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WD 2008/ 044034PCT/ GB2007/ 003871 1. HYDROBENZAM DE
DERI VATI VES AS | NHI Bl TORS OF HSP90 Thi s invention
woprelsauesdt o novel crystaline and salt forns oPCT/GB2007/003871

conpounds that inhibit or yoodul ate the activity of the
heat shock protein Hsp90 and to the use of the
c onpd Y BROBENZAMIDECBERBAATME S ASINHIBXTAREIOB I HIRAR
states or conditions nediated by Hsp90. Also 5
provi ded are novel processes for meking the conpounds

This: inle{OR Jlates. . FOVel CIyHalnerBa el Some of cromneunds thatainkibit or

modulaleﬂtﬁ@ RHch@ty oflthe h§§ﬂOéHE)§F? pf'cﬁeiﬁ ‘T—lsbﬁb %ﬁd 15 rtlﬁs 565 of ﬁ@lcﬂmgggnds in

heat, toxins, radiation,

the treqirept.Af BropRyiaxis <ot @S?ﬁssﬁ%tes a?r cc@nﬁ@ﬁnfs éuachﬂtecrh &t Hep9c kAlso
provide@' akeei sve( HoRSEsdMBGET | Raldhd ethtlz0 cwﬁﬁ)@ﬁh& 2099) nov¥PSEnemical

eaﬁat shock proteins act as holecular chaperones.
intermegialeSer ones bind and stabilize proteins at internediate
stages of folding and allow proteins to fold to their

Backgrbund lof @alnvehtibgs. Hsp90 is the nost abundant
cytosolic Hsp under normal conditions. There are two

In respltbnmgb Icsln.ﬂeirrmemés irlﬁﬂﬂ?mgt Weta‘[fﬂlloﬁhsl iditioR) glféfdﬁbm Tg:argrcr)l%‘cmn,
nor. constitytli resse orm p

and o Al RisBuR iy on el Hoa kR pritsations Maars & de

Macaria 2600).i t\m:sheat shioek proteitg actels|mibieculdraiabbiifes, Chaperones bind

and stshAE ORERTSE rilddiost Thaed o 3ina 200 sllop aBtoiEs fo olbigutheir
functionah atates dskspﬂﬂl iesiheshasteabundamObytbialid SHEp @habmAoial aonditions.

mhce 4850 579808, o S 165 oS e

constitulively exprassad foirg idp208 and due biben clokisip QGatmlScr@pdrdﬁtas Which are

L AT, A e e —

TRAPTand hm@mdﬂﬁ@%uasam hére iheladéxe alh thdemmvanilbgliesAliess stated.

o 4500 1 I S0 A g A v

most of itk @rajeinisubsicaied atmamlval in signal texhstioctioma Hap90 has a3 distinct ATP

i 8L D A RO RE s Sl e fpgomorses

and histifine tkineggs.r dybhatbesnBhawe thatt ATP thound satfthe iNiemeirial pbeket of

rop0 5 HERITHAR, CTispPsee LY (FElNsCR o borbistRBE Sinde dp efseoo

that is requlired te gegble egmfounat@nalmheu@s Il'l rhluaeclmt pantesinni t h a
vari ety of other chaperone proteins and can be
A dimerjzaligrpdernain mnd ghgsicerd M P Hhinsling-sitec which mneregilats ATPasg activity,

is found'lﬁQZrothe"Hérmm oﬂoﬁﬁpgl}a'ﬁmg idf ?&eﬂ%@y nulﬂ:;e{éfélfmaca{ for ATP

rone El?ot ei ns have al so be
hydrolqu ndA on oAHspRRis furtber repufaled Hbroughmintgragtions with alvariety of

other ch%@r&?r\ar}ﬁlbt@&stéhdt éﬁ% lEMsBRtedSh '@oﬁ‘@ir?x\jﬂmﬁ?ﬁ %e@hﬁﬁﬂ&oﬁqﬁauding

formation to | ow associ at
Hsp70, h'm Hoph pR%r aeer&sdple xMany ather corghapdrens pprieinehave slso been

damunéggtségg? g@gg%vﬁos e WB%&E@W&T&@% ggft{@gom the
amino Aﬁrmfnalh@o@lsﬁtf AtEt .hmpeef cpsﬂggnatucm dot cllow, asspcialicn with a
mulhchd?‘é rRploe! %%?%eaafénﬁggkélﬁ] Ef ﬁgﬁnos?é ggfl-éscpggms#go cfg-lplex

aperones IS recrult
This Gomwbxﬁl)m gssasiates with |Hsp0 rvia Hepr eth éﬂﬁ ist ieplaged by ATP the

oo ERSD) 8BS, i BT P4 8BS TR of o

chaperoaﬁ@ Isoeetuited inelidngRRACAC3 Tgrndeada R hyqrgg(;lsawlts in the release
of thesd, (aRnaleyBHLd b ECHIER! PRI AT ipfirs 2R | AREamycin

ATP and prevent conversion to the mature conpl ex
(Grenert at al,, 1997. J Biol Chem, 272:23834-23850),
Despite Hsp90 bei ng ubi quitously expressed, GA has a
hi gher binding affinity for 1isp90 5 derived from
tumour vs. normal cell lines (Kamal et at, Nature
2003; 425: 407-410). GA al so shows npre potent
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The nunber of reported Hsp90 client proteins now

woARS4 100. Since many of its client 30 prgé&ficRSedofssT
involved in cell signalling proliferation and

survival, Hsp90 has received maj or interest as an

o 4 )G 0 ot A
(17-AAGH apaurATR ingings a@eg drahibitasp 3Batr Plgok e dindingy ohATF and prevent

come3 S TR ASARA 1067, ADSARY, 2B ns,

Daspxteci-léﬁatf bcﬁﬁ?’ 1q[l§%dspﬁéeip?@§1égwbﬁ ﬁé*é L ﬁr@&ebl i rﬁg‘a @tﬂbﬁj Hep90
denved(fmﬂuvourswan@rmab pelbines,(Keaah et o nblstsire RORRI425040BA10). GA
also shvs GH6/RESHtENt anétbﬁb SRty P F}Hdu\-l% %9"}@. Egé@éét?r&d at higher

receptors, i ncl ud I Ng t he receptors

concen&f&mnm%atwurse@@@sarqftm mpdiels élBr@zu:Ia@ di Ved. Gheww PO04,
47, aasfsesatrgy reeRAhOE thERFPRse éb‘ﬂlugﬂ?f Hsrpbmé éété'fgd frﬁeatneér detis and

1R), and the basic fibr gr owm
is an in 'emnm)f theringgegseds leyelod shoes 'é)@h?wa WOmtnamwﬂcamn has

e
also beEﬁPéFgc%d ttdié ?@w@?ﬁﬂﬁﬁb@ﬁi (éjglﬂ; %IQJV MbfirBicCANCI Vol. 92,

Ne. 19, 12P#t'@@?@80bf normal bone honeostasis 10 through its
r&gu ati.on of osteqclast function. pl85erbB2 ErbB2
Increaseg dpneticdpstability asseciaiad syithithe Gances nbenehRe Ioads & pp dsease in

the protmct@nvﬁfmdﬂ-ﬂatﬂé df&hhiﬁﬁﬁﬁﬁdtﬁﬁs' MHeUGhiqE tu"PEﬁﬂﬂay also serves to
rost ate, andg‘gozi\ ric. cancers

protect e gief Jfarty NogzALNS @k BRSIGRNkY Z4TECiNG gse Rypteis for
proteasbhﬁBﬂggrtadatidnSf Mmtdriﬂ?gﬁﬁinﬁtﬁréw !tl'lle{Faidtlf(Jﬁ rtmdqagv? aan therefore
ra 1.0n_0 er mtotl G I hase POl O-
nave i @0 B s SGeial mershilly Anglpe o eireapm for the
chapermmml (@darthitti ien g/, Mid) G Biol P2OGR; 24@3):6861-7&d in the
assenbly of the mtotic spindle apparatus and in the

There iacbmeagvidsncefth&DMspy(Cisi found rmhﬂ)dwswmﬁh Raciivated ahgchaperone

compielg, B RGBT S S S R e e ot e

comporeent mi ahe mmltmhapamnel calslet ds $hs rdb3Y fcﬁ:d‘laparane an@de37 binds

o0 g0t o i, BEPUGE lmtome

to Hspgth il thiectastivaben” state SRpprefs al,nGelA N 0Bt (2604), pPs BY698). The client

protein REF&%?%%W—*S%O ?&Eﬁ}l&hgﬁf thg%ﬁ%ééphgpﬁghﬁg:ﬂsdﬁél%%d ?o Ba more

susceplibie teealsiquitnatids gnd dargeting toBhe thutgam_me:iﬂac 8&gradatidsy 93 ulsiquitin
ligases Eg??%%m&ﬁgérgtﬁigg %@ichgfer éf(vﬁ'n r?&iﬁg%btﬁ@ aﬂt{l hAng thesef (CHIP) was

ncer. ce arres
shown tehpro@@ie\thehshiguilfatiom and elegradatiore of Wspii) clignaprcmms (Connall et

r n d proceed to apoptosis 24-48 hours | ater.
a"'zookb)g‘?n%{@bgp@' al so arrest 24 hours after ansanycin

HngD&lfeﬁgé%' § but do not proceed on to apoptosis. 30
- . RAF Mek The RAS- RAF- MEK- ERK- MAP ki nase
The nu@%ﬁé‘@éﬂﬁfﬁt ﬁéd;%?) &iSht Mbﬂnsrﬁp%ﬁs 4809 SRED n‘%‘n? A7 |ité client

{0 an ‘oncogeni c rmiln appr oxi ma
proteins g iYolvadria set sigpaliiag profiterationcndreurviva idep9drhas racervad major

mterestsa%rslnrtﬁ'(chf&gg éotiA-,ﬂg\}g @@%ﬁ%éﬁ@%@%ﬁ llﬁ#ﬁbt@ﬂ' Kithses
and traggsyigligmiartons mwmam siggeeldispOn meguiaior) may havepoteatiab enefit

as an ahfeahBbdthGiapyt h, differentiation,
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proliferation, survival, apoptosis, and m gration.
Over expressi on of EGFR has been found in many
woghisfidsmsmt cancers and activating nutati ons oPCTAZB2007/003871

ki nase domai n appear to b 5pat hogenic in a subset of
adenocar ci noans of the lung. FIt3 FM5-1ike tyrosine

Hsp30 photein kinale (chemftProtemsdmplivatsd inrcell praemtork and servivalintiudsl the
in cell proliferation, differentiation and apoptosis.

followinge1¢ 3 activation also Ieads to the activation of

-Sre phosphati dyl i nositol 3-kinase (P13K) and RAS

=== signal -transduction cascades. 10 p:Sc-net is a

Cellular ﬁ%?‘%@g{)@% e ?f&&@&%e ot SRl R %g%ﬁgﬁ@%ﬁ oY

multiple @rowthh facmornmceritsarmviscleﬁipg etbe erceptors iforu vapld eimal| gndimthy factor

t p | ] .
ecepor (B iSRRG oo QRIS Ty RSP PDGPSE Lt Tiniing
factor-1 nfESEstR)seand The sbmg'lbmbiast harowth rfactor (HFEER).pCagircais also

overexpiplRaY bitfah s b menl B 1 Py R S8IcRRitee et buarerpress
EGFR andh &rioB2.| Sroyig [adso requiredctor dha nainteremke df Normglubenedtbnigostasis
] c subunits such as cyclins,
through ﬁé‘%g%la?%ﬁ?fé%g&ﬁ@s@%@ﬁfactOrs The substrate
185erpfpeci ficity and timng of CDK activities is dictated
u_b—y their interaction with specific cyclins.

ErbB2 (ﬁaﬁﬁhﬂj EYeP Hc@piar %@hﬁéﬁ@dg&@ﬁe@ |ﬁ%t\iaY|8ty' d’f rﬁeh@n%es

k2/
'"GIUd'"KEF@QFte?WW‘%‘ Rlstate ar ae9asyie GaRcars. .Erb@msmwﬂv idenified as

an onco@!ﬁé bid GieRstisie Bt Hlépﬁtﬁ&.%uﬁé/ Pethé p{cfws{’c?wtlrﬁ’tléﬁ{ %né déﬁbéldatlon of

fole in allowng cells to traverse 01 to S-pha
ebB2. tyansition of the cell cycle and is constltutlvel y
actlvat ed i n many human cancers. The CDK4 acti vator,
1, is overexpressed and a CDK4 inhibitor, pl6,
of h e t unour s,

. d.in.a 25 vari
Polo-ikeckaseedPES) pifpRarClendotre b daoia SBBEoAR dhring M-phase.
Plks areligvoives IEHM%IZQ/bmhbmgﬁ iy mittlﬁti\c/alL spmdne appdratustand ||ﬁli‘|@aﬁhﬁﬁ@1 of
r at the order arrest | era S
CORIcyqlh FormiPEase: okt eBHBles NaS T, dephorsBaTiAEry of HE5 Trough
phosphomyiakiong and petivationc ot dde28Rat DK sstigaiidsp 3D tarhiskeads to spindie
; i knompﬁﬁf&ﬁ@% cel'l survival pathways this effect may
ormatiof} and's ° TPied with an Ii sp90 inhibitor. 30
e-1 WD 2008/ 044034PCT/ GB2007/ 003871 5 The We-1
&kt—ﬂ%\fotei n ki nase carries out the inhibi tory

i QORI 8HER, 3 AP Sy 4 b oo

suppressing raps;mmse HspIONAhibiiom g ansamytbhp%tﬂtaatmscredpmtlmnn the Akt

at it RIS i o i e Bt 4BNG B o307 oo s

also requingsbfos $sa downeeglatianhaftAkt a ffelimwving ahsamydie treatmest camebr cells

arest ir) M8/ GIVEBOROS The O3 o a4 B bfler™BEAANTBhE, froged to

apoptosnsrﬂa?—fl&hdnmhtee ghlbmal ¢ellsalemacest 24 nmsrs aﬁerammmmmeatment
Eﬁﬁ.ﬁ ' %:85 avhile wild type p53 Ievels were

but do n \QEé ed. g’sogesterone receptor/ Estrogen

c-Raf. BIFEAE Rk / Androgen receptor Approxi mately 70% of

'—'—p'O'ST'—n%]opausal wonen who devel op breast cancer have

The RAD R e ERKEHAL RRate ol BRI rophifiace fo°broutn

sighals. [RASY amumec!; kg Al dncegenicfopmgn apbrcstlrpatelywb@% af durriapscancers.
The thrég%?? r S gﬁhﬁ%ﬁé&%r&% an p%%u%? e)PHm&KQ ﬁA@q

hor none agonlsts 15 aromatase inhibition or
treatment with specific agonists which bind to the
estrogen receptor but prevent further signalling.
Utinmately patients devel op resistance to these

i nterventions often as a consequence of crosstalk
bet ween the estrogen receptor and grow h factor

Pola mit
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30 binding conformation. Inhibition of Hsp90 | eads to
wo BéoRogspmal degradation of the androgen recq{grﬁémﬁ%o““
ot her co-chaperones whiclg may sensitise the tunour
further hornonal therapies. WO
EGER 2008/ 044034PCT/ GB2007/ 003811 6 Mutated steroid hornone
= receptors that have arisen for exanple during

The epid@l% g{?ﬁﬁétﬁg%&& re@&?f (EG‘#RWH fhplieh@atin Q%Ilrgﬁéwﬁlt G%rérﬂat[on

I1es a have a greater epen ence
prollferat@n, $IEVivE), ApRPtesis andsmamtlont OVErREPIRESIRD v S5 hag been found

in many f&ﬁ&éﬁt"&nc&l‘s’%ﬁd %’6’&1\%?3? anitafibHe B #s kifserddmait HpBedrio be

transcription factor that controls the expression
pathogerm Iﬂ@eﬁﬂ@?ﬁﬁﬁdﬁ”%‘}m%ﬁm%ﬁéh? KNdngi ogenesis. H P-la is
expressed in the majority of netastases and is known
Fit3  to associate with Hsp90. Ansanycin treatnent of renal
crc:lnorracell+|nesleadstoth ubi qui tinati na\d.
FMS-likedyrssiaa &iaae 3dELTRJs Arereriar typsing kinape pypivedt i gspuoltsration
differentigtch Cﬁﬁﬁbhﬁo;ﬂésléiffﬁﬁ | Adtivatidnar @go NUsder ©f thar gRtidation of
nificant to 10 .t duction in tumour cell
phosphanesiel SkPaRe (APEHaNd RAS SSRACTATSHURIR bR whi ch
regul ate the activities of a single target, nay not be
eMel a5 effi caci ous due to signalling pathway redundancy

ormt 1578 et P SL AL B (RIS rog, Rhor (10 an
regulates bahadell im‘i@tlh@ndlcb etll growdh.i d-mehls ordiPRSEet nhittmoans sinnlagiing

oy, G4 FAPEpafh e o Bl B ol AR W,

includinQOIivet Ineet&tiscsARhROsygyestsi thatt goret iand HERgday ﬁanmlpyrtantsole in

ot el Is\(%expressed in Tcells and natural killer cells
invas gﬂﬁ"ﬁ{& Peritical role in the initiation of T-cell

cdt, PR e FoVCVer, 1L 15 Al 50, expressed sbertant

T
Cdk1, c&ﬂb?g:t%k%ﬁa?ﬁ: %@gg@&% %E I\ﬁt?‘r‘?gg:t\rlzﬁ{s 8 fiiated Bf their
binding teapecifit subusigs shch a9 evrlins, glamiatpry and nesan@lnlk farierscHig yibgirate
specrﬁcllg g rﬁnﬁn# )SF?E)RCQ(&NEI#H RUSERR éﬁg Ol?térZE%goﬁ mﬂ@p@aﬁc cyclins.

act or € expres

c:dk4/cydis| m snd 6ak&/rydlin & averastiveyiortha mﬂéﬁﬁdl@(%mE a@ﬂ w&%lévclm

r ve CLL is nore
Ans pRESOSERSOTcIA A oot SMPRRI Ve O o

Gyclin-d ndZ& Ksedvnd 8 (@Dk@)y g%é ey Pble fﬁhncﬁmg@ %&ué 18 tlta%l%e Glto

se. ZAP-70 i's I cal assom ate
S—phasesrﬂwmﬂn phiieowlizyele anﬁlug GP'P%"‘WE‘N sclyRd 8t mﬁ@)b @Gﬂﬁﬁyﬁﬂm&m

The CD@?E&IvEto?%th?Eﬁ E%vb&xbn%s@é’d Sid REOIERRLRST PRY, i8Heleted in a
I'onal antlbo dy therapy. Heat Shock Proteins and

vanetvo&htlmﬁrmtwurﬁr ug resistance It has |long been

ecognlzed that the native tertiary conformation,of,
Cdk 1/CHR ntibitosn hays BasaAgvalored whigh deyess! #&kafmﬁéce&? i‘%‘%ﬁ‘&?’ the
G1/S-pha8&bP& the M f’o@ﬂ:lé? NGR/M Hfraene enérﬁuﬁé@é el aﬂe@&w@ thé kells
I's now clear that the pro di ng of pr ot ei ns
and conseRuEnly ThEGUNIED ERGMAE I Gah VICA LB IS U et
cell suﬁvaﬁmhwa@th@@f@&ﬁaysémr%rm HQi@san Mépdoeinhibits.
chaperone function 1s WD 2008/ 044034PCT/ GB2007/ 003871
Wee-{ 7 inportant to normal cellular function under al
~  conditions, it becones crucial in cells which are
stressed (for exanple by heat, hypoxia or acidosis).
Such conditions typically prevail in tunmour cells,
whi ch exist in a hostile host environnent. The
upregul ation of 1-1sps often seen in such cells is
therefore likely to represent a 5 nechani sm by which
mal i gnant cells maintain the integrity of their
prot eonmes under conditions which conprom se protein
folding. Thus, nodulators or inhibitors of stress
proteins in general (and Hsp90 in particular)
represent a class of chenotherapeutics with the unique
ability to inhibit nmultiple aberrant signaling
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15 in particular) represent a class of
chenot herapeutics with the potential for: (i)
WO200/044934i ng nal i gnant cells to anti cancer dr RGT/GB2AI7003871
treatnments; (ii) alleviatifmg or reducing the incidence
of resistance to anticancer drugs and/or treatnents;

The wéa i iprotéin\kRi=Eh l&@rrfe@%hﬁﬂ‘néﬁﬂ'ﬁbltow BRAHpRamfEfibn GF Ebﬁ)t‘,zﬂﬂ%l%ma 15
nment s otenti t he act|V|t
(Y18 neh ﬁd@ﬁwﬁc{]ﬁ% Blatin o e, Srenfiase @ cggkng taﬁ/re@ow& to DNA

damag@r eventing the onset of resistance to anticancer drugs
and/or 20 treatnents. HSP90 | nhibitors as anti-fungal,
Hspg0 tratscriptied facteed infiNdated inl eqllairoliferation age 8lSivalfiHElddé the following:
i nfecti ons have becone a major cause for concern in
Mutantm&8ent years due to the limted nunber of antifungal
agents avail able, and the the increasing incidence of
P53 is sipeoioss suparessor eroteii thatacEIustaa cel icatle iapfeat] and indusag aboptosis.

P53 is @gga?%cg%ns%aﬁbpoﬁﬁat%ﬁg C%REF% 219\3%{1 %#E §§s{%§|ﬁ§e v%{hol%prb% and

is dowrpesguiated inscariceanasrtgeated willn ${spad inhitbtor= nitdle wikinges p53 levels
were ur‘?ﬁ{e LfAt s undergoi ng chenot herapy, bum patients, AlDS
pat1ents, or patients wth diabetic ketoacidosis) has

pmgeawremercggﬁgt&@gea REEGR7 el Febdhidrc e O
ngal agents such

Approfi'lﬁa V% p yiﬂél&fp%ﬁ&él%a?ﬁ% Wi 8&\9@1@ gl%ggtp%?‘ngglgtﬁ% ymours

occasl on, usarirum osporon
that BXBF&E% thesestrogan sgernton Jhe first line freatment ofithiese patients is directed at

rovnt gt ARER il 30 B USSR o b, ot g o

done hYnD]é%rrElnl abletien, W%&Eﬂbﬁ@hdgwad@trﬁdml relgasingh hormdnec agaenists,

aromat SR 51 RER I8 4R B84 48R Ml ind e frogen receptor

but preyent dudhes\gignallingnUliatataly paliants develnpcresistance ¢o theseliM@vientions
often a5 é@bh%ecﬁ@ﬁcé/ %F%Fos%ﬁllébetﬂ'égﬁzth@%ga% ﬁ%ﬁ@'or tﬁ%m factor

client ave not been forrnall

receptogs ispted: ¢ the coll mermbrangndn e UHIQQH@W mnstsmrt i¢septors are
complekﬁf@ﬁ%hfl-ﬁﬂab YwHS b fResSHank (Bll’féiggbg i E&gﬁg bﬂ’ntﬁﬁiﬁ@%@ "Nature

for many essentlal protel ns as

receptor {spePi Camnﬁ%x Her wé%rewtqw@érmﬂql $0 homaeneatestonget dements

(HREs)awltﬂm Itlb@dﬁégglgtfdgggﬁ%gutopgn?g?at‘}ﬁet ge[}%g&@me‘a [ :Gafﬁf‘.sl fiAg cell

Pf°"f9f‘ﬁ"‘l°<§‘g itiqgy of ispdl initiates, P'rqiﬁﬁﬁﬁwbﬁlﬂgfamﬂoémfﬂb@ @strogen receptor
thus prE\kHrﬁihg iR grdWif siaHalling S {hﬁsﬁﬁtﬂﬁ PSRRI R Ho'?mone—

NnosILS sSuU gestln rote ive effect agaln
dependbif Galirgoen i TRAROA1o ArareRsbib dYsREnianseyiversalipR crculating
levels df%étoﬂéiohﬂﬁﬁtprékfén@t&tﬁté@n@ bmdﬁ@t thtﬁe 288idah (réégp‘?&‘t ARRbugh

els, ol L nvasive candi di asi S.

pationt AL, SRORd, o AP BRGNS T MRSk FLSAANENEH dRvRieR Megistance via

restoratﬂﬂ'DBf ¥ighalfiy viA288 androbkh éﬁ%stbﬁfﬁfogﬁﬁgﬁagd@gﬁidg% the androgen
serves as i ge

se surface eﬁp ssed
receptof PXaBJhs COMBIER BT HSBS0 1 ather er-shApsTPass SIoiding p23 and
lmmundpmma| afmaﬁh&rétmdnlrﬁﬁnﬁlﬁﬁis‘lﬁe%r@n%ﬂéﬁ&ﬂﬁ%lﬁmﬂﬂ) ligand

bee ostul ated that ‘anti bodies to
binding . 89'\’?]89“%@& Jpkipighn a‘@fahﬁ 0 Jeadiode uprriereemal slsordation of the
androgéfrirédeptor drfy Mﬁ@b@haﬁ%ﬁé@%hﬁh%ﬂ?@@% Asd ke tdniotﬁ‘ to further
human reconbi nant nonocl onal anti body agai nst heat
hormongf thefapizsot ei n 90 that is being devel oped as a
treatnment for candi da and has shown significant
responses in early trials. Furthernore, the natural
product HSP90 i nhi bitors Gel dananyci n, Herbinycin and
Radi cicol were originally identified by their
anti-fungal activity. Key essential proteins have been
identified as HSP90 clients in several 20 human
pat hogens (see Cowen and Lindquist, Science. 2005 Sep
30; 309(5744):2175-6.) Thus HSP90 can play an inportant
role in the growth of pathogens such as Candi da
speci es, and HSP90 i nhi bitors can be useful as
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show substantially reduced Cdk5 activity, the response
wotzﬁ)sm‘rioﬂi ul thermal stinmuli is delayed 20 (Paﬁcfl‘?&mom?oMSH
al ., Proceedings of theg National Acadeny o
SCI ences., 103:791-796 (2006). Additionally
S e e n
e ok 8B S P AU, & hone
therapyf amd wlighn migidube desistantc tp sucte theespien ses likalyr at had \angreater

depencRRIE D3PP8 fyhei ey e FOPRIRCENAAL RATORL D) L

Hif-12 dependent and is known to affect ed by activati on of
the NVMDA 25 receptor cal ci um channel (Anadoro,

o200 g b Sl gSs s SR 5 i

genes whichpplay @rfley dhiangipughesisn ot e @erersed inythe majority of
metastfibE eéﬂd Y€ KReRh nﬁat aQ@d&a@é’%fﬁ' CspEh N ﬁﬂ?ﬁ‘hg&:ﬁnﬁea{rgeq%of renal

Chri stoph, T; .. Neur opharrnaco
carcino @6@) nes [W%t"eth'ff‘ UE'&E‘F"#@? a9 H"‘Ptﬁﬁ‘-i.fm"ﬁléieﬂf?é'atw eigtiFeta.
A receptor related calciuminflux on cal pain

Hsp90 g@fth'l"?’t Ferapapies ok aifrcling @nlardsr Purkeroef targeta significart tofsignal
transdu&ﬁbrﬂﬂktﬁmoﬁﬁ cBN B RolifR BRMAU Bitha" B Sk dRkdidi) Irﬁ%‘iﬂft@r@\%iﬁ ' rédulata the

useful for the treatnent or prevention of

activiteg A SR TT0I A 07 B9 GG AOPRB Ay MGG gy redandancy

and thekapi@aBRelbpribnt dfiredistgss, d | ead to inhibition of ODKS.
It is desirable to have an agent for the palliative

By regﬂla’ﬁq:{ mranﬁptlwfttamtmmvbwed ify r@uds:gmur{g;] @hi eéell??roﬁﬂréhohnHSPBD
1on to e resu of
ioniitof} e SRy cheriiohdt dhridieefior o 2cHES SPedBFLH cRperative

disordesondi ti on, which is the cause of the pain. WO

2008/ 044034PCT/ 032007/ 003871 10 Vari ous Cdk's
ZAP70 (especially Cdk's 4, 5 & 6) have been shown to be

i nvolved with or medi ate neuronal death follow ng
ZAP-70hg preonker of theSykeAAB-70pseibin tfrBsing kihase family, &tnanally expressed

n T o SRR RS L AP S BB S T i

Howevdr] l&‘ﬂﬂiﬁw erprEstaisaliEeentls mappradimstelyrS0% ofichsas ¢fallic asually in

those Eséﬁem i ?@E&a{eﬂl aB 9{ @Q&Eh é%rLe h’ggs ﬁﬁ%ebr ?l status  of

immunagéeiutim ﬂﬁammrmbleswbnd@m) geﬁealmzﬂé lenkntc CANROGY) Ghronic

B T

CLL cellgegareaiates with| /g e mutations status pliseade pragresdion, ahbsecuiNahr ZAP-
I r ¥ 2.

70 posifRF G R SR a0 2e-7o fep e CEC ol sk AP0 may

be a ke grived thm%@dﬂmfm\iﬂttbs diseass. ZAR-TGsis pl'(ysudaﬂ;,f afsoecidtedawith HSP90

i 0 o

in B-CLI\PhGH A RS HRCiphiBol 4F Hehlo 12 Serplis et fhis to existing

chemothgyapy o Menogiensl patikady hebaty. of t he nost common causes

of neurologic disability, |Ischemc stroke, which is

el .h.'-.lk s apdhapiiiumeonyedmg resistancs results from

|nsuff|C|ent cerebral circulation of bl ood caused by

It has lagg been &eqogRized that dhe native ierdary apnfermations! ou giviep pelybestide is

t:iete.rrnlﬂé’d?EifI f$ Brimbfy @RTISPEEH) # ﬁ%es L}Wéﬁe'r Sali%ﬂ'élﬁéﬁ QE/OV@ it is now

stem of arteries wthin e bra var i ous

clear thg the Parnes folding 1of mamy proteing fwdva mumﬂm ansistanse&f beatsshock

ote u r bl I

proteing W53 S0, a7 | GRear oeroibel WHIE ik bt Frcldh e
bl ood flow, causing brain ischem a and consequent
neur ol ogi ¢ synptons. |schem c stroke may al so be
caused by the | odgi ng of an enbolus (an air bubble)
fromthe heart in an intracranial vessel, 20 causing
decreased perfusion pressure or increased bl ood
viscosity with inadequate cerebral blood flow An
enbol us may be caused by various disorders, including
atrial fibrillation and atherosclerosis. A second type
of stroke, henorrhagi c stroke, involves a henorrhage

Heat S
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Infection of a host cell with viral RNADNA results in
a substantial redirection of cellular protein

wospetieai s t owar ds key viral proteins encode@®CEGRZNT/003871
viral nucleic acid. The 1% increased protein synthetic
burden places a stress on the cell as a consequence of

|m§oﬂaﬁtﬁ6 heﬁhlsa S;emﬁm;nﬂﬁﬁm{ u:ﬁgft ragscomﬂot ey lttl:l&ebr;nes nme:@:l lrins esls. which
ulati on. o e sSnNocC ins is requen y a
are stfeassﬁé%aam%lew WPFE‘VWW@ ?4)%9‘7’53 | east in part due to
res functi on nducgt,i
Such copgtiges bfeanPENal ot AL By whith X i A Pty Roef Birpfinent
The up&egu@hm &f Hdper eftem’ seBn dh &tmhgmieriattadrafmrephlml;atmtremsent a

mechanh 5 e SR -2 s, b s 3y B8 Tl wncer

conditiofs Qhitht bofipmideal lpmtemrfaldmyszmuar oibdalstrs or Hielpibitors i sfess

ot S B SR e e B e i

the unique ability 1 islyibit entiple Alerkant) sigaaling, paﬂnmdq,arm'urltanmuslud dhey can

ereior§ i, SrOGTHD: R Wi, iy RPU o o ) ngaence o
resistanta 834tive td 3fHdb reatttenOparadigns, er appl i cati on
PCT10820061001382, the entire contents of which are

Moreovém ciherpeatice dnligareen ibtgrvesfierse ol ol dirss| omsarily increase the

e 0 i ol i, MBS 8 of c

stresses] iHepe sexl disently dnplivated i'neesmtmgmme@z@o%m@geewgsmdmment

naglme.-rfs2 “&ﬂ%l %o&ulators or fngbb[t%sp?/fl streﬁ ch%temgurtc}‘lon in ﬁ eral (é-lrng Zl-llspQD
in partmllar} gﬂmy la)cla_lss:Df mhawtr@rapwtwmth ﬂ'lEyPtPtEWtﬁl Ii%!’no ensitizing
I
mtonaf) Sl 9 LRI A4 A YA il RNy o
mmdenefscrmaptamna ta apticaneer dwigp aasier spatmeantsi| (i) (qf)ersmmmstance to
4 0
antnc:an%é?veng% %ﬁﬁﬁg&%n@h%ﬂtﬁ&ha ackit éhﬂ@ém%éﬂ @rugs andfor

rovides aC|
treatmepts: (V)cldlaying pepreventiyathe anget 9f r%teyasw:amn ﬁﬁ@canﬁaﬁﬁln&ﬁoand/or
treatmeft Qovel anal ogue of the conpound of the formula (1),
Bat have 1-1sp90 inhibiting or 5 nodulating activity

HSPSO ﬁ@ it S0 ail-fungBIE atiBiokbzoblard ﬁﬁ%@mb Sdentd eat i ng
ase states or conditions nedrate y p90. The

Fungal 'l%&mnlsoﬁhv@' SetoRfeO )| rﬂﬁ})‘ér RANS fo¥ QFRSPEM feRBnt TS Hueh® the
ound of fornmula (I its acid addition, salts

limited owa er; of angifungak ggents P%@Hﬁea%the)thamwwﬁ@&m of species

that aréd 'i'@srlﬁglf:t tuaéﬁiaﬁligh(ﬁi affifeRgA Adgehft Qidiead &ieBzoldd.SAn addihun the
I ncluded within the scope of tﬁe in ent|o€qr§re th
growing Heopxsbion ef. u@wneﬁomw@"tﬁﬁ?p&a aits (e cpAbiarls such as organ

transplﬁfteﬁﬁtfeﬁfbce&ar%@ﬂ pRiEhal hh@é\'@ofhﬁ &Iliérﬁatﬁ@@pyf QA | enttshemns
conpqounds, of the i oun t he

patients, pataREiagt® WiinHBYSIc, KeloabHFSEY, i GiaR BSE o8 FAlT facgeass n the

mcuden&@fsr dijbbl—t@ﬁi&tid’q’u %eg 0 gga?nohbeb*ombalcmmnéueﬁ as Candida,

(10 vat.es, _N-oxi d &?W
CWPtO‘iG&E’t"-’oﬁBF’sASFF’BQ' RS GUSATUT, PRy and
DreschicpREpdcfed arly the L-lactate salt), and (c) the

crystalline fornms 150f the conmpound of fornmula (1) and

conseqde'fmmhareaﬂda hied a@rad\éﬁ ahwrtgac labﬂrﬁt‘a thétheanlbé aﬁéﬂtte)treat the
used er 1 n, term

growing BpiBere, ot gabents i ft"f‘%’dt'"fﬁﬁ"’"ﬁ i pariBie, redions b€ to fungs

that hald Bedbmakistan®fo Phsnakintfunys dragat nent as wel | as
curative or palliative treatment of pain. Thus, the
term enconpasses situations where pain is already
bei ng experienced by a subject or patient, as well as
situations where pain is not currently being
experienced but 20 is expected to arise. The term
“"treatnent”, "treat", "treating" and related terns
al so cover both conplete and partial pain reduction or
prevention. Thus, for exanple, the conpounds of the
invention may prevent existing pain fromworsening, or



10

15

20

25

30

15 'imtatively so that the various processes,

wo No8BA9ss, States, conditions, treatnents anq,,c-”G 2007/003871
interventions to which tlke termis applied are

in which heat shock protein Hsp90 pl ays a bi ol og| cal

e i Phfnlds G360 SIS, R AR SR % et E528
yeast (e.5HIBRED DY HISPER). Aoniohwjients h@ve aet b%ﬁﬂ forraal erdentﬁﬁa for the
E.coli fon‘ﬁa% )}Té Wé?ﬂéﬁer@:ﬁ%ﬂmﬂﬁ%ﬂ@%nﬁlﬁ’gﬂ BSen shown to functron

atl on tons of t I sease, state 20
asa chanﬂfommmanwsg@mal prgteaaaso:lasgglbeﬁaQﬁngr ession) . Thus
heat shock protein Hsp90 actjvity (and in particul ar
Infaction s @rmanee of patepgensfis pesaciatebwith gp enebedvHepoansgde HERAP. For

example ﬁ'hﬁancrﬁi’ %@:ld&\‘l@ﬁﬂf@&@ﬂ E%ﬁ‘%em@a@brﬁﬁﬁ? ﬁﬁé\'héh’f)’of@-%PQD is

roxi mal cause o di sease state or condition:
an lmmun@dqa@nantuapltpee c buthammpe is aniikpdy Frepaass is aRsRgiated withigqod

prognos:é sb?dé%@n@%%r@fe%ﬂvé’éﬁ&@%ﬁ&nsﬁh%ﬁ& 0 Re6&MBinbAtOdHibodies to an

hose havi n factorjal aetiol ogies and
epitope "& Bipppeypantigy AE3 359 ﬁ'é°t?°ﬁ“’? S0%iRTIdRfeFinRdn malisg Apggels of invasive

c.nd.d.aasﬂr eal M}StHeﬁ)éOét\/ﬂdAntfnﬂct@ﬁﬁﬁﬂg@ﬁz%r &nd ChelrfHdrgy 2003 Vcﬂd47

2208 - 2018 0g TRiATRIAEE PERL: oS SRS BT TR HISHAD perves a6 an
antigen |ﬁr bodibSaseD fastatRsis \efihiricPisis, lt:ﬁ)&praﬁicféldohlﬁw Fflediidn due to

be direct or indjrec
Schistosiy BANSAMY (AT s 6PoR |RDSBAALS ik BB B BLSFREn Fonvey
protectio GEARY AAhEdioM iffebeEnhddfiatbiie | ntervention. Thus, a
di sease state or condition nediated by Hsp90 |ncludes

Mycograb hme’megepnhmmmﬁntamﬁ) Eeai B:]irﬁilm:g'at@mﬁh;mtpmdnumuhﬂr antibody
[ [ n n

against (RGL ARGKOHEY BV 1 P SOYARE 1 BHERFTIIG 4r P ae apd has

shown sf!;rﬁfmhhibﬁhpbﬁﬁﬁ liri eaﬂ;s ttisled Patrermore, Ithe trestural product HSPS0

inhibitorsdég ﬁ%ami/éi% Iﬂg y?d?r? ar(\é ?ig%il%lc%: "%13'%;: tatmwlaw @érﬁtﬁ%ﬁ !k‘:gr’glaair anti-

fungal agtivityg Keynedseatidl qureteinefhave deegiidaniifiad tasVilEFOD tlidrite in several

ruman rE4RaEe Gn CAvan AR Lo dREE GRos Sl A Y A re)

Thus HSRQUeuambldyl a@ Japertarit \mIEym tha grinsthl aft pathogarsesudhhas Candida

species, il SR kot oo Be it i URAlAHY T 8 BSS Y dfotous

diseasesdhclading gandidinsidi rect| y, and may be nedi ated by any
mechani sm and at any physiol ogi cal |evel, including
It has alfobeen dogridcethet HepO lirevadses fthe) eapadity mf dendi do develop waitifuggal

o el G b PECERAR 14 ISR O potiono e
traits: deugpresistange & diemes fengiodSeienose AN0&t ey ¥0;80% r(E744:2185-9).
Thurefor@hécfc erﬁ@ stlgl'tl ﬁ{ é%ﬁ%@gﬂ@bi{%ﬁ’a@%}}tﬁgﬁa{ ﬁrgﬁ:nzaﬁnhgpca the
efficacy @ﬁzlyaran'(lf@ngal dyig| and thelyes desistanden by reveniKahe smergencp of

( agipl e by allosteric mechanisns, conpetitive
resmtantﬂh%ﬁ%‘l??l on, act ive-site inactivation, perturbation of

Cdk5 is C@E@)bsr ﬁ%SCQIE‘ f@%ﬂyt &%&ﬁ@hﬁr?oﬂﬁ@ﬁﬂﬁgﬁ !‘hb&ﬂ%’? ‘?Nl'ﬁ:h are key

lcatiron (1.
regulatorgesfdhe opll @39|Eafﬁghfoactw%t lﬁe'aslddtedrth@élgh @&gwt@mprvlﬁs@ aﬁ:uron-

specific ﬁé‘twﬁto&%?ﬁ% rldﬁ:ﬁdagg cgﬁg é\ﬁtﬁ Vat%?g%‘@ét% lﬁﬁg@(:ﬂée\'{a rf‘lﬁ%pharylate

tau prmmendemtnwwsef str(ec:m@yanahmmteanﬁgmenme)aac PREt1. opynapsini,
mut ati on(s). The terns "nodul ated", "nodul ating"” and
"nmodul ate" are to be interpreted accordingly. As used
herein, the term"nediated", as used e.g. in
conjunction with the cyclin dependent 15 kinase 5
(COK5) as described herein (and applied for exanple to
vari ous physi ol ogi cal processes, diseases, states,
conditions, therapies, treatnments or interventions) is
intended to operate !'imtatively so that the various

TR
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conpositions conprising material in which the two or

nor e conpounds/ agents are chem cal | y/ physi coChem cal |l y
WO 2008{Edo3df or exanpl e by crosslinking, nolecul #CT/GB2007/003871

aggl omeration or binding t® a conmon vehicle noiety);

conpositions conprising material in which the two or

DARPREY @naoumaommﬁamsmbﬁn%ecamplex The ewdenca FO suggests that
berfa’iééﬁ‘g ni c %I g [ co&lhem cally co- sac age E&a

a g e%5 & BE GRVERSIEN Phipgd \i8sP4d elays a role in the
pathogpagdid Cd:feme(lﬁ::@gemm‘\ﬁe @288 0padH | & eArhaimePEV bRk (AD),

amyotrgphlgiﬁ@r@ﬁclﬂggggﬂﬁﬁfaﬁxf, glﬁn]qlx(pgst VUEJP Nas ﬁﬁ%ﬁéé@ ?I\llP a Al;?normal
hyperphasphorytudien @f et Sften M1W8m&mz§§nﬂ&r§tﬁﬁﬂk§ %&ﬁrbﬂﬂng fo

vt Bh B0 54 bk oS3 B S (B sonani

neurofi bnﬂtalrwtﬁegles {HETSs), ahe Ot prmcmﬁhleﬂﬁhé af XDf af Fak Afrh&Deen found
that cdggl t I egcﬁt one I?J '?’ or nore
ﬁ;{‘guﬁ%?é Qéﬁ?'g SePRBYINFOR™PAS t r uct i ons for the

e s SRR o338t ke G0Shed B B g s
client prateia fordd@PRhand theesfore the ackiy of C&il(ﬁ(cﬁngae r&gnmmw ¢rihges in

e kAR B 1RO Ol 4 8BS0 B e s, on

inhibitiaroeflSF DG, iconedudtiomagf\phaiphoryiated tmnpmtenrm'_f ﬂJSCE&ptIE;IB individuals and
I conprising at | east one
wil br'r@f%%m}?%om%?%n%r%z%%ﬂ%%ﬁ%%gen{nsj tzge? her wi tﬁ
d
naasond AR, SR oo Mok s "Bl o e e

accumuj@tmmogfnw Bipésin §mmt3£en§mct{lblar aystes ingyitro. (Dickey et al Curr

Nzhem@g,rﬁéy Q(?@‘@ﬁipz( ¥ 9)08/ 044034PCT/ GB2007/ 003871 16
conpri'sing ‘at |east one of the two or nore

Cdk5 hﬁ@ EEQ %@Qﬁ‘sﬁ&%‘i hé\fé d@;blé‘mHéﬁlatﬁfg Cdo%bgﬂﬁgfllﬁ]mﬁbtﬂbqlﬁ and p35

specifically adapte or use In
have bgem ghqwn tOolPe exrressas! ivrnaviseptiveonpuonsl s Inrap@mkeockast miced which

show sﬁ@eﬁﬁ*\tﬁlly feRichf BRkS b&l\/&g:ﬂgé E@%’Bﬂ&' tug.féé f[x@f-ugﬁ'nél %tl{nul li js delayed

conpounds/ agent s t hat
(Pareek, nb Ks ffeal o ipagadingscaf thenNatiangl ﬁ@ﬂdemas csilﬁmencehe 103:791-796

(2008). pom&ﬁtfmf\éupfaoﬁﬁﬁ@tr@ﬁont be tﬁé’“r?r:yafn- ﬁﬁébd ﬁg&{éﬁ Snhibitor

nis

eacC
msc“""%'?e has heen shewn t?ﬁ%guatptthwfomﬂahnemmﬁ gasiseptive responses in

rats (waﬁg)rmﬁhg-trﬁdné héital tﬂ&a@‘hﬁﬁﬁ‘éﬁ%ﬂ@ % Riks., 96:4 fﬁ% ((20058 Activation

?tl on be adm ni ster uentl a
of ¢z -'PB'Qf'ér %vmaﬂqp@nslerair ang mkmm@m@ﬁ a@.hmaatiwanom o theyNVIDA

receptoP Ealbﬁﬁpﬁiﬁnhépdﬁ\rﬁélfuw |@tPrGEJeéd'ing§ -of Elﬁgﬂén‘ﬁ{az AcQderhyof Sciences
erent)p?har nmaceuti cal f or nmul

of th lirg dietep "ﬁfﬁﬂﬂpﬁn%ﬂﬂ?s%??u (R0QE: NMRA feﬂemnrantammss are
know t@?oeaclmmaﬂ)ﬁbﬁe&%%eﬁﬁslt %ui'&bﬁﬂﬁaﬁa”ﬁ' Md&ﬁﬂs%ﬁh&m@ﬁ‘ T; et al,

i fferent pharnaceutical formulations IS non
Neurop

aﬁe@sv b 81442006, Dris effisagnpay be fipked to the effect of NMDA

receptof e&mew BAGLADIAMDEoM Balpaif %B@Wﬂ? %H:l QQ shﬁb’ﬂqﬁgﬂt SHRbt G R i actjvity of
Gdks,g% with respect to the rouf adm nistratio

QP'@Pﬂ“"ClShE'C'E"é'FHHQ 5’#&5 @ﬁtt\éwtw& de ugeful @éﬂhﬁé@ﬂ’aﬂﬁn’t or
revention’ &fypai aAEahes nBALRHR e
P pl tjon _together t\‘ijvlﬁt*h tﬁd%gﬁ(gﬁo'fr?eg%é& @%E’ nmeasur | ﬂ%é‘“t"’"
couldlqgg%)g@b Md?fﬁfﬂ@l i very neans (e.g. inhaler or
optionally all contained w thin conmon outer
it is deaéélaaﬁ '3@/ "hagan fethe raletye freatsicabrbPaini gy the diract relief of
pain in mrnatth@ren@lf oftpéfh &5 thERERICR BRRHGIEEOREORE Sndbrifn disease or
ndi.vi du ounds/ agents nmay unitary or non- urﬂ ary
mec"““‘iﬂ"ﬂﬁp%ﬁ"%ﬁﬁys gayse of ?"(‘ﬁ)ga,i@s) may be contained within
a blister pack. The pharmaceutical 20kit may
optionally further conprise instructions for use. As
used herein, the term "pharnaceutical pack" defines an
array of one or nore unit doses of a pharmaceuti cal

conposition, optionally contained within comon outer
packagi ng. I n pharnaceutical packs conprising a
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(1) whi ch has the chem cal nane

wo edusfhadbay dr oxy- 5-i sopropyl - phenyl) 45- (4- rnetltlyll/ﬁﬁ.’zoe%(%ﬂ
zin-1- 5yl rret hyO 1, 3- d| hyii(go i soi ndol - 2-yl | anone.
The ternms "salt" and "add addition salt" may be used

b | t h
Varlous. G5 Goparialv- Gl 24t 11 GHE BEFE 8HoWr frebs, B Aved wif o mecdiate
neurnn:ﬂﬂéafh&'@lldvﬁng Bypoxieast ikvhemidinggf ashidah,NE; ¢tel.dPaddedingdof the

Nationa & unI Elslt'u?qe?ecﬁ@n%fébﬂ O’lgfgbg ?ﬁO%%) o%ﬁag\nmsuere the Cdk inhibitor
flavopirida} msdbéemblmm {o- digrafivaatly redube melidohal deetiingt byrbt poleirafocal

cersbr lﬁﬁé‘?‘HVI {Lsyoa, i 7 ghio"ieespdings oG Natiopeh Arsra.of Soignges..
97: 10252161 @25&&&000))%061&5 irhibiboes bale bédrhshovirni ha\mcpmmhé effects in

both neerct BT aplo IR ArSigg o BRRRR Calr iEdth APgsnallbf T et al.
Moleculacand @ditlilan Meurssdisgreen@s:486-5022E)W th a w de vari ety

of acids, both inorganic and organic. Exanples of
Stroke &l catebrdvasoutan egettt which ecads vdehttise fomme dlogdfldw o trechrdin is

dismpte}? lfﬁ@ ﬁlfeﬂﬁ{aﬁf@g%@?ls E’QOMQF% Igr fb%r]?t ge lﬂb@@ Q&aggqgkhg Pg ttbe leading
causes lof adeatiy oddwidesard i3 als¢ eng. ofL the gpest tdooymon causes of neurologic

disabi“tgenzenesul phoni ¢, benzoic, 4-acetam dobenzoic,
ut anoi ¢, canphoric (e.g. (+) canphoric),

Ischemf&%%t?@ l'ﬁéH J@*ﬂﬁé‘h‘l%st éomm&ﬁ%e%?gﬁa&r résgﬂéﬂbﬁhﬂéufﬁcn?nt cerebral

clrculatlepaf blm:d ca@a@dézyaw@tructlomtﬁ awn&qw pharter@l bleothdiasmally adequate
i

cerebrag b%HH QD@:FI% t%h%r%gs § h% %}f&?@fﬂ fog?rtenes v}nthln the bram 1—|owever \((:HI'IOUS

disordepsp Iansmﬂam@awbne@)ﬁmﬁer@dew @a@ﬁa@se gﬂrurembum i@., a blood

clot thag1 ﬁ:g‘%g d%ﬂg@éﬁ%}fj& Mrﬂdﬁggﬁéfggerﬂlpg %ﬁég‘rﬁud flow, causing

brain ispyrivia @F @pn%eqUﬁpm%@!ch sy@BloRiso Iapbemlcﬁmm ay@lso be caused

by the |I5H"gﬁ \%cﬂ( &n ®&miails kar Qﬂ-tﬂtﬁbfe oﬁ-h tHEPHedl€ if %Eegfr&ﬂ'aﬁﬁl vessel,

el sewhere herein sinply as L-lactic acid
causing Ylepieaped tREEISION aBfeFPEE | Ph W%aseﬂ alloemi ‘(ﬁﬁc’é'ty itheiinadequate

cerebral HdddCiow,- An LenfBdiis mayeho RhGsed( E;y ReridNeRbiders mcludm atrial
met hanesul phoni ¢, nud¢, napht hal'enesul phonic (e.g %

fb”"at"P\"aE'Pﬁ ABPRREEMS®y | phoni ¢ an d

napht hal ene- 1, 5- dhsng‘{: phoni'c) }_l,droxr% 2- napht hoi ¢,
A secopd B?Pﬁ?t&c’kenh?mf’% e glke, lb"?’%‘t’?sca Brarnege pravRiwe of an artery

leadlngﬂaﬂﬁé BrairP Mrﬁthﬂfagl& stioke raesms Gn blbediity Rdb bFAMtiSsue, including the
sal i Cﬁ| i C, am no- sal icylic, sebacl c steari.c

epidural) subdyra), Dl'sﬁﬂltﬁﬁﬁhnel sRamRi of the raig, A ?@oahaglc ‘'stroke typically

results rohm the Alph@e] oF) an kbR, vdsablUPBE hHs P8R dkpbSedio arterial
p-t ol uen sul honi c), undecyl enic, valeric acids and

hvpertenﬁlgpar o SIS.\\0 2008/ 044034PCT/ GB2007/ 003871 18
arti ar a addi alts are the salts for .
One oRgpita bisveioR soe 36k pioviida ofasdicdon of g6 Bf sroke i

patient:fiﬁl ik for steakePMhérecara eiaihy kAR EkIR Factsts 6t diroks, mdﬂeduﬁgllvascular

o e 858 | 28] fiol ok 3L 3o Sk AR b0 e
fibrillatiom| Al rigk @iaﬁem@s ;h&{lé Yoeph &fdﬁtﬁtﬁwlitl:'l Clehis ’@C&gﬁﬁoﬁblcﬂdspﬂe&@re or
a e S rnaceutl ca cept. Sa re
managd) Sadt S8 feeBeril Tave eon, goared DL BRIt cases Toden as
clopldrdﬁéqaeﬂicﬂbhﬁbo‘a‘ghlbﬁts A deddnareppoiarity HOIhe tfe%;tmerﬁt ofladfe stroke.

ver, salt ar e not arna
Howevef; CCRYeRNBTREPRTE ebipios ap Kbalio Accre Sk RArs ket pastoring
blood fdkd Within gy ndrFfoan tHeeaps by GhicolindHoW of n&@artﬁm twreé talitsyafter stroke,
acceptabl e salts. Such non-pharnaceutically
10acceptabl e salts fornms, which may be useful, for
exanple, in the purification or separation of the
conpounds of the invention, also formpart of the
invention. In the solid state, the salts of the
i nvention can be crystalline or anorphous or a mxture
thereof. In one enbodi nent, the salts are anorphous.

T TR TR e
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The acid may be added as a solution in a solvent which
is mscible wwth the solvent in which the free base is
woges#aiozéd. The sol vent in which the free basBCTAB2607/003871
initially dissolved W?20Q8/ 044034PCT/ GB2007/003871 19
may be one in which the acid addition salt thereof is

There rémhsl Bl ReedNidrebgiatitd \nHickh artehewéc%ﬁmm B mﬂgéﬂ“t%ﬁ?pgﬁtic time

ase is initially dissolved be one”in

window , SRetBeccaRRTTRS WEWSOVd?StPFéHE@ & Hieatque stiokspperiod, ie.

the redacibin &g réﬂéntﬁﬂ' ofedticohdariMBel BambBge atite gelimtra nTﬁéi‘é frerhains a
| ess so ubs %ent bei n added such that the
need for gognis r"é'E? A, ?@%ﬂ jn relcing aF PreMenting segandary sel damage after

stroke. et hod of formng an acid addition salt,
(214-di hydr oxy-5-i sopropyl -
It woulpp be msebaratﬂé 16 dbtat h\singhd plearpatatitalyhdert WHich aarsbd uQétﬂfn%ore

than o, e SBRYSTHERPER] PRPRURYES AT t30R% AEPHS) Sich an agent may be

admlnlstereﬂolov paﬂ:ients Iaerrﬁhyfut @trﬁl@: rarel aleb Uthg@ rbwﬁdmh'ﬁ)stmd do patients
i tion lL.ati] e aci

sufferifBoiEorh 42s” S 1o palicits 1BHEgB G dfiEEar RS roayapL P estration
after theo atiste| sttoket ﬂsaﬂoslalﬂl.lchﬁﬁn ayentpngy ellsoatarget thosldhidn 6Re distinct

this way is the acetate
machaligm n hﬁﬁﬂoé}ﬁr’?mﬁ' §a§#@gﬁﬁr§)‘%r ecipitated fromthe
organlc solvent as it is formed and hence can be
: sifih ' ephtitish® apd bther fira digslases ol ut i on,

e.g. by fil trat |on One salt formof the invention can
lnfectidueofomhosirwdmtibvrﬁdmﬁl@ﬂﬁbltan‘dacﬂmbistanﬁéll nedirection of cellular

] . K ki |l ed
roein MRS S 18) B gy B9 1 Vel RigBEApES e
increasgd sprotedn siiethetic tbus:lﬂnupiaoes ahsitasghom the| apftmass antatisequance of
. i |
rereal s P LhEH sy Ao Brutert [ VAN kg, o
proteing i fredwEnily tah c@,mﬁmunmﬁ @fawrtab indection @t deasb ip ead duectodthist stress.
One R RY35) IS BB 157 o 8s58, e P BR bgor e
high leyels ﬁf)dgrew@s orateia enbakes Mrpreparetmefce virgs geplication. Shi pasticular
recent ﬁrHkaéssuggéﬁe@ﬂ% Oﬂehﬁlréba%?sﬁpﬁjimgucﬁ% of functional NS2/3

advant a over t e correspondi n ase
proteasexifryeratitis Ko (HGYX epligan in adycaﬂae HSP 9Brishibkors have also been

demon&l?été@% Bﬁ)ci‘qm@meﬁﬂﬁftmﬂvﬁ ﬁ%bﬁva e ﬁfsbagﬁ‘-%d@f;é\nét s! Dlen\éhara T,

nore sol ub and hence "W | er for

Mafsudadﬁn @Fsal Eeshem. (@'OBhY%)RﬂSnEQ@M) 3R3| GEOHZ)\/QBa@BﬁeWaxman L.
WitnevStaR k) prixs( f life); 25wi Il have
ItrlEﬁybetter tﬁgrﬁ%?og?gﬁﬁty Wi be | ess basic and
therefore better for i.v. admnlstratlon wi |l have

Our ealigy apRlalian PET/GRANGC1 3R, hp ertive 2oBtentafoviieh are incorporated

herein B kafbiehts, Ydlédbs't%qﬁﬂh{:%llﬁé bHﬁda%rbf Mhihy&%&ﬂoéiﬁbrcea"ams as Hsp90
ysi cochem cal properties; may have

inhibitofny | - OREcH 40e FPIpounds %P&pfﬁﬁ%iwe @?Fqsﬁﬁ?pcﬂ'i@d exemplified in
PCT/GBDEUSAIEIZBERC id 1S Xcompdbhn O@he AYHR ARSI R A ASHYB 98 taRldthy -

cul ar advant ages of -lactate salt of "the
plpera%wlmméy 51, %Wﬂmﬁ%@})l %‘W'é'"'tﬁmﬁ"ﬂﬂ? ‘which haé ths girugterg shown
below, a”Fhlé heinfpicRh@ may €66 ireferk@ fOTdMUbsHvBnienBRSn | Bepplication as
norphic fornms than the free base and ot her sa'iJ
Compwaﬁﬁé’rlt&m‘{q"dé’ff‘trﬁ'éﬂas@)ts formed with hydrochloric
acid and sul phuric acid); 5is non-hygroscopic; and
has a better rate of solubility than the free base and
other salts tested. The term'stable' or 'stability'
as used herein includes chemcal stability and solid
state (physical) stability. The term ' cheni cal
stability' means that the conpound can be stored in
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an isolated form or in the formof a forrmulation in
woWisiilqdshk 1S provided in adm xture with for 1fe-r/cra007/003871

exanpl e, pharmaceutically _gcceptable carriers,

di l uents or adjuvants as &gscrlbed her ei n, under

normal storage conditions, mnth little or no chem ca

degradation or deconp05|t|on _exanple for a period

of six nonths or nore, % J&abpy twel ve nont hs or

nore, for exanple eightg pnt hs or nore. Solid-state

stability' nmeans the ¢onpoedind can be stored in an

[ 3 ~“the formof a solid
is provided in 15 adm xture
with, for exanple, ar maceutically acceptable
carriers, diluents~gFadiuvants as descri bed herein,
under normnal storaggycoinditions, hp little or no
solid-state transformation (e.g. hy )atlon,

Summ eh ¥ |oSO| vatisation, desolvatisation,
—gﬁyﬁﬂaﬂ—r@f—rﬁn, recrystal lisation or solid-st ate

. I
The m@ﬁ@%ﬁa H%lrﬁlgg 'Cagllédl()g%hisy(ﬂq Ea{yg gf@teq_o';(:&eg 5&@;8&5& ind ?%nsnand a
novsl galogubent the sobwounted thieaforrablao(t), Itfmtshavbahlsﬁ% Gphibiting or
ot B SEURER, I8 U L AR o Yol s o
conditiansamediated (sy epal) | Ve nveniitine siso amifldws rmvehmocasmrfgomakmg

the cor@ﬁlﬂgeo? fbrﬁwﬁ @tﬂghllﬂs i agsordgrha‘l‘t?ggérllt’:@é}‘ﬁj lﬁfe Lbiagﬂn ¢ salt) and

ﬂnﬂlOQlﬂﬁﬁethem;f.tmd tavel eheraicalvatesmpdipiesc o inchidedofithin g'ha scope of
the mvérﬁbgtal'é/ﬁlel?h{éfbﬁédﬁé usééo%%ﬁ:@lglnhﬁb% Forms |n another

ct, the irnvention provides a conpound of the

Generg]ppémleﬁcés]and firfitthnsOf an acid addition salt thereof
I T Subs stalline form WO

In th|52%ﬁéﬁﬁﬁﬁg(e%§0%%g§ﬂsl o?]th@fmvérhiﬁﬁ't %?t"caHp}Sunr{ csf the

crysta i ne" is neant fhat he co
inventiqsy,” uplgss dhey Cé’d‘éﬁ#l'ﬁﬁ“@*&ﬁt“ﬁ?r@"*rd esmmle@vm% (2) the novel

compoMcV sf ﬁirﬂnhﬁeﬂ DP%ﬂd mar éhlfﬂa[@.&l{réiﬁé a{ﬁllo%ﬁdb.@ %ntﬁotgﬁgb% Ofp) the acid
be at | eas

adlton, Sy o omRRUSh ) (S G aiy Be-Getele s s, (o feserysialine forms
of the c6Rffolrd s falmulS ¢1) < ilacRRftioR S (PeRicRldrly Hee L%ctét&)

| east 90% crystalline, or at |east 95% 5crystalline,

As use@'hefdin| Bi@erm? Sement Ardi the relgfedbrms afdat 084 “treatlng" refer to
talline, or at |east 99. 5% crystalline, or at

both pioERCLCErORPYATaE BNt 85 WEll AR SO0, Al VA frasaent of

pain. ‘Iftﬁl&ethért@ﬁneéﬁ&i:lmds@@s §RIEHOHS Ahere fddy m}@aﬂﬂbem@ éxbénenced by
ts are tho e sel.ected fro

a sub]e ?f’sﬁ%‘??ﬁﬂ as @ﬁggggﬂqn% g&e&q Raig i HGt SUTERLY, )geﬁng expenenced but
is expeeladsb arike.N The ftéin GBS, &treénte aﬁéatﬁu@"/(aﬁd! Y@ét&@ﬂaﬁﬁs al8é cover

| t 9 W
both oRiRLE AP PATAl BN SedUclio BF iavassiono RS (107 $XARPIe, the gompounds
of the ihvishtibn Eh%y b%\@nveﬂﬁinblpam P6m AlordePitfy o%aﬁ%d&fcﬁ%ﬁ alér dRninate

stalline, for exa 100%
pain. g8 usefl ica PIRRVIEEUR S {5 FOPARUIS TG PISHREhenbyhain from
developing bhPies faydestentits exdarmt 0 @apehatahadddvelop. hydrated) or
non-sol vated (e.g. anhydrous). In one enbodi nent, the

As used l’h)Bﬁélml thé terni 'anars]mlam" rnzm@ﬂéd/ i e e(cﬁv@dof&hé hdﬁpﬂﬁa}:k protein
rous” as us rei.n
Hspe0. g3 IReiHed o BesE & hengs,n Sfe [ovel or BRI Sy fhing dieat shook

proteinO Mhos, mmmdtmnmbﬁmb@s@s@hyswlsgua:hl chingdevisiet tifect laAlincrease or

sotonld B S T S Seby I BT 80 et may

anounts within the body of the salt (e.g. crystal)
Typi cally, an anhydrous form contains fewer than 0.4
nol ecul es of water per nol ecul e of conmpound, and nore
preferably contains fewer than 0.1 nol ecul es 20 of
wat er per nol ecul e of conpound, for exanple O

nol ecul es of water. In another enbodi nent, the
crystalline forns are solvated. Were the crystalline

formul ati on i n WAl
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The crystalline fornms and their crystal structures can
be characterised using a nunber of techniques
WOi200/4dHg singl e crystal X-ray crystall ogr apRET/GB20GH003871
powder diffraction (XRPD)3 differential scanning
calorinetry (DSC) and infra red spectroscopy, e.g.
be descﬁ@étr BS Minhibiidaf. OTHe MAQURAIOE M A B4RrEcHRaD halr8eR8 ahd 22ay be

i Ay o] S B A e P ekl o o

level of eygﬁpi-ebg{g@r(mluﬂmgrioc example transqiptiom sansfatien amdior post-

translatig:pécl gn@é‘ﬁggﬂﬂ% ggt&ﬁ% % r?fo %ﬁé{?s%lhﬁ )Pcfr ﬁ%ﬁ& e?xtcséﬂﬁg) urreaulatnry

slement& wrﬁd‘rﬁéétmemh@‘r indlirezly oarihd Ievelaraflhedt sheck peateindadtigity. oThus,

N

heat sHdck Lprolséimadmlucﬂihg deher soplifati®e drelamultip: ginei icppigs) and/or

incr easﬁzﬂagrg‘i&etaqir? aM Wcsaéi?%o”# o4 t)‘ﬁa&r 'E@Sda? QEJ? &5 sé 8)%5 %% Vag, (or hypo-

Yactivity OaAd - QlakactiBatibn( of bihe Bedtd sB&EKT Qmﬁebh KinEdingh (t:ha)actwatmn) by

mutatiof G, e i el Bl TafELliehd) 38 hodlaféPaR! &' b€ mipretea

accordiigDAl t ernatively, the crystalline structure of a
conpound can be anal ysed by the solid state technique
As usedhereinathePemdcimaidted”a as | used (S@PD) conjmpbio withhthe heat shock
r
rtein 64465880 P D o gl e
diseasePostetes, Coriditions; therpicRo treatsinniaer btriveRtibas)tis i Lntam%@ropera’te
hmrtan’twélifI R i v%r@%‘ﬁmc%@%sYQﬂéasésqgﬁ%te%T%ﬂo@ée%Stn%fnts and

eaks osed to random round noi se)
interveritions to xmm thediermn r@@p@l@daamu these i which mﬁat Bheck: prakin fspo0

plays a %?o?mﬁcéil PEELCHh Blees Wharéie Birh Yo %P?qb@@ ‘ﬂﬁg ldlgﬁfase >&tét€3br condition,

er pattern s aracteri se raction

the blolwigalero(ezm;aqu hmt@hpplanmta@ bisePe @qme gised e indhirgcioand may
be ne aggérﬁl‘lordélffﬁcﬁﬁ? fdrQhe ﬁ%ﬁﬁéétﬁﬁ'&n dike %ylﬁb&nﬂseéﬁhé Yide¥se, state

uati1 on, nA=2 where n=1
or condﬁpwa(v@ltse jolpgyfor tregressig dd huge‘wat EMQKtFEPtSI"dﬂ%‘PQU activity (and

in partrﬁi?l@nc'dﬁgrraﬁp%\@lsdbf fh'éﬁ@%h@ék PRALIR) HspiRy %'cﬁvu ' '%Ifr PlspO®R lover-
aclin raction | e and over al ern are
expresalcrmmes ot pegessady be ﬁhﬁterpmml eﬂusﬁgfsmdﬁqasméatﬂ g gpndition;

rather, Qzét’\g&ﬁeﬂbfaié@ﬁbt M2 hede 8hdck }SrB%IrPhﬁﬁQtﬁhﬁHiaﬁd GiSefdes! B@tes or

N ; relative intensity should not be strictl
conditigngt inplpgde ttaeses hawag jraulifagtopal m%ea@m@%ﬁr sions in

which t4poBGE oy gémslryymabecgr RV edbesRtidrs Qﬁ@tﬁ#i@.sap;pﬂﬂd to treatment,

nmeasurenent conditions. In addjtion, the |§I
prophylayig 108 interygalian (erfh dh then Bispafmediated Feateen Sn at’ﬁe ?Eﬁ‘Pg'Bed'ated
prophylﬁils’zgﬁhgane-ﬁﬂ@n)Pﬁ%kf@lerﬁé\jbd | Rseaiiay B&Q!lrb&%ﬂlﬂ&rm aké may

ar ger an nmedi um at dlffractlon an

b riecosEr AHUNSSICAN EPr AN URETEEA N o ORISR RSP bjoome of

the mtegvé)nﬂohs TRl @%dab@@tﬁalarwn@h méd.ateaumawspgo lncludes the
ferent crystalline fornms and %e ar e

develograant Ofi ERSIStANGSAD GRY RARICHRBCoRF tar@séar regnenh ?'Fél@dmg i parkeutar

resiatn@‘ﬁrfmeea? more of tHe' sigiafinh lintfvifors #@scAbed herefm.ee base of
4- di hydr oxy- 5-isoor opyl - oheny1) 45- (4mst hyI Opi oer azi

As use& héreli’r\ Ré fé%lhﬂadﬁlaﬂbﬁ"\/ 2 Qp\blﬁﬁltﬁ @h@l aﬁwwl&f- gﬁr’ﬂ dm&mlent Kinase

5 (DK L 1oMR e oAt P aalot BpPacal Syl 3T 8 firases).

Thus, Fr%fdi]ﬁu@ﬁ @ﬁﬁdﬁf:babgéﬁ%h{;élbl@ i@.:&lr BRariRsl Whﬂ'ne@ﬁ’bﬁr annlnaﬁaase or
FB2 "and are uns e |n alr and thr g

decrease ifnhe deleyAnk bl&a%raéwifvas l'F %& adufatiopgnay be
2008/ 044034PCT/ GB2007/ 003871 23 stable in air, The
characteristics of the crystalline forns of the free
base are described in Exanple 6A below Form FB
I n one enbodi nent, the invention provides
(2, 4-di hydr oxy-5-i sopropyl - pheny045- ( 4net hyl 5pi perazi n
-1-yl met hyl ) -1, 3-di hydr o-i soi ndol- 2- y1] - met hanonei nacr
ystal lineform characteri sed by an XRPD pattern havi ng
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109. 44, 11.05, 11.99, 17.09, 19.23, 19.73, 21.09 and
wo%ﬁ)si)%msi\/bSt preferably, the XRPD pattern is per/gpo07/003871
substantially as shown in EI gure 1 herein. In another
aspect, the invention pI‘O\]lI des a nethod for preparing

describaciri %%glqhqﬁtéoe fo{'lqge l?nEf:bldula 0}1 Cn!?ayrrglt'lshaoglrec?fmor lnglrectly, and may be
mediatddbytanly medhanisd- armoay Wﬂ!hy@fmﬁfgida) el Wﬁ@/fﬁ axample at the

evel o g5 Mbrbaat. g 7o A Hfarrilons dandetisn aair post

translatioheln maxifficatiord| (atsther mygl bf edxperssion P eenps ta'tcﬁdhgeragulatory
1 is, unsta

stemenfy e pctlifobr o Thifedhy ofytSls s oE oI drpeieBrfee & (LB

or at thi dével oﬁﬂemzynw f=0. )qyciméepandmﬁthlmaai DB oadtidies (for example by

ol PS8y RN, TR b BB Aleh Ty ion o

feedbadkBihhibiioryi pathway=s ebe).i dthusufrfodaiationt may ahplpvelevated/suppressed

expresg i AF T 0B L8 o & @R 1SS0 BP R QLIS GBIk nciucing

gene amnljﬁataﬂhrh(j' clr owaiipls- gar@mupm) anpitenipdrpdded dr-decreased expression by

. transffﬁ:‘ur‘rgﬁ( %1 aaﬁggt: ?ﬁ”é; at]:Sr ydgt al (PI}’ h%nof ?ﬂn‘f"*& ga@gfa%ﬁ\éaggggy%ﬁcyclm
dependeRiPiinaset & (CBYLA) nipcludiigl f(dejettivationindlye rpatation(9S 1That terms
modulod oS AT Ry SR R Ay

s e 50 SRl S 5, A B
kinase t(C@Kﬁa asidesgobed bewin (argl. Flied Sorogxamde 24 vagdus] ghysiological
processes, dideRRE, %ﬁbeg%orh%%s Ph&fa fa@biré/atgl{eﬁﬁ %Rﬁ@n%l%’) % thfended

subsfant | own I n ur e
to OPemSmmmwmmmt@QGW/\@ogwmrmm adiseaas, astplest conditions,
treatm ehféV SH& | Il‘i’t@n}%ﬁﬁé{rﬁéj & vﬂ'loégp R0 terfPls BRERA" ?Fé.g tHds¥ST2vhich Seyetin

nprises di sso

dependeizt lﬁlﬂ?ﬁlﬁ@m@ myls@olml@@yaligiﬁe ﬂw#ase@wr(ezre H@ttﬁgm i arplied to a
dlseasel Bta@a‘ Ur' éB?lHl?)éh) thé bis|Shida! 4618 pla?@di B¢ e%cdl%t g rP(ﬂ'l?::@.e 5YcoKs)

forma saturdted sol 1 on a
may t't=-'| @@ﬁ# ewﬂlr%&teﬁrﬁlt way bepiesessant andor sidfi @w}té’patha manlfastatmn of

the synipitens %ﬂhés&iébaéé rs@tg B¢ doﬁdl%rﬁ &rQESéeQHO%y'd? [ﬁ?{;re@élgn) Thus,

converts to formF (see b on be

cyclin depepdent rdnase Ph@%ﬁ)eﬁﬁtw@h (%ﬂdstb" Bar@wla'ési arrﬁa,tt \eyelsf afr cyclin
dependbﬁ!e kiPBEH 38 JEDME) Odctivhy,SE 3! IdyAR UepMdeRs sd.-e%' g@ﬁxs) over-

I_':)el n, which nethod conprjSes exposin m FB
expressign) need ngt nacesEarily be the proximal savyge) vatm @ﬁg%raﬁa;moaﬁomcbtmn

rather, E&ﬁcérﬂahﬁlﬁ%dﬂlﬁ@ the EOKBLTERatd |dbeated, Rekte 8 HP @8hdHMHs include

those hggnghﬁ:ﬁﬁ%qr@[g&é&¥ég§;%9@mgﬁ§ Ripgyessiong in which CDKS. In cases
where fi@ttBih 9 lapphar? tmtréaﬁﬂem?t&Mbﬁyla&iﬁnﬁirﬁdrdéﬂtdrﬁ@ @Ohﬂltha “CDK5-

no,nelnacr\ésta i ne form characteri sed

med'atél)édﬁéﬂas'ﬂfﬁe%thﬁdww B). the rojeplayashbin RRKS may be qér@ﬁiordﬂdlrect
and maﬁj Héﬁ:ec@&ﬁr? raplfor sutfiBRntBPhePaderatidh &t the teslhen ?rophy;ams or

;fracttl on_angle (201) peaks at 12.15, 13.60, 15.77,
”*CU"‘?L? s Intgvetion. 19 64, 20.20 and 20.93. 15More

B'i erabl t he XREEatternfurther exhibits )
The terfy ftsryrtial niSAJEE ehat sl AReinyfo defige any agency whish effects a

physmld;_{l?cafﬁahaﬂgé dibany2Rvdld, TRE, &e ﬁ@v&ﬁoﬁ%ay“@cﬁﬁpﬁﬁeeﬁﬁrlﬁcﬂﬂc}‘un or
PD atternls substantlally as shown in Figure 3
represswgrepﬁ qf&r mPRysiolpgical; Jpragess agYenkhi EWC@WI‘F& i Pafiysay  or

relative humdity for at |east one nonth and is
therefore suitable for use in solid pharnmaceutica
conmpositions. Accordingly, in another 20 aspect, the

i nvention provides a solid pharnaceutical conposition
conprising 2, 4-

di hydr oxy-5-i sopropyl - phenyl ) 15- ( 4- net hyl - pi per azi n- 1-
yl met hyl ) -1, 3-di hyd ro-isoi ndol-2-yl I net hanone free
base in crystalline formFB3 as defined herein. Form
FB4

- TR
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I n anot her enbodi nent, the Invention provides
(2, 4di hydr oxy- 5-i sopr opyl - phenyl ) - ( 5- ( 4-
WO20p8444934- pi per azi n- 1-yl net hyl ) - 1, 3- di hydr o- | FEXATRILOTA03871
yl] - et hanone in a crystaldine formcharacterised by
an XRPD pattern having a diffraction angle (201) peak

cellular!lgbcl'@m%@al e ert@oihmvédﬁen%mﬁe ihesmiyplcally eftdut ot sontribute
fraction an é eaks at 8. lgl 9.96, 14.11,
to) the ﬂl%‘amtl‘eifrneﬂ or 'E?PH 3"'&9 'Se%ie eF£ongdHols -~ 53" 59 and

WO 2008/ 044034PCT/ 03 7/ 003871 2
s used Pt ¢ Jermh [P T AROTRD (o) A TOLg (1 Hguags, andor
agents (aRofr@ed td th@irﬁa@ theFeompokensy, is ingeridel (to gefipehinaterial in which

studies, it has been.found that .for I
the. twos, 40T SPRALTBRPEHS H81 G e ey FLDSn G oRE and
"combinfig® hisdbrteRNsretia bedntppreted haddriinglypar anet ers at 293 K

a=b=28.2, ¢c6.0 A a = = V= 900. The crystal packing
The assdbla@dirﬂm the t\mow\marmccﬁh‘pcgmdda@enmmcmmga@qn iRy aaghieeal or

non—phyPEaP d%&ﬁg% %&io%l@ﬁs%gg?%ﬁ &R ﬂﬁwﬁ? go?-lgounc!s@qents mglugg
AL W Al [EROHOR ( St e R bF SFhore

&dnipttinds/agersts freadminture (foFegunpde Withia thdy samel Oibyleres; a
crystal structure as defined by the coordinates in
o dapcssitionk eomiprising makitenial if whichdhke bm;/ ot auored sampeunds/agents are

S e pﬁ@y%@%ﬂ a@yf}@nﬁ@?ﬂ‘a (for &x8nfle by cBa]sﬁh%lnsg 9%holecular

bgijlmﬁg'atnmarlbladlnggmaabmﬂmh@:leonple’emm as 1347/ n.
Crystalline formF134 is a stable di hydrate and may be

»  c@Apbditines tcomprisiag anaterial in ehichdhe dvd 8r pigse noopondséigents are
ons a e e
SRTBRS DoAY Bhabieddd B2 3REIsa b6y withn o
cagigles, partigles (s.g. micro- or nanoparticles) or emulsion droplets);

2, 4-dl hydr oxy- 5-i sopropyl - phenyl ) - (5- (4- et hyl pi per azi
. phém‘;dcemtdaykus. Iptarmiadauficel pm:tkarﬂtonatlﬁnypacmelnhuhlg dghe two or

f b

RS R eBEls B BBk e B8 oAl @5 SR amoy
pf uniieddseg); crystal | i ne form FB4, 20 whi ch net hod

conpri ses dissol ving

Example ofinah-hiyysicakty assdciatest cprpbingsheomnounds/agantainaiidssi per az
i n-1-yl met hyl)-1, 3-di hydro-i soi ndol - 2-y11- net hanone in
» atsdtarinb(e.g.0a hom-omitarg frmnulstiod) sawnprisingnat derst vhe wf firdiwegor more

gg&ﬁs@'@fﬂﬁéb@s é%@ér with ﬁ%ﬁgﬁigb%ﬁ ?heé n%ﬁﬂ'ﬁﬁgéﬁ@&ﬁ%&&omaﬂun of

thev ehleash opeommrmund to form a physical association of the two or more
2. 4- -5-isci propyl - phenyl) 45- ( 4-
%@WB?@ cl})%’ pefazin-1-ylmethyl)-1, 3-di hydro-isoi ndol -
n r
+ Y IDR08 Moy i) Bimfi BB df*"féj“% more

gb;nfﬁoﬂrﬂ:ls!@eat%’mebﬂwr Wl’t;\ enshmsﬂmr;saﬁor eemblaﬂtm ny w%h the two
iLtfr 261) peaks at 9.71, 10.14, 13.73,
%@8‘3{’%@%@32% 20.15 and 22.35. WO

SR ST BT 8 WP
hﬁthelnstructmnsafuntadmlmatsqtmto a patlarm\pemlam br\@mpueﬁga gther(s) of
gﬁt H‘b“gm{{ﬁ{‘}f&pr ?@%ﬁh@&g&éﬂé hie Bt (bOAE RISy adiMitred;

(2, 4-di hydr oxy-5-i sopropyl - pheny9 (5-(4-nethyl -
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pi perazin-1-yl methyl)-1, 3-di hydro-isoi ndol -2-y11- et ha
WO Ra884405% | sopropanol to forma 5saturated solpgiriEofiAssT
then adding isopropyl acgsate to precipitate the

crystalline forn1F|35 Form FB6 I n anot her enbodi nent,
t he, Inventlon rovi

o material GPmpEFng 5‘9F§to$5'|‘%ﬁ§/|th‘?) ﬁ\g?]ycg 4O, compounds/agents in an
aﬂﬁ@uﬂitYd)rlﬁl @ RIrmzivhich 1a/b|ﬁaﬁhbyllw adapBedifdrywsedn icooibiretion with the

I f h terised b
ol R4 B or T IRy nd e f?nCaﬁgf‘é (201) peak

As useddf\?lﬁnaatﬁﬁ 5 QIELEE ecroﬁ%lu%'g grkagﬁ%t% ﬁjﬁﬁgo@gﬁ%lg%hg Fak Sare

administdréd 46 patGf  sahts dvralDibsdBentTégnmns d\s usheathe pesdlpaibpheach

of the hm%:fg pgr{g g@ﬁ%&hﬁ‘ﬁ"’g%"%‘g g dg?ép géérfgg{/ bk a@frfu?lgl%r&nﬁltﬁe same

time or aX@Erepatitnesn ltivell theaforarie afipraciated ghﬂbme ¢qmpquggaplggqnts of the

erein. tall S
combinafigh Wf‘gn Z'A%ﬁl @ %rec# e ﬁélgsgcﬂ; 8 &'eh@]n% 4%!‘ NBfultaneously,
gither in thet arhe phmmh’malfmnnn’etlw (i) ltJQsﬂ‘mF)l ROl @gntrmrmgcqpilcal

fonnulatlgggglcg %%%?at?l@f H ?ﬁiﬁ@ﬁ@ﬂﬂ%’b gr]; acﬁé ‘%arri@“ ﬁ:{ﬁwjl&heﬁ hd @i & unitary

oun have been
formulatibn wherdas similéaneopsiin ﬂiﬁ@@tﬁ phar@aawﬂcalrfémmleﬂ%ﬂ%nw-ﬁ@fﬂw

The poso@gf@?aqgfea\@ﬂ'émh@ Ao G 'ﬂﬁwé @b Qﬁﬁis%%&.dmrh? E:@rhﬂlnaﬁarﬁr@}apy

e i’ nair, and heforrrs desi gnat ed
may alstdiffei wittaeespett to therouteref adl’lild'"?rﬁﬁg?“ are 20unstable in

air. FormFHL In another enbodi ment, he i nventiQ

As usedhersii,dbe tgrm phammuw ki6_defigs o AIray, Ao 9" "_i@}'e('-!i“t ‘Yoses of
a pharrn%é@%non n%%étﬁ%mﬁmﬂgaﬂg gedhd Yél§ inaﬁﬂlriﬂd Q{bvﬁe)/hmdlor

rochl ori de sal |nacr% Cglllne

orm

delivery oheansc (a8 g@alewrawrlm@mﬁmfﬁﬁv Alhernt vithiTy FapMogouter

packagi gllﬁ %ﬂgﬂ'ﬂ ﬁﬁalatklt@%m% iy eﬁero’éhibmatlbﬂﬂe DKRHB or more
al so exhi

tter bits diffraction an éﬁ )?peak it
compoupds/goands, #hegindividusl cqmpq;@d fg&@tg any -unitary

formutatg% em&%&%@é@ mia %am@inﬁahﬁtﬂfﬂh busitérhﬁek exhé pharmaceutical
fraction ang et\ks at 11.70, 13. 95,
kit may aptiopally fydhgr?cﬂnlwssznstfﬂgf'% o840, 20.82, 21.26,

22.57, 23.01, 24.60, 2 10, 30 28 27 )
s usecligSrai0 bR dAmb SRTTAE HE PRE SEFAo4n Risel Or e 81yt Boses
of a phérhﬁoéiﬁﬁ&ll é@ﬁﬁcﬁ{iﬂ%ﬂl SpironBi émﬁ:ﬂéd wmatmhmwn outeipapkeging. In
her el n n ano er as e nven
PhamapERBPIGHE ISR CorpEate B SF e, ARhRE L ifdadbnts, the

mdnwduﬂﬁéd’fﬁ’ﬁb@@%@gﬁtﬁﬁnaﬁ dmmv eir mph-unitatyafoerhiialiorsn d The uhi rdose(s)
ree ase

may b gk YRS & B BACK R ATBCR P T 2Pl e
compnsl'e indtARtiéhd for dse.3- di hyd ro-isoi ndol-2-yl1l- 5net hanone
to give a solution and then renoving the solvents to

As used B2, the e patErgiadcT dediaes alpackfgy preisicglbechtoam patient, which
containg thg'rlaq\ q%'h ?%59?9%55"‘9? ent t%;}hé) Qﬂ‘ﬁ(?l?yicjuﬁe# E,mreatment. Patient packs
usually contain one or more blister pack(s) Patient 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 contalned in
the patient pack, normally missing in patlent prescriptions. The inclusion of a package
insert has been shown to improve patient compliance with the physician’s instructions.

Acid Addition salis

femmsran ee -

AL )

LN

Ty
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met hyl - pi perazi n-1-yl net hyl ) -1, 3-di hydr o-i soi ndol -2-y1
] - met hanone hydrochloride salt in a 10crystalline form
WOhe/Hda3dr i sed by an XRPID pattern havi ng a dPETIGER2007(635871
angle (20/) peak at 3.40.1%Preferably, the XRPD pattern
al so exhibits diffraction angle (Dr) peaks at 6. 81,
Inafi rs&é@:%ct b ifventibh. pfoviddHar cid Badilion 210 0B4 coPoli o2BeFdmula
78 and 25.65. Mrre preferably, the XRPD pattern
(1) further exhibits diffraction angle (261) peaks at
6. 04, 1513.01, 13.69, 16.59, .17, 21.39, 21 ,87,
24.76, 25.97, 26.94, 27. 59 and 29, 53. Most
preferably, the XRPD pa substantially as shown
in Figure 9 herein. Fg can be prepared by
precipitation from.a s
using acetone as thg anti-solvent. Accordingly, in
anot her aspect , HPhe vention provides a nethod for
preparing crystall form FH2, which nmethod conpri ses
formng saturated 20 sdlution of formFHL in DMF and
t hen addi ng acet one®to 'preci pitate{(torm FH2. Form FH3
I n anot her enbodi nent, the invention provides
which hég thie diléryidalmamé {2, elmiwdp;xdy-qa‘hmrppglnpﬁeqm—[&(dl-methyl-piperazin-1-

e e < NN
Tro S 3] 5 M A T SR P 3o

may theptetrhe Paalts] ami ‘aciel arditorosaits’:. athe wmarﬁglt"earqcmﬂ)ts pRiplasddierein

referto i 4t adticfsaltgmibes tifod ot hiiches clferfie, 2 - 00, 1
Refsrericgg /t§<'%ﬁ’ Eﬁmbh&ﬁcg (%,%—Jl%ﬂ)@@lisg%ﬁﬁ}il%htaﬁﬂﬁ%(%aﬁ?gﬁ gerazm -

yimethyl)3t, M;hqu-lmndql-'z -yiBmettangae and. iiss acidoaddition salts include’ within

vor iy PR BT P, et e v

oxides amRP@heriOnieforMss substantial ly as shown in Fi gure 10
herein. Form FH3 can _be prepared by addi ng HC
Acid addition saks may be femped with a wide u@qc@hufoqclc(sz bath morganlc and organic.

Examplgis Iy QEIQ >%;6'dﬁ“oh %%Ré HMldePhiRe lfér}rﬁb@'\ﬁfir EFPEEW |sel@c&%[ fdth thé group

I hydr o-i soi ndol -2-ylimet hanone free

consistbase. Gﬂc?e@rzd‘ﬂlﬁ@PSﬂaﬂﬁﬁ'P @Hﬂ%@lﬁltﬂ%ﬁ@@?mw iLRRLRign aspartic
(e.g. ngﬁ%{ﬁlge%aﬂz&?ésh%oﬁfc b%nf’d:@p@-lébé’tﬂmidbﬁeﬁﬁt% Ogith@sit,d€amphoric

, d conpri ses J di ssol vi.ng
(e.g. (+Q cgmphoric), camphor-sulphonic, (+)- (1S) mphor-10-sulphonic, capric, caprolc

caprylid d&Ytﬁ:Ln&f(HrﬁTdnﬁ@ p&l&@"ﬂgé‘ﬁﬁﬁ&( TodbedrbicRicdetylfiiFiR? ehahe-1,2-
ro-isoindol-2-y11- t hanone free
dlSUlPhBBJQe ﬁtﬁ\*/ﬁ'@ﬁHGhe'l"c (;Y -hydrassthag EFWBMCO IPTEVA, L FTBRY o Selactaric

oenel PR D, thaont (1, DpuaEanel sse s L
glutamic}agumlﬁq{mwg}yﬁpla ﬁg}p&pz rh)\ggqbé mleghﬂro X ﬂgqéﬂdlc isethionic,

isabutyﬁs qgétl%qetd"' ?r)sma‘égg gﬂtm?ﬁl \Agna‘ztﬁef refah@dtts Q:Is‘éWhﬁfé ﬁél'efmfmply as L-

lactic arrrdls a6d @@rDéflaqt@),oﬂaqﬂs%hlﬁr@s la%hqa%n@nﬁvél%sitﬁeﬁc (FLsmalic
malom@r e(&} Bi_ImdrRiiic, Ofrﬂétﬁhﬁemﬁﬂoﬁlc':%ubﬂ anqdphRthafreadbheriit , (e.g.

I nvention rOVI
naphth@lgnerzoﬁwahan@xyasd. sBEP'E#B?‘PD?rHéﬂJ%'IE@F ). 1-hydroxy-2-naphthoic,

picotinie, nitric, oleic, orofic, oxalic, palmitic, pamole, phosphoric, propionic, L-pyroglutamic,

salicylic, 4-amino-salicylic, sebacic, stearic, succinic, sulphuric, tannic, tartaric (e.g. (+)-L-
tartaric), thiocyanic, toluenesulphonic (e.g. p-toluenesulphenic), undecylenic, valeric acids
and xinafoic acids.
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met hyl - pi perazi n-1-yl met hyl ) - 1, 3- di hydr o-i soi ndol - 2-ya
woziRjdaanene hydrochloride salt in a 15crystal pi-Hepidhdassn
characteri sed by an XRPDjgattern having a diffraction
angl e (26/0) peak at 11.62. Preferably, the XRPD
PartioulaP %E.Heardamah %QIt@én@ tFNa tsﬁltéﬂfo%é@%th Wd@@ﬁbﬁc é%g 71)3%&?;%1& gé.‘é. L-
'a‘-‘-t"-‘-BG'QBOWBNEiWﬂCES‘dO? I\/bre preferabl y, the X’RPD pattern ’
further exhibits diffraction, anlg‘] (201) pea
A preferrgd gglt isthe salbfprmed wita lactig agid, i.q.4f @@ctaieysq;’gandlig pgzpcutar the L-
lactate s@8- 36, 24.63, 25.72, 26.91 and 27.63. Most preferably
the XRPD pattern is substantially as shown in Figure

The acldléddl@cire'aélts ﬁrtmn&ll%r ﬂﬂ?nﬁ@e@fzﬁﬂﬁé@épﬁbld%ﬁw phi axaMples of
ane

S
pharmacsRABI SPRmEI: Al Atk (IGPJsser i SRas, rafaég&t "Phapaceutically
AccaptatbléVSﬂts ‘00, Phar. ds@ aV@Ietﬁmobp‘ 01-1pr ewa:lwever caist tiat i 1@ not

orarmack iR et Vi e BB e DR R Rl oy ther

be c:onvlertéddinm(q:w@rmacemtleaﬂyplabaémaﬁl@rmItEH4. Sushmrlohiphlamaceutically
p embadi.nent , the_inventi on. R Vi desf . .

accepta@& sﬂl sd{owﬁr gp gtayggpqsgw.i fobﬁ)éqm 1(1 gh? purification or separation
of the compiohyds ¢f the reention] alsb fertrhyan) ofthS indehticth 0- | soi ndol - 2-y1

1- met hanone hydrochloride salt in a crystalline form
In the salidestate} thioi salid d yheaimveiiRieD it bee crystaline g amaipidusarta mixture
angl e (201) peak at 302.32. WO
2008/ 044034PCT/ GB2007/ 003871 29 Preferably, the XRPD

in one efBhdifiefhy HAGEER Binbilh "0t o 9% Ve bt
In an anWrﬁ{ﬁE%thcY t ﬁﬁe@@ﬁ%r&?&nﬁﬁ%dﬂﬁﬁé Canﬂﬁéllya&réfs #ra %E@Yﬁﬂme

ure 1 erein prepar ed
form dogg @ot pmﬁhan@rtha PoRitians af thexmaleoviashreiaiive 4ol ane; mpthw‘i ingthe
amorphot@ i AR 88sdriiSyARioRO K8 Tor et HaRbolk SOAIM™S. Bhark %ol
ts formed bet'ween

(1987), f@ﬂt di hvdr oxv- 5-i sopr oovl - phenv1146- ( 4-

nmet hvl - pi Derazi n-1-vlnmet hv1l-1, 3-di hvdro-1soi ndol - 2-v1
In anothar. erakadimentetha salts aresubstantialiyerystaline. acti ¢ acid salts

of the conpound of fornula (1) exist in one unstable
The saltﬁo?thFFﬂfgfa'ﬁHBVQﬂXiB" st#pbe syoieszedom e pament compphdnby

conventibhdl cﬂdéﬂ'u% %Eﬁbg@fﬂggﬂ' A Methdde dééBﬁBE& LRNPRErAGEERR ! Salts:

2, | - phe 4-
Propertigss | S8jactigh.pRichbis. . eIREEatshl 1(Egtt%r) HoRmile G WVamath AEdtor),

ISBN: 3/5abbRogsns, Hardc@féraBSB é%és 'Aﬁ.lgﬁstCZOCﬁt @e'nlen‘éﬁyfﬁfcmsalts can be
caracterlse Egganx attern having a diffraction

prepared; | Eeachng ihe, JEae Bpss domn ﬁl@?r eqrer?%\dy, tf‘?fE"”}@RFb'B with the

appropnﬁt@tdcﬁt iR wth&r G Bidaficlohkna oF iInQimdkeb of fhédwd. peaks at
.53, 13.10, 14.13, 14.40, 17.22, 18 65 19. 52, 19. 82,

in anoth%? a@ﬁact &?e&t‘hﬁﬁﬂ& Provities AVerethdy fo NG ah BeiddddRion salt of
n rur

(2, 4—d1h3}o -g-lg.ppr@p}il egylgg &T]‘_Ig@gl-glé_%%glgjlpﬂ@%g’%l) 12%581/(? o-isoindol-
2—yl]—me@|@n3ﬁe vbichlrethdd cORpriskd fBrning 3. sbflitior 6f B14-diRdRRy-84bpropyl-

phenyl)-%u(d-methyl -piperazin-1-ylmethyl)-1,3-dihydro-isoindol-2-yl]-methanone free base

thereof.

in a solvent (typically an organic solvent) or mixture of solvents, and fraating the solution
with an acid to form a precipitate of the acid addition salt.

The acld may be added as a solution in a solvent which is miscible with the solvent in
which the free base is dissoived, The solvent in which the free base is initially dissolved

B T LT
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20 Most preferably, the XRPD pattern is substantially

as shown in Figure 13 herein. Form FL1 can be prepared
WOR0BW49%Nndi ng PCT/GB2007/003871

(2, 4-di hydr oxy- 5- |sopropyll9 pheny045- (4- met hyl pi perazin

-1-yl et hyl) -1, 3-di hydr o-i soi ndol - 2-y1] - net hanone free
may be gnssie wmcfatheh acid addition ealitherspt igripolubimcAltemativelyn the solvent in
which th&%éé%éé‘?%'ﬂhﬂ%&s@lvedaﬂ ) B8 drie! iA Ghrich gfd il %d[ﬂ{an salt is at

L-lactic aci
least pagiplly salybley |Boﬁfffﬁf$nétsﬁb(ﬁ@ﬂ in: wigieh, the yﬂmdgaddit@rrrsadt ifr less soluble

subsequéﬁﬂgﬂaeu?gs@&éaeﬁkh 'il%(l}l{ﬁg Sk ;%ﬁﬁlfat@é‘&ﬂtﬁf SEIUP&‘? ring off

renai ni ng sol stirring the ed m xture

In an altémﬁtw%eﬁ@ﬂ'ﬂﬂ:l %F'%Hﬁﬂii_{Vdmgcl@W&dﬂﬁH 38 d (J, 2uMybioky-58=hropyl-

iltration. For
Phenv')-[%dergm hﬂm@é@eﬂwwa%#lmvcire-tww-amﬂrm@thamnﬁ is
dissolved Iiﬂei et 'c&ﬁl‘ﬁngﬁg %Wo}éﬁmdi@éﬁﬁéﬁhohﬁw ) go-éomaﬁtf fh%FéHy%‘ form

eak at . Preferabl

Y,
a solufmaav?tﬂé? %c'ﬁwé*ep@mﬁaﬁ.vw@ e ipletien 15 andghe res_twtm %awg igythen
concantrﬁtsﬂ?or &Qp&&ted to |scleﬁé tr%gsaltl %rﬂé’xarr%’fé 8an déid diltlér@seﬁt]that can
26, ]1’| , 20.40, 21.01, 21.53, 22.

bemadszg‘ﬂg%wag%t ?f"-"ﬁﬁ’@?%@ 70 Mor e preferably, the XRPD
The sal %yter urt%‘g xh| its dlffractlon an | e 261% peaks

© sﬂ‘é& E‘EE‘ regipitgied Tram KI5 PRI §olvent syt f nehhgncecqp be
isolated mmtmmfma solRiFam tiatdonitibl, . tsiftionn Fi gure 14

herein. From X-ray crystall ography studies, it has

One salttforem of theridverttioh choben dohierkaistoah€ frigs bake ahd bplisHafly i@anather

t.hat _bel.on bel ong,.t ot rmnocl ni ¢ spac
sat form B0 ST KPR 37 eI e P varpB, et pse can b
formed Hy:ma@stﬁg thedalt shlulionlthiougie aa:ohayanccﬁ@mﬁ@ an @Mmind Q&atmnary phase

(2. SHEGIGE NGRS " RheReieal = sRusBAR At el 2oy o PefSatta win

sodium picarbbolate to decompose the salt and preclpntate out the free base Tha frea

vae e At oL S AE RN e L BB SES o

elsewherk. hdraint at e 15which is crystalline and: (a) has a
crystal structure as set out in Figure 15; and/or (b)
Salts suthoas acid agditien satsrhavearmensber dbhdvanthgey ovécthe @orrdspunting free

case. FOPOGRHE, the s (1 eni @ Bhgbe mbfe of 3 lphEAdiacshladsd Byer the

free base-in thatdbey:and/ or 20 (d)has a crystal structure that
bel ongs bel ong to a nonoclinic space group such as

. witbhie mara saluble ane hensenwilt be betierfosia ladmitistoatian de.ghibcinfusion)
nomnally a trihydrate since there are three crystal;

. wilbhave begsr #tability (B.9. imnsoves\aieifiife)ic unit but they are
not 100% occupi ed at ramtenperature and humdity.

. wilbhayemeftenthigraal stahddy,f or the preparation of solid 25
phar rmceutl cal conpositions, Accordingly, in another

. wilkbreless basie ang therefpisrbetientar Headminjsirationphar maceut i cal
conposi ti on comprisin

. vl fmve.ady@?tasﬁafgrp%ﬁy yl - pheny1) - (5- (4- et hyl pi per azi
r] ﬂXy -1. 3-di hydro- | soi ndol -2-yl11-nethanone

‘ wiil b &’t“ﬁ?"é""ﬁﬂ SE\”‘}’@%{F pAvROUSFeMtion,> as defi ned herei n.
—orm FL2 can be ared precipitation froma

* “@'EJ?QYF’A’P arlalty@@aeﬁerﬁ@@lmmﬁ% sol uti on 30usi ng acetone
as the_anti-solvent. Accordingly, in another aspect,

* WW@%"%U@WFV%E‘M'W%§ ctyityrddod for preparing

stalline for whi ch net hod conprises form ng

: %P%@BWPWQ%@ HSVHBEWEET/ 0B2007/ 003871 31 sol uti on
of formFL1 in nethanol:water (preferably In a 9:1
ratio) and then adding acetone to precipitate form
P12.
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Form FL3. I n another enbodi nent, the invention
WORbRIAHRS (2, 4- di hydr oxy-5-i sopr opyl - phenyl )4ﬁcf/énzoo5/003371

met hyl - pi perazi n-tyl net hylp) - 1, 3- di hydr o-i soi ndol- 2

met hanone L-lactate salt In a crystalline form

| ) ] fafd @@t j-on
e 354 0 el S8 o (DS 4

& 1@ RsHrRIeen peaks at 11.07,
l@é&q}g@%c‘}%ﬂd’ihgffeﬁr&?& ésﬁofo 18. 49, 19.28, 21.05, 22.47

. 1Rl Yewet pfymotShid RorMshad %&H&Ynas&@ﬁd ShRPsptdr@enested (i.e. the
further exhibits di ffractl on ﬁ'A‘%’ 291) peaks at

sglistormed wifh hydrochigric agid gad sylp 193, 24.56, 26.28,
27.06, 27.47 and 29.11. Most preferably t he XRPD
. '?)B?'?'E\‘QTU?C@PE?UB antially as shown in Figure 16 herein,

S AENENC AT o SRR e X
o e SELARE o 3 i S R BEE R o U s

(physmd)rsmmny NDhecteya taamice sfamility' Frleins Wt e compoodd c::arnbmslmed in
at.ur at d.so

an isolaef I e e BT & YRR M pict 7 et dh SaMuAle wan for
exampl@phéiﬁﬂdelmcmﬂy bocaptablé chfriers aflluent$ or adjdvires weelescribed herein,

ancer roygidl sl Ggione SOF HBBY 1B SHeea isgfmnan, o agorsnepior

for exanpleddrhaaperisl a’hsixsmbrnhm or enewe,i wlore usally tWidlee sndnpieiof more, for

wcomorS B S i, G REAE P Bk AR o

stored il ad isoidted salid fben prrdpafat tfa solsisfommilatipn in which it is provided in

sl SO ARG DA ol oY bPAAR a
describddr derdins eurider sodmpialir storags dcoadiions e witby diffler ari mg  tsolid-state

transforr%%y«%he ?é % n ﬁ)gc[ rQ’?icF ]d ehgérlaﬂm‘? nﬁlﬁtﬁa‘&lﬁb %&W&Eﬁtﬁﬁ‘ crystallisation,

recrysta(llﬁatmndarlsyw-ﬁﬂgerrﬂiaseﬁpnelpym) phenyl ) -[5- (4-
nmet hyl - pi perazi n-1-yl nmet hyl ) -1, 3-di hydro-i soi ndol-211]
The termaent¢rahygrescopich kad énerhygroseapicsy yandirelatnd tergreps used herein
t
refer to %B#%%E%St‘(félepe%ykb ?é%s}ﬁ%’lg S%V\&)%é?gmﬁﬂlﬁﬂa 3o Phédif bAA WSt of

at
water moamnm@mmw bigbareiatige hupridityp farr examhply 90% gelative

t I
hum‘d“ﬁ?ﬁ@*’"% o b4 3ol lh eplptafle ol GADIRAG oF sk Hmiay
and/or doinqt absgrp weder intg thabodwofthe cpygtal intepl wateshiy cpodifians of high

: referably, the XRPD pattern is substantially as
relative Nﬁﬁ/%&l n Figure 17 herein. Form FS1 can be

cmstalﬁﬁgpaﬁﬁg by preparing a saturated solution of the 1:1

See above) in 5water at roomtenperature and
in anotHe'f‘ Q&e& Gid Vlvéﬂféhriﬂoﬁ@ﬁ #BbrhpourRl 6f<a1é>roﬁﬁmal(1)at e the
form FS1. Accordingly, in another aspect,
i nvention provides a nmethod forrpyeparing crystalllne
form FS1, which method conprySBs AGrning a saturated
solution of formthe 1:1 in water and then addi ng
acetonitrile to precipitjt orm FS1. Form FS2 10l n
anot her enbodi nent, thé& invention provides
(2, 4di hydr oxy- 5- 1 sof} -phenyl)-(5-(4-
nmet hyl - pi perazi n-1-vyl ) -
, 3-di hydr o-i soi ndol- 2- 41 nethanone( Flphate salt in a
crystalline font, characterised by an XRPD pattern

or an a&i@44dEorPsHi théreBEih 'sBPstanEHIF chetilimeRsak at 7. 43.
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Preferably, the XRPD pattern also exhibits diffraction
angl e (281) peaks at 7.03, 8.67, 1511.76, 13,84, 17.50
WOZAep/0#81330. More preferably, the XRPD patt er nPEG/GRIT7/003871
exhibits diffraction angl &1(2er) peaks at 4.17, 8.09,
9.27, 9.65, 10.41, 10.98, 12.53, 14.55, 15.39, 16, 24,

By "sutiserglly ¢sline 8. fdant Hatdis c@rpaiind dorddula 2D ofSis 22 ﬁﬁimon

st gt b B, T S ey ot (1

or its sait® ey bexap dexist Sn%ecrystuﬁinél ematpleasti 6096 ofysiElira) dr fa@'least 70%

Ki For h _met hqd co L,ses SSO
orystalfi o Cot’ e 8% clfaleier e b Fyslaiengr Aleast 9%
crystallmeetop rattleaétesi&% g‘ystélhml omes Ierat 699%/ e:rysmlltrﬁ? or2 (M stt 99.5%

crystallplr e&p deﬂ ﬂ{t@gblfcrly%\ggh? 8r E)ﬁ?rlng Aa crys |ne her
More P‘gf?ﬁabﬁ” e e o PRRAR (1SS 9 fore, (o b spcted

from th]aamr:hmm@ns of fhivae)cthebare 99% to tO % erystaline, ffor eéXample at least

98% crgé‘ca Ilﬁ@téé@%@k o Wy <EEFR P o Rk 64 Sy Raifld, o 3 el oo.6%
crystalimeosy atibest PETHCBASGING 0S5tIIcast 8BE% prystatinahiryat fohe: 99.9%

=) hibits diffract I MD
crystall?ﬁ@ @r@%rﬁ@&qu% éfgﬁélﬁé(lé |988 1|5 6r2ac1|9028angoe2(7 )

r
e ot e e 2500 B BB 8 e
non-solyater de.gi anhyr:lmuﬂ FS3 can be prepared by allow ng for m
FS1 to dry for days in air. 5 Form FS4 |In anot her
In one gﬁbwmﬁﬁﬁm @rm%taﬂlw B @Fe mrbwlwgd (2.9. anhydrous).
2,4-di hydr oxy-5-isopropyl - phen

The ter tWWrﬁPﬁe?%Eﬁ?ﬂ merﬂ'h%qerwmqt emc%da.tm@ gessihilyiofithel presace of
some wﬁ&tmﬂﬁﬁﬁhgﬁaﬁﬁéb% lzéttal bf‘thé salty SE&! doleipid "cP%Fe may be some

characteri sed tern haV| ng a di

water PeRgnEon aurﬁaeapff@@ﬁu@g aﬂ#mnésteﬂ e%lnynﬂrtaﬁ@mthm the body

of the mt(é gr aygd;g owréaup bérﬁarﬁiyﬁfdu@%r’rrpﬂorﬁﬁ% g%%%@ﬁg@#&ﬂ@ of
water pE nﬂew!%ofg@mwnzsandlmos@ prefasably, coh@nrrfjeweetms Quhemolecules

of wate? BerXioleMile o BSRpGUINADIY exérhﬁlaﬁ'?ﬁ@a@ﬁéé 8f Watkhr t her
exhibits diffraction angle (28?) peaks at 4.64, 8.42,

In anotA&- é‘ﬁbodirﬁer%theb’iys%ﬂna]fﬁrrﬁﬁare]&hfh&d 18mER thé %ry%ﬁﬂlma forms are
7.20, 27.76 and 15

4,77, 25.64, 26.19, 26.73 .
hydrat Q}evaa@fcan&sn or SRR f&a'fﬂqu} wo@u@aw@mtﬁno;wt@@anon

more ustiwIPItd tirb GHUIGEURR dFavaBime. gFendoRstufadt weterdraRa nilediies of
everal weeks .at 40C and 75%

i,pcubat.i.n orm F for
water. ANRFHEE el iucalen maY aBRbsdpmasd n WG IHevisties ef molecules
of watep p:asedlels Iés%, thar ohy OF RXGthSrwiseop h@rﬁl-}ﬂt Mk bxarp Ié4whé?r@ there

o oo B TRURSIEH dac L Vel oo ol §3 B, o,

0.7, or 0.BaBENY afolsribsnf waiter PREiAnPpérisIBcdl v Eingouiif f racti on
angl e pen peak at 7.99. Preferably, the XRPD pattern

Other salvatesdndhide slsotmidiés awhieretidiizted 3fdkopopksolaks.7. 11,
9.33, 9.57, 10. 45, 11.64, 13.27, 14.28, 15. 60,

The crigaliBs fbim®Sdestibeil heidn, 8@1§||@32r110ry3;1(gg5l)&13r&3 St tRSr Qeystal
referably, the pattern
sructurp (Al s e e ofHBINEEEPBn angl e (2er) ' peaks at
32, 19.83, 21.08, 24.30, 27.28

The onytefihe fOfne’ 3l i Gypial shicres o RpsehafREierees) iage 2 humber of
techmqaemmt:mumgadmgre eqsmhnwny cnsﬁu@grraﬁhf_ X-hy powder EﬁffaﬁuEﬁ@(RPn)

oterer S 50508 £330 0 ok bt s R Hanstom

bl r e -
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34 Form F56 I n another enbodi ment, the i nvention

WORb@IkE8S (2, 4- di hydr oxy-5-i sopr opyl - phenyl) 4kckép2007/003871
met hyl - pi perazi n-1-yl met hyl ) - 1, 3- di hydr o-i soi ndol - 2- A-

met hanone sul phate salt ifna crystalline form

v e JFAFASHAPIRY e SRS PR b A i
humiditp gan ke analysed ydravimetricdiabbuesirption siriiéeariPls0 bpERPS. at
9.98, 14.45, 15.38, 16.97, 18.18, 20.23, 20.93 and

Determirtion .of Mbeecystef atrablupe dfhe ctRRtDUpdt tan rbef petibered by X-ray

om0 b 09 mos c s ree
describedg heegin arBi gUFuRianEntal f Coyshalidg@@hy,8C. GRvbeizzo, H. L. Monaco,
D. Vlte%c?f Fr@o EE Erﬁ D@gtrztﬁ]ﬁét@(shﬁd SHPL aht }Slﬁ# %atl&%al DR of

can be priepa
CWStallpﬂl'@pbWQH@ﬂh Universitit Rigss.01982 BRND-15H858678-4 §Hib), (GeBB5679-2

h/b)). Vv 2

). TR B e hoRS M BRI 2R fGroveniod & P8 iftatum of

single cigtal.s and crystalline forms of Conpound fil 15In other
aspects, the invention provides: An acid addition

A'tema%@ﬁ’s thescrystaline @fma‘@f%lﬂieaé‘amp)ﬂum can beranaliiséd dfy theesolid state

techmqué’bm}('-r% (Fowda? Eﬁﬁfabﬂﬁfgrw A z( D arf bbSiaidd ggt% F'alng to

a corrpound of th or an acl
Gﬂnven%cma{ methogs sueh as thase slescribed therain end &7 Indroddetionrie &-ray Powdsr

h
D ks e AR SNy e
presencgs ned ReRkE 4RRIioPPeVedsta ramdemy. bagkarounds dwolse I8z )XRPD

diffractogifard ingfARRUASL 18 cbMBolkr HEd Pddghe éﬁcrﬁ&hﬁlg/d her ei n,
a crystalline formof a conmpound of Th mul a (1) or

A com;ﬁﬂﬂn&ﬁl)d-r@dﬁm\hdérrpﬂrﬁ i %h&acﬁﬂséd |b?%étc9ffr§é‘ﬂi aﬁd?@ rse??f and

herein he manuf acture of a nediTca

'“terplﬂ'ﬁ%frspﬁﬁ'ag gt%diﬂ'@m%?r%ﬂfo@n £rre AREIAIoB SPactaIa o A Beses rgt relatad by

Bragg'sc eqeiitiohOmAsRdli 8ined, b()WHerélfﬁiﬁ Kovave@RbPodrf Pk thBode used:
nment of a di sease state or

a=intersBg it e fsivardl Grdffasion 2pge). " HETSh, HeraRRrcaRinpscdifraction

angle aﬁdmmrﬂt;ﬁltﬂeﬁg at'é)n'ﬁptﬁtdﬁt Wldbﬁtlfﬁﬁm bh@i’y@’@af nﬁ'iheaﬁl-rgy y powder
ate sa

aractcl, S 16 g fatacieripes. e et @i iarsit Sopygral pe sty
interprefedr simezf it anayole etrked abpériting 0n he AiréAHonOsf @?stﬁl%r@wth particle

sizes o ehbAomBRL borkict A asiions i amaien abge Louall mearsones
which edincide lrdhachhgtel i) afaﬁatzt The. [@akﬁmagnLnfmﬁ péﬂcssaﬂdtlhclﬂﬂe Feaks not
0 or efined herein, or a
rger tER TR aFiriatfon Sodlee Sbkpbanincse sated Pl o (1) or
t [t) th
e o 8 by Sy S e
crystallinnforina and tese aod desaibee iseort ddtsil oslow @andizkd argBgiisidas the

Hsp90. The use of an acid addition salt (e.g. an
Exarnpl%’l actate sal t) of a conpound of the formula (1) as
I ]

iperazi -1 dmmmmz rd@tham herel n, for the
manuf acture of a medi canent for alleviating or
The free déee iofidhe icemipnondl eh darmufa () chaschan &iuat] etoomxlstdﬁdat tidauh six

: Lyad: net for a

iferent FL(EAE s Sien, e (P8 Toie alvaied beftth 3 st FRgane

FB5) arerpuitaltiedh &y, ardfigree (thieifoimsndesiyratetidraein e FB3, FR4 and FE6) are
adm nistering to a subject in need thereof an acid
addition salt (e.g. an L.-lactate salt) of a conpound
of the formula (1) as defined herein, or a crystalline
formof a conmpound of the forrmula (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 conmpound of the forrmula (1) as
defined herein, or a crystalline formof a conpound of
the formula (1) or an acid addition salt (e.g. an

e T

X T R
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WO 2008/ 044034PCT/ GB2007/ 003871 36 The use of an acid
addition salt (e.g. an L-lactate salt) of a conpound
WOR0HH4038or nul a (1) as defined herein, or a CPSZEKEZDOWQSS'H
form of a conpound of the2Bornul a (1) or an acid
addition salt (e.g. an L-lactate salt) thereof as
stable idedin, nHu Crearadteristias ofl e arestalling Rirmsiddihd e FBEMARCIdECAbed in

Exam %fe%ﬁ\gi cament for for alleviating or reducing the
p . O o
I NClI e of a disease or condition conprising or

Fom-:F%”l' sing fromabnormal cell growth in a mamal. A
— —tethod for alleviating or reducing the incidence of a
di sease or condition conprising or arising from
In one emhedinmgnt, the |nvqﬁlommwdesd2mmwr¢xwﬁwanbmwbﬂimaﬂ1yl) -[5-(4-methyl-

plperazﬁp{f?fn‘{eiﬁﬁ ?g@llﬂ)dr& EHHHQI- glﬂ H%?h%% (r)]u g' d as?ﬂ@' tarm
Ghamcfﬁweﬁhyaaq XﬁPa@a@em hwmgr%dﬁramom; Engin cpeyls (26/%) mh®.52.0r m
of a conpound of the formula (1) or an acid addition

Preferaﬁ@' Ehe()@RED (Rtetr Ja[@tﬂeﬁﬁl? fszg%ék)s 4tRE %ﬁ{]ra%i%{l éieggg%lr)ng 15,21,

in an anount Ive in
16.11, 15373 1§r2§vﬂrﬁi2q039ret hod for treating a di sease or
condition conprising or arising from abnormal cell

More pEterabl, tHe )@Rpﬁrﬂmﬂem bRS d%ﬁfbﬁ@ﬁ)eﬁf?{"gf th? dtlﬁ]ﬂractmn angles (26/°) of

| ing to t tion
9.44, 1?8?‘1'11939“ E%&Q%%e'l%@ £)-08rang 28efBound of the formul a
(1) as defined herein, or a crystalline formof a

Mast prefengitdy) tise XRPDN @it :mshestéﬂﬂaup s 3o irfFigae! { hétBinsal t

(e.g. an L-lactate salt) thereof as defined hereln in
In another aspmt:ttheﬂﬁmtmw@rdmasnblrhéﬂ'loﬁ'lffﬁggreﬂﬁﬁﬁgf hgﬁtalliﬁe furrn FB1,
ence of

aIIeV|at|n or,.reduc t he inci
which RSB . ot HRBH G 7 G- BPBIOR-ReD 5. (4-methy.
plperazmbhwln-rwiyl)e‘laMdlrgdmAﬁhndidﬂ-zayI]Imﬁnoné hﬁnﬁﬁfaﬁ@ﬂg forandatsaturatad

solutiongiithpT afind it of t&%ﬂﬁﬂ%ﬁ@&@ﬁ%w@dem FRa.
f d h || f
Crystal I PH e uhbalR i§ &l dB4 ol RS0 rori £ (Heekeh )&Q@wﬁ’éﬂ?ﬂ

t t | £) .t f
nccorafly o Sndor) el ASILE " el RO isBalon oL teaing. fom
FE3 asAlefioeg derain, aﬁhlcnnenétbmcrmbmp(.éa) exposingf fonf dENetcLhin f6r08 period

; L _bi A nmet hod of inhibiting
suﬁcleﬂﬁgﬁa@:%égﬂ-mngbﬁg%F%wpﬁﬁ B@cﬁont acting the Hsp90
Form F# t h an Hsp90-inhi biting acid addition salt (e.g. an
— L-lactate salt) of a conmpound of the fornmula (1) as

defined herein, or a crystalline formof a conpound of

In anothereembedivent, (the invertion Zirovidesd 2, mchhydsndytﬁ-léeprgpylﬁhenyl) [5-(4-

methyl-hpér%ﬁ’h ﬁm%ﬁ’ltyi)h é—EfF\E{&r‘BﬁE&ﬁ %\fd;ﬁ qgﬁ?ﬁ%fm i &m;iajlm form

on” sa

charact@ﬂseﬁm angtRTP ga(tqrp haying ef diffractidneargilenpeale (26/°catys3a! | i ne

formof a compound of the forrmula (1) or an acid

[ e

P e o s ekl bl Bft24h ARbZHar il #3468, 17.00,
18.81 1@e?1q'i‘ﬂda30b'$ocess (for exanple cell di vi sion) by

inhibiting the activity of Hsp90.
More pr@%l@‘kﬂgm/p@@@r@\q?ﬁl%%bé %t%‘l% ?jﬁl") peaks at 6.73,

ar process or exa

10.40, 19@% éﬁ@ﬁ)?%?,ﬂﬁrﬁ%?i 1ﬁ»g'21 #band 26.961 y of Hsp90 u3| ng an
acid addition salt (e.g. an ',lactate salt) of a

Most pr&ferapi ié XRPD Ifbﬂttérﬁrﬂsﬁﬁ%’ténjel}:llﬁﬁs SR E dgﬁé Qe IT
crystalline formof a conpound of the H nul a 6 or
an acid addition (e.g. an L-lactate salt) salt thereof
as defined herein, as defined herein. A an acid
addition salt (e.g. an L-lactate salt) of a conpound
of the formula (1) as defined herein, or a crystalline
formof a conpound of the fornmula (1) or an acid
addition salt (e.g. an 1.-lactate salt) thereof as
defined herein, for use in the prophylaxis or
treatment of a disease state as described herein. The

B ¢ bl o p
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20suffering from or being at risk of suffering from
woodkeagage or condition which would be susceppéBB2ad09003871

treatnent with a conpoundyhaving activity against

Hsp90. A nethod for the 8| agnosi s and treatnent of a

' t. i.510 I C
n anoflee 28381 381 dhof 0B b G URIRE il o
which whethbdr can‘(umsms dissolviogn dﬂ,t4i-ctnhlydfuwrﬁ-mbptdpyt—pbfﬁsnp!)\{&-@hmethyl-
. i [ i 5 uld

porsE S B8 S SRl 2 PR BSTIPLLY B o caurson
solutiomand them yd@ugmmmmsmte tmnpredipitgte Winecrgstatline SormEBZ at ed

that the disease or condition fromwhich the patient
Crystalifeym fFid islsrcunstaltie i, alt ansiesaperty todonm RBS (e brjow)oort reing left.

patient an acid addition salt (e. g_@ an L-lactate salt)
AccordipglygtheoRyentien aso pravides enmethodifpr the peparatian rof ceyistallinerform

FB3 asadtﬂ’fnéatl'@rélh nﬁ!hfcﬂrrmaﬁ%d %o ﬂﬁé“@:?po%fn e I"”%ﬂl‘% 3ir &) a Heriod

an acid tion sa L-lTaCtate
SUWC'E@GPﬁﬂ‘?“létiﬁ“ﬁ@r%@'lﬂﬂﬁ@@ﬁ ﬁPlaF@vel Processes WD

2008/ 044034KT/ MDO7/ 003871 39 The invention al so
Eﬁm—FﬁEovi des novel processes for preparing a conpound of

the formula (1), anal ogues thereof, and their acid

In- anctheed efribodintat,t e ﬂv@‘atmﬂnprbwtié@ t(@ﬁ&il}ﬁﬂﬁ'éﬁy @I%@pﬂu'thlngéﬂMﬂ&H-

rocess internedi ates in
metny-BpREREe FimsthRL SElh e g S EREIanGnS - nack Arvstaley fom
characteriseairyt ArEXREBRRattben Rdving mmt:mna@@meﬁ%eak Rit 8HBSS
for the preparatl on of a 5 compound of the fornula

wher ei n process

Preferag) i XBED FRIPAL AeR eXpbte HtAcyon B RBhLRERIDH 12,15, 13.60,
15.77, tHOBHAE8EY, 09.64 120 20am2B983): PG 0 (3) 10 wherein PGis
a protecting group renovabl e under hydrogenation

ore pABHY 835208 i Bufb SRl 3R ABTRAS ot 77
8.15, 1032, 1682, 7.1602%:89,t338p aridl4FHhpound of fornmula (2) into
an acid addition salt (e.g. an L-lactate salt).

Most S, e R D REft 8 sl & gﬁfﬁﬁ‘ﬁﬁﬁ%@fgﬁ@ﬂﬁr .t

one enbodi nent, the noi e% A-Bis Cr-CF12.
Form FB3 iseatane seaipetH QS entin 76 5ameketive humlchtudforrﬂiﬂeaﬁtmwmneﬂntand is

therefor‘éhﬁutﬁﬁlb%b/ u& B kSl phdraceutidl &itht #‘tfo'ngl hﬁ(é@o%@ |%| Wother

typically carried out using a um ca
aspectfthe dwgniiane nsavidesdia wotith nf@ﬂbmﬂu@lpdl campasiiam comprising 2,4-

dmydmﬁm-nmadp»l-phan@%ﬁ@%éﬁuwﬁgﬁﬁﬁaiﬁ-m%@flw %%ll}i)\ﬁlr@kgmaélez-yl]-

methangpg 9’9' Resfoin spaElinerfpen %B g6 flefinas fmreidess i s used to

repare conpounds wherein IR 1 is nethyl or ethyl. In
__ﬁﬁ,FormF e enbodiment, It is methyl, i.e. the process is used

to prepare the conpound fornmula (1). In another

In anotﬁabeﬁibmﬁtent Rbei iaveHtioh | provi@esCoaeitdrog1s- &B&aﬁﬂfgﬁeh@ [5-(4-
pg thereactlon of "a co

methyl- 'H lg mg g ’ba d %:-lsomdnl-z-yl] methanone in a crystalline form

characterised by an XRPD pattern having a diffraction angle (28/°) peak at 6.29.

Preferably, the XRPD pattern also exhibits diffraction angle (20/°) peaks at 8.91, 9.95,
14.11, 16.11, 17.11, 18.48, 19.91, 21.57, 22,48, 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.

RTARL



10

15

20

25

30

(3a) with a Wttig reagent or other reagent suitable
for converting the group -C(=0)-CH3 into a a group
WO 10ps/@ep3- CH3. For exanpl e, the acetophenone ®CE{R2AT/003871
(3a) can be reacted with 265 the Wttig reagent
MePPh3Br in the presence of a base such as butyl
Most préfétabiy|iheORRD baitah insubstaraibiiyt @xsdrdew in Figure & hemigi ve a
compound of formula (3) wherein A-Bis C=CH2. Thus, in
From X-payodrirstallogsgpbg tstudiase itihag dveen doungdrtbatifores FB4 hae @agstélatructure

v, B35l oBEt s ARSHIS AL A L il Ao

at 293 W0h=h=2H PPl Apfx * Be= fyor B01.aTheayystal packing wiagramds shown in
Fi ureSdef' ned with a Wttig reagent or other 20 reagent
9 Suitable for converting the group - C( =0)-CH3 into a a

Accordlﬁl)gulﬂ mﬁ(h%b%e Atﬁ? We‘nwﬁ lp)f'o g’ﬁ-aﬂ'”ld[)oxyﬁ-nsopropyl-

ound
phanyl)- Eﬁ-@pnewl-mpemua-%ﬂwthyafﬂ @ﬂll‘&d@uﬁgnﬂql&ﬂhmgﬁﬁggn@ fraei hase
which ,3% Ia (4) below, or an activated form or

a |ve thereof wth an isoindoline of the fornula

@ il Bildtieol SO0AQEHBIET abpr 0201 KL
(b)

I{%;soé’%rgﬁﬁor nl.ﬁ’fu?& §§ Sef r%fdci:féhﬁe RbGHRGERS P Fahlb %QQIHPM&

fi1ned herein, which process

(c) Wﬁ.ﬁﬁﬁtlc@( Barbeldi€ af BROK bap=2 2, =6 QR WB @ HY =tdde and/or

or an activated formor derivative

fheldng thad Watlagohal) h
© 5PG( })ﬂf g%gmﬁ?ai?f&a%wggggof m gg cond'ltafg:aonsﬁpﬂ%E grblp such as

P44/n. |nvent| on further provides a process for the

Crystalllg %%ﬁg? @O;Fa C u A gggég)ag anpyqre‘grggégr tlgaz%:sfezgara}tlop Hi solid
pharma!‘:@.ﬂ?&éﬂ dompekitiong W&E@dﬁ'@ oin érl‘tﬁlér@sﬁe\ttathéﬁveﬂﬁmﬂpfdviﬂeé a solid

herein, or a activa gQerivatiye i
pharmaggitical, <oBTRRBHATY amrerf?@ ot eyt S SORrERHREE W B Brhethy-
pnperazmﬂldﬁmm)d%-ﬂmgrdﬂoﬁgmﬁdﬂuﬁqtl}memaﬁmegIfrve% basorpottistaifie form

fe mula (3 and (b)subjecting the conmpound of
FB4 as dgfingg, "¥3) to catalytic hydrogenation to renove the

In anotfgiceaptt, s RHES, AoV  Hhed 10 PrERe, Rueling Tom FBe,
which m&tﬁmﬂ:t compﬁm pdisshdieg | $2,4-dihydmxpdsieopropgpbahyiplS-(4-methyl-

t|n the 15c ound o r (2)
piperezfi-yaR A SRS RSGERGHE n Blhapdl e 4 saturatea
solutionRindahen add‘i@dl(mmawweatm prezipiiztaothe 4)yshaliine folm FB4.
i soi ndoline (5), the benzoic acid may first be
Form FB®nverted to an acid chloride by treatnment with

thionyl chloride, or by reaction with oxalyl chloride

n arohd LABORRERE e Rl R 2 TRIoRTs Aot em s

methyl-papemzm-wmmm B-dihydm-ladnddﬂf&eylhmﬂmauhh%r inder caystallinen form

crarscfsdf P00 AR (05 SRR il Porprdds oo
reaction may be carried out at around room tenperature

Preferably, thep¥RED patietre ﬁlﬁos?szibﬂasilf&'ﬂmmﬂ% (") apeake S T 10.14,
e net hod descri bed above, the
1373, tsg%éijé:a?qac%&?% %c an bg

reacted with the isoindoline
(5) in the presence of am de coupling reagents of the

More preférably.oherdtRRD gatemifurtharexhibitadifirartioprangle @8/°p peaks at 11.50,
14.60, RERL 11694 LPbRALH43 Si@REES of such
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-25 reagents include 1,1 -carbonyldiimdazole (CO), |

wo2d0sfagasg| ohexyl carbodi i mi de (DCC) (Sheehan epciszobroossi
Amer. Chem Soc. 1955, 77p¢1067),

1- et hyl - 3- (3" -di net hyl am nopr opyftcarbodiim de

Most prq%{sélﬁ%g%%ﬁb Eﬁtgé?‘h & %Bg%ﬁﬂal@%ﬁ%a i E@eﬁ,&g ﬁéfg?’l o)

In another" asﬁect,s te nver]t%ﬁ 0\%9&: %%é%hod Uop 'B?éﬂ?r@?scﬁ?sté\{ﬁ’déol‘drﬂ%ﬂs

agen aza enzotriazol
which memodl\mcemrmt h&ﬁsuh!tmgu d&rwmydroxy-SﬂSOprowl-pheny?) [5-(4-methyl-

xaf | t
pioerazif L UHHAN B R I EptshonB | SRERRREE B Zom a
saturated sblticroamd ﬁr@olaﬂﬂmyﬁqpr@yt anpiatefo Elfeﬁ )gtﬁiﬁgb% AyRvaline form FBS.
hexaf | uor ophosphate (PyBOP) (Castro et al, Tetrahedron
Form FB6etters, 1990, 31, 205), Carbodlim de- based coupl i ng
agents are advantageously used in conbination wth

In anothlar *Bfﬁ%d&l’ﬁﬁeu?r Qﬁ@kﬂﬂﬁéﬁﬁﬁﬁ ﬁ,iﬁl’e@ g'ﬂ'hgdrbky -5Asoprépy-phdty95-(4-

Chem Soo.
methyl-piReiRR O BB - SBisE lmﬁi-vamﬁhahe i achrataling, form

characte’l=@§c? by QR XRELY at?é?ﬁﬁkwgg’é itRddtiod aﬁlg!éﬂhﬁﬂppéaﬁ%QBGS
I'nclude EDC (EDAC) and DCC in conbi nation with HOAt or

Preforalribp r%%‘sefp%%rﬁﬁk%&xﬁ%i{? Retircspate, (0 TGt o0y S

16.08, 18 .48, 16.04,bre1yd, ¢0i08 hazol48. (CDI ). 10The coupling
reaction is typically carried out in a non-aqueous,

More pr eﬁ%tﬁm&f'lg éﬁlﬁﬂ% g%rn Hﬁllge{?%h@)ﬁgtcﬁfﬁ'ﬁ%non gnglg (Qé?é} peaks at 4.60

and 26,58. et hyl forrnam de or Nmet hyl pyrrolidlne, or in an
aqueous sol vent optionally together with one or nore

o LI SRS P i

| 4 V\herel n A-B | S C—CH2 can be prepared by
The hyo&@mmrdaﬁait%@fdhe 6amPaYTS¢ formide iBnkave been fgrlmd tororist in at
least fi vEkerBO: &%@forms of wh@ﬂoﬁ\éff‘(the form designated herein as FH3) is

stable in air, and four (the forms designated herein as FH1, FH2, FH4 and FH3) are
unstable in air.

Form FH1

In another embodiment, the invention provides (2,4-dihydroxy-5-isopropyl-phenyl}-[5-(4-
methyl-piperazin-1-yimethyl)-1,3-dihydro-isoindol-2-yll-methanone hydrochloride salt in a
erystalling form characterised by an XRPD pattern having a diffraction angle (26/°) peak at
7.34. '

Preferably, the XRPD pattern also exhibits diffraction angle (26/°) peaks at 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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OBn Me (18)(16) Schenme 1 20 The starting material for

Schene 1 is 2,4-di hydroxybenzoic acid nethyl ester
wOo(znas/omdidch i s nOnCacetyl ated by reacti on w t RCIUER2007/003871

anhydride in the presenc&f N, N-di methyl-4-

am nopyri d| ne to give the di-ester (12). Conversion of

Most préf@l%b%' tHRMEPD bAffdrnti® sititartidisid éhdwedn Fildre 8 herein.
2008 044034 / GB20071003871 43 acet ophenone (13) is

In anotlﬂé?ms@&@td thY ifvenalidn peviies s mithddlf)y pregdring crystailine form FH1,

which maliash SRS A0 50 1B e REh B elinc? I8 e 6 Badd of 2.4
dlhydroﬂ@mpib@?mﬁny (4-matrfyﬁplbelﬂazw1-jﬂnﬁﬂ'lyt)y1 SHulitoydr adizoindol-2-yll-

presence. .o ase _such as tassju 0 t o
methangyk e Ge® FPRER3 IR BEIGTIRNG T Skt 4 Eayp i i fickfoise
sat. Wth the Wttig reagent MePPI 1313r in 5 the presence

of a base such as butyl lithiumor potassium
Form FH2rt - butoxi de in THF to give the isopropenyl conmpound

(15). The ester hydrolysis to the carboxylic acid (16)

I

i anothgh ahBbfelY 8 husfitaf rodes (R AIRRlod S oRBoABIERY RS-+
methyl-pipehazin @metrtyd- h&dmuwsgndcﬁéeul}mﬂtmynm@ydmchloade calt in a
oryatalif B0 RRl by SR R0 Rl il s R G iie (Bord, moghc o
3.40. to a non-extreme 10 tenperature, for exanple up to

about 50-90 C. Conmpounds of the formula (4) where A-B
Preferablicfeﬂéli ﬁtiﬁ egﬁ AN P BRHiiGHS ré?l'ﬁ&?%h I@d(129f‘) peareat 5,89, 9.03,

|sopropen oun is reduced’
11.84, 187G, H@ 1@oi|$ é@pﬂﬂﬁﬂ G- 1|953@> 0 8% by catal ytic
hydr ogenati on, and the resultlng dlhydroxy compound i s

More pltel?&gb& emRefRyh %@n‘pﬁsrﬂ'\éﬁé*ﬁaﬁﬁ dfﬂfﬁab‘tld?ﬁﬁ 1 (QBIE’)%MSIEH 6.04,

r'lesence base as_describ
13.01, ﬁe‘%ﬁaﬂﬁcﬁ? %'éaﬁ-e%"c%g 21181 £4-2PetP- 91 2‘3@1‘?@%5? %%B@é”%?—%éé

rise to yields that are significantly better than the

Moast préfcabihs thé XRPD (:lteftis RObStanklg ke BRowminJagens Hereln.
PCT13320061001382 and make use of reagents and

Form FE3 4an beHiopaed by PlSHEHoT D 2 saitrha TR HRRbH R RTFH1 using

acetond faﬁmhtafmnmmECtAdc&rdkfglﬁGnlmogfersmleet Skmtlhmmen privddes a

action. se avoi ds t
methodt &5 AP, SUADRE SRR RO eKDg ooy Tofigs seturated
solutiorl GIVEmi FEIN irpDIA gheithen pdding acetératoqresipitaie forfr Bd2ss A")
for the preparation of a conmpound of the fornmula (13):
Form FB®M WO 2008/ 044034PCT/ GB2007/ 003871 44 with (a)
acetic anhydride in the presence of

In anothed iembiodiment;i thapinventionepioviges da)4+dihydroxy-Frisapropyl-phenyl)-[5-(4-
to a tepper of.,. u .
methy pRoPrE U LSl R <GB A Rpeianens PhyPYIorRE o i o
crystaliic!fomn diearéttprisaritdyl gn ARPDomatietrehpdnga diftsagticorangle (28(°) pgak at
35, the reaction of a compound of the formula (11) with
° acetyl chloride in the presence of a 5 cationic

i on-exchange resin such as Anberlystim 15 resin.
Preferably, ¢ ¥BPEX patim alsesxhibis wiffragtion] angle 2860 peekmat 19.49, 10.78,

. A T R e B e

i nvention al so provides a process ("Internedi ate
More plmferab!ys g )(RF& patteen furthenexabibits diftaction ergleuZ8/ b peslieat 5.83,

1
1078, JPaB 1 by s 8 Yo Y P o LB Ze TR AR B0 e,

27.03, 6O R Akand29b2 pot assi um tert - but oxi de i n THE.
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Internmedi ate Process B gives a significantly better

woxb@ldsds product than yield disclosed for 15p&f@g2007/003871
correspondi ng process stepgin PCT/ 0B2006/ 001382 wher e

n-butyl lithiumis used aS the base In the Wittig
[ ddi ti t.he. pot [ tert-butoxi.d
st R i PG BB BB bl oo
Lthi um. h ti be. i ed
vorm P bR kb bl ) WO BECEREEE 10 o el SRy o

dihydroméﬁmonmhaw-[5#(4-mdﬂuw-plpai'aizimil-tymnettmnj-tt,al-dibydi-@-cauirﬂelsz-yl]-

metrnkE 18358 Rl o ol S92 b b FIBE LSS Rl o

preparingethe hedrochloride salt fdrer FHSpebich mbthot nocemdrises (Drdisdotiesy 2,4-

R O N

methanppe deesbasef il eland, G) dddingothpeits aosoltfien ok hiproges tchloride in

: ' . i Lkal i tal . h ide .
socane (B e ERTP N Mo A BN ALAR b Tl e
warm efh@nalil water€9:.1: 25minh év)i sesding dhé seluiomaod retigingShe cantibe for a

. L ' AN r in, Scheme .
perod Rkl o RAPIAGE € RSy 1) B2 5612 el S0 hguns
the pragipitaéadsigrmiRt?. N- (benzyl oxycar bonyl oxy) succi ni mi de
(17a) in ethyl acetate in the presence of potassium
Form Fid4 honate to give the Z- 5 protected di propargyl am ne
é%S) the term"Z" referring to a benzyl oxycarbonyl
In anatfieroBispodiment nth) inwmian i RFevides K2.¢siygsaxs-Eyisepropylyihenyl)-I5-(4-
methyl-Qipér@lziﬂ'-ﬂylﬁ%thﬁeﬂZéﬂihyéﬁéﬂ-i%iﬁéd?fzx%f-lgefmﬁoﬁ@ hgalgiglalhgde salt in a

Jntrodyce the bhenzyl oxycarbon rotectin
cwsta""a%ﬁpﬁ@ﬂ*@rﬁm%&bvtwm 7R patiers having odififastioy Angle ¢2810Ipeak at
11.62. (19) in the presence of WIlkinson's catalyst in a

2+2+2 cycl oaddition reaction to give the Z-protected

i,SOl N ine 0).. The, hydroxynmet hyl group on the 10
Preferably iR KRPHA0] aied SHBHS CBABOD Cnolen oMy eoak a7 ko 15,62,
15.64, 1669, ¢aSH| 273\ 22067k baneswt ahwpybychl oride in a pol ar

sol vent such as THF in the presence of a

-hnt.erf.eri as ch Lriethylamne to give the
viore gAY B R0 baB b wBlye b g o heae ebs o,
12.30, Ni27h 1411y 1 Q0P el7aed, 18.2422).36, 24832672, 3NBULh@DR7 B, gi ve
the Z-protected isoindoline (23). Renoval of the

st DS B R S 45l WEBLRA 5.,

hydrogg;ation over a palladium on charcoal catalyst.
Form Fii$cao dey penasd fyTpresietatinn Fass DMR olatiorausiat i 10fdoRandh as the

3 Chj : ' sl lustrated in .
antsoNghE N ARGl G el e HIEHEn Brinis < IR B pigharng
crystalline, fopey Fid4 which et goraprises Zdnming lseturated solution of form FH1 in

I ' ' jdi sed to the
DMF anggﬁﬁﬁ%?’%&%géF}@grgéi%ﬁ%férﬁ]sﬁ%' manganese di oxi de
Form EHE di chl oronet hane, and the al dehyde is then converted
0 a conpound of the fornmula (23) by reaction with a

In anottt? "EABGEImBht, éthng iﬁ@nﬂ%zaré)\ﬁe)ge#?3%9%y&u’sﬁ.g%%ﬁ%néﬁo@ﬁpﬂéﬁﬁﬁ[g_@u

condi ti ons, . 1n
methyl-piperagietIolsHYDHyddinydro-istindo2 il goethamonen bydroehtoridsd sy in a
crvstalidy S ALRERRRe By S S 2 patt oy 3 SRR rtle 1T WRalc o
2.32.  anot her aspect, the invention provides a process for

the preparation of a conmpound of the forrmula (5) as

defi ned herein, which process conprises: (i) the

reaction of a conpound of the fornmula (24): WO

2008/ 044034PCT/ GB2007/ 003871 47 el PG N (24) wherein

PG is a protecting group (such as benzyl oxycar bonyl)

and La' is a leaving group (such as nesyloxy), with a

conpound of the fornmula (22) as defined herein; or

(ii) the reaction of a conpound of the fornula (25):
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CHO , N 5P 25) wherein PGis a protecting group (such
as benzyl oxycarbonyl), with a conpound of the fornula
WO(2208/044834def i ned herei n under reductive am naPCEGB2007/003871
conditions (e.g. in the prasence of sodium
tri acet oxybor ohydri de; and thereafter renoving
Preferatbie tie GRRD patjeror alsp elifbits dirackiyn WQEO%aﬂytpegﬁg mnger(ﬁ 79,
15.79, ?ﬁ q#? %gg}éycar bonyl group. In Schenes 2 and 2a,
g (20) is prepared by neans of a 2+2+2
cycloaddition reaction in the presence of a transition

Most preéerably,cthe 0RPRD pattesn dnsudistaptiailytas\ahiotva it Figuge-22 Rersin.
cycl oaddition reaction, the internediate (20) can be

rom S4By S HERKER) #57.5 ARSI B usng

acetongap dieeanti-saivedt.bi s- br ononmet hyl benzoic acid ester (26)
i S react ed tvvl t h benzyl am ne in a pol ar aprotl c soI vent

The ladtietRId ﬁ]@lﬂ? tlhé‘ cbﬁb@ur‘i&egﬂ f@f’rﬁulé @?its? it Bﬁ@ n@&ﬁf&eﬂrﬁl cEFLS) and

or r espondi ng al cohol usi t hi um al'um™ni um

two stablBdpTERATLE 2PUELEY gi ve +he

F dr oxynet hyl di hydr oi soi ndol e i nternedi ate (28).
_giormF benzyl ati on of the hydr oxynet hyl di hydr oi sol ndol e

| i nt er 3’ at %pls then carrjied out by hydrogenation
n anofiet, Smbgrimey VERtian: BEAVIAEs t&idgaihydrexyBrisepeanybphenyl)-[5-(4-

methyl{:m:emzirewmhw) $&3Ldﬂ%fﬂro-&blrﬂoﬂ2-g Hétfﬁin%\"n@t q_dlachate salt in a

erat ur out ) gi ve
crystallp Rt Resthy, &0 XBPPrRaei o omitcha (F53etion srlen0r) pesk at
16.81. converted to internediate (20) by reaction with a
reagent suitable for introducing a benzyl oxycarbonyl

preferaf, e KRER, RltePn 445 GG bRl wiole 25 pekeeat 663 13.10,

14.13, (4, 1722, h8.66et62,0 982, 221332384 ahd 28.0bor mate in a
pol ar non-protic solvent such as THF in the presence

ofp—i f se iethyl amipe to
More pfiferdhic e XREPL NS 11e5 035, diacfior andla ot agpkeait 5.1,
8.39, 11198, 95.20hdBid, r20uite L0sTE\aT, 130 22002 B304, 25200, a6)4B 26395 and
27.81. that the various internedi ate products formed al ong
the route have excell ent physicocheni cal properties
that are highly beneficial in |arge scale synthesis.
Most preferably, MR%MtﬁeeﬁiS\ﬁiubﬁanﬁﬂy a8 ghewnt in Figuret Eoserein,
Schene 1, the result is a synthetic route that has
Form FL1 gan be pranerediby ausnending (2, A—d:hydrcwf&sempwmnyn [5-(4-methyl-

P'Pemﬁy%n\%g\é@w%%gﬁgd %ofﬁpél ﬁg '}E"B 31‘?(?' fn‘-h;@t ﬁe in a mixture of

ethanol@nglaﬁwagég gi icd yeleme mtig h’éJB 5y adlctim Ldadiceacid to the mixture (e.g.
whereertHé'Lf-lbgtg ééi”&‘ IB( iﬁnﬁé’ ?’Hﬁ&r F I nHH alfdn%ﬁbggwfﬁggth%fnixmre (e..

requir ysi coC emc
by heatl"lﬂt lé'ltlhﬁlﬁﬁ'aﬁ@ilﬂr ﬁﬁﬁﬂ"ﬂgﬂ aneeemiaining aolitl)j storing #e elariflenl mixture
with sedtfiil ShoHnicRing dFARAIGL! n anot her

aspect, nﬁgnlanven |%§fg%\eghgé)}§ﬁ5%§és for the
Form FIRF epar ation of a compound of the fornula (6): WO

20081044034PCT/ GB2007/ 003871 49 R2

In another embodiment, the invention provides (2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-
methyl-piperazin-1-ylmethyl}-1,3-dihydro-isoindol-2-yll-methanone L-lactate salt in a

RO . . T .
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——wremE

ON(6) wherein R2 and R$ are the sane or different and
w028@kn434 Cl. 4 al kyl or NRZR3 forms a 4 to 7 nEfReBems7/003s71

saturated heterocyclic riggg optionally containing a

further heteroatom selected fromO, N and S and i

oyt pAAUEED) AR i Hoplidcn il Qo g
22.34. and Ca4 cycl oal kyl groups; which process conpri ses:
(a ii) the reaction of a conpound of the formula (7):

Preferab zﬁh th y"gﬁﬁ&h%?&e&}ﬁbu& BffRIcAsH hggeqmﬁppéﬁ@ma@bs 10.71,

enati on_condi tions e
198, 1o o T T3 o £ R 21 G, B3 3 b5 Ea 0
ycI oaI I cyI groups; with a conmpound of the
23.71 an??r r'ru‘fa (8): i 3 R(8) in the presence of a transition

netal catalyst to g d of t 9
More prejesepiyo SrEORBDARRIEssbeT PEUaR Agon sty U e & 24.30,
24.65, 26.853MRI28%6i ng t he conpound of formula (9) to catalytic

hydr ogenation to rermve the protecting groups PG and,

vost refeebl. 18 AP Pl S SemalA e SOt b v

e e R S B e 55, 2P SOt

that beldnigeeeidngtofties h’rmuclbﬂmspaﬂ;egrm;pl%pmhamcrysilaelathce parameters

2250 R0 e £ BRI b ol Rho oo 12 ’:

is showri indFigeadbirerei@f a conpound of the fornula (7) as
defined herein, with a conpound 10of the fornula (8)
Accordiragy, daf ancdierhembadimenty thé dnyentier rpeevidds (2,4-diydfaxy-dnisopropyl-

| T .
pheny)- TR ARt e BT Sy ot a R ihafione | Liactats
which isecxympgllire arfd: a 2+2+2 cycl oaddition (see the review by C
P. Dell, J. Chem Soc., Perkin Trans.!, 1998,
(a) IB87Bcrggesstmstire Be sefafub ineigwe 1Bhandph) . The reaction is
typi cal I?/ carried out in an inert solvent such as
(b)  haslaystal struchire sadefingd(hy. the coerdinates inEnble dpderain ans/or
range room 15 tenperature to 100 ) % in the presence of
(c)  hastaryatailattion paremeters gt 393 Kia=58 brdf & sS4 A5/ o=y = 90%
andjor WIkinson's catalyst - chlorotris (triphenyl phosphine)
rhodi um (RhCl ( PPh3) 3) .
(d) has a crystal structure that belongs belong {o a monoclinic space group such as

P2,.

e TR e TV e e Tl

Crystalline form FL2 is a stable hydrate which is nominally a trihydrate since there are
three crystal; water positions in the asymmetric unit but they are not 100% occupied at rom
temperature and humidity. Form FL2 may be used for the preparation of solid
pharmaceutical compositions. Accordingly, in another aspect, the invention provides a solid
pharmaceutical composition comprising 2, 4-dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-
piperazin-1-ylmethyl)-1,3-dihydro-Isoindol -2-yl]-methanone L-lactate in crystaliine 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
mathod for preparing crystalline form FL2, which method comprises forming saturated
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In one particular enbodi nent, the conmpound of fornula
(8) is a conmpound of the fornula (8a): R(8a) 20
WO 44034 Fe i s as defined herein, and prefer aBCY/GBE2007/003871
met hyl or ethyl. The conpdund of formula (8a) can be
prepared by reacting propargyl bromde with a conpound
solution of farineFifloinmMktha( A Watérs(prefcablgirea Xy 1 ratioh apd ittxan addindeatetone
to preci siug}. @T‘S ﬁ?etone in the presence of a base such
PreciRige48 carbonate. WD 2008/ 044034PCT/ G n007/ 003871
1 1n one enbodinent, RL Is nethyl, i.e. the process
-‘m—"?"s used to prepare the compound of formula (1). In

In anotl‘%? ?ﬁdnﬁ%&f %S Ven ggﬂt] i) db\?d Hﬁhi-glhgdllogly% @ﬁ-pﬁ%?iyl)s[ﬁ-(d_

methyl-pig ﬁtgﬁm-wmnetfwl)-lde‘hylihv@'ndsm @tylld'peihemneyl L@acmntps saltn In a
crystalhr%nl‘%nﬂ ﬁ&% e?geﬁgp%ﬂ'){ﬁfﬁ {Rén havi g%ﬂﬂﬁr‘&@ﬁn e(%al") peak at
eny nor e pa |cuI arrl S |sopropge

5.53. Novel Chem cal Internedi ates Chem cal inter nedl at es
of the formula (3), (3a), (5), (7) (5), (14), (15),
I t
F'referal:gqu X@ aﬁé’rﬁaalso é%ﬁltsadlﬁm@ Yfﬁ!%rﬁeékg 489 4816,

as_such, eac urther aspect of
16.68, 1?0i7h133 W&v"&ﬁs? 992802186 622 4B 24 %I bi t or Conpound I n

anot her aspect, the invention provides a novel

More pr&ﬁéFﬁ!ﬂW ﬁﬁb N(Rliliﬁ Eaﬁ&hﬂ’uﬂﬂ?er(é’chbﬂ:s di*ﬁéd:ti&:ﬂdaﬂ?;ﬁ e2er) VM&@R@ laf‘B 36,

represented
13.85, 19#8 2%%1#/1234"{ £3)%3. 24. 5%%@37&%?563@"8;2 *Wr mul a (10)
are any salts, solvates, crystalline fornms, tautomners,

Most préferaisiydihe XRPD ipabéos substritially e shdwreh Fajure TB @arein,
invention further provides inter alia: A corrpound of

Form Fi oS pikeBiec o, B3, i bE Bk B bl gt sdfiratea T
solution asingi Heptanenas et enki- w"é‘“ Wﬂ“@lﬁl Tieanotder aépett, the mventmn

provided, & TRARH (6F o F o VR A b ARSI R CBRTPLSgh orming
saturatetirsotione of forh FL1dn TEiErsmdthent aiding hnptahet foqgmecigithte form FiLB.

Hsp90. WD 2008/ 044034PCT/ 6B2007/ 003871 52 A nmet hod
stalllfnerfarrhe rbh thfoa;meal heetvessen -d d. iSsi _ 1 Bli5-(4-

U

The sulﬁ{ung]a%ldf dngl@%)ﬁst%%a ﬁﬁstgl?% Stgl'ﬁ'g (If‘gg%rﬁle%s@earnéil fr?u otrabltﬁsfgrms
(FS3, F$41 Eﬂﬁaﬂdll%&ﬁ)ng or reducing 5the incidence of a disease

state or condition nediated by Hsp90. The use of a
A 1:1 saibrprobadrepared dyf dissaiing (2bpihydrode-risentobupbenyl-Sr(4trethy!-

t

plperazifm gll)l t1ﬁ.?'e-8fhx ggﬂgt‘gcﬂgﬂ] m%tﬂérécgr{é ﬁé{% ﬁ{aéé‘g'l éﬁlphunc acid and
then evammtmgé@dbyleaspgo A method for alleviating or

reduci ng the incidence of a disease state or condition
Form F80nedi at ed by Hsp90, which nethod conpri ses

adm nistering to a subject in need
In another embodiment, the invention provides (2 4-dihydroxy-S-isopropyl-phenyl)-[5-(4-

methyl-piperazin-1-ylmethyl)-1,3-dihydro-iscindol-2-yll-methanone sulphate salt in a
crystalline form characterised by an XRPD pattern having a diffraction angle (26/°) peak at
4.79.

Preferably, the XRPD pattem also exhibits diffraction angle (20/°) 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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t hereof a compound of the fornmula (10) as defined
woBRgdsRiafbzs A conpound of the formula (10) as deftafsearoessr

herein for use in treating.,a disease or condition

conpri sing or ar|S|ng fromrabnormal cell growth in a

More pERISREY, the AR GeSF Lt IBIa U peion apeley B poaks =t 1065

12.89, TR.d4,cras) taf2e[ zm.sz,_am.mg 2299 23888,24002, 0AAd| 25.98 and 29.04.
corrprl sing or arising from abnormal cell growmth in a

oot o D et PBRIAR s Pl BB R
Form F%%”ﬂﬁ“%%ﬁ%%‘*ﬁéﬁ%?ﬂ"l{‘ﬁ 530 0) 81 Bl {17 b etabove) n

water ol eyomi teniperatareaaroithen sibfvbcadding aqatunlthietbm pracpitatctha formefS1.
cell growth. A conpound of the forrmula (10) as

Accordiigiyi ineandibercapeth the irventioraploviieaitsi mgthod forpteparing chystalline

o] c

form FS'I1 H‘éﬁ“ﬁ?&r:tgérc‘i ggﬁilg ?@ﬁsfbrrﬂ ng 9 QQ‘H‘%&P sﬁlgrﬂyr( lof ?ﬁﬂ% e 14, salt in

water audéherfachilmqemmdledﬁ R‘MIﬁtﬂfﬁUﬁES@lO) as defi ned
herein for the manufacture of 25a nedi canent for for

Form F&2| evi ating or reducing the incidence of a disease or
condition conprising or arising fromabnormal cell

In anothep embodiment, ention pevides (gﬂrdiwqr@w%{spng:pykpheny])-[s-(-*-l-

methyl@@@ﬁrrﬂﬂgﬂﬂﬁhﬁlﬁ? R %fmrﬂog’i EP?O oﬂﬂaﬁé‘l salt in a

g or arisin rom a
crystalling o chammeﬂﬁq@m%&.ﬁppa@eshw AREirastion gnols @BE) peak at
7.43. manmal a conpound of the fornula (10) as defined
30her ein in an am)unt effect ive in inhibiting abnormal
growh. A ne d for treating a disease o

Preferspgin die K Tk BRI T SSPIDGS (UFArBOR AgieaZkLy (HeRKko 1703, 867,

11.76, 93,8417 80l 2820l , the method conprising
adm nistering to t he rramml a WO

08/ 04 O 03871 53 conpound of _the
More. FEelpiatil i KX BSPRIETT Fher KPS PO AR 2RF Y Beaa 417,
8.00, 942v,i9ds, blCL41-|S'|EE9QB arrzﬁzs/lm/ssfﬁmat’rmfwsgﬂm%%s ,a18.08 19.47,
incidence of a disease or condition
24.21, %Rﬁy%gg@ F@‘:lﬂg from abnormal cell growth in a
manmal , the nmethod 5conprising adm nistering to the

Most prefarabsll, 'the XEmDopatttrofs substahtialiynasah¢d@)n Figurders erdin.
herein in an anount effective to inhibit Hsp90

m an! i sy (SRR BB P 0o

cornprigashdisschvingyCerpoand (M iin comeentrated -bBPO% iasd addipgtacetanittle (e.g. 4

vome Ao Bl I 28, 20T o "o

Form Fe®f mul a (10) as defined herein for use in nodulating a
= cellular process (for exanple cell division) by

In ano{h%P ﬁ?ﬁﬂohﬁt%rﬁhﬂ'leaﬁ(lkr‘(ﬂ&ny RlvidEs R ?Q!J-dlhﬁir -#l%ggﬂ:fpyl phenyl)-{5-(4-

ting a cel ocess for ex
ethvl@inﬁr@lmwlnwhylhh.ﬁmlmydlwlaohdomlmetigamﬁe| isjfhateseally in a

BT BBt B o 4 s S B e

543. in the prophylaxis or 15treatnent of a disease state
as described herein. The use of a conpound of the

Prefersfbﬂ[ ‘H@ RRPBOYatfdn Q%B'ékﬂﬁ]@ & ﬁg&uohoinﬁ[eh@ei‘f@%@scwi @38f11 24,

canent, wherei one
14.26, M)B@, 164, F8.536 5% 38,1966 d OHYy 89.82, 21. 77, 22.67, 2423 and 25, 36
phar maceuti cal conposition conprising a conpound of
the fornmula (10) as 20defined herein and a
pharmaceutically acceptable carrier.
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A pharnmaceuti cal conposition conprising a conmpound of
the fornmula (10) as defined herein and a

WO M#Beut i cal |y acceptahle carrier in a forRCEGERZoNTI083871
for oral administration. 33 A phar maceuti ca

nmposi tion conprising a conpound of the fornula (10)
More P"%fera@é/d dhe XBFDhpattarn further exhibis difcaniion cubley (286} ppakihbb4.81,
12.94, 1298/ 12662 110,98, OB 2071 aéa'@ 2817oP2¥ SHLAA 34 52
adni ni stration, for exa y intravenous (i.v.)

M rEzg%mnlstratlon A pharnaceutlcal osition

ost prefE5ARIYi 8P XIRTD B s BSIEntAll FGounan Fiooye 28 herein ned
F 5Eerel and a gharnaceutlcallé)acce ptable carrier in a
orm FSE GRambe repasee by gowing famdnoli® dry Taf 2 daygin ar-st rat i on by

m FS nj ection or infusion, 30 A conpound of the fornula

HQL%—~@1O) as defi ned hereln for use in nedicine. WO

008/,044034P /GBZOO7/003871 und as defined
In anotrfp BRfKadfiry ﬁ} SPHR BN (3 AT S P pheny D {64
methyl-p mtemt : 'I-fq!hnbthlﬂ) thydeﬁid&BMMtﬁtﬂfnﬁen sui#haﬁémﬁﬁﬁm% a
e formil a ef j ned_herei
orystalinsqlf farBEEHeh 080 XBRCSanen hiayla & liallonargle Bor) peak
748, condition in a patient who has been screened and 5has
been determ ned as suffering from or being at risk of

whi ch I
Prforab B8 LA OH 4 AR R Il R K 1 Fo a2
9.09, 9.34c10. 4*5 LW B AR P8 16211699, TR28 $255 1596, @3pi3, A8 68fanti 128,96
fornmula (10) as defined herein for the manufacture of

[ f of a
More prefor38, BRIRRPD Stk Rute SUABH: oftaco? e ToRD) Reaagon
8.42, 1336¢ é%ﬁéd%ﬁa. ha8t,bth43, dé 8s, 1#186d 2&575 @bfer Rag9f 2aAS, 27.20,
21763n9%Bgﬂ risk of suffering from a disease or
condi ti on which would be susceptible to treatnent with
mpound having activity against Hsp90. A method
Most Pfef%?blr.ﬁbe SREGhRaitesn imrubstantialinastshewn in bigureRchereiat e or
condi tion nedi ated by Hsp90, which nethod conprlses
Form F§4i dansss PRipaRel By MLy fofin $RIo eBiertf \ibd afac® and 75%
di sease or condition fromwhich the patient Is nay
RH. be suffering is one which would be susceptlble to
FS%reatnent wi th a conpound having activity agai nst
p90; and (ii) where It is indicated that t he di sease
Jt| n_fromwhich the patient is

in amfhgwe@a R tron G PPCProwtlng 12k Bdieh & AP R I 4
methyr-pmamzmunqlncéthw)hﬁ 3idtiyand-rRoind)2-#fnitaidreRe m@xtpmafé g8t Ain a

nc d of the formula (10) thereof
crystaling FUf Chrrcteiees o Y ATLXROP RAtteRLIavNg 3 SIfaqtien angle (28/bpenk at
7.99. isotopes and protected forms thereof, for exanple, as

di scussed bel ow. Fornula (10) includes conpounds Wi th

i sot op utio a reference t
Preferabf] i XAty pater AsAoeHfiLRA Sftarich aRolR (2O Rl 81,81 51§ 52, 957,
10.45, 11.84t1502% 1928, N&.60, 4616] 17.65) 18:84178.80, n 26 23151 erences os
and 26,240 hydr ogen |ncludes within its scope 1H, 2H (D) and
“3H (T). Simlarly, references to carbon and oxygen
include within their scope respectively 12C, 13C and

More preferablynthe DERPBEhtteFOfurisre extiisitsogiffiictizny ahgle [(28/F)0psks \42 4.70,

- adi ] e Irent of the

14.85, 15?1%73%%?@@%Q%?éﬁ?ﬂazagéﬂt@%%o radi oacti ve
i sot opes. Such conpounds are preferred for 30

Most preferabyg tea XREDupatterm is sabstafitially asshovmiprtigula@ienaesin. t he
conmpound may contain one or nore radioi sotopes.

Form FSZoanpbe prspacshbyaprepaingshycallowirds foirs FS5ape drynmyirbe usef ul
in a diagnhostic context. WO
2008/ 044034PCT/ GB2007/ 003871 55 Al so enconpassed by
fornmula (10) are any pol ynorphic forns of the
conpounds, solvates (e.g. hydrates), conplexes (e.qg.
i ncl usi on conpl exes or clathrates with compounds such
as cycl odexhins, or conplexes with netals) of the
conpounds Bi ol ogical Activity and Therapeutic Uses
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crystalline fornms thereof are inhibitors of Hsp90 and
woegFRsgnt |y will be beneficial in the treatpeRiGeesoronssn
w de spectrum of prolifermtive disorders. Exanples of
such proliferative disorders are not limted to but
Form FSEAN be sel ected froma carcinoma, for exanple a
———=tCarci noma of the bl adder, breast, colon (e.g.

in anotfe? dé?ﬁrﬁﬁ) nC P& ﬁl%ﬁﬁﬁn Wés(?ﬁhmgdréﬁﬁﬁﬁ&ﬁéﬂlﬂﬁé@l 18- (4-

n adenoma derm s

methyl«mnﬁramarvbn@thméﬁodlhv@mmmdol Zriiimethandne uﬁgplaq;ﬁceﬁaitan@ a
crystaliféOdr TRhlactefbéd by BA YGRS bR havilg§ 2QRABHELH arstié [26/°) peak at
| adder, ovary, pancreas e.g. exocCrine pancreatic
482. carcinoma, stomach, cervix, thyroid, prostate,
gastrointestinal system e.g. gastrointestinal stronal

F'referaﬁlﬂd f’fﬁé‘ KRPD baﬁgﬂnnalsé QixhiBiks A RtEA EAFRUR LT Ipalk BE BRGITAL. 45,
ic tunpo of |ynphoid | I neage, for

i e
15.38, 1@)?3@3 igﬁ% t@rQa"@rﬁ"ﬁm te | ynphocytic |eukaenia,
chronic | ynphocytic | eukaem a, B-cell |ynphoma (such
More préferdbhyf, s KRPEY gettdin G@ther kytitbitsotitfactidn argle (Pe/Mpdesie at 11.35,

gkin. s, | - in' iry..cell
122, ST o MU B RO 5e L TRLOTSe Bl o
tunmour of myeloid |lineage, for exanple acute chronic
Most prefg@blygithe(RPD paﬁaﬂﬁs aghstantially a8 shoswris Figure 22 herein,
refractory chroni c nmyel ogenous | eukaeni as,

Form Fé@' ?érnggl%( é%}ﬁlrs?utdl l@ %%Eg% sal%%éaeécﬁo " ocfo?é?qsésﬂt' (4&e 8B8le) in

er at
DMF andﬂMn‘mtobﬁUﬁﬁ@ngpﬂa‘@ th@fmaé’rﬁﬁa thyroid follicular
cancer; a tunour of nesenchymal origin, for exanple

Pharmdck GG ai<e8BF t‘ﬁIE #&&%@mﬂ?ﬁ&ﬂ&.‘)&@d cgétmwfnf(iﬁs [ C.ompound

(1 astrocytoma, neurobl astoma, gliom or schwannong;
nmel anoma; senm nonmm; teratocarci noma; 0steosarcong;

Inotheré%?ét@@‘tﬁ@m%r&@%@ﬁ&éﬁ kerat oacant hona; thyroid 25
[icular cancer; or Kaposi's sarcona. A further

. %%Hi@'&idﬂfanasaﬁtl{wran%ldm&&ﬁﬁ)ym V\R&"{H bﬁthEWoﬁﬁm:ﬁ (1) as

sarcoma.  The cancers may be cancers

dedinad hecein Qs %ﬁ@tﬁ"ifﬁﬁpm f greompoynd of the. éqméllasﬂw ageacid

M‘tﬁhn&ﬂ@‘@eﬁy aft [@idﬁtg k) &ﬁére@fubs'déﬁhadf WepGih] P&t use in the
headed " ods of Diagnosis" oup. of cancers

prapnviadssoriment o @s‘%‘se@&ﬁé@t% OQ@"&“'OB Fﬂﬁfﬁéﬁtw BY E'éE?O
tunours, node- 30 negative breast cancer, invasive

v Thewseel ancei dldtREstdeo A Liaciate satt) pf 2 companed of hedormula

@5 %@%&f ﬁélf‘ﬁﬁ'éﬁd or adyARIHd RrAef la do)ﬂ'ﬂé:hﬁm thd formula (1) or an
dition, other cancers are cal orectal &g, endonefri.a

s caseion 585 Joce, wn JosamlsT ek Gisreioss Khogd) BBt T the
akdactaf 6l mdaRamehORr ﬁecp?b[bhy‘lmméﬁtdafwméﬁéé'swe or

further includes chronic nyel ogenous | eukaem a and
sandtiop meedigied BYHSPR.pr ef erred sub-set of cancers
consjsts of ErbB2-positive breast, prostate, |ung, and

«  famathoctfor heemophyipxis AT reainenbotR disarefigte %Frﬁﬂ“&’ﬁ‘@ﬂ mediated

K FgpdcP rwvﬁkﬁpﬁﬁmt cd?ﬁﬂ%b@%@nﬁﬂﬂéﬁ{g toFaltsame& ﬁerié%adﬁé}bof an
acute nyel o d | eukaem a; nel anona assg_)gl at ed

A48 BN oA PG, BA- RBIECHAR O FTBRRANAE 1H&iPBT Y (1) 28 defined

Rtkin Bt 8 d@%um@forﬁrwr ega@hb@.lrﬂt 6Fhé ReHnuld (1B arl 4610 Wlidition
(G ST) hese E\%getlcu arly preferred cancers are

ﬁ‘il’l(ﬁl%ﬁél-ﬂ?@ﬁtﬁf@lt O@éﬁgﬁ'@'@drm@tctory t unour types
as defined herein. 10 Another preferred sub-set of
cancers consi sts of hornone refractory prostate
cancer, netastatic nelanonma, HER2 positive breast
cancer, nmutant EGFR positive non-snall cell 1ung
carci noma and d eevec resistant gastrointestina
stromal tunmours. The Hsp90 i nhi bitor conpounds of the
formulae (10) and (1) and the salts (particularly the
L-lactate) and crystalline forns thereof could al so be
used to treat other conditions such as 15 vira

i nfections, parasitic disease, autoi mmune di seases
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Somatic nmutations in the kinase domain of the
epi dermal growth factor receptor (EGFR), including

WwWOLBRBBR4a03d exon 19 del etions, underlie respon®CTAIENE7/003871

to gefitinib and erlotini¥ in non-small cell 1ung
cancer (NSCLC). Acquired resistance to these tyrosine
A Eﬁﬁ%ddﬂi&hbdaltq&% 3B l-RckRsealkeses cma gowicedt i farmula (1) as

second mutati on, n cin a ch as .
57080 Dfainti SYSBIBRLPYN (A 8 GHEPONRH o 5?%%9{ el icpeid
AddnieR Qalt (81g0 BRIL-atatesl) ithéraofatisfined Her, afdnauwm alfeviating

SRR TR
fn%, 5 A BTG o LTS 5B 4 B

@dpka d&ﬂwﬁéreﬁwbﬁhlmlmﬁlmaﬁIaoszmﬁouE&EERthesfonnula (1) or an

@q'ét C‘:‘d%té'ggﬁm r(ﬁ19b enc 't}Filgﬁ-'sgff eben\ém W the

wbfiFeeOle dfad mbhiaaméﬁahﬁanﬁvmihg E@Eﬂuﬂﬂg&hé |d\slﬁ@n€e of a disease
Chr oni ¢ eI o] g éﬁj%ﬁ%ﬂ%g The aberrant BCR- Abl protein
?'@te(ﬁré;ﬁ'c" N WEEH mosonal translocation and

resu in.a .constitutive actjve I nase

hinahed s BIBUSRTS i ARG e Thidance o0 o S EHRE SR R gonditon
hediatlby R, 3eHidb metisodh chrnpigescddreinitieping teiansdbjsct in need

il 2 2t 20T Arit .61, et ol o 2 Setrpold B 8 Férmupe <

éﬁb?fbieﬂofar@.eﬁ'\mmstalllﬂ@ fmrn'dmfcaéect)mmmgﬁ rthia; ilonmllt@Qﬂ or an acid
cells: hawever evee. r an cells sti
a‘tgﬂ"rﬁ‘;’i}gﬁg{ ik g%@at?&ﬁg)r B H@E%ﬁ Brs (Gore et.

B 100: 4 304 An t
n peioantion, 5% (0 arufhitate g %Hfd? SomRBpEl o e PhHa ) =

dsfinad Heegn Oorc iceystallineofoan of d—bmmmlmdrfﬂnhadmmtm (1) or an acid

t her a i s 20 uspall ted. where surgery.does .not ..
PR, o e Bty SR BBt A Gt AeY 158 1§ Bpating =
tisedsar oreoaditiom cqupridingor drisinguiodm abeerpabeelirgrowthi io@. mammal,
Hsp90 regul ation of the receptor would still be viable

Phs Lisd bl i acidh additien sstne.gian lLdagtmel sait) of a compound of the formula

e ied BP. & pirain B e E 400 b (her an

hofd osdditiork isaitiS(@.g, esme (i-lactald tsalt) absteot @si dsefinsd herein, for the

constitutiye activati nd .onco Sj -
FRPAPRATS ol Peseramat By sl e, Sente Sbspiiia) comprising or

amﬁ-&d ahaemlcéll didatiaimca mmenmeal, | ndi cati on of poor

prognosis. Miuch |like the activation of the ABL ki nase

Ammélhbd forhireating dseaﬁesmumditmn aonaprising f arisirgl ingrh eabnormal

J | i . 9
il eppfn S R ith ety sineBipST poARR g R ramgral an
atid 2ddifien salh{esy. an LEIat:ﬁte%hlt) ofa ctisp8thddfiteniorpulat{d) as defined

el g USRS AR 07D FompRI, gt i BUIGA ¢ dn acia additon
208 Q4éﬂﬂ.4l§6f§te6 BAOOMEDB &is ldddet chePfMFin diasnount effective in

Bt 58 Biy) "0 54) Nl 11 pi e el orna The
P84 B 5 3 o L 4 A

Idanm hérein| of ardrgstallinee fpinsofod cbrﬁﬁeﬂrla afnitie | foen®Ra (&Y er an acid
ﬂﬁl? %‘LE& @?;ndh.llacta]tg%@daﬁf@p? fgggﬁri QprenEOBJé)USe in alleviating

Aﬂtrwoiﬂgetlﬁt indidente @h 208isaike oplcendiied eompdsihg Sor @izing from
\/\gl I %?\Pé}ﬁﬂraw{l ne stinmulation of bone marrow stronal
aeneran rPWtENEMAMEEL 4 i ni shed t hr ough

downr egul ati on of the Hsp90 client |IKK Vel cade
Refractor/ Miltiple Myeloma 10 The Hsp90 i nhi bitor
conpounds of the fornmulae (10) and (1) and the salts
(particularly the L-lactate) and crystalline fornms

thereof can be used in the treatnment of vel cade
refractory tunmour types including treatnent of
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treatment. GA inhibition of Hsp90 and the resulting

woliﬁasio@ﬂ)‘éha“ on of Hsps are effective in preveﬂﬁ-lggmmmss?l

untington protein aggregagi on i n neuronal
(Sittler et. al., 2001, Human 25 Mol ecul ar Ceneti cs,

: - f
5 o S e R S o
(M otsedafingt Sietdinii otp OygtalineCiibmanfca édmpminaesf the formula (1) or an

R aRAHBY BA (£l SO ot L e BB el LG herein

farftihes manutacture ole madicaswsbfoGlor dlevigtingnorsizduging the mmdence of

[ a p , [ tg. .t actijvati
§, §808E o HRARRTED o AGL Aybffarihl YA o
g@yerluent |y acts as a transcription factor to.induce

HSPO90 and Hsp70. The induction of Hsp70 has been
f\nmem;@t tr glleviaing rarssiducing thefincidéncaemohita disease an condition

%I ecu argoﬂv\h %’b"?ﬁgﬁﬂgﬁg@‘f‘ 2%0’?%‘85?%3‘%@5 method

@ﬁbmseéﬁdnmatprmw@ the rgammal arg 2cid additiars s (e.g. an L-Iactate salt)
t

éﬁj&%dng@:{%:nég?fﬁgtﬁ fgﬁﬁﬁlgﬁ_ﬁ‘i ak %ﬁ%&i ﬂgﬁgﬁaﬁpé‘% Kalté] orm of a

évmmundsnfetha foxpmuta ?{l() BF 88 /Raid asidition|saltZeg43n LA@ctateaaﬂ) thereof

BE 2k cldtheReiBh ¥ driRpsfddRbd mnﬁ.efﬁﬁ Lbhdt

pr oducti on of pro- |cﬁ?'§ammt ory cyt I nes eaI

320( g)@ﬂ g%éﬁg&t@b%}ﬁbéég% ﬁﬁ/ﬂég fcoﬁ%nsﬁlﬂf?r ansrqg from abnormal

esit gnewifein a mmabt@ mgthaﬂ S“@WQIUQ adginigtaring g:hthe mammal an

hEIB 'aElUlilbﬁ’ Qalf’ 8, 55’38?1 L'&ﬂ%téé/éﬁ‘%omeé &orﬂbmu the BPrﬁHlF’iH a Qefined

55 erosclerosis

hw&m of ﬁa@rvmﬂtn%fﬁrm oy Galﬁﬂﬂhln%ﬁnféecf@llfmldﬂ 61)a8r 2n acid addition
I _ I B

SACLE8 L Rl W, 3o Sl 6 R e

ighjbit Hep§B ACtMityo7: 1- 10) and it has been pr oposed t hat

Hsp90Q acts as an autoantigen in carotid

At methedcfosr dleviatingy aiedueing dhe incdenres pbei fisease or condition

Bothbriel &F qeﬁdrﬁ Aeimat oaisp%?mhnint laerr%%{rﬁmofuaéq{&mod

of patients, tes ed who were suf erlnlg from car ot
SO pEPistring|te irasaminel #badd addfine salhte g @i lelectatrsal)

& Q%dnﬁaaﬁﬁa'dfsﬁ'le"ﬂﬁﬁl%a éﬂ E&‘Qieﬁﬁédﬂ hefeil&sH 4 'H‘ys?é}lfrl?efb‘i'rﬁ of a

Ther ef or e, I nhi bitor conpound

merﬁieof(th@foraw&l mpr am acid psiditign sait d%ﬁr an bdadateysaithinereof
bs tiefricaltaleiRth At AFbEtRe td Mhibk HapeD %et‘m&houl d be

useful in the treatment or prevention of

AlBRIpRERH Bf 18 S rmufADPAS BdiNed HoflificF dsd a8 8 fhibitor of HspaO.

includino but not Iimted to: tunour ancti oaenesi s,

BSREtHAS of mhﬁ:ﬁﬁ]‘@uﬂ?ﬂgﬁ Wh%ﬁtrﬁéthﬁdi Enmﬁﬁ%s‘j&cﬁ'@eﬁﬁlhg the HS%QO with

retlnos t hv IFnduct i on angi ogenesi s I s regul

59 Hap h@rlﬁlf&@% egdition §albf<m Qih'd'lﬂﬁtaie isAltlesfop corapound of the
& oI (2%5112 He ggﬁgﬁﬁ &%ﬁlg@ﬁoﬁﬁ %?? chRpB{iRd YRS formula (1)

B A A0 #1 @.: ABLORCEIRI SR haragh A denodi gt he
row h, angiogenesis and vessel maturation of gastric

gu rRsls @dl%%ﬁ%ﬁ(&@ Fbbdgctate salfleot 2 icampeund af thexiponulg (1) as

Bﬁﬁdedqﬁ%ﬁﬁr of Q%ystﬁﬁ'b Fin PG dompouhdt the ?&'ﬁ}lﬁé’ Pﬁ drlan acid

di abet es ition has a profound

Agditian @@ibl(ﬁP Qn gndslagiate salt) thengot as ﬂe@s@d aegein, mhﬁrmeyfor use in
R el o bl (G SBE RlBlos i apty of
He em 1; 94(1):194-201) and t he devel opnent of
hypertension in type Il diabetes (Kobayashi et. al.
2004 Hypertension. 44(6):956-62.). 30
| mmunosuppressi on and transplantation Iisp90
i nhi bition has been shown to down regul ate Lek, a
T-cell specific tyrosine kinase required for T-cel
activation. (Yorgin et. al., 2000 J Imunol. 15;
164(6): 2915-23.) Cardi ac di sease WO
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I nfectious di sease Hepatits C viral NS2/3 protease
is an Hsp90 client protein and Hsp90 activity is

WOoragepiiddasd for viral processing and replicati oRCTNYEZ00T®Y3871

et, al., 2001. Proc Natl 3ad Sci US A 1020;
98(24):13931-5.). Parasitic disease GA has reported

N:ﬁiéﬂﬁﬁﬂ arrﬂnaauliamg ﬁidellulalg 'oaéésd@@r éﬁﬁﬁﬁbvw Eén ams;w]% sbg,i?hi%iﬁng
asnoal u a I parum .as | um gr was I nnipoblrte
oy B HeRof (S5 B frid Aqeionnealt G duAbon agetn sal of 2
@iﬂhpw?muf m@.foﬁmlmfaad dafined g_eﬂaiﬂ,\og faamtalj lirie ﬁhh%lf aGdhipeund
r | an ral ns as I um al Cl r a r

s BAla 3} 6 B el aditps ey 2 Ligstate, sl G IHsieo as defined

Hareves defined hefdiner sal of the Devel opment of Drug
Resi st ance As di scussed above, nodul ators or

A ahidoidt siditionf satit (ees SInU-RibRtensilt) e bi @ingoand of tiedoralad1) as

AR PR FYSEeI{SPREY Gotogtebiag o 4fe fopula (1) or an acid

afiitiont ¢4 (g mahi ighRMte cRllt) Théreofaas | definéd rhgiidig Sorangd M the

t ts: (i Il eviati duci 20 th
MR Usethet o iRt 5Bk, 61 050HR4 RS ancy or
Hieiie S8 A i dcliop s 63 07 ectast A o g B OF 8 formula
(gy: 6 diefinaddierein be atrcqeta. Iﬁ]a@m e/ m:nﬁouﬁ@b:’fﬂﬁ ﬁarT(xm)(ﬂ or an

el ayji,ng_or_.Jpreventin onset, of .resistance, to.
S0 R0 el (B 5 ol Rntede, SERCInedor R PR i, dor the
mawdattirercf faimedisament) witdesin ti2bd médiameatiisifor abyrene or more of
@%%ng&%iﬁéhor .treatnment (or alleviation or reduction

e [

a'éemfe) of a disease state or condition
i at ed Hsp90. .whi ch net hod. canpr,,ses
R et Rl ol Bing S SSTEHRER oot etppulactate
sHit) oha compeuntd ointheVibremwda ! )t dvedaiinee harsirg tartzecrgstalline form of a

Gl LRG0 SR a0BgoR Al R S A GebtatP e thereot
asetefined benedn, amd mgihamhaceiticalytacceptalsla cagi@ncer dr ug;
(ii) alleviating or reducing the incidence of

A phashaecicd composition campasingl rangacid ialidifion @altr(eign@n L-lactate

T 0% BB Po B ol (ftast S ot RIS orm ot o

@oLod 40 reRamta3 007 £038d kdéiion dalt &yg.nan Diactate salt) thereof

4§ SRR B HenE BR s R RS offiel M 4 TR Slitatie for
gralydeunistrationeed t her eof a conpound of the invention. A
met hod for the treatnent of a cancer which nethod

A phpmacesticad wompesition compdsiag sanbgait mddifiomealf (blye madf-lastate

S BBl 5 RGPS A ReTEEE &, g o or

cogtpoodd obthet fosnya dbhel @k asid additior aalbéng. grok-lactate salt) thereof

45 8 vifil. ngt € U3t APoebd G 5B 56 mysutable for
rrrenterat admidistrgtiom dort sxeatpiseint intvavdncas {iveramlodnistraticmgent

(such as an anti-cancer agent), which nethod conprises
A iarmaseaticat gompotilien coinpeasing aancanip addition fsalt H{e.g., an L-lactate

' [ pnth iseas t ondi ti an

BP0 cBMpo RERCHR e DESRsRE el & &L rubiafilie forp of o
¢ameponad df tHea‘oa'Flfl!at(ilporanerctid additien baltl(d.gran Lilgctate salf) thereof
sensi tizin ignant cells. to an, anti-cancer .agent.

35 Petingst el i BRmasg Lty Brdhidie ERRRETCR 1EHTBltabte fo
intravesibas (9. ) tadnivisteation by dmjectionag énfiision(.i i1 1) reversing

resi stance 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 nmethod conprises admnistering to a

subj ect undergoing treatnment with said anti-cancer

agent a conpound of the invention. A nmethod for the
treatnment of a cancer in a subject undergoing

treatment with an anti-cancer agent, which nethod
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30 assays, the level of activity exhibited by a given

Wogmgm? in an assay can be defined in ternmsp@fchifosn

1050 val ue, and the conpggnds of the invention each
have an |1 Cso value of less than 0.1 m cronol ar.

ARG Aot SaiT (45 4P RAa s Sl BPa toAclfa b@%%‘rﬁwadm as
definageharpinh ay avwwataltmﬁ et ah compowd ohibe formulaé1) or an acid
a%uﬁ&?é’eﬂf (]%;ﬁ &R Q}’Iaéﬁﬁfe%a‘lt&'gllei'éb?‘és %ﬁr{%uqfe?éiﬁgfaﬁ gé%sfﬁg?éaeflcine.

heart ma nction subsequent

ﬁ'é%ﬁl s&é.ﬁ&{ s&f (d. Qeﬁ?L% &% of Qecoﬁ}p ﬂ%lf m”'sf“h as

arrhyt hm as caused

dfenedt herain) or am@tﬂwqtmmfr%mmsmmdeofﬁeafomh 1) @fan acid
am@mwr@ Odh ENRARE shit) Pieyddr a3 dofRER Rlere], 1ML ot uses

ent ifie 198 mut ant
mﬁf&&aﬁtefpﬂh ﬁap‘ﬁ |ayd @sdesgined elsewhegarhiersiin, V. N.
(1990). A SuEerf am I%/ﬁ of lon Channels. Nature,
An asidgsiditionsa (e.g Tl Hackrie el @i R comppend pidbe fmuirl TheRG

dm{eﬂﬂﬁréim dr%rbrgéiélnﬁhefonﬂro? a%ﬁﬁbum& thaféﬁ.ﬂm1gslt ﬂ goid

Ji an Curran Keati n

ataqwsﬁa“ (& avee holprtatel sakt) thereokas defineddierein fer uaed trgatment or
propfiAkis df SalsdhaCstAle ég)é:bhaihéh ln'fﬁgﬁeﬁ{‘ﬁﬁ@ ﬁ%s b&é éél"éened and

ot assi um channel Trud
been qeleringd asjsufferingsfamy 2k9e'n$at ﬂsd&ﬂi SF@)%IE\Qth‘-tﬂh a disemse

of a&ﬂﬁbn wWiRRGvoudd bu%aﬁbépnu\awtrgﬁﬁ{énf il alcBmpBEnd having
Vol ta AsngPOt assi um Channel Famly. Sci ence,

a?@@’@ E“@?Bt he elinination of hERG bl ocking activity
remai ns an i nportant consideration in the devel opnent

Thé usayf areatidl BtditionTt (@@ffﬁﬁ ungctafe saiPofl DEdMpbcling bt tﬁé%rmula
,4 ﬁlﬁdg RG actjivity and ood separati gn_bet ween
[

o) GETaiby PAA £ Sl BT SRTROUDS Of (he el () 8F an

atib edamameam(é gafanfl_qaarateasant;ihe?@cﬁ a8 dBBTEN HEIR, foptae
reater than 30 tines the |C50

g iaae o 4 FecBaertiach FRrmarBor BIoRhVIBNE Pf 7 earsasiate o

cmrman a'BaﬁerﬁWﬁmiﬂ%Cb&h sorieripd and has Basn ébt@ﬂﬁﬂﬁed 5&30
at._is eater, than 15 uM

ugﬁr 3 nﬁe'{‘% %z%ﬁ‘f‘ff?fﬂ’g ERR %%l%%ﬁ?ﬁé’éé@’ﬂ@t'mﬂh would

bep sogpeptible to edtrmient Wit 4 combalindiedArRy adtivifPabainst Hspo0,
distribution. Treatnent of pain. neuropathi es st roke

ated condi.ti on conpounds . of
ARSI I B8R BB TRt o1.6 Aopasi dateatn cRditon mediated
by Elsp90, twh:aﬂmeﬂmﬂo:@nqmew ﬁ)efsa-.rleemﬁg BQFatiatciol datdrirR! Whéther a

alleviatin eventi.ng certain cdk5 medj. at ed
o4, o eoeRc ol W L ok P ey b4 RUBSTG s one which
wasip det susbmlbilmtmatmanmma dempolied haﬂn@&cﬁnn} QIgRAENHA=po0;

o) o Vit RS RSB o i 0 ERESHCS
thas Btlkﬂptlﬂapmetaaﬂémmmmmﬁhg cmtmrmem aidteadtﬂt@arcéaltqe g. an

LTS 430 PR B TrBi Eh Ao i, o7 & Crvstaline

faomab Ia)domplo&nd)m; this &ﬂ‘t‘rm}mﬂ) of ars hitid Paﬁd:hor?/‘&lt o.g. an L-actate salf)
0 34PCT/.032007/ 003871 63 In a further aspect,
thfz"’%éé Sﬁﬁdd?? F'ow des the use of a conpound of the

NovelP.n ention as deflned herein for the manufacture of a
——ﬂ%é-s&@mem for use as a neuroprotective agent. In

ot her aspects, the invention provides: A conpound of
the invention as defined herein for use in the
treatnment of pain. A conmpound of the invention as
defined herein for use in the reduction or elimnation
of pain in a patient (e.g. a mammal such as a human)
suffering frompain. The use of a conpound of the
invention as defined herein for the manufacture of a
nmedi canent for use in the reduction or elimnation of
pain in a patient (e.g. a manmmal such as a human)
suffering frompain. The use of a conpound of the

i nvention as defined herein for the manufacture of a

N T R
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A compound of the invention as defined herein for use
in treating any one or nore of nociception, sonmatic
woaoa44834scer al pain, acute pain, chronic pai RCT/GB2007/003871
hyperal gesi a, all odynia, 3%st operative pain, pain due
to hypersensivity, headache, inflammuatory pain
The inve(rltihle ulmtprowd@l;anm\tdl protgssesrfor pli&pamg)a cotvheaid efthe formula (1),

ne ul os eta '
anclogupg el bR nBF 4P BHRAGh B8 S Bty 3RCanq afgo nove
process@sfon prepaanmﬁy iatermediatesds the syatheais of thegconhpoung Jof fordauk(1).

nmet hod conprises admnistering to the patient a
Accordirghg lia peothec aspact.cthé émieintien provides 20 prozes fqpdhie grefardtivn of a
compouhd'ﬂé %Lfé}ﬂ-nuﬁf‘( efined herein. A nethod for the

reduction or“e€limnation of painin a patient (e.g. a

manmal such as a human) suff.emringr'f rom pai n, which

met hod conprises adm ni ster| ;ELFO the patient an

ef fective pain-reducing o % el i m nating anmount of

a conmpound of the Inventipn as defined herein. A

nmet hod for the treatnen any one or nore of

noci cepti on, somatic pa vi sceral pain, acute pain,

chroni c pain, hyperaloes'a al  odyni a, post operative

pai n, pain due to %yp#sensivity, headache,

|nflannatory paln (rheunatlc dental , dysnenorrhoea or

i nfection), neufShedgrsal pai n, muscul oskel etal pain,
cancer WD 2008/ O4PCT/ GB2007/ 003871 64 rel ated
pai n or vascul ar pa

il ch met hod conpri ses
adm ni stering to thegypatlient a therﬁgeuti cally
ef fective amount of a conmpound of { i nvention as

wherein ®fis 1054 A6 eitiich plocessBavipibef sublirting Y& BhtaRfic #drogenation a
$g@£ g% 5 ‘ for use in the prophylaxis or treatnent

compoug PENBUIA(SK nethod for the prophylaxis or treatnent
of stroke in a patient such gmral (e.g. human),
whi ch net hod conprises adm nistefing to the patient a
therapeutically effective ardt of a compound of the
i nvention as defined herei A conpound of the
i nvention as defined herg for use as a
neur opr ot ecti ve agent. 4 A nmet hod of preventing
or reduci ng neuronal dgmageé in a patient suffering
from 10stroke, whi Rod conprises admnistering to
the patient an effect]ve neuroprotective amount of a
conpound of tRGT® on as defined herein. The use
of a conpound of th ventlon as defined herein for
t he manuf act ure of eBment for the prevention or
reduction of risk of tréke in patients at risk for
stroke, for exanple %%gatlent exhi biting any one or
nmore risk factors sel®etted from 15vg8cul ar

wnerein 1 1 ST BRHE b TATRAGRASR P hAAnAlER sl A%
CH-CHaicomBsGiyd arid, tWaien mhwe pirdduat a8 thl@fprﬂﬂsher &ifred bhsd hpereafter

oo GHFORRG B oGS oot e o L

jactate saly one or nore risk factors selected from vascul ar
i nfl ammati on, atherosclerosis, arterial

The prof26lingaprote P& is prefeiiablyet =nzyllarpgy. | | pi dem a and atri al
fibrillation. A nethod for the prevention or

The moietyuBtcao heddther SH-CHl; art@dM4y. i n patients at risk for
stroke, for exanple a patient exhibiting any one or

In one embodirmant khé moisty A-Bisl@Gdldd from vascul ar i nfl ammati on,
at herosclerosis, arterial hypertension, diabetes,
hyperlipidem a and atrial fibrillation, which nethod
conprises adm nistering to the 25patient an effective
t herapeutic anount of a conpound of the invention as
defined herein. A conpound of the invention as
defined herein for use in the prophylaxis or treatnent
of a disease state or condition nediated by a cyclin
dependent ki nase 5. The use of a conmpound of the

OCTFIE - e
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65 A nethod for the prophylaxis or treatnent of a
Wogwm §4State or condition nediated by a cygdper007/003871
ependent ki nase 5, whichgnet hod conprises
adm nistering to a subject in need thereof a conpound

In anothé?fen{dbaumemetﬁé hitietpA-BIRf crash;herein. A method for
l'eviating or reducing the incidence of a di sease

The cataﬁﬁléh?dr@%eﬁémﬂhi t;ﬂpfbaﬂ?ﬂér@ibﬁ@ubumﬁg sgehadimﬂw@ Nor example

whi onpri ses adm nlsterlngtoa

C
pa"ad'””s%f:%r@f’ i(l??"ﬁ@le'ﬂ‘ ‘?rh@?eé?ﬂa?a compound of t he i nvention as
Th i ned her e use of a CQQgﬁ%q & e i.nvention

e 3h°‘§‘spr88?5rsdﬁay ‘%r“é? ‘? BiePala fEABP grmyiia §1) R dts st propyl
and butyf s mblbguesl CRrafdraedy shedprobbaih (REE t@ﬁr_?ﬁafb e@mf ndk rRrdi R
e use of a

di ated by cdk5 35
is methylco %thno?et Ihz |enve¥t |Con agrdgfl ned herein for the
t t I
in one afBh 85" 1Y &, 80ng) [EhERERMe 55kob har SR IN 2ihiodh oynuis

(1). cdk5 or p35, said disease state or condition being
. ot her than Al zheiner's di sease, Huntington's disease
In anotheyremBodiment, &'ds ethgkob di sease. The use of a conpound of
the invention as defined herein for the manufacture of
Compourdsnefdiheafoemylaf(@) cahdeppephsedai theoreactimabimantcompound of the
ease state or condition nediated by cdk5 or p35,
fnnnma(ggfd di sease state or condition being other than a
neur odegener ati ve di sease. The usg of a conpound of
the invention as defined herei for the nmanufacture of
a nedi canent for the prophyMaxis or treatnent of a
di sease state or conditiop characterised by el evated
| evel s of cdk5 or p35. A#tqnmpound of the invention as
defined herein for use he prophyl axi s or treatnent
of a disease state or¢CoRaiti on nedi ated by ccl k5 or
p35, said disease §tatgHOr condition being other than
Al zheimer's disease Hunti ngton's di sease or
Creut zf el dt - Jadked. di'sease. A conmpound of the invention
as defined herein use in the prophyl axis or
treatment of a dis.. @t e or condition nediated by
cdk5 or p36, said dlsea-e state or condition being
ot her than a neurodébeneratlve di sease. A conmpound of
the invention as deﬂﬂhed herein fofagese in the
prophyl axis or treatnent of a disease state or

with a waagn@agérﬁ or Siﬁ%f ?é‘absm ﬁﬁﬁbl@lfar%oﬁ%ﬁ:ﬁf @ups—@g csastfﬁa iffo a a

axl s or rea ment

group -G&%Q@asfaf exqsvpie o‘fﬁaepﬁ RNSRCTE LOBPOHYD () 520 hegge:tEd with
the Wlttrg‘—"@ageﬂ' NEPSIEBF irAthe prbsdrel & fa' HaBe *é@bﬁ‘gs Bgtg?lgtpﬁlh@&' potassium

eimer's disease, Huntington's disea
ferf-bUtm@ﬁie‘eHGtTﬂFe'lﬂcﬂNEJ%R@Bm@eﬁi@m (R Mhaeihe® Bdinsitses WO
, 2008/ 044034PCT/ GB2007/ 003871 66 adm nistering to a
Thus, inp,aRqtiasl; asppchellg MeRtisHr PEOVides: & paassssalor ythet preperalien of a

compourﬂrmﬁe foPhuR (QPQ@QeﬁﬂedCﬁeréiH ewhnBN BRick&d cfip r%&'tﬁ@?eacﬂm of a
XLS Or treat ment of

compour GES-1oETHRCI38) BsohRIPIBBIRI SaMRcb ity Wila temsnippr other
reagent SuRAble $it AnobrERPHE gﬁi&g& -Ifﬂ%@b)mdmblﬁg,lagﬁ Dg=iHIgCH; han

a neur odegenerative ease, which nethod conprises
Alternatnﬁwnaﬁﬂ PheE lp?ﬁeﬁdblya cOR Fb@ﬂiﬂs ofithe %ﬁ‘ﬁ'luw@j Qah B prep:?rad rl]:y the

eytica ive anount of a conpo

reaction Ph@ F@Heasbea%?lpr?@aﬂ Akt temula (AkPelow. 6F aprwlﬁyneﬁipen or

derivativethekeof aihedH .s@xﬁdamelo‘s efesenﬁma %womﬁondl tion
characteri sed by el evated | evel s of cdk5 or p35,

whi ch nethod conprises adm nistering to a patient in
need thereof a therapeutically effective anount of a
conmpound of the 10i nvention as defined herein. A
conmpound of the invention as defined herein for use in
the prophylaxis or treatnent of a neuropathy, such as
a peripheral neuropathy, other than Al zheiner's

di sease, Huntington's di sease or Creutzfeldt-Jakob

di sease. The use of a conpound of the invention as

PR AL T o T Tl
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Anti-funnal, anti-protozoal, anti-viral and
anti-parasltic activity Conpounds of the present
WO 200843#03dn and their acid addition salts and PCT/GB2007/003871
crystalline forns thereof4lhave antifungal activity,
anti-protozoal activity and anti-parasitic activity.
Accordindfh), in RURheUaspact, dampoentida moviddea ipnyast ifonthapespraton of a
in eati ng inhfection, by _pathogenic fungi rot ozoa
compout af 58 Forenife LA R et Rt UCR BricRes HihissBl <
(a) theremtibly obs soapaureicbitie iorraula 44X, bbanl aclivetsponese ot derivative
1-181290. | grent, the invention provides
thereof\gl%gawagu@oﬁﬁgffigﬁmFge(|) and sub-groups thereof as

definedghergin for use as anti-fungal agents. 30

Exanpl es fungi include those that are pathogenic in
mapgad aofther animals, for exanple: Candi da species
such as i da al bi cans and Candi da tropicalis;

Crypt oc speci es such as Cryptococcus neof or mans

and Cryptgcoctal neningitis; AAQ N
2008/ 044094PCT/ GB2007/ 00387H er giw speci es
such as Aspger gi | t‘ﬂs f um gat us,“ASpé€r gi | | TFe‘VI(lg) and
Aspergillus niget, M crosporum species such as

under aniderfospiog gemdidenss and M cr ospor um gypseumn
Epi der nophyt on species; 5 Trichophyton species such

The invenfiom futhes oYides @ glacasmTor the pIsERRReD AT AsriRgres A thedormula

(2) as d@ﬁ%dﬂérﬁh,%ﬁ&ﬁ BRhcEsPEdirisePi der mophyton floccosum.
Exophi al'a weneckii; Fusarium species such as Fusarium

() #8leakionld a é_sﬂF_&H&r bPthE FHANAK () as Befiiedi hérbiniMof RAGicEvated
such as Penicil

| diumrubru Al'ter mar sp es; .

form or garietiyey therasf yyithy %Fgr_;npﬂwﬂln 9%8'@9{%"% & @?rﬁﬂﬁ? heggin, under
amide fﬁﬁ\iﬁq SSriRIvPE ite! Give ReRivBUNnd DIBRE forrle @y, arr kttti ;|

yeasts, for exa&% e_Saccharonyces, cerevi si ae. and
(b)  proisiee fop GRMBRWY ekformel () [HCaiRYS SYAMAEBRIAN 19 eppeve the
protectii.y.gmﬁbé PSR iWheh QUR ILC=CHi, 36 jtleaRéBrobp #cBaS af ikdbrady! group

I St opl asna cggul at ung 2? cci d| ode sg&cl e@f' i th

and, whegthe REeqUst &1 s POpesS 18a Tref, §ase eiEaHg - alicpplly: fuwertng the
compoutid W AemuRN{2y Htd' B beid bEatidneafTeig0 n RAAtatdeaIt onpounds

of the fornmula (1) and subgroups thereof as defined
Prior to hrgé%ng tlfleo [)a#z%?c gr.:sld ?ﬂtvbit_hpthg 1-is?:fnou"i‘allirmagl &S’n {h%'benzoic acid may first he
converted to an acid chloride by treatment with thionyl chloride, or by reaction with oxaly

chioride 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 altsrnative to using the acid chloride method described abaove, the benzoic acid (4)
canh be reacted with the isoindoline {8) 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 1,7-carbonyldiimidazole (CDV), 1,3-dicyclohexylcarbodiimide (DCC)
(Sheehan et al, J. Amer. Chem Soc. 1955, 77, 1067), 1-ethyl-3-(3"-dimethylaminoprepyl)-
carbodiimide (referred to herein either as EDC or EDAC but also known in the art as EDCI
and WSCD!) (Sheehan et al, J. Org. Chem., 1961, 26, 2525), uronium-based coupling
agents such as 0-(7-azabenzotriazol-1-yl)-N, N,N', N-tetramethyluronium
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25 Exanpl es of protozoa include: Ttypanosonma nai;
wolBbsiuesai a species; for exanple the L. donovagtiarien7eessT

conplex (L. donovani, L. gonfant urn, and L. chagas%

the L. nexicana conplex (3 main species - L. mexicana,

haxaﬂucirrroapl%gﬁﬁ Q?ﬂﬁﬁ'ﬁl aﬂﬂg:hbs%ﬁr@glﬂﬁﬂ%glnﬁbugh% gg It£ QRLE Ss 1enzo-

Opl annia Wt
trlazolylrbxytns (pwirolidinedphasphenium( Vexafluorophbsmbats S(PYBOR) V(Qastro ef al,

Tatrahegﬂé)éa'?_gﬂérlss’ 1éﬂp6( g’l) ams& ﬂ‘b%dhrﬁﬂ%—b'a% Vﬁéﬂ.rl%in% agents are

peruvi ana) ;
advantagag.lslyauﬁgd in cornblmatma W[tht t‘lh@dr@w%a;qmngctnm (HOAY (L. A

| d
Carsne 181, el 1390 URUSHS 14Okl 58 ko
et al, Cf@m ﬁepail%,?pﬁcmajem@) Prgfprred coupllng reagents include EDC (EDAC)

and Dcé%%@éﬂ%%}(@&@gﬁﬁgg{’ﬁ?l 68 Exanpl es of parasites

I nc parasitic worns such as: paraS|t|c r oundwor s

One paﬁaﬂﬂr RbpMffREhent dMPbEPEDEIR corBihatdriwith OB WOr NS
such as the parasitic trematode worns, e.g.

A preferfschctb RSP AFent RS P0arBon{BmidareBLCDY). al so provi des
inter alta: A conpound of the invention as defined

The ca ﬁg?l‘e&cf‘@ﬁ mttwcauy danfadPdi@ im ¥ rdighuebus, rrﬁatpﬁﬁm sdMen@such as

r ot 0zo asitic disease
acstoniiigy dpiash, QAtrSYITas, dclaOmeaee. dmaiNanaBReage N
methylpy@oliahr@s &P ¢H umaﬁabmspm\tm npﬁmranyammia? vilthdbree ars e1ofs ﬂiselbla
response

ndi ti cha acterise gly nt| bogd
°°'5°"’GH§‘?)9 S 1§ egprngd cob’ﬁﬁ GRE- e( RECTIN DAY | grpagged out in
the preséﬁﬁe oes r;Eﬁr rﬁbﬂenf iy béd&efdﬁ‘mumplégalfeﬂflm aa}lmmﬁh:mm"e\}hfymmme
treatment of a fungal, protozoal or
or N, N—%ﬁmﬁpﬁ? Mese

fU&se state or condition (other than a

di se tQ P
he corfbgf gt Fple, @) whRa M e o RO HERAISH By dhespequhoe of
reachorﬁl@hnwnire&t:lmmb by an antibody response to Hsp90. 15 A

met hod for the prophylaxis or treatnment of a fungal,

pr ot ozoal or parasitic @Pdease state or condi 'i:b%‘e

(oth Mehan a di seas te or condition due tfo?

HRlL.a ETMU r exa %&@ di ate or
co an respd to

Hs vvhuc.bmmt hod conpri ses aaﬂw. s%erl ng tg a °
subj p in need theP a conmpound of the MNventime as
def i d herein. 20 A mpQ d of the invention as

def if8d herein for uslg i n'the prophyl aximneek,ca,eat nent
of a fungal disease state or condition, foge&yanple a
di sease state or condition characteri sed by an

The use of a conpound of

25f or exa

¥Ee sk > erlsed by &
ant i Y Me€Sponse to Hsp90. [ A 8"t he
prophyl axis or treatnent of Oanfuﬁgal(oﬁl"@@'ése PRy deor
condi {1Bbn, for exanple a di Sfgse state or congisfion
char act eri sed by an antibody response to Hsp90, which
met hod conprises adm nigghghkAd to a subject in need
thereof a SOCon'pound of the invention as defined
herein. A conpound of the invention as defined herein

The startisig ruat@nahforp%?mﬁ i g2 4gihydsyprnzeic acd, medhvhgstentd1) which is
monaaéé@ﬁl&@&'?réﬁccﬂﬁrg V@th Hﬁétlc( §M%rlé§ iR tHB BrBdance- & NaN-dimethyl-4-

eni ¢ n
amlnopzm g@gAMpg@gbﬂii%@%yggst@gof the di-ester (12) to the substituted
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The use of a conpound of the invention as defined
herein for the manufacture of a nmedi canent for
WORpeiM#MBiing, arresting or reversing the i nfecPCHEGEBII7HA3E71
ani mal (such as a manmal 43e.g. a human) by pat hogenic
fungi. A nethod for preventing, arresting or
acetopharmnar(ﬂhg dchieved by cedating abmpnumh {1B) withSrituorersethabesulphonic

andﬁ%ﬂ%%%@ cR D4y B9 591 U Bl (19

is treated mithamshzyl bromijdelndheprasincd olve hase suchsasipftassiomicarizinate to

ive o SpEFETEY o b Ao AE B RBeieP P

the preserxscefi obakectushvaseny! fithiwh or poaissibe tesdutsixide indiHfotengive the
asopmpeﬂp: éd?ﬁ%a&m eqeL%@éstgﬁhy&sgs.gqpqha Jamax{ntbeaaawé)a&t HpRally

or t axl s or reat nent
carried autpydfeatmentoviean eaqy@mssslkalr wmlmvdromdg Hshdrdgtarsiym sodium

t
oS T s RIBILR T o8 Larhed R B iR 6 o
an alcohsh (gt methagel) anddhe reactign niMUES 51 ypigal herterhfo agantgxireme
osition conprising a
tempera&x’?e f%ur%n?é%ﬁﬁr@gﬁ?‘?ggeas def i nednﬁer ei ngvvl th an
ancilliary con‘i)ﬂ(?’und which is an anti fun%%q &ent g
Compougds 95 dne Tarmuler (M gunera B s CHﬁ%%g@, argdh @s descn ed in

Scheme! f“éﬁ@éﬂt QRatethe ASoprogshyn %ﬁl'pﬂurfcp (18)S€ redudedersefit i diresponding
reduci ng or reversing devel opnent of resistance to

|sopropvbﬁ°'aﬁ'€“|'“q‘ bih gatplvig é‘H‘i‘rc’QﬁW"!‘:‘npf‘B‘f %%”@D&Q’Mﬁ‘r%‘mmpm‘“d is

then re-BeHziaRAHSehttonaGit herzPl KbRIdRDh Yhe pregide dfldeRle RORRGIbsd
co-adnministered therewith. The use of a conpound of

above. the jnvention as defined herein for the manufacture of
a nmedi cament for coadm nistration with an anti-fungal
The reskB6seqadride NMustkAf@ddh Bgwmie Or abovd ghasassd it6 Vgantthat are

sgrifcatfy befef Sobnoies Y B e oo % (i ERne 4 of

F'CTIGB&DOEIE)G‘Lmadmda@ﬂné usaf iregyento and condjiios that anat better suited to

manfa B Pk AT RGPS 2 TReCHEPr B FoHtpebee o

large sqaaat sﬁﬂhesﬁa the raamnmeqpensnaeahown \ihiSzhemet h asloiderthe ireed for
hromata JStEI%gtOthe patient a conbination of an
chrom g%liaP 'ERH B{A'F' l(l‘,lent, anti-protozoal agent or anti-

pocorar RS g oL COBRRG, T IIRRERY rr e
prapam/mmmrmzam@omn /U A nethod for the
prophyl axi s or treat n@@zh (or alleviation or reduction

of the incidence)yd di sease state or condition
medi ated by |isp9 I-(I) h nmet hod conpri ses
adm nistering to a ctoin need thereof a

conbi nation of a conpound of the invention as defined
herein with an anti-f%hg¥P, antilB}otozoal or
icC 5drug, wherein the di sease state or

which P@%%‘*wﬁ&%d. ated Hsp90 is the devel opnent of

(i) the reagtorsofaneanpaying|eét prmmlaﬁbﬁl anti-protozoal or
anti-parasitic drug. Ad® &od for: (i) sensitizing
fungal , protozoal omooar,5|te cells to an anti-fungal,
anti-protozoal or antiyparnasitic drug; (ii)
al l eviating or reducing. tHe incidence of resistance to
an anti-fungal, anti-protozoal or anti-parasitic drug
© (iii) reversing 10 reststanétto an anti-fungal,
anti-protozoal or anti-parasitic drug; (ivV)
potentiating the activity of an anti-fungal,
anti-protozoal or anti-parasitic drug; (v) del aying or
preventing the onset of resistance to an anti-fungal,
anti-protozoal or anti-parasitic drug, which nethod
conprises admnistering to a subject in need thereof a
conmbi nation of a conpound of the invention as defined
herein with the said anti- 15fungal, anti-protozoal or
anti-parasitic drug. A nethod for the treatnent of a

b= et ol R
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A nmethod for: (1) sensitizing fungal, protozoal or
woRddsaRldsg cells to an anti-fungal, anti-prot ogepizrs7/003871
anti-parasitic drug; (ii)galleviating or reducing the

i ncidence of resistance to an anti-fungal,

. ant. - aal, o I~ Ll idlih ol aNALiH Kshting,
with (2) &bt B0y RER i frediios of ALl B, (ol BRI Réting
e.g. to mieipepEtasoft Uy tcabayt 6Di% folipyies ity 6 itiflyorqraethargsyiphgnig acid

an L4 'ﬂﬂg@_" N roBmQbmpeature): ofNti - parasitic
and °pt'§?iblg!;°%@§ éhcsé’el ayi %Gaglf Lﬂprp g@ent ?ng L{rﬁ’; onset  of

. ' iradrild A1) witR tacell SHIGHERAR tRd presence of a
(i) the redetor tﬁﬁ?%@?@?&‘ﬁ@ﬁ%{%&%w bR R ARG,
cationic shruey - ch?MQ?Sme@Bté@ﬂﬁﬁ't'ﬁte?%ﬁﬁ;hi st Sri ng Itlo a

subj ect under goi n reat ment wj sai d anci .
lnterme@atepamwswcsmﬁﬁjdwf ERBPPYRFL K3 Jhat are Bptisrclyn the vields
disclosed$6EthD corrésgiRkINg hrodtiss ihReCT/oEZO0EMAD1882.2 fungal , _

protozoal or parasitic disease in a subject undergoing
The inveitRRdIE prodidel PProdsds V&:[ﬁtﬂﬂﬂédiiateﬂhbbeﬁ BY) daiak poeparation of a

anti-parasitic drug, ich 5 nethod conprises
compouggd of hredeed'a %o a subject in need thereof a conpound

of the invention egmdefined herei rEOMhi ch nmethod is

characteri zeghdy Llg resistance e.g.

to said anti-fun anti-protozf or anti-parasitic

drug). As descri-hed~gbeve in the gfuct ory part of
this application, ecogpounds havi ngydisgdO i nhibitory

activity have been fotind to exhibit potent anti-fungal
activity and premgnt the 10 devel oprmetd#B) of resistance

to anti-fungals and in particular Hsp90 dependent )

b radog! scampeung ot gl 1) tr el stodiaiener o v
presen%% 0@6%‘}?}“% "\?@é‘#eslﬁanc‘:é to comonly used anti -fungal

L 5 } Id disclosed f
intermeBfe2 Prbfl Yy By sclier AORRARSRBloah Yl isclosed for
the cormspbmding prytesEtep in FHIHCBROGEMHIRB2 avhssg Selatyd dithium is used as
condjti L1 . he udhen- | BSde[Chktt
the bagg F’h{hﬁ@@ﬁ%?g%cﬁét%if'S%a loﬁf‘ ;[Jﬂgézsé%%ﬂuas the azoles, in .er
suited tomTaamLfaguingscale process than thutyhkhiunt aprhiie repqlige caryhe carried
nLi Wil eaatR hBusBr & $eiiltyl lithium
out at ri%ﬁ}\?etﬁh%%ﬁdhﬁr%;‘g rﬁlﬁ{i%’!néfﬁngpggt%y de? gﬁﬁrﬁ%‘ﬁn t r?e m ni rEyum
typicallf wequitssathiecregition mitwenty ke seelsd itatteaweldes of)0 “Gyrslower.

Chrom%tﬁgl{agis'li% gl}flﬁtf%ilax iPRStredid. by preparing a series of

es contalning a suitable nutrient nedium

In a furfier ggﬁbg,r’cbé'irﬁleﬁ?ori ﬁgﬁ{d% 8 Pr@ss fir '?rhél&h(??a ﬁélﬁﬁﬁfrﬁﬂif the formula

conc ation o est CO_ITpOUﬂd and t n
(16) a¢ wefiuachherein, t WaICh DRSS AMPriER® lmtaﬂg%qla@péwr%%% Bfdigped by
hydrol@%rdf@ﬁéﬁ%mgf’esﬂﬁérbeﬁ irf EnpIuAl ?ﬁf) AUsgaarpalkdliatetal mdeddlide such

résence” or absence o ungal growth. The
as potassiumchydrexidete W%ﬁhﬁlﬁ?ﬂ@@%‘b?ﬁf?ﬁ'ﬁql‘%g&)equi red to
prevent fungal grow h. The conpounds nmay be used
The isbfﬁd@ll?‘a”'%mﬁ&%n%‘ (%) §drobe Sprapatbg by ticheyhthetd rRié infstrated
mamal s such as humans), Fungal infections in aninmals
Schemgdhi nst whi ch conpound of the invention as defined
herein may be used include: Superficial mnmycoses -
i.e. fungal infections |limted to the outernost |ayers
of the skin and hair; 30 4 Cutaneous nycoses - i.e.
fungal infections that extend deeper into the
epiderm s but are typically restricted to the
keratinized | ayers of the skin, hair, and nails:
Subcut aneous nycoses - i.e. fungal infections
i nvol ving the derrnis, subcutaneous tissues, nuscle,
and fascia; W) 2008/ 044034PCT/ 6B2007/003871 72
System ¢ mycoses due to primary pathogens (these
typically originate primarily in the |lungs and nay
spread to other organ systens); and System c nycoses
due to opportunistic pathogens (infections of patients
w th i mune deficiencies who woul d ot herwi se not be
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Micosal Candi di asis such as Oral Candi di asi s,
esophagitis and Vagi nal candidiasis. Invasive or deep
wWomogg4esandi di asis (e.g., fungem a, endocar di PCT/GR2ME/003871
endopht hal mitis). Crytpotoccal infections such as
Crypt ococcal neningitis. Histoplasnosis. 15
COSI s, a furigal infection ag%he |ungs and

oc as naIIy bge ski n. vasi ve ungal Infectlons in
pat| eﬁE ned neo A under -
nt with anti-canceér t|- Ddrugs for

exanble I nvasi v nd|d|a3|s an I nvasi ve gy
E{El | | osi 95— Asper gill® oses such as Al g rgic
Bro opupggnar pergill osi 20 pengil | oma,
Intertngo nfegti O (fungal [i nfectionsgpccuring in
folds of skin e. g between th oes or fingers, in the
underarm ar ea, in the groiny area). K8Yduranycosis
(fungal invasion of the tissu¢rabiHFA®af oot, al so known
as madura foot). Coccidl oi dofrycosis. 25
Mucormycosis. Bl astggucosis "Geotrichosis.
Chr onmobl ast onycaqsi Coni di o 9orosis. 30
al S

Hi st.opl asnosi s i noYHdr i d Noc .
Pacti no ﬁ%&m I hFol i asi s.
SPeEdtLi-8 ¥ V\D 20 044034PCT/ 007/ 003871 73

Fungal infkctions of particular inter®st are

Candi ?(i' asis an®WMspergillosis. B3hpounds of the

i nventli on al s¢p have anti-protozoal activity and

ant i asiti¢ activity. The antiprotozoal activity of
t he co%o s|of the present invention nay be assessed
by cow entionmgl net hods for exanple by determ ning

OH

the ni'nj_qum i ghi biti %entratlon 5(mi.g7mor 50%
i nhi b|t§@n | evel (; N N—R'
H,IPU/C HN
(23)
Scheme 2

In Scheme 2, the dipropargylamine (17) is reacted with N-(benhzyloxycarbonyloxy)
succinimide (17a) in ethyl acetate in the presence of potassium carbonate to give the Z-
protected dipropargylamine (18) (the term “Z" refemring to a benzyloxycarbonyl group). As
an alternative to N-(benzyloxycarbonyloxy) suceinimide, benzyl chloroformate may be used
to introduce the benzyloxycarbonyl 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 hydroxymethy! 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 measy! compound (21) is reacted with
alkylpiperazine (22) in acetone solution to give the Z-protected iscindoline (23). Retnoval
of the benzyloxycarbonyl group to give the unprotected iscindoline compound (5) is then
accomplished by hydrogenation over a palladium on charcoal catalyst.



Exanpl es of protozoal and parasitic di seases or
wo SeeRidosPns for which conpounds of the i nventdqiaiRN7003871
prove useful include: Chhggas di sease
((trypanosomi asis) - an infection caused by the
A vanatlmmmetr@acﬁbu BERRIREBhEWH T Schidie 2RGR (ftrﬁfédsin Scfletid 38N
di sease caused by the parasitic roun rm Ascari s
Iunbrlcoldes Lei shmani asis - a dlsegse caused by
ktes of the genus Lei shmani a xoplasnosis - a
ltic df:£0ase cauged Hy the pf otozeﬁn Toxopl asma
ndlt ~Schrstosdn asi Ri| par z mQ{;f' di sease caused
byt¢ e paras®te Schi stoma mansdhi,
Trifthononi asi a sexual ly trahsnitted diggease caused
byhhe pa ti protdi@an 15Tri chononas{ vagi nal i s.
ﬁ|-yﬂ vity As discussed € i the
i nt riydu oryosectlons of this|a icati&ﬁ, i nfection
of a host cell with viral R results in a
substantial redirection of celflular proftl® n synthesis
towards key viral proteins encrsta@rkssthe vira
nucleic acid, and this frequently gives rise to 20
upr egul ati on of hea shock prbteins. It is befi€Wed
that one functio t he HSP induction ma to

..sist .olllmhﬂhon foldin hi gh
Of '[FONei gh' “proter nigeper ateed i
0

aration

i yals MNepkication and it Tfas bee sh wn ( Naokaaawa
et al.) tjhat HSP 90 inhibitors can blpock vira
repl i cat in. @8cordingly, the qempounds of the
|nvéht|on are useful in conbatting viral infections,
for_sexanpl e py bl ocking or inhibiting vira
25[ epli cat i on.NaBhEIARf,0r e, in another aspect, the
in ion vides a“conpound of the invention as
defithed herein for u?e—$n t he prophyl axi s or treatnent
of a ydgfal infectjof (o vg'ral disease). In/fui\the,r
aspects, the ipnug an_éiovides: The usé
TeT\ei n or t he

agpound of @ vention as defined
@ N\ a/30nmedi canent for w

ophyl axi s or
ot RS £ viral infection. ( NV di sease). A

nethod f%r t he prophyla%ig%gf treatment of (g viral
infectiomm (or viral disease), which nethod conprises
adm nigering to a subject in need thereof a conpound
of the invention as defined herein, WO
20081044034PCT/ G(B2007/ 003871 74 A conpound of the
i nvention as defined 2% or use in bl ocki ng or
inhibiting viral replication in a host organism(e.g.

In SchemamaamthimIthmhﬂh@(iorﬂfeﬁwmaﬂhe_(rﬁ@la@(f?l’dl)é dﬁoxthyhﬁ&onne

i ne erein

ogund of .th nve n as
0ol Rl DB TP e e v ng or
dichloromiethzink ancmge\almyda iephércedrivertad fb fchrapdundrad @i B8 ('2)3) by

reaction i A5uRTng 8 e Ain e (24T gnoet Brds g anaatos sonba B sk i

the presencgaffscginn iagetoyborotiydde Sﬂﬂﬁfz-g‘@up |dm€ﬁ?ém&\%d9:y

ryrosen N desclb TR A SR 5. S0 AL ST 0 oy

her ei n, Exanpl es of viral infections that may be
Accordingly, émaratheri dspetththedonntion povides bipeodasy ertthe preparatios bisle

compounky B 883l 450 B0 S8, oeF BSebl B RRELLO1 S
| i [ Co Ki B
0 e oS L PR R B, (0.0 Soseek e B v 1)

such as hepatitis A virus (HAV), hepatitis B virus
(HBV), hepatitis Cvirus (HCV), hepatitis D virus
(HDV) and hepatitis E virus (I-1EV), 15 Coronaviruses
(e.g. common cold virus and Severe acute respiratory
syndrone (SARS) virus) Adenoviruses such as Hunan
Adenovi nnes (a cause of respiratory and conjuncti val

i nfections);

B L i rer ™
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Astroviruses (a cause of flu-like synptons); 20
Fl avi viruses such as the Yell ow Fever virus;
wWOoQoosmagadovi ruses such as influenza viruses (@®CE/GE2007/003871
influenza A, B and C virusgs); Parainfluenza viruses;
Respiratory syncytial virus; Enteroviruses such as
Poliovirus (Polionyelitis viryg); 95 Paranyxoviruses
such as the Measles (rub a) virus, nmunps virus,
respiratory syncytial (RSV) and cani ne di st enper
virus (CDV); Togaviryse uch as the Rubella (German
Measl es) virus and B¥ndbi s vi rugaq) Herpes viruses such
s,.simplex virus (HS or exa le HSV-1
Whe"e‘(}\EGc’ﬁ 5@8&"& Qup (%clﬂ@ﬁéﬁézvl&earpewma rebk@Sip a leaving group
(such agimaiyloxg), withta ¢dnspoun@ P Bie iR 52 ) B JRRFA RerbAl get | cum
and HSV encephalitis); and HSV-2 which causes genital
(ii) thelrezdtionsf a compatiad of thé &giuR@S): HSV neningitis, HSV
proctitis; W2008/044034Per[B2007/003871 75
Varicella zoster virus (VZV), which causes chi ckenpox,
congenital varicella s e and shi ngl es;
Epstein-Barr Virus (EB #hi ch causes infectious
nmononucl eosi s, Bur Kirat I ynphm and nasophar yngeal

cancer, 5 QItorregaI ovi rus gCM/? . human
wherein, (G [e® A eFFiINGsITOHENRLoh as-benay %ﬂqibsnm. Mt % comphlrg) of the
formulé/\lTJZF Bs @éﬁﬁéiﬁ h&éﬁﬁﬁﬁﬂé?“r@d&h&%@r‘g?faﬂéﬁ %Sﬁ’cfln?t:adsn(feagl1 i'fe presence

man herpes virus
°f3°d"§5|tr!ﬂ9ﬁ§”%§%’8€¥dé'@8d her pes virus (KSH\/) whi ch is found
he saljva, of ma Al DS patients and 10associ at ed
and the{PatET UERININE BRI SIPHBCRGW P61 BuESRaPnaboTy Bem e is a
benzyloryéarBoryigrdupman papi |l oma virus (HPV); Parvoviruses;
Poxvi ruses such as Variola virus (human smal | pox

In SchemestBand 24318 theum(zﬂvréfpré}ﬁréﬁﬁy ﬁ'&aﬁé bEg 298 cycloaddltlon
cular sto t|t| V|rus ' Retrovi ruse

reactor {3hE Beench 3 besimrete catR(pLy P 4 atPrafvada bR 2var
cycloadditiop ossdtibh ghé Qﬂematé fﬂi) cambe prapfdd By f?l@’%)éqﬁé’ﬁ?ﬂro? Pactions

nd Human T-1ynphotrophic virus
shawn Eg‘l’rc??%ﬁlgr viral infections against whi ch the
conmpounds of the invention nay be used include herpes

virus, pox virusgGOMestein-Barr virus, Sindbjue virus,

adenovi rlrs, H=y (for ion of ALDPS devel opnment
@ ndi v%@"lda%t%] , nh

in HV-infe g HCW
viruses. The }+al infeqppgn may _. 0 t han an
infection wi¢h hepatitis C virus {H& (27)
Br
(26) LIAH,, THF | 99 %
OH 0% parc, EtoH OH
H,, 60 psi, 50°C
100 %
HN BN
(28)
@) Bhocog, \ 98 %
Et,N, THF OH

BnQ N

\Ic])/ (20)
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The activity of the conpounds of the invention as
wo%ggdzd 03O bl ocking or preventing viral repl ﬁgﬁblﬂ%b‘ﬁo&sn

0S organlsrrs or host c s can be determ ne
accordance with st andard 5procedures well known to
the skilled person. s R?/agﬁgﬁunds of the invention may
be used as the sole an agent or they may be
used in conjunction with other anti-viral agents such

In Scheaie Bamedm:rbrqmor@%hﬁumww acidsster §26)vs reactearwith eyizylapning in a

polar a&%ﬂ%\éhf \%ﬁ'lah}{]t Of P:‘f @"I—ﬂt‘f h fh\erﬂ?gge%gé?ﬁa non-interfering

fovir I nte

base sugh ﬁé-twhﬂﬁmlqﬁe@yglm &e the@zvledlf@wnasm@d%)ntennmﬁlat@ d2He, The
ester gré ﬁQﬁ\é edidtd (25) |Q%Yéhrf I‘eﬂgcédal@(:thg %Ul’réslgo\‘ual'nﬁ'aﬁd)hel"uéng lithium

ovir azid

alumlmtm é!if@m&/ iny THFd@aﬂi‘b@ éhﬁ\hwroxviaﬁﬁhvldthwﬁ@lsomme\/lm(tﬁrﬁ@dlate (28).

Debenz@BRrAM the ﬂyﬁf&i?r‘ﬁbfhymirﬁfa%%dolé H@fﬁéﬂ%te (29)9é %Yén" carried out
di soproxi | "fumaraté +"entricitabine, tipranavi

by hydrqg@pﬁﬁp ifeaMer paliasiym gnicharcogymatalyst in an alcohol (a.g. ethanol) solvent at

a mlldlyzQ%@é@é%%@gﬁ@@&M]@Q@%u?%U & foegﬁréVﬂhE intermediate (29).

tonavir, | opirnavirr,| tonavir, darunavir, anprenavir,

Intermecigfie 29) 5 tign coeechia rermagiaicui20) P rpactinwih & eegent stitable

for lntr@cmcingV'd %en‘tﬂﬁﬂc&%nyﬁc@ﬁ‘ﬁ d%ﬁbﬁibyﬂnfohﬁthé nHiﬁ'Bbér‘Pnatom of the
provi d nbi nation of a conm

f
d!hydrm%qmq% ”i"ﬁv efien Sﬁarﬁ@edgﬁ iniRIMediata £29% $an b@ rancted IW'@r 9‘3“23"
t:.hIc::rcﬂ‘cvﬁ'(ﬁé’c&'ﬂﬂUé‘dpdhﬁi‘I ﬁcﬁh potid Nschint \SUER | asATEIRt in tH presenco o]f a non-

armaceutica ositjon conpri si a conpound o
mterfern%’gqgaqerﬁpgh@gg@t@éarﬁ%ﬁt%gwewg?@ ﬁ{ﬂan ancilliary
compound which is an antiviral agent Pharmaceuti cal

A substittiaad\eintagesor\the kenthétid mum@mbhhen EBonerhée2224 BN@ 3 is that the

vatous ARG oR eSSBS EES LRl 208, it L5 Shallenl S

propartiés]:)thmh laed highly tepeficialsin n@-getschha@htmrs ariiusy whearaibirgd with
of t i.nvent { oget r_wi.t.h

the seq(ienge, 1 9E EaPROPES dorbs BPAAICR 3 PEFESICLRNR, M fes signifcant
advantagasi pvarntthe dmiremdmgf idyhibetic hutdseris, cﬁtahaHieBeﬁﬁpllcatlon
terials well

PCTIGE%@@%W@?(ﬁ %"“&'E‘Pf :t@%%itaﬁf qq?rgntgp?e?rg]ﬁ@agm i onal |y ot her

» Higtergfeddst i ¢ or prophyl actic agents; for exanple agents
t hat uce or _all.eviate sape. .of eS|d effects 15

- e et Ry BePhE AR B b BaBe ey ol 5 of

*  ispedved phpdisocheoicat propetties efintermedipiast sadimpitossasinr fandiay

© BB e ) B BB b ind B EREC . ano pr event

conplications that arise fromreduced | evels of red

In anothsr aepkat.cthe snusntion prayidels coprocesd for thicopreparatipn of a compound of

. ropoi etin (EPO, granul ocyte nacrophage-col ony

thfnmﬂé’ﬁ‘ﬂl ating factor (GW CSF), and granul ocyt e-col ony
stimulating factor (G CSF). 20 Thus, the present
i nvention further provides pharmaceutica
conposi tions, as defined above, and nethods of making
a pharmaceutical conposition conprising adm xi ng at
| east one active conmpound, as defined above, together
with one or nore pharmaceutically acceptable carriers,
exci pients, buffers, adjuvants, stabilizers, or other
materi als, as described herein. 25 The term
"“pharnmaceutical ly acceptabl e" as used herein pertains
to conmpounds, materials, conpositions, and/or dosage
forms which are, within the scope of sound nedica
judgnent, suitable for use in contact with the tissues
of a subject (e.g. human) w thout excessive toxicity,
irritation, allergic response, or other problemor
conplication, conmensurate with a reasonabl e
benefit/risk ratio. Each carrier, excipient, etc, nust
al so be "acceptable” in the 30 sense of being
conpati ble with the other ingredients of the
formul ati on. Accordingly, in a further aspect, the
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The conbi nati on of an aqueous solution and a

wat er - sol ubl e organi ¢ sol vent/surfactant (i.e., a
wocomakysnt ) is often used in injectabl e fornupeticEen7/003871

The wat er - sol ubl e organi @9sol vents and surfactants

used in injectable fornmul ations include but are not

limted to propylene glycol, gthanol, polyethylene

gl ycol 300, polyethylene glycopl 400, glycerin,

di met hyl acet am de (DMA), N 30gtet hyl -2-pyrroli done

(NMP; Phar masol ve), di Met hyd sul phoxi de (DMSO), Sol ut ol

HS 15, Crenophor EL, Crenoph@r RN 60, and pol ysorbate

80. Such fornul ations ca !ally be, but are not

al ways, diluted prior t® ipjection. WO

and can be used in_conpbinations with each other. The
resul ting organi cH?® t.ations are usually diluted at
| east 2-fold prior t bolus or IV infusion.

Al ternatively increase &ler solubility can be

achi eved t hrough nol ey ar conplz ation wth

cycl odextrins. 5L|posones are cl d spherica

wherein \FEHngll Rfsare ahep saraé optifferent and EBGM]SUBL@B"Q,H onHREiR%tﬁmﬂ'ﬂs anhtn 7
nner eous,.care

memberdd ggh rted Bl RENG 65 PRl pAnER e SeRF e Hiectea
from O, W@ﬂ% Qil'hﬂ di}}ﬂﬂ)hﬂlwnﬂibsﬁtlﬁdlgy mmrbtwoscll.u hikyi gedpyyand R* is

selected 1R B e, haghEncl RS RSz RSN OBSL ¢ ar ugs

which prodessdaaprizes:sol ubi | i zed by |iposonmes if the drug
. lecul e o) rt of the lipid bilayer
(@-if) t%?r?%ﬂgp 8& %D'ﬁﬁguq%ﬂ"flﬂﬁ%%gl?ﬁ)at he hydrophobic drug is

di ssolved in the lipid p ion of the lipid bilayer. A
typical |iposone fornuldation contains water with
phosphol i pid at 5-20 Lﬂhﬁﬁan isotonicifier, a pH 5-8
buffer, and optional¥y cHol esterol. The fornul ati ons
may be presentedd.n it-dose or multi-dose
containers, for ex seal ed anpoul es and vials, and
may be stored in a ﬁwdried (1 yophilised)
condition 15requiring only the addition of the sterile
liquid carrier, for €xanple water for injections,

i mredi ately prior torgse. Th har maceut i cal
formul ati on can be prepared by |yophilising a conpound

\.-\.rhertalruolﬁGt Eeﬁ bﬂﬁé‘&ﬁlg ] el?de ré}ﬁb\%b%jdh&ér%d?@dénaﬁ&?&@ﬁﬂmons and R is

Isati o rs to goce ure of freeze-

selectedj wﬁyda:g@adaﬁi@m Ens allwle‘émﬂ' A AR Smel SYORA 9TONBR: on
wM1aa@h@oﬁﬁf&ﬁﬁ@ﬁﬁnM&ﬁﬂ%here'n as 20 synonyns. A typica
cess

i's to solubilise the compound and the
resultlng formul ati on Aified, sterile filtered
and aseptically tran rr | to containers appropriate
for |lyophilisation (e.g. Vials§8 In the case of vials,

inthe pregeres oha Banation e R B HicompbBRd RS IamA ) |

| yophi l'i sati on under standard conditions and then
hernetically capped form ng a stable, dry |yophile
25fornul ation. The conposition will typically have a
| ow residual water content, e.g. less than 5%e.g.

| ess than 1% by wei ght based on wei ght of the

| yophile. The lyophilisation formulation nmay contain
ot her excipients for exanple, thickening agents,

di spersing agents, buffers, antioxidants,
preservatives, and tonicity adjusters. Typical buffers
i ncl ude phosphate, acetate, citrate and gl yci ne.
Exanpl es of antioxidants include 30 ascorbic acid,
sodi um bi sul phite, sodi um netabi sul phite,
nonot hi ogl ycerol, thiourea, butylated hydroxytol uene,
but yl at ed hydroxyl anisole, and

et hyl enedi am netetraacetic acid salts. Preservatives
may i nclude benzoic acid and its salts, sorbic acid

— .,



10

15

20

10 materials typically used for |yophllisation. Such
w(p#b%ﬁg“agents i nclude, for exanple, sugars §F9}q1ﬁﬁmmss71
ucose, maltose, sucrose;; and |actose; pol yalcohol's
such as sorbitol or mannitol; am no acids such as
gl yci ne; polyners such as poly pnyl pyrrolidine; and
pol ysacchari des such as dextrafm. The ratio of the
wei ght of the bul ki ng agent teMNthwe wei ght of active
compound is typically 15within the range from about 1
to about 5, for exanple of #Bbgut 1 to about 3, e.g, in
the range of about 1 to 2 LAl fernatively they can be
provided in a solution fgr mywhich may be concentrated
Sterilisation of dosage

vials and their Eénbe
formul ati on process. 1 e supplied formul ati on may
require further dil uti~epg~os+preparati on before
delivery for exanple dilution into suitable sterile

i nfusi on packs. Extenporaneous injection solutions and
suspensi ons may be prepdfed from q9ril e powders,
granul es and tabl ets. In one preferred

and  ophodiment of the invention, the pharnmaceuti cal

(b) subjgatisy theaammund ofifolranlen(2as watahlic dyfmgenation to remove the

wtecf gl K Beh S ST TS e TGP

and theaftpo shtrecthe icomipouisd bfdommidal(@) sprepared is ltl't;:jfoun aﬁa?aes hase,
ontionalyocpidiBS st 68 B acit dRPBRER el Lde abiets,
The mv&% mé%ﬁl?ar d:‘rf‘ % prﬂess for ttlleoéngﬂgx%ﬁon %?'E\%ﬁ?pogrgé Uﬁhg BSrmula

el'Txirs and suspension

(9) as deﬁrlﬁdl hegein, wl’uidbbeltcs$s ouhisesior patc hes and buccal

@) BRYERASn or YO GBOBIOA NSRRI TRO0AUAIRL i Qi 2 comoound

of the farmelaf(8) astlafi F@ﬂ)hectam ity thef preganca obd transitier metﬁlﬁatelm th
known t echni ques, see for exanple, Rem ngton's

The rea%&@ﬁ@ rhﬁtﬁlhdﬁﬁ'fﬁ'ﬁ'ﬁﬂ’é@ m ke SHPhdoRinb 9 frRORABY is an

PA,"USA. T t conpositions can contain
Eﬂmplﬁﬂim.?f?t?o@l&ljf@délﬂoaﬁﬁe\hﬂ ayiRsoRne nﬁd@@t He®hent HocrPaskin

Trans. | 16dd 3?‘?3 -966H ?I‘H thedbfeldiioes tHekbiR)S (‘)I%gsrlslgé’tf on%$ R@nm Cﬁmed out

al coh act ose, sucrose,
in an ingyf geheent éuﬁbﬂs Mﬁxe ‘érk’éh heating de. Eufé’rﬁ temn@rﬁturg ia the rgRge room

temn perﬁéfeﬁ@ HBb e¢) %é b%ﬁ&oﬁmﬁﬁn%moﬁ fetal léﬁté?ﬂ bﬁl'b?éf&rre@éatﬁyst ;

| ul ose or derivative thereof such
is Wlk"@@mslﬂa%@,t ehlpiptrisc@inhgnyrkosphipg) Myﬂbﬁhm
cel lul ose, and starches such as corn starch. Tablets

In one PRYcLMrSEMSsAIhant) tHeuedingsdupd d»afcﬁmurag(s?% 8 RofpaEnd bNghieM8rmula

and granul ating agents such as

T T

(8a): pol yvi nyl pyrrol i done, disintegr ant s (e.g. swellable
crosslinked polyners cj\ills crossli nked '
car boxymet hyl cel | se)N | Ubricating agents (e.g.
Stearates), preservati vtés/(Ne

r abens),
anti oxi dants (e.g. BHT), bufﬁen&@ Yagents (for exanple
whme:rpﬁ'oﬁ RE e h&rkin’ ahEpratdriiay Bmethitratdygr vescent agents
such as citrate/bicarbonate m xtures. Such exci pients

The corﬁbﬁmﬁf Karle él@/‘?aﬁ% B® pfé?hre@&ﬁ%é&mﬁ %ré’pa?%)g BERHdE With a

tail her ornul ati ons na of the hard
GOmPﬂl{f@l of thefopnula §22) (3%# ﬁﬁhﬁﬁ“ﬁ/%)r'ﬂ étW’%ﬁE"'Eﬁ"rP%BﬁFé“ﬁ“’Pﬁ@ the
prasen@ééf'a\’ﬁsﬁ%ﬁ'@ﬁ Staksilf dfddngie, Sem -solid, or liquid form
[atin capsules can be forned fromanimal gelatin or
synt hetic or plant derived equival ents thereof. The
solid dosage fornms (eg; tablets, capsules etc.) can be
coated or un-coat.ed, but typically have a coating, for
exanple a protective filmcoating (e.g. a wax or
varni sh) or a 20 release controlling coating. The
coating (e.g. a Eudragit Tmtype polyner) can be
designed to rel ease the active conponent at a desired
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WD 2008/ 044034PCT/ GB2007/ 003871 81 del ayed rel ease or
sustai ned rel ease formul ati ons may be prepared in
WO20084dece with net hods wel | known to those PETIGE2007/003871
the art. The pharmaceuticdl fornulations may be
presented to a patient in 'patient packs" containing
In one @fb&diinehte RCagmeethylf i.ér et procdssi 9 BeditoPrepdraak@gempound of
hnnMagﬁually a blister pack. Patient 5 packs have an
vant age over traditional prescriptions where a

i st, divi a patient's supply of a
tn anoth%ﬂ%ﬁﬁg@gﬁp %ﬁ@m a bulk supply, in that the patient

@ e | ed i n
informufie 7 Snd 88 ﬁpiﬁé&&%? T SR O3 e A Sarkdt anc
Cz.a cycloatkylogrippps. o nsonerhreférred ersbadiment, & pia dsaxaepyl 06 &oprdpasyl, and

rove patient conpliance with the
more paﬂﬁcﬁfbﬂgrggﬁ@%rbﬁe@muctl ons. 10Conpositions for topical
use include ointnents, creans, sprays, patches, gels,
Novel Chemiea | di inserts (for exanple intraocul ar
i nserts Such conpositions can be fornulated in

Chemics) deigraediates wf the foroula (Rt Babids), (7). cDmita (19Dn6).0i20), (20a),
(21) ancPfIs? BbSierbretHib S id I?é howkl %h& dy Qu&f""eEMh RirfSS Rirfér Spect of
e aqueous or oily solutions of fine suspensions,
the"weammhay be provided in finely divided sterile powder
form 15 for making %P ext enmpor aneously with sterile
A Nove ) Exanpl es of fornul ations for
ectal or intra-vagi hal adm pistration include
In ﬂ""“ﬁéé;@%‘?ﬁ" dae W&"@bea&ﬁdﬁﬁ 3 YL ERRPPYREh ot e fcfrﬁw'aei?éﬁﬁldéﬁ"ﬁ
herein whefdit R {5 R912 TR ABGS! coRipbtedbbsh 58 réwé@énfaatlﬁfrthélfonnula (10):
contai ning the active conpound. Thus, unit-d
suppositories or pessaries @$cnrepared by
adm xture of the active i Eéﬁ%lent Wi th one or nore
conventional solid 20 car¥ s, for exanple coca
butter, and shaping the/resulting mxture. Further
exanpl es of noul dabl e i materials include polyners
such as hi gh nolecul g 2i ght pol yal kyl ene gl ycol s,
e.g. high nol ecul ar {weyght pol yethyl ene gl ycols.
Al ternatively, id e—'case of vaginal adm nistration,
the fornmulati on may be presented as a tanpon
i mpr egnat ed Wit@h +t4e active ingredients and optionally
one or nore exci ts or 25diluents. O her
fornul ati ons sui 8 or rectal and vagi na
adm nistration in de¢ creans, gels, foans, pastes and
sprays, Further -exahples of topical @hpositions
i nclude dressings such as bandages and adhesive

Also emBtReH w Sorhitil @ 9] arehy \Walts) s@%tééecﬂyﬁﬁmﬁ@ s St finers, N-
nmor e ex0|p|ents or dil uents.

ional |y aone or
oxides %ﬁﬂﬂt@?‘%"%’ﬂﬂt@lﬁsw e used include e.g. polyhydric
al cohol s such as 30 Polyethylene gl ycol s, propylene
The IHV%'!tIQEBMh&FP@VVEEM?rﬂ%u. tabl e excipients are those

known in the art app nposj tjons for
* AgRMRPYRY At ﬁlﬁwf%@?”ﬁﬂr{ﬂﬁ) &Fu‘@%ﬁ ﬁefeéﬂ( f YR8 nothe, Rpphylaxis or
theHAREAIY @ dRUNES BtataMRkditoR Rfediited bfiWsgomr powder

sprays, and can be adnministrated in standard form
e &R d?%%ﬁ{pouﬁ&ef & SRS Pﬁ)l) as déﬁrﬁé&ﬂﬁémﬁ'fﬁnﬁﬁ@ Hhdtfifacture of

devi ces. Such devices are we known.

%@Mmmiwdh%mbwlm@wmemeafdﬁf B @'ﬁ‘?%ﬁei Siaterpr condition
rhediated by ¢Eﬁ9&he powdered fornul ations typically
conprisé the active conmpound together with an inert
solid powdered diluent such as | actose, The conpounds
of the invention will generally be presented in unit
dosage form and, as such, will typically contain
sufficient conpound to provide a desired | evel of
biological 5 activity. For exanple, a fornulation nmay
contain from1 nanogramto 2 grans of active
ingredient, e.g. from1 nanogramto 2 mlligrans of
active ingredient. Wthin this range, particul ar

LR TP I —— L}



15human or animal patient) in an anmount sufficient to
woetN/RY st he desired therapeutic effect. Met h]PELE/G%fmmmossn

Treat ment The conpounds the invention w | €

useful in the prophylaxis or treatnent of a range of

i seasge _states or conditions di.at ed Hsp90 ¢l i ent.
A irafieTe” I Rl o Tufese e Siranalon fltiatea
bydrsha0, evidchametiodt comprisab administOrind & & caubjEdh s négdetheraof a

HREHRL Y 0BT 0B B cibed B oo o amimal pat ont.
Ao des e FIFHR Al S FRRAARSY o dsst By ofFecucing

the imglalghe b & disbyseustatt ok conditionhmediagebyriddpiop. ar e

non-toxi c. However, in certain situations (for exanple
The useaf aamenpalind bf thetfdrrredd €0) ag ddfirmeldsesih fortthe manufacture of

PRSI o2 SRR DBk RPN S 4l WS o
cehélidon mediata DeHspd0ect s, in which case it may be

consi dered desirable to adm ni ster conpounds in
Anmethndcsfor lafleviating arsredoding &d incidbrice ditgrdiseasé stab ioc condition

TefaSEEHERD, T BeBBH b Bhe Ramifftofhd i  HIgRE: in need
thengofose cerdpduridsaf éheeldrifida (0) ssalefingdhéreih. onl y.

Alternatively they may 3-0 be adm nistered in a
Ap abrepetirideofothe donmulan (10) sis rdefimed heraint fppiusellin treating aldisease or

B EAIREAL, Bl ORI PR, bl 72
R R By AR P PR ol partactr o

ausnedicanad fonrteglivgs disedse mirl corglitsms corM@ising or arising from

%ﬂg%g%ﬁﬁﬁ@@%ﬂ%&w&oown 83 per kilogram (e.g. 10

nanogr ans I'granms, and nore typically 1

. R " LLiar o ;
A"k RSk a8 or Borilyd bo BAAE o Bhoi B Aflmat
oed igrawth iy mamammah odyshemgtiod aompisehadmigisteringrto toaverammal a
ééﬂ-ﬁa%gnw 1oL E‘idlﬁtagro%ﬂ éﬁé’ﬁ&%‘ﬁ A énﬁguntgﬁr‘éctﬁféﬁﬁﬁﬁb‘i'ﬁng
can be admnister Sh & 0al y Bali's or on a repea
abagimalzelgrowtz, or 3, or 4, or 5 or 6, or 7, or 10 or
14, or 21, or 28 days for exanple. In one particular

Al compaeprelctfatia famuka (18) aedefingd| Herdie foyi wuserin aleviatingsir seducing
4 AR B LI RS SO S i co
grendthtin@ roaraenahent repeated at a desired interval such

as two to four weeks, in particular every three weeks.
Tre yasrad aammpotiod of the formuis(i0pas defineddwrenyenthamanufacture of
4 etBuBntor for SARRAISLy rRuchHY b HiadincB HE o 1iasd ) bination
apewkising|an agging frem giwemhal gehgrowts ingmepiealul e, a

patient is given an infusion over 30 mnutes to 1 hour

A andtbog dob yalleviatinge na meducingf thel oncidente vofr & adisease or condition

i.an : I h -3 I, S

SRR Cor Sbing SR ndmhdl i JehE 1 matpid i Ridhoc
aympsiges admimisteringus thexmagimeh afcompaupd of the fommul (1) as defined

TSR s R h Vi opffel Rk ", |21 01
AR tor HeaHIAR Y20 BhEH i nd BT RS o8l apngmal

cell griwethdinsae asaeioal, fieymethbd goowrisiog ratiminisweribg ite¢the mammal a
treated and will be at the discretion of the

physi ci an. 20 The conpounds as defined herein can be

adm ni stered as the sole therapeutic agent or they can
be adm nistered in conbination therapy with one of

nore ot her conpounds for treatnent of a particular

di sease state, for exanple a neoplastic disease such

as a cancer as hereinbefore defined. Exanpl es of

ot her therapeutic agents or treatnents that nay be
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Al kyl ati ng Agents Mbnocl onal Anti bodi es.
Anti - Hor nrones WD 2008/ 044034PCT/ GB2007/ 003871 54

WOSi0gaao3¥r ansduct i on I nhibitors Proteasone | rOThEE20072003871

DNA nmet hyl transferases ¥ytokines and retinoids 5

Chromatin targeted therapies, e.g. HDAC or HAT

apptheund of $he Radiutt (1) asydefined he@ith ér an ena e wifeetiverto inhibit
@@%i tic agents; for exanple agents that reduce or

al'l'eviate some of the side effects associated with

. ti . L. f h t -
A IRORG 0 Alevisthis oF Sediced B0 iichucbe Wi, st copditon
opOniisieg ek ariping  framaaborrmal el egrowtte riapy - maseeal atied method

: - Lcati i fro
g A U e M e o T s U
heggin in an amowstafisrivede jahibibiden8tackiviePO) , gr anul ocyt e
macr ophage- col ony stinmulating factor (GW CSF), and
Apameadupehaf theforovy (19)iasurefingdberemdoouse @& SSMhibitat sfd4spoo.
included are agents that inhibit bone resorption such
Aamethosiaf dafiibibing Hspagemhich eethodidorumised rontaicting the Hap9a0 with

e e A T Y T R

: ’ D ol "se
AEGHBSHRT T @RI ) 38 R ABRCRE UGS i Trdulafing, a cetutar
PERGesREgRexade rethdivisionk by ibibiting theadtvity of Hspad, t he

brai n hornmone somat ostatl n, which includes octreotide

Aapethedeof nedutating & celbilay-procsss dfon examplet calledivision) by inhibiting
. ! grap exe A

R REATRY O 30 RA R borurel bt M Sofr i 1) Mol b

A SSRBSIRGDIOEUBINGY 58 ol foreh 15 U AR eropipids or

tigatmet pha disgaseistpiesas desgribpdhpreins such as nmegestr ol

acetate which can be used for the treatnent of

Topyee of 8 compountd of the feymulacd Ahas:definet henddo Grttioé manufacture of
290k 2 L.nhi bitors,conbine
R, WonER b Hedipertle S B OB} ol HEE e8RS Jefneo
hgeeiyi ven in individual ly varying dose schedul es and

via different routes. Wiere the conpound is

A drheRnacestied campasiionneamprisinche r compoaninthofothe, fdmola (10) as
dEfK i HERh i £ agents
(pr%fq’eﬁrggllé?d%rr{ae or@%%?ﬁ%%cﬁt?@?ﬁ ‘Z%Fy one), the

AC BRRAHRES R | 1Y i RWStng R

sgquent i_aI l'y. °@@8ﬁ%%"ﬁfp§t& @gea; cgwpégﬁﬁedrtt !Ihé T%W”thg)q) as
dgfineddierein Andi spharmaceuticslivbacseptableataeder intacfovral sitébie for oral
a8MHSlaBover a period of 5-10 minutes) or at |onger
interva?s (for exanmple 1, 2, 3, 4 or nore hours apart,

AObhéf3BeURAP SbrmBBLHiGH Sofitbihg A Sofmob B! drfle: ohfifia (10) as

preci se ( egl men I ng-conme
definsdeperpinsaeyd & parmeseutisalli mccepirbie (calrier G form suitable for

p%ﬂm%ﬂﬁ.ﬁéﬁt{oﬁg@E%Qg@%bgmbsnog&{tg&ggﬁm{;@igﬁ .

I nvention may a I Sstere

gfaTal . t .ot herap
A R AF COREDGn ColRHATY < cSHBSuTF gt e hARuE o) oo
defthedr igreiadard et pharmacsutically acephabile gairien it e femy suitable for
: iqh)e%mﬁ- . conmpound and 5
Ir@%g%r{b?\%\'é; 1 re'g, our yo'ﬁje%'ﬁ,crﬁﬂard?fhgisn‘t her apeuti c agents
ted.tpagether in. a dosage
ARBfhpBind bEhe AT (10) o bilterBioi 87 Bt FmeflcPencur  c
agents. In an alternative, the individual therapeutic
agents may be fornul ated separately and presented
together in the formof a kit, optionally with
instructions for their use. A person skilled in
the art woul d know through his or her common general
know edge the 10 dosing regi nes and conbi nati on
therapies to use. Methods of Diagnosis Prior to

adm ni stration of a conmpound, a patient nmay be
screened to deterni ne whether a di sease or condition

e b bt bt ik R R
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20 translocation, Flt-3 internal duplication, and
woTisflsh@yp of Braf, or over-expression of ErbB,?CT,('EEmmossﬂ

the patient may be subj eghed to a diagnostic test

detect a marker characteristic of up-regulation. The

A GRmbpina e Bee e e AP Rergosrabe TRkt 48t oy sbove

dﬁﬁ%%tdee&ﬂﬁd aifewbiie lomeposition to identify nut ations
of Braf, BCR-abl, and FIt3 or other affected client

v AEemhsdund. of Tesfotraula(10) rk eleficddsereindbrgtesn Batmest of ns

h bB2., ingludi . '
R ook A L AN 3Rl GR35 ar
Has bebo ﬂemmssshﬁemngm @rheing it tigk offufepngireina disease
t d { I
o BTN o St ot e B i BT £l Halife
activityangainst Blep@0.change in activity. For exanple the
| evel of phosphoryl ated AKT can be an indicator of

. 'l?'ga %s'gtcg:éetohpto tﬁg sy él'lab{ﬁgﬁé dé’?%e-gl'f% &h ?&Wh‘aﬁufacture of

con o I cal
$mbdnaménﬁfnmmaﬂmatmnppwphviﬁﬁﬁ pf bd@ggﬁe ggtqgré:gnd ‘betﬂdi

P@@Eﬁg\@? hgg %e%técpé%ngﬁ dng 'PlElé PE&?@&tﬁr‘?ﬁiné@ 88 shifdHiRY from, or

b1 opsI es, ronosone analysl s,
hedirey iatarisk fof amfﬁarmg e‘mn't. erdmase Dumdntbuarﬂﬂq:h widd bg sypceptibie to

/ GB2007/ 003871
tPeoa%%%t ‘ﬁgreeﬁﬁh%”'{g?%g’g %lﬁﬁ%aypl cally involve direct
sequenci ng, oligonucleotide or protein mcroarray

v Aty fr the degmsiscanshizeaimiest ha ﬁﬁ%%sesﬁéf@tqr&?ﬁﬂlﬁ'w mediated
C [
W Which Hgﬂg&%wgﬁﬁéy‘dﬂ)%@éerm g 4 PhA&HiteRetédinie Whether a

c anti s of identification and

¢smas¢s¢rscm1dntwutfmm avhichathe Ratient BupaEaYy PeoFUfaripg ds pge which
5Lﬂd W éuacéﬁgffnw cou Hrﬁf}'ﬁ?%oﬁbbuﬂ@ﬂa\hﬁb E&ﬁnt?\%bamst Hsp9o;

creenl ng Inc are not
ans| (il wheteal i ingicaiod 3hal foe dissase o rauiition frre whish e patient is
ﬁﬁ%iéﬂ%fe?ﬁﬁecm@ieﬁftéleﬁﬁﬁlh@fénh o HePatichtna 8brpound of the formula

ri atron or I nmmunoblotfing. In screeni ng by

(EW) rofsfinedderai.e| of rrRNA in the tunour is assessed by
creating a cDNA cop NRNA foll o

A referenesl tora campernd pf %h?efom (39 ) thepeof r@éﬁ%ﬁ‘&%‘dﬁ%/ igsigforg, salts,

solvateQ%HtoHéPQt isBidped RAJSHLR.IIOTNAE tREJBErBr eRBfiple, as discussed
conditions for anplification, are known to a per son

beiow. skilled in the art. Nucleic acid manipul ati ons and PCR
are carrjed out by standard nethods, a eSCr i

Formula (40} ficides cRIDERRAS with gpe o mgfe lSOtQBlg supghILHOnS, ar?éjafr&rareme
toa par? Elﬂépﬁaﬂnénﬂ |ﬁclM&sGﬁitH|rﬁits &dpb(w%utwlhf thh)élam\éhﬂ d-'}or&xample,

Sons In Inni s

referenge oSS BCHORS WD 25079508, [Fondt (P08 ALb by cSmiary

referent¥L&Scarse ahll eg@yenfndeds wikinaheir sddpemespeivalyi s "‘c and ¥C
i nvol.ving nucleic acid techniques are also descri bed
and 0 3nds3@br ook et al ., 2001, 3rd Ed, Mol ecular d oni ng: A

e e s W o§ ALl G BRI BREH i yoni.

the corﬁpa'mf@Rc&ﬁtﬂxh ﬁd&ﬁdﬁbﬁ:ﬂ%dbﬁm&&d e(ﬁuwr c@npaurelsi arel piefereed for

used, or nethod as set f h in
therapsiie dives W, RasBeranoogtag; Devevey, Bis; CatnBolrl B9 bt Sne or
more adiRE3tped, Cofpdufdid cortaiing, 8ddh PadoidGopesl may be useful In a
i ncorporated herein by reference. An exanple of an
d'E‘Q"”?tW-@F‘PEEFt hybri di sation techni que for assessing nRNA
expressi on woul d be fluorescence in-situ hybridisation
(FISH) (see Angerer, 1987 Meth. Enzynol., 152: 849),
Generally, in situ hybridization conprises the
followi ng major steps: (1) fixation of tissue to be
anal yzed; (2) prehybridization treatnent of the sanple
to increase accessibility of target 25 nucleic acid,
and to reduce non-spedffic binding; (3) hybridization
of the m xture of nucleic acids to the nucleic acid in
the biological structure or tissue; (4)
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20 EXAMPLES The invention will now be illustrated,

but not limted, by reference to the specific
woentmgtiosent s descri bed in the foll ow ng exanpkes:GB2007/003871

t he exanples, the foll ovvi? abbrevi ati ons may be used.

AcCHacetic acid 25 BOG ert-butyl oxycar bonyl Bnbenzyl

Also eq%!gwlﬂa%%g%)‘bf%péad ({g@ %%%gy E?l% |c ven%@rgé%(qtmvp updsDCstates
(e.g. hydratés)r eomidehés (e hclubiBHoniikoeé bR Oiafttales ithIGripeiikdxi€uch as

cvc'ﬂd%ﬁ’aoéf@%ﬁﬂiﬂ%%ﬁw%%ﬁﬂ? PR o ovsant et hy!

sulphOX|de

8 $eS ani nopropyl) - carbodiimide WO
20081044034PCT/ 682007/ 003871 88 Et3Ntri et hyl am ne

The coﬁlp%‘?d—‘st ﬁﬁ/ﬂge%ﬁﬁ@é@ ﬁﬁ%ﬁﬂ'(ﬂtéﬁd thetdaRE (BAMEQSIy the L-lactate) and

ro: cyazape zotriazole

GWstallH@P'Ith@mf)ﬂB% inhhitersagfdispOfianmiraasemiantly mdll be beneficial in the
treatméYE Qi B gyl ctrl]h'lno Rokbcpstive OgidbaBay | %Qﬁbﬁ%y bﬁ%@crf’prohferatwe

petrol eum et her PQ&rotecting group
disnrdqr%ﬁrﬁé]qp@ptgd 1@@@@,*, selgcted from a carclnoma for example a carcinoma

of the bladder, breast, colon (e.g. colorectal carcinomas such as colon adenocarcinoma
and colon adenoma), kidney, epidermis, liver, lung, for example adenocarcinoma, small
cell lung cancer and non-small cell lung carcinomas, oesophagus, gall bladder, ovary,
pancreas e.g. exocrine pancreatic carcinoma, stomach, cervix, thyroid, prostate,
gastrointestinal system, e.g9. gasfrointestinal stromal tumours, or skin, for example
squamous cell carcinoma; a hematopoieitic tumour of lymphoid lineage, for example
leukaemia, acute lymphocytic leukaemia, chronic lymphocytic leukaamia, B-cell lymphoma
(such as diffuse large B cell lymphoma), T-cell lymphoma, Hodgkin's lymphoma, non-
Hodgkin's lymphoma, hairy cell lymphoma, or Burkeit's lymphoma; a hematopoieitic tumour
of myeloid lineage, for example acute chronic myelogenous leukaemias, Imatinib sensitive
and refractary chronic myelogenous leukaemias, myelodysplastic syndrome, Bortezomib
sensitive and refractory multiple myeloma, myeloproliferative disease or promyelocytic
leukaemia; thyroid follicular cancer; a tumour of mesenchymal origin, for example
fibrosarcoma or rhabdomyosarcoma; a tumour of the central or peripheral nervous system,
for example astrocytoma, neuroblastoma, glioma or schwannoma; melanoma; seminoma,;
teratocarcinoma; osteosarcoma; xeroderma pigmentosum; Kkeratoacanthoma, thyroid
follicular cancer; or Kaposi's sarcoma, A further example of a tumour of mesenchymal
origin is Ewing’s sarcoma.

The cancers may be cancers which are sensitive to Hsp90 inhibition, and such cancers
may be detemmined by a method as set out in the section headed "Methods of Diagnosis®.

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 lymphomas. In addition, other cancers are colorectal and
endometrial cancers. |

Another sub-sef of cancers includes hematopoietic fumours of lymphoid lineage, for
example leukemia, chronic lymphocytic leukaemia, mantle cell lymphoma and B-cell
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TBTUN, N, 1\ 111N1-t et ramet hy1- 0- (benzotri azol - 1- y1) ur oni

wobdhdidl Lf | uoroborate TI-IFtetrahydrofuran Pr p&Pim20
magnettlic resonance CH NM@ spectra were recorg Ig: il A

Bruker AV400 i nstrunent operating at 400.13 Mz, |n

DD 0] .
ymphom :Eervea s('r(‘eI st aﬁre# (‘%ﬁz}, @rﬁ%ﬁgd@gg@gﬁ%ﬁmﬁ:'%ﬁ%gﬁmc
myelogerwﬁﬂqukeﬁpmﬁr(&mmﬁ@lﬁ nayelgiat ons, multiplicity where

s=singlet, &doublet, t=tri Iet g=quart et
A preforred auhﬁqt op FancerprensistuelErbBEposiig breast, prosiate lung, erdhgastric

cancer; mw&%w lédh@niiat ﬁfd?@denr@fce t@ﬂ% ehdbrit S#omr&aneér Flt3-
he COH‘_@%UHdS repar ed were C ar ac erise IqUI

depender eyt BirRelangTiR, EPRRNIRiR Wil FigH Heats ruffile

myelomaawélcﬁ@@ﬁ%fraétﬂnﬁ‘imﬂﬁﬂlé QRyelsRa; and éﬁtr@!ﬁtesmﬁlf StrathalafuditRirs
with different isotopes are present and a single nmass

(GIST). quot ed, the mass quoted for the conpound is the

L 35C1: ..79B j f f
Of theseq PaRiGHE B Selen Pantes AISTUE0R DUrBTE 21 VA fatiagtory

tumour types P gefthediddiginand were set up to run under, closely
simlar operating conditions. The operating conditions
Another prefsirealr sutabsio ofl eandard edndigts 0of. hdyrainemefasiory ptdstale cancer,

metastatd SRR, HErRA Bttt Bop P ue R o R e Bhgksan ool

lung carcbetrecindrGlééte resi2@fbgdbainistitalratPmEbtuemarat i ve and
anal ytical system): W) 2008/044034PCT/ GB2007/ 003871
The HspHDinhipiter @yspcendy\af thedodrmuias (10N and {1 )syrst thenskbs paBjpetarly the

L-lactate)%eﬁtéfélh ?x‘é@ gﬁe(%g EA]J & Cgt%é) e\sﬁftéﬁ;;eﬁt 8@%&{)@%&%%%5
viral infectipes, evarasitid dmeass] eotoswummmgsesam rDetiple soleras® ABDupus

ervinemaliurl el Plediierdie AcMuah et AEIMEEy U8, dAFrthion

Type | andd) diabates; aheopa@egio andeardianidiseage.d) G adi ent: 5- 95%
eluent B over 3.5 mnutes (over 15 mnutes w colum

The Hep3f) inpibiior: @repowndarohthedpuminac (10h and iBrand tBgselty (particutarly the
L-lactate)'\@'?& W&@e génx% g'legébf %%rh% ) ciftnidd! HRABRNR trankpiEhEtion

and 1mmunosuppression

The Hsp90 inhibitor compounds of the formulae (10) and (1) and the salts (particularly the
L-lactate) and crystalline forms thereof may also have clinical benefit in the previously
described diseases when used in combination with existing or new therapeutic agents.

Based on the activities of Hsp20 client proteins and experimental evidence, the following
disorders may be particularly sensitive to tresatment by the Hsp90 inhibitor compounds of
the formulae (10) and (1) and the salts (particularly the L-lactate) and crystaline forms
thereof,

ErbB2-positive breast, prostate, lung, and gastric cancer

Qverexpression of ErbB2 (HER-2) occurs in approximately 20 % of breast cancers and
ErbB2 receptor down-regulation by herceptin sensitized cells to Taxol. ErbB2 over-
expression is linked to poor proghosis and drug resistance {Tsugawa et. al, 1993.
QOneology 1993, 50: 418).

Mutant EGFR in lung cancer



10

15

20

25

30

Basi ¢ anal ytical conditions: Eluent A 1120 (10mM
NHAHCO2 buffer adjusted to pH=9.2 with NHAOH) El uent
WOB0GHa@4G adi ent : 5- 95% el uent B over 3.5 mi neCessR2007/003871
Flow. 0.8 m/m n Col um: Phéhonenex Genmini 51.1.2.0 x 50
mm M5 conditions (Waters systens): Capillary .
Somaticvalitatiges B. the kinakd d@ﬁxdm/apmeﬁummat gro@th f2eR8 receptor (EGFR)

A T O

nun—smdﬁaﬁﬁlﬂunge;anhhan:M)QAcd?mﬁd Wes?ﬂan@cd%?lﬁﬁﬂﬂ?m&’fﬁa kinase lnhlbltors
e ar ol t

s in sort? B Aeafedty Sateetiiongialon. A7 ArSrohesiy aniidice, gocn as

galdanamvymmtg?tbj |ﬁimb1phéétcakﬁ5|0pﬁtdln ¢ éﬂsﬂaﬂngo%igg}zgoglgggﬂm -mediated

dogradafie B thodihibRges Mof RAIrR P SHabtiste ot Bepee sgigymatonal

folding. Pawisurevef HGFRiegatantvmsl Thes &t gélGanegnytit indixedsmbrked eispletion of

phospthAIﬁtté?ﬁ Jgﬁﬁﬂ‘ﬁll %2 viHiiSas %%{e %a' :Hagés% MRLRSH activation

specifie
of EGFR)ispassogiatedhwyith daperigenzeion Hari%0 foe stapllityesrdethad HapSdidnhibition

o ol RS e B e, 2

Chmnicg.,;[gfb-!m;%mﬁre added to toluene 0.2 L followed by
(30 nm., 0.318 nol). The soI uti on was
The abeﬁﬁgf BERIAD ?%t&nflﬂ:ré%i‘edﬁh?ougg V&ﬂb }9@&nélet Iﬁ}é | results

oratio ums an
in a congjiiutiveheartive Ak kingee dameain. tBhlaérraeslowlmlﬂlentebw beén ei‘ndtwn to

be causiffbr Idm@dlpﬁmbu A U t

m and _t he sor ['ution uskedge?]%'r." é'%g%ﬂgé W? éoqutTrééHEIﬁt of the
BCR-Abbgﬁlh Wne- KE62 with an hep0 inhibitor induced apoptosis. The Ber-Abl inhibitor
Gleevec® also induces apoptosis in K562 cells; however Gleevec® resistant K562 cells still

retain sensitivity towards Hsp90 inhibitors (Gorre et. al, 2002, Blood 100: 3041-3044).
Androgen receptor dependent prostate cancer

The androgen receptor kinase is an Hsp80 client protein. Hormone replacement therapy is
usually adopted where surgery does not resolve the cancer. The cancer may become
refractory to hommene manipulation through receptor mutation. Hsp90 regulation of the
receptor would still be viable post-mutation.

The same would apply to estrogen-dependant breast cancers.

Fit3dependent acute myeloid leukaemia

Intemal duplication of the tyrosine kinase receptor Fit3 leads to its constitutive activation
and oncogenesis, These internal duplications are cbserved in 20% of all reported cases of
AML and are anh indication of poor prognosis. Much like the activation of the ABL kinase in
CML, this represents another example of a single genetic lesion giving rise to a
malignancy. Hsp90 inhibitors are predicted to be of clinical benefit to these patients as Fit3
is an Hsp90 client protein (Bali 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 VS9SE point mutation that confers elevated kinase activity
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15 Step Z 5-Acetyl -2, 4-di hydr oxv-benzoi c acid nethyl

woS9b 0" CH3 C]—IOThetquene solution fr
Ovvasﬁg%%f‘ed in an i ce bat rsgunder N2 and tri fI|P{c;:qv§‘iﬁ‘g’7ﬂj03371

(26 m.) added slowy over 30 min. On stirring a fine
to ERAFWh "I'h%gﬁ@ﬂah&’n Weslsd RERSRSHMMY RINIFLFS %}euffb@ﬁh"%q aflt bb62 Rture.

4 at RT to give a yellow so
17(539@13?‘[?(‘ ?Hn was added acetyl chloride (2 nL) and the

Muiiol lution stirred at RT for a further 1 h, This
‘p—gﬂﬁﬁl&ﬂ%‘“e n was cannulated into a stirred cool ed (0C)

Lyti. f 0A 0 d NaOAc. 31-120 (40
The Hspggélﬁ%l!fu&)g 69 Eqn Iy k@@ltﬁgoh?em@rb@fg%qn@omé@'am)y multiple
myelomavasihkrbsi CHll garfRe éiad 6EIGFR2OR dﬁh)lL-Gﬁ@th@élS&* dmuhﬁﬁe@lﬁdw-

aag trefBE, P L ButstieBs oA - {Bloqiy 1071085100, H008):  Aikocrine
stumulatn&ﬁ)%/nﬁl#ﬂﬁl@%drﬁd E2l) dsONaB 4d RitadipBt stinfildtio SChonkORarrow

o G ST Bl o B A

Veleade Wakd B ane. dried to give 49.5 g (79% . Final
—purr%-@mﬂ—m . i ned batchﬁs The cgglt): ned
The HepBBfH iy BomB8Uncl, 53 Bfimbiad o FBTL a0 S irererits eprticdiaty he

L-lactate} and kiyptallime0igms thietasf edn dedistddn tl'&strehimedr bierkicaab rémdtory

tumour Wkn&%}@a%&% dy%tleﬁt% @gﬁ hgl}é m%nlt?dzfelt i)fqlrﬂ'loma

indolent gon-ldodgiin's Hymphgma. 4ge 1B a)'nd B.( %roﬁaildlpalséeolarZ cﬁﬂ:morna

sl i o PR BBl B8 UL B TSR on

HOkolnR&mﬂf@mﬁal met hyl ester (50 g, 0.298 nol) and

) Ant_)erI%/st 15 resin (40 g) were suspended in tol uene
(mﬂﬁﬁmﬁlﬂnﬂhﬂ\Lm&@LéﬂQen at mosphere) and the sol ution
was heated in an oil bath at 70C (internal tenp 56C).
GIST disggse RArtieyirb; disrase Hizppndeng oB ofavsh factersactivatisn drrovereiprbSsion
(e.g. c-kijortions over 30 mins giving evolution of gaseous HC
?V\:hl ch was scrubbed by passing the nitrogen stream

Other cctnhmeﬂgfbraﬁmeh% 3R Qiich EH%@@JDUWMHM@WEB% f&feéi'inekll bt

@Qen heated in an oil
include, ‘?‘gﬁff'e‘?%ﬁ'm' &C) for 3.5 h. The solution was cool ed to

50C gnd Et0Ac (100 nL) was added and the sol ution
Neurode : t at this tenperature. The residual

.. resi,n was shed with Et0Ac (50 nL) and the conbi ned
Huntingtq§ pPets (EF 65 prisbrsbin e eeoeBo BHtR Aipoger wih no efective
treatmentr @atiahibitioe of Glsho0 Ghdtw raﬂ@ltuﬁmp@ét@éﬁﬂ cffq415f§‘§ré g g in
an

preventing it e, odRsHng & GRuGnaLcelPe RHRE ebyal, 2001, Human

Moleculaf idenetidd, ofol. ) eNo. e 1B07-1835) WQRJJ uMtibm oh@@Fth%y also be of

cipica béﬂ?ﬁyﬁd@h%mﬁseeﬁ?%aﬁ Rrﬂ%ﬁg?f[']'@ B, Sl fil%rentg § 26b4%

ISE e 3 g 5
gulmona@eagg@gan@ednmﬁtog e Hlsdﬂdeurre and 20% Et 0AC i n
hept ane (100 nL) was added. After standing at RT 16 h
GA has heepsbowd te Hispociite 41551 Grofi/HEHD leading b thenwbvAtiNBnd nuclear
locatiSHP ¥k 'SH-1! O HEROP ohibs pt i
transloc 1. subsequently acts as a franscription factor to induce
HSPS0 and Hsp70. The induction of Msp70 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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Step 4 5-Acetyl -2, 4-bi s-benzvl oxv-benzoi c acid nethyl
ester WD 20081044034PCT1GB2007/003871 92 Benzyl
wot0em4ges4( 70 m, 0.59 nol) was added to a sti PCE&B2007/003871
m xture of methyl 5-acetyi 2, 4- di hydr oxybenzoat e
(60.7 g, 0.29 nol) and anhydrous pot assi um car bonat e
Genetlcé &008, 'gol. 00,Mo.ntt ¥ 307+ DL (Midiﬂnndalhy G A M@atrhéntaniibitdaelkappaB

craso (BSOS  E BEEPDS, 8 b 36 48, BB trfiner

et. al. 2p®4)r ep-0rEnd NiskERis & 3ndjgr transdriptionrfaetdr leagngolosthy pi‘an:tucﬂr:jn of
pro-tffify SAFORED |(fSo 5 S A ERAAEN, BHOE' 680 oA 0

320(3).d624lr iEe sabiiynet pr-inflarswatay aytekivaumisedptsads A0 regulated

! :
treugh SHIGH D 5% BspR' GRS, 305, Seumatiey Yol 494, 20 51
550). creamsolid. 1H NVR (1DMSO-4) 8.21 (11-1, s) 7,55
(4H m, 7.43 (4H m, 7.37 (2H, m, 7.04 (1H, 10s),
Atherosgle®8is(41-1, s), 3.79 (3H, s), 2.48 (3H, s). M5 [MH
391. Step 5 2, 4-Bis-benzyl oxv-5-isooropenyl -benzoic
It is knew thatdnflanmatetveand dmmyne Tellpplay s camiral gple- Buthexinigation and

progresén%? Eﬁhﬂnar@ aﬁﬁrd&l&néﬁ@ BRIBAISEEE: 410 AAnSNI 'Yr ﬂgaé Uﬁ? engion 4 07 1-

nyl phosphoni Uum brom de (92 0.2
10) and firhap begn afﬂ%ﬁ@ Jsﬂtﬂ-épg%ﬁy’@rﬁéfanrwwgﬁr) "*afiﬂiofddw@t emsclerosm

Rigand %Q %wvaﬁeaﬁd Bhfshdfds émp&entseg%ﬁﬁﬁtm@of A theOsefh b ted% of
ereupon nethyl 5- acetyl benzyl oxybenzoat e

patients(tegted \@ho wepe ﬁﬁﬁ&nmaﬁ'owu%aﬂ%ﬁﬂ\erm'ﬁm& plagles puh pg specific

antibodi QQH&I ﬁ'%ﬁ@ﬁ@él%%é&@b iR tHe derd 8F hé’éﬂhﬁbﬂh&rﬂ:@ Thithng Qhe Hspo0

O mM) was ad t o _guench excess

or
Inhlbltoraqﬂmnmed%sf therformpilae ( Mﬂ@é‘&%g% fcafgd'véhe Tactate)
and ctﬁeﬂlﬂﬁe i&tls Eﬁl@k&oﬁ%hﬁﬁlﬂsb@ LdcFRdir0MheS LrsiingBt  ofh@revention of
resi due was recrystallized from net hanol (330 ), The
atheros@dgfosi§s were col | ected by suctl on f| ltration, washed
W|th matt&anol (5

e% under reduced
DL oL nnt |m|t mour angio enesns SOriasis

Angi ging b
rheuma%id“arﬁ'\rﬁs,hﬂﬁizdié@mh@mg@ %Lopenyl benzoate as pale

oW hee e nother |iquor deposited a second
lnductmﬁrepaﬁﬁmgaﬁﬁs aé rugmateﬁt By HEPOo ket rbteine NS ethd Akt in

endotnefisSeslis(sn’ Suf Viast 20b4 Ahepssuirrihiat yags Hiall P2t boassa)

Suppreésm?ﬁof(h&bbxlé-)ndtﬁlb&?fe(caﬂrl (HIF)-1aaAlspliMpai the Grdvh,(drdiogenesis

and vesSiypalyialoh SEeatissGreHTe s mpuas miodel (oiasitihy 26 3 2048 nat

Cancer &t 96, 916W958.)be obt ai ned as follows. The
crystallization residues were evaporated to dryness in
Type | anddypse ihdidbétee oily solid was treated with 5% et hyl
acetate in heptane (250 ml). Ethyl acetate was added
Hsp90 inhibition Inas moprofound dffect bre Aki signallingsas/well as menbarn Xhaseare two

oot W R RSP e RURThs Pl

al., 20061l G:aillamﬂmnankd o8{: 1R201 pard ealevelapment of ypgpriesson n type 1

s s A O SRR e e

2, 4- b| rﬁ opr openyl - benzoate as a pal e
d (total yield 85-90% . teri

wﬁ%ﬂm&w@%%éé%ﬁ%@% SR o e

requirechfbd &ctell @activadibn s (ngmﬂ{ﬂingﬂﬁmd immesl h13; 164(6).291 5—23 )
2, 4bi s- benzyl oxy-5-i sopropenyl - benzoate (61.0 g, 0.16
Cardiaodi$¢gasen net hanol (750 nm) and

jrmmun
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water (250 m) and the m xture was stirred and held at
wo26dsloddosh or 16 hours. Upon cooling 15 the or g@Pi/@ma007/003871
sol vent was renoved in vgguo and the m xture aci glfl e
to pH 2 or below by the addition of 2M hydrochloric
: N r
Cardiac %Ehgwffz %3{' m%%&gﬁ’m"iaﬁxﬁtﬁs% acgg‘l alnLeJ‘Eh ?%N%t%mt‘ﬁ@qgr Iélaésl,cand
notably HW@r(inNagec!;bpsadétﬁ@djtraﬁmqf%d’lay@|d¢m¢nsiira$ﬁw@@iqnﬁotedwa@cﬁvity

_ e be 5 . i ) . )
in rat cafdlpMibetés, G b6 sheRanl Minbrod i HROTYose! I g e o
HSF-1 fretrgipe cpaperopy complay and iig sybgpqyentgetivagionnf Hepigenss. Inhibition
of Hepofo> KA1 S Yoyt or e £ Wt b ook okt n the
fIT, o), 2. 03 (31 B) Ve (M 375 Step 7
pathogemgsispldpcheminearbdireras andadioiebenzvl ester To a cool ed

. (00 solution of dipropargylamne (46.7 g, 502 nmol)
Infectious dise@s@\. (200 nl) and 25 10% aqueous K2CO3 (700 ni,

. 507 mmul)_ was slowy added a solutiop of N . . . .
Hepatits G BFA VRS BRIRBORIA B HRCCIoR: DR BrEpHSRP0 Seinyspguirer for
viral prdcb&d6g (frR0rdpli¢atoHeVRithepuas . al., \WB01. Proc Natl Acad Sci U S A,

. ‘5035/83 034PCT/ GB2007/ 003871 yg. The sol ution was
20:98(24113P¥kd7at 0 Cfor 2 h then at Rl 16h. The phases were
S

Parasiti arated and the organi c phase was washed with 10%
M%s K2COs (700 ni, 507 mmol) and then with

GA has %ﬁnﬁé@%ﬁ%&&%ﬁ]éa@@ﬁﬁag@hﬁ@g g\s\@@? gﬂﬁélﬁﬁ Ef%l%gm%gig% fgl&iparum.

Plasmodiurhlyghoakty medshinhibited -withh EK cati aroilGgokimilar darthak wbearved with

aci d phenzvl_ ester,. A .sql uti . f rgyl. a .
ohloroa i, A Ha sk Grtsive iR flordhlts sSRHR, sZof ldglpoum
falciparufr é<abn it dil.y @03 Malariots; 2bse).( 440 L, 220 mmol ) was

evaporated and the residue 10 di ssolved in toluene (80
InhibitionPrevertips opRevarsaled thei el o) Wtdndenson' s

catal yst (2.26g9. 2,44 mmol, 1.11% were added in 14
As discusged|above.t moddaiote or inhibiterpef stwesswproteire dunctiamtin general (and

o0 [SBQIA Geblles HREIGPYRIRERBLCE i BBlnklitor
sensitiziag maligoant cslisdolanticarser diuge and/zotrastmentse i) eieviaiinguriregucing

the inciciie B RBAACE fo o g B PR PG BB fgsitance
to anticayiesr cloegs pmder eatmentsidivh polmtiglinaathel ecfivity fafrandigansen drugs
anlor (R e e i lorel O r it artttndch Gugs
and/or frgptraitse in Et OAc (400 nL) at 80 C when silica gel
_(chromat o%.r aph&@grad'e 65 g) was added and heati ng
Accordinglih thenipwentiop fulher BravidesThe sol ution was filtered
whi | st hot and then evapor at ed/q%vvi_th seediqr;:g) to give
»  mmgiiad ferthamranbyiayis GIUE%TEFMQI e\p@tm@rm ,'D';Lef)thﬁ*L)
iNGderef 6t 396add Ratd @r SoYditfbr! RERMRE Y Hspob Wik Ridtholine
solid was washed on the sinter wth heptane (100 niL)
comPrisaeadministeringdo e sublert ipmepd thesedi A qomreupd of the inveptien,
VARFBR YA di8Sad) Hate 3P WandithdA rh%fai(aé%g H@Péo iMhe@RvéBhment of
7.51-7.16 (m 8H), 5.21 (s, 2H), 4.74 (s, 2H), 4.70
resistapeg to aicawer diUdpH) . Step 9
5- Met hanesul f onvl oxvnet hvl - 1, 3-di hvdr o-i soi ndol e- 2- car
, : I : e _
+ RO} SRR AR B8 Yt et or
reducing beRidasse oF resitanes ty an @nticapcapdryg; (1) neyersingrgsigiance
Q28 ol ), WS IRG aBivAD of 38 afioanBerdhud o
of met hanesul phonyl chloride (19 ni, 0. 245 nol)
di ssolved in Et0Ac (50 nL) was added (so that the
internal tenp <12
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WO 2008/ 044034PCT/ 6B2007/ 003871 95 C). After stirring
for 2h in the ice-bath further additions of

wornredsiianss ul phonyl chloride (1.9 nL and 0. 95 nE{T/@Bd007/003871
Et3N (3.9 nL) were nmade @do that by tic there was no.
remai ning starting material after a further 1 h of
dglaying iof geventingdhe onsat@f rsjstane ta dd enticartet Breigswhigh imethod

oSSR R 0 544 Sy R AE T e

phase was dried (MgSO) and evaporated with seeding to
*  Agnetbod fogdipireatiment ot cancemwhiok ethiod ¢dmeprises tadsirdstering to a

b0 hogs oReeds Ombolig othevtfion, which metiod s amastpsed
bﬂ“ﬂ@&ﬁﬁ@&?ﬂﬁ#f@%ﬁﬁ'ﬁiﬂmzvl ester di hvdrochl oride salt
102HO1 The solid from Step 9 (assune 0.232 nol) was

o AMSHS ¥R dhd Q‘gﬁﬁﬁ&ﬂé‘ Br ﬁ'gaglq)le aﬂlzml z{t iBh or fé?:{u%érpﬁfgﬁe7 0

added over mns to a coole er na
ingidenes) S gdlissas stator erpdigipn aediatedrby Hgp90 e wmm (60

umarganglﬁeamam Mth%ﬁﬁér%ﬁ%atﬁﬁgn%hﬂh %580 BHERARE Aol

Fred | ete renova
é‘?EF*E‘Pd BQJ“P"%?F agfinisterg @dh%ﬁulajﬁctﬁscmmwd o thedmesation,

hé\-emmaffdd %8

L, Pl o 0 o LR AR
re§ Elﬂcﬁt% erapsUiie 89enthe or gani ¢ phase was washed
with a mxture of water (500 nL) and saturated brine

. A(rﬁéﬁod‘f’ﬁa)“ (ﬁfyénémflﬁdg h‘béhgﬁa?lh Géils\‘tb R a%ﬁ-tcﬁﬁéér‘%@em I(Iﬁ%“é\ﬁ%mg or

2:' I g utio drjied (Mg504) and frltere

redycipg the iggigRes, rﬁﬂ?aa%f@@nwwc@r@mm wYErSIng,

reBistihce®d hn aftieaticts RABRE (V) PO fd? ran?aﬁﬂ%gncer
c

mns&bg%gth sollrgrermvedb fi tratlon whi
GRLH. Yifg gt pRventing theensehe eana@nsa tq AR aRf-panger agrnt,
whibk nmfhdcﬂcdi'ﬁprﬁés(eﬂhilmﬁm toRa subjechiind& &hg &eﬁ'ﬁ%t WitRGaid
he title ound %szﬁ4wgr 8650 as a col ourl ess
'itb‘??’l?e’?@? (‘E@H“ ihe \Veg¥OriD) : 7. 64-7.51 (m 2H),
7.51-7.29 (m 6H), 5.23 (s, 2H), 4.79 (dd, J = 16. 2,
v AGnethddzior ﬂ'ﬂa]t}eauﬁeﬂi%f (ascané-’éﬂ)m a%uﬁj@ct(t.ﬁ'ldeﬁdﬁing Bedifehbwith an

@}_ﬁhzfqeél? ?]q/jefln er]ﬂé\lf B-Pﬁﬁwrwmftenng fo a subject in need
thefeofls loyuhpound of the Q‘Iveﬂﬂ'm; %hﬁWéth@d mrﬂrﬁﬁrﬂb b§ HePhbsence

Of%@ﬂz%ﬁ%l\‘? 5&%@8’0@7‘ D g Ye Step 10A can be used

as an alternative route to replace steps 9 and 10
Biologicabwdivity To a suspensi on of manganese di oxi de (15.59'

178 mmol ) in DCM (100 nL) was added 5-
The biclagjenl eacfivbt bl Thel cnpivhweir of itteoifarchullze P10)aamb X)) aed dke @alts

s Wt SR ko PR B i D

measuredrysing the assayseset Sorli tremaaaxﬁampldsemalb\h for iekhinple: e i§othermal

titration cgﬁJr oug %@e%%&dﬁg&ﬁpg\n %a@plﬁoga#\n%s e. l@@éfﬁ%ﬁiﬁﬁ‘ﬁ

aclivity agsdyst describathan GSkample | 7. Whse Meﬂ adtivity [2Nbitedl l:tyhe given

compoun %fﬁ@Tgfasgésg et g% Ihgfﬁ’%dq loﬁ ﬁﬁe’?"a‘ﬁ?% %(tﬁ %%%%wn& of the

present rrwgnmmimle)a lémmlfae:eftless than d nfi€ro6fdlarl In mermﬂqﬁdﬁd'atwe activity

assays, tﬂﬂqkz?l"ﬁ%@%&ﬁ%ow 9 I%r? @Oé{‘)qh %;@dg%s(qﬁ % ql).%ﬁﬁg in

terms of the ik valte,cpul the Icumpomnds“v:-cﬁ thehavembn teiach haes an iTle dalue of less
10 m., 20 mmol) giving an effervescence. After

than 0.1 riflidiar 10 | (10m) and K2008 (5.5g, 39.8 nmol) were
added and the organic phase was dried (Na2SO4). After
filtration 4AMFICl in dioxan (6 nL) was added with
stirring and the suspension was evaporated to dryness.
The residue was di ssolved in MeOH wth warm ng and
after evaporation the solid was washed on a sinter
with Et0Ac 15 then petrol (bp 40-60C) foll owed by
drying in vacuo at 50C to give the title conpound 3, 61



10

15

20

25

30

20 FIN NN CH 3 To
woenbdodyhyl - pi perazi n-1-yl met hyl ) - 1, 3- di hydr g¢ ,ﬁﬂ
e-2-carboxylic acid benzyjy ester dihydrochl or| 2&{;%3371
(Step 10, 59.8 g, 136.7 nmol) was added Et OAc (400 L)
hERg and 10% aqueous K2CO3 (400 ni). The organi c phase was
washed with saturated brine (200 nL) and then dried

In the naéé/@gé@a F&E mﬁﬁeﬁ &g%@bpgm glbpffﬁé 25) ﬁﬁﬁﬁﬁﬁ@ﬁ@ﬁ&a&ﬁ from

sed on st'

sale in {het Y (vhem ibwaerdisagyend- thecere Tmplicatsd; in d@ﬂwww@dm heart
malfunctigh U ks %B@ecﬁleﬁfﬁ} qaﬁrl.oeﬁﬁatssl éide é*%c?gnf(si'@@e HIGP s the

ortion of

deVE'DP'&PP 1] Wﬂ"ﬂa%weélbﬂdhﬁ@ﬂcl&iﬂﬂ OaflEBﬁ ehgasisiingeat eslis. The
hERG cﬁéﬁrté! Isthe&ﬂ% fBH'I‘IQ iof Bownthn%r‘i Eﬁ’:ﬂ'ﬁx@sls]tﬁe/"ﬂlpﬂ/nﬁrﬁﬂer?o? v@r}ch was

and_the m xture y enat ed lat nosp here

identifieq Gy thg. @EH 9340 3 AR SrosRRi 11 mosastahaurtﬂye(se@ Jamilo¥, and
Jan, Y. I\BQ1MI@Q G@b@ﬁarﬁﬂ}doftlbﬁ OHARhElS aNAYER, 94@@&?@@@) t'mé:ﬁ?%hysmal

e at , -40C. The resi due was i ssol ved
Pfﬂpem%wﬁ tb@%éﬁ PSIRISERLIO8 GhapTe) e geseTioREar SepgyingitighkG e diang,
o curranmd\n.rwrmld}(émm DET. (1968) 28084 MAAREE Piak/Beb2El0 4h AhaBied and

o e s AT 15 D et e
307, and/\mﬁlddﬁ@CM UUWHW@?UMVDGané‘@ B2, SridoR&skriRYn 0@9@%1999591 HERG,

o ) i R T Vot é?@ﬁeﬁwﬁwnem% (o pjence

269:92-98.0erazin-1-vinmethvD-1 . 3-d ' hydro-
i soi ndol- 2- enet hanone A solution of the resorcinol

The eliraioatibn( Sf (ERS Bhatking, a6ifitd renfains amdmportant consideration in the

- hy ben otriazole (10.21 g,66.7 mol) were
developnﬁfag&sngl gg‘ rﬁiz (92 m.) and to this solution was

e corfEiil o e omuia (1) s fow, BERG 2tk 99,8908 pgaration between
Hsp90 intyiaitoncattivity ded hEBGBacghnt)ﬁﬂnaaantmnﬂ@r th&keempolind bbformaia (1) has

s mean 36 6 Boofl hE5c Bl Bl S B AR 5 e
compound gecsiplar pralifer@idh gayd.) Thashinpgand difernsull Y1) leas svasean ICs,

t stlrred at RT for 16 h. To
valus agifBPRERE il biafred Sl A0S (18 (500 ni) and EtOAc

The cmﬁva%%ﬁd% }Iﬁ@&ﬁ\é@&\ I?%%%&aﬁ%@&g %%@%&%&#ﬁgh dﬂl&lé{ular

better tugwudlgiibatian: i ne (200 ). The soI uti on was evapor at ed
- to a snall voI urre and 20% Et OAc in heptane (250 m)
Treatmens of paine Rousopathiag. siroke anc ed condiffiomai ch had f or med
was renoved byflltratlon vvashed w th heptane tw ce
The compoundsm §f the iaMention\heve Hard0gnhibitien er madulativg rastvitydand hence

are usefﬁf’m%r gsé %réatﬂ% aﬁéﬂldﬂwg o???&:e%ﬁgz cifesifl %d@hedéat%di dl(SgaSES

aﬂdcﬂﬂ@flﬂw 5 Hz, 4H), 5 09 (d, 20J = 11.3 Hz, 2H) 4.88 (s,
,463(s 2H), . 3.54 (d, J=16.0 H H, 2.50
Acccordlpgly THp first Qgp%ca the mv;-nf@m_@rovtgiﬁy the use pfsa gm;lpougdegf the

inventionl 8s defnad herein for the manufacture of a madlcarnent for the: treatment of pain.
C2, hydr oxv- 5-i sopropyl - phenv045- (4- met hyl - pi per azi

In anothlr bspbdre tHYY thledtiodr Hioliids Ahé SRENGOL ZovfoliRY NRNAB Snvention as

defined herein thereof for the manufacture of a medicament for the prophylaxis or

treatment of stroke,



WD 20081044034POT/ OB2007/ 003871 98 The product from
Step 12 (4.7 g) was dissolved in 1:1 MeOH water (98
worzis/asi4af t er purging with N2 10% Pd/ C and KRCO&B2007/003871
(2.38g, 17.2 nmmol) were &@dded and the suspension was
hydrogenated for 18 h under an atnosphere of H2. The
In a furtheo Iaupemnthmmvémtlmeprenﬁdam the: nige blas eompewrab of theeivention as

defined higl fpf B TSR B B AR 15 ol sl Aerrdtoive ol
In other a@@ %m@&kﬂe"(ﬁﬁh% “Sdded. The §o|5utb Y on was. heat fed
A Eﬁnggung &k &n ﬂlé%cﬂé?iné’ch in f@ﬁ%‘t&e@ thd Bﬁath%t S )i C

e was vvashe Wi th vvate nd then
. uﬁ& eﬁ ff GVt a\.‘:ohéﬂﬁd( RéreiP frl Lis@nA iﬁb' RNaEidNO or
| 16h wth seeding. To the crystal n@‘fﬁp
enma;uona:pf RRIS innd raient: @E@W@f““ﬁﬂﬁ“ﬁh 9@1@ hHwnlaﬁ fg from
dR xture was filtered 10 and dried to give the title

conpound as the free base 1.76 g . 1H NWVR (400 MHz,
= Tdudt3of epéam curdof (he meéhuon?ash@afhad héf@ln fdh tﬁ?@rr(aaufa&ﬂd}e ofa

mé@cargﬂ)\t fop use |pstheg%1uctén2%r ?Igmnatfm gf %n%qzm e’,l_%atrerrt ?eg a
mQﬁHa@Q@&h & £Burhdn) sufferind@érnfpgarat i on of _
(2, 4- Di hydr oxv-5-isopropvl - phenvl) 45- ( 4- net hyl - pi per az
. Tﬁeﬂuﬁe ol aresripdundlofihe hvehtincisodéfmet meadin fortid mantfaamonef a

b9 B 5 5o L e E o ERBRH) et

wédmalrpam{ acute paln chromc paln. hyperalgesia, allodynia, post operative pain,

pe;h o RV n S AEE. TP AORL GBI Krodiplc " Refhal

Vaipsrhbea ror ﬁﬂacttmn), hﬁetfrolbgiuhla):am]'hausaqmﬂcelatade spaimn chrcer
in% eid b¥rit r&% fol | om ng net hod. Aceti c anhydri de
rei RaIR{or V43c ’r’i‘ﬁ{S'r) was added to a stirred suspension
. A &owgﬁag(& %:ezlg\é%‘ngtﬂ)gﬁ gaﬁ%egylﬁregi f{.:r use i %trslaatmg (:.3="4rr1¥l amna_oi _n;/ore

ofl mmid@ptu)n,]sﬁalﬁnrpﬁd'r visseliahpaiheagde @ﬁirg chénl: painl hyperalgesia,

aleRe Bortapelihe B3, PADARRH VPRSI, tEolie? rkictor

pain m:iﬁhmtnatle, t dentaipl dmmenm@oeememfeﬁlomhﬁuwulmlogzigalorn:aln
wsuﬁo%ﬁeﬁﬁ%mf%ﬁﬂﬂeﬁ“eﬁ%a B Sala BT 10 e
. AalﬁgtPSQ r@g&ﬁtﬁéfﬁl ng theﬁfj ?\ﬂ'pageel %a?ﬁmél%é&"iﬂn@én)?whnch

r oom erat ure
anademnmlsds adiniristerinartattes paﬁermgrtberaemiweﬁv efﬁaqﬂa% geount of

a%gglpénﬁd Omeﬁﬂgﬁf Aé)di%z}-ﬁg% 2 07/ 003871 99 aqueous

ue was (25 m) and basified to

. A%E@B@"féﬂhéé LSRN Br éﬁﬁhéﬁd?ﬂ%f%;ﬁ ea ‘b@fl&'{t Wb, gaﬂ%érhrﬁﬂl such

0 aqueous pOt assi um car bonat e sol uti on.
aacehuman) sulfrrsgaivem (B, iwhicharetber camaTieRs H‘é’"iﬂ%ﬂ'ﬁﬂe b the

.
pdfiht gh effe SO;?Q@ %@Ph%‘aﬂ LQh &irl{'o® al@fpblind of the

was col |l écted by suction
invenhtioreas definedibgsbal with 50% et hyl 5 acetate in heptane

(50 mM), sucked dry under reduced pressure and dried
«  Aomethadgfer the teaimeumt svwengt ommare (g nacicsplien, somatic pain,

v Iéﬁu NE{% ?ém %rg;ﬁgeafﬁgw&aga@)mﬁugﬂa rmis.wgé?hw Bain,
pain G- o ihypersanav, ANty anwjomopm erm'mqsw Sfental,

d?ﬁ%‘we bBSé‘%mﬁ‘lnéésuogédQ 4pa7 Zaﬁ'll.géﬁiosl'@etaﬁféiﬂ cancer

2.32 (84 m, 2.14(3H, s), 115(6H d) VE: [I\/H-H]
410. 10 EXAMPLE 2

(2, 4- D hydr oxy-5-i soor opyl - phenv1l) - 15- (4- net hyl - pi pera
zin-1 -yl nmethyl)-1, 3-di hydro-i soi ndol 2-y11- net hanone
L-lactate salt (form FL1) The product of Exanple 1
(1.24 g, 3.303 mmol ) was suspended in ethanol (3 ni)
and EtOAc (5 nL) and a solution of L-lactic acid
(0.285 g, 3.13 mml) dissolved in ethanol (3 15 nl)
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WO 20081044034PC0OGEB2007/ 003871 100 and the residue was

woléfAlaigged once with toluene. To the residuapcpigpzitB s
i medi ately added tol uerg (33 L) whilst still warm and
the solution used for Step 2 without further

reﬁiérd cﬁdrlr'?e tﬁf]krfgﬂ.llagp%ih HhhonABed YdmpridestidhidisaXing e Iﬂ@;bailent

ster The toluene s agn from Ste

2 Beteuioal afiosie RN o RSN Shhe YSTTEN 25 B e N,
L) added slowy over 3 h._On

A SEmRIOS P BHHIR 7P dPEe) ETh ol e (PP, o

treffinBrtdfdréleen stirring at RT for 37 h to give a yellow
solution. To the solution was added acetyl chloride

A reffodnfo) tl-@]ﬁi'oblligﬂa)ﬁ@ btiréaiment dfrstrele it a REtiéntrsuah faarat hammal

o3y B0 o SRR T LR bbbty

effdefiramdurt 2 a Cbhpoandol) thelirventioness deilnwdmre:m 145 L),

The organi c phase was washed with saturated brine
Acbmpaund oF2héinkenticmat defined heneor fat vep ama Hiearogpiecive agery.

. Isopropanol (2: 3) was added and the crystalline
Asndthed of pmxredtn’ng/ of rdduriagirenranat damagel in @ patieat sifegingdrom

1% [ Og ot
st Y ool Shmplie Ahiistrnd 8, Betont an, ffecte
néimupromc’uverafdomtlaﬁalcompgﬂndm‘rtbginvbhﬂﬂﬁ %Fedﬁtl."@d rgin. 136
nol ) and anhydrous potassi um carbonate (20.25 Kg
That dsesofimbympounscefithainventian gsidefinsd iereip orfhe awnpicie of a

m%lﬁ&?\&%t]fo? tl-tfé Bu‘@v@ﬁﬁno&yﬁéﬁﬂéﬁﬁtcﬁ r(aﬂe”of Krok€6n Patidtits af hﬁdOfor

ns over m xture was stirred
steoke, fiosledlampler @ pRtisnt fexhibifiog BoY o5 %@aﬂrem%ﬂqt%rﬁa'wed ffrom

VAS%QE? r aihﬂélﬁmtaHSn m )étc}‘lé'rt?sc}’é?ésié) OURR&rANt ﬂy;ﬁ\ﬁféﬂ%mﬁ 68 Zidbetes,

stirre or ous ours, The solids were
hmmmaan;}atrahfﬁlhﬁghu on and dried under redUced
pressure to constant mass in a vafcuH’m oven ? 0C
Agspsineupe of dige Kveptien ﬁ%fiﬁ‘gﬂed herein for the prevention or reduction of

rigk BCQtoKkk Tt Pét‘eﬁiiﬁ apﬁﬁzﬁél’ Qt*éi&e ﬂ:ﬁ"é&h@tp(&éﬁ phtidd exAbitiRganpsne

a cream so

o TBFS Tl FRRHTE, ST BRI AY A" BRAZGILORFeTrap RS, arterial

&S&é&gt@m érlipRsmmSindrati fibrilbitibexi de (6. 72 Kg,
hgﬁé.rféhm I'n anh;ygroﬂs THE (60 L) was added over 3 h

A Pnethal fcrr rpél fw&wm ioP Redifctiore bhyisk of pirekey lirp patiaritoat dsk for
brom de (21

ok T Eramble RSt EX)IDLIRG oy 28% O risk fgctors,selected from

vadc@iar 3) inflamafhtioANy ditimsresdlerbsighy detefialr amypértahsion) adiatises,

hmrlggcger{l?ax;zﬁr %ﬂ @prﬁlgépq,nwﬂg Erl\t {Fﬁgﬁgﬁ %gs ?dwnr?t@l%gt fthe
pREEHR GintdifegthaNRrapeans ambbﬁtscifhsomrﬁpqdnddﬂ the chvehtion as defined

sol vent was concentrated in vacua foll owed by addition
hg§fellEt 0Ac and water. The organic phase was treated with

activate arcoal ,. filt d,and_.evapor.at ed
3 SOBP IR St o RGPy A0SR e feh e, i el Protyiaxis or
trEBEndr of 8 dRen&s stateyartcahditisreshetliatu Hyoa tyafig divpendemhidnasecd.

solids were collected by suction filtration, washed
'I‘Netu.fsemetafmmﬁouaﬂ @F thel imeentionl as definbicleateiprfos thernganufacture of a

resicariegt (g5 e AroRmias B atidiapl 2 HisRRs Ha R g B ofon
rRgtigted vy bmiy@l)n ddpeftient kinase 5.

2, 4- Bi s- benzvl oxv-5-i sopropenvl - benzoi ¢ aci d

Pot assi um hydroxi de (0.527 Kg, 9.4 nol) was added to a
stirred suspension of nethyl 2,4-

bi s- benzyl oxy-5-i sopropenyl - benzoate (3.1 Kg, 8 nol,
step 4) in nmethanol (18.6 L) and water (12.4 L) and
the m xture was stirred and held at reflux for 3
hours. The net hanol
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10 was renoved under partial vacuumfromthe vessel,
and to the renmai ning solution was added tol uene (62

wd)o0s/0dae34sol ution was heated to 40 C and to thgmgRdodt®3s

was added conc Ha (1.36L)%5 The bi phasic nixture is
heated to 50 C and the phases separated. The organic
ﬁpnmﬂmdv\iasthmbplwms br tmatmlen’( la Hisesde &Qte&r&@ddhhﬁ mediated

R der r.edeu ressure

B HERYE BhaRRt By S N REuR hahises BRI TR sublect
IllBQEfBBYErG@ a(@ﬁ%yn@bﬁl&em&aﬂmh&d&ﬂrﬂﬁ&eﬁﬂhl d. Step 6
Di - prom 2-ynyl - carbam ¢ acid benzvl ester To a cool ed

A me@)odsf@r leviatingf ork2dodng thekincidatcd oiatdjseane widte ior condition

nﬁéc?atﬁd 'b%r g;}#g'}ﬁ éri]’é ?Q@gtdél%s@ %@rh@%p{%ﬂ?& omprises administering to

I propa
aﬁélbﬁﬂf Itegreeior eetnroynd. & thajinvagion 4s2fined heraims
added at a rate such that T<10 C. The sol uti on was
Thei ysecd agompognd of thegnvsniion as dlefinech herieindine thet roamafachuiteoot 3

a0 b S ORI %S FRRe, 5 o leblE SREN Fonditon
niegiatad py cdkRionfi3Bne (17 L) and the resul tant sol ution

Tﬁ sed in step 7 (assayed to contain 6.23 Kg, 102 %
gisg A SOMROVAY 6F Hedvention ias spfineshareinfor the manufacture of &

n&mﬂwspttmlmap@é;&d Y Hitha BAY Qisds §9f&é}§V+H Gondition

benzvl ester sol ution of opargy alc
"aeﬁfaﬁd Ky, cdkd rpis, F?Idt‘#jﬁ%?@ﬁes*@gz Qgeondilien beinasetber than
P&iﬁéuﬁ@@cﬁ&d&@ ﬁ%tﬁgtoﬂ?di%s@tdr@'?etﬁ&faldt—.lakob q{s:%?g.e

di - prop- 2-ynyl scarbam ¢ acid benzyl ester

Thé.L86 mlcnrrqioaﬁd 6) tHeﬂmiéHhHﬁ as déﬁﬁlecmrleiﬁl fﬂﬁﬂﬁ%éﬂkﬁ&b{étof a
0 162 E‘%ﬁ v\g |n 105@% \{)ortlons 30 suc =
Ef‘?‘é&a”ieé‘ rd %rpéﬂ Xjs Of HEeatmenthet an diggase staiacer condition

mﬂmmmmyb@:iw er {i3s, Iﬁutdlaéhﬁet stath WA ToRSES beﬂbe uther than a

en stirred at 55 Cfor 1 h and

"8'6'8#8%3'135%8 c%eam (8 12 L) was added and t he m xt ure

i 03 o SRS B e o
ntehl&:amml_ I nutfmom%\mmwmd of Qre@lﬁﬁéﬁsttaﬂt a\gﬁhgﬁﬁe Gatd NG Et‘ilﬁiltlon

.conpoun e
%%E‘?H%?f@@u%?ﬂ% @?ﬁg’{%ﬁ‘f@%l h)edro i soi ndol e- 2-car
b t d | ut

L TR RGN oW
traatimenb of aydisesmbastate Ik démdition. rﬂedmbd byt Tor % sEid3dikease

S&Zef ﬁane d‘ﬁ?uq]w gﬁ'ﬁ? ollm%r&p?cg{ ?’)31'-"'5%394%“5'9@8 Stfigrase or

Crmfaidtmkmbldlsmp <10 C. After stirri ng for 0.5 h at 5
C the solution was used belowin step 9. Step 9
Almpmiﬂdbohthaumenm as ldafinse tHerein - for Jisei hyﬂ'EOpnoﬁﬁylﬁﬂQ or

b3 B8 98 3508 5ol o R % B Ao
stateseraiondition beiag sthen thanz0feurbdegendratine 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 Creutzfeldi-Jakob disease, which method comprises
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solution was added over 45 mins to a cooled (internal
{ 17 C) suspension of K2CO3 15 (48
wolz668h4doda ) P (48 9) BBg:
N-rret hyI pi perazine (50 ngg 0.45 nol) in acetoneGPé%ammsn
The suspenS| on was stirred at 15 C for 3h

a@ﬁ&%ﬁ&eff L5 Faten 0 nsin AhergBa Brhedtically elibdive Midlat of =

compnmtbofﬂhetnvtanm ddefimedhéieMAc (1000 nt.) and a
m xture of water (500 nmL) and saturated brine (50 niL).
»  ATinethod gd piraphylexisconizsatmenthd dr disesscastatexeucandiionviagdiated by

Ui il OpPa bt bl T s S-lfpmgroe

disegsalrwigich (MaiBad compdsés Rdministerinadia @ paﬂmt dvInged dhereof a

WS RHER eHEld ah kP Bebighluifior s fiefiRtas difieg hyein.
. A{ rﬁgﬁ%ﬁgﬁ?}’?ﬁﬂyla&& rl Rt OF a"&i‘fea‘ﬁ@%ﬁg chBﬁHi@rpé}far&FﬂQnead

ane“on the sinter and e solid drie
by e velRTol7 gdif) of 935 waick repthad semprEes egmunistering 1o a

p%ﬁéFg QML Qhé%og a( ?ér%e@tﬁza@r %?é??%é | aﬁﬁl)é.lrﬁ gﬂg '7ad gc::plrill Mf the

quﬁntlmaslsleﬂrediere@e 2H), 4.79 (dd J = 16. 2, 6 1 Hz
4H), 4.49 (s, 21-1), 3.66 (s, 8H, 3.03 (s, } E
. chongmungbp%ghe dNYFE¥IGH |3§- Qefylmeqelmltq use in the prnphyla IS or
tream%rh bﬂh%eu&@aﬂ@olamscaapém&m ﬁeaepdthlp eEthr thah B&heimers
DCM (33L). and N-nethl& per éagigé% L, 193.4 nop
digeage. Hyntipgigngidisessg oy E?"'F‘ﬁ%t !?FP% from step 8
added over a m s_such that

« Thg 15058 SceomAANg O HheAvas a8k RIS PR 5 e MyuTagtirg of a
neddiddmerd férithe wdjhﬁllaﬂﬁ o reatndhi bf befeuﬂﬂzathyn sustpa®ea pehpheral

BRIy Oes ) AR AR AL I PR BRFARRL. O SHpct

JhEdh iedadel and the | ayers separ at ed The aqueous phase
was washed with DCM (55 L) and then basified with 2M :
= Aatdthéd of hhrdPhyldxiaind itdatmentoofuat nevaspathy,r swtheds i antperipheral

reproPBlY o i, @i . Tieter R BOBAR o FER o Bligen

h‘f"mﬁeﬂﬂ? which misthiod tcolmpeises administeyingdo Iaopatlenishamd thereof
)%Bﬁ\-'técaﬂg eﬁ%ﬁ‘i&? %n'}gltuétp& ﬁf%%%ﬂ R bf e8P ibA 42 U¥hrRk Hrerein.

giydro- 1H i soi nd

- | 1. 3- \ - .
om0 B AT A O e 00
thereof iBavBSaniifunp aldictivity, woliprotozEaDaetiyity3and) anteparasitieactiviigs Pd/ C

(0.065 Kg). Hydrogen was passed through the mxture at
In parucwrcccﬁmpomds erthennvantlgmm asefubin NEeingTinéection i kathogenic
ungh s D BHASIE Srbfl nfclo 57 e AfaloRRLRR AoAediBgR i
an antibbdy l@pamaﬁtbdwtby filtration thr ough a 15 Cuno

filter. The filtrate was evaporated to a small vol une,
[n one mmrn@piema/\mthpmnn@n@% @nwpounds af ther foemulad) andsgulraroups

d d/ b| k
roret 54 R Fe B 950 REpPUAPBAFGRRALTC 83 D it Fogen
Exampl%é'z“.bzl_ﬁél@f’iﬂbl[l&@ th%eeg'laﬂ:]are pathor%eplc in_man and other animals, for

zvl ox I soprope envl)-15-(4-net hvl -
examplei per azi n- 1-yl nmet hyI )-1, 3-di hydr020

. Canklgﬁ@'sggﬂ%s Ath éﬁﬂ%@ c{é?%s]aa@%}ﬁ’c?é z%ﬁ:éﬂhgazm e (4.82

. cwgommesmmm&ﬁsﬂmm@mofwm@a@d é%fmtomaﬁaeen(@gms
28.3 nol, step 5) in DM (21.2 L) at 25 C. After 20
mns at 25 C a sol ution of
544. Met hyl - pi perazi n-1-yl net hyl) - 2, 3-di hydro- 1Hi soi nd
ole (7.2 Kg, 31.1 nol, step 10) in DMF (7.2 L)
mai ntai ning a tenperature below 35 C and the 25
solution stirred at 25 C for a mninmum of 12 h. The
solid which had fornmed was renmoved by filtration,
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(2, 4- D hydr oxy-5-i sopropyl - ohenv1l- 15- (4-net hyl - pi pera
zi n- 1-yl net hyl k1, 3- di hydr o-i soi ndol 2-yl | - net hanone
wolzobmmaestte salt (form ELI) The product of Stepct@azbet@ozsn
g, 1.58 nol) was dissol¥dd in ethanol (5.17 L) and the
solution filtered. A solution of L-lactic acid (142 g,
. Asper%lll%ssﬂ'ééleh Slich s A?brgmwrmmbs (Aspetgils fesisknd Aspergillus
. iltered and added to the solution of the filtered
Mgeri sol uti on (above) and then to the mixture was added
. Microdﬁbﬂﬁﬁ sifetietbsuch as Wieraspopensinirantaidicensporuse gaeseam; f or
12 h and then cooled to 5 C for a further 2h. The
" EpidegrhyloRFPeH®Fad for med was renoved by filtration,
. Tnchopﬁﬁhle(ip\amé@ shtRAs (HchopByloB dquiramnd Trshopmdon mantagrophytes
% E’% driied to constant weight at 35 C giving the
and TRGHOPRYIQR (HOIUMY (581 g, 74 %yiel d). 20 EXAMPLE 3
. Ep;deﬁﬁopﬂayﬂnﬁ&:dn:mmS i sopropyl - oheny1) 45- (4- met hyl - oi peraz
. By r} - V]| nﬁ hyO- 1, 3-di hydr o-i soi ndol 2-v11- net hanone
OP%#WﬁP'I?E foride salt (formFH3) The product of
» Fusarﬁmpﬂcmsku(:lﬁ)aﬂﬁuwnm sofahi) was di ssol ved i n et hanol
. s Eﬂ n}i%/_gg_r)_d AM HCl in dioxane (0.5 nL, 2 mol) was
e (G with warming and then the sol ution was 25
» Peniciivapspesiesdiutio asl Peniedm fibeimesi due was di ssolved with

. Al vva.rmgg 2t hanol : water (9:1; 5 nL). The solution was
emna P 'orl6 h with seeding and the solid which

» Ceratbeystiepilfeess renoved by filtration and was dried in

Vi ' the title conmpound. 1H NVR (400 MHz,
) C“’j’sﬂgﬁ%g’!’{i%)"?""%fﬁ’g&z 52 (m 2H), 7.47 (s, 1H), 7.17 (s,
»  HelmibtHsporing opeaigs; 11-1), 4.96 (d, J = 7.0 Hz, 4H), 4.47
. Paecﬁnwé{ql@&t{m 3.40 (m 8H), 3.30-3.16 (m 1H), 3.02

23 (d, J 306.9 Hz, 6H), EXAMPLE 4
»  yeastgyfor m:gmleoﬁaochammycas cerevisiae and Pityrosporum species such as

I enyl) - 15- (4- et hyl - pi peraz
thyrc@ﬁﬂrm%rﬂ:‘ép %Pé(%mﬁp'g%%% rog@flés oi ndol - 2-v11- met hanone
»  Histopl@smae eaamswh RS| fﬁ@eb@m#@aswq umps 4A. Synthesis of

%ﬁanzyl oxVv-5-i sooropenyl - N. N-di - oroo- 2-vnyl - ben
" Goccrglg:é]eggﬁe $tirred sol ution of

*  Paracycdidigidesispesios @¢- 5- i sopr openyl - benzoi ¢ acid (Exanpl e

. ?ga% 1 equivalent) in dlchloronethane (10 m)
Blastom %gg%eéf successively with Nethyl-N -(3- 5

ih anothQﬂ Eﬁb&?ﬁh@ﬁ! QR@HM&M@E&%@ EBrelSoURKE oP G dorntlea (). 2hd sub-
nts dr ox benzotrla%ole 1.2 equival ents)
QTOUPStMﬁQPf@Bﬁ '@ﬁfﬁ'&ﬁi’rn‘éﬁe(  AptiARt0g8 8PP and the mixture
was stirred at roomtenperature overnight. The mxture
ExamplesgEprgiozaa i€t essi vel y wi th 2M hydrochl oric acid and

. T%Maﬁ Sliminamlydr oxi de, the organic layer was separated
and the sol vent_ renove vacyo to afford t ro t

»  LQshiEaniqaspesiash dpr cﬂs&ﬂmpf?edﬂwre AOVARR's CBmPfé?‘i @S @ﬁ/’""%ﬁ’
i@ iaANardL e a%; @8 BRAdxicanaolripteX (Gehalh sperisd t-Ii. mexicana,

m xt ures of ethyl acetate.i t.r ol,eum.et he
LBRHEORT ISR A by YorsZdsianas oL E%% E fethiopica; and the
leﬁ‘ehuél\rarﬁl@wﬂ@fouﬁﬁmgpe@em (V) brazﬂiensrs, L. (V.) guyanensis, L.

2- razine ramTo the
(hf)éﬁwv?ﬂ%%ﬁag Gyfée@gagﬂ-zo.z mmol ) and K2COB8 (2. 79
= TSx0m Qs,ﬁa i) amd) acetone (27 15 nl) was added

roparg romde(2 00 g, 13.5 mmol) dropwise at 0 C
" ﬂﬁmﬂﬂ@"aﬂ‘i’@’?eactl on was stirred at room tenperature

overni ght. The reaction Was filter apg t
in a funhecRBOUIERt v iRnben Bites reomrareia. o et RFnPR| (P g sub-
groups tHEresr £4ERhBE AeriifoPYSas altbpargeitit byedte, concentrati on.
The residue was taken up in Et0Ac and washed with
wat er. The aqueous phase was re-extracted with EtOAc.
The conbi ned organic | ayers were washed 20 with brine
and dried over MJSO4. The product was filtered and
evaporated to dryness to | eave a pal e orange oil. 40.
Synt hesi s of

(2. 4-Bi s-benzyl oxy-5-i sobrooenvl - ohenvl)-15-(4-ethvi-p
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Hydr ogenat i onof (2, 4- bi s- benzyl oxy- 5-i sopropenyl - phenyl

wo)zf}&/cﬁﬁoﬁt hyl - pi per azi n- 1- PCT/GBZ%DWUMSH

yl'met hyO- 1, 3- di.hydr o-i soggdol - 2- y13- met hanone USI
the nethod described in Exanple 1 Step 13 except that

Example#%%(,\g%sﬁ,g?%n ,lhg\ggﬁ,{g% pgocedures were changed.

rogena ion, the catal yst was
parasitie rawmdwouns h@hfaslzﬁsoaﬂe!wwcerdaporat ed. Water and
parhS6E MRLG F?sd g&h %% e Q‘EIHCtPerﬁéi{ﬁdé RforEU R0 Sshlﬁé{tﬁéoma
was neutra e pr ct was t hen extract
mEneME (x3). The conbi ned organic | ayers were washed
with brine and dried over MgSO4. The resulting

The inverfign Alscoprovides ftertaded and evaporated to dryness to

| eave a pale yellow oil/solid. The product was

Apeampousd sl th@o inysaticenh 9 raefined disFsin fer uge 4 that Prepilaxh or
trééiﬁ%m\é tagdld P%&&Qrbﬂ ﬁhrmli@ dl&é’ae)é' &bt dr f&enﬂt‘mmeraﬁan a

el l ow 'so
dlp@qs@r %/fﬂ*tai Yecn@iioR siipdo Iaemodlum falcrparum) for example a disease

state(dlr YREifigh cmrae@ﬁgédbylaw&mbay Aekpansk HiHypgpo- 1H-i soi n
o e 5A. Synthesis of

He 184 BYd wém Eb@rli& & the YveRiioteAadéfivd hdfdin for the manufacture of a
2008/ 044034 CT/ 6B2007/ 003871 107 r NTh

medicBMRYY fRr R SYPRYIRXE;y oF theatmen 20f Fnjingak rﬁj‘c’t@@hﬂ'( Beragitic

duseaa%%tataodar) cbﬁﬂlﬁtﬁﬁt(@tﬂ@r (R aldiseess sakedr oPBREEYdue to
rom de 225 mol, 80%in toluene) in acetone

PRIGOHI {oaRAE: Toh GBI A AISEaRD siat & Sarkon sharaciensed by

ari BRELYHR rékRneé td Mgpgoeact i on was kept <10 C. The 5
reaction was stirred at roomtenperature for 3 hours.

AThathé e R thepropRyiatd bi teéaementaﬂ@ mhgalsebioeoa\eﬁ am&heﬁ&ease
th srral{?{gzétblos cetogqgﬂé The filtrat

stale; gr Rl B s clbenbs it ) contiton quse i Faemopism

fdd'lﬁrﬁmﬁlfdﬂéxahﬁtﬁa atfiadsuathe onBehditon Ma@ﬁbﬂ@isewﬁtﬁr an antlbody

extracte The conblned nic
RS8BT IS SR8 LI e R & TS I need
thereatl d@ompagnd of the irtentiditascyediped Abrsh.t 0 dryness to

yield 1-nethyl -4-prop- 102-ynyl - pi perazine as a yell ow
AOtdmpduhd Sl trieh efvintion as‘i clelt' necti herein for uge hln the prophylaxusl or

ni perazin-1-yl ne i ro-i soi ndo

atioph b gyl St (Ate 3 FOyAIE: B SxamEw f ISsASHAE or
covditRe-oblardtarizad oy ba dhtiody I6spbngb to R0l , 86% pure)

in Et0OAc (30 mM) 15 was nmade up and degassed by
The'bsd bhg cbhbﬁutﬂhoﬂ‘ﬂﬂe lnvanﬁbrﬁﬂ)déﬁﬂeu h@rdit! Fot@he manufacture of a

SR TR QR e O U hon A 1nGaldesss stath AF cPdition,
forlekampleda aieem:lstatepﬂrc@hunm Ehmeﬂerlséd\bﬁaﬂ&&lﬁ@)b@anse to

3#] al so be used as an alternative catalyst). In the
reactor flask, 1- propar gyl- 4- et hyl pi per azi ne

.. 150 ., 90% 2 s diluted with .
A fgfsh‘?rpﬁopﬁﬁgmmgtw Sl TS ntsas st O rnsign, for
eidmpl?haHlstEﬁseTtbetérb:(tcumﬂt:dva&hmeﬂeﬂebd By ani mﬁoﬁﬁ eEsHdALe 1o
a en e s r,l e | he Qdl. u
HER, PiEh (metggd fohiorisB GBI AL h SUSIER . P fpereo a
coreligotiridat tied inberiton -agidefiapbigyinan ne t Et OAc was

undertaken to yield a mld exothem . The internal

At RRIUAE WT he PRentic 2Pdé&Hinda therSiNgbresk Rtpréfirting, arresting or
t emepr at ure Afte{ addi ti on was apprOX| mat eI one
revarsi an animal (such as @ mammal, 9. a human) by

pathogenic fungl.
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25 (-45 mnutes), the exothermtailed off (despite the
conti nual sl ow addition of

WoOlsetsadizpr opar gyl am ne/ Et 0Ac) . Anot her porti ORCOAGE2007/003871

tris(triphenyl phosphi ne) 69 hodi um(1) chloride catalyst
(.39 g, 1 not% In EtOAc (15 m, pre-degassed) was
Thades aba anthpadckbdf the nmeetnmﬁg/dermeuhmmlamtme manifdoture af a

m%gfé@lngqﬁfor ﬂ%&ﬁ%%ﬁ%§f {qu&\@st?\tg eg@o ﬂeu‘gﬁmﬂ'&;ﬁ Csuch
a3 asagak pan adiumang b pathegenisiungit i ce to the
2008/ 044034PCT/ GB2007/ 003871 I vo wat er bath. O’]CG t he

Ammmbwahng,@nsm afeevessiogvtradidfactiomoidn animal (such as a
ent ir'e aggl ??gﬁ%\%\ﬂaﬁg @gr T e‘% ctm%néo n‘t”h@H g‘?ﬁtﬁ%gr pormprises

adrigistesingt tp ensuhject ik eeechtherdoém dopfinouatl of dusinventiver & defined
h'ﬁ}é&r ni ght before diluting with Et0Ac and washing with
Cl (x2) (aqueous, saturat ed) to renbve excess

Aé‘ ﬁ{peﬂﬁa‘i Qﬁ’t;hﬁ‘inve'ﬁﬁ&ﬁ @éﬁ%ﬁ%’raﬁ for-gﬁs ﬂﬁ%'?g's%ﬁ@éﬂ?tﬁgds set

srml anount of wate

fosth|abgve, Bnd asrdpsatiked elsavhermbBeriished with water, brine

and dried over Mg504, The product was filtered and
They upp pha eampountt 9fntee inveotidreasydefined henein dorl the mantitactunre of 2

e a J

mgllﬁ:c;?ﬁgﬁﬂt gﬁetr%gg p@?t to st andg?{] geérhnynﬂf& Ia% SETT A sates or
qu@ﬂlopﬁééﬁ%hﬁdﬂ'@fﬁi@r med. The precipitate was f| | ter ed

and washed with fresh 10n-heptane (x2). The filtrates
Awerr@irmhpe@f aocappsiund of éhepinvention assdefined depdin withram ancilliary

N A
A?’Tgeq oyt coRtRRR cofplil) algtipting 35 e

h@'@lnuwﬂla) ranvxia@,cllbarap@ﬂnmcead twhietr o @8 santifngat Bgentdiess adny ezhle
antfurigel 454i8). (x1) and re-evaporated. The resulting
pr odu ct was taken up in ether. 15 After a few m nutes,
[ f Lhita
AZtiB6hd ot e rRBHiA 4 horPla WA for RO b 2 f LR o
repersingathe develersmeiiroforesistanipe to ean @nti Qabl agest, dantiguiotozoal

%/nﬁ'tcﬁeérﬁfp%’rf%gﬂb‘ ChoeR® (bidferdliy Hars dntifuddai 4ol Rddmbfstered

thetemith\et hy| - oi oer azi n- 1- vi et hyl ) - 2, 3-di hydro- 1N-i soi n
dole et 20 The isoindoline tosylate salt was taken

ThgpusenoTCRAMPoFIdwT the: invemtion axdefine) remi:eﬂ:rgh@maym&amme of &
m@dlcﬂ—rhéntr f%ﬁ%écﬁﬂmi@'ﬁ'ﬁtmﬂ Witd §A 2R ?urgp et ah® Bf]ﬂtozoal agent or

erature e reaction was ev ted to
a'ﬁrkﬁmm ageatHpreserabl annardiFdiunged ageot) ;w orevent; ee:pnceon:craverse

eI R T e

PAAHliGEd9Mdd of Exanple 1 Step 12. 25 EXAMPLE 6

Al ternative S}ént hesi s of
Asnﬁy@ﬂ &%k prevanting ot redugingydpveldpsisink ¢ Iresistanes boan | anti-fungal

"L, CPRE Enani piEOL gt ueod comple o to

theomwo aocmwlaima@zeban w@a‘uugaicment agélrnrytoanalnage(r& o Janti-
t r
ﬁaﬂﬁ@ag%tﬂgﬁte%feﬂraﬁlg?ﬁl 'ﬁrﬁfty iglr'@al @Eﬁg%ﬂ £ EHMBBudEL B () inSision
aspdefingd bexein.ononet hyl ) benzoate (9. 66 g, 30.0 mmol)
(obtai ned from Fluorochenm) and triethylamne (9 m,
64.7 mmol ) in anhydrous tetrahydrofuran (50 m) 5 and
the resulting m xture was stirred at room tenperature
for 3 hours. The solvent was renoved in vacuo at 40 C
and the residue partitioned between ethyl acetate (100
m) and water (100 ml). The organic |ayer was washed
wth a further portion of water (100 m ), separated
and the solvent renoved in vacuo at 40 Cto afford
met hyl 2-benzyl- 2, 3-
di hydro- 1H i soi ndol e-5-carboxyl ate as a pal e orange
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wo(gﬁﬁsgm gove) was di ssolved in 15 anhydrous

Met hyl 2-benzyl-2, 3-di hydro- 1Hi soi ndol e- 5- car boxyl at e

tetrahydrofuran (75 m) awod added dropw se over CERM0T0038TL

mnutes to a rapidly stirred suspension of |ithium

& Yop thedp rdifh¥(snizrs7ér Heathiord (Bmalnéwatmnaahydﬂmi&n of the
t et r ah%dr of ur an

Th t t

HAAATEL A& HSaRes e 2 eRmREon P UEieg L Hapeh! gl metod
c%g'ig)ﬁ?éﬁ éﬂﬁl}bléﬁlﬁl\l}llngﬂm \&oes DRSS Whlﬁ%eﬁdh@toﬁ & eorabiowtich opavcsepound
a IT1on O S u S a

Btia esrion s CBIOTLhRY W 91 - Ree PR RoR A ferasti
c@lﬁ‘@tvﬂfeﬁlﬂ the BeeasaGtdth or andtittuakediatdd by HERSO sotheatavelnpment

n,vac to

di R e e g bEe o b Siezbas Afit-parsle drumoy oo &
tan solid. 1FI NMR (DMBO-de) 7.40- 7.30 (4H, n), 7.28
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Systemic mycoses due to primary pathogens (these typically originate primarily in the
lungs and may spread to other organ systems); and
Systemic mycoses due to opportunistic pathogens (infections of patients with immune
deficiencies who would otherwise not be infected).

Particular examples of fungal disease states for which compounds of the invention as

defined herein may be used include:

Dermatophyte infections such as finea versiColour (a superficial fungal infection of the
skin), tinea pedis (Athletes’ Foot), tinea capitis (superficial fungal infection on the head),
tinea barbae (fungal infection of bearded areas), tinea corporis (fungal infection of
smooth skin areas).

Mucosal Candidiasis such as Oral Candidiasis, esophagitis and Vaginal candidiasis.
Invasive or deep organ candidiasis (e.g., fungemia, endocarditis, and endophthalmitis).
Crytpococeal infections such as Cryptococcal meningitis.

Histoplasmosis.

Blastomycosis, a fungal infection of the lungs and occasionally the skin.

Invasive Fungal Infections in patients with weakened immune systems or under
treatment with anti-cancer or anti-AID drugs, for example Invasive Candidiasis and
Invasive Aspergillosis.

Aspergilloses such as Allergic Bronchopulmonary Aspergillosis,

Aspergilloma,

Intertrigo infections (fungal infections occuring in folds of skin e.g. betwsen the toes or
fingers, in the underarm area, orin the groin area).

Maduramycosis (fungal invasion of the flssue of the foot, also known as madura foot).
Coccidioidomycosis.

Mucormycosis.

Blastomycosis

Geofrichosis.

Chromoblastomycosis.

Conidiosporosis.

Histoplasmosis.

Rhinosporidosis.

Nocaidiosis.

Para-actinomycosis.

Penicilliosis.

Monoliasis.

Sporotrichosis.
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Fungal infections of particular interest are Candidiasis and Aspergillosis.

Compounds of the invention also have anti-protozoal activity and anti-parasitic activity.
The antiprotozoal activity of the compounds of the present invention may be assessed by
conventional methods, for example by detemmining the minimum inhibition coneentration
(m.i.c.) or 50% inhibition level (1Cs0).

Examples of protozoal and parasitic diseases or conditions for which compounds of the

invention may prove useful include:

* Chagas disease ((frypanosomiasis) - an infection caused by the parasite Trypanosoma
cruzi.

* Ascariasis - a human disease caused by the parasitic roundweorm Ascaris fumbricoides.

* Leishmaniasis - a disease caused by parasites of the genus Leishmania.

=  Toxoplasmosis - a parasitic disease caused by the protozoan Toxoplasma gondii.

» Schistosomiasis (Bilharzia) - a disease caused hy the parasite Schistoma mansoni,

= Trichomoniagis - a sexually transmitted disease caused by the parasitic protozoan
Trichormonas vaginalis.

Antl-viral Activity

As discussed above in the introductory sections of this application, infection of a host cell
with viral RNA/DNA resuilts in a substantial redirection of cellutar protein synthesis towards
key viral proteins encoded by the viral nucleic acid, and this frequently gives rise to
upregulation of heat shock proteins. It is believed that one function of the HSP induction
may be to assist in the stabilization and folding of the high levels of “foreign' protein
generated in preparation for virus replication and it has been shown (Nagkagawa ef al)
that HSP 20 inhibitors can block viral replication. Accordingly, the compounds of the
invention are useful in combatting viral infections, for example by blocking or inhibiting virai
replication.

Therefore, in another aspect, the invention provides a compound of the invention as
defined herein for use in the prophylaxis or treatment of a viral infection (or viral dizease).

In further aspects, the invention provides:

« The use of a compound of the invention as defined herein for the manufacture of a
medicament for the prophylaxis or {freatment of a viral infection (or viral disease).

+ A method for the prophylaxis or treatment of a viral infection (or viral diseasea),
which method comprises administering to a subject in need thereof a compound of
the invention as defined herein,
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A compound of the invention as defined herein 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 of the invention as defined herein for the manufacture of a
medicament for use in blocking or inhibiting viral replication in a host organism (eg.
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 of the invention as defined herein,

Examples of viral infections that may be treated with the compounds of the invention
include infections due to any one or more of the following viruses:

Picoraviruses such as rhinoviruses (common cold virus), Coxsackie virus (e.g.

Coxsackie B virus); and foot and mouth disease virus;

Hepatitis viruses such as hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis

C virus (HCV), hepatitis D virus (HDV) and hepatitis E virus (HEV),

Coronaviruses (e.g. common cold virus and Severe acute respiratory syndrome

(SARS) virus)

Adenoviruses such as Human Adenoviruses (a cause of respiratory and

conjunctival infectlons):

Astraviruses (a cause of {lu-like symptoms);

Flaviviruses such as the Yellow Fever virus;

Orthomyxoviruses such as influenza viruses (e.g. influenza A, B and C viruses);

Parainfluenza viruses,

Resplratory syneytial virus;

Enteroviruses such as Poliovirus (Poliomyelitis virus);

Paramyxoviruses such as the Measles (rubeola) virus, mumps virus, respiratory

syncytial virus (RSV) and canine distemper virus (CDV);

Togaviruses such as the Rubella (German Measies) virus and Sindbis virus;

Herpes viruses such as:

* Herpes simplex virus (HSV), for example HSV-1 which causes fever blisters

(cold sores), gingivostomatitis, herpes keratitis, eczema herpeticum and
HSV encephalitis); and HSV-2 which causes genital lesions, neonatal
infections, HSV meningitis, HSV proctitis;
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« Varicalla zoster virus (VZV), which causes chickenpox, congenital varicella
syndrome and shingles;
» Epstein-Barr Virus (EBV), which causes infectious mononucleosis, Burkitt's
lymphoma and nasopharyngeal cancer,
» Cyfomegalovirus (CMV), e.g. human cytomegalovirus (HCMV);
» Human herpes virus 8 (HHV-6), which causes exanthum subitum or roseola
infantum
» Human herpes virus 8 (HHV-8) or Kaposi's sarcoma-associated herpes
virus (KSHV), which is found in the saliva of many AIDS patients and
associated with Kaposi's sarcoma;
» Papovaviridae such as polyoma virus and human papilloma virus (HPV);
* Panvoviruses;
+ Poxviruses such as Variola virus (human smallpox virus);
* Rhabdoviruses such as rabies virus and vesicular stomatitis virus (VSV); and
+ Refraviruses such as Human immunodefficiency virus (HIV) which is responsible for
acquired immune defficiency syndrome (AIDS); and Human T-lymphotrophic virus
(HTLV).

Particular viral infections against which the compounds of the invention may be used
include herpes virus, pox virus, Epstein-Barr virus, Sindbis virus, adenovirus, HIV (for
prevention of AIDS development in HiV-infected individuals), HPV, HCV and HCMV
viruses.

The viral infection may be other than an infection with hepatitis C virus (HCV).

The activity of the compounds of the invention as agents for blocking or preventing viral
replication in host organisms or host cells can be determined in accordance with standard
procedures well known to the skilled person.

The compounds of the invention may be used as the sole antiviral agent or they may be
used in conjunction with other anti-viral agents such as acyclovir, ganciclovir, oseltamavir
(Tamiflu®) and zanamavir (Relenza®), amantidine, rimantadine, adefovir dipivoxil,
Interferons (.g. interferon alfa-2k and pegylated interferon alfa-2a), l[amivudine, entecavir,
ribavirin, famciclovir, valcicylovir, valacyclovir, azidothymidine (AZT - Retrovir®),
atazanavir, fosamprenavir, lamivudine, lamivudine + abacavir, tenofovir disoproxil
fumarate, tenofovir disoproxil fumarate + emtricitabine, tipranavir, nelfinavir, indinavir,
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raltegravir, ritonavir, lopinavir + ritonavir, darunavir, amprenavir, enfuvirtide, saquinavir,
hydroxyurea, VGV-1 and anti-viral vaccines.

Accordingly, the invention further provides:

¢ A combination of a compound of the invention as defined herein with an ancilliary
compound which is an antiviral agent.

» A pharmaceutical composHion comprising a compound of the invention as defined
herein with an ancilliary compound which is an antiviral agent.

Pharmaceutical Formulations

While it is possible for the active compound to be administered alone, it is preferable to
present it as a pharmaceutical composition (e.g. formulation) comprising at least one active
compound of the invention together with one or more pharmaceutically acceptable carriers,
adjuvants, excipients, diluents, fillers, buffers, stabilisers, preservatives, lubricants, or other
materials well known fo those skilled in the art and opfionally other therapeutic or
prophylactic agents; for example agents that reduce or alleviate some of the side effects
associated with chemotherapy. Particular examples of such agents include anti-emetic
agents and agents that prevent or decrease the duration of chemotherapy-associated
nautropenia and prevent complications that arise from reduced levels of red blood cells or
white blood cells, for example erythropoietin (EPO), granulocyte macrophage-colony
stimulating factor (GM-CSF), and granulocyte-colony stimulating factor (G-GSF).

Thus, the present invention further provides pharmaceutical compositions, as defined
above, and methods of making a pharmaceutical composition comprising admixing at least
one active compound, as defined above, together with one or more pharmaceutically
acceptable carriers, excipients, buffers, adjuvants, stabilizers, or other materials, as
described herein.

The term “pharmaceutically acceptable” as used herein pertains to compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical judgment,
suitable for use in contact with the tissues of a subject (e.9. human) without excessive
toxicity, irritation, allergic response, or other problem or complication, commensurate with a
reasonable benefitrisk ratio. Each carrier, excipient, etc. must also be “acceptable” in the
sense of being compatible with the other ingredients of the formulation.

Accordingly, in a further aspect, the invention provides compound of the invention as
defined herein and in particular compounds of the formulae (10) and (1) and crystalline and
salt forms thereof as defined herein in the form of pharmaceutical compositions.
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The pharmaceutical compositions can be in any form suitable for aral, parenteral, topical,
intranasal, ophthalmic, oti¢, rectal, intra-vaginal, or transdermal administration. Where the
compositions are intended for parenteral administration, they can be formulated for
intravenous, intramuscular, intraperitoneal, subcutaneous administration or for direct
delivery into a target organ or tissue by injection, infusion or other means of delivery. The
delivery can be by boius injection, short term infusion or longer term infusion and can be
via passive delivery or through the utilisation of a suttable infusion pump.

Pharmaceutical formulations adapted for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats, co-solvents, organic solvent mixtures, cyclodextrin complexation agents,
emulsifying agents (for forrming and stabilizing emulsion formulations), liposome components
for forming liposomes, gellable polymers for forming polymeric gels, lyophilisation protectants
and combinations of agents for, infer afia, stabilising the active ingredient in a soluble form
and rendering the formulation isotonic with the blood of the intended recipient.
Pharmaceutical formulations for parenteral administration may also take the form of
aqueous and hon-aqueous sterile suspensions which may include suspending agents and
thickening agents (R. G. Strickly, Solubilizing Excipients in oral and injectable formulations,
Phammaceutical Research, Vol 21(2) 2004, p 201-230).

A drug molecule that is ionizable can be solubilized to the desired concentration by pH
adjustment If the drug's pK, s sufficiently away from the formulation pH value. The acceptable
range is pH 2-12 for intravenous and inframuscular administration, but subcutanecusly the
range is pH 2.7-9.0. The =solution pH is confrolled by either the salt form of the drug, strong
acids/bases such as hydrochloric acid or sodium hydroxide, or by solutions of buffers which
inchude but are not limited to buffering solufions formed from glycine, citrate, acetate, maleate,
succinate, histidine, phosphate, {ris(hydroxymethyl)-aminomethane (TRIS), or carbonate.

The combiriation of ah agueous solution and a water-soluble organic solvent/surfactant (i.e., a
cosolvent) is offen used in injectable formulations. The water-soluble organic solvents and
surfactants used in injectable formulations include but are not limited to propylene glycol,
ethanal, polyethylene glycol 300, polyethylene glyeol 400, glycerin, dimethylacetamide (DMA), N-
methyl2-pyrrolidone  (NMP; Phamasclve), dimethylsulphoxide (DMSQ), Solutel HS 15,
Cremophor EL, Cremophor RH 60, and polysorbate 80. Such formulations can usually be, but
are not always, diluted prior fo injaction,

Propylene glycol, PEG 300, ethanol, 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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injectable formulations and can be used in combinations with each other. The resulting organic
farmulations are usually diluted at least 2-fold prior to IV bolus or IV infusion.

Alternatively increased water solubility can be achieved through molecular complexation
with cyclodextrins.

Liposomes are closed spherical vesicles composed of outer lipid bilayer membranes and
an inner aquecus core and with an overall diameter of <100 pm. Depending on the level of
hydrophobicity, moderately hydrophobic drugs can be solubilized by liposomes if the drug
pecomes encapsulated or intercalated within the liposome. Hydrophobic drugs can also be
solubilized by liposomes if the drug rpnlecule becomes an integral part of the lipid bilayer
membrane, and in this case, the hydrophobic drug is dissolved in the lipid pertion of the
lipid bilayer. A typical liposome formulation contains water with phospholipid at 5-20 mg/mil,
an Isotonicifier, a pH 5-8 buffer, and optionally cholesterol.

The formulations may be presented in unit-dose or multi-dose containers, for example
sealed ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition
requiring only the addition of the sterile liquid carrier, for example water for injections;,
immediately prior to use.

The pharmaceutical fermulation can be prepared by lyophilising a compound of the
invention or acid addition salt thereof. Lyophilisation refers to the procedure of freeze-
drying a composition. Freeze-drying and lyophilisation are therefore used herein as
synonyms. A typical process is to solubilise the compound and the resulting formulation is
clarified, sterile filtered and aseptically transferred to containers appropriate for
lyophilisation (e.g. vials). In the case of vials, they are partially stoppered with [yo-
stoppers. The formulation can be cooled fo freezing and subjected to lyophilisation under
standard conditions and then hermetically capped forming a stable, dry Ilyophile
formulation. The composition will typically have a low residual water content, e.g. less than
5% e.g. less than 1% by weight based on weight of the lyophile.

The Ilyophilisation fermulation may contain other excipients for example, thickening agents,
dispersing agents, buffers, antioxidants, preservatives, and tonicity adjusters. Typical
buffers inciude phosphate, acetats, cifrate and glycine. Examples of antioxidants include
ascorbic acid, sodium bisulphite, sodium metabisulphite, monothioglycerol, thiourea,
butylated hydroxytoluene, butylated hydroxyl anisole, and ethylenediaminetetraacetic acid
salis. Preservatives may include benzoic acid and its salts, sorbic acid and its salts, akyl
esters of para-hydroxybenzoic acid, phenol, chlorobutanol, benzyl alcohol, thimerosal,
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benzalkonium chloride and cetylpyridinium chloride. The buffers mentioned previously, as
well as dextrose and sodium chloride, can be used for tonicity adjustment if necessary.

Bulking agents are generally used in lyophilisation technology for facilitating the process
and/for providing bulk and/or mechanical integrity to the lyophilized cake. Bulking agent
means a freely water soluble, solid particulate diluent that when co-lyophilised with the
compound or salt thereof, provides a physically stable lyophilized cake, a more optimal
freeze-drying process and rapid and complste reconstitution. The bulking agent may also
be utilised to make the solution isotonic.

The water-soluble bulking agent can be any of the pharmaceufically acceptable inert solid

matenals fypically used for lyophilisation. Such bulking agents include, for example,
sugars such as glucose, maltose, sucrose, and lactose; polyalcohols such as sorbitol or
mannitol; amino acids such as glycine; polymers such as polyvinylpyrrolidine; and
polysaccharides such as dextran.

The ratio of the weight of the bulking agent to the weight of active compound is typically
within the range from about 1 to about 5, for example of about 1 to about 3, ag. i the
range of about 1 {0 2.

Altematively they can be provided in a solution form which may be concentrated and
sealed in a suitable vial. Sterilisation of dosage forms may be via filtration or by
autoclaving of the vials and their contents at appropriate stages of the formulation process.
The supplied forrnulation may require further dilution or preparation before dslivery for

| example dilution into suitable sterile infusion packs.

Externporaneous injection solutions and suspensions may be prepared from sterile
powders, granuies and tablets.

In one preferred embodiment of the invention, the pharmaceutical composition is in a form
suitable for {.v. administration, for example by injection or infusion.

in another preferred embodiment, the phamaceutical 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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Pharmaceutical compositions containing compounds of the formula (1) can be formulated in
gccordance with known techniques, see for example, Remington's Pharmaceutical
Sciences, Mack Publishing Company, Easton, PA, USA.

Thus, tablet compasitions can contain a unit dosage of active compound together with an
inert diluent or carrier such as a sugar or sugar alcohol, eg; lactose, sucrose, sorbitol or
mannitol; and/or a non-sugar derived diluent such as sodium carbonate, calcium
phosphate, calcium carbonate, or a cellulose or derivative thereof such as methyl cellulose,
ethyl cellulose, hydroxypropyl methyl cellulose, and starches such as com starch. Tablets
may also contain such standard ingredients as binding and granulating agents such as
polyvinylpyrrolidone, disintegrants (e.g. swellable crosslinked polymers such as crosslinked
carboxymethylceliulose), lubricating agents (e.g. stearates), preservatives (e.g. parabens),
antioxidants (e.g. BHT), buffering agents (for example phosphate or citrate huffers), and
effervascent agents such as citrate/bicarbonate mixtures. Such excipients are well known
and do not need to be discussed in detail here.

Capsule formulations may be of the hard gelatin or soft gelatin variety and can contain the
active component in solid, semi-solid, or liquid form. Gelatin capsules can be formed from
animal gelatin or synthetic or plant derived equivalents thareof,

The solid dosage forms (eg; tablets, capsules etc.) can be coated or un-coated, but
typically have a coating, for example a protective film coating (e.g. a wax or varnish) or a
release controlling coating. The coating (e.g. a Eudragit ™ type polymer) can be designed
fo release the active component at a desired location within the gastro-intestinal tract.
Thus, the coating can be selected so as to degrade under certain pH conditions within the
gastrointestinal tract, thereby selectively release the compound in the stomach or in the
fleumn or duodenum. Alternatively or additionally, the coating can he used as a taste
masking agent to mask unpleasant tastes such as bitter tasting drugs. The coating may
contain sugar or other agents that assist in masking unpleasant tastes.

Instead of, or in addition to, a coating, the drug can be presented in a solid matrix
comprising a release controlling agent, for example a release delaying agent which may be
adapted to seleclively release the compound under conditions of varying acidity or
alkalinity in the gastrointestinal fract. Alternatively, the matrix material or release retarding
coating can take the form of an erodible polymer (e.g. a maleic anhydride polymer) which is
substantially continuously eroded as the dosage form passes through the gastrointestinal
tract. As a further alternative, the active compound ean be formulated in a defivery system
that provides osmotic control of the release of the compound. Osmotic release and other
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delayed release or sustained release formulations may be prepared in accordance with
methods well known to those skilled in the art.

The pharmaceutical formulations may be presented to a patient in “patient packs”
containing an entire course of treatment in a single package, usually a blister pack. Patient
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.

Compositions for topical use include ointments, creams, sprays, patches, gels, liquid drops
and inserts (for example intraocular ingerts). Such compositions can be formulated in
accordance with known methods.

Compasitions for parenteral administration are fypically presented as sterile aqueous or
oily solutions or fine suspenslons, or may be provided in finely divided sterile powder form
for making up extemporaneously with sterile water for injection.

Examples of formulations for rectal or intra-vaginal administration include pessaries and
suppositories which may be, for example, formed from a shaped mouldable or waxy
material containing the active compound. Thus, unit-dose suppositories or pessaries may
be prepared by admixture of the active ingredient with one or more conventional solid
carriers, for example coca butter, and shaping the resulting mixture. Further examples of
mouldable waxy materials include polymers such as high molecular weight polyalkylene
glycols, e.g. high molecular weight polyethylene glycols,

Alternatively, in the case of vaginal administration, the formulation may be presented as a
tampon impregnated with the active ingredients and optionally ona or more excipients or
diluents. Other formulations suitable for rectal and vaginal administration include craams,
gels, foams, pastes and sprays.

Further examples of topical compositions include dressings such as bandages and
adhesive plasters impregnated with active ingredients and optionally one or more
excipients or diluents, Carriers which may be used include e.g. polyhydric aleohols such as
polysthylene giycols, propylene glycol or giycerol. Suitable excipients are those known in
the art to be appropriate.

Compositions for administration by inhalation may fake the form of inhalable powder
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

ety 2L o
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administration by inhalation, the powdered formulations typically comprise the active
compound together with an inert solid powdered diluent such as lactose.

The compounds of the invention will generally be presented in unit dosage form and, as
such, will typically contain sufficient compound to provide a desired level of biological
activity. For example, a formulation may contain from 1 nanogram to 2 grams of active
ingredient, e.g. from 1 nanogram to 2 milligrams of active ingredient. Within this range,
particular sub-ranges of compound are 0.1 milligrams to 2 grams of active ingredient
(more usually from 10 milligrams to 1 gram, e.g. 50 milligrams to 500 milligrams), ot 1
microgram to 20 milligrams (for example 1 microgram to 10 milligrams, e.g. 0.1 milligrams
to 2 milligrams of active ingredient).

For oral compasitions, a unit dosage form may contain from 1 milligram to 2 grams, more
typically 10 milligrams to 1 gram, for example 50 milligrams to 1 gram, e.g. 100 miligrams
to 1 gram, of active compound.

“The active compound will be administered to a patient in need therasof (for example a

hurman or animal patient} in an amount sufficient to achieve the desired therapsutic effect.

Methods of Treatment

The compounds of the invention will be useful in the prophylaxis or treatment of a range of
disease states or conditions mediated by Hsp90 client proteins. Examples of such disease
states and conditions are set out above,

The compounds are generally administered to a subject in need of such administration, for
example a human or animal patient, preferably a human.

The compounds will typically be administered in amounts that are therapeutically or
prophylactically useful and which generally are non-toxic. However, in certain situations
(for example in the case of life thteatening diseases), the benefits of administeting a
compound of the formuia (I) may outweigh the disadvantages of any toxic effects or side
effects, in which case it may be considered desirable to administer compounds in amounts
that are associated with a degree of toxicity.

The compounds may be administered over a prolonged term to maintain beneficial
therapeutic effects or may be administered for a short period only. Altematively they may
be administered in a pulsatile or continuous manner.

A typical daily dose of the compound of the invention can be in the range frem 100
picograms to 100 milligrams per kilogram of body weight, mare typically 5 hanograms to 25
milligrams per kilogram of bodyweight, and more usually 10 nanograms to 15 milligrams

e
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In a further particular dosing schedule, a patient is given a contihuous Infusion for a period
of 12 hours to 5 days, an in particular a continuous infusion of 24 hours to 72 hours,

Ultimately, however, the quantity of compound administered and the type of composition
used will be commensurate with the natura of the disease or physiological condition being
freated 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 adminisiered in combination therapy with one of more other compounds for
treatment of a particular disease state, for example a heoplastic disease such as a cancer
as hereinbefore defined.

Examples of other therapeutic agenis 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:

s Topoisomerase | inhibitors

+ Antitnetabolites

= Tubulin targeting agents

* DNA binder and topoisomerase |l inhibitors

+ Alkylating Agents

« Monoclonal Antibadies,

+ Anti-Hommonhes
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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 ofher 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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mampulatmns mvolwng nucleic acid techniques are also describaed in Sambrook et al.,

2001, 3rd Ed, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory
Press. Alternatively a commerclally available kit for RT-PCR (for example Roche
Molecular Biochemicals) may be used, or methodology as set forth in United States
patents 4,666,828; 4,683,202; 4,801,531; 5,192,659, 5,272,057, 5,882,864, and 6,218,529
and incorporated herein by reference.

An example of an in-situ hybridisation technique for assessing mRNA expression would be
fluorescence in-situ hybridisation (FISH) (see Angerer, 1987 Meth. Enzymol., 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 acld, and to reduce non-spedific binding; (3) hybridization of the mixture of nucleic
acids to the nucleic acid in the bioclogical structure or tissue; (4) post-hybridization washes
ta 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
fabelled, for example, with radioisotopes or fluorescent reporters. Preferred probes are
sufficiently long, for example, from about 50, 100, or 200 nuclectides to about 1000 or
more nuclectides, 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 be used to detect Fit3 and Ber-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,

S ——mramet e s =
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RNA USil’Fq?)Q (§T) al\{aome% or pngun%kfsrsttsotrangoc%o syntfgie is, %ﬁ/os\i\}e% by s?erc{:unnd
strand cDNA synthesis with random hexamer primers. The double-stranded cDNA is used
as a template for in vitro transcription of cRNA using biotinylated ribonuciectides. cRNA is
chemically fragmented according to protocols described by Affymetrix (Santa Clara, CA,
LJ5A), and then hybridized overnight on Human Genome Arrays.

Alternatively, the protein products expressed from the mRNAs may be assayed by
immunohistochemistry of tumour samples, solid phase immuneassay with microtiter plates,
Western blotting, 2-dimensional SDS-polyacrylamide gel electrophoresis, ELISA, flow
cytornatry and other methods known in the art for detection of specific proteins. Detection
methods would include the use of site spacific antibodies, The =killed person will recognize
that all such well-known techniques for detection of the “philadelphia chromosome”
indicative of BCR-ABL translocation,

Therefore, all of these technigues could aiso be used to identify tumours particularly
suitable for treatment with the compounds of the invention.

EXAMPLES

The inveption will now be illustrated, but not limited, by reference to the specific
embodiments described in the following examples.

In the examples, the following abbreviations may be used.

AcOH acetic acid

BOC tert-butyloxycarbonyl

Bn benzyl

CcDl 1, 1=carbonyldiimidazole

DMAWS0 Solvent mixture: DCM: MeOH, AcOH, H,0 (90:18:3:2)
DMAW120  Solvent mixture: DCM: MeOH, AcOH, H,0 (120:18:3:2)
DMAW240  Solvent mixiure: DCM: MeQOH, 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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WD 2008/ 044034PCT/ GB2007/¢303871 18.61 4.76 10 18. 87

4.70
EtsN
EtOAc
Et,O
h
HOAt
HOBt
MeCN
MeOH
min.
Ms
MsQ
P.E.
PG
r.t.
810,
TBTU
THF

tristhylamine

ethyl acetate

diethyl ether

hour(s)
1-hydroxyazabenzotriazole
1-hydroxybenzotriazole
acetonitrile

methanol

minutes

mesyl

mesylafe

petroleum ether
protecting group

room temperature
silica

N,N,N' N'-tetramethyl-O-(benzotriazol-t-yljuronium tetrafiuoroborate

tetrahydrofuran

Proton magnetic resonance ('H NMR) spectra were recorded on a Bruker AV400
instrument operating at 400.13 MHz, in DMSO-d; or MeOH-d, (as indicated) at 27 °C,
unless otherwise stated and are reported as follows: chemical shift S/ppm (number of

protons, multiplicity where s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet, br=broad).

The residual profic solvent was used as the internal reference.

In the examples, the compounds prepared were characterised by liquid chromatography

and mass spectroscopy using the system and operating conditions sef out below. Where

atoms with different isotopes are present and a single mass quoted, the mass quoted for

the compound is the monoisotopic mass (i.e. *Cl; "Br ete.). Different systems were used,

as described below, and these were equipped with, and wera set up to run under, clossaly

similar operating conditions. The operating conditions used are also described below.

System description:

System 1 (analytical system):

HPLC System; Waters 2795
Mass Spec Detector: Micromass Platform LC
PDA Detector: Waters 2996 PDA

syvstemn 2 (preparative and analviical system):
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and FB2 as described abo¥€ or by evaporation of a
solution of the free base. The XRPD pattern for
HPLC Systgrat al f or m Fi¥aters Fragionlynx siétgur e 3 and t he main
e |list j ble 3 below. Crystal form FB3
MassSpggs oﬁu‘ﬁa to S%S%tb%ta le in air and at 40C and 75 % RH
PDA Deteglpriat | east oNYatgsi996 PRl e 3, Mai n XRPD peaks for
Conmpound (1) crystal formFB3 26/ d/A 6.05 14.59 100

System arative and analytical system):
HPLC System: Agilent 1100 system
Mass Spec Detector: L.C/MSD

UV Detector: Agilent MWD

Operating cohditions:

Acidic analytical conditions:

Eluent A; H20 (0.1% Formic Acid)

Eluent B; CH4LCN (0.1% Formic Acid)

Gradient: 5-95% eluent B over 3.5 minutes (over 15 minutes w/ column 2)
Flow: 0.8 ml/min

Column 1: Phenomenex Synergi 4 MAX-RP 80A, 2.0 x 50 mm
Column 2: Phernomenex Synergi 4p MAX-RP 80A, 2.0 x 150 mm

Basic analytical conditions:

Eluent A: H:O (10mM NH,HCO; buffer adjusted to pH=9.2 with NH,OH)
Eluent B: CHLCN

Gradlient: 5-95% eluent B over 3.5 minutes

Flow: 0.8 ml/min

Column: Phenomenex Gemini 5p 2.0 x 50 mm

MS conditions (Waters systems):

Capillary voltage:; 3.6 kV (3.40 kV on ES negative)

Cone voltage: 25V

Souree 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: 15071

Drying gas Temp/flow: 350 °C/ 13.0 Lmin™

Nebuliser pressure: 50 psig
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Scan Range: 125-800 amu
lenisation Mode; ElectroSpray Positive or Negative

The starting materials for each of the Examples are commercially available unless
otherwise specified.

EXAMPLE 1
Step 1
4-Acetoxy-2-hydroxy-benzoic acid methyl ester
0...0. CH,
HO
H,C.._.O

e
O

Resorcinol methyl ester (50 g, 0.288 mol) and N,N-dimethyl-4-aminopyridine (0.27 g,
0.0022 mol, 0.74 mol%) were added to toluene 0.2 L. followed by acefic anhydride (30 mL,
0.318 mol). The solution was heated to 50 °C for 2h. The solvent was removed by
evaporation at 50 °C to a small volume and the residue was azeotroped once with toluene.
To the residual oil was immediately added toluene (100 mL) whilst still warm and the
solution used for Step 2 without further purification.

Step 2
2-Acetyl-2 4-dihydroxy-benzoic acid methyl ester
O 0. CH,
HO
CH,
QOH ©

The toluene solution from Step 1 was cooled in an ica bath under N; and friflic acid (26 mL)
added slowly over 30 min. On stirring 2 fine white solid was formed which dissclved on
stirring for 16 h at RT to give a yellow solution. To the solution was added acetyl chloride (2
mL) and the solution stired 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,0 (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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12 20.20 4.39 21 20.93 4.24 10 22.19 4.00 5 23.33 3.81

24.53 3.63 5 (A-iv) Free Base Crystal Form FB4
WOCHgH034f or m FI 34 was observed in precipitat POTVGE2007/003871

experiments of ethanol sdtutions of Conmpound (1).

Singl e crystal X—raty anal ysi s showed that that the
hePtE“ecWS?:aFDQ ileh ard gepiage (1A) dnkx was redsieduand dhe sovataliinen solid

removedty fHPSRALVEShddMell dh SLBARRA nYREne 5 @ﬁ@djtcﬂéjvé 208 (79%).
oXl el%/ X

tenperature. Slow precipitation wth approxi mat

Final purifiéhtisreoromitieaitoreset her gave crystal form FB4 which
was found to be stable in air. The XRPD pattern of

The corrlt'bg'rw Haltchesi o soMQQEQ?QS! ﬂééﬂéﬁt@;&r 43 lbéﬂ]ﬁd\’gritrnlo% g@ﬂlﬁeﬂaﬁé‘ 50
. e n eaks,, ar.e | e I N apl e el OW. Lagram

m) ther, A5G IshRE GRECHAUE 12 0% GMeredearih ing =i Ay 2h 201 Pump) to

give (38.T4lo| 21.8%) Maire byXRPI, teakasnfiag, Conpoind (1) Crystal form

F134 PCl / GB2007/ 003871 The crystal packing 2er
'H NMR (DMSOQ-ds) 12.58 (1H, 8), 11.22 (1H, s), 8.33 (1H, 8), 6.45 (1H, ), 3.90 (3H, s),

2.62 (3H, ).

Step 3
5-Acetyl-2 4-dihydroxy-benzoic acid methyl ester (Alternative procedurs)

© D"CH
HO

3

OH O

Resorcinol methyl ester (50 g, 0.298 mol) and Amberlyst 15 resin (40 g) were suspended in
toluene 150 mL (under a nitrogen atmosphere) and the solution was heated in an oil bath
at 70°C (internal temp 56°C). Acetyl chloride (22 mL, 308 mmol) was added in 5mL
portions over 30 mins giving evolution of gaseous HCI (which was scrubbed by passing the
nitrogen stream through aqueous NaOH), The solution was stirred at 70°C for 4.5 h then
heated in an oil bath temp (internal temperature 96°C) for 3.5 h. The solution was cooled to
50°C and EtOAc (10D mL) was added and the solution filtered whilst at this temperature.
The residual resin was washed with EtOAc (50 mL) and the combined filtrates were
concentrated to slurry of crystalline solid (total weight of 128g for solid plus solvent). To the
slurry was added heptans (100 mL) and after 10 mins at RT the solid was removed by
filtration. The residue was 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 sapoenification of the methyl aster).

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 4.76 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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05O
Ph._0

H,

Ph._O O

Benzyl bromide (70 ml, 0.59 mol) was added to a stirred mixture of methyl 5-acetyl-2,4-
dihydroxybenzoate (60.7 g, 0.22 mol) and anhydrous potassium carbonate (87.8 9, 0.64
mal) in acetonitrile (800 ml) and the mixture was stirred and held at reflux for 16 hours.
Upon cooling to room temperature the mixture was poured onto water (3 L) and stirred
vigorously for 2 hours. The solids were collected by filtration, rinsed with water (2 L),
sucked dry under reduced pressure and dried to constant mass in a vacuum oven at 60°C
avernight to afford methyl S-acetyl-2,4-bis-benzyloxybenzoate (112.1 g, 99%) as a cream
solid. 'H NMR (DMSO-dg) 8.21 (1H, 8), 7.55 (4H, m), 7.43 (4H, m), 7.37 (2H, m), 7.04 (1H,
s}, 5.38 (4H, s), 3.79 (3H, 8), 2.48 (3H, s). MS: [M+H]" 391.

Step 5
2 4-Bis-banzyloxy-5-isopropenyl-benzoic acid methyl ester

O OHC
Ph._0

Hy

Ph._.0

Potassium tert-butoxide (29,1 g, 0.26 mol) was added to a stirred suspension of
methyltriphenylphosphonium bromide (92.8 g, 0.26 mol) in anhydrous tetrahydrofuran (1 L)
and the mixiure was stirred at room temperature for 10 minutes whereupon methyl 5-
acetyl-2,4-bis-benzyloxybenzoate (78.0 g, 0.2 mol) was added and the mixture stired at
room temperature for a further 30 minutes. Methanof (100 m!) was added to quench
excess phosphorus ylide and the solvent was removed /n vacuo to afford an orange oil that
crystallized on standing. The residue was recrystallized from methano! (330 ml), The
solids were collected by suction filiration, 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-dg) 7.59 (1H, 8), 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, 5), 3.76
(3H, ), 2.02 (3H, 5). MS: [M+H]" 389.
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coordinates in cif forme?® for crystal structure of

Conmpound (1) Crystal form F64 space group: P42/n
A further aroipt of dles bstat cadld ewwhtained as foligws—Pige orystadlizgtion residues were

evaporateEH &hé\yhééémgm% the oily solid was treated with 5% ethyl acetats in
heptane (250 ml). Ethyl acetate was added in small portions to the vigourousiy stirred
mixture until the residue deposited a large quantity of solid triphenylphosphine oxide. The
solids were removed by filtration and the filtrate evaporated to dryness in vacuo to afford
an orange oil. Recrystallization from methanol (as deseribed above) afforded further
methyl 2,4-bis-benzyloxy-5-isopropenyl-benzoate as a pale yellow crystalline solid (total
yield 85-90%).

Step 6

2.4-Big-benzyloxy-5-isopropenyl-benzaic acid
QuOH
Ph._.0O

Ph._O

Potassium hydroxide (10.96 g, 0.19 mmol) was added to a stired suspension of methyl
2 4-bis-henzyloxy-5-isopropenyl-benzoate (61.0 g, 0.16 moal} in methanol (750 ml) and
water (250 mi) and the mixture was stirred and held at reflux for 16 hours. Upon cooiing
the organic solvent was removed in vacuo and the mixture acidified to pH 2 or below by the
addition of 2M hydrochloric acid (200 ml). The mixture was diluted with water (2 L) and
extracted with ethyl acetate (2 L), the organic layer was separated and the solvent
removed in vacuo to afford 2,4-his-benzyloxy-S-isopropenyl-benzoic acid (58.8 g, 100%]) as
a colourless solid. "H NMR (DMSO-ds) 7.52 (2H, d), 7.47-7.29 (9H, m), 6.82 (1H, s), 5.20
(2H, 5), 5.17 (2K, 8), 5.06 (1H, 8), 5.04 (1H, 8), 2.03 (3H, 5). MS: [M+H]" 375.

Step 7
Di-prop-2-ynyl-carbamic acid benzyl sster

CH
H,H
)

To a cooled (0°C) solution of dipropargylamine (46.7 g, 502 mmol) in EtOAc (200 mt) and
10% agueous K,CO; (700 mL, 507 mmol) was slowly added a solution of N-
(benzyloxycarbonyloxy)succinimide (125 g, 502 mmal) in EtOAc (500 mL) over 20 mins.
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b & ¢ having 5% s. u. Coordinates in cif format: 15
wd PaseRt omsite | abel atomsite type synbol éﬁ‘Riﬂzoomu:’.sn
site_fraci_x 20 atomsiterfract_y atomsite ?rac
atomsite U iso_or _equiv atomsite_a4_type WO
The solutipoaiBatiEeRE ) BBROOY Hh HESBFIRT ABh, Ti® phaaetsamecaepam;d and
[ b [ i e al ¢
the '31'515'1”fH Hﬁg%l \}tilis—tri'é el W%%?Hﬁ é@mﬁs?gﬁagﬁos I 56f mmols ad then
with SafBFBEQﬂ Hring (XY mbs swdbias diteints 1080 dils evith eEtCgcotopgi@ a00.5M
sojution.0- 60531(14) 0.59657(13) 0.3978(7) 0.0816(11) Uani 1 1
d. . . HAHO.6390 0.5959 0.3641 0.098 Uso 1 1 calc
. FiB H 0.6000 0.6175 0.5237 0.098 Uiso 1 1 calc . .
10N2 N 0.58709(11) O. 54841(11) 0.4433(6) 0.0845(10)

Peddo) 0.2788(8)
275 0. 3505

Step 8§ -

0.111 Uiso 1 1 cakc. H313 H 0. 5608 0.5065 0.1955 0.111
Uso 1l 1 calc. o4 ©di4) 0.57663(14)
0.1322(7) 0.083 ) Qam 1 . 15¢5 C 0.57724(14)
0.61201(14) 0.2011(A¥0 0.0 ) Uani 1 1d. . C6 C

0.51860(15) 0.58333(16) -0.0535(8) 0.0921(13) Uani 1 1
A solutich of propadgﬁl Hlcdhot 9854 Mnlh 522 mﬂlolb(?@?olﬁbnbl U' rﬁQ) wad dEdadzed.

52000( 1 1672 0.0926(1

The 0.5yifTle; Soliier 2B 0 Ul RO Wag Syaeeshtes 3] e resicue
dissolved (h OR@HE @ﬂ ﬁnLﬂ%ﬁ(;irBi)ectﬂrdtynk sbh.dlon and Wlikﬂﬂsbﬁ’s HE%IMWEB a,
2 44 """8"'63%3 1625d 1161 U.so [

3% Y575 R84 38 o P 30R RS S5 o b ot ponstan
monitoring of the intéfdf@l tentheb@6@ fuch Tt the fefdidratudsli2mdirgel 50-4008t.Crhe

. ne 63467(19), -0.3746(8

soluion yas st 1 G0f8 ¥0, G Sles it e b piliogatead eyppsated (o
remove @xde28 pubpargyl dicafml)c The relidie M. MEHET With Gdfuend (SABML) and
charcoalQDl!?c% Azjllﬁ 9né'sh,12(9 85 §t 100 °C for 30 min and then filtered hot through a bed
of Celite and the brown solution was evaporated. The residue was dissolve in EtOAc (400
mL) at 80 °C when silica gel (chromatography grade 65 g) was added and heating
continued for 20 mins. The solution was filtered whilst hot and then evaporated (with
seeding) to give a pale brown solid. 10 % EtOAc/eptane (v/v, 100 mL) was added and the
solid removed by filiration. The solid was washed on the sinter with heptane (100 mL) and
the dried (50 °C, oil pump, 16 h) to give the title compound 59.0 g (95%). 1H NMR (400
MHz, Me-d3-OD): 7.51-7.16 (m, 8H), 5.21 (s, 2H), 4.74 (s, 2H), 4.70 (s, 2H), 4.61 (s, 2H).

Step 9
5-Methanesulfonyloxymethyi-1,3-dihydro-isaindole-2-carboxylic acid benzyl ester

RéSeomn

To a solution of S-hydroxymethyl-1,3-dihydro-iscindole-2-carboxylic acid benzyl ester
(65.75 g, 0.232 mol) in THF (470 mL) and EtOAc (770 mL) was added Et;N (39 mi, 0.28
mol). The solution was coocled in an ice-bath and a solution of methanesuiphonyl chloride
(19 mL,0.245 mol) dissolved in EtOAc (50 mL) was added (so that the internal temp <12
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Uani 1 1d. . Cl2 C 0.41355(16) 0.64016(16)
WO-2002M86%7) 0.0928(12) Uani 1 1 d . . 30 1112AcCkdB20@miossTt
0.6319 -0.0708 0.111 Uisogk 1 calc . . . HL2B H 0. 4056

0.6110 -0.2941 0.111 Uiso 1 1 calc. . C13 C

°C). Affér %ﬁ%ﬁ% @érﬁjh 91 tﬁé@&%étﬁ)funr%r ;aaa&r%) uﬂnéﬂ%ﬁé&ﬁﬂhﬁ?ﬁém&ué (1.9

-0.1081 121
mi. an'é 256 ml—) anﬂﬁé\' |Lﬁ :) rsbwer@ res% (soptheb by tlf; t!n@? wa% anlramammg

startlngP flaterial after Ellfﬁrthlalo‘l %Qﬂéﬁrﬁﬁé (Na@-ﬁﬁ@% 8 wWHO8ddEM and the
C15 C Q. 3870 (19) 70

846
solution TEESOY 29 TS s SEiatad Aring (20U ML) was gadechand fhe Rists were

separafed/ 3H3 uréhngrggﬁa.% \1%% diibs Mdsa,) %Hcévapara\‘.'&ﬁﬂlﬁh He@dlﬁg ‘&99“!6 a

damp <Qiid Wi R UeaO g rETerb S os WibaESheleft diive 14) Lam L 1
St 1@ . 45H16A H 0.4218 0.6497 -0.6376 0.118 Uiso 1 1
= alc . . . H1eB H 0.4537 0.6954 -0. 6425 0.118 Uso 1 1

lhydrol:hlbrldab‘alt 111713 H 0. 2959 0. 7215 O 5250 0. 206 U so 1
1 calc . 50H17C H 0.3154 0.7407 -0.2978 0.206 Uy so 1 1

calc . . . Cl8/&x0. 59855(15) 0.51789%( 15) 0. 6047(8)
0.0896(12) Ua 10d. 9. 0-0N57508¢11) 0. 47935(11)
0.6072(6) 0.1189¢11) .Wo C

0. 63596(13) 0.525%5013) o 0(7) 0.0818(11) Uani 1 1
d. . C21 C 0.64335(16) O. 489%5,15) 0.9312(8)
0.0920(13) Uani 1 1 d .

The sﬁegéﬁ%)ﬁ%@g%g@qﬂggg% K328 6 ReBREN3NY) ana i

solution was addeyl avey #5Mipg (2 goaled (Iluﬁegtal temp 517 &C) suspengipg o{K.CO;
(48 g) %na %%Egé@l%&gﬁ%g 215%) gézaf% oglgo(égé%% Uahk shsgension
was stired gt 7@ i@)foru%m [co[npietg remglal of:,@ggmg m;-:lt@@@ j_:w(tm)mhen the solution

was evgpg’rﬁ@% Ja@magl Vcﬁlﬁﬁé §}1d 9’1&9{%&8&& %r’clh@ﬁ‘ betguaén @tOAc H@Eﬁ] L) and

U so

a mlxttwe eﬁwetﬁ( 1590 G"—ME@; 56“1'1%“5!) bw@w'-b The erqaniy Phﬁﬁﬂ was washed

with a ‘i’nlxture bfz\ﬁat*ér 500 ) Gind SBurbied 3Re 4180 Il SR fin é‘llgcvﬁé)sh%d with
g ? 73840(1 0. 53982( 121’51 268743 Iho 113
saturatgg hring (300mL) of hflsfiﬁﬂnmﬂﬁm ddMg§es) andsifased am¢@° EMI%EOIU'“O"

was adcb)le% Sgﬁh%é R ASS@B&A@DQHIZW%Q) The 8dshRA6IBR wdd Rl B8 for 30
ni
ming) and the solid l)'emnved by filtration which was washed with EtOAc and then heptane

on the sinter and the solid dried (oil-pump, RT 72 h) to give crop 1 of the titlke compound
66.34 g (65%) as a colourless solid. 1H NMR (400 MHz, Me-d3-OD); 7.64-7.51 (m, 2H),
7.51-7.29 (m, 6H), 5.23 (s, 2H), 4.79 (dd, J = 16.2, 6.1 Hz, 4H), 4.49 (s, 2H), 3.66 (s, 8H),
3.03 (s, 3H).

Alternative Siep 10A
5-(4-Methyl-piperazin-1-yimethyh-1,3-dihydre-isoindole-2.carboxylic acid benzyl ester

dihydrochioride
C@’ T
Bn—

i r—rtr et e
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1128 H 0. 7646 0.6017 1.0009 0.130 Uso 1 1 cabc . A1

woGeedR/0d4034 7389(2) 0.6388(2) 0.7301(12) O. 107(31}(3#332007/003371
0.775(12) 1 d P 15 Bl H294 H 0. 7600 0. 6654

0.160 Uso 0.78 1 calc P B 1 H2933 H 0. 7085 0. 6497

Step 10/0cBTISHUEAROarDakIhatie 76utd tomiplack sBpk J4mPM sbdve7518
0.6167 0.6246 0.160 Uiso 0.78 1 cabc PB 1 C30 C

To a susperEkdVgf INarapsss did)ide (155 3 178 mool 20 CEM (D0 mD) Wﬂéeid]:@)i 5-

R e T L

after & h eftmag at Bhjadurthgs addiipn of maogaees dnxéel($9,157 06d)ovdsttade.

After afLHhéF'l ﬁ %a@ﬂ‘{%e?beg@) ﬁ%}gﬁ%ﬂ% %ﬁul@@n‘?ﬁ%@ eped through

a bed of Gef# iving @ aleer pateelioy 99i8li®). Toe Celitels wagavdshed 316 DCH)
and the vbiund ofiRe @é{\%@\e@ o?gi&ﬁfgéo]nﬂpon %Eﬁ%{%&l& (])I%i} %ﬁg\?&%}anon N-

Mefhvlpwaé@a Eh% mi, %ﬁ("im?') Bnd 8gedip acidd(8.68 mLwese addgd faliowed by

sodium ﬂ%%gog@b&o Oegggg%om ZP%H%I 40/ Hege "awgﬁg'g ‘lé”'ag%wgd 18

giving a?f‘?ﬂﬂegﬁz gqﬂ& - Hogh %wmn wessasitled P! @J;Gkolmy ) ppl)gidrg an
afferveacbnde d\ﬂ@r 30 mﬁ@%r*ﬂl(ﬁn@%ﬁ@ﬂ@) @@9%299 ) nﬁﬁ'ﬁ;& e @gggggd

Free Base st al

e ol oB Mo oo A5k LS chen o e s
with stirrifigj J6d ¢Hd suépémmh ﬁ!@ eﬁéﬁﬁt&@td dtyRdgsl The l'é‘itﬁjeqwhﬂésolved in
MOHw qutlonsg éﬁ_{e t:’g‘irmFBStransforrrve,to B6
¢ WEETHING Sy Rk SN APETRLPR e Sl WEB IRANSH OB Ay TtErU EAC
then petrblS(bb abisobeolidvadd ByBarying i RadudQR somfwwémtavzﬁqb%nrfeﬁﬁa

261 9 1B TR B R B RERI G o ROt 7 Shysehrabh ). 5.3

(2H, s), 488-4.69%¢H ), Ll 48N2piIr epsmst(a&ud;namt(mﬂa%pr oxi mtely 4
vol unmes of isopropyl acetate. The XRPD pattern of a

Step 11 fresh sanple is shown in Figure 6 and the nmain peaks
are listed in Table 6 below. A sanple of F85 was dried
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conversion to form FB6. Table 6. Main XRPD peaks for
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To 5-(4-Methyl-piperazin-1-ylmethyl)-1,3-dihydro-Isoindole-2-carboxylic acid benzyl ester
dihydrochloride salt (Step 10, 59.8 g, 136.7 mmol) was added EtOAc {400 mL) and 10%
aqueous KzCO; (400 mL). The organic phase was washed with saturated brine (200 mL)
and then dried (MgS0,4). The solution was filtered and was evaporated to an oil (which
crystallised on standing with petroleum ether (bp 40-60°C)). The solid was dried in vacuo to
give a colourless solid: 48.8g (133.5 mmol).

A portion of the solid (24.4 g, 6.8 mmol) was dissolved in MeOH (170 mL) and after
degassing the solution and purging with nltrogen 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
with Np.
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(NB The product at this stage is sensitive to air and darkens on contact with oxygen. The
DMF solution was used immediately but can be stored by degassing and storing under an
atmosphare of N3)

Step 12
(2, 4-Bis-henzyloxy-5-isopropenyi-phenyl)-[5-(4-methyl-piperazin-1-yimethyh-1,3-dihydro-

N -CH
Loy
BnO
CH,

OBn CH,

ispindol-2-yll-methanone

A solution of the resorcinol acid (Step 6, 23.7 g, 63.4 mmol) and 1-hydroxybenzotriazole
(10.21 ¢,66.7 mmol) were dissolved in DMF (92 mL) and to this solution was added N-
ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (12.8 g, 66.8 mmol). The
solution was stired at RT for 40 ming and this solution was added to the solution of the
amine from Step 11 (66.8 mmol) together with DMF (5 mL) washings. The solution was
degassed and the solution stimed at RT for 16 h. To the solution was added 10% KzCO,
(500 ml) and EtOAc (500 mL) and the organic phase was washed sequentially with 10%
K:CQs (500 mL), water (4 x 100 mL) and saturated brine (200 mL). The solution was
evaporated to a small volume and 20% EtOAc in heptane (250 mL) was added and stored
at 0°C. The solid which had formed was removed by filtration, washed with heptane twice
and was dried /n vacuo to give the title compound 35.05 g (24.4 %). 1TH NMR (400 MHz,
Me-d3-0D): 7.49-7.10 (m, 14H), 6.86 {d, J = 2.5 Hz, 1H), 5,17 (d, J = 2.5 Hz, 4H), 5.09 (d,
J=11.3 Hz, 2H), 4.88 (s, 2H), 4.63 (s, 2H), 3.54 (d, J = 16.0 Hz, 2H), 2.50 (s, 7H), 2.28 (d,
J=7.6 Hz, 3H), 2.11 (s, 3H).

Step 13
(2,4-Dihvdroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-yimethyl)-1.3-dihydro-isoindol-

2-yll-metharione
N N-CH
O \__/
oo
HO
CH,

OH CH,

3
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was washed with 1:1 E{QAc/petrol (40 mL x 2) and then the pH adjusted fo pH 8.5 by
addition of NaOH and EtOAc (50 ml) added. The solution was heated to 60 °C and the
aqueous phase removed. The hot organic phase was washed with water (30 mL) and then
evaporated to a small volume (ca. 5 mL) and allowed to stand at RT 16h with seeding. To
the crystalline material was added 1:1 EtOA¢/ petrol (10 mL) and the mixture was filtered
and dried to give the title compound as the free base 1.76 g . 1H NMR (400 MHz, Me-d3-
oD): 7.28 (s, 3H), 7.19 (s, 1H), 6.39 (g, 1H), 4.21 (s, 4H), 2.56 (s, 2H), 3.28-3.15 (m, 1H),
2,53 (s, 8H), 2.31 (5, 3H), 1.23 (d, J=8.9 Hz, 7H).

Optional Step 14

Purification of (2 4-Dihydroxy-5-igsopropyl-phenyl)-[5-(4-methyl-piperazin-1-yimethyl)-1.3-
dihydro-igoindol-2-yl}-methanone

In some batches of product, the title compound (X = H in the formula) can contain small
amounts of the impurity 2,4-Dihydroxy-5-(2-hydroxyprop-2-yl)-phenyh-[5-(4-methyl-
piperazin-1-yimethy)-1,3-dihydro-iscindol-2-yl}-methancne (X = OH in the formula). The
impurities ¢an be removed by the following method.

N N
\_/ A
Os N O N
1) A0, PhMe, 100°C
HO 2) HC, H,0, MeOH, A
—————.
00 %
oH | ° OH
X=Hand OH

Acetic anhydride (1.04 ml, 11.0 mmal) was added to a stirred suspension of impure 2-(2,4-
dihydroxy-5-isopropylbenzoyl)-5-(4-methylpiperazin-1-yimethyl)-1,3-dihydroisoindole  (2.05
g, 5.0 mmol) in toluene (20 mi) 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 methanal (20 ml). Concentrated hydrochioric acid (1 ml)
was added and the mixture was stirred and held at reflux for 5 hours, Upon cooling o
room temperature, the organic solvent and volatile material were removed ip vacuo and the
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EXAMPLE 2

(2.4-Dihydroxy-5-isopropyl-pheny-[5-(4-methyl-piperazin-1-vimethyl)-~1 ,3-dihvdro-isoindol-
2-yll-methanone L-lactate salt (form FL1)

The product of Example 1 (1.24 g, 3.303 mmol) was suspended in ethanol (3 mL) and
EtOAc (5 mL) and a solution of L-lactic acid (0.285 g, 3.13 mmol) dissolved in ethanol (3
mL) was added. The solution was heated until clear and then was filterad. EtOAc (5 ml)
was used to wash the filter and the combined filirates were stirred at RT for 2 h with
seeding. The crystaline mass which formed was removed by filiration, was washed with
EtOAc and then dried in vacuum at 50°C to give the title compound 1.29 g.1H NMR (400
MHz, Me-d3-0D): 7.30 (s, 3H), 7.18 (s, 1H), 6.39 (s, 1H), 4.91 (g, 4H), 4.08 (9, J=6.8 Hz,
1H), 3.70-3.63 (m, 2H), 3.28-3.15 (m, 1H), 3.01 (s, 4H), 2.68 (m, 7H), 1.36 (d, J = 6.8 Hz,
3H), 1.23 (d, 4 = 6.9 Hz, 6H).

E_)(AMPLE 24
2 &Dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-pi etazin-1-ylimethy-1,3-dihydro-isoindaol-
2-yll-methanone L-lactate salt

Example 2A describes a synthetic route containing essentially the same process steps as
the route described in Examples 1 and 2 but wherein the process conditions are more
suited to larger scale reactions.

Step 1

4-Acetoxy-2-hydroxy-benzoic acid methyl ester

To a heated solution (50°C) of resorcinol methyl ester (16.5 Kg, 98.1 mof) and N,N-
dimethyl-2-aminopyridine (89.1 g, 0.73 mol, 7.4 mol%) in toluene (66 L) was slowly added
(over 2 h) acstic anhydride (9.9 L, 104.9 mol). The solution was heated to 50 °C for a
further 1.5h and then the sofvent was removed by evaporation at 50 °C to a smalt volume
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and the residue was azeotroped once with toluene. To the residual oil was immediately
added toluene (33 L) whilst stit warm and the solution used for Step 2 without further
purification.

Step 2
a-Acetyl-2 4-dihydroxy-benzoic acid methyl ester

The toluene solution from Step 1 was cooled in an ice bath under N; and triflic acid (9.44 L)
added slowly over 3 h. On stirring a fine white solid was formed which dissolved on
warming to RT over 20 h and then stirring at RT for 37 h to give a ysllow solution. To the
solution was added acetyl chloride (726 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 (217.8 L) and
NaOAc,3H:0 (14.52 Kg) dissolved in water (145 L), The organic phase was washed with
saturated brine (twice, 72.6 L), and was evaporated to 5.5 Kg. Toluene : Isopropanc! (2 : 3)
was added and the crystaliine solid removed by filiration and dried to give 12.6 Kg (61%
over 2 steps), mp 124-126 °C.

Step 3

5-Acetyl-2 4-bis-benzyloxy-benzoic acid methvi ester

To a stirred solution of benhzyl bromide (16.14 L, 138 mol) and anhydrous potassium
carbonate (20.25 Kg, 147.6 mol) in acetonitrile (184.5 L) was added methyl 5-acetyl-2,4-
dihydroxybenzoate (14 Kg, 66.6 mol, step 2) in 6 portions over 5 h, The mixture was stirred
and held at reflux for 20 hours, cooled to room temperature the mixture was poured onto
water (682 L) and slirred vigorously for 2 hours, The solids were collected by
centrifugation and dried under reduced pressure to constant mass in a vacuum oven at
60°C overnight to afford methyl S-acetyl-2,4-bis-benzyioxybenzoate (23.5 Kg, 87.3%) as a
cream solid mp 114-115 °C.

Step 4
2 4-Bis-benzyloxy-5-isopropenyl-benzoic acid methyl ester

A solution of potassium feri-butoxide (6.72 Kg, 60.1 mol) in anhydrous THF (60 L) was
added over 3 h to a stirred suspension of methyltriphenylphosphonium 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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101
to a small volume. The residue was crystallised from boiling MeOH and the solids were
collected by suction filtration, washed with methanol and dried under reducad pressure to
afford methyl 2,4-bis-benzyloxy-5-isopropenyl-benzoate 18.1 Kg (85%) as pale yellow
needies mp 92-94 °C (99.6% pure by hplc).

Step 5

2.4-Bis-benzyloxy-5-isopropenyl-benzoeic acid

Potassium hydroxide (0.527 Kg, 9.4 mol} was added to a stired suspension of methy! 2,4
bis-benzyloxy-5-isopropenyl-benzoate (3.1 Kg, 8 mol, step 4) in methanol (18.6 ) and
water (12.4 L) and the mixture was stirred and held at reflux for 3 hours. The methanol
was removed under partial vacuum from the vessel, and to the remaining solution was
added toluene (62 L). The solution was heated to 40 °C and to the mixiure was added conc
HCI (1.36L). The biphasic mixture is heated to 50 °C and the phases separated., The
organic phase was washed with water (31 L) at 50 °C and the organic phase was
evaporated under redeuced pressure to give 2,4-bis-benzyloxy-5-isopropenyl-benzoic acid
2.851 Kg (95% vyieid) as a colourless solid.

Step 6

Di-prop-2-ynyl-carbamic acid benzy] ester

To a cooled (5 °C) solution of K,CO; (4 Kg, 29.0 mol) in water (17.5 L) and toluene (12.5 L)
was added dipropargylamine (2.50 Kg, 26.88 mol). Benzyloxychloroformate (4.8 Kg, 28.14
mol) was added at a rate such that T<10 °C. The solution was stirred at 5 °C for 10 mins
and {hen allowed to warm to RT. The aqueous phase was separated and the organic
phase was washed with 0.2M HC! (12.5 L), sat NakCO, (13.5 L) and brine (17 L) and the
resultant solution used in step 7 (assayed fo contain 6.23 Kg, 102 % based on an
evaporafed portion).

Step 7

5-Hydroxymethyl-1, 3-dihvdro-isoindole-2-carboxylic acid benzyl ester

A solution of propargyl alcohol (2.11 Kg, 37.7 mal) 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 stimed 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. Tolusne
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stirring for 0.5 h at 5 °C the solution was used below in step 9,

Step @

5-(4-Methyl-piperazin-1-yimethyl)-1. 3-dihydro-isoindole-2-carboxylic acid benzy| ester

Q oy O

2HCI

dihydrochloride salt

The solid from Step 8 (assume 0.232 mol) was dissolved in acetone (700 mL) and this
solution was added over 45 mins to a cooled (internal temp 1517 °C) suspension of K,CO,
(48 g) and N-methylpiperazine (50 mL, 0.45 mol) in acetone (330 mL). The suspension
was stirred at 15 °C for 3h (complete removal of starting material by tlc) when the solution
was evaporated to a small volume and the residue partition between EtOAc (1000 mL) and
a mixture of water (500 mL) and saturated brine (50 mL). The organic phase was washed
with a mixture of water (500 mL) and saturated brine (150 mL) and finally washed with
saturated brine (300 mL). The solution was dried (MgS0,) and filtered and to this solution
was added TM-HCI in MeOH (430 mL, 0.43 mol). The suspension was cooled (0°C for 30
mins) and the solid removed by filtration which was washed with EtOAc and then heptane
on the sinter and the solid dried (oil-pump, RT 72 h) to give crop 1 of the title compound
66.34 g (65%) as a colourless solid, 1H NMR (400 MHz, Me-d3-0D); 7.64-7.31 (m, 2H),
7.51-7.29 (m, 6H), 5.23 (s, 2H), 4.79 (dd, J = 16.2, 6.1 Hz, 4H), 449 (s, 2H), 3.66 (s, 8H),
3.03 (s, 3H).

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 stired 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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After stiming the solution for a further 30 mins water (55 L) was added and the organic
phase was washed with water (2 x 55 L). The product was extracted into 0.8M HCI (66 L)
and the layers separated. The aqueous phase was washed with DCM (585 L) and then
basified with 2M NaOH to pH 10-11 and the product was extracted info EtOAc (2 x 33 L).
The combined organic phase were filtered to remove solids and the evaporated followed by
azeotroping with toluene and drying to constant weight to give the title compound, 6.63kg
(47% yield, 98% pure by hplc).

Step 10

5~(4-Methy!-piperazin-1-yimethyh-2 3-dihydro-1H-isoindole

To a degassed solution of 5-(4-Methyl-piperazin-1-ylmethyl)-1,3-dihydro-isoindole-2-
carboxylic acid benzyl ester (Step 9, 1.3 Kg, 3.55 mol) dissolved in EtOH (13 L) was added
10% Pd/C (0.065 Kg). Hydrogen was passed through the mixture at 30 °C for 4 h or until
complete by NMR. The solution was then stired for 1 h under an atmosphere of Nz and
then filtered to remove the catalyst through a GF/F filter followed by filtration through a
Cuno filter. The filtrate was evaporated to a small volume, azeotroped with toluene (3.9 L)
and dried to constant weight yielding the title compound as a red/ black oily solid (0.78 Kg)
which was stored under nitrogen until required.

Step 11

(2,4-Bis-benzyloxy-5-isopropenyl-phenyl)-[5-(4-methyl-piperazin-1-yimethyl)-1,3-dihydro-
isoindol-2-yll-methanona '

1,1’-Carbonyldiimidazole (4.82 Kg, 29.8 moi) was added to a sclution of 2,4-bis-benzyloxy-
5-isopropenyl-benzoic acid (10.58 Kg, 28.3 mol, step 5) in DMF (21.2 L) at 25 °C. After 20
mins at 25 °C a solution of 5-(4-Methyl-piperazin-1-yimethyl)-2, 3-dihydro-1H-isoindole (7.2
Kg. 31.1 mol, step 10} in DMF (7.2 L) maintaining a temperature below 35 °C and the
solution stired at 25 °C for a minimum of 12 h. The solid which had formed was removed
by filtration, washed with isopropyl 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-Dihydroxy-5-isopropyl-phenyi)-{5-(4-methyl-piperazin-1-ylmethyl)-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,CO, (0212 Kg, 1.53 mol)
were added and the suspension was hydrogenated for 60 to 70 mins under an 3 Barr
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pressure of Hz. The solution was diluied with water (0.5 L) and filtered. To the filtrate was
added aqueous HCI (30% hydrochioric acid, 0.85 Kg diluted with water 5.42 Kg) and the
solution was concentrated at 60 °C under vacuum (removing 10 L isopropanol). Water
(0.45 L) was added to the solution and conceniration continued (untit a further 10 L
isopropano! had been removed). The agueous phase was washed with EtOAc (4.61 L),
diluted with acetonitrile (4.06L) and netralised to pH 7.5« 8.5 by addition of conc ammeonia
solution (0.35 Kg). The suspension was stirred for 2.5 h and then the solid was removed hy
filtration. The residue was washed with acetonitriie (2 x 0.8 L) and dried at 40 °C to
constant weight to give the title compound 588 g (94 % vyield).

iperazin-1-ylmethvi)-1,3-dikivdro-isoindol-

2-yll-methanone L-lactate salt (form FL1)

The product of Step 12 (646 g, 1.58 mol) was dissoived in ethanol (6.17 L) and the solution
filtlered. A solution of L-lactic acid (142 g, 1.58 mol) dissolved in ethanol (2.59 L) was
filttered and added to the solution of the filtered solution (above) and then to the mixture
was added EtOAc (7.75 L). The suspension was stirred at RT for 12 h and then cooled o 5
°C for a further 2h. The solid which had formed was removed by filtration, washed with
EtOAc (2 x 2.58 L) and heptane (2 x 1.94 1) and dried to constant weight at 35 °C giving
the fitle compound (581 g, 74 % vield).

EXAMPFLE 3
(2.4-Dihydroxv-5-isopropyl-phenyl-[5-(4-methyl-piperazin-1 -yimethyD-1,3-dihydro-isoindol-
2-yll-methanone dihydrochloride salt (form FH3)

The product of Example 1 (0.49 g, 1 mmol) was dissolved in ethanal (10 mL) and 4M HGI
in dioxane (0.5 mL, 2 mmol) was dissolved with warming and then the solution was

evaporated to dryness. The residue was dissolved with warming ethanol : water (9:1; 5
mb). The solution was stirred for16 h with seeding and the solid which formed was
removed by filtration and was dried in vacuo to give the titie compound. 1H NMR (400
MHz, Me-d3-0D): 7.63-7.52 (m, 2H), 7.47 (s, 1H), 7.17 (s, 1H), .40 (s, 1H), 4.96 d, d=
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-phenyh-[5-(4-ethyl-pinerazin-1-ylmethyh-1,3-

diltydro-isoindal-2-v(}-tmethanone
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A stirred solution of 2 4-bis-benzyloxy-5-isoprapenyl-benzoic acid (Example 1 Step 6) (1

equivalent) in dichloromethane (10 ml) was treated successively with N-ethyl-N-(3-
dimethylaminopropyl)carbodiimide hydrochloride (1.2 equivalents), 1-hydroxybenzotriazole

(1.2 equivalents) and dipropargytamine (1.5 equivalents) and the mixture was stirred at
room temperature overnight. The mixture was washed successively with 2M hydrochloric
acid and 2M sodium hydroxide, the organic layer was separated and the solvent removed
in vacuo to afford the product which was either obtained pure or was purified by column
chromatography on silica (eluting with mixtures of athyl acetate in petroleum ether or
methanol in ethyl acetate as appropriate). MS: [M+H] " 450

48. Synthesis of 1-ethyl-4-prop-2-ynyl-pipsrazing

Br /TN
J //U—\

To the 1-ethylpiperazine (2.33 g, 20.2 mmoi) and K;CO; (2.79 g, 20.2 mmol) in acetane (27
ml) was added propargyl bromide (2.00 g, 13.5 mmol) dropwise at 0 °C under Na. The

reaction was stired at room temperature overnight. The reaction was filtered and the salts
washed with a small amount of acetone. The filtrates were combined and evaporated
gently to concentration. The residue was taken up in EtOAc and washed with water. The
aqueous phase was re-extracted with EtOAc. The combined organic layers were washed
with brine and dried over MgS0O.. The product was filtered and evaporated o dryness to

leave a pale orange oil.

4C. Synthesis of (2 4-Big-benzvioxy-5-lsopropenyl-phenyl)-[5-(4-ethyi- iperazin-1-

ImethyD-1.3-dihvdro-iscindol-2-ylj-methanone
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The title compound was prepared using the method of Example 5B except that purification
was carried out using column chromatography rather than salt formation. MS: [M+H] " 802.

4D, Synthesis of (2, 4-Dihydroxy-5-isopro iperazin-1-yimethyl)-1, 3-

dihydro-isoindol-2-yl}-methanone

Hydrogenation of (2,4-bis-benzyloxy-5-isopropenyl-pheny!)-[5-(4-ethyl-piperazin-1-
yimethyl)-1,3-dihydro-iscindol-2-yl}-methanone using the method described in Example 1
Step 13 except that the work up and purification procedures were changed. Thus,
following hydrogenation, the catalyst was filtered and the filtrate was evaporated. Water
and EtOAc were added to the product and the aqueous layer was neutralised. The product
was then extracted with EtOAc (x3). The combined erganic layers were washed with brine
and dried over MgSO,. The resulting solution was filtered and evaporated to dryness fo
leave a pale vellow 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-Mefhyl-piperazin-1-yimethyh-2, 3-dihydro-1H-isoindale
5A. Synthesis of 1-methyil-4-prop-2-ynyl-piperazine
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To 1-methylpiperazine (37.7 mi, 337 mmol) and K:CQs (46.6 g, 337 mrmol) in acetone (380
mi) was added propargyl bromide (25 ml, 225 mmol, 80% in toluene) in acetone (70 mi)
dropwise at 0 °C under No. The internal temperature of the reaction was kept <10 °C, The
reaction was stimed at room femperature for 3 hours, The reaction was filtered, and the
galts were washed with small portions of acetone (x2). The filtrates were combined
evaporated to concentration (gently). To the resldue was added water and the product was
extracted with DCM (x3). The combined organic layers were washed with brine and dried
ovar MgSQ,. The product was filtered and evaporated to dryness to yield 1-methyl-4-prop-
2-ynyl-piperazine as a yeliow oil.

5B. Synihesis of 5-(4-Methyl-piperazin-1-yimethyl}-1, 3-dihydro-isoindole-2-carbo

tert-butyl ester

I M

Oj\N ':':;/\N/ﬁ - >T\ !
S e %ﬁé

A solution of N-boc-dipropargylamine (36.3 mi, 226 mmol, 86% pure) in EtOAc (30 ml)
was made up and degassed by bubbling through N, in a separating funnel
Tris{iriphenylphosphine)rhodium(l) chioride (1.32 g, 1.50 mmuol, 1mol%) was added to pre-
degassed EtOAc (15 ml) in a second separating funnel. (NB CpRu(COD)CI) can aiso be
used as an alternative catalyst).

In the main reactor flagk, 1-propargyl-4-methylpiperazine (32.3 mi, 150 mmol, 20% puwre)
was diluted with EtOAG (75 mi) and was degassed by bubbling N, through the mixture The
mixiure was cooled in a ice-water bath and then the tris(triphenylphosphine)rhodium(l)
chlotide (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 failed off (despite the continual slow addition of N-boc-
dipropargylamine/EtOAc). Another portion of tris{triphenylphosphineg) rhodium(l) chioride
catalyst (1.39 g, 1 moi%) In EtOA¢ (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

g,
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was filtered and evaporated to dryness to leave a brown oil.

To the oil residue obtained was added n-heptane. The cil/heptane was left to stand (~10
minutes) until a red precipitate formed, The precipitate was filtered and washed with fresh
f-heptane (2). 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 foluene (x1) and re-evaporated. The resuiting product was taken up in ether.
After a few minufes, 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-yimethyi)-2,3-dihvdra-1H-isgindole

7\
ANV ANV

N
boe™ 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
avaporated to dryness and then with toluene/MeOH (X3) to vield 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-iscindale-2-carboxylic acid_benzyl
ester

BA. Methyl 2-benzyl-2 3-dihydro-1H-isoindole-5-carboxylate
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CO,Me CO.Me
BnNH,, Et;N, THF

e e——e——

100 %

Br

BnN
Br

Benzylamine (3.21 9, 30.0 mmal) in anhydrous tetrahydrofuran (25 ml) was added to a
stired mixiure of methyl 3,4-bis-(bromomethyl)benzoate (9.66 g, 30.0 rmmeol} (obtained
from Fiuorochem) and tristhylamine (9 mi, 64.7 mmol) in anhydrous tetrahydrofuran (50 mi)
and the rasulting mixture was stirred at room fempetature for 3 hours. The solvent was
removed in vacuo at 40 °C and the residue partitioned between ethyl acetate (100 m!) and
water (100 ml). The organic layer was washed with a further portion of water (100 mil),
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 immediatsly
without further purification as described below. 'H NMR (DMSO-de) 7.82 (2H, m), 7.40-7.25
(6H, m), 3.90 (3H, &), 3.88 (2H, s), 3.84 (4H, ). MS: [M+H]" 268.

6B. (2-Benzyl-2,3-dihydro-1H-isoindol-5-v\-methanol

OH

BnN

Methyl .2-benzyl-2,3-dihydro-1H-isoindole-5-carboxylate (from above) was dissolved in
anhydrous tetrahydrofuran (75 ml) and added dropwise over 15 minutes to a rapidly stirred
suspension of lithium aluminium hydride (1.71 g, 45.0 mmal) in anhydrous tetrahydrofuran
(76 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 mi). 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 (DMSQ-d;) 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, ), 3.80 (2H, &). MS: [M+H]" 240,

60, (2,3-Dihydro-1H-isoindol-5-vl)-methanol

SATECARST
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10% Palladium on activated carbon (200 mg) was added to a solution of (2-benzyi-2,3-
dihydro-1H-isoindol-5-yl}-methanol (2.39 g, 10.0 mmol) in ethanol (60 ml) and the resulting
mixture was placed in a Parr apparatus, heated to 50 °C and shaken under a hydrogen
atmosphere at 60 psi for 30 hours. Upon cooling to room temperature the mixture was
filtered under gravity, the sclids were ringed with ethanol (2 x 10 ml) and the solvent
removed in vacuo to afford (2,3-dihydro-1H-isoindol-S-yl)-methanol (1.49 g, 100%) as an
off-white solid. "H NMR (DMSO-ds) 7.20 (1H, §), 7.18 (1H, d), 7.12 (1H, d), 5.10 (1H, br s),
4.46 (2H, ), 4.05 (4H, ), MS; [M+H]* 150.

6D. a-Hydroxymsthyl-1,3-dihvdro-isoindole-2-carboxylic acld benzyl ester

OH

BnG N

T

Q

A mixture of (2,3-dihydro-1H-isoindol-5-yl}-methanol (1.34 g, 9.0 mmol) in anhydrous
tetrahydrofuran (50 ml) was warmed gently o aid dissolution and allowed to cool to room
temperature. Triethytamine (1.5 ml, 10.8 mmal) was added and the stirred mixture was
treated dropwise with benzyl chloroformate (1.35 ml, 9.5 mmol) and stimed at room
temperature for 3 hours. The solvent was removed in vacuo and the residue partitioned
between ethyl acetate (3¢ ml) and 2M hydrochloric acid (30 ml). The organic layer was
washed with water (30 ml), separated and the solvent removed i vacuo to afford a pink oil
that solidified upon standing. The solids were triturated with 10% ethyl acetate in hexane
(10 mi), 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 £), 4.64 (2H, br ¢), 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

[ P

TR I,

a
e e
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(Jez, J.M. et al, Chem Bicl. 2003 Apr;10(4):361-8.) Solutions of the human Hzp90a N-
terminal domain and compound were prepared in a buffer comprising 25 mM Tris, 100 mM
NaCl, 1 mM MgCl;, 1mM TCEP, 5% DMS20, pH 7.4. All solutions were filtlered and
degassed prior to a fitration being carried out. The enthalpy change resulting from each
injection of ligand was obtained through integration of the calorimetric signal. Data were
analysed using Origin 7.0 (Microcal Software Inc., Northampton, MA). Heats of dilution
were estimated using the final injections of each individual titration and subtracted before
data fitting. Different {TC experimental formats were employed in order to obtain cornpound
dissociation constants (Kd's) over a wide range of affinitles. For weakly binding compounds
a low c-value ITC method was used (Tumbull W.B. & Daranas A.H. J. Am. Chemn. Sac.
2003 Dec 3;125(48).14859-66) in which the protein was present at 10-20 pM in the
calorimetric cell and the compound concentration was 1-20 mM in the injection syringe, In
this type of experiment the stoichiometry parameter (N) was locked at 1 for data fitting. For
Kd's in the 20-0.004 pM range the experiment was configured such that the binding site
concentration divided by the Kd (c-value) was beiween 5 and 1000, For the majority of
these experiments the protein concentration in the calorimetric cell was in the range 4-100
uM and the ligand concentration in the injection syringe ranged from 50-1500 pM. 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 fifration 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 K, 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 e¢ancer 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

S TP
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Alamar Biue is added and incubated for a further 6 hours prior to determination of
fluorescent product at 535nM ex / 590nM em. In the case of the non-proliferating cell
assay cells are maintained at confluence for 96 hour prior to the addition of inhibitor
compounds for a further 72 hours. The number of viable cells is determined by Alamar
Blue assay as before. Cell lines can be obtained from the ECACC (European Collection of
cell Cultures).

Compound {1) has an ICs, value of less than 0.1 micromolar against the HCT116 cell line.

The anti-proliferative activity of (2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-
yimethyl)-1,3-dihydro-isoindol-2-yll-methanone L-lactate salt was tested in assays against
one hundred cell lines by Oncodesign (Dijon, France)., The 1Cs values against each cell
line are set out in the table below and the figures in the table refer {o nanomolar
concentrations. The compounds were tested up to a concentration of 10,000 nanomolar.

N° Gell lines C“““"“E;ﬁ:ﬁ ::1 E;:’:)compnund
BLOOD

1 ARH-77 ~10000

2 BV-173 73

3 | CCRF-CEM 107

4 | CCRF-CEM/VLE 10000

5 Daudi 136

6 |EHEB > 10000

7 HL-60 389

8 HL-60/R10 e

9 | K562 a7

10 K-562/Gleevec 175

11 | KCL-22 24
12 | Ke > 10000

13 | LAMA-84 1008

14 | MCa0 93

15 | NAMALWA 93
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21.13 113
16 OCI-AML.2 = 10000
17 Raji 881
18 Ramos 46
19 RPMI 8226 10
20 RPMI 8226/Dox40 213
21 SUP-B15 37
22 u-937 104
BRAIN
23 CaL1 = 10000
24 CGL-3 75
25 CGL-9 161
EREAST
26 CAMA-1 22
27 Evsa-T 168
28 HCC1954 28
29 MCF-7 =10000
30 MCF-7iras 166
3 MDA-MB-435 122
32 MDA-MB-4355 26
33 ZR-75-1 131
COLON
34 DLD-1 56
35 HCT 116 38
38 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 Fabu 29
43 KB 48
44 KE3 48
45 LB1617-HNSCC 139
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46 LB771-HNSCC 391
KIDNEY
47 A-498 267
48 BB6&4-RCC =10000
49 BB65-RCC 1251
50 Caki-1 > 10000
51 LB1047-RCC 58
52 LB996-RCC 158
LIVER
53 Hep 3B2.1-7 95
b4 SK-HEP-1 = 10000
LUNG
85 A-427 130
56 Catu-1 270
57 Calu-3 >10000
58 Calu-6 32
59 LB11-5CLC/OCT 17
60 LB12-SCLC/OC2 52
61 LB13-5CLC/IOC3 21
62 LB37-NSCLC 63
63 LEST-NSCLC =10000
64 NCI-H1299 5887
65 NCIi-H460 118
66 NCI-H520 98
67 NCI-H596 84
68 NCI-HG69 162
69 NCI-H82 =10000
70 SK-MES-1 270
_ OVARY
" Caov-3 94
T2 IGROV-] 109
73 IGROV-1/CDDP 147
74 NIH:OVCAR-3 45
76 PA-1 = 10000
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nominally a tri-hydrate bcause there are 3 crystal

water positions in the asymretric unit,

but they are

not 100% 5 occupi FANCREASM t enperature and | aboratory

XRPD

77 IBECY later &1 une prepared®t roomiemperathre.
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82 1pAEISS5, 33 42 1481

83 A-375-8M 340

84 A-431 3799

85 BB74-MEL 162

86 CMEL-5 130

87 Hs 294T 219

a8 LE1319-MEL 35

89 Malme-3M 157

90 SK-MEL-2 138

| SK-MEL-5 185

92 UZG4-MEL 180

STOMACH

93 AGS 66

94 Hs 746T 34

a5 KATO H 162

THYROID
96 FTC-238 26
URINARY BLADDER

a7 J82 20

28 LB796-BLC 83

89 LE831-BLC 148

100 T24 a52

The results demonstrate that (2,4-dihydroxy-5-isopropyi-phenyl)-[5-(4-methyl-piperazin-1-
yimethyl)-1,3-dihydro-igoindol-2-yll-methanone Lactate has potent anti-profiferative
adtivity against a wide range of different cell lines.

PHARMACEUTICAL FORMULATIONS
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EXAMPLE 9

{i) Tablet Formulation

A tablet composition containing & compound of the formula (1) or farmula (2) is prepared
by mixing 50 mg of the compound with 197 mg of lactose (BP) as diluent, and 3 mg
magnesium stearate as a lubricant and compressing to form a tablet in known manner.

(i) Capsule Farmulation

A capsule formulation is prepared by mixing 100 mg of a compound of the formuia (1) or
formula (2) with 100 mg lactose and filling the resulting mixture into standard opaque hard
gelatin capsules.

{iii) Injectable Formulation |

A parenteral composition for administration by injection can be prepared by dissolving a
compound of the formuia (1) or formuia (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 hy dissolving in water a compound of the
formula (1) (e.g. in salt form) or formula (2) (2 mg/ml) and mannitol (50 ma/ml), sterile
filtering the solution and filling into sealable 1 ml vials or ampoules.

v} Injectable formulation 1l

A formulation for iv. 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/ml. The vial
is then sealed and sterilised by autoclaving.

vi) Injectable formulation IV

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 contatning 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
formuia (1) or formula (2) with pharmaceutical grade corn oil to give a concentration of 5
mg/mt. The composition is sterilised and filled into a suitable container,

viil) Lyophilised formulation
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3.66 a 24.65 3.61 12 26.56 3.35 13 27.70 3.22 21 28.29
3.15 16 Table 15. Unit cell paraneters and

wocoswrdissat es in cif format for crystal structgsCeaE2009/003871
Conpound (1) Lactate sall7form FL2 space group: P2l 5
unit cell at 293K with a, b, ¢ & p having 5% s. u.:

Aliguots ofifeomBlatealebribdunt ast $milia ﬁmﬁhrﬁﬁllﬂ@%b FRahE SR FialsNand

or.nmat l15atomsite | a at om
ophiized Qusng SEPNUBRATH P FRIEEORS 2FS MRest, GANG a0 ey ropaing
protocol ati(-et® °€)! THerfaniperat@@ds oalséd te~10 PC foradinnegling] then lowered to

a4 e atom sit C ncy atom .
freezing af -G, tofafiy by By i, At 5 CCRY EbpdEiately 3400 aipytes.
5 followed byiacaecendary darﬂngmnﬂemt:rédsa@;steps if temperature fo 50 °C. The pressure
during primary and secondary drying is set at 80 millitor,

(ix) 2% Topical Gel Formulation

% wiw
Compound 2.00
Hydroxypropyl Methyl cellulose (Methocel 2.50

F4M)
Polyathylensoxide (Polyox WSR -205) 0.25
Propylene glycol 10.00
: Methylparaben 0.15
Propyiparaben 0.05
‘ Purified Water to 100.00

EXAMPLE 10
CRYSTAL STRUCTURE STUDIES

10 The compound of formula (1) and its salts exist in a number of different crystalline forms.
These have been ideniified and characterised using the methods describad below.

|

|

1 GENERAL METHODS

| Single crystal difiraction methodology

Crystallographic data were collected at room temperature (20 °C) using synchrotron
15 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 Ap=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.

20" The crystal structures were solved using direct methods implemented in SHELXS-97 and
refined by SHELXL-97. Hydrogen atoms were gensrated on geometrical grounds while the
location of heteroatom bound hydrogen atoms was confimed by inspection of Fo-Fc
difference maps. The positional and thermal parameters of hydrogen atoms were
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20

29

30

_ atom site_di sorder_assenbly

wa Roiissiqt €_di sorder_group d C -0.643(2) 1. 193t/ 007/003871

0.6763(7) 0.097(3) Uani 381 d . . HA H -0.6995 1.0577

0.6395 0.117 Uiso 1 1 calc . 30 HIB H -0.5231 1.1308
constricted: %%{B gnléo?geggéﬁéﬂg éoﬁ—ﬁ Gro erll\%tc%s OT@MQ ) matjon. of non-
hvdrogen %D'Bwes)'nopeﬂqdm!( sws@irt@wizelsqaléﬂmﬁ( 4) Cant 1 1 d.

NSA H-0.7713 1.0734 0.8651 0.148 uiso 1 1 calc .
P—DVMMHMMM 0.8805 0.148 Uiso 1 1 calc ..

campo 25 2 e 8 S SR b i

mortar ar\damadéd Intd a cfjstdllographid apilad. Arbal HEmplorB G83&4hth, Quarkz or

Glass Tyga 11103(@ S%T(T'? mg‘hr]d@meterYBD@;ac%{oolp §%)@§\}lgl% %%ﬂeé) at roomn

temperatmawi@( GUK® rﬁd}ﬁﬁo?o ()\Uaﬂ15418 W)drom ﬂﬂ@&kl@rotéu@ﬁ(tﬁ)e RU3HR,

Osmic bllie ﬁ‘gge&ﬁ gﬁcfg@w'( 'W% 3::21 ﬁg%u]l-l'll%gnega Bﬁ@é?tgt}?’tor 2D

Images wer03 ey vehile28ihiny @ atie With)a distectortolcrgktal distanddOofl250 mm.

ow o V4 4, g o o S gy o

1D plot (20 vs4tetkiy) by Dhtdstitbesn Greasity. A0yl 6R@F thb szinjutal angle

oex<360'cA} o randd vidor i, 48 Hbu- EERA S B AR oI ek ed for

manipulatidn F8B0¢uREsatibn38 IBORPD pegpés) 0.096(2) Uani 1 1 d .
Ci2 C - 1. 1136(17) 1.4353(6) 0.7839(7) 0.091(3)
."u j of galt stoichignretntby. titraliom experirigts 0. 7324 0. 109 Uiso 1
al c . . H12B H -0.9935 1.4035 0.7615 0.109 U so 1
In the foltp\nmg @xam@, where try1 siale fo salkpand e stoghippredy of the salt is

83 0.896
given, thepstiStlolry 3k dbtehrihed using the Sitoy Hrdlismbnd:’S O, 5757

A soluﬁorﬂ!@.‘ﬂﬁld séluﬁéﬂgfbf A 55) it KNI ‘aﬂd i@ﬁim Ho Wbﬁql%@ﬂlsr E_b)“epareea:i for each

batch of ilt@mem%wt@ &nrﬁhw%ofﬂ I"'c%ﬂ thew&qtsmcwaa ﬂy@’aﬁ( ) the

potentlonibtﬁbgﬁéét%h Mﬁﬁfﬂﬂm&ad&@%@ ub& las Ihel cBntrol cuweHmAitﬂétmns
5276 114 Ui so calc. H

were peﬁg@%ﬂl‘lﬁ(}@ﬁgwﬂp :‘g@d'gMd(q}i i 2jutsfens gmeg‘gé\nettlelr Tolaclo MP220

pH meter. Electrode potential readings for 4 standard buffers were recorded before and

Leterming

after daily batch of measurement. Samples of Compound (1) salts of (1-3 rng) were
dissolved in 1 ml of KCI/HCI solution and fitrated 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 caleulation
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
{Cornpound (1) acid’)), while double salts (Compound {1)*" acid® or Compound (1)** 2*
acid’) start at nH=Q.

10A. Free Base Salt Forms
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15

C16 C -1.4358(17) 1.4308(7) 0.8658(8) 0.098(3) uani 1
1d. . . HI6A H-1.5310 1.3959 0.8977 0.117 Uiso 1 1
wocals/4ams H16B H - 1. 5346 1.4542 0.8148 0.117 eCEGBRod003871
calc . . Cl7 C - 1.068(2)‘1?6140(9) 0.9439(9) 0.119(4)
S depi 1.1 d 20018 C -0.382(2) 1.0287(9) 0.7999(8)
Aci)_Fr 14 019 0 -0.345(2) 1.0216(8)

A satur%ag%gl;lgg% 08 c}:ﬁWL@S‘@ézyar@mﬁf&@&wQ a%é‘%%n%)demperature.

Slow pre€ipitfiioq JithOaspiBLitialelp 4X36R0%) oDdilidSHrépyl)ather fale drystal form
FB1. XHPD afilipig SEMB e SATRE asp e Prted oW h GlauS 3 2t e fain

peaks listed in T&A8 10w 3&1tar) driing &7 i Tor thre@ddbysSa new(RRPD pattamdwas

obtama%wélgg (sg?w%%apihelcra%gﬂ{oﬁg)gﬂg h_gaéz%g%%od %&ééé@yﬁ crystal form

FB3. 0.6463(8) 0.100(3) Uani 1 1 d. H25 H -0.3632 1.0228
0.6160 0.120 Uiso 1 1 calc . . . 30026 0 -0.036(2)
Table 1.0MaI2RRY pealkyips Commound o) Formudm? 1 1 d . 1126 H

-0.1427 0. 9456 0. 8980

253 Uiso 1 1cal. . 027 0

0.20658

154

84041584 0

5948(6) 0.118(3) Uani 1 1 d.

| HE&2H 0.

215089 0.

799900.

5238 0.176 Uiso 1 1 calc R.

CB81C

0. 9286( 4

0.8478

11) 0.4948(10) 0.138(6) Uani 1

11105

.88 1

128

B -0

0894 0.8953 0.4750 0.166 Uiso 1

11689 d

7Rl 029 € -0

029(11) 1.004(4) 0.449(3)

01221 3)

Uage 0.

58( 1

d PB1 H9A H -0.0741 0.9976

01884/

0.8%68 U

so 16 58

1 calc PB1 H29B H 0. 1361

018922

-07.0903 150575

08825 0. 366 U

0. 4862

50 0.58 1 calc P B 1 11290 H
D. 363 Uiso 0.58 1 cabc PB 1

2983DC{0. 487/

0. /B0(

B) 0.4621(19) 0.159(19) Uani

0198% 0)

1qep 1

H308 H

10. 4911 0.9083 0.4918 0.239 Ui so

Ui 1

cah. soP

T §I30

B H -0.4462 0.9424 0.3978 0. 239

309 0.

584 57cal

T

H300 H -0.4773 1.0016 0.4772

Uzatr.09

iSg 4. 58 1T gal C

P B 1 45029 C -0.156(11)

2672

) 3.3300

2) §. 14

2) Uani 0.42(6) 1 d P B 2 H290

A -U. U

T 10655 0.4814 0.215 Ui so 0.42 1 cab c P B 2

(i) PR YsHCrfind Fpn FBOT5 0. 4943 0. 215 Uiso 0.42 1 calc P
1.0438 0.4003 0.215 Uiso 0.42 1
A saturaﬁé‘dl &Iﬁg:g\)@ gabzalﬁbcﬁnd 31 YR 5‘%&%)‘89& SOhﬁébaﬁSﬂ%G@eraturessmw

precipitgiog 13 a@Pwmate'vmour%%ofgmzﬂaw asFiateips cryfeidaqm FB2. The
XRPD paﬂeﬂﬁﬂ@ ffésh %éﬂlpﬁb &H‘G@n PBZ FsHdwhan Pig ?e 2 aﬁalﬂ'né?mﬁln%e%ks in
oo KRS bt e 3 Thbi 2 Bt Ind saie A

e XR Qattem are listad in Table 2 below. The sample was dned |n alr for 3 days aﬁer
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

26/ d/A %
539 16.49 100
8.73 13.13 2

10.40 8.50 3
10.67 9.28 4
14.68 6.03 13
17.00 6.24 11
18.26 4.85 8
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01L 0 -1.5549(12) 1.6174(6) 0.7786(6) 0.124(3) Uani 1

Uso 1

1 calc ...

H17A H1<Q.
11178 H -0.9807 1.6492 0.9103

1835 1.6447 0.9694 0.1/8

woﬁg@bm%k g -1.7419(12) 1.7087(6) 0.6890(7) O é%@h%dwmossn

0. 18.814i so 474

cal c 10

H17C H -0. 9658 1.5886 0.9916

0.1987W so 47d

calc. .3

WD 20081044034PCT/ GB2007/ 003871

T379841 C 4lgpbpog( ITT7 L. 6742(7) 0.7238(8) 0. 098(3)

amp ad - E2t—€1l. 3365(17) 1.6989(8) 0.6926(9)
o%%g uﬁal 1 djg H2L H - 1.3065 1.7549 0.7117
0. liso 3%l calc . C3L C -1.355(2) 1.6971(12)
0 457%011) €29ha(5) &hi 1 1 d 5H3LL H -1.2130 1. 7162
0.83%4410. 214 so 1 Fralc . . H3L2 H -1.4813 1.7312
0.5%582 0. 21332 so 1 B calc .. H3L3 H -1.3842 1.6429
0.5706 0.214 U so I T calc . 03L 0 -1.1538(13)

11d. HLH

(Aciil) Frée BERSCHsa0Fa@L6B8) 0. 150(4) Uani
~1.0243 1.6711 0.7191 0.224 Uiso 1 1 d .. 1001WO

Crystal fofn FBS (35 obtakrRa(fim TorfTHER) arld. REY 89 désafibed ab®etr by

evaporatio r&ofgazélgl&iog m(fl%) % Fg%()a}%%l? Bint?etggg %ﬁ'}ﬁ% f%%l%%% Léasr}]'rlc:wn

in FiguretBiand the2a4i6 peaksarB lise@in Table Gdrenv n Crystdl forrREBa Was found to
ve stabig R dret G AhdT R BY BIRSHEREAIMEL L For m L

t ted luti
T SR R BB 2,

—Shger PTECHA tat Tof wrln approxi mately 4 vol unes of
TEREaTE ﬂﬂ;‘s%_ rn 3] The XRPD pattern of a fresh
Saixpl e—o.1 ..__ shown in Figure 16 and the nain

; acLéi st T%Tble16below A sanple of FL.3

| wBd2dr 1 edP PP _ajr flor A days after 20 which XRPD

afadd si s &BBweld that cdonversion to form FL1 had

oecifrr ed.7.38bl e 161 Mdi n XRPD peaks for Conmpound (1)

acgcat € sabd -] Torm FO3 28P WA W%

15.77 5.62 17

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 4.00 5

23.33 3.81 6

2453 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 voiume of isopropyl ether gave
crystal form FB4 which was found to be stable in air. The XRPD paitern of form FB4 is

A saturated solution of Compouind {1) in ethanol was prepared at room
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5,53 15.98 100 836 10.56 5 11.07 7.98 41 13A 6 6.72 12
1335 6.39 a 16.69 531 39 17.17 5.16 21 18.00 4.92 49

wokBosAR4B480 11 1928 4. 60 11511 19. 79 PCT/GB2007/003871

shown in Figure 4 and the main peaks are listed in Table 4 below. The crystal packing
diagram and atom coordinates are in Figure 5 and Table 5.

Table 4. Main XRPD peaks for Compoind (1) Crystal form FB4

20/° d/A W%
6.29 14.04 100
8.91 9.92 12
9.96 8.87 14
12.62 7.01 4
14.11 6.27 16
16.11 5.50 14
17.11 5.18 10
17,40 5.09 S
17.88 4.96 8
16.48 4.80 17
19.33 4.59 4
18,91 4.46 10
20,35 4.36 8
21.57 4.12 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 coeordinates in ¢if format for crystal structure of
Compound (1) Crystal form FB4

space group: P42/n
unit cell at 283K with a, b & ¢ having 5% s.u.:

‘a=h=28.2

c=6.0
alpha=beta=gamma=90

Coordinates in ¢if format:

loop

_atom_site_label
atom site type symbol
atom_site fract x

atom = ite_fract___y
atom site fract =z
atom_site U iso_or equiv

atom site_adp type

|

1

EEC
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15

20

25

30

35

40

45

50

P R

4.48 5 2034 436 7 21.05 422 21 21.47 4.14 7 21.93 4.05
wolnddndiay3. 95 16 22,84 3. 89 23 24.56 3.62 4 25edcHiAasn

.06 329 3 27.47 324 {9y

_atom site_ occupancy

_atom site symmetry multiplicity

_atom site calc flag

_atom site_refinement_flags
_atom site disorder assembly
atom gite dlsorder _group

Cl C 0 60531(14) a. 59657(13) 0.35978(7) 0.0816¢(11) Uani 11 4 .
Bla H 0.6350 0.5952 0.3641 0.099 Uiso 1 1 calec .
HIB H 0,6000 0.6175 0.5237 0.098 Uiso 1 1 calc .
N2 N 0.58708(11) 0.54841(11) 0. 4433(6) 0.0845(10) Uanl 114.
C3 C 0.55080(14) 0.53422(15) 0.2788(8) 0.0924(13) Uani 1 1 4 .
H3A H 0.5207 0.5275 0.3505 0.111 Uiso 1 1 calc .
H3B H 0.5608 0.5065 00,1955 0.111 Uiso 1 1 calec .

1

-54727(14) 0.57663(14) 0.1222(7) 0.0838(11) Uani 1 1 4 .

d .

C4cCo

C5 C 0.57724(14) 0.,61201(14) 0.2011(7) 0.0801(11) Uani 1 1 d .
€6 C 0.51860(15) 0.58333(1le) —-0.0535(8) 0.0921(13) UVani 1 1 d .
Hé 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 4 .
CB C 0.54951(17) 0.66174(16) —-0.0895(8) 0.0966(13) Uani 1 1 4 .
HB8 H 00,5497 0.6908 -0.1625 0.116 Uiso 1 1 calc . .

Co C 0.57843(16) 0.65525(1l6) 0.0930(8) 0.0935(13) Uani 1

HY H 0.5983 0.6794 0.1423 0.112 Uiso 1 1 calc .

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 cale .

N1l N 0.449%5(12) 0.66545(12) -0.3408(6) 0.0847(10)

ClZ2 C 0.41355(16) 0.64016(16) -0.2169(7) 0.0928(12)

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 calc .

Cl3 C 0.36951(16) 0.67000(18) -0.1912(8) 0.1005(14}

H13A H 0.3458 0.6524 -0.1081 0.121 Uiso 1 1 cale .

H13B H 0.3771 0.6985 -0.1080 0.121 Uiso 1 1 calc .

N14 N 0.35044(13) 0.68296(14) -0.4066(8)

Cl5 C 0.38701(19) 0.70846(17) ~-0.529%9(7)

0.0961(11)

0.1001(14)

H15A H 0.3933 0.7373 -0.4509 0.120 Uiso 1 1 calc .

H15B H 0.3749% 0.7173 -0.6753 0.120 Uiso 1 1 calc .
Clé C 0.43006(17) 0.67828(18) -0.5565(7) 0.0987(14)

ﬁlEA H 0.4218 0.6497 ~0.6376 0.118 Uiso
H16B H 0.4537 0.6954 -0.6425 0.118 Uiso

Cl7 C 0.3076(2) 0.7126{(2) —-0.38B08(11) O.

H17A H 0.2836 0.6250 -0.3029 0.206 Uiso
H17B H 0.2959 0.7215 -0.5250 0.206 Uiso
H17C H 0.3154 Q.7407 ~0.2978 D.Z06 Uiso
C18 C 0.59855(15) 0.51789(15) 0.6047(8®)
012 O 0.57503(11) 0.47935(11) 0.6072(6)
C20 C D.63596(13) 0.52545(13) 0.7750(7)
C21 C 0.64335(16) 0.48917(15) 0.9312(8)

1
1

l cale .

1l calc .

C10 C 0.49149(17) 0.63467(19) ~0.3746(8) 0.1025(14) Uani

Uani

Uani

Uani

Uani

Jani

Uani

137(2) Uani-l-l

1

-

oo oo

1l cale .
1 calec .
1 gcalc .
Q886 (12)
1102(11)
L0B18(11)
.09201(13)

Uani
Jani
Uani
Uani

N

1

[

1d.

[P sy & Ny o P
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10D. Conpound (1) Sulphate 1:1 salt crystal forns

woO @isrosa3onpound (1) Sul phate-Form FS1  For m FEITARB2007/003871
observed In crystallizat4bn experinents invol ving
acetonitrile as the precipitant. It is unstable on air

C22 C 0 AWFOEAAST Or fBI UG 1HOr In G309 (B)s &t 0924 e )sEkodi bl of -t he.
H22 H 016813 9ak¥obfl Givgoldndld Wigmpdeparale by -di-ssol vi ng

C23 C 0.CHHIUARE) (2)534P3HR28DAL aHIP 2P pbr ﬁ?@h@-&)oUémmésls)d in- -
€24 C Uvﬁ@l (has %g}%ﬁéé%tor%‘%ﬁﬂ&ﬂéwﬁe?&?b?]@) Seaiy L B .
€23 € O peadiddiibat HA4 &?m%}epyoﬁa%ﬂl?dnﬁénbfl 1 d .-
H25 K Oa-‘i%‘loﬁl PP??eO 580 $hé $&PD pattern for FS1
026 O 77t(ﬂé Haih%@eﬁ%s“a% ’rﬂstded i-n -
HZ26 H D 50 f 0 g %%%f

027 g 4 > meﬁzﬁé K Ef 6111 (g zfsr“%%”)

C28 C é%%?? g%%?&@? i?lgéﬁ anl P 14 38

H2B8 H 0.7646 0.6017 1.0009 0.130 Uiso 1 1 calec . A 1
C29 ¢ 0.7389(2) 0.6388(2) 0.7301(12) 0.107(3) Uani 0.775(12) 1 4 P
1

H29A H 0.7600 0.6654 0.7448 0.160 Uiso 0.78 1 calc P B 1

H298 H 0.7085 0.64%97 0.6780 0.160 Uiso 0.78 1 calc P B 1

H29C # 0.7518 0.6167 0.6246 0.160 Uiso 0.78 1 cale P B 1

C30 ¢ 0.7207(3) 0.6487(3) 1.1347(14) 0.120(¢3) Uani 0.775(12) 1 4 P
B 1

H30A H 0.7434 0.6741 1.1332 0.180 Uiso 0.78 1 cale 2P B 1

H30B H 0.7211 0.6336 1.2778 0.180 Ui=zo 0.78 1 calc P B 1

H30C H 0.689¢ Q.6612 1.1060 0.180 Uizo Q.78 1 calc P B 1

C259 C 0.6972(1Q) 0.6587(7) 0.227{11) 0.22(3) Uani 0.225(12) L 4 P B

2

€30 € 0.7740(7) 0.8111¢12) 0.913(5) 0.147(13) Uani 0.225(12) 1 4 P
B 2

OlW O 0.75198(14) 0.46640(15) 1.5369(7) 0.1185(12) Uani 1 1 d D .
HIW1 H 0.7317(14) 0.4461(18) 1.565(11) 0.16(3) Uiso 1 1 4 b .

H2W1 H 0.7750 0.4600 1.6200 0.220 Uiso 1 1 d D .

02W © 0.31342(14) 0.e0501(17) 0.3540(9) 0.1423(15) Uani 1 1 4 D .
HIWZ H 0.337(2) 0.595(3) 0.285(14) 0.220 Uiso 1 1 4D .

H2W2 H 0.324({3) 0.625(2) 0.424(13) 0.220 Uiso 1 1 d D .

(A-v) Free Base Crystal Forrn FBS

Form FBS is an unstable form that was obgerved only in crystallization experiments
involving isopropanal solutions of Compound (1). Form FB5 transfonns to FBG in air.
Without wishing to be bound by any theory, it is believed that FBS is an isopropanol
solvate.

Form FBS 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 FBG.

Table 6. Main XRPD peaks for Compound (1) FB5

™ 26F | @A [ 1% |
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5.80 12 16.91 5.24 17 17.64 5.02 7 18.29 4.85 11 18.86

wood$oddoskO. 28 4.60 4 20.12 4.41 10 20. 82 4. 26 p814is2d05/003871
4,19 3 21.76 4.08 10 22.132 3. 98

7.12 12.41 100
9.71 9.10 14
10.14 8.72 17
11.50 7.69 4
13.73 6.45 16
14.60 6.06 5
15.34 5.77 4
16,58 2.34 21
16.04 2.23 B
18.71 4.74 32
19.46 4.56 43
20.15 4.40 13
21.97 4.04 8
22.35 3.97 14
23.43 3.79 9
26.36 3.38 8

(A-vi) Free Base Crystal Form FB&

Form FB6 was observed only as a product of form FBS ageing. Form FBE 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

28/ d/A 1%
4.60 19.21 4
9.09 8.72 14
9.68 9.13 25
16.08 5.51 25
16.46 5.38 28
16.94 5.23 14
18.13 4.69 23
18.66 4.75 100
20.05 4.42 31
22.48 3.95 10
26.53 3.36 9

10B. Compound (1) Hydrochloride 1:2 salt erystal forms

(B-) Compaund (1) hydrochloride - Form FH1

EtOAC/HC! was added to 2 4-dihydroxy-S-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-
yimethyl)-1,3-dihydro-isoindol-2-yl]-methanene and then MeOH until a solution was formed.
The solvent was evaporated and re-evaporated with toluene and then with MeQH until dry,

to vyield 2 4-dihydroxy-5-isopropyl-phenyl)-[S-(4-methyl-piperazin-1-yimethyl)-1,3-dihydro-
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.somdol-z%run@éth%ﬁbﬁe% tﬁtatdwlbl SANCHETE forhas veRFYdrospomic iant tdhiseles In
oxXi mat e

a vol u
air moisture.. The XHFD paRerodb o G5 ARES BB00ns otk PeakEA sdiut in
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pattern for FS2 is shown on Figure 18 and the nain
Table 8. NS KRFD pedks $éreCompouralqit ehyikBochiaidedort8- FINhi N XRPD
peaks for Conpound (1) Sul phate - Form F52

20/° d/A 1/%
5.59 15.79 16
7.34 12.04 100
7.99 11.05 19
10,33 8.56 11
11.70 7.56 3
13.95 6.34 4
14.32 6.18 10
14.72 6.01 4
15.29 5.79 11
16.37 5.41 4
16.82 5.27 8
18.59 4.77 10
19.99 4.44 3
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
26.32 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 - Fortm 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-) 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
T 2er | A | W% |




d/ A 11%4.17 21.20 2 7.03 12.57 24 7.43 11.89 100 8.09

wol@ofhdadsd 8. 67 10.19 90 9,27 9.54 17 9.65 9. 1pc22edbh7hdssn

8.49 7 10.98 8.05 6 11762f. 52

3.40 25.99 100
6.04 14.62 3
6.81 12.97 a1
9.03 9.78 29
11.84 7.47 20
13.01 8.80 3
13.69 6.46 4
15.70 2.64 10
16.10 5.50 31
16.59 5.34 8
1717 5.16 4
18,13 4.69 14
20.84 4,26 23
21.39 4.15 8
21.87 4.06 8
23.18 3.83 13
23.94 3.71 14
24.78 3.58 )
25.65 347 18
25.97 343 B
26.94 3.31 5
27.59 3.23 3
28.06 3.18 5
29.53 3.02 6

{B-iii} Compound (1) hydrochloride - Form FH3

Form FH3 was gbserved 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 1/%
5.83 15.15 5
9.3 9.45 100
10.40 8.50 g9
10.78 8.20 19
11.36 7.79 11
11.71 7.99 16
12.51 7.07 48
13.35 6.63 10
13.81 6.41 17
14.10 6.27 5
i 14.78 5.99 42




31 12.53 7.06 5 13.84 6.40 26 14.55 6.08 8 16.39 5.75
16 16.24 5.45 4 16.89 5.25 7 17.50 5.06 26 18.05 4.91
wolzdofi@4683 4. 68 16 19. 47 4.56 16

127

17.18 5.16 3

17.65 5.02 9

18.74 4.73 21
19.09 4.65 35
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 18
24.86 3.58 96
25.14 3.94 45
26.49 3.36 5

27.03 3.30 8

28.09 317 14
28.70 3.11 16
29.02 3.07 29
29.52 3.02 17

(B-iv) Compound {1} hydrochlotide - Fom FH4

PCT/GB2007/003871

Form FH4 was observed only in one precipitation experiment (DMF/dioxane). This form is
unstable and disintegrates in air. A saturated solution of form FH1 in DMF was prepared at
room temperature. Slow precipitation with approximately 4 volumes of 1,4-dioxane 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) hydrochioride « Form FH4

26/° d/A /%
7.04 12,95 31
9,89 8.93 10
11.62, 7.61 100
12.30 7.18 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 4.93 13
18.54 4.78 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

P s s
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23.20 3.83 24 24.21 3.67 19 25.21 3.63 10 25.75 3.46
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FS3 201 d/ A 11% 4.81 18.36 17 5.43 16.25 100
(B~v) Compound (1) hydrochloride - Form_FH5

Form FhS was observed only in one precipitation experiment (methanoi/acetong). This
form is unstable and dissolves in moist air. A saturated solution of Form FH1 in methanol
was prepared at room temperature. Slow precipitation with approximatsly 4 volumes of
acetone gave form FH5. The XRPD pattern of a fresh sample of FH5 is shown in Figure 12
and the main peaks are listed in Table 12 below. The sample disintegrates in air.

Table 12. Main XRPD peaks for Compound (1) hydrochloride - Form FHS

20/° d/A 1/%
2.32 38.00 100
6.15 14.35 18
11.79 7.50 6
156.79 561 5
20.81 4.27 8
22.76 .3.90 3
23.76 3.74 9

10C. Compound (1) L-Lactate 1:1 salt crystal forms
{C~i) Compound (1} L-Lactate - Form FL1

The L-Lactate salt form FL1 was prepared as described in Example 2 above.

Form FL1 is stable in air and at 40°C and 75 % RH for at least one month. The XRFD
pattern for form FL1 is shown in Figure 13 and the main peaks are listed in Table 13.

Table 13. Main XRPD peaks for Compound (1) Lactate — Form FL1

28/° d/A 1/%
6.18 14.30 15
6.53 13.52 50
8.39 10.54 19
11.08 7.98 7
13.10 8.75 85
14.13 6.26 33
14.40 6.16 23
15.21 5.82 4
16.21 5.46 6
16.81 5.27 100
17.22 5.19 45
18.85 4.75 23

FPURE
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26 18. 38 129
19.52 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 12
22,33 3.98 44
22.84 3.89 40
23.09 3.85 25
23.94 3.71 14
25,19 3.53 7
26.41 3.37 14
26.95 3.31 2
27.81 3.21 14

(C-i) Compound (1) L-Lactate - Form FL2

Form FL2 was observed in precipitation experiments of methanol solutions of form FL1,
Single crystal X-ray analysis showed that form FL2 is hydrated. It is nominally a tri-hydrate
because there are 3 crystal water positions in the asymmetric unit, but they are not 100%
occupied at room temperature and laboratory humidity. A saturated solution of form FL1 in
methanol: water 9:1 was prepared at room temperature. Slow precipitation . with
approximately 4 volumes of acetone gave form FL2 which is stable in air. The XRPD
pattern for form FL2 is shown in Figure 14 and the main peaks are listed in Table 14 below.
A crystal packing diagram is shown in Figure 15 and the atorn coordinates are listed in
Table 15 below.

Table 14. Main XRPD peaks for Compound (1) Lactate salf — form EL2

26/° d/A 1%
8.03 11.00 29
10,71 8.26 53
11.98 7.28 90
1313 6.74 49
15,39 5,75 29
18.09 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 4,92 49
21,53 412 27
22.34 3,88 100
22 56 3.94 73
23.71 3.75 82
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4.82 28 18.61 4.76 40 19.01 4.66 22 19.38 4.58 10

wOlRo9Rds445 30 20.27 4.38 13 20,71 4.28 6 21. pBrisbforossTt
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24,30 3.66 8
24.65 3.61 12
26.58 3.35 13
27.70 3.22 21
28.29 3.15 16

Table 15. Unit cell parameters and coordinates in cif format for crystal structure of
Compound (1} Lactate salt — form FL2

Space group: P2;

unit cell at 293K with a, b, ¢ & B having 5% s.u.:

a=5.8

b=16.6

c=14.9
beta=98
alpha=gamma=50

Coordinates in cif format:

loop_
_atom site label

_atom site type symbol

_atom _site fract x
_atom_site fract y
_atom site fract =

_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 € -0.643(2) 1,1037(&) 0.86763(7) 0.097(3) Uani 1
HIA H -0.6895 1.05877 0,6395 0.117 Uiso 1 1 calc .
HI1B H -0.5231 1.1308 0.6484 0.117 Uiso 1 1 calc .
NZ N -0.5563(16) 1.0791(5) 0.7694(¢) 0.096(2) Uani
C3 C -0.692(3) 1.1148(8) 0.8352(8) 0.124(4) Uani 1
H3A H -0.7713 1.0734 0.8651 0.148 Uiso 1 1 calec .
H3B H -0.5925 1.1454 0.8805 0.148 Uiso 1 1 calc .
C4 C -0.B353(19) 1.1667(7) 0.7825(7) 0.0%4(3) Uzani

C5
ce
Ho
c7
c8
HS
c9
HS

-0.8383(19)

mOmO0O;on
|
=

1.1609(6)
-1.036(3) 1.2141(8) 0.8083(8) 0.110(3) Uani 1
-1.0636 1.2139 0.B682 0.132 Uiso 1 1 ecalc .

-L.172(2) 1.2€11(8} 0.7456{8) 0.105(3) Uani 1
-145(2) 1.2560(8) 0.6564(9) 0.111(3) Uani 1
-1.2387 1.2667 0.6138 0,133 Uiso 1 1 calc .

-0.979(2) 1.2053(92) 0.6287(7) 0.109(3) Uani 1
-0.9640 1.,2017 0.5677 0,130 Uise 1 1 cale . . .
Cl0 C -1.3561(18) 1.3173(8) 0.7739(9) 0.106(3) Uani 1 1 4 .

0.6200(7) 0.092(3) Uani

H1O0A H —-1.4455 11,3402 Q.7202 0.127 Uiso 1 1 calc .
H10B H ~1.4/17 1.2864 0.8055 0.127 Uiso 1 1 calc .

- 1 ]
[AERy Y

N

=

1

d

-
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wosteslsensi or m t hat was observed only as a prodect/cGazodzieess7i
transformati on of form F523ln a warm and hum d
envi ronnment (40C, 75%RH). An XRPD pattern of a sanple
N11 N5-Df2F5ar(id FSE. 3dme (nas . PIEpE@Ied , bysiac ukati Ag1fer m FS2
Clz Cfor-Ssdiad hweeks @ 40BING)75%0BRH(35 whawa 1 na Fi gure
HI2A RO-lar®@o€he. 4891 Qoaks ark0d itdisedli 0 deid € 20, Table
H1ZB RO-0.M@i35% XRPIBpenkslbob . rdeedi(1)cd phat e Form FS4
Cl3 C26V - @USALY) 98 4504, (19. 0384627816 0120843 3 Vahi48 11480,
HI3A H -0.8991 1.4783 0.8961 0.121 Uiso 1 1 cale .
HI3B H -0,9092 1.5368 0.8128 0.121 Uiso 1 1 cale . . .
N14 N -1.1853(L5) 1.5509(5) 0.8822(6) 0.094(2) Uani 1 1 4 .
H14 H -1.2741 1.5755 0.9352 0.113 Uiso 1 1 cale . . .
€15 € -1.3350(18) 1.4966(7) 0.8279(7) 0.095(3) Uani 1 1 4 .
H15A H -1.4599 1.5276 0.9479 0.114 Uiso 1 1 ealc .
H13B H -1.2441 1.4730 0.9808 0.11¢4 Uiso 1 1 calc . . .
Clé C -1.4358(17) 1.4308(7) 0.B658(B) 0.098(3) Uani 1 1 d .
H16A H -1.5310 1.3959 0.8977 0.117 Uiso 1 1 calc .
HI16BE H -1.5346 1.4542 0.8148 0,117 Uiso 1 1 calc . ]
Cl7 € -1.068(2) 1.6140(9) 0.9439(9) 0,119(4) Uanmi 1 1 d .
H17A H -1.1835 1.6447 0.9694 0.178 Uizo 1 1 calc .
H17B H ~0.92807 1.6492 0.9103 0.178 Uiso 1 1 cale .
H17C H -0.9658 1.5886 0.9916 0.178 Uiso 1 1 calc .

Cl8 € -0.382(2) 1.0287(9) 0.7999(8) 0.113(4) Uani 1 1 4 .

015 0 -0.345(2) 1.0216(8) 0.8837(6) 0.156(4) Uani 1 1 d .

€20 € -0.228(2) 0,9847(6) 0.7418(7) 0.096(3) Uani 1 1 4 .

C21 C -0.069(3) 0.9286(9) 0.7863(9) 0.119(¢(4) Uani 1 1 4 .

C22 C 0.064(2) 0.8867(9) 0.7367(9) 0.114(4) Uani 1 1 4 .

H22 H 0.1812 0.8547 0.7669 0.137 Uiso 1 1 calc . .

C23 C 0.038(2) 0.B8792(7) 0.6447(8) 0.097(3) Uani 1 1 d .

€24 C -0.1201(19) 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 Uise 1 1 calc . .

026 0 -0.036(2) 0.89229(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 .

HZ27 H 0,2081 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) Vani 11 d .

H28 H -0.08%4 0.8953 0.4750 0.166 Uiso 1 1 cale . A 1

C29 C -0.029(11) 1.004(4) 0.,449(3) 0.24(3) Uani 0.58(6) 1d4dFB 1

HZ29A H -0.0741 0.9976 0.3847 0.363 Uiso 0.58 1 cale P B 1L

HZ9B H 0.1361 0.9972 0.4628 0.363 Uiso 0.58 1 calc P B 1

H28C H ~0.0703 1.0575 0,4662 0.363 Uise 0.58 1 calc P B 1

C30 € —-0.417(7) 0.950(3) 0.4621(19) 0.159(1%) Uani 0.58(6) 1 dp A

1

H30A H -0.4911 0.9083 0.491% 0.239 Uiso 0.59 1 calc P B

H30B H -0.4462 0.9424 00,3970 0.239 Uiso 0.58 1 calc P B

H30C H -0.4773 1.0016 0.4772 0.239 Uiso 0.58 1 calc P B

€29 C -0.156(11) 1.040(2) 0.465(2) 0.14(2) Uani 0.42(&)

H22D H -0.0071 1.0655 0.4814 0.215 Uiso 0.42 1 calc P B

H29E H -0.2703 1.0675 0.4943 0.215 Uiso 0.42 1 calec P

H29F H -0.1983 1.0438 0.4003 0.215 Uiso 0.42 1 calec P

€30 C -0.295(12) 0.897(4) 0.446(2) 0.150(19) Uani 0.4

H30D H ~0.3403 (0.9185 0.3870 0.224 Uiso 0.42 1 calc D
P
D
1
1

d PB 2

2 ldppB?2
H30E H -0.4300 0.89210 0.4766 0.224 Uiso 0.42 1 calc
H30F H -0.2234 (0.8451 0.4418 0.224 Uiso 0.42 1 calc
OlL O -1.5549(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

E}..Q.NMN"-'NNMI—‘HHI-‘

HHUJUJDJ«-‘UJ'DJ

B L PP P et e D S S P SR S
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.68 17 13.54 6.54 16 14436 6.16 24

ClL C -1.5569(17) 1.6742(7) 0.7238(9) 0.098(3) Uani
C2L € -1.3365(17) 1.6989(8) 0.6926(9) 0.108(4) Uani
HZ2L H -1.3065 1.754% 0.7117 0.129 Uisc 1 1 calc .
C3L C -1.355(2) 1.6971(12) 0.5917(11) 0.143(5} Uani
H3L1 H -1.2130 1.7162 0.5734 0.214 Uiso 1 1 cale .
H3LZ H -1.4813 1.7312 0.5662 0.214 Uiso 1 1 cale .
H3L3 H -1.3842 1.06429 0.5706 0.214 Uiso 1 1 calc . '
03L © -1.1538(13) 1.6538(7) 0.7316(8) 0.150(4) Uani 1 1 4 .

H3L H -1.0243 1.6711 0.7191 0.224 Uiso 1 1 d . .

OlW O ~0.448(6) 1.237(6) 1.045(2) 0.45(5) Uani O. TB(G) 1de.
Q2W O 0.021(15) 0.8037(17) 0.9990(19) 0.74(7) Uani 1 1 4 . . .
Q3W © —-0.35(3) 0.773(9) 0.953(15) 0.77(8) Uani 0.22(8) 1 dPp . .

Sy
H o
o8 a0

S
=

(C-iii) Compound (1} L-l actate - Form FL3

Form FL3 was observed in precipitafion experiments of THF solutions of form FL1. Form
FL3 fransforms 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 18 and the
main peaks are listed in Table 18 below, A sample of FL3 was dried in air for 2 days after
which XRPD analysis showed that conversion to form FL1 had oceurred,

Table 16. Main XRPD peaks for Compound (1) Lactate salt — form FL3

20/° d/A %
5.53 15.98 100
8.26 10.56 9
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
18.79 4.48 5
20.34 4.36 7
21.08 4.22 21
21.47 4.14 7
21.93 4.05 4
22.47 3.99 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, Compound (1) Sulphate 1:1 salt crystal forms
{D-) Compound (1) Sulphate - Form FS1

Form FS1 was observed in crystallization experiments involving acetonitrile as the
precipitant. I is unstable on alr and transforms to form F33. A saturated solution of the {:1
salt of Compound (1) (prepared by dissolving Compound (1) in Hz80, and evaporating to
dryness) in water was prepared at room temperature. Slow precipitation with approximately
4 volumes of acetonifrile 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 F&1

26/° d/A 1%
4.79 18.45 100
10.02 8.82 28
10.68 8.28 3
11.28 7.84 10
12.8% 6.86 &
14.38 6.156 34
15.27 5.80 12
16.91 5.24 17
17.64 2.02 7
18.29 4.85 11
18.86 4.70 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 9
24.22 3.67 3
24.42 3.64 3
25.13 3.54 8
29.04 3.07 3

Compound (1)_Sulphate - Form FS2

Form F32 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 HSQ,, precipitated with approximately 4 volumes of acetonitrile and the

TEWCRIC-
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4.16 12 23.13 3.84 31 23.68 3.75 28 23.96 3.71 32

wWO02008/04408459 18 25.64 3.47 17 26.19 3.40 14 26pédGR2003/003871
13 27.20 3.28 11 27.76 3124 17 28.64 3.11

erystalline mass which formed was filtered. The XRPD pattern for FS2 is shown on Figure
18 and the main peaks are listed in Tabls 18.

Table 18. Main XRPD peaks for Compound (1) Sulphate — Form FS2

26/° d/A 1/%
4.17 21.20 2
7.03 12.67 24
7.43 11.89 100
8.09 10.92 11
8.67 10.19 20
8,27 9.54 17
9,65 8.16 19
10.41 8.49 7
10.98 8.08 B8
11.78 7.52 31
12,53 7.06 5
13.64 6.40 26
14.95 6.08 8
15.38 5.75 16
16.24 5.45 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
23.20 3.83 24
24.21 3.67 19
25.21 3.63 10
25.75 3.46 14
26.62 3.35 13
27.67 3.22 13

Compound (1) Sulphate - Form FS3

Form F83 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 F33

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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19.01 4.66 22
19.38 4.58 10
19.92 4.45 30
20.27 4.38 13
20.71 4.28 5]
21,19 4.19 9
21.77 4.08 31
22.67 3.92 20
23.7¢ 3.74 19
24.23 3.67 27
25.36 3.51 21
27.38 3.25 6
28.82 3.09 9

Compound (1) Sulphate - Form FS4

Form FS4 is a stable form that was obsarved only as a product of the transformation of
forr FS2 in a warm and humid environment (40°C, 75%RH). An XRPD pattern of a sample
of form F54 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 F34

28/° 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 10.48 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 8.16 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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19.43 4.57 10
19.83 4.47 8

21.36 4.16 12
23.13 3.84 31
23.68 3.75 23
23.96 3.71 32
24.77 3.59 18
25.64 3.47 17
26.19 3.40 14
26.73 3.33 13
27.20 3.28 11
27.76 3.21 17
28.64 3.1 9

Compound (1) Sulphate - Form FS5

Form F853 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

5 pattern of a sample of form F85 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

26/° 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 8s
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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Compound (1) Sulphate - Form ES6

Form FS6 was identified in a number of different crystallization experiments during form
screening. Mt is stable in air but, in a warm and humid environment (40°C, 75% RH), it
transforms into form FS3.

A saturated solution of the 1:1 sulphate salt of Compound (1) (prepared by dissclving
Compound (1) in M50, and evaporating to dryness) in DMF was prepared at room
temperature, Slow precipitation with approximately 4 volumes of teiuene gave form FS6.
The XRPD pattem for FS6 is shown in Figure 22 and the main peaks are listed in Table 22.

Table 22, Main XRPD peaks for Compound (1) Sulphate — Form FS6

20/° d/A 1%
4.82 18,32 100
9.98 8.86 32
11.35 7.72 9
12.92 6.89 4
14.45 8.13 36
15.38 2.76 17
16.97 9.22 19
17.52 5.08 7
18.18 4.87 192
19.42 4.57 9
20.23 4,39 16
20.93 4,24 13
21.31 4.17 5
21.66 4.10 2
21.89 4.06 7
22,29 3.98 17
22.84 3.89 8
23.04 3.86 6
23.94 3.71 4
24.51 3.63 4
25.26 3.52 9
29.18 3.08 7
EXAMPLE 11 -

Determination of Antifungal Activity

The antifungal activity of the compounds of the formula (1) is determined using the following
protocol.

The compounds are tested against a panel of fungi Including Candida parapsilosis,
Candida tropicalis, Candida albicans-ATCC 36082 and Crypfococcus neoformans. The
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The activity of the test compounds is determined using a modification of a broth
microdilution technique. Test compounds are diluted in DMSO to a 1.0 mg/ml ratio then
diluted to 64 yg/ml in YNB hrath, pH 7.0 with MOPS (Fluconazole is used as the control) {o
provide a warking solution of each compound. Using a 96-well plate, wells 1 and 3 through
12 are prepared with YNB broth, ten fold dilutions of the compound selution are made in
wells 2 to 11 (concentration ranges are 64 to 0.125 ug/ml). Well 1 serves as a sterility
control and blank for the spectrophotometric assays. Well 12 serves as a growth control.
The microtitre plates are inoculated with 10 l in @ach of well 2 to 11 (final inoculum size is
10* organisms/ml). Inoculated plates are incubated for 48 hours at 35 °C. The MIC values
are determined spectrophotometrically by measuring the absorbance at 420 nm (Automatic
Microplate Reader, DuPont Instruments, Wilmington, Del.} after agitation of the plates for 2
minutes with a vortex-mixer (Vorte-Genie 2 Mixer, Scientific Industries, inc., Bolemia, N.Y.).
The MIC endpoint is defined as the lowest drug concentration exhibiting approximately
50% (or more) reduction of the growth compared with the control well, With the turbidity
assay this is defined as the lowest drug concentration at which turbidity in the well is
<50%of the control (IC50). Minimal Cytolytic Concentrations (MCC) are determined by sub-
culturing all wells fram the 96-well piate onto a Sabourahd Dextrose Agar (SDA) plate,
incubating for 1 to 2 days at 35 °C and then checking viability.

EXAMPLE 12

Methods Of Testing For Pain Reducing QOr Pain Preventing Activity

(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-
Seliito technique using an analgesymeter (Ugo Basile, Mitan), 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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from 10 minutes to 6 hours following drug or vehicle administration, Reversal of
hyperalgesia in the ipsilateral paw is calculated according to the formula:

postdose threshold — predose threshold

X 100
natve threshold — predose threshold

% reversal =

(liy Neuropathic hyperalgesia test

Mechanical hyperalgesia can be examined in a rat model! of neuropathic pain induced by
partial ligation of the left sciatic nerve, Approximately 14 days following surgery
mechanical withdrawal thresholds of both the ligated {ipsilateral) and non-ligated

~ (contralateral) paw are measured prior to (predose) and then from 10 minutes to § hours

following drug or vehicle administration. Reversal of hyperalgesia at each time point is
calculated according to the formula;

ipsilateral threshold postdose —ipsilateral threshold predose
contralateral threshold predose ~ipsilateral threshold predose

% reversal = X 100

All experiments are carried out using groups of 8 animals. Stock concentrations of drugs
are dissolved in distilled water and subsequent dilutiohs 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 () using ANOVA with
repeated measures followed by Tukey's HSD test. Efficacy refers to the maximal reversal
of hyperalgesia observed at the doses used.

(iliy Testing the effects of compounds of formula (0) a Rat Model of Bone Cancer Pain

Adult female rats are given intra-fiblal Injections of MRMZ-1 rat mammary gland carcinoma
ceils (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 foliowing cell injection. A compound of formula (0) (e.g. at a dose
of 10 and 30 pa/kg s.c.) is administered 3 times a week from the day of call 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

----- o
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test organisnms are maintai ned on Sabourand Dextrose
Agar slants at 4 C. Singlet suspensions of each
organi sm are prepared by growi ng the yeast overnight
at 27 Con a rotating drumin yeast-nitrogen base
broth (YNB) with am no acids (Difco, Detroit, Mch.),
pH 7.0 with 0.05 norpholine propanesul phonic acid
(MOPS). The suspension is then 5 centrifuged and
washed twice with 0.85% NaCl before sonicating the
washed cell|l suspension for 4 seconds (Branson
Soni fler, nodel 350, Danbury, Conn.). The singl et
bl ast ospores are counted in a haenocytoneter and
adjusted to the desired concentration in 0.85% NaCl
The activity of the test conpounds is determ ned using
a nodification of a broth 10 mcrodilution technique.
Test conpounds are diluted in DMSO to a 1.0 ng/ n
ratio then diluted to 64 Kim in YNB broth, pH 7.0
with MOPS (Fluconazole is used as the control) to
provi de a working solution of each conpound. Using a
96-well plate, wells 1 and 3 through 12 are prepared
with '(NB broth, ten fold dilutions of the conpound
solution are made in wells 2 to 11 (concentration
ranges are 64 to 0.125 pg/nml). Well 1 serves as a
sterility 15control and blank for the
spectrophotonetric assays. Well 12 serves as a growth
control. The mcrotitre plates are inoculated with 10
pl| in each of well 2 to 11 (final inoculumsize is 104
organisns/m ). Inocul ated plates are incubated for 48
hours at 35 C. The M C val ues are determ ned
spectrophotonetrically by neasuring the absorbance at
420 nm (Automatic M cropl ate Reader, DuPont
Instrunents, WImngton, Del.) after agitation of the
plates for 2 20m nutes with a vortex-m xer
(Vorte-Genie 2 Mxer, Scientific Industries, Inc.,
Bolema, N Y.). The M C endpoint is defined as the
| onest drug concentration exhibiting approxi mately 50%
(or nore) reduction of the growth conpared with the
control well. Wth the turbidity assay this is defined
as the | owest drug concentration at which turbidity in
the well is <50%f the control (1C50). Mninma
Cytolytic Concentrations (MCC) are determ ned by sub-
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CLAIMS 1.An acid addition salt of a conpound of the
formula (1) (1) whichis a salt forned with lactic
aci d. 2. An acid addition salt according to claiml
which is a salt forned wth Lactic acid. 3. An acid
addition salt in substantially crystalline form
according to claiml wher ei #2t he crystalline formis
selected fromforns: FLA characterised hy an XRPD
pattern having a diffraction angl € (26/®) peak at
16.81, and FL2: characterised by paQ}RPD pattern
having a diffraction angle (201) peak at 2234. 4. A

process for the preparation o compound of the
formula (2): ii 0, eN HQ ; 2) wherein R1 is Cl4
al kyl ; which process conpri bjecting to catal ytic

hydr ogenati on a conpoun
"AN:IN .:": PG O ; LN :
protecting group respvabl
conditions and A-B is

othAh formula (3): 142 N

3 PE3) wherein PGis a
under hydrogenati on

or C=CH2, and thereafter,
where the conpound of fo (B) is prepared in the
formof a free base, optignhal P‘l\y converting the free
base to an acid addition s;lalt.

PG (3)
wherein PG is a protecting group removable under hydrogenation
conditions and A-B is CH-CH; or C=CH,, 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.

a1 A process according to claim 4 wherein PG is a benzyl group.

6. A process according to claim 4 or claim 5 wherein A-B is C=CH,.

. A process according to claim 4 or claim 5 wherein A-B is CH-CHa.

8. A process according to any one of claims 4 to 7 wherein the catalytic

hydrogenation is carried out using a palladium catalyst.

9. A process according to claim 8 wherein the palladium catalyst is palladium

on carbon.

10. A process according to any one of claims 4 to 9 wherein R' is methyl or

ethyl.
11. A process according to claim 10 wherein R' is methyl.
12. A process according to claim 10 wherein R' is ethyl.

13. A process for the preparation of a compound of the formula (2)



5. A process according to claim4 wherein PGis a
benzyl group. 6. A process according to claim4 or
claim5 wherein A-B is C=CH2. 7. A process according
toclaim4 or claim5 wherein AABis CHCH3. 8. A
process according to any one of clains 4 to 7 wherein
the catal ytic hydrogenation4ss carried out using a

pal | adi um catal yst. 9. A process according to claim38
wherein the palladium catal yst i al_RAdi um on car bon.
10. A process according to any gne ¢f clains 4 to 9
wherein RL is nethyl or ethyl. A process according
to claim10 wherein RL is nethyl. 12. A process
according to claim 10 wherei ¥ is ethyl. 13. A
process for the preparatio compound of the
formula (2) 143 1 Nf (2)( I ch process conprises:
(a-i) the reaction of a.conpound of the formula (4),
or an activated formor derivative thereof with a
conpound of the for Mm% O (4) HN (5) under

am de formng conditio gi ve a conpound of the
formul- -RL PG 0O (3) wh , PG A and B are as
defined in any one of clgajnms|4to 7 and 10 to 12; and
(b) subj ecting the conpou of formula (8 to catalytic
hydr Q@63airbedssi@nipfiddve the protecting groups PG and,

when A-8 1s C=CH2, reduce the
(a-i) the reaction of a compound of the formula (4), or an activated form

or derivative thereof with a compound of the formula (5):

0 OH

A
o | OO
PG " K/N\W (5)

(4)

under amide forming conditions to give a compound of the formula (3);

r/\N/#

PG—0

N
0 N
PG—-0O
_B

A
0 |
PG (3)

wherein R, PG, A and B are as defined in any one of claims 4 to 7 and 10

to 12; 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



144 group A-B to an isopropyl group and thereafter,
where the conpound of fornmula (2) is prepared in the
formof a free base, optionally converting the free
base to an acid addition salt. 14.A process for the
preparati on of a conmpound of the forrmula (3): (3)

wherein Rl, PG A and B aréd%s defined in any one of

I nd 10 ¢
AR AT e S R R e
or aroradlla (A lisprepatedinthederm vkd free bzhshae ppiidnally tdnvarting the

conp of the f 0,\ PG O, (4) under am de
f or ni (% ﬁ(’ﬁ’??@ﬁ@ nag'ongsll)rocess according to claim
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presence of a carboxylic acid actlvatl Eg agent which
is a carbodiimde derivative 16. ss accordi ng
to claim15 wherein the reactio Ngarrled out in the
presence of a catalytic auxiligry cleophile. 17. A
process for the preparation of=a_conpound of the
formula (6): 145 2 HO, wherein R2 and R3
are the sanme or different 2ach is Cl4 al kyl or
NR2R3 forms a 4 to 7 nepp d /saturated heterocyclic
ring optionally contai ni a further heteroatorn
selected fromO, Ngng S and optionally substituted by
one or two Cl4 al kyl gro and R4 is selected from
hydr ogen, hal ogen, Cl_ | _&nd C3.4 cycl oal kyl
groups; which process congrisgs: (a-ii) the reaction
of a conpound of thel 7): PG 0 P 7)

PG (3)

wherein R', PG, A and B are as defined in any one of claims 4 to 7 and 10

to 12; which process comprises:
(a-i) the reaction of a compound of the formula (4), or an activated form

or derivative thereof with a compound of the formula (5):

(0] OH

A
o | OORY
PG () R (5)

under amide forming conditions.

PG—-0O

15. A process according to claim 13 or claim 14 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.

16. A process according to claim 15 wherein the reaction is carried out in the

presence of a catalytic auxiliary nucleophile.

17. A process for the preparation of a compound of the formula (6):



wherein PGis a protecting group renovabl e under
hydr ogenation conditions and R4' is selected from
hydr ogen, hal ogen, Cl.5 al kyl, C2-5 al kenyl and 0".4
cycl oal kyl groups; with a conpound of the fornula (8):
(8) in the presence of a transition netal catalyst to
give a conpound of the fornmyéa (9): 146 PG 0 Y I
R P 9) and (b)subjecting the conmpound of formula (9)
to catal ytic hydrogenation to renmye the protecting
groups PG and, when R4' is Cn1alk§pyl, reduce the
group R4' to C2,5 alkyl; and thefeakter, where the
compound of forrmula (6) is pre ed in the formof a
free base, optionally convertifng ’he free base to an
acid addition salt. 18.A pro or the preparation
of a conpound of the formula (9): R: f "; .211 PG
-0, Th (9) wherein R2, R3PsR4N"and PG are as defined in
claim17; which proce conprises: (a-u) the reaction
of a conpound of the forn (7): PGO, PH7)
wherein PGis a protecti oup renovabl e under
hydr ogenati on condi ti ons an H' i s selected from
hydr ogen, hal ogen, Cl1.5 al C2_5 a{ enyl and C3-4
cycl oal kyl groups; with a conpound of‘the fornula (8):
wherein R? and R® are the same or different and each is C,, alkyl or NR*R®

forms a 4 to 7 membered saturated heterocyclic ring optionally containing a
further heteroatom selected from O, N and S and optionally substituted by
one or two Cy_ alkyl groups; and R* is selected from hydrogen, halogen, C;.
s alkyl and Cs 4 cycloalkyl groups;
which process comprises:
(a-ii) the reaction of a compound of the formula (7):
-~
o ”\///

PG—-0O

(0]
|

PG (7)
wherein PG is a protecting group removable under hydrogenation
conditions and R* is selected from hydrogen, halogen, Cy.s alkyl, C,.s
alkenyl and C34 cycloalkyl groups;
with a compound of the formula (8):

ras
R

3

2

(8)
in the presence of a transition metal catalyst to give a compound of the

formula (9);



in the presence of a transition netal catalyst. 19. A
process according to claim 17 or claim 18 wherein the
transition net catalyst is WIlkinson's catalyst. 20. A
process according to any one of clains 17 to 19
wherei n the conpound of forngla (8) is a conpound of
the fornmula (8a): (8a) wher'd is as defined in any
one of clainms 4, 11 or 12. 21. A process according to
any one of clainms 17 to 20 wherein %fsopropyl or

i sopropenyl. 22. A process accordj+ o claim 20
wherein f is isopropenyk 23. A chem cal internediate
of the formula (3) as defined i aimd4, (7) as
defined in claimhand (9) as d ed in claim18. 24.

[ [ rfainms 1 to 3, for use
in nmedicine. 25. A salt aggording to any one of clains
| to 3 for use: i.as an inhijbitor of Hsp90; or 148
ii.in treating a di sedse0 sondi tion conprising or
arising from abnormal cell whina mmal; or in a
met hod of inhibiting Hsp90~hisgh met hod conpri ses
contacting the Hsp90 with the Hsp90-inhi biting
compound, crystalline forn16& acid addition salt; or
iv. for use in the treatmnmentPCf a prol (d)erative
di sorders selected froma carcinoma of the bl adder,
breasi"d col on, kidney, epidernmis, liver, |ung,

oesopBRg USsuan%grhg f?ﬂe&!&?@?un@ﬁﬁfb?mulﬁ 29)6 eaﬁlyltls hjim‘a@éhatlon to
cervi X, r oi rostate, gastr @ na
Ski nrelnongiia ppeBId STe0pS REEN o NP Ro e FIKHYAGE

Pelrr}at g}Bl@;b Rt C,4 almauandmemmé? wthetd the@gmpomrfmlsfdord\ula (6)is
0 | cCul ar canc tunour o Mes C
t GrroUAToRATes feingario 81 B s Rt rrabonne s Gedhec® o

mel angiggid Sediisroga, terat ocarci noma; osteosarcong;

xer oder ma pi gment osum Kker at oacant homa; thyroid

fol | i & platessfon @Ry predrafi@psfs canmand ofitie formuta (9)n t he
manuf acture of a medi canent for the prophylaxis or
treatnment of a fungal, protozoal or?para5|t|c di sease
state or condition, other than a ¢ %ﬁﬁfe state or
condition due to Plasnodi um fal cipa or vi. in the
manuf acture of a nedi canent for=€0adm nistration with
an anti-fungal agent, anti-prot 4l agent or
anti-parasitic agent, preferab an anti-fungal agent,
to prevent, reduce or revegsen-he devel opment of
resistance to the anti-fungal agent, anti-protozoa
agent or anti-parasitpe-@ or vii. in a method of
preventing or reduci ng devp ment of resistance to an
anti-fungal agent in a pat ~whi ch nmet hod conpri ses
adm nistering to the patient| a conbi nati on of an
anti-fungal agent, anti - prot®zoal agent or
anti-parasitic agent and thGPCi:orrpound gr yst alline
formor acid addition salt; or viii.

manuf weeraingR°eR R nenel RGmemes fefinedde CF‘H“ ﬂﬁé”h'@'ﬁ?f@??ﬁf’n
or eI&&*&ngon of pain in a patient suffering from

pai n; in the manufacture of a nedi canent for

t he t(ae'!it nﬁ!ﬂﬁtr eation Rfa se@Penchefiiae trmuBdTk ept i on,
somatic pain, visceral pain, acute pain, chronlc pai n,
hyper al gesi a, all odynia, post operative pain, pain due
to hypersensivity, 149 headache, inflammtory pain,
neur ol ogi cal pain, muscul oskel etal pain, cancer

rel ated pain or vascular pain; or in a method of
preventing or reducing neuronal damage in a patient
suffering from stroke, which method conpri ses

adm nistering to the patient an effective

neur oprotecti ve anmount of the conpound, crystalline
formor acid addition salt; or xi. in the manufacture
of a nedicanent for the prevention or reduction of
risk of stroke in patients at risk for stroke; or xii.
in the prophylaxis or treatnent of a viral infection

cg?he




in a method for (i) sensitizing malignant cells to an
anticancer drug; (ii) alleviating or reducing the

i ncidence of resistance to an anticancer drug; i)
reversing resistance to an anticancer drug; (iV)
potentiating the activity of an anticancer drug; (V)
del ayi ng or preventing the1ignset of resistance to an
anti cancer drug, which nethod conprises adm nistering

to a subject in need thereof e compound, crystalline
formor acid addition salt;~or xvi. in a method for
iC

\n/héﬁethod conpri ses
im need thereof the

or acid addition salt,

the treatnment of a canger
adm nistering to a subje
conmpound, crystal lggepf or
whi ch nethod is charactgrized by the absence of drug
resi stance, or xvii. inta_method for the prophylaxis
or treatnent or alleviatijon 6 reduction of the

i nci dence of a di sease sttate or condi tion nedi ated by
Hsp90 in a subject underge ng treginent with a

t herapeuti c agent, which nethod c ri ses

adm pj 2 | : ' I'1ine
For muberds PBAs b0 RE RIS erl RBLEATRRE Aitrogdnlibd, | 0
or conaditiorsrandeRfi istsetbcteg frasp B@Irogert, helogew,el amityhtCoof

r esi t ' apeutic agent; or 150

XVi i %‘Iéﬁﬂ%gg%f%gﬂgggg&%s sensitizing nmalignant

cel | sith@ compwnd of thedermwlgéd)t ; (ii) alleviating or
reduci ng the incidence of resi stance to an anti-cancer
agent; (iii) reversing resistagte to an anti-cancer
agent; (iv) potentiating The afbativi ty of an
anti-cancer agent; (v) del aying or “ﬂr eventing the
onsetn Pk préswingé ang Gahatidmatdl tate@scer agent, which

nmet hod conprises adm nistering to a subject undergoi ng

10r eatATpdtesy ddtofdhgl tdBlaim CIANEredlaifg €8 whehsn GRPAMENDN metal
crystal f acid addition salt; or xix. in a

ine form o
met h88t4V8P'St 'E‘"lspgétq?ﬁlfs‘t'of a cancer in a subject

ndergoi ng treatpent with an anti-canc ent, which
2ot néoprEgs <SRRI HES PRI o B Wheolihg sggpound
t her ebforibia (8pigRAIAThoudt Y$thel fbinfiea {8a):m or aci d
addition salt, which nethod is characterized by the
absence of drug resi st e o e anti-cancer agent.

26. A pharnaceutical conpositi 1 _conprising a salt as
defined in any one of clains I t&R 3, (gu)d a

pharmaceut ical |y gcceptable carrier. 27. A process for
t he g“?'@ffé’? Eflstﬁ Qﬂ?'”ﬁgé’b?ﬁyo‘tﬂ?ooa} aippd 1 bPid-a (3) as

efined in any one of clains 4 .to 1, i ch praqgess
2o LSRR oDl SR8 o oD s af v rsppropy
(3a) orisBeroPen® PG 3a) with a Wttig reagent or other
reagent suitable for converting the group - C(=0)-CH3
2PNt 0 AspracéisCitpordBigtEIdRIim @o3vhe?8n RA iplsapepenflor t he
preparation of a conmpound of the forrmula (13): 151
2BIO, A &Bmicahinmpdiatesttheolsmmilag8) aéidefibdxe it et i4017) as

°c>|f4((]I if?ﬁ'ﬁfﬁ%_%ﬁﬁqzte@g f%%%%bl'ﬁ‘?@f %%i"ﬁ Elio?gs;h&;i' of
- t . ) , A . -
o oo bR il o R s By gee,
: . t t _ t
Zor o) Lo aklio o BRI T 655 (8% pr esence of a

catiqni_¢ .i.on- resin. 29. A process for the
p'r'ep%rgaa i'%hg&too?égng%%c%nd of the formula (15): itoO




ctlzkile 00? Mci  (14)(15) by reacting a conpound of
the formula (14) with a Wttig reagent MePPh3Br in the
presence of potassiumtert-butoxide in THF, 30. A
process for the preparation of a conpound of the
fonnula (5) as defined in claim14, which process
corrprl ses: (i) the reactl on'48f a corrpound of the

pPot elet eﬁ&zqﬁx ggsa%en%r qE)&dL&ngz:%mP%%vq ol argln Sfroar"n abnchrmgl cell
conpogrdtioh athamfat;al a (22) as defined her ei n, or
152 (ii) the reaction of a conmpound of the fornula

o coripa s o RS et Bl G SR SeschitRungd i
r educiisp® weithi thatHspB0-adwittirtgi conwpoand, arystaliref fioem or acigaddition
t he prqt ecting group PG

iv.  for use in the treatment of a proliferative disorders selected from a
carcinoma of the bladder, breast, colon, kidney, epidermis, liver, lung,
oesophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid,
prostate, gastrointestinal system, or skin; a hematopoieitic tumour of
lymphoid lineage; a hematopoieitic tumour of myeloid lineage; thyroid
follicular cancer; a tumour of mesenchymal origin; a tumour of the central or
peripheral nervous system; melanoma; seminoma; teratocarcinoma;
osteosarcoma; xeroderma pigmentosum; keratoacanthoma; thyroid

follicular cancer; or Kaposi's sarcoma; or

v.  in the manufacture of a medicament for the prophylaxis or treatment of a
fungal, protozoal or parasitic disease state or condition, other than a

disease state or condition due to Plasmodium falciparum; or

vi.  in the manufacture of a medicament for coadministration with an anti-fungal
agent, anti-protozoal agent or anti-parasitic agent, preferably an anti-fungal
agent, to prevent, reduce or reverse the development of resistance to the

anti-fungal agent, anti-protozoal agent or anti-parasitic agent; or

vii.  in a method of preventing or reducing development of resistance to an anti-
fungal agent in a patient, which method comprises administering to the
patient a combination of an anti-fungal agent, anti-protozoal agent or anti-

parasitic agent and the compound, crystalline form or acid addition salt; or

viii. in the manufacture of a medicament for use in the reduction or elimination

of pain in a patient suffering from pain; or

ix.  in the manufacture of a medicament 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,



Xi.

Xii.

xXiii.

Xiv.

XV.

XVi.

XVii.
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headache, inflammatory pain, neurological pain, musculoskeletal pain,

cancer related pain or vascular pain; or

in 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 the compound, crystalline form or

acid addition salt; or

in the manufacture of a medicament for the prevention or reduction of risk

of stroke in patients at risk for stroke; or
in the prophylaxis or treatment of a viral infection or viral disease; or
for use in blocking or inhibiting viral replication in a host organism ; or

in @ method of blocking or inhibiting viral replication in a host organism,
which method comprises administering to the host organism the compound,

crystalline form or acid addition salt; or

in 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) delaying or preventing the onset of resistance to an
anticancer drug, which method comprises administering to a subject in

need thereof the compound, crystalline form or acid addition salt; or

in a method for the treatment of a cancer which method comprises
administering to a subject in need thereof the compound, crystalline form or
acid addition salt, which method is characterized by the absence of drug

resistance; or

in a method for the prophylaxis or treatment or alleviation or reduction of
the incidence of a disease state or condition mediated by HspQ0 in a
subject undergoing treatment with a therapeutic agent, which method
comprises administering to the subject the compound, crystalline form or
acid addition salt, wherein the disease state or condition mediated by

Hsp90 is the development of resistance to the said therapeutic agent; or



XViii.

XiX.

26.

27.

28.
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in 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;
(iii) 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 the compound, crystalline

form or acid addition salt; or

in 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 the compound, crystalline form or acid addition salt,
which method is characterized by the absence of drug resistance to the

anti-cancer agent.
A pharmaceutical composition comprising a salt as defined in any one of
claims 1 to 3, and a pharmaceutically acceptable carrier.

A process for the preparation of a compound of the formula (3) as defined
in any one of claims 4 to 7, which process comprises the reaction of a

compound of the formula (3a):

PG—0O

0]
I

PG (3a)

with a Wittig reagent or other reagent suitable for converting the group —
C(=0)-CHj into a a group -C(=CH;)-CHs.

A process for the preparation of a compound of the formula (13):



29.

30.

151

CO,Me
HO

OH Me (13)
which process comprises:

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

CO,Me
HO

OH (11)
with (a) acetic anhydride in the presence of 4-dimethylaminopyridine,
followed by (b) trifluoromethanesulphonic acid and optionally acetyl
chloride; or

(ii) the reaction of a compound of the formuta (11) with acety! chloride in the

presence of a cationic ion-exchange resin.

A process for the preparation of a compound of the formula (15):

CO.Me CO,Me
BnO BnO
(0]
OBn Me OBn Me
(14) (15)

by reacting a compound of the formula (14) with a Wittig reagent MePPh;Br

in the presence of potassium tert-butoxide in THF.

A process for the preparation of a compound of the formula (5) as defined
in claim 14, which process comprises:

(i) the reaction of a compound of the formula (24):

LG'

_N
PG (24)
wherein PG is a protecting group and LG’ is a leaving group, with a

compound of the formula (22) as defined herein; or
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(i) the reaction of a compound of the formula (25):
CHO

_N
PG (25)

wherein PG is a protecting group, with a compound of the formula (22) as

defined herein under reductive amination conditions and thereafter

removing the protecting group PG.



