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AM NO QUI NAZOLI NES DERI VATI VES WUTH BLOOD PLATELET
REDUCI NG PROPERTI ES FI ELD OF THE | NVENTI ON Thi s

WO poosfoti4ah rel ates to the di scovery of prodr ugBCDGB3806050698
5-substituted anal ogues of the selective platel et
| oweri ng agent anagrelide which have reduced potenti al
for cardiovascul ar side-effects and which shoul d

AJIIR? c‘?fx%?or. d ﬂﬁlbﬂ&!%wﬁaﬁtcﬁﬁt pEAMREL 8680 ARA proPERTIES

y |nt treatnment of nyeloproliferative

di seases. Nbre specifically, the present invention
relates to prodrugs of certain imdazoqui nazoline
derivatives whi chEldJ2 QK THE INVENJION| et | oweri ng

This 1nv%netéor1]1t Ireéa:;te% 3(%2{3 g%s-ggxger? g(ﬁp gr (rjusr% O(%f éhoi? oérj %}g} f Hlked ]analogues of the
selectivll elepll@v @it SgenBARKRANINIh Ak JVENThERtial for cardiovascular

Anagr el i de hydrochl ori de@éAgr ylin(r), Xagrid(r)) is a
side-effpgsy apd grhach shoadihiherepisrle mr@@@mﬂjpmﬁb Pﬁ’l’ﬁEhWP @pd safety in the
te
treatmercfte l)f" ‘flﬁ)’g}/o%gé‘h 1%98? %Zsseggs& ]k/{%% er!:gﬂéciaﬁ ht g&%g’en%qgven%lon relates to
prodrug’sry)é lcopdin hmfcﬁzatumeolimes@aﬁeavc(sl\ﬁ}]ﬁsl) hawuathitagas ﬁ&&ﬂae’ttld)\ad:ring agents
t hronbocyt hem a (ET), where an_ el evated platel et coun
in humgyy ‘B¢ C?Iﬁeoe%.%frﬂle RreeR{cinygRLAN twts%avllehlbtt@g therﬁ%tmatlon of
blood pEiR8L cal structure of anagrelide,
ood PRIl oro- 1. 5 di hydr oi mi dazo[ 2, I - b] -
qui nazol i n- 2(3H) one (hydrochl or| de nonohydrate), is
shown in the foll Q
6, 7-Dichloro-1,8 frazol i n-2(3
/ 7)-one hydr ochl ori de m)nohydr at e The princi pal side
Anagrefiid ©GyarRh1oMaRar @' € xeatidingVvagcuh arydyal NaMRE. administered
nagret ach gléﬂgrrdl a, pal %% gtl ons )gdt%cl ?ﬁd [imt rtlhe util |}?y amr‘mms ee
1m1dazctqiuenad¢>lug: Wﬁhhswlegneelyae@e:ley pételei batngdnthomians and is used for such

lismto 3- .
purposes 1n 81e treatment of myeloproliferative diseases (MPDs), such as essential

thrombocythemia (ET), where an elevated platelet count may put the patient at increased
thrombotic risk. The chemical structure of anagrelide, 6,7-dichloro-1,5-dihydroimidazo[2,1-b]-
quinazolin-2(3H)-one (hydrochloride monohydrate), is shown in the following formula:

H

N
N
X
0.HCI.H,0
N

S \

Cl 3 position

6,7-Dichloro-1,5-dihydroimidazo[2,1-b]-quinazolin-2(3H)-one hydrochloride monohydrate

The principal side effects of anagrelide are cardiovascular in nature, tachycardia, palpitations etc
and limit the utility of the drug. These are largely attributed to its metabolism to 3-
hydroxyanagrelide. This compound was surprisingly found to be some 40-fold more potent as an
inhibitor of PDEIII, and therefore potential inotropic agent, than anagrelide itself. Furthermore

plasma exposure to this metabolite after treatment with anagrelide is typically three times greater
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hydr oxyanagrel i de. This conpound was surprisingly

found to be sone 40-fold nore potent as an inhibitor
wWo@R00BDE4M3 , and therefore potential inotropi c BOEGB2007/050698

than anagrelide itself. Furthernore plasma exposure to

this netabolite after treatment with anagrelide is

typically three tines greaterthan to the drug itself

on votal rol Consequent | ries of
than to G20t Fi ksl e o el R aE S ffighor kiR
anagrelld@\i8Sb L&A HAd b¥dH i hesBdsed MMM HalBhow tHaBit ROSSkBlEotifroduce
i ntroduce netabol i smbl ocking groups at that position

metabolisty blaskingtgroupsragthat posttien zemityet prElbyeeikain y&@captlrmemttalryonsﬂc actions
of the dru Furt her nmore

of the ol ENGRER Ak SORRORHE el R EEPRE IR ruppigscutar

effects thBRB-Kdrkgaeagy@ ROk e&tericihdrgde 6 HRY foEmitionifane 8 hiy@roxy
the formati on of the 3-hydroxy netabolite may al so be

metaboliiernaidep byachifyse by @@bS@ﬁlt@m 3 He Bperdtsan: (Top 3-syhgituted compounds
typlfledE’B? Hgs&fn]%fflé{r 3 ?1%9}2&%3 1%18510 S& algmbfa%ﬁi ELS%‘MI?{ %tﬁ{hysmlo gical

rocyc €ss SO
pH (~7athapthy Jiacdno gd)rﬁﬁburﬂHvl(ch j)retsdfmsna t@mfmamtemhllmﬁm@tmd efficient

whi ch presents a significant challenge to their
absorptinf j cj ent absorption. Anagrelide HJ itself is a

poorly soluble drug substance. In the pH range of 4 -

8, the solubility is less thanlO ng/nL. The solubility

i ncreases at pH val ues above and below this range; for
Anagrelidealipl #sdliis@. pbmlﬁ@blubheirsg)$ulvbtah¢¢ yInitlse pH7angerpf A8, dhelsolubility

is less tﬁzgﬂ@ pézq]ﬁgdr @Egplugﬁjaf RIS E{S% pgTh %ﬁ& (gv%%{r@é)'eg)w this range; for
exampl;@_%t d).'ﬁ%lﬁ@l Ihre%mui)hﬁ %ng%HJ.g % a1d @f i1, @ a ro%@gﬁﬁ%{qngﬁ The

us over glca H range
dissocizd'rou@ohmsntv @K/alpmdrpmqw eDR8 asd bigovdre eytimifed fromathe Bd)lability/pH

Profﬂe? B in%é%“&%ﬂ%&a‘z’%ﬁe Ceﬁn‘ﬁ% PB}Z%@@&IF%H %%?%3% 'rl% e as v very poor

aqueou@gd?lp&ﬁws EVA mhfRGa0MaiJih @l e sRRReh Bt 15@'1 ') &Q?Wg%égﬁ)llﬁ%% the

kely“site for absorption, nanely the upper
duodenumtae stli ne. This pesavnseentih pebiamagioe Hedpantstativeatonipsied from the
i nto capsul es njcal us

most lilg:ipig%feetfoﬁ%lgg ]:Péiorr]lg ag%ei,l%me pepl-mlqsl{ %eagne sa consequetn%e anagrelide is

micronised prior to filling into capsules for clinical use to ensure maximal absorption. This and
anagrelide’s inherent potency as an anti-megakaryocytic agent — in vitro ICso ~27 nM and in vivo
doses of just 1-2 mg — serve to limit the potential problem of incomplete absorption. Indeed, a
radiolabelling study in humans showed that following the oral administration of 1 mg He-
labelled drug >75% of the administered radioactivity was recovered in the urine implying that at
least after this dose absorption was >75%. However for those patients requiring larger doses
either as the result of relative insensitivity to the drug, higher first-pass pre-systemic metabolism
or greater body weight, the possibility exists for incomplete absorption. This would be expected
to lead to increased variability in attained plasma drug concentrations and consequential

variability in patient response.
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anagrelide' s inherent potency as an
anti - negakaryocytic agent - in vitro IC50 -27 nM and
WO poosiogsa4sioses of just 1-2 ng - serve to |im tPECTIEB2007/050698
potenti al problem of inconplete absorption. Indeed, a
radi ol abel I'i ng study in humans showed that follow ng
the oral adm nistration of 1ng e |abelled drug >75% of

t he adm ni stered radlo ctiv was recoyered in the
Furtherigo i Fsppof g e wt BBy e HpREC e gy Have Béer
cardiovARARKF BEIIRE, PRDIcHTIDind RN RS %b§d?ﬁt1(§1ﬂ%§§b@@ﬁdoﬁﬂtte§ed Improved

requiring [arger doses either as the result of
water solability theughens¢ eppropjate opanhangipragirugs fengelidesmayp thegefore offer
sienificR&; %ﬁteﬂhclgenabot% Sgr greater body weight, the

& %6 gy UULELESP Phconpl ete absorption. This
woul d be expected to lead to increased variability in

attained plasma drug concentrations and consequenti a
variability in patient response. Furthernore for |ess

WO2004Mi68ht2 ke oigisusiof anipingtathguingsndine dpvaghyes Faprofwging
Y} t opl f

therap e B e B BB oo ef PR prggoure and
bronchodd@ii@on.sol ubi ity though the use appropriate open ring

pro-drugs of anagrelide may therefore offer

significant advantage in mnimzing this risk.

WO2004/ 063172 rel ates to the use of

2-am no- 2H qui nggMMVIAR YOI THE VESENANQN oduci ng

nts tor the treat nent or

t herapeutic agents reat nen
nyeloprollferatlve di seases, high bl ood pressure and

This 1n\pern 0 rf)cr)gxlflheast dS Wna%rghgy IE:Ierl W[\Eflf}g“su f Tlgelds at either the 3- or 5-
I hventtT on prov $or rugs ot anagrell

positiorl€lhi thasd h(ﬁfgréllﬂésﬂérwahe& ahet@dIRBY td A8 aralo@be Df the cardioactive 3-
position. In these anagrelide derivatives, netabolism

hydroxyagagiglidg, i bl@g]gadoelt}ph dirsethd (Hadhsigpgon) or indirectly (5-substitution). The
prodrug? ggge( f X@l@/arg&%l do lé zghl 19 (‘(gﬁcgflﬁde%gﬁﬁm 5tE§ G Isz/o c)onduilﬁns) than their

tution YEC stirtution
ring clqmedndamag@uaer efﬁanhghhey pommeials (ﬁd)lubét&arl abswiption frandthen@erntract. Such
a tici(?ted in vivo gondl ions) than thejr
compounds would spontaneously and completely ring close at pH 7 or above thus offering a
convenient means of delivering these ring closed anti-megakaryocytic (platelet lowering) agents
to the systemic circulation. Since the preferred site of metabolism of anagrelide is the 3-position,
such compounds are likely to present improved pharmacokinetic profile and hence improve
patient compliance and convenience enabling a broader spectrum of patients to be effectively
treated. In the case of the 5-substituted compounds it is expected that a bulky group is more
effective than a smaller group when cyclised to the ‘closed ring’ anagrelide analogue. Groups
such as t-butyl and other bulky blocking groups are thus expected to be of most utility when
substituted at the 5-position. A substituent comprising a large group at the 5-position is expected

to sterically hinder access to the 3-position by the metabolising cytochrome’s active site. This

should inhibit formation of the cardioactive metabolite, 3-hydroxyanagrelide.

The ring closed compounds of the present invention are especially beneficial because

surprisingly they have dramatically lower PDE III inhibitory activity (and hence lower
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ring closed anal ogues offering the potential for

better absorption fromthe G tract. Such conpounds
wowuBtdeBpoONt aneousl y and conpletely ring cl oseP@r/GBRH07/050698

or above thus offering a convenient neans of

delivering these ring closed anti-negakaryocytic

(platelet lowering) agents to the systemc

cardloagthvt;gﬁ%léqa}littllaﬁ t]ilzgl t{hg ggté\;egtggtgl?qﬁ%gro e d s Ihtéig“% Ewﬁp %?%g%geﬁgg and yet also
surprls1hgll§@ét)imt tBeil %ﬁﬁ%‘f@gakﬁ?é@ﬁ@ AeRGidy. "RERk] Meld Cnfhid BavNHerapeutic
hence | mprove patie COpr' i ance and conveni ence

indices gthadhl dregugh raga tlepugpledhanuiimofor paagreiegtsels. be
effectively treated. In the case of the 5-substituted
compounds it is expected that a bulky group is nore
In one &niRAIhMe, tHAPredeiMake@longESHPIRaN pfyiehd B Cant @nddi€lide analogue
‘closed rin anagr el i de anal ogue. é&ou s such as
compriging Py 5- afamfl qrhe?-sHstirifedhinsekdlidg cgmpaprd. aflus; fysexample, in the 3-
substltu%?&p ﬂgﬁ?a%V'éQ ﬁﬁg g%s{f%?étal#ﬁhs}é%&%fr Y%en dﬁ’&i?%h% L{:tl(?sgd a’!{naﬂ%ﬁe) to 3-
hydroxidi’l&gl‘éh@@ﬁ tlirenlyi Bloekgae clre gartioulat, ethe Qﬁ‘ifdnylohlral@lms tagquedsigs of an
to the 3-position, by the nmetabholising cytochrone's
anagreligey iRdossiet whereh) dirsh gt EROBIE. RorBrarPBRSENdpReanalogue of 3-
| , 3-hydroxyanagrelide. The ring
hymox%@%g%ga%%ﬁ%%aﬂﬁgﬁggk% e present invention are
especi al | y benefi ci al because surprisingly they have

dramatically. | ower PDE 11 i bitor Cc
Accordig HBe 5 iher iny SGie et ptsidith ooy a SF Frmly f58a
pharmaf&iiRPG Adcep@blcAMasF &V A€ meRsoydr oxyanagrel i de and yet
al so surprisingly retain their anti-negakaryocytic
activity. Indeed these conpounds have therapeutic
i ndi ces whi ch arse much nore favourable than that for
anagrel i de itsélf. In one enmbodi ment, the pr esent

i nventi ongtonpri ses prRdrug of an anagrelide
anal ogue conp r%%ﬁf, 5-, 3, 3- or 5,5-substituted
anagrel i de cohp T! usR‘for exanple, in the 3-
substit ut g : FRst pass netabolism (of the
rapidly ring cligsed, .pal gue) to 3- hydroxyanagrelide
is directly bl dtked. Ri g&*@ular, the invention

relates to prodrugs of9an
(1)

wherein:

R!, R%, R’ and R* independently represent hydrogen or a blocking group which functions to

prevent metabolic reaction either directly or indirectly at the 3- position;
or R' and R?, and/or R® and R* together with the carbon to which they are attached form a
blocking group which functions to prevent metabolic reaction either directly or indirectly at the

3- or 5-position of substitution, the remainder of groups R'toR* being hydrogen;

R’ is selected from the group comprising: fluoro, chloro, bromo and iodo;
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anagrel i de anal ogue wherein first pass netabolismto

t he correspondi ng anal ogue of 3- hydroxyanagrelide is
w@bdososisvel y bl ocked. According to the presentPCT/GB2007/050698

invention, there is provided a conpound of Formula (1)

or a pharmaceutically acceptable salt or solvate

thereof (1) wherein: Rl, R2, R3 and R4 independently

€ e RS S SER S B R B BBt g, Ly o

indirectly at the 3- position; or Rl and R2, and/or R3
and R4 together with the carbon to which they are
R’ and Bf awdhéepehdantiyaelskied Kiony thgraveyp evipsfsifaht thabsyany; Cie alkyl, Cig

e ctlon elther directly or
hMOMkﬁh PFg%?f%zgge%ﬁé4@ SFYEosition of substitution,
the remai nder of groups Rlto R4 being hydrogen; R is

sel ected fromthe group conprising: fluoro, chloro,

R is Higr 6o alkiii i odo: R6 i s sel ected from the group
conprising: fluoro, chloro, brono and iodo; and R7 and
R8 are independently selected fromthe group

R is selamfaﬂlfﬁdmn the goup &bmprl@mgﬂh)ydrﬁgenal(k)g|alky(]§1Ch<ahlhai}RyC2 6 flkynyl and
and Cl hal oal koxy; and RO is H or
Cis Cymﬁkﬂswg‘??’é‘c?aéa of rtB‘?nf?fﬁ%"lﬁg 6&?51%6%}? bg Pﬁﬁgnailll)‘/oﬁuéﬂéhted by lto5

o PRt G SIS B R, g s
alkylsukppbmyi nad CPGHIpstR { i ephdpyadeutical &y zgchntpisle chiose ﬂnd

i ndependently fromthe group conprising: halo,

hydroxyl, cyano, nitro, Cl-4 alkylsul phonyl and COCH;

Xis O &'s,R10 is a pharmaceutically acceptable cation, and X
is Oor S,

provided always that R',R% R’ and R* are not all hydrogen.

In an embodiment when one of R' and R* is methyl and R* and R* are hydrogen then other of R!

and R* is not hydrogen.
In one embodiment:

R! and R?, are independently selected from the group comprising: H; halo; cyano; Ci. alkyl, Cs.6
alkenyl, C,¢ alkynyl, Cs3 cycloalkyl wherein said alkyl, alkenyl, alkynyl or cycloalkyl groups
may be optionally substituted by 1 to 5 groups chosen independently from the group comprising:
halo, hydroxyl, cyano, nitro, Ci4 alkylsulphonyl and COOH; C;¢ hydroxyalkyl; Cie
carboxyalkyl; and sulphide;

or R' and R together with the carbon to which they are attached form a Css carbocyclic ring
may be optionally substituted by 1 to 5 groups chosen independently from the group comprising:

halo, hydroxyl, cyano, nitro, C;_4 haloalkyl, C;.4 alkylsulphonyl and COOH;
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provided always that R1L , R2, R3 and R4 are not al

hydr ogen. In an enbodi nent when one of RL and R2 is
woreiokpbs4aind R3 and R4 are hydrogen then ot her PET/BB2@Ma50698

R2 is not hydrogen. In one enbodinent: Rl and R2, are

I ndependently selected fromthe group conprising: H

hal o; cyano; C1 aIkyI C2_6 alkenyl C2_6 aIkynyI

or R aigf R T Ry e BB ey b s o S g o o

alkynyllgrib@p oth® Liﬁ’l%uglli‘ Qs 8HuHINHBRENE At Inhel FPWhidheitTik O#ched and being
conpri si ng: hydr oxyl, cyano, nltro Cl-4

optionaHy kybssittechbmyphe Emtdir@@tbﬂpsamdmddwlyaﬂekyted fom gie group comprising:

o nGRRLSR L AR L3Pl 5, BOBBLLSCAAP

hydrox @avHeaanEbiher ik initghyrey be optional 'y substituted by 1 to
5 groups chosen independently fromthe group

conprising: halo, hydroxyl, cyano, nitro,

o+ R P SR B v

group. represent a C2-6 al kenyl or C2-6 aIkynyI group bound
t hrough a double bond to the ring to which it is
attached and being optionally substituted by one to

In a préf@fr&? s&f W&ﬁ#ﬁﬂ@?%ﬁﬁnﬂ ¥ é&laﬁgtsﬁgstﬁﬁt@@@ Uei@flo(g%” cycloalkyl

conpri si ng hydr oxyl, cyano hal oal

group. COCH, provi ded always that one of RlL and R2 i s not
hydr oxyl when the other is nmethyl. In a preferred set
of conpounds, Rl is an optionally substituted Cl1 al kyl

Other REfefrdd SompPhRB! 4% | th&eoMPwhich R 184:efRE IR 'S&ld RF is C(H)H(F)m or -
ounds, R2 is an optionally substituted Cl al kyl

C(H)u(R3-BFG BN onhtey Im 50U, and n = (3-m): and p = 2 o 3, and q = (3.p).

More preferably at least one of R! and R*is CF; or CHF,. Most preferably, at least one of R' and
R*is CFs,

In an embodiment, R' is preferably methyl, cyclopropyl, CF; or CHF,. Most preferably, R! is
methyl.

In an embodiment, R” is preferably methyl, cyclopropyl, CF; or CHF,. Most preferably R? is
methyl.

In another preferred set of compounds, R' and R* together form an optionally substituted Cs

cycloalkyl group. Most preferably this is a cyclopropyl group.
In an embodiment:

R’ and R" are independently selected from the group comprising: H; halo; cyano; Cy alkyl, Cas
alkenyl, C,¢ alkynyl, Cs5 cycloalkyl wherein said alkyl, alkenyl, alkynyl or cycloalkyl roups
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O her preferred conpounds are those in which at | east
one of RL and R2 is -C(H) n(F)1n or - C(H n(F)mC(H)
w@Ldpaesaehere m= 2 or 3, and n = (3-m; and pPEI/&BRI07/050698
3, and g = (3-p). More preferably at |east one of Rl
and R2 is CF3 or CHF 2. Most preferably, at |east one
of RL and R2 is CF3. In an enbodinment, Rl is
referably nethyl, cyclopropyl, CE3 or F 2. Most .
may be GplipRyisplsttuied Py 1HEORFPIPSIROR IBHERSASAERrOTiRgG oup comprising:
halo, hQERIST, a@i(a)ﬁoﬁ%éw,l C1GY eikQRUPAYAyl ChRd 0COBEE & s Madroxyalkyl; Ci
preférably R2 is methyl. In another preferred set of
carboxyatuypowddslphRe; and R2 t oget her form an optionally
substituted C3_8 cycl oal kyl group. Most preferably
this is a cyclopropyl group. In an enbodi nent: R3 and
or R afid réregdtngep@ndendadibors®l WaicRdhdy 88 ddaehedrfolA a Cis carbocyclic ring
conpri sing: H halo; cyano; Cl-6 alkyl, C2-6 al kenyl, o
may be @U@My@%gﬂtpte@z dte >§Cgr@1ws@pswggi@eﬁde§)é]iyérq;n R}}q group comprising:

v AP LY, THS T SRR R e

the group conprising: halo, hydroxyl, cyano, nitro, Cl

;5 4 al kyl sul phonyl and COOH C1 Q%g;oxyalk¥%; Cl-6
or R™ andgR hisRgarkyPresei @ (owaitimykor (ro d¥ynyharora brapbihritehg dqyble bond

to the %gg 6& &WIQ%P étt i3 ulchly taE@»beﬁfgeoﬂﬁ({r@ﬁp esqbgtﬁﬁt@i aoggo%fi/ tol t}tlrge groups

ocyc ring may be optionally” substitut

independegfiy sgdscteh d®en thengioppe mdewptisingf halm hpdrogylpgpano, C;4 haloalkyl and
COOHconprising: hal o, hydroxyl, cyano, nitro, Cl

‘hal oal kyl, Cl1 al kyl sul phonyl and COOH, or R3 and R4

toget her represent a C2-6 al kenyl or C2-6 al kynyl

group bound through a double bond to the ring to which
In an embodimertt RasHdar @ndallsgl. nBrederablynBi is\H.subst i t ut ed by one

to three groups

In an embodiment, R*isHor Ci alkyl. Preferably, R*is H.

In an embodiment, R’ is chloro.

In an embodiment, RS is chloro.

In an embodiment, R’ is H.

In an embodiment, R®is H.

In an embodiment, R’ is H or Me. In one embodiment, R’ is H and compounds in which R’ is H
enjoy good solubility. When R” is a Cy_¢ alkyl group, such as Me, the PDE III inhibiting activity

is effectively eliminated. Me represents a particularly preferred alkyl substituent.

In an embodiment, R'® is H or optionally substituted Ci¢ alkyl. Most preferably, R is Cis

alkyl. In an alternative embodiment, R'%is Na or K, with Na being preferred.
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i ndependently sel ected fromthe group conprising:

hal o, hydroxyl, cyano, Cl hal oal kyl and COOH. In an
wermsderent, R3 is H or Cl al kyl. Preferably, R3I/G82047/050698

In an enbodinment, R4 is Hor Cl alkyl. Preferably, R4

is H In an enbodinent, R5 is chloro. In an

enbodi nent, R6 is chloro. In an enbodi nent, R7 is H.

In an enbodinment, Ris H In an enbodinment, RO is H or

Me. In one enbodinent, RO is H and conpounds in which

In an edSbdidetd, &Nk @y good solubility. Wien R9 is a Cl al kyl
group, such as Me, the PDE IIl inhibiting activity is

effectively elimnated. Me represents a particularly
Inafur%%regnelé&ﬁ% atl kyl substituent. In an enbodi nent, R10 is
or op PShal | y substituted Cl1 al kyl. Mst preferably,

R10 is C1-6 alkyl. In an alternative enbodi nent, R10

) is, Na or K with Na being preferred.In an enmbodi nent,
R* and )R’ aye andapgnentlyr selrstedetipddihgesioup Remarging2Hacgano; Cis alkyl, Cog

I pde n e 1Si NG
ke ESRROAATELY PO EIE AL Gl GOS0t sroups
T A AT S L

Y yl groups y [ y substitu
halo, - hygrogyvhr eYae: CTHQS%’er?lHnEI]é%]éHﬁ’EHWIy @P%n?@f@é{;gﬁoaphwyroxyalkyh Crs

b rindis@hidal o, hydroxyl, cyano, nitro, Cl 4
car OX}%P%I élulsp olnyf and COCH;, Cl hydroxyal kyl; Ci1-6

carboxyal kyl ; and sul phide; or Rl and R2 together wth
or R! a%%%éggépg]%}c&lﬁ? \#E:I gatr]botnht%yw L éyt z?r%ha%tglc}]:e%rf@rma acés_.gS carbocyclic ring
may be optionally substituted by 1 to 5 groups chosen independently from the group comprising:

halo, hydroxyl, cyano, nitro, C;_4 haloalkyl, C;.4 alkylsulphonyl and COOH;

or R! and R? together represent a C, ¢ alkenyl or C, ¢ alkynyl group bound through a double bond
to the ring to which it is attached and being optionally substituted by one to three groups
independently selected from the group comprising: halo, hydroxyl, cyano, C;4 haloalkyl and
COOH;

R’ and R” are hydrogen;

R’ is selected from the group comprising: fluoro, chloro, bromo and iodo;

R® is selected from the group comprising: fluoro, chloro, bromo and iodo; and

R’ R*, R” and R'’ are hydrogen.

Another preferred group of compounds is those in which neither R' nor R is hydrogen.

Amongst these, it is preferred when R! and R* are both independently selected from the group



may be optionally substituted by 1 to 5 groups chosen
i ndependently fromthe group conprising: halo,
whyaBos3sty cyano, nitro, Cl hal oal kyl, Cl PCT/GB2007/050698
al kyl sul phonyl and COOH;, or Rl and R2 together
represent a C2-6 al kenyl or C2-6 al kynyl group bound
t hrough a double bond to the ring to which it is

compri by G5 S SIS HASHENEEHL oy <SUNBEL gt e Ay] Afigasl and alkyny

gDupSﬁﬁgEEb i Hy@gﬁgnmgydroxyl cyano, Cl hal oal kyl and
and R4 are hydrogen R5 is selected fromthe

group conpr|S|ng fluoro, chloro, brono and i odo; RB

or wherig? %g(ed% er a%gﬁ [ OUE %TRJZ%C | t%%t) i u %(} g grglnan optionally

5 gmmuwﬁmocpgﬁmﬁbgkﬁﬁhg group of conpounds is those in which
nei ther Rl nor i s hydrogen. Anobngst these, it is
preferred when RL and R2 are both independently

C r e | S : Cl- kyl 4
or whei2§l B7 ol £ PRt S BICRAT Bi R RS e €26 allymyl
group. al kenyl, and al kynyl groups may be optionally
substituted; or wherein Rl and R2 together with the
carbon to which they are attached forman optionally
: Rl and R2
10 P B o PSPt ca &2
al kenyl or C2-6 al kynyl group. Partrcularly preferred
i ndi vi dual conpounds of the invention include: The

The 3-nZethBtimgrdidagiealitide derivative 3, 3-di net hyl anagrelide
derivative

NQ\T/NH2
Me
N
cl H
C
) OMe
15  3,3-dimethylanagrelide derivative
NQT,NH2
Me
N
Cl Me
C
) OMe

and the corresponding spiro 3-cyclopropyl derivative

NQT,NH2
N
Cl
Cl
O OMe
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and the correspondi ng spiro 3-cycl opropyl
derivativeRegardi ng the use of the conpounds of the
WO poogiei4ah i n humans, there is provided: a PCT/GB2007/050698
phar maceuti cal conposition conprising a conpound of
formula (1), or a pharmaceutically acceptable salt or
sol vate thereof, together with a pharmaceutically
acceptabl e diluent or.carrier, which may be adapted
Regardfig fyiof Usoamodpdy Ofghe (nygiisn induiar dbsrad Gy 1dad
compound of formula (1), or a pharmaceutically
acceptable salt or solvate thereof, or a
a pharmvartinat egmpesitioe sapesising on cempewidndhépramia g, ethe pharmaceutically

accepta%l%;isgg 8)'{:] gglg?t%]g%errﬁ%sf? g)ag%h)%f Qvgtglagp%%ﬁg%dn@gg(gﬁ{ﬁ%g?ﬁ{»blg diluent or carrier,
which iigCEPAdRBlea f6:20rhl, ?ﬁreﬁt@lrzbl af epidaeidpinidnatibhe manufacture

of a medi canent for the treatnent of a di sease

selected from nyeloprolific diseases and generalised

0 i geases. n [ e

s compbdf SRkl ATPOSR. R IEeR. aldeBabie E of SRS ereot, or »
pharmatdutioaiaoiiposidios easteshingnang di dinefore gofrige Foramepy & sedicament;

treating said human with an effective amount of a

compound of formula (lI), or a pharmaceutically

the use gﬁgggfn Ql!llﬁi obm@fa (?)9_[)1\’ 2 ﬁarhﬁ@&ﬁf&glzly cePabld fs@%tho(re solvate thereof in

ar I'TH?eUtI cal conposition contalni’ng any o
the mafda@gei ofga niddecaprees émt the rixceméndrof sl dicean celep@d desn:amyeloprolific

. met hod of. treating a.patient having essentia
diseasey ?ﬂ%ﬁf‘%@é}ff‘ﬁ{e‘ﬁ{o l?ﬂ%cglﬁe?é?esnyel proliferative di sesase or
t hronboti ¢ cardi ovascul ar di sease or hi gh bl ood
pl atel et count, which nethod conprises adm nistering
a methaqdooft theatipa aj dispascasdldstadafyemt imyglopyolidicf digtapaseandrasoeralissid thrombotic

. comound of th resent .inventi.gn. Another e di. ment
aiseasel TR0 HORpE uhie, QUERRRS T bl AR, SRR Rgune of

compoudldostdf opinatae{I torCO Phdrmacéticl @ apédpt®id salivbi eblviethedof, or with a
conprises adm nistering to the patient a )

pharmagqydicalpeut i AMOYILENT ect iCOBAHMINt ofYa comffound tBe t heforegoing.
present invention.

The present invention also encompasses a method of treating a patient having essential

thrombocythemia or other myelproliferative disesase or thrombotic cardiovascular disease or

high blood platelet count, which method comprises administering to the patient a therapeutically

effective amount of a compound of the present invention.

Another embodiment of the present invention includes a method of reducing blood platelet count
within a patient, which method comprises administering to the patient a therapeutically effective

amount of a compound of the present invention.
The present invention encompasses providing the compounds of the present invention for the

methods listed above, among others, wherein cardiotoxicity is reduced compared to using

anagrelide.
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The present invention enconpasses providing the
conpounds of the present invention for the nethods

w0 c@Bees4ahove, anong ot hers, wherein cardi ot oXPCI/GB2003/050698
reduced conpared to using anagrelide. The present
i nvention al so enconpasses pharnaceuti cal conpositions
conprising a conpound or pharmaceutically acceptable

salt of .a co ound of t resen i nvention and .a
The pregeis inxention flag W%?ng’éésébi’gﬂgc%‘ﬁ’rc? MPOSHoNHEBRT fiRg  fympound or

pharma8éuftie Jag’éc@ptﬁﬁlletsﬁlt Of alcBRpe PO %ré%gntlzlﬁ{féﬁﬂoﬁ ab¥ih pharmaceutically
i nclude acid addition salts Exanpl es i ncl ude
acceptablggrai ori ¢ and hydrobronmi de salts. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention is
directed to new prodrugs of 3-or 5-substituted
PharmadfificQy @scefableN@ilte SF Al tc&ﬁ ngb dF Ebghulh QV)ELEINGe agiEMddition salts.
anagrel i de. These conpoun spont aneously ring close
Examplgs inglydg hydigghlogp gyéhy 09110&1@3 gty 5-substituted
anagrelides that retain the anti-mnmegakaryocytic
properties (hence platelet Iowering activity) of

anagrel i ve redl i
pr ogertl %E%LES BES!( P“Qﬂ:—)&ﬁj H ed

oo arto v

cardi ovascul ar and anti - aggregatory S|deeffects

Appropriate substitution at the 3-position of the
The pregeagimicnden riv|dicoted tof ﬁ@@tﬂrvéﬂugs sifodks YHrbstiutadc ppdpgues of the
estabhsﬁ%({ plﬁl?e ﬁ%&%@ﬁ%k@@%ﬁﬁn}agﬁeﬂﬁ%h GSF oongpoal_&se#;oglgaélrut)ll%?g] ri%];; close at
pH’s 7@ dboselhstyidlatEer anabagues ah@g/iehdd@eth@tofe@dihltﬁé ah@-megakaryocytic

indirectly sterically hinder metabolism at

propertis ghesce glptgeploayeringriictivitesef Magrelige dupsaya mdé%%?d PDEII lnhlbltory
e
poperOSASHTE: B ARAE L 96 ARECGIUE AR B sy i
effects.3- position in the anagrellde nol ecul e is known to be
the major site of metabolismwhich is the principa
mechani sm of drug cl earance.

Appropriate substitution at the 3-position of the anagrelide molecule effectively blocks the

principal site of metabolism and thus precludes the formation of the highly potent PDEIII
inhibitor 3-OH anagrelide. The 5-substituted analogues have the potential to indirectly sterically
hinder metabolism at the preferred 3-position. These 3-or 5-substituted analogues of anagrelide
also have the potential for improved pharmacokinetic characteristics since the 3-position in the
anagrelide molecule is known to be the major site of metabolism which is the principal

mechanism of drug clearance.

Use of the corresponding “open ring” prodrugs of these 3- or 5-substituted analogues could offer
the added value of improved rates of dissolution and water solubility, allowing easier
formulation. For example the aqueous solubility of anagrelide at pH 7 is <10ug/ml. For ethyl-
5,6-dichloro-3,4-dihydro-2-(1H)-iminoquinazoline-3-acetate  HBr - an unsubstituted but
representative example of these ring open prodrugs — the solubility is ~ 5.5mg/ml in distilled

water.
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Use of the correspondi ng "open ring" prodrugs of these
3- or 5-substituted anal ogues could offer the added
wo 2008063f5 | nproved rates of dissolution and WaP&r/GB2007/050698
solubility, allow ng easier fornmulation. For exanple
t he aqueous solubility of anagrelide at pH 7 is
<10ug/n1 For et hyl -

Such pIBURiES s IKE o i fSSSE Y GP L Bt BB EGeHE BB PURAHg B closed

3-@kyih %&d%larﬂgl RaN PéOo8k; thet BFidSAIdURIahiita¥ivé ¢ f ethyl-
ring 5 yS Ih% ' in dlogtl || ed w;?g)?e SSchﬁlprodF(gigs 1arg I?T(Veelrs;on oF Sy

. 2. oMy
5,6- dlChlorObIaLL@dtydmré’r(yHb afpu@rlylnammcdﬁwe@tfel yiBgycl i sed upspbstituted  but
represe&g&a Ve exgﬁ;tﬂle Qf ﬂléseorilgg Qe n}% éﬂ%ﬁk)ﬁ% %?aa fgle(igl)wgz\ie/s X reglo&ﬁg%faé in human
plasma &fshigl EC/MS-MS analytical techniques. Human plasma was spiked with anagrelide
5, 6-di chl oro- 3, 4-di hydro-2- (I H) -i m noqui nazol i ne- 3- ace

prodrug Hinal pErcentragipny H¥\be/mily utlewnagigtely aiee surinat deatehda 39l 45 and 60

minutes dJe ﬁ%\ﬂ%ﬁl?&?g%@ v&pe?% }?]s%g [f(lggaﬁrlggr&gl?en gﬁﬁ%g'\%éid%é é@ﬁﬁe Even Iat the first

point of eabaiucpneht rtdupeclrpd asnkl wasfoapd kieehonsdrdvingn agr eipudll mnd complete

pr odr ug (flnal concentratlon 100 ng/m). Imediately
conversg:fq &y ARG Wﬁ itsgiq eﬁlgq}rg g]@pwsélglealﬁaelg@f rﬁlﬁg}?]é%e prodrug, ethyl-5,6-

dlchlor@fj%e(ilﬂ?t{rg easﬁgcﬂllﬁﬁn iz 8t . ?@Qat@ %'hd%ﬂé&égéié gﬁsepsye‘adi'hl‘bg,mples of

anagr at t Irst point-of neasurenent
human plasmpa,aokeubgted autabnbenfperatde deenmnethoat.i ng t he rapi d and
conpl ete conversion to anagrelide itself. Figure 1
shoms t he Ievels of anagrelide prodrug, ethyl-5, 6-
hl or o- 3, 4- di Fq nqu|nazoI|ne 3 aceta
The Potswl bengsitof ira%m&%w%aolvm iy9tpthe $bwrpPRRR{th ﬁrsé?@%rmg analogues

was shdvﬂlcllﬂba gﬂa %EWE %%51 n_g?gll\(}ggn Gl\éq{ofgpfs);ﬁlng%unsltﬁltute% ethyl-5,6-

pot ent | nefit o wat e bility ont
dlchlor(aﬁﬂedlbydroﬂ @H)tlhmmuumemlma hgcaata lHﬁ;mssa mie] stropeunidna a
i oavai l abi Li st.ud

comparltsH]é %{s] g{?lg\éfe)f Bﬁtsgﬂe@{‘:h%}’laﬂgb%w of anXgrePde when glgen as tIhIS compound or
as anagf@h@@ ht@élprn?bqﬁirgélﬁﬁ@d's@s @7’ 1 k.1 BB RO RZR)i E)‘?ﬁr&h@t@ﬁ{ @ft e

as a nodel oun a comnmpari son was made of
pharmasql@m@m PerameAgTs édm th¢ plsndufg doagd eh iaperonmestely |lvefnlddsgheh |C$1ax, and a

mean 16S0H%Y riler RuC for anagrelide than when the drug itself was administered.

These results implied that the inherent absorption of anagrelide at this dose (6.1mg/kg, albeit 200
fold above the clinical dose) was comparatively poor (< 6.25 %) since there was little evidence
for marked changes in metabolism, the likely alternative explanation. The metabolite-to-drug

exposure ratio after anagrelide was 1.5 compared to 0.9 after the prodrug.

This study (see tables below) also showed that there was also considerably less variability in
Chax and AUC after the prodrug. For example C,,« for anagrelide after the prodrug ranged from
170 — 418 ngmL'1 (relative standard deviation, RSD, 26%) compared to 9.5 to 44.3 ngmL'1 after
anagrelide itself (RSD 62.5%). Similarly the AUC for anagrelide after the prodrug ranged from
367 to 1470 ng.th'1 (RSD 34%) compared to 21.6 to 188ng.th’1(RSD 71%) after anagrelide

12



10

as anagrelide itself in equinolar doses (7.7 &
6. 1ng/ kg respectively). Exam nation of pharnacokinetic
w@arnane4es s for the prodrug showed an approxi NeCEGH2007/050698
17-fol d higher Cmax, and a nean 16-fol d higher AUC for
anagrel i de than when the drug itself was adm nistered.
These results inplied that the inherent absor pti on of
. nagrelide .at this dose (6, 1ng/ kg, .al heit 200_f.0
itself. Tgﬁggg;%ertvla@e@ﬁyn\y%saqon%tg% \glvaégl % ],eg{ %ﬁg%loBo"gl?ls tudy illustrated
the potctigPbe R fig iR ER: Jﬂaﬁfrﬁlgvﬁ§dﬂug§ fol i pBedBRGBLibOr  Mar ked

changes in netabolism the likely alternative

expl anation. The netabolite-to-drug exposure ratio

after anagrelide was 1.5 conpared to 0.9 after the

prodrug. This study (see L'ahbﬂesf' bel ow) al so showed

that there was al so consi=eX y less variability in

Cmax and AUC after the prodrug. For exanple Cmax for
Pharmagelgineli¢ peragmetens of Iaeagwegdc feJlaveing egirfgloaral fgrpsule) 8dministration
of anagghitle or an ebtet bpen singpatadigid\anagirdide tR8Rle 4684 at equivalent molar

conpared to 9.5 to 44.3 ngldsest after anagrelide itself

(RSD 62.5% . Simlarly the AUC for anagrelide after

the prodrug ranged from 367 to 1470 ng. hnL 1 (RSD 34%

CT Uit

@Qﬁg@lﬁ&%tl%gzkg; 6 to nmmg. hnL RSD 71% after

anggnel 1[deid sel . fhe Tessgic vart gbrl Ty wag 4
CORSbS! 8NN | MRRG ST 1 ikd I9R) ABSAURLS Dthoukh)S| StHeaY)
MTustrareqsyhe jpoygntar Qgpef {ts of tfe open-[ing.
prody ugs tqgignpriove; 3bsor ptiyop. | Tabhesl| ¢ 4450° 16"
Phai pacgki nefyi c [paranmet ers Q¢ anagnel de fpidiem ng e
singte dgral ggapsul ¢} adm nhggrati ops pf | anpgysel | de O
an egter| opgR rijng prodriug @ ganagredtde tp;gaml g dogs
at ppgui val enly mol ar jdosgs Agagrel ide (6] 1 nmg/kp) .
Ani ggl Vomiged ga 1 houn poggqdose, excluded frpm
catcufatiom of am_vVedi an
Ester prodrug of anagrelide (7.5 mg/kg)

Dog ID Cruax T tnax AUCo; | AUCisin k tv

number {ng/ml.) (hours) (ng.h/mL) | (ng.h/ml.) (hours’l) (hours)

1 213 3 678 679 0.1969 3.5
3" 170 1 367 369 0.3071 2.3
11 418 4 1440 1440° | 0.1789° 3.9¢
23 334 3 951 952 0.4941 1.4
29 353 6 1470 1470 0.4857 1.4
Mean 330 3.5° 1130 1030 0.3922 1.8
SD 86 390 400 0.1692

®  Median

excluded from calculation of mean

calculation of mean
e Could not be estimated from the available data

—

Calculated as In2/(mean rate constant)

13

Animal vomited ca 1 hour post—dose, excluded from calculation of mean
Estimate based on two data points only, therefore did not meet acceptance criteria,

Could not be estimated in accordance with all acceptance criteria, excluded from




Esti mate based on two data points only, therefore did
not neet acceptance criteria, excluded from
w@ad0810b583 on of nean Coul d not be estimated i NnPCT/GB2007/050698
accordance with all acceptance criteria, excluded from
cal cul ation of nmean Coul d not be estimated fromthe
avai |l abl e data Cal cul ated as In2/(nean rate
constant) Tabl e 2 Phar mac?Ei get ! c paraneters of
3- hydroxy anagrelide, fol a single oral
(capsul e) adm nistration of anagrelide or an ester
Phamymaadkimgptiofpaamagtees oftle hydroxglanagodisle sfiolloying/akiagle aral @apsule)
adminigisstion’ofaanaghélitie ortan éstar/profirdg éinmgkelidentotragle dagsat equivalent
hour post-dose, excl udeghdlapddged! cul ation of nmean b
Medi an ¢ Could not be estimated in accordance with all
acceptance criteria (excluded from cal cul ati on of nean

ey @‘ftméﬂ&) estimated fromthe available data e

bcbo l.ibdl LI kIllb‘Xdll I <Al O_L.U IbAﬁﬁlt] Fot kllUbv ‘jtl}ﬁ”
R R R e T
lIICI aptT lIL14HUltIIb)16\UUL 1 I TSt elll JLIVIly) lIIaII
anagyr el iljde N seI f, gspotent %gkl hi %1@ abé 551!t < d%f
may pe nee g whi chcoul d gggsent probl e i
abs 5pt| on.gRor |exaf l e gl met h Q 1a96?§14 e 3
(an émegak%)éocytl Cy C50 ~]1 M| cf 1 nM f 96 23
angfit gl lde,gmy jneeliio|be g ven alp, t{msriiel 3
SD 11.7 89 379 0.0349
Ester prodrug of anagrelide (7.5 mg/kg)
Dog ID Cruax Tax AUC,. AUCgi0 k V2
number {ng/ml.) (hours) (ng.h/mL) | (ng.h/ml.) (hours’l) (hours)
1 185 3 564 566 0.1569 4.4
3 106 1.5 303 303 0.2510 2.8
11 347 4 1280 1290° 0.1235°¢ 5.6°
23 269 3 876 878 0.4425 1.6
29 241 6 1240 1240 0.3776 1.8
Mean 261 3.5° 990 895 0.3257 2.1°
SD 67 337 337 0.1497

Animal vomited ca 1 hour post—dose, excluded from calculation of mean

> Median

Could not be estimated in accordance with all acceptance criteria (excluded from
calculation of mean

d  Could not be estimated from the available data

Calculated as In2/(mean rate constant)

@

For those 3-or 5-substituted anagrelide analogues which have a lower therapeutic potency (but
not inherent activity) than anagrelide itself, a potentially higher absolute dose may be needed
which could present problems for absorption. For example 3,3, dimethyl anagrelide (anti-
megakaryocytic ICsy ~160nM cf 27nM for anagrelide) may need to be given at 6 times the
current clinical dose of anagrelide. In this situation absorption may be less than complete and a

prodrug may be needed to ensure efficient absorption from the GI tract.
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current clinical dose of anagrelide. In this situation
absorption may be | ess than conplete and a prodrug may
wheooswedesl to ensure efficient absorption fronmP@ieB&G07/050698

tract. The conmpounds of Fornula | can be prepared in an
anal ogous manner to those described in US 4256748 and
US 6388073. The disclosures of the synthetic
procedures used in each of these docunents is intended
specifically to be incorporated into this disclosure
and forns part of the disclosure of this invention.
The contents are not presented here in full for the

The corﬁ 503 ©F Fg{mlﬁé §\hi Ye %pf%pafé'&Qnsalﬁ' Ld% o@selrnﬁﬁ)&r 'té those described in US

ecitical irecte these doctnments. A person
4256748 kainfl | &%l 6B&8Q7Be "Hiret dmlbkurb&aoﬁt&mrﬂntj&tw@rcncadmmnsls@i‘ in eaatl of these

al ternati es t pocesses referred. to in
documepbsig 7aign Bierbi o MORRDITGLANS BunbbRaS daf foiep par of the
disclosl¥ Jf Qﬁﬂlih@elftllo}l tPhdBorbft@iaRe Hoth Al PRER iRAMIBY @Rl Bétposes of
as desirable targets. The present invention thus

brevity butr the elrillech perngrais specifiet lyolirsctofl torthese dasumentsg a
conmpound of the present invention to the extent that
such processes produce novel internediates and / or

A pers@TBtinYd MOVied alf@ rV@l@le§§ alveRt o @riatiohs \oF,| dndehl&@ndtBres to, the processes
appreciated b Eerson skilled in the art that

th
referredc'@rﬁpd@ﬁl &§5@7f48t\ﬁ1@c allewtthomdsvdeal compruris dsyingd apjtfaterméh (I) to be
obtalne(ﬁ) g Ig%h q?oqx? rg%r% nasd(?e%ﬁgﬁlgecgr)gggql ‘fﬂe{ %ge%gﬁtaﬁlkfgﬁio%f thus further
S e art, or eanple e art

nown in
encomp?l%@ imepiedls o mednifacairingsd ognpdumdddrtte paxéhdoksitidonad tikSextent that
" Conpr ehensi ve Crganlc Transformations - A Quide to

such prosGatep PEMFS LPY5) PramedieraRat i0pARPloyRevelpraeass features.
Wl ey-VCH (1999 or later editions), "March's Advanced
Organic Chem stry - Reactions, Mechani sns and

It will 8bo lbctappeéi,atdﬂa)ﬁm person Jkkilledbincthe aWﬂhetythe(cﬁirﬂpoadcﬂst phthe invention

could bﬁelg&% E}ﬁ Sadgﬁtgt\{%g ﬁ? ﬁ]éegp‘%ahold% &%h@g]?] scr ’ Pah}%g’fiaptation of methods
known K& W&eﬁnAﬁﬁc@(ﬁhﬂeD Hl%né%mdgé&@bb@ E}fefe@rpsor 1(13%%) YtaBflari @b Rbooks such as

editions), "Organic Synthesis - Di sconnecti on
"CompmbchgamS Msf@ma(lws e&)Guléq%Eur@tlondt(énoueE{iramfmm)atwm” RC

Larock,"\% %PT 9199'9%6“11 ter C%Ytlons)esﬁ/lsarch nganced Organic Chemistry - Reactions,
Mechanisms and Structure”, MB Smith, J. March, Wiley, (5th edition or later) “Advanced
Organic Chemistry, Part B, Reactions and Synthesis”, FA Carey, RJ Sundberg, Kluwer
Academic/Plenum Publications, (2001 or later editions), "Organic Synthesis - The Disconnection
Approach”, S Warren (Wiley), (1982 or later editions), "Designing Organic Syntheses" S Warren
(Wiley) (1983 or later editions), "Guidebook To Organic Synthesis" RK Mackie and DM Smith

(Longman) (1982 or later editions), etc., and the references therein as a guide.

It will also be apparent to a person skilled in the art that sensitive functional groups may need to
be protected and deprotected during synthesis of a compound of the invention. This may be
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.
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(Wley) (1983 or later editions), "Guidebook To
Organic Synthesis" RK Mackie and DM Smth (Longman)
W@ 1®8Aa6xau5 | ater editions), etc., and the referriye82007/050698

therein as a guide. It will also be apparent to a

person skilled in the art that sensitive functiona

groups nay need to be protected and deprotected during

synthesi s of a conpound of the invention. This nmay be

achi eved by conventional nethods, for exanple as
Definitidgscri bed in "Protective Goups in Oganic Synthesis"

by TW G eene and PGM Wits, John Wley & Sons Inc

(1999) and references therein Definitions: Hal o neans
Halo m& g DR Se CE O hﬁ I r%h oS40 bromo or i odo.

TR AEEPHR YK I%s 5%6: é?e.ﬂ QLT oup or a part

of a group refers to a straight or branched

hydr ocar bon chai n containing the specified nunber of
The terpgralior” as vyeg. heip aé)am;eor crat of g HYYP Feberp 4o g straight or branched

hydroca%{)(grﬂ:lga?ﬁ irgﬂtalkﬂf Eecﬁh&y E&B&t @3&0@9}' ﬁf}]&lls e% feta . € alkyl

car as us

means ehﬁfa%}ﬁ or 'B?zln‘égﬁi alﬁﬂtco‘ﬁfa@mﬁ?tat iehfm it 2@1‘3 dt hostTed @éﬂ)@n lo¥! ‘Examples
opyl, n-butyl; npenty I sobutyl, 1sopropyl

of “alkyl”tmtqsm hieesy linchindep oyt areomtylllmltﬂbnylmahyﬂ @8yl n-propgll mbutyl, n-
pentyl, gsltohgt:yl q%o?pg&pé/g),ytft())ur%}%" gﬁyfygdkﬁn?ﬁt b%gj]?)%lpgy i n@ﬁ%{;gle % , alkyl group is
one eml%ocﬁllﬂglbft fo_r?agz% n*g]t%rnqgt}ﬁ@%g)%glélil%% gg’%agg}?)goﬁ 8{1&1 QSog)ﬁ ygrof to—butyl.

8 carbon atons such as, for exanple but not limted

to, cyclopropyl cyclobutyl cycl opentyl, cl ohexy
The tergy-cygletlishe s yied hegnyeieps t@samqnoeg?eml%moagcxr 6 dvshoFbpn ring of 3

to 8 carb8if GlothstAc al, 'legeXScl T‘ﬁ Bul Hé)trlﬁgltl% yﬁ%ﬂgﬂy ré %eliﬁl e)lﬁ’f’] &Wopentyl,

at one carbon atom e term”a
cyclohexgf @rcyclobetykt r ai ght or branched hydrocarbon chain

gr oup
The term “spirocyclic” as used herein refers to a ring system joined to a second ring system at

one carbon atom.

The term ‘“‘alkoxy” as used herein refers to a straight or branched hydrocarbon chain group

containing oxygen and the specified number of carbon atoms. For example, C, . alkoxy means a

straight or branched alkoxy containing at least 1 and at most 6 carbon atoms. Examples of
“alkoxy” as used herein include, but are not limited to, methoxy, ethoxy, propoxy, prop-2-oxy,
butoxy, but-2-oxy, 2-methylprop-1-oxy, 2-methylprop-2-oxy, pentoxy and hexyloxy. A C, ,
alkoxy group is one embodiment, for example methoxy, ethoxy, propoxy, prop-2-oxy, butoxy,

but-2-oxy or 2-methylprop-2-oxy.
The term “hydroxyalkyl” as used herein as a group refers to a straight or branched hydrocarbon

chain containing the specified number of carbon atoms, which is substituted by 1-3 hydroxyl

groups. For example, C, , hydroxyalkyl means a straight or branched alkyl chain containing from
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cont ai ni ng oxygen and the specified nunber of carbon

atons. For exanple, Cl 6 al koxy neans a straight or
whe@sobads al koxy containing at | east 1 and at POBFGB2007/050698

carbon atons. Exanples of "al koxy" as used herein

i nclude, but are not limted to, nethoxy, ethoxy,

propoxy, pr op- 2- oxy, butoxy but - 2- oxy,

o o R A 2 B o inlce

hyd & |ﬁd¥6§§yﬂ§uhfr YopyP 198 . Ry@¥Y ybult L84 Yhe like.
ylbxﬁﬁ Hg’oxy or n€?H38§FBBpfﬁbgémeE%@?%r%1 YIR%' e e

hydroxyalkyl as used herein as a group refers to a

The terlgl é@( g}f/‘&t, %@e&&gf%g 8%{%%)2&:3{ gao al\ﬁrogﬂ rgfgrsato Bl < t@{g{l}? 8r branched
hydrocekﬂyorﬂ-cl&lmy@i{tﬂiﬁﬂig tHE OpRSfiednAUmIRX @ﬂ”@hﬁon Glonts inadromai@hk it least one
neans a stralqht or branched al k chai n cont ai ni ng

double ppda ¥or gxameotheatetns Gndalkenyle élgqan@r@estha};ghtogry branched alkenyl

contalnwdatol;gysz?ﬁggd ea%g%%g&g&%%ﬁ%ggﬁggﬁ%g%%aﬁ onie double bond.

Exampl'@é/ dF oxXMRU Y a2 qtRGeih 1iK@ndel BBt hRT Bt 1BhH&NY, eth%ﬁyIUQGﬁOpenyl 3-
herein as”a group or a part of a group refers to

buwnﬂsﬁﬂnM@m&fbpﬂﬁﬂamCﬁQdmhyﬂr6aambwm2bh@nﬂ,éanﬂhﬂhuh@enwe3lwxand

and 1,1 BEEMYSHE2GT1 To b b APrgyia g B b EropRESh Bf Rt  akeny, he
double @(Hﬁte Q% efelgﬁ |t g(gééenglogag of e*ﬂr anched al kenyl

and at°most 6 carbon atoms and
contalnlng at | east one double bond. Exanpl es of

" as used herein include, but are not limted
The terrtno alké(flﬁleﬁluse(b 65?185@ Ia)groupsor abmréﬁg,ql gropp 5@&3@.{9@ stralght or branched

hydroca%st:)%t W%%%talgl_ gcﬂf exedrﬁeli])ék ggrbgﬂtaﬁ)%[s] and containing at least one

triple bopdl.- dFore tkarhjiilat tH&- mmyﬂ “CJ t alkyny]”bmeappnegiagghe cort bianched alkynyl
groups of the form-0-C 2 6 al kenyl, the double bond
contalnmg Pr J@ﬁ%r%\btlnsi Homogidp sethen atems I@dow@@mngmele@%rqne triple bond.

Ye 185 Usedy her el n ro art. of i
Example% 85 p&% Yy & used her 1rna1|nc ?e b“tgdrr% R(Q:hﬁlantﬁd ?oecth 1a2 -propynyl, 3

butynyl¢ h2iboty&gnt alp'&inf};glyl he @me;myﬂl adeuhlyberbwinﬂ aBbmetlgzltﬁﬁsz ynyl, 3-
and cont ai ni n%) | east one
hexynyl and 1,1-dimethylbut-2-ynyl. It will be appreciated that in groups of the form

-O-C, , alkynyl, the triple bond is preferably not adjacent to the oxygen. The term “halo”

refers to halogens such as fluorine, chlorine, bromine or iodine atoms.

The term “sulfide” refers to a radical of R,—S—Ry,, wherein a sulfur atom is covalently attached to
two hydrocarbon chains, R, and Ry, wherein the two hydrocarbon chains may be, for example,

but not limited to, any discussed above.

The compounds of the invention, i.e. those of formula (I), when cyclised may possess
antimegakaryocytic activity in humans. Such activity may be assessed using a well established
model. Assessment of the in vitro anti-megakaryocytic activity - and potentially therefore the
platelet lowering capability - of the anagrelide prodrugs can be determined using the model of

megakaryocytopoiesis (Cohen-Solal et al., Thromb. Haemost. 1997, 78:37-41 and Cramer et al.,
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triple bond. For exanple, the term"C2 6 al kynyl"
nmeans a straight or branched al kynyl contai ning at

wo e@snea4mnd at nost 6 carbon atons and cont ai PCTIGBaG07/050698
| east one triple bond. Exanples of "al kynyl" as used
herein include, but are not limted to, ethynyl,
2-propynyl, 3- butynyl, 2-butynyl, 2-pentynyl,

Blood, ﬁ%% %Qy%ﬁdﬁrq’)g fElta Pﬁséql}%vr)%%n%lnﬁ r@q H“af th{H%Flitan éé)flu}élan 8D34 stem

cells 1nt%9ﬁég%ﬁh1§5@ﬂest PAkch bllicHtOY RSyt seltb 81do@Phtel8sC 2 6
al kynyl; t'he triple bond 1s preferably not adjacent to

t he oxygen. The term "hal 0" refers to hal ogens such as
fluorine, chlorine, bromne or iodine atons. The term
The cdmmpdundde’df r dfeerigvémioa maai clad pffﬂicRdaI& Rugefulwher ¢hen @eatment of

Ifur atomis covalently att ta.two dr ocar
myelopioﬁlé Rdve é?éeaé?ﬁd ,CORPEHBI N S‘P ?68‘1 HQHPYdBéﬁ%%‘??t‘@ﬁ%ﬂ O(r)f§enerahsed
thromb&fYdiR&ised OF exanple but not limted to, any discussed
above. The conmpounds of the invention, i.e. those of
formula (1), when cyclised nay possess
antinegakaryocytic activity in humans. Such activity

Itis to ﬁegXpeprgm%%? %1’?3? ??fﬁl%%cesgto%{e\’\?ment %’?clucpe g%égﬁﬁ/a)y? ?15 well as the alleviation

and/or agii ofi EyfablisBétd spap@iisi o hycdhhﬂioﬁf O Erehiiey’pbiat @ Rinent” of a state,
| owering capability - of the anagrelide prodrugs can
disordeper qpagitioniipdudassIp @“t"ﬁ%tlfrﬁ)%ré’rel%‘ﬂn%@ ARRANBEG pfaglm%%isgmptoms of

the statd C&g&g&éﬁg lrcelé(thﬁg ﬂl:%eil%pggé H{%B‘.}Jﬁ'@@ gﬁ;gnagé/]l%%%ﬂlc@ wifh é‘)llpredlsposed

to the stzme/ aliscederencaronditiog Huhedoeh ﬁdteyree Eltpeﬁten&nomdlspﬂumhnﬁmdﬁ-subchmcal
sympt01in|s §g1t]§:€§étlﬁq%olglgg%rﬂggl‘g$%‘%§[¥oorg l ch gls%,lf;enﬁﬁglr(}/er olr \cl:gndltlon ie.,
arrestink nﬁé@ﬂ&hg R MMy RE tH@rdE{feQ%rﬁéﬂtyof L{ﬁcefciﬁlaas‘erbrtehleeléﬂsg Qﬁé'f@d'ft (in case of
of nyel oprol liferative di'seases. The conpounds may al so
malnterfancﬁjtrctﬂtmbmtb pr atrleasheng clgaca}@nsubyﬂmgeh@rr@tomehbreof or (3) relieving or
eci.ated t

nbot di b t
attenuall B aRiee. 7 ERBIE stestifn L B SERiAG & Cobifffop or gt teast one
of its clirfi@] 8} s®d¢iidthIaymptoms.

Myeloproliferative diseases which may be treatable with the compounds of the present invention
include: essential thrombocythemia, polycythema vera, chronic idiopathic myelofibrosis, chronic
myeloid leukaemia with residual thrombocytosis, reactive thrombocytosis immediately
preceding a surgical procedures, as an immediate or post operative preventative measures to

minimise the risk of thrombus formation during or post surgery.

Thrombotic cardiovascular diseases (TCVD) (i.e. patients at increased generalised thrombotic
risk) which may be treatable with the compounds of the present invention include: myocardial

infarct (heart attack) thrombotic stroke, patients having undergone coronary stent placement.

The compounds of the present invention may also find utility in indicated for the reduction of

atherothrombotic events as follows: recent MI, recent stroke or established peripheral arterial
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and/ or cure of established synptons of a condition.

"Treating"” or "treatnent" of a state, disorder or
w@emdiosi4en i ncl udes: (1) preventing or del ayi nBCT/582007/050698

appearance of clinical synptons of the state, disorder

or condition developing in a human that may be

afflicted with or predi sposed to the state, disorder

or condition but does t yver ex i ence _or dj.s
dlsease,citqu]tﬁ cyPnyyy sypdemen ueg?b%g)%lﬁ{“aﬁjggéw?‘ﬁel\@} e&a 10\Pasc1}iar death, MI,
stroke, SHdRIE&abryokcHegigli tion, (2) inhibiting the state

di sorder "or condition, i.e., arresting, reducing or

del ayi ng the developnent of the disease or a rel apse
Exam threof (in case of maintenance treatnent) or at |east
P8ne clinical or subclinical synptom t hereof, or (3)

The splr6yc@dprosyl@lagadiiie nddivatite tche BH pepard Usifg ,est®USHedIchemistry as
regressi on o? the state, disorder or condition or at

describquprsyionHs asforfing te Fierplawingrreastip sl Othgindariviagives can be made

o L R, G 5 SRS TG A o e

inthepﬁs&&ﬁkﬁaymt@embhmmﬁémmMmhmxmolycythena vera, chronic
i di opathic nyelofibrosis, chronic nyeloid | eukaem a
with residual thronbocytosis, reactive thronbocytosis
i mredi ately preceding a surgical procedures, as an
i medi ate oy \pogt operative preventative measures tg
wnnlnlse t he rKskowé thrombus fornatlon during or pdstNH
'‘Gery. Throfbotic cardlcuf ar ¢oi seaggs (T
. €.0sPRL | ents=at—tnAcr ead oenﬁral sed thte
cl ris whi ch may be treéfabfe Wth the%@onpOUﬁds
cpresent invention include:cnyoca al infarct (h&art
attack) thronbotic stroke, patients having undergone
coronary stent placenent. The conpounds of the present
invention may also find utility in indicated for the
jesluction of atherothronbotic events as fol | ows:
recent M, recent stroke or established periphera

The solalsitiged @ﬂ\dnseﬁms wais umest@gute:nnarﬂyres yﬂdemmﬁhgtureﬂtv@dnére(pH 5.0), 50
angi. na/_.non- scul ar,

mM amgiqngEp forg]%p g}] 3}:%1611’@% g}ﬁ%ﬁf oric acid ?p a(g 25 An excess of the salt

was suspended in the chosen medium and sonicated for 3 minutes. The mixture was centrifuged

Examp

for 10 minutes, the supernatant liquid was collected and the solubility was measured. Table 3

shows the results of the measurements.
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Exanpl e 1 The spirocycl opropyl anagrelide derivative

can be prepared using established chem stry as
waele®snedaexl previ ously according to the foll ow POQI/GB2007/050698

reacti on schenme. O her derivatives can be nade in a

i kewi se manner.
cyclisation of the cycl opropyl

sotuolS 5155, Pl BHBLRGE T, 2 R

nts [distilled water (pH 5.0),

(g mLEYHIRS, 20t(ve

The fi nal

pr oduct

IS obtain
precursor in

50

ed by
t he

§§T‘P§ht hagﬁn‘i}é‘g?mﬁriaﬁ rpropionates

nv

anmoni um formate (pH 7. 9) and 0.1 M hydrochlorlc acid

ChRguR ]

was centrif

was—collect
was—collected

AR foriie
Jge(GOfm)M poI THnut

and—the solubi

airt pende
for3rn%ﬁes T

es, tlgHSuper nat

H4t v was measure
-t WasS—eaStH

X ek—fér]d}@lorlc acid

ant (0.1 o pH 0.6)
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show that the cdg
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ni st er ed
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adwant'age. CLAI M5 1. 1A conpod

o igierggﬁ?ukh

Aydr ogen or

cal |y acceptabl e
R2, R3 and R4 i
a bl ocki ng group

nd of Fa¥mula (I
salt or solvate

whi ch functions

epresents a mmjor

ndependently repf

or a 35
herof (1)
esent

Ne _NH,
\\r HBr
CO,Me
cl

Cl

unstable

7060

6430

11

10

169

The figures show that the compounds of the invention have substantially improved solubilityover
their corresponding closed ring counterparts. This means that the compounds can be formulated
and administered to patients in higher dosages than is possible for the closed ring versions. This

represents a major clinical advantage.
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to prevent netabolic reaction either directly or
indirectly at the 3- position; or Rl and R2, and/or R3
wa@pasBes4sget her with the carbon to which t heyPEr/6B2007/050698
attached form a bl ocking group which functions to
prevent netabolic reaction at the 3- position, the
remai nder of groups Rlto R4 being hydrogen; Ris
CLAI | ected fromthe group conprising: fluoro, chloro,
————A@§ono and iodo; R6 is selected fromthe group
conprising: fluoro, chloro, brono and iodo; and R7 and
R8 are independently selected fromthe group
conprising: H, halo; cyano; Cl alkyl, Cl haloal kyl, C1
1. Al q@mggapn@ﬁij@mqlﬁa{Ibgq qi(gly@}mamcﬂgf jcseplable sgt opsolvate therof
al kyl ,R10 is selected fromthe group conpri sing:
hydr ogen; C1 al kyl, C2-6 al kenyl, C2-6 al kynyl and
C3_8 cycl oal kylg®wherei n each of the foregoing groups
may be optionallly substituted by 1 to 5 groups chosen
i ndependeR ; NgBp conprising: hal o,
hydr oxyl , cy4d itro, Cla4 al kyl sul phonyl and COOH;
or RI0 is a_p ARCEeUIN.C ﬁzacceptable cation, and X
is Oor SR providedyal ways that RL , R2, R3 and R4 are
not all hydrogen. 2. pA conpound of claim1, wherein Rl
and R2, are independen 'ected fromthe group
conprising: H halo; cyano; Cl-6 al kyl, C2-6 al kenyl,
C2-6 al kynyl, C3_s(igycl oal kyl wherein said alkyl,
al kenyl , al kynyl or cycl oal kyl groups may be
optieonal | y substituted by 1 to 5 groups chosen
i ndependently fromthe group conprising: halo,
hydr oxyl, cyano, nitro, Cl1 4 al kyl sul phonyl and COCH,
C _6 hydroxyal kyl; Cl1-6 carboxyal kyl; and sul phi de;

R', R% R and R* independently represent hydrogen or a blocking group which functions

to prevent metabolic reaction either directly or indirectly at the 3- position;

or R' and R?, and/or R? and R* together with the carbon to which they are attached form a
blocking group which functions to prevent metabolic reaction at the 3- position, the

remainder of groups R'toR* being hydrogen;

R’ is selected from the group comprising: fluoro, chloro, bromo and iodo;
R® is selected from the group comprising: fluoro, chloro, bromo and iodo; and

R’ and R® are independently selected from the group comprising: H; halo; cyano; Cyg

alkyl, C; haloalkyl, C;_¢ alkoxy, and C;_¢ haloalkoxy; and

R’ is H or Cy alkyl,
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or wherein RlL and R2 together with the carbon to which
they are attached forma C3_8 carbocyclic ring nay be

wopisosahs y substituted by 1 to 5 groups chosePCT/GB2007/050698

i ndependently fromthe group conprising: halo,
hydroxyl, cyano, nitro, Cl1 hal oal kyl, C1
alkylsulphonyl and COCOH;, or wherein Rl and R together

t he rbon to which they e attached repr
B8 seipsied e Bl Cabiyh e Bt b nake h o gea: oo alkynyl
gubl e cRABHKI0wAdIEIn"daBlg of ek eRidgl grodpPihp®B&MtBAMALY substituted

bei ng optionally substituted by one to three groups
bndépé pgems chowse liedsperticht]p fionhéde grawpcosmmisinigs halg: hydroxyl, cyano,

e I

when the other is nethyl. 3. A conpound accordlng to
claim1 or 2, wherein R3 and R4 are independently
XdpEX9%eY from the group conprising: H halo; cyano; Cl
al kyl, C2-6 al kenyl, C2-6 al kynyl, C3_8cycl oal kyl
mhereln sai d al kyl, al kenyl, aIkynyI or cycl oal kyl

growided afveyyshieat @3t ROMRY dnyl s bt alt leglirbgenl to 5 gr oups
chosen i ndependently fromthe group conprising: halo,
hydroxyl, cyano, nitro, Cl1 al kyl sul phonyl and COCH, Ci
hydr oxyal kyl ; Cl carboxyal kyl; and sul phide; or R3 and

4 arbon to which they are attached
%ﬁgﬁﬁggg? ocyd@ﬂ%mﬁlng may be optionally

substituted by 1 to 5 groups chosen independently from

Rhang ROUReGANIYeh8nlg: sehted, frét dh®Xp0up @ydMinghiH; Malo; Cano; C
hanaIkyI Cgﬁglkiﬁgﬁlp honyl and éftﬁ Mﬁmngan } e

by theralkenyh dSerilk eyt e: ayckentyl Vdrer@-seldaalkxlnwkeRr?yl alkynyl or
C &Hkﬁ lll&ﬂ% (ﬂc[l Hg %Béorga?ll_s’%lu?stp&g? h§ lgg(%u%? hgnghg%endently

1S at el n I Oha
fr@mt the gﬁ)ugrceu@slsingdw@ n@aftbdyy cyene @ttﬁﬁ din amylslnq)hghylu pnd COOH;

1 6 {fclirg)lql? %<y1 hg{ 60 carbox%/raﬁq)gf}/land gul%hl%e
or wherein R; and R, together with the carbon to which they are attached form a Cs
carbocyclic ring may be optionally substituted by 1 to 5 groups chosen independently
from the group comprising: halo, hydroxyl, cyano, nitro, C;4 haloalkyl, Ci4
alkylsulphonyl and COOH;

or wherein R; and R, together with the carbon to which they are attached represent a Ca¢
alkenyl or C, alkynyl group bound through a double bond to the ring to which it is
attached and being optionally substituted by one to three groups independently selected
from the group comprising: halo, hydroxyl, cyano, C; 4 haloalkyl and COOH, provided

always that one of R and R? is not hydroxyl when the other is methyl.

A compound according to claim 1 or 2, wherein R’ and R* are independently selected

from the group comprising: H; halo; cyano; C;¢ alkyl, C,¢ alkenyl, C,¢ alkynyl, Cs
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10.

11.

12.

Cl 4 hal oal kyl and COOH. 4. A conpound as clained in
claiml1l, 2 or 3, wherein Ris Hor Cl alkyl. 5. A

we@eowpoesads as claimed in claiml1, 2, 3 or 4, WhRCEGB2MR4/050698

is Hor Cl alkyl. 6. A conpound as clainmed in any
preceding claim wherein R5 is chloro. 7. A conpound
as clained in any preceding claim wherein R6 is

chloro. 8 A conp d as clajnmed in a ecedin .
Yl i Ak efkeatt. Al B na UG iR dTe,be optionally
AMGRERCBHIING §! @bMps WRRELTHeBBadefil -fo%)-thé\g?&i@é&ﬁ ising: halo,
as él ai msg in ‘angg 1El?rsecedi né ce aim thr ein is H %S.mg e
Wydroxygowyanas nigloai ¢red alkylsuphoosl claadn€ODH 0 Qs Wydrpeyatkyl; Cis
RO. is hyl.. .. A compound as clained in any

f)arrg%’gﬁﬂ%& %‘fig}ﬂrl%%ld\?her ein RIO is Cl al kyl.13. A

conpound as clained in any preceding claim wherein Rl

i's ?n o%ionally‘substituted G _4 alkyl or C3_8 '
ey/Rl aed Ry toggthstpyith the cabemwtppwhish they af afteabgd formyp (s carbocyclic

| |
R L T
canpiding hak, bydbrEdcyanoatiyo p ecledoatigyl of aj atkylwhlph@iyh aRd COOH;
is methyl, cyclopropyl, CF3 or CHF 2. 16. A conpound
as clainmed in any preceding claim wherein R2 is

gfkméhd ?ﬁ&gﬁgéﬁﬁkeser@: § C?E taﬁl_e'ﬁﬁl,zor éz_g aﬂaﬁgqgl‘aﬁﬁg q)l_gglﬁd through a

ai ned cl ai ns o1l wher el
tlagd¢ herd fogheriag tophiahnals ajtaghaostnidtheirpdop@@n8lly substituted by one to

B PR PRt e Br P PR RR b0 BpSRERETS fhor. varo,

&3, haloalkyl and COOH.

A compound as claimed in claim 1, 2 or 3, wherein R’ is Hor Ci alkyl.
A compound as claimed in claim 1, 2, 3 or 4, wherein RYisHor Cis alkyl.
A compound as claimed in any preceding claim, wherein R’ is chloro.

A compound as claimed in any preceding claim, wherein R® is chloro.

A compound as claimed in any preceding claim, wherein R’ is H.

A compound as claimed in any preceding claim, wherein R® is H.

A compound as claimed in any preceding claim, wherein R’ is H.

A compound as claimed in any of claims 1 to 9, wherein R’ is methyl.

A compound as claimed in any preceding claim, wherein R'%is Crg alkyl.
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13.

14.

15.

16.

17.

18.

19.

20.

defined in any of clains 1 to 18, or a
phar maceutically acceptable salt or solvate thereof,

wo ogebbans wi t h a pharmaceutical ly accept abl e dPCTI6BR00GI050698

carrier, which may be adapted for oral, parenteral or
topical adm nistration. 19. A conmpound of fornmula (1)
or formula (11) as defined in any of clains 1 to 17,
or a pharmaceutically acceptable salt or solvate
thereof, or a pharmaceutical conposition containing
AbnPouhd8s E191RUQH ABy pFREJIHS Blaf8, WheFEidIFaTRNbpticklly T tituted
use of a conpound of Fornula (I') or fornula (?I) as
tef plilgldori (u-senygloafkytgrebps 1 to 17, or a
pharmaceutically acceptable salt or solvate thereof in
t he manufacture of a nedicament for the treatnent of a
di @aapans &l deintd ih bAPHrdy@hOPIalh ) WhdeidiFFaasesp@idily substituted
eneralised thronbotic diseases.21. A nethod of

r-edkyhyy @-sdivsoalel gorect ed from nyel oproliferative
di seases and generalised thronbotic diseases in a

human, which conprises treating said human with an
af doaploune aaetainid i0fing peoatiog odinmf whiaeimR 'ds (ejhydrcyclopropyl, CF;
formula (I1) as defined in any of clains 1 to 17, or a
Bhgﬁﬁﬁceutically acceptable salt or solvate thereof,
or wth a pharmaceutical conposition containing any of
the foregoing. 22. Use of a conpound of fornula (1) or
Aaromploand by Ylaiaseddehnyneccedingnitingf witdrain s i4 methyl, zyélopropyl, CF;
gngkgduction of platelet count.

A compound as claimed in any of claims 1 to 12, wherein R! and R* together form an

optionally substituted Cs 5 cycloalkyl group.

A pharmaceutical composition comprising a compound of formula (I) or formula (II) as
defined in any of claims 1 to 18, 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.

A compound of formula (1) or formula (II) as defined in any of claims 1 to 17, 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 formula (II) as defined in any of claims 1 to 17,
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

generalised thrombotic diseases.
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21. A method of treating a disease selected from: myeloproliferative diseases and generalised
thrombotic diseases in a human, which comprises treating said human with an effective
amount of a compound of formula (I) or formula (II) as defined in any of claims 1 to 17,
or a pharmaceutically acceptable salt or solvate thereof, or with a pharmaceutical

composition containing any of the foregoing.

22. Use of a compound of formula (I) or formula (II) as defined in any of claims 1 to 17 for

the reduction of platelet count.
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