gerlekdovasculay starigs,raay be
‘ 1- 6al kyl, hydroxyC 1-6al koxy, Cl- 6al koxyC 1-6al kyl,
used. C1- 6al koxyC 1- 6al koxy, anino, Q eal kyl anino, bis(C
1- 6al kyl ) am no, am noCl-6al kyl, (G -
al kyt yam noCi - eal kyl , bi s(C 1-6al kyl )am noC 1-6al kyl,
cyanoC 1-6al kyl, Cl- 6al kyl sul fonyl,
Cl- 6al kyl sul f onyl am no, Cl1-6al kyl sul fonyl (C
1- 6al kyl ) am no, sul fanoyl, Cl- 6al kyl sul fanoyl, bis(C
1- 6al kyl ) sul fanoyl, Cl1-6al kanoyl am no, Cl1-6al kanoyl (C
1- 6al kyl ) am no, carbanoyl, Cl-6al kyl carbanoyl and
bi s(C 1-6al kyl)carbanoyl. In one aspect of the
invention R19 is hydrogen or a group selected from
Cl 6a|ky| C3 6cyc|oaky| phenyl napht hyl, pyrrolyl,



het er ocycl yl which group is optionally substituted by
one or nore substituent groups selected from hal o,

WO YAB025983 t r 0, hydroxy, oxol1Cl-6al kyl, Cl- 6al kOrEB2007/003274
hal oC 1-6al kyl , hal oCl- 6al koxy, hydroxyCl 6al kyl ,

hyd C 1l-6a , - 6al ko Cl-6 C
Preferapl e Rf\éﬁwes'sa?ndmg%@f%évg?wﬁg ﬁweiha%sérewm?hek%yd Vessel

percutaﬂ'\%(gﬁ‘ k'}lrld)é%ﬂ Jﬁgﬁv St ogen fod o gr s Jgi\{%gpﬂﬁgy dbe prowded

C1- 6al kyl, car bocycl yl and heterocyclyl whi ch group is
optionally substituted by one or nore substituent

By havipg opgidfirst ahdsdoend énds of thalmain coyduitohlodai rbaydlow ibgtieei the bimod vessel
Cl- 6al kyl , C1-6al koxy, hal oCl-6al kyl, hal oC1- 6al koxy,

and thegaaik copgluit. a'Fhemyide@([resamq(qnaatnﬁtnr@ (aagdbush rods) may extend through the

bi s( Cl-6al kyl )am no; and_R19 is hydrogen or up
main °‘§\9F' \ﬁgﬁop?rar,xﬁ Qﬁhesfgsft@p Pref;ra@kyyt‘g? 5%399 endaq,fme maln condunt is for

Iocatln% %0583?ey agd |<:I vraXISp eg %eé:kl?ﬂyengﬂ th?ﬁ ﬁ{c%ﬁcg%tl m%(]yn %%Bnéle an art:ﬁcnal

aortic vaW@sti tuent groups sel ected from hal o, cyano, nit ro
hydr oxy, oxo, Cl-6al kyl, Cil-6al koxy, hal oCl-6al kyl,
hal oC*al koxy, hydroxyC aI kyl , hydroxyCl- 6al koxy,
Cl- 6al koxyCl- 6al kyl, Ci1- 6al koxyCl- 6al koxy, am no,
PreferaBly; the fidst/dnarsecamd bipansii @indGits dkey Eonaedteride trerside@ll-o6tak knain, conduit
(C1- 6al kyl)am noCl- 6al kg/ bi s(C _ _ .
such thgt kﬁ@gdkx}qy)fémbﬁty@gn thel ﬁks)t BN W@Mmg gcpquqts and the main conduit. By

cornc i PSS e SN S L, or

approp%lté g«ﬂ‘lﬁélﬁ%@oﬂ:rﬁéﬁ{gﬂchl&%d@ ﬁégﬁ%kr{é%@l&gﬁfe&@d at the branchmg of the

aortic rG&raF?@ﬁﬁQYlbht agéTeft@@}okyrly%ﬁérQ@m arh@tﬂg' this arrangement may permit the
bi s( C1- 6al kyl ) car bandyl ; or 8 and R19 together with

branchicbduis torp&géhﬂmaﬁr@diﬂohs)smblaﬁthll)t bpysiefemadatiacthen atdsubstantially
6- menbered heterocyclic ring wherein 1 ring carbon
perpengdicargo the langitudinabis/of thgrhair ech duit. twuwtmpw}ﬂam'& mﬁyioohform to the
ring is optionally substituted one or
complex @Bgt”m &fégﬁ bijyrestigrsofdng %’Htcé?}’tf’?%tﬁ? Fentand kef ﬁ?fB"arh?'?er”SS
hydr oxy, oxo, C1-6al kyl, Cl1-6al koxy, hal oCl-6al kyl
hal oCl- 6al koxy, hydr oxyCl 6al kyl , hydr oxyCl- 6al koxy,
An exaﬂp{s@ﬂlb%&]%%g@?érﬁ%e?hg Gl i&@%@ﬁ@d’vﬁﬁ‘ll rg‘@?@{ce t@'ﬂené?:corgpanymg
a [ am ™o )am no, am noCl- 6al kyl,
drawin@ﬁuﬁﬁﬁhkyl ) am noO 6al kyI bi s( Cl1- 6al kyl ) am noC
1- 6al kyl, cyanoCl-6al kyl, Ci1-6al kyl sul fonyl,
(Hig. Balshgwssqriideorines afiz deliverCaprGadtisydcsudifigioyd firstembodiment of the
1- 6al kyl ) am no, sul fanoyl, Cl-6al kyl sul fanoyl, bis(C
presentingRtignaxjending HTWF‘ a bfopd gasRIAN ayreasn feaion gf th%%lP‘Péh\f‘Pé%' (d.

P (R Ry LAPHEFRAoco TG B Mo ORI iR n e uide

e ; e of
wires o pl e{é éng ?qo§lgoe{o§/a}d§ { ;b?%%geg olﬂ 82!{!4? élgél% \2%?3 gglpgugalst 0

t ﬁS‘J Qé’fo 2d'Bhbw sHecedsivelsteps pdnbrméfldufidg e Sochifhes? Sl‘%ﬂ&ﬂt,olnﬁungl of the
or CR8 provided that one of 1Y and Y2 is N and the
prosthesislve Figs.SIb@RB 1 c itd Bocal viessekigranoyeaf thesedreb rexibnfaf theblood vessel;
-NRACR6R7-, -OCR6R7-, -SCR6R7-, -S(O CR6R7-,
- B9.Q) shome Ritelivery @p I3 riiRe SRE™ING to a $¢RAT ephhEREFhe, present
, -S(0O) 2NRACR6R7-, -NRAC(O -, -S(O 2NR4- and -NR
inventions@ey 2. R1 is a group sel ected from Cl- 6al kyI
heéb Cg ﬁy hf)\&a?)rr%gﬁﬁol Igfla pq thke\ré% SCCOI?I t8%¥h|r anentofthe
preseanmﬁl?ﬁ ut ed by one or rmre substltuent gr oup sel ect ed
rom hal o, cyano, nitro, R9, -OR9, -COR9, -CONRORILO,
-NROR10O and -NROCOR10 ; or XX-R 1 is -C(CH 3)20H or -CH
20H, R2 is selected fromaryl and heteroaryl which
group is substituted by -NR 17CONRL8R19 and optionally
substituted by one or nore substituent group
i ndependently selected fromhal o, cyano, nitro, -Rl 1,
(]?11 C(Pll CG\IR11R12 , -NRl 1R12 and -NR 1 1C(P12

N . e s [r—— -




25 6al kyl sul fonyl am no, Cl1-6al kyl sul fonyl (C
1- 6al kyl ) am no, sul fanoyl, Cl-6al kyl sul fanmoyl, bis(C
wd 2608lokaok3 sul f anoyl , Cl1- 6al R@&noyl am no, car banpyt/ce&7/003274
6al kyl car banoyl and bi s(C 1-6al kyl ) carbanmoyl . In
anot her particul ar class of conpound of forrmula (1),
or a pharmaceutically acceptable salt thereof; 30 mis

A first e?%qogi%i[egtib{a rd8| |very§(pe)?rﬂli%@ccord\| rg(t%() hlfseﬁas Ll ﬁtrongfr P&éﬂvermg a

prosthe'sé(tcp% g%%blgn o@blbocd VesHl, MWponf InGidseth tBﬁQgh(f'ﬁb;‘ﬁE to 2d. In this
et hy propyl, butyl, Tsobutyl, tert-butyl

embodiféhi, e bRy |vess§M§{h@ @e&&mhg aored o&raw}nan rhe mel brardR Rsgioh is the
phenet hyl, pyridinyl, pyrazolylethyl, furanyl nethyl,

region éthihecapyrtiaresthyt| wherdiha zightyahdrieftisgrionary hitexigs 42 3B gbnmettiy theamada 1,
pyrazi nyl ethyl, which group is optionally substituted

adjacenyo the gertiovalygotht i t uent group sel ected from amino, hal o,
cyano, nethyl, nethoxy, trifluoromnethyl,
trifluoronethoxy,.-NHCOCHB - CONH2 and - CONHCH 3; or

The del'i\ég %p!ar%tu’s%%ﬁ s%g sec ggl%lrg??’ﬂ % %%#o%ﬁntegigﬁfg [S)rgéthesis

pyrr azo pyr azol
dehver)t J:Hsﬁ"law and¥¥dtiafld EBélond pish 'rst@H "BQ' The proktHlasd Zmé'for&@&j from
hi azol yl which group i s substituted by - NHCONHR 19

haemo&ﬁﬁnﬂ:ﬁlyl conphiible matbsd] bbdicoatpribys aongin condb8Ehaving Stfirdt eed331, a

group i ndependently selected from hal o, cyano, nitro,
second-¢RY B32 grilside w@@gx@ndingﬂﬂmepM@ﬁrstMerm@Sﬂ |\’j|Q2 The first

11COR12 when present, is net :
and seggng 98?%3:11n PERGM | V‘erWFhﬁﬁ‘éﬁ CB'PF"&eﬁf“ 6‘@;5“’ §%‘f°§€f"@6°h conduits

31, 32 d\{h&ﬁ]ﬁrq %ongtﬁc‘tt%/dloqﬁ éﬁ%?%/ck% %rgtte\ﬁflil?ﬂ d3%letg 5‘5]’9 C%CA%LS c\)lm'ne side wall 34.
The fi rﬁz Qp&tdﬁ Uﬁé of $& %Légéh §c§1|d§i&t3q d32‘ i€ Bbé?\% gernﬁ¥1%89 floW! bét\%’en the
ydroxy, Cl-o6al kyl

koxy, hal o 6al kyl, hal od

branch@bkdity 31,13y @h@ih)é@iarﬁ%hhw 33. hyiel ssvshidenkts Bad, k8O X ¥, the branch conduits

Cl- 6al koxyCl- 6al kyl, C1-6al koxyCl-6al koxy, am no,
31, 32 @k-aGalokyn, &npeamit Blnod fiovstieGveendiz begrich aonduis 31042 amiltBe coronary

hydr ogen or a group sel ected from Cl-6al kyl
arterieCH. 2ycl oakyl , aryl, heteroaryl, arylQ 6al kyl and

het er oaryl C1- 6al kyl which group is optionally

substituted by one or nore substituent groups sel ected

r . . ,

The st%i ?xg%%%%yt? %%@&;t&e B}g%t&%ls, Q%’lef]gé%-dgm béﬂ%éﬁy reotg(eys ribed below.
1- 6al kyl, hydroxyCl- 6al koxy, C1-6alkoxyC| 6al kyl, Cl1-
6al koxyCl- 6al koxy, am no, Cl-6al kyl am no,

Firstly, iits (efdrefel ti Figs. asite o, trerfirst gdide wied Xiyik pert@neously inserted into the aorta
bi s( Cl1- 6al kyl ) am noCl- 6al kyl , cyanoCl- 6al kyl , -

1 such@iat 8 aktkydsdhrpighrilye aorigl-ang ifi ks)t: prg;:(ﬂ‘rﬁ@.ﬁynp &rst gride wire 21 is positioned in
C1- 6al kyl sul f onyl (C 1-6al kyl ) am no, sulfannx

the ngl'(t;forgaqlrkwt%rup@ gﬁﬁgqut QLEH%V('@l%%VWij%%ﬂ lpg}ﬁ)eﬂs ion using a catheter

ano | am n - 6al kanoyl ( Cl1- 6al kyl ) am no,

(ot Sh8‘5'i’)b‘g lszqueé‘g’f 'i?{ﬂo‘é a(’?bam)yl and
bi s( Cl1- 6a|ky|)carbanny| In a further particular class
of conpound of formula (1), or a pharnaceutically

Next, tRCSRpidPdicR iRkl 22 i fréuiieous ihsertdd inté théadital1i siltethalgr éxtpds
selected from-S(0O 2CH2-, -S(O) 2CH(CH3)- and

through B @@ @hiBy frst enﬁYZ? of tiBH-semnnt Rkiej vareld2 ingpsitignag irglheuqﬂ coronary

sel ected fromnethyl, eth éﬂ¥ butyl, isobuty
artery 1% rkhefsegapd guige wire 3¢ By flso é@gr@ 5 |po.¢dty:@|u§ﬁ@ g)ﬂatheter (not shown),

. henyl , benzyl, phenethyl, pyridinyl, pyrrolidinyl,
which %?F%&W?ﬁ’é&eﬁ%}/’?’% uranyl methyl, oxetanyl

i m dazol yl met hyl, thienyl nethyl, thiazolylnethyl,
t hi adi azol yl met hyl and pyrazi nyl ethyl, which group is
optionally substituted by 1 or 2 substituent group
sel ected from am no, hal o, cyano, nethyl, nethoxy,
trifluoronmethyl, trifluoronethoxy, -Nwe2, -NHCOCH3,
-CONH2 and -CONHCH 3; 5 R2 is phenyl or pyridyl
substituted by -NHCONHR 19 and optionally substituted
by one or nore substltuent group |ndependently

T | I



or Xx-R1 is -C(CH 3)20H or -CH 20H, R2 is selected from
aryl and heteroaryl which group is substituted by -NR ‘
wd . 260eMRDER19 and optional | yl$ubstituted by onepOr/GERI0S/003274
substituent group independently selected from hal o,
nitro

N, hE B PRED cHHEOUTIRE B BERIEY.co588 1.4 YR cn thefhslagd pasond aude

wires 213'%2 2@@%@8&‘ Wﬁéﬁé{%{ %%ﬁglﬂégwagmggggz pa%[ the %&99 brindhS

artenes4l$(t9)/2fd theMBbrtRMbt ’4, dsQAGHTR Figdhb Bnd hf—‘ atomor atoms to

whi ch they are attached forma 4-, 6- or
7-menbered heterocyclic ring mhereln 1 ring carbon
atomis optionally replaced with N or O and which ring
As can bgsegptin Iogdal whishuiiows Bgtasslsépjiorpeféhecarostimsis sndustedtondhet first and
groups selected from hal o, cyano, nitro, hydroxy, oxo,

second @tﬂd%mrﬁm 2% fugng deliveyy torhe %CI%F%SH" Mythe Sret qtdesmswnch
condui Y37 3 = 3 eclion IRV oo B T s
Furthenlz:@(fc%ér mﬁﬂogﬂitkgﬁlﬁb@d Pk;é})ﬁl&b %%lekﬂff é ﬁ ?(ellysry casmg é The delivery

casing £ lak¥thovabit aRetelth&dulidinds Gdd @lpkaskssithd ﬁhaWcondunt 33. Accordingly, the
Cl- 6al kyl sul fonyl am no, Cl1-6al kyl sul fonyl (C

prosthedis 6 alaly ydkp arcompact shdpk aomingl delivery-t6 #elapttis ubdt sagivpl 1,1, dete{ng the
1- 6al kyl ) sul fanoyl, G -6al kanoyl am no, 6al kyl)am no,
chance gbthe areeresis Theimpobsyucted tdheyay- and bi s(C
1- 6al kyl ) carbanoyl ; R6 and R7 are independently
sel ect ed fron1hydrogen hal o, cyano nitro and

In the ﬁ%}%‘%@i#é qft(rg%nh %c%el d oﬁguqn}ilﬂ r Qm?zf] 1‘Sl orp| th& sYda w%l 34. The

are |n epen
first ancPsrecéhdgfréHéP c&ﬁiuﬁscif-‘ 6 bofadt tswath ¥lfirst @ﬁH J}H%ﬁb’lg byé ole‘t%jmaln cond uit
het erocycl yl which group is optionall stituted
3. As $hB®n AIFidI2E &hS fitbisdnt ket gGaOWRS meim&@d irfté kb (Sbndmt 33 via
cyano, nitro, hydroxy, oxo, Ci 6a|ky| Cral koxy,
the firstiead o@hinlg 338 of theainei condiit I3R.aany thréugt rtrw)fysiamﬁmt:byd branch conduits 31,

hydr oxyC 1- 6al kox Cl- 6al koxyC1- 6al k )
32 via ”@F‘%HeR 5%37)@:1 ggqsk?d?wg/szhﬁ arst ang_ se@mdpﬁnagrpq[@wgﬁﬁj, B3 S‘l(h@ﬁrst and

second SRAE BRI §/ >R OBFOER 5% PRoGr B 5 BE R Busry1dyfe ofhefrstand
second B alﬁ).(ﬂ con fi\{sk%qc lN}Qere g tlt]a‘?te%ﬁé:yéf\lvé@n tN\@él& agrSQ de ﬂthé delivery

optionally su stltute by one or nore substit
casing 45REMEN §RIUDA bR BpdrirgMzitatne delidR@sindd.t r o, hydr oxy, 0XO0,
Cl- 6al kyl , G -6al koxy, hal o@Q al kyl, hal oG - 6al koxy,
hydr oxyCl- 6al kyl , hydroxyGC - 6al koxy, Ci . eal koxyGi -
al kyi , 6al koxy, am no, G -6al kylam no and bi s(C
Once the@éﬂswyﬁi'f éhﬁwaci@ﬁM@ﬂicsoqimmgéme@loyrae@}robmp prosthesis & takes
om Cl- cl oakyl , aryl, heteroaryl,
place a%?e;?f:@ed@ﬁlf’w;y%h gEReH & %9%5? ﬁﬂ?é 1- 6al kyI whi ch group is
optionally substituted by one or nore substituent
groups selected from hal o, cyano, nitro, hydroxy, oxo,
Firstly, lﬁé dgﬁb&légsmgﬁdlls %@\Iﬂg@)%mo@@ |f|9rg/tﬁl=,| ﬂ?&!thesl&%l Q(S:th;f tﬁ@hrgt%ﬁs 311, 321
hydr oxyCral roxyC 1- koxy, Q‘al oxyC}ea kyl
of the f@ﬂand&abdmmyéac& c&ﬂhi@my 32 ﬂﬁlem,secd as sigdwih Bigi 700, Thb lnﬁa(n@onduut 33
1- 6al kyl ) ami no, ammoC 1-6al kyl, (Cl- 6al kyl)am noC
of the posBasik§ qup;isgs( $Dape GamkiyldfieprlenaDts] s@lthay|upon removal of the delivery
cyanoCl- 6al k Cl- 6al kyl sul fonyl, C1-
casing ‘smq@% afrnﬂe'hgﬁ RRARAS, auamaé%ﬂ"k;ﬂ'@‘a the diFy ends i ky32]1 ghihe frst and
1 6al k Isu

a
second bi4act 3t Ty 0 Poaa ST R B g oo 5 i
( C
oaeso§ERAUARE ETBH, B0 RSB oo ORM Bl o
are attached forma 6- nenbered heterocycllc r|ng
wherein 1 ring carbon atons is optionally repl aced
with Nor Oand which ring is optionally substituted
by one or nore substituent groups selected from hal o,
cyano, nitro, hydroxy, oxo, Cl-6alkyl, Cl-6al koxy,
hal oG - aIkyI hanCi_6aIkoxy, hydr oxyCi - 6al kyl ,

Y. Y . .



t hi adi azol yl met hyl and pyrazi nyl ethyl, which group is
optionally substituted by 1 or 2 o substituent group

weehsmbads f rom anmi no, hal o, 18yano, nethyl, net POKGB2007/003274
trifluoronethyl, trifluoronethoxy, - NMe2, -NHCOCHB

conduiy & 2SNl EEEUE P BHIIHFI%FRFP“; S O0f 2 01 BaB s
througIPtXE %9\' f¥4t’e sl’g@n%%l of {hglﬁ%FX% %r{d bqérm{ lcOncBXJ 1r‘r}3£I ﬂiﬂ %?uses the

iazol roup 1s su

branch Qb{ndum% &ertaRdum Iﬁ’é?de' A Q\Ihbbéuééhb(ﬁéy dré! bigekbdly a 988n@position,
more substituent group independently selected from

as shoWinig. 2y, anwhictthéy mrojectiSliflvard fdni thé main(cohult, 33-0E0bRIRAERESs 3. In
-NR11R12 and -NR 1 1COR12 ; R3 is nethyl; R11, R12 and

the secRI@Bpasitien.itivelerprohdenduity 3h)3@ mm‘mhin @rdirectign suhstaptdllpg pereendicular to the
from Cl-6al kyl, carboc and het erocycl yl which

longitugina) gyis ?féh‘b'iﬂ?'f‘ 6?%“!‘93 §’M¥f§fﬁdtgﬁf'%a"yﬁ’y ligh®d or nore
substituent groups O selected from halo, cyano, nitro,
hydroxy, oxo, C1-6al kyl, Ci-6al koxy, hal oCl-6al kyl,

As the %%l a%als cg))"?}b é@ﬁ}é Tc{}}ﬂﬁ{s%yﬁ e'rf E’@L&y o th rst position to the second

oxy, am no,

positiorf by thalpkisH @b 50 5@|’tﬁ'eyh=jr§ fofeed 1@@‘hl§)‘ibﬁt%ﬁa 3R cordfsty BQiek Fespectively.
hydrogen or a group sel ected from Cl-6al kyl,

This he(p8 -abchpc the pkosthesia Byt positier, ensiaesythat tlaarfyui@aﬂﬁaalt\kgeln tizenabrta 1 and the
het eroaryl C 1-6al kyl which group is optionally

coronagy gstist gt tuis kPt oprn. and hlsendntain hetmain eanduiti3on the expanded state.
sel ected from hal o, cyano, nitro, hydroxy, oxo, -
al kyl, Ci-6al koxy, hal oCl-6al kyl, hal oCl-6al koxy,

Next, tl%yo%g\%ﬁ %%m%‘?sl %})\f(edl?ly 19 8?%\3{%1? E%I;(é%%i&g t the entlre maln conduit 33

can ex;gad %uﬂ’thﬁ“ﬂlﬂﬂe 3943 8the %né@aﬁﬁ’aﬁ@m’ Bfne ?dﬂaqoﬁi‘e ;ﬁ.@h I‘d&g 61, 52
6al kyl ) am noC 1-6al kyl, bis(C 1-6al kyl)am noC

are alsdrefréd:t&yl To feyas telprésttidsil3,in @%aiok,)d Sahtd @otyshowrykan be used.
6al kyl sul fonyl am no, G -eal kyl sul fony”C eal kyt yar ni no,
sul famoyl, Cl-6al kyl sul fanoyl, bis(C
1-6al k I)sulfann I, al kanoy Ian1no car banoy

Thus, tlgsaeri}Ipe,sgrSdgw)epucgﬁraecbeprgc(a{jog_dl%qqgw ?E‘@ﬂbqiltheﬁomcmpt region 11, and
o s SR R RS 8RR LA 5 ¥ b o e

the riaht 5@ 1ePboréd nefbs.@ Pharnmaceutically acceptabl e salt
engthergoﬁor é@?seCSH and Y2 is N, X is a linker group

selected from-S(O 2CH2-, -S(O) 2CH(CH3)- and

-S(02C(CH3)2-; R1L is a group selected from net hyl,
Subsequtiitly| the fiisbangdl secdndtgpide wire 29 kban tegetelsdt vl |

cycl opropyl, cyclopentyl cycl ohexyl, phenyl, benzyl,

phenet hyl , yrldlnyl yrazolylethyl furanyl net hyl ,

. Lhi I h t.h h d I I hyl d.
AL AR, TR < Bh 8{)@@%@?5@3 AOp Y i Bioste
flanks d? }ﬁe]s dge;valg%lﬁé{kbﬁﬂs I%{/%m/nh%ng %R?tﬁgrl |eeC Ih% f-t%g] p%ﬂlsna?e gJII%I’aﬂy

trifludro
allgnedtlr'i b El'réé%rpﬁg?ilﬁﬂdhe 16 Il'fIQﬁQI"gxls A Maﬁ'&gndu%l%gver tHe mounting
1 or - OH R2 is selected from
points rﬁii}etfe)dffsetmyﬁ Hﬁéc}dd)n pardilledaml Itydg;tuqh’)dl &aoA vl the indih@biyduit 33. This may
thienyl, pyridinyl, pyrimdinyl, pyridazinyl and
be partichiaryzuskfy| towhatihcampaaipackingsefithet prosthesis 4biy maiNHEBINHER thebranch
and optionally substituted b¥ one or nore substituent
conduitg 333 dPrﬁ‘&b?PéH%Fé Reqhpthes if etPerstesis thiseampresesfano, nitro,
-R1L 1, -OR11, -CORl 1, -CONRL1R12, -NR11R12 and -NR
11COR12 ; R3is methyl; R11 R12 and R18 are
i ndependently hydrogen or a group selected from
d™al kyl carbocyclyl and heterocyclyl which group is
optionally substituted by one or nore substituent
groups selected from hal o, - cyano, nitro, hydroxy,
G -6al kyl, C1-6al koxy, hal oQ eal kyl, hal oC .
Cl- 6al koxyCl- 6al kyl, Cl1-6al koxyC 1-6al koxy, am no,
G - 6al kyl am no and bi s(C 1-6al kyl )am no; andR19 is
hydrogen or a group selected fron1C1 6a|ky|

~N o~ o, o | I |



and, R3 is nethyl. In a further particular class of
conpound of formula (1), the conpound of formula (I)

wo So08/0g98pound of fornula (Ma) or (Ib)(la) (IbpcOGBR007/003274
pharmaceutical Iy acceptable salt thereof; mis 1; s X _
Is a-S(02C(CH3)2- linker group; RL is nethyl

Fig.3 shem eRhvary awfqtumwmgkp ??‘ﬁ%‘?do%‘l‘@ﬁme"t Piei Rﬂ%@r"wwfy gy The

dellver;f %/p%m%%ﬁosp ﬁ\J/mlHl' EZ W%lﬂgaor}swbgeng&aﬁltgs gem%w%y %sfetheAippg attuRéJf the first
embodlﬁetat o%z Hv%nwde)eg&@hat R%gyrds ggg ﬁi'rtﬂg @%R@Fﬁqu&t §ompnses two

rogen or a group selecte rom met et hyl
guide t@fe@ BY36. ¥ h&g’tﬁdlé)tﬂbé&%l 36 & Gloviaed ¥l make Qldaﬁh‘lg Gkthe prosthesis, on the
CH2 CH2NVe -C(Me) 2CH2OH and | H pyrazol -3-yl; and, R3
guide wirgs Z‘Eizhysllmplékn Théesmasyraetingif usdudo mdmeuatfeanmeqcxrommmilee; Fig 3 and
conpound, or a conbi nation of conpounds, selected from
Figs. 1atey2done of the Exanples or a pharmaceutically
acceptable salt 0 thereof. The invention al so provides
processes for the preparation of a conpound of fornula

As shox‘cvrla)?glpF&@rj Q&S?egt?ﬁ%ﬁuéé %e? dh 1 \Aﬁ%%’et ﬁ§'aﬁd E%'{:@j B%%%%Fdﬁs 31,
respect?esymr%n%eeaam cBKdlﬂb §1.79 fe MAFRAIAFoSionthe formul a
'), wherein X = SCR6R7-, for exanple by using

Oxone(r) at roon1tenperature in a mxed sol vent system
of water and ethanol A conpound of fornula (1),

The guidl &ibes 85, R ¥xtendRhOURG Re-branpmgondeits 3 e3feanddhrbyghttheefirst ends 311, 321
reaction of a conpound of fornula (I wherein R1IX =

of eachrmeB RAAut 3138, WhersHRBRRY eeﬂegq' betveRnAng Fidgwall i @peing delivery
s oY SR A SR 0 O BB s o

triethylam ne and a solvent such as tetrahydrofuran or
, 1 V-di nmet hyl f br mam de. A conpound of forrmula (1),

Since tN@ﬁJ’ld‘é‘ todRBY 36 proiBA NeRARY prostieds A the Di@é’ Mresh by E:hﬁeasnly be
reaction of a conpound of formula (1), wherein RLX =
inserted-indbNGEGURTe- tubesi 3536 whereppirtee guideftaiesi3b 286(detve to stwena the guide

L1 is a leaving group (such as halo, tosyl, nesy
wires 24122, b;etmapv thersglivery ¢asing Hanp the sidawall 3 thepughythe RFAneh b@gets 31,32
such as triethylamne and a sol vent su
and thf?@ﬁ%%? BPTR 52 grthe prosthpset iy munt&wﬁ@e PEFtESS phie guide
wires. i &8 |on of a conpound of formula (1), wherein RLX =
’ﬁﬁ f., with a compound of forrmula (I1l) in the
presence of a suitable reducing agent such as NaCNBH3.
A conpound of fornula (1), wherein X1 -S(0 2CR6R7-,
The guidO@IBeET5, 36 afdddnmicted to tHBNSHREY 4; howb(dr) RmRlively, e Yuibetubes 35,
prepared by the reaction of a conmpound of formula
36 can bk Wnnevtbetodhenpush rods &, $22avi ng group (such as hal o,
tosyl, mesyl etc.), with a conmpound of fornula(V)
optionally in the presence of a suitable base such as
t et r ahydr of ur.an

Figs. 4Taf ¥ _e ?wgﬂr']‘%b??{ﬁm? a pA H%%%E Q%yeq 8?% t%s ;iqc?rdmg to a third
emboclfi{ &2 pfecemTRRfen. Th ﬁ{;))@h BRI oifial e 17 h OLA 31, 32

a conpo nmu ereln is a leaving

of the Pre@bi dnftéBiheAs offhk GhvehtdRyand itTRENONsEt Genkrallyiht Barhél e bR pt that
In a suitable solvent such as ethanol to generate a

it compeisssEmltegraifstehod 1ridcated W i}s sebrind lend 822 . HEe kBarish eondait 82 wan be used
reacted with a conmpound of formula (Il) in the _ _

as an thﬁreg@mt@thebraaclsmwdtﬂ ¥, %@féﬂemﬁ%‘ﬁpua@@@fﬂmm- HYpel sigRt &1 ds provided
and a sol vent such as ﬁylfornaw

asa ﬁ%lﬂﬁ?ﬂ?\éo taﬁcthe Brraﬁm %?nfhl"s 32 Wﬁ)g?l@ﬂ nee it ﬁ!ﬂﬁéegf" theA ropéigte blood
d b f .
st B il RS 05 W S LA e rve

suitable activation of the carboxylic acid by nethods
known in the literature such as the use of a coupling
agent such as HATU or the conversion to an acyl

chl oride. A conpound of fornula (1), wherein X =
-S(0) 2CR6R7-, may be prepared by the sequentia
reactlon of a conpound of fornula (I) mherein X =

~7 ~\ o -




It wll be appreciated that a conmpound of fornula
(XI1'l) may be transforned i nto anot her conpound of

wé aeosbmsf Xl 1 1) by techni qud§ such as oxi dati opcT/GB2007/003274
al kyl ati on, reductive am nation etc., either listed

above or ot herwi se known in the Ilterature ? q
'nvent'q_w arfdofweﬁﬂpras ip wwa"vmemewaz gs jndhege |P§%(\?P?1§"‘Eﬂd§ﬁ%‘ ¥ Bigen that i
d
compnieg 3R ﬁnﬂggblﬁ%a%ooh {52 SE ;?/I?(e ba‘ﬁoon #2 |sa grgwgezd tE %{%pb g%\éshﬁ?w roup

may be prepared by the reactlon of a conpound of
formula (XXIX) with a conpound of forrmula (XXI11)

The stepB takem @l depioy thelbfdhc EGRIEINSE carf bedseghlintFady. 8a toaize IrSEIG.MaaBe branch
triethylam ne in a suitable solvent such as Lz

conduit 33! imirichted fndtsriestpabition A ecio @ppositieh infvhici it mj¢tate@mde)the main conduit
wherein L1 is a | eaving %roup (such as hal o,

of the Hﬁ%ﬁé'}ﬂS'SefEP") the pepition shawrbin Figata. H@ bg%ﬁ odstidh 'Safngﬁ%P'Bng the guide

wire 22H9 a%/ 6%’8'51? e#/sltlgn éSi I\S/Eéwrhls&sg) 4ttI ?{é hhs pu )93 gg Ep%grgp%hacogdwt 32’ everts
asit mévlgg fr[)r%?l%td %l?? {CI))IL @ﬁo‘ﬁg ?@’& u?{he s@ﬁ{@’ll eé ?1%991 rW (BIQ:e"’?he branch

optionally iIn t he presence

condunojz A b s %e%éﬁébn%? id ikfia@dnyhigoR@s the skenSéi toalkphd, as
sol vent such as JV, |V-d|nethylfornan1de A conpound of

shown fnFignak a ThilcXyses Wessternt 61 folpréss te drael corgiugy B2 agair(ss the lsida alls of
hal o, tosyl, mesyl etc.) and L2 is a | eaving group

the blo@d;mhela'mnb ahed)raltcb g;ymdu:t 373 glyposmo@h@nce_tlg( @)anq{;tg:oeqqgt 352 is ﬁa@g in

prepared by the reaction of a of fo
posmorc Ma)'ow §2s éeﬂ@E?Fh?é §PRYNgP Figgtdmi han (ﬂmw )'°d053t mwaw §Pe balloon
resence gf a sui tabl e base such as
62's?¥$: h AR gy 3 suitabl e sol vent such as iV,
-dinmethylformamde. CC( . >VH (R" -, - (XXII1)

NCANA , NC N L2 (XXXi) (Xi X) A conpound of fornula
(XXI'), wherein L1 is a |leaving group (such as hal o,
tosyl, nmesyl etc.) and L2 is a |eaving group (such as
hal o, tosyl, nmesyl, -SMe, -S(O 2Me etc.), may be
prepared by the reaction of a conpound of fornula
(XXXI'l') with a conmpound of formula (XXI11) optionally
in the presence of a suitable base such as
triethylamne in a suitable solvent such as ,

-dinmethyl formamde. (XXI1l) (XXXI'1) (XXI') A conpound
of formula (1), wherein RLX = H2NCH2-, may be prepared
froma conpound of formula (XVII1) by a reduction such
as hydrogenati on with hydrogen gas and a suitable
catal yst such as Pall adiumon carbon in a suitable

sol vent such as ethanol. (XVI1I1)A conpound of fornula
(1), wherein R1X = H2NC(O -, nay b e prepared froma
conpound of forrmula (XVIII) by hydrolysis with, for
exanpl e, sodi um hydroxide in a suitable solvent such
as a water ethanol mx. (XVII1) A conpound of fornula
(1), wherein RX=HNCRR7-, my b e prepared from
a conpound of formula (XVIII) by reaction with
organonetal lic reagents (XlI) and (XI1). A conpound of
formula (XII1), wherein R1X = H2ZNCH - , may b e
prepared froma conpound o f forrmula (XIX) by a
reduction such a s hydrogenation with hydrogen gas and
a suitable catalyst such a s Palladiumon carbon in a
suitabl e solvent such a s ethanol. (XIX) X1 " ) A
conpound o f formula (XI11), wherein R 1X = H 2NC(O) -
may b e prepared froma conmpound of formula (XIX) by
hydrolysis with, for exanple, sodium hydroxide in a
sui tabl e solvent such a s a water ethanol mx. A
conmpound o f formula (XII11), wherein R 1X = H2 - N
TTCR6 RD7 -, my b e prepared froma conpound o f
formula (XIX) by reaction with organonetal lic
reagents (XI) and (XIl).It will be appreciated that
the R group may be introduced at any stage initially
as a carbocycllc or heterocycllc an1ne (optlonally

T Y 1 .



s (EMBL Accession Nos. HSU79143, S67334, Y10055 for p
i 10a, pi | G and pi | O respectively) were
wo Yhusmbged i nto a pDESTI O véctor (I nvitrogen keticeaeh7/003274

Fountain Drive, Paisley, UK). The vector is a

Gat eway- adapt ed version of Fastbacl containing a 6-H's
Q@mﬁep|tope tag. A truncated formof Type Ib human PI3K p

i I Qg isoformcorresponding to ami no acid residues

144-1 102 (EMBL Accession No X8336A) and the ful

1. Aﬁggﬁgls%% %ﬁ%ﬁ%@%rrﬁ?%h stﬁééglfﬂ{h{e b%:'lMB,'eglon of the

ccession SO sub-cl oned
ascendﬁ’ﬁ%@ﬁtaeﬁ'ﬁiI the/ figHt Bfd 18@ Bdrahan} AHebrids, ﬁm'ﬂpﬁar@tﬂ‘s E&ﬁ’;ﬁlslh@g The
Type la p i 10 constructs were co-expressed wth the
PBFrogthgse@optisiig/a Sisib aorduit akdirstand sepoed praeehsiooduitsn t he
bacul ovi rus system usi ng standard bacul ovi rus
existavide wite fas siseitiogiiadhe aseendisg seda picbthel hgxtopssdhrough the
purified using the His epltope tag using standard
asce"dﬁ'lgraPF‘i" 'BS’ttF‘bW ERPRANGRIESEY: @89 DNA cor responding to am no

n_ge
s e BT e ot S8R keleBhos wrough re
dard nol ecul ar bi ol ogy and PCR
aseen on.%EQ?@%%ﬁF§E§§V§#ﬁE resul tant DNA fragnent was
S\M’@T&rk P8 prbsinati9isarakded sddi thdt, col i expression vect or
contai ning a GST epitope tag (Amersham Phar naci a
Bhefirsicdmd sBaind Iveamch Eswaits, ard ipvahle atbpg thei fivst dndgecGndiguidst wires to
al, Analytical O Biochem stry . 2003, 313: 234-245).
the brafpigre@ST apdigged Grpl PH domai n was expressed and

ot @iﬁ%wﬁiéﬁu%a?%%% AT ARk e (HOBRED e mai

condun¢j eg(gn ﬁ%lﬂ%dé\fﬁyeﬁl[]{'nﬂi{or e%%;Uu{ ﬁf’n {hg g?a'isn %E@unl{ I‘?ﬂg(featigrt in the right
coronaé/odmefylrﬂg firdt ﬂ)rHﬁth:Bnmrb% \/? bAgREd ol imdide®ut asdf mé\te@ﬁ@ﬂnrmﬁﬁrst
84-wel |l | ow vol une white 5 polystyrene plate

positiof forted seeondPosition) @nd Br u nei Wy, Stonehouse,
d oucestershire, UK Catal ogue No. 784075). A m xture
othe eecohd breh@cropduitiemoveblerfeon a fshroositiandn phigkit ewﬁensedfshe main
g), DIC8- PI(4,5)P2 substrate (40 nM Cel |l Sign
conduw tﬁ@ ‘secopd Regitign IMKAIEN it ergiegRBHdT ma'egf’%ﬂuaéqi&c n "g%i)'eﬂ

coronagoar%?yrs{gﬁ eféorgﬂ,% | cﬂoé%%t.?;t tge%g%&a#gpeggg tgﬁ{:lﬁ?l % anOWT\?l froT‘bthe first

ol d positi
Wﬁm°gl (%3 ChG! A dopr opyl ) di met hyl ammoni o] - | - pr opanesul f on

ate o (CHAPS; 0.04%, dithiothreitol (DTT; 2 niM and
magnesi um chloride (10 m] was agitated at room
2.t Epetianuappafabss o Gaim hotrewisitg nte ol make bétgaters &ar nmvind thedigst and
a m ni mum si gnal corresponding to maxi num enzyne
secondgranopiceRduitiefrem ghedizst ihe gecard FPR&'“S’% DVSO i nstead of test
compound. Control wells that produced a maxi mum si gna
corresponding to fully inhibited enzyne were created

3. b¥head%qv %‘iugaoga' Qmé[@mg‘xg %Qé Uﬁgps/ (ﬁ Wﬁ%the first branch and

I OSCl enc ston, ttlng
secon@ﬁﬁn@h%@h&nt&@lon@ﬁé @rébandisesdra @dld@fmréﬁts theaRamRAEYbn. These
assay solutions were also agitated for 20 m nutes at
room tenperature. Each reaction was stopped by the
addition of 10 ml of a m xture of EDTA (100 niM,
4. bohe deéjveneamamsmﬁ piaim 7 8K8, vmemhe/aar@md:wﬁtqr% arﬁ@lserWnose the
buffer (40 mV). Blotln Iate 3,4,5 N%
first bremeh Ia"dsﬁfﬁ“aq %famwccondt@ae oHHe fsmd ot guidg 5 %ﬁﬁfa" region
and to%mglﬁla h :dft GSqueg) Jn anézg E:év%{u% f n( %asrs[%lﬁ%goﬁ%ﬁgggr?geen
Bi osci ence Limted, Statlon Road Pangbour ne,
Ber kshire, UK, Catal ogue No. 6760603“@ wer e added and
the assay plates were left for about 5 to 20 hours at
roomtenperature in the dark. The resultant signals

arising fromlaser light excitation at 680 nm were
read using a Packard Alphacpest i nstrument.
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conventional pharmaceutical excipients, well known in
‘the art. Thus, conpositions intended for oral use may
w6 Nvg@rNg3 f or exanpl e, one dB nore col ouring, PCT/GB2007/003274
sweet eni ng, flavouring and/or preservative agents. The
anmount of active ingredient that is conbined with one
or nore excipients to produce a single dosage form
Wil | necessaril pendi n on t e host treated
5. anite e apErR o B & o6 MR e priars e gt Fod
exanple, a fornulation intended for ora
admnistration to humans will generally contain, for
6. em éd' Qfé\ul;%gclélﬁl 51w9er@|f1 tRCSUSN ﬂ)d@gwlda{m@nted on the guide
SU|tany fron11 to O ng, for exanple from1l to 100
wires. "g) conpounded mnth anapproprlate and conveni ent
anount of excipients which may vary fromabout 5 to
about 98 percent by weight of the total conposition.

The size of the dose for thera eutlc or E%ﬁghglact}c
7. pihessiey %qpaet%&ﬁwma obte PIEFFAN%CII MR %frgy gngior second
id an% accordldjagtI marorgt re and severity of the
guide Yo RIREE AA{E] f”'t% sex of the animal or
patient and the route of adntnlstratlon, according to
wel | known principles of nmedicine. In using a conpound
8.  Ofrhé agver apgdratud &ffany by cEBRUrédeding claisPhiydréis thedirst and/or second
purposes it will generally be adm nistered so that a
guide wied it yonflgused foninsdmionrictn the, astending manppeascutanenysikg t o 100
ny/ kg body weight is received, given if required in
di vi ded doses In general | onwer doses will be
adntnlstere eral route i #oyed .
o, Tiledeibey cBiestih & vy BiE e DR AT SR PR Gipesig o
/kg to 25 ny/ kg
confgtggda@r ‘\'R%”g‘t?‘? ntéuﬁ\g%gcéeenﬁal{; al'l éu‘t’al? Sed Sl mlarly, for
adm ni stration by inhalation, a dose in the range, for
exanple, 1 ng/kg to 25 ny/ kg body weight will be used.
10. Ty dsfivdry apparstds ofl asyaape of the peecedihd claos waerrinaieoprdstieBisrig
to 0.5 g of a conmpound of this invention. As stated
expandablediom a ¢dilapsed Riateip an ppendaiGOR&i nase and the PI 3K
enzynes have roles in tunourigenesis as well as
numer ous ot her diseases W have found that the

d f f
ai@?@e&‘?@rf %ﬁja uosrot alm {Qle%orﬁe)p %ﬁ& Ig?e@%{ygﬁg%gﬁgtholwgFrosthe&s in
a collagsga'spdté dPRg eéllv@mhg b(&@t‘ﬁ@s@ﬁ%@&ra&ﬂ@eﬂn nore of the
enzynmes. Accordingly, the conpounds of the present

i nvention are of value as anti-tunour agents.
Particularly, the conpounds of the present invention
12.  aiTke dfivarpbpparais dnlimptioivhéreindhia presthesisapareinged taedpand
anti-invasive agents in the contai nment and/or
automaticallytupam femeral OHE deIRY/CB%NS- i qui d t unour di sease.
Particularly, the conpounds of the present invention
are expected to be useful in the prevention or

I nﬁé‘%&?&% fét&?d?ﬁn {h§ }f}%b%b’b %ﬁgs‘f@@@r %dﬂﬁlsﬁ& one or more

stents?dﬂ%é’dﬁﬁﬁg Y prosMssid ih%la@ atscﬁe brandiBgienzymes and the C ass
PBK 'enzyme. Further, the conpounds of the present

|nvent|on are expected to be useful in the prevention
or treatnment of those tunours which are nediated al one
14. oA prosthgais for lppatin@Rha hegnelt regine otthe asseedings aorta @angib right and left

coronaT A ARG, AR S SEE ARG 9Py STEH BB G Hgnen conduts, the
produce an mIOR enzyne inhibitory effect in a
war m bl ooded animal in need of such treatnment. Certain
conmpounds may be used to produce an PBK enzyne
inhibitory effect in a warm bl ooded animal in need of
such treatnent. As stated herein, inhibitors of nlOR
ki nase and/ or one or nore PBK enzynes shoul d be of
t herapeutic value for the treatnent of proliferative
dlsease such as cancer and |n partlcular solid tunours
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mal i gnanci es in a warm bl ooded ani mal such as man t hat
is in need of such treatnent which conprises
wa@simseegeri ng an effectivetanount of a conpoupdr/@B2007/003274
formula (1), or a pharmaceutically acceptable salt
t hereof, as defined herein. According to a further
first bréngl canduit baing Telogating iRtheyight ¢esanaryi astepyrand theagcandriEansp gonduit being

for treating cancer of t he breast, colorectum |ung
f°”°°i“f‘9\k5‘l"ﬂﬁi'?ﬁ@°r§??é¥?”"i%l"ﬂ ®fling cancer, non-small cell Iung

U AR RSl S R o

condunﬁty heldn@PbEEIMin Wﬁuhﬁ: Brofe @ BLt dfth&f T Rbsduftirl d¥dlerddt it to locate in the
effective anount of a s compound of fornula (1), or a

right cabrin @AY thedisdt bianeicavapiitiaing afranded tdtarmandide as agliefmbvesdrom the
herein. According to a further feature of the

first pokitiaretn thegsecaridepositiors apd ovi ded a net hod for treating
cancer of the bile duct, bone, bladder, head and neck

kithgrRegond|braneh co@a%tsmvm'%g?m A4St postion i WhishdRspiggf?§5ide the main
testes E¥ro ut er,

condufiia shearl RoSani et Bles ARUeTy e b ary AL Fo oy (G e
left corgwr%,a@éng tﬂ@’s%h&ﬁanr%q c&%gﬁ Béiﬁga?fhdngeoato‘f@ﬁ st 8L & moves from the

such as nman t such treat ment
first podlibrEtB teQ¥BEidSRSitigAM ni stering an effective anount of a
compound of formula (1), or a pharmaceutically
acceptabl e salt thereof, as defined herein. As stated
herein, the in vivo effects of a compound of formula
15. (e pregthdsis cblein i whereip dhe:mavycanduit eampiegsea fireteas which defines an

that are fornmed within the human, or ani ly
opening, 2,3a¢PR YVAYNGIFIRSE 28 CRRRIATIAA S el Fﬁﬁf@gﬁe}w bnlg ot nc
seconc{i/\gr\é/i:g gf S ﬁ‘a]&'g:rﬁ:) (I;uu 'r,]t(liae ﬁ?s? % e&ﬁd %%I;(?ﬁ Qo%tdhl%rbe nB %O%Rfeg % the side wall

oﬂheﬂﬁﬂ ORfegUtical ly acceptable salt thereof or a

armaceuti cal conposition or formul ati on conprising a
conpound of formula (I) is adm nistered concurrently
or sequentially or as a conbined preparation with

16. ailig presthesised tiriont4 af15uerdimthe fiest andfar sedond bragehyendiite gie
di sease. In particular, the treatnment defined herein

configyragtorhe mgypRtiealongsrespestyedst A sepOnduIdgFes ny ol ve, in
addition to the conpounds of the invention,
conventional surgery or radiotherapyor chenntherapy

17. A‘iﬁé’érﬁé(}ﬁ@.syof ah &eC&HE%HQ & whBBin VR ALh&Br &BEhdrsfeh conduits

I'n conbl nation mn exi sting therapeutic
have a%%&ég%n{eﬁtrsu%& dt bﬁ?@éﬁm&{engégugﬁmé ®F mortUictualltsTorrf@iigthd iranch
be used i n conbi nation incl (1)
conduitig¥tdnpihe Fisf te tied secerdgpositioreopl ast i ¢ drugs and
conbi nations thereof, as used in nmedical oncol ogy such
as al kylating agents (for exanple cis-platin,
car bopl ati n, cycl ophosphamni ni tr
18 aheRaHaTRS SRRLTR NS AR o MR SO R PR rom 2
net abol for exanple antifolates such as
°°"apﬁ% k) %B)?n i, a(ﬂ‘lg‘?]deéta'fg’l ke 5-fluorouracil and tegafur,
raltitrexed, nethotrexate, cytosine arabinoside,
hydr oxyurea and gentitabi ne); antitunmour antibiotics
19.  (fAQrosthesisRbnibiyi ddMmpaYILY the prdsthésiscof alini t6wreliavemovable delivery casing
bl eonyci n, doxorubi ci n, daunonycin, epirubicin,
for holditig thelprasthesis im the ngllepsed latedact i nomyci n and
mthramycin); antimtotic agents (for exanple vinca
al kal oids like vincristine, vinblastine, vindesine and
vi norel bine and taxoids |i ke paclitaxel and taxotere);
and topoi sonerase inhibitors (for exanple
epi podophyl | ot oxi ns |i ke etoposi de and teni posi de,
anmsacrine, topotecan and canptothecins); (ii)
cytostatic agents such as antioestrogens (for exanple
tanoxi fen, torem fene, ral oxifene, droloxifene and
i odoxyfene), oestrogen receptor down regul ators (for
exanple fulvestrant) antlandrogens (for exanple

., . L) ., . o,



OExanpl e 1: |-Ethyl- 3[4[ -1 (3
) - 3- net hyl nor phol i n-4-yl ]-6- (et hyl sul fonyl net hyl ) pyri
WOR@BH023383 Y| ] phenyl Jurea s 20 PCT/GB2007/003274
4-14-[(3S) - Nethylnprpholin 4- y I] 6 (nethy Isulfony
| met hyl ) pyrimdin-2-yl] aniline , 0.28 mmol
20. \\Ehe ppsthesie oanyiope & C(!ﬁk’ﬁ?te“ tp A9 mherelngqﬂystlagq, Eepgﬁ%pr@nch conduits are

added, and the reaction
m°""fe§?8%?%°8$'a? #%&ﬁg%?'deé\-’vqt 8%@ maﬁé’?\'&qﬁo n was conpl ete and
was evaporated to dryness. The resultant oil was
purified by chromatography, eluting with 10 - 50%
21.  efHa\phosBesik 8t hyioRe bﬁ&&}ﬁ%maotme@éw@e Bmatobmtmt &nd first and second
-[4-14-[(3 S) -3-nethyl norpholin-4-yl]- 0
branch (comdultydrs ohd-pisgd. met hyl ) pyri m di n- 2- yI]phenyI]urea as a
pale yellow oil ( 113 ng, 94% . NWR Spectrum: 1H NWR
(399.9 Mz, DWBCU 6) dq. 99 (t, 3H, 1.25 (d, 3H), 3.1

22. éﬂ%%’rc(szm'egl’s pﬁ anygnqgf (%emwl_g 4}_&) 21 glvr%ga rnq,e'_%rls‘_ﬂnd?% ga_cgn? E?anch conduit
compri%egl?a’ﬁéiﬁg ?’r‘t?agr(s%ir f%g;l,b rfEBr,g‘ncg (cérédull E!?the %}r %g\%( pg'z: tr ZmSO

M 434, retention tinme 1.37 mn, Method 5 Mn Acid s
The conpounds shown in table were prepared in an
23.  arelpagmesis BRI 22 t whebeithB Yiking rhednd fdrfixing the first and/or second branch
[ (35) - 3- et hyl nor phol i n-4-yl ] -6-(net hyl sul fonyl net hyl)
conduitiya stentdi n- 2- yl | phenyl J ureaby reacting the appropriate
I socyanate with the appropriate aniline.Bl ood vesse
prosthesis and delivery apparatus The i nvention
esse

ate rost SIS or..a
24 S8 pfan o SrS P20 drbreg P g pasuidBetieg one or
more fi I( %m?én%qg fi \xllﬁgc‘ ?1% lf rst Qr?cf/ér 58&{’1 Qghcy of tlQaUrhaup QJnde%Qﬁes\%ll Af lhe
['usivel the treatnment aneur ysns
agﬁmﬂbsgﬁgtlons of the bIood vessel . Aneurysns are
per manent di stensions of the wall of a bl ood vessel,
e.g. an artery, which disrupt the haenodynam cs of the
bl ood vessel. The aneurysmnmay halt the fl ow of bl ood
25. aThedJeqSt"GFiﬁ of lain @hswhstrein the fijnoBeans das §¥ng the fitst argdierisgeand end of
risk of clot formation, which may in turn cause
the mapcppaytin a ¥efol i sm Furthernmore, a reduction in the
structural wall integrity of the blood vessel may
occur, which can cause a reduction in the
26. €A Eéﬁ%r&l UERsSs QbsthitRnPaRAcnbes B&kin Ml rdiditncg thihg RRfures.
strain on the heart nuscle, increasing the risk of
heart failure or vessel rupture. D ssections are tears
in the blood vessel's intima or delam nations of the
27.  chybrosthesiy sbstattially asedelscribed hereip @it refererfce tdtbe blgored.
vessel. Dissections can result in a false lunen, i.e.
inner cavity, within the blood vessel. The fal se | unen

28. ?Eé‘ &P@% gﬁqw%?ngtaasqfl ﬁrﬁ}?gts It%tHe gﬁac drﬁ%igrg%{gtge?%s’cg%c{? G egﬁ ancgthe right
and lefﬁ hsa%neget\h@ Ef%sﬁilasﬁ anlg Hh¥ine¥fdlit'ahiad h'ljs{ an'drse nd branch
reac t he ood vesse

ntegrity and possib
conduifd] tREFeth8d Edripishf thelttepedr: vessel e.g. into the thor aci ¢
cavity, which nmay cause death in a short period of
t inserting radfickit uideaire initlesedsoemiingfaorta slick thatit extersis #imoligh the ascending
aneurysns include surgical resection, renoving the
aorta it the matiseropary stesy:( dependi ng on the extent of the
danmage to the bl ood vessel insertion
DTG SrRIGEHBE S iy nS SR aHe SRR eXREss e ot
h&ove t he mechani cal | oadi ng on
ascenc@ & gé\'r?goqu%gl%gm%argess%l wal | and to provide a
haenDdynanlcaIIy conpati bl e conduit for the transport
of blood. Prostheses are traditionally nmade from
Dacron (r) or high density Pol ytetrafl uoroethyl ene
(PTFE). More recently, endovascul ar net hods of
prosthesis introduction have reduced health risks to
the patlent by allomnng percutaneous |ntroduct|on of

g o S ey



first and second ends. Preferably, the first and

second branch conduits are nmounted to opposing flanks
wobooshesosi dewal | of the nmmi @t conduit. Preferabbyr/cBb®7/003274

first and second branch conduits and the nain conduit

are one-piece. The main conduit may be substanti al
dmvmﬁénq Reggthesipi.the prREEh regien Prmovg h&rstrPétfwh Corl ?Png fhg first

b di cul
guide “1"8 ﬁ@fﬁhg d‘lgcrlﬂ’ﬁ %H‘IrhscoB?l}[tta%é'g e gr?glr‘j‘? twc')re Y therefore
%Vﬁﬂﬂ %tfﬁﬁ'btaglzh YonGlif G&HgHe fir %tgn{gg \tvﬁe #&ﬁ Sl bbsAidn irf W¥ch it

term ' nount to opp03|ng I ntended to nean
projectd iRdkde théManichAduit@dalsecordpuditio mrwthmﬁs;tsust Sut REIR tHEDHEN €hduit, to
to the sidewall at positions which are nore than 90
locate tokefysteescla panduit inpitesright codnarynantesy, thi first rditchdegduit dgniagiasitle out as
about t.he circunference of the circle or other
it moveg freys Hhedicst pesition tasthe pecondprsitibhy st and second branch

condui ts be mounted at positions of the sidewall
t"PPé(t“g g}ﬂées?%g’étnct ﬁ°"£“tﬂ?’?’é9c‘f‘$6??°fb%9‘5‘fq wfe fiog 3 ﬁé‘ position in which it

pro;ects IRSI % 20§ e ?&%:ohcp ;?osn \Aﬁt%ﬂ Qt;#{gject&%? &Brg He%glrg) co%du:t, to

even resen I nve
locate tﬁ\af &%bﬁiﬁgancﬂ cQﬁ&:ﬁﬁd\ﬁé left cér@ﬁar} o}, 'tﬂe%eédnd%ré%ﬁe&tduﬁ @tg"ll%nnmde
bl ood vessel, the branch region having first an
out as |smmadorhltmdst‘pe§mlto e secne positiohe pr ost hesi s
conprising:a main conduit and first branch and second
branch conduits, the main conduit having a first end
whi ch defines an opening, a second end which defines
29.  dihe gistned ﬁ@c'a"é‘r?é ‘&h%?"d@‘%mmee?&“@tﬂﬂﬁ’ ?f@ upRst fpRBeYinatile first branch
n rst, and cond ranch
and seqapf o Bl gore Fe Bt SeePne ik 87 BT Sinehediong
bl ood vessel branches respectively, mhereln the first
and second branch conduits are nounted to opposing
30. finafetho@br di1@ 28iof 2a\alhbreMfont BEmERIaBLSEREH dsed #I tholiRg the first
main conduit and first and second branch conduits are
and seconebrphaho@ndUits Ebmtiarirst to théigedondsdsitiesi s used i n the
del i very apparatus according to the fourth aspect of
the present invention, and/or the prosthesis used in
t.he nmet hod according to the fifth aspect of . th

3. JPEGEREI OlRURGRT 27 SRSl e SRS PSS BfedSRY TP v i frst
branch ?hd(éelg%nodrt%rgrﬁﬁ %Qr]tcmltsa%lﬁnegcihe ﬁ%gt athQ gttetlﬁﬂ%{l gtgée% \?Igés (;+\piré1 Et% branch region

nd Seven

and to &R Hirstlahy SE8Hoh@Brand Bh&it8 Rb¥ thel st t&h@@é{‘:oﬁ(@?&ﬁion.' S an
artery, preferably the aorta, nost preferably the
ascending aorta. Preferably, the first and second
bl ood vessel branches are the left and right coronary

32.  afFhegnéteas of Thaims, 29t 3eor 3 oxterairsihg actagtods @reymiglirade. t r eat
aneurysns or dissections of the ascending aorta
proxinal to the aortic valve and the left ventricle of
t.he art varjous aspects of the inventio

3. IR Ploa R e hE PRsIER St SRy rEnip oG o ires
to ane the first and second branch conduits fromthe
first to the second position. Preferably, the first

34, Gk WRiHRE Bf AHydnp BEdhimOSto 3BNenhdAis the RSB ¥eddAd liishakd ¥
nmounted on the guide wires. Thus, since the guide

comprisgs B gleatifnd marbeshape t he bl ood vessel branches, the
push rods may push the branch conduits in the
appropriate directions for | ocation in the bl ood
vessel branches (e.g. eft and ht coronar o

5. o emetahof 6 o S 2B e, g here Bt e o e wre s

. r ef.er fi nd push rods are provided as

mseneéj'ﬁssﬂt% a}?:%%a%\ EPE“?Q'E’?@QQ’I‘?'?SZ@ push rod being arranged to
push the first branch conduit and the second push rod
bei ng arranged to push the second branch conduit.
Preferably, the first and second push rods are
slidably nmounted on the first and second guide wres
respectively. The first and second gui de wires may
extend through a portlon of or al | of, the first and

S g, —



can expand to substantially the size of the inner wal

di aneter of the aorta 1. The push rods 5 1, 52 are
wa@b@mentwsy acted. To secure PRBe prosthesis 3 i NPCT/GB2007/003274

position, a stents (not shown) can be used. Thus, the

prosthesis 3 may reduce nechani cal | oading on the

aorta 1 at the aortlc root region 11, and nay provi de

a_hae nam cal
. ¢ THRTRBR O B et e ek ab e Py o hSerstive e
teries. Subsequently, the first and
ascends’ggr:ggrr{g%rgﬁﬂ eY)u ‘es 21, 22 can be renoved. In Fig. 2a,
it can be seen that the first and second branch
conduits 31, 32 are nounted to opposite flanks of the
37. sTidewnethdd B 4nyadnepdclains 28¢w/2d, wherkin tieneosiesisliseexpanded frotnfae
mounting points are generally aligned in a direction
collapsed sigtel te pn expandrdl staihefitheRipnellredigti s A of the main
conduit 33. However, the nounting points may be of fset
in a direction parallel to the longitudinal axis A of

38. t lF@e rﬂab)cfb of glg%‘lé?t w%greln-gueﬁvegpéé i:@is%%v‘dieﬁ %r ﬁ&lhrﬁg H‘m%%(‘o%lhesis ina

ack

collapéé@ §@tetcmﬁr§g &&%r@&ﬁﬁ@ﬁo&%@% fhe bAindh regiéndo not ObSt r UCt

each other if the prosthesis 4 is conpressed.Fig. 3

shows a delivery apparatus according to a second

enbodi ment of the present invention. The delivery
39.  ajbEametbadxof clgins 3Griwhereinttie prostheisig egpandsautomatigallyarpanh repnovéief the

same way as the apparatus of the first enbodi nent of
delivery Rgsindnvent i on, except that the prosthesis in this

second enbodi ment conprises two gui de tubes 35, 36.

The gui de tubes 35, 36 are provided to nake nounti ng

40. Cncl'het rnﬁhcw cﬁ% 81%' o? clam 2%@@ C{Q%g'gmghé 5cm ’steg@’aresusgﬁ |toesrecure the

same nu I's used'to 1 ndicate teatures conmon
prosthésgga{ﬂrgbaanamg Iangs la to 2d. As shown in Fig. 3, the
gui de tubes §5, 36 each fit into the first and second
branch conduits 3 1, 32 respectively, when the branch
conduits 3 1, 32 are in their first positions. The
gui de tubes 35, 36 extend through the branch conduits
31, 32 and through the first ends 3 11, 321 of each
branch conduit 3 1, 32, whereupon they extend between
the sidewall 34 and the delivery casing 4 and through
the opening 42 of the delivery casing 4, and then
project fromthe prosthesis 4. Since the guide tubes
35, 36 project fromthe prosthesis 4, the guide wres
2 1, 22 can easily be inserted into the guide tubes
35, 36, whereupon the guide tubes 35, 36 serve to
channel the guide wires 21, 22 between the delivery
casing 4 and the sidewall 34, through the branch
conduits 31, 32 and through the main conduit 33 of the
prost hesis. Thus, nounting of the prosthesis on the
guide wires, is nmade easier. The guide tubes 35, 36
are connected to the prosthesis 4; however,
alternatively, the guide tubes 35, 36 can be connected
to the push rods 5 1, 52. Figs. 4a to 4e show a branch
conduit 32' a push rod 52' of a delivery apparatus
according to a third enbodi nent of the present
i nvention. The branch conduit 32' is simlar to the
branch conduits 31, 32 of the previous enbodi nents of
the invention, and it functions in generally the sane
way, except that it conprises an integral stent 6 1,
| ocated at its second end 322'. The branch conduit 32
can be used as an alternative to the branch conduits 3
1, 32 of the previous enbodi nents. The stent 6 1 is
provided as a fixing neans, to fix the branch conduit
32" in position once it is located in the appropriate
bl ood vessel branch. The push rod 52' is simlar to
the push rods 51, 52 of the previous enbodinents of
thelnventlon and functlons in generally t he sane way
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