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WD 2008/ 044034 PCT/ GB2007/ 003871 1 HYDROBENZAM DE
DERI VATI VES AS | NHI Bl TORS OF HSP90 Thi s invention
wo edoaes3t o novel crystaline and salt forns of PCT/GB2007/003871
conmpounds that inhibit or inodulate the activity of
t he heat shock protein Hsp90 and to the use of the
conpciiiDROBENZAMIDERERB/ATIVME S ASANHIBKIGRSfO Bl IHSRE02
states or conditions nediated by Hsp9O Also 5
provi ded are novel processes for naking the conpounds
This "&\fﬁﬂm%\f@'ﬁ’f%&h’@hﬂ@ml crystelinenenti sbiéSormnBaok groopodndd thdtenhibit or

modulbt‘é“tﬁ@tabfﬂﬂylo? tﬁ@ﬁ@é’c%%cﬁ Bro‘l:é?li) ll—fék:% and ';cc?frfe Ssd @ﬁhé‘ %omgﬂlénds in

eat t oxI ns,
the frWaﬁn@rspmahwa@élqf@?ﬁe@glﬁt@ea ot sanditionsemagiatékay HipsOk Also

prowd@d OhRI NRoveHSHSEedMaC 7Y/ Qné%r%lthéoc 58&?\& 2800) noMPSthemical

heat shock proteins act as ecul’ar "chaper ones.
intermegigi§er ones bind and stabilize proteins at internediate
stages of folding and allow proteins to fold to their

Backdroiéd bPtiRl Invérfi&s. Hsp90 is the nost abundant
cytosolic Hsp under normal conditions. There are two

In redpbﬁﬁltd e&lfuti Ngbre8fedHRRIQing B 1BKins, gk tib helnFé?;'hB?\ "fﬁﬂ‘a?'%atlon
constitutively expressed formHs

and oD AGP I PRSI BrAOmAIR S REEH SHBeK RGNS deps) Macario & de
MacarfoeZ000). Ciest habt sReEK pﬁoféiﬁsaét@'als %cﬂécdié?%tabﬁ%ngs Clhaperones bind

do smc ticul um GP96/ GRP94; m tochondri a
and St%&ﬁﬁgm? {é‘f?ﬁﬂ%llﬁé% stages & éplding @ndl Aliowarrsteins tot fplsste their
functloaalabteme:‘rls%gb €68 %h& trad < abunkie & teHoNE HeY Bh&iMsordtal %ondmons
Therelatg ‘gﬁof foldln?'_{agls dlstlrggﬁ|shedfromo
LW At 1sqigStS 6 HsPLO,pR gPaiPh indsile ders HepgOa and minor
const;tumew @Qﬂeﬁédsfb@rmalspgmfaﬁﬁdiwd biPBr clbb@?Q?lQ@él chafbhbd Ghich are
ra

restrioGhip a4kt BealaY EronSarfie 28ieliirs ot Bistpag agtosponaria

TRAPBNd The téindiHEPI0 Basesd Hdre hﬁﬂud&eﬁll $Hiwénaﬁ£1@§ue%Tﬁﬂess stated.
m na ocket  .of

Hopso iRy Blecs 5 Afple HAeea SRR 9145 ciafipaed for other Hops in tat
most of mmbmtemsummtes:mnmlvw itrisig A& trénba@ctioﬁ PO has atdistinct ATP

nf or n e client protein. A
oinaing 75 FoiiRard BBIReral aad 3 eauisth ckFBruRHgSe: oaoisomerases
and hnsﬂrdlmm kimages. ediuhad edTBasen aledti ATR Yound St fthel Ntan@dal bbéket of

oo B i BB ARG 2N LR AEPSEES g

that is re:qufreld themableecrrifarediondirchagdesiin tiey dieht proseimi th a
vari ety of other chaperone proteins and can be
A dimerrigaiicat dsinain aod ayseeancWATIR biridingrsite habieh engsrep tlateUTPase activity,

37. h "
s fourlERG 1| Srerlls, & iteo o PURGRESE LA PL Birearapitisat fr ATP
hydrolysisad Ag;ygt)on Af Eispdi isffurtiter megldateti disroagte irdedclionswhittch variety of
other cﬁgﬁ?r%hﬁ%kagmg %ntdhi%PO ms&gteﬁ% @o%ﬁlex ﬁwkgthgglzkt]aeperones lnc9ud|ng

W asSoci at’l
Hsp70ntdipt Hohap2d, @end iSdepdarx . M&ny sthet h@cl@épewrue pméuﬂs havesalso been

7 Thi h
comnS04801& BB L SERARERTRLEN, iy PR A7 E iy e
amino AfEPninshepockehf el’cmt iHeno0f cblsfp@ﬁ)atno& abt etled, ddspriation with a
it BRBE8e iyl °FEch 8 gh (i bl 8 a0 comolx
This cmmehm”oagsplc@temwmh 1H§p9(?1 vishidop.e Vélaesre ADSY istreplaeed by ATP, the
conforrgg%og\h@éfgﬁépgg)gig nast%fje# %pcelﬂdelquﬁraor'éer{e%aség Ig]’}& %edlga rteH Set of co-

chaperones is recruited including p50cdc37 and p23. ATP hydrolysis results in the release

of these co-chaperones and the client protein from the mature complex. Ansamycin
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WO 2008/ 044034 PCT/ GB2007/003871 2 antibiotics
her bi myci n, gel dananycin (GA) and
wQ@ Zeoalok4pBani no- 17- desnet hoxygel dananyci n  ( 17- PEI3:B2003/003871
ATP binding site inhibitor2 that bl ock the binding of
ATP and prevent conversion to the mature conpl ex

antibiofi€¥ Re®irhyoin, ge&l’anami«&ﬁ?GA\ﬂ aBd al7- a@tﬂaﬁ%no 17- desmethoxygeldanamycm

2: 23 90 b ubl u
(7MY BRIt LS teRtreloste Tog fidma, of ol Hishd prevent
conversicheb itveethatur® Borhplar (Grensrt enQi.MdoT glBioll CHegs, 2KaPEd34€23850).

al . Nat ure 2003; 425: 407- 410) GA al so shows nore

Despltedﬂsmt) [P o iricousiyt emrégsedneﬁumawa Highlek Sirivty affinity for Hsp90

. tered at_ higher. cen tio i Lhin t
derivefl FUTERipiE e rgtlel SHbiner SREBRLEF ab.cNatra g arBiptr-310). ea
also sBOW4 moré?poté%&G@tﬁ&ae)actnﬁlyrmhtemr eellhand\i$-sageestered at higher
of  Hs i.s el e)(tate

concefifdilisintnf B pindrPu@laSes el [Gpzg8r JouRRf cnof. 2004,
47, 386H:38E3)C eHLIr1$1ernhisrp9|ﬁ)e HeRasargativifyi of &ispo0 idhelsvaked il emcbesdls and

is an nicﬁga(%{gh Fﬁﬁqggr%%d l'egeltol?égegst ﬁghes L gc%(ﬁié-z\slpg ancera@%ﬂyggat%n has
also bdaem:r@asedi tgesvat incthe nettakiad ed of amsacilalyeshdiibimbiveJNCI Vol. 92,
No. 160 e T R08P hon- nat  ve or mutant pr ot ei ns.  The

Increa#g& %%étoi:%:qrﬁ%?é H‘N%%s@ér@Qg %\Fkh 55’ 65@%6‘5 %?\83&%@ eg?ia i?e !ah éncrease in
the prodhedion mf otosinsivé @r rMGapt piodeiso Mhedm@qlamfatpamwaywmamerves to
proecE YL SRS Sefthll 1 BRI PRiAELH) S0l BRGS' B v
proteagomaindegradaiipnr edflutant meoteing CﬂTetUYethen: hregbere ome na)tlse amd therefore

. inpe L5 .
rave g BP0 6 By selliraicarld ang”dR faorease requient for he
chapefopersystem. rigiannini af ahiMpl C@ditElQ)aZQ% 24{1BY-RGVap@r one

conpl exes in the tunour cells as opposed to "latent”
There d® @pmexesdanqe ﬁbatnld‘ﬁp%)eisl foundpemagly withipdadivatast nudtichaperone

comn 4 BEGEERTH € U RS L RNEBERE O oty o

compaiggt ebdhel r@fliﬂcé@penon@ esmpleatie dhefcdedh |c@10haperoneun6dc?z7o binds
Hsp90"§cﬁl%) é& Eﬂﬁe A"’T‘I‘Dt %IH@E}%glte ?ﬁ@k@ulé Bﬂ@ct%e 6t§ rateg%'f Inh?o?tgrs bound

I ent rotein bound

to Hsn%)plg ?Is"@?@aﬁﬂ' rﬁtQiﬁ (Ree thébe@@’hé%o@ﬁ%k FPs 8569$)ev§ble client
proten’f BOL!H‘FEI {30hE Hsﬁgg‘ﬂ%ﬁ% i Sk k&hQ Bhé‘@gﬁn?%x@%heved to be more

|n to the pro easone egra 1 on
suscemmleqtﬂ WGPy §ad é@gﬁmtoﬂée@rqtawer fos degiadption. E3 ubiquitin

Ilgase§ HMé?—:fﬂﬁdérﬂFn@H ARhicREpLBh frierafithgnstr® bind Bﬁé 8f thebl [BHIP) was
shown to pronmote the ubiquitination and

Showndf@g?ramatq e Widuig)ggen end @W‘QW@QB‘P@ phiispb iRt [Preteins 4Connell et

al., 20@@% erd 8608l ., 2002). Hsp90 client proteins The
mber of reported Hsp90 client proteins now exceeds

Hspgolﬁgntﬁbm many of its client 30 proteins are
rnvolved in cell signalling proliferation and

The n@Mbé’H M&Epod&l@@d@&ﬁleﬁmtemmb%eede noer e@i’ncé‘iineﬁﬁ} of its client

oncol \? tar%ﬁ vmqgjrou client proteins, cell
proteing rANYA¥eg 'pCEY SORAKNG ROH ratk&’ﬁoa"ldr%ﬁ@ 1'3??%91“?%@96‘?@ major
interedt BisRAIdricBlab R tar§étd TRt g rblGRIEF dh@tﬁltﬁr@t‘eir@ncémélgmm protein kinases
potential Dbenefit ?lgs an anticancer t

and trmgpmf@gt@re;;m@ H75Ug9esHspo0 regulatlon may have potential benefit

as an anticancer therapy.
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3 Hsp90 protein kinase client proteins inplicated in
cell proliferation and survival include the
wo odoBoOw0BYy: c-Src Cellular Src (c-Src) is a reECEpBOI07/003871
tyrosine kinase, required ¥or mtogenesis initiated by
5 nmultiple growth factor receptors, including the
Hsp90 protspkinase tignt poteias implicgteavit lsell podliteraticcapt survig&@GRdR)Ide the
. platel et-derived growh factor receptor (PDGFR),
f°“°""mgol ony stinulating factor-1 (CSF-1 R), and the basic
s fibroblast gromh factor (bFGFR). C-Src is al so
gole overexpressed and activated in many of the sane human
Cellular $ (e gcz Is 2 eg?z%ce?%"o?rt B'F]Sﬁ'?neansghc gﬂ@? @ﬁggﬁé&s iftiated by
multiplehgnendbt fastos retptbts; doghding she ergueratbrso foroepidstnesd cygrawth factor

receptoE 3??5!?22 'pﬂ(d?ééégérplgg W?ac(tzgje Fe%/egﬁ\vl L(HDS @Q)g fec%?o% OLtimu lating

I hase over Xpresse
factor-IN4CBErIdR)ciarsl therdlas rﬁgro!bla@asqmwwwdacttam (bip©EbR). ateSreaisd also

overexpgge'?'sed' &nd g@tﬁﬁa{ EﬁBE\fto ri o%rln%skﬂ%géry c F\?Hag'tﬁ%hé\%rexpress

an oncogene an
EGFR pul ij:d:thuﬁrt:umatsocrnqwadi fdeg”mmamitemnoe of nerrealdRPe Heoapstasis

through'ﬂs rgpul tléﬂ ‘Fe ?%Is?fdnb ki nases (Plks) are inportant
ors cycle progression during M phase.

185ert%i<s are |nvoI ved in the assenbly of the mtotic
p——S"pT dl e apparatus and in the activation of CDK/cyclin

ErbB2 &g?@égKﬁsf)e? 3 tFe)UéﬂtoF g/%gnﬁt l@ﬁaée)’d@?é)!ﬂ)‘?e&@@ hog %ﬂéb{/'cﬁtrﬁé?ipnanmes

rou lati on and activation o
includingdueast, oaian, a@ﬁt%tané rsaﬁ‘rﬁIthafl@erse&déB% wagsriginely identified as

an onc&&d@éﬁcpﬂwh%new h¥pdovetuitd Rhas epolyﬁlﬁhlumﬁgncﬁf'i(%nd Yegradation of

Invol ved I n pathways that regul ate ce growth
erbB2. stjnul ating cell proliferation and suppressing
apoptosis. Hsp90 inhibition by ansanycins results in a
Polo migfiglkinasgn in the Akt 25 half life through

Polo- hk@qu 3 Iet§ I(S nqaké)lpgrg |€’£§gg§rr§ggge @%tgps? clgfoce?e &y%?;tging rg'ssigrh Igl(leriinng(‘:’Moghense

Plks aré daivedH tisd besertily OKihe ridticpindite a ﬁ@awéldhdtlﬁ Qlt’r’é B’&Matlon of
cancer cells ﬁé{ est in the GZ/glghasE %& %
CDK/eygcjr | oMfexssur tregulpieg Y FRSHE 4RBNPERY ‘°f‘o°f DKs  through
phosph@ﬁmtoﬂsaﬁd ZtidRioRosl SdtzB®Er . cRi f‘ﬁﬁtlv§tﬁdn| $ alriOleadd &S tspindle
rs after ansamycin treatment, but do not

fmmat'?:'? 6'&‘@8@"%%5’%%’%851 osis. 30 c-Raf, B-RAF, Mek The
S- RAF- MEK- ERK- MAP ki nase pat hvvay medi ates cel |l ul ar
&‘t—@@sponses to growh signals. RAS is nutated to an

. oncogeni ¢ rmi n. approxi teI 15% man _cancers,.
At is RSP et s S8R B i L S HBYRG Ref BT fRdon anc
suppressing apoptbsit.e HIp@Obnkibitiory bﬁéﬁsamlﬁsﬁ)@&wé4@34reduction in the Akt

. PET/C%Z O7/OO§ 71 .4 . o .
half life throug iquitihation and proteasomal degradation. Binding of cdc37 to Hsp90 is
also required for the down-regulation of Akt. Following ansamycin treatment cancer cells
arrest in the G2/M phase of the cell cycle 24 hours after treatment and proceed to
apoptosis 24-48 hours later. Normal cells also arrest 24 hours after ansamycin treatment,
but do not proceed on to apoptosis.

c-Raf, B-RAF, Mek

The RAS-RAF-MEK~-ERK-MAP kinase pathway mediates cellular responses to growth
signals. RAS is mutated to an oncogenic form in approximately 15% of human cancers.
The three RAF genes are serine/threonine kinases that are regulated by binding RAS.
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EGFR The epidermal growh factor receptor (EGFR) is
inplicated in cell growh, differentiation,
w@e@Bioissat i on, survival, apoptosis, and m gr ap¢DGB2007/003871
Over expressi on of EGFR hagt been found in many
di fferent cancers and activating nmutations of its
EGFR ki nase domai n appear to be 5 pathogenic in a subset of
adenocarci noans of the lung. FIt3 FVM5-1ike tyrosine
The ep!@léﬂﬂ@ﬁr&mﬂﬁa_ﬁ?} ré@pﬁorr(&ﬁﬁﬁf)?s imglicatsidnie delingrowth, riftaremiation,
. incell proliferation, . di
proiferatop iR, Apprifca &8 rissilon SHEROASER it AR 8RLf found
in manfphifipbatt cahckrsnand tativalingi mastiofsPeBKp kimaseRA@Nain appear to be
si.gnal -transducti on cascades. c-Met c-net is a
pathog?rlé%@pﬁ%fbs{e ?fd eﬂgcﬁfF'H?@r@g\?ﬁﬁ%&%&@i‘nds hepat ocyte growt h
Fit factor. (HGF) and regulates both cell notility and
—= cell growth. c-net is overexpressed in tunours,
N i Pd . st , ner X S o
s i W BIFCY 150U RBHE1 L o LArtrrstn,
differentiatidrudamyy Bportpsiset B3I agetivatiqhi glssuggeds sta hifie cagtwation of

d HGE ' r ' oy ' and
onosor AP kel (P ARTRAF RS b By eagigi a0
oMet @nd Cdk6 drive the cell cycle. The activity of CDKs is
regul ated by their binding to specific subunits such
c-met @S%C%E%Jt&s‘tyrém ?Ha%ywﬁ@rﬁj bﬂ%?ﬁ@éa)foéy?%%%\ﬁth_ fHR®r (HGF) and
substrate “specificity and timng of activities is
regulate bothteedl motithand cehoevghi ¢-61et J§ PYEreRResIaccincRIoM s including
‘ / ' HaMis[3I1Y Getastel \YRould thB&umours,
thyro'é’@?%ﬁg@e@gffg? ?gglr&?h)g%légﬁﬁy 2/cyclin Ain S phase,
includingntivecdestpetpess. s suepestic et guveteid HEFpAKghigaRertant role in
invasioﬁéﬁﬁin%tad&n’*é‘.dem ki nase type 4 (CDK4), plays a key
role in allowing cells to traverse GL to S-phase

cdk1. EaiNsidkh oty the cell cycle and is constitutively
activated rn many human cancers. The CDK4 acti vator,

Cdk1, e, i0uKkPland SdKD/ &MRXAE EH efbid MTheachillflofiCIKdistregulated by their
deleted in a 25 var]

IS > jety of humgn tunpurs.
bindingcigiappeli sUbuiits SRS oS, BaBRow @PR aspRaPNRERTS. The substrate
specifidi %ﬁ&iﬁhy obb!ﬂ?adtitﬁﬁiﬂégzi? s/lﬁ—tt)dtéd by tr%gtzi;ﬁﬁradtbﬂ v;ﬂth_ specific cyclins.

- phase ] e rder. re ) :
Cakaicygii B - EIuTadh Pre HTLF 1t D CHhENeRe: CUFY T fufind Ck2loyoi
Ain S SRRICARECHEY cydiR @yantnDesPeychpBpt ORIV phasd. deat h. Since

p90 al so is known to affect cell survival pathways
Cyclin-tbpendehf ease e BECDKAY, tdysanidyi oledid allbwingaelisicp®aierse G1 to

i nhi bi tor. ﬁBO er- # V\D 2008/@440 4 PCT. 2(r)n07/ 9%3871 ancers
$-phass WSB! 1% Pelt BclP RihgSENEdPIMelsA RPN BT § '
The CDKO Pt idinD10fs dlaEEkpeststy mag arGDKS inh{hpr, 156, isTdeleted in a

. |02 regui red for activation of the &-phase checkpoi nt
variety;qf NUREBAHERY By DNA  damage. Hsp90O transcri pti on

Cdk1 /écﬂ%}lﬁf& éitci{rgg la‘lug B%%ﬂﬂ%v&e_]ocp%h 'wrﬁéh".lei\/&%fb%} ﬂ)lg& l‘?&q‘lasf Hélei i %‘ther the

G1/S-phase or at the G2/M border. G2/M arrest is generally less well tolerated by the cells

and consequently, they undergo apoptotic cell death. Since Hsp90 also is known to affect
cell survival pathways this effect may be further amplified with an HspS0 inhibitor.

Wee-1
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5 Miutant P53 P53 is a tunmour suppressor protein that
causes cell cycle arrest and induces apoptosis. P53

WO goos0s@sed i n approxi mately half of all canceP&T/GB2007/003871
Mut ant p53 associates withsHsp90 and is
down-regul ated in cancer lines treated with Hsp90

The WeBhi frotehd §maé1$1bérﬁeé/\butqlhé Mﬂ%ltBQ%Ho%}%r?latlc\ﬂ@éfeCDCZ on tyrosine 15
unaf f ected. 10 qester one recegtor Estro

(Tyr15y.ec Epjg ds fewefiaareﬁ Vatapelothe 3w §$%"ﬂ%qk90"ﬂ8% ggeponse to DNA
damageQst - menopausal wonen who devel op breast cancer have
tunours that express the estrogen receptor. The first
Hsp90l tiMeclitRAtAEBs i F)hédf@:ﬁlﬁ RRbtiferatidnSarfél SURETAR thdhide the following:
preventing signalling through this pathway and thus
Mutant 988 bi ting tunmour growth. This can be done by ovarian
abl ation, treatnent w th gonadotrophin rel easing
P53 ishaturnog Suppréssbs protéin aiainalese célnbyde birest &d indeedsBdptosis.

. Wi t.h spec ich e estro
P53 ie P SPRisE Y SR of Sl ErTos IR REAGESSof RatibiHpPo0 and
is dowpabgtaateﬁ ideaateardines sieatedngith Hepdighditbre! @hile Wil @ylse p53 levels
ff%@s a consequence of crosstal k between the
Were“é‘? ¥ 8 n receptor and growth factor receptors |ocated
runI L ganded state estrogen

55 hi ch f aci Iltates

qeil ptQ
Approtl%é@lp%ob/' fj;gtgsg ‘rne'ﬁ%};gl?s\g' ﬂgq%b%ng%de% ! gg?%[a tagé% %Vﬁ aumours
that exmeémbhms&oge&; psmp@r eltenfyet ne if¢dREsht of thhsepatients is directed at

proverE8UARARY B850 ¥ B LR R LG P s can be
done byi qvadine sakpatinne destraéntdein agtaiai omopdiin trlaleasag rlogmone agonists,
aromafa%‘é‘?r%}&[non Epﬁéatfﬁ ﬁ*\éﬁm %&%lf Y toﬂ%fs i %ﬁ aI sltrog%n receptor

RCers are
but prekspt fudidet Smaalil@] afitiatelyt Mltenhse:ayelod rF:sxstahw tqothese interventions

often ésmaeéar%%h% Wbl%&télﬁ%@g%ﬂ&ﬁ& e@ﬁc’)ed% glehtgyt%bﬁtq?rémh factor

estosterone or prev steron
receptalﬁdlpo@t@d mwett\@pqaﬂrmembntalneughthepatllgem@i statet estrogeneepeptors are
compl%%églt\Qﬂiﬁlg%@@%[&ﬁﬁé@ltgﬁ%thoﬁﬂgofgfélﬁ@ l FPl%Wﬁé/BBd jng o the mature
receptarnulrs@%ﬁs@omtﬁéﬁh@rhgamleobreceptor |cgar’am<:btmtmrrmgartehesponse elements
HREs‘;i)1 ﬂftﬂﬂefhe r& @q%r?ﬁ[ S {é tC ése)fn\ygl\}ela '#H%%?nfaarh%g cell
er co-cha ero
prolifergtips. Inhibéion of |H§ﬁ9@rmltlﬂf%a rvrgtetohemahdﬁngmn@ém estrogan aeceptor
thus pFngHt‘ ff’d[‘ furihiet rJ\n}tlgégqFlgg pi’ar{ﬁi'sgk% é(}/‘s ? néﬁ?lgﬂgo&nc [s,are hormone-

1on O sto e ra
depen@fﬁnttm@ignaﬂ@lﬁ%@j@ﬁ r@S@@@MQathemum héﬁfrvemﬁo@h a\ﬂmmnedsce CIrcuIatmg

vt e 1 AT 5 bR g
patientst italivdraseph®ie thessepeaimentshaosh aviesegrpatyndévaiore xeaigibrse via
restor&lidhi S%igMItgh@k rfF?é‘ @ndfodeh 8% I'-Waf £ llgérg:ﬂbmafﬁg the androgen

resistant to such therapies are li kel%/
receptgy @xistsr in gegrnRlen MéthoHspeSPand fajhert h@sp apstrenssl includingdp23 and

mmu%%ﬁﬁé‘eTmé nﬂb%’cl&#ﬂ%ﬁt@iﬂs thé Ghdro 9| IotrI oﬁﬂ ai@t %éfﬁljuﬁ/ ligand

factor-1 (H'F-1 a) is a transc
b'“dm@o‘?ﬁr\fwt'ﬁhe “@%W‘@Esqfoﬁsrbqro leasise {0 vitipteRsgnaly dagrraéateon rof the

androghORBBRB AN othbFcb-BnAferSidd GARA Inhy sEASHIBIHY luouPfto further

hormonal therapies.
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nmet astases and is known to associate with Hsp90.
Ansanycin treatnent of renal carcinoma cell |ines

wo e@d®44084 t he ubi quitination and proteasonmal PCT/GB2007/003871
degradation of H F-1 a. H¥p90 inhibitors are capable
of affecting a |arge nunber of targets significant to

Mutat€d gfembid 1ebrinonsS@debtoRNtHa haveuises abt enémIDief 8ird @Rt-hormone
bitors which re ate the

ran ction .inh

therapgcgncﬁlv\fl]tc& nﬁgh% Eglrﬁaﬁt@n{ (tﬁé@gh trp]eé§p|ﬁ§tar clikgly to have a greater
depen@bhdecarc HSPSO dorehéip siabiliyaindinoemess binaivg fgsiiigdancy  and

the rapi d devel opnent of resistance. By regul ating
Hif-1amul ti ple targets involved in cell signalling and cell

proliferation HSP90 inhibitors may prove benefici al
Hypoﬁiminﬂh@blbrfeabnw(Hlﬁﬂ A i ﬁen@:mlﬁttcbrf faotop thatrodhirble tiad exeession of

15 ders.  ZAP70 .ZAP-7 mher of the . .
genescpichaBlaY R oolst dh (PMeioBErSTe KIATR FoRHTSSsS0s M hsrapaighty of
metastaeps ear&leds kinowh toelassoctaiel witht UHspbOki IAneamgeih! Begtn@nhas renal

n_of

N e
v R BOICAETBY AN SRS Byl ol B s

transdumticant inchaadous tcell stolmsfratlo'nnﬁlgmgItrabaddchorineﬂumm@mhmh regulate the

aC’[IVItlg%U: nglngfel tS%pﬁ(g r}'né){ gc\fp_k? a%kégﬁncsaglopéhpsg té Slgg%lm%%ﬁwgme%rundancy

and therragjd devélopeant afresigtheceexpr essi on of ZAP-70 in CLL

cells correlates with 1gvH nutational status, disease
By regulatingesuilinte targets inveived| in GAPsigialimp sindi vall Grdliférstion HSP90
ik ARC S ati e t
|nh|b|t5rr1§ Fnag Agnro % béﬁ?eﬁ%%ﬁ@ré 4@5 ktgé%nt %?tvéfr Vao%/\%é‘ ép%gfg%rﬁ bp%rohferatlve
d'SOFd?fﬂ s di sease. ZAP 70 is phyS| cally associated with

HSP9O in B-CLL |ynphoblasts thus the inhibition of
ﬂ@-lsp% may sensitise these cells to existing

henot herap%/ or nonocl onal antibody therapy. Heat

ZAP- 7§h6€P@nF5?Q5t°é hesSyimdABMO Rrofistsuiy roging Kinassifamiih denemmainexpressed

inT clel@snﬁwobﬁﬁtﬂreﬂ ‘Rﬂl@g Bhfeshd had atchf?odqﬁatlé Wtﬁeelm’n'ag&y of T-cell signalling.
conformati on of any gl ven

Howevgst i fsndlpe @xprgssedsalsriandy i Qmmaw 89%sdpaees ef CLL, usually in

those H@&@éerwmﬁsu%ma?édmﬁ c@fPOVé%ep!oP hen&OWTHe! %ﬁtaﬁ&?&l ts{é?us of
proper fol di proteins in vivo requires t

'mmur&@&bél{"aﬁ'e@vwh%aﬁﬂ%@elonp@q)\ﬁé|9ﬁ§e§ s B lea@mﬁgceag of chronic

IymphS%h@%Uk@Fm& 8@ BR SmpdMirk Br B oghbs%cqaaeermeeip%&tdn% ZAP-70in
2002?/ 044 34 PCT/ GBZOO?/ ortant to

CLL cats srirelates mitha Ve iHéatona Hiaer dl%ased%ﬁgreﬁw@wsanq gurvival. ZAP-

70 podlRRO0ES lsCrhalfé é’égréﬁl\feeth!aﬁ ZAPL e é)%[l@e @i.l’ﬁﬁcﬁ@éim@ftﬁét ZAP-70 may
e hypoxj a or _acidosis). Such conditions

e b
be a W&ng wﬁﬂw&eaw injthisdiRease- ZAH-YQ is pitfsiarlle Rpeqaciated with HSP9O

in B-C10SlyinbRotbIasts tRI tHeOMABRoN of mgg%ﬁggétﬁlﬁs‘énth@ée lBeIRSto existing
ten seen in suc s is therefore likely t

chemqtégla@gghmogoggnq@eﬁgqqygmrsgy ‘whi ch mal i gnant ceI |'s
: &pln the integrity of their proteomes under
GSERISINS ARe AHUINOUL HUGL IB-ISBPGR e n f ol di ng. Thus,
ators or jtors of stress proteins i
It has &Bﬂéesr geie 5@%5Qh%n?}5{?t ?rearyeﬁoyfqrr@amggrﬁnvas'@rb&%yp@mde s
deternsinedroy ite paipen (Psinwiatid) sédiencd)i HoRewdt hé eXplaPel %Bb@é tit is now

e aherrant signal.i at hways si nul t aneousl
clear t%u L@eg)é?per olding of man%/ protelrr]1 nj? Vivo reqyu1res the assistance ofy heat-shock

proteins (Hsps) acting as molecular chaperones. While this chaperone function is
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therefore exert antitunour effects whilst elimnating
(or reducing the incidence of) 10 resistance relative
WO 0080in®B4 t r eat nent par adi gns. Moreover, ther apenGiBeoo7/003871
anti cancer interventions of all types necessarily
i ncrease the stresses inposed on the target tunour
importaf€td Sormiah céﬂu‘drgaﬂidtlﬁg unbier Qleb@ﬁdﬁrolné Uis beddresed sruafal muedlls which

stresses, re directly jnplicated in resisting
are Stretsﬁ%d 69‘?@@!@‘%?3’6 clyPoiafecn Egng Yreatnent regimens.

hus, nodul ators .or .inhibitors .of stress, pr t i .
Such oo ONPIFAIN GEREN WERY SRoRsas oRHl o bl Bosl emvironment
The upgrERNSRRANDF #sbb amnoéeerhmuaeroepeus itiearefaird Hikelgeto represent a

potenti al for [ siti n celsto
mechali; Bt HIgEeint By el Gaif s Breah: o 4ol fgs under
conditidhs WRidH doRtprbiize protdinl ésididg Of Tlﬁlﬁslrﬁmam&erst or inttibies) ok stress
nment.s

. drugs and/or, tr versin resi .
protsiniy i SEnRRAHH G0 AN GRBRUED JRPREREcs cept s ATHRMERRENS win
the unidlrealsinty Iwirth}'onoﬁulaplblab@near sighialigg patmi\/ays simultzaenesiy.s They can
ik iy v PRy S e
resustahd@hlelatlt/@tcSotaSr mﬁtmeﬁtmadilgmant i -protoz oal and

anti-parasitic agents Fungal infections have becone a
Moreoxmw tﬂﬁeraml.me émrcaooasrceﬂervemtnanecemlallyeaes magessayilyt Hiecrease the
t ed, nunbe al [
stresselsH@ppﬁ%dr 8%3%1%@% ﬁﬂéH‘f géhg lg grgc g QP{% dF@Pelrft:)us %@fgctg rb? such
stressaseBlssd anetduteotl)emmlbttled fire cesigting thm@ﬁcteagfmsersdmgs agd fraatment
. azo e 0 [
reglmepf,l_wh'ﬁg% L@%g}s J&r Bl?il{olfté}g toi%{rgés Woﬂe‘ﬂ% ﬂf?ﬁﬁé@@ugﬂqeg@ (and Hsp90
in partioulgarreprtesamtgqablaass obahemMerapelitmmlrm’qerﬁianQﬂer(bcﬁeng'ﬁzing

malign%&te g%a%{ﬁg)r %ﬁ%f%ang&r @e"&%t laﬁ&{rﬂz grgig‘l!gg%tsg? 'a@l@&nﬁtm or reducmg the

incideraa df mwﬁascm tmamtmencerrdru@manfé‘oroifreajmpoﬁ l(m)l @Neltslr’fgmagﬁtance to

antlcataeglg %ﬁ?bog%ae%gw gﬁp Atiath h(hé‘%\(;tgfi*ggﬂfdc\ir’\’uc:ar\cer dru s and/or

us speci es on occasi 8
treatménts; a(lvb defayngi crrrmsmntlog tae @nse3 oof mﬁsstahceatmasmlc@rsdrugs ‘and/or
tre‘,ﬂ,tmeg;g&gsequentIy, there is a need for new anti -fungal

agents that can be used to treat the grow ng nunbers

HePo@hnRbiseat shdlibdhrf btob I%%H'aﬂﬂ apfdlic R ticular

econe resistant to

T
limitedenupther ioh antifengr) aosiscevakaiacansrihg theingreasingdngifence of species
that arlt:a r%gis{a)nt@@%sta\ﬁﬁé’rﬁetd élﬁtf&hga'l"% s ANh HRPBR) azofdd. W @Bdition, the

ents have been formally identified for the
growma @opmlamcm A lmmy@%psvmmwam&m patieter(edr gpRtiedts SUeB as organ

transpﬁﬁPﬁ%tnEﬁ‘t@ | danB&S pag&fs Sﬁ‘ﬁﬁ’t\;‘i‘?&ﬁ’g f AHepiotidtapy@Sbarmn patients, AIDS
erone’ for many essential proteins as described

patlen’@b@vepatlsmlanéfétq'@ﬁﬁtlﬁykﬁo@%‘i’ﬂf@) dfaspaivRB giss tq @n increase in the
mmder‘?"c%sclﬁ' %bﬁ@rtdﬂuétu@ @u"hg%\"tlhk&ﬂbfﬁ eo“ypq{lﬁ@alt Qgéﬁ?ggucfoés Candida,

le 1n bl cans i nfected patlents th
Cryptosl:vqqué ang é’nSﬁEWdWSfmgWén@n%fomspgaﬁl% Fygqrium, Trichosporon and

Drescl‘\l @d@Ri nant epitope. Furthernore this antibody
esponse Is associated with good prognosis suggesting

Conse"i‘{u@ﬁ’tR/t %’?éré‘(@ aehdRrtor 3gal Bﬁﬁ-fdn@éle%érﬁ@ thaReaandd 0a&d to treat the
anti bodies to an pitope in this %Xrﬁgﬁ“deg? Iso
grow'rrgrrmr@fars PE Palipathvith WQ@EW%OHW%% ES ue to fungi

that hAV_VGEEbM@ resistant to existing antifungal drugs.
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10 candidiasis. (See Mathews et al Antimcrobia
Agents and Chenot herapy 2003 vol 47, 2208 - 2216 and
WO edosioetndes therein). Likew se surface expressrdr/EBR®G/003871
serves as an antigen in Ghagas' disease, ascariasis,
| ei shmani asi s, toxoplanosis and infection due to
HSPY0 3§ Rbsdhsauracas sablutigndeiny foasl ekacteds (e AHEHGE inaE.coli) and

yeast (%Q;ﬂﬁggg%%%pﬁﬁp 90 ltﬁ \f"(\eéilea r%v%i@t%g & ai nﬁ)t( Hgatf.f’éed for the

E.coli fdrhampdasosad il El)ghel’rs]orgaﬂﬂsrﬂ”ﬁmer mbfmgt(?aggjmn Isba\gxh to function
ai nst,. heat _.shoc that is bein

asa Cha%ﬁ?fai‘%%an%{g ?SF?%P@?WS ?%5 %gﬁﬁﬁ?a O%hd has shown )

et G OB bl | B B R . o

exampléld Biangtida mldcahsRafdced patiente thes Gﬂhllga @aeinyinaldeagiment etiHEH90 is

on i 53 BBY SrGHEO ooV B 150 e, BRI oo
prognosis BRGY ¢Eiinh Gy prodedtise eff@uvegainah thfédtind g iResombBwing aoiodies to an

epitopeﬁﬁﬁ% Pglﬁi)epg%ir% %% ?5@0%&?% ﬂgaaw?t lI%%ﬂompr‘%Qus%a]ﬂo@é@Xf Allasive

ogens su

candidigsiad{Ske Map:fmvsest aaAdt:mBmma/ |Aganm aod sChwmtb@amsé‘DQB vol 47,
reat O, a t [

2208 - 3588 AWl MBS St S8BT Sorves o o

antigenHepCltagast disassss askariasi deishnyaridsis, unydplarpogleaat dpfection due to

.cantif . r S S

s A88bo, 454 Mo 580 b ARTESSRE: BT p torco come

protectioa\wgainstplasrodiinuigfectist sndMearian di ver se fungi "

Sci ence. 2005 Sep 30; 309 (5744):2185-9). Ther ef or e,
Mycogreb- EMeriTieics Phatrna/Nowdrtisin is-ep Bomanhresiomginagt t moggelonal antibody
agamst‘;\ﬁdt Tsﬂﬁagkrogén'\‘@o |§Bgiﬂ§§%¥§2 o g% CeF%’a‘eruelﬁtfe f\?FeEiﬁ?drl]da and has
shown tmlfmt gem:@sw in r%lb/sttlalﬁt ﬁhéh@ﬁw@sthesoawgwoduct HSP90

n -
mhlbltow@'gt%i'ahg cxlgngtegl?rpgiﬁgw égfoy%%'éé‘ og?ﬁgq‘i}pﬂéhme‘a by their anti
fungal aelivityy ity sesantial pieteitmbane Restaislentifiedpas HOPARhelieRtsdneseveral
human"ﬂ%%fhcfgi’e‘ﬁgg@@%1 Hovel ard? Emag{ét @X%S% %58%%'0‘@0@{/’57'42)'21 75-6.)

at e rough association Wt ts neuron-
Thus &%&Q the Mt podnpegantps Hhﬂ‘eps@“’t*R@éémhoél\?F‘éléh'é'é as Candida

spe01e§ uggesigpda ?th cSAbP eSS We%ttrﬁentgaﬂér pJ %r‘gg ofiectious
nunber of er neuronal proteins such
dlseasgwalpéingpanmag@oaa/ 044034 PCT/ GB2007/ 003871 9 DARPP32
and the Muncl8/ Synt axi n1A conpl ex. The evi dence al so
It has §l§gd@ﬂsfotv'H%tthatal%%!ﬁodﬁ‘fre%thﬁcqﬁp@ﬂ%°f gt qdeypiamantifungal

drug re%%@é’rﬁ;bs(!sé’é‘ C‘éf/veﬁ:i\'a_“ Uﬁdﬁ@@t @"‘ﬂ)ﬁﬁg@pét@ht@atéé‘tl’bh@p|d evolutlon of new
pat hogenesi's of neurodegenerative_di seases such

traits: ryshdesteiange dn s@a@,rée(mw SgiRyet-r 8pPR SaPat38r3d (5744):2185-9)

Therefér%' @6-@8hﬁﬁlétf¥¥|§)1 oRBA I—Nbg@'mﬁfblt& \ﬁitlﬂ? kn bhmné‘el@lrlig?ﬁ}%? enhance the
Abnormal 5 hy phosphoryl ation of tau after

efflcaCAF@f 'f ® %r\*'@&lgﬁfbﬁfugdéﬁ‘ﬂ é%qqcﬁzr@gsﬁ“&? dWuBiRveRting the emergence of
resmtaﬁ%én'o%bbng to neurite degeneration and the
formati'on of paired helical filanments (PHFs)

HSPOERRLAbRIiAthe MeatFeht Sddin, ABMropaRE ehdftibihd ahd spde of the
principal Tesions of AD. Tt has furher been found

Cdk5 %r@heﬁﬁﬂ@ﬁ df Shé R FaRfY of Qérlr%ﬁhfe%ﬁtnenlﬂﬂéﬁsahost of which are key
devel opnent The p35 protein

reguiaiors o kS GEl VG ?dhééc‘i“&é?]fefgy'%%%wrﬁ(’:@hg?ssP%@gjg'g%V'tg s nevron-

specific activators, p35 and p39. Recent evidence suggests that CDK5 can phosphorylate

tau protein and a number of other neuronal proteins such as NUDE-1, synapsini,
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10 client protein for HSP90 and therefore the activity

of CDK5 can be regul ated by changes in the |evel and
wa@ceaswi4oy4 of HSP90. Thus inhibition of HSPO0 cRaT/GB2aw7/003871

to loss of p35, an inhibitdon of CDK5, a reduction of

phosphoryl ated tau protein in susceptible individuals

DARPRBE al lthe viiime sEsymesHin 1A %o&lgsfefxererfh% e@.déﬁ@%ué?rsﬁg%msts that

e. Additionally inhibition of HSP90 using

abe”%&@é Aty dRIHCSH oM 11 GOBYRIEIEN 1 feP35 40 RAELBAVALA aple in the
patho@nebidU opr A GroBefat@r AFa! Afschfes edUcH! @k s&rzﬂr{egﬂsré ndlsease (AD),

IRV CON G N TG T SO R

hyperprsﬁﬁchlatlcmef tﬂalaﬂeﬁAgl"@tﬂebfhﬁbnt BesthbifkEeomRrRsuRASs, cBﬁM%utmg to
own to @@expresse in_noci ceptive neurons. In

neurits SR TBRILEH (e BN SEIRBHPS slentiPmInss (Sgkaegontaining

neuroﬁkﬂﬂ@ry&@ﬁglds (NFTé) hénd esRemFiRciba I83brif & A her e fuer 'Eblleh found
et al Proceedi ngs of

that cqigis RE&EI%B%{I%OW%'@QWG‘HW%QF%‘?{%@B%" 103: 791- 796
The p%’%ero?e%{] \H@%E nsaé(lr ?@é!{@?%étl?ln%ﬁa{ﬁ r{eg?ntly been identified as a

client progtrofor HIR9Ohas! the%forshlﬁé/\@ctmw at CBRB&kLA bbhr@gulated by changes in

the 1eYg\ TG RN O E S T EBRePrdanogy can deed dalcss of 535, an

inhibitia6 :of GDKS, éZ@dl&)lonACthaﬂﬁb@maft?d)fauqﬁbﬂg&i iA sJuScé}:ﬂibﬁ-:l 1H8}/|duals and
t vvntoa ecte yactlvatlono
will br'ﬁﬁggrﬂﬁ\/ﬁ)& e(%%é%? S8 Pieefiannel  ( Amador o,

oo 5 S 5 T UL 5 D e v
accumiiDn raf dept oteim bggegates sin asetiulak spsteine ihevigd. (Dicikadyl 8t al Curr

Alzheiﬁ%ﬁﬁ% %ﬁmzr%tzﬁ%_ropat hi c pain conditions

10p Neur ophar macol ogy, 51, 12-17
t.o the
cors (G5 Ve Dbl GRRY ol TS RSB i RO s
have keaeni show tarmé exmeaa@blseqwentepte/bfmxrortsn MhﬂEakmookbutymmfe which

o e B A R BT e o
(ParegkaiTiK.astl &.hsocesdingat éfothe dflatiohel Bﬁl«&m)egmsiiemce@,?»a 053791 796
(2006)"'8'3%@&?0%%}) ahfn% trtRH! & h%ag¥éllﬁ d'eBFﬁé)éntt lfma IS\?@%?(S) inhibitor

Rave an agen
rOSCOWW@ahaﬁeh@elbﬁhW o afttepuate Hhe dormedin- Il"erlbedEanOfCepl}D@I responses in

rats (V&I b'h@vgg BQUﬁ&%t EﬁlA&£ Pﬂgrn%bﬁggg difl&a. r§§ Y1 8%%%%5) Activation

anmelioration under | I sease’
of calpaiimds crlsiim Wiebpendent armlelsdam tof affme@dqynactwﬁtlon of the NMDA

recept %&%%gﬁn%ﬁ%ﬁgog %@%@ém\g&%{)h{%ﬁ{l& Fadsebnéy of Sciences

especi al | een s
of the Uited! §é’=ﬂe$/\lpf Americand 0B, :2892-386(2008)). dNMtDﬁ\ femlelomman@gonlsts are

know B BOXiRicAly éﬁ&?l@%eﬁa@?%kﬁroﬁgﬁ %Qﬁr}:on#mgnggCﬁ |st0ph T; et al,,

Pr oceedi ngs tiona
Neurophermagoieqy, BA0E51( 2908)). Thig em@eqym’nw bé éinkagktoi thh|eb‘e¢ta]f NMDA

receptbl AR éélgglln nli‘l‘ﬁ,& &P@ﬁpa?rtﬂ 9(‘5’[’\q lt{r Qm?h? ngs'leﬁgé‘ﬁtl érffg%f%fﬁ% activity of

neuronal death I n
Cdk5. jAscleahi ePnRRgA, mpﬁulatmg 5P|k5 aptivity el ibegusafiil fondhe treatment or

preveHN%ﬁ'd?"b%'in ARQIRIY uI%ﬁbr’?'a? CDK%%e%QI%ﬁﬁ‘ ppr]%féy HsE¥8%hhibition

inhibitors have been shown ave ective
could 'éﬁ‘# Bt'ﬂblbltlﬁn ob&PiSnecroti ¢ and apoptotic par adi gms_of
neuronal cell death (Wishaupt, J.; et al. Mol ecul ar
It is desifgbledp Ihavaraneaans v tha peliiatiestremimenhof p2i00B. .the direct relief of

pain in addition to the relief of pain as the result of amelioration of the underlying disease or
medical condition, which is the cause of the pain.
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Stroke is a cerebrovascul ar event, which occurs when
the normal bl oodflow to the brain is 10 disrupted,
wapashin®3brai n recei ves too nuch or too littl erdil/ose007/003871
Stroke is one of the |eading causes of death
wor |l dwi de, and is al so one of the npbst conmon causes
VarloungJkeéjgengcgéTﬁoCﬂ s;ﬁbés lg] é)Mwarv% %%Eﬁ r@tééxﬁﬁtcf 8% ErvolBH Gith! &t mediate
neuronah gaathifeliawing bmmcallsch@wccmﬁtdt (Rashiganpd. o@tdal cﬁc@@édlbgs of the
Natlon%pﬁt:édé‘?w Bpgagnééée 1 ft@‘é’Oolf40§5 ?Ud5?| FehR8ho Oll'élctﬁé"?ﬂdlkyinhlbltor
uat cerebral bl ood sup S ensure
flavop@yl@,t bﬁena$tt0@wn tossignifiganty twcsmurpnam@ﬁbem a rghMoggkof focal
cerebrgl éem@l%s(oSugs' Hd'et‘ 9. : I:afdcégatﬁéé eﬁth@wat%aﬁxxﬁa;otférﬁr 858iences.,

ause a cl ot

o7 10254 wa@edaaoe»esgétf» lrmttot%h@%b@emﬁ@owmt%hatﬁ)pr%@@m%ttects in

both rAcP&RR Eh@%poﬁﬂiﬁé'é&am?hé' 5 heGrBRAT éellaegatﬁopﬁlégl'#ﬁiﬁt J.; et al;
neur ol ogi ¢ synptons. T'schem c stroke may a

MolecilgyartiCelijart rP%?d)%’lCﬁg 241484rp 0B 3) s (an ai r bubbl e)
fromthe heart in an intracranial vessel, 20 causing
Stro“%‘é&@é@é‘&%ﬁ&”ﬁjﬂ’%’ﬁ WP'@Q&?GP‘érscWhei”ﬁE? 8qgeal bipasifaw to the brain is

dlsrupté'ds ‘éﬁé Ry bihr} Reckiasl eslimtign of BJoaftibloBé OS?t%HCe' i9\WneM the leading
nbol us may be caused by various disorders, includin

Cause%ttorf idgpth WPB?’W'F‘Pa?”%hS at%a ofener he nestaanymon, cagsesel néurologic
disabiftype of stroke, henorrhagic stroke, involves a ‘
henorrhage or rupture of an artery leading to the

Ischerblb%trﬁke Hﬁﬂ@f & iR o sBEdnirsen type WF kFokd) rédtme%ﬁgmsmmaent cerebral

sue, inclu e dural ura
circulaggn oF BloR S R0 SBH R Sresiiow R AT Ploat NOErHpiieauate

cerebrtayﬂbwtshyply BseHstfed Byoas§diemrof Eftelrf& wthnarhe brain. However, various
art er’oscl erotic,.vess t hat

dlsordgg,st g]c%mg iR ?;g;ntag% Al ag}erqsgle{rjﬁ%ggggagég %ilgr%mtb%s, i.e., a blood
clot thapfadt UMiat lodd vedsat. EMHeetntdntiusi Mays interept iadtetifieblood flow, causing
ventlgn or reduction of risk o

trok n at i ent
brain IS¢amia gl GpSaaERE SUIEY S SYPBIOR [SoRHBIAFIRKS MR g Caused
by thd detﬁgr Gtran dniisdiued (410 alv asibbledrfron3thd REAANTRIN Pfracranial vessel,
rosc

, terial h t di
causiy SBPRRTE aRT 4o RRAPEETE) OF FETTA%AL PBRY WESHRRLGAN madequate
cerebfaatbioaidt fohane dneisoiud regt iesl causdd Bgemtisus disdeddrs Oincluding atrial
essure or manage blood lipid |level, and have

. .. bl ood
ﬂbnllaﬁcgg%nq $tb8't°§8'ewstsn antiplatel et agents (such as

A seofrePBhE ol Fidte, Brodhadic Bfke, FPbiies & rEfREDERSBEBlR iR et ¥ arery
Ieadmghathmbmim@tamdrhaga:mteﬂefresult’s fire Bleedigg dcto theain ttissbes namlmmg the
epicurgl, SueBld. o SHAPIMIOA Peics' sk A RpeRingdp ke dypicany
results frook the WPIESB 0T/ 21 468dodeletoticBay3dl a8dhasd bekh é')tp@sed to arterial
ts which ffect t hi

rweerEBTBA BT IFRIRRATC (e i ndow - Another oppor tuni ty

one opBohGHEF hetiefiBRIRSHAL R 1R PRYehUE B8k B G B et ok in
patientsett ristifomsfekien Thére are mariyriaowiihisk éactermdidmsirake, ineledingomscular

mflamﬁ%‘ta’gltt Sawgtocslalel%sgs eérte?% ]h%léeljtét’g d%l?%(brégeslorhygéﬁkégl%‘iei@ %nd atrial

secondar Stro
f|br|llati@$|Atab$le patiersd thave b@eeltr@t@l ptrthrarmtwtq catradeend pressure or

i b e r t
manal A B B G Rl e DORGE Byl B, apens (an =
clopid&gel) amd aglmcuaguiaytsbé\ second opportunlty is the treatment of acute stroke.
However, current pharmacologic therapies for treating acute stroke are limited to restoring

blood flow within a narrow therapeutic time window of less than three hours after stroke.
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adm nistered to patients at risk for stroke, and al so
may be administered to patients suffering fromacute
W@ R00sket03or patients undergoi ng treatnent for PEDGBe60y/003871
or restoration 10 after thegjacute stroke period. Such
an agent may also target nore than one distinct

ThereNRG1HY &Md f-d?eag@nf)é:%mhcé’rle é‘f%%ﬁﬁéj%ntﬂfn §tlbﬁg& th@éﬁ%gtlc time

i nhi bitors and the treatnent of
windoy; Aot G?rs‘%i%f-@é%'”'l%fse@w\(ﬁﬁy 6f r%stwagqn atien thgj aoyte, pirelte period, i.e.

the reBJ)WoW dr&vaHtibA df %e@orﬂé%%@ﬂ&érﬁégé ﬁ‘ﬂdﬂhéeﬂén'u%ré’fThere remains a

[ ular protein sysnthesis towards viral
heed §9f GE%ntﬁgvh&Eb%r&e%‘quyvq Weediging ornrarémt@gas@pandam gell dgmage after
strokel ncreased protein synthetic burden places a stress on
the cell as a consequence of increased demand for

It wouRNBE A¥sifkbib &y BbtARE & @mlreewrrmaé@ncé!pég%@'ulmtdh%nocﬁe 08 in more
a consequence of viral

oteins.is ue t
than GPRr 05 BROUEEERLAE SPRDHTGR fo 1G9 STGHes Syh angent may be

admlnfslt)eﬂétﬂ itonpaientshat HEP fondusis, Gvd @Yo bﬁaj;] %leaééﬂlrlﬁﬁstér@d tih€patients
evel s of

|I|zt|onandfo f the i
suftering R gho GRUte ke AT @@{ﬁ%v%\gagefsﬂmg ﬁga@t 18R reqowery; prrgstoration
after thepéctu@@tsltrene pefiopaButie Wnakget rﬁ%ﬁ%@b gt Mdfe than one distinct
for stable production

that P90 is re
meCh?ﬂ’ %F F%Scaﬂ?GE &%@ in Hepatitis C (HCV)
replicon i nf ect ed cells. HSP 90 inhibitors have al so
HSPob énibitockearahibiertaatrdertit@f Blepatitis\G aed otheplirat dise@sed N i n
vitro systens. (Nagkagawa, S, Unehara T, Mtsuda C,
Infectieh ofita IBhsd et rwithBiicgh IRMA/DRASre€altainna sﬁB&aﬁﬂ’é)O@c)lirection of cellular

protei%%ﬁﬁﬁ%ii%%@ Igéé/ @J’%lt@gfeliqsg/l?r?ctgg%%j %y So?ﬁal( %L(J)C(‘?ellz‘, acid. The

increa@éﬁ'/pmémxosymﬁdiﬁﬁBurdeheplea:ﬁs nestesat@ntise akllvde ahcarsequence of

rerest R B9 oGEF A YR Rl Sl B8Tpiop, o beet shck
protelm [soPequiently i tassquédve afvirahiafeptiom @t hetst appait fdueabltis stress.
One fgrb)c?hi%g %ﬁ&eaplgPeﬁsggalohfrhgy bé o agsq:s-li/iﬁgg g%/b%cz)%t?ognzénd ?ok}mg of the

high I§u&|sefdfdrgignopnpidin igeoenatglyih -goesargtion {ob-v(rds medliogtion. In particular

e8RS 408 1 B s

proteaserip diapatiirn? GC\)etfepliondnteoteti arells o BFh 0@ rickbitars thaivs also been

[ £ati - . t np 0 | a
demof AL bEBe BBl GRIRHE Ml B9 DB N e S inrera 7
Matsudry Qlyt aSBinnhen. diophys. IRescOoiownTRES| (ROt B&A-888; Waxman L,

r i ' kcular the L-lactate
Wltneg '\f%s Qﬁfy@%téﬁ @bps}éc?rsﬁrspg‘%gb)c novel anal ogue of the
ompound of the fornmula (1), that have Hsp90O
Our earﬂw MAiraipnor CT/SBAAGI0AT 857y thecentive contents aftwhith alielincdsporated
i

heremcul%)ﬁrf I\‘%rlegcgas Wrre @E %&flﬁéﬁ\@g&e’s;&ﬁ g‘ii -gif Ix%c;ne%gﬁlﬁ Rlds as Hsp9o
inhibitpisovi d@ge n@f/erthqor @@@@@WSf cpepificalivig dlsqmee@omodumwfphfled in
PCT/é@Zd@E}'Ol@; g%% N gwaé tc%r@%Hﬁ’d G AL ity 281D phdpR- b h 85 Xomethyl-
piperazin-1-ylmethyl)-1,3- d|hydro isoindol-2-yl]-methanone which has the structure shown

below. This compound may be referred to for convenience in this application as
Compound 1 or the compound of formula (1).
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anal ogues thereof, and novel chem cal internediates.
Al'so included within the scope of the invention are
wo b@sohmsapeuti ¢ uses of the conpounds. 10 GenekCHIGB2007/003871
Preferences and Definitiongyln this specification, the
terns "conpounds of the invention" or "conpound of the
i nvention", unless the context Andicates otherw se,
refer collectively to (a) t ovel— conpound of
formula (10) and its sal tso\JoLa/t es, N oxides and

tautonmers, (b) the acid Bition salts of conpound
(1) (particularly the jk-lactate salt), and (c) the
crystalline forms 1% of the conmpound of formula (1)
and its acid addi@d salts (particularly the
L-lactate). As used ein, the term"treatnent” and
the related terns " and "treating" refer to

bot h prophyl actic oropreventative tr@ tment as well as
curative or palliative treatnment of :gain. Thus, the

SumnifY 'Of MCRWBARSES Situations where pain is already
bei ng experienced by a subject or patient, as well as

The invbhtich br@O@le%@fdeséPtél(fh b&rtiB@hr G- @eiaké/sagl e@stanme forms and a
experi enced but | 5 expec ted to arise. The

novel ‘& PlagHRET, the SPRRGHRT of Maabye Wtk haved HeBParnhibiting or

modulainrszga a§tﬂM?randb\th|&h GRAMYeLtiSefaini ;s}ar/énnab d}aﬂrélatrngd&aséés%nstates or
revenél on. Thus, for exanp npounds  of

condxttoﬁg mediRRe | MrH?P&Q pT'é‘?/é’W?”t&E‘i @f“? ﬁbov&gsrpqvpbﬁqocesses for making
the cofosRdioNbrmAla ¢1paxd rt@%ﬁﬁacﬂf tidpVdlts Qbérﬂ&méﬂyﬁtheﬂ_alaﬁtate salt) and

Wen use ctic sense, ounds
a“a'O%leé\}BﬁrteogrﬂPgﬁm"E F'F%Tgﬁc algjairanedries: cﬁ's? %W'F*E@é@wscope of
the invdhBor@teatRt tidrafialitio usBab! B ofpYeidep. 25 As used

herein, the term"nodul ation”, as applied to the
Generappneveré;ycssfantjiteefim@hsshock pr otel n Hsp90, is intended

to define a change in the | evel of biological activity

In thi@fsriebiﬁcditmt thd oekms D'rcotnﬁb(mdsTbﬂShe nedhtiahi @A “compound of the

ovan S OTBEES e PO GG GASDIES A TuSHEEL 180 the nove

compqmait &fi forraglti (10} wnd lits ddite, balvdtes, N-asiees tdne tanthueas @) the acid

s ol R LY BUTASAR, £y S e
of the icadipowat dfyfornanal (1yaydlis acrmbldatoe calty (parntjcutaeiy hiag L4zt atey)

at any physi ol ogi cal l|evel, including for exanple at
As ustthderdievibe terim (tesstmer{) ramsisthe melatedcterns figedt bandakmmdng” refer to

both %@Q ?é:crl' p or oo?q?\ren;%tﬁln éeaeftrégg %We@%f%@gﬁwgﬁérﬁ?aﬁh% otreatment of

pain. é’ﬂnos,dhagernegmnoarmasyeéSSlm%mwsemmauh|saa1teady el @)(perlenced by
ndir y vel f h .shack npr i.n ,

a subjggttc%r \P%ﬁ%/']ﬂ ﬁ@gﬁ QS ﬁhgauti%gg i\ngwﬁre ngéﬁ is croc )}:urr@n'(%; Igelng experienced but

is expetteu dt edés uppe dasetreakpert$ streat’, dtreatingt’ andrelated terms also cover

both cggﬁggt% %,ﬁ(ﬁ) F)?rsfl ;?an ?éd(ulcgcgn orpﬁr%{/clerﬁféﬂc lﬁ'hBé Qfgreé)&t sélg Cth%%gl?u%ounds

€ gene copl e
of the iinven’émsmdy orevaet$>wmgcbamdmre8\&irsymey oathey aerLeeigptevemaliminate

pin. 8888 ey Moo e B AB b ity o o
develc(mt@ ercthey/ ol dﬁs)sebyhelﬁtamttoa’mamril@a;t)madelBs/etoe)r ns

"nmodul at ed”, "nodul ating” and "nodul ate" are to be
As usehherspr, éh@terrrﬁmwmuatlngT yas applieds tdtheactivity, oftthe heat ahlock protein

Hsp9 S%ﬂ-[(éﬁa%‘a to d¥fint $Cehfiod in il £98 e&nrb(fzélbﬁgalvgctt it BPrBHRYat shock

rotein as
proteiex ahys, enctd@llatlan ieoasmpéssss physgjologibalphengasswkich effect an increase or

decrease in the relevant heat shock protein activity. In the latter case, the modulation may
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di seases, states, conditions, therapies, treatnments or
interventions) is intended to operate 15 limtatively

W@ ooBloat034 he vari ous processes, di seases, statBGT/GB2007/003871
conditions, treatnents and3 interventions to which the
termis applied are those in which heat shock protein

be desé'rlﬁﬁgoas BhiYiBor®. b @BUGation @lag.arik8 drasBsSomAgk&ctiy hend may be
termis applied to a di sease condi ti on t he

mediatast By 6O CAOTRDINE BIAGLATLPRRIRISA JEYE GREPENG TREDEHIRS! the

level op%eﬁér%?eé%i'onl (AtIL@RG fanexaraple b@é@ﬁpﬁﬁﬁ&?a}hsmdh aind/or post-
ufficient for the &Eetatlon of

anslaafial Ao 8 B0 ToRKHTETRAN (Gr Sos BRGTHING ggouiatory
elemen®y wﬁkﬁ%c?&ﬁé&l?)or iniviéstly JSNE'(He I@V@Q lof peattstiodk b&m&@actlwty Thus,
activit artic 5 errant | eve

modulagﬂrd,m@yde;@f\/eglﬁvqig?@@pé%ﬁe Ielxgresgloa oF P¥&Yo 8" 80‘2 r-expressmn of the

heat sRYEN Eiﬁétlemn)melaaﬂgngéneneamfﬂﬁaastldny (ke tnlmmpm @eneBtopier)s end/or
of the di sease, stat

increasgi o pGISA B0 SHPIEESIO &Y RUL eI ok 7 WD MybSi- (or hypo-
)actlvntweéﬂdat(a@)aldttnmaﬁte& tﬁ? am@? ﬂiockcpmﬂelhld (msucuml (depactibaten) by
nu ac Aae i es, and .co
mutatiop g BeSPBT “TRUS8h B HBB® FRd SRPgIRRT 1 pe imerpreted
accordingyo! ved In cases where the termis applied to
treatnment, prophylaxis or intervention (e.g. in the
As usé'dl-B@&QT rthltamedmbdeaidl“rem siSed ey, " inisqd{dnetoh atitbdthe heat shock

oo PSRRI S (REoPUFRY Bl R RELE BLOLEAY preses

diseaséd) Gtaies Schhﬂiuons rtherbpiest ﬂn@atmpe’nsam mfaer\@htmrh&) i$ intertdedrio operate

i BRGEE: St BB ol SAE Bt s o
intervehiins310 whick|tbehemt isodppliedise dnee lhcwlamly heat sheakl protein Hsp90
o SEHBRLHE b RNIRI o P il T BREL LS or contn,
the biotteseal irdﬂeqbldyedd:yri)eat Aboakserdtelire Hep$Q rrtalyebet dirget or lndlrect and may

be necég%agﬁ l&gﬂ o?% ﬁxg%ﬁt %glﬂl(éd%%gﬁe%tétgﬁ o??ltéén éynh?ftom‘s d&%{ﬁéﬁ g@gase, state

or conditieam (e itsractinlegy ev ptogodssivind| Bl dleatgtdckiprgteinfHsnP@ activity (and
 or = OS5 DAL B4 RAGR VAT Rl o
expressiehpresd néti memsssagityt hey theyproXximat ¢aviskaf ttbe disgese, stdfe or condmon
vor A 003 AR A0S0 REBCRIUOIZERL, dhes
conditidng éndiude mosenbmmm:mtgmfadnmialrm}iol@giesnmﬁ goawlexy prpayessions in
which ?E@@;Eagﬁpzﬂéq&ﬁl“ e[&hy B9 ke iy &lm, s pblel RPtreatment,

eve gene expreSS|on
prophwambmtmrgerfton (eairpthe ' Hsmﬁ%medlptaddrsatmﬁaﬁssam | dgp90-mediated

proph@%ﬁé”oorf 1RO #ventd) ntﬁ!e%lls%'%) q-'iédQ@)% PP ’dll’@&t Jrhﬁdule%i’gtlwd may

Iessi on O enes ng regu ator | enent s
be neasssah adtor gl fieient f;or the onetationct fye Gertmest, IpéQ}%W!?X@for outcome of

the .n&Y&én&.Bndeﬁ%d%“Hlsﬁéébg%té G%ﬁﬁ&.on rﬁédlﬁ%cgk}PH'sﬁg(?'mdﬂfdes the
ependent activit

develo(thTBnt eﬁ(mt@cayo apy ptmjcl@an cangectEg pgtfgatrrmhﬁmlp@ng,@ par’ucular

esmtr#créqg%hé'opﬂwh@gﬁ#ﬁé% 'aﬁlﬁ ﬁrﬁlmﬂa(ftbf @és)'c%bd R&Efyr bati on of

back 1 n Thus, nodul ati on

As uséﬂap(er'emp he t%‘frﬁ“ﬁ%@ﬁﬁ?ﬁéfﬂ péseéﬁpﬁ’ gd t&HY ﬁ\?lh})@f @E:hrpé(@dend@ﬁt kinase
éXpressi on o I'n dependent kinase
cwmmtw@ﬂuqudﬁgnqe chenge mrtbe ||€f\/iel:9fc biglagical activily,pt ﬁh5|k¢nase(s

9 r d I 88 Sing

T, 5,01 5koRAl el pRESFATEA G flEsT eARRISAU By mlbase o

decreekgqom fetrélevany kinabe( defjvitit | lratha)rlﬁt@r Ctaﬁ@ @vﬁtlﬁmu ation may be
dependent ki nase 5 (CDK5) including (de)activation) by
nmut ati on(s). The terns
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"nmodul at ed”, "nodul ating” and "nodul ate" are to be
interpreted accordingly. As used herein, the term

wO pedioatoed”, as used e.g. in conjunction w th PEEGB2007/003871
cyclin dependent 15 kinasgq5 (CDKS5) as descri bed
herein (and applied for exanple to various

descriB&yY 3‘5 Ol PRI PROGERRBRion %a;gaﬁgé dirédtRt & indirectly %nd may be

con t1ons, theraples treat nts or 1 nter
mediatest kaharmy mechariparandeal am physiolasical tyel fagluding forcgetps at the

level B géﬁ‘é K PresSibs e@mmgﬁéﬂ @)?amrﬂé’ ndjaln"sbr@&%n tltaﬁglgjﬁ&? Und/or post-

i nterventi ons termis app | e
tfanslthagle maqifigatien. ca}cthien Ievsb@érﬁi@rﬁsswmaé depes CEM®yplingl agaslatory

elemeﬁtshwérpﬂét%’ecﬂwbﬁndI'rébt|9 BRe/e }é’OSIE &f E\ﬂfﬁnto%bghéi?%t %FH%E{; 84CDKs),

to 20 di sease, state or condition
or at th@ﬂ%/ebpfawdrf@y(%qfcqypw depsedgelrfinasert €eDK5Y @msy (forgyample by

allosteP®  FHebR&isAS, 'cBHipEaﬁlWe MHbifeH Q&N@%ﬁ@sﬁéwvaﬁeﬁ” erturbation of
sufficient for the manifestation of th es of

feedb%qlfemaibg@aseathwg &tol ciwgi Masklatien mas e .@Je@yd/guppressed

expred¥ &%r%&f-%hndgﬁéﬁpres%ﬂ)ﬂtﬁe ﬁ'@i@ﬁéﬁdéﬁ't Rﬁ%@e 5 (C%ﬁ%cludmg
activity (and in particular aberrant |evels of

gene graplifigatidn (.8 mylialesoqnersepieshang/Ql ingreagedyor @g/;gqaqqed expressuon by
a tran8&@PacEE Rifeki B@%Il%s( ER) (oPHWO-)%'@tl\ﬂt?erﬁiS@'e%@uv&%%dofﬁﬁé cyclin

necessarllg de t he prOXIﬁH| cau di sease
n

dependenji kingsec ondCOKM: Ncuginge r(deleetivaior)o tve ipviatier(st hdhe terms

“‘modul &y Clakruidbah edl bR fRECSre tébétr@érpﬂite&%%rcﬁlh@?s
include those having nultifactorial aetiol ogies and

As us@dJH@JeElthWi@gﬁ em&um&lt’l élst Md% %muhéhoﬁ@ﬁﬁ‘ﬁthe%@lfrﬁdependent
is ap 0 treat axi s or
kinasq Eﬁ@bv?{ég]@?o#seﬁé’%‘f el o eSS bR 1o @soHe Rh¥sological
proce@fest disedsay eﬁbte@monoﬁthﬁnsfmb%pwsaﬁgﬁnﬁﬁts@lﬁﬁtéﬂ%hub@s) is intended
re 0 and. may be necessary and
to opEigtq (IBHYEY oF (Rt ffer W oR, RIPCRTES FSgeken( Siates, conditons,
treatmehsphid astes/edtionsDtid w?naq Q’rﬁe% ttdren lléﬁfaﬁghéhﬂﬂalr@ﬂhrt)s'@"'? t\Aﬂfdﬂ cyclin
erve a termof art used herein to defin
depenghdl GiasR & (i BBl Bl 4F ros Wi Qi iege Ta@pbled to
dlseaﬁnytateemedond’ﬁbhsthetldﬂ@og|Bélebl}éfﬁniyleelby@&hrﬁ@é&"ntiéﬁt Ilnﬁﬁée 5 (CDK5)
S S SO 2055 e bbb Bl USSR SRSt o
the syﬁﬁfdx@%ﬂ% 6@38§<=J, stdtb aredohuitie [ iGChetvlsp/ oﬁM@@fesszh)? Thus,
ter ent.i.ons i nyention t
ovoin BREPITR RS (GHICINANERY (O al Prdibiab shsraahyevels o cvel
depen?éntakn@ase_a&se(f:@K&oadlvtty 08.9. Asclirs epbedetit Nkinkdte 3 €CDK5) over-
expreﬁﬁogwﬁlﬁgg hégﬁ?c‘ses?%ilg gglrtfé?e gfthgrbal \A%)u%s?{rﬁr G corrg sl{ate or condition:
ratherptbﬂqﬁomﬁemma;ted thait ritee OIDECES- rge?|dteﬂ|d?@asa§ Esthih c_brrbo\r\y'alt@l[ﬁr'el;1 include
t.he t r.nore campounds/ agents are associ at e
those Papig mfa il 3= HolieR 300 AamARR it Ol e GEKa &Y cases
wheret the dernh ri¢ epplieat &l treetnoesrdi poblylaxidier agsnentén ¢agoin tHee CDKS-
medlaéﬁ\golg é'EER eof ﬁ%‘ﬁguﬁg@p heen tr% Bﬁﬁ?%gy gﬁﬂ%ﬁt I ogagngi/)ec? or indirect
and m%cmeﬂeeshrymm‘d!an@ﬁmmmpmm?sbpgleMrs of ﬂr;él tasktient, prophylaxis or
[ unitary fornul ations) conprising

OUtCO'ﬁggP?]\%bﬁtS&%%érb 10 conpounds/ agents i n adm xture (for

e RSP By R AP RAE) i TR S e s
physictayiqad chalygeagtemtys lexele demertfne:aitéryémhyiahay)cbmmlﬁatﬂeymductlon or
repressmnkegf (fa%r % ﬁ{/@l l %gl%gl Cr|o(r)os’cséls§ nkin echt nnrjigc%lélm%al pathway or
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aggl oneration or binding to a comon vehicle noiety);

conpositions conprising material in which the two or
wonReos/o¢wapounds/ agents are 15 PCT/GB2007/003871

chem cal | y/ physi cochem calify co- packaged (for exanpl e,

di sposed on or within lipid vesicles, particles (e.qg.

cellulan‘q?%gmlcgf eLRNORAE ‘idt@r‘v@ﬁﬂor@rof%@ln%éﬁ@n%@@él@téﬁact (or contribute
maceutical kits, phar rraceutl cal packs or patient

t0) the fheesios, reRtmNCAr APRYIANS B2 IRAE 6 GRIIATHS agent s ar e
co- packaged or co-presented ( as part of an

As usegfhaigint thgao%@) cog@lr@garhmeésa le&éﬂ tY.‘fﬂ)%rl 08 §ompounrcPs and/or

agents TS0 @ &HiORIBh R4 @Hﬁ)@bﬁ&ﬁé)aﬁeiﬁleﬁdédwﬂ tkefiie material in which
terial (e.g. a non- unltar%ﬁﬁo mul at on) conpyri bn%d” d
the twat OrI dBge spaPeyNdsiRgeiRo 5% glatedo np S ST e FPTE! an
“combitiRgah Qs cotbh a'ré‘ﬁ:t lﬁélﬁérﬁﬁéﬁecf &cotdiyhext enpor aneous
association of the at |east one conpound to forma

The asém:\/a‘ilbﬁ%g tf%&%%r%dr@@ombohﬁ&/égmtslh anghebination may be physical or
ounds/ age

non-phygiam, FHRTBIRY oF BRI Al ARRaree et St ofrPR i g R inciude:

nore conpounds/agents together with instructiqns for

*  compP#iteNson (& Hrer W %&?fw tfﬂmg'ﬁ@'of‘ﬁb CEPPHRYS the' W3 "o more
COMPOULSRAR TH Sidmii@egfdralxam plemiingi thg satmel wedtsiosepe of
the two or nore conpounds/agents together wth

. 'cBﬁlbbéiﬁérﬁso&ﬁn6rf§ing3ﬂmdﬁ|b5hrwﬁlcmmet tovocorpadreestimpounds/agents are

popul ati on i n which t th S the t
SorEicabpRsaSIaBERbs TRA6H BebroBiey & bR g moleoutr
%@?oﬂﬂ\e‘ﬁétféfnﬁﬂ b|ﬁ&ﬂg&@%¢&4ﬂ664elﬂéﬁh%@)@7/ 003871 16

erial conprising at | east one of the two or nore

o COMPOLINESd aeRptising ﬁhawﬁlal L] tthdbrafnﬁl@rcmmwanhsAagents are
%em fically adal{a1 Li@ combi at| on Wldt h t n lipid
FVoply PSR Bo o TP Se ML ST gt R it e
RRERIE8, pari€ies & dNmiti- opABhIPaticHS) oneyulsehelrogiets);
conmpounds/ agents that are 5 adm nistered as part of

o tgMRrmacEtiexexie! | héﬁnﬁb‘eﬂﬁﬁl paeks O patidket Saeks,in twhéch the two or
posol ogy of eac t

unds/ a
oo RoUnI Gt AP GREPaRkABR oF BT BFSSTSh RS S AraaT e AR ATy
of upl dgsddherent tinmes. It will therefore be
appreci ated that the conpounds/agents of the
Exampley 6t ndatdhgsicalyyadasciaai conirede npognesibgerits includey.
before or after) or sinultaneously, either in the

. Srﬁﬂi'én&lf'(érg"fﬁcr@htur@@y foarnamtian)i compfising .at teagebie bj thedwoian more
di fferent shar

0 ti
R R L e R
atﬁeaatulabétaéﬂe cb@pbuhdtd dormvae pieastcas iassddiativaoofsthe two or more
differ ent g?rgr maceutical fornulations is non-unitary.

THRENREIF/EEPUE of each of the two or nore

ounds/ agent s . co ation. ther
¢ COPRORT ROl BSOS oY o, more
USERpdRESIagents hegdtiesmivittp hatroetives tibrcedmibinationchbbrapg switmthe two
array of one or, nore unit doses of 15 a

pWa(Fﬁ"&cC@mqoé'Q S/E%‘?Pﬁ%& tion toget her with dosing neans
. d
° mﬁ%n@} CS}%HQ% ﬁ'g 8{3? ?%ﬂé |t\9;o éﬂ?lr}l%’ggoﬁglgas/gg%ﬂﬁ together

CRINMBLRLidHs for admlnlstratlon to a patient population in which the other(s) of
the two or more compounds/agents have been (or are being) administered;
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packagi ng. I n pharnmaceutical kits conprising a
conbi nation of two or nore conpounds/agents, the
w0 paBwigmaal conpounds/ agents may unitary or noPET/GBR@ENTP03871
formul ati ons. The unit dogg(s) may be contained wthin
a bl i ster pack. The pharnmaceutical 20 kit may

. J%ﬂ%o%rfsfﬁg;t Qﬂeagf)gﬁé'o?ethénl%r H'Ctrﬁd?gsccfn%ou%@/agéﬁs in an

erei phar maceutical pac definés aj
amoapt of inoadoror whishds sheeificedy @dapigd far p%rmﬁ@a@ﬂafm with the

g%ggébf‘thé? oBP oPé”@érWouﬁmQEfa?éﬁi@.d Wi thin conmon out er

I'ng ar maceut i cal packs conprising a

As useccp'ﬁg}enﬁat ﬂ}%nté?ﬁn t‘lﬂocd?ﬁblﬁé’cro%” GRAP Qe 26 a&ﬁﬁﬁ@ndé@@ents that are
Vi du ounds/ a%ents may unitary or non-unitary
admmterrenlmsazarmféhe Faee gheell HE3Ees) repimaRy AD Ut Hihparepot of each

of the tW J}'rﬂor% @n?p%tuﬁasm&&%s mEY iR aIZBE Aty b‘e’ibdlﬂmﬁéﬁerﬁa)ét the same
urther rise instructions ds? A? ;

time orua§ gldfer@]{ élmes tlh\@lllfnl@rﬁﬁov%g@ pgwpcnatgglghaf&gg pﬂ@go%p s/agents of the

comblr%ﬂSK"i\gfy b@r%‘ogflhisté%’d t8qderftiafy e, b%k& Br aﬁt@f)t@i @i&ultaneously,

rmaceut | ositions for th

e our

either Iﬂﬁ‘@%\ﬁwﬁﬁwhapﬁwe@ﬂ?a'6%(6%&3t'°U§L%ItP@PtE‘H?Tt%{|”h dife @Ph%‘?aée““ca'

formul%l@'ny(?é B&SArhRly). PoiiuRBheBRKS (hRYEarad f@@r\’lﬂﬁﬂoﬁhg& ayer unitary
adi tional "prescriptions, where a gqj n@g "

formulafiop wisgeas ﬁawﬂt@wt@iyguﬁﬁﬁe;ﬁwhar”pﬂ?&%%@ IPPS gy tany.

The p@éid@le%u&péé/oh bMthERAL drforRaddngitiunas/ageres iha a@ntidsationaherapy
ackage insert contained in  the patient pack,

may alﬁ@ dﬁfgr Wih hespertig thergyir Pleasm! ’ﬁ?%%tlﬂnr ptions. The

i nclusion of a acka%i (535% has been_shown unit doses of
As usqdsrei ethg denine riharBagattgH fings eRSTEM L e?gﬁmgre :
a pha@%&i&%&%@?%@sum Bgladt Wit I@ioslab tnsedA® (2Q0 812640y device) and/or

03871 17 | h
deliveryr HopRfede-dn @I e rtnﬂg)m %P?é@f g]g C%Wgtﬁln@'t%?qvfoﬁ%erhgﬁ outer
packaéxﬁ@ Miha pHalhad¥dNcalO s HQoRIgriéihy shi edmibiastidnheofc heni aal more
compqugdq[agqaqﬁdrtg;y indliyidual gﬁgppomepts[ 5MEY . HEF?WI i par -ynitary

formullidhsl-The unit dose( %may be contained within a blister pack. The pharmaceutical

dro |s i ndol - 2-yl]-nmet hanone. The
kit maygpquwa}lsgéqrihergﬂ‘ap 38“% PbH*%al t* may be used

MR e
of a pﬁé?ﬂ'nacéﬁtidas comﬁoslﬁmd obtisreilp comteihed Withirt tremmon cbuted diatkasing. In
pharnﬁgggp@ﬁgé%st 60@;?{@?@2%;%{]}?3%?08 %tf %o 5rr}%t‘@' &émpounds/agents, the
mdmo(ual dordpburdistagents: mag punipry| ephemyhijary Sor(iatiensy | Thei wat dose(s)
may 5 FREFAIYP) vie. PR B2%% of MBI3FeYLcel pRgt MRy opAgngpfutner
compiidd iflstagbtibhs fonusal ts include within their scope all

sol vates, tautoners and i sotopes thereof and, where
As usbmhemmttﬁaﬁeradmahsnt MCkbdefdms aambkaghewreszrmed te @r pasient, which

contal&s p%@[ragclset@o hcsq%l?r@grsgnﬁ¥ égret Q%Iiﬁ% c%rtsg & t8feMar PAtoAt packs
usually contain one or more blister pack(s). Pa‘uent packs have an advantage over
traditional prescriptions, where a pharmacist divides a patient’s supply of a pharmaceutical
from a bulk supply, in that the patient always has access to the package insert contained in
the patient pack, normally missing in patient prescriptions. The inclusion of a package

insert has been shown to improve patient compliance with the physician’s instructions.

Acid Addition salts
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Exanpl es of acid addition salts include salts forned
with an acid selected fromthe group 15 consisting of
wa@e@sioe103L, 2- di chl oroacetic, adipic, alginic, BST/OGBRINC/003871
(e.g. L-ascorbic), aspartilg (e.g. L-aspartic),
benzenesul phoni ¢, benzoic, 4-acetam dobenzoi c,
In a firUEFEQ! e lmmw&nde(s%rgacxé HAdiGAN PO '&q\,ompound of the formula
canphor - sul phoni ¢, (+)-(1 S)-canphor-10-sul phonic,
(1) capric, caproic, caprylic, carbonic, cinnamc,
citric, cyclamc, dodecanoic, dodecylsulphuric,
et hane- 1, 2- di sul phoni c, ethapeswlphonic,
2- hydr oxyet hanesul phoni ¢c,—forndc, fumaric, galactaric,
20 gentisic, glucohepton D- gl uconi ¢, gl ucuronic
J upafic (e.g. L- glutamc),
a-oxoglutaric, glycotic, hippuric, hydrobromc,
hydrochl oric, hyddiodic, isethionic, isobutyric,
lactic (e.g. (+)-L- tic [which may be referred to
el sewhere herein sinplyyas L- lactic acid] and
()-DL-lactic), |aurydsulphonic, |ac{gbionic, maleic,
malic, (-)-L-malic, malonic, ()-DL-mandelic,
which ﬁ@é M%Hlmmhﬁa (zwa|h9dronyxahgdpada@mﬁmﬁmh[er(ncnétaylgmpezszm -1-

hal ene- ﬁ and napht hal ene-
ylmethyll %'gmf%mmd@ﬁ YEMFARIXY: 2- napht hoi ¢, ni cotinic,
The te%§a|§oqchc“acﬁr%%ﬁt%fql s%ﬂ” %égiplfed{jpgfrg?ﬁcbangeggﬁ le)shls gpphcatlon as

may thé-té\rfﬂﬂsﬂ@aﬁ@dndy'btld,adﬂmbﬁ(saits” Sheaernes “salicaridnisalts” as used herein
uric,. tan

refer tq ﬁp@ﬂgaqﬂdglontsarﬁghlg f’}&rﬁ?ﬁfe&‘ l(wggateg o)(hervw part aric),

Refereprint e SRS ZoUR G roe) Eagbla sty Aiprann-r-

ylmethﬂ?«ﬂta muydm lstﬁrnctbl-aqm]methansrm tasd diseatiti eacklitions sélts instilde within
their sém%ﬁegallh%z? %ﬁhlﬁﬁfr}{;nqgﬁ CIn i_s:.lotigé ﬁ\ﬁeflre g\glﬁ?relthe cﬁﬁttektc o{mlts N-

oxidesfameiratitbradrtidifdraet i ¢ acid, i.e. the lactate salt and in
particular the L- lactate salt. 5 The acid addition .

Acid asahdm;saltsenawpie @Hh‘leyi waitraa mixteeverietyadfl agidsc betptiadyiganis @nd rganic.

Exampg?ssgfe médﬁ? ﬁo altsoﬂg HB%SH&I. hg@;h thcéﬁeg&@gle%ct%al fo?n "Meegroup

har maceut| cal
conssﬂmg:ep @dmbez Sajld:mor‘badetlcPhdxpm alginic, astwbic (@6, Lp@scommq)g aspartic

I‘a_lgi\,\%\é}'cgblb ﬁien%s%lp%nl fse.ﬁ&% g&ﬂ%@%‘é LR llyutant%lc camphoric

|n ernedi at
(eg Wbaﬂnphm:)ttmnphdme;umnuer (@d18hcmmﬂﬁmmmn@alcapnc caproic,

caprylgg%gv% 18' %mﬁaﬁ ?ﬂﬁﬁcgyﬁaﬂ cplaeaé@aﬁ it 'dﬁa%«%}l‘( Lﬂx?nunc ethane-1,2-

Bl 654 e use
dlsulpleaormmlemanesulplh@lcpurZ-lﬁyCh:@)wetmn@Wl@'@mm afdravie, Bfmarie galactaric,

o TRARGRAF, 20 BAET 000y 50 OB PRIl i (oo 1

sta
glutarmcw erixpointagiangpeolicr bippuiid, |hyéro@rorraﬁdw,§imh§pr@r hﬂdfrﬁdi@ ifeéhionic,

ISObUtXéC engek g (e. g n{)+ 2 -lagt@@\ﬁl&?ma}/ ﬁ%h@feﬁéh L% e%%ﬁlhé@lﬁ?}@ﬁ@mply as L-

hree di nensi o
lactic satcrdlcarw dt) Elatlaq’mo} rRUr s UnHosics laﬁoaoomys’odﬁm riealicf or)nk-malic,

malondcoez:%) %Hél a%t{uﬂ%sﬂ%ﬁbﬁhonﬁuuag gxggﬂﬂfhgfe‘t‘lle&ﬁphomc (e.g.

S oné ano orm ar
naphtb@srm?msalphynmandmln Bwtlﬁawnaai(ém@haammcld -laytdreyy-2-paphthoic,

mcotlmc,%ltrn:, o%é‘ﬂ:, orot(&%%gl}c, pgﬁnh&)pamom, phosphoric, propionic, L-pyrogiutamic,

salicylic, 4-amino-salicylic, sebacic, stearic, succinic, sulphuric, tannic, tartaric (e.g. (+)-L-

tartaric), thiocyanic, toluenesulphonic (e.g. p-toluenesulphonic), undecylenic, valeric acids
and xinafoic acids.
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I n anot her enbodi nent, the salts are substantially
crystalline. 20 The salts of the present invention can
wheoosymtobesi zed fromthe parent conmpound by  PCT/GB2007/003871
conventional chenical netA8ds such as net hods
descri bed in Pharmaceutical Salts: Properties,
ParticulSehdﬁtaHdmon aaltk dieahe Baltdfermed ofith Byatokchlofic atidr l)ac:tic acid (e.g. L-
lacti (fc_‘@m I lb‘ﬁ’ Wermuth (Editor), |SBN 3-90639-026-8,
ctic aqifh O SHPLHNIC 388 Hages, August 2002. General ly, such

A prefe%?d %ﬁlgns"t‘@%,g%mgﬁgﬁ’%ﬁ?ancgg oo :XF? ﬁxc{‘qiee |§§1cPi%5p%rtfc%fa'{'“the L-

lactate sadpropri ate acid in water or |n an organi c solvent, or
in a mxture of the two. In another aspect, the
The acidnadsitianosalisrarei tgisally phetrmadewicaliy egeeptaile anltsacind examples of

pharma?gﬁittfa dl?) Ecé&?n"(éblé)gglitss %nl'oer %igc):/ S'SS ér}] Blegge[ %t ?/ 4_1 972“n Pharmaceutlcally

Acceptatilan- S__altgal"ndtﬂgarm -36i3- oIy app. sbitAdolHowever, _salts that are not

pharmaé%%(tﬁﬁa{l%ﬁ&%?@ﬁfg T_a%s&gl?%@{/e[ﬁ%%ag%é;}rﬁg%@tl%?iateofo%g WnfEh may then

be coryhdey| ntd Pharmacautigallypiapeandatiie- saltgl met ydh) -nbpphdihgerutically

acceptazJIeSQélt%df?}msz WHidh még tﬁ@rl%'% 1F P xé?ﬁﬁg n?lQhé gur"f’f c%%ﬁ’ Stn&eparatton
typically'an organhic so vent sol ve

of the camoummfuth@mwn@tlosloal@o ifeym pagf @ﬂthamvaatltm to forma

precipitate of the acid addition salt. The acid may be
In the sofid stptastha sabs of theninventipnsesinvies eryeilsilion dramarglaeusl @ a mixture

thereofM th the solvent in which the free base is dissolved.
The solvent in which the free base is initially

In one &hE&HMERCHARASGRL SdRBduECT/ GB2007/ 003871 19 may be

one in which the acid addition salt thereof is

In an ah’&?&toﬂ?'s@hd Ahd ﬁ{ré‘é‘leN&ts)bnat &%cﬁﬂb\tﬁéttndrrﬁany@bhétg it B%rystallme
free base i's initial di ssol ved may be one in

form degse nefc pYistaaRs tth%lﬁ’°§'ﬁ1"t5 P§ the mql%ygqs @@tWPéPI?“%GF‘PIBP%'” the

amorph%ug'f&fn? BRNbsSPhiMI§NFantBmVREE Hort BRInfiié Hameeldk OAI, aabhatnét Sci.
| ess sol ubl e subsequently being added such that the

(1997), 88 {)- preci pi tat es out of soI ution. 5 I n an alternative
In anotla@ eg?%d%mt 935 @pﬁL@n Egaptla ?llctrtl/s(t)ar\]lme
The sah chyth ?é"ﬂ met h %&pgr azi R@ . é {1% - di hydro
e saltp | VR Ha nBe | YNihgpized (Pé‘?jt Pér%ﬁ? ound by

convenﬂ@tmnmhn@l am¥dbas i dueh agd thanshisopbs®imab| iy Rharmaceutical Salts:

Propera A d T, HBr e B 25k Bl & Sl o,

ISBN: 3-96639-02’6}8355debm 888 bhgss, ALQNSEPHI2R CherHlly EMRPOSAE AN be

sol ate the sa e of an acid . addit .
prepare by “RRGITG S 29 BaShangh | P SOTBGIES Of 18 T A ith the
appropSatetacidiRevasetldr in an bigahicaolven be i pmbadredf tHetwot he

organic solvent as it is forned and hence can be

In anothsiohseed thy inepismprovivesfa ethabbi prebadm hh@c&bhdﬂutmnsalt of

NI RN ST N

2-yl]-metha|}lcf1&=r, whishl rhethod rrmlnpnmstflbmisg \ﬁ@ogutllon@\i\l(tz,dmlttyhmgy -5-isopropyi-
i e erson.. Eor exa .the .fre ase can be .15

prenyIEig: i His R SImE T, Euny B et RS lene R, 15 pase

in a solvent @ypicallyg amnorgamio &olvent) iod Meixtyrepbfossvelnts, gindéreating the solution
ti.vel %ﬁ a solution of the

, S
with an?&’frf(tﬁﬂr%tpg?%'pd%gg géﬁl? P%‘S@gamaﬁ‘ £ SOdI um bi car bonat e

{ e the s and prec te out .the.free .
The acbuly thB0TsLeS Spatulonil s RaREHEEhS: ALt St souent in
which A6 ifﬁéeht}aseﬁe disolvee Matsotentiasehich dtk Abovasois initially dissolved
el sewhere herein.




10

15

20

25

30

20 Salts such as acid addition salts have a nunber of
advant ages over the corresponding free base. For
wesz@sph®34 the salts will enjoy one or nore of PEEGB2007/003871
fol | owi ng advant ages over IYhe free base in that they:
will be nore soluble and hence will be better for i.v.
may beaheiimivbichethée anid(azidition bsalt ithdresi io nn)solublsi IAltelmaemelyeﬂwte@olvent in

whioh o, e o=t g R s B e b st hg e, i satt s a
least partigllyesaulge, batdlmrehbsolvent in andmmtl*a acitl i agidjtion @it is bsss eoluble
subseq@éjr]\ﬁg%%ﬁa%ta%deg 'sulb 91%? up{ec\(fﬂn eshoah % ' \r/ongggt t er

I'n aqueous s
In an Q ﬁa{tglgﬁrggtiﬂogg%)f 'Pcfrﬁv‘ﬂfg{ tghggmd ?&a&ﬂﬂﬁx Qﬁ%’ e(2'm%g&g%ﬁ&lsopropyl-
phenyl) t[W syt pmermk-ylmﬂnmsfﬂmtn@EoP@?ﬁx-wgmhm?1 is

: Part.j - | act
sl S MEVORS Ps 4ot PLEs L, O o
a solutigm df theegaid edditiprs salb with the golatje mgldataed then sesuling rsolution is then

el "
concen?é’cleéf W%Hyo?%}g?'ﬁ@%ohuﬁﬂ slaﬁl (—\Fmeeg gof\?aﬁ?%c%%gdrnéozﬁ%atgrtp%t can
be madgdn tisaway isdhereetrie sai d); 5 is non-hygroscopic; and
has a better rate of solubility than the free base and
The salbisHpicaliy|rrecipitaed frommthe organia saltembpe it is formedzasid hange can be
isolatec?y éé@%ﬂag@%ﬂﬁé ddl18 koo GHEIbE Ao Hyatdiohy and sol i d

physical) st ity. The térm cheni cal

One saﬁtfcﬁfFH bithy | mv@ﬁ%ﬁ' cérh@é cBﬁ\?eﬂ%@"!P%ﬁe& BQsé’Sn&BBﬁcﬁQll& {?J another

an isolated fo or in f orm of fornul ati on
salt forfgfpy ¢petheds ‘é!e'bk'aﬁ)flﬁu@dth? ﬁk%lathsz&sen eF@r @ﬁam@lfs, the f@@ahﬁ@a@an be

formed Bfﬂ ﬁéé@?d‘v‘thb's‘émsk%tiaﬁ 9@9& é BolGRhdoBiating bh YRHSstati onary phase
Juvants as descri bed rein, under normal storag

(e.g.a %%%NH%?féumm twtqrn@ttvr%@ elsolﬁtsora:ﬁféhf- &alt injwaienaan b@ﬁe@tled with

sodium dﬁ&é?lﬁm%é td @Bcomp&de @?éaémtl Snd Prechita®r b&’cdtheffre% Basf@ml'hé free
nore, nore usally twelve nonths or nore

base may 41125 EATHRINES W HGIOHET GFIORY ane ofdhp inRibeds escribed above or
elsewh&b &Bidid.ty' neans the conpound can be stored in an
isolated solid form or the formof a solid

Salts Sdcﬁré@dcﬁt édﬂlldrﬂséﬂfélh@be athuhfbePb0XdVARtgES olér tRERbFEPRdIng free
r exa%‘%qwg har maceuti cal | Xeacce pt abl e

base. 'c::%{r%"?@p g B VRl AReE A cﬁ‘é@&"ﬂﬁ%@@'%?@@ﬁ fpyer the

free bagmdematwyfml storage conditions, with little or no
solid-state transformation (e.g. hydration,
wihechael solubles ahd/ Bérceaill B8 beierFol ivabbimatistRiion (e.g. by infusion)
crystallisation, recrystallisation or solid- st ate

. wmaaeebea@sstébumm(e g Tihprévesirspelf ffen- hygr oscopi ¢" and
"non- hygroscopicity" and related terns as used herein

. 21 haeé eettérahsuixs seabdies t hat absorb [ ess than 5% by
wei ght (relative to their own weight) of water when

. eihedess hasicamtihbredore bettehfoghv. radhinistyationum dity, for
exanple 90%relative humdity, and/or do not undergo
wlidage sdvantagassibaptodnetichpr m i n condi ti ons of hi gh

hum dity
. will have improved solubility in aqueous solution;
. will have better physicochemical properties;
. may have improved anti-cancer activity; and

may have an improved therapeutic index.
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and/ or do not absorb water into the body of the
crystal (internal water) in conditions of high

WO edoaispes hum dity. 25 Crystalline Forns | n anp€TéB2007/003871
aspect, the invention proeldes a conpound of the
formula (1) n NON O N HO CH (1) or an acid addition

ParticulaPhdvanfiies of thier -aiutasd adit ofdthe yomptytmdadf formeuld ¢t mre WAGK it:
2008/ 044034 PCT/ GB2007/003871 21 By "substantially

. Rt hadrbisdeinditserstaais ¢dsidr té feematagpound of formula (1)
or its acid addition salt are from50%to 100%
. paY finalr bblymorgicifompes ¢hgratheifieel kase pnd lothet saip tumd tested (i.e. the

fo la (1), .or its.sa east 50%
?'gfr?é Q(Wéh h%‘i}oﬁqloﬁ'ce%%‘% a%@'@&@”% aclq)i ne, or at |east
70% talline, or at |east 80%crystalline, or at

* %&h&yf? 8?'%?"51 line, or at least 95% 5 crysi al l'i ne,
. ggs gtb +t ra‘,g o%ssél‘u%pl}’)lf‘ﬁwahltﬁ%@e%%seaéndl cﬁﬁﬁsaﬂg?@sted.

Py 8051 RE, O'ST At Y east i ne, or at

9..9% | | | A t '
The te I{}ﬁaﬁéblg r g?a% l|§§/5 euéggeh%'%ﬁgmopaé@c rfti@g % 51‘!’15/ 5\“ kOt state
(physucsanbtablhafr eThetfowe cm@rmcwd\ytabéltys aleaos gt tffercmlnqwd @ﬁ@ @9 stored in
an ISOIé%g@?C{I’ﬁ‘\ }:)Pﬁ AL ;&HP&@Q foratigh v?ﬁc/ﬂk )%Qidé‘a in admixture with for

or exanpl e at [ east i ne, or
examplat phwme@@%w agmpéauleb garriewsy; dawentsaasadjggarﬁs/@s described herein,
e 0

under n%r%%{ Q‘ngég% ;:ongl'tlg{ﬂ%ll \lelﬂﬁgtttlg%gat@ ?héegrg&d'l 36%5 dlag% g?gffémpomnon
for exaomleafor|eperioddd. dewly%pamqreuemweomsaéxéWV% maygiog or more, for
exampl%ré(lgﬂt@le nﬁ]c?néh SBQ ngcfrééSt Bblid-8t Qfa%tg/igéa‘ﬁ@ th@vc%m;iog d can be

sol can e solvate Yy dr at ed
stored ioan isolatest slid ferny . or &t §aimorfs solidrfo at@r’?‘bﬂd‘!hﬁ!hlt s preuided in

admlxt%xls? a\‘dr'e&ﬁm{p%r Eﬁ%ﬁ{a%eﬂf?é&@ Ql:é’é’bttéﬂe C&rilrs, anM Qluéajuvants as

term™an I ous as” used hereln does
descnb@ydcmcmnt h@dgrosrsqrmal sipragle tgeadigprs emite dftle sQﬁrré‘OV\mOé‘i' -state

transfoﬂﬂat%rn {aeng tMract%'nt d@Eyc@raﬁor?réb?’Ja%kat@Cn td@@ol%ﬂs"ahon F&K/s’calhsatlon

e Some water present on
fenyS’(Sluwt@ﬁ@r é@“cl-iﬁétesimaﬁe trengitiodal t crystal), or m nor
anmounts within the body of the salt (e.g. cr ).
The temys i rasthygrossAPisn AP r eASNYBPSROPEHY arifs "Gf‘%tﬁiértermﬁaﬁs oisgd herein

refer tﬂhl@s‘féﬂc%§ 14t aB’é@H@fesQ%aﬁnB%?BV |\/\%lgﬁt (FéPJ{n@L{BQheIQBWanéIth) of

preferably contains fewer ecul es

water Wh@férexp@?edn’tﬂ eenflitionsf °fcbﬁﬁd@}?@ve f%‘lm"@;yaﬁ?ﬂ gxeynple 90% relative
humldlﬂokﬁ&/w 8§ n8f umé‘é chér\'be%rlﬁtcﬂ%iauﬁféb@ﬂh e Béndifidh of hlgh hum|d|ty

'tne forns are sol vated. \Where the crystal
and/orid@m%amb wiRiinie de bethegt tha srvstah{iatemal W@Fef)e%a%?ﬁﬁ@on%af high
relativd Rurhiffge nol ecul es of water of crystallisation, nore

usually up to two nol ecul es of water, e.g. one

CrggstdWeeFéHn% of water or two nol ecul es of wat er .

n-storchionetric hydrates may al so be forned in

In anoth} &dpetch end i ion Providdses bdrRBound of the formula (1)

HO

OH (1)

or an acid addition salt thereof in substantially crystalline form.
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25 of water present is |less than one or is otherw se a

non-integer. For exanple, where there is |ess than
wor@smwioecul e of water present, there nay be fPCT/GB2007/003871

exanple 0.4, or 0.5, or 0.6 or 0.7, or 0.8, or 0.9

nol ecul es of water present per nolecule of conpound.

By &@sfé@\halﬁﬂéﬁﬁbmﬁe”' IQ%%@t@t W&;@cﬁﬁd%ﬁ&nﬂﬁ’a g@r@n@la@@%dltlon

pro an0 The crystalline forns scri b
salt arﬁefl’%? r’ﬁ"o q 1901 Q4% &wstailmsﬁaqi glare ppeishlagy the pempoundyeftfaimula (1)

or its 39It§HaVQSéJé€%a§P5®'%fdﬂ§§t£l%e %‘F%%&t @‘O%’ Qﬁ/s’csﬂ“ﬁ%nH 9east 70%
ystalline forns and their crgsta structures can

crystap;ge,cﬁ%llaécl?gq;t, sS4 oyrialina RurAbEPaYf Y0teeaialines or at least 95%

crys’calhl‘i@I veliaf Yot NEHp Sy, of étabéa§tr E@%ab}y@&'ﬂﬁ@h)br K168 99.5%
differential scanning

@ fraction (XRPD)
crystagige. o' ﬁ%@@ﬁp ?%‘éc)ry%ﬂm mrre&am@t? e crvsttivpy, e. g.

Tr ansf 2008/ 044034 PCT/ GB2007/ 003871 22
More P#?fag'gféaé %BE@BL%”@“?WH%T%@M tprRAlE HE AR (6MAhee selected

from té& gﬁdu@ nEiREEY oPBE) that e O5%VRI YI0% criiéiaﬂlr‘i’é Ly ééé%p‘ﬂ;-eat least
pour sorption studies

o sed by gravinetri
98% %YSE‘%J Sy o5 Rbisast Y856 cryataling: Bnaieas Foyrsysialiing, ouat '@a@t 99.6%
crystafiihe @r CRNBAsNGD. EBNcistalins fopr4186adlyo98%a¥rystalline or at least 99.9%

stall ogra whi can be carried out according to

crysta@a% agﬂ%{? q%(" etl]I"B“z‘uch as t hose 5 descrl bed herein
o S TG O e o BT
non-scleated (a.g.aardhyttouent ti, (| nt er natl onal Uni on of

Crystal | ography/ Oxford University Press, 1992 | SBN
In oneGeniediBEE 7 Brer{ghallin)g fofmd SreSTdnvébhated (¥.4)anhydraus).

techni que invol ves the analysis and interpretation of
The tarine’akhydrpusli 4<f nsect hemmocfoesman@b(duce Y&t pbssiblily of the presence of

some Wﬁ&%ﬁa&] M%I‘wé( ’sal‘i kgee g &%tgll +f &Hgtsgti)e t u%%m%f&ﬁjgh n@ayf g some
water P(mdeiron]héfaudate ohhe XEIP@ 9. sdRRystal)y obmlrmcaratnc&d\tsomhln the body

o EE 0L 0008 RO AP TEIBE A %y Y958 s o

water Pef fmokectieoaf, coﬁmwuﬂé ndndnmomnprefRobiay tcohiaerfywerr théd @ molecules

of wat%“» ﬁe peaéf C%“ﬁg{fég%%ﬁ?&g Péﬁ‘ggﬁfl a Cﬁngf noi se)

In ano'tl{ér%ﬂlb%an%nt ]tﬁeg af Jll%gf r%sag?e S%R)Ia?n t yhé%qlﬁe ﬁﬁgtﬂq@e gorms are

ound has’ a ree o ysta
hydratxd,r gy pgm@gntap”atforeexamme omailoatbte@r mskedulby of ater of crystallisation,
d..inte r
more Il 64 G L6l f EERINBISHRE Gt Bipes o
water.r gpaﬁmmg/metsﬁ @g@rageseqayaalsg e fqm:@UInSvchSthe(nMMGe ofhmbjecules
t t
of waib HRUENSORS i b o8 Aakop o1 PLARRSS e v
is lessdpare pn@; gnolegiufer @fa/mterowres@wtamgweenam de dareaxalriplep@ errms,acpreo 8, or

0.7, oHdT@Othoaé@ ;e%le's%?%{efr Fé'%tebpﬂ?r%olg LMéE\a% e L,{nHe X-ray

fraction hec ar ac I'cs of the
Other gé‘l'{/ékes -ﬂbﬁlogea{l&tﬂo}é?eé QAR di¥ansiyeed Q‘y‘g&p@ﬁaﬁ&lé‘cbgt ly
Interpreted since it nay be varied de ng on

The Hdit@ftd 30mp ds¥e hgfé?r‘(\'t i ggﬁ‘:%l On!/sffalﬁ:{hgﬁe?otf% their crystal

neasur enent conditions. raction
StrUCtLﬁﬁ@foé@ fU@'E%I%Wﬁ’éQN“@ﬁ@@”“%l ch coincide in the range

of 280.2. The ?eaks nmean mai n peaks and i ncl ude peaks
The CrrYéta”mQéonWaﬁ ged theifaiysieldstineiuaes garf be sbaiasteriand lusisg gt hember of

techni§ M InEINARG shofd &YsBPRYSY crystaliography, X-ray powder diffraction (XRPD),

differential scanning calorimetry (DSC) and infra red spectroscopy, e.g. Fourier Transform
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The conpound of fornula (1) and its acid addition
salts exist in a nunber of different crystalline

wo orosm44B4 t hese are described in nore detail Per/cR2@Ma03871
are characterised in the Exanples. Cryst al line Fornms

of the free base of (2,4-d i hyd roxy-5- iso P
infra- réd)E ectRBc&HVIPTIRY- Tﬁf‘bghﬁ\ﬁ
PR RS TR s DS el o g8 cpstls ger sappfion, o garving

hum'dﬁibﬁ%“ h%énaIYS@éi hyawéwmetrtqw\@p@@mmtm sfdiesoandrigo by XRPES
been found to exist in at |least six different

Deterrpingliam|of ithe $piRb SHUCHR A @ heaePquide caibrivs Resformerhthyd X-ray
crystail‘t@”r@pbrw viricH &8k b Eeriaddut é:d%%)dlﬁb’ ® déﬂ%lﬁ?éhgl rh@th%é sa:@lﬁ‘ ds those

hr ee he forms designated herein as ,
descr"ﬁ%wefé W@M@%ﬂ Ob@w%@ew}mo@sﬁpcowzs)t HbleMonaco,

D. Vitefocli F.. SEBQjaﬁhaG agigriat 'Z%ﬁot‘ﬂf aﬁ@eMcrda?flal(in'té}ﬁ tfd?ﬁ'érmUmon of
ase are_describ %

Crystabg R B DG e RiemaotS05 TR o B Eob ot S 5-65570-2

(h/b)). ( Zhis-tdeiglicomyolDed Wéﬁﬂ%éls @h@ﬂb(tb?prét@n&d’fbf'fﬂ{ehxlray Qllffractlon of
pbpera2|n 1-ylmethyl)-1 di hydro-i soi ndol - 2-yl ]-net ha
single GySt@li n a crystal line form character| sed by an XRPD

e S e i 3P oL < ok (20, 81,2 52,

techniduree oflllxﬁr%\y a’tdw@ﬁ CHfakeeh ()@3175[))) OfXRJfD %&n bel6arfidd olif aédording to

],t EL Q@) re er he XRPD pattern
converlicog wafonE Budyas Moo e fised e 20 oh nifogH BN B0l javdFowder
Diffractifn Qaeqrmenkms%d Ho’be9& Shid&OWJoRPWARY &180rs3 NedlYOR, #oUb). The

preseify € e pBASL O Sikera i Gorrk IGRURHDS ppsRlonen XRPD

dlffractmg[:}zfmtndwbtas thattee tompoidivasiededtedsi 9staliipity. pr epar i ng
crystalline formFBI, which nethod conprises

A conghiossdis A-rey powder pattern is characterised by the diffraction angle (268) and

oy U o B AP AR SRS e e o

Bragg' aoaquatnon,n rb)aﬂdm@in teo Mfere an=siat Avedvelbngltb cfotHet lc@fhoaédused
SORI t her t itate
ool SR8 St REREERE bl B , practor

angle and caachll quatteeT b imdef&B@eﬁﬁ&eh&eloowysm iR@h& K-ray powder

tach] b CHEE ALty B M0 L0 LAY S0 g

interpreftefli sima ihemaan be vatied iepeddimgl on ctrr@ rdireeiforexfpogstag gfowttn particle

szes 7L Bt Lo RURBAL 8 d o Sty o nes
which egintithe in tberbargiend 200 QheThem&ks Eanpnain lpdeles and include peaks not

largergh%p ?dmgéﬁ'ﬁ%cﬁ% g%%@?ﬁ&‘?f ?‘ %5)84@8 8PP ndol - 2- yl
The c%z&g%]rﬁagfoﬁﬁnhlﬁa@ %rn)gsﬁsal {;I{Bnaedd t%ﬁngaltgh lsqcé:qr('n?%)ab%g??ferent

attern ractioon ang
crystalﬁnegisarmpaecﬂ thesblaye deMIbXRPana& detaih bdbwcanebdne lhamcterised in the
iffraction angle (20/) peaks at 14.68, 17.00, 25
.61, 19.86 and 20.15. More preferably, the XRPD

Crvstaﬂﬁétleérfhsf Uf HhE X a8t S # BIREHNGE- 8L 61 hehn-RERKS Methyl-

plperazm 1-vlmethvl) 1,3-dihydro-isoindol-2-yll-methanone

Exam

The free base of the compound of formula (1) has been found to exist in at least six
different crystalline forms of which three (the forms designated herein as FB1, FB2 and
FBS5) are unstable in air, and three (the forms designated herein as FB3, FB4 and FB6) are
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10. 40, 10.67, 18.26, 18.87, 19.24, 21.13, 21.44 and

26.86. Most preferably, the XRPD pattern is
w@eshaBd al |y as shown in Figure 2 herein. W®PCT/GB2007/003871

2008/ 044034 PCT/ GB2007/0038¥1 24 In another aspect,

the invention provides a nethod for preparing

stable @i ¥B! dlhkl dh@rdcdridtidBer the WA} sEANiHEBRAS of HEPFdSESse are described in

ying
Examﬁ%gi%&%dr oxy- 5-i sopropyl - phenyl ) - [ 5- (4- net hyl -
= erazin-1-yl nmethyl)-1, 3-di hydro-i soi ndol - 2-yl ] - net ha
__;%ﬁorm ein THE to forma saturated solution and then
addi ng i sopropyl acetate to precipitate the

In one@nyt=idithéntnide fimrentisrBgrovide €, 8ty df sy 18- EB&opw rﬂieﬁﬂ? v‘f—methyl-
i

wivere D& F o AR s BT e meenient onaal s/

charagperised dg sanaX RieD patlerhdravinb @ diffreptsreandds pedk @Yy bied b2.ne
form FB3 as defined herein, whi ch met hod conpri ses

for a ufficj e
Proferdiif dhe SRR PR Ao Pifieaard o T Wrashtn spdiesileny s 21,
16.11,116. 720 68 Rérand 1 #0&9i nent , t he inventi on provi des
(2, 4-di hydr oxy- 5- isopropyl-phenyl) [ 5-(4-

More jFE*etf‘é(t%])é ﬁg%g{ﬁﬂ) galter)ﬁl <? '&Il]l)alt?lggalgs ch%? acgf[fr%? Ilogﬁg%lllg[&?ﬁ }g@P) of

9.44, FED1H &0t &7. ﬁ9h‘59423qg39373d21 PPaodi26rT2angl e (2A/) peak at
6.05. Preferably, the XRPD pattern also exhibits

o A PO B B >
In anog{e]?fa%rpééﬂ ¥he ‘irh/%n%?Pgro%‘e‘seé Padthisd ?&Sp)%éla“ﬂg@lg@stfgunﬁiorm FB1,

fraction an eaks at
which 1 gieghod 1?0%“8922 C!L@O'\mq 392 4oalthydrmxgD-isapropylpheng)-fb(dymethyl-

plpera£|||’1‘ﬂ %ﬁ@fﬂ pata- Sihgdﬂoﬁso?hﬁb‘-‘rtzaﬁ]tﬂné hIaHo@esmﬁgB%@nblgo f&)rg‘l;ég/a%rated

or mFB3 is stablein air
solu’uop é‘PQtthG\fbaqﬂﬂﬁ 4 isgcsprcmyll) aifer|te peacinitate the srystaling foen FB1.
c bh g__ ore suitable for use in sol IFinghar maceuti cal
ryStabigHp 5§t HREAIRMLAF andiEPIVerts o tetiRs: (Sepdetyp aptbeindeft.
Accordgzng:(gb r](fulg ?r?yg%rggnilaggsprgwggsl Iadmgtﬂgg qgrcﬁgtérggéraggnng? ?:tl'ytstlaﬁlrnjue form
FB3 aslidesiskscd x¥reh, e frihodd BeRYides| é(zb(jﬁ“h by IFEH' L5 6rna beriod

di hydr o-i soi ndol met hanone ree

S“ff'c'eé‘igjea"OH)/"E‘)F%‘F@PP?% E%%tﬁj@p@?ﬁdefl ned herein. Form
E IJ: 4 | n anot her enbodi nent, the invention provides
@4 di hydr oxy- 5- i sopr opyl - phenyl ) -[ 5- (4- 25

nmet hyl - pi perazi n-1-yl nethyl)-1, 3-di hydro-i soi ndol - 2-yl

In ano}henreémlwtthmenﬂ Mhe mreymdsralrimmsf (szdlr@hajx%t@éprasﬂ PRENAI[5-(4-
a, di (28/) peak at

methyigiagadip of %5‘ & ?Hédrkw%i%f@ﬂﬁg@ 351 Bi EDstaline form

characthriséd ag 1an omm]n gbteerﬁ heling pertactin dhgllpedk (26/°) atBizsl L,
16.11, 17.11, 18.48, 19.91, 21.57, 22.46, 23.59 and

ef er abl h atte further
Preferdify e X7 pREGL e ilocSiraiio) BRuanedny Passigs 14.05p 17.00,
18.61,19.86@nd2D. BB, 19. 33, 20.35 and 27.25. WD 2008/ 044034
PCT/ GB2007/ 003871 25

More preferably, the XRPD pattern further exhibits diffraction angle (26/°) peaks at 6.73,
10.40, 10.67, 18.26, 18.87, 19.24, 21.13, 21.44 and 26.86.

form

Most preferably, the XRPD pattern is substantially as shown in Figure 2 herein.
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Most preferably, the XRPD pattern is substantially as
shown in Figure 4 herein. From X-ray crystall ography
watwdioew34 it has been found that form FB4 has BCT/GB2G01003871
structure that bel ongs bebong to the tetragonal space
group P42/ n and has crystal lattice paraneters at 293
In andthé=&spe8t, dhe Gmenflor prévidesRa méthad QWpregaﬁn§rch%gﬁﬁne form FB2,
, packhQan diagramis shown in 5 Figure 5. Accor |n?ly,
which i ineiiedf nEPMBHBRSI FHERRIVING hd2 Ariliyid drP-isPBraPyhenyl)15-(4-methyl-
piperakid, BylfefyAt 03X iHydtSRBINAOYI-yil-methanone in THF to form a saturated

.pheny] ) -[5- (4-net hyl - pi perazin-| -yl methyl)-1, 3-di hydro
S°'ut'°-ni%ﬁi’fh%ﬁb{agdzfngpmﬁﬁ&ﬁﬁ%wf pregirkpig the W?@Z‘inﬁ orm FB3
st ine and; (a) has a crystal structure as set
Crystagfﬁ{mi%jﬂﬁafﬁ"é*@?a%@/%anﬁ@o rigfgdorn Ry d3eg balew) it baieg left.
s defined the coordinates in Table 5 herein; )
Accordiig cine(|Ejentiba ‘0, SR3105F & hetecar Litsbisparaion 28 srtaline form
FB3 aa=d33ﬁ28<|:| be{eiﬁeﬁsévﬂicb%,mﬁhw [ca?ﬁri&és:%)&ilblsin@n?ﬁﬂm?i ?& altasr la period
.. Cryst ructur.e el on elong to a tetragona
Sumc'%rﬁgoc%l%é\f%ﬂbsl#%rmﬁﬁ'ogio Eéig‘? tﬁ’ge %%@t alline formFB4 is a
Form éé@bl e di hydrate and nay be used for the preparation
solid 15 pharnmaceutical conpositions. Accordingly,

i n anot her aspect, the invention provides a solid
In- angshetr embeditieokl| the oinpergion i wovidesTg2 hsliygiroxy-5-isopropyl-phenyl)-[5-(4-

4= di hydr ] - ) -[5-(4- et hyl - :
ety e LR 2905 SRV RPN Lt T 10 g, fom
charagierised foy een XRISe patierorheayingld difimctior angld-B/A pediefHt B,

herein. I n another aspect, the invention provides a

Prefer%%,ﬁtg% {@50 PafBaf %{E& e&lﬁi%‘&é gilﬁHcﬂSn 0518 GBAY pes® WYFs 1360,

e olvin
15.77,(17,62. AP RGIDRY- 20700 2p9P- pheny! ) - [ 5- ( 4- et hyl -
pi perazin-1-yl methyl)-1, 3-di hydro-isoi ndol -2-yl ] - met ha
More SYeR$atiy 18E hereh p‘aﬁerfnorutﬂhér é@ﬁﬁi‘t‘éaéiﬁrgcticﬁpg%l% ﬁgeﬂ”&ékgeaﬁ’ 7.87,

addi ng di (i sopropyl) ether to precipitate
9.15, @%t1g{q2i 5%16,0?‘%?%@)@:33@5\0'@4153135 I n anot her
enbodi nent, the invention provides
Most pra¥ertbfli, (RE0XRMB-patt &R SORNA sirein(Mg i
IOfrnat hqu’l- pi per azip%- 1-ylnmeth rf’ti)@ﬁ;ﬁﬁ%é%?v{qggrlﬁg?%gﬁ rr11edr8||n._ 2-yl
set hanone .in g crystalline form characterised by an
Form RGP stabis Bral A4 FeATH 17 6¥4 et Rumisty dor 2t g9ast peaioath and i
therefofe Blitabl&rief eseal Yolidt hraarmBESdtiRal shpbsRlons. e%&‘opdiﬁs%y, in another
di Lfractl on angl.e (26/) peaks at 9.71, 10.14, 13.73,
aspecty g8 ginvaifion prafieps a 5plic Phafpaceptio). cRmPesifprefomusing 2.4-
dihydrmes-n‘éaafappa@He;eiyn-[f;m-HWyl-@thaalntﬁi/lehé‘tﬁ;ﬂ)aq:,tstd@o%l%ﬁ]do|-2-yl]-
h é28/%eegeaks at H] 50f, gg 14. 60, 15.34, 16.94, 21.97,
methapone e, iRpe B castaliip fomn P 23 9sinascthereiBp 007/ 003871 26
t preferably, the XRPD pattern is substantially as
wn in Figure 6 herein. In another aspect, the
i nvention provides a nmethod for preparing crystalline
In andttoarnerfBadiment)ithé imedritionl provighs (Szzs-ddiyﬁlﬁdﬂylé-i@phror)yl-phenyl)-[5_(4_

S T e T T L

charaateyised by ansRPD patterh Haginh ardiffraction angle (26/°) peak at 6.29.

Form

Preferably, the XRPD pattern also exhibits diffraction angle (26/°) peaks at 8.91, 9.96,
14.11,16.11, 17.11, 18.48, 19.91, 21.57, 22.46, 23.59 and 24.88.

More preferably, the XRPD pattern further exhibits diffraction angle (26/°) peaks at 12.62,
17.40, 17.88, 19.33, 20.35 and 27.25.
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5 saturated solution and then addi ng i sopropyl acetate
to precipitate the crystalline formFB5. FormFB6 In
wa@reslet3enbodi ment, the invention provides  PCT/GB2007/003871
(2, 4-di hydr oxy- 5-i sopropyRSphenyl)-[5-(4-
met hyl - pi perazi n-1-yl net hyl ) -1, 3-di hydr o-i soi ndol - 2-yl
Most prbfe%lMﬁ@ﬂRPDrpaqeﬁf&%Uaétbhtrwyfaersﬁbwﬁhaﬁgmteeat h&ebh. by an
D pattern having a diffraction angle (28/) peak at
From er8 6@sta1|@grap|¢f stuaies w( hési'lﬁeéﬁBﬁhcpﬂ{ait &rin R4 baex oiyistdl structure

racti on an eaks
that belopgupSlond; e (ESopal SoBETRd ) 48 PP Bl BGF AR geters
at 293 Khe=p<BBR, |pab vek na Eug t=h¢|=- goehi Thd erydliaf packitg diageanglssshown in
28/) peaks at 4.60 and 26.53. Mst preferably, the
RPD pattern is substantially as shown in Figure 7

he t lIi e forns of the
Accordiigl gt AN SHTHADE Sy 15 BRSPS eair ey S-isopropy
phenyl)t[BI(ln-yHletIWI-m&feadmmﬂl Yryétags-nya-dibvidro-isoindol-2-yll-methanone free base

hich / Xdro I,soi ndol - 2-yl | - met hanone and hydrochl oric
whic '%Efyaa WREydr ochl oric acid salts of the conpound of

Figure

@  bEf FepBie Srg R TR R GRS R FEL one (cherorm
®)  [ine PATSUELR A REOHE) sleoortiAp T hngfl Rl
(c) ﬂ%{% crg‘g{r%‘l:J %ﬂ&%?}% aqmjﬁc;g/rg trzgﬁ 'fgérgﬂ@?%cLé‘.O@p%t-—hﬁg y = 90°; and/or

@ K, PRELER QECPUORC pOOIEL B KT spremgrop e =
P4,/n. ] - met hanone hydrochloride salt in a crystalline form

characteri sed by an XRPD pattern havi ng% a diffraction i
Crystalineyfosm( B84 js pesdbladinydmaty apd may bedisadiyr theneregpgation of solid
h I I
pharm%@&%&r g @B@é?tl% égd&%zglgzﬁ a?\SFh'eP Es@é&? the W@ﬁﬂorﬂ%@%ée@é solid
pharmagepticabr erapesiiop, qonuorlmgazpf’advtwrﬁxy éﬁ%qpétppyérfehwlk[é -(4-methyl-

§ i f
plperaz?ry [}ﬁ&h%l?g 23%1%0‘?% (gs%ﬁ{zd)gl gg/ﬂm%tﬁénc%ézirgg 6b§s%; 9{5 crﬁs‘!a % form
FB4 aSZ@flOQd howine0, 25.82, 27.10, 30 28.27 and 28. 78 WO

2008/ 044034 PCT/ GB2007/003871 27 Most preferably, .the
In anotkrpBSpettt theninvantiobrioydes & methed @lﬁ&xﬁparwm%ﬂ?@r\% form FB4,

which hf?n'é@ioﬂ éd%ﬁ@@&h@ss@ﬁ%‘?t %’2 A-BRyérypstis o@ﬂ-@ﬁéﬁkﬁ)ﬁ[&m -methyl-
thod for pregarlng cr line form wWhj

piperazi w@aetbwhﬁ&@ lédra'&ﬂ”ﬁj@ 8tYH;ﬂ‘e"8€'&”§t & ﬁéﬁn%& gﬁ@? tPafgiprated

solutloﬁ Qn@l h’%nfe{d@ﬁ\gllﬁ(%pﬂfpy B efher to Frecn |tate the crystalhne form FB4.
droxy- 5-i sopropyl - phenyl) [p - met hyl - pi
ormﬁwazm 1-ylmethyl) -1, 3-di hydro |50| ndol -2-yl] 5
K met hanone to give a solution and then renoving the
solvents to Ingave th

In anof i 0RO MO CFRASR, GNP BROPT PRery I 5-(4-
methy{pfoetatih-Nydhekyh 5. 3-siepdropsdinddrenyitmefhandde in a crystalline form

characterised by an XRPD pattern having a diffraction angle (26/°) peak at 7.12.

Preferably, the XRPD pattern also exhibits diffraction angle (26/°) peaks at 9.71, 10.14,
13.73, 16.58, 18.71, 19.46, 20.15 and 22.35.

More preferably, the XRPD pattern further exhibits diffraction angle (28/°) peaks at 11.50,
14.60, 15.34, 16.94, 21.97, 23.43 and 26.36.
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met hyl - pi perazi n-1-yl net hyl ) -1, 3-di hydr o-i soi ndol - 2-yl
] - met hanone hydrochloride salt in a 10 crystalline

wo evosioedods act eri sed by an XRPD pattern havi ng BCT/GB2007/003871
diffraction angle (28/) peek at 3.40. Preferably, the
XRPD pattern also exhibits diffraction angle (28/)

Most p@fe@éﬂ@y ahe RRPD p&tePBis subdtadtially ba-shBwn IO Fibdre 8 Berbh.
.84, 23.19, 23.94, 24.78 and 25.65. Mirre preferably,

In anoth@ﬁaéﬂ%%@ pat 'h@érﬂloﬁ%rblv‘l@és amheihbHSfodlpfépraa;ﬁglchstanw &rm FBS5,
2 peaks at 6. 04,

which (xpelhd " pipricegq cisgbing. o+ DRImY-5 HoptervbBhesy b methyi-

piperazihd1 -?@nethM)FF d)lﬁﬁfr@is@b'ldmz S/l]l-ﬂ‘le‘ﬁﬂ?ianéatlh ersfbplrépanol to form a
ubst anti a

in
saturat G M ATBAFR Q)0 FRBESFH) 455G P PreGItSlodaE GAPLGS B FE5
[ution formFHL using acetone as the anti-solvent.
——-%éFOfm F®8cordingly, in another aspect, the invention provides
a nethod for preparing crystalline form FH2, which
In anotitet katodingttj ses ifventionn groviaiesr @t4edihy@0xs6tisdprapyl-phenyl)-[5-(4-

ety SRR P S E AT 291368 S DacEhBdAb o
characteriseiby am XRRL patesn having a diffraction angle (26/°) peak at 18.66.
(2, 4- dihydroxy 5- isopropyl phenyl ) -[5-(4-
{eék‘éoét éoéf 968,

preforeli5h 4, XHE1S BOEM JeX R ol dordn A o LA ke &

Toch e salt In a sta
16.08, WABakﬁ;@ch@e‘tB B0.0&randRR@8pat t ern having a diffracti on

angle (20/) peak at 25 9.35. Preferably, the XRPD

More p?%gf%ﬁp i@e ?@(ﬂ%@%@%?ﬁ&f%@%té%@‘ 4@9%5' 3 9&@3?9/@ 8@&%’?33&& 4.60

and 2623, 32, 23.07, 24.86, 25.14 and 29.02. More preferably,
the XRPD pattern further exhibits diffraction angle

S e

Cr stalﬁngle 7f$rm@§>f4tﬂe sak8 f87m&d?>’be@\?ee99a2 £8ih Qro% ro8yl-pHEhyN)-[5-(4-
2 the

hreln Form FI—Bcan be e ared by ad r]Og HC%I cP )
The hydraskign a0l sAtScR1m BPMECWEH dldpaRtIaI 1) Hevs.Been ound to exist i at

least ﬂ% BM%FQ%W&\IW!‘&@&' of MY bne [tﬁe 6‘6‘m’f@é§lyhat§d Fh@fe?rl laél 'F5H3) is

Cf) di hydr o-i soi ndol - ']__ net hanone
stable Eﬂa@tﬂ aAé ewﬂh@ﬁwmﬁ He%lmﬁt%heaeyb@ét HﬂhEH?an%FH@ are
unstabR¥if¥irdes a nethod of 5 preparing the hydrochloride

salt form FH3, which nmethod conprises (i) dissolving

Form FH14- , : -
a|hydroxy-5-|sopropyl phenyl) [ 5- (4- et hyl - plpera2|n 1

-ylmethy|.)-1, 3-di.h -yl 1,-
in ancike TORINRE dNE 1Y OA IR ot BT LU e o g g orn 5-(4
methyltn(&l’r@gm -yl thyl)die3- umydndnwmwz )(I]l-me%aaurwwaltdchlgrldimesalt in a

crystal(;r&l%an gﬂg‘:emt x! u%%g ﬁ%[p(&a %1@ 8{% cﬁ@t} gn%l\e;fze/ﬁ peak at

7.34. seeding the solution and stl rring the solution for a
10 period of at Ieast two hours (e g. at least 4 or 6

Prefer%qﬁyégtp%ir%%l?lggéet %'?n% r@ouaﬁ?%’_’ﬁ&ta Fu&rembé'ef*? petalbseat 5.59, 7.99,

10.33, 14.32, 15.29, 18.59 and 25.32.

More preferably, the XRPD pattern further exhibits diffraction angle (26/°) peaks at 11.70,
13.95, 14.72, 16.37, 16.82, 19.99, 20.40, 20.82, 21.26, 22.57, 23.01, 24.60, 25.82, 27.10,
28.27 and 28.78.
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I n anot her enbodi nent, the invention provides
(2, 4-di hydr oxy-5-i sopropyl - phenyl)-[5-(4-
woreaokph4opd per azi n-1 -yl net hyl ) - 1, 3- di hydr o- i soi PdDIGB26071003871
] - met hanone hydrochloride2%alt in a 15 crystalline
form characterised by an XRPD pattern having a
Most pr@Lefré%%é KEPoHIR M 2Hubstapfdily &k shdwn GPFighrees aemin.y,

D pattern also exhibits diffraction angle (20/)

In anotﬂ@ﬁﬁ%’p@i tﬂeqprveni’aén ovidde® adflethd8 . fGBprébgpggl ccrgfalllids form FH1,

23 I h
which rxedpes wwaﬁw peding, @Fhvéﬁﬁﬂ?taﬁeﬁgc'mdr m&@PPBh‘ﬁE&ny%E BRE §f 2:4-

dlhydroRg-@K%pilb%@-gﬁQnyl) [%Q4l‘3%t§97 éﬁéiaéiﬂ-n ylrﬂethﬁl) 1;I:33dﬁ§idroh§onﬂdbl -2-yl]-

63
methanope e piysIasolition %iﬁberba?m%vaw e SpaRRedy R}‘%@%‘HS&H"”“
sat. In Figure 11 herein. Form FH4 can be prepared by
precipitation from DMF sol ution using 1, 4-dioxane as
Form FH2e anti-solvent. Accordingly, in another aspect, the
~ Tnvention prOV|des a method for preparlng crystalline

i anlg) B, G FERRGEH SRTRISS o 0BRSS e -

methyl b;p@rahlqunﬁethw) - Bedihydrb-dgoindob 1yl FkethatamerhEHBchlaride salt in a

ey S APRIAER) ) B KGBB e ane (o) pes

3.40. met hyl - pi perazi n-1-yl net hyl ) -1, 3-di hydr o-i soi ndol - 2-yl
] - met hanone hydrochloride salt in a crystalline form

Prefer ngtﬁc%%[? %%ttg gl@o %Bﬁtg %ﬁrﬁ%nzgrg%? gﬁ%o)gﬁggl{saﬁtt 587 9.03,

11.84, H’EIVD@WTVBO[XB8034 29 19r23.94, 28143, andid$.8&RPD pat tern
al so exhibits diffraction angle (28/) peaks at 6. 15,

More &éfe? X???’D a%&%é fu@l‘?eﬂé(h%ﬂg d’ﬁlﬁa&@n (26/° peaks at 6.04,

pattern i s substanti algé%oas shown
13.01, |1i3 6Bi @ffuﬁ% 1172”|7nél|r1 &n21 5&214 3252884 p? epRrdstPGhgnd 29.53.

precipitation froma saturated nethanol sol ution using

Most p%f@t%ﬁgom% e Rttt s@@s)téfﬁlaﬁy adENereih IFigLfe oHeMSin Of

[ts forned between
4- di hydr oxy- 5-i sopr opyl phe

Form Rig2 pan bePisbREeA by Efey!PH%ttWF9“¥f sg[%?&%cﬂw: PObfipR frmi| using
acetonle Rethanafeorast. Lalasdingly: Gth @m?Eﬂm%r'a@@éd:tC tlﬁes?llrd/eﬁﬁd)ﬁ q‘sr&iﬁdes a

he conmpound of fornula n. one unst
methog ey amoghS g AL bk et AEBash TRy et
solutuoh%f ﬁi?ﬁﬁtmw inGTAe Gha BN addiRy Addusielth QRedisietd s FH2.
4- di hydr oxy-5-i sopropyl - phenyl) [5-(4-
Fownﬁﬁghyl pi perazi n-1-yl met hyl ) -1, 3-di hydro-i soi ndol - 2-yl
—  J-nethanone L-lactate salt in a crystalline form

In andih@ aabedimead thy iﬁ\vermai?tbrpﬁaéem4lwwuwy@ﬁ-ﬁbbﬁopwqaneow)-[s-(4-

angl e (20/ eak at = 16.8 r abl t,he, XRPD .
methy BRI Rrt Beirydtr Repddi BhREREREY nyHRE st in o
crystalﬁn@%rmlé’naﬂébterlséé o} 3n ARPB Qattdrh. 12RinglB difitactid® .abgle (26/°) peak at

19. 82, 22.33, 22.84 and 23.09.

Preferably, the XRPD pattern also exhibits diffraction angle (26/°) peaks at 10.40, 10.78,
12.51, 14.78, 18.74, 19.09, 21.68, 22.32, 23.07, 24.86, 25.14 and 29.02.

More preferably, the XRPD pattern further exhibits diffraction angle (26/°) peaks at 5.83,
10.78, 11.35, 11.71, 13.35, 13.81, 14.10, 17.18, 17.65, 19.46, 20.11, 21.18, 23.71, 26.49,
27.03, 28.09, 28.70 and 29.52.
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More preferably, the XRPD pattern further exhibits

diffraction angle (28/) peaks at 6.18, 8.39, 11.08,
wQa2008044036. 21, 20.49, 20.76, 21.13, 22.02, 23.Pd1/GB2007/003871

25.19, 26.41, 26.95 and 27881. 20 Mbst preferably,

the XRPD pattern is substantially as shown in Figure

Most ﬂ&ef&ﬂlf mb(jﬁ@@;ﬁ@(}.ﬁ r%gg%}&m%{]g Eee@r@}ﬁ ﬁgé@e@%&gm

Form FHBecEaﬁthél ﬂeﬁér@@%‘?%&wrﬂg ﬁCd'lmH%(Qné 9t<9' 3’2?':[%' doitRhNG (2,4-

ree base in_a mxture of ano

dlhydr?g-g-lsolpfppgl 9@@M5K@m%h%plpgrag|r)—1-ymhy1b1 3= d@@trp-(t,sog@IiOHZ yll-
methahéhd ﬁ@e Ha¥é. %&o(cﬁng]y in \WR6ihet Eséeﬂ;‘? t|=1e nﬂ%ﬁh?n BdeQie'sSa inBthod of

rmof a solution in ethanol ari

pfepafmgxt'\?r gyd(r@claondgs@g, featHAgWhiehi 'Ineﬂwéa‘l?o"@ﬁft?ﬁér(l) dISSOIVmQ 2,4-
dlhydréXyL5-@opftﬂ>ny>Fﬁer@'D}{5f(£P@tIWI -Ppefein- ﬂil/lme“tﬁylj' i '3Q9h§c’?8 isoindol-2-yl]-

seedi ng and renovi

methaE?QF‘st‘r&?l*?a;Sd'”f %tF‘ﬁ'i’%L[") eéldtjﬂg wyreﬁw% paltifion of %Mﬁwgsnzchmde in

dioxan@n@thevapiiadi enfesultiRg miveNtd QWnBé@V(WQﬁssolvmg the residue in
i SO ropyl phenyl

warm %é?ﬁ%}'dl @gfﬁégﬁ g by | \ﬁe?teﬁg?inya the @9@14'99@1“6 stigéonthel soputipn for a

periodJof BElehsttaneourd @CJ. at Ras®d br 6 Br 8 oV 2P98/0P44034rs), and removing
PCT/ 007/ 3871 30 crystalline formcharacterised

the pregiPIARABB Bt t ern having a diffraction angle (201)

Form k at 22.34. Preferably, the XRPD pattern al so
—jgﬁi bits diffraction angle (28/) peaks at 8.03, 10.71,

.9 13. 1 5..39, .16.09,. 16.67, .17.26,_ 18.17,
in anclteroGnoggimbg, B9 iffentia] mgiides, (§4-drisiy:s-gpispkaneanuts-+
methylﬂpe?rézmmbylmfepw@f‘ei%-albiyyro nsdanaK-ERqum -rmatl’tl?ﬂblﬁb fhgﬂtd?a,;groride salt in a
t I [ely e eaks. at 24. 30, .
orystal3 o' afactersBG vy S K Bl Hav B oot anglpror) peak at
11.62.pattern is substantially as shown in Figure 14 herein.
From X-ray crystallography studies, it has been f ound

t Cl. truct ur e o
proredlitn P S oo KB BRCURHTe  fs B508% 1
15.54, d6ypSt 48.50a20.78 2226, aBOKe2377 ahd 2987K a=5. 8 b=16. 6,

c=14.9 A [i =98 a =y = 900. The crystal packing

More ﬁ%\%geg %ég?rXRFFL@ pg{r’%%rtn“;‘fgﬂw n%)!ﬂﬁ's%rgcth% QI%HS é%P) Jeaks at 9.89,

12.30, dB @i 06, dli7F3ed 1 B¢ - B3.86 @ 2b-72, 26.91 and 27.63.
phenyl ) - [5 (4- et hyl - pi perazi n-1-yl nethyl)-1,

Most pRef&iaBl/dfHe- XIQISD "b‘gﬁéma? al k]s’tafmltanfj‘é@%\l\'n] Ihq;qélﬂgq 1 el C h

S crystal I ne and crysta ucture as se
out in Figure 15; and/or (b) has a crystal structure
Form B34 gaf ibgeRIeBgTedy REeiPRtioatEam DM pludon Eisingr bt ioxane as the

anti- soﬂ/@ﬁt’ 0Acc(o¢<)m%§‘$m %h%ﬁxbﬁbsﬂea he %v@ﬁfo@\rﬂ%ﬁgés th%ﬁg’d 1}65 greparing
Crysta"(rlf) forasF R cyish me‘ﬂ?ﬁdr e@mﬂseeStfﬁramln@éab\ﬁ@t@d tselusiag of doren FH1 in
DMF aR® i addiiy $Rafickallk @presipfftedsrm FR4.

Form FH5

In another embodiment, the invention provides (2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-
methyl-piperazin-1-ylmethyl)-1,3-dihydro-isoindol-2-yl]-methanone hydrochloride salt in a
crystalline form characterised by an XRPD pattern having a diffraction angle (26/°) peak at
2.32.
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Crystalline formFL2 is a stable hydrate which is

nomnally a trihydrate since there are three crystal;
WOR108/1044966i ti ons in the asymmetric unit but thegT/&Be007/003871

not 100% occupied at rom penperature and hum dity.

Form FL2 may be used for the preparation of solid 25

Preferpblgr nﬁCﬁRPDC@ttte@@ RARSRSERHIHR SAiffrAE TN thwl(yem Pedlid0ith®h5 11.79,

t he tion provides a sol1d pharnaceutical
15.79 %%oé?tmcﬁ? i si ng

2, 4-di hydr oxy- 5-i sopropyl - phenyl ) -[ 5- (4- net hyl -
Most péfeestaz itte XRPDreitey Js-slbstantidny ds @hdw®inEiglire 12 herein.
-2-yl]-nmethanone L-lactate in crystall|ne formFL2 as

Fom S5 S h S4B A b 3, 8L SRR, e souton s

acetorsodaihe @anti-sBRenfsi ng acet one as the anti-sol vent.
Accordingly, i n anot her aspect, the invention provides

Crystadlin rpsdo forine lmsrtwederal(ﬂ nm\idmxwﬁzlszprwvl ;@anvl) [5-(4-
5L SO » 080510940
I t.h
e Ao e S Y R

two St%i-‘ﬁ@fdﬁ@ﬁ (Blbentd fB2X , the invention provides
52 4-di hydr oxy- 5- |sopropyl-phenyl)-[5-(4- 5
Form hyl - pi perazi n-1-yl net hyl ) -1, 3-di hydr o-i soi ndol - 2-yl
] -met hanone L-lactate salt in a crystalline form
In anciih(r erpbedimeatl the lavarmemrpwesemmwdr@(ysﬁ tiopfapsletthiengl)-[5-(4-

methylagﬂ9-451‘321(vagfl?(t)eﬂ‘gfi?tﬂI gtdlhglg éﬁg?mﬁ)&?j—ﬁ Foﬁ\% by éﬁ?ﬁ@te galt in a

ern racti o
crystalﬁqe torm charagkeriseqd bysm XRFD pattemgqay(m,g alglff@tlor_lgng@ (29/°) peak at
16.81.21. 05, 22.47 and 22.84. 10 More preferably, the XRPD
pattern further exhibits diffraction angle (26/) peaks
t 8 36 13.85, 19.79, 20.34, 21.47, 21.93, 24.56,
Preferalgy e XRPPgattsin also gyhibie diffractiopsanals E@Darsaks atties3, 13.10,

14.13, 48R0, pabber1dies s1osathabant pAkE Yoo shpydlippn Figure 16
herein. FormFL3 is an unstable formthat can be nmade

ci n froma saturated THE solution using
More W{éf@?%‘ﬁlé tﬁ%%ég SRteINsyrihemexhibits Hifractian 9ngle K2&Horerks at 6.18,
8.39, #EP@C15.21 hes.bnyeoubono 765 2018V des 23t hethd 05 41, 26.95 and
preparing crystalline form FL3, whi ch net hod conpri ses

2781t or mi ng a saturated solution of formFL1 in THE and
t hen addi ng heptane to precipitate form FL3.

Most pEfyisblyl thel XRPD @atterndé stibetarstially 8s Sowreid Figuréei@erein.
(2, 4-di hydr oxy-5-i sopropyl - phenyl ) -f5-(4-
Form Fiett ¢anl bepprepassi ny éuqolenmh@ya X dhyaroﬁlylfoydémop)ﬂiph%ﬁﬂb {2 4¥hethyl-

d h
B 1 T TR
ethand end E&DAD Keagfln rameolurd® rétoSa, 3: E%ddﬁ@LMc RSk to the Hidure (e.g.

wherelﬁ g&é Lgaacﬂ Cﬂ,cgg E‘?ﬁ g%?‘ooé;ﬂ Qzlﬂlgﬂ)}n )g,tk[agole 4clﬁr@‘ynﬁ9|the mixture (e.g.
by hequngemalzazlearland/mﬂxlfeylhg; oIf é‘mymehmdf iy saliol);nstipling thd dladiRidNBixture
with set'égmg and?Smg\?‘l'Sgglplmré@ orm |‘(—:L1a g by I?ﬂratlt fen evaporating

ryness
Form FL2

In another embodiment, the invention provides (2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-
methyl-piperazin-1-ylmethyl)-1,3-dihydro-isoindol-2-yl]-methanone  L-lactate salt in a
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25 I'n anot her enbodi ment, the invention provides
(2, 4-di hydr oxy-5-i sopropyl - phenyl)-[5-(4-

woreaokph4opd per azi n- 1-yl net hyl ) - 1, 3- di hydr o- i soi PdDIGB26071003871
] - met hanone sul phate salt30n a crystalline form .
characteri sed by an XRPD pattern having a diffraction

crystalhﬁ@ %rﬁ e hoteiRAkoyedn XRPD%DatihehafidPh iffradtinédigle (20/°) peak at

tern also exhibits diffraction angle (26/) peaks at
22.34. 1o 02, 11.28, 30 14.38, 15.27, 16.91, 18.29, 20.12,
21.76 and 22.32. WD 2008/ 044034 PCT/ GB2007/ 003871 32
PreferaM?r thePKRPE péxketn didteefRRR @ifitcesm ahglet(Rer) exdisbat 8.03, 10.71,

1195, S BG4 BTS00 10 8 s 02 Mo,

23 71 ar@-24270.25. 13 and 29.04. Most preferably, the XRPD
pattern is substantially as shown in Figure 17 herein.

S re t
More pgeger@ Oﬂheg)?ﬁl[?ﬁ éoagtegp R gﬁ?re(a tg{sa @{/ ?c% gﬁ%t(%"%f) enfegge at 24.30,
24.65, 2®6ah¢apeoat ure and then slowy adding acetonitrile
to preci pi tate the form FS1. Accordingly, in another

ost BRI b AR A M PR A TRHIOR RS 1RFERAL 70
From )(a ﬁ@%& Qﬁfog%&ﬁglsmd'le%nlt‘ﬂgs bQFrmeJP:@ tﬂat]fot*?m:f_z Ihg?or &él structure

acetoni t eto preci Eltate
that bereugmbeezgjto trhenmnoclhm smmbmmﬁ& andhpas avysial iaémce parameters

at 293 —h.i?eos"lé%é i g d Ms% Pgleh&geawack[n@ o(.é’gram for FL2

pi per azi n- ro-isoi ndol™- 2-yl
is shom]mrrﬁgwiﬂdﬁehesm phat e salt i n a crystalline form

characterised by an XRPD pattern having a diffraction
Accordingtyl, én (ZtHerperakodimenty thg inander rspYiges {Ha-dimdrexy-S-isopropyl-

phenyl)?ﬁ: @%@h@ﬁ&e%ﬂ 1%&;&%&@\2 f £ 3R ERRs GRS %ﬁhaﬁsﬁéﬂs Blactate

3.84,°17.50 and 2
which lplce/fsmﬂmqnd the XRPD pattern further exhi bi ts
diffraction angle (20/) peaks at 4.17, 8.09, 9.27,
(a)  ee® crigalstructuie ggsetiopit BBFlglir@ Beand/gr 39, 16, 24, 16 89,
18.05, 18.93, 19.47, 24.21, 25.21, 25,75, %% and
(b)  ImsETCryNBLAtTUGIUES 8% agﬂlryed kb geppingiastie Tables!6 herein; "andlor
substantially as shown in Figure 1 here o.
(©  dwetonustal datfier parameiers 3t 4 KcﬁT5|:§6’\7 8s¢ a‘ﬂ%fhgd 5%9 =y = 90%
and/orm@ki ng Form FS2, which method conprises dissol ving
Compound (1) in concentrated H2SO4 and addi ng

(d) aRRHBHsH Istub@rdtha bedabs BRRNG &b af ndAodlibid SeacdHor) such as
to precipitate the formFS2. Form FS3 | n anot her
P2:. embodi ment, the invention provides

2, 4- di hydr.ox sop henyl )-[5-(4;:..2 :
Crystalfes igim §LReF 2 FbE: GTRBBRYIRD o SoMTlror PEdrimusnes tyyre ar
three dnﬁﬁ@lt Wafe 663|ﬁ<bﬂ30ih Qh@a&&hhMeﬂnﬁ Lt bQL ey ald mastg o0& mcupled at rom
aracter] se pattern havi |
tempegaigPe 2(1267Y™M| @ék Ferm REE% Mgy eb% 4y ?oq e f%%%t r”'df  solid
phaer@éJ’tleélrbGMpﬁﬁltleﬁfl|Al10t)§dlr(§l)f fir asdthemaspad, me(lﬁﬁn)lop@edwdasta solid
pharméceus’;lcc):al comZp%SItlon comprising 2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-
piperazin-1-ylmethyl)-1,3-dihydro-isoindol -2-yl-methanone L- lactate in crystalline form FL2

as defined herein.

Form FL2 can be prepared by precipitation from a saturated aqueous methanolic solution
using acetone as the anti-solvent. Accordingly, in another aspect, the invention provides a
method for preparing crystalline form FL2, which method comprises forming saturated
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14. 26, 14.91, 16.41, 17.53, 18.38, 18.61, 19.01,
19.92, 21.77, 22.67, 24.23 and 25.36. WD 2008/ 044034
wEAsGBAGH7/ 003871 33 Mire preferably, the XRROI/GB2007/003871
pattern further exhibits dilffracti on angle (28/) peaks
at 4.81, 12.94, 13.98, 15.62, 19.38, 20.27, 20.71,
solutior2df. fbfn F23.ird MetBRancdWatardpraferddy il St1 pitief an@kien addi®y acetone
XRPD &at{t__e%n is substantially as shown in Figure 19
to precigiateifofm Flegr m FS3 can be prepared by al | owing form FS1

E dry for 2 days in air. 5 FormFS4 In anot her
_L_g_bForm odi ment, the invention provides

i anoe GToegiaRagion EDTE BIRYBS SEA Ak a5

methyl-]o'rpﬁeid‘ram-qmetswbp[ﬁadilbycsahsomdol 2yllonstearadrlel ne-idataten salt in  a

cryetan 30 8T e Eflad oD XFER e BRADE K it oot Ry T Bear a

553. pattern also exhibits diffraction angle (28/) peaks at
7.16, 7.97, 8.82, 9.09, 9.37, 10.45, 11.77, 14. 36,

Preferaég:, gg)e xé%bogéatbegré faisﬁaa%ﬁbléf%ﬁr%%% pq% téee;’? y ;fe%k?%tﬁ%?, 13.16,

16.69, EX 7,118 6D, iBF49; 48128021. ahga2e47(aw/gz Pbaks at 4.64, 8.42,
13.25, 13.54, 15.03, 17.96, 19.43, 19.83, 21.36,

More sideaply, 7% SREP2Rr ettt sl FREI R ey 000
13.85, é%@tﬂﬁ/@ﬂ |2ﬁ 4, @ﬂngé %55&6@312 P6r A1 -#62nd 2R."He prepar ed
by incubating formFS2 for several weeks at 40C and

eRefa PP hateerhfis %Edﬁﬁéllyedm%wmﬁ? Urd @6 inBMgIt | On
Mos}[pprovlljlglacl;ﬂsqe(’%2N -gl hyrdroxy 5-1 sopropyl phehgyl) [5-(4- 20

yl - pi perazin-1-yl net hyl)-1, 3-di hydr o-i soi ndol - 2-yl
Form ﬁL%@t%HBﬁeb@uﬂoaﬂéF%t 0 b incs bvcpgﬁgf pliom EoFoR peturated THF

solutior® h@hg fdreess e ati- é%ﬁiFélat palck&mghaw aaotaeﬂbépﬁeroaqhe @ivention
peak at 99. Preferably, the X

PrOVICE L MHipeLich 5V Ghena: eSOl o WRISH] B o8 CpRBRS foging 2

saturat@d %élutl& SForr FR1.in THP .ahé thehladdithg Heptahb toltediSitatd for@(EL3.
.98, 17.65, 18.01, 18.80, 23. 21 23. 51, 23.92, 25.06

Crvstalmﬁe afadne@f Ahe ddnseiophed eetden, LZhenhmBEA/-Eaééﬁbﬂvl phenyl)-[5-(4-
furﬂ1er e)l(hlt d f ) ak

o o S e ﬁ%q‘ims?# ¢l “eeﬁ%’ %{@ #ﬁ anoL%vwsegge forms

(FS3, FSu) Figg apiiersB)ed by preparing by allowing formFS2 to
dry in air. W 2008/ 044034 PCT/ GB2007/003871 34 Form

A 1:1 §8B6cdmbameédured ejy‘odjcbdmfg (2 4-bmydmxy95tlsmopﬁ<phedﬁ)s 5-(4-methyl-
plperaz(m L1-ylmetm//l§I %X¥|hyd|'|o c? nc%? )é-yl] &RX%Jne[ P eé base in sulphuric acid and

then evaporating to dryness.

Form FS1

In another embodiment, the invention provides (2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-
methyi-piperazin-1-ylmethyl)-1,3-dihydro-isoindol-2-yl]-methanone sulphate salt in a
crystalline form characterised by an XRPD pattern having a diffraction angle (26/°) peak at
4.79.

Preferably, the XRPD pattern also exhibits diffraction angle (26/°) peaks at 10.02, 11.28,
14.38, 15.27, 16.91, 18.29, 20.12, 21.76 and 22.32.
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met hyl - pi perazi n-1-yl net hyl ) -1, 3-di hydr o-i soi ndol - 2-yl

] - met hanone sul phate salt in a crystalline form
w@eba@saetoes i sed by an XRPD pattern having a di f PCEHCB2@/003871

angle (201) peak at 5 4.839 Preferably, the XRPD

pattern al so exhibits diffraction angle (20/) peaks at

More grf?%pl},ﬁ;gﬁe‘gx%gﬂiaﬁérn fﬂnﬁh? exhi‘géﬁé%fraﬁ%nza%g L0e73 p39Rs at 10,68,

er abl ern
12.89 kb4 i 1886d 11 9.28.a202. 82m’21a2ﬂgl2é 80223.83, p%ia%s 24142125.35 and 29.04.
12.92, 17.52, 19.42, 21.31, 21.66, 21.89, 22.84,

Most grafe ? ly, %ﬁb ﬁﬁPﬁ%ﬂ%ﬂn IS%'élbgtgnﬁHﬂ? ag%h%‘\gn |rr1I9| M2547 herein

pre erably, XRPD pattern s substant aII as shown

Form FB1 ke %Eepr@r?arg'@ b¢ 'prpaFﬁ@ 'é‘ s!:aﬁﬁaféa%op.ﬁoﬂ B?{?@rﬁﬁj SQ¥ ésee above) in
e 1.1 salt ee

preparing a saturated sol ution of . al
water ghrope) temperatiye apddhemelawiicrdding acstanérie te resinitaieihe seren FS1.
the form FS6. Pharmaceuti cal uses of the acid addition
Accordiggly sinzafiptharyaspaet ithie NVeRtAN providsmmsouRtodtfon prepariag feeystalline

form @@‘paﬁﬁ@h rﬁéﬂﬁ‘od BMﬁBﬁéé%nfoPrﬁ F;' £j§§turat@@ sBetich %@%IH ‘Pr’fé 1:1 salt in
sal t -lactate sa a compound

water pgd Fﬁﬂ”a?d%m %tonﬂélﬁtﬁéfﬁ%ﬁa@ fﬁrm 681a crystal I | ne for m
of a conpound of the formula (1) or an acid addition
Form Eg2¢ (e g. an L-lactate salt) t her eof as defi ned

for use in the | axi s or treatnent of
In angifecsBibodfiant "B Buton Biovies (rnBlots BopraRyHohem-I5-(4
methyll@l@e&fzmaﬂylaﬁtlﬁyl)aﬂdlcﬁhyélFo—fs@hHol( eﬂfhg'epéa%rﬁtéahbﬁ in a
as define ere

ou
crystafjpe Jory YRramFRg brmm%%FDaoa&%FPp s ifiraiongnals 26y peak at
7.43.0r an acid addition salt (e.g. an L-lactate salt)

t hereof as defined herein, for the manufacture of a

i ga for, the prophyl axi r treatnent of a
PreferdP, S XEP Rt GRS 2GhaRh bl dEant A Aoy ey Sokbet 703, 867,
11.76 3.8 d 7f50ranid23.20.0phyl axi s or treatnent of a di sease

state or condition nediated by Hsp90O which nethod

more BRFRELE e 0 Bl AP sPhiBi liifacib aBSE 1D S hesks at 417,
8.09, 8@TP OB 1041, HO.9Hr1AsH 14155, a5 . 3ef 1608t 16189, e18105,018.83, 19.47,
24210592{ @(?I%dg(s[a (r?nrﬁwd%zi(ﬁconpound of the for nul a (1) or

(e.g. an L-lactate salt)
t hereof as defined herein,. WD 2008/ 044034
Most Refff4bh2 0oy XBOB3¥atterr86 substantiallyl aacstipwi omFigatet 1§ leergin. an

L-lactate salt) of a compound of the fornmula (1) as

In ancﬁlﬁér %‘gagcthﬁ{eei Y ntfbrn @roglﬁ¥§§%5ﬂ8g8 f&‘%%lﬂé F%(rﬁqi@?%'ﬁcr%wethod

compmsaswbasatveﬂgs@ompowbﬂém cencegtittied dttSke ot mddingraastenitiile (e.g. 4
vqum@E lrcﬁé(ﬂv@ttb M %O%?dj'éﬁrggﬁﬂaﬁegﬁ%{’oﬂﬁbpg?a ce of a disease

or conditi Iate 5 The use of an
Formfiébd addltl on salt (e.g. an L- Iact ate salt) of a
— conpound of the formula (1) as defined herein, or a

In anstmﬁtembbu.ﬂ?eni th@ mbeﬁ.o%?m%eg (9f4<?ﬁ5¢ar&eﬁstwo <§p17) p¥nyl)-[5-(4-

an acid tion sal act
methy-pige@ain- hgln@élwl)n‘éa difsdee-tsoindek2yirenethanone  sulphate salt in a

crystalline form characterised by an XRPD pattern having a diffraction angle (26/°) peak at
5.43.

Preferably, the XRPD pattern also exhibits diffraction angle (26/°) peaks at 10.30, 11.24,
14.26, 14.91, 16.41, 17.53, 18.38, 18.61, 19.01, 19.92, 21.77, 22.67, 24.23 and 25.36.
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manuf acture of a medi canent for alleviating or
reduci ng the incidence of a disease state or
waeondios40h nedi ated by Hsp90. 10 A nethod f orPCT/GB2007/003871
al l eviating or reducing tR8 incidence of a disease
state or condition nediated by Hsp9O, which net hod
More prsferpblystre XBRDnpatteer furthet exlsibitsibiffesction mnplee@6/°}) bealeoht 4.81,
[ ik t) of a
204, Megreng 1pb et tar i iy MR AR o
crystalllne formof a conpound of the fornula (1) or
Most prefgraily. dhe X880 pasiers gl substantiplly aas showadén Bigerestd barein.
t hereof as defined herein,. 15 An acid addition salt
Form F$3 can bafreparedbyelovdng foymaisdosanfssdrsaysin aine f or mul a
1) as defined herein, or a crystalline formof a
Form Fé$npound of the for mul a (1) or an acid addition salt
Fe.g. an L-lactate salt) thereof as defined herein,
In” anothgy, Smbadiment. kgt inMentien erowigas 2 drdibyshient5-sepeaphphesiyAgs-(4-
methyl- gbe@&w wgqé‘trﬁ@ma@m%t@lsomabltz -git- ﬁ%ﬁbn‘oﬂe SRR - s sl ;“?n a

? an aci dition salt (e.g. an L-lactate sa
crystallige %{%ﬁ}?ﬁ%ﬁr&eefbw%xﬁeprﬁﬂttsm '2@""(917 d&@aﬂ@ﬂm@@ (26/°) peak at
7.48. herein, or a crystalline formof a conpound of the

forml a (1) or an acid addition salt (e.g. an

Preferaifi PR BT SIS AR BRESOR SoolBder gposkaPbaddcy &7, 8.2

9.09, 9.8DMd.45, An. 770 MPBES16121, 06,9921 7 280759 018 g par138b3 68 ahd 23.96.
grovvth ina mnual. A nethod for treatlng a di sease

vore ol ok KPR R o Tl Bl BosiarioBtpeas =t 464,

8.42, 1aﬂﬁ1m§4e‘r5®ﬂg 17008, hied 480 mMed3, an.36aeu d7adeich| 26 182a08.73, 27.20,
an L-lactate salt) of a conpound of the fornul a
27.78 aﬁf_@gg defined herein, or a crystalline formof a
conmpound of the formula (1) or an acid addition salt
Most préferaply, dre XRPBqtadtem is slibjtattizdly estshasn deffigmed0hesreinn, in
an amount effective in inhibiting abnornal cell

Form FQH %\%‘ E%IO 8{?3 g @%ﬂ?% or rrur% g%‘ie)galaagek&e?t Hahd 75%

RH. hereln or a crystalllne form of a conpound of the
forml a (1) or an acid addition salt (e.g. an

Form F$5| actate salt) thereof as defined herein, for use in
alleviating or reducing the incidence of a disease or

In anotegsnembpdimesbnthei isvengionrpravides g, 4fd1mt@ro>a{bﬁnsnnmpylew1dnyl) -[5-(4-

methyl- Qg&%lh 1- ﬂse 3 M 8lyin M\g éggg I%ﬂ? g%g?’%glg}l/a%osggl?‘ in a

an a
crystallipe fosut eheeacierisey yfanaXRBRRatiech hﬁvlm difforatioh angle1(Pe/aspeak at
799. defined herein, or a crystalline formof a conpound of

the forrrula (1) or an acid addition salt (e.g. an
ctate salt) thereof as defined herein, as defined

Prefera%r’fﬁ? %R%Patf% alsarprhigits diffeacien angle % Armsaks Biof.11.09.33, 9.57,
10.45, Al devizaii Na 2 152814608, {785, (EHfencsy, 02‘3%1 623‘*:'!159@.:3% 25.06

or condition con‘prls[ng or arising from abnor imal
a”d26%ﬂovvth ina mmual. A nethod for alleviating or
reduci ng the incidence of a disease or condition

More preferably, the XRPD pattern further exhibits diffraction angle (206/°) peaks at 4.70,
14.65, 15.12, 19.32, 19.83, 21.08, 24.30, 27.28 and 28.67.

Most preferably, the XRPD pattern is substantially as shown in Figure 21 herein.

Form FS5 can be prepared by preparing by allowing form FS2 to dry in air.
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conprising or arising fromabnormal cell growh in a
mamal , which nmethod conprises admnistering to the
worossli40ah acid addition salt (e.g. an L-I| act aP€r/€8ka0y/003871
10 of a conpound of the fédnula (1) as defined herein,
or a crystalline formof a conpound of the fornula
Form FE8) or an acid addition salt (e.g. an L-lactate salt)
thereof as defined herein, in an anmount effective in
In anothBhiehibbtingsrabther Maknits brc@t‘d@wt(lz 4-difydreky8dsdpespyl-phenyl)-[5-(4-

reatin ease .or conditjon.co I Si.ng [ising
methy - PBRRERG AT Lard S ek 4 RAIor et pe THhhogal” in 2
crystallipe i shargetatsadbysae XRPD patteri baviegraaliffractionldngte (28/°) peak at
489 addition salt (e.g. an L-lactate salt) of a conpound
24 of the formula (1) as defined herein, or a crystalline
formof a conpound of the fornmula (1) or an acid
Preferadlyditie XRPDs phiterGealgp edibits Hitfetctiore apglet (o heeelcf ab8.98, 14.45,

n unt effective to inhibit
15.38, Eﬁ%@g 210%1%%;3 20b§\a%8t2% “for alleviating or reducing

the incidence of a disease or condition 20 conprising
More peaferablysthegX RPBmadiierrofurthber exlibitsgiithactior angle 2@reneaks lag 11.35,
1202, ERPO o ST 5199, 08, 0p4 1 SRl g el

of the formula (1) as defined herein, or a crystalline
Most prefarapipfthe XREShpetisa iosubstantipllyranshewnin Figure a2 aerein.

addition salt (e.g. an L-lactate salt) thereof as

Form F&@f daRgs ﬁ%g@ﬂea byagﬂeé‘mgrﬁ s@lifesd édhﬂloh%f'tlﬁ@ﬂbl' §alt|'d§é@9bove) in

activit onpound of the farmula (
DMF a@%fheﬁ@@d!%ﬁ@'”ﬁ“@ B’rprﬁﬁ'@'tﬁﬁ theform sk t or of Hsp90 A

nmet hod of inhibiting Hsp90, which nethod conprises

Pharm@&&\itital uses ol eh&lsRad adtlition suitsHaiP Srystinlihe tfbfifls @ iCbmpound
addifion salt (e.g. an L-lTactate salt) of a conpound
of the formula (1) as defined herein, or a
crystalline formof a conmpound of the formula (1) or

In othePBsReisd trRdAVdrition psalidest €. g. an L-lactate salt) thereof
as defined herein,. 30 An acid addition salt (e.g. an

. (Lﬁam aﬂﬁlt16@|sbbt (8fo. and_omﬁmmdalt)fof%aheorﬁpdsmd of iﬂwk)foagula f(1) as

efi ere ine form a,compo 0 ,
CRnae bera o ) caetallnS 73t aibro0d ohitne (gt or 3h acid
labiitiEh adaft @éténtmefcmé sam) diedresteds lufined, heh@herfdir s in the

EEm s B R Q%fam%ﬁaf? s FeR5inp e %?5‘%@,5@%0

2008/.0440 07/ 003 37.. A t hod
+ BeGRE AR AaCaHONoN GAT It B ekl Sa 3 ST Band of the formula

Ciﬂ)/b§d@medb)emlﬁhblba tcrywalllrfehhrrﬂm a\bokrpothd ld$|tf9ﬁouaulag(1) or an
addi ti on sa an.L-|actate

an aci

tpatitoBrsIhes soru st BB0abirataenaiargl Bl for the
C‘rﬁé/r&ﬁ‘a’?dturbrw afrﬁédm:@“neﬁt foompueshylasfs driatraemidfa didgaserstate or
an amdad % . an L-lactate salt) salt thereof
FONHEPT HE |a lr'1 P¥: as defined herein. A an acid
addition s of,a c

o & methodfgp pahﬂ %{g?ﬁﬁaﬂg or E%?tact fh%ﬁal L %tpteaor co%’!%on mediated
nyWSé;ﬁiO' wn&:hfmemoafcoami@w@dmdménﬁgrm 4 eubjetiin(dgedahereof an

aC|da aAdmon salt (e.g. an L-lactate salt) of a compound of the formula (1) as defined

herein, or a crystalline form of a compound of the formula (1) or an acid addition
salt (e.g. an L-lactate salt) thereof as defined herein,.



addition salt (e.g. an L-lactate salt) thereof as
defined herein, for use in the prophylaxis or
woe@ansest of a di sease state as descri bed herkP¢TGB2@7/003871
The use of an acid additidh salt (e.g. an L-lactate
salt) of a compound of the formula (1) as defined

RR fa‘%'id“add?{ on’iséﬂf ¥8d. aérI Lﬂﬁctﬁt@féﬁl’@fof a mfmmua bf afe tdrenula (1) as
formula ( or an ?Ioaddtlons

defingsit Iaqrglns ar @)crysﬁ@ rpgo d%ppwgauqépé%ﬁgropglmat(ﬂ)e or an acid

a&m%rﬁgélweeg %dn @lemie %&ﬂﬁ‘ihtsreo\ﬂﬁa@ [gefifled herelie tirasetintallewating
for any one ofr of. the uses de

d
Bh%ﬁdHﬁIB% the 'EQIF’GW&‘I“W%ﬁ? SIRSF F@?%rf]‘iﬂe éIeglbéIchﬁp?Pon

an L-| act aIt of a ound 0
fl' b@ Hﬁq(a gf %rﬁmggdg@@n ﬁ%gf}%?a& Ly ac@,te %alﬁ Iogg fsgmppwéd ?tﬂs?nformula
?1‘) & deﬁm@@%@n Q:fr 4 bgstapingbmn 6fla cﬁmpamwoaﬁii theddahdla ¢1) or an

. | acta sal t r eof,
ﬁé'ﬂe?éld't'%fhc?ag ﬁ?n%tr ﬁ'ﬁct‘jﬂqt%tﬁl %%}’ft) a@‘@@eﬁf i @' g?ﬁ4 q@rem for the
H%Uf'&ﬁ.ﬁ’é'bf 6 Rhe FEUFRSH ifdd DRBVIBBIP oI Bd0gng thediptidenckdott 2 disease
sal t 0 salt) of a corrpound of the

ﬁ??tt‘?rﬂ'l @%i?nwwﬁéhéhsﬁg e| n or a crystal line form

compound of the fq %éé fan aci d a%g giti
Geetnge 1G] SFYRLND BRSO RIS MRERELPT = 4Bedat it of Condiion
lfﬂ%\“ﬁa\tad _ ?ﬂ-g)’slp@oflﬂﬂ%fdﬁama%u%nimls% @Gﬁﬁlﬁélé@ng:w &istibjdchiraneed
ormsuitfa or

i PO BB PGP Somaing S4B oK ()
%@ldeﬁﬁ&j gereﬁm ok-alopgatire forh o8 al dompaling ot theyforamea ¢f) driea acid

gpagor SaIr%%w toIecIaﬁégwﬁﬁI%'ﬁaf azs%Ieﬁ&eé’h 3 d addi 1 on
I
salt | act at e, sal t) a‘?r eof as d ffﬁhFSme‘LHaA” as

¢ oy e 2oian el e endrdoEr s PV R
fuRfifeE Heleth|o? o &ystapiae doinebilh @eaTHonhs tof atd tmmufaom or an acid

I b t tratl
AR Rl P Sarh CoRpat T abAER TR RralE: far diain rgRine -
Sdasé 8r Bondtibnleontisiiger adbing &bt alrorraalcetigeswtt ié ntdremal.
formula (1) as defined herein, or a crystalline form

. qfhe%sefdmﬁ%mdao@ﬁnoh@@nf(@@m &Iddéte @élt)aﬂ a&SbIm?boalddlof iherformula

| act at salft? ger eo g 1
{4} 8 Hotiddeteinas nBERITE el L sceatnayna i RERua (tyor an
fééfd“a%lblih%:ﬁbéeﬂt fes. amu_mamafwlgan)( lthereaf a@imleﬁlnstirbénemn for the
Injection or i.nf

e oS Pl JBed S A, (RETIED Gatibeinok SPRAan gomppsing or

LarlsigtfRin® aBiddrinkl €4l grownineungmeafal.t he formula (1) as
defined herein, or a crystalline formof a conpound of

. t/h%étlﬁ’cﬁdﬂﬂrdre(aﬁhg ar digehsacdrccondiigh tdopprisiab tor(&ns@g feom abnormal

r@%@éﬁ%ﬁn Sa%én)a@?ager 7 fmgémﬁgg‘,fg{ngﬁf%s %Jmlaﬁtq_ln 5%#5 l@ammal an

satlid dddiorPsHABROEAU.-18étatehealtf of artdrapdubll dishe Iﬁrrdelél(m)eat defined
P%g‘bln ar g ;?fya%?l{f{?n 03'@! %j naeg&gﬁﬁr@nofatggggtpw%% )aCH an Scid addition

Lsdita@ @it #n Sahdthtet ) eabéreas adaldiinedl heesigi in, af amaany efféctive in
t he uses and nethods set forth above, and as

dBaiBHiNg @ANYMALGRILI@WHErein.  An acid addition salt

-1 I f f the f I
. g,@) agid addltlonas(,:glta{eeg S )Iac?ate saﬁ oPa %%%p%uné of the formufa (1) as

defined herein, or a crystalline form of a compound of the formula (1) or an acid
addition salt (e.g. an L-lactate salt) thereof as defined herein, for use in alleviating
or reducing the incidence of a disease or condition comprising or arising from

abnormal cell growth in @ mammal,
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defined herein, or a crystalline formof a conpound of
the formula (1) or an acid 10 addition salt (e.g. an

wa20080148£ salt) thereof as defined herein, foPCT/E8200/003871

treatnent or prophylaxis 86 a di sease state or
condition in a patient who has been screened and has

be?? u@&bm@a@ddaﬁzﬁﬁlf @'d. Ag Lfléétmo? gt) Qﬁ%ﬁ&n udd cff'éhégformula
om, a dl seas r conditilon | C WOu e
o113 &8st He e hetsn. st cristaling FmA0fRYBBRKN et dormula (1) or an
aacga;l maaiyoragiai 5. drlﬂp&@talt_é-lﬁalt) tTmstiedof%@l c{é‘finé‘cg‘ ha&irf] as defiTjed herein
t . - Sa (0] a Cco oun
ofo" e PRt St inedibagisn! ok BrrauEriilo o eduSing the icidence of
caydisedsei Be coaditio®fcomptieinig oo drisihg t e f Arivahal €d) Pdwih in a

an acild addition salt (e.g. an L-lactate salt)
PO as defined herein, for the manufacture of a

t

di c ng f the treatment or prophylaxis of a N
R atiEac for, leyiating straiahERS | e ARHABNGE o vir i 9e48e RSesPndition
sccrrg@mfg_ @ﬁdar_ls&% bemna?r?trmbmcelfdgr@ﬁchQId_éuﬁfaﬁfrﬁé],gwﬁfcﬁmnethod
or bein t .risk o ufferin rq di sease or
oot ramieR Sl 8 manEACaL RO B SH Lg Ak lactate salt
V\bftﬁ ?nqmmpf dhuffdtgbmim@a qay bﬁideﬁn@cg&ieféitﬁ, ?Isﬁ%diystalhwe form of a
nmet ho or [ sis and treatnent of a di sease
SEames U dt b T AT 3 26 3 HRE R, (o1t 26 A RETRoSEI thereof
casipefiredhefein, i @hemdungeffedtiod intinkibiting dBherhTsE! BEl yagtHer
a disease or condition fromwhich the patient 1s or

MAyméteos Béif lesating d Sisease BheaHuitdh owpprdingeorsarismePirbml normal
to tre\%ment W th

d havi tivit i nst
P e R e
dadie addition satb(ety.tandpiatratnsathioth compopt dfané fdrmulat (1)&s defined
SUBBRPL Dyl B S RO 1 Paofuh T BECAEE ato
cedip g danfL-tbiatd esltuiharcol Jas adefitled inagsin higr & mmdiht @ffective to

crystall ppe ..f.ormof a conpound of the fornmula (1) or
awxiéiaklfpg@&ﬂ‘f'téfn salt (e.g. an L-lactate salt) 30

o oRPRIEAO Hle P o oBSR TheB0RRIR o HR5ASS I gcondition
pchm;?m@ lrwv&ﬂisimj Cfaﬁﬂslsaiﬁxofrﬁail Eéle@a?wgirg a{_:mmapl_taé method
. . . s thereaf, an ir acj
R s Starioad0 e HeTial 15.pE0 PN sl <8 Lt sai)
pofoaﬁmgmuﬁdrofﬁherfarrhm (gpy?io][eﬁﬁédr}eé're(m};esr brerydiglline form of a
t nd o rmul a .
R he FatufoMher 28 cp A PR S an driagets sk dhereor
aapdefired hetain, drhampure pfectiveas inbibittHspgdocetwgund of the
formula (2): ~-N'R N~ V' I ON HO OH (2)

A compound of the formula (10) as defined herein for use as an inhibitor of Hsp90.
A method of inhibiting Hsp90, which method comprises contacting the Hsp90 with
an Hsp90-inhibiting acid addition salt (e.g. an L-lactate salt) of a compound of the
formula (1) as defined herein, or a crystalline form of a compound of the formula (1)
or an acid addition salt (e.g. an L-lactate salt) thereof as defined herein,.

An acid addition salt (e.g. an L-lactate salt) of a compound of the formula (1) as
defined herein, or a crystalline form of a compound of the formula (1) or an acid
addition salt (e.g. an L-lactate salt) thereof as defined herein, herein for use in
modulating a cellular process (for example cell division) by inhibiting the activity of
Hsp90.
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wherein RL is Cl1_4 al kyl; which process conprises
subjecting to catal ytic hydrogenation a conpound of

wo b@sfootosul a (3): - NNN\R NJ O N PG O AFB 0 RA/GBR001003871

wherein PGis a protectind7group renovabl e under
hydr ogenati on conditions and A-Bis CH CH3 or C=CH2

ANfAethdB R nhdtRiIAAING R e&IIUr drBGesRr (R &XEmbRe @e"rtﬂlelgloh?g? inhibiting
thereafter optionally converting the conpo

fhsr Reivdty (2 HFH%Q) Usinga 8n PAH RAditigh salf| te- e, L-lastate salt) of a
E@lﬁﬁb@l}uﬁi sfahé }ormﬁme 1 ra@to@ﬂﬁétameAr@rgoapa Bgstaﬂm?ﬁsfne bR |cMm§ound
ro |1 e - a e el er
oF theexpiia () ogn %%@&Hﬁeméy 9¢ Lﬁ%ﬁt%twa!& el @e@ﬁéﬁz fp defined
W63 B8/ fdetBrerBRT/ GB2007/ 003871 40 In anot her
enbodi ment, the noiety A-Bis CHCH3. The catalytic

hysh age RALOA shi (é gplaﬁ &lebtaféaédltb efla @utnpuarhdn of the formula (1) as

adi um cat al exa on carb
RS B, O ScTStBAP Jorr LB SBEPBaR 8L KL lovRy gd) Qeaq acid
badinee RAl e(edy. cmomeﬁt@fsa&ptwéa &<l Xdefified therdih hidr. use in the

.5 d, but ool ogu refe bI the process
%Eooa%aist%?%m%vé ng?ﬁaﬁﬁm SR SETIoRs N ot byl or

hyl n on nmet h
3&“8&‘@%9 1 800 260001 SPE o A VBt el B iRgias oftng formula
1) &ANadfined @P@é@%r@agstaﬁhelf&nﬁbhﬁ|comb6u:@ﬁpmén’6fm@§ (1) or an
can re ere
BB BT thie- 51 GP TSP Ba7 a0 NToRRo! 8 GRRPepErDy o5 the
hanufacture of a medicament, wherein the medicament is for any one or more of
the uses defined herein.

A pharmaceutical composition comprising an acid addition salt (e.g. an L-lactate
salt) of a compound of the formula (1) as defined herein, or a crystalline form of a
compound of the formula (1) or an acid addition salt (e.g. an L-lactate salt) thereof

as defined herein, and a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising an acid addition salt (e.g. an L-lactate
salt) of a compound of the formula (1) as defined herein, or a crystalline form of a
compound of the formula (1) or an acid addition salt (e.g. an L-lactate salt) thereof
as defined herein, and a pharmaceutically acceptable carrier in a form suitable for
oral administration.

A pharmaceutical composition comprising an acid addition salt (e.g. an L-lactate
salt) of a compound of the formula (1) as defined herein, or a crystalline form of a
compound of the formula (1) or an acid addition salt (e.g. an L-lactate salt) thereof
as defined herein, and a pharmaceutically acceptable carrier in a form suitable for
parenteral administration, for example by intravenous (i.v.) administration.

A pharmaceutical composition comprising an acid addition salt (e.g. an L-lactate
salt) of a compound of the formula (1) as defined herein, or a crystalline form of a
compound of the formula (1) or an acid addition salt (e.g. an L-lactate salt) thereof
as defined herein, and a pharmaceutically acceptable carrier in a form suitable for
intravenous (i.v.) administration by injection or infusion.
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PG (3a) with a Wttig reagent or other reagent
sui table for converting the group -C(=0O-CH3 into a a

W@e@ap4408( =CH2) - CH3. For exanpl e, the acet ophePCGIEB2007/003871

conpound (3a) can be reacB8d with 15 the Wttig
reagent MePPh3Br in the presence of a base such as
Antagld hddifdrusalo(e.godrasdaciate datt of Buddmpcladion télforinala (1) as

ive compound of forpula (3) wherejn A-Bis C . .
Sl heiBnet Ay S8 Prmeice badBRETbRT (edoride (D o an acid
pddiessaltf (erg. bhé-lpcteteayatt) thereod bis alefimanpoeindfop lisé emedicine.
formula (3) as defined herein, which process conprises

Ahecideaddiionsalf (eag. aobpacise wit) bhe dopipauha of I8g famula (1) as

BB S FSE A So PR P an e
adg(jti@) salHR.g.rdroLdadkatg rsaltp theffof Gd2gefiGkd .hefdin fonahy vethe uses

ds. of . the f | 3
BURRIES: BeFiglih eve. B BB ARE et et T hEIEER benzor ¢
id of, the f I 4 | ow, ivated f
8 P8R shRIEHrdh (Rt nolhog BraBboRad b P famids s
d&neddlecain, one 2PAANIENBEHf RCEMEBAND G 196 3&itLila @) or an acid
T L M T e
prophﬁ_exis of aulisaage3jtamsordehditien in‘Tpa&tietmt whb ihag bedfémtéﬁ'%ned and
- (a- : t a. c oupd. o e .
R Rerrhisd ds b S B, 8P She ALK MR o cisease
orheandibibn wihidh veowa bp susmeptible ttd eedtoremt vith @xompdufithaey O

ﬂ%ﬁ'&{ E&]mﬁé{)ﬁé (4) (5) under amide formng

con ons € invention further provides a process
for the preparation of a conpound of the formula (2)
Bke deef ofrerdadicaddition sdifi (ely. pn delastatecsattp ol & esmpduandi of thdermula

' : . f defi ned
AEBG HeAlor@n G PAIBAURC shPertdibdior ¥ B Tol o gsen
gdid hdaitigosaibierg aofl-latiatef saltirtHesedfSp dafinetbhéramdfdndtiesi n,

) : o ¢ . ' q
RSRS8O LR 8RR ARGy St o
¢anditighan @ Pptiens vawt hesylieen sajednedendhie bedimdeterrmmed bbe
RYHEF 00 PEAESL % Ao MR P a2 BB o
b sichgeptinté ta iwatmeowitsa icsmpotfimdieavirgsastivihag aedt tHsp90.
optionally converting the 15 conpound of fornula (2)

AP0 S B0 bt Y e i
bys UBpRIb IWhigh (eihodtdemmtieas ) ecreenidg mepatient ®t dddermine whether a

FRHE! =Eoreliof e i) X Bitferts bF ARATBE syl e enion
weuld fhe syiseepiipbetoofeaiment witly ai conmmound hadhg dictidtyagdainst Hsp90;
AR RWnERs it ¥ inBiateBaRLt A8 dieale or condition from which the patient is
thus susceptible, thereafter administering to the patient an acid addition salt (e.g. an
L-lactate salt) of a compound of the formula (1) as defined herein, or a crystalline
form of a compound of the formula (1) or an acid addition salt (e.g. an L-lactate salt)

thereof as defined herein.

Novel Processes
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15

potassiumsalt of the acid with oxalyl chloride. The
acid chloride can then be reacted with 20 the
w0 e@BdmBi ne (5) in the presence of a non-inteP¢EGBRY7/003871
base such as triethylam nd9 The reaction may be
carried out at around roomtenperature in a polar

The inveatioresiéo §tb&/ide%31@lebmaesseé\$omeﬁértr@m abmpéuridoofuié Rgmula (1),

s Sl SEA TS CERR R o D RS o

procesdeb&o@réﬁé?ﬁ@eke?fmtafméwaléé upﬂhe sgnthesig enthe caingoad of fopRula (1).
comonly used in the formati on of am de or peptide

Accordihgipk mg@sothdrxagpele sh@invenidn @bvides geprosedsnior tiske preparation of a

bon i m dazole (CDl),

°°mp°%*d§fﬂ“ec{%'f‘8'\ée‘%l carbodiinide (DCC) (Sheehan et al, J.
Anmer. Chem Soc. 1955, 77, 10 _R'
1- et hyl -3- (3" -di net hyl am nopr opyl )- carbodiin de
(referred to herein either or EDAC but al so
known in the art as EDCI Jand WSCDI) (Sheehan et a/,
J. Og. Chem, 1961, 26, 5), uronium based coupling
agents such as
O (7-azabenzotriazol -1¢yl J-N, N, N, N-t et ranet hyl ur oni um
WO 2008/ 044034 PCT/AHB /003871 42

coupl i ng agents C
triazolyloxytris-(
hexaf | uor ophosphat e F (Castro et al,
Tetrahedron Letters, o990, 31, 205) .
Car bodi i mi de- based coupl i ng agents e advant ageously
wherei/R&G £ QRUP'V\W&H c¥éd E'orﬂpﬂ"s)ég rs@bﬁécﬂn@?@@ﬁﬂl@@é hg&%&ér%tlon a
(HOAt) (L. A rpino, J. .~ Chem
compoyngof thae U@r(3l hydr oxybenzot ri azoI e (HCBt) (Konig et
al, Chem Ber., 103, 708, 2024- 03@. Preferred

coupling reagents i nclude EDC/ (EDAC) and DCC in

conbi nation wth HOAt or N e particular coupling
reagent conprises EDC in conbination with HOBt. A
preferred coupling agent , 1' -car bonyl di i m dazol e
(CDI). 10 The coupling rd on is typically carried
out in a non-aqueous, ngn-protic solvent such as
acetonitrile, dioxarp. dnaet hyl sul phoxi de,

di chl or onet hane, di netihyl f ormam de or N

met hyl pyrrol i difg;0 '
together with one or

e mscible co-solvents. The
reaction can be carr tBat room The reaction nmay
be carried out in the prgsence of a non-interfering
base, for exanple a té)rtl ary amne such as

tri et hyl amine 15 or MG\-dii sopropyl eg)hyl am ne. The

ounds of  fornul a 4?@\/\,here| n A-B is C=CH2 can
Where'ﬁb ger%@r Pctingesrorgienekakiz U“?%’a‘@tﬁ“&ﬂ%‘e‘g%\ﬁﬂn‘?‘wr@cm -Bis

CH- CH} or 8208, Q@dwgmm&?l\& ptaudt otHehd1Priwed8 EF3 JkdeHbEke, thereafter
- DVAI c
optlonally convertcl)ng the compound of formula (2) into an acid addition salt (e.g. an L-

lactate salt).
The protecting group PG is preferably a benzyl group.
The moiety A-B can be either CH-CH3 or C=CH,.

In one embodiment, the moiety A-B is C=CH..
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OH (13) OH M (91) Me (12) BnBr/KzCO3 MeCN CO2H
coz2Me C02Me BnO KOH, H2O, BnO BnO McOH, A McPPh36r, /
w@20088m08 OBn Me KOt Bu/ THFE OBn Me  (16) (15) PABEB2007/003871
Schene 1 20 The starting filterial for Schene | is
2, 4-di hydr oxybenzoic acid nmethyl ester (11) which is
In anothas eodwodinydnitteel Mojety dalis GH-Gilt h acetic anhydride in
the presence of N, N-dinethyl-4- am nopyridine to give
The catalytic tiydregenatiof 19 jypicatinigerriet eut o$ing laepaladivst eatalyst2jor temample
; [ 44034 PCT/ GB2007/ 003871 43
palladuu'grgg? g%ﬁéﬁ%ég%?%ﬁ’@l é%ggéé?)éved by reacting conpound
, ] . . _
The o e iR S BIcBafes LoRBBtiFor BRhBa R or s ety propy
and bUWE’E)HﬂO'quao%fﬁfﬁmﬁféhmpf(O%%S isiused te arapdrevcempe@nisyyherein R’
is methPlP&lHe I n the presence of a base such as potassium
carbonate to give the dibenzyl conpound (14) which is
In one driiSAHIMERACRER Mbthil, L &&nY\bEdcks 5RREE R%E@ﬁ@co otnd Rfmula
presence of a baSe such as butyl lithiumor potassium
(1. tert-butoxide in THE to give the isopropenyl conpound
*(15). The ester hydrolysis to the carboxylic acid (16)
In anothes eppgrimantyR 18 &HWl-ed out by treatnment with an aqueous
al kal j nmetal hydroxide such potassium sodi um
Compoyngs; fome ormtyla (Fé &?Bﬂifs PrePRESSCPY 8¢ FRAFtioR of & FeraROWG Of the
formulay8a)1g an organi ¢ co-solvent such as an al cohol (e.g.
met hanol ) and the reaction mxture is typically heated
to a non-extreme 10 tenperat , _kor exanple up to
about 50-90 C. Conpounds of ﬁ:eﬁor mula (4) where A-B
is CH CH3 can be prepared asN ribed in Schenme 1
compound (15) is reduced

except that the isopropeny
to the corresponding isgfrepyl conpound by catal ytic
hydr ogenati on, and the rg ting di hydroxy-conpound is
then re-benzyl ated by feadtion with benzyl bromde in
the presence of a base ns’/ described 15 above. The
reaction sequence illustrated in Schene 1 above gives
rise to yiel dsP@h@a e significantly better than the
yields in the correg din%bsteps in Schene 4 of
PCT/ GB2006/ 001382 andAtake“use of reagents and
conditions that are qitt=r suited to

|

PG (33)

with a Wittig reagent or other reagent suitable for converting the group —C(=0)-CHjs into a a
group -G(=CH,)-CHs. For example, the acetophenone compound (3a) can be reacted with
the Wittig reagent MePPh;Br in the presence of a base such as butyl lithium or potassium
tert-butoxide in THF to give a compound of formula (3) wherein A-B is C=CH..

Thus, in another aspect, the invention provides a process for the preparation of a
compound of the formula (3) as defined herein, which process comprises the reaction of a
compound of the formula (3a) as hereinbefore defined with a Wittig reagent or other
reagent suitable for converting the group —C(=0)-CHj; into a a group -C(=CH,)-CHa.

Alternatively, and more preferably, compounds of the formula (3) can be prepared by the
reaction of a substituted benzoic acid of the formula (4) below, or an activated form or
derivative thereof, with an isoindoline of the formula (5) below.
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manuf acturing scal e synthesis. Furthernore, and nost
inportantly fromthe perspective of 20 | arge scale

wayislenss, the reacti on sequence shown in Schep@®EGB2007/003871
avoi ds the need for chrodatographic purification
Accordingly, the invention provides a process

AccordﬁqgiynFneé ‘Fl!ﬁrﬂie'ﬁta@p@étoﬁéﬁfive%bn fpﬂivudel%&a pﬁc@@@f@tth@aréﬁar@on of a
npound of the formu OH Me (13)

compogty BAbeoroblac Ik as QH Rebat Wi e s SRR o

(a-) GRRALiYh &fa d Juﬂﬂ wethe forkAla (4) Gedvbactivefbrivldr) déilative
2008/ 044034 P 2007/ 003871 44 with (a) acetic

thereof it AiFqraRe YNy SFaYekde of 4-di met hyl ami nopyri di ne
(typi calg)y ith heating, e.g. to a tenperature of up

to about "8g , followed by (b)
trifbugronet hanesul phonic acid and optionally acetyl
chl ori de ypically at roomtenperature); or (ii) the

reaction q capound of the formula (11) with acetyl

chloride i th‘|‘e presence of a /\e]n exchange
resin suchoas ‘AnberlystT™M 15HNeS| nt eLheﬂq\' ate
Process A ﬁi;ves y4 | ds of conp t \a11e(5)

better than the yields discl osed for the
under anite éepomglcarglitpnecess i n PCT/ GB2006/ 001382. The
i nvention also provides a process ("Internedi ate
The inntioe fsthst )ordv@testmgopewar titei wraparktion otewpwnadnd6f thadormula

f SnO BnO L YO 10 OBn Me OBn
(2)331?3 nﬁﬂ?reg g’gmcfﬁ%reactl g a conpound of the formul a
(a-i) !%él)r bl of a V\%&rﬁb getﬁgtﬁé‘tforwﬁff @Bés Hé\‘lﬁea%er&heéregﬁ%ctlvated

assli um oxide In nerrrE|ae
form opldeuw@e Bhejleobwith as cempeunsaelt thg feenylar(5) pe|defingd herein, under

di
e B W4 R 5P lomis g ospond

(b) Iaut)hlcmﬁ the m@ow oft faenyada) t0nC@tﬁhftlwwrogeiﬁ%@@ttpdﬁmove the
protecté)@tgﬁggﬂ)é lb@rbndt HRePARIPRE LML Reduch lﬂﬁ&éﬂo@ﬁ AOBSS ah %oRropy! group

ted to a manufacturing scale process t
and, wheb i pquiUPhPfuﬂmeafﬁlCQSﬁéS Beises Pase, db@feeféer&mlpn@hv converting the

compound of formula (2) into an acid addtion salt (e.g. an L-lactate salt).

Prior to reacting the benzoic acid (4) with the isoindoline (5), the benzoic acid may first be
converted to an acid chloride by treatment with thionyl chloride, or by reaction with oxalyt
chloride in the presence of a catalytic amount of dimethyl formamide, or by reaction of a
potassium salt of the acid with oxalyl chloride. The acid chloride can then be reacted with
the isoindoline (5) in the presence of a non-interfering base such as triethylamine. The

reaction may be carried out at around room temperature in a polar solvent such as dioxan.

As an alternative to using the acid chloride method described above, the benzoic acid (4)
can be reacted with the isoindoline (5) in the presence of amide coupling reagents of the
type commonly used in the formation of amide or peptide linkages. Examples of such
reagents include 1,1-carbonyldiimidazole (CDI), 1,3-dicyclohexylcarbodiimide (DCC)
(Sheehan et al, J. Amer. Chem Soc. 1955, 77, 1067), 1-ethyl-3-(3'-dimethylaminopropyl)-
carbodiimide (referred to herein either as EDC or EDAC but also known in the art as EDCI
and WSCDI) (Sheehan et al, J. Org. Chem., 1961, 26, 2529), uronium-based coupling
agents such as O-(7-azabenzotriazol-1-yl)-N,N,N’, N*-tetramethyluronium



out at roomtenperature or with only noderate cooling
whereas the use of n-butyl lithium typically requires

W0 h@snemsdt i on m xture to be cool ed to tenperat P€EEBG07003871
C or lower. 20 Chromatogddphic purification is not
required. In a further aspect, the invention provides

hexafluBrdphesate (HATURKAD ghesphoAmatbEbeafcolipthd agenid aucH 48 -benzo-
] as defined herein, which process conprises
triazoly joytEs{RydTCARIBO)NG BRI £ B%aﬁmerp\aeﬁphﬁ{?dﬁg’v?% iasfrpe el al
Tetrahéﬂ?t%lhl)’l_eht%z&,er1_980,0U@1_ ,Lmoepnpoc?@do&imm%%smg_ g(ﬂ.lpﬁhgah@ents are
nmet al hydroxi de suc as assi u roxide to giyv
acvantggro Rt SPTPGRAER Btk 8 DI THEAPERHEATRPOAD (L. A
5 Carpiné, ﬂmwtmdt@hﬁrﬁ) Sean16es, ar e P43y ogg)él*}ygjazggﬁ‘tzh&tdzcler(BllaIBEt) (Konig
illustra ,
ot al, Gt Beth o) BB @F T 295%) 1ol TTRAIOLP RS CEAOIiaelyce S (EDAC)
and DACLB)coRbir{@ton @ith HAX) orBIO®. (17a) CH (19) RhCG (PPh3)3
H O MsCl O~~~ NEI / ,6, 0""0 yNNEt3 Il O

One paRicu@r cadyling283geht cdhphitesHEDQ B) cdhbindtidR Witk IROBO N Cl ~
HN
A preferred coupling agent is 1,1-carbonyldiimidazole (CDI).

10 The coupling reaction is typically carried out in a non-aqueous, non-protic solvent such as
acetonitrile, dioxan, dimethylsulphoxide, dichloromethane, dimethylformamide or N-
methylpyrrolidine, or in an aqueous solvent optionally together with one or more miscible
co-solvents. The reaction can be carried out at room. The reaction may be carried out in
the presence of a non-interfering base, for example a tertiary amine such as triethylamine

15 or N, N-diisopropylethylamine.

The compounds of formula (4) wherein A-B is C=CH, can be prepared by the sequence of
reactions shown in Scheme 1.

CO Me
CO,Me HO ? CO,Me
HO HO
Ac,0 CF;S0,H o
4-DMAP o o AcCl
13
oH Y (13) OH Me
(12)
(1) Me BnBr/K,CO,
MeCN
COH
8O 2 co,Me Co,Me
n KOH, H,0,  BnO BnO
MeOH, A -—
- o
Sen MePPh,Br,
n ve OBn Me KOBUTHF OBn Me
(16) (15) (14)
Scheme 1

20  The starting material for Scheme 1 is 2,4-dihydroxybenzoic acid methyl ester (11) which is
monoacetylated by reaction with acetic anhydride in the presence of N,N-dimethyl-4-
aminopyridine to give the di-ester (12). Conversion of the di-ester (12) to the substituted
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H2/ Pd/ C (5) (23) Schene 2 In Schenme 2, the
di propargylamne (17) is reacted with
wOR(BAMOyd oxycar bonyl oxy) succinim de (17a) iPCEGBR007/003871
acetate in the presence off3potassi um carbonate to gi ve
the Z- 5 protected di propargylamne (18) (the term"ZzZ"
acetopﬁeﬁbﬁé (13)gs behigvdtehyZ J8aRuNE acmpoyid (2pwjith trifranethanesulphonic

e RS S EUNYLCE ) LSRRI By o (1
is treat&!?ﬂ/itbi bexxe ardmidylin fHeopresehargofgy bake s@rq:mpmdss(ldrﬁ)carmnate to

ove e GRS BB RO e L3 Beb e

the preSattkadddidseanch raeaxmtyl tithitno ogpvtassihe t&rtbutxeietis HF to give the

soprob S8 GHBLLAS (80)me TGe N GIATD Ik DSB8 s

carried oyt bgtaltebtmntwlmhammqhmalk@hmydl hydiuixolei slehi potzsspoh @pdium

o {FobuT SR R A8 BBl e st uen o
an alcdhble(er@sméthem‘rpeu@dhe( Bgctior extoess igl typloaityohﬂaﬂec( mlp nas-extreme
temper?tblre ed Wi épesza\pk%elog @@5§zbne (22) in acetone solution

ed 'soOi ndol i ne (23). Renoval of
t he benzyloxycarbonyl group to give the unprotected
Compoiisds ntithe feemolantdd wiere 3Y-Biis Ct‘f%éfrgl'ls 4B be poersres reddasgribed in

schemgf SO0 Sl e R soT bR, I Ju RS, GE cthksponding

isopropyheompeundi yncatalylie hydrogmationi andstieeresulting glinydraxytcoaweund is

then re; %ﬂiﬁ%ﬁ%ﬁyé@ﬁhghqgh%ngf (EL 5(%%%21 tl%:%fe? %3(?? a"lae%e 45 dé%):rlbed

above. M\hO, "OYN/ ON

The reaction sequence illustrated in Scheme 1 above gives rise to yields that are
significantly better than the vyields in the corresponding steps in Scheme 4 of
PCT/GB2006/001382 and make use of reagents and conditions that are better suited to
manufacturing scale synthesis. Furthermore, and most importantly from the perspective of
large scale synthesis, the reaction sequence shown in Scheme 1 avoids the need for
chromatographic purification

Accordingly, the invention provides a process (‘Intermediate Process A”) for the

preparation of a compound of the formula (13):

CO,Me
HO

OH Me (13)
which process comprises:

(i) the reaction of a compound of the formula (11):

CO,Me
HO

OH (11)
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Y O(20a) OR (20) N () NaBH(QAc)3 N (22) N/-\ ~

NRLNNRL ONecl"~HN\ ° Y H/Pd/C (5 0O (23)
w@ehsowi02a | n Schene 2a, rather than bei ng conR€r/GBaoro03s71

the nesylate (21), the hyddoxynethylindoline 5 (20)

I's oxidised to the correspondi ng al dehyde (21a) using

with (a)”%@ﬁﬁamn% A irdrédencd Iof:hﬂdﬁﬁaﬁﬂbmmynmnel (twneauy with heating,

de 1s then converte? 3 E
.0. 1o BOPRBFAIETY RO FBHEE) O oY fycmﬁﬂ‘%"%?" iffgulphonic acid
and optf ﬂaWE@et{d%?ﬂorM@Q@bncéW%dzm@erﬁﬂeraatre)obr condi ti ons,
he presence of sodiumtriacet oxyborohydrl de.
(i) the @é@tlé‘r er é)lé&nlo§uﬁch@ff’ché mw%d(mywﬁﬂmdetglgmlm’tdeon tleespresence of a

descri bed above in r chene 2 to give the
cationig iRpEXARANASTESIPS}Ich i‘?)g‘ﬁﬁ)@ﬁY%l ngl V> n anot her aspect,

th
Intermeﬁaetgllyr\égenéeggﬂgﬁr ovﬁﬂcgs f)fa F&H]P%u 5 1f3g Sthélhsrepﬁ Ltfléh Qfe yields
disclosBl it thPeMERpOngingPriceesin REY/GBRO08/6atI820N of a
conmpound of the forrmula (24): W 2008/ 044034
The infai 6163%@0&bﬂa%§]proebésu®termmtm Rreddsswh3 feri the prenasatipn of a
tin (such as benzyl oxycarbonyl) and LG
compoﬁgé) ﬁﬁ%éﬁfﬁ]‘% élr)"gu (such as nesyl oxy), let% a
conpound of the fayopwda (22) as defGorésd
(ii) the reaatioQn of a conpourfdoqf
CHO 5 PG (25)

herein; or
e formula (25):

ting group (such
as benzyl oxycarb i th a conpotindvdf the fornula

(22)_ as defi ned hBe,i }o Under reductgpyem@m nati on
conditions (e.g. in the presence of sodium
tri acet oxybor ohy(dd) de; and thereafter &hovi ng t

. he
protecting group PG e. Qf hydr ogenati on when PG is
by reaatind G lsempylink \of ghe Fagmu @r(@@)pwnh a Wittig reagent MePPh3B in the

presence of potassium tert-butoxide in THF.

Intermediate Process B gives a significantly better yield of product than yield disclosed for
the corresponding process step in PCT/GB2006/001382 where n-butyl lithium is used as
the base in the Wittig reaction. In addition, the potassium tert-butoxide base is better
suited to a manufacturing scale process than n-butyl lithium and the reaction can be carried
out at room temperature or with only moderate cooling whereas the use of n-butyl lithium
typically requires the reaction mixture to be cooled to temperatures of 0 °C or lower.

Chromatographic purification is not required.

In a further aspect, the invention provides a process for making a compound of the formula
(16) as defined herein, which process comprises Intermediate Process B followed by
hydrolysis of the methyl ester group in compound (15) using an alkali metal hydroxide such
as potassium hydroxide to give the compound of formula (16).

The isoindoline compounds (5) can be prepared by the synthetic route illustrated in
Scheme 2.
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In Schenmes 2 and 2a, the internediate (20) is prepared
by neans of a 2+2+2 cycloaddition reaction in the
w@e@semoads of a transition netal catal yst. As aPCT/GB2007/003871
alternative to the 2+2+2 48ycl oaddition reaction, the
internediate (20) can be prepared by the sequence of
s shown in Schene 3. CO2Me 2Me  Br BnNH2,
(21

HE 10%0/8§nN (27) Br, (26) AI H4 THE 99 % 7TOH
SI ,050 B0% BnN (29)
TR

nocoa Q@%Ets NY 15 0 (20)

/044034 GBZOO?/ 0038710 48 Scherr% 3 1In
Sche@ : the b - br onoff@x hyl benzoic ac%ﬂ ester (26)
is redcted zylam ne in rotic
sol vent milic s (%4 r ahydr of Cfm t he

presence of a non interfering ase such as
triethylam ne to give the Nbe di hyd#8 soi ndol e
intermediate (27). The 5 ester| grawphd)® i nternedi ate
(27) is then reduced to the cofresponding al cohoé
using ithium alunmnjym hydri , Hhe

hydr oxynet hyl di hyd 0| 50| ndoI jnt er nedi ate
[ I d| hydr 0l S
[ [ ( en car ed._oul
’ N c\cbl/l

palﬂﬁﬁaunmon char catal yst in
an aIcohoI e.g. ethanol) soIvent at Ca mildly

el evat d t er@ﬂure (e.g. up to®¥bout 50 ) to give
t he |nterned|a e (29). 10 Internediate (29) is then
conv d to ipternmediate (20) by reaction with a
reag t abl e for introducing a benzyl oxycarbonyl

("z") oup ohto the nitrogen atom of the
di hydr'di soi ndo} e ri ng /'_dr exan‘pl e, the intepmediate
(29) caf?®e reacte e fzyl  chl orof o e iNTRI
Ir non- prot i Ivent such as THF | sence
2/Pd/C
(23)
Scheme 2

In Scheme 2, the dipropargylamine (17) is reacted with N-(benzyloxycarbonyloxy)
succinimide (17a) in ethyl acetate in the presence of potassium carbonate to give the Z-
protected dipropargylamine (18) (the term “Z” referring to a benzyloxycarbonyl group). As
an alternative to N-(benzyloxycarbonyloxy) succinimide, benzyl chloroformate may be used
to introduce the benzyloxycarbony! protecting group. Compound (18) is then reacted with
propargyl alcohol (19) in the presence of Wilkinson's catalyst in a 2+2+2 cycloaddition
reaction to give the Z-protected isoindoline (20). The hydroxymethyl group on the
isoindoline (20) is then converted to a mesyloxy group by reaction with methanesulphonyl
chloride in a polar solvent such as THF in the presence of a non-interfering base such as
triethylamine to give the mesyl compound (21). The mesyl compound (21) is reacted with
alkylpiperazine (22) in acetone solution to give the Z-protected isoindoline (23). Removal
of the benzyloxycarbony! group to give the unprotected isoindoline compound (5) is then
accomplished by hydrogenation over a palladium on charcoal catalyst.



interfering base such as triethylamne to give
internmedi ate (20). 15 A substantial advantage of the
wa@yesloetos£ routes shown in Schenes 2, 2a and 3P¢EHGBL@U/003871
the various internediate4products formed al ong the
~route have excel |l ent physicochem cal properties that -
A variatigreomthgtiegction sefiiericalshown liraBgieerse alisillsstratdrbini Scheifeuz,
when conmbined with the sequence of steps in Schene 1,

the result is a synthetic route that si gni fi cant
a n es over the cor ondi ng Ewﬁhetic routes in
ouf eatlier %hPkicatio PCT/GBW&SSZ. I'n
pattigul ar, the nain a SN & ~ higher

yi elMs ~ easi purification (cﬁg/gmat ogr aphi c
purification pOtyrequi rg N inmproved physi@dchem cal
pro(mé)rt('#e G ni er medi at'es | eadi ng to_ea$i er handl i ng
A easie‘ﬁo sgale up to a manufactwing pjjocess 25 In
anot hi&lt a3pec®O, the invention i des a @mrocess for
the preparation of a conmpound the formula (6): WO
2008/ 044034 PCT/ GB2007/003871 /49 Rz 1 %3 \ | ON
HO R4 OH (6) wherein R2 and RagiePRhB)e sane or
different and each is Cl1 4 al kyl or NR2R3 forns %H4 to

7 menbered saturated heterocyCtlic ring optionally

aining a fu het er oat gmn sel ected fAO0M O, N
and opt i y sMﬁ@lzitone or X\ wy/ C1_4

MMd/R4 Ts 5 seleeted 6y o dr ogen,

al kyl and C3.4 cycl oal k grups; whi ch

pr oces’ cﬁﬁﬁr' s: (a-ii) the reactioPof a conpound
of the forSul 2?’%7): ON- PGO®) 01 PG (7)
wherefn PGis a protecting group renovabl e under

hydr nationiconditions and R4, is
NaBH(OAc),
N
H

(22) N N—R' N N=R'
vl
Do
s H,/Pd/C HN
o] (5)
(23)
Scheme 2a

In Scheme 2a, rather than being converted to the mesylate (21), the hydroxymethylindoline
(20) is oxidised to the corresponding aldehyde (21a) using manganese dioxide in
dichloromethane, and the aldehyde is then converted to a compound of the formula (23) by
reaction with a compound of the formula (22) under reductive amination conditions, e.g. in
the presence of sodium triacetoxyborohydride. The Z-group is then removed by
hydrogenation as described above in respect of Scheme 2 to give the intermediate (5).

Accordingly, in another aspect, the invention provides a process for the preparation of a
compound of the formula (5) as defined herein, which process comprises:

(i) the reaction of a compound of the formula (24):
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15

10 selected from hydrogen, hal ogen, Cl1.5 alkyl, C2.5
al kenyl and C3_4 cycl oal kyl groups; with a conpound of
wo b@sporsul a (8): R2 13 R (8) in the presencerPCf/GB2007/003871
transition netal catalyst #p give a conmpound of the
formula (9); WO 2008/ 044034 PCT/ GB2007/003871 50 R2
1 NRB ONPGOR4, O1 PBPGE9) and (b) subjecting
t he conpound of fornmula (Q.to catal ytic hydrogenation
to renove the protecting oups PG and, when R4, is
C2_5 al kenyl, reduce the X up R4, to C2_5 alkyl; 5
and thereafter, wherre’the conmpouypd) of formula (6) is
n.t of a free base, optionally

repared i he for
""here@dg ‘gésr?P'i?ée ting 9r QU 5 SHelkas benzyloxwarboycAndi sy is alleavinprasoup
(such asresyloxy), With & RemppLRY bIARS fRMRIRAR2FSs B@ﬂ’ne’dh%rem or
preparation of a conpound of the fornula as
(i) thedeshrtimdofteecanpoundhuf ¢l formwie $26)conpri ses: (a | i) the
reaction of a conmpound of the fornula (7) as defined
herein, wth a conmpound 10 ? the formula (8) as
deflned herein, in the p ce of a transition netal
catal yst. The react i on Jof e conmpound of formula (7)
with the conpound of P&l a (8{/ Zs an exanple of a
2+2+2 cycl oaddition (see the review by C P. Dell, J.
WhereignRh is goprotedbag igredp ugh$s tpenzmglgsezartz;:zmtéar 8905 cordpaune of the
formul& Qﬁl)raﬁ{‘@éﬂ’ﬁmeﬁ her&h hder %@uét%cénHlﬂQnd céﬁ@ﬂloﬁ@l({eﬁ %'p‘f‘gsence

in an inert solvent such as tol uene
of SOd'HB‘ tactgxvpordiygEdeit ure in the range room 15
erature to 100 C) in the presence of a transition
and thﬁéetrggtﬁf Erayine the Rrgipdingrgredp 4 8- gsby hydrogenationswiners PG is a

benzyleRjcalyesyl groghl orotris (triphenyl phosphi ne) rhodi um
(RhC (PPhS) 3 In one particul ar enbodi nent, the

In Schemepaund 2af trfeqmréﬂhaduét%)(zo)ss BreparRPsisheahs B@ziﬂz’%ﬁaddmon

react|o§1 in zhe presen(ce c)f a transition metal catalyst. As an alternative to the 2+2+2

cycloaddition reaction, the intermediate (20) can be prepared by the sequence of reactions
shown in Scheme 3.

CO,Me co,Me
Br BnNH,, Et,N, THF
[}
100 % - o
Br
(26) LIAIH,, THF | 99 %
OH 40w Parc, EtoH OH
H,, 60 psi, 50°C
- ——— e
100 %
HN BnN
(28)
29 ghococl, \ 98 %
Et,N, THF on
BnOTN
20
1 (20)
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20 wherein R1L is as defined herein, and preferably is

nmet hyl or ethyl. The conpound of fornmula (8a) can be
w@r@passwds by reacting propargyl brom de with aPCT/GB2007/003871

conpound of the fornmula (28) (see Schene 2) in a polar

sol vent such as acetone in the presence of a base

such pot assi um car bonat $chefe 2008/ 044034

PCT/ GB2007/ 003871 51 In one enbodi nent, Rl is methyl,

s S BTN M M B RERAS S BR RS
polar ap@ticeblaent(stirh an cis(t8frahyiddofuias (FEIFE L ted presemcd il B ogerinterfering
hal . . :
vase 00 PR Rs I Me teChdeRnl Al laecivg @7 e
ester grasippn dpgrimediiate 27 o renyreduado tind carrgspondioglataohyl using lithium
. I . ' ' Lcal .

s FOBIRE P IR STBAERE pgt"epige o
Debengylatipn of 189 hydrogymethgidihydioEdindole ipRtnediate (283)is dmvvearried out
i . . f
o o R EE SEE bR P BY o Ao RTEo" SEED sovent o
a mildly nélevated terGpanpbuadelan wmde reboubisfedtto pive thavietrrinediate (29).
G145 Reh 945l FATRSHR, Bl 20 Al Bl Bemgent st
for intosiwpiognad denziexycethoagler(tZd dwpup hentoorthel aitroge) : atim of the

: . C : 0; ,

oy SRETE PO o bl B P58 G i oo
chloroférorate , in taayomenas-prtic eoivdet saehl dssdHbpinctheapresehemof a non-
- N T T i d | i nt lia: A
nterterk G el e R o o PSP 15 herei n for use

in the prophylaxis or treatnment of a disease state or
A substanidl adventage @ shecsyriyetiay| 99‘_@? spown 1Th§C*ﬂl%rée-°o?- 42 apdgds thet the
various® fntd a0 %f‘lc(s;@arn@% dehd NRd Bekehid @%kcdiBRt physicochemical

manufacture o “nmedi canent for the prophyl axis” or _
propertigscthehavier highly HenpficialJe Iyparsealgrsysthegist i DS, mbgn oetpinggl with
the sewg-of\é@%ogsé%%ﬁ G (&R0 4 Btk rovte tHidt MRENGhificant

or the prophylaxis or treatnent of a disease state or
advantagsfdi Vb n thie dFAFEPONSIPI HeWODetiGhIsteSmeinh G c &3pier s @gplication

PCT/GRIFDENOSIRE Mph@cas 4R B dNanBges ihbrago!f a
* higher yields
» easier purification (chromatographic purification not required)
* improved physicochemical properties of intermediates leading to easier handling
= easier to scale up to a manufacturing process

In another aspect, the invention provides a process for the preparation of a compound of
the formula (6):
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conmpound of the formula (10) as defined herein. A
conpound of the fornmula (10) as defined herein for use
WO pooaloh484 at i ng or reducing 5 the incidence oPCEHGB2007/003871
di sease state or conditioA9nedi ated by Hsp9O. The use
of a conpound of the formula (10) as defined herein
for the manufacture of a nedlﬁanent for alleviating
or reducing the incidence of qddlsease state or
condition nedi ated by Hsp90. Arfethod for alleviating
or reducing the incidence gf{ a di sease state or
condition 10 nedi ated by PO, whi ch net hod
conprises adm ni stering te iubject in need thereof
a conmpound of the fornmul

(A0) as defined herein. A
conpound of the formAgA'T0) as defined herein for use
in treating a disease qgr

condi tion conprising or
ari sing from abnor'tré gl growth in a manmal .  The
use of a conpound of @
herein for the manufac

fornmula (10) as defined
rerbf 15 a nedi cament for
treating a disease or egndition ﬁgﬁﬁal sing or arising
from abnormal cell growh in a A net hod for
wherelﬂi Réahurm e thesease opdifferentiand eactcisGiiaiyhgr SR*RY fosnag 4 to 7

membesthSrCasd Bt o el el SSERE » Lot Rsl B etected

from O e aharsnalna qrtiopalyssubefiureadon @nei ot two G aikwlugnoups and R* is

ffective in hi bi ti 2 bnr rowth. A
Se'ectegéf?ﬁ?)h% oYt Pﬁ@gF%réﬁfFagKyd ?L%i eé‘ég e ‘Ikﬁég C{#ggel n for use
which procedsl @wipgisesng or reducing the incidence of a disease

. [ con i tion S ng from abnormal cell
(a-ii) - e (Gagt ?'?10108‘ n%nd &fﬁ}%efgtrg@géﬂ a compound of the
formula (10) as defined in for the manufacture of

25 a nedicanent for forgalleviating or reducing the

i nci dence of a disegse \pr dition conprising or

arising fromabnornmalycelY growth in a mamal. A
met hod for all egi-& g_or reducing the incidence of a
di sease or conditio bnpri sing or arising from
abnormal cell grow pr~a_smanmmal , whi ch et hod
conprises adm nistering to the mammal a conpound of
the formula (10) as d@fl ned 30 herein in an anount
effective in inhibitiRg abnornm cell growth. A
nmet hod for treating a disease or condition conprising

whereiﬂrP%‘riései E\Q}tédﬁﬂg‘gﬁ‘gﬂpFé?ﬁ&vab%ehhdé}rfﬁ)@?dibénatl@n BBﬁﬂTdes dMER? is

nprising admni sterin

selectezbinsn bydgan Feiydes20er2ihd38zalkey! e%‘&@uﬁ!ﬂ?'ﬂky? froups;
403 fASu@gkl:ned herein in an anount effective
with aE%P&Hﬁbé Hspgoqa’ct ivity. A method for alleviating
or reducing the inci deé%e\tn/l’a di sease or condition
conprising or arising omigbnormal cell growth in a
manmmal , the met hod R (8)

in the presence of a transition metal catalyst to give a compound of the formula (9);
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5 conprising adm nistering to the manmal a conpound of
the fornmula (10) as defined herein in an anount
wWe@RGsot408e to inhibit Hsp90O activity. A conpore™GsR007/003871

the formula (10) as definéfl herein for use as an
i nhibitor of Hsp90. A nethod of inhibiting Hsp90
whi ch net hod conprises contactighg the HspO9O with an
Hsp90-i nhi bi ti ng conmpound of tﬁ? formula (10) as
defined herein. 10 A conmpound oR*the forrmula (10) as
defined herein for use in nodul ating a cellular
process (for exanple cell d g8ion) by inhibiting the
activity of Hsp9O A nethed of nodulating a cellular
process (for exanple cell\dipision) by inhibiting the
activity of Hsp90 usi fpyaNconpound of the formula (10)
as defined herein, (é
defined herein forUde ARyt he prophyl axis or 15
treatnment of a di seasete as described herein. The
use of a conpound of theforfrula (10) as defined
herein for the manufactye of a nedi canent, wherein
t he medi canent is for a one or nmore of the uses
defined herein. A pharnaceutical (Yonposition

and conprising a conpound of the fornula (10) as 20
defined herein and a pharnaceutically acceptab

(b)  sHpipstng the Aorﬁﬁavmﬁb%féatmt&%\@)é%ﬁﬁa@ ig hwoemﬁslpnév r@"%\'e the
protectm%@?&%q:@fan& hendrPRMY @, 4 (ﬂ@nyaﬁedﬁsftwg@up &*etb 1T, 3Rk |a

armaceutically acceptable carrier in.a form sw%
and thqr@qfte@,rvﬁlpere qugqmgltq Gmulay6pisrarared i g form of a free base

option=hP BB frOtRe $@BTYALE i 8n Acig ABMAasMEaiRf the fornmula (10)
as 25 defined herein and a pharnmaceutically

The iInRHEEP FLRE pﬁoa/rore»s%r prioBest oPtHR Srepdratidreof @bompawwbﬁhalformula
admnistratio for exanmpl e by intravenous (i.

(9) as %‘W%P%W%WW proﬁ?‘?ﬁé’mﬂﬁ'é%t i cal conposition
(a-ii) Ql@émsrabﬁcbrﬂ%‘ aaccﬁﬁmmrtﬂ tffécfofrﬁlfﬂa f(nrdﬂde?nédﬁbreaﬁ withef dongebund
herei n_an rmaceuti ca eptahl.e carrier
of the 1PGH e G0 B IS5 BRToTT o 2 erREEe 613 o7 GBI PRaYPDn
by injection or infusion. 30 A compound of the
The reh@ibAdk ﬂwe(do@r)poal&d defdrmerd (Mewieth thefc@mpasiad ioﬁfomradian)’ue anW\0

0Q8/ / GB2007/,003871 , 54 und
exampfet i AV BPHATEN GRS 11 e Rl e DR Moo g s degPerkin
Trans. ,0190B, 3813v3005 amdidhasefd@encss ﬂnemrel S'ﬁmﬁneaicﬂiohés’qpmally a,‘hmed out
ned here

in an xqqqt??vgg? Masqplueﬁ?,o\%lh@p%pé (%g tg a&ﬁ@gggaéurgtlgﬂ‘ée rgpge room

temper@tu”nél td 1@N°C)nn thepares@tte ofladranaition eetal satabahed pae‘felrrecﬁcatalyst

s wikEy e Broy s R B S ioRhBR Bl B ERaR 1

woul d be susceptible to treatnment with a conpound
In onelp@vticntpr eattodinignt, thgaionpioutt pBformuldh(8) iss@ compaurd npiheriormula
. of the formula (10) as defined herein for the

(8a): manuf act ur e of
0,
R (8a)

wherein R' is as defined herein, and preferably is methyl or ethyl.

The compound of formula (8a) can be prepared by reacting propargy! bromide with a
compound of the formula (22) (see Scheme 2) in a polar solvent such as acetone in the

presence of a base such potassium carbonate.
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a nmedi canment for the treatnment or prophylaxis of a
di sease state or condition in a 10 patient who has
whe@s/oswseened and has been determ ned as suf f P€T/682007/003871
from or being at risk of 5duffering from a disease or
condi tion which would be susceptible to treatnent
In one \&@nibddin@RTRO N cheitay,i iy the tproteky i©1@8kd%d pHRO® the Bompound of
m;sahod for the diagnosis and treatnment of a di sease
formuladdlit e or condition nediated by Hsp9O, which method
| £ rises ri{ % scrte ning a patient to determ ne whet her
nano féer O&lllrg% se §r° nditi on fromwhich the patient is

Q ferj
i formfige TPLarithish, X\ & sebtecd BB ARsRl) HPuch e AIOE Gl anc
Cs.4 cydiisgiROgrowpsd Ifidne prbferredi ambalirmnend) Batis éoprmply! dhisopropenyl, and
fion fromwhich the patient is thus
more pghlgaggflsq%oﬁgé%gr eafter admnistering to the patient a
conmpound of the formula (10) as defined herein. 20 A
Novel €h¢micahhrtermediatesnpound of the formula (10) thereof

also includes ionic forns, salts, solvates,

Chemiqahintermadiates sbihepiesmulad3pr(deke é8e ) 69nE1DnEER(16).1(80), (20a),
(21) anﬁﬁéﬁpéﬁoa/eaére HeRSnSEhe BRlcPUhd, Y éﬂx‘:‘haeé forth e FHRR aspect of
ounds W th one or nore Isotopic substitutions, an
the an%U’ﬂloéf erence to a particular elenment includes wt h| n
its scope all isotopes of the elenent. For exanple, a
A NoveldispSDdnbibiter Cemposndgen i ncl udes within its scope 'H,
2H (D), and 3H (T). Simlarly, references to carhb

In anothpigaspegh die INveNtipRePrariess A owel goraraypd of é@%@éw%w as defined
herein \J«R&emlﬁﬂs@miﬂ 1e néidl co@Bo@itcahBsd rephReh@atynRS fmlatxqo)
radi oactive ‘or non-radi oactive. In one enbodi nent
the invention, the conpou?ds\qgﬂxgmn no radloactlve
i sot opes. Such conpounds are gteferred for 30
t herapeutic use. In anothe odi nent, however, the
conmpound may contain one or nore radioi sotopes.
Conpounds cont ai ni ng radi oi sot opes may be useful
in a diagnostic contgx WO 2008/ 044034
PCT/ GB2007/ 003871 56 AFso enconpassed by formula (10)
) nms of the conpounds, solvates
(e.g. hydrates), cdnplexes (e.g. inclusion conplexes
or cl athrates H@ onpounds such as cycl odextrins,
or conpl exes wth al s) of the conpounds Biol ogica
Activity and Ther aps Uses 5 The conmpounds of the
formul ae (10) and i{ and the salts (particularly the
L-1actate) and §) alline forns thdf@bf are
i nhi bitors of FBp9O and consequently will be

15 Also enﬂﬁ’é@&? By fdrmiuf (4 bFaretc?rny@aﬁ@ '%Elvgfesv‘br’ij@taﬁﬂﬁg drridMaRfomers, N-
erative di sorde

20

Exanpl es of such

Odeesgn@naoﬁmtavar\?éon%ﬁhﬁtﬁoaers are not linmted to but can be

sel ected froma carci hona, for exanple a carcinoma of

The invedobfusihgeprovigpe 4¥¢r aligol on (e.g. col orectal carcinomas
such as col on adenocar ci noma 10 and col on adenomm),

o 14 aprapounshplitheniosmulpi (18} as|dgfiged pgfelré;‘(qnbbqeem the prophylaxis or
ALBRRERF b B se SIBR br condition mediated by Hsp90.

o The use of a compound of the formula (10) as defined herein for the manufacture of
a medicament for the prophylaxis or treatment of a disease state or condition
mediated by Hsp90.
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cell lung cancer and non-small cell |ung carcinonas,
oesophagus, gall bl adder, ovary, pancreas e.g.

W@2@8/0i4084 pancreati c carci noma, stonach, cervi RCT/GB2007/003871

thyroid, prostate, gastrdéBntestinal system e.g.
gastroi ntestinal stromal tunours, or skin, for exanple

AGHEBY ForGBk lprEyRixR U Rie a1 B bORSS Rt dtde Loy %Hcgitiéﬁ mediated
acut e

I hoi d | i neage, for exanple 15 | eukaem a, a

Pi %9895/%&9 |Bgkag (FORIPTIERR BHMINISIGHRshisc 9 1SuBleck (carad thereof a
Bor@pbiind oftRE ediul @0Fds @sfindl hbnse | arge B cel |

| ynphoma), T-cell |ynphoma, Hodgkin's |ynphoma, non-
Hoghekiduiing df YerhaBla (he) ds/deimkll NeydT® R e i@ all&1EtgLdr rSducing

| ynphoma; a hemat opoieitic funour of nyelaoid |ineage,
theyingidangs &f adisrasestate Al coniondpedisigd W aiapstni as,
Imatinib sensitive and refract or%f chroni c _nyel ogenous

IrBaikae Al asomppundelibp fsulad19) aridefined hseeip &rdhe Brapgfacture of

§eﬁh§blkiami%_n?fﬂé’f téﬂ’é\ﬁiaﬂigb%d’rémhﬁwbpih% ﬁ%f@l’eﬁ&f;of a disease state or
eloproliferative disease or pronyelocytic
%&%ﬁhﬁ“ﬁ?"aﬁﬂﬁy 1P%%l 1'i cul ar cancer; a tumour of
mesenchymal origin, for example fibrosarcom or .
AHRBISM/ES VMATRY o rediaing theringifenceapf ? Jisegse state or condition

ﬁ%rdia@%tfb9ItH§p©oyqm_&hwémnamcogfp%eeéammﬁfw {08 YEuBE.t in need
eur Q ast ony, 1 O r npo el anonm,
Q?ﬁ??f(ﬁw%?,mpql@pé? gled‘g@i“ﬁ% ﬁﬁﬁ a\é\gﬁg%é@i’%@?a; xer oder nma

i gnment osu ker at pa thoma; thyroid 25 follicul ar,
Besranounghonian e B GO e daiod ReerYEF Uax dnspagra gissase or
Cofatitn &dmpRme)eaiRY frodd AHotmiabcdidrogihsin sahaamal. The

cancers may be cancers which are sensitive to Hsp90

TABILBE bF 8RRomPBUN® Uthe ERARES (@ 0) SR Y efRddRirsih foritRE n2Muficture of
met hod as set out .in the section headed "Mt hods of

B BsAisament forlgating dp disaseyfE eFHLRR) GRMEEMHIgh arising from
Bbe&Fial cAINGRNEN (e Blampidl.mary breast tumours, node 30
negative breast cancer, invasive duct adenocarci nomas

Af methdor B8 hting1 8 HRASO B bhdiich cohpasihy 6ARASHE FrorAAkhormal
mantl e cell | gnghorms. In additi on, other cancers are

€8l groudh iy a 8h JEVRS: PRthPd compERes adRBiStINgglpe srammal a

l@bmpawbsthleﬁaﬂde@mld)@lweﬂkﬁéd ﬁériemhmrmam_ léurﬂfelzﬂe&‘tmtéhﬁiiudwibiting
neage, for _exanple |eukem a, chronic |ynphocytic

|abﬁ%§%i1°%'ggﬁ?&ﬁff-| e cell |ynphona and B-cell WD

008/ 044034 PCT/ GB20 003871 56 | h h .
ROTORRINLA e 1o Bl (10) Focies harein St vRaHRIAISY s gpducing

kHEC Inedepics IF enNbiseadty &l EgRIRYScInfHeARTbRaASIAg Mohi bBh@mal cell
el oma. Arﬁre erred sub-set of cancers consists of

ErHEd B aTva! breast, prostate, lung, and gastric

cancer; chronic nyel oid | eukem a;, androgen .recept or

JBp&ahe ompSLng B toa fania AP} 35 dsfhRsaB for Ge magufecture of

RYREfiESm SIS ARIN B vidTRlg DR P8RUCHRSIBE iddidshodl df i diedise or condition
vel cade refractory

nmut ation; multiple el ony;

FATPIENG oFPRTIBS oM ARIOBER CRbSTMER 1 AET T Rlomml ¢ upur s
(AST). O these, particularly preferred cancers are
rﬁjlnﬁt%ﬁ% foy @llefiRinga Al redichgahier g19de0ee g atdiRtRRe Py seadition
asmpasihgest BEsSiIEY Mrond GbABRIdIedeliPg RV e th Shdmsat Hich method

cancers consists of hornone refractory, prostate ,
cappgses administering to the mammal a compound of the formula (10) as defined

herein in an amount effective in inhibiting abnormal cell growth.

A method for treating a disease or condition comprising or arising from abnormal

cell growth in a mammal, the method comprising administering to the mammal a



10

15

20

25

30

net astati ¢ nel anoma, HER2 positive breast cancer,
mut ant EGFR positive non-small cell lung carcinom

wWar@sTiwaevec resi stant gastrointestinal stronaPCT/GB2007/003871

tunmours. The Hsp90 i nhibi t%8r conmpounds of the formul ae.
(10) and (1) and the salts (particularly the
comnpetrat ef thenfdrrouladd ) bs defifast hereinhieraofmoont difedtise 1 enhibit
H%ﬁ@o Qidtyeat other conditions such as 15 viral

ctions, parasitic disease, autoinmune diseases
e [ . sl e ' d,lLu t hemat.osus) "
S Bt °G7 g B P Relfe 1ot Haps@ie® o conditon
dorspisieg |ori afisiagmiparm oabnorMgbeell grnethl in i abamem), the method

. L : : .
PPN LA B8 A SR | SEPRing obffelB e 1oy gg oines
hereinsiglanani gt effectivate inhibitddsp0 lagtititit e) and
crystalline fornms thereof could al so have clinical
Besgetriound af thedersplla 0 es dafinetheneid fomrserassarpiphibitsi o Hsp90.
The Hsp90 i nhi bitor conpounds of the formulae (10) and
Qlryethad of irdikbting Hsphmhictunattiog doheprisés kattatire) thardspo0 with
naes f.0 r j ni cal
s SR U R G B R
' ' ' ' i St ar. her tic
Ao anrinE R BHER (bl e SM R Mo RitgDEtE kY FRAPEHS & cotuiar
progeses (fiey exampiexgriirdivision)aty ighibitiog te, adtilidy 6H$pE0 ng 25
di sorders may be particularly sensitive to treatnent
Bymethed |a§ pagiviating 3 celiulac pngess dior ekampleecdliadivisibaeby kB)biting
1. | i - | and

Al e pOReEEd SefBRRA Gl P55 B e

r , tIl G &anc r. ion of .
BREYR R ol 47 4 SR o BE TR Py o
tegioentofamdises HhateRe descrilisddrerelown- r egul ati on by
herceptin sensitized cells to Taxol. ErbB2 over-
ek Hess ff dpormpouriddédie foomplad 0)asodpiinsd Hiesai fal thegmanufacture of

' TS L . . Oncol 93: 5Q:..
AT R Rlceflont o 80y p R E B R oS U detined
PEIENGB2007/ 003871 57 Somatic mutations in the kinase
domain of the epidermal growth factor receptor (EGFR),

ifehariasgulish SRMnoditior croni@isitgl @tdoommundnafethei formula (10) as

) et Lotinib i
ARRAMEISHTRATR ehiraRioball 2ot e cARER LT oo

: . . . . R bt .
AeHFRRSRH0 BTG LSRN b Wi BGS ki o
definarhherain and isbparineseuticalyhasp@blgedatiderameciorm suitable for oral
PahERYLYod Nhi bit heat shock protein 90 (Hsp90, _
pronoti ng ubiquitin-nedi ated degradation of oncogenic

i LI.6 f
KLk el P 15nIERE" PISTLRLELITED ey (10 =
tefined heseipedrith napherinaceuidaliye dcoepidtiel cdeier e i @iforaf suitable for
BRSOt L e B9 el P EREH "

a suggest ationa

RSB S0, HomBpoenr eagse EEehita 31 o tlo) =
defined egyeinoand Bepharmatenictllyo bcdepiRienshalet iINSCEEM suitable for
imﬁ\pe!ﬁ'oﬁs ml ﬁﬂni%ﬁ%%%ya\njecﬁon or infusion.

A compound of the formula (10) as defined herein for use in medicine.



10

15

20

25

30

The aberrant BCR-Abl protein is created through a
chronpbsomal translocation and results in a

w@omsi4oet i vel y active AN ki nase domai n. Thi s PCT/GB2007/003871
transl ocati on event has b&en shown to be causal for
CML. P210BcrAbl is a known client protein for Hsp90.

. @@ﬁpﬁ%}a ddithed drerdiror Ry 6elhk déeeeanﬁﬁﬁathwué Re®forth above,
ésp |nh|%|ftor |ndlrjced apopt osis. The Bcr- Abl
ant apidesgribedietsewberaheréiNnso i nduces apoptosis in K562
cells; however d eevec(r) resistant K562 cells still

. Astomnﬂugér@éthelfvrrwa {1 9)\ap definedyarmein el Yreig trea P et.
}o hﬁ%Q% of Bl fffdsd Qte FXHUBBAM a patiiHl WP@eAsRRA I@bt@éned and

ent prostate cancer The andro en r%vgf ﬁ%&{ nase

hgs Qﬂe'?-ﬁ@@(m'@ﬁ‘# apsuiiRrnedion. orgeie s ?‘éﬁﬁ 5 rom, & disease
bp %myod Whickk QotRuR! duscasiprl ©dreahiRém Wil DESHipleRhaRipy

resolve the cancer. The cancer nay becone refractory
petivilyagainet RBR%ul ati on t hrough receptor nutati on.
Hsp9O regul ati on of the receptor would still be

o gkt oPaTbnipdliad bR foThﬁllaS(aU?ay\ﬂéﬂr@dawﬁéw ferhe manufacture of

est rogen- dependent breast ca q
AACAP RN IPEine SaRERAT 8" BISPIABs R iRHHT Sa1a O FoBHoR 2

YOI R JcR@PBE @hd hbé Bedreastermined S suffering from, or
constitutive activation and onco eneS“Q%b hﬁ;e fible 1
ibeingrat aisk QLipHTeEAg TR 2 £is8a8H SEFIEHONVEYgY!c e suscepuble o

r’u“‘e@ﬁﬁérﬂ%ﬁaé@cﬁnMundMan%’u\ﬂfyﬁag&mst Agpamt i on of poor
progn03| s. Much like the activation of the ABL kinase

+ demelied {108 Db dHEGIep AT TameD! § 2 FRPTGnaAR,>" SLRagn editec

hhﬂéﬁgoowucﬂrrﬁemb@@bmbﬁgéd ® élﬁeélﬁng:hlplahe‘alto tmmfnme Wiether a
t hese pati

diggase &, cozlgmon é\,% é@élgﬁp 49 16‘5ay %fﬁ &n2 which
WMB&%U@@@&@I&bQﬁéeﬂ%ém vidthad cﬁmbammcbha\ﬁin@éctemty adaimst Hsp9O;

for aserlnethreon ne n te

o) et snRaSates 55t o Brgate pEgicliaf b Sty é Bekent s
VB3O ELgepitle bRt @ adnhiakteting tethe mitienia ednkourabef the formula
actj v vg 2008/ 044034 PCT/ GB2007/ 003871 58 to BRAF.
‘I(ﬂp)saﬁé%fg‘le 8§ also transforming in NI H3T3 cells

AT efeg(\gmcg r‘{BI & C%B?@{%bf‘rﬁ%o@‘ﬂl\gﬁﬁﬁ ﬁxn }E{?J% ga(?%o? %ﬁépo(?ne ht ?r{}q s, salts,

solvatdshthlitotrer)riebtopes ahtl ogrotettedofares aheteof, efor axbowple, as discussed
nultlple 5 nyeloma cell lines. Cell surface |evels of
below. G=-1 R and IL-6R were al so dininished in 17- aag
ed MM 1 cells 1 ade t
FormughfFB) Gt 50 Bati MR aE b suBpfififons, and a reference
toa pam&marrdl@nameh@msomtmrsus mpweillhs@qoqsaufam ¢lgment. For example, a

i ul ati on of L0 Ize 6
refere%ﬁes £ IV Qr%egh'g&l%? V{;@ﬁ[ @omr ggu:@t |%n dgf aﬁﬁ i?-,—g(#{? $tﬁ1|la1riy,
referemdssetntcakbﬁﬁ and/ekmdencﬂmer withiortheiVsteieptespasively C and ""C

d“‘% nd 90 i nhi bitor conmpounds of the formul ae (10) and
an A% the salts(particularlythe L-l actate) and

The I88¥ S%%'a%}/dlge égneﬁ Fad?o%%tl{b}e/ Its&ih éﬁb&ﬁlﬁmeﬁwf 8e{hBBRAkention,

rac ory pes I nclud |n%

the cctmpxalrmiend:ordaémpm iradioactivg tisotepesondSidhneompeynds ae preferred for
’:heraplem?;:D I?Jgg.a 'In another embodiment, however, the compound may contain one or
more radioisotopes. Compounds containing such radioisotopes may be useful in a

diagnostic context.
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i ndol ent non- Hodgki n's | ynphoma, stage II11B and IV
Bronchi ol oal veol ar carci noma, advanced non-small cell
WO covg/oc@Bcer, breast, prostate and ovari an canP€r/€Bad/003871
non- 15 Hodgkin's |ynphonagg Gastrointestinal stronal
tunmours (A ST) G ST disease particularly di sease
f j [
Also eq%gﬁ;é%grgé ggq%r%ﬁd?%ﬁb& .a?%%u&{ ?%%gk fgg'?]ééﬁ the comé)ounds solvates
(e.g. hyldratasyl exospiexeswhige imChlaiOHlspm@eb(mbrqulatbrataawltb gompounds such as
I e not limted to:
CyCIOd%%tl”Hé 258@%2‘%%5”‘&“3‘?%%’? (gllrﬂ%? ‘?t?”r?gtg on's di sease (HD)
iS a progressive neurodegenerat ive disorder with no
BiologicalcAativity and Fherapeutic Baes nhi biti on of Hsp90 and the

resulting up-regulation of Hsps are effective in

i i gr. N
The C%WTS d@???@fﬂuw @0? Qﬁ@&g dhdad sﬁ@@%bé?fbdlée‘rlgﬂlﬁg |OB&tate) and

crystaiigniarinedheregt areyohibitgs oiﬁsm%?nqg@sﬁem@aw wijtben Pensficigl in the

treatmBRP of BYdeélspBctign 05f pl‘éllﬁei‘étﬁé"dlshﬁd@fsl t EkBmpleBest dichepfiferative
of protein m sfol CJD and Al zheimer's.

disordptsrdra RAHTBISH @ byéag%ge SHIBHEATTAG RFRIGIRRMS, (91 S+eRPlag garcinoma

of the‘b?édﬂé? br@EétOféb@noﬁ@-ﬂ ldRtdc¥R caldilompaAEYcHhS 8RR, adtibcarcinoma
nf | ammat or di sease GA has. been shown to

b
and C@P%?&@P%‘Fé) p{g;mey FP@ﬁme’p@@rl Ha% iRf SXBMPIFeadRAcENoFIR. small

cell luAGaRUE] 8Ad nodGsnidiaBsl Qﬁgtda@éin@ﬁaé'lsd%sbphéﬁ% ball bladder ovary,
subsequently acts as transcript; act or, to

panCI SIS IR OPSFAREE n GGG OF1ORE50 FRXb aBHoc.  Brostate,

gastro'irﬂféﬂtlhélats?&ehﬂ élae gfa%ﬁﬁintdstn@él @ffromalnfcdlrﬁmtidbnsklﬂ m example
nouse nod of ederragjg_rl‘anaro et al

Sq“anﬁh'ﬁaﬁgll\/ﬁ?r@lf\?%ﬁ" SHERRIAALO WfGBW/Obﬁ@%aﬂf fgig example
leukadrgiBEAdLES lynﬂﬂfb&ytlc\/f@hkaehﬂa &d@onnd@mbﬁ@&ytkaé@aemla B-cell lymphoma

GA t t
(such (PGS Frod 8 G LRI, SroamnohwRg Fooap Slargpa, non-
Hodgﬂ s Nanthnﬁn Haifpedil IymBh@ﬁ@H:fr Buﬂﬂtﬁ:tt'sait/mpﬂ&ﬁé,?j a hé\latatbpajﬁmc tumour
- is am i ption, factor adi ng to the .
of myoid dead eI oS CRE ORISR SR IhERS B, 1BatMS sensitve
and r@“tactor?%ﬂorﬁi ﬁWb&i@jEBMz?fexaBaéi?as G@yﬂudrysp%llc E'syndrome Bortezomib
e s
Sens'tﬁ’ﬁt%’!{]\)ﬁ r"’lclt%[}ﬂs'@i‘ﬁ iBlesmMys °51I358¥yreg°§ﬂ‘lﬁ'§ﬁr8h"e d%regﬁ%hor promyelocytic

leukadrhij Rhyroian falficylstd cigell @V\umalr. ofalmeseRGByAnalRodginptfors mxample

FRNRVAPH M X T L TR £

for exémpteradtrobytbma' netitodlastund, glioroa casdhwdrthgpmaygnelasoroa; sefiminoma;
man_at heroscl erosi s

ratol RO S5 8oL SRS, Sl AR ighessun Pehinsinffa mroe
folllculals mﬁ&apbs Kaposifs sartomat Adenhemexaanpé il a tumour of mesenchymal

|1l_:1 | oscsl erosis. Rigano et al. found specific
onglnésh \f"ﬂgél BN cel I s agai nst Hsp90 in the sera of 60%

The cgp%eég ﬁ%yleg% %ﬁbger%ﬁghﬁggreg%n%ﬁgg Z—!:spgg Jnl’h ﬁ{)ﬁ, 5@:‘ ELgch cancers

may beribteimiredd sy agesthmst adHsgh 9@ in the mnerehaacdﬁd ‘Meihadsyof Diagnosis”.
patients. Therefore, the Hsp90
One group of cancers includes human breast cancers (e.g. primary breast tumours, node-

negative breast cancer, invasive duct adenocarcinomas of the breast, non-endometrioid
breast cancers); and mantle cell ymphomas. In addition, other cancers are colorectal and

endometrial cancers,

Another sub-set of cancers includes hematopoietic tumours of lymphoid lineage, for
example leukemia, chronic lymphocytic leukaemia, mantle cell lymphoma and B-cell
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15 i nhi bitor conmpounds of the formulae (10) and (1)
and the salts (particularly the L-lactate) and
wa@eyostoadoBi ne forns thereof should be useful i nPCTeB2007/003871
treatnent or prevention o atherosclerosis.
Angi ogenesi s rel ated di sease, including but not
lymphonia (sutle @éstdiffuseUamyerB aaly |ympenmb ang optiorealy Surther hesuidss aihdonic
myelogefdYelikbdinia B HUBEBGRREL! nopaly 20 | nducti on of

genesr's Oy Hsp90 client proteins

A preferr%rt eb%%gofoé‘atnc%ﬁrcoﬁglg J?%Ir P&%’]i f%%*z%@gpﬁ ILﬁ% argcg)gélstrlc

rioscler asc
cancer; stigpicegyeloid @mkﬁmmﬂndrqgﬁdur@pmter fdapemﬂen( mrch)tatQ cangein Fit3-
dependéﬁlt %Quﬂe”ﬂﬂ lEndt iéﬁkgérﬁiy h16|é?'1'891a09§§5%§a'te°’d \Aﬁ’tﬂ%r’é’?%ﬁﬁéﬁon' multiple
ric tunmours in a nouse
myelomg; sv@@acteﬂrﬁfga@@ry multlplezw,qelomquagmd gastiewiestinglt stromal tumours
96: 946-956.). 25 Type | and type Il diabetes Hsp9O
(GIST).
i nhibition has a profound effect on Akt signalling as

Of thesé"eﬂ)értlélﬁarﬁf BRSerrdd @8 RcerE e‘aré Vmult|;5ﬂ§ym§§9M5§t£{dS vélBadd %H?ractory
| ucose i'nduced endothelial cell apoptosis in type

tumourtm%%@memhﬁr%m al ., 2005 J CeI | Biochem 1;
94(1):194-201) and the devel opnent of hypertension in
Anothertgfgf@rrpg sur-2ad eRfeSAMRBH §92RHE Qdthorgione refgatory prostate cancer,

metastali®y RRIn8ASI PIERAAESVeIREad Zahcer3 FhutdaFTLETOSRI RREERS hofLsRBM cell
transpl antation Hsp90 i nhjbition has been shown to

lung cargiBoA2 P@@@'%?Vé%%%swﬁt QPSHEW“FGSE%%@FVPW@' H/*P%’é? ne ki nase

The Hspy%ci%feﬂ%cfo%gzn %gr(t@)a é% g? tgpsng%épanu%rly the

L- lactate?@ﬂ&c%tﬂéﬂ% is CIEd w%gad%&zlbe Md@@ﬁl@aﬁsthbﬁ Wﬁl’ﬂoﬁs is§ch as
cause. of de

viral quqg?gs pgm%cﬁ%on pyay@mur(q ﬁag@@g (%}gegti\@f ;@g %gI‘erOS|s and lupus
erythem_tatroeag){mahaoddi@e@em?@rtﬁédr@érgd(ecgar/flmm:het’g%séa\f)ee)aqﬁﬂammat:on,
in.r ar es e al .,
Type I apd jj; dg"ibteg a%‘?%%% N %éﬁ?rg'afs ‘SFﬂﬁe rel ease of HSF-1
The HsrgDaMBT SRTBPURS SHERaRT o ) £S fDEes Rt (arigarl the
L-lactatd) @t\dsCryﬂamh@ fetmanthesmi lcatilt anlscohavd Elirical Wenefit ihasanepiantation
icated in the pathogenesis of ischem c heart

and 'm”aﬁngﬁ%’é SR st roke. Infectious disease Hepatits C

e e Ge Rt Eon By RSB BBl BB o e Bedelt foPiipry e

L-lactate) eprldi crgstatine (fo¥mg tesredft maplalso BOEL clifvad deNefil inAthadprBdbusly

dsscrive sisdBsgn e UaRy M EPA tnishe BE b o RE Bt
e UL of T LS B W SRR

disorders is®yr be gartictlarly cslahsjti\miwi tnmtmait matheaHspReinhibidti e@npounds of

the fornRBE8 (%) 1 15 Q' € e’ ARl h2! 0 RePLAg TR forms

thereof.2( 1) : 30).

ErbB2-positive breast, prostate, lung, and gastric cancer

Overexpression of ErbB2 (HER-2) occurs in approximately 30 % of breast cancers and
ErbB2 receptor down-regulation by herceptin sensitized cells to Taxol. ErbB2 over-
expression is linked to poor prognosis and drug resistance (Tsugawa et. al., 1993.
Oncology 1993; 50: 418).

Mutant EGFR in lung cancer
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Inhibition, Prevention or Reversal of the Devel opnent
of Drug Resistance As di scussed above, nodul ators or
WO ndoslos4064 s of stress protein function i n genepPEl/GBannd/ 003871
Hsp90 in particular) reprégent a class of
chenot herapeutics with the potential for: (i)
Somatis ensationg iim @hermhawadsrhamedf ltse bpldanhalcgamrfadirou g@ceimﬁi/ (BGFR),
reduc

nolucing EBHEENY Siph e Btiafit N5 B rnok LR G g8 ipif g eriotinio i
non-small eglt Iueglt:ar,lce(r i(NBTLER Ve sirerasatarst an tr@settwoané kinase Bhibitors

o i ol 888l b7 LBE0S b BORTRASERA ot s o

geldanaiwcaylpngarm inibétvresat simackt nTetetm@i)a(HsmBO) @sorsdtagambiduitin-mediated
degradéﬁﬁ)‘h' %lf‘yrgcﬁ) ﬁl?mrse%?gét?F q”rg glgg%ﬁgﬁ%rf)ﬁ %Qrgr{ppg ébnformatlonal
folding. @@pﬂyba)i|fiGFcR-rrwtaifmnaH3mes(torgmdnemyam|mntuoad martled tiepiation of

phospthAK'i gﬁd a{ltglﬁ'tgﬁgggkll% ?ﬁgfﬁ?h‘?@ss t(?e&g sQé%e(‘s?%%ét,oRal activation
of EGFBdIm a$rss¢l@trsd rvgtht d;epwngameeom Hspo® é@dstalblbhyeem‘d that biep@ imthibition

may e e B o ey 0 St R RERRB ARG o

Chronid Bo&ISH3REReh@ @ cancer dr ug. 30 A nmethod for: (i)

_S?z‘S'I’[‘I’ZTn'g—ﬁ'a ignant cells to an anticancer drug;

The abérrant BﬁFk L\ ﬁ‘olé\g is%reateq FHBLEY a%'ﬂ?odz&?o'n% lrt‘r%ﬁsl%a’uon and results
resi stance an anti cancer I11) reversi

ina comséuytyplgr?@gve N@' WRasmdemaine eThl%IFrangf(ath gyenteras b@&m@hown to

be cauéaﬂ%ra@MLV' Pﬂ@écrﬂﬁl i%nﬁ 'kﬁ@\ﬁﬁecﬁlerqrb‘r‘ateu{ Yor NQQ%OQ‘?%Q%%R?& the

%% or preventing the o
BCR~AlaifceH é@?sﬁ%?c\élth an é‘ﬁpﬁ%t'nf&%i drduged gpomtesish ﬁ@@Abl mhlbltor

Gleevem In%i§§e§‘§68p%s$§ RNk s %o?f@g?de?@ieév@cmtee%%téﬁ K589 Tcefs stil

npound of the invention.
retain S?fﬂ%fa'dfma%? Hap%%wb&*tomﬁ@ﬁe@étaio%ﬂ%ﬁppﬁé@@ 3041-3044).
in need thereof a conpound
¥8t hod is characterized 5 by

the asence of dr resistance. A nethod for th
The anqypgeh{ACERIoE kigase iscly RR0 Jigpt MP?%.%@W%PP'?@%@W tiagrapy is

usually %fdobﬂéﬁ whé}éléﬁ@g’é‘r?)do@fs ridt Cﬂé%ﬁ\eséa?kér OITheOdthckt Ridy become
in a subject goi ng treat ment

refractogy quﬁarr@cmgr @6@'895380%&%%‘9*( §%R?ﬁt°é§“%¥ﬁt'%lht iHspgA degulation of the

receptoR @B )still b8zl Fet-AghteANPri ses admi nistering to the
subj ect a conpound of the invention, 10 wherein the

The sarflé S@arEapplyaio@sfrbgarPasidndent sresitabackrby HSp90 i s the
devel opnent of resistance to the said therapeutic
Flt3-de@eiht acufe mpélbiadedieiemidi ) sensitizing malignant cells
to an anti-cancer agent; (ii) alleviating or reducing
Internaltduplicationdsfrthe tobsine kinsbaneeepter FItB lealis 1« Anceonsta@rBtactivation
r eyer si.n si,stance to,an anti ncer agent;
and onqoaghdsic, LRSFURRMS B RaRAre poaraR o B Bl cdRpd oases of
AML andgeatn ifdigatidelohpoorgprogngsissVidndh kg theactvatioh obthe ABL kinase in
esistance ancer a et hod
oML, 0 H SR, oo S 16 A S6Peoendia R aye rise to @
malignanteaHepdl inhibitbrssae dredajﬂéd todancfafiniagiestneftt toangxeumdients as Fit3

is an Hsp@% cllg%eprgotemr}Bah et. al,, 2004 Cancer Res. 64(10):3645-52).

Melanoma associated with Braf mutation

Braf encodes for a serine/threonine kinase which is mutated in 70% of all melanomas.
80% of these represent a single V599E point mutation that confers elevated kinase activity
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A nethod for the treatnent of a cancer in a subject
undergoing treatnent with an anti-cancer agent, which
woreaRodiosonpri ses adm ni stering to a subject iPCTE8002003871
t hereof a compound of the3Bnvention, which nethod is
characterized by the absence of drug resistance to
to BRAFheTlaﬁmUtemiI:leraISqufonBIrul indNIJAT3 Aelld (BignellBteal., 2002 Nature.
417(68 activity of the conpounds of the for mul ae
( %%4993 (1) and the salts (particularly the
Multipldwi@sthat e) and crystalline forms thereof, e.g. as
= |nk§gn ors of Hsp9O, can be 25 neasured using the

The Hs %ﬁ%%lt%?ﬁ? r;,‘gd Poﬂeﬁtl)ﬁ RAibRE g@l‘&%&%%ﬁé%mﬁé@?@n@ multiple

he 1 sot her tration c
myelomgeagiirlingad Gell sutiaapllevels of@Rt R aadt!L-6f weief @paidinipished in 17-

aag tredfdd W %‘éﬁs’iy(ﬁhtgﬁaég 'é?e%ll] ' @l@&a%b%ﬁ -II—BS ﬁgM@T Autocrine

cti Vi exhi bi t ed y a gi'ven conpoun
Sﬂmula%afynwﬁw'%@y@@m%éeﬂ 5} @St\wlhﬁs cprarqqﬁ@er@jmvmt@e ofalprhe marrow
stromal%@ﬂ@\mﬂm flse @f alé&‘&lmnﬂé@e%ﬁmoubH‘ﬂ%ﬂﬁﬂé&hleﬂ:@ﬁ %f e'ﬁqisp‘é@lcﬁgnt‘?ﬂ‘(K

less than 1 mcronolar. In"the antl-pro er at

VelcadeREfradtbry MiQtise $8)%omd he | evel of activity exhi bl ted by
a given conmpound In an assay can be defined in terns

The Hsp$0 mhmbﬁé&nmjrwe of mdfohh@aé mm@k%) aﬁd Héesélt@\(smbmékly the

have an e of |ess ) m cr onol ar .

L actat TS Sa GHRE S TP Geb 67 Peosad n thsoratient phyaissderairector
tumour 19&&5 |mlumu1§3®réa@ﬁerﬂ rdﬂg@atleﬁ@pﬁ/@w%cbﬁd tliﬁé tHanfiPRell hpfphoma,

from sale in th en it was
'ndOIenbanEE"\ﬁgg@ % ﬁ’@’?pk\’ﬁé‘?% PRP '&'Igt @Gdl R o%raﬂﬁ@oléaug@ar [fpreinoma,
advancdeaoh-snigll EelnQingoBanckt, byassts washatdestd Yovhga Gahdad a%d non-

ffect of these drugs was the 5 devel opnent of
HOdgk'r};\?g’H&Pﬁ RM®%s caused by the bl ocki ng of hERG channels in

eart cell The channel is one of a famly of
GaStm'h( § ) the first rrerrber of which vvas
f in Dx osophi |
GIST dl%ges% ndo rfgg?ar!y (%l re[?%ﬁc}‘i%e?c&e@ of gﬁowtﬁ fzyc ﬁlvatﬁho oyerqxpressnon
(e.g. c-l<(1t1990) A Superfam ly of lon Channels. Nature,

345(6277):672). The biophysical properties of the
Other dwﬁdi(mmmtoasﬁsqu@risofm atéaimeh lsp@0dedititobeshy Be of clinical benefit

Jiang, 10 C., Curran, ME., and
include %Ew?}g mqk?lt?d 1995) A Mechani stic Link Between an

san Acquired Cardiac Arrhythm a: HERG
NeurodedHhEf ti"g%s'% pot assi um channel . Cell, 81:299- 307

HuntingfA& EEHQ@H-E)MS% %o&%sgklgéﬁércwegeﬁ&%g Fi}/s’oraB &’ wifi b effective

obertson urman” I'niar
treatmeple cEAfINRIPItipM of HePID BN e Bavlting Bptregigation @aspsedre effective in

preventlﬁgrﬂdngllﬂ §ﬁ p%'t‘éfﬁ aqg%gqqatlgg iy %eugo%aﬂ-ggllse é |¥ﬂe[9ae'i‘ an 2%61 Human

Molecul%ﬁgng@sat\/iobmq MNa. H& 13ﬂ¥v‘9316bném regﬂlaamy orhévSRJlmag aldhee of
clinical M@ﬂﬁﬁ%&fdlée%geg O St thibtos }ﬁrg%ggovwﬁtg ABhL; etrg and

a good separation between Ttory a |v ty
|nﬂamm§or m']&%%s%‘:t nY:IuH)ﬁ IHheBATaldiE Uhritist NRstRRAEPO I obstructive
pulmonary dis §eC50 val ues of the

GA has been shown to dissociate HSF-1 from Hsp90 leading to the activation and nuclear
translocation of HSF-1. HSF-1 subsequently acts as a transcription factor to induce
HSP90 and Hsp70. The induction of Hsp70 has been implicated in the resolution of
inflammation in an induced mouse model of edema (lanaro et al., 2004 Human Molecular
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20 conpound in cellular proliferation assays. The
conpound of formula (1) has a nean | C50 val ue agai nst
WO ERSGI403t i s greater than 15 pM The conpoundBCDGBRIVE/003871
i nvention have advant ageod8 ADME properties and in
particular better tunour distribution. Treatnent of
Genetid®aR001, naiilr tpNdi1@s1305t118E  AdditioredlllptGAl treatnoirt jimhisite@TkappaB

) C ounds t he Ji.nv i.on have i tin
anase §RR SATRGEN BE b DrRRaiti 8 hoBBYgLBE bk PR e 4, foroemer
et. al. 209@).1 AptT ead INMB igld emjcmttiangcrquhoprfmternbadlggderthaipmduction of
. .Ccdk5. nedi ted di £aSes  a o] n .
pro-mﬂrf\rﬂmgtqn( rg ké'%eﬁeé He & h\r/bgrqgl g% %#rﬁvéggﬁ\?%he  rapuy 30
320(3):8 tB¥pYuUNdhef stalbikty ofnwrenmﬂanmatsrydeﬁolneei tlwsenlp’(s fipralsoheegulated
manuf act ure, .0 t r t i -
trougtE YRS, o s Ml JAHhRNE: 20, Rdimsbif Vi ok o [ b 541
550). of a corrpound of the invention as defined herei n
thereof for the manufacture of a nedi canent for the
Atherognlerpsiy| axi s or treatnent of stroke. WD 2008/ 044034
PCT/ GB2007/ 003871 63 In a further aspect, the
It is knionnethei flapmagerd eand: iemunrse celis play Gneriived refe ipHbe initiation and
progreés‘ib‘he&tH rP?the%‘éEleb%% eﬁforbtfa@rAEHeN”?nH&%:tS& eo®f7, 3107:1-
nt use as europrotective agent, In
10) andalt he$ ba@"p@r@pgsect thet Hﬁn%ﬂw@@t%) As gn @utqaéggemlnﬁvaé@i%bweseims's
Rigand Qz‘eal' %U?ﬂt %&Elf@saﬂ%fobggdaﬂaeééknagfaﬂfst W’ﬁs%QOWntth@ sera of 60% of

npoun he i nvention as
patrentsi@ste@dvmewetawswféﬁrmgsf@m rearatis aféswplﬁm%rplaques but no specific

an’ubod?és' éﬂzﬂf’“&:éli%‘adglﬂs‘?ﬂsBQO th t"f\e%@Fd @frHea(tﬁy ?_atléltmmbfo?é' GRe Hsp90

ferin

h
inhibitog @ﬁmﬁgwswf ﬂﬂﬁéornw}%ﬂ%r@nédﬂjéw Heds#isr @rHicHiFY e L-lactate)
and C@%ﬂlﬁ@cfdﬂﬁ’lg ﬂ'feré’of aRsliE ape NischPr inUsR itFedent %ﬁuﬁﬁek/é’rﬁhon of

Imnation of painin a patient (e.g. a

atherosplgipsi&is a human) suffering frompain. . The use of a
conpound of the |nvent|on as defined herein for the
Angioornesis taiatad sisspse, inclading LHubpet limifed de.Jumols angdiggenasisg pg

rheum&bi@ a‘Ptrhrlf@ra%infaH%ﬂ&'ré%%BbétﬂV somatic pain, visceral
pal h, acute palh, chronic pain, hyperal gesia,

Inductlatlwlcﬁdliﬁ@l@geﬁé@%t néapsg@étbuebpaﬂsmo BRiND (HoRiris0 eNOS and Akt in
persensivity, dache, infla

endotnel IR (BHN hk @6, 298¢ dyicHBTRinT HUERoY e fick 28fp)2236-44).

Suppred8ish A AghS@d-inRatiBie FALRE (HIPRkelcah a|sonﬁt1lp€|,r théigrbwth angiogenesis
rel at ed pai n or vascul ar _pain. "

an veReR) GHATGHORE! BT TGN 1 PP 1OGST REOPEARY Fly ahrg?04 J Nt
CanceP8t; 06:904B1986.)0f noci ception, somatic pain, visceral
pain, acute pain, chronic pain, hyperalgesia,
Type | ahd @h¢Ni diabgtest operative pain, pain due to
hypersensivity, headache, infl arrrrat ory 20 pain

Hsp90(|ﬁm§iuﬁrﬁhb§a sefouad efféMScméAktrs’gijmag(Hs welf eetel-mms) These are two
neur ol o

key reglélqatgfselaqb@] g]lugc?sevlggl&ﬂ aqndlrgg]s ﬁgl cel apoBtosns in ype “Siabetes (Lin et.
al., 2005 J Cell Biochem. 1; 94(1):194-201) and the development of hypertension in type I|

diabetes (Kobayashi et. al., 2004 Hypertension. 44(6):956-62.).

Immunosuppression and fransplantation

Hsp90 inhibition has been shown to down regulate Lck, a T-cell specific tyrosine kinase
required for T-cell activation. (Yorgin et. al., 2000 J Immunol. 15; 164(6):2915-23.)

Cardiac disease
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N A nmethod of treating pain in a patient such as a
mamal (e.g. human), which nethod conprises
w@eaoosiu®BLri ng to the patient a therapeutical | BCT/GB2007/003871
effective anount of a coffound of the invention as
defined herein. 25 ~ A nethod for the reduction or
Cardiactlschémitis ARe Glospabmion caugatoferzbt B Gie West@mN®@orids Uekps, and

notably 551 BBCoRHR 1G] FRRRD RS dp NS d Rl opadipr actiiy
in rat caajmﬂyc&ﬁmi (@it etpai. n2m4)m Inkibitiog oarrtgpeo refuliz indhgoeiaake of
HSF-1 ﬁ‘ﬂt@ tF? 8g| Qr%ﬁl?et 8(:%@%% ar(’s?e1 gls gﬁgsr%ﬁég efctlﬁ%tgn ogg—[sipcgnenes Inhibition
of HspS® Aol lea@mltmihe dOvnrezniatish gfailif;1, achitie hpaibeen dimpticated in the

patno ek e RBIH SR Ben P oRe atoche S ni aimat or v

Infectio dﬁ ggleumau c, dental, dysnmenorrhoea or infection),
i cal pain, muscul oskel et al pai n, cancer WD
7 \ . i .
et BB A, BLERPAPALAGRGER Bt AL RPN oo o
viral privhessirgt iagdt rephicatioar @ltneycel 13}, e700dctRroe Natbédead obcial S A.
2098(2512% g)of the invention as defined herein. "~ A
ound“of the invention as defined herein for use in

Parasuté;rb‘?sg?g Lgphylaxis or treatment of stroke. 5~ A nethod
prophyl axis or treatnent of stroke in a
GA hasor% bﬁ@(‘i antithalafial a@tl 'Hr{;%‘nst &R ngQ@ Hﬂﬁabg oY‘bla@HoHﬁW@lﬂ:lparum

rrses aadmni s pat i ent

Plasqumsm apewth vas| Wﬂbée@ St @A aa’m@mlC@f sm!@brfgomﬁtj oppervpe with
chloro uﬂ\‘éenéAO\Waé‘%ls@eéﬁe%ﬁ\% Q&élﬁétnchlorocfmﬁé"?@é?é’lﬁﬁlt Qfaitd'8f Plasmodium

nventi on as fined herein for use as a

falC!parﬁéU@@maéleéc?ﬂli?/@%WﬁrJ 16, A(8Phod of preventing or
reduci ng neuronal damage in a patient sufferl ng from

Inhibitiarp Pse B isahof theDevelapmeant of Rrug Resistange g to t he

pati ent an effectlve neur opr ot ectlve anmount

As dﬁ%ﬁﬁ%lﬁ%%fmPﬁ‘éaﬁOFﬁléhﬂﬂhéﬂ"O&“s obi & esreBrotRip éWf’Pt'OW ”TtQ@”SE?é (and

Hsp90 qﬁ @rﬁ&ﬂ@?@@&e@éntt51%IdsQV&‘n&HéhﬁbtﬁéraQ@tJtchQﬂltlhQﬁe@'pﬁte‘n@él for ()
he manufacture of medi canent for the {)reventl on

SensiliRGELMET. 6¢15p SRUGANCET S ANHIOBKEREILS, 4D APGRUTRT retucing

the inciRIEREXK 65 refs@fan@é mhtﬁzaﬂcﬁadruwhncﬁ&hﬂrébtheﬁ& Qf)%e@é\@m@freastance
nore risk factors sele

to antigHycph SFdS 8pf/Oatr ﬁ%tf‘”t?é‘ﬁ e(fvbéqoée“t'éF'?%FheaIaCWMe‘?ft YHigh@ger drugs

and/or @e@f?&@rﬁ§ (v) B¥IBGRY idPiHeEnBn@ Kk Bhddt df rédistahdd & bitanferAirugs
npound of the invention as defined herein for the

andlorgngq on or reduction of risk of stroke in patients

risk for stroke, for exanple a patient exhibiting
ACCWdH\W Uf?e'”"%li‘oﬁtg‘r‘ S PR ‘{eéctors sel ect ed from vascul ar

| nfl a her oscl er osi arte

+ W peioaae B PGB eL MR forIRBRISD o RTugtPn of the
ﬁmcgk!érltcleﬁbﬂ é)?ﬁseé\se%tﬂf@toh @&"d;{m” MB@Ia?dQ)ytﬂ-ﬂﬁpQ?nwbbh method
reduction of risk of stroke in ients a
Sombiass Fnisedife 2 sUpiet! Bitece Birest sy S gpventon.
WWHefeiR kisdibedtettste DR LORditRh rhEdiled\bysedpoalis the development of

i nfl ammati on, atherosclerosis, arterial hypertension,
dﬁa%lgt@p%%to a cancer drug.

o A method for: (i) sensitizing malignant cells to an anticancer drug; (ii) alleviating or
reducing the incidence of resistance to an anticancer drug; (iii) reversing resistance

to an anticancer drug; (iv) potentiating the activity of an anticancer drug; (v)



10

15

20

25

30

hyperlipidema and atrial fibrillation, which nethod
conprises admnistering to the 25 patient an effective
wo b@sapwset i c anount of a compound of the i nvene¢DGBa®?7/003871
defined herein. ~ A conpblind of the invention as
defined herein for use in the prophylaxis or
delavngrenpreyentingdhe ensas of tastswn@e te endnti¢araenddp Alisidh b\)ethod
oun
Sy feS BOERORERE o YRR rthosg HRol § Bo et fTRE i pon
of a 30 nedi canment for the prophyl axi s or treatnent
*  pmeihef foethsedtrentarest ofra caoneli whignmettedi cammhsbg adminjatéring to a
P 03871
P S s epmE e o b Wl Rironzec
RYf he abeergeRfairey fQ,Sdﬁfﬁﬂoﬁl on nediated by a cyclin
dependent ki nase 5, which nethod conprises

. .@G{Etlﬁﬂcﬁb?men&obi%é(lsgm}%ent' (Br é\%@%n%‘g Pe%fulgﬁodwc&qp@ und

of the invention as defined her
BrifeRseacl adlissase é@tﬁ:@rrr@ndlﬁ@n medlatirrehip)eHepOGindi sidsest

MP@)I&E&@&H@& Wil a t erEéiJu@taﬁgnt%u SY5h %Htl—ggrﬁ)c%? g&éﬂt),

ki nase met ho conprises adm ni stering
whigh Bethqdcanaises RemMEbTterinade ip sitieda aomepaund @mheommgon

\E‘I@érémQﬁe BRESsdstafe JFh:%nH;ﬁ@n %%d%té‘oo{]ﬂ‘,pﬂ%g% gfthé H@velo&megt of

i nvention as defined herein for acture
relgieRsfimtherssid hR@PEHIAEANEXI s or treatnment of a

di sease state or condition nediated by cdk5 or p35.

. AQ\e’t’ho'Eﬁ@r s %eﬁ&tlzﬁ'hg?ﬁ@ﬁbﬁéﬂgcé?lg té Be ahﬂ-\égﬂéér c—:‘F?'ts 9%Lé\quﬂg or

rﬁsrel n for the manuf acture of medi canen

YRRy thednadegice; §f segisiante t N aniicangaresent®) @versmg
re6isinté @Nan BRELEARH afontCally %oféhu%?r@ , th& ki o‘? SASHL-ShALS

or c? eg’aﬁﬂon bei ng of her than hei ner' S di sease,
\"}g‘{ Ing ofi evRNting thecensgt offresigianga komn antseanser agent,
wihieh theehoaf coﬂ*npfr@gﬁ@@m%éﬁénrfghs al sﬁ]ﬂé}éﬁi bt‘i’cﬂar@&n ?rfaé(ﬂféﬁt wnth saxd
rein for he nanufcﬁ%fture of 15 nedi canent
ﬂf&d:ﬁﬂ{}?ragge@ Bicompaditeite We'&t"’d’l sease state or

condition nediated by cdk5 or p35, said disease state

. mmeﬂﬁfdidbtﬂh@ﬂreb&haﬁ dﬁbhbﬁﬁcérhﬁ@ s@b e UHIRHRHR L Rtk MEwith an
of the invention as

di.sease. " v& &‘ a co oun
HLTGRRBST R8N i 9TomePad CARRTISACMIBISIING fo fbHbleahB Resd
tﬁ@'eot eh eomb@myéfam Mveritidn! RBCABiYth&f is&hdiz8356d BY %eeat%nce
g% Ea 8 (ﬂjﬁae” sed by el evated | evel s of cd
rLt%gs's nge %ﬁ’ﬁ F3PFeta98Mt nvent i on as defi ned
herein for use in the prophylaxis or treatnment of a
Biologicali/tigise state or condition nedi ated by cdk5 or p35,

said disease state or condition being other than
The biojigiciakiagtivitys ol iitse @smpotrust oM ieofortulties R ear (1) and the salts

f Jako a conpound of the
partiut gy e Bk B TREBE FRoror s 6° PR MYRIOR BiigioguFan be
measurast usitg dat eesHys afet dorth mietas exatnples IWlow Ofod icikhiPplen®giigdtRstmal
titration %gloﬁr%géy C(h"dij?’ Xpe}s‘%'entsdcljg’s%ﬁged in Example 6 and the anti-proliferative
activity assays described in Example 7. The level of activity exhibited by a given

compound in the ITC assay can be defined in terms of the Ky value, and compounds of the
present invention have a Ky value of less than 1 micromolar. In the anti-proliferative activity
assays, the level of activity exhibited by a given compound in an assay can be defined in
terms of the ICso value, and the compounds of the invention each have an ICs, value of less
than 0.1 micromolar.
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state or condition being other than a
neur odegener ati ve di sease. ~ A conpound of the
w0 poosft406n as defined herein for use in the prpEhgBaco 503871
or treatnment of a diseas@2state or condition
characterised by elevated | evels of cdk5 or 30 p35. *
hERG A net hod of prophylaxis or treatnent of a disease
state or condition nediated by cdk5 or p35, said
In the laiesk@9e astumbbesr af deugysd bp}bmmecbb}" thge 08 IRDA  tHaainto be withdrawn from

sae 0 D20 Myt 9o SR GralS) DRHSR ek 2ol cusenay oo

malfuncﬂl@ﬁS/!’OMSéulfS@?ﬁbB/O(&WrﬂOB&Y]a sﬁﬁa aﬂ‘&bmlof;ttbes;mgjrmgs &vas the
develop%%r{t%?tar bﬁhﬂ]?aes 5%8%%9 él?eapltﬁgl?niggﬁl%héaéhlgﬁ % ne ﬁ %{Y cells. The

hERG mneelns ofie Af aéammdobmgtpsmxpthmas\nels the Gest rrmmubemfof avhich was
. o Qi : )

onsidd FEASRAS946 7 B K TR g £ Bl 37 . an

Jan, Y.Ne(l98@k deBepertamily of Sornl Chemarsds. NmMrehS‘tﬂiﬁaij 6y@hprtieseisphysical
' : i [ . reqf o .

roper @i SHERL bl i B BEd bBE 2 Spfheny g,

C., Curranv &hEi, @nd deatieg.i MJd (hea%i A Mechanistit bioll Betweeropinyrihexites! and

on calfed CSEAAEA s K838 O (GO B e, o120

307, andifirgtieave MO d VWasmiei $ 8%, Genétriys BarandRabertaon (A, §1295). HERG,
hetr.a .

o HunBE SR BRERGPINE HGEDEMSLEY 4oL 0 AR el Rince
269: 92-@5rrpound of the invention as defined herein for use in
prophylaxis or treatnent of a neuropathy, such as

The ellmllﬁpnpﬁfe%gl?qq@[m&lpgt agtivity tref@eing hath imperi@itnegnsileration in the

develorﬁﬁéﬁ%ﬁgm hphiRQton' s di sease or Creutzfeldt-Jakob
sease.” * Theuse of a conpound of the invention as

The coﬁh%hﬁtﬁgf fh%rfgr‘rﬁ‘ulé Q) ﬁ&heloWﬁEﬁ@CJdﬁfnﬁ/ &id & goba é@ﬁ%ﬁl@ﬂ%iween

for phyl axis or treatnment of a neuropathy, such
Hspo0 @ﬁ'bao'prew'w%?w hEREW@HWt: N Pagichlsy, thﬁ&ﬁmApszmsp fmyla (1) has
a mearﬁj'lég,%af%fﬁje 'éb'éﬁhétnSERG ﬁlaﬂ'lssﬁ%%?er%apﬁuﬁﬁ@é dhe Iéfo \‘/)%Yues of the

di sease. " hod of prophylaxis or treatnen
composl ip g HYIAR P °§f@€4’$'°§sa3§a¥fer T%W@POUW&T rfepadlay?) eashamean ICs
value a%\ﬁ& HE R 8B gréatdh #RAS® uNrlunt i ngton' s di sease or
euzfeldt- 20 Jacob dlsease whi ch net hod conpri ses

The coﬁ*@ﬁhtﬁlﬂssbﬁﬂien@vélﬂloﬂ Rk fRiVaniageHRLADMEE bRfYertfes and in %ar’ucular
erarfi)eutl cally effective anpbunt of a conpound of

beﬁe”‘f"ﬁ()‘éf Iptpution. defl ned herein. Anti-fungal,

an |-rotozoal atl-V|raI and ant|-_ara3|t|c activity
Treatment.o N Ney S. S ang reila Peir aCId

EB RPN 0
aI ts al line for ms
The cofgpl i gahet iRy yava OB a B o aac%tmg aghlty and hence
are uséliitih *f@raus&nnttréatlagt alsviafing 25 pteveptiid toHiRlcdks PHERMIEE Sliseases
q ’ﬁ% the invention are useful in treating infection by
and condiiqiSgeni ¢ fungi, pr ot 0zoa and par asites where

Acccorgﬂglgﬁ{n: %gf&@ %@%&n h{% gn Sarrc]f\)nrdgg tLg ussésgfC Iaagc?nqpoundhof the

invention as defined herein for the manufacture of a medicament for the treatment of pain.

In another aspect, the invention provides the use of a compound of the invention as
defined herein thereof for the manufacture of a medicament for the prophylaxis or
treatment of stroke.



In one enbodi nent, the invention provides conpounds of
the formula (1) and sub-groups thereof as defined
wheoosiomoBor use as anti-fungal agents. 30 ExanptB&BR§07/003871
fungi include those that 63dre pathogenic in man and
other animals, for exanple: ~ Candi da species such as
In a furtk@ngssat, aﬂhbim%rﬁnoamﬂmﬁﬁeadtmaudse opiacedgound of the invention as

cetne it 9 BF GLBL B e LR BRr{f B8P TR O en.

In other %%%égﬁ]ooﬁéegggﬁé%va@ Aspergillus species such as

am ga us, Aspergillus flavus and

A&%‘R}%oqfnhlo\dﬁ'\e iR <HEbn a Mbﬁﬁe%ﬁpé?éﬁﬁ%rs&%% % t?é’é%ﬁ\eﬁﬁof pain.

crosporumcanis an crosporum gypseum

. AEQB$$EC i rl%ft f8 RRERIARS as 5d|§r indq! ﬁé’f@ﬂhiﬂroﬁsé REChE Sreau&lbn or

yton equi num I chophyt on ment agr ophyt es
chimination @lﬁ@phylnoam Peiigtt f0. @ BRIl FBEhRE chNENBRCBEiFRNg from
pﬁ nExophi al a werneckii; ” Fusarium species such as
u

Sariumsolani; 10 ™ Sporothrix schenckii; »
. TE@rUs%' d! 'é%&)@%'o?%eslkl@éht@ﬁ HRejHfifkd hér‘é‘iﬂ folvl lﬂ{élmanufécture of a

terrrarl a species; "™ Ceratocystis g
n@ww@%dm YR® gR (e sedition 13 elmvllé?tmnn? hgﬁ'arlﬂu?npa’ﬂent (e.g. a
niRinhEsch as SRGRAN)VIHERY Yohipaint 1. yeasts, for

exanpl e Saccharonyces cerevisiae and Pityrosporum

»  THRAfEES StEipdmd dPtie/hosph WY dfiRee wanefoamiﬁb manufacture of a
Pltyrosporum ovate; ™ Histoplasm s % gl es. s

nppci¢aspPt SRR thea pesfimiant: of anp e oREIhAEEoE @@, ggmatic pain,
RREAA PR dbRbyRm, SHAIcasin, A perafycBlan allauyize posiusperatie pain,

wobioands ELRBSHY nirsagrs. RETRo8 Fal Peterts denl

o&%m@ﬁéﬂrﬁ‘@é’é her piLibe; niseolesicainpainprmiszaskelapedan, 2ancer
ergrjrpn?z protozoa include:  Trypanosona cruzi;
rE@F %Pév%sﬁél?m@m for exanple the L donovanl
L, . donovan

Ll Eouqégf t@gﬁ%ve@g% F\%§efc|?d:;\%ﬁrﬁm38 el&?e lg treq_mg %g 08%l 05 more

of nomcep’uon, somatic pain, visceral pain, acute pain, chronic pain, hyperalgesia,
allodynia, post operative pain, pain due to hypersensivity, headache, inflammatory
pain (rheumatic, dental, dysmenorrhoea or infection), neurological pain,

musculoskeletal pain, cancer related pain or vascular pain.

= A method of treating pain in a patient such as a mammal (e.g. human), which
method comprises administering to the patient a therapeutically effective amount of
a compound of the invention as defined herein.

» A method for the reduction or elimination of pain in a patient (e.g. a mammatl such
as a human) suffering from pain, which method comprises administering to the
patient an effective pain-reducing or pain-eliminating amount of a compound of the
invention as defined herein.

» A method for the treatment of any one or more of nociception, somatic pain,
visceral pain, acute pain, chronic pain, hyperalgesia, allodynia, post operative pain,
pain due to hypersensivity, headache, inflammatory pain (rheumatic, dental,
dysmenorrhoea or infection), neurological pain, musculoskeletal pain, cancer
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L. amazonensis, and L. venezuelensis); L. tropica; L.
maj or, L. aethiopica; and the 30 subgenus Viannia with

wo oaos/omm@BH species (L. (V.) braziliensis, L. (RCYI/GB2007/003871

guyanensis, L. (V.) pan®ftensis, and L. (V.)
peruvi ana); Toxoplasma gondii; and * Trichononas )
ralagt maln . vastular baint Weich endiioat eemprisestasininigtaning de the patient

<BrapeReall ahrE Sudhol el RIS pLink (BN ES cBined heren
i Lhic : 84,0440 : .
EeaRhH ShSHETRE AR R e b ey

trpainasit bf straker s such as: ”~ parasitic roundworns such
as Ascaris |lunbricoides;  parasitic flatworns such as
A inethpd farstheiptophyéaxis odecaiiventsof skoke ingz Rpten $yRl as a mammal

(anﬁ&ﬂéna?vgﬁi%ﬁ N ENELABHAL SAMRTSUiE® th8Bfierd!d tAerapbutically

coimpoun he I nvention as defined herein for use in
effactiveraopiupt aka sompound efiberiamention ag definganersit-ot ozoal

or parasitic disease state or caondition (other than a
Adtanermedof thesinventiospgidefioed briginter yeam» Appprotective agent.
fal ci parum, for exanple a disease state or, cond%gj on

A Imesthost off Predenting eimresHeing dgyranak pRaee i aHglight syifpring from
sﬁr%ﬁe,”%g’cq’f rﬁﬁtﬁgﬂp%iﬂgriﬁs tdaghihiseang | @n the gefidntedn effective

erein for the manufacture of a nedlcaqggt fgr t he
neuoRStEEivERNARUNt PEACABAEUNSE ofdhe inNgRION 35 AR Derey}-

arasitic disease state or condition (oth t han, a
Teseass roNRowE STV SURn s ped PPIR it i traliure of a
hadiSdReHt UB) thef BeveMRANraedudtion e siek $if atrekelin pathatitd abrisk for
characterised b response to

, tibod 0, Hsp9O.
stiskeoar esMpIge %@%%Eﬁ%ggﬂpggo aﬁy PPR2F MAte r|8¥ f%&?ransggﬁ%:cedpfrom
REOHISZ OahfiARmBadrAS| binercbcReRss att@iat ohymaterisionpn diabetes,

(other than a djf ai?e.st ate or condition due to
tpgdindgmimang afri@ @% 18837 for exanple a disease state

or condition characterise y. an _antjhbo p
Rlabenud LI BERaEcon SFe S0 LCPby g BEPY B o
r‘%lkttg%;@rbké th Eﬁ@hts siheskeof strokepfop@datiplef a phternit exbibitingrany one
as define erein., 20, A compound of _t. ' Lon..a ;
oot e el R E M OF SRR bR S
hypeath&sH, didbeted, hppalipidéraiaame abiafierilationondi tion, for
exanpl e a disease state or condition characterised by
ANmatHodbre Yhe @epenten bo rédpBh of Tisle ofistrolef i paiignioa@hdsk for
of the invention_as defin rein f t

Sroke. FirsaPORIRRPoOT TRLTDD SORyT ey o i SADBK fiake from
jasegal dihfeasatisnat ettmrosterdsis,i omrterids fhypertsnsinn, e diabetes,

di sease stat r..canditio rj . N th

oty B e BRI DR R B hinsterna o e
patph wh aRestiver therapatiiceamondt of & congedundi of dbe énventiereas defined
ﬁondition, for

erein.

A compound of the invention as defined herein for use in the prophylaxis or
treatment of a disease state or condition mediated by a cyclin dependent kinase 5.

The use of a compound of the invention as defined herein for the manufacture of a
medicament for the prophylaxis or treatment of a disease state or condition
mediated by a cyclin dependent kinase 5.
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exanpl e a di sease state or condition characterised by
an antibody response to Hsp90, which nethod conprises

w@oimsu®BLri ng to a subject in need thereof a PGDGB2007/003871

conpound of the invention%as defined herein. A
conmpound of the invention as defined herein for use in
Armesibed fatidhe aropbylakiagr treatment ef aidispabh state be conditionohediated

e Biierefitst <hReB SRR sueifodontn B 20 Mg o = sepiect

mneed $feeredf accummmdmﬂ thef invérdion me elefinexhhexrsindef i ned
herein for the manufacture of a nmedicanment for
prrestaed foplleipting or reylusingrtbe dncidengetdia dinéasst $tete of candlition

rﬁ@d@@d t{ySéJE);EIm @%p%wd@ﬁ%ése g- @hlcﬁﬂm@oﬂ%isgégaﬂgﬁé’fé%g to

fungi . reventing
3 §%¢<‘é|'mge%@erqw @@pm@ﬁum ofihe dnention asdefineddeseing
mammal , e.g. a human) by pathogenic fungi, which
Tha H%ﬁjo%ﬁ?mP%? Ofa*hwrmeg @} andelingdhesipfedhe imanuéastire of a

m@&&&ﬁén@f&oﬂ%obfb@hﬂﬁxxg hg: kBY@REnt O 8SqideddenSthte or condmon

herein. A conpound of the invention as defined herel
m%@af&ﬁwy&dkﬁmapé%es and net hods set forth above, and
S described el sewhere herein. 10 The use of a
PicP BPMPPRNY FiiBRINVERLNsad#Tingd dverrin &rrihe mranufasture of a
lﬁ@dﬁb&lﬂéﬁtufcﬁ e Qropﬁﬂgk@awlﬂ{eatfn%nttdfea estee §t>é'te°-' o?rcondltlon
(g ﬁgeg %&('5 of the di sease states or conditions
gdle ePh P35 sgishisisease oHatsr o condifioumeing ofes than
Amwambr 98isassd] efuntifgtoR s liRieBsd\bl Orediff@BCidkbb diskase.
conpound whi chis an antifungal agent (e.g. an azole

H’fﬁ mémmbomg@rﬁd) of tAS mvénﬂidiﬂéé@@fméﬂlhé?ém SRHRO Phdriufiture of a
t he |nvent|on as defjned

r n
FERERTISU (b5 i BROPTIFKS ' BBAGARL vl GFEacs aiHE or conditon
raadnafeunlgplcda@e:m p3%. Shid Ascagd| Rateddt tontMd baBgNsther thin a
%QF a i nvention as defined herein for use in
'Rﬁ“é Pﬁr@ Ivg ‘aﬁﬁ%g or reverS| ng the devel opmsnt of
esi stance to an fun ant. rotozoal 20
TRl ST Sorbodil ddhe inveni s’ e sRlkep J7Re Miandtactie of a
naadhcalﬁelmtgﬂir ﬁlgeplto)ohy:lamﬁdtm freatimsne cbf éhgﬁ%&d gta’;]e ‘BRecondition
a t vent.ipon as define erein
c#wgfac?ﬁgeﬂgax[%’ Fqﬁirlgvﬁﬁ OFCAkﬁé) é rrent for
a

%%rgﬁ:ﬂgﬁoozfo%:eo{g]&%\ﬁqﬁoﬂo?s %ﬁ%#d ﬁgfeg i o8 g'S%dB nihe prophylaxis or
t(emtrabrlr afbd yliseasastate fourgaditiery etred)atéd bp rcak® o ,p36£ 4id lisease

sg%t?i Vedn%lﬁllogf‘bgedrhe o%%%arﬁ?—(%ﬁts@ggls %ega]‘f’?tfea efét?ﬁanS disease or

Qrevtéddtrlakalgdisease. A met hod of preventing or reducing
devel opment of resistance to an anti-fungal agent in
A qoatpoend fethg. ingerdiiomaas plefinech thereimiforc lusereh htbe prophylaxis or

tRUMRELSESa ARTLEL $HRE 'oPohdition mediated by cdk5 or p35, said disease

state or condition being other than a neurodegenerative disease.

A compound of the invention as defined herein for use in the prophylaxis or
treatment of a disease state or condition characterised by elevated levels of cdk5 or
p35.

A method of prophylaxis or treatment of a disease state or condition mediated by
cdk5 or p35, said disease state or condition being other than Alzheimer's disease,
Huntington's disease or Creutzfeldt-Jakob disease, which method comprises
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the patient a conbination of an anti-fungal agent,
anti-protozoal agent or anti 30 parasitic agent

w@ prosherabl y an anti-fungal agent) and a conporem™GsR007/003871
the invention as defi nedéferei n. WO 2008/ 044034
PCT/ GB2007/ 003871 '/U A nethod for the prophyl axis

é’dmlhfsﬁéllﬁﬁﬁetata Q)@f‘ erﬂ'nh %%b@tthéiéom thieapeuiticany effedte amount of a
I nci dence) di sease at e. or condition mnediated by

FEPIBIN \Mﬁt%'nﬁ%‘?t}?@cﬁs‘j@ﬁ W¥BY- adninistering to a
subj ect in d thereof a C(?ﬁbl nati o

' ﬁfm thed Pﬁ\?@i’??‘gﬁﬁ‘sa%r tERAMEL P! etigeer q?i’? %rncond%n Médiated by
&Ml orf;i%g@bld cﬁééasewtﬂé@zeahdlmh lesing ot:malr ﬂsart a meErodegl@)eratwe

485k, hebe RS8R Gheee Grideie BB R trreot <
ﬁh@fdpeﬁhmglbffeamlel arfoudi OZ® edmpsunaindf Ithepmwerstidnl a5 dbfingd herdin.

met hod for: (i) sensitizing fungal, protozoal or
»  Ranéthbd of pRiphglakie wmreaMemtfoﬂ agivée,ase atdte -op conditaathavacterised

A i
BB o bt BHLE A DA% Rl B R 1o =
patient i oed dadareof adheiappaticalhi effectite wgnour(thf ig compound of the
reversin I si ance to an anti -fungal,

WNET 'Oﬂraﬁgdo 'SSP inti-parasitic drug; (i v)

AL i S L P i o
peatwent bha nehwpeﬂwesuabfasraasermhgrat eeu@paﬂnyan’dwet ’fh@n helmer s
?%%'%?£ %G8k s e%@é Ior @Peru?z?éléltj-.gakogrd%%asgm' ch met hod

€s adm ni's ect 1 n need thereof a

" R%BQ 3 !a?{j&rrﬁ{?uﬂd %?g%gﬁ\{%tleﬁ gg P@fn‘uéﬁ" R&HeinOBr 8% rqgrﬁdfé‘&gre of a

ereln Wi ant i - pr ot ozoal
orediatienpfardké praphdiewg or traaimant of aff@ﬂrqm@w ﬁé@h A AtPeppheral
wﬁ'i"léﬁgtﬁgt ﬁ%\rg?ttﬁép ﬁdzh%fmé?%r @SddskC H@l‘hﬁﬁg?(%ﬁs chlsé‘e%@dért CR—:Q:zfeldt-

conprises adm nistering to a subject
decab diteaseof a conbi nati on of conpound of the
invention as defined herein wwth an anti-fungal,
" AnmisthacoobAsephyiaxis ahtirespaersel RcneaBRthvp #ét%dfefﬂphera'

nSud Q{h Cbﬁ*{e'rztﬁgn Qﬁg&%@b&%&% ‘P—fun@lﬁg’tgn s2isease or Creuzfeldt-

resi for the prophylaxis or_ treatne
(Jeqcobadus@aﬁeawfmh methpé@eewrl@ﬁﬁ mMipIFESTing e ieaies '"d?ees hereof

di tE&%@@utﬁ*faW Brf&tive ARSuhi & BB RhE BF e IM% laB defined herein.

undergoi ng treatnent with an anti-fungal,

Antpfu?t%'é\li 2Rl r8EsRal, Antiditdl 'aﬁ@raﬁﬁl-]édrésldﬁléﬂtwﬁ“ ch met hod
€S admi ni stering € subject a conpound of
Compo&nh&s 'o?“ﬂ?é‘tp‘ré%!én@%\%ﬁtlﬁﬁﬁh@%’em8&8' dddlt}bheééﬁsnaﬁd?@rystallme forms
| sease state or condition nedjate t he

thereoidiay oA HBR 251 e SMEPEIRAAL AF Yl SPLATT ARG GPOI
anti - t I ti- t d .
In pariEular SBHEPFere] P IDHATIOp e G5B ol SAh TR Satggenic

fungi, &Btoé@é and WagAites whetd mRIcRbOBPBe Pathadén ispRirmaily associated with
g; (ii) aIIeV|at|ng or reducing the incidence of
an a“t'P@%M repRese P&1fP0nt i - fungal , anti-protozoal or

anti-parasitic dru i) reversing,30 resistance, t
1 o e RLESHEL R SR Sl S 200 B0 KSR A1GR bhoroues
thereof asVdefipedll BBfdiRidr Mge B anti-Afigavadentf an an anti-fungal,
anti-protozoal or anti-parasitic drug; (v) delaying or

Examples of fungi include those that are pathogenic in man and other animals, for
example:

» Candida species such as Candida albicans and Candida tropicalis;

» Cryptococcus species such as Cryptococcus neoformans and Cryptococcal meningitis;
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preventing the onset of resistance to an anti-fungal,
anti-protozoal or anti-parasitic WO 2008/ 044034
wEANs@BAGH7/ 003871 71 drug, which nmethod conpPCEHE82007/003871
adm nistering to a subj eég undergoing treatnent with
said ancillary conpound a conpound of the invention as
= Asped@lli Redcibesatin as Aspergihadiufmigatts dspergdiusetavusfand Aspergillus
. fungal, protozoal or parasitic disease in a subject
ngélynder goi ng treatment with an anti-fungal,
= Microdpérumpspetieg@ath as Mitrospgramasinisiand dfiogpspelincéypssumet hod
.,conprises adm nistering to a subject in need thereof a
" Ep'd%@%%%s%?"'ﬁe i nvention as defined herein, which
= TrichoEHyberd spevieh anatc ber Trinédphyion lequiabime ciehenhydaru grentagrophytes
7te?i st ance e.n%. to said anti-fungal, anti-protozoal or
and I ?F-”B’? HYPHT drug). As described above in the
= Epidérniopbytoe flocopspiar t of this application, conpounds
. £ haxﬁi n%e /'90 i nhibitory activity have been found to
XOPUGR WYYt ent anti-fungal activity and prevent the
» Fusafibmdpedkspuanas Bisariggi s¥fatice to anti-fungals and in
rticul ar.. Hsp90O dependent resistance to anti-fungals
" SPOf%ﬂ’/BF%%%?@’?’{' it has been found that inhibition of Hsp90
»  Penidliti\egpbyies auchr asiBewcitling rulevsl opment of resistance to
. Al corrggnl esused anti-fungal drugs such as the azol es.
CTPRES SR pounds of the invention will therefore be
» Cerateegétisl piliferat he prophyl axis or treatnent of a range of
f | dj .and conditions and wll also be
) Ch'yﬁ(g%?’al”? \/(A5112§§L§7Z'adm nstered with 15 other anti-fungal
»  Helmdmtbgmrisoncspeaiest he azol es, in enhancing the activity of

. . - fwpngal drugs. The antifungal activity of the
Pae%/%ﬁz}ggél}lnvdaﬁogp the present invention nay be evaluated b
« yeastietfer ekamplg Saecharamyass Faiedsae A cPIIARAORYT Fppcies such as
. t i binfodpordbSalbest is usually
P’”@%’%’?ﬁgﬁéﬂggpér@p%_|%<§O£1 ser? es of plates or tubes
 Histaptasned snesipsausies abitter/asis capiv/a@di um 20 each plate
. ; o containing a different concentration of
Coc‘?@'ga%ég%eel(:eghpound and then inoculating the nmedium
= Parasbedidipides spenigs: a8peci es. After an incubation period
. re examned visually for the presence or
Blasg@ecg%gbﬁés?ungal growth. The mi.c. is the mnimm
in anottf? R diAbMOthd GRBhEGH pfRides 3eRiouhta @R lthg fawitia ([Themd sub-
conpounds_nay be used in ani nal n?d|0|ne (for exanple
groups tharechas defiedifisrein §r ussss ARHPEPISZR 88 humans) .
Fungal infections in animals agai nst which conpound of
Examplesef irpipeen in6d8s defined herein nmay be used incl ude:
. ?:gpg‘é'r%%bmacd'ré‘ii; mycoses - i.e. fungal infections linited
to the outernost |ayers of tgg gki n_and h‘ai re 38 onai L
»  imishitashepiess der expmale g da) IPNovaR: comReKn by SVRE -
PESRGH, dridt/o chgI?aﬁ)P'tHéeLf. Mhéxiddal compext($ phaimbpaties - L. mexicana,
restricted to the kerati n%eg Ia.er_z of 'thf skt}qn ica: and the
hadmazogAasiHcANsk. VenSauRie e Jéoﬁﬁ% sBEI 1 EMPRRG T
EiigRAld QRBinialWitH f6UP ehalirhSpatRisniLs(V. shriagitibrasie QUV.) guyanensis, L.
ti ssues, nuscle, and fasci zj;
(V.) panamensis, and L. (V.) peruviana);

= Toxoplasma gondii, and
» Trichomonas vaginalis.

in a further embodiment, the invention provides compounds of the formula (1) and sub-
groups thereof as defined herein for use as anti-parasitic agents.



WO 2008/ 044034 PCT/ GB2007/003871 72 ~ Systemc
mycoses due to prinary pathogens (these typically

woediogion@mse primarily in the [lungs and nmay sprPE@GB007/003871

ot her organ systens); andé® Systemic nycoses due to
opportuni stic pathogens (infections of patients with

Examplesmﬂmmsndeindudemurwncmmd aet herwi se not be

ect ed 5 Part cul | es. of fungal disease
pftr%tst' Csrof%gw b@r?p%f%ssﬁ’g&r PR nvent i on as
rehedditie dlatvmrmlsnsmmy abethasedtasitic | tretheatode Desrmal @pdny Sehistosoma

";P%Eseﬁfi ons such as tinea versi Col our (a superficial
é’ infection of the skin), tinea pedis (Athletes'

5 The inv{rﬁ%%Iso&%rg\ﬁ@?scl?lpértatar(SUperfi cial fungal infection on
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nea bae (fungal infection of bearded

/fi‘rc%ﬂ-@ouné ?eﬁgc@&é’rﬂfon a%aa‘éﬂﬂéac! hePJnﬁ%} ‘&Qe% dhéf’pr%ﬁﬂ%ﬂs or

Kin"ar I asl s such
tce@muem cafsa &ingals pekazgat oropasasitiodigtassl st@tarmlcdndiﬁd:rs(other than a

LR85 555 ARSRGPART NN by f BB e

state@mcpwmrsmadsrisedmmibaﬁy resnPmeg tpiHﬁp90
H stopl asnosis. 15 ~ Bl astonycosis, a fungal infection
e wdeeofl aingppeurd ddbadiventidn gs defined Kiergin for|the asinuéacture of a

rﬁg&%eﬁtnfo?%é gi?épriy&x%a‘on‘ %%Bt?n%ﬂ]td?n @@%EC%P{&H&”& parasitic

at nent w
dmaseABtratejrqngsanHtmn é@(t!aﬁlpltf@n m/@bseaee Getal¢i of acsingitianddue to

%%’rﬁé&h\dr% rgﬁ%@%‘h p (?Srmna %%Egé Ha%sgrsco?‘ﬂlg@n,%aracterised by

ergrc pergil'losrs

IsPdibgtly respanse tol Hepdot r i go i nfections (fungal

infections occuring in folds of skin e.g. between the

A owthagt for fhermeplsylaximorttr@tmmteofa?rfnn@maa,otoapali atf parasitic disease
[ ( [ [ :

T B FRlqn, (G R Y Rl el o NRR 005 % Fidtnodium

fastparuinoifeloepoue ¢ distgse siie or agrstitidnscharacterised by an antibody

c

@E@{s%‘%ﬁo@por bSIhlﬁ%'Elio%I'_Fb?hﬁrlses agﬂﬂﬂgﬁhhg% YGRS Sn need

theieqbs gomipdenrd ef the invRipitar 2 dﬁfiﬂgd herqmar a-acti nonycosi s.

N Penicilliosis.

A compound of the invention as defined herein for use in the prophylaxis or

treatment of a fungal disease state or condition, for example a disease state or
condition characterised by an antibody response to Hsp90.

The use of a compound of the invention as defined herein for the manufacture of a
medicament for the prophylaxis or treatment of a fungal disease state or condition,
for example a disease state or condition characterised by an antibody response to
Hsp90.

A method for the prophylaxis or treatment of a fungal disease state or condition, for
example a disease state or condition characterised by an antibody response to
Hsp90, which method comprises administering to a subject in need thereof a
compound of the invention as defined herein.

A compound of the invention as defined herein for use in preventing, arresting or
reversing the infection of an animal (such as a mammal, e.g. a human) by
pathogenic fungi.
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35 ~ Monoliasis. ” Sporotrichosis. W 2008/ 044034
PCT/ GB2007/ 003871 73 Fungal infections of particul ar

WO ni08/0ens4 are Candi di asis and Aspergillosis. (CeopoBae3/003871

of the invention also have’ anti-protozoal activity and
anti-parasitic activity. The antiprotozoal activity
Ofe wdeeofcpopopoutsl affthé meepiomsendefined dweteio forrthy mMemufacture of a
t r._exanple by .

ASFEIRE, O i R R P e B 8 B R gl (suer
gsra mapnalpe.g58vwinah) iy patooganevahgi( 1 C50) . Exanpl es of
prot ozoal and parasitic di seases or conditions for
Aviegitoddonprevaniingo Birresting dr nevending thenafigciioroofearuaredal (such as a
' el a [ yp o AsSL S). - :
In Lr%g [ oehg'c%sg%ﬁ%@ fﬁ’gsp%ﬁo%emée%%@pg&r@é%rr)é"eﬂ&d;wuz?qmp”ses
anninistasioatd assubject in heateihedtiol e amepoand ef theyinvértion as defined
l%‘?éiﬁ‘Si tic roundworm Ascaris lunbricoides. ~

ei shmani asis - a di sease caused by parasites of the

@Sémgodrﬁuj &Qﬂ@ﬁi\/@ntié\%a—@&(&mea%gpe% r'ang of ﬁ{ealﬂetsia%d .methods set
se caused by the I

di se prot ozoan Toxoplasma gondii .
fexdin abevss antl asides¢ritiediedgenihale heraindi sease caused by the
parasite Schistoma mansoni. ” Trichononiasis - a
Eexursl ¢fya corpeurict afdlle tvertioneasceaiined heyein ar thanmmsiufacture of a
n Trd i 8. i Vi ral
AELERE" e o TECENAERORE HORRER, o apfrtf ] Eibase stcs o
evaditipondesstibedtherelppl i cation, infection of a host cell
with viral RNAVDNA results in a substanti al
A eembisetioroaf afcopwiotiod af theriovasition sprddiest hetamavitisan dejlliary
' I : I ' id, and
SRFRpPUBE B0 RAOAEH kot @5 Yol HENARE AR o0
. o . n Q -
PRSIl Bt ORGP BbuRAS AL AR corne
hereipi withy ani aneiliand dopingiung) vdficht iseani agtifungak bgentf (.. an azole
- Lo aBrotein generated in preparation for virus
arn@pnlﬁggétqeg "and it has been shown (Nagkagawa et al.)
i.nhi it or I [r replication., .

A BapAR BRI S 82ReB)efly W e FEOLLG AL g o
reersing tha develrpmentpfviesialancaiftean ent-furfoat agratEing-dogtozoal
. or inhi bi L . 5 Ll cati B
el Sy rubaraSll, HoRhr Yoy 4 g FRULEFIGRRY, corpepuiistored

taereplond of the invention as defined herein for use

in the prophylaxis or treatnment of a viral infection

herusegi ofl cafheaasledf the Inverftiontasedefingp dietedn farlies manefaciuos of a

: - [

REAHE or ToBrodlor P IR D, boen GUPBI e St or

andirpar aritiqagsti | prefereblp mntangtngsh gent) do pravaht, iredwwet dromverse
' [ o laxi ,

(2 Bolieriher 57385 Rbnge O 112 P RrCRladf, 4PN SRl or ant

pasiie agenhod conprises administering to a subject in

need thereof a conpound of
A method of preventing or reducing development of resistance to an anti-fungal

agent in a patient (e.g. a human patient), which method comprises administering to
the patient a combination of an anti-fungal agent, anti-protozoal agent or anti-
parasitic agent (preferably an anti-fungal agent) and a compound of the invention
as defined herein.
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the invention as defined herein. WD 2008/ 044034
PCT/ GB2007/ 003871 74 A conpound of the invention as

waledosnem3herein for use in blocking or inhibitPemyGBre0alo03871

replication in a host orgdhism (e.g. an animal such as
a mammal (e.g. human)). The use of a conpound of the
Anmetttadofor atiedfophdaxi eeretraatment t(ere ali@rliodc PUredystiop of the

repie %é;e B of QEedkie siafe R OhhiEn %e&é‘t@blbw IHAOWI fdich method

tron rn a host organism an_ani mal such
a@ngnmm@lajlm@’@ngg thargah)ert in nge Iijéﬁg@f quorﬁlplaeir@m@f g fompound

bR Hhehfidh ¥4 b lnérd%?iréﬁ%!h% ém:-ﬁn%Séntgﬂéﬁﬂiibéiw(éht@arasnlc

an anl na SucC mammal
d@uhwae@mmeudss@@sa@tﬁtﬁps@mﬁwg Resliatag by iskP b‘%é‘srﬂegFJPamem

5@1‘&8%% & tHehmtiLlioNGAL Arfithra®z64 for BRtLpBRERC Arud-xanpl es

viral infections that may be treated with the
conpounds of the invention 10 include nfeﬁt ons

fomathpddae 6} sgpsitizing fyngal, rEPtPERE! 5 p@(e}sdg s to an an |—fungal

BhG-BFI@al 6B &mtiSHeasi@s dFdY; r(mvanmag(@romuemgoﬂhd mc1dence of
virus), Coxsackie virus kie.B virus)

Fessiaing it AT AL R Praoal RESET RS Hus i, Mg
@ésél%tbtdnserﬁ-fuhg# Sar(tn%ﬂﬂozo&%pahm “bhsBc\drug) givl pR¥)tiating the

hepatitis Cviru D vi.ru
RehAl pf angant- Mgal( }_@Qrotﬁoﬁcﬁ i@pp&\ﬁglgsér(ufg 3\/9 dae%%ng or
A ﬂngF@Hedoﬁéet 48 re%mﬂalﬁfé\/terﬁ atifuegal esiti- pratc(zloyl or anti-parasitic
r one us Aden Viru a n
R%‘&OWP'FUS’%?W’E E%{Ugré %‘f adrais; x?rg\gof a% 868’[0?{} :r%c i g[ecrf 2
lcﬂﬁﬁﬁialt@rmssﬁ a co%;tdumuldfuae:m\(eatl@aas e\efmﬁed‘ herelri Wwigh the said anti-
Vi Vvir g(Lce}s such as the Yell ow Fever

35@% ?t%?ﬁ})%@? REESYEGEY- as i nfl uenza viruses

(e.g. influenza A, B and C viruses); Par ai nf | uenza
VA rieBRs); for Restpéatmbnt of & jungyl pedtozdat asparagitic dissase 06 esndltlon

S el 0 oL T LBl g e oot

ned EpMpyliicIsh the @sphtiat as yefirey mewrtin aith an rams-fmw/)arélrmotozoal or

(F:glajr@:é:%e litcgg? e\r/vm\;clgg llrj'rietk§oca\? |\QF u%hagncg@rée ggfsthéuggs@n%et e drug

Hesip@scali ruses such as: ” Herpes sinplex virus (HS\/)
for exanple HSV-1 which causes fever blisters

RS Ph e RPN B edingns, O AR BRTY hs“\s‘/”“"“ of the
vihtidénoehusfea gleeaSealstdtesmronsr)dl’tmfbnmdaﬁted i dtspPBni, a subject
eI o Rt A 2R BRE irlgaP antfBrFORR B4R barasitic drug, which

method comprises administering to the subject a compound of the invention as
defined herein, wherein the disease state or condition mediated by HspQ0 is the
development of resistance to said anti-fungal, anti-protozoal or anti-parasitic drug.

A method for: (i) sensitizing fungal, protozoal or parasite cells to an anti-fungal,
anti-protozoal or anti-parasitic drug; (i) alleviating or reducing the incidence of
resistance to an anti-fungal, anti-protozoal or anti-parasitic drug (iii) reversing
resistance to an anti-fungal, anti-protozoal or anti-parasitic drug; (iv) potentiating the
activity of an an anti-fungal, anti-protozoal or anti-parasitic drug; (v) delaying or
preventing the onset of resistance to an anti-fungal, anti-protozoal or anti-parasitic
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75 N Varicella zoster virus (VZV), which causes
chi ckenpox, congenital varicella syndrone and

wabisghews4 ~ Epstein-Barr Virus (EB\/) whi ch cRCEE82007/003871
i nf ecti ous nmononucl eosis, 7Burkitt's | ynphoma and
nasopharyngeal cancer; 5 ~ Cytonegal ovirus (CW), e.g.
drugamhicly nwtiearht anprises acmm&rmg\tommn]edn aengargoing treatnéent with

!
A Sy FE R SRR S LS R B SR RERT ¢
sar coma- associ ated herpes virus (KSHV), whi ch 'S
* Awetbod fortthe treatmerd obfa foaggl, PlolBoplatri masticadletea@in a subject

@r'fo%?@ %ﬁgatm&hwmgg%htl ?u@%f %ﬂn%mto?oaaggmwﬂ @éqg@g ¢ IR which

m vVIirus an
rpamdwqmwwgs adpiNstering ¢ amhechsw Need teseofia agmpeuntael the

|ﬁ0%4tiloﬂ% fﬁ]léé)rmerelﬁwapmef%ﬁ% Wteﬂ?&f QQE%SaB@eF]HeQ‘ of drug

vesi cu ar stondtitis virus
REISINGE Su &8 Said @ﬁtlzﬁ@gab Gl pmmnﬂbaemtl earesitiy dirigd.us
(H'V) which is responsible for acquired inmmune

As descqh%a Ia%be@@wrfev.ﬂ%m@orwaﬁ%f th@%plr&mn chwp(dm\ﬁgtr{aﬂ?ﬂa' Hspo0
Particular viral infections agalns

inhibtoR AR HEves o sRpoURRS Bt exthalt PRiRShentvlingsy aplitisand prevent the

develop'n%k Hﬂ%si&%r&%&o\é'nhl#@ngapﬁé(nd/l'nrﬂé‘it’lcu@ﬂ '90 “dBBERdeHt kékfstance to
ndbi s virus, adenovirus reventi on of

ant'-funae@s Metrareipitetas heenipund Wﬁb@b@a'anﬂi .Hﬁpaﬁeﬂcg\)'ty qap\yeduce the

develophife¥t anfeddtddée 161 ddnsrisnly TBEd ‘éhf -ﬂlng‘al"ﬁ@@%'s@@h fé@}’th@%zoles The
ot her than an infection wth hepatitis C viru

compoufidg of ¢ Jveptigst Wik eﬁeé?lfﬁo%aéefﬁlf inttheg A ﬂ%ﬂﬂ’ﬁ'soﬂf &gact\'{?e”t of a

range oﬁﬂ&@bﬁ?é@ésa@dﬁ@‘ddﬁ@tl@ﬂs aitﬁ@wallnflw ﬁe\Usgﬂal amHe@lF&da@ﬁfﬁris@é}ed with
host ,or gani sns 0 ce can be ermn

other aﬁ*&%‘ﬂﬁbﬁ&@ % YifugFdes 28 3eene s %ﬁéY'ﬁy ®n g\ﬁwa’itbfunga'

drugs. the skilled person. The conpounds of the invention may

be used as the sole antiviral agent or they nay be
The antifgeghliaeticionplithet i:cm'ipduinblb ditthe pregeht invenitdn AGe e egdlGdted by

ctermiiin e Ry R A or) SRATTR (0 FRaRvadrsdS usualy
performad@fyqateparmgpa weriad of plates er tubesnn(zning aisrujitalbléefutrren_t medium,
each pids o 1 796 SRS Hireferf sienfafir o GRkest cOpoited 8 then
inoculatiral taeynéd]umrwltlamedfuhd;a{ repdcine. Attt Tanr m%a‘tmmpreﬁbd Yhe plates are
examing} SEGI9 oI e RETRE ShAkidres of MInei(eeliity Pt S Sy minimum
concenitiat®opequirdd tb ynaveat Bingalgrowihci t abi ne, ti pranavir,

nel finavir, indinavir, W 2008/044034
The coP@DLBE?2 0M0aY @1@38% irv &ninadlt mgdiainer (for iekamphkei m, the treatment of

mammAlgguJIluaéQ ﬁumarT tonavi r, darunavir, anprenavir,
virtide, aqui navir,

Fungal infections in animals against which compound of the invention as defined herein

may be used include:

» Superficial mycoses - i.e. fungal infections limited to the outermost layers of the skin
and hair;

= Cutaneous mycoses - i.e. fungal infections that extend deeper into the epidermis but
are typically restricted to the keratinized layers of the skin, hair, and nails;

» Subcutaneous mycoses - i.e. fungal infections involving the dermis, subcutaneous

tissues, muscle, and fascia;
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hydr oxyurea, VGV-1 and anti-viral vaccines.
Accordingly, the invention further provides: A
wa@ orvbion@Bi on of a compound of the invention aspdEGBa@dA/003871
herein with an ancilliary725 conpound which is an
antiviral agent. A pharmaceutical conposition
Sys@emrﬁpnm&bsa@ due torpamady pdthddemsi (thesa typicallgsoridefate pdmarily in the

L] d which
unghdei ovpiad e SPE BickRtBRTRANE, mul ot ons whi e it
Sysitesmp osobée dfi®ito bhporaustistic patmgpos hdetimrbmeEMSsmi&r igdnune
deﬁé ﬂ&]Ss whb v&o%lq“&ﬁéﬁn‘?éebkcﬁ.bte‘%nf{e&tgd)mese”t It as a

rimceut ca formul ati on)

Partlcufép@Qﬂn?fegg?f%n{;ﬁaélge%es@f‘eg' foF Wh% &ﬂﬂ&lrﬁfs &hﬁ'le |m/entlon as

W th one or armaceut |

definedgwteip iyl e lmdrlhféld@;e adj uvant s, exci pi ents, di I uent S,

Derfﬂl?léép?\gt% infedfibry §u% rSiafidd \?e%léf)logfl\gsﬁfp\kéﬁ%dﬁ??%gatl Ii1n£%ce’§ion of the

nts, or ot materi a
skirﬁktinelaeo@dlsdf\tm«étearﬁooé)nHn%@apﬁﬁdsw@sﬁaﬁﬁémnqahwgﬁieopnéh@head)
tine@rt?}}?l?é(é ehbs ff\ﬁé‘bﬂbﬁ ofkaHar&’ééla%be) aBeRt Sorb Ot () qﬁfe@t"on of

al leviate Some of the side effects 15 associ ate
sMeAiR APR RESA®Py. Particul ar exanpl es of such agents

Muéddal CslRi@Bsis s6ERhs @ral%ﬁb‘ﬁasﬁn @s&}ﬂﬁaﬁ@ ahl %gﬂa@&ﬁﬁﬁdlé’sﬁs
decrease the duration of chenoth erwﬁ)é;aassom at ed

Invasi(@ 3 GISER CES HNCRNSHERRIN te- & oiPIsTEiat ¢ tditigy apd padoghihaimitis).
Cryfp%@y@@ﬂ.nk&ﬁsh&lmh é@dry?{daeécmﬂehmgmé white bl ood

, for exanple erythropoietin (EPO, granul ocyte
H'SWHI@FB‘BH'ége colony stinulating factor (Gw CSF), and

Bla&bﬁh%&sq@ )étfan@n lrFestiontdf Al BhgNand @&bgnbnéls?rtﬁ@%km 20
Thus Fresent i nvention further provides

Invaser FHE%%]t NEeAtiops nf oRAUSE Yith WekaNeH oM Wiy RYSteRIgg o under
tredBERMOAEN GhtifvaktsJon apiMAIDTREGIH, if6rabx AT ABVAdiRN Candidiasis and
conpri sing adm xing at | east one active conpound, as
InVaRiG MRETY i , together with one or nore
Aseigingsas euth §aAlisrgiceBrertiiopllntorady Asigillosi Ci pi ent s,
bufgers adj uvants, stabilizers, or other materials,
ASRRIIIIGRA o1 i bed herein. 25 The term "pharmaceutical |y
Inte@lﬁge Mf@dliloﬁs (faﬁgalSﬁfécﬂitﬂfseJcﬁumfy ihdb18$ of skilt @y obEI@8en the toes or
4 Ih erg) O@F and/ o é{Medosage fornms which
mg&FSe'n f\/\Ft”ﬂPﬁrafrﬂ %%(9{5@ YL AFHredi cal j udgment,
Ma@&tlatn@bdsﬁs (ff@'EgauB‘ﬁasmn obthieaizbua\bitthe fdteg, discienmdm & madura foot).
c @I%S human) without excessive toxicity,
OFFYILHRY ﬁ's al l ergic response, or other problem or
Mucsrnpbogtat i on, conmensurate with-a reasonable
Bla benefl t/ r| sk ratio. Each carrier, excipient, etc. nust
a3y "acceptable” in the 30 sense of being
Gectaarpﬂsts ble with the other ingredients of the
for tion.. Accordingly, in a further aspect, the
Chro %PWCB?%W des conpound of the invention as
Co@érbspteds@erel n and in particul ar conpounds of the
. | (10) and (1) and crystalline and salt forns
H'Sh%Lar%gggas defined herein in the form of
Rhipbsponielessit i cal conpositions. WD 2008/ 044034
No ﬂé%azoow 003871 77 The pharmaceutical conpositions
e in any formsuitable for oral, parenteral,
Paraegutiocahycosisnt r anasal , opht hal m c, otl c, rectal,
Perﬁiﬂ@igﬁé.\/agi nal, or transdernmal administration. Were

Monoliasis.
Sporotrichosis.
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conpositions are intended for parenteral
adm ni stration, they can be fornul ated for
WO paosav®ous, intramuscul ar, intraperitoneal, PCT/GB2007/003871

subcut aneous adninistrati dd or for direct 5 delivery

into a target organ or tissue by injection, infusion
Fungal ifedlibhe bf perticitarafitectat aneeCandidits ade Aspegilosian be by

bolus injection, short terminfusion or |onger term
Compoumdsusi the mnentanalbe have aanigssiozeal dadtivie aipd antitdarasityh activity.

mhe oA .S PRt e R POpRUPay b gesessec by
conventishal methmdau; ifanexamylie iy dejerevnisg dimel mnmtrtmnammdm;m concentration
mnc)%Ffé% ”!a rffé(/élgﬂ% ]g,)ol uti ons which may contain

érs, 10 bacteriostats, _
Exampl‘éQ o?%lr&S atang’ lt‘Fc 3@5%(%?0%8%%)% ofor® F(IICRQD?M bLfds of the
"'exafion a S, sifying agents (for m ng
mVGnth@n‘daxsperMG IuBQfIJHgCIBd@I sion formul ations), |iposone
. [
S A i e B A A
cruzind conbi nations of agents for inter alia,

. Ascéﬁ?é?é I é%hﬁ%nhﬁ%%a@&%élys%d' BYXhE ghl%@ﬁlc réhrﬁlv\%%lﬂ%lcgng Mr:go:des

and rendering the formulation isotonic wth the
" Leishmaniasis nﬁ&ﬁ?@ée P@‘éﬁﬁﬁil kyrRarasitss phheraeoes Lpishmania.

. ToxBBlragMbﬁE' grb?arésqrc hasRetansdd %ﬂfﬁbrﬂir&bf@én' ko FE)ém@' Fdii.

form of aqueous and non-aqueqQus S
*  Schisteseetasis (Riharia h arﬁﬂﬁﬁﬁsﬁ&rﬁ%@ B PAEASHE Sshistane magsoni.
»  TrichBinekiaBisNg aag&0bly (rBnsrittedtdidcdsk YoauSed Wy IheZpdsitic protozoan
Excipients in oral and injectable fornulations,
TrichRAPRAT KARNRYSI Research, Vol 21(2) 2004, p 201-230). A
drug nol ecule that is i oni zabl e can be sol ubilized to
Anti-vikdlActieR{r ed concentration by pH 20 adjustnent if the
drug's pKa is sufficiently away fromthe formul ati on
As discokbatphivte irf hige moemtanlyl sectiormngfethissapplicatioh 2infewtion of a host cell

with virgl RBERIE 5ty 2, B FEMEE S R Pl ol siithasis pwercs

key v1r9||-|pio$e|ns)rehb@dlédeﬁy kijie aiitaheuclkelreadal and ahisn fedquiehtly diveg, rise to
upregu BT A e Rk ABISEs- - CHTRIEORS: S1° BaFyEr & GRiHSP inducton

may beé nelasdist butheastbitiedtidn and ddiding tfufheehiphdewstd wf i‘forsgn’ protein
fro cine, Gitrat etate | ea

generaﬁeﬁclglqggge%'a{n %‘th%\)glu 3 ée&,ﬁﬁg@b%?ﬁ? @?hasa‘éeén SRt Eﬁgg_k_%_gw et al.)
that H$P |9§( Immhrtoosymn bidck -winal neptieativan e AcERBply, dne camponadse of the
. . The at |
mventl%?rgr S (l),\l Eb oen%obrttg é;n\?l%\l @g#t\?gﬁ% /f§ru%_>¢é¥ﬂcb?é]by?glgcﬁng or lnhlbltmg viral
replicatomsol vent) is often used in injectable fornul ations.

The water-sol ubl e organi c solvents and surfactants
Therefarseih ianofhej espedh] ehef oweolicart poavidesne | apdwobod efrthenipyention as

deﬂneJ H&H’ﬁ& LBE% if? 'Ehcﬁo ?Pﬂ@?ﬁé i +atmeﬁtt Q%Bﬁrla‘g iln%%gérflﬁ&%m)irgﬂﬁsease).

ene glyco
N 30 net hyl - 2- l'id
In funh?#\ﬁ%te(h’%h@r%ﬁg\?ﬁ f‘%t hyl sulrrghoil de ?)[/){\/rBOO)I ggleut ol
g‘g J(% cﬁ URH ofthe lﬂ;&ﬁgﬂ%gr eﬁk%cﬁﬂeremr B M%F?LrlfQ@tEFe of a

Iat| ons can usual 2/
anedicament fqrmlnesurophylaxls potreatireot ¢ cmwrabrrtﬁﬁgtlperﬁ@r \(jﬂay@i@ease)
PEG 300, ethanol, Crenophor EL, Crenophor RH 60, and
o pomgiimdbfor sh@@rephylaxisher traatmest f @r geatiiefection (or viral disease),

y@mrpgflhgﬁlcglngré@% é{@ﬂﬁwﬁ\%ﬂ\% gg%ﬁﬁ%@ﬂ{ ﬁeéﬁstﬂgréo'f‘ a compound of

m@rmmmysmamherm injectable fornul ations and can
be used in conbinations with each other. The resulting
organic formulations are usually diluted at |east
2-fold prior to IV bolus or 1V infusion.




Alternatively increased water solubility can be
achi eved t hrough nol ecul ar conplexation wth
wey@Bod®3trins. 5 Li posorres are cl osed spheri c€T/GB2007/003871
vesi cl es conposed of outer4lipid bilayer nmenbranes and
an i nner aqueous core and with an overall dianeter of
* AP poond Déﬂmmdvergloorastdménécbhedelmﬁ)r ubgy o lolpéiadig 61 ibiting viral
95’(@‘1%% &%@BEQQ\ g(% gbgHgﬁlma?g &e%sggln%élgg% Rgman)).

osones cones
) I(l:-gén %é€ o S%p\%ltu@ BP h%WFr‘v nk)&? ?Q ggfslrbe:%@errg Ob C d acture of a
medisemest ﬂ@eumblacklmmoeghlaitm@aml replicatien In| aph@btkmrgaim (e.g.

g R alFfEhE I as ARemal G nGa. (' na ' T oid b ?Qﬁri ©
. § r;%é;:g%&?ﬂ %{JW8@5%9@@%&@&&2%@)&%&\gfgfa% sm\/\g o.43n animal

S8 @ﬁﬁﬂéﬁmﬂﬁﬁdegphUmﬁaDlwhwhdhﬁbbéﬁohmnﬁﬁeadwmmﬁenngtothe
hS: Bl %o u.b&oﬂksgﬁ)a&f?& éé”?é*mehh%f’eﬁﬁ or

t|-dose contal ners seal ed anpoul es

d vials, and may be stored in a freeze-dried

Examp|(3$ NauJelula m@@pnwh@q ragrpe irsatedauith they combgundseof the invention
10 include #H&ltfoh®Budto AMEorsd & hbR df‘t%ﬂo\ﬁlﬁé Uirfdes; fOr exanpl e
water for injections, imrediately prior to use. The
*  DPlsamapiceassi wh aprhnbdrises (cemmbe qoidepiansyd Coysackie virus (e.g.
Li H&Q%hﬂ ntion or acid
b?fgb%?liqor?s\ga q;r eo qﬂ%htﬁ!% ?%%’;1 ?IL(;FSh refers to the
e Hepatiid wirgsesf sdcmemleepaditlsmngrua (ElapdsEpatittnB virus (HBV), hepatitis

I satiaon t.her e used
ReFEs Pl SBP gD N PR SRR LE FER)
15 * Gotonbvilisse (ele cwamausdidandst il Begetet ddige FéspRators isphdrome
{%sél ar|)f| ed, sterile filtered and aseptically
8PPed to containers appropriate for :
. A&@‘lﬂwrbéé‘saté&ﬁ @8- Glumdnalddenolifustde (£ asfusaf oyl @sﬁwatory and
@lﬂﬁ? ?r%artlally stoppered with |yo- stoppers.
VR irdECcHoRR) be cool ed to freezing and subj ect ed to
. J\é’tﬁm}hééss tda@uQeBF‘fﬂﬁﬁ e §iniiglagd conditions and then

hernetically capped formng a 'stable, dry lyophile 25
20 * Flevivitusesisanh a?ﬁm\fdlmo@emrmmsm Il typically have a I ow

i dual . wat er conte S t
+ DRSS Fllenrdoftines Gra BRonraA § 3 G dises)
o PheainfiMeta Jidugad:i on fornul ati on may contain other
excipients for exanple, thickening agents, dispersing
* Bewptory pytgvlalyirugint i oxi dant's, preservatives, and
R ers include
m@&L %’sas‘UcHsaIEg{oZovJﬁép(PS@myemgg glﬁ{/s e’ Bl es of
25 . amamyxmdranses sunlclas;d&ei%l@eaesem(nbbeola)ci/id;s, SaGhpEvirus, respiratory
i sul phite m_net api. sul phi.te, 10t hi ogl ycerol ,
%ﬁ%@{ﬂ? ggﬁs C%%@ﬁn B RN ?o"i‘rﬂﬁﬁgg{}gut yl at ed
o Tiehbusds siizhseliee R@B@hae(déy'hﬁtﬁl RRiagEL ARt IERIdiS viAgst d
salts. Preservatives may include benzoic acid and its
* 'S’%ﬂpﬁév'“és(ﬁstﬁuéhé‘& d and its salts, alkyl esters of
panra- r
benzy:P’bégl‘[IF cohoﬁr&i\)’Ii t{ﬁ?re@?%\z)’afdmﬁgmg Oﬁ\ém@g% Elf¥es fever bisters
30 PCT/ Gi8oldo 791985 s3ingivasiomatitisa lheteisuleretiisorecdemanierpeticum  and
cetyl pgyi Qhélép‘rhﬁlltﬁslj" %F\bl desy PGl b5 "g@ﬁl'té?nl‘églons neonatal

previ ously, as as dextrose an I'um ch

can befegiens, HHV 'B“Qﬁﬁnéi’f"@)}"%\dpmmﬂant i f necessary.
Bul ki ng agents are generally used in |yophilisation
technology for facilitating the process
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and/ or providing bul k and/or nechanical integrity to

the lyophilized cake. Bul king agent 5 neans a freely
woi081044964 ubl e, solid particul ate diluent thatP@ireB2007/003871

co-lyophilised with the @&6npound or salt thereof,

provi des a physically stable |yophilized cake, a nore

optd Myhricdlbegter dirvs NYZ YY), atesscares chipkehpardcoaepltat\aricella

reconstitution. The bulking agent may also be

uti| i SYFPEe AR EMEESsol ution i sotonic. The

water EpeteibiBar Mwlukl(EBV;B,gﬂmh causebdnfaciiousfmaormmucleosis, Burkitt's

phar mace tlcal acc tab & inert solid 10 materials

typic @1 '@SOPG H954' §3%9%0n. Such bul ki ng agents

i ncd ud}yton’ﬁeyalcﬁmaﬁm:laV) esgigmnﬁansuytdmmlcgiru& GdeMV);

|t
gg rb??ﬁj{ma& er ﬁ%ﬁi\l{[l{srk? (H%%gm %SL}@%% %ggghérals‘éﬂ%nwﬂsor roseola
pol yrnm‘fSntsmch as pol yvi nyl pyrrol i di ne; and

pol ys rides_s S f
e %h uBr]za hg p%ul\ﬁﬂr%ggakﬁ_ﬁ)ent{g)r %Pt}%%gﬁs ?%{b@m? ag%glﬁated herpes
corrpoumds i(KSHYpi whichyis foBnaiit Hhe saliea Dén@@yf AUPS adignts and
to I about 1 to about 3, e.qg.
in th%ggéréeﬁg%“étﬁ Ka@ E@f?%o%az Al ternatively they can
. trenppvaMdied;ucn a8 pslybhitai vinas fand imumian phpitteiypa ius (HPV);
concentrated and sealed in a suitable vial.
* &YV i on of dosage forms may be via filtration or
. @’oxvnﬂ&gee%ha’/éé‘g'aﬁ&atvhﬁs L%a% s?ﬁ‘éilpbi@@:hﬁs)contents at
appropri ate stages of e formul ati on process. 20 The
. erbuo‘emsé@smh &g na@resrvays ead vesieulangtematitisgiug(VeX): gpd

o g{ﬁ%{) 3{5'1?3}39'32{']'8 as %h#lﬂg{n\éﬁ{oégmfﬁg?éncg%g\pgw it lsqgsﬂcfhg%le for
igehaiedd immeed défficiascyasyhdsersg éAISHngndrhiymas 'biy@mﬁwérdphlc virus

ngLn sterile powders, granules and tablets. In one
r‘ ¥kred enbodi ment of the inventi on, the

phar maceuti cal composition is in a form 25 suitable
Parhcn,ﬂarrvwal vnfeamrnsnagalm@twlmm the compantsiseobihe ijveatiqromayr be used
|nclude O\ﬂru ga?%lé]eﬁg%ﬁfl%rf %u?r@ﬂgblmﬁus tatﬂ@nowrus HIV (for

nac it rtron is ormsultable fo

preverman mfuamsemsel@smeny imdtVrinfeetedt ingiiduplghr HB?!ed’ﬂ‘P\éaﬂmd HCMV

%osage fornms suitable for oral adm nistration include
viruses. .

ablets, capsules, caplets, pills, |ozenges, syrups,

sol uti ons, powders, granules, elixirs and su?§5n5|ons
The vigbingaatibh maudle athgthar an ipiedios with heagiitisds VisrHiae al

pat ches. WD 2008/ 044034 PCT/ GB2007/ 003871 S0

The a&ﬁ/ﬂ!} Wﬂ%i%rﬁ@éurﬁ@rﬂ?%é tidv@Rgort 88 tageits 16 Bl@%@@@d%r@kntmg viral
formula (1) can be fornmu)ated in ,accordan

replicaiBith Do CFFRAMIeS O Bedt Pl C@kéﬁﬁ??fmﬁs%'%?‘aﬁgﬁnce Wt Sandard

procedﬂ?@é\%{?mrﬂ@'the Skil@ng&son.Mack Publ i shing Conpany,
Easton, PA, USA. Thus, tablet conpositions can contain

unit dosage of  active c oun et
The CoBRIE 3 o TVEPUE S Y e GRS ge S OB g gl 4y 3 thed may be
used |ﬂ|c%ﬁ]m%hor€®ﬁth bt @ﬁ&vnréll&;{j@aﬁelsumoaéoadycﬁvmrgannmhwnt obeltamavir
/or a non-suy a eri | nt suc 0
(ramiidingie, &0URRY RS SRARpn AT R LRI Rn SE S, cgivoxi,
interfeféHs (el srRerfdronl %lfa@atamepddet@bhteﬂeodn alfa-2at faphivudine, entecavir,
nbavnr?neI lfaur!nglglowr valcicylovir, valacyclovir, azidothymidine (AZT - Retrovir®),
atazanavir, fosamprenavir, lamivudine, lamivudine + abacavir, tenofovir disoproxil

fumarate, tenofovir disoproxil fumarate + emtricitabine, tipranavir, nelffinavir, indinavir,
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et hyl cellul ose, hydroxypropyl nethyl cellul ose, and
starches such as corn starch. Tablets may al so
wa@omsaiq3such st andard |ngred|ents as bi ndi ng BT GB2007/003871
granul ati ng agents such ag610 pol yvi nyl pyrrol i done,
di sintegrants (e.g. swellable crosslinked polyners
raltegrasinC fitoaavicr lopisbvin ke dtonevr, bdacymantith yaneehairp sefuvirtide, saquinavir,

ubr i A stearates), preservatives

hydmxy{‘éeag\&%; E%S%an"”g' ‘{?t%‘:‘gﬁ? ‘dants (e.g. BHT), buffering

agents (for exanple phosphate or citrate buffers), and
Accordlegi&'ehhee!mhon fgibet Brogided as citrate/ bi carbonate

m xtures. Such excipients are well known and do not

« Aaethhingtibe oflh sowpsent pithe évahtiores ¢efingg herghiz witle an ancilliary
fa hard gel atin or soft
%@Pgﬂtﬁfﬁ WRBS i arjﬁglréﬂ he 9

n varlety an contaln the active conponent

. ig}#%ﬁ%é?eutnﬁ& Bkitign <Ot %lél F‘éof‘n%ﬁr‘ld Geh&irvBnidPrald@hed

orms om ani atin or synthetic or
pergint witfean qeellliaryiormpodng whtogeﬁs é@ﬁntlméa@%tu d dosage
fornms (eg; tablets, capsules etc.) can be coated or

Pharm&¢kutRal P&m@lﬁhon&yp' cally have a coating, for exanple

—_a protectrve firmcoating (e.g. a wax or varnish) or a

While 2 dﬁcﬂs%ﬁn&ﬁé‘%&ﬂé bcﬂﬂp&ﬂﬂt tlorlQa aa'lhmlsﬁér@blldmd & |§ préferable to
agit TMt epol tor

preseniihgs & onATEAGSUIRD FBTPOSNO (b dPTRiA o0k SR B A ilpsetoRg active

compotﬂ%ﬁéfﬁﬁe (ijrf\'/bﬁﬁciﬁ t@@éthbf ARl one dhimdre piemeacadticaty scoeptadle carriers,
ted so as to

o S g U L0 Sl B AR ot

materla$§|v%ﬂt }(N&A{ﬁ/ tb efheas eskiiBe ipoteodrndand dptienaily ootheh tiesrapeutic or
ile

he or duoden ernative r addit X
ooty Rl ebbTE e B e Shenl Ge! SRS L Sl BT SBRN O grece
assocuaﬁ@@ kvitAngHep@siBaThpf. A Feeticusar Cdxadthlds bt sucht agdrits ghatlrdeganti-emetic

he, coat.i may contgin su t her ents tha :
agents2lE} 95T TR RIaHG T ip FEGSANT Fa N, s FETi iyropgpsyapiated
neutrowﬁﬂ ialthbretvént @nﬁ;ﬂlaéﬂldmg thétfwlsérfugn ostuche lgvesEnea dlood calls or

e §pd L g SRR B S EESE SRS IgopaiBle covon
stimulaBifi@ Rictst (GM-SBFE Gintd wednuldoytecesienyt stienudatimgdactdr (GRGSF).

conditions of varying acidity or 30 alkalinity in the
Thus, ¢@&sbresient @sehial furthec tprovidiése phatacelical t doenposition, as defined

B e
one agliob ywoempountlj eb defined ebov@ntagathey witinohewousbre phaythegeutically
accept?@gé?aem%gsaeg(? ret?‘g ér n@pvém&h %Bﬁzé’r@s%‘ﬁ oétﬂére%dt%@ehs, as

I've e active conpoun
describedrhebainf or mul ated in a delivery system that provides
osnotic control of the release of the conpound.
The tefs fipftarmacelticateacoedtbtdias uaed Peosn padaigg to compounds, materials,

composi ggAsG%%Q&?/dg efb%ﬂ%rm?%h@ﬁ lagé'é Sfthirethe @ggpé)éf SOURY ﬁierdi?c‘él judgment,

or nu prepare I n accor dance
suitablaifohuserint hortactviwith thmb&wes of tehadlies kield. ewnman) piaody excessive

tox:cntyp nﬁtaﬁgﬁl ?&thelsp&#sef of &ﬁé%r’oﬂl@% SRS BSthRRnSRaR with a

cont ai ni g an entire )
reasonablprbemetirisk@te.rEACh paVTir sixpigleat, (Fie Watg alﬁ@s@alﬂCﬂ}erﬁab'e in the

sense ? 663&? Eo gﬁﬂhﬂe R iR UtheringtaGik Rt Vit RAn@diGNt age over

prescriptions, where a pharnmaci st divides

Accorcﬁh@gl lheéltfursfhir%e& Qhe %\@?\%W@\H&ésc%mﬁém 8f IEHQ kwention as

hé patient al ha ccess

t he
defmetheﬂeag@d ins@rticutss ﬁP@Pﬂ@@ﬁS qf ﬂﬁmf@r@akaﬁéﬁ@) amdr!) afﬂfb?fﬁﬁtﬁl"g)e and
salt folMstRbADs b dBfHeHHekein in the form of pharmaceutical compositions.
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prescriptions. The inclusion of a package insert has
been shown to i nprove patient conpliance with the
w@bgosioeioan' s i nstructions. 10 Conpositions forrPeDpBe@I7/003871
use include ointnents, créddns, sprays, patches, gels,
liquid drops and inserts (for exanple intraocul ar
The phamszetiigal cGupbsitiompomi bé dimanycfom beeitlole rfoit artae(bakéhteral, topical,

rieanaQiFGRABRRR. Mitoleitel Mo 2 oRFRE e, P bstRliony upere the

compogiiamsi bre ayersinds far pa@nteyals edininistraorgr theynean be formulated for
mtraver?otﬂgfqrﬁ]tgér&rjbsc Ia(l)r f;MPa)rf%eR%ngP"éu%S athJs %%l\‘i(m%pviogﬁgo Jgrl )}ilrect
deliveryintaha !areetl dreamat tssuleday injepian lrrﬁmﬁlorEmampbemeehs of delivery. The
dehveryf gérmfé %& rbgtﬂé i f%trl]&fashgh tgrrénsgl:ﬂ}s; d;h g@@h&@ term mfysnon and can be
via pasgiiie dﬁllvnworkibrougbrtheewdlﬁpﬂm offacguiteldle finfusina psmaped
m)ul_dabl e or waxy material containing the active
PharmagsHinsl fiermutaiigss aﬂﬁlptedd@s&oas&mﬁfebadrﬁmﬂ gtion inghedsapdeaous and
non- aqﬁ@%s Resrid epicREh b¥ol@ﬁ’<§Hth\M{|<ﬁ1 frheoﬁﬁfn' Veﬁ]’n' cﬂ&faﬁﬁ €Blfers,
one or hore convention d 20 carriers or

bacten%s;%tﬁmcg sobyentsp ugrganic anm}gpwg tayelodexdrin tqor@lexatlon agents,
emulsnfmg(ﬁg%rﬁs (fgrufroFrhﬁé a%&%%llﬁﬁﬁ@‘mulm#oqﬂ%ﬁbﬁ@?)ﬁ oSS EbAbShents

I ncl ude pol yners such [ ecul ar wei
for fornw| lygqsq@epse g@llabb‘q RiwNes for, f@rmn]tg RAYMeiceaala, do p@tmn protectants

and corﬁ&hé‘t%hg')b\‘ 856t ForC Ples -alid) swdnréﬁ{gl t‘lﬁ@'d&tuvé ﬂwg?ébﬁerﬁ%% Hiuble form
vag i nal adn1n|strat|on the formul ati on

and re@fi@@r&qtta@i fosmylation nisgienicnpy¥idgiag eklod ¢ of The B recpiont,

PharmdRatiflifemtifattne Pt paBakldl RNenietrafoy @na@X‘a‘ISB' RRESth@! form of
25 diluents. Oher fornul ations suitable for rectal

aqueous AN\ QG 30 ERI HiCH|SSTHSRENTIANS ‘H'&'P'&&@Ydﬂg%% suspgading agents and

thlckenfn@@géntsRRSGeStrﬂﬂQ' SEFuEMfélng Extibleats |ﬁ>©?émin83 Cf@«“:tabI@F?d)rﬁ?’rﬂJIa’nons
ages and

t h
PharmEaHIR GESHE A 2 ArBD e SRt h acti ve | ngr edi ent s
d t Il.y.one or nore nts or diluents,
A drugeBopol S5 d%%?&f? S FRcoplier TR GoSissl Gonfaniraton by pH
adJustrrfr?énW'ﬂﬁH 6ru§ uqua w%sulmuemw a\ﬁ%{wf%rﬁﬂ% f@wm?bﬁ pl—p\VéMé/ h‘ﬁ@ @cceptable
cero a e exc en ar e
range a2 120lor Fivbv et asthah-Snieubt AHseairn gt SHonnegysy the
range u@qim zlm’sltor ahe @nluhgm bAhiglcatralad msmenth@ktaetsbm férT 68 € drug, strong
hal abl e ositio
acidsiogRH X8R =8 18 orie SOART RPul P ID ek 8t b sQlufhRu Hfers which
include Wit 8¢ nopﬁnnmrh toi buiffatirey scﬂiﬂMh@&Sl%mecr; framrgmjlt:ﬁe ditrateeacdtatg maleate,
\ evi .S, evj].ces are nown. or

succinags BisfiSia PP BedtE s B o RiTab P - S B AR ), groapgpnate.

i phal ation, the powlered formul atjons typicall X
Tre coraBighnat 3 REUGRE o BB AP EBbBerRsa Falve skt (., 2

cosolveﬁ?| i Gitoweed et irfedtabin fordURtoras Th@@&a@@%olulsteeo@aﬁb Q@dNEsts and
e presen ed

surfacta@gst gegi wh%n 4 %Mglulagt%ghnsglaﬁjelf | u{) #15i paYy ﬁlrg}l &0l @lrloHﬁene glycol,
ethanolsptﬂ;fetrglea@glywthﬁ@%wem gydodsooagg@@hr@ﬁiaeihw@étamﬁe (DMA), N-

et L e P bty SRR SN, S Y 1,

CremoghgEE dTremophér. RH 6brama dolysaregs 8mIueh forfriuldtiogs adrbuseibilly be, but
redient. Wthin this range, particular

areno@fﬁ’ﬁﬁﬁ%%@%‘?”%ﬂﬁ%ﬁ'ﬁd are 0.1 nilligrams to 2 grams
Propylene g@/col |¥€G 3'38 eetﬁlanol Cremophor EL, Cremophor RH 60, and polysorbate 80 are
the entirely organic water-miscible solvents and surfactants used in commercially available
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(nmore usually from10 mlligrans to 1 gram e.g. 50
mlligrams to 500 mlligrams), or I mcrogramto 20
worRdoBiogroass (for exanple 1 mcrogramto 10 m | PCYGRRA®;7/003871
e.g. 0.1 milligrans 10 t/8 2 mlligrans of active
ingredient). For oral conpositions, a unit dosage form
injectablenfaynutaiinbsamd ¢andra dsexdiin combiaatians vathgeghetherokhe restlting organic
formulah&;(ﬁo%:rg%guéﬂ Jdﬁutgc]lig lb%t@”fﬁld gloﬁgQV%g‘usfoPNﬁ%@Hﬁ" e 50

Igranms to | gram
of actlve conpound The active

c
Altematla@lmlmﬁr@,wﬁe\mat%Saluyafmf@ﬂbf? ﬁC'ﬂ'@é %‘f fmm@r 895%61"8“0”
with Cyd@de)gtﬁngmman or animal patient) in an amount sufficient

to ach| eve the desired therapeutic effect. Methods of

anosom@§ @fr% rﬁgtﬁd gﬁlgerfgggg %52 cgr];\B%%%lr ea Lﬁ&ll p(?dq]b’fgyek n%‘?nbranes and
an innerdigsieagecEt aheswthram(medaltdxmstmﬂﬁwwmbvem’@ @rp ﬂ@HPVel of

hydrophgglﬁl el ns Slera S‘P’EESF%%@E’?S&"@%V%@%%@H@%% Wﬁs mgrséf the drug
become§ enea;ﬁulayeoadﬂnhercaia!edawwhm the Hpdsonts Hydrapbelic grugsuean also be
solublhzsgtbyglﬁ r@ rse?er aér?{g mglééqulb%c%ﬁgé‘gﬁﬁnt@ﬁraﬁﬁé%# the lipid bilayer

ounds wi |
membranyspawiri ghxsbeawd thenhwirepleabid drugnis gigsslved an the @pnd portion of the

lipid bllaggre [@ gﬁ Fetd hg@éAnXe ﬂ)rrmUBﬁIQH Ia%fé)taﬁts I\I\%I’I Mth‘#ﬁ%&%ol@&ﬂat@t@ hg/mi,

non- , in certain
an isotosicifieqta pd'hé -8 Yuffer, a@ﬁmﬁb@aﬂyﬁhpﬁé’f%se of life

t hreateni ng di seases), the benefits of adm nistering a

The forr‘?‘éla‘ﬁ@ﬁ?%Q?db@fpréé%ﬂtédofnnUhlﬂdééé oMLIIIPHbsee b@ttainbss, for example
di sadvant ages o an%}( toxic effect

e B e 510, oy B

requwmé‘dmw{h%t SddiSSHTBOHedStelile RIURU BESIer,t foatexampleawatec ifat imfkctions,

a degree of toxicity. The conpounds may be
lmmed'%ié%ﬂﬁ‘ioéioe‘is@d over a prolonged termto maintain

beneficial therapeutic effects or may be adm ni stered
The phfaﬂﬁa@uﬁbmm”pmmmd canlbe pheparechatyi ebkilisihgya eaynpogad é the

lnventuopy?;l <? aggl?m/ sal(t)z‘régrgf)’rs aF%&p%ll%Etl&‘P E%fél?utgutﬁe rB?@éb%rure éf freeze-

the inventi
drying ﬁ&fbnh@sithnt hEracaagieyihy candltyOphlpsatlggr@fm;thpfpfqrgoused herem as

synonyng@sn éhth,'P%rPg eegss;%{ o&fltﬁﬂs@th@%%g&‘ﬁﬁ@ d th@é&lt‘ir’)ﬁoﬂoﬁﬁblbﬁon is

ogr am of
Clanflecbodtysvml g‘ﬂtbredaramdrrmsepﬁuaual trynﬁer reanteg reentaingss 18ppropriate  for

lyophlllﬁtlpg @egmnaz%s) %@8% OC%éQBZ‘: QI/ ﬁ%&ogn%/ ?Qr%gl?yl sto%%en‘é%r with lyo-

hanogr ANs and nore
stoppersy Ainedbinyuldtiom candzg eonlgrbto fr&&zlrtggamqme i lypp@lrsgﬁgn under

standarge [cor‘ﬁ'ig{ B %;% %gééwr f?ﬁ%’f‘rﬁ@'&c%u# %&%ﬂg%@rFH‘ﬁ%gtalgstﬁblgl i@y aBphile
formulatibgh&he oombmmzm \Mlbgmcaﬂ'ajzaw@a mrreﬁiog@bwetgr cqmgl’r\tee 9 less than

5% egblg%ngaﬁdl*’/ E@%e@ﬂ@é’é@a%n%gﬁeofmyabﬁfeer ed on a daily

epeat basis” 5 every 2, or 3, or 4, or
or 6, or or 10 or 14, or 21, fr a‘g thg ¢
The lyo@iaanwm fonrmul@irp@ Ry eoHan Athel RXPRIgE: ﬁéamfap FKERiRg pgents,

dlspersﬂgI E%Qfﬁﬁ 9 bﬁ(f?e!?s aﬂntldifdléﬁtso rbr@ier@ati@@ﬁpm dorficity atn]estlem:ls Typical
our for u arti

oufferstincIRds, EVaRayalcs Bpigive CHBAAHECINE PRI R PSRt drpuce

asccrbi%t aé‘id‘Jle‘s%bfu%@I HidisHiteal soglpd mstabléiphite,f etonotkieigerdin thiourea,
ticular ever ¥

butylated hydroxytoluene butylated hydroxyl anisole, and ethylenediaminetetraacetic acid

salts. Preservatives may include benzoic acid and its salts, sorbic acid and its salts, alkyl

esters of para-hydroxybenzoic acid, phenol, chlorobutanol, benzyl alcohol, thimerosal,
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three weeks. 10 More particularly, a patient may be
gi ven an infusion of a conpound for periods of one
whiows/044934 |y for 5 days and the treatnment repeBCEdB2007/003871
every three weeks. In anot’ler particul ar dosing
schedul e, a patient is given an infusion over 30
benzalkaniim eBlofide rnd lesiylpyfidiniuowerdorisie. rikienbeffers owntiofadsprevisusly, as

well asQlfngth?ge‘ A égooﬁ,wi gﬁl R8e, chRbe @5BI R Roricit ag q%s!?r?l%tﬁf laeqiegsarg.

ours 1 urt’her particul ar srng sc
is n a continuous infusion for a periaod

Bu'k'mﬁ ntﬁE?uge rél?ysui%?y%‘ lyephilisatipmiachpaledy fey faghefng fipsprocess
and/or Ipftfvﬁtﬁrhg)auﬂ]a%rhﬂtéﬂ?ntdél de}lf&éhe B}bbhlf@?eéékg Bulkm% agent
ver e quant i und, adm ni stered and
meanst%/ﬁee'ést%ﬁhﬁ@ﬂ‘?'ﬁ 51 e lcHTaie dlge: B fesb e Wi the
compomr’m.teonazhlz,ltl&rtécﬁfdbl‘w&déssaé@ﬁy‘slﬁlly Ritatsé dbgll@i@d cﬁl@@dsl hrio@@ optimal

ein reated an i 0
tecze-BRGThap b 0 78 LHSGRe e GEHEd TRE e D ey alo

be utilisedrto makedhedolatort isetoaiel e t her apeuti c agent or they
can be adm ni stered in conbination therapy with one of

‘Thew rs%hﬂ)ﬁg‘ﬁ%l g%%g{‘g%xéé)E y bf t‘ﬁ@éd%%ﬂ% %ug@%@sea'gétgél Jhert solid

 sease S
materialgs t}@l@dmaed tos lm’rﬁisaw orS‘eJCtielbwlheg adgentapickslepfor example,

sugars %E:f 4‘@60% H'nta'lth %%@1103%0% Vé]ra%f]btsgeg&zal&%ls gﬁ% be sgibitol o

t 0g et curren
mannitef; f«'m@n@mmds rﬁ!alch na%e ralysing) mlyrhensheu@brmounusmyibyrmiueme and

po|ysadcﬂ¥ﬁ([gslserah alsq)rewgg but are not limted to:

Topoi sonerase | 1 nhibitors Antinmetabolites Tubulin

The raﬁ@&%&'\ﬁ@gﬁtgﬁ%é bﬁmmg%npw‘%rwé B 6%\/? %Hﬁl{be@rﬁ d!s tgplcally

i nhi bitors tlngAents nocl ona
within thﬂtran%frﬁ@n&ouv\@ tzoqmw 44%93 expoplecEarnt JogsAtpUt 35a.9. in the

range opaBB@!1 thransduction I nhibitors Pr ot easonme | nhibitors
DNA net hyl transferases Cyt oki nes and retl n0| ds 5

Chromatin t rgete her api DAC or
ternafiyl ot Beliideh s g0t forts wEIeh He AgeRTcentated and
sealed ph O@hsylitalﬂél malagGS‘téﬁhsaf 6 oBXRIRYE fagrsIirhayl bt vibeftsROObr by
ate so ide effects assocj t d with

autoclaf b M Re el 91 s 0 s & AT PR SBRoS e Sgaon process
The subpkddutbemalation enmt r@uagemttlserammna@eﬁtaepdnat orPbeféed derery for

example dilution into suitable sterile infusion packs.

Extemporaneous injection solutions and suspensions may be prepared from sterile

powders, granules and tablets.

In one preferred embodiment of the invention, the pharmaceutical composition is in a form

suitable for i.v. administration, for example by injection or infusion.

In another preferred embodiment, the pharmaceutical composition is in a form suitable for

sub-cutaneous (s.c.) administration.

Pharmaceutical dosage forms suitable for oral administration include tablets, capsules,
caplets, pills, lozenges, syrups, solutions, powders, granules, elixirs and suspensions,
sublingual tablets, wafers or patches and buccal patches.
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10 decrease the duration of chenotherapy-associ at ed
neut ropeni a and prevent conplications that arise from
w0 eadaoen3d evel s of red blood cells or white blPOTGB2007/003871
cells, for exanple erythr8poietin (EPO, granul ocyte
macrophage colony stimulating factor (GWCSF), and
Pharmapegfics g@ryp@sltmlsmwtmmmmrapq:m@sfoamefprroma«Js;lépn bAlferonulated in
accordénﬂ:%l \mﬁdkn € BOLGed h@ée 'erh e%b!ng% o rof@?&% | O 4E L tical

bi sphosphonate agents e
SC'enC‘iﬁaMS&k EHQH@'W@OmDQMrE@ﬁ@UePAagéﬁt s that suppress
ammatory responses (such as dexamet hazone,
Thus, t%'?'%fd?ﬂ%‘%?ﬁélon%ﬁan SPBIgH 3 4NG Meyageef agiuncampayeditagsther with an

inert dlruéﬁltu&ecéi’héroéhch%éeb Sufhr & Q.)Hah ah:%gDES I%eﬁ{)sé%uc'froéen sorbito! or

at ients such as Sy et rc forns
ma”“"“ﬂr a%nH/Q%o? nﬁ%smﬁeg\t% id{uenthBesh iascisodie asehanetr,i eRicium

phosphaféebat:lﬂmWerMha*té; ot al NGoSE bif NivafiAPERIk Qﬁcﬁ’\éé ﬁ‘nethyl cellulose,
roper tles 20 m m cki ng those of

col o
ethyl CQR'HPE? AR BBt eliigerrAndisiriches sysopvaen Sé@réh Tablets

may alégesitsin m%taﬁdr@U@é@iéht@ aéﬂbh@iﬂgleﬁ'\d@%u%‘ﬁn?‘@gents such as
se | evel s of i C aci

i R RS et b
carboxymeathytaiulBe); luteidatiieagerae k. § C&teérb%s f;ﬁé’ééﬁé’ttve@“(e g. parabens),
antioxida, Fl ffsBﬁ-‘l"é bt @Cr% udi n%é Zfderra a@ h
&pt B O RITUR £O0 PX3R 9(P'W°ﬁﬂ %?toér%“%%r‘?lyffﬁ@ﬁ and
effervesuehhag?etﬂt&%tudﬁ‘% aﬁa’eﬁalcérb@dtmmﬂreglﬁ IRuch reﬁ(@ﬁdolélﬁfg &re vg@lyknown
n.in.indiv aryi ng dose schedul es an

and do\?Pta'ge&d%?gF&lﬁcuﬁﬁﬁit'gga %@Fee %/hegcorrpound is
coomu Dt 1,58 SPENRE A SRR e 28 conan
active doppehemtadb sylichsemasoltdyor lioid éorpi ebeatbbapsuis)cantdecformed from

. t |
animal GSAREAORIERE bRt e ﬁ%iﬂi?‘%‘sgﬁe@aﬁﬁgﬁf i Zu |°§ they

equent | a en a
o s RGBE AR TG, SGEL P RaT ol TR B, o

typically haver ¥ gbatingf &ar esmmpm e pigte@jveFim4oatingrie.@ domaxor apaish) or a

oteaseQons Y ARG B GP Eud 0L RO sh{fsesions
to releqaeotberaqtlé@ cofmpphentt &iea ajssiied docatjemtwith)n tHADI28BBIhG6408 4ract.
k .
Thus, tﬁgéa%éqgé bgc%%%#ds%%r egaed%g%ér)] Fﬂﬂeztcgﬁa%% ﬁgﬁ/cﬁp nsQAﬂthm the
gastro”ﬁeﬁwet Iﬁ@crtaﬁ@tﬁhycsqlecélaelwalessg thehcerspourdi ot thersigyach or in the
ileum o‘?rkmogg?{l[l 3&“&&@?}@& SRfonbRe Ltﬁgycoa lﬁ%ro%f\rye ady as @ taste

contro lets or uselné herap W
masking, ggemielp remmﬁasapbtﬁste@‘ sghras, bittéretasingodwge. dife codting may

contaln%ggar dr¥ther LBERS th t%%l?or fu} Q%B%%séméﬁ%u“ C agents

or “exanpl e together 1'n a dosage

Insteadf & 'qum‘éo%l'itﬁhnﬁ té"’@oaﬁrﬁr 8fe ofrﬁé”caﬁ é“b‘?@seﬁb%%ﬁpguédh‘a matrix
agents. In an alternatlve, e VI dua er apeut
comprisiiigs faleasgcoptioling Agenit or SxaspRip @tréle93%tﬁ§|awm§éﬁﬂ’fe\d"0h may be
adapteci Qg edditivéip rteib%sé Otrh@ BdmpBolfidt un@&Ht b&‘%llldn% W tvlaR/mg‘1 acidity or

nstructions for their use. A person skill
alkahnltém thRastoRiRstinal irast ghlternativety. H@( mggmﬁeg@lmrrglpase retarding

coating FE@MK@QS@f({rM%f ah GroWISIE PBIyhRAI(EE Sa ARILIC ARIAREE bBRmer) which is
erapies to use.

substantially copntmuously eroded as the dosage form passes through the gastrointestinal

tract. As a further alternative, the active compound can be formulated in a delivery system

that provides osmotic control of the release of the compound. Osmotic release and other
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Met hods of Diagnosis Prior to admnistration of a
conpound, -a patient may be screened to determ ne
wob@slern3a di sease or condition from which theCpaB@m003871
is or may be suffering i s8bne which woul d be
susceptible to treatnent with a conpound havi ng
delayedarsigasety sugtdimest ralsgsedformdatiors wanrhel ereparedi iol amgoiahce with
method$ Kok kFMols Ol R gRt may be analysed to

rmne a condition or disease, such as
h t 1 r "
e LB B L P e
containigg aam@wuriﬁw@ahﬂ@%m e:smgdmpaqmg@, susthtia blister pask. Patlent
packs Hﬂﬂeaéd ‘é@vé}{tagﬂa\’ %Qe@ﬁéalﬁ%dl cH?eigng d rr1)F|‘QrtmaCIstlleldes a

ot ei n. np such "ities t
paﬂentsr ﬁuem iof &t P'@ﬁf”@ﬁe%bﬁom f dtk pumlseu inghainbleurrdient always has

access B¢ Ehe“%écl%@etlﬁéﬁiﬁ boRahEen the haderdtBLkN ﬁbrrﬁ%ﬂ?l Hngéhé O patient

and mutation of Braf, or over-expression

prescriplipps, e NSkiSIoBne! AulAdsads insesc hesl b@@hasf@wagwomnr@ve patient

compliah@Svith thedsHyBland iRGFUc@bng har act eri stic of
up-regul ation. The term di agnosi s includes screening.

Compoﬁubﬂg&bkt@plcmsmﬁbluwomaﬁ@tts CoredVRs Kepirys| aéﬂcH@B rgats fi@lid drops
asur enment gf DNA conposj.tion

and lnsp@%%(ﬁyamfeaﬂ rgReularinseits)s  Spghrcam os@gms p_zm @ed‘prmulated in
accordadtd aiith &hbwe hesthaddsi ent proteins. The term marker al so

i ncludes 25 proteins such as ErbB2, including | evels
Compositionsofioe @atem&trialommfstrbh@q BreOty@icallp rprmdf DGR Squedlus or

. egradati on product and
oiy sonfig 5 e SheBhSPAT cririeb g ProvR b fe ) Fiyidad Serie gpycer form
for makiap dipreRiéinpesed dislyfwithneterdié amesrdatinjediiah, pr ot ei ns coul d
al so be assessed to characterise a change in
Examplecofi foinylatidrs foreeatapdrantréreadipaieldnofisipdtiomphaudd pdsedries™did

Ca i &4 vi P9 hi b
surposfa b0 58 Saofle SRR oh e BERebRLY B
materialtr@ootangn@ me adivp cempelrek Tads, fundrdoke supm)saum)éseortpmm‘i‘es may
vopepl SR EANEIES nLhOH 1AAERLES L% SLER Pfpog s
carriers fpuexample kocarpgtempararsiapiigshe p&seljnﬁglmuf(ﬁ,lte & urpper exanges of

ol B REDER iy BN R R e

glycols, grab highsmoletulan weightaidlyethvtarel glycals. r ect  sequenci ng,

ol i gonucl eotide or protein mcroarray analysis,
Alternatiyelyt Bghe casmell iaging! agministretia e foonelatign may be presented as a
Nt e T
diluentsg mey&rmu{ﬁmomwtaﬂotﬂgr methl apd vegjodl @dimisteatiopringledencreams,

Is, fodth€ pieles and s \g/ntoaperson skilled in the art.
9e 0S repenél nganmek6 ds could include, but are not limted

Further E%mﬁlbé‘@%b@a%ﬁb@ﬁloﬁé‘ }?Jalu?é orr@ééﬁggg%ukﬁ agﬁsﬁaargee%ﬂd
ynerase chai n reaction

adheswwlﬂstezﬂ? yppregrated withaolivsongredients. an%or&l@n@lb'mwrwore

exc1p|en'f§TorP ﬂﬁenfshéa}r@/se\hhl@ﬁ r‘r@% ds%dtlrli@u&é@? Uﬁoly@dﬁé aRSR&AY shth as

reatin cDNA cop
P0'yethYé€rﬁﬂ 9lys mrw'%!ﬁgj Y@mlwebql Pidfablavexdpierds gre 'fPQ?@ kryggvn in
the am@g’glab?,rdbﬁggeon the selection of priners, and
conditions for anplification, are known to a person

Compositdns! R¢ ddmihiB®atint by Wlﬁloﬁ ARl CaRBRHE Ubh | INBhABSle RSRuder
are carried out by standard
compositions or liquid or powder sprays, and can be administrated in standard form using

powder inhaler devices or aerosol dispensing devices. Such devices are well known. For
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met hods, as described for exanple in Ausubel, F.M et
al., eds. Current Protocols in Ml ecular Biology,
wQods/o44dehn Wley & Sons Inc., or Innis, MA PRCFGB2007/003871
eds. PCR Protocols: a gui ae to met hods and
appl i cations, 1990, Academ c Press, San Di ego.
adminisRaéion i yn éhatadion 5 tme mpiopdesedi s ulativos \tymgplhyucérapmseaﬂietj active

compoggﬁga&g :g\ﬁlg%r?w%ﬁesgﬂgggﬁ%rgggﬂu&t SaapEp gogtﬁya'wanual
The coﬁ:\gbgnd%%f’ t{ﬂ? ylhgé\'/nkaﬂglﬁ v@fggﬁﬁélﬂf I¥e p%s%é%& ({Q\‘Ifdn?tr@oastal ¥ %% gnd, as

rcia
such, vRb dyricallyptantain auffBient h:empeam%)to pagVide aud@sjredollevel of biological

activity. Lqﬁigg%qgrgg%y fa% 8@8!%8(%‘? Fr%p Sdgﬁtag}g I‘rBﬁId'I %gg@égl HJSE %{;%ﬁ% §f7 active

ingredigntgs g, fiew, 1 aABCG AN, %mlllg@mwdaqtmomgmdianted\/\hfemenhrs range,
e [
particuld] St GBS oo e AT aieclel 2 SR, ¢f e Hbredien
(more ygughy &8teh@ enilligrams tp ﬁmemdega Oofilljgrarap)to (@@emllhgrams) or 1
microgrAfOR’ B mil %s et BxarkPi&YiMlcrogram4o 1@%%? ral%r@érgé Ynilligrams
in situ hybridization conprises the f ovwng
to 2 milligrams OfEQ'f)Vef'I‘&Téijeﬁﬁ of tissue to be analyzed; (2)
greh ybridization treatnment of the sanple to increase
For oraheorarasitigng; @ yngdopageytormomacentaindroge i1gnilligram e 2rasame emore

typncallf@@n’ﬁlﬂ?ﬁ%hﬁ 1© PhRfH 18k exaPlpld B0 Millgafid M QifarrI heg. Moot Hiigrams

acids to the nucleic acid in'th
to 1 grag, (ﬂfB@tI"Geﬂonﬁlolu[]@'t ure or tissue; (4) post- hybr| di zati on
shes to,r uclel cid fragnents not bound in
The a Ygecw)r/tsptlu}ﬂ ﬁ{rg ate(egj) %d@t@élgpgw Beeq thereof (for example a
human by briim@i gatiéne)ue laalamo@at slffidiag i@ aitievelthe desipbEthettiprdtid &fect.
such applications are typically |abelled, for
Methodzxafireatmentt h radi oi sot opes or fluorescent reporters.
Preferred probes are 30 sufficiently long, for
The compammise)f thﬁe pwertivouvil B8, usd0in the pPdhylanisl @atdatrenttod a range of
or cl ena
aiseas J3HD of SA i TRieEH T ERgb Tt o e ER BB quh disease
states a;ﬁrqongmnms sersht buitatove Commer ci al |y avai | abl e FI SH
probes al so exist for cytogenetic detection of
The compountdssvergeneaily amrgmmtertad to efsuibjectiameled aiisech admihitretién, for

examplals:I th% or%%mé%atl rgﬂ%@ﬁgé RS M thin | eukeam a cel |

|ons or carrying out FISH 35

e S5 ek YUl S g iAo

prophylpgiitaliiBeeful e /hich ghealllirarginosytoxdc. Sdtmvavee iamertain situations
r I t [ i e I -
(for ex{nﬁ'ﬂ@ Iﬁ%@%@g &Bﬁtret gétazlé?ﬁﬁrf%l@éé%’? ’Fh-guﬁgﬁ‘éfﬁg of %ﬁw i$1&%hg a
compomn@‘ethe fomtute fs maydoubweigb dles disadvaitaggs: of anganklc effects or side
effects, 1 @ﬁ%ﬁ%aggﬂl\?ﬁ?yeé%ﬁgrﬁb {ﬁ%ﬁf gleﬁlgﬁ)le t%bz{zfﬁgﬁéte{ ggﬁﬁ gﬁréds in amounts
that are@eﬁp@at@ddnthmmgreengtoaméy descri bed by (DePrino et al.,
BMC Cancer 2003, 5 3:3). Briefly, the protocol is as
The COMIOUBURE :Mato s @dBINISieIeE dOVEDNA prelogged Hewn Aedmpindain beneficial
[ I [
therapeb% gh?(icf?r%an C%cﬁg&%ﬁgﬁflfds? d erf g %Hy Sglé%ﬂgtlvely they may
be admﬁl‘ﬁ*%(ﬁé l'&@mlsgylﬁtqﬁégnt@um Waﬂaﬁdom hexamer priners. The
oubl e-stranded cDNA is used as a tenplate for in
A typlC@I faily dosgnst thepcrrowtd eRke iVeRiProrat ieyinathedrange from 100

risenB6 nam Hﬂ‘f’ssp Qﬁih%%r‘nsofb e, Infork hASEE

IOICC)graacscor di ng 5 roetro S desg{hlebe n¥or ft met ?F%Fs%ramsm 25

milligrags g kﬂ@ﬁ(am q ohaggpighh rAnd: eie ‘P%*Iiy dpzrmosmmtfghﬁ milfigrams
Human Genone Arrays.
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Al ternatively, the protein products expressed fromthe
MRNAs may be assayed by i mmunohi stochenistry of
wo eovsu403anpl es, solid phase [ mmnoassay Wi t h PCT/GB2007/003871
mcrotiter plates, WstePn blotting, 2-dinensional
SDS- pol yacryl am de gel el ectrophoresis, ELISA, flow
per kilogfymo&g.rw aarpgvarhe o ik militsaeomnd imore Hypieally T omicrogram per
; det et i j { ] t
Kilogram U8 86 thidBroifs BBEKAdrbm ?&Ss%e@’% [eheboam £ 105hRAe per
kl!ogramg REY Kilograse pfsbcpdmenght edideghi higherta gﬂwqﬂqosg@ otay be administered

where ré@ﬁﬁréd kﬁrﬁ%ﬂ@ﬁ%ssu CBiSe E\Qﬁmn@iﬁé%@tdnodqdéﬁy ﬁa@% QoA repeat basis

ia chronosone I catl ve of
every 2, of ﬁn@ﬂ”@@égi e, oTRepretlrrel4, a1 21, @F2§wéx%fqr@éﬁmp@es
coul d al so be used to identify tunmours particularly
in one F@Gﬂ‘%‘*%ld@s%rsc{“?@é{? n%rﬂat'%"tt\ﬁl"t'%’eg't‘?ﬂ"rﬁﬁdWE%‘OBfOft%%OmPOUV‘d for

periods bWﬁdL@@al for W?E@a@@ daﬁi’c@fﬂr'u@ﬂo%& lapOrRRe week, and

lustrate [imted, %/re erence to the
the trea"ﬁ’}?é’& f‘?ﬂeétedeﬁfrt?o%%'féﬁt"%teﬁ’éké‘ﬁhb%% WontorfRY Wegksoii Rgticular every

three weka@npl es. I n the exanples, the follow ng abbreviations
may be used. AcOH acetic acid 25 BOC

More paftUkarpud yéttaelngmay bg@y\}eln mnimei@mdf aF@lnpound for periods of one hour
. , L-carbgn .1 mdazol e DVA ovntmxture DCM

daily forll\’-/é}@yf ag%%q%r%@ggpa@e@e&s}ry BRAWES6S-Sol vent mi xt ur e:

In anothﬁ{ Q?rltji{:\:@ar WQ R}ﬂﬁqz %A%Cﬁ Iepglé g(l\ﬁ-:)itoargglﬁé%w V\EA'%(% mYn%?és to 1

hour folloived by neargédeace ibivEiods oetdriabiecdurationg éor eRifpledt tes hplrs, e.g.
3 hours. sul phoxi de EDC
‘1- et hyl - 3- (3" - di net hyl am nopropyl ) - carbodi i m de WO

ina fuﬁ&%(%%%ﬂ%ﬁfgg%ﬁsuﬁgglﬁ%og %8%3'( I% l\%% %%%@P%%Seﬁﬂ}él}o%?fpg period
of 12 hoti@Ab 5Malyy, ohmmpaztwbkan aapniiripok éfusiaBof 24 hours to 72 hours.

1- hydroxybenzotri azole MeCN acetonitrile MeOH
Ultimatelye hhwegr, thei quantiyneft eenpaudd Msinieigigred and the type of composition

used will be commensurate with the nature of the disease or physiological condition being
treated and will be at the discretion of the physician.

The compounds as defined herein can be administered as the sole therapeutic agent or
they can be administered in combination therapy with one of more other compounds for
treatment of a particular disease state, for example a neoplastic disease such as a cancer

as hereinbefore defined.

Examples of other therapeutic agents or treatments that may be administered together
(whether concurrently or at different time intervals) with the compounds of the invention
include but are not limited to:

e Topoisomerase | inhibitors

o Antimetabolites

» Tubulin targeting agents

o DNA binder and topoisomerase 1l inhibitors

s Alkylating Agents

e Monoclonal Antibodies.

o Anti-Hormones



10

15

20

25

30

MsO nesylate P. E. petroleumether PG protecting
group r.t. roomtenperature 15 Si02 silica TBTU
WORNSHI40BE - t et ranet hyl - O (benzotri azol -1 - yl) ur BC/GBR007/003871
tetrafluoroborate THE teffahydrofuran Proton magnetic
resonance ('H NMR) spectra were recorded on a Bruker
* Rlgnglolrapsgyctiombibiteiser at i ng at 400. 13 MHz, in DVBO- d6

e PF - i ndi cated) at 27 C, 20 unless _
gtoﬁ%%v%egﬁgltgg?gd and are reported as follows: chem cal

» BNAfroethyigmansf{anaseser of protons, nultiplicity where
. éztﬁi(iﬁgé Sfuﬂ dirdpublet, t=triplet, g=quartet,
memdl T P af®

r=broad). The residual protic solvent
o Ghromatipdargstedhberapiesraigl HDARE er €iRdemotimatole exanpl es,

. u prepared were characterised by Iiquid
%E@%%E%gr%%iy and nass spectroscopy using the system

o Qther dherapbitig ot omdpliyilaotis sgnt€ Ufor betamvple Vﬂg%"na& tR redluce or
ith different i.sotopes are present and a single
498 5 B ke STRR1 BEOLBrSq MU SHpBRRATRY. { faricular
eranyilesobbsiich apeits (inclwle SﬁGbmeﬂcQBEel&&Car)d aa&?ﬁti e Ndrevent or
r sed, s described below and these re
BT S o or B GRS R85 5 e
sinmilicationspibataarisedrano retiuced levelsTdfeed podtdelly oc @itk blodd ells,

i . d [ ' . 30 ..
N T ST BT
faios (GPeShe ed ymanulobteroolvay stilutting fantdrCG-CER). Also gmluded
- ar. . rative an
e For RS it Wi S8R0 SN BT o AR S s <o
ipdamate Spemtienaig t ands ibBndonaten| qgm@%;ttemppkm;s iAnSammatory
) : N _
T L N T T X e—
Spdtterredyes blead leveofsyrewtnorvime BulelSHktreatromegaly patients

410 4uPRb s B Sl WL AABRE e

qceatige as@qt@t)e which is a long-acting octapeptide with pharmacologic properties

mimicking those of the natural hormone somatostatin. Further included are agents
such as leucovorin, which is used as an antidote to drugs that decrease levels of
folic acid, or folinic acid itself and agents such as megestrol acetate which can be
used for the treatment of side-effects including oedema and thromboembolic
episodes.

For the case of Hsp90 inhibitors combined with other therapies, the two or more treatments
may be given in individually varying dose schedules and via different routes.

Where the compound is administered in combination therapy with one, two, three, four or
more other therapeutic agents (preferably one or two, more preferably one), the
compounds can be administered simultaneously or sequentially. When administered
sequentially, they can be administered at closely spaced intervals (for example over a
period of 5-10 minutes) or at longer intervals (for example 1, 2, 3, 4 or more hours apart, or
even longer periods apart where required), the precise dosage regimen being
commensurate with the properties of the therapeutic agent(s).
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El uent B: CH3CN (0.1 % Formic Acid) G adient: 5-95%
el uent B over 3.5 mnutes (over 15 mnutes w colum
wWQ@008B4e4 0.8 m/mn Columm 1: Phenonenex SynPe€hiGB2007/003871
MAX- RP 80A, 2.0 x 50 mm 85 Col um 2: Phenonenex
Synergi 4p MAX-RP 80A, 2.0 x 150 mm Basic anal yti cal
The coogodnds @fshe Ehvestion Anay20g0l Oeivhddrini€@Dsd binf ¢anjuretipm sitadnon-

oo s G Al o RS0 i

surgeryRingmontroled dBeisi ni 5 2.0 x 50 nm M conditions (Waters
systens): Capillary voltage: 3.6 kV (3.40 kV on ES
For usenimgenambirgtiondberapy ofithagnwihe Shompthesmautie agenp dreacemieound and
one, twéz%rge, ap oFW&@Eotﬂ&sfhéﬁa&eﬁﬁeJa s %%E't%?_fylbgﬁénﬂge, formulated
[ectroSpray Positlive, ative or Positive & Negative
togethep® aclogrge &ra eﬂgalmmttwgyng?w capore Hiejarastic agents. In an
a 0@ Mnéii3 NGSHS ) b FaE:
lternat‘ff%og}e I?é‘DréfeinnmeS%gE%np/ B ?vér? _bfsfgg]&lﬁ/é;&%s_ FLHr’%]_élg%hH presented
togethexibilie fayer ofi P@g satienally with disfrugionsdosthei 4884
PCT/ GB2007/ 003871 9U Scan Range: 125-800 amnu
A persqrostiiliestin dhe REqeoVIEkRW thigyralis ph St FoRMen 9G8R koewiedge the
dosing fdgfthéd A8 BRhBIRARrSthERpicRas hs@f the Exanples are
commercially avail able unless otherw se specified. 5
MethodeX6MblagndsisSt ep 1 4- Acet oxy- 2- hydr oxy-benzoic acid
met hyl ester O0,CH 3 HO H3CY0O O
Prior to administration of a compound, a patient may be screened to determine whether a

disease or condition from which the patient is or may be suffering is one which would be

susceptible to treatment with a compound having activity against Hsp90.

For example, a biological sample taken from a patient may be analysed to determine
whether a condition or disease, such as cancer, that the patient is or may be suffering from
is one which is characterised by a genetic abnormality or abnormal protein expression
which leads to the mutation or over-activation of an Hsp90 client protein. Examples of
such abnormalities that result in activation of Hsp90 client proteins include; Ber-ABL
translocation, Flt-3 internal duplication, and mutation of Braf, or over-expression of ErbB2.

Thus, the patient may be subjected to a diagnostic test to detect a marker characteristic of
up-regulation. The term diagnosis includes screening. By marker we include genetic
markers including, for example, the measurement of DNA composition to identify mutations
of Braf, BCR-abl, and Fit3 or other affected client proteins. The term marker also includes
proteins such as ErbB2, including levels or concentrations of the protein or some fragments
or degradation product and for enzymes the enzymic activity. The protein (e.g.
phosphorylated or not) and mRNA levels of the aforementioned proteins could also be
assessed to characterise a change in activity. For example the level of phosphorylated
AKT can be an indicator of sensitivity to HSP90 inhibitors

The diagnostic tests are typically conducted on a biological sample selected from for
example tumour biopsy samples, blood samples (isolation and enrichment of shed tumour
cells), stool biopsies, sputum, chromosome analysis, pleural fluid, peritoneal fluid, buccal
spears or biopsy or from urine.
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Resorci nol nmethyl ester (50 g, 0.298 nol) and
N, N- di net hyl - 4- am nopyridine (0.27 g, 10 0.0022 nol,

W@ 2008/080889 were added to toluene 0.2 L foll O\AB@r/Ey2007/003871
acetic anhydride (30 nL, 86.318 npl). The solution was
heated to 50 C for 2h. The sol vent was renoved by

The scregaiporriocens witl tRacatlytiovalves qut seqHemina miigomelaatige duieprotein

mlcroarx@/S aﬂénﬁgig gpﬁgorﬂﬁggn%rjétl%lﬁ [(% 18%60-{'%5%\/\121 i u%ﬁ'i o%émlcal

techmqu@ﬁﬁﬁ%ﬁi@lcmhelsmw&n%tﬂﬁauweqﬁyfor Step 2 Wit hout further
purification. 15 Step 2 5-Acetyl -2, 4-di hydroxy-benzoic

Methodg f irebifisation esdeanalygiscpf r@masonwd}@ reqpipNTefeproisingeare well
known ﬁ)oé BEI‘S@H s&ﬂl@&ﬂn%@%rﬂ(%éeﬁ?@'n?éﬁhdd% uid V\?ﬁ@lu@é‘tﬁht lé?éj%t limited

and triflic acid y over
to, Staneh%\rdsm?moriﬁgugh A$ FRYeReriransstiptaee mlymmﬁmawmwe@ﬁtlon (RT PCR),

in-situ HbAGSANRraRmuABbIskihgr i ng for 16 h at RT to give a
yel l ow solution. To the solution was added acetyl

In screé‘rmg)by Re- F(@R nthe)ev@nalf mRmAaﬁlthg {uHbus id sdsedsart byRdrebifig & cDNA
co éﬁ] F%ﬁ‘l g TH s sol vw%s cannul ated into a

Py ois{he PEINA deliowg (*zycﬁn@ AP P! e Ly byeBBRm Methagg of PCR
amplificHiBéMCcthd HR oiéd o@)prld16‘3§0énbedomd1tldl@tf©f amphfiéhtizh) areTRGown to a

has ed th water
person SkIE bibR M T WieTEin ACRER SRR AEP £ S S oy pls piandard
methodei bhmeécm:reﬁl fog .exameler mSAdslfbeW\HS Maztdlr @aed BLirentV¥otocols in

8/ 044 PCT/ 71 h t
Moleculgt BRRgH P, 3B FiSY Hreon 6 - qulitie. Sh. Pral e drGR Frgeols:
a guidestol mheltgodeﬁndfedp!mﬁtlémd ,t10a0] Aﬂadewzg Fg@lssWSI;lh még@;:me@f;tlons and
. 1z ane a ve 997 .. I na
manipufibty RN GPle e Trehigfed e et Sestiibronn Pt ERgig et al.
2001, 3ntﬂ Eh | Male 4. G@nhgmu{mat@dj Manbau IQaidy Spribdy HebBor Laboratory

Press. | MGEERIADa; Sl ptsAR VI8P aC A o di kR (BF) Sty VRoche

Molecullao Bigihemi¢88. Oy ghe dted%r, nuatinalomgyhpd et tfd;rth aderNMSR States

prs LB RE ) 2y 854 A3r2 6 Wbl fpdbra o

and inc8pemtd&d Gdreth-Acrefeyénc@, 4- di hydr oxy- benzoi ¢ aci d net hyl
ester (Alternative procedure) OO CH3 HO OH O
An exarRelemf @nrivisiturbyridisadisn tach(iie dor @s298ngrmiRNAaaxbression would be

fluoresceliBE H—é’iﬁ} hy%ﬁdi'égt?d.nn(F(ém (gée Wﬁ&&eﬁ UdB¢? 'Rﬁje?rq ér{}ymol., 152: 649).

Generally, in situ hybridization comprises the following major steps: (1) fixation of tissue to
be analyzed; (2) prehybridization treatment of the sample to increase accessibility of target
nucleic acid, and to reduce non-specific binding; (3) hybridization of the mixture of nucleic
acids to the nucleic acid in the biological structure or tissue; (4) post-hybridization washes
to remove nucleic acid fragments not bound in the hybridization, and (5) detection of the
hybridized nucleic acid fragments. The probes used in such applications are typically
labelled, for example, with radioisotopes or fluorescent reporters. Preferred probes are
sufficiently long, for example, from about 50, 100, or 200 nucleotides to about 1000 or
more nucleotides, to enable specific hybridization with the target nucleic acid(s) under
stringent conditions. Commercially available FISH probes also exist for cytogenetic
detection of chromosome rearrangemrnts, which can he used to detect Fit3 and Bcer-Abl
translocations within leukeamia cell populations. Standard methods for carrying out FISH
are described in Ausubel, F.M. et al., eds. Current Protocols in Molecular Biology, 2004,
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tol uene 150 nL (under a nitrogen atnosphere) and the
solution was heated in an oil bath at 70C (internal
W e0op/0568) . Acetyl chloride (22 nL, 308 nmmpl ) RMeEFGRADSH03871
in 5nL 15 portions over 30 mins giving evol ution of
gaseous HCl (which was scrubbed by passing the
John Wifgiyt &og@ns kicr axchFideresagihceaiju it SyREd=ationT hiechoicalt Querview by

John MW@S §ér‘tl'é& G?r? I\/?JIech@a(I: [flé’%no‘éns ofrbéJb%g e iﬁ’@ﬁ?%@lﬂ?rﬁ@ qlhl 2nd ed.;

erature
ISBN: 1@826:& Y%Zx/\bﬂgm@o%ﬂoédpns@ B@@B aIrtiest athogds GoMelepuiaaiedicine.

added and the solution filtered whilst at this
Methodstfapgriesexpressionmprefiingare dagcriped by (RaRrimashab W@W@p@e@%

3:3). Bfiel, He protitdl t8s EMIRENGSLid-bt drRIcBSCINEA Qs %Qntheszed from total

concentratedto slurry of crystalline solid (to
RNA Usipgi (T et oligmpertfor p@mngdnr&ﬁﬁj@ng GPMEngynthess, tf?\'@wegltl)(rﬁeyond

strand cmﬁﬁ fedishet nBormh HeRamk) panérsafterdolBicitimdaal cBliAtif@sed
solid was renpved bx flltratl on. .The residu

as a template, &y IMVIER t;?élﬁgrém@ oftcgql\{JAe“%nq b@tmyla’ted g@owd?otpégncRNA is
chemicaly fragmpaietiOhdaraind hﬁbrd@dbo&odes@:ﬂﬁedi AFfjneslrit (SaR& @arkOCA,

49 N showed 3% of materi al
USA) av?%@an?wta@d'ﬁ%w%@é S irmen CRNSMSLREY ot vl oot or) - 25
te was, evaporate o a,snmal ol une .and 20%
A'temat'égmih‘% 8\& Rrduetgo xn{ﬁise%aﬁromaamr‘*%%(f e'F‘a%t%ﬁq&Fﬁ%yed by
immunoltittoBierhigtrit oftuBEm.0 BEMPles Psalifi pﬂaaiélrg'n(.uﬁo&%y With nfibioélien pldites,

tical .
westerr Bt 1 £ 3eGioget s Py ang: fobelestaafptio  SHA. fow
cytometMﬁrﬁlO&iBéMé%ds Rﬁiﬁ\l\/@?%?drﬂ% BétectionR oOsﬁéc&f(B—ertearl%h Deteotion
was a

methods W%W mc@.gleﬁﬁ;%a? 8¢ %g{:lﬁg, Fnlggo’g&e& egstkﬂl)ed person wnl?recogmze
that all ciubly dwelkigio@mnz ctad:lmuc(L@@ for gletéctidg nbltr)e dphilealemhittr ehiomosome”

mdlcatlvggltegﬁ Rﬁ_?gn? gf%'toﬁ‘l §8;n3 ?he0m6it u?gl \)Nalsnst irred and
1
Thereforjtggn,ge(?fta hesé t#ﬁré 1%5%& g?l.];é)\%asé b% u¢% M€ fb%ln mggtuWO(Jgso%?}ﬂcularly

suitable &mdrestrenterndth the gompoawidg dfﬂreuﬂvemblons The solids were
collected by filtration, rinsed with water (2 L),
EXAMPEE8ked dry under reduced pressure and dried to
constant mass in a vacuum oven at 60C overnight to
The inveniasy avithenawy | bes dlistiaterd, dul et slmmtaﬁizybsoxybém:@atce the specific

lid. 'H NWVR (DVBO d6
emboo'"é%ﬁd%ﬁcgﬁe 82’@@?%@"‘@%@% "%07I 43 (4H, n)( 7.37 ()2H,
In the eXxBnplds, 4 folloling abBreSiations B8y béldsed) . 3. 79 (3H, s),

SAS (3H, sy M [ MeHT ] SO,

Step 5
AcOH 2. 4- Bieti®gray! oxy-5-i sopropenyl - benzoic acid net hyl
ester, OO0," CH 3
BOC tert-butyloxycarbonyl
Bn benzyl
CDI 1,1-carbonyldiimidazole

DMAWO0 Solvent mixture: DCM: MeOH, AcOH, H,0 (20:18:3:2)
DMAW120  Solvent mixture: DCM: MeOH, AcOH, H,0 (120:18:3:2)
DMAW240  Solvent mixture: DCM: MeOH, AcOH, H,O (240:20:3:2)
DCM dichloromethane

DMF dimethylformamide

DMSO dimethyl sulphoxide

EDC 1-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide
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Ph, ,,0 Ph,O Potassiumtert-butoxide (29.1 g, O0.26
nol ) was added to a stirred suspension of 15
woredokpi4084 phenyl phosphoni um bromi de (92.8 g, OrPCBGBRIOY/003871
i n anhydrous tetrahydrofu@n (1 L) and the m xture was
stirred at roomtenperature for 10 m nutes whereupon
Et;N et hytriethylagiagy! - 2, 4- bi s- benzyl oxybenzoate (78.0 g,
0.2 m)g%' ? added and the m xture stirred at room
EtOAC { erpePUVIA%'3Br a further 30 minutes. Methanol (100
Et,0 mnl) vva&thwdmdrto quench excess phosphorus ylide and
the s ? nt was renoved in vacuo to afford an orange
h oi | 90 crystallized on standing. The residue was
HOAt recrystqublfdxgzezjabfenmtnamlé]anol (330 M), The solids
Hogt Vere ﬁg}lyld%%é Z)oyrg%g'%tl on filtration, washed Wlth“

nmet ha sucked dry under reduced
MeCN pressac@nhMﬂ@fford met hyl
4-bi s yl oxy-5-i sopropenyl - benzoate as pal e
MeOH eIIo&? 3% The not her |iquor deposited a second
min. crop oﬂmﬂa@erlal upon standing over ni ght (conbi ned
Ms yield, ; 9@ 55 g, 73% 'H NWR (DMSO-d6) 7.59 (1 H, s),
7.52 58 25 7.64-7.32 (8H, m), 6.97 (1 H, s),
MsO 5. 28 nﬁﬁybga 5.22 (2H, s), 5.09 (1 H s), 5.04 (1 H
), 2.02 (3H, s). Ms: [MtH]' 389. WO
PE. 2008/8%&% &%gg¥%GBZOO7/OOS871 93 A further crop of
PG the egptdecttg@reube obt ai ned as fol l ows. The
cryst sidues were evaporated to dryness
rt in va?ﬂ%hgggﬁgﬁéﬁglly solid was treated with 5% et hyl
SiO; acet atséicgn heptane (250 ml). Ethyl acetate was added
TBTU | N S”N,\ENW-E&%PR%@QG h%n!thinli%WuYorﬁ&mrtéﬁQfludibbﬁr%e
unt i | e residue deposited a | arge quantity of solid
THF trlphé¢@ﬁhﬂ wiWANne oxi de. The 5 solids were renpved by
filtration and the filtrate evaporated to dryness in
Protonyegaeetico regonanee (di NME geresirg . WRESe recrdsd i ohd Huks o400

mstrun@?ﬁ BEQI‘&Itmé 3% 4@@51@ MPed iR paNSD)-dafor neted-d, Uak hﬁdlcatﬁﬁ)t Byb7 °c,
I S- oxy-5-i sopropenyl - benzoat E
Un'eSS;Fé'F&P%%ec?t%‘%ng'l‘q' e §%ﬂ>9f§5d( %Mpwsyp‘é?ra'csbsiyﬁa/é/ prgy @aﬂ@ef of
protoné%lﬁtlﬁcﬁi @h&%‘b&ﬂn@@t’ cﬁ-‘do&@l@f ‘Pﬂﬁﬂ&i yBer Rt cmagiuflipfet, Brbroad).
., O Potassiumh éqo 96 g, 0.19
The reﬁﬁ@ﬁ‘fpr CW&§°B[&BB‘H3? psed %gt‘ih?ﬂ E?geéﬁ €n of nethyl

4- bi s- benzyl oxy-5-i sopropen I-be 1.
In the ﬁmmp'ﬁﬁ W@t%ﬂﬂ% 0y HEPRA'S g’ﬁ@lcnﬂ? F”ﬁ‘g@g ﬁﬂs"ga‘ﬂ‘a"'?%gfaphy
and m&s?(ébércﬁoé!@)%yﬁlsirfgfmé F8rhehd opératied bm@htflcms s duobedw. Where
pon cooling 15 the or%%nl c, sol vent was

atoms JUi3 SHTaIRG IPREPSY RTELPESE s SASEAT AN 3R D duyaucted for

the corhb@uncalddhé nQinoBfato%dM Ihyﬁbl:l pehf°cr;i"tBraatt.yl Eélﬂ@r@nnk))steﬁhhwere used,
W t

as desgiigast BAY Soat ke o epypPEd Bty st erd g 4 1@ bRGer, cosety

similarYpRaHtiag @dncﬁﬂﬂ”nst Mthesapev4ting conditions used are also descrlbed below.

System description:

System 1 (analytical system):

HPLC System: Waters 2795
Mass Spec Detector: Micromass Platform LC
PDA Detector: Waters 2996 PDA

System 2 (preparative and analytical system):
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removed in vacuo to afford
2, 4- bi s- benzyl oxy- 5-i sopropenvl - benzoi c acid (58.8 g,

wQa0@sp4434 a col ourless solid. 1H NVR ( DVMSO d6CTGB2007/003871

(2H, d), 7.47-7.29 (9H, nP? 6.82 (1H, s), 5.20 20
(2H, s), 5.17 (2H, s), 5.06 (1 H, s), 5.04 (1 H s),
HPLC Systsm:(3H, s). MVatemiFctioglyBx s@itep 7
ynyl - acid benzyl ester CH O N ~~~
Mass S%C I%fé(%fogo a coo e‘%g?(% sol uti on of dipropargyl am ne
PDA Dgtegor7 g, 502 mwe)terﬁr%sﬁ@&é\ (200 nL) and 25 10%
agueous KZCOS (700 rrL 507 mol ) was sl owl y added a
Systemjp[gnagaiiverand.analytioal gsygiembar bony| oxy) succi ni m de (125
% 502 mml) in EtOAc ;SSOO m.) over 20 mns. WO
HPLC Sysi981:044034 PCTACEHATPOBGES™M Yt + The sol ution was
Mass Spéd Derdicat 0 C f_gyMgDh then at RT 16h. The phases were
arat ed and the organi c phase was washed with 10%
UV De t%“g eous K2C03 (7 E?"M’RNQO? mol) and then with

0 eratlsat ur&t ed brine (500 nL) and was diluted to 1000 nL
to give a 0.5M solution. 5 Step 8
Acndlca &Iﬁdr!oxg%ct) hgl - 1, 3-di hvdro-i soi ndol e- 2- car boxyl i c
ter \ OO I- cxr O A solution of

opa C | .4 m, 424 mmol) in toluene (120
Eluent,ﬁt ch}féo gés’g(;;rgqlc e 0.5M di yne sol ution above (440

EluentBrL 2206l:0Nd0 )1 YmBsrnewApidy at ed and t he resi due 10

Gradieng of Ut} 3 \gﬁg’aﬁg '{‘)ﬁ pele on%ﬁ’| ugeL SZ (gr,?/rh,l§?1%r g“é'e‘%fm Lﬁmﬁ) mol |

Flow: 1.119%8eniénimdded i n 14 equal portions over a 2 h

rio th constant ' | Ng e_internal
COlumnPEnpeSh%o Se @%#“WF@%&%% MYai ned 50-
ColumnIDOC. PRéomea@xL8yineryi wa s X-Reveoh, L £ 980 nin® 50 C over
30 mn when the solution was evaporated (to renove

Basic agalgteascqrditpasgyl al cohol ). The residue was heated with
toluene (500 nL) and 15 charcoal (Darco 4-12 nesh, 20

t d.t fi It d. hat h
etuent ™ 4O QB S B S el el e o ot o,
Eluent Bhe r@Hs@Ne was di ssolve in Et CAc (400 m.) at 80 C
Gradlen‘fmen §'9 chugﬁl é\%?3%¥n%?er aphy grade 65 g) was added

nd heafi cont |1 hued $20 mins. The sol ution was
Flow: f| I te@édnlm'nnl st hot and then evaporated (wth

seedi iV wn solid. 10 %
Colu'mnEt OAC'? 'bctnir{% (‘%@n W85 added and the 20 solid

EQ S?{ I!:g;tlon The solid was washed on the
MS con&ﬁgﬁs ése S e (100 nl) and

Capillary voltage: 3.6 kV (3.40 kV on ES negative)

Cone voltage: 25V

Source Temperature: 120 °C

Scan Range: 125-800 amu

lonisation Mode: ElectroSpray Positive, Negative or Positive & Negative

MS conditions (Agilent systems):

Capillary voltage: 4000 V (3500 V on ES Negative)
Fragmentor/Gain: 150/ 1
Drying gas Temp/flow: 350 °C / 13.0 Lmin™

Nebuliser pressure: 50 psig
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the dried (50 C, oil punp, 16 h) to give the title
conpound 59.0 g (95% . 1 H NWR (400 WMHz, Me-d3-0D):
W@ 288074036 (m 8H), 5.21 (s, 2H), 4.74 (s, 2H) PCHGBR007/003871
(s, 2H), 4.61 (s, 2H). StEp 9
5- Met hanesul fonyl oxymet hyl -
Scan Renge: i hvdr o- i soilRBOB2pLar boxc acid benzyl ester \ O

lonisatiéMilobier N 25 0 Efaciro8playPRfivobr Regitfloxymet hyl -
1, 3-di hydr o-i soi ndol e- 2- carboxyflc aci d benzyl ester

The stérﬁﬁg Tfat@rial. B32e489 bf ithe Tli’i%n{p‘fgs() a%-)coﬁﬂﬁer%ta%‘:a\/aﬁgﬂe unless
th % V\% added Et 3N (39 nL, O. . The sol ution
otherwiga&rci5fed i n an i ce- bat h and a soI utlon of
EXAME{Et Eanesul phonyl chloride (19 niL, 0.245 nol) dissol ved
' t OAc (50 nmL) was added (so that the internal tenp
Step 1 <12 VO 2008/ 044034 PCT/ GB2007/003871 95 C). After
—Jo—"stlrrlng for 2h in the ice-bath further additions of
, 1.9 nL and 0.95 nL) and
] ) ere made (so that by tic there was no
remai ni ng starting mtﬁl ab after a further 1 h of
stirring). NaHCO3 (550 wagHadded and the sol ution
stirred for 20 m ns the turated brine (200 nL) was

added and the phases wer separated. The organic
phase was dried (MSOH) evaporated with seeding to
give a danp solid [ ch s used in the next step

wi t hout thorough dryi R’g: ep 10
5- (4- Met hyl - pi perazi n-1-gyl met hvl ) -1, 3-di hvdr o-i soi ndo
e-2-carboxylic acid benzvl ester dihydrochloride salt

Resorcuﬁbanme ol @019 3k mEb‘earﬂON'r@dfnﬁémgSI Sﬁ\sr%gmﬁﬁ%'(ﬁﬂ g,

rssol ved In acetone

0.0022 m‘ mﬁow%)swa@o@tﬁeé\ﬁ@ foluenerf. A4 fpktpvr@cb@oa@@m(arﬂw@mdma?:o mL,
0.318 rh&FpTHe's's&z:tl@ WA PERRHOR 56 °52f6g%2h (A& SbiveRdwas r§g18ved by

5% 8| perazi ne (50 i, [) 1n acetone
evapor%&‘ey at gl \&wmq\a@d éheu rﬁ?'é'éie wes pgecirgnad @iee W|th toluene.

To the (ré?é?(ﬂi]%ll Qiil%é@"’fﬂ#@bha%ly H8&d itdlGed@ERID AL %nl&! %&u WaRA fnd the

sol utign evaporated to a small volume an
S°'““°“H$€d|f%fs$tl®8 %%‘PH iurtbﬂr %tﬂm@ﬁ Et OAc (1000 i) and a
m xture of water (500 nL) and saturated brine (50 niL).
Step 2 The organi ¢ phase was washed wth a m xture of water
0, and saturated brine (150 nL) and finally
S-Acetyl; = t—@@—l‘é’rr—eﬁﬁé (300 nL). The solution
was dried (MyS04) and filtered and to this solution
was added 1 MHC in l\/b§ m., 0.43 nol). The
suspensi on was cool edo(0& for 30 20 m ns) and the

The toluene solution from Step 1 was cooled in an ice bath under N, and triflic acid (26 mL)
added slowly over 30 min. On stirring a fine white solid was formed which dissolved on
stirring for 16 h at RT to give a yellow solution. To the solution was added acetyl chloride (2
mL) and the solution stirred at RT for a further 1 h. This solution was cannulated into a
stirred cooled (0°C) solution of EtOAc (600 mL) and NaOAc.3H,O (40 g) dissolved in water
(400 mL). The organic phase was washed with water (twice, 200 mL), saturated brine and
was evaporated to a small volume without drying. The residue was azeotroped with
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on the sinter and the solid dried (oil-punp, RT 72 h)

to give crop 1 of the title conpound 66.34 g (65% as
w@2@8l0084 ess solid. 1H NVR (400 MHz, Me-d3- O])CT/GB2007/003871

764751(m oH), 7.51-9129 (m 6H), 5.23 (s, 2H),

79 (dd, J = 16.2, 6.1 Hz, 4H), 4.49 (s, 2H), 3.66
heptanq étwucga,m 00 @L@@n@shegp{ye (2@) Alk)evaatddgded Sur‘ebtl'rm,qrystallme solid
remove§ by %, PASREE el b ki ek

ove -(S:Iar boxylic acid bgnzly elsterlata"dqeﬁn roc g;r“} %@%5%
Final pL]N‘f,cat(onl\éf coMbined bBRkhEs WO 2008/ 044034 PCT/ GBZOO?/ 003871
b Step I0A can be used as an alternative route to
The conﬁ@lﬁb@%ﬁtcﬁb@l@ﬁs&lda(@@ %q \ﬂ@é)H@ateJ ® Bmﬁh’gsﬁlﬁﬂﬁb%‘lmhepta e (250

man ese_di oxi d nmo
mL) th %%51 d?'g and fmally to O°C %ltered and the)re3|due dnecg 72h (onl pump) to

give (88041§ coxysmes, hyvite By RoiditiRyshdaaeiiroi ndol e- 2- car boxyl i ¢ aci d
benzyl ester (3.35g, 11.8 mmol) and after 6 h -

"H NMR (DMSOgIspt2.65 (eHf4)r thep (addé)t 838 (0, ﬁmgmeﬂe sfizngd é#, s),
262 (3 SSQ} 57 mmol.) was made. 5 After a further 1 h stirring
t>RT Celite (79g) was added and the sol uti on was
Step 3 filtered through a bed of CeliteTM giving a clear
—-—p—pale yeIIow solution. The CeliteTM was washed with DCM
5-Acet : onbl ne 9l ut| on
: O a1 N1 yFpi per azi ne

(1 31rrL 118mm|) an% 0§th ac:ld(O 68 nL) were
added fol | oned by sodi unytricget oxyborohydri de (4.98
g, 23.5 mol). The yei{d.o olution was stirred 16 h 10
giving a col ourl ess sol To the sol ution was
added 2MHA (10 L, 20 W gi vi ng an
ef fervescence. After 30 n v lat er (10nm.) and K2CO3
(5 5g, 39.8 mol) mere added and the organi c phase

Resoro i ek 7S g S S b el bt

toluene ébapol atreier hmlth®mosﬂWe)rm g sonaisn tzssiavetinl 4h oil bath

st bR YR 09,800, i ote 200" ALOR, LU 20 LIS o
portionsddire6 BCMifiwbivingetolnfiord o/ gasgous }-mo/ulﬂclﬂﬁvaéeﬁubbecg by paédiey the
e S YA bt b 8 490 Mg o v
heated i2i, oilath tendBtidte Gl (eﬁrkﬂ;erz;amce éB"@Qfo(r 2t h.shhe QJ’ILQﬁm’(v%é cooled to
s0°C ard) Eon bt Bs TR 3% frralyion. eros whk it g temperature.
The redidiias gesiodolas V\Mshed \ANhCEE)Ad-IIﬁBO 2 ) Tand the combined filtrates were
conconfh Y P BSERE AT e B AL v
slurry weastasided hept@ed 100 Mi36ard afteyl )0 wirs atdBEdh&tsGiidt waé0@moved by
filtrationMThe RRRILEOEs washed with heptane : toluene ( 2 : 1, 60 mL) then with
petroleum ether bp 40- 60°C and dried in vacuo to give crop 1 29 g (46.4%) (NMR showed

3% of material resulting from saponification of the methyl ester).

The filtrate was evaporated to a small volume and 20% EtOAc in heptane (100 mL) was
added. After standing at RT 16 h a second crop of 4.75 g (7.6%) was obtained (NMR
identical to crop 1).

Step 4

5-Acetyl-2,4-bis-benzyloxy-benzoic acid methyl ester
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aqueous K2CO3 (400 nmL). The organi c phase was washed
Wth saturated brine (200 nL) and then dried (MgSO4).
wab@ssolost i on was filtered and was evaporated POI/&B2@i7i003871
(which 25 crystallised on%tanding with petrol eum
et her (bp 40-60C)). The solid was dried in vacuo to
give a colourless solid: 48,8 ‘_?.33 5 mol). A portion
of the solid (24.4 66 8 “was dissolved in MeOH
(170 m.) and after éﬂega St t he solution and purging
with nitrogen 10% Pd/ C (1.22_g as added and the
m xture hydrogenated at | atifosghere for 2.5 h. The
solution was filtered afhl gPe ol uti on 30 evapor at ed
and the residue was azeotroped twice with tol uene at
- : I
Benzylibg%rﬁ@ogl (7§I ml, 03 Oe§d %%ﬁne%?gqqc%d%géeég@%de W éfﬁtﬁee ] %ﬁ%?tﬂl-zzl-
dihydrombermm@o(@@mgélozm rml‘r/a@mowrgoswmssxgm cz(th’\élfheé87.8 g, 0.64
; I
mol) mp{]c%%gﬁhlaeg{‘aob%ﬁ a?mﬁa(ﬂg &l@?%ﬁwgd eHdeL d \%gpef@l?f 6 hours.
Upon dogtied taatasny t@nper@mﬁe ttfee stixdvredwas pq@r@as@itn gvaderd(Sstoanagtirred
t
wgorou%gdf%F Zaﬂo 18! mPﬁé’%SF% I@léroeg%lgétﬁg %L@ﬁg} R, nqgez'l with Wﬁtﬁr 2 L),
sucked;ﬂrp@n@@r rﬁsdgcey?/ pf@pwp)ang dged tfhgensgant mass in a vacuum oven at 60°C

overmg‘h?ﬁi Qﬁ&lﬂ ngét)h}/l] 5 %étplai‘@ﬂ)ﬁs I@r&lyl\)xﬁoew'zfa'tgm g 543@@0/?3% a cream

uti on resorcino

solid. izb\lMRg(Dl\é%Ozﬁeh%ﬂ)(“érﬁi %55 At oy BeddZ8tk maz6B e ( fdm) Z04 (1H,

s), 538214ﬁ|6s)73"7§33)4 ‘é@fzez;aﬂol\fﬁgi vRg: AHPMo( 92 L) and to this
sol Ut1Ton was ad

Step 5 €t hyl - N - (3- di net hyl am nopr opyl ) car bodi i m de
hydrochl oride (12.8 g, 66.8 nmol ). The sol ution was

2,4-BisHehk16%y-8isdsfodedI-BdhzBicRgidaneniistersol uti on was added
to the solution of the amne fromStep 11 (66.8 mmol)
together with DVF (5 nl) shongs. The sol ution was
degassed and the solution stfirr at RT for 16 h. To
the sol ution was add (500 m-) and EtOAc
(500 m-) and the organic e was washed
sequentially with 10% 15 00 nL), water (4 X
100 m -) and saturated pine (200 nL). The sol ution

evaporated to a small volunme and 20% Et OAC in

ta 250 ded and st at 0C
Potassguaf) IR AEE-1 O mr P etol) Bt BRE) tp 1 b1 SUtsch quspension of
methylivipsérstbhespiorientbacaideOZ.8 g, /26 m\@)?lnddnf@drdu@ tsteshyardf@an (1 L)
oun

and th%ﬂgalstutrql\q/gv%éétla%)dco tFopgn ?eni;gpr?tmeg _flolﬂ_ﬁo rr@nlgfgs %VH]’Her%\lIJ'\@n(erA%g%yl 5-
acetyl- Ijlljblslbérl)z,ylo&ylignzbdte 80 . &.2hHoel) M, adile@gar@dﬂweaﬁlxtllre st|rred at
room t%rép%ra[l‘%é f% fugthgb:’»ég‘hmg{% 191! g@ %‘d 10%Hr)n1) was ad&ed to quench

excess phosphorus ylide and the solvent was removed jn vacuo to afford an orange oil that

crystallized on standing. The residue was recrystallized from methanol (330 ml). The
solids were collected by suction filtration, washed with methanol (50 ml) and sucked dry
under reduced pressure to afford methyl 2,4-bis-benzyloxy-5-isopropenyl-benzoate as pale
yellow needles. The mother liquor deposited a second crop of material upon standing
overnight (combined yield : 56.55 g, 73%) 'H NMR (DMSO-ds) 7.59 (1H, s), 7.52 (2H, d),
7.64-7.32 (8H, m), 6.97 (1H, s), 5.28 (2H, s), 5.22 (2H, s), 5.09 (1H, s), 5.04 (1H, s), 3.76
(3H, s), 2.02 (3H, s). MS: [M+H]" 389.
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J =7.6 H, 3H), 2.11 (s, 3H). Step 13 (2
4- Di hydr oxy-5-i sopropyl - phenyl ) - r 5- (4 nmet hyl - pi perazin
WO 2eoploseshyl ) - 1, 3-di hydro-i soi ndol - 2-yl ] - net heea82@7/803871
NCH3 NI %" HO CH3 2%30H CH3 WD 2008/ 044034
PCT/ GB2007/ 003871 98 The product from Step 12 (4.7 Q)
A furthemersp df §soestedcdauid be bbkai@d smicdpws OB engrystaligatian esidues were
evaporatI%Hr g'cng?]e\e@a ,H \%!%%J%Oaﬁblptﬂé%ll r%@hé@\@ggt ogﬁﬁih 3% & Jate in

e suspen ion dr ogenat ed 16
heptane r(zﬁmm &rmyam@mwae asidegpin smﬂ rscw!lcma @nthﬁa\ggwrpv%sf &tred

mixture lﬁﬂﬁl tﬁehr%SISFIAQ hé?g%lteglvéi%’éé"a%ﬁﬂ& dohig tﬁpﬁféhgl\dﬁos‘!}ﬁﬁﬁea&@@ The

d the sol ution was washed

solids wwet rempved Ey(ﬁ&eqtp@tar@h the fjrate. eyapg;atgg\ do dRpe1ess h@vwo to afford
an oranﬁ?J ciw\St Q%cg/@tawi'aﬁo@ ¥ nasldddl QQS Qfesdiafdd GB&/é;_'-t éﬂ‘?ﬁde(cﬁ@arther

he sol ution was heated to 60 aﬁ
methyl 24 hERRNZPRREE-IseFBRRNY-DAM72l0ES Gr @%lﬁ.veﬂawa%%st ge <l (tota
yield 85\9@%Iyed with water (30 nl-) and then -evaporated to a
volunme (ca. 5 nL) and allowed to stand at RT 16h
Step 6 vvlth seeding. To the crystalline material was added
1:1 EtCAc/ petrol (10 nL) and the m xture was filtered
2 4-Bis-Béhzaedy-dlis Rtlodshydbarezolidurid i t | € conpound as the free
base 1.76 g . 1 H NWR (400 MHz, Me-d3- OD): 7.29 (s,
3H), 7.19 (s, 1 H), 6.39 ¢ OHH) 4.91 (s, 4H), 3.56
(s, 2H), 3.28-3.15 (m 1 H| 2.53 (s, 8H, 2.31 (s,
3H), 1.23 (d, J = Optional Step 14
Purification of
(2, 4- Di hydr oxy-5-isopropyl -
zin-1-ylnethyl)-1,3- 1BPh. _O
di hydr o-i soi ndol - 2-yl ] - nethanone I n sone batches of

R
2,4-bis-8errky|8kmzi§dwp&w( RerfmodteoX8/p0 ap-R16 Imelpire matharfds-(720 mel) and
water GROED g s Mg W SUTechong RSP R dP Uy ) Vel el

the orgermf@h(e}ﬁt waSrkrnovddhia vioneorahdithe riktare aciglified td el 2cuelyay by the

additionrl\pef%% %ﬁglt?gg afﬁﬁ',\}@% r6I8 Cpfﬁg@?f "_éj/vas Hﬂafe!dw&@_lw\ake} % LQ and

extractedO¥ath ethyl acetate (2 L), the organic layer was separated and the solvent

hexyl ) - f 5- (4- met hyl - pi pera

removed in vacuo to afford 2,4-bis-benzyloxy-5-isopropenyl-benzoic acid (58.8 g, 100%) as
a colourless solid. 'H NMR (DMSO-dg) 7.52 (2H, d), 7.47-7.29 (9H, m), 6.82 (1H, s), 5.20
(2H, s), 5.17 (2H, s), 5.06 (1H, s), 5.04 (1H, ), 2.03 (3H, ). MS: [M+H]" 375.

Step 7

Di-prop-2-ynyl-carbamic acid benzyl ester

CH
Il

O
To a cooled (0°C) solution of dipropargylamine (46.7 g, 502 mmol) in EtOAc (200 mL) and

10% aqueous K,CO; (700 mL, 507 mmol) was slowly added a solution of N-
(benzyloxycarbonyloxy)succinimide (125 g, 502 mmol) in EtOAc (500 mL) over 20 mins.
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XOHOH 20 X = Hand OH Acetic anhydride (1.04 m,

11.0 mmol ) was added to a stirred suspension of inpure
WQ 2(08/044034 PCT/GB2007/003871

dlhydroxy 5 |sopropylbenzd§l) 5- (4- et hyl pi perazin-1-y

d dol 2.05 5.0 1)
The sob i, e St o § G BitbReBbI A rine Siaseaara separalsd and

the orgamid phaksl v@b el vﬁﬂhr 10%@qﬂ@§lﬁ§ K2¢19§3(‘70©0rﬁl_' 9@7t H@ndIPQHd then
In vacuo to af

e rat ur he sol vent vvas
with salyF B P Bab Mok oo WS Tck 61 T60D b ik a6 oS @ 0.5M
solutionrl ) . Concentr at ed hydrochl oric acid (1 m) was added
and the m xture was stirred and held at reflux for 5
Step 8 hours. Upon cooling to roomtenperature, the organic
solvent and volatile nmaterial were renoved in vacuo
S-Hydroxmahethye 1 \BEIIRADE 10440 RI2-BETDOERR ARW 938 kter99 aqueous
residue was diluted with water (25 nl) and basified to

pH 8 with vigour Stll‘l‘lng bythe careful addition
of 10% aqueous p@: Bl ution. 50% Et hyl

acetate in heptd (5 ) added and the m xture
was stirred vigouro 5i% at room tenperature for 16
hours. The solid nmaterial was collected by suction
A solutiph |of irserasgy! aldohoe@owd trth, 3846nemblylin Bluanet @2@ mi) waptiegessed.
) k r nder d d
The Ofﬁl\ﬁg P}% ?]olﬁ‘t}b% S5 YaaBngie Zﬁﬁgrt‘h‘ﬁgg \gése%%o?atgg Lo bR residue

vacuum oven
dlssolve'@Ll(l 20“46@3 Wdﬁb»('yr hispretepied plwlnb@nlzmm g VY(ikingen's ghislyst (2326 g,

2.44 mﬁw‘of‘ 1 41%%@5%%?%1?}@ %i’t/%’ ?98@ d6)e? a(é ﬁ?)e?lgdagrﬁ) cBristant

momtorgl}; ofgheg@tqrmalﬂemgpraggre spci2 that the temperaturggenaingd 59y 100°C. The
solutlonalvés% allddd t5daol 4o 56 °(34d'\|fer ly rﬁpn wlsne?h #d we())pls\)/%% év%a%rétéd (to

remove[em:pﬂ;s. pmrgé@l@qﬂn\?ﬁ/pﬂ:_e Fegi mwas heated with toluene (500 mL) and
charcodP(D€6 QIX’VZ ﬁéhﬁ%%pﬁlmﬁh’@%} 30 an'f’n GAd [Ffetnl'\‘}fﬂehanlgcﬁrt%bgh % bed

Vi

of Ce"t%angg{ea%/r@W§aﬁ0!ut'ef\ av%r&@in;roa’q%l X T,bedad@we whs Hisgalye én EtOAC (400

mL) at (sb 24 \gherd s?neé% EI%roW@z?og?WB%@ e@ g?t\nég‘%lddéd; emd heating
and Et OAc a sol ution -lactic acid

continugd forgz0 gning, Ibe rﬁ?b“?“ dvass Bitered wwswﬁbﬁe@ then eyaparptep (with

seedlng\}\l?&gl@éi dashle B?bﬂ/nséblhéﬂt‘!@% E”@?\cﬂ%@%a%@ Wtido ﬁnLFﬂ/és @H@ed and the

was filtered. EtQAc (5 nml-) was used to wash

solid remPV%dsPy Hivatio o hecoll s Waes 0dbe sibtes Vo hapeanentl OﬁeTnu and
the dneﬁC{BO 2cholviplifnp, SSEH)“’(@@Ne-EHS t|ﬂé b%ﬁ\%bhhd“% %95%'} 01'?1 NMR (400

MHz, MERERIDN T R (B PEb 541 Godilth 2 (SE00. B Ogeuaih AST (5, 2H)
title conpound 1.29 g.1 H NMR (400 MHz, Me-d3-0D):
ﬂ?ﬂ-??,o(s 3H) 7.18 (s, 1H) 639(s 1H) 4.91 (s,
8 (g J = 6 8 0- 3. 63 oH)

(dJ.:68Hz .123(d:]:.69Hz 6H) .

EXAMPLE 2A (2,4

Di hydr oxy-5-i sop 2 met hyl - pi per azi n-|

-Vlnmethvl)-1, 3- d|h r 2-yl]-nmet hanone

L-lactate salt
To a solution of 5-hydroxymethyl-1,3-dihydro-isoindole-2-carboxylic acid benzyl ester
(65.75 g, 0.232 mol) in THF (470 mL) and EtOAc (770 mL) was added Et;N (39 mL, 0.28
mol). The solution was cooled in an ice-bath and a solution of methanesulphonyl! chloride
(19 mL,0.245 mol) dissolved in EtOAc (50 mL) was added (so that the internal temp <12
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25 Exanpl e 2A describes a synthetic route containing
essentially the sanme process steps as the route
wale@sioudoadl i n Exanples 1 and 2 but wherein theP@r/GBe®s/003871
conditions are nore suitedsto |larger scal e reactions.
1 Step 4-Acetoxy-2-hydroxy-benzoic acid nethyl ester
°C). AR S-Ei@rm%; Q?Qhe?ﬁi t@lc@tdagﬂf%tﬁggddﬁonrs%‘f%éthé\%sufﬁ%ﬁ%lchlorrde (1.9

ester

mL angi GeB% k- andaﬁ?l*toﬁﬁ k) rvte)r% geade @0 thatzay #ipthere wesyap ggmaining

startrnbr}nét@héleél’fer(ﬁ%rt-ﬁermfh eﬂ ﬁ%e@)aﬂreﬂ@os(@s@rmz) h)asaébebuoand the
sol uti on was he

SO'Ut"tnoSt'S' Gd @rf%)r mé[‘s tf‘ﬁ'? Fﬁ%‘tatﬁd BW%@QOWHMQ%@Q%'I Wn"@e \EQ§SGS were

se arét@W@o@ﬁn@W@éMéMre@t r@@ tAd @vaperbled\aitH 582dM3 to give a
08/044034 PCT/ GB2007 0038 ghoo and the resi due was

damp&?'@o‘t’?%}é’ésb‘ﬁ% NNE REKGTERH| 0“1* FHGYU¥NEual oil was

| nredi ately added toluene (33 L) whilst still warm
Step 1014 the sol ution used for Step 2 vvrthout further
_r| frt rlgh_. St N

drhvdrodnjd)@tésalt an ice bath under N2 and tr|fI ic aci d (9. 44
L) added sl ovvly over 3 h. On stirring a fine white

solid was forne ich dissolved omwarmng to RT
over 20 h and S<D|rr at_ RTNforN37 h to give a
yel | ow sol uti ony N s i on wa< added acetyl

chIorrde(726 rrL) dth tion stirred at RT for a
further I h. 10 This sol utron %@ cannul ated into a
stirred cool ed (0C) solution o t OAc (217.8 L) and

The SBMSm:J’é{%ﬁ éa%sﬁﬁte'(@)z Q'mphﬁg‘drésglv&@tir’?%cét%ﬁé (li‘%o ngeand this

ani c was was ed Wi t saturate
solutromw@ a;ddedaqygr dB gniey toppeealedi(internsl Byl 5-16 PClestspension of K2003
I S d
(2 oL PAEAThgEAlie VE o) AR IO IR porr
was siipad/at Hi,%ﬁ for 3y pgtplete,penlqgml af>ganting rmtgial fpy3ic) when the solution
was e§ap%‘?§t5éf ks s ﬁ’ram'v%km?é‘ér’{d eQ@ﬁ%B%rﬁtr&Fb@tW@@h RYOAE R0 mL) and

a stirred sol utlono benz romde (16.14 L, 136

a mlxﬁh‘fﬁ of wiatar 19Ryakbard paitepted 'E’Itﬁe @&arplondbhe O(W'QBhél@@ was washed
with all‘h?xttfre rB?'v)ratérn(E?l‘JbanQ)" lah 'slaﬁrrétég‘bﬂﬁe Z) 5@@&8%&%“@%% with

-acetyl hydr oxybenzoat e

Sa’fur%d Pﬁ'f‘%@ﬁ@rﬁ"r—)oﬂ'@e&@w'o@ wgs dripg (Mﬂ§@dr@“d/\fd?r%‘1 PRd édthmsom’ﬂon

was aaaétd heldceh mebHUA3H PhL, 2Ual) STheCadpeﬁsrb@ V\fa%CH?S‘oled (0°C for 30
erat ure the m xt ure was oure onto wat er

mins) e?ﬁé e pelidegmavge Ly firafion yhich \M@%washerﬂh\wt@ 6P awéttzaen heptane

on thé Shlep @hadnd ¥olif 8Réd (diludmid, |/T a@@t rtr gﬁ@ merofrth@uﬁ@eompound
pressure to consta t

66. 34(9\,@,5,,@)9% a cgloyfless gowgﬁﬁymmrz (400 Wz, Me-ds- OD) 7 645 51 (m, 2H),
7.51 ﬁz@(‘rﬁtmir) 3, 2%@' QHP%‘?‘Q’SQ‘%XM%ETBZ@EH £ Hz23HP K8 (9 BHPB.68%s, 8H),

creamsolid
303(s 3H).

Alternative Step 10A

5-(4-Methyl-piperazin-1-ylmethyl-1,3-dihydro-isoindole-2-carboxylic acid benzyl ester

dihydrochloride
0] N N—
O SA
Bn—0O
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25 Step 4 2 4-Bi s-benzvl oxy-5-i sopropenyl - benzoic acid
nmet hyl ester A solution of potassiumtert-butoxide
W@ 8003244484 60.1 nol) in anhédrous THE (60 L) wesT/Gade03871

over 3 h to a stirred suspBnsi on of

met hyl tri phenyl phosphoni um brom de (21.43 Kg, 60.1
Step 104uta) bgr¢pedeasta a@ﬂaﬁi@w@utg toreplase Istapsyd axd He abovet e
[(’213K, 54.6 nol, steP i n 30 anhydrous
Toasu "eANGRRR] igde {156 0167 Eammphdn RGN (109 milwas added 5-

hydroxwﬁeﬂﬁwsda ahydie- léblﬁ@dle 'é%a%dk%nc e péhs é\@éf@bégo 148 rFFmol) and

3 L) was added to quench

after 6 35 ftiag =t '%Jﬁag‘wﬁ%wsd%w\@ RAERERE SDIRH0. SEEMO) was made,
After a fuetheretH $tﬁttl@atl RT th?@m&@Md%daﬁ@l sblufdh Rbs Fik&PE through

2 bed of BEy1E ™ e AaiesB A S YD SR A 4o S0y ABcNaRbed with DOM
and the%[ﬂx&i&élﬂﬂ@éo:ﬂﬁiﬁéﬂﬁ%?d &ﬂﬂ&ﬁbdjuls% b 08 rﬁl[TB& lsvé/;ﬁirétm N-

Th I 1ised fro
Mt e e EmEe 1P el aby S&itectebt ot oL bl psrrcdad delitrsd by
sodium Widchtoxgibdramadridend.odrg, ed.5unglel). Treduied spiEsa Wae stifted 16 h

o o35 2B FAn T EL RN Skl ST P50 PRSP

effervescBBcet Hitpn 8@ miry whaper¢j 0mb) #8ideéfC®;25.5g, 39.8 mmol) were added and

s P T R 2 R, I

with stlrsng; pm‘lmecsmspénmm Wwgs e@gpbrated to dryness. The residue was dissolved in

weon By BEIRY AL SPGRTIM ST Gk oh el e

then petrble(bpmﬂ-t&(])?@) fabewert by dythgamdaduel al 588C teedive xhe fitle ébmpound

3619 (O8] AR OBRARGE e Jo- 89, 7 BESCHLAG) 7BRG 40l o2
(2H, s), WeB3-4.68 ¢t o KuASHEH( 812 3166.(8Hhd), 88BUBHPS) was heated to

40 C and to the m xture was added conc HC (1.36L).
Step 11The bi phasic mixture is heated to 50 C and the phases
separ at ed. The organl c phase was washed with water

3 InethyiH2 Bldihys goindise was evapor at ed

under redeuced pressure to glve

2, 4- bi s- benzyl oxy-5-i sopropenym benzoic acid 15 2.851

Kg (95%vyield) as dss 8lofCHd. Step 6

Di - prop-2-ynyl - cHN%?@ZZTd enzvl ester To a cool ed

(5 © solution of (4 Kg, 29.0 nol) in water

(17.5 L) and toluene (12.5 L) was added
To 5-(4eethypleriperpkiari-yimett®y))s03-Winydides@Bdatei2) carboxylic acid benzy! ester

oo QG360 BV EHL 181 S SaL By ARAPI0 D e 104

aqueous K€ Pe (KOSt mb). 0 Heoergatic phase wad wasbed alithcsatarateol wamen00 mL)
r (0] anl Cc. .

an neffe USSR QUBRE 128 (REREY e lablBy L S0 o1 (i

crystalllﬁepeorsstawdla@ with metrelegm7ethyr (ap d04808C)) r Beusdlidassarledtin @acuo to

; e 0 contain 6.23 Kg, 102 %
g,veacgngg fsgbﬁﬁgnggésgg%?g%@g %)orti on). 25 Step 7

A portion of the solid (24.4 g, 66.8 mmol) was dissolved in MeOH (170 mL) and after
degassing the solution and purging with nitrogen 10% Pd/C (1.22 g) was added and the

mixture hydrogenated at 1atmosphere for 2.5 h. The solution was filtered and the solution
evaporated and the residue was azeotroped twice with toluene at 30-40°C. The residue
was dissolved in DMF (92 mL) and the solution was immediately degassed and purged
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5- Hydr oxymet hyl - 1, 3-di hydr o-i soi ndol e- 2- car boxylic
acid benzyl ester A solution of propargyl al cohol
WO 2008044634 37.7 nol) in toluene (32.48L) was degEEBe@?7/003871
and heated to 55 C. The %blution of
di - prop-2-ynyl -carbam c acid benzyl ester (4.06 Kg
(NB Thejgrodect atiis Sélgéps 6nsitivet tol airedre! dargeny Pk pﬁ@téﬁfswvc%pwge@t The
DMF sol(,l@or’]-@r%s Kedd Wﬁﬁw@d@@:@ﬁgut' d%n]t% sqgﬂé@lbym@'gfabél% aﬁ@ s@d%ﬁ;\p under an
hat tenperature < he exot her m™was 0
atmosp@%%ﬂ&é before the next addition was rrade) The
solution was then stirred at 55 C for I h and then
Step12¢cool ed to 20 C. DOM (8.12 L) was added and the
to a shal | vol une. Tol uene WO
(4eragthyl raziny1-yimet agrdiydro-

|somdo|Qhﬁq rﬁghuﬁmm evapor at ed to constant wei ght giving the
title conpound 5.72 Kg (113% . Step
5- Met hanesul f onyl oxynet hyl - 1, 3-5zl-i—hydro i soi ndol e- 2-car
boxylic acid benzyl este oNa cdelCeld sol ution (5 C)
of 5-hydroxyneth [10\1—S/OI ndol e- 2- car boxyl i c
acid benzyl ggsteri (13 38.8 nol, step 7) and Et 3N
(7.04 L, 50.6 no n DCM(55 L) was added
nmet hanesul phonyl r'@lﬂaZ (2.97 L, 38.4 nol) so that
the internal tenp <10 After stlrrlngfor 0.5 h at
5 C the solution \%‘ﬁged below in step 9. Step 9 10
5- (4- Met hyl - pi perazi n-1-yl met hvl) -1, 3-di hvdr o-i soi ndol
A solutien 8f Mrl‘eewplnbbaeidi(atdpeelzzﬂ 7 gsﬁé# mdioh)aildot-hydmkyimnzaﬂriazole

1021 4% Ao g Moo ioyeTIe, B0L e PO A v

ethyl N@blmm&kmammp@wwrmcbxmldles imdmhtomida €303 el (561& grmel). The

soluion \FEEG 51 1 19, REFRRGAR Bl Sfbioh s el BiCoquip ofte
amine firol) Stephé! :é@&@molmmogahm with PMEd(SamL) vaghings. Ehe solution was
degasséaﬁ% q%t{‘oldtﬁﬁ%‘ﬁﬁjed%ft R 1%'?%39 Mgréoﬁ{noh afé &c)de‘éﬁ“ﬁf% CO,

was evapor ate une an
(500 mly ewd FIOASHBOP Mio mndéhmmn@t [ehmse (Wap0gashier saagentially wrth 10%

KoCOs @péwb wWter @ 87100500) Zhd s%gﬂat%et Hﬁm@t %@o%wengégoman was

r‘gani ¢ phase was’ washe xture wat er

evaporafegoio anstalhvelungtandA08e EPARD HepbmenZH0 and Wasreddeg and stored
at 0°C. ’f‘ﬁég r| 4 d'E.? 'Oégéﬁrﬂ{édr\ﬁéseﬁn%\)ea?y(fﬁpﬁloﬂt%asﬂ—e{h‘ewﬁﬁlh%ﬂaﬂg twice

and filtered and his so
and waméeechduwum tvigivel thee itleteompeusd 3505 (A3t ol JH NMR (400 Mhz,

Me-d3- élia’)sl?%si' %‘ (rﬁaﬂﬁ)‘)@'a%d(d WQC 97—123%) @ﬁs()d Qfldz B*H% SlPl') '5’09 (d,

' tration

J=11 &%ﬁmeﬁﬁérﬁ% 2Hyrd- BB és, 2hic 2 P4 éﬂ‘ad’ 3 h@oé'!ﬂ r’zb‘ &5%&? 7H), 2 28 (d,
J=76 ﬁgldmpg{gp(sylgﬁ)jz h) to give crop | of the title
conmpoun

Step 13

(2.4-Dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-yimethyh)-1,3-dihydro-isoindoi-

2-vl]-methanone

/\
N  N-CH,
)

OH CH,
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66.34 g (65% as a colourless solid. 1H NVR (400 Mz,
Me-d3-0D): 7.64-7.51 (m 2H), 25 7.51-7.29 (m 6H),
WG 2@8/0§4934 2H), 4.79 (dd, J = 16.2, 6.1 Hz, 4H)PC’EVG89007/003871
(s, 2H), 3.66 (s, 8H), P93 (s, 3H) Step 9
5- (4- Met hyl - pi perazi n-1-yl nmet hvl) -
The proeuqiufrnrdrSiep s@ Hdblgéam@sccm@d»eyll inct: adweoumw (8std) apdNafter

puine 7Y 98 PUSTER 80P 581,09 2 ey o83 Al i
was hydmgana‘eednﬂon itAimveder 20 atinesphaie iof Hhalhe éwp‘@@rawas diltorgd and the
solvent é%p@raté!@ ?cﬁ@f%/ @éﬂ%%@%d@@%%%&%%ﬁ%l (l@%lﬁfén%r th? Ssglutlon

rring e solution for a m ns

was wasﬂ)ed\,\)ggh édHEéoé?(ﬁeWid‘*@r'@lam@ anshisa tﬁﬁQOWv&gHé@dvﬁotW 8.5 by
addltlonV@thF%{OF@ %niﬁ E_’c@AIg) SOT'HS RRdUEhe ‘é@@tu&%Wa%q{e%@ed fbt G’D Oc &My the

he l'ayers separated. The aque

aqueoUS FRRsE B e HIE OGP IS A5 5198) Wasad LB WAIBA IO EKENd then

evaporaidd{{B ﬁ%ma%hine (@é' @QL%én@a%Wéwtopgtmaﬁ Rmehww@‘eamg To
into EtOAc (2 ned organlc

the crysigdiing material was ﬁ%d%?raxfé%a PRIEC 4 1@ Mlp en \ia%m%w@dwas filtered
and drieti@b Ig%@tﬂebﬁﬂe @&@@hﬁ@@é 0 féd Basteoi wenRe. e émgw@ Me-d3-

op): 785 Bos 0 15 (Sah e @aHire) (¢ s SRR 1 S, §:8% %5 (m, 11,

2.53 (s, 5H§‘EM?@EH) i, mwaal mgml @ hvl) - 2 3-di hvdro-1
H 1 soi ndol e 10 To a degassed sol uti on of

t hyl - pi perazi n-1-yl net hyl ) - 1, 3- di hydr o-i soi ndol
OptnonaEStS;p 12‘(; boxylic aC| d benzyl ester (Step 9, 1.3 Kg,

Punflcat 5

duhvdro-&@xrﬁofmyﬂmahmonent|I conpl ete by NVR. The sol ut| on
was then stirred for 1 h under an atnosphere of N2 and
In somet bagchds bft pnoddctt ther tidleoscenpduied ddt=aHyistthe ierowdd) canGankain small

amaun{ 1§ ok SLUBIRY, L ShLABY ST B2 35 B0 5t
piperaziaZledmetiybel , Sidthlyditoeiboiata-2(8]-@etbrnore §X dr D&Yt thecfornatlant The
impuritie\(/)gle#agxrge rehiov l ggﬁgéﬁ%l&hl %)&pound as a red/ black

soll was stored under nitrogen

8- (4\ret hyl -
/

until required. St
(2, 4- Bi s- benzyl px)- 5- iNsopr openyl - phenyl ) 5
pi per azi n- 1-ylret hyl )~ 1, 3-di hydro- 20

i soi ndol - et hanone 1, 1' - Car bany b m dazol e
(4.82 Kg, nol) was added to als I on of
2, 4- bPs.BEnZyl oxy- 5-i sopr openfiydtnzoi c acid (10.58

Kg,028. B nol, Bef Be WOOME (21/2 L) at 25 C. After
20 "m at 25) BChHLEHMe®H.dn' 0
5- (4- Net byl - pi pe a%b TazLp- 1-yl meth , 3
dol e ( Kg, step 10y in DVF (7.2 L)
mai nt aicmﬂn a terrperature bel ow G5 and the 25

sol ut i st |4Hed at 25 Cfor a mninumof 12 h. The
solid ad formed was renoved by filtration,

Acetic a%?@@%éﬂ%%%ﬁg% Iﬁﬁ’%b \A‘;”a%eei]aﬁgﬁ tcg g sﬁrrg% 'SGS;%QI‘\S dog d n%lgr% 2~ ] (2,4-
dihydro/-g-iségrapyibengdd)-g(4- m@thytmp%gfllrhrﬁl-ﬁmefhyB%S -dihydroisoindole (2.05
g, 5.0 mmol) in toluene (20 ml) and the resulting mixture was stirred and held at 100 °C for
16 hours. Upon cooling to room temperature the solvent was removed in vacuo to afford a
brown oil which was dissolved in methanol (20 ml). Concentrated hydrochloric acid (1 ml)
was added and the mixture was stirred and held at reflux for 5 hours. Upon cooling to

room temperature, the organic solvent and volatile material were removed in vacuo and the
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Step 12 (2
4- Di hydr oxy-5-i sopropyl - phenyl ) - f 5- (4- et hyl - pi perazin
wo 2008los®8hvI| ) - 1 3-di hvdro-i soi ndol - 30 2-yl] - neChaBWa/003871
The product from Step 11%0.9 Kg, 1.53 nol) vvas
di ssolved in isopropanol ( 6.8L) and water (1 L)
aqueousansidad was dijutediwity wateh(2Romi) ood Pasited o)) Sayitn WQUS stirring
by the c:grgfu? %8%&(% 0111(?‘9 d!@ %g@tﬁgst@q%%cﬁlﬁfé E&@tl&ﬂsm%tﬁﬁ acetate

Fogena 70 mns under an 3 Barr
in heptam@@/mmwsadpen“ﬁ@ﬁmmmgwi stired vigpuryglyeat 6?°m|iemnfﬁé‘wfe

for 16 h@.% upﬂh@%o‘ﬂ@%ﬁéﬁéﬁv@é@ c‘MIIE&e%E/%rucﬁ&w ﬁltrb’)norﬁr}ﬁwséd hiiter s5ds ethyl

trate was ueous
acetate b (501 ) aSHEKCAGIBSNGY @ANGRLOreRFAR S GHC oSG n 2
vacuum 30&h 2%y S H’Ffér‘a@ diﬁ?&\%ﬁﬁbﬁﬁip@&’pyﬂ’den@@yl%%@dﬂthylplperazm-

vacuum (renovi n SO ano
Mot i Bte, SRL b SRS wior HENHE hgo-o0
10.07 1(—|UBF 5], 60 UM, hers) 1024 (81, Irﬁpmcmp@mpls) h&do lpeiens)r @meve@) br s),

3.44 (ZHIHS @t@cﬂﬁugﬁpgé%t(%l@n %é <§a @Giasgégﬁet\ﬁ%mlﬁ] 1 oH

7.5- 8.5 by addition of conc ammonia solution (0.35
EXAMPIKOY. The suspension was stirred for 2.5 h and then the
solid was renoved by filtration. The residue was
(2,4-Dihy ak\ﬁshwpwbvasnémmmmneetm pipeBazin-tl yiraeithy i e dingdrodspindol-

to
2yl me%k@moaoﬁa&nt'é sWEa |}1% 9 %I \A/,eDt he title conpound 588 ¢

The progyanﬁ%s %qphdﬁ:gdgt}’%gy&%og%a‘&i&%&?é{éd Wh@ﬁ{a%l' (3 ﬂ-\L) and

0-i'soi n
FtOAc (B-rhigcdrat & sshation ©f bflmtlléLdC)d (PH285pg, cHltie mrog!) Siseplvad in ethanol (3

L) wad dcP $ELol RS dll RSALY B! dleck ThANALn (udsTrftehda, @B@A& & mL)

actic acid
was us@j tdl wash rtbé Yfilteli 88d|the dombinet Hiraes (were StirmpdvafsRT Igr 2 h with

seeding g'|1t & e all?rﬁ%b@%ggﬁglnggofto :ﬂgd W%E lf%r‘negecptaﬂtﬂhﬁatlfohl EVQE %shed with

EtOAc drtdQBen (omeaﬁn LAcuumhet gozf’s:p’@rggva)ﬂne\mﬁl@ aommpausag 1a29 RT‘H‘ YMR (400
[

e LR M R Rl 48 [ e o cone

1H), 3. 70362 MRt} 3. 28-BA6 (R 1K), 3. @B(su)ﬂrHé,n%G%é@t AHp 136 {d. ¥ 948 Hz,

and s o constant weight at 35 C giving the
3H), 1.28)(@ L corrp%garﬁa (581 g, 74 %yield). 20 EXAMPLE 3

Ml{féoéoxv 5- |sopropyl phenyl ) - T5- (4- net hyl - pi per azi n- 1-
- i5dpraf Ay Lpi k

ONg-dihydro-isoindol-

p nmp
2-yli-methgrpnad-igctate salbl ) was di ssol ved in ethanol (10 nlL)
and 4M HCl in dioxane (0 ssol v

Exampl@i2AhdegariReha syntetin evie ﬁ@mg'alnaﬁsaﬁn ﬁ@é@%ﬁ%‘?ﬁ?é ps as

the rou{éJﬁQé'c)‘lBS@?m E&Bﬁlp[&sﬂ Gie NVRGt dheref tedpisick$s \sarndiiiang are more
. wat (9:1; 5 nmL). The solution was stirred
SUItedfﬁdﬁfgqr@cﬁlevﬁeﬁﬂ'oé‘éedl ng and the solid which fornmed was

renoved by filtration and was dried in vacuo to give
Step1the title conpound. 1H NMR (400 MHz, Me-d3-QD):

7.63-7.52 2 .
4Acet%2l_]y,¢ yq(%m @gdemeﬁiy és%ér 1, 7.17 (s, 1H, 6.40

To a heated solution (50°C) of resorcinol methyl ester (16.5 Kg, 98.1 mol) and N,N-
dimethyl-4-aminopyridine (89.1 g, 0.73 mol, 7.4 mol%) in toluene (66 L) was slowly added
(over 2 h) acetic anhydride (9.9 L, 104.9 mol). The solution was heated to 50 °C for a
further 1.5h and then the solvent was removed by evaporation at 50 °C to a small volume
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7.0 Hz, 4H), 4.47 (s, 2H), 3.87-3.40 (m 8H),
3.30-3.16 (m 1 H), 3.02 (s, 3H), 1.23 (d, J = 30 6.9
wW0h1200804034 EXAMPLE 4 Synt hesi s of PCT/GB2007/003871
(2, 4-Di hydr oxy- 5-i sopr opyldphenyl ) - f 5- (4- et hyl - pi per az
in-1-ylmethyl)-1 3- dihydro-isoindol -2-yl]-nmethanone
and the \@skiestas!49&:trdped/dBBe Ot ©0.EBEL To b6 restdusbyil t wass insmediately

- Bi 5 | 0 en
add.ed @%n@p@%ﬁﬁ&%lbﬁs@f&% %véni\ grguo b ¥J>lu{\$rbui%d n;or %ee) 2()W6h0l[lt félrther
purificaflorst i rred sol uti on of
2, 4- bi s-benzyl oxy-5-i sopropenyl - benzoi c acid (Exanpl e

Step2| Step 6) (1 -equivalent) in dichloronethane (10 )

was treated successwely with NNethyl-N-(3 5
S-Acetyht? dediRydraxii-peizois gthybesterni de hydrochl or| de (1.2

equi val ents), droxybenzotrlazole
The tolyaigi S\Pétlt'@ﬂtf@)'“ %W@ %W@? RRieG i W%83W1U@eéHuP%Fr@m agd (9.44 1)

added 8BAI BerB X UHE RS hI AreLn@d sofi® Whst RFREH G«Wér? dissolved on
overni ght. The m xture was washed successively

th 2M
warmmg)tq Fd C(h\{eé 20 ang thensstiginanatdRd b fqgﬁ%?hlg, i 9ive @eyellpwesolutlon To the

solutiorQl 8RBl ded a:’dé%ﬂfc%ﬁdé @Mrﬂt_ﬁﬂqdﬂﬂﬁé sbhh‘ﬁoﬁ @ilrv&ﬁét RE W\éﬁ@rther 1h.
in vacuo to

he odu t he
This solyB MARHBIH a8 PR PBH) DosaReng EOAC (217.8 L) and

NaOAc@HZthm{mg?msmealt ihi Iv@gael K @utgtu) rrgqé/\brtgannt&lhmiaulé Q\&s%?shed with

acet at e petrol eum et her anol in e

saturatib e (WS, o kDTS SRR NR S KSAEUaRE  SphioRaRY 42 9

was ad?éd éﬂelttlhé’ bryétaﬂfn@Rso?czl ygnsﬁbvéu g% mg{ét.@ela)aa d/rlgd ‘Pté 8&% ’222@ Kg (61%
- € pl.perazine g, mmol ) an

overzﬂ?péo%ﬁ 1%01{2% Fn acetone (27 15 m) was added

S 3propargyl brom de (2.00 g, 13.5 mmol) dropwise at 0 C

Steb3 ynder N2. The reaction was stirred at roomtenperature

oy er ni ht. Th re.ctlo as filtered and the salts

SIdMEIVLESIer .t one. The filtrates

T o S5 A, S T, S BT o

carbonatat(20.25 e 14ddueolsn picameltrway 845 ) twamcadeigdvmethy Eb-@éetyl-2,4-
) 0
dlhydroxibaen%%ﬁg O(H]%ggr é%w ét%% prél\@g H@&%?giqzﬁgryntggtupé WAS stirred
and helevatpeflat fod 20chadrs; eskdtto rodredemperapae éhemaigre wad podred onto
t hes .
water (P63 EF AR, Qined oorausly for 2 o e ol wers caleeed by
centrifugattamand dyiedreintgt jedliced pressure to constant mass in a vacuum oven at

60°C of%ﬁifp@é%%iﬁrggg%%'5’-%%%3)|bji®§-‘ﬂ>%ﬂ£&)?&y\8@r£o%@e8{%RE,497.3%) as a

cream solid mp 114-115 °C.

Step 4

2 4-Bis-benzyloxy-5-isopropenyl-benzoic acid methyl ester

A solution of potassium tert-butoxide (6.72 Kg, 60.1 mol) in anhydrous THF (60 L) was
added over 3 h to a stirred suspension of methyliriphenylphosphonium bromide (21.43 Kg,
60.1 mol) and methyl 5-acetyl-2,4-bis-benzyloxybenzoate (21.3 Kg, 54.6 mol, step 3) in
anhydrous tetrahydrofuran (213 L) at 15 °C. The mixture was stirred at 15 °C for 70 mins
and the warmed to 20 °C over 60 mins. Methanol (27.3 L) was added to quench excess
phosphorus ylide and the solvent was concentrated in vacuo followed by addition of EtOAc
and water. The organic phase was treated with activated charcoal, filtered and evaporated
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N\--/ N-\ N~~///1]//] ONOO\ / | The title
conpound was prepared using the nethod of Exanple 5B
we@spi408hat purification was carried out usiPQI/GBRANTI003871
chromat ogr aphy rather thatVlsalt formation. MS: [MH +
602. 4D. Synthesis of
to a small vplymey Bhe xgsidlie wap coystallispth dioy pollisg (MeQH fayd-thé selide were

collectédrbylsdéltlﬁﬁ tﬁhyeltl)an 1w% t%(c_jﬂ/ iy ﬂéﬁ\agé_‘oé_r{/bd&ﬁjneozuﬁéér r%t%@ KESsure to

afford (ﬂzﬂwl t?pﬁsb@éwzvyvl@x»ywqps@mﬂwﬁ@woatphé&y| K9 [ 85%3-ast Ipgle- pellow
needied lﬁﬁrQ@ZQéﬂ“Cl 99.6% pure by hplc). .
yl met hyl ) -1, 3-di hydro- |30|ndol 2-yl ] -met hanone usi ng
Step 5t he net hod descrl bed in Exanple I Step 13 except that
the work up and purification procedures were changed.
2.4-Bis-baHaylox/05-fsobtdpaniichdnysit @g@nat i on, the catal yst was
filtered and the filtrate was evaporated. Water and

PotasmEﬁ‘r@%@rdM@((ﬁ&ﬁmﬂg D4 i) \MsOé’dﬂ‘eH tanrdstirf2e REPERIIcH bﬁM@thyl 2,4-

utrali se The p was then extr
vi-ben gy S (305 PP O LABING BBgArel IS5t Tt AL KIS 1) and
water (mt m) tenidnige ramtmréimecktm@ranwgﬁmat refax rf@smlhbur@g The methanol
on was_.fi tered an evap orate %F%&

was e it LB PRl a S ot ot eeehne Teiaine solution was
added tpluené (&L T he cblution alas beated ¢s apPY ahd td g’feardixmé wak dtbédconc

Hel (1 égl‘r)) %M’Ba?sl% ﬁ/wgn’?eok%hef% épojéi &ld ”,\‘)glegegds%%%ra?ed The
organchbmasenwasvwas’yadt vésigatef (31 L) at 50 °C and the organic phase was

evaporag unB% g&&tcﬁSJeééer ftolgMe E‘%{ B|¥lgenzyloxydé-lsopropeny benzcl')lrc], acid

2.851 Ky-(ABYohyeld Mapa oploRrisasydotighi per azi ne WO 2008/ 044034
PCT/ GB2007/ 003871 107 Br To 1-nethyl pi perazine (37.7
Step6m, 337 mmmol) and K2CO8 (46.6 g, 337 mmol) in acetone
(380 rr1) was added propargyl bromide (25 nl, 225 mol,
amie:aeill benzvhestebne (70 m) dropwise at 0 C
under N2. The internal tenperature of the reaction was
To a coplegt(5 2Ghs@utiornef K5 Koi 20 weat) iptwaterdd7 &tL)randrioluene (12.5 L)

was ad&&f@i?ﬁc%‘a%gﬁatrﬁﬂé S 56\%%%2 gjéhﬁm};%%%%* pﬂ/cWﬂ:?ofB}rhétSr(ﬁ% Kg, 28.14

S Were ortion
mol) wagcaddsaeat (x@fe syetethat ITFi%f’%sThee$<éumma$méwred at 5 °C for 10 mins

and then allowed to warm to RT. The aqueous phase was separated and the organic
phase was washed with 0.2M HCI (12.5 L), sat NaHCO; (13.5 L) and brine (17 L) and the
resultant solution used in step 7 (assayed to contain 6.23 Kg, 102 % based on an

evaporated portion).

Step 7

5-Hydroxymethyl-1,3-dihydro-isoindole-2-carboxylic acid benzyl ester

A solution of propargyl alcohol (2.11 Kg, 37.7 mol) in toluene (32.48L) was degassed and
heated to 55 °C. The solution of di-prop-2-ynyl-carbamic acid benzyl ester (4.06 Kg, 17.86
mol, step 6) in toluene and Wilkinsons catalyst (0.162 Kg) were added in 10 equal portions
such that temperature <65 °C (the exotherm was allowed to subside before the next
addition was made). The solution was then stirred at 55 °C for 1 h and then cooled to 20
°C. DCM (8.12 L) was added and the mixture was concentrated to a small volume. Toluene
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evaporated to concentration (gently). To the residue
was added water and the product was extracted with
wWOAMB0x®34 The conbi ned orgﬁnl c layers were waBOEGB2A0TI003871
brine and dried over The product was filtered
and evaporated to dryness to yield 1-nethyl -4-prop- 10
(8L) waRagdeg amsi hersaiitios evaparajesl foosonstaht weight Gyimghtbs itidle gbmpound
Met hyl - pi perazi n-1-yl met hyl ) -1, 3- di hydr o-i soi ndol
5.72 Kggﬁ%%garboxyl ic acid tert-butyl ester O Ul I ON N N~
Step 8 N A solution of N-boc-dipropargylamne (36.3 m, 226
mol, 86% pure) in EtQAc (30 m) 15 was nmade up and
5-MethaflEa B ASky Mt AR PG alos AHEe Doaridiy e SEPBERL BGer

unnel. Iris(triphenyl phosphine)yrnodiun(i) chioride

To a cdoled3o@lion! (§0>d7ﬂ6ﬁ 5- h%rdf&&z%th\{)ﬁ%@ﬂ%?’o Isemeb% 2. éﬁf%medamd

berzy! asisl b9 GBS E1eh HPRy) 304 Sibar-08 LasOi Minia POH (55 L) was

added n@a{aawkembaenyl Bhibfide (mgm rwh@m Jol tAstkne Internal temp <10 °C. After
opar 150 mmol , 90%

stirring f?ﬁf? ey at§%¥\)€}&%3€#‘ ?J%/\é(g qiblﬁ‘ir’]‘%&(:ngg mi and was

degassed by bubbling N2 through the m xture The
S
Step 9 mxture was cooled in a ice-water bath and then the

d|hydrooN+ohassd|tpr opar gyI am ne /Et OAc was undertaken to yield
a mld exotherm The internal tenperature rose to 25 C
and remai ned atthis terrepr ature/ﬁe;f\ter addi ti on was
appr oxi mat el @ i rg.conpl eteN 25 N=45 mi nutes), the
exothermtail & the coftinual sl ow
addi ti on of N-bo yl am ne/ Et OAc). Anot her
portion of tris(triphenyl pho lne) r hodi unt(1)
chloride catalyst (1.39 g, rml% in EtQCAc (15 m ,
r S e d e
The soll i 3490 3Sbs PR AU PAARA okokor® DY Pang s
solution staaratided avet 49rvinstto a30oled (mﬂémeal terae 1Bl “Ce spepansionef K.CO;,

(0 ) SEN AR SRS 8 BN AL R B

was stirfeltah 15(330‘@ Bim écmeﬂaeempwgnéntmgsmb@nabby #i¢)ovien the solution
was eva@gr%{téldntggb d%qjkb@%e%’ Brﬂ‘?@? o %}Ehﬂ%n b/eﬁ&é%?tm (1000 mL) and

ntire ) was carrie out over
a mixturg dfiateref@ od) amHsaturated triog (38 skl renerganinamabe fvas auashed

with a nﬁiQ@F@ BPWB%?%B@'(S W@g&gt@&em{e %b' LY BHd Wik %Qﬁéa with

aque satura e

saturated éxipe é3@(ﬂf\é§sThE- Pdjsaryss dupds(Ma Oy Iapii pleredians. to1th|§ solution
was addg'dxﬁ\h‘ | Wii G gf:%%qn ?123 zi"ncv‘? le sﬁ%‘on%a@@écﬂéd t((?’C for 30

I ssol ve t a er was wash

mins) ambﬁﬁ@rsoh@ram@/eé}rhy diratian wknélﬂ \A@ES@@heq'M@hpﬁt@&@cﬁnd tha@ heptane
on the sﬁrat{ert %cﬁme%ﬂ %Ivlee%@baﬂp, Erebrzyﬁy%sg.\reocﬂosaquf ﬁ‘leb(ftl@%mpound

resi due o was ad hept ane.

66.34 grﬁ@%b 2t /ah%@lal@és wakd.| & NMR (430aMiiz( Meed3-Rhut @§)7 Rihimi 2H),

t-afy € raed I S teer ed
7.51-7.29 (QP%H@ @gﬁ.\%‘. tzﬁi)f«;,zgéé?@fo Ebgegggﬁieml—t)ah%\{(@ 21y, btewr @dgH),
3.03 (s, 5|‘|Dtrates were dried to yield the product as a red

oil.
Step 9

5-(4-Methyl-piperazin-1-ylmethyl)-1,3-dihydro-isoindole-2-carboxylic acid benzyl ester

DCM (33L) and N-methylpiperazine (21.45 L, 193.4 mol) were stirred at 25 °C and the
solution from step 8 added over a minimum of 30 mins such that temperature 20 - 30 °C.
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The desired product was further purified by formng
t he tol uenesul phonic acid (TsOH) salt. Thus, the
w@eewdm4gsoduct was taken up in MeOH (20 ml) aneCT/B82007/003871
TsOH. H2O (1 eq to estimi@d purity by NVR) was added.
The sol ution was evaporated to dryness, and then
After sfittifg @he/ edlution fcﬂl al@nthe( B80)miasdvater GBapowas @dded laed the organic

e 485 e uBh S 1055 20 B e LB oo

and th@lBetPeépdratedaThéidquesesl phast wassvestiedivtitn DOMe (38 hpand then

e 0 b R BB i s R b x5

The cosdinied dvzini¢ phdde werdJiRereB® redyaiereedids and the evaporated followed by

5-(4- | - pi.perazin-1- 1 )2, 3-di O: i SQI
azeOtroc%](geWMEI&;?e{?neﬁﬁrpd/edrl‘\@gnot]C OﬁétW%gm%zﬁvgkh%ytﬁ%oﬁ n (S):ulﬁﬁ'e@ﬁskg
(47% yietts PBe%d pursdlythplds taken up in DCM (0.3 M and TFA (12

eq.) added slowly at 0 C. The reaction was stirred
Step 1®verni ght at room tenperature. The reaction was
evaporated to dryness and then with toluene/ MeOH (X3)

niggreziniieylme . 3-diveroriBeisgingolenf aci d addltl on

salts. Ms: [MrH + 232. The conpound of Exanp
To a bdegaseer i solttiny ralt Hod-Noetheaipgspan--Wnelhvid,3- d'iﬂgdro Secindole-2-
carbow berByfbdisr Cgﬁ%ﬁ ¥ §Y<@t §%§'n$olpcﬁls§5l¢ébqh @f@ﬂﬁ(ﬂ le wlas added

dro-1sof ndol e-2-carboxylic acid benzyl e
10% Pg/& ( Shige). Hydeqespwas @@pﬁ%pggklthe mixture at 30 C for 4 h or until

0 I / )
compl%&&?c&l\ggoilﬁ% O%g%@flnbw 1AL sW%dZQQ& Q%Q@Aan atmos[ghere of N; and

COZMe
then filfgaed i@@eW@)th%PatBbfﬁtzW%ﬁhn% GQHF fiteg follgwe@ bnfirstiqnythrough a
Cuno fﬁ@hyme%at%% saé’\bé?BFéftéH @ brall Nbiimeaszaddped Withaoluene (3.9 L)

stirred m xture
and drgg 40 RSB VSIGHANAYNG B S A0MROUNG 6 @ redblachy it S (0.78 Ko)

which &%&@ké@%aéh%@&ﬂﬁm&mmﬂ and triethylanmne (9 n,
nmol ) i n anhydrous tetrahydrofuran (50 m) 5 and

Ste 1qhe resulting mxture was stirred at roomtenperature
for 3 hours. The solvent was renoved in vacuo at 40 C

(2.4-BigbEniViex - BRoB i eRAhehyIP[BRM-hefhvesiberatinyl-ylaeetyét £3di0Ero-
and water (100 nml). The organic |ayer was washed

@mﬁgﬂ—'ﬁg@éﬂ@%r portion of water (100 m), separated

1,1’-Cq.|:ggrp£yﬂ|%§8 NS zf S%Rgz) X%g ng}rv\gqasiggdeadttogoso%tlon oz?f fAP Bg -benzyloxy-
5—isopﬂdpbﬁw4b@dﬂ¢|635mqa0 Bexgy, 2B ras!, atepad) én DIMVEN(RE . S 0) atd2d atAfter 20
mins 28 S Lo L SN R DR SIS SO TAb IRt (2
Kg, 3171 46bi7st2p 10) G, DVF ,(72. 90méaBtyining ,a Bn@Rerdidid belpyw 3 &2 and the
solutio$14s|t_i|fre§ )a’t ZE»/SC f[zNg 'ﬁ'lirtim%%sbf 12 h. The solid which had formed was removed
by filtration, washed with isopropy! acetate (2 x 21.6 L) and dried at 35 °C to constant

weight to give the title compound 8.7 Kg (77% yield, purity by hplc 97.5%).

Step 12

(2,4-Dinydroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-yImethyl)-1 .3-dihydro-isoindol-

2-yll-methanone

The product from Step 11 (0.9 Kg, 1.53 mol) was dissolved in isopropanol ( 6.8L) and
water (1.04 L) and after purging with N, 10% Pd/C (90g) and K,COs (0.212 Kg, 1.53 mol)
were added and the suspension was hydrogenated for 60 to 70 mins under an 3 Barr
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6B. (2-Benzyl -2, 3-di hydro-1 H-isoi ndol -5-yl) - et hanol
CH BnN Met hyl 2-benzyl -2, 3-di hydro-1
woRiosou4d0l e- 5- car boxyl ate (from above) was di BEDIGBe@?7/003871
in 15 anhydrous tetrahydt®furan (75 m) and added
dropwi se over 15 minutes to a rapidly stirred
pressurepf panshe polofion ivakidilnted Iwiitn watem{Ohy ty anke: fitdred 1T@ thedfitrte was
[ d r 75.m
aaded TRl e A0S S 42 Kb Htely T ybres B g and tne
S°“—‘“°'W’Yé$ @gp@wt@k@é@s 601 1G binden \dcuwhniremovigglriode is@sopanol). Water
r 0 [ 1S9 m
(045§ UG BY (] ol i EMeRReaift bl QIS bty 1o o
nsopropﬁnqlthaat hasm, remqveel Wet hq\aouylpha@@msemmedzmm EEOAL )(4 61 L),

diluted ﬂ/ﬂl‘i’ a§ét6t?@rﬁe 18 M6L)T§ﬂ%l ﬁé’cPa‘(@éﬁ 10'f3% 772 BY B SiBiti% ASH ot Cammonia

SO'utlono(Pﬁéd?% The $l$€cneﬁal@n M@swyre@‘rﬁzrrzaﬁw@anq therthg solidodps asmaved by
filtratio eS 0
Zl afh @s'slc&j.le \ﬂf’éﬁi 7'VM73. %%%Hg@to%trﬁ&XZ [ 6% (.)‘“d{ld nal{reg7at(2%(?_| C to
consta yve'gﬁ’fw'yezﬁe tihe compgpnd 6884 (24 % BGISD (2H,s). Ms:
[ MtH + 240. 6C. (2, 3-Di hydro-1
Step 13Hi soi ndol - 5-vl ) - net hanol WD 2008/ 044034
PCT/ GB2007/ 003871 110 OH HN 10% Pal | adi um on

(24- Dnramtouvatle@brcwmm@n(nﬁ@(méthwp@dﬁtﬁﬂh -HIRethyBO! 8UdiBrRiEoindol-
vll-m 2- ben yll di h 0o-1 H1soi ndol -5-yT)-nmethanol

t M ELD et hanol (60 ni) and the
ced

The o 8 B oL B b G RN v oton

filtered. a& sDISIHORE 106 Lalhciﬁﬁaplﬂl (1hRrg, 305 end)Sdiss4res W@’tHaﬂ@l {2059 L) was

R ORI

was adddd)Et@mt (V1786 LéoTheamspenam\Aed stimed/ alcRID fdro1 284 &Ad then cooled to 5

o DT AT BT o R Bl et i

EtOAc (| x 258 LT .ah8 Hebtdhe @)x |‘I_| 941)2 ah'd\i/s drlec[zl gi/% ﬁ“oﬁstilgto\(/él%lgi agth %) giving
s : +

thetltleé 'ﬂgdjr@x‘?ﬁbh {1‘)095&@' hydr o- i soi ndol e- 2- car boxyl i c

ExAvpREisd benzyl ester OH BnOYN O A mixture of
——Fg“z-d hydro 1 Hisoi ndoI 5- yI) met hanol (1. 34 g, 9.0

AN [farm 108mm|)vvas
added and the stlrred m xture was 15 treated dropw se
The progipettof Bxample tKP-49 ¢f drmmok was ddBolvied i ethannio|’P ralhdand 4M HCI

in dioxahel (fOr §%I§‘t2 "RI2E]) \R/Sé%%rsgfvgi%{hoﬁvagmw uénsc{ e 1ROk YEMn was

was eane I N vacuo an e resi I oned
evaporajgst {Rediynesshyliheatesidaeevgadisaelyedawih z\rarmyw eﬂ:llahdr i wateci(@1; 5

mL). THe3Qolllidn whestif&Pfrds | AYRh Y&Riing and the solid which formed was
removed by filtration and was dried in vacuo to give the tittle compound. 1H NMR (40'0
MHz, Me-d3-OD): 7.63-7.52 (m, 2H), 7.47 (s, 1H), 7.17 (s, 1H), 6.40 (s, 1H), 4.96 d, J =
7.0 Hz, 4H), 4.47 (s, 2H), 3.87-3.40 (m, 8H), 3.30-3.16 (m, 1H), 3.02 (s, 3H), 1.23 (d, J =
6.9 Hz, 6H).

EXAMPLE 4

Synthesis of (2,4-Dihydroxy-5-isopropyl-phenyi)-[5-(4-ethyl-piperazin-1-ylmethyl)-1,3-

dihydro-isoindol-2-yl]-methanone
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washed with water (30 m ), separated and the sol vent

renmoved in vacuo to afford a pink oil that solidified
W@ p@a/0st0andi ng. The solids were triturated w tPCLOBR007/003871

ethyl acetate in hexane 200410 m), filtered, rinsed

with heptane (10 ml) and sucked dry to afford t he

4A, Syrithddi€oCPIRAUBh7ylo%y-B-i i esdnhide 1H
NVR ( , b.17
(2H, s), 4.71 (2H, br s), 4.64 (2H, _br s). 4.59 (2H,
d). [MH—I]+ 284. The title conp can pe ed in
St ep Ple 1. BIO.OG CAL A Y 2"
| sot her ration calorinmetry WO 20@8/

PCT/ GB2007/ 871 111 The ability of thg
t he inyenti e bi

I sothermal {titration calorinmetry (1 TC) ekperinments
wer e perf d wwth a VP-ITC titration 3 [

(M crocal ., Northanpton, MA, USA).
expression, and purification of 5 the Human Hsp9QCa

A stnrrééf %‘ﬁﬁt@ %’ :Hr}agéh% solésérebémﬂibé%% QthEkéhnple 1 Step 6) (1
equrvab&pﬁ b0 gighlopsnetdane Sdpuml)oM@SoFthﬁ@ HResF M 9B N efhy' -N'-(3-
dlmethglgﬁ'ﬂdﬂ%pxgc?%gbwg_g h?&l'&ﬁl‘éﬂ&'e \ED %&QWSIBQ%CH hWr@xy}lﬂéﬁE@thazole

(1.2 equalem@%ru\@@roqmwammeﬁ(l% §‘€)‘I“Y,ﬁ|‘?'ﬁ?bsa'0ﬁelﬂée m"th‘r@r \éfas éHHed at
room tgﬁ?ﬁféﬁﬁg oﬂ?ﬁr‘n@htt Thée nﬁlkﬁﬁé‘WaQ RyaRRbd Québ@éélllﬁﬁ witut 2M Hy@rochloric

ange resulting fromeach 10 ection q
acid and @Mrﬁ@dwat hylsexifedhe g ig lRYenyes F%R%f%tﬁ dithe solvent remove

in vacugc?g % I\ﬁmt’cﬁé %ro%l'ugpﬁlhsch [P P %btaﬁ%' W&Gcbrw&ﬁ&lr@edgjyncolumn
crocal Software Inc,

chromaipgr@phy;tanosilicaée!atings WithemgHres |°ﬁ§”iy|’1@°? aFf%\F” m}@@t’%ﬁ@er or
methaﬁ’él w?@tﬂz‘l éc@fﬂté’hgH?brobhété?tMS)r[Mqui st racted before
ftting ferent | TC experinental formats were

4B, svﬁﬂ%@)b?d diiy1-arses-otymyPbibaisaineonpound  di ssoci ati on
constants (Kd s) over a wde range of affinities. For

weakl y bi ndi ng conpounds 15 a | ow c- V/al—qe | TC net hod

was used (Tdrnbull WB. & Daranas JIN Chem
Soc. 2003/Dec 3; 125(48): 14859- 6 |M| ch t he

protein was present at 10-20 pM4n the calorinetric
cell and the conmpound concentrati on was 1-20 mMin the
To thel 1n¢teylblperazmpr(|2m§eg 2012 miriil)sandy6 Caf(2.8R geR?.Awnmob) lpacetone (27

t 0i chi onet
mi) Wi %’c‘;chgx' SoEaaY! B3 &f{)%é;'\'é 8%8{?@%%“’%% aé d R HAEAN, The
reactlcevw $trmnItat\rmn dmnsbergtur@ dvernight. t e FQa¢t30IbWﬁ§I fll’ﬁ@’eé iapd the salts

washaé S@% gﬂ %bg)lfv%gg{%‘#lteﬁ)éfh%ﬁtgéﬁ?st (Afer%/ %Hﬁﬂnéﬂa%d evaporated

ese
gentiyec( pemoamnra‘mm t Flee m@l@lwaa:’r@h@‘enm rraEﬁQm ang waghed with water. The

aqueo|u§ é)ﬁﬁ%éﬂrﬁlgg & e%t?é tecWQrT’ch 'quhge fh@%ﬁbﬁeﬁ%garﬂ%a%@?s WQ% washed

concen e injection syringe ran

with bfmewn&ﬂn&di@@ermSQn rﬁreeprodu@wsvﬂﬁéf@ Yshpaprited ?0 dryness to

b s limting, the conpound sol ution was
leave 5|pg écfa"l]éwél?na cal ori rretrl c cell and t|trat ed with
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performng the titration in the presence of a weaker
bi ndi ng conpetitor according to the nethod described

WO pooSiogsskj ol d B.W Anal Bi ochem 2000 Jan 15PCT/GB2007/003871
277(2):260-6. Conpound {49 has a Kd val ue of |ess
than 0.1 mcronolar. EXAMPLE 8 30 Anti-proliferative
Activity The apti-proliferative activitigs §f
conp ds of,/(ﬁ; i nvention can be detgrm hed-\y

nmeas pility of th o0 i nhibition
of cell in a nunber o N~nhes such as the
human col ¢n lcancer cell [Iine I nhi bition of
cell growttf I measured using t amar Bl ue assay
(Noci ari, Shal ev, A., Beniag, P., Russo, C

Jour nal WO 2008/ 044034 PCT/ GBZ007/003871 11L

| mmunol o al Methods 1998, 213 57-167). The net hod
is based on the ability of viab cells to reduce

resazurin to its fluorescent product resorufin. For

The title embommow:'aé praplalaNusigs iy metbd of akmﬂbaae@(dépt ®abpurification
at es, an

al | d f [
was carrg %Es'a% a?'ymr?hr%?gf?ﬁrﬁ?b? f%*?gr %%sﬂﬁ%gﬂ?t@p 196 Ry 02
efa m- -v}meﬂwvl) 1.3-

dihydro- |§mnddi+2¢vl'6mbthansn@r| or to determ nati on of fI uor escent
product at 535nM ex / 590nM em In the case of the

non-proliferating,€e\l/ assay cells are naintained at
confl uence for@%G “helir prior to the additien of

|nh or nds for a further 72 hguis. NThe
fo le cells is determ ned AI amar Bl ue
assay a fore Cell lines can Rk @ ned fromthe

ECACC (Eu pean Col | ection of .30 cell Cultures).
Conpound () has an |1 C50 val ue o ss than 0.1

m cronol ar® agai nst the HCT116 cel iie. The

anti-pr erative activity of OH

(2,4-di oxy- 5-i sopropyl - phenyl ) -[5- (4-net hyl - pi pera

zin-1- ylmethyl)-1,3-di hydro-isoindol - 2-yl | - net hanone
Hydroge#atloﬂCt atg saI(Q 4\‘\@r§—b5ﬁz§/§<ﬁ9 5- |§o@r§§é\¥y$-pﬁ8®I)U'E;)t(4-éi’r“§3-p|perazm -1-

dred cell 1ines Oncodesi rance
ylmethyl)rbétﬁlhyér%@gmégbzﬁ&meé%wn@eusmglm mawog rdessdiedoiit Example 1

Step 13@@3&@@\&& el Wvrang drde pliifefi®s précddifest @Rk ch§hddd. t Orhus,
onol ar concentrations. The conpounds were test ed

f°”°W'“9Lﬂ)’deQe§aE%dBﬁtCPEﬁNSbM’aéff”tﬂ?dO%W Wérf&"ﬁ?ﬁ?é’YaS eYaporgied. Water

and EtON: W@Ee é‘auaaetettﬁ@brdanctosndttﬂéta GESROBE} v&erw&mh@éd) The product
1 ARME 77 510000 2 BV-173 73 3 CORE- CEM 107 4

was ther RSt EOARB8D  Toe amtined Segants IayER wera BERid with brine

and dried over MgSO,. The resulting solution was filtered and evaporated to dryness to
leave a pale yellow oil/solid.  The product was purified by column chromatography
(gradient elution 100% DCM to 10 % MeOH in DCM) to yield the product as pale yellow
solid. MS: [M+H]* 424.

EXAMPLE 5

Alternative synthesis of 5-(4-Methyl-piperazin-1-yimethyl)-2,3-dihydro-1H-isoindole

5A. Synthesis of 1-methyl-4-prop-2-ynyl-piperazine
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7 HL-60 389 8 HL-601R10 847 9 K-562 147 10
K-562/ 3 eevec 175 11 KCL-22 24 12 KG1 > 10000 13
wah 200008434098 14 MCO0 93 15 NAVALWA 93 WO 20RSI/CB2@3403871
PCT/ GB2007/ 003871 113 1B)70CI - AML2 > 10000 17 Raji
881 18 Ranps 46 19 RPM 8226 10 20 RPM 8226/ Dox40
213 21 SUP-B15 37 22 U937 12%.5%[ 3 CA-1 >
REAST

10000 %@Brs 75 25 CH-9 1 6 CAVA-1 22
27 Evsa T 168 28 HCC1954 28 29 MCF-%X. > 00 30
MCF-71ras 166 31 MDA-MB-435 122 32 MDA- MB-435S 26

To 1-metﬁéqj_g_g[%zgfe]1(8%%énl, g%%ﬁg%%éogéa.e‘g& 7T Ab8 i98cetdfs (380
ml) was added propargyl bromide (25 ml, 225 mmol, 80% in toluene) in acetone (70 ml)
dropwise at 0 °C under N,. The internal temperature of the reaction was kept <10 °C. The
reaction was stirred at room temperature for 3 hours. The reaction was filtered, and the
salts were washed with small portions of acetone (x2). The filtrates were combined
evaporated to concentration (gently). To the residue was added water and the product was
extracted with DCM (x3). The combined organic layers were washed with brine and dried
over MgSO,. The product was filtered and evaporated to dryness to yield 1-methyl-4-prop-
2-ynyl-piperazine as a yellow oil.

5B. Synthesis of 5-(4-Methyl-piperazin-1-yimethyl)-1,3-dihydro-isoindole-2-carboxylic acid
tert-butyl ester

u o
oj\NJ /\N/\ - ﬁ\
>)\ \\ k/N\ @C—W

N
A solution of N-boc-dipropargylamine (36.3 mi, 226 mmol, 86% pure) in EtOAc (30 ml)

7

\

was made up and degassed by bubbling through N, in a separating funnel.
Tris(triphenylphosphine)rhodium(l) chloride (1.39 g, 1.50 mmol, 1mol%) was added to pre-
degassed EtOAc (15 ml) in a second separating funnel. (NB CpRu(COD)CI) can also be
used as an alternative catalyst).

in the main reactor flask, 1-propargyl-4-methylpiperazine (32.3 mil, 150 mmol, 90% pure)
was diluted with EtOAc (75 ml) and was degassed by bubbling N, through the mixture The
mixture was cooled in a ice-water bath and then the tris(triphenylphosphine)rhodium(l)
chloride (1.39 g, 1 mol%) in EtOAc was added. Slow addition of N-boc-dipropargylamine
/EtOAc was undertaken to yield a mild exotherm. The internal temperature rose to 25 °C
and remained at this temeprature. After addition was approximately one third complete
(~45 minutes), the exotherm tailed off (despite the continual slow addition of N-boc-
dipropargylamine/EtOAc). Another portion of tris(triphenylphosphine) rhodium(l) chioride
catalyst (1.39 g, 1 mol%) in EtOAc (15 ml, pre-degassed) was made up and added very
slowly to the reaction. After a couple of minutes a new exotherm started and grew to 30 °C.
The reaction temperature was cooled gently by the addition of a small amount of ice to the
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38 LS174T 159 CONNECTI VE TI SSUE 39 SW 872 >10000 HEAD
AND NECK 40 BB30- HNSCC 273 41 BB49- HNSCC 146 42 FaDu
WQ0084810BB 48 44 KB3 48 45 LB1617- HNSCC 139 REX/GB2007/003871
2008/ 044034 PCT/ GB2007/ 008871 114 46 LB771-HNSCC 391

KI DNEY 47 A-498 267 48 BB64- RCC >10000 49 BB65- RCC
water bathy©Oncedpe exgiherm kegeyde Gubside, spvpaddifignofgbogdipropargylamine

IEtOAC wWeBISiRGEd. 158 e ldnFRad&Borti@Rs 3Bdrick dutOver B2 %uH%Brléd > The
10000 LUNG 55 A-427 130 56 Calu-1 270 57

- reaction wpdiigovas; epefi-ah raem §YPeEiUe YEright beio;re cglgtmg w:ﬁch EtOAc

and washiBg2wECLGHLT2(x2f (a@JeduB;l%aﬁ@tQA rérhov® ZxeE5%/ 1Iwebérgyl-4-

.63 .63 61- CLC >1 4 H1299 587 65
methylpingraziier 64 N 18 G%WREZI }qg Jvigyga small amount of water to dissolve the
salts. The organic layer was washed with water, brine and dried over MgSO,. The product
was filtered and evaporated to dryness to leave a brown oil.

To the oil residue obtained was added n-heptane. The oil/heptane was left to stand (~10
minutes) until a red precipitate formed. The precipitate was filtered and washed with fresh
n-heptane (x2). The filtrates were dried to yield the product as a red oil.

The desired product was further purified by forming the toluenesulphonic acid (TsOH) salt.
Thus, the crude product was taken up in MeOH (20 ml) and the TsOH.H,O (1 eq to
estimated purity by NMR) was added. The solution was evaporated to dryness, and then
dissolved in toluene (x1) and re-evaporated. The resulting product was taken up in ether.
After a few minutes, a precipitate and solution formed. The precipitate was filtered and
washed with more ether (x2) until the filtrate was colourless. The yellow solid was dried to
yield the product as the TsOH salt. MS: [M+H] " 332.

5C. Synthesis of 5-(4-Methyl-piperazin-1-yimethyl)-2,.3-dihydro-1H-isoindole

N N

N— N N-—
@
boc” HN

The isoindoline tosylate salt was taken up in DCM (0.3 M) and TFA (12 eq.) added slowly
at 0 °C. The reaction was stirred overnight at room temperature. The reaction was
evaporated to dryness and then with toluene/MeOH (X3) to yield the product as a mixture
of acid addition salts. MS: [M+H]* 232,

The compound of Example 5C can be used in the method of Example 1 Step 12.

EXAMPLE 6

Alternative synthesis of 5-hydroxymethyl-1,3-dihydro-isoindole-2-carboxylic _acid benzyl

ester

BA. Methyl 2-benzyi-2,3-dihydro-1H-isoindole-5-carboxylate
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A-431 3798 87 Hs 294T

219 88 LB13 -I\/EL 35 860 ¢l rre SE(I 57 9) SK- MEL- 2

138 91 SK-QEL-5 185 92 UZ&A- MEL"180~" STOMACH 93 AGS
T 34

66 94 Hs 74

Benzylamine (3.21 g, 30.0 mmol) in anhydrous tetrahydrofuran (25 ml) was added to a
stirred mixture of methyl 3,4-bis-(bromomethyl)benzoate (9.66 g, 30.0 mmol) (obtained
from Fluorochem) and triethylamine (9 ml, 64.7 mmol) in anhydrous tetrahydrofuran (50 mi)
and the resulting mixture was stirred at room temperature for 3 hours. The solvent was
removed in vacuo at 40 °C and the residue partitioned between ethy! acetate (100 ml) and
water (100 ml). The organic layer was washed with a further portion of water (100 ml),
separated and the solvent removed in vacuo at 40 °C to afford methyl 2-benzyl-2,3-
dihydro-1H-isoindole-5-carboxylate as a pale orange solid that was used immediately
without further purification as described below. 'H NMR (DMSO-ds) 7.82 (2H, m), 7.40-7.25
(6H, m), 3.90 (3H, s), 3.88 (2H, s), 3.84 (4H, s). MS: [M+H]" 268.

6B. (2-Benzyl-2,3-dihydro-1H-isoindoi-5-yl)-methanol

OH

BnN

Methyl 2-benzyl-2,3-dihydro-1H-isoindole-5-carboxylate (from above) was dissolved in
anhydrous tetrahydrofuran (75 mi) and added dropwise over 15 minutes to a rapidly stirred
suspension of lithium aluminium hydride (1.71 g, 45.0 mmol) in anhydrous tetrahydrofuran
(75 ml). The mixture was stirred at room temperature for 2 hours whereupon excess
lithium aluminium hydride was destroyed by the slow dropwise addition of 1M sodium
sulphate solution (12 ml). The solids were removed by filtration, rinsed with ethyl acetate
(2 x 50 ml) and sucked dry. The solvent was removed in vacuo to afford (2-benzyl-2,3-
dihydro-1H-isoindol-5-yl)-methanol (7.15 g, 99%) as a tan solid. 'H NMR (DMSO-ds) 7.40-
7.30 (4H, m), 7.28 (1H, m), 7.17-7.10 (3H, m), 5.10 (1H, t), 4.47 (2H, d), 3.85 (2H, s), 3.82
(2H, s), 3.80 (2H, s). MS: [M+H]" 240.

6C. (2,3-Dihydro-1H-isoindol-5-yl)-methanol
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95 KATO Il 162 THYRO D 96 FTC-238 26 URI NARY BLADDER

97 J82 20 98 LB796-BLC 83 99 LB831-BLC 149 100 T24
w@2R8/0hw34 esul t s denonstrate that PCT/GB2007/003871

(2, 4-di hydr oxy-5-i sopropyllophenyl ) - [ 5- (4- et hyl - pi pera

zin-1- ylnmethyl)-1, 3-di hydro-isoi ndol - 2-yl ] - net hanone

L-l1 actate has potent anti-prelodferative activity

agai nst a wi de range of ferent cell lines. 5

PHARMACEUTI CAL FORMUL WD 2008/ 044034

PCT/ GB2007/ 003871 1 LE 9 (i) Tabl et

Fornmul ati on A tabl et composition containing a corrpound

10% PoflpdiiMoprh Bemtet Cathen (20D SRR adHofcts’ waoition gt (ibenzyi-23-

dihydro- (IEF?éomoutiLylmeethanam 3 oo, cﬁmmm%thmos@a@aﬁa}taad% Resulting
an eSSI (0]

mixture iR TASERa in g bt Tt foO0ThE aniesiplsen PR Ayeroaen

atmosphete [ epqm&brhw AbdsN gJﬂ&Oc@@ngfto ao®n rt‘pmpenétmfe thEenixture was

ftered pR3qT qravibin ks Soids ML ke i ol Gk aB B sl e sowent

removed @ dacugetbadffond ¢2plittyelso-1M0sdinddl-B-yrhethbaadll @.49 g, 100%) as an

oo P BIR, AT T 5 ITPRH 20 570 b

4.46 (2Hlis3 005 (4hy sp MSofipetdiid50f the fornmula (1) or formula
(2) (e.g. inasalt form in water containing 10%

6D. 5-HP4rS 08 Y5 QhroLiQoifl | | hepol Ve
sterilised by filtration, fill W nto an anpoul e and
seal ed. 15 (iv) Injectable mul ation Il A parenteral

conmposition for injectio

wat er a conpound of the la (1) (e.g. in salt

form or forrrula(?j]O /m) and mannitol (50

ng/m), sterile filtgfi ng the solution and filling

into sealable 1 m vials or anpoules. v) Injectable
A mlxtJré’ré?“{zaj bhﬂ{/‘drb"ll %Qlﬂaofﬁ’gw&ﬁérg‘ 0 hay b "éO ‘#ﬁrhbl?(%yaWdrous

ion or u3|on C repar ed di ssol vin

tetrahydy grand@ﬁmhwgs marmgpl rasngy o yid(cgssglutlpn a@dﬁpwe@é@ ﬁyoldp room
temperdct&}{e ﬁtl‘ﬁémﬁw@ (W i, ﬁ§8 %9118?94/\7&15 adbBE afdethe diifreliNBRture was

sterilised by autoclavi ng5
treated dropWIse with benzyl chloroformate (1.35 ml, 95 mmol) and stirred at room

repared by dissolving in

temperature for 3 hours. The solvent was removed in vacuo and the residue partitioned
between ethyl acetate (30 ml) and 2M hydrochloric acid (30 ml). The organic layer was
washed with water (30 ml), separated and the solvent removed in vacuo to afford a pink oil
that solidified upon standing. The solids were triturated with 10% ethy! acetate in hexane
(10 ml), filtered, rinsed with heptane (10 ml) and sucked dry to afford the title compound
(2.5 g, 98%) as a pale pink solid. "H NMR (DMSO-dg) 7.45-7.21 (8H, m), 5.20 (1H, 1), 5.17
(2H, s), 4.71 (2H, br s), 4.64 (2H, br s), 4.50 (2H, d). MS: [M+H]" 284.

The title compound can be used in Step 9 of Example 1.

BIOLOGICAL ACTIVITY

EXAMPLE 7

Isothermal titration calorimetry
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Vi) Injectable formulation IV A fornulation for i.v.
delivery by injection or infusion can be prepared by
waoelc@solssng the 25 corrpound of formula (1) (erPQr/GBR00a/003871
salt form) or formula (2!in water containing a buffer
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detormirRURRHLADSOUS -S4 Gl at ion A composition for
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arnaceuti ca corn ol Ive a concentrat
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e Hure) T4 S 8 A b 8 o

(Jez, J.M phabt&rest Bidkr AeNaren 18@ipdlRa Siutions rafl the (masy Hsp90a N-
termmalfd%HEH éhc( €m L%d%re'ﬁ?é&ré@ m'"% bR cBmPRsing |2$Qﬁnl' HisZ @8 mM

0 h|||sat|on ositions are frozen

NaCl, 1 i e bt GREPy Sk i BYSOp Re el ARSOLass ejere filered and

degassédwrt@wtﬁatbﬁ HeMdd e&ntea ouiorrfé émhalap r@ﬁahgmasutti'hgmom each
| owered to freezing 1o

fo
m;ectxonoqfwgﬁ@d Nyasohiaiped &roa%ﬂrgggrﬁgqrépg,thgﬂﬁy)rwﬂm égnag Data were

analyseé QkingVOfgiRY7.@ (m@é@cﬂmfmﬁéwlmtg N’oﬁtﬁbmﬁtsﬁ eme;d%b@p@f difution
erature to sure pri

were esg@ggﬁdgf@ fgp)ﬂnﬁbm;esctlgt& ofagac@dn%qupqalttgr,ahor@ @j@}i sglg&racted OIc|>efore

data flttlf&)ﬂllﬁ&bnmb éi@['\a/gﬂtdlﬁﬁﬁal fbﬁrll%s}/Vbéﬁ«b e@@ifﬂ?@él MlordieP obtain compound
dr ox ellu

dissocia iCYE" § BiS/ERIYNE fﬂé&@gﬁ Fer ngaklplbgﬁi}nge%pounds
a low c—%MéQTClﬁetﬂ@d west isedp@iadien W.BL2 DBrmaY ! DRI abam. CAXm. SOC

RN SN LR R T
calorime®id &Il aridl the rwmeuwfzo@&s‘niraf@ﬂm@ny&th ihltAe firjédtidn syrlnge In
i e S b SR PSSP RS o
Kd’s in mrem abodiuff ra@bl the gxpetimen W@/c@ﬂgate@ll surgrtaphite Bladiag site
concent$PRg dFiachy HasRi daRaliel P et SR 99 Heang: maforty of
these edpeddehtsithaptateia ceatemiatidn w the caforigeeiccat was mntle aange 4-100
KM and E???]%Sﬁ:%%ég%}nggrgféww %Eﬁ_% lélgéyrmge r%ngeoYVFrcrar% §CP_|1£§0° Lﬁld In rare
cases where compound solubility was limiting, the compound solution was placed in the
calorimetric cell and titrated with protein from the injection syringe, maintaining a c-value
between 5 and 1000. Competition ITC experiments were used to access Kd's < 4 nM by
performing the titration in the presence of a weaker binding competitor according to the
method described in Sigurskjold B.W. Anal Biochem. 2000 Jan 15; 277(2):260-6.

Compound (1) has a Ky value of less than 0.1 micromolar.
EXAMPLE 8

Anti-proliferative Activity

The anti-proliferative activities of compounds of the invention can be determined by
measuring the ability of the compounds to inhibition of cell growth in a number of cell lines
such as the human colon cancer cell line HCT116. Inhibition of cell growth is measured
using the Alamar Blue assay (Nociari, M. M, Shalev, A., Benias, P., Russo, C. Journal of
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and Lcp=1 , one with high radiation dose and one with

| ow dose. Detector to crystal distance was 110 nm
w@2108/0¢0B4 ecti on was controll ed by ProDC sof t waeBEGB2@7/003871

i ages were processed and“scal ed by Direk. 20 The

crystal structures were solved using direct netho

hod
ImmunologispbMiethoga 198 SHBL S67-06 Darkhe MepAabaseoapETR abg, of viable

cells to fAMHES BRIRzaiP BB itYBI R SRRE prIdBEt RBoERRMELF kEH paliRiatdH assay
i on of heteroatom bo dr o

while the |ocat und hy en atons.
cells are,plied ot Fual BiFtasISRIOBH (o Fecpuerer 10 hpYERBRE D the ggdition
of inhibitbNeorRP&iridsIoed fuatRer TNE6IFB! APHeAIRE Ehise PloulbtdhQ@eBd 10% (v/v)

oms wer e WO 2008/ 044034 PCT/ GB200Q7/ 003871, 118 .
Namar BECTs Ptet T MPHRAEH 18P SEPGHA TG RoRTH, 1 Sgefmination of
fluorescé&itreducth 335aMTEk / rBI0HhMINerAf MOihe disdrsTgR8 ringrslifeasing cell

ey oSk 0 20 SOLLAL EL BT oL 2CAY LML o vt

compoufkds foracturiper ¢XRd)s. dTha noalbkeet viablevesiie ig eetdriyingtl dyyndlamar

b rhle ortar and | oaded i nt yst al | ographi.c
Blue assgy FFI 7. (HIgReT G706 RoREeEd oh MecEh E0 Ghoraf CBon o
cell Cultdigpe 10, 0.4 or 0.7 mmdianeter). Diffraction patterns
were collected at room tenperature using CuKa
Compounddi iasoem (CA, valde 64&8s #pn 0 omicaorRolgakageinsittize HEJ 140 odkline.
RUSHR, Gsm c bl ue confocal optics, %c gonioneter and
The antigpr&lifgakive BRIty wh (4-plihatoxgétisarropy!-pheny)-fralgenetivirriperazin-1-

I t ed .\Whi i No ' AR :
ymetny 9 B8 5 TSR ABLAREP. Bt el ST Ul aanes
one huncicatt cail lires HyyOGradssmh@Déian, fyehtajaridealfd, 2auesragrigstvaach cell
line arecgé\vgﬂtt ﬁ’\d tﬁeo (taﬂl Qaé%v?tar&:lzgwevﬁ%lﬂjegtiﬁnﬁnbt %Qoleb.Yefer to nanomolar

Datasqueeze (Intensity averag over the azi muthal
concenteatighe TiGxderBpOUrdswe?® tastatyen B-Bcoricanttatph oft1€HHP.nanamolar.
house program AstexXRPD was used for _manipulation and

visualisation of 1 D XRBRepglatieh b tedtiopipauiaf i on |of
N° sal t sCelldmesnet ry by titrati@angyoedd ments 15 In jthe

following exanples where they relate to salts a t he
stoichionetry of thd8l€®PD is given, the stoichionetry

Wal etermned usjng the 1ollTo itration nethad. A
SO ﬁRHBﬁ(K(‘J /HCl| sol ution) of V\%%OEM KCl_—_and 20 _niV

HCl BVetg3f reshl y pyepared for each/3 batch of titratiion
. An aJiquot of T m The solution was
ti §§ E?ﬁ%@d the | potent] am:tricqjirnri on curve tihus
pr cdOBREFECEMEVILB ed| as t he controb1@DOve. Al titratli ons
20 ﬁ& perfornmedfat 25C and vvltg 800 MM KOH 1n 2 pl
st lsing a Met}ler Toledo MP2 g pH neter
El ekEHEBde potential readi ngs for 1406t andard buffers
We 6 recorded befpre and arter %%Qly bat ch of
h'r nment Samples of Conpound (1) salts of (1-3 np)
rHL-at/Rs®l ved ip | m of KCl/HBK7sol ution and
f d W th vigprous Stifring ng a small
ol I?#Gl%r stirrer PThp recorded pll@‘?t rode potentials
10 we[ K-862/Gleetved i nto pH val ues usitii§ a 25 calibratijon

11 CU E@T mthe 4 standard buffers,, sanpl € and contl ol
ti H' data wete processed to produce a Bjerru

12 pl pKG-h t he pH range 2-12. The B{1e@0lum pl ot
5 Cca FarLom  and anal ySi s method, 1§, descri bed in the
13 ANfA-54 éﬂ)‘
93

@
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=

3
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Pernmeability and Charge State)", A. Avdeef (Current
Topics in Medicinal Chem stry 2001, p277-351). 30 The
wat@sohioshet ry of the Conpound (1) salts was dedGseo07/003871

fromthe starting nH (nuibber of protons at pH=2),
(i.e. free base starts with -2 protons, nono-salt wth

16 demqimng (Comjound (1)+ aci d1bboo\/\fhl | e double salts

ool gaar AN~y M e !

\ YO TITpgouTrTa- \ J.} C"' T U Ul WTIPUUIIU \ J.) LT L* act d

17 st &A1 at nH=O. | QA. Free Base S#&! Fornms WO

18 20@@ns034 PCT/ (B2007/ 003871 13§ (A1) Free Base

Carma-eitna

\/I l al 1_U1 LN I_DI I'\ aa[ Tt af CU ﬁ"UI Ul—l on Ul COTTpuouaTta (1)

19 | nRPMJR22801 was pr epar ed at rooi‘r?termerature Sl o

20 pf ﬂPMIgﬂB]mw tth appr oxi mat el y21&x vol une of

of opyt)—ether—gave——crystat_form—FBr—XRPD
21 an§|®s 450f the firesh sanple gavé’the pattern sho in
22 Fi guggzl and the main 5 peaks lified in Table 1 bel ow
Aftetr u1y11rg r—arr—forthreedays;,—anewXRPD—pattern

was __obt ai ned whi ch B¥fed t hat the crystal form FBI

23 éid_:@_omverted corrpl etely to crystaboform FB3. Table
1 m—XRPD—peaks—for—Conpound—{1)—FormFB——28/d/ A

24 |Né¥ﬁsﬁ 15.99 100 9.44 9.36 5 1{3.05 8.00 6 _11.99

25 7/%B149 15. 21 5.82 16 16. 11 5. 51:6116 16.72 5.30 11
++-095-—188—18: 19 23461+6—195-734. 50
9 20.29 4.37 16 3§R5§é1 21 5 26.72 3.33 3 (Aii)

26 Freamgase Crystal] Form FB2 10 A gaturated sol ution of
Conpourd— (1) THE was prepared _gt—Troomtenperatur e.

27 g aPrecipitatijon with approxi ely 4x vol une_ of

28 1 SHUO™BY acetatqg gives crystal fzsrm FB2. The XRPD

patt of afregh—sanpteof IUII 2 TS showrn
29 Mﬁ% 2 and the {main peaks in” db&?

30 MCF-7/ras 166
31 MDA-MB-435 122
32 MDA-MB-435S 26
33 ZR-75-1 131
COLON
34 DLD-1 56
35 HCT 116 38
36 HCT-15 >10000
37 LoVo 51
38 LS 174T 159
CONNECTIVE TISSUE
39 SW-872 >10000
HEAD AND NECK

40 BB30-HNSCC 273
41 BB49-HNSCC 146
42 FaDu 29
43 KB 48
44 KB3 48

45 LB1617-HNSCC 139




the XRPD pattern are listed in Table 2 below The

sanple was dried in air for
WXRPROp@ss er n was obt ai ned:
form FB2 had

Ccr

yst al

3 days after
thi s denonstrat ed P¢EGBRIV/003871
151thanged to crystal form FB3.

whi ch a new

Tabl e 2. Main XRPD peaks for Conmpound (1) Crystal form
46 Fq31372$11w§écll%5 35 16 49 100 3¢5. 73 13.13 2 10,40
8-50—3—316-—67+8-72 14-68—6-—63—33—317+060-5—243H1
18. 26 4.85 8 WO 2008/RME634 PCT/ GB2007/ 003871 | GU
47 1&3.@4984 76 10 1§.87 4.70 8 19.2% 4.61 7 19.86 §.47
1( ZU IJ ’-I- 7—|-U Il, ZJ. J.O ’-I- 2‘6 9 EJ. ’-F’-I- ’-F L’-I- 7 QQ 86
48 3 ﬁ% R?Q\ iii) Free Base Oys?&po%rm FB3 Cryst aI
49 fcurgad?,a%cwas obt ai ned fromforquguBl and FB2 as
desct above ur by—evaporation UI a—sotutton——of
50 th&alkhz base. The XRPD DatterﬁﬁOQFJ crystal form FB3
51 | $ 1L BIOMNRCG@ Figure 3 and the nmagg peaks are listed in
Fable 3 —betow——Crystat—FformFB3—was—fotund—to—5be
52 o4 Zﬁ%@gﬁﬂr’ ir and at 40C and 75 B°RH for at | east |one
nont h. TabI e 3. l\/aiangRPD peaks for Corrpound (1)
ct 11|| FB31T 281 —df A1°66: u:) +4—59—100—787
53 11% 715 9.66 7 10.22 8.6593 12.15 7.28 11
54 13 sﬁonﬁpsp 14 15%.77 5.62 17 >10000
LUNG
55 A-427 130
56 Calu-1 270
57 Calu-3 >10000
58 Calu-6 32
59 L.B11-SCLC/OC1 17
60 LB12-SCLC/OC2 52
61 LB13-SCLC/OC3 21
62 LB37-NSCLC 63
63 LB61-NSCLC >10000
64 NCI-H1299 587
65 NCIi-H460 118
66 NCI-H520 98
67 NCI-H596 84
68 NCI-H69 162
69 NCI-H82 >10000
70 SK-MES-1 270
OVARY
71 Caov-3 94
72 IGROV-1 109
73 IGROV-1/CDDP 147
74 NIH:OVCAR-3 45
NIH:OVCAR-
75 | 3/CPT20 >10000
76 PA-1 > 10000




16.62 5.33 4 17.16 5.16 7 17.82 4.97 11 18.89 4.69

22 19.64 4.52 12 20.20 4.39 21 20.93 4.24 10 22.19
Wd208/05103£3. 33 3.81 6 24.53 3.63 5 (A-iv) FrerCBase007/003871

Crystal Form FB4 Crystal f'drm FB4 was observed in

preci pitation experinments of ethanol solutions of

Conpound (1). SingPANSREASI X-ray anal ysis showed

th af the cryptal Tormis a dihydrate, A
i Sa %nggj soluti-oph—of Conpoui-nd (1 y-in ethanol
78 preBapait2at room [enperature. Sl dwiprecipitation with
79 apppRKcipt el y 4x vol ume of |sopr%2¥| ether gave
e+ystal—Form-FB4—whi-ch-was found {0 he stable in air.
The XRPD pattern oPRQSTATER4 is WO 2008/ 044034
g0 PQTHGHEZ807/ 003871 121 shown in R gure 4 and The main
pegks—are—+i-sted{n—Table-4-below_The crystal packing
81 di dlfNeAP&IREC at om foordinates are 7 Figure 5 and Tabl e
5. Table 4. Main XRPRgRaks for Conpoind (I) Tystal
f-of m-FB4—26/—e/ A1/ 06629 14.04 100 8 91 9 92" 12
82 9 oA3537 14 12.p62 7.01 4 14.1M18.27 16 16.11 5.50
83 14 a7k 18 10] 17.40 5.09 5 417 B 4.96 & 15,48
480119334594 —319-91 4. 45 10 20,35 4. .36
84 21 A#34. 12 23 3799
85 BB74-MEL 162
86 CMEL-5 130
87 Hs 294T 219
88 LB1319-MEL 35
89 Malme-3M 157
90 SK-MEL-2 A 138
91 SK-MEL-5 185
92 UZG4-MEL 180
STOMACH
93 AGS 66
94 Hs 746T 34
95 KATO lll 162
THYROID
96 FTC-238 26
URINARY BLADDER
97 J82 20
98 LB796-BLC 83
99 LB831-BLC 149
100 T24 852

The results demonstrate that (2,4-dihydroxy-5-isopropyi-phenyl)-[5-(4-methyl-piperazin-1-
ylmethyt)-1,3-dihydro-isoindol-2-yl}-methanone L-lactate has potent anti-proliferative
activity against a wide range of different cell lines.

PHARMACEUTICAL FORMULATIONS
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22.46 3.95 13 23.59 3.77 14 24.88 3.58 17 27.25
3.27 9 5 Table 5. Unit cell paraneters and coordi nates
w0 poosiod408or mat for crystal structure of ConporeG§2007/003871

Crystal form FB4 space gddGp: P42/n unit cell at 293K
with a, b &c having 5%s.u.: 10 a=b=28.2 c=6. 0

EXAMPIH pha=bet a=gamma=90 Coordi nates in cif format: 15
loop atomsite |abel atomsite type synbol -atom

() Tablet Bortrgilatfonact x 20 -atom _site fract_y -atom _site
_fract_z atomsiteU so or equiv -atomsite_adp_type

A tablet ‘ﬂ@nﬁ@ﬁ%rﬂé@rﬂéiﬂair@(ﬁ' fcOBRROGH ODiBSTQrmL&@m)mrdmmla €2) is prepared

by mixin 25&2@ @% St | Prgd r%e{ : n facl%lsé (%'P(Siyas &u%méséﬁdeB mg

magnesid'mssjearete BB émbbgrnt andtaomprewméo tﬂmrm thiviet gy loupvrGnadher.
0.60531(14) 0.59657(13) 0.3978(7) 0.0816(11) Uani 1 1
(i) Capsdle Formulatiph A H 0. 6390 0.5959 0.3641 0.098 Uiso 1 1
calc H1IB H 0.6000 0.6175 0.5237 0.098 U so 1 1 calc 10
A capsujfonngai@y sogrepgred. by4mixing1 100 mypi 3@y paindgfsia formutenit) or
formula gZ) i ‘rOO mg Iac@secaﬁh ﬁW%%éul@wﬁﬁﬂ(ﬁ% Ith s@ar%%%ﬁ&éaque hard
(13) “Uani 5207 0.5275
gelatmogpgg% 0. 111 Ui so 1 1 calc H3B H 0.5608 0.5065 0.1955

.. 0.111 Uso 1 1 calc
(iil) Injectable Formulation |

A parenteral composition for administration by injection can be prepared by dissolving a
compound of the formula (1) or formula (2) (e.g. in a sait form) in water containing 10%
propylene glycol to give a concentration of active compound of 1.5 % by weight. The
solution is then sterilised by filtration, filled into an ampoule and sealed.

(iv) Injectable Formulation 1l

A parenteral composition for injection is prepared by dissolving in water a compound of the
formula (1) (e.g. in salt form) or formula (2) (2 mg/ml) and mannitol (50 mg/ml), sterile
filtering the solution and filling into sealable 1 ml vials or ampoules.

v) Injectable formulation i

A formulation for i.v. delivery by injection or infusion can be prepared by dissolving the
compound of formula (1) (e.g. in a salt form) or formula (2) in water at 20 mg/mi. The vial
is then sealed and sterilised by autoclaving.

vi) Injectable formulation 1V

A formulation for i.v. delivery by injection or infusion can be prepared by dissolving the
compound of formula (1) (e.g. in a salt form) or formula (2) in water containing a buffer (e.g.
0.2 M acetate pH 4.6) at 20mg/ml. The vial is then sealed and sterilised by autoclaving.

(vii) Subcutaneous Injection Formulation

A composition for sub-cutaneous administration is prepared by mixing a compound of the
formula (1) or formula (2) with pharmaceutical grade corn oil to give a concentration of 5
mg/ml. The composition is sterilised and filled into a suitable container.

viil) Lyophilised formulation
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C4 C 0.54727(14) 0.57663(14) 0.1322(7) 0.0838(11) Uani
11d. . . 15 05 C 0.57724(14) 0.61201(14) 0.2011(7)
wO2@8044034) Uani 1 1 d. . . C6 C 0.51860(15)PCT/GB2007/003871
0.58333(16) -0.0535(8) 0l10921(13) Uani 1 1d. . . H6
H 0.4985 0.5592 -0.1007 0.111 Uiso 1 1 calc . . . Cr C
Aliquots €. fb@R08ed Tpnbo6ad 68{dtd)la- (@) b6/2NH8k (Q) @&2@(&&)3 80ami vidisland

lyophmzeg ng%? i)@coﬁugﬁt?oé 951 %’1@)319 onGSS%r?a’_é 1#0 % Osgar(eé%t@g freezing
protocol at)(-4626). OTﬂJ&Gemlpsmtutels caised to =10 °Cr Gnbedlifgd Fehblpwered to

v § 3Bl IR B bbb Sl e

followed by 24 8g¢ad(dam) d9ing3MBiiadepsedstBis s (Shpdatli2 B 3019C.Uaihé plessure
. . 0120 . -0.4853 0.123 Uiso 1 1 calc
during pr%ar‘;gnﬂ%%%nﬁ:a'& d?{%’ég 'Sosegg’iéo ”@"@36 0.123 Uiso 1 1 calc
o% T 995(12) 0.66545(12) -0.3408(6)
() 2% Tgpiga) G%ﬁ‘}rmﬂgﬁ'?él 1d Cl2 Co0.41355(16) 0.64016( 16)
i 2169(7) 0.0928(12) Uani 1 § d. 30 HI2A H 0.4257

0.6319 -0.0708 0.111 Uiso 1 12w " "~ 2B H
Compour@l 4056 0. 6110 -0.2941 0.111 Ui2m0a 1 calc . . . Cl3 C

0.191 0.1005(14) Uani 1 1

EZSA‘)"XVD%&SE’é&%g‘l‘ﬁ%ﬁgé%g‘%%sz Y0, B0M 0,121 Uish 11 calc

. . HL3B H 0.3771 0.6985 -0. 1080 0.121 Uiso 1 1 calc .
Polyethyleneoxided(Pilyox ¥89R 4208) 0. 68296( 1435 - 0. 4066( 6)

1(11) Uani 11 d Cl15 C 01(19) 0.70846(17)
Propy'engag'gg'gg(n 0.1001(14) Uani 1 2'0?&7 HL5A H 0. 3953
Methylpagabgg73 -0.4509 0.120 Uiso 1 1 &I& . . . HI5B H
propy,pag,bgmg 0.7173 -0.6753 0.120 Ui g4l 1 calc . . . Cl6 C

0. 43006(17) 0.67828(18) -0. 556 5(7) 0.0987(14) Uani 1 1

Purified Yatento Hi6A H 0. 4218 0. 6497 - O 0.118 Uiso 1 1 calc

. . . H16B H 0.4537 0.6954 -0.6425 0.118 Uiso 1 1 calc
EXAMPLE 10 . C17 C 0.3076(2) 0.7126(2) -0.3808(11) 0.137(2)

Uani 1 1 d . . HL7A H 0.2836 0.6950 -0.3029 0. 206
CRYSTALIiSJ(RUC'ﬁUR'ilSTUDIES H17B H 0.2959 0.7215 -0.5250 0. 206
Uso 11 cal 50 H17C H 0. 3154 0. 7407 -0.2978

The compoyrgeofifprhgula (1|) @3;1 @s salts exigj1® a@umisy @§ giffesynt crystalline forms.

These hﬂe%@@ﬁ%ﬁﬁ ooarﬁnoé‘ya(“@ter%eg&%%]tﬁ% médtds bedcthed belov@ 19 0
57503(11) 0.47935(11) 072(6) 0.1109(11) Uani

GENERA@ METHOB20 C 0.63596(13) 0.52545(13) 0.7750(7)
U UBIS(II) Uani 1 1d. . . C21 C0.64335(16)

Single cristd 3R 4€tbp)mEn8gdigdy8) 0.0920(13) Uani 1 1 d .

Crystallographic data were collected at room temperature (20 °C) using synchrotron

radiation (A = 0.775 A) from ESRF 1D23.1 beamline equipped with ¢ goniometer and an
ADSC Quantum 315 CCD detector. Images were collected in two ¢ scans with ¢=0-180°
and Ag=1°, one with high radiation dose and one with low dose. Detector to crystal
distance was 110 mm. Data collection was controlled by ProDC software and images were
processed and scaled by Direk.

The crystal structures were solved using direct methods implemented in SHELXS-97 and
refined by SHELXL-97. Hydrogen atoms were generated on geometrical grounds while the
location of heteroatom bound hydrogen atoms was confirmed by inspection of Fo-Fc
difference maps. The positional and thermal parameters of hydrogen atoms were
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WD 2008/ 044034 PCT/ GB2007/ 003871 123 C22 C
0.67703(18) 0.49413(16) 1.0959(8) 0.0986(14) Uani 1 1
W@ 2008/044034 H22 H 0. 6811 0.4701 1.2002 0.118 Ui spCT/GB2007/003871
calc . . . C23 C 0.70497{1%) 0.53453(15) 1.1082(8)
0.0907(12) Uani 1 1 d C24 C 0.70021(15) 0.57066(15)
constrictéd &b 4ide)n ﬁo@8§p73(n&iihb Ma'nihydlogbndatorri% TheGRBrrRal motion of non-

0,.66614 1 0889(12) Uani 1 1
nydrogerfatBiPR Wés Bhacled By Bl hbe BB BE S 107 Ut so 1 sl c

o 63807(14) 0. 44835(11) 0.9277(7)
POWderd‘ﬁm%%%{—'i‘%ﬁggnﬁl 1d H26 H 0.5962 0.4508 0.8383

Samplesgo%)gg%\p (i\%lér 1&@%@%&?[&’5% f%ga(? cifg egﬁgns\ﬁér%(ﬁy ground by rBarble

mortar anmoade@l N3 @yﬁamrapmzm@omﬁrnﬁom lslemmton Begaarey, Quartz or

8 7 6

e TS, S OL I B OB i A o
temperatgeg @sing Lukogzgiation (¥ 3896418 )MSBeBIWWMmgzgnode RU3HR,
Osmic btgejcgéflf%%l (%&f&b O égﬁ%%gel a@d% Rib%klﬁs Hi d"%?a%e"blgtgés&@ctor 2D
Images werg GRlpdetwhie @plamge) man%wiﬂwawt@tqrso Prs@aal@'qtaraepf 250 mm.
Data collté'gt% \)\7‘5&@ cgﬁtﬂcﬁ‘leg b?]@]stgk(ﬁe?ﬁ)@oﬂwé@oaﬁ&( %12)1@85& Jd(eﬁaaédhvgrt&i to
1D plot §97% ‘(‘tfzfltyi T4 Phtagiioane (et 2yermsed) ©/e faa Szl angle
O<x<360@ fér% Hn@@ 430*8inT. @?' sﬁe;ﬁ) an]houléggabdﬂa@l R&é)b(FQD@%?a@ used for

180 Ui so O. cal c H30C H 0. 6896
mampulé@OB@mQ V@UEMOG Oﬁé‘é X@"sfbp%ﬁef@s l1calc PB1C9 C

0.6972(10) 0 6587(7) 0. 927(11) 0.22(3) Uani 0.225(12)

Determlnjatlgnﬁf salt 8 "’m‘ﬂ s, tl‘ '3"!: pe l e 11( 12) 0. 913( 5)

In the fo \&)gé%g 31 \A@;@BQJ ré aﬁ@s%a_t'@) rlémcc)al\/t\él(%hlahé?w?&&%alt is

given, th@s@%ét%a@détéﬁﬁlﬁé@hsﬂg fHebrolldwing titteodmédhee. 1 1 d D
H2WL H 0. 7750 0.4600 1.6200 0.220 Uiso 1 1dD. .

A solutnoﬁZW)OHOl SAIbA) 8] 5OMMROILEHI20 BBIED (Va3 frastif padphbgd for each

s o} Ao Bentdt, R bR iR e 9 e

potentiorkisio titrafionl chrve(Auy Jprddueed Baseudadysd e Eantral leBive3 Al Ritmations

were per{q@&gi{i%’c ?E;@?ﬁ%%ﬁé%ﬂé%%@% ﬁlvﬁlsstgr?ssgsriﬁ/geg I\/P tllex ‘lJo'Pedo MP220

pH meter. Electrode potential readings for 4 standard buffers were recorded before and

after daily batch of measurement. Samples of Compound (1) salts of (1-3 mg) were
dissolved in 1 ml of KCI/HCI solution and titrated with vigorous stirring using a small
magnetic stirrer. The recorded electrode potentials were converted into pH values using a
calibration curve from the 4 standard buffers. Sample and control titration data were
processed to produce a Bjerrum plot in the pH range 2-12. The Bjerrum plot calculation
and analysis method is described in the review “Physicochemical Profiling (Solubility,
Permeability and Charge State)”, A. Avdeef (Current Topics in Medicinal Chemistry 2001,
p277-351).

The stoichiometry of the Compound (1) salts was deduced from the starting nH (number of
protons at pH=2), (i.e. free base starts with -2 protons, mono-salt with -1 protons
(Compound (1)* acid")), while double salts (Compound (1)** acid* or Compound (1)*" 2*
acid’) start at nH=0,

10A. Free Base Salt Forms
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i nvol vi ng i sopropanol solutions of Conpound (1). Form

FB5 transforns to FB6 in air. Wthout wishing to be
whowat44oy4 any theory, it is believed that FB5 PEI/&B2007/003871

i sopropanol sol vate. FormM¥B5 was fornmed by preparing

A Fa turated olull_;' n of Conpound (1) in isopropanol at
tﬂ—@ﬁé@ﬁﬁﬁm fol | owed by sl ow preci pitati on

rox tel ol upes, of isopro
A satufied' sABRIDA FBiolid (1F i TR S, 1S RLoBen At o i Gperature.
Slow pﬁecﬂ]ﬁdtldim WItI‘raaplprqumla&I)ame voluimegt @‘ddl(lmpT@hM)eetﬁebglamNcryAtal form

Fe1. X3EBRals §fdte WoRn SelPl e od pitdrn SpPiTn Bl 1 P e main

peaks htedinXRRIR pdmicav. fAfter Coyipg imair {dt threBslay 2 64 neIWA(HI?I%pWﬂbm was

obtaingg WErbeth o gty D6t ppdiSindents diindlgeddd arypat fom

FB3. 16 14.60 6.06 5 15.34 5.77 4 16.58 5.34 21 16.94
5.23 6 18.71 4.74 32 19.46 4.56 48 20.15 4.40 13
Table 12 IMgin XRRI pgaksXor @gmpogrd (A Fo@FB3 3. 79 9 26.36 3. 38

8 (A-vi) Free Base Crystal Form FB6 Form FB6 was
ob8®fved oty as al/Pr oduct of form FB5 ageing. Form
FBB52s 5t dbl19® oh ai®Q [The XRPD pattern of a sanple of
fo M FBE tha® hps b®en prepared by allow ng form FB5
tdiddy tor8.00days i air is showmn in Figure 7. A list
of11t9%e pmih3peaks i4 set out in Table 7 5 bel ow
Tallze 7 MaBh XRPD1peaks for Compound (1) form FB6
26/6.d/ Al 1186d@. 6D 19621

16.72 5.30 11

17.09 5.18 8

18.21 4.87 19

19.23 4.61 6

19.73 4.50 9

20.29 4.37 16

21.09 4.21 5

26.72 3.33 3

(A-ii} Free Base Crystal Form FB2

A saturated solution of Compound (1) in THF was prepared at room temperature. Siow
precipitation with approximately 4x volume of isopropyl acetate gives crystal form FB2. The
XRPD pattern of a fresh sample of form FB2 is shown in Figure 2 and the main peaks in
the XRPD pattern are listed in Table 2 below. The sample was dried in air for 3 days after
which a new XRPD pattern was obtained: this demonstrated that the crystal form FB2 had
changed to crystal form FB3.

Table 2. Main XRPD peaks for Compound (1) Crystal form FB2

20/° d/A 1/%
5.35 16.49 100
6.73 13.13 2

10.40 8.50 3
10.67 8.28 4
14.68 6.03 13
17.00 5.24 11
18.26 4.85 8
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9.09 9.72 14 9.68 9.13 25 16.08 5.51 25 16.46 5.38
28 16.94 5.23 14 18.13 4.89 23 18.66 4.75 100

wWQ@RdB440342 31 22.48 3.95 10 26.53 3.36 9 10BCT/GB2007/003871

Conpound (1) HydrochloridéY:2 salt crystal forns

(B-1) Cpnmpound (1) hydrochloride - Form FHL Et OAc/ HCl
Lvwas!S@HEd t 476 10

2, 4&8hydr oxdyZ®B} i sopr &yl - phenyl ) - [ 5- (4- net hyl - pi per az
i n-19.2410 4.61 7

yI et &/ | ) - T a7 hydr ggijsoi ndol - 2-yl ] - met hanone and
Uhegp MEPH uRtjg T a sotg) on was fornmed. The sol vent
was;eygapor-at are—+e—evaporated with tol uene and then
it hbon uied dry 9o viel d

2, Al dr méyf-‘l'%- i soprdpyl - phenyl ) - [ 5- (4- met hyl -

pi &8 n- 13@2net hyl ) 31|, 3-di hydro WO 2008/ 044034

PCT/ GB2007/ 003871 125 i soi ndol -2-yl ] -nmet hanone as the
(A-iii) Frie Bage Grystal FariEB3orm i s very hygroscopi ¢ and

dissolves in air noisture. The XRPD pattern is shown
Crystal ffrmHr B wes gbigingdtitam fraing FRJaansl FRZ2assdescobed apoveTaliye 8

oo ks AR B 50 e REIRY ro

in Figure, 33andythe gpin peaksarg gsted imBakle 3 bptpve3 CBystd farm FB3 wae found to

be stable iRGirdnd e 48%C GndB45 4 RiForat 18astBnd thontif- 72 6. 01 4
15.29 5.79 11 16.37 5.41 4 16.82 5. 8 18.59 4.77

Table 31MainkRRPB rhakdiod Compound (1) crystal form FB3

20/° d/A /%
6.05 14.59 100
7.87 11.22 9
9.15 9.66 7
10.22 8.65 3
12.15 7.28 11
13.60 6.50 14
15.77 5.62 17
16.62 5.33 4
17.16 5.16 7
17.82 4.97 (K
18.89 4.69 22
19.64 4.52 12
20.20 4.39 21
20.93 4.24 10
22.19 4.00 5
23.33 3.81 6
24.53 3.63 5

(A-iv) Free Base Crystal Form FB4

Crystal form FB4 was observed in precipitation experiments of ethanol solutions of
Compound (1). Single crystal X-ray analysis showed that that the crystal form is a
dihydrate.

temperature. Slow precipitation with approximately 4x volume of isopropyl ether gave

A saturated solution of Compouind (1) in ethanol was prepared at room

crystal form FB4 which was found to be stable in air. The XRPD pattern of form FB4 is
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15

20

20.40 4.35 4 20.82 4.26 2 21.26 4.18 4 22.57 3.94 3
23.01 3.86 1 24.60 3.62 6 25.32 3.51 20 25.82 3.45
W@2008/P44084 3. 29 4 28.27 3.15 7 28.78 3.10 7 5rC¢'BGBR()07/003871
Conpound (1) hydrochl ori dél- Form FH2 Form FH2 was
observed in precipitation experinments with DVMSO or DWW
shown i Gliguré dnandthef mrim pdaks . arg tisted fin rMabter 4bsfowr. nFhernstal packing
diagram/ B ABb AR e Lrtgh HioBleglan@rghiben of form FHI(B-1)
in was prepared dat roomtenperature. Slow
preci pitation with approxi mately 4 volunes of acetone
Table4-g\éa1@xﬁﬂqrpﬁl@.fowﬁ@mmp®(ﬁﬁwﬂ ot FB4f r esh sanpl e of
formFH2 is shown in 10 Figure 9 and the nain peaks
apgel 1 stegdAn [abljg, 9 bel ow. A sanple of form FH2 was
dgizgd [Tyapf for igpdays after which XRPD anal ysis
s'g% Frih tgsconvet rorn{to form FH3 had occurred.
Tabl-e—9- 1'98 A—kRPB-jpeaks for Conmpound (1)
W $ochl ofitde FornlErp| 28/ d/A I/10 WO 2008/ 044034
PrP482007/4303871 4126| 3. 40 25.99 100 6.04 14.62 3
614811 12. 96281 |9.0% 9.78 29 11.84 7.47 20 13.01 6.80
316.18. 69 6506 4 161 70]5.64 10 16.10 5.50 31 16.59
51834 8 18.187 5. 16/cF 18,13 4.89 14 20.84 4.26 23

17.40 5.09 5
17.88 4.96 8
18.48 4.80 17
19.33 4.59 4
19.91 4.46 10
20.35 4.36 8
21.57 412 23
22.46 3.95 13
23.59 3.77 14
24.88 3.58 17
27.25 3.27 9

Table 5. Unit cell parameters and coordinates in cif format for crystal structure of
Compound (1) Crystal form FB4

space group: P42/n

unit cell at 293K with a, b & ¢ having 5% s.u.:
a=b=28.2

c=6.0

alpha=beta=gamma=90

Coordinates in cif format:

loop

_atom_site_label

_atom site_type_symbol
_atom site fract x

_atom _site_fract_y

_atom _site_fract z
_atom_site U_iso_or_equiv
_atom_site_adp_type
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21.39 4.15 6 21.87 4.06 8 23.19 3.83 13 23.94 3.71
14 24.78 3.59 6 25.65 3.47 18 25.97 3.43 6 26.94
w@2®8/05103L27. 59 3.23 3 28.06 3.18 5 29.53 3. 0PCBHGB2007/003871
(B-iii) Compound (1) hydizizhloride - Form FH3 Form FH3
was observed in precipitation experinments wth ethanol
_atom (ditesopeopaiyl sol utions of form FHL as wel |
_atom tdieedegractati amlafiphocimyFH2. Form FH3 is stable in air
_atomandeatald0Q=and 75 % RH for at | east one nonth. The
_atom prigparafimmmeft ffabmsFH3 is described in 5 Exanple 3
_atom agbidee diFhedofRRBspablilgrn for form FH3 is shown in
_atom Fidner di40rdand drieepmai n - peaks are listed in Table 10.
Cl C 0Tdbi3e (100 MABIHSXRPED) peak®’& 0O Cofipbaufid)(Ppni 1 1 4 . .
H1A H H$O0chl 873U -Fordih PHB98 Apisad/lALl ¢ Bz 83 -15.15 5 9. 35
HIB H ®. oA901006171D. U(G28750-898 Uirg 18120219 - 11..35 7.79 11
Nz N 04587PP (P1B0 48 841418] §.6433%&) 230865 6. B3 Uppi 13184 -
C3 C 0@ABOLF4) 19, 93 26.(27) 50 37887 )5099°2D (3D Paod/ H440B4
H3A H pOEOERY0b7] 00382P5 2¥11 Wi é 160%16 17.-65 5. 02 9

as in

13 1 AE0PH 4. Y8050 15508 41bgigs 1 T cale

C4 C 0.54727(14) 0.57663(14) 0.1322(7) O 0838 (11) Uanl 11d.
C5 C 0.57724(14) O.61201(14) 0.2011(7) 0.0801(11) Uani 1 1 4 .
C6 C 0.51860(15) 0.58333(16) -0.0535(8) 0.0921(13) Uani 1 1 4 .
H6 H 0.4985 0.5592 ~0.1007 0.111 Uiso 1 1 calc . .
C7 C 0.52000(15) 0.62568(18) -0.1672(8) 0.0926(13) Uani 1 1 d .
C8 C 0.54951(17) 0.66174(16) —-0.0895(8) 0.0966(13) Uani 1 1 4 .
H8 H 0.5497 0.6908 ~-0.1625 0.116 Uiso 1 1 calc . .
C9 C 0.57843(16) 0.65525(16) 0.0930(8) 0.0935(13) Uani 1 1 4 .
H9 H 0.5983 0.6794 0.1423 0.112 Uiso 1 1 calc . .
Cl0 C 0.49149(17) 0.63467(19) -0.3746(8) 0.1025(14) Uani 1 1 d .
H10A H 0.5120 0.6491 -0.4853 0.123 Uiso 1 1 calc .
H10B H 0.4808 0.6045 -0.4336 0.123 Uiso 1 1 calc .
N11 N 0.44995(12) 0.66545(12) -0.3408(6) 0.0847(10) Uani 1 1 d
Cl2 C 0.41355(16) 0.64016(16) ~0.2169(7) 0.0928(12) Uani 1 1 d
H12A H 0.4257 0.6319 -0.0708 0.111 Uiso 1 1 calc .
H12B H 0.4056 0.6110 -0.2941 0.111 Uiso 1 1 calec . . .
Ccl13 ¢ 0.36951(16) 0.67000(18) -0.1912(8) 0.1005(14) Uani 1 1 4
H13A H 0.3458 0.6524 -0.1081 0.121 Uiso 1 1 calc .
H13B H 0.3771 0.6985 -0.1080 0.121 Uiso 1 1 calc . .
N14 N 0.35044(13) 0.68296(14) -0.4066(6) 0.0961(11) Uani 1 1 4
¢15 ¢ 0.38701(19) 0.70846(17) ~0.5299(7) 0.1001(14) Uani 1 1 d
H15A H 0.3953 0.7373 -0.4509 0.120 Uiso 1 1 calc .
H15B H 0.3749 0.7173 -0.6753 0.120 Uiso 1 1 calc . .
Cl6 C 0.43006(17) 0.67828(18) -0.5565(7) 0.0987(14) Uani 1 1 d
H16A H 0.4218 0.6497 -0.6376 0.118 Uiso 1 1 calc .
H16B H 0.4537 0.6954 ~0.6425 0.118 Uiso 1 1 calc . .
cl7 C 0.3076(2) 0.7126(2) -0.3808(11) 0.137(2) Uani 1 1 d .
H17A H 0.2836 0.6950 ~0.3029 0.206 Uiso 1 1 calc .
H17B H 0.2959 0.7215 -0.5250 0.206 Uiso 1 1 calc .
H17C H 0.3154 0.7407 -0.2978 0.206 Uiso 1 1 calc .
€18 C 0.59855(15) 0.51789(15) 0.6047(8) 0.0896(12) Uani 1 1 4 .
019 0 0.57503(11) 0.47935(11) 0.6072(6) 0.1109(11) Uani 1 1 4d .
c20 C 0.63596(13) 0.52545(13) 0.7750(7) 0.0818(11) Uani 1 1 d .
c21 ¢ 0.64335(16) 0.48917(15) 0.9312(8) 0.0920(13) Uani 1 1 d .



10

15

20

25

30

35

40

19.46 4.56 13 20.11 4.41 8 21.18 4.19 18 21.68 4.10
28 22.32 3.98 76 23.07 3.85 28 23.71 3.75 16 24.86
WS 2®8/09%34 25. 14 3.54 45 26.49 3.36 5 27.03 3rGDGB2007/003871
28.09 3.17 14 28.70 3. 1EKH6 29.02 3.07 29 29.52
3.02 17 (B-iv) Conpound (1) hydrochl oride - Form FH4

C22 C CRGTTOBIIS el (GHIEK V6L D953 (§) 0RO PreGidpi Parioh 1 d .
H22 H (eyg8aRi fehtoy DI\/IZIOQPOQahla% Uipei ¢ toemdd s .umstable and
€23 C Qh%ﬁ4ﬁﬂé bIQ¥§34ﬁ3éﬂ5 I P2 Bat BO3YI UtZ)oHawt ¥ or M FHL -
C24 C G./f OPRAE( %r5e7 &S at 0 - 9r5d*@rh8t)eprp%$7aiur2é Ugppw 1 d - B .
czs ¢ aiﬁ@@ﬂé it ak | PRI Abpt 0bd P Bel QB%%)%§ﬁe§a6¥ 1ld. ..
H25 H 4. 6624 Bx ?1%8&(\}5@23 @o(?ﬁlfﬂe?o ¥h pattern of a
026 O G./bd §H7§%§9I SR 3R O%Mrﬁ)noﬁﬁﬁ%lzil‘}aﬂa tHe9min -
26 H 80 < Ard sotégéf&; B?éh
027 0 | S Pﬁ &P 32 %ﬁﬁ % ON%} ﬁéﬁDUgEhk% #é*'
H27 | Q}%ﬁ@ u d g F g% dese Fg? %g d/ A @a
€26 C 0 TG 143785 Giebge H6 aB 1EH08R12 o -
; 7. 1 40 14 ? % 4 5, 70 57
H28 H O .
c2s o}ﬁ;ééég 5 405 % ég%ig %& LN 52? 3377%541 a
B 1
H29A H 0.7600 0.6654 0.7448 0.160 Uiso 0.78 1 calc P B 1
H29B H 0.7085 0.6497 0.6790 0.160 Uiso 0.78 1 calc P B 1
H29C H 0.7518 0.6167 0.6246 0.160 Uiso 0.78 1 calc P B 1

. . . . ani .
C30 C 0.7207(3) 0.6487(3) 1.1347(14) 0.120(3) Uani 0.775(12) 1 d P

B 1

H30A H 0.7434 0.6741 1.1332 0.180 Uiso 0.78 1 calc B

H30B H 0.7211 0.6336 1.2778 0.180 Uiso 0.78 1 calc P B
B
2

s}

H30C H 0.6896 0.6612 1.1060 0.180 Uiso 0.78 1 calc P

C29 C 0.6972(10) 0.6587(7) 0.927(11) 0.22(3) Uani 0.2
2

C30 C 0.7740(7) 0.6111(12) 0.913(5) 0.147(13) Uani 0.225(12) 1 d P
B 2

OlW O 0.75198(14) 0.46640(15) 1.5369(7) 0.1195(12) Uani 1 1 d D .

HI1Wl H 0.7317(14) 0.4461(18) 1.565(11) 0.16(3) Uiso 1 1 d D .

H2W1 H 0.7750 0.4600 1.6200 0.220 Uiso 1 1 d D .

02W O 0.31342(14) 0.60501(17) 0.3540(9) 0.1423(15) Uani 1 1 d D .

H1w2 H 0.337(2) 0.595(3) 0.285(14) 0.220 Uiso 1 1 4 D .

H2W2 H 0.324(3) 0.629(2) 0.424(13) 0.220 Uiso 1 1 d D .

1
1
1
(

5(12) 1 d P B

(A-v) Free Base Crystal Form FB5

Form FB5 is an unstable form that was observed only in crystallization experiments
involving isopropanol solutions of Compound (1). Form FB5 transforms to FB6 in air.
Without wishing to be bound by any theory, it is believed that FB5 is an isopropanol

solvate.

Form FB5 was formed by preparing a saturated solution of Compound (1) in isopropanol at
room temperature followed by slow precipitation with approximately 4 volumes of isopropyl
acetate. The XRPD pattern of a fresh sample is shown in Figure 6 and the main peaks are
listed in Table 6 below. A sample of FB5 was dried in air for 2 days after which XRPD
analysis showed conversion to form FB6.

Table 6. Main XRPD peaks for Compound (1) FB5
[ 28 | oA | W% |
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(B-v) Comp&tund (1) hydrochloride - Form
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chloride - FormFH5 28/ d/A 1/ %

3. 085300

4.35 18 11.79 7.50 6 15.79

2.76 3.90 3 23.76 3.74 5 10C.

tactatei 1: 1 salt crystal
La&ax—e— - Form FLI 10 The L-Lactate
pared as described in Exanple 2

forms (Ci)

ble in air and at 40C and 75 %

at 3.béast

nth. The XRPD pattern for form

shewe ||

h Figure

13 and the main peaks are

fjeég@d I3 3ght € 13g Tapl e 13. Main XRPD peaks for
Cotpotnd—1—tactate— Form FLI 28/ d/A 1/ % 6. 18

(A-vi) Ersé B3% ER/stf Fomn FBgo2 50 8.39 10.54 19

Form FB6 was observed only as a product of form FB5 ageing. Form FB8 is stable on air.
The XRPD pattern of a sample of form FB6 that has been prepared by allowing form FBS
to dry for 2 days in air is shown in Figure 7. A list of the main peaks is set out in Table 7

below.

Table 7. Main XRPD peaks for Compound (1) form FB6

20/° d/A /%
4.60 19.21 4

9.09 9.72 14
9.68 9.13 25
16.08 5.51 25
16.46 5.38 28
16.94 5.23 14
18.13 4.89 23
18.66 4.75 100
20.05 4.42 31

22.48 3.95 10
26.53 3.36 9

10B. Compound (1) Hydrochioride 1:2 salt crystal forms

(B-i) Compound (1) hydrochloride - Form FH1

EtOAC/HC! was added to 2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-
yimethyl)-1,3-dihydro-isoindol-2-yl]-methanone and then MeOH until a solution was formed.
The solvent was evaporated and re-evaporated with toluene and then with MeOH unti dry,
to vield 2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-ylmethyl)-1,3-dihydro-
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11.08 7.98 7 13.10 6.75 85 14.13 6.26 33 14.40 6.15
23 15.21 5.82 4 16.21 5.46 6 16.81 5.27 100 17.22
WG 2®5/04834 18. 65 4. 75 23 WD 2008/ 044034 PCT/GB2007/003871
PCT/ GB2007/ 003871 129 12552 4.54 33 19.82 4.48 34
20.49 4.33 7 20.76 4.27 13 21.13 4.20 17 22.02 4.03
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Table 8 hdi@dw.For m FL2 was observed in precipitation experinments
of methanol solutions of formFL1. Single crystal
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nominally a tri-hydrate because there are 3 crystal

waeer posidth ons i H% hel asymmetric unit, but they are
n615910)%15.7@cc,|pi dé at roomterrperature and | aboratory
humudi 1y.1284sat ur ao@d sol ution of formFL1 in

gganot 1l e 945 Wap prepared at roomtenperature.
“Ou$ eué‘%t arTorwth approxi mately 4 vol unes of
ace —gaye—fermEE2—hich is stable in air. The XRPD
n1a1r?q\;rm fhrototm Fp2 ik shown in Fi gure 14 and the
-9 peak&@34rellisted {n Table 14 below. A crystal
pbed¥@ ng df.d8ram i sl0shown in Figure 15 and the atom
coor2li natestare ligted{in 10 Table 15 bel ow. Table
I odvhifn XRED peakiy for Conpound (1) Lactate salt -
TRE 2 541 4
16.82 5.27 8
18.59 477 10
19.99 4.44 3
20.40 4.35 4
20.82 426 2
21.26 4.18 4
22.57 3.94 3
23.01 3.86 1
24.60 3.62 6
25.32 3.51 20
25.82 3.45 6
27.10 3.29 4
28.27 3.15 7
28.78 3.10 7

(B-ii} Compound (1) hydrochloride - Form FH2

Form FH2 was observed in precipitation experiments with DMSO or DMF solutions of form
FH1. This form transforms on air into form FH3. A saturated solution of form FH1 (B-i) in
DMF was prepared at room temperature. Slow precipitation with approximately 4 volumes
of acetone gave form FH2. The XRPD pattern of a fresh sample of form FH2 is shown in
Figure 9 and the main peaks are listed in Table 9 below. A sample of form FH2 was dried
in air for 2 days after which XRPD analysis showed that conversion to form FH3 had

occurred.

Table 9. Main XRPD peaks for Compound (1) Hydrochloride Form FH2
20rF | dA | W% |
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PEA0 GBP0QB/9803B 71100130
25020 §- J2623 [ 2790 S
Tggie H5 it vty P
IPP s PABE b e@dce
_\lﬁ1t al b/4¢ &R ¥ in
&t =98 @.80al pha=$4anm
13c3®_ 15 6.d6om - sdte-
15.70 5.64 10
16.10 5.50 31
16.59 5.34 8
17.17 5.16 4
18.13 4.89 14
20.84 4.26 23
21.39 4.15 6
21.87 4.06 8
23.19 3.83 13
23.94 3.71 14
24.78 3.59 6
25.65 347 18
25.97 3.43 6
26.94 3.31 5
27.59 3.23 3
28.06 3.18 5
29.53 3.02 6

(B-iiiy Compound (1) hydrochloride - Form FH3

Form FH3 was observed in precipitation experiments with ethanol or isopropanol solutions

of form FH1 as well as in the degradation of form FH2. Form FH3 is stable in air and at

40°C and 75 % RH for at least one month. The preparation of form FH3 is described in

Example 3 above. The XRPD pattern for form FH3 is shown in Figure 10 and the main

peaks are listed in Table 10.

Table 10. Main XRPD peaks for Compound (1) Hydrochloride Form FH3

20/° d/A /%
5.83 15.15 5

9.35 9.45 100
10.40 8.50 89
10.78 8.20 19
11.35 7.79 11

11.71 7.55 16
12.51 7.07 48
13.35 6.63 10
13.81 6.41 17
14.10 6.27 5

14.78 5.99 42




atons ite type synbol

_atomsite fract _y
WO a108/04984 e _U i so_or_equi Vv
_site_occupancy -atom si 827 symretry multiplicity
site calc flag 25 -atomsite_refinenent_fl ags

-atom _site

atomsite fract x
_fract_z 20

atom
_atom

SiIA disosder assegbly| -atom nsite disorder group C
G785 643(2p21. T037¢6) D.6763(7) 0.097(3) Uani 1 1 d .
18.74 HIA X1730.699%11. 077 0.6395 0.117 Uiso 1 1 calc .
190930 HIBasK - D- 5231 I} 1308 0.6484 0.117 Uiso 1 1 calc
19.46 N560. b563EI6) | 1. 0791(5) 0. 7694(6) 0.096(2)

1 LT &417 €3 Gg-0.692(3) 1.1148(8) 0.8352(8)
LQ111ZgI-(¢+_) Magi T 1@ . H3A H-0.7713 1.0734 0.8651
GlgS Uspg 1 calgg - H3B H -0.5925 1.1454 0.8805
CQZJ. 3 '“'Liﬁ’.gé Tcatg ™ . 35 C4 C -0.8553(19)
wzﬁf)&3578‘25@0‘394(3) Uani 1 1 d. CG C
=35 PE98( J_g.)wi’r. E_GOSL(66) D. 6900(7) 0.092(3) Uani 11 d .
52 86 %‘5§.{1§6(h@6i. 2141(8) 0.8083(8) 0.110(3) Uani
]2:%14'1 3.54 HE—HZzt0 536 1.2139 0.8682 0.132 Uiso 1 1
P TENE =57 € -15172 2) 1.2611(8) 0.7456(8) 0.105(3)
' .(.'&} t 30 —%0 8 C -1.145(2) 1.2560(8)

5 B4 QT3 e 1 1 d . H8 H -1.2387
1281@7 al é"IZQ IL\ 101‘4' IJL‘O 1 1 Ca.lC Cg C O 979 2
2605500y S T6 267 20 6. Tt S R
LEers ‘,}3;)8\,“,.\297\,.,09(3) Uani 1 1 d . . HO H
2@@4{ 13';0212 8- 0177.3. 130 Uiso 1 1 calc . . . 010 C
153561 (18F<1 8173{ u\, 0.7739(9) 0.106(3) Uani 1 1 d .
4 1 0.7202 0.127 Uso 1 1 calc
(B-iv) C°mp°“”dm% rpetijor 0.8055 0.127 Uiso 1 1 calc
44034
Form FH4 35, 88Ea1350 @g%epsf%c'@%% SfeQTRRE (o) tdr) Jinis form i

unstable and dlﬁ&%g@teslm]alri%% $atprated! 8GGHd) of Gorir8BE( ) DMFO®AY Bepared at

room te[%%gi@t%reisgog\f Bre_cipitaﬁg‘r?'\%)itk' a'p%ro%(%&er}' # %8I%n’%s7gfzﬂ4%io]xgﬁe gave

form FH4. The XRPD pattern of a fresh sample of FH4 is shown in Figure 11 and the main

peaks are listed in Table 11 below. The sample disintegrated in air.

Table 11. Main XRPD peaks for Compound (1) hydrochloride - Form FH4

26/° d/A 1/%
7.04 12.55 31

9.89 8.93 10
11.62 7.61 100
12.30 7.19 10
13.27 6.67 8

14.14 6.26 14
15.54 5.70 57
16.06 5.51 17
16.68 5.31 34
17.99 493 13
18.54 478 26
19.24 4.61 19
20.73 4.28 43
22.26 3.99 28
22.94 3.87 27
23.36 3.81 13
23.77 3.74 35

-atom _sit e_adp_t yPET/GB2@1003871



10

HL2B H -0.9935 1.4035 0.7615 0.109 Uiso 1 1 calc . . .
5 C13 C -1.0015(17) 1.5021(7) 0.8462(8) 0.100(3) Uani

wQa2sa44034 .  HLI3A H -0.8991 1.4783 0.8961 0. 1pAT/GB2@7/003871

1 calc . . . HI3B H-0.9058 1.5368 0.8128 0.121 Uiso 1

lcalc . . . N4 N -1.1853(15) 1.5509(5) 0.8822(6)

02888 2) Wei 1/ 1 d2. .| . H14 H-1.2741 1.5755 0.8352

0256y U sae851 calgs. .| . 10 C15 C -1.3350(18)

1@9@( ) F4§279(7)g0.095(3) Uani 1 1d. . . HI5AH

53991 L."*%ZG —9 ig .114 Uiso 1 1 calc . . . HI5BH

7/1/'L .459 -9808-0. 114 Uiso 1 1 calc . . . Cl6 C
7 17329 4Bos(¥) 0 8658(8) 0.098(3) Uani 1 1 d .

B C" H AH-1.530 .39 0.8977 0.117 Uso 1 1 calc
-V) ,ompoun 542 0.8148 0.117 Uiso 1 1

Form KidWas Apstpaf iy S SRk Ao A0S BB Nsgaignen. Tri

form is Undi&Blelhrriodidsclveddh enoist.air. A BaflBatét sOUBGOEF RortdBR1 in methanol
was pr%@%éggat do%n;gtempggtlirei Siogy grem%?@lg\nt&oaqu?%lbf@ § volumes of
acetondg@\%fbfrﬂ)FHﬁ TROXRPD Patlekd A fleanisathple af FH5. is sBd\Bn th Figure 12

and the n9a1345 a@ lfgeéi(ﬁésr)aa% @89{ %6) 6Re ;%Té%nyateg@&sg A
e b i e bl

£4) gy . 25 H22 M 0.1812 0. 8547
029560 In 0 leo oy 1ol ™ T 23 ¢ 0. 038(2)
0.25¥79/ \3?1.0% Caog 097(3) Uani 11d. . . 4cC

) !
(1839 425187; .5972(8) 0.096(3) Uani 1 1 d .
B11.295 |C 7®253(2) 80. 9882(7) 0.6463(8) 0.100(3) Uani 1
. 58125 |H -6.3632 1.0228 0.6160 0.120 Uiso 1 1
cabgi. | 4.80 026 @ -0.,036(2) 0.9229(9) 0.8775(6)
02468(5) gy 1 T & . [H26 H -0.1427 0.9456 0.8980
d

05253 dhsg+icargR~ . 027 0 0.1658(15) 0.8404(5)
0%5898dey "dM18(3)2Uani 1 1 d . H27 H 0.2091 0.7999
0. 6238 .0.176_UiSQ calc R. . C28 C -0.141(4)
10C. 1L"?‘°” it Gt SUani 1 1d . . . 35
c-icstoHd' 894 sg 7500166 Uso11calc. A1l

0.449(3) 0.24(3) Uani

Tho L Ge2g6 it Rk P E@s g L
Form F-13@3iS T i Mol CRRE dncrd o0 P for 3 18al ER2 moiR Phe xrPD

pattern for form FL1 is shown in Flgure 13 and the main peaks are listed in Table 13.

Table 13. Main XRPD peaks for Compound (1) Lactate - Form FL1

20/° d/A /%
6.18 14.30 15
6.53 13.52 50
8.39 10.54 19
11.08 7.98 7

13.10 6.75 85
14.13 6.26 33
14.40 6.15 23
15.21 5.82 4

16.21 5.46 6

16.81 5.27 100
17.22 5.16 45
18.65 4.75 23




10

40 C30 C -0.417(7) 0.950(3) 0.4621(19) 0.159(19) Uani
0.58(6) 1 d PB 1 H30A H-0.4911 0.9083 0.4918 0. 239
woh@s/00w038 1 calc P B 1 H30B H -0.4462 0. 9424PC1/887@7/003871
0.239 U so 0.58 1 calc P B2b H30C H -0.4773 1. 0016
0.4772 0.239 U so 0.58 1 calc PB 1 45 C29 C
-01456( 11) 4I5H40(2) 39. 2465(2) 0.14(2) Uani 0.42(6) 1 d
Bo22 H291 43 -10. 00F4 10655 0.4814 0.215 Uiso 0.42 1
Cabg 4B B Z4BPE|H -G 2703 1. 0675 0.4943 0.215 Ui so
0.4878 clal ¢ 7 B2~ f®9F|H - 0. 1983 1.0438 0.4003 0. 215
U '5918. 42 Lzl g P B, 2030 C -0.295(12) 0.897(4)
0. 2860 2)| 0410 19) s 0.42(6) 1 d P B2 50 H30D H
- 023493 0. %WCT?SZ{ 07224 Ui so 0.42 1 calc P B 2

F3PEgH -[0-3HP - 8949074766 0.224 Uiso 0.42 1 calc P
B 23 o§B0F 0 "23425_;. 8451 0.4418 0.224 Uiso 0.42 1
CapF ol B 23040 —=175549(12) 1.6174(6) 0.7786(6)
03244 3) Uﬁ!éﬁ Trid-——. 02L 0 -1.7419(12) 1.7087(6)
OBV () 93 25(3) ,'ti'gni 11d. . . W 2008/044034
P%%i{()?hq 387t 5'\,2 CiL C-1.5569(17) 1.6742(7)
u.zfgﬁ(") 1‘2‘d98(3) a1 1 d . . C2L C -1.3365(17)
16989(6)—06926(9)—0b-208(4) Uani 1 1 d H2L H -1.3065
4 129 Ui 1 lcalc. .. GQLC

17(11) o 143(5) Uani 1 1 d .

Form FL% wag o@é%ﬁgLa%ﬁgﬂéqé%gezr ?'geeééalrg)l ggilﬁgpssgf fprmp FL1.
Single @,mstal X-ray analysis 3hbwed HEB AR MIFIBNR hyBrdd 6t 1. rdhfindl Faotrl%ydrate

because t‘ﬁg ire EUarl){stgﬁva%r p%mﬁér?s%ﬁ%% a%ynqgn%g%7%mt§) bgtﬁ%‘ufy %re;r_n@tﬂ 00%

occuplgd gQrgpom temperaturg and. labora@rOdimiaity. 0A 448 &kd 5oR8dH 6) form FL1 in

metharol: ggi%{t?gr)l 79}31 4@5% 6%.!?8 ed0 a; 4{()3}1 égr%f)grftl%% le?v pre(%gkﬁ;l@ﬂ with

approxumatgls(@,yo gmp*;gquggce@on%gqvb@)onﬁ FZ( @hicbaigi stébléZrﬁ @ir. 1T RRPD
Form FL3 15 F
et LSRRIk SR e R EBE Wi

A crysighpagkinehgiagran ds ﬁhqwm in Figura 15l2Bdttharsdrarcmerdinatés are listed in
Table 19¥dofOr m FLI. A saturated solution of formFLI in THE
was prepared at roomtenperature. Slow precipitation

t f
T 8 YT pERA UG B R BRE LT

Sshogm T Fggurer16gdthe main peaks are listed in
rablgpdp befoFg (A Sar of FL3 was dried in air for 2
u'ay,Fo. et fsz"ﬁ‘ﬁ rh cl;I PD anal ysi s showed t hat
coRyeEston—toTormd 55 ad occurred.

13.13 6.74 49

15.39 575 29

16.09 5.50 32

16.61 5.33 42

17.26 513 37

18.17 4.88 20

18.82 4.71 56

20.40 4.35 40

21.01 4.22 49

21.53 4.12 27

22.34 3.98 100

22.56 3.94 73

23.71 3.75 82




Tabl e 16. Main XRPD peaks for Conpound (1) Lactate
salt - formFL3 20/ d/A1/%5.53 15.98 100 8.36
wa 008844934 11. 07 7.98 41 13.16 6.72 12 13.85 BCB&B3007/003871
16.69 5.31 39 17.17 5.161301 18.00 4.92 49 18.49
4.80 11 19.28 4.60 14 19.79 4.48 5 20.34 4.36 7
21. D630 22 3166 21.47 814 7 21.93 4.05 4 22.47 3.95
16 24285 B4 338% 23 2Z&4bPp 3.62 4 26.28 3.39 6 27.06
3 BE 5 [ 27 4353 ‘Zz‘r”:'i{\éz_; 2008/ 044034 PCT/ GB2007/ 003871

&3327”% %3355‘%2 +EB—-Conpound (1) Sul phate 1:1 salt

erystatforgs—(D-1) ao(rrpound (1) Sul phate - Form FS1

Ford 251 wad-Goker ved n crystallization experinments

involving acetonitrile as the precipitant. It is

Table ¥81SUAR| R1I0Pargmeted8 thrld" t@ﬁ&ﬁ%@fl& IO ok GbMATSRyr Aystal dst(Lﬁture of
e 1

saturated sol ution of : 5 salt of Conpoun
Compopng gl 4Peldtasaltdr ©881R2ng Cormpound (1) in H2SO4 and

evaporating to dryness) in water was prepared at room
space t@fer:abpyre. Slow precipitation with approximtely 4
unit oedlupes 208k acetroni t bi |l € gayesfienm §61s.The XRPD
a=5.8pattern for FS1 is shown in Figure 17 and the main
b=16.peaks are listed in Table 17. Table 17. Miin XRPD
c=14.peaks for Compound (1) Sul phate - Form FS1 28/ d/A
beta=39 %
alpha=gamma=90

Coordinates in cif format:

loop

_atom site label

_atom_site type symbol

_atom site fract x

_atom_site fract y

_atom_site fract =z

_atom site U _iso_or equiv

_atom site_adp_ type

_atom_site_occupancy

_atom _site symmetry multiplicity
_atom _site calc_flag

_atom_site refinement flags

_atom site disorder assembly
_atom_site_disorder group

Cl C -0.643(2) 1.1037(6) 0.6763(7) 0.097(3) Uani 1 1 d .
H1IA H -0.6995 1.0577 0.6395 0.117 Uiso 1 1 calc .
HIB H -0.5231 1.1308 0.6484 0.117 Uiso 1 1 calc .

fa
=
[0}

N2 N -0.5563(16) 1.0791(5) 0.7694(6) 0.096(2) Uani

C3 C -0.692(3) 1.1148(8) 0.8352(8) 0.124(4) Vani 1 1 4d .
H3A H -0.7713 1.0734 0.8651 0.148 Uiso 1 1 calc .

H3B H -0.55925 1.1454 0.8805 0.148 Uiso 1 1 calc . .

C4 C -0.8553(19) 1.1667(7) 0.7825(7) 0.094(3) Uani 1 1 d
C5 C -0.8393(19) 1.1609(6) 0.6900(7) 0.092(3) Uani 1 1 d
C6 C -1.036(3) 1.2141(8) 0.8083¢(8) 0.110(3) Uani 1 1 d
H6 H -1.0636 1.2139 0.8682 0.132 Uiso 1 1 calc .

C7 C -1.172(2) 1.2611(8) 0.7456(8) 0.105(3) Uani 1 1 d .
C8 -1.145(2) 1.2560(8) 0.6564(9) 0.111(3) Uani 1 1 4 .

C
H8 H -1.2387 1.2867 0.6138 0.133 Uiso 1 1 calc . .
CY9 C -0.979(2) 1.2053(9) 0.6287(7) 0.109(3) Uani 1 1 d .
H9 H -0.9640 1.2017 0.5677 0.130 Uiso 1 1 calc . .
Cl0 C ~1.3561(18) 1.3173(8) 0.7739(9) 0.106(3) Uani 1 1 d .
H10A H -1.4455 1.3402 0.7202 0.127 Uiso 1 1 calc .
H10B H -1.4617 1.2864 0.8055 0.127 Uiso 1 1 calc .
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15

20

25

30

35

40

45

50

4.79 18.45 100 10.02 8.82 28 10.68 8.28 3 11.28
7.84 10 12.89 6.86 6 14.38 6.15 34 15.27 5.80 12
waees443L4 17 17.64 5.02 7 18.29 4.85 11 1BCB6B2007003871
3 19.28 4.60 4 20.12 4.413110 20.82 4.26 8 21.21
4.19 3 21.76 4.08 10 22.32 3.98 13 22.89 3.88 7
N11 p3.182530734p 1.283%268. 6.8332 (84. 42086 64 Ian25118 3.54 8
Cl2 291041360778 1.43B5CGdApourtBI9L) ) Sal phat® vaher m £S2 Farm
H12A EB521i.800Ast abi® on7aR¢ @uid o vansf ormecdle f.orm FS5. | f
H12B Kept0-403801 G Giid 075%0. RH) . 10f0umsES2 transf orns.to form
Cl3 ¢S4..0CHapdUNd. (SPR1WES @i el (8edoi hod(Iwluaaqui valent .of
H13A dhnd@efPPat b MBSO 89pt eLil@lt tied Wil hcadppr.oxi mately 4
H13B -G8 93f 1 atxdtoni- 8128 0 ditd TheoWD 2068/044034
N14 et EB28077 003EPP (3840 182214 | P ned4eds Uahiich f af ned
H14 Rpad -£i R el €37 55TRe SXRPD plaitd 8iAcof bri RS2.d s shown on
CL5> GEiguPeS0 {88 and 478 (ihi h $IAKS) aPe0 5 t)edann Table .18. .
HISA Thbille 4282 Maidy SXRPPA pedk< WWoPieenpourmhlcl) Sul phate -
H1SB Horh- B621 D739 A- 2898 £ -17442¥is0 D 1 ©ad% 12.57 24
Cl6 C -1.4358(17) 1.4308(7) 0.8658(8) 0.098(3) Uani 1 1 d .
H16A H -1.5310 1.3959 0.8977 0.117 Uiso 1 1 calc .
H16B H -1.5346 1.4542 0.8148 0.117 Uiso 1 1 calc . . .
Cl7 C -1.068(2) 1.6140(9) 0.9439(9) 0.119(4) Uani 1 1 d .
HI7A H -1.1835 1.6447 0.9694 0.178 Uiso 1 1 calc .
H17B H -0.9807 1.6492 0.9103 0.178 Uiso 1 1 calc .
H17C H -0.9658 1.5886 0.9916 0.178 Uiso 1 1 calc .

Cl8 C -0.382(2) 1.0287(9) 0.7999(8) 0.113(4) Uani 1 1 d .
019 0 -0.345(2) 1.0216(8) 0.8837(6) 0.156(4) Uani 1 1 d .
C20 C -0.228(2) 0.9847(6) 0.7418(7) 0.096(3) Uani 1 1 d .
C21 C -0.069(3) 0.9286(9) 0.7863(9) 0.119(4) Uani 1 1 d
C22 C 0.064(2) 0.8867(9) 0.7367(9) 0.114(4) Uani 1 1 d .
H22 H 0.1812 0.8547 0.7669 0.137 Uiso 1 1 calc . .

C23 C 0.038(2) 0.8879(7) 0.6447(8) 0.097(3) Uani 1 1 4 .
C24 C -0.1201(18) 0.9425(7) 0.5972(8) 0.096(3) Uani 1 1d . B .
C25 C -0.253(2) 0.9882(7) 0.6463(8) 0.100(3) Uani 1 1 4 .
H25 H -0.3632 1.0228 0.6160 0.120 Uiso 1 1 calc . .

026 0 -0.036(2) 0.9229(9) 0.8775(6) 0.169(5) Uani 1 1 d .
H26 H -0.1427 0.9456 0.8980 0.253 Uiso 1 1 calc R . .

027 0 0.1658(15) 0.8404(5) 0.5948(6) 0.118(3) Uani 1 1 d .
H27 H 0.2091 0.7999 0.6238 0.176 Uiso 1 1 calc R .

C28 C -0.141(4) 0.9478(11) 0.4948(10) 0.138(6) Uani 1 1 d .
H28 H -0.0894 0.8953 0.4750 0.166 Uiso 1 1 calc . A 1
C29 C -0.029(11) 1.004(4) 0.449(3) 0.24(3) Uani 0.58(6) 1
H29A H -0.0741 0.9976 0.3847 0.363 Uiso 0.58 1 calc P B 1
H29B H 0.1361 0.9972 0.4628 0.363 Uiso 0.58 1 calc P B 1
H29C H -0.0703 1.0575 0.4662 0.363 Uiso 0.58 1 calc P B 1
C30 C ~-0.417(7) 0.950(3) 0.4621(19) 0.159(19) Uani 0.58(6) 1 d P B
1
H30A H -0.4911 0.9083 0.4918 0.239 Uiso 0.58 1 calc P
H30B H -0.4462 0.9424 0.3978 0.239 Uiso 0.58 1 calc P
H30C H -0.4773 1.0016 0.4772 0.239 Uiso 0.58 1 calc P
C29 C -0.156(11) 1.040(2) 0.465(2) 0.14(2) Uani 0.42¢
H29D H -0.0071 1.0655 0.4814 0.215 Uiso 0.42 1 calc P
HZ9E H -0.2703 1.0675 0.4943 0.215 Uiso 0.42 1 calc P
H29F H -0.1983 1.0438 0.4003 0.215 Uiso 0.42 1 calc P
4
P
P
P
1
1

dPB1

6 d PB 2

[
QO MNMNMNDN—MNMNNR R~

C30 C ~0.295(12) 0.897(4) 0.446(2) 0.150(19) Uani O.
H30D H -0.3403 0.9185 0.3870 0.224 Uiso 0.42 1 calc
H30E H -0.4300 0.8910 0.4766 0.224 Uiso 0.42

2 1dPp B2

1 calc
H30F H -0.2234 0.8451 0.4418 0.224 Uiso 0.42 1 calc
OlL O -1.5548(12) 1.6174(6) 0.7786(6) 0.124(3) Uani
02L O -1.7419(12) 1.7087(6) 0.6890(7) 0.125(3) Uani

PP 000 ~TWEd— o w
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15

20

7.43 11.89 100 8.09 10.92 11 8.67 10.19 90 09.27
9.54 17 9.65 9.16 19 10.41 8.49 7 10.98 8.05 6
wa 20086440362 31 12.53 7.06 5 13.84 6.40 26 1BCBHEBB000B03871

8 15.39 5.75 16 16.24 514 4 16.89 5.25 7 17.50

5.06 26 18.05 4.91 17 18.93 4.68 16 19.47 4.56 16
ciL c231 2363.83) 24, 624 21 3. 90738l%) 390234 () SRnk01 25475 | .
c2L c3BB3ks (126. 625333)13. 6246 @4 3..283 18) wdanound (1) .
H21L HSul phatel- 7509 . FS37Form&SRsos1aistaht e form that was
c3L cobsameed)as. pyoducty of s60r m1FSh.ahses) ageiing ingair.
H3L1 @and . 2tibe transf ar.rsatiuon. of4 fasm ES6 ¢4ia war m and
H3L2 huwm.disesvitomert. 64QC) . 7H500RHp. 1 ThecaXRPD .pattern of
H3L3 @ sapslie of 6429 m.ESB et hatlavas spr eparedl dy. al l.ow ng
O3L of-ax.mSB81 18D Wras5F60(7)20. days(a)n0ailboi4) Shovin li n & gure
H3L H191 arkd 3t he6nrl 0 peaisoares |Uised LndTabl e 19. 10 Tabl e
OlW 0190. 4¥®i (16) XRPEB ek s .06F (Torfpadrid) (13niSul preatce 1 & m .
02W OFBI21205)dPABOIN 4.78101893G(119) 05748716]E 100 d10. 30
O3W 08-BBHA8) 01722(Y). §7.923 (132 . ®AI7G884Usni 0.22(6) 1 d P .

(C-iii) Compound (1) L-Lactate - Form FL3

Form FL3 was observed in precipitation experiments of THF solutions of form FL1. Form
FL3 transforms in air into form FL1. A saturated solution of form FL1 in THF was prepared
at room temperature. Slow precipitation with approximately 4 volumes of heptane gave
form FL3. The XRPD pattern of a fresh sample of form FL3 is shown in Figure 16 and the
main peaks are listed in Table 16 below. A sample of FL3 was dried in air for 2 days after
which XRPD analysis showed that conversion to form FL1 had occurred.

Table 16. Main XRPD peaks for Compound (1) Lactate salt — form FL3

20/° d/A /%
5.53 15.98 100
8.36 10.56 5
11.07 7.98 41
13.16 6.72 12
13.85 6.39 8
16.69 5.31 39
17.17 5.16 21
18.00 4,92 49
18.49 4.80 11
19.28 4.60 14
19.79 4.48 5
20.34 4.36 7
21.05 4.22 21
21.47 4.14 7
21.93 4.05 4
22 47 3.95 16
22.84 3.89 23
24.56 3.62 4
26.28 3.39 6
27.06 3.29 3
27.47 3.24 3
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10D. C%b&wg)Squﬁét@fﬁéalF%Eﬂaﬁ@ﬂnés a stable formthat was
observed only as a produc the transformati on of
(D-i) Cgr@@cmnagz) SmFﬁatgﬁmrﬁmmum d environnent (40C, 75%H).
pattern of a sanple 5 of form FS4 that was
Form n@sem&ctbl%rvbacmbatysraguzsmrme'iﬁé’mﬁ@mtssmvamab BERKGIrRS as the

prempltagtaktés HP%%@@&( ?'}?'Sho doFlf‘% 'I'e%:g gtbggt%a}t%?%g&@n of the 1:1
salt of Qsmbauﬁd)ﬂ)(@i@@mcby(dxésoﬁnhg)h:ahﬁboun&m)ﬂh F580, 284 edéﬁoratmg to

dryness]l)/i'rg/o@/g’teégvasgargﬂarg% ah@o%’cer@eéaiurfosw %rgcnpltagtlon WI81 approx;mately

4 volumes of acetonitrile gave form FS1. The XRPD pattern for FS1 is shown in Figure 17

and the main peaks are listed in Table 17.

Table 17. Main XRPD peaks for Compound (1) Sulphate — Form FS1

20/° d/A /%
4.79 18.45 100
10.02 8.82 28
10.68 8.28 3
11.28 7.84 10
12.89 6.86 6
14.38 6.15 34
15.27 5.80 12
16.91 5.24 17
17.64 5.02 7
18.29 4.85 11
18.86 470 3
19.28 4.60 4
20.12 4.41 10
20.82 4.26 8
21.21 4.19 3
21.76 4.08 10
22.32 3.98 13
22.89 3.88 7
23.83 3.73 5
24.22 3.67 3
24.42 3.64 3
25.13 3.54 8
29.04 3.07 8

Compound (1) Sulphate - Form FS2

Form FS2 is unstable on air and transforms to form FS5. If kept at 40 °C and 75% RH,
form FS2 transforms to form FS4. Compound (1) was dissolved in 1 mol equivalent of

concentrated H,SO,, precipitated with approximately 4 volumes of acetonitrile and the
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Table 183 XREDsRaky EF APt AL TP B e FOE P22 o pr oduct

of2erche |agai/Ag aof filsem FS2 in air and the

t uaryst dr nef pon [of Dorm{FS4 in a dry environnent (20C,
17 % RH) . 1B XRPD24 5 pattern of a sanple of form FS5
[ THafz Was pr.eparled fog alll owing formFS2 to dry for 2
day® 1IN ap21 9 shewn 1in Figure 21 and the main peaks
a7 1 Jtegong lableg 21| Table 21. Main XRPD peaks for
—Cyimpound glgg Syl phate 4 Form FS5 20/ d/A 1/ %

9.65 9.16 19

10.41 8.49 7

10.98 8.05 6

11.76 7.52 31

12.53 7.06 5

13.84 6.40 26

14,55 6.08 8

15.39 575 16

16.24 5.45 4

16.89 5.25 7

17.50 5.06 26

18.05 4,91 17

18.93 468 16

19.47 4.56 16

23.20 3.83 24

24.21 3.67 19

25.21 3.53 10

25.75 3.46 14

26.62 3.35 13

27.67 3.22 13

Compound (1) Sulphate - Form FS3

Form FS3 is a stable form that was observed as product of form FS1 after ageing in air and
the transformation of form FS6 in a warm and humid environment (40°C, 75% RH). The
XRPD pattern of a sample of form FS3 that was prepared by allowing form FS1 to dry for 2
days in air is shown in Figure 19 and the main peaks are listed in Table 19.

Table 19. Main XRPD peaks for Compound (1) Sulphate — Form FS3

20/° d/A 1%
4.81 18.36 17
5.43 16.25 100
10.30 8.58 48
11.24 7.87 24
12.94 6.84 5

13.98 6.33 7

14.26 6.21 26
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Form FS4 is a stable form that was observed only as a product of the transformation of
form FS2 in a warm and humid environment (40°C, 75%RH). An XRPD pattern of a sample

of form FS4 that was prepared by incubating form FS2 for several weeks at 40°C and 75%

RH is shown in Figure 20 and the main peaks are listed in Table 20.

Table 20. Main XRPD peaks for Compound (1) Sulphate — Form FS4

26/° d/A 1/%
4.64 19.03 4

7.16 12.34 39
7.48 11.80 100
7.97 11.08 29
8.42 10.49 13
8.82 10.02 34
9.09 9.73 29
9.37 9.43 35
10.45 8.46 30
11.77 7.51 53
13.25 6.68 17
13.54 6.54 16
14.36 6.16 24
15.03 5.89 13
16.21 5.46 21
16.99 5.22 33
17.28 5.13 31
17.59 5.04 30
17.96 4.93 19
18.90 4.69 24
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Form FS53 is a stable form that was observed as a product of the ageing of form FS2 in air
and the transformation of form FS4 in a dry environment (20°C, 11% RH). The XRPD
pattern of a sample of form FS5 that was prepared by allowing form FS2 to dry for 2 days

in air is shown in Figure 21 and the main peaks are listed in Table 21.

Table 21. Main XRPD peaks for Compound (1) Sulphate — Form FS5

20/° d/A 1/%
4.70 18.80 19
7.11 12.42 56
7.99 11.05 100
9.33 9.47 42
9.57 9.23 29
10.45 8.46 54
11.64 7.60 30
13.27 6.67 62
14.28 6.20 20
14.65 6.04 13
15.12 5.86 14
15.60 5.67 24
16.98 5.22 88
17.65 5.02 22
18.01 4.92 35
18.80 4.72 48
19.32 4.59 17
19.83 4.47 13
21.08 4.21 18
23.21 3.83 39
23.51 3.78 23
23.92 3.72 36
24.30 3.66 19
25.06 3.55 22
26.24 3.39 37
27.28 3.27 13
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(1) Inflammatory hyperalgesia test

Mechanical hyperalgesia can be examined in a rat model of inflammatory pain. Paw
withdrawal thresholds to an increasing pressure stimulus are measured by the Randal-
Sellito technique using an analgesymeter (Ugo Basile, Milan), in naive animals prior to an
intraplantar injection of complete Freund’'s complete adjuvant (FCA) into the left hind paw.
24 hours later paw withdrawal thresholds are measured again prior to (predose) and then
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CLAIMS 1. An acid addition salt of a conpound of the
formula (1) n NN ONHOOH (1) 2. An acid addition
wa@ ados/0ameor ding to claim |l which i s phar naceut PCHEIGBR007/003871
acceptable. 5 3. An acid B#dition salt according to
claim1 or claim2 whichis a salt forned with
from 1 Olmmiumhb Grtioursafoilolying dotd @ vabick: anmisistrptior. | Rewetda of 4.

dd
ryperalgSyif e fitelardtipab i Sa R Sefald SHR Byl or ' the
A}eveforwp@tidkk (St li— ﬁ)ehbdd@z%sh&ﬂﬂ 4((;1 Oplo or an acid
’a*é’ rt'g&@\mﬂesﬁow Eadsl (HUDRRAT! Py crystalline

an acl addl tion salt thereof

(i) Neutdﬁ,aﬂmbﬁ}t@aélg@élby/es@ryst alline form according to claim
5 wherein the crystalline formis selected fromforns

Mecharfic3d hyﬂw_@élgesEBﬁn HeHamfrie, in BLrat me&a of h&dropaithichEin mﬁuced by

partal IgRlom SEend P afhaicieatel ASPERRRY 1 Pai el BRE R E6R" 1 5
mechatficad mithdrawel fFrdstefds dﬂbathetiae tigdted édsitaézral) and 8on-,ﬁgqntedc ess

conra a5y B4 e B A0 L0 AR Bl

folIOW|an(ar@-bn( \Z’éhnclevhémmlsiraIRQn iReveisallofathyipplglgastia stheguhdicesmoint is

calculatgg:% %Eg t?%%%?%@?}ufg t(:g; al X}\|I~CR1 hydr ogenati on a

ipsilateral threshold postdose — ipsilateral threshold predose

% reversal = X 100

contralateral threshold predose —ipsilateral threshold predose
All experiments are carried out using groups of 6 animals. Stock concentrations of drugs
are dissolved in distilled water and subsequent dilutions were made in 0.9% saline for
subcutaneous administration in a volume of 4 mlkg™. All drugs are made up in plastic vials
and kept in the dark.

Statistical analysis are carried out on withdrawal threshold readings (g) using ANOVA with
repeated measures followed by Tukey's HSD test. Efficacy refers to the maximal reversal
of hyperalgesia observed at the doses used.

(iii) Testing the effects of compounds of formula (0) a Rat Mode! of Bone Cancer Pain

Adult female rats are given intra-tibial injections of MRMZ-1 rat mammary gland carcinoma
cells (3 pl, 107 cells/ml). The animals typically gradually develop mechanical hyperalgesia,
mechanical allodynia (skin sensitivity to non-noxious stimuli) and hind limb sparing,
beginning on day 12-14 following cell injection. A compound of formuia (0) (e.g. at a dose
of 10 and 30 pg/kg s.c.) is administered 3 times a week from the day of cell injection, and
the extent of inhibition of hind limb sparing and mechanical allodynia is determined in

comparison to vehicle-treated controls.

Equivalents

The foregoing examples are presented for the purpose of illustrating the invention and
should not be construed as imposing any limitation on the scope of the invention. It will
readily be apparent that numerous modifications and alterations may be made to the
specific embodiments of the invention described above and illustrated in the examples
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9 wherein A-Bis C=CH2. 11. A process according to
claim8 or claim9 wherein A-Bis CHCH3. 12. A
process according to any one of clains 8 to 11 wherein
the catalytic hydrogenation is carried out using a
pal | adi um catal yst. 13. A process according to claim
12 wherein the palladiumcatalyst is palladiumon 15
carbon. 14. A process according to any one of clainms 8
to 13 wherein RL is nethyl or ethyl. WD 2008/ 044034
PCT/ GB2007/ 003871 143 15, A process according to
claim 14 wherein RL is nethyl. 16. A process
according to claim14 wherein RL is ethyl. 17. A
process for the preparation of a conmpound of the
formula (2) as defined in claim 8, which process
conprises: 5 (a-i) the reaction of a conmpound of the
formula (4), or an activated formor derivative
thereof with a conpound of the formula (5): 0 OH PG O
AFB N~ O I HN PG (4) R (5) wunder am de form ng
conditions to give a conpound of the fornula (3);
~NRL N~ ON
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CLAIRE an isopropyl group and thereafter, where the
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thereof with a conpoun efornula(5). OMH PGO
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1An @kidCdcaiition 581t Whedr@ing td biRing @ FIHINTE pRArieltidAy Gddedtsble.
reacted with the conmpound of forrmula (5) in the

pAﬁSe&mE eddfiora saiaabeotiihg Go atdifl 1 P cRérh iv@hicRgs Q€41 formed with
\&ﬂ\léci:rﬂ%lorﬁaa%g rlatl)c%(cjzlalcm odresu%le‘t{ilrlc\:/ ggl('}l ve such as

An acid addition salt according to claim 3 which is a salt formed with L-lactic acid.

formula (4), or an act

A compound of the formula (1)
7\
_/

N N—
0) N: f

HO

OH (1)
or an acid addition salt thereof in substantially crystalline form.

A compound or an acid addition salt thereof in substantially crystalline form
according to claim 5 wherein the crystalline form is selected from forms FB3, FB4,
FB6, FH3, FL1, FL2, FS3, FS4 and FS7 as defined herein.

An acid addition salt according to claim 6 wherein the crystalline form is selected
from forms FL1 and FL2 as defined herein.

A process for the preparation of a compound of the formula (2):



10

15

10.

11.

12.

13.

14.

di met hyl am nopr opyl ) car bodi i m de. 20. A process
according to claim 19 wherein the reaction is carried

wooiosiomoBhe presence of a catal ytic auxiliaryPCT/GB2007/003871

nucl eophil e such as HOAt of4HOBt. 21. A process for
the preparation of a conmpound of the forrmula (6): WO
2008/ 044034 PCT/ GB2007/003871 145 R2.:+ 1 NIl R3 \ I O
N HOR4A OH (6) wherein R2 and/ﬁss\ R the same or
different and each is Cl1 4 al IN\‘%?NRzRB formse a 4
to 7 nmenbered saturated heterpcyclic ring optionally
containing a further heterpatgm selected fromO, N
and S and optionally substi gd by one or two Cl1L 4 5
al kyl groups; and R4 is sél egted from hydrogen,

hal ogen, C1_5 al kyl angl_C3 cycl oal kyl groups; which
process conprises: (a-iIj) the reaction of a conpound

of the formula (7):HOQ N PGOR4, O1 PG (7) 10
wherein PGis a prot ec group renovabl e under
5 R4 is selected from

hydr ogenati on condi ti oRs
hydr ogen, hal ogen, C1 5 lal kyl, C2.5 al kenyl and C3_4
cycl oal kyl  groups; wi t P compound of (2he fornul a
(Bhara? R 8) A r .a.transition
(Sl 8 S50k MU SR S BTRAARY
dorBrRiaa e ZHMPCTNEGBDE TIrooRa3)

R
N\/,

1

PG—0

PG (3)
wherein PG is a protecting group removable under hydrogenation conditions and A-
B is CH-CHs or C=CHj, and thereafter, where the compound of formula (2) is

prepared in the form of a free base, optionally converting the free base to an acid
addition salt.

A process according to claim 8 wherein PG is a benzyl group.
A process according to claim 8 or claim 9 wherein A-B is C=CH,.
A process according to claim 8 or claim 9 wherein A-B is CH-CH,.

A process according to any one of claims 8 to 11 wherein the catalytic
hydrogenation is carried out using a palladium catalyst.

A process according to claim 12 wherein the palladium catalyst is palladium on
carbon.

A process according to any one of claims 8 to 13 wherein R' is methyl or ethyl.



146 R 1 N, R3 \'1 ON PGOR4- O1 PG (9 and
(b) subjecting the conpound of fornmula (9) to
W@ at0aloy408£ hydr ogenation to renove the prot ecPCTGB2007/003871
groups PG and, when R4' is;42_5 al kenyl, reduce the
group R4" to C2_8 5 alkyl; and thereafter, where the
16, CRPRRUAE a0ordifh BiLEnd §4 wi-Srof RPRTRN Lhe formof  a
free base, opttonally converting the free base to an
16.  aKipfbcad8lbEddPiling ® Llaint 24 wheRiiPREgStHRr the preparation
of "a conpound of the formula (9): "R2 1 NI R3\ |
17.  Q\NrdtesOfdr thd predarationts o mpYIRE & heFdrmid. (2f4s deftbdRRF claim

are a% defined in claim21; which process conprises:
1% Wheh PrPcesfecaaiiseSon of a conpound of the formul a

5 (@) Qnblreadion©f REompdudd offre fofmuldQ4r AP BhQdPA4d form or
P%{vg#vzeot%g{e%?\%ﬁg 1a compound of the formula (5):
0) OH
PG—0O
A B
o | eOR SN
i (4) R (5)

under amide forming conditions to give a compound of the formula (3);

N/R1
N\/’

PG 3)
10 wherein R, PG, A and B are as defined in any one of claims 8 to 11 and 14 to 16;
and
(b) subjecting the compound of formula (3) to catalytic hydrogenation to remove
the protecting groups PG and, when A-B is C=CH,, reduce the group A-B to an
isopropy! group and thereafter, where the compound of formula (2) is prepared in
15 the form of a free base, optionally converting the free base to an acid addition salt.

18. A process for the preparation of a compound of the formula (3):



10

10.

20.

21.

147 wherein PGis a protecting group renovabl e under
hydr ogenation conditions and R4' is selected from

whyasogwss hal ogen, C1_5 al kyl, C2_5 al kenyl apdI/GB2¢b7/003871

cycl oal kyl groups; wth ggqgonpound of the fornula
(8): 2 RR3 5 (8) inthe presence of a transition
netal catal yst. 23. A process acc di@g to claim?21 or
claim22 wherein the transition ﬁgﬁh"catalyst S

W ki nson's catalyst. 24. A prodkss/according to any
one of clainms 21 to 23 wherein the conmpound of 10
formula (8) is a conmpound of=fhe fornula (8a): N~ ~N,
Rl (8a) wherein RL is as dg ed in any one of clains
8, 15 or 16. 25. A proces ordi ng to any one of

/s i1 sopropyl or

i sopropenyl. 15 26. A prgcess according to claim 24
wherein R4' is isegrape 27. A chem ca

i nternedi ate of the for a (3), (5, (7), (9, (14),
(15), (16), (20), (20a)~ARDBor (23) as defined
herein. 28. A conpound ofl the fornula (2) as defined
inclaim8, or a salt, s§lvate or Noxide thereof,
wherein Rl is ethyl. 20 29. A conpound ggcording to
claim 28, or a cogpound, crystalline formor acid
dﬂtﬁr%'ncﬁ? 3 % £ apd Berg ﬁ%&eﬁ?gddﬂf”éﬂﬁ@eaf C[f’l'“&? R0 1 11and714 to 16;
fvgmcrup@cégg ¢oabrisese, for exanple for use as an

i nhi bitor of Hsp90. 30. onpound .accordin o, claim
A8 orthdresstighahacompg e tRnBT e e o At AR BrBet
Sikrit/atde thefebn@ith b @ompyunes thé farhmaias):! to 7, for use
in the prophylaxis or treatnent of 25 a disease state
or conditiomng&H ated by Hsp9O 31. A nethod for the
prophylaxis or treatnment of a disease state or

condi tF@nCnpearat ed by Hsp90, which met hod conpri ses
adm ni steri 0 a subject in need thereof a conpound
according t 'Am528, or a conpound, crystalline form
or acid addition| salt as defin :ﬂ@ on@ cl ai ns
1 to 7. WD 2008/ 044034 PCT/ GB20 00 N4

PG (4) R (5)

under amide forming conditions.

A process according to claim 17 or claim 18 wherein the compound of formula (4) is
reacted with the compound of formula (5) in the presence of a carboxylic acid
activating agent which is a carbodiimide derivative such as N-ethyl-N'-(3-
dimethylaminopropyl)carbodiimide.

A process according to claim 19 wherein the reaction is carried out in the presence

of a catalytic auxiliary nucleophile such as HOAt or HOBt.

A process for the preparation of a compound of the formula (6):
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15

148 32. A conpound according to claim?28, or a
conpound, crystalline formor acid addition salt as

waledosoem3i n any one of clains | to 7, for use P@I/GB2007/003871

alleviating or reducing thgys i nci dence of a di sease
state or condition nediated by Hsp90. 33. A nethod for
alleviating or reducing the incidgnce of a disease
state or condition 5 nediated byiHsp90, which nethod
conprises adm nistering to a sub %€§3In need thereof
a conmpound according to claim 28, or a conpound,
crystalline formor acid addj on salt as defined in
any one of claims 1 to 7. 34 gonmpound according to
claim28, or a conpound, crystdlline formor acid
addition salt as define® any one of clainms 1 to 7,
for use in treating a dlse se or condition 10
conprising or arisingf abnornmal cell growh in a
manmmal . 35. A nethod for ating a di sease or

it i Si Mg from abnormal cel

t hod conpri ses

adm nistering to the mammal a conpodﬁh according to

ClvBéndini& afd R& a OB @A, or @ffefdrd bhdl BBCH @r(l‘m%ﬂky@@i NR2R3 forms a
salt as e of clains 1

1 on I N
g?%ﬁ MERRAE éf‘tl’-‘é%?‘i%%tef%y?'ﬁﬁi”8|°tpf IoRAlly Lottt ﬁﬁl"’”@él I
gh@tudmora@eleéte@cmm@nw ARDEH Oiohallycs@sMuBsH byosneor two Ci

conmpound t.al rmor_ac ddition salt as
ol Hsn SER Y B ed P agtrpBet, hrfotes, Cheanyima &5
zﬂ&dndﬁﬂgn@mer reduci ng the i nci dence of a disease or
Em#tlon COHEQISIng or arising from abnormal cel
IPrOGERS §° 20 37. A nethod for alleviating
o(a -ihe dthel regctidmeofianstintiinae obthedordliuseerye or condi tion
conprising or arising fron1a/pornal cell growth in a
manmal , whi ch nmethod conpr s adm nistering to the
manmmal a conpound accordin o glaim?28, or a
compound, crystalline © ‘QJ/%%id addition salt as
defined in any one of clains 1 to 7, in an anount
ef fective in inhi B4 ormal cell growth. 25 38. A
met hod for treatlng a 0 ase or condition conprising
or arising from abnornma ek growth in a mammal , the
nmet hod conprising adm ni gtering to the mammal a
compound according to claim 28, or a compound,
crystalline form or aci d"9ddi ti or(7) sal t as defined in
a one of clainms | to 7, in an anmount effective to
w%er@m PEdp9@rotaetinadreyp re:grupvggle undeehyiseognation conditions and
akk n C n
cbnﬁéﬁéﬁwéfé%ﬁﬁﬁ%ﬁég Fabgeh, G R &8s SheBiahi €3
go®WPH in a mammal , the method conprising
ﬁ/ﬂ%%'c%hﬁ)rohﬂg o?&etfaﬁnﬁgﬂ"fa a conmpound according to
im28 compoun crystalline formor acid
addition salt as defined nyRdne of clains 1 to 7,
in an anount effective te~1 nhijhit Hsp9O activity. WO
2008/ 044034 PCT/ GB2007/ 003871R (8)

in the presence of a transition metal catalyst to give a compound of the formula (9);

%YQBmkw



149 40. A nmethod of inhibiting Hsp90, which nethod

conprises contacting the Hsp9O with an
woi@8/408hi bi t i ng conpound accordi ng to cl ai m P&I/GBr00d/003871

conpound, crystalline formgr acid addition salt as

defined in any one of clainms 1 to 7. 41. A nethod of

nodul ating a cellul ar process (forRexaane cel

di vision) by inhibiting 5 the activity of Hsp9O using

a conpound according to clai m28,0rzsa conmpound,

crystalline formor acid addition salt as defined in

any one of clains 1 to 7. 42. K conpound according to

claim 28, or a conpound, crysie ne formor acid

addition salt as defined in{any one of clains 1 to 7,

for use in the prophyl axi@ eatment of a di sease

state as described herein. 10 43. The use of a

conpound accordi ng aB€oPsd|

conmpound, crystalline fo

defined in any one of clain ‘o 7, for the

manuf acture of a nedi cane wherei n the medi canent

is for any one or nore of the uses defined herein.

44. A pharmaceutical conposi®ion conp®sing a conpound

aggprding to claim28, or a 15 conpound, crystalline

formor acid addition salt as defined in any one of

clbai nssubjeating the eprdpeunsieiforackaio) tadatglyticchysivegdnation to remove

C S b t

9{ r@c’éctlné%roﬁpﬂ?gfﬁnﬁr aE%@F hsng ?Q&&? ré&lﬂ:eocﬁe%roug R* to Ca.s

calévln%noeths@aitﬁr whiere thepropinessd eblepnile ¢6) is néenae@cttnu tbﬁ form of

05 ft@e%%g% ?g rz)ﬂfy ﬁeﬁnﬂ%ﬁé‘# & da3ho aNam%d@ﬁUn ap 00

ttig reagent or ot reagent

Slﬁl'ptr@é@sgfcfr‘?ﬁe E@g_gitlbh%gatceﬁ]p%w&thgdr@hra% into a a

group -C(= process for the preparation

of a conpound of the formula (13): 5&0 2008/ 044034

PCT/ GB2007/ 003871 150 CO2Me HO 1In4 O
“R®

PG—0

?
PG (9)
wherein R, R®, R* and PG are as defined in claim 21; which process comprises:

(a-iiy the reaction of a compound of the formula (7):

///
0 N\J/ZZ

PG—0O

PG W)
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20

25

23.

24,

25.

26.

27.

28.

29,

30.

31.

OH Me (13) which process conprises: (i) the reaction
of a conpound of the fornmula (11): CO2Me HO OH (11)

WG 20810IM04A) acetic anhydride in the presence oPCT/GB2007/003871

4-di met hyl am nopyridine (typically with heating, e.g.
to a tenperature of up to about 60 0), followed by (b)

twhdrbinP @ '?é Bﬁﬂ?&‘? r‘b BFHUB' ErdGhdle @H&Ieﬂﬁ'dl'og{éﬂg igh %ﬁﬁt%bﬁ and

chj ori room

r%Ja@tﬁedﬁ?tQS* flon rem @Mﬁ";@@@'ﬂxd‘ladﬁgenh@ { kyhCas ey amct Bs.acystaglkyl
cdibgpd:de in the 10 presence of a cationic

i'on- exchange resin such as AnberlystTM 15 resin. 47. A
pi’i"gb%§§mi°6‘r’”c{?féh%f%ﬁ‘5}ad§)on of a compound of the
formula (15): CO2Me CO2Me Bnq:{zL BhOL O OBn M OBn

Me (14) (15) Dby reacti npound of the formula
(14) with a Wttig reagent '%ﬁ in the 15 presence
of potassiumtert-butoxide |n THF. )48 A process for

tinéhepprepamcat of arirapfsitian ooetplaatadystf the formula (5) as
defined in claim 18, which process conprises: (i) the
rRe atscess aofording dorplainm @1 of claine 2R ovhendia t d#ansitidnGnetaPathlyst is

( ih PG is a protecting group (such as
\@@rﬁ&xycargonyl) and LG is a leaving group (such

R TRy 8 oy S 0Bl 24 B elidn 66 hpoun o

Tformyla (§) is ﬁecom@aunql pitheformulsol®bund of the fornul a
(25): CHO PG N (25) wherein PGis a protecting group
(such as benzyl oxycargenyl th a conmpound of the
formula (22) as defined he i Nunder reductive

am nation conditions (e.g. in t He %89)r esence of

SAremATs 36 BEMBHIARSAPYAHL bf&aims 8, 15 or 16.

A process according to any one of claims 21 to 24 wherein R* is isopropyl or
isopropenyl.

A process according to claim 24 wherein R* is isopropenyl.

A chemical intermediate of the formuia (3), (5), (7), (9), (14), (15), (18), (20), (20a),
(21) or (23) as defined herein.

A compound of the formula (2) as defined in claim 8, or a salt, solvate or N-oxide
thereof, wherein R’ is ethyl.

A compound according to claim 28, or a compound, crystalline form or acid
addition salt as defined in any one of claims 1 to 7, for use in medicine, for example
for use as an inhibitor of Hsp90.

A compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7, for use in the prophylaxis or treatment of
a disease state or condition mediated by Hsp90.

A method for the prophylaxis or treatment of a disease state or condition mediated
by Hsp90, which method comprises administering to a subject in need thereof a
compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7.
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30

32.

33.

34.

35.

36.

37.

38.

39.

and thereafter renoving the protecting group PG e.g.
by hydrogenation when PGis a benzyl oxycarbonyl

wQ@r@a44040. The use of a compound accordi ng ackCr/dBa@7/003871

to claim28, or a conpoundggcrystalline formor acid
addition salt as defined in any one of clains 1 to 7,

f f . i
O BRIl & BRILATE il o i saton
Rt s @ef@ed di seusenesefaglaimsr 1 tordforiuse l(\(ﬁllhwatmghah r@ucmg the
JhG@étee of hdlideaRk RS 8} {:ér@ﬂnoﬂ Lﬁ%‘eoﬁéiec‘f’lo?at B #2Bgo um

falciparunm), for exanple a disease s or condition

A afeRedLfor $REViRling 8NredNtihg A6Y iHcRRAGHSE at d?séﬁﬁg%teaﬂ coﬁdmon

met hod for the pro hyIaX|s or treatnment of gq
;ﬂ“?ﬂ'@%ahy 'd?p?par"ﬂﬁ?'? methnds exparrises sdstinisteripg t%éh i¢crin need

(tRérB6f a EB@BO%&QW&% %4 albin 98, &@éjdrﬁﬂ)&!hdd dfstafline form or acid
srodi um di sease state

fo
&d%E'BH§?F?Sﬁeﬁl?\%{?'ﬁtﬁ"énﬁ?”§@a°'ﬁwsaht°ah| body response to
X ggoé?lmlrgql?fgﬁng T lg?gzﬁ%g%@é }t&@%@%ﬁftg?m B acid addition

asaﬂ@rscﬂeﬂged m @imrﬂe @laidk 120 TOFAPQIEBth treatst Abisbase or condition
orm or aci %t on sal ﬁ Qyﬁplnedln agy one of
9°Hlpﬁ‘§'“9 ¥ 8”?'“9 §M53onofRa! s Er accor di ng

P R pefing ot Yigsse i nb AR APRBHSHG 'S slngosp abnorma
adetlignewvth ih @ Mamiel, whieh mathddacimprizes atiménistedng aneetmammal a

oAbt s by e PRy iehn or aci acation
(attededefivieg imnamnbne fofiroiparhs dgeant ) int an Eneusih teffecta@uiaeinhibiting

Oarbnﬁﬁﬁfﬁrc%ﬁ &Vﬁhdevel opnment of resistance to the
unga agent, anti-protozoal agent 25 or

n f
re%iuc ec{/cg d"@ﬁ@ Ial 538r é)ﬁias Fnﬁ%in (g:r)gs?]eﬁ\gr?e{%lnﬂ%rg(t,lp addition
apdiras dﬁlmdpatawmne( ef gaims hivEnfqpatseantglleviating br reducmg the
: C

gﬁ%@ 1 gto(??;cﬁ%%?s% &%Hﬁl?ﬁ SB%P@snﬁor é&%ﬁﬁ&%f&@%gﬁnal cell growth
dgemparomahnt i - parasitic agent (preferably an

anti-fungal agent) and a conpound accordi ng 30

a%db@tbbﬁdot @lleviating 28, redwcing dogrpatidrhcecply st diskasee of oramdition

t efd KR AN § i
oo ShoiP b B b8 iR I aBgR R dhetnod
u@@ﬂmlsea admmsiaﬂ@g & der piengah ccennaawgdt ascerdingriglainp 28, or a
ﬁbl' NGyst&fids FsH rna%lud {0 tmn%ralt%g Q%{I r\t’]érﬂlrbl'r%%ftcleﬁ‘rﬁs 1 to
in"any one o al ns
n%ﬂfhﬂ@émld@t eftgictive imdeahibiting Abnareel @eélegrpwtft he reduction
or elimnation of pain in a patient (e.g. a manmal
sumetked for fiaaling asdipeassi ergcandiian gamprising sy arisifg fige appormal
S YTBAINH 2FEAAEN I REM indrRir @ inRReriry toBthe mammal a
conpound, crystalline formor acid addition salt as
d@mmad,qchrﬁlwgo’@ecl@fn 23, A mscompaying, crysiallipgdorm or acid addition
RGBS in Bhy BnBRACRARE A tto 70 4N EmblIseéTER Ve & mﬁFB}f Hsp90
one or more of nociception, somatic pain, visceral
RRAHLY. acut e pain, chronic pain, hyperal gesia,

aI I od¥]n| a, post operative pain,
A method for aIIeVIatmg or reducing the incidence of a disease or condition

comprising or arising from abnormal cell growth in a mammal, the method
comprising administering to the mammal a compound according to claim 28, or a
compound, crystalline form or acid addition salt as defined in any one of claims 1 to
7, in an amount effective to inhibit Hsp90 activity.
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40.

41.

42.

43.

44,

45.

46.

pai n due to hypersensivity, headache, inflammuatory
pain (rheumatic, dental, 10 dysnenorrhoea or

WO pd0o8o84080) , neurol ogi cal pain, muscul oskel et aPCP&BR07/003871

cancer related pain or vagoul ar pain. 55. A conpound
according according to claim28, or a conpound, .
CA ¥dtRdd b\nﬁhfbﬂfn@ Y ganh%hﬂﬁ&th %Bmﬁﬁéés ahiatshyned Hsggo with
any one of 7, use in treating any on

o?N sp80-Bhibiting @%@%ﬁ avs:@rﬁmg to plainh 28y P& @eFaNP kN crystalline

Aok @r Bt RddEbh 981k Ss Bafifbd it anV ¥ REbELSRSI Bt 72! | odyni a,
post operative pain, pain due to hypersensivity,

h& REREEE of moaﬁdaa;ﬁ@rat@mnap@rd&eéé tfs.uesaetnh@e c@ﬂfrdﬁ\ﬁ%lon) by inhibiting

ﬁl%snenorrhoea or 1 nfect neur ol gl cal

ecantivbkel Bpee0 pang a eaweevndr arcardin ;S%lcn'?“Brz%a%rc%ICSP’POU”d
P&y stallibdford dreiclhiogtidRfontdal 3k idedndtBihainy Bné opakin®l térch
as a manmal (e.g. human), which method conprises

aAl oMb s lIes Tacrt@rdumg tchﬂalﬁﬁ2$ &ta cdntgdana eystalngd foym or acid addition
effect| e a Cco und accordi accor

T aiRed W oo mad ok PRI KE TORMHS Gofentent o
agldisthsstaidl ds descrledd medini n any one of clains 1 to 7.
57. A nethod for the reduction or elimnation of pain
I Theauseadfi etmmdc&mg acaom&tgradcom:'cgho an&Shurrmnbmpound, crystalline

8%??? I?? gﬁdﬂggb %g@ AR de dvvﬁllgl 'g %g' gﬁg g? (ﬁg js f/gosl for the manufacture
pafi a-medicamnerd, ohefin theelmeticaatenhds &oroanyt ond oa rarpoiuthe uses

25 a rdi.ng according to claim28, or a conpound,
c??fgl%é% %ﬁ% formor acid addition salt as defined in

a%%lfaﬂn@ ?éut*%gﬁéormpdsnfoﬂ co mﬁémg C&Qﬂd a%EOtIdTh to Q[Ialm 28, or a
pearmpoundi gr(yga&he [fxzrn'nor amdja@lm salt aslﬂdaﬁlneqt wpmyncpne of claims 1 to
h ] 0 perative pain, pain
dz’gﬁ{d? %@?E%‘%’s?%@g % ggédgaér%@r; i nfl ammat ory pain
( i i . .
né[}a?%glfgg hgggéﬁératrlrﬁggﬁ Bﬁg?gnﬁdjppﬁ\e%mhﬂg Sﬁ)éég'a)sﬂned in any
r eheaofeclaipsi thtcot 1, vy pmcegmcmpmsd!he restction] ot 8 repipoerd of the
a]f% U'as(.t}@ri ng to the patient a therapeutically
ecti've anmount of a conpound according according to
claim 28, WO 2008/ 044034 PCT/ GB 007r41003871 153 or a
conpound, crystalline formor facid addition salt as
defined in any one of claing-N 7. 59. A nethod of
preventing or reducing neurpnal damage in a patient
suffering from stroke, wh#Ch net hod conpri ses
adm nistering to the pati an effective 5
f & TConmpound accordi ng
conpound, crystalline

neur opr ot ecti ve anount

according to claim 28§ :

formor acid addition¥alt as defined in any one of
claims 1 to 7.P®&0B0 use of a conpound accordi ng
according to claim 2§ a compound, crystalline
formor acid addition & defined in any one of
clainms 1 to 7, for thel manufacture 10 of a nedi canment
for the prevention or Peduction of risk of stroke in
patients at risk PG (3a)

with a Wittig reagent or other reagent suitable for converting the group —C(=0)-CH,
into a a group -C(=CHy)-CHs.

A process for the preparation of a compound of the formula (13):
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20

47.

48,

for stroke, for exanple a patient exhibiting any one
or nore risk factors selected from vascul ar

WO pdosasaat i on, at herosclerosis, arterial hyperP&n&BIv;7/003871

di abetes, hyperlipidem aigpd atrial fibrillation. 61.
A conpound accordi ng according to claim?28, or a
conpound, crystalline gofg or 15 acid addition salt
as defined in any gmne of clains 1 to 7, for use in the
prevention or reduct of risk of stroke in patients
at risk for stroke, f exafipl e a patient exhibiting
any one or nore risk factors selected fromvascul ar

i nfl ammati on, at her osc¢ er05|s A8kri al hypert ensi on,

dmﬁgegﬁﬁesgmamgﬁgegldenla and atrlal fibrillation. 62.
od for_ the revggglqn g uction of risk of

ét)rtiaﬁ(@aicﬂorb‘éfﬁ gQfpIROUR of thg foprg Iaé stroke, for exanple

a patient exhibiting any ongogr nore risk factors

sel ected from vascul arHo mTati on, atherosclerosis,

arterial hypertension, dia S, hyperlipidema and
atrial fibrillation, which hod conpri ses

adm nistering to the patiegy ﬁSectivetherapeutic
anount of a conpound accordi ng to 3 aim?28, or a

oditRE@Y Bbsticcanhytiddd inniee prassama of aedithettythntinapyrisladet (typ&cally with

d i f cl ai 1 o 7. ,63.
Berhuedeadrapnirs oL pBidreal 6. Podradye
ctrifisdramkethaae$wpmonis add aad epkitinkllacetd @hlorids (tgeitallyed room

ny on claims 1 to 7, for use in the prophylaxis
%?XW gﬁyr ¥ of a viral infection (or viral disease)

Ao et B8 of 2 ArPBIRE Ve REFUS Rl ooyl et ™

awesErfderéd datiorin joremeherfigesieainmmich as dntherlyst™ 1 heesin.
manuf acture of a nedi canent for the prophyl axis or
t A peicees for diie prepanatibn phé eompaund ofthe/formtladii8kase) . WO
2008/ 044034 PCT/ GB2007/ 003871 154 65. A nethod for
the prophyl axi s or¢®Meat ment of a 7+¥f i nfection (or
viral di seasepno which nethod BOm ses adm ni stering
to a subject in thereof a co nd according to
claim 28, or a conmpourd, crystalling fefmor acid
addition salt as ggfied in any onssnoleclains 1 to 7.
5 66. A conpound according to claim28, or a compound,
crystal line forn{¥ aci d addltl on sal {18s defi ned in
any one of claims 1 to for use in bl ock _
mhreap’tmm@ compaynd ofdhe f%@yiadﬁﬂ Withya Kikig r%?gfawg NL%%F’@eBrgr' the
a&e@é‘r‘nd@éf potHERiuABteR-HTRERY in(PFY. human)). 67. The use
a compound according to claim 28, or a conpound,

CA)&&@SIS Ifé\ethé Y éPRAtionast lcarfistiund ot tissdokmas (@phs aethddnin claim
ﬁig% one of clains 1 to 7, for the manufacture of a 10

VA UFROPFOCE S CQISISES; bl ocki ng or inhibiting viral
replication in a host or I'}I sm&a{& an ani mal such
ad) ergAmian ¢'& YMRARELR ?“e ggula(aft hod of bl ocking or
inhibiting viral replication i p—aghost organism(e.qg.
an animal such as a mammal .g. human)), which
nmet hod conpri ses adm ni st g to the

PG (24)
wherein PG is a protecting group (such as benzyloxycarbonyl) and LG is a leaving
group (such as mesyloxy), with a compound of the formula (22) as defined herein;

or
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49.

50.

51.

52.

host organi sm a conpound according to claim28, or a
conpound, crystalline form 15 or acid addition salt as

waledosiem3i n any one of clainms 1 to 7. 69. A cop@DGBA007/003871

according to claim28, or {gjconpound, crystalline form
or acid addition salt as defined in any one of clains
t s | t ment of
]({ h%ﬁorgg%tgno%%s mh¥°%ﬁzcém¥g gﬁgorrpound accordi ng
to claim28, or a conpound, cry&Palline formor 20
acid addition salt as defing n any one of clainms 1
to 7 for the manufacture ¢ medi canent for the
prophyl axi s or treat nenpl-of at herZ? lerosis. 71. A
met hod for the prophylaxis or tre nt of
avierein G By dpiotecting igadupriendnoxs bmmfpxjcadmradnwm gtcempnignd of

e

aﬂd&;éncemfsacﬂutumatsamﬂcbxybemhydncbny one 25 of claims 1 to

Z%}%tﬁﬁrﬁa ter rneE% ?’&%Itﬁ% époftgétl o%gg%‘,' é‘%lgﬁ/t Pﬂﬂlrrofena ?n when PG is

cebennytbxycaraoyy! greipof clainms 1 to 7 for the

prophylaxis or treatnment of Ewing' s sarcoma. 73. The

UEre wdfe f sacararmodregeerdingrageergingdo elaim 2829, a epmpound, crystalline
%HR%PB 385%135 Qb bQ@eifr%rd'TF\ Qﬁy oﬁ@o@&él%safjﬁ' 7t Lch’rr’ché Rlahufacture

for
nefrauhedicamentdpr ‘éﬂe mel@l‘iyd%mﬁreamertt @éa ﬁﬁmmw%tﬁzcéal 8F parasitic

e b S L

pPlephodicii falciaryme frexamplsfa @ﬁﬁ&ﬁ@' state r congitionmphaspcterised by
nﬁ{mﬁ,fodg ggg;oh§§§o Aggoni stering to a subject in need

thereo npound according to claim?28, or a
conpound, crystalline formor acid addition salt

as
demisteas fon thergroRass orcreatmentf adungalsprotyzoa o pRfFSHfisease

ageRr SHABAdON EthRéithaBa di¥eade SIBERR WOHdti6H ¥Eé & Plaamoﬂugmm
or acid addition salt as defined in ag/raone of

1fatcaoa7umbfforteﬁ@r¢m% Hiprass gaisrorcradiiioRA ?ter'%ﬁm@/ ar anlbody
Sf b ERIERb ARpD0, WiRich Titdndésdnirisés Qm@(ﬁm dd:ﬂlntrféed

claim 28, or a conpound, crystalline formor
atreraof gﬁogmopnggcquglpg ggcqrﬁlng,tg,clalﬁézg,fora %gnp&oui]dt ccgys;alhne

f RFmtoh acidBiddftRatsdlt @s Akfifed iA@njrBdé enmIMs f 7.t he
prophyl axis or treatnent of |upus eryt herrat osus. 77. A

thod for th t .
CTi% e ek el Sardiie ArsSlen S A 2o, Bhe s RPBrIch grvstaline
t fbrr{ﬁ cﬁlégideiddltloﬂ Janed dbhmcaafana oﬁ@ﬁpdu}mb aecpridi urng ntamufacture
C I m , coO oun 1.N 0
- Teaiaaien s ESERMREAE 1 aBimg! eif AT ytgzon! agen
1|51 difli-pahasibt Beshtf(prefdriisly pn aptiingal @gemt) tb rpealelm? médyoaror
a evi e nce (0] a
G ievetsehe ARy donPSRtt i etatre b et e, Eniratproal agent
met &etHparasitic agent.

A method of preventing or reducing development of resistance to an anti-fungal
agent in a patient (e.g. a human patient), which method comprises administering to
the patient a combination of an anti-fungal agent, anti-protozoal agent or anti-
parasitic agent (preferably an anti-fungal agent) and a compound according
according to claim 28, or a compound, crystalline form or acid addition salt as
defined in any one of claims 1 to 7.
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53.

54,

55.

56.

57.

58.

conprises admnistering to a subject in need thereof a
conpound according to claim 28, or a conpound,

wa@eyostoadoBi ne formor acid addition salt as defPeEdBR17/003871

any one of clainms | to 7;s9herein the disease state
or condition nediated by Hsp90 is the 20 devel opnent

r esi 0 (
gfehr?SLlﬁtéloi E%Bﬁﬁapﬁd Qc&o%‘uﬁglaFé’Jr{:‘;ﬂg toz 8g|rq‘f2ég§]r%e%rﬁﬁuhd &rglstalllne
(forim oraaqlcéadchwm@elms defingd & any areeofickingdried, tofr the manufacture
[ Sintd itrert fordRe 3 tHLRAGGIon B Eﬂnlngfiéd %f i ﬁ']rasfagt%nt &e.g. a
resistance to an anticancer drug; (i1v) potent In
trpRMABtL sughtap softuraan)auffedreicem peinug; (v)  del ayi ng or
preventing the onset of resistance to an anticancer

AhdQise\¥ b EBMPBLAG Hcaording BREN&RE t@QQH‘Q@tcﬁVé cﬂﬁnﬂdima crystalline
subj ect .in need thereof a conpound according claim

30 G acie UAILIRI %95 ERAIN AMETERT FEITS Adp d. i dhe TighLtacture

R btmeétficah®drit Aetdné freaier® Bﬁanycﬁnecdr%dfé oinb@cgptloﬁoso%tlc pain,
met ho?lgfor the treatnent of cancer which nethod

TR BRIS: AT RRIST EVPRIG PRD. ayp%%lg?%%tallpﬂym%éw PRA"8lbe pain,

aﬁpdumurr@pars@ﬁéudutw gebéhdhbaihﬂ%r&%ato@f Féﬂn Q%Dméﬂél dedfhl,
crgstalllne ormor . acid dition salt as elnedln

msﬂgﬂ?ﬁeacqrénfﬁgh%),t@w;olog,\ml@ﬁm PestHieskeletal pain, cancer
Goiaterqizf bze@bcidr paia. absence of drug resistance. WO
2008/ 044034 PCT/ GB2007/ 003871 156 81. A nethod for

e ylaxis or treatment. (Qr alleviati :

A orBb B 5P oiins Bachbf AR m A o rStind Baktatige form or

cmrwbiaddnim smiﬁd!sa:teﬁdedbym iy df Blaims Uy B,cfor uwmeregmh@ gny one

eat nept Wt rtapeutm a an
i ot Coklaf o ket Re b R L. Honic pain
aypenigesiar allglyhia, pbst cpelstiee paia, pa:npoetmlhqus&nimﬁg, Headache,
stalline for

claim28.  or [of0) und r acid .
TR ie PSR A W EhE ui@Ba s i diopE Feioiooieal
itaéT, eusctlbskedetale@ee, cahaéreelatedqmndonvasnulaepléiat ed by
Hsp90 is the devel opment of resistance to the said
‘ ¢ s oY
A{]ﬁmregnan ltr%afﬁ%ﬁﬂ%m .r?épat%n@‘élé%hg%seér R\'génen& I)(e?elﬂéﬁﬂgh)z,m%h
ahétbed adrhpgseasradnivigtecing ¢p ’lhlae)atleni|aibaltaeeohicaﬂesffe¢taacamount of
:aoc%o%mh'acgajaﬁ\ Factdfdi gtogddnl’n)ZS ;?&n]co c{ﬁt%ﬂli%‘éqmor
0 an anti-cancer agen
aecid additioncfaltas defined teanyeane dg@rma 1 ¢Gv7 deI ayi ng or
prevent i ng the onset of resistance to an anti-cancer
[

e e R R RE i R et (250, el suon

@@eﬂwburaar@cwﬁ@umfr%mrd“Hﬁgphtr@etbpdapwgrasesadnan@m@Lmtme

gd;]afﬁéﬂgtﬁég égf'é%tlvi ?ﬂéﬂr@&u@& p%q{jéltnhlg&lrggirﬁo%ﬁ ofi§fd bﬁ@guﬁd"

taceandingricearding eairiar28, ar a campplat CEYﬁ’E?@H“QdPrrﬁ@ or acid addition

tdafakRAbedintdhydhe ARIdIMSaRGEr agent, which met hod
conprl ses adm nistering to a subject in need thereof

onpound according to claim28, or a conpou
c‘k g@tbm fPriBetisatment of any onaaeies nagiception, é@'i”?'%'\%@?‘i‘»n

aeePN Bamf a@dté'pmh éhr"oﬁlc7pa|r1\’\'ﬁy|6%?a@§§|5‘0é1|ob|§n|a post operatlve pain,
characterized by the absence of drug resistance

tReN gt fo-RyRRESSPSiyiye headache, inflammatory pain (rheumatic, dental

dysmenorrhoea or infection), neurological pain, musculoskeletal pain, cancer
related pain or vascular pain, which method comprises administering to the patient

a therapeutically effective amount of a compound according according to claim 28,
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or a compound, crystalline form or acid addition salt as defined in any one of claims
1t07.

A method of preventing or reducing neuronal damage in a patient suffering from
stroke, which method comprises administering to the patient an effective
neuroprotective amount of a compound according according to claim 28, or a
compound, crystalline form or acid addition salt as defined in any one of claims 1 to
7.

The use of a compound according according to claim 28, or a compound, crystalline
form or acid addition salt as defined in any one of claims 1 to 7, for the manufacture
of a medicament for the prevention or reduction of risk of stroke in patients at risk
for stroke, for example a patient exhibiting any one or more risk factors selected
from vascular inflammation, atherosclerosis, arterial hypertension, diabetes,

hyperlipidemia and atrial fibrillation.

A compound according according to claim 28, or a compound, crystalline form or
acid addition salt as defined in any one of claims 1 to 7, for use in the prevention or
reduction of risk of stroke in patients at risk for stroke, for example a patient
exhibiting any one or more risk factors selected from vascular inflammation,

atherosclerosis, arterial hypertension, diabetes, hyperlipidemia and atrial fibrillation.

A method for the prevention or reduction of risk of stroke in patients at risk for
stroke, for example a patient exhibiting any one or more risk factors selected from
vascular inflammation, atherosclerosis, arterial hypertension, diabetes,
hyperlipidemia and atrial fibrillation, which method comprises administering to the
patient an effective therapeutic amount of a compound according to claim 28, or a
compound, crystalline form or acid addition salt as defined in any one of claims 1 to
7.

A compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7, for use in the prophylaxis or treatment of

a viral infection (or viral disease).

The use of a compound according to claim 28, or a compound, crystalline form or
acid addition salt as defined in any one of claims 1 to 7, for the manufacture of a
medicament for the prophylaxis or treatment of a viral infection (or viral disease).
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A method for the prophylaxis or treatment of a viral infection (or viral disease),
which method comprises administering to a subject in need thereof a compound
according to claim 28, or a compound, crystalline form or acid addition salt as
defined in any one of claims 1to 7.

A compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7, for use in blocking or inhibiting viral

replication in a host organism (e.g. an animal such as a mammal (e.g. human)).

The use of a compound according to claim 28, or a compound, crystalline form or
acid addition salt as defined in any one of claims 1 to 7, for the manufacture of a
medicament for use in blocking or inhibiting viral replication in a host organism (e.g.

an animal such as a mammal (e.g. human)).

A method of blocking or inhibiting viral replication in a host organism (e.g. an animal
such as a mammal (e.g. human)), which method comprises administering to the
host organism a compound according to claim 28, or a compound, crystalline form

or acid addition salt as defined in any one of claims 1 {o 7.

A compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7, for the prophylaxis or treatment of

atherosclerosis.

The use of a compound according to claim 28, or a compound, crystalline form or
acid addition salt as defined in any one of claims 1 to 7 for the manufacture of a

medicament for the prophylaxis or treatment of atherosclerosis.

A method for the prophylaxis or treatment of atherosclerosis, which method
comprises administering to a subject in need thereof a compound according to
claim 28, or a compound, crystalline form or acid addition salt as defined in any one

of claims 1to 7.

A compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7 for the prophylaxis or treatment of
Ewing’s sarcoma.

The use of a a compound according to claim 28, or a compound, crystalline form or
acid addition salt as defined in any one of claims 1 to 7 for the manufacture of a
medicament for the prophylaxis or treatment of Ewing’s sarcoma.
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A method for the prophylaxis or treatment of Ewing’s sarcoma, which method
comprises administering to a subject in need thereof a compound according to
claim 28, or a compound, crystalline form or acid addition salt as defined in any one
of claims 1to 7.

A compound according to claim 28, or a compound, crystalline form or acid addition
salt as defined in any one of claims 1 to 7 for the prophylaxis or treatment of lupus
erythematosus.

The use of a compound according to claim 28, or a compound, crystalline form or
acid addition salt as defined in any one of claims 1 to 7 for the manufacture of a

medicament for the prophylaxis or treatment of lupus erythematosus.

A method for the prophylaxis or treatment of lupus erythematosus, which method
comprises administering to a subject in need thereof a compound according to
claim 28, or a compound, crystalline form or acid addition salt as defined in any one
of claims 1to 7.

A method for the prophylaxis or treatment (or alleviation or reduction of the
incidence) of a disease state or condition mediated by Hsp90, which method
comprises administering to a subject in need thereof a compound according to
claim 28, or a compound, crystalline form or acid addition salt as defined in any one
of claims 1 to 7, wherein the disease state or condition mediated by Hsp90 is the
development of resistance to a cancer drug.

A method for: (i) sensitizing malignant cells to an anticancer drug; (i) alleviating or
reducing the incidence of resistance to an anticancer drug; (iii) reversing resistance
to an anticancer drug; (iv) potentiating the activity of an anticancer drug; (v)
delaying or preventing the onset of resistance to an anticancer drug, which method
comprises administering to a subject in need thereof a compound according to
claim 28, or a compound, crystalline form or acid addition salt as defined in any one
of claims 1to 7.

A method for the treatment of a cancer which method comprises administering to a
subject in need thereof a compound according to claim 28, or a compound,
crystalline form or acid addition sait as defined in any one of claims 1 to 7, which
method is characterized by the absence of drug resistance.
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A method for the prophylaxis or treatment (or alleviation or reduction of the
incidence) of a disease state or condition mediated by Hsp90 in a subject
undergoing treatment with a therapeutic agent (such as an anti-cancer agent),
which method comprises administering to the subject a compound according to
claim 28, or a compound, crystalline form or acid addition salt as defined in any one
of claims 1 to 7, wherein the disease state or condition mediated by Hsp90 is the

development of resistance to the said therapeutic agent.

A method for: (i) sensitizing malignant cells to an anti-cancer agent; (ii) alleviating or
reducing the incidence of resistance to an anti-cancer agent; (jii) reversing
resistance to an anti-cancer agent; (iv) potentiating the activity of an anti-cancer
agent; (v) delaying or preventing the onset of resistance to an anti-cancer agent,
which method comprises administering to a subject undergoing treatment with said
anti-cancer agent a compound according to claim 28, or a compound, crystalline

form or acid addition salt as defined in any one of claims 1 to 7.

A method for the treatment of a cancer in a subject undergoing treatment with an
anti-cancer agent, which method comprises administering to a subject in need
thereof a compound according to claim 28, or a compound, crystalline form or acid
addition salt as defined in any one of claims 1 to 7, which method is characterized

by the absence of drug resistance to the anti-cancer agent.



