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SUBSTI TUTED QUI NAZOLI NES FI ELD OF THE | NVENTI ON Thi s
invention relates to the discovery of prodrugs of
waubsnssarat ed anal ogues of the sel ective pl at el BET/GB2009/050517
l)120757WI owering agent anagrelide which have reduced potenti al
for cardiovascul ar side-effects and which shoul d
therefore lead to i nproved patient conpliance and

drsases. More SEESITLINY BANIOLILES 1St on

relates to prodrugs of certain imdazoqui nazoline
derivatives which have utility as platelet |owering
FIELDQE JHE INVENEKON The conpounds of the present
i nvention function by inhibiting the formation of
bl ood pl atel ets. BACKGROUND OF THE | NVENTI ON
This invaméign edlatde tcthe dscbvary iofl eut{sAgrtad am{agues sahe iselectjve platelat lowering
novel orally adm nistered i m dazoqui nazoline which
agent agagrelidq W&&ﬁ%@?&%ﬂﬁ}%ﬁ%ﬁ SE S AR oGRS MR should lead to
improvatf Blich Eoﬁ?ﬁzﬂm@ UhRAS RSy il teNGedunBRt SBRAYeIBroliferative diseases. More
nmyel oproliterative di seases (MPDs), such as essenti al
specificalty,ahb pegsefenyentioE TlatesHe certain imidwvagqwdazgoliat deevativesmthich have

utility agawi%@gélpﬁvg:ﬁpg %tgelﬂ‘&g} &rgzlﬁlg;: %isc%glptoﬂrrlc?sngfo t&lie %rersier?tklhvg;ltgieon function
by inhititidg fheSdMaB¥Rylopoeisils AMEA hel BitRtamPhdsidir &Hlood platelets.

qui nazol i n-2( 3H) - one (hydrochl ori de nonohydrate), is
shown in the follow ng forrmula: position The princi pal

BACKéI Qﬁ]ﬁf)f £ ﬁfl ﬁh{lde are cardi ovascul ar in
A%WMpﬂkpitations etc and limt the
utility of the drug. These are largely attributed to

its nmetabolismto 3- h droxyana%e‘l ide. This conpound
Anagreliges  dyfschioridg y(AF%M 1 0 X5€r1d8ie 140- # ol RPVRbr @bt eelministered
imidaz ﬁirﬁ?oﬁﬂ’éh{)vmchosreleg{i ggﬂ:&dces gm%}gp%lﬁlft (ﬂé SuBRhe Ll QL used for such
I'not ropl ¢ agent, tha anagrelide rtself. Furthernore
purposep| as ntheexpasume b myekprifabolid t disabeer(MPRat march as  essential

thromb(%lmc‘éftt}{qeﬂgg a%&gl %W glg: ?n %@?ﬁﬁ%%&w: (2)%]5% %ZPQ{ g}%tegarltietnlg aa? increased
thromb&RNE QY UERL denfca? &l &8re0bt ﬁfaékb!@%lb{l\g ,9Icﬁ&11&6695-%kﬂﬂ€oﬁrgtidazo[2, 1-b]-

anal ogues has been investigate i ch has shown t
quinazolin-2($Hpossistshewn as thethyduheblemde alyplohwdmtglio dii fajogingufpsmula:

at that position and yet still retain the

anti - negakaryocytic actions of the drug. Furthernore,

t hese conpounds have &onsiﬁerably | ess potential for

car di ovascul ar Y
\)ZO HCI.H,O

N
Cl

3 position

Preparation of anagrelide hydrochloride was referred to in U.S. Patent Nos. 3,932,407; RE31,617
and 4,146,718.

Anagrelide is a unique, highly selective platelet lowering agent. In vitro studies of human
megakaryocytopoiesis suggested that, in vivo, its thrombocytopenic activity results primarily

from an inhibitory effect on megakaryocyte maturation. Anagrelide inhibited TPO-induced
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effects than 3-hydroxyanagrelide. Indirect steric
hi ndrance to the formati on of the 3-hydroxy netabolite
wOorenp/asssee be achi eved by substitution at the PCT/GB2009/050517
P120757W?-position. The 3-substituted conmpounds typified, by
he di nethyl or spirocycl opropyl anal ogues, are

notably | ess soluble at physiological pH (~7) than the
megakal y%rcﬂg%me% IH@QSG \é\@ép%gsor alﬁgénr Wi %ﬂ gsg 'Iﬁaigé’% SP @Qg&owmg it
to be hShl@hQOQfoke)ﬁt Sapletihl Anﬁigrld@de‘s s &Rﬁeaffd:dﬁ &dyehroid bﬁnlgﬁelefnonocytlc

the solubility is less than 10 ng/ L., The
dlfferenélév%. Jtimujated, ct?Béﬁﬁé@rO&PleﬁPI 05 gizrvlegyd Biagivphags eRlonyissmulating
L

factor, cﬁ:g%’l%ﬁtratfr%r th€ %ﬁ? ]Ety Z?@ ggsp c}%‘l&%@nd ggiﬁgtﬁiﬁ{me#%%a}lyd@tlc illzgage.

diSSOCIatlon constants (pKal and pKa2) of 2.9 and 9.8

were estimted fromthe uMI /p rofile o .
The drugn gt iy veple prkeh gl L S ﬁgi%h@@’v?ﬂ BbLﬁ & qoppiderable
clinical V@@ %n IHa&rcdHéht Q@ﬁlféﬁfpﬁlﬁ@[‘aﬁv@gﬂé%é‘ss s8] 40istdridt thEMRBbeythemia.
material dissolving in the stomach at pH 1-2 nay

Anagrelteewinpsharetd be tHectvacddraleraye pll—resucﬁng Thd snapnteigengt [glatelet count

ot en robl.ens. for the ntita ye sor
ctose B S0HE nDof ey et Tr A0l oF i HERRBRRY R isgondary 0 o
myeloptiR&ht R TRAksordeRt €8S 'tﬁﬁe t&%o%;ﬁ&@%%@& edANRer &) hqﬁatle}%t count <
m croni sed prior to filling into capsules for clinical

600x10UEe rangeé isur & toakl wakksalis ehetiagority Bifiipstientsl thnadatelei daint can be
s inherent pot nti-negakaryocytic agent -

reduced ar‘ild\}”f“ilmﬁlnle@:@bag qflﬁ/l taﬁa@@wv. vo doses of just 1-2 ny
- serve to limt the potential problemof inconplete
absorption. Indeed, a radiolabelling study in humans

In earlyshawetdert thiats, fhel towi fregiueiitty mpattedddnenses¢ifeats Ahs @thet tlmgl headache

were pgtiGeobrbhl ATRS T hSF Ry PEREY hEhtoa i most requentl

reportecd@fifu8lrefalidSA HO§8reaRS QAL PAp RDNS, Cedem iRV Rlentio, FahQ8B omiting,
patients requiring Iar%sr doses either as the result

diarrhegyfdizzgieas pnda dcpgrgnzgmam” thgset effackreardralldikehyi @hatse from the secondary,
cardlovascuISaF| lsz?rt%}S]ac roggzl 1 etd w{{l‘ls %rel];c?enr]eglhtlg%pﬁon% 1ts 1n%dl¥1tory effects on

human @b@sph@dléﬂ&aseTHl $P]DEL1|IId hﬁa@&]@cﬂis&d pbt@nﬂ EBE IlIDmhlbltor with an 1Csg
Increased variability in attained p

value of ot Bt fcht nBFiBONEn C&aéﬂgféq&}%%ﬂl avhlbmrp el W 439 nM). Inhibition of
myocargi%L:P?gﬂuIeIg q%a?lg é)rSIélll% BH&ECKJ&; ﬁn{rg%sbd&ﬁéis h}fésito%%t o%cé%néractlons of the
heart), etr¢aged chronotropy (increase in heart rate), and peripheral vasodilatation. Such
cardiovascular manifestations of this inhibition are typically seen with the classical positive
inotropes, milrinone and enoximone, and exploited in the short-term acute treatment of
congestive heart failure. However, in the treatment of a so-called silent disease (i.e.,
asymptomatic) such as ET, the cardiovascular side-effects of palpitations and tachycardia

associated with anagrelide limit its utility and a significant proportion of patients — reportedly

between 25 and 50% - fail to tolerate the drug during long term treatment.

The PDE III inhibitory properties of anagrelide are quite distinct from its platelet lowering anti-

megakaryocytic effects. Indeed studies have shown no correlation between potency as a PDE III
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cardi ovascul ar profiles, problens of inconplete
absorption may be encountered. |nproved water
watoahsd7d¢ y t hr ough the use of appropriate opePCT/GB09/050517
pro- drugs of anagrelide may therefore offer
Significant advantage in mnimzing this
ri sk. W2004/ 063172 rel ates to the use of
az r
inhibito haglra.la%lglu% %ﬁ(ligyg)n%/t% ﬁgct Efrgf & %%gﬁc?e tal% if? }g)r%é%aﬁ] gpharmacologlcally
active ridtehadies, @3- h}tcﬁb)@fahﬂgelﬂcﬂé@a@ﬂsana@te@he ok gadApreaetlly &nawd as SPD604
bronchodi | ati on, SUMVARY OF THE | NVENTI ON Thi s
or BCH2A4ENt $‘éfﬁrlﬁ)‘f15]\YI ta% gatqebwab f%’(ﬁlfll}@ be @fveral}pa&qlté mogepotent than anagrelide
asa PD%??: 1}‘1?113%&6 W ﬁﬁ'ﬁ Eéeétg‘@nglgl}tg (I)rggit @@é gﬁ gté)g’&%sé(ang tinerefore platelet
lowerlng po&mtiahdl egsdookvérhe amrdpo@ot thve tBe parent drug. Anagrelide’s active
yd anagrelide is blocked either directly
metabOQé SHrp SPRIrY Y80 Rty $r§;at¥>se>g:ﬁsf§flg fhqst ghyhe pasent drug with
typical BXRHY %eﬁﬁgez D513 Yar e TRuS B WRbECakiBn ULOMCaragRAd AdBLely to be a
anticipated in vivo conditions) than their ring cl osed
nwyncamabw@uesmo@h@mungoghehpmmamoﬁ@bdﬁ@r better absorption
fromthe @ tract. Such conpounds woul d spont aneously
and conpletely ring close at pH 7 or above thus
In addifibh @bl (A8 hvERARIE Bl 81l adPR RN SRk tsd@sbdigtel NGith NESE 1M Rthibition, the
cl osed anti-nmegakaryocytic (platelet |owering) %ents
consequept eleyatigs pé mAg\’IBuqae ulegtli o anSinticeggr¢patqyy efftect: eWhye tipitially this
propertg gnnegrg ﬁ%% at§ 23 E?(r%?l%glg %h eggesnél?]t{ ‘ﬂ?ﬁgl?g%@étﬁllaogdtleﬁ&Cgredisposed to
greater pﬁhﬁfmﬁ&ﬁﬁk irkRet IchIprzﬁftll Iblate&m defiiemn; ein rpee@ye dpald éave haemorrhagic
onpl i ance and convenj ence enabllgg a_broader spectrum
Conseql@pceﬁa&nﬂ@m@ ange By @pt bedesiiably. Indeerd by hagmongicgeatsgtecasionally
seen in Flaney BEhA YA ABESaHFBe bhe |6 SERBRNER G af-aggrogatory
effects whetniboted | faggedy thy 8+(3H ' alagsetide ran[igén avaghedtinge of platelet reduction,
u G ou s such as t-hutyl and other bul k
ComPO“rS‘HBCE: k‘?%g;fl grBug tl&r Blt‘?rﬁ‘f}é‘me)é’b‘gb asBiring At &y f’F‘FﬂB‘?I}hY concomitantly
admlms%trécll |(fYsobeBT Pabised, (pilaf @hcddi@iisnPOSi-DiPhagflide have been shown
substituent conprising a |l arge group at the 5-position
likely td excespihetiedittodCst ealiesabt inhihimelesf patclesaggregatine by a factor of 3).
3-position by the netabolising cytochrone's active
site. This should inhibit formation of the
The PDEANkh @&t &t shdri st -efRchyidst@nagh @ha delideTi@thédi@nean that
cl osed conpounds of the present invention are

many patigisthayel tp Usetvefched & thserrdyi sieniisapt dltarpagive theragy. mapely that with
hydroxgﬂ;é%ggt :[—%%&Xr, i rdnf> DE[S ! A lmﬁ@ﬂ" %hérgfcyd %%[ﬂr}{étglyol{t@n\ghlch inhibits

ribonucleoside diphosphate reductase (RNR) with resultant profound effects on DNA synthesis.

P120757W

Ribonucleoside diphosphate reductase catalyzes the conversion of ribonucleosides into
deoxyribonucleosides, which are the building blocks of DNA synthesis and repair. Inhibition of
ribonucleoside diphosphate reductase explains the cytoreductive and — most importantly — the
mutagenic effects of this compound as well as its platelet lowering action. Hydroxyurea is thus
officially classified as a “presumed human carcinogen.” As well as possessing the potential to
induce leukemic transformation, hydroxyurea is associated with the induction of difficult-to-treat

leg ulcers.
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cardi oactive potential) than the active netabolite of
anagrel i de, 3-hydroxyanagrelide and yet al so
waopnsssdagly retain their anti-negakaryocyti cPCT/GB2009/050517

P120757Wgctlwty I ndeed these conpounds have therapeutic

I'ndi ces which are nuch nore favourable than that for

anagrelide itself.ln one enbodi nent, the present

i nvention conprises a prodrug of an anagrelide

anal ogue conprising a 3-, 5-, 3,3- or 5,5-substituted
Faced witiaghie| dikdenr:0 P eidighent Rigtond, @hereXanptiear hdedt o€ a3new agent in the

substituted derivatives, first pass netabolism (of the
treatmeptej throghoc ige iy Bigh 4 anslesgiveyn tt%)ef:f;‘ectwla PSRJeRRsY EIPPigals but with

reducedI §r ﬁillll{lﬁlg.f Li¥e Qk G eWhﬂ%: rhnRQIfeh&& yt é@ﬁsﬂ Vﬁﬂs mechanism of

lates to pro rugs of an~anagreli de ana?ogue erein
action, n‘hle Aisitapiass tonet wab (atd thmd Bsédiged wnth espibndsadarariecegemltnfg from its

3- hydroxyanagrelide is effect] bl.ocked. Accordi ng
secondary RMREMFOEEINTNY ROUHPYER, laterlyr BY it Vit SR Rt fp SORelide. 3-

hydrox Phagiefidul a (I) or a pharnaceutlcally acceptabl e salt
or solvate thereof: (1) wherein: RlL, R2, R3 and R4
i ndependent |y represent hydr ogen or a bl ocki ng group

e G e EPRL BT T g v e
pharmaédkindtié Rb€leaftRCHRE;. e thlieNthaR2ife T AhOgrefiR: ﬁ"]ﬁ’sta‘]ﬁ hr (2.5 hr for

together with the carbon to which they are attached
the mefabplitel ngcesckating Geaugnt vhig AnuRcrEns (e tpreviengs per day). This,

combin%tvgiﬁlg ltlil sfd%ae?%ct% n%l%tfﬂet hc%n a@ 98 S%)?%a%igntg?{)lglglﬁgcggﬁghermore,

tach énal nder of

anagrelidy dﬁr&@%ﬁ)ﬁs Rb larR®, firR7 pagidefiRe:t &bﬁO%&Clbadlﬂgl apesudeidttaple intersubject
sel ected from hydrogen, Ra and RO is Hor Cl-6
variatiog) 1y elRgrd §XRRMESt i 1 fgrF e P@Feaaalbe oftpablsi diyg response. Also,

exposuljégtg éﬂ@gﬁ]?rmgll‘?gg ﬁm L.Cthg%ngt lﬁt&liﬁ? QX]%{'CS c?gmgtlﬂllﬁ/yﬂe\’\!vee%g[gatients since
oa % ereln eac oregol ng grou
its fornmeipn e d@pdsndemabﬂl YCERIbS! art epBehcdwhisd exfiegionuisshighigsdapendent on
I ndependent | ro t he group conpri Si hal o
exposurm;ar E&gﬂmg 8 iatsr(agzgr@t gmgkekﬁ 1B%Bﬁfpa3éﬁf‘c§u he need for
careful g@ésegi_]egltlbﬁ' 1@pﬂféﬁ{s%ﬁl%%éa%| Wivh AcgRRdabl e cation; X s O

US4256748 discloses a number of imidazo[2,1-b]quinazolin-2(3H)—ones which have an
analogous structure to anagrelide and which are said to be effective in the treatment of
thromboses resulting from their anti-aggregatory effects on blood platelets mediated by PDE III
inhibition. =~ However, this disclosure does not appreciate the entirely separate anti-
megakaryocytic potential (reducing platelet numbers) which could be associated with some

analogues.

Similarly, Kienzle et al (Eur. J. Med. Chem., 17, 1982, 547-556) describe the use of 1,5-

dihydroimidazoquinazolinones as blood platelet aggregation inhibitors.
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Ra is selected fromCl-6 al kyl and C2-6 al kenyl,
either of which is optionally substituted with 1, 2,
W®2004/188796 Rb; Rb is sel ected from hal o, PCT/GB2009/050517
P120757WBrlfluoronethyl cyano, nitro, -ORC, -C(OR C,
-C(0)OR c, -OC(O)R c, -S(OiRc, -N(Rc)Rd, -C(0O)N(R
c) Rd, -N(R c)C(O)R d, -S(0)iN(R c)Rd and -N(R ¢)S(0)i R

c entI hvdr . 0 e Re..
e g5, £y SERPRIRL EEBEEE Lt A RSy Pt e
same tl(iﬁe wWhvigh d seduetd aeadl| of PDESHHMhtbﬂoW tabtivity dnd 3heréfod¢ unwanted
5 substltuents i ndependently sel ected from hal o,
cardiovgsealapeffedtt-no, hydroxy, nitro and G _6 al koxy; and 1is
0, 1 or 2; and wherein RL , R2, R3 and R4 are not al
hydrogen. In an enbodi nrent when R5 and R6 are each
It is an la'ail of t}temmseRV irafﬂnitid%Btoarverdm’[e oiols ﬂehmmexgei pbon td, improve on the
ano, 6, al . .hal Cl-6 al kox
propertZnl poBaaPBEPRERy . THN Tafs BnHBHP DR AT Sherpiadn ansgrelide
derlvatl% %hﬁ:% a3 1&%}(;15&1 BAERh@ne Bdu@b&a N L8885 bRRMNY G ive to prior

her of and R2 i s not hydrogen.In an enbodi nént:
art conmuadsdnﬂzhe ap@mendepelmgs*ﬂsl fybr setiel treetivfatiom etheregalowypcytopoeisis
provide%%l%pfr: gllsélﬁ%}ﬁ% treﬁmgyltl oﬁ{?”«?ﬂlwélpél ﬁl Eg!pdfesglek%v%lngoer? ¥cl|ré especially
beneficdl k&duto thal, kypydy 1eks ﬁﬂ?ﬁﬂlt@?}; Kc\ﬂw rewREls PAYsgidiesterase 1T (PDE III)
optionally substituted by 1 grou chosen
and yet syigaipiaabyestlll rgtairy enr aﬁ@n@g@wymwm pid gfgvce Rlgtedet lowering properties.
hydroxyl, cyano, nitro, Cl-4 al kyl sul phonyl and COCH,
Cl-6 hydr oxyal kyl ; Cl1-6 carboxyal kyl; and sul phi de; or
It is alfRl dasichbR2 tlia0gh¢ Rempoiitds bhehec preéban ihoenthincthoiefiawr @n improved
attached forma C3-8 carboc¥cl ic ring may be
pharmagiinasisaProfile Upstidt DRt PmPlippcs agd ofmﬁgrec eaesiency of therapeutic

responsh.y gﬁg?ﬂ#@@b}éﬁ% 518{30:;5}2“9%‘88@1)% vira‘ly{ﬂ ,goo 1@Lﬁtlon of action i.e. long

half-lifeainkyilve ul Adibtigrlallgrid isCOBktheo mirRlto gmolviR? comgedriue rthati aréy available via

relatlveéq q%g%éa;{lgggy%get\é}:hﬁr%@esg&ey are attached represent a C2-6

The compounds described in relation to the present invention satisfy some or all of the above

aims.

SUMMARY OF THE INVENTION

We have found that analogues of anagrelide in which the principal site of metabolism is blocked
by an appropriate group are likely not only to have improved pharmacokinetics but also a better
side effect profile. This would be expected to lead to better tolerability and improved patient

compliance enabling a broader spectrum of patients to be effectively treated.

The compounds of the present invention are surprisingly beneficial for two reasons: they have a
dramatically lower PDE III inhibitory activity than 3-hydroxyanagrelide, yet still retain potent
anti-megakaryocytic activity. Indeed these compounds have therapeutic indices which are likely

to be much more favorable than that for anagrelide itself.

5
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al kynyl group bound through a double bond to the ring
to which it is attached and being optionally

waubststae ed by one to three groups i ndependene¢EHGB2009/050517

8e| ected fromthe group conprising: hal o, hydroxyl,
cyano, G _4 hal oal kyl and COOH, provided al ways t hat
one of Rl and R2 is not hydroxyl when the other is
nmethyl. In a preferred set of conpounds, Rl is an
optionally substituted Cl-4 al kyl or C3_8 cycl oal kyl

Accord@ig@blpne hipedr dI1tRS plesad iiBehti®, teeRQi6¢ded ReomBowdid of Formula (I) or

opt i onaIIy substituted Cl-4 al kyl or C3-8 cycl oal kyl

apharm@fs%msal Onieeptaplesnls o edvale sshds are those in which at

| east one of Rl and R2 is -C(H n(F)1n or -C(H)
n(FpmC(H p(F)g, where m= 2 or 3, and n = (3-m; and
p=2or 3, agfq = (3-ple Mre preferably at | east
one of RL,and |R2 |§|CF3 CHF 2. Most preferably, at

| east onBc R N\s CF3.1n an embodinment, Rl is
preferably cyel o |, CF or CHF . Most
pr ef er abl net In"an enbodinent, R2 is

preferabRy rreyl yl, CF3 or CHF2. Mbst
preferably RZngs met hyl R?I'n another preferred set of
conpounds, nd R2 together forman optionally
substituted C3_8 cycl oal kyl group. Most preferably
this is a cycloprdébdyl group. In a particular set of
conpounds, Rl and R2 are each nethyl or together form
met hyl ene; or Rl and R2, taken together with the
¢aeon atomto which they are attached, form

cycl opropyl. In an enbodinent: R3 and R4 are

[ ndependently selected fromthe group conprising: H

%glafgd RQ:X F}Il< aeﬂ%rl] glrr g%’égthggfeggarﬁkéﬁﬁﬁx —a?ldEﬁZK Kaﬂ&]l ogether with

the daylmlnaaIMybh ey pse awychbé, fonhlc@alabfopys Ld)li)S)ﬁlB totﬂtRédmb)R lis methyl
to groups chosen i ndependently fromthe group

F PR NS hydr oxyl, cyano, nitro, Cl-4
al kyl sul phonyl and COCH; Cl 6 hydroxyal kyl; Cl1-6

two, three or four of Rs, R6, R’ and R® are hydrogen, and the remainder selected from R*

and Rb;
R’ is hydrogen, C).6 alkyl or a Group I or Group II metal ion;

R* is selected from Ci¢ alkyl and C, alkenyl, either of which is optionally substituted
with 1,2, 3,4 or 5R";

R® is selected from halo, trifluoromethyl, cyano, nitro, -OR®, -C(O)R®, -C(O)ORS,
-OC(O)R®, -S(O)R®, -N(ROHRY, -C(ON(RHRY, -N(R9)C(O)R?, -S(O)NRHR! and

“N(R)S(O)R";

R¢ and R are each independently hydrogen or R®;
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car boxyal kyl ; and sul phide; or R3 and R4 together with
the carbon to which they are attached forma C3_8

w@ 200088724 i c ring may be optionally substitut eBCTHGBL00VO50517
porsywg 97 0Ups chosen i ndependently fromthe group

conprising: halo, hydroxyl, cyano, nitro, C _4

hal oal kyl , Cl-4 al kyl sul phonyl and COOH;, or R3 and R4

oget her r en a | .or . al kynyl .
BBl AP T W B S Py
Wwithi1s 2 a3, tagredibaidetre indgp&iath Oy edldcye dSudra thiatol t @thob¥mBide hydroxy,
to three groups i ndependently selected fromthe group
pigRpA&gdkor® @d hydroxyl, cyano, G _4 hal oal kyl and

COOH. In an enbodinent, R3 is Hor Cl-6 alkyl.

Preferably, R3 is HIn an enbodinent, R4 is Hor Cl-6

hiskyll orPreferably, R4 is H In an enbodinent, RO is H

or Me. In one enbodinment, RO is H and conpounds in

which RO is H enjoy good solubility. Wien RO is a Cl-6

B AYLimBsakent, RUGHd RS ali\@each t?ﬁ@tﬁ’y@%rlt(l)éetﬁe@ Bk h{eﬁgllene; or R! and R?,

activity is effectively elimnated.” Me represents a
paen fogathar with preefagvanetd valiktythe g atesatiatheenforml qychpropyl.
enbodi ment, R10 is H or optionally substituted Cl-6
al kyl . Most preferably, R10 is Cl-6 alkyl. In an

B AR ehbed@inedt Nt R* 4R GadiSmblayPor K& and R eNenlt8gdiBer with the
preferred. In an enbodinment, Xis O 1In a further

erbodionehich Ry asheftarbedh fern exgdqnseriént |y sel ected from
the group conprising: H, cyano; Cl-6 al kyl, C2-6

al kenyl, C2-6 al kynyl, C _8 cycl oal kyl wherein said

al kyl, al kenyl, al kynyl or cycloal kyl groups may be

In an erfSdiRB@l dn¥ of ulesd bit e €sl1dWing ptsvides @psIyps chosen

i ndependently fromthe group conprising: halo,
hydr oxyl, cyano, nitro, Cl-4 al kyl sul phonyl and COCH;
G1- 6 Whelr theycanpplind Gbf theclatlbwingdbkayila: and sul phi de; or
Rl and R2 together with, the carbon to which they are
attached forma C carkﬁcycl ic ring may be optionally
substi t ut egQ 0 _5\groups chosen independently from
the group qr i sﬁ'ﬁ al & hydr oxyl, cyano, nitro,
Cl-4 haGI o Clng yMsul phonyl and COOH;
R1
2

R
R’ R

then R’ and R® are not each halo; and

(i1) the compound is not one of the following compounds:



or Rl and R2 together represent a C2-6 al kenyl or C2-6
al kynyl group bound through a double bond to the ring
W@ 000h380P6 it i s attached and bei ng optional |y PCT/GB2009/050517
gubstituted by one to three groups independently
Sel ected fromthe group conprising: halo, hydroxyl,
cyano, Cl-4 hal oal kyl and COOH, R3 and R4 are
hydrogen; and R7, R8, R9 and R10 are hydrogen. Anot her
preferred group of conmpounds is those in which neither
R1 nor R2 is hydrqgen. HAnongst these, it is preferred

when Rl and-RX\a dﬁnﬁNindependently sel ected from
the group dp singl cy C 6 alkyl, C2-6 al kenyl,
C2-6 al kyn AL he al kyl, al kenyl, and al kynyl

P120757W

groups may be optional lly>substituted; or wherein R
and R2 together with the carbon to which they are
attached forman optionally substituted C -
carbocyclic ring or wherein R and R toget her
: ' ' C2-6 al kenyl or
Inaneﬁgg%ﬁgﬁﬁ§%y @%ﬁgggﬁﬁxgﬂﬂgﬁ%%gyﬁgﬁ% Ra is Cl-6 al ky
5 optionally substituted with 1, 2, 3, 4 or 5 Rb. In an
enbodi nent Ra is Cl, C,, G or C4 alkyl, any of which
is optionally substitutl®d with 1, g or 3 Rb In an
enbodi nent Rb igﬂéflect- m halo, trifluoronethyl,
cyano, nitro, - '
-S(O 1R, -N(Rc)Rd, -
-S(O IN(R R11 and_sMRg)s wherein Rc and Rd
are each independgntly drogen or ~C _6 al kyl
optionally substituted N%th 1, 2,3, 4o0or 5
substituents independently selected from hal o, cyano,
am no, hydroxy, nitro and Cl-6 al koxy. In an
enbodiment Rb is selected fromfluoro, chloro, brono,
ora Ph"}r@&ﬁ‘iutg’iﬁ& ‘le‘J‘SIPtES‘hlﬁtgﬁf/Pr, Soi‘gﬁé‘h%l?rer‘?ﬁt ro, -ORC, -C(ORC,
-C(0)0OR ¢, -0C(0)R c, -S(O 1R and -N(Rc)Rd; wherein Rc
and Rd are each independently hydrogen or Cl-4 al kyl
10 In an eropndimaet thy caupamnidtisiolette witdwing Formarla:3 substit uents

Rc) C(0) R d,

or a pharmaceutically acceptable salt or solvate thereof.
15

In an embodiment the compound is of the following Formula:



10

15

20

25

i ndependent|ly sel ected from hal o, cyano, am no,
hydroxy, nitro and G _4 al koxy. In an enbodi nent, R5,
WORN0IRB7d R8 are each hydrogen. In an enbodi PENGBR(8/050517
gonmpound is of one of the follow ng Formulae:or, in
each case, a pharmaceutically acceptable salt or
sol vate thereof. In an enbodi nent, three of R5, R6, R7
and R8 are hydrogen, angthe other is selected from Ra
and Rp. O nention are 'fonpounds iR? which R7 and R8
are each hydrogeng{l n a t the conpound is of
one of the follow ngYf Qy ein R5 is selected
fromRa and Rb; or, i ¢h casge, armaceutically
accept abl e salt ops 0 Wth regard to
e, for exanple,
sel ected fromRa and RR’ mhereln Ra is Cl-4 al kyl
optionally substituted with 1, 2 or 3 Rb; and Rb is
selected fromfluoro, chloro, brono, iodo,

trlfl ORC, -C(O RC,

orap ha“&f‘%ﬁ) y ac&fﬁt 63’1&?@0%6(0653‘%{&1%%% -N(Rc) Rd; wherein Rc
and Rd are each i ndependent|y hydrogen or Cl-4 al kyl
optionally substituted with 1, 2 or 3 substituents

In an emwé@ew&?e it IHy @@me@%enb%mﬁﬁtaﬁo is ydgegsn. G #byl or a Group 1 metal
ion. r‘lfiaﬁe(r%gtrgelr %ﬁrﬂ?cﬁﬁgnpR— 51)4%1 3. an. tﬁrgt%%ge r[ﬁe]tPD%S 1 sinhrbrtrng

ecte uor 6 cﬁloro rono,
activrtyrls teffoctiveby h})'nlmnamelt hMeyr,epteBen‘td; a qractived driyl preferred alkyl substituent. In

anotheraltggPBHLOR n@?fﬂ B o ih leFeLgrw?yrn i BfspRppunds show

srgmfrc?rﬁgz RhBYES Wa@?osr@)lﬂbrhtlyn §8d1§ﬂf09$ré'§§rws a Bﬁtl@ﬁlg}?? WketrSd Group 1
one of the follow ng Fornul ae: wherein

metal. selected fromRa and Rb; or, in each case, a
phar maceutically acceptable salt or solvate thereof.

Wth regard to each of the above Formul ae, R6 may be,
Accordrfn%rto ePoRiilae(l), pbeastibe forae, R, RAAnRR® a‘ﬂ@ﬁ&@ﬂo@eﬁ@mﬂ&he remainder
4 al kyl optlonally substituted with 1, 2 or 3 Rb;

selectedsfipmb ang Rsel ect ed from fluoro, chloro, brono, iodo,
trifluoronmethyl, cyano, nitro, -ORC, -C(ORC, -C(0)OR
c, -0C(0O)R c, -S(O)i Rc and -N(Rc)Rd; wherein Rc and Rd
In an erAb@liRaRiR 4 indepengesitlonalty ditegeredoritiCl- 2 3ak ky b R®.
optionally substituted with 1, 2 or 3 substituents
i ndependently sel ected from hal o, cyano, am no,
a
I e R o S PA G PP BB TR e 1, 2 or
3R" nltro, nmet hyl , met hoxy, trifluoronethyl,
trifluoromethoxy, carboxylic acid, aninonethyl,
fl uoromet hyl, chloromethyl, brononethyl, dihal onethyl

In an SSbITRLAYRE UL RBRBYA - from halo, trifluoromethyl, cyano, nitro, -OR®, -C(O)R",
-C(O)ORS, -OC(O)RS, -S(O)R®, -N(RORY, -C(O)N(RY)RY, -N(RC(O)RY, -S(O)N(RHR? and

P120757W

-N(R)S(O)R?; wherein R® and R? are each independently hydrogen or C;s alkyl optionally
substituted with 1, 2, 3, 4 or 5 substituents independently selected from halo, cyano, amino,

hydroxy, nitro and C,_¢ alkoxy.

In an embodiment R’ is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, nitro,

-OR¢, -C(O)R®, -C(O)ORS, -OC(O)RS, -S(O)R® and -N(RY)RY; wherein R® and R? are each
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15

20

In an enbodi nent the conpound is of one of the

foll ow ng Fornul ae: wherein R7 is selected fromRa and
WORN09/038796 N each case, a pharmaceutically acceptEHBEB2009/050517
8alt or solvate thereof. Wth regard to each of the

above Formul ae, R7 may be, for exanple, selected from
Ra and Rb; mhereln Ra is G _4 al kyl optionally

indepe Fr?t?t Ihylc‘i}(%gor O al%ylo oggomiy @%dstlﬁk%ed i ellec£ (% f3r AUBstituents

T oimD; uor ome , Cyano,
independeditlyoselectddGrom ©410) Rano; £0idp Oy deox y, Aletdland (CM a-ll&{x@) i Rc
and -N(Rc)Rd; wherein Rc and Rd are each independently
hydrogen or Cl-4 alkyl optionally substituted with 1,
In an en%b&flmgnts H]péet (l)ftkﬁe Rb S‘R] ﬂﬁilqgea[}g ﬁgcth] % d? %h& i:lfee(ghér 19 lg@écpfrom R* and
ano, am no, hydroxy, nitro d
R®. Of fm:‘nnm are b mRBunds is ethédt Rarfdrharé Ieatdnrlgfdmg&hor 0, br orm,
i odo, cyano, nitro, nethyl, methoxy, trifluoronethyl,
trifluoromethoxy, carboxylic aci d, am nonet hyl,

In an erﬁﬂ)d&?&%ﬁ@wm &Jﬁ'd% 8 &1l ihe RIBIRAIBEHuacdi hal omet hyl

P120757W

and nethylsulphony I'n an enbodi ment the conpound is
of one oR® he fO||0MAng For nul ag’wherein R8 is R®
sel cte /from Ra and Rb; N, in kach case, a N /
tically a > L. or sol vat€ S ﬁg/’N
th ®o eac verFdd nul ae e, O

G _4 al ky optlonally substltuth>mnth 1, 2 or 3 Rb
R°and Ro i's sel ected fiom fluoro,” chloro, broms, iodo,
trifluonpnethyl, cyano, nltro ORC -C(O RC, H

- N( Re) Rd;_nker eN
en or

or 3 sub
tly selected from hal cyano, a
5hydroxy, nitro and Cﬁﬁﬂ al koxy.l'Tn an enbodi nt R8 is
sel ected fromfluoro, chloro, brono, iodo, gegno,
nitro, nethyl, nethoxy, trifluoronethyl,
trifl uero Q cad bo ic acid, am nonethyl,
PﬁgFggesﬁﬁ a:éalorg 4$N’ bronnnethyl, di hal oret hy
and net hyl sul phonyl. In an enbodi nrent, two of R5, R6,
R7 and R8 are hydrogen, and the aother two are
or, in eqeh&éfgsreﬁ@bﬁmaye@&a%@@&mab@rﬁ@mr seluatREhere¥t. pention are
compounds in which R7 and R8 are each hydrogen. In an
enbodi nent the conpound is of one of the foll ow ng
With regmﬁrmleaeh vh dreeibov&RFoanaaRR amey ba,cfa)r Iemﬁﬁplen stédfdtd:cg/from R* and R";

Ra
Wherempﬁ rél Hl%pﬂpya@c%@a&ﬂamdewg%h 8F 35%5 e%é B fshisiestad from fluoro,
chloro, VMI‘BHIOr q8@, dufrRioRAsdn Al Sahdl Relmuore, -Broftd -BPoiB:, -OC(O)R,

each be, for exanpl €, |ndependentl
-S(O)R® and -N(R®)R?; wherein R® and R" are each 1ndependent1y hydrogen or C;., alkyl

optionally substituted with 1, 2 or 3 substituents independently selected from halo, cyano, amino,
hydroxy, nitro and C;4 alkoxy. In an embodiment R’ is selected from fluoro, chloro, bromo,
iodo, cyano, nitro, methyl, methoxy, trifluoromethyl, trifluoromethoxy, carboxylic acid,

aminomethyl, fluoromethyl, chloromethyl, bromomethyl, dihalomethyl and methylsulphonyl.

In an embodiment the compound is of one of the following Formulae:

10



10

15

sel ected fromRa and Rb; wherein Ra is Cl-4 al kyl

optionally substituted with 1, 2 or 3 Rb; and Rb is
w@zioesssseb from fl uoro, chl oro, brono, iodo, PCT/GB2009/050517
Brl fluoromet hyl, cyano, nitro, -ORC, -C(O RC,

-C( O ORC, OC(O)RC -S(O i Rc and -N(Rc)Rd; wherein Rc
and Rd are each independently hydrogen or G _4 al kyl
optionally gubstituted with 1, 2 or 3 substituents 9
i ndependenfi'y sel ected from hal o, Feyano, ani no, R

P120757W

am nonet hyl , fluoronmethyl, chlor thyl, br ormrret hyI
di haI onet ﬁlyl and met hyI suI phonyl 4y 1'n an embodi nent, R5

ZT

subsRit ut &d anaf ogu
pl atel et llowering agent anagrelide with reduced
potential for cardiovascul ar side-effects which should
lead to inproved patient conpliance and safety in the
whersimRhis selectay &lospRoaid Ry at i ve di seases. More
specifically, the present invention relates to certain
i m dazoqui nazol i ne derivatives which have utility as

or, in efth@ah&d, @ phhvieentigll agesepablersatwiBslsate Mgegtonpounds of
the present invention function by inhibiting
negakaryocytopoeisis and hence the formation of bl ood

With re%@rtglc or| gé %ﬁ gryli n‘?% Tﬁﬁphﬂ%ﬂ%@ﬂ%%@%&é from R® and R”

wherelmR%dsI O mmlmmbﬁﬁlgdsubﬂmmi&zlmm ma2 ot BrRY; wind BA is selected from fluoro,
sel ecti v duces pl atel et count Qs

chloro, Jigfof dpda mﬂe YOIRERYs YANhBitoy thR’ren&l B, -ocor:

—S(O)lRprya%hom(Rk)'ﬁdeR@feire\{@ 1 SRARESark '\éagﬁ’)mde%@ﬁ@:n@ﬁ RRESHE 8 Cl 4 alkyl

mbocyt hem a (ET), wher e an el evated pl atel et” coun
0ptlonaﬂﬁyulpmut¢dmltb at 2 en$ sultstiturorsa adependdntly sbletted fronskalo 'Ktyeno amino,

hydrox% ni.trp(a I%g%g I(éﬁ M Cotxg/r gng{pd?rgls 1eI | tOFZ iy selejcted from fluoro, chloro, bromo,

iodo, c@ﬂhcﬂaﬁﬁfd Nmé(h3t) nRagxiys tﬁﬂ@%n@b‘éh}ﬂhQnﬂM%ﬁfétHo‘iSﬁ d@rboxylic acid,
m)noa/ drate in the foll owi ng fornul a:
aminomethyl, fluoromethyl, chloromethyl, bromomethyl, dihalomethyl and methylsulphonyl.

In an embodiment the compound is of one of the following Formulae:

RY N ,\fR RY N ,\fR RY N ,\ng
m\\fo m\go m O
R’ N. M RZ N. N R’ N. N

11



Preparation of anagrelide hydrochloride was referred
toin US Patent Nos. 3,932,407, RE31, 617 and
W@ 24638748, Anagrelide is a unique, highly selBCT/GB2009/050517
glatelet | owering agent. In vitro studies of human
nmegakar yocyt opoi esi s suggested that, in vivo, its
t hronbocyt openic activity results prlnarily from an

i.nh i on.
AL Ot ELFFpEh: JRAS2YooyLe et uraton

negakaryocytop0|e3|s in a dose dependent manner with
an estimated |1 G50 of -26 nM showing it to be a highly
or, in e3¢B(cay 2 RhaHacenirally arqeaBblssal onsRIvaf theegofer yt hroi d or
nyel ononocytic differentiation stinulated by
eryt hropoi etin or granulocyte macr ophage
5 With regmld(myeaslu ofrtHeatbiong Fbantlae,, R denpbst foatelxatgp]leh gelected from R* and R”;

b A, 2 BOTRSHEE0 Tk s g rom fu
chloro, | BtoR@! rio&(hetrfﬂugrorﬁ‘élg%zlatr VaRS ni'ﬂl%s @Rwe@(@ﬁ{cbeC?@)OR -OC(O)RS,

consi derabl e clinical val ue in the treatnent
-S(0)Rinpal of¥(Bf IR e vdiciaie Rfi swh&Esare sach indepesdeatlyi laydrogen or C1 4 alkyl

opionaSORBREY DT 308 SR oG BPLASH! o, i,

10 hydroxE QHib abldl @S€ AT M dNeMbdMeRNRS i Okd&it &P romafiéstol Shloro, bromo,
patients with thronmbocythem a secondary to a

iodo,  qyped.opiesh i efal.i weetiigordioroményl retlnerogsheket earboxylic acid,
. | et, cO < Ly
ammon{eglﬁg, ??n&%ﬁ ?@gﬁo%?fﬁgyel%r.%h%ﬁnepwg, dr‘irgzjhgrrnleglgpﬁé#domgélylsulphonyl.
patients, the platelet count can be reduced and
mai ntai ned at a dose of 1 to 3ng/da In early
In an engbpdieidhe eqmpguad is pleonethe follg W@f}& l%(%fmr“éaﬁor ted adverse
15 ef fects AEs ot her than headache were pal pitations,
postural dizziness and nausea. During patient studies,
R® the noségfrequentlypfeported dreig-rel ated As were

P120757W

headache, pal pitatidns, oedemg/*fluid retention F
ealNvom ting, di : N

pai ef f ect 0

sec car di owg

aragrel™~de resultin

human phosphodi esterase |1l (PBE I11). Anagrelide is
R® potent PDE Il1 inhi stor with an |1 C50 val ugyeof -29 nM
(cf. m,rinone, a cI_SS|caI P [l inhibitor, ICBO

M -32h nM . [ nhi bityon cardlal PDE ds
poSiTti Ve_i otropy ea\rn f the forg

con$Jac o) of t

wherein R® is selected from R* and Rb;

or, in each case, a pharmaceutically acceptable salt or solvate thereof.
20
With regard to each of the above Formulae, R® may be, for example, selected from R* and Rb;

wherein R* is C;.4 alkyl optionally substituted with 1, 2 or 3 R®; and R" is selected from fluoro,

12



heart), increased chronotropy (increase in heart
rate), and peripheral vasodilatation. Such
wa@adissrascul ar mani festati ons of this inhibitPCGRHGBRE@®I/050517

l)120757W5yp| cally seen with the classical positive inotropes,

m | rinone and enoxi none, and exploited in the

short-term acute treat ment of congest ive heart

f.al e n fzca I
chloro, b%P}élnt 1%d(£2 %g@ie{l%fdmétﬂy aI:lr(%t g&%?l < IQSUC RE ((Sﬂ%R -OC(O)RS,
-S(O)R€amdi QURSRY &\FheﬁdndQ%ceﬁﬁcERfiSar@feabﬁﬂ1ﬁdldpahdleﬁhﬂ§f i@ogen or Cj. alkyl

tachycardi a_ associated with anagrelide |imt its
optionaljy ﬁllthflg)Jt%mlth ls? @hﬁﬁ?‘tsaﬁtenﬁrla(éfé’ﬁwe@HYéﬁleﬁﬁ@ fieft Ralo, cyano, amino,

e 13 r t
hydros, #86 SE8 01 HPAKE® Mo BRGER R Lotffid il Aidho! Bforo. bromo.
5 iodo, dyahd,binitar, ympthype mdtlescyoftriﬂnagmealﬂh}d,e tafleomquicthoxgj shirtoaylic acid,

from t el et ant i ic effects
arminomefiiiogt s ARGV ORO RGN o DR b gt py s phony .
potency as a PDE |11 P120757W0 i nhi bitor and

ant i - negakar yocytl c effects for anagrelide and its
In an epbodiviepaltwplob RTER IR gandngl are Agdiogen, matl dhobiheetwo are independently

eI, (i ol 0 3y Lot

10 was found to be over 40- foI d nore potent than
anagrelide as a PDE IIl inhibitor. Wth respect to
In an erpbshinpent thn canporagdak ef @mcqftﬂ@ﬁpfﬂllew@ Kanalacher ef or e
pl atel et | owering potential) it was however no nore
potent than the parent drug. Anagrelide' s active
met abol iter®3-HA, is present in vigPo in anounts R®

greany exceedi ng those of e parent drug with N /
D

ffects associated witgPDE Il ifhibition, thg®
consequent, el evation of cAWP can result in an H
grkgatory ef fec 'Ne [
(ge bene Al es
t em patl

I -P a.t e 1

gxcess, cquld have haenb: rhagi ¢ clotffsequences ahg on
Fhal ance may not be desiffabl e. 1ndeed the haemdRr hagi c
events occasionally seen in ET patients treated with

apnagrel § de g ght ) conbi nati Qn t he
Sheie! gﬁlf@glg@t BF 9%3#19 FERIQRoF Eee e Br @Q@ ‘by 3- CH
15 anagrelide and an overshooting of platelet reduction,

or, in each case, a pharmaceutically acceptable salt or solvate thereof.

With regard to each of said Formulae, R’ and R° may each be, for example, independently
selected from R* and Rb; wherein R* is Cy4 alkyl optionally substituted with 1, 2 or 3 Rb; and R®
20 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, nitro, -OR®, -C(O)R",
-C(O)ORS, -OC(O)R, -S(O)R® and -N(R9)RY; wherein R® and R? are each independently
hydrogen or C;.4 alkyl optionally substituted with 1, 2 or 3 substituents independently selected

from halo, cyano, amino, hydroxy, nitro and C;.4 alkoxy. In an embodiment R’ and R° are each

13



conmpounded by a synergistic interaction with aspirin

t hat

is frequently concomtantly adm nistered.
WG 0ve/1879¢at i ent s,

(I'n

pl asma concentrations of 3-E¥/GB2009/050517

P120757Wgnagrellde have been shown likely to exceed the in
itro I C50 values for inhibition of platelet

aggregatlon by a factor of 3). The PDE Il nediated
I ef S ed h a
B R PRSP v

indepent%lfglrétij | %é%?t%

trifluordrfeth e t@ﬂlh()foﬁlleglﬁkill Eabdxydilct &fid1adrhimemethsl, afiyoromai®l, ychloromethyl,

that with h

bromorgsath SRAIoEMI!

ur ea,

%%¥ Fbmever
BeGylsePharylch i nhi bits ribonucl eosi de

this drug i

s a sinple

di phosphat e reductase (RNR) with resultant profound

effects on DNA synt hesi s.

Ri bonucl eosi de di phosphat e

In an emesiint@sR’ R ahnyg Réds Rhevieosriy & sidR® af as dbbmddh elosTabés below:

i nt o deoxyri bonucl eosi des,
bl ocks of DNA synthesis and repair.
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effects of ti
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anagrelide undergoes a large first pass effect (>50%

| eading to considerable intersubject variation in
w@elwaessstb exposures and, therefore, potential | BCT/GB2009/050517
yvari abl e drug response. Al so, exposure to the

P120757TWO . . . .
phar macol ogi cally active netabolite varies

dramatically between patients since its formation is

dependent on
hi ghl y depenc
as cigarette
need for caré
treated with
of im dazol 2,
anal ogous st 1
to be effecti

lent on exposur é
®ioke. Overall,
>f ul dose titrat
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Is al so desirable that the conmpounds of the present
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S aFegen,
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-C(O)OH
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'S(O)Q'C1_6 alkyl

In an embodiment the compound is of one of the following Formulae:
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and Ro RO is hydrogen, C _6 alkyl or a Goup | or

Goup Il netal ion; Rais selected fromC _6 al kyl and
w@2008/1387kenyl , either of which is optionally PCT/GB2009/050517
ubstituted with 1, 2, 3, 4 or 5 Rb; Rb is selected
rom hal o, trifluoronmethyl, cyano, nitro, -ORC

C(ORC, -C(O ORC, OC(ORC -S(Oi Rc, -N(Rc)Rd,

Wﬁ% %}“5'\1%%&%3” FRISARAR A seleTePloH RE B Afan 3

hydr ogen or ReP120757V\D Re is selected fromC _6 al kyl
and C2-6 al kenyl, either of which is optionally
or, in eaghiisase; ¢ phasanagFiticaly ageepiblesalsor solvgtpdhareafent s
i ndependently sel ected from hal o, cyano, am no,
hydroxy, nitro and Cl-6 aI koxy, and 1is 0, 1 or 2. In
With regarde b eatihnefsaid Rbrankle RR° ané Rfanhy rathypk, fur ¢xagpldiendependently

ceced QORATENENS L G KGR LRSELREE T AN

is selecltéli ARa1 MRILr e et BRI mo %d@n@lf%r%&hﬂe‘%aﬁ@t ﬁ‘iYIJo QORR]- C(O)R",
d R2, takento%ether Wlththe carbon to V\,hlc hey

-C(O)OBr,e @C(@)&]edS(O)rRr mrcyeNdbblbpyWherbm ’n aeldedlanerﬂacIonadependently

o L R OB L AR SH  RR y ce

from ha?P(F Q:yﬁ]l% aﬁﬁl@(h atRy, Mae anti0, ,talex§O TR aHRehbodinik RORAd B are each
foll owi n npounds: P120757 In an enbodi nent the

1ndepen@@mfbwﬁ1@cqe§ Bpm; Fleoroo| AW @ EBp mifkdg; copnG nitro, methyl, methoxy,
tnﬂuorcﬁn&flﬂa%ﬁﬁﬁdé&% h;é ?ﬁga%&g)?lfoun dﬁ?l gml%PH]t%%ng atthﬁrgr%g{hgpfchloromethyl

bromonkedliy1LdiBalo®kthd1 ahﬁxlhﬁﬁhgaulplhﬁﬁﬁl y acceptable salt or
sol vate thereof.

P120757W§

In an embodiment, R’ is Rfand R’ is Ré&, wherein R" and R® are as defined in the Table above or

are each halo.
In an embodiment the compound is of one of the following Formulae:

9 R® 9 R® 9

8
i /R /R /R
e @; N @; N
0 0 0
N N N
R’ R’ R’
R® R® R®
H H H
N N N N N N
N N N
R’ R’ R’

wherein R’ and R® are each independently selected from R* and R";
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In an enbodi nent the conpound is of the foll ow ng
For mul a: P120757W0D or a pharnaceutical ly acceptable
W@ 2109/188796 0l vat e thereof. I n an enbodi ment R i BRCHGBR09/050517
l)12()757V\,§1;I[1ot her enbodi ment, R is hydrogen, G _6 alkyl or a
oup | netal ion. In an alternative enbodinment, RI is

Cl-6 al kyl and, inthis case, the PDE |1l inhibiting
t VI fe d presents a
or, in ea%ﬁ arti 5% r?na%%%tle §¥%1EL S?h %elvatf E@eﬁ ot! I n anot her

alternatlve enbodl rrent RO is a Goup | netal ion and,
.. in this case the co oungis shaow significantly i nﬁ)r oved
With regagdefo eghuefi paid Formplaeukn e fesedy $agh Bar farcinagiplg, independently
ar I ( b
selectecpfr(%lﬁ{r eaglqoéa %@Qrektﬁeﬁ%% @%&%‘bg?%@ﬁy glr)%g{ét%}f v&ﬁth 1 )Qhoe '3R®; and R®
is seleateimfiiond €huose | eéhtdred bfanpen iaao,arraﬂdﬂnométhy]arcyenmomﬁtme nORRa C(O)R",

0. FrOK i MRSy Eéryetfeﬁcvgntngoraré eaflwvdependenﬂy

hydrogé'i‘lné(r @L YR CHtloha PRl it wi S i &4 @%s\ﬁ‘cﬁehts:‘mdﬁ)eﬁ&etﬁly selected
an enbodinent R is selected from hal o,

from haﬂcy,wahmm raoned, iy troxgyymitro, andﬂlmoi,lkoxw@p an @@p&@ent R® and R® are each

1ndepend§§t C%ﬁfﬁd r_nsﬁanio c&i%r R%g?iralo\l (RS C)dgfu@ ﬁ)&[N( %tﬁd]] nrnethoxy,

tnﬂuord%etﬁ?ld tRAuGbRAREH LHBSBAIRARN, | IniRYAEOFGE N @rofkdthl, chloromethyl,
optional ly substituted with 1, 27 3, 4 or

bromonsqnlmdtqhh@lemeﬁlyi prfepethalsptphgnyel ect ed from hal o, cyano,
am no, hydroxy, nitro and G _6 al koxy. In an
enbodi ment Ris selected fromfluoro, chloro, brono,

In an erhbétimett; R LR oer higIRE, aYiaet, Rirdd R, are @Rd&inedGh @)RT4ble above or

ORC -O(ORC -S(OiRc and wherein Rc and Ra
areeac}h]i* 0.eachP120757W0 i ndependent |y hydrogen or Cl-4 al kyl
optionally substituted with 1, 2 or 3 substituents
i ndependently sel ected from hal o, cyano, am no,

In an erhlywlliozyt, theredmporadds ek dlthkoboylowing Bornmideodi ment ,
three of R5, R6, R7 and R8 are hydrogen, and the other
is selected fromRa and Ro. O nention are conpounds
i n which Rzzgand R8 are each hydro%en

ECQY{ )CUg Boees

RY N\ N RY N\ N RY N\ N
IO O -

wherein R® and R are each independently selected from R* and R";

or, in each case, a pharmaceutically acceptable salt or solvate thereof.
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In an enbodi nent the conpound is of one of the
follow ng Fornmul ae: wherein R5 is selected from Ra and
WORN09/038796 N each case, a pharmaceutically acceptEHBEB2009/050517
8alt or solvate thereof. Wth regard to each of the
above Formul ae, R5 may be, for exanple, selected from
Ra and Rb; wherein Ra is Cl-4 al kyI optional l'y
e 0% 6 [ l e f.
with GRSl R M oPaeRoda™ PR g8 ) S5k i endenas
selectedMréth R* an@RC; wh&e@ RGs C 1Q(a@3®8§tlona¢@(savﬂfﬁlted G 1,RcoradR’; and R®
- N( Re) Rd; V\herel n Rc and Rd are each_ i ndependently
is seleqiry figge hlugro, eiﬂtzrombmo,owflpoﬁaﬂqoyore%gk i QAR dnifiot hOB -C(O)R’,
cor st t d Sgl eddf I
C(O)O% Oé((g}rfégnoS@?%r %;(dy ’lelﬁ? ?[@ de‘g#&&&l ed%lhkgx 4r@ r@a@l@ 19dependently
hydrog@mbm@i eyl &Fidnslly elitescitieetl fvithnh, 2| erod @ubsﬁtﬂentsanddfpenm,tly selected

0, cyano, nitro, nethyl 0X trifl oro
from haidcp s A Hl@&égpxyc%lfrsﬁwadr@a i an sereing TROGHAR are each

1ndepenfdl:1'1’tgf QERLRY | fromNHAPRTEGLMD, bRERHD ‘fﬂ%fohyd yandl| Hfﬁloo rfﬁ&thyll methoxy,
met hyl sul phonyl. I n an” enbodi nent t he conmpound

trlﬂuorozmetbyie twfluarhmethoky oedrbex yHor avid, aaniRo@@ Ty T, Viliosbe iy h dhloromethyl
ted f Ra . a in each case, a
bromonbeﬁlgﬁnég amety| f‘éﬁ @8@%%?15513]@/15& t or solvate thereof.

Wth regard to each of the above Fornul ae, R6 may be,
for exa §e|ec;edfromRa@nd Rb wherein Ra is
In an erghodimgnty 150Bt angrRl is\R*s wherein Rit and Rii arp ag defpnegrin shegpable above or
Rb is selected fromfluoro, chloro, brono, iodo,
areeac}?ﬂ]ﬁ?luoronethyl cyano, nitro, -ORC, -C(O RC,
- C( O ORC, OC(O)RC -S(OiRc and -N(Rc)Rd; wherein Rc
and Rd are each indepe ndentI%/ hydrolgen or Cl-4 al kyl
In an ergbadig s the capprindtypierneafithe folloying Faymulasst i t uent s
I%fndependent |y selected f4 om hal o, cyano, am no,gs
ydr oxy, nREro and Cl-4}al koxy. IR an enbodi nefit R6 is

P120757W

and nethylsu phonyl. In an,enbodi t the conpound is
of one of the follow ng EFor mul ae: P120757W\0 vvhergl n R7
Fﬁs sel ected from Ra andi

@ij @;Yg D;Y :

wherein R® and R® are each independently selected from R* and R";
or, in each case, a pharmaceutically acceptable salt or solvate thereof.
With regard to each of said Formulae, R® and R® may each be, for example, independently

selected from R* and Rb; wherein R* is Cy4 alkyl optionally substituted with 1, 2 or 3 Rb; and R®

is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, nitro, -OR®, -C(O)R",
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or, in each case, a pharmaceutically acceptable salt

or solvate thereof. Wth regard to each of the above
wo-a0pssaes R7 may be, for exanple, selected freth/G82@mi50517
Pumﬂwgb; wherein Ra is Cl-4 alkyl optionally substituted
with 1, 2 or 3 Ro; and Ro is selected fromfl uoro,

chloro, brono, iodo, trifluoronethyl, cyano, nitro,

COORR RO R TR TP i KR B oty independenty

hydrogdtyélr Ogeikor oftlondll pkkbskinagd vaxhall, 12yors3i bstistitugh8dniépehdehtly selected
2 or 3 substituents independently selected from halo, .
from hadq, £ano, AR hyALRTY oo Ao AMrryCln an gmbgdinent R’ apd R® are each
: [ S ec fr | vor o, 0 ,
inceper 00Dl Mol AR6ICS SiRitp, SRTHL IR0 eyl Chft, HhREPL methony
5  trifluordmeéthylu o uedmethyxy.caarbaxgyici &id caminomethyd nfdddryinethyl, chloromethyl,

fl uqgropet hyl, ch] or t hyl , brononet hyl, di hal onet hyl

bromo qn‘i‘ﬁﬁ?%ﬁﬂah‘&flﬁ?&gﬁﬂgﬁﬂn%modi ment the compound is
of one of the follow ng Fornul ae: wherein Ris
selected fromRa and R; or, in each case, a

In an empbedimacte B icR] dnd Ricis RSt whereinsRi anddR® woly defanedhie tleoTable above or
V% h regard to each of the above Fornul ae, R8 may be,

are each pglo.y sl e, sel ected from Ra and Ro; wherein Ra is

10 Cl-4 alkyl optionally substituted with 1, 2 or 3 Rb;

and Rb is selected fromfl uoro, P120757WD chl or o,

In an erphaskpentj taeieompquingljiyief eneeafiya folleyaedtorpiiacy, - ORC,
-C(ORC, -C(OOCRC, -OC(ORC, -S(OiRc and -N(Rc) Rd;
wherein Rc and Rd are each independently hydrogen or

1-4 al kyl gptionally spfostituted with 1, 2 orp3 9
; substituenf% i ndependenfly sel ect from hal o, | cyano, F
R i pbl_hydr oxy, nRitxo _and CNg oXy. S N
nt hs sel d
qyang, nitro, ne
[ oro hoxy, carb0Xyl it~ aci am nonet hyl
fluorometHyl, chloromethyl, bro t hyl, di hal onet hyl
d net hyl sul phonyl . Iqqan enbodi nent, two of , R6,
7 and R8,are hydrogen,|and the her two are
R- inde ed_fromNRa amdl Rb. OR- on ae H

nderpily selR
poUNES Nn_whi ch R andYR8 “aye each_hydr oQ

i nent conpo $ of Gne ®he fo
B : erein R5 and ) h i ndepende
sel ected flrom Ra and Rb;

wherein R’ and R® are each independently selected from R* and R";
15

or, in each case, a pharmaceutically acceptable salt or solvate thereof.

With regard to each of said Formulae, R’ and R® may each be, for example, independently
selected from R* and R®; wherein R* is C)_ alkyl optionally substituted with 1, 2 or 3 R’ and R”
20 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, nitro, -OR®, -C(O)R",
-C(O)ORS, -OC(O)R, -S(O)R® and -N(R9)RY; wherein R® and R? are each independently
hydrogen or C;.4 alkyl optionally substituted with 1, 2 or 3 substituents independently selected

20



or, in each case, a pharmaceutically acceptable salt
or solvate thereof. Wth regard to each of said
wa-000ms8aes R5 and R6 may each be, for exanpl e, PCT/GB2009/050517
P120757Windependently sel ected fromRa and Rb; wherein Ra is
Cl-4 al kyl optionally substituted with 1, 2 or 3 Rb;
and Ro is selected fromfluoro, chloro, brono, iodo,

i f1uor l,, cy v QAT - - 7 8
o ORGPy B g s v
independaftlyRdeiRERd @6l Flo@p amias] Ibyorhy dicige reyano, Clith, ahkiill, methoxy,
) optionally substituted with 1, 2 or 3 substituents
trifluorqragtbple hadirPedier B taboRHis it Bningpstyl. yaragethyl, chloromethyl,

()¢ [ Xy. In an enbodi ment R5
monmn%%%hﬁ%xgPgwgggﬁ%Qggﬁé§§%@F§@é%endentIy sel ected from

5 fluoro, chloro, brono, iodo, cyano, nitro, nethyl,

In an erﬁ@%cgr%)éém gslrr%{ %&r%%g{wgﬁrtg{ | 1: gn%@%% ggé%ﬁlﬂﬂ%aig kgl?ex¥£1tilg above or
are eactPRpoonet hyl , di hal onet hyl and net hyl sul phonyl. In an

enbodinent, R5 is Rf and R6 is Rg, wherein Rf and Rg
are as defined in the Tabl e bel ow. P120757WOP120757W0

I di t th d i f f th
inan erp Gy g PR 5 PLIO BB WISPRIK RS and R7 are

10 each independently selected fromRa and Rb; or, in
each case, a pharmaceutically acceptable salt or
solvate thereof. Wth regard to each of said Fornmul ae,
R5 and R7 may each be, for exanplg, independently
sel ected from Ra and Rb; mhereiqua is Cl-4 al kyl

i or 3 Rb; and Rb is

optional ly substitutedw 1,
sel ect ed fron1f|uorf \*IJEEW/Br 0 i odo,
trifluoronmethyl, cya itr R - .~ -C(O RC,
anpNz
afbo

-C(OORC, -OC(ORC, 90O MR N(Rc) Rd; wherein Rc
and Rd are each independently gen or C _4 al kyl
optionally substituted with 1, or 3 substituents

i ndependently sel ected from hal o, cyano, am no,
hydroxy, nitro and Cl-4 al koxy. In an enbodi nent R5

or a phagfgcqryicalheacsappble sele petpdierse theresé| ect ed from f1 uor o,

15 chl oro, brono, iodo, cyano, nitro, methyl, nethoxy,
trifluoronethyl, trifluoronethoxy, carboxylic acid,

In an erabodi@Bmtthy tompdundrioorthbYdllowihg Boenei:nyl , br ononet hyl ,
di hal oret hyl and net hyl sul phonyl. In an enbodi nent, R5
is Rf and R7 is Rg, wherein Rf and Rg are as defined
in the Tabl e above or R°

S
(L=

20  or a pharmaceutically acceptable salt or solvate thereof.

In an embodiment the compound is of the following Formula:
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are each halo. In an enbodi nent the conpound is of one
of the follow ng Fornul ae: wherein R5 and R8 are each
W0 padepssToent |y sel ected from Ra and Rb; P120757rREX/6B2000/50517
P120757Wgach case, a pharmaceutically acceptable salt or
Solvate thereof. Wth regard to each of said Fornmul ae,
R5 and R8 may each be, for exanple, independently
selected fromRa and Rb; wherein fRa is Cl-4 al kyl
optional ly substituted with 1, 2,Ror 3 Ro; and Rb is
ono, i odo,
C( O RC,
- ghb)Rd wherein Rc

optionally substituted with 1, or 3 substituents
i ndependently sel ected from hal o, cyano, am no,
hydroxy, nitro and G _4 al koxy. In an enbodi nent R5
e | ected from fl uoro,
ora pha%ceu%cﬁb ac%offthbl g@&e so‘ii té’ lh\éret%fo met hyl , et hoxy.
trifluoronethyl, trlfluoronethoxy carboxyllc acid,
am nonet hyl , f1 uor omet h chloronethyl bronnnethyl
5 Inan erabqﬁamélﬁféh%wmw AePhie %ﬂi%ﬁ@& prmyly an’ enbodi nent, R5
Is Rf and R8 is Rg, wherein Rf and Rg are as def i ned
in the Tabl e above or are each halo. In an enbodi nent
the compound is of one of the fagkdow ng Fornul ae:
wherein R6 and R7 are eacqulndemendently sel ected from
Ra and Rb or, in eaeh888e,X armaceutically
accept abl e salt or .te t er egb—=e120757W0 Wt h
regard to each of sakg R6 and R7 may each
be, for exanpl e, |ndependently ected from Ra and
Rb; wherein Ra is Cl-4 al kyl optionally substituted
with 1, 2 or 3 Ro; and Ro is selected fromfl uoro,
chl oro, brono, iodo, trifluoronethyl, cyano, nitro,
or a pharfBEgutic (YA dREptablEcaN ORG]vatéXBeBpRC, - S(O i Rc and
-N(Rc) Rd; wherein Rc and Rd are each independently
10 hydrogen or C _4 al kyl optionally substituted with 1,
In a parficflir nBHRREAL ﬁl% gb b{ﬁ%@ SPE&RY (kjaémstﬁl: ?&f&&iné &Hh&ﬁld%’:’
cyano, am no, hydro nitro an kox Ih an
enbodi nent R6 and R7 are each

Clre Ol
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Cl

10

15

20

25

i ndependently selected fromfluoro, chloro, brono,

i odo, cyano, nitro, nethyl, nethoxy, trifluoronethyl,
wa eiophisgIse@net hoxy, carboxylic acid, am nonmet hyPCT/GB2009/050517
rorsrwh | Uoronethyl, chloronethyl, brononet hyl, di hal onet hyl
and met hyl sul phonyl. In an enbodinment, R6 is Rf and R7
is Rg, wherein Rf and Rg are as defined in the Table

above of are each halo. In an eqpodinent t he conpound H

i sNgf one of the foll 3y NrQr mpjae: wherein ReandNR8 N
' ] iﬁi?& Ra and R ,hgﬂ//
N

re
ach O gal | yyacoept abl e sal #
sO : egard to pach of s@id
R6 and R8 may each be, for exanpl€, independently
sel ected fromRa and Rb; wherein Ra is Cl-4 al kyl
optionally substituted with 1, 2 or 3 Rb; and Rb is
el ected,df.r fluoro, chloro, br i.0do,
tn an ety o PEE R aBO Bt PgroliRel 83 e pr2o7s7w0
-Q(OORC, -O(ORC, -S(OiRc and -N(Rc)Rd; wherein Rc
It has aRBGeBH f@na BAGRe iEaReNIBRdomdry OF Qﬁ:gﬁes‘éﬁt Inporbik ¥how efficacy.
optionally substituted with 1, 2 or 3 substituents
The pré¢sede peedeen |t]yergﬁ9|rce@ﬂsgdreﬂ¢t@qnt¢1 dloth thq/ aero]vednppfesal isomers of such
hydr ox nitro_and -4 al koxy. dn an enbodi nent R6 .
compoufitiy"atpwel dtse KU d%%%%“glﬁﬂ“’{ﬁy' se‘%Oéc@SdplFP%sr?? ﬁ%u%‘?%?amon of the
compou@ldh OFf Ghe PleQi® inve@dOn withadiRgrelidé, e cBBEMYWompaEEAOKYthat made with
trifluoronmethyl, trifluoronethoxy, carboxylic acid,

the PDEiThombikyy, activiis rafnie nihydieky gnaimeality 1of esivbidesiige, this is the
' . nmbodi t, R6
predomfHaliE i AR Oy AR AR R e et ned

in the Tabl e above or are each halo. In an enbodi nent

the conpaund is of one of the follow ng Fornul ae:
Regardipg dheisq oRfhemomneands o tE%\HWePtﬂﬂi’elBéWH@H%&?er%éﬁ ReYieadis r om

Ra and Rb; or, in each case, a pharnaceutically
acceptable salt or solvate thereof. Wth regard to
a pharnemehtial comipdsifion rumaeasinR/Aa aodp&RBrdrely feemok O¢, of @rpharmaceutically

s T S BRI R, -

which rday #e ®fap@d B8% oréi) ParBteral or topical administration;

a compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, or a

pharmaceutical composition containing any of the foregoing, for use as a medicament;

the use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof in
the manufacture of a medicament for the treatment of a disease selected from: myeloprolific

diseases and/or generalised thrombotic diseases; and

a method of treating a disease selected from: myeloproliferative diseases and/or generalised
thrombotic diseases in a human, which comprises treating said human with an effective amount
of a compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, or with a

pharmaceutical composition containing any of the foregoing.
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Is selected fromfluoro, chloro, brono, iodo,
trifluoronethyl, cyano, nitro, -ORC, -C(O RC
WO GOIERY -OC(O)RC, -S(O i Rc and - N(Rc) Rd; WhRCEGB2(RE/050517

P120757Wgnd Rd are each i ndependently hydrogen or Cl-4 al kyl

optionally substituted with 1, 2 or 3 substituents

i ndependent |y selectedP120757mD'fron1halo, cyano,

am no, hydroxy, nitro and G _4 al koxy. In an

enbodi nent R7 and R8 are each independently sel ected
The préde@MihleAbo, alshle@tdmpBESTR, me@da, oft Yid@ng M pitkent having essential

nmet hyl , nethoxg) trlfluoronethyl trifluoronethoxy,

thromb@caff.}gg;@qqr digh b odd?}ptﬁ@ﬁ@pw] w fqhu@p@lﬁétqqmprlses administering to the
patient gmega{l Su{atﬂ%g gﬁfg?ﬁ&%’@w C(%hﬁ@n(a@&gﬁre&a?lnvergloﬁs i o

Rg, whereln Rf and Rg are as defined in the Table

Anothef GTTIRRR GhY Bicreb REPE] HELGF & AR See s Py Placlet coun
within a?‘ SRRt 3i& &@{htod‘e()m?ﬁlsé/sae{dﬁnﬁﬁéhﬁgfto tﬂe%aﬁgnteimﬂgﬁb&ﬁﬁﬁlly effective
e compound is of | owm ng~ For mul a:
mnomﬁpﬁamnmmemuhdﬁh¢yﬁaﬁnapmabbm salt or solvate thereof.
In an enbodi nent the conpound is of the foll ow ng
For mul a: P120757W0 or a pharmaceutically acceptabl e
The pre@ittinPéntDal dhabBpiRey 'E_l‘bfvldnﬁ@ t@%&ﬁ@ﬂﬂﬂﬁ@ﬂthet ?@S&l@ IRRRAEN for the
is of the follown rmul a: or phar maceuti ca
methodg distagt alpsive. gatong oetheys| waeeein wéridwpxmth ig rpdyoedl cqﬂnalared to using
gbodlnent the conpound is selected fromthe
o0l | owi ng conpounds: P120757WD I n an enbodi nent R is
hydrogen, G 6 alkyl or a Goup |I netal ion. It has
al so been found that the individual enantioners of the

Separatgly e gntave dapsLiHERS befo(Rettd acspmppiady phaye gpod AYémqeakaryocytic

act1v1tytvé;1ﬁfs€£}f?)r\xﬁ gglg&ﬁl%%t Rauded P i1 Hﬁ ifi&e Pélz\&ﬁg t0 @t(?ﬁ%lagrehde We
i'somers o ounds as we as m xtures

thus exgreathhi haeospolals wildapaniplits és trodtinganpdoprebferaivetdiseases.
conmpounds of the present invention wth anagrelide,
the correct conparison is that nmade with the PDE 11

Accordin@l}l, bht OhYerffoh| 3{1'86 Y1n91ﬁ1désh @he?; uByY BroxYeoMoah@! det geOfnvention, or a
anagrelide since this is

pharmaceutically acceptable salt or solvate thereof in the manufacture of a medicament for the

anagrel

treatment of myeloprolific diseases.

The invention thus also extends to a method of treating myeloproliferative diseases in a human,
which comprises treating said human with an effective amount of a compound of the invention,
or a pharmaceutically acceptable salt or solvate thereof, or with a pharmaceutical composition

containing any of the foregoing.
The present invention also encompasses pharmaceutical compositions comprising a compound or

pharmaceutically acceptable salt of a compound of the present invention and a pharmaceutically

acceptable carrier.
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predom nant conponent in plasma after anagrelide
treatnment. Regarding the use of the conpounds of the
WO popenss7om i n humans, there is provided: a PCT/GB2009/050517
P120757WSharmaceutical conposition conprising a conpound of
ormula (1), or a pharmaceutically acceptable salt or
sol vate thereof, together mﬁth a pharmaceutically
ich may be adapted
DETARSGSS 1?1}""1L O PHECRVERTION! ch | oY ov adapt
conpound of formula (1), or a pharnmaceutically

The pre@&ft@R¥cRBbE 1§@1|réctélf toSRkwtifitdd&la@lues OF thR established platelet lowering
phar maceuti cal HEOSItlon cont ai ni ng any of the
d

agent afagradigiei @gbstft@t,ioru@t @ad-pasigied ot eempgrelife mgdasulsfwenld be expected to
block ogglq:gd%? gbel glncfaé)atrl ngtfz oé (%Tgtat{o? {Iﬁat% e@gt@?ﬁla ltsfrperg%%clli]é/u %he ormatlon of the

highly @f)teﬁt e qENEMmibifopr 3- 0 dnbgelidewhikl sesdtgi@ass the 1 posmon has
sel ected from g%el $rollf|c di seases and/ or

surpﬁsi@&lﬁ&eﬁm fawd to P E THiiskihkios: Hisromnesndioef he present invention
o AE808 35030, 80L 8ol RO INELARY B 18 s
molecu]&lhmhava/ﬂaﬂmdcm)ﬁ) i1l sdsbitare atdpegies and hbnordowed pd‘teniml for unwanted

ffect t of d of f l)
crtion L ot SRy SRS TEL RS 26 mprov

pharma%klﬂ!tﬂ:r&hﬁ‘ra%ﬁgtﬁ@(ég e ealle &fqm%ﬁioh'd? M ¥¥idinni Ng any of
he foregoi ng. PL20757WD The present invention also
enconpasses a nmethod of treating a patient having
essential thronbocythem a or high blood platel et
The phavaiantuticully adrepebleodtic additiors edtsasfdenthist & the gotpottud of formula (I)
ajient a thera eutlcall effective appunt of a
may al%

BUFRATSr 0 h SORYBESRR TSR i Bre XA Hoto diaoas Hisnfree base is

treated Q&fltht iR WrskRke bBYCRIHQMdaD ol YHES s tabR E@derf?f aﬁde %éciréggltmg salt
ood platel et count within a patient, which

1solatedcamhrp1r lp}sﬁhraadmonbg Bea,poruglonmnﬂe[ge@medmssue of the reactlon solvent. For

a revieg HEC SRERle G oo i waboqly nE BRanel) SATERsas gefetion, and

Use” byPStaNl fid"Weinh&h CRTRGVTS, WeinhBin (G&aRARY, J00¥ent i on for
the nethods |isted above, anong ot hers, wherein

cardiotoxicity is reduced conpared to using
anagrelide. Separately, we have found that both (R

DefinitiBR 9f fehs.cOMPounds show good anti - negakaryocytic

Halo means a group selected from: fluoro, chloro, bromo or iodo.

The term “alkyl” as used herein as a group or a part of a group refers to a straight or branched

hydrocarbon chain containing the specified number of carbon atoms. For example, C, alkyl

means a straight or branched alkyl containing at least 1 and at most 10 carbon atoms. Examples
of “alkyl” as used herein include, but are not limited to, methyl, ethyl, n-propyl, n-butyl, n-
pentyl, isobutyl, isopropyl, t-butyl, hexyl, heptyl, octyl, nonyl and decyl. A C, , alkyl group is

one embodiment, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or t-butyl.
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activity whilst show ng significantly reduced PDE |1
inhibition relative to 3-OH anagrelide. W thus expect
W@ bwp/134186 conpounds wi || have utility in treatPCGB2009/050517
nyel oproliferative diseases. Accordingly, the
P120757TWO
I'nvention also includes the use of a conmpound of the
i nvention, or a pharmaceutically acceptable salt or
solvate thereof in the manufacture of a medicanent for
the treatnment of nyeloprolific diseases. The invention
The terhhtiglkétyg'0aseutc@nbigeihOreterired ROGraddht toret@hihdd@d hydrocarbon chain group
nyel oproliferative diseases in a human, which
Contaln@@@gfwg@b@dtth% aacHipdsuineben oheatboR MAMan FoF PurRle< arabiriey means a
stralghtaqfclérﬁlecg)ﬁnﬁé& nd y? go&}a@@alg% g;slf ﬁeq,nélgzirlt r%8$t ; n;ﬁglguattolrgsa | I]E‘S&JI(amples of

“alkoxyp%ﬁﬁ&P RetEICALIUAONRR A hANIRRAY &, At MY h6%y, Ig¥spoxy, prop-2-oxy,
foregoing. The present invention al so énconpasses

butoxy, pihir2nee B-ingtilyl proprp oxivt Ranethglpnmp-2-okngpenteonpalihaxdexy. A C,
pharmaceutically acceptable salt of a conpound of the
alkoxy growgdhng SUBALINGMLARE CHAPHETRIBRTL CERKY yPIRBR B (PAIR-&-0XY, butoxy,

but-2- K 5730 DETAI LED DESCRI PTI ON OF THE
" O%fﬁé$ﬁﬁgﬁﬁ%ﬁé present invention is directed to

3-substituted anal ogues of the established platelet

The terllgo“ﬁ pyllg @g%g‘;dt liq%%gglrﬁ gl@:r&% (a'glug%{ | %éllggaé%tpﬁ tg@ straight or branched

hydroca?l?fcﬂleéﬁa‘?rg cérﬁalmn%ctﬁe %ecﬁiéadrﬁfmﬂe? %f Qﬁﬂbeﬁ 'a%lls Sidt c%n@iclmn% at least one
met abol 1 smand “pot enti al 'y precl ude the formation o

double tbhad.hi gl gxqpatlenthe RBEN |10, i dlkehyil't oncaBs GHstamglyr el bdeched alkenyl
while substitution at the 1-position has surprisingly
containiygedt Ieahirk apd ah vt Shcappym |a10|ms| pl Bontpigme athgast one double bond.

0 f & n Ve, n
Examplgg gp_ ‘Lr%leggvgr aSol!l(;S%{i lee?éil? Oltlceh!#{é l(1 erlg]o(r:tg ng]lte!ah[ {eol, e%henyl, 2-propenyl, 3-
butenyll OvREenR Y 251péntm1yll,y3 peﬁteﬁﬁg 3pﬁd€tﬁﬂt2 Hﬁtugylnehﬁ@thyleub%nyl 3-hexenyl

have reduced PDE |11 |nh|b|tory properties and he
and 1 11%%%%{ Ers6yal 10 bepRIRE A0 G 1 BPHBCR e ToI-O-C, , alkenyl, the

re tor Sld fects. They al so have the
dmﬂﬂe@ éﬁpggf gﬁ”ﬁﬁﬁ?ﬁﬁ@oklnetlc characteristics

as the result of |nh|b|t|on of netabolism The
phar maceutical |y acceptable acid addition salts of
The comgpgungd af G inYratieonyo theds obformalanl)l, o{skys mmeaalgmymtlc activity in

humansp ar egyl E ]?arr'&c%q ?ntuggfglgllrll gﬁnr%reeratmen?rofer)l(l?%prohﬁc diseases. The

compounds may also find utility in the treatment of generalised thrombotic diseases.

It is to be appreciated that references to treatment include prophylaxis as well as the alleviation
of established symptoms of a condition. ‘“Treating” or “treatment” of a state, disorder or
condition includes: (1) preventing or delaying the appearance of clinical symptoms of the state,
disorder or condition developing in a human that may be afflicted with or predisposed to the
state, disorder or condition but does not yet experience or display clinical or subclinical
symptoms of the state, disorder or condition, (2) inhibiting the state, disorder or condition, i.e.,
arresting, reducing or delaying the development of the disease or a relapse thereof (in case of

maintenance treatment) or at least one clinical or subclinical symptom thereof, or (3) relieving or
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treated with the appropriate acid, either neat or in a
sui tabl e solvent, and the resulting salt isol ated
we@RGobvess7oy filtration or by evaporati on under PEUGB2@I/050517
rorswhf €Ssure of the reaction solvent. For a review on
Sui table salts, see "Handbook of Pharmaceutical Salts:
Properti es, Selectlon and Use" by Stahl and Wernuth
attenuatgne%, h%ydls %}ll'all \e/\élcyull? §n?egr%§£18@ gy tqeszQézjdl?orrr)g% or}hongltlog or at least one
of its cliHta bOsubLTHEE s@ﬁlptcﬁﬁ@ The term "al kyl" as used herein
as a group or a part of a group refers to a straight
or branched hydrocarbon chai n containing the specified
| [ . .
Myelop TR El AL AR oo RS R SRP s cpaF L pR@Gnvention
includeadssemmt ¢ thicﬁknbmyﬁmmia,tpmﬂlyx;ytlﬁmn@lraeshmfnid i&iidp,athic msyelloﬁbnbsis chronic
myeloicE e%ﬁ]%%ﬁlg Clﬁ/lil u{r?‘{l tqllgrgﬁ?%oc;tésgn%hg%casq S% %%ytosm 1mmed1ately
precedl ical dur im © 0 0 1 ent sures to
kg *MuY he¥daurdent ¥ imRelile o 88! oRRMAIVAGEYY a‘%w@lméa
kyl group is one enbodi nent, for exanple et hyl
mlmmlmthcyrlﬁk of thrapiys, foimsaspnaluying onpbﬂntsyaigﬁrm sobutyl or
t-butyl.P120757W0 The term "al koxy" as used herein
refers to a straight or branched hydrocarbon chain
Thrombkie WRrdiVHs @il dide QXY ORTVBNG;. &, NS e Gt fih@ehsBd EoRdraed thrombotic
carbon atonms. For exanple, Cl 6 al koxy neans a
risk) W§toihamgﬁtalm bisr il Witk dhy commmoands ﬁ@ th@ Arewst invegtign include:
myocardi al ct bo atient aV1 nd 0 ronary stent
TRRk: oA RAB R AR o ATBLEFafilnc; iR inaBEohS S
phcmn@ﬁhoxy, propoxy, prop- 2- oxy, butoxy, but 2- oxy,
2-met hyl prop-1-oxy, 2-mnethyl prop-2-oxy, pentoxy and
hexyl oxy. A C al koxy group is one enbodi nent, for
Th SIRA S T iNREY m AROUMicy BHP Bied: thromboti
ecm@ét- - OXYy opg§¥ﬁé?% ﬁprgggé OXY. “Yhe tgrﬁgﬁﬁlﬁenjﬁﬁ%m FOmbOte
events osdédldver aecenaMa @cmpstmxke avrpestdblicheda pgrighepalr @feeinb dissase, acute

a strai ght or branched hydro on ain ontalm
coronarg angfiath {1BHO I RBRHY BP OIS0 bk GAEIGYe Qg Eaith N aoke. and

nﬁumkﬁfﬁé&n&ﬁ? doubl e bond. For exanple, the term"C2 6
al kenyl " means a strai ght or branched al kenyl
cont ai ni ng at Ieast 2 and at nDst 6 car bon atons and
east Exanpl e

t t .
teis o Rl o0 e ey IR S e T aRo P e carbon
atoms, th@s c&hﬁ@ﬁﬂk of e RAVRRAEBY kan st as two or more stereoisomers.

Included within the scope of the present invention are all stereoisomers such as enantiomers and
diastereomers, all geometric isomers and tautomeric forms of the compounds of formula (I),
including compounds exhibiting more than one type of isomerism, and mixtures of one or more

thereof.

Unexpectedly it has been found that stable metal salts can be prepared following deprotonation at
the 1-position of the quinazoline ring structure. The value of such salts is seen in their relatively
much greater aqueous solubility than the corresponding HBr salts. This is likely to facilitate the

rapid dissolution and quantitative absorption of these generally poorly water soluble compounds
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butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl,

3-net hyl - 2- but enyl, 3-net hyl but - 2-enyl, 3-hexenyl and
wo 2009/d3818d hyl but -2-enyl . It will be appreci at eBCT/GBR00PAS0517
groups of the form-0-C 2 6 al kenyl, the double bond

PROPIYYs preferably not adjacent to the oxygen. The

conpounds of the invention, i.e. those of formula (1),
k t
and so E%)}%gs%gls 6 g’ﬁi&]op%ﬁl% %r Q’cﬁéﬁt}a%«% aﬁlﬁ\él sa?trs eag neg@% metgl Yalts and most

ummuyakﬁbaﬁmpbﬂ@ﬁ@wﬂm5§ﬂﬁes. The conpounds may al so find
utility in the treatnment of generalised thronbotic

di seases. |s to be appreciated that references to
Geometﬁg]cﬁ?&rﬁew@a??%a g%ta% QJ?/I %egé(ﬂst%nglstewﬁllé#e@;v%f;lﬁl wn to those skilled in
the art, foFreeanplegby dtrofhhrogmphp ahd fraticnabtrgstellisaticor der or

condition includes: (1) preventing or delaying the

appearance of clinical synptons of the state, disorder
Sterems‘?ﬁne?soﬂlqgltﬂe%@ AenelgRioAgedtdnd REMRGuANAbwWIRY (RSe skilled in the art -

['icted MA¥h or predisposed to the state, disorder
see, forowxauxpm;h StemWCbgmlsuweQi QrganigeCompperds’e by & &Emlﬂww New York,
1994). clinical or subclinical synptons of the state,
di sorder or condition, (2) inhibiting the state,
di sorder or condition, i.e., arresting, reducing or

delaylng t he developnent of the disease or a rel apse
The compamde pt {ormuladsan be pmawﬁeﬁmdéemwé@teﬁ@nqyeswdam an aapegous
| | I Lofp
mannr Q0054 Bk ARG S0 621 Y FORI SR BE0 25, bras. by
of illusteAida] Agl witlghue sigliatonfa dodatoahd@bLthe G eatice mag rbe ©Bﬁldieﬂl a@tording to
or, at |l east one of its clinical or subclinica
the follewigg rengtion MhsMEHHoY ch Relgi fpe cxnapia<sityl aR Pt akyDbe
treatable with the conpounds of the present invention
i ncl ude: essential thronmbocythem a, polycythema vera,
chroni c idiopathic myelofibrosis, chronic nyeloid
| eukaem a with residug|.thronbocytosis, reactive
R t hr omboc t05|SRanedla@eL@m@%ecednﬂg a surgi.5al .

RN N\pr ocEdH Fes Named Ngt&: or wera ive o
R &Eyentatfve ures to mgnfn1§ k of thro >(l OR
e formation dirirlg 8F° posi_siurgefy. th ffc
car di ovascul ar dlseasesR ) (1. "e. patients at
i ncreased gener lised thronbotic ritssk) which nay al so
be trefigabM@With the conpounds of |the pfesent CNB, toluene
i nvention incl ude: nyocardlahswm@afcﬁ2§hiant attack),
thronbotic stroke, patients™ ™d%ing unBer@one coronary
st ent R
R R® R7t i H NH
RS NO, R4 NO, \N( R'
. - - | | R® g YR
A B on NEt,, SOCI, R’ Ll R COR
NEt,, H,0
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pl acement. The conpounds of the present invention may
find utility for the reduction of atherothronbotic
wereanss7as fol l ows: recent M, recent stroke oPCT/GB2009/050517
P120757Wgstablished peripheral arterial disease, acute
coronary syndrome (unstabl e angi na/ non- Qvave M),
cardi ovascul ar death, M, stroke, and refractory
A persoI Ss?(ﬂleelql it l} Iz%rt ol Bg a bgr.e%rf]qglrigéo%g %f ta'i@alt%%ﬁﬁ oeus.rlg,s thd f ocess referred
'ormil a E€3 may contain one or nore asynne¥r|c Cafbon
to abovabfdity thbkuis (COAPSEMAsyIaEh hley khevigoividual Eanp®xids Hefased by formula
two or nore stereoi soners. Included within the scope
(I) to begpbtaifed. pr esent i nvention are all stereoi soners such as
enantioners and di astereoners, all geonetric isomers
and tautoneric forns of the conpounds of formula (1),
It will alse be cippigcaaniplou agersex hikidledi inghemartethbththe congotiygreofothe invention

i sonerjsm, and m xtures of qne or nore thereof. .
could beyfaidic by dlpyaten ﬁsgheoggﬂmﬂaﬁww @fcr%éﬁmgf%@éawtag%n 0§ methods
known G 8rt PIERALED S Ble! SMIRG - BER MRS P ttahdd textbooks such as
1-position of the quinazoline ring structure. The

"Compreb¢nsevedPresuic A rsmifarsationsedriGuide tchBinctipedl dinove [Tyansfesimations”, RC

e YL VRTED A AR AP ERLORRRINIAEP rcsctons,

Mecharfi 6 ahd!ttR0edOd MBaskhithall ¥eraDSWiley,| Fih Uitloneselater) “Advanced
generallyeﬁgorly wat er sol ubl e compoundsP120757W0 and

Organics € hepites eitart &B.nBeaationt iamidc§wntaqai§]§tlé@ec:arm£é Sundberg, Kluwer
. t al sodi ) )
e JEPERBbTFLR! B0) bFFATRY, SSURL KA SO Gpmecion
Approaclong ekhuir@nN@V il w1982 ue Bitebeld] tidg o WDedi gnih $ OBgansK$ Ytk ""S Warren
. the art, for exanple, by chromatography and fractional )
(Wiley)(1983 ar jates sditions). Spuidgbiokohe Psganis S pathesip dk i Merkig/and DM Smith
[ i gue L in the
ongn331985 LETR SLREHD) BUCEAPIToLR RSk L, 1
Compounds" by E L Eliel (Wley, New York, 1994). The

.. conmpounds of fornulg.l can be prepared usin
1t will ol st @&m%@%ﬁ% then i 1ok Rl 66 JUnGHoRRg TRy may need to
be protédiQf Endl @S FolRRA dutinsolymedis e BBmpodado @Ml & BRN§HR may be
Il in US 4256748. By wvay
achieved by conventional methods, for example as described in “Protective Groups in Organic
Synthesis” by TW Greene and PGM Wauts, John Wiley & Sons Inc (1999), and references

therein.

Compounds of the invention intended for pharmaceutical use may be administered as crystalline
or amorphous products. They may be obtained, for example, as solid plugs, powders, or films by
methods such as precipitation, crystallization, freeze drying, or spray drying, or evaporative

drying. Microwave or radio frequency drying may be used for this purpose.
They may be administered alone or in combination with one or more other compounds of the

invention or in combination with one or more other drugs. Generally, they will be administered

as a formulation in association with one or more pharmaceutically acceptable excipients.
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of illustration, and without [imtation, a conpound of
the invention nay be obtai ned according to the
WO 2i0bese7g reacti on schene (in which Ris, forPexaBpiog/ 50517
gthyl or other alkyl): CNBr, tol ueneP120757WD A person
P120757TW . .
Skilled in the art wll be aware of variations of, and
alternatives to, the process referred to above and to

Pharma&bu?%gl L%gasygntfb% g(éﬁale é qgclaclie %}qls:t(%} nLrllg“ Vfl %ﬁ' aﬂdaln{s colourants,

ornu ta I ne

ﬂavounwglageraJ; q;@esbﬁuaamr@alt@dt@dlaanag@mon skilled in the
art that the conpounds of the iInvention could be nade
by adaptation of the methods herein described and/ or

Pharma?ﬁﬁi‘aglaéo. s@i%nggjdaﬁgsfok ﬁl%v&ahbéfgto? @ofﬁg)&unélg :35 t}tﬁgﬁg%h?ﬂwentlon and

e art descri erern ing s
methods Uoh thsir ";ﬁiepmattejmemallvlee @glalyi epphrart stoothvat | silked- inA the art. Such

Gui de to Fun C}ou Transf tions", Lar ock, . ,
Composquéfn@’(‘prtF‘i‘g% 6 elF EA: %Ptrpi‘ﬁhgf Tou E%e’?nﬂ&?ra]ﬁc i@mmgmn S

I
Pharmagdrihg glt %ﬁl?&@@%@&l?ﬁﬁtl(ﬁ??@&d%llsﬁﬁ% pcaﬂ'? 5?9;)@% g ITP? (f)%rmulatlon of

tablets igrdidcagsed yn “Bkdwmmrgdcz{lﬂgangqf@h@sngblpy, VPhilt', 1B, H. Lieberman and L.

Lachmgy <! RERRY Pohutd AP PP B0 TR0 o 1'at er

editions), "Organic Synthesis - The Di sconnection
Approach", S Warren (Wley), (1982 or later editions),
The metimdsi byniwiichOrhgasriropcayiely etsebe agmigistersd. iviotleyyal( adygipistration by

capsule‘?{l;;{)lﬁﬁtt%let g %&%ﬁézrﬁntg% (;ﬁg)gsg %1%(} 3?%%%$g§1cﬁgpetes?§é%,ssohd solution,

films, sediyb, @Nisquid €benulaiuch. t hRuidfrmensasdd hapensions saugstisdend syrups.
It will also be apparent to a person skilled in the ,
Such foémtﬂaflﬂ%ﬁ mag s iepnpley efl i dilieemial Sogrw&d Fappulseaad {ypigsdly comprise a

t
crier 50 ARRLBLRRA A N SHOLIER] By, Reppyceuoe, or
suitablec@il)\ned tone wa Imclmbimottﬁymfgoxgeem al’qMoe sespenidisg ngded liquid formulations
"Protective ou s.in an| ntheS|s"
may alsg b PHERHSAIDE SERRIR, A SHSRAE O oo pRaniply rom a sachet.
ref erences therein. Cbnpounds of the invention

i ntended for pharmaceutical use may be adm nistered as
The compglgtdalmaynésc@be atdgmpht@rgegl topigallic tes the ey onmpchsw, that is dermally or

transde 1ca ormtilations Tor this purpose include pour-on solutions, sprays, powder
dePPN! h QAR For AR Si2bosd iRUHES poR BRI ionS sprays, powd

formulations, gels, hydrogels, lotions, creams, ointments, films and patches, and implants.

The compounds can also be administered parenterally, or by injection directly into the blood
stream, muscle or into an internal organ. Suitable means for parenteral administration include
intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral, intrasternal,
intracranial, intramuscular and subcutaneous. Suitable devices for parenteral administration

include needle (including microneedle) injectors, needle-free injectors and infusion techniques.
Formulations may be immediate and/or modified controlled release. Controlled release

formulations include Modified release formulations include: delayed-, sustained-, and pulsed-

release.
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nmet hods such as precipitation, crystallization, freeze
drying, or spray drying, or evaporative drying.
wWoL®pasEIve or radi o frequency drying may be useCI/GBR009/050517
BhIS pur pose. They may be adm nistered alone or in
conmbi nation with one or nore other conpounds of the
i nvention or in conbination with one or nore other
drugs. Generally, they will be adm nistered as a
formul ation in association with one or nore
Dosagephar maceutical |y acceptabl e excipi ents. P120757W0
Phar maceutical ly acceptabl e excipients include one or
nore of: anti-oxidants, colourants, flavouring agents,
- i t i
Typical SEBRVRGAY SR RS AREThRn FAREISAGN b ror an
individuah euhgec&s@hﬁ spenif'ﬁnidse tevahghdetquedsy bbdoshpetar any particular individual

prep ratlo be readily arent fo.those SKII
may berpRang ol e ea%asvafwr@tp B hiins Foaciriey pf the specific
compoﬁﬁ%l@%@@hé'ﬁﬁét%@hé QHIBHH f.08 lﬁé@ﬂ' Rk %ctlc')rp of B?amceﬂﬁ)gﬁ‘nds the age,
Phar maceuti cal Sci ences' 19th dition

body weight, |gsmrmlghe@hhpmy diet, 9@@)6 arfiitgné of ndutnanstmnoofrateahﬂ excgetion, drug
comblnﬁl}?ﬁnd thsf.(.:slé§%§y qu eI pélEéCP ﬁo% Calan@%ﬁgw%‘)ﬁegs I&dé:%rgaOQng &wfapy

Dekker, 1980 (I SBN 0-8247-6918-X). The
met hods by mhlch the conpounds may be adm ni stered
In genefah gpwigeer @rsaltabi@l Apsei will ket indhe tapge apBeamebonid)- 3l torabighel() me/kg of

body wgg}qps&sda]yr T?r%lfer e%%%ﬁ’ﬁ?ent (Lft f’ror%rﬁ%,outa@ 8??% a CPl'ﬁlt%tl%glkg of body

weight f)é:trd’:lﬂyi witd ﬁllﬂthechtrﬁbtbdﬂmfsﬁlf dferdr abetd .U P @bsHtdNS mg/kg of body weight
sol uti ons, and Séru ps. Such formul ations

per daY@ﬁﬁ%y@toa Bsther pnBediment efdfrem gpowt} @”c@p%’@%é I¥ggke of body weight
per dayt ﬂl%ﬁ l%lb%ﬂffﬁéfh? EhePrafi Al dafl rbe of Hond %B%de) :to \fi‘@cfu? 750 mg/kg of body
hanol, pol yet hyl ene gl ycol, propylene glyco
weight ]m'tdayl ioehd nhgsef 0.61to 60 mgl/lt@dhiye aal in, tharwgont1 or 20rmngécg/day.
enmul si fyi ng agents and/ or suspendi ng agents. Liquid
formul ations may al so be prepared by the
The deﬁi%‘cp Rk trH:S}’ %n&)é‘méhﬂ%obé o BEBRAT & Iao RingfeOldo@X }PAE divided doses
froma sachHet. The conmpounds may al so ge adm ni st ered
administeypd @taanpyopmtet lhwr\e‘ﬂs horogxampboasagnet tvat, thrse, dewmal rn@/re@lpses per day.

If the c%lrﬁl%EER]cgragg &QX‘%IH %%flut{a}ng{j]f%r n@ﬁatg;}g %?(Efgaﬁdelt;erl]easse 0 tlsle compounds

could bé @6d¥uloatd #BSy odedss, hydrogels, lotions, creans,
ointnents, filnms and patches, and inplants. The

conpounds can al so be adm ni stered parenterally, or by

The cor.hBJ)u%%ltiis %anﬁein{e%?lgrlaﬁrniilﬂgtgretdqﬁ ulﬁltocf?)gage form; for example containing 0.1 to

50 mg, conveniently 0.1 to 5 mg, most conveniently 0.1 to 5 mg of active ingredient per unit

P120757W

dosage form. In yet a further embodiment, the compound can conveniently administered in unit
dosage form; for example containing 10 to 1500 mg, 20 to 1000 mg, or 50 to 700 mg of active

ingredient per unit dosage form.
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stream nuscle or into an internal organ. Suitable
means for parenteral adm nistration include

WO piopAaseEmoOuUs, intraarterial, intraperitoneal, PCT/GB2009/050517
intrathecal, intraventricular, intraurethral,
intrasternal, intracranial, intranuscul ar and

subcut aneous. Suitabl e devices for parentera

CLAJNﬂgninistration i ncl ude needl e (including mcroneedl e)
———tnjectors, needle-free injectors and i nfusion

techni ques. Fornul ati ons may be i mredi at e and/ or

nodi fied controlled rel ease. Controll ed rel ease
Agiompcand shEormga (fyer apkarmpespticalleacsertrlle salf gt sabyige thereof:
i ncl ude: del ayed-, sustained-, and

pul sedr el ease. P120757WD Dosages Typically, a physician
wi |l determ ng% he actual.dosage which will be nost

sui table for an individubl subj ect. The specific dose

| evel and™Nr NQf dpsage for any particul ar

i ndi vi dual -‘var ed wi |l depend upon a
variety o oks | q¢luding the activity of the
speci fi cRconpond &fipl o 1the netabolic stability

and | ength ofgfntion of g?hat conpound, the age, body
wei ght, gener heal th, sex, diet, node and tine of
adm nistration, rate of excretion, drug conbination,
the severity of tKB particular condition, and the

i ndi vi dual undergoi ng therapy. In general however a
sui table dose will be in the range of from about 0.001
tvhe@bout 50 ng/ kg of body wei ght per day, in a further
enbodi ment, of from about 0.001 to about 5 ny/kg of

body wei ght per day; in a further enbodi nent of from

b 9,00 Y i .ghtn2p -
Bnatd RO thch reRPHE oo Ritintlhy RREYONE B R DBl Rther wit
e atatbod. dtomy dogwlith bixdy areeitgbiiedp ésrnd ayclopgrop§lubt bee of R' and R is
emyodi nents, the ranges can be of fromabout 0.1 to
g%&uf%%@@eﬁﬁwkglaﬂﬂﬁﬁay wei ght per day, in the range
of 0.5 to 60 ny/kg/day, and in the range of 1 to 20

ng/ kg/ day. The desired dose may conveni ently be

presented in a single dose or as divided doses

adm ni st ered ropri.atse i ptervals, for exanple. a a
B hieg,gr T ob R RO aaf KogreMubeed. it tgsFapaty seled from R
gRunds are adm nistered transdernmally or in

2

extended rel ease form the conpounds coul d be dosed
once a day or |ess. The conpound is conveniently

dninisterqg [ nit daosage form, far exanple
go hsth’o‘}/ldﬁolgr?a’ {‘(il_aﬁ{“lé or a Group Y or &roup 11 mi2fal on;

R* is selected from Ci¢ alkyl and C, alkenyl, either of which is optionally substituted
with 1,2, 3,4 or 5R";

R® is selected from halo, trifluoromethyl, cyano, nitro, -OR®, -C(O)R®, -C(O)ORS,
-OC(O)R®, -S(O)R®, -N(RHRY, -C(ON(RHR!, -N(RC(O)R?, -S(O)N(R%R? and
“N(R)S(O)R";

R¢ and R are each independently hydrogen or R®;
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50 ng, conveniently 0.1 to 5 ng, nost conveniently 0.1
to 5 ng of active ingredient per unit dosage form 1In
W@ 2G09a3%79¢ t her enbodi ment, the conmpound can  PCT/GB2009/050517
gonveni ently administered in unit dosage form for
exanpl e containing 10 to 1500 ng, 20 to 1000 ny, or 50
to 700 ng of active ingredient per unit dosage
form P120757W0 CLAIMS 1. A conpound of Formula (1) or
a pharmaceutically acceptable salt or solvate thereof:
Rf s skl flomR1, @dikdylRhdal & fRety] nethey bf Ghidhoigebpkefially substituted
formnethylene; or RL and R2, taken together with the
wihdeoR htioth BibsEpens inependeatnialersasigomgloyeyano, amino, hydroxy,
yel aRropYhea0r .. one of RL and R2 is nmethyl and the
%?%é@gfgﬁﬁyqﬁgg%ﬁﬁ two, three or four of R5, R6, R7
5 and R8 are hydrogen, and the renai nder selected from
E? and Rb Ris hydrogen, Cl1-6 alkyl or a Goup | or
SupOF B netal ion: Rais selected fromG 6 al kyl and
C -6 al kenyl, either of which is optionally
substituted with 1, 2, 3, 4 or 5 Rb; Rb is selected
irdowhéraineach of the doltonsg pydvisosypaples: nitro, - ORC,
-C(ORC, -C(OORC, -OC(ORC, -S(OiRc, -NRc)Rd,
-C(ONRC)Rd, -N(Rc)C(ORd, -S(OiNRc)Rd and
10 ¢iN( Re vk OHeRinpBan ARG Bk fRIISwRRGBrhmidependent | y
hydrogen or ReP120757W0 Re is selected from Cl-6 al kyl
and C2-6 al kenyl, eithgt of which is optionally
substituted withyl, 2/ 3, 4 or 5 substituents

P120757W

i ndepende el from hal o, cyano, am no,
hydr oxy, d and!Ci (koxy; and 1lis 0, 1 or 2;
R° N
R’ R

then R’ and R® are not each halo; and

15 (i1) the compound is not one of the following compounds:

O
N
Ne N

20 2. A compound according to claim 1, wherein R' and R* are each methyl.
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and wherein each of the follow ng provisos applies:
(i) when the conpound is of the follow ng fornul a:

wa b/ 1589@and R6 are not each halo; and (ii) theCT/GB2009/050517

P120757wgonpound is not one of the follow ng conpounds: 2. A

10.

11.

12.

compound according to claim1, wherein RlL and R2 are
each nethyl P120757WD 3 . A conpound according to

&D ou’n (§r8 %hto %Ial ey hgrfﬁn Ft ac qgettaF to\ge{her w1t% the carbon

are a

ayﬁhﬁhﬂﬁayﬂwyénamém@ﬂhﬂﬁﬂHQm&@ yili ng to any preceding
claim whereintwo of RS, R, R7 and R 8 are

hydrogen and the other two are independently sel ected

r [ el m7 8
N R ARty gy SRR, L SR e g R are
hjadmgem agd €he ogtry two firedhédpeBdehtlyaelBeted fitvar Rf md Rt.ee o f

R5, R, R7 and R 8 are hydrogen, and the other i s
selected fromRa and Ro ; 7 . A conmpound according to

nfPofind a(‘!@d?cfngg B ElinfndyiR8n & %n@ 2R dh 99@1‘6 e - A

conpound according to any o f clains 1 to , mhereln
, , R7 and R 8 are each hydrogen 9 .

éo ”313%%‘5503@?%3? ahf Lkl S et “‘f”%é P g R are

hir6 b, BhPthe oM@l Lieleck frord thiﬂdl R@en 11. A conpound
accordlng to any preceding claim wherein Rai s C

1-6 al kyl optionally ssuubbssttiittuutteedd wiitthh

1 2 .4 0Q[.l : 8 ' ed
FresmREngatdapd i § e BHIR T sl @%?%im
and -S(O 2-G 6 alkyl. 12 A pharnaceutica
conmposition conprising a ound o f any d
flocompougd agcoidEiEniec it Pl 81‘4“93 éd@e’pt\&hﬂrens%l tR @rR “and R” are cach
& rgg%@ thereof, together with a pharnmaceutically
accept abl e dil uent or carrier, which may b e adapted
for oral, parenteral or topica

A compound according to any preceding claim, wherein R’ is hydrogen, methyl or

sodium.
A compound according to claim 9, wherein R’ is hydrogen.

A compound according to any preceding claim, wherein R* is Cy¢ alkyl optionally
substituted with 1, 2, 3,4 or 5 Rb; and R® is selected from halo, cyano, nitro, -OH, C,
alkoxy, -C(O)OH and -S(0O),-C,6 alkyl.

A pharmaceutical composition comprising a compound of any of claims 1 to 11, or a
pharmaceutically acceptable salt or solvate thereof, together with a pharmaceutically
acceptable diluent or carrier, which may be adapted for oral, parenteral or topical

administration.

34



10

15

20

P120757W§

13.

14.

15.

16.

17.

adm ni stration. P120757WD 13. A conpound of fornmula (1)
as defined in any of clains 1 to 11, or a

wpbwenssoeati cal |y acceptable salt or sol vate tPEr6e82009/050517

r a pharmaceutical conposition containing any of the
oregoi ng, for use as a nedicanment. 14. A conpound of
formula (1) as defined in any of clains 1 to 11, or a

har maceut | cep lLe. t or t her eaf .
B Sh ST IR AR 17 3 oBRelRl Y Ahus P s bccuccany
hqep@blcngit of 661vats @hdreofl bea phaaiaoRticabfondpdditi@a®@taining any of the
sel ected from nyeloprolific diseases and generalised
foiegohib fPrcusaiag a Adicamest. The use of a conpound of
formula (1) as defined in any of clainms 1 to 11, or a
pharmaceutically acceptable salt or solvate thereof in
Ahenmpuunfl at tfamenla (1) aasndefined e ady Db clairhe 1tto ddt neatphafmaeutically
di sease sel ected from el oprolifjc diseases and. .
BERRARIC S8k @ PV BRHBET: 6t & Bhagceutisal sompasHtsy fitaining any of the
fr&adind FoPudiin FRSCeRBEAT O {0 e1BE] BBIO hiyfelo%rolific diseases and
di seases and general i sed thronbotic diseases in a
penceadisedhirgrhbetongsdasess treating said human with an
ef fective amount of a compound of forrmula (I) as
defined in any of clains 1 to 11, or a

Phari@cgud iceipbiin o€ eBtakh &1 8l tdefihed o el Coft BIRINROT, to 11, or a
or with a pharnmaceutical conposition containing any of

phrsmaequsigalidhacceptblelyslt asfsobyateotipisahén B maufadtere(af)a medicament
%‘?fat?ﬁg ﬁgetakr{é%rﬁ 2% g fdiscelagjg 's]aeéte& ?roH‘. ngélobﬂ)%ﬁrceﬁilggatséso O fgeneralised

thrombotic diseases.

A method of treating a disease selected from: myeloprolific diseases and generalised
thrombotic diseases in a human, which comprises treating said human with an effective
amount of a compound of formula (I) as defined in any of claims 1 to 11, or a
pharmaceutically acceptable salt or solvate thereof, or with a pharmaceutical composition

containing any of the foregoing.

Use of a compound of formula (I) as defined in any of claims 1 to 11 for the reduction of

platelet count.
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