TETRAHYDROPYRROLOPYRI M DI NEDI ONES AND THEI R USE AS
HUVAN NEUTROPHI L ELASTASE | NHI BI TORS Fi el d of the

wO poognsilon This invention relates to heter ocycPCT/GB2007/001644
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conpounds whi ch are substituted 3,4, 6, 7-tetrahydro-
H-pyrrolo[3,4-d]pyrin1dine-2,5[diones, and their use
in therapy. Background to the invention Human
neutrophil elastase (HNE) is a 32 kDa serine

protei nase foundpi RVEACEVIIEAT, COMPRTINBS Of
neutrophils. It @S arore tnm tne degradation of a

w de range of extracellular matrix proteins, including

fibronectin, |amnin, proteoglycans, Type IIl and Type
IMMV\EH as eiastin (Bieth, G In

Regul afyj.qne @it Motdion 1@&%@ bl Riine dREABMSs dRd thkir use as inhibitors
(Eds), Academ c Press, NY, USA 1986, 217-306). HNE has

Iaflpgoﬂélahdsdmmsﬂdéﬁ]@daiedﬂﬂl@y an inportant role in
honeost asi s through repair and di sposal of damaged
ti ssues via degradation of the tissue structural

pﬂgﬁwj\%ﬂd {otthe InPémtfon’ €l evant in the defence agai nst
pbacterial 1 nvasion, means of degradatjon of

bact er iBhospwtigylinositaldieteinsfict abbrevdateq pedils) léﬁnﬁﬁf # pymber of
E}#h%%’}'l)_eogl’pld_| I}lcl)zuntlf‘ﬁl c%ﬁ%.rllerhﬂglll Cfillltrggenlt 2 dﬁrpﬁ HAF E&%}%@(}lée&@ha’[ PI plays

e expression an uces el ease
fz&ﬁﬁ‘ipbh@nt&@letlhelhtrabllﬁlai $ignad trahduimctiomgin thelagenl Qﬁ)ls a PI3 kinase

del f Ch Obst t Pul
e E B SO B ORASEhTB sl PongPe g inosic
th
e L e o1 "y s
(Wi ghPI3K wak originaky comdiderell to Resysingle @zyme, Batrithagapw been
2002 6, 954-960 : Lr..
c&l?rfﬁed%fg?fé r%@@llﬁz@%%l Wegarefé@elzfd?ﬂ%cﬂ Sﬁﬁ%%ﬁhéﬁ its own

sfrpf‘O? rééf%eﬁ‘mg R, | Rrdembjod 1k QR o P have been identified
y| ng I nflanmmatory responses in chronic

f@‘s@ﬁ basie Dﬁ/ﬂldlrs? agz@ssuhﬁteatesmdiontmﬁﬁ. Vapheesabrogcek,1997, Trend in
t
pﬁlgg,ascg 5 26 sufiiatesop AT Pradie bR PELbRAEHk tP14p) and P

Chb BibHospisd (RIGH5YR2) P Wi DANIKE afecfagher( DAY intc ysd gmups class
fi br03| s (CF), acute resgl ratory distre

(Ia(pagg)clasxp pﬁ)ﬁagmy obths mag 1on§ppéﬂ}%ﬁpacgﬁﬂ ]ﬂggs include PI3K
C}%ﬂ ggoélzl 08 aﬁl $164 S l&lﬁ%ﬁ%énﬂt SIENAS Abm t rosfne kinase-coupled

dlsea tls ue reno Ing I's
| Rvaityed Cldse b EKHﬁnichJ,des a phersubfype ladtieatetiny 4 Beprotein-coupled

generation of ischa mctls ue I njur I n t
PP L PR SRR Gl s LIS R e 1 PI3Ks
CRCRAPPFHL 09al O5F Sn&ibﬁfr ?Jb%ﬂ;es,pﬁﬁlbﬁ’ bRAIWGRcterized by containing C2
domains at the C terminus. The substrate for class III PI3Ks is PI only.

In the PI3K subtypes, the class Ia subtype has been most extensively
investigated to date. The three subtypes of class Ia are heterodimers of a catalytic 110
kDa subunit and regulatory subunits of 85 kDa or 55 kDa. The regulatory subunits
contain SH2 domains and bind to tyrosine residues phosphorylated by growth factor
receptors with a tyrosine kinase activity or oncogene products, thereby inducing the

PI3K activity of the p110 catalytic subunit which phosphorylates its lipid substrate.



conditions, all of which contribute to limtation of
airflow. chronic bronchitis, enphysema and

waepmlhi3Aarr way di sease. Generally all three w | PCE&B2G07/001644
to varying extents in patients presenting with COPD
and all three may be due to »
neut rophi | - medi at edi nf|l anmati on, as supported by the
i ncreased nunber of neutrophils observed in
bHorscthe alase i subtypesakegendiBabd td bedsdscigbd GARReN BB LS on and
(Thanmpson,. A. B.; Daughton, D.; et al. Am Rev.
RESPPYECBHS. 1989, 140, 1527-1537). The myjor
pat ho ' ' ' .. .
Consi o edy EHBETAANEs s Bk OP e OOABES) doryatiyes which
(fvs ectikvivas ialgbitors of BI6K taad evhicit suppleastamser cell growth.
hypot hesis'), in which an inbal ance of HNE and
endogenous anti proteases such as al-antitrypsin
(SimA i)y oS@e1alOhtYord €UKOCYt e protease inhibitor (SLPI)
and pre-elafin Teads to the various inflammtory
di sor déhas nefw emfoundhdiat/d ewel slasshaftfused\pyrimidimeebinpounds are

I.Gl e . rot.ease ., nhibi.tor al-antjtrypsin, .
AR AR FRE i Shibit heBiral fad abBRtakinpsc
(drapurtie. | TheGomBounds! dxkkiioRlecividE iR dlasdIa KBRS o BVESE Tb.
1963 15, 132-140). An excess of HNE is therefore
dest r Je§PUHENEly Shaprrgentanyarton pexidts weompoped whivhriya fused

: j ss of elasticity and destruction of
gﬁ@@g@%?gg?ﬁg%ﬂagﬁts of airways ihthe lung (enphysem)
whi | st sinul taneously increasing m crovascul ar
perneabi lity and mucus hypersecretion (chronic
bronchitis). Miltineric |igands corfsist of multiple
bi ndi ng domai ns whi ch)are tethered|together through a

sui tabl e scaffold. Hence individusg i ndi ng domai ns
are |inked together intg'a_si e nojecul e, increasing
I

the probability that the nul dNongg willl bind
sequentially in a step-wise manneNWwi tR® nultiple
active sites resulting in high-affinity interactions
@ﬁ@ﬁﬂm, H L. etal. Expert OQpin. Ther. Targets 2004,

- aeHan, Y. F. et al., Bioorg. Med. Chem
%‘e?e?gege‘?‘gggf‘gﬁfmﬁ%é’?%%%a Al'so, muitiple binding
mrik 6y ot 2;ons (either sequential or parallel) with
rglatively high off-rates can conbine to yield an
&vd¥ 1grouney fefpulaat e for the nultimeric |igand. Thus,
a nol ecul e consisting of g suitable |inker and |igands
may be expected to show jgg soover the nononeric
i gands alone in terns ofg5po ¢ 06 1d/ or duration of
action. Miultinmeric conpounds are unlikely to be orally
wheeeimi | abl e (as predicted by Lipinski's "Rule of 5")
mhiQp 1y be advant ageous where an inhal ed route of
Qﬁﬁiﬁﬁg?ration to the lungs is targeted, since even

gf&gqibp@@bggk§gninistration, a large proportion of
drug is likely to enter the @ tract. Thus such

RS apdBA Semytgeetier sithabe Noitoro o hbivhrtbeluare dttagtetiears-cor 6-
HeRBR d%aturated N-containing heterocyclic group which includes 0 or 1 additional

heteroatoms selected from N, S and O, which may be fused to a benzene
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after inhalation adm nistration and hence an i nproved

toxicity profile over orally adm ni stered therapies.
w@eiogfizdescri pti on of the invention This i nvene¢DGB2007/001644

provi des novel conpounds which are inhibitors of HNE

and are useful in the treatnenf of diseases or

conditions in which HNE activity plays a part. The

conmpounds of the invention nay be used as nononers or,

R, &tdnﬁ%lﬁﬁﬂ % dn@uﬁsﬁﬁft@lﬁ@r RbstitPRECH oW TBRAH RS is alkyl and the other

appl 1 cation halation, 1n the formof nmultiners,

émaﬁ als6mamd:res¢d sanuabcém-mmmmgéldtemcac]ac pionk @s defined ‘above or an

TSR = Seb G P ok SpR S IRE e S A= Bine

fﬁéfé?wy%hélg}ou a%@ﬁﬁédhbevés aryl or heteroaryl; Dis
oxygen or “sul phur; RZ and R3 are |ndependently

ducih arhy@rwﬁlrgrommwb@b gontaing o2, T9tthong gitrogen atgmesyepd 0,1 or 2

PR S5 R ap € g o o ol B vyt
-@H%ﬂﬁ&ﬁmmﬂﬁuﬁmd&&nbﬁiﬂmanut ed with one to three
i dent,ical or different radicals selected fromthe

@é&ﬁ@éﬂ%@t@‘%ffﬁ@' of hal ogen, hydroxy and G -C

adi oal of PareE: ST PRTRRINET, ORI k2] of [

11k-Z wherein k, m n~pand q are independently 0 or
dependent |y represent an
optionally substituted C CG al kyl ene, or C2-C6

1; Alkl and Al k2 each i
al kenyl ene radi cal whi ch~a&y optionally contain an
ex{fllﬂﬁém(B 22 phehﬂ 2l DRiEh {5 ﬁsﬁbs%rtut@cﬁrbf‘ﬁlbgﬁtu% ahd!Z Bkelected from

wherein RATSs drogen or O C 3 alkyl; Qrepresents

(HL)-ORD-SR; SH;ORS(GQBR, CFa@IrOIﬂCFs)OIB{((QR))aQH- NCRAPR, -

Ciey =6 N R B REOIAQ B it dgihan. -

3<IRS ONRA C@Q@m BCN an@ﬁ\ﬂbﬁwﬂéﬁlﬁl eachNRE%&é}Bﬂienﬂ selected
vvhergal) ggand RE are i ndependent Ig%ghydr oge%,

dronzhl, £11#Gd alkydr Ces Capexsjaeiloderg b 3- & 1 Rmembaral@rylor heroaryl
}gﬁ @ﬁgﬁ 1%? %hgh%rstlﬂedrbr sﬁl?st%t%& 0888 09 2%5 ﬁqs 6 hleér 2;

m-a fmonocyclrc ch
t 0 7 r(bhg o kwiEouyl gﬂ@up’)Whﬁ:dHﬁoﬁhltthal fZ,JBtolﬂerrmg nitrogen atoms and

0, 1 or 2 additional heteroatoms selected from O and S, which group is monocyclic or

bicyclic and which 1is unsubstituted or substituted; and

(c) a group comprising a benzene ring which is unsubstituted or substituted
and which is fused to a heteroaryl group as defined above;
or a pharmaceutically acceptable salt thereof.

The invention further provides a a compound which is a fused pyrimidine of

formula (I"):



het eroat om sel ected from N1O and S, or (ii) an
optional ly substituted dival ent nonoor bicyclic

w@20boesaycel i c or heterocyclic radical having 3-BCT/GB007/001644
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menbers; X represents -(C=O-, -S(X2)-, -C(=0 0O,
-(CCO NRA-, or -S(Q2)NRA- | erein RA is hydrogen
CrC 6 al kyl, or C3-C6 cycloal Kyl; Xl represents -0,
-S-, or -NH, and Z is hydrogen or an optionally
substituted nono- or bicyclic carhgcyclic or
het erocyclic radi cal Eaving 3-6 ri'hg nenbers. The
i nvention al so inclug s a multinmerjc conpound
conprising two, three or1four cuNes of a conpound
of formula (1) above, c®Va l'i nked t hrough a
l'i nker franmework. Conpounds O {1) above and
mul ti mers thereof may be prepared in tRe form of
salts, particularly pharmaceutically acceptable salts,
Nhsx§Bes, hydrates and sol vates thereof. Any claimto
N Qe d 18 hKind or Birah Gher ence to "conpounds of the
i nvention”, conpounds with which the invention is
aos@et oed', conpounds of formula (1), and the |ike
égcludes s§¢%§ N- oxi des, hydrates and sol vat es of

ch TRPD E@u%bnpounds of the invention may be
useful in the treatnent aqg prevention of diseases in
which HNE i s inplicated, Toryepmmihe chronic
obstructive pul nonary di s€ase (CCPeﬁ, chroni c
bronchitis, lung fibrosis, pneunonia, acute
rgspéinat ory di stress syndrome (ARDS), pul nonary
enphysema, snoki ng-induced enphysema and cystic
Bt gfgf Hence ot her aspects of the invention are (i)

RPhaHMRCR Llgfl; conposition conprising a conpound of

the invention and a pharpaceutical]y acce I

c%f%ﬂde&s_e fgrm.cRepthFrenil H"S%I afomy §o yiygh ﬁ*«% Ak gfﬁi‘%ﬁﬁﬁﬁéu QHO-
O&le&lp%ea ?m{édq@-cg%inﬁmme}tﬁ%tgﬁ‘&@ WhicR ifPhetes 8@ Ntadditional
for e treatnent or prevention of a di sease or

denabitome s¢lactedirom MNEand O whichgnayele fuFed teiaksinagpie As

used herein, the term" - | kyl " rei,nsa

SR 35k s W@P@S}@tg%or‘(is%lstgfg%eah?ly e ﬁa@% & > 15, %g?lnﬁid the other

\‘j‘i\h k¥- of Bdh&GRberfBMnREtell N BdRaththgthetbdyRlic gtcufts dEfitkal above or an
enais 1 and bis 6, for exanple, the term. ncl udes

retkylydrourewhigh is subgtitufediby 4 Sopicopgmbensd setyrated Nepntajning
ee%érg%t/c\filc ’grcgu_pbal'étd)éhhe<{1 kst yland n-hexyl.

R? is a heteroaryl group which contains 1, 2, 3 or 4 ring nitrogen atoms and 0,1 or 2

additional heteroatoms selected from O, N and S, which group is monocyclic or bicyclic
and which is unsubstituted or substituted;
and R’ is selected from:

(a) a group of the following formula:

z

wherein B is a phenyl ring which is unsubstituted or substituted and Z is selected from

H, -OR, -SR, CH,OR, -CO,R, CF,0H, CH(CF3)OH, C(CF3);0H, -(CHz){OR, -



As used herein the term"(Ca-Cb)al kenyl"” wherein a and

b are integers refers to a straight or branched chain
w@bkdoensgdi7noi ety having froma to b carbon at onBCTIGBR0VG/001644

at | east one double bond of either E or Z

stereochem stry where applicab%e. Thus when a is 2 and

bis 6, for exanple, the termincludes, for exanple,

vinyl, allyl, 1- and 2- butenyl and

2- - 27 I her g e >

2T 2 RRIRR L AR DSBS DB OC@Nco

SKRS{ONR ¢LRC(D)NI(R Rrevciubskenhad ANOy,drlereinisech Brinindspendently

having froma to b carbon atons aqd Ea ing.in %&%itioq

ofedectad; fprma Ho bnels abils Canéno syclealkyl gp a- il mepyered aryl or

B ituRn is 0, 1

(elfﬁ%%gﬁf’l g{i{&g’r%g )ggﬂﬁp%i ; angﬁ%@t%%?’t’lmﬁz@d, Yl 1 or 2 and q is 0,

5 2eret hyl - 2-propynyl, 2-pentynyl, 3-pentynyl,

4- pentynyl, 2-hexynyl, 3-h nyl., 4-hex . an '

DT et Rt e L S Y g o e
(62r &) A b RN BetbREHER! seldMRAMHRIND Ofn@rS] whidH @olifisa86iidtyclic or
refers to a saturated hydrocarbon chain having from

abioydliccadbdnchatipmsubsidutedor substitutest ja8d val ences. As
used herein the term.'dival en -a- Ch) al. .
radi cal® wh&EPYP omprising aa{})enz%ne% rg%gfg}cﬁ 1%<ﬁﬁls>ﬁlb$t§ﬁg:d or substituted

e1n rs refers
10 dinBdvBich idhde DA hastoaRapupay defhdirabovel to 6 carbon
atons and at | east one double bond. As us

. sed._herejn_the

uprppharmiaecuticallyeceptabls 69t thereoly loF usesasiy lahlhﬁ?roqf, PIg itklnase-
or trigyclic radi L.hg up to 16 ring atons, all
of whicC eﬁvgn%%%g%rogﬁgg'i ncl udes aryi and cycl oal kyl .
As used hegohpoubl evhivhos alfidedegritrédine bf formokd EYlas defined above, or
refers to a nonocycljc saturated carhqgcycli.c radical.
havi ng f raophasmacey, F%’d@cﬁ?ﬁ;@e éﬁﬂth{eﬁeggﬁ’g‘éﬁe g gp%mg a disease or
exanple, g ¥ frons YEAPRT Ydit or6 W, PRRAEbY bor behaviour;

15 cycl ohexy‘ﬁ%/&!éé}%l&%h ptoy and cycl'oggctyl . As used herein
t he -unquad mtihed of eeatingar dibéase ef dsarderarisingdheom abpermadeell growth,
tri-cycligc carbo li.c_ar tig, radical, and.incl o
radical s ﬁﬁ%%gort o oo EH i%ég%(f%od%@/rﬁe? %&]rglrnégr%rééjtl@%% patient in
rings whigd dc@of sgidurid MHiKed alfiised fsevabientof bafaila (I°) as
[I'lustrative of such radicals are phenyl, biphenyl and
napt hyl . Jefingd ebbviseeicd pharmacewigih soceriable splihereot; and
"heteroaryl" .refers t . o OF st I [

20 arorat i o VadrearReoHay RS R brriflditd (T (B as defined
sel ect ed fbo98)cBa paiateRicallydicéapedblidedt thadof; &l theheanufigture of a
two such nmonocyclic rings, or one such nmonocyclic ri nglcen

and one nBAEIRPNLLOTHFSAIDE Reatir isoxdes agFing diopy,abnorm
linked by, 8,60 \RERh oPBBvidd:! USt rative

25  Detailed description of the Invention

The thiophene or furan ring A in formula (I) adopts either of the two available
regiochemical orientations. Formula (I) thus covers regioisomers, i.e. compounds
which differ by the placement of atom X in the thienopyrimidine (X = sulfur) or
furopyrimidine (X = oxygen) ring system. The four possible regioisomeric forms of the

30  ring systems encompassed by formula (I) are:



of such radicals are thienyl, benzthienyl, furyl,
benzfuryl, pyrrolyl, imdazolyl, benzimdazolyl,

WO bioaasdiyl , benzt hi azolyl, isothiazolyl, PCT/GB2007/001644
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benzi sot hi azol yl, pyrazolyl, oxazolyl, benzoxazolyl,
i soxazol yl , benzi soxazol yl , |soth|azolyl triazolyl,
benztriazol yl, thiadiazolyl, d&adlazolyl pyridi nyl,
pyri dazi nyl , yr|n1d|nyl yra2|nyl trlazinyl,

indonI and in zoI As used herein th ual i fied
tern1 heterocyﬁgzﬂjfﬁﬁ heterocycllc qgiliKLN
"het erocycl oal cludes "heteroaryl g r\géri ned

above, and inits n-aromatic neaning relates to a
mono-, bi -thignoBrA-dpyrtihiidineon- ar omatthisneRei-dhyrimidine
cont ai ni ng one ornore heteroatons selected fromsS, N

and O and to sYmonsi sting of a nongCygl T
non-aromatic r | dontaining one or sugh
het eroat oms whi ch i® covalently linked to andther such

radi cal or EQO?:ﬁﬁ@ﬁﬁMﬁ&hg carbocyclﬁgqF dﬁ?hnnmne

IllTustrative radi cals are pyrroly ur anyl
t hi e nyAccopdlpgm e pydsent invehdioo fyrther (pxca/zdﬂS)al compound which is 2
oxazo i.azol t hiadi azol yl, pyrazolyl,
F?Qﬂﬁﬁ 1d“ﬁ§$ﬁ3??ﬁ¥ﬂ?) (g®r|n1d|nyl nDrphoIinyI,
pi perazinyl, in norphollnyl benzfu anyum)
pyranyl , |soxazonI (Qpn2|n1dazolyl
nethylenedupxyp I ethylenedquypheny _mal ei m do
and su m d/gr ups Unl ess &t é/sp cified in
the conte [ mh||h it occurs, th "syibstituted"
as applied LYy herei n mea [ d with
up to four conpati bl e substituents, each of which
i ndependently may be. fG exanple, {Cl- C6)al kyl,

cycloal kyl , .(Cr 36%Ikox , ocllr X .
hva?fsweéi E%) Eﬂc&y%n r’%&ﬁﬁ%@ a?fﬁ?%%‘b‘{%(lbs 9B} al kyl |
( G -C R)@k K&hf)(mlﬂs oPHRNMVentiBR PG Hetdr & 16 Bfp2da0igy in which case the

having 5 or 6 ring atons, hal o (including fluoro,
bfugarporethidpbérieing) is upsybkstitutado ﬁﬁhmparamefpt nifol e theeegup or

e o B e o G g, o

- RSRRRARB ther DHBoth oNHRAwo-INERARE: 1in©pbiiliths on@EOMIRMene or furan
- OCONRARB, - NHCORA, - NHCOORA, - NRBCOORA, EE]‘%(H
pvhennis 1 the

_rBsBefating RBochorAl2)NROCRpEboVEFesNPDIES. |

6tidh BAn89%osit

7 g R B IS g Foasii

cWHenalik 2| the t}ﬁhﬁrey:b 00 ﬁlram)nng ysodiisobstatted baR/ lat hesifiorny ZBand 3.

or 6 ring at , ar d RB when attac

s ame ni'f ﬁBﬁéﬁFdé}eé‘fWﬂf%’r gy re sgﬁ’igh o5 E’f‘?@‘c}t‘%du“tclﬂma?mated

gcﬁ'&a%&y }adlc %ﬁ lid ﬁﬁ@ubﬁftu@ﬂ BELABIAYED. TpicalRlid 9TRIC,, alkyl,
tituent” e one of the foregoi ng substituent

gfcm ugsance Cq-Cio alkyl such as C;-Cg alkyl. C;-Cg alkyl is typically C;-Cy4 alkyl. It
may be, for example, methyl (Me, -CHj), ethyl (Et, -CH,CHs), 1-propy! (n-Pr, n-propyl,
-CH,CH,CHjy), 2-propyl (i-Pr, i-propyl, -CH(CHs),), 1-butyl (n-Bu, n-butyl, -
CH,CH,CH,CH,), 2-methyl-1-propyl (i-Bu, i-butyl, -CH,CH(CHj),), 2-butyl (s-Bu, s-
butyl, -CH(CH3)CH,CHj), 2-methyl-2-propyl (t-Bu, t-butyl, -C(CHs)3), 1-pentyl (n-
pentyl, -CH,CH,CH,CH,CH3), 2-pentyl (-CH(CH3)CH,CH,CHyz), 3-pentyl (-
CH(CH,CHjy),), 2-methyl-2-butyl (-C(CH3),CH>CHz), 3-methyl-2-butyl (-




10

15

20

25

As used herein the term"salt" includes base addition,
acid addition and quaternary salts. Conpounds of the

w0 pooensilon which are acidic can formsalts, inedT/GBRW7/001644

pharmaceutically acceptable salts, with bases such as
al kali nmetal hydroxides, e.qg. ;odlun1and pot assi um
hydr oxi des; al kaline earth netal hydroxides e.g.
caIC|un1 bari um and nagnesi um hydr oxi des; with organic

I GRCE RNy G LR RERCPAPI BBy Zamethy-L-but ¢

LCH;@IH(@I—IQNH@(EH}/)L 1-&'8@'(’?@1111@12@{21@%@‘12@%)? @-lamgll ¢-he

gﬁ@%ﬁé&wﬁ Tt e (A RSP ED Pt 2-peny

¢(F LEIR '3d1§1eth§} SpeMiyl @C@K@?Rf@ﬁﬂ(ﬁiﬁ@Hﬁ’@HﬁU@Jﬂlethyl -2-

dfochl ori ¢ or hydr obrom ¢ aci ds huric acid
rpentyll ¢ GCH0C Hp P o) Trrsethyd-3epreaitstl lﬁéZ(DHgl(CPhb?aIs)ab Chmethyl-3-

TR REr et S5yt TR G CREECA ), or3.3-

ﬂﬁﬁ@ﬂ&ggqﬁ@hQnmq«jpggkg%gpsuIphonlc benzoi c,

benzenesunfoni c lutam c, lactic, and nandellc aci ds
and t hWhen R@alkymgép isowhglinied iitypicelly bearhenecoramergshbstituents

LSRR, iy’ LTINS S

Qimhmmdghe@fo@mldﬁgroap aedefined aboveyaliE SR, CN, mtro NR,, -COOR, -
p-t ol uenesul fopat e, _succi nate, heni-succina

Q& B -CONReeicEen gaghhA Aekly Wa}b&v@wd alkyl or C3-C1o
W%&H@g%d ANE 1508, i K Gror RO TSR 3/‘1 gfou#) ?f%;k%b —alk—

ntain one or nbore act ual or pot
R BS) wheremrle isafn dlhdener dhaanmd R amsﬁfrmnn,ruogethammmhe N

at ons an Xl St as ,a.nu er_of i ast er eoi
Rign t%Wi]fCéﬂﬁE%ﬁéﬁﬁ@%W 3t~ A hcmemhpred sauaie

1RY2HEAB tgi'(ﬂﬁ)' wslesiRhldcsyeh 1 %@i%ibﬁil%teﬁc%@r@ sﬁétded from N, S and
m Xt ures her eof In the m)nomerlc CO[TpOUﬂ s of the

i Qywhich oraydfe fﬂmdr’m hdepzene ring and yvlmmp anpubisgtuted or substituted.

nbi b
Cur renp I & oy Bl g B BonP eyl 355 g grmembered

agadlrﬁfa&Nb&)rﬁdiﬁmgfheﬁem:yehd £10gp ab defied a@b%/ @}a,scmmapl £OOR and
of a.r%23 or heteroaryl, especially phen

Wherei eashdaisyil Ohmquhgltsteé :alkyl P &@ﬁn&é @hgve. Itis, for
?B&%Je' & Pﬁ)églm p@ﬁ #ﬂB gl%ﬁps u&ﬁgi )%1§ r %fh ﬁl’é sa'{lrfjalgﬁlene chain

mndﬂié‘rmﬂy{ i forrh stogaﬂeéremﬂeme NhabmAo lvehighthey kbre é&hch?&’dd aR2or 6-
nt types for

el ecte rom any of the substit
vEH?IE equi qﬂr@?ﬁﬂﬁ@&ig hetsrae lp(gﬁoqpoancJé?ﬁiﬂ aPF
incl udif glkg%ﬂé 1s Hﬁéu@&ﬁ:ﬁted%tsﬁ&tmﬁé’@ @9211 fd orcﬁranched chain
r OXy
- al kyl , C2-C3-al kynyl, CC

$aair¢<tod( yhvalrenﬂzydf@Gaalbcbmgmu}me]ypl@ﬂbm fs @1 @s( a]ﬂmlees, fof instance C1-Cg
S e ittty Y &, -0 ShRSe L8 e L' oGnen] 5 s
methyl’ene, ethylene, i-propylene, n-propylene, t-butylene, s-butylene or n-butylene. It
may also be pentylene, hexylene, heptylene, octylene and the various branched chain
isomers thereof. When the alkylene group is substituted it is typically substituted by a
group R? as defined above.



cyano, nethyl, nmethoxy and -C°CH For exanple, -ARLR2
may be 4-cyanophenyl or 4-ethynyl phenyl. R3 and R5 too

worean7ha213el ect ed from any of the substituent tREEEBR@r/001644
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which they are defined in relation to fornula (1), but
in one currently preferred type of conmpound of the

i nvention R5 is hydrogen and R3 is 3-trifluoronethyl,
3-chloro or 3-bronmo. Presently if is believed that the

nmononer s _of the invention can.interact w.th :

hhi becley BiRup Ao es pETPE R F%a%%@e%g bftiched chain

&%&%&Bﬁn biandi RSV ihDb&I §ra66te doublemBhag Typiailigst is @ v@nlikenyl,
nce those groups provide sites for nodul ati on of

SwrlindsandetGs-Gralkatyhetchpasallyh dutkenyb utadisng h deniery or hexenyl.

cordingly R and R 1 ' '
Siiofufs e oo eIty rd RILo il s Y gl O as
AR fuBv& 81 By B Nwhish klgubstltd & substimtedibyg group RAY as
definition, K, m n, p and q may all be 0, and Z nay
defimgdibogen, so that R or R4 itself may be hydrogen.
Howevey . t ] .
e iy
hliteearbbRkadidi hyving ahd esmbertripledwptie  RypicRUy itay Ch€'s alkynyl, for
SipieEice G- L g S SRATHb AR ER) P PRy Whefhe alkyny group

sfiafa PR ¢ a&wAb by alkyl
R LA Aot @ ol 1 aaiborecrty
4vtabikismsibstnyed ermubstiutad by mygrouN\R ' Grs@efined above..

4- al kyl sul fonyl)- N (Cl-C4-aukyl)-am nocarb

. het er‘%g%iﬂ,lo(yﬁ%‘%)‘é? @@&a}@'g&@p, SH%PE%HO%[ Y F’csélggﬁng/efl by one or more
hglReRSHE0al ko 1al RRMbalk L6 &I, TorGhstehde-titlkgtomerinyb or

and i -G -C 4- al kyl am nocarbonyl, CrC -al kyl carbonyl,

cdeFluablexylicar bonyl , heteroaryl and heterocycl oal kyl

can be bstituted wth e . i dent-L calk .
o Doy R SR P B G SRl bromine
qQbdingry! , heteroaryl, hydroxyl, G -C 4-al koxy,

hydr oxycar bonyl , CrC -al koxycar bony], .am nocarbonyl
n% no a]é{pxy:é@ug_ls ‘gqpk:yﬂ]lg ﬁ;‘ll-l%&@élgoach r ,1nséqﬂc?] g:?-cg@ﬂ%)_xy, such as

and. di - -8 N i - Gl K i N@;

e R S R endey, afip e Ry SPUhE Tbis

amsabgauted oy substitufedr Or instance by a group R* as defined above or by alkyl

4- al koxy- Cr C-4- al kyl ) - am _nocar bonyho and -hal ogen. .

e DS e 55 SR GUHASP B EHETR AT Cgh ) ffot which
| ' 0 as defined above.. Typically it i

PRI SRR S S ST

ksubptituteddnyccachoayeyk astiphioling QL CN, KR, OGO%Q@A)QI‘@ wherein

and B Alkl,. Al k2 1 as defined in

r"é‘lc%{? 5 ?B“WSB%%(’}S Hk?’.f(aﬁ ‘ﬁe%t%ﬁ%%géu class, X1 may be,

for examalfcycli grodph andieatoRtic bairaexaruneataptedanaocyclic

substituted phenyl ‘or nonocyclic hetroaryl, .the |atter
hisdragarBonoring typically having from 3 to 10 carbon atoms, for instance 5 — 7 carbon

atoms. It may thus be a 5-, 6- or 7-membered carbocyclyl group. It may be a C;3-Cs
cycloalkyl group, or Cs-Cyg cycloalkyl group, for instance cyclopropyl, cyclobutyl, -
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. Alternatively it may be a
cycloalkenyl group, typically C4-Cg cycloalkenyl, for instance cylcopentenyl,
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ring atonms. In the conpounds of the invention one of
Rand R4 may be hydrogen, while the other is a

wa@asnstiat ent ot her than hydrogen O her types PET/BBagvd/001644
R4 groups have Forrmula (MII1A), (MIIB) or (VIIICO):
(MI11TA (MI1B) (M11C) wherein R3 4A is hydrogen or
Cr Cé-alkyl, and s is 1 or 2. °Further types of R and
R4 groups have Fornmula (I X)wherein R4B i s hydrogen or

O Ce-al kyl ;  RAC,  R4D, R4 Cl- Ce- al
SRR s e
?%Ogﬁgﬁ?%? %4%%&2%&%?3%2&?36?@%?2%%% ?nfbgb’?tiﬁg&,ﬁ;ffor instance
bytai groap R as dafisddrabeye ar bealbidwhish éy wsnbshtaed et §lg>dt1‘futed by a

fromoxygen.or. nitrogen; .or. On [

o o caieed fhe' e Rap ool posty Pl B By Ry, fpond OB, O
m@;{,_t-b@dl{ L{PYEONR Y Wik eddhely i @r andubstitatbdiatkyl as defined
tertiary; and v 1 and v2 are each independently O-5.

@bbes. types of R and R4 groups are those selected from

the fol]l.ow ng- ' ' 3 -l ;

RaC, Pty St A ARER el el Rl ARG Rb ity Bk £ oE8

trﬁerﬂit%r% Sﬁlﬁ@&da{ -eorﬁﬁiha%ge@brb@cﬁu ateeprvariyh aebides  or &additional

positive charge; and addjtiopall t f. RAC, RAD .

e emgos orSEhont el ! SRRk oy A e i whic
t I . 1 t .

o DB eSO AR R Pl eane Y b ot her

ghephslim, pipasiditef piperdziab pyerolidind, arpholingequinelings ispAuinoline,

they are attached is tertiary; RAF and R4’ are
|4w@ﬁé?f‘d@ﬁ%71e931}?f&f16@é?f’l’8?e-o -C 6-al kyl ; R4G and R4H

are | NGRS RYERE bYnWF QR aEd S-Eorfaimhls HeteraychRé Groapds defined

RAH taken together with the nitrogen to which they are

adhoae seibstisnterl at istympiealiy Isistiteted by €9 P4 0TS sygstipents.dgr pstance

;L&g@t é%llggt}tg%t%’ alf}fobr%/t Ia!)rn2 g\lgsHﬁlteHﬁr T?ﬁfcgﬂyﬁfe%ﬁbsﬁtuents are
selected from alkyl which is unsubstituted or substituted, alkoxy which is unsubstituted
or substituted, -NR,, -N(R'")-alk-OR, -alk-OR, -O-alk-OR, -alk-C(O)NRy, -
C(O)NRy, -alk-Het, -N(R)-Het, -O-Het, -N(R)-C(O)-alk-OR, -C(0)-N(R)-alk-
OR, -alk-S(O%R, -N(R)-alk-OR, -alk-NR'R”, -N(R'")-S(0)2R, S(O)R"", -alk-
N(R)-alk-OR, -S(O),-alk-OR, a second 5- or 6-membered saturated N-containing
heterocyclic group as defined above, a 5- or 6-membered N-containing heteroaryl group
which is unsubstituted or substituted and which may be fused to a benzene ring, -
COOR, -CONR,, oxo (=0), -SO,NR; | -SO,-alk-NR; and
~CO-alk-OR, wherein: alk is an alkylene chain as defined above; Het isa 5-or 6-
membered N-containing heteroaryl group as defined herein which is unsubstitﬁted or
substituted; R is H or alkyl, or when two groups R are bonded to N they may form,
together with the N atom, a saturated 5- or 6-membered N-containing heterocyclic

group as defined herein which is unsubstituted or substituted; each of R"and R" is
independently H, alkyl or alkoxy; and R"" is alkyl which is unsubstituted or substituted,



and S; and vi and v2 are each independently 0-5. In
the nmultinmeric conpounds of the invention, two, three
worooosa7nol ecul es of a nonomeric conpound of PEEGB2007/001644
invention are covalently linked through a |inker
framework. Since the Iinker framework need not play an
active role in interacting wi th the HNE enzyne, its
role |? sinmply to aIIOM/blndlng contact between one or
re 0 nme ;
é{lst%&ge%ﬁgﬁé PO 55 oq%ﬂﬁé%g&ggt&@a%e PMBntaHAC Retrocyclic

gk &fs dbfiACENREK or EBE bh@-rnﬁﬁhﬁbbred N&:onfahﬁhg of att aC hment
he nononeric elenents to the Ilnr 4 anemo g
rhﬁteg@hehﬁf@m aclebned h@femotheﬁéldé‘é‘?qﬂi"é’& flﬂﬁr@.ar yl groups being
che I 10
SRS AR DIF A TSkt
5 Ibyraked whicht i ensubstitetedfor snestiouted by a grdwl R’ ras slpfined abe@ve

nltro en atons sh f d
| Pdpisaling Seor omerabesr CLBHFEY NobarBpihe o i efpup as
Iy
(4 o i SRBORELEE 15 oChrB S Ao M S b BB Rted or
fsubgtiined kallmxy Jmﬁc}gusdmvmbsamtecmmbgitutedmmonckért ar etiesgnbered
urate r d
b S LSO Brt Shgl g B g et

10 %nﬁ H&&%aﬁ@gro@% WSO AGRGuinAedbrsabsittited@n® oWhédh 1ay be

I cyclic carbocyclic or heterocyclic radical haV|qg
g8 athonzene ring, K10, 1GONRs -6ONREHOr A%, Ol NSDaRer SONR;

"> @@@%{@&R wheélng @H or %@l gg!R’R” %e@%lﬁﬁﬂl of R and R" is

g%d'e%%yg aﬁé%} M@?{Nand L\Rég( @%)hg?eu’_i ﬁg'éﬁé((aﬂﬁllqg@f@f is,
V\hﬁﬁ]ﬁtmltapor FaBstitRBd afod irfkEnae by NRd@p erfd on b imerhipatedspsirated N-
e e U, - 2 1S o
cyclo 51%/1&’& ty?ﬂéQi gs J-o%néhéh\}éke)%ﬁgmgatg% N@m@%@\g lylerocyclid group is
Fq@bandtea@@me r mgﬁe%/u’@@ﬁifuwﬁﬁ ﬁelmgd frptnr%lgsrér@g d@’grrl]@%rﬁ%gﬂg which is
RS R T RIS T G s

ho©é QN a8 ﬁ%ﬁﬁé(ﬁﬂbofvé QimidN, is Cﬂlﬁibétltﬁted\ﬂh gobstineed) rhahxgee, hydroxy,
one or nore -(CH2 groups of the |inker franmework

20 o Nanitror erpinacerd (b;D)a agdl vRIRART wikersitsachiod RoﬁmbRc;}%midependeﬂﬂY
nar?ogxgllc or heterocyclic radical, the said radica
PIB%YSel ected from for exanple, the fol | owing: The

| i nker Afs agTRwgLKeriBited aamnate‘d(lfet@d@m;ib groupnehicl cdriteins 1 or 2

foll owi ng structures C (D,. (E
( }E)teroatom% selected from N, é O( an)d V\(fhl)ch is un)subsgitlztéd (grc-:s‘)ubgt?tﬂted is

typically selected from tetrahydropyran, tetrahydrothiopyran, tetrahydrofuran and
25  tetrahydrothiofuran.
When a 5-, 6- or 7-membered saturated heterocyclic group which contains 1 or
2 heteroatoms selected from N, S and O is substituted it may be substituted as specified
above for a 5- or 6-membered saturated N-containing heterocyclic group.
A heteroaryl group which contains 1,2, 3 or 4 ring nitrogen atoms and 0, 1 or 2

30  additional heteroatoms selected from O, N and S is monocyclic or bicyclic and is



(CH2) 2. 5- N(CH3MCH2W (A) (CH 2)2.5-N+(CH 3)2-(CH 2)2.5
- (B) (CH 2)2.5 NHH(C=NH)-NH (CH 2)2.5 (O (D) (EBE)(CH

WO SO7MBH7TCH -N CH - CH NHCO CH ) (G CH - CO NCTZEB2047/001644
CHCH-NH CH (H) Specific linker frameworks of the
above type include those preszpt in the dinner
conpounds of the exanples her Thus, one preferred
subset of the multinmers of the invention has the

ugpﬁ'l])’les )ﬁlﬁ% ord sll\l/%st%’iﬁ v eﬁ']% éfp dcsélllg &gs ch % g\r}{eﬂegéfﬁlﬁ aﬁ 'h@i%%oaryl

ick $s mafstyMiaistndde tgyieallyacs to ﬁeharmbetedl tring, ﬁnr instance a 5-
rad|cal of forrmula (IA) wherein D, A.and -RR are as
defrmeEbeRd ags @E%@E’GS ag%b%tem@wéfgmw u‘éﬁ BYTOIf4 and M

%??Z[Dpietrﬁ&g? eﬁQQ 310 8hdOR! e[z%ﬁ: %Hﬁﬁ@ztoléjt)xﬁib?e_ isooxazole, indole,

mers |nvent|oh as the formila
Viksindola 1L3-dthydradindal-2iohe, Ipynlklme-Qr ~QITH, @aﬂdmwp}mdmrﬁ’mé igfidazole,

il O benetE B e DRBFOREgOLE TP PO D Lol
d‘t@d% 56 c@me%ﬂﬂ&aﬁne %aZB?Opyﬁ@n@ NdniepAhLolddne,

ned an dlscussed above: Here too, it 1S currently
pingfdeopwiting ayriMiding pyridazine, hpyrgzm@an@g@tm giogpe x hyp¢ad gxamples

uch dimeri ou
e Pelira=pih gt e G MBS Ao, HebifReisishot an
10 (L:Py'rbio'lé/glﬁﬁpi NBy aéa S L4hpleOfR ABRELry] Sn perdeffingivn df(R3amlude
i'sease that is known to be at |east partially

mada@leemd@}e phiezeleend tetggolg @S neut r ophi | el ast ase.
For e ro&rﬁf gl%PS ?rﬁa&tbeqmg V{A‘rjc%g oY1 1{?1?%@2&19&& &! heteroatom.

in the rea? onic oO tive pu nary
drmg&e i sC) pyrivyidine @nefyl Herlokied af SFimidaclityd, pyrimidine-2-yl,

o o Sk e RS o 1
15 f;g%ﬁi‘l{x 01 bSpyH - &gﬂcﬁmﬁg ¥yt 1RREd BRGRYSIL 1621|n Pyrrol -2-yl or

ons CONp i as an active | n&
conpidagl. Bhidbdode mmy éaﬁnnhed asOntiéazob brypumdazohdylimidazol-3-yl,

conmii n wth co ds of this invention for the
p‘lng“g%??ﬁg&ﬂ Oéﬁﬂldﬁn‘g%!}qlent of inflammtory diseases of

the | USEci AWEntp] of Fcl%sl%?éroé.rﬁ}}/@tﬂh}? @ilthe Slefhi3ion ©F Ré aradollows:
wi th pharmaceutical conpositions for preventing and

treating inflammatory di seases of the |ung conprising
a ther apﬁutl cally ,@ffect | vg, amount of a conpgynd of

the in n ang” one or oth,q rap
'11 ? ? xe
C Y

20 (e)
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Sui tabl e therapeutic agents for a conbination therapy
W th conmpounds of the invention include: (1) a

w@enviaasgt eroi d, for exanple fluticasone or buPEECBR@E001644

(2) a b2-adrenoreceptor agonist, for exanple
salmeterol or forneterol; (3) _ a | eukotriene nodul ator,
for exanpl e nontel ukast or pré?'ll ukast; (4)
anticholinergic agents, for exanple sel ective
m%:r:arj nic-3 (M3) receptor antagonists such as

pi um brom de; (5) phosphodi esterase-1V (PDE-1V)
icaéh W {sOinde efngentg»(a@pl @N;of lum [ ast or cilomlast; (6)
an antltusswe agent, such as codei ne or

dﬁé;@tNdﬁ@r%@mi and (7) a non-steroidal

147 TR B O AT o U

secondltadieterary Ngoesh rant e mbhﬁuwa ok bstitutedyifdr instance by a
depend,,upon the effective g g %é each i ngredi ent
Bybwaic

@EpNET B | 35, Spagilied slaveioply 5 EpSURStittcd Or subsitutedhpy a
[%%33 Rwdfs c%fﬁn § RS 2*;7 ig%l éV;MJ I %?@ﬁwtl'tlfenQQﬁau@é ofb ) (=0),

ound e 1 nve course, vary wt
tHabogenat -INRe, OH, (hearsle@®@NRy. of the condition to be

treate nd with th . cul r co ound and its.route

of *adri -9k £aneEREre N A g BriePaNLF B WD HE by

Cﬁl&é&' t6 %lbehfénélrm%%s fypetaily 8sledttd Hbm @?@l%@%&lecﬁlaz@lét tetrazole,
al so vary according to the ‘age, wei ht and

rle@aoles thiarfole, frothisvgles iogarale, p@pkme lnd@lfg mend@ﬂe 1{3ndihydro-indol-

oo Pyra0s Zag: b i POl Sl Relotyenhag e htpidazotone.
mldameﬁfh@ﬁ@ﬂh&o@* %nﬂwllﬁcﬁa@ﬂéludiulﬁ&llﬂwmp@tﬁmk@e gtidoxaline,

nost eferably 0.1 to 10 ny r kg, in single or
AWaze Yﬂég’ésmmpﬁﬁ@lm‘)ﬁ‘érmwgarffaPYIﬂmWﬂE’é‘%ﬁ%’d%@é&@?e and

LA ARSI 06y 3PS LLLSLAR SRS, SA8ERd by ooy

ah?éaﬁrae@wdu ababe eiohypadRyltvidelsiswmisabstionepor Slbsta:utedﬁjpmg]dup R as

(f%lf | nvention and a phar rraceutl cally acceptable
19ed2bOYehe term "conposition", as in pharnaceuti cal

CONPOSj,t 10 i0Syritn t @3e aRpr é

Combe o o PHAINIG | R RATEARADEINS iy for

|tngathe:r| veith (he N gibmucrazdach then bteyattachesly b aftieateshdy qontainting

R ORe gt g ed ot onBRrS, tio R Ly RB MR Gpe Pirciezine,
%@%@Jhamt f@Rolde, ﬁﬁ@&ﬁ&%{d 81az&fand Hkab¥ane anm&epz{net e
|ngred|ents or from ISSO iation of one or nore of

thv@erp%gxc@no@ﬁosme@by Rr evd Bt isamsussisyeder ubaiéiednipr fistance by

Lerac e 20
Agl g aanélla cg/t: u?fqté %ﬁ rlfggg élg | Ca{)\nz sﬁéi]lgars dé&ﬂ‘fﬁ as tdﬁfmed above or
gkyltwhitly Bninsabstianedonabstitarey bwrgm@p Ri%as defickel dbyve.

d _of , d
act | velnThGIETET (6 o R PR e By g pastFem group

eZ()Cdr%hﬁﬁftéted. When it is unsubstituted the group Z is the sole substituent. When it is

substituted it typically comprises, in addition to group Z, one or more substituents
selected from halo, alkyl, alkenyl, alkynyl, CN, NO,, OR’, SR’, NR’; C(O)R’, SOR’,
SO, R’, SONR’;, NC(O)R’ and CO,R’, wherein each R’ is independently H or C;-Cg
alkyl.
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The pharmaceutical conpositions of the present
i nvention conprise a conpound of the invention as an

wa@edo7as21rngr edi ent or a pharnaceutical ly accepe@bGe2007/001644

salt thereof, and may al so contain a pharmaceutically
acceptable carrier and optional]ly other therapeutic

i ngredients. The term "pharnmaceutically acceptable
salts" refers to salts prepared from pharnmaceutically

acce D@B{éﬁ %Q?Qoﬂd%é e a&ﬁéﬁ 5 rﬁ'ig gﬁ&tlb 6h Wil Siny1 rnag B. Thus it

i nor gani ASeS GF "acids an ases or aci
Ay tewsituatet at the @t,e3-0f-, &deriGripssitiah bHthe rmymﬂ emgrrﬁlygpyueﬂy it is

spndla et age o & I A M IR TR
sﬂlys%mtle&) he [‘ngg eAQﬁ%H&l'e‘iaM R.ofi'8 a%%dﬁ’@RCa@ REAHACLHTRY, in

adm n y convenient, suitable or
@bftfwtarrm{ r buths. en&a)rihaetdt eher(éErtgecsumbr eihgminstis tpicaHy dorded at

known to se i1l .ed i nd . ncl ude, o

rwsrpmwaésor ol Hogl Tty B ¢arvaspfpaist or 4
RxypRASE BoupNdt aB%dﬁHi‘@ﬁMreo%théf@lﬁ% BYindd18at fidagile Efoup

preferred nposi ti ons suitabl e for adm nistration

iwihieh atunéubsaﬁlée&Wc&WhSUfaﬁ@d may include carriers and/ or
di luents. that are o
The c %ﬁegﬁ U eceolﬁ al %ungﬁ?e)‘fl 36’3)35 %189?&%%554 ﬁﬂ&mg
%ﬁépe‘{@escﬁlﬂ@l@ wiRdhe Rned & abdipilaBtoy thiet3 msm@ham Ios es t he
active congound in an anount of 1ngy 10 na slg
dirrexppeenyberoyR in theernigriofijae %fe#érrﬁpﬁgfdm&iﬁ hylsosteres of 3-

I
e e AR BB p e P Bty Rl deBbitons ©
fa@d(@)rabopafctrlRful ar patient wll depend upon a variety
of factor nc| act of th ecifi . .
conpodRde 11%‘:9’“ |@ufg§,gg thfihll“‘?eer%rlé‘ A0 A ’\%’Pﬁqﬁ‘%‘e& If’elfu%sumted Ifit
9§ BfsatutdieR e e REoSRKe @by Bﬁ@oﬂﬁ&ﬂe%ﬂ%sﬁtﬁéﬂ@seﬁcted from a group Z,

adm ni stration, the route of admnistration, the rate
d{ ex definedombove, iyl shi@ is ansubstitugad ersu@eéltutafh by ﬂﬁe as defined

BTG ey atiyisieafied Fane o R At poR sUERRGHE. i pheny ring B, and

RLe8I@BlY/(H0). tBickny, i Qibsfiuesd0 PR Hetegd 2. graﬁ;ers siiBtitited by OH,
prepared by a variety of technlques i_ncl udi ng

SpaguayeRggronp.de gee prprdigeatide hﬁf@m@ﬁrlemupdﬁ unegbsv\wed

of ex B t

R T N e
Gub&RuRd inespbotubstituted byt r mc@f:) aJleaﬁientsfse)]Bcled doopl & group Z,

P8 3B e GRACLOLT ¢ 5T GRS T e LSRR ol 5 Hefined

B PP P i v

i Bt The heteroaryl group to which the benzene ring is fused is itself unsubstituted
or substituted, for instance by a group Z, R*® or alkyl which is unsubstituted or
substituted by a group R?® as defined above; by any group specified above as an option
for an additional substituent on the phenyl ring B; or by an oxo group (=0O). Inone
embodiment both the benzene ring and the heteroaryl group are unsubstituted.

Examples of the groups included in definitions (b) and (c) for R? include

indazole, indole, pyrrole, pyrazole, triazole, tetrazole, thiazole, isothiazole, oxazole,
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In a preferred enbodi nent of the invention, a
conposition of the invention is in dry powder form

wo eno7dadirvery using a dry powder inhal er (DPl)PCIVEB007/001644

types of DPI are known. Mcroparticles for delivery by

adm ni stration may be fornul ated witti excipients that

aid delivery and rel ease. For exanple, in a dry powder
formul ation, mcroparticles nay be fornmulated with

. r af ki : ' t 2
ARG [ RloRS] D o A TR, R S O ARG pyridin-3-o
aimddazobd, mﬂedlhﬁhodsazmmdazbkdnes:enzmgam bhmoduazqims s

qﬁgla erody dlanEteé ﬁﬁ% er tha 4Fn

12gp! eaﬂ“’é‘@ B S109HRQ RS- 1P AR BI2Z OBY% i ed
can| s er%iclﬁiglg?f rlﬁnn %Ig— mhe% Bﬁhﬁ@\bgﬁ&éz%{é ?gﬁalmélfg:eirnd isafin
Tgrougps. direfetrad cmmmlmd,udwmdélz@zan@olﬁ, m'afmom @d tetrazole groups.

hIorodlqu romet.h NF cani

6 BIPS® BV RTINS WA be det AR hb emap 2ok or
ViKY vaHiBlels uBEwBEtlidiBdr sab&ituse By apré R as defined above. Typically
treat ment/prevention/ suppression or anelioration of
tthesediraunsseaispsteredndi ti ons for whi ch present conpounds
are u 3b
Fout o e spstfEilL s HoNRATFUcBRGARTL YR ) R0 dbfined
cabote inehudankofsdlbwiny stsetues) tvhidhl aye wipidallp isoeepsundefified above:
the i nvention. Wen a conpound of the invention is
used cont enpor aneously with one or nore other drugs, a
phar maceutical c ition containing such other drugs
in addition to the compound of the imnvention js
preferred. MA the phar macéut | N
conp03|t|ons present invention finclyde \@ose
that also con e or nore other awjve
i ngredi ents, imyaddition to a conpound O¥ t he
i nvention. The agents of the invention may be
adm nistered in 4phaled form Aerosol genendétion can
be carried out using, for exanple, pressure-driven jet
atom zers or ult rasorﬂ)c atom zers, preferably using
propellant-drlvepV ered aerosol s or propel l ant-free
adm ni stration o n1 roni zed active ,onpqunds mron]
for exanpl e i atiNbh capsul es or ‘ot owder"
del i very syst e active conpounds y he d & as
descri bed dep@@dln on the inhaler sys Sedw I n
addition to the \geti ve conpounds, the adm nistration
fornms mayadditionally contain excipients, such as, for
exanpl e, propel hgnts (e.g. Frigen in the 1y




case of netered aerosols), surface-active substances,
emul sifiers, stabilizers, preservatives, flavorings,

wo pdorasa7(e. g. |lactose in the case of powder iPCHEGBR®Y/001644
or, if appropriate, further active conpounds. For the
pur poses of inhalation, a Iar%e nunber of systens are
avai |l able with which aerosol s-of optinmum particle size
can be generated and adm ni stered, using an inhal ation
techni que which is appropriate for t he patlent In
addition t he NIse of ada
and pear - shap ﬂ’cgptalners'(e
Vol umatic(r)) aut omati c
spray (Autohal %(r)), for nmete
particul ar inthe case of powder inhalers, a nunber of
techni cal solutjons are avail%?le (e.q. EXSkhﬁlgr(r)
Rot adi sk(r), Turbohal er(r) or “t'hs inhalers for exanple
as descri bed EP- A-0505321). Methods of Synthesis The
conpounds of the present invention ¢gan be prepared

according to,the procedures of the. L Ng schenes
and exanpl es; ENg appropriate materijal s, Ndnd are
further exenpl |f|edmby the foll ow ng yfic

exanpl es. Nbre@he& by utilising the procedyres

described with the disclosure contained hé?eln one of
ordinary skill im the art can readily prepare

addi ti onal compounds of the present invention clained
herein. The conpounds illustrated in the exanples are

not, however, te be Eqnstrued'as fornlnq the only N R

genus that /i nsfd red as the ven Rh. The _
exanpl es further ill lustrate det3 for the gg;jy/

preparation o conmpounds of )resent inventn
Those skilledgwnn the art wll a8t Ty under st and tPa
known vari ations of the conditions and processes of  3jj
the follow ng pr baratlve procedures can be used to
prepare these conpounds. The conpounds of the

i nvention my, -be |solat d in the,.form of nelr 4
phar maceut i c& able salt C s t hose’
descri bed previjusly herein above Thel ree acid ory

base form corresgoni ng to |solateH Ns can be 7
generated by n alisation with avSU|tabIe base oR
acid such as sodi um hydroxi de, potaSS|un1carbonate

acetic acid and hydvochloric acid and3¥xtraction of S
the liberated free acid or base into an organic
sol vent foll owed by evaporation. The free form
isolated in thls nanner ?an be further convegtied |nt R11
anot her phar, R/ accept abl'e t =
-
N
R10 R10
3 viii 3 ix

3 vii



di ssolution in an organic solvent followed by addition
of the appropriate acid or base and subsequent

W@aposAri on, precipitation, or crystallisati oPCT/GB209aY01644

be necessary to protect reactive functional groups
(e.g. hydroxy,amno,thio or carboxy) in internedi ates
used in the preparation of coﬁﬁounds of the invention
to avoid their unwanted participation in a reaction

| eading to the forqptlon of the conpounds.

Convent,i on ting groups, for exanple those
describ ay odxeene and P. G M Wits in
“"Protectiye gfjoups in organic chem stry" John W/ ey
and SonsANggggv may be used. Conpounds of the

i nvention n#y be prepared according to the routes
illustrated i n*BSchemes 1 and 2. RNH2 RNH2 CH3CN
NaHCO3, CH3CN base (optional) base (optional)
H2N-I|nker-NH2 H2N-| i nker - NH2 NaHCG8, CH3CN NaHCOB,

! ) I nation RNH 2, NaHCO
3 RNH 2, 3 CH3CN CH3CN BiinciHonal i nker

nol ecul e |Sche 2 The follow n les illustrate

the inven . Ceneral Experine ails: Al
sol vent sRAhd commerci al reagentR®were used as
recei ved. ere products were purighi ed using an
| solute" SPE'Si || cartridge, 'lIsolute SPE Si

cartridge' refers to a pre-packed pol ypropyl ene col um
cont ai ni ng unbonded activated silica with irregul ar

particles w,th average size of 50 nm and no ahﬁﬁék
porosity. re gLL%géD SCX- 2 cartr;dge was used,

'lsol ute SCX- ridgg' refers to a pre- kedNH
polypropylenemple tai ning a non ‘end Capp d
pr opyl sul phoni ¢ VéCi unctlonal|sed sili StRQng ¢
cation exchange sorpent. 'lIsolute Al -N cartmldge

refers to

6 iv

6v
wherein each R'%is independently selected from H, C;-Cs alkyl, Ci-Cs alkoxy, C1-Cs
acyl, -C(O)NR’R”’, -S(O)NR’R”’, aryl, heteroaryl, sulphonyl and halogen, whrein R’
and R’ are each independently H or C;-Cs alkyl and tis 1 or 2;



a pre-packed pol ypropyl ene col um contai ni ng neutr al
alumna with average particle size 50-200 mmand 120 L

wQEoroeg/1ghiianet er .

Preparative HPLC conditi ons:
system 1: C18-reverse-phase columm (100 x 22.5 mmi
Genesis colum with 7 nm particle size),

HRUTZGB2007/001644
.d
eluting wth

a gradient of A water + 0.1%formc acid; B:

acetonltn le +0. 1% orni c aci
whehnR n imindeppndentiynselested fogmi-
det
it

dat a fl
AR e
ection at 230 nm Conpounds were obtained as the
Yate salt where stated. HPLC system 2: C

g)rzqa \tl\{ﬁ%gm@v is as defined

18cH RVaE &ﬁepmem;eﬁdpoap:ﬁgd coI urm (250 x 2 1.2 mm

CGCemni ¢

grefMelsindspendenily

aa‘ﬁﬁt\ﬁn stSEII
typi ca 'y

ol umm_wi_t par

F%‘Pctgén
el ot ©

i\y az@?e in BlMlS he dé%nela a%ove

A% Lol N‘RGZ %bfélﬁmtzhs & ddrmie 6B R.
h and gradi ent of

1% m n increasing

in B. Spdcifieteramplen oftonmamdsof Be ipenhers ingtude thse élisﬁ@éem the

%s t he fgtgmate salt where stated. HPLC system 3: C
gllowipgtale:nhase end- capped col umm (250 x 2 1.2 mm
Gemni colum Wth 5 mmparticlle size), eluting with a
drogarwat | IR wat er; B: acetor?\ia?] "e with a fiowrate
tyepi cal 'y 17 ml /mn and gradient of 1% mn increasing
in B. UV detection at 254 nm HPILC system 4-
GL8- Tever se- phgse end- capped C QWP BBy Dinighoid, 220)§Fhicin-2-y)-

mni cplu Wt h 5 mm particlle size), elutlngvvlt a
gr adi ent ; ter; B: I\/b(]—|vpf“ﬂ‘°1aflow rate
t ypi cal | t of 1% mn increasing
in B. W, PLC system 5:
C18-revef 2 1.2 mm Luna col um
wWith 5 m ilng with a gradi ent of
A: wat er acetonitrile + 0.1%
formc at a flowrate of 15 m/lm n and gradi ent of
1% mn increasing in B. UV detection at 254 nm
Cpn’pound> gbtai ned as the fﬁ(ﬁﬂﬁﬁ@zoﬁﬁiﬂ&hﬁﬁ@r2Qi]pyr1m1d1n-2-yl)-
st at ed. L—N&fthole\atersF% rmLC wth a
C18-revel Se colum (30 x |[&"& Phenonmenex Luna
Smﬂpartlce |ze) elution with A: water + 0.1%
formic agi g’ B Mcetonitrile + 0.1 %formc acid.
Gr adi ent : Nz Oy

3 N—N 3-[4~(1H-Pyrazol-4-yl)-thieno[3,2-d]pyrimidin-2-

// y1]-phenol
S N
gl /)\@(0}4
N




G adi ent

Time flown/mn Y%A

%8 0.00 2.0 95 5 0.50

2.0 955 4.50 2.0 595 5.50 2.05956.002.00955

wDei0ea3210n -

M5, ELS, UV (100 ml split to M5 we€TiGB2007/001644

in-line UV detector) Ms ionisation nethod -

El ectros

Waters M cromass ZMD with a

pray (positive and ne

%at ive ion)LC M5 nethod 2
%B-rever se- phase col um

(30 x 4.6 nm Phenonenex Luna 3 nmparticle size),

elution with A water + 0 1%fprmecacid—>B:

acetonitlrile £ 0,d%form c aci p4-[2a8-&ktirexntphenyl)-thieno[3,2-d]pyrimidin-4-
G adi ent|" Ti nfe f owrﬂ/mn%A%S%]gQ)grdQlﬁ .5 0.50 2.0

95 5 4.5 95 5,50 2.0 5 B 8 95 5

Det ecti @ ELS, UV (100 m split to MS with

ion nmethod -

ative ion) LC-MS net hod
n C18-reverse-phase

i peus with 5 mm

water + 0.1%formc
prm ¢ acid. G adient:
%8 0.00 1.0 95 5 1.00

in-line tor) M ionisa
El ect r o9 veoHrand neg
3 Mcromass PiMat f LCT with

colum (j100 x 3.0 Hi ggi ns G
particleg size), elution with A
acid; B:| acetonitrile + 0.1%f
Gadient] - Time flowm/mn %A
0955 15.00 1.0 5 95 Z20.00

13 (24 I§yr1%m 3- %th?ecr)loﬁ 2%]pyr1m1 in-2-yh)-

25.00 1.0 95 BXy
phenol
=
S N
N I /)\©/OH
N
6 N 2-(1H-Indazol-4-y1)-4-pyridin-4-yl-thieno[3,2~
AN
| dlpyrimidine
=
S J N
N\ N
N
7 N 2-(1H-Indol-4-y1)-4-pyridin-4-yl-thieno[3,2-
N
‘ d]pyrimidine
Z
SN =
W _ N




Det ection -

M5, ELS, W (100 M split to M5 with

in-line UV detector) MsS ionisation nethod -

web@ctnsagpray (positive ion) LC-MS nethod 4 WaPET/€B2007/001644

M cromass ZQR0O00 with a C 18-reverse-phase colum (100
X 3.0 nm Higgins Clipeus with 5 nmparticle size),
elution with A water + 0.1% Fornic acid;

B: acetonitri

Tine

f |l o

le + 0.1%formc a
INLSA'A' m/mn%

LB AN

85.00 1.
95 5 Det
in-line
El ect r oS
experi ng
L/, L/-di
chr omat g
room t
tetrahyd
pr epar ed
gi ven: PH
The pres
derivati

0 5 962900 1.0 5 95

MS, ELS, WV (

. DCM = di

pam de HPLC =
= tndudtiri a

r et ent

gr "
enper atNir e
rof uranThe
according to'the refe
IARVACEUTI CAL  COVPOUNDS
ent
ves and their use as i

i nvention rel ates |

cid. Gadient: Gadient

095510010955 |

DD (AeRyrimidip-Tog-tikenp b, 2gpymgin-2-yh)-

1Qenort split to MS with

tion nethod -

brevi ati ons used in the

chl or omet hane DVF =

hi gh performance |iquid
net hyl ated spirits RT

on tinme THF =

Nt er nedi at es can be

ence

Field of the Invention

o pyrimdine

hhi bitors of

hosphat]i

he | nve
abbrevi a
phosphol
it has b
i ntracel
a PB kin
phosphor

6l 3- ki nase

P

nmel

pl
transducti

herei'naft ér
&yhuhper of
Tranes. In recent years
ys an inportant role in
on. In the late 1980s,
be an enzyme which
f the inositol

?’J[zfzé%muoﬁé‘;fyl‘i ?-@%Qm&@p,2-d]pyrimidin-
(0]

10

NH,

N\ /

zZ

OH

3-[4-(2-amino-pyridin-4-yl)-thieno[3,2-d]pyrimidin-
2-y1]-phenol




ring of phosphatidylinositol (D. Wiitman et al, 1988,

Nat ure, 332, 664). PBK was originally considered to be
w@2®rnsgiel enzyne, but it has now been cl arifi eRPCT/GB2008/001644
plurality of subtypes are present in PBK. Each subtype
has its own nechani sm for g@lating activity. Three

maj or cl asses of PBKs have be¥n identified on the

basis of their in vitro substrate specificity (B

Vanhaesebroeek 199+ —F+rend—+r—Brot—Sci—22,267)
Substratles f ass | PBKs arl|e3-PHG-Chiprogyidinéibras eé°[3 2-
(P14P) and PIl| 4, 5- bi phosphat e ((&byrifkid)-FiZphendd ass |
PBKs are furt ¢vided into two groups, class la and
class Ih, i roms of their activation nechani sm

Cass la P fl ude PBK pi 10a, p i 1C and p i 1d
subt ypes, ' O|_§|gna s fromtyrosine

ki nase- qou Class Ib PBK includes a p i

| Og subtype activa by a G protein-coupled
receptor|. Pl and Pl P are knpwn as substrates for
class |1} PBKs. Cass |l PBKs iiclude PBK C2a, C2b and
E2g—stbtiypes,—whith are charac zed by contai.nin
domai ns |at the C térhinus. The %‘lﬁfd@t’?‘%?t 1718?0'%“5.]{%@%])%“0[3’2"
PBKs is [Pl on\ IiNphe PBK subtppasidinplyd-pbinalss | a
subt ype lhas ben most ‘extensively investigated to
date. Thee thr ubt ypes of class la are heterodiners
of a catfalytic {110 kDa subunit |and regul atory subunits
of 85 kO ncDa. The regulatory subunits contain
SH2 donaf B¥rosine resi dues

phosphorlyl : acton receptors with a
tyrosi ne or ong¢ogene products, thereby
i nduci ng| the PI3K atttvity of the pi 10 catalytic
subunit whi ch phosphorylates itls |ipid substrate. Thus,

D

L

[ hi opheng

or furan ring;

the class la subtypes are consildered to be associ ated
with cel| proliferation and cancinogenesis.—WO
1/ 083456 descRitbes a series of5q@@ﬁgﬁmﬁ¢pmﬁmemmﬁﬂytdmwnmdm4-
erivatiyves k¢h have activity h& itors of PD K
and whi ch sugpress cancer cell 6%?%? ummary of the
I nventiop It now been foung that a novel class of
fused pyfimdine conpounds are |effective inhibitors of
PDK wi t h| draysg-TRke physi cochemj|cal and phar macoki netic
properti esy he _tonpoungs exhi kit selectivity for
cl ass | a| PDKS “ove 3Ss | b. Accordingly, the present
| nvention provides gonpound ich is a fused
pyrimdine of fornmul|a (1): wherlein A represents a




nis 0, 1or 2; RLis a group of fornmula: wherein mis
Oor 1;, R30is Hor C1-C6 alkyl; R4 and R5 form

wo ogetibariwith the N atomto which they are atpebs8ego7a01644
5- or 6- nenbered saturated N-containing heterocyclic
group which includes 0 or 1 a pitional het er oat ons
selected fromN, S and O which’ may be fused to a
benzeneri ng and which is unsubstituted or substituted'

ar  _one f RA and

enre—aF—R4—andRS5—+s—alkyt—apd the otther i

sa5°
64 menberled s ed N-contain h@*@éﬁ@ﬂﬁﬂ?@?ﬁdnﬁ@6ﬂﬁz'

as defined aljovgl or an al kyl gt epgpinilh-g§1}ipBenc
substituted byya 5- or 6-nenbered saturated

N- cont ai terocycllc group as defined above; R2
is a het ntains 1, 2, 3 or 4 ring
nitrogen i ti onal heteroatons

sel ect ed n group i s nonocyclic or

bi cyclic 5 uted or substituted,
and R3 ijs selected from (a) a|group of the follow ng
formul a:| wherein B is a phenyl {ring which is
unsubstituted or substituted and Z is selected fromH5
-OR, -SR, CH2OR, -CO2R, CF20H, |CH(CF3) OH, C(CF3)20H,
-(CH2)gOR, - (CH)gNR2 , -C(ONR)2, -NR2, -NRC(OR

"1 (O 1InN(R) 2, NC(O R, OC(O N R)3%4 {6- MR@(p@ldlﬁ@yl)—thlenoB 2-d]pyrimidin-
- ONR) 2 and - NO2, whereiln each

i ndependent | ected from H, yu@%“ﬁikyl, C3 - C10
cycl oal kyl 5- to 12-nenbered aryl or heteroaryl
group, tphe group being unsubstijtuted or substituted, m
is 1 or P O 1 or 2; (b) a heteroaryl group
whi ch cont 4 ring nitrogen atons and QO
1 or 2 addi ef Oat ons gelected from O and S,
whi ch group is nonpcyglic or bijcyclic and which is
unsubstituted or subStituted; and (c) a group

conpri sing a benzene ring which is unsubstituted or
substituted and which is fused |to a heteroaryl group
as defi ned above or a pharmaceutically acceptable

salt—theteof- Ihc | yentton—further ETOV| des a
compound | whi ch ™ used pyri nfi‘drE w¥m$d@ﬂﬁvgmmq32dhwnmmm4'
T) :wher gin _ yl]-pyridine-2-carbonitrile
S \N
A ~ OH




A represents a thiophene or furan ring; nis 0, 1 or

2; RLis a group of forrmula: wherein mis 0 or 1; R30
w0 200M18117C - C6 al kyl; R4 and RS form toget herP@I/GB2G0M001644
N atomto which they are attached, a 5- or 6- nenbered
saturated N-containing hetero%yclic group which
includes 0 or 1 additional hetroatons sel ected from
N5 S and O, which may be fused to a benzene ring and
whi-ch—i-s—unsubstituted tuted,—or—one—of R4 —
and R5 ils al kyl a i S[243-Blydropy-phenyBritiapldd-dlpyrimidin-4-
saturated N-cC ! Y ]-pyFidi8d-ReboRicdal hfigd
above of S substituted by a 5-
or 6-ner ai ni ng heterocyclic
group as a heteroaryl group which
cont ai ns rogen atons and 0,1 or 2
addi ti on d fromO N and S, which
group i§ c and which is
unsubst i and R3 is selected from
(a) a gr brmul a: wherein Bis a
phenyl r ut ed or substituted and
Zis seliected fromH -OR -SR CHOR -CO2R, CF2CH
CH(CF3)QH, C(CF3)20H, -(CH2)gOR, - (CH?2)agNR2

t he ot her
i het er oc
| ky g#@%p whi ch
ur at ed N-cont
R2 is

tuted or s‘
oup of the | ow ng f
ing which is unsubstit

-C(ONR N- N OR -3(0 3 1MNR),G15-7156 rimidin-2-y1)-
O N( I\}'ﬁ RC( O ( Dg%%gléﬂ:l%%ﬁd]py ai 2-y)

df:(O)N(F (O nmR, -RC({ hal ogen an
-NO2, wh el y sel ected from H,
and a 5- to

group, the group being

Cl-C6 al
12- menbe
unsubst i
1 or 2;
or 4 rin
het er oat
nonocycl
substitu
which is
fused to

(b)
g nitrogen s
ons sel ected from O ang
ic or bicyclic and whi
ted; and (c) a group cq
unsubstituted or subst
a heteroaryl group as

I\l o

nis 1 or 2 and qis O

whi ch contains 1, 2, 3
1 or 2 additional
S, which group is
h is unsubstituted or
nprising a benzene ring
ituted and which is
defi ned above; or a

ce

am i nhib

i hi 1
Hi-eaf a€€e Sai

nt o
—y gaocovotpptaurc

t—thereof;—for use as .
3-[4-(2-Amino-thiazol-5-yI)-thieno[3,2-d]pyrimidin-

N .
tor %L:EB ki nase.

Y

2-yl]-phenol

and the pharmaceutically acceptable salts thereof.

The compounds of formula (I) may exist in the form of geometrical isomers or
tautomers depending on the kinds of substituent groups, and these isomers in separated
forms or mixtures thereof may be used in the present invention. Where the compounds

have asymmetric carbon atoms, optical isomer forms may exist based on such carbon



The invention al so provides: a conmpound which is a
fused pyrimdine of fornmula (F) as defined above, or a

w@barismaeuti cal |y acceptable salt thereof, forPCEEBRIVI/N001644
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treating a di sease or disorder arising fromabnorm

cell growth, function or behaviour; a nmethod of

treating a disease or disord® arising from abnornal

cell growth, function or behaviour, which nethod

conprises admnistering to a patient in need. therof
aionpoAtichfe mixtirss and the éxolased ommg phthess ontisahispmersEyay e used
defi ned ahove,. or a pharnmaceutically acceptable salt

hibe SESENGRY0se of a compound which is a fused

pyri mcginiRulds $aReHvant(dn) inashicted iseoiapboyeduoed lay a process
phar maceutical | y acceptable salt thereof, .

In the
el cootprises @ palipdivmaingediatent Syzyki ?9“@@{1% ﬁﬁcgo%?%‘g‘gglga]osrtep' The
di sorder ari si rom.: fusbd potim@dine of
rsgenauBap T Adpl RO RELRRIRLRS, brofiht B osed Bt
Thendlh (1Y RO esTedrabbwy ianwhiting is),iwhi¢lopiroess comprisesdireting a
either of the twg avail abl e regi ochem cal
sompared pofsmuEhul a (1) thus covers regioi soners,
i.e. conpounds which differ by the placenent of atom X
in the thienopyrimdine (X = sulfur) or furopyrimdine
(X = oxygen) ring system e four possible
regi oi sonmeric fornms of the ring systens enconpassed by
formula (1) are:thieno[3 ,]prri(Hfidine
t hi eno[ 2, 3- cdpyri m di NIAquro[3,2-
T] pyri m di ne furof 2, 3- rim di ne Accordingly, the
present invention further pYovi dés a conpound which is
a fused Lo din f | ‘estoP Blefdoff of formula
SxkgreIgeA %J?oarﬁﬁs gﬁtg&eﬁl aﬁé{%sﬁ g{e%?%ggieggjdyg and X is S
OR>EPOR' M, t ewkieNRO Wdsietifed diwvieauénachdd” pukamhdrs alkylor the

typical I'y’ 0., in which he f peiame _

| vagrouR QR fore ousiss %ﬂf@%ﬁr@p“agoarﬂ 1S puich' BRASE Gighdsd o
i | i e il Nt i

g hoBhare AL ERuBIR b resdEB ook pelckment (1 2

e bonded to either or
bot h of dohmotumoffvaniial{llp as deftned abi e AL bpAradkeed by a process

t hi ophene or furan ring. ferri .structures (la)
aWBlCSICBPP&BWéeaHE‘g éf%‘gﬂé@%’ﬁg’?@g éltrﬂg when n is 1 the
furan or thiophene ring is nono-substituted by Rl at
the 2-position or the 3-position. Wien nis 2, the

t hi ophene or furan ring is | -substituted by Rl at
positions 2 and 3. il

=

N
l
- \N/kCI

wherein A is as defined above, with a boronic acid or ester thereof of formula
RZB(ORH)Z , in which R? is as defined above and each RY is H or C;-Cg alkyl or the
two groups OR!? form, together with the boron atom to which they are attached, a

pinacolato boronate ester group, in the presence of a Pd catalyst.



10

15

20

As specified herein, an alkyl group is a straight or
branched chai n saturated hydrocarbon radical which is

wa@p®ah3tiirt ut ed or substituted. Typically it isSPCUGB2®7/001644

al kyl, for instance C]-Cl0 al kyl, such as C1-C al kyl.
Cl-C6 alkyl is typically C1-C4 alkyl. It my be, for
exanpl e, methyl (Me, -CH3), &thyl (Et, -CH CH3),
1-propy| (n-Pr, n propyl CH2CH2CH3) 2 propyl (i-

- propyl CH(CH3) 2) ,

CFE%F@'@E—)M of fmqh%/{m) 1n rb@ @dt(cpd Bm thq PYB‘EP(S§/ flescribed in

R N %ﬁie?ﬂfm&%ﬁ%%? e

r;etyl - CH2CH2CH2CH2CH3) ,  2- pent |

2 rTEt m@u&gHZ %W@&@%%yw&%ﬁ g EY@}‘efiwhenyl group
%‘”@2% g(écﬁg@z% %GGSQ’WHRE{/E%SHPIUSM%IHH% a compound of formula (IV):

CH2CH( CH3) CH2CH3)Br 1- ey (-CH 2CH2CH2CH2CH2CH3)
2-hexyl (- CH(CH CHZE—IZCHZCHS) , 3-hexyl (-CH(CH
2CH3) (CH 2 ,N2 net hyl - 2- pent yl

(-C(CH3) 2 CH3) || 3-nethyl -2-pentyl (-CH(CH 3) CH(CH

3)CH 2CH3) t b - 2-~pent@R (- CH( CH3) CH2CH( CH3) 2) ,
3- net hyl - 3- pent yINT( - ([CH2CH3) 2),  2- et hyl - 3-
pentyl (- CH( CH2CH3) CH( J), 2, 3-dinethyl-2-butyl

(- C( CH3) 2CH( CH3) 2)V\hor O Id| Imat hyl - 2- butylb
(whewg:@% ma@%ﬁ gncgﬁ’ ’r%é?lf ir %E{s@g%f b@ﬁ?@ngzt@'ﬁ}u%f Sitha

%L‘(ﬁﬁ%@&d gf CMNALRGEST: R RXY2B( %E? Cﬁﬁqfﬁikh R3is%s Rfined above

ered saturated Ncontainin erocyc IC group as
diaﬂ ieaddR Hooiinr Qs ARyl oEkhe twiot groupsNPR fﬁmgethe@(‘mlﬂhe boron
unsubst i
RS ik sbere arBiaghaci hobie cyjet BRUP, ke piffgmee of o
ipasdatdde®, @ hal oal kyl group or a group”al k- N R4)(R5)
wherein alk is an al kylene chain and R4 and RS form )
t oget HWhemR? is a lydragyarrotertine siabe thetpiesess fusthgr eepaprasgs rgmoving

ﬁlrle ﬁlrote\%ﬁg %Po qu, %{2%&1&%&6 1%16 dgg Ici{&ltr %%s%n@%e@geﬁlgﬁg g%%clnﬁg group is

%&Llﬁﬁildﬂnéthﬂﬁﬂl}m gréupafids Ppicatly edinewryl tyardatis@d of thegprotected
benzene ri ngr and whi ch i s unsubstituted or

<opweped el TBryhindtgiraliydreforans sel ect ed from hal ogen,
al kox .
N- con%/al ni Ee({:fléﬁ)f{%%li}%l HQE[PI olﬁep&E ﬁ‘ﬁ%%ﬁ? ?’r@%ﬁ% %Is/ggsc fed in

M ferdbiie Exa:tm farecon(ONRd ; Whmi'mem i in Seachy &alcgytivith such a
unsubstituted al kyl as defined above. It is, for

il$t&hce, a hal oal kyl group or a group"al k-N(R ) (R5)

wher ei A s@itdp]d s%mﬁféué‘ LA SPRor %F@iuﬁm%%nﬁﬂuﬁ’&dof%lﬂlﬁﬁ (TD in which n

together with'the N atomto which are attached
5s 1 or 2@ad neistesneplogsthe mc@msmcmhoxddchyﬂg offi Eargrudec{I B D:i i c
group as defined above.

(Ir)
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An al kyl ene group is unsubstituted or substituted,
strai ght or branched chain saturated dival ent

whyarosAarbon group. Typically it is Cl-C8 al kyP@€neB2Gooi01644

instance Cl-C6 al kyl ene. Preferably it is C1-C4

al kyl ene, for exanple C2-C4 al kyl ene, such as
met hyl ene, ethyl ene, i-propy¥ene, n-propyl ene,

t-butyl ene, s-butylene or n-butylene. It nay al so be
pentyl ene, hexyl ene, heptyl ene, octylene and the
wheiefis ahd a«%cmeas ddfaed abeemeNterting Soavius wp@yisqrihe synthesis

Soumiet peaapet st ot Behy-he - ue srose

tgﬂ‘iﬂ rSicABn HRS 4 Rsfubtive Seineiors Um‘:etprésd:h’em&veﬁtdhahgbfore further
ncﬁed chai n hydrocarbon radi cal haV|n

defined above tn which
pmmlee atpoortss forppidyaingp qompognéot iogmyl al@rf?l etipgf above m whic

i nst.an such as allyl, butenyl,
Hh?§d|§ﬁ§ﬁ“°“%s?hﬁ§$%or hexenyl . Wen the al kenyl

group (ap Sulstirg ditcdsbdundiof farypilc@l’):y substituted by a

gr oup O as defined above or by atkyl which is
unsubstituted or sub@&|tuted by aRgroup R20 as defi ned
above. An al kynyl s an unsuybstituted or

substi tuted, stralght or\Pr pi N hydr ocar bon

radi cal having one or noryg ghds. Typically it

is C2-C8 al kynyl, for i al kynyl, such as

et hynyl, propynyl or butynyl. V%eH thecﬁlkynyl group

IS substltuted it is typically substituted by a

Rehepesin dedridriR’chra bodefined abgveawiih a hrpwrip agid of ssfgmiher ePﬁ t)g dormula

ﬁzapz(ﬁﬁ%zi § é:‘ ‘ﬂlbl% % ghgfl%ﬁ] g}’%ap é{é,:h of ISﬁ‘ggy b—'C\? alkyl or the

%&6& pdicad® Rﬂmo&%eﬁl%r With €hd16drog etonadooniEich t}teycawatbzehed a
per

| oal kyl group, for instance trlfluoronewﬁg
pémachlaty bnrena,te estgy et de heipgeseRpef kd catalygy treating the
omine or | typically brom ne or iodine.
Aﬁﬂéﬁﬂﬁﬁ8?“§P8g8? ¢ﬁglly Cl- C6 al koxy, for

i nstance Cl1-C4 alkoxy such as netgfoxy, et hoxy,
i - propoxy, n-propoxy, (i -butoxy, n-butoxy or s-butoxy.
It is unsubstituted or s or instance by a

| which is

unsubstituted or substitut/ed ?ﬁup R20 as defined

above or by al kyl which itk unsubsti or

substituted by a group R20 as defined above. s

TyRéreial AR dndiFS aseisddfinet ablo‘ha,( mthrab@uynet of formula NHR'R® in which
phol i no

B a5 e S ingel et ch (e IEE S0 TaR? PR O

car boc?ﬁzl yl tr&'tlﬂga c'oﬁlp%uﬁtPQf REROBYIIC) Selhéd fsbveiwith an amine of
unsat u ted cycl Jc
formula NHR'R’ Whereln R* and R’ are as defined above, in the presence of a suitable

reducing agent; and treating the resulting compound of formula (V):
R2

R{\ NN

N V)
N//km



hydrocarbon ring, typically having from3 to 10 carbon
atons, for instance 5"7 carbon atons. It may thus be a

w®200783210r 7- menber ed carbocyclyl group. |t naRCTDEBa007/001644
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C3-C8 cycl oal kyl group, or C5-Cl cycl oal kyl group, for
i nstance cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycloheptyl or c¥clooctyl. Alternatively
it my be a cycl oal kenyl group, typically C4-C8
cycl oal kenyl, for_instance cyl copentenyl, cycl ohexeny]

owtetedindx RA} BAyhd RE v astisfinechghovecytih 8 frepsasi asig pr ester thereof of

| . ] t.adi . l.
e R Lo OV BER S LS et AR REMER Y i BB Co o
9t oy OIRP i tedeeee with thy babi wtonitt whichshey are attached, a

unsubstituted or substituted by a group R20 as defi ned
phoeelato toyphatapstgr greun, én thapseseRea d Bl Catalkdxy |

mor phgl i.no, OH W &g}] EPlmediated
each %‘liﬂée S seﬁ%ﬁ%smi%ﬁtaa?vg a h%lréggg e%?er?eégﬁg[ oSe.IneAla ©
Rross@ouslinglstépeiabeplace salevcatvedtidred eomatitiaisi d'hgpeliplinmycatalyst
be a 5- or 6- nenbered saturated N- containing PACL(PPh
meayehecrnythatds Gmisaly WEAIT PHEIGRS FEov-CPURRES; Sushas PACh(PPhs).
! - s S drige A6 irRan¥NGBHIBK cRENaBH, or
5%?2%8%%&gﬁﬁgﬁge eégpﬁg&gﬂ§lﬁhfbh %saﬂnsubs?g?ufgd or *
SN BHut idchartiduldr NaBH(OZa)d. y sel ect ed from nor phol i ne,
pi peri di ne, piperazine, .pyrrolidipe, thiomrpholin
qui nol Th?é?"‘?‘@@g ipﬁ%v,l‘?% R4S e g)’r PB‘%@%’éaanég"“épr? d 1 of formula
L P i%ARals is W mRisor arff R 6is AB0RE 18§ dflyphaly B Broup, which process
contal ni ng heterocyclic group as defined above is
swohgtiseuut ed it is typically substituted by one or nore

substituents, .for instan 3 substituents,
typi cdfy G{Faimgﬁcﬁn@%lgf&tfég’ﬁ%%?{@ypi cally the
substituents arersel ected fromal kyl which is
unsubstituted or|subgVituted, al koxy which is
unsubstiytuted o ubstituted, -NR2, -N(R ")-al k-OR,
% -(P‘N-.Uk-C(O)NRZ, - C(ONR2 -al k- Het,
t, \ t, -N(R-C(0)-al k-0R, -C(O-N(R)-al k-
OR, - ditk- S(O 2R"N“N(R k- OR, -alk-NR R', -N(R'") -
S(O2R S(O2R", -al §Ral k-0R, -S(0) 2-al k-OR a
second 5- or 6-nenberetk.saturated N containing

heterocyclic group as defined above, a 5- or _ . . -
ewherine®Rdis Rondask apasitign B et éobthephenylding tamyhish jtés attached, R'is

unsubstituted or substitut ' 3
SRR A O B0, M OV B oot o
- R uRINHRNRY *hétemTO @ldR°@R: aswdegined aboval in the peesence of a suitable
al kyl ene chain as defined above; Het is a 5- or 6-

nedbeing dzgeitoddt ai ni ng heteroaryl group as defined

o ol kP, oRri AT R e R e o N thoy.

may f OTHa reducing agent is typically a borohydride, for instance as specified above.

Examples of hydroxy protecting groups are known in the art, for instance as
described in “Protective Groups for Organic Chemistry”, Third Edition, T.W. Greene
and P.G.M. Wuts, John Wiley & Sons, 1999. For instance, a hydroxy group can be
protected as an acetal, a substituted acetal, an ester, a xanthate, an ether or a silyl ether.

The acetal is preferably tetrahydropyran. The silyl ether is preferably trimethylsilyl



together with the N atom a saturated 5- or 6-nenbered

N-cont ai ni ng heterocyclic group as defined herein
wakiogh3i1gl unsubstituted or substituted; each oPCRGBawd/001644

R' is independently H, alkyl or alkoxy; and R" is

al kyl which is unsubstituted or substituted,for

i nstance by CF3,NR2 , OR, a"¥- or 6-nmenbered saturated

N- contai ni ng heterocyclic group as defined herein or a

5- or 6-nenbered N-containing heteroaryl %%é;p as )

etk nashtyletimbihylstiplectai mm@pmpd&syldl sthetord-therdiphenysilyl ether.

roups being unsubstit ut or_su t nay be
gb%tpif‘?tﬁ?tg{ﬁ PYuR? Ay &%Ovﬁg gyggmae R eg&%g%eé or
al kyl A V&gin?ﬂbuhé of FstHREE Q}H}Jﬁﬁ&%ﬁ%d %bkb&tma}ubeplrobyced yrao pwceess
y

R20 as ed above. pically a 5- or 6-nenbered

sdilhreatreiisdé weningiarompohied ef foepelei (V1 Broup as defined

above is substituted a group selected from al kyl

whi ch is unsubstituted or pstituted, alkoxy which is

unsubstituted or substjtuted, a second 5- or

6- nenber ed sat ur “N-tént ai ni ng heter ocyclic group

as defined above, Aa|5- d 6- nenber ed Ncont ai ni ng

het er oaryl group ) tituted or substituted

and which may be fused to 4 @R ring, -COOR,

- CONR2, -CONR, oxo (=0), NSO2R, - SO2NR2 or - CO(CH
5 2)n0 R wherein Ris Hor al ky , -NR R' wherein each of

Fx%he?é”@ ARR%afd RNdRpIEaNEd abolvle itk y lllth]altnfgi agomty/follawed by N,N’-
““wherein R" is alk

whi ch bstitut.ed o
shmgthvlfmmednldﬁ ¢PMh)s Ths é@él%gn ﬁ@Pls? u%r»g %y %%pgglutlon of
ated i @Sa I@kbdagsbn solvent
SR RS R BBl i s gt
Nu6tpad dxahéldo heﬁ:qxeﬁmm bf the gpmppunidsoffotela ( Wdd apyreanic solvent

o eVEs (PN EHAUDR: T LHEG BF S ey o ARes e M low
:}gl?l%%g f b(% aﬁ&ga?%o(g efﬁé]ﬁglaﬁﬁgxgént 1§T§bié§1|l}ké{ﬁ al&gllithium, for

&ove y as defined above which is
URSkRetd-butyBihiam. subst i t ut ed, hal ogen, hydroxy, CN

glnfj r % A,ac‘:g]n'q%ga@géﬁ@ggg a)(Vﬁsl 8% ng “?gl ab%ee%lgy %% %ﬁ)odﬂcé)c{ byRA process
1wfaﬁr%ﬂ’38ﬁ1§ﬂse°s%ééﬁﬁ% ngﬂﬁ S@IQEFSinhda @TRUP Whi ch cont ai ns

eroato sel cted fromN, S and O and which
is unsubstituted or suBStituted is typically selected
fromtetrahydropyran, fetrahydrothiopyran
t et r ahydr of uran and ydr % hi of uran. Wen a 5-, 6-
or 7-menbered satuiat ed heterocyclic group which
contains 1 or 2 Qat selected fromN, S and O
15 |s substituted it may Be substituted as specified

ér%g{: 8 CaIn?é{E ar% as %eﬁi’?égoa%fﬁg with ¥b&baR ML AR YIII):

VIII
(ORY), (VIID)

OR'

wherein R” and R'® are as defined above, in the presence of a palladium catalyst. The
20  reaction is conducted under conventional conditions for a Suzuki-type cross-coupling

reaction, for instance as described above.



A heteroaryl group which contains 1, 2, 3 or 4 ring
nitrogen atons and O 1 or 2 additional heteroatons

waedoeasadi from O N and S is nonocyclic or bi cRel/GB2@mne01644
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i sunsubstituted or substituted. It is typically a 5-

to 12-menbered ring. A heteroaryl group which is

monocyclic is nmore typical ly?$1 5- to 7-nenbered ring,

for instance a 5- or 6-nenbered ring. Exanples of a

het eroaryl group include pyrrole, pyrazole, triazole

t et r a2oteeppdund af firmula @) léled ploytetin avhighen 1Solx%ifz?o‘lﬁlé1 m is 0 may

| sooxazal e, L ndol 30| Such
¢ Brey & Iig)lhcgl a?dztygﬁ ga % Gdlatﬁd mtrogen 1nsexa10n reaction. Suc

é%d&l'séﬂmgy Cbmpiid¥ ez @coﬂaf)&niﬂ &ﬁ&dfrﬁuleKW)ﬂ dazol one,
nzi m dazol e, benzot hi azo benzot hi adi azol e,

gui nol i ne, isoquinoline quw noxal i ne,

pyr azol opyl(XH‘()ne, am nopyrazol i none, i m dazopyri dine,

pyri m di ne, pyridazine azine and isatin groups.

Typi cal exanpl eg tergaryl in the definition of R

i ncl ude pyri dine, Ky diere, | m dazol e and pyrazol e
groups. Typical exanpl eé\IforRﬁeter oaryl in the

definition of R3 i ncl ude indazol e, indole, pyr azo
aﬂr&rmﬁtAdizoaml Rrave psdeﬁmé ah@Yeeacr@last a@?’@tﬁﬁo%ﬁ %éed from Br and

I | nk \éiln%?enék‘tyfg Hﬁ% rn'a r&%m%aﬁb eIgTarQ E§ géﬁh%ﬁ%%ve in the

I ne may

Eﬁ‘ésleﬁééjéﬂ’hﬂgﬂﬁﬂmnmalﬁgtdl ne- 2- yI pyr| m di n-3-yl or
pyrimdin-4-y ridi ne_may

pyrid |chqmp4>undmf prame (L) ma}b?? P@Hﬂ‘é@d’obyﬁeagpg a compound of
‘(é W Pyrrole may be |inked as pyrrol- 1-yl,
€/§W 17 or pyrrol -3-yi . Inidazole may be |inked as
i m dazol -1-yl, imdazol-g2yl, im dazol-3-yl,
i m dazol -4-@([\/)or i m dazolj-5-yl. Specific exanpl es of
the heteroaryl group in \?\Tdefmltlon of R2 are as
fol | ows: wher ei nIﬂ e i ndependently, -CHor N Y
is N Oor S; and 'sa5; 6- or 7-nmenbered
saturated or unsaturatedNCarhgcyclyl or heterocyclic
ring. The heteroaryl groups may be unsubstituted or
syl bint AltEdandfPraré Asddied abyvea withaLijthfafflg agens peta halegen
above or by al kyl which is unsubstituted ar

swlsstadfinre drasying and indincradheduhiaies pesart SgRigallyppliyfithium, for

YRR " A0S 5 e 8 s ompns

ﬁhiﬂlthKIVi)?mezVIﬁa}nngroup which may be fused to a

o seokastyall oA R R D g a0
' Eﬁ 5 i Brefhied b %‘N@p dispRQxARAPBetidn]) € ifstarice thﬂ&(?the conditions
g ﬁlzegr0|2§a 2-one, pyridine-2-one,

p&afsbﬂberdlﬁy P Primmind &% diesch in etgategiemoi ek Gath b“éé%ﬁ 6889 Such a

process comprises treating a compound of formula (XIV) as defined above in which W

is Br with an amine of formula NHR*R® in which R* and R® are as defined above in
H,O under reflux for 12 hours.

A compound of formula (I) as defined above in which n is 1 or 2 and m is 0 may
alternatively be prepared by treating a compound of formula (XIV) as defined above in
which W is I with an amine of formula NHR*R® in which R* and R’ are as defined

above in 1,4-dioxane in the presence of Cul/En and K5PO,. The reaction is conducted



benzi m dazol e, benzot hi azol e, benzot hi adi azol e,
gui nol i ne, isoquinoline, quinoxaline,

W@aasd10pyri di ne, am nopyrazol i none, i m dazopReCT/GBa@®;/001644
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pyri m di ne, pyridazine and pyrazine. Wen such a
heteroaryl group is substituted it nmay be substituted

by a group R20 as defined ab¥ve or by al kyl which is
unsubstituted or substituted by a group R20 as defi ned
above. In Rl, mis Oor 1, typically 1. R30 is

4reBbeal 109C br FRdhaund His pyosbdurk is/desenibad hydgerseK ¢ial i Synlett,
the N atomto which they are attached, a saturated
@Mtﬁon?w heterocyclic group selected from

mor phol gﬁ%‘frn EJHHQETBV RRebhPR saR oPg fds@cﬂ perimidipes bk irevention may
pyrrolidiné, quinollne, i1soquinoline, diazepane,

wp@pmm esiap dom\rmﬁmq:lammqﬁhs Teieallydhe Proceis SOBIPHisFsHERHing

mqgﬁéa%&% et 59?31%% bl isitedapdiain 5%%5% (M in a spitable
9(#1 ’ﬁ \Aﬂ&gﬁseaassa?t AU cdRertas 11'&5:“&1'3'11@@ cahpuendby bgnventlonal
a

ch is unsubstituted or substituted by a group
Fﬁ%ﬂxo&ﬂs defined above. In the definition (a) for R3 the

g Eg 2 %/ [l n%s OW urgl?eu Qlcgl LP?‘] ye a&@@@ﬁ%n@%ﬁ%&&% Q)rg%&uc acids

tut roup Z
e, a?sq;lyaro%ﬁmwabwenydmum{ic atld; Isydseibdiciatid adphmnc ac1d nitric acid

typical'ly conprises, in additjon t r
Adl ehwb@m aaidirAnd cegmic s Tk ﬁ’&g %‘F@i}‘lc acih E%‘%ﬁ??es“lphomc
al; léiy a&%cﬁﬂu&?aeeﬂ@%ﬁdzpro @ ¥cid, 9ic acR{nalonic

erein each R is
'aﬂﬂeﬁfwﬂ@dﬁdﬂ/ fhiaric Bid falaldaid, Getiopeid, nelipariddartat acid, citric

| abl t th
e apanssu o apidpgiieen g iR G Tyt e sl

p° PRMRinealiphoriate drsa subpteieed Mlbst
5'3 talt @EIOEH%HHQ ealpps/ﬂorsr%%étwtaypl cal | yb oc; r?eer t han H,

de@balmaé saﬁolsetmesyBZe psa hydradldetidaut ed phenyl ring. A

typi cal e 0 [ r o u i d

in parthech f‘g&ordﬁsm?ci‘? ﬁaff? S Y f%ﬁ ?&(g %%E &?QSF aﬁﬁgd\éﬁig fmentione

%ﬁog%%’a;}ﬂ bd fohdt E’élféfﬂr oys- 08, d&“ﬁuﬁlforr dxa@plro tictrharylae st may be the
ring B. Typically -BZ is a 3-hydroxyphenyl

onoﬂe—nhyﬂa@@ﬂtt@ymegﬂ@@p, or an isostere thereof,

ot her I nd | 4
unsu bs’["]?etaﬂlﬁ%ap}gpmg&?g t%:f Hﬁ?@%&kﬁ at SEHS? es\rﬁgé glgy Sglgﬁj as hydrates or

helieids. is a functional group which possesses binding
properties which are the sane

3- hy dr Ssmpperensyof the prgseny Wa’;wlbh%\ﬁhee@ ?%%l 1{% ﬁu}th?%icgl BSts to be
ng%t)é*: P&% E%f?é E@E E&Exg&incfs%%ﬁaﬂ}‘ seledtieFoetles IoPI3 kinases

dr oxyphényl groups are
CHCQIRASEL G srhptund dé thienpreseohmvensionanay thesy baBesdesp inhibitor of

R13’13 kinase, in particular of a class Ia PI3 kinase. Accordingly, a compound of the

present invention can be used to treat a disease or disorder arising from abnormal cell
growth, function or behaviour. Such abnormal cell growth, function or behaviour is
typically associated with PI3 kinase. Examples of such diseases and disorders are

discussed by Drees et al in Expert Opin. Ther. Patents (2004) 14(5):703 —732. These

include cancer, immune disorders, cardiovascular disease, viral infection, inflammation,



In definition (b) for R3 the heteroaryl group is
unsubstituted or substituted. If it is substituted it

worean7ha213ubst i tut ed by one or nore substituent BCT/GB2007/001644
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selected froma group Z R20 as defined above, alkyl
whi ch is unsubstituted or substituted by a R20 as
defi ned above, any group spe¥rfied above as an
addi ti onal substituent on the phenyl ring B, and an
oxo group (=0). Typically, if substituted, the
hﬁta(bbbﬁﬁ&hd@ltmlﬂ ;dlsosdawdusitnmalegicaj@MerMEmmpm adx 0

gr oup, ne, enbodj ment th etero roup is
HWE%‘?BQ%IP);H me:ggs ?’ﬁ‘ic]tufi?) HE’E‘?S Cf %Sftge bgnz ene
ring E§aﬁ‘1@%y BB Ldrkitts %1@1{ the ?B%Eﬁttdéi‘r%undﬁc cantbeiuSed to treat

subst i tut I't may be substituted by one or nore
schekiléukaamiz, bmlmumcmm, renal eangen Lgpstzc camrepangscapees ¢fdle skin,

Q unsub |tute tipt
RBGYG bt el o B ARS SYAF el GeatEs" WA Fhnimal
%Qﬁ’éfﬁ s@Ferfy Aol iah iARRhe S1sbEdet, lodfttr, @Rdibecplhedigtase, vigl

The heteroaryl group to whi ch the benzene r

finfegtbn; mﬂatrmatronumm@bphmﬂe@@mm diperder e @aumhg%cak disorders
t
Lns ﬁlﬁcl?et ta egi [ O ‘B%{il xl?%)gaﬁ’xg tﬁ"é Mmf@ﬂ"aﬁgh {h%reto of aco dpound

450 y a group R20 as define

ap ﬂiég)reééﬁt abantina [defpetitore.d etonditian odtheqptientméypthereby be
an additional substituent on the phenyl ring B; or by
ampﬁ&@dgfﬁaﬁuva@ﬁ I n one enbodi nent both the benzene

r in g ﬂgeats%eatnﬁ%%ﬁ&ﬁ%@’ {reﬂe{lﬁé‘ Qcc%fcﬁng' RSB S dtiodts @ this 1nvent10n

groups I ncluded in definitions (b) and
ﬁﬁc)ludeo buiRie hoclimie fondaxe, ef,roken diabetes, mppmom@galy, cardiovascular

prazol trl tetr t hj azol e, SOthI y
oy Alibelsusrazieaie FEOeTanr s HeLASRNE Al P RsR Wefies
%t}%)‘%& ﬁ:‘ré}% Zeg,‘t’éh%msﬂi%hgélﬁ‘ QllefR¥d diSbrlers; i@lamhiftidaz®uenlogical
ro- benzi mdazol one,

benzi m dazol e,
bhsmzdnmladmﬂnene-b&iatzd)ﬂhﬁ@di conditions quﬁ@tqdﬁ@th organ transplantation,

?’f’%ﬂ% f ‘!2‘2‘}%& Ee%%( 2 egggggg ¥> %BIZ (%’18818&% %ratlve disorders,

A¥feb HAG digasdRY EcHBlitiths ABdciatedtvirith gsllodqaﬂx tlﬁbﬁ)foﬁ‘f-meldced platelet
exanpl es i ncl ude i ndazol e [ ndol e, ’gé | e and
Vi

tagigregaoits cblromﬂo@yelva@@és (338¢ipafholagimmune

b d
aranepe et b pLgRgen 9‘83??% OBgepy T, TN

3einl§iﬂﬁm&ﬂda Rbayepatiepnplsasdated wittes eorgp@mdf: dlnecinvention as defined

I sosteres. Mrre specifical rou | ud
de@[o]vg piRd @ pRarms: Clg}‘%al 3( ageep, Ial%lﬁglgr qvaﬁg o g%l&c}fg wherein said
%ﬁd to?ﬁleflg‘l\r%nl ne r%éé'nyﬁl d:H' ffounthd Edte@siy intibi€ BRI Kinase

eres as above: i 1 ii 1liii 1 iv2iv 2 v
3adt1V1t53.VSV| 3viii 3ix

Cancers which can be treated according to the methods of this invention include,

but are not limited to, breast, ovary, cervix, prostate, testis, genitourinary tract,
esophagus, larynx, glioblastoma, neuroblastoma, stomach, skin, keratoacanthoma, lung,
epidermoid carcinoma, large cell carcinoma, non-small cell lung carcinoma (NSCLC),
small cell carcinoma, lung adenocarcinoma, bone, colon, adenoma, pancreas,
adenocarcinoma, thyroid, follicular carcinoma, undifferentiated carcinoma, papillary

carcinoma, seminoma, melanoma, sarcoma, bladder carcinoma, liver carcinoma and



3viidi 51 51ii 6 v wherein each RIO is
i ndependently selected fromH, Cl1-C6 al kyl, Cl-C6

W@bkwong217C1l- C6 acyl, -C(ONR R', -S(ONR R', argl/GB2007/001644
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het eroaryl, sul phonyl and hal ogen, whrein R and R55
are each independently H or S-CG alkyl and t is 1 or
2;each Rl is independently s&ected from-OR 10 and

-N(R 10 )2 wherein R10 is as defined above; each R12

i s independently H F or CF3; .eachWis independently .

diliasy: pesages o EIGr APRIRE: Wf‘i?léidhso Q5. TEmBROIf gppifisss: hairy cells
: ﬁﬁqg [ gla,ﬁgl f aﬁgg}%g hek&inRleblon-

?’ggéaé_gc%e in?ldiha ové&%g’%’itéﬁzaegyg%f es of ’gorrgcl)lgﬁgls of fon

trévgurh NMeget intestine) edctiche, Hrinosed cemtad deivous $ysteng | Haggkints and

tabl e: 4-[ 2- (3- Hydr oxy- phenyl ) -t hi eno[ 3, 2-d] pyri m di n-4

ledkemia 1 pyri di n- 2- one

3- (4- Ryl Redtay HistRERRICR can B8 B¥ktbdrhebiobding ¥ the niRAigsd8lof this
2- (1H T ndazol -4-yl)-4-pyridin-4-yl-thi eno[% 2-
dirgeptibnimdiude, but are not limited to, restenosis, cardiomegaiy, atherosclerosis,

2- (I HJlndol -4-yl)-4-pyri.din-4:-yl.-1hieno[ 3, 2-

d‘]"éﬁfﬁ’f %d#?&%loﬁﬂ&ﬁgﬁoggﬁ SHVR H%%"i/féﬂ%l Wi enol 3;

2- d] pyduibdlighneZative) diseRERBIch can be treated according to the methods of this
3-[4-(2-Fl uoro-pyridi _n-.4-dyl )-thieno[ 3, 2-d] 1[))yri m di n-

dnvdnliop fieakede, b are not limited to, Alzheimer's disease, Parkinson's disease,

%:én%]trgéglgcg%@% géféljogis,rﬁﬁitwg)ohtsmi%%, 3ndc bl isBRethia; and
relifbde gerfobd tive @i gyidel cdinsed byyttaumiatic émjafy3 gRitamate neurotoxicity and
d] pyri m din-2-yl]-phenol. 12

Jypaxig2- Di net hyl am no- pyri di n-4-yl)-thi eno[ 3, 2-

A1 PYT | i e 2e ] . '
o3 (TRt MbRal S b o pesisdgrespfing e mpthods of i
Vihyentiphiinklode? bot dkd not limited to, rheumatoid arthritis, psoriasis, contact

o, L2 crlgro muridin gyl ibigrol o, 2

A compound of the present invention can be administered in a variety of dosage
forms, for example orally such as in the form of tablets, capsules, sugar- or film-coated
tablets, liquid solutions or suspensions or parenterally, for example intramuscularly,
intravenously or subcutaneously. The compound may therefore be given by injection or
infusion.

The dosage depends on a variety of factors including the age, weight and
condition of the patient and the route of administration. Daily dosages can vary within
wide limits and will be adjusted to the individual requirements in each particular case.
Typically, however, the dosage adopted for each route of administration when a
compound is administered alone to adult humans is 0.0001 to 50 mg/kg, most
commonly in the range of 0.001 to 10 mg/kg, body weight, for instance 0.01 to 1 mg/kg.
Such a dosage may be given, for example, from 1 to 5 times daily. For intravenous
injection a suitable daily dose is from 0.0001 to 1 mg/kg body weight, preferably from
0.0001 to 0.1 mg/kg body weight. A daily dosage can be administered as a single

dosage or according to a divided dose schedule.
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yl']-pyridine-2-carbonitril eand the pharnaceutically
acceptabl e salts thereof. The_conpounds of fornula (1)
may exist in the formof geométrical isoners or
tautomers depending on the kinds of substituent
groups, and these |songrs in se arated fqrns or

i

mi xt Crbpiaallgdiope 1sjFab BuReR BERGRS TRAY FPgs SR F40vL K Mo about
?nag @@aesﬁp tﬁéﬁﬁemhgl&al eaget}ﬁaysé 2584t 100 mg to

Optl C | Sone ornms nmay exi st ed on such

bt mgref thaldofmpbiuel. nd xipse wey be ddmbnistersd baceal diyiQID), twice

s Y 101, CRB I AR B R BT oS 0

énHé’coa %@%ﬂ%@ REREASSbAYESn, CRERPULERS nittabolism, and
al | ad |um medi ated Suzuki coupl Ing reaction as the

féxomgtion o€ the pmutnr@g@mundq \/I@ﬁiﬂd@lﬁnt teaicey daasorp meAyi iglyenge the

ocess ro uci n

C)Sﬁ%esar)&@gf%ﬁaﬁ%g)&;g C?]n fcﬂnmﬁ&%d\;]\%raﬂ% ’[flé) éﬁu l:%)sule or
Ct@BIléf &L be ifgeabd am;aoxqem@némgf fok arspedified Ibdri)od offretcei The
A and R2 are as defined above, with a boronic acid or
ersgisen ey borepedted i dumuambrR el RIS 10F thetdy- whi ch R3 i s
as defj
the t V\% r&g‘?lggg‘?‘y%@%gjr‘%‘r@%@ége BFWT 10%20%\}8?%% ag{ om
t@)Iﬁl&bsﬁhntaﬂm)(:oﬁfpﬁrs]mgtaqﬂiaﬁﬂaceatlmlllyairozle’@hnaxh)ltyraonqitai)le carrier or
ester group, in.the presence of catal yst.. A
@SBt Tate EPmPeTHeNsATY PPjcaly Paf‘é’PFe?}etgﬂ%Wéoﬁﬁ%}ltlﬁéal methods and
P t
AU PRORASE A o BRI SRS R, Mo compound
atnay be advhinlistered or a1y consentivnal foerss for instrace of deibeSOr mJI a

RN e e .
a&?lgt)ﬁ‘:%r Syt s e 80RO 1740i oM g, IbHebdible REWdek Br granules

ched, & pi'nacol ato boronat e est er group, inth
pereglsioos hafd er & C@amtsy gx syAummbaﬁa Qmpastiiens antemdqd)for oral use

rod ced
EQ%H‘BF 819 rac%‘org%ﬁ% 12)?2{11%@91[1 'tlggagt fop tl‘g%ﬁ{u%{&ﬁre of
mﬁdﬂmﬁé&lﬁcﬂ dBHPeSiEsAS :ﬁﬁl@@hl Belapeditidrisanaynacmitdin onie bnmore agents
nis and R3 is a 3- hydroxyphenyl group may

be
p$QbQﬂER§efGOIB3ﬁhQagr9]ﬂB eensistipgiod ﬁwéﬁ%% agats, faseyring a&"'nts colouring
rgglgs%gﬁ &?{%e;&%eﬂw 1{1\/)%968%; {?%pdr% ajﬁatnt?ei;,c%gmgar g l%@nm and palatable
apllapmﬁmns acid or ester thereof of fornula R2B(OR15) 2

, 1n which R is as defi.ned above
Tablets contain the actleve ingredient in admlxture with non-toxic

pharmaceutically acceptable excipients which are suitable for the manufacture of
tablets. These excipients may be for example, inert diluents, such as calcium carbonate,
sodium carbonate, lactose, dextrose, saccharose, cellulose, corn starch, potato starch,
calcium phosphate or sodium phosphate; granulating and disintegrating agents, for
example, maize starch, alginic acid, alginates or sodium starch glycolate; binding
agents, for example starch, gelatin or acacia; lubricating agents, for example silica,

magnesium or calcium stearate, stearic acid or talc; effervescing mixtures; dyestuffs,



and each R15 is Hor Cl1-C6 al kyl or the two groups
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the presence of a Pd catalyst. Wen R is a hydroxy
protecting group the process_further conprises
renmovi ng the protecting group by any suitable neans.
For instance, when the protecting group is a
t-butyldinmethylsilyl group, .it is typically renoved
sweeitnesh tveging agenis Suetees le¢ithin MObIFAEPALRS OF ll&F‘@Alﬁu AR TR tablets

t et nahyd corafi
B R iy, Mg BERBHBELP kpd i Mihithecld dBRY Butegration
and adsofptivanp cunghstbiatesiinl ¥atisan8 thaebibyroxitelacyytaiied action over a

Jinih i ECrABaUIS S SR AT SUEh 4D O PRoseagye o

'eaf;sle . atfoRE BRY e detieRned in a
%g%%%?gktl :E%?Fﬁ%é%%ﬁﬁd§$§%gﬁ%gfare asydefined i
&howe mashar, forrgahplerhytthéans of edxinggranieting tablisigssugar coating
CO%EH ses performng, in either order, a

OB B GPHHASRIATSSESd (Suzuki -type) crosscoupling

r eact irQPnARHoR fofHaf Lt BaPalis6Bé bRBentdd8s Riré gelatin capsules
I nvention therefore further,ﬁrovides a_process for

pyiedeit thregpctive ovgpstiend iomixed a1 iperf selid digrenh dar &3Bple, calcium

i n.which m.is i ch ' . i .
B e L e
dgdremest i3 DRt akiidh, 8r BONednVich waletlonin @b trediunh doeatmple,
formul a B(OR15)2 , in which R3 is as defined above

aedndathliRig ppeafliy, oF oite @ al kyl or the two groups
CRLS f@il%hg%&%ﬁérﬂ%%s Wo{xtgintt % alRle Ot 8 AN Anykhebwith @¥%cipients

are at pl nacol ato boronate ester gr_oup, In .
tdnaalle ESane manhfaatufRdofaatiedusstispeasidng. Seel exngpiehts are suspending

resul ti ng conpound of fornula H): wherein A R2 and
RS OB EX ARLF.rFOH VAL AT Qxymettbffléﬁl%luﬁ%?ﬁee@%’ﬁ?’g‘}lﬂéﬁ’ a
g@g@?ﬁe@gﬁﬂ&ﬁﬂ-@ﬂuﬂﬁa Bt fgatedpdliHagipRodeond ghnt tHegacanth

a suitable reducing agent; or (b) treating .
aandaupoamdiapdispersing bawettiag agents|ofay e dabd peosgurpnggphosphatides,

am ne of forpul a NHRAR5..wher ei R R! . .
B esma BB, o TS araMs B P O R PE g o
e FEIGotyeRAdnE GtchPie, besoHdehitios PRt f ethylamemuide with long
swherein A R R4 and R5 are as defi ned fnbove

witain aifhetionliehas ifer eempl kaptadnercduienspxycstangl g1 coridensation
R3B( OR15 i n_whi - X .
S e L P e eI Eapalbol uch
t QORI ety Iehe bRBitbIanoocMdatmor contehsztion Ipeyduatsenf ethylene oxide
att'ached, a

with partial esters derived from fatty acids and hexitol anhydrides for example
polyoxyethylene sorbitan monooleate.

The said aqueous suspensions may also contain one or more preservatives, for
example, ethyl or n-propyl p-hydroxybenzoate, one or more colouring agents, such as
sucrose or saccharin.

Oily suspension may be formulated by suspending the active ingredient ina

vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a



pi nacol ato boronate ester group, in the presence of a
Pd catalyst. In the processes described above both the

w@niorasilon step and the Pd-nedi at ed cr 0ss- coupPCTGB2G02/001644
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take place under conventional conditions. The

pal | adi um catal yst may be any that is typically used
for Suzuki-type cross- coupllﬁﬁ such as Pdd 2( PPh3) 2.
The reducing agent is typically a borohydride, for

I nst ance I\IaBH QOAc NaB NaCNBH4, i cul. _
NdBﬂ plopié yush af SRl bt P08 FiAd o ab"r Hikening agent
6 oxREQIARR0:8 HEATRRMRH PLedPaBMA (1) T which 1 i s

, mi I's a 3-"or 4-hydroxyphenyl group,
Whl ch Sweotang agentpy susk as thosd selt fcer&t ahogye sanddinyouniee agents may be

AR b AR e RS SR A8y B sdvea y

I?%l L@d¥ioR BPEI?%tid%}iagf Qién a@ﬁé&oﬂnél Reld R3ispésibispaleddroadd granules
ove, Wwth an am ne of formula NHR4R5 whereln R4 and

REitahle faxprafefitivadt aheqesous susppiesion by headdigion of sigter pErvide the

%Ed%&é&?eﬁbe%g%%%mx%é w%tg Xt éslp\é{sﬂ%%r%etﬁ ;Q %gpl xXE sIuIS]éJ/endlng agent
han ohy f dfs pre&rvatiies. @ﬁ@tﬁbl@ﬁl&@ﬁl&mgfdreﬂbt&hg)a/@ntsandmmmdmg

of hydroxy protecting groups are known in
iagenta Arceexgmplified by Broge alﬁeadsbmﬁn@@ﬂ?d@%eo%éﬂl?@ﬁ eXClPlentS for

SRl R, PR e oGl Olecols oy ABO Bt
hy dr oxXphegshatipaceaticdd eoppaodibaised t}ﬁinamt'amenw alscabe in the form of
substituted acetal xant h

oIy RO e AR R i, bt areage oilTor Stahiple Slive ofl or

t r T | t :
tar?c{l it t% gsr glfj:%’ ﬁ%r%l J"F for e% {/Jfé Hgﬁfd fgaﬁ;%ﬁrsl?@g{r%se?f these. Suitable

tenhul S6yring mnltssmhy be aathmﬂy@pcumlu. tgyind; foh gx@mplg ighxpl acacia or gum
ectaq,g@t heéwggﬁ%% r%ﬁﬁﬁ%ggos% t%ﬁ,pta Femmazgr TG o AeceRI}H and esters or
%ﬂﬁ'ﬁ&p 1€6teARRYS e MRY rPB1tP hOE SERe16] antideides $01\M34b.ﬁiible sorbltan mono-

nprises treating a conpound of fornmula (V1)
weataiand ApndRisativa fRodusitseofdhe shad pridigl ke éﬂth\mﬂmer& oxide, for

I i thi faollo

SRR WSl Dol
S@béétdrﬁrg a&lﬁ ﬂdwtauﬂlﬂflg hieatsi Sgrupgant elixirsanaobe foohalated with
or ga
S o eIk EATEPIS GHSERGIGIPIEY OF HENSBIHRPGR & syrup fo
4 BSOS TR RSl dampt: o, i
t Rt @setibotise toaglucosk onwhiimmi pnetabplisfa wdypsmall 2goant toighucose.

l'ithiating agent is typically an al
Such orn%ulatlons ma; glso contdin a demu enJ£ aprese@atlve and flavouring

and coloring agents;

B) Parenterally, either subcutaneously, or intravenously, or intramuscularly,
or intrasternally, or by infusion techniques, in the form of sterile injectable aqueous or
oleaginous suspensions. This suspension may be formulated according to the known art
using those suitable dispersing of wetting agents and suspending agents which have

been mentioned above. The sterile injectable preparation may also be a sterile injectable
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as defined above may be produced by a process which
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A and R2 are as defined above, with a boronic acid of
formula (M11): wherein R and R15 are as defined
above, in the presence of a -4l | adi um catal yst. The
reaction is conducted under conventi onal condltlons
for a Suzuki-type cross-coupling reaction
kslatianoesuapendiendn ame&t@b@p@temaﬂmml%ﬁﬂqeﬂ ﬁﬁﬂoé"e(ﬂf jfor

as defined ahove is lor 2 and mis 0 na
B@W@ﬁ%?é@uﬂ?ﬂ%{l ES@%FQ ype pal | adi um nedi at ed d

ni t r 09GO WBE hddepiable8RBidlRRind SHiebnta thpt orgde em;ﬂ{oyed are water,
conprise treating a conpound of forrrul
ng?zsaoiuumm@o@mwedmﬁe@iﬂw i Oy i, sipple, S ol

roup sel ected f
R ErRSEL ke 0,  y  oc
PiARIENEA oA fmay Wérhlﬂdyetmilnclaﬂmlg)synﬂlem monqzroqzmhlglacendes In addition

formula (Xl b d d
Gty e EXUPIC AP FooAn IRPTERRIC oD S RO RET | med

above, W t

e 30 A0S ATt s

EI'% pi ﬁalbj y aecalllyyinlthé foromnof shpposutnscsaprggargc% by hiixing ithggrug with a
E@J@S ﬁglg gt’?ltétlglg%gllg?e?llk% ch. 1§]S 1‘52' iaﬁl}esﬁlttlﬁaﬂl at the

qgc&&ﬂ@fﬁ?le%ﬂfré h@%ﬂﬂﬁq&&&@ n?él’ﬂ‘lﬁhé ﬂ:c’vﬂm me&asesth& derg. Such
may al so be prepared by an SNAr

dhsiptials ereamto metter pwhpolyethylenstgdyrods;under t h e

condi tions desc | be r| m an
Tet r aHedr on! §¥° aéfi‘)“ h%goiml 'e5%e,> ?g@&mgd cgg%réuéngsé solutions
35} nﬂegg@myeatl ng a conpound of formula (XIV) as

above in which Wis Br with an am ne

f or mul B NHFM%nﬂlb’ {ihitbe KorrU o EpRESaS S AEPRS, a@‘a{nﬁe@lsagav%s foams
If%rsﬁl-%ﬁO (gnesg:e%{ u% la%idﬁﬁulﬂrtﬁ é%c%@@ﬂ%&'&ﬁerﬁfsuch carriers as are

ove I'n nis 1or 2 and

nkﬂo%vrﬁnrfﬁé'ax@tdwwcbpreltey be prepar ed by treati ng a
conmpound of formula (XIV) as defi ned a

is | whesiainei-migasepispaterens A2 copRepRd P gﬁﬁ?vceﬁ R 'm%ﬁ é’\évprepmd
e A A SIS
13d¥aGyldesphaBic mb!.yrsers Fnitsinjmgoceapound of Herwa? Feer Ihywhich matrices
LR NI M e M SR
Of 1488 nlaBYRD tcAlleFRWesters, hydrogels (for example, poly(2-hydroxyethyl—
methacrylate), or poly(vinyl alcohol)), polylactides (U.S. Patent No. 3,773,919),
copolymers of L-glutamic acid and gamma-ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate) and poly-D-(-)-3-hydroxybutyric acid.
A compound of the invention may be employed alone or in combination with
other therapeutic agents for the treatment of a disease or disorder described herein, such

as a hyperproliferative disorder (e.g., cancer). In certain embodiments, a compound of



be prepared using conventional techniques. Typically
the process conprises treating the thienopyrimdine of
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suitabl e solvent. Likewi se a salt nay be converted
into the free conpound by conventional nethods.
Exanpl es of pharnaceuticalIyégbceptable sal ts include
salts with inorganic acids such as hydrochl oric acid,
hﬁdrobrontc aci d, hydroiodic acjd, sulphuric acgid, X
rthe piventies i camaing &b p RBEMaceicat compingiogaarmaulaiiony or dosing

: I.,.C [ ' cid,
B R S S R
fryppipesiiferatiee gropentizk bc thatisdisefirhfon mieatirga biypesprotifemdtive disorder
acid, funarjc acid, malei id, lactic acid,. mali .
Teiea cansi abtesoigicpongionnd ef G phargenrel Ry Lopgulation or
Qﬁ)‘%ﬁ‘fgtrbﬁnﬁﬁ ipterantydHad b enfthtdly adikmidab kie ddagpordd bf R
a nmesylate, "a hydrochloride, a phosghate, a
Hevadioesutlpthetthee donotadyerdsplyafisct adok pthey pPechl doynroneds are

bt daettn SofiBln h BOTHERRCp il Ede B plipoc fntended.
i kS HBOHIMAE G RRPOSitioNBY tSinveibnSRintFised a Borpsaldlef the
Thus, for exanple, the nmesylate salt nmay be the . .
ripHentivnsipl cembingtion wathy chemoiharanentic Fgaat fupheag described herein.
2" G AR B8 8ROy 31 B Sheni

| layiemtn, OMhépatenibeRed daehtiafly bthe cogbimation amy de tadmbestered in two
i nhi bitors of PI3 kinase. The conpounds &re typically, )
sEBepadBinigFatiopas shy eonpined pdaigisirationmetdgs soadgunigfration, using

C A r = i I, q

SAPRARErROR BSERN pl AR RRES P laRaNAR

| inkhi3tritiorainecithéoardern ivheglein praferaip tendlisaftinhdperprdesieitg both (or

i nvention can.be used to treat a di.sease .or disorder
ADSPYF 18D mSIBHRREISIL BroE B ROOSFTAERR or

behavi QfableAdshcd BHOIRRIS t15LAdove E%ﬁlnisfe‘r‘é@i%(eﬁ& #2¢ those presently
behavi our 1s typically associated wth PI3 ki nase.

Exarphé mayie dowtred dsetostbs cemblingdl sefiacseneagyd ofitkacnesdp ddentified

e ot BemobelbREd aefls by rhfepT| oo (290Y

di sor dekeinveRiodi iUt k& RRE e théiBxampldafvatth low:
i nfl anmati on, net abol i snf endocri ne di sorders and

NRLUELRNLE Eﬁ%’ﬁ?l@iﬁm der?ﬁ-]ﬁlﬂﬁ%-@ﬁieﬂ&[3%2-d]'¥yr1midine
rrFt‘go ?s endocri ne disorders i1 nclude di abetes and
obesity. Exanples of cancers which bhe present ¢
unds can be uged to treat inc! de | eukaem a,

co

bitpi yTifftes, rendl cancer, gd sancer and ERN

of “tHe skin, blad breast, @ , |l ung;—Zol @\n,l )\
AHURE o ani mal N ol

prost at\g, ovar g.Nand Mncr eas.
(20) 1) 22) (llla)

A mixture of methyl 3-amino-2-thiophenecarboxylate (20) (13.48 g, 85.85
mmol) and urea (21) (29.75 g, 5 equivalents) was heated at 190°C for 2 hours. The hot
reaction mixture was then poured onto sodium hydroxide solution and any insoluble

material removed by filtration. The mixture was then acidified (HCI, 2N) to yield 1H-
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patient suffering froman i mune di sorder, cancer,
cardi ovascul ar di sease, viral infection, inflammtion,

wa@20vet13d101 i sm endocri ne di sorder or a neur ol ogPCHIGB2007/001644

di sorders may thus be treated by a nmethod conpri sing
the adm nistration thereto of a conmpound of the
present invention as defined’above. The condition of
the patient may thereby be inproved or aneliorated.
Di seases and conditions treatable according to the
thidrodd2-dibytimmiding-Ryledivho@2) ach whie pisgipitaiceviieh wap gpliestpd by

, cancer, str I.ghet es, hepat onegal y,
@ﬁP@PB@ﬁgﬁﬁﬂng§¥§%%gé,°AIzheiner's di sease, cystic
fi brogj shixvid & 1HHSERTS 2-EpfrahidmsEs diGRI3)B(9.49 g, 56.49 mmol)
at herosclerosis, restenosis, psoriasis, allerqi

gic .
dis plcaspherous enfichlemdei( bY) mbawied hepgedaire s foxr @dioyrs. The reaction
haor mone-rel at e | sease A [ | ;
SR TreER P ER Ot AR AL AR Rt Qs atle vilding a
gRstfited THe nhonr Whsmes ltred oy pleld 24-dichierodhisoo[dek-d]pyrimidine,
I nfectious di seases, conditions associated with cel
ddk as arwiriterasilid (8.A88c8op| at el et aggregation, chronic
nmyel ogenous | eukema (CWM.), |iver disease, pathologic
I mmune conditions involving T cell activation, and CNS
WeSQEktRBxaiiblel:pat i e3t(4-Broner¢hiend]d 2 dipyrimidinyiphenol
patient is treated with a conmpound of the invention as
defi ned above and a pharmaceutically acceptabl e
carrier, adjuvant, or vehicle, wherein said conpound
of the invention is present in an anount to detectably
inhibit PB kinase activity. Cancers which can be
treated according to the nmethods of this invention
i nclude, but are not limted to, breast, ovary,
cervix, prostate, testis, genitourinary tract,
esophagus, larynx, glioblastona, neurobl astong,
stomach, skin, keratoacanthoma, |ung, epidernoid
carci noma, |arge cell carcinoma, non-small cell |ung
carci noma (NSCLC), small cell carcinoma, |ung
adenocar ci noma, bone, col on, adenoma, pancreas,
adenocar ci noma, thyroid, follicular carcinoma
undi fferentiated carci noma, papillary carcinoma,
sem noma, nelanoma, sarcomm, bl adder carcinoma, |iver
carci nonma andbiliary passages, ki dney carci nons,
nyel oi d di sorders, |ynphoid disorders, hairy cells,
buccal cavity and pharynx (oral), lip, tongue, nouth,
pharynx, small intestine, colonrectum | arge
intestine, rectum brain and central nervous system
Hodgki n's and | eukem a. Cardi ovascul ar di seases which
can be treated according to the nethods of this
i nvention include, but are not limted to, restenosis,
cardi omegal y, atheroscl erosis,




nyocardi al infarction, and congestive heart failure.

Neur odegener ati ve di sease which can be treated
wa@ewonshing to the nethods of this invention i nPCTIGB2007/001644

but are not Iimted to, Al zheiner's disease,

Par ki nson' s di sease, anyotrophic |ateral sclerosis,

Hunti ngton' s di sease, and cet&bral ischem a, and

neur odegenerati ve di sease caused by traumatic injury,

gl utamat e neurotoxicity and hypoxia. Inflammatory

di seases which can be treated according to the nethods

0 hi s inventiqy i ncl ud but are not lirgted 5%

rheuat BPE ar thr it ortgsi s, contact ?lilé,

a el ayed hyper sd iVity reaetdons. cgnmpound of

the prggent inventisqnean be adnini stered—TT\a vari@#y

of dosage forms, for exanple orally such as iMNthe

formo)of tablets, capgsles, sugar- or fil noesated

tablets, liquid solutions or suspensions or

parenterally, for exanple intranuscularly,

i ntravenously or subcutaneously. The conpouno

therefore be given by injection or infusion. Fhe

dosage depends on a variety of factors incluyding the

age, weight and condition of the patient and“he route

of admnistration. Daily dosages can vary within w de

limts and will be adjusted to the individua

requirenents in each particular case. Typically,

however, the dosage adopted for each route(yf

adm ni strati onowhen a conpound i s adm ni stefed al one

to adult humanB is @001 to 50 ny/ kg, _nosti| conmo@bly

| A—the- r agge 0.001 to 10 nu/kg. bo , for
i nst ance /0. toM ng/kg. Such a dos [

for exa i W SAOY
i njection a suNfab i y\d‘eseisfromo.0001 t
ng/ kg body wei ght, erably from0.0001 to 0. 1Ry
body wei ght. A dail yXdosage can be adm ni stered as a
singl e dosage or according to a divided dose
schedul e. Typically a dose to treat human patients may
range from about 10 ng to about 1000 ng of a conpound
of the inventi{n. A typical dose may be aboutBr100 ny

to about 300 of the conpound. A dose pay b (Iva)
adm ni ste g a day (Q D), tw ce per (BND), or
nore—br eq on—thesphar 0 inethc and OH

DA nel udi ng ab N
di stri bution, and excretion of the
parti cul ar (&donpound! addition, toxicity factors
i nfluence the dosage and admi ni stration regi nen. \Wen
agfyi ni 3{eMtheyabdnyoylammopithibphenaiPsearboxylic acid methyl ester

To a solution of methyl-3-amino-2-thiophenecarboxylate, 20, (8.0g) in

phar macodynarmd

acetonitrile (100mL) was added potassium carbonate (7.73g) followed by m-anisoyl

5 chloride, 23, (7.51mL). The reaction mixture was heated to reflux, then cooled and
diluted with water. 3-(3-Methoxy-benzoylamino)-thiophene-2-carboxylic acid methyl
ester, 24, (12.78g) was subsequently collected as a white solid.
'H NMR (400 MHz, CDCl3) 3.89 (s, 3H), 3.93 (s, 3H), 7.12 (dd, 1H, J=2.2,84),7.42
(t, 1H, J=7.9), 7.54 (d,1H, J=5.5), 7.58 (m, 1H), 8.29 (d,1H, J=5.5), 11.17 (brs, 1H).



tabl et may be ingested daily or less frequently for a
specified period of tinme. The reginmen nay be repeated

wo oro7a3nonber of cycles of therapy. A conpoundP@EGB2007/001644
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fornul ated for use as a pharmaceutical or veterinary
conposition al so conprising a pharmaceutically or
veterinarily acceptable carr?€r or diluent. The
conpositions are typically prepared follow ng

conventional methods and are adm nistered in a

@ﬁar mac8ryle @QKV?h@HVl\73ﬁI‘ém§' E@é@'@l le}_{ﬂﬂé_@l_e_% ) rm The

C oMo e ) y
L B
K@V@é}&was(‘a@décleﬁ rhethireil @OOﬁiﬂa)g:&e\a'ogﬁéy mmmL d witlz@ngesia. The
aqueous or_oily suspensions, . liqu tions,

dﬁﬂgﬁw wRpPlcRdetosbeagph Anf gsé%?%mf@i i Qﬁé(a-r%heoﬁﬂlvem was
?19 ntrerglggé#‘ bBReu® Fnc?%'é VoSt rebibied Was susPERIRE ik 1s8PRpanol

nten or oral use may De prepared according to any
(5 016k); RMOyadliimn hy e xatetsofutiontvies thraradfied (§3nmd )osnd the mixture was

Dorearrebis o> oS thsartcbon dratreg s Fmepaed gibaid to pH
gl‘? P-S(h-%ﬁétﬂ&c heR VB SIE i &b [ RARN P rimidiRY QuE] TF) (BYEEH) Swas collected

ol ouring agents and preserving agents in order to
s awlde sohdr maceuti cal |y el egant and pal at abl e

R o0 i, Dy R R el 2 Egpah e (. 2.

??ﬁ? @'f gﬁjﬁﬂkﬁ? hH,aj%.@yB.tzQ*eJi,q%%stzb,elzrrﬂrmgglqmr e of

These exci pi ents may be for exanple, inert
di l uents, such as cal ci um carbonate, sodi um car bonat e,

| act ose trose, r 0SE, Llul.ese rn starch,
ﬁat a2 XY it 9%?8?.%2( i ’4'Oﬁeohosphat e;

gr anul Akiiped ARdul FRABeEERbXNIh&GE3S-thitas[3 2xdpptimidin-4-one,
mai ze starch, alginic acid, alginates or sodiumstarc o
Py €13 Sz 48 Firmenlhin asgidmeed (?Saﬁﬂe@aéfmnd@bg@amﬂ%é@t? 48 %
or _acacia:.. lubrj ' L :
haRaE oo Bt o € rAB b melfie RYRYR, Tht bied reaction
ahf@lird eagipdgretiontaiice 63000y shd bfiscdueitainke B hadnteltad The
agents such as lecithin, p sorbates or lauryl .

SeFping Er.ecmﬁétet"é?élcéh%ct%W Blion et Saedir Vel toygiye pef3-hydroxy-
c 3y, 5 LAYEs. Y 9d, opvaNnd
R P By e e P
PYEDNIMIE (40 0SMSL-HRBVSIR) 6.8 (my H), 4. 23dhgét, Jp8.0),0eB6 @i H, /=5.2),

exanple, a tine delay materi al ch | yceryl
bAdEnediaBd 3de. YlyEerd) 987 §braal ézﬁéﬁgﬁe | oyed.
Such preparations nmay be nanufactured in a known

manner, for exanple by neans of m xing, granulating,
t2thl et Aoetic ®ithdu(4-Coatd. Agilydrd-ilienofh 3+d]piyimidine2dephenyl ester

E g; gu i}&trla%%%e ggégg—ﬁ&lgro%l{?f-ephgr?%)-§h§tg.ietr)18[3@’—8 p%f%tmelginiaﬁls—one, 26,
(10.95¢g, 44.8 mmol), KOAc (6.6g, 67.2mmol) and Ac,O (16.5mL, 0.175mol) in MeCN

(150mL) were heated at reflux temperature for 24h. The cooled reaction mixture was

poured onto water (500mL) and the resulting precipitate was collected by filtration. This
was then washed with water and dried to furnish acetic acid 3-(4-0xo0-3,4-dihydro-

thieno[3,2-d]pyrimidin-2-yl)-phenyl ester, 27, as a grey solid (10.87g, 85%).



wherein the active ingredient is mxed with an inert
solid diluent, for exanple, calciumcarbonate, calcium

w@bwsnsare or kaolin, or as soft gelatin capsuP@EGB2007/001644
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wherein the active ingredient is present as such, or
mxed with water or an oil nedium for exanple, peanut
oil, liquid paraffin, or ol e oil. Aqueous
suspensi ons contain the active materials in adm xture
wi th excipients suitable for the manufacture of

HINRORN @wmnsa-bmo&gmew) .60, BBl Seiel? A (0 1H,
agent s or I.um car no t e
Sh T se eSS T, §Re ) BEShson 273

@J% F@te pol yvi nyl pyrrol i done gum tragacant h and gum

é di spersing or wetting agents nmay be

natural ly-occurring phosphatides, for exanple

IeC|th|n or cond of yan al kyl ene
Bromgythic 20981 yoxyet hyl ene

St ear ?B % 1S 1@—%(1 ﬁﬁ!&ﬂ{%‘%bﬂ‘a&d quﬂfbkﬁ 30f-dytid- thien ofds2-dpyrimidin-

ong aln aliphatic al cohols, for exanple

Beym)t mbayhmdw?e mhm/ celramol) in deCRb faroatnden? BrvgeR plgnosphere

of e d t
Fo BRI Lo A B O S e o
&bFB@}eaMﬂﬁlﬁ@% Qvas @Uehed By patiiggonio debdoraen200mL) and the

aqmedmse Qa(;’dl? é&ﬁq&aﬂm&@y&%dﬁ@eg ‘&S{li Tx\g%ll eﬁlhé Iralgercgpflta%e f¥rmed was
RONARURLRE=RAP a2 Rl 3e FRIAGL 81 SITRS WA BAURIM

SO contal n one or
FI‘I—ES‘M&:’OH (IVES/v, ROMIgXEIPDL(1. 2 fyll. 8mnmnl—) praspgded and the mixture

- hydr ox benzoate one or, nore c Jou
psrrém T o3t CERSRBRHIOR Mie s w2t RY PR H) Lo Hifified to
gg V@IQI?MCF#'EI R&RILRg V\IFJE@E’[@Ad 281 (D(H}Ei!lﬁ)9 (fh@ Elbmbfhed organic
et'a o] or

exanpl e arachis oil, olive oi
SREATE wetd dried (MgStﬁhDJ,tconcdn,tramd ang pgnﬁg@bﬁﬂaﬁ] thgny@ﬁq)gg@hy (70:30

| d ff Th
thlqg o aré% 2§ :gﬂlpnt) fq?ﬁ%g%i%# tz gogi!% 2 ”ﬁ f{ﬁaé?%&) gél?glp?sé solid (0.76

ogg ? al cohol . Sweet eni ng agents, such as those set
f h above and flavouring agents nmay be added to
provide a pal atabl e oral preparation. These

coggos!t ons .myy be pggsergﬁd[‘ ?”ti]%%gggle VhrBphylSitanyloxy)-
éﬁtﬂﬁﬁﬁﬁgﬁ¥m@gg SPEr St DI e powder S

and granul es SU|tabI?ﬂg@&ughggggg_gmmg@@ggggaqueous
suspensi on by the addition of water provide the active
ingredient in adm xture with a dispersing or wetting

agent, éi’t‘/ﬁ’{%‘ $2 e& 4 @?ﬁ\pa iveddc OLﬁfd (Wﬁ)e roduced as described in

preser I sper si g or wef |ng agents
aRé’fefeﬂ@@Eﬁﬁhﬁ]@2@@@§1p&p_aneéaeﬁcdl'qv¢51f| ed by those al ready

nmenti oned abaove. Additional. excipj.ents r e

sweet ehP ﬁ@?luflp%ﬁ?%%n(‘f'ﬁﬁoné?%‘lﬁr&ﬂﬁ%g 4]%1%51&?? 3D ﬁr@éﬁ%ﬁgg’ (240me)

be Pheg&Mylformamide (3mL) was added TBDMSCI (350mg) followed by
imidazole (180mg). The reaction mixture was heated to 50°C for 16 hours. After

L

cooling, the mixture was diluted with water, extracted into ether, dried (MgSO,) and the

solvent removed i vacuo. The residue was purified using flash chromatography to yield

the title compound, (278mg).



The pharmaceutical conpositions of the invention may

also be in the formof oil-in-water enul sions. The
woerdoy/1phase may be a vegetable oil, for exanpl BCDGBY@®7/001644
oil or arachis oils, or a mneral oil, for exanple

10

15

liquid paraffin or m xtures of these. Suitable
emul si fying agents may be natloral | y-occurring guns,
for exanple gum acacia or gumtragacanth, naturally
occuring phosphatides, for exanple soy bean lecithin
anteresdedixanmile fpar t | af-(ddtSe aniethayd- Il Sedidioxapgrol 1
an hexitol anhydrides,,f exanpl e sorbitan
nonool eate, and cond €on products of the said
partial esters with ethyl ene oxide, for exanple

pol yoxyet hyl ene sorbitan nonool eate. The enul si.on y
al so Aodmiranin acidester pf f@gmahd{gﬂ(@ﬁ%z nyhighy 3ng]ijssa¥n 139?25%9@1' oup

and elixirs be farnmdl ate ' t.eni

P st R b e rse et D) £ optisiilg B ER ida AR e
Eﬁkkﬁﬁg%ﬁﬁsthﬁﬂb%ﬁa&gksdiabetic patients can contain
as carriers only products, for exanple sorbitol, which
do notrepessabol i se to gl ucose or which only metabolise
a very small anount to glucose. Such fornul ati ons may
al so contain a denul cent, a preservative and

fl aw@uring and col oring HOgents; B) ParenteraH,y,

ei ther subcutaneously, ofr intravenously,

[ amuscul arly, or intpasterpally, or by
tques, Ln she for 3 | e +nject

agi Nous suspensi|Q
f oryful atNilt according to own art using OSE
sui tabl e di spersing of mettiHa agents and suspendi ng
agents whi ch have been nentioned above. The sterile
i njectable preparation may al so be a sterile
i nj ectabl esol uti on or $uspgension in a non-toxi
paternalIy-acceptablé\%LLgéﬁt or solvent, for %xanple
as a solution in 1, 3-butane diol. Arong the acfeptable
vehi cl es and sol vent s hatOnay be enpl oyed are water,
Ri nger's solution and i gptonic sodium chl ori d&=N BF,
solution. In addition, sterile, fixed oils areg
conventional Iy enpl oyedss
medi um For this purpd
enpl oyed i ncl udi ng sy
addition fatty acids such as pleic acid findus N
the preparation of injectables; C By inhalation, n
the form of. aerosol s o [: hﬁ&ﬁf ; :
Rect al 12 S?lhlg?lﬁ 8%)' 5 %fﬁ@hg%ggﬁ‘? grzl)fegé Tg'?g par e dﬁba;/; Blle acid
Migoin1g Wl adgkdWsoMirfidh 6f sotiubrahitréte b3, rir leggtinmgiter (SmL). After 2
exci pi ent which at ur.e.

is solid at_ordi.nary te r ut
| hayus, dbedeepiied pelutien WaBPRIERLRLIP éceZﬁét%aPn? ﬁ}"ﬁ’é?%%a?% collected by
t..in.t re M 1 € ogff ug. Such materials
A i S At
A mixture of 4-nitro-1H-indazole (760mg, 4.68 mmol), palladium on charcoal

Nand f¢xed-oi
no- or digly

(10%, cat.) and ethanol (30mL) was stirred under a balloon of hydrogen for 4 hours.
The reaction mixture was then filtered through celite, and the solvent removed in vacuo
to yield 1H-indazol-4-ylamine (631mg, 100%).

An aqueous solution of sodium nitrite (337mg, 4.89mmol) in water (2mL) was

added dropwise to a suspension of 1H-indazol-4-ylamine (63 1mg, 4.74mmol) in 6M
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E) Topically, in the formof creans, ointnents,
jellies, collyriums, solutions or suspensions. F)

wy/awnsdiry, in the form of pessaries, tanpons,PCI/6801;7/001644

gel s, pastes, foanms or spray fornul ati ons contai ni ng
in addition to the active ingredient such carriers as
are known in the art to be appropriate.

Sust ai ned-rel ease preparations of a conpound of the

i nvention may be prepared. Suitable exanples of
hydrbdllnnd acidi(22mé ) pt mghaw A C ofBer Sﬁl@lllugié)r 5@@1@@%&@@1311@

EGrpbtinartn CRdmalva Ry TR Sl PR Bf B and was

tiRereh %mgheﬂr@ﬁ%l@ VﬁfH Whieff y181d§l H-1rfd|akdr§n4 @ibzonium,
m cr ocapsul es. anpl es of sustai nedrel ease matri ces

tdmﬂudl@bpmltw@ﬁt(él&ng,r%@&@)@g@ldﬁm fesksodidanypl e,

P o B o B P EhregREor AL b g s
G PPRLYATRE-5- dikfzohruﬂ{ tdtRifubrobotale silid218mg, 0.94mmol), bls-pmacolato

amma- et hyl - L- gl ut amat e, non-degr.adabl e et hyl v].nyl
dioren G30magh Aoubial 1ot mbr ooy aBp e eS palladiih (1)

CRRALY g%f S?ﬁ@re@éﬁ&n&ﬁn&#&% RN s%@g I}dﬂﬂr@é‘ﬂdatﬁln? filtered through
m Cros actic aC| colic acid

eéljpre) Wesﬂﬁdwhepm@éd utmgﬁmh&hm)maiogi'aphy to yield the desired title
pol y- D(f)-)- 3- hydroxybutyric acid. A conpound of the
CAPRAEIbH )-be enpl oyed alone or in conbination wth
otherpgggggyeutlc agents for the treatnent of a

di sease or di sorder described herein, such as a
hyperproliferative disorder (e.qg., cancer). In certain

enbodi ments, a conpound ofthe invention is conbined in
a pha maceut i cal conbinéﬁ%on formul ati on, or dosing

Y¥Heonbi nat i on therapy, wth a.seqpnd cogpoun H
g anti-hyperp '? Fver ofde esyQr that i N
or treating pg! prol i feratjye~dfsor der Z

(e.g., cancer). The §écond conpound ofj the

phar maceuti cal conbi mati on formul ati o®ror dosi ng B«

regi men preferably has conplenentary activities to tie P
conmpound of the invention such that they do not /)$7A
adversely affect each other. Such conmpounds are

suitably present in conbination in anounts that are

effective for the grlrpose intended. I n one e le

a_conplst sdluioroe! I-Aogd- %\Iﬂ%eﬁ]ﬂ GRS KHPELIMODHR aoform
{ i_nvent. n ). Aceti anh drid

QAT P AR sabfh, OB (SR o, 27T Acetculycide

qQIU Nas i7aidl R0ARY) way adied adth a‘urmtu&rcr&«toabngm 1ce-vvater The

S S .
%tﬁl?)g??% 1 RARL '1§t€d@{)vh°6‘§) 2N FRAMRLINEA20) was then added

tion 1 ncludes coadmnistration, using
sianad by formyllatkien Jsn. 49 mgble S irené theiiture was heated

fl?nrdgllrjll‘e ux for ISalel" % Jeach cc:>}'11tmlxture was allowed to cool, and was partitioned
between chloroform (3 x 100mL) and saturated aqueous sodium hydrogen carbonate

(100mL). The combined organic extracts were washed with brine (100mL), separated

and dried (MgSOy).



adm nistration in either order, wherein preferably

there is atinme period while both (or all) active
w@e®nt3213i mul t aneously exert their biol ogi cal PCT/GB2007/001644

activities. Suitable dosages for any of the above

coadm ni stered agents are those presently used and may

be | owered due to the conbi méd action (synergy) of the

newy identified agent and ot her chenot herapeutic

agents or treatnments. The invention will be further

descr iThedrida prdveicExangpiapsratdi anito $ititd v puRitedrbyrrbgomatography

(El)z(ggg lvxgtjl%%O‘VZ —F]|4Q?| Ig\laf\g(gqﬁ:og It(ggl%ﬁé rgm%ymcllazofl 41 ?) étﬁaﬂone (A)
m&% Q@‘Vﬁ 25 Bh gpa?gé?&?% QQ&W ‘tﬁ‘(tn’ﬁo-(lgpﬁldéﬂ(ﬁe 6@)(@13 @51‘0% as a pale

urea g, 5 equival ent’s)
beaigedolad. 1900C f or hours The hot reacti on m xture

s el Rt Qﬁﬁﬁ’%é%@éé%y T LS 3nr Sl R R

f | d | Ht h
\[92372 ?y??%%lsbr]gmzdgﬁdﬁoﬁﬁ %H? v.e I ene

3 éIdNa\«IRe(ﬂQO Wiz K Diels) 63 (léétte&%?sz)b Vt3|3 élHoﬁh Jarep gy 7-46 (1H,
t
rltﬂﬁgﬁééng(lg?@;’lp%ogiﬁ Mr ’4 d| one (22) (9.49 g,

56 49 m&&utmmhwsm@fmlmahﬂ olyietten6ib .09, ) 2.Ramnol) in
heated at reflux for 6 hours, The rea&tlon m Xt ure

10 Me@H(BONEYIWanaldse GevEoHSHI LG mE) dnd Fe RINTG 528 §irted at room
fstérlnP tﬂ% %ﬁ ghdi 'Tpg MeOH 625 Bl Red AREHEMikMEEphaT oA _tween

Etdadi(eH SITnﬁL)t dnidereaér3 5@mil). phirei coirdbined, orgarli¢ hl)sf@rsazsgsrawashed with
white solid (

331’(”&-(@16% S?H?irféﬁgf‘gi @1@%% e}tl}? sg?\gfzgf ngléamﬂvﬂ by evaporation
i gr%ﬁ%‘ci’ﬁ{es%%%&%lvéﬂmﬂxe&)o HlPJu%E&@QQ B6canpayylic

ester To a sol ution of
15 et hylFda m‘mﬂ[mf\eﬂthe éihemed &F-ndrxdla 300 m@ 2. {umgh) and

T s R o 3 R RS IS0 g
Td&@ta{é%@@ d 1y Sirshsl, 9478f%; BRSA By Rty und PHER(dpPHH €3imol%,

and dijuted with water o
3.0 Bohbok 63 g sHroixaure ol depassgshwith arzoaang gated at §48(Cofor 40 h.

Chepbagtionan siie s STRHAS 0r00 A e peiylesf T ED) and
20 %t@é éﬁ S5 O%H%? 1 THe élo?mlﬁlﬂgd oﬂé)ﬁhlclaye?s 'Rfere&veﬂshed Vith Dripie (SChi),

.5) 5 7.58 r% 8.29 (d,IH,
Jse@anayed and dfi7 (Mg§04)l Fq)ie pmde magegial M@ﬁ AUt @%‘Pﬁéﬂ%mgfography

H.th

a0 i S AR Lo R nscrgrabl 311 popure gf th 4

n(g Dy t@t?atrﬁéﬂly12[4i3 jadxA8adlanasyiad ﬂﬁﬁﬁdhﬁblél%aﬂgﬂ@%) and indazole
previously saturated with ammoni a. _The m %}Juzgto

v@@ mg, @@&@ this ‘wasiselsted @a e yeHow gren whigh sefidified wepn §
@%‘5} The s fg etrét olgs then renoved in vacuo and the
r BURFR AP PIESHGSUAs suspended i n i sopropanol

25

'H NMR (400 MHz, ds-DMSO) 1.41 (12H, 5), 7.40 (1H, dd, J=8.4Hz, 6.9Hz), 7.59 (1H,

d, J=8.4Hz), 7.67 (1H, d, J=6.9Hz), 10.00 (1H, br s), 8.45 (1H, s), and indazole: 7.40

(1H, 1), 7.18 (1H, t, J=7.9Hz), 7.50 (1H, d, /=9.1Hz), 7.77 (1H, d, J=7.9Hz), 8.09 (1H,

s). Impurity at 1.25.
30



(2501m.); 2M sodi um hydr oxi de sol ution was then added
(83nmL), and the m xture was heated to reflux for 5

whoewwra321The reacti on m xture was then cool ed aP@I/GB2007/001644
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acidified to pH 1.

2- (3-met hoxy- phenyl ) - 3Ht hi eno[ 3, 2-d] pyri m di n- 4- one,

25, (12.16g) was collected a$4a white solid. 1H NMR
(400 MHz, 6-DMSO 3.86 (s, 3H), 7.14 (dd, IH5J=2.2,

8.2), 7.45 (m 2H), 7.70 (s, IH), 7.74 (d, 1H, J=7.8),
ExAdipled]: 1Mmm@mwndmwmnol

- Hydr oxy- phenyl ) - 3Hthieno 3,2-d]pyri mdin-4-one A
stirr @dnﬁ&t?ﬁfelﬁfﬂ-&f)mo 2-[3-(1,1,2, 2-tetramethy1-propylsﬂanyloxy)-phenyl]-

2- (3- et hoxy-phenyl )-3Hthi eng[ 3, 2 é i n-4- q

T2~ Horganes TR A S e BT b B toRaR oI 2y
dr.ob

ng@]glaf(%g)égc?d&n%ﬁo%a@ 5%&)?88(@% 0%9}4%0 %eél)uwl@al)e (VRE),

uxterrperature r hec ool e .
re@@bi(DALYAnd water (B3mppuwnehkated to 130% fcﬁs Ganmlu)es amder microwave

t d til all th h | t
Srerim e reeoR BT U Bt THYIEL R BRI G Peh AR with
léodrEeQi (?%éﬁ% Z]aﬁcgﬂﬁ%gfv‘éﬁﬁk%‘se@ﬂllo)/ed in vacuo. The residue was purified
h I eno

yrimdin-4-one, 26, as a grey solid

(ubthgIhgh C%%atog‘tapwﬁo (2D A pstridingA-pvB R -(6.1 272- (qt,qamqq)yl-
A He. J 7.45
ZWPYI% apy 0(‘&) P‘i‘ql}YHJth*oen%éﬁz é]dpé"?‘m(‘%li“% (654“%%) 5 12. 5(2m( brs,

| H) . 2ffie 0G88d GaPdiksbived in THF and tetrabutyl ammonium fluoride added
3- (4- Oxo- 3, 4-di hvdro-thi eno[ 3, 2-d] pyri m di n- 2-yl ) - phen
y(0.184 selntign m KBy ®223nL). After 1 hour, the reactlon mixture 'was reduced in

2- (3-hydro phen 3Ht

S 3 e AT iRy g Yie ek otk en) (1 1me).
Ac20 (16. 5m_ O 175mol ) in MeCN (1501L) were heated at
refdnibie be ”pﬁféﬁhﬁi(ﬁzﬁpI—y%ﬁlenfﬂigiQ-%%gﬁﬁﬁdﬁ@ﬂ}@nol
nMXTure was poured onto water and th
resulting grecipitate was collected by fi Itr@)on
This was then washed with water and dried to furnish
aceti ¢, agi 8- (4- oxo- 3, 4mitiebyel2A 4w eno[ g A
3, 2-d] modi n-2- yon - phenyt—ester 27, g
solid (10. @79,.1HNNR-E(mequ, 6- DVBY 2y
3H), 7.36 (dd, J=2.0, 8.0), 7.47 (d, IH J
7.59 (d, IH, J80) 7.93 (s, IH 8.04 (d, IH, J=7"

),
8. 22 ([ stitrkll sdluBor2df 3-1482brdnd-tHigno[3,BHd]pyiriardin-2- yl)-phenol (92 mg;
% 54 Bél? gd( irgyldgg(g(p (@C@g} @gé%}ﬂ;é(% {r]l n%bl)lltaglol (E ri? was ﬁeated at 105 °C

fo(ré)ﬁg% eﬁdr{‘wﬂf {Hﬂ{e %rﬂft %H?{?i%laa o?ifa!té'ﬂ CFHe: sohlc\l/E was collected by
( Bhfukibn, umi;ﬁéd aithivatag@ ml@,tMe@ﬁ}(é rmi) wedthey detdd rOEive the title
(8.6g, 30nmol) an esul g m xture was heated at
r edmpoundge) as oyt 1te|'ﬁé%r(ég&g= 51%31 xture was quenched by
PRAAR N =489 ), anTh-v e (2L wsso id, J=5.4
mgy%eg%glg@zggggly%:jtl on of %o lid HC(B( » exs »
P 96ig02 @Fe nf)o8 4B 41 Kes, 8.67 (1H, d, J=5.4), 8.79 (1H, s), Iy (1H, br).

MS:  (ESI+): MH+ 295 (38%)

' NMR (400MHz, DMSO-ds) 8y 6.95 (1H, d, J=8.0Hz), 7.48 (1H, t, J=8.0Hz), 7.81
(1H, d, J=3.5Hz), 8.04-8.07 (2H, m), 8.22 (2H, d, J=4.5Hz), 8.63 (1H, d, J=3.5Hz),
8.93 (2H, d, J=4.5Hz), 9.62 (1H, s). (ESI+): MH+ 306.

/-




collected by filtration and dried. The resulting tan
solid (1.6 g) was dissolved in THF/ MeOH (1:1 v/v, 20

worego7/15aa03 (1.76 g, 12.8mmol) was added and tPEI/GB2007/001644
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m xture stirred at rt for 3.5h. The reaction mxture
was diluted with H20O (20n.), acidified to pH 3-4 with
2M HO and extracted with EfAc (2x1 0Qr). The

conbi ned organic extracts were dried (MgSOH),

concentrated and purified by flash_ chromatography

Eddin ﬁ9_3hexmgms_(laﬂéﬂﬂﬂﬁiﬂford the title
conpound, IVa, as a colourless solid (0.76 g; 4 1 9%.

Ref er ?l%iﬁ)llﬁmé(ﬁnﬁ)unds were prepared in the same way as the compound of

BT [ eveeahops, S pRpor Hhear e R BR SR 5 She e the
g?grg}?r?atté M&g}iﬁ{c a%ﬁﬂmgmat@ kM), The Tﬂg}'ﬁﬁgln&ﬁe gﬁ‘éﬁrf?tlbﬁ df the

was prepared as follows
sethpidundrof (Efxample 1, involving TBAF, was not employed in the synthesis of the

3- (4 br onp- en .2-d] pyrimdin-2-yl)-phenol, |Va,
EZUPRHS Ih]‘ghilg EL thylfor manmi de (3nL) was added
TBDMSCl (350ng) foll owed by imdazole (180nmg). The
reaction m xture was heated to 500C for 16 hours.

Bf t er 3g@dalyirihn-3Ylethirine{3:2-dIparimidin 28y phepsl wat er

R GRS LA B SRy LR e, 10 7
@%ﬁ% @ @PDY. 505 i) 808180 (2, %)CQMWQH m), 8.85-8.86 (111,

efence Exanpl e

4)( QA5-9545T(GIH ane?. ﬁWHH@T2@$]dﬁaMbP+o$%n 2-vn-| Hi ndazol e
A boronic acid ester of formula R3B(OR 15)2 in which
R3 is an indazole group and the two groups OR15

3oget hepy- o1 Py?azm-mcﬂhaé@[gzwpymmmqummy t he
follow ng two synthetic strategies; Procels_1 Ig a0~
sol ut T estmund vty Preparediisa-(4he- o amehylik 1‘ﬁﬂ’63rbf’f° an

t d
D 1 N PSLERE, RpRRp b PPTIC BRFCHTE roue
Wi adeshplished a@ﬂmg ihe lSumﬂS cpissceaplimgtstepi ce/ wat er and
AN AR e D2dRe- c(iiéégagy(géo/é&r%z?ﬁ# o she), 7.60 b

I

N B e

unRosy (181, b (E8IA):iHAYI60gen for 4 hours. The reaction
m xture was then filtered through celite, and the
sol vent renoved in vacuo to yield | Hindazol -4-yl am ne

31 39041 fﬁﬁdﬁf-z RbRoDi trite
gw% (41985%(11%;‘5? HAGH3 grﬁ? i 9%
"H NMR (400MHz, DMSO-ds) 814 6.93- 6 96 (11—1 m) 736 (1H, t, J=8.1Hz), 7.82 (1H,

d, J=5.5Hz), 8.04-8.06 (2H, m), 8.66 (1H, d, J=5.5Hz), 9.47 (1H, 5), 9.61 (1H, br), 9.62

(2H, 5). (ESI+): ME+ 307.

9: 3—[4-(2-Fluoro-pyridin-4-yl)—thieno[3,2-d]pyrimidin-2-yl]-phenol.

'H NMR (400MHz, DMSO-ds) 8 6.93-6.96 (1H, m), 7.37 (1H, t, J=8.1Hz), 7.83 (1H,
d, J=5.5Hz), 7.94 (1H, s), 8.03-8.05 (2H, m), 8.15-8.17 (1H, m), 8.60 (1H, d, J=5.3Hz),
8.66 (1H, d, J=5.5Hz), 9.63 (1H, br). (ESI+): MH+ 324.



added dropwi se to a suspension of | Hindazol-4-ylam ne
(631ngy, 4.74mvol) in 6Nhydrochloric acid (7.2nL) at

whedoomsN7C. After stirring for 30 m nutes sodi BEOT/GB2007/001644
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tetrafl uorobrate (724ng) was added. The reaction

m xture becanme very thick and was filtered and washed
briefly with water to yiel d-4%+ i ndazol e- 4- di azoni um
tetrafl uoroborate salt (218ng, 20% as a deep red
solid. Dry methanol (4nL) was ed with argon for 5
mi:nut eq4-(§d?lﬂbnrospym¢m&b‘ﬁ9{thieHOF ghmremnhw bihemsl.

Eﬁfﬁ WAV RN TR 1@293{%93 ?1%9 s 3736 (1H, m), 781 (1K, &,
EH%SX %g‘ﬁ?@yﬁiﬂ@ﬁ&?'m o6 oaens) pel (adidu-6ldz), 8.81 (1H,

or| reaction mxture was stirred for
5 M9Hzﬁ|8(96t(hﬁns)f9BBéIIé,CB)I(ﬁlSer)gMIééﬁ2¥e The residue
was purified using flash chromatography to yield the
desired title conpound ( 117ng). Process 2 To a

59! ut so1_@fcBoR- %{r{ﬁdﬁr Jlr%l)tmhelﬁms i—ld}Pyr(lEmﬁg-Z-?l}-;mnn’dl.)
in chI 0 orm (5 ot assi um acet a

B A0BNED, DD (TAChIT-5 SRl G ezf@eum 782

T P T P TRt

zgttwgf fipra, 305 nimyitoes @kt ey, (WelyMEHeI0a whi te
geI at 1 nous oI|d formed. 18- Crown-6 (0.2eq., 5.37mmol,

1.42g) was then added followed by iso-anyl nitrite
Eé@éﬁi@%s e]i'v gs 7814 %Hﬁjd Y&l F&a esheat ed

al l owed to _cool, and artiti ed bhet we
chl or dfhsrigil @\gmg cgg V&asa e gléﬁpapg odeg&%té%%cor%%ounds described

elé?l}ea}%?\pioﬁé‘ﬁ ﬁ‘l\ql\lggﬁe( 10_0“‘)' _The conmbi ned organic

S were d with brine (100m.), separated and
dried (MgSO4). The crude product was evaporated onto

y LA') E?H}Qd ﬁgc‘;x'yfgheé{&y-tﬂ QIR 2% S ihidth Y- b a3 one
|- (4-Dbx Mfdré‘gia?—fﬁ (A-fiMbrb=1Biridane3®) WO[K}Q-&}}QIlnﬂ@%Z—aE—phenol

an orange solid, and 4-brono-| Hindazole (
%Wgasaqaecpal}ﬁ:ldma @eﬂé and d.4-doxaneNpm Eﬁﬁ(iﬁd t for 24

Zhouys %ﬂglé p?%c’x_é {;’1 otrmgd jB_lS Q%I@éﬁectg @Qﬁﬂaﬁoﬁ? aﬁ’d washed
LiWR afet Qﬁd Mz 563613 khe/fuiGsK thidl tﬁl& compoﬁﬁCBH@)ng) 7. 33 ( I H

. J =7. 3Hz) H5d J =7. 11 (|
1’(1{@(»411\(4001\5&@1\43@0@%55;%@ 98, (H. rp}, i G, FhaBade

3BT Sl 280D -0 gt .

"tpﬁ,ld[ 9=9BBIZ3Vig1r@H, 8 12.00(1H, br). (ESI+): MH+ 322.

13:  5-[2-(3-Hydroxy-phenyl)-thieno([3,2-d] pyrimidin-4-yl]-pyridin-2-ol

In a similar manner to 4 above, 5-[2-(3-Hydroxy-phenyl)-thieno[3,2-
d]pyrimidin-4-yl]-pyridin-2-ol was prepared from 3-[4~(6-fluoro-pyridin-3 -yD)-
thieno[3,2-d]pyrimidin-2-yl]-phenol..
'H NMR (400MHz, DMSO-ds) 8 6.63 (1H, d, J=9.5Hz), 6,91 (1H, d, J/=9.5Hz), 7.35
(1H, t, J=7.9Hz), 7.72 (1H, d, J=5.4Hz), 7.98-8.02 (2H, m), 8.38-8.42 (2H, m), 8.53
(1H, d, J=3.5Hz), 9.56 (1H, s), 12.20 (1H, br). (ESI+): MH+ 322.
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tenperature for 7 h. The MeOH was evaporated and the
m xture partitioned between EtOQAc (2 x 501L) and water
W@ 200m13217TThe conbi ned organi c | ayers were washedr/aBRiw7/001644
brine (50n.)5 separated and dried (MgSO4) . The
sol vent was renoved by evaporation under reduced
pressure to give 4-brono-| H4ndazole (2.36 g, 93%. To
a solution of the 4-brono-IHindazole (500
ng52. 54mmol ) and bi s( pi nacol at o) di bor on g henol
3: 81rg:rpl-()2-Dnn&h§En(1ﬁ6)ﬂy)'ld\lm§ ﬂbﬂnwﬂ%@a&lﬁ'ﬂ}ml pis?-yllgpheno

gﬁ d 0 pg g@ug %é%?&%ﬂ‘zfﬁg?&’ {ﬁf@dchie o 6% B% 1Hh§1tnoi ¥1]-phenol,
Ghih) EndRTIaBAAR ARk R (35 U0, afuhyizated) Aind05w 16r

t | | owed
Jiexdnet(Bmhpeiab htm%f&& g%?ﬁ_?m%o gefﬁ II%%U“@?O&?A;%*E the
Th nbi ned
adim e s e GRSt MREGRYR Mathelt il Biihd)aried
@%%ﬁ j%d WetSsoleht fetRRedih Wv@meagmdmﬁwaﬁpmﬁngmg flash

0% Et OAc-petrol to give separ abI e
clirstatography ttch:@eﬁith@ #tlg CWBQM@Q%{] hyl -

352] di r I I 7.3 ®BH,
?}ﬁm}gi(‘gmg %%9(2)%56)“3 g)z lgs%l%?gg&ggn)aezza I ow03 ™
9.@?‘(%' &=8%jHA)] §.0rd.03nen, mt) 188 (1G], oS 56 HE) 8.605(15h d,
of f ~whi te solid. 1HNMR (400 MHz5 6-DVBO) 1.41 (12H 5
935.57240. G(G(M{ss)déESIﬁé\d 496. 9Hz) 5 7.59 (IH 5 d, J

=8.4Hz) 5 7.67 (IH 5 d, J=6.9Hz), 10.00 (IH 5br s)
845(IH55)5 and i ndazole: 7.40 (IH 51), 7.18

5§5gH;7[435%)615150fpz|5i5211ﬁ43h&15thi¢n01?#%]pm)mdm-?Wllcph#ﬂs’él5J
- S ri )
3-(4- anmsmml}arm@perttﬁ,l nad- [P:p %{%)pypé). ?Xﬁgﬁ%g crglg?/nmmm

'%3)5[1 Efl w%g PI%PQII’GQ t?catment of 3-[4-(6-fluoro-pyridin-3-y1)- -thieno[3,2-
ramet hyl - propyl si | anyl oxy % %henyl ] -
tdg;b ﬁﬁhﬁﬁn 2~iilhendlniidh agieotyamypniadn aseade
t

etk
rﬁ)é%tsevgz‘i §’z]%é@7 8@@@@@'(@1{”&)4*@\51{%3 00-8(3 (aiﬂl.,)n)y\&,§6 (1H,

m nutes under mn crowave

i 4, g6} BHiZONSHI) 8. S0eaH: doFr i Ba)uB 85 (. ddoredie)dl-Putdd ©-
W th chloroform washed with brine, dried (MgSO) and
tESDoMIEh#2has renoved i n vacuo. The residue was

purified using flash chr omat ography to yield
4-pyridin-4-yl-2-[3-(1,1,2, 2-tetranet hylp si.l anyl o
XM): - m%ﬂ—bmnﬂn-pm{iﬁl -4y By tieniold, Zid Ry i ;}lp ﬁi‘ﬂ’ o?

T S s N T i T 1

tion In After

hf};‘ :'ppeﬁcﬁ Qv GRGhteAMDbyosthierR o\ﬁIaS[4¥(@~dhmecdpynndmdcﬂd-ﬂaﬁ@[3 3.
Ied using flash_chromatograph éi(ﬂu%thetltle
Cd]ppnnmdin@lyl]-@lntnﬁé yvith aqueous animo at a sedle

' NMR (400MHz, DMSO-ds) 31 6.35 (2H, br), 6.93-6.95 (1H, m), 7.25-7.28 (2H, m),
7.34-7.38 (15, m), 7.77, (1H, d, J=5.5Hz), 8.01-8.03 (2H, m), 8.20 (1H, d, J=5.2Hz),
8.59 (1H, d, J=5.5Hz), 9.61 (1H, br). (ESI+): M+ 322,

16: 4_[2-(3-Hydroxy-phenyl)-thieno[3,2-d]pyrimidin-4—y1]—pyridine-z-

carbonitrile



Exanple 2: 3-(4-1mdazol-1-yl-thieno
f3,2-tfl pyrimdin-2-vD phenol |Imdazole (2.2 eq)

wod@a@s21iref lux " A stirred sol uti on of PCT/GB2007/001644

10

15

2

(=

25

30

3-(4-Dbrono-thieno[3, 2-d] pyrimdin-2-yl)-phenol (92 ny;

0.3 mmol ) and i mdazole (45 ng; 0.66 nmmol) in

n-butanol (2 m) was heated-4t 105 °C for 3 days upon
which tine a white solid had precipitated. The soI | d

was col lected by filtration, washed with water ,
MeOH Anintire aﬁﬂ[ﬂ@nh}@ro—pﬁldlnr@rnrénm@ QTCHPEH@E\%SLY henol

R i

gndet] rrﬁcrﬁ%vave? irRiaBioR 4t £&UEC 169 30 ﬁnriu?es( 1l“hb nﬁ&ﬁn@wﬁﬂco(oldd diluted

6
ki “mff atléﬁ%prmmmm@ﬁ@mdkw ﬁlém’s@ ¥ he)tlﬂaHO@PQBﬂct {"P‘F isglated

iyfodipd T i robalaer iy OB o)) O (L%,

@Nﬁ'(irb(ﬁ@HzJDM%@Hg))aﬂ H9AH, awwmmya %rqz}L t 9=GBHz), 7.84
(I'H, s). (ESI+): 306. Exanpl e 3: Further  Conp chL
OFEL s &5 V(S G IR ot 5l 13 Brrscu IS RG0Q) B el o)

Pt 5. D50 S Fr g SOEPRY By ERra B S penor

usi ng the appr opri ate boronic acid/ boronyl ate ester.
The fi nal in the preparation of the c oy
EampHed-§ ytfr@mnhgnﬁ% Fenold - Sy e o0l P e 2-carboxylic
synt hesi d t he conpounds hi ghlighted bel ow. 5:
3(45)/?15 3y| t hi eno[ 3, 2-d] pyri m di n-2-yl ) - phenol

1 NVRY ﬂiQQMdZof 4q&3®-h.ydﬁc)xyeﬁﬂeﬁy19-2h16ncﬁ5 Z(d]pbfﬁlmc)m—47ylj§gyr1dme—2-

(ﬁsrbgmzt)lle @Sgrg)goégur{ lgfqirg)ﬁjie (13\4;13%{% and %Cﬁleg)m'_hycg‘bgen peroxide
?ﬁ §5 h%%l)-l-(iylag%%@d indnétfardl ) & Rof tenPefdure] Ateritring

w&mgﬁt HihPyemetia mictyle)wasttonernfrated Yol midiatisel yith Bk M),

1S§.CO

@114’@& vsgtht\g% raﬁgsﬂg}g appegle;gt% %}e ;(1 %Va@gs]ollectcéd by filtration and

?ﬂu}lﬁea haA hssﬂ 3% h§ tagield BE tifle bothpburiSRemg).
enoval protecting group was acconplished

dHNMIR ¢4I0@M$Izz EMS@fdaféH 68616+ 98 Hs map7-38 KN, (798K, 7-30-7.36

?(5’@”5%4%%%@8?2% S0 Gihpogs 48 () 52105 g, 887

{11:15535%%( TR 581}@33 é@&gu—brs) (ESI-55MH+B349.br ), 13. 60

Example 5: Further compounds of the Invention

The following compounds were prepared in a similar manner to compound 14,
from 2-chloro-4-pyridin-4-yl-thieno[3,2-d]pyrimidine and the appropriate boronic

acid/boronylate ester.

6: 2-(1H-Indazo1-4-yl)-4-pyridin-4-yl-thien0[3,2—d]pyrimidine

'H NMR (400MHz, MeOD, CDCls) 84 7.58 (1H, t, J=8.2Hz), 7.69 (1H, d, J/=8.3Hz),
7.78 (1H, d, J=5.4Hz), 8.12 (1H, d, J=5.4Hz), 8.22 (24, d, J=4.5Hz), 8.57 (1H, d,
J=7.4Hz), 8.92 (2H, d, J=4.4Hz), 9.21 (1H, ), 10.20 (1H, br). (ESI+): MH+ 330.



8: 3-(4-Pyrimdin-5-yl-thieno
[3,2-d] pyrimdin-2-yl)-phenol. 1HNVR (400MHz 5DMSO- "6)

Walkh0618876. 96 (1H m) 7.36 (1 H 15] =8. 1Hz) 7. 82PC1/EBZ00001644
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J =5.5Hz), 8.04-8.06 (2H M 8.66 (IHd, J -5.5Hz),
9.47 (IH, s), 9.61 (IH5 br), 9.62 (2H, s). (ESI+):
M+ 307. 9 -49-
3-[4-(2-Fluoro-pyridin-4-yl)-thieno[3, 2-d] pyri m di n-2-
yl']-phenol. 1H NVR (400MHz, DMSO-"6) dH 6.93-6.96 (IH,
Ty, 72-8I{InRoBA-y])-4pyddin-yl-thiewd3 2t dlpysmidines )

2

% %I(l)/ﬂ% @;{)o?@ﬁ% Jcﬁcgﬁ@j 738- @*@@n}ﬁﬁ%i&ﬁﬂj—@'g&@ 5778

M, =4.5Hz), 8.35 (1H, br), 8.48 lH,d,
@}fﬁa) %Q)é%ﬁ 4 o QQ(ZH i JI gr?o[z)s 2- d(] pyrf)m di r(l 2-

or G- pyri di n
Wﬂ%@e&@lz (ZHM,N}WSM)@ESéé M¥E32P-6) dH 6.91-6.93 (I H
5n, 7.32-7.36 (IH, m, 7.81 (IH d, J=5.4Hz), 7.86
(IH, d, J=4.9Hz) 7.93-7.95 (2H m, 8.61 (IH d, J
=5 4 ) . s

jl ][ 4pﬁeng?én9%a oﬁm4 grgé tﬂlle}l%"\ag @?ﬁlélﬁndlﬁy?hmdﬂ (1502ng, 0.49
s 3l $l=ﬁ“i))utyYstz§iﬁlaﬁjrthﬁZdle (TH80g, 3P rgré“”lz)?@ RdfqPéhg)4 (28'mg,

0 R o) by gions Doy i s Beafeli afighhiiv Tk 15 15
éns2 e refetfR v(ze{s"éxtrﬁéted {tﬁﬂath}fl aon‘te %@hlngxﬁﬂﬂirﬁleéhnd water

rrvatisation Compounds of Er evi qus Exanpl es The

befokotiying the m:gaumdayaw@lv@r MesQar &he erjdy @faFe\Wéi‘% Mas H@rlfhed by flash
1(9:2 8][1% ds des cri ﬁ%ﬂ% ?) ethl»Hlfl Fé;%%%ﬂ)%ﬁafﬁgacﬂ@ LGS t 4fhe res]ultmg solid

'alvae Xﬁﬁﬁ’dtéu &nﬁ aﬁ:hfbrmnzsmumetocgﬁve the title compound as an off white solid (22
ﬁ\ﬁ\%ﬁ%@l\%{% goollgi‘ﬁi ﬁ' 4N, Gﬁ“}l 1929 ﬂgeﬁﬁﬁ@hﬁ q, I£%b 99 (1K, d, J
A T P R I A S
Exbinpld M B-[43(2=Anfihir-thiagol

d%ffﬂu{mé%rﬁwﬁméﬂomm glrBardicalcid tRrtebusylresten(3 06mg, 0.63
Tatssovin At 0% B 35 il Sl skactioll ik bsorbed onto silica and purified
NMR (DMSO, 400 MHz), 6.97 (1H, dd, 1 =7,2.3), 738 (1H, 1,1 =8), 7.73 (11, d, ] =

4-(2-fluoro-pyridin-4-yl)-thieno[3
5@ dipri mi di n-2-yl]-phenol, (60ng), aqueous HC
coo préci'pitate forned
\was 5}:qlg7e¢99qz}b,yn)‘ |8l6tzr(aH; d),nI aﬁd) VMBShEEL ), O 8 e 6), Qrﬁ§ (1H ).
(IH 5 s) 7.36 (IH t, J=7.8Hz), 7.68 (IH d, J
=6.6Hz), 7.80 (2H, IH5 d, J =5.5Hz), 8.00-8.03 2H5n]1,
2-d imidi enol (19
br) ( ESI + _ 4
5 [ 2. (133 sp@p&p%%,o%ﬁiéﬁwo)mq mleg}%B 2-d]pyrimidin-2-yl)-phenol (128mg, 0.42
manne)r to 4 "above, 5-[2-(3-Hydroxy-phenyl)-thjeno
dhmet), andiPdHPRhyi q%pyg,l%ﬁ)}l el ingshysreysdy 4‘6‘& ik eated in 2
using 10% methanol in ethyl acetate as the eluent to give the title compound as an off-
white solid (30 mg, 22%).
5.5), 7.96-8.0 (4H, m), 8.1 (1H, s), 8.52 (1H, d, J = 5.4), 9.65 (1H, s).
MS: (ESI+): MH+ = 368.

Example 8: Biological Testing
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1H NMR (400MHz, DMBO-J 6) dH 6.63 (IH, d, J =9.5Hz),
6.91 (IH 5d5J =9.5Hz) 5 7.35 (IH, t, J=7.9Hz), 7.72

W@ bdd7/18170 =5. 4Hz), 7.98-8.02 (2H5n), 8. 38-8. 4PCT/EB2007/001644

m, 8.53 (IH, d, J=3.5Hz), 9.56 (IH5 s), 12.20 (IH 5
br). (ESI+): M+ 322.12:

3-[ 4- (2- Di net hyl am no- pyri di"f= 4-yl ) -t hi eno[ 3, 2-d] pyri m

i di n-2-yl]-phenol A m xture of
3-[4-(2-fluoro-pyridin-4-yl)-thieno[ 3, 2-d] pyrim din-2-
yl]-phenol, (60ng), dinethylam ne hydrochloride

( 151 r@gr{lg{)}lﬂd@ Bh&le@ﬁ%ﬂﬁoﬁ (brgﬁa%d asaldderibed-in tiepracedingIramples,

QOC In a sealed tube. After heating
\izﬁ‘e sﬁlélmhtedrtsaﬁ’h?d( biwaberhisal aﬁeﬁnmgélst cool ed, dil uted

wi th ¢hl orof.ar '
t he séPWB?l‘fndrlB%g’é’&q E’?Vﬁng@g dmfn s"%F %grl[ %ﬁ%l%gé%ﬁa?uggg
gﬂﬁ egh@PITY dta c}bh&lnckatldsreof luMeAﬁccnmpulmﬂs were
)

1HN|\/R (400MHz, DWMBO-cfe) H316é9 d,f)r h ¢
ﬁrlﬁ]]ly Gll@l@d in H)O%;')TDMSOQ, Ihe kigse gqqcthﬁ waszing or § hour at room

tgm@@ra(n}r%' emg tge:] regc \gvgg_%rrg%at(:ﬁ |P|§%h‘§ éd'ci t1(§11 of]P]?é_’ ﬁ:’;‘gﬁlalues were

ddsequently determined using 51gm01da1 dose-response curve ﬁt (variable slope). All
3- [ 4- (6-anmmo- pyri dm 3- -thleno 312 M)yr m di n- 2-yl ]
ofthe comppunds t@ﬁtqﬁ hagdran mqe@@mts 3150, ¥r fess.
3-[4-(6-am no-pyridin-3-yl)-thi eno[3 2-d] pyri mdin-
2-yl]-phenol was prepared by treatnent of
3-[ 4- (6 fluoro p r|d| n- 3-yl)-thieno[ 3, 2-

di A2 HAB) " wi t h aqueous ammnl ain a

| ed tube. 1HNVR (400MHz, 016
Egasﬁlznabije@s?vach(wgh@g 0.8¢ gfintﬁlml?g mg o %"é S’“n% ofthe
70 (1H, d, J =5.5H
QVGBtlé“%‘éﬁ‘ﬁfac%zeC?gg%&FH <(3Id J=8.8Hz, 2. 5)Hz), 8. 50
(IH, d, J=5.5Hz), 8.95 (IH d, J=2.5Hz), 9.55 (IH, s).

ESI+); M+ 321 . 10: 3-[4-(2-am no- py
wmmf DIE > d] pyri mi di n-2-y1] -phenol Al so

in a simlar, manner,
@c[tweegma%mﬁld%%? di n- 4- yl)-thieno[ 3, 2-d] pyri m di n- 2-

was prepared by treatnent of
-%%g%@bglgaor 0- Syr ipdi n- 4-§I )-thieno[ 3, 2-
@Jopyy stardhd@h5g)- yl | - phenol wi t h agueous ammonia in a
seal ed (2%? 1H NVR (400|sz, DVBOd 6) dH 6.35 (2H,
Bl?a;i‘ip%’f 85 8 (IH, n), 7.25-7.28 (2H, n), 7.34-7.38
e?il’ m J =5.5Hz 8. 01 8.03 (2H,
g\k%l &C%Zte(ﬁgﬁ 8.59 I?—I d, =5. SIBI%)I n)%
(IH, bTI)e aqtﬁgpm)lpomq,;. lquse apgd: alf of the corn starch aré m1xe The
d n | r I
WHL‘&FI%éS S ER A RRK v 0B e R T Rt c19 e) 19
ﬁen(igd WMW@M[‘ (i rﬁ})4 Thk Yesultingrmbtd iQustil by gramatiterthg powder.
Bélp}]@ﬁ%ggﬂgéggf(ége ‘ SOdI um C amag]dﬁégmeqlggoﬂaswveo%lih&mesh

—t

size. The remaining quantity of starch, talc and magnesium is added, carefully mixed

and processed into tablets.

Example 10: Injectable Formulation

Formulation A




under mcrowave irradiati on at 2000C for 30 m nutes.
The m xture was cooled, diluted with water and the

w@e@ciipgivtat e col |l ected by filtration. The titl|RBCT/GB2007/001644
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conpound was isolated follow ng flash col um

chr omat ography (31ng). 1H NVMR (400MHz, DVMSO-J 6) dH
6.95 (IH d, J =8.0Hz), 7.3&%IH t, J=I. 8Hz), 7.84
(IH d, J =5.5Hz), 8.04-8.09 (2H, m, 8.51 (IH d, J
=5.0Hz), 8.70 (IH d, J =5.5Hz), 8.79 (IH_s), 9.10
Atfive @mpbusd2), 9.62 (I H, s). (ESI+): MBO%mE 17

- [ 2-(.3-.Hydr - phe -thieno[3,2-d]pyrimdin-4-yl]-p
é?"i[h@ﬁ]éb?g éﬁfcg%%ﬁ?%&ig%r am de A nixture of
odi2m(By e BORSEBR MM glshiogstd[ 3, 2- d] pyr #8itd7rd- 4-yI | - p
yridine-2- carbonitrile, (48ng), sodi um? droxide (I M
BteBie watangis-dgueous hydrogen peroxi de (30 /§mé I L) was
stirred in ne ) - 3°e10° C) and
o Sy R 3Ae Y s 308 SRR e O
ARHEMhaEER Hebwamch0 and120twidl ths égtdmb]_ﬂhribl@tld (02 the, sodivan

diluted with water jelding a ecipitate. This was

byitbuide ageppomiaies 5hd baichirdteninpes Witooime ptofptdtthd fitered
hr t QQF ' ' dss(v@ 1) and sealed
SR SBRADl S-BU A Pt lfAhg  d cs

hidH, stdrile dlomBeOdin) oversedB- 7. 36 (2H, m, 8.04-8.08 (2H,
m, 830 (IH br), 843 (IH dd), 8.67 (IH d, J
Formilation 8- 87 (IH s), 9.00 (IH d, J =5.1Hz), 9.69
(TH s). (ESI+): M# 349. Exanple 5: Further conpounds

QfctivBeohipygd i on The fol | owi ng conpddhdw were prepared
in a simlar manner_to conpound 14, from

Sterfe.dryscgenpfiae BHA- Phoppbate eno[ 3, 2- d] pyri ni di ne and

t P riate boronic acid/ boronyhatg ester. 6:

g“ﬁe&q[‘){ig(gzol -4-yl)-4-pyridin-4-yl-thieno[3,2-d] pyrim

doeeivé combRi(dd00MHz, MeOD, CDCl 3) dH2P0B& (I H, t, J

=8.2Hz), 7.69 (IH, d, J=8.3Hz), 7. 7%@ H d, J=5.4Hz),

BenpylAleehd} 3 =5 4Hz), 8.22 (2H, d,” Y &4.5Hz), 8.57
=7.4Hz), 8.92 (2H, d, J =4.48F), 9.21 (IH,

sl?mfg'.oigs(m, br). (ESI+): M+ 330.7:

AW edetdr injodtion-ay$ Jo- 4- pyri di n- 4-yl - t hieHomB, 2- d] pyri ni di

?:aHl HQ?/II;'% {499 g/ﬁgl@?&%% éﬁ&b‘é@ﬁﬁéﬁé{u&@%@%ﬁ Qicohol is then

I35 B57) disPIva, it Fatdr adied 155, The AGxiukds ther) filt@edithrough a
(TH d, J=7.9Hz), 8.92 (2H, d, J=4,5Hz). (ESL+): M+

329ile Bicropore fidter and sealed in sterile 3 ml glass vials (type 1).

3-(4-Thi azol -5-yl -t hi eno[ 3, 2-di pyri m di n- 2- yD- phenol

(18) A suspension of

3- (4-Dbrono-thieno[3, 2-d] pyrimdin-2-yl)-phenol (150ny,
OEx#nple 11: Syrup Formulation

Active compound | 250 mg
Sorbitol Solution : 1.50¢g
Glycerol 2.00 g
Sodium benzoate 0.005 g
Flavour 0.0125 ml

Purified Water g.s. to 5.00 ml



mol ), 5-tributyl stannanyl-thiazole (275ng, 0.735
mol ), and Pd(PPh3)4 (28 ng, 0.0245 mmol) in anhydrous
worw7fide1im ) was heated in a mcrowave at 1500PE¢DGB1®7/001644

mns. The reaction was extracted into ethyl acetate,
washing with brine and water before drying the organic
| ayer over MgS™4. The crude-mterial was purified by
flash col um chronmat ography using 1:1 ethyl
acetate/petrol as the eluent. The resultlng sol i d M%S
tri tmnaé@dpmﬁmfmmvwmms fiasndvaddn gingixtyrp 8f fherglyperol and most
conpound as an f-white S@ lid 9
qiideoyr ?SbW?JF&) Xngq@e@uﬁ Fcf-llu of t&g gocggxg bjeéz@ajte N\Eﬁn addcrarci1 to the
, kiid so%1td saluBodand findF-the ﬂ@vc(lﬁH €
{_%hﬁlogL g%}ﬂ)weda)yadam%%o(f S5 87 (11 8). 9. 48 (I Hos),
$ol6Be (4 ﬂﬂad&)tp wit:pufifisi wpter mmeﬂmelk M-MeCN) = 353
Exanpl e 7:
3-f4-(2- Ammo-t hi azol - 5-yl ) -thi enof 3, 2-dl pyri m di n- 2-yl
| - phenol (19) A suspension of
3-(4-brono-tbieno[ 3, 2-d] pyri mdi n-2-yl)-phenol (128nyg,
0.42 nmmol ), (5-tributyl stannyl-thiazol-2-yl)-carbamc
acid tert-butyl ester (306ng, 0.63 mmvl), and
Pd(PPh3)4 (25 ng, 0.021 nmol) in anhydrous DVA (4 ml)
was heated in a mcrowave at 15Q0C for 15 mns. The
reacti on was absorbed onto silica and purified using
10% met hanol in ethyl acetate as the eluent to give
the title conpound as an offwhite solid (30 ng, 22%.
NVR (DMSO, 400 MHz), 6.97 (IH, dd, J =7, 2.3), 7.38
(IH t, J =8), 7.73 (IH, d, J =5.5), 7.96-8.0 (4H,
nm, 81 (IH s), 852 (IH d, J =5.4), 9.65 (IH s).
M5: (ESI+): M+ 368. Exanple 8: Biol ogical
Testi ngConpounds of the invention, prepared as
described in the precedi ng Exanples, were submtted to
a PBK bi ochem cal screening assay. Conpound i nhibition
of PI3K was determned in a radionetric assay using
purified, reconbi nant enzyne and ATP at a
concentration of TuM All conmpounds were serially
diluted in 100% DMSO. The ki nase reacti on was
i ncubated for 1 hour at roomtenperature, and the
reaction was term nated by the addition of PBS. |C50
val ues were subsequently determ ned using signoi dal
dose-response curve fit (variable slope). Al of the
conmpounds tested had an | C5Qagai nst PDK of 50nM or
| ess. Exanple 9 Tabl et conposition Tablets, each
wei ghing 0.15 g and containing 25 ng of a conpound of
t he
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i nvention are manufactured as follows: Conposition for
10, 000 tablets Active conpound (250 g) Lactose (800 g)

w@eoon/13tiar ch (41 5g) Tal ¢ powder (30 g) MagnesPaNMGB2007/001644

stearate (5 g) The active conpound, |actose and hal f
of the corn starch are m xed. _The m xture is then
forced through a sieve 0.5 mr mesh size. Corn starch
(10 g) is suspended in warmwater (90 m ). The
resulting paste is used tocgr, ate the powder. The
granulate is dried and bro%%ﬁQ%%$into smal | fragnents
on a Ei eveAebmpodndwhithsiha Siszdpyrihistineeisiornwg (Buant ity
of starch, talc and nmagnesiumis added, carefully

m xed and processed into tablets. Exanple 10:

I nj ectabl e Fornul ati on FornulatioRzAActive conpound
200 ng Hydrochloric d}ci d Sol ution{0.1M or Sodi um

Hydr oxi de Solution 0.'IMqg.s. to pi{ 4.0 to 7.0 Sterile
water g.s. to 10 m The gonp of Nhe invention is
di ssol ved in nost of tHB) f (35° I40° ©) and the pH
adjusted to between 4.0 and 7 Nt hydr ochl ori c
acid or the sodi um hydroxi de as appropriate. The batch
iﬁ»then made up to volunme with water and filtered
PRPGUYh a sterile micropore filter into a sterile 10
Al reBiERGHs HtAGEhett of fufdryideg; 1) and seal ed with sterile
cl osures and overseals. Fornulation B Active Conpound
12850 gorskeri | e, Pyrogen-free, pH 7 Phosphate Buffer,

1S. tg 25 rréﬁjve conmpound 200 ng Benzyl Al coho
gﬁ)a AR EoPurol- 75 1. 45
§aty 9

R
5 >N - (CHR®)y
R -~

wherein

misOorl;

R*® is H or C;-Cs alkyl;

R* and R form, together with the N atom to which they are attached, a 5- or 6-
membered saturated N-containing heterocyclic group which includes 0 or 1 additional
heteroatoms selected from N, S and O, which may be fused to a benzene

ring and which is unsubstituted or substituted; or one of R* and R’ is alkyl and the other
is a 5- or 6-membered saturated N-containing heterocyclic group as defined above or an
alkyl group which is substituted by a 5- or 6-membered saturated N-containing
heterocyclic group as defined above;

R? is a heteroaryl group which contains 1,2, 3 or 4 ring nitrogen atoms and 0,1 or 2
additional heteroatoms selected from O, N and S, which group is monocyclic or bicyclic
and which is unsubstituted or substituted;

and R? is selected from:

(a) a group of the following formula:



Water for inj ection g.s to 3.00 mM The active

conpound is dissolved in the glycofurol. The benzyl
w@bk@ohsd17i s t hen added and di ssol ved, and wat ePCEHGH2@7/001644

to 3 mM. The mxture is then filtered through a

sterile mcropore filter and sealed in sterile 3 m

glass vials (type 1). Exanpl é11: Syrup Formul ati on

Active conmpound 250 ng Sorbitol Solution 1.50 g

G ycerol 2.00 g Sodiumb

enzoate 0. 005 g Flavour 0.0125
m Purified Water g.s. to 7 PO01644 -52- The
EE

conpound of the invention ils ol'ved in a m'xture of
the gl ycerol and nost of the purified water.

ireing oo mbenine WHiF B RREH %ﬁtsfefw@wéﬁ?&s 3PEgRd from
e e

5 (COBRBURd - THOPR)S RS uw:(mm MG)MREM‘ %eqaam PGUPNR.-
I@V\Iﬁgggpe)lanrR 9— r@@)r)ﬁz e)gt(é}l 6:@{%%(8 Fﬁ]ﬂl gac éSrl ?%P%gderﬁlfos%lected
f%m?h ?.“H éﬁl\ﬁﬁ(ﬁom ; G- Berlibatkyl B 2306 Bbnfeaib@red @gledriieteroaryl

o which they are attached, a 5- or 6:
greufehegrosipbeingtuesutistitoet ot s stijutads BYisdyd ¥ andgrigfpl or2;

whi ch i ncludes 0O rladltloal r Qat d

oo e Rk 3 G AR 4

A dtitidnal H&%Q@Fﬂ tsHIe@téd @fon$ @%HIS, sithéel; group rsrmomfcyﬂm or
10 gggor\g; C‘lrﬂ(gual kyl and tshe other is a 5- or 6-nenbered

siayalicand dviiklc anvnsubstigted ot @#bﬁ@%qq canér oup as defined
3?0\6/? :Tb:% &%&QJI %%?pg?sgrgg %@én% é ﬁ%ﬁsﬁgﬁh'lé Hh £BsthMted o? substituted

con
and which is fused to a heteroaryl group as defined above;

or a pharmaceutically acceptable salt thereof.
15

2. A compound according to claim 1 whertein the fused pyrimidine is of formula

(Ta):

(Ia)

20 wherein Xis O or S and RLR%, R? and n are as defined in claim 1.

3. A compound according to claim 1 wherein the fused pyrimidine is of formula

(Ib):
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het erocyclic group as defined above; R2 is a
heteroaryl group which contains 1, 2, 3 or 4 ring

woedoraspEm at ons and 0,1 or 2 additional heter oBEDGB2007/001644

selected fromO N and S, which group is nonocyclic or
bi cyclic and which is unsubstituted or substituted;
and R3 is sel ected from (a)%a group of the foIIovvl ng
formul a:wherein Bis a phenyl ring which is
unsubstituted or |substituted and Z is selected fromH,
R, CF20H, CH(CF3) OH, C(CF3)20H,
-C(ONR2, -NR2, -NRC(OR,
-S(O)lnN(R)%1 OC(O)N(R)Z - NRS(O nR ,
-RC(O N(R) 2”°CN afld - wherein each Ris
I ndependent |y sel e&ot)ed from H Cl1-C6 alkyl, C3 - Cl10
cycloal kyl and a 5-"to 12-nmenbered aryl or heteroaryl

‘gﬁ&glaxisr@ 085 aHR RIERT) R uns nhsd as detfmdd o clsinbdt i t ut ed, m
Is1lor 2and qis 0, 1 or 2; (b) a heteroaryl group
vvh| ch conta| ns 1, 2, 3 or 4 ring nitrogen atons and O,

or g) &&J&%&J&? {%r&ahp g&ﬁh?%l&%&fr&m O and S,

wh ch i's monocyclic or bicyclic and which is
9ﬁalht4*99¢1@b[$®'“$ﬁyrmﬂﬂﬁzﬁ?I‘lﬂle(l@l) abgr oup .

co ri sing a bhen unsubstituted or
mﬂ%@b&%&%@%ﬁ?%ﬁ 1?@%’#&’9% nlet eroaryl group
?ﬁ—{x ?&o?@%’?ethl%[?zﬂ![@&iﬁﬁ@ﬁm JyfajhkeNolaccept abl e

reo A conpolnd accor di ngﬂt oclaiml

MEJ(Miydtm -fhesel)-topne[i2ed Ipsrimidint-Ylid Hupygidin-gyoney | 5)

d
aéﬁpﬂé‘al - 'Yiﬂlé?q?}[%ﬁ @PW}&“P%&’H‘%J acdor gl ﬁgr;et gscl aimi1
M?H%@aio'm }fw&%%amu m ﬂheﬁﬁ)ﬁ; 3-dQpyrfraidinet a (1 b): (1 b)

erein X i8S or R1, R3 and n are as
éle(ﬂHriadloll-4ry13+4apmdln-44yl-t}l\le§@[ﬁp?o@tlﬁ’éf“ﬁ’é%?vd| ng to claim1

gh((‘%}/ is ]3]? Yt efnoi r{i}]%[rgmﬁh %—g))r}]ohendl h-2-y1) - phenol ;

3: [@A(QJFﬁ&ézﬁhdhr-?S’in)tmieﬁﬁDLBdE)ydhpdaml-ZryHmherly| ) - phenol

3- m«z(mwwﬁéi@rél-al);}himh%'r?eﬁ%]@[yéméﬁaﬁy‘{}il?ﬂ%’lh 2-yl]-ph
?:1?7(3 %hl%? dgyg%(d)lln-4 1)- brtgnol[%Z d]pyrlrméhna]Z gi/];l?hr%ncc)jll ndeyl]-

- [ﬂy@LIdm{btRylﬂﬁmo pyr1d1n—4 -yl)-thieno[3,2-d]pyrimidin-2- -yl]-phendl;

%- —(3 3rfc|1rg>|<y-phenyll -thlenofb% %]pzyr%llg% J’f n]] dﬂﬁldﬁ‘l Y lol phenol ;
3-[4-(2-Chloro-pyridin-4-yl)-thieno [3,2-d]pyrimidin-2-yl]-phenol;
3-[4-(6-amino-pyridin-3-yl)-thieno[3 ,2-d]pyrimidin-2-yl]-phenol;
4-[2-(3-Hydroxy-phenyl)-thieno [3,2—d]pyrimidin—4-y1]-pyridine-Z—carbonitrile; and
4-[2-(3-Hydroxy-phenyl)-thieno[3 ,2-d]pyrimidin-4-y1]-pyridine-2-carboxylic acid

amide;
3-(4-Thiazol-5-yl-thieno(3 ,2-d]pyrimidin-2-yl)-phenol; and
3-[4-(2-Amino-thiazol-5-yl)-thieno [3,2-d]pyrimidin-2-yl]-phenol;

and the pharmaceutically acceptable salts of the above-mentioned free compounds.

5. A process for producing a compound as defined in claim 1 wherein n is

0, which process comprises treating a compound of formula (II):



10

15

20

2- (I HIndazol -4-yl)-4-pyridin-4-yl-thieno[ 3, 2-d] pyrim
di ne;

wQ@2qoraBAindol - 4-yl ) - 4- pyri di n-4-yl -t hi eno[ 3, 2- db@GBA0AI001644

ne;
3-(4-Pyrinidin-5-y|-thieno[332-d]pyrinidin-2-y|)-pheno
'
3-[4-(2-Fluoro-pyridin-4-yl)-thieno[3, 2-d] pyri m di n-2-
yl]-phenol ; R2
3-[4-(2-am no-pyridin-4-yl)-thieno[3, 2-d] pyrimdin-2-y
I ]-phenol ; (I
3-[4-(3-Chl oro-pyridi I)Nthleno[s 2-d] pyri mdi n-2-
yl]-phenol ; \\Mfﬂ\Yb
3-[4-(2-Di nmet hyl am no- pyrrin-4ziyl ) -t hi eno[ 3, 2-d] pyri m
idin-2-yl]- Qhenol i ) .. £ of
Shdrein(B and BF areys ghlinsd inclamdn oyith 2 benopisracid of otes Bargefp
r|d -C
LS BER vy mayeh R s Freinships! Bosh R el o S
élﬂ(%l (ﬁ'ﬂ@@ﬂ% groups ORP" form, together with the boron atom to which they are

4-(6- di n-3-yl)-thi 3, 2-d 2-
:,it}acbm(; ﬁm?rgcglgttop orrlonelltg esterygrz)up, 1r|1 ﬁ'ln op[“resence (1{p Q/ fscli catgl 9[ y
4-[ 2- (3- Hydr oxy- phenyl ) -t hi eno[ 3, 2-d] pyrimi di n-4-yl]-p
yridi ne-2-carbonitrile; and

8- [ 2- Arbteds foeypradueing 3 edmpoand; psdezﬁr@]dpy elairndi whegeipmis § and R’

yr|d|ne 2- carbox i

- a(?n- éwen uE Cﬁykgﬁb]frgc%ss 8?WF1F%taeatm%a C?]T)IlpOl.h[ld of formula

Q-[A-(Z-Anino-thiazoI-5-y|)-thieno[3,2-d]pyrinidin-2-y
I']-phenol ; and ti®e phgyyaceutically acceptable salts
of the above-nent|i oned Tree conpounds. 5. A process
for produci ng_aorpound as defined in claiml1 wherein
nis 0, whi orocqus conprises treating a conpound of
formula (11 )ywhs 3 A and BPRare as defined in claim
1, with a boronld“a0|o gster thereof of fornula

: =s defined in claim1 and
each R15 is H or Cl-C6 or the two groups OR15

RSV A ) E&@%ﬁt&s@aﬁ e B QR b g6, vt o
Roforid4dd gf es@er'%ger@@it &1 FostulaRZBROR! D£§ el&SNHldi RE) isaeddefing in claim

a compoun defined in claiml wherein n is

i1sand e3eln ?Jfrls HptenGs algylarghe (e sRups 9Re ngneotﬁg?tpgrexglthR%e boron

t t d.of f senc
d‘rg?e I}?H!)eng} Cﬁ tﬁffyng%é{ a%’.%% aﬂ%ﬁ%@é& %) é!r)m\%la e‘ggl‘rélf) éﬂo‘ﬁg':ig'tﬂz% nean eofa

QUalyaM th a boronic acid or ester thereof of fornula
R B(Oﬁz , in which Ris as defined in claim1l and
each R15 is H or Cl-C6 al kyl or the two groups ORL15
form a¥teich process
1 acrod S ool b AREAN Al ST R LS e 10t Masch p
PuRE&RmmiseareRbvial tht psitectifig gloupr ocess according to
claim6 wherein R is a protecting group, which
process




further conprises renoving the protecting group.8. A
process for produci ng a pharmaceutically acceptable

wa@adop/1zd7defined in claiml |, which process coPQr/GBe®7/001644
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treating a fused pyrimdine of fornmula (1) as defined
inclaiml with a suitable acid in a suitable solvent.
9. A process according to cla’m8, wherein the acid is
sel ected from hydrochloric acid, hydrobronic acid,

hydr oi odi ¢ acid, sul phuric acid, .nitrij Ci : .
Bhos phareessaEr aroRERA RIS ActEPabE bas defined in claim
f%‘l?zieﬁ‘ gxso‘ékﬁfb%ﬂ{ Qisé’scﬂré%ﬁng QA pofihdin@6eforeubailphs defined in

Y PPUBI & eet | ¢ ac d, propionic acid, oxalic acid,
dBin® Nivdthec sudtableucd iniacsutahld solventar i ¢ aci d, nal ei c

acid, lactic acid, malic acid, tartaric acid, citric

acid, ethanesul fonic acid, aspartic acid and glutamc

?ﬁi d Aopgo@esg LO%S@ e &FAaRTS NEhdréinGheadid & setec@d fiimehpdnochloric
e aci

I's sel ected from nmethanesul phoni c aéi , ——
heit Zsdeshrbmioarid, hadicdodihgeid.celbyric acidenidfic HH ng‘HERhOElC acld,
aci d and.sul phuric acjd. . : | id. trifl ti
BSHBBETA TR - R rpobls a5l RABAERAR, oeiFheid. ifluoronceti
aae,eﬂggf%hﬁ £, lolkBllic ;mi%, dﬁdlcblﬁ:ﬂh«_:idmhcpiaic aid,act i v ? o
I ngredi ent, a conpound as clainmed in any.one.of . .
fuharictacid.analpic@sidp liste pod Bl AAs i i 3oy gthafsulfonic
is. formul ated fo mnistration. 13. A conpound
égldd%spgﬁ]é:aacfcﬂanc %Pt%&ié ?cg&rj use in a method of treatnent

of the human or animal body by therapy. 14. A conpound
which is a fused pyrimdine aof foroula (F).; i

@pr e Lentosess ACHPIEHIFLH énlakﬂl réf‘ﬁ%aﬁ’fhﬂeﬂ’gﬂhe gﬁdsl > %Q&rf%ir ﬂﬁé

Rlhs Mk AohSRiMAG SiylraBhil ridhodd, phospR3fic acid and
irgeth@g?\ll%ﬁ&ﬁgagpk%ﬁ? R4 and R5 foryr’c‘rl] together with the
NuBhast teéidwhi ch they are attached, a 5- or 6- menbered
saturated N-containing heterocyclic group which

includes 0 or 1 additional heteroatons selected from

NS ap ‘Bh%na\e@ﬁtﬁﬁl bYpdRRichusiEeh tempridee azhmenaceutically

acceptable carrier or diluent and, as an active ingredient, a compound as claimed in any

one of claims 1 to 4.

12. A composition according to claim 11 which is formulated for oral

administration.

13. A compound as defined in claim 1 for use in a method of treatment of the

human or animal body by therapy.

14. A compound which is a fused pyrimidine of formula (I'):



ring and which is unsubstituted or substituted; or one
of Rand Ris alkyl and the other is a 5- or

w@G20eismred saturated N-containing heterocycl i BCYGBA®7/001644
as defined above or an al kyl group which is
substituted by a 5- or 6-nenbered saturated
N-cont ai ni ng heterocyclic grdﬁp as defined above; R2
is a heteroaryl group which contains 1, 2, 3 or 4 ring
nitrogen atons and 0,1 or 2 additignal heteroatons
selected from O N and S, which gr&up is nmonocyclic or
bi cyclic and which i @ unsubstitutdd or substi tut ed;
and R3 is selected from (a) a gpoupyof the foll ow ng
formul a:wherein B is a @heny ichis
unsubstituted or substituted>and sel ected fromH,
- OR5- SR, CH2OR5- CO2R5CF20OH5CH( CF3 @ CF3) 2CH,
-(CH2)qO0R, - (CH2)gNR2 , -C(ON(R)2 5 -NR2, -NRC(O R5
whein M(R) 2, -OC(O RSOC(ON(R)2, - NRS(O nR ,

R hal NC2, wherein each R S
ﬁw%ﬁéﬁ&%%@%&%ggﬁ%“? %m H5C1-C6 al kyl, C - CL0
qYsbopbkyl and a 5- to 12-nenbered aryl or heteroaryl
group, the@%houp bei ng unsubstituted or substituted, m

5 iR ig agrow ﬂnu?s ® 1 or 2; (b) a heteroaryl group
whi ch contains 1, 2, 3 or 44 ring nitrogen atons and b
1 or 2 additional heteroéi &; ted from O and
S5whi ch group is nonocychfe’or @rcy%lic and which is
unsubstituted or substituted; and (c) a group
GaRéihSi ng a benzene ring mhich i's unsubstituted or
substituted and which is fused to a heteroaryl group
a8 i4@PT hed above; or a pharmaceutically acceptable

y@f use as an i nhi bitor of PD ki nase.

S]%dtlsyz)?@ag%’ndﬁv\hlch is a fused pyrimdine oég{ornul

10 (5 ammsoreﬁnnregethn wittathe N 4tompio r@lnglharewﬁaeeaﬁarc [y~ OF
accept abl e sal t .t hereof for [ ional
dpempeed aupad NieRER e AB98H gr@“é{ %I‘ a0t 132l
fﬁ@&%btﬁﬁs@éle&@@ﬁ%hm I's addo, b&r&h&ﬁaﬁb&ﬁnﬂ@bﬁwmbamcm is

fused pyrimdine of fornula F) as i.n
Teing and whiph i ¥rsESEHEA Pr vlbé%lée&f bt G RS 81?‘3’??‘}? the other

o’rS%d{:%Bgf actfg T?%g Eﬁ@ CS%M#B}fe%roHcﬁé‘tgrﬂ? A REAERFRVe or an

roma nor gro

15 [ aReldr 0l %1chQ§1§ibsﬁwlted By7a 5Aorcompoibacd setoutel] Nepontining
clarnrl or use accordrng to claim16 wherein the
aheterogzdlicampup aprdshippd 2pQUet i on or behavi our is

aR® %Calt Hattergaf% éﬂ%uﬁ %fﬂfé}p@o?@ams 1, 2, 3 or 4 ring nitrogen atoms and 0,1 or 2

additional heteroatoms selected from O, N and S, which group is monocyclic or bicyclic

and which is unsubstituted or substituted;

20  and R?is selected from:

(a) a group of the following formula:

z
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18. A conmpound according to claim15 or use according
to claim 16 wherein the disease or disorder is
w@edogasad from cancer, imune disorders, cardi PUHEB008/001644
di sease, viral infection, inflammtion,
met abol i sm endocri ne di sorders8 and neur ol ogi cal
di sorders. 19. A conpound or use according to claim 18

wherein the cancer is selected fromsolid tunqours of
whiociod s promBase R ISHEEHEd LS fgefied from
u d~he €H,)OR, -
i Bt e e S S S S B gyl
(YL, abl@N @R NRE|-NROO)R piSee)HN @), eAEHAER. OGN R )2, -
ovarl an, breast, Iunlg, head ag echgu hepat ellldl dentl
MR @k oiRCOINER L LN phajogep ap ?r% e GS?IHEQ@()%&%% Aoy
to clalm her 8 € (GABRESallyd aA@h 8CTRID-fediBered aryl or
???e@gegtafl,m%\%grd;}\f&c% ixe,g pcﬁsgst ataclelfﬁtagst i's, genitourj naz?r[y,
hét@ehsyl hiag gsoupl teingnonsulogtitusbd axssubstitutade o ol eis? ahd is 0, 1
stomach, skin, keratoacanthoma, |ung, epidernoid
eat;ci noma, large cell carcinoma, non-small cell |ung
carci gma &h@go%yl WhieE kbnt&iRk ¢i 713na: 4 fingitrogen atoms and
one

adenocar ci nona, , colon, adenonm, pancreas, .
adpacr addtiiomithetetdaganss stlectedifrane () and S ayhiethgiohp is monocyclic or

undi fferent.i at.ed carci hanma HER carci nonm,
BiceliforRd WIRER R BRRE Stét&f]egé)ﬁﬁ?&%ﬁlg%ldggrﬁcar cinoma, liver
car ci pgma angobp bodpisings bagese rikg cihish is anpibsdmesd or substituted
myel oi'd disorders, |ynphoid disgrders, hairy cells,

hnid ehichdafistd teambetpioaryy Bxoupas defined 3b9Vest ongue, nout h,
pharynx, smalj_int . 6d 39n inBIbEk8r of PI3 kinase. .
Cht & W‘?uq‘r%%ig ﬁ?ﬁeg%{r)gﬁ%ﬁltg%gédgg%{r?a‘f nervous system
Hodgki n's and | eukem a. 22. A nethod of treating a

di sease or disorder arising frqm abnormal cell, gr .
flanct idoporopousdivaiieibise ST o8 Kbt (ogs el Uaim 14,
adm pi st er] | &RtthdrBoM &R Gst Rei@finga disamosintisorder
\Hﬁiaé)ﬁaﬁn%acgut?c%gggc%yﬁﬁrﬁ %llﬁne "ot " for rsfu! a (P %as defined
iafistldidih horokl eelipdrawttn detion at bshazivwept abl e sal t
thereof. 23. A nethod according to claim22 wherein
the abnormal cell growth, function or behaviour is

SOCi iohboPhd ¥hidhNas Gused pyrididies bbfbrmaadiYian defimed in

?I%ai m%eo\%ﬁ\grogﬁ? the di sease o?’ygli sorder is se}LJagct ed
folaim 14 er gpbarmacertsally aegptablecsigh degreot; iwriha B2 RGPk
car di ovascul ar .di sease, vifal.infacti | 1afh AnaERtdr OWih,
reedears e Adirabes Fﬁése?ﬁesoé Sgrder gfr% %ﬁ% gg’?lo?ﬁo gl cal &
LSS beBaiowt. Met hod according to claim24, wherein
the cancer 1s selected fromglioblastom, nelanons,
prostate, endonetrial, ovarian, breast, lung, head and
neck, hepatocel | ul ar i I fle GRS 1o 8Bim A6 wherein the
rrgf'hodAé’g{%’P‘&? %chgﬁlg%n%@;ﬁ erein thg cancer is
sl RehEIceflroast b, Aastion or behaviour is associated with P13 kinase.

18. A compound according to claim 15 or use according to claim 16 wherein the
disease or disorder is selected from cancer, immune disorders, cardiovascular disease,

viral infection, inflammation, metabolism/endocrine disorders and neurological

disorders.
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ovary, cervix, prostate, testis, genitourinary tract,
esophagus, larynx, glioblastom, neuroblastom,

w@@masdyl ski n, keratoacant homa, |ung, epider mCTGB2007/001644

carci noma, |arge cell carcinoma, non-small cell |ung

carci noma (NSCLC), small cellggarcinoma, |ung
adenocar ci noma, bone, col on, adenonm, pancreas,
adenocar ci nona, thyroid, follicular carcinoma,

ygdi f tAxe&ﬁﬁﬁdlﬁH SF uSRA AR Bo chARI 18 dh¥retptheicand®Ris selected from
sem noma, nelanomm, sarcomm, bl adder carcinoma, |iver
salidfunomes efitte bilbindireash dsaindiser, wwatimszasEeciungmad head and neck.
nmyel oi d di sorders, |ynphoid disorders, hairy cells,

buccal cavity and pharynx (oral), Iip, t ongue, nDuth

pbar y AXeorfpttnt ok Béesdcbiditng ©@M I8@hétdin th@tgrer is selected from
intestine, rectum brain and central ner vous syste

ebd@lhfstnmg, meldnorekEnstale, PRomAishsvaLan. Peash ﬂ%ubfr‘%ﬁ‘gmé neck,

arna ti on whi ch process conpri ses
ﬁﬁ%“ th]%ﬁﬁ g%gdeflned inclaiml with a

phar rraceutl cally acceptable carrier. 28. A kit for
treatlng a Pl 3K-nedi at ed condlt risin:

2ily st ApPRIPPRIDEOE UBRRCCOBIRDIS) °c13r16’n &:thffﬂ ﬁ@al&egl&n‘é@%‘ﬁa from
%geag Jviﬁ?dcér{;‘ix AbiReltbsti ggru{o%}m 1?15&&[0%' hbagud, Mrynise.

accotding fo clarm 28 rther ‘conmprising
(etipblastemapnshrgiiastoma,estimach| slnmriqmmoatqamﬂmrmhlemg,l gpidemaoid

second pharna euti.cal conpositi rlses
SR e PR Ay BB Sl dn St PSR SR ESRanall cet
RaltidonBE S8 r%thOEé}cﬁbﬁﬂan‘Bc%% Eatert r&ﬁéncﬁﬂﬂ'@ﬁh&bi&adenooarcmoma

I nst FUCtI 0 for the si ITU| taneous sequentl al or
sleyraidafaliadan aargnome,ivodiffstensiated cpiqinama pEPleBHREcinoma,

phat maceut i cal co 0Si s to.a patien

RRHug SrsAme eagte iy (S BraRh st tye B bioy
$Rkdgld, ke 0stcBRERNGyBIORT ABE:EeLs) lfs}'ﬁiphsmrdistﬁdérs Qnsryaets, buccal
contai ned i n separate containers, 32. A kit accordjng

teavity amdwplmgyrccr (osd) lightonewe mesily pharyak. spdl wtssting colon-rectum,
h t
Joae TR §Rurk SERE S HS B S BNT Fldh it et 8 R mia

defined in cIa|n114 and (b) a conpound havi ng
an i - hy petiprdodfitfeating & disease tor dispyder ansing &par ahmermal cell growth,

B e TROF. PREPACRRY I LA AR SR L Agpdent in need

thereof a compound which is a fused pyrimidine of formula (I") as defined in claim 14,

or a pharmaceutically acceptable salt thereof.

23. A method according to claim 22 wherein the abnormal cell growth, function or

behaviour is associated with P13 kinase.

24. A method according to claim 22 wherein the disease or disorder is selected from
the group consisting of cancer, immune disorders, cardiovascular disease, viral

infection, inflammation, metabolism/endocrine disorders and neurological disorders.
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25. A method according to claim 24, wherein the cancer is selected from
glioblastoma, melanoma, prostate, endometrial, ovarian, breast, lung, head and neck,

hepatocellular, and thyroid cancers.

26. A method according to claim 24, wherein the cancer is selected from breast,
ovary, cervix, prostate, testis, genitourinary tract, esophagus, larynx, glioblastoma,
neuroblastoma, stomach, skin, keratoacanthoma, lung, epidermoid carcinoma, large cell
carcinoma, non-small cell lung carcinoma (NSCLC), small cell carcinoma, lung
adenocarcinoma, bone, colon, adenoma, pancreas, adenocarcinoma, thyroid,

follicular carcinoma, undifferentiated carcinoma, papillary carcinoma, seminoma,
melanoma, sarcoma, bladder carcinoma, liver carcinoma and biliary passages, kidney
carcinoma, myeloid disorders, lymphoid disorders, hairy cells, buccal cavity and
pharynx (oral), lip, tongue, mouth, pharynx, small intestine, colon-rectum, large

intestine, rectum, brain and central nervous system. Hodgkin’s and leukemia.

27. A process for producing a pharmaceutical composition which process comprises
combining a compound as defined in claim 1 with a pharmaceutically acceptable

carrier.

28. A kit for treating a P13K-mediated condition, comprising:
(2) a first pharmaceutical composition comprising a compound as defined in
claim 14; and }

(b) instructions for use.

29. A kit according to claim 28, further comprising (c) a second pharmaceutical
composition, wherein the second pharmaceutical composition comprises a second

compound having anti-hyperproliferative activity.

30. A kit according to claim 29 further comprising instructions for the simultaneous,
sequential or separate administration of said first and second pharmaceutical

compositions to a patient in need thereof.
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31. A kit according to claim 29 or 30, wherein said first and second pharmaceutical

compositions are contained in separate containers.

32. A Kkit according to claim 29 or 30, wherein said first and second pharmaceutical

compositions are contained in the same container.

33. A product comprising
(a) a compound as defined in claim 14; and
(b) a compound having anti-hyperproliferative activity;
for separate, simultaneous or sequential administration in the prophylactic or therapeutic

treatment of cancer.



