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WD 2006/ 109085 PCT/ GB2006/ 001382 1 PHARMACEUTI CAL
COVPOUNDS This invention relates to conpounds that
inhibit or nodulate the activity of the heat shock
pVo 2860908500, to the use of the compounds HOT/GHIEN6/001352
treatnment or prophylaxis of disease states or

condi tions nediated by Hsp90O and to novel conpounds
havi ng Hsp90 i nhi PHARMACEUTHILCOMPOINDS! | vity. Al so

provi ded are 5 pharnaceutical conpositions containing

Tﬁﬂ@v&ﬁtﬁmg@ @c?coﬁlﬁgmwﬁ inh{bh 67 thduakte kiR b@ivip ek tﬁélﬁﬁ shock protein Hsp90,
roun 0

ackg e_lnvention | n respqnse
o 5 0 PR e D PRI L P s o Fpeiie cprcioed b
Happd, [aedmivenoved mommmutis dnyickaHep8( inhibitory eeinbchﬂapng)@hnm aAlso provided are

pHa AR B &fmﬁk%@ﬁmﬁ:ﬂg &h@d A3 ndvhll chiSidal (AR AEL &
de Macarl o 2000) hea shock proteins act as

B Iec%l al ha erones Chaperones bind and stabilize

acliorpund of the In

—%ernﬁt?—r‘%f”@r medi ate 10 st ages of folding and

mfi‘és{:cﬁm! t@ Ee@lﬁlﬁ‘:’ B&sds %cfu@in@' héeQ tokid€ h-afdmﬁdﬁnﬁfebtﬂﬁ,%ﬂa%ﬁn&ﬁ and oxidants, all
g t he nost aun dant tosojic.l| tfﬁune h

coEREFS T OHIPIZEHS eop R P B RURFRRD FSBrpoe 200 Mos b

shink@dleinsoactrey woledulnr chapigpa Chaperutts ind and Atslyilee eGP mntermediate

r{?@s:ﬁ%faing q.ﬁd %in?ﬁ Sr'o@ﬁs ﬁJ fofi 10%6%‘ M&Qﬁh Qt];tej %—Féo”@ t&”ﬂoéf Sbundant

tingurs om ot her IsSpsS I'n
cyppehie Eirmunderpetmehgapditions.e Thess 457 (ya drumay '@if‘@ﬁ%\Pf Hzp90, 2 mE"Jﬂr f°fm HapS0a
antl EndddE fhete Hipo 0. BEGPO6Ind? peotetns df LSlkte Riede oARingubd dld&gn@ishaa from other

B:E‘&'tﬁ‘a%&g oé‘ts%?ote%su%‘%afeﬂxgg&ﬁ%ﬁ% g@&'éﬁ%ﬁ%ﬂ ﬁ%ﬁ& %mmct ATP

I'sonerases an I Nas
S drvludime arBort PRGN efiberril Ntr%rtmm‘amerw% wéthwndma

klﬁhfsas Hwﬁpbéeﬁ sﬁ?@rm?@mﬂamﬁm She MEASS péhbﬂ‘cftl c)flﬂ-swor@_ﬁjtﬂr%)‘c‘sed This
cont or I QN Cha I Nn. a .S e I re .
AtBsC B0 sSUE & SmERAR Fangin TREI et iy forebld Rformasional

chpnzert iwtha clieff pitemr | zat i on domai n and a second ATP
bi ndi ng site, which i[ ul ate ATFase activity, is
A fisrptiondomainiopd a secpad ‘g'éﬁ‘ triSirh mapregslete AgFegs poidfity, is found
nekdSMODter@dme af Mspl0, Clihe@2itich of Hﬁﬁ?aﬁyﬁy @ity i ATRGlydrvidis. O Mctivation
on
of%ﬂ?iﬁ i fu ggﬁlﬁec{ #‘{oh%hhlﬁtmraé?ﬁﬁ'sj t@i&ea(im}x &tﬁgﬁr ¢ %e?%l@ %Icﬁltﬂlno d%nd can be

a var aperone pro

iqlatgh s onglok ¥ % cbsperpRasHochiting FSRI s FIonea2 and pifgoHYy Meny other
coldBibéane dratdifh hatdOfsa Haaﬁdem&[%ﬁlaﬂgt@iﬂ&ﬁgmo l\/h&)&nﬁﬁ&&hodel has emerged in

L one rot el ns, I
oA R L P AR Pl 1R B RS BB 1o fption win
mylRsggiongi¢omglex.o Firsh ghe ghidnh proteigrinionrd to po Bkpd0/Egh40 @papless (K complex
thénCd o iR BP AHORSpb® viad ﬁwma Aeipal i mcew:ap AT, the conformation of Hsp90 is

ch ne co rst t | 1ent protein
R A B R P X -
and $3 CAER lggrolysit estlis 50 Qe vélarseHi [these oehapsiDibsiasd the pliert proteip from the
mﬁ‘f\l-l;g cnﬁnﬁl@x CORERLIR hfifiolds KRR Se 1&%&&??@;&)‘"&& e tylamino-17-

are released and a different
ﬂﬁwﬂ@mﬂéﬂf%@éﬂ L &AAR pEiATE PindRg pilrd %wfﬁslaﬁale@cﬁhﬂ birhing of ATE and
priva cordedrblor vy thie @latisd cBmple(@rdnsirt 2rnsl] 1997, ¥ Blobakm., @f2:2 3386 £3850),
co-chaperones and the client protein fromthe mature
Dagpitei=pi0, being ykignjonsly exntesshi, GiAi hos a higlheb binyjing affinity for Hep90 derived from
tu§lr 2 ASRMCdN hﬁ@&\kﬂ:ﬁd’l% X7 ')&Hré’iﬂ@i“ﬁ@ -487210). GA, also shows more potent

TR e iR, Gpontegon g xenograt
mpeemedis (Benvers Msd (t‘lm:nt Immmm 62378 PhetermGreahe ATP-eb activity of
at, 1997, 7 Biol Chent 272:23834-23850). Despite
Hsp90 bei ng ubi quitously expressed, GA has a higher
bi nding affinity for Hsp90 derived from tunour vs.
normal cell lines (Kernel et, al., Nature 2003; 425:
407-410). GA al so shows nore potent cytotoxic
activity in tunour cells and is sequestered at higher
concentrations within tunours in xenograft nouse
nodel s (Brazidec T. Med. Chem 2004, 47, 3865-3873).
Furthernore the ATP-ase activity of
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WO 2006/ 109085 PCT/ G142006/ 001382 2 Hsp90 is el evated
in cancer cells and is an indication of the increased
| evel of stress in these cells. Hsp90 gene
aPIPes18%8%3 on has al so been reported to occRCTIGB2006E01382

| at er stages of cancer (Jolly2 and Morinoto JNCI Vol .

92, No. 19, 1564-1572, 2000). Increased genetic

Hippd Esa’l?ﬁfﬁdtly cansss odlb eddvenindidationivé the sntewed Iptebofotrspin theeaatis. HspdD
g0 adlifidHGA BA SRo beln fePkPte@loQEtF fnltR Nator 2t 46 om&eﬂ@& Vil ﬂsnmoto TNCI

vgy%gggﬁgaﬁggtgiﬁo%$e ubi quitin pat hway al so serves

om non-native or m sfol ded

hﬂ{e&hﬁ%ﬁ&w &bﬁbﬁr@rags%&télﬂwﬁhhﬁé&n&{ @:‘aﬁ yﬁ&? Aﬁc%r to R RLERAS QTR pmducuon

egr a( ati on. tan protelns ar r nature n
TIRFNe S aeteh BoEis Therphiaaitin pativmy slahiervas totpepiashibocell from non-native
orstisfuldéd ratkind, B tapdaiidg thege Po@indfor pﬁﬁﬁseaa@égra&aﬁﬁu | NI@4e Broteins are by

o455 RS TEPYSAST LT B i Bl v
Wf!ﬁ%tmqlri% Bierchaperpns srtpmp (Finaini p el Ailel Kelh Bioh 3403 4 13)3667-76).
R R MG TERJ—
ﬂletmpwwelhtﬂs erposefhty “fateht” pmmq;armmal cdhpbmcomponbhefmdﬂﬁﬁchapemne
chifdiet MAREIIRT Y oo-chiberdde. Qﬁd@ﬁﬁb{:f% E&?p@? Eit l?a?e é}gls‘e:%ﬂ{)?iﬁﬁ:% it End could

af%lndl Sltg@ﬁﬁﬂ gould « )]
BtF%P dmq B8 d15eR ip the tagivatedcate Rewel /. s€adh 146, (2004), pp.
8RR e Tht cliemt IproeirGmhid th e, HspBDARH)0, fofPof the@RapdiBhe coﬁpﬁx is beliaved to be
&Je LB Qb ﬁhﬁ%’rﬂzﬁld e%n g&%@%gegsl_%g ?o@ L Qr Yo, E% E‘ﬁmtm ligases

aperone co [ex 1S uscep
hﬂf’?) bes fdgiited with Fheperons ePtﬁF%fF'@%‘P‘?fﬁgﬂnf‘ one ﬁéhEpfr @%@s’@ﬁehoﬁve ffo promote

thelaigquitiatioh @il defradatid of Hsg90 Blichi HRASRIC IR I UL 200 ERn ¢ ol 2002).
|den1|f|ed wi th chaperone interacting motifs and one
was shown to pronote the
u?%ﬁ€¥ énatlon and degradati on of Hsp90 client
Ths ASTepasgh Henop st grptemsryryiexcesdy 109, Since momypaf)its cligniprefeins are
inedivee int cold sighatiing proffrentiov ik @iirviefl, HspiOoat &devHﬂ Ry Eﬂtdr@fﬁs an oncology

ot 0 |ts ent
B S R R 55O i PR, Bl e e
Pf’B:I"b‘F”F%P%%IFI@H reguletion gy hayapotentip hoefitanan arr@mqev@etawaj or

as .an ongol.o 0 t Two groups. of
s % ipF Ry o T iR B A S04 ipfglowin:
;iéanscrlptlon factors, in particular suggest Hsp90
regul ati on may have potential benefit as an anti cancer

Cdllﬂﬁ:rr E@&-Sr&'}ﬁ@B&c@fa@ HyRdsthe kinBe SEquittd i@f‘ﬁdtdﬁfeﬁéﬁ:? hﬁlﬁted by mult!ple. growth
ated i roli ferati.on survi val

TR e 5% ool P e et il e
grovele Eglororeeepipr GHIGHR), Relvmastimulatipg Gicioe H(GSEr1R) dbdihe hawi fbroblast growth

fadtd I (BRGRRE &G Q)élsw{'e&éxpfleﬁﬂcgﬁl@mwdzé nI 31 Qe sﬁxﬁg El.%ag loStinomas that

i ncl u t tors for eplderna gr om
o St padcu 5 SR8 e o e s o dempf bone homeostasi
throegh étptepatipiPdf@Bd)ast fastiony stinul ating factor-1

CSE- 1R) and the basic fibroblast growth factor
C—Src is al so overexpressed and activated in

D

2} 5 ame numan carci nomas that overexpress
R oo s 35 g 0T K P f Jpabn e milgnancis icluding
bragdli Voo progatefand gastrirl caborse Brobewsst @Rjnally idedtified Bs bd Sncogene and
ittt o p%&e&ﬁm R e gﬁdd@%ac‘(go% JRLEggr bD2 ErbB2

(Her2/ neu) is a receptor tyrosin I nase overexpressed

in a variety of malignancies including breast,

ovari an, prostate, and gastric cancers. ErbB2 was

originally identified as an oncogene and inhibition

of Hsp90 results in the pol yubiquitination and

degradati on of erbB2.
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WO 20061109095 PCT/ GB2006/ 001382 3 Polo mtotic
ki nase Pol o-1i ke Mdsses (Pl ks) are inportant
regul ators of cell cycle progression during M phase.
PVR0me9085 nvol ved in the assenbly of the mRCGAIGR2006/001382
spi ndl e apparatus and in thesactivation of CDI C/cyclin
conpl exes. Pl kl regul ates tyrosine dephosphoryl ation
Pdlf mitokit G8ask hr ough phosphoryl ati on and activati on of
Cdc25C. 5 CDKI activation in turn | eads to spindle
Plelikudnane (Blks)l aenippytanireglaidrpifasih cyeliaroga@yionfuring i-phase, Plks are
inkd W@ h\ﬁﬁe‘:imdeﬁbﬂ - MYRMStclsadle 4p s@h@m QR labtivation ot bDMychn complexes.

StImJ at|n ce | I o I reSS|n
PIE! f S o SRR fﬁ%ii OB BB BRN RER epiyaion of casc
CRKT ethatitn io buri laads krespibiile foedtibn dnd wirytiite Mirdhee.

ubi aui tination and proteasonal degradation. Binding of
to Hsp90is al so required for the down 10

Al gbuen B gt o ol 3 B RNy UGl DAY op and mppressing

apoptosise  HepPO highibigora by ansamyainst teaity ﬂaﬁcr%lﬁme@dﬂw il half life through
uARRRLHRS b ﬁ&m&&nﬂ Qbprlatten! andmmrdmh 16 Bkydo6 madlssee@wde@t the down-

re%ﬁ@glg%t{jﬁ%fcﬁlgw%% e grleytr&lgn&gﬁ%lgene bUt %%}fgfphase of the cell cycle
243G -afRA Fradtmprt @W@M@@M&@MM\MV h@m!wét:@ls also arrest 24 hours
aﬂé?énk&:ﬂygiﬁ trERARO RIS nbiQrodbe@ Wk 8 apdpltRial S- RAS is 15

nmut at éd to an oncogenic formin approxi mately 15% of

g RABaW&ers. The three RAF genes are

serine/threonine kinases that are regulated by bindin )
TIR/AS\S- EAF-NEKFEBKeMAR dinpra Ipathyray weiatberelidr raspastsp tocroWHESERY. RAS Is
m|.1t§ted P &ﬁs@ﬁt | 6t B Appﬂﬁﬁ%l? 1591 dr fb@h@Ndahédkd. @Re three RAF genes are

iferatio OnRt,.Qsi s, and m gration.
L‘@ gg‘éﬂ%ﬁad'f“ ﬁgh% c@@&f‘ ound in many
B ferent cancers 20 and activating nmutations of its
ase domai n appear to be pathogenic in a subset of

T@edﬁﬁ&ﬁﬁlr dviR 8ofr Rfeptol (BEFRYVS SnplikatddBn EEM%&VH:K @Jﬂ'&)&hﬁlﬂlbﬁ] @roliferation,

oS o P oSSR ATl A7 Sl e
arfd|attBating trintagioris of iteltinage dogaid sppey te becpathenenio it 4 sybsedf adenocarcinoams of
meR@sphatidylinositol 3-kinase 25 (PI3K) and RAS
si ghal -transducti on cascades. c-Met c-net is a
Fiecept or tyrosine kinase whi ch binds hepatocyte growth
factor (HGF) and regulates both cell notility and
Figgilike groine Hkinage FefFLTY i9vae reosoinr ciyrowing kipase (jpglyed in cell proliferation,
i iibhin Agk Hggaytaé?a hts SHARBECbo 18116 1B Akdveicd R phosb@Blinositol 3-kinase
%ce so detected around the tunours,
WFR)?FS a8t88%8s. This suggests that ¢ 30

and HCxF play an inportant role in invasion and

“Metastasis. Cdkl. Cdk2. Cdk4. Cdk6 WD 2006/ 109085

c-BQ%TIL %@b@éﬁ&ﬁ Q&a{é whietl lbinds H&Qelf&yte. @%lﬁéb fa@ﬁQH@ajI@d eipliies both cell

lhﬁ%ﬁ% ct-lgit 13 overexpré/s'lsetd){n tamours, mcludmg [hyl%%l égrga%h,bp\éncmanc and

colun eancer. HGT i3 also datected around the tumours, including liver metastases, This sugpasis that c-
met and HGF play an important role in invasion end metastasis.

dicl, CdkZ, Cd dle

[N P B LR
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speci fic subunits such as cyclins, |nh|b|tory and
assenbly factors. The substrate specificity and tim ng
of CDK activities is dictated by their interaction
WYORLSAMESX i ¢ cyclins. Cdk4/cyclin D and CdR&/TEsRDGGH0I1BR2
are active in the Gl phase, @dk2/cyelin E and
Cdk2/cyclin Ain S phase, and Cdc2/cyclin A and 5

CEd oz, yoalked, andB-dkA dfeay thé qell agle. Tie\activitn oiEPiENiel exptlatid Wyethedr binding to

sphol Gy g%ﬁ@s cyc@l:saﬁlﬁ:bﬁ: 0] ags%bqy 80 T %ﬂb&&m‘%ﬁéo&fﬁm{ £hd timing of

traverse transition of
CIIR, gotivisioip fistated by Fhﬁjé feyerastion with et e Ay HiEm W%&’ﬁﬁﬁn E’aﬁ% &F‘gﬁfcychn D
ard R@ivEDRKehe a1t phu@] GﬁkZ/cyﬂl}iCE A1) ﬂk‘,Zloj'oﬁn oV B BYhs6 Sne drdeongicly A and
%hﬁﬁﬂi%&vﬁe}s pl6, is deleted in a variety of human

urs E:dkz i nhi bitors have been devel oped
C&Mih—@dﬁmfdaif %fnﬁdehirﬁé Dicorls), &sﬁpm& Qﬁé knSalloRin! ?'c&lﬁQ6 tth'3Re G1 to S-phase

t M arre
g LR 51 8 S Breoniliaty %ﬂ%@mﬁw S oS The DR sctvto,
cyoliniBle i geamxprpssed almdy CDEA défbgvu rpdpiebted o 2ostidty efdwinkn tumours.
Since Hsp90 also is known to affect cell survival
CHMHAIRbiter bavedrnaerelopsd whithereyersbisHigek aprpe] elisig eifliet fhe GHS-phase
orks a8 G2MNbuirder. t G2/M dfe-id genddfip-lchs PelDbletated by tha sells@Ad Edn@uently, they

0
ufifin i b e BPRUT ol S O P
%@ﬂ%ﬁ%@@m@W@@HEHHﬁP“ﬁﬁmWesponse to DNA damage. Hsp90
nscription factors inplicated in cell proliferation
survival include the following: Mitant 53 P53 is

TR Wéérﬁnﬁ{gt%% %E%Q%QJ od? 19 oo, 'BﬁJa ARG ofSEhE "2 G &Y Ghofine 15 (Tyr15).

arrest uces eoé)opt OS] S. I's nmut at e

ThisipTeguireshior etiyating phth ec}efalﬁ’e@FlgrESMiEﬁﬁPNﬁslsmﬂze
593 PRBe S Al OnP iR en AR OB Bl s b e

MhMRes5PO3 | evel s were unaffected. Progesterone

receptor/ Estrogen receptor/ Androgen receptor In the
PALSLIRE6r sfpplRabiRGEs thad%ﬁmn SR Rfestihd irInELE afg,guasm P53 is mutated in

approid] 1 l.o hglf Qf{h cg?t%@ I\B.Xantls iﬁ asso0 libles wnlthl I-Esa&} an\é 1andown-ragulated in cancer

pon thei'r €og fat e hormones,
lmewm mﬂsHm Rishiytorg Uhtﬂedwldéﬁpp piddevels wems geerﬁfemdd
dlSSOCI&tIOﬂ_ffOﬂ]hSOQ The Iyqand bound receptors
= X iR 5L phosphoryl ation, 25

E[fx;ludabﬂag&l g’%nﬁoﬁ?s”ﬂoge‘éé}oh@&ﬂ aIJ} ggx??e&%)(?st &g ﬁﬁﬁﬁ%ﬁ\%ﬁ in gn inactive

e-response
form e Upca dinding o¥ith theirgiossaty Iwrmumﬁr e recepiimeundengy ewnqu@ational chanses and
dxﬁ&dédﬁbxﬁfrdim 9@ aﬁ:& 1i60® bduh & FeddptoRiure th&nfdaﬁablelﬂm&%mauon, phosphorylation,
1.N a.transcri

i Joti BpRop R e oo el B 4 POTRBRgR cfpmens
withirgie raglﬂﬂmraemmmsaﬁgragtﬁmngedm 1Raintginingced protifsmtiond i n
1he majority of netastases and is known to associ ate

vvlth Hsp90 Ansanycin treatnent of renal carcinonma

et madeBSe g Pl f e BP0 e gopsion o sns i
PIMFP@ZQEMGG@!EBS@ -ldgis F’ﬂﬂpﬁ@ﬁ@d i v cirityr o meetagascapd e leow to associats

oo, %sﬁnylcﬁr Mﬁbﬁmafea&ﬁ&gﬁal fhel Nl GARMe dtRuitination and
naI nsdug gn in tumour cell proliferation,

P’§F"g 'ﬁa WeRF 3% i nhi bitors whi ch regul ate the
activities of a single target, my not be as
ef fi caci ous due to signalling pathway redundancy and
the rapid devel opnent of resistance. By regulating
mul tiple targets involved in cell signalling and cell
proliferation HSP90 i nhibitors may

1-!-
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5 prove beneficial in the treatnment of a w de spectrum

of proliferative disorders. In the |ate 1990s a nunber

of drugs, approved by the US FDA, had to be w thdrawn

f WORNSAP885 n the US when it was di scover ed ROTEE2006061382
inplicated in deaths caused By heart mal function. It

was subsequently found that a side effect of these

Hep90 grbibiters ate lapable vRdfispting mtlargef nuaiber vy talpets aignicantie digial trnlzduction in
u}ﬂ:luﬁlcr}él[ Pﬂ]l@:ﬂtl&no S%&Iﬁ@lﬁﬂ%ﬁbﬂoﬁ dﬁﬁ&&& ! tLeSactJ he Jp ERﬁ'gla target,

chanpel | s one ot assl um i on channe

TERRP b a6 5#7“%%'@# 3&%% P&%W updgacyiand %HPIF Hewehamwa?féesmw

aphi
By S il 0, 1y b§0R Ul Rl SAAT hBlirisl gl gy mey
Prowrberhaintiethe “@ﬂmlmfe “ﬂ@zﬁﬁ(ﬁﬁgﬂﬂf}m@ﬁ@}m dﬁﬁ@eﬂm ophysi cal
%@pertl es of the bERG pot aSSI umion channel are
cribed in Sanguinetti, Jiang, C., Curran,

¥hate 25%s m&m dry " I}g}ﬂ%&@lﬁsﬂs UfF]ME E@iﬂ 'bg Lﬁtﬁdﬁ@%m sale in the US

Between an | nherit n Acqui re I ac

RGP i eored ST e et by e e St i ws subsequently
foomd that aBide Bﬂ'&ft 30ifgse dfugs Wﬁs&ﬁk&&”aloﬂh‘iﬁ@ of aMBlIK®, causdd WY the blocking of

”%tﬁ HF nd ngﬁ { 1

nvvar E{ﬂC eI er E}I cﬁ&flﬂ 3 ﬁﬂ(élg%y%'pO%SIUEfolf)rlaSSI lﬁlrshthe it
mEmbeh pioYhiqh vep Idyﬂﬁﬁsé indhedate 198G0in 921“9@ Drﬂfwehlblmeimmmrdmtﬂnf (see Jan,
LBERG Jah,oCKI igpop A Bﬁﬁeifébﬂyeimmaﬁ{élsl RREE1RB6277):672). The biophysical

mpriEt SEESERS g ot i PR A iat 4L Pguteth MFadiwg s Com
ME. rapd] K@W&Hﬂﬂ z A7 eA Bearchaniatic MgsBdtween tan diritedyand an Acquired Cardiac

AbY ﬂhﬁmm@ra\ﬁ ud&qisi\?%c%- ﬁﬁﬁ algml%f’cglgsgrzns?g%o@ EJélF ITbigL%})éx C., Warmke,
1, Paefle B Sibaon . QR A T o erg Hoppern e Voltage-Guted

Ptdgeinny Chaphdl Fargly, Eoddnoy, 29@2P6undat i on) di scl oses a cl ass
of 4-hydroxy benzami de derivatives for treating type
The EHPEEFE’F e%hﬁ{wl‘w% By TP PR ERPOTEN! Ynsideratigwniy the development of any
ndWdiligoXyphenyl derivatives for use as H 'V integrase
i nhibitors. JP 09194450 (Fujirebio) discloses
PriertArb- hydr oxybenzam de derivatives as pharnaceuti cal
i nt er nedi at es EP 0486386 di scl oses substituted
ER Q4794985 (AL LTy X disslogrs i clps of ey drosgchenaemisle desivetivep £y treating inflammatory
bdwdbd@sen) di scl oses 4- hydroxy- 3-fl uorobenzoi e acid
pi peridine amde as an internediate in the
ER 0 6B A3l dhlh) fdisslosms gueials of dxjrduoxy LRedmbdy diexitativee for treating multiple
scllR@yl ating activity. WO 20061109085 PCT/ GB2006/ 001382
6 WD 2005/ 000839 (Tanabe)) di scl oses
EPI8309335 Qgivesith bOOGM et Zonglaiin) dlscltids @ltpky ofe-h3iioREbeafma derivatives
fol (B ﬁ’g!‘%@ &N the preparation of acylam nobenzofuran
con‘pg ﬁ

e use of hydroxybenzam de derlvatlves as
WeNOL50HBY gfhm':da&ﬂ' AR kel brfiSy L9 & Goriubh /BT 3 ibiers.
49010506, WO 01/ 36351, \ﬁf%lgﬂll 45255 aur{élJ WO 97/ 3 999. 5
TPER1 938540 (FuitBio] d¥viosépaham@nitietamidariyatites3e plosdentical intermediates,
par s- substituted phenyl esters of pivalic acid as

Elﬂ?"fﬁ@ls@éléﬁlqsﬁﬁmﬁhﬁlf@@ benzaghprolipg derivetivksar corrpound di scl osed
cyment. i s the 3-hydroxyl]-[ (N nethyl-
WRL 6&5102{@?29261 BEFDy Flﬂﬂ?ﬁéﬁq;ﬂrhréfgveﬂrﬂwfo Piz0ia qeid Fiperidinecpmide as an
inf33fdib B thsmdpaettm)of cinpoindsiesing LIN4 liytislagAndaelagnpiachivite. d
am de conponds havi ng gl utamate receptor
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inhibiting activity. 10 US 2005/0037922 (Bayer
Cropsci ence) discloses various hydroxylated benzoic
aci d di net hyl am des and diethyl am des as crop
sHPSMEAPBIND 2005/ 009940 (Leo Pharnmm) di scl d€@4:B2006/001382
am nobenzophenone conpounds gtated to be useful in the
treatnment of inflammtory di seases and cancers. WD
WOO2RYTWEIY Tanatelyedisadisesadhydixg Glbammbazad asid Mbrpholine amide as an
t GEOAR Mare\ r of 15 possible
mt\%ln%&@ﬂlglqﬁ 're%ﬂgr the?%P%gt rrentﬁ‘gﬂfl %ﬁg@? One conpound
ThS RECHT Hyrakybiuzathide HaRatted & SYWhelD Arddriifntds Ss dbdMBeC RO H0051, 1P

e T

E’P| 69\4¢ Nk4 %o@%ﬂ&%cﬁ%ﬁ%ﬁﬂgﬁs bgéjsubglﬁﬁ@d mkl%ﬁﬂgegtem of pivalic acid as
| u@ltlng glulathrj}%s |V|téﬁand I.C IS
ol Ry Q9 pertgula e FoBRAdR RSP shgem s the Sshordrayy4-[(N-methyl-
N-memhsmvthI oier cfiphdlidacidns nmedi at ed by Hsp90. 20
for exanmple, it is envi saged that the conpounds
EPo?35%7ﬁ% (Fakeriah disdeses,fobstitagpd bgazalc #pid j2ppidg | cpreRdng havige @hutamate receptor
intilechg@étvgy.t he i nci dence of cancer. In a first aspect,
the invention provides a conmpound of the formula (1):
USR003/003 7992 MeyerfCrofReionae) diRPlodks vagpus dpdroxylatetl henzaicreniddimethylamides and

dleﬁglﬂﬁﬁ&%cﬁﬁgﬂf%@ﬂ des thereof, wherein: 25 R is
hydroxy or hydrogen; R2 is hydroxy; methoxy or

WO \2dosnyersn (psoommlﬂd distieebs siiindbeasghemie codpoitids aied B2bel weful in the
R fJom hydrogen; hal ogen; cyano;

m@ﬁgﬂtgﬁ}iﬂ r oggor dl %h%%mé{ hydr ocar byl oxy; wherein the

w@ba&gm (tegsaﬁaaydt %c@e D iy %%ﬂmhmmmﬁ bfhgdd Fumber of

POSRaS Bheas %%%ﬁ%%%%igﬁmmwﬁ@{%ﬁ’@w WOL9939705 i

thﬁfmmmtlh%i@dwﬂwxshmnugbﬂ 2-3@rtetrminairddeoqyinolsusd maboxytinmid. and
d| aI kyI amno, and aryl and heteroaryl groups of
nbers; R is selected from hydrogen; a

R7 wher dR7| an acycli

Th%m“%ﬁ@ &Pz%eg e i, s s, BN o ot SREF e e it
Bn‘h@mmwsw yProvsptmigayrartneslistase Fatosionepnditond exdizted by Hsp50.

hal ogen; ano; 5 hydroxy; am no; and nono- or_di-Cl4

Thpsy GF 8’6‘5’P‘6y’| Bpvisaged Wé%ﬁ"ﬁpctuﬁ@ %Wdﬁ“ﬁ%‘“&:ﬂ% be useful in alleviating or
rednwmﬁﬁd’hyéeogbﬂup and the nono and di-Cl4

rocar byl am no noieties in each instance are

In b%‘?ﬁ agnqef] the/inghaypreviseeeroppougdhef thgformifia® substi t uent s

sel ected from hydroxy, hal ogg@, Cl.2 al koxy, am no,

mono- and di-d _2 al kyl amgno,y, land aryl and heteroaryl

groups of 5 to 12 ring ne rsﬁ

or galts, tantomers, solvates and N-oxides thereof; wherein:

R! is hydroxy or hydrogen;

R?is hydroxy; methoxy or hydrogen; provided that at least one of R! and R? is hydroxy;

R’ is selected from hydrogen; halogen; cyano; Cys hydrocarbyl and Cy.s hydrocarbyloxy; wherein the
Cy.s hydrocarbyl and Ci.; hydrocarbyloxy moieties are each optionally substituted by one or more
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or R and R4 together forma nonocyclic car bocycl ic or
heterocyclic ring of 5to 7 ring nenbers; 10 R and R6
together with the nitrogen atomto which they are
avP200440P08%0r m a bi cycl i c heterocyclic group POTAKZING/0SL382

to 12 ring nenbers of which gp to 5 ring nenbers are

het eroat ons sel ected from oxygen, nitrogen and

substitypiite selectedh Bore hydrdxly chalvgaiy Cil siatkodyedrtitg eyad-iatd 4j#(Q.LilkyilRnino, and aryl
mﬁ&&k@@'&o\ﬂpﬁf‘??&ﬂtgj&?@mﬁ&‘ one or nore substituents

[ecte rom hydrogen andflulorlne and
RY33 sqieptgd fram SEfregep B PP R ) Fwa\rﬂwg’éws 0 ofy}, xdcfyls an acyelic Cy.5 hydrocarbyl

gt tfr|atmnh6h?ﬁicfbyibgcycl&bycﬂ theterddycliti grdup havindel 0 it meditbri}Galogen; cyanc;

ﬁp&e rocy c%l n%bbﬁ%s{ 0@%&?&4}'?%9#19% ‘”"8’@@3‘? C%iéh“ o ﬁ@v%mwhyl group
andfl mopesing Ayt dIF@ﬂleﬂmmmw@qs ip eagh ipsgange m@ma@r sulggituted by one or

mifre Gbathents Gleé@l Xom h%&f?@)ﬁa}égan% S aﬁ@yh dﬁr@o mbie- mﬁ@ﬂb R aiﬂd&lammn and
ecte Jom nydrogen; car ocyc 1 C

“‘Jgﬁa“?‘%’““?"g%‘“‘tﬂs Dfsstﬁgfﬁ?s eﬁ%w 'ng from3 to 12 ring

on kS s dogether dﬂreli mopodyeligcarbosydhiy pr hetsagenslioring@f 5 to(f ring members;

Rhéﬁd né)ﬁ@emhy lwkth @P hiu@gbﬁ lafobh 16 WS thiylkeadhiia faﬁ@ a %yo113 Betd? 5 &ic group

RN i P SBEr T ionaiins AR B e Seboed som oxyen,
mnemn adoniphircwhegedls the Qicypjit bewirovpeli¢ grogp ismptiapallipsubstitut@lby e or more
gdﬂmaﬁglﬁlpbw am no), and car bocyclic and heterocyclic

fro 3 to 12 ring nmenbers and wherein
Eﬂﬁ?dﬁ%?%’ gh“%?% of the CL-12 hydrocar byl
R@mougmﬂﬁmnCI 10 hydr ocar byl group) may optionally be
ﬁﬁiaced by 0, S, $0, S, NR, X C(X2), C(X)X or
C(312)X1; 35 Ris selected from Rb, hydrogen and Cl4
mﬂ?ﬁ%ocarbyl and X1 is 0, Sor NRand 3(2 is 0, =S or
tdﬂﬁmﬂum£006/109085 PCT/ GB2006/ 001382 8 but excl udi ng
e compound
-( 2- hydr oxy- benzoyl ) -1, 2, 3, 4-t et rahydr o-i soqui nol i ne-
nigoicar boxylic acid. The i nvention al so provi des inter
cstlolgg:. A conpound of the formula (1), (II), (I11l),
JV), M (M), (vila), (M1), (MTa) or (VIlb) or any
-groups or exanples thereof as defined herein for
moeoridhCitshpdrpradplpingxi s or treatnent of a 5 disease

caPodicBy ﬁ& hé%a? éIfc'g?ﬂpml @i‘ml%:h | fl‘ﬂ%qgeqxhﬁs,;m@ ulse of a
a%,?}}r@?ﬁ %fj’m (3. | ?rm(Jval g) br((v) ) Jo (VY
R® is a bond, O, CO, X'C(%, cEMX!, X'oXAHX!, 8, S0, SO, NR®, SO,NR® or
NR°S0; and
R is selected from hydrogen; carboeyelic and heterocyclic groups having from 3 to 12
ting members; and C,.;3 hydrocarbyl (such as Cr.jo hydrocarbyl) optionally substituted by one or

c

more substituents selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or -

di-Cy.s non-aromatic hydrocarbylamino {a.g. mono- or di-Cr4 hydrocarbylamino), and
carbocyclic and heterocyclic groups having from 3 to 12 ring members and wherein one or more
carbon atoms of the Cy;z hydrocarbyl group (or C,yp hydrocarbyl group) may optionally be
replaced by O, 8, 80, 50,, NR’, X'C), CEHX' or X'COHX;

R° is selected from R®, hydrogen and C, 4 hydrocarbyl; and

X'is O, S or NR® and X? is =0, =8 or =NR";
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or any sub-groups or exanples thereof as defined

herein for the manufacture of a medicanent for the
prophyl axis or treatnent of a disease state or
cWRGMS1MEedi at ed by 11sp90, A nethod for ROT&B2006/001382
prophyl axis or treatnment of & disease state or

condi tion nediated by Hsp90, 10 which nethod

bt erviding the cca@mnd|25{2-hydrm-be:ao3a)-w-ﬂmthydm-m@mblmmmﬁym acid.

conmpound of the formula (1), (I1), (I111), "I), M

T'("\W‘?“““PVF“&)W“WF’)‘“I“’(V I a) or (VIlb) or any sub-gr oups

Che A Srho ‘ﬁ‘;’]? 5, @) ﬁ‘; ?1%%(%6 ?‘?Iép@’{a),?@), Wragv,ﬂb) or any
(VI Isyb-grovgs ba?xamples( ﬂibrbdf)as definedijereins fob usg riw the praphyledsanriesbent of a

ther&%a%gggdd%gﬂﬁmb? @p. use in alleviating or
reduci ng the incidence 5 of a d| sease st ate or

cendiké ustaﬂfmdlpaﬁ& dftbyfmhlm rt#ngfor (VIIb)

t( {]/Ie iﬂ % Q%\%L 271-‘ ni'l a5 Gef ZléﬁnScf 1'9\5/)381 fgﬂﬂ&) V%l)lfgtl;ts:g 'ﬁmdg%ment for

t he ophﬁwmﬂkﬁlﬂéﬁmﬁw wmdmmdwﬂlbr Hsidf. a
medi canent, for alleviating or reducing the incidence

of & BFaUforthe puplylasis of Bheny e dhewtr BpE or eARdiRBefiated by Hapo0,
et fvaibth methodibdnpwisea bdmigistedingte sl stbjetdn hdee tﬂeﬁﬁir DeRHeunad bf e formula

i O B B ok RO MV L i &° E'Ss %P“Pwemples

needh&‘fﬁﬁ%ﬁaé@?“bh%hpound of the fornul a (I)

Stio s 5t % getnip Rk ol b otk (B P B B

COoNpYugrcpor ekimaplds Cﬂflﬂl'mf & déﬁn)ad hefeld fpr usé inl dll)matﬁlg Sfrpdubing the incidence
(VI ofa &Iéélm@)stﬂta G}/éohém n(rﬁédl ﬁer eo DVI I'b) or any

sub- groups or exanp as defined herein for

us e Thélush aﬁ&bmp@naomﬁ&aﬁﬁ(gr n):(m)dt Wy (\&ﬁm@ﬂwm,wﬂg or (VIIb)

or ari SI om a
use "HFY 5 %%%ﬂﬁ@%?ﬁsgﬁgﬂfc Pﬂ,ﬁﬂ?d;rimf ort qr?e)nu a,c(ql.rF PSa medwament for
(1 Vipllevisiig or feecing the\ibeidenoe o4 difesse iy brmpndition fiddibted bycilspoany

sub- groups. or exanpl es thereof as defaced herein for

t he Anafitfddenalirestiop onrefisine digrisitence of @ disqagsattatney candition mediated by

di seBge, ﬁlﬁclﬂﬁﬁﬁl:ldtcbﬁﬁlsﬁspﬁﬂﬁdm&hﬁ@mCﬁrsuﬁédt §i Iﬁ‘-&i fl:lEr@&f‘a compound of the

abngrmal ce

tr eg Fﬁg d;, @Ps@?ém 6\@0@9 f'l?é %ﬁ@f 3915'?') 3 Fypgeovps or
f r omaiplsotheredf agdfineddensipe h in 30 a rramml whi ch

met hod conprises adm nistering to the mamTaI a

COMPRIRECBH of e Bl 4. (@) AVY, (V) (VIL £ (VID) GA1s) pr(yT) or any
(Vi yub-grodpapr, exaidbley thedeof dsfdefine® herill fhrd)se G tréufily o disease or condition

gl Mﬁffg%% A il ) L

g‘ Ohidise MR e EEEB; %2 @8()2’]) (VI[a) or (VIIb)
d . of f | 1
( Vi j"o“l’{?ﬁﬂ ?ﬂ““}’%WF#PrL?W?W)ﬂS ‘E}‘ﬁﬂ \J}FIF ;n @na\/) a ofa madmamant for

Subireptingrdisease oescadifidnesmprisiag Gﬂi-xsnﬂ@fnﬁeiblndﬁﬁdl dam E@wih id Diammal.
use in alleviating or reducing the incidence of a
dt s éampthod for treatidg ¢ liemaseco npditisn wglpmngavr Brisingfrofurabmarmal cell growih in

abngﬁaﬁhalcﬁhkh ﬂEtﬁéQf Bmbsfi eﬁﬂmg tn )(Vﬂghﬁ a%f:m]?o of the formula
B

nB) %ﬁ’v@? or mJ ﬂg)l(l’m % ranyaﬁlgb-groups or examples

s u bﬂgmfupdnﬁwd hevemmoh:mmmh efifeeidfs ipishibieiigd ADEGmEICEIRgOwH.Or
the manufacture of a nedicament for for alleviating
or reducing the incidence of a disease or condition
conprising or arising from abnormal cell growth in a
mamal . A nethod for alleviating or reducing the

i ncidence of a disease or condition conprising or
arising
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from abnormal cell growth in a mammal, which nethod
conprises admnistering to the mammal 10 a conpound

of the formula (1), (I1l), (I11), (TV), (V), (M),
(WOY0o/1¢20831 ), (Vila) or (VJIb) or any sub- grRST{§E2e6/001382
exanpl es thereof as defined Werein in an anmount

effective in inhibiting abnormal <cell growth. A

met Hoepnipowndtof Ewtformgla 40,1 €% €VRr(VY;, QYD (Viaj (VDD (YIl4) 81 (VIIb) or any

or ap. é’blﬂ)@ of Jxﬁﬂﬁl@s%oml defi2h her@E tﬂ%s@ [11:1 aﬁlewwmchg 1o Brcidence

met h r|S|n$amn|ster|n

com? ﬁ E]ﬂa?i’f"" PIREitipn o ising of aﬂsmsggﬂehnpwl [l proyvth ip § gpgmumal,

(), V| a | [ @

() e s £ bbb, B P g oy
an SFeEeb-geipe et sxereplasdherenfrs béfined depsiCforth inapirfagtyre offe medicament for
met H&Chlléﬂtmgb} Ribloil | H0in denbetf U GlisBle b\Gndifit ARDEENeCSr aflsing from

dl S%QHSG a?r Ilon co ri Si ng or arISI ng from
e AR &

bnorma eﬁmgrowt a manmal , the nethod

oA S Py i

(VI (fpm apRgrmal pel dxgmppyset gyndstering to the mammal
e??mbmumm&@fm@ﬂa abetll) (WI w)n(vm(wa) @maumna ) or (Vﬂh) or any
e >0

t he% o#rér:@f LPE(K%J?I;I&S%EBDFB qg %\e? %ﬂl‘fl{l%% afnwnt e%e'\;ﬁ\je mHﬂ%&ﬁug abnormal
(VI Fyllergwiiy a) or (VI1b) or any sub-groups or exanples
thereof sf defl ne herein for use as an_inhibitor of

HE pgorethe “FWF‘EHC'{UPMP%%WT atiginecdrmrabroTeel cell growth in
Conpmiagesl, ﬁﬂﬂﬂieéﬁd ompriditpendink thhnﬁIﬂm&l&nﬂﬁ ound of the formula (T),

I( In{]/I)(IBI % @f‘%’ E'v:ﬂ] @"%;ﬁl?w W\]}? ]al.%srufs (gv?l]?sb% a.?éle%tparenf as
any <Lip & grouphegeRsivets inhiyl Fangp ﬂ@xitsdefl ned her ein.
( Vl ;%tfg?ﬂ?fvﬁ gty fﬂfle(@{llr%ﬂfr %%Qr;funl'g%ﬂ%gde %j{l 3)(55‘53%1'3 Lrlé)ﬁﬁdltloln\c{gmpn(m}l/g or ariging

sub fign ebnognad pellegrawtipinesnairingl, Ge fnethsd @epbiisigchdiibiseiifl t @fe memmal a

L3P a0 8 0, SO TRy o

A nEPYRSEF B 2oF sidlgimgd Beay ia%wnoapt@@fe@g 'Pflfélrbﬂéiﬁnﬁ‘?p#@lw

51 gVt S0k B ) e A Boas, ik vy il o (O o amy
(1 \/yub-geoyps or exAmples thirbefps deiadibprein fvhdea) aminhibioMoTHIpI0OT

any sub- grou s.or_exanpl es thereof as defined herein.
VID £ iipg s réd sy / nesthed gpnprises conﬁacumwpmumo ®fth an Hsp9o-

t hEmﬁmitxﬂglbcalp(“iD)d of {hb ¥drmulé (1), ki, qID), bﬁ% Vmﬁa) or (VIIb)
(Vi) gr oups or exanpl e

t her Sof °8é“f°f “a&p}ﬁ"é&erft’%”fﬂaﬁ%dg%ew n the prophyl aX| S

Rl cﬁlE:P ! d
The yog of be 8 e 01> QBSERS RSV BA8! (AB OV P or any
(1 VIS ERUES, °f(°\ﬁ“}lﬂ‘=s (hgregs as defineq hereip s pseoip mogulptisg a c wlﬂr process (for
anyexamiie cHllalivisSonpby ishiimplteSciviigsfagpooas defined herein
for the manufacture of a nedi canent, wherein the

rre di* ngtheth of nedufatng aajuly peceos (frrerenpdd cetl divisiva)els idlafitinpehb activity
her &irRno0 BinPhas It hSi

3 SR R W DA
(VFW?WF%’)“ "EXGPs or gHgRnp E?)ﬂ ot Pefiredhiersiny  sub- gr oups or

exanpl es thereof as defined herein and a

phar maceutically acceptable carrier. 10 A

phar maceuti cal conposition conprising a conpound of
the formula (1), (11), (L), (IV), (V), (M), (Via),
(M1), (Mla) or (VIlb) or any sub-groups or exanples
thereof as defined herein and a
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pharmaceutical ly acceptable carrier in a formsuitable
for oral adm nistration. A pharnaceutical conposition
conprising a conmpound of the formula (1), (IX), (ill),
(WORMGAES 3 or or any sub-groups or exanplRET/GHIGN6H0IS?
as defined herein and a 15 yharnmaceutically

acceptable carrier in a formsuitable for parenteral

ag nMandogipstat oDths fdrmula €y AMP{IE), By (ﬁlmt\rm‘miapwn)( (VITa) 9r (VIIb) or any
t )

a ms'EU %&uﬁ%}a 8@% 1eAh&gkﬂ g&%ﬁ&& e%@ rﬁg{&g?ii@b E:l&o%ﬂr)letms (F fgetment ofa

(| V)ﬁhs&'aef’\ﬁjtal Héwr}bedbwa) (M1), (Vila) or (M1b) or

an T A Rt Pl B v Rpor Rl O, &R Bl ox vy

sui paplyeulf-mpups ot eanpleobged s defijed heminforshe minutiphuly \of a B@dicament,

| Nj QELrkiR he AledkMHSik RPany ofd & elemymusesfdehﬁba h&%ﬂul a (1),
(1Y, (i), (M), (Via), (M), (Mla) or (VM Ib) or

any A pm@smwsowosmmmgtam@mﬁd a&ha:lﬁfmuw@) By @IIv), (v,

2y U CVRE TBLOaTG crmdATOBIPEF R elt i e i oa o

des@hﬂﬂb@d“m@lym@ﬂh"@rel n. 25 A conpound of t he

f | 1), (Il 111 | VI

( u rr%yph%aﬂ%t:qugsﬁ mﬁpeﬁ@wgﬁw&aﬁ%om@w & bﬁr‘%@ ZPQH&HDe@V) )
t he r(mf(vms (VEJE (VIERPor el onank edb-gitfies dr Bxaiviblea thefestias @ifined herein and a
Pr ophyha é\hﬁ%al éc%ﬁ@ﬁﬁa?ohg @5 ﬁ?&ﬁl%ﬁlinﬁg doll @

pat i ent who as een screene as bee term ned

as Asﬂhfmfuﬁéduﬂ(gl chnﬁﬂﬁmdﬁrcoﬂﬁlsﬁg a@&mﬂohﬂof@ﬁe ﬁl‘ﬁuﬁﬂﬁ' 8, am, av, (v,

C B v S R r et 1 P ot e B ot efnd i and

act ipdracewigalyrsdeptrldp@frier BQ forfilseitable dorgbresterelndminisnalionf for example
the ﬁﬁm&hﬁs§l'l))adn§lh1.lzaauorl(l I I) (IV) (V) (VI) (\/ a)

(VM1), (Mla) or or any sub-groups or exanples

t benebmasufal tagesia thpishg b c$mumﬁuﬁeaﬁwae(n0(mm a, (v,

OLCOTFL] G LS AT SFoplle EPLaror e
WO 280648008 5 RETHERRE 61 @@cms@tabm Forsiptrayenvad (ia ddrhiaistration by

beem;dedch prRed as suffering from or being at risk of
suffer| ng from a disease or cond|t| on whi ch woul d be

SuSQed&hp&in& of e For@alh (TR ), ALY (TVR (€0 h‘gﬂj {\dIz) or (VIIb) or any
aCt| a a| ns i agnosi s

and %é/“tp ﬁcs thc%lnf? gagge@srﬁwgorélfe 2 Elﬁ‘g'fel?e i on ) medi at ed

by A@uiﬁ'ﬁ&ﬁ@ aas 0B A RerdR V\ﬁ% FRFREek 3RiSnetiods SELAEH %?mﬂ as described

patlent to term ne ether a di sease of cond
f r ofFSNAPEE RetBife patient is or nay be sufferlng |s one

né&ﬂ%%‘gvb %&%@fﬁ@p@&% gi’ﬁé‘br Wy %tqvﬁm%r (‘(Wpfr ) g any

| t sibSgrévpelireRdugptes thembe ab hufineli lﬁﬁiﬂ&“ﬁ ugi m treuhsl exit ioPprofliyddis of a

which th t I { bl t

b ateet SB AL EAtoR b e e D G iened APHRE et srpuined as

( |) muffekiby fm:sl}L bl Yeing(ak N9k, of @ﬁ%e:mg &oﬁJVi diseaééﬂra:bjl.lmﬁdﬂ \lvh])mh w?tﬂd be
ny. su r..exa S ereo

o ibornbs v b Wk nd hRRE e RlinGA SRR, Sideb ors

this section, as in all other sections of this

ap ]Pﬂ‘haaat ompmpuwhxt«st‘Shetfbrmuladmt(Ex@]I)L @d), 0o} @), OISV, §¥ella) or (VIIb)

re glra’ﬁ %%ﬂ%&e%%@ﬁ@r@ofqg defiQa : neig :&er Tianutac nctffug:lehmmnantfor

sub ormy as def
e treatmant or prophylaxis of a chsease state or condition in a patient who has been
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form“ ée (||)(T| .I.) (,V) (V) (_\_/I ) (V|a) (V| |)

(VMITa) and (VIIb) and the term " subgroups' includes

all 15 preferences, enbodi nents, exanples and

pA P985 conpounds defi ned herei n. Mor eoveCT/GB2006/0MH382
reference to a compound of fermula (1), (A, (II11),
(rvy, (v, (M), (via), (MI1), (Mla) or (VIIb) and

S Ubgo AR hid@ie80dctéreled e Ay i‘ﬁmﬁ,@[‘ BEing Salsk 6 suffering from, 2
sol vates, isgners,

au N 0Xx
S st g A P EHep e P S ert VR fompgund heving
dlSﬁMﬁ%&Qﬁ@ﬁ| o, preferably, the salts or tautoners
i somers or N-OXIdeS or solvates thereof:- and nore

g oI 45 ?gldy%er e di g’g%i?%gc' a.t?dr ﬁa%'&?g?ﬁ %JSQE[SE lélfa@(érdn%ﬁdi%n m%%ated by

oW n ener prefere
andHgh90, wiii¢h methudsdrcainnmm) |s¢;reqnmg@a:@hmm d%lermme R&ethmeodlsease ar

submgd'?ll nlf{l ons, exa Elzaglg a% ﬁr%gé: msnt unI esgﬁmﬁ1 would be

c ontusoeptitlertbi treatmesst wish  compoyad haaing aptisfityraging SspR0; and (i) where it
for H%tgca(téld) thgteﬁg : cﬂse§slga3r| cgﬂéhﬁ%s BEm! ﬁfﬁ@ﬁ] T!ﬁeopathcﬁtei% t§1.% ﬁﬂf@pﬁble
any sub-group 0 S ornmu
anythpreaffee a@met:naa @b Téﬁ a#pn@comewdfrf thn fergala; (He), (JJI) (IV), V),

C 0 n e@rﬁb ﬁﬁl!b ttﬁéreof as defined herein.
6@”@ & ' et2?§§9% Egaggroups as used herein
Eﬁﬂ&ﬂ?&gmﬁggﬁﬁghhﬁﬁmﬁonteXt i ndi cates ot herw se,
I nclude both aromatic and non-aronatic ring systems.

Ell}usebtmn %Xm& seénugs gfe guifu:m : O&Yegal. Jﬂ'.'lg c@ﬂgxt indicates otherwise,

eroc IC gr oups I nclu IN 1ts sco
refammw 3 @mpmd ﬂﬁﬁﬂmmeﬂﬂ“dﬁéﬁﬁqbﬁfa@é &t forﬂp%ﬁr@uaaﬂqﬂpﬂd herein, inclnding

fo:&%yet@t(ﬁg @ndeh aivy (vad! enn eh) ey (vosy.el ke teﬁ]!ﬂdsubgruups Sug.ludes all
|CcC.rin r UC roups
e R e

exanple, 3 to 12 ring nmenbers, nore usualléng to 10
Mareomg, srisfersatedto aompayndel femuMHo@Q»d}ﬂ)c@‘@r 60pS D f ek FGhpe 1) or
(VABRhPuBed@psIherdhf mbluddd ;onﬁ formEl dalB, dolvites, WOHHE tefatomers, N-oxides, esters,
prcwsi ] isbt'gliuf'g'ﬁi?dg}:ir@ec{eyi\?ofms %%%g%éllsf @I& %%Jaﬁgﬁ%%mjogmtomﬁs ar
isoprere foe Nedasldys & solvates thPrP@ ﬁ%hb@lﬂ greferplynthe salts of tayjogprs |oF dl-oxides or
soldfiQWRREAr € those containing 8, 9, 10, 11 and 12 ring
nmenbers, and nore usually 9 or 10 ring nenbers. The
Thb &mm@geﬁgtﬂlpre&rem aucsthan ghiall applf te esh bOHR g &EFS", RDBY RS, X and

Xz:gxéac}é‘cg nt\}fa\ﬁnu[a Hﬂ% dﬁ‘é nsgjgr i shar g cfb %d%glgng : Its‘r’]ig}éss tﬁéﬁﬁtﬁ)@iﬂdmﬂes

othﬁtﬂé‘iﬂblcycllc group can be a fused ring (tmo 5 rlng

ers s are bot Spi roc (9
A ETBB S AR B Rl S e & P nt Rl fkagoouncs
within formnle (11' nudgnmefgelmss o m@dﬂmﬂr@ﬁmﬂm ﬂhﬂg:lsyext rquees otherwise.
carbocyclic or heterocyclic groups can be ar
Refremess taiogrPocylisppd “heterponglict mraves 8 yegd hepin shaly M'%P@ﬁlt?éw?ﬁ indicates
otH¥PWiR, UBMAd bith faramid shd n&@axammg Rndyaess, Thes, tfer eRample, the term

“c%'g‘ \cﬁcllm afiC etk n?chc dg%a%i <;1(§sr ﬁﬁ)tlr? }?@scog aLQrR%X en!tdn%m%{a;ﬁ#‘ Qnsaturated

arona Ter an t'eroa
pamtsléfosawe‘qevém fully sgfarsisd eﬂr‘awm@c Fdetrron i ing Stéﬁﬂ%plﬂiﬁw%gmh groups

m@ﬁa@ﬁ@ﬁubﬁh&@@f@ﬂ}c@ﬁd Bntilﬁ 'fmxau@fe)d to 12 Afk méhHe] B¢ Yeually 5 to 10
1 C

clic) rin S
ring B EAERlone pposr uf e a e b bR £ T g mombers
t hat at Ieast one ring is aromatic. In such
pol ycyclic systens, the group may be attached by the
aromatic ring, or by a non- aromatic ring. The aryl or
het eroaryl groups can be nonocyclic or bicyclic groups
and can be unsubstituted or substituted with one or
nore substituents, for exanple one or nore groups R10
as defined 15 herein.
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The term "non-aromati c group” enbraces unsat ur at ed

ring systens without aromatic character, partially
saturated and fully saturated carbocycl i ¢ and

hebesemowodsi c ring systens. The terns "unsat ecaicadioc/ansk:
"partially saturated" refer {» rings wherein the ring
structure(s) contains atons sharing nore than one
mMﬂhﬁﬁH},ﬁB Bon dorl exfimpld h @ 7,104 pﬁﬁﬁbl@lﬂlﬁ Gaﬁlgﬁﬁaﬂﬁﬁm OﬂﬁﬂmPItas of bicyelic

grgﬂé: &r*: 91 cgl%}x? Llfsé? elgallan d?z%ngﬁa %él?all B_m-elo r1a§ membcrs
Tﬁ&h.&ﬁl@‘bizﬁﬁ&’easaxﬁﬁ HRfRinMFhkbrk kdDdrlp p@l&%vebﬁ& wﬁ@qomm eﬂepﬂ%uch as way

Sat ur ted. car r o | e .cycl oal k grou
3 ook S B By 2P 5 %aﬁﬁ‘isaﬁ%@%ﬁ% %sw%*r beca fasel sing (o
ringmgbe's $haed bdlettoiogs)ompirdcpip I(ongnmmmmmyrbem ripgs) Gy, bridged ring
(tﬁr&rorﬁ&@méﬁeﬂglsm kgg}y}m ycI ohept enyl and

cycl ooctenyl. Afurther exanple of a cycloal kenyl

Thgr casbpeytli: mmimh;mxe Ryvkps daX dETatyb 6r Bterbb@l QEAPY Wdvingl IFREPS to 12 ring
m b@rs nBE}Q q}é&:llg c}:'roﬁlng t?llgéﬁ%én%g@errso t’”i'gcn m)g'glm nQ.Is{ rhoere,';nr refers to a

to twe erin usua
wrbiovéh% gounchaving ﬁ@%ﬁﬁ@r@w et dopr bettrgary 1 dsouspd d;aerﬁn be degote 4

hefefuicyciX gitpp Byving ardnal© cHAREIE I tephs St ﬂﬁ@&&@a@yl" embrace polycyclic

e PR gonl i ey 4 et sl one o
argreati e reicl palyyseliorsystapy, thagrourf may Yeunttadied biethe mpinetic gingpor by 2 non-
ardrhhBi€ Ginf, | Vﬂe 92 TP G Bfd arld Fﬁr'gﬁ:ts ERBE xﬂoh&gclw lﬁ%?ﬁcakrgupg Rnd oan be

our. heteroato cal | se ecte
“ﬂﬁl}%ftll‘gﬁ‘é’ﬁ “"stﬁ?}? Wﬂ%ﬁ&mm oo $op$a@plp gnetop more groups R as defined
hefegt eroaryl ring will contain up to 4 heteroatons, nore
typically up to 30 3 heteroatoms, nore usually up to
Thy ‘term Gpon it Eoup” embrgtes WisatTalpd HRgHtemS Wit et atomstirckibaveqter, partially
safiiRed BRL R ftdthted datboeycBOdbt AbiGeydlic ArRA$denB) €THE kdds “unsaturated“ and

039505108 s L6088 0oLl LT 30 o o
valsyae ibokidne, thoringonfaing 4t ddadt pnevoultighalwnd e.as G=€, Ch@ ockisE@ banfl. The terms
“ﬁﬂ shtﬁ}Qthi Can@ ¥saalidi® Lefor td irdgh QEE herh Dre %rll.lﬁ.litg)::l e Holl& Wﬁng atoms.

hasj c nItTO en_ atons resent int er oar
&P&aﬁﬁbwﬁw &WPW@"“M?“YG'QHLEH &rops ufpiasdhelopt Buraly U AT—
grauip$ thehuded dyblohbznjrl@aﬁlpi Badefihddvidlow; for f.xm:l:tpie- cyclopented) cycloheptenyl and -

0 I f fi
Gyago(ng‘gé& %gﬁé% er oal @’?Qggg%%@? ° mﬁéﬂ%u% rgsngt I : \r/net ed
mﬁplaw haérsam emme hnbiceRiie AR, blv:?(élﬂ]ggﬁﬂsoéoﬁtamfng 533 e to twelve ring

azol oxa oxatriaz soxazo thi azgl e
Soap E“afbfﬁg ’g‘f%mflrw heferopRY Pewgbee@wample a
Emmtﬂr@sar eif ngmieretondneryelit rivgtoes bigyelid styetard femed itdm feeddfivb and six
mettbéred R slolr Hed ﬁgedt & W&beﬁj&dr}ﬁl QIY Bf‘%v'aﬁ] 6F a fobthBY E ' tﬂg fused five

eﬁ’é“m I ne and tri azl ne, i ¢ heteroary
sredyanes. Fieh SR ontey vy rtwﬁut@éqr éﬁirea@ﬂfsrwﬂ}aaeleawd ftm nitrogen,
sulpigin arelrogyged. My plobliyertl: He@roarybringQyill Eontiiartp @ £hbtétdaltghs, more typmauy up to

3 hgﬁﬁﬁt%f lngxg %ualh?upgg 2, %orr e nle::#galng g&&%%m In e%bgcy men% the hieteraaryl

ring me piepstroe émmfrmatom-c?heamgmam mﬁb@ hqteifﬂgryll m&mm basic, as

in the ase Of arﬁﬂﬁ@ﬁl’ﬁﬁrﬁﬁ’ndlﬂﬂ@: ﬁﬁbﬂﬁﬁy AbriXgsid a0 tite dabd\& Em indols or pyrrole
eeteroato l:'%r) rroleﬂglngmg tﬁ oaz O i
nigd B, A6 et ’h“a‘ G o tengenytons Fagpond iy th Bekeroird £ Jiading any
mpmumyabmmveuﬁtﬁlmgﬂﬁukbdeawmaﬁw 5- or 6-menbered ring
containing I or 2 ring heteroatons; f) a pyrazine
ring fused to a 5- or 6-nenbered ring containing 1 or
2 ring heteroatons; g) an imdazole ring fused to a S
or 6-nenbered ring containing 1 or 2 ring heteroatons;
h) an oxazole ring fused to a 5- or 6-nenbered ring
containing 1 or 2 ring heteroatons;
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15 i) an isoxazole ring fused to a 5- or 6-nenbered

ring containing 1 or 2 ring heteroatons; j) a thiazole

ring fused to a 5- or 6-nenbered ring containing 1 or

2WPi2eg/1998%3%er oat ons; k) an i sothiazol e ring fREFEH2006/001352

5- or 6-nenbered ring contaifing | or 2 ring

heteroatons; 1) a thiophene ring fused to a 5- or
Examplenifdive themberg] leeniagl goupg inklnde2buo are Jotrlinigd eyerole sivanwhiophene,

t [ e 3 azole, iriazole
il 530 4, UG8 B, SRS e, i
“%V@P@ SIYPs: rlng fused to a 5- or 6-menbered ring
het

t ai_pi.n [ s t X d. a .. .
S0 BE AT retiofty YesDatt P bl Mg T n dpnig®hy Ry, v
m@éﬁh&ﬂﬂﬁﬂ%ﬁﬁm@ﬂ%WGS ring heteroatons One sub-group
f hi cIi het er s consi st.s of groups (a)
A Pigyel e EGYP T %e gr xtimre s R exanpl es of
3)bi cydbbbzenchiat Brwas y - ogf-oemplered oing @inkining 1.2 dr 3 vieg hetandatmeyd
byl ' ngpfrx‘rl:ﬁﬂ-c%& ﬁméﬂ@& Q%G-Heﬁﬂﬁered%mn{aﬁﬂlgrll f‘cg'Blrfﬂghé'ﬂQ@atoQHI

are not limted to im dazothi azo (e

i i GR¥piding ting figed LA enb %ﬁ!rt!rerewwﬁq%%} PFi2ding Byteogiqmsy
i M dapedlenng-feskd 1Waddz aléanembiied drigeoitaningsy 2 o @i hetbroatoms;

bi cy,

O] b YRR X} 14 G SAThpLakiEe of s hafRRELEE
Dnot awmeealsﬁ@edde A 2198 f-msmbesesTing Pﬁn@w@ﬁ@r 2 ring heteroatomns;
gbenzi midadehins fuﬁe&w&m{l@mma ﬁ@b&ﬂﬁﬂwzmmhmmmms

be nzi §:? Z ol ﬁ:ﬁset? % 01' G%e%b%bd rf}zl{tﬁl%}ﬁzhloal be ﬁheteroatums;

|sobenz s oIe FSOr R
i ndeh iserazold sngiferedloiarfeor Gpmm‘bﬁei T{ng ceptainirgleqy Em:eg heteroatoms;

jau ?g;ﬂ?&)’lﬁa rih & £5- opﬁlﬁlaﬂﬁa@ F.?(% ggﬂgjlginﬁ € m( hetgrgaioms
0Py 58 BorBroleyish BB 5 i Binpade B Sonialiat i £ i st

I} pyr aztodpbe ringifusie t £3-gr 6-mymizered riog cébpﬁmmg by2rdr d iringheteroatoms;
mfl O ldl%ﬁan @b L ar or%’iﬁﬂﬂér&ﬁm@fcoﬂ&i |46 Br}ﬁ:&%&%&éﬂs

group contalfpﬁg fused SIx nmemhéred rings include

ﬂ)b ut @ °%ﬁ1°é‘°’13{b“tm3 t°é‘(§ orS-tepenbersd ‘i‘%é?“‘?%h PR fipgcheteroatoms; and
o)C hr arpiperttyl irfieg fiwadnans- ochimentered ring @otgining METe 3 riofliscnRatoms.

WO 20061109085 PCT/ GB2006/ 001382 14 isochronman,
OnseuizageHpo birycliefiatensiil pyre sonehofaroaps (Rde (ched i) & @rabnee;

p r|d ridi i noxal i ne, ui na oI|n ol i ne,
P 61 D b S 5Ptk B B S doeefrhotier ive
mmhbreg rring pinghiide hiatt eared awty limiger! Ofu pisidazmdydazols 68.gp jnidaty(R,1-b)thiazole) and

: i m dazol yl, oxazolyl,

oxaﬁg%geﬁéjhg%gl 2%131?;@%}?5 I'soxazol yl, thiazolyl,

Pahﬁﬂméxﬁﬁﬂhy b bipyLia h&érb(dryl gRytpa Zdnﬁifﬁng DYk | nbbATbI8Y |rmg fied to a five

d|n riazi triaz et azo
B e, bl gt bSERo. it ity bonsmact,
qubnmmbﬂ benpmxg@m ommleszqm@@iem ynbbanzofuran, indole, iscindole,
indYRRRD X AUG R sy Lsom&\ﬁﬁ@ h Zﬁlﬁ&ﬂoleap}qmlopynmﬂme (e.z.

benzi h|e oIe oben [yl, 150
ORISR 58 yfrmﬁfﬂ {ﬁlgalﬁé 43%@%31 By iRl Sgbdoe ma
pya?dcﬂqspyimne (g.gamae:é@[;l,&m]pﬂahm} grhups,benzodi oxol yl ,

chronenyl , isochronenyl, isochromanyl, benzod|oxanyl

Pa&lﬂﬂﬁd"ﬂﬁ-’tlﬁ)ﬂf bicysdie heisceapyi WPES CRE BT zf!mﬁ? pix membered rings include but
ard) Mt | B b ﬁhlﬁb}ﬁe, MM IERAINR [chrBidn, 1EHARTBBLO lchrBMéne, isochromene, chroman,
cinnolinyl, 10 phthal azinyl, naphthyridinyl and
pteridi nyl groups. Exanples of pol ycyclic aryl and
het eroaryl groups containing an aromatic ring and a
non-aromatic ring include tetrahydronaphthal ene,
t et rahydr oi soqui nol i ne, tetrahydroqui noli ne,
di hydr obenzt| uene, di hydrobenzfuran,
2, 3-di hydr o- benzo[ 1, 4] di oxi ne, benzo[ 1, 3] di oxol e,
4,5, 6, 7-tetrahydr obenzof uran, indoline and indane
groups. 15 Exanpl es of carbocyclic aryl groups include
phenyl , naphthyl, indenyl, and tetrahydronaphthyl
gr oups.
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Exanples of non-aromatic heterocyclic groups include
unsubstituted or substituted (by one or nore groups

R10) heterocyclic groups having from3 to 12 ring
nweizensassypi cally 4 to 12 ring nenbers, an®CTGR2$6/001382
usually from5 to 10 ring nebbers. Such groups can be
nmonocyclic or bicyclic, for exanple, and typically
ispréipead, r bavectioan, Sqtieliging aboroxzineg baendisdine, (pyddeyritinsal dujtoxaline,
qﬁnagolﬁe etndfind) BhtR1 A6, Wi And ARG, gropf, { YPI Cal Iy

sel ected from nitrogen, ~oxygen and sulphur When
ORd HuBatatp uﬂaemoe@egrbups lebnop¥Bes, pylWi?B prrdiy), Sfuaal Lmﬁnyq;fmid&alyl oxazolyl,

oSG0, S Bt Trihen BBl Bt e
Pyrigdin a frigriayl. djeplvl Ermelyl, nwmehnyés:se@uglmyés benafuranyl, beozthienyl,
cHr@iabyfil Y ocHreti=Ai, 2 BéhzintHa@YAN EYenzoRielll, C biBisQREMNET benzthm.znlyl and

be‘ggéo%dz&g' Lgo%émgb %%llurl]duﬁ tj%hu%/i 5101.1:11 uh%Blhle %gl di t‘ﬂj yI {e.g.,

am ne nol
ﬂ%&»‘@ﬁ: |E@E&Ph @éﬂmﬁh drizedioxolyl, g‘-hroawh nsngwmwls @hoﬂ:s)manﬂ,ybmudioxanyl

as Bac |&?nghﬂﬁ§tﬁﬁ§bycﬁg 'S%ﬁlmgﬁ%lﬁfels %h&&ﬁn?ﬁ cmnolmyl,
Plﬁ?la%fﬂl cg“g ﬁfﬁ'ﬂﬁéf Pe), cyclic sul phOXI des

E&)ﬁrﬁllsé &‘ ?lﬁ%y@%ﬁ%ﬂ'lhl onor I ne&]ﬂ%{?}%ol t S ﬁg gngdﬂn an%]—aromatm ring
go otF%'kY phthalens, 1y dptraydznipequing linss rﬁr@?lyﬂ@awl% ofitydsgbenzthiene,
d;ardmbanhmm CpAtiigidrHte ol QdiGdneC bekdbRB)d0X0I] Y4,9,6;7-8tral@&obetizofuran,

mmmhﬂﬁégﬂhﬁgﬁ' -one), 30 In one sub-set of het er ocycli ¢

groups, terocycllc groups contain cyclic ether
ExXRpI8d df ©8blcRtE arfiSerdubs indlfde 'bﬁéﬂyldﬁaﬂ;ﬂﬁﬂ mel@'i‘ qﬂtﬁﬂﬂﬂﬂﬂ&l&pbﬂwl groups.
cyclic thioether noietie
Exaaplesdfyrsn-atolitiphtemneydia @rcﬁipi hblﬁi&ahuubstmt&i drCsubufitu®@ (by one or more
gr!éﬂﬂb RE h%ﬁrog}eclug ﬁrlmaﬁ h{l‘ﬂl&@(?g{n % 22 Irurl] egl? )tlylla gaIlQS/r Eiltcp {hormg members, and
merg, Pﬁﬁﬁbb?‘l’"ﬂ’ésm 1@ yipg ymembery| ﬁn@rmwms beamwomhmrmmr@r example, and

typidatly Rt fréi 1 Qo 5 hddrauitnd fiRQhemben (mu%s?@?@@%@?@%&emamm ring members)

382 15 f I
tyl?11)on %%?rg@np‘g# @@ﬁnﬁ%ﬁéq@wgﬁpg [ LTEP(JEZCSI- ° 6- and
Wﬂmmﬁm?fs %ﬁlseﬂp ﬁgﬁy,%h'eﬁ thehl%l% oy ﬂﬂc&l‘c gﬁﬂd"ﬁ?ﬁ 'groﬁ)]% gx'nﬁty le%.gt 88 —8-,

Sé% Ss i ncl ude” nor phol 1 ne, pipérid
-5 dlnyl 2- plper|d|nyl 3- plper|d|nyl and

I [idin
Th%h&l:r@%[: % pyr 01 | ﬂF’j mgééeﬁ ?%!g Iaég%%&ahydmfuran and
dﬂwl% §yelip ﬂlmﬁvrrawt@? (mﬁrlﬂqory rtvarnl)ydmﬂucmm eidlithishrdraclic amine moieties
(e.glizbiv T oyclR aﬂiﬂéﬂiﬂiﬂ% %f 835 in Glribyiding), BicBZ@loSnides, cyclic thioesters,

GY%II‘:f-‘-:ﬂ{t%H%}dr Of(t}rggﬂﬁ ut glg ooy L ﬁ%&‘g‘?’g e@% gﬁg ?slnpholane and sulpholene),

cy¢liriselphenitlds nayelici snﬁobtmmﬂesaummm@matmnmmotf (eeg. mibiphelin® bhidfipmorpholine
L 1tPY5:8%Qhd BS.

“ % %E erazi nes gsfl bogme)a?mhbr%&%yﬁs °gl|’°3°zr %ﬁ'“ps%érjtthﬁ% Bifting o cyclc

ur WHI%%a?ﬂémﬂﬂ%h¢¥ﬁP%%Drphol|ne and its S-OX|de and

In neséuﬁ-seg )c(:f ﬁie%erc‘cﬁ {ctglro %r | t hl hgcly %éﬂt mmatxes (e.g as in

exa Tl
tetphydefasncind, dwam), w@ﬂc leettplr pemtledl(msas mtehalmé'omiophmhydd dithiane),

cyd¥c Rk HofRBes (4.0 SONCrRIBAIRY, Fdic SMPR& e O as egpﬁﬂ BIQIIE%H Ipholene),

onS|st of satu groups suc

exdt Gl e A e s Pt o RSP,

thlonnrphollne t hi onor phol i ne S, S-di oxi de,

pi perazine, N-alkyl piperazines, and N-allcyl

pi peridi nes. Another sub-set of non-aromatic

het erocyclic groups consists of pyrrolidine,

pi peri di ne, norpholine, thionorpholine,

t hi onor phol i ne S, S-di oxi de, piperazine and N-al kyl

pi perazi nes such as N-nethyl 15 piperazine. One

particul ar sub-set of heterocyclic groups consists of

pyrrolidine, piperidine, norpholine and N al kyl
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pi perazines (e.g. N—nethyl plpera2|ne) and optionally
t hi onor phol i ne. Exanpl es of non-aromati c carbocyclic
groups include cycl oal kane groups such as cycl ohexyl
awo 20s1@ogspent yl , cycl oal kenyl groups such @€T/GB2006/001382
cycl opentenyl, cycl ohexenyl, 1tycl ohopt enyl and
cycl ooctenyl, 20 as well as cycl ohexadi enyl,
Examplesy efomeppElicaemaronatiy heggnarpielio geoppst hahwdg | 5-, ratd demibmy monacyslic
et 1 %%@hpm O Np AP ek dmph@ | RAY Cﬂ-ldrgmgﬁeo itperidthe® éa .£. 1-piperidiny], 2-

PBaty crpEdihds Tt o A LY

pyftolidiny&in dpysiolidonss nipeee d (28bgyan atoe d 48-ayrix0C ydikydeothidphes,  dikydropyran,

diByctEbfiuc ) b daas:e &g@ﬁ%@%&%@%@tﬂgﬁ %Lho%g §, tetraydropyran (e.g. 4-

ohex
e PO, P o Oulioan seas (i 8 ckslne, pyrzolidn,
pigrwrzine.i bt @Bl ypipeneriner snahr es }gﬂ:@tupsm&rbzmwrmﬂwl dnrﬁmplas include

| i
thﬂﬁ]@x‘ﬁﬂﬁ’m@m RSk Uhnd 5| Sydxéﬂfa Q%Ewes A %‘{Jﬁo ?C?% L examples

cloalk | groups.
mg‘ff% ﬂ‘ﬁg %EP?E’&%““CR’W%EPFO“&?N‘EI“% Eéﬁmﬁylllch ﬂ%%ﬂ@plmmeytﬂme

t
0’&{?&}" gg‘?gé*‘é*s?“%&““'“f&%l“ e %‘z‘E Frgﬁvéﬁwfé‘g ﬁﬂaf“%eéwwﬁw azstidine,
PYﬁalfdﬂeCmPeaﬂm @%hobﬂﬂeﬁquﬂrphﬁhnei thismorphaling |Sfdiadide, piperazine, N-alkyl

ptwm@[@mlglﬁy&uhgs groups include bridged ring
systens such as bicycl oal kanes and 30

Amgthahiubyet | of ablcaomeaic detetoore i e h:o:bztsm(w Q:Simﬂidﬂﬂ, Sipepibiaé Bnorpholine,
i ’ Ss R
th%ﬁ?ﬂpﬁﬂte tﬂ&i@f&ﬂgﬁ% 5 IE rc]ig:g:@% S]%%]gar ﬂﬂt\?\ﬁ-&ﬂﬁ? Pi \%raz@eﬁ gsgch a5 N-methyl

1W§ﬁ%?% nore than two atoms, see for exanpl e Advanced
Mar.ch, 4a Edition, Wle

o nic Jerr
OD'E H%ﬁ hs%t of Ecﬁgéc@glxc%fpﬁqg%smwfé gszro merg_;lyedporphnlme a%d N-alkyl
Pllmﬂiﬂekg éQaE Nrmﬂylyéglmms): aud@bmoddlytﬂnmmho[xﬂ 2.1] hept ane,

? bi cycl o[ 2, Zﬁwé:ﬁggane cIo[2 2. 2] octano, aza

xm ?o‘(fe‘ﬂﬂ@@s@ E mpso@gl xyelgidiane groups such as cyclohexyl and
cydiopentel] QfBalRnl]ppibosveh astryeyehelyd cﬁlola}:@ﬁ’}l ady€lo ﬂéﬁ cyclooctenyl,
as QE]F% Egrcgﬁlém@ien]y é&% u%&&m pt@!raﬁ:}ra%u then:v rHjJeuahnyl

emils

Prel'm@l Qm@-hx@ﬁﬁﬁﬂco Eefbodyolit Qfedipd) al?b Yodnddf k! H‘mgm& %iu{sxe ﬁnﬁ?e?a@ satnratud

mo ccr]]]ad.e herein to carbocyclic and hetérocyclic grou
P%g cé?§00ycllc or heterocycllc ring can, unless the

Ty bSdprek Q@'tﬂi‘@é R5ir, il eaﬂ“s'ﬁ ?na cgﬂ?.u-e{gesdt ol efl lblys F51, Optionally

subst utedbwg one or nor Ueh rou
5“@@W@%@%&P¥%’ ﬁﬁk@@@ﬁmﬁhydroxy, trlfluoronethyl
nltro car ¥% am no, .nono- [

ong S 3"“‘-‘ of P e b, B e e, oo (o s o mor

rocar am no,
BIOHWVR gﬂcﬁlPQymciS‘El'@lms ¥R partivglarlyneoasd smonacyelicogtpuph- €26 cycloalkyl groups,

Exéﬂ]:ﬁ& Q:Jf'}uéﬂ/ éﬁ[oﬂlgg) 88)291 uycf%x%ﬁ kclo%é%%&pm%l}, q<ejghexyl and

cy@fg%é,l 5 t@[aca]lly @ﬁ‘“ﬂﬂ?ﬁﬁlﬁ@’é‘ﬂ’uwh gspc}gg@p/é fod eyedghepcyl, particularly eyelohexyl.

avin 0 12 rin
rull SR b S BB g e i vlonies
azabicygloaikanesygitho @mb)bridmdmﬁ aystems 16 gouepdly ilésupefirrbd/ By bridged ring
sysiBE"gs GeiBSing bRk §1 WS Bfhs §Ha mo%%&’agm%x%a £ @Laﬂxgﬁ Wetvanced

ni tro, mong- or di-C

"f%%"a ey e M A B R iy TP omosy Boege 131301998 dxampes of

bridggdhing systelny inahwlartidyelo[2@d iHoptang Clzi-Bicyalo{h. AN heptafe; Bisyoldl2.2. 2Joctans, aza-

groups having from3 to 12 ring nmenbers and wherein

one or nore carbon atons of the Cl.12 hydrocar byl

group (or Cl-1 hydrocarbyl group) may optionally be

replaced by 0, 5, 50, 502, NR, X C(X2), C(X2)X1 or

X1C(X2) Xy; 15 R is selected from Rb, hydrogen and Cl4

hydrocarbyl; and X1 is O, Sor NRand X2 is -0, =S or

NR. Where the substituent group RLO conprises or

i ncl udes a carbocyclic or heterocyclic group, the said
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car bocycl ic or heterocycl ic group may be unsubstinted
or may itself be substituted with one or nore further
substituent groups R10. In one sub-group of conpounds
ovoteng/1¢%8smul a (1), such further 20 substi t remiGEgo0EAN 382
R10 may include carboeyclic gy heterocyclic groups,
which are typically not thenselves further

bx@ub[atzlz]ddﬁ@d blc!,'cﬂo[&B Tfobtie fat RzpBi@UR[321]@AEH O AN fietiafar kple of 2

br:dﬁed rm stgm} thel %mycg I[i%é%ctana nygﬁlé,?St ituents do not

CriaE™carn ocy I'c0 er o e groups but are

WRIDREWNEEs BigdefetefiCto LA dib @ndglreﬁﬂa lic %;rblﬁats etk @Hﬁbﬁ@hd & beterocyclic

t he definition of 0 e sub t|t
g A B S R PG R o 58 by one or mor
suprtitwertt robnooR'f setetidiomf lelogen? Byden ripfluerome tylroyaeo, tofte cgt#xy, amino,

m&gnummdggmﬁbgﬁﬁm Contbooydft HRHRielobRe gﬁ% sq;avﬂ,g frofl'3 o 12 ring
PR i T Hlaweﬁna o ‘Pfé%%?fo R Fme S SO NES

SQRBRT or DR S mitl R iseelbcsed cﬁnmthh&ommbwcladpcamqulm BQups having from

3 {8 (3 rgéyil@r.-r& o S BhNGIE oY GBS d WS BeBB e optionally

rou cent 'groups
subsgigted foi ong PR Fi'c"f" Wébs irenfotslectdyfiom BYdroxs @ooBAIERT YO Biire [farboxy,

aninh;e :muﬁ:r- eor afi-Cas hechrdimyic bt dtardylmmife (e medo-36 di€h ¢ hphdcydbylamino),
bo c and tésrocya{c ﬁo EWS%&%: ?‘Er‘lﬁfn? g@r&: eg and %&9’ %Jflé gm%;e carbon

GTOC 1Cc ri € Sa er oar

afcm%tc'é the ulhw'al,m?jrhyﬁggupderr@xaq lydngpartybergum aee PW@& m&cﬂd by O, §,
smapmgmgcmmasm@tﬂp@ and S, For exanple, an
adJ gent f .substit dji acent carbon atons
ﬁe‘ﬁg}? %‘éhf’"iy' gﬁ’ ]a'?a}“ﬁore het er oat ons
and%pﬂpénaﬂﬂﬂﬂnéﬁhﬂ@ﬁﬁw@mﬂ kyl ene groups to forma
fused oxa-, dioxa;, aza-, diaza- or
WB%E%*&?%P“&’%‘F §’£PIP<}3‘I “@’?’UHEP orgacindes 3 frbacyclif o% hrtgroqyeli|@aqyp, the said

cafbiolysli dr el Hogps maytsusibstituted or may itself be substituted with one or more

...... 90 5 0

e golf? KOO D0GS BT TRRRMOGI A8 bl ), % e
subtifet| FURER RS Y. [TRpinde fGPriaw'Plﬁeor ketrasyqlip egrougs, oﬂ#tﬂve agniypically not
théngslwaqma bbb, AshoGk $05-Eioep of&Bﬁpdﬁ%h&‘ﬂMfﬁ‘ﬂlW (@), the said further

sopiPre e B sy e D8R rales PR R g iR o s
llsl‘eﬁy@r’m&eldyﬁlﬂhmsf& .generic term enconpassi ng

al i phatic,,alieyclie a d aromati ¢ groups havin
The sptvtitsens it LERY e ol theg ety R igore fhag 20 B dgen atoms, for
sxhnyik, 66) Sbre diaf (15 nonchiytrogen atthie req. mi iheé thius 2, &it 145 @d0, dr®, or 8, or 7, or 6,
org%:L%)dB G586, as defined herein, one or nore of the

BTons maki ng up the car bon backbone may be

Wﬁ&ﬂh@@@%oﬁ!ﬁc ﬁlﬁﬁﬁﬁbﬁh@%mﬂi Qe QMpaif) Bﬂdghhﬂ@nt@m same or adjacent ring
I OU S | ncL.uge a

I es .of. dr ogar, I o
s P Ry P I WS £ g & T 0 AL o ot roes 1
togethler Wwithy the C@Wd gerhkgyrl tatetoyﬂom by ehidathiveny hitdcked| mayafioon a S-memberad

he&%@?&iﬁ% a%- 8t @-hl'éﬁibmd%ﬁ\-h%ﬁmé cm%b%lﬁro? lhb‘t&‘r@é&khc%@“ﬂﬁmm the said
s can unsu ihltute st g

e o OB S oot M ki e ot Ao, O a0d 5,

For example, an adjacent pair of substituents on adjacent ¢arbon atoms of a ring may be linked via one or

more heteroatoms and optionally substituted alkylens groups to form a fused oxa-, dioxa-, aza-, diaza- or
oxa-aza-cycloalkyl group.

Examples of such linked substituent groups include:
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herei n. The exanpl es and preferences expressed bel ow
apply to each of the hydrocarbyl substitueet groups

or hydrocarbyl -cont ai ni ng substituent groups referred

t WORMOHMBESy ar i ous definitions of substituentPCT/GEIN06/001352
conpounds of the formula (I)Ibnless the cont ext

i ndi cates ot herwi se. The prefix 'C,-y" (where x and y

|ntegers) aspused here efers to the nunber of
:Egzg}n at ons a 15 glven gr up. Thus, Oa 14
ocar byl contalns om1lto 4 cat?@n at ons,
and a C3.6 cycloalkyl group contains from3 to 6
car bon at oms, and so on. The term' acycllc
ocarbyl @as in cyflic Cl4 hy carbyl ') as
u her ei n rel o non- ?Igﬁa hydroc rb gr oups
@ in parti a@ to al kyl enyl and nyI gr oups
as deflned herein. The term "nono- or di-

ERAEIEOFREIO Yo B8 sHBentsARe IS glgoriﬂg gﬁh Z%Brﬁﬁzé aJIdomcf?me Fluorine and chlorine

monosu stltuted or disubsitute am ne
ApRACPIY YR one or two hydrocarbyl substltuent

Ingﬂ’:ré)#&ﬁutiog %tf tﬁe?grlr?nd: 8{3& aof Eheg%r: uéaf g@labra? oaﬂgrf? g{s]%la]t:rerema'ﬂer the term

“hydrpcanodt dcp gwrr?psms %memalakghﬂmanbbydwmé alologtic goupe paving an all-
cafboiiRklabheandyonVitig Of ca@¥AER b g&ﬂﬁoﬁkyéééh@@ﬁ&é’dﬂw&{h&%md

can have up to ten carbon atons (and nore typical Iy
In gestaingased, gprvefined hérein, ae o)y ofutrelcmsm ghoff nRBIAE GXthe E2660H bicR¥one may

he@é;,ﬁ&‘éﬂ%&ﬁ‘pemméﬂmnpmtggg StRnset of 25 hydrocarbyl groups

having 1 to 10 carbon atons, particul ar exanples are

Exaihpl& tﬁfyhjﬂmm]ﬁj*b)&nuﬂf IﬁH]n&e kyl, chl@a]lg‘]‘%@l’:l@ﬂ%ﬁ Icarﬂfc%@%ryl alkenyl,

“’g; B S0 SR Jo? Hffestil %Blrlwlelzzm% Jar ek srows.
BeHPs cerbe@awwquscwwmgmbmryeﬂ bg pecorf hae mbwmhtem defined

hehﬂl r!ge ani loB) G/ préberdhons sxpressed below apply”fo each of the B
SR B OB ETo0 T g Do sact of he fyrotatyl substituet
gmugsﬁ% “CopHaii SRS TER, zup E’]F‘?ddﬂ’f”@,‘? V 5 defipitiogy|of substitnents

fﬂl@smpvmls ottﬂe fomla @mimssdheChr@:drydicane athbryfse. gr ou ps. The
term!' aLﬁy covers both straight chain and branched

The prefing “Cyy” Wer@gc Siflysare Ej‘@gﬁfﬂa@gse@)hergm feders ty the mpwber pfvetbag gtoms in a
giveetraypl | Theis, it ,, hPcl'rﬁlﬂ'bbjyl gTdruﬁ QB lom 1N AWEMby atén%ogﬂ aYdig.’.; cycloalkyl

I, 3- 2-
y%ﬁ Fﬂygg #ﬁ@ﬂ¥V? mgﬁgaﬁyhexylpgﬂgylts |soners
Th%ﬁﬂ‘l*aﬁ’ych&ﬁdfoblﬁbﬁ% 20k ﬁlaé%ﬂrc (%r H}W&aﬁﬂ’ﬂ'a@%e& L(?eu?ref %rtg G Bgn-cyolic

gr oups

art p Iar e
ot PRt s Al ol rﬂkswl B Ao hegsin.

ety r,nsgigr@ i 3%%&@*?‘ T a—

ﬂmee EToYR: Beafingpithen R0 op caﬂw mbmagrems ¢hat bzolp editzdm®om 1 to 5
carbyn@tolexane and cyol oheptane. Wthin the sub-set of
cycl oal kyl groups the cycloalUryl group will have 10
Preferrerimog-atomatichydaeddeyhgranipe ars saturmstigronysinetadk hlky! 3nd @elSalky! groups.
carbon atons, particul ar exanples being C3.6
GGWBY Su Mg ¥ ﬂxﬂgwbuﬁls hydrseasiypl| meppp tangliakeny ko gn curpm atoms (and more
typleslly| wpcke, Bldnﬂhﬂ'wneﬂtﬁﬁ) thnleBH ﬂJ@ Qordt@t réglihe rb?!ﬂem(léé' nwlltﬁrn the Tub-se.t of

en [ iSO en [, buteny
il BRI iy o 38 B gt AP 2
hydzqgisbyd @roupst sugh kel hydrgradybgotpk €. ICkSliydiocatyd gidupi dr IC; Nvdeocarbyl
P C LGy &e [
gm@psmzls v t“??ﬂF'@ LR gﬂerﬂigemmrpy@@b' ¥ @gé &aﬁgﬁﬁw kny individual
groups, such as C24 aIIcenyI groups. Exanpl es of
cycl oal kenyl groups include, but are not limted to,

cycl opropenyl, cycl obutenyl,
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cycl opeutenyl, cycl opentadi enyl and cycl ohexenyl .
Wthin the sub set of cycl oal kenyl groups the
cycl oal kenyl groups have from3 to 10 carbon atons,
NWPaEAESal |y 3 to 8 carbon atons, and par tACEEEI06/001382
exanpl es are Cab cycl oal kenyjg groups. 20 Exanpl es of
al kynyl groups include, but are not limted to,

valfd BYRwbin@idfl of v4lie® BRI OB PG, GY,10s Of Q4 Cs, \0f tulil &y hiyieocarbyl
sub-set of al kynyl groups having 2 to 10 carbon at ons,

e typically 2 to 8 carbon atons, particular

'I'hg éﬁﬂ?ﬂ&ﬁ' ctNefs bggl S:s‘.ﬁag t E%%Jnd G%%F?Sohm§ hEA rg%‘gpscégcarﬁ}héﬁ @PMkyl proups
b &etyly fea hURSEBEt By eﬁﬂ"’aﬁ@ ﬁ%‘ﬁ’ o %;gﬁyf dgentyl, 2-

.meﬂ:ﬁrl lmy,ﬂ; 13 aumektiyl/dusl layd n-hexyicind 8 ikeesssl Withiy the md:ﬁeibni eNod|growps having 1 to

JéétﬁL ﬁﬁc@mgﬁ?ﬂlﬁ ?tagr c,adjlarll %ﬁ'}eﬁﬁ Bé{whgf 31%%1 &&pg ® %l &9 Sikeyl groups
org ?%VEPB ﬁ gkyl

cyc r
Ex 8‘%@ gfuﬂ'fy, E@[tl n%?"ﬁy a.¥3 lrhg%p%g #n@é Bé# n@?u%ﬁna fyclobutanﬂ cyclopentane,
cy¢ighdxane mdkyyqlohem@elawmdhww%yf eyglagfioteronps ey eledlib groupgill bave
frotSd 108HRh RoR) GRINASSES3 Bl sleitben atcdlsk@itithlar edhrkpled Peing Ca.s cycloalkyl
cl oal | yl cycloalkenyl phenyl, benzyl and
%%%nylethyl gr oups mhereln t he preferences for and

Exgé@%ﬁéef%ﬁ(g% \;g:?tﬁs{}wnakdet b 2 Q e@bdlod eteéwﬁcv%ﬁ, Bfropenyl, 2-propeny!

| Inthis 30 definiti ub ¢ lenyl
(aiypisemenr | s e b Gle promonyyged el Wi g -2t of alkeny
gr&i@my bikeaftchrdal ety havt Dyd 10(ceboh atdms, pire wicﬂtyimb §@arbon atoms, particnlar

| f hyd byl
oximf 5N G Bherh) B B BUBREE) YL PCC s and
1&6\5& 'cﬁwaﬁénypjgﬁmﬁsl u%iud@nﬂt %Ch&alhﬂﬁiéh @,r eym@roﬁéh@h Félobutenyl,

vyvlgw%w§,|=r°w%mdlw? o Segheresst oGP SO £ brelgptkemygronps the

cy2GMehyl @@aﬁmmaoeﬁmm motDtyFitrdly O do $reatiion ; 'ﬂtDmS and particular
ﬁ& derein enconpasses al kyl, al kenyl,

exg?{Iﬁ'&nyl A %&ﬂ and cycl oal kenyl groups wherein

EdaRleddT Qﬂqﬁfyﬁﬁ@ﬁﬁ Ltfcﬁ.lﬂe diChreSno ipiked So, @thyrtyh énd2f(pspe sy lopargyl) groups.

w%}éﬁl tlln] g‘ﬁ’?ﬁgﬁ‘f gliy%?ﬁmléps %%% ioblotF EI‘O G%%C%E{Dglrs teIEc!r E@\'@&fg I} c}tt.: hgﬁ'bon atoms,
pattipdireadniples arg Empﬁgnylmew- S"dlsaﬁ Hynyl setmy | | a- pr opyl ,

E%%%ﬁ’s&?%wﬂﬁf%lwﬁ% b S e S R0

Exg.% r cha cyblgadlgrg{lklyr pcg&?ﬂcagﬁtrﬂgrg tm%@%dgﬁrﬂ?’? S&Eﬁeﬁ}leﬁd Q:YaIIW groups
mdﬁd@oxﬁ:ene@m bobegzyLhaftsge n, Phenylsfynyhi t svslo W@ﬂ noHdepegylmethyl,
cySlbbufyimethyl, By RE ARy 8k dYBlopeRtBd LuIPEMEE.i C or bicyclic

carboeyellc and heterocyclic groups having from3 to
Thb2erm§ Cyip yeiadedntyy] 3C 1 Ohydfdcabyd amio? e hydsecadbylyas Baet derid enqoinpagses alkyl,

a]lgﬁﬁbﬁﬁc%lyl Pt!gaf)%ﬁ egycgmélw t;m@ﬂgt sbe,haplauai qah eﬁl? Brofpt® Wherein the

prefirencesc BF By *gmBlsh oF sath 198 the Bé%{?sefiaﬂw M@@éﬂﬂﬂf&? dovgy Wihin this

deﬁﬁiﬁénl, y@ﬁduaamebcgb_ﬂ \ghoupdladaliag, elbdliyh rpﬁemgr, batlzyland phenylethy! (e.g. [-
trif

I e

prgtrte] B SFET e ihuPl SnE BB RleoBG) b sontng of syt and
cyhletliol atoyms| dng rrgpeatmy@r ﬁa«vﬂllwgmetcrclﬁaﬂﬁrg aﬁmﬁﬁé?bsﬂs b ethyl, n-propyl,
isdprdtl A-dutyd, isofutylDtebutf, beleﬂoﬂye;mbefc&buﬁ/lher e stated, one

or more carbon atons of a hydr ocar byl group nay

optionally be replaced by 0, S, SO 802, NR,

X C(X2), C(X2)X or X C(X2)X (or a sub-group t her eof)

wherein X1 and Xa are as 15 herei nbefore defined,

provi ded that at |east one carbon atom of the

hydr ocar byl group remains. For exanple, 1, 2, 3 or 4

carbon atons of the hydrocarbyl group nmay be repl aced

by one of the atons or groups listed, and the

repl aci ng atons or groups nmay be the sanme or

different. In general, the nunber of
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i near or backbone carbon atons replaced w |
correspond to the nunber of |inear or backbone atons

in the group replacing them Exanples of groups in
WYPEHSAM88Sor nore carbon at om of the hydr oc RCEHGEE208/001382
group have been replaced by ® repl acenent atom or

group as defined above include ethers and thioethers
The Ctepk $h-a disdroggshyl0 ap juse) hereipriontompasss tallyls all@ml,oaihmﬂes:yamcyl and
cyt:lbdlﬂﬁﬁtﬁu& therdin 1@ PreBRchs B o8 Glaiglks O thd ke Qmu are as defined

aced b O or
woils REBRRS P steny ki h%cﬁ%ﬁ"eﬁm@w Fﬁgﬂd e rops
as ietiplsethyd arriapibisersopsla oo Hy ivdntal ©8-bit; Gelchrombhracedobbyl,
E(‘ C(X2) X), Wiere an am no group has two hydrocar bgy
Waghispt ABf ore Statey. driKArocTbyl S canypey 9pHipTRAY pibetitwerbhy one or more
substitoentd selectabranhiiydixg, lody alké:, dibb:gChdden, &, Afb] LB, In¥no- or di-Cy

hyWnEﬂk‘byﬂﬂz% h&ﬁ ’?:EQJCW%LQ %I ﬁggcﬁéj&ﬁmgglmrun{l B&eq§%$llc 5}{{ Eshhfv@g ﬁan 31012

orm rrn tructure
(opih e"rfe 10 Fﬂérr@rwefavlsyo 50)risg @erpl?ewg Prefmtd pubstittehyie inclydevhalogen such
as mﬁ&ecymlh@&&rk#hmplﬁ&hdlﬁxﬁﬂm{%rk@ﬂrﬁcaf@f Blosp tA Iﬁ @Hﬂaﬁ?lﬂhﬁhﬂmd or

pefoRed Bl 0, 0 Dol B PRt oRa eubigpn et

Su'ﬁE%lmESy@ﬂwlwapcvghcombsc}'phmmweromcbemms theviggn7 ring members, more

nsRYy 3,0l § #ishRg mékeed €er m "oxa-cycl oal kyl " as used herein
refers to a cycloal kyl group in 30 which one of the

Wi s, uga mgncrrecnﬁimn stolnasf amgmmmﬂmrca? aely Bitionully Bé(béﬂﬁcrdd by O, 8, 50,
QR+« SRR a W o] | u
c?et r aﬁildérj%f uran andxgéeq{ o(ﬁfsyﬂb%?o +ﬂ&§n%§?1% ggous%"{2
hersibgiore defingd pravidpd; that gy |1egg am% 9&51;05 &p:mf the hydrocarbyl group remains. For

cxamj:ileox,az- G o€ ¥ @arhdeydtomsat the' E&&aﬂ%ﬁg&iﬁ%@@e lkaphaced lﬁ'f dak of the atoms ar

t
o RSB B oo ST B B8 ML R
Tnggr otpekbowy catgmysmsaeRiived willgprrasgend tasheumbepé hneat orbedkhake atoms in
theOgip Qéi:}‘.ﬁﬁ@ fiRfa0 mxarf{ﬂmsof gholipsah) wRRarebr rofeaitBR b lof the hydrocarbyl

WD 2006/ 109085
erep A Reest 565 P ol s S 6 S0 3 SRR e sl e e iostbers
(C eenlaepd Yy Oror 6], prgidespesivesy thiofuides encthipdsters (T repleved yck'alrexyrl CXh X",
sulg{oﬁééﬁud ﬁlﬁuﬂ&c@k@ ﬁpﬁ(&éﬁ Wﬁb%pgbﬂp%ﬁép C r-gggca&j@; Nﬁ“ t hg'&er examples

th
mc&l&ﬁg%%ca%ﬁ%%ﬁg@@&%ﬁé Cd'%ﬂ‘*iﬁ?ﬁ’cb}/é"} ‘?@{%b'f > heterocyclic
WHEEIES ino é\ﬁg% I}wg Mng{aﬂ%ubs& o, nugSt I EDE%E étggbgrsnlteﬁggeg atom to

at ot 1 ONs on e conp
which fhey prg @Whﬂéls and pptignaliy Wigh @ethg@mmmm pitrBRen, siphur, or oxygen,

| ta ; €m! m il O ’
lﬂsd%(fgljﬁ ﬁggqﬂg%me ﬁ%@g?m g%qlﬁg’g SC( N%%%ﬁ%@& Nm}lis,;}é'c% 00
Thﬂe@ Qza- @(:@lkstR as SdJefdin relofS)ta cyeloB)ylMdup itCyhEk 9re),of the carbon ring

SC( S) o NR S) o) %@l@ %8( %ﬁﬁ@%ﬁeﬁ OC%E%‘@S j groups include
plpg S’I‘hec_tfg(ng})y-cyclg@(}'g) a3 usqngagy 1gfers to@(cxd2Jkg! group in
whﬁE(uNH)‘&c cmblﬁﬁ(iﬂﬁﬁhe&bems@emc 15eed 63 MRxy R aﬁﬁl@Tthxlﬁples of oxa-

orf i) i AL W SEEIET Y, el s,
“digzg-cyploald?. S inkreydlpaiifel ffearoxaTiyeloalin ‘gtigr ﬂpﬂ@aﬂy ecycloalky] groups
in WHdHtRE EiboR kink he:ﬁ]fb& e bae:&eﬂéwd Gﬁﬁ% nfafofi)op by two_oxygen atoms,

car bac C|IC a het er oc cI roup Fr 3%
or g e B Bl by e, B Sl i il be o

from5 to 10) and a G.s hydrocarbyl group

optionally substituted as herei nbefore defined.

Exanpl es of hydrocarbyl, carbocyclic 15 and

heterocyclic groups are as set out above. Wien Ris 0

and R" is a C.10 hydrocarbyl group, R and Rb together

form a hydrocarbyl oxy group. Preferred hydrocarbyl oxy

groups include saturated hydrocarbyl oxy such as al koxy

(e.g. C1 al koxy,
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nor e usually Cl.4 alkoxy such as et hoxy and net hoxy,

particul arly nethoxy), cycloal koxy (e.g. C3.6

cycl oal koxy such as cycl opropyl oxy, cycl obutyl oxy,

cYO1200989P085 oxy and cycl opexyl oxy) and 20  PCT/GB2006/001382

cycl oal kyl al koxy (e.g. C9.sa2gycloal kyl -C1_2 al koxy

such as cycl opropyl net hoxy). The hydrocar byl oxy groups

3 16 3Itatdéhn SnghEdmbietd ta@dl ambyxyiea Ting WRmStDEr iekAr@R] 8n B@-coddhiexy® group is 2

or._exanple, the al koxy groups can be

te JQWFF?HEggmby hal ogen (e.g. as in difluoronethoxy and
ThE rdéffnitidﬂ RO ROXe heredY Qﬂl&)ﬁyrﬂl(ﬁgagi to%ﬁhshﬂents present on a carbocyclic or

th Cl. 2
hetﬁé ‘gf’tﬁ% é}tﬁ relgg;a FJO yﬂ?&%‘tf E\'ﬁent(ag gtﬂ?rdocahons on the compounds of
thdwﬁonbnﬂax&)emmgs eitztlaroc@a) cnmpouadscvybtanrcRglﬁ Geigptefefrag a hond, O, CO, OC(O),

(,g%)ckﬁ@(di)\( bc ) %t S@Nﬁ?tﬁ@@%@j ceoy@ BUPs, AKONES,

c:(ﬁpgapfr ORI t{),, Q%éq)ﬁu ElofRetS)0, oceo,
S%@bsmtcm@m cm(mwosm:mkm vﬂiR‘CtNR"]te DRION, BEYR)S] DRIRO)Sp OC(S)S,

Sd gf(%éa ro | I'ne; r}@i{%@?ﬁ%d@mhogq@m NRC(Q) NR,
> R st ms RO A oS SENES i, RIS OSRINES 50, 50:. MR,

sctlm"-raammsopwm s ash&hﬁt&foyﬁeﬂﬁear an and the al koxy

gr oup |s a Cl4 al koxy group, nore typically a Cl.3
Tha rkistyyR” grnchepiydrogsh on il canrhetaleoouy selestel G carboayclisranp batgrocydig groups
haﬁhﬁaﬁ 30 QYR rmafnbb@ (ﬁbimwttutmdm@mae mn@%&d 5Go GHOA 2 Cys

yrro er
h@m&@ﬂ gy @P%%aﬂm“@ﬁ%? Tl Pt TR A ety bocyetc
andlsetehbcipain gplips aldaCiedomehpbe. and N- C14  al koxyear bonyl ,
Parti cul ar exanpl es include pyrrolidi noethoxy
Wi 1§ QDB B 6oL RoweHEy g ant hydresatyilony gou.

Prmﬁd hida6bafB@lokys glau[@]mdhﬂe batﬂ-ﬁt&l?&gl’d&y&:bygd’x@ Uich BXalliRY @S O alkoxy,

by herel ef o '

o Rt ko g B Tl B mBBons AT nBb 8 Sl 5. O
c}’dgﬂdﬂdoaal segl  aaneyclapiepsiongn ¢yolubuizlons/ HOREEEloxy and cyclohexyloxy) and
cyﬁmiéy%%@,ﬁt@fg Q1 8BRancA ks, Pilifchy fidh BlcyopRipplR@o@). such

groups include nmethyl, ethyl and cycl opropyl. The
Thi yighrararbyltgl erdups Gan halsﬁbytit)ted Pratps sdatitudne as défitd hendie dFdp yxample,

the’ ?E&xg %ﬁﬂt ?5{ Gy 9:5 sﬁt}lﬁtu?& gﬁal@g%n ‘a:eé aE] %pdlﬁﬂr&ﬁeﬁloxﬁmmhﬁﬁomﬂhoxy),

gr oups I ncl ude al kyl

QSR Bt BT R (o BB RSB HARD-Crs sl s i
hyﬁrbiqemmah@@ﬂorcamyaw HhRp (e(gnaejaudamylaymup %A 1iqalsfanati\ Edtansbydlig group as

S b, SELLEEL Mt WAL IR gt g o
subsuwn@w ﬂ@ee gl wla@eﬂlbkwﬂylwm qo@ﬁtzmdow:mmw sych as morpholine,
ﬁaﬁdmm HZJI@r@HAq]kg aBhds S, r(:ﬁ:lc@lkylﬁﬁﬁeﬁﬁﬁésmﬁﬂhydmpyran or

, m_nonet
*ﬂ%ﬁwﬁw S R o o PR P HBIE g ko g such s
mestoloG ethyxy en-grop@¥.. 2 al koxy such as nethoxy - as in
met hoxyet hyl ), and cyclic groups such as cyoloalkyl
A]5qxb &f5gps raqy))qe sglpsg'g’ﬁg by p EoBeey i grougy Fushy lg%p)gwa ine, pipertditia, morpholine
Qipeaakid Bhd wdae&nejteﬁcaeﬁwueesgm&msﬂas as melﬁaﬁtyll]bﬁfcm.ﬂ acyl and N-Ciy

a]l%%%l edtiP Q%a'}’%:ﬁatmg&s Ql[)d@%? ol p mget e%{ ﬁ%m}@i’rl xgldﬁ)dsqiwrazinoathoxy.

0 R AR ?ﬁ%%‘**ﬁ@‘b?‘ﬁ%&*C#ﬁ%P‘@S”“ﬂZﬁ%?“E‘e@m R are o
haewbwforaﬂqfw ﬁa&d&ﬂfﬁrﬁﬂﬁmu%mﬁﬂ iﬁlaﬁfﬁlﬁp Bt 85 S¥lcafivaud alkyl and
t et rahydr opyran or tetrahydrofuran and the al kyl group
Is a Cl4 alkyl group, nore typically a Cl.3 alkyl
group such as nethyl, ethyl or n-propyl, Specific
exanpl es of al kyl groups substituted by a cyclic
group include pyrrolidinonethyl, pyrrolidinopropyl,
nmor phol i nomet hyl , 15 nor phol i noet hyl ,
nor phol i nopropyl, piperidinyhnethyl, piperazi nonethyl
and N-substituted fornms thereof as defined herein.
Particul ar exanples of al kyl groups substituted by
aryl groups and heteroaryl groups include benzyl and
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pyr i dyI met hyI groups. When Ra is SO2NR, Rb can be, for

exanpl e, hydrogen or an optionally substituted C1.8

hydrocar byl 20 group, or a carbocyclic or

h&Papasa9eessi ¢ group. Exanpl es of R-Rb where RETIGB2@GAMNA2

i ncl ude am nosul phonyl, Cl42nl kyl am nosul phonyl and

di -C, -0 al kyl am nosul phonyl groups, and sul phonam des
périnulreeratfiplemt such poupscndumt methyly ahybastiegtiopaspy i The hydkicardy] (e.g, alkyl)

oA RDOe stritutBy by kb ighps 393 at@]:gs £ mﬁngtf]ﬂdr&ﬁ/ %l{amgles of substituted alkyl

substltutﬂga gﬁram ne suc hyl pi
YR rs1Es qu“ S\ OB B85 P 14 foorin and chlorin
(Iaitlkqldr Sexappien yricludhgt Emocithyl, Sthloplathply landa iiFluodmethyl), or h}rdroxy (e.g.

h Pﬂﬂw&mgkfﬂﬁ@h Bg%rﬂxg ?é‘%b%l:o}é P%@eﬁ‘o%{%hﬂﬂ amino and

eteroaryl Sul artircular exa
rddiixiaring (<ot FpRertiyl, me %mwem firstylmigerapthyl, dimethylaminoethyl
aﬁdo&rumnmilophmmlamowie@ () hﬁoﬂﬁ&uhﬁx’bmﬁtﬂﬁkyb&s if @dthoxyethyl), end cyclic
stitu
ggié %r“%a%(aﬂgp%ﬁ% ?Jg'g’gcar C?GPSCMQPO e %%%%‘{/%?W%m groups as

h‘ﬁ?‘ red #pl es of Ra-R V\,here R i's NRlncI ude ani no,

4 I a .ho, et h
P GSBW ?Y? 00? Eﬁ}qﬂ &bq&gsp%}»sg I .-d grmﬂe sﬁ g&xmuaﬂm g5jchic group is a
S@@tﬂdlci@ab aminnonck s, rgarplrdluwepiimyxﬂxawpyrmllémﬂ pigereditiey Camikpliperazines, Cs.
RRRIBY @Rty ety mn e Fdr L A RITMIRA eroup is a Cyy alkyl group,

clo ent I am no and ycl ohexyl am no) .

mg oBically ﬁﬁ%ﬁ IR SYch &F mathyl: $9YL P RIARY s Siieeific ggamples ofpliyl groups
SU&tM@dZ Bo &/ 090 8grodC el Qyhd ARG, 2 ByrroRdindpBoplly dfi@phélinomethyl,

iy %{h%gt rorBbbof3F SioBh o, T SRi %‘g 9980 oms

B fereir) | s hydroxy or hydrogen; and IS

Bf”’F?i‘XPPg r A PR P PRI B s i e e agoﬂﬁvaw%mwl and

Pmdﬂmmlmumydrogen or nethoxy, preferably hydrogen.
| n anot her eq;bodl ment, R is hydrogen and R2 is

WS ok yO:NFry By e o Hek ExgiRple W dresm or @ optignaly gyhstitytes e Iprocarby]
gring, hydrmycyﬂfu dreticheneyclic grditp.a Et&:ﬁlﬁlﬁr SFERLIETHRG] REM SO,NR® include

th h t
BT N2 ok ] el i
f“m“%ﬂd §@P’e’t ?3@'5“ FIF"@PnBFWH ﬁ@éeﬂﬁ Plpmg@mphqixytamyn@dmg or an optionally N-

subsfichie@ gipéridiide sauhds KdbrpYHpepemé. byl oxy; wherein the C .5
hydrocarbyl and C, _5 hydrocarbyl oxy noieties are each

Exoppleo né gropps FSE | vhere &” by $MencndermalicgisutnbbisA,i hasesrdsulphonyl and

arﬁﬁfl;ﬁ&ﬁ:?ﬁmfpg %E?&E{Hngﬁr%ﬁéu crglﬁ laﬁgﬁﬁ het%&mﬁ @Mﬁ%&%@%ﬁﬁmlm examples
mﬂ%qe %ﬂi“&]ﬁh‘”@’ﬂ @h%ls'ﬂl’h"ylt“’éi t‘l‘E‘mPsPllﬁb‘mﬂe mbers. In one

r v o ound R3 is se d m hydr oge
Wﬁ q%%elﬂi‘!pﬂ. in e@nwédl?yg%ngepﬁwn ogﬁ ugsn%ted é{ 10 hygrocarbyl group,
orrwewlmaahdqu we;ncwuq@e{pn EamplE, of SRR/ dwletaRbis| NRfoindtdg dmino, Ci

ol 331 a2 0 - 0 amino). di-Cy
LS, S, el e ac
: B i sine; pad A ETiETRe s e ﬂ%ﬂ%%uﬁa&mwﬂmﬂo
cya&)emsslmslab atltcpaolexydamidvd| ogen (e.g. chlorine or

br om ne()‘ C, 5 al kyl and
‘Bpecific Embodiments of and Preferences for &1 to R

RIEEE
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20 C34 cycloal kyl. Mre typically, R3 is selected from
hydr ogen, chlorine, Cl. bydrocarbyl and C, _5

hydr oear byl oxy. Particular groups R3 include
HydeeganessCls al kyl, C,_5 al kenyl and C34 cycCirGadogho13s2
groups, preferably secondar32 al kyl and al kenyl groups
such as isopropyl, sec-butyl, tert-butyl,
RYis Bydupnerthingrbgeiy anll Rais blydioxd,-methioxyat hytrquen pyohvidedthiat ot least one of B! and
ROYRR&. Kyl groups such as cyclopropyl. 25 A further
sub-grioup of substituents R3 Consists of C .5 alkyl,
Préf2ralily, &' fectyoxsasrChy 8 ged; 4 ®F 19 aYdedsly oBlf@etden; proiied B4t @bsdst one of R!
aﬁg@@g&@&% al kyl and al kenyl groups such as isopropyl,
sec-butyl, tert butyl, 1,2-dinmethylallyl and
Tn bneler@bdiBénh) W ARy an@K? i2481oRAloK bt Bty QYRS abRMG Brofh.

cycl opropyl. When only one of Rl and R is hydfoxy, R3
Inpeojhebembodiment, R hectiydiogetizadjit’s hytimxyone parti cul ar

enbodi ment, Rl and e-are both hydroxy and R3 is
Inpa Giathes gesbpdimenty R} ip hydray padRe fs ydppviccmetbexyenbodi ment, R3

i.s selected fr i SQpr | and tert-butyl, In one
I'“lgil rﬁ%?%ﬁ“%ﬁgg‘gﬂitgﬁ‘id,s@ﬁg%%hﬂ%r t han hal ogen. WO
g2006/ 109085 PCT/ GB2006/ 001382 23 In anot her general
“enbodimrent, R rmay be other than fluorine. In a

R¥fid deledd o @rogdn afI MR hd B RtkrabPRE B8YIHRL Ot her than
fluorine or nmethoxy, In one enbodinment, R4 is selected

R¥ rom hydrogen; a group -(0O),-R where nis 0 or | and

LR Is an acgrcl ic 5 Cl1.5 hydrocarbyl group or a
Riorstspdemdyeaspdielper ey Chdydoabylend € sdrdensbilavi; whergn the Cu.s
hytir@carbyl dnt) ./ B0 IS loxy MA@ 8O eack Yiaall) YREONM by dE G oredBktitnents

Oz. O i-Cl.5 hydrocar byl am no, wherein t acyclic
s b By s R e Ao Oty oo, and eyt ang
hetstoprylpeiptf P A2 Tgmembard.es i n each instance are
2 ti.onal IQ¥ substituted by one or nore substhuents

ISEEEFFRHR OF PASHRCHAT R0 JoyPoleied Figgddromep. hologeniqyamp, Ciabydresarbyl and Cis
hydrorasylogm dhereln thelC, 2hyetobabpll st i, cactiifktmba/ik o@idshlly substituted by one or

T

sub-group of co ‘rom hydr ogen;

In BnofEr@UPgrodp@F compBmd¥/Be i:Relbkted Sl hbgeh (e3NEhIdRne o bPar@ib), €, ; alkyl and
c aé»\él%él o Cl.5 hydrocarbyl group or a nonocyclic
*tdrpocyclic or heterocyclic group having 3 to 7 ring

po o : d . ' : 0- . ofr
S IS8 e MR, LA, e

Pattiyih @Ea5slB7| indTiie Hyirogen, €AGlHKyl, 0Si Akafl and @.Pﬁyjcﬁﬁlﬁjlrllc%)bful:s, preferably

tLtuted . by.one or .nore substituents. selecte rom
soc A5 ot o S OGSl Sl vt el and 12-
dingeghyylgrogylisr gycloatly] eRrppd sychesexelopppil.cal |y sel ected from
E}m{iro&en, n’gt hoxy, hal ogen ge_,g, fluorine or
A EHfep PP © entit Rl (<89S 0% fri-rabirhrfes eeng] anglFae ayaiopliy] sroups,
profidoably sgranidbaiyillly Buird \alicorp gro@p sieh gimﬁ%l?ﬁg-]{bﬁtﬂlmg&ob&gtn}'1,§@§methylallyl
A S| S :
a“rrét-ﬁoxg,lﬁ#q%%ﬁ?ﬁléﬁ %%‘g'}:q%r%ggﬁsncé&’pﬁpﬁer ablz R4gi S
Whay sHlyose BE R 460 R BRARKN & meyHaQEERA by and R4 toget her

forma carbocyclic or heterocyclic ring of 5to 7 ring

In owe pastinler shibediment/RI aydR7 aes athlydi@dy @i DR Chydoagl OUPS can be
any of the groups |isted above in General Definitions
In sfychernagivelprembedimens & isgrledtpd from seprpmit andcart-taityl.gr oup i s a

roup wherein .and R4 together with the phenyl ring
In Gl AR TG Bl et o,
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Particul ar exanpl es of the phenyl
noieties R, R2, Rs and R4 are as set out in Table 1.

25 The p0|nt of attachment to the carbonyl group is

| WHiZeaH®BShy neans of an asterisk. Tale 1 HPCTIGB005/(1382
Ove O OHC | Cve4d A A2 AB A4 WD 2006/ 109085

PCT/ GB2006/001382_ .24 | | I\ | e CMv Et M 3 OH OH OH
I“WWW emeodiggenin X may bejogherdn flugringiO | \ '\ Me Et | M

A oH HO HO HO HO Me
ﬁi(:‘}tf‘er goiral ﬁ%%&@% @‘@%"3 mEhIYATS A16  Ho
E_-HOHO Ho 11 Me HOMe, Mo Me H 8 HOHADb AL7 AL9

CFA OH OH H A21 A22 A23

ring containing the

A20 ..~ HOHOHOj/ FIB ~.
Inlom: eombedime @ i isﬁﬁéﬂte.d ﬂaﬁ@y&h@ﬂ;}ﬂ g@fg LEb IR Ivhers 8O0l € anf R’an acyclic
k 0
LR ol o8 g g ERbeo e 8 TR P B AD Bk ar Lgie membrs

hah’ﬁ@n ﬂaﬂ?r[h}’@?% $mingg pdd@ongr gy élsﬂlAg}’dfm{‘b}’]ﬁiﬂhP, YoleBain tht deyclic C,.s
hyAdb&urbyProp, and\ihé mdslandl di-6, ; hyBdatt gﬁhﬁn@ rrﬁoYeuer 15 £oh fRflnce are optionally

;uﬁﬁﬁﬁx Iby E%'n?ﬁm%%ut%&tuen%ssbleéed’ from ydroxy, halogen, Cl_z a]koxy, amino, mono- and
di-Cy.; alkylamino, and ary! and heteroaryl groups of 5 to 12 ring members.

Tn ane sub-group of compounds, R* is selected from hydrogen; a group ~(0),-R’ where n is 0 or 1 and &’
is an acyelic Ct.5 hydrocarbyl group or & monoeyelic carbocyekic or heterocyclic group having 3 to 7 ring
memibers; halogen; ¢yane; hydroxy; amino; and mono- or di-Cy.s hydrocarbylamino, wherein the Cp.
hydrocarbyl moiety in each instance is optionally substituted by one or mors substituents selected from
hydroxy, halogen, Cy.; alkoxy and amino.

Within this sub-group, B* is more typically selected from fhydrogen, methoxy, halogen (=.z. fluorine or
chlorine), ¢yano; hydroxy; amino and Cs cyeloalkyl.

More particularly, R* can be selected from a sub-set R** wherein the sub-set R* consists of hydrogen,
methoxy, fluorine and chlorine.

Preferably R* is hydrogen,

In another embodiment, R® and R* together form 2 carboeyelic or heterocyclic ring of 5 to 7 ring
members.The carbocyclic and heterocyclic groups can be any of the groups listed above in General
Definitions and Preferences section but one particular group is 2 group wherein R® and R? together with
the phenyl ring form a dihydrobenzofuran group,

Particular examples of the phenyl ring containing the moieties R, R%, R? and R” are as set out in Table 1.
The point of attachment to the carbonyl group is indicated by means of an asterisk.

Table 1

HO

Al

OMe

HQ

Cl

OH

cl

HO

Ad

CMay




5 Partlcularly preferred phenyl
One particularly preferred phenyl
group Al3. WD 2006/ 109055 PCT/ GR20061001352 25

Al3.

nmoi eties are All

and
noiety is

IV R

RB0 3Md1REB85t oget her with the nitrogen at om t @CEGBII6/001382
they are attached forma bieyclic heterocyclic group
having up to 12 ring nenbers of which up to 5 ring

145

Jenbers ar e

groups may

het er ocycl

neteroat ons S

itrogen ang syl phur. 5 T
»f,. the groups.+&i.sted abov
Definit section

an ref erred
be owinsubsti t ut

nor e substiig_nts R1 as dp

group is typ

erected rrom

he |bicyclic gr
8.t he Gener
st bel g

edHormssubst i t
Eﬁned her ei n.
caIIy a fuse

Xygen,
ouas can be an

ut ed mw one or
Abhe bicyclic’
ring blcycllc

r

group-or_ o
fused ring

FPTT U(,_yl T gro
bi cycljic group

P dllu Mol e L
Partlcular f

ypiTarty s a
'd ring

H ens of | mbere inth
[ tion are 5 nd 6.6 t he
FCHEC hel er oCy# NEro Ry be
a heterocyclic ring gnd t aHcafdocyclif
A9ring, or both rings may be heterocyclid,,k I.n one
sub- group oiAé%npounds ondllof the ring§”@f the
bi-eyet-e—heterocyeHHec—grotp—+s—rorearonatc—and—othe
Preflerably the nitrogen atlom of jthe group
of the n [ [ i cul af
oups af
Er ahy
i soqui i ne gr Nb
exanples of [such groups are dlhydr0|ndole
Aldi hydr oi soi ndéte, tetrahygfbyui noline dﬁﬂﬁ

LS but wher

oin the

t et rnhyr‘lr eIk nmrl nnl iLne Ok

tetrahydroi $

defi ned her ei n.

$titugnt group
| nowne enbodi menft 4ARe bi
agubsitituted by 1, 2 or 3

I n anot he

up ears no s
g-rtpg t hereg
i 0 aSubst
b R1Gy, 20 d
cyclic heteroc

enbodi nent,

sUbstituent g

ubst irt uent

fHo. Lhe bicycl i
i tulled by one
ef i néd Her ei n.
yclicring is
rodgps R10 as
t he bicyclic

)

heterocycli¢ ring I's subs
oS U stituent [gsoups 1(10 ap
tituent |grd or, groups

e g, OF DbOtf O e two

bieyclic heferodclic grol
ring containming the nitro
A2§oes not bear any sulfggit

tituted by I

S HD. i.yned her
may be

r|n s

or 2
ein. 25 The
attached to

ki ng jup the
one enjodlnent

t he

gen atonrof t he group NRSR6
lents 1(j 623 I n anot her

ermbodi ITEeTIL,

In 'P‘Wém

Pn&&&HBwhﬁﬁMﬂﬁ£

The fl[

referably

rboxyll

am BI'D

Tontaim ng tne nltrogen at om oOf

brdistsats TuruikeDYlmoisids selogedhisam SroRph Al (A%

2 tsr:ﬂ]% udgt?%la 611& 8?“8@%%% lecteg
Iu'a§ YoBdASA, ﬁusrerbss m 5@1? & BYA 191264 41530

ohe or fwo) sub

- but the

kp group. In

éterocyclic

stituents

Paﬁx&]l@@ﬁ:ﬁﬁnﬁdﬂﬂhﬁm@fcﬁﬂdﬁmm% a0y Jilsindag7of hal ogen,

hydr oxy,

am no and a group R-Rb where R is selected
Pafticwdariy arefeomdiphety] mGigties @ @) Dand@(1®) NR, NRC( O ,

NRC( O) O,

NR, SO SO, SONR and SO02NR;. and Rb is selected from
Onp pasvicglgBnprefomedpgeny Lmoiety is gepup Al3.
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het erocyclic groups having 5 or 6 ring nenbers; and

01. 10 hydrocarbyl (e.g. Cl.s hydrocarbyl such as Cl.5
------------ WD 20061109085

PEPRMBE2006/ 001382 26 al kyl or C3.7 cycl oalHGFIGB2006/001382
optionally substituted by on or nore substituents

el ected from hydroxy, oxo, am no, nono- or di-Cl4
Ro&R aromatic hydrocar byl amino, (e.g. nono- or di-Cl.4
hydrecarbyl amno), carboxy, and carbocyclic and )
{0 RP GRS PE P Bliben R it s Papiet e i Apetssoeylic group
hazingl upvvelZaing members pf whittr @ tof5 rinh @rembarbaa hatrongnsakleéthtiefrom oxygen,
uifedeenB Ve ar byl group may optionally be replaced by

0, S, (OO 5 CONWor NR Wthin this sub-group of
mtﬁiﬁpﬂjd ?ahmmm b6 iy 1B oups ﬁﬁﬁ{a‘%\% e & Rl @fﬁé}mfcéfaﬁd Definitions
r a one or _nore,o e
el F e A 8o plouhl il o O i g S R may b
USAEEEPr pupstifeed hy shaeranprasybstiieng R aed@n@l he@frO) NR'  or
NR . the orientation of the ester and am de groups nay
T dicyetic E‘F*?fﬂ“éff’lmoﬁr?"é’df Faiell g1 tesed ring, Hiryplio-Aram of & SRigeylic group and more
tygeily isarfpsed 1i0g biayclib groalh ORugticslat Fug @it Systeinh fNindRestiiff 8 context of the
infeRiod Q5% A 6.8 st SRRME! 1 %e %Ezg&'t@ hetérgcgcl%%{'u*?l CYGldefhe B may be
het er gcycli ¢ 1aagroup may be subStitutec by ohe or mgregs
« RestoEtchc M PRt ther ey Bk ey clsainioRbotanes Behpdeierocyghien
' rbocvel i c het erocyclj.c. group, the, .
1n 3 458 oy SETRNE 8 o s LSl i i b gpgromati e
othsyis grematisy Profsbly hemisegen sem pithembupdiRAR fHmopaOERR sbn-aromatic ring.
Paril3@irex3m of SudhY St6QE R Qlhydrdinddlel|albYdroisdidioft, k¥ liroquinotine and
% XY; 55

optd onal.ly substituted by hydroxy of Cl.2 al ko
B ISQFMV%WF'onaIIy substituted by hydroxy or Cl.2

iy G ' SOl ] . (O [ sal ] -
M R OBl s e et opyoquinotios and
et RYOr RGP b RSP UPS (DR Whersisythe tzhYdraisgmeoling ggouprhserpno suhsituent groups
onlfie@yrcdromatid eéhemhasarcl i ¢ group is unsubstituted or is
substituted by one, two or three (preferably one or
The \hisyclig ipstamotyclirerings asee butiouadiyl sfbstiwtedabyg peugy ki€ Gubstituent groups R ag
deSRMBdrdit | Ng of hal ogen, A1, NH2, CH2OH, CH2NH2, O Cl
-al kyl, NHCl1.6 alkyl, aryl, heteroaryl, C9a
In onecambeditiset, thelistyelicoyeedeytlis rik) i2 ubkithird 821,V or 3Qubsdituént groups R as
g[w)%,;_kyl , 0-heterocycloal kyl, C(=0C _6 al kyl,
EOQO OCl.6 al kyl, C(=ONH2, C(=ONHO .6 allcyl,
In &sloméd) dMbbeliméint, 3hd dfhllothotelelofid Angal Ki¥divtutedNs i 10
de%o Cl. 6 al kyl e,%ce ar?l( , B aryl ﬁ%@c@?f‘%@ﬁ“‘“ %
aryl, C(=O NH2, C(=O NHCoaryl, C(-ON(Co6 aryl,

) 10 = anyl. . 6. .
@ﬁ%ﬁ%ﬁ%ﬁﬁ Al oong o SHar G St S Bngs maing up e
bi Figyesyelicygroupc I opormbodimepicthe Fing: (amtajping tyy nid)geH@Smenf the group
NRRldeds @6y t@ir)ihy subitiniehhR CSndiet @htReditythd oy M&@Z nitrogen atom

I - 5 heterocyclyl)2, =0),C54
°fﬁ§%’ @IPS%% ">yéi"l & E‘,’Plé@s‘*m&é% ‘g‘f %@%@e@. %%‘ﬁiﬂ ﬂ[\‘l’%ﬁ’ﬂ)@ widgroup.

b Kdblgrouplo i ;
Skt 3 e SR A o
e o) T EE RPRPRI RN PLIPETeRR, sfctsd Fem\Aoero w0/ epgeisigg of halogen,
hydREY/eEBR 061 SOHFER° whete R3OQRci=dNR = YoME ©, eCHEOM) ANRANR C(0),
NRC(O, NR?, SO, $O;, SONRS, and SONRY and R® is selected from hydrogen; carbocyelic and
heterocyelic groups having 5 or 6 ring members; and Cy.jp hydrocarbyl (e.g. Crg hydrocarbyl such as Ci.g




NH -NOH-O SOH-0O0H -Me -O- O- -N-SO2Me 0 NHz O

IN I n anot her sub-group of conpounds, the bicyclic

ring is unsubstituted or is substituted by 1, 2 or 3

(WOg0s0s0r 2, for exanple 1) groups R wherRETREEQN06{061352

a group [sol]. CH2[sol] or QgH2CH2[sol] where [sol] is

5 selected fromthe follow ng groups [801] -NHz - NWe2
alleyOld Gy MrcloMicPlopNdnally sdbstitéiel Kp\oné & mordbubstih@nots Bk tea frbm hydréxy, oxo,

- |_| H - NH N .
wfy gt oGt oioaR ok, b el o 82, 2t i),
I W&FP%PY?DG Rchieferosplis grongs hpvingfom Yo Jupe members, and whersin one or
m &b AL TR [0 bof 8 &) Phydtdeirpyl (e Inay Sptiofiallyy b edplasedl by ad, @dC(O)o
5 c&?@“%l wherein K' is CORI2 or R12 and R12 is Cl.4
, aryl or aryl-C.q alkyl. 10 In another
Wﬁlﬁﬁ)ﬁlg kbl Lﬁ; SRIFBROAR suthgddupd) bl@féﬁhdeﬁ; mﬂ'e%ﬂlé thereof, where it is stated
E e

nsubst it d I t.u

ol G Fots o E Sl AL RS Crormh oy opoBRly be reploed by 0, S,

C{P0, SRR’ or@@mmmmcamﬁthmm prgl ahndd iEoypEMayrbe @) efiBer direction vnless

in@Laked uﬂm\é&u%ﬂ%/ 109085 PCTI GB2006/ 001382 28 Cl14 al kyl
optionally substituted by hydroxy or Cl al koxy; CIA

10 Ind@elabovy subfkdups) vhbryR*SeIDGiHobyties hbyrodyykily @iy, tBE catbbeydlic or heterocyclic

g%&%g&%%uln%ed%%&# SO' W fﬁ m%}deﬁr%d?)ele]n] %Jr example when R® is a
cazhpdyelist @ deterpeyplic fieup. fhe lcirbrryalig onhetrineycliy groip may th one or
morﬂdbsuhleﬂd\éele&ﬁﬂ &Mﬂ%ﬂﬂﬂﬂlﬁ Iydrofdd or mﬂlkyﬁ}'
N}cy I}I— 0 -0 - N~S
Ci.4 alkyl optionally substltuted % hydroxy or Cya alkox
15 Cy4 alkoxy optionally substituted by hydroxy ar Cp. alkoxy: or

a proup [201], CHa[soll, C(O)[z0]], OCHCHx[20l] or OCH,CHRCEH[sol] where [sol] is as defined below,

In a more particular sub-group, the bicyclic heterocyclic group is unsubsiituted or is substituted by one,
two or three (preferably one or two) substituents selected from a group R'™ consisting of halogen, OH,
NH;, CH;OH, CH;NH; O-C)¢-alkyl, NH-Cy5 alkyl, aryl, heteroaryl, Ca; cycloalkyl, heterocyelyl, O-
20  heteroaryl, O-Cy5 cycloalkyl, O-heterocycloelkyl, C(=0)C,; alkyl, C(=0)OC, alkyl, C(=0)NH,,
C(=0)NHC\ alkyl, C(=0)N(C1.¢ allyl),, NH(C1. alkyl), N(C alkyl)s, NC(=0)C;.¢ alkyl, C¢ aryl, OCs
aryl, C(=0)Caryl, C(=0)OCsaryl, C(=O)NHz, C(=0)NHCsaryl, C(=0)N(C;s aryl),, NH(Cs aryl), N(Cs
arylyy, NCEO)Cs aryl, Css heterocyclyl, OCsy heterocyelyl, C(=0)Cs; heterocyclyl, C(=0)0Css
o heteroeyelyl, C=O)YNHC.; heterocyelyl, C(=OYN(Cs s heterocyclyl);, NH(Cy; heterocyelyl), N(Csg
" - 25  heterocyclyl)y, NC(=0)Cs,s heterocyelyl, CEOINHC, 5 alkyl, Csg aryl, S(=0)Cys alkyl, S(=0OYN-Ci.4
alkyl and 3Q;N-C,.¢ alkyl; and a group [sol], CH;fsol] or OCH,CH,[s0l] where [sol] is selecied from the
following groups
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O -N -NINR76 -(~Rls N -Rls ~Nl\/e2 Mee HO
-X -(CHZ)-R~t OHNRs DH-NHRtt --0-(CH2)n NHRtt
-O(CH )T OR13 wherein X4 is NHor O, mis O or I, n
iwW0o2006209885 3, RI| is hydrogen, COR12, C(O ORCZ/GER00RIR 382
RI2is Cl4 10 alkyl, C3.6 cyxloal kyl, aryl, aryl-Cl4
al kyl or CH2R15; and R15 is selected from hydrogen,
Cl.6 alkyl, C3.6 cycloal kyl, hy xy Cl.6 al kyl,

sk Per iyfi ne, N Cl al_ pi pe’r'aZ| p zi ne,
[ﬂorphgﬁﬁneh’&(}? g ) RN andl ﬂﬁﬂu 6 allcyl.
In a further subgroup of conpounds the bicyclic ring

is uns bstltut d_or is9substi d byocone or two
substitue R100 ere\‘R5|§I |s | ect rom 15 a

group [sol] or CII2(soI] e [sot] is S¥tected from
t he foJlow nggro NJ-Me_-Xa (CH2) $ 1t.R11
HOsS&RiE6 WO 20 09085 &HGBZO_Q, / 82 29 wherein
X4 is"NHor Ol mPs 0 & 1™nis 1@ 2 or 3, Rllis
hydrogen COR12, C(O)(P12 or R12; R12 is Cl-6 alkyl,

oaIcI'{\{B\| ary ryl - al k or R17; and
R15 ] odg&n, / CI- | K¥he= Cm

cycl oal kyl, hydr oxy C, .6 alkyl, piperidine, N-CL.6
al kyl pi per azi ne, piperazine, norpholine, COe3 or
CLO) OR13; d R13 Cl A al kyl 5>ﬁ1 anpether sub-group
of corrpd?md Owhele RrotP:¥e R10e/0r RLO0B M a group
[sol], CHZ[ soI ], OCH2ClI2[sol] ~ Nor OCH2BH2CH2[ sol ] and
i JTRL am ne
InLIﬁ)ﬁlm] sug 8:‘35&‘ 6f%§%€oa&{5 tEer n]?c 1‘1118 Fglﬂspg%ga%edblé IB au Ft.%etgcrl? egorej {e.g. 1
or tzofmr wlah) gieups Reew evealh vea grqeshisell CHylsadlmir SHCHl508 rvatre [sol] i
seldtedfiofahe fhiwing@iGapPl €, the am ne group can be
derivatised to forma carbamate such as a
d - Oal kyl oxycar bonyl aryl.,no gr@up}@r a
Bo9he nz yNibx y cavd o Ny b In omub group of
conmpounds, R5 and R6 t geth wi f'h t he™ni rogen atom
to whigh they_-gre attg&hed fg@rm an optionally
subst i thed dlhyey oi soiwdol e p whdgern the
optional S8dbstitudts arensel ect e, from groups R o
R10 R ob Rioe and R1006 angd sub-groups and’ exanpl es
therelgf_\as def ] her ei Parti ar exanples of the
gr oupH NRER6 afe Bhown &h bl e 2, €1 poi nt of
attachnment to"the carbonyl groupcis shown by means of
an as}_e&l sk Table 2 ~N N_ B8 813 B14 BZO Nt~le

SR O -
_ﬁf -O/_D>_o*" -ND—sone FN% -0/_0>—NH

and wherein (i) R'* is optionally further selected from 2 group OCH,CH,CHa[sol] and/or (i) [sof] is
further selected from NHR'' wherein R' is COR™ or R™ and R™ is Cy4 alkyl, aryl or aryl-Cy. alkyl.

In another sub-group of compounds, the bicyclic ring is unsubstituted or is substituted by ome or two
substituents R1%° where R1™ is selocted from:

halogen;
CO-R" wherein R™ is hydrogen or Cy. alkyl;



B39 ----------- WO 20061109085 PCT/ GB2006/ 001382 30

\'i erC-Mave~ "\ 1 C CND B40 N B42 B41 /N 1343
VR OOp/16Mp52 ' N J~( B47 \ JJ ~ --. N _ BASTEEZ006/001382
1346 OCEt OOH IO | NQNWBOB53 B54 f M B55 B56
DN\ Hac ~1 ~ |

Cy4 allyl optionally substituted by hydroxy or Ci.; alkoxy;

Cy.4 alkoxy optionally substituted by hydroxy or Cy.z alkoxy; or

a group [sol], CHz[seol], CO)[sol], OCH;CHz[s0l] or OCH;CH,CH;[sol] where [sol] is sslacted from the

following groups
[sol=  -NH, -NMe, -OH -NC an’:' “N>\ _,("‘\
T e e
Ao -h’/_é"’:‘ _0/-4; d Yo
L, OO OO0
—N7 o p o~ -N<:>7802Ma HN>L 0/_.>—NHE

_(-—NMoa2 . Ma, HO
RO L G

—NHR™"  —O—(CH)7NHR"  —O0—(CH,)-OR"

L wherein X* is NH or O, mis 0 or I, nis 1, 2 or 3, R™ is hydrogen, COR'2, C(O)OR™ or R R% s €1
10 alkyl, Css eyeloalkyl, aryl, aryl-Cig alkyl or CHzR"; and R™ is selected from hydrogen, Cy.s alkyl, Cag
cycloalkyl, hydroxy-Crs alkyl, piperidine, N-Cy elkylpiperazine, piperazine, morpholine, COR™ or

C(O)ORY; and R {5 Cp.¢ allcyl.

In a forther sub-group of compounds, the bicyelic ring is unsubstituted or is substitated by one ar two
substituents R'%* where R'%* js selected from:
15 agroup [sol] or CHy[sol] where [sol] is selected from the following groups:

_QH N Ye-we Xt ueR" FE¥<:>q-puﬁ
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Mol A

B57 v BSS NMep B59 B60 NH, N .N\ B72 B62 B61 B71
WO 2006/ 109085 PCT/ GB2006/001382 31\ / Ha~HW .N
N/ \ B73 B74 ~-rv B76 B75 / OH B79 B77 B78 S80 N
oMoB®4d/109085/ B83 B82 B84 0--\ OHH J NHZTMB20ds/001h42
B85 f B86 N B87 " \ B88 -CMNg ) .'--GJ-eoa B89 \ / N
BO91 "N B90 B92 H -DH NNTrN5 B93 N N B96 B94 B95

wherein X* is NH or O, m is 0 or 1, nis I, Z or 3, R' is hydrogen, COR™, C(O)OR™ or R'*; R is Ci4
alleyl, Ca cycloalkyl, aryl, aryl-C ¢ alkyl or CEGR"; and R¥ is selected from hydrogen, Ci. alkyl, Css
cyeloalkyl, hydroxy-Cp.s alkyl, piperidine, N-Cy¢ alkylpiperazine, piperazine, morpholine, COR" or
C(O)OR™; and R js C.¢ alkyl.

In another sub-group of compounds, where R'™ or R'* or R'™* is 2 group [sol], CHa[sol], OCH,CHfsol]
or OCH,CH;CH,[sol] and [sol] contains a primary or secondary amine group, the primary or secondary
amine proup can be derivatised to form an acyl derivative snch as an amide, carbamate or urea. For
example, the amine group can be dariv‘aﬁsad to form a carbamate such as a Cy4alkyloxycarbonylamino

group, or a benzyloxycarbonylamino group.

In one sub-group of compounds, R’ and R® together with the nitrogen atom to which they are attached
form an optionally substituted dihydroisoindole group wherein the optional substituents are selected from
groups R, R, R!®, R and R and sub-groups and examples thereof as defined herein.

Particular examples of the group NR’R® are shown in Table 2, The point of atfachment to the carbonyl
group is shown by mesans of an asterisk.

Tahls 2

v BS Bi4 * B20

O :
’,N

&) " B30

~N /N

- B29 v B35

< B38 /
. B39




8100 N |

e - L A

WO 2006/ 109085 PCT/ GB2006/ 001382 32 B97 / \ B98 B99
Q ~Nwve, B102 8101 One set of preferred

groups NR5R6 consists of or includes groups B8 and

8¥0 2006ApP85her preferred grou
further set of preferred gro

i

NRSR6 i s gr ouFC3B:B2R6/001382
s NRSR6 consi sts of

groups—BS—B35+—B36,—B37 __B38 B39, B40, B41. B42,
B437¥eB45, 846, B48 3, 854, B55, oigb5, B57,] B58, w859,
B B61 and 862 rﬁfurther Qf preferried groups
consi sts of gmoups B8 36, B37, ;&%9
, B4l, B42| B4 B45, 846 853 B54

Bol

/B56, 857, 858; |B5 0, B61 [ang _B62 Anot her of
pref eP#ed groups¢consi sts of (B8, B35, B36, B37,[ 838,
B39, B40, B41, 7 843, B45, 1346, 8F82 B :
B55, B56, B57, , 8584 B60,| B61, B62, B71, B 874,
B75, B76, B77,|B78, 879, 880, 1381, 882, 8§ B85, B43
886—B87—893{. B4, 895 __ 897| BO8 899, B10() and B101.
TO AUt her s %— roups N consi sts of 8435\“\,,,9
84 B48, B76, jBQl an 9. Wthin this
sulp- set, nore groups roups B4
876, 882,| B89 and B91l, wWth 876pm4B82 alI
g particul preferred|{ Particular an
b- grai ns One roup of hovel conpounds
Jinventi %Lﬁcan esent ed| by the general
(rr): OR4 Re Ran 15 H (11) o¢ salts, B4S
t aut oner s, sol es and N-ox|des thereof; wherein: WO
20061109085 PQT GB2006/ 0092 33 Rae is se|lected from
hydrogem—had ; yl__and Cl4
hyeekreEar byl oxy; 108i n thel C ydr ocar by| and (‘;L\S
glr ocar byl oxy ies are e tionally ?/;
gtituted by nore s tifuents se ect d TTom
€ oxy, hal oder . 2 al koxy, am np, nono-
/-Cl.2 alkyl amijo/ and aryl and H eroaryl ps of
5 to i ng r'eﬁbers Q R4 ils sel ec% fronp h ogen,;
a group -(0O.+R7 V\,here% 0 or e BE; 1[S7 AN B56
acyclic C]-5 hydrocarbyl qroup or a nonocyclic
Mebocyclic onf h rocyclic jgroup having 3 [f0 7 TT g
renber s; hal oge ano; hyd am no; and nonoi or
i Il . s hydroga | {am no, VhEr g the acydglic CI s
\ hydrocarbyl giéup H N K
/ | NM
B57 D BS8 %= B59
Va
B&0
NH, H o
J) . _,.Nj E O\
N d ) ~N
4 /S - B72
/ B62
B7i




and the nono and d| Cl.s hydr ocar byl am no noieties in
each instance are optionally substituted by one or

nore substituents sel ected from hydroxy, hal ogen, Cl.2
aWRedog/10988%5 no, nono- and di - Cl. 2 al kyl am no,PCaGk2008/001352
aryl and heteroaryl groups @f 5 to 12 ring nenbers; or
Rae and R together form a nonocyclic carbocyclic or

nererocycric ring of 5 1o 77ring nmenbers; and Ro /
together Mith fthe nlgpﬂbe atomto whi hg? ey are
att f omh ja /¢l e gropp havisngn
. e (8=§, 8-12-1I ng nenbey s 10 rlng
of mhlch o 5 ring menberp* het er oat p
B7sel ected from [d&fgen, nitrogen and sul phur; 15 Rsgye

is selected frjom hydrogen ang fl uorine. Anot her
sub- group of npvel conpounds|{®f the inventipn can be

represented by the torgula (JIT)w R ON-Re HRA, Re
(I11) pr sal Ks, nunne;éﬁciukvates ahd N-oki des

; wher e} n: sel ect ﬁ\hydrog=n, oH

, Cyano, ydr ocaf and qﬁ

ocar byl oxyj wherein the Cs hy rocaL and ggg
hydr ocar by noi eghes are each optionally
bstitgted by| one or nore pubstituents se|lected from
drao

hal o C1 2 gl lrna

. i B Al
O o8, C & KoXy— e 1o —1oro—and

Ty
. [ | kyl am no, rah ary| and eroary| groupsyof,
ring nenbe 3ﬁ5issd@§§?ﬂomhﬂhd g
-(O0, R7 nis 0 pt-"t~vandyR7 is an a lic
~*c1. 5 hydr ggar by! oup or a|nonocyclic carPo cC or
het erocyclic gr having 3 tgg/ ring nmenbef s

hal ogen; cyanof+ 25 hydresy;|am no; and nonp- or
di - C1. 5 hydrocprbyl -am no, wherein the acyc|ggs C1.5
hydrocarbyl grpup and the nopo and di-C s
hydr rbyl am po noi e4;j es i n| each i nspance are

optignaMnH, subpti t d by ong or re substituent
ed fromhy , hal ogen, Ci_2 al koxy| am
,-Maro- and di - Al.2at’kyl apg no, | an aryl and heter yl

groups of 5B#Db| 12 ring nbe's R36 and R t her

form a nonocyc|ic carbocyclic¢ “orf het er &cl | e™1 ng ofpgs

5to 7 ring nepbers; W 2006/ 109085 PCT/ GB2006/ 001382

34 RS and Ro tpgether wth the nitrpgen atomto Ich

t heyflaf e \at t ached for bi cyclic quup having fr ~Baa
. up ring penber e.g. 8-12 rfimg nenbers -10
G : menbers) pf whi up to|5 menber s | &t

% teroat onspae| € from oxyg®H, nitgopgen and
sul phur; and Rs_k elec%gg from hydrogen ange2
fluorine. 5 A farther su roup of novel conmpounds of
the | nyention tap be represehted by the forpula (1V):

Rs [6(\-m8 HO R QN_—3 H Q ;—»(
- B93 %3 %j) N

Boa Bo5

B%
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Il RRs R2a or salts, tautoners, solvates and

N- oxi des thereof, wherein: W is selected from hydroxy
and nethoxy (and is preferably hydroxy); W is
sWPEWEaYW0Er om hydr ogen, hal ogen, cyano, Cl. PCT/GB2006/001382
hydr ocar byl and Cl.5 hydrocaddyl oxy; wherein the CI1.

10 5 hydrocarby|l and Cl4 hydrocarbyl oxy noieties are

eacheqopttonal |y SUbStltUt.F&ky one or nor
hent's sellect ed &Lgnm droxy, hal og Cl.2

@j}y, ani no, nq@ggzbnd di-¢, .2 E:?Eyfﬁninc, ando

. et eroaryl |gf of 5 tc 1 g nenber(s; S

selected fr @ hydrogen; a grqup 7W wher efn 0

or I and R7 is|an acyclic Cl - ydroéarbyl gr'oup or 3100
nmonocyclic carb@@?clic or hetgpgcycllc gr ouf havi ng 3

to 7_ring nenbers; hal ogen;, cyano, 1Ib Nydrgxy, anino;
andgﬁéﬁo- or dif-CL.5 dr ocar byl - am no, wherfei n the
acyclic Cl -3 hyd#Qcd I gr ou and the nono |and

F-f1. 5 hydr ocar byT arr o~ Mot & | IBfg? N each instance are
onally substituted by one or nore substlituents

Jje€l ected fron11ydroxy, hal ogen, C1.2 al koxy,| am no,

* mono- anﬁndi ClL.2 alkylam no, and aryl and heteroaryl

grotps—e—5—to I2—+inhg—rerbers—or W and Rd together

Ore or het ic ring of
e T ONIRE MR
Axﬂm&rp&gﬁedghﬁﬁmﬁnﬁfg\@oglhﬂg_hey are at tached forma
bi cyclic group having up to 12 ring nenbers (e.g,
A Butllp setjof grefemerbgops OIS -cafdistsiob GrofR HICB$5), BQG B’Sﬁ' B3, 35, 82, B41,
B4B, Hab M5 fﬁ'atiﬁssss%r 4, B&t ﬁ%"%"ﬁ& 35 ﬁ&{, §§1 OXygen
nltrogen and sulp 'S’ Sef hydrogen

A fartbbr bdt P prefR@ed Mﬁph m’ﬁ‘%ﬁuis %ng(:ﬁﬂs)ﬁs £44, !Béﬁ %?’ vé}s’svﬁw B40, B41,

R Rl B L PR O RS B ol B oo <
Anbtor Get o9 ferréé)%rﬁﬁpg 90&3&9'9%:? ’Bzfrﬁg‘fﬁeﬁﬁfg 3&%@1@?%, 83, Bas,

B4§é¥*@ﬁ B B g6, ﬁ55r¥33 B398, RUInBEY B7k B32. BMCY| BT, B77, BTS,

B79,B8Q B85 B3y B38\Hsk 03%a6) B8y, 1o uts) Hosl 187, 16, 89, BRoLN BR1L.
substituent groups Rlo Rloa R oo We and R10cO as
A forthes sylrapt plgrap %nmnexsts 91:‘@4@,&1345;34&@75;332;/\1&:39 B91 and BYS. Within this

subssetDbre pﬁﬁﬂ&dsgmﬁp@he%m @, 143, 5, ANE 58 Mt
paP@k &_KT su st tuen%mbfor the’ b:ﬂagyc?J llcieter b%”)t/hlc\:?{semhm
gro E ﬂ%ﬂé hose form ng part of a sub- 30 group

pﬂﬁ& Wi gm;' of the menbers of sub-group RL0
uoro, chlor br ono, trifluoronethyl WO
Onezaam@ewe&m ﬁﬁ&@&@ééﬁ%&@&n beraprebedibd I RELDS

trifluoronethoxy, cyan, nethyl, %hyl yclopropy )

hydr oxy, net hyl sul phonyl annho nethylan1no

di net hyl am no, net hoxy, Q;ho#y hydr oxynet hyl ,

hydr oxyet hyl , et hoxycar bonyT, RnEthoxyearbonyI

anni nocar bonyl , oxo, r# gt*hyl , car bbxy, phenyl,
Cl. 2 al koxycarbonyl, am =rbony| acetyl,

met hyl sul phonyl and pygi-dyl=Wst hin this sub gr oup,
one sub-set of substituentg 5 includes nmethyl, ethyl,
ehl oro, fluoro, hydroxy, t hyl s@@phonyl , anino,

oo SRR BB R e s S O

et hoxycar bonyl , net hoxycarbonyl, am nocarbonyl, oxo,
nmet hoxynet hyl and acetyl .
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For exanple, NRSR6 can forma 5.6 or 6,6 fused
bicyclic ring of 9 or ten ring nenbers of which | to 3

are heteroatons, the bicyclic ring being optionally
sWRSHIEHP®d by one or nore substituents R10 PGA/GRBRGGHI13R2

10 R10" or R 00 or R10" or R#Dd and sub-groups

(sub-sets) and exanpl es thereof as defined herein.

W t i nist salegeds frbm diydrogen, Bataram | cpmo,0€, of @bl aye |{j1_§3 hydrocarbyloxy;
wﬁéréi‘rgﬁe él %y&rb&ﬁ:?l Jn@ thﬁ ggca?byﬂgg' m@i%&m 'egchrol};ﬁ]cﬁalﬁv ﬁbstn%t%d % one or

F%rr0| di ne, pi peri azi ne or ne rin
mprg sybgfiyepfs gelfotgd ﬁ“’ﬁé?‘f’é‘é‘ﬁé’él"aﬁ\“ﬁl-z alkwmoeapw and; dirf.2 aliflespino, and
arﬂ&ndﬂhﬂbﬂ:ﬂlzﬁpmp@bfmummerﬂg, and wherein a nitrogen

0 i G onde
FCHERS Bt B P P PR o
Ef PR B SRV L &%féwﬂw&y Beterecyplic gEpyp heving fcte 7dlﬂﬁ 4 dielpgen; cyano;
hydioRy; GtibiioSid hbRb-Cor di-Sf. ek BANIRD bihéiSin aﬁdmyuhc Ci.s hydrocarbyl group

rah oI| and.aza- ues
ot R O8Nl Ao B2 R PR IS b one o
merp pystigtents pedogled Eerm hxﬁyoxm helogry et 2lionR, amm gp@u pndif-C,.2 alkylamino, and
arﬁnaﬁdn@{afosxyr@&@&@mshz&ggﬁe&um formed by NRSRe ConSI sts

ha oi ndol e o nal | ubs I t.ut one
oo oty B ch e S ey AL LR
R¥andR tgzeteneitRiOnitrdze0 stpm RIwHichalrey are 28acREGormos bit R m having up to
I?R:I ks %ngs-ﬁ &eéﬂﬁz}bbors.)eih Sihe %gb&%%’?‘g}hﬁﬁ ufs 99 mé’n?bem are

i ned he in. e erred conpoun s are ose ere|
“f“FPémﬁ‘?ﬁ’ fire BYER Hirogen gyl Qulphun 8l et ed from hydr ogen,
Rtisdelbgetfroneirydro@in-abd filokind. | ; wherein the C2-s al kyl
moi ety in each instance is optionally substituted by

Argtfier syb-argen of novgl gegppundread ths inyentierqan He Ppressmted ey tepdormuta (1):
hal ogen, Cl1.2 al koxy and am no.gsVbre preferably, the
group Rao or R36 or Ric is gydr,{?gen or a C34 al kyl
group optionally substitute “@5 one or nore
substituents sel ected from hydroxp, halogen, 4 _2
al koxy and am no. In parti cy the group R3a or R36
or Rao is selected from drogen, agpnd i sopropyl,
sec-butyl, tert-butyl 1, 27di rfet hyl propyl  gr oups.
Anot her sub group of conpound@Hof t invention is
represent ed nmu).a its NRe R Rae Ra
E?Z‘gt%ﬁ“ﬁ?n% Tﬁ’é?féé“\'gﬁb"}‘%%%ooal 001382 36 or
sal RE, is tselerted nicors Jmkcaﬁemaha@eena rpind) £ Xiydesariyh etd Of.; hydrocarbyloxy;

wﬁ%ﬁrtﬁ‘é ¢l %dréﬁrb%yﬂg& e%qur%m?%gf Bidies &o E&%ﬂﬁ%@ﬁﬁ%ﬂt&d by one or

nmet hoxy; provi east one o
mare ypguuts selegfeq Gom bydeseey. dafogep. S WPy Iaming g e dhFy allylgmino, and
arfl eddthietedoytylphdipd of nOLYthg @lember; 0 6 carbon atons; Roo is

4 r fluerin I R n
R %?43&&&% h@mﬁ%}( gﬁ%qg-ﬂ&))n uhgﬂ? gng.'isﬂ %21]‘ i né{ 4 %hag ra%chc C.g hydrocarbyl
VP QU # @@@czf%eﬂrmmhc R heerreyalic rekmhayiag B th § ding) sogrbersh befogen; cyano;
hyfRo€l; a:alao -aldl irlohd? r«:@-!ttli-«srI s INPdrSRIbAGET, W Y AERBE0; hyliBoarbyl group

an&) E]lﬂ ﬁongr Oéj (!llﬂf 5 lt'l)}drocargﬂammo mmgnes m eacl:l mst*ajl%% Qre% E‘bglf}(r SﬁbSHRT.'?Itgd by one or
more subsntuenm selected from hydroxy, halogen, C,.; alkoxy, amino, mono- and di-Cy.; alkylamino, and

atyl and heteroaryl groups of 5 to 12 ring members;
or R* and R? together form a monoeyelic carbocyelic or heterocyelic ring of 5 to 7 ring members;
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In another enbodinment, Rid is ethyl or a secondary or
tertiary al kyl group. Particularly preferred al kyl
groups Rsd are ethyl, isopropyl and tert-butyl, and in
pPEO IG5 | sopropyl. Wthin fornulae (I11) tPOT(CHR006/001382
preferred groups NRSR6 are djhydroisoi ndol e groups
which may be 10 substituted or unsubstituted by one,

Iy Eﬁﬁ‘i{ﬁ ?Jgedﬁl uﬂﬁ:ﬁfag& aREDo Wb GieyPdre B&éﬁad fhm B%Qrafe ghtPheRing from

su - grou (sub-sets
b PR PR o, (12 dnBRRe o t? e ephed SEPPILGR 17 ting mombersare
heterfadeneti seleutdd fromrogyget) misto pptand sulplnot; andnot her preferred

an be represented by formula
Rs%\)%c&ﬁh?m%& I\I-B%m%fng'l?oe Rs Rs Rze 15 or salts,

A frdl ABRFoSp ofS0VeY ehEundy e it Gun bR pre@hted Wby famiulaRIV):
i s hydroxy or hydrogen; R2' is Rydroxy or nethoxy
(preferably hydroxy) provided that at |east one of R7
and R~ is hydroxy, ring B i8Sz omatic ring
containing up to two (anﬂ pre e;ggly 0 or. 1) nitrogen
het eroatom ri ng nenbers; TR group and is a p ( ~I
Qi group (Cl-1R1)k where j d k are each 0, 1, 2 or
3 provided that the sum & j Bnd® is 2 or 3; nis O,
1, 2 or 3 and R9, R4A, BY andi*R10 as 20 defined
herein, Another preferred sub-set of “conpounds can be

or salts, aplomere. selvaty anddY-pxifies thessplayherap 2006/ 109085

R“HQE&M #BEhd meldry((RdliReferdbly fhdro)N- Q R1 |~ Rao

%&ﬁﬁfg RZng ge&al)l V&gg; ag’agcl ’hyarg% {rT%Q E!, o i) Qli,?cﬂgl%y 0%%\@191‘31]1 the C;.
; uaufncmwl o9 CoscydoroahEONORYIS(ep e ercbispYonHRL PRited by one or mare

su@ﬁﬂéﬁhqagctgd%ﬁ }@Eroxﬂ fASkn, W?ﬂ]l@)ﬁ:y RmindHonBt ﬁld'dﬁcnﬁﬁyﬂiﬂﬁo and aryl

ring B 1s an ar?gratlc ing containing up to two {and
’m‘b]i‘eé"f"éWé@P'iPSBfﬁ&? g T Frfrogen het er oat om ri ng
R* ieebesdsiombyidesa; g poup-~(ORiR) whab i issthet 1Q1il &’ & agrewgls Ghydrocarbyl

ngu% O 2 Pném@);cﬁn har@)@ﬁ:hg maf{e%ro%‘f’o‘ﬁ@ grgup l‘ilavmg 3 QJ 7 %n@ﬁ@&(ﬁeg;egalcgen cyano;
R s e m% oh AR E-ine, Worpi B Sl Py BepRaron goue
and)lﬂ&m&i-thn@mcmphjﬂfocﬂ@mﬁwﬂﬁeﬂn it lsdch inbteuca e aptlovilly sabstituted by one or
moﬁ'eosli.lgs]flll:ugn s\ﬁeggd’ fro@h}}dx%)qt] )ﬂﬂ&g@& %?.2' a]kbxy, amino, mono- and di-C; » allkylamino, and

aryl and heteroaryl groups of 5 to 12 ring members;

or R* and R? togather form a monocyclic carbocyclic or heterocyclic ring of 5 to 7 ring members;

R® and R together with the nitrogen atom to which they are attached form a bicyclic group having up to
12 ring members (o.g $-12 ring members or 9-10 ring members) of which up to 5 ring members are
heteroatoms selectad from oxygen, nitrogen and sulphiur and

R? is selected from hydrogen and fluorine.

Within formulae (IT), (IIT) and (IV), particnlar sub-proups of componnds are those wherein NRR® forms
a bicyelic ring of up 10 ring members (o.g. 9 or 10 ring members, preferably 9 ring members) of which
up to 5 ring members are heteroatoms selected from O, N and S, the monoeylic or bicyelic ring being
optionally substitiuted by up to three substituent groups R'°, R'™, R'™, R'* and R'** as defined herein,
more typically up to two substituents, for example up to one substituent.

More particular substituents for the bicyclic heterocyelic group NR*R® are those forming part of a sub-
gronp R' which consists of the members of sub-group R'* and flvoro, chloro, bromo, trifiuoromethyl,
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I n anot her subgroup of conpounds within fornmul a (VI)

or formula (Ma), R is hydroxy. '10 In fornmula (VI),
exanpl es of the bicyclic group: IRL Bl 7 n INO

| Wolz0da0xste groups C to C6 below. 91, \ CPOTEB2006/001382
(810)0 (R10 (RIO ~ N NN CG5CS 1 NC6 Preferrred

roups ar roups Cl, CS and C6 WO 2006/ 109085
d‘g@ﬁ"@‘gﬁﬁ) B’%‘%M@G@"W:@Bﬂlpﬂnqt&!b elgylowgspt@lyl, hypird3s, mdﬂijrﬁulphonyl amino,
memyiRiiyo, Pa;memﬂaﬁﬁo,anﬁm&p e‘%HaQy a&%ﬁwﬁigg&@gﬁ% fe%ggambonyl
ofthosi o, Suonrbnl, oty pEhGYBFEHasRDY; Hersh Sis aleyesony
HEcEb e fasivh MBWISlephﬁnxb pnd }_ﬁ'rld;sé. Withih fissub-gfots dhd gﬂb-set of substiteents

inglicE ﬁétﬁﬁ,deﬂﬁﬂl QHIBrol ﬁucg:{ meth?rl g\éﬂ:ﬁgl i, % mo déraethylammo,

erep esen’t

ne rticul a rou npoun
& ?’%ﬁ st hw? °B'B§YL hfdrwwpfhylothqxnarbpya mefRexycarbonyl,
ﬂWWF@El eHO, lsﬁhmeﬂtwmi@mds sol vates and N-oxi des
Fthereof wher e R2a, R3 RAa, R8and Rion are as
°h & mRed %“Pﬁ"rﬁlﬁog 6ori6 fpsed hicyplieingf Oreptee ripg aﬁrebua;bzlfyrhmh Ito3
ar@hstefoatpms, zue. bigyelly.ring beéltig chlionaByébbdditu@d u,gl o8k & hte A 10 or RIM o

e U K Tt o P20 pof Sl ?rao%?{ﬁrﬁi%ﬁaa«a
WﬂﬁﬁﬂlﬁSu‘tﬂ@iﬁdpMQmﬁ&r o Eﬁedaﬂgélﬁ : etg&lfj E%&Jh%%%—ar@l Ao n&ﬁ spehasa

%f?ﬁf‘ ) ent grnno or LS sel éc rom group
] a"n"c'f‘“ ik Py or morpboling rigs 1s fﬁﬁ@tﬂé@m@@dtm prlesferoaryl ring
sughsas deferaveedor i reTidihantingPureif veiferebn 4/ niffbgeR Akm \fResatt §n ﬂl@tnbn-aromam ring is
boktéEHoRRarb G i fofkth (lggfé[@%? ST% conpounds of the

invention wthin fornmnul S represented by the
Paftiodarufused bicyclic rings include dihydroindole, dihydroisoindole, tetrahydroquinoline and

tetrahydroisoquinoline, and aza-analogues thereof i which ome or two carbon ring members in the

aromatic ring are replaced by nitrogen.
One sub-group of bicyclic heteroeyclic groups formed by NRR® consists of dihydroisomdole optionally

substituted by one or more (e.g. 1, 2 or 3) optional substituents selected from groups R'%, R'™, R'® and
R'*or R’ and or R™™ and sub-groups (sub-sets) and examples thereof as defined herein,

Freferred compounds are those wherein the group R™ or R* or R* is selected from hydrogen, halogen
and C,.5 alkyl; wherein the Cy.; alkyl moiety in each instance is optionally substituted by one or more
substituents selected from hydroxy, halopen, Cy.p elkoxy and emino,

More preferably, the group R* or R* or R* is hydrogen or a Cas alkyl group optionally substituted by
one or more substitvents selected from hydroxy, halogen, C.» alkoxy and amine. In particular, the group
b
“ or R™ or R* is selected from hydrogen and isopropyl, sec-butyl, fert-butyl and 1 2-dimethylpropyl
groups.

Another sub-group of compounds of the invention is represetted by formula (V):

RS
|
O N ~ RE
R1 Rﬂa
RE Raa -
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(Mla): (RLO ONHO _R4a RD Rs 1s OH (VIla) or
salts, tautoners, solvates and N oxides thereof;
wherein Rs is selected from hydrogen, hal ogen, Cl1.5
avRye0s/1@P855 ai kenyl and C34 cycl oal kyl gr ouprET/GR2006/601382
sel ected from hydrogen, fluo? ne, chlorine and

met hoxy; R8 is hydrogen or fluorine; nis 0, 12 or 3;

Ot gpife tanggmers; solvates a9d Nroridles thessoii n, WO 20061109085

wiRESH ICR2006 £ 0l Bfdoxy; 30 iwﬁfb&fgfnﬁfggﬂéﬂ; ﬁtn&%ﬂdz)ﬂ?a} %tﬁ%tgnecoq’ﬁl and R® s

kect 0 for, exa ne,

h@%@é B Bl i sEooRlEban iy o emerafl pfebon soms; R
seleipsl gome bprisogenuiotes shlorinedué xetiplye and RYREahd &8 afladk:i BRG hersin;
provdee thit wheXR' 428 BF 8¢ hddthyao 3 CATHRA

i nvention within forrruylgg%?@le% ?ag reprggé’%%eé%gg?/o?ﬁgmgm
Inprgrembédiment, Wherd. ' and0R Nre Bdf hydrBySR™ BBydrogen, R 5 OH fi b)

or salts, tautgmers, solvates and N-oxides thereof;
In fpetfiermpofiments RS &9 et ene fopandanh graeriige Alkylheadup gRarticul@lpreforred alkyl
graupdB/ are €tyl Ssopdobyl @ftyrkr-Bifl, dad inGHGLRRkS roups; RR is

sel ected from hydrogen, fluorine, chlorine and
W#de Fromylae (B ﬁDs(Vh?/mf@gﬂnsrmps Nﬂﬁﬂrﬁﬂfﬂihyﬁniistﬁnﬁle?é&w Fwhh may b
sukk d fRR8stinSed ot 1 g lied) i 10ca 10d
c;]Alfhefelihn f14 i s dr%ﬁ%&%ﬁfﬂ%éﬁy?‘?pﬁ% & éyﬁ’”‘ and sub-
& oEft SERET §°% FREPles eBat By deipesk bgin bt @ 0w partiowiey emi@giment, are
unggbsiied. opti onal |y substituted by hydroxy or Cl.2

u%ﬁktox ; or_a group [sol], CH2[sol], C(O(sol],
Angipge protsmet Wb OtfomeRygscRD wHEresetdd byemwa (\b| ] i s

selected fromthe 15 followi n RO OUps [g09" -NH2

-NMel -OH -NV -N_ -\ O f ~2HANH -NOH-_/ H

'O()—I-OO()—|-O’_~O-N-$ O'NH \~/ x
Oc_N—0
R1 Rlla
R? R
28
R )

or salts, tutomers, solvates and N-oxides thereof:

wherein R' is hydroxy or hydrogen; R* is hydroxy or methoxy (preferably hydroxy) provided that at
least one of R! and R™ is hydroxy, ring B is an aromatic ring containing up to two (and preferably 0 or 1)
nitrogen heteroatom ring members; T is a group (CHR™), and € is a group (CHR'®), where j and k are
each 0, 1, 2 or 3 provided that the sum of jand kis 2 or 3;n is 0, 1,2 or 3 and R®, R, R® and R™ are as
defined herein,

Anather preferred sub-set of compounds can be represented by formuia (Via):
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--Cvez M2 ~/~ OH"X4 (CH) V- OR'" HThC NR s OH
~/  -NHR11 -O (CH2)- NHR11l -O (CH2) OR13 wherein X4 is
NMOGPsA0%0%A i s 0 or 1, nis 1, 2 or 3, R1' i PUNGR20NGHEM 382
COR12, C(OORla or R2; R2 # C allcyl, C3_6
cycloallcyl, aryl, aryI Cl.6 alkyl or CHQR15 and R15
is selected fron1hydrogen C dRa)kyI C3.c 5
cycl oal kyl, hydroxy-Cl.6 all plperldlne, N - Cl4
alkylpiperazine, pi per azi rexpor phol i ne, COR13 or
C(OOR13; and R13 is ClL, 6 @Qlk In a further
enbodi nent, the conpoundiCan be an aza- or diaza-
anal ogue of the the reppayunds® of formulae (V)), (VII)
and (V1la) as defined n wherein one or two of the
carbon atons of the jge e~gering attached to the five
menbered ring is replaceg=by nitrogen, 10 For exanple,
the group: - (R \I in the conmpoundladf fornula (VIla)
nag be repl aced ﬁ; 10f )n (R1I0c% (Rg N NO or ,N

or s dapiqmerss sobvgipyanf Meoxides thereof\Vi a), (VI1), (M1 A) and

Wit ) is Btlor b 13k QU R BE R AeflSy (p-gfighﬁrh%exy Brohed that

1 or 3 an
s SR X ot W*ﬁ%‘b‘@é%@%‘%@dﬁ%{ﬂ{a@ Befersby 0 or 1)
nifpqgen hetegastomirig membdrs d'ds a group (CHR'™)) and Q is a group (CHR'™), whereJ and k are
eaéh'if ¢hl d?."o Brovindiies 9%)4111915}‘5@%‘ N5 arﬁnﬁlﬂhyq o3 Iﬂr?dcﬁanlg'oll{s d’R'® are ag

gﬁt anone;
4Ft"- but yl - 4- hydr oxy- phenyl ) - (2, 3- di hydro-i ndol -1 -y

h%%s TR DA P Sy R s TR PR qui o

In bafther SthekoufBf RMDARES with formul f
(3, 4- d|hyg?dﬁ?EL|SJQU|ngrwﬁ{vnor?m?%(ﬁy%roxyyﬁ}qsoprop
In formgln @)y éxrmplext df g divecdlic group:

(1 3 dlhydro i soi ndol-2-yl)-(2, 4-di hydroxy-5-i sopropyl
X0y, ymnethanone

t - butyl - 4- hydr oxy- phenyl ) - (1, 4di oxa- 8-aza-spi r o[
cfec- 8-yl ) - net hanone;

include the groups Cl1 to C6 balow.

(R™), (R"), R,
N
-~ cl1 I\l\ 2 '}"
c2
(R1ﬂ)n (Rﬂl)n (RTD)H
o I e N
XN ]
N
N ca - o ~N Cé

Preferrred groups are groups C1, C5 and C6
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(3-tert-butyl -4-hydroxy-phenyl)- (1, 3-di hydr o-i soi ndol -

2-yl) - met hanone;

(BOLe6{0%0%t y| - 4- hydr oxy- phenyl ) - pyt i o PCT/GB2006/001382

[ 3, 2-b] pyridin-1-yl-nmet hanonsg

8-(3-tart-butyl -4-hydroxy-benzoyl)-2-nethyl -2, 8-di aza-
Ingii predpeAC 15 6 aRndiety R €4n be a group R' as hereinbefore defined or can be 2 group R,
R’@“lFa’ %E ﬂtﬂ%“g%gdﬁ%&&) gé}élﬁ’ l In%ar)ﬂl clse (n is p%gm%x Zgor 388]%&[909&/ prefﬁhb?y islor
263 zeSbutyI 4- hydr oxy- phenyl ) - (3, 4-di hydro-I H i soqui no

| in-2- - Iret hanone:
AEW@##“&?%”P%%FHFo‘FL 2-yi)-(5-ethyl - 2, 4- di hydr oxy- pha
Wmﬁh YotiBE W%%maular toup of compounds can be represented by the formulg (VIE):
(5-cycl opropyl - grhydroxy pheny ) cfhydro I SOI
ndol - 2-yl ) - nethanone
(5-soc-butyl -2, 4-di hydr oxy- |
ol -2-yl)- nethanone
(1, 3-dil rydro-isoindol - 2-
t hanone; 10
(5-ebloro-1, 3-di hydre- |s-|nq9L 2-yl)-(2, 4-di hydr oxy- 5-
i sopropyl - phenyl) nmet hag
[ 5- (3-am no- propoxy)-1 hydro i soi ndol -2-yl]-(2, 4-d
i hydr oxy- 5-i sopr opy R*phe&ffy| JR’met hanone;
(5 Br ono- 2, 4- di hydr o) Ly-gfenyl ) - (1, %Vﬂfhydro-isoindol-
2-yl)- nethanone
(1, 3- Di hydro-i soi ndol - yI) (2, 4-di hydroxy-5-t
orisglfs, feagieEs: elyrtes e Nypylestesrevanone
wieeindR DR R R RS Qra0 Bafredivesiydn n fe, [| 3-of 2 (h@t BeEMbIGD, 1 or 2,

oS5 e e RS ol R R, (13 i %e”?fqyf‘gfn”ﬁ;

with Rede Cgll)%ndjw Q!ieosubsﬁﬁblﬁ ﬁgls p&f&’dbiy f‘i@l Bé&tined herem and/or the
morphal i n-4-vyl

0X
s s 5 i S 5T TGO o e Sugoue (et
amamgwhsﬁmmyhs&@mﬁhwwnphehwmyRkﬂmB?dmhwﬂhmEM$0|ndol 2-y
- met hanone,;
OI(ES'P-F@F‘%" EB4E 9f copponnds of P riwentiop within formpls (BDds teprgsenied Bithhformula
(vaa) - 2- yl ) - met hanone;
(5-Ch|oro-2,4-dihydroxy-phenyl)-&%,S-dihydro-isoindol-
2-yl) - net hanone; (R™),
(1, 3- D hydro-isoi ndol -2-yl)
et hoxy- phenyl ) - net hanone;
(4, 7-di fluoro-1, 3-di hydrodi sdi ndol -2-yl ) - (2, 4-di hydr ox
y-5-i sopropyl - phenyl) Ot f¥mmone; 25
(234-di hydr oxy-5-i soprop I-pngnyl)45 fluoro-1, 3-di hydr
0- i soi ndol - 2-yl ) - néthapong;
(1, 3-di hydr oi soi ndol -
sopr opy! - phenyl ) - 8
(1, 3-di hydro-i soi ndol -
I sopropyl - phenyl ) - net harrOhe;

(VII2)
|.»phenyl ) - (4-fI 1, 3~di hyd
ko R g av%%%‘%endﬁ:ﬂgdzoéh. e oA
whersin iscseleatol fraat hﬁéwﬂn,lha@em Ryl Cooalliemd ead O yycjoalicpl, goups; R™ is

selbdﬁdcﬂ’owdﬁgdn?'ﬂﬁﬂﬁpbfhorﬁb &ﬂﬂc)hnﬁﬁl{hﬂ'ﬂfd?@en &OFuorine; n is 0, 1 2 or 3; and

(2 dr.oxy-5-1sopropyl - phenyl) (2- met hoxy- et hox
R aﬁhglg¥%fﬁro i soi ndol - 2yl ] - net-hanone;

(2 4- di hydr oxy-5-i sopropyl - phenyl ) -[ 5- (3- nor phol i n-4-y
| - propoxy) -1, 3-di hydro-isoi ndol -2-yl]- met hanone;

(2, 4-di hydr oxy-5-i sopropyl - phenyl )-[5-(2-di net hyl arain
o- edi oxy) -1, 3-di hydro-i soi ndol - 2-yl ] - met | =one;

(2, 4-di hydr oxy-5-i sopropyl - phenyl ) -

(2- oxa-5-aza-bi cyol o[ 2. 2. 1] hept - 5-yl ) - met hanone;

,I) (1 3-di hydr o-i soi nd

I)-(2,4-dihydroxy-phenyl)-ne

ydr oxy- 5-i sopr opyl -
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35 (3, 4-di hydro-I Hisoquinolin-2-yl)-

(2, 4- di hydr oxy-5-i sopropyl.phmyl) - net hanone;

(5-am no- 1|, 3-di hydro-i soi ndol - 2-yl ) - (2, 4-di hydr oxy- 5-
sWp2isiit¥henyl ) - met hanone; WO 2006/ 109085 PCT/GB2006/001382
PCT/ GB2006/ 001382 42 39
“;2 4- di hydr oxy- 5-i sopropyl - phenyl ) - (5- net boxy-1, 3-di hy

dhhig formpla ﬁ%),. B2 §n)be elected fromefor example, one, two or three groups R'* or R or

RCDr #98bc R B QpeMb-Broips @ﬂs-ﬁ&;/hdﬂﬂﬁﬁléb therbor ad MERRAGLLA 4-y1-1

, 3-di hydt o-i soi ndol yl ) - met hanone;
D(@prefercbﬂ lRyotp ofkepmperingopitiepiyleativh evitlin Fornbla (VH R tabidben@dl PRI formula
ggip [-yl)-1, 3- dlhydto i soi ndol - 2-y1] - mred=one;

2-(2, 4-di hydroxy- 5-i sopropyl -benzoyl ) - 2, 3di hydro-1His

oi ndol e-5-carboxylic acid R*8ster; 5

2- (2, 4-di hydr oxy-5-i sopr opy; énzoyl ) -2, 3-di hydto-| Hi

soi ndol e- 5- car boxylic aci ¢;
(2, 4-di hydr oxy-5-i sopr gpyhephenyl ) - (5-nor phol i nd- yhnet
hyl -1, 3- di hydt o-i soi ndol'} 2-yl ) - met hanone;

{3-[2-(2, 4- di hydr oxyoa- i-sopRBpyl - benzoyl ) - 2, 3- di hydt o-
| Hi soi ndol - 5-yl oxy] -p I) carbonic acid tert-butyl

ester; R?
-phenyl)(&ﬂbnethyl-l 3-di hyd

(2, 4-di hydr oxy-5-i sopr o
r o-i soi ndol - 2-y1) - net hanone;
W@QEAHWMNVdmbﬁW5£MP@mmh&ﬂmﬁofphenyl) [ 5{2-i sopropyl anm no

wie A Yok lediod3adhl FAFHy &éha?%gﬂ; ¢ opyk?y LY ﬂke&ﬁ;a&g@ "Wetoalkyl groups; R™ is

d|h dr.ox
@Lﬂ%&éﬁ‘ “H’&Fo%/h loging qnd methasypky | is hyd@swmr Arrsing: misg, | R or 3; and
R'§Getembdiigm:
lmg né- dlhydroxy 5 |sopropyl phenyl ) -[5- (4-hydroxy-1-mnet
‘ﬂé i perj,din- é -di hydt o-i soi udol -2-yl]- 15
{ WASTER B s hydrugen or lﬁa_ilc_v

téﬂkﬂﬂﬂdowﬁmtytu@&b}ﬂ:@ﬁmwtlm&ﬂyw {5-[4-(4-methyl -pip

cTSB b R gy s tlaballd 0

a grovp/sodf RRpdio DHSQIJSQEH:GWFGIM ERHGHLCH{{0l] - Whinp f30 bsiselediod\from the
followla@iops) - 1, 3- di hydt o- i soi ndol - 2-yl ] - net hanone;
2,4-dihydroxy-5-isopropy| phenyl ) -[5-(1-di net hyl am no-
2- hydr oxy-et hyl ) -1, 3-di hydt o- 'SO$HEO| 2-yl]- 20
ot haggne; N
di hydr oxy- 5 |sopropyl*pheny*9 [5ﬁ(2 dklﬁjhylan1no | - hy
droxy- et hyl) -1, 3-di hydt o-i soi ndol - 2- yI] ‘met hanone;
(2, 4-anh droxy -1 soptQpyl - ph&ny)) - [ e ( pi,per azi ne-1 - ca
rbonyl ) - 1'y3 di hydigp-i soi I-2-yNL-net ne
hydrochl ori de; 25 1 ? H,
(2, 4- thydroxy 5¢i sopropy)® phenyl) - [ 5{ 4- net hyl - pi peraz
in-| %hneﬂhyl 3-di h |30|gﬁ%>; =yl 1- nethanone;
(2, 4-'di hydr oxly- ﬁsopr pyI phenylky[4 ( 3- nor phol i n4-yl
- propoxy) -1, 3- dlhydto i soi ndol - 2- yl ] net hanone;
[ 5- (27N no- gTRoxy) - 373 hyd i soi pdol - 2= 1 {2, 4-di hyd
roxyﬂﬁ;ﬂgbpﬁquf-phéwxdy nﬁ(f%hon 30N
I

(2, 4-Di |l rydroxy-5-isopropyl -phenyl) - (5-hydroxy-I, 3-dih

ydro-iso ol - 2-yl t hanone;

~f2,4-Difory y-ﬁ(i:ggﬁﬁﬂﬁl-phegg;j -5- &2 hydr oxy- e
t hyl) - pi pePazin-1 =y1] -1, 3-di hy¥t o- i soitdol - 2-yl }-
nmet hanone;
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(2 4- A hydroxy 5- |sopropyl phenyl) [ 5-(4- rmrphol in-4-y
| -piperidin-I-yl)-1,3-di hydt o-i soi ndol -2-yl ] -

nmet banone; 35

(‘Q’040®i1999¥§r oxy- 5-i sopropyl - phenyl ) - [ 5{ 1- net RET/GH2N6/01852
i a- 4-yl am no) - 1, 3- di hydr o-i s#l ndol - 2-yl |- net hanone;

006/ 109085_PC / G 320061001382 43
4@@ g/dm_ |§Qpr opyI en 15(4 i sopropyl - pi p
-1 -yl) hydro. ol - nmet hanone;
(2 4- Di hydr oxy-5-i sopropyl - phenyl (5 p| perazin-1-y1-1

Nigdr 0- i soi ndol -2-yi)-neth E‘
2-(2, 4- DL_ ?ém prop;d@ zoyI")O di hydro-|

N—| &8i ndol - eri di nNe=|y,- carbo yI NcR"5 aci d
tert-butyl ester

(2, 4-di hydroxy- 5-i sopropyl - phenyl ) -[5 i peridind-ylam
-hh&bjRﬁ 3- maﬁizosﬂﬁﬁ%m z—wremmﬁéﬁ

(2, 4-di hydr oxy-5-i sopropyl - phenyl ) - [ 4- (4- nethyl pipera
thliﬂﬂw isyNH or1), 3a 0oy tir wisilsDirIgRT is Bydtdebn, I’dﬁRhPa@ 4R12 lRlz is Cpg

d
auggxzc,ﬁl)cwmgr S HLES AR LRGN SR LA ﬁ%%rﬂyar'og”m i alkyl, Cs
"3"?1"2“% By §ﬂ<51= P pl)mp#@r\weyaz@a miperceinkyyth@BHMRO DOR™ or
C(@]ClRﬂanﬂ isctiaylilyloi soi udol - 2-yl ) - net hanone; 10

(2, 4-Di hydroxy-5-isopropyl - phenyl ) -[5-(4-nethyl -pi pera
In 9(1:'5%'311 embaoginyent yihe compBund | olny bl - d26-Qir 1iched- -adaldfhnd of the the compounds of

formwihd (@D OOVE) and ('V]Ia) as defined herein w rein o f
fl or two éhe cﬁrb%u ﬁ?[ﬁ"é)tf penzene
nné&t?%ﬁ%anu X"é'icf? %ﬁmiele@egwmeazu {:%l Tndol( 2- b

2- Q/cl opentyl am no- et hoxy) - 1, 3-di hydr o-i soi ndol -
yI - 4@%4_di hydr oxy-5-i sopropyl - phenyl) 15 et hanone
( Di hydr oxy- 5-i sopropyl - phenyl ) - (5-pi peri di n-1-yhne

1, 34i hydr o-i soi ndol - 2-yl ) - net hanone;
{2/ 4- Di hydr oxy- 5-i sopropyl - phenyl )-[5- (4- hydr oxypi peri

“"di n- 4- yl )in the SonthofMAGE Drrh 2-yl) - met hanone;

(,5- Chl oro- 2, 4- di hydr oxy-p enyl) [ 5- (4- et hyl - pi perazin

tmizy_be rapjaged by:3- d| hydr o-i soi ndoI 2-yl) methanone; and 20
(5 chlu%io 6- hydroxy |, 3-di hydro-isoindol -2-yl)-(2, 4df |

5- i sopr opy! - pige®YM) - met han R,

pyl - phenyl i -(4- nmet hyl - pi pera

0= 1 soi ndol - - met hanone;

- -chI oro 2, 4- di hyel-Oxy- phenyl ) {4- met hyl - pi peraziin
S1-yl)-1, 3- 4 hydro- i soi ndolz 2- §T] met hanone;

0 enI 5- (2-di net hyl am no

In E&g ﬁfom“¥¥%$ d@ g‘;’g"g K‘ﬂfi |%%%‘11?£ﬂ“1(39‘}1ﬂ°f as df};' ned herein, n is

a%@“ﬁeﬂﬂdzs’reamicr%rs$przsd:imﬁ‘e1ﬁwud‘dmpmsdes and

g utoners thereof. Preferred individual conpounds of

P‘*"‘Fﬁéf’ﬂf‘l’&wﬁp qiyentindaciude:

(S-ciao-Zrhydirdxy-ghenydy- 15B-diRyaRciemabEPIRBMahdeD - ( 2- di Met hyl ani no
(3-t | 1-nmet hanone;
K_@uﬂ%i@dr%? gﬁaqhgwgh Oﬁv’qgg’ﬁ%ﬁ'ﬁ%ﬂ“’[‘%{4 met hyl - pi per az

(3- H“"Yl*“WYS‘m’ﬂ"@ﬂ@iDr@:dﬂélé’tirs-éﬂﬂuimlma-)y)l-xileﬂimdnla;anone

(3,4-diByddn 1GH-RG G ST 2-0)- (4SO RO BPY ydr oxy- | - et

RS ﬁéjz@ 5&% Bt bl 1 O3

( ﬁ) tndol-2-y1y=(2;4-dihydroiy- -lso mpyl-phmyl)-memanone

(3-tc:‘t-butyl—4—hydroxy~phenyl) ~(1,4-dioxa-8-aza-spiro[4.5] dec-8-yl)-methanone;
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(2 4- dlhydroxy 5- |sopropyl phenyl) [5 (4 nethyl pi pera

zin-1-yl nethyl)-1, 3-di hydr o-i soi ndol - 2-yl ] - net hanone;
(2, 4-di | ydroxy-5-isopropyl - phenyl ) - [ 5{
IwWaaelsir09085i peri di n- 4-yl am no) 1, 3- di hydr o- i FuiTretodosBo1ys2

l')- nethanone; 35

(2, 4di hydr oxy- 5-i sopr opyl - phenyl) (S-pi perazin-1I-yl -

(SSkuy&f‘r-bYdrmmh@ml)-{wgihs)drmmﬂdamﬂhmeﬂw@&m d

30 Gk éﬁ*ysﬁ,gﬁ )+ | am nonet hyl -

:é dltﬂ roi dgp %z %%%gnghggig%b06/109085
'}ﬁ%’%g‘ @’QYDZI P %‘%\Wépmgéﬂ“?aﬂflés‘ml\l- oxi des

(léfddiydra-ubmdré-ﬂs'l)t(hhydenjd Is&pqagn-bhenylb atthanot ef erred set of

Glmu*%lﬂh dr ox gbl iqouﬁg usm?tgfmhmﬂr oxy- | - not
Urf‘&/‘i’h?ﬂﬁ"d@mdah hﬁsgﬂhyl- J@anfyrawy HeRSH - 2- y| | -
(Smdpmpﬂmei-dllﬁrdmxy-phenyl)-(l 3-dibydro-isoindol-2-yl)-methanone; hvl

. 4- met pera
(ngi&nﬁfypﬁ m{ﬂ{% ﬁﬁfhgglp%(%%qf?oé“ gf’%id% L%hﬂg?']’” %/hanone

ydroqsmndol-z yl) (2 4—d1hydroxy—phenyl)-meth&none
(5(cmo#b-loh Ayt ociainddr-1 ﬂmrmfdmﬁﬁﬁmﬂrapy[ ﬁrm(yl) lﬂ@ﬁah%ﬂﬁ pi per i
| anone;
5o B D e Jan P Ay e P
(SBersocdefrrdibydesry-phemii-(!, 3r¢hh3ﬂ19~lﬂl0md¢i@ yhrmetdmsdneod t hat each
¢! g@ﬂ@ﬂ:@imoﬁhﬂﬂ 2SDAE, ufdmgdrp,fy%tﬁﬂmm ﬁ%ﬂ@% ﬂnd
i ned w tch

t he p
@SBRI G B o iy digpdol2-
yl}@;@ﬂm@h@ of the groups RZ and/or R3 and/or R and/or R'

roups thereo Da@%@%%@%@ﬁ? én@%ﬁlmﬁnﬁ]ﬂt

ub
g”(ﬂ’?ﬂ? 'nations are enbraced by this application. 15 The
(24-Ritiydovey- F-isopetpy lerhery]) g4-GupapidEl4-9LI6Hoioh ) SOy dRFakIidE-oU P
vjlBfansRpounds of the fornula (1) are typically chosen
such hat the nol ecul ar wei ght of the conmpound of the
GTSE?rfﬂﬁllﬁ-hﬂrwwéwDﬁb% digydeeriseindpbdgl)-mrmbenene; usual |y, the
(5-weHBeg L, edihyded g phendl)- (1, Ehy@REFRMISED-Y)- Jlnkth&@nel ﬁSS gggn
r_less than or
- ?@grgaz’c‘l%hﬁgé@&ﬁelg) (Fggj\y{}h Eﬁ‘“@’ga ygﬂ?ﬁp’é‘]"ﬁ?’ef erably, the
(1, ?Tﬁihé‘tfﬁrlsa‘iﬂd%?@ﬁhhxd@xyéwmmn@mmwhﬁwl}rﬁmm an‘pl e,
4, 7-&1ﬂ59¢91 mxh&c@@ﬁamd%ﬁlz ﬁcanﬂy @ésoﬁ-q%}ﬂﬁﬂeﬁy] )-dni
2. §1s (le lrsml lgé ] O?ngﬁl&’pes Are erence
o a ¢H SW By 8’?’ ’(°]§§ brensps
(1, 1-111@1@#01131!0@23?1) iﬂeﬂmd&fl-d:hmdroxy—ﬁ-dmprapyl-ﬂﬁhstlysmathaﬁaﬂey at es,
1 SRR - A3
¢ to lzomdbﬁzéﬁpggf{ugng# ﬁj@vg& %3 sﬁp%pgf Eh mﬂ,ﬁ&ﬁ xahpl e, as
o TR S o ol dripraresoiasl Dorethmencasblonis
G ¢hm%mstgw-1N-t'hhydﬂé&~w¢nl-5-90{@¢-ﬁﬁydrcﬁ:§keﬁsﬁﬁﬁpyl-§&ﬁylﬁﬁétﬁmone
; : oXI
@B Pl RRGLS Blo o S B S oo
(24Sihydeosy- §'F°E'TPPY! ﬂ@nbflbuﬁﬁ-@Prpérawgl-prpm)ewawmdeo-am@-z-yu

mtadﬂnet ion salts or, in certain cases salts of or gam c
he te boxyl
0 130 AR RSP L RO ) et
(2 %’hl’ﬁ!iow-i freprenybphenybF (2-dxp-§-akahiynlb 2611 Jheptriey Irmdtimnences t o
@ mwmumd&.qgﬁulﬁllleﬂ) A Aok dsopeBt- iRy L Dnmglef T Or B
(S-ammu II'E dll(l:y%mdsom%d]-z-yl) ~(2,4-diltydroxy-3-isopropyl-phenyl)-methanone;
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The salts of the present I nvention can be synt heS| zed
fromthe parent conpound that contains a basic or 30
acidic noiety by conventional chem cal nethods such as
nwoRedaosdesscri bed i n Pharmaceutical Salts: PCT/GB2006/001382
Properties, Selection, and Usge, P. Heinrich Stahl
(Editor), Camlle G Wermuth (Editor), |ISBN 3-90639-
(23R8 drokies-demary-phe B S PR t)es-1 wasﬁﬂ@mylﬁﬂaﬂinaiet Y, ;
r Lee aci
B A L R L e T
2&%@@#%@%@@%)& (‘bvlethxlrpwpra@walmié dijyiro troigfol GotigBthanone;
2-RAHER R 51083138 Banzed - ZSOithy&lmlﬁ-@rmdblesemm:eﬂMcﬂ nebhyl Q@r:

her., ethyl
~ zV)Pdmgﬂl% SRS ? hgr%%' Qﬂ%@ opr o réﬂ%ano?fdw 'E@FEW{’H“}% are
(Emdmﬁcﬁ-ﬁopawlumhew{%ampéolmﬁyylm@hﬁ@ﬁMdrmsphdcaﬂwl)d@thame
{Maxd, ﬁmyydafxyaasoﬁﬁpylbaﬁbyl}mmaw 1H-B816H0PE-IRRY] Propf X BRRMES  acid
tebu agl, addition salts include salts forméd wth an
amqél ei ected fromthe group consisting of acetic,
(IMdexycﬁ iproy e H(&-methyli 1-dhydmtispindple?  ylpmetipnbier ( e.

(Zh-dﬂﬁ&efytﬂ ﬁaproplfl' ﬂ%@@[[g{ﬁxsup%ﬁﬁﬂtﬁ&hﬁxpﬁpﬂmﬁy&pﬁgmi f—yl]—

ud et am dobenzoi c, butanoic +

anphor - sul phoni ¢, (+)-(1S)- canphor 10- sul phoni c,
N-d%lﬁiﬁi dshydroes:aﬁnsoprepyl brapry)i2i Iedibydior] Hzisirglpl- Sy 1b:y}-€thyl} -2-morpholin-4-yl-
ach@kam ¢, dodecyl sul phurl c, ethane-1, 2-di sul phonic,

t.hanes ni c dr oxyet hanesul phonic, formc,
@?&M}P’E’ 'gﬁr"&x‘r@wﬁ TSy iosy-metayl pipaHkat-yril 8- dihydro-isoindol-2-yl]-
mdthagdnezconi ¢, gl ucuronic (e.g. D-glucuronic), glutamc
i C
el a2 RS 6l e HEh e
is wdj"zll 1}-methgngne; (rb) DL-1 actic, |actobionic, naleic,
(2 Arelihy droxy (S~ijoptopyledhen])-[ 5- H@qﬁﬂﬂzﬁql - ﬁﬂn}[g—l' ﬁmﬁﬂﬁd-h&ndtjl -2-yl]-methanone;

6’3@%&? %Dpclwghcﬂ (i‘:ﬂ’ lgﬁth’meh@ne Z'Z'ﬁv;l glyl%’lﬂ élamlrﬂ gﬁm(pdol-Q-yl]-

%F:l nic, nitric, oleic, orotic, oxalic, palmtic,
dilgyanoy- szmgadwmbmy[5-(2-&&&9}1&5]11&1-1:31&:0:;}1%}19i M&iﬁﬁ:&lsomdol-z-yu
aI | cyI ic, 4-ami no-salicylic, sebacic, stear
succrnic, sul phuric, tannic, (+)-L-tartaric,
(2 ﬂ'ﬁ&ﬂ@%ﬁ|'1@Pmp}d‘ﬂ’bdr'rum@lpbm-@#bbn}{m#h}m-lmimmql]-meﬂ],a_nona
hya&adh@.ﬁué: acids, as well as acylated am no acids and

o bR B Shieta e gwiée&zéﬁévmﬁz‘%%p?ﬂ“@?%gaid%@somdou-yu-

m

meﬂww@ﬂlc(eg, -COOH may be - then a salt may
@ hﬁ?ﬁ%"ﬁ?‘éﬁ‘*ﬁ“g{’ﬁgﬁ@ k‘-@‘%ﬁpﬂ%ﬁ%Pwﬁ?f?-dﬁ?drgfsoﬁﬁ‘os-%ab' )

Ylmeaafne; et al i ons such as Na* and |1 C+, alkaline earth
[S@Baino-embxyﬁ}m,s-dﬂnydi'h-usaﬁdtﬁaiyl]-(ﬂmdlhydi@w-sﬂébgm?}ﬂﬁﬁéuyﬁ Bt sHdSe;

£ RS opor BN ey LS st iRniy
(2,4-Pibroxypiriyopeonyt- Pb%&t{ﬁ{%émdrmwﬂuﬂ)mmﬁms-yué ~SgtihyMtigaindol-2-yl}-

mefdnidfRC, NHRR3', NE). Exanples of sone suitable
those derived fro

L e LA NG A R

methgriops; hy| anmi ne, butyl am ne, ethyl enedi am ne,

@, :ﬁbiﬂﬂﬁ&ly%ﬂhﬁﬁ; IGh&y Ly DGiperidiia ﬁﬁa&ﬁ.ﬁg-'ﬂ,%dih (ro-isoindol-2-yl]-
enzyl am ne, pheny benzyl am ne, I ne, neﬁ um ne,

meEHE™% r onet ham ne, as well as amno acids, such as
| ysine and arginine. An exanple of a commobn quaternary
amoniumion is N(CH3)44. 25 Where the conpounds of
the formula (1) contain an am ne function, these may
form quaternary amoniumsalts, for exanple by
reaction with an al kyl ati ng agent accordi ng to nethods
wel | known to the skilled person. Such quaternary
anmoni um conpounds are within the scope of fornula
(I'). The salt fornms of the conpounds of the invention
are typically pharmaceutically acceptable salts, and
exanpl es of pharmaceutically acceptable salts are
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1-19. However, salts that are not pharmaceutically
acceptable may al so be prepared as internedi ate forns
VIWDCene/repg8st hen be converted into phar naceutiCaaiEzg06/0013s2
acceptabl e salts. Such non-pharmaceutically acceptabl e
salts fornms, which may be wuseful, for exanple, in the
(dpihydresprb-isoproppi-pleapin f5a(tHisopromyf-pipdieincioyTp N1 Bl Fdr@fsoifdd® 2.-y1] -
mbdiMERt i on, also formpart of the invention. WO
20061109085 PCT/ GB20061001382 46_Conpounds of the

(Gl midroxy-p-opprepsthp syl -Fepipsrzianivhib3-filiyrse-iseindolrgy D-atethanchesr m
4{3- @4y sroxyAs-isefregybhaenyl)@elilfydroll H-itd ind IHRA4MIAL] Dlpedidh@-1-carboxylic
acﬁcﬂérflwgﬁ‘es(‘&-) that contains an amine function also

ude

I NG s the N-oxide. Were a conpound contains
(Cbehariingry-Syisenaepyiphapr [triperidipd-yismingst B difnyiamiseindsl-2rvi] mothenone;
(Mﬁﬂrﬂﬁys'b@rowwwq{—(&ﬂctﬁ)ﬁbmr%-NylmgB-dﬁydr?—tﬁbﬁﬂtﬁ-ﬁlyﬁfmmanone;

[ Le .t. 0X . of a. iar
B Ao bR iepll e (6] 2 I Boin i b fmbganone
Crdtiiesyeisepropyl-pheny G -dipatybainpoeth-d,3 gy droiwind ol -méthanone;
(A TAhyaRkY-S SRR - FGn AN SN E bl 1 Bipdix ]Sl tahyig, AGB Hro-B4EdL 2-y1)-
n@fmendydr ogen peroxide or a per-acid (e, g. a

per oxycarboxylic acid), see for exanple Advanced
(Z@Lkydiosy-5-Ghrspnyd phegyD- {9yl 2d23-dipethipoipyladitio)ethioksi]-A /3 -dithiido dypindol-2-
y1§5§m§ ence, pages. More particularly, N oxides can

de by t rocedure of L. Deady (Syn. Conm
3 g‘?’?ﬁ?“%‘%@?‘%ﬁ%ﬁ'ﬁ-%i%lﬁ?‘ﬁdﬂ'éz'ﬁﬁzﬁ-é”%ﬁ?ﬁ@%ﬁeprﬂ@l-ﬂ’enyb-
metaeee d wi th mchl oroperoxybenzoic acid (MCPBA), for
"’*&mﬁoaﬁ%%f“é%‘ﬁ?‘ﬁ%“*?%%ﬁ%?’g“ﬁ§-ﬂ?%@ﬂé%?dgﬁyq%?ﬁﬁ%ﬂ%%%fé@ﬁ%ﬁm
@&y ot -isppeesprisphemd)- S bhusronipiperdin 4o B Soliydiodsointiel2d]-methanone;
(SaCtibro-B#-dihphee Phény]) CHARRMT Uipizint 138)- T DaidRisdiddol-2-P | UAhanone;
il | such forms. For the avoi dance of oubt, where a
conpound can exist in one of several geonetric
(SeligshetyEogTL - dimdonierinde - 3-HMg-tdrownd-ioprapsi thew -gethanone;
(2,S+ﬂmﬁdr$ﬁyﬁfibdpﬁbpﬂﬁ@d&l)@ﬁ@-:@dﬂ}ysﬂwalﬁn-1a5hj.1,mihfd}&ilsaﬁcﬁl.%-ﬂ]-memm;
SS or mu ... Exanp| 0
(PR LA S5 B SRS Pt oot el b g PR o 2l metsenons
(2.4ddly oS dsopropyhey D-4% (2 dimetiybmingetinp)-2-methy K3 -fiby deaisbindgl-2-y1]-
mdtiapn@eri c pairs: keto/enol (illustrated bel ow),
L m.ne/enani ne, am.de/i m no al cohol, am di ne/am di ne,
and. s Sorvalhts Notides Sl mbiEimers 908101 i ol ' and

Prébirlefi Rai3ha wﬁ%@!%ﬁs fortu Ele: O-C/CCH /CGQ keto

enol enaqgl ate ere co unds of the formula (1)
-8Ry diveropy-phwy R [t Ridiresthy laminpethexy)-hAdibydrorisoiilal -yilrmethanone;
(Z,thiﬁyd&mmémfr:]rgtsrwghen?lﬁ-[mfr?w&iﬁﬁh-lF%@%i?dgotiﬁ‘d‘hgd&tﬁﬁglgﬁmmone;
: 9] . u . Ica

A B ERTRUROR Shenk PPy S rip e L i sohdor -

mefegestier eoi soners), either as individual optical

(2, 1-BiBYURIxG-5-150brof 1 b bty 15-55-(4 R G pife G Ty eyl 1 WL Bt direQoidd¥D-y1 -

r nmore optical isoners, unl'ess the context ‘requires
8% wi se. The optical isoners may be characterised

(2. &xibly dicote-friisiopriopydhplospy D-[5e(l tmethypit fipeAdlin-.§ taninio - 3-Gihy do-iséidok2-y1] -

mefRdng 1 Soners, 25 or d and 1 isoners) or they nay be

haracterised in ternms of their absolute

<2-§f@ﬁé°6%- PRy -phegel)-(opirerain-d wi- 1.3 Ay dmp-ispindeb-Ary D-metharone;

(2,8 diyatoayp8-dhofrypyCalivayl)-{Sriiad i Iamid mElh @1 38y S QIHIAMEN LR hanone;
Organic Chem stry by Jerry Mrch, 4a' Edition, John
Wley & Sons, New York, 1992, pages 109-114, and see
al so Cahn, Ingold &
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Prel og, Angew. Chem Int. Ed. Engl., 1966, 5, 385-415.

Optical isoners can be separated by a nunber of
t echni ques including chiral chromatography 30
(wheonatosgr aphy on a chiral support) and suElT/GB2006/001382
techni ques are well known toiat he person skilled in the
art, WD 2006/109085 PCTI GB2006/ 001382 47 As an
or gilie, golvedesi Neexides aglamanlersaliecofrat ogr aphy, optical isomers
can be sefpar ated by formng diastereoisoneric salts
A partioplaglypreferred st phiadividyahcompoymds consiststodr i ¢ aci d,
(2(44)hy¢ryxycsgkdptogmpﬁen@m[ﬂ@-r@arbx,dn.mstglly@&tmﬁ-yﬁ 25l drG-isoindol-2-y1]-
lgl -mandelic acid, (-)-malic acid,
-) - canphor sul phoni ¢, separating the di ast er eoi soners
?‘“‘W@r@ﬁ{@ﬁwhw%%%m%wmmﬂ -Lahmethybel3 -dihysismisaiadol-gl]-
mdtfagons;ahd S t o gi ve the individual enantioner of the

ds_.of f 1
k83 ¥R SRR R b b
methgnoge; pair of enantiomers may exhibit advantages over

o:&uhtﬁs&ia&@ﬁrtﬁj&ﬂ{ét-sitﬁwe%{i, for exanple, in terns of

bi ol ogi cal activity, Thus, in certain circunstances,
Fof the syaigatye oftiowlit,riti tud:ettmr:lm:ﬁ:\ed thst e&htgb@faﬁﬁﬂl&fxécﬁic @&Eﬂncé? BhBodiment
m@&@mﬂé oﬁ:hap@-bﬁp .2 a?%@ Qb8 bt eﬁkg&@ra%anﬁ S]'mc%c Picference, embodiment

I ur é% di_gst er eqi soner,s
¢ Fous FowrHaR éﬁqﬁid%lﬂﬂqf‘éi s a@‘H‘PTtIhIBHWWQR and/or R' and/or Q
andim Mﬂdu‘tﬁfruﬁph chede O M fiRod hikjein 0¥ 1hitA1 QRE cEMbIERES 26 Qhﬁl@éed by this
apfiieibh €S,  Wherein at |east 55%(e.g. at |east 609
65% 70% 75% 80% 85% 90% or 95% of the corrpound
Th@'franoﬁs hﬁcﬁcﬂﬁl@ﬂuﬁs dnd JubbtSucRf BAGHY upd c@mﬁ&uﬂ&l PR rﬁn&g h‘éare typically

mer. or di astereo

B S R o & o b apeonl o, i
usually, Yhe gbletutre weightaif the rompuindod:ill thia Eseﬂweﬂilf& eﬂ&nﬂld’ﬂ@sa than 700, or less

aﬁ@.‘f M@ 4 es S raBly> 0 ®

aat o noﬁ%f%‘?"f%@/ perlol e ARy G 5 55 s e
ah’gﬁ ? FE; on include conpounds with one or nore

refer : ce o a

A rbfi@ﬁc@ﬂf§coﬁfp R ‘%"WEL . reesnce g
Jydrogen i nglfngggﬁllevm th ﬂ%ﬂna)::@g scop &'ﬁ &fﬁ g‘f 1%:: %‘fgf salts,

s R, PSR b i, megn R SO dofrs ot T

exainple,| agdiscysped Hielywt bﬂferabbpfhpealfs&ﬁ PR Gobied Sr Msoﬂlz@ or JN'S&:@E‘ Qr solvates
thorbdtand e bR Ells or Hifimbd ShPBER BN AL, d2gf 0act | ve

or non-radi oact n one e

Mmmﬁﬂiuhdhrbf tHe B mGIR (1Y S4aNES: in 20 fRRE ?éltg] eﬁ%}gzﬂ[ﬂ?ﬁ’t{ %ﬂ%ﬁ&rﬁ& salts or, in

Qpe uch £Q ounds are preferr er apeut|
oot 2P iy oB ey Yo BN RS it remoleheeremiermizbuagte an
Ph‘:’ﬁ’éﬁf i @mﬂhﬁﬁlﬁ‘rﬂfr‘vﬂmﬂﬂﬁ ©op® of s @Fentitin AR Ye@ifices to compounds of the
forr@M) HcMddWle saft Wiris 56H BinsREAPES may be useful in a

di agnostic context, Esters such as carboxylic acid

Theedts of the ﬁmﬂnﬂwhmy:arel&ts?ﬁtﬁesﬁd ﬂoh%mfmpdé&g&n@ Ehaﬂ‘ aaﬁam Ahasic or

I vl J.C aC| d grau

ceide o AP B L nlona R g i o Jrerbel g s
P”’%’i‘fé ﬁglﬁfél% and ey Iig@uﬂh&sahuamm; Gamillp G. Veerguth L'Bﬂrtor) ISBN: 3-90639-
026-8CHaFddotar, 388VPsHEE L%FB t DR, afbn?rﬁtyehcf‘%ﬁdnt Pe&:c @frerimhng the free
amdeé%g;glfg“rlnso &ES e_c 20 het

gr oup, H SRy %‘FB g Eﬂp%%% pasp oy agid @1""#“&11' Ky pm organic

group. Partl cul ar exanpl es of ester groups include,

but are not limted to, -C(-OCCHi ,, -C(=0 OCH2CH3,

-C(=0)OC(Cl13)3, and - C(=0)COPh. Exanples of acyl oxy

(reverse ester) groups are represented by -OC((O R,

wherein Ris an acyl oxy substituent, for exanple, a

Cl.7 alkyl group, a C3-20 heterocyclyl group, or a

Cs20 aryl group, 30 preferably a Cl1.7 al kyl group,

Particul ar exanpl es of acyl oxy groups include, but are

not limted to, -0OC(=0 CH3 , (acetoxy),

-OC(=0 CH2CH3, -0OC(=0) C(CH3)3, -0C(=0)Ph, and

- OC(=0) CH2PI 1.
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In one general enbodinment, formula (1) and
sub-formul ae, sub-groups, preferences and exanpl es
thereof do not cover esters such as carboxylic acid
esoems1@md acyl oxy esters. ---------------- PCTIGRWDE/001382

2006/ 109085 PCT/ 82006/ 00138 48 In one particular -
enbodi nent, formula (1) and sub-fornul ae, sub-groups,

sunsxﬁ,fo% Wﬁﬁ&r@éﬂh@m%ﬁﬁm ﬁmckgﬁs 1@l BRh af ANB IRE LS, ethanol,
§¥Froé¥%¢ﬁgpoun s wherein hydroxy and the

”%@? 1053 &*Wh the hydroxy group R2. Also

A&M&M‘%&y l%}! dot-rﬂ!d%@ v.(uie)va%enfgaas 9091 M&Eﬂhﬁ%@or&&fcn&mples of

of the conpounds, sol vates . %%&rates
acid phgtion,salls %céuda salfs ﬁw&&wwﬂcwp%% o the Ergw%flsgwf fefo, 2.2-
dichivriacetie) Gipiy alink S aseytlih Gele Xi-istails), OL-aspartiy) | tenresesulptiohity benzoic, 4-

f
ac%%ﬁr%gclgg% dlg bu@ﬂﬁ'ﬁ, S—ﬁ@%ﬂ Hc.s’c %Rongowglxa I’?fl)'#)ﬁ}ﬁ 10-3ulphomc capric,
COpEiFARITHY: Sinpatoi '§“’&dﬂ?)€?%é’@dqﬂﬂs‘4ﬂhw Finer L 4 EPIBW@ %@vaylphm
2-in@ioiyethaifhonit, Crorgiic, filierit, palttiri, fehdisic, ElEcheptamit) Deslucsitid) Rlucuronic
(e E.h %dﬁrll}lcgmma) £11“tm:|£1§ r@ ggﬁ?&qﬁmc Cta{-o\}/:Ee)j%q:ﬂrH:p #ycarc( S urm %ydrubromic,

cal
hyérgtlxl,qn): hymmdicngeth@mab -dJariic, R Lelaetisr la@‘?bwy maleze:r@h@i)) -L-malic,

mdléhicC i@@mmc )ﬂxeeia@bsﬁlﬁlﬁmaqﬁpmmlﬂsm&ﬂc na?pnﬂahle@at ﬁdxﬁﬂphomc, -
i) %i'ﬁ @tg ﬁc n ter Iefl & Cxa(?r exa g {l % onic, L-
y PRl B35 % g §'r°6 F[hﬁé’ By KPR

pyogivpoisn eglicylics famiphrealieylimp ﬂb@pr pledrie,, supHilio rsukphtmc,e@tlm@ r{+)eli-tartaric,

thn@é}){mp};ﬁﬁﬁenés EJnicV&decheﬁlUQﬁ VREESERL, ad Well 2 %cy&?eﬁ%ﬁho acids and cation
conpoun fo by deprotection if required

WS of such netabollcally | abile esters include
If %Eoﬁx%po%nd h‘z’%{g r@ha@a f&(ﬁm%l(%orup v Lc%bﬂay'_%s?ggiomg I((\‘%%, -%ldﬂﬂ may be
-COPRyhen a sidf mqyégfq%%ﬂhaﬁwﬁble F%Wlil ;Examplés of suitable inorganic cations include,
bulark Rt linkddak lamat ﬁaile&d@ Yilch a?Nd' 4nm maamhd el ﬂ&thn)blaﬁms Bitlas Ca®* and

M%g%dgr@}g%# %'m %ﬁ e gga[nga)l( ﬁ%ﬁfl%?é %Fgalgg%hgﬁ%lflﬁ b?t are not limited to,

a.ummamyxl mﬂ;@t Him ) and subshmtad ammonitim ions (e.z., NEGR", NH:R.", NHRs", NR.
Ex:!l:m 1%5 Mqv}ﬁﬁbﬂe iRy alﬁtok'lﬁhl 1&@5@%&%&&9@&?{ @b éfl{ylam?:% diethylamine,
d1c_ycl§ gﬂ OQ@%§W| yFa?é['}gflem%t mn?nr;, aqclzl(a%&emnmg/ ‘diethanolamine,

pipEyacing hexyihmiog mbmnljtbmydynm lahdline, meglumine, and tromethamine, as well as amino
aofds Gk Lasol 3511& &@M@ M RNl J&M Icm:nmun quaternary ammonfum ion is N(CHy)s*.
cyelohexyloxy ar bonyl oXynmet hyl ;

Wﬂﬁ&ﬂ‘ﬁl @Rﬁdﬁﬁ&owm @t!irbﬂlﬁ)’('l)odb)dﬁhmﬂ amﬁﬁ)ﬁmctmn, these may form quaternary
-fetr

J’(“H-‘Pts ﬁ%g&%&%ﬁggﬂ@%&g@g Xy e }',lﬁ ,to methods well known to

the skilled persun Such quaternary ammonium compounds are within the scope of formula (I).

The salt forms of the compounds of the invention are typically pharmaceutically acceptable salts, and
examples of pharmaceutically acceptable salts are discnssed in Berge ef al, 1977, "Pharmaceutically
Acceptable Salts," J, Pharm. Sci, Vol. 66, pp. 1-19. However, salis that are not pharmaceutically
acceptable may also be prepared as intermediate forms which may then be converted into
pharmaceutically acceptable salts.  Such non-pharmaceutically acceptable salts forms, which may be
ugeful, for example, in the purification or separation of the compounds of the invention, also form part of

the invention,
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(4 t et rahydr opyr anyl )car bonyl oxyrret hyI and
1- (4-tetrahydropyranyl ) carbonyl oxyet hyI ). Also, sone
prodrags are activated enzymatically to yield the
awoirwerposspound, or a conmpound whi ch, 35 upeaTiaEzioker sz
chem cal reaction, yields th active conpound (for
exanpl e, as in ADEPT, GDEPT, WO 2006/ 109085
CW@@@W@@B QOHMIQUELBF'I Mﬁn@n m)y alﬁdﬁmﬂﬂ(—aﬂﬂﬂs LA rdf&}a'[r_‘.@ herein

to R EMHoMR ofRY foﬁﬁul@(l’)stliﬂ AntGhe bk M fﬂtﬁﬁ%ralsg Hgﬁldeg ghe)ﬁ: q?ded €

conj ugat e, or may be an am no aci ester erivatl ve.
Wiiroh ogipaid Aatainy istwrall Aeine RRRH) dfe & ndrb @k %witrafen (afoln may be
oxﬂiﬂgd 13 q’&m% W{B&det @'Er&gu? f E}gaé:?les M—g}%&es H]E%\{ %tllcEF oﬁ ﬁ,]ter?l% amine or a

consequently are
”“FWFWEWWEW%YHIW proliferative disorders.

such roli rati ve di sorders include, but
N EHBATSE Sr el pafedt plft FPTETRInIMEot iR, Hfih e ofidizing agent such as
hygragea ipprovide o @ péracidi(h.aduiparoxydarbendit acid) ke rfo €afiple ddvanced Orgamc
Cﬁﬁrﬁt{r@{ BE Jettly MeadhC I NBHTRS,, Wﬂ%@éﬂl&% g& ?dﬁ&% %%8&14}8 r?—mﬂﬁes can be

erm iver
“’a%° °°e%?q%f)&aﬁ‘é&’ﬁiﬂ%g¥ms¢?m T 30954y Te yh@eﬂw Bipige compound is
mﬂ‘f@'ﬁ V!Jﬂxawﬂhleepdroxyquugc @eid (MUPBAY, fod @E@PRAGM Sn e lsolvent such as
didhloRgEBine, OVary, pancreas e.g. exocrine pancreatic
carci noma, stomach, 10 cervix, thyroid, prostate,

CogpsulndsOdf MiieefSmiviball) MaySdxRfin aaluﬁbergﬁafffél@ﬁt ﬁﬁéﬁr‘l%meﬁs i Bhtomeric

fcmrt:n:ﬁzI %%%&5 éo %fIOm 'f“]:ohg (r%f fg? folr%rm? ﬁ}[%g#&gg %‘%ﬁgﬁ gFor the avoidance of
duqﬂ:qt, Téegea, compppundhsen oitdn pre gl arverilegeomegrinLibcanetiy omtiaa@itiic Corms and only

ond i@ 4kARIAIAdes SHBER kifowhIRMAGS Yk h&eﬂtlﬁiéé%%ﬁ d bﬁ%ﬁ{?&i&
| ynphoma (such as diffuse large B SD

Exaapive bf tatymerie dorms inkindig Kir mampieyumt;@m aﬁ&ﬁo]k@-ﬂﬂﬂﬁé s #, for example,

thel %Wﬁutm!ﬂ&lcr yaﬂg eicelto/enl)lyg@ls@ 3 be%ai),lB'lu Lg ac‘:taaént msef, l(#']rglo/t]]]mno aleohol,

hengt opol el t
?S{ﬁ%'ﬁ’éﬁsac ut e“‘fssc'(?ﬁ%nl C nﬁ@kefgmﬂboll eukaemilas, niiro/aci-nitro.
Ematg ni b nsi ipyve @nd ref ragtory chroni ¢ nyel ogenous
- Kaei—_-m %cq;'rryel adyspiasiic syndrome, Bortezonib
ensitive “and }efrdﬂ:tor{ muM i pl e myel oma,
me@l oprol i fgfptive di se,g]gnlgt or pronyel ocytic
| eukaem a; thyroid follicular cancer; a tunmour of

Wh&B S&Jﬂﬁﬁﬁd&mﬁ‘ th@ﬂ&inﬂ:'lﬂl) cb@¥in mﬁ)&m Chifal J%tﬂ:? ah& &H%m& in tlt]ne fogm of two

osarco f unou f the central

or rnoercr*. ?/F%u 1s§91§rf,er relixca-ef fo. ey s@f gxg 5191(16 ipglude alpopncal isomeric forms
thenaefiiy 2 bleatnerpepimyhs aptdiandreot6ians)) it as ind el QNGHKBAI i 1son:|r.rs of mixtures
(oS RMIRech B Ao QP AL bR oma W31 OS%?:?FT[ ired b derm

pi gment osur rat oacant homa:’ thyr o

Thw@mmnﬂrma&apﬂﬁkacﬁnﬁaﬁﬁmﬁed By Beit ﬁ'?%{ eRE+ and - isomers,
nh|b 1 on, and

h ar ns e to |
or L8 nioel 0 i) %Sg%te s °€t§§“é*3’ﬁ’é'fthﬁ?fe°&§“§%‘%’ upipg the “R
andj Sn nenppaclzfure devglopdddni b, Ligbltl huidelad, sdBidgmes ganicAtRmistry by Terry

Maigi, @4 Pdidn, SAR Qﬁfeffﬂ Sifnk, 6 Srobil YR gga &%85 12 RAGE S T, Tnpold &

réast cancer’

b d
Pl'ﬁlgrl mary rf(a‘fb‘é g%ﬁ'c?i s ngf the br east,

opgt S cer,s) . and ntl e ce 25

Optfd ”‘*‘ﬁ‘ﬂg G b Ottt 0L GRRE S Bl i il trpatomanty
(°hf&q3Pd°B@ﬁ]é}'d??éFF¢“& PUPR}) etk sch toshiveare walbimet to dife personcleitiad in the art,

i ncl udes hemat opoi etic tunours of |ynphoid |ineage,

for exanple | eukenmia, chronic |ynphocytic |eukaem a,

mantl e cell |ynphoma and B-cell |ynphoma (such as

diffuse large B cell |ynphoma) and optionally further

i ncl udes chroni ¢ nyel ogenous | eukaem a and nultiple

nmyel oma. A preferred sub-set of cancers consists of

Er bB2- positi ve breast, prostate, |lung, and gastric

cancer; 30 chronic nyeloid | eukem a; androgen

receptor dependent prostate cancer; 1710-dependent

acute nyel oi d
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| eukaem a; nel anoma associated with Braf nutation;
mul tiple nyel oma; vel cade refractory nultiple
nmyel oma; and gastrointestinal stromal tunours (Qd ST).
owvoubsaessparti cul arly preferred cancers ar eQndr:igpiass:z
nyl eomas and vel cade refractgfy tunour types as
defined herein. WD 2006/ 109085 PCT/ GB2006/ 001382 50
AkisynO @lteratineb ikd %ﬁﬂcw&rﬁt@aﬁﬂr b@n&hﬁ 6itbrieR Pt QbHREd by forming

d&s‘?&?éiiis&he?@%alé%ﬁﬂ 1%%1 m 5 'amh ngeﬁ 1O 0S (g_ar aﬁlét | Cla% (©)-di-tolyoyl-L-

seas hedro
t“ﬂ‘i“’%" 8‘?1@ é'\’)snaﬂ‘ileﬁﬁ F%ﬁrﬁrhtﬂiiwld FoBE- qammuhhunm whedteg the diatkreoisomers

bycifetbrtial crya HeHEHE andB WesdoRtkghd s@s 3o SOthSind itk BANSmer of the free
i nical benefit in transplantation and

I nununosuppression. 5 Hsp90 i nhibitors may al so have

m&rh mnq,ahnapm fo;mmma)t BBt BEY loPH&L Yol ASShRER Y SRA5 SR omer in a

tl on wth existin or ne\N’
oA 8 SERT Ty GG SRR SHPe (i ok s Tsfexpiplo g terms of
biglhgieh4ctiyityo Tisnia certuth c&mmtanm ity beﬂﬂsﬂﬂ)MEusahhﬁtherapeuﬁc agent only
J QH: dgr ensitive Lo .
one ?éﬁ‘c@gna%o?’f%s 3™ n : BI o7 Sﬁ_y" 'Eld 1$o¥1e ogimg géﬁha itvention

- pOS| | Ve
FTB‘F S GPRPRIOTH Lot | COESPI Of thsofaENa (DOBATIFG 0B pr s Sl centres,
winskoiiEat B2 5{%IFR:. ) leBTEDLT, 65%, I TORPTID xméqml §0936k Sl%-"o?f)f the %ompound of
own- a n
RS CREREERS: PR EAE ) Ry R SRS P g
W@F%)?Bﬁ'é%%rﬁﬂ £ Subsientiabiyall) of tbﬂeiﬂl amoprs ghiths Fampawrd ofithe frmula (T)

mEEHS ipRieane @ sifgloetical@ond: (e, bnantich 393 diaéhslopay, 1993; 50:
418), Mutant BGGFR in lung cancer Somatic nutations in

Therrempdupdsod thvoitresintionoincluds ecompinckisrwithl ong roo\ntok-b f@artio substitutions, and a
refeRERRS 95:::&(5@:5%3& RSkt iofitin 11d SoobeSIEbiHe qufeoaen%egt Bor examplo, 2

a@e etio ons %51%5 € .responsiyeness to tini
PP e TR 1 seene| oy HARD- sedy {wisely gpferences to carbon
andoxygénrimthde wBlis theinswepetraspéchiefye’d, YC asd fEeaditase “o.
inhibitors is in some cases nediated by a second
Thisetarss gAY berrbmriive Aprnsradidastive i o eotbpdiment sfitheinwestion, the compounds

Gﬂﬂﬁhdﬁﬁadﬁ/daﬂnfd mcﬂ@nﬁntﬁu&h bdﬂi:blmdﬁ allgeﬁéfm%@%}( theRp é?&l@'u& 991 another
Bm(b"E,QBg tcl n ui tin-nedi ated de%r adat| on
oncog 83 Py g eae preere el Plﬁﬁec?%qﬂuﬂds containing

Suﬁrfeﬂ@@wtﬂeﬂmﬁnbmtﬁubnaﬂm@oﬂmw@xt Exposure of EGFR-nut ant
cell lines tg gel dananmycin 20 i nduced mar ked depl eti on
Esfsrs o spBomake 2ot gty and; 3avipyy gters\gthe cqmpepdpeldarmyla (D) bearing a
carblveytieacttbdraup o g Gedibxyl grolpa bisQRA bmlﬂﬁkdo u;?mﬂm?@g lﬁ%ﬁeb Sfd asters are
[ C st APk n
coff A Bl nd'hd Aol PELAOR hodfh i B o Rl ol Cur ato
fFgra %ﬂéﬁtt’fP@ﬂv’rﬁW & RSB Ry hareue arefpgsh® 0T 7@lkr1@nu9 Pariitular gkamples

of ksted lgRfifsancTiag vadey ﬁo@ﬁﬁmﬁ% é‘ﬁﬁg%dg{ff}to %Hg)%d)ér;ngiﬁ ab@@)occcm)s and -

h t
OB R e RS Tty SRS e Bt OSHOIR, wheten R s an
acylex rististsaeat. iforexewdanta Araslkyiemmp.shOmnhetetochdy] @aus,adr of @b, aryl group,
prdEMbly 2 ERHABCLHAN,  BoScd lk&Qﬁm CJf 'aﬁ‘}’ﬂxy% %ﬂnﬂ?{gf%ut 'ﬁ@%@gjﬁt&d to,

he B
oy ﬁ?@ﬂ?ﬂ&?@ﬁh RSP 8!5»« d%‘?(-o)‘—‘-ﬁ%h AOFERD FHPEO
K562
Iniiﬂ %evergn@%@b@%ﬁa SI s IB%T:’I(?QDIHP Prgfﬁ%ﬁes ?"gtcﬁﬁ“}?h"‘ thereof
do 8 [Eex, gsighs Fyrh mmuanﬂﬁcﬂmwss (Gorge et. al.
2002, Blood 100: 3 041.3 044), 30 An en receptor
dependent r tate cancer
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The androgen receptor kinase is-an Hsp90 client

protein. Hornone replacenent therapy is usually
adopt ed where surgery does not resolve the cancer.
Byentogadobss t hr ough nmutation in the receptor PCEESEDs/N01352
2006/ 109085 PCT/ GB2006/ 00138488 51 cancer becones
refractory to the hornone anal ogue. |13sp90 regul ation

Inppe payticufap mprdisentudormylagDi dnil sieformalagiub-gom pRtticates QR examples

thek 0 d SRBvIVRLthrSl o By doRpRRds" W E@?‘f}%d ‘RE gs%g Es formed with the

W ARRCEL S R2 FI Szft eudegt acute nyel ol d” | eukaenm a
n%yeqr?]gﬁi'dupl ication of the tyrosine kinase receptor

A ' jtutive activation an
RSl P 803 ol e B A R bt gyt
Gﬂfﬂﬁlﬂ}ya%%p‘lﬂaqlq‘n qogﬁl@*ap anclgiratesswigifcoppdundgrydchaas eycdodextrins, or complexes

wmaf hconipoynds ﬁi{lcpﬁrﬂ-ﬂﬂgasdfﬁt_m cMfdinds] ﬁ?{‘ﬁrﬁ&u@ﬁ:%sh%@ﬁtif&%mple
anPlo s K .nl_p o iclo L S _re vreesen S ( n er

gxg&npl g&?fj_ a 2“?%3 _eﬂ’g_en_e § g oAl émc'ﬁbd‘ifl%?gm?‘@ -
Formetain@ld Aivé - prodoudd rd QREDIA RS St ConPofifll @%f% éhgsi%lgﬁigg% geseptable

i.ni I, ..b fiLt .t th ti t
b P R5! it perabbiim, Be e gincQIORRis s ewved i y5od e sctive
drygq ucd)estg s m& BAfprmelifby svtifieations So ekaatplgofaiy 6F iy ﬁ{(b_mwlic acid groups (-

itO, 10 " t nLne Kl.nase \
O it Bl SEBRUES D Spdto Aol hloP BBl Y3 Fs geotive
BrOpRRPFeATL i the parent sompounzs Sdlpwed by Aepratestionif emviehat confers

' Jvity. t.o. BRAF.. This ation is
54 5 R Al e o o BB IOk i R
Copfb Nature, 417(6892):949-54). 15 Miltiple Mycloin
(o. gL Rle, HBDABY, iPNinbi,Lapn, 15 ABG potently inhibits
Cl_%gllobﬁgrati on of Bortezom b refractory multiple
nyel o cell lines. Cell surface levels of IG-1R and
(0.5 | amiprethil 2N -Gt ndimin it Hmorphdlinalaiy); ket ed MM |

acytRy-USalkfiM t si ades et. at, Blood 107:1092-1100, 2006) .
2 Alhlt ?Dcriegr%’_sti mul ati on of multiple nyeloma cells, as
BB XM E Y5 ar acrine stimul ation of bone marrow stranal
acytoayetbyli wi th | L-6 is al so dimnished through 20
pivl .ation of the Hsp90 client 1TCR Yel cade
Refractory, Mul tinl e Meenoma Conpounds of the present
a on can be used in the treatnent of vel cade

l-agetoftyethgk ory t unour types including treatnment of
- | LNG S, I rg&g ' .mantl e cell |ynphoma,
I(lﬁﬁgé%lgg%tﬁm%%% g F%J(Jg&%)linphona, stage RIB and 1V
-Cemzpylonieth mprensrasarkenylessmeiv, advanced non-smal | cel |
1-isbpindp@xycaneBloxystidD chil@Rsl-carthfislatf1and ovarian cancers
l-cﬁﬂgexgi%gﬁl—%% ki.n''s" | ymphoma, Gastrol ntestinal stronal

t unour's ? g“la}hyb ST di sease particularly di sease
cyolghepdertwerbonyloxgratyl:h f act or acti vation or
1-cOMBRREHRLBBSIyRRAyd10. C-Kit) Oher conditions or
cq_mg_:ﬂﬁ?ﬁ{ders f@ﬁr ¥\/ni ch an Hsp90 inhibitor may be of

PACRAFY SR &PYioRetigk  but are not limted to: 30

1-(Aienghydobpyrenybmptarhonyloiyetivider s Hunti ngt on' s di sease (HD)
4-tdirSh S5k ofdegenerative disorder with no
¢ ef f}grg@i&%gﬁt reﬂcﬁ%ﬂw&qgi nhi biti on of Hsp90 and the
-(4terahydroprepyligbosdunettolon of Hsps are effective in
AISOP Eo%%%potd}uggarlg lé'antvslathp éﬂ%}rﬂm Ea?lgf %.!l yr}fa,ld the active compound, or a compound which,
upon further chemical reaction, yields the active compound (for example, as in ADEPT, GDEPT,
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WD 2006/ 109085 PCT/ GB2006/ 001382 52 aggregation in

neuronal cells. (Sittler et. al., 2001, Human
Mol ecul ar Genetics, Vol. 10, No. 12 1307- 1315).
UPO2GU%885 on of LI SP may al so be of cli ni cXCTI5B2RIpDGLIE2
in other diseases of proteimom sfolding e.g., CID and
Al zheinmer's. Inflammtory di sease, i ncluding
LIRERT erer). cﬂoﬂemmplh,rﬂmt preirugAsy haasugCiderbntive oot pluetidy @njugate, or may
E#Aﬁ%r@{ st% 5 and inflamatory bowel disease GA
as been shown to dissociate HSF-1 from Hsp90 | eadi ng
Bidlepidalertidigt | vat i on and nucl ear translocation of HSF-I.
HSF- 1 subsequently acts as a transcription factor to
Thi prpoedHSPEfomviie K pﬁi@ub-ﬂi'hms iherdef@tel inibitofof Hspd¥ @ndivassequently are
exfR88d o I Mokl R0hd Reatnl2 of GROL Etl*uﬁfbf fohfaﬁﬁ%ﬂﬂ&ﬁh‘s oﬂxah'r%les of such

i.ndyce S del of e onto_at al
Pfﬂ?ﬁ?&ﬁe R e PPt 2 Gt o ff%fmmfo 17 ggipie,s Sacloma of e
blafi@Q breb8.1®)on (Mohotoregualaiatc;nom sh6h s oolan plsdsaiciabrivhindedlon adenoma),

kidnk2BRABK | 1RES finf, %%ﬁ&&deﬁ{o%&ﬂdh Mnaﬁ NE1 B EanE’éY'%nd hdaBahan cell

Is’a regul at or of Ap-1. (Broener
lung, geypingumas, Aﬁsomhaa\'fdgﬂr’&fhlﬂﬂ@r |°§ﬂrxa PRRSTeRYS-& FAQPTEIR P?“ﬁ’iﬂ%’ﬁ“”f“&%‘f‘% ptomac,
cevizathiyialf, psthtb.egapiididtitial eystem) b.gpgeadindstimaimwdnt Yomours, or skin, for

elx nq%ﬁ&aﬂ:%@soc(:l\{gag%%&f %Jf%lﬁt&]ﬁ?{)%%% t%‘])glc& T}@gﬁc}l&) ngf%f g? gﬁ:ample leukaemia,

2oy ymphepytia fwsaceiey chespicdymnhecytiy lavkaemi. Brogll lygnphgmadsuch as diffuse large B
cell Qﬁﬁﬂh&h@ﬁ Ttdan qyxgishomm,h Hbdgldn@nlyﬂxf:huﬂ}?tﬁ nmdﬂgkxﬁ*é\apymﬁﬂuma, hairy cell
lyr%é%xbrlhao OF %urketts t : Smhernatb me%b hlll}%) of mg 1? f‘m?age, 5l—'«:r) xa:apqe acute

es1's relar Foease I'ic i
chiogc myelpgsogus éﬂﬂkaﬂmmp.s Emﬁltlalb isensitivdhangd mﬁmpw Ghamp Wmalﬂtﬂsous dewijacmias,

mﬁlu@ﬁﬁ&s‘h@ Blotnd OfAHettini ReldiVe 280 reBhet R BURER luﬁm,' myeloproliferative

L NOS
o R BPA G el (e s Ses A Ra RS s o, o
exafipteoittiposifeme dBihelidomPrifricdie; 2@88urfthe cBuploreesphenal wfvous system, for

oBQ', %ﬁr%l&‘stonfa,aﬁioﬁﬁ ok é‘c‘h@m&ﬂ ﬁx@lQno%Ja,S&uﬁﬂaﬂﬁ-' t'ératto&?umoma,

rowt h, gIO genesl s and vessel pafuration o gastric
08 @masxerqﬁl A p@emekemgptho%{hggpt@pw&r %apcer &F Kaposm Sarcoma

A A% R0l A0 P90 b TR e BB Wi
Wmthsd@nﬁpﬂtllm@}ﬁ @sﬁmﬁﬂﬂﬂb‘%ﬂ&éw#@ﬁmﬂm@@ge are two key
regulators _in_hi ghﬂg‘il' ucose i nduced endothelial cell

On2 G5PR <FLer fReligisdUman e e (44 Frimy braist umpisgodp-iegfipe broast
cafSerpinbmive dikt adeBebfrcinonddd 4£ A breasy moh-énti@metheyitebrensnamndersp fand mantle cell

v G, 58 P * o

AnbﬁHHﬂDs%WlBh@&ﬁnﬂﬁde@ﬁ%aiobﬁ&ﬁ mjuﬁaxfs ati oidsﬁ&ge rf.ﬁlas:dﬂipteumemla,

has b re
ey B R At B PR e BN oty Ty A e b o
lynéphmnzg lﬂlni cetmnaﬂﬂ furthe? D1E1Gdeb clironinmyelogend s leuk@hiatind AQHiBle MBsldma.

Car di ac_di sease 30 Cardi ac isehem c is the nost comon
A prafsged Hp-seeohopnopm cpngists \ob SriBi2posiiie | bepasty pragiade, Iujggand gastric cancer;
chiofit aipdlyid st abdroy@hl &e@tdwepeaﬂmcpwmde ciﬂcaarlmanpe)ndhmmte myeloid
leugtgron%e algt}cmea?uesés:u%la%bvﬂ% ﬁr%’c Tt lgn an&:utltli 4e)loma "%3133 trelﬁ'g%torg fmultip]e
mwbpg@dr m@tﬂlﬂhsmmé W@“@é@@'ﬂaf Fl SF 1 fromthe

chaper gn | ex WD 2006/.1,09085 PCT/ GB 01382 53

6/
. Of these, partmu?aﬂy preferred cancers are mululga myleomas and ve% a.? actory tumour types as

dsfined herein,
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and its subsequent activation of Hsp genes. Inhibition

of Hsp90 al so | eads to the down-regulation of HP-1,

whi ch has been inplicated in the pathogenesis of

i WeRME1¥M¥eart di sease and stroke. Infecti @CTERP206/001382
Hepatits C viral NS213 prote#se is an Hsp90 cli ent

protein and Hsp90 activity is required for viral 5
Hﬁ%@&@%@u@ﬁ&u be gsel dmtreabethet Waditions\sucdtas visl. infecfi,|parasitic disease,

auttirtxelNa tdlseafe Ak uaCde pdd@ive %Qnraﬁzf, %ﬂﬂamﬂagt%g 1Ty§e X and ﬁ%fa@eﬁést in‘(‘l cardiac
sdisease GA has reported antinalarial activity again
an Hsp90 orthol og of Plasnodium fal ci par um Pl asrmdl um

HGOOMhibtoRsuri kY Hald ﬁﬂlcmgﬁﬁt%ﬂgplﬁﬁdn%&) i nosu@%rr?sgegl} i ve

t hat observed with chl oroqui ne
Hip(h inhibttore nlap i) ttiveecliniedli bedeBNtn 164 mwmwotim%baﬁmey Rhen wsed in

fBin SR i 003 . Malar 10 7.
co 2(1) 030) gﬁs [ %‘Fg‘éﬁ“ E%W %%I Vi ty of the corrpounds of

Bdsétieon| Iﬂ{&\éetnriﬂeﬁiﬂﬁ Hs@QCGGlleﬁ%rdtéﬂﬂ lakd ét-: : El;:ﬁ';hl e{?ﬁ&? the F511d dxsorders may
n e .a or in exanples
begﬂﬁ-ﬁ%# 1??%?1{%6)(%19@ m’i'?’f??%d‘lhﬁ’ titration

E@@jfggw;gq,%ﬁ S@ Tune 565 descrl bed in Exanpl e 80
e antr-proliteratl ivity assays descri bed
Overexgfroesi Epd Brifti (msﬂ':tz@ obeB¥ @l apBrximblly Wb bYorrdit *aadcgsi afYErER2 receptor

erlne

in th
oot kR DR " el s 5y BB - omsaritdntot o poor
PWBH@ISH%'@TPSJWMMW shiels BB nPoolngls SR vi:Aga | Q val ue
1V_[of han I mcronolar, nore preferably |ess than
2 |n the antl -proliferative activity

Suﬁmaﬂlﬁaua shﬁ t{:\ee%ﬁisa dof ac} t{g\\él %%ﬁﬂuﬁhl I Saftgt? %geﬂpﬁ)? I(%/(%g{) incloding

I'n an assay can
LﬁP?&@d VI8 delgiings, wpdesliearsperdivensmpo mﬁﬁmb @fd écloeinip ires@ntnall cell hng

caﬂcéﬁ(ﬁﬁllﬂ@}!ﬂ@ﬁi@ed@&ﬁ&ﬁéér’tg §1eela %)1‘65919 kﬁﬁbe lu:@ﬁg%rg %lt ﬂ ?ou%fcaslf? Wediated by a

sec%xthg?%t%’%: %B%RF?HER?:{% gsggjg B§ 5 AR pmt{y inhibit heat shock
P%%B@): afondtiag ﬁbﬂm-laﬂd(aﬁ)l d@mtldnow daédéniaRihisyd thit require the

ch@ﬂ@he&”mgﬂ-@ﬂr c&%}ﬁaﬁﬂnbloﬂld Ftﬁﬁ%ﬂm (T BGER. rm?dnp L %ﬁ/ I8 25¢apamyein

ty .and hERG act
mda%?% T (“flﬁ‘e‘“ﬂ’é\% P#Pgé’ﬁlﬁ\i‘ltw slin R ap yall 5 BPORGFE Trivatdata suggest

muitimalgpedatien oft BEIR a&ssummwh  Qeber@Era bie Hsﬁgbq& Bility £RShat Hsp90

S
mhgglﬁ%%ﬁﬁl: sgsla 1&'&?@1 F%a&Wpr E%EE%&% LS t%"é@%mt‘gr ef erred
ChefiopeddidBenémit he fornula (1) have nmean | G50 val ues

agai nst hERG that 25 are greater than 5 M nore
Thep ahetrint HCR-ABI goteiat ie rerdufodnidih M oladibs6HM] Graffl 62k 3k Yresults in o

co in nds,.of . t h

APt s P AR AL DN o
let“ﬁ%‘gblsw FROVID: cliess Rericie e 90{ TFreateny efithe BERKEDY @eu line K562 with an
hsp@(tivtabitopig @petsapditdds. [ThOPIAD] BEbiRNGIebvaciBb ildadsk Qp’oPtbﬁé Jigﬁez cells;

6l t hods f. t t
bonf i il LSl el W, M 8 Sy seioess afout brents G ot
300&!Iﬁ‘°°611‘?9e?04é@€‘l41)0ns of this application unless the

ontext, dj ates_othepMAse references to Formul a
e} &FD- gr oups and exanpl es therof as

e r reference.is made to a
Thﬂdﬁﬁfb%%% b ’ﬁ‘%‘%@hﬂ% o it ot Hgmas melpemgt toppy 1 usally
adopiflowheeer SurgPEyj dops B9t rspive P cAuger.- Eventually ﬂmugh EtdOn in the receptor the
2006/ 109085 PCTI GB2006/ 001382 54 in question is as
set out above and as set out in the follow ng sections
of this application unless the




context requires otherw se. Conpounds of the formula
Cl) can be prepared in accordance with synthetic

net hods well known to the skilled person, For
ewanmlsaerossonpounds of the formula (1) can becpraspeced a2
by the reaction of a 5 conmpgund of the formula (X): O
OH RR HFe Rz M or an activated and/or protected

caher bactiws rrmﬁtpryvm tHe Idfincae ikl PO de@ildiih af tht NBBIRE would still be
wkﬁ’bg:% tions suitable for formng an am de bond,
therea ter where necessary renoving any protecting

TIg R FouRRshly BRIt hMaGORYBI chdcRgl one compound of the
forrrula (1 to another conmpound of the formula M 10

Biependenived heulfaaniqul a | I NR R6 are either
connerC|aIIy avallable or can beé made using net hods
3 Tnigepl dupjicstiom of ghet feosiak jinessqrepsgtos G lapde if @9 conetimivecsctivation and
onAsheREIS emeﬁlﬂ:adﬁhl(ﬂuﬂ&m.ﬁﬁrﬁ ybsexbaa id B0 WE dﬁ&ep::hmd &#s of AML and are an

gl W nce
m@%kéléde Dlgfe%r%ém 7% or gam c Fglgl %ﬁ%ﬁb%m{‘ fhip represents
gt xapplesf e Smmw Iegipn Rkiipg WE’@@GWEKSII@BN Hsp90 inhibitoers are predicted to
byt Gifila bR 2B o2 t6 %080 | iCanTRPITLRSR DroteWOIEIEBS 211 2804
10 64%1‘3?:.‘;5 y\%ey, ed?sfggﬁn by Jerlem aE Fr eéeman (1 SBN2 Cancer Res.
f 192-8). 15 The carboxylic acid (X) can be
MORRME bRl Qi Brafiihideon0f the formula (1) by first

formng an acid chforide by treatnment of the
Br%‘nh’ﬂé(syﬁat Eseﬁﬁd/ﬂmmliehklﬁabd QHIM{ s @dMafl 0 R0% Of alDeliRAGE | 9% of these

i f.
ikl PAAE V4008 BBl bt B ST 5P oD o BR B T mutin
ﬂlﬁ?éﬁiﬁ@wqﬁwmﬁo‘ﬁﬂsﬂﬁ@ﬂe&@t el., mmwamuxzarfwmmwn de. The

15 aclg c@lorlde can then be reacted with the am ne
the presence of a non- interfering base such
cLign, ey, be, carr | d out
TSl b IS ek SR R K B B P et

celljiggxafiell spefacy #vﬁf vidERdRiagd I+ ER v qﬂ.g: tiﬂhlemladumlbhg edtedVM-1 colls
@mmda@ﬂ ad @ecrdllbﬁpbgab moezoos)h ﬂuﬁéﬁ]@&iﬁﬁlﬂh&: cﬁﬁiu%pfe)ﬁ)yeﬁﬁﬁl o€ a3 well

B i 3 o8, B Ao g e ek trong

20 dﬂ?’ﬁegutayﬁe;@fﬂleﬁm?ﬁlﬂyﬁnt@% in the formation of peptide
I|n aes. Exa pl es of such reagents include 1, 3-
et de P i de (DCC) (Sheehan at al, J.

55, 77. 1067 et h
Co@ﬁ&&‘?sh nopr opr%f c%“a]?aousgp r{‘fl %emﬂﬁ%tf% Plé‘ﬂlg Fﬁ”ﬁ%’i’ dypur types
inchydmg éfeﬂta@ﬂt EdCpagientsEWAL sbeend diks auattieovall lymphdne, dudblentason-Hodgkin's
I rﬁ:‘%ﬂla aﬁgls HBCAMA) rk gt&@ﬂﬁ&h@@»l&rac!mcmama, Qd&nce%%lﬁalﬂ' gﬁﬁllhmg CANcer,

= bmﬁ(”?%%&%“ﬁ%@??’%”ﬁ%& I‘S“"X/d#'ﬁ ﬁﬁ?\f”ﬂf‘%ﬁmggtmr 2mstsﬁfll ur oni um

MMTU) and pl rosphoni um based
coupl 1 ng agents su s

GISF i@ Partiduiarly BibotbeQipehdenton fdtdr AL edoR BPSRR G :
hexaf | gor oph%sphat ebe?PyB (Cas(%rro atOBa Tet rsgﬁlcéls“m)
Otlisptonditians orldd@Mlers For wARD in HA0 inhiblior Abyoie-dp aﬁﬁ;{dl REL{E Bbipde, R ars not
lmﬁgﬁ@t s are advantageously used in conbination with
1- hydr oxy-7-azabenzotriazole (HOAt) (L, A. Carping,
30  NedodeddiBhtive @3@Bars Soc. , 1993, 115. 4397) or
1- hydr oxybenzotri azol e (110Et) (Konig at at, WO
Hupthetei’ 4 0igo8 SHPLF A GBRBO6A Aeit@iB@Rneriive disorder with no effective treatment. GA

inhibition of Hsp90 and the resulting up-regulation of Hsps are effective in preventing huntington protein
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Chem Bey , 103, 708, 2024- 2034) Preferred coupling
reagents include EDC (EDAC) and DCC in conbi nation
with HOAt or HOBt. The coupling reaction is typically
CWOZMeHd0M i n a non- aqueous, nNon-protic solRCaNIB6NGOI82
as acetonitrile, dioxan, disethylsul phoxide,
di chl or onet hane, di net hyl f or mram de or
agiegatiorip| npyromab bl (Sigler @r oli 200G Funkn MpleewlatSGeetics, &l 10, No, 12 1307-
ISQﬁt 't]9 Q@uﬂaﬂ(m %ﬂﬁ ng E:.IAIMI l}elaf Affel BoneHDR Ginbl c%gdsgzl of protein misfolding ez,
oo solvents. The reaction can be carried out &t room ’
é]z%ﬁtﬂﬂ?"é or, where the reactants are |ess reactive

P00 A 5

epecl disegsens) at an appropri ately eI evat ed

- ear The, r be carried out in the
{s?e TR JftEie A o0y R B i et translocaion

ofﬁ-:@ﬂn HEY-1 avtiseyeerdy edts a8 transér@tldwthmwmdm HSP90 and Hsp70, The induction

ofh?'[s qia.-i Yoty ingmtet,ﬂxﬂqugbmem o}%ﬂ%g@h @&fbﬁi@oém&@ms& of edema

oun formul a ar e
(I”&%ff’ & ?1 ng@l“ dmaedielreun (ﬁ?“‘ﬁ‘%% 2P YeIr HuNa: 122P07- 1310 Additionally GA
tretuinentiihitited Teappald kitigte (KK)etivatiachy TNBa0LPMA. 1kBa is a regulator of NE-kB and

A%I bﬁﬁﬂ:{eﬁéﬁt 3 §.Mﬂ%t ' B—lf taﬁ"dij RE0z T t@aﬁ&cﬂpt@% ?acgle la%[m%%ﬂ B pruducﬂcm

€ sequence O reactions s
°f§€°a‘Fﬂwt°ﬁh‘E3@kin&1 (Yep et eln 800549#1%@! PBierhys @P%Cmm 39:1320(3):816-24),
ThSchkilhe oﬂpm&mmﬁahb@rapmﬂnawcﬂw is AR ZePilFePlotgh mmﬁh&lfbf p38 MapK

e taln | version to the acid
m%%%og zepl@e%ngﬂg?ﬁgg Eﬂﬁ § pyﬁ41?§bﬁg with 15 th| onyl
Cli ;

can'oe'lso

disease

2 1 R :
ouS am ne or

- = "‘ O her S|n'ple _
mﬁﬁb\ﬁ% %%gé:g?éjg ? ltat% ﬁ(dlﬁsgs(p OI %foh ?ﬂs%ﬁogaa% L Ald fm esn%(gmelhnl colls (Sun

o

ang W&%&W@ﬁlﬂsﬁﬁﬂm Bege Mz&ﬂ‘ﬂéﬁ) X649, Suprrsi®OCf BypEri€inducible
fadt@(]!i]}jdﬁ cafhlzClmpai e Rowtit IR el andReshel Mhabhrdabh o SBR8MRimonrs in a

el BN ATy o

D:%ah@ﬁp%%@imﬁn Scheme 2. The starting material for
e synthetic route shown in Schenme 2 is 4-ethyl
Hsﬁ‘!l] ifitGhion hahd SrbfoGRIiDe oﬁhktalgﬂﬂﬂng £ QB eGba 'i’h)fse are two key regulators

Y e R AN 508 £, B i1

946:} e‘%‘l@ﬁl)n@ddﬁﬂ teveloprasnt) IOf ﬂlrrgrt@mprom Wit il dighieics (Behzjpol et al., 2004
HydérRxdicdes4(6l085-6ar boxylic acid may be WO 2006/ 109085
PCT/ GBZO 6/ OO 82 56 coupled with various anines,
mnoagpretsion dal ichaaishidonc oupl | ng reagents of the type
connDnIy used in the formati on of peptide |inkages as
HspfOgehititinn dasliseny thowmis siowt tegtlitohekod T-etlksperifichyrbsiut Mirase required for T-
celb@tivbibie Y agin ¥ N Y000 S EBunbD | 4 e taimrs@m) de (e.g. by the
met hod described in Synthesis 1991, 469) to give the
Cardipopisaased of forrmula (1). The nethod illustrated in

Schene
Cardiac ischemic is the most common cause of death in the western world. Hsps, and notably Hsp70

S,

(induced by radicicol treatment) have demonstrated cardioprotective activity in rat cardiomyocytes
(Griffin ot, al,, 2004). Inhibition of Hsp90 results in the release of HSF-1 from the chaperone complex
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5 2 can be used to prepare other sinple
2- hydr oxy-5-substituted benzoic acids which can then

be coupled to an appropriate amne to give the
coopegneressof fornula (1). The process of coWwEITIGHE3006/001382
internmedi ates acids with aggnes, anilines or

am no- heterocyclic conpounds, followed by renoval of

and3 ¥utad qlﬁén@ Gdtivi@n ngl-lﬂﬂgbaas |Iﬁhllﬁﬁoha‘lf gkyob alsyaeadh tafieh dosm-regulation of
Sui t hesi s e r
LY, B b oo oot e watveigtof R rER Dbkl
kﬁ%@ﬁgg&%% of conbinatorial libraries are described in
ase Synthesis and 10 Conbi natori al
Hephfi€ a0 oice's phyeaﬂ i@rafa LA LiGe Petin andVHispY0- dativigyr 5 oequinglefor viral

gl i iy S, Pyl S0 RSBl

ParbfidRled-0 then BBr3 R3 ~ Rd'- | | OH Schene 2
~ Conpounds of the Fornula (1) can al so be nade

Gmwﬂmumﬂmmmwagﬁﬂsmsﬁm oteados off PlBatndiven faciparime Plasgodiom
Al s Iuﬂgti H@ (f}ﬂl RCTAg oA TRV fhét Jﬁyﬂe@)ﬂﬁﬁedﬂﬁﬁi RinC e was also
ter I's connercl al

aval | an q
DR e ey Sgdec g
119bays). Wi th a broad range of amines of the fornula

I NRSR6 to give conpounds of the invention. The other
Th:shldpgmahg:twmrtcé thie gbmpdupds of the insehtipng o.Gow dbibitars of Hsp90, can be measured

usu};  thS KR pﬁy%ﬂﬁ U EQNYIBERES] for D@infle &%mothbﬁﬁpﬁtaﬂgﬁ daloritstty (ITC)
prepar.e cordin

cxpen G POt BEH D L PR BBH P P g el 61

The D aff acrinpegtribiied bya Eringdspoudt afited TE yisey qae be dafinsd in permsg the K

val{ﬂ\é1 ﬂ:@%mtﬂ%;‘r%d Edﬁgg\é\ﬂg gft%jﬁes&ﬁ’ BiGdnRsh dre?‘cohﬁﬂ@‘fn@i Nﬁ a KQvANRET less than 1

em So C, 5
mmrwlanmc@wfmewafe@ssthw& FRImoBa Tt SRR R Ry e e level
of Sdtitip/ Vi raOpien &nﬁp:hﬁct intabi sl dae e défined makrds of YMOICs, value, and

’%_é’,%ﬁ/ 1098%? Gﬁ% HQ' %J: umgzmggz&ﬂﬁ i évalN@Q&'hess than 1

mw;@;:gppﬁq mpRge preferably less ‘I:han 0 1 mlcrumola.r

Tt has alse been found that many compounds of the formula (f) have low hERG activity and a good
separation between Hsp90 inhibitory activity and hERG activity.

Preferred compounds of the formula (I) have mean ICs values against hERG that are greater than 30
times, or greater than 40 times, or preater than 50 times the ICyo values of the compounds in cellular
proliferation assays. Preferred compounds of the formula (T) have mean ICsp values against hERG that
are greater than 5 pM, more particularly greater than 10 M, and more preferably greater than 15 M.
Some compounds of the invention have mean ICy values against WERG that are greater than 50 uM.

Compounds of the invention have advantageous ADME properties and in particular better tumour
distribution.,
Methods for the Preparation of Compounds of the Formula (1)

In this section, as in all other sections of this application unless the conftext indicates otherwise,
references to Formula (I) also include all sub-groups and examples therof as defined herein. Where a
reference is made to & group R', B2, B3, RYR%, RS, R™ or any other “R™ group, the definition of the group
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OHOH X = |sopropyl or tert-butyl Schene 3:

3- Al kyl - hydr oxybenxoi ¢ and am des Conpounds of the

formula (1) can al so be nmade according to the nethod

dWOSPIHRMBS n Scheme 4. 2, 4- PCT/GE2006/001382

Di hydr oxy-5-i sopropyl - benzoi g acid am des can be

prepared by am de coupling using coupling reagents 5
in(qasstiowit bd see dutaboxahd by @fma ihihe Bdindipp setidie rof fitsodpplidatal unless the
cJﬁ%&%{ﬁE@&ﬁ&@i&Shomﬂ in the scherme, followed by

catal'yti c hydrogenati on usi ng hydrogen gas and
c@@oimaﬂbftma ﬁlﬂluﬁé‘(l)tb%be p'Faﬁreb B iRt danca Gith synme&r ﬁaﬁl:idatval known to the

skﬂlta p%'SOHy?or exalple, gfr@ue%? é‘f %af rxqulaa@ynlgg If prgFﬁed by the reaction of a
“@Eﬂﬂéﬁ@hﬁhﬂmbdﬁrces) using a Ilterature procedure (J,
I nd. Chem Soc., 1953, 20, 26&). Typi cal |y,
Friedel -Crafts acylation 0% a phenol is carried out
by treatnment of the phemd] Mjitir*an acyl ati ng agent
(such as an acid 10 chlori br aci d anhydride) in the
presence of a Lewi s aci dy€s yat (such as boron
trifluoride or alumniumchtoride) either at room
tenperature or at nore el evated P@nper atures (60-120
or@)l actBaaizantl/or ]ﬁ'b'lﬁdtﬁhﬁ)fnommtfﬁ Wikteamphiie af tgfatpk, ANRR® under conditions

=B 5 e Ao 5 Ao
°P§?“&u§b°3F‘G“’é‘5 Pt “P‘F‘B‘ﬁ@d of s fprola ke apaiber prarparngjof the BgraylyD.

t he. ar synt hesi s | e.se
AR PR el oty <L R o 5 e ing miods wel
kngwii tojthersiillddi@yson)Edecfior ek@mile ﬂémccd @mwp Cb@wtrymyldeny March, 4™ edition,
1151 @RS iderBRAGEM v RS Flh 30 ot %nméé%l ViBiRes 1213, John Wiley,

ed%gig:ry %ﬁ%g (%%&\} §%&Pé263a'\%rr %/1 FI 2 e | ses. AR L-84Jc og:l Wilay, edited

byJetamial/¥, IF&yma:ﬂtﬂmd-drbwllmamem ah P Fr eeman (1 SBN:
0-471-31192-8). For exanple, the Wttig reaction can

Thgearbeyljciseid COLoen beronverted ta ot amigscif the fasmly ghby firsf ferminggn acid chloride

byt ﬁbﬁﬁﬂ)ﬁ@ iR ddibasylic ABd %‘?tﬁﬁhlédj}yélﬂd{iﬂe lof @R LdAR R vitth oilyl chloride in the

ket lid
XA e i A e e —
oxglyll chlovidet Mheacisoblorifesaag thembe r@ﬁ@teﬂ)uﬂlyihe hririndn in the presence of 2 non-

mt@:?éxﬂéﬁdsér%ﬂ Afie ittt 989 reactfmbE SomrilYAF lad6Rd Erobd teladGature in 2
ar OX%GE&U€CId Is usually carried out by treatnen

F SR BFE alkali netal hydroxide such sodium

0
N, S P52 SR GBI s 0
coggTisde Bimangide/driy ceaglmadth the ﬁwnsm Raﬁl therprogense picamide soypling reagents
of R inpa B mon Bk ik he férRahL lopﬁbpﬁﬂexﬂaug@ Eﬁmwpéﬁﬁﬂhlr&gants mc.lude 1,3-

t t f
i Rirpestyougdt e (oen gEATL gl o St AR Soh o - -
dirpethylaghiitiprapsiioprbdinidedteferrad '@derbxenﬂm as ERCiot EDAG birtalsh enown in the art
as @g@fmwmﬁ @h&hmpétgz: 9d(9rrgeCﬁe9 m}t RESEER ugﬁjgu%&e Goupling agents

oun formila 1 not
sugh, 5 DHC/- e sﬂgﬁéﬁ@rfﬁ rP{ %@#@Wﬁlﬂwm“@sheaaﬂugﬂot’@ﬁm%%m and
phbsphdniver-tesd ofuplidpe ddéttd | ol ea g ebénzive BRIy Rk s 0y b ldint)hbshonium

A il st 0 M

wv@aﬂ%ﬁm edyAriae Bl dsed dn epmbimation with d dydreseti Tazebepgptiegpla/(HOAD (L.
A. QR bk | O%em. Socl e, ._...hmmaﬁrel%ytil@mtbb&oﬁhﬁfe' (PIOBY) (Konig ef af,
reaction with a suitable reagent such as sodi um
acetate and acetic acid, 10 The internedi ate conpound
2,4-bis-benzy|oxy-5-isopropeny|-benzoic acid (XXVI1)
and its precursor conpounds (XXV) and (XXVI) shown in
Schenme 4 are believed to be novel and, as such, each
of the
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conmpounds represents a further aspect of the
i nvention. The 2, 4-bi s-benzyl oxy-5-isopropenyl - benzoi c
acid amdes (XXVIl11) are also believed to be novel and
avogImarssa furt her aspect of the inventi on.FODRIW006/001382
GCahe BnOx a HOI A a0Q 6F, .8BEI" 4 0 OMCNDOO | / O
OH Cen OH PYXVI MOPPII1B4 BuLl, THE GO=H 02MO BnO
Chapy g 10% 7087624393 Brefbiyd Gevplimg reagents dwludo BPCi (BRAC) nd DCC in
comBindlioMNwitiRIeA Mt ogenation R OH OBn O OH 15
(C(VI11) Scheme 4: 2,4-Di hydroxy-5-isopropyl -benzoic
Thy epuglineeattion M\OPREDGRTE 68 5n PiShGRAG RGBS 8AvendSicH Rfucetonitrile,
did S Box! : : 3 . .
e woitiitone, dinctylfrmanide o Nemfyigoffy. or n o
aqfiguispiyan apelpually fosbthor wih gae RFROFRyiseikleorselvenis f Theaeaption s2u be carried
oubys Fdomkemparatuter,totheresiieirbacetts kS Gdactive (fbr eR%EHI e case of electron-poor
; : synt hetic rout
e BOMIE Y Whlac kAl % T R Pibobllo WD i b Ry clevrs
ek '@P GTFHIR MY bpsparriediquicpthe preRoarexyt o DeRcigterfsrtag ase, for example &
terfRgly @)incomchRd trethly hminBae N-diisopropylethylamine.
Tlustrative routes to the compounds of formula (I) ars described in more detail balow,

Compounds of the formmla () in which the benzoyl moisty is derived from a 2-hydroxy-5-substituted
benzoi¢ acid can be prepared by the sequence of reactions shown in Scheme 1.

The starting material for the synthetic route shown in Scheme 1 is S-chloro-2-hydroxy benzoic acid,
which can be obtained commereially. Conversion to the acid chloride is carried out by heating with
thionyl chloride, The acid chlorids may be used sither in situ and reacted with varjous amineg, or can be
isolated as a stable white solid. Other simple 2-hydroxy-5-substituted benzoic acids may be vsed in this
procedure to synthesise other amides of 2-hydroxy-5-substituted benzoic acids.

0y, _OH
$OCl, Oxy -0l
HO HO
cl Cl

amine
HNR®R®

=—2

i

Scheme 1: 5-Chloro-2-hydroaybenzoic acid amides

Compounds of formula (I) can also be made according to the method shown in Scheme 2, The starting
material for the synthetic routs shown in Scheme 2 is 4-ethyl anisole, which can be obtained
commercially, Conversion to the carboxylic acid can be carried out by lithiation at low temperatura,
followed by quenching of the resulting anion with solid carbon dioxide. The carboxylic acid may be

- Y S L CU R ST
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B T LT . T i S A RN S, 1 SN S

O OHO0 OBn Bno LiOH BnO THE OBn (XXVII) (XXXI') Sn 5
Scheme 4A As shown in Schenme 4A,

5- brono- 2, 4- di hydr oxybenzoic acid is benzyl ated using
DRR2906/1890%5mi de in the presence of a base sWPEWGRE006/001382
pot assi um car bonate to gi vesghe

bi s- benzyl oxy- br onobenzoi e aci d benzyl ester (XXX).

couﬁia@wmmaus(a&@éa ulsﬁig Id&h&aﬁd ﬁﬁaﬁ inWVrdafbni8 QF A8 Gipk! BBmmonly used in the

. Egp%ﬁkkﬁlfluo &m the presence of a

mﬂﬁP B e gP d’Uf (11) conpound and a base to

Dcﬁbtycﬁoﬁ Bﬁthb %ﬁﬂvp&ﬁeﬁ]%kﬂ iSH &'ept@cn&syﬂg ﬁﬁ& %E)mfl %ibron]i@e @'heby the method
| 'adi um conpound can_be a |.adi um qﬁ@ Seh

ceslet b it PG BB T T SO e Scheme

2 ca@rthe used to prepam other simple 2-hydroxy-5-substituted benzoic acids which can then be coupled

o in#{:}?rfsrmc%%gd é’ lnha Q&gpg&ms QP}oﬁnﬁﬁar @je Sgﬁw fUn&D l:)pérogﬁfi’lk luﬁtgﬁaedmtes

e can organi c e such
acigh. Wit Aing s sting,or ATl SoBERSE AVY JoTapLs any protting
groGR[ i eftadhtforward@nd 2 agiable for the ayritesaifargeldombinataridl hbrmmnof holecunles,
useRY I’o?ﬁn dﬁ’lvrénntiosnoj%%; nl%(ﬁ of %urnllbula{égglqgrgﬂ&taﬁ da&nﬁe\é@ﬂ .§ d xasa Synthesis and

carrire
Comyelpqtayty! Terclarraloawah;bl’@fﬂfsb ﬁepaiuswéw Inﬁais@emer%“w%gla |23?0h gii + 637 pp.
1sEdemprapegyl bis 15 benzyl oxy ester QOOQ is then
hydr ol ysed to give the carboxylic acid (XXVI1) using,
for exanple, an alkall net al deYOXId Ogiuch as
i t hi um hy-d? tYPEEEEY WY h bating to a
non-extrene t LuLe—r-—Cbnpeund he formul a
(1) can also be de according to the routle
illustrated in Scheme 5. 4-
Hydr oxy-3-(1', 2" -di net hyl - propyl)ben20|amammdmanldes
can be prepared by anide coupling using%#&ndar d
coupling agents (as outlined above) frémthe al kyl
substituted acid. The olefinic acid itself can 20 be
prepared by C aisen rearrangenent of a preeursor
ether, as shown in the schenme, by thernal
rearrangenent in anisole, followed bi‘sa
which in this case can yield nore ghdeneg” soner of
the ol efin, the major one being shown ign khe schene.
Such Cl aisen reactions are well known in the
--------------- V\o 2006/ 1695882 PCTI GB2006/ 001382 60
I|te r J, Ch P [ Tra 3
coipyils B e o', Q8 iy v bl 1 B S focl BBBer'n 38R 3. oo
starahkl}u#tatail Mf%%é%%b@&#qwﬂﬂd\@ﬁ lgtsibetyl) lswamewgﬂﬂlb@ﬁii@ﬂ@ﬂd can
bﬂd lifVthe RS Eoupiiparg SHilin@ DR withHREHd  rhrfzR bf @fnes of the

S P e B ik e

3- m&ﬁ_wwh-éégﬂrﬁygamm: ac(BhéﬁFg&tuprypyl)bgﬂnJ:e mreyar@ahﬂccdrdmgltm a modification of a
liteglgféés ﬁrgdg cht) iémicﬂﬁ)ﬁ&esaﬁﬁ & poMWmSa ﬁ(l(ijerdgla(?rafts type reaction, in

ers e anlc nt hesi. s, Vol umes 1-17,

whirh thg 1W§n@a"m @ﬁl@éﬂh}ﬂ&pl}r rt?/thFFsé lic(aplég.f\f.?hem Soe, Cham Commun 1985,
111 414 FiAA 8328 Jnzett@ A dar(e gt t6 prEjyand diies eitple \2cHy igies3-dub&ituted benzoic
aci ohn Wley, edited by Jerem ah P, Freeman (ISBN

471-31192-8)). It is to be understood that other

4- hydr oxy- 3-substituted benzoic acids Gould be nmade

using this procedure to synthesise different exanples

of conpounds of fornula |I not specifically

exenplified herein. 02Et cl _ 02E1 K2C03, MCN, e /

fication,
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am de coupling, followed by hydrogenation Re | O NRa
10 OH Schene 5:

AWD2Y4A0PA85- 3- (| ' |, 2' - di net hyl - propyl ) - benzoi PCIETRI006/001382
am des Conpounds of the fornfla (1) can al so be nade
according to the nethod shown in Schene 6. 2,4-

Di hydr oxy-5- brogpbenzoic acid is used &#Hthe starting

material, whic c onThsk gecall H. % cawai | , Sinple
protection and eéction gives rhe ic acid
precursor (for eWanple see, Advanced ga ic 15
Chem stry, by Jerry March, 4111 editioﬁ, 119, Wl ey

Interscience, New York; Fiesers' Reagents for Oganic

Synt hesi s, Volunes 1-17, John Wley, edjited by Mary

Fieser (1SBN. 0-471-58283-2); and Orgatji gy Nt heses,

Vol unes 1-8, John Wley, edited by Jere '%El‘pllrﬁ. Fr eenman

(1 SBN: 0-471-31192-8)), WD 2006/ 109085

PCT/ GB20061001382 61 which can be used i ngam de

coupl i ng reactdogns with a range of amings jas outlined

above) . These hprecur §l am des can be sgbj écted to

Suzuki cross pling procedures to nak kyl

substitut ed dnpelnds. A broad range o zuki

coupl i ng condiaHi ons are described in thelli ter at ur e,

and the ones used here were taken from * Am Chem

Soc. 2003, 11148. Suzuki coupling chemstry is al so

broadly 5 applicable to synthgsisgMeakdyl -aryl and

aryl -aryl conp .y zuki reactjon. js typically

carried out i %Q’ﬁ‘z"&?@%é%‘é&%‘ﬁh“&z%“awd&mdﬁ% cat al yst
Cofupléuidsa 1o fSrkriutal (M)t cab Wibo/ e RS RRLAS) 7 |0 3nd; A hase
Dbi gfugj{_s_lasn Ica_]:ponaa-l)te, S#%EJ& as po%rglg f% %gt?%dg&r_%ctr@?mﬂg%m & 24

Peact 1 on ey be cHITrirEas Bhbe prvad by atide eranking| ugiapieoupling reagents
(assopdinadrabove} Gpm @xtidpizyl ctiqupotSedahtaiadbte, sBeh R §BMe! folbwed by

cati e i B e b B dr e HR] 10 oheating, for .example
° tgf’o%aﬂ” tge"h@?gi?%? Rk Y1058 bl R BB, e bt Bt
ftsedh f a5 b Frgrtel-relts seplefinned At idiudremhyenin kid wethyl feeseriBom commercial
sourqs) et @ rlitaatere pasvRiRTC(AlMYCRMAKIA b, 30.05608XRPRME, FERN Crans
oo a ) . 'u' X o;; ble Park, Aystralia, or )
Yfﬁ?f)ﬂrond} Cown%lgf%}:%%ﬁ;d C‘,? qtgre t§gﬂle &Eeé'&lowﬁdg Acylljm pesnf(fpeh as an acid
chigsise SR 40 anbydrideh gt the ravenee plad Lywis asidichtalpdt dsuch e pore@erifleride or
alupim@mahedd yite it oss einee ioNat i Afvhied fe erﬁttﬁ@b“&bﬁ%;ﬁfg. Benzyl

ol [ in, the revi article hy N, yaura- an '
proR0F ot BE St bl B4 568 rdon 55 b Kot to 0 e sscrons
(sapoaifippfion) genchp dayyied pu:calgdeir rigndbrd @orcliiofise #EIDIWA Go those skilled in the art of
orghticRRMeSiO (FRMAMbINed, D afceR Lkhic b A%, syl i
Tekb L1 U DEl)ljﬂ)en 6,15 r e:g&%%m_wh%ﬁjﬂg’r%gg t emélé ?2?&?4“"1’%9 » Wiley
Festiftl ‘r’ép AT Seasernior Qigpmic Snihonds. Velpmesi 117 ol Waldy, edited by
Ma%e:ﬁqu?rﬁl\y g)e@éﬁazsgmemd tORemR Sy hAEGRO Vdinkes Q] Rihh ONRG Gited by
Yerenth@ P! F: auehH. A ! AGH reaetio i i
. A R atmel ngi A Scﬁe n%QZtégj gf}olé g\mmple,qge ﬁ!ﬁnag raac%on can be carried out in an
inert polar solvent (such as tetralrydrofuran) and can involve treatment of ag aldehyde or ketone with a
phosphorus ylide species that may be prepared by the reaction of a phosphonium salt with 2 base (such as
butyl lithium or potassium tert-butoxide). The sster hydrolysis to the carboxylic acid is usually carried

out by treatment with an aqueous alkali metal hydroxide such sodium hydroxide. The saponification
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f or med by catalytlc hydrogenatlon (as outlined above)
to renove the beuzyl protecting groups and to reduce
the olefin, forned in the Suzuki reaction to the al kyl
SHPB306HeIH . It is to be understood that ot RET/GBE2006/001382
2, 4-di hydr oxy-5-substi tuted f4genzoic acids could be
made using this procedure to synthesise different 20

regHanpie: afried @npoingds oodanit e6-mlleat suchngit anSyde@holf(b.gahdthinol) and the

mﬁg&w 8%3? ag%ﬁaa@%m %8%@@9&%%%:?%@@@%9 k8RS0 oc.

It @00 bKQhllersod Hat &H&rcﬁ?ﬂl—tﬁ@dﬂﬁ ﬂ&hstitlﬁéﬁﬂmlﬁmmﬁfcgiﬁz@oulm mide usmg this
ey 1 b e et Sparh o el i Pog Sgine

heine gl kanyl, O cydopropane hydrogenation x Rs _ OH
R6E"N QO OH X - alk propane__Scheng 6;
i3S 3o R (i 15 5 SO0 PR (PO e RS, e
ketphe (RTEVY cannhg| maced) WWI eetylmmdgRERG bramidn nodrt istrdatd Grignard reection
ﬁ&fﬂﬁrz fo %%ﬂm&eﬁ'ﬁ’édﬂ@q‘lﬂﬁﬁr QEF@#}H& wFuQI d i T&?atecptﬁ tﬂe raltaaﬁn by reaction

onpounds of the fornulae

“ﬂ?ﬂéb%b'éaﬁawtﬁ?lﬂb“ﬁﬁw*ﬂd&%?%ded |n Schene 5 7 or

Thﬁéﬁ‘%géﬁg 8%%%4—E %enfﬂ?vgb\-eg %38306 109085 d q@gﬂ) and its precursor

copppdvadsZ V) pus B Dreh@yn i Scheme 4 are believed to be novel and, as such, each of the
compounds represents a firther aspect of the invention.

The 2,4-bis-benzyloxy-5-isopropenyl-benzoic acid amides (XIXVII) are also believed to be novel and
also form a further aspect of the invention.

BnEr, K,CO,

MaF'F'h,Br,
Bull, THF
GO.H
KOH, H0,
MaCH, A
—
GVl

(v

J amide coupling,

||?s
= N-..Ru
OH
BnO hydrogenation IIQB
—— Ru,-fN
OBn Q OH

QO
Scheme 4: 2,4-Dihydroxy-5-izopropyl-benzoic acid amides
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Me ccl n- heat (XI) (XII) TaNHg NaH, PMF R+a Rtob( n

- deprotecllon ( )n H~ --PO (XIV) (XIll) Conpound

(VI'l) or Conpound (Vila) Schene 7 As shown in Schene

TWO3aNeaeiSonal |y substituted 1, 2-di nmet hyl be EEGB2¢08M1382

is heated with N- bronosucciss mde in the presence of

di benzoyl peroxide to give the dibrono-conpound (KII).
ThélieermBlisteomaipimn 2j4bisthypydal-S-igopeapbdyl-Blzadtdoid (XXVAD BORheme 4 can be

e ———
b“F’@dWhWF@“ F‘G‘ﬁﬂg’ﬂ@”&lﬂbﬁ%‘?ﬂf’i “4g group such as t osyI 0 r

pars- met hoxybenzyl in the presence of base, such as
a netal hydride éM sodi um hydrlde) \a/\lﬁ %% Cis a

tosyl gro of.. an aI k et arbq;agte sodi um
carbonate??,r PG is aFa-ﬁ@Fﬂﬁxybenzy

protecting gﬂ 1P 'G can then be rennved e the

am ne (XSV). Thus, B or exanpl e, a tosyl grpup ®an 10
be renoved by RHating with a nxture of phéed#l,

hydr obrom c agi#&hand propanoi ¢ aci dj| whereas &

met hoxybenzyl "group can be renove Bﬁﬂﬁ dard nmanner

using trifluoroacetic acid and ani sole.” The am no
(XIV) is then coupled with a car®F1® adid of the
formula (X) as desribed above. |n R&®vari atyi on on the
reacti on sequence of Scheme 7, one or nore functiona
groups Riobgpreggnt in the protected i smi ne@ni ne

can be ceipeer

exanpl e, whe | he grcﬂp—ttteﬁ—rn conpou is a
nitro group, camr be relificed to give ti
correspondlng am po grou g for exangkey by .thlytic
hydr ogenat i on OFp, the%ﬁ?@ ence of a paflao|un1on
charcoal catalyst. In a fuyrther, exanple, when R db in
the conpound (Xliiil) is fhemg 4, group (e.g. COR2Me),

Aé s&mxﬁﬁ %E’Eg Xﬂ rsoll,fé(rﬁ@ﬁj 4-Elﬂ¥]c%)%€en&mca@ird Xk CJﬂ/ia?ed %&h?baﬁ%}[l Exjarmde in the

can react ed
P“F@“@?f\?é"aﬁlﬁ ﬁ‘é’hé%)?c\“’é%‘ﬂbﬁﬁﬂl"#é@ ta givebe bigbaneey- bfqm?kanf-@ﬁwd bﬂﬂzyl ester

KU UPhel e@ﬁe:e(v{m\isemﬁ:l 10432 RRY pa&m&u RSREHYE BifluptoltLatCR il fRfence of a
pa@%r : (e(g)gor &%ffa%l% m rr.‘.oen(lj #ﬁuil aggl 2 garsrf) i Lﬁl]v&% IFtﬁ)rquI{priB henzy] ester (XXXT).
Thalpal#ﬁdwmmmwmhc@eye b@ﬂBﬂMr(&)mbwéfsuqhm BRPhac o mgalladium (1)

coBp AP silfBas ﬁnl‘-@is@@ﬁﬁﬁéﬂ%ﬁrﬁ%ﬁﬁ&%&ﬂ&&&\%ﬂ&ﬁ ] nlglg g:%ﬁ Qan be an

CO
o nﬂ@zﬁ%i‘%\/’i’%};‘“m@&“ 5 @’%TE)%‘”(: Spaly asch PRARERE caesium
caborlateCOPH redcti@OwiS pota:Eidi isqpdéuyl ififldioborA€~Otypically carried out at reflux

temperature for a prolonged period, for example 15 hours or more,  The resulting isopropenyl bis-
benzyloxy ester (XXXJ) is then hydrolysed to give the carboxylic acid (XXVII) using, for example, an
alkali metal hydroxids such as lithium hydroxide, typically with heating to a non-extreme temperaiure..

Compounds of the formula (I} can also be meade according to the route illustrated in Scheme 5. 4-
Hydroxy-3-(1°,2’-dimethyl-propyl)-benzoic acid amides can be prepared by amide coupling using
standard coupling agents (as outlined above) from the aﬂcjrl substituted acid. The olefinic acid itself can
be prepared by Claisen rearrangement of a precursor ether, as shown in the scheme, by thermal
rearrangement in anisole, followed by saponification, which in this case can yield more then one isomer

of the olefin, the major one being shown in the scheme, Such Claisen reactions are well known in the
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THE (RO (R10b) HCONHa " NH 1 O (XViIl) O BH,.THF
(XVIl) 0 (RLO)n NH aiv) Schene 8 The starting
material for Schenme 8 is the ortho diester (XV) which

i goRpsdaErifsed to the correspondi ng di car boRgEriGE2M6//W 352
(XV1) using an alkali metal %ydroxide such as

ot assi um hydr oxi de before bein 5 subjected to

Hrerdfeps e 5P oh O 1@ Pkt & 188§y Theeethendiself yanhy prepared by simple
alkybtiot iob reomimbdaiathe enbiinblarm};gdt foitqd ebenzﬁaeacnhteﬁgj_ leGera TRY darlllyﬁﬁon and
- A io rDI a'gns 1§ C reres. nal n . .
fofifbbn A0 B b AN ool o HUF oSN RS Pibif oo coptons o
°"§11Péﬂ/%?’e=e@”%"eﬁ{>@'ﬁatfﬂ Chemisay.dy TeppYiars, i editin, 2150 Wilpy Infeireience, New
Yoplly theserd "‘?"@L"”-‘W\/A)BWC Syathe 2 Sﬁh\?ﬂ!nﬂﬁ %—ﬁﬁ‘i’élﬁgﬂlgk%diteg'ﬂ?%ary Fleser (ISBN:
| | ui ucl.J "su
A7 W Ol SHPABOV Bl TRl D oI R Riahlt Bresman
(IS5 953132139248} Tty bpenderstaoddiea othes 4ty drpreyrlenibdtiyutedbenzoic acids could be
makle eetigithiN prdfadare GOFRAMRE difibredt RERmpikl of RinPdtings &é‘&r@na? rhno?speuiflcally
0 e

derivative thereof with a conpoun
e"%‘g&’?ﬁ%&t&r%%xxy 0 OH HORoe R/ RI HN/ (Blom OH ()

~{) Wwherein ngofB. Rday and R10co agggas defined
herei n, under ;am' de forArngrconditions] 4s descri bed

above and i e exanpl es. 'Many of conmpounds of

formul a (XX) novelkefGecds such, M .e#m anot her
aspect of themi_] nvention. 15 Thus, in &another aspect,
the invention provides a conmpound of t la (XX)

but excluding any and all conpounds kpown per se in
the prior ark Wthin fornul a ?‘%‘W‘?-ﬁ?&[i cul ar

i nternedi ates of the invention can be Yepresented by
the formula (¢ga): W 2006/ 109085 PCTcgf2006/ 001382
65 (CH2)- f1gl-R 25 HN () wherein niis O or 1; Mis
N or CHOH a ' provi ded t hat

Particular interfediates within form (I1XX1) are the
conpounds (XOCI 1), CXXIML) and (XX V) "below. N CNH

amide coupling,
followed by hydrogenation

OH
Scheme 5: 4-Fydroxy-3-(1%,2'-dimethyl-propyl)-benzoic acid amides

Compounds of the formula () can also be made according to the method shown in Scheme 6. 2,4
Dihydroxy-5-bromobenzoic acid is used as the starting material, which is commercially available, Simple
protection and deprotection gives the benzoic acid precursor (for example see, Advanced Organic
Chemistry, by Jermry March, 4" edition, 119, Wiley Interscience, New York; Fesers’ Reagents for
Organie Synthesis, Volumes 1-17, John Wilsy, edited by Mary Fieser (ISBN: 0-471-582%3-2); and
Organic Syntheses, Volumes 1-8, John Wiley, edited by Jeremiah P. Freeman (ISBN: 0-471-31192-3)),



10

15

20

HNH5>1 N N ~HNI . ~N CM The internedi ates of
foprrmula (XXI) can be made by nethods well known to
the skilled person or nethods anal ogous thereto. For
ewaaeEa0085nt er medi ate XXI I can be prepared BET/GB2006/001382
l'ithi um hal ogen exchange ogia suitably N-protected

5- br onoi soi ndol i ne, quenching wth

wman {J&t Wisedt mpéxﬂ@er bgne radfbond Qi WbsRA Lwraﬁlmd@ma Q&ﬂiﬁetdl ABbwe). These
nt er i are

Pref}gﬁ“}' alan%ffn,? gtﬁpﬁ Jﬁcéeda tto %mﬂ% sp?ou]geilrn Oﬁg&ées énalé% Ia 1 ﬁul;/sntuted
corpopirdet Ao brosidratige i Snavkiswimlide bandidors @iel @w&bmdb{a the Jitesatere cpd the ones
uscq QRE el gﬁkblpﬂﬂm JOg Cﬁﬁ% e 2083, Prepduatd @dpting E:.hemlstry is also broadly
oAb RbS o PRt UL BT S5 oty s
in fhe pre|néecif,a pabelivot ca‘mlvﬂ el hsebisiiria ditylospifing)-badipdivm jpyd a base (e.g 8
ca%@% ek Mﬁpmlﬁmﬁsdr%m)aﬁﬁ rSHRRGHY @a&m@éaramhﬁﬁqums scmm system,

formed ere the substltuent q@%? %ﬁF . "
For SERFBISUIREO BRI SFUPRTALoR P SEeH SRURERE PP o omple 0 8
teutphelﬁjﬁoﬁ e2RiE §e1000V datye Horbmate switalsle e ruse dnpepanidg ofmpolrds of the

pl‘ Oweacog]hﬁmgf? ﬂVﬁémleexgmg rﬁog Etﬁ&g l\ﬁ?eclﬁﬂremm%cpof Noble Park,

oups . enzy S
Aoy, oo G e PSSR Sl Yl merily
awtﬂamé i r:amt;hgphmh)yy et 6dsiadwinn tiie ant, for kfdnpleras dewetitat dn the review

a.rtm 83?[ ale 1ya1%a ail gl éjuzuléx rd’hgm Y2, ‘1@?;599} ‘%%jﬁ'? Z’ﬁlﬁs PQ&Q%% ?HE&]? prepared by

ar sdlvent suc
reazt@xgltw mwmmmbr@@@mmpe“ndcwrbp@uﬁ% Iifiung ﬁ‘é‘rhf"é oy} Hthjw and then

kth @ hﬁﬁe bs‘ﬁer f T4QEsh IR Wordhatb estep ﬂe@:ﬁﬂﬁreﬁhnf f QedtredCEN R GrulRgla to give

Mh%
thee“l“’é%{’]‘?% fg crr?néc ?“’ﬁ‘% zﬂ;‘%l\ﬁ-g{ ?rgﬁc%s gs he, o :Eseﬁmga\é illustrated in Scheme 6 are

forfridi by oataatnn bydregamtibe (2 antihied @baye)t to mmcwg thy benzyloprptesiing grgups and to
redggﬁfﬂat oleﬁﬂ,b CnRRa inlthd 9&[119 Labmh Rithe eﬂl&t Jubdti@let; idto be understood that other

|.azoni |cyclo[2 2] oct tetrafl uorobor at

2 AP S RO TR R AL B BRSPS T PPy o, Gpiisd iferens

exquipee efbahpqunds@ifi foeroulaBnoodpedifivellyf egenmlified kete)n. wherein R and
R2 are both hydroxy groups can be 25 nononethyl ated
to give a conmpound where one of Rr and R2 is a met hoxy
group by reaction with one equivalent of a
nmet hyl ati ng agent such as di net hyl sul phate. The
nmet hyl ati on reaction is typically carried WO
2006/ 109085 PCT/ GB2006/ 001382 66 out in a polar
sol vent such as acetonitrile in the presence of a
base, for exanple an alkali nmetal carbonate such as
pot assi um car bonate. Anal ogous net hyl ati on reactions
may al so be carried out on internediate conpounds
contai ning two phenolic hydroxy groups. Many of the
procedures descri bed bel ow and used in this synthesis
are well known to those skilled in the 5 art, and
exanpl es of al kyl ations, .acyl ations, functional group
i nterconversions and reagents and conditions for
carrying out such conversions can be found in, for
exanpl e, Advanced Organic Chem stry, by Jerry Mrch
4t' edition, 119, Wley Interscience, New York,
fi esers' Reagents for Organic Synthesis, Volunmes 1-17,
John Wley, edited by Mary Fieser (ISBN
0-471-58283-2); and Organic Syntheses, Vol unes 1-8,
John Wley, edited by Jerem ah P. Freeman (| SBN
0-471-31192-8).



of preparation outlined below, it is understood that
nodi fication to the routes descri bed would all ow
sYyaeMedessof nany further exanpl es of conpodSdL-B2006/001382
claimed in Formula 1. For ex@nple, alternative benzoic
acid starting materials wiwth differing or additional

substit Fon patterns coul d be Ff®bared, In many of
t he i ons d¥8tri bed abdRfEw-%, may be necessary to
pr ot ec e Or JRE €, OUps to ent 15 reaction

fromta ana’ pl afR 2dkorpd undesi r &bl B | ocation on the
nmol ecul & Exanpl es of protectinggroups, and nethods
of protecting and deprotecting functional groups, can
be found in Protecttve Goups in Oganic Synthesis
(T. Geen and P t snidegau@ngEdi t 1 on; John W1l ey and
Sons, 1999). A hydroxy group may be protected, for
exanpl e, as an ether ( - an ester (-OC(-OR), for
exanple, as: art-butyl ether; a benzyl, benzhydryl

(di phenyl gi h 0B terit 80ty | phenyl net hyl ) et opd
20 trinmethyls or t-butyldinethylsilyl etger; an
acetyl a3t CO) Cri8therboeaeids \When t he RQywly

,group is agpheeol i c hydroxy grouyp, for e>5arrpl in
compounds of the formyl, ( ,! cs}é\gerei n RL and/ o® R*Mare
hydroxy, a preferred p,r,.,p.t;ég't,g ng group i s a benzyl
group. An al dehyde or ketone group may. r ,
for exanple, as an acetal (R CH( O?)t)&o?ﬁaﬁg'togﬁs&%pg%
(RRC(OR)z), respectively, in which the carbonyl group
(NCO is converted to a diether (>C(OR)2), |by 25
reaction with, for exanple, a prinmary al coho)ym.dig:

al dehyde or ketone group is readily regenenated by
hydrol ysis using a | arge excess of water im the
presence of acid. An anmine group nay be protected, for
exanpl e, as an am de (-NRCO-R) or a urethane
(-NRCO-OR), for exanple, as: a nethyl amde

(- NHCO- CH3); a benzyl oxy am de (- NHCO OCHZC§15,
-NH- Cbz); as a t-butoxy am de (-NHCO OC((ln)3
NH)3ac); a 2-bi phenyl -2-propoxy anmide F

OH

(- NHCO- OC( ( MH3) 2C61 d4C6H3, - NH 30 Bpoc), as &
9-fl uorenyl net hoxy am de (-NH Fnoc), as a
6-nitroveratryl oxy am de (-NH Nvoc), 4ag -
trimethylsilylethyloxy am de (-NH Teoc)'f‘ﬂéémkgmpm

2, 2, 2- t ri chl ¥nhemgt hyHilydeng-oHellfyDhitzdic 29 amids an
al Iyl oxy am deﬁ%Nj—l-Alslsqc), or as a
Cm?(m-l%lﬁ 8‘?1‘5? @{ﬂ% TR/ dxdn oatnally spbsistePiseiaolin€gringy; for example
as iprontpeils efyhecfmtufas (VIT)and VIka)) 64 be $iéfdedd§ tiettlods iEHrESi Scheme
5 7.0 QhJ&Fg:ﬁfu O&g&jﬁj&& N-H groups, include tol uenesul phonyl
?ltﬂosy a met hanesul phonyl (nmesyl) groups and
benzyl groups such as a para-net hoxybenzyl (PMB)
group. A 35 carboxylic acid group may be protected as
an ester for exanple, as: an Cr.7 alkyl ester (e.g., a
met hyl WD 2006/ 109085 PCT/ GB2006/ 001382 67 ester; a
t-butyl ester); a Cl.7 hal oal kyl ester (e,g., a Cl1_ 7
trihal oal kyl ester); a triCl. 7 alkylsilyl-d aal kyl
ester; or a Cp _2o0aryl-Cl.7 allryl ester (e.g., a
benzyl ester; a nitrobenzyl ester); or as an am de,
for exanple, as a nethyl amide. A thiol group maybe
protected, for exanple, as a thioether (-SR), for
exanple, as: a benzyl thioether; an acetam donet hyl
ether (-S-CHZNHC(=0 C%. 5 Methods of Purification The
compounds may be isolated and purified by a nunber of
met hods well known to those skilled in the art and
exanpl es of such nethods include chromatographic
t echni ques such as col umm chromat ography (e.g. flash
chr omat ogr aphy) and HPLC, Preparative LCG-M5is a
standard and effective nmethod used for
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the purification of small organic nol ecul es such as

t he conpounds descri bed herein. The nethods for the 10
liquid chromat ography (LC) and nass spectronetry (M)
om0 2dver109e85i ed to provi de better separation @CT/GBRI®6/001382
crude materials and inprovedsadetecti on of the sanples
by M5. Optimsation of the preparative gradient LC
met hod will %ol ve varying col umg®™ vol atile eluents
and modifiers, B dib axergoy pdvdziteh 0d Il known
inthe art for | ST@aRRGpar ati v MSgpet hods
and then using them¥® purify conpounds. ™Such net hods
are described inCtRosentreter U, Huberpal. timal
fraction collecting in 15 preparative L " J Conb
Chem; 2004; 6(2), 159-64 and Leister W/| ¥aifss K,

W snoski D, Zhao Z, Lindsley C, Devel opnent of a
cust om hi ghsd hr oughput preparati ve_Ji qui

chr omat ogr &phyiamss  spectmmmber Bl atformfor the
preparative p niﬁn—-a-n-el—a-na-l—yti nagy.egs of
conpound |i brar#e€s¥ J Conb Chem; 2 : 3); 322-9.

Alternatively,ﬁmgrnal ase preparatip LC based
met hods m ght Be used i n™pl ace of reverse phase 20
nmet hods. Most prepar at CangolndUBr SyrsdoenigVila) | | | se
reverse phase LC and volatile acidic nodifiers, since
the approach is very effecdhyR7f or the purification of
smal I nol ecul es and because the eluents are
Ascgnpatin Hchemsi 7,hamp optiotidlly esubstitnted | Eb{imetbylbeayenere®H is heated with N-

broRSE LR A Yie RO ¥ BfenPiy BlroxEdal 0 BFRE ARr @RBhEcompound (XIT). The
sol ytions e.q. hase LC, alternatlvelﬁhbu?fered

normal p C, | )
FORTIRGI 1§ WPIFAYE SETIed,cHE Incrarhenyierachlpride it henting, afrpfie The fibjopggrcompound
(XHnia kheh readbd witt hoipowhe PCFNIeher POVie 2 pattcthgariup stidhtah ool \or para-
. C ] i . s
S o P PP i, v
toszlrgye s & Hlieligeetah epthontis @ waivg cebraate), phand G paremglpgbengyl. The
prdﬂd’cﬁ@ﬁgiﬂdup !PG carsthén beﬁhﬁi_wf&ﬁ @ivb the ahin€ PR E['hlIsJ foFexbufipl@l -2 tosyl group can
ti o i .CO n
o T S S, 150 P s AP o
mefhb TP can Py remeved gn afpidard aupnper aying triffugropgetigragid and anisols. The
am@ CXIV) B ftlef couglied W Gubokyilit hédd Fihe ki B0%: dBfiRbbidveer s,
preservatives, lubricants, or other materials well _
In k miationt ap thehremorsdeqiobe df Behethh1® oae br el fuB@iongd wrioopsa I wresent in the
prolellg fsoimﬁﬁ@@@y% dr She QbprAb R R AG L &@ﬁg}{(ﬁ@fcﬂ hagggmédqm other

ageny,s_that reduce or alleviate so )f  t'he si(
mre@pst e ot Bor g¥aapley Wheatfisreug Fe h B FepprEnd)Y) ipaRifry Byt can be rednced to

give XisnfainesporaiingSattiin: proE e dxaailel de cailjtic- dbdnationadig ah ?resence of a
e . the

AR 0l P S48 Loy 05O DI Pl e o

(e-& SN P K EIdis Dy EmRbited & #itcen farhomili adld, &vbigh Faa\eaudre gfactpdopiith an amine

sudil o8 Q@ rphiclink S0 Eike W icbrespndifargiad, | Burthér FncBXRANEMG interconversions may

suiaiely 38 2 By B gl UARZY 5 TRET RE UGG R aminometsy

comppebesy withd ihiiymylpminivg by dige)defofenmealof thyWoRaDs LroQoBB 5
PCT/ 112006/ 001382 . 68 Thus, .present_invention

An AR RS P SN B DU SPEE &
defi ned above, and nethods of meking a pharnmaceutica
conposition conprising adm xi ng at | east one active
conmpound, as defined above, together with one or nore
pharmaceutically acceptable carriers, excipients,
buffers, adjuvants, stabilizers, or other materials,
as described herein, 5 The term "pharnaceutically
accept abl e" as used herein pertains to compounds,
materials, conpositions, and/or dosage fornms which
are, within the scope of sound nedi cal judgnent,
suitable for use in contact wth the tissues of a
subject (e.g. human) w thout excessive toxicity,
irritation, allergic response, or other
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probl em or conplication, commensurate with a

reasonabl e benefittrisk ratio. Each carrier

exci pient, etc. nust also be "acceptable" in the

sweag@eofodsei ng conpati ble with the ot her i nFCEGHBIYE/801382

of the fornulation, 10 Accogdingly, in a further

aspect, the invention provides conpounds of the

formula (1) angdwesub-groups thereo&@gs deflned herein

in the formof pHxrapd®edt c s womposi %M he

phar maceuti cal co i t FoTTsS—Ccam bein f orm

suitabl e for oral,*paf®Meeral , topical,” irf%A&nasal

ophthal mc, otic, e&ectal, intra-vagi na jo

transdermal admi nistration. Where the co ﬂ&ltlons are

i ntended for parenteral adm nistration, they can be

formul ated for intravenous, intranuscul ag, 15

i ntraperitongal, subputaneous adn1qygtrat|7 or for

di rect deliver yxi a targ@#m@rgan okxti.s8ue by

i njection, infu ' S

delivery can be By byl ptlon shoft Rerm

i nfusi on or |@viger Pern1 fu5|on and®¥%n B2 via

passi ve delivery or thro;% the utilisation of a

sui tabl e infusion PUW Phargagewtical fornulations

adapt ed for parenteral adnidfzifg?%bn i ncl ude aqueous

and non-aqueous 20 sterile ™ ettion solutions which

may contain anti-oxidants, buffens, bacteriostats,

co-sol vents, organic solvent mxtures, cyclodextrin

conpl exati on agents, emnul sichymerfg agents (for form ng

and stabilizing emul sion formnulations) 0SO0
Thesponwretial fog Sclfeme Fiinle priscliesieely) géich é‘-’o‘wémg@qdﬁr@l’ gorresponding
didafonyfliO ak¥l @ﬂvﬁ%ﬁi@r@ﬂ lalkalQ) @kt&l, hydﬂo)ﬁﬂcp lﬁlich ia$ géthsGiim hydroxide before being

rot.ect nl S an o
st B e o R Pt PO G I o SR et e, mhe v

anhysiride (KNB) v2@ fatlennivamigd totles chrnsprnfling mh@ﬂlﬂrléb%ﬁﬂbbvﬁﬂﬁmf’ﬂt% Formamid
atlRh Q&gte@{embd?ﬁirb e Eﬂ:?cﬂm{aﬁﬁﬂ 12@0 Qljt The%}'ﬁthalhﬁﬂdmﬂm)tdaﬁ?ﬂbn be reduced fo

e loliR D i G e Qs'bilta%‘é‘éus P,
C?uﬂ)%l%ap oF ﬂ%r}g’mm rgg Hb)?%a’eﬂg&cﬁgﬂéﬂ% i ob?%e@&@t‘ﬂ:ﬁx%f @&ﬁpound of the

eni ng age 'l zln

formuds (POt %PfPW%FvaHWWFW%P@“F‘b? frilin foru gL >g
Phar maceuti cal jReggarch, Vol 21(2) 2004, p 201- 230) .
A drug nol ecul € at is ionizable can be solubilired
to the desi Hed
drug's 30 p7,

sufficiently away fromthe
formul ati on gaHvgfug: The accep $.o ﬁ? is pH 2-12
for intravenous d intranuscu ACHAT i on, but
subcut aneously the rafg®is pH 2.7-9.0. The ution
whkdid § RE @M B'ahd R By as dafiich bereit, hedes ahide Hhoring cofdiidnpasdragghed above
”ﬁ%3$ ids/bases such as hydrochloric acid or sodi um
oXI “or by solutions of buffors which include

I\/Qﬂi{t of Me Q-.mﬂls&l}ﬂs | e Bfila b@?w 100d] laft) asSRAbH) Fdri Rfotlied hsped of thOHvention.
C i ne cCiItr ace
ThpR PR e SHYERER DERIS & RO T e bt oxfuding any and

alRbibdinds koswiczr kedmtht erior® 2006/ 109085 PCTI GB2006/ 001382
69 The conbi nation of an agueous sol ution and
Wi &y () RECSPEF AR P e FELGHI PR S DRl bY the formla (X
cosolvent) is often used in injectable fornmul ations.
The wat er - sol ubl e organi c sol vents and surfactants
used in injectable formulations include but are not
limted to propyl ene glycol, ethanol, polyethylene

gl ycol 300, polyethylene glycol 400, glycerin,

di met hyl acet am de (DVA), N-nethyl-2-pyrrolidone (NVP;
Phar masol ve), dinethyl sul phoxide 5 (DVSO, Sol utol HS
15, Crenophor EL, Crenpphor RH 60, and pol ysorbate 80.
Such formul ati ons can wusually be, but are not al ways,
diluted prior to injection. Propylene glycol, PEG 300,
et hanol, Crenophor EL, Crenmophor RH 60, and
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organi c water-niscible solvents and surfactants used
in commercially available injectable fornulati ons and
can be used in conbinations with each other, The
ree eosita9ersor gani ¢ fornul ati ons are usual |y @CIAGEG6/8(1382
| east 2-fold 10 prior to IWYolus or |V infusion,
Al'ternatively increased water solubility can be
achi eved t hrough nol ecul ar_conpl éxatj.on with
cycl odextrins. Liposapes -Hﬁnwkg§56Rspher|cal vesicles -
conposed of outerHN,i .@. | ayer nmenbranes and an i nner
aqueous core and w Zn overal |l diamstay of <100 pm
Dependi ng on the | evel of 15 hydrophobicity
whegrihay ia € er Iy My ooHem pad Rirlagasdmgmw woirentidert mewheby is 0 and R™ is
méthyd @@ WVBS byt he drug becones encapsul ated or
intercalated within the Iiposone. Hydrophobi c drugs
Paggnlarditeraedigessdhinforuia €50 yre the cqpyeonde GHID), (KINET)dndigXXTV) below.
nol ecul e becones an integral part of the lipid bilayer
menbrane, and i@ thi's case, the hydrophobi HUg 1S
di ssol ved i Ipid portion of the |]pi HBUIayer. A
| fornulation con er"wth

phosphg j at 5-20 , an isot ier, a pH 5-8
buffer, and 20 opti df P?y chol esterol . The R
fornulatlons may be presen ed n unit-dose or

mul ti - dose cont ai EQQI;EEFLR | e seal ed anpoul es

and vials, and may r ed mkfreeze dried
(Iyophlllsed) condition requiring o he addltion of

Tl{Bhlﬁm‘m%:lﬁ({s clf ?‘oﬂnhlﬂy (ﬁ%lz ald f)eerflade fb? g&%@mélle%% % th Osi;ille.d person or

I nj ect1 ons,
methods ARAOBERE| therpior %qrmzfrxaﬂlm et SO garh by iPeppargst b difhig-halogen
extiyingd oF o SoegHDi Nﬁcbtmd%-m&ﬁ@ﬁmdm@fqu&&hﬁylv&th(i hetﬁﬂ-ctweﬂdune and
sul%e%.le:g% Lﬁrt!rtgcrt}? f inttarmg&%&eﬁﬁﬂ cany &phl | I I%¥ hoaiwr rpa{ a?éum coup!'lmg of 4-

reeze-daryin 1 on.
B%yp%gmaﬁeﬂ # yitably IN- mqt@n‘i wp@mh:évleﬁ drllowerk badl sy enindegsitection.

o@yﬂ@wn& prédadadlgH mlmtama&@m ik qmﬁlOL qmabtySﬁ. Polib%ted lsomdolme 5

nd .t resu t|n i O cl
cofPRRY L PR e et ot F bbb, ot bpedueive amination
mné subtegientalemotegtipr.opri at e f or Iyophlllsatlon (e.q.
vials). In the case of vials, they are parti al

Ongg @E&Pé:rwe they sebstient gropps pEr@tsone ToRpondrok e Armula 03; &ra Prgtected form
thes0) kche bamvértee &id dngthaRenBuR of b &mdlo). yophi | i sati on

under 30 standard conditions and then hernetically
Fot exspsale, when & med B are Aesh erotegted) hydgesp Isionps (B.gr beniydody groupshhed R is

broHeD 08 ibfokrfta aW:rl bantby Fiép%.@éd' %y b Fonthl 100 H&a%ﬁérﬁwﬁl Wath&rhacetate salt
conLent.. e. | ess than 1%

SR Dty T rane 0 At Lpgeiripbsaiiny Aol tomanice.
lﬂdﬁﬁp J'ol:e%ﬁltel %ptaﬂdﬂf aliélfglﬂl Ha(ém nghlak.n oﬁlﬂ%&ﬂ can be Sprﬁ:ared from

eXCIgE ents f or exan&’? agents
congoups o) the Gernlapdr e (B 6 dodram by 7elecagpiviios! fruosagtions Electrnph:hc
flubditatidnX éa6l SHRt Surriep Il @16 Qlﬁ:llig'lfal ﬂtﬁﬁmaﬁ@ AgebiORYcE | 2 W@ﬂblﬂﬁﬁtﬁflﬂ-ﬂuum 1,4-

acefate, citr
i B B b S8 pe R Eop RSP UBHE N B ittt b
aci d, sodlun1b|sulph|te sodi um netab|§u
I A IO BT s s (R e REATR bRy by roues can be
mofbthctlyiated b Fiveoh @xipbund Whed bes of ®hahd R? | 1s a me.thoxy group by reaction with one
{ eseryvat,i ves
cofflel 0 iR L5t 400 Bl Rl e W GETeRR Ry i
and its salts, alkyl esters of para- hydroxyben20|c
acid, phenol, chlorabutanol, betrzyl alcohol,
thi merosal, benzal koni um chl ori de and cetyl pyridi ni um
chl oride. The buffers nmentioned previously, as well as
dextrose and sodi um chl oride, can be used for tonicity
adj ustnment if necessary.
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Bul ki ng agents are general ly used in | yoph| l'isation
technology for facilitating the process and/or
provi di ng bul k and/or nechanical integrity to the
| YO 30M6/197%8%d cake. Bul ki ng agent neans a fr edCl/GRAt0EN01382
10 sol uble, solid particul atgg di | uent that when
co-lyophilised with the conpound or salt thereof,
oupin @ pblateslvent fibly siacednitifle S thdxr@edcy ofltiade] ﬁeﬁmﬁ[&lk i, allauli MRt Brarbonate
s dr, f
sutfis B o686 it SRR lg%gmrsm%g]f B el B: Bh Suomediate
°°FB°“H‘!§I€@‘@W‘§’6P‘EPP?@#Y‘F‘%&%PSC The wat er - soI ubI e .

n ent, ¢ of . .t ar, rrace i cal
M o b st O gt e PR R 75 gt a
art} ymbhxammbamf @lea'@yahaumlaﬂxw,nfgmag@htg@up nmra@eem@ngrand reagents and
SUBAPIoEoarrPiHEAN Such iaberdéhs BAnlhe QR in, f&&xmla Qmms BFdafS Ehemistry,

SR g R T R ——"
Vedgnep 341§ Tohyy Wiy, reditsdobyniary diieder (BIBPs QeiZh532834) agdi Organis Syntheses,
Vcﬂﬁﬂ%& [-@rlohnT\bﬁeyr btddy Mrerhilkep, PRk O?S%ﬁ 68wy ng agent

to the wei ght of active compound is typi caIIy Wit hin
Ad el as HARGRIFE letmpRl Gl th nietodn® plepdatioh Gdtliey aﬂﬁdv eit ﬁfuuderstoud that

t [ .
ol e S0 il DOl BHRY e ot
clajgpadciy F‘Pﬁ?“lbé Eﬁn@@ﬁﬂlﬁaﬂ@@a@ﬁ chemzor| wil $terting Deferiakh ih ﬂdfermg or
ad¥itichbl subsii@fidnl patfedisicquld Wfprdi@sage forties may be via
filtration or by autoclaving of the vials and their
In gont €nliegeactin: dppibeprtiveat, & mey bgmsesaiy tolpetkOmewt Mo gryups to prevent
reREQCRAStkidd {Racs 'slP:Qx' dn@é!uafbiérlﬁﬂa{h&tdn% :E@%ull%eﬂk'dnf fes fo%rE‘t@Jtmg groups,

dilution or aratign fore [1very for exanpl e
andy methpds of Profret gs?& fleppptesting %‘FW’@I EWFRES'F"‘BW&‘ Svag dn Sroteciive Groups in
Orgelicote i (B Gieen and]PeBhvisoiad Bditicn JobnWilardd Sans, 189830 ons may

be prepared fromsterile powders, granules and
A hysippae greup may be progeeved. Hir exampleeny apefes (HORRentan efter {4QE(=0)R), for example,

as1 BViidyl @iher; U Berly 2 bARKRHA | (GifhenARBRAS | dr | @ity | (BiphdRylthethPl] Riher; o

ssp bR 5B B Bl EPHR o ey

\grm’lwdmhmﬂm hydrdxg ghm doresenrs i abmmords ofthe faomula §) wheren R’ and/or R?

8i0kyS b prbRRd drdiingrdin SRS sy, (S- C.)

m ni s%ratl on. Phar rmceutl ca dosage forns suitable
Arf altehpdeadr lacbid RioSp MAY 6O PritiRel, UHE etadipleptsSon GRfAL (R-CH(OR),) or ketal

l.oz
(qu%@%)g)r ?é.#.pepavel ¥ évélélg o ongle gg\dua%y%%fg elsntzéjll:l\(scrl']tg& %0 l% er gcg?R)z) by
reqctigy| vethsfor mmnlp,s& Rmaryrﬁéaot%e Sheggld¢hntslg erkeftong EWEH‘]@SEEdﬂ}C regenerated by
hydrolysis nsing a larger excoss of water inthe presemve Macid 0 A6 AhH9 %59 may be protected, for

5 S0 L A o S, RSB R L, i
(-NRSFOO ot e?d tenzy ey orraidn ceNHUP-ORHHwN WE€hRI qisesy, tdptexy amide

ﬂ}ﬂ:fo-é & NfBEéEb nQ ﬁ?h@ny?ﬁlﬂ{ eahﬁ dieC @Nﬂéélcﬁft@ﬁ?,cs%&h NE-
Y

blis Co ton
Bpeé JOU e A= LI SR KT S
mmalmﬂnﬁiylﬁtﬁylmqgeﬁda ¢INHAT b)), an zl,mmhldimdthybnj amgide (-SH-Tadc), iaedn allyloxy

mn?&ég ?l%{gigllo@) §P%§Flgﬁfe%ﬁ}d%a Iﬁ%ﬂ%’?ﬂ? g@eﬁo ﬁ;ﬁﬁer Slrotectmg groups for

2mifst, j SYRboasgYPkife APine ARA batsrosysty DL @mu% r‘ﬁil“ée tolyepespiphpnyl (tosyl) and
mdﬂﬁﬂﬁﬂﬁtah}ﬂ (méb?l) gnnu;m aﬁ@bmﬂ atolps Akh @ aGikd- uétmeexyl (PMB) group. A

h [ 1 ul 0se t
s L ESor S P o e SRy g S (e, o mty
starches such as corn starch. Tablets may al so
contain such standard ingredients as binding and
granul ating agents such as pol yvinyl pyrrolidone,
di sintegrants (e,g. swellable crosslinked polyners
such as
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10 crosslinked carboxynethylcellulose) Iubricating
agents (e.g. stearates), preservatives (e.qg.

par abens), antioxidants (e.g. BHT), buffering agents
(WoRroe M5l e phosphate or citrate buffers), PAHEB2006/001382
ef fervescent agents such asf7citrate/ bi carbonate

m xtures. Such excipients are well known and do not

estafa & bty spien): 2ifwdaeded eitw (2ot afi- tialoalkylGatpdid ®C: alkylsilyl-C,.palkyl
esﬂ‘e@:&ﬂ’ﬂd, Slaiyd0s; ﬂl@yesbﬁ(e ofa Edﬁ@,;l é’b&[- ) nﬂﬁbé%kjl Bstdd): oSR b amide, for example,
i 1'%“nd¥=ak'tﬁ5‘¥ﬁf°%i e Bt i, S bl . o v, e
bﬂ@l W@&S@W@@mﬁhﬁ%@(ﬁ&fmcﬁ%hm mal gelatin or

t (Et .c or plant derived equival ents ther eof The
M@éav—%—-ﬂ%@%@ forms (eg; tablets, capsules etc.) can be
ThE aﬂp%dgﬁrm L&%ﬂ%ﬂd ulﬂﬂsd Qﬂnﬁ%r o%/meqlaa\éﬁt veﬂﬁ'ldmc Oa&glgr}wg%ﬁluﬂed in the

"“\754 ‘ﬁ‘%ﬁ?" o Euch Wgrgllg@gg@ld\é ghﬂrt’qﬂl‘a‘?rgrﬁ?ﬂhg teeluamrﬁgch 25 Fgfemn chromatography
{e.c dladhi ch@métﬁgr@hy}%nEMLagPl’épm%ymeJ /dfidiliard SRRFRSve method used for
o e el o b SRR e hin g pthods ot
hayih gheomaregeapk, @) Al B sm@rosaetnetwé danshs variedito Puteide rtter separaton of
theUdilie mateeikle ammm@l'tlvé‘d)li@dcﬁdnoﬁ'&hﬂ!ahplbﬁ W8, Optimisation of the preparative
oo BR T CUBLE N Bbtve e sopgpts e %?#n% fid e fﬁr B gadionts. Methods
ﬂrﬂdﬂaﬁc}@ﬁw the et éa@p@smmpremamuwmmmmm amd ﬂhmﬂﬁsingghem to purify
B S0t AR L TRl
ot s PR SR Gt O et beber Y Sme K Vihop D, Zoo 2,
Linddéye Bs eDavblopmed6 of enpomdhighitienghpanstegatGns hq.fld \bRfoMitOGephy/mass
spa@t?dtﬂéie; Maﬂ:rrm %rlﬁﬁé t}r@ﬁa}aﬁvd #ﬁnh&ﬁongﬁnﬁtafm?ﬁﬂ:h %ﬁﬂﬁ}sﬁ%f compou&d libraries; .J

matri1 x material or release

rnat | ve
C"’%?’gfi"dlzﬁcﬁ' ¥ ?%ang can take the form of an erodible

which |s
AT ol el B O L e e el o Py phee
me*&%ﬁés Mgsfwwwgh LERES sygormt utxbsermesa plnaal LG md(vblatﬂd\mcm modifiers, since
thefawrbsfdﬁ? s dr§ effavd fbﬁ,thet REfaGtd ¥l TR GRANbPRzo the te,luents are

~ e ver system t hat _provi des osnpD
conlpRHT!wh SPsitits B ecklirey) mat b GO B Bk e chomatogrphic

soltrﬂem@as@naﬁ ghast Ha mlteteritive)yclokff3ed metile pise:, bisic aiddilfiers & 6k outlined in the
analyBlabAGRdl QAL AdEh NS UABE S RN HEREL £ uljllfP thg%&%r ﬁ%ﬂg art

with nethods well known to hose s

PhaFingee mrmahhhﬁal formul ations may be presented to a

pat ient in "patient packs" containing an entire
Whilif s passible forr thaotientompeund tashieragiinispmd kangs jt xmaah&lytoq:msmt itasa
phatdtabiti@l coR@Eition G 'fﬁ'ﬁﬁ]atﬂﬁféﬁ&pxlm%t 1Akt ﬁ]gr Ealve ?&ﬁ: G cnf 5 mventlon

) traditional pr scrl%rll ons, where a
°B“-‘éh"’bgtﬂi gR5Or & ééfaerﬁx@&m@raomcmmw o, fillrs,

buffsﬂapppbn}ug.eml. predeivativet, dbrigats, IGEMara'latbﬂalsw&lH&mﬁﬁlﬁﬂﬁﬁe Jkﬂla& Hﬁhe art and

SRS SN B AL ) e L Lo o
the f Bl Y chgwreeram cParticulan axprastiosoff suph pmway@de anti-emetic
agenmmweﬂmamatk;mem&h @¥dfeatcOthé BRRERY OF ﬁl@tﬂo@;&&pyua@éa%&d AhhEpenia and
pra%ﬁt%ﬂl@ﬁm%& mq% Qigmsr%duﬁet%tlevléﬁc of :e@%og%ﬁ‘p %piooﬁ ce.lls, for example

use

M’aaa%eﬁ@ @P%ew@ulwm momas@ﬁyommuhmmm (GMoTSRy ead lagulocyte-
colohydtimans fadtor (GG S) . Such conpositions can be

fornmul ated in accordance with known 5 nethods.

Conpositions for parenteral adm nistration are

typically presented as sterile aqueous or oily

solutions or fine suspensions, or may be provided in

finely divided sterile powder formfor making up

ext enporaneously with sterile water for injection.
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Exanpl es of formulations for rectal or intra-vagi nal

adm ni stration include pessaries and suppositories 10

whi ch nay be, for exanple, forned froma shaped

Y0 AN®r waxy material contai ni ng the actFCF&B2006/001382
conpound. Conpositions for a@m nistration by

i nhal ation may take the form of inhal able powder
Thag s @rsrent iyeatiopfurthier pepidgs Bhamsesiikel compositipes, asalafined alovéy end methods
f&ﬁﬁhgm Mﬁﬂcﬂ BonSjostihbomprisRk Hdn!r}ﬁhi‘ﬂ 1@&\@@5«&@&%%& as defined

aer osol di spensi.n ces, Such devices
<SRBT NS BT SRTHRGLY SRt By ol st
S@Bﬂmvmheemat@r@hrmld@mhmheretnyp| cal'ly conprise the active
conpo nd toEether wiith an inert solid powdered
rl SPHErSgaHeal aqospblsd o5 usqdherein RTpERFr el SRR anatesiplan prpositions,
an(llbl) dogigh fougﬁmﬂ:adré )Nltblﬁ tRlseHe ot soithd infedicd] ljdgelers AEeble Br Wke in contact

wiﬁ:lncﬁle tiséles of lflg\lﬂ% €., gd]:ém:l tﬁ&Jt L)%&F’QJ‘&BJF[& flrr%gnoup,gahlergla Iresponsa ar other

onpound to, pro esire eve
%P&"Fi % FeTgplicatian. cemmeppirue with 2 pesprible Beseliriskreio. c@nh eAmiPr, fexaipient, ete.

mikt 80O Y pralile’ 112 thg beARof BdinpR6dipatiBle WIS 6th® THzredfRntd of the'FoHRulation,

1 nanogramto 2 20 milligrams of active ingredient.
Aogyrdingly, in i fusthercasgret, the davedtion prvids wbmpeanted thofforonlap(D wndisub-groups
theddoBasQefinedhdrdid &HATSm &&a&nﬁéﬁéﬁcoﬁ&u%ﬂ ve ingredient

(nore usually from10 mlligrans to | gram e.g. 50
Theiphdringmaiod coopdsiions o bt inQin® FEh, suidible obrall 9@511&!?91 tt@plc%p intranasal,

opﬂﬂ-ul.hlﬂc gSt@”?ec&{ a%%ﬁ‘s@t 4 %ﬂ!&r?napmt;ag?n O“}Here theg cnmpoémms are

rans of actl
th‘H‘@‘? & evgmgeral F%S‘F"Watlmnc dhep oran t'-‘rﬂo frsmulafed fforgi G@'&‘@Eﬂ“ﬁso nfrpmuseular,
intrapiteedl) t sabdutahdoomadmifiiithatibrg brafR WRec? délfv&ﬁninto "Ohafget or nr tlSSllB by

mﬂa&ﬁ?x} ﬁ:ﬂls oX or]o(a:er %?anmfldelwgrryaﬁef%gve%c R%!gs{ 'B]%%(h%g’p omter{y.fmﬁlsmn

or Jpager ¢F§ﬂ m@éWB e%@n berwe paﬁew Mvemomm thi Wtilisalien of a suitable infusion
puglm ni stered to a patient in need thereof (for exanple

a human or animal patient) in an amount sufficient to
Phaohiceticd fhinelatiosi adgobdt fhepegpetl bdnifdaget inclt hﬁidﬁs @rfd nnn-aqueuus

stexfe %ﬂ&wguluagnsl&hld Srg@rh\ﬂhﬁiﬁglﬁrg }L%ﬁt% i I}F]Jg%s Cb%&?r%%‘tats clo—so]bents OTEANIC

formul a I OUpPS as her ei

SORFRRFER=S 7y g EPBSI P, e or o ﬁuéﬁtg@zm emulsion
forgiilgtioess dip&bad @mpaiente MR Chirhid KyHsofied] Eﬂﬁwpﬂ&ﬂe}sm&u@pbﬁﬁénc gels,

lyogﬁxf?sgt%tnl ocrrtleslc-tagg %{HSJJ@ mﬁﬁm%g%%nmdﬁ%?ggl&g%t%%%gﬁe active ingredient in a
solpkder feup oty orertytingg she fpgnulsiian dsstepis it ther blogfle i fhe| Iniended recipient.
Phﬁﬂiﬂeﬁﬁcﬂtﬁﬁﬁz&lﬂhdn@ fad p&bﬂﬂérﬁ%ﬁlﬂhdﬁ@ﬁﬂaﬁilso&%hhe form of aqueous and non-

i

s BT e ol B v R g 25 AL BIGRE s R, G ik,

SﬂthgaﬁxPlylﬂfﬁém&cmm igjpatabledforimpletioe rhirsadelitivs] Resaarch, Vol 21(2) 2004, p

201430y, apeutical Iy or prophylactically useful and which
generally are non-toxic. However, in certain

A Sigtmokéuleainis bfioble 6x begolutilizdyo tha &esﬁa’ﬂ%&méﬁu-aﬁdnfh £pH &ljustment if the drug's

P S EEREER WA Rk on bR S o B RS B s and

conmpoun e formil ar(1 rmyo
intrgs ey afmitdsation.gnt whepiancgusly theafnge is P8 25¢9. Qs TheesobtiérenH & coritralled by

sithehiihe hhltqaﬁﬁaflﬂie PRy stfy G dsed QiR s %ﬁk]ﬂ&l@'aﬁd toPsodium hydéomde, or by

b TR DSRS0 e

acea@rnmlwtsﬁ@mm w@me,a:hwphﬂtmwgbxﬂrmmw)mﬁmﬂmemm) or carbonate,
beneficial therapeutic effects or may be adm ni stered
for a short period only. Alternatively they may be
adm nistered in a pulsatile or 10 continuous manner.

S
o
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A typical daily dose of the conpound of formula (1)

can be in the range from 100 picograns to 100

mlligrams per kil ogram of body weight, nore typically
vaivegerys to 25 milligranms per kil ogram offCT/GB2006/001382
bodywei ght, and nore usual | y$910 nanogranms to 15

mlligramg per kilogram (e.g. 10 nanograns to 10
T'ﬁi“?ﬁ’ﬁﬂ%?%?é BN SgReOUS AGEan andh . wattrtsgluble ggagic &fveatrnfictant (ie., a cosolvent) is
offe hsed) inctfectable Eftuititions Peabier-fuiible ltchiROdoRBs dn@ burBAANIREA il injectable

ol B AL L e bl e S0 i
40fpeglyossie, disestiylpreianidy ERMAN Nmesthyl@epirolidale (VMBs Rbompolie)kimahylsulphoxide

(DRBOR dolinbli F 18] ©einRoraET( BlelnpHIARE %0,%0d Pélystrbkie BE Rhuch HAafons can
r 6, or 7, or 10 or 14, or

r 3 .0l ,9, .0

m‘%’,%e’gbﬁgﬂ?@g{flzﬁ/a S’?’%ﬂrcéglyéwjéé’?ml n one particul ar dosing
Prépf R, PR 0] il OMrhdohd? Rr. 0GR Rl 60 4P ;

cQ %rﬁd;.glor eri ods ofcjpone_’hourlfoggﬁﬁg#%#u%gor&%gefmgwmb’
O, g Rusy P opE 2 sugiaens usel {pcoreaspdally availsbly dnispia fornpfgtions and can
be pda@iniconaiditationn witlr e@piediice dhertsulfing o2dniel RfrinlB6hs it LaFWAinSALE Rast 2-fold
prietio FMRIL @ 1¥ BiLiegeeks, in particular every three weeks.

More particularly, a patient may be given an infusion

AleinaiveBOonmesed whRf sple%iiigdsn Ob RReved chou%ah:mémﬁ&“ ofiplexation with
cyga%%hiﬁsnd the treatment repeated every three vve.e1<s. In
anot her particul ar dosing schedule, a patient is given
@, i nfusion oﬂ\ﬁgrg%ﬁo mnutes to 1 hour followed by
RSP Sraiesed £ i lep pompgpsd of outerilinid bileysr membranss and an inner
aqexanpbe ind ovith houswerzlie dgmefdr h@UeR0 2R, |Mepndidl e level of
i ' Lent . is.given,
ey OGNS, oo 3, B SRAE i oo 0 Bl oo i i becomes
engpgspated 9f infsreglated; withim thedineenme; Hydraphobiafdazs om wdfo IR4solubilized by
1ipbn?msfme ditg riotidhlS bedddek S&ainw : Qﬂe{fﬁuﬂipi?ﬁah%eﬂiﬁ@,ﬁ%rﬁeymd in this
i.stered,and, ) f  conposition |
oul e ATRBIAE AT QR R0 R M e 4P s B GUBRr iy il tposome
forgpighopseontsins miates wish abgsolalividon 8120 imamlbei Bajortaifient sogtl 58 Guffer, and
optidnklly cB&lestdrolt he di scretion of the physician. 30 The
conmpounds as defined herein can be adm nistered as the

| . - +Obse P ENMGAN e . adi ni st i
T ORI B blefonlB Bl s dboc ol 1SR o n i Brsiiu e whpouies

conbi nati on therap _ of nore
and: igls, podamay be shored fn %%ﬁaﬁ'iﬂeé (Iyaphilised) eondition requiring only e addition of the
stexdlx Hqupl cerriar, fopqainpls ivater 01 iG/@AIE, Seliaalp ploréAREEr as

her ei nbefore defined. WO 2006/ 109085 PCT/ GB2006/ 001382

The/ phatmaddiRa€ formillath 0Bk ! r t :

e e 1 B S o RIG r w
TOREUT P Y BRSO Ll i Preediee Ffrfostevianiag 2 gqmppsitione Freeze-

dryfg m_gd?mmg@i;&,isaﬁﬁn trh hefeforeanusbdiheted) asispohymthe Atybicd hfsehOls to solubilise the

. q n | I .

o0 el BRI i UL Wi sy s o

CONZES CHPras fE fypekilisphon (Sig; Yrld)o AR the cxp jof vials,i thyy asgertially stoppered

witiMmeoprensal Tharibrinbiatbinedn be t6bledAB tieeAt@ 00 Bﬁﬂecte@itcgl}@ﬂhiﬁsaﬁm under

stan-gﬁr@'&t?rﬁﬂﬁﬂ a4 tﬁ&%&%ﬁtﬁgﬁﬁ cappgé 9&:&%& %rgabfe,n Erlytﬂ(c}pglﬁesfurmulaﬁun. 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 Iyophile.

The lyophilisation formulation may contain other excipisnts for example, thickening agents, dispersing
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DNA net hyl transferases Cytol cines and retinoids 15
Chromatin targeted therapies, e.g. HDAC or HAT
nodul at ors Radi ot her apy. For the case of Hsp90
i WR2epeHee8s conbi ned with ot her therapies, tRETIGRA06HO13E2
nore treatnments may be giveng in individually varying
dose schedules and via different routes. Were the
agﬁ&”ﬁﬁfdﬁ danh&udidtﬁ;l ﬁmammdaﬂdnommjms OTyplchichu#fy inalutidphosphate,

anc(%aéeén i e]ilcc):lr er agfm%ijes otoann&?draﬁa ﬁélﬁc%rascu%% a‘i:ﬂ %@iﬂﬁtﬁshthﬂa sodinm

memheulnlgtmpmmﬂ}@E'afmhkibowmbwlétfde‘wé@m@v%| %(H%@‘FW pnisole, and
mlgﬁﬁﬂdﬁﬁhb@&dm Wimmdmmmvearm} iRl ORtizbie hdid/ andtifd @yfts Caarbic acid

% a{ﬁ% er ) para— ¥dc ca;yo% ogc af%, %gn%fj ﬁl&&lﬁl&xal nz[(yf ﬁgﬂhﬂl thimerosal,
beqzplicenivm klgor{ds @nd eﬁﬂrwﬁ@“@ chipride3 ThF b“ﬁﬁfs WF@“PFbEFF‘é}““SI% as well as

de S dnd sRAMMRUBAAS, S B ilisePRBF toREly 2diPsibdnt ihaELary.r equi r ed) ,
the precise dosage regi men being comensurate with

i%%p%&%ﬁ Gt #eﬁéﬂﬁ,f ust::h & wﬁﬂﬁﬁﬁ:ﬂ tt&cﬁntﬁk@g il ﬁlﬂﬂa&% &b q)mgeSS and/or

€ 1 nvention may al

{
oros e PR SRR GG REMABEL e PORLABTRL A0S & ey varr
soRble, lsaled paﬁhﬂsmpfywntmhowmdmmpmmmumgqomm ot énditlgegegs, provides a
ph %ucwf Et&l@@qﬁlﬁ%& fe. ﬂle,r gc ogér‘rg]%tﬁnal ROz Hl:?f ool 'mél Qél:ﬁd A complete

anot er apeuti ¢ agent
Tﬂ@m‘iﬁ'@?}h Fhebrideggent magalsobp pigised to Peg teg? U%ﬁseﬁalﬁ her
t herapeutic agents can be, for exanple, fornul ated
The ogizt-fodiblei telldngchger gan eoanpnof @Jemh@rmmewgaliwwwmahlﬁ drert splid materials

mﬁéagﬁf%& f&rhfdtbﬁﬂ%%d CoiRR Bhikine aéaﬁ‘r.s ae1udd, tf(ﬁ'reﬂﬁﬁﬂlé/ %ugafsl'bﬁnh as glucose,

her apeut | or nmu ed
maligisa oot PARRPSE ﬂ@@@?‘i’?‘%’&l %FE e I'PaPW@I P’&Pﬁwab‘%’ s Sgeh as glycine;
polgariers s@p bs polyadin)/ Ipyrvolidibe; nndsblymﬁhmiassuﬂm deritiei r use. A
person skilled in the art wuld know through his or |
Tha attio b throveiehieofdheativiinsnerme inthe veight @badtivryeompaigd fplypigily within the
raf@ BBl Bt 100 abdies, &R bRGple Of AboR 1 to B B0GY hARGRipe of about 1 to 2.
PCT/ GB2006/ 001382 75 Methods of Diagnosis Prior to

1&%&1&% AU bg %rondaﬁn @ Qﬁvﬁﬂﬂ Biftn wﬁwﬁ)ﬁﬁ)‘ RRbncBRMtald ﬁld soaled i m a snitable

screenedto eterm ne et her, a ease, or itio
T g T P e e
at Wb pHatv\Gageclofitit: Sumbeint prided. Toe fupgiad foemdlationiotu reguire further dilution
xanpl e,
wg&g@aﬁﬂggﬁﬂggﬁho&%%fsﬁg&xﬂﬁ ot?ﬁ%ta%lg g%g% ,?ﬁsr#a@mﬁ
ana sed .t,0 .det rm ne. whet her a .condj t 38a38
SRS S oz o RS B Py Bl NSRS Bes and
talﬂmferl ng from is one which is characterised by a
genetic abnormality or abnormal prqtein expression
In @pf Revferred ambodirepnt ¢fdhenipyeaiqiotie BlemisHiceh eaoipQeiqn dhin gtorgy puitable for
LvHERSHkreroh ot ex i Wi iffectibuxa ifisa. Of such abnornalities
that result in activation of Hsp90 client proteins
In ettt pieferreBembotizhent, the phrrorseiticad pomppyitionds in g feem geifable for sub-cutaneous
(sgl LEabkdoan, and nutation of Braf, or over-expression
10 ErbB2. Thus, the patient may be subjected to a
Phﬁihﬁgsaﬁ)ﬁt de@agh efarims tsmtaﬂletfacdralaadmmkann ideldablets. sibgules, othple:ts, pills,

a |
Io ;f; L b2 418 0ns, pHrs g@ﬂné% GARO HdSsudpRfsioie 'S G B ters o
pats Hﬂﬂ'@cﬂﬂﬁﬂﬁhﬂsrreasur enent of DNA conp03|t| on to

identify mutations of Braf, BCR-abl, and FIt3 or other
affected
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client proteins. The term marker al so includes
proteins such as ErbB2, including |evels or
concentrations 15 of the protein or sone fragnents or
degnredaeiossn product and for enzynes the enz\EirgB2006/001352
activity. The protein (e.g.7phosphorylated or not)
and ni RNA | evel s of the aforenentioned proteins could
Patmsesuingl compesaipgbepnieiping isemigonde pf thefosoubh@mge be fermulated in accordance
wﬂptdo\irhtth’chmEﬁE L% FHPLEmbIBER YRl sOPhaRROREP rs&h@t:ﬁ%%’ﬁummhmg
can ﬂgAcator of sensitivity to HEP90
C?ﬂﬂﬁ% ?@Png di agnostic tests are typically -
Ttﬁx?ﬁ’éﬂ- éoﬁagos%n?caﬁ gﬁgﬂ&ﬂ'do& }l&véeu &g%éﬁ&%&%mm dilvent or
urour | OpSY s b :
"ﬂ(fl"éB‘Flafﬂi DREHE SERT Hlediplers 1“6?’538?\1&’855& gk WGEEFLF@} andfprciglon-sugar
delive@PBl@S such (2 tsbdiym cﬁrhmmmm ﬁi&q:]hhts,l cﬁlcmﬁﬂ ﬁhHuﬂdte fok Wi celliulose or

d&%w @&%'EILWI. Ls%eqw Qeahsls t@mﬁﬁléﬁa%gmgp I&ﬂ;ﬂ,se and starches

n VO
S“@h ?ﬂe@tﬂ %@@ueﬁél@ﬁgﬂaycﬂlﬁom b (s ngrgﬂmtseas tbinding and granulating
agafid Eu&ﬁr ds apblyv&@@:bﬂ‘ﬁid&n& ﬂ[sﬂfe@z@dﬂ Go. 2 NaelbleS ciB¥IHKRS §)olymers such as

petry.0 on. usi n ecific anti
Rl DS bR e G BBt Breipiareg i poravens)
angiprad w}p (wse GHTh tbuering fagepi= dfoe pragipla ipkosplatel or leiatarbutfers)aand 2 Fervescent
gy S asSdstrdtd /R GhrtoRatd BBRds! Su&éﬁﬁﬁh’:@&e%ﬁ haeken ERWathot need to be
dl ncl ud‘ga gut are not limted to, standard net hods such
ispussed i el 4t anscri pt ase pol ymarase chain reaction

' | ing.. 1 .
o B 45 0 6 T 4y e
CDPQD%%%D%%GGWUE‘F &h lql\*fbfuﬁl cPghin cepgylesopn behfrmed iy animal gelatin or
syhttidtit evpRalt deyived plivalieng @ieteofn of the cDNA by PCR Met hods

of PCR anplification, the selection of primers, and
Thesplifi dosagn dormg ((oxn fnbletsf ¢apwies oia) carle domtedvor tmecoatedh duisiypically have a

co&iﬁg,' foﬁ&m’n fle b Bﬁte@ﬁtfe ﬁhﬁ“&&iﬂﬁé . 52? g«ﬁk ngl?ﬁiéﬂésgj &}glsr@lg&eag E(rﬁtrrﬁ'.{ﬁ coating,

'I‘l'fg 6Pat|g§( %rgpra “FW‘AUSHB%¥°1Y‘1}§")M3“ h%flasg?ed to éﬂgase the, @ctiyp component at a

depred lcotioh svithin thébgastoihiastin®i tedto Thins, 26 @dating cddrbe\Ablaad s& as to degrade
- P

e gﬁfa#ngﬁ cuucﬁ’tfcn%ﬂ Snf‘tgﬁ gdsg%%tﬁ:%agﬁcg tha’ﬁgysgg:gm Tl cotﬁé)éo%pound in

mﬁ%&" r &b fpagp “"ﬁ!‘é‘&‘Et ions and mani puI ati ons

i N cleic chni gues ar.e scribed
ol B P A o, o 5 0 ey B e s s
WNDEEB egsnh by 9xmh@aﬁlewwlﬂm$pmmmcbp adapiod toaselostiyely release the
cuﬁi ﬁﬁ&mdﬁ'e&rﬂiﬂ&ﬁdf\é&&iﬁ #iddh intestinal tract, Alternatively, the

'E’%EE%I 01382 7 rci @ﬁl fgr avai l able kit fnr

ProPleEg Snptias ﬁ?&E?Fe“aﬂ/ﬁ?‘% i BFRHRTRADEEr ey @ maleic

anh»elmimurmex) rwhichds $ubsbokiglyycostmumely efodedtds thendokdae foeel pStsatilsugh the

6

R OkB GoOB £ 85y g U sty Ahpod qurne Bt n g dlvry

syFig B#t gropiges,osmetic pritol of e T%‘?Pé?ﬂfl“@ ceqﬂpoaﬁi |‘?¥“'§Tl‘t ralﬂase and other delayed

relBagd)ori stldtiaet] irditusd Rahibtighiemdyts popEeBRi at@rdaiRblAvit pRARESWal known to
hids Reefliuorescence 5 in-situ hybridisation (FlSH)

cXéélés;)ee ger er, 1987 Meth, Bnzynol., 152: 649).

Th@%ﬁhﬁﬁa%&dh&al fdrﬁulﬁﬂlcﬁlb' maj/m ﬂu'gsbrﬁéﬂttb Q DarfeRi R khaBiE phdRe contmnmg an entire

maj Qr ,ste 1 ation of tis
confetgneh: By b e aebags il b pEa Prisshreg vevian sovarage over
traditionpl ;eestrmuomcwlvasaeptamastsiwbie* i pafiern’® stpplygét phnmmhceutmal from a bulk
; .
oo P i R 00 TR e QUL n ot ek momaly
nuclelc acid in the biological structure or tissue;
(4) post-hybridization washes to renove nucleic acid
fragnments not bound in the 10 hybridi zati on, and (5)
detection of the hybridized nucleic acid fragnents.
The probes used in such applications are typically
| abel | ed, for exanple, wth radi oi sotopes or
fluorescent reporters. Preferred probes are
sufficiently long, for exanple, from about 50, 100, or
200 nucl eotides to about 1000 or npbre nucleotides, to
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Commercially avail abl e FI SH probes al so exist for

cytogenetic detection of chronbsone rearrangenrnts, 15

whi ch can be used to detect FIt3 and Ber- Abl

tWaAbaeadsi ons wit hin | eukeami a cel | popul atPCEEB2006/001382

Standard nethods for carryisag out FlISH are descri bed

in Ausubel, F.M et al., eds. Current Protocols in
mIBMgQ&#HuQ{t preﬁnﬁl’ldﬂﬂ)/'l‘hezi@@&mn $Oh Bacliet BiyerithaSoRE show@d 16 Aprove patient
uores u bridi zati on: Techni cal Overview

Cl' ﬁ'ﬁ/lpﬁ C-I Slt

Bplancy SR TR PSS FFFSE™S 1 \bl ecul ar Di agnosi s of

Co 5‘5‘&?053 fofvﬁbm GiSe ﬁﬂﬁhe%irﬁﬁl%%oér&m,%ﬂyse gatched, SEIR: llql]iﬂ e8P B inseris

Mar ch . - e

(o gl SroRa Y. D SBPTIRE (50,05 R ACeRie vits known

mgedd. i [ i ng are described by (DePrino et at,, BMC Cancer
2003, 3;3), Briefly, the protocol is as follows

Camporitions ot PzpgigraadamNgiration as tirisally prosented 36 giemile @qugpus Rr\mly solutions or

fine)SduEp@nstons, Ock) 2y b8 prgadEar inf fuelyD divided Gtefilo r Seiwdest fouun dfoe Diking up

nt hesi ond strand cDNA synt hesi s
ex%% “"*’““S‘ﬁa’ ﬂel§()‘é’?\l&rrgrrﬁpr &ﬁgrs The doubl e-stranded oDNA

E:dmﬁR]'J\IA %ﬁaman; mcal & lﬁatva Hal%:ﬁmiﬁhahﬁrﬂﬁaﬁ:{cl bshe@R o suppositories
u5|ng iotinp tides

bty By 55 iRl IR o . SO AP PO 3 SPCOPE A, Eaining th sctive
cogigmed.i bed by Affynetrix (Santa Cara, CA USA), and
then hybridi zed overnight on Human CGenonme _Arrays

Conppstiontior slapinistationebyiphslegionmey tefes e Srmegdrtebble aw%leb FRMpPREtions or
hqﬂﬁNA%oW spBfys, 88 ayckk Wmdnﬂmﬂﬁ&hhﬁd)ﬁhﬁ n2isd popvdef inhaler devices or

aeroso ow%% évec% esuchV€ cegs.ra%rg v}em{l&asﬁg dgfml}f%ﬁténn bﬁ/ llnha]atmn the
pngm@%@w&avnyltmma&ecwmeémeWwamg together Wit an ifertgolid powdered
difadhk ABedsiaétosnd ot her 30 nmet hods known in the art for
detection of specific proteins. Detection nethods
Thagohgbunda ©F thel dorthie () 61l génerally becprespeai i iugit dovbgelonh @6, as such, will
tyél\li_gtﬁ}{ §-;Ejtalin sﬁ&mﬂ&rﬁﬁgbum {’D pr(;vﬁﬁ Q%@du@@lew& blat)%}lcﬁ H‘&lbrty For exampie, a

echni ques for detection
formpulstipnoey GPRiE BOR loPRBEBATR 0 3 Hemacel petlye ingfedisttrsags from 1 nanogram to 2
millizGmS bxe: ipfediedih Sihnalieangs) gartiodlar tibersiged debimpogri>te 0.1 milligrams

ma%%fngbﬂm‘??o'?&‘# g’f men #ﬂ%}{ h‘f]%b n’gbg’ulﬁ S oféJ% ﬁ[uhﬁgrm to 500
miiligteak Poh nuwam%;wlmgﬂsﬁ@rle piserRmgpto W7milligrams, e.g. 0.1

miEs AP R il Rm: PReieiifedibiy.] now be illustrated, but
not limted, by reference to the specific enbodi ment s

Fotl e:sbmmbcamonsq, autihdpsdge Fdro wiap gontsirafivgut. & willigran tagrems motedypically 10

ng, RVdoahilt 415980 mitRASH £ acti
nmgcetl c acl 158&9:{1:(3”4% %ﬁﬁoxyca onié/l mll%Exenzy G &
compopnd ar bony 1di i ni dazol e DI\/AV\Z)O Sol vent m xture:

o g, eSSl R b Sty SRR @?'ﬂ%%{éﬁwmﬂﬂ oranin!
Pﬂ@%#)mt&mmnk%‘@‘i@ﬂt@@WWWGQSM@WWFMGFMO 20: 3: 2)

DCM di chl or omet hane DMF di net hyl f or mam de
Meihods of Treatment

It is envisaged that the compounds of the formula (T) and sub-groups as defined herein will be useful in
the prophylaxis or treatment of a range of diseage states or conditions mediated by Hsp90 client proteins.
Examples of such disease states and conditions are set out above,
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DVSO di net hyI sul phoxi de 15 EDC

1-ethyl - 3- (3" -di met hyl am nopropyl ) - carbodiimde Et3N

triethylam ne Et QAc ethyl acetate Et20 diethyl ether

hWREMEIPPS20 HOAt 1- hydroxyazabenzotri azol e PCHEB2006/001382

1- hydr oxybenzotri azole MOCr acetonitrile MOH

met hanol mn, mnutes 25 P.E. petroleumether r.t.
Ther@mmuh&mpaegeairwyetdmﬁus%dsﬁ b subjreffiBfiksd of such administration, for example a

| benzotriaw -1 -yl ) uronium
hmfa ?rmﬁNLPgrlo &rat el} ‘F t et rahydrof uran 30 Proton

The! G386k aswallQﬁﬁua.@gnseeacﬁnnﬁhM ARG thal aeh@apewtieallye @rophylatically

AVA00 | nstr urre erati.n
B e SPRRT B HonBRERF L b b bl ol ot
thregtidiver wyes)sﬂlab@aﬁtanﬂawqmpewwm%@f theyformss (D) may outweigh the
dlﬁ?ﬁ%ﬁk&@%!f adiokic eB6RPHR diTRE, u@ﬁwhﬁli @4s® XSmayThH Ednfilldradli deyirable to

singl e oubl ety =quartet,
adn?’f?:‘ﬁ?ﬁﬁqlpﬁl”gfg‘aﬂn%‘b&g%gf e reS| 8%%0%?)8 ¥e sol vent
The%pdﬁﬁﬁ%ﬁ?%e L&E&uét&&ﬁv@lael prél&eed BRC8 mﬂnﬁﬂﬂaﬁeﬂ@lm&p@l&c effects or
repared were char acterl sed
makmm%gwharﬁ Beriod auly. Abieraaunly theyougRe Eﬁ#ﬁ&f@ﬁ%a pulsatile or
confiyiBhsemansend operating conditions set out bel ow. Were
atons with different WD 2006/ 109085 PCT/ GB2006/ 001382

A tmcal éaéir dyegfﬁxeempwogscb@ftfom @ ca1 bryindhegmss fprmot W picogrpes to 100

£ fo® bodly h-tﬁlgﬁtom u;]@:]gl;ﬂnyss hdGeramNe S eﬁm@mﬁ peREiREram of

; c er nt s

b°d%&*=§w&f? Ly it ks 3 MRl a4/ By w0 10
milliges, 2@ moggyypiaily U miceemhar per &silawe'-l ty 2% arms Rgpléloa@%rfgr example 1

c&%ﬂm th @ B ﬁkepepw I‘ﬂ? P& kﬂ&k%‘l & Iﬁﬂ}&veliﬁ@ﬂthu@ﬁ Qg $Plower doses
déscri bed be ow, g,#h em de om S tem

Cana
e o iR ese gl TP RPaT 57 B B B yon o e
baseerydlyests o, et @roperl7Gr 1PBA4DReLh Ot Zﬁrcta}'&’\ﬁateeﬂwlt2996 PDA
10 System 2 (preoaratjve and analytical system: HPLC
In Gy gareavier Yeging sehiedulen p patis Wik ke &yPe e Ffsion 652 aympeund for periods of one
houb@4i9 GérQp to M HGE § pafdculer up to five days for one week, and the treatment repeated at &

desired interval such as two to four weeks, in particular every three weeks.

More perticularly, a patient may be given an infusion of & compound for periods of one hour daily for 5
days and the treatment repeaated every three weeks.

In another particular dosing schedule, a patient is given an infusion over 30 minutes to 1 hour followed
by maintenance infusions of variable duration, for example 1 to 5 howrs, e.g, 3 hours.

In a further particular dosing schedule, a patient is given a continuous 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 guantity of compound administered and the type of composition used will be
commensurate with the nature of the disease or physiological condition being treated and will be at the
discretion of the physician.

The compounds as defined herein can be administered as the sole therapeutic agent or they can be
administered in combination therapy with one of more other compounds for treatment of a particular
disease state, for example a neoplastic disease such as a cancer as hereinbefore defined.
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PDA Detector: Waters 2996 PDA Systema arative and

snal ydcal . ont~em: 15 BPLC System Agilent 1100

system Mass Spec Detector: LC/ MSD LV Detector:

AYPREIMI® Cperating conditions: Acidi c anZICyiGBzE/ 001352

conditions: 20 Fluent A: 13074 0.1 % Formic Acid)

El uent B: CH3CN (0.1 % Formi c Acid) G adient: 5-95%
Examplen of pfthey, Wpranputle agents tas Sreptoorty et may rbat aminigteradotogether (whether
coqurrerfily @t dfdPenttifmBlidlerfall) WAK thi corBRERS FE RS YormYIR @) Gcludte but are not
iR -DRP SOA, 2.0 x 50 mm 25 Columm 2: Phenonenéx

nergi 4t MAX-RP 80A, 2.0 x 150 mm Basic anal is
cbndpraisemerase Fnhibiiers A: H20 ( 10mM NHAHCO3 buf f er

adj ustedatb@edH 9. 2 With NFI-40H) El uentB: CH3CN

G adient 5-95%eluent B over 3.5 mnutes 30 Flow. 0.8

nt / MERrEs g 28Fenonenex Genini 5 2.0 x 50 nm M

CONDINA] basr 28 \bb&omeyeTt Aibiors -~ - - - -----------------
- - - WD 2006/ 109085

pCT/ CEIIBT1382 79 Capillary voltage: 3.6 kV

- (8. ¥onaplopyl AmEhadizgat i ve) Cone vol tage: 25 V Source
Tempek abiloges 120 C Scan Range: 125-800 amu 5
| oni satjon Mode: ElectroSpray Positive, Negative or
Pbs Pigra) Srapsdpgtignfohipitors NS conditions (Agilent is ens);
GapPioteasoiie aibitgge; 4000 V (3500 V on ES Negati ve)
Fra ntgr/pain: 15011 Drying gas Tenp/flow. 350 C/
1?,%§Erweﬁ’i'wﬂfﬁgrﬁmaul i ser pressure: 50 psig Scan Range:
125CAH0nsaand rétimnids at i on Mode: El ectroSpray Positive or

Lve. ' ' f h of th
o achptfin b Ml Y S G AT ARG o5 ot her wi se
sheBadidthepy.

For the case of Fisp90 inhibitors combined with other therapies, the twa 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 cther
therapeutic agents (preferably one ot two, more preferably one), the cotnpounds can be administered
simultaneously or sequentially. When administered sequentially, they can be administered at closely
speced 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 ageni(s).

The compounds of the invention may alse bs administered in conjunction with non-chemotherapeutic
treatments such as radiotherapy, photodynamic thetapy, gene therapy: surgery and controlled dists,

For use in combination therapy with another chemotherapeutic agent, the compound and one, two, thres,
four or more other therapeutic agents can be, for example, formulated together in a dosage fortn
containing two, three, four or mora therapeutic agents. In an alternative, the individual therapeutic agents
may be formulated separately and presented together in the form of a kit, optionally with instructions for
their use.

A petson skilled in the art would know through his or her common general knowledge the dosing
regimes and combination therapies to use,
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A. GENERAL SYNTHETI C METHODS 15 In the foll ow ng

general nethods, the volunes stated may vary accordi ng
to the scale of the reaction, as w | be apparent to

t W 2806i1990%d per son. METHOD Al Ami de coupl i ndrQra&da2ep6/001382
chl oride method A m xture of7sa carboxylic acid (1
equi val ent) and thionyl chloride (1.5 equivalents) in

Migboilz efitiaghosis 20 t ol uene) was stirred and hel d at

reflux for 2 hours. Excess am ne was added dr ogvvi se tdo
Priohie sdinisasion of & ROmRomRe: £ RENeRs T e SRTPY etFiegRing hier & disease or
coliditivR éod twhich tequatichbis ot nayt wsuffefihg Bomavkiskewyuld Yerspscepdible to treatment

wi&ry g%h\%ggégugg, sglmgdad by evaporation and then

1 mxture of dichl oronethane:
Fo} Eﬁaﬁﬁl&l % ibRBeRE saile kg ﬁoﬁ\mpﬁtﬁnﬂxﬁh@ be aﬁx}eea tddetbriii € whether a condifion

or g}s%u%gtﬁssgh{u%r %gt%?erpg{;en{] lé 3 ?ﬁ urpn its%:gg) v?hr %Lt th?ra%tg{qed by a
gemvitit: Bbnermiality opabuerapleoreteiny m@y@ﬁwmh@a lﬂg@vdet@sgwtﬂéwyorwetrwhvmﬂn of an
&'ient %inu 3 h@fleAH URA WnoAR SR dﬂaumlm i a&d@@m&bﬁHﬁﬂd cl@M proteing
roc rl ¢ acd. tgahe orI El ono rel&c rover-a ession of
r%%‘éB franplpeatign. i mfeﬂléq% }“5“57 Werd®oBt At ned
EbBX her by trituration with ethyl acet ate or by col um
chromat ography on silica (el utlng with m xtures of

Tha, mwpaﬂaetaamb@ sybjpetgtorastiagenThiceah o d7toe o mpapkercharacieristic.of up-frgulation,
‘I‘Haltéi‘:ﬁ Alagdobiy RicluddRlséréehing. B md@E walindhide Avettemabaipintindng, for example,

% eqd'l_’%b? ‘J"S‘h‘n‘g@% i skl LB B b, %ﬁt&ﬁl {3 $162G0 fher affcted

chg:g Prolsing |T{,1@peyu W:ﬂcﬁ ajyo includes proteing such as(ErbBZ mcIudmg Iave]s or conccntratmns

ﬂ%&tmﬁﬁror E(Dalg Qiaﬁﬁ&ﬂtst 3| dagThdAGal pqadt JafiBlFob @ablyin€s #l€ enzymic activity. The
3k SuTmih T 2B HRAROMRl oo tprasptoned o cold s b
asgpspchie clhatacBrigecp ihgngle dhackiyitya Fdr expraplerihg deyeleof plapgphoryiaged Adh Tgan be an

indi QR b sﬁﬁ%&s HSEo0 inhibitors: - - - - o VO 20061_109085
PCT/ GB2006/°001382 80 overnight. The m xture was

ThaGisgReticStiaCasypively ontutthd M Biyldiiatianpleiselecdi fbmafod exdfuble tumour
bi:?pg)déa}ﬁg}:éq mscpgrsjél fs i %sgiaasn 26 gﬁﬁmﬁeﬂk ok G4 AR SARR gml%ﬂ,paadspum

vent vacuo roduc

chirigsoe w@ewleumbﬂ%d sritgrasl ﬂbl&tba?cﬁléabﬂfﬁ GF '@ORﬁ}' °R/€€’Pe1“m3

urified b ra el ut|
T e it S PP e TR O PR R SR i oy
anmmrmaimw malztihiyy mewraonetyor éﬁﬁm@plﬁmm wycificniadn A3
e _or_ henzyl ether deaftlation (BBB net hodg lé
M§t¥‘9dF b SAeTE BYAEIT B SOAYSHI0S Ao ey RHO A reqitiesyary well known to 2
peaguidkilied RMe)art Borekinih hﬁﬂlﬂdﬁ&bﬂ‘kﬂiﬁﬂutﬁl bufar&notdisiitéd te,ataedird methods such

d
A
m%&&ﬁg BrREOCR ancheldner IﬂmA & t8e m&tssgegseﬂb; @éa -m:umssopy of the

i i om0 S YR S0 SHECR PRl Gy estion of

pringeyse endvwaradianp doratngplification, taleckngwh Yoo m tpersersskilledow g arf. nNucleic acid
mii@akifons ﬂ&%d&%@mﬂfw@ G&%&%mﬂ%%aﬁ:@&a%%ﬂnﬁddtf&%hﬂe in Ausubel F.M.
trituration her or acetate g'l-“ﬁf%lg“t
ot @lp [o8prr e %‘ﬁﬁf%‘f‘m“%@l@?% 2095 E@P [Y‘{ e}ﬁ& 0P g Ry et et-al
od@.PCRIFRMcolaCaiubi @ indthqie bvdcialiiftoss, DE9N,) Acalidmid¥Eks /Bhn Diego. Reactions
and manipulations involving nucleic acid techniques are also described in Sambrook et al., 2001, 3rd Ed,

Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory Press. Alternatively a
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Am de coupling (EDC, HOAt nethod) 15 A stirred

solution of the acid (1 equivalent) in

di met hyl formam de (5 m) was treated successively with
NwoRmg1bRes- ( 3- di met hyl ant i nopropyl ) car bodi i IACH&zB2006/001382
hydrochl oride (1.2 equival en¥®), 1-hydroxy-7-aza-

benzotriazole (1.2 eanl valents) and the amne (1.5
cOEFITiRHY availabje lfatrfﬂf RHECRi(fer arewplndochs Mofepwat Bidcheraians) may be used, or

métmmegyah bt ﬁ'rtﬁ%ﬁnﬂiﬂeﬂttﬁxes pel¥s Y86 sgaéagg%éﬁégg?c@ggl %rlb’ijfs 5,272,057,
> gdg’t%%g 1@,571; ﬁ%ﬁr%c’é %Iﬁ'ﬁinga F8%r gani ¢ | aygr was
A§§@ﬁﬁl§5ﬁq wRad hﬁrﬁ}ﬁﬁm Ye%ﬂ:ﬁquﬁ m\é§gné rﬂRﬁﬁ gﬁ(b@emon w:?u,li]debg ﬂgglmscence

I were elt al ned pur e
i ‘HH%’#‘%FH”&H%%@%‘MW%WSEM#%%WI RSB th
acet a etrol eu

G&%ﬁgﬁu llgrl])n i ti COMI) reu{es & f gg\wg%wcgm 2&1 g’xa?M-:«%_‘w gggc analyzed;

%Peut@ﬁmeﬂm%ﬂw fappld t“slmmﬁﬁﬂ agpesaiffility pfarget medkic acid, and 1o reduce

nod-@ﬁabiﬁaﬁmdl@, (3 hﬁﬂﬁlzﬂﬁ%fé gﬂr’rﬁe)mlﬂlﬂﬂ oﬁlmglgfc ﬁéxﬂétt& ﬂie m%hdgthe biological

ano{’m{% ¢4 (3“5%’(")“ b st *°(‘J§ mayg nﬁ%ﬂ-‘- B0 i Py e in e

hyyrshqahqn, ) drtestions pJT the dpbrilized nahict pidpipatny, The pebdés RE in such

apﬁlc&ﬂbﬁ@ﬂ‘@ 'it)@mﬁlfy ﬁbﬁ‘ﬂ&@ g(ﬁ'rbx;nﬂﬂe, Stk @adﬂ%w\xfes og-ﬁﬁorﬁs%n@‘ re\ﬁ%rgers Preferrad

washe
o L SRR 18 (e P Brfpion ool 2 0gmapeiiego s 1000 or s
nupjpatidesctp SnableSperificrhatpidizatich withr thé tarzatt dueisic kyid(E) @@k stringent conditions.

Coﬁﬁ{eﬁﬁﬁ} Q@ﬂa@BtﬁYSH ﬁ'lal:% b5 kx4 &&F&n%trmv&e{egmg %{Ic%romosame regrangemrnts,

coupl |ng The ary equi vale
‘”"E@ﬁ?“g’a |“f°§ ‘b‘sﬂ%ﬂrﬁ% P44 Barédbhpmdocatiouewigin lgekeamis palirpopulatipis, Standard
md.'l‘lod-‘f fbummhg:cmaﬂsH achelsgenitat ILtMBlmﬁbll, Enve EI:LM \ead, Qlﬁ'x"éat Pﬁmﬁlols in Molecular

by g fWg_lscgg: Diggnosip pﬁ(ﬁﬂg@g #ethods and Protocols, 2nd ed.; ISEN: 1-59259-

76&2,Mmﬂilze((4dp;pl’oamka@b@ﬁﬂMeﬂﬂhﬁ‘xﬁ?mlamﬁﬁﬂadﬂﬁé I'adi un(11)
dichloride (0.1 equivalent) was added and then water

Meghpdsfoy serprapression prodiline erk issctitpd b r(ReMimondtidl, BhachanceFromos, 3:3),
Brigfiy(the ﬁ:@mmf‘m haRwh %@Ebi‘edstrﬁldeé &ﬁ\iAU]g ;%E;Q%'ed S‘mﬁagﬂﬁﬁ Jising & @24

Dhuntrl%t e.r %tlonls
AS BBT“EE‘E e gL wwn%au fgﬂwd i grread sirand aPNAcyRthesis with
ranétu!dhﬁdamsﬂ:uenm Xithe Henbleasgarided dDRNAC | nesdds 4 f&ﬁpm@ e B Hitro transmptm of

cRﬁX IRRE @Eﬁ@lmﬁhﬁnoﬁlﬁzﬂ%t}eé n QR%]ﬁs ﬁee ] cﬂ.ﬁy \fﬁ zs%?utfﬁnést%yprotouols

chronmat o
d"’s&"ﬁai E’é (sg‘&% & lafﬂ’ G&u BA) ﬁndg@@dhyblﬁlﬂﬂ @V@Iﬁ@-ogmm Genome

AndEETHOD A7 Re rcinol noo-Oneth |ation Dinethyl
sul phate (1 equivalent) was added to a stirred
Alterptipaly, o fheofproitie  pevdestsci axpiessédl fompui thal efNAsanshy 1@ assayed by

imriR@blagshdMBLS ST RaRRE @a.n(p?es 25088l gha!@lngxﬂﬁxﬁa%sakﬁﬁ %?Erg&lart ﬂates Western

of s r at
""’“"?% ﬁr%raéﬂawf%@%np é‘“"uﬂeé EirophesesHio BhISA, fime cxmetenend otber
metheils lepoasmrony thel art for da@um oftspeeifit pBteiibl Mepatloh Inhthed[ge,dmldhﬁﬁdﬂ@ g,g use of

sxﬁ@b&mﬁ%ﬂmp aff il 3@%&{ willl Ije?c%ﬁuqﬁgtﬁzﬁla‘ﬁ sucqy 1})1?:'8% e mques for

e solvent reno

det%qn@% @Btpgll*ﬁi@lﬂh‘%iﬂlf?%m‘% t"@#cﬂté’e PERFR-ARE Umab@gmap hy on
The?e!t‘cLé cﬁﬁacgje e I c\}ll\lnet puugf éﬁ’a aPser/ éu nt@r %gl%grg] p?ut'ugﬁgﬂyaggtable for

treatment with the compuunds of the invention.
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15 ~ffi THOD A8 El ectrophilic aromatic fluorination
1- (Chl oronet hyl ) -4-fl uoro-1, 4-di azoni abi cycl o[ 2. 22] oct
ane bis(tetratluoroborate) (1 equivalent) was added
t WOR0%804%%3 on of the substrate (I equi val entPCT{GE2006/001382
acetonitrile (15 m per mol 7pf substrate) and the
m xture was stirred at roomtenperature for 16 hours.
EXAMPEBEvent was renoved in vacuo and the residue 20
was partitioned between ethyl acetate and water. The
Tesrmyantion wilkiparbe fivstrated ot not iraited g refesengete dherspeoific piboginents described
inieGoidwinfBemples.e products were obtained either after
col utm chr omat ography on silica (eluting with
Inthexxammles. thef follavineablremationsimay bawsed- et hyl acetate) or by
reparative HPLC/ M5. D~-EJYMSTS OF CARBOXYLI C ACI D
ASPRVED s2¢°H8 2EVRATI ON 131 25
BACHy dr okw-l@iylosyprbdiyl benzoic acid O2H Y CClI1 NaCH,
, Cu, gt YH OH Carbon tetrachloride (28 m, 0.26
nol ) and_ copper powder (1.0 g) were added to a stirred
CRbI ut i onlbrarbenyldimgigrasky| phenol (27.2 g, 0.2 nol) in
DERY%5.q U e Bl gentabtive DOYEMeN, e 0l 120 9:)3:30d the m xture
| d |y h ~GQoling the
Djr%ﬁjvtlgﬁe \?\%gegg%_lﬁ It P‘é‘ﬁ‘%& &ﬁcgﬂglriotge 81\%3(3% the addition
DYAWIA0 ¢ o hetesmt mixtvesy DEMoMeIR| AsOHHAP40:283@) was extract ed

poiMt h et hynacatmine. The organic | ayer was extracted
______________________________ - - - - - - - V\D

PMB06/ 109088 L EE%06/ 001382 82 with a saturated
DM8deous digkthylispiphogide sodi um bi car bonate and the aqueous
Eb@yer acigifiise:-diRetyThrdndplo T the very careful
E%gdi tion .oficﬁcent r-at ed@h)e%%a?#fhg?i&c acid. The

| uti on™H¥2RRe r acted with ethyl acetate, the
Et9Agani c ethglesetaivas washed with water, separated and the
E®l vent gepnvge i n vacuo to afford 4-

ydr oxy- 3-1'sopropyl benzoic acid (12.5 & 35% as a
Bpri ght rB¥®ol i d that was used without further 5
Hpstr i fi cat-hpitoxyizhbebiidRiafdVSO- d6) 12. 36 (111, br s),

13 (1 : 3 (1H, d), 7.63 (113, dd), 6.85

H ]%H, d),%’dﬁg‘?"i@f’f"’z‘ﬁg, 1.19 (611, d). MsS: [M HI* 179.
MY er nat §g'eniffile j f required, the crude product may be
MpoH i fi edmhdagl @ t hree step procedure involving di-
mbenzyl ation (according to the conditions outlined
Bel ow i N™Préparation BS for the synthesis of nethyl 5-
P.Bcet yl - 2pefrolgirsethe®nzy| oxybenzoate (BnBr, 1(2C03, MCN,
rtf €f | €X) ] poors @ipbRmeer onat ogr aphy on silica to 10 renove
highly cqloured inpurites (eluting with 3-5% et hyl
Sidcet at e if2petrol eum et her) and catal ytic
TERHr 0ge nENIGN-femthyHO flgpntotriabdiM {ylyatositin O U telrbfesbbatov e
THFEL 0% Pd/ Lranbicbilran Ha)] to afford 4-hydroxy- 3-
I sopropyl behzoi c acid as a col ourl ess solid.

PriERARNE réebadd 2'H 10MES dpydtre were kdaeriaae A Bmiker A%400 ifsinlthent 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 &/ppm (number of protons, multiplicity where s=singlet, d=doublet, t=triplet,

q=quartet, m=multiplet, br=broad). The residual protic solvent was used as the internal referenco.

In the examples, the compounds prepared wers characterised by liquid chromatography and mass
spectroscopy using the system and operating conditions set out below. Where ators with different
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~0 r2)) BCOz uU, TGVEOA, 2 0 0 15 | n-Butyl Iithium

(2.5Min hexanes, 38.5 nm, 100.0 nmol) was added

dropwi se under a nitrogen atonosphere to a stirred
sWoodeapoRst 4- et hyl ani sole (11.7 g, 86.0 mMmACT/GRIENG/001382

N, NN , M tetranethyl et hyl enet anine (10 m, 88,0 mmmol)

in anhydr ous diethyl ether (100 M) and the m xture
isfergs are Prevepiond arinale dnags qupted (i masy qupd s irescomirpyad i the mereisotopic

m¥sa $i.ec OOk @Hr any mekae dys&.l:n@\t\fef;‘, ubdd, isQieﬁnmd)HeIé&eaﬂaftheggwere equipped

wﬁ{f %rﬁlsﬁarelj u ng%rmutﬂn oSe %ﬁﬁ%@ ﬂ‘het hz}é%cgndmons used
WM@dﬁS&H@dbﬁ%‘Fc by the addi ti on of 2M SOdI um hydr oxi de,
ms | ayer was separated and acidified to pH 2

y the addition of concentrated hydrochloric
536h 9 candiDE ARSI € was extracted with diethyl ether,

e organi ¢ Tayer separated and the solvent renoved in

HMaTSyeterti:0 af f owderSB@Ehyl - 2- et hoxybenzoic and (5.7 g,

pal e ye ow o] VR (DVBO-d6) 12.50 (1H,
M%‘Zs%fﬁ&?%zfs 1H, h“ff"ﬁ*’éw{z\lm dd), 7.03 (1H, d),
FDA BgectopH, ), 1. 1W463P&96R9A MS: [ MkH] * 181.

_ ARATI(]\I 133 2_4 Bi s-ben to -5-c enzoic 'd 902H
B fepmative apd analyiicgl sysiemih ane Ono of CI 0Bn Bn WD
0067 PCT/ GB2006/ 001382 83

}H&Qﬁét‘%ﬁa S- b\ée%&?%%%@%ﬁ%ﬁno phenyl ) - et hanone

Mgsp et Beteripria s per Wetem@u/ 0500087] (1.10 g, 3.0 mmol)

PlweBetetded to a st WafeghosgdpX | on of sodi um hydr oxi de
(1 20 g 30 0 mml) in water (10 mM) and di oxane (10

Sveiery 3 (pRIparative end s systn}0 nmol ) was added dropwi se and
the mxture stlrred at roomtenperature for 3 hours.

FFHEYHMxane Wt EBBHE™y evaporation in vacuo and

MishgpeeiDatéctti-e aci di Leegbrto pH 2 or 5 bel ow by the

U@gg“;on of 2M hyﬂg‘?c I c acid. The nixture was

extracted with et acetate, the organic |ayer

addfdnsand t he sol vent renpved In vacuo to afford
2 4 bIS benzyloxy 5-chl oro-benzoic acid (900 ng, 81
A o) gioyse| | ow solid. IH NVR (DVSO d6) 12.58

111 brs) 7. 77 (1H, s), 7.55-7.30 (10H, m, 7.11
Eh{ﬂvtr& s) Hz@@h/(fﬂmus&cld)s 27 (2% s). Ms: [M+H "~ 369,
EnlRECARATIHCIN @19 Bormic Acid) _

o > BB AL et et 08
Flow: 0.8 ml/min
Column 1: Pheromenex Synergi 4p MAX-RP 80A, 2.0 x 50 mm

Column 2: Phenomenex Synergi 40 MAX-RP 80A, 2.0 x 150 mm

Basic analytic nditions:

Eluent A; H;0 (10mM NH,HCO,; buffer adjusted to pH=9.2 with NH;OH)
Eluent B: CH,CN

Gradient: 5-95% elzent B over 3.5 minutes
Flow: 0.8 ml/tnin
Colurn: Phenomenex Gemini 51 2.0 x 50 mm

conditio aters systems):
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O 9H 02Et KOH. MeoH, H o0, e OH OH
Et hyl 4- hydr oxybenzoate (1.66 g, 10.0 mmol) and
anhydr ous pot assi um carbonate (2,07 g, 15.0 mmol) in
averHe1ta$3 e (30 M) was treated with PCT/GB2006/001352
3-net hyl - 2-butenyl chloride f81.35 m, 12.0 mmol) and
the m xture was stirred and hold at reflux for 3
Cdptlarysoltagipon GdOiV (3g0 kYien BDhegsive) was renoved i n vacuo
Cé"ﬁ@gol{a e 15 nmixture partitioned between dichl oromethane
ter. The organics were separated and the sol vent
S‘i“é’ﬁﬁm‘mﬁ vaéhidF to afford ethyl
Sodn Radedret hyl - Qas-8@-=2my| oxy) - benzoate (2.23 g, 95% as a

. | ow t urt her
I°%%IP??I¥§A§M on. élécgb%@wm%ﬁgﬂwf fﬁe é%’}"fe 7.04 (2H,
M8 bondffort 4Agiledtigstdm). 4. 62 (2H, d), 4.28 (21, q), 1.77

(3H s), 1.73 (3H s), 1.31 (3H t). M5 [M+H ~ 235.
Capillayivoltegg: 3- met hy | 4800V @5081VdodBE\Negdtive)zoat e (2. 23 g,
Fragoenofad:) was di ggplived in anisole (8 m) and the 20
m xture stirred and hoId1 at reflux for 4 days. The
D@’i&?ﬁ&%ﬁt’“‘%@” 3ehdvidd- 0 acuo and the residue
Nebuliseraedssnet: t O col udtpgidhr omat ography on silica. Elution

0% et hyl ace petrol eum et her afforded
Scm%ﬁ\gezB (1, 2-di mst%sa# élHqu - 4- hydr oxy- benzoate (600

ﬁow%e as a col @kma@gwg S}tlaﬂ or NegatiggyR ~ ( WBO- d6)

T 1%?\%% %31?&'_'1&& l%g@m%l fi% Eﬂn&%%&%%ﬂg}g&ﬁmﬁgﬁvmla&fé%css glir_)iflse asemﬁed

s), 1,30 (3H, t), 1.26 (3H,

Et hyl
Inahe(fdllu%n@ igREanybths, |th’d Yohrhed 3t AddauRY v BetOraing td BOL VS the reaction, as
WI% 10019) Jto) @Il ssol ved in nmethanol (20 nl), a
di*“(“n 0 ap33| um hydr oxi de (560 ng, 10.0 mol) in

MBRiteH A 10 rr1) vvas added and the m xture was stirred
and hel'd at reflux for 16 hours. Upon cooling the
Amidé fuaplb (asid shibedgmeadd)i n vacuo and the WO 2006/ 109085
PCT/ GB2006/ 001382 84 solution acidified to pH 2 or
A yaitgwoby cerhexyldeiid {losquivhler®\od idenyl phlagide €15 eiudvalefis)ein benzene (or
tolRQH I vds SftreWasH HRINLF RATEEr 2 WulsNELES BnAE %egdﬁ@%pwtsbfo the hot solution

Jpganic Layer was separated, and the, solVept W8S, i o coua b
islatgd Dy evaperation laadathénykYiissblvad dhiarddxyixtive nf dichioramdtickng: 2¥thyhmpine and the

Hhen@ided afPhO HidnfS i J\éuﬁn gég.ture ke 1%% hours In either
i b 10. 2 % ; !
na.-(eitge H)xmgeﬁs)g d.tll(tﬂ_yu:tnsb}s.:rﬂ%utgty altdfiu‘aﬁte% 511::::9@1175 th'g) Hratea )<saturat$:l aqueous

sodiub BicgrBihiie ak) 2M hy@&hlpoBdheidl ) The Mpanid Ihfet-fvas rédibed to dryness in vacuo and

e AR B0 e g 84 Bl RGBS el o e o
siliep (Wgne with mirpepRT athyl acefgge in peppjeum ether) or in e few cases by preparative
HPLC/MS.

THOD A2
Amide coupling (EDC, HO ethod

A stirred solution of the acid (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 the amine (1.5 equivalents) and the mixture was stired at room temperature
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02H 02Ma/ Eno KOH, H201 an0O McOH, 6, Gan OBn Acetic
anhydride (3.06 g, 30.0 mmpl) was added to nethyl
2, 4- di hydr oxybenzoate (5.04 g, 30.0 nmmol) 10 in boron
t WOR200889908%fe di et hyl etherate (7.6 m) and t IRETIBREAGIOEI382
was stirred and held at refl for 3 hours and then

a to _cool t roon1te ure. Water,
o BRI TR PR wi s ST b a0 Hgisrhior ari R IR peoride
thg Orepriicentee was Fpretadasdithe sohgmyrehdvedvnsotun th affvsd theprodies. Mhe products
wgrb LitherbtaiBd ﬁ@or%%ﬁi@]ﬁ@% gtﬁhnacﬁmm%%éﬂhg ﬁsxﬂﬁqrﬁﬁtmﬁ with mixtures of

e sol dlssolved in | or onet e an
%“'"ﬁﬂg\é”rﬁg %&% andl fherthy LR S ePRTaRrate)- was
M@g@gﬁgﬁed and the solvent renoved in vacuo to afford
yT 5-acetyl-2,4 15 di hydr oxybenzoate as a bri ght
AWiSId P WenS b allcyfut 1q;no; ich was used w t hout
further purlflcatlon H NVR (DMSO d6) 12.58 (I1li,
A gtjrred BqUitR@ of el anigdle orSe@B1 ¢therl(1 spivalGu)db dicHlbtomsthane 3t @ OC was treated

‘ drééi;x%amﬁ)aa 1M scﬁﬁmﬁ Sf-ﬂomns%lérﬁnzﬂggtme&%w&ethgejq 3 Mﬁ%@ﬂnﬂ er group to be

%ﬁ dr ox
depriseiE) é@&w&m{ﬁﬁ‘v el £ pre ThaperoRRn Was auarpipdpifieaddition of water
anpmmi agquacgsollion dleabdudte ARe @rganid Tnyet mﬁ;:ﬁmaaﬁdeﬂmmﬁ removed

z‘ntv!r?cgtr;n Stile p?l%qarcmlég \chg b%t%d Eﬂﬁ%@%mﬁ ulva;[tha ethlgle%lﬁé‘y ?ﬂalll a@tate or by

cofEg OEW% %ﬁﬂfﬂh (lutipgwisnitaes of gyl eeettipipeeirolenmetieno
Nﬁ#@%ﬁ@ﬁ m xture partitioned between water and

— onet hane. The organic | ayer was separated and
ﬁ%ﬁ@cﬁ?hﬁ\é@(ﬁ M&% E_,;n vacuo to afford methyl
-acetyrl- I S-benzyl oxybenzoate (3.48 g, 71% as a
A @rfitted sdTWtRE S $He hdidl(1 WhikiCalleni) S aiel éthy@Frnnide Q5 Ql)'vﬁs ﬁ'ea\’eﬁ%hﬂéé'ﬁhwely with
%&@%ﬁ%ﬁ%%t hOblé: bgllﬂlrfl}l@bgll’l dﬂt‘%ﬁluﬂ% &al7l i ’\{%ydmxy—?uaza-
balyzugqtzoéezq.l}z qq)uvalqnts@.gnc( tj'_lg_ tming Y1.5 equiyalsnt®Gnd 411311::1:(@)& w@ sti@ed at room
te:ﬁ FiuréSovernt ﬂﬁM@&lﬁk evaporatddfand drivi hﬂssolv%@ﬂi Et(ym, Eglgqué \g‘gﬁéaggbcasswely

CTl 006/0 A sllrred suspensi on of
‘“Eb?‘ﬁGE% T O s (iR TP BT GUES 915 e Svent Ry i vacuo
The I‘N“ﬂmy‘dﬂfﬁ)ﬂglﬂf gbezined pyrel poFaeMfi20 byt olunant chfhnEtogiapteronailica (elutmg
w1ﬁl| ikt e eAYITBIROR § ] . - yl

l'ithium (tl6 M i nbﬁrggg%g%&%gﬁgﬁ#ﬂ&%t.{y?‘%ﬂ% H’Eﬁ’&%e
METESOb AF ng bright yellow solution was stirred at 0 C

for 30 mnutes. A solution of nethyl
Hygrogeatiop| - 2, 4- bi s- benzyl oxybenzoate (1.95 g, 5.00 nmol)
Qy rous 5 tetrahydrofuran (20 m) was added

A B IR QR ErolHEA RERVD (It IR\ o el s Km0 on
catban (ypivaily 30-S0pgy intethire] @rld bR Hiethdnbl(5-20mf) Of mdtBanbBYIDEN (3ml / 3m1) was

sm:}@tahgga ken(pélgﬁmumewaﬁsisgﬁ@e &fﬁgd,é 1?3{0?9'13’ go%ge;ﬁ@gc L SN Semoved

wer e I one

by diltetiene mavird PR msthanel (b end the palvent ymened it vager toygdford the products.
SoBeRGIAY REificAln by bkt EapigaNBE vhBly aGHento afford a
brown gumthat was purified by colum chromatography
MEFHOD 46 ca. Elution with 7% ethyl acetate in petrol eum
et her afforded nethyl 2,4-bis 10
Sugdeounling 5. sopr openyl - benzoate as a col ourl ess solid

Tip S 2 el S P o i 3 g it @Bpprbors
dergptiveR1.2 Qqu(vzlm,xt},s) agd caeHOGrHonRB(3 egiivalebis)Onery dig8lvedsih THF B1074) wnder
(3H, s), 2.02 (3H, s). Ms; [M+H +389. Met hyl
2, 4- bi s- benzyl oxy-5-i sopropenyl - benzoate (700 ng, 1.80
mol ) was di ssol ved in nethanol (20




10

15

20

25

30

m ), a solution of potassium hydroxide (286 ng, 5.1

mol) in water (4 m) was added and the m xture 15

was stirred and held at reflux for 3 hours. Upon
CWOlzdnagovesie sol vent was renoved in vacua andCTHEBz006/001382

m xture acidified to pH 2 orébel ow by the addition of

2M hydrochloric acid. The m xture was extracted wth
LIgpZeh (L3 r-Bistdiphemyiphosplino)foregens] ralladinndil) dighbride(d reatietbnd wes added and
thértheates (1l rHlE Mhhe nGdidey Rgink R MRGURLTERR oS ks vé‘as ﬂ:u:n heatad gtd'g; lux, ugder

S: d
o VT 0 RO S B bt e s
mggnesivn sniphaye pided, Ghe mirure ves SRerddland the sdlyenbavaidrated 1 The rashlting residues
wée gufifiéddy, flash) ohro'é:agﬁr ﬂyl'ﬂi e ther? ofié miditrds E}.‘?ﬁ)zgcﬁ&zlﬂlg _%%Véaﬁpcid%ct in good

). MB: T PREPARMN B
Y‘Sl‘g(lg"lmff@ be is aC| d OOH O0H HO _ BnBr BnO Br K200,

p;; OH then aq. KOH, A OBn
2, ydr oxy- 5- br onobenzoic acid (5.16 g, 22.15 nnDI)

&M@_m_mmmw (40 nl) and potassium 25

carbonate (12.2 g) and benzyl bromde (8 m) were
Dimethy] spiphate ﬂlwqadd@o wa laddedritod gtired watsios bf the @eominoll (0 @fAivalent) and

potaﬁamﬂﬁmbxw&eﬁtzﬁ%m%nﬁpﬁi E&m&dﬂﬁ?(lo By EJr %gi.?olil of Bﬁgmgthu B?‘ ﬁ’% ixtare was
mod)lfltlon of gf’égﬂf erX|v &
Bt | DRy ﬁ”e‘i"ﬁ&‘ﬁé i wm ﬁheyesaﬁw partitioned

betwleen diblotanrethaivaad weker, the m@idmjxyay\mpdaateﬂl 2P 1he ktdvesid ﬂaxﬁdwemﬁz vacuo. The
pufeQradads Q&Uroﬁtamg-ch@i E)%’E% 2 d t(egu é%t“@ﬁt"ws of

poured | nto

pe%ﬁet“ﬁ' Ha “'gﬂ&"WFéHTMWPWWE lefiSned organl c layers
@w%l ed over magnesi um sul phate 30 and the sol vent
evaporated in vacua. The resulting solid material was
! 6larhdid Eaii@nd then Et 20 (3 x Som) to yield
pure product iS 29, 56%. 'H NVR (MeOH-d4) 8.06 (1H,
1-(Shlproretlyl)-471ikb-  4-Qideonizbicyc R[22 octadd bisGdisaflRoroberate? ¥ eqﬁ)zalent) was

ad%‘&:%’?ﬂolg’%gl%%‘#@g 5%?‘& gfg ﬂ-‘ﬂ@ WV\PENQ / % %&%’%@gﬂl of subsirate) and the

miyrp ¥§5 sHYSeahogm dapspersturetfor g hours. ThewsingtDahremaet ¢ weiotnd the residue
wadfgtiened der@éen cihid dekthte MR Gler. AhBbrganie/layd v%@epm@@& Eﬂh@tﬂ%@ %edrynass

in 1%19197?(’):]"11‘? ﬁ}éeﬁ%zﬁt&%&jﬂm 6bgagrlo§) Qither a%g Npum%%h%ato;gllzxy on silica (eluting with -

mixtures of petroleum ether and ethyl acetate) or by preparative HPLC/MS.

SIS OF CARE IC AC TERMED 5
TION B1

4-Hydraxy-3-isopr enzoic acid

0O,H

@Y CCl,, NaOH, H,0, Cu, A
H OH

Carbon tetrachloride (28 ml, 0,26 mol) and copper powder (1.0 g) wers added to a stirred solution of 2-
isopropyiphenol (27.2 g, 0.2 mol) in 50% aqueous sodium hydroxide (120 mi) and the mixture was held

at reflux for 16 hours. Upon cooling the mixture was acidified to PH 2 or below by the addition of
concentrated hydrochloric acid and was extracted with ethy] acetate. The organic layer was extracted
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per Tetrahedron, 2003, 59, 9173] (3.47 g, 15.0 mmol)

5 was dissolved in acetonitrile (50 m), anhydrous
pwDaswiitpdscar bonate (3.11 g, 22.5 mmol) was EIdeEI0@QN382
the stirred mxture was treaged wth benzyl brom de

(3.08 g, 18.0 mmol) and held at reflux for 5 hours.
witipomtucazd kquages tdlgion of sedint bisarbonnte miviechqueousiaetnidfied totgBER or below

b:mhé t.réH' @a:mrah&ﬁé &%gncbﬁltai’é@ﬁ Q/HFIBEJ acfi e golution was g tﬁi with ethyl

di chl or onet hane. argani c ayer was se arate
BCTHe HR ATRRIG I S8 Wﬁh%ﬂawﬂ&ﬁ aﬂperﬁ%d g & & rglab‘jeéetvewawffﬂrd 4-
hyeieboyBateogrbpythewdoia gre RPN Y.S @N 3596)l dsCaabrighd 48 isclidl thiit was 18 without further

thyl
e e
(%ﬂ)oiﬁ%(k% sloﬁ(ﬁi dwmmﬁe] 0-d6) 8.12 (1H, d), 7.96
Aée]ﬁg?ve?yd k’requirisdl th%%%lﬁé rgalfct m4 ABe ﬁ'gx%ﬁ'ii/ lugir}lg a ’aneg’ Egtelg %rt'&edﬂ involving di-
begzipting ptconding 3o the méinen zneféneé belgw BuPreparation(B5nfionthy synthesis of methyl 5-
adé@ﬁ:ﬂ-biﬂbéﬁﬁﬁ&?ﬁbﬁﬁcﬁte((ﬁnﬁg 11\'4’_IeCQ~T ?@M scolulE cﬁ-omatography on silica to
but 5"@'%’% roni ¢ %gl @ g mml ) and ol
oo gy Sl IRy T OLPg )3r Ry Togatplgiim o) pad vt

hs@tﬁgmamcuiéac(:@dtdg wg\/leﬂibdzﬁ cnrl:ln¢d) above ((HYEPES,EtOBIH,)]to afford 4-hydroxy-3-
%;myﬂgn%temgaeﬂg gggylglggfswdan (100 m), water (10 m) was

added and the m xture was stirred and hel d at

Mr an atnosphere of nitrogen for 16 hours.
Upon cooling the solvent was renoved in vacuo and the

Shhyltomethompenzoiciaided bet ween di ehl or onet hane and
wat er. The organic | ayer was separat ed, e soI vent

renmoved in vacue | ﬁct col umm
chr omat ogr aphy on[ si]l i caac&leat i on wit et hyI

acetate in petrol efmether aiforded mnet (2) -

4 benzyI oxy- 3-(1- met hyl - propenyl ) - benzoat e (600 ng,

hﬁma(z @Pﬂ Qluﬁdx%§ m hﬂj 10@5'%1)( %ng@)dm%&sz o a nitrogen

A W "
@ °2%h“’(31 %, 65‘“ 55 ?““'(‘19? 4qﬂj‘h?f isoly (LB, gwa)gﬁosmslgl) gy VAN -
tﬂ@nﬂthﬂeisﬂﬂl(ﬁﬂirpma)lp ml,.$38 ou®1) In anblydroub/Bikthyllether (100 ml) and the mixturs was

sﬁ&rza anﬂ'hbl@ m@do@ ) 1% 3. 3 W;&Q ngs%d)anﬁ ﬁa@gﬁ fﬁ% é.%@ 2 mixtur of

e’%fd? %’P‘i‘ WOBF‘IO&S& aeelw Wb ghegeUren 3erming togoay WF fhe mixture
wasatady baid byihy additidn aﬂm dodiumthytifogide, He nﬁum 1aaraswasts¢paiaeai and acidified

tog)ﬂ{jz &qaleﬂw%g thlﬂ?:n(n quocrnnc%nt:tl%g %gdrca:h% cﬂ:P OJH,}e r%xtr;lre ‘was exiracted with

removed i n vacua
dighyi gthen & erenjsi-ayer sepaptadoand 1S sobventargeipef! dm veduo 2 afford S-ethyl-2-
m&imdyuaﬂlaio Qéill (5.2 B7h6) ab A @albienbw E.iﬁ 'WaRVR ESAal eslsoditbr s a) 7.48 (1H,

O hE B POeHE P R T o B i PR 2 o0 1
E%%%ﬁlﬂ%%l oxy-3- (I -methyl - propenyl)-benzoic acid
ng, % as a colourless solid, 1H

2 A-Bis-benzyloxy-S-chjoo-henzaic A 2006/ 109085 PCT/ GB20061001382
87 NWVR (DVBO-de) 7.85 (1H, dd), 7.57 (111, d), 7.40

t he 1 b@Siueld &, Ubj

(4H, m, 7.34 (1|q , 7,18 (1H, d), 5.%&H(1H q),
5.21 (2H, s), 31- &, Nnﬁ) H,o,:hlmérg (& d. M [ MM
283. PREP A, $AT| 8 Sttesrs—of

cid AH Bno

2, 4-bi s-benzyl oxy-pH-t%rt - butyl - benzoic
B wo

Br, NaOH, H O 1, 4%f|| oMane BBO oBn Bn
200W72051 WO 2004/050067

On Bn Met hyl 3- brono-4- hydroxybenzoate [prepared as



10

15

20

2%

1- (2, 4- Bi s- benzyl oxy-5-tart-butyl - phenyl) - et hanone

[ prepared as per WO 2004/072051] (2,02 g, 5.2 mmol)

was di ssolved in 1,4-dioxane (30 m), a solution of
SWE200%i1pAP8F oxi de (2.08 g, 52.0 mMmol) in WatRET/GEBEGHHES2
was added and the m xture wa83stirred and treated

dropwi se with bromne (0.8 m, 15.6 mnol). The

1%/ Bis-bénengorny Sxahiloreepharyd)-etitaiane Eekpartd as paWo 2099A96GO08H) €. 0@ 3.0 mmol)

w&@dﬁh@% & shr@@ @ol&hoﬂ oﬂéo@fﬁﬁr}ﬁdr\‘)\ﬂ& %90 %,%%\ﬁ%golj il “}éﬁpgﬁ n‘ﬁj%gnd dioxane

el ow by the additi

xt.ur
(153'1”3)2 Kﬁ'ﬂ?ﬁa‘? @é‘%ﬂo? P E‘mé?g s aﬁ%@o&ww&@ & Pt pirean temperanire
foni3 thbure t Thel dicxeretvess eymotdilcbyovgantion i ayas awbie meqaﬁss edidifibd to pH 2 or
beﬁw &80 df my&gchlnﬂc actd WQmﬂcﬂl& vBaQ 9xtrra L aehth%} dcgtate, the organic

ubjected to col unm chromat ogra
lﬂwrf argfeyband the yplventremayed i1 w&rmmﬁfvm w&a&vﬁfcwawdwmc acid (900
mg,, 84 Y)ias e padnye)ibe xolid5 I H BIMR: [DMSOHdOEEE QI bAS) ’ﬂ77((1H65) O.55-7.30 (10T,

=LA A syl (50 ) 121

93 (1H, s), 5.24 15 (2H, a), 5.23 (21L s),

1. 32 (9H s). Ms: [I\/H—|]* 391. PRLKAJLTI QN 9 Synthesis
taflyIlé-hydydxg-Perzoio aid RNy | benzei ¢ aci d

(AI ternative synt heS| s) OOHBgO OBn _ Steal:
Synt hesi s of2 - bf% benrX - b5- bro P*benzoi ¢ aci d
benzvl est er Bno @: | Or, jacketed
vessel , flttedvvl afIK&‘ﬁgeGNlﬂld confai ning stirrer,
ther mometer and d Yoppi ng funnel, char ged acetone
(2.5 L) followed by 5-brono-2, 4 d|h¥groxybenzoic acid
(100 g, 0.43 nmol) and pot assi Unt &af bonat e (356 g,
2.58 nmol). To the_stirring mxture af_anbient was
added benzyl bro ol ) at a rate of
-20 mM/mn. The

45 T. Water (1.5 s added and t& nixture stirred
et oibofialient Rodh XS0 Gl % o s Biri erbepe 2R 150 Tomod
acteritrils 30Tol) pvaireated itk -mptisl-2altitkey] cBlodd® (13O0 170 Jnmal) gnd the mixture
wed @ﬁ:ﬁdﬂ'aﬁ&ﬁél@hﬂ@ﬂux(f@r ihaurs tbﬁ:n@b&ffﬂé’ fle s§1§rénf Wreﬁ%ed%@vﬂzcﬂmﬂ the
nd t g :{ %_E [tration an
’“’%‘"“ \5/) %ﬂ%‘r‘ﬂ W& T'1re T8 PREBRA dretergrarissd gpd ghe solvent
rerpoveth mtvecz@db pdfiord &hﬂtﬁ&n@ﬁyﬂﬁt-mw)&mﬁaw am% DEMR) 45Q (R yellow
1 C t (4]
“gf%d““?@"%ﬁ Ao e il SN AMSEL0 TR AP T 0GR ), 54
4P GHND. $ IR 9 fel? BT L TE ] @H&CM \MPBEGH ns
d
i) Pibert ot loD T AAGR o 0t 8% o e e Hed s nBer A an e
miyers sHrreging hald e aetivx ifethddys. b The sadvert5@as rbmoved @ t@uaaml the residue

subjécted 6 Bdl@md &:&ﬂh‘i&ﬁa@h B biridah eﬂﬁtﬁ:ﬁﬂ%%aiow &h)qfacétg@ in petroleum ether
affgrgi%c es;ﬂyp g(lm-cﬁ q-a.ﬁl l)-4-£]y%roxy e%gueate (600 mg, 27%) as a colorless solid. 'H NMR
(DMSO-dg) 10.32 (1H, br 5), 7.67 (1H, dd), 7.62 (1H, ), 6.90 (1H, d), 4.90 (1H, 5), 4.85 (1H, s), 4,25

(2H, q), 3.75 (1H, q), 1.61 (31, 5), 130 (3H, 1), 1.26 (34, d). MS: [M-+-H]* 235,

Ethyl 3-(1,2-dimethyl-ellyl)4-hydroxy-benzoate (600 mg, 2.56 mmol) was dissolved in methanol (20
ml), a solution of potassium hydroxide (560 mg, 10,0 mmol) in water {10 ml) was added and the mixture
was stirred and held at reflux for 16 hours. Upon cooling the methanol was removed in vecuo and the
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25

resulting solution was then stirred at -78 C for 30

mns, allowed to slowy warmto anbient and stirred

for a further 90 wi ns. Potassi um hydrogen fluoride
(VOR0/1090835 nol ) was added to the m xture fREITVGERROW/001352

by water (250 nlL). The m xtug4e was stirred at anbi ent

for 14 h and then reduced to dryness. The procedure
soWdlén deid{fiedioqEl B balbw e tha Bdlithe bif ZM\hydehchlatiugid] The dofation was extracted
wﬂ“ (Mr.‘ﬂ(lﬁ)%%’.l&]t.h?ﬂ% tﬁ%@rgm?cﬁl@gy lgd &(&I{ﬁ% sglge%t wacfé?jnoged 1(1 lil'acgza §afford 3-

SI dues was
(1egowthyi-llyDtithydrtirhenrols a§1d|(?'7P 216, 118 13 2 polgiplassiepan, & NVR (OMSO-4)
12f3£s|(IH; bes, 10HIH.99s), d.6T @H af6ad (18 9), Was (e s)VidBh (138 8t DML, ),

d filtrates reduced in vacuo
%9% g&)zsa'ﬁd%)rlﬂ% &#'Wsﬁgolld was triturated with Et20
3&5@5%@d then dried in vacuo to give the title
corrpoun 2829) asaV\/nlte solid. 20 ~kR: S th -be
' BEiNTHe gdigh ester OBn Eno oen To a

mxtureof 2 4 bi sbenzyl oXy- 5- br ono- benzoi ¢ aci d
benzyl ester (.gmq g, 85.7 ), potagsi g™

i sopropeny! rd or phy rgﬁ 14, Gy fac®s. ) and
caesi um car bo %—88—%’49 ? M ) | % (800
m.) was added Hd(PPb3)4 (2.@ug) foll ovved ter (150

then allowed to cool to anbient. Thaau ure was
reduced in vacuo to renove THE and the partitioned
bet ween water (500 rgh) o,?iL . The organic
portion was washmél_ Wi ?\/gs ,
filtered and reduc - hetitle
compound (40.9 g) as f
2006/ 109085 PCTI Gszd’EJB 001382 $9 Al tor atlve

AGEHF BRGNS 1t e oSt oot g iy maoal 852 67300 mmor
in Bordr tifleoridedietint] ethgrats {7 mijrmd |t mebdire wascstintedad ze/d at exfitvefor 3 hours and
thérlddofledto cdd? tmgﬁl)temﬂeﬁﬁ?es SW H&n (Sd éﬁl%? Qcﬂgcy hnd the l:mxture sthrred at room

triflu roborate,5(‘:l gﬂ mol ) and n-butyl am ne
ST r S Yol WB%WHF PRREEBPves by Flirgon gpsugkef as dry as
po\ﬂﬂﬂe yderg@chum tma Bilidfvess dbsotviedint dichiorohethbriei ehd Max washe] withSwater, the

geﬂ!ﬁ; :Iwa‘i-.l lsar Focene] %Qy%’] olvent rem ved n vacuf 130 ?fg)i% methyl 5-acetyl-2.4-

osphi no)fe o opa

iy dry bR RN 2sAnbfishtellon salif (2624 42% Wéﬂ%ifédvaaﬁseﬁ Hithepk f’-F@?T purification.
'H2QMR (DMHO-AIYITX 581 (181, Was 2al(1Hwe 33 QHC9A6 45t @H AN smrqu,tsh @R (i, o
siW{qggbe th water (400 nL) and extracted with Bt OA

The conbi ned organi c extracts were

%*Iﬁﬁlﬁ?gﬂgeé}(vjm : hr 24 M&QH@" (ﬂ_@l g, 1@'218 rl‘lﬁnul g@keﬂssul(rmgrqg&ommle (40 ml),
e AR GBI (53 i PRED b e i, i FOR yasgeated with

beggyl Brsmide I(F.BVg QQHBrMnﬁu)apd Keld Symaflrefsn B haurse NUjiod ceding $if sbent was
re]ﬂoJad 9.%68' did %Inqxturgpgﬁlﬁoned between water and dichloromethane. The organic layer

was separated and the solvent removed irn vacue to afford methyl S-acetyl-2,4-bis-benzyloxybenzoate

n3L). The mixtdfe was heated at ref]ux f 25 72 h

(3.48 g, 71%) as a colourless solid which was dried at 50 °C in a vacuum oven and used without further
purification. 'H NMR (DMS0-d;) 8.21 (1H, 5), 7.55 (41, m), 7.43 (44, m), 7.37 (2H, m), 7.04 (1H, 9),
5.38 (4H, ), 3.79 (3H, s), 2.48 (3H, 5). MS: [M+H]" 391,
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BnO OBn To a sol ution of

2, 4- bi s-benzyl oxy-5-i sopropenyl - benzoi ¢ acid benzyl

ester (40.8 g, 87.9 mol) in T"HF - MOHwater (3:1:1,

VW 2986/109B%A1 ) was added |ithi um hydroxi de (SRCI2GRE06DBRS2
mmol ). The m xture was 15 he8fed at 50 C for 16 h,

al| onwed to cool to anbient and then diluted with water

A( Sitsd fespensipn of rpstiviliriphenylpiesphauiuen biomide Hl 96 s | 506y nme)Cin  anhydrous
teh@yd:ﬁﬁlﬁﬁ) (ZMD Akt s ﬂ%ﬂﬁm Béfetvihs EBaQ%%%%:sé w?tﬁ’ 9 butyl lithium

S were wa
(i s, 28 SR S eilne vl swmon e 07 r 30
TR {ss. éGplpfﬁmr‘é‘ﬂﬁﬁﬂb5%31-3,Mmﬁemjﬂﬂybﬁnﬁhaﬁ (eel £.60 dunolp ﬁmanhydruus
teﬂ%yﬂrﬁﬁ:ﬁh 120 1hip @a$ hdded Nmﬂlker aﬁl@ the ré%ﬁltu]g %ﬁ;@uife @gbp%lgﬁéd 80 1 room

tel - d|d coI[ict :ﬂ Q’ [tration.
I P 75 S £ 1 PO Yoo 1oam L etndand s cvegy i smoved i
vagep. offke @gdlwm“tﬂE paglitiogkd bekiveMVBickidORethdnz ,ancDm dife) or@&iﬁﬁyer was

sopdatedldadJthe oAt &&oveﬁ L;L)WWZ }_Eﬁﬂ"é‘g f bl‘?wau E"Hn }i—%t &ﬁ%mﬁed by column

chiqn?aioga@g@g ?’1&2 g,grhtgl Ul " e@g_llafetatg mmtr@gum gher. afforded methy! 2,4-bis-
beRRERARNTHONnBibtizods d)addiohuhanaNd ©@mB 36% N VAR TENGS 7.50 (151,

e 2 R BB hs R &5 36861 01 38808,

é%oxy vheul -et ba
) B MS: REERS3%8n0  MaCN OHOBn Mat eri al

tem ti 3.Di hydr oxy
i e“é%bg“&mﬂ?@% SRRy T LRt P—g—
mh@eplgtirintof ptessip® (ydrpxideS286 mge S.1 rdnol)Rn waieS(4 i) @arabdmaﬁd?thﬂ mixtare
wak Efirrd aﬁd feid aﬂaﬂ)ﬁdﬁpﬂﬂnﬁ eﬁﬂﬂ I?:@Jiﬁg fhe (s3Qer®) %\ﬁﬁw%d W T vacuo and the

ask ped W
““é@fﬁ g §%dr"° Sﬁ% % ba Fﬂﬂ? 6{9‘ 00 96281 WFUFWPIFG@WWE@ Fidure was extracted
w;ﬁughc&bmﬁnmamb ogatielafet $5s Gparmsddadre agﬂranheﬁmeﬂi & ado to dord 2,4-

blspﬁeﬁzyl@ﬁf §159]95ifeﬂjh %Qfgmﬁ h&a %06 f §9‘Maass ahct% our eas s ?—{ me(DMSC)udg)

e ace

7%&%&&8&9 R, @F@d%éh 513 ebfsﬂr-‘eﬂ QL DI5. ogsm@ SHBP4 (s ), 2.03
(3Bdp adb: dHEhe75 eacti on mi xture which was then
extracted vvlth ethyl acetate (500 nml). The organic
6separ at ed and dried over sodium sul phate.
reaned under reduced pressure to give
it ot vers—washed n-hexane (600 ml) to give

M
the product 15 @@ntlty of the product o 60@ ned;

105.1 g Yighd 96.24% BrEr BnO
Br K,C0,, DMF ) Br
OH then ag. KOH, A OBn

2,4-dihydroxy-5-bromobenzoic acid (5.16 g, 22.15 mmol) was dissolved in DMF (40 ml} and potassium
carbonate (12.2 g) and benzyl bromide (8 nl) were sequentially added. The mixture was stirred at room
temperature for 18 hours under nitrogen, An aqueous solwtion of potassium hydroxide (2 g) in water (25
ml) wae then added, followed by methanol (50 ml) and the mixture heated to reflux with vigorous stirring
for 24 hours. The mixtore was then allowed to cool, was poured into 1N HC! (250ml) and was then
extracted with ether and then DCM, The combined organic layers were dried over magnesium sulphate
and the solvent evaporated in vacuo, The resulting solid material was washed with P.E. and then EtO (3
x 50mi) to yield pure product (5.2g, 56%). "H NMR (MeOH-d) 8.06 (1H, ), 7.51-7.30 (10K, m), 6.85
(1H, s), 5.22 (2H, 3), 5.20 (2H, s). MS: [M+H]* 413.
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Nature Solid Col our Brown Steep 2 20 Pre on of

2-4-Bi s-benzZyl oxv-1 -i |benzene O BnO McPhaP*h BnO
jlh OBn OBn WMaterial inputs: S.No. Item Quantity Eqg.
IWoCHM¥d of Step 1 20 g 1 25 2. n-Buli (PLYGHRY06/001352
92.6 m 2.3 3. Mt hyI -tri phesr.yl phosphoni um i odi de 53. 4
g 2.2 ----------- - - WD 2006/ 109085
ERREERARIGN)IB] 001382 91 4 THE 200 m 10 tines

I\/Iet hyI -tr| phenyl hosphonl um I odi de (53 4 g) and THE

3y E{ A)-dchanoploiovai-Clpethyl, nyl)sbes c13 neck RB fl ask

eqw pped W th an ade¥t i on funnel andﬂ%‘ inlet for

ni t rogen at nospher@sand "FReE M Riur e cooled to O
C. n-BuLi (92.6 m s added dr opwi 0 the reaction
m xture over a perieead of 15 min at 0e® 5 The reaction
m xture was St repegrel 2pge.aB0 m n a{'EQO Gcared. f urt her
stirred at RT for 30 nmin. 1-(2-4-Bi lc"‘ TP

benzyl oxy- phenyl ) - @eHanone (20 g) in JJ,—,!E (100 M) was

added dropwi se to  eaedqjvei n@laXt Uke over a period
of 10.mn at 0 C e Teaction was stirred

overnight at RT. T rogress of thel, rleacti on was
noni tored by TLC (10% Et OAc/ n- hexane, product Rr0.9).

Myl G @raaloetliyoixybebdie pepared o bACraftn:dbR 20806k 01433140 @, 15.0 mmol)
wls%ggowaé) {1]1 acrgtéuul'illlé SS nﬂ? a:ghhg m%%lot\l!sesﬂltn car naé?fﬂ g%% nd eﬁﬁv s added and

ced pressur a resi
thv\ﬁ%rcfb@a@aa Va5 teepted w@sbewbbmndeﬁ Oﬁ/sslﬂruerhmq&w h(el?lat @jlmcf fior 5 hours.

UmA oﬁbl&g tREEdWeBt whi JelnB¥edNg WAL Jak )Eﬁeul'hﬁctu\‘@&rﬁtt% ge!i’wé%n water and
%ﬂ A bed_,and vv%shl ng the be “E n- hexane (500 211
o QLGRS I8YeD At SRS 1 %9 S'Ed“fﬂ?"é%%i"@“? god the residue

supjecied ta cplemn dirematogriptin onaiicd. uEktieyr wiu10% iedgl dytate Oh petvleum ether
afﬁél%@ﬁ‘é}ﬁ Wb@&ﬁxxyﬁﬁrgﬁob%rfoﬁé A/ '?ﬂi}lea%‘ Q@ﬁ%mles%@ i "\g)(mﬁi (DMS0-d)

obtain

15 Y
3 ZLZI (Hg”da 7 96 @(Iﬂ, dd)y 7- %%ﬂ),e SAS‘J‘ (El-gtt)e’{, 35§2H m), 5.32 (2H, 2), 3.84 (3H, 5).
Méﬂi)ll 2 g&zﬁg%l 3- l;%(?rﬂgbgn@gate (1%1 ‘E SCH n:m:uﬁfI cae.smm r:.arb ézgte &QQ g, 15.0 mmol), (F)-2-
buten-2-yl boronic acid (600 mg, 6.0 mmol} and [1,1°-bis(diphenylphosphimo)ferracenyl] palladium ()
chloride (204 mp, 0,25 mmol)} were dissolved in anhydrous tetrabydrofuran (100 ml), water (10 ml) was
added and the mixture wag stimed and held at reflux under an atmosphers of nitrogen for 16 hours. Upan

cooling the solvent was removed inm vacuo and the mixture partitioned between dichloromethane and
witer. The organie layer was separated, the solvent removed in vacuo and the residue subjected to
column chromatography on siliea, Elution with 5% ethyl acetate In petrolewimn ether afforded methyl (Z)-
4-benzyloxy-3-(1-methyl-propenyh)-benzoate (600 mg, 41%) as a colourless solid. 'H NMR (DMSO-d)
7.88 (1H, dd), 7.59 (1H, d), 7.40 (4H, m), 7.34 (1H, m), 7.23 (1H, d), $.57 (14, ), 5.21 (2H, 5), 3.82
(3H, 5), 1.94 (3H, 5), 1.38 (3H, d),

Methyl (Z)-4-benzyloxy-3-(1-methyl-propenyl)-benzoate (592 mg, 2.0 mmol) was dissolved in methanol
(20 ml), a solution of potessium hydroxide (336 mg, 6.0 mmol) in water (7 ml) was added and the
mixfure was stirred and held at reflux for 3 bours, Upon cooling the solvent was removed in vacuo and
the mixture acidified to pH 2 or below by the addition of 2M hydrochloric acid. The mixture was
exfracted with dichloromethane, the erganic layer was separated and the solvent removed in vacue to
afford (Z)-4-benzyloxy-3-(1-methyl-propenyl)-benzoic acid (460 mg, 82%) as & colourless solid. 'H
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EtOH 20 OBn H Material inputs: S.No. Item Quantity

Eq. |. 2-4-Bis-benzyl oxy-1-isopropenyl benzene 12.5 g
1 2, Ethanol 125 m 10 tinmes 25 3. 20% Pal | adi um
hWwer2696118882 g To a mi xture of PCT/GB2006/001382

2. 4-bi s-benzyl oxy-| -i sopropeanyl benzene (12.5 g) in
ethanol (125 m) in a 500 mM hydrogenation flask was
NV dsids @ agorea i diny mehidr @ 7.aeEtiZmy 734 The w)eRst(LB)), 5.57 (1K, g),

s3] e Eed B IO AEE B OB BT or e by T (10%

Jﬁigﬁgi____‘ane product Rr-0,1). On conpletion, the
reactron mxture was filtered through a bed of Celite
lis -bied -S-teri-butyl-benzeic geid - - - - ------- WO

2006/ 109085 PCT/ GB2006/ 001382 92 washed w th et hanol
(300 m). The sof¥&nt was renoved under®#educed

pressure to gi® I' U BHeNegyy ol LrgTpuane i was used as
such for the next . TQoantity of -t duct
obt ai ned 5.8 g (CQHd Nat ure Solid, | our

Col ourl ess. ? (2,4-bih)_ drox
5r|sopropyl phenvﬁ e{hanone NO 13Fa. OEt HO AcOH CH

a?c?—"jﬁe!rt-ﬂuﬁm- it efiy1)-skithnste Brepakdd &3 ekl AV i2boa/28051) &.02 g, 5.2

4 I I\%m
i) SO ST S e pongomofbadun Byacllecl g8 gcsag gma o
waler K300m) opsyddddlomd drmenigin® wils girred ndB8regiyd droyvidgowithrbromine (0.8 ml, 15.6
my%&ljot Jmé%gu%g %mn@@&a@ sér?cﬁ a? m%)te[mfa&re it ﬁ@ﬂw}@ dnem ad@m was

Sln n

e ﬂﬁ%@e ) %@?ﬁeﬁ&r P2 o7 ‘e&@gfn%ﬁwgw%?fﬁ% Pﬂfdfﬂﬁﬂam Bcid.
Tha tmiRire fwar exirletatd with efigyb hdetatepthe chgrndk. ooy whs) sepsedatiel edlvenioremoved in

va&nﬁ%m{ ﬁ@%&ﬁi\%@?@%ﬁéﬂ% &llﬁ{ﬁ%hl%;nh%%&?% %gﬂ? g‘lu{ISH wi ?Ot‘} et@acetate n

odi um acet a

pefrﬂ@mr e Pispd A Aehiteaz Ry -5 ety e a5 %16 ] 79P’°)f56 & palg ygjlow oil
'MWS@E@ 12 @R, BrE),IML.6R (LI, &), WaS (48X t) ACLEIS (6H] M), 65Ny, 5), 5.24

@gﬁg %gﬁé§QRFH®% ﬁﬂ?s %ﬁfgemg:gaﬁﬁg |232LUQLS dri ed
PERYRRAPRA myn sul phate. The reaction was nonitored

Synihesis of 2.4-bis-benzyloxy-5-i -banzoic acid (Altemative synthesis)
0, OH
Bnd.
OBn
Stepl: Svynthesis of 2.4-bis-henxvloy-5-broma- ic acid banzyl agrs:
O, 0OBn
EnQ
Br
OBn

To a 101 jacketed vessel, fitted with a flange lid containing stirrer, thermometer and dropping funnel,
was charged acetone (2.5 L) followed by 5-bromo-2,4-dihydroxybenzoic acid (100 g, 0.43 mol) and
potassium carbonate (356 g, 2.58 mol). To the stirring mixture at ambient was added benzyl bromide
(185 mL, 1.55 mol) at a rate of ~20 ml/min. The mixture was heated at 60 °C for 18 h and then taken to
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20 by TLC (10%)EtCﬁc/n hexane, product Rr-0, 5) The

sol vent was renoved under reduced pressure to give a
resi due, which was further purified by colum
cWPGhA(18Y#Saphy (Si OZ, 10% Et OAc/ n- hexane) . ROTAHR2PA6p01382
of the product obtained: 3.8 g Yield 43.24% Nature
Solid. 25 Colour Colourless Steps (2,4-Bi- a o -5-"

45 9C, vikdp Qyas adtad and the nrixiure stirpad for 30 min. - Fhe mixdnre was cifdcted with
2 0 226/ 9 ia:_?%u%z 008 139&1‘%%?1;%& eg %‘z va!:_ut@ 9‘0 @Q %ﬂuc&v&%ded Et0

(ZOth]'md peyroleum ethér (1 L), the mixture stirred for 30 mm and the solid formed collected by
ﬁlu%u&%md‘lm& Ry ahe XY maﬂpe&%yﬁna ploeDY) seBmweEE 3.2 g 1 5
2, Benzylbronlde 5 89 3. Potassium car bonate
Steﬁzaﬁnﬂ__ﬁoﬂno 3 2] @iflg@obmtate?0 tines To a m xture
of 1-(2, 4- dlhydroxy 5-iso0 ropyl phenyl ) - et hanone (3.2
g), acetonitrile (60 m) (%F ot assi um car bonat e
(10.6 g) in a a 250 m si a'neck RB fl ask equi pped
with a reflux condenser and a 10 guard tube was added
To b?dllﬁﬁ:h ofbﬁ:@cﬂidﬂﬁ &8 (20 oill, 225 i) ifi @rhedrove TEEI(60 urlf stisehg under a N,

e TG Mg e AT A ettt REAghdARa we

muﬁi[rc Qirrd) for Wrmiao rMoltietohivmee at -28 6 vom lowly pddeduamisthyldntaizéf mL, 340
mu{ d earrate d lﬁlls%%q][lﬁ Eh%? ggrguﬁﬁ%ﬁxrmﬁénq%rlmc)dlmex@éw % o$ OThe

reS| ue O al ne a e resultin m Xt ure was
resduﬁgmeiuﬁoadvamthmnatm 17836 & 39 wing, ztbmﬁtn)slowmm teurhict and stirred

forl n BB 9%515 df’&tﬁguﬁ Yfdrogs P flokd 1BY DIALE) wakh@ies @l tafibnumdslowed
renoved under reduce pga?sskldre }g&gﬂéggf% res&em#e gsé)
by WﬁFfé?Foﬁl&e%ﬁ’@“t("f%S qabigpt for L &

g%oo% ‘KE%JE aild Fbu% anf %'O%ID %OH-F &gﬁegsgtge té'lo il/‘eg&uesﬁeﬁlcgmbined

ﬁrﬁmwmm%#Manvloxy- -|sonropyl ben20|c acid Bno

To%{egén?brﬁd rBegx nes was egdéﬂs acertona 340 mL), the mixture stirred for 1 h and then filtered. The

solid collected was washed with acetone (200 ml.) and the combined filtrates reduced in vacuo to give a
solid. This solid was triturated with Et;0 (250 mL) and then dried in vacuo to give the title compound

(28.2 g) as a white solid.

BnQ

OBn

To a mixture of 2,4-bis-benzyloxy-5-bromo-benzoic acid benzyl ester (42.9 g, 85.7 mmol), potassinm
isopropenyl trifluoroborate (14,0 g, 95.2 mmol) and caesium carbonate (83,5 g, 257.1 mmo]) in THF
(800 mL) was added Pd(FPPhs)s (2.0 g) followed by water (150 mL). The mixture was heated at reflux for
72 h then allowed to cool to ambient. The mixture was reduced in vacuo to remove THF and then
partifioned between water (500 mL) and EOAc (300 mL). The organic portion was washed with brine,
dried (MgS0,), filtered and reduced in vacuo to give the title cormpound (40.9 g) as a brown ofl.

Step 34
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OBn O Material inputs: S. No. Item QJantlty 25 1,
1- (2, 4-Bi s-benzyl oxy-5-i sopropyl - phenyl ) - et hanone 7 g
..................... . WD 2006/ 109085
PED2@EBACOEEL001382 94 2. Sodi um hypobr om derCYB3ENN6/001382
water 100 ml 3. Dioxane 100gl Procedure; A mxture
of a mxture of
125e yliSs dron2y -5 S0 6@ BYLbern) anone (7
g) in d| oxane (100 n1) 5in a 500 n1 Si ngle neck RB
fl ask equi pped with a guar @8 was cooled to 10 C
and sodi um hypobrom de ghd.3 in water (100 m)] was
added. The reaction m xtur s stirred overnight at
RT. The ©progress of the re Meh was nonitored by TLC
(30% Et OAc/ n- hexane, productosr™ 0.5). On conpl etion,
sodi um bi sul phate (7 g) was added to the reaction
A wixjure af 3 4-hisbertry lenysS-trom-bubzeipaciGenzylveteon (L £i26 mmopy petagsium
;so% nymmmﬁﬁar&b fd oegizm ﬁﬁm&&h(n%&amn} (4. 0OmD 0 Zuno®id 2-propaasl/water

e e e P e R

phesghipdifatreenefdidilotdpalladion(® (316 was!- 09emmi)acd thembkbire e deradt roflux for

20 @r PihiliEre Wds ?fgﬁgdt 'tg c&o@ﬁ'aﬂUﬁm ]t%ﬁz"ﬂﬁﬁd whil( tl(;tﬁ-ﬁ]‘.h EHJ dxkrh@d with
SN TN AN G e

(MESO, NdiltersdtnSodhi agplug oO0¢lite nd Bo filvere edwsd in v@uo $ SWERESHIScdBpound
(lf &QW | NTERMVEDI ATES PREPARATION C 1 Synt hesi s

0 difTuoroi soindoline Fp Has. OhCQO )" CCL, Al
Stdgd; SHthesiEof DAN - hendNeidy-5PNpropeaPlitenzbiniidd, F PhOH,

EECOH AHT6 20 A'mxture of

1, 4-di fluoro-2, 3-di methyl b He (4.26 g, 30.0 mmol),

N- br onosucci ni m de (10. 680 60.0

QBn

To a solution of 2,4-bis-benzyloxy-5-isopropenyl-benzoic acid benzyl ester (40.8 g, £7.9 mmol) in THE-

MeOH-water (3:1:1, 300 mL total) was added lithium hydroxide (8.42 g, 352 mmol). The mixture was
heated at 50 °C for 16 L, allowed to cool to ambient and then diluted with water (300 mL). The mixture
was taken to pH~1 using cone. HC1 (~30 mL) and then extracted with BEtOAe (2 x 200 mL). The
combined organic extracts were washed with brine, dried (MgS0,), filtered and reduced in vacuo. The
solid residue was taken up in P.E-MeQOH (9:1, 300 mL total), the shurry stirred for 1 h at ambient and the
solid collected by filiration. The solid was died in vacuo to give the title compound (26.8 g) as an off-
white solid. "H NMR (400 MELz, DMSO-dg) 12.30 (s, 1H), 7.61 (s, 1H), 7.53 (d, J= 7.0 Hz, 2H), 7.47 -
7.31 (m, 8H), 6.94 (s, 1H), 5.23 (d, /= 14.0 Hz, 4H), 5.08 (d, /=19.0 =, 2H), 2.04 (5, 3H).

PREPARATION B10

2 4-Bis-benzyloxy-3-is0 1- Ic 20l

Step 1
Pre i 1-(2-4-Bis-be XY= - e



10

15

20

25

nmol ) and di benzoyl peroxide (75 wt %in water, 120
nmg) in carbon tetrachloride (50 mM) was stirred and
hold at reflux for 16 hours. Upon cooling to room

t WOP86HME%% the nixture was filtered, the sdGIHEB2006/001382
washed with carbon tetrachl o#¢de (10 m ), the organic
extracts conbi ned and the solvent renoved in 25 vacuo

t P ord 2, 3 bi s- brorm hyl -1, 4-di fl uorobenzene (9.0
e OO% as aI e liquid that solidified upon
S Bney d6F7.36 (2H, dd), 4.78 (4H, s).

6/ 1g%g85 PCT/ ce2d 001382 95 A sol ution of

4-tal uenesul phonam de (244 & 14.28 mmol) in

NN @f'met hyl f or mani de (10981 ) was added dropwise to a
vigourously stirred suspension of sodium hydride (1.2
Mggeriagigp4it % in mineral oil, 30.0 mol) in anhydrous
SNu.N- di rreIt&nyIforrranf de (60 m ). The njushtily € Wagy,
1str|rred1§b]h9 rﬁperature for 1 hour, at 110C for

1 hour ard %”hen fCooled to 60C and®a sol ution of
2.2 3-bis Bwlém@thyl 1, 4-di f | uor obfizdne (4.28 g,
3.14. 28 mml-,@)oniﬂeNl\l- di met hyyl f ormam deps639 M) yagnadded

dr opwi s sep ture was stirred at__60C for hour
*and t hen t?sm%g?#’( Aperature for It]igﬁrs. é

1 §ﬁih¥d?&5' a%thSﬁQB'@ﬁ \JﬂPpl%%@@ﬁiq 2 %@%glg H&k E{g%{a%‘éﬁmpped with a reflux

itioned betwee [ or onet

———

cof a%@ﬂPgvﬂrfbmb%cﬁcammrhéﬁawﬁhvﬁwémwéwn%l%@ﬁwt&wabmmﬂe 7

mh)\ﬂsrh @diledvint he g maammmwm)mnbm&t ©ne6thpidtiod) Tﬂhc
renpve

R S L T L A S

which via heresrertesvath et aceeitd (800 ik Toe crgahislayeniesrsenamtbd ewidiied over
3ol s.alsm 110 safvdu@ vk rém&emnﬁérmma graéstue 'thg%% rékldue which was washed

hsulf thl sai ndol i e (2.46 g, as a pale tan
Y g‘ﬁ t? d6) 7,82 (2H d), 7.43 (2H, d),
Q‘_gm.]t;of(ﬂgelﬂmdgm,bmﬁad% (4H, s)10512g36 (31!, s). Ms: [M+f4

m xture of
Y‘ﬂ@? d| f1 uor o- 2- (t ol uene- 4- $&6f4%nyl )i soi ndol i ae (2, 36
Nagre 7. 64 nmol ), phenol (2. 3Go@ 25.11 mol), 48%
rogen bromide in water Q m) and propionic acid
m) was stirred and hel "af reflux 15 for 6 hours.
pon cooling to roomtenperature water (50 m) was
ded and the mxture extracted with diethyl ether (2
J serviRanbitSojeayehzewns basi fied by the
add| tion of 2M SOdI um hydr oxi de and was extracted
ethyl ether (3 x 180 ). The conbi ned extracts
Bnﬁgsre evaporated to dryness in vacuo to afford
| uoMsPREINdol | AP 588, ng, 50% as a brown oil
| i dirfied—pon sta ). "H NWR (DMSO d6) 7.06
(2H,Ydd), 4.12 (413, s). M8¥ [ MtH 4156. 20 PREPARA C2
Syntboesi s of 5-hydroxvi soi ggl i ne hydrobrom de .~0O_\
CO2Me ~O COxH | KOH, MOH, C2Me C2H Ac20, THF,
MferialGhputs HCONHy, 210C ~O I~ H 1~ 0 OO0 BH,.THF, A

Co

8.No. Ttem Quantity Eq.
1. Compound of Step 1 Wg 1
2. n-Buli (1.6 M) 92.6 ml 2.3

1, Methyl-iriphenylphosphonitm iodide 534p 22
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S R LR o R B L L T i B T R S ittt At

1~ 11 \ HHer, HO, AHOI \ NWHBr A solution of

di met hyl 4-net hoxyphthalate (36.75 g, 0.16 nol) in
nmet hanol (100 m) was treated with a solution of
pWORLMNNEydr oxi de (28.0 g, 0.5 nol) i n watRET/GEBQ6HAI}S2
and the mxture was stirredgpnd held 25 at reflux for
4 hours. Upon cooling to roomtenperature the nethanol
4. Was remgyged fn vacuo and the WO 200%06139085 10 times
PCT/ 02006/ 001382 96 m xture acidified to pH 2 or
Meh@#tﬁﬂheig&phbdpﬁorﬁd:dmﬂ:ﬂ@(m AF) abdTHE/ {9l vere introducéddnto THE 3-neck RB
cai pgu oy 315 indﬁ%nelfaﬁd dn &I 8 or Qiirggsn !ﬁ&%&bﬁ&e mﬂdtﬂtb 2@ was cooled

under reduced pressure overnight to .
to (&pf eByLif92. 6@9 mas(gﬂgm d5apPise toflgdeaptipp mixtyre D%wﬂa% of A mip 4t 0° C
ThiVRdchidh St Gvas sﬂf}e&\!MRI @ rhib Mﬁ&:dﬁ:) furtidr Qe 2 2T or 3bﬁmr$)1r(2—4—BIs-

bﬂmﬁiﬂ’h&{éﬁm‘ﬁ%ﬁ(g@ T’él?1 ag%l%.ﬁ Eldg%l dmpylsméﬁa redﬂatm& n%lxtu:e bvera

perivd e 10nein &f0° §-andxhémeacyipitisateves giordbove@@higt BT. The b®grved of the
raal:t[an WMESI‘Q&JIJQ}' ".l.t]'..gft (]@]@Ja E@jﬁ?fn&ﬁ&ﬂﬁb {)l%mt ﬂiﬁ Q)aﬁg c&rkiﬂeﬂﬁﬁ, et

strirred refl ux hour s, on
(~1@%@D PALRAASS 1 the Frrttion adug: Aud e f%‘@nfgﬁr %’ﬁwdm@f Pﬁ‘ﬁﬁq/%?fs‘i’%“ give
a rééaﬁdJ @-HeQand { 19 vek AddaRS dBeowyide thidh was réflukgal73°dp for GRhinSbeghre

as_.an_o Ay
e g g 1 g« 88 Bl s Mt e Gy ot
wa.s Tetngfied wilFOredut @l pressuredn given refidud, wich rasiyrier mﬁpéby column
o id % HoRein By ol ) and formani de (175 )
was stlrre and held at 210C for 5 hours and was then
Quartityaitel ploduce@itdinetto r odRBsgenper at ure overni ght. The
Yeﬁ&)l id material was fi.ltergdiff, washed sequentially
Wwth water (100 m), 50% aqueous acetone (50 ml) and
Naiieet hyl et her (200 m ) andl@¥¢ked dry under reduced
Copessure to afford 4-net hogypdeedhal i mde (21.3 g, 77%
as a pale yellow solid. "HNVR (DVBO-d6) 11.15 (113, br
Stepp, 7.74 (1H, d), 7.33-7.28 (211, m, 3.92 15 (3H,
S). A sti rred sol ution of 4-nethoxyphthalimde (213 g,
ne;l hydrous tetrahydrofuran (425 m) at OC
treated dropwi se with a solution of borane in
fhydr of aran (1M 340 ™~ 0.34 nol) and the
tlng mxture was (gfirned and held at reflux for
ture way pled to 0'C, nethanol
F VVaSE’@d ed dropw ol  owed by 5M
chI oric acid (150 m ) Jand the m xture was stirred
20 dP%M held at reflex for @Hhours. Upon cooling to
roomtenperature the organic solvent was renoved in
Mapegighinputst he ni xture was diluted with water (750 m) and
syas extrggted with dichloronet hane Qganéity/S50 ®yl ). The
aqueous I basified . to pH 12 above by the
L additiorf ‘%ﬁmﬁﬂ\%@g’&“ ﬁ’?wa%"fz‘r# , >]<?$ Bcted vith
2.di chl or Gateeblane (3 x 750 m) and t hé2Tminbi nedﬂél)mr acts
3 vere evapormiifthd Qadkyness in  vacuggto afford
5- met hoxyi soi ndol 'ne (8.34 g, 47% as a brown oil. "H
TuMWﬂﬁhe nZy1d-1Giddpkopshy Thenzad® (18.5Hin (ethiehol (15 mB inf500 it

i 5 e gietaet b Byl o st e M tyttopnae
at BB ferfGdolbe mgs.msb aeﬂuacﬁaﬂnznﬂ@edm&%%ﬁ §m¢fﬂéaxaamr°dm
R, Br@bmpi&ioh it BREonlBIR Wastilekdd Qﬁbugli)@ﬂ)dd BHCHLR: BB bed was

tenperature the solvent was renmoved in vacuo to

af ford 5- hydroxyi soi ndol i ne hydrobrom de (11.32 g,

93% as a tan solid. "H NVWVR (DVMSO-d6) 9.63 (111, br

s), 9.32 (2H, br s), 7.18 (113, d), 6.79 (113, d),

6.76 (1H, dd), 4.42 (2H, t), 4.38 (2H, t). Ms: [Mrl ?




10

15

20

25

30 136. PREPARATI ON C3 Synt hesi s-of 5-chl ora-2, 3-di

dro-1Hisoindole ----------- - --- WD 2006/ 109085

PCT/ GB2006/ 001382 97 CT NBS, (PhCO)a CC" del Br Br
THHR0G/IAMBE OVF 48% Har In H2O, { C ' PhOHT/ (2060352

a O NH)e A mxture of 3,4-8 nethyl chl orobenzane

(log, 71.1mol), N-bronosuccini mde (25g, 142. 2nmol ),

Waﬁhaig wifheohsnsl (3 0hmboXhegalvinh wassgepveddmérrdiced premsre togdiveaxmde product,

whiBh WA bl afuctCia¥ dORkxt bl achl ori de for 18 hours. After
cooling, the insoluble mterial was filtered off and

Quamtty etkhewroductabgimad | anount of gEmddHon tetrachl oride, 5

Ndtag filtrate and the washi ngg,were conbi ned and

CcIoncentrat ed under reduced (g)ressure to obtain 20g of

T bi s- br ononet hyl - 4- ehl or’®!BBHZene as a pal e yel | ow

S@'H product as a nmmjor conponent. To a suspension of

% sodi um hydride (3,0 g, 0.125 mmol) in mneral oil

1t Y- Bliso QVSethMEne (100 M) was dropw se added

a solution of para-toluene sul phonam de (5.6 g, 32.60

in 30 M of DM ower .1 hour with vigorous

ing at roomtenperatufe. After the addition, the

e was,cirred 160 hour at room tenperature

ot her—t—+dur heati 90C. To this m xture was

/e drop(?\ﬁoge a solutionzo
1, 2-d s- br ononet hyl - 4- chl 04, enzene (49, 14.18 mol)
in 20 mM of anhydrous DWP at 60 C and then stirred

MRS Rt at roomtenperature. The resultant m xture
was poured onto ice and the resulting precipitate was

SHYI 1 ect ¥y filtration. The preci piQueray was Bmshed

Lwi th I N &sepraghbeasdne1,agiol, 5% sodi ym£L£arbonaie and
brine t ), filtered aporated to

2 give 2. ?ﬁ“&?ﬂf‘%%%?ﬂ%z 15 W mi6

3. ('t ol uenedtisitibhonyl ) - 2, 3- di hydr o- | H3sdRndol e as a
ale vello [ MG, . [ MFHL+ 308 L of

B GGt S ol o ibsthemiade s i g notagepo s 25

mishigln o¢ck BB Meskaduiprad wish areflichademserciid & intbt fafnitrog@P4otmosphers stirred at

O [ .opi.oni c acid

RPN, Ofe 2085200 s T B0 BUSRUR Sy St o G or 0. 0n

coppletion Lhsoqien tepiets k3 0Rmbt vias addprdis the rdaerion chixire WhiglOwds stirfed at RT for

4 Wiafoed, The tbadtich Mb@ireaasteXiaG@d Wit dihy Dk 00 BiANA wasBRIGHAEE. sodium

: s.basified wth aqueous sodi um .
kBl Bt N B o403, AP bl aB8 o D0 B St e i
by {Tht £07 tape/n-hegane, maductdiet0. ShvaBhe sdveoiwss ratoedl undd rediied pressure to
give & beBueDWRICH Ads FivbASy piliifidd P bl dirothio i@ :

stirred for 15m nupggg bgfore e\?apo?gi{hf/;&gl ’%‘ﬁﬁfé’?‘q&#&m"
Quartigref the pedwpaitzteing Wit h tBkgene three tinmes to give
vidlg 39 of 5-chloro-2, 3-di bydﬁ@yji soi ndol e

hydrochl oride as a black sol'td, Ms: [M+H' 153-15
NaEPARATI ON C4 S n 5- ito -Sdifet hox -2 3-dih dro-1His
Colowe WD 2006/ 109085 PCT/ GB208&:ted1382
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98 C NBS, (PhCO/),, C4, A 01 Br MO MO Br Acetone
PVMB-NH2 Water NaZCO, Cl | TFA/Anisole C \ ryPMe
Mao Mao A m xture of
1WORNGARES net hoxy- 4, 5- di net hyl - benzene (3 gCTIGEZE6/001382
nmol ), N -bronosuccinimde (698 g, 35.3 nmol), and
benzoyl peroxide (0.100 g, 0.41 mmol) in carbon
achloride (40 m) was. heated at reflux for 18
After cooling, the [nsoluble material was
poVed by filnBrie€dhorfinOngshed with a small 5 anount of

_R}Or 0- 5- et hoxy- benzene
Sgn (Pnponent. NS [ MEH * 329

A solution of 4-nmethoxybenzylamne (2.4 g, 17.6 nmol)

Mhtgmaﬁggtpne (110 m) was added dropwise to a mxture

S 1, 2- bis br ononet hyl - 4- chl or o- 5- met hoxy- benzene

ﬁ?{ssuned %heoretical, 17.6 nmol) and*@Hcos £12 g,

1114 mmol }-(3; %Damcbtwﬁeﬁamﬁmh@mmw Bal) then

astirred ﬁtnzg;l(ggmﬂﬂenper ature for 2 hou ﬁqlo angl
concentrated i n vacuo. The crude rraterl a

3di ssol vetPFH"BEABARE et at e and ext r actBe wi t h3 2N HCl .
4.The aquedusonktdlyer was neutralized w tdongodi UNZO times
carbonate, extracted with ethyl acetate (x 2), dried

TqavpER Pt bffef-dipsiiony-Arisptoryhhenylomen(3 ) estenitile (60 mi) and

po%.sliiﬂl Aftondke (106 %ﬁcﬂy a i-)ﬂﬂ(l'ﬂmﬂﬁﬁ &QR(HB bap E%Jlﬂpad’z\m& aq'bﬁtl\/tqs:ﬁeuser and a
' S o ngt?eﬂ?ngr%‘?l&mng# &1 O TRs e et o SUTY ob%R for 16 8. The
PT@' @Nf@ﬂ@ﬂﬂ@immahmmﬂﬂd AT 026 By Avfrtisytng, pebdidet B0y Oa-cddrpletion,

acetbrﬁtﬂle@.qgcﬁlo&eﬁ q{;haﬁgaugéfbges% %lte? (1 o&éﬂ)%@a éméﬁ é&ll&?c(slga&btmed and

roaceti c acl heat

th tf&ﬁu “&em #%‘fﬂé%ﬂﬁfﬂ%wwngféw@? ml)nil”'termw dayer was dried over sodium
sulplyand. (Thssobient wad lefoved afidet ©Ruced pidsstfeio YiSa 103IduR &F wieth-ldfRdte (150 mI)

was G348y BRRE ég%d%%th toluene. The crude material was

partiti-one ween DCM and water, the aqueous | ayer
Qdm-&ilﬁ’% Wrddfict B¥ethdax 3) thenSI%vaporat ed and
vikg evaporated with toluene to give
9 Chi or o- 6- et hoxy- 2 3 di hf&P & | Hi soi ndol e (256 ng)
Nagige gr een crystal s. 1 [ Mrisblid. 184 20 PREPARATI ON CS
coRy¥nt hesi s of 2. 3-di hydro | HjogQi ndol - 5-yl am ne
trifluoroacetate MO N2 1& NBS, CCl4, Ba O OB
S5tdN@21) TFA, anisole \ ryHa 2) OVB-NH2, Net,, Calla
TFA H z) P&C I\/b(]—| H1 A solution of 4-nitro-o-xylene
24Rishenzyioxy(J-idoprepilbbenizpic ggi¢ bon t et rachl oride (150 ni) was

treated vvlth N- brom)sucm nimde (36 g; 0.2 nol)

f ol d by benzoyl pero (1 g) then heated at
shoef LUX overni ght.

dloxane

NaOBr

Material inpuris:
H.No. Item Quantity

1, 1-(2,4-Bis-benzyloxy-5-isopropyl-phenyl)-ethanone 7 g
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25 The reaction was allowed to cool to ambient
tenperature, filtered and the filtrate evaporated to
give 32 g WD 20061109085 PCT/ GB2006/ 001382 99 of
cWO@e0s10988%i s- br ononet hyl - 4- ni tr o- benzene aFCa/GR3YIcI0e1382
oil. The crude product was d#ssolved in benzene (200
m) then treated dropw se over 30 mnutes with a

Zsol uti onSefurhypdiromitihoxybenzyl am ne (15 18k jn veand 100 ml
triethylamne (27.85 nm) in benzene (100 nm) then
*heat ed aPiB®E for 3 hours. The reaction @3l cool ed,

P glheed with water followed by saturated sodi um

B Carbonat e. The organics were extracted 5 with 2M HC

Al S o 0, SO OB I Bl oo
mE@@«&l Srnal)? apck Rlflagk qauigped Eﬂ)ﬂﬂ by Jpbiogledte 10Te and sodium

hylpbtrrdmﬁﬂeqﬂb b waten @0 £0] weBdded: f'ﬂlh@féﬂd’ti@ﬂiéﬁﬁﬁ’d/wﬁ lstitteld DerMiHe Bt RT. The
uct ¢
S din et a0 A BOLUEL U BB Y gogprecn

soéipm bisulphite (7 £) was added to the reaction mixture which was cooled to 0°C. The reaction

m&Fﬁezwaé«ﬂ]dﬁ ﬁﬁﬁﬁé@% hemzyd B pm Ia-,ﬁm&e@wﬂi Jﬂ%@fu@ﬁlﬂe Sh)b 39 aRfwashed

r
fszfp Tﬁs mgaf““é@”’{‘ﬁéld“‘?})"“‘”é"d@@‘ gﬂfg "h”e"ﬂﬁw(’*‘-"fFP‘“’“‘
m?dd)qdu@d Qﬁssuri @0 givktd restdue, wBick @as(f@tHer i3)ifieddy ¢@uh@dirontjography (Si0,,
10% ﬁéAgh(l%F, 2- (2, 4-di net hoxy- benzyl )-5-nitro-2, 3-
Twy dr o- H-|50| ndole (13 g) in TPA (18 m) was treated
Qubfitiof B HrsiRbtebtaiedy] ) thep heated in a GEM mi crowave
vyt hesi ser at 120C (30 V\a hg) for 20 mnutes (carried
Gut batch wise, 6 tines). ti'eactlon m xture was
Nggwraipor at ed i n vacuo and t héeliesi due partitioned
cd@f ween DCM and wat er .. The gpRin®ks. | ayer was separ at ed,
vvashed wi th DCM (x 3) then evaporat ed and 15
ARG ] one O—I(x3)togive9.8g
‘ ' HTsorudol c trifluoroacetic
thﬂAmClaS a beige solid, "H NWR (DVMSO d6) 9.85 (2H,
br s), 8,32 (1H, d), 8.25 (1H, dd), 7,70 (111, d),
&M@ﬁ&]ﬁﬂl&hﬂ;ﬁe@ (2H, s). A mixture of
5-nitro-2,3-di hydro-|1 Hisoindole trifluoroacetic and
salt (9.8g) and 14 %pal I adiumon darbon (I g) in

met hanol (75 nl) hy it §tféndted odm t enperature
and pressure for ours, The 20 ion was
filtered through IlteTm theflltrFae evapor at ed and

re-evaporated with tol uene to B‘T“&/'@”B"'F 6 g of

2, 3-di hydro- I Hi sai ndol - Qayk-aRs,i ne no
trifluoroacetic sal trroagwest. dar solid. "H
NVR (DI\/BO d6) ﬂ%ﬂ?ﬁ‘l “T, br s), *i%@(m d), 6.60
(2H, 5.35 (2H} br s), 4.40 (21-% s), 4.30 (2H,

s), PREPARATI ON C6 Synthesis of
A Bixpundf o Pidifludrovd, ikt TeeRzeBs (@12618,50 0 mrinkd!)| N-drandbelceinimide (10.68 g, 60.0

mﬂdnt arna fobtb W E@J és Wm agr, 1@@@%&%‘3}%&%& (R8P vas stirred

m&ux 96 h@yw qqn &7011@@9%3&&@@3 Nli:@ry wg9 filtered, the solids
wakhdA\ kil carBddEtetrdchiofide (TOFAY), e koghrie extddmco¥biAéd andShOsolvent removed in
vaeuo to afford 2,3-bis-bromomethyl-1,4-diftuorchenzene (9.0 g, 100%) as a pale yellow liquid that
solidiffed upon standing. 'H'NMR (DMSO0-d;) 7.36 (2H, dd), 4.7 (4K, s).
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Steps I and 2 were carried out in a manner anal ogous
to that described in Preparation C5 using nethyl
3, 4-di et hyl benzoate as the starting material. WD
260600809085 PCT/ GB2006/ 001382 100 A m xt ur @CFGE2006/001382
2- (2, 4-di met hoxybenzyl ) -2, 3-% hydr o- 1H i soi ndol e- 5- car
boxylic acid nethyl ester (4.65 g, 14.2 mmol) and
A |splption pfiglepnestipbinanide Chifdds, 428 6®D mBtN-dinkthetarinemi)ie (10 ral) was
adﬂed]dréwaEHET dﬂg{ S{Ltﬁaq s{fgpénsmly\%t:&t.lﬂl ﬁlﬁtﬁﬂeﬁ; %%m‘rt % in mmaral oil,

e ature over h ase were
30 ARED T By rﬂlg% ity ortice 160, mb- Q@i gves sirired ot room
fﬂm@a@ﬁ fon 1 \hewr, VIAP6Y fat dowr thasethnmvmpled &t @dC ahd £ sduaioN\bf 2.3-bis-

br&:ﬂiuiéﬁﬂel a(-aiﬂ&}nber&eﬁy (4] Q&' 8494 mhhﬁ Iﬂr S H_y Iformamide (30 yal) was added

|sm

d t
o, Bt O FR %F% s B o o omppppprtns o 16 hows, The
solyent pisa¢thaved i 8200 hnd R resfiue part)tl,ondﬁﬂ%‘t@e(nﬂmllluﬂameﬂ:u@ afAINI Kyd}ochloric
acNCrhb ), aet Obhs quaraacd 2RI with) 53 g'tag xum ca}bona scrglhon._. the
stirre roo er at ure overni en evapora e
OTSARCR TP ﬂfﬁ*ff’eﬂﬂa B goEeveddy vacrs. desidge woscingedpwithadiethyl ether,
filtgned| agditther adlidel Shlﬂdclﬂ:@y uniee EuCHC ple@iie ! toWarErd elpied'lﬁdoﬁ:dz-(toluene%-

sul\P@ﬁB]&ﬁdHHHE . &rg 566) Ay pﬁg e ()& S‘%f%nvﬁ{kg:g i ap:ﬁf/”i ?%@ﬂ‘ T3 @H, 0,

m chrt

t
750 b e Bt 426 8% & ML GEAOS 1 g of
be 1H dol
A bisb DSty 0 St ot 21
mWS(’/@WQ@@@}-omd@g Waen @0 fldtdnd prynion: il (4 b, wasljtired arﬂlald at reflux
for(GJhbhrs dgi:)on cé’bhﬁg’sto(rﬂdfh ﬁlhperatlge @ﬁer((ﬁﬂnl) % adﬁedzaﬁd &1@ }%xtlﬁ'g é:xtracted with
il %6@@?@1 "zaqgﬂoaﬁ Rpe 5. Dasifier] by fhs adefition) of YL sprraphyditokide and
Wﬁ;;’:’%%td&ﬂh@nﬁﬂr«l x(090 ml), The Z&nﬁiﬁ’ﬁﬂhhﬂcﬁ vﬂfe}’eva_ﬂdﬁteﬁz@dryness in
va [7- g q wr i pli I !
p i ool BaPREINAS B v o B Solollen e fhagiog. '
S%Qﬁ%eqﬁé?lﬁrrd@ SRV Gnas: UW‘EJ rlé%\ctl on was quenched
%ﬁtl ous addition of saturated sodi um sul phate
then diluted with EtQAc (40 nil), filtered
8 i by dolin& MaRerated. Purification by flash
col utm chr omat ogr ap y ot hen 5% McOH / DCM as

el uant) gaveo34Q COH
2- (2, 4- di net hoxnzyl )_Mﬁli‘_ﬁ.hol i @ yl net hyl - 2, 3-di h
ydro- | Hisoi ndol™& agp.ie pal e brown gimeoeP0 A mi xture

of
2- (2, 4- di met hoxybenzyl ) - 5- mor phali n- 4- yhnet hyl - 2 Sdihy

droII—|-|30|ndoIe(34 g and ani sol'e 50 1)
trifluoroacett 1_&!55‘3‘3’“9\@ at 130C in a

CEM mi cr owave s I'ser for 1 ho n evapor at ed
and re-evapor atgg W bh toluene. The resiiue was

partitioned betwden CM and water. The water |ayer
was separ at ed shed with DCM (x 3) then evaporated

and re-evapor W|th ,;Ephggne Ho x 3) to give
422 ng of NH - HEr
5 nnrphol|n 4 yl et yI 2, 3-di hydro-1Hisoindole 25

E)ttJ(luor tate as a _brown ?um 1H NMR ( DVMSO- d6)
As ‘5“’% ety t"g’jl’l’h'@“%(?’é-%-g’ 0pp mal) in metEmOt1005ml) yad treated with a
solutiyn, of potasSiurh dfBoxide)(28.0lg, AF-rdo)30 whigHi50 ﬁij) andkhe RibRurSRas(sebedbnd held

at rél%’[% :l[bi &%\%r%\' 7 t E'ing @3 rocug ‘temparaﬂlm%a meth 51@3515 removed in vacup and the

1- 2, 3-di hydr o- IH-|SO|ndoIe_5 car boxyl at e
trifluoroacetate O TFA. WN ? 30 A sol ution of

2- (2, 4-di met hoxy-benzyl ) -2, 3-di hydr o- 1Hi soi ndol e-5-ca
rboxylic acid nmethyl ester (215 ngy) and -anisole (200
) inl m of TEA was heated at 140C for 30 mnutes in
a CEM di scover
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30

m crowave synthesiser. The reaction was partititioned

bet ween water and DCM the water |ayer was separated,
washed with DCM then evaporated and re-evaporated with

t WPoZeneaoWIsVEOH (x 2) to give 105 WO 2006/ 10 FETB>E2006/001352
PCT/ GB2006/ 001382 101 ng of9%4d he title conmpound. 1H

NVR (DMSO-d6) 9.70 (2H, bra), 8.02 (1H, s), 8.98 (1H,
mpfure agidBigd (o1 2 ot below Hy B addRtloh of Y hydrodiBori¢ did. S“)xq soBd Bi@ierial was

. ﬁl(c?ehl f@)wasf&ﬁ?ﬁl&%dcgmkeﬁ JJ_' %\q duged preSsure ova it Ebl ?.fford 4

OXV: b)%%%/é’)gt' soi ndol e %_éone
R 40 SERTHGR e [NV QNIRRAR T B 9 774
(lﬁgi) 7&23’@5@@@,,3 84 (3R OhMByBRETVIBAM ne (0.43 i, 3.31
) and acetic acid (3 nL) was heated at 100C for 4
AWB‘U pdyeripp §4 Gl v @ddpd do amiivve ¢F toneBeoairhthilig acidi (PUS @d0.16 mol) in

anWfdedis R HrofR@A (160)m!) dnd Ehevhikiu® w0 kttifled A8 61O bt 1@84xE8r PYours. Upon
co%fllq:!gtt %to{n%hcpamgeuhtﬁ%so%%tdvaw rémq t er #ﬁ@(&ﬁ‘gﬁw h%fl c0§|h ydride
(278 B1,99%) 25 9y off Whitersellid. d‘al)Nm @gsq-gms 02 (EY, ) 7.5 1H31),77.4pY1H, dd), 3.97

(Bﬁ,%b'le[M+ﬁ]+&996 86 (211, m, 4.63 (2H, s), 3.71 (311,
M5: [MH'] 282. PREPARATI ON.C9
A maﬂﬂ;rd Dﬁ)%)wtﬁoxﬁrﬂ:ﬂﬂhdanhﬁlrﬂom L] kgelhhi/:h@l} 4ol formamide (175 ml) was stirred and

o 0k 08y AR s Gt e o
mﬁﬂﬂﬂb‘”% ﬁ%tﬁfﬁ'f*)? b dravatib Isﬂe‘ﬁﬂz%ﬂ i 5% aqwpow acetgucg50 ml) and
didily] e |(J00ailpland Gdkbd dr @hddr {eBuced Jreds tohﬁaaﬁennaﬁoxﬁﬂ@aﬁ;ﬂﬂe (L3 g,

773")l s{}%‘d{e ellulj(lglﬁfn rﬁijqiéfa?q? .c?i%‘l!sf‘@]‘f{ gr 992 ngﬁ)ég g.éjjé{&d;@ﬁ, ), 3.92

3I'Iﬂlsptratl on, vvashed vveII wi th wat er and dried to give

the tit] " HNIVR O-d6
g oo EREHan e e V12 oep bty oy s m s
0°@ s §2aB0 dfopwite with)  scstio of Hokdpe uh)twawdmfur@qm, 840) ml, 6358101 and the
00 = e O Rl ol i i

(1 38D Qrﬂs(fﬁl WW@{?YW yy 5M hydrochloric acid (150 ml) and the mixture was stirred

-en@ helbsthefloy f@t3touy.) Upsohoxlity 6 S0m RigpkRtuk, (e @dz@RSolvét Gas removed in

vaeuo, the mixture was diluted with water (750 ml) and was extracted with dichloromethane (3 x 750
ml). The agueous layer was basified io pH 12 or above by the addition of 5M sodium hydroxide,
extracted with dichloromethane (3 x 750 ml) and the combined extracts wears evaporated to dryness in
vacuo to afford S-methoxyisoindoline (8.34 g, 47%) as a brown oil. 'H NMR (DMSOQ-ds) 7.13 (1H, d),
6.84 (1H, d), 6.74 (1H, dd), 4.05 (2H, 5), 4.01 (2H, ), 3.73 (3H, 5). MS: [M+H]" 150.

3-Methoxyisoindoline (8.34 g, 55.97 mmol) in 48% aqueous hydrobromic acid (100 ml) was stirred and
held at reflux for 16 hours. Upon cooling to room temperature the solvent was removed in vacuo to
afford 5-hydroxyisoindoline hydrobromide (11.32 g, 93%) as a tan solid. 'H NMR (DMSO-d;) 9.63 (1H,
br 5), 932 (2H, br 5), 7.18 (1H, d), 6.79 (LK, d), 6.76 (1H, dd), 4.42 (2H, 1), 4.38 (2ZH, 1). MS: [M+H]*
136.

EREPARATION €3

Synthesis of 5-chlora-2.3-dihydro-1H-isoindole
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OHNpON/ I I/ VO Ow Ow
1- (2- Brono- et hoxy) - 2- net hoxy- et hane (107 ng, 0.58

nmol ) was added to a suspensi on of 4-hydroxy- 2-
(wormedshoess benzyl ) -i soi ndol e- 1, 3-di one (150 RAJ/CEX0GR01382
mol ) and pot assi um car bonatey (200 ng, 1.4 5 mmol) in
DMF (2 nmL). After 3.5 hours, a catalytic anount of

pot assi um i odi S~ adqedencd LEN © er 17 hours,

the m xture wa%d tﬁ—g‘e&ﬁ@te haur s, an

addi ti onal anount ©Of "1-(2-brono-

et hoxy) - 2- met boxy- et hane (20 nGwn,iarlohir ) was added

and the m xture maintained at 60C for further 20

hours. The m xtyre was co Bt eg. i ) vacuo then the

resi due was take i) é%&%ﬁ'éet aa washed with

pot assi um car bona ol ution and bri &, "The organic

phase drie SA) . and. 10 congcentrated .to.giV
ABrian ot FEaEs e G} el R g foide ol 14 ppmon, s
behivA rerveklt enlcl g, @4nmis]), Adas (Ehied in 30 mUof48hadh wdackigide for) 18 hours. After
cooli tngolub ag Yiltéted a gnidil amo carbon tetrachloride,

Zhng%h.?m?o? %e%ﬂtori@ tdd Bt B3 vkl wil a sothil drhort b cafbh

4.37-4.34 (213, rg 3.92-3.89 (2H, , 3.77-3.74 ,
Tlie dijtrate alq? the Avaghinps wers ct%q.\ed md cogqc%ateelgi regm}c_ed Riggsurg m_l_c,tﬂmn 20g of
1,366 broRMRARAEhIGIN- beflzdneiamepalecyeHdwenillpreddet aa wajorabmpunenet ho

-i -dione ONI ON7;, OH Mao O Meo O Ma2N 15 Owe
T\vispansianef 6% sadium hydride (3.0 g, 0,125 mmol) in mineral oil in 80 ml of anhydrous DMF

(180 x(.ig wis a}bﬂlmiaflhﬂdad «albemrzoyzaloi %ﬁ-ﬁﬁﬁﬁ?ﬁﬂﬁh&nﬁlhﬂ@ @l e azlﬂ.e(ﬁ;ﬁblpmao ml of
.01 mol )... 2- di net ami,noe. .chlori.de .

DY B AP P eb TRt g O BRI ARG pogu g i vessied
for birdoos o t4r@BQupend gnofer Irhopd hpating at[BIAC. Tofthisimixtyye waspddeddeppwise a
softbioBR G, 2L brdBon@i - R chloF\BenBinX 44! £1.1¢/@SndDOR €6 B bAInBRIrdud DMF at 60
vacuo, taken in ethyl acetate and extracted {w ce

C\/ﬁ"g H“"i‘ N“'ﬁ? GYOUHT 8 100 SEPEFameph ci° JE ERTt BB PUROEe ice and the
resvittle plocigiiat: 26 colietthd Boiiliratiop dthe seéipitwiecan bashed witta il hydrochloric acid,
S‘ﬁggdfuﬁcﬁmgnaw EL&}?I;EE Bh &RE %Qéda()j &iﬁ;&é&hﬂng Fﬁpée}&méﬂ? Itégrg 2.8 g of 5-Chloro-2-

organi c_extracts were washed Wt i d
(iqemect-mRIPhomyl-2 stk ikipoipdole gs ypalrgeliopesolid MSa IMHHLHEN d
2 619 f.f-whit Lid 1H N .
e ono o sl Lo 50 ot s of o
43¢/ lysrobrginic agid Bnd 1.4 ml of gyopiogic 4gid, apdithen. miggiye wap hpgted(ap reflux for 6 hours,
THR Jresutthndrdactigd nixtute wk, dlided WL 1008 ot w%sr@d exdfacted fwiceAwifh /50ml of ethyl
acé;éé%‘h%tr&fﬂ-réé%ﬁg%ﬁéd 5’1211 aqll.}é%ts Jmli\{lltm'_“hydmx:i)’tgssblugo% and extracted with ethyl

ac@tdfhebe Bmpse Theaxtyisewmams pincepr@t@d and the e predietyas difutad owith M HCY dioxane

anll HHRY B 3 5ifindlb AR fore evaporating the HCI and thén ré-svapdrating with toluefie thres times to
--- WD 2006/ 109085 'PCT/ GB2006/.001382 " 103 .
give 0.3g of 5-chloro-2,3-dihydro-1H-isoindole hydrochlonide as a black solid, MS: [M+H]™ 153-15

PARATION C4

5-chloro-6-methoxy-2.3-dihydro-1H-isoj
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At L L P SR LN A S -

ON\V / ON\ / OHO- Mo _ O--~MO OM O WA

m xt ure of

2- (2, 4-di met hoxy- benzyl ) - 4- hydr oxy-i soi ndol e- 1, 3- di one
(WOR00¢(§02085 00 nmol ), 4-(3- chl oropropyl ) nor GYGEE6/001382
(160 ng, 1.11 mmol ) and pot ag%si um car bonate (350 nyg,
2.5 mol) in DVF (5 nL) was heated at 60C for 18

hours. The nti S s bS] o, LI etate and
extract ed thh -I—N-h-y-e’-r—ga\%q-l-ori | 0y, The
agueous ext mact e made basi c We®h $ol ™0 pot assi um

carbonate and extracted with ethyl acet Tte The

cato vﬁq@.{qm\/g SO4)

organi c extract was washed with bri n@w
and concentrated to gi ve a yell ow soll d ith was
recrystallisgd frommeth glAm atroI c. h et hyl

acet at e/ chl ort rg.lﬂ’_a_guLe pnﬁpﬂpound

(298 ny, 68%Qq of f-white squ.jaO 1v"
( met hanol - d4)° 7. 7o (1H, t), 7.41 (1H d), 7.39 (111,

?‘Q’ﬁ“ g‘?lz"hit’%%‘m("%’?" t ‘i?‘“”‘gyjlg%‘% 4 é’) ‘1}??9 l‘gbf?IBOSt'ﬂngEdE 63 g

353 mmd), 681 {ehdoy| pergxjde 20.80D g 2.4 minpl) imPcafiOn (etkdohloridg (40 2i)Okas heated at
reﬁ%@fgr 18%91)1‘3 A coLlMEH]:é" fhigbluble %Hﬁ%ﬁ%’w@@ ﬁﬁm’&cﬂ’l whthed with a small

xf@*)b% fﬁ%ﬁ‘i@\lPF‘d'? ﬂaiy e Aleteozvmarated Gp S| Te2-bigdpinometipji4-chloro-5-
mbikgxy-bengdne ps andil \phoduct AsSndzjor Cddponwat. MS: [M+H]* 329
2{ 4- Met hoxy- benzyl ) - 4-[ 2- ( 2- met hoxy- et hoxy) - et hoxy] -i s
A§Plpiga obd-pelogbardaginnG.4rg) 17.9mmel) inesttyne(hid) ml] Hax gddest doqpwise to a
mittuteoral ﬁ-%—ﬁfbh\@hhﬁﬂ-4%ﬁlofdﬂ‘-ﬁéﬂkbﬁ} SdnbiAk Qésbﬂﬁch )’cﬁ’d’oi‘e@i&l | 1r7 6Ttakgol) and

G0z g 11 7RO o Gl HB S V2P T B3 RS Sondlombordtire for 2 houns

angl Sorkeniyeted in Vépso. Fhy trudegnajsais! vak dissolvedoio iyl apatatq and exgtracted with 2N HCL
mthaﬁua&eaye%; h&ﬂfz@cpmtﬁ %utﬁlg:ﬁéa}ﬂogs@e qtmee@a ‘%gth (e (s 2), dried
(Nfﬁ'él%o % |de solutlon Ef

) SRR ot s it %@aﬁ-mrtawmawmweqewp-za-dﬂwdrc»

llaﬁencbteéﬂamdétﬂmmshémmmﬂ Mee[MER 3 i rred at r.t for
15 mnutes. The solids were renoved by filtration,

A BB S Piorori S ekt el ximolar{e10me) e ansole
(OGfij iﬂ&nﬂdol'da&eﬁ& 8cid @Vﬁl) Qrad Eaiicghllelsw @blwy\f&% 463D &2 BBV Qiscover

an rt r ﬁg‘g washed with
oo R 16 B0 RUAES T SEobieied B op eppratebidploene. The crude
magTFDWIspartioneddetwamoD LI bl etk et dyesves Tager afafited dvith ITECM (x 3) then

ev%ﬂul;alteg aﬁ@ﬂ%@ Hms(i & tHHBne? %@ﬁr 5-3151& B"lné:glﬂigi -%o%ﬂi—ﬁ%mdole (256

m@%“{‘iwmls U\é+ 8 9(411 |_ d), 4,33 (213, s), 4.28

> oé 23 (211, s), 4.18-4.15 (2H, n), 3.85-3.79

.67-3.64 (2H, m), 3.54-3.51 (2H, n), 3.33
Svﬁéjej:s o8 3B 1 BB ol ifReiARA Tl ONCL 4 - - - -----

-------------- / GB2006/ 001382
104
i [)
ID/ = 1) NBS, CCl, Bz,0Q, C%: NOz'I)TFA anisola pO@NHE
———TEA, H
2) DMB-NH,, NEt, Cobly (:\r:r 2) FA/C, MeOH, H,

A solution of 4-nitro-o-xylene (15.1 g; 0.1 mel) in carbon tetrachloride (150 ml) was treated with N-
bromosuceinimide (36 g; 0.2 mol) followed by benzoyl peroxide (1 g) then heated at reflux overnight.
The reaction was allowed to ¢ool to ambient temperature, filtered and the filtrate evaporated to give 32 g



10

15

20

25

, 4- Di met hoxy_benzyl) - 4- (2 di met hyl am no- et hoxy) - 2. 3_di
hvdro- 1H i soindole O\ / Meo O MO N O O~ Mee M2N

ove Owe

2wWP20u4080%fet hoxy- benzyl ) - 4- ( 2- di met hyl| anmi no-RETHEBRY0509IZ82

oi ndol e-1, 3-di one (201 ng, ®952 nmol) was 5 treated

with a 1M solution of lithium alum nium hydride in THE
of(cﬁndﬁl@-bﬁ-ti’ﬂmln):thy#ﬁlﬂ-hcﬁzeﬁe BOLI bt oil, , The cade Hreddchens dissolved in
beﬁ)a%,{a}@éb i eblll Ak Bl AP oohiRbA bt hlaredndlybenttamine

(1% mb prveirictndantien (2585 nm & enzenc (1 Q0 iy then hrated efdTCefer § Roupsg Ehe reaction
wad B6bled NPREAREH: Rydtet fbﬁmdd’d(t@\éhtﬁﬁed @ didin hicamotafe, TRlRganitOwde extracted

S XI de soI
wiftghea e £ 28 i R Bt i s ban Bl et baollnt U olBl Bl B0 =
2). eil‘ltvybomi@ed atfémarlmrext wem drigde(MESQDy peapypted shep rrugifieda by rﬂﬂ-'th column
chfoRftogragh diksiing W@ mm AsE, 103 wepe 1E1¢ rmaﬂea chitaidihg ﬂn{cﬂdnlﬁb combined

ang ﬁ"él’“?*}t‘f\ﬁ?t? Efmég £ e o S S5 SR e & browmn

solids "FaNMRAWNSOHs) Wﬁ €H, mg3.5eark de 625 GHJ\Q‘K 6551 d)6.52 (1H, dd), 3.93

NVR (et hanol -da) 7.24 (1H,
(4ﬁ%5§@@?m%rﬁslcﬁﬂtsj 9‘75@&635'78 (2(1mﬁ n)anoe 52)(11 1, (d)

2-0 49 inefibiy-benelth) 5-nito-1, 2-dihf @d- 1H-isbihdole3 (19 ) (id FIFAS)I§ md) 865 treated with

bl el o b o o A s i

oup batch wise, 6 hmas) The reaction mlxmre was evaporated i vacuo and the residue partitioned

beﬂm& mt{laﬁwmbenﬁwaler fhya{rammpnmi, ivishé Wit IPCME0 XM thenZvaposited and

re EV*‘E“E*’*EF SWM 9:) Btvp 9(8§ E%P i gr?o—c{\%%uhf}f\mlsnmdo%oroacctm

acid salizes @ beigesplics GH ABE @MSBAND- 2 b gtss FAHODSRRSHBIAD, RABIH, 0,

445" aatedeniiig.a IM solution of |ithium alum nium
ydrldelnHLr (5 m, 5 nmol) and maintained at r.t,

A tobiturd df Hraitrs-8,3- diﬂyéoﬂﬁxiouﬂda wifborhaaicedidt salt (b8l afidt0 % palladium on
mgk&llg \ﬁ} Dﬁ‘ﬂamglg& '(7%%15 Rod ﬁ&o@eﬂ&e&?%@ﬁ@{é& %mtéﬁ Pl%ere for 16 hours. The
ra"ﬁWr"@i fi](g-@edglgpqﬂ: |C‘.51|1f othqlﬁlms_ty ethqﬂ,&p@qe—eﬁyuwemm toluene to give 8,76

‘g dYERQRES IS difdal By lHaiGe adm‘ﬁﬂﬂuofdabehawsahms ety lbronvaabial 1 NMR.

ORS8N 1 U ADE RS BH L €95 8h o .40 081 4 U,
E@ﬁﬁgﬁdﬂéw et hyI acet at e. Concentratlon of t he

trate gave a crude product V\,hl ch was purlfl ed by

rret hanol Th| S affordedthe t|tIe conpound (233

ny, uas a red ¥_ 1H NWVR (et hanol - 25 7,24
(1T 1) #B8XB, koK t ne8 0 (cg,g,s a)zd)lnm-l ﬁmﬁ g@?ﬁ
';Qlll

(213 VO 20061103 8°5 PCT 006/ 0013} tE"‘1"05 s)

(2H, s), 3.87 (2H, s), 3.83 (311, s) 380(313f

o))
3.70-3.68 (4H, m, 2.54-2.50 (21-L mﬂ 2 49-2 ﬂ?UAIH,,'I‘HF
6) TFA, anlzole

2TFA. Hnﬁ N

Steps 1 and 2 were carried out in 2 manner analogous to that deseribed in Preparation C5 using methyl
3,4-dimethylbenzoate as the starting material,
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(4H n) 2.00-1.93 (2H n) VB: [I\/H—I]* 413. PREPARAT
4- 2- -Metho -echo -ethox -2 3di d - -iso' d ACE-C,
HN DCE O .HC 5 Me A solution of
2WPA0GFR0%G%5) | v- benzyl ) - 4-[ 2- ( 2- et hoxy- et hox DCTETRINNGEP)1382
2, 3-di hydro-1X1-isoindole (480ng, 0.13 mmol) in
1,2-dicliloroethane (2 nL) was treated with
A i off @ rHijmhetiiybonayl)-8.3 ity dro{ B-ishindble-5-@2rB8ylicaeid] dethy] ester (4.65 g
14/if Ju%l) ahd TihGH @droﬁﬂé B@d&ﬁ}dn{té(smg,\ﬁ@%qﬁ{#?ﬁ(i 1ANEERBOH-H,0 (60 ml)
'FB"\Lére stltrre for 3{}1%& d sol vents Eu%\@[ od
W3 SHIET SHoPR SPRE Y S eHE &‘“Pﬂe‘ ?I"?l“‘fe EOHPD 3¢ stiring continu
foyT lmwarsi Bha rdatbting wasohpodied vitsh ckevapasited 9dh MaDI I tolienel(® 2). A mixture of the
crﬁddrzt(gatdn@eﬂ{dﬁJD 1j- 241 1hyd'E!> gﬂ&’lﬁol lﬁmsh&m i 49¢1d7lsrl§i§m(s]a%](’1 5 g 47

miybty pomhaint (20 i haui; BRAC B 45 o194 HOBYG0Sh 15yt in DMF
(Esmﬂﬁﬂ%stﬁ'éd §t2in temperatBe %m(g’ﬂﬂihgnﬁb)rapuﬂhﬁd ir] ivlodelr TH2 3Bidue was partitioned

e o iy B0y Tl Jul Rt el s e, s

(MeS04) ardsyaryrated. Purification by flash columm chromatography (2% then 5% MeQH / DCM ag
ehidnth) gavd 1.0k 68X FmbRGIF Yeny!)d, {-Bhyd o - 18ythdd 5 -RIP-moiphl ) yi-ghethanone

M§r&flltgﬁor g“‘:lég?l c agﬁigﬁc?gﬁ 2%)7 [?M ’n'g) ggﬁj @g@) ?%H’tﬁf% 3.85 (4H, 5),

3?/56(§H=W§a1'@d3%t3) 150 C under microwave irradiation for

S uted w th eth acet ate
A 551 B PR a2 i o G st paciaons (108
g: 80§ maoh) & WEKEF wmbmﬂatmgtnmngusyh@retm treated| vaithd dhiiiven @luminium

hy&%e@ol@t‘ﬂz RleB sﬁ*&'d a{ 1%%9 arahﬂegﬁég%ﬁg‘lt NG Faﬁé‘iog lt@:! CTJIE d by the cautions

t
ad%ﬂw? %ﬂi{ﬁ%&d&%&lﬂg s%ﬂ]ate icitfmn,dl)en dﬂ% w f}"@jpﬁ(% m]é,rﬁltgrf through Celite™
and evhiorded] FurifRhijonrby flad @hmd. chdmgtdgrbphn)(2% dief) 5%(1@&1—1 / BUM as eluant)
! , 85 . .
W%O%OOG 22%%1%1%5&?%@%6 %}lﬁ;ﬁr pﬁ%&a&?%aﬁ?&u-ﬁ{-ﬁomﬂdﬂ as a pale

brovpgumy | - provoxv) 2.3-di hvdro-1Hi soindole N O HN MO
21" FA, A |

A B e S e B e il e and

BHEOISQQ‘I" bl trtiifloragefoioididis enl) 28 Beatadyt 130C F6a @M Imicrowave synthesiser for

1 okt thén Qs RAEE bhLreR b a{e&wﬂh Pubnel it raitus %sg%aﬁgn&d%eégﬁﬁj\d and

heated at. 150 C under m cr I.rradiation
WﬂFPF-ﬁ‘f‘jLP eter layer Weg soparpicd: w&edd’lﬂﬁ?ﬂ% X0 ¢then greppRiyd andirpreyaporated with
tolgane] /o MeCOBRCt(RAIt Wi @ive 422 mg of S-morpholin-4-ylmethyl-2,3-dihydro-1H-isoindole
ditrifluoroacetate as a brown gum. ‘H NMR (DMSO-dg) 10.30 (1H, br 5), 9.60 (2H, br 5), 7.55-7.45 (3K,

m), 4.45 (45, 5), 4.45-4,30 (2H, m), 4.20-3.88 (2H, m), 3,70-3.55 (2H, m), 3.30-3,00 (41, m).
P TION C7

thesis of ethyl-2.3-dilydro-1H-isoindole-5-carboxylate trifluoroacetate
[®]

TFA. HN:I;)L?

A solution of 2-(2,4-dimethoxy-benzyl)-2,3-dihydro-1H-isoindele-5-carboxylic acid methyl ester (215
mg) and anisele (200 pl) in 1 ml of TFA was heeted at 140°C for 30 minutes in a CEM discover
microwave synthesiser. The reaction was partititioned between water and DCM, the water layer was
separated, washed with DCM then evaporated and re-evaporated with toluene / MeOH (x 2) to give 105



with water. The conbi ned aqueous extracts were
concentrated to give an oil which was dissolved in
met hanol and concentrated in vacua to afford the title
COHOWI8s a brown oil (348 ng, including FrEYEEMME01382
TFA and/or water). 1H NI VM (get hanol -d) 7.40 (1H, t),
7.03 (1H, d), 6.99 (1H, d), 4.63 (21-1, a), 4.59

myf o 113 £itl& Jompéund 1"H(BNIR. aszoAﬁ) b4 (lz.t-pﬁr sﬁ 202 (1m)), 3.88 A5 sB, 7%7 (1H, d),

(2H : .36 (233, m,
4‘{?@%"3}3%%@%?%39 525D o5 (211 m. NS [M]"
prEB R A TIORIARATI ON Cl19 Synthesis of
Z-Eirom)-Z 3-di hydro | Hisoindole trifluoroacetate O

4- -isfindpl 2 anal ogous to
5nltr023d|hydroIH-|30|ndoIe(des ri in

preparation C5 NH 111 15 NWR (DI\/ISO de6 ; (2H, br
s), 7.60 (1H 7.35 ¢ 1Y)y 4.65
(211, s), PREPARAH’I O Synt hesi s of
5- br ono- 2, 3- dro (o 0| ndol e Sr : ONHa2200C Br

15~ 2) SH. THF o¥® A mi Xt u of 4-brondiht|lalic
3 anhydride (25 g) in forrram de (75 nl)°Mpas heat ed at

A t%@c@lﬁ d‘f@{hyérﬁxybﬁtmms anh?'@%cfﬂ an ol 4 auesbit mnﬁ@&kyb&gymﬁﬁam A3 mlL, 3.31
rat.ur e cti,on wa e Wt

g B 20t 3 T T e 100 B i e e, e Sty oool and

dikafied Withveetes (20toid o The I\‘@-ttd'ﬂphd eids lvallectedl) fdtoatilae d!ﬂﬂﬂélwﬂbﬂ'l@ll water and dried

to é@ ﬁ§m@e cgfn &dng t‘%o mg,sms der 3R d]:ﬁlaso’-ﬁf’urﬂa (¥, s} Meg1 1 (11, dd), 7.28 (18

10 QS G- SAORIE DA P 11 e 5. M RS ) )
Ws THE (200 m) at OC then heated at reflex
; T_he react!.on 25 was cooled to OC then

4-]11*%-‘9_@1,4‘-%

was cool ed and tfhe” or anj.cs evaporat ed, NT e—aqueous

was di | ut ed™ Om) Lhe ex ragted¥wi th DCM
(x3). The aque vvas fied w tf° OH then
extracted with (XB) . oThe conbi ne extracts

were dried (MgSH4), filtered and evapgated to gi ve
6 99 % of 5- brorm 2, %‘dl dro 1H-| SOj ndol e as a dark
a ,d"gb- u;lethcscykefﬂlmgl)e (1.14mL, 7.6
15 mﬂolﬁﬁd (@dekt adly (5 ﬂ[.)ZwGas (hidthd ad}(]“C@or@E howkd. The Saxture was allowed to cool and
| . :
SRS A1 oYL B Sty it i el s nd i
to give the rg}g,cmch@ a3 £33%). 'HNYREBMS0-dg) 11.00 (1H, s), 7.62 (1H, dd), 7.29 (1H, d),
7.21 (1H, d), 6.90 (18, d), 6.56 (1H, d), 6.43 (1H, dd), 4.59 (2H, 5), 3.79 (3H, 5), 3.72 (3H, 5). MS: [M-
H314.

20 PRE 1T
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.41 KDO ~

2- (2, 4- D nmet hoxybenzyl ) - 2, 3-di hydro-1 Hi soi ndol e-5-car
boxylic acid nethyl ester (preparation C6, step 10 2
pWORNEi1Y208fas deprotected in a manner anal ogOREI/GEI006/001382
5-nitro-2,3-di hydro-|1 Hisoi nddl e (described in

preparatl on CS) to gl ve the t|t| e corrpound "El NUR

24

PREPARATI ON DI 1B - ,
(2. 4-bi s-benzylloxya5- I soprepy-—phenyl ) i 5§42

not hoxv- et hox 3-di hydr oi eoi ndo yl | g \{ret hanone
0-f"0 ON, 0 OBn

(2 4- Bi s- benzylamy- 5- isopropyl phe iyl ) - ( hydroxy 1,3

%enz x}')sﬂn&gq‘{y B&m}écg enz ik )%%SI a(:]ﬁ 1§ B Beﬁsqgﬂﬁ’qné’ﬁ*hydmxy'z'

(@W%WQ-’#WPM»}T p fﬂé@lm&m 83 (D any) pot@ssiBm@ronuwiz| (PO0 me, 1.4
mekol§ il DK (2 nﬂ?tm3 5%&9@@&%& Bn Bl ofopo%gslm'@:ld&ie ¥ added. Atfter a

TS AU AR ORET PGB 3o o1 LB apaet - Qoo

ety i miteopy-Ghas (k. Il dmethiver @d@- andghtehoixprechdistriesd ah 40°C for a

ﬁﬁ%hdﬁﬁsﬂﬁ%%ﬂvﬂ? Ponb@ ki€l eudBeind %Idlle(swdg Q&Ensup in eﬁyl acetate
&on cooled to room erature and dil ut

snd st D RO P B At Pl e TH QB e op ArRAMEE00 and

copdreirmtad b givei teditle yorhgoamstns a gdlownil (18h ngVaV@QHM(me&lhﬂﬂ -ENY71 (1H,

) %4?{)’/ 48 Qﬁf/qaﬁ 9;‘1107' AR, %‘i)hﬂ? é 8 &ﬁqm 0.9 {%ﬂ, a&ﬁ‘ 3 E801Cm), 3.92-3.89

(zgotll)o%'r"‘l %@5(5%@4‘) 3 i?sf’ 53[@}'#4@] &335@,@ S)D Plhﬁzﬁi’r m D2

by

%anyl oxy-5-isonropyl - phenyl ) -f5-(3-norpholin
20214 ﬂesxoﬂ@%%a%% Rethox) SHANRY 32504k | - et hanone
IO 2006/ 10 3TO01382 108 N "0 BnO OBn A

m xture of
(2, 4- bi s- benzyl o) yopropyl phenyﬁ@hydroxy- 1, 3-
' ny

di hydr o-i soi ndol - ) -&et hanone ( w—0.2 mol ),
4- ( 3- ahl or opmeg nmphol-t—ﬁe—(-srzao 0065 ) and
K2CO3 (104 ng, ﬁ- nmol ) in DWP ) wasNheat ed at
90C for 16 hours.T The reaction m xtfitre was dil ut ed
with EtOAc and 5%l tered. The filte¥t e was reduced in

SR S Rl oS T SO o,
ditehydpmireetiy @hlbride [hpdredbivpiduiéh mg 141 amlol) whid @ERsige tarlioBfde (B50 mg, 2.5
mxﬂay n Dl\rhﬁ;ﬂl- ﬂ%ﬂha@g l‘t 60°C for 18 hours, The mixture was concentratad in vacuo, taken
up in ethyl acetate and extracted twice with IN hydrochloric acid. The aqueous extracts were made basic
with solid potassium carbonate and exiracted with ethyl acetats (%2). The combined organic exiracts

were washed with brine, dried Mg80,) and concentrated to give the title compound (236 mg, 61%) as an
off-white solid. " NMR, (methanol-ds) 7.73 (1H, 1), 7.44-7.40 (2, m), 7.02 (1H, d), 6.51 (15, d), 642
(1H, dd), 4.72 (2H, s), 4.33 (2H, 1), 3.80 (3H, s), 3.76 (3H, 5), 2.87 (2H, 1), 2.40 (6H, 5). MS: [M+HT*
385.
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PREPARATI ON D3 Synt hesi s of

(2, 4- bi sbenzyl oxy-5-i sopr opyl whenyD-f 5- ( 2- di et hyl am n
o- et hoxy) - 1. 3-di hydro-i soi ndol 10 2-yl|-nethanone O N
BWO 2006/10908n A ni xture of PCT/GB2006/001382
(2, 4- bi s-benzyl oxy-5-i sopropyk- phenyl ) - (S- hydroxy-1, 3-
di hydr o-i soi ndol - 2-yl) - net hanone (100 ng, 0,2 nmol),

2- di met hyl am noeg hy | oride. HC1 (72
K2C33 (173 ng, 1. ) in DVF (
90 C for 16 hoursg™Di 'yt e reaction
and filterego dhe reactienma
with Bt QAc and tered. The filt was duced in
vacua and purifi@d by flash col um ’hronatqggéphy,

el uting 100% DCwM¢ hen 90% DVAW 90 tWe gi ve thedtitle
conpound as an off white gel (79 ng). Ms: [ M-HL' 565
APRERARSNT2-CIN-OrbetiBygiblbregl)-g-hpdroxy-isoindole-1,3-dione (313 mg, 1.00 mmol), 4-(3-

oﬁorﬁ:m% ﬁﬁ{sﬁa@ @21 '1’159159@ cﬁ%@&m@mbuﬁ&q dﬁ:qngo B3 mmol) in DMF (5

I Sopr enzol c acl
mm"edﬁ%f%ﬁ #5R CBffo 8 lecerssz& miem's Jvaprittel withetiy) aceigte adientrpcted twice
wiDCNAT hydiddhtbdie s The e@écasleitadiwax aikdsl badhivith i@ possig, cach@nate and

00 BB i PRI Dls Vol ol OB i dppena

togive p éi@'ﬁ?"ts%ll?d’é?”&t“@-? werywpllised frpmpethanalipgtrel Hham ethyl yestate/dpjgroform/petrol
tollve the tigdditPelmil (RO¥ &g 53%) 4948 off SUhiERLAEH SR me@R1-d;) 7.72 (1H, 1), 7.41

o8 RN RO AU PR L i e o o
3. YHBH; shéds &a7. ﬁn’z @|($}LG}2©@3 (AH)m). PREPARRT MSNMS 544
B

w th Et OAc
i | uted

L zyl oxy- 5 |sopropyl ahegyll f5- nDrphoI|n~'

-t et 1 - [yl ;
so ut1on o a ' oic acid
(505 ny; 1.3 nu reparation BS) \

ni troi soi ndol i ne Iuoroacetate ;1 equiv.),

f ; “
EDAC (300 ng; 1 2 q V. W*(Ef ( ng; A.2 10 equiv)
and NEtg (270 UIV ) (10 |I) was
stirred at rapure overnl t hen evaporated

i n vacuo. The r |due s partitio betWween Et QAc
Z-QFMetﬁM; -Hoby1)-4- tﬁl&e@eﬁj dﬂﬁt)fﬁ[ethﬁ@?qsoﬁﬂtﬂ@f atingh (1654 e.ds mmol) was
tm\lé% Fégfl\? Sﬂ%.ltlo% II}%Pum <] 111616 %ﬁdl'{d'vgl%%)(S [I]Ed e a]? %& mmglra Wwas

all on
mmnimned atr.t, for 4 hours 60 °C for 1 hour, then r.t. for a further 13 hours. The mixture was then

cocled in ice and quenched by the dropwise addition of water (0.2 mL), 2N sodium hydroxide solition
(0.4 ml) and watert (0.4 mL). Magnesium sulfafe was added, followed by ethyl acetate and then the
mixture was stirred at r.t. for 15 minutes. The solids were removed by filtration, being well washed with
ethyl acetate, Concentration of the filtrate pave a residue which was absorbed onto an SCX cariridge and -
washed with 5% methanol/dichloromethane then aluted with 10% 1M ammonia in
methanol/dichloromethane to afford the titls compound (134 mg, 97%). "H NMR. (methanol-d,) 7.43-
7.39 (2H, m), 7.27 (1H, t), 6.99-6.96 (2H, m), 6.90 (1H, d), 6.88 (1H, d), 4.33 (2H, 5), 428 (2H, 5), 4.23
(2H, 5), 4.18-4.15 (2H, m), 3.85-3,79 (5H, m), 3.67-3.64 (2H, m), 3.54-3,51 (2H, m), 3.33 (3, 5). MS:
[M+H]" 358.

PREPARATION C14
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chromat ography (1:4 then 1:2 then 1:1 EtOAc/P.E. as
el uant) gave 460 ng of (2, 4-bis-benzyl oxy-5-

i sopropyl - phenyl ) - (5nitro-1, 3-di hydro-i soi ndol - 2-yl)
MEMCHARPAOIIROSS \VS: [I\/H—|] + 523, 15 A sol ution of PCT/GB2006/001382

(2, 4- bi s-benzyl oxy-5-i sopr opyM- phenyl )-(5-nitro-1,3dih
ydro |50|ndol 2 yI) nethanone (460 ng; O. 88 nnDI) in

dlhydrate (I g; equ) then heatedat refl ux

ted in vacuo. The residue was
partitioned bet\iee QAc and saturate , the

Et OAc | ayer was_jsep ted, dried (MgSO4
evaporated to i 38¢ (5-

b S- berb; yfoxy- 5-
e of

am no- | , 3MsP -9 soi nmggl-z yl ) -Nep
i sopr opyl phel h’l gnone. 20 A ni
(5-am no-1I, 3-di hydro i soi ndol -2-yl)- (4, 4-bi s-benzyl oxy
-5-i sopropyl - pR¥%yl ) - net hanone (100 ¢ 0.2 mmol ),

sz rﬁlﬁﬁmﬁbﬁbﬂfe@@bhﬂ )iiﬁ{eﬁh?ﬁmﬁ&gth&my)-&mﬂdoﬁqlﬂ-d{aﬁc EUREISS2 mmmol) was

RER oA st RSt FAL B TR e 7 s

ﬁ#hq;mgmawef b@mﬁ@w@m hydride F5I0MON{(rmI3 G minpl) trves addsd and the mixture
mhitthihdefor 8nd 118 HourkiUihe Gixre SR HBH cobfer iR lice Qhd quenched by the dropwise

ot 5 e S oy B ST P L (08 s Magaesiom
subtpie vedt added citilldyet Weethy] Bde@endtheh tRomis@iewaaita@dd Mid @r 1 hour. The solids

were L’e%‘:eqrﬁy ﬂﬁﬂﬁntﬁ%%&ﬁ%@ﬂedl At etiﬁgﬁgtﬁé %nceﬂﬁﬁﬂleoq‘ th\éM éltra:te gave the

nor e sat ur at ed

tigonggmpyund € 3¢me. 193%) a5 adownmil Wirsh s pasTedgrRId kot Girtherpurification.
"FERMB R btheaniadd) 24 AH20) hEsn(1EL: i, 6.80-668 (221, &), B BROH,R),B.51a8H, dd), 4.12
V "
R A e BTOtI Ty 38 OB 07 ah TS P R SR P NS g 357
pPiPARASTdNW Y O- i soi ndol - 2-yl ) - met hanone, MS: [ M+H| +
563 PREPARATlON D6 - ." e - - - - e------ WO

ﬁlﬂ 0O NA
hsopropyl -b 1V yl )& 3-di hydro-

acTd Mehp I esti? (390 np)

) and\2M NaCOH ( & eat ed at
The r%ﬁue was

overni ght then evape

3 dlhydro IH-|s
sol uti on of
2-(2, 4-bi s-benz
| H i soi ndol =05
i n nmethanol (1

50C for 48 hour§ then @ eyaporated:
acidified with HCl, t solid cdMected

2-&2' 4' ﬁlﬁl@[&léﬂ? rﬂ)\m%—ﬁ-@&o%&hﬁﬁ%ﬁ%mﬂ%xﬁﬁgﬁ %ddmne ¥29E3 ggb g?mmol) was
wotef iths FY1 g0l £5 Fiie i kg ER A5 5 prmgD endpalained <,
fot Bt haei ﬂmh)inﬁturéwﬁ‘sal{ebt@d( Wl 15c°cafet d has t@envuamtue_msm brfd, quenched by the
dr%p%h-sH]addlé o of dﬁnYer é? £ lnﬁ?“ oidhhu% h% g %ol qi%g é\eg@? acP wier (0.4 mL).
Mﬁ"@?ﬂm ate WSk @Hm?ﬁﬂmeﬂmbwge’@ ﬁ@ﬂ i@bﬂeﬁhﬁ oitur\wasestirred at r.t. for 1
huM?MthWreD&h@e filkririof YeRE Qeif washta wilhl ) Ratate & NMntration of the

l1)- chl M
e g ¥ §f°9$$§&¥a'iyﬂcw"§eﬁ° By ot ?%ar&maﬁp%an i, gupg s 5%
metiEod] "Fd@‘EMZﬂW affordedthe tilaocompaudd (2§3 mp,.89%) {skilrdd oil. FEENMER(@atBanol-d,)
78181 ¢5,.9115 €04, bnesem, &, A(EL b, 635 (11, d), 6.52 (11, da, 4.05 (2L, ©), 3.94 (24,
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4.74(211 s) (3-tert-Butyl-4- A2, From3- "H Nt

M5:. o " / hydro)y-phenyl)- tert-butyl- (DVSO d6)

(MtH (2, 3-di hydro- hydroxy- 7.56 (211, br m, 296

i MEOI001L906F - benzoic acid 7.40 (111, s), neRCRGENNH/001352
and indoline 7.33 (111, d), ®5011 7.26 (111, d), 7.13
(11-1, t), 6.98(111, t), 6.85 (111, d), 4.07 (2W

sk §-88 (28, 0.3.87 22H, 5), 8-§3 (3H1$):3B80((9HL. 5), 3893 ND(4BOOB 2 5OIG8 BH, m), 2.49-2.47

@EE&@B@@% tert-Butyl4- A2 From 3- 'H
( (2@9%§%%O>[<ﬁhéﬁyl) tert-butyl-4- (DVSO d6)

wdl hydro-2H hydroxy- 11.05 (11 L br +310
UI noI in-1-yl benzoi ¢ acid s) 8.17 (1H d),
i Boxgy)-atho Rl ¢ ), N tetrahydro-

788(IH d, 3 oI|ne767(1H t), 54 (1H, t),
7.09 (IH d), .11 m, 3.28 (1 @ 1.40 .

(911, s), 1.0 m, OPSEI-CI(IH h

(3, 4- Di hydr o- H- From LJ:INNR c o

I soqui nol i n- opyl - 4- (DI\/Sd:'c56) Mt11] N
30 + (4-hyd -3- 61_ét,oxy 9.77 (11L br g),\,296

i sopropyl - be 0| c a 7.24 (1H, d), phenyJ_)/ and

1,2,3,4- 7.17 (2H, s),
A solution of 2-(4-methoxy~benzyI)-4-[2-(2-mathoxy-ethoxy)-emoxy]d,?p-dihydru-IH-_isuindole (45 mg,

0.13 mmol) in 1,2-dichloroethane (2 mL) was treated with a-chloroethyl chloroformate (0.1 mL, 0.93
mmol), After 17 hours, methanol (5 mL) was added and the mixture stirred for 3 hours. The solvents
were removed in vacue to afford the title compound as a greenish-black solid, which was used without
further purification. "H NMR (methanol-d,) 7.36 (1H, 1), 6.98 (2H, d), 4.60 (2K s5), 4.57 (2H, 5), 4.23-
421 (2H, m), 3.85-3.83 (2H, m), 3.69-3.67 (2H, m), 3.57-3.54 (2H, m), 3.36 (3H, 5). MS: [M+H]" 233.

PREPARATION 17

Ma,N

Me,N
OMa

A solution of 2-(2,4-dimethoxy-benzyl)-4-(2-dimethylamino-ethoxy)-2,3-dittydro-1H-isoindole (170 meg,
0.48 mmol) in trifluoroacetic acid (0.5 mL) and anisole (0.5 mL) was heated at 150 °C under microwave
irradiation for 10 minutes. The mixture was diluted with ethyl acetate and extracted twice with water.
The combined aqueous extracts were concentrated to give the title compound as a purple oil (240 mg,
including residual TFA and/or water), 'H NMR (methanol-dy) 7.42 (1H, t), 7.07 (1K, d), 7.04 (11, d),
4.64 (4t br.s), 4.47-4.44 (2H, m), 3.65-3.63 (2H, m), 3,01 (6, ). MS: [M+H]" 207.

PREPARATION C18
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4 met hanone tetrahydro- 7.18 (111, dd), o"
i soqui noline 6.84 (111, d), 4.68 (2H, s), 3.70 (2H,
br s), 3.23 (1H m, 2.87 (211, m, 1.18 (6H, d)
(WOR@PAE 0- A2&A5. ' HNVR MS: \ / i soi ndol -ECT¢B2006/001382
From 2, 4-Bis- (DMSO-d6) [MrHpg o rv (2, 4-di hydroxy-5-
benzyloxy 5- 10 03 (111 s) 298 H isopropyl -

123 $hisonmol@henyl ) - benzoi c acid

7. 29 (414 "_‘ et hanone (B9) and Z.03 (111, s),
of f isoindoline 6.4 s), 4.77 ( r s), 3.09
(1H, m, 1.14 (6HN \%2 (3-tort-Buthw-1T5 A4. From 3-

1H NV\R MS: 0 k y- pRenyl)-_ter €Fbut W - 4- (DVSO- d6)
[MH o N (1, 4-d a-8-/am hydro)qg- 9. (111, s),
+320 spito[4.5]det-8- berzoic acid 7.22 11, s), 6

yl ) - met hanone and - 7. SA1H dd), pi done 6 82
(IH d) H et hyl ene ketal 391_&_4H s), 352(
A\ plions s G oS 4 ooy by bpron) St yssoiniole (233

mEC@l5s @241 6/ D 8dodshdetic bdid (1. 6&9@& Bitol| (9.4 mIAGvas el a8-150 °C under

PR gion B 40 SR it B L0kt Ao s R i
withs witerc Blie- c@myilnsi aqb@nt @yth@ctwﬁra cmcmrawﬁ give)an qilewhidy s alissolved
m@hHelo]l B0 b HrbtBe in lvadsd th Abord ditb)title compbind A bro¥m B (348 GngB Bacluding
raglc}i” TF% and/or water), "H NMR (methanol-d,) 7.40 (1H, 1), 7.03 (1H, d), 6.99 (1H, d), 4.63 (2H, 5),
4.59 (2H, 5), 4.21 (2H, 1), 4.14-4.04 (20, m), 3.85-3.73 (2H, m), 3.61-3.52 (2H, m), 3.41-3.36 (2H, m),
3.25-3.13 (2H, m), 2.32-2.25 (2FL, m). MS: [M+H]" 263.

PREPARATION C19

Svnthesis of 4-bromo-2,3-dihydro-1H-isoindole trifluoroacetate
Br

H”G@ TFA

Prepared in 2 manner analogous to 5-nitro-2,3-dihydro-1H-isoindole (described in preparation C5), 'H
NME. (DMS0-dg) 9.73 (2H, br s), 7.60 (1H, d), 7.45 (1H, d), 7.35 (1H, 1), 4.65 (2H, 5), 4.55 (2H, 5).

PREPARATION C20
Svnthesis of S-bromo-2.3-dihvdro-1H-isoi 8
Br 1) HCONH,, 200°¢ Br
2) BH, THF
0

A mixture of 4-bromophthalic anhydride (25 g) in formamide (75 ml) was heatad at 200°C for 16 hours
then allowed to cool to room temperature. The reaction mixture was diluted with water (200 ml), filtered,
the filter cake was washed with water then diethy! ether and sucked dry to give 20,85 g of light mustard
golid.

2580 ml of 1M Borane-THF complex was added dropwise to a stirred solution of 4-bromophthalimide
(20,85 g; 92.2 mmotl) in anbydrous THF (200 ml) at 0°C then heated at reflux overnight, The reaction
was cooled to 0°C then treated cautiously with methanol (100 ml) followed by 2M HCI (100 m]) then
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al 4.82 (4H br m, 1.37 (911, s) (3-tert-Butyl-
Ad. From 3- '"H NVMR Ms: o w~/ hydroxy-phenyl) -
tert-butyl- (DMSO-de) [M+H  pyrrol o[ 3, 2- hydroxy-
Swezogsaipposxid) , 295 Db] pyridin-1-yl- benzoi c HOVGB2806481382
(111, d), 8 nethanone and 1HO@yrrolo 7.89 (1H, dd),

OH [3,2-b]pyridine 7.63 (1H, s), 7.56 (1H, dd), 7.35
heatpgat refiux for 7 h@gs, Thetdeaciibn mixtre &ds opdlddiand thel prganids.eBipora@i ThSqueous
w& dﬁutéd?mwﬂtter Bldb Yoy tifh-exbibeed E{ﬂpﬂéﬁrxs ! &:@Mﬁs MR basﬂ}ed with 2M NaOH

tyl - 4-
iRy b B QA e il Bk et iy gD s ane
evopmtdite givecd. 29 ghof 2 Profnbid, 3-dhydrodpi-iscadfddle 5 edﬁﬂﬂfcwnagndmy solid. "H NMR
ST Pzti(?m, 37 7%3 (L i), 7.8601m, g ]nﬂ)ggﬂ-% N- et hy' - 6.82
(111, rrol i di nonH] H br , ow

MS 34 (21, s), hydrochloride 3. 13 (211, m,
2. 71 (311 s) 1.92 (211 t) 1. 60 (2H m 1.43

VR VS 1 501 ndol - 2. V13- (4 isomoopyl 4- (AO d6) [MH 0
N hydr oxy- 3- hydroxy H ] " +282 i sopropyl -
benzoi c acid 7.4 (2H, s)Y I phenylﬁ) - and i 30| ndoI i ne

N
{21 i gxlrbeig_\g%l % %ﬁf}ﬁ' g—?—fgo&‘lﬁp?e?% %{b&%ﬂ}b acg% ﬂ:lethy? este:r (preparatmn Ca, step
2 produc:t) was deprotected in a manner analopous to 5-nitro-2,3- djhydm-lH-xsumdole {described in
preparation C5) to give the title compound. "H NMR (DMSO—d,;) 9.70 (2H, br 5), 8.00 (1H, 5), 7.95 (1H,
d), 7.57 (1H, d), 4.60 (4, 5), 2.88 (3H, 5).

D. S 15 O NZYLATED RESORCINGQL DIATES

REPARATION D1

QBn
(2,4-Bis-benzyloxy-5-isopropyl-phenyl)-(5-hydroxy-1,3-dihydro-isoindol-2-yI)-methanone (A2 from 2,4
bis-benzyloxy-5-isopropyl-benzoic acid (Preparation B10) and 5-hydroxyisoindoline) (100 mg, 0.2
mmol), 1-chloro-2-methoxy-ethane (23.6 mg, 0.25 mmol) and K,CO; (34.5 mg, 0.25 mmol) in DMF (4
ml) were combined and stirred for 2 hours at room temperature. A forther 0.25 mmol of 1-chloro-2-
methoxy-ethane and K2CO; was added then heated at 90 °C for 16 hours. Reaction cooled to room
temperature and diluted with EtOAc then filtered. The filtrate was reduced in vacuo then purified by flash
colurnn chromatography, eluting with 100% petroleum ether to 100 % ethyl acetate to afford 115 mg of
the title compound es a colourless gal, MS: [M+H]" 552

PREPARATION D2

isoindol-2-y1]-methanone
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1.23 (611, s) WD 20061109085 PCTI GB20061001382 113
(3-tort-Butyl-4- A4, From3- SIT NVNR M5 o NI ~~
hydr oxy- phenyl )- tert-butyl-4- (DVSQ d6) [ MH]

( YOR0HIAPEY 0- | H hydroxy- 7.22 (1H, s), " 31KCT/GB2006/001382
I soqui nolin-2-yl)- benzoic agsd 7.13 (5K m,

nret hanone and 1,2,3,4- 6.82 (1R, d), Of tetrahydro
4.70 (2H, s), isoquinoline 3.75 (2 br s), 2.85
(2H, t), 1.37 (9H, s) (1,3-D hydri- /A2, A6 and AS.
1IH NMR Ms: \ / isoindol-2-yl)-é§5-—From 2, 4-Bis-'
(MeGHd4) [MtHl o N et hy)= -di - benzyl oxy-5- 7.30
(411, s), * 284 12 J=payidr - phenyl ) - brono- benzoic
7.15 (IH s), inetlwapone acid, 6,38 (114, a),

i soi ndol i ne and 4,91 ( H pot assi um vi nyl 2,58
(214, q), trifluoroborafeyl.18 (314 t) (5-Cycl opropl-
A2, A6 and AS. |H NVR M&In' / 2 4-di hydroxyy- From

A%uﬂur@o@ @, 4—%@ 5L1 L @n% gt}g@a&kﬁ-r,:( -dihy3ro-isoindol-2-yl)-methanone
g e el eronged mzaw 5'5590 426 F,00s (194 mg, 75 o)

mzmw }[Smiiiect.rdsanuﬁbatap@?ajfor ay hows. ABe (eddtibn nddrure Was dludodithn@OAe and

ﬁlﬁﬁq ﬁe ﬁﬁ'at@ 44'5.': mm[cucﬁi)z vacud Hd p%@d‘ﬁg fl%g ?ﬁlﬁmﬂ-c@cﬁa@oﬁﬂphmlunng with 0-

boronic acjd
10@@ Psl'ygt%ﬁt%n 02104' Mww?cé%gv%fga tltge'_fuwn a gplqyrless gel (90.1 mg).
Mdi[myHrosys:- From 2, 4-Bis- (MeOH d4) [ MHH|

phenyl)-(1, 3- bonzyl oxy-5- 7.30 (4H, s), +312 Ho

i ndol - br ono- ben20| o 7.15 (1H s), 14 ~
sate of (S A e osd ' -1.3-ditydro-isoi
2-yl]-methanons

BnO

OBn
A mixture of (2,4-bis-benzyloxy-5-isopropyl-phenyD-(5-hydroxy-1,3-dihydro-isoindol-2-y1)-methanone
(100 mg, 0.2 mmol), 2-dimethylaminoethylehloride. HCI (72 mg, 0.5 mmol} and K2CO, (173 mg, 1.25
mmol) in DMF (5ml) was heated at 90 °C for 16 hours. Dilute reaction mixture with EtOAc and filtered.
The reaction mixturs was diluted with BtOA¢ and filtered, The filtrate was reduced in vacue and purified
by flesh ¢column chromatography, eluting 100% DCM then 90% DMAW 90 to give the title compound as
en off white gel (70 mg). MS: [MHHT" 565

ARA 4

nthesis of 2,4-bis-] -5=is0 1-b chloride
BnQ

OBn
2,4-Bis-benzyloxy-5-isopropyl-benzoic acid (Preparation B10) (0.2 g, 0.53 mmol) was dissolved in DCM
(10ml) and treated with oxalyl chloride (1.5g, 12 mmol) and a catalytic amount of DMF, The reaction
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OH i soi ndol i ne and 4. 92 (41 L s) 2-buten-2-y| 3.00

(1H, gq), boronic acid 1.63 (2H, n), 1.18 (3H t),

0,88 (3H, t) 7r,5 (1,3-D hydro- Method A4, 111 NWR Ms:

| 9O 2006009025 y| ) . (3- From 3-ethoxy- ()MSO- d6) FOWHGH2006/001382

et hoxy-4- 4-hydroxy- 7.45 (liggbr s), +284

1l ydr oxyphenyl )- benzoic acid 7.30 (3H, d), nethanone
mixtiek W Gtifsd @l tote tefnptRiutelot 140jonrs and OBsolvidd, wael ¢hkn remfovedSn vacuo. The

cr&:ilé n}d_te_rigl) was %E'so‘tlveﬁ % goﬁtenwﬁ )fga(ggrf.ti% 8%@% %&ﬁb&a&g@? 8%?%@% benzoyl
clioride wes-lob@mm e P00 nd AS, ' HNMR MB: !

Mﬁﬂ%ﬁiyl) From 2, 4-Bi s- (MeOH d4) [I\/H—I) a N

ox)- benzyl oxy-5- 7.30 (5H, m, + 256 16
S\HQBQJ‘] ey | )(2 4-@[5-%%19}:\”52 thﬁonz}-ﬁhénv('l Jfé_lmm%)mlmﬂg\ll h al Wﬁ,ﬁfﬁ&l&
and 6. 42 H, SOl ndol 1’ ne b. 36 1, S) of
Eﬂﬂm@%@(m s) EXAI\/PLE 17 Synthesis

of (5-chl oro-13-diltydro-isoindol -
-isopro yl -nhenvD-net hanone 0 N

sol ution of 2,4-bis-be | oxy-
(Preparation B10) (O. 4@/\%

D- (2, 4-di hydroxv-5
HOOH 5 A

opr opyl - benzoi c acid
| ), EDC (0.276

my, 1,44 mmol), HOAt (0196 1. 44 mol),
triethylanine (0.5 m, 3.8 1) and 5-chl oro-

2, 3di hydro-1 Hi soi ndol e : g, 1.2 mmol)
(Preparation C3) in DW was stirred at room

AR e Ewaégﬁﬁ%ﬁw%"%‘* o5 288] S Hogppeueeton B9, 5
nitsaignindelme,ctrifinopoatetatcGoUme epivii EPAG E0Umar b emml?-t (210 mg; 1.2
aqﬁfvgﬂﬁﬂ KB, a6 h@d.ﬁVUqﬁib.) WEDEE (L0NHIS Grad B Sat r&o@xﬁﬁmperamre overnight then
evaporated in vacuo. The residue was partitioned batween EtOAc and 2M HCI, the EtOAc layer was
separated, washed with saturated NalICOs, dried (MpS80,) and evaporated. Purification by flash column
chromatography {1:4 then 1:2 then 1:1 EtOAc/P.E. as cluani) gave 460 mg of (2,4-bis-benzyloxy-3-

isopropyl-phenyl)-(5-nitro-1,3-dihydro-isoindol-2-yT) methanone. MS: [M+H]" 523,
propyl-phcny. » Y Y

A solution of (2,4-bis-benzyloxy-5-isopropyl-phenyl)~(5-nitro-1,3-dihydro-isoindol-2-yl) methanons
(460 mg; 0.88 mmol) in ethanol (25 ml) was treated with tin (I) chloride dihydrate (1 g; 5 equiv.) then
heated at reflux overnight then evaporated in vacuo. The residue was partitioned betwaen EtOAc and
saturated NaFICO,, the EtOAG layer was soparated, dried (Mg8Q,) and evaporated to give 380 mg of (5-
aipino-1,3-dihydro-isoindol-2-yD-(2,4-bis-benzyloxy-5-isopropyl-phenyl)-methanone.

A mixture of (5-aminc-1,3-dihydro-ispindal-2-yl)-(2,4-bis-benzyloxy-5-isopropyl-phenyl)-methanone
(100 mg; 0.2 mmol), bis(2-chloroethyl)ether (30 pl; 1.1 equiv.), Humigs base (125 pl; 3.5 equiv.) and
teirabutylammonium iodide (10 mg) in NMP (1 ml) was heated in a CEM microwave synthesiger at
150°C for 30 minutes. A farther 30 pl of Hunigs base and 125 pl of bis(2-chloroethyl)ether were added
and heating repeated for the same time, The reaction mixture was partitioned between EtOAc and
satnrated NH,Cl solution, the BtOAc layer was separated, washed with more saturated NH,CI solotion,
then brine, dried (MgS30;) and evaporated, Purification by flash column chromatography (1:2 then 1:1
then 2:1 EtOAc/P.E. as eluant) gave 60 mg of (2,4-bis-benzyloxy-5-isopropyl-phenyl)-(5-morpholin-4-
yl-1,3-dihydro-isoindol-2-yI)-methanone, MS: [M-HE]* 563.

FREP T Dé



10 evaporated under vacuumto give 0S g of

2, 4- bi s-benzyl oxy-5-i sopropyl - phenyl )-(5-chl oro-1, 3-di
hydro- isoindol -2-yl)-nethanone. MS: [ MtHr 512 Boron

t Wiocdaesoedose (1M in DCM) was added dropw se tRCTAGB2006/001382

solution of 2,4-Dbis-benzyl oxy05-i sopropyl -
5- chloro I, 3- dlhydro |50|ndol 2-yl) - nethanone

mtrogen then Stll‘l‘ed for at O for 1 hour
to roomtenperature and stirred fo6r™a further 3 15
hours. The reaction wa uenc :@ th ice, partitioned
bet ween DCM and wat er. -Mw” ayer was dried
(MySO4), evaporated under éyaguum then purified by
flash silica colum chrot aphy eluting wth 80%
P.B.: EtOAc to give 0,1

(5-chloro-1, 3-di hydro-isoi ndol - 2-yl) - (2, 4-di hydr oxy- 5-

Al &%519 BY'I (%,Q @E%ﬁzﬂgﬁ? 3%668% ig-mgmg%l’v?-fﬁboxylm acid
m y[ astey (gr%) negi fgnetlypolgﬂ mlyand JM QM (39 mb)was fpa@d 4t PPC ) 48 hours then
evBpodatsd Tk resiie wis, sBiifibdMrith 1V FE), ,the%olmoﬁebﬂe& by Hiratioh; Wahed with water

anfi Gdckeq cflj)) to A 2r on%/P %‘E(Z]%ssydm#% '5‘15':'%’8?% ae&lzoyg Qgﬁlq’fhy(h? lﬂjlisomdole-
Lﬂhﬂ%‘kﬁ“@aﬁﬁ@%%ﬁ\ﬂ'ﬁﬁhéﬁﬂfl )- net hanone hydrochl ori de
E%S/ 1090?5 PCTI GB2006/ 001382 115 ONH2 O N HO CH
ion o

By faliqwing(ti mpthyideehribidaievs, thexompapdslsetberia ty Tbiehe Bwihehyprtipared.

| Hjsoindol-5-yloxy]-propyl}- carbam ¢ acid

Rom | ooy | ERANGeLS) S Seolhon| TR | M

R ]

ETOAC (20 i) [T‘I\'Eﬂ St TTed gt Troonrtenperature—For—2
hour §, . cit,i Eur ¢ Mﬁfsﬂ%vaporﬂtl\@&and MS:
re- eVapay at.eoi [t HOePRR - ?"T“'Q‘he tl@"lﬁ‘@debhp b U]
was {sol dted as [a; Hioam lilﬁl’fy* )| “3’6921 274
(‘DVBD- 0 .05 |( mas,) wioin gk d) %8 (311,
br s), ~86y7.1¢ (1R 7| B, B5
(23.0m. 6.42 (1H s), 4.75|(2H br s) % SH [ or

s), #.05 (211 t), 3.10.(1H m, 3.00-2 95 (21.|m,
2,00/ (21-1, tt),[1.15 (611, f). MG [MH11]'" 371
1.0

EYAMPLERS Bromp-—A-dildro -hen - -dih

dro-| soi nd\ - - 1(3-t;BBh@1man= RN \ / 'gROED]T Ms:
HOBt |, EEE} [Dydr@iy-pheny)OH terbbatgiut i ONDPIBO-d;) | [M+H]
5-brjo | hy dr@fylilpdsez o) ¢ lerdiosy- ( 520.56H, Br.od3| rfumd )

in OVFl (5 nl) wAs ffeldtdd | benzoicacid | 7.40 (1M, s),
methanone and indoline 7.33 (1H, d),

oH 7.26 (1H, d),
7.13 (1K, 1),
6.98 (111, 1),
6.35 (1H, d),
4,07 (2H, ),
3.08 (2H, 1),
1.38 (9H, s)




Wi th
hydrochl oride (471 ngy, 2.45 mol) then HOBt

2.68

1 (3-dinet

nol ). After 25 mn,

(362 nyg,
2, 3-di hydro-| Hi soi ndol e

(oozoeeipsos 63 Mol ) was added then the 15 miBANGEIOMAGIIE2
stirred at r.t. for 18 h. Thg solvent was renoved in

vacuo then the residue was taken up in ethyl acetate
and—wastred—wr T [N hydrochtpric _aci o, [saf &d sodLum
bi caf bonaté™sol ut £ n?z'F 1 dri e SO%,[ 0
concentrat T eh%’;;é? - was “FREY I atl e MR et hang!
to affork thel tilt§ N0yl S Gl €% sé_q% 3p8 “ny,
44% | ( DVEO 5| (s, |LBosei Al | S) .
7.36( (LI, Tbr.s), 7.35 (1H| Sonahyro28 |( Mg (I d5) | 6. 59
(IH,|s), 4. 77 (2H, br.s), 4]7lquddhd, Qr 770D, | MrH "
332/ 834. 20 MPLE 20 1 3{Di h dro-idoi%ddlEt, 1 2
A-dih O -5-trifl{luo eth 1- hen - etharjodd? (EHA), (2
4- Bi $henzyl oxy- 5- br onmo- phenyl | - (1. 3. di{hjdf 85 @i hdol - 2
.y[) { et hanone 2006/ 109085 PCTI GS2q0&7 Ee‘ 116
O OH|EDC, HOW O N\ / BnO|DCM 6n0 Orl GHR ©Bn
According to general nethod|A2, 0'_34515[”111)’
2. 4-hi s-benzyl wy-5-brom-henzaic acid (1 02.g 2147
I eisidisnyafilich | WaS. s 35 i jed Mk ash Ms:
Onisdyhinblde2-y1R | hysbpreygyba-at|e/ @MSd;) | [MHH]
210 Wp-hiydroxyest f ¢r dhtdivayt i t|| @7 00HPDEMN| 2286 |
stal line sibrirapyk50] bopzoidsd) .| TR4KNRD.
) 7.52 (@Ehemyl)- 5 g) mdlUp-7 |44
17.37 L2H, nj, methamoney | opgteabydros
.2317.20 (3H, n), 7.16 (1H| QJvnoEtegy
(211) s), 5.16 (P11, s), 4,86 (21%s),
MS: [ M-HI' 514/ 5[16. 393 (lH,m,
20B. (2. 4- Bi s- benyl oxy-5-irifil uoronet hy] gghgm{é; 1,3 d
i hydto=i soi ndol -R. y1)-net hanone \ / \ [ 1.0 ®&H@3C0ZNa,
0N Cuyl—DM—BrP-BRO——1—h—O&—e=—aBr—Br—A
m xt yre of (1,3-Dihydro- AZ & AS. "HNMR, MS:
(2, 41bi s- b@a%@qﬂgk%ﬂb- ph%ﬂwﬂ,)’r-ﬂgﬂ, 3-& ficd - i| $Mi-AL
ol - 2{y1)’s anop@4¢diiydroxy5- | Obeyaylopy- 11903 dHedym 298
tgiflfw et at ef (GHProRY- 4.818ﬁ1?fﬁ¥r?!(1' nd, (1)
i 0di de ( . [ 9PMHI ) weP%“Ef;‘ Fed ‘rider VAtgum
(0.04 nbdy) Tror b MBUFE™*The (3R as 11 Tidhgd)wit h
nitrogen, DVF (5| mL) was added and t hes # HUES), heat ed
at 150 C for 17 hours. Aften cooling tlo 3welnH, mhe
mxtyre was diluted with 1.14 (6H, d)
7\ | GertBuyl4- | Ad. From3- "HNMR MS:
OEO hydroxy-phenyl)- | fert-butyl-4- (OMS0-dg) | [M+H]
O N (1,4-dioxa-8-aza- hydroxy- 9,82 (1H4,5), | *320
spira[4.5]dec-8- benzoic acid 7.22 (14, 5),
6 yl)-methanone and 4- 7.13 (1H, dd),
piperidone 6.82 (11, 4),
H ethylene ketal 3.91 (4H, s),
3.52 (4H, br m),

1.63 (4H, br m),
1.37 (9L, 5)




DCM (100 nL) and filtered thr
DCM The filtrate was concentrated to dryness

ough Celite, rinsing with
and the

residue was partially purified by flash chronat ography
oWOszn6i16WsY et hyl

acet at e/ petr ol
The purest fraction was recy

3
to afford the title corrpounc} as a whit

gr adi ent,

0 PCTAGE2004001382
atallised from met hanol

e solid (140
e 299 —HNVR uct;ll.t¢:u1ui1-4d4) 700 (TH S} 2817 22
(211, Aager-Runyl-d7 |3 Ao m o014 T
(113 Y g4 Aate1 B
4. 88 i )| NS b BB T 5gamAgC
(1. 3 9 1) fod isfindoline | 7.38 (2H, dd),
di hy yl - phenyl) - netbega@m)d N O N
Hs, BnO HO Cr, ICFA OBn OH &6z @Hsd) uti on
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hgy dr pgeatkon contﬂ}ﬂﬁa@&eforlﬂgF@?’Fﬂ%r 8 Fs| The
m xthreowas filtlered thr oughPEtIPEgne ¢ f th
met hanol , then tthe filtratge was concg ?_g ‘n| vacug
to afford the tiftle compoungd as a white736h d)(gl ng,
quanf.). 114 NMR (DMBO d6)|10.79 (1H| &34 aflsdy0| (1H,
s), .40-7.35 (413, in), 7.B1-7.35 (31L 187,oHsp1| ( 1H,
S), 70 (211 15 br o)} —4-B8{(21t—bfi—S)—M— 1]
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26 nd DVF (1% op, | cal diode Igél;(% il ] was
cool gd ifn e then treated w f¥iad V1| ahh@irnde (112
pL, L. 28" mol ). |[After 2 hour Shydﬁa&hﬁariﬂé Xt 9N e (nas),
concentrated in [vacuo then azeotroped |wizth 3thkyene.
The resulting adid chloride|was dissql viex (2t ODCM ( 4
m.) and added tg a sol ution|of 1.60 (2H, m),
4-[ 21 ( 2- met hoxy-let hoxy) - et hoxy] - 2, 3- dithyd?
1.37 (9H, 5)
(1,3-Dibydro- Ad. From 3- Y NMR MS:
@ isoindol-2-yD~4- | isopropyl-4- (OMSEO-dg) [M+H]
Oy N hydroxy-3- hydroxy- 9.82 (1H,s), | 282
isapropyl- banzoic acid 7.4 (2H, s),
10 phenyl)- and isoindoline | 7.38 (1H, dd),
methatone 7.30 (3H, m),
CH 6.82 (1T, d),
4.82 (48, dd),
3.23 (1H, m),
1.23 (68, s)
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triethylamne (0.50 nL, 3.6 nmol) in DCM (3 nL). After
16 hours the m xture was diluted with ethyl acetate
and washed with saturated potassium carbonate sol ution
amu doesi10®ss The or gani ¢ phase was dried 15 ( M{SGHg20@/00382
concentrated to give a residye which was partially
purified by flash chromat ography on silica

(met 1]l anol / gl adi 5 -1 109% f QLT ojred, 0%[2M ...
net hgnol i ¢ %C%;?ﬂ ?ﬁi@% afﬁ%ﬁ@iﬁ &_Iéﬁmplrglfﬁj
e

the ilnt ex (4-dihydroxy- | benzyloxy-5- | 7.30 (SH.m), | *256

(B 4-|hips-henzyl oxy- 3::: SOPI Ofeitho-RBRARY| ) 7.1 | et hyl

am nq- €f hoxy)-1 bthandiie0- i |SOissdedd 2- | §.42@HEANgne. A
sol utfi on isoindoline 6.38 (1M, 9),

(2, 4-|bi s-Benzyl oky- 5-i soprogenyl - pheny| ) 4pHéHEzs) di|met hy
| am ro- ot hoxy) - 1} 3-di hydr o- (20

I sol ndol - 2-yl ] -nmet hanone 1n net hanol (5 nl) was
EXadPEigEhat ed at at nospheric pressure over 10%
SpaII adi um on char coal ford 225hours The

met hanol, then the f||trate wa oncentrated i n vacua
to give a residue which s@@d by preparative
BPLC (acidic nethod). This]afforded the formate salt

of the title conpound as ite solid (9 ny, 5% over

two steps), "HNMt (neth d4) 8.52 (0.711, s),
7,29 (113, t), 7.17 (111, &),' 6.98-6.86 (213, m 25

A 's&lﬁtliogd di ﬁ‘ﬂb@ b&Q{IQMEoPG’%p}Lb-@mﬁ amg ﬁgpalgﬁgn 19 @%Eg g, é]%mmol y, EDC
(0544115 i, G 9196 5 {4t it i (o mb S5 5-br-
2,bAihyHro-1-isdikdo{<5¢10.18F) g, 1105mmbIMiparaf®Roc) GANRIER S 28) was stired at room

e b e 85 . . .
te%%g:‘ﬁn&% d g /11818.} 3;%35 W?f&tﬁd X:@n; 9&&9!411} 01%9 orude material was dissolved in ethyl
acpsei it tpetasl foeso i sdturespk MGG Os) orespizs moshiod ith rprater three times, then

av%%&smeﬁﬁa( Vaemily B-gihie m%@aj%uggﬁioﬁilsm@ﬁﬁm%ﬁ% 3-dihydro-
tsoindg J%EW%“?%W%% 436\ Oan OX O O A sol ution of
Bémf"thbﬁlﬁ‘ldb %ﬂ&)ﬁll MDQ\ME 2428 % kﬁ%ﬁ‘ﬂb& oia’fi-glé S%%ﬂ )%% dsupropyla

dii sopr opy am ne
r(§ rm%o gro-mt_))n A2yt )rql%lgflcgta LA 97mm01) in dry DCM (10 ml) at 0°C
unﬂﬁr(‘nmgetnr thar-spiyedrfod at 0 FC1ar 1 dwg Yak@a toltBam temperahwe and stirred for a further 3

huR?XﬁJe r °9%9§&§§+‘5F%§’% j@ BetwdB DRt S VIR Phie DEM Iager was

drigd FREE» ﬁ“ggﬂgwdlﬁlﬂﬁp%w thengpurifigdyy flash) sitich sadimridramatograply eluting

withgobs, . ms&om: ﬂ&*ﬂ& URSTL(B-E18drb-1 8- dﬂlb'ﬁ'h-ﬁoirnﬂ@-m;r @4-dﬂ1ydroxy-5 ~1sopropy1-

oL 5 U 4 el ool o9l ' Shef o,

7% Sth &6 )nd- 313K2M Br 7.0 (N .6efi (Uinsh 8¢ ¢} W), 360 (11 10) 1 &N (FH, ).
EB{ HS' The organi ¢ phase was dried (MySO4)

)

methanone hydrochloride
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10 and concentrated to give a residue which was
absorbed onto an SCX colum. This was washed with 10%
nmet hanol / DCM t hen t he product was eluted with 25% 2M
eMCHARPRBI0P085 amimonia / DCM) to afford an i npubE/EBRIYH091352
of the internediate 115

(2, 4- bi s- benzyl oxy-5-i sopropenyl - phenyl ) -[ 4- (3-nor pho

' )

in-4-yl - N

propoxy) -1, 3-di hydro-i soin 2-y|&mnethanone. A

sol ution of &

(2, 4- bi s- benzyl oxy- 5- |s ropenyl - phenyl ) -[ 4- ( 3- nor pho

i n-4-vyl - propoxy) - 1, 358 ro- 15

i soi ndol - 2-yl ] - et hano met hanol (5 nL) was

hydr ogenat ed at at nosphemi ¢ pressure over 10%

pal | adi um on charcoal (45 ng) for 4 hours. The m xture
A wwalstidhi lof efdee-(2 hiibystry-Sdiopropyl-bueayDi2cligidont H-iaindebdrppxyl-propyl}-
caﬁ:&ﬁ@aﬂtﬂ&t ﬂdt}lt:it&t(ﬁxalﬁﬁﬁ 4§)C([‘ %QEEME e rbl)’\wﬁé&ﬁbtﬁli With £ bati@atal solution

ot ET HoHpALTRY B0, it =L e YRR 0 P e g Qi e

ﬁpoun
av@&laﬂedja:(dlﬁewgqratﬁpmm;mql (w?:).s'];‘hg el comppynd KpRsolated as a cream foam (340

m%qﬁt}@aggﬂm%ﬂheﬁ% (ﬁ%h&: ot b0 Azl 'Léal'dzH,S;} 8, 63@391:( (lH m), 7.05(1H,

oD B 1 T b Bt A5 b 10255
(2FDm), 2027, (1, 1,15 §@p 1) MS2MBEE'B742 (6H, n), 2.05-1.92 (2H,
nm, 1.21 (61=1, d). MS: [MrH * 441, EXAMPL):S 24 TO 47
EXMHLEIIPowi ng the net hods descri bed above, the
conpounds of Exanp -s_21 Lo, 4  prepared. Exanple
S B V0K FELHE Bhita Number
........... WO 2006/ 109085 PCT/ GBZOO6/ 00 120
(3,sec-Butyl-4. A2 and AS. 'H NVR ME5; /ﬁ
hydr oxy- phenyl ¥9:Hrom (2) - 4- ()) MBO-

(1, 3-di hydH 2yl oxyend+oBy, oha (1HD br| s), 296
I soi ndol - 2-yl 1- nethyt—7-37%¥1 o Np
propenyl)- 7. (i, dd), benzoic ac 30 (411, br

s), 24 and iseoHndoline 6.86 (113, d), 4. 8 (2FL s),
Of 4.82 (213, s), 3.03 (1H m, 1. 6§ (Ia m, 1.57

A Gotiion 89 5-brofho-29-ditdiboxEidenzoidDacBASZ036E 2,38 Jmmol) in DMF (5 mL) was treated
wi o -h]ed[fgeih%ga'uﬁmpr(om& q)[g A§ & hydrot':ﬁ%rﬁ? (47lii rpé,/ @49 )Hmol) then HOBt
(362 mg, 2.68 mmol). After 25 min, 2 B-mhydro-lH-xsomdule (0.5 mL, 2,63 mmol) was added then the
mixture was stirred at r.t. for 18 h. The solvent was removed iz vacue then the residue was taken up in
ethyl acetate and washed with 1N hydrochloric acid, saturated sodium bicarbonate solution and brine
then dried (MgSQ,) and concentrated. The residue was triturated with methanol to afford the fitle
sompound as & grey solid (328 mg, 44%). "H NMR (DMSO-dg) 10.45 (1H, s), 10.32 (1H, s), 7.36 (15,
br.s), 7.35 (1H, 5), 7.28 (3L, br.g), 6.59 (1K, 5), 4.77 (2H, br.s), 4.71 (2H, br.s). MS; [M+H]' 332/334.

EXAMPLE 20
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o " phenyl)-(1, 3- benzyloxy-5- 7.34 (2H, n), 312 HO
di hydro-isoindol- tart-butyl- 7.29 (2H, n), 25
2-yl)-met hanone benzoic and 7.10 (1H, s), and

| voizoabiese 6. 33 (1H, s), off 4.83 (4H, s),rc/@Ro(E0bi3s2
s) (5-Chloro-2,4- A2 and A316 'H NVR ME: 4, p

di hydroxy- From 2, 4-bis- (DMVSO d6) [ MtH|

phenyl)- (1, 3- benzyl oxy-5- 10.42 (1H, s), 56\ Ho L
di hydro-i soi ndol .  chl oro-benzoi ¢ 10. 33 (1 26
2-yl ) - met hanofie~3¢i d andede, a&at(ZFl m ,o /501 ndol i ne

.24 (1H, D@'? 6. E&&IJH s), 4.78 (2H,
br s) (1, 3- D hydr , AS & AT.
#otgr2-yl ) - (2- From 2, 4- DVSO- d6)
[MtH " \ hydrgexy-5- benzyl oxy5- 10.21 [(111, br +312
Ho i sopropyl -4- isopropenyl- s), 7.33 (? , br 27
Acretdng xo/gendyd mithiod A2C?, ¢kbis-benzylo: F-tiddid-betioic fplaqng? ).-2.416nol) gave a

e AL N

¢ compound as'a white crysteijis lorag 8%%6). 'H methanol-ds) 7.52 (1H,
s)mmmzm&i)mmsﬂ (2A12), 784 (t421-]7j 'mofﬂzuqmﬂ), B23-76b @A), 7.16 (1H,

Bt T PRED IS e BB doging.,

208 (25)Bis- ﬁmé%-s amﬂmﬂxmaen's}n-u ﬁmwdmmw?% %ﬁﬁe&&ﬁe br

2
s), 28 HO i sopropyl - en20|c acid

o N:f CF,CONa, Q N:§

Cul, DMF
BnQ BnO

Br CFy
OBn QBN

A mixture of (2,4-bis-benzyloxy-5-bromo-phenyl)-(1,3-dihydro-isoindol-2-yl)-methanone (491 mg, 0.95
mmol), sodinm trifluoroacetate (649 mg, 4.8 mmol) and copper (I) iodide (364 mg, 1,91 mmol) were
dried under vacuum (0.04 mbar) for 6 hours. The flagk was flushed with nitrogen, DMF (5 ml.) was
added and the mixture heated at 150 *C for 17 hours. Afier cooling to r.t., the mixture was diluted with
DCM (100 mL) and filtered through Celits, rinsing with DCM. The filtrate was concentrated to dryness
and the residue was partielly purified by flash chromatography on silica (ethyl acetate/patrol gradmnt, 0-
20%). The purest fraction was recrystallised from methanol to afford the title compound as a "white solid
(140 mg, 29%). "H NMR (methanol-ds) 7.60 (1H, &), 7.48-7.44 (2H, ), 7.40 (2H, 1), 7.37-7.21 (m, 9H),
7.17 (1H, d), 7.02 (1H, 8), 5.29 (21, 5), 5.24 (2H, 5), 4.88 (2H, s), 4.62 (2H, 5). MS: [M+H]" 504.

CF, CF,
CBn QH

A solution of (2,4-bis-benzyloxy-5-triflucromethyl-phenyl)-(1,3-dihydro-isoindal-2-yI)-methanone (140
mg, 0.28 mmol) in methanol (5 ml) was hydrogenated at atmospheric pressure over 10% palladium on
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phenyl) and 4,7- 7.03 (11 1, s), nmethadone difl uoro-
6.42 (1H, s), O—Ilsmndollne 4.84 (4H, br s), 3.10

(111, m, 1,13(611, d) (2,4-dihydroxy- A2 and AS. H

NWR 2087108185 sopr opyl - From 2, 4- bi s- ( DVMSO- d6) PEINERH06/001382
phenyl)-(5- benzyl oxy-5- 10..Q2 (1H, br +316 /

fluoro-1, 3- isopropenyl- s), 9.58 (111, s),

chianleh i(BAdrh -foS @inptal A FR@EZ gt &E icdalyst s bddel (Armg)ngnd hyRSkenetion

2: f | 7 20
R P 8 i o g
filgatg wes cgmenirad zm_vaeu_pfq_a.ffogq the titlg corgpopmi s & whitesgolid (94 mg5quegp.| "HNMR
@M, 10.8- (18, §,1bl7o 008, 9), 1401153{%090, 7.61L7.85 dEhws 6% (A8 5), 4.79 (21,

F s 23— HINIy oi ndol - 2-yl)-(3- dihydro-
b‘f&%ﬁ&“{' !@&%@Y{hﬁf P%‘%r 0-2,4- isoindol-2-yl) 12.23
XAt 51 316 di hydroxy- 5- (2 4-di hydroxy- s), 7,39

(IH, |sopropyl 5- |sopropyl m, 7,35-7.25 N

ID

r gne (19 ), 553 (Fh1. sy, 4,74 (2H s), 4.59
s), 2.52 (1H, m, 1.11 (311, d), 0.84 (3H

d); 19F NMWR (DVSO- d6) 19. 1 3-di hydro- A8. From
(1, 3- H NVR MByyi®™oi ndol - ( DMSO- d6)
[MH  / Flgygrok4, 6- i séf oI |)‘gm§g%‘§ (1H, br *
316
\
0
Oy o H,, Pd/C Oxy-N o
=y la) —————— ™= HO S
\o 0 \0
_/ N/
OBn OH

A solution of 2,4-bis-benzyloxy-5-isopropenyl-benzoic acid (96 mg, 0.26 mmol) and DMF (1 drop, cat.)
in DCM (3 ) was cooled in ice then treated wiih oxalyl chloride (112 pf., 1.28 mmol). After 2 hours
the mixiure was concentrated in vacuo then azeotroped with tolvene. The resulting acid chloride was
disgolved in DCM (4 mL) and added to a solution of 4-[2-(2-methoxy-ethoxy)-ethoxy]-2,3-dilrydro-1H-
jspindole (0.26 mmol, assuming a quantitative yield from the preceding step (debenzylation procedura
C16)) and triethylamine (0.20 mL, 1.4 mmol) in DCM (I mL). After 2 hours the mixture was dilirted
with ethyl ecetate and washed with 1N hydrochloric acid, brine, sodinm bicarbonate sohttion and brine.
The organic phase was dred (MpgS0s) and concentrated to give a black residue, This was partially
purified by fiash chromatography on silica (ethyl acetate/petro]l gradient, 20 - 33%) to afford an impure
sample of the intermediate (2,4-bis-benzyloxy-3-isopropenyl-phenyl)-{4-[2-(2-methoxy-ethaxy)-ethoxy]-
1,3-dihydro-isoindol-2-y1}-methanone.

A solution of (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-{4-[2-(2-methoxy-ethoxy)-ethoxy]-1,3-dihydro-
ispindol-2-yl}-methanone in methanol (5 mL) wes hydrogenated at atmospheric pressure over 10%
palladivm on charcoal (12 mg) for 3 hours. A further portion of catalyst (12 mg) was added and
hydrogenation continned for a further 7 hours, The mixiure was filtered through Celite, ehiting with
methanol, then the filtrate was concentrated #n vacuo to give a residue which was purified by preparative
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o gN di hydroxy-3- (2, 4-di hydroxy- s), 7.40-7.35 31 Ho
i sopropyl - 5-isopropyl- (2H, m, 7,33- phenyl)-
phenyl)- 7.28 (21T, n), nethadone nethadone 6.53 (1H
bWop0s/189088 (111, s), 5.07 (1H, br d), 4. SCHGHN06HA1382
d, 4.79 (2H, s), 2,90 1Hj1gn WO 20061109085
PCT/ GB2006/ 001382 122 1.03 (6H, m; "FN1 (DMSO d6)

HB 4 (Pasic (n%théd)drthsysﬁbmxd/the fitleQBpburkt 48 b Svhite o IMMR? M 16% over two steps). 'H

Nﬁ% &%uolpcg{)' 7 ﬁﬁﬁz% ’Pf‘zyag, %’Sﬁ A J:)N“ééﬁlﬂ 5 480 (5. bro), 483

(ofe{rl@p@rugth 9, b@bﬁzl@( 2332 49) CH s} 3.52 (2H, br.s), 3.39-3.28

(oeyrlhﬁéd.ﬁt@m@g, H5obo (1ERLM, 1&9(1554? msl[wlijum) 7.0

2-yl)-nmet hanone fl ucro-2, 3-
EXAMIRIECH| or i de dlhydro 1H (1H s) 4 80 |30|ndole (4H

‘ 1. 20 | f S- ch“oro 6- A2 aad_AS‘_
CNb dfhydro |sg-‘genzyloxy 1H, s), 7.17 +362
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A solution of 2,4-bis-benzyloxy-5-isopropenyl-benzoic acid (189 mg, 0.50 mmol) and DMF (1 drop, cat.)
in DCM (5 mL) was cooled in. ice then treated with oxelyl chloride (112 plL., 1.28 mmoel). Afier 2 hours
the mixinre was concentrated in vacuo then azeotroped with toluene. The resulting acid chloride was
dissolved in DCM (5 mL) and added to a solutton of [2-(2,3-dihydro-1H-izoindol-4-yloxy)-ethyl]-
dimethyl-amine (048 mmol, assuming a quantitative yield from the preceding step (C17)) and
triethylamine (0.50 mL, 3.6 mmol) in DCM (3 mL). After 16 hours the mixture was diluted with ethyl
acetate and washed with saturated potassium carbonate solution and brine. The organic phase was dried
(MgS0Q,) and concentrated to give a residue which was partially purified by flash chrematography on
silica (methanol/DCM gradient, 5 — 10% followed by 10% 2M methanolic ammonis/DCM) to afford an
impure sample of the intermediate (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-[4-(2.dimethylamino-
ethoxy)-1,3-dihydro-izaindel-2-yI]-methanone.

A solution of (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-[4-(2-dimethylamino-sthoxy)-1,3-dihydro-
isvindol-2-yl]-methanone in methana] (5 mL) was hydrogenated at atmospheric pressure over 10%
palladium on charcoal (40 mg) for 22 hours, The mixiure was filtered through Celite, eluting with
tnethanol, then the filtrate was concentrated in vacuo to give a residue which was purified by preparative
HPLC (acidic method), This afforded the formate salt of the title compound as a white solid (9 mg, 5%
over two steps), 'H NMR (methanol-d;) 8.52 (0.7H, s), 7.29 (1H, 1), 7.17 (1H, s), 6.98-6.86 (21, m
including 6.90 (1H, d)), 6.37 (1H, s), 4.89 (2H, br.s), 4.87 (21, br.s), 4.28 (2H, br.s), 3.293.5 3H, m
inclnding 3,20 (1H, sept)), 2.81-2,51 (6H, br.d), 1,21 (6H, d). MS: [M+H]" 385.

EXAMPTE 23
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A solution of 24-bis-benzyloxy-5-isopropenyl-benzoic acid (210 mg, 056 mmol) and
diisopropylethylamine (0,25 mL, 1.4 mmol) in DCM (5 mL) was treated with bromo-tris-pyrrolidino-
phosphonium hexafluorophosphate (PyBrOP) (287 mg, 0.62 mmol). After I hour a solution of 4-(3-
torpholin-4-yl-propoxy)-2,3-dilydro-1H-isoindele (.56 mmol, assuming a quantitative yield from the
preceding step(C18)) in DCM (5 mL) was added. After 4 hours the mixture was diluted with ethyl acetate
and washed with water, IN sodium hydroxide solution and brine. The organic phase was dried (MgS0O,)
end concentrated to give a residue which was absorbed onto an SCX column, This was washed with 10%
methanol/DCM then the product was eluted with 25% 2M methanolic ammonia / DCM) to afford an
impure sample of the intermediate (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-[4-(3-morpholin-4-yl-
propoxy)-1,3-dihydro-isoindol-2-yl]-methanons,

A solution of (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-{4-(3-morpholin4-yl-propoxy)-1,3-dilydro-
isoindol-2-yI)-methanone in methanol (5 mL) was hydrogenated at atmospheric pressure over 10%
palladium on charcoal (45 mg) for 4 hours. The mixture was filtered through Celite, eluting with
methanol, then the filirate was concentrated in vacuo to give a residue which was purified by preparative
HPLC (basic method). This afforded the title compound as a white solid (16 mg, 6% over two steps). H
NMR (methanol-ds) 7.24 (18, %), 7.18 (1H, s), 6.89 (1H, d), 6.84 (1H, d), 6.37 (1K s), 4.87 (2H, br.s),
4.78 (7H, br.s), 4.11-4.04 (ZH, ), 3.72-3.66 (4H, m), 3.21 (1H, sept), 2.60-2.42 (6H, m), 2.05-1.92 (2H,
m), 1.21 (6H, d). MS: [M+H]" 441,

EXAMPLES 24 TO 47
By following the methods described above, the compounds of Examples 24 to 47 were prepared.

E 1
Xample Compound Chemical Name Method N.M.R.Data | M.5.
Number
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for g further N GibirgholinR- T € amEdyDR5-M K7 g0-6.19@si, t|hen
filtered th rigi-dilesdrok i cumbrpmunmﬁl e dn)py.04 (1HS I
chr orat ggra [ | Boiadpb2-BR4 )Q-ammhﬁdrw r 2L B00ZEHH /|mi n,
gradilept] 20%to 1009H DRI qOis¢ipoEEN) '
(2, 4-|di roxy- 5tisopropyl - phe‘ﬁ‘%?“"[%-
o- et/hoxy) 1, 3-d{ hydr o-i soi ndol -)yl]
i ghtf brown viscpus oil (14Qnmg, 509%.
(DMSO®- d6) 10.05 (11-L br s);l 9.60 (1H,

(111,) br's); 7.06 (111, s): [6.93 (H -L

(IH—br d); 6840 (1H ) 4 70 (4H. b

t): 3.10 (1H 1| 2eQbydradi, |tAs:forBxpld
(6H, {d); 1.00 (6H,3-isdpropi: ([ N bijttusigo o

synt hesi s of N-{ 21 f paendl-[5v#r qx - §5@sopr pARP-THR(IH, | *396
di hvdro- 1 H i sQi j@PﬂiﬂfwﬂW eplvlquﬂ}ybz- 2®705(1H,

nmor phol i n- 4-

mac C
~ et hd(y):"r fng_‘%mﬁy d?fgslqlﬁ%dlng

128 |O'H

[ 5-(3- afm

hydr gX i sopropyl - phenyl ) -| met hanone
(100 |ny, 55 nmoles) in DYyP (10 m)

(59 ng, 63 06 pmoles), HOBt (41 ny,

nmor phol i n-4-yl -acetic acid ((37 ng, 0.2
triethyl amine (48!, 0.306nml es) and st i I.85@Ha,
anmbi ent tenperat re for one |hour. To thel-te@Bidon

M XTUre was adde Tugtﬂngr EDC(Z0 g, P~ 104 IIIIUI S)MS
HOBt |(14 ng, 0.104 pNOrEs), |n- :
aci d|(12 ng, 0.083 ‘IHPR: angf_ PRy |a1 lYé ﬁl“;ﬂl
0.100 nmol es) an:l gt";ﬁp _at sé‘qa\tg g@' 5P
a funther 2 VaBl 1 ol A 1%

r esi due | ashidayles] agh prefar08mt 0Gh)2PSY(11BI| ot age

ACM t & 10 DVA\Mﬁ@] estind |t dpdebyHpr e, at) @5 HPLC
to gijv - di hydr oxy5-soindge-tpy| -@EARGA0) -2, 3-
di hydr o- h| 30| njol - 5-yl oxy]| <esbéwyliqacl- nodBHal488 4-yl - a
cetami de as a col| ourl ess vi §cBgdylgpter. (4@4 5)395506. 'H

SP4.: % ow r at@:t:&ﬁdﬂhdm nﬁsmnad,nenqt S.0%sOMAW[90 i n
%

NVR (Me-d3-0D) 7{20 (1H, br |s): ¥A18 (1 :3.18 90
(2H |br m; 6.40[ (1H, s); 4. @'ﬁg’g& t (1H )y ]g( 4H,
m: 3.63 (2H t)| 3.20 (11 L 18 |(2HCEY 2160
(4H, [m; 1.25 (6H d). 2 M*AHlﬁ-om 4 E I’O
Synt hesi s of o " dikddo SLsc Abis f mbﬁ.sfl]
-1-meth |- i fi nmapm I-- 31; tﬂlb o- |1ggo(1dp -+d42
- ﬂEt h opef benzoyl)-2,3- isopropyl- 5), 10.05 (1H,
dihydro-1H- benzoyl)-2,3- | brs), 9.60 (1H,
Ha isoindole-5- dihydro-15- | s), 8.00-7.92
carboxylic acid iscindole-5- (1H, m), 7.90
aH carboxylic acid. | (1H, d), 7.55-
7,40 (1H, m),

7.05 (14, d),




O N HO OH $9A Synt hesi s of

5- brono- 1. 3-di hydro-i soi ndal e- 2-car boxylic acid
tart-butyl ester A m xture

oWE- 2096008, 3- di hydro-|1 H i soindole (1.26 g; KEHGEMwpI3a2
di-tart-butyl dicarbonate (1343 9; 1.1 20 equiv.) and
4-di met hyl am nopyridi ne (catal ytic anmount) in DVF (20
) Stirred fat room temperature vq;r;rglcgﬁrs)j en
evaporated. The |residue was|partitiondgds.bepmegs Ft OAC
and brine, the Bt OQAc | ayer \was separ gt adg (1d, inpd
(MyS®™4) and evaporated. Purification Qy X15a8#H droll umm
chr ofmat ogr aphy usi ng a Bi ot fge SP4 (405, 40 m /i n)
el uting vvith 0%|to 5% McO14|/ DCM gavg 695 ng of

5B —3-di Ry[dr.o %l\fg) 70061 TU9085. PCI7 U0}

129 |30| ndol e- 2- cgﬁ" i ac‘%??"\ta& t - ut r fﬁéﬁwj
] T 4

bro @ 1 ad il 3 1~ 397

d), sicBe L

gum " HNVR (

.30 (111, dd) pofhdiaad, bk, (

Synt hesis_of f&m tﬂym\gdrol\/},gnzdnmdl ng@j ar e 1) 1
dr o- i s@inco| dhydrocavidao Y| (Repasiich t|ers), 7Bt ys |est er

©
3 S

S

1
mo

5 0. UZ-yl)-miethbdohaim (E2) &idlI5s ol |y m)i7dShexane)
vids o] dr opwi [s ehyigctdorgit | 1 r wetplwbh-tt || or(11df=), 545

br omp- i hydro-i soi ndol e- Zﬂ@ﬁhyé'@»'iyl i

tort{butlyl ester| (429 ny; 1/|44Db¥H g} $ THE
(10 m) at -78C junder an at mosH lJ'I;'?s‘"nm The
reaction was stifrred for 50 th

4-pi peridone (212 |; 1.2 equivV. dddsd AnhoStirred
at -78C for a further 60 m nputes then [
tenmperature. The| reaction was quenched W gdp, gat ufat ed
—arpH-e o bdesoluthon-tHhen—extragted—10—wi th
Et OA¢. The Et OAc| | afpde-(adas \was FreBxampley Sat MR ed | MS:
NaHC(B, brine, dri diblyidysSOl) 3d2 (fopagor @MD-ds) | [M+H]
Purification by [fI a§¢?f%1|' um1 enmdyEtodr 5|)i’§%(15[n‘3'18| 71
t

gradient el ution f\’E o | 109%PPRY- e 3% Dammoni 4
] ACM gav y 0~1 - benzoic a.md

5- (4 hydr@j i affcragn 1“‘) g e

i“Soi Nyl _ ar&) ggiE t affa tyI ' 'Q( * a

col our | O' I ng;t-b €$1 RoiMdoline), s) 475 (2H, br

4-(2)3-dithvdro- 1f1L- |30|ndol 5- ﬂh&m&lnEtthﬂ@Engldin-4
-ol 15 A solution of using 3(BOC~ | s), 3.95 (2H, s),
5- (44 hydr oxyl - meft hyl - pi peri i awigb)pedpyt 1, 3163.08/(@H0- i soi n
dol e{2-carboxylijc acid tert {buemife, thew t|em) 1180728y, 0. 32
mol )] in THE (4 ) was treated A th ddBdeTPHERd
hydr gchloric acild (1.5 ml) then heatdd 2t FRDux for
4 hours, then evaporated and re-evaporated wth
toluene to give 4-(2, 3-di hydro-1 H

I soi ndol -5-yl)-1-nmet hyl - pi peridin-4-ol dihydrochloride
as a brown gum SOD. S thesis of (2, 4-bis-benzvlo
-5-isooronenyl -

anvi ) -f5-(4-hydroxM 1-net hyl -piperidin-ibj 20 1

3-di hydro-isoi ndol - 2-yl | - net hanoaa A sol uti on of

2, 4- bi s-benzyl oxy-5-i sopropenyl benzoi ¢ acid (145 ny;
1.2 equiv.) in DCM (5 n) was treated with EDC (80
ng; 1.3 equiv.) and HOAt (66 ngy; 1.5 equiv.) then
stirred at roomtenperature for 30 mnutes. This
solution was then added to a m xture of

4- (2, 3-di hydro-111-i soi ndol -5-yl) - 1- net hyl -

pi peridin--ol dihydrochloride (112 ng; 0.32 nmol) and
triethylamne (90 I; 2 equiv.) in THE (5 m) 25 and
DVE (2 M), the reaction was then stirred at room
tenperature overnight, The reaction m xture was
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diluted with Et OAc, washed with water, IN NaOH and
brine, the Et OAc Iayer was separated, dried (MgSOH)
and evaporated, Purification by flash colum
cwomigwsaphy on Si G, gradient el ution fr oOPET/GBAAGH01582
5% 2M et hanol i ¢ ammoni a / {3gM gave 104 ngy of
(2, 4- bi s- benzyl oxy-5-i sopropenyl - phenyl ) -

i é ' idin%ﬁfyl -1 hydrQ-isb
i ndd|l - 2-yI ] - met bydrexys ly el abs "'ﬁ‘"gk r&ﬂfﬁﬁ
-S-i|ro 1- he 1 85"3"1’“& b - 1%5%%‘?1“ éDos%iﬁ‘d?)“ s
- 30/ SO E. Synt hesﬂl%pthﬁ dr ok £59) é‘;‘{_ P- 0 BEQH, s),
Hydrjogenat i on of d:hydro-;somdol— benzoic acid | 7.25-7.08 (3H,

(2, 4r bi s- bepzy| OXs1PmétEaRcOP eRbargioe Ny | thy, 763 (14 hydr ox)
met hxl -pperildi n-4-yl) - 1, 3B5) and 5- 8), 6.40 (1H, s5),

élhydrg- soi ndol|- 2- yl ] - met hamerhokneds de%%ﬁ@ﬁkﬂﬂl n
met hpd af forlded 72 ng of yioethykiH ¢ ® As a
cream soif o ' H|NVR ( Me- d3- @W?W§§L(2H2 3* 1B

(g

(111} br °% 7.0§ (113, s), b.
2006/ 109085 PCT/|GB2006/ 0013B2
2.65/(2H, m, 2./45 (211, m
n, [L.65 (2H, n)|, 1.10 (6H
EXAMPLE 51 SyntHesis 2 4-di|
1- ' erazin-I- 1 -1 eridi - - 1-13- 5 dlhydro IS
'Eiﬂﬁﬁﬁﬁi& 2-XI'l-me anon 0 N, oX 51A Synthesis of 2
-5-isoroenl-hen 1 - 5-bronp-1 3-di dr is
S\Lhtnqu lof (% 4—d¥hydrganﬁlséoﬁr§3w-¢, Bt yB5- @txsomowlmmu-emmm&
yI OXYy-5-1 sopropenyl -benzoic acid (2.85 g; 7.6
ﬂhﬁﬁﬂQEES bronmo- 2, 3-di hydro-1H. 10 isoindole (1.5 g; 1
equiv.) , BDC (1,75g; 1.2 equiv.) §HQ HOBt (1.25 g;
1.2 equiv.) in DVF (25 M) was,_8tN'rred at room

tenperature overnight then £% gpor &t ed. The resi due was
di ssol ved in Et OAc, waShed ‘

BN | 310(1H m,
L s), 2.00 [2H,
oo, [ MHH - 411,

rn__|nrnl —vn+h
&

using a Biotage SP4 (405, 40 m/nin) eluting with
1:4-1:3-1:2 Bt OAc / P.Ej,0Rve 2.45 g of
(2, 4- bi s-benzyl oxy-5-i sopropenyl -

Toptespyrsipn (& 541 uwino-athay)di, hibivds-iaipidd]- @gﬂ—cyl}y)imwgﬁﬁgmga{{;phenyl)-
m&ﬁn&u h&cﬂ&huﬁ&ﬂ%mm'wﬂzsolﬁg 6.4 rnfles}Pin § 2 @ichloroetharie $10me) ves added

ot S0, P20 P RG34 g2 e dnd ot s
(4§ 2, 1s4d imsnolre)y vy thendyeatsd it §&E1far 36 hypks. Prhtbewmprotion mixture was added further

ac% @ é%o%)?ﬁgﬁﬂgm?%&m%b orcﬁydfid), (mﬁgammﬁmofea@ﬁu 4FHic acid

nmet hyl - 4- er ' 4%@ €L 8L\ 1S fittered
(49@0%95@@2”@&&%@%@@? V&g
et mm(herﬂqu@fpemeh):y thish emmatdgupm [ﬁiomsqos'ﬂwm @owrgpte Z5ml/min, pradient

20%110 (QU% ]5 11? EEK% ‘:o' ggo% @:? %ylﬁ:@m@rﬂ% {msop?ep}glammo-

rumt
ethdx@rﬂ ,mm@dsmdo@ﬂbmﬁqu@@s Mim'er%gm Yigpous Dﬂéﬁmﬂ&is‘}’% rEENMR
RO/ @m,rur BeSEBEH, br HhE2Y (R s)prnomu,tsm 6693 Ia% br 5); 6.85 (18, br

%%C’U@a‘ibgnﬁgf%g%r Y@k $1b flebh: 280 x4 Ak USTHs 6.

lmhﬁﬂnhﬂdgﬂﬂﬁﬁy3¥8|otage SP4 - 25S, 25
EXAMPLE 49

-2, 3-dikvdro-1H-isoindol-5-

morpholin-4-yl-ac ide

W Sl L T D o N e T
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n1/n1n) eIutlng wi t h DMAW 240- 120-90 fol | owed by
evaporation of product containing fractions gave 105

ny

oWOZ0/IP083 henzyl oxy- 5-i sopr openyl - phenyl ) - {BCTGR20050p4382
t hyl - pi perazin-I-yl)-piperi di28-1-yl] 25

1, 3-di hydr o-i soi ndol - 2-yl } - met hanone as the acetic

acid salt. C 2 4dih dro -5-i o 1- hqﬂ‘ - 5 4 4-nmeth
l- 1 erazi - - 1 - i eridin- -1 ro-

i soi ndol - 2-yb}- a anon hydr oghlofi de. WO 2006/ 109085

PCT/ GB2006/ 001382 131 t i off of
(2, 4bi s- benzyl oxy- 5-i ep€nyl - phenyl ) - { 5- [4 (4net hyl
- pi perazi n-1-yl) - pi in-1-yl]-

1, 3-di hydro-i soi ndol - - met hanone acetic acid salt
in methanol (10 nil) treated with 10% pall adi um

b e AD  on BnaR 2 or oo SRaropAgenyD>
methagels hpdeqblonidel(10fse, 0251 findet) inDME (48 irl) eat added EDC (59 mg, 0.306
mﬁabl@sz ERER %ﬁ%o % @Oﬂg%}&g u@;%ﬂolm-g%@ &m@éﬂ%ﬂné] W2$§m1§c 1d4] daRY

cont ai ni t1ons
P20 Eramoles) andistgpd g qmitentdempgratreder ae-povy. Tehopggetion
mixtmearwae v@p:hfuﬁliee EDAIZD g 0.0anaila), HOBV(I4 Mg, Eih ifteles)Afshpholin-4-yl-

acgl{cl ﬁ 15 0. Odgl éé?&(ﬁ H‘Ipchglltamm 9 F ‘EJZ d stirred at amblent
tepg;%tqqﬁ foglgggtﬁleg b@q:ql g;lyp;ﬂmytm E%@if g’(l"hior% e \3&? pun?;i]d by ﬂash
chetimta ghiaghy iNB1ag0RP4 - ﬁsm,\,ﬁo}wﬂfeﬂhﬁmm%mbﬁﬂrzm INA W @G VIS to 100%
ol 89 A8y EERAL S0k 5 ) el LR o
dllvydwstﬂﬂswok-‘-‘salgxﬂﬁhyl} -2 mogrBolinityd-acetimide@s & Slqualdss viswys oil (40mng,
334%). 72 NMIOAIAEHD) nilzo 5%3; 1891, @15 do 2 (ZHm me(?& RO o210 (21, 1);

s 5‘%54:13 5?,3 EPRASE T TR TS NE -

MNSo [MH11] ~ 479. EXAVPLE 52 i 5-iac hen 1 - 5-

erazi n- I- - nl-13-" ro-isoindol- - Synthe3|s of
Al ms@ MidiyaRiRsunepSovl-ohenth-[3-04-hydroR Ame@YINiRE 8ih-S-vB 1 3-dihvdro-
Egﬁf!%lfs‘ﬂ%%%}zl@g%xv-s-isopygpenvl-benzoyo-2.34ih\/drO-ll—l-is

Oi ndol-5-v11- hen | i er e-l-carbg lic and tert-butyl

ester A m xture of
(2,4-bis-benzy|oxy-5-isopropemy =
di hydr o-i soi ndol -2 yl)-nethan
t-butyl-4-[4-(4,4,5,5-tetra | -1, 3, 2-di oxaborol an-2
-yI)phenyI]plpera2|ne 20 “saf"oxyl ate (210 ny, 1.25
equiv.), bis(tri-t-buty® phi ne) pal | adi um{(0) (12.5
ng, 2.5 nol/a) and pota carbonate (350 ng, 6
equiv.) in toluene/water/ejhanol- (1 mM: 1 mM: 4 m)
was heated at 135C for 30 mnutes in a CEM expl orer

henyl ) - (5- brono- 1, 3-
(240 ng, 0.43 mol),

'dllutéd mnth EtOAc..‘mashed mfth saturated NaHCO3,
A gixiuredt f-tyB0E)3 cblndmelsﬁalpmdale €26 26 mﬁ:ob,at-tectrhu@ydxéaﬂam (153 g 1.1
eqnﬁ@j HMAMgferdf Hﬁtu@ ri@ﬂg %atﬁlﬁuﬁhﬁ &Bﬁﬂ"’ (2021§l§w‘a5?sﬁmm o {¥hdd %r@ar&ture

then 171 Evaporati on o
%5*5 Fhﬁ‘g?]’&i’“’%%?% hide s PaEE ‘?"641 aw%toe\s anpgprigg, the EfOAc layor was
sepérafod, [dHed (2230)) iamd dyapzyed (Poyifidationds dpsh oglarih YHronR@ipzphy Wsinga Biotags

SP4 4OS 1§ gl thO?f to 5% MeOH / -
( JOID fﬂH-)I St(])nlgr‘]v o 0 u}\de ﬁ[e M%Vapﬁesi?gl Iof 5 bxiomo -1.3- d:h%drf)

|c aC|d tert-butyl ester V5. [ MtF1] + 736.
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52B. Synthesis of (2,

di hydr oxy-5-i sonroeyl - nhenvlL| -1 S-f 4gbper azi n-1 -yl - phen
vl)-1,3-di hvslr~ isoindol-2-yl]-nmethanone WO
2906000085 FCT/ GB2006/ 001382 132 Hydr ogendRUTH¥B2616/001382
4-{4-[2-(2, 4-bi sbenzyl oxy- opsopr openyl - benzoyl) -2, 3-d

i hydro | H i soi ndol -5-yl] -

.g %Yéaﬁbmyﬂ@mb%m}l PO A GINMI @MISCRad) Y155 €L, 6 7.48 (1H,
foll owed by BOC

%ﬂ%tdé}:f‘ls:b% ](@EI ’B%ié?&!i@g)l n exanpl e 70) afforded 10
%ﬂ%ﬂmég}%{i v Gy T rid alyie G e-@ﬁaﬁ acid teyt-

T asn umn Chrone ogr aphy I ot age 5S)
butdlegieri ng wit h DI\/AW240 120-90 and evaporation 5 from

0.6 gmé% %tggfl tﬁ‘fﬂn# %Et Bm%i}fn%ﬁﬁedﬁgml to7 sﬁéed(sglmnon%)' 3-
brofng@-13-dihydro-B0®8ol¢- Marboxﬂ)c acig teg:@utqr fgr (ﬂamg, g 4—‘111171113()& ﬂmoﬁious THF
(10%:31')2&-76 dehhndd¥ i atthosbBeré Ettditrophn, THYEHact{olvivkd stirreddH550 nAYRof 1-mothyl-
4—p§mrbqo“ee(%ﬂ Hsf ;Sr.’r)l eﬁ{swi w%s_ag{:]eg a:‘_ijcir sglEer_S:e& -'Z B"% thh f&&lﬂ?&b thingtes¥hen warmed to
rooinSempaciote: Pheyréabtiwetahanenthed withyygjurated ammonium chloride solution then extracted
wnﬂ' ia!@’Aq Q% Yercel 158P8 Mhecpbi@wﬁm{a@ﬂa{m PRk MREO) mhly dr
ava@r@ql B?;xﬁfq{pn @Lﬂ%ﬁj %Ph%?tgér%& gl()élgrllgé rgatl{gmrhoomeo/l to 16%
mefhgnofQnEan0Daded0nH 1 Figlef 5- (ﬂﬂqm@ﬁr—&)mthﬂmmcm-@-ﬂ)@-dﬂy@o-
eds@1NaOH  THFwal ; r(1:1
150@% 1&-5&%%%%%%%&5@ E'Q PXD!&JII E! i, wal ;1 ( )

SIS O br ono- 2 4- dlnethoxyben20|c
508 CiyilnR Py 2

r ono- [ ydroxyben20|c acid (24.9 g, 107 mmol)

A somxamsw@d{oﬂﬁ&mﬂhﬁ-pzmagmﬁwédtBshhydwmipd#eﬁrnybuﬁYb%ﬁctﬂéeﬂ-bﬂwl

35‘{]2 @ (@R w@%&iﬁﬁu&m@{’e@ hyﬁiwhboni fe Sml) then
at ed ux overgt%c? The t%s wer e LI 2%311dm-1H-

hogfdat faﬂRiF fw@a thgp YPDIREt B i vapEIof Mt PIRFRS G g Y

isofMeBonatedhyl-pipetdyreslslihadrachioride aspbmd‘ugttm was purified by

fI ash coI um chrorrat ography (100% DCI\/p to [ eI d o

A ALe5S LB ). ) H VR (Me-d3-CD) 7.98 (111,
WS 99 (311, s), 3,94 (3H, a), 3.85
A foBidon &F 0 A ¥Shendy Micy-5-isopdimhR-Bahzoic acid (145 mg; 1.2 equiv.) in DCM (5 ml) was

treated with EDC (80 my; 1.3 equiv.) and HIOAt (66 mg; 1.5 equiv.) then stirred at room temperature for
30 minutes. This solution was then added to a mixture of 4-(2,3-dikydro-1H-isoindol-5-yI)-1-methyl-
piperidin-4-o] dihydrochioride (112 mg; 0,32 mmol) and triethylamine (90 pl; 2 equiv.) in THE (5 ml)
and DMF (2 ), the reaction was then stirred at room temperature overnight, The reaction mixture was
diluted with BtOAc, washed with water, N NaOH aud brine, the EtOAc layer was separated, dried
(MpSO0,) and evaporated, Purification by flash column chromategraphy on 5i0,, gradient slntien from

(% to 5% 2M methanolic ammonia / DCM gave 104 mg of (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-
[5-(4—hydroxy-1-methyl—piparidinuiiuyl)-l,3-dihydrc)aisniudol-z-yl]-methanone as a yellow glass,

dihydro-isoindol-2-y]]- ne

Hydrogenation of (2,4—bis-benzyloxy-ﬁ-isoprnpenyluphenylj-[S-(dl-hydmxy-l -methyl-piperidin.4-y])-1,3~
dihydro-isoindol-2-yl]-methanone (as described in method A5) afforded 72 mg of the title compound as a
cream solid, J5 NMR. (Me-d3-OD) 7.35 (2H, m), 7.18 (1EL br m) 7.08 (1H, 5), 6.25 (14, 5), 4.78 (4H,
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53B. Synthesis of-isol 3ropenyl -2, 4-di net hoxy- benzoi c

acid nethyl ester To potassium i sopropylidene

trifluoroborate (4.87 g, 32.7 nmol) and

5WPr2ene0928: - di net hoxybenzoi ¢ aci d nmet hyl edJtwaYGR2T06H01382

g, 27.3 mmol) in THF (195 nm30 was added Cs2CC3 (26.6

g, 81.8 mol) in water 25 (39 nl). The reaction was
m)PeaEs a1, 226032 HRa), PRI 3IHL o), 2, BE3H) 5), L0BRHmPL.§5 GHoe)l 1. 10M6H, d). MS:
[Mrggghl on was heated WO 2006/ 109085 PCTI GB2006/ 001382

1 reflux for three days then quenched by addi ng

sand extracted with Et OAc (x2). The conbi ned
organl C Iayers ver e vvashed vvlth br| ne, dr| ed (I\/gSO4)

dqﬂﬁrg%ﬁﬁol-ﬂ?-ﬁ %%E&eup in Et OAc aga| n and the
precipitate filtered. The filtrate was evaporated to

dryness to yield 5-isopropenyl - 2:4-di met hoxy-benzoi c
acid nethyl ester (6.2 g). 1H N(I\/e d3-0D) 5 7.68
(1H, s), 6.66 (113, s), 5.10-568 (111, m, 5.02-5.00
(1H, m, 3.93 (31L s), 3.92 (3 s), 3.84 (3H, s9),
2.08-2,06 (313, m. M [I\/Hr37 53 C. Synthesis of
5-isoprond-2,4-d' et -bgpzpiy~acid nethyl ester A

sol ution of 5- isopropeﬂyl 2,4 dunethoxy benzoic acid
nmet hyl ester (6,0 g, 2 in MOH (85 nl) was
shaken with 10 % Pd/ C undgr an at nrosphere of 112 at
roomtenperature for 3 ho‘i’ﬁ'rs The 10 cat al yst vas

@ﬁ %Ed t hr ough ] The fi I t r at e vvas passed t hr ough a
pad of silica and evaporated to dryness to yield

A anﬁsﬂ &Msdzﬁaa S prddenylhfzddd RAYLES A0S m@g I 3-broRel2 By drash-

b RSB TS h m E01nR178 e

stiggitabroom tepératune o wsEehs ted evagobted. Ty resfdmdéwaél@-ﬁwc washed with

Yk H@ﬁh&%i’clmé& Napfoch; Adnu( 0 )emd e%ap%fﬁ%eﬁ Fi3FcaBon sl %m(aéédm (408,

4OS|ngu[ %‘%3@-1 ;1152 fé)éc / g&nqaﬁee?sﬁ5§ %FZ ﬁbm-bcngﬁox%é-mo%)mpeuyl-
phényi) $DROAEY B -ddydre-thbinddl B gRymethennoise ligitibobwn solid.
5 Isoprbopyl 2, 4 d| mst hoxy-behizm c aci d netlh I

est er

!ﬁgme,;oﬁgolmx)} @nmt was r medt ‘ 50 C

overni ght. The reaction was cooled and diluted wth
A wuhitien of h¢HbiEb @y oxy BHenpagenybrisnyDe§-bromes $-dikerdiorizeinidgle?eyl)-methancne

- (2@ %&0 §ﬂm§1 }hlzd d | %‘i’eﬂ-)yl.4.%n&]ﬁ-9-%ﬁ£erééﬁ§(so%ig { Q&Iuﬁ/% nWoihEhe G -

wwre#dwtﬁ iRy PRSP (ﬁ@eoszﬂml%hngﬁ%ﬂaaﬂkiiﬂﬂe?a%l&dmm@
(16 ink; Emebs pundl sodiamer-Bitexille (50 o YN efS.) tiodn Yéaek dt 120°C for 30 minutes ina

Rt e L SR ﬂ(?g&% iyt

drigd @4eS04 2and esr}pmeiﬂn@@mqn byiysh cslu%dmemrap@y &P4( @
mifinin) efiidwithliliA Bexab-) 20-do f&l&w@@%vap@)aﬂoﬂ\@pmﬁlwﬂhtam&a @acnw gave
10%@8?% éﬂ?‘j’o%gﬁ?g{; 006{ j ?}%?—{5-[%—%4-1:1&@]%&:%21!1— —yl)-pipe:% 1-yl]}-

1,3-dihydro-isoindol-2-yl}-methanone as the acetic acid salt.

izoindol-2-y]}-methanone I
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LI S S SRS S A P W S DR IEAIC S JATHATI I, SR TR L S-S U S S

Pd(PPI 1,)n, NB=GO,, tlaanSMeOH: watCr(1:1:1) reanx O
0O ntcPBA ON OOM R7 3E. 5 esis of -bronp- -dih dro=
oiadol- - | - 5-iso 1-2 dinmetho hen 1 anon To a

WX 209660985 5- | sopr opyl - 2, 4- di net hoxybenzoi ¢ BOVGEB20@/ 045332
g, 10.9 mmol), HOBt (1. 61 Oi3111. 9 mol) and EDC (1. 85
g,ll 9 mmol) in anhydrous SN& (33 m) under N2 was

Asaqﬁ’n @h?% b Iséom itaédyﬁrs-gqmﬂmqum{eﬁzm mrpl;&n@m-yu-
13%@9?58%%%/1}&&%‘??&%6“83/3“& “"ﬁ@“ o} 410 RO dlfq‘ &wr‘“l 48

palRéiGn Sxéaktae (Wenghydivgenpiedad uotn tenrlatula@ipressyr yve then fi 1tﬂred and
evaaom@d ?Ecdcn%re find v@xﬁﬁﬁ‘ﬂied I}gﬁfaﬁ] HRRA @lﬁoﬂﬂt&gli’apb (131&%3%941 258, 25

e TUER o0 e, LS 2, e it
satﬂﬁt@mtl EMRS: tidd evapbretel 4o ref dvasiated ofithimethanbl aodrdried gpdephigh vacuum at

r@ Q-dga%d'oﬁj é“s%:?dilg Opﬁng'gﬁeig g %plﬁﬂ?aziﬁ'—le{lgpendm-l gl] -1,3-
msm&u}ﬁﬁamt@w% hygsechiasiig Ties 'a%ht%f‘ *6
DbR2(b%82.00 (Db n), HE5-S55YBHL (bBim), 7/43-7.07 3BAmY, 1.03 LH. 9)6.45 (1H, ),

Rt by ol S My 8 g
(2HL i 05-1.90 G2H., 20,6 [ SXGFE 9. hWﬂé’Er@ of 5 isoorom -2 4 di

t ho2v- nhenyl ) - (5-vi nvl - 1 3-di hvdro-i soi ndol - 2-v11-m
EXRMORE T,

s G b dnde -t god a0l R ohe fdopa Gl Ruulntbi
T nanone (Z.2 o nnD and
yllanehiapome - 4 4, 5 5-t et ranet hyl -1, 3 2-di oxabor al ane (1.2
m, 6.53 nmol) in MeOH (25 m) tol uene (25 m)
was added Na2C03 in water (25 nm%Y) ./ The reaction was
degassed, Pd(PPh3)4 (0,38 g, 085 mmol) added then
heat ed at 80C overni ght. The r¥acti on was worked up by
addi ng wat er and extracting {th Et CAc (x3). The
conbi ned organi c | ayers shed with brine and

dried over MgSH. The _product was filtered and
evaporated to dryness t purified by flash col um
chromat ogr aphy, gradi ent 0 elution (ether:petrol) to

P Qipbetone B 9 Q_you; yeIIOM/orI (1 6 b),—:
Va (V- d3- 0D 47715(3H m, 7.15 (1H, s),
A ﬁm&ﬁe (2, @blé~kéﬂzylb5®-2ﬁ@ﬁwb&@9ﬂﬁfvl)ﬂﬁl1510@2Geﬂiyé@igvMOMﬂébmﬂmmc
(zléﬂﬂ&ﬁ 4 %am(:ﬁ]:éﬂty ')ZF—A] (R4.59. t%%xgl:thﬂ q’)giz d?bx%mﬁa%fi-yngﬁ’&nyl]ﬁpe%na

caghogyhate (Ri0Imae, 138 pujV,): bis( stbrrsrahosdrﬂeipr)@dm[ﬂm b5 bty and
potdsdne&kbofdte ((aﬁnhg @ rampyh toRerk/vditerrethinol(y mp I ml: 4 ml) was heated at 135°C

forl%)D- 1.15tes?ﬁ(a!1 e&&%:;plorer mcrowa)(fe %ntigshsgrd?ﬁ%lwa &ﬁlﬁmtﬁ@ WRaBkd Hith EtOAc,

wiisBediveib patiryd NEECOs diried @599 2pstruenprajed (Racifjation by flashcglipy
ch?on&aﬁa%l %@Qﬁm’&gé@ﬂﬂ: . IR, BoRg) diinBRitg:3 Rer?B1 BOWIVP.E.. Evaporation of

was ad 2. 13
oSSR RS @%Pﬂ 2 By e 2.
Mﬁomﬁh&yl}@ﬂmﬂ}ﬂwrm&ldﬂbmwmﬂ‘b%@ﬂ' MM 336
and extracted the product

5385 Svnthesis of {2 didiydrmgiei=isopsogy kpheny Rl 3-(d-niperasi phie =0 -.!
pg,,%hmgm ine and dried over NQSO4 The product
mas tered and evaporated to dryness to yield crude

(5-isopropy|-
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2,4- dlnethoxy phenyl) (S-OX|ranyI 1, 3- dlhydro I soi ndo

-2 yI) nmet hanone as u very pale yeIIow oil. Ms: 10
[ MtH " 368. a H H N NHn? ETCH D N 6&,. DOM RT / 1
HWOEPP60908§ H HO OH H 53 . S nthesis PCT/GB2006/0013%2

of (2. 4-di hydr oxy-5-i sopropyligphenvD- (5- (1- di net hvl am n
0- 2- bydroxv-e ]Jlyl) 1.3 _
Hlrdgaelfica $0i-proab ﬁ:swsﬂzyﬁﬁ,maﬂma:y( bap e 23kl dcbHH- ol cs-y1)-

) Ig&glﬁ%ﬂzfpé-lyc %U)Q}ﬁc 8{3 cH:Qlit EQ% %t:((g: &escra)gé in method A35), followed by BOC

degyiotaetion(as Qesgﬂ.’pid mmwﬁ)ea(@dvﬂd&m?@z tifle qompound as the hydrochioride salt
afér'sﬂabhsaamﬂ@ Bitbmado Rdedpe ¥y, PIve sy with DIAW 8412050 Rd@idporation

0
b e T AT 3 ol
(11%9), A (Hed: 2P @H. 1803 .85 @H.anni -4 ¢, njs23 (B a0t 1 Fr{6kia®, MS: MAET
asgvaporated to dryness and the product crudely purified

by flash col um chronmat ography MOH DCM (1:5) to
EXAMIIE 3npure material which was used w thout further

purification. To a n1xture of
‘\ GS.S f :‘i_ui D, i ) i\l

;sdiﬂbrz.?ﬂ}gdm&tha_(g&el a‘he t 0

anon d
1 FHBAERGRS _ hydr oxy- et hyl ) - 1, 3- di hydr o-i soi n
doI 2 yl 1{5-isopropyl -2, 4- di not hoxy- phenyl ) - net hanone
(100 no) ;hgn boron,
tribrong, :
stir at
reacti on W
and Et QAD. n
(x2). The WD 2006/ 109055 PCT/ GB2006/ 001382 136
conbi ned organic |ayers were washed with brin " wk
over MgSHA then filtered and evaporated to drjy#ess,
to | eave a yell ow residue which was purified
preparative HPLC to yield the two resorcinol isoners.
(2, 4- Di hydr oxy-5-i sopr opydss Menyl) [ 5- (1 di ¥yl am no
-2-hydroxy-ethy|)-1,3-%hh
nmet hanone, (Conpound 121 'K
7.42-7.30 (3H, m, 7.19 ( ), %‘F%E’“(EH a),
4.98-4.87 (4H, m, 4.03-3.97 (11, m, 3.94-3. 1H
n), 3.68 (1H, br s), 3.22 (1H, sept), 2.40 (613, s),
53 23ﬂ(611, d) NB, [NHHf 384

i ed

P 1 co- (2-di met hyl am no
A solutlm}/ c% 5 %Xafmei J]Xiz))dro:ﬁrﬁganz% 19 EZ% 9 n do l) in acXtmle (355 ml), was treated
with methyl iodide (39.9 ml, 640mmel) and KCO, (88 g, 640 mmol) then heated at reflux overnight.
The salts were filtered off and washed with acetone. The filtrate was evaporated to dryness and the
product was purified by flash column chromatography (100% DCM) to yield 5-broma-2,4-
dimethoxybenzoic acid methyl ester as a colourless solid (28 g). "H NMR (Me-d>-OD) 7.98 (11, ), 6.74
(1H, 8), 3.99 (3H, £), 3.94 (34, 5), 3.85 (3H, 5). MS: [M+H]" 275/277.

53B. Synthesis of -isopropenyl-2.4-dimethoxy-benzoic acid methyl ester

To potassium isopropylidene trifluoroborate (4.87 g, 32.7 mmol) and 5-bromo-2,4-dimethoxybenzoic
acid methyl ester (7.5 g, 27.3 mmol) in THF (195 ml) was added Cs;COs (26.6 g, 81.8 mmol) in water
(39 mi). The reaction was degassed and Pd(PPhs), (1.58 g, 1.36 mmol) added. The reaction was heated
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met hanone, (Conpound 121H-ii) 'H NMLt (Me-d3-OD)
7.39-7,25 (3H m, 7.18(111, s), 6.38(111, s), 10
6.94-6,88 (511, m, 3.22 (1H, sept), 2.77-2.68 (111,
nvO 2006492085 51 (1H, m), 2.42 (6H, s), 1.23 (GAET/GH2006/001382
M5: [M+H] ' 384. EXAMPLE 54 $ynt hesis of
L2, 4- di hydr oxy-5-i sopropyl - phenyl -[ 5- (pi perazi ne-1-car
at Qﬂﬁ\ﬂ)r)thrlae cﬁyﬁheh)ﬁddhﬂ:eﬂ $P&JARG waterayid extracted with EtOAc (x2), The combined
Dr%?lc Eaegso‘ge%rﬁ rd%fq 1|'11?e{ d Sg%g%ﬂg_hlﬁ) gd H(H ?ap%ﬂr ted éoSIﬁvah grrc’or&ge solid.

enzo
ThelprducBvag takinoR mEﬂDAp pepiarand theprecipitetg filissdy (The tiliret was evaporated to

dryns foryiRad Msop&ﬁ:&@la Adﬁﬁthuiy&maoﬁfmd methyl ester (6.2 g). '"HNMR (Me-c-0D)

b RS DAL Bl SRR Be ) p 2 By SR o,

208006 (%, m) . 186 IMB1° 2J7. EDC (0.22 g, 1.15 rmol), HOBT

0, 196 9,1 15 nmol ) and BOC. pi per Z|ne ( 0.117 m,
53. pptithas 2 nf§ 2 dmpethoxv-be pzote Acia methyl 05IeL | yom

A LRERE f%‘ [2 cﬁm&ﬁ&& szDEaKh Vg ﬁzﬂ‘ﬂﬁ&n in MeOH (85

vacuum ude na
mIhwasshelcen vathdo é’%l't‘dr’%@iderdmtﬂwoﬁpéewﬁlﬁ ﬂt rgm oPatreere koa The

@?ﬂ v mﬁmm&{@gamtéﬁpebﬁdt B 8ile elpﬁ'ﬁide(' ﬂ@s‘é@ﬂ%uglﬁ rrhé m&adwas passed
n nder m _an
L e e e e F

pugjfied by 0255 cjumaf chebnfaReaphy DO Petrol gradient elution) 1o yield 5-isoptopyl-2,4-
EMG Eé:d'n% f&ﬂy A coldBiaOtid 53 ‘ﬁ'r@ﬂd ﬂ\@e-égkdb 9icl @ﬂi ), 6.64

by
w23t &5 (3@535 %Wi? VAV IR )

g [ 5- (bi aerazine-I-carb
”mAYhﬁggﬁg‘wethanone
CZhJ cﬁﬁbtﬂdiym&@ g@m&m&t@g N O AP add MO B34 £ 326 mmol)

mﬁﬁfg c@ T B R eyeniog e fpoed and diod
withivageciand EfQAci Tbs sydwhelafr wmbmydeqlwwﬂpl@r(aium Thegaedne eps
exirfoted tﬂjEﬁjﬁuﬁ&ﬁﬂ & cERbif of @de?s&%%ﬁlasﬁéﬁ%%ﬂhﬁﬁﬁ%d Qie¥Ger
2006(109085 [/ GB2006/ OO i chFyF137 E QAc then treat ed .
MgfOp-nThe odveh pasdilieredpqd epqpprated fodpypesgjto peld pripppEnpy -4 g tmafhony-benzoic
acid @M [Sile peRR 6l G107 &) HNRE (MMBO-dgtihe (L1H, bsinl7ied (I, k) € T1edHtsp 3.95

[

(31?’2“?12'-9&3#953%01)% 1%561?61 IE“p d)phﬁser[ltv[;/-ﬁ 2f55 ( pi perazi ne-1| -
arbonyl)-13- di hydro-isoi ndol - 2-yl ] - net hanone
hydrochl ori de. "HNVR (Me-d3-0D) 7,50-7.42 (3H, m,
7,18 (1H, s), 6.39 (1H, s), 5.00-4.95 (41L br s),
3.92-3.79 (41L br s), 3.35-3.28 (4H, br s), 3.26-3.15
(111, m, 1.23 (6H 5 d). Ms: [MtH ' 410. EXAWPLE 55
Synt hesi s of (2. 4-di hvdr axy
i sonrouyl - Dhenyl | -f5-(4-nmet hvl -yi erazin--vl net
11-1. 3-di hydro- isoindo -2- 1 -ne anon HO
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OH 10 55A Synt hesis of 2-12, 4-bis-benzvl ox-5=

sor opyl - benzovl- 2. 3-dxdro-1 -|30|ndo e--carboxylic

acid nethoxy nmethyl ide A solution of

2WOZ2006/1M1085- benzyl oxy- 5-i sopropyl - beDZayl ) - 2, FEETHFHI (4063382
| Hi soi ndol e-5-carboxylic gid (Preparation D6) (1.76
g, 3,39 mol), EDC (0.78 g, 4.06 mmol ), HOBT (0.55 g,
4.06 mmol ), Et3N 1nml, 6.78mvpl) and d

NO- di met,hyl.hydr oxyl am ne hydrochl ori de 6 g, 3.72
mmol ) in (20 nil )15 was stirreg om

t enperd for 48 ur s, EPF-H2%h evqgo ated under
vacuum ud er i al?™iis d in ethyl

ed NaHCG3,

acet ate dlextraCted twice with sat-
‘ ), filtered

organi cs washed with brine, dried
then evaporated to give 1.84 g of
2- (2, 4-bi s- benzyl oxy- 5-i sopr opyl - bejfz qyiEreti=gos
di hydr o- | Hi soi ndol e- 5- car boxyl i c Bt

nmet hoxy- met hyl -am de. MsS: [ MtH1+ 5

raﬂux

of 2- 2 4-bhis-b

to- - 01.6 1 -2 3¢odro-IHi indole-5-carbal de e

55B. Synt hesis 20 sol uti on of

2"(2, 4- bi s- benz y-5-i sopropyl - benz 2, 3di hydr o-
| Hi soi ndol e45- xylic apgh net hdxyfwet hyl - am de

(0.226g, O0.#4mpl) in THE‘F&EEW‘COOE o 0OC, treated
with 1M Li AY THF  (0.3mL, 0.3mmol) iyred 1 hour,
further LiAl ~<05ml) added then stlrrfed for 30

m nutes. The reaction was quenched
15ILSO4 solutlon .

2. 4.l s bspeyl O ' ol ﬁoﬁr 51w/ d1.Ommol)
To T“Pé‘ ODfEéESPISWEE% car%b “ffgiﬁﬁﬁm o %i%{ s ( :‘%&%& n:;
and EDCHBET 5 129 o)) n dghydrons DME 3mf) un Nz ag ed 5- é’fcﬁml' 0-
Isulhtﬂ:le. (I 9'} é‘@bh mmnol) dnctstifidd a€lfoBm kefupéraroh® bvernight. - TheTeastidiovas quenchad by

dllégg %t@ﬁ%@%ewgﬁ%%acgnﬁ the oduct v11th té)rf%c o(xl)) The combined or amc layers
werk adhaDiittchninears dwrumqm@@ﬁ)y . plpémgw ﬁ&ﬁfﬂfbﬂﬂé 3‘mﬁ?ff>trﬁ;I ™ dipess to

leave 'E?o&v«lﬂ%h ‘9&&3@)&[ did ash Qelfen dRFddlajogiaphy @i Lpradi¢nd Qution

(etl‘gp(:gpu‘elgg y%S-@ro@g%\? Ddﬁ?&lﬁ%{é@'& Yo Fg%%%ﬁ/mg%ﬁ%gb

mefiiddhe as a bélgvolid ¢ &Y. ém?m OMicbi-OB) 75@7 ;5(3;;043}, 314 ﬁ) ;1 11 (1;; ,s),
|

+sERE) 00 8% SROEs Al et s omman e

e organi cs were conbined,
A04f6hed with brine, drled (NgSCﬂ) flltered and

evanr at ed. to g . . methanone
- p1 perazi n-
To ,(;’ékm M: '?hy%% guﬂams}r)g —is&%p?ﬂ?i—dl&aﬂ%ﬂyphaﬁ'lﬁi&thhﬁﬂem g, 5.44
anoQ)? E aTvEp";Hq-,ﬁ%?tegaq:%@&;béa Sgpxar Pﬁﬂ]ﬁ’&ﬁfﬂ 2 211 >9|5i3 mr%p m MeDH (2{ ml) and
toluéﬂﬁéﬁ enl)lhael s daeEMaC OO waves 2 Tml).r The ceagion wa@ea@smNﬁtdﬁ'eha)A§3E g 0.05
ool B B R Rt i ot i
with@2Ad (B9 wascqmbmad L e T TS Oro™e
prcild% B ﬁﬂ%ﬁf@ mﬁ%{pafgtee d:ddrgn&da tHelr@mifi2d y;@3h coldmey ahprug;]gﬁph;g @radient
| e an a 5 vl
o RS U R APROT o B o DSy DM Tlntl 2.
meiRnahe 6§ dyglvooil § £). SEPMGMedRENY ﬁ; 7. pfscsgzlmhg%gﬁ ), 6.82-6.72 (1H,

pi pet azi n-1 -yl nethyl)-1, 3-di hydro-i soi ndol - 2-yl ] - net ha
none. MS: [ MtH] +410. ' HNMR ( Me- d3- OD)

!J
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7.37-7.23 (3H br s) 7.19 (1H, s), 6.39 (1H, s),
4,94-4.87 (4H, br s), 3.57 (2H, s), 3.27-3.16 (JH, m,
2.67-2,39 (84 m, 2.31 (311, s), 1.23 (611, d). 15
EXanRIsE0®®E Synt hesis o 2 4-dih dro - - 1- hetTAB2006/001382
liolin-4- 1- proT)oY -1 3-dijhsdro-i i dol-2- | neth
one 6A. S thesis of A hydnoU soi ndoline hydrobrom de

mf 62 H1H)s), 608 KL, K5 24000 ddp4. QG)@HH), 45D &) 3, 9$?tmn), ﬁmﬂ £),3.27

(15155@ Bg‘ir %ﬁndc) Bfg %’r}-‘f %—54%39411 H OHEarTHFHoA E\HH NHHBr °20
prepare as per L By dr R Roifli)-6 o

Tﬁcﬁampmpyu,m&&ﬂmﬁeﬂﬁnw)r(smylaci {iBa6-isdindoMagl)- inethabred0.8d 4, b.28
m%&i?%ﬁ&‘%%@!a? &(dd élﬁ%\ ﬁé 6?5 2013 Zﬁn J:() o2 Wﬂe %Q‘%ion was stirred at

ure stirred. ux f or
TopIp (AP HHIE 05 40 oy (136 W@@W@ﬁﬁww‘@ﬂkﬂﬂé’ﬁ%ﬁﬁ &pd extzacted the product
witi ROAR TS EMDAC 1438 Wl ashedwigeNaOH sbdie 'raeagmco@em washed with brine

o SR 354 BBl 89 D e oo
%ﬁéimpﬂlwmhwl)ﬁwww-ééﬁfhm-@%@quaﬂmhé‘wawrﬂawaﬂgzﬂﬂw911 M3:
Mpvi@gua to induce crystallization. The solid

material was filtered off, washed with a little ice
cool ed water, sugked dry under_ educed pressure and

b

dried in a vac oven at 500C ov; nlght t aafford
3- met hoxypht h (51. 04 A o ourless
solid. 1H, DNS 13505 7.48 (23,
m, 7.33 Cyty in), #H=x82 o3 [N%Fﬂ* 197,
Aceti c anhy e (70 n1) B oded to ture of

3- met hoxyp alio acid (51.9 9, 0.26 mof in

anhydr ous tetrahydrofuran (250 n1) and the mxture was
strirred and held at reflux for Sure™ Upon cooling
to roomtenperature the sol vent mas renoved i n vacua
and the resulting solid materialy was dried win a
vacuum oven at 50C overnight to)afford

3- net hoxypht hal i ¢ anhydri de 9%, 99%
colourless 10 solid. 1H N O 4) 7°
7.63 (113, d), 7.60 (1H, » 4.02 (371
179. A mi xture of 3-nethox thalic an
134.8 mmol ) and formam de (k20 m) was irred and

53 i 4Cd1.{1 0 -5 _Iii' 'lll -Jl! iy ﬁl- e nmﬂ ]|;|'|n.jﬁ.un 0 ?.v .u.'_:_, -

--':"' _u=' .u gpownd; 1241 H- ‘---'-'- g hvdrexy-aoipepeapyl-pheny)-[5-(2-
e GR A foSlLE8 i J@ndR - Dol Gibth MR fe (RS i

(5-Isopropyl-2,4-dimethoxy-phenyl)-(5-oxiranyl-1,3-dihydro-isoindol-2-yl)-methanone (~120 mg, crude)
was disgolved in dimethylamine in BtOH (20 ml, ~33%, 5.6 M) and heated at 60 °C overnight, The
reaction was evaporated to dryness and the product crudely purified by flash column chromatopraphy
MeOH:DCM (1:5) to yield impure material which was used without further purification, To a mixture of
[5-(1-dimethylamino-2-hydroxy-ethyl}-1,3-dihydro-isoindol-2-yI])-(5-isopropyl-2,4-dimethoxy-phenyl)-
methanone and [5-(2-dimethylamine-1-hydroxy-ethyl)-1,3-dihydro-isoindol-2-yI1<(5-1sopropyl-2,4-
dimethoxy-phenyl}-methanone (~100 mg) was added DCM (5 ml) and then boron tribromide (3 eq.)
undex Np. The reaction was left to stir at room temperature until completion. The reaction was quenched
with ice and diluted with water and EtOAc. The aqueous Jayer was extracted with EtOAc (x2). The
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sequentially with 50% aqueous acetone (50 m) and
diethyl ether (200 ml) and sucked dry under reduced 15
pressure to afford 3-nmethoxyphthalimde (8.95 g, 37%
awoamsgpfsishi te solid. 1H NVR (DVbO-d6) 11 .K8/GRR0G/001352
br s), 7.78 (113, dd), 7.45164H, d), 7.36 (113, d),
3.93 (3H, s), Ms: [M+H * 178. A stirred solution of
coibiiedt daguxiy mﬁmrhaérb Wasthed ifh toibe, Gried 00er HESOTEN)fltbrad 2 BYaPéraLGo

dr%ﬁ%% r3 tﬂe\ége Ir 4 ﬁSlﬁg £ Q{ 0 ) a%s guﬂﬁed?ﬁ%e%’%&%&er A rtggm@ Qwilgﬁammol

lS‘?ﬁWEO 15 rml) and the resulting mxture was stirred

I f Th
Rt 5 ROt 1 DB e v it Ao a2
mﬂmnbmv(@dnmvymﬂ@llﬁ-yﬂ HGOMR. GMle-b-CAO 7 427 80K ), Fi@ (1Hhe). 6.39 (1H, s),
s Jreanh it S arli i Ay s o,
1%@3&‘1@% J@gﬁw%{acua and the mxture diluted with
(2‘2@(51% cgm E;Sﬂ ﬁg ﬁx%@ﬁ\;\uﬁfg&g-hgdr@ g&l?'i”é‘ E@ﬁ-ia(ﬁd&iuz-yl]
methrons., it | TéhMﬁ - SBT3 -E/ @RI dé (1H, 5), 6.38 (1H, 5),
6.2X4, §853 S0, A2N(TH, sebinC A 0260 EH RNE6 1635 (1IR30, TA2)(SRRY 1 LI, d).

M?'gfmﬁl?g“ extracts were evaporated to dryness in vacua
rd 4 25 nmet hoxyi soi ndoline (4.44 g, 59% as a

_%@emgll whi ch was used w thout further purification.
WR—(DI\/BOd6) 7.18 (1H, t) 6.83 (1H, d), 6.78
) - i g 3 2piperakihe-1-@arbongl)-18-d{heblo-i®indol-2-y1]-
I\ﬁk ﬁgo 4- l\/let hoxyl S0 ndoI ine (4.4 g, 29.53
gueous hydrobromic acid (50 mM) was
stirred and held at reflex for 16 hours. Upon cooling
to roomtenperature the solve @:ﬁ renoved i n vacua
to 30 afford 4-hydroxyisoin [ *hydr obr oni de (5.0

g, 78% as a pale orange s » 1H NVR (DVBO d6) 9. 95

(114, br a), 9,37 (2H, 7.19 (1H, t), 6.84 (111,
d), 6.80 (111, d), 4. 48 t), 4.40 (211, t). ME:

[ MMH © 136. 5633. Synt he f 4 is-be To -5-iso ro en

1-hen 1 - 4- dro -1 3-dihyyindol-2- 1 - nme anon WO

; qm'sopropenyl ben20|c aC|d (8 1

21. 65 mml ), dr oxyi soi ndol i ne hydr obr om de
A equtlgqoﬁ}-@ Shis 'pgnzmq@[- -1supmpy1-benzoyl)-2 3-dihydro-1H-isoindole-5-carboxylic acid

eﬁiﬂﬁﬂb(i)m) 5 g,&‘rsdlrmﬂ mbar(m 000 1. OPMIn1S, MOBAGD, [ 96 &I €15 mmol) and BOC
PB4 Bl R P )y Sk onpyspraty for 48 hos, e
evp.gora@[i ydenvermve. Tie cmde m@l@wmﬂ@hqlved ip eBiyl acetate and extractad twice with
%@ N’Qﬁ@dﬁ%’ Jg&&foﬂﬁhﬁé{bﬂﬁth(bﬁge Biieh (M?EOJS E‘L{tﬂvdggen?gaﬁgxsﬁﬁnder yacuum
B %6‘5 %’dﬁsl{ ‘1‘?&‘“&“8&“’% %BE% s@ﬁ %ﬁ‘“@dij% 3 Rluaptido give ? %% of 4-[%-(2 4
dﬂadmexaﬁso;smyhhml)dﬁ dilydiot] B ifvjralolo-§embangll-pipmatie-1-(aR08ylic acid tert-

buipléster Ipgt-ggee was filtered, the solid material was
washed copi ously with water, sucked dry under reduced

54 bhisf @uckileidioR
giglgm%gnnor{ed vﬁr%ch%n%_qs benzyl oxy 5_

Hydrogenation as Method A5 to give (0.2 g, 0.30 mmol) 4-[2-(2,4-dihydroxy-5-isopropyl-benzoyl)-2,3-
dihydro-1H-isoindole-5-carbonyl]-piperazine-1-carhaxylic acid tert-butyl ester [used crude)] dissolved in
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i sopr openyl - phenyl) (4 hydroxy 1, 3- dlhydro i soi ndol -

yl ) - met hanone (10.25 g, 96% as a pale tau 10 solid.

"E3 NVR (DMBO-d6) (m xture of am de rotaners) 9.68 and

oWeIEAMIS x br s), 7.45-7,25 (1011, n), 7RCIGSER0@M01352

(311, m, 6.82 and 6.72 (1M, 2 x d), 6.68 (113, m,

5.23 and 5,22 (211, 2 x s), 5.18 (211, s), 5.11 (111,
Etommen%e@éa vﬁﬂalﬂmmtsa EtOAC/ATY, afthd 6. afFiet Zin3 hurs reaytion dihasd with gther,

sohdg@,:efed %gﬁjﬂ r?éé 59f @)4-d1hydr9xy-§-§3plupy15ﬁmyﬁ§s-(pﬁﬂ¥¥s%ﬂé-iicmé’o%ﬁ) 13-

dibydsjsdinisl 8- Eransibphco pydsodhionisy ST MesefRA 20142 C5b M Tgf G =)

6301, gb 5/60' DEQIAGY 3); 319235 T (g, b 9;3.35%.28 (4H, br 5), 3.26-3.15 (1H, m), 1.23 (6H,
I'S Iﬂ gf 2-y1] I net hanone A mi xture of

ﬂl%%ﬁ% (%enzyloxy 5-isopropenyl - phenyl ) - (4-hydroxy-1

Exdéﬂg§5§dro i soi ndol -2-yl)- nethanone (2g; 4,07 mol),
hIoropropyI)nDrphollne (1 66 g, 2. 5 eqU|v ) and
Synth @£ 3f @R A Bra0RRis [ p{ 5-Glifd ) atlyp)-ha-dihydro-

) ,;e@tg& %tngoc overnlght t hen evaporated The resi due
I %d in EtOAc, washed with brine, dried

(MgS™) and evapor at ed. Purif'%é?@on of the crude

mat eri al using a 20 Biotag P4—(405, 40 m/m a),

using gradient elution_f %to 10% McOH / Et OAc

gavel .8 g of (2, 4-

bi s- benzyl oxy- 5-i sopf yl - phenyl) -[ 4- ( 3- nor phol i n- 4-

yl - propoxy) - 1, 3-di hydr i ndol - 2-yl]- nmethanone as a

pal e yeIIom19un1 M5 [ Medd]" 619. 56D Synthe3|s of (2
h S A i

WO 2006/ 109085 PCT/GBZOO 001 i
A st(lgm,qpfﬁ @,%)éﬂfwm -gn?rglarg eaﬁnérﬁgg-d%lﬁ&ro- F]‘%/Qﬁgigﬁzyb h@Ic d
(pﬁl'atﬂmyiﬁ} Q176 RN Jmmib] BEDLCIY T 254.06 mwelh MbﬂI %0 Oh:n]

T2 @itk DIVIRI(E
(PR eyl medony oo
wasatm@raureanmerﬁ%ra&f 48 rurs, then e¥2R0E F?BB‘EH%HWW@ C}H & i
dlss%ﬁr!ectﬁl aGuted DABRraaal tvide witl-satudRd NENGD, ot€inics ashed \(ﬂﬂllbrme dried

Im

(Mg%().i) E}l’ce{fé%te_nl_ ﬁfum%t?d %VEB§4§ gg(z(dlﬂls-b&hiylcﬁ%é-x x%?ylﬂﬂr&oﬁ)rz 3~

dihvdr@ (H-{s@ifdole-Bjarboxylip geid Eﬂhm%jmthalﬂ%de( 1FM?‘9 3. 95 (211,
br , 2f' 80‘4 2H, b -

55H

b el e i e s
mmWFMYhMﬂ%&ﬁn@@%}%W@ﬁﬂ}% HME@E@%‘M i L/ THE
JnfridlD), a1 e, Reler i AR 0.0581) Aldb en stifskdr a0 minutes, The reaction

0. 4A5H
mleof%ﬁ%’ivm@y- éﬁxﬁg\@ sgﬁﬁogﬁxgyﬁ@ﬁg% ﬁi (8500, fiered nd

evaporated to give 0.2g of 2-(2, 4-bls-benzyloxy-Salsupropyl-bcnzuyl) ihydro-1H-isoindale-5-
carbaldehyde. MS: [M+H] * 504.

|'| I 3- (1Y (1] -1-'

55C. Synthesis

ditvdro-igoindol-2-y1]- anone

To a solution of 2—(2,4-bis-benzyloxy-5-isupropyl-banzuyl)-?.ﬁ-dihydrmlH—isniudole=5-carbaldehyde
(0.316 g, 0.63 mmol) and n-methyl piperazine (63 mg, 0.63 mmol) in CE,Cl, (10 ml) was added AcOH



10

15

20

2-yl] (2,4- benzyloxy-5- 7.20 (1H, m, dihydroxy-5-
i sopropenyl - 7.15 (1H, s), isopropyl- benzoic acid
7TVOOB/19MEY 2H, phenyl). (Preparation nm), 6.BAU/GBR0G4/001382
s), 4.95-4.80 nethanone B5)138nd 5- (4H, m 4.25 57
hydr oxy isoi ndoline), (2H, tg, 3.35 alkylation (2H,
(3 ugs G363 mmolmd NeBIHEAR): (B25E 133 mBol Hien stijed ataamibient)fextsthybrs. The
reﬂch&BWF(sﬁﬂnclﬁa with Q5] Bfe sefaRRN DS ueEﬁs%.Lhe@gI:zClg 'I'ha orgamcs wers

f‘ vk B b2 w0 RSO B aag'ec"&l’%%m%tm AR AR
ﬂsevaﬂyphmylbﬁdmwlfmwﬂ-ym)hw lzeiﬂ{yMahﬂomdal-z-yl]-

mamﬁash},éll\)is([ﬂmwag hesis of (1H, s), 7.15- 314 /
hydroxy , 3- Exanpl e 57. 7.05 (111 58 o H

di hydro-isoi ndol - 2,4-bis- (1H, s) 7.30- 357

=k ¥ QLR Y4 )0l la; AR 7 ‘"\‘1._,'_
dol2-{] » L (1H s), 4. 95-4. 80 (4|'| oH n,
, m, 1.25 d) I WD 2006/ 109085

H)%Ebﬁﬁ%ﬁéﬁmaﬁﬁmmﬂ.ﬂﬁmuﬂ@ﬂﬂhﬂ] NIBRsn SSRNBE) Blﬁ] quv Yina

M%@ngf [@.é}( N%&E 'YJEI%Q&Q d o Mnr: A %&c@on was dxlutc(d vné water, %eurtrgliégd using

IM HC] and extracted w1th CH.Ch (xz) Orga.mcs dried (Mg80Q,), filtered and evaporated under vacuum
then purified by preparative HPLC to give 21 mg of (2,4-dibydroxy-5 -isopropyl-phenyl)-[5-(4-methyl-
piperazin-1-ylmethyl)-1,3-dihydro-isoindo}-2-yI]-methanone. MS: [M+H] " 410. '"HNMR (Me-d;-0D)

7.37-7.23 (3H, br 5), 7.19 (11, 5), 6.39 (1H, 5), 4.94-4.87 (4H, br 5), 3.57 (21, 5), 3.27-3.16 (11, m),
2.67-2.39 (8H, m), 2.31 (38, 5), 1.23 (6H, d).

EXAMPLE

Synthesis of (2.4-dihydroxy-5- 1- henvl‘i-l'4-(3-mm_'pholin-4-vl-nrnmxﬂ-l.3-dihvdro-i§gjgdol-2~
yl]methanona

6A. Synthesis of droxyisoindoline hydrobromide

. o,

CoH
éfr — |
—— -
CO,Me COH

J. Chem. Zo0e., Parkin Trans. 1, 1964, 381
A0, THF, A
S
S
. [0}
HCONH,, 210°C
[#]
(o]
[a]
BH,.THF, 4

Y H
HEr, \
Con =t (O

A suspension of dimethyl 3-methoxyphthalate (69.45 g, 0.31 mol) [prepared as per J. Chem. Soc., Perkin
Trans. 1,1989,391] in water (300 ml) was treated with potassium hydroxide (43.7 g, 0.78 mol) and the

mixture was stirred and held at reflux for 4 hours. Upon cooling to room temperatyre the methanol

liberated during the course of the reaction was removed /r vacuo, the mixture acidified to pH 2 or below
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5-isopropyl- 51, usingN-(2- )O O 40 (1 , br 426
phenyl)-{5-[4-(2- hydroxyethyl)- .40 ((1

hydr oxy-ethyl)- piporazine ins), 9,65 (1H hr " 7.15
pwoerwaess -yl |- the Buchwald (1H, , m, 7. 0%T/GB2006/001382
1, 3-di hydro- reaction. H msg 59 isoindol-2-yl}- (1H,
s), 7.05- 6.90 (2H, m, nethanone 6.45 (1H, s),

by %%@iﬁ%n @ql\/ﬁ%&%ﬂiﬂsﬂcgﬂ@ a@%ﬁa}oﬁ@c}t geﬁﬂﬂgn wiaoﬂa to iﬁﬁu@qsﬁﬂiﬁon. The
e RS G PSR gh-GRBE Yo e 6 oot Lo
andiried iR @ vapyth oveb &t S0UBIvAIGight-to dffbrdlomgtiokyphthlic acid@Pl.0 55 84%) as a

co - | X A .. ] + T, m}, 3. 8). MS:
Sl ol ommomih e 61,71 6 413 g 0.

Wﬁfgéﬁgﬁp gi n-1-yl) the Buchwald (3)1, m), 7.03

-.di - [ L On. -1 SO -

st gt oSS Ry iy SRGEGL os Kb
anhygx@usggtrp.grdro@gaqﬁ?.mtgl) znd the mia(hgiﬂ’as smﬂ’ed g:l’d d atyefips f((r% ; wmt’?pon
codfg @B-réhartdnpefitieldte solvailt wadrerhbvedinGdeuo fattthe ragultin® solif material was dried
in 2 vacunm oven at 50°C overnight to afford 3-methoxyphthalic ankydride (45.9 g, 95%) as a colourless

solid. "ENMR (DMSO-dg) 7.97 (1H, dd), 7.63 (1H, d), 7.60 (1H, d), 4.02 (3H, 5). Ms: [M+H]" 179.

A mixture of 3-methoxyphthalic anhydride (24.0 g, 134.8 mmol) and formamide (120 ) was stirred and
held at 210°C for 5 hours and was then allowed to cool to room temperature overnight, ‘Water (100 m)
was added and the solid material filtered off under reduced pressure. The crude product was washed
sequentially with 50% aqueous acefone (50 mI) and diethy] ether (200 ml) and sucked dry under reduced
pressure to afford 3-methoxyphthalimide (8.95 g, 37%) as an off-white solid. "HNMR (DMSO-ds)

11,08 (LH, br5), 7.78 (1H, dd), 7.45 (1H, d), 7.36 (1H, d), 3.93 (3H, ). MS: [M+H]* 178,

A stirred solution of 3-methoxyphthalimide (8.95 g, 50.56 mmol) in anhydrons tetrahydrofuran (200 ml)
at 0°C was treated dropwise with a solution of borane in tetrahydrofuran (1M, 150 ml, 0.15 mol) and the
resulting mixture was stirred and held at reflux for 16 hours. The mixture was cooled to 0°C, methanal
(60 mi) was added dropwise followed by 5M hydrochloric acid (60 mi) and the mixture was stirred and
held at reflux for 4 hours. Upon cooling to room teraperature the organic solvent was removed in vacuo
and the mixture diluted with water (250 m]) and extracted with dichloromethane (3 x 250 ml), The
aqueous layer was basified to pH 12 or above by the addition of M sodium hydroxide, extracted with
dichloromethane (3 x 250 ml) and the combined extracts were evaporated to dryness in vacuo to afford 4-
methoxyisoindoline (4.44 g, 59%) as a green oil which was used without further purification, "H NMR
(DMSO-dg) 7.18 (LH, 1), 6.83 (1H, d), 6.78 (1H, d), 4.07 (2K, 5), 4.02 (2H, 5), 3.78 (3H, 5), MS: [M+H]"
150.

4.Methoxyisoindoline (4.4 g, 29.53 mmol) in 48% aqueous hydrobromic acid (50 ml) was stirred and
held at reflux for 16 hows. Upen cooling to room temperature the solvent was removed in vacuo o
afford 4-hydroxyisoindoline hydrobromide (5.0 g, 78%) as a pale orange solid. 'H NMR. (DMS0-dg)
9,95 (1H, br 5), 9.37 (2H, br 5), 7.19 (1H, 1), 6.84 (1H, d), 6.80 (1, d), 4.48 (2H, t), 4.40 (28, 1). MS:
[M+H]" 136.
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2.75 (2H, m), 2.25-2.15 (2H, M, 1.95-1.80 (2H, m,
1.15 6H,d WO 2006/ 109085 PCT/ GB2006/ 001382 143

Exanpl e Conpound Chem cal Nane Method NNM R Data MS.
NP8/ 10989 - O hydr oxy. As for Exanpl e H NVR BE/GB2006/001382
5-isopropyl - 51, using 4- (DMBO d6) [ MtEJ
phenyl)-[5-(1- amno-l- 10.60 (1H, br 410 s), 9.65
(1H, br methyl -piperidin- nmethyl- s), 7. 20

4--yl anino) -1, 3- piperidithe in di hydr o- | |- the
Buchwal d m), 05 (1H, 2"5 net handhe '

6. 95-6. 80 Hid 6. il e Y

(411 mwo ), 5 (2H——3-—25 (11

: F QG HCRHGRO EGING,
(213, rn), 1.90en'75 (213, m, 1.15 )
(2, 4-Di hydroxy- As for Exanple H NVR M5: 5-isopropyl -
ABtbture i 2fepis-bengyjoBOisd Bppenitbbizoic plid (Rl 2) 2165 minabl), physioyeisoindoline
hyk%br%{%ldé Ulsd g, BI73%am01), NSAPLORY kiRl R AFbH) Beartddithide [ dfehloride

(&) g, 25 93 mmul) I-hydroxybenzotriazole (3.5 g, 25.98 mmol) and iriethylamine (6 ml, 43.3 mmol) in
N,N-dimethylformanmide (50 ml) was sticred at room temperature for 16 hours. Tha solvent was removed

in vacuo and the residue was treated with a saturated aqueous solution of sodium hydrogen carhonate
(200 ml). The mixture was filtered, the solid material was washed coplously with water, sucked dry
under reduced pressure and dried in a vacuum oven at 50°C overnight to afford (2,4-bis-benzyloxy-5-
isopropenyl-phenyl)-(4-hydroxy-1,3-dihydro-isoindol-2-yl)-methanone (10.25 g, 96%) as a pale tan
solid. "HNMR (DMSO-ds) (mixture of amide rotamers) 9.68 and 9.60 (1H, 2 x br g), 7.45-7.25 (108,
my), 7.20-7.00 (3H, m), 6.82 and 6.72 (1H, 2 x d), 6.68 (1H, m), 5.23 and 5,22 (2%, 2 x 5), 5.18 (2H, 5),
5.11 (1H, 8), 5.09 (1H, ), 4,77 and 6.67 (2H, 2 x 8), 4.53 and 4.44 (21, 2 x 5), 2,04 (34, 5). MS: [M+H]
492,

56C, Synthesis of (2.4-bis-benzyloxy-5-isopropenyl-phenvD-[4-(3-morpholin-4-yl-propoxy)-1.3-dihydro-
isvindel-2-y1]-methanone

A mixture of (2,4-bis-benzyloxy-5-isopropenyl-pheny])-(4-hydroxy-1,3-dihydro-isoindol-2-y1)-
methanone (2 4,07 mmol), 4-(3-chloropropyl)morpholine (1.66 g; 2.5 equiv.) and cagginm carbonate
(8.3 g; 6.25 equiv) in DMF was heated at 90°C overnight then evaporated. The residue was dissolvad in
EtOAc, washed with brine, dried (MgSQ,) and evaporated. Purification of the crude material using a
Biotage 8P4 (405, 40 ml/min), using gradient elution form 0% to 10% MeOH / EtOAc pavel 8 g of (2,4
bis-benzyloxy-5-isopropenyl-pheny)-[4-(3-morpholin-4-yI-prapaxy)-1,3-dihydro-izoindol-2-yl]-
methanone as a pale yellow gum., MS: [M+H]" 619.

S560D. Synthesis of (2.4-dihydro

izoindol-2-ylmethanone

OH



pi peradin-1-yl)- the Buchwald s). 7.25-7.10

1, 3-di hydro- reaction. (1H, m, 7.05 62

i soi ndol -2-yll- (113, s), 7.00 nethanone 6.90 (2H, m,

eWAR0GeLPPOIT) . 4. 80-4.60 (413, " m, 3.80 (2%I/GBAY6001382

3.55.3.40 (31!, m, 3.23- 345 (5H m, 1.33 (613,

d, 1.15d) (2,4-D hydroxy As for Exanple H NVR MS:
Hydrogountioosy3.4-bis-benzyleiyrigisdBonpeny HDMBO-[¢HE) mfriviiolih-4-y Bpra@ncJUIL3 -dihydro-
lsbiﬁdoﬁi-yu-ﬁf%%amﬁé @@&ﬁ&fb&h;%m}!%%d Adjgo#mmp ﬁé&uﬂeﬁa? t&i%ﬂs%tm@? HCVEtOAc

I [
e W F SRAGH P o0 5 B omgp (oo s as s cro
sulie t H 2@ MES)- dtglcszst(u{ &t 9d0.05 QHDEr<H 9.55 QHO6 s 7.60 (LE245,17,08 (1H, s)
T I 4
62!! %90(?_'11 IIZI)& 44 1f)s); 93% % 44 4%6&?11%%)9%21&1 I:rxil%% ségglﬂ br m),
3304505 GB35 B OG5 Pl G 6 e P2 2038 e Py} F EEL ). M (M
44fonpound Chem cal Nane Method NNM R Data M 3. Nunber

4-12-(2,4- As for Exanple d3-OD) 7.20 [M M5 6
ﬂﬁwﬁ@m 51, usi ng I - (I 1H S), isopropyl -

Boo- 4- am no- S g , 6.65- benzoyl)-2, 3-
By folmying thtymethed 8@3%!?*? izbi*feath fﬂlﬂwmﬁ %mmtﬁweaﬁmm@ he

_‘B'U'e'h'\fﬂ'aI d C- 35 S) | QUI lldUI \J | CCl\Jll_U T. 4. 851 7 75
N mI:I Compouand Chemical Name Method N.M.ER.Data | MS.
T :
[5-(2-Amino- | As for Example ?_%1‘]3[;{ g‘s‘tg’ [lIIII-fH]
ethoxy)-1,3- 34, A2 (from (13H 7 30. + 357
dihydro-isoindol- 2,4-bis- 790 SI-H-
2-yI]-(2,4~ benzyloxy-5- | 9 5( B m),
dikydroxy-5- isopropenyl- 7 O 5 6( 05 * ;%-’I
isopropyl- benzoic acid ') 6 ;IO ((IH,,
T\ phenyl)- (Preparation I;; : 4 9 5.4 80
@ : methancne B5) and 5- 3 ST
5 . hydroxy. (4H, m) 4.25
o isoindoline), | H. . 3.35
aliylation | (PFb B 3:25-
CH using 3-(BOC- 3.15 (1H, m),
amino)ethy] 1.25 (6H, d)
tosylate, then
AS. Final BOC
deprotection
using saturated
HCl/EtOAC
{Example 18).
| "
(2,4-Dihydroxy- | Tsolated as a bi- ?_%%R%g‘ MS:
oH 5-isopropyl- product from (fH, )) 715 I:M3 11;1]
phenyl)-(5- synthesis of 7 0; S
(jj hydroxy-13- | Example 57. : 6(3 i
58 O N dihydro-isoindol- . 7‘%)(’2& -
HO 2-yI)-methanone 6.40 (1H, 5),
4,95-4.80 (4H,
OH m), 3.25-3,15
(1H, m), 1.25
(6H, d)




64 "

m,

yl am no) - 4.05 (213, piperidine-I carboxylic
acid m, 3.50 (113, tert-butyl ester m, 3.20 (213,
m, 3.00 (213, m, 2.00 (213, m, 1.5 (913, s),
1Weea®mds ), 1.15 6 d - dro BOC HNVR MS: PCT/GE006/001382
, 45-1 sopropyl - deprotection 4(2DI\/SO d6) [ MtH]|
phenyl ) -[ 5- usmg saturated 7.00 (1HO5 (1, s 396 m,
i o 6. 45 I'f yiam noj-[L, 3-
nplc%mi:&)nd 6. meﬁ&ammadl hy™ethed SO| NEDLR. Dnta | M.S.
Numbgy 170-4.60 65]2-yl |- net hanone (4H_ 1y,
m, .10 (1H, m@m@amszmmpw , |
(211, m, 1.75 (3j:lisop$ap,y1. . 1261, using N2 5
2006/ 109085 PCT Wmlsmydromy&x( un
Chenj cal Nane M=thdnbx%t1g?§ I?giﬁaHMlS
(2, 4 di AEPEFW' er HF"F']! ol N@H ,}‘ﬁ'] 05
g-l usi- A3 ) | 7085, 109 H)
hen )| é‘““B y 7.18 (21-6.90@H, 306
met h ?openyl 7. 101 6 695(1R43,
1-yl I) (4 , B.95-6.85 | 4.80-4.60 (411,
di hyldr oki%soi ndol|- brom) , 3l (2H, m), |6myA-85-3.70
(4H, ™), 3.65-
3.55 (2H, m),
3,25-3.05 (7TH,
m), 1.15 (6H, d)
(2,4-Dihydroxy- | As for Example (DIl-\I/IISQMD- dﬁ‘) [1\1?1131-1]
S-isopropyl- 51, using 4- 11.10 (14, br | * 466
phenyl)-[5-(4- morpholino- 5), 9.65 (1H, br
morpholin4-yl- | piperidine in ;) 7 30-7.05
piperidin-1-yl)» | the Buchwald (33’91,-131) 703
a 1,3-dihydro- reaction, (1M S)’ 6 :45
) 1soindal-2-yI]- (IH,’s),’ 4_'30_
methanone 4.65 (4H, m),
60 'ﬁﬁ 4.0-3.95 (2H,
[ m), 3.90-3.75
" (4H, m), 3.50-
3.40 (21, m),
I, 3.40-3.30 (11,
m), 3.15-3.03
(3H, m), 2.90-
2.75 (2H, m),
2.25-2.15 (2H,
m), 1.95-1.80
(2H, m), 1.15
(6H, d)




[

SR RN it Sy S LA S

2-yl]-nmet hanone di hydro- (

i soi ndol - 2-yl

) -

3.20-3.05 (4F,

SWOFIB/1B85 HO bi s- benzyl oxy-

113,

0

, 4.95

34.85 (4K .25 (1H, n), nethanone
66 (Prep: o N between 2,4- n,
(4H ), 2.60 HCT/GB2006/001382

5-isopropenyl- (3H, m, 2,004Benzoic acid (3R s), 1.25
and 4-bromn- (ffl~ d) 1 3-dihydro- |IHisoindoline)
EaGge N Nyt hyl iper zine_i the Buchwdl d__reacti on.
NrZiped - dinﬁ%?“é‘ﬂg- nGhegpal §§‘3ﬁpl e“’iﬂihﬂNlF MR . Data | M.S.
_5-_I‘S‘(rp‘r‘0‘py1_-'-65 osin %= JIVDuuc; rl\rrlljl ny:) r-_/'lr-
Boc- 4- ami no- 7. 05(7(541 Y@BKJ %fm‘@wﬂﬂ "%Eﬂ g di[ﬁ%-fﬂ]-
pi pefidine in 7. T r“ yLangb) -|1.1850 1 Cglgb * 410
Buchyal d 6. 55- 6. 45 0- | §‘B‘iﬂ?1¢'o| BRIy |S)
6.40(( O(,60 6 a}gf’ j[rg [ ha g owd.2by1H300
(41-1, m), 3.25 d of e cIE ‘Eﬁ’y m, 7.8 (I |usi ng
satutated (JK - .y1].3mﬁ§mﬁp\c, :e{a&ﬂeﬁ n) s),8.948.30 HCl  Ow
(Exalkrpl e pl'e [18). 18). (2H , 5Em. 6, |1. 75
@BH, |9)°y™. 20 (213, m), 1.15 6H d (4, ﬁ-ﬁ '(3?155’1;1 oXy- A2
and H N@(( Me- NE. 3.45 (21, m),
H 3.25 (1H, m),
3.10 (1H, m),
3.00 (2H, m),
2.70 (3H, d),
2.15-2.05 (2H,
), 1.90-1.75
(ZH, m), 1.15
1(GH, d)
(2,4-Dihydroxy- | As for Example | A NMR MS:
5-isopropyl- 51, using i- (DMS0Q-dg) [M+HJ
Phenyl)“[s"(4- PIOP‘YI- 10.70 (IH, bl' 424
isoprop}!l- piper.ﬂziﬂe jl‘l 5), 9-65 (IH, br
4’;_ piperazin-1-yl)- | the Buchwald 8), 7.25-7.10
1,3-dihydro- reaction. (1H, m), 7.05
62 isoindol-2-y1]- 21;{0’ 2{[—; 'gg‘
. a methanone 6.45 (11 5),
4,80-4.60 (4H,
g m), 3.80 (2H,
m), 3.55-3.40
(3, m), 3.23-
3.05 (5H, m),
1.33 (6H, d),
_ 1'115 (6H, d)
(2,4-Dihydroxy- | As for Example |  DNMR f MS:
S-isopropyl- 31, using BuI::- (DMSO-d) [M+H]
theoyD(5- | plowasinem | 270 B br), | 382
5 piperazin-1-yl- | the Buchwald | 25 (2H, brs),
13-dihydro- | reaction. Boc | /2CLH, br o),
63 isoindol-2-yl)- deprotection 7.05 (1H, ),
methanone using saturated | 7-90-6-90 (21,
) HCL/ dioxane m), 6.45 (11,
(Exmple 18). S), 4.50-4.60
T (4K, m), 3.35
(4, m),
3.20(4H, m),
3.10 (1H, m),
1.15 (6H, d)




5-i sopropyl - A5, From 2, 4- d$ (D) 7.26- [I\/H—|]

phenyl)-(5- bis-benzyloxy- 7.12 (3H, m, +355

di met hyl am nom 5-i sopropenyl- 7.07 (1H, s), N
eM2eN0WE hydr o- benzoic acid 6.27 (111, s)ECT/@R00401382
I soi ndol -2-yl)- (B5, and (243- 4.85-4.77 (4H,

nmet hanone di hydro-1H br s), 3.40 (211, isoindol-5-

Exqiipitet hylompeiinde ( @temR)lNainell NM&hebar ptlN.AER.[D8ky |dM.S.

S8 153705 H V! mﬂhyj_)ﬂ (I, m,[ 2. I5
NuRbY (> 2006/ 109085 PCTL CRA(I06L001 282 146_Exanplle .|

1

Congound Chemi cal ez AMet Nogk fy. Bihdple Da i

A2 and H NVR ( drox@8- D) 517usfi - [ M+ %gr;g(’ + 196

(2, 4-T1 i hydr oxy] Asaprbuydm blec-fV-a@SO-( 3 g

5-i sjopr opyl - benzybhrum;l)-@ 7| . 6.553014m), N

phenyl) [5 f@pm- rlH- B@EPFT]‘WEMS , 63nathyy) -| be
3- 4H, 1), isoig ?1 peraﬁ"r‘ﬂé‘ml jimdmwﬂro-| H

. 85- ,3 (2H, car bé’ - i soi ndol $- 5), 4bi(

3. 54} 3! di hydr qléh car boxyl i Jahﬁéug br

s), B.28- 2-yl]- (p6) and N-|3mh32 uy

nmet hiyl 2.59-2. 3¢ 4H p| perazi ne br d)E“lg'.u 3H,

s), 1.23 (6H, d)l As for thel H NMR (Me] {3@5‘ thesi s

of dB-0D) 7,28 [[MH (2, 4-Pi hydr oxy-

> 7 dT pXy-
(1H,| br s); 7.2Q 5- |sopropy - b- isoprop}i?lsc 5) ;
+—O0 427 phei"l'y!)-iu LL' pu—‘nyl Q@%—(‘ N | Ms:
(2, 2} di net hyl - |S@§91;3 opmpyl- depmﬂcm 1H, (DMSO-dg) | M+H]

phenyl)-[5- using satorated .; (;)(;5 ((111:_[-151’ ::1)) 7396
(piperiding- | HOI/EOAC | S0 €020,
ylamino)-13- | (Bxample 18). | "\ 0g gy
() | dihydro-isoindol- ), 4.70-4.60
o 2-yl]-methanone (4f-1, m), 3.25
HA (]-I'I: 1]1), 3,10
(1}1: m): 2‘95
T (ZH, m), 245

(2H, m), 1.85
(2H, m), 1.75

(3H, 5), 1.20

(2H, m), 1.13
(61, d)




propyl am no) -
et hoxy] -1, 3- di hydr o-
di hydr o-i soi ndol -

-ethoxy)-1,3- s

3.50 (
3.20 (1H,

2wl 2pesirpRoffanoae 3, 00 (2% s);
X except using 1.10 (9H, s) 146ri net hyl

)14.35 (2

o0

2H, t); 70
nm; isoindol-2-yl]-

nmot hanone 1. 23 K@¥B20M6/001382

acet al dehyde

instead of acetone. Purified by preparative HPLC. WD
ﬁ%ﬁ‘%/ 109085 p CTf C. B2006/001382 147 Exanpl e Conpound
KR capﬂm\'@ﬂ Vet kbemirplfame | DatMethgds, | Mgk Dags | f YkS.
+ o N [ | JaWr: ANV s o (92 cvunt haci S of
CITe LJ LI I VI\ 1ViJ. VI~ .\.JU}_L I\J L J \l— e- 'UMS:
(2144 10,05 (1H, | Wg+-dih@iredo[)entoy Exantpld s 0D 3. S;[M"’H]
9.60|(1H, br 425 aﬁrwowmét hgxy using eyl ) $)4 306
7.23|(1H, hr 1, s)hl?-brwls? “1H750-6.95 ¢
i sopropyl ani no p wer 1y P (lrk)'; ZH;
et hoxy)-1,3- ~ ( NLRXY- @zma;),(s-(olm,
6.88|11, , d); 7MoGh mahsRP" op;a dl.bsm ndtLsR495-] { s);
ro phenyl)y-nmet hanone 4. 72 430]{,,,101 _yl)_mat‘*lfﬂélﬁﬂ'heile) cept
using m; 2 (pP13, cycl opentmdaanget )|; 337§ 52 |
i st éad of 2l 93 (213, t); (Phep7®2 (21 %203&085% ,gne. n ;
bis-benzyloxy- | 8 5700
5-1soprppen_y1- (31—f, $) ’1 2 5
benzoic acid GH, d'
and 4-bromo- (6K, )
1,3-dihydro-
[H-isoindoline)
and N-methyl-
piperazine in
the Buchwald
reaction.
; "HNMR, MS:
(2,4-dihydroxy- | As for Example
S-isopropyl- 65, using 1- %I;da%d:; [IV;;I;]
phenyl)-[4- Boc-4-amino- 7 '00 1 :
” (iperidin-é- | piperidinein | TO0 (Ufk ‘;‘I)i
ylamino)-1,3- | the Buchwald : :540 (1 ?
y dihydro-isoindol- | reaction, | ™S40 (I,
67 2-yl]-methanone | followed by (?E'I: ;2'43 62%
o ooy (1H, m), 3.10
gpratection
HO : (1H, m), 2.95
using saturated 2H, m), 245
HCI / EtOA¢ ((EH, nn:; e
QH (Example 18). CH, m): 1"75
' (3H, 8), 1.20
(2H, m), 1.15
(681, d)
1 .
(24-Dibydrory- | A2and ?@N%’:)R%’I;_" [15144?1-1]
5-isopropyl- AS.From 2,4- 7312 GH 'm) "+ 355
l( phenyD)-(5- bis-benzyloxy- 7 07 (II-f 3)’
dimethyleminom | 5-isopropenyl- 6.27 (1. =),
! ethyl-L3dihydro- | benzoioacid | 527 4(7%}(2%:1
63 o isoindol-2-y1)- ('B:S, and (2,3- bl: 9 3. o, ZH:
methanone dihydro-1H- 5 1'5 3.05
isoindol-5- | 3133
H (1H, m), 2,15
Jmethyl)- et o 111
dimethyl-amine &I—I, d.
(Preparation (6EL, d)
AD




Purified by m; 1.48 (2H, preparative m; 1.35 (211

HPLC. m); 1.15 (611, d) Exanple Conpound Chem cal
Name Method NNM R Data .s, Nunber As for the H NWR

( MEL200¢R09085ynt hesi s of d3-0D) 7.35- [ MrH  PCT/GB2006/001382
(2, 4-Di hydroxy- (2,4- 7.24 {4H, in), 395.

5-isopropyl - dhydrnxy-5- 7.19 (11-1, s), phenyl)-(5-

E;

Sopropyl = 6. 39[(1H, S),  piperidin-1} 4.94-4.49 (411
t hylompodd pheThginkalnied- bMetbyd 3 5.

|'ﬁydrn-iqni ndoll- methyl- a) 3 27-3

2-yl|) - met hanone |pi perazin-1} ( Ablapa?) ,
2.41 (413, br Sme(?i droro 1A%Reth 268
i soi|ndol - 2-yl ] m) (2.4-bish 3-

1.42 (21L ,—\s) 4us 12@*—‘(6
pi peridin te=ad =% th thyf‘il"l?l'0
2906 109 PCT CRERAGHS0138 i"ﬂﬂ Y
Chenj ca] “Name Mt katlonp)-UBR.

the H (Me-  VElihydrgdomiy- 7 bf45)=@|2 Bryldr oxy

syms| s (2H, rpz-yllrmgbpnqnc %g agrpyl SX1H, m),
di | ~ydroxy-5- (111, br m 7| 20 m@p pI 9[( (h-
i sopyopyl - (1H q), 6. 40 hyd| peipediie (1

THNMR (Me- | MS:

Asforilie | &-OD)7.28 | DVHE]
(2,4-Dihydroxy- (251 _dﬂ; ésm - | (EL brs); 7.20 *
somel || e | o
(2,2-dimethyl- iﬂl;:g&[ai%; 6.40 (1H,
ey | o1 | SR
" wﬂfﬁ dibydro-isoindol | % 0% | 320 (1H, m)
m% 2-y1}-methanone methanone 3;.23 EﬁH, g)).,
“ except using ; -
wimethy] 1.10 (9H, 5)
acetaldehyde
instead of
acetons,
Purified by
preparative

HPLC.




(4K q), G

-44- yI)yl) 1 3- phenyl) [5 (4 3.22 Ho
di hydro-isoi ndol - hydroxy-1- (111, m, 3.15 73 ¢ H
2-yl]-metbaaone piperndiidny -yl)- (2H n), 2.95
1WO286HY9WPD- (211, m), 2.05 HO | isoi ndol - 2GI/GB2006/001382
(2213, 1.75 m, 1.25 nethapgne ( d) H (Exanple 50)
except using N beneyl oxy- carbonyl piperidin-4- one
T b[E‘p 2. (b-cftoro-6- rsgrated as a| bi - HNVR
Nﬁ‘fg’ OX Yothp@umdPl  dhéhicslNaiwag ( WESEHA6) | [WMR|Datd (J. 0DS.+
"#'fvidro-i soi ndoll- the preparation Q 58 58 L1H I s}
348 | off s), 24{y- of Exanpl e A3&rthé. 4B- B le- ][th+ 4
ci di hydroxy-5-|m, {02 (n‘ﬂl?gynthds@ufSDp ' '-ﬁ]rs), +
7.97-6.85 | phe ):[-'e LX, | (P-dih@drab- }haﬂ} N€s
(11X, s), 4.68 Uis)h 3. StigopropaiH, 7'2j{1ﬂ15br d
EXANPLED 13- dlhydm- Phe"*"l)[ -2 s); 7.05 (1H, 5);
(5- Ghl or o- 2. 4- di| hy&ih mﬂ.ljrgnyl'j“’l’ Wrpigloy AEBbMEr jazi n- |
-vl)|- 1. 3-di b,yuggp ealingdtoty- 2- YO D_ﬁmﬁﬂsammd),s-(
et hyj zi| n-$-sapBpyl-3-1 ;oI 640 (1H, s);
i hydre-l $0i ndol ¢- 2~ghemdixvl i lc ﬁ%gmﬁ bfst er
BOC N Br N‘ n:gthannne; e‘xcgpt usm II].) 4
5- Brjone- 1, 3- di hydr o- i soi ndo| gcldpeaiidae yF)f
tertibutyl esten (2.97 g, 10 rmmhdoinwas pl cally
dried by evaporation from tpl usstene. 1
Tri s|(di benzyl i deneacet one) d pBﬁlfIfﬁ'éIb}{Jm &% ng,
0.25 mol ), 2- (di-tart-butly M no),la) @b?mﬂ 149
ng, 0.50 mol) 4nd sodi umt art Hlttoxi demf: 11841y, | 13. 9
mol were added and the fl ask was plrgeddw th
nitrogen. Toluene (25 nlL) then N nethyl pi perazine
: g’::'&l]:: Compound Chemical Name Method NMR.Data | M8,
THNMR (Me- | MS:
As for the
. synthesis of 4;-OD) 7.33- [P/HH]
(2,4-Dihydroxy- 24 772149 ((E'»lli_I,L m)) 395.
S-isopropyl- e ; %),
phanI;/I)-(S- d’lgzg;gp";ls " | 639(1H,9),
piperidin-1- henyl) [5-(4~ 4.94-4.49 (441,
{ )| yhmethyl-1,3- p ety brs), 3.54 (21,
Cg{ dibydro-isoindol- | P | g 359.3.18
2 B 2-yl)-methanone p1perazui _ | (1H,m), 2.51-
7 yimethyD-1,3- { o' bt b s)
* ditydro- | * 66°158 (4h
isoindol-2-y1]- I;r m)‘ 1.53-
H methanone 1.42 (Zi-I, .bl' 5
(Bxample 56} | ) ogpy gy
except using *
piperidine
instead of N-
methyl-
piperazine.




10

12 rmol) were added and the m xture was heated to 80C
for 2 hours. After allowing to cool tor.t. the 10

m xture was diluted with ether, filtered through

CBI0 0¢6/18M85 concentrated to give a residue thAT/GREIGNEI3E2
2006/ 109085 PCT/ GB2006/ 0013@8 149 purified by flash
chr onat ogr aphy on silica (2M nethanolic

oumuu ardrchtorgnet hane, 1% to 3% gradi ent)
N Pqr dedmpbenat i t}l Eh asMathbd 0
"REAL " HNVR (MeQX-1-d4) 7 16 (1H

45@5-

(2173
T

m), 4.60-4, 54 (41
2.34 (|3
t
C

ey D
o P83 $) ﬁ%‘?
:j_ﬁ'rgﬁ_iw-l-@ﬂ--z 3 ,Q)- %I“ls_@i;n
'ﬁm-%l- 5.q- C| dihygeoxy-5- (11-1, 9,640
r@aﬂuﬁyp din) + ‘53'9"2_ Xdroum@m | le- 2- c:
rt-byhyl3- es , (48, OB3.22mpl )
diliyidibligSindoln | d L gg:d m?;g‘?ol) f of
t 2-glf-Hnehanops or @Ham}: RA5t it e
atively, whi E&gm%j‘se dZEh #eeff y| i n
ction. rH N oﬂ;@.ﬂ(zwso m))l 2"%3 (111,
br.s), (mbthdgonel) ,| 7, D22 2700 ( 2H,
1L m, BeFPleAL], iN); °3. 40-3. 43
10 (413, nj excoptydngN-78 (311, s)| 1.52

5
[MHHL" 21 S, 75 1SXYG1I oro-2 4-di hvdro
- henvl) - F5- ( 4- net hyl - pi ner z:ﬁ"ﬁ‘Jr
2-vl

-11, 3-dyd ro
i soilndol - 2-v anon COaH i“e "Esc, HOB |
/ olr /7 odd |H15 A sol iti8iBf:

(4X1,
318,
0o e
5-(4
r box
was
74 N

conp
t he

br.s
n, @.
(213, m,
(9H,| s).

n,
5 75 -

dj hydro

1, in), 3. 20&&&9(4L1H
G4

4- VH
_t30

1S"4

OVF HO

5-ch| or o- 2, 4-di hlydr, N7 0126 hech 1178 0. 9B MS:
mml) in DWF (5 rrL)S%%ggg[& tped%uctmr (DMS ds) [M+H]

1- (3r di met hyl amip { etichydpera ccboo 348
hydrpchl ori ga 179 man-(0t-93 | mhBxanpk BN 126 ny,
G, 93 . el dbydnags3-t he sol ution n% 76

acti Vet aci d was #eenttt o la m xture (g (7@7535

’sﬂ

met h
dhi h
trie

ydr omhl ori de
I hyl amine (O

yl - azi nt |

- yobynyD- 3. ¢

( 2Behamgre o
28 mL, 2 m

|78 mmol) 4

li hvdr o- 1H-

ol ) then t

| 3Rimyinde
O, ), 4.68
HeH e X)i Likle

was

stirred at r.t. for 3 h. Thd sHmnbléed|i n 20
vacup then the residue was een el hyl

sol vent

E%%r;@ and water (x3). Each extract was washed with
ed SOdI um b| carb ate sol.utiqn _and .br i :

D-1,3-diig --‘..._-.

-|ne W th
t he orgam
solid sodj

rATAT R 2¥ =TT 11 .‘ [») elln o
c extra cts The pH was adjusied to 14 with
lByl de_and the, m’:ml owed to
stand over ni ght~ kg pH was adj ust ed"To m’\lj I N
hydrochloric acid and the 25 resulting pre pthte was
filtered off then subj ected to purification

-E E E’S%I‘hax o—.ﬁgﬁn (= -§arcoo ISGearltdtt%’qm%i Js{ele(z %rm g:ﬁleg ﬁaﬁotmpwally
dr'&dtbi whppraﬁpre@tmﬁgh@nmﬂqs{ﬁlbgwh@peafqtpne)dxpau inm (0) (228 mg, 0 25 mmol), 2-
(di-tert-butylphosphino)biphenyl (149 mg, 0.50 mmol) and sodivm tert-butoxide (1.34 g, 13.9 mmol)
were added and the flask was purged with nitrogen, Toluene (25 mL) then N-methylpiperazine (133 mL,
12 mmol) were added and the mixture was heated to 80°C for 2 hours. After allowing to cool fo r.t. the

mixture was diluted with ether, filtered through Celite and concentrated to give a residue that was



10

15

20

25

WD 2006/ 109085 PCT/ GB2006/ 001382 150 di oxane,

concentration in vacuo and trituration with ether

whi ch gave a brown solid (91 nmg, 27%. 'H NWR

(PBOBesae¥ss 1. 10 (111, br.s), 10.50 (111, br .RJT/GB2006/001382

7.26-7.15 (2Fi, m, 7.02-6.98 (2H, m, 6.69 (1H, s),

4.72-4.61 (4H, m, 3.78-3.72 (211, m, 3.45 (2H, bra),
pur@iedl-l% ffaﬂﬁhroﬂnﬁtogiphy 3n diflea(DtmethnolidvbimohidvichldromS8Bimée, 3880 3%

T
cmmxxs 94584 ‘ﬁHsm)s‘*@U-ﬂ-%(‘iH, m), 52¢-5 17 @Ham, 26326 (45, r@ 234<aﬂs> 152
s H@ Emj,@jr-gag - methanone / Br 0 N SnO 08n 10
Cbupllng of _ 4 b|s benzyloxy 5- |sopropenyl benzoi c

brono 2 3 dlhydro IH-|30|ndoIe (Preparatlon C20) was
conpl et eg~agcesdi ng to nethod A4, us Cl2 as the
react iGof sot to give the title (8.34 0)
as a bei gé so |oN’%?Ti.Znthesis of 2 4-bI's-b ’?a
-S-iso oen 1- 1 N.4-nmeth 1- i erazinglg oM

i s4it>dol_2-ylL-mathanone o O 0 N BnO ° OBn To a

] re of,
. -1- - le-2-carb Icac1dtert~bu 1 ester (247 mg, 0.78
N o T et S

mughl) peticagted Qtﬂl ‘ﬁ\! HIC1 p digpeyne 4R '3‘"(28 h@@"‘ S"“"i‘?@”ﬁ?\’fﬂ“f”
aff&ﬂe{d@{e tﬁ:le, \nh ResREER ) bhlﬂhﬁﬁ yied fine ifthe céhplify revctiml "H NMR.

oy il E?o@ﬁlyﬁm's i%@%&r%{f%’%ﬁa%@g—?‘é%ﬁﬁ BT m e

3.73 (ko P HO-B P EFam), 55520 (E, 1. 2. 7%7&3( Frid| 1)52&%&} Néﬁ RyHHT 218.
atnnsph%re_mas added anhyc The

mﬂﬂﬂgﬁﬂﬁﬁgﬁgmﬁor 16 h The n]xture was allowed to cool
to anbient-tenperature diluted with ether E 50 )

and filtered through a plug of Celit g_MAth
et her. The flltﬁate was reduced infv
resi due purlf 4 by col um WO 26 9085

PCT/ GB2008) 82 EPSHAERP¥MRLognaphy using an el uant
of CH2Cl2- 207(1:0 - 0:1) ive the title
conpound (9.3D gf' as a red gum~#A

(2. 4di hydr oxy?5-1 sopro yl - nhenvl )
et hyl - ni oerazin-1-yl)-1|.34i-hydra-isoindol-2 S net ne

A solution of 5-chlore-2,4-dihydroxy-benzoic acid (176 mg, 0.93 mmol) in DMF (5 mL) was treated
with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (179 mg, 0.93 mmol) then HOBt
(126 mg, 0,93 mmol). After 45 min, the solution of the activated acid was added to a mixture 5-(4-
methyl-piperazin-1-y1)-2,3-dihydro-1H-isoindole dhihydrochloride (290 mg, 0.78 mmol) and
triethylamine (0.28 ml., 2 mmol) then the mixture was stitred at r.t, for 3 h. The solvent was removed In
vacuo then the residue was partitioned between ethyl acetate and water (%3). Each extract was washed
with saturated sodium bicarbonate solution and brine then dried (MgS0,), combined and concentrated.
Some insoluble material remained and this was dissolved in 1N hydrochlorie acid and methanol then
combined with the organic extracts. The pE was adjusted to 14 with solid sodinm hydroxide and the
mixture allowed to stand overnight. The pH was adjusted to 7 with 1N hydrochloric 2cid and the
resulting precipitate was filtered off then subjected to purification by preparative HPLC to afford the title
compound as a red solid. This was converted to its hydrochloride salt by treatment with 4M HClin
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ON\/ HOS5HA mxture of

(2, 4bi s- benzyl oxy- 5-i sopropenyl - phenyl ) - [ 5- (4- net hyl - p

i perazin-1-yl)-1,3-di hydro- isoindol-2-yl]-methanone

(‘8’06105509“&55 0 mmol) and 10% Pd/ C (1.0 g) i n RGIIGRIMRG001382

(200 nL) was stirred vigord&8ly under a hydrogen

at nosphere (-1 atm for 18 h at anbient tenperature.
dicpiges, ppnsepdption {Rayaexo fuid titayatich ithetergthich gple a hrowh sqid|(91treg, A7%). 'H

demsd-dg ig Hbr b0 10808, B H WY ARLA SO, m 13'11'25«5 B8l %60 11, 5),

%ﬁ%ﬁ%’ﬁw BB 5 Bl ”ﬁfc%%&f‘%&#ﬁzaﬁ&ga@s”wgﬂ
3868 ate salt. This salt was taken up in MeOH (30 nl)

and to the solution was added saturated HCl in Et OAc
ThIS n1xture was stlrred at anblent for 2 h

m&ﬂmaﬁ (5 Chloro- 4 dlhvdroxyphenvl) (5 (4 ned
-ginerazin-1.yl)-1. -dihydro-isoindol -2-1D nethanone
N O02H O HO EDC, HOBt, p4 HO 2 OHC OHA
sol ution of 5-chloro-2, 4-di hyd g-Benzoic acid (176

as treated wth

-et hyl carbodi i m de

nmol ) then HOBt (126 ny,
he sol ution of the

alm xture 5-(4 20

ydro-| H i soi ndol e

rag, 0.93 mmol) in DVF (5
1- (3-di net hyl am nopr OE.}” ) -
hydrochl ori de (179 ng; 0
0.93 nmmol ). After 45 mn
activated acid was added t
met hyl - pi perazi n 1-yl) -2, 358i

g YE PR 05 DEPtefiabis P 1 FEmah rpprionR a5
bregeq-3,3-& déﬂ'lﬂ‘lsi'mdoﬂedﬁeﬁfﬂﬁm IHe wersompleted atedingtnmethod A4 using

CI% 81 bahd BRfod HRerk RSIVAWR ﬁu@&nﬁa{na kd4409R0 vogl ween et hyl
acet ate and wat er (x3)

extract was vvashed W t h

200ﬁ4—3‘09085

soNubl terial

d mdr ochloric

conbi ned wth the organic

Usted to 14 with solid sodium
hydroxi de and the m e allowed to stand overnight.
The pH was adjusted to ' h I'N hydrochloric acid and
the. resulting precipi®ate was filtered off then
subjected to purification by preparative HPLC to
afford the title 5 conpound as a red solid. This was
convert hydrochl ori de salt by treatnent wth

L o Ry T R AT R R

maﬂmqnelfﬂaﬂ ig0ld. Owrrht), E-(dnebuwwuoqﬂlmgmp&ngl (2R3 a0, 3Dhindl),( 91

anz%?&@mac&&ﬂe)&lmgﬁdﬁm (1%56 SEﬂ‘#thIg %l%lﬂ tengfg!t?%de Q‘pf r§ 92 3 mmol)

ggi:)(l-flfg-am%a)(z 16 mL, 19.5 mmol) under a N, atmosphere was added anhydrous toluene
(100 mL). The mixture was taken to 80 °C and heated at this temperature for 16 h, - The mixture was
allowed to cool to ambient temperature, diluted with ether (150 mL) and filtered through a plug of Celite,
washing with ether. The filirate was reduced i vacuo and the residue purified by column

PCT/ GB2006/ 001382 152 Sope
remai ned and this wasgdi
acid and net hanol then
extracts. The pH waw
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4.72-4.61 (411, n), 3.78-3.72 (211 n) 3.45 (211,
br,s), 3.12 (4H, br.s), 2.78 (3H, s). Ms. (MH'
386/ 388. 10 EXAMPLE 78 Alternative Synthesis o dro
- W0i2805/1p%983 - hen 1- 5 4-h dro -l-netlV -M ' diar/@e2tubhe13s2
4J 1 , 3-di hydro-isoindol -2-%{ 1-net an ne 78A,
5-bronp-2-trityl-2,3-di hydzo-1Ha indo e Br P Br HN
chrJ?ﬂa{ogﬁ%la g_[ﬁ ﬁl'élulé ?' dl])l\&gb’hﬁd(gﬁ 6@)t3givgihe aﬂe?c%mm'ﬁﬁﬁbﬂ g) as
0o a solution of
21eg4} ono- 2, 3- dlhydro 1FL|30|ndoIe (1.64 g, 8: 23 nnDI)

6?9 il b8! _ v thyY
Jmsﬂ_rem)ved i n vacua, the residue taken up in ethyl
acetate and washed w th wat and bDbrine, dried

(MgyS™4) and concentrat ed. deymateri al was
i fi 2 : \.Q.UH\JsiIicaeIuting

with I %triethyl am Regthe acetate/ petrol to
gi ve 5-brono-2-trigg/l -R, 3-di hydro-113 20 isoindol e as
a reddi sh-brown soli @ (3.10 g, 85%." HNMR ( CDC13)
7.91-7,84 (113, in), 1 6H, d), 7.45-7.41 (113,
m, 7.33-7.14 (9H, m,16.95 (111, d), 3.90 (213, a),
3.86 (211, s). Ms: Ph3UT+ 243. 78B.

A n;él%tlﬁ'g Bﬂ% é—'bf%”b l& -4 }é!:vp @F%a-?ﬁemm[(@-m&hyl-p éyerazm 1-yi)-1 3—d1']1ydro-

ol N mE
isoip#gl—!—y]d}qethmm 3 g,rlﬁtqlntn;ogd%chl 0% PAICL Fe Hﬁlegap:nol (200 mL) was 'stirred
gStolafyQARr 2hyldfdgtydimapBeradi-Dately for 18H-at Sstiimtiedyerdhie. OB grixtute Bas

4 e PP g

colmmrohjomamsraphol deug anebwnt5f DYEAWUGS give fhe lepgpRipqund g5 its acetate salt.

Thid3alt WaStSken 45 m&d@ﬁ caémnj ﬁe fd tﬁ@emmm&s adaeteﬁuﬂmm BEOAC (20 mL).
After a furt er

i s PR O R A i TR st e i vacuo
to ghelthsttiloenmpdind anitsdydnoehlondssalt %mh@taé&ltwﬂilﬁ et hyl

acetate then the organi c phase was washed with brine,
léMl’éEl'(l\/gSOAf) and concentrated. The residue was

O%to 5% to afford
1-methyl -4-(2-trityl - 2,3-dihydro-1

PCT/ G82006/ @9}382 ~ 153 i soi ndoI -yl ) Ppiper iih- 4- ol
as a pi dam (1, 25 p% 5790 . NVt R (MeOHd4) 7.56
(611, dd pg (gL MOV es- 421 (2H, m), 7.15
(3H, t), 13, d), 3.92 (2 s), 3.91 (211, s),

2,70 (251, L .53 (2H, td),
(211, td), #H70 (2R, d). VS [ Mkl o~ 475. 78C. 44ih
dro-1 = indol-5- 1 -1-neth - din-"-al di ochloride

A solution of 5-chloro-2,4-dibydroxy-benzoic acid (176 mg, 0.93 mmol) in DMF (5 mL) was treated
with 1-(3-dimethylaminopropyl)-3-ethylcarbadiimide hydrochloride (179 mg, 0.93 mmol) then HOBt
(126 mg, 0.93 mmol). After 45 minutes, the solution of the activated acid wes added to a mixture 5-(4-
methyl-piperazin-1-y)-2,3-dihydro-1H-isoindole dhiliydrochloride (290 mg, 0.78 mmol) and
triethylamine (0.28 mL, 2 mmol) then the mixture was stirred at r.t. for 3 h, The solvent was removed in
Vercuo then the residue was partitioned between ethyl acetats and water (%3). Each exiract wag washed

L3H s), 2.06

R

with saturated sodjum bicarbonate solution and brine then dried (Mg80,), combined and concentrated.
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NVve NMe \ Ph HAHOHS5 Ph 2HCI A mi xture of
1-methyl -4-(2-trityl-2,3-di hydro-I Hisoi ndol -5-yl)-pip
eridin-4-ol (1.42 g, 3.0 nmol), 5N hydrochloric acid
(WOPRO6/18848F net hanol (10 nl) was pl aced underPTVGE2OMHM 352
then heated to reflux for 8Q@s2m nutes. After cooling,
the m xture was concentrated in vacua to renove
Snﬂ‘ﬁhﬁﬂm matedhial rﬂhﬂ&d\éﬁdtﬁm wax diskolved 0l NAgSdoehtbriviadidh ardinfashbnol then

L ﬂ'§‘: ,&W gcqawe q%\?is i mvmlmgmmammxhgm the

LTS
mmwmlqweatw stpad wewat Ahe D s adivsted (7 *ch T isirelianis exi g phe
restilti@gpréciplidte wad filterkd Bff tHed duBjectélto plﬂlﬁé@ﬂn Kylprbpatiiive HPLG40 {fRHd the title

co&&:%ﬂ aéfﬁl(s%lglk'iﬂﬂ cgnvw%&.%fg oo az}lgggtreat(n%x'ﬁ i UM HCin

digkaut, @heutizEoniy basxy aremtsremnowb Aidr v»;bwb BYP 2 bown godid KR arep%RR)- 'H
gmm@ . QR I ); 10.301 (Ve bor. 3, 70bie 7 61 (208, m, 722-6193 (2FE miiB0 (11, 5),

0 BB, m T 8 G0 80135 b B2 (s 278 Gy ISR
384/38. ol ), 1-[ 3-(di net hyl am no) propyl )] - 3-

et hyl car bodi i m de hydrochl oride (843 ng, 4.4 mmol) and
E@Mﬁ@ﬂéxybenztrl azol e (595 ny, 4.4 mol) were
2

L. HdihydrpreigpintislR-ylbmethabohe 5- yI)-I-rrethyIplperldm4 ol
d|h drochlorlde(l 22 g,,4.0 nmol) in DWW (5 nL) and
rmol) The m xture was

stirred for 3 hour Ien concen ed |n vacapa 20 The
resi due was | n ethyl shed Wit h
a mxture of adj ust ed to vv i+ 2N sodi um

hydr oxi de sol ution) and brine. The aqueous phase was
Trf A1 BB 0tays, 2Pm bl WikQAdedto dbol@iidA Yot 5-BiGb-8 3 ihy 0 a H-ifoitole (1.64

ﬁﬁl@bw@‘i%ﬂ%ie%@@'fﬂfn@ U mEd T mp TS e acinate g Akt towes e
solvem werTtmetdid vacihdheopsifie talsnag m@thymgatpmdiwaﬁledi‘vblwﬂw&% and
brind) rdﬂwg{hzmmgﬁ%%h?ﬁg 225 crg%%lﬂateﬂﬂ w il da%‘lfﬂﬂltohﬁﬂl%grﬁ:hy on
S FRDE DY) e G S ST e S o L
isdiiek hoareddistbjows sGH.(7. 1m34 85%)4 HINMR. £)C15 79 57@4)(151@, 787 (6H, <),

+ 5,708

%%1 34 ({rso,nég 333)13 (%%1:?,1 1%,).15521 20 gﬂ.}% 3%'(51;,%)) MP Pﬂa(ﬁl %3.

2 i 200

, o sk RO IR ORBAAD 85
PCT] GBZOO6/ 001382 154 2.70 (211, m, 2.57 (111, td),
254(111 td) 2.36 (1.511, s), 2,34 (15T

2, 16- Pudi ng 24 9 (3H,.s)
(211, n) 589-—#8E
(2,4-D hvdrF'@xv- -1 86pr opyl - nhe

-f5-(4- hydr oxv-1-net hyl - pi | erldlr n-4-vyl
Undlﬁutﬂig&}’&jfoﬁmbl%}‘Snﬁ@ﬁn-z-lgitﬁl-h b-apdr LA RO RINME.03 @ 476 HiEbINn THE (20
mL) was cooled to -78°C, n-Butyllithium solution (2,.5M in hexanes, 2,0 mL, 5 tnmol) was added over 5
minutes, then after 10 minutes, 1-methyl-d-piperidone was added dropwise. After a further hour, the

cooling bath was removed and the reaction quenched with sodium bicarbonate solntion. The mixture was
extractad with ethyl acetate then the organic phase was washed with brine, dried (MgS0,) and
concentrated. The residue was purified by flash chromatography on silica (gradient elution with 2M
methanolic ammonia/dichloromethane, 0% to 5%) to afford 1-methyl-4-(2-trity}-2,3-diftydro-1H-
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HO 5
(2, 4- Ei s-benzyl 0) g- 5-i sopropenyl - phenyl ) -[ 5- (4- hydr oxy
-1 -methyl -pi peridin-4-yl)-1, 3-di hydre-i soi ndol -

2% pasiipidfanone (Exanpl e 50F) (1, 62 g, 2. 75 RATEHE2006481382
di ssol ved in nethanol (50 msy and hydrogenated at 50C
over 10% pal | adi um on charcoal using an H cube

isotRdbHE 99 RatdiAoIAPPTIRToAS (1.2 0806). ' INDMR (MeDERYETI6 (65, dd), 7.28 (6H,

TUEs
o P g SR L, S il ot A,
ZSS(SHCQ)MH,NC&,W&I(&IG)‘ Mmlr[]ﬂﬂi]v\éﬁe as set out in Exanple
EXAI\/PLE 79 2, 4-Di

ethoxvl 7- nethyll ~3-dih dre I soi ndol - 2-yl | .._net hanone
79A. 7:Meth - 2 0i ndol -5- 01 df ob{¥hi de H
W.3r Oth ! JSing the ng of--pT epar ati on
C2, 5-netHy “- Bt b ) '”hﬁ ester
(prepared ﬁccordl to Tan1and Cbles S eS|s 1988,

A rgiﬁtr.l% o}l\fi mﬁﬂw Fﬁ}%%—c{‘dhgfm-lge )é]%s'ﬁ)-lgﬁa'ﬁ -4-@ %%@Tmol),
hydidchlorTe 94 (§ dl)land ghptha@] @OmLBvE plaged under Iggog(:gﬁen ]yjit %ﬂux for 80
midudds,-Alrd] cuulm%qge mﬁﬁreﬁﬂa&@n%ﬁ%&d?m {‘m&chy l-mﬂabd Hidhanél, dRied witb®ater

andcmr ted %ﬂ&%e) ﬁ)%%@i@ﬁ was ?ohntée?fl I t%@ é_/fg{o &ﬁ{iﬂthe title

corpofind if afaﬂmatgg yield ab8bl{cB ddlid. ‘g,mvm (MeOH-d,) 7.62 (1H, 5), 7.57 (1H, d), 7.45

pr epar e

G dJVEEP&if%s),% ARINY, 381, JI@@H%)«?\MW@J&I ssi 240832 Eses), 107 (K, 40

met HoXy- 4- nethyl-|30|ndo dlone

metnaones

PETF ot gi%81382 155 Reduction of
6- net hoxy- 4- nmet hyl -i soi ndol e- 1, 3-

t he net hod of preparat|on 2
6- met hoxy- 4- net hyl - 50|\ MR ( DMSO- d6) 6. 64
(111, s), 6.57 (IR , 3.96 (211, s),
3.70 (311, s), 2.16 ( (MtH * 164,

6- Met hoxy- 4- net hyl -i spi-dol e was denethyl ated to give
the title conpound % i hydrobrom de salt. 1H 5 NWR
(DMSO-d6) 9.52 (111, br.s), 9,29 (211, br.s), 6.59

2 4%1%% 5@3 nzuﬁ)amd 6%35 £ 2abl), 1[4 (Btetlyladnino)frdpyl)]-3-
ethysarp@e»awsmm %ﬁ% Ao S EbTg e % 9 )
wekeﬁﬂsd]fkﬂlurm {20 mL).eftehzamimecsNhe soluB¢Oves addad to a suspension of 4-(2,3-
dltgurg éﬁl-lsﬁ)mlgs?lu A )-flééfn?a-pi § 7 gﬁﬁgo %%g%@@ )‘éz 3G Fmbdf R DVE (5 mL)
and triethylamine (1.4 mL, ]0 mmol) The mixture was stirred for Xh
The residus was taken up in ethyl acetate and washed with a mixture of water (adjusted to pH 14 with 2N
sodium hydroxide solution) and brine. The aqueous phase was extracted twice firther with ethyl acetate
then the combined organic extracts were washed with sodium bicarbonate solution and brine, dried
(MgS0y) and concentrated. The crude product was purified by flash chromatography (gradient elution
with 2M methanolic ammonia/dichloromethane, 2% to 10%) to afford the title compound as a brown
foam (1,62 g, 69%). 'H NMR. (methanol-d) 7.51-7.14 (14K, m), 6.85 (0.5H, s), 6.84 (0.5H, s), 5.16 (21,
5), 5.15 (2H, ), 5.10-5,08 (1H, m), 5.07-5.05 (1H, m), 4.87 (14, ), 4.86 (1H, 5), 4.61 (2H, br.s), 2.78-

Guirs th::n ‘concentrated in vacuo.
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et hyl car bodi i m de hydrochloride (127 ng, 0.66 nmol)

and 1- hydroxybenzlriazole (89 ng, 0.66 mpl) were

di ssolved in DMF (5 nL). After 20 m nutes,

TWRRH6492085 3- di hydr o- | H i soi ndol - 5- ol hydr olRCIIGEIes6/001382
(152 ng, 0.66 mml) and trighhylam ne (0.14 nm, 0.99
nnol) were added. After a further 3.5 hours the

trhbf £5 ‘)’@ﬁht@)oﬁ@ﬁ(ﬁf{rt@)t £k (1 FHMA 239 (1M 5)} DES-1.ECH e indhading 2.09
ﬁ%ﬁﬁ Hggrlc acid and ethyl 15
GH&%&%&§E7°@ﬁémb&§% pR&se was renmoved, brine was

e 1 MO0 SneBR-bigigd- 3-dj -isoindol-
e S ol p e R gl e %%%m_m PR
2v[l-pessmons) 9, 30 (O 4711 s), 9.24 (0.5311, s),

7,48-7,25 (1011, m), 7.09 (O.4711. s), 7,08 (0.5311,

s), 6.99 (0,4711, s), 6.98 (O 5311, ™%, 6.56 (0.4711,

s), 6.50 (0.5311, s) . 488 41 a), 6.44 (0,5311,

s), 5.24 (0.4711, 59 : s), 5.18 (211, s),

5.10-5.07 (211, m, 4711, s), 4.61 (0,5311,

s), 4.46 (0.4711, s .36 (O 53H, s), 2.17 (1.4111,
s), 2.04 (311 s), - 1.5911, s). 20 Ms: [M+H *

506, 7 4 is-ben to -5-yYso roen - - 5- 2-dimino-etho
-7-meth 1-1 3-di d - y _Lip is o indc

@ 4-38-%410%;&%@3@1-&1&@1}15@%1-1 -mBth@-piperiitin#hyt)d ,3afihydro-isoindol-

- b -7-
ZW ‘5? gﬁﬁ%éﬁfé6550|n cﬂ5a¥#?g9§QX %%none (164
hydvegensBed BL50PGrovle 1 0%pmatlatisngi bR pube QYWMBNB@PW under
c@%u&m@%&n& kb EB AN B aQ) 18 i bomponmd-(t.14 g, 100%6)as a yellow solid,

the DR o POt SO O B PP sef o i Rl 7
_ﬁﬁéﬂﬁbgglorlde (93 nmg, 0.64 mmol ) in DNF (5 nL) was

at 60C for 17 hours then 90C for 6 hours.

e

0 Ol 855 h, DY)
'o|nethylan1no)ethyl chl ori de
EQﬁlﬁ%‘—‘%chlorlde (93 ng, 0.64 nural) were added and the
7o R0 2.2 Bk Rl 1@51 PHdModd hours and finally, a
FOTt Her-—24 Nour s - € m xture was concentr at ed
i n vacua then the r=S|due was 5 partijioned between
et hyl acetate apg l|,hhaqueous sodi The
organi ¢ phase I N4 ,
(MySO4) and~g 3 #ted to give gTe whi ch was
purified by preparagive HPLC (acidic nethod) to

afford the title conmpound as a formate salt (37 ny,

Us%% @f m '511 %5%%@- etﬁ:x?-}: n(ﬂﬂl%l' p%tham acid HimethyHester/ (prégared

4-7.20 (3 ,
a"f"@’“&ﬂ“’%ﬂ“‘i Cgleg M}Gs:é]_l?%g 3§§)wa%hygxzf]§/seéi8 %T%thuxg)?:-methy} 6htha.‘l:c acid.
'OV (T SiLde) 1595, (288, bE9), 1.06.(BL1), 78¥ (lde)73480((@H5],3 29 &, s)eMBAM-H]"
2% 0.511, s), 5.16 (111, a), 5.14 (313, s), 5.09 10
%111 n, 5.06(111, n), 4.83 (111, s), 4.74 (11, s),

c% Jrﬂatﬁ')up]ﬂhaﬁgﬁu}d]ﬂassanveréd a&(ﬂdﬁu@-séaﬁg(pggnhhoggydn& JHINMR
mé«ﬁsgﬁ«p gl & G s gl BoR b i o 2, 01 (915, 8-
3 I\@o -B-meﬁé? hﬂZa?ganh 1d€'was used to m:e 6-me:ﬂ10xy—4—methyl-lsomdule-1,,3 -dione.
I SR PES
VMR S BL @H»@%Ml%%ﬁ@«r” 5L By 109255 Bl

2-vl -nethanone
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O HO O‘~NMez HO 15

(2, 4- Bi s- benzyl oxy-5-i sopropenyl - phenyl ) -[5-(2-di net hy

| am no- et hoxy) - 1, 3- di hydr o-i soi ndol - 2-yl ] - met hanone

(9P 209/1090806 nmol ) was hydrogenated i n nmet haraalGre0cHMGs2

over 10% pal | adi um on charcadk using an H cube

hydr ogenati on apparatus, under free hydrogen
Redovtidit ofi SomathoxiFirenciby bishingibleidsliopesck driliegho iy mefhié (it plrbtion C2
2SR5 D8y . rﬂﬁﬁdm gthadi€ MR BiiSolth it 8@@;@%@? 588 am ),

s ki ¥ 58 1 i v e - 6 37 (1U, s), 4.85
%f@%@r‘*ﬁ%ﬁ?*%“% s ety o b8 dompeniy B ot e e

Nm@M P9ap52 (bl 988 <2de: 3. K9 (1ER. 636 (TR S, 445(2@@@3%}1, 0,

2.5QTH). TY EXAMPLE 80 | so ernmal titration calorinmet-W25
The abl I|ty of t he corrpounds of the |nvent| on to bind

mhﬁ@&ﬁernal tltratlon calorlnetry Isothernal titration
“calorinetxy (I TC experiments were performed with a
VP-ITC titration calorinmeter (Mcrocal Inc.
Nor t hanpt on, MA, USA). da pressi on, and
purification of the Hufan tenrinal domain
wer e perforned accordi ‘ nmet hods (7ez,
.M et al, Chem Biol. #3 - - - - -- WO
2006/ 109085 1' CT/ GB2 067081382 157 Apr;
10(4):361-8.) Sol uti ofis of the hunan Hsp90a N-term na
domai n and conpound were prepared in a buffer

2,4 Bispenzd oy e-i@iprapbdy Foensojc aJ:fa(azmMgmmmol) - d&bfhﬁlmﬁm}/}upym-s-
re ere
eth§E§Etgin§1@ @@thoﬂ&d (Yzﬁn mm fJnHE h%el :ﬁié"e azole é%r) %? 66 mmoi)

assed rror to 1 on car
we sy g@%@@“ﬁ@@%ﬁ ﬁgwthrlr?@wwﬂ-ﬁ?w f-okbydspbromide
(153 :@amsis Masl) aian:aaﬂrmdnﬂe I i) 0. wﬁamem Fbrb aded mﬂ&mamher 35 huurs the

[ [ ta,were 1N
il Ul U e D R oSl e 1 BB ap B
acegte. dhy aqvjﬂtmﬂ_hwe as ismpersebringves addethand theditlé Gompbund wasellectnd by
fildioeR @ el Bulid\(ied bl sm)tlﬁmnmhmﬁd S (6. aﬁi @)dg E@{o%ﬁ, ), 748725

Q53 2R 4R, el SHE R o GenE AL e S 58 . b oo

5). 6 SR EH4aHL B, (M. FEL HyBd4 (Q4THMENIR2 (B85 6), BI8 @HS 5,5 10i588 (2KEay), 4.70
ks .

(0\3%2 Nelttb @ﬁ!{ @th Q%mﬁh‘%?%g?ginsgg siz‘éﬁkﬂﬁ%‘i déﬁéﬁi‘ Q4 é‘é\@ﬁ 59H, 5).

M%@%?mDéQfs 3 125(48) 14859- 66) in which the protein was

o] e%entloat_s l10 2(

~@}ﬂé¢§eﬂ_ﬂl&mhl S type of exper| nent t he stoi eh| omstry

parameter (N) was |ocked at 1 for data fitting. For
Kd's in the 20-0. 004cM range he experinent was
confi gured such}égd&@ DI g site concentration
di vi ded by the c-Yal bejr~\es- hetyeames; and 1000.
For the majority o ese experlﬂents the protein
concentration in t alorinmetric cell was in the
range 4-100 pM agds/th j gand concentration

A mixturs of (2,4-bis-benzyloxy-5-isopropenyl-phenyl)-(5-hydroxy-7-methyl-1,3-dibydro-isoindol-2-y1)-
methanone (164 mg, 0.32 mmol), potassium carbonate (112 mg, 0.81 mmol) and 2-(dimethylamino)ethyl
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15 in the injection syringe ranged from 50- 1500 pM I n

rare cases where conmpound solubility was |imting,

the conpound solution was placed in the calorinetric

cHO 208  trated with protein fromthe inj CRATVGH2006/001382

syringe, maintaining a c-vajgge between 5 and 1000.

Conpetition 1TC experinents were used to access Kd's
chlcridéd hﬂMamynda €3, 006 mbI en DN (SadL) e heitaddn eo=pmsenm thefn 90°C

oA O 05505 P ey
chlgrigle h@w@g}deﬁe% 0. 62@111% were adfprbrnA e m@?ﬂﬂe%aﬁw@sﬂ 60°C fqg 72 houwrs
and]f%mllylagﬁlrt%egﬂ ﬂng::s a%?“C 3[312 mﬂu:gge whd gon?aﬁﬁat&ﬂn vty thdbthe radidue was
puedpstoeg ety o/ sl v 23 g i ks st
with Brine GE€), deel (MESO.) @il coggnirai to givg @ resigae whigh way gurifigdby preparative
HPE4 (BfaK n%ﬁhud)ecr Bot AR ®F c@RduiRE £ fofrRitniells (30 mapoes) Kt NMVE: PeDH-d;)
s, 150, BT O GO L, SUETRI 0
(0.97 ), @8, (0.39,5), 827 (BB, s34 74 (025, :35,636); 53173)3-'815 (319: £), 404 (311713), 5.09
(uf’f%l) %%g 61416%3 w48 (149 P74 (51]1,,5 230 %151’,45) HfR.1129), 4 @@ﬂﬂ,ﬁt} 428211, 1),

s G LR L A e S o

[(MtRESH. conpounds have Kd values of |ess than 0.01
nlcronnlar EXANPLE 81 Antl-prollfetatlye ACtIVI 30__

_ngﬁﬂ@QanJcan be detern1ned by measuri ng the ablllty
of the conpounds to inhibition of cell gromh in a

as |t he human col on cancer
cell gromh is

as y wdeciari, M M

nunmber of cell |ines such
cell line HCT116. :
measur ed usi ng tHe

Shal ev, A., Beni as 0, urnal of
| mmunol ogi cal Met 1998 213 157 167). The nethod
is based on the abfTity of viable cells to reduce

resazurin to itsHPl uorescent product resorofin. For 35
each proliferation assay cells are plated onto 96 well

i o e ey
methmwt) (Y ae. %Qﬁmm}hw hydspeenatsdin methanol w50 Ayeg 1 0¥apallpdipm g farcoal
m@g mtm;léliéﬁfégﬁhﬁc@ﬁpﬁ%ds Qfildet @96 Hyirh 3eh oon&{naimrha@lrddect Ww8s purified by

preag%gF 6ch1° udfiro FAAE Sthe tlv:f El%u[l‘lg%as & oig twlﬁqs% E& %Irmegk% %). '"H NMR

(MEUDAT 2$(LH] 5), & 1. 548D bom),ﬁ ﬂ'é(l Hoy-458 Givitdr ebawring §Hoed- 17 (2H, 5),
4,08 082Y, RIS sahe Shnlmb. aﬁetﬂaé) 20015, yenae! @o ra) Q@s mum 399,

prior to the addition of in hi bi t or compounds f

BIOLOGIIAL, ACITNIOWr s. The nunber of viable 5 ceIIs |s
determ ned by Al anlar Blue assay as before. Cell |ines

EXAMETE&0 obt ai ned fromthe ECACC (European Coll ection
of cell Cultures), The conpounds of exanples 5, 12,
Gothgrmahtipratiop galorimetry1 9 - 21, 22, 23, 25 28, 29, 32, 33,

Th% gbﬂn‘.% %f thg%mpggfds éﬁ the gg ntxgétg ’bglg ;l'd éé}%ﬂ &5 o@eng gé‘a'mmed nsing

mﬂﬁﬁmﬂﬁyﬂm@gﬂmi&my7l 72, 74 and 75 were tested and
were found to have | CsO val ues of Iess t ha

Isofyermabtipation. caﬁ:ﬂgﬁ%@T@)ﬁépqu‘fge peformed jwith, & ﬂ%ﬂre titration calorimeter
MiARIARCR LA Gatn, FORNMSAN TG, exEdetivilatd Birifiation of fwlFuetn Hsp90a N-
For h@'&llv?a% performed according to published methods (Jez, .M. et al, Chem Biol. 2003
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A tabl et conp03|t| on containing a conpound of the
formula (I) is prepared by m xing 50 ng of the 15
conmpound with 197 ng of |actose (BP) as diluent, and 3

nyOorRady1emEium st earate as a | ubricant and corvVEE2sicNYL382
to forma tablet in"!nown ner. ii Capsule
Fornmul ati on A capsule fornmulation is prepared by

Aprnl](ggal) 285500 1Bhs QF th @h\ﬁﬂﬂwg NRErminBCiomaih Bl Rmpduhd Wi Brepared in 2

l'act ose. and f

bufep ﬁ@lpslf%%ﬁawaf G WPemMhiatl: gleﬁﬂgﬁﬁé‘ajﬁﬂﬁgﬂp '%bkjf{s i 7.4 Al
solltidh=Lgdrenfitlered d deg&satup:imtb a Birgbioy eamgearskd @b e snﬂmlmwhm resulting

ﬁo%degnuhr}ilﬁ?éu&?gf %.u&)ymd O?'ﬂﬁ&lgﬂﬁﬂe eRBoPERRAL LS intiic signal, Data were

vin

the formu
susiysqdesipaPrigs 7 oot SErdre B RB he & pa e egimaed
usi€h e fifdhl GERE®E bF edch Qidiviihal tiretion \ied sibtpted heforsfdath. fhting Bigferent ITC

expfarurlglgi for:Ie{ﬁow%% LIHJIJJ cﬁ'detr B abil C%fﬂb(lulﬂé Qﬁsnaﬁmmahﬂsﬁﬁﬁ [I{Hb) over a

and seal QT eqk ecta r&“ -
wide gamat plaffingsies. | For me rbéﬂ% WPDE@%M *‘f‘rﬂB'ﬁ DR Pri\‘é%t“ﬁ mmout
WBS&mae@@E £ Dy4s @p&al ¥och |ct>ua Deaatles(4s): 1¢&smsepmd$¢h thé grotein was
S - in the

peo 0 4 At B opd B Shpdctnd BBkl ey 20 mot in
injeetioh syfige Inghis HrPoOf xpraivaD] e quow%v%ml&fer Eptriieeked 7))l for data
ﬁttlél : Bi 1€ KaR!i€ e 2010004 {08 gk ltke s%%@enﬁeﬁt@faﬁﬁbf@hﬁsﬁcﬁ Iﬂ:m:\t91 :E binding site

elirver on . .or n Uuslt 0 r -
oo gitgphobt €8l enrerts 8 A PACA N i
thespadidin foosentyatiominwzet celiorimgtrio@ll mey ipdhe rapgret-140 ttteﬂygﬁ;d conceniration

in ﬁgc_l_;e%%%}gglﬁé&ﬁ%zgz 286L1 500 meﬂt@n@w Whre c%@ﬂ@ﬁﬁbﬂ@&% limiting,

thaﬁopzaquﬁql Fokytiop as plpoeq & 53 6%‘?:2"‘7@[0 y‘e Evﬁkﬂlﬂ' 5;: tlg]ﬁro%m ok Ihe injection
rinipt, Lt&inthlﬂmfgad‘b -tafe mmpﬂrfea’hd BY00dCeeretition TEC bmnlgm@e@p avcess
Kdt o{;{w %}F 19 I(Pom(n?g tg aﬁaﬁﬁrﬂn%ﬁlp}eﬁn@m wedkeMRA G g c@lﬁﬁbrtl%k E.Hcé}%g to the

R Sismisiiel BV chval Rivebrer POOOp 15y SRl o

F
o oS ol AT Ao B 04 00 A PP 98H 0 852,20
34;:35;1350%@3 39, 40148, R20#3nr, 45. (35,49, -‘\mlhﬂp%aﬁ‘hééé tG0ce 6%3?%\&% 66, 67,

6808’5 0,011 78 07301 ¥£ard BOWES Msted bAdORer® foubd PV Ky MaRes of less than 1
n’p03|f| onis sterilised and filled into a suitable

““E“B‘ﬁ? ﬁl ner viii) Lyophilised fornulation 10 Aliquots
The mcnﬂ\IPU 1&%”%’6“1!5‘% glf Eﬁﬁ!ﬂé dq, (21 mﬁﬁﬁzp% F71M802H 8, 33, 34,

[isatiogn

S an
35¥rodh 35’:&9@13&‘9‘?35 o o B oot Yo B0t o, Pt W%, 080,
70P1 10%,3%3 | 74a£d 15 Htfe Kvaludshvd lesst 0L fidrotidarianid mast sftlibsd @mpdy@ds have

a thnlovveredtofreezmg at -45 C,
K"f"BII“TS &@ﬁﬁﬁ?oﬂpﬂf?ﬁr’ny? ‘drying at +25 C for approxinately
%ﬂut es, followed by a secondary drying with
creased steps if tenperature to 50 T. The pressure
AlirolRgRE ABBity and secondary drying is set at 80

mllitor. 1$ Equival ents
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 2 number of cell lines such as the human colon
cancer cell line HCT116. Inhibition of cell growth is measured using the Alamar Blue assay (Nociari, M.
M, Shalev, A., Benias, P., Russo, C. Journal of Immunological Methods 1998, 213, 157-167). The
method is based on the ability of viable cells to reduce resazurin to its fluorescent product resorufin. For
each proliferation assay cells ars plated onto 96 well plates and allowed fo recover for 16 hours prior to
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The foregoi ng exanples are presented for the purpose

of illustrating the invention and shoul d not be

construed as inposing any limtation on the scope of

tWe 2ugaenass on. It wll readily be apparent tHCAIGB2006/001382

numer ous nodifications and gig erations may be made to

the specific enbodi nents of the invention described
thePHAANG oBAEibitdr |¢M§§oﬁﬂi& e a mm&:he henea AP Ihe Sndwif thB @idiibation period 10% (v/v)

de tin fro ,l"l nder |
g T
535uM méé@M on.blo ﬂmbwazé@ein@;prqﬁfﬁr%mmvﬂ lagspyerellase maigtgined at confluence
for@é"ﬁl:l‘\‘%nar to ﬁle%ﬂﬁ@iﬂfdﬂ]ﬂfitmt rﬁﬁpéuﬁuﬂsmahl Dfuftér 72 héurl Ol)hB nulﬂ_he\' of viable

oo, = % o AP Plve AL PR AL TSI SR T oace

(Erreanl GplledBoiof celb Culreslc t ed from the structures d, 5

3t s a b 4 B g Mg s

394001048 13, 41,018 R, 50, S1, 193, d8,0%)55019, maﬁhﬁxﬁ?: (60 &8F &%, 533534_70,71,72, 74
aft hd HCT116 cell

mﬂym&mgad%ﬁ@?%g@gi&e%%aﬂ%r‘lomg%k rogen ﬁoﬁuogen cyano; *
1m€|s hydrocarbyl and Cl1_ 5 hydrocarbyloxy, wherein the
Hﬁé%ﬁﬂg%ﬁigﬁig I .5 hydrocarbyl oxy noieties are
I uted by one or nore
Egﬁ@@'stzuents sel ected from hydroxy, hal ogen, Cla

al koxy, am no, nono- and di-Cl-2 15 al kyl am no, and
()dubldt Faelh@t er oaryl groups of 5 to 12 ring menbers;

R'a is selected from hydrogen, fluorine, chlorine and
A tkltaygsitioRgortaning:d eumpewndfol Sinfirpeladl dnprepsepdfby BidingS0 ms of the

coRpiindiWih 167 Bglethed BPPMN dilud|:f0$ Rig magnesium stearate a5 a lubricant and

compressing to form a tablet in known manner.

(i) Capsule Formulation

A capsule formulation is prepared by mixing 100 mg of a2 compound of the formula (I) with 100 mg
lactose and filling the resulting mixture into standard opaque hard gelatin capsules.

(iif) Injectable Formulation [

A parenteral composition for administration by injection can be prepared by dissolving a compound of
the formula (T) (e.g. in a salt 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 II

A parenteral composition for injection is prepared by dissolving in water a compound of the formula (T}
(e.g. in salt form) (2 mg/mi) and mamnitol (50 mg/ml), sterile filtering the solution and filling into
sealable 1 ml vials or ampoules.

v) Injec nlation 11T

A fonmulation for iv. delivery by injection or infusion can be prepared by dissolving the compound of
formula (I) (e.g. in a salt form) in water at 20 mg/ml. The vial is then sealed and sterilised by
autoclaving.
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20 hydroxy, 161 trifluoronethyl; cyano; nitro ;
carboxy; 5 am no; nono- or di-Cl4 hydrocar byl am no;
carbocyclic and heterocyclic groups having from3 to
Iwonomgonssbers; and a group Ra- Rb; wher ei rECTR®B2008/0@1382
bond, 0, CO X C(X2), C(X2)xs9 X C(X2)X , S, SO S,
NR', SO2NR 10 or NR S02; and Rb is selected from

vilidetanlpeformuldsnIvcycl i ¢ and heterocyclic groups having
from3 to 12 ring nmenbers; and Cl-12 hydrocar byl

A Cgmelptiog Sor (Y., delivey /b ipisetion gt tpﬁam 2B AR PrERRred dyyigiseal ving theicompound of

Foft@: (Df(e.JIB L5458 Gs3 htnld.ﬁmo‘ﬁmﬁﬁ% e eiR(elr Gthh)tﬂit@f.ﬂ 4, om Q0mg/ml, The
car ooxy, am no, nono-

tro
“QIS%%SMIE%‘Y&%F%%FW’%“mﬁg/ﬂ%car byl ami no (e.g. nDno- or
s urabehds R.ﬁﬁhﬂ%%ﬁm no), and carbocyclic and
efeérocyclic groups having from3 to 12 ring nenbers
Aattportiay for subomenets mrnet:ﬂaﬂ Hh(pﬂap&&&)hj!imiihlgtﬂl’tﬂmﬁﬂlm& Bf the formula (T)
QFIPXII re SME;
wﬂyp@?rg:% %%E ?(gg iﬁﬁ’) egl = er%&t%%g %ﬁ@%ﬁ Th'%ﬁ % terilised and
fﬂ@é)@ﬁ)ﬂﬁmﬂ’@ X“@%E)X R is selected fromRb, hydrogen
?—LE gA E%drﬁcar byl; and 20 X is O S or NR and X2
5 20 A conmpound according to claim1,
[
Ao of ?J_rﬁmlaé&)%&f%%&d %faf‘d%ﬂ o ﬁé Brmo 1%:? %‘fm{ﬁ@% gg&e lyophilied. During
IYP@IIW@bd%ﬂWPDH’E?Iﬁo‘Wf‘WBV‘F‘H%& OFrsier gf“zfﬂédg?m‘iﬁ’h &t Gf5 R0). The
te:’ﬂﬁhﬁmﬂis rdisd oy dI0OR Yor aBfealRy, theh 16wdreab Gekzing @43 ydy folieRa by primary
dr?']l.?/%{& %%I’Fggrlyagg(r&hm%v\% 24666%% te% %l%}é'eqsl%&dsac%lnﬂ% %’§/ng with dm('é?aseg steps if
eRpRHNETE ﬁ%yq Jibypfﬁi‘s‘lﬂéfl?f@s PRRY E’dé‘ﬁm@m’ APl spt at 80 millitor.

bstjtuted by one or nore substituents selected from
L%P;éf—“ﬂgy, hal ogen, C1.2 al koxy, arri no, nono- and

[
o B2 20 A Bl PN iR
coptiyRsh A f ﬁ'&?‘m’bﬁtﬂnb F‘Pﬁ%mﬁ%ﬂ‘%@f’ﬂ?ﬁﬁ‘(ﬁ?@ ‘n"”&BD"R%t W‘%fﬂ%‘élyé’e fRpgent that
nukde@ 08 M- Raduna aekdibatQiay Bemnada Rcthd3pébificembadinaitsad the nition
ders]c%lbé%lgaggﬁ JM%&&%X& in the examples without departing from the prineiples underlyiog the

invention. All sueh modifications and alterations are intended to be embraced by this application.
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trifluoronethyl; 35 cyano; nitro; 162 carboxy;

am no; nono- or di-Cl., hydrocarbyl am no; carbocyclic
and heterocyclic groups having from3 to 12 ring
menbers; and 5 a group R -Ra; wherein: R is a bond,

0, CO, X C(X2), C(X2)XI, XIC(X2)X, S, SO S®, NR,

CLADﬁ%gZNR‘ or NR SO2; and Rb is selected from hydrogen;
= tarbocyclic and heterocyclic groups having from3 to

1.

| ; .C1.10 hyd byl ti [
e T, 10 P oo oot enel Y

y one of nore 10 substituents sel ected
from hydr oxy, oxo, hal ogen, cyangs nitro, carboxy,
am no, nmono or di-Cl-4 hydroesyiyl’ani no, and
carbocyclic and heterocycl ioups having from3 to
12 ring menbers and wher gi-mgne or nore carbon atons
of the Cl-10 hydrocar byl ﬂro p may optionally be
replaced by 0, S, SO 9scpN R, X1C(X2), C(X2)X or
XIC(X2)XI; R is selected fram Rb, hydrogen and Cl -0
hydr ocar byl ; and s~ 0 S or NR and XZ is =0
=S or =NR'. 3. A conpg¢ according to claim1 having
the formula (VI): ReR B\ ONQ RL RAe R38 R3
R2a or a salt, solvate,ar N-oxide thereof; wherein
the bicyclic group: (REO)n s~ T VD20 is sel ected
BmeltEMa&tfaFﬁthﬁ@-ﬁjdeﬁéﬁ&?d C6: 163 _ (R10 9N

(RLO( R10\. |
wherein the bicyelic group:

(R,
3
Y

_N-Q

is selected from the structures C1, C5 and C6:

(Rm)n (Rm)n (Rw)n
o ; =X
N N N
- C1 - C5 -

wheteinnis 0, 1, 2 or 3;

€6

R' is hydroxy or hydrogen;

R* is hydroxy or methoxy (preferably hydroxy) provided that at least one of R' and R* is
hydroxy:;

R’ is selected from hydrogen; halogen; cyano; C,s hydrocarbyl and C,s hydrocarbyloxy;
wherein the C, s hydrocarbyl and C; s hydrocarbyloxy moieties are each optionally substituted by
one or more substituents selected from hydroxy, halogen, C,.; alkoxy, amino, mono- and di-C,,
alkylamino, and aryl and heteroaryl groups of 5 to 12 ring members;

R™ is selected from hydrogen, fluorine, chlorine and methoxy;

R’ is selected from hydrogen and fluorine; and

R' is selected from:

halogen;

hydroxy;
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NNN C1C5C6 vvherelnnlsO 1 20r3 R'is

hydr oxy or hydrogen; Rea is hydroxy or met hoxy
provi ded that at |east one { R and R2" is hydroxy;
R3 is selected fron1hydrogé + hal ogen; cyano; C1-5
hydrocarb | and Cl.5 hydrocarbyloxy; 5 wherein the
@11@KWVﬂW carbyl and Cl1_5 hydrocarbyl oxy noieties are
b. optionally substituted by one or nore
substltuents sel ected from hydroxy, hal ogen, Cl-2
&iweoxy, ami no, nono- and di-Cl_2 al kyl am no, and aryl
mReteroaryl groups of 5 to 12 ring nenbers; is
sel ect ed from hydrogen, fluorine, chlorine and
AEioxy; Rg is selected from hydrogen and fluorine;
gﬂﬂoiﬂdﬁéllbaméﬁ£ﬁ££ﬁg.fron1a group R10b consisting of
hal ogen, OH, CH2CH, CH2NHR2, O Cl1-6- al kyl,
Rﬂb@l’ﬂlﬁ’ agfl ilagif:ms&hsy groupsdEeing Fpm3 to B wembessand | |

? Re. EMﬂmmdD-heteroaryl O C3 7 cycl oal kyl,

O-he erocycloalkyl al k

C(=0) NH2, & Q) »&(Oa’?ﬁ —é{\R(@Ing(alﬁkﬁp) ﬁoz}{\ﬂi SO;NR*
NH(ClmﬁNR#S@IH)Id N(Cl 6 al kyI)2 NC( =0) C1. 6 al kyl, C6

aryl, OC6 C( =0 Coearyl , =0) OCoary

( o) NHCGaRyls selgxtc_@qqe hﬁir%cgq C)a.@oqu asl kgfachychcwrms having from 3

| c g
ﬁ(re%/ ez O%C;%ﬁ*nﬂﬁ%eﬂeg C%H%b f et@g?%(:d;?itle{ ﬁ’c.‘E)(/:( & v, %c@byl) optionally

het er é‘tbg?'étrlef(ﬁ by (e O MIES S sHEemT ﬁ‘é%dyﬁwm @y 9}3N(0@g, kplogen, cyano,
het er Qﬁﬁécbﬂ\fﬂ!&(  anhthk, %n@ &E‘d&’fl?%ﬁlh%lnl)mc h}%ﬁ'ﬁb@lammo (e.g. mono- or

het er ocgcl yl) NC( = .6 heteroc
S(=0 & hé(#lr@wbﬂ%%m@ pedcsprigeylig g laqtﬁyocyslezs*qo@s hevmg from 3 to 12
al Kyl tin@ BidmBerd ERUPhk &R ble or G2 88bdn ﬂmmhm:t%l; ﬁf&:il,carbyx group (or

where [sol] is selected fromthe follow ng

"Nz Chaoiwrogaii jron) TRy ppiongliy be sepiaced Py 015, 6% SO, NES, X'CG),
OH 0- CNH?X‘NHZ(@H")X‘O H - OO—INO—|OCHHO -NM-J NH
-N\-/N -N -/ Noni NJ, N I~ -H -0O-0O -N

Y- SO, Me oﬁl\m‘-‘l@ ﬁ‘Oﬂ%\B@hedmg.@.aPil C4 hydrocarbyl; and

X'is 0, § or NR® and X is =0, =8 or =NR".
A compound according to claim 1, or a salt, solvate, tautomer or N-oxide thereof, wherein:

nis0,1,2o0r3;

R' is hydroxy or hydrogen;

R¥ is hydroxy or methoxy provided that at least one of R' and R is hydroxy:;

R’ is selected from hydrogen; halogen; cyano; C; hydrocarbyl and C;; hydrocarbyloxy;
wherein the C_; hydrocarbyl and C,_; hydrocarbyloxy moieties are each optionally substituted by
one or more substituents selected from hydroxy, halogen, €, alkoxy, amino, mono- and di-C,_;
alkylamino, and aryl and heteroaryl groups of 5 to 12 ring members;

R™* is selected from hydrogen, fluotine, chlorine and methoxy;

R® is selected from hydrogen and fluorine; and

R is selected from:

halogen,;

hydroxy;

trifluoromethyl;

cyano;

nitro;
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164 4. A conpound according to any one of clainms 1 to
3 wherein R and R2s are both hydroxy. 5. A conpound
according to any one of claims | to 4 wherein R3 is
sel ected from hydrogen, chlarine, C .s hydrocar byl
and Cl.5 hydrocar byl oxy. 6. compound according to
claim4 wherein R3 is selected from hydrogen, Cl1.5
é?ﬁ@*$ C2.5 al kenyl 5 and C34 cycl oal kyl groups. 7. A
caipund according to claim6 wherein R3 is selected
fron1sec ndar al k and al kenyl groups. 8. A

ARG L a 3"&@# a'E’H“’claun? wherein the secondary

&Hwéycw&dmusﬁaydlm AFRPPBavikeFrosf] RALEH nfeﬁl@w aapropyl,
sec-butyl, tert-butyl, 1,2- dlnethyIaIF

£ By h‘*ﬁ&ﬁ‘i”bpyl 10 9. A compound accord| ng to claim

6 wherein R3id SbendcPcCoakkHICEK!, K0eoE 0FRRY ‘D, NRE, SO,NR®
accordi o claim9 wherein thé cycloal kyl group is

cycl off WOz & A conmpound according to claimé6

wherein R3 Rl" 5 ssRbeCred hffaxegenhyaﬁmgaﬁ,ana E&&B@I@M& graﬁg;i. having from 3
12. A conpqund accord to an

tert- i& . &%
cl ai mi® 12t7PE Pehes e?‘qﬁ‘ Rewo lydrgapygemionallyss Bﬂmtﬂ(i bY one or more

CoNpouitdtiReso Ediche fdeh Hﬂh‘o@n Sxd)ﬁlal@ré@:' Bfand, dio, krboxy, amino, mono-
wherein en 14. ound according to any

one of" f“?@md’#@@éﬂm wp aa%axkﬂ@w pndcheterqeyglic graups fraving from 3 to

and Rg2 alhg m&ﬁlbcr@ @hd @hdrein r@n@wm&@%m%n gloy QF ﬂhte@;% o Wpdrocarbyl group
A7, Al 4l nd A18 abl e Y
15, A“@SME‘FP&P’ beeiics hzgot $ 50, 30m N, Kk ﬁC@X RILEHX;

R3, RW an gt“ Bselaéted Hath RO Ulydrofendiil CONBydRfcarb$Lt EMCE Ur €S
AS, A7, Al %& %{5 c{]g A17 20 16.. A conpound
accordi ng £ 5n® BN 8pd & 7R =5 or Ny g 4 to 15

erein R10 d froma grou consi sting
g‘wmﬁlgf’w&'ﬁcm AN“HEW%S‘& ! Bup R -Rb where Ra

i's selectedfroma bond, O, CO,mC(O)O C(ONR ,
NRC(O, NRCOO NR, SO _&() EONR', and SOZNR
and Ro is selected fromh dgoen car bocycl ic and
het erocyclic groups having of 6 ring nenbers; and
C] 10 hydrocarbyl option IIy substituted by one or
more substituerits sePgctMdQf rom hydroxy, oxo, 25
am no, nono- or di- gromatic hydrocarbyl am no,
carboxy, and carbo& affl  heterocyclic groups
having from3 to 7 ri rrbers and wherein one or
nore of the carbong? 5z It & the Cl1. 8 hydrocar byl
group may optionally betxeplaced by 0, S, C(O QO
C(ON or NR 17 A co'?rpound accof¥ng to claim 16
M)aegag d froma group R 0" consisting
ﬁh’gl%%étgﬁm rég?(’y, am no and a group Ra-Rb where

Rhﬂﬂ@ﬂyéilweh‘wﬁﬁnom a bond, 0, CO C(OO CONR,
NR' C(O)( R-C(OO NR, SO S02, SONR, and SQOZNR ;
and B>{'s 'sel ected from hydr ogen; car bocycl ic and

: clic groups having 5 or 6 ring nenbers; and
Ci’5™hydrocarbyl 165 optionally substituted by one or
rmhe substituents selected from hydroxy, oxo, am no,
rﬁno- or di-C -0 hydrocarbyl am no, carboxy, and

carbocyclic¢c and heterocyclic groups having from3 to 7
is selected from the structures C1, C5 and C6:




10

13

20

ring rrenbers and vvherel n one or nore of the car bon
atons of the C -g hydrocarbyl group may optionally be
replaced by 0, S, C(OOQO CSA%NR or NR 5 18. A
compound according to clai 6 or claim17 wherein R10
is selected froma group Rioaa consisting of halogen,
hydroxy % 4] Nno and a group -1E§b where Ra is sel

fro BAdh 0, CO (O Q= NR , NR C(O),
02, SONR, and ; and Rb is |
vedr ogen; carbocy d heterocycli
having 5 or 6 ring nenberg; and non-aromatic/Cl.10
hydYocar byl 8@“ onal | yNsu stltutggl by one.®thore
substltuents el ected from 10 hydroxy, oxo, am no,

A

C6

0- Ogl 5 non-aronatic hydrocar byl am no,
ca?rﬁl&&}s n& rbocycl ic and heterocyclic groups
Rbisibpdroky arhydropen; 7 ri ng nenbers, and V\,her ein one or

By oy oS e ReR iy Mo albasd OF of " HORESBEERY

mm{ @)lacteiifr@)ﬂ\l@dmyen NRiloged:9 cyado;c 6P hymdcaﬂlyd: anditg Hyﬁroca:byloxy,

PP G- b Fra S o i hen e SR bsttuted by
giicbrmdze sillstitudhty @lesied Gomeydiokymbgdo g, alﬁoxyC@unﬁl(ﬂﬂNRaud di-Cys

N?ﬁ%%nghm%?% gagvgfﬁelg%ougsn‘glsﬁ%? gﬁ’%‘grfq‘?egsmg r gu ps
Ré?\m wipcld ﬁnmﬁzydnom fiworinerehloainelamclomdtlaixgj ng 20 0, 1 or

gsheter oat ¢ g)l ectc{efij Jrom9, Nand S and c.
o APaRE e efonnt e yl optionally substituted

BY isneleaed ﬁumel grBIubE § emm @eﬂamge:edm r S, \GHLOBK CHNH,, O-C -

Olﬁlf mw s t',vl %gtewggyy aYC Ogﬁcgo Cyiqrocgclgl JL-heteroaryl, O- Cay
belaikyt; )Q-hni:tero@mmakkgl ICvO) a]ﬂc_r/b G0N0, 7 aﬂth CRONIRy S(CO)NEC, 4

50, R i A NERIE FELER A E . oo

a(eWE san¥l, mmmym(e@mhm JE(EUpN(TR e dp! NH(I@.I Wl)bN(Cs aryl),

é@ﬁ}p %r’gccé? ?tﬁré% 91(” g\l R%%tg)ob A ﬁﬁ'@gﬁ s & B‘ﬁrﬁ’ cfttil, £=0)0Css

bgtmmbdll Q(ﬂﬁﬁﬂki httadcymbnh NN (G:e lewrdopdylnl INH(ERE heterocyclyl),

k a 6.}

e Bt SO DGR RIR o b TR Gt and
ﬁﬁdq-sa % ﬂElemd afgrowpniedi) NiHBol or MIORECHgsdinyhepan fsol} fis selected from the

and 4 to 15 wherein RL is selected froma

g"#@t‘%%g%%% consi sting of hal ogen, OH NH2, CH2OH,
CH2NH2- O C, .6-allryl, NHClL -6 al kyl, aryl,
bater oagy! , ,Qm”g 7 %cl oal'kyl , Mer%@clyl
O heter oar yI 7 cyet oal kyl het /a:\/cl oal kyl ,
(=0 Cl -6 aIkyI (=0 CC, - 6 al kyl, C(—OIQHZ

C(=0) NH&. - 6 alky‘?\_\g( =OPN(C, 4 2Ky)) 2, -NH( 6
al kyl 6 al k 2, OC [ kyl arI,OOG
ary?/,) E))OGaryI y)_O)OOGNF)I g'%qyO)N d

C(O)N ry )N(C6 aryl )2, NH(C6 aryl), N(C6
aryl )ZH%H-O) CG—;? 166 ge_tér,glgycl yl,

OC5- 6hét er ocychyl , o't( O)?:S 8Het erocyfl yl, C(=0) OC5-6
het er ocycl yl, ( O)NHC5 6 heterocyclyl, C(=O N(C5.6
het er ocyci yl )2 H( C5. eter clyl N( ")

het er oty cl¥i )‘E@N— I\?—R @ @ Cﬁ:

—H’ -D/_>—0/ 'ND_SCEME >L -o/_>—NH
0 -N 0

—— N e

e T L,

e B L
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10.

Il.

12.

13,

14.

15.

16.

17.

NC( =0) C5- 6het erocyclyl,

S(=0 C1.6 alkyl, S(=ONC -6 al kyl and SO2N- Cl-6

al kyl; and a group [sol], CH2[sol] or OCH2CHZ[ sol ]

where [sol] is selected frolr&t he 5 follow ng groups

| ~11= -NH2 -NMe2 -OH N~ -N-NHN -0 -0 O-0--/ -0~4
0- NH2 NH2. NH2 0 -N OH 0 OH i NNEH-NN /N NN

)9'd oy 0o g DARATYS 1o KT B R LA BB

(1) R106,is optionally further selected frpma group
Grrorsedeciine Fioine it gaim 4o € wiciein khr selsbied domghydrogen,
fehrm\IAR; hyth@a®yTanRE]; hyirdetiidxpr R12 and R12 is CIA

al kyl, aryl or 10 aryl-Cl4 allcyl 22- A conpound

aC eigduiidadcerdR Yo QlRigh HivhekidiRTEs shlecidd #OF: ek €,

vvhgrep?n R10 isEseI ected froma group Rl%‘ﬁo\%hé?:és%%‘cz's alkenyl
989 Gy elaplkylenups. cHe[ sol ] or OCH2CH2[ sol ] where [sol ]

is selected fromthe follow ng groups [saq = - NH2
-PNREQP“-“WS-I&QW“-% tonglpynG whemin. R isgselogyed pezondgryNpiizyl and alkenyl
MERpsN OHH pHOOH .0 OH -N JIJHNNNC VN H-

- -NNSO2Me o~\ NH2 15 o -N O 23. A conpound

C eddolmta '
SO UR s P, 7 el (B scboncn Pl Bud QA gronps or seleced
dfom isopropyl, sec-butyl, tert-butyl, 1,2-dimethylallyl and 1,2-@ifaetHylprapyen;

CO2R14 wherein R14 is hydrogen or Cl-6 al kyl; Cl4

4 geppourskacentding tp olait Stvtiereine® iby cyvjataykgrogy. Cl - 2

al koxy; O a al koxy optionally substituted by hydroxy

& cogipondegcpasdipe tomlaits Savhgretn tpe fietralkyl €] is oydigpropyl.

C(O|[sol], OCH2CH2[sol] or OCH2CH2CHZ[ sol] where [sol]

iAs catetioprd aqgording to claim 6 wherein R? is selected from hydrogen, isopropyl and fer¢-

butyl.
A compound according to any one of ¢laims 1 to 11 wherein R* is hydrogen.
A compound according to any one of claims 1 to 12 wherein R® is hydrogen

A compound according to any one of the preceding claims wherein R', R®, R>, R* and R® are as

set out in any one of structures A5, A7, All, Al13, Al4, Al5, Al6, Al7 and Al8 in Table 1.

A compound according to claim 14 wherein R', R*, R®, R™ and R® are set out in any one of
structiures A5, A7, Al3, Al4, Al5 and A17.

A compound according to any one of claims 1, 2 and 4 to 15 wherein R'? is selected from a group
R'* consisting of halogen, hydroxy, amino and a group R*-R" where R® is selected from a bond,
0, CO, C(O)O, C(O)NR®, NRC(0), NR°C(0)O, NR®, S0, 80,, SONR", and SO,NR*: and R’ is
selected from hydrogen; carbocyclic and heterocyclic groups having 5 or 6 ring members; and
Ci.10 hydrocarbyl optionally substituted by one or more substituents selected from hydroxy, oxo,
amino, mono- or di-Ci4 non-aromatic hydrocarbylamino, carboxy, and carbocyclic and
heterocyclic groups having from 3 to 7 ring members, and wherein one or more of the carbon
atoms of the C,.3 hydrocarbyl group may optionally be replaced by O, S, C(0)O, C(O)NR® or
NR".

A compound according to claim 16 wherein R" is selected from a group R"™ consisting of
halogen, hydroxy, amino and a group R*-R® where R® is selected from a bond, O, CO, C(0)0,
C(O)NR’, NRC(0), NR°C(0)O, NR®, SO, 80,, SONR®, and SO,NR"; and R” is selected from
hydrogen; carbocyclic and heterocyclic groups having 5 or 6 ring members; and C,.; hydrocarbyl

T T 1t T
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I8.

19.

20.

21.

fromthe fO||OWI ng g oups
-0 -0

- e = .":'."".':".'.P.'ll:l' :' H TormEr .

[soQ: NHrs -Nl\/Brs O—I N - N
-NV\ HN -O0-~-0\. / -O- OHO NH2 NHrs
NHrs OHOH-NOH- NH-OOH HO - NH-N-/-\ VN
N~ -NQ-NJ J -NH-01~O-If>S;2Me .Q-~NH O-NO
-M-/NR15 -ND-R15 \ /N N RL5 NVe2 NMe2 HO~
op(i ofulsntEjtFgdi by one oNmRIeSsubTitie@ly selegted frogHRydroxy, oxo, amino, mono- or

%@oc %1_{19 2 I < %ﬂ@]’goayég aﬁﬁ%&t@ﬁﬁ{/aﬁé gl’cﬁlﬂm&g from 3 to 7
mb@é, @nORhereimronRb2morelof thej @rbGh a®malok the, Clmycﬁocarbyl group may
kyl I - = | k CH2R15; d RI5
%t Pt hro Sl AoRE g, T
S Rl S 5 7, BB L Bl i« o
@(r@)s@rgﬁ halbgeh, Rydrosy, Ginind aa ki \group 18- FQAvhémchnp @elambd from a bond, O,

@ﬁe?&W%b@?‘sﬁﬂ‘g‘g@%ﬁéﬁi d gr% é‘&? (r]é% on’S| stT11g NR(;‘f and R” is

adideyed faumdhgleegencdarbocadid ahd hsttérawy,cliawoyps ]@vmgpjsoroﬁ rifg members and
6 _car bon

ﬁnndammmm H%Efdﬁc a(f) crthml(JjagllytsEba tt1t m%n onc or F:lere su%s%r eng selected from

I OXY, ronarty pe. Sel'ette
hydﬂm:qgm axﬁiﬁo mhmoorpmmglncmearmnnhcﬂgdmwrhylanmm 2:drbmt}em:l arbocyclic

egcf%?f (%%/ 85%‘“%?1%’ %ﬁm&% N ]%c%e %ﬁ‘:l og %;to?edof the carbon

aome fofl ithegC Laoh}dkc&anhyl:%group mlaﬁ ioptichdllh b irepdpced by O rsndl(&0, NRC(0),

EYNRE o NRe! 168 (R 10D\

A compound according to claim 18 wherein n is 0, 1 or 2 and R js selected from fluorine,
chlorine, hydroxy, amino and a group R*-R";
R is selected from a bond, O, CO, C(O)NR", NR°C(0), NR*C(0)O and NR;
R" is selected from:
a. hydrogen;
b. carbocyclic and heterocyclic groups having 5 or 6 ring members and containing
0, 1 or 2 heteroatorns selected from O, W and S; and
¢. non-aromatic €y hydrocarbyl optionally substituted by one or more
substituents selected from hydroxy, oxo, amino, mono- or di-C, s non-aromatic
hydrocarbylamino, carboxy, and carbocyclic and heterocyclic groups having
from 3 to 7 ring members and containing 0, 1 or 2 heteroatoms selected from O,
N and S; and wherein one or more of the carbon atoms of the Cy 5 hydrocarbyl
group may optionally be replaced by O, §, C(0)0, NRC(0), C(O)NE’ or NR".

A compound according to claim 19 wherein R® is an optionally substituted non-aromatic
carbocyclic and heterocyclic group having 5 or 6 ring members and containing 0, 1 or 2

heteroatoms selected from O, N and 8.

A compound according to any one of claims 1, 2 and 4 to 15 wherein R is selected from a group
R'™ consisting of halogen, OH, NH,, CH,OH, CH,NH, O-Ci¢-alkyl, NH-C,; alkyl, aryl,
heteroaryl, Ciy cyeloalkyl, heterocyelyl, O-heteroaryl, Q- C;.; cycloalkyl, O-heterocycloalkyl,
C(=0)Cy5 alkyl, C(=0)OC 4 alkyl, C(=0)NH,, C(=0)NHC ¢ alkyl, C(=0)N(C,.; alkyl),, NH(C,.
g alkyl), N(Cis alkyl),, NC(=0)C,s alkyl, C¢ aryl, OCs aryl, C(=0)Cearyl, C(=0)OCsaryl,
C(=0)NHg, C(=0)NHCaryl, C(FO)YN(Cs aryl),, NH(C; aryl), N(Cgaryl)s, NC(=0)Csaryl, Cs¢

LA C el ik bt B A
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23.

ON RIL" Re Ra R3 R2a (V11) or a salt, solvate or

N- oxi de thereof; wherein R, R22, R3t and Rs are as
defined in any one of the preceding clains and n is O,
12 or 3, and provided that,at |east one of Rl and Rea
i's hydroxy. 5 27. A conpoun according to claim 26

ereln ound. accordi ng
By b eansterrr T G Ou s pelosBy o (A SRt GEOMNHCs
mereaanyclyﬂn eCE0)N{Gais MheteGeyey)28 NIEX.£i mtabcycﬁyl)hydt@pgy heterocyelyl),,

NGO PR RN el G ks Py bk TPt Gre et and

RB.N<, s elkglc hﬁﬂa Efoapr{salj dCHg SN, orrcatmg[sol@k»héreqbdxyis selected from the
g% 5 al ken and C3-0 cycloal kyl groups; R

Feé‘fge%m? om hydr ogen, fluorine, chlorine and
nethoxy Rs is hydrogen or fluoring; nis 0, 12 or 3;
RUL is § @Iechﬁd fr8n1haUUgen /hydrgky
trlfluordnet , Cyano, ~nktro\\carﬂoxy, armho nono-

-C .4 hydrocarbylan1no carbocycllc and

heterocyﬁLké gro havrmg fronﬂS to 12¢ring 15
menber s oup in ab - 0, CO
X C(X2), )XI XI C(X) X, N, so "§02 NR'NH: SO2NR"  or
NR" S02; and Rb is elected fog om hydrogen, carbocyclic
and het¢r85y0I|Qr—éToups i ng fr M\3 0 12 ring
menber s and a -f1. P2 hydFocdtbyl Gr o Opt i onal |y
substituted by one or nore substituents selected from

hydroxyf-on fahogen, cyano, tro, .carboxy, amno
nono- fH CIN_ s Mron- a i eN hydr ogiar byl 0,
carbocyc c and‘ﬁeterogyvcn?Dt éii%ps having 20 from 3
to 12 ring nenbers apd, wherein one, gr nore carbon
atqris of tdie o2 fydr Lyl gro F g - -
--Ho. 169 may opti o Iy Be replaped by 03 S SO,
ng X CGX2) , C(X2 or X|C%p R is selected
th%m BVRIF J @Rtionaily cw lertee omya groan@%CHgCI@IsoQ and/or (if)
wol] MRﬁ&mdr séfecied frofh NAR' Ghere¥RR 81y CORCUIROURG #CGOE] 1B, aryl or
&& ai 30 wherein R10 is selected from hal ogen,
-5 trifluoronethyl, cyano, nitro, carboxy,
nm no, no- .or di-Cl4 h drocarb | ami no, carphocyclic
QR AGTApLRg © aRY BAFE CERA Ind 2R¢ b0 13 whisTepR [ jsfglected from a group
RETTRAES R'# i9hQfupRstlh OMbEo]i 6 OTHCB1LRIPWhere [sol] is selected from the

following groups
[zl = -NH, -NMe, -CH -Nf:: -Nf:hh -H>A\ _N/'“*\
N
-Q -0, -0 -0 -
\_\ \_\ | \{
OH 0— \_\NH2 \_<NH2 NH,
0
7\ /_é,
oo N o on -0/_40H 0/_0>_0H

A compound according to any one of claims 1, 2 and 4 to 15 wherein R' is selected from a group

R'™ consisting of:
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15

20

24.

25,

26.

0, CO XIC(X2) C(X2)X1 X1C(X2)XI 5 SO 802 NR
SO02NR or NR SO2; and Rb is selected from hydr ogen,
carbocyclic and heterocycllc groups having from3 to
12 ring nmenbers, and a Cl 140 hydrocarbyl group
optionally substltuted by one or nore substituents
balpzeat ed from 10 hydr oxy, oxo, hal ogen, cyano, nitro,

@ég@e&ﬁﬁmﬂlﬁ"n@g d}p%gg r@r Cl 4 hydrocar byl am no,

cafi bocyclic an rocycl [ c roups having from3 to

€2+ alkyh grtiraaibesubstier WHwdwin otke aoxyior e  carbon at ons
ef, Jutbay Gﬂmc;lnq%,hmgtﬁeaf W%dgix&upc mo%tar onal l'y be

repl aced )Xl or

X2
Y Empurclyotl, CHatzoll C(OUapb Q¢ EHd s ton OCHS I‘EZCHz[ﬁﬁlmh@F [sol] is selected
%ﬁltﬁeﬁﬂo‘yﬁqg%%h% R10 is a group R10' or R10" or R106
o)

or R10c or O as defined in any one of the
preceding clains. 33. A corrpound %\cor ding to claim 32
which i, r epresented by the_f or muya V Ib): 1R1000 O
NHO R4a R8 / R3 OHY¥W¥ b} vvhe'i'eln RR i's sel ected
from hygrogen Rhal ogen, Cl 5 a&kyl C2-5 al kenyl and

C34 cycl kkyl 20 gro S; _\_Lémser cted from
hydr ogen, fduuori ne,o€hl ori d met hoxy;4,R8 is

hydrogen or fluorine; nis 0, 12 or 3; and RO is
sel ecteg—rom halogen; R14 ein R14 is

hydr ogéin d# Cl, WKyl -Cldal kyb optional |y
substituted byPhydroxy or Cl-2 al kdky; 25 Cl4 al koxy
optionally substituted by hydroxy or Cl.2 al koxy; or a

gr oup -f/sok, sol | O)[@ ggjz é‘bl] or

OCH2 CH2GH2 [ sol ere ‘[_sbl ] sel ested ffomthe

foI I ovm ng groups ............ . 170 [salt - NNZ - NWez
/| Ha O4 OHo

s ﬂ%%o@‘%?”“’om OOH SHO™N NH - N N

“NO N) N

_N N_R —N R15 @_ H . _R15
\__/ /\:>_ AN
NMe, NMe, HO
4(_ —xtcH N-R" JCN—R‘E
OH (CHy)m AQ—OH

—NHR"" —O—(CH,)-NHR" —O0—(CH,)-OR"

wherein X'is NHor O, mis O or 1, nis 1, 2 or 3, R" is hydrogen, COR", C(O)OR" or R"; R
is Cy5 alkyl, Cas cycloalkyl, aryl, aryl-C ¢ alkyl or CH,R"; and R" is selected from hydrogen,
Ci.s alkyl, Cy.s cycloalkyl, hydroxy-Ci.; alkyl, piperdine, N-Ci, alkylpiperazine, piperazine,
morpholine, COR or C(O)OR'; and R is Cy¢ alkyl.

A compound according to any one of claims 1 to 4 and 12 to 23 wherein R? is selected from a
group R* consisting of ethyl and secondary and tertiary alkyl groups of 3 to 6 carbon atoms;

provided that when R' and R? are both hydroxy, then R* can additionally be selected from
hydrogen.

A compound according to claim 24 wherein the secondary and tertiary alkyl groups are selected
from isopropyl and tert-butyl.

A compound according to ¢latm 3 or claim 21 having the formula (VII):

SAEEAAE
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H- OO~ -N YSO2Me N -O-NH2 O ~~// -N O -NN-Rls -N
-R15 N ~N-R15 ~NMez NMez HO OH OH -NHR11 -O (CH2)n
NHR71 -0-(CH 2)- OR 5 wherein X4 is NHor O, inis O
or 1, nis 1l 2or 3, R is1 ydrogen, COR12, C(O OR12
or R12; R12 is C-6 alkyl, -6 cycloal kyl, aryl,
aryl-Cl -6 alkyl or CH2Ri 5; and R]lb is selected from
hydrogen, Cl -6 alkyl, C3.6_g oRodeyI hydr oxy-Cl - 6
al kyl, piperidine, NCl _6 2 pi perazi ne, piperazine,
nor phol i ne, COR13 or CXC» ] and R13 is Cl-6 al kyl.

35- A conpound accordi ng
16/ to 34 wherein R' is hydrogen.

[ any one of clains 26 to 35
m hal ogen, Cl -5 alkyl, C2-5
al kenyl and C34 cyﬁd roups. 37. A conpound
according to any one of| clarns 26 to 35 wherein R3 is
sel ected from chl ori ne,R" broni ne, covghopr opyl and

br an 15 38- A conpound according to

Of &F %gwﬂhﬁﬁﬁ? %@FW & i sopropyl or tert-butyl. 39. A

@ﬂﬂﬁﬁxm'dRﬁmﬂmﬁta& a@ldaﬁﬁéu%Baﬂmﬁé 8f the R3cddfg claims and nis 0, 1 2 or
agcordjng to any one of the

’é‘@ EFF %f‘tr}%asgﬁ%gf%g ne™q Ksls Bygexyo and R10 i s

elect

527 AoEpogH etes HReh @ AtERn <l 3 oot ed romt he
28. f0|lom@%ﬁ*&?&ﬁgg¥g%ﬂﬁiﬁmﬁémﬁungP%N hfusxb(g? Z?Nths(
2 é?mpmd&ﬂcw i h'\éagfo HEpacark phesea® E AT 3 - 6
0. Hemly ﬂfmﬂﬁg@i’ kSRR oAl

plperldlne N-Cl. 6 aIkyIp|peraZ| R, Pi per azi ne,

nor pholine, COR 3 or C(O ORL d R 3is C-6 alkyl.
41. A conpound according to ne of the preceding
clains wherein nis 1, 2 or{ 3.7 42. A conpound
according to claim4l ereNm'n is | or 2. 43. A
compound according to cIa|n142hmhere|n nis 1. 10 44.
A conpound accor di ng T%~am.ofe of clains 30 to 39

wherein Rs is hydrog
to any one of cl ai

36. A conpound accB
wherein RRis selecte

wherein the noieties: In (R10)n
R R
OH (VIIa)
10 wherein R’ is selected from hydrogen, halogen, C,5 alkyl, Cos alkenyl and C;. cycloalkyl

groups; R™ is selected from hydrogen, fluorine, chlorine and methoxy; R is hydrogen or
fluorine;: nis 0,1 2 or 3;
R' is selected from halogen, hydroxy, trifluoromethyl, cyano, nitro, carboxy, amino, mono- or
di-Cy4 hydrocarbylamino, carbocyclic and heterocyclic groups having from 3 to 12 ring
15 members; a group R*R® wherein R? is a bond, O, CO, X'C(X?), CCHX', X'cxHX, S, 80,
80,3, NR®, S0,NR* or NR°SO; and R" is selected from hydrogen, carbocyelic and heterocyclic
groups having from 3 to 12 ring members, and a C,.,; hydrocarbyl group optionally substituted
by one or more substituents selected from hydroxy, oxo, halogen, cyano, nitro, carboxy, amino,
mono- or di-Cy3 non-aromatic hydrocarbylamino, carbocyclic and heterocyelic groups having

20 from 3 to 12 ring members and wherein one or more carbon atoms of the C|_;; hydrocarbyl group

T T ——geTe e — e -
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31.

-N N and can be any one of groups B8, B35, B36, 837,
B38, B39, B40, 1341, B42, B43, B45, B46, B48, B53,
854, B55, B56, 857, 858, 859, B60, B61, B62, B71l, B72,
B74, B75, B76, B77, B78, 816% B80, B8l, B82, B83,
B85, B86, 887, 893, B94, BI95, 897, 898, B99, B100 and
Bmp optipsaliyehe replgref by DS, S0, PEbINR X 66X i ¢! DAXdHPﬁdém;nd

accor g NgqkQ cPﬂrcﬂHE"% 4 : _
(ﬁefﬂlgg:;%% j;){mr OXXX i#j% ) of_iN?gm g¥o-| soi ndol - 2-yl)

3-tert-butyl -4-hydroxy-phenyl) - 85°3d|h dr o-i ndol - 1-yl
HePPRAIAG neccording to claim 30 wherein is selected from halogen, hydroxy,

{rg}ugrr?%{w rcgmgsehe d&&bo%y,y;hami Inéhiod b ¥t QY ardedBARESBEY darboeyclic
?-‘Sut%ﬂmcwﬂ-lft aypups hageg %9@ g &hyng membgﬁ iagyenpdR 'R ovhetein R¥is a bond,
r:)ybb ﬁ&i(ﬁt?n@()@)x‘ X'C (Ixz)x‘ , 80, SO,, NR®, S0,NR® or NR*SOs; and 1% is selected
ro-i soi ndo yI'y - (4-Rydroxy- 3- 1 sopr opyl -
%9m)hyﬁ@g%ﬁ§h@3ychc and heterdcyclic groups having from 3 to 12 ring me.mbers and a

il %}Gi‘d@éﬁgfrlogbﬁl?'cﬁg&laﬂg Mbskitdter B UL -7 ke NSGEE RN EPRERed from

9} @ps%oba}qrgﬂz ZYIRPry BFTex ArpREN pIino( mogel by di-6-4 Bysireradbylamino,

barBocyélk aHEh&é‘:G fie groups having from 3 to 12 b d wh
(5-sZc but 9‘% %rydp r oXxy- %henyl ) - (fnémleﬁlyerrsgnl ‘;o?rﬂg DPﬂ or more
capbgp) aorpsed Hlam%mhydg@ar yl group may optionally be replaced by O, S, SO, S0,, NR®,

ﬁ%(&“ﬁbb&”ﬁ(‘%b@@@ﬁﬁg[ -2-yl)-(2, 4di hydr oxy- phenyl ) - met h

32. A csép&ah Qéc@rdlng?{g chuss® mt & YirertrVR P 15(Lar gt YR RO%Yr RI% o R1 o

sggropy eny -net anone;
‘Fﬂé‘ csdlagﬂya\so i soi ndol - 2-yl]- (2, 4di

hydroxy 5- |sopropyl phen - met hanone; i 172

33. A compqund,prsonsing i plﬁ%%?o‘y@w]bﬁ éqpyqsﬁﬂtﬁ(dlb)féhfiﬁo’ﬁ?ﬂ? oI%5i ndol -

-yl ) - net hanone; (1,

3- Di hydr o-i soi ndol - 2-yl)-(2, iRy dr oxy-5-trifl uoromet
hyl - phenyl ) - met hanone;

(2, 4- Di hydr oxy-5-i sopropyl [)-{4-[2-(2-nmet hoxy- et
hoxy) - et hoxy] - 1, 3-di hydg0- | ndol - 2- yl } net hanone; 5
(2, 4di hydr oxy- 5-i sopr opyT¥ phenyl ) -[ 4- (2di met hyl am no- e
t hoxy) - 1, 3di hydr o-i seiond RYl ] - net hanone;

0L -

(2, 4-di hydr oxy- 5- |soprophenyl) [4-(3-norpholin-4-y
| - propoxy) - 1, 3di hydr ggiSejfidgh - 2- yl ] met hanone;

i) -(1, 3- dkg%%;o i soi ndol - 2-y

(3-sec-Butyl - hydroxy- phe

| ) - met hanone; 10

(5 tert-ButyI 2, 4di hydr oxy- phenyl ) - (1, 3di hydr o-i soi ndo

- met hanone;

WB@TEIHl r 15-soleated) ioyhyirgeepnaigren. Cus aliiln Gy dkenybprdiGb+ pycloalkyl

Ll})s Rt haRfl@d from h drog, ﬂuonne chlormc and methoxy; R® is hydrogen or
, 3- Di h dr o-i soi ndg m? hy r oxy-5-1sopropyi -

cmswlﬁ eh%/Pr)Lﬁ@%?wantﬁﬁélmd

ﬁﬁﬂ dlfluoro 1, 3d|hydro |50|ndol 2-yl)-(2, 4di hydr oxy-
|qppropy E% - met hanone;

?921“4 ‘ahwa#o@h ‘P%Bﬁ’f%mﬂllk)'bhenyl) (5-fl uoro-1, 3-di hyd

C0; IS0 bt sbahltyZubtitut or
B! gt tysu do|’h’3'Mf 43 alk

dro-isoin 3- quoro 2, 4-di hydr oxy- 5-
E’Cﬁyfoéﬁ 9Pt10§ﬂ]bfﬁﬂp§tlhﬁﬁ4 éﬁ’é‘f or C,.; alkoxy; or

a group [sol], CHs[sol], C(O)[sol], OCH;CH;[s0l] or OCH,CH>CH;[s0l] where [sol] is selected
from the following groups

e —— -

BT e d e
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34,

35

36.

37.

38

39.

40.

(1 3 dlhydro |30|ndol 2 yI) (2 fluoro 4 6 dlhydroxy 3-
i sopropyl - phenyl ) - net hanone;

(2, 4-di hydr oxy-5-i sopropyl - phenyl ) -(4-fluoro-1, 3-di hyd
ro-i soi ndol - 2-yl ) - met hanon hydr ochl ori de;

(5-chl or o- 6- et hoxy- 1, 3di hy Po-iso-indoI-2-yI)-(2,4dih
ydr oxy- 5-i sopropyl - phenyl )- 20 net hanone;

(2, 4di hydr oxy- 5-i sopr opyl - phgnyl) }H (2>gpthoxy et hoxy
) - 1, 3d*Hydr o, soi-makol - 2oyl ] nethanonem A\

(2, 4- di hydr oxy-5-i sopr opyl - ﬁéhyl) [ 5- ('3- norphollnd yl
- propoxy) - 1, 3;d|hydrq3|30|ndgl-2 yIJS_Epthanone 25
(2, 4- dlhydrox -i sopr | - ph ) 2di met_hyl am no-
et hoxy) - 1, 3- d?ﬁﬁ%ﬁo |;g?%dol-§n§m1 metmanone;

(5-am no- 1 3di hydro-isoi ndol -2-y|)-(2, 4- di hydroxy-5-is

opr opyl - phen -met h
(2, 4di hydr ox/- 59 |sog?gg§f phaﬁﬁgm(S ﬁé_ab%y 1, 3di hydr
0-i soi ndol - 2-yl ) - net'hanone;

(2, 4-di hydr oxy: 5- |s opyl - phenyl ) - (5-rnor phol i nd-yl -
, 3di hydr o- |30| olw2 y$} e hagon 0 .y A
(2 4- di hydr oxy< 5- i sbpf opyl - phényl ) (4- t hyl*¥pi per a

zin-1-yl)-1, 3-di hydro- |50|ndol 2-yl]- hanone
2- (2, 4di droxy 5¥?§g Lop n ) 2, 3 dr 6-T\+ j s0
i ndol e- 5Lcarbox aC|d 58 6_T$i

2-(2, 4d|hydroxy 5- |sopropyl benzoyl) 2 3 di hydr o- ®lHis
oi ndol e- SFCarboxyllc

(2, 4- drﬂggagky? 1T)he y S5=—1pr pheiR'™n- 4- yl ne
thyl-1,3 dr o-i soi -2-yl)- 35 Tone;

{3-[2-(2, 4d|9%droxy 5-i sopropyl - benzoyl) 2, 3d|hydro I H

-|50|ndoI;6 Bxy] - propyl } bami c acjMeiert -
ester —X=(CH.) N _R'"
(2, 4- dlhyd?%xy 5- |sopropyl:z:;nyl) (5- Byl - 1, 3-

ro- |50| dol 18 met hano,
(2-NHR ydrox§¥ I"!a_deJSIdﬂrl-pheny1'§l'"[('E?ﬁ:ziﬁ:’ﬁ'opropylamn
0- et hoxy) - 1, 3-di hydro-i soi ndol -2-yl ] - net hanone;

MWhbm[ 32 idNH dax;d &pm op1] 8QP, QIQ)Yb Ibeiaasa&bgeanéRdl QXHOR* by R'Z R

H | soi ndaol - -ethy

Bt foa s )flaﬁcgr 125k H-Cis a]kyl or CH;R"; and R¥ is selected from hydrogen,
Ry i, TUcgtvalyt) BRSO BRI npibérrdin'é e ealeypierbinP biperazine,

hyI p@ﬁfrldhn 4- ¥ﬁ%. dhtsclﬁ

%ﬂ?ﬂ&g 't%ﬁ;lgswmph%ww pivion.

-yl d|h dro- isoi | -2 met hapone;

02“’ = @@%@&%ﬁ@@%ﬁéﬂ%ﬂ yhergn Ry lﬁhmgéau n-1-y

W&”B‘@“g"qh@&?“a'ﬁ Pl 24 39 pberel B e o dogen, Ci

Z&ﬁwd{ﬁﬂmm@mmabL4@mﬁﬁﬂ&@@wﬁmlSO|ndol 2-yl]- nethanone;

A compound according to any one of claims 26 to 35 wherein R’ is selected from chlorine,

bromine, cyclopropyl and branched Cs 5 alkyl.
A. compound according to claim 37 wherein R’ is isopropyl or tert-butyl.

A compound according to claim 38 wherein R? is isopropyl.

A compound according to any one of the preceding claims wherein n is 1 or 2 and R'? is selected

from a group R'™* consisting of:

a group [sol] or CH;[sol] where [sol] is selected from the following proups:

——rre e e
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41.

42,

43.

43,

dlhydroxy 5 |sopropyl phenyl) [5 (2 dlnethylan1no t

- hydr oxy-et hyl) -1, 3-di hydr o-i soi ndol -2- 15

yl ] - met hanone;

(2, 4- dlhydroxy 5-i sopropyl 4phenyl ) - [ 5- (pi per azi ne- |

-carbonyl)-1,3 di hydro-isoindol -2-yl]- nmethanone

hydpﬁfhjoride; VAR

(-2;M- di N¥idr oxy- 5= operVﬁ-phenvP$(¢Hgg<:E%M#WI-p|pera ;

L R 1,

zin-t+—ylnmethyl)-1, i hydr o-i soi ndo
yl ] - metdgn ;20
(2,4-dih¥§?§§¥;ﬁwisopropyl-phenyl)-[4-(3-nnrpho|in-4-y

| - propoxyh-1/3di hydr o-i soi ndol - 2- yl ] net hanone;
[5 (2-am no- et hoxy) - 1, 3-di hydro-i soi ndol -2-yl]-(2, 4-d

d - 5- - ph l)
Pheain i HGR D, B QBbhapiLL SRS Palrograr OB COIR Pgr R R

(s a:lcgaucsfpmgls}cic&ﬂcyﬂ hanea&ﬁmgﬁ&yl or CH;RY; and R" is selected from hydrogen,
&2 4di h |ro§%my sopr éﬁ enyl) {5 4-( 2- hydrox y- et

V4 )11&151, %éf Syl )]dpoi(y 6 | giipebidin Cl . alkylpiperazine, piperazine,
2 fphoe] €GRY lo} CIBORINQER" is C,.¢ alkyl.

(2, 4di hydr oxy- 5-i sopropyl - phenyl ) -[ 5- (4- nor phol i n- 4-yl
ARbRAGEE Becbraiitg) to dnBordioli e peeckdigi Ak whedenlis M@tdaanone;

(2, 4di hydr oxy-5-i sopropyl - phenyl ) -[5-(1- et hyl - pi per ad
Arrodipyiind Bt confinglto 3dinddyDwvberkis aiided 2 2- yl ] - met hanone; 30

(2, 4-di hydr oxy-5-i sopropyl - phenyl )-[5-(4-i sopropyl -pip 3y
Arcampauntl agtojditl 18 cRinhyZlwbereigs @aiidol - 2-yl ] - net hanone; 5
(2, 4di hydr oxy-5-i sopropyl - phenyl ) - (5- pi perazin-1-yl - i
Advinyelind accontingio haenglof claiisi3anoiewherein the moicties:

4-12-(2, 4- D hydroxy-5-i sopropyl - benzoyl) - 2,

3-di hydrq-1 H-isoi ndolg8%yl ami no] - plperdlne- I -
car boxy/R Chaci d t g futyl ester;

4 g ppyl - phenyl) [5 (pi peridin-4- ylam

3dihydro-'sov'dol 2-yl]- nethanone; -------

02 2 dlhydrmxyfé-lsopropyl phenyl ) - [ 4- (4- met hyl - pi pera
zin-1-yl)-1, 3di hydro-isoi ndol -2-yl]- nethanone;
¢, be-aaly oyelofopeyups HEs BRS, B3¢| BPh@38) D39, B44,(B4eB42)iBa3AB4A, 846, B4,

S B R P e oo B BP0 LRGPt it REL AP BT TS 57
BW 'm13ﬂshm95353i3%053'2 _BA1) BO4TERAIARET) B8, BIY, B100 and B101 as set

?%:XX 5-i sopropyl - phenyl ) -[ 5- (4 nmet hyl - pi per a
2|ne oAyl ) - 1, 3- di hydr o-i soi ndol -

%‘f?%%ﬁ%@%%%@%%" F28h BBV Sphenyl ) - {5-[ 2- (2, 2- di met hyl -
(O dufiyd- awmymtmm {1.3-dihgdtoisediriol-2-§-methanone; ;
Fﬁ@%%&%LLﬁ ,ﬁéﬁ%ﬁjﬁ?ﬁﬁ#ﬁ ??bﬁFﬁgﬁﬁgﬁm%m130|ndol 2-y
(1) 3-¢iRydfo- ltDhﬁd%ﬁy(ﬂ—dﬁmonp@ﬁisemh@mphwn-mﬂthannnc
(3-tert-butyl-4-hydroxy-phenyl)-(1,3<dihydro-isoindol-2-yl)-methanone;
(1,3-dihydro-isoindol-2-yl)-(4-hydroxy-3-isopropyl-phenyl}-methanone;
(1,3-dihydro-isoindol-2-y1)-(5-ethyl-2,4-dihydroxy-phenyl)-methanone;
(5-cyclopropyl-2,4-dihydroxy-phenyl)-(1,3-dihydro-isoindol-2-yl)-methanone;
(5-sec-butyl-2 4-dihydroxy-phenyl)-(1,3-dihydro-isoindol-2-yl)-methanone;
(1,3-dihydro-isoindol-2-y1)-(2,4-dihydroxy-phenyl)-methanone;
{5-chloro-1,3-dihydro-isoindol-2-y1)-(2,4-dihydroxy-5-isopropyl-phenyl)-methanone;
[5-(3-amino-propoxy)-1,3-dihydro-isoindol-2-yl]-(2,4-dihydroxy-5-isopropyl-phenyl)-

methanone;

L R T L L LT
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met hanone;
(2, 4-di hydr oxy-5-i sopropyl - phenyl ) - (5-pi peridin- |

-yl met hyl -1, 3-di hydro-i soi ndol -2-yl ) - net hanone; 15
(2, 4- D hydr oxy- 5- |sopropyl gﬁenyl) [ 5- (4- hydr oxypi peri
di n-4-yl)-1, 3-di hydro-isoin 2-yl]- met hanone;

LS P S, ARt Al P
534Hﬂi)ﬁmets<ﬁndty-d¥}d))x&4Jdﬂa,drd1y$tﬂﬂuﬁﬁm&ﬂﬂlphanﬂﬂ—ﬁmtbﬁwﬂtﬂl hy

(Dl ey B R s morhy i prindol >

zﬂnm&wmh&,l 3- dlhydro |30|ndol 2-yl]- met hanone;

8, ST M S Y B 85005

@Eﬂﬁmmhydroxy 5 i sopropyl - phenyl ) -[5-(2-di net hyl am no-

R PP R hERbE Brdaliv 4t epom L3 diyxingiaioi

ahdethanobger s thereof 46. A conpound according to

qéﬁﬂﬁ%4ﬁydroxyyéimggﬂggﬁw“dﬂh§W§W¥zﬂg)Tﬁﬁ?ﬁﬁfhylan1no

é-to By 2, @mm%@pmmﬁmlmm-gb.hdolmm&ﬁ?ﬁm? 30I .
i s me

(it e R PR R o b RnG e, ©

(123-Dihyitioyishindo)-2! 51)+(34hwrowﬁ-mb16mﬂ4}métﬁm®4ahbwﬂr -@¥tYarone;

z{‘? Eh%é Flz‘io—a“aih r%%?ﬁg%l%%l}(l,g—ajgircnx:gyr-gi_sopropyl—phenyl)-methanone;

§0|n
(224 ditlydvyndr Hisypropyl pbatyDa-fluploeln3 -ihy drb-isohd et -1y roe afkRe A Z

IHJ:IJ nécir g&%ﬁéﬁl-@—@ﬁhu&o EZ% dlﬁy%ror}cy%—1sopropy?phenyl)-mcthanane
(13- dlh!ﬂrhysdmdﬂly}ﬂ)-@ﬂm@ﬂBGFdﬂlnHmyB}lﬂcEp&p@lpmﬂb%ethﬁmdﬁe;r |

OB i R e e %‘E |
hiratibtvyide;o- i soi ndol - 2 yI) met hanone; or

o o AT S PO h 3 r
wethermings, N- oxi des and tautoners thereof. 47. A
R R R Pig-ﬁ-mﬁﬁsmméﬁk%i SAgrigfok 2 -
mmb@hyh-plperldln 4-yl) - dlhydro

PR ERBIBTE  Amoni s morop b s 1
mﬂmmmmmhnethyl) 1, 3- dlhydro i soi ndol -2- yl]-nethanone;
&;4-dihydroxy-5-isopropprhenyl)-[S-(Z-dimethylamino-ethoxy)-l,3-dihydro-isoindol—2—y1]—
methanone;
(5-amino-1,3-dihydro-isoindol-2-y1)-(2,4-dihydroxy-5-isopropyl-phenyl)-methanone;
(2,4-dihydroxy-5-isopropyl-phenyl)-(5-methoxy-1,3-dihydro-isoindol-2-yl)-methanone;
(2,4-dihydroxy-3-isopropyl-phenyl)-(5-morpholin-4-yl-1,3-dihydro-isoindol-2-yl)-methanone;
(2,4-dihydroxy-5-isopropyl-phenyl)-[ 5-(4-methyl-piperazin-1-yI)-1,3-dihydro-isoindol-2-yl]-
methanone;

2-(2,4~dihydroxy-3-isopropyl-benzoyl)-2,3-dihydro-1H-isoindole-5-carboxylic acid methyl ester;
2-(2 4-dihydroxy-5-isopropyl-benzoyl)-2,3-dihydro-1H-isoindole-5-carboxylic acid;
(2,4-dihydroxy-5-isopropyl-phenyl)-(5-morpholin-4-ylmethyl-1,3-dihydro-isoindol-2-yl)-
methanone:;
{3-(2-(2,4-dihydroxy-3-isopropyl-benzoyl)-2,3-dihydro-1H-isoindol-5-yloxy]-propyl} -carbamic
acid tert-butyl ester;
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(2, 4-di hydr oxy-5- sopr opyI - phenyl ) - [5- (1-methyl -piperi

di n-4-yl am no) - 1, 3-di hydr o-i soi ndol - 2- yl]-net hanone;
or salts, solvates or tautoners thereof 15 48. A
conpound according to clai W47 which is
(2, 4-di hydr oxy-5-i sopropyl - phenyl ) - [ 5- (4- net hyl -
63 frdihzdroxy-§-ispprapyliphenyl)A 5-Facttiving Grdbyidoiserddil-2 2] yhthamondy a
] t

iy o Mol opy SRS 2 Dol e b SRy foindol 251

:Pﬁ%mmﬁjln t he forn1of a salt, solvate or N-oxide.

P4 ; & 150kt ] 2.
RO P SORPRU B i 30y BR9)P i oubiugr2
a@a;hp@m-ﬁgl-mtaaw&e one of clains 1 to 50 for use in
E‘ie%ﬁxy&}ﬁxyé?so f?ﬁ%&[}mg L(@RGR6H Nhefh9l ﬁpéﬁdﬂfl? %1 3 dlhydro-
% or use as an I nhi bitor of 5
@@wﬁ@éhﬂ]mﬁﬁwmmmg to any one of clains | to 50 for
r ; —di -
PP ek, Glial B OE R M o JRBR R 3 ivvaro
HewErlh-riy methaneng: one of clalnB 1 to 50 for use in
git l{tl tﬁeﬂr%f‘)hg%hsg roP}g %H%{‘eyg%g 32 glpgﬂﬁiqeﬁgﬁen}'éﬁ p&lhfdrg isﬁﬁ@ﬁ%-yl]
@@ﬂﬁ@ﬁﬁd according to any one of clalns 1 to 50 for
Q%Edlﬁ)’arc;x? %ﬁ&dp%yﬁpﬁihflﬁ fl cﬂﬁetﬁﬁ&:ﬁinklzq{}dfbﬂﬂ{hkﬁ'1%9dlﬁ’)fd:o-1smndol-
arisin rom abnor ma | growth In a mamm
oBtcording to any one of clains 1 to 50 for
W ?dﬂo:@y S A8 plob APERDLS Qﬁ-dﬁ‘ne'ﬂ{fy@dmﬁ@ 20 ALY S -eti R L8 A8 dro-isoindol-2-
select’ed froma carci noma o he bl adder, breast
yhimsthangnetiney, epidernis, liver, |ung, 5 oesophagus
gﬁhh]hpé:@gdf-{so?r@%{ﬁfp}ienyﬂ?fﬁ%15&§zme5I QE{}%@’D I%IH}LC%O—ISOHJ.C[O]. 2- yl]—
hyroi d, "pros gastroli ntestinal system ‘or skin;
Fstharens dveioeklerideunour  of | ynphoi d | i neage: a
@mﬁ%@ﬂcﬁs_mbﬁmﬁmﬁwynqg (4-méﬁ1lty9fngerhi1ﬂl¢-@ﬂﬁothﬁ)by§-Qihgdro-momdol 2-
ol I'i cul ar” cancer nmesenchymal “orig
plUmsthanesi®: t he central or peripheral nervous system
@?&-@iﬂ?&@x}r&i’sﬁh@%heﬂygf 31(31&%&%%1-px@ﬁ&:?ﬁi@hﬂ%ﬁﬂisoindol&-
xeroder ma pi gnment osum’ ker at oacant hong,; yro
pHREthEersr cancer; or Kaposi's sarcoma. 10 57_ The use

C[fa' (ﬁaﬁﬂlﬁﬁ%ﬁﬂ laﬁ&ﬁf'cﬁb-'fbgmﬁgl ﬁﬁ}’ (2341-9 f‘j} ﬁisﬁﬁo%yllpﬁen?{}-mcthanonc
t he manufacture of medi Camen reat nent

é? thpqlrew 1 @PQPPﬂ@h%YQdﬁﬁéﬁhﬂ%l é@tté’émﬂ%'i‘ﬁohzﬂaﬂqﬂﬁéﬁr

@f 4—Hiﬂﬁdrgiﬁﬂﬁﬁﬁmpyl$h&ﬁrﬁt {5- [ﬁ@i—ﬁﬁiro}@ aﬁbﬁypm&ﬁnﬂ ?-Eil]ll%-dmydro-
liver, |ung, oesophagus, gall bl adder, ovar
BRmEPla ) -mstgAReh, cervix, thyroid, prostate

mhm%ei,eﬂsbﬁeby@nﬁygqs-(@hoﬁdﬁbﬂm@l -BBERER RG] Qi % difydro-isoindol-
t unour _ of I'i'nea hemat opoi eiti ¢ tunour
8ﬂﬂﬂ?ﬁwﬁpﬁﬁllneage thyr0|d follicular cancer; a

(LB dry- S-RoPBE B PRENNEE - Phreily Npip@idir LI0pldfnirR)- It?:%ydroqsomdol-z-
central or peripheral nervous systenm nelano

gUmieHBARES: t er at ocar ci nonm; oSt eosar cong; xeroderna

e, mwmsoﬁ%ﬁﬁlpﬁﬁﬁ'ﬁqgjﬂﬂﬁ@pm%ﬁéﬁﬁhgm- i-qi- B-%Hy@ibqsomdol-z-yl]-
cancer; or Kaposi's sarconm npoun accordi ng

Fﬁﬂﬁﬁymone of clainms 1 to 50 for use in alleviating or
(pﬂaﬁy&sx}moprbﬁwpﬂaﬂg%e.fpeﬁzﬂt1Sﬁas drmeﬁu&ltzommemamne
conprising or ar|3|n from abnormal ce rowth 1n a
4{2-(%4y %my-hsopropyl enzoyl)-2, 3-d1hydr0-1H—1somd0 -5-ylamino]-piperidine-1-
carboxylic acid tert-butyl ester;

(2.4-dihydroxy-5-isopropyl-phenyl)-[ 5-(piperidin-4-ylamino)-1,3-dihydro-isoindol-2-yl]-

methanone;

R

T T T L
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46.

177 59 A conpound accordlng to any one of cIalnB 1

to 50 for use in the prophylaxis or treatnent of a
di sease state as descri bed herein. 60. The use of a
conmpound accordi ng to any of clains 1 to 50 for
the nanufacture of a nedi nt, wherein the

HF i.s for, any one or nmore of the uses defined
{eA g diony-5

SoPRPRrRbe bl impethyl-eistsaailoyh3 vioraginggl-2-y1]-
anetlon@@ynd according to any one of clalns 1 to 50 and
r yace tlcaIIy acceptable carrier.
oL s e A S L s TR
fn@tiimenet t abl e for oral administration. 63. A
a conpou

eut i_cal on conprisin
D A HTRE S mg GOt s b BBy SRy soiadoL 21
mhﬂmmaeeutlcally acceptable carrier in a formsuitable
for parenteral n1n| tio 10 64. phar maceuti ca
R TR )rlfﬁ sl B e FOPADCh by Gosoindol 2
fyl]Fmetidinbey enous (i . adm ni stration. 65. A

eut cal OSIt on conprising a co
L GRS OB O r e b ghme by Py s howy] 13y
Maﬂmﬁqllmaﬂﬁhbm acceptable carrier in a form suitable

ravenous (i. V. ni stration i njection or
TPl <o ol P SR 1 o6 SBHFB seRgory-phens)-
dﬁﬂhﬂﬁﬂ |n any one of clains 1 to 50, which process

npound of the for

h
B35 oo oo DS pisee iy Gy o ipsdreomiel by

ﬂm&ﬁﬁﬁked formthereof, with an am ne of the fornula

A wher.ei n H as the structure:
%@Eﬁ’mﬂ g'fﬁ‘)PNPéﬂz I%@Pﬁi% 433& BYRIpeGn-4syl+ érﬁﬂydlroa.smndol-z-yll
metharong; an am de bond, and thereafter where necessary
r Vi n rqt ect | royps and optiaonal l
R P g e e ek S L Ay ossriadab ]
aetipeined of the formula (I)_ 5 67. A process for the

un ormula (VI)

B A SRR GRSt BB bt st metanone
(Badihidroxyos-isaproppBatayl-[6.54 Edaﬂxyf SipeiR 1 ()1, 3-8 fdro-isind 6 y1]-
methanone;
(5-chloro-2.4-dihydroxy-phenyl)-[5-(4-methyl-piperazin-1-yl)-1,3-dihydro-isoindol-2-y1]
methanone; or
(2,4-dihydroxy-5-isopropyl-phenyl)-[5-(2-dimethylamino-ethoxy)-7-methyl-1,3-dihydro-
isoindol-2-yl]-methanone;

or salts, solvates, N-oxides and tautomers thereof,

A compound according to claim 45 which is:

(2,4-dihydroxy-5-isopropyl-phenyl)-[ 5(2-dimethylamino-ethoxy)-1,3-dihydro-isoindol-2-yl]-
methanone;
(2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-methyl-piperazin-1-yl)-1,3-dihydro-isoindol-2-yl]-
methanone;
(2,4-dihydroxy-5-isopropyl-phenyl)-[5-(4-hydroxy-1-methyl-piperidin<4-y1)-1,3-dihydro-
isoindol-2-yl]-methanone;

(2,4-dihydroxy-5-isopropyl-phenyl)-[ 5-(4-methyl-piperazin-1-ylmethyl)-1,3-dihydro-isoindol-2-
yl]-methanone;

g e
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47,

48.

49.

50.

51.

52.

53.

Re Ra Rea M with a compound of the formula (Rion L

NH (XI'V) 10 under conditions suitable for formng an

am de bond, and thereafter where necessary renoving

any protecting groups. 68. 1A process for the

preparati on of a conpound of the fornmula (VIIb) as
€4-dhpdoinS-topriopw] $Benyh)-[ &l methly bpiperviapé tidemo) 4 Belikfiroisgindol-2-
whi ch process conprises the reaction of a conmpound of
vHanetlonengl a2 (XIX) or a protected derivative thereof

with a conmpound of the formula (XX): OOH HO Re R3 HN

8. 4-Rihwdroyso-isgsropphsay (S -pivxiazigricdrl, o dihgire-isoimdoltyl)-misthanone; or
for form ng an am de bond, and thereafter where

(bt dibwdrpyy-T-sapropyhghenyhy S dheatadaninemaindd gdibydpgoindgd-2-yl)-

The use of a conpound according to arty one of clains
wethgn®e; f or t he manufacture of a nedi canent for the
treatnment of a proliferative disorder. 70. The use

geeby. delvages; H—%iic‘gii spdgouteppasy imok he proliferative

di sorder is a cancer. 5 71. The use according to claim

Q%D%ﬁ_[ngla& rdis BcRld hhich e di sorder is a carcinona

IS Se cte from col orect ai car ci nonas, col on

@ﬂ&ﬂﬁ?&&ﬂ-ﬁ%ﬁﬁopﬁ-‘ﬁh&}l)ﬁf?—%qu xﬁﬂﬁ@t‘ﬁﬂ@ﬂlﬁéﬂa&[@ﬂ) $ A'dittydro-

undg canhcer, non-snal cel | Iung car ci nonmas,

%QIQ&LZIJ)@ _ﬁ@m&{cﬁ@tl c carci nona, gastrointestinal
st ronal runours, s luanots coil carci noma, |eukaen a,

@Mﬁﬁy&r&(@ﬁlﬁﬁ%&&ﬁ-ph&}bﬁ[?—'@-ﬁaeth?!%ﬁxﬁé} b6 | HPJ?IWlt £ dlhydI'D-ISDmdol-Q.-

['eukaem a ruphcoma I ynt ph:oma

lyﬁ.%}lmaﬂo,ﬁ Jynmphonma, non- 10 Hodgkin's | ynphoms, "hai ry
mphoma, Burkett's |ynphoma, acute chronic

W&bﬁ%@ﬂuﬁlsoﬁmﬁéﬂyﬁqﬁ (i-{ﬁ@{h %perﬁlﬁ:[m fafuﬁ%) @@dilhydro—lsomdol 2-
refractory Chroni ¢ mycl ogenous 1eukaet i as,

SleisR! astic syndrome, Bor-o oniib sensitive and
Fefractory multiple nyelona, my eloproiiterative
Gfs%i%@%&vatesﬂﬁ-%to)ﬁﬁ}s%&&ﬁ | eukaem a, fibrosarcomns.

r habdomyosar cons, ast rocytoria, neurobl astons, gi coma

or schwantoma, 15 The use according to claim?70

fh EPrBRang preordingde .ﬂlafr% 4% viishdh (Ct-dRxdroRyatrisenronydphaay RdS-(4-methyl-
frompri marég) breast tunours, node-negative breast

PIRFFAER-1-Yipgs B )- | é-didro-isaindabg yiTmeisnens, of ¢ hwltp selyafe, N-oxide or

non-
tautomer thereof.

A compound according to any one of claims 1 to 48 in the form of a salt, solvate or N-oxide.
A compound according to any one of claims 1 to 48 in the form of a salt or solvate.

A compound according to aty one of claims 1 to 50 for use in medicine.

A compound according to any one of claims 1 to 50 for use as an inhibitor of Hap90.

A compound according to any one of claims 1 to 50 for use in the prophylaxis or treatment of a

disease state or condition mediated by Hsp90.

54. A compound according to any one of claims 1 to 50 for use in alleviating or reducing the incidence

of a disease state or condition mediated by Hsp90

PR R L L ]
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55.

56.

57.

58.

endonaetrioi d breast cancers; or a mantle cell

| ynphoma. 73. The use according to claim 70 wherein

the cancer is selected fromleukem a, chronic

| ynphocytic | eukaem a, manli.)ée Cel | tytnphorna,

E3-cell Iynphoma, and is optionally Further selected
from2tl chronic el ogenqus | eukaem a and nultiple .
4y S Rd gefordiigdo g OB BRI 1P GO PLIIT S ATt condition
cancer is selected from Erbl 32-positive breast,

RoMBiAigor atsifgtron Bhogas cell frowthain @ @amnGr ONi C i N;

yel oi d. | eukem a.; androgen receptor dependent

prostate cancer; F1t3-dependent acute nyeloid

| Aeogm@nndoeccditing RO oASERLAS P 301 forusBindthe tréfh@idt b proliferative
mul ti pl e nyetoma; vel cade refractory multiple

TR THE TG TRIRE UG R 7 TIE S

cancer is selected frommultiple nmyelonmas and Vel eade
foedopeptie) zyll bledaat) bviry,petcreas, 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.

The use of a compound according to any one of claims 1 to 50 for the manufacture of a
medicament for the treatment of a proliferative disorder 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.

A compound according to any one of claims 1 to 50 for use in alleviating or reducing the

incidence of a disease or condition comprising or arising from abnormal cell growth in a

mammal.
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A compound according to any one of claims 1 to 50 for use in the prophylaxis or treatment of a

disease state as described herein.

The use of a compound according to any one of claims 1 to 50 for the manufacture of a

medicament, wherein the medicament is for any one or mote of the uses defined herein.

A pharmacentical composition comprising a compound according to any one of claims 1 to 50

and a pharmaceutically acceptable carrier.
A pharmaceutical composition according to claim 61 i a form suitable for oral administration.

A pharmaceutical composition comprising a compound according to any one of claims 1 to 50

and a pharmaceutically acceptable carrier in a form suitable for parenteral administration.

A. pharmaceutical composition according to claim 63 in a form suitable for intravenous (i.v.)

administration.

A pharmaceutical composition comprising a compound according to any one of claims 1 to 50
and a pharmaceutically acceptable carrier in a form suitable for intravenous (i.v.) administration
by injection or infusion

A method of preparing a compound as defined in any one of claims 1 to 50, which process

comprises the reaction of a compound of the formula (X):

R ()
or an activated and/or protected form thereof, with an amine of the formula HNR’R®, wherein

HNRR® has the structure:

Sty e e s -



under conditions suitable for forming an amide bond, and thereafter where necessary removing
any protecting groups and optionally converting one compound of the formula (I) to another

compound of the formula (T).

5 67, A process for the preparation of a compound of the formula (VII) as defined in claim 26, which

process comprises the reaction of a compound of the formula (X):

with a compound of the formula

O
(XIV)

10 under conditions suitable for forming an amide bond, and thereafter where necessary removing

any protecting groups.

68. A process for the preparation of a compound of the formula (VIIb) as defined in claim 33 or any
claim dependent therefrom, which process comprises the reaction of a compound of the formula
(XIX) or a protected derivative thereof with a compound of the formula (XX):

0 OH

HO r®

R R HN(:\[(B‘ (Rw:c)n
15 OH (XIX) X0

under conditions snitable for forming an amide bond, and thereafter where necessary removing

any protecting groups.
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69.

70.

71.

72.

73.

74.

75.
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The use of a compound according to any one of claims 1 to 50 for the manufacture of a

medicament for the treatment of a proliferative disorder.
The use according to claim 69 wherein the proliferative disorder is a cancer.

The use according to claim 69 wherein the proliferative disorder is a carcinoma is selected from
colorectal carcinomas, colon adenocarcinoma, colon adenoma, adenocarcinoma, small cell lung
cancer, non-small cell lung carcinomas, exocrine pancreatic carcinoma, gastrointestinal stromal
tumours, squamous cell carcinoma, leukaemia, acute lymphocytic leukaemia, chronic
lymphocytic leukaemia, B-cell lymphoma, T-cell lymphoma, Hodgkin’s lymphoma, non-
Hodgkin’s lymphoma, hairy cell lymphoma, Burkett's lymphoma, acute chronic myelogenous
leukaemias, Imatinib sensitive and refractory chronic myelogenous leukaemias, myelodysplastic
syndrome, Bortezomib sensitive and refractory multiple myeloma, myeloproliferative disease,
promyelocytic leukaemia, fibrosarcoma, rhabdomyosarcoma, astrocytoma, neuroblastoma,

glioma or schwannoma.

The use according to claim 70 wherein the cancer is a human breast cancer selected from primary
breast tumours, node-negative breast cancer, invasive duct adenocarcinomas of the breast, non-

endometrioid breast cancers; or a mantle cell lymphoma.

The use according to claim 70 wherein the cancer is selected from leukemia, chronic lymphocytic
leukaemia, mantle cell lymphoma, B-cell lymphoma, and is optionally further selected from

chronic myelogenous leukaemia and multiple myeloma.

The use according to claim 70 wherein the cancer is selected from ErbB2-positive breast,
prostate, lung, and gastric cancer; chronic myeloid leukemia; androgen receptor dependent
prostate cancer; Flt3-dependent acute myeloid leukaemia; melanoma associated with Braf
mutation; multiple myeloma; velcade refractory multiple myeloma; and gastrointestinal stromal

tumours (GIST).

The use according to claim 74 wherein the cancer is selected from multiple myelomas and

Velcade refractory tumour types.



