HYDROBENZAM DE DERI VATI VES AS | NHI BI TORS OF HSP90 Thi s
invention relates to novel crystaline and salt forns
wobosospaounds that inhibit or nodul ate the actpP@T/GB2@H7/004057
t he heat shock protein Hsp90 and to the use of the
conmpounds in the treatnment or prophylaxis of disease
states or conditions nediated by Hsp90. Al so prow ded

are novel HEEASIEAMIRD 'fEﬁ@)dttg_ﬁg&ﬂwﬁ Agovel

chem cal internedLates. nvent| on In
response to cell UGHJCQK' (GLAEN AETIVATRR®, t oxi ns,
radi ation, infection, inflanmation, and oxi dants al I
ceI l's produce a comon set of heat shock proteins
(Macario & Macar i
br OB AL ST HBI RN S EHABEHER CHED SR ErER T sqgppounds

\&‘?Lnfqd'étué’u%i z'n%ﬁ. f?&f?ﬁ Bhit pAlvehid i MBdiRbeoshadesd ohdition mediaied
I ng and low proteins to fold to their functional

thretiglt glscoltﬂszp@ @GI K QrK&h&lﬂll@bqnd&wanwom t@rqu@id dprdasulin

Seqr-%gtb@rrg ‘“ataﬁg"tl} fﬁqn%dnbpg)l?lﬁ(lls arg BFmel'iSdptﬁg%‘V%r o0 n‘xI %Ol cose %V increasing

htﬁcqrtstlhédd& 'uFl‘?llxey etmrceﬁ@edn&%m P 0 htyaindhd weat@t et Type 2
closely rel ated chaperones which are restricted in
dl‘tbhens rand nbtrsata eTlDttJllﬂa‘FntI()@@éﬁ)lfelﬁteé Fnplsymacsiical cempesitiong
BAYD T r
°°U‘:Pé'a‘“hé? ‘bW@le 8¢’ ngl nt%Le%[e at%gangtﬁg)étdﬁsnﬁgggp g?‘ée?‘s‘)d GLk
usfiSRAM dohipdandy ot eins at a late stage of folding and is
di st | ngui shed fromother Hsps in that nost of its-
pr otlaithe prubatiaBws!! apdlivenparapelyma ceflgthgmain plasma membrane

ducti o ag nat ;
aysdF e e e, Ut A abYEs e ebbs BAPhRliopt e rpee o
widYK 638 TX eRRpS&eEIAse Scrashthd e tribeineds kd)tl‘t&&&ﬁmtthg tdﬁﬁﬁ overall
been shown that ATP bound at the N-ter rrl(nal et of

ralGbIPE: Wyeheonyhsse coliml be rivalHcrst NURKY S BUAGLY therage of
A T S
glakoertase 661N 1d.0Ghiknhasrchigh efet(mnM)mnm gmhongami isaot inhibited by

ph\él\glpg)g,tﬁgﬁ%/@{cggtlrjzlpg{gg ef\gga Ez } f;féljt,% Is%gr’ss';sll S i .u ngblgg g IrI%W tissues and
ce [t# ééh sCibstl 1{6&1\1@75 JEY&%EQ Eyc%ll§ and ek ¥ald (ﬂgpa‘?(‘;cyk&;’ B9. USthese cells

er regu throligh interactions with a variety
GDK Eﬂtlhl@}r isah@epiemiang fqrrgbitoesastilaatbrcand therefagoregulatesithe extent of

glpﬁgﬁe 1@3% L 9%%8%&@@ %R(? kfg%e)c § yﬁééel'ﬂgslé/plgﬁg%gigﬁg girtpc’esses are
criRfcat 't?émlaﬁl\(@taﬁi‘es& WRAObSIERRSsE Bb@BECostARisndbhottsadysthnctional

sinp nodel has energed in which ATP binding to
intdiabetasi[Dlo t er mi nal pocket alters Hsp90 conformation to

[ t t

the BIPEREE bl it RuHbE AT BRLRDS PRy s e

(MODY -3 R @xbeid¥al cABSOBY GILESIov 6t'rfuirlﬁﬁ>90nutht&bdsk[@ 4 JV\hen
ADP is replaced by ATP, the conformation of

Plapqrgkye@ﬁmnp,mpwgp,@Y%w@nmr esupte framcdedeching g,gtcg‘;eftftgl,s@tmn in both the
t of
pﬁlﬁ&ag ﬂ%&ﬁ gg ﬁ)r/@tﬂgsti/dsel gé&r%ggs l.t[} tsgﬁ?dnmhéégkdg ggggﬁlﬂ?@‘? -2 patients

m{shﬁﬁﬂ aaseh tpehorlasr glnchst kemalateerihsybinatattiol. rGemvetsely, rare
mat ure conpl ex, Ansanyci-nanti bi otics _ herbj in,
a«g@p@%mwgigﬁs (er(gtha[ﬁ%}/ce this threshold n.su?tmgb in tJa n}/h%l Eypermsuhmsm [6,

6% 7i - l’y lf(‘im(ﬁoto tﬁﬁn%g{if&ﬁ*t%@( @ Q{r%«.ﬂm(l\J{Z)‘DNQ‘G)duﬁﬁﬁcASA‘-IKEpam

site i |torst e bi ndi ng of
g,l&ﬁ(ﬁi\lﬁ:{qe\txemlt)m@ mlserdseroaset] in tylpe 2rhitbaties [ niphpxtag@, @h(d:rai or liver
et. al., 1997, J Bgt‘[o% Chem , 272:23834-2 850g gﬁ { &
sqlRgio OBer R eI ¢ Tot SFSY R BF BSTEES NeACHLPTECH g diabetic
B gn 9{ i i réttux @'y en'f&f@%@m@ﬁrdt\(ﬁddlgéﬁm‘f- Mor\é&mr acute
nor I nés amal al ., Nature 2003; 42
407- 410) GA al so shovvs rmre potent cytotoxic act|V|ty
in tumour cells and is sequestered at higher
concentrations within tunmours in xenograft nouse
rmdels (Bra2|dec J. Med. Chem 2004 47, 3865- 3873)
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suppressi ng apoptosis. Hsp90 inhibition by ansamycins

results in a reduction in the Akt half |ife through
wolbiogwsdiinat i on and prot easonal degradati on. BpariGBg00H04057

cdc37 to Hsp90 is also required for the

down-regul ati on of Akt. Follow ng ansanycin treat nent

cancer cells arrest in the @M phase of the cel

cycle 24 hours after treatment and proceed to

apoptosis 24-48 hours later. Normal cells al so arrest

tredfdmOurl & paﬁtdeﬂnam\amy ﬂh[totd’ ﬁmﬁ Hﬁﬁtu,lucbbﬁ tothearite thrpugic&@flulation
on to apoptosis. c-Ra

of RABURARIVEKUERRU NNB th ﬁh‘ée“ﬁ‘éﬂhhﬁgﬁ‘ mlzbn beraedipted thypygh a
mkﬁ%@ ﬂgﬁl?c 19&%&%2%}%?1%2?%&&(5%% gléohgyt[ﬁﬁ(ﬁ:gn @atﬁg gluhamsm
Lkihﬁcﬁhﬂea [RAF genes are serine/threoni ne kinases that
are regul ated by, q RAS. E R The, epi. %ﬁ X
f actiéPaieEbht %“Vt‘EéF‘RL“b ed fhppghastosiption e [rgrrewlﬁory protein
[ r t t
e A S o U Lt
bindingrertiie GLAIRS amt desmbidised bypddplacenmanavt this smghapliospistoby

0 pear to ath eni c j.n ubset = .
tgtosgleboaE b 1ors ersriiengy Prrib 8 everedinted phirglimation of
dné&hn"}‘fﬂﬁ%tcﬁe ( ’ﬁéﬁ%éqdeﬁtl}a GECRNIOR P E:b/rhﬁl%k "‘rﬁeJﬂt{/‘ ané hé;ﬂM@ loted activity

in“cell proliferation, differentiation and apoptosis.

is ﬁlgutm@lon avatritomaly é@chéqumdnoettds& 68ds ileminantrinlie post-absorptive

s SRR b eaaRinbRs i pREe b i, TPt o the hepatoee

thé BARRGLAE BLALIRKpREsek TNASh B hBRn&Y m@mepatm@&t&e q:r et BLK
factor. (HGF) and regul ates both cell notility and

acgeity isgeguated extemmately bydhtea\@xlpblées@dtm snbsttwmehcose Small

|nclud|n th creatic .a I
myg A e 5 ThETRE y PARGIER biaiine X aLkre
colpldxul d[fhfégoﬂmétQ[dséTBI @phpuads ard praliGeDeasihfuldd fucesen®illisation in
and HGF p K an inmportant role in invasion and

b%‘bthﬁé‘tvafs@%i thegpereagaihreagtieattapgrespredirted to @i gelectixghouin the
d d
R PRER SIS bl RorRe abdReditibn M R herihi bonett in
treaing Yopes2 dlabétbbast thrs)dmasb ia s Baratibysetl dytdefestivelflacose utilisation in
substrate specificity and timng of CDK activities is
Us4¢%d by their interaction with speci fic cyclins.
Cdk 44y chii RRP z@lﬁ‘ihecﬂl\(ﬁ/ &Xﬁﬂe‘l Qregngegseﬁ% 'né’tﬁohé@ ottl?l‘?e G1
phase, Cdk2/cyc in E and S phase, and
hygdth2alamps) 4 regianan dlecdemlthz}ta$ 1mpoBtanmn(§2d M,pllaaereot energy balance

lin-d nt kln a ke .

onytff e gL PR jonS B B rabrs™ Bdve g Wi Shoress orecti

anldlanbtiid Aur@feptifl® [¢8] 19, 20 A RARE béch LMK th bk it IMcose-sensing
activated in nanéﬂhunan cancers. The CDK4 activator,

negyies w1ttu11 the By vl amypy hatsasel elélm inhilgodarieneitediyshangssén
i el et ar . W Cdkl
B R B A Sy AT T A G R gense

Lh@@gdﬁh sliebdedevels Bidtfeetivd ine @k@m@aﬁ@&mdakpérheenﬁQIthuced
bor de @&/ M arrest is generally |less well tolerated

mpdely %)b@em 23 2%d Btswseahzr@mntywl@q{w) iHedenel pese gnglegues,
I
thgtﬁc}rr%/ c Va;?ettihwe \,\*}g&g’fﬁﬂég rgaget: sﬁmiﬁﬂxbmfou ?xgtﬁité‘ lﬁ%anl rﬁ{‘s 29 30].
Inwmhﬂnamnu}-hmﬁbn MTglml&ioB@ﬁuppM@es]fa'mg/Be] 1T lprsotnﬁalhmleleﬂa&e
carries out the inhihit phoryl ati on of
actiyptgisi b & L4s maygleargyse t?‘?fi) %1¥ak§ ap ewlqhﬁadlﬁ rodgh wgﬂh %ﬁm on
(pr\ t[hl@rﬁﬁ?rc p@?ﬁelcﬁ‘!ﬂﬁ(% Prpi e dfrt]h& Hg&pﬁ% 1}19&% %@gﬁorders,
Hsp90 transcription f ors inplicated in ce
inpluding fobeatyl mmddnangawl dmbwtai; iTihe hylpiehdlhelcfdbfetuswm dre additive or
Mut ant p53 P53 is a tunour suppressor protein that
causes cell cycle arrest and induces apoptosis. P53 is
nmutated in approxi mately half of all cancers. Mitant

p53 associates with Hsp90 and is down-regulated in
cancer Ilnes treated mnth Hsp90 i nhibitors, while wld

=~ o s Y Y T Y 1 e~ a
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t hose cases with unnutated B-cell receptor genes. The
mut ati onal status of i nmmunogl obulin heavy-chain
wozoos/adier regi on {1 gvH) genes in the | eukenm c BEl/GB2007/004057
chronic | ynphocytic | eukemia (CLL) is an inportant
prognostic factor. The expression of ZAP-70 in CLL
cells correlates with IgvH nditati onal status, disease
progression, and survival. ZAP- 70 positive CLL is
nor e aggressive than ZAP-70 negative CLL indicating
syhdratstiZ APhE Qemy o beie aukeyordpouiels aednghialthegivan add/onpddieas in
di sease. ZAP-70 is physically associated with HSP90 in
nogngliying viNetne ﬂwae@ed%é@ hpEeatmsnettios 2otiabesgsod himthe
[ | e .
G P Sy IR SEU P Rl EEMITLER (H gt in borh
Diabdted amioDisesdyug resi stance It has Iong been recognized
that the native tertiary _conformtion any giv
pol ;ﬁp@?t‘? Qéo ?@"ﬁéf‘{e'r%l’h%c sy‘em-%ndﬁﬁlimﬁawls o\ém%wehsilayed to
G [ [
R T R o
insubiguiro@e pblyeqasis) &tch@b% laiGlnegbn-$ lackepaded g tros utpslls and L-
ctin r. erone ile this ch rone
oeftSsPeoRe TF i ¢ e e B b T BEICHUE aF RIS O] B ke have
ad@ltion&l%%ﬁé19@tecﬂsbnb§§x‘l’iﬁ%§cr€t‘id¥ﬁ balellih&ioh lid ‘M}'vﬁ/lal deoody
stressed (for exanple by heat, hypoxia or acidosis
weggltias esndseqiienss of sipnelating Gpr avhGL P} Insectetion fropethks, entero-
nﬁhrCh exist in a hostile host environnent. The
© B ?lon of Hsps often seen in such cells is
t heriafwoeolsk ke ahdtwoomnesemocaeﬁaeamcﬁrmbﬁ}zyldé{%g@ﬁbyl
mal i gnant cells maintain the inte of their
coptpetedsise defstibed asaluiokingseadiiypiors. gfbﬁme@hwén by ethéghrsuch
ly It .
co gg&g&sctlly%w S}&r%{eqr%a% ?%e‘é&%@%agbﬁ%& éi?tjt’e?tceﬁfecﬁ}fr sy compounds in
anrzemyea eviiclaGEKastviof is¢inkedtoe ABEEpiotiagion tvhichhie tuiisdti€asured

ongse e B bt U o gy Rt Heser et PGP Lo RERds of he present
infdMibh g\ﬂﬁg%cn@fté B KSdipdell Bt nfily A G lg)pfnhrb‘ﬁ?réggﬁhg ¢htdA&ion of

i ncid resistance refative to ot’her t
Gb&R&dwﬁm@Lwareover t herapeuti c anticancer

st B DER et iy e R BT W PP BR T i rea

ph@hylh&adrhiaes, Reghdead @i 3482 edabsxhmi®f andUatphdhdRias Asrnivatives,
Hsps are dlreCtléﬁHSﬂllcated in resisting the effects

Neo Newdisk). WPaGa (e i Nm@ordlsk) and in
t
WORSHSTHSY Bnfhon BBl R e R B BURC A G 228 of

C her@xtrhmre&mauhal (aﬁpl\Matlhn NugnbeetWwonB/aboIar deséribes a group of benzoyl
sensitizing malignant cells to anticancer drugs and/or

amipe gy e car Oﬂlic)acsflﬂWP%BQ@ﬂ@tlworﬁeat}@.eﬁgymﬁéhmlen@erﬁ@ém
Of 1 68k BhaGRrbPu AL EANShoA! YA A079% oL BB MBunas of the
(iii) reversing S|stance 0 anti cancer nd,
Farmelt(ent s; (iv) potentiating the activity of
anticancer drugs and/or treatnents; (v) delaying or
preventing the onset of reg ance tQ, anticancer drugs
and/ or treatnments. HSP90 | ors as-gmti-fungal,
anti-protozoal and ant{R')5aY ag agent s Funga
i nfections have becone a ma cause for concern in
recent years due to thellr&¥kd nunber of antifungal
agents avail abl e, and the the | reasing i nci dence of
species that are resistant to }abli shed anti f unga
agents such as the azoles. In addltion, t he grow ng
popul ati on of i munoconpromn sed patients (e.qg.
patients such as organ transplant patients, cancer
pati ents undergoi ng chenot herapy, burn patients, AlIDS
patients, or patients with diabetic ketoaci dosis) has
given rise to an increase in the incidence of
opportunlstlc fungal |nfect|ons by fungal ~agents such

- ~ .
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i nhibition of CDK5, a reduction of phosphorylated tau

protein in susceptible individuals and will bring
woeesfosiiit o sufferers of Al zhei mers Di sease. PCT/GB2007/004057

Addi tionally inhibition of HSP90 using known agents

has been shown to reduce the accunul ation of tau

protein aggregates in cellulgr systens in vitro.

(Di ckey et al Curr Al zheiner Res. 2005 Apr;

2(2):231-8). Cdkd has al so been shown to have a role
\\:HSF&FRE’ hg;h'eh‘)q o?%'sﬂbﬁh&&@lmérh% o180 Gk R L%‘ngﬂﬁﬁklﬂﬁyﬁ)sututcd

een shown to be expressed in nociceptive neurons. In
pyp&3. knockout mi ce, which shOM/substantlaIIy reduced

Cdkggggg}{é(\é{di ég}[%gt&m{ %%%%‘63@?%0” (@a 'béiéé(iﬂ %ggcl)rggctumsilé which are
«*erlx\l.g%l'hoﬁ]ﬁlbsé lW d0§criBed ﬁm@)ﬂoﬁfﬁl Z%r&@@or(&@x@t@e R'isan

itionally admi nistration of the cyclin-dependent
(ubmmaed)ﬁkyGﬂh&pndﬁhnb@nbﬁnmoéqﬁwnWGhe has been shown

tenuate the, f nduce noci ce
r oSG HPrHEY Ui el PRSP G sy g getected
sul?h@uﬁ@ctﬂbé?:gde@@nb%ﬂ% G20 0340 578, hidhAR08 henehdtyl é(n?&ﬂl@fbd&fncy for

cal pain is cal ci um dependent and i s known to fected
thebQL&c:mzyrae Jamd nadre mﬁeamamméwep@lmromwb mﬂtéiﬁéh fgjexample,

h raw?ggé L e e

rerB9 fud PO ound\Mng £6apicerof drkagopesics wankl benopected to
e clinically effective against neurqQpathic p

dnmmlghe@ pipsmerieesireplsyvel $an<é%upﬁ'ﬂ°r in N\ FPrReY r?é%b?@ba‘”"?ﬁ as
1 T Therefor
N L e

thi€ @tqami ot cambbumdsyw(ama:l bé e\spesueb&epmemt sepdrioc brabexpdsere at a lower
activity ounds nodul atin

dogg: @qc\,ﬁhgr};b};\;)F Sgrlglghlaézfs@;fla eoq%g N the teatment og Ipre%entlon50f a disease
or me%u({%mdrfaﬂld?lfmp(ﬁbt@d MGudNIEK MO @b fin@ otttﬁ@u@g@on may also

regul at or by HSP90 1 nhibition could I ead
hawa Buﬂmbr mtenm‘y a@ﬁkﬁs advetntagowseﬁhysmil momqytlwdqu@nrlbgbahove) and/or
t he

taY%ir"i‘tg? to&c?calté/ A eﬁa cg O g(gﬁgl?ls ﬁ%allc Pro&les ip CQI%PQ[JIJO?I%Ith other
GLRAcHiRSots kn&fvn &Rl iaft @ WelDadthoddesetivdarih W gmlsemse
or nedical condition, which is the cause of the
pai Thuszaccerdingaa khesfigsbaspeetiodltieyinggnkion there isprayidgd erapound of
FObeep hown to be involved with or nedi ate neurona
a&ath ol | owm ng hypoxic or ischemc insult (Rashidan,
J.; et al.; Proceedimgs of the National Acadeny of
Sci ences., 102:14080- %?rﬁf Q05) . Fufthexrmore the Cdk
i nhibitor flavopiridol ' gignificantly
reduce neuronal death in a sl af foOcal cerebra
i schem a (Gsuga, H. ; /; Proceedi ngs of the
Nat i onal Acadeny of es., 97:10254-10259 (2000).
[ shown to have protective
effects in both pré @hd apoptotic paradlgns of
neuronal cell death (V%lshaupt J.; et al.; Modlecular
and Cel | ul ar Neurosci ence., 2ZH:489-502 (2003). Stroke
is a cerebrovascul ar event whi ch occurs when the
wheemal bl oodfl ow to the braln is disrupted, and the
br t anat Foke i1's
R ool R gl R S et b Brth iR o, 0T
tridlus onfutieoxgnetthié; nost conmon causes of neurol ogi c
isability. Ischemc stroke, which is th ofe!
R? geubtitygry oR@ cariea i ang of Riswn A ﬁ%ﬁhl{sﬁr'wsﬁ%?roe’er U
) at f aused by obstruction of the
Eﬁ%?ﬁ%&fo§8ﬂ?$e??g?pgf%od Nor mal | y, adequate cerebra
bl ood supply is ensured by a systemof arteries within
the brain. However, various disorders, including
i nfl anmati on and at heroscl erosi s, can cause a
thrombus, i.e., a blood clot that fornms in a bl ood
vessel The thronbus may |nterrupt arterlal bl ood
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The invention provides acid salts (in particular the
L-lactate salt), crystalline forns and a novel
waoasosgue7 of the conmpound of the forrmula (1), PEEGBR@IB04057
Hsp90 i nhi biting or nodul ating activity and which w ||
be useful in preventing or treating di sease states or
condi tions nedi ated by Hsp995-The invention al so
provi des novel processes for nmaking the conpound of
fornmula (1) and its acid addition salts (particularly
HED4 ibal>act @hnthldd) CdntkeanadeagugsinbROARRIng @AGoBOVRbm in the 2-
chenical intermediates. Al so included within the scope
psttioprglatiyrie s hidaErausa te heichpeatingisggachedpod n@txonallv Lor2
e | r (7
tuﬁﬂéﬂér?ﬁ]%}troa%lﬂ [n?e Ilrdrgllf_lr? %;%Egp ot?tﬂxg d}f\I Ar{llhé \aﬂ\&en gls ks qpﬁonally
Subﬁtltuted)ﬂﬁ@u adhibletdabonrmv@ny dram"s ringhiesgen dm@nqmm@ed it is not
i ndi cat es. ot herw se, refer coIIectlver é
thersh AU s n\il‘“&fl of drsHbtiuqnioNdensadsntly Selspigd Yom
lvat,gs, [ ( o
Hggd‘?ﬁgn:ga ts o g%ﬂgé&ﬁgﬁﬁﬁﬁd E§%$$E%P§P$8&gﬁnul 12,3 or4
hetterbatomafrelepaldent]y e te(dctyorh g \ban}cBS allerdir af-OF ImSgrOlflp tde

nd of fornul 1) nd its ac addi ti gn salts
OP(“ﬁgflfyul@uqealﬁFvl e Cﬁq a&r@t@jﬂe% Su@gar Hemdn He hefrgogyshipring
may SR RARbe 08@Red % §@)3k8F0], efr?‘ig) \\Fh'fc%q{ng 1§"3 ionally substituted
treating" refer to both prophylactic or ent a¥|
ort gremviatiane cabowes mtraguw«mthy\/le)rd& substith¢reas mdepdnﬂetatymmcted from
of pain. Thus, the term enconpasses situations where
pain is already being experienced by a subject or

R Pigtiis@bttitucdBoVe LArbas atdihi Matih@ PSantie k8eR&d RomhalPt
_%urrent¢¥ bei ng experienced but is expected to arise.
T

Hecleade wmrféfdtqgém( t- 40)ﬂlrk§b&0ptlomtllm§abstwged Bnd or &Isalpstigents
m&%%ﬂ&pﬁ%%&g?tgg ?{ngmg[ﬁ{-:l?- -@f.{]’ - g o 3 a)l%cl oallpyqﬁ%ptlonally

substitpted pdth 10§r0t1;51 ﬁ:ld:dﬁédeﬁ’ﬂbmdﬁ ) Hii?d/ (I(DgNRI’R’ 1e3L60 ey @oiy  Toptionally
from wor.seni ng, reduce or even el i mnate pain.

suppipted &d hﬁwapgﬂﬁﬁﬁyv@@ﬂiéagkﬁga st he conpounds may

RPLEVERLe 1RRHR ron1deve|op|ng or they may | essen
theyexFent %f 8 m% ‘that may devel op. As used herein,

R% ik éndepentiettpstldcatd foorh (1-4€)apyll hyabotyd 1 #iealkyit (lv#@)all@ﬁ(y(l-

SR RIS Do Rt ralps US4 ORE T VT B Bran ot

dlﬁh%ﬁll@[&ﬁlﬁb(}'l 4@5311@1 aH@Ep{ Bt ROEs £AERARAK R arbon) halo;
si ol oglca changes whi ch effect an |Fcrease or
I

dlééﬂé%tsfb o (1 H@)alé}/lewﬁé(lﬂ)( hé@idl@ﬁo@kowl& Rei (1 -4Crikoiy{l-4C)alkyl,

A PR3 IR TR 2 SO R -

4@)akokect | y, “and may be nedlated by any nechani sm and
at any physiol ogical |evel, including for exanple at
Ringe | 13 [oT B m@@g@eéksﬁewﬂo e Fadainaeig2 Pp3 riag éﬂﬁwre@atoms
o S n / t
m%ﬁ?ﬁ'@gg%l‘)&)@d hrgtFna(?hée (il:) gé Wﬁﬂ:ﬂ rﬂl)r% ()?)?%lea'atﬂﬁlpa s'ugﬂﬁuted on an
ave'rlaﬂﬂd hinggeregumapavyded|iermot thendbiy qhatamﬁsed) bes Ellbsnﬁlﬁ:nt selected
i ndigrectly on the levels of heat shock protein
“%E vity. Thus, nodulation may inply
# f ;
RSk SUBU T HAREITRA. PRACRSSIAM PR BSIC Roull, (|-deptions(
4(Qelhkgl, a(miﬂ))l(f ﬂehﬂk}drbwzyleanch(uH(E)plk@rlsgkmmylpopi es) and/ or
jgcreasg pr reased e§8ress on by a transcriptiona
P gfindgpendgut yv@él‘t‘c %“HVE&F (bP fiypo- )activity and
,1&Qp)@gglvat|on of the heat shock protein (|nclud|ng
Gactlvatlon) by nmut ati on(s). The ternms "nodul at ed",
(deﬂ thesgdfng” and "nodul ate" are to be interpreted
accordingly. As used herein, the term"nedi ated", as
used e.g. in conjunction with the heat shock protein
as described herein (and applied for exanple to
vari ous physi ol ogi cal processes, diseases, states,
condltlons theraples treatnents or |ntervent|ons) 'S

o a o o o, e T T "
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and may be necessary and/or sufficient for the
operation of the treatnent, prophylaxis or outcone of

wo b@siostier venti on. The term "intervention" is BCT/€BR000/004057
art used herein to define any agency which effects a
physi ol ogi cal change at any |evel. Thus, the
intervention may conprise thg.induction or repression
of any physi ol ogi cal process, event, biochem ca
pat hway orcel | ul ar/bi ochem cal event. The
' ntlte\R N@Qt t'm%l%t&)fd IFI QQH lRvent {loﬁ f'l rp}eg@dsh%t&f\( t—? (PINRR?, each
contr teto erapy, treatment or prophylaxis

R 0§ n‘ﬂqﬁhlﬂeﬂsesdbdudddndh thiydogerdmduyd el)hkky Biand thehdoreehindefinition

two or

of gn&;@wrlatgléﬁ?%nqtév@&drtgk@ﬁiéalkefbwt?éwénﬁr\ggl BRI LNk,

CONRONG®InME | Nntended to define material in which
the two Or nore conmpounds/ agents are associ ated. The

t elnwill' ouwrbierseabd thatdviecoabimpagd of thet thisule ghtcontainamgore than

t e.interprete ccordin The associ ation of the
O“Fmg ‘Wﬁr@“%%gﬁ%&%?aﬁﬁéﬁw‘?rﬁ“ ta conbination may be

physivgabe &}{de&%bdﬁhytsw&?é a cERFERIST tef toP&ibﬂ% ép)%lohﬁéms more than

aSSOC|ated conmbi ned conpounds/agents inclu
onegncmpth Hmmsma(yebeghe samng endifférgniorul at | ons) conpri si ng

SRR BEEHEI AR DAL g mor

on€ QRRIp! B, Ay MRdyedd Bk sdoie yhiifBrehfie t wo or nor e
con‘pounds{yﬂgent s are chem cal | y/ physi cochem cal |l y
| i Akedl e emmpth@t Wiere # eempetidiaf ghe fopnalaDapontains more than
t | omon vehicl e noiety);
Oné%g‘opl%ﬁ ?ho ‘8’8& tg° g{ﬁg‘g“hﬁé‘?“g in which the two or

oI sigflap e@ﬁ@ﬁﬁ@g@m i¥s firalloierigaaipk yhdhysiitenkemacahipyund of
co- packaged, (for exampl e, disposed on or within lipid
to(ﬂé‘é‘f‘&‘l)é% erg} T%‘F@"é“‘(‘:@ g. micro- or nanoparticles) or
k L Whith dfl bihin the ambit of th
phar ceutl{gglll. pac )@??p(g?f%ﬁt pagks ' whiGh }10 N
inogtionr éharmupaurcdﬂy-ag@ptableamhs are ppekedyathoogh other salts may be
sent ed .. a art.of an array of unit doses);
B N DI rofiHpE PE Bty R soBRP R conbi ned
c Omﬁ%ﬁ%é@&?a&smb WeHﬁl&l reldi®t8 cbbodrls @f fé¥mula (1) as hereinabove
non-unitary fornulation) conprising at |east one of
detined oo aarhanna@uacﬁ’rbwn@maldgsms together with

b ok b e TP PR BB Pl above
de@ined betota/sroArughiefeof. osmmbrw@daa@&sstos pro-digeof éﬂm;{(ﬁm@s offormula
non-unjtary formul ation) conprising at | east one

(Dxave in-Wyo by dipdysable satseut gempguns o {rgudad) Thargfore i 2 another
t

o5t Y FAVE {ePlesB HBIBIR Br FRARD M HerkibbE R or o an
inoie bfdrbllyeaﬁle/\estﬂrthmte conpounds/ agents together wth

i nstructions_for mnistratio

bopundbissnes ean i seeoenar oy SrtudiS bofibsietiphain and
br‘a‘&!}i@@lé%ﬁ/ ﬁ%@gﬁﬁl DAMEWRRE et RhcAMNE iRBVIBEA alkyl groups such as

adm ni stere feri al conprising at |east oné of 1

“proyy l'darespeatic torplousicsgha gt seisionan! yaandunterances to lachf/tdnah

whi.ch is s ifically ad d for .use i omgi nati.on .
DR SR £ ptehehd BB BB Forfi RIS SR pgrsion
orfl¥. Fb?%%rﬁﬁEe‘*('FAd)!ﬂﬁylt ehdMidels MeBMRItRAL popyl, rgaymbﬁfm thQtyl An

conpounds/ agents that are adm ni stered as part of
dx"@hxmu@uewahmmtare)énm@mthqr@gnermﬁcrlm such, the posol ogy

di ffG@?,rQh (ﬁd HléL \Sg%oub&r{,lcf%rc ¢ ugg)su{)%gliegé conltaynm“ a mtrogm in

dtere

thaR-gisftiot! B MftehdodS refbil toWhd 2-pbiigsefcitive b@tl@@tﬂﬁ@@mﬁbe& atom to
that the conpounds/agents 01P t he conbi nati on may be
adm ni stered sequentially (e.g. before or after) or
si mul taneously, either in the sane pharnmaceuti cal
formulation (i.e. together), or i n different
phar maceutl cal for rrul ati ons. (| . €. separat ely).
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mal oni ¢, ()-DL-mandelic, nethanesul phonic, nucic,
napht hal enesul phoni ¢ (e. g. napht hal ene- 2- sul phoni ¢ and
wmapbokaiene- 1, 5- di sul phoni ¢), 1-hydroxy- 2- napkttyGBe007/004057
nicotinic, nitric, oleic, orotic, oxalic, palmtic,
panoi ¢, phosphoric, propionic, L-pyroglutam c,
salicylic, 4-am no-salicylicy.sebacic, stearic,
succinic, sulphuric, tannic, tartaric (e.g.
(+)-Ltartaric), thiocyanic, toluenesul phonic (e.gqg.
wifel @k YRGS VARRAAL. Chor NAABRY IHE Tk finit ¥R b EFdrtwRGHASc8MPasses (but
Xinatrolc acids. Particular acid addition salts are the
is sallinsiteflao nbel follavhing ytdwovwbs:ori ¢ acid, lactic acid (e.qg.
Ll actic acid) or sulphuyric acid. A preferred salt is
t feng8ht_forgred with I"aeyi%, acidy i~e. the Taetate 1
sal t a a p%fxlﬂi cul ar the afgal t. The a ‘Q
addi ti gn“salds are typicall haomaceuti cal | o N
2 pabl e salts, and anpl es of pharnmace gabl y
geCent abl e salts are diswussed in Berge efxa 1977,
R" Phar fdceutical |y ARCeptalife Salts," J. Bharm ®eL,
Vol . 66, pp. 1-19. However, salts that are not
pharmaceutically acceptable nmay al so be prepared as
| fu@apRdkahSled Off HETWSGHS - -héreberbE G hwarie@todrik ing as
pharnaceuticallg acceptabl e salts.

Such . )
herrinbopora dpBessk inctisle (tiazadvle setinzelys dhindiazely gy ridifi Roaziay)-
useful.,. for. e, kN iy '
Py RRadR Bl AR xR R KRB Wagiazolyl and
trihgolyn part of the invention. In the solid state, the

salts of the invention.can be crystal]ine ar, anporphous
o i ik beElersR bR M A8 be sttt e o Rl Giurared
rifor phous. I'n an anorphous solid, the three
nmensi onal structure that normally exists in a
cr ysSdtablersahplesrpfiBES - hicludx astidznydl futyd thiosylt théarelydf

. the cul.es rel atjye to.one another in e. anor phous
sy Bianal BuedSon vt Pt o BRS R eirdrabcimpdRely
py3imitlnyl, dxaZAr Rdxaz6lyl, dxa@Z0lyl, #Rrphblino,!orBRélidye piperidinyl,
enbodi nent , phe salts are su%stant|aILy.crystaLI|ne.
pifitrazisgll merpholinylethieraewhelinyhvrymobdrpyerhidiy L, pyrehdanyled

romthe rent ,c p ' jjca
2 s h2Te R IAL | SRR AR BUFARL R GRERLES
B e o e ot (e tor o L SB
a itor), mille r itor), X )

oxptapeRdrobrans, teipydevepyl, @g@hﬁf{@@g?ny bﬁ-étoxzéw.lorpholmos [,3-

. I } sabt;s of p | cting the
Sl R T A R Cr R L

appriopill &¢ endeestdod thanElEEF2 may baliskeddygmpiappoptiste availabte C or N

e FolNe for ol anop her . £, t
o Bk el o WE AR SPRBPSHARIGES ol - on 5
in?@éjiowl.on salt of

2,4-dihydroxy-5-isopropy|-phenyl)-[57(4-nephyl-Fipera
zi Suitkblel axemiples pf Ring3A @b hywdinbeiosodeithel include thienyl, turyl, thiazolyl,

. 2=yl ] - hanone, which nmethqod conprises farmng. a

SRR R S S

pyrith Bl Lol P, Rek&6ly; dalad®ly it tridzolyl. Further suitable examples of
,3-d[hydro-isoindol-2-g¥]-nethanone free base in a

Rigl A ersludetaygprnasisl Hejeragy chas gdisteca 5og Dideggn rsubfisatameag peen

sol vents, and.treati SO} Ut i ' - |

o BT AEh PR LA Rl e

suRpleRfaagredt RingaA silwdel thiazalpl, py S Memizivhj @hidasinyl and
m scible with the solvent in which the free base is

pyigldlwed. The solvent in which the free base is
initially dissolvedmay be one in which the acid
addition salt thereof is insoluble. Alternatively, the
solvent in which the free base is initially dissolved
may be one in which the acid addition salt is at | east
partially soluble, a different solvent in which the
acid addition salt is |ess soluble subsequently being

o, " N R - .
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hum dity, and/or do not undergo changes in crystalline
formin conditions of high humdity and/or do not
wa@bmenkiwat er i nto the body of the crystal (i neer/aakoo7/004057
water) in conditions of high relative humdity.
Crystalline Forms In another aspect, the invention
provi des a conpound of the f$rnula (1) or an acid
addition salt thereof in substanti aI ly crystalline
formBy "substantially crystalline” is neant that the

C oNMpOWiNtheOfppfRifad Bat(ifd alQvelstisatAe i du@dei HEPD] 36 L-2Ah& Ring A
from50%to 100% crystalline, and nore parti cul ar y

mavirel warppiooaidy obsttoiehgs éthIF)d hgreinhegorsal t s may be at
R S R T e S e e S

an@ 'Rniif Akﬂ&%ﬁp&@%t@foﬁ%ﬂ 3k hétb®c /y(ﬂyl tﬂtﬂskﬁﬂ@{ m8p¥e substituted on
cryst alline, or at |east 989 cryst alline, or at |east

mtgwm(:&uybtswsmtﬁ@n sy @k rqsekh &t claocRoguateprary nitjogen atgms gf unstable

str etaxsés IS%C er abliﬁ‘xé {:(ﬁl‘l (Bunﬁ th 11%)( %Fgglle%la?é%q {%_t%é/ &étﬁ} tlldng Ot HET-

L, smTt Samd Rmfghose o® Entémljéd hennsmhe@ﬁpQ (f)r@rs bm—sgfoadlsp [t will be
consi sting hose) that are 95%tqQ 100 %

ﬂpewy@teaﬂh@tﬁ@ dqfwmé»% @Frb Ed - htHE Egqnd é?s% Ardpg el infepded tgginclude
% crystalline, or at |east 99.5%

ungttlblst aﬁ{tlll%g or at least 99.6%crystalline or at |east

99 E?(‘%mp@&t al-HChdkylrindtidd methy, 90y 8 Yoraryy.ss@irdpyhebunyl aad tert-

lipﬁaSt 9 Q%i: 6 glllne for exa {le 100% crystal line.
butptheexamply -AEHEPPEINE A AEthoxy-ereyn PrapAXY. H%’Pé‘lﬂo‘}ﬂ and

, L 1 d dpv@r |

m?ﬁ@&\ey e@ﬁ’ﬁ‘%l?sg%tz(@ eclc)tﬁﬁgoie ﬁg%ggg& n%y%'thﬁgt ;Qg cg?ygtug@ cy@lt)ﬁ&tyl and
cyf:lohwl aqrxemlplm o hhloanfédde( Buago, ey dhroms)and Tov; ttmnmles of

hy BT ey e bRE BB Ano T R S AH AR et 2
hy@fxl l(ogyg 35}1y‘éfdk§bﬂ)|pypfl Hyﬂﬁ)x%kbﬁx)opyﬁﬁfd AEK?(ﬁBkﬁ)ut}tlh@Jaﬁxples of
e Sone er present on the surface of the sal
(l@gtkosa«lt«t@xaw hcudegre haret Bt Mot tert O pBEhyL, 2-

007 SOy 4 o ALt
exgmblee Utﬁl OC)KIWISC(?I)MI 4€I)hdk?nhelu{kf ﬂlfe&iyﬁultmydmclithﬁll fnS

t t
USSR ol i o TN 0 M B T AT
m@(ﬂ%&& th\flhgthgfsxl%@hlnbt'ﬂﬁl Eﬁg%g@ﬁﬁﬁtﬁgﬂ %‘%ulﬂ%‘ﬁhﬁ)pyl,

orns ‘are can “cont ai
métbylswkcmyﬁﬂwyl mpthy hibhnedw], rcﬁiyd!blﬂn&sh)df ethgtheoetlnfl, methylthiopropyl,

g o G SRt arun g AR Bt SRR Sethiatigpetyt, 2-
an\{m&&bpyll\mnﬁﬁdyrwl qn@rhmocsobaog Brsy- mmoah@p eREmples HEA-

h he nunber of nol ecu?es of water pr esent 1s
4¢)eu@l4mm(bﬂ€)2dkyl| isclodeh@Y-wiethy Damimmsthyle@erthy Deminomethyl, 1-

(ORI GRS NGy GRRe PO, QR IR Gy v,

m&hy [Garfino PropPl, dad M(@nﬁthyﬂ’)ﬁnﬂm‘)bﬂ?l %ﬁz!d’nﬁl&s @ff digRi€Yyalkylamino(1-
sent per nol ecul e of conpound. O her sol vates

Mf))ﬁﬂqyu aéltéieéwﬁéqhakaégn@nﬁdhyla@c@v KethyDamuemgHy |,
e BOREARRRRLALER, (TRESEYhALAAFL R TR ERET M Ehrop o\

dimethyDamiredulydraxuiples bE(l S pdicilamério inblede meeylinaino, efiy@amino,

crystalline forms and their crystal structures can be
prews{fraﬁpewper@aylugﬁw bYIYR\THBR ?mbftytrttlémﬁmwegwmfw dig-
t h r
o R g B P P i B R 1y
digdopdrmamd di-iopapy chispast dibsglapino;exgmplesuf +€€0)(1-4C)alkyl
Transform nfra-red spectroscopy (FTIR). The behavi our
of the crystals under conditions of varying humdity
can be anal ysed by gravimetric vapour sorption studies
and al so by XRPD. Determ nation of the crystal
structure of a conpound can be perforned by X—ray

. o o S a
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Form FB2 I n anot her enbodi nent, the invention provides
(2, 4-di hydr oxy-5-i sopropyl - phenyl)-[5-(4-
waretdsyse1p? per azi n- 1-yl met hyl ) - 1, 3- di hydr o- i soi hPADIGB26071004057
] -met hanone in a crystalline formcharacterised by an
XRPD pattern having a diffraction angle peak (2q/) at
5.35. Preferably, the XRPD pattern al so exhibits
diffraction angle (2q9/) peaks at 14.68, 17.00, 18.61
19.86 and 20.15. More preferably, the XRPD pattern
- furt . Lt L, t 1 -Qh 18 kSrtRfayl: examples
'“‘é‘f‘”?é?ari‘o@ﬁ'lg%llbsgg U‘“tf{s’sﬁ\gel5 rg%g{s}a’h,ﬁ l g&g%}t lgﬁﬂlgrm 1oagr
of ahdC28kB6ulfdvyd inchrdemartdbutionyh eth)(RE?Danpdt iseprapy! sul fonyl and tert-
sub taqtially as shown in Figure 2 herein.In another
“3§%®€PY the invention provides a nethod for preparing
Cryst 1§lt(£ bOEnd BB, indbaE R JRb QS (ROFTAPRAEs of Formula (1)

di ssol vi ng
de_ﬁﬂ¢cﬂalxd>whwly®x5st B-apsiophopyive ph@mymyc fpeny . wigtippf pagerraore

n- 1-ylmethyl)-1 ,.3-dih t
asy s popgiarts L Qe ot B R actve
or'r&‘éﬁﬁ@ﬁ))‘xln VAGEH PbBedss tAE BEJpRItY BF &irhilletigy BB Kalitee i of @hBiting the
stal formFB2 is also unstable in air and

GIgIéAﬁlé‘;R interagtgrm lﬁggy(@g@s pleonsigy e tiye fergs| nagst be car ried out by
SREAHIA b L5087 238 B HAGR, BB s

frdie bﬁﬂndally\&bﬂlfdﬁstﬁfﬁhﬁl ﬂﬂtt@@[ﬁmrlb?e&oﬁ)(m&lt agadearinfor@2 It B also to be
air for a period sufficient to allom1transforﬂ§ﬁlon 0
undgstopg thal kertain serpounds marsaist in AHEMAES fXmsaRd Mzhihe ipyRution

alg(o%?éfza&gitﬁglgp%@{lgﬁﬁtggl&ng Fg(;/rlms of él}}cy o)mp[oumés of the invention which
actiedtbyilKpi per azi n- 1-yl net hyl ) -1
, 3-di hydr o-i soi ndol - 2- met hanone . i rys a in

f or rif lfh“g%“ate {08 rupé%ratoei t%hl%@ptf%%&%%gfﬁﬁ% f%é L’fl andsalts

thgr‘e&f faACkisPh s@)‘ﬂvgilté?l ds301) ashR@8ivabd Rorf3 sudr Rf R akiniple ! KRirated
D pattern also exhibits diffraction angle (2q/)

fopea Ki$ issto bt 2nd&stodd 160 theliBvention grcopmasseg aldsuchisphgued forms which

% g%ﬁgd 20.93. More preferably, the XRPD pattern
acfiyate ‘exhibits diffraction angle (2q/) peaks at

7. 81%n ofle tMmboditheAof thé ifiéntidn/ard @rov?d%dlgmpa&xcﬁ:i)f atrehula (1), in an

24.53. Most preferably, the XRPD pattern
aligriasive ampedimengare @WA%{M phammaggptica ywe?e@fafble 245 ff ppEmpquids of

[

rof LD, i Bt Al ARG R FARL S BT e estersof
coagRuhds effoirulpliby aelde uttfintladr atterpides dnitmdémentacoprdivided v,

i n anot.h aspect, the inventi vi des ? solid .
Pl}?ﬁﬁ?%e%ﬁi{yl %‘,&pptelaﬁﬁggsl ofiigyyive rfql)éspﬁlﬁ esles 0 compounds of formula

plhydroxy 5-i sopropyl - phenyl ) -[ 5- (4- et hyl - pi perazin-1

-ylnethyl) 1 , 3-di hydro-isoindol -2-yl]- methanone free

bas errerxedwahais bf eveh veriahl&BRup srechstipieds. hackeyalueshoanbe used

I h nb he.
WF§6 49&01%{}]8(% 8\5{}1 aglyl Eg}‘ﬁ%liﬁs ciﬁ%lﬁlgﬂ%;s/ ec[lltgrln%}sgec?s or en‘?bodlmcnts

défﬁ\lm}%rem&ﬁfr@éf Rerdin¥ftdretdParticudar, each may be used as an individual
I hydr o-i soi ndol - 2-yl -met hanone in a crystalline

hmoatmmtha@uewp@édhmyoan Sommplaghl Feitherieaoh apthy following values

k
itk SPrPIRLS SR e BERSrt e e, DU Ry i v
bie@@KkBda@int@®ndt foru®b().14.1 1, 16.1 1, 17.1 1, 18.48,

19.91 , 21.57, 22.46, 23.59 and 24.88. More
(IpRefefuppypethonemsRpyshfl papmetgrymahylexhi bi t s

A8 S5 AR PER R Bhioh T iSrer b (Sl W sitechan

patisern is substantially as shomn in Flgure 4 herein.
From X-ray crystall ography studies, it has been found
that form FB4 has a crystal structure that bel ongs

bel ong to the tetragonal space group P42/ n and has
crystal Iattice paranmeters at 293 K a=b=28.2, ¢=6.0 A

a=>b==090. The crystal packlng dlagran1|s shomn in

p— = nN oy
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met hyl - pi perazin-1-yl nethyl)-1
, 3-di hydr o-i soi ndol - 2-yl ] - met hanone hydrochl ori de salt
w0 mog/osryst al | i ne form characteri sed by an XRPELDEBR@rn004057
having a diffraction angle (2q/) peak at 7.34.
Preferably, the XRPD pattern also exhibits diffraction
angle (2q/) peaks at 5.59, 79, 10.33, 14.32, 15.29,
18.59 and 25.32. More preferably, the XRPD pattern
further exhibits diffraction angle (2q/) peaks at
11.70, 13.95, 14,72, 16.37, 16.82, 19.99, 20.40,
20. 82, 21. 26, 257, 23.01, 24.60, 25.82, 27.10, 28.27
and 28 78.0vbs preferably, the XRPD pattern is
substanti allylas shown in Figure 8 herein. In another
aspect, the invention provides a nethod for Fre ar.i ng
(3rRyistdaflnqroaethexymethnl andiheceonigurasian sorpierabbs(Sadantig the
eth&L ﬁcgtate/HCI and nmethanol to the free base of
2 4?_ echain is:

dihydroxy-S-iso pyl - phenyl ) - [ 5- (4- net hyl - pi perazin-1
-yl met hyl) - 1, 3-di“hydr o-i soi ndol - 2-yl ] - net hanone to
gi ve & solti gn and then renoving the solvents to
| eave the di-Rydrochloride salt. Form FH2 I n anot her
enbodi nent . ,the invention provides
(4(§,Ef&gﬁwaﬁaiy-5-isopropyl;phenyl)-[5-(4-
SIRE Y lsapNgERAZI n- 1-yl met hyl ) - 1
D?&;%?hydro;isoindol-2-y|]-nethanone hydrochl ori de salt
(6) R" & -6¢@xRal | i ne form characterised by an XRPD pattern

vi diffraction angle (2q/) peak at 3.40.
Gggnggggﬁy, the XRPD pattern al so exhibits diffraction
(8§RQhﬁ%ﬁ@gNRf@hﬁkSO§URﬁf8l, 9.03, 11.84, 15.70, 16.10,

18,13, 20.84, 23.19, 23.94, 24.78 and 25.65. Mre
(9pRéisenals para pesatiorpldtivatq be stheplinkage exhi bit s
{ffractjon angle (2q9/) peaks at 6.04, 13.01 , 13.69,
(lﬂg‘?égg(?orlg. 17, 21.39, 2 1.87, 24.78, 25.97, 26.94,
(12Yn %0 28.06 and 29.53. Most preferably, the XRPD
attern.i.s substantially as shown in Figure;9 herein. .
(1o 8 ig Wrfhe parg pasitipr Eelafivede e %‘iﬁfé&ﬂ%gﬁ?a R; 5 ghe orthio position
rebft i diMinekut i on form FH1 using acetone as the
ant1-solvent. Accordingly, in another aspect, t he .
(13w ént,iRris prtbe parapositime rdigivefito theptgrdinkagy., & ysinahd inpi@ position
L&{ﬁ]FFQ, mh¥ch met hod conprises formng saturated
relabive {9 5 <B¥ET HB¥4$FHL i n DMF and then addi ng acetone to
nggquitate form FH2. Form FH3 | n anot her enbodi nent,
the invention provides
(162n4s i hydr oxy- 5-i sopr opyl - phenyl ) - [ 5- (4-

t hyl - pj i.n- 1.yl methyl) -1, 3-di hydr o-i soi ndol - 2-yl
“g?ﬁﬁ¥%§%£ﬁ§5?§&FHE% oride salt in a crystalline form
(1ghanaz hied AR’ hyindepekBERlypRidrebhctilaxd ng a diffraction

angle (2q/) peak at 9.35. Preferably,. the XRPD pattern
(18) 8ds 28 1 in G gRRMOSIHON SHatiyegp dhq Shgnlinkaggandpach B pgn an ortho
i : . 8.74, 19.09, 21.68, 22.32,
pé%?ﬁg?méiég%weéééiﬁﬁgﬁé 29.02. More preferably, the
( RRE petiotteRNark hato) 87 issixhhdopdrs pakiifié etdtivomo dwegther [igkpge and each
peaks at 5.83, 10,78, 1]}1535}i él 71, 13.35, 13.81
R1 ) ingn oftho pesitiaqyreggive fgihggthieshnkage 2 1 18, 23,71,
(ﬁ)ﬁ n4§<2 l%?h R3are4310R? i 28 tHOp @R HodforldiiS ko M RHURF ARkAEe and one
the XRPD pattern i's substantially as shown in Fi gure
RiB iheneitho photion feldive amtHeetipr Epkagedind yheaattienRy i@ a inata position
‘QHOxan§ytp aT.E;hanolic solution of (2,4-
retg dp Bieyethsr 8E3sEopy | - phenyl ) - [ 5- (4- met hyl - pi per azi n- 1
(21 R8¢ b b0t udrAi hydr o-i soi ndol -2-yl ] - nethanone free
"base. Accordingly, in another aspect, the invention
provi des a nethod of preparing the hydrochloride salt
form FH3, which nethod conprises (i) dissolving 2, 4-
di hydr oxy-5-i sopropyl - phenyl ) -[ 5- (4- net hyl - pi perazin-1
-yl methyl)-1 , 3-di hydro-i soi ndol -2-yl]- nethanone free
base in ethanol, (ii) adding thereto a solution of
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wherein the L-lactic acid is in the formof a solution
in ethanol); clarifying the mxture (e.g. by heating
waindoshsalear and/or filtering off any remai ni NECEGBR@)/004057
stirring the clarified mxture with seedi ng and
renoving crystallised formFL1, e.g. by filtration.
Form FL2 I n anot her enbodi ment., the invention provides
(2, 4-di hydr oxy-5-i sopropyl - phenyl ) -[5-(4-
met hyl - pi perazin-1-yl nethyl)-1
q{ngﬁﬁ{o I soi ndol - 2-yl ] -nmet hanone L-lactate salt in
g stalline formcharacterised by an XRPD pattern
(2haviisghlardi ffracti on angle (2q/) peak at 22.34.
qPrefgrabI he RPD pattern al so exhibits diffraction
Qhiyise 8oy h%e%lR dugio g 03, 10.71, 11.98, 13.13, 15. 39,
(7§-)6%Q3_ anliQm@k3 1§-t¥u&§an&-§rcjt)?her158c1§&o 20.40, 2 1.01, 2
. and 27.70. More preferably,
(76hemXRPD pattern further exhrbrts diffraction angle
5 2q/) peaks at 24.30, 24.65, 26.56 and 28.29. Mbst
(2 rably the XRPD pattern is substantially as shown
7gﬂ9gugure 14 herein. From X-ray crystall ography
studies, it has been found that form FL2 has a crystal
Q%lﬂﬁiﬂwse:thambbedbﬂgSMDéMQgg to the nonoclinic space

stal lattice paraneters at 293 K
(’g)‘lggg lbmf?@emggiihéef&a%m °98 a =g = 90. The crystal
3 p)aqurmgrs dupgnasd Wah 1ok2 sltSstﬁtﬂQMndébeEﬂ@iﬂlry%eU:5teh eoai R’
Accor di ng Ié; i n anot her enbodi nent, the invention
t

(3Ry AT dleis spbstimutey wbﬁéseyslguqnétfﬁ%%tr%&qyr ) -1
h a2|n l1-ylmethyl)-1

b?E@gFﬁﬁéPégﬁgoﬁﬁg yl ] - met hanone L-lactate which is
(3¢y MBTal isiselectad etom( t&)azbll&!s 1:awtlﬁaz}od;3tlathrcﬁltzrzulytl yeidgls pg@tinyl,

out in Figure 15; and/or tc%yhas a c ystal structure
pyalagiayl H)érazw irmaealy By tkarelll. soxerohdy efadiazolyL, and
H@ﬂg§pr (c) has crystal lattice paraneters at 293 K

8 b=16.6, c=14.9 A, b = 98 a =g = 90; and/or (d)

(3BREEA- Cisyskeakd Stomuthtagoky L, tisshiatndy lotpslidrelybrmy razolyd, imidazolyl,

Linic such as Crystalline formFL2 is
Oﬁzé]t'gbﬁoéat‘rﬁlﬂa gé?x%h‘?zﬂ%'lr s nomnally a trihydrate since
(GbDAES- ﬁfs%efebt%@‘?roﬁf b’y‘tﬁc@h pyYet, fyedhdih@ngd ipPrifdiEny|

asymmetric unit but they are not 100% occupi ed at rom

(3t7)sHﬁ"eF rlatswporally substitaied pyragely nferexample pysazebd@r Nor t he
g@e paratj on of solid pharmaceutical conpositions.

m X&VH*RQ , I n another aspect, the invention provides
(;e)ﬁgﬂtﬂm ﬁﬂyﬂﬁthkﬁqﬂ conposi tion conpri sing

4- di hydr oxy-5-i sopropyl - phenyl ) - [ 5- (4- et hyl pi per azi
(3H)HETyIWﬁWﬁVNW 1 , 3-di hydro-i soi ndol -2-yl]-nethanone

I .

(BTSRRI, RREN Tt PR AE BSEEI1 s
rn&ayuw&ﬁ&dzqmueous nethanollc sol ution using acetone as

-sol v Accordin , i ot her as ect t he
th@@ﬁ‘n f BrPY5R8 l&%rgwga ?aéilr% u e&rW‘Br @E&lr rSﬂamBrkp&rt arrr% hethyD),
thiRbRM Fpfion¥ty %sﬂﬁﬂh%ttﬁﬂ@ﬂ%{l‘isﬁaﬁ@'l'H)tﬂﬂ)nally substituted with

saturatedsolutlon of form I'n met hanol : wat er .
méthy Bf gyralyl (opitiona lyssubstitateil by thweb)t herazawdj (apgiond bt obetitiied with

nf:) f eF)! lﬁétgﬁ%}& 6{9(?%?8&'&%1@@ submtrtulfed with & % fer embodi ment,
(4(2¥H‘E‘[dl W;S{W%Yyl %btﬁ)ﬂﬁl‘l}omﬂsn@tﬁ%ﬂyﬁﬁ eth$r, (sbpropyl, ditluoromethyl, or 1

i peraZi n-1-yl met hyl
or, ZSH\dihbly)dﬂmlpb’él(Ml@haibl wb}utn@rlwaﬁomethul)r pirazny (gpfiqnally

uﬁgvluxglt\giltlhinfnﬁtlyag{))im or@r [y U dtltg?é:g fﬂogﬁsg%& ryl (optionally
suBs@fuesabihly methy® XRiEa@atd@ro t@drﬁlﬂy suthtibitébwilh tfettadt i on
angle (2q/) peaks at 11.07, 13 16, 16.69, 17.17,
18. 00, 18.49, 19.28, 21.05, 22.47 and 22. 84. Nbr e
preferably, the XRPD pattern further exhibits
diffraction angle (2q/) peaks at 8.36, 13.85, 19.79,
20. 34, 2 1 47 2 1. 93 24 56 26. 28, 27. 06 27 47 and

~NN oA A s Y T T AW = = s
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crystalline formcharacterised by an XRPD pattern
having a diffraction angle (2g/) peak at 5.43.
wor@besmabt y, the XRPD pattern al so exhibits dipd1/682000004057
angle (2q/) peaks at 10.30, 11.24, 14.26, 14.91
16.41 , 17.53, 18.38, 18.61, 19.01 , 19.92, 2 1.77,
22.67, 24.23 and 25.36.Nbre_$ypferably, t he XRPD
pattern further exhibits diffraction angle (2q/) peaks
at 4.81 , 12.94, 13. 98 15. 62, 19.38, 20.27, 20.71,

(4§éﬁfjgr3é?2 %técr?tgédi %(?1 38 zm ! f%tl?%ﬂll\Wl%%tltR{egf \q{hag Lthl%ttRSazolvl

(o;ﬁtﬁﬁﬁl‘lﬁsub@@tﬁlmdﬁﬁ&aﬁﬂfm lhﬁmﬁthﬂp a’ﬁﬁﬁ\ lhy‘uahtawu( @gtlfldnlmy FSM-
dry for 2 days in air. FormFS4 In an
thx@dp@gdpmt_lnmoxq mthtﬁafghhn@ﬁwﬁlgﬁ -aadiazol-3- vl) thmzolyl (optionally

buﬁik‘tlﬁc? wqxpg?h&x %yhﬁ@& ngtﬁ)% dIl? QT&% 2& 6{1@ drtgorp)s%r}dnléo‘iaz%lyl
43y Rﬁi§ Kedranietrei | paah gk glahdlo hy deoxg( -8 € pilkyil ni( 1f- 4E)Iikylammo( 1-

characteri sed by an XRPD pattern having a diffraction
4Capllyle (29/) peak at 7.48. Preferably, the XRPD pattern

(4%)I lggs geg%%] ﬁgmggétﬂygaéti}ypglg@%g lﬂﬁo&z%&ro S 3@laﬁtet¥\olﬁnethyl

anﬂtﬁolﬁ&hyllW 1A8thyhihib@nethl, Gmtetlﬂaarﬂﬁlpnﬁ&)BS and 23. 96.

pre D pat ern ther
et &étqt%tra@?@tﬁﬁ{]lzaﬁpﬁ@aws 1Groghy 0‘%“‘25% ?“gho‘ym“hy‘
, 1943, 19.83, 2 1.36, 24.77,
(4%@§§?elég%€§?m%§t§g o 37 76 and 28 64 Moot
(4prRYienetlyy, the XRPD pattern Is substantially as shown

h d b
abhg e e P PPy TR kR ATRAC ana 7%
GRS 1E@Jl&t5§§0hnnélﬁ91t B@w1, @@%yﬂﬁﬂﬁmethb@mdw}ﬂnt i on

provi des (2, y roxy-5 I soprop yI(p E
(Srlr)gwhgxﬂp;bgmuglzqsﬁﬂ. greyprp@ph)ppghqe selecte trom methyl et yl bromo,
S
oty b PR bl el B AR Ea R Bt ot Enfrogen
mbﬁVlng a diffraction angle (2q9/) peak at 7.99.
Pre{erably, the XRPD pattern also exhibits diffraction
(53hQl 8 hydepegn peaks at 7.1 1, 9.33, 9.57, 10.45, 11.64,

1
A0l By e o st o
HEﬂTez XBFRD 156L,RENA-GQ) ey dhenikyd Xoptivinakly slibbfitutedtwitinl gragpeelected from
29/) @Eﬁ% t 4.70, 14.65, 15.12, 19.32, 19.83,
RQE Bk 8,1 27.28 and 28.67. Most preferably, the
(SXREDISR@M@MRy u&%ﬂﬁ&cﬁw | 3lidsYinRr ®hewd fidin BIEIURe-@R -SO,R?,

her ei n. orn1 e prepared by preparing by
(36 C)oysloaj k¥ lanch- @EQ)NIb Rg}y in air.FormFS6 In another

odi ne e invention provides
Cﬁ 4“&|ﬁ€%?% C 5- |sopropylpphenyl) [5-(4-
mkhyslm PﬂCF)@lﬂ@lZs!dbsthqu@t oR’) - 1

dr o-i soi ndol - 2- i@nethanone sul phate salt in a

(ﬂbﬁst%&/ t‘iq’?élki’bﬁ{\l?ﬁtétﬁﬁﬁﬂém T<ed by an XRPD pattern

(3133&? :;Lg(aaq(§°§ {‘ﬁﬁﬁ&d%%“%g tl}g?}@(g{rg%@ Ey bu d| ffraction

(gl & (2 ypedkd sabstButdd by a4ratp, sd}.BtcaéBt;onfLB 97, 18.18,
20. 93 refe

(Q%}BE?' & @- Gf@ﬁrq«\%ﬁt‘kﬂﬁHP%ttt“%g/g}/ PRFAPLEY ﬁteaﬁrgﬁblzf&qﬁmi?bég@kyl
Q3R By gT Ll 39 8] COGIAY 55 18 st

(62 & &y sehicyed frdne MERBD gialt erctoprapys wbbtiaitbutill y as shown
LN Flng, 2 herein. Form FS6 can be prepared by

(%ﬁéb i g saturated solution of the 1:1 salt (see
(@9@""?&) sdlé?.tc@“fForﬁ“?dl‘i)E@rﬁ" ( ﬁQ@)(ﬂgylt Qld{qnﬂ?)hmympethmeuatlm -OR’
the form FS6. Pharnacéutical uses of the acid addition
salts and crystalline fornms of Conpound 111 In other
aspects, the invention provides: An acid addition

salt (e.g. an L-lactate salt) of a conpound of the
fornula (1) ‘as deflned hereln or a crystalline form
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An acid addition salt (e.g. an L-lactate salt) of a
conpound of the fornmula (1) as defined herein, or a
wa@eososdiht ne form of a conpound of the fornul ap€1BEBR07/004057
an acid addition salt (e.g. an L-lactate salt) thereof
as defined herein, for use in alleviating or reducing
the incidence of a disease or3condition conprising or
arising fromabnornmal cell growth in a mammal. The use
of an acid addition salt (e.g. an L-lactate salt) of a
(cSPmPeund yRfubkdhigiefiormul a (1) as defined herein, or a
crystalline formof a conpound of the fornul a Sl)
(6anHBEE 2ds adudtitutaiviglal or 2 eubptituentslindependandy sele¢tyc lher(éof(? yalkyl,

s _defin ,re,ln as defined herein for the
hy, ‘éffaggl(ﬁ'qu@f 9% nedi canent for for alleviating or
(67 FAETING ottty {MGhd@Rine sprerd di sease or condition

conprising or arisin “from abnormal cel | growh in a
(6BpltAL2 is afulhputsodirdtes ring ystamat i ng or redum ng the

(62?%@?%1%%1%{# g@?ﬁ% 181(%[ lgoqglgﬁﬂgogw?p% m} ls’r %l Egl%}’ Cﬁlpgrazlnyl
3-5%3pi azﬁi@mhl(ﬁﬁﬁplﬂﬂﬂknlpﬁr@lﬁdlﬂﬂ bﬁréll&nﬁﬁﬂﬁ&lmﬁfpy&@hdm\l 1,1-
ad ion salt (e.g. an L-lactate salt)_ of

nd
dl@fowtrﬂélyfi@ﬂmnyé 2rayazakidigemil nkaxqieldiydrotaanyl, @fr;?@t%wlui%'
ryml F

tctrzg{aﬁ]{o%g ggﬁ'ﬁpc? H%{hf&noﬂ‘@? E[ollgt L g%s‘él)ﬁnyptzh%rge hgoéldmyl, 2,4-
d\dﬁflmlftﬁdolﬁlﬁﬁ)ﬂl mramym aﬂdh dappidohyef f ect i ve in inhibiti ng '

nornal cell % Arretho(glfor tr tlng 19[ l
<78} HESrisselgried ﬁﬁ‘rf‘éﬁ“ﬁﬁ‘ybr‘mﬁPh rrwgfr\or BnBipReifingl piperazinyl,

, 1

oL BT, R IR SR
(7(pHET- 213 shletta«ttxanﬁus)dj th)eny)f tlﬂazo@ripmuﬂhtﬁzolfyl thiedifiariyh pyridyl,

1). as define her sta ine f .of a
PO maaEny ey ko ety b RSt Ui iyt
oxafiaBely B by trolyRAL B4 Erisd8lyi hnd h,Q[ﬁ@fazél | defined her ei n, in

an armun%, fyectlvetomhlblt Hs Oact|V|ty

(TeHRGER fsorleated Ewmafurl tienyl cthisepliy isaneiazolyd @v@m@o}yﬁ pyridyl,

1@%%§fﬁ%y?{ggﬁ1ny g:r"%fl\‘,ﬁ(‘)’ 1 80 azcr)]% F&) ra%(ﬂgll ﬁg?ﬁdlg{/lomperazmyl, 3-

Edz&iym,gby@t@ﬂﬂiﬂyﬁ b?frblr’m)nty!} 2t-(h@zd5ﬂ&m‘m{yl adtrégdebfuranyl,
ition salt (e. an L-lactate salt) of a compound
teHFh}tdﬁ@YFWMI’ ]ad'c)Iﬁ’teH%hYd’é?thWékﬂl wefler%waidaéplbiﬂ%t al l'i ne

f of 0
(7385!;&1’[?%}1335§§?@H?}6ﬂg nﬁfr%ﬁ({lﬁ] a@lt g}"ienﬁgéﬁu)sl 3 a@&gﬁ?éoQazolyl
oxhefazolgl] piyetieiny], pam:rmmu,rﬁ -opdffiparazing, p;o-rolmllmym 2-pyisq BNy,
activity. =~ A conmpound the formula (1 as def.i ned
2 Gl iy, aRaBo iy by dropurned sdnox Ae S odgm . and 2
Oww,lm(gk(g“d}gyll-lspgo whi ch net hod conprises cont act| ng
Hsp90 Wi th an HspQO- i nhibiting acid addition salt
(7@¢H@T -am selekd e nsapholinof fuaylc ondazatd, tsf)xa"zh\eyl,mammw
ef i ned ere n a
bRl A Pe s rov ppesZiny eSFORRYL Pl Eiie Saygiropyranyt
10&11&0t@ﬁhyddoaﬁé@u endaldxbithiar@pfinas defined herein,
An acid addition salt (e.g. an L-lactate salt) of a
(7é¢hﬁfauhwwdmn@ymrmmzaly(11) as defined herein, or a
st I ne formof a conpound of theforrrula(l) or
(-@51& Sah&dmdﬁulon salt (e.g. an L-lactate salt) thereof
(7&5Rdej(llnﬁaﬂkyepejmablpemeeh)n for use in nodulating a
| l.ul ar process (for exanpl e cel |l division) by
USM b idigpentoe meghvlvi ty of Hsp90. A method of
al. I fi0 I |
\([% é@% £n gﬁg%@urﬁ 1cl'”b%'ﬁ ami(?ﬁsgﬁz%{d VJntlﬂﬁé’x?P*ng% alkmr?/ (1 4L)alkyl,
(&C))d ~-&dphi iyl oﬁ(@aﬂ{ R(’e( 1g4C)arkoky(Ilat(t)an<el sad hydroky(a 4C )alkyl
conmpound of the forrmula (1) as defined herein, or a
crystalline formof a conpound of the fornmula (1) or
an acid addition (e.g. an L-lactate salt) salt thereof
as defined herein, as defined herein. A an acid
addltlon salt (e g. an L Iactate salt) of a conpound

o "
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suffering from or being at risk of suffering from a
di sease or condition which would be susceptible to
wo e@ssmant with a conmpound having activity agapaEGB2007/004057

Hsp90. A nmethod for the diagnosis and treatnent of a
di sease state or condition nediated by Hsp90, which
met hod conprises (i) screeniyyg a patient to determ ne
whet her a di sease or condition fromwhich the patient
is or may be suffering is one which would be
8@H§7Ct?m b 1&16590& ERBY Fzg{?itls \%AUE @S &QWQH)Q aa-KﬂQow (l 4( Yalkyl,
activity agal nst wher e i s i nditcated
-CtOt-4€ ki {e(a)s‘éRéR amhtﬂyttmqm-ﬂﬂaatky%n ch t he pat i ent
A.hus susceptible, thereafte |ster|n
8k e e en s e Sdred wS Ry et cbife
CONER, RARANL -CONMIS, tlgrrwat@(ywhﬁs def i ned her ein, or
a crystall|ne formof a conpodund of the fornula ( ) or
(8rR"de i dubstitiient emcahor ar(deis gelecied roind¢HadakglahyJroxhenddf
43S defined herein. Novel ProcessesThe invention also
CE‘BQ*des novel processes for preparing a conpound of

(83)“@7 if Q%ﬂ’a’sltrﬁleht’l-én cAB& %ﬁ@%el&d?&f 86k, m@t éth?l' fne@fox¢ and hydroxy
tion salts (e.g. an L-lactate salt) and al so novel

(Sﬁrlboegge@tm@ntme@t@gﬁmgtdcéyelcmcbfrmdrl glkyh -¢d(1-4C)alkyl,

Si 0 f .. Accordi ngly,
'Cﬁﬁﬂgggrﬁzfﬁég%8é¥@“¥ﬂ 'ﬂ@%%?ygﬂg%hﬁgﬁée%la process
(8HA it heuptiaRat ai hiddged al ¢ QEpaed todf (1 14talkor, Aydaxy id (1-

wherein RL is Cl-4 al kyl; which process conprises
4C3alkp¥icting to catal ytic hydrogenatlon a conpound of
a (3): wherein PGis a protecting group
méﬂﬁgggtﬂﬁhunder hydr ogenati on conditions and A-B is
(SDFRSGkBelarted}r&ﬂZ}nahsdl hydrexy, tnlmehqoayodL(QNHQ,f CONH PRep B3N Me,,

i.s a fre her er o |1 converting the
hYéweam roefr @@V% arrtio AeBED & dsitsiseicsted S methyl
_Cfﬁq oky@l?}l%h&h?&lok} The protecting group PGis

benz group. The noiety A-B can be
(8%)R8herse16}ﬂe(tfﬂ8ndﬂ @aum aridr( 1 hfBalborkodi ment , the noi ety
h r, enbodi ment, the noiety A-Bis
OB i ST FoimmPDT} BHhsty GRLRATRBRY ot ypi cal |y
gﬂ{,ggéﬁgut using a palladiumcatalyst, for exanple
adi um on car bon zpalladlunton charcoal ). The above

%Jclegelemtrbel metbil, hpdipxs pagteoxy, AN Ban§ BYHMss PR Me,,
r d
era Fﬁwghe¥%P géggx%yﬁﬁseﬁu%%&??gqg%g gonpounds
(QMhEEEQnsRS1h&nmabhﬁhgor ethyl. In one enbodinent, Rl

e, the process is used to prepare t he
(9§Uﬂﬁgﬁdaaﬁdpﬁﬁb§féfﬁg In anot her embodinent, RL is
. -~ . d .
ofF11Y:2 (CAOBOUB Pl 91 TR o200 08 BRI
pszﬂrtyll,gaymlagayﬂt ppazay hémidasdgle pyrimidinydjdxazdlgl, isoxazolyl and
n%§¥b|ng the group -C(=0)-CH 3 into a a group
c“a%f )-CH3. For exanple, the acetophenone conpound
(9?)%195 roa8 sOectt® %hﬁﬂléﬁgt Purdy ) ﬁny&{tlo'l}g ﬂgﬁﬁg? '})%r%PyP W3 Btazinyl,
the presence of ase” such bu hi um or
pypm)lyésmndnzpbd,tpybtmldmwend (rxaiftaﬁ)lrrb gi ve a conpound of

<9§) HELs Sk Fam Mafiy b rbtietial il ibu dhif e
[gRaX%E is@B8cted tr@np;symguwv@fnythﬁntrrarzwla (3) as

efrned herei n, which process conprises the reaction
(16t) IéEE@npeﬂﬁdubtmmrm/rrlmt whitaaing Bayridazinyéd ped thinepbil e
f Witti Nt ot her reagent
(16’% §E| c;?u%dolr{\(}lelr y?lhléle‘frﬁeoymm% -C(=0-CH 3 into a a
(103 aupT-2G6 pEkZhyCH3. Al ternatively, and nore
preferably, conpounds of the forrmula (3) can be
prepared by the reaction of a substituted benzoic acid
of the formula (4) below, or an activated form or
derivative thereof, with an isoindoline of the formula
(5) beIOMLAccordineg, |n a further aspect the

S - . Y o
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reactions shown in Schene 1. The starting material for

Schene 1 is 2,4-di hydroxybenzoic acid nethyl ester
w@ ddp/oshiich i s nonoacetyl ated by reacti on w t hP@eBR@7/004057

anhydride in the presence of N, N-di net hyl - 4-

am nopyridine to give the di-ester (12). Conversion of

the di-ester (12) to the subgsi-t ut edacet ophenone (13)

is achieved by reacting conpound (12) with

trifluoromethanesul phonic acid and optionally acetyl
(o8 pIETdRistat gibégtutdaenaagbhenone (13). The
“acetophenone (13) is treated with benzyl bronide in
(H0aeHE ek bascme pitragen aekstigivohsches taddias &' um car bonate to

VB8 Hbenzyi conpound (14) which is then reacted
“\?’MWE {SRE 43\7)???19 reagent MePPh3Br in the presence of a
(l9asR® BUBIECasychyatyll |1 thi um or potassiumtert-butoxide

in THF to give the isopropenyl conpound (15). The
(1981 Br sty drosy (Is#Q)atky oy -%éxlﬁmyal'r Jabyt (16) is

heal lynearnrHhed, out by treatnent with an aqueous
(ltglyjﬁgl |Fg %?§P4E§%?}&X| de such potassi um sodi um
(IH9pRbisib@ezyl The hydrol ysis reaction may be carried out
| ng. an organi ¢ _co-sol vent such as an al cohol (e.qg.

(lﬁ% ﬁaﬁgll‘)“‘%%%gylflﬂ@nﬁéacti on mxture is typically heated

16y p8 erature, for exanple up to about
(léo)-goggg.@?%%%r?%?ygf the formula (4) where A-Bis

CH- CMxocding bea furthpafeetirast e doentiatthire iSploeided heetbleRing

t%at the is ro&gnﬁl c%n'pound (15) is reduced to the
prelsTied SRR PhEP PRYBIS AV UBisRUMd by catal ytic

hydr pageatpeenof it pragil ; S

hen e e e R RSB ATy or a s
thegel, prhesdhce of a base as described above. The

reacgi S nce,illustrated in Schene 1 above gives .

i aaeiS SRR EO o e Ry el Bt ot aticulary
dijluedodiRthoryibypor r espondi ng steps in Scheme 4 of

PCT/ 82006/ 001382 and make use of reagents and

condR t1s splected HomaC OPR{ Ry -SORNBR tandm®MyR4ct ur i ng

scal .5y TR = Jtore, and nost inportantly
fromﬁpgéa[]%g)?gggcotrip%atzg&il arge scal e synthesis, the

r eacRl isselsetediFomdlwhowmd élooehene 1 avoi ds the need

for chr ona[t ographi c purification Accordingly, the

i nvehtSi%dh provi des a process ("Internedi ate Process

A") fipr-iti t4 . f.ornmyl

(1) P B PRy o (FuERTR R B M ST oy
difeeroogtha |, of ltohﬁ niidinyy Itla'a:(ol)’ll%(optﬂoglh)ly\/isirl]lfsltiﬁméd \a'ﬂlehieglyl), pyrazinyl

ahydri de .in resence . of 4-di met am nopyri di ne

o g s Wn BTGB afy romaly Slfptiisd ralasronfrorazolyl
(oboralPWtibsGtutdd witR deiyrhn)thiblihzolyl (optionally s bstituted with methyl);
trifl,uoromethanesul phonic acid and opti o?;aTl y acety ’
chl dkiiglByqroges Q,fa(lli“ﬁgdkylﬂ oom tenperature); or (ii) the
reagss; ] of the fornmula (11) with acetyl

chl gﬁilgﬂﬁﬁgﬁ@gﬁgﬁ@ﬂ lé of a cationic ion-exchange

r esipisOUE br ApaAidaeirlyyst (tm) 15 resin. Internediate

Process A gives yields of conpound (13) that are

bet tIBANQHEASPEE Ogihéllwnap% tieessis gravidedtapomponndeponditag!), or a
saR tRE&TSwhileinCT/ GB2006/ 001382. The i nvention al so

prowlo!es. a process ("Internediate Process B') for the

pr eglriasdlanedftora fluormauhskyafetiyh end diflibtotetbRYy mely 1 ( particularly
l.fﬁea_ct i,_ng a CEQEound of the formula (14) with a Wttig
GHuremAhOXEPBAYEr i n the presence of potassium

t er tRQut i derrd i & sefiediake Process B gives a

si gni fiwc;:cgér?ttclq?r%dgt tzgri)[\yj/[ikg d{l{glfq’pg%gd’uct than yield

di sdliogads pondyl bepporinglspondi ng process step in

PCT/ GB2006/ 001382 where n-butyl lithiumis used as the
base in the Wttig reaction. In addition, the

pot assium tert-but oxi de base is better suited to a

manuf acturing scal e process than n-butyl Iithium and

the reaction can be carried out at roomtenperature or

o "
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In Schene 3, the bis-brononethyl benzoic acid ester
(26) is reacted with benzylam ne in a polar aprotic
woeologesiiisuch as as tetrahydrofuran (THF) in tPer/GB2007/004057
presence of a non-interfering base such as
triethylamne to give the N-benzyl dihydroisoindole
internedi ate (27). The esterjggroup in internediate
(27) is then reduced to the correspondi ng al coho
using lithium alum niumhydride in THF to give the
hydr t hyi di |.SQ e internediate (28).
Debgﬁﬁita?ﬁéhquxgﬁgJﬂgﬁgggghethyIdihydroisoindole
i nterigBadrdte (28) is then carried out by hydrogenation
over | I.adi um on charcoal| catalyst, in an alcohpl
Ce. 4IPEL oo kil (wPRPYAPuBi Ly atith methyL) and
An AR ; : .50 ) to give the
P’?%F@?#@@?Q?‘ %%gyP%Pﬁ%g}ﬁggggie (29) is then converted
to iRitie¢lmb@)atityd; (20) by reaction with a reagent
sui t agbl or introduci a benzyl oxycarbonyl ("Z")
groﬁb‘%ﬁY%OFH@”ﬁﬁﬁggégggaton1of t he di hydr oi soi ndol e
ring, s bor ofXai@iarkyne i nternediate (29) can be
reacted with benzyl "chloroformate in a polar . _
non-lproether asptoy efitheduentian tHEFHS iprovidrsl pearspmiad opforgula (1), or a
,Fﬂ?jnterﬁerjng base such as triethylamne to give
saft (hegsedPdE'® (20). A substantial advantage of the
syntiigt kdledi@Ufrem tHldewHethoxyRediigNRad difludeoradtiod neshyil igdrticularly
the various internmediate products fornmed al ong the
diflgaromethayemeti¥d] | ent physi cocheni cal properties that
are Jui.gh bepefi ci hied arge al e synthesis. Thus,
vvhen[{pclgb llgcr%%(gn\%fnt ?’@ﬁgksr}{eq%gngg?’gf’ steps in Schene 1,
t he RiagW & pyadg @\pytdagiyl,c route that has significant
advant ages over tg§¥cor pondi ng synthetic routes in
our Tedp pelestedgpm; fuore PEB2006/ 001382. I n
part] gyl r, the main advantages include: higher
yi el ds easier purification (chromatographic
pur i HETdtis eelectad frommqyirazeti) (optionalyesibshitpsidovictheathy Bland
roperties of internmediate eading to easier handling
p é%‘l%jr(offtlﬁ’“g@%\lﬂg’s{iﬁuet%gw’éhPf’ﬁ bact uring process In
anotires n@gipact . the invention provides a process for
the preparation of a conmpound of the formula
( 6) : Bihishgiliegrpommeth® are the sane or different and
each_i 1- | Kyl NR2R3 fornms a 4 to 7 nenbered
sat u‘?gt%e Oﬁgt ar'ﬁ%‘i}%r){% ring optionally containing a
further heteroatom selected fromQO N and S and
optionally substituted by one or, two Cl-4 al kyl
gr oupsthen s tqwed; compeprds; of dhe YFRIPFOERER Of ﬂ}ﬂ%@gw}es’ each of
wﬁ%ﬂ%r@i&‘e}é la @Hﬁerﬁdeﬂieﬁd’eﬁ Q@E&Wt‘t&riﬂvaﬁfonm falih& a@?&?s? the present
conprises: (a-l1i he reaction of a conpound of the
infattivnlatso(Co)mprisksemgi tivoPGnicse eomppminds of thg tyampjss.

rengéfblq under hydro enation.c‘ngéﬁions and R4 is
sel oktrteler comyBIRdRe TREpBEdRclu Ty o imorestis
34 Zg?-;l‘}ﬂlitﬁx'&gongés?tl)ﬁé‘x)?%r%k'h bl Yjox SN thYl dyPazin-ggmpsyed of

ormula ( e presence of a transition netal
methy klulfety | pridindey [ wxg depoaumide;of the formula (9);and (b)

- ' i t he conpound of f.or mul Oh 10 catglytic
e R e B TR T S S A
y NYREERA 1 phéndeg 1-N, Rl k@Bl 1-pyREHEe-chdx@hRiep R4’ to C2s
al ky!; "and thereafter, where the conmpound of fornula
(6) is prepared in the formof a free base, optionally
converting the free base to an acid addition salt. The
i nvention further provides a process for the
preparati on of a conmpound of the fornmula (9) as
defi ned herein, which process conprises: (a-ii) the
reacti on of a conpound of the formula (7) as defined
herein, with a conmpound of the forrmula (8) as defined
herein, in the presence of a transition netal
catal yst. The reaction of the conpound of formula (7)

o o r
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abnormal cell growh in a mammal. A nethod for
treating a disease or condition conprising or arising
wo easosdamor mal cell growth in a mammual, whi ch PEt/a82007/004057
conprises adm nistering to the mammal a conpound of
the fornmula (10) as defined herein in an anount
effective in inhibiting abngymal cell growmh. A
conmpound of the forrmula (10) as defined herein for use
in alleviating or reducing the incidence of a disease
er di or | [ 3
*\‘;\S?rl 4 Lﬁ)nmﬁgtﬂp{)!)ﬁllo%} h-9 \SIE)R%) /Sl QQICE())\ &gg}d?b\ng‘?% ho@&IHenoxy|-
Pqﬂahmmﬁmlﬁm@mnaécmdﬁnnmdkhereln for the nanufacture of
a_medi cament for for aII }/latJn C|n

5[ dhiderane oy pRae Zon s nate e B H@* "Gy Doxy-N(1H-
) S4 bnormal cell growth in a mmal. A
p)é&b%389¥&&9§? éviating or reducing the incidence of a
5-[di[62sle(difl uaromeihb kopropenBry  Bixgiep - [t -naathdpyrgzdldom
cel | whi ch, met hod
y”bﬂgﬁpggggwaﬂﬁiﬁ?grgpFHBdP6”¥ﬁﬁ'ﬁ%ﬁ%ﬁ@ngdconpound of
3- [f(fs% ﬁfzrnwlam@aqg)(yﬁﬁo;ﬂﬁfwg ymf(ﬂu&tlhﬂpﬁ@z@m% (6-
Ive in inhibiting abnormal grow h
mmmthEM$bWﬂﬂméhVDﬂg/aﬂdNQGKSe or condltlon conpr|3|ng
lﬁgﬁ3|ng fromabnormal cell gromh in a mammal , the
Orﬁé? npr|S|ng admi ni stering to the mammml
aconmeWBhpilindske tHedhvantion (dd)beasintigbtereddn hertsimm ot A pandrug.
anount efFectlve to inhibit Hsp90 actjvity nmet hod
A prordryg nwb@pweﬁgswrorrp@awcraglqaﬂé a?qﬁfetaabn@é‘pefm%bw‘%ease
dcbrag\%ﬁgg{ {rb 300 AIREAR AL Alpoffd 51 fid uf\)'cf?m%p&{zﬁa h S& br
anfldTd c&in(ip‘duﬂg ot chehh\&mﬂammkmmlarkymnouwdvodfydtdigsab&r astdrp
(10) .as defined herein in unt ef g o
Varions farmsiad porsiragsiarg kagyvn inhe, i BAFFAEHP ets QbsucB e
efined herein for use as an inhibitor of
(kﬁégbgg%e% met hod of inhibiting Hsp90, which net hod
a)con@esmtcﬂwﬂrag&t edigedt yeH H3weigaguds (Elsmier, 1985) and Methods in

SRRk P FRSTRRAB f SPE D P 90

pydef WQthBS&l@bﬂ'Dﬁ%rDééﬁ@ dnd DEvdlepiticht) 8ditedas! Kiokstaard-Larsen;
process (for exanple cell division) by inhibiting the

c)act iNi &@dgaarqils@lgmter SA Designoad dppHeion af PH{S’T%SCQYI & ar
e cell division) by inhibiting the
@E¥P@'Py 6$E%§Q33PLSIHQ a conmpound of the fornmula (10)
d)gsf d@f%ﬁ}ﬁl@ahalmfi%ncewﬂ(gnmﬂﬁm@/ Révitwe 8f b3M{1992);10) as
efine erein for use in the prophy| axis tre
)of aHBundgarrdseral. eJ%naéégghf}fﬁ@ae%i“e%Cﬁme%gfe 25 g thf¥cand
noomauRd.0f e, ERiBhan{ B0, 3csiefibped herein for the

£,
rmnuf actu P a nmedl cament,” “Wher e({n t'he nmedi canent is
THheorongemys afnhae ghovaoited dxfcutrteetswseamcmbramddwemm by referepce.

LS SRS DB G SRR
MR 6 Bk i F@nti¥n @@rﬁﬁmn@th' (.%r&ﬁS' ok ﬁ‘f\?dro&y EMb@@Mx‘aﬁ@le a

composi tion conprising onpound fornmul a (10)
plasmaefiiicly-dveemalric asier \ahlph s hysodysed ctathc;hua@n eparinlaé body to

reier in Lrm s ora n st

prpfiva ety Bl Crgbel oot G bl o

(.Jrﬁe(yfl%lmi’é @, (1OhikRSyHethy N&er & ki B ehethoxymethyl, Cy to C
pharmaceutically acceptable carrier in a formsuitable

<»dﬂl@ﬂoxianemtbylaast¢aﬁm akanplepiveley kwmctéwbmblfehw esters,
tical
CLBGRTIR R AR or VRGPS

as defined herein and a pharmaceutically acceptable
carrier in a formsuitable for intravenous (i.v.)

adm nistration by injection or infusion. A conpound
of the formula (10) as defined herein for use in
medi ci ne. A conpound as defined herein for any of the
uses and nethods set forth above and as descrlbed

o o e o o M Y A NN\
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gastrointestinal system e.g. gastrointestinal stronal

tunmours, or skin, for exanple squanous cell carcinom
w@2dvenstiopoi eitic tumour of |ynphoid |ineage, POT/GB2007/004057

exanpl e | eukaem a, acute | ynphocytic | eukaem a,

chronic | ynphocytic | eukaem a, B-cell |ynphoma (such

as diffuse large B cell |ynugama), T-cell |ynphoma

Hodgki n' s | ynphoma, non- degkin's | ynphoma, hairy

cell |ynphoma, or Burkett's |ynphoma;. a hematopoieitic

[-dy U@Q‘él@fl b(Wﬁl\QLmvi I RC&ISoled-OLonSKANRY 18 sREU TR chﬂﬁﬁl@' c

enous "| eukaem as, Imatinib sensitive and
S-mehylacs mimy\ohjmrbnn‘dnwel ogé h@u&ikd)eukdaemllasxcthvl estnrs

nyel.od spl st| drome,. Bortez sensi o hy
et e ony R PR SRR bAEo TG ERO 1 e i aiiing  bydroxy
urcq{ Sﬁﬁﬁ&s%orgﬁrﬁ{mﬁé@%ﬁli £ PheyHARNEsRTs (RMh@RhE phabhbramidE cyclic
ncer; a tumour of nesenchymal origin, f or exanpl e
cstérsb)nmisamcydnmydbkyl reﬂmtsdmdydsmdwonmputaistwmduas ofestlhet the in-vivo

A G o SR AT Ao
|
a-!j(r%rl(%{]aemetﬁ&mrﬂm acétg(ﬂ{xaﬁ@{\%mmadxrﬁékflgioﬁgﬁg[@y -methoxy.

tosunm  ker at cacanthoma
A $edddtiog o ﬁf—vxcahszmblysﬁble Kepobithingsaogsiter hylréyrintlede alkanoyl,

be;%}?/édvlhgnyq;%gvlégﬂg eggg] gﬁé 8{“?3’56}??%’2 \Q?oéycarg(%y? (to give
al%?if?ﬁaﬁ% ds‘t%;)"'iﬁﬁ@ldam jyi LRIN- (@ﬁ%ﬁﬁﬁﬁﬂo&ﬁﬂ?@*f §lk5’ﬁ¥rbﬁ§10yl (to

as set—out I'n the secflo
g,nh&&d&dxdtdﬁ!b,td@kbdamfno&q@rmé icatboxetygr oup of can c ers
i nc I human greast canc

mary breast .
U HET eaaguErysopaase o dReBpatDTRLbyS P teceuticall
@é{%@&ﬁn@ IR @ﬂ%l@éhahhﬁcehﬁ&a@t accémﬁble Bslos®t ongiotinDbemst
cancers); and mantle cell |ynphomas. In addition,
invnhen isc Enesamplar an asid-addidemsaltni@ contpored pf the invgnter which is

suﬁn rlﬁfh \ Sbagl? bﬁo?’ %;%)ahn%le %ﬁ qg?gﬁigu&?& SHH %\fﬁ(thh ?({I%&?!Rglk e&r{ 1?10rgamc or
orgAMiOMNiE, tbb/émh@%yﬁy&odhﬁiﬂ@aByﬂrabroﬁﬁ‘fltsh@hﬁﬁd: Iphbwﬁpho,nn

and B-cel Il ynphonma (such as dlffusﬂ%i@@%%‘%%f%H
trlﬂwwﬁ*ﬁ) uﬁwr@ﬁﬂ% Agly Iy will b Hadferst itgon salt may be

[
X \gglr?g suta %%sfl: cﬁggpe{rms“c}éon g%ﬂggm@be M HET-1 or may for

exEmbBZ:epmbl;titumt Wdasﬁdltlpnmaatée phamgpetmnaﬂl)gastptable salt of'a

cance hroni ¢ ..d | eukem a; .androgen. rec o
coa@ﬁéﬁ%% ¢ iufo YR et Ee D i Bttt BEaL B for example a
ol & &tés@ﬂtil‘@s%m ﬁi al RBIRRANR nfe4 Q4 %ﬁ&a\‘ﬂp‘léh &Né@lim or magnesium

nmutation; multiple nyel ong; vel cade refractory

sathdrt dminenimeiabiona salhwithasorganie kase wWhish affordsreal  t unour s

articul ar| re r

Py s BRe-Rt ERulY s SIPLED RIAERES SrfliGiamine.
trigfetifi@drhine i peidend) mofsitine or RIsabaiytaskystbhsaineof
cancers consists_of hornone refractory prostate

c ancfurthepfeasiraef e insieaiomis a nhErpacsBécal FoBPeNEstomprising a
%35 of FTM%Q& @Eﬁ: RRLS lalgdv\ée ;ﬂla? Lhugi€. g/l agcﬁﬂ?ole salt thereof,
drci noma an evec reS|sta rol nt est

to@&h@ﬂ&ﬂ1ﬁpmnum&uthQ/k&pﬂﬁ&bﬂﬁuhnkmnam@npounds of the
formul ae (10) and (1) and the salts (particularly the
L- | atgcarding krnothey atpart afdlee ingsnonithere soproxided & cameerndet
F (Hﬁfﬂia ({[ Past dBiRED BV or %gmﬂdlélﬁ&aﬁ)u 1G5 BBILM sﬁglthereot for use as a
I ons, paraS|t|c I Sease, aut ol ne di seases
mémL@nmﬂultlple sclerosis and | upus erythenatosus)
neur o- degeneratlve di sorders

e,
di sede@yding HrnQHea~IPSH, Ot'f‘g}‘p‘é“’"gmﬁ’g‘dh‘trf: '%ﬁ“ag@?%g compound of
r d RisaR@RGeot T Qe ift/UWBove for use as a

F?ﬁﬂ&%ﬁfgkgggﬁggbﬂggd%@qgﬁg&Fornﬁ | ae (10) and (1) and

the salts (particularly the L-lactate) and crystall|ne

forns thereof could also have clinical benefit in

transpl antati on and i nmunosuppressi on. The Hsp90

|nh|b|tor conpounds of the fornulae (10) and (1) and

o I .. .
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The Hsp90 inhibitor 17-AAG potently inhibits
proliferation of Bortezom b refractory nmultiple
woy@sosmaicel | lines. Cell surface |evels of | Gel/BBand 004057
I L-6R were also dimnished in 17- aag treated MM 1
cells (Mtsiades et. al., Blood 107:1092-1 100, 2006).
Autocrine stinmulation of muliyi.pl e myel oma cells, as
wel | as paracrine stinulation of bone marrow stronal
cells with I'L-6 is al so dimnished through
I Y 3
me g#‘(ﬁ%g?t*g\r yte}'{/ménpdt a Lh%y t«?nﬂ&gat@{] 1116061 6ﬁll(n;‘](1le¢)1f§1?cg§*1r type 2
uhﬁﬁnﬁounds of the fornulae (10) and (1) and the salts
(particularly the L-I|act.at and cr. [1in
{ herupfraarp i ds s i i (R PHEeLIRe Y Gagnbound of
Foﬁﬁﬁlﬁ?ﬂto? Eﬁlmﬁ%y&n&){? 8 8cehBlelid]: Mekréd tﬁﬁ?ﬂ@-“d?épa@d‘tlon ofa
pat | ent second I'ine nmantle cell |ynpho
mddicialeantor rommidotiefki dissis¢ puphedahrosglage K, Hawahdllemrypc 2
%ﬁonchloloalveolar carci noma, advanced non-small cel
dig @ cancer, breast, prostate and ovarian cancers and
non Thk'@glgl bithcSis kM%M%ﬂul@f&ﬁtaE QipRh@sdcbtaal &drig¥Rion for use in
t unour s ST) G ST 'di sease particularly disease
thwepwndent on gromﬁh factor activation or

8?’535?)&&5313; t|8|(,)ard et %pgﬁ ) %gegﬁﬁﬁgtﬁggltl#ég &borgsyified a method of
trelihGER mbanel 'dtsedns@@ legstRiallp Wiabates, b’}@tdnhhiilehﬁg ah ettectlve amount

Neur odegener ati ve di sor der s Huntlngton S dlsease %b
ofiagomppwieshe s mula (Nearagtieresrsrtigallyscernsalgalt thereel fp2 mammal
mrwéfﬁ §£§u%&§@5pent GA inhibition of FBp9O and the

up-requl ation of Hsps are effective in

pr e\ﬁaﬁbtd‘@ ll@uiﬁbthﬂgispectp)lt tegireseagigragmhitiare isproededthaluse of a

cells, (Slttler et. al., 2001 , Humap Ml ecul ar.
cogpairg elstorpa (1 gr a %fmfgetl_tl’s‘élﬂ-i%%‘)agle@d! ﬁ?@‘?ﬂ?atpf Bratgent ofa

clinical benefit in other diseases

(h§$§dg§¥g?%%ﬁ$§§g?gﬁng e.g., CID and Al zheiner's.

| nf | Aamosting tp atbtenswpectiof thetsegt Rhentivatthérd isprovided the use of a

AR P S TRt S AP ot

tygé sapettat e HSF 1 fromHsp90 leading to the activation

and nucl ear transl ocation of HSF-1. HSF-1 subsequent|

act Spaeitig discases avhight hanbe teatest byt deomprid orsmoposiirn of the
mYWZloP ér%cl cget IH; H gﬁucg eflﬁtv mol‘r?rb%SQ Ig%glgtﬁéd%g éﬁ@&ﬁgodt% serious
riskastely peifly @i aht poRntalad tradt. typeZQOdyslﬂpnhmla obesity, insulin

Mol ecul ar Geneti cs, 2001, Vol hP 12 1307-1315).
regigands; Bstabplic yRdporae Kpishialtesh Hl‘ﬁPieetB “f¥%ppaB ki nase

(IK t

E} @%&dsyﬁl dR&Oe Rdfys tﬁ%g%elgﬁlétﬁw asthléﬁacah%e %zf)c‘?i%@!i a4 #potential

“ DiﬁbdsBy’i’ mrget (] b@neﬁtnalbsthr[mpbetcﬁmrﬂabbasrty)l é&tﬂs,rvgcwrdmghe another

rod ti.on of o-infla ory cytokines (Yeo et. .al.

asprs0 8! HedRHRPBItSH ff%%&%ﬁn aFgmpesat § F %f%ﬁ%ifl ord
hEﬂﬁa&hﬁ@dliy'—&c)éeﬁﬁbl@Ezﬂt {hefeb R Be Yrdparationko aen&ﬁaﬂfeﬁf foPe in the
I's al'so reéegul ated through inhibition of p38 MapK (Wax
cathinal trgatrﬂﬁﬂ?s)r pRiventiaat, pamticilotly tragmeno of diabgips Buijobesity.

550 At scl hat. infla

and ?qo eﬁl‘lﬁifcg)t tb?]{nrvgnthnotﬁeére '%prtoﬁléie ni ttllé'gtiéit Bn
uﬁt’ilﬂ)uﬁﬂ QEF&%;LI[Q ) 6f a prirRRACcAkDAIRSCEpaBIiss!t (Hte@@In @le preparation

U cag Sci ., 887 %107 1- 10) and it

oth:a‘@abezénumf@p@s énltheesptmanh oopravension et abesibit oant i gen i n

caro h er osj ; S

o Db Bb O RG99k TP hothr [FUOLRLRGL g e e
cabif@l tr@BhentiEobedty Wna dideRs Ejdfiihﬁfmsﬁ@nfg anatteatiat ardount of a

at heroscl erotic plaques but no specific antibodi es and

T cells against Hsp90 in the sera of healthy patients.
Therefore, the Hsp90 i nhi bitor conmpounds of the

formulae (10) and (1) and the salts (particularly the

L- Iactate) and crystalllne forns thereof shoul d be

Y Y | g, .
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resi stance to a cancer drug. A nethod for: (i)
sensitizing malignant cells to an anticancer drug;
wd 2do¥/0shievi ati ng or reducing the incidence ofPCT/GB2007/004057
resi stance to an anticancer drug; (iii) reversing
resi stance to an anticancer drug; (iv) potentiating
the activity of an anticancey-drug; (v)delaying or
preventing the onset of resistance to an anti cancer
drug, which nethod conprises admnistering to a
: o : ! aBle ; il @lnmal in
O e L
ne@osrRuEIse&UAcI Ni stering to a subject in need thereof a
conpound, of the inventio

) v gﬁ.mnich nethod is . dof
chaPaearding s anaiher pprechpE R Leyeptotihgty ¥ BoMied dggmponnd o
cof of RbhiECRTRRIY LA pApRsak | BietfR above for use as
B e

medicamaseos trattme nror poridintioro partedlagy datpyenHSPIBsENR a

subj ect undergoing treatment with t her apeuti ¢ ent
(sudreerdmio v asrest o Mgl HROREET sl g the
tre%@n%%b@gih&% ﬁ(ﬂnihr%?eﬁﬁlggjn%?&c@veo&m&Uﬁlda &mpdagd of Formula (1) or

I nventi on, erein the disease state or condition
a phedhatetitaby-abspodld slitthaeefetost wpmmal ingfeed e5sush isanand
the said therapeutic. agent. . for e (i
sen 'Ompfr‘ﬁ% ‘?@Iﬁ)‘? ’é‘ﬁ%&rﬁfoncg?}i e ?aélgtﬁgrgﬁ%qﬁ“g@grt}%@r& Sdent :
phbdflaclilc@Mi Rk eRinSIE bE@UEoNBvdTeble Physikahal/ef pharmacokinetic
resistance to an anti-cancer agent; (iii) reversing
promsticstandior loxisitPrefie] - cancer agent; (iv) potentiating
the activity.of [ - , ; , ‘
or evane P iEs R Bt M beARE Toim b A Ror
exaﬂgl&tas taMidts; NoZeagdsobard orpsft sasulas miqnéss er dilgsispersions, emulsions,
_subj ect undergoing treatnent. wth sai.d anti:canceﬁ
digpgesihle BowdsTH BUSANYES: SHAPE AURIRYISHACT OPCHEH AT FHIMR GRS creams,
i 2BCHTy d PiREEnsHASE F&tQldRinistration b
cnt%%ﬁ%ﬂ@%%cﬁ}?%ogn anpf??gﬁggr aggﬁ?,_gfich nef%ghmﬁ ? _
inkdatjmi (fesxadpleras attmelyndjvided powddsjosediquid ageasel)s fee pdmiisgration
co und of the jnvention, which hod i S
brcRa ke (ersomg ete Tsbefieiies PoR) ST plemsial agiginiggtion
(fGExbmPRAS & stetiliCatfucold G (1 o Rt 0TS iMirdvending subicolangiusal
activity of the conpounds of the fornulae (10), and (1)
ingarduschiar enintramugeadaridesing oF 9s @ supppsifosy fosrestal glgsing). Dosage forms
crystalline for hereof, e.g. as inhibitors of
ﬂ%@%@%ﬁ(%ﬁﬁmggfégééﬁng usi ng the assays set forth in
t he ‘ExadRIpositioe efthe fnetnttomanmy be dbtainedby barvemtional procedures
titration calorinmetry (I1TC) expe[Lnents ﬁescr%ged in_ ..
usineggsventenalRharmeeeytical cpriprnBav el kKviigthe aty Tas gorapositions
i ; ' I Vot 0P InoRCEdINrng, sweetening,
SRR P B b SRRl o S e o el soemtnine
flgoliing and/or presenmtiob agdnes. Kd val ue, and conpounds of the
present jinvention.hgve a Kd value of.less .than 1 . . .
I cr omaplarmbomrce i ar ol Pl AL dtiop pctude. for
eddi®1d, ¥ diREn@ShVAs 18N RIitR dald¥nde Sal@in 8%@%6 dr bdlcium
an-assay can be defined in terns of the I1C50 value, |
caabehateh grapolapog mtsdishteghging ragents sush a8 getn stiadeoralganesg:id;
val ue of less than P.1 mcronolar ,hERG |In.the. | i
oigdogaedin it s SBren FEFSTOra B0 Sy e N Rsalh g pari acid
ot @IcP EreWr(/zhﬂié%‘gEhtg ERMas a1 bhplop@l g dibebehoawRsnd anti-oxidants,
e

di scovered t were inplicated in deaths caused by .
suvhas bsavetli¢ avidt Tablet tormulatorsubakriensepyd poeratedgier & modify

side.effect of, these drug: : evel o, onPlithi
o5yt B LS e e P ARk
heart cells. The hERG channel is one of a famly of

pot assi umion channels the first nmenber of which was
identified in the late 1980s in a nutant Drosophila

nel anogaster fruitfly (see Jan, L.Y. and Jan, Y.N.
(1990). A Superfamly of lon Channels. Nature,
345(6277):672). The bi ophysical properties of the hERG

oy

o e . a =
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a conmpound of the invention as defined herein. A

nmet hod for the reduction or elimnation of painin a
weadosestii{e. g. a mammal such as a human) suff ePCTIGBRIVGIV4057

pai n, which nmethod conprises adm nistering to the

patient an effective pain-reducing or pain-elimnating

amount of a conpound of the jnvention as defined

herein. A nmethod for the treatnment of any one or nore

of nociception, somatic pain, visceral pain, acute
Uasﬁﬁa;ilﬂt:stfr‘lmt?z(yt.por‘?@hﬂprobcy fh@h’@lﬂgﬂﬁ{ B/ . gﬁ"g%%c&é lpé?l%t%r “ase, using
“operative pain, pain due to hypersensivity, headac e,
convthtiamirabaiy jgants afd preudtatdsoyeltlanival i 1,n thkyamenor rhoea or

i nfection), neurological pai nmusc k | etal pain,

can SRS IEPBHICH AT Uty MY Be ) e o5 o, i TGP I hich the

t

ofRaRG st A ShFan kLo RupR ??Q*ag?ﬁ‘r%53‘5“”%%“?%“:‘6
calichmeplidspimtasr kiefinnedisiseft gelatin cdx)sut@mnowhuthoh‘xe ddtize ingredient is

|nvené|on as defined herein, for g ln t he.praphyl axi s
miged Wb ARHRSRE AP stre@ean ol Red Pl er SN BHD1 axi s

or t‘[q%@&ﬁgesr\gpe%lo% %&1&%1 %lr&oﬂtaﬁ%é ﬁmveﬁH@@dl@ﬁt i@ TR Phvdered

(e.g. human) conpri ses adm nistering to
fomhwgpthet wnh oge Dhmpa:pﬁemqndmgldgem fseclt assmdampunt of a

onpound of the i ion as.define
cogRpRHRaeShbame My SRl pE ALefEyimEanahEelupest spdmateinate
poﬁyvﬂ@WpORBQ&&fét SMUE tragRahth and cilt ReaelafisREGYESN WatBn@ligents such

reduci ng neuronal damage in “a patient suffering from
as éqtrtbme)r conderatinatimednctaripniadedena giidsi vitlofaith geids (fopexample

at| Ctl tie

B0lsn® B elsd el R R e AR SR Wigng choin

ah@ﬁat& dk@ﬂibl%uﬂﬁ chmlblh Geptideadthpibnasy ceirohed chﬁdealsanioﬁ\cproducts of
t he manufacture of a nedi canent for, the Leve n or
ethydengoxidsrvigh parfialiestsrs darvgd Bropyfapy asidsprd 4 hexitol guch gs
a
poisRE iy ehfor AR foofta3dr Rl AN Pl B AR ide with
lowy dtmiroaidhetioslcshols rtdneaxamlplemep@dt@nmymeowcaﬂamleer condensation

h | . and, fib . d.
PR B S b cnbrle b Ry ARk such s
poiy%ﬁysthylene %rbﬁéﬁho&foleater SK&NUEnsBASH FdlSCtabt éthilknd &ide with

stroke, for exanple ati ent exhibiting any one or

pantinl estﬂnssilerlf'eli:ftr@nstatgeal and l&xmhavbﬂkmearfm ﬁfanmlmmlmhylene

t.her oscl r05| arteri al h |on e

soRBrRT s Raft 4 M Al plper BRI aTmah AFhShoror
présJ&ﬁvaﬂK/@V@ﬁﬁH Aet9f of BEPOL - ﬁi]tir@iyb’ehﬁdht@fanﬁ-toﬁ(maﬁtsl(fuch as ascorbic

patients at risk for stroke, for exanple a patient :
ﬂc&)m%wmggagamy heuGRE PSR, H1A40T SPAEEBING I5ENtS (UEHRY FUGHASe:

tion, atherosclerosis, arterial

ba%@%gﬁ%eﬁg iabetes, hyperlipidem a and atria

fi broily atspm;ommayrberfetdndded byrpuipseding dwiactisd mgradg:nt m a
vngetﬁfblhe Sp Ehldg q%%@aec %\%glfqlpl?l[%rfgl gcr:sg uqthﬁletac c%g(?rgllrt]hll)oorAn a mineral oil
(_s&ﬂ\%%ﬁﬂﬁlhﬁraﬁlﬂ? TRVGR duQferndndl ﬁﬁ& REH BEERI DAhfREniHS Sed? such as

t he prophyl axis or treatnent of di sease state or
beepwak, hadrpanetin at edylnlcadhot y%\lvwnumrwdtsmnclkamg% 6t out above,

The use of a c oun f the .invention defi
orp QP R IR R Aed (oG & PR Rr e R T hese
uﬂﬂf?’@*ﬂ%h@h hp bO rprés&%@@ BE e 2afitdn G 82 AR oRMUAREUOK as ascorbic acid.
condi tion nediated by a cyclin dependent kinase 5. A

met Hddpdreiblet W@rmﬂﬂrm&e sgrtaltl¢ Butprepatation ofag hgueguesuspension
ition di ate

b}1< ﬁg@é@%n OPWH tet penjera cantélghtbcl; lvc 'ﬁ’dﬁ%hﬁlms Spcr w&h a dl%persmu

or&@liﬁg:ﬁ chil sﬂﬁﬁﬁd1§1§@g@@tlrl@()mmﬁ&ﬂ%r&@rmﬁ&d f&Mﬁ[ﬂBlb Qﬁ;p@‘émg or
def |ne her ei n nmethod for alleviating or reducing

the incidence of a disease state or condition nedi ated
by a cyclin dependent kinase 5, which nethod conprises
adm nistering to a subject in need thereof a conpound

of the |nvent|on as deflned hereln The use of a

o Y a1 o, . N Y
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neur opat hy, other than Al zhei ner's di sease,
Hunti ngton's di sease or Creuzfeldt- Jacob di sease,
wovkioshsaret hod conprises admnistering to a patPENGBRIVI/004057
need thereof a therapeutically effective anount of a
conmpound of the invention as defined herein.
Anti-fungal, anti-protozoal_,janti-viral and
anti-parasitic activity Conmpounds of the present
invention and their acid addition salts and
W 6%1[%1 IUQIII'[S HQL?MLEEI{@HJ ll‘le q‘lgo‘l l\%Ylﬁ)llzﬁn& Ibt lﬂﬂg@lﬂr g nYuxttMned above.
SEprotozoal actt and a ti-parasitic activit
z\ddﬁtuﬁlalfé‘dc ipllﬂlw such @Brp\@d:mldﬂn@fﬂat baingmndrbloann@ngnts efau lalso be
in treating infection by pathogenlc fungi, protozoa
Presflf- par asites where infection by the pathogen is
nor -
repda: PlaRBSARICE Gl bne Dl APhERI HEPRRDEE i@ form of ol
mmtm@mnd;mmf Thbeil§ phasaInaay(He)a wmgdtabl@bnlgwbps otihepidof arashis oil,

deflned he in for us nti-fungal l es.
o P PYISEe [iid PR BT RE OF T T edng itable
n@a;]@fn [feO for‘g)éﬁﬁplle enatlgﬁf‘}dbé’@nshﬁlﬁg\hﬁsss@ld @b o @ acacia or

ns and Cahdi da tropicalis:
gu@r tchgaomtﬂu:mamraibemcemr@mwsmnd}rwcb sosyadeans bfcithin A esters or

B T RERGE R AL R BN SFARA eg BFE

- mARBRAEG) hid&nAbaigfion pMdGEt@%Pﬂfelémﬁﬁﬁﬁll esterS Weth el lene oxide such

M crosporum cani s and M crosporum gypseun
as Pplydsyatinenet sorbitapaeonesleateT b IsopiRjers inaydeg @atudy syeiening,
yton eguinum Tri chophyt on nment agr ophytes and

tL*PW@HﬁSﬂQ?ﬁﬁ“@u%? Epi der mophyt on fl occosum

Exo Fﬁyklﬁis&n&\@ﬁﬂeﬁhhy be Ftfaildtedw B eet@misgisdenasutiusaglycurol,
sol ani; Sporothrix schenckii; Penici I i um speci e
Prepyencealy b IPEI ok iAgRA IS G ficroseapRbAN pisa capaigjagicmulcent,

pr%fﬁ&@?%ﬁ&b&mr%‘éﬂd/d‘arrc@loun 'é%éﬁ?Spo“ um prui nosum

’hspori speci es eci l onyces variotti; _
yeaslis, phﬁrynacemmb bmp}mmmammyyd@éoeae tieeviosh @€ a atedle injectable

Pityrosporum s CI s ,such a rosp orun1o bi cul are
aUFRHSIF Y)Y 496HS ffemay pg Eqr@a i Bg‘@. AR Rroggdures
us gsanQ)lr ﬁﬁﬂ@of%ﬁ@%Hﬂ)t@bHﬁfb dlsg&@»fh'gQJr QR oSHRBAs 88d suspending agents,

acoccl di ol des species; and Bl astonyces species. 1In

wlambhh@rbeemmdtlwmdtabovh eAustwémmmtabkwmwad@pndmvp%iﬁmbl%a sterile

m)ﬁ&aé{er?o;lglpn QL éusggrzs‘éand Sri.'loglt §§18 g)ﬁren er. ﬁ{ye ccg?gblg ?{lué}\??r solvent,

foP E:XngAOR sblBGdIRREL,3- beayi&ﬂBpsorm cruzi; Lei shmam a
speci es; for exanple the L. donovani conple
dond@gﬁposntpnp HOTAYOU PASLIAfRN t[y @hzg@tggq may bR the fﬁg;{y fgeonventional
0 C
prgssgﬁ%%égéoggﬁ%faﬂhg@ dlﬁienger llgg iaca; Eégn%egﬁlﬁg%%%%s&
conelifithg fihela dividel ddhie (Bmlhgﬁirdtspl&ﬂsaﬂnheenwbndi aémsml prepablants such as

vc(lsa%ﬁg Iﬂg(zrm%( o déocagt%glzs :glrl en%%z?rh(g}sdéqyal?ed.% g%g:g?rgg!ﬂldlevice is
Logl nggglﬁt%eﬁ?agg% fé)c&ﬁﬁgg@ac‘ m\é@gézf‘dé’/llahﬁfy JfActive 1H£&Bi%ﬁt

ntion provide$S conmpounds of the .
f or nEdrdurther itathdnaubgamlmpsuhhel thefrealer Weéferred taehapiter 23.2 in

VB BB S0 EIPRL A Rl o

B§ngﬁ p@[%a@,%g@rrésg iboarbri coi des; parasitic flatwornms such
as the parasitic trematode worns, e.g. Schistosom

rransBm anthiet dtracsine |ntgnuia¢1§®hq®umnnd3@dq witlepneaprirgere eacipients to
oAt ol eseP WO ELaRReavaR Lt b bR botifeals and e
pRAOASH Hhe HhsRaRQrslal €oPéxaaipid Iattbr@lﬂlleﬁtﬂhhﬁtfendldﬂl&m aral

di sease state or condition due to Plasnodi um

fal ci parum), for exanple a disease state or condition

characteri sed by an anti body response to Hsp90. The

use of a conpound of the invention as defined herein

for the nanufacture of a nedlcanent for the

T T Y Y

I | o
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forth above, and as described el sewhere herein. The
use of a conmpound of the invention as defined herein
wo eoosoba1manuf acture of a nmedi canent for the PCT/GB2007/004057
prophyl axis or treatnent of any of the disease states
or conditions described herein. A conbination of a
conpound of the invention aspyefined herein with an
ancilliary compound which is an antifungal agent (e.g.
an azol e antifungal agent). A pharmaceutica
zulgﬁ’xgm 1*85 t@Nuh QR 1113’69& afly G&m‘auf&i empIBe RV &M 8% f active
herein wth an ancilliary conpound which is”an
qnanubﬁmngakdagénnu@@ngnm&nmazohenmnmumumgaﬂeagpmnw\Wn¢hnuw
d of Lg vent|o$ p erein .f.or
vy Bhe by torBaucig ot et el Rl SaFiaPuliftndSges tni
fofrESht @ﬂ@ﬁll? Qoﬁ‘t%n%%ht f HB9ShbAGS0H gdHah bRl igR@lent.  For
agent or anti-parasitic agent (preferably an
tuahrtrlmﬂbungain caglémtgs do\dimistragereasbDosage &mpmm:s theTiedey gsereterred

th
oo B O BER SR e IR A et

Cididbhn®? FARbalfBUAeH! PagaRbn PR1S 199 Ot 0zoal agent or
anti-parasitic agent (preferably an anti-fungal agent)

to pﬂ@vsemot theedhse éordheraw@e seprophy ldeticpuspersnef peompound of the

resi s he anti-f.unga
F o&@gh(‘i oY lerh.{ufra AL iaﬁocgdlg en{he ngﬁ% ar{cﬁgg%rlt ?{h%zcgﬂ{imons the
ag@fand e@wm@aﬂﬁmebmmemtanafther ©ateSdfadfenitieatidn, aucordmg to well

anti-fun agent in a patient (e.g. a human patient),
kﬂmmﬂdﬁl ‘ﬁdﬂ“&@#ﬂﬁises adm nistering to the patient a

i, iot BERhPBORA it
oGl ST LARAE 0o o PR puposcs

wﬂl‘ﬁdnelfalm dahdagenekd a(mthaaa dailypdusadh e rm’rge fongramoplo). 2amg to 735

defi ned hereln A nethod fqp the S
Mg PRl SRy WIBhtAP Fespives eengk ren 'ﬂ‘EYf%%‘? 3‘(?5% n general lower

dds@ﬂv%?&cﬁmlgfste?e@%ﬁ&?asﬁar%t%ﬁro%fe i§ eRidy@NTRRI ttleREmPY, for
h met hod conprises admnistéring to a
msrmaqneost adminiséretion, aaloewnin tlae vogbifaatiaowle 0. Samg mrﬁbm\gmeokg body
i nvent i as d n.w.th. an
wiiaf il Gt o8 Bocth i ity B hirtio A B Al R8bse in the
raﬁgé ESSRailpfl 6.50hg &PITinkipenk grestiyas€ightoyilllienRed.i Ordl Béministration
evelopnent of resistance to the anti-fungal,
ishewevgpoeteedl or anti-parasitic drug. A met hod for:
(|) e -2l n
TSR PP 088 BELRRPRL BB 8 I s o
m(dohibnr&klbﬁWlﬁ;tdrﬁg)r @for¢ 6t¢lulcslulb§tahd’®e ahdor denments for the indication

resi stapnce to an, anti-fungal, anti-protozo é?
bei ot v ConKpiTh dreatment iy b geHeye G A At birt BukaneHs.
e?{{]é\;tla‘i s Lnateaz{atrﬁml@ﬁm(ﬁzd?@lle Rlivalfal cRRPGRRhE 0 tHltH iment.

potentiating the activity of an anti-fungal,
Samtliangnstteamaint owry dain a gaglagatilétor dr sqparate/fbldts) By exgmple in the

reventing the set , of eS|stance t fungal . .
uRPt Db shmabFZey iy et BRRTEY e HEGatesories o
rCRRPRE- Ses adm ni stering to a subject in need thereof a

conmbi nation of a conpound of the invention as defined
lherehnuﬁwaﬁdh$uﬁﬂﬁmm@5aﬁ£ifungal anti-protozoal or
raS|t d for t t

2f oSty ol ShpREn et 8 SpRRlTindime.
gMhieB), BRINARY ResRIESeR0Bd IRk hplkireithglifida, midyligit);i n
need thereof "a conbi nation of conpound of the

3} ndgents Bat | aBPTQE*F ingeetin leti@ orgxemplerlinentidyt w@s\w [V mhibitors,
qﬂﬂgtpqng%%ﬁs or anti-parasitic drug, which nethod is
Wehdract &'z by the absence of drug resistance. A
met hod for the prophylaxis or treatnent (or

all eviation or reduction of the incidence) of a

di sease state or condition nediated by Hsp90 in a

subj ect undergoing treatnment with an anti-fungal,
anti-protozoal or anti-parasitic drug, which method
conprlses adn1n|ster|ng to the subject a conpound of
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deficienci es who woul d ot herwi se not be infected).
Particul ar exanples of fungal disease states for which
weoposnas of the invention as defined herei n PERGB2007/004057
used include: Dermatophyte infections such as tinea
versi Col our (a superficial fungal infection of the
skin), tinea pedis (Athleteg4-Foot), tinea capitis
(superficial fungal infection on the head), tinea
bar bae (fungal infection of bearded areas), tinea
4ycor @1%(1|iﬁ sédsHRER ackRE SEABRL PP ARBRRMA a8kists BOLESImple
“Mucosal Candi dirasis such as Oral Candi di asi s,
piesiophagtd wsightizMagyi mdlagednditdicambmed PPARagiand gamawp
organ candidiasis (e.g., fungem a, endocarditis, and
A®YBopht hal nitis). Crytpococcal infections such as
5) Cr Yy QAR GKA Im SR OB ati glucblePaRRtAGIPSafple metformin, fructose 1,
Bl astonycosis, a fungal "infection of the |ungs and )
6 osphasihotiad [nhiltitees, ghicagen pheasithory [esginfabitqrafudradgem sy tipse kinase
. tients with weakened i rmune systens or under
‘“@6@%?hent with anti-cancer or anti-AlD drugs, for
6) X anefitslRYidhEV@ rERditie Asbptianof §10VRSfdeen the intestine (for example
Aspergillosi's. Aspergilloses such as Allergic
ac@bosethopul nonary Aspergillosis. Aspergilloma.
Jntertrij infecti o ' - | L )
Dt of eep Gy R HE TSI BIOT N IGSE by BRABREHSORT sy
8)undenrdEsigh&bio taat ihe complignionnoBpre whgedincherdygaemsd Gor example
é;ungal i nvasion of the tissue of the foot, also known
aldpse pasyetase NBIVItPTS):Cocci di oi donycosis. Micor nycosi s.
0)B! AL AMUGAR! 8o GROlD! SRR SsibREATDRAAMICOST S
Coni'di osporosrs. H stoplasnosis. I nospori dosi s.
10No c A dli- ey IspidRaria agatts swohys dEVIE-CHdmedsictakd mbibgtors (eg statins);
Monol i asi s, _Sporotrichosis, Fungal, i nfectio f .
PRifq peqiiss (fihgates. S eemBraEiidn arad; S§Q%ﬁ%ﬁa%§§3f>§?t¢/r%@ﬂ%):
he. . k.ot 0z .
e RERRHRS: lpr e S0 20, s Ao 5 ssrption
inhibito (B AP ahd acbiinic yidahd adogespuasio sndslowhrelepsedomnulations);
i nvention nmay be assesse y, conventional .meth - f.0r
LAy BeTiRAS Y g ﬁ@gﬂ% lﬁegﬁm W@mtqnﬁﬁalﬁmi?f%lﬁa REB infiBlrors (g
- an . . ; 00 nhi BiLL
R GBS (o, R, DA e A arkddonitls e
ca@@erdith) 0t anfagonivds inad diuesviecigads (c@f fitrbseniidey bonztiniazidey
rove useful include: Chagas di sease | Cer )
128( t rjasamestasisimeduiators such asprtithrogiboncs, agttyatsys phfibrinolysis and
angi?[a?tsléttageﬂzg;% RYUBa G4, fact&1SLRnhbHoss; facBorNAMRMhibitors);
sease-caused by the parasitic roundworm Ascari s
arltiphinsiétogente $eg. adpetis vhapidapsély antiepagdilentagleepadingrdi Lby molecular

parasites of.the genus .Leishmania. Toxoplasnosis - a
Wﬁ&ﬁ%ﬁ?&%&“ﬂ ggggégggﬁ§$ﬁ“by the protozoan Toxopl asma
lgond)\%ents* whlchiadt.28958 @8 lastidiBiol BREk4IM) and @ di sease

aused by the parasite Schistoma mansoni .
149r i chotrirflaasiatory agesexwvah lay nen-staepidal petitirdlagueaderyciuge@s.

by. the parasitic.protozoan Trichonopas vaginalis.
asgfir 208 MaTo e BB GResbs 1 SRAREIA: e

I nt r RARAIAL Yo 8REhdrABScObt thBbfesamiveaadd Mdse ik pfotdaddndividual
of a host cell with viral RNA/DNA results in a
camppsmdgpriodicadeadiend eradyets if the dixpmples sehavt Belpwapd salgssthereof.
towards ke iFal . nrotej by, t [

o it b R D84 SIEBHSL Ry ARl any proces
RW@@LHGEM{JFQ&W tohk@prepiratdn e atletaspouintls bsstheturayedlated

that one tunction of the HSP induction may be to )
copapauatls.j FrncHenal wapies imayhegrotsriad pl dRpsgedtd peiee singpntional

| spof.. ! LI gn-.. LAt ei r.at | ThdRGLARAVAL | “eting
T e B Bl L e R o pytectng
et al.) that HSP 90 inhibitors can bl ock vira

replication. Accordingly, the conmpounds of the

invention are useful in conbatting viral infections,

for exanple by blocking or inhibiting vira

- .

o o o o oy o, o



Par anyxovi ruses such as the Measl es (rubeol a) virus,
munps virus, respiratory syncytial virus (RSV) and
wae aeigneold? st enper virus (CDV); Togaviruses SUuBOT/&B2001004057
Rubel l a (German Measl es) virus and Si ndbis virus;
Her pes viruses such as: Herpes sinplex virus (HSV),
for exanple HSV-1 which causgs fever blisters (cold
sores), gingivostomatitis, herpes keratitis, eczenm
her peti cum and HSV encephalitis) and HSV-2 which
arotl ng%fas AV gl%r% n‘i:ﬂg@o? §)r191Q§ n a&@tll:le(?ema&éz‘%lgﬁgseev WXSG‘“QW and
P. (GWZ\’O/utsvwﬂt@tbctﬁx&L(Sﬁﬁtpﬁlm (Olkremp@ynthesxstgémmtalf,dwtam dail Wiley &
yndr one and shlngles Epstein-Barr Virus (EBV)
SOWhm&N/Xaﬂ%é% i-nfectious nononucl eosis, Burkitt's
l W@c@?&?ﬁg tﬁéﬁ%‘hﬁﬁ@ﬁ%ng&ﬂ})mﬁ@g 6FFo MW@%&V&J&%& a turther
( , €.0. n cytomegal ovi rus Human her pes
teatiire 08 tHe iidomn.) rhtmcchrduegmestuehamswﬁamistbb intventi@y there is

roseol a i nfantum Human herpes viru
Projagsslsy pr@C%F%%Dfé@@&E?f&?’eﬁp jad o gFWﬂE“W&r&P)‘& G RYjises a

prec%ssf @%‘ dh { \ﬂtek!?ﬁ th%aJathﬂe§£re'E?Ué’tw@d@@re@@&'t(ﬁﬂft& Q@ffhounds of
associ ate Kaposi's sarcomm; Papovaviridae such
Foaauh@hymhﬂsvﬂmu&sa@duhdhan papi | | oma V|rus (HPV)

Par vovi r uses; XVI h .as . Var

(a3 FRaF 0 amaciekgt: Onﬁﬂggmm g‘éege(gﬁ%wag 5?15 P essu\} |(dr §rsr% ound of
FEMMRSI U WRErest RMBlak Uk Snad for forfMa\] ), orddprecursor thereof;
Retrovi ruses such as Human i munodefficiency virus
(H'V) which isr Psi bl e for acquired i nmune
defi ci ency syndro ( XFB ,(%hd Human T-A4yRphot r ophi ¢
virus (HTLV). Particu ¥

whi ch the conpouyrds of e iAvention may be/used

i ncl ude her pes @ pox virus, Epstein-Barr virus,

Si ndbi s viruswfaq .QKS{US H 'V (for prevention of AIDS
devel opment in H V-infécted individuals), HPV, HCV and
HCW vi ruses. Th%ﬁ jral infection may be pyper than an
infection with hepatltls Cvirus (HCV). {he activity

ofort he conpounds of the invention as agents for
bl ocki ng. o rev I | icatiqgn.i.n hgs
(bSregihnciha orepud ObEqtfula ) wis 88?*8?%*13@&?%“‘99("“
accor dance Mﬁth standard proceduges well no o the
skill ed person. The conmpounds of tRe_nv ny be
used as the %ole)@nt|V|raI agent ‘

I n conjuncti th other anti-virgl 4ge ,s such as
acyclovir, ganc|clovir, oseltaravid (Tamftlu(r)) and
zanamavir (Rel enza(r)), ang Q, ri mant adi ne,

adefovir dipivoxil, interfg (e, g. interferon
al fa-2b and pegyl ated i nt®rferon B)fa-2a), |anivudine,
entecavir, ribavirin, fanticlovir, valcic vir,
vaIacycIOV|r aZ|U6thyntd|ne (AZT - Retrozy (r)),

R Vi 0T S0, A o M) o

isai lsoigptolip fantaviatein R' antsrdeinedafor tmrmutd (;b)rtanaaf precursor thereof;
nelflnaV|[, i ndi navir .ralte, .onavi

proggss ARhsoHIdialiq beoprsQmplishad iy i e teiigh Ay Formula (VID,
wRAEHRBL b gpotuftl"i\g %‘r(ﬂﬁ‘)\’ds rherelfw&{aifééwt&% foffeMred b@R&ter hydrolysis and

anti-viral vacci Accordingly, the invention
arhide ttoreation d»ylpd(wdureAdcsonmcheldenrcmndaNdeomrtd thyfse skidled in the
i nvention as defined herein with an ancilliary
onpound which is an antiviral agent. A
phar maceuti cal conposition conprising a conpound of
the invention as defined herein with an ancilliary
conpound which is an antiviral agent. Pharmaceutica
Formul ations Wiile it is possible for the active
conpound to be adm nistered alone, it is preferable to
present it as a pharnaceutical conposition (e.qg.
fornmul ati on) conprising at | east one active conmpound
of the |nvent|on together mnth one or nore.

. e oy



A drug nol ecule that is ionizable can be solubilized

to the desired concentration by pH adjustnent if the
woleasglosoipKa is sufficiently away fromthe fornedBGBOW7/004057

pH val ue. The acceptable range is pH 2-12 for

I ntravenous and intranuscul ar adm ni stration, but

subcut aneously the range is i 2.7-9.0. The sol ution

pHis controlled by either the salt formof the drug,

strong aci ds/ bases such-as hydrochloric acid or sodium

hydr oxi de, or by solutions of buffers which include

but are not limted to buffering so LQns Qﬂyned from

gl yci ne, citraéﬁ, agetate, nualeate, g

hi sti di ne, pho tri s(hydroxynet Ni.nonet hane

(TRIS), or carbon te The conbimAati an aqueous

solution and a water-soluble q

sol vent/surfactant (i.e., a cQs

in injectable formul ations. e mate%)soluble or gani c

sol vents and surfactants used in injectable

formul ations includ but are not |imtedVilD propyl ene

gl ycol, ethanol, polyethylene glycol 300, polyethylene

gl%9col 400, glycerin, dinethylacetani de (DVA),
((.N‘E@&tmﬁlot aZoRpbhl d)mﬂﬁm(aNWH ) Wrar% Mﬁ‘d of Formula ([X)

di met hyl sul phoxi de ( Sol ut ol Cr enophor

EL, Crenophor RH 60, and peLleorbate 8Q+
formul ati ons cap— ua ly be =%
di | ut ed pri or t tion
et hanol , enppx Cr enmophor )
polysorbate N are tﬁ% entirel ys"organi c water-m scible
solvents and surfactants used I1n comercially
avai | abl ei nj ect abf\gifyor mul ati ons angxgan be used in
conblqatlons wi th each other. The resulting organic
wheseifnif d$ R &18 Ingresoupseran| qrgqﬂonmaé'@c Epagqnd aad 2 Yzlsfaohlyairwl group or
1 i nf LG
X! 8 alnVaRRYH b gﬁygag Li3hRe pfdub S Qﬁb%ﬁ Aot ERRR and
‘WﬁﬁﬁﬁﬂéXﬁhS@ﬂﬂMﬂﬁhtoymﬂmdemtmunﬁemhmnmbnﬂﬁs are cl osed

spheri cal  vesicles co ed. of outer bj
PiASRESH GHfouldalep %wcaweﬂﬁﬁaaéeséh%weémaﬂla@\ﬁseh\:g#ﬁa (X), followed

b)péé?err %zgro@ismti%m@é fotrh@Pod ) praBRRIC fe8crfad bRewhéy %hd Qell

obicity, noderately hydrophoblc drugs can

krwwnubnlhqszekillbg'muhpasnrres if the drug becones

encapsul ated or intercal ated wnthln the |iposone.

Hydr ophobi ¢ drugs can al so b& sqluhi | i zed , | 1 posones

if the drug nol ecul C s an |i nt ggTy rt of the

lipid bilayer nmenbr and in thi e

hydr ophobi ¢ drug i @yved in thg pldoportlon of

the lipid bilayerR A typical |iposdne formul ation

contains water with phOVphO|Ipld at 5-20 ng/mM, an

i sotonicifier, a pH 5-dVBl¥fer, and optfonal Iy’

chol esterol . The fornul ations may be presented in

unit-dose or nmulti-dose containers, for exanple seal ed
(da rpotibrest arumpauad of Fermedilagyl) vethsd armggbund oéiFormula (XII),

freeze-dried (Iyophlllsed) condition requiring only

the addition oR terile I|qU|d carrier, for
exanpl e water for (onsNHi medi atel y prigr to
use. The pharnaceuti

| 'ation canbg
| yophi l'i sing a compou of t@e invention © d
addition salt c Lyophilisation refe
procedure of fyekzedrying a conposition. Freeze-drying
and | yophi | i gat therefore used herein as
synonyns. A typical prlocess is to solubilise the
conpound and the reg Itlng fornmulation is gkg?lfled,
sterile filtered and aseptically transferred
containers appropriate for |yophilisation (e.g.

vials). In the case of vials, they are partially
stoppered with |yostoppers. The fornul ati on can be
cooled to free2|ng and subjected to Iyophlllsatlon

. N 1
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antioxidants (e.g. BHT), buffering agents (for exanple
phosphate or citrate buffers), and effervescent agents
wGeDB/OsE1TI trat e/ bi carbonate m xtures. Such exeCpGBmI03/004057
are well known and do not need to be discussed in
detail here. Capsule formnulations may be of the hard
gelatin or soft gelatin vacpgty and can contain the
active conponent in solid, sem-solid, or liquid form
Gel atin capsul es can be forned fromanimal gelatin or
\\«‘11§1¥P1[ geg aleRinddiB00: aqg MRS RO Mk BBt REARET (1) Jh€ a
osage‘?or (eg; tablets, capsules etc. S can be
precaadeticroot; on- coat ed, but typlcally have a coating, for

exanpl e.a prote oatin e.g. a wax or
G)VéFﬁgk%Wl ‘“&“PiPt @”bﬂqﬁﬁ IIing goa?ing. The coati ng
(e.g. a Eudragit (gmty polyne can be designed to
rel ease the active cofpons 43d. ired | ocation
within the gastro-int stlrt HBUS,) the coating
can be selected so as to ®¥egya nder cbrtain pH
conditions w thin thesgastrointestinal tract, thereby
sel ectively rel easd &&npound in the stomach or in
the il eum or duodeny Alternatively or additionally,
the coating can be uslked as a taste masking agent to
mask unpl easant tastds such as bitter tasting drugs.
The coating may contain sugﬂ er ot her agents that

aSSISt i n maski ng unpleasa t tastes. Instead of, or in
whagihi Ri*asa prcuBocod’i g CAONR RiougS O R3ssuph esenabdxylic aid,

olid | e [l
e o I RS o P ST RO By TR R -
soaﬁﬁpﬁsdwmaﬁsln%tdtwnm@hm@e the conpound under

condi tions of varying acidity or alkalinity in the
an@&&reraﬁﬁnuteﬂcessaiy tract. Alternatively, t he matri x

mat er.i al or di ceatin k X
) Py 66 = sRmpp G by hep®RaSgR i h Bl o Bl dit i,
ii) POM YRR a M@t&ﬁbrl(ﬁ[{émgl}{éntl ally continuously eroded as
the dosage form passes through the gastrointestina
iiikremoving A8y Rratentin @Foupstadivit i ve, the active conpound
an | atced in a delivery systemthat provides
lvfi %Egsgﬁn (QF of the rel ease of the conpound.
QS Mluitgble Ha@ﬂ@%n&qﬁ tth & ded myadsasdl) ead)xaroans leaviag gewp known in

that For SR 0SS ATCRCTRmOAY OIS0 oo rahaiiegulfonyloxy.
me lﬁﬁleﬁhﬁh?ﬁﬁ? Ul ue%@sﬂt%hﬂbk}‘;”lﬁ aRYupfASud R38R dsckyt g?oﬁ’p) that may

11 ent at'| ent ac S cont al ning an entire course
bembnvartedumm ratleavmygrsum@lueh pmnkcagmphmulahmphambm goep) in situ.

P ccitBe ponur bR R AR S RS AR U Frove,
su@d"a?soinX' sBftaifle BWCWFdx‘?%roJH [@fBwh iaWhKars lf@ﬂ)éémpll&mﬁlbﬂ:tethers

he patient always has access to the ackage i ns
sudom ainadl ¢ther hveSlkyéﬁthfémqua\é kOSi{blr ﬂﬁbqllwlln(wbi:rﬁ@ ¢3ﬁh (1-4C)atkyl

o B o T LB PR AR
E xhiplestdf Sudhyss &lk@"lsﬂm giroumﬁiré ttﬁhdtb)ylsﬂylci@ﬁﬂ@wﬂyl thoﬁrOpylsﬂyl and

topi cal use include ointnpents, creans, spra
te@-@t@ﬂr&@eﬂy&lllﬁl Fyrtigr higblsdy btbers Asdhoss Cef"dr""és(&*ﬁﬁv and
su*gglttut%{f étﬂén&ﬁ f’}oqgccg%%lsnc%g@mw Oﬁ%%s'ﬁ [%Wlﬁ%g@hg%m Tol =
m@ﬁﬂb@&théﬁﬁﬁrtﬁcﬁ Kuiplevitl @rsdbr ldaoyyi [ﬁblrcamngag‘roapfarc given

ypically presented as sterile aqueou ﬁ
hcs«owtqrd?asusskf Y HBeTs P SR ERGHRY, repioving gy B?‘Sﬂl%&&é{“%é“’up‘t
l [ e i
oree i Sk BB i L oP QYR DA o pRAEh O oRmcetic acid in
Exanples of fornulations for rectal or intra-vagi nal
adm ni stration include pessaries and suppositories
whi ch nmay be, for exanple, forned froma shaped
noul dabl e or waxy material containing the active
compound. Thus, unlt dose supp03|tor|es or pessarles

Y a1 .
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kilogramto 20 mlligrans per kilogram for exanple 1

mcrogramto 10 mlligrans per kilogram per kil ogram
wobkoososhiwei ght al t hough hi gher or | ower doses PERGB2007/004057

adm ni stered where required. The conpound can be

adm nistered on a daily basis or on a repeat basis

every 2, or 3, or 4, or 5 .86, or 7, or 10 or 14, or

2 1, or 28 days for exanple. In one particul ar dosing

schedul e, a patient will be given an infusion of a
the&ﬂ@&%ﬂ@gr Lk?{)ﬁ ‘F{rt‘mﬁ&i@toqﬂ\ OME cHABS AL hteih ® (P tO ten
ays In particular upto five days for one week, and

diftveornetbatymenbyir Episatedomts iBustiesidie dchanel.wthe rsadies g€ R' may
wo to. four weeks, in cul ar. every three we

be e B FOH e 2¥ 0 m%h%gt‘ riongyn BT st loB R B Chem.

SoffJ: Jﬁarﬁ 9ARENY, F7AL4 LT RIS Pfite XG0P Pﬁteﬁitadplp}{c:ftfbh Wwodays

e treatment repeated every three weeks. In
70@h@ﬁh§b'pdﬁhomghmcambakdgnetﬁhdubéy[aﬁpaﬂﬂéhb 164Qﬂven

o0, KOS SR B TS P20 o B B AR R r known i e
ar€SEMRRY Be hall®byp phRUEsSs kiovéh inIhAHITEe extathple dshbRfin the accompanying
particul ar dosing schedule, a patient is given a
Exaowmtdsn ﬁouts,wthnr ugorontipppn arqyessr:ab@r@takm sHeluggmp@ngs, we refer to our
td
R REGART VBRI R BByl agirsn, wo

2005/08 STRO WO vadmmzs,Bemm?mwmhel hly(DW(D)EOGfo@ﬁﬁdSO ahdreferences
used wil| be conmensurate with the npature of
therrige dB aensralphy ] by agrecite b Gy iasH-B er HBY lr@é?aﬂtéalaé{r?& tormed by
nu‘étt%mﬁ Mt J?t ?L!r Hﬂ,l\tg s&{ prt) c@hé( 10915th the grcscnce of a suitable
ds as de § Ker&n Can be adm nistere
bas®l e therapeutlc agent or they can be adm nistered in

Con et o BB o S0 o e SRS
prﬁ Lol ngtcﬁd YHRAR 8§ khdse %&@%@?nﬁh’tﬁhc&%b@vecﬁp&ﬁﬁ Ads of formulae (I11)

efore defined. Exanpl es of other therapeutlc
to&ﬁﬁhts or treatnents that nmay be adm ni stered together

i e EAAb IR a5 {1 B R ortc T Gt e B beaction o

suft@ble lpt&hfs@ﬂ; Wwith corr_lfﬁtﬁmti§ enpEmsia (V) bﬂdlﬁrbzlah@d‘ssthereof dependmg on the
Anti et abol i tes ubul in targetln agents

nasmq of thgcﬂ sgswm QUSIES PIECUTSHH] ﬁ@t ?‘é?f“ép e, Ay e kepphilic A@elﬁ@eﬁem of a leaving

DR Pl s (AR BRI e ) e sty

comahdryally E’taﬁi&ﬂ)&r @IRDy b@ﬁhdﬂ(bmmpkrtdndt&halrgmntsmterconverswns from

Chromati n targeted t pi es, Al
comsatint Byailablrsampen 3 G reflisuods qé!ﬁ%rﬁgfﬁ@énwnd of formula
rJ $; r
ORI 0l RS A o
(IHh&iox, Bey, &81).or PRI ) znsmlparopemmpﬂngscagftomhh agdnsesillustrated in

inclu ents nd a ent s revent, or .
scicies o] heow Rl bR aRBR i Ay SeeR dapg 2 belb, andior in
thB B LInARR ?hgeaﬁqpﬁgevent conplications that arise from

reduced Tevels of red blood cells or white bl ood

cells, for exanple erythropoietin (EPO, granulocyte

nacrophage-colony stimulating factor (Gw CSF), and

granul ocyte-colony stinulating factor (G CSF). Also

i ncluded are agents that inhibit bone resorption such

as bi sphosphonate agents e.g. zol edronate, pam dronate

and i bandronate, agents that suppress inflammtory

responses (such as dexanet hazone, predni sone, and

predni sol one) and agents used to reduce bl ood | evels

of growth hornone and IG--1 in acronmegaly patients

such as synthetic forns of the brain hornone

somatostatin, which includes octreotide acetate which

is a long-acting octapeptide with pharnmacol ogic

properties mmcking those of the natural hornone

sonatostatln Further |ncluded ‘are agents such as

o S .. s I e



or degradation product and for enzynmes the enzymc

activity. The protein (e.g. phosphorylated or not) and
workigvokmavel s of the aforenentioned proteins coRCTGBR®G/004057

be assessed to characterise a change in activity. For

exanpl e the | evel of phosphoryl ated AKT can be an

i ndi cator of sensitivity to-#§P90 inhibitors The

di agnostic tests are typically conducted on a

bi ol ogi cal sanple selected fromfor exanple tunour

bi opsy npl es, bl ood sanpl es (isolation apd

enf bmeOf  Shg &l ls) ., m 0Rsi es,
sput chr onmogone si s, —p1'eur aI d peri t oneal
flui dosbuccal spears OI‘OB,.bI opsy or from drine. The

screening process will typically involve 96[39850 cul
sequenci ng, oli gonucl eotide or protein &g&fi“ 0@%4,1
anal ysi s, prot eom anal ysi's by nmass spefirmbrt €asm., (1989),
immngpl stoche hn| gues or detect} #4335i ng a
specir ods of i dent ificatien and

anal ysi s | ons ahel—tﬂs—- reg (fa&\lﬁ [oteins

are wel | toaﬁé‘r‘S‘O‘n_skllle t art.

Screenin %ds coul d include, but arggnot limted
ard

to, stag ¥hods such as reverse-transcri pt ase
pol ymerase chain reaction (RT-PCR), in-situ
hybri di sation or inmunobl ot$dheme 1l n screeni ng by
W‘%:R the level of nRNA in the tunour is assessed by
creating a cDNA copy of the nRNA foll owed by
Rl firbte et migaoupahd tRFeRY DVA any HEAR arvias tiefthed 6ir FoERula (1).
anplification, the selection of primers, and

condi tions for anplification, are known to a person
skilled in the art. Nucleic acid manipul ati ons and PCR

are carried out by standard nethods, as described for

exanple in Ausub M et al.9 eds. Current

Prot ocol sQi n Ml @ ' 4, John WA
edSRaPoSRB Pr ot ocol O

Saws LAC. o;pl'?mls M A et .,
a qgui fo fet hod¥™and applications, 1990, Acadenic

Pres an Di egoReatti ond rranipuhrrrons o XV)
|nvoIv ng nucl ei ¢ @ci d t eghny gﬁes are aliso descri
in sanBtook et al., 200R" 3rd Bd, Mlecular O onghg? @),

Labor aiwry Manual, Cold Sp(vhgwg Har bor Laboratory
Press. Alternatively a comercially available kit fog

RT- PCR (for exanpl e Roche Ml ecul ar Bi ochem cal s) (e
be used, or nethodol ogy as set forth in United State
pat ents 4 666, 828; 4, ,583 202; 4,801 5{%1,0 5,192, 659, o

J2 2, 864, l_and 18529 am n@ha[t P
%ercgl efgégence vy @)ka an 9MFsitu °

hybri d| sa I on technique for sessi ng LRNA expressio
woul d Pl uor esc nce in- hybri di satl on (FI'S
(see A _rer, Met h. é@@ , 152: @49)

GenerRal | y,( % n S|tu hybr kdi Zat H)on conprises the R

fol | owjy g mej or steps: (ljxvishXation of tissue to @)
anal yze (2) prehybridizatjon treatnment of the sanple
to increase accessibil i ty c"f’ﬁ't"&et nucl ei ¢ acid, and

WReréigduce non-specific binding; (3) hybridization of

tﬂ m xture of nucl eic acids tq the nucleic acid in
Rh& 1 endoyyine as defined éarFioamp (1), B gpé P’ qrg puitable protecting groups, for

PATpIe T AL UOD P RICRE BRUBTEIE IR, Sty racion
chatlitions onstefs (Hhe (Nl Stldimeedhre acfodpes:aci d fragnent s.

The probes used in such applications are typically

| abel | ed, for exanple, with radioi sotopes or
fluorescent reporters. Preferred probes are
sufficiently long, for exanple, from about 50, 100, or
200 nucl eoti des to about 1000 or nore nucleotides, to
enabl e specific hybridization with the target nucleic
aci d(s) under stringent conditions. Commercially
avallable FISH probes also eX|st for cytogenetlc

1 4. a - ' o T o .

R,
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Si2 silica TBTU
N, N, N, N -tetranet hyl -0-(benzotriazol -1-yl)uroni um
w0 slos/afohuor obor at e THF t et rahydrof uran Prot on weEgGaBLi0¢/004057
resonance (1H NMR) spectra were recorded on a Bruker
AV400 instrunent operating at 400.13 MHz1l in DMSO d6
or MeOH-d4 (as indicated) at3g7 OCl unless otherw se
stated and are reported as follows: chem cal shift
d/ ppm (nunber of protons, nmultiplicity where
S=si T b= I ESHEL ~q=qL et _ .
ot 2 By ORERUE Eleyoh SERORML (BTRMRT L B et pgprmata (v,
fonasnyged-chbro e Nkditethyaby meiheLenexamile ethepaRBl@i a suitable

l,t‘hsfcgr]go nds.Praggred were characterised by |iquid
S B DU AT P Dok I p e P syt danegmpleedMpeL and ata
sudiBle %ﬁﬁ:?ﬁthfég frQRELb NG 658, Q4L sﬁn?ib%v%bo\é%gp‘% at ons

w th dif_erent i sotopes are prese "singl e mass
quot$ep (itlisvatessheteattisth dfarcohipeus®oPRdthfhld &/1DHN@ith an R-alcohol, for

_monoi pi c ss (i.e, 35CI; 79Br etc.). Different
‘xéwfee@gt)- : %e-“g’ga ropan-Zrabexy |pepanaraluwin thgpresdnes of meritable

i i n..unde | osel

PIBSHIRDSS Sbitc ARG 35l R AR N e SRS
dietbeldzaliarbixytatel s a suindit fodleary.forSykatnphs TIEE CondRit h @fitable temperature,
‘ﬁgsten1é (ggigyticaL system: HPLC System Waters 2795
fof faampig,d to E105¢ suifgbly BRUSE’CPl at f or m LC PDA

Det coey ) PDA.. arative and .

an a%ﬁ%r%g M?%/gté ih %Efgﬁ&a@t)}@g%s%g é@é\?ﬁP act! %@e f‘i}ﬂxf"f example
tosyistaeid AessuitShle ceripdraie) for eNithple D 8Q0RORAOME, @k Obuitably about 90°C,

Waters 2996 PDA System 3 (preparative and anal ytica

sy st¥Fh (IVHPY Ve E &ctigpl eampouod of femara (RYD vefed,2-ditluoro-2-

b : ol Llen eratin ..

ek A e Dt R b Gl RPever 1 fodice,
in B0 Solydrorfot exafaileldcebdniteity, afti atGHREENbIE GompeYathy FBr&xample 0 to

Agid) Gradient: 5-95%eluent B over 3.5 mnutes (over
1095‘5’rﬂ2‘9fﬁtslé§a bt IATC2) Flow 0.8 m/nmin Col um 1:

Phe | o4 -R w0 X .um .
o PR R e o O Rt g Fogty B Xl R T suitabie base,
fOlBa@hlplﬁaNz@?I]E irx:ai;ucijtabledblc\j/ieﬁm for eEdutiﬁlBtNM\lI: aht® Q&(_ei)r,la@dl Mk a suitable

NHAHCOB buffer adjusted to pH=9.2 with NH4 El uent
tergper @PE?@F\WG’%’&]‘PM%O B°9emew|sydhly B OFC3. 5 m nut es

Flow 0.8 ml/mn Colum: Phenonenex Gemini 5m 2.0 x 50

mnm MS conditions (Waters systens): Capillary voltage:

3. 6 Mwrr{givaly, kampounESohBgatula/@)la)Gonge ROképagents 25 V
.Source. Tenperature;, 120 0C Scan Range: 125-800 anu
B OB D B eSS ePa S 3 angiram hidotwr

Positive & Negative MS conditions (Agilent systens):

Capillary vol tage: 4000 V (3500 V on ES Negative)

Fragmentor/ Gain: 150 / 1 Drying gas Tenp/flow. 350 0C

/ 13.0 Lmin 1 Nebuliser pressure: 50 psigu Scan Range:

125-800 anu | oni sation Mdde: El ectroSpray Positive or

Negative The starting materials for each of the

Exanpl es are commercially avail abl e unl ess ot herw se

speci fied. EXAMPLE 1 Step 1

4- Acet oxy- 2- hydr oxy- benzoi c acid nethyl ester

Resorci nol nmethyl ester (50 g, 0.298 nol) and

N, N- di net hyl - 4- am nopyri dine (0.27 g, 0.0022 nol, 0.74

nol %9 were added to toluene 0.2 L foll owed by acetic

anhydride (30 m _, 0.318 nol). The solution was heated
to 50 OC for 2h. The solvent was renoved by
evaporation at 50 OCto a small volunme and the residue
was azeotroped once with toluene. To the residual oi
was i medi atel y added tol uene (100 ni) whilst stil
warm and the solution used for Step 2 wi thout further
purification. Step 2 5-Acetyl-2,4-di hydroxy-benzoic
acid nethyl ester The toluene solution from Step 1 was

cooled in an ice bath under N2 and triflic acid (26

m.) added slowy over 30 min. On stirring a fine white



heated in an oil bath tenp (internal tenperature 960C)
for 3.5 h. The solution was cool ed to 500C and Et CAc

w@ 1@8/0mi1)7 was added and the solution filtered »u/GBR00aN04057
this tenperature. The residual resin was washed with
Et OAc (50 nL) and the conbined filtrates were
concentrated to slurry of crystalline solid (total
wei ght of 128g for solid plus solvent). To the slurry
was added heptane (100 nL) and after 10 mins at RT the
solid was renoved by filtration. The reS|dde was

2V\/ash mrth heptane : toluene ( 2 : ML)PF

Agg egm et het bp 40- 6 and ﬁ AN vagﬂg

crlap/ 1 29 Y: (46 ? oded® 3%ip hateri a

resultr from-saponi fi dat i of the nmethyl ester) ° xv)
TR/ litrate wag evaporated o a small volune and
Et OAc -#1, hept ane (100 dﬁy wad added. Aft&r standwﬁg atR)
RT 16 second crop of 4.75 g (7.6% was obtai ned
(NWMR identical to crop 1). Step 4
5- Acet vl - 2, 4- bi s- benzvl oxv-benzoi ¢ acid net hyl (tii)
esterBenzyl bromde (70 m, 0.59 nol) was added to a
stirred m xture of nethyl 5-acetyl-2,4-o

|hydroxybe zoat e (60F7 g, 0.29 gol) and hydrous

HF

Fp apbonat e e %kﬁp %DI)
acet n| le (800 m) andlth xture mas stlrred nd
hel d eflux for 16 hours. on cool iffg To room

tenp ure thetm xture qiasoured onto water (3 ngzlo
and.; ré&d vi gorously for rs. The solids wer (R
colTected by filtration, Rrinsed"™with water (2 L),
suckeédadry under r educed pPe¥Bure and dried to XvI)
constant mass in a vacuum ogéhenits 60C overnight to

af ford nethyl 5-acetyl -2, 4-bis-benzyl oxybenzoate ( 1
*16261&' g, 99% as a creamsolid. 1H NMR (DVBOd 6) 8.21

R &H’A %ﬂd n Zre)sté d(:[gth"‘zd m F orzmﬂg’ (I%“FHLanmP aré: s;ﬁt%al{l@ Hroté('&mg, groups, for
cxar)tpleMBLKI)Nkﬂ andSlQES r&peglvsly, and X* is a leavmg group, for example chloro.

sllerRipE SEMifT 477 HBBROIP D Qr8RRE S IR e
addeded @) mvsives hededcusR NS tOApAUnd of Formula (XVIII) with hydrogen in the

nethyltrlphenylphosphonluntbroptde 92.8 g, 0.26 nol)
prmnemwwuaiahletcétatyahwreéﬁ@p@nl 0% pally la'ﬁdmtaﬁtévaft?@(‘tftﬁ?% and at a

i R Tl e LT S

(78. ﬁe;g(u)(?n‘?()l{/@'the ﬁ&@&r(ﬁtd@%cboﬂﬂ)@uﬁdlst Fordulir @&IX withetcoaipound of
roontten?erature for a further 30 mi nutes. Methano

Fermobr (M) viasexaapiaiSchlogudi i imghekey rppess piaiogsarnidegis the presence
and.t C

R A R U A A s

adMBmitFiRC AvBAtal duitaise tefnﬁ&iﬂtm%t forrRAME{I3800 m)ooc hioee Smtabli/Sabout reflux
were col | ect ed by suction filtration, washed with

wnmthamol (50 m ) and sucked dry under reduced pressure

ot F XV) with hyd tluorid
a%e% 1'101 mvorvé%( g/hegea%lgrrt) ro(t) % gﬂrypo%néinozt cl;ao ula é glIWl h hydrogen tluoride

1nthe~lu|1tQHYe @&Qgﬂtteﬁ)r eNdiRplBTHIE and hqUgitable mﬁp&z&dreattﬁ egample 0 to 25°C,
crop of material upon standing overni ght (conbined
mypiesduitably 360832 1(. 73% 1H NVR (DMBO-d 6) 7.59 (1H, s)

7.52 d
(2H, Séy (v k! réglveg < rgz)«.trog ggg co%ﬁqm%g»? %o%mgﬂ (?%’,1_? wglyzé 2-difluoro-2-
ﬂgorz&lfo%lﬁ-au%lc adid Oi% tﬂ@‘ﬁd eséhbe oMPsuitaMttdataty sB 38k e‘\afrigblet &’tﬁ?)'per (I) iodide,

crop of "the ester cou be obtai ned as foll ows.

ircr ystwblk spvant, bm ckevplduegoniile, wdapoputably ety é%r gxgmple 0 to
uo and .t I|d was treated with 5% et hyl

lg@ HW@3VH“H@p$8WéS 50 m). Ethyl acetate was added

in small portions to the vigourously stirred m xture

until the residue deposited a |large quantity of solid

tri phenyl phosphi ne oxide. The solids were renoved by
f||trat|on and the f||trate evaporated to dryness |n

o Y B ~ . - .

n
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separated. The organic phase was dried (MySO4) and

evaporated with seeding to give a danp solid which was
wois@d/o5011 he next step w t hout thorough dryi ngecBGep01004057

5- (4- Met hyl - pi perazin-1-ylnmethyl)-1

, 3-di hvdr o-i soi ndol e- 2- carboxylic acid benzyl ester

di hydrochloride salt 2HCI The.solid from Step 9

(assune 0.232 nol) was dissolved in acetone (700 ni)

and this solution was added over 45 mins to a cool ed

(I ng Kg)l lH QUPS till'é_’ e]JZtugl L%%HfoqﬁﬂQFES’[mL@ﬁ@IIQ)‘I@HQ)\ suitable base,

I'per azi ne nol) I n acetone
ton(cSﬁlQleﬁ)nOHThﬁ’l su&bkerssl\em W&&\&hpl’cr l"d(HF aind mBtho®1f oxd a@h suitable

(conplete renoval of starting nateri by tic) when
tempiseaterel (or examplad t@véébr“éﬂ‘%él‘“?%? Yaa%? 1°Grol ume” and t he

residue Ltion ) d ot
R L RGBTy«
Fomﬂd o gRIMi hoRhas ehosaskilasinale wit ticladerfixttivral gloupatterconversions

50 and saturated brine (150 ni). and f.i nal
su%ﬁ@drm sish hgdrogenatian *brfir%ém(lz% opidationgeredygipn; %‘HV Qefirther

tuncglanzglsﬁwgtmﬂﬁ%ew { i\g 8&&%%&&@«: 5nh§ta§@ité{9ée@r&o‘dﬂﬁlg, or

nu&d@pﬂﬁlﬁ@d@;ﬂdmm aabtxchs( /Q@é}(zfmple 3@uid lvtsr)emndl dffae RS 6¢hldf 0
removed by filtration which was washed

subsiignk é?ﬁea(ﬁ@pgnb)@ qq%ctgmrwlg} hydrogenial a%‘&ﬂSPlaFrHH‘ S]e%ed pressure, in a
su&eﬁ)‘lé S ?%u&sﬁ%m%e%%gn&'o‘{%thﬁﬁ&ij 1 of the title

nmpoun as a coloyrless solid. 1H NVR.
( 40(1)t Witizhe WelediBrodibhat stbsBiguerttsR’, Rirpndef) R mayg be intpgugegh into the

m e%@e z?tg%? géﬂven }1_1%%o1t1gm%@§_ﬂynﬂ§‘f116éec%ugm%%mgyﬁpercfé’_? in the starting
mﬂrﬁﬂs 10Aesurkdr tyBhEBE thRicPRbARISI mity BB bReyéntid the molecule during the
I hvdr o-i soi ndol e- 2-car boxylic acid benzyl ester

pr@hem/smsm) I @)rabd%ta@é theg e deans WEmeskiadp g JasiredspBy Nt g final step
te t
to i e gty I Ry oBOfed hGR M sy o8 PP TES "

1) Bdnvirtihgs cddiedndof Formula (I) into another compound of Formula (I);

hydroxyneth -1, 3- ydro i soi ndol e- 2-carboxylic acid
u)t@emzqnm&%p@ﬁur@sr@db PR’ nmol) and after 6 h stirring

5 manganese di oxi de (5g, 57
1"2n8?§I&H%&ﬁggg&“%%ggﬁha (gﬁiher 1h stirring at RT

mlnintrg a saty)thevest. added and t he soI ution was filtered

through a bed of a cl ear
ol Qo rRdopspndans iyt BhenseRtudns v SnERiRy B hen P!
is X%’rd’t&qm for&l}ep'Go pRifsasly @ [-@@gﬁlﬁylstb'r dkdrfle attiiug beéthSlD
y evaporation. | pt perazine (1 .. 31 ni,
Prbtes8 cmbynplmgorcan@m of aping g(cwps gvithy cprhgxy We aridkelg form an amide

_foal SOdI t oxyborohydride (4.98 g, 23.5
‘“ﬁﬁﬁh HOWHé Qgﬁﬁ 3?2 ﬁ?@gn was stirred 16 h giving a

(1)3L%|1r¥guzm z@%ﬁop‘iﬁidﬂdm@hng r-E@cttdmes&@a@hlcafbomﬁm@dﬂepﬂlr@\ﬂeh&ﬁon
%QV|ng an efferves%ﬁgce ﬁdt%% 8 an A
Pm@ﬁd (i ADAG i (ke smingpropy > ppicyrbpitimids dgdepehloride) in
dth
IS S PR SR GO

dishloFdnhdtighn@ i DONDE clslugens oadimetdy | foxaporda( BV ) at doyn@sperature;
The residue was di ssolved in MeOH with warm ng and
Olaf t er evaporation the solid was washed on a sinter

(1}3"&‘!3&56 S nihen &%J‘(&D C&mﬂp %)ac@QatQ@}o Iupidl@mgn@é/ by reaction with

I'n vacuo at to give the title conpound
o&lﬁ]chg)r(dl‘ @l -thldrb-INI\/R 2A-widgetiyi -priveergBan@Bg in the @menospt a suitable

sc(lyﬁ.qt Slllﬁh aszp(i‘é[ {rig}/ ﬁ"l_'c gué6h€)gé'§ %}%‘l_llc%%%)gpat%ﬁlwlti‘) cé)tngaound of

5 (4 Met hyl - pi perazi n-1-yl met hyl ) - 2, 3-di hvdro- 1Hi so
i ndol e To

5- (4- Met hyl - pi perazin-1-yl met hyl) -1, 3-di hydro-i soi ndo
e-2-carboxylic acid benzyl ester dihydrochloride salt
(Step 10 59 8 g, 136. 7 nnDI) was added EtCﬁc (400

A NN 7 S U 7N PN — o
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Purification of
(2, 4- Di hvdr oxy-5-i sopropyl - phenyl H5- (4- net hyl - pi per az
wm2dsphsoret hyl ) -1 |, 3- di hydro-i soi ndol - 2-v p- neEPdTEOBR®7/004057
In sone batches of product, the title conpound (X = H
in the formula) can contain small anounts of the
i mpurity -33-
2, 4- Di hydr oxy- 5- ( 2- hydroxyprop 2-yl)-phenyl)-[5-(4-net
hyl pi per azi n-
r aﬂ-m)zﬂ ATV Pl the }vcquL hy Q 'ste' SRh BRI e 'K%Wi‘cﬂﬂ(‘% 0 suntable
in the formula). The Inpurities can ed'b
sot\het fuoh hm\hlng)tdmt bnold( Wat= tHn@ﬂdtt@‘bA(ieén (@”C&ﬂhNSi]“Cd e (

1.04 m, 11.0 mmol ) was added to a stirred suspension
P’8f esy u'L%mQOl(r?lSQt Formula (V) and (VI) can be reacted together in a suitable

OSSR ERU DY P 5 BRSPS e
potashiumrrer ({2 xide), atmn d:ntpiamtllreaulhtlrmg,em s 200%, WpSorkilliyrusRg

and held at 100 OC f 16 hours. Upon coollnq to room
mICERERF BFeiing rdeedlgp "g&fﬂs ek a eatdiwmn(| Dacetateupaliadivan pocarbon,
1%tk b @I,
CO%%nggntfateéwﬂhgpgkhﬂ399§é§?%§%' ?nﬂ5§nég?%0%§é ?$%%Pd(vn
can he lqwxﬂlﬂfpgtlmsn g slitablcsodedt, IsmdlthséltHfF ef DAX, fwath Dsuitable

t :
ey R R P P Rsb R dRlan SR bR ey S0,
di@Ryla2dARAEBHRG Lase; DRSELS c‘6@§l aiblol Bt @i Jub u RS nglcar%ﬁm& the ester

and basified to pH 8 with vigourous stirring
of dografa(V é)chlPh%W oty -niode ) tré orp@thabi;mmmammme;y

) etate.in hept m) .
coft ad (5HéI'I1 %%L%Ee‘g}ﬁ% x iﬁiraecivz\igls', sftoinp?tédp |pé‘ovd§‘8‘ s‘il%?%ré%l\%oom
Proanper-atompodms ol 6of@ua sViiihaad s10d)ican BREQE ko8 Rr in a suitable
colle ged by suction filtration, rinsed wth 50% et hyl

solygrty sich as DNIE of AR pith arhaye sush ek seslivmyny diiidicer potassive
terﬂB@t%§M@ eat%ﬂ@'mﬂéﬁaﬁ:% mfé P{ngé‘b t BoRcY S5ty Y& e %ticrg\gvavecheatmg

or me(zQ cdtaUshyﬁdcloawpaﬂiladmomH)mpythtl@emlayiuhr &n éa%bdmtbp’ﬂeﬁdlg@ée’t’ate

cog&er(éﬂocﬂ#ﬁ«% g\%]rhlv-ré)tré% qp&eny? dq%%g% Ig&%%:@@)ro%gssgg cqumalsg/?be carried
ouSv)smgga C{lr}:b} tobﬁe @s)ter o? f(?tﬁuﬁag(b@ sh as awoa@yl([“fg ?) tﬂ_tlﬁrofé‘}nethyl

(1H
derag,Q/e( Howqj by gor]_\q:rs@(m—to eec)arboj_(yﬁ6a<(16 ehd athide MEm4tiviidb previously
desft%% 4:EXAVPLE 2
,i’D hvdr oxy- 5-i sopropyl - phenyl ) - f 5- (4- et hyl - pi pera
PradeBs cl%—yfeﬁaﬁdrycbf\élconﬁmdh@)éﬂF&m@eDQXI(}i Qith aZoMipo Rl Gﬁmgﬁua (XID)
L-lactate salt (form FLD The oduct of Exanple
taqbezaer&m@ d 3p3 pAktH SOl veRhsustyapa eQI 3 WHGM&HQOIVCQSUHIL)S THF with

a sﬁ@%ﬁs@%eﬁg %ﬁuxﬁrﬂggﬁdf&l o?e{sg mI tﬁ”'e tuLoghégl a?egclﬂpsrd%between

0 aad d@@l"C ﬁbmrmdib/ ukingmic@svaRe At 2 g whtickal chtgigkis Audh hen

ﬁﬁﬁ? « tered. EGPA (5 nL) was used to wash the filter
palladiprp(iHacetateing 'i“l‘%“r‘é‘f’??é‘ %@P@(Qi%ﬁtﬁ@wraﬁpml}lwndg h
Prifdelhe)Se : )

2 ; ém)i/)e ‘%gbl'ﬂg, 1c§—{1§)tn:§ gg%% éﬂ%ﬁ)ss ‘(9% {)jzuni%ga: z}chdgr?r acid
derdyaitieves tjortova@u amidet ars @ known Im/élefahemtl latel Rs@{bEAABO for Process
1.29 g.1H NMVR (400 MHz, Me-d3- OD): 730(s 3H) 718
(s, 1H), 6.39 (s, 1H), 4.91 (s, 4H), 4.08 (q,

Hz, Clin ifterffed®t&of(t j 3
(S’ & 1?12668 rg] Hﬂmlﬂr'g[u)?(viiﬁaﬁu}g W%ﬂ)drggﬁlfvedto
be (\@vcl Jnd ugnglsqzan 16¢gpen®)mmphﬁ o2 fhe invention.

L Ox ro

o e i ARSI WG R o CXDasrin & ds g
herd, arczbtuévdélﬁb fb@ﬁ@ﬁﬂ ahd L@ﬁ{)@e%nslﬁlctpe@&ﬂml hEctdf\the invention.

descri bes a synthetic route containing essenti al f the

sane process steps as the route described in Exanples

1 and 2 but wherein the process conditions are nore

suited to larger scale reactions. Step 1

4- Acetoxy 2 hvdroxy benzoi c aC|d nethyl ester To a

I | ™ N N N\ o S o e

a).
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added toluene (62 L). The solution was heated to 40 0C

and to the m xture was added cone HCl (1.36L). The
wegokamic m xture is heated to 50 0C and t he pREBEB2007/004057

separated. The organi ¢ phase was washed with water (31

L) at 50 OC and the organi c phase was evaporated under

redeuced pressure to give _34.

2, 4- bi s- benzyl oxy-5-i sopropenyl - benzoi ¢ acid 2.851 Kg

(95% vyield) as a colourless solid. Step 6

(D|5 i S‘dql?n nonlm {H{%d;] ﬁg% %&@Q%ﬁﬂ Ebﬁ@ @’lke\ @@ toeﬁe kR c?-uﬁl%hﬁﬁime an

I n wat er
uu(gl;?n&ni.z)spémd)tﬂﬁ:l1ueamao(112 L) Vvas added
di pr opar %;ham ne. (2.50 Kg {Z& .
Beni%nrmg PleP%P'&WPeSE 4 *8“ Be “é‘s‘“& SO WS PlRytipg sroup
C. o)
tmgz% n@ lg(%f FB‘?ME 6vlmﬁlﬁgleaﬁg&tuﬁ,enﬂga@tﬁ Lﬂétx%@n\'i,\\gﬁrf\’r@f{eﬁdv@ﬂ 8¢ any
comhaicang medd apdesebwhm the faratedr&ndwh hetheskidngd chqphisksas
was washed with 0. HCl (12.5 L)., sat. Na 13 5 L)
opivar B e Smabp! Al e B urRn BRgP ph Dsg eink chosen
5056 e fect YESE tﬁ@ fRRtia Qr&tp%ﬁtﬂ%mxﬂa@% c%t@l%%ﬁcd: Syr@bps
evapor at ed porti on Step 7 Hvdr oxynet hyl -
clseShdrehndwornolsmlndol e -car boxyl ic acid benzyl ester A

| f | cohol
o L PP G AT, £ Ay B Lod R 11,
coﬁ%d{édc@ NnQfhi€H “1OWEP sEmitTey ht &iddaous toawhich henapplice ptederably has

4.06 Kg, 17.86 nol, step 6) in toluene and WI ki nson
léaarszystton(so Inel hegindgrsiaod A dlpse gxapmplenia NOLhaygiys. Where

t hat, < - al |
T L
ar8 Gimifatl9 Mov@hatihige. The usest [ﬁbte&ﬁlgOgEoﬁpsrandi rietizoald of deprotection not

cooled to 20 0C. DCM ( 8% % ed and the
smlﬁe@lkye\nmsone@wééﬁpwé? i sepal thrgnyspon
ToI ug hE Alipkatic or
fit et e iy
ariﬂﬁl@anc Stcebol&r of an ester-forming silanol (the said alcohol or silano preferably

GRS & NP BAEY” Baraes ditasg PRedis SR EAksHhient o

RxAywercalkyl
kiR I SE N phyfe g i
gr(oﬂpm g megExpmathy), eth«?xmnhys 50bytom§etauldga~

er aliphatic acyloxy

e AP Y st R ipibhy ihyiPty Rk B0l

pﬁal@ﬂoﬁgﬂetﬁ?i)Ulbk&@ﬂalmcuﬂﬁdylbej' twwer alkst grpuﬁs (e.g.
hyl - pi perazi n- 1-yl

|V
l ns*—tmrm@b@nxlweﬂwblleetbw&?vbestggw@]lﬁ/é} o dovysyialkyd gequps (e-g.

S5 RS B A S o

alkpOsityh pRoupo(eud. itdme thilsilgicohd d-botyddi méEhytsily H); tmjloavec olklyBsilyl lower

@%G&rﬁé@%ﬂ;ﬁmeﬁéﬁégﬁﬁgﬁ%%ﬁiﬁ%&%lﬁ%y@qqnp% é@?ldngr)g vinylethyl).
( 3301\/‘&\4 ?; cﬁHﬁ? WtOVRSE 1 dehfo@ &l &%ar%%xﬂ%r&@étn?grgroups

(conple enoval s arting material by tic) whe
utdheiestoxi m:rxpltamab levtabmane'dnltdlyatmtﬂ hydiolsis. and the
resi artition between Et OAc

i xt GRRMEIFS Qb EFO e P e melvh P degeralyeny!

1 | e.
<TG BLSEONIRHRSPAC 4 By ot s e
tmwhE@YMWh ba@unlatedowaw@nxlam@um@ g. 2 'qﬂy@%qlrbﬂmdh agddower

AR T, B ]y P SReR .

oSHEBRMSY 18Ry ieson¢i0 pl g HeTot yatirbdly Iy thsdpwamidktiaey 1siblligebups (e.g.
‘renoved by filtration which was washed with Et OAc and

then heptane on the sinter and the solid dried

(oil-punp, RT 72 h) to give crop 1 of the title

conmpound 66.34 g (65% as a colourless solid. 1H NWR

(400 MHz, l\/e d3 (I)) 7.64-7.51 (m 2H) 1 7.51-7.29 (m

NS
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filtration. The residue was washed with acetonitrile

(2 x 0.8 L) and dried at 40 OC to constant weight to
w@rowe/oshier titl e conpound 588 g (94 %yield). SPEpPGB3007/004057

(2, 4- D hydr oxy-5-i sopropyl - phenyl ) -r5- (4-net hyl - pi pera

zin-1-ylnmethyl)-1, 3-di hvdro-i soi ndol - 2-yli-net hanone

L-lactate salt (form FLD Th&3pr oduct of Step 12 (646

g, 1.58 nol) was dissolved in ethanol (5.17 L) and the

solution filtered. A solution of L-lactic acid (142 g,
tmlxe@@lsﬂ?i -bAiyREALME R INt-BEHRINHen (121 PP, tét}lh%ﬁ)p? dntByedryl lower

added to the solution of the flltered sol ution

dll{yét:iwe} (andenhdhepops hed wiat! lewerwdley| seaes (e opphqylipghyl).

co olFe\ampg ¢S gP gl?ysi}ogagot\g@t]ﬁl&?}rﬁt gchl uglcl.ﬁ-iqn& ur ai}?yl hroqlﬁg ﬁé J;'Eﬂllnzyl
anfl Qﬁtﬁﬁﬁdxt&ﬁ& n&?m‘ge@»nﬁmd‘ﬂy bén&?l hﬁﬂ).bemﬁi tmlz Midifne ﬂib%kné)a, and

X 58 L) and hept ane L) and dried t
trlem§tlmﬁby ls)\.ehgzh'tm%dmghylo@dngim@}hx lr@OhﬂﬁSt |0éVeé 6%6m$abony L(e.g.

1 0

t- b} g()8< c%lb%X 3} @\yére\llgq\%lo%w&nghge n%/l IyITOéyc(aﬁbo mg ary} lpol“s:é fa
allgdxgc%b()ﬂygl%tdimg Je.d bieBZ}dcgbvdﬂblﬁ:rPgS@JMEﬂhﬁwb?}zymﬂ?trE?Mnle

I rochlor] de salt orm ct o a .
o-gitrppengglayycarb MIQ“WVSE&IHV@%W%@W rigkae (cfcltslrm{y]qsfyl and

[
AP ORRT  Thr Md saleg
bedrylidessgrotipe resi due was di ssol ved with warm ng
ethanol ; water. (9: 1, The sol ution
For 2o Rt GEat b AR AL HAYSBIY AR MERRAGE Walbt include,
toF Q{Wéj nQMltBﬂ)ﬂnM @Jsblg&n%d ’1\6@13 B?l%é fﬁﬂ’ctélnoﬁ/&fiyﬂll&lﬂygﬂaw@%d
he title conpound. 1H NWVR (40 Me-

hvilr(ﬁgsly @Gipaly tig h}@k{)genalymw/hy@rogqnq)lon Pr ml’ybtplgtlcqu-){) or grogps such as

-é‘%ﬁg?er@%yf%@or&ﬂ or ‘Y;ﬂ‘;),%u%ldf ébttsf_ﬁ_g %pél ,gro:ypéj%( g!\zglg?_l'f,, methylether
pr&te&?ng( &roups for ﬁycﬁokﬂz groGpd may¥ANidved bPyibhgisHydide. A tert-butyl
(2. 4-D hvdroxy-5-isopropyl ' Phenyl) -
ethq;_p(q;e@trﬁﬁrow foep ydiexy gggumqy)he)rcmovgi by hydrolysis, for example by
nmet h anoned4A. Synt hesi s of
lwg,g¥%¥§@g§§égﬁgh§%g%?§gpropenvl N. N- di - pr op- 2-vnvl - ben
zanm Blamplatdafpeaectinglgrdupsforafmide groups include aralkoxymethy! (e.g.

be%zglpg)lﬁrsl }?l?azn)j/jlsg ylltl.?; op;/l%g)eﬁrrr%l (),(B{e ;gﬁm ¢ alé)lﬂg %Taeﬁg}ymethyl
angqﬁmteg %@tﬁ*‘}ﬁx@ Vel Mkyfdrsi yl% E)’tlrmmth)(ls’il'yl t- b(ut}fldlmethylsﬂy,

nopt opyl )'car bodi I 'm hydrochl ori'd
tlaqﬂdxpabmrisliy)l) irl akiry Harpheylplonywethy ez @ eb(ltyldimgdwlsualoemmst}lyl

e GHERISR Gl oo R RO TR R e
dl(ﬂll&k‘}"ﬁﬂle\"iﬂiﬁe wag, hQﬂm@ﬂh@féﬂﬂﬁi&M?' ¥-aWokibeabd [y g1 %ﬁﬁtﬁdﬂy@cnzyl)

aci d sodi um hydr oxi t he orqanlc l"ayer
a

2 éeipialkamxbemd (q g}é %di(méﬁhpxy)bﬁw@da% dcany! feos a@ﬂl{Yb |bdt 1-enyl
r.0d ¢l er obtained pure or was
an ﬁmﬁnﬁgﬂ nycolé ﬁ%?ography on silica (eluting

Wl t hAﬂillQG;‘(yﬁ\eﬁhnygrcﬁtﬂﬁyﬂayaxéehtc%dtlcemomettlﬁd)drﬁluﬂgﬁidp&fy r@ficting the
nmet hanol I n ethyl acetate as appropr.iate)

ldtt%rzuw with sheppraprigte aralkeryppetil spigpids. Wyt-ngsﬂplel?Ya‘zi‘%ytéC
0
T80k SO BLARATE 81381 Byt BTl A R

bepihapduicgyl lby beiing dm(a&n@é)wgh theldppopriatd Jhlatidepwid semating with acid;
0C under N2. The reaction was stirred
oy 1B fseaat a%va@w@m&ng P ST e L ¢ RESibEn Aad
angbﬁbéﬁm 138 R oM ety S AR ducBTBU R | fPlfon%F §l‘i\9ﬂxﬁon hé an
rate re conbi ned"and evapor at ed gent
appooye et idide and réhimeved by |oduiet1mw1thaknemampwnnmEm@é\t; dmahlly alk-1-
washed with water. The aqueous phase was re-extracted
with Et QAc. The conbi ned organic | ayers were washed
with brine and dried over MgSO4. The product was
filtered and evaporated to dryness to | eave a pale
orange oil. 4C. Synthesis of

T R Y - yaur N T 1
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wat er bath. Once the exotherm began to subside, slow
addi tion of N-boc-dipropargyl am ne /Et OAc was

wae@onmBiosuerd. The entire additi on was carri ed ouPCTDGBR003/004057

2 hour period. The reaction mxture was then left at
room tenperature overnight before diluting wth EtCAc
and washing with NH4Cl (x2)_-@gaqueous, saturated) to
renove excess 1-propargyl-4- nethyl pi perazine. The
m xture was diluted with a small anmount of water to
eiffl 8RpyRal BE iRl ILSed th@a&ﬁﬁamé %nld%X@L WeAp \é\@@}?ﬁg alehfle and
water, brine and dried over epro}ut was -
ItanI\t:CéneU 1audd evapor ated to dryness to | eave a brown
I-It-f b \RE uetobt ai ned. was added /‘g%(l;e pt ane.
The '8 Vﬁé’bféfﬂ‘éf AT ICRlFontRoA o -YBC Auraed usmand
madit 8 hRGLRLLAL BalRETBR al ThGH ﬁﬁl Z‘Hbﬁﬂt@a shhd ERbE&ments
and washed with fresh p-heptane trates
ofilag eorpprduads 0"oth§7|1ré1€dtl¢>rhéLSpnb®Ucftexaslsaapp:l@l 0|I The

desi. ct Wa, rified by formng th ..
Cor uLRaehBindaBR o by Pl e fon ek ygided o timie
thp by oF tlﬂ\ﬁﬁppﬂ@iﬁﬂfh Uthch @\é\”ﬁme@%mﬁo)m@ﬂ%r&aﬁs I?gfl‘cﬁ%pmd
éleqto estimated purity b VR) was ad
indgyiendqng Asnraisotdapoeritand [psh négs, noaridmttlhgﬁxdmslsfe,l undahs

(x1) and re-evaporated. The resulting _
Otha“}(if%cyl%v\lgs taken up in ether. After a few mnutes, a

preci i) tevtporatichssadre targidd bor Byeiary BeapoF£ioh Rhd@tr8dWaad pressure
filtered and washed wi.th nore ether (x2) until the
and;Wwqrkyp @rogedures WsT sasded ouppBesiemoyal of sesidnahendidg sidastdsying
a%ht%'bgt{ltﬂﬁmw oduct as the TsOH salt. Ms: [MrH + 332.
nt hesi s of
(4 Me)t biydraturpera tarridd yhtae kdvrh Jenthedutate KA i9 inlttte ir&ie 18-25°C
|l e The |pz‘g| ndol i.ne tosyl ate salt was taken up in

“ééﬁ}a?f@n@ms T Of 2R igerbeasgush ascrigen @ mitipgenat 0 0C. The

react

The. 1 Sar e Od Fe e o OB BLOR oo ARERSTRRERHY I ecimum
attaglablene/ MeOH (X3) to yield the pr oduct as a m xture of
acid additi e conpound of

e ol ke BB bt bttt a6 3 Fompu S Mvacontisped by
ubl Rtd) inflpAddd MSorandd
" 5- ﬁi/ roxyrrll-}g{) hyl - ) § di hvdro-i S(E}Qﬁlé%argi‘rgass SP%Ctral F‘Chmques
praten @qggﬁquesqggp@q cl@mlcal@hllﬁtyqalueb averg/neasured on the delta scale and

peflg "gl!l_tmﬁg[t{?é aﬁ: sh%\(?vln)as ?%lFowns;\] gf?fi% %, éj%"}‘gﬁgrgrt Benzy] %Tégglet br,

brodd)y qy\@&rtadd@dx yointet;Skektet €d m xture of met hyl
3, 4- bi s- (bronpnet hyl ) benzoate (9.66 g, 30.0 nmol)
( obt al‘Hedtarmgdiates wr%wéﬁﬂeralﬁwttﬂlwwémyﬂeamdm@d (POrity was assessed
byaftind and
S AN, B AERL A (FBalokr Y e
infroredd [Rpoar SMRThmlsid; vent was renpved in vacuo at 40 0C
and the residue partitioned hetween et hyl acet ate (100
m) akt ){lf,‘f?’égf @gfﬁP by watardedyemion silisy uplesprthopseeatated.
wth a further portion of water (100 m ), separated
and the solvent renoved in vacuo at 40 OC to afford
ong- penzyl - 2, 3-
[hydr o- 1H-i soi ndol e-5 é’ate as a pal e orange
D@g‘rid that was used infHg M t hout further
DpADI fication as descri @lggl, p,%(gg\érb(}ghw (DMSQd 6) 7.82
(2H ), 7.40-7.25 (6H, nj, 3.88 (2H,
DIAD 3.84 (4H, s). Ms: {lmepqopylaZ@Bcar&B(ylatc

Benzyl - 2, 3-di hvdro-1 Hi.s - met hanol
Dl&/@ yI 2- benzyl - 2, 3-d|‘§{ d%wf[_y_plygg}yﬁﬂ%qn 5- car boxyl at e
DNy om above) was di ssoJ{l il fRte@iydr ous

tetrahydrofuran (75 m) and added dropvvl se over 15
mnutes to a rapidly stirred suspension of lithium
al um ni um hydride (1.71 g, 45.0 mmol) in anhydrous
tetrahydrofuran (75 m ). The m xture was stirred at
roomtenperature for 2 hours vvhereupon excess. I|th| um

g,
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this type of experinent the stoichionetry paraneter
(N) was locked at 1 for data fitting. For Kd's in the
wWQ@008/08047 MM r ange t he experinment was confi guredr/eBedw7/004057
that the binding site concentration divided by the Kd
(c-value) was between 5 and 1000. For the majority of
these experinents the proteidm-concentration in the
calorinmetric cell was in the range 4-100 mM and t he
'igand concentration in the injection syringe ranged
DMg@QmM 50-1500 MM In fQ]ﬁ;ﬁqﬁﬁﬁé%@to%ﬂ@fe conpound
solubility was |imting, e conpound sol uti on was
DMFaced in the cal ori meliniy deintanadet t i trated with

roternfromthelnject S n _
lﬁ (al ue between 5 and IGO% éall&ygrtm);emg ﬁ%&q&lc‘gbrﬁlnmlde

experinments were used HyQrRERRIRIS; Kd's < 4 nM by
performng the titration in the presence of a

HATWdi ng conpeti t or acdb{&aﬁweﬂ@ttlwlﬁﬁthd‘@%é\‘:rl bed
in Sigurskjold B.W al

hem.
277(2): 260-6. Conpoun ct(r%letﬁgl ll()nllkﬁ% tﬂr%ﬂc#\g%pggtse t han
@.d m cronol ar. EXAMPLEBpRBUr@li@hiil kRfoatatopeaphet i Vi ty
The antiproliferative actrvrtr es of compounds of the
HBMUent i on can be det erhﬁdﬁ(e“dfpmpyri’é%fbhlﬁlﬁﬁostehe ability

f .the conpounds to i f I
L% Yber of cell Iines glu Lﬁd é@rgﬁﬁ%&ﬁa%ngéng‘gf%&égﬁggr’
NMel I Tine HCT1 16. | nhivlndthydr-pfrraelonegrowt h i s
measured using the Al amar Bl ue assa "12 Nociari, M M
NMRal ev, A., Benias, P.DUCK§3EEEENHC 13%11 RCR SPEFLYSFOPY:
munol ogi cal Met hods 57-167). The met hod
1|ls based on the abili tlJO%g%em%%%Iug&cel s to reduce
THESsazurin to its fl uortesrel@nlrotpramduct resorufin. For
each proliferation assay, cells.are,plated onto 96 well
TFb"rates and allowed to ﬁ %"th& (36 hours prior to
C[Itzl@g addi tion of inhibijQrerecipuids for a further 72
ours. At the end of the incubation period 10% (v/v)
Mgb@mar Blue is added amdgnessubsuléde:for a further 6

rs prior to determ nat scent product at
P@%nM ex / 590nM em 81?' te?raﬂ&(grogtlh#}@[’l %

TipgNn-proliferating cel I trilsspaypydelyl.s are mai ntai ned at
confl uence for 96 hour prior to the addition of

i nhi bltor conmpounds for a further 72 hours The nunber

6(:5 Qﬂﬁn lvrnent-sgnonibeeidmlﬁultur es) Corr‘pound (1)
as an 1 C50 value of less than 0.1 njcronol ar agai nst
the HCT1 16 cell ling. The anti-profiflerative activity

of X
(2, 4-di hydr oxy- 5-i sFoprogp\srl- .@

N
myl §'- [ 5- (4- et hyl - pi pera
zin-1- ylnmethyl)-1, 3-di hydro-J soi ndo! - 2-yl ] - met hanone

L-lactate salt was tested- %lssays agai nst one
hundred cell lines by On bdesi gn (Dijon, France). The
I G50 val ues agai nst ea&f’f céll line are set out in the

tabl e bel ow and the figures in the table refer to
AnaRarebas- [QGI)l-de(ﬂtthmomboxyTﬂnepmﬁmbumd-é huemytlésrﬁe@rstmmyman-

zb%h?u&%'?@?é@t AT OLGTTRE. RONASES TR ERE- L (GAS po.
95&!"% G WENL @Fc)%g@i%clhhﬁairwﬁrét(rmﬁgeh.@B RFmblp ai

seri es O am no aci esters, to conpositions
bﬂxﬂ’fﬁt&(mp’mgnylbhmphmo)cppmﬁjs@@é g 0. }tlhempl)pn AN AP i was stirred

AT i I Or e
n‘ht'lﬁre SRREH QlithM k&L EE D! briheqb0 piIO! ddi&r (Mg,S‘(Q;) @ﬁdl hﬁiu&l’dldn vacuo.
regul ate many aspect s of mitosis necessary for

successful cytokinesis. O the four known human PLKs,
PLK1 is the best characterized and is overexpressed in
many tunour types with aberrant el evation frequently
constltutl ing a pr ognostl c | ndr cat or of - poor d| sease

e o

o, g, g,
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wherei nR1l i s hydrogen, or an optionally substituted

(Cr C6)al kyl, (C2-Co6)al kenyl, (C2-C6)al kynyl or
w@ gRsasyicycl oal kyl group; R2 is hydrogen, or aPCT/GB2007/004057

optionally substituted (CrCtal kyl, (C2-C6)al kenyl,

(C2-Co6) al kynyl or (C3-C6)cycloal kyl group; R3 and R3

are i ndependently sel ected.fjgom hydrogen, -CN,

hydr oxyl , hal ogen, optionally substituted (Cr

Co6) al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl or

3 | 0- U‘(‘)’%ﬂ.ﬂiv"l‘ d&'iatc in

rhguddﬁ%lare“ﬁg E%gﬁl »ﬁ?@@0§d¥§%eﬁ&gﬁ\§g¥¥oéalIy
rwBM@ﬁéHbuhedh{@%uéﬁ)@hkyMA(ﬂ?ng)A is an optlonally

b d - b
VRARARTETIG T DA Sl IRV . 5
471 éﬁg%b@e(& m)oé% (gqrﬁaﬂNRfé{t 9. 7&'6 RH'}17 J/é 7\417%6191) 8.08

(, 1@1@?0)3\!8 BH),.8. 3ONRS (D5 ®)149,(d» B()0R)5RRG; m) m/:l\lFQ@S@\Gzl)l) O
-NR6(C=O NR9- , wherein R6 and RO are independently

hydr ogen or optionally substituted (CrC Jalkyl; L1 is

a _di i 8l A2 1)k Es )m 5-
The V\HthpXI% 1895t§?§78§q (dﬂfuofr&ﬁg%%n%&ﬁ‘% "5’&) 9)5 YQH‘(%’ (
me&ryl@phzlmaylbbensam:si‘enstddsambedlbe:balvent mono- or b| cycl i c

carbocyclic or heterocyclic radical having 5 - 13 ring

menbers, or (ii), in the case where p is O a divalent
3- ﬁﬁ%’ Icﬁblﬂ‘af)rofn%rtm%/%lo% X210 NS NE Ui XN A 5 nrethyl pyr&zin-QF

TNRA-Wherern RATS hydrogen or optionally substituted

y6dnAadidd kyl , and QL is an optionally substituted

di val ent nono- or bicyclic carbocyclmigpr het er ocyclic

radi cal having 5 - ﬂ3 ring menmbérs, Ak 1 and Alk 2
I ndependent |y rep tituted

di val ent C3-C7 cycloal ﬂ 1!; al 8, or optionally
substituted strai ght or branghed, Cl-C6 al kyl ene,
C2-C6 al kenyl ene, or C2-C6 abkynylene radi cal s which

3- E?Egbg{&éggrgys%/f)&ggrgéﬁ%% 3&&”@ rpwhﬂp%gﬁélﬁ{)éppl}eﬁYmethoxy-
beﬁé’agﬂﬁ@ f4PE. OB b %‘s &HQ)‘Z’\‘édtlHEﬁHn&Jﬂ@xL@'aK& HFHFR10$n1@ and

wherein R7 is

the ﬁﬁskk@(zﬁd:da@ecbandqmggadup\ﬂ( argoOH) times). HiYo Pelladiumgopsertani(¢hme)

i s hydro] bl one or tracellu
wisa ke st bng pins e b Tl angace o idbropen g The
reﬁﬁ)hgm&ﬂﬁjé Q4¢ Ehrrél{ at@ﬂt f09 nahbyrs STRSkAdtisheslxfure Wadevacuated and
C3-Cr cycl oal kyl, aryl or heteroaryl

ptﬁg,ed-\@ﬁltﬁgm(fﬁtlmﬁ) angd amysmmdrbynétr%owym%géﬁh@?@ The

Tl I T ut
R e S R S R B .
'FRRIE B R EBMSO): it nlogd, sw) @39!(@9}9% pHn3 QSJ(IQQEIH) 4::6:5 uhez (m
ring nitrogen shown, rin IS optiona

na) éekﬁcmd FBab 56 ¢y dFi).o6.2F (shéki)agldwu hf@ B2AES, dfr9§59 &b (56 15, 9.74 (s
gt o in se t he bond shown intersected by
1%) (§qﬁg Hé&ﬁ%éﬂ? ma ring atomin said second
rlng In t he conpounds of the invention, when Rl is
ot her than hydrogen, the carbon atomto which the Rl
substituent is attached is asymetric. Preferably the
stereo chem stry at that asymretric center is R In
anot her broad aspect the invention provides the use of
a compound of forrmula (1) as defined above, or an
N- oxi de, -salt, hydrate or solvate thereof in the
preparation of a conposition for inhibiting the
activity of PLKl1 . The conpounds with which the
invention is concerned may be used for the inhibition
of PLK1 activity ex vivo or in vivo. In one aspect of
the i nvention, the conpounds of the invention nmay be
used in the preparation of a conposition for treatnent
of cell proliferative di seases such as solid tunours
and haemat o- oncol ogi cal tunmours such as | eukaen as and
Iynphonas. In another aspect, the |nvent|on provi des a

o, g, g, Y " Y




benzi m dazol yl, thiazolyl, benzthiazolyl,
i sot hi azolyl, benzisothiazolyl, pyrazolyl, oxazolyl,
woemmsoz@aol yl , i soxazolyl, benzi soxazolyl, PCT/GB2007/004057
i sot hiazolyl, triazolyl, benztriazolyl, thiadiazolyl,
oxadi azol yl, pyridinyl, pyridazinyl, pyrimdinyl,
pyrazinyl, triazinyl, indolyB9and indazolyl. As used
herein, t he unqualified terni"heterocyclyl" or
"heterocyclic" includes "heteroaryl"” as defined above,
3-408)-il AdiitTudrodih A QiFBHInC2-TREN -RY SLGE R BS rab - B ﬂ-[’jnﬂle'n\lmctho\v
bi- or tri-cyclic non-aromatic radical contalning one
beszaipidee het eroat ons sel ected fromS, N and O and to
groups consisting of a nonocyclic nongaromatic radica
cont ai ni ng one or e such het ef oafony” which is
coval ently Iinked N al or to a
nonocycl i c carbocyclic r dll | H ustrative of such
radi cals are pyrrolyl, furany, thienyl,
piperidinyl,inidazolyl, oxaz@ yl, isoxazolyl,
t hi azol yl, thiadiazolyl, py azonI, pyridi nyl,
pyrrolidinyl, pyrimdinyl, rphol i nyl, piperazinyl,
i ndol yl, norpholinyl, ben anyl, pyranyl,
i soxazol yl , benzi m dazol yl , nethylenedioxyphenyl
1 @hhﬁ‘(') [NQaiL W@rﬂmfb}‘é -1 XR8P0 38 ¢hiS u%ﬂl’o «]%&iii%sa solution
"di val ent phenerne pyrig nyl ene; |ny
3 Otp”yil@ﬁ)l' hydi8neromsihpsy ipdipagt2eyl¢oxyps- pba‘ra/hm.‘thd)‘@i’-ibenzom acid (0.54 g,

AR 0%, B0 s S RSB SREh mine (S .

5531 824)liB 3y @0 3 .rdm6l) BRXR YWY AR (0. 28ihaalky’| inﬁlon WEPZENR and the

pyridine pyrimdine, pyrazine, pi peridi ne,
regfitiga shEedhEor agyrthes I30dwineies pgftpreditenf, l@gimiedpm ogydo and partitioned

beg\¥az gcll)rg;l %{:/eg%}g %(5: %Ek)]mﬁexy l POniéf ajq é{u%s bﬂrs{gr \v?sstfuftgsr extracted

o inteadtignataste (SMaL) acd thdesmbindd Phenidsenshedlwith nlaewfioanﬁ ), brine
(Sgnd the foll ow ng: Unless otherw se specified in th

FHoeskied VgyQenprediiced rvacyme hearydeesidus wamwatomphed
orRlal QQtuti wﬂHyiO[W)'Ogt Sthy S:bgth{é in ﬁ@)?‘ang %B%ide thd esgﬁd compound

up to conpat i stituents
(OMﬁ@épendently may be, for exanple, (CrC 6)alkyl,

'Pﬁé%@% éf%y, hydr oxy, hydroxy(CrC 6 alk¥l, mer capt o,
CS @% éiiti}i 2.8~ ?d:{)@? Ky Bhbﬁ%/iﬂﬂéinolﬂ)
55 (3@ iﬂ'%% d.upr s BWHP@@?(} Ci'iigoi ?miﬁgf 'éﬁorwﬂﬁ) 8.17

| uor onet’hoxy
(s 1@()(3239\(5 180RN5 8 (dS(]HRA;,z/v ATOM+R])" - SO2NH2, - CONHR A,
- SO2NHRA, - CONRARB, - SO2NRARB, -NH2, -NHRA, - NRARB
- OCONH2, -OCONHR A , - OCONRARB, - NHCORA, - NHCOOR A,
3- ﬁ@B@@%roM@%an-W%eMﬁéB%biﬁ'}i@i&'\w’
- NRACONHRB, - NHCONRARB Or
-NRACONR ARG wherein/ﬁg and R6 arel ndependently a (Cr
C6) al kyl , (C3-CB) cygetog O phepytoer nonocyclic
het eroaryl having 5 or 6 ringl&!ﬂ 5, or RA and R6 when
attached to the sane nitrogen afomforma cyclic am no
group (for exanple norpholino, piperidinyl,
pi perazinyl, or tetrahydropyrriolyl). An "optiona
substituent” may be one of t or egoi ng substituent
groups. As used herein the t "salt" includes base
addition, acid addition and quaternary salts.
2 leumpbymdsldeinmbﬁydrmem m@N0 MR infifo IR ewas! @ BL F@ﬁ‘s zfd?i[('ﬂ() methyl
salts, .including pharmaceutical |y acceptabl e sal
3- [\i\}fuhl i:sh%uéw@a&n\w@r(aiakéixli«nemphqmyhn@kwielsnz@tg(0 11 g 0 3
miﬁgciiiggwesi imtdﬂa%iiﬁtimxﬂyrg SRS Rl %ﬁ'h'ogrg PRI HIF TR Rmoved
hydr oxi des; mnth organi c bases e.g.
N- et hyl - D- gl ucam ne, choline
tri s(hydroxyrnet hyl)am no- net hane, L-arginine,
L-1ysine, N-ethyl piperidine, dibenzylamne and the
like. Those conpounds (I) mhich are basi c can form

I . T T T o I
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whi ch have the required hydrolysis profile. Ester
notifs selected in that way may then be re-assayed in
w0 besesime7 car boxyl est erase assay when conj ugat BOT/GB2aG0@04057
rest of the nolecule via the chosen conjugation
chem stry, to confirmthat it is still a
car boxyl esterase substrate_iyp-t hat background. Subject
to the requirenment that they be hydrol ysabl e by
i ntracel | ul ar carboxyl est erase enzynes, exanples of
in \Fc)r(c @_ 2y CQQ ' 8& S Iiléglr ‘Pab’zﬁccﬁz P'&Q? l\&r‘i‘tﬂ%it{'ib %i&@ tg{ne{xﬁrra?t:é%l "r\&ci ethyl
ut@taieSO Wﬁf rﬁgﬁmﬁrm@mlds@waé lwyistey bath \bmtre(dO(lﬁ)Cbrme (30 mL), dried
3)al kyl-(Z 1)a-[(C -C 3)al kyl] bor (C2-C3)alke g
(MgyQ: )i @m:rtd:cl@() ﬁ1e|¢y|v}w_rehmy¢@pzn UgUORETYs thE écsrrcd comp und (0.1 g).

‘ngﬁpe d ngh%rioaéﬂq H&Qgga E\tf.t %%mé 2H), 6.72 (t

m%@sﬁ&er indergndentt.ve hyptrpgeut (8, >(t§3r17®3)(a,| Ky, #i/z §3 1 QM+H)'

hydr ogen of optional Iy substituted
R15R16N-(C| C 3)alkyl - wherein R15 i s hydrogen or
v, H B 6 Y

are attached forntan bptlonally S ustltuted nonocyclic
heterocyclic ring of/gt g~aj-ons or bicyclic
het erocyclic ring s§sten10 8 10 ring atons, and
rogen or (iii) R11

R12 and R13 are independently

carbocyclic ring of from3 't ringatons or bicyclic

carbocyclic ring system of 10 ring atons, and R 3

'S hydrogen Wthin these cl asses, R10 may be, for

et orfaF

2 fﬁﬁ?@o{sﬁ-@y uor%%/(r(l: on 1e%{1¢ a&i’l f@A,S nghléﬂ{/lloﬂyé) e(gz@;'/;? n?l?@'?slorrnmol)
we@rad&edﬁd/r’gp@%/slemtthyﬂlmngb tﬁﬁtdgghspe(bﬁrlxtuhemf gtetlyylll 3-[(2 S) I-

t et rahydr of ur an met hoxyet n -
hydr%pmmaﬁm}%vﬁp enbkﬂ%&‘tﬂ*@f%ﬂ?%“e%{ﬁ 3 Wbper ()
10(%%@ ﬁﬂhgd%h a%gtgnftﬁle‘%l/(ﬂn@?ﬁmﬁpb Phe Pe%Et‘iOrbM\é/inrred at

|s a group of "‘fornmula (Y), exanp
450€ f&r Mniaduasl ahe\mtyem wasRFmpbeedaig vdefd andcthyh deatate &t&@éd added.

above. The RO The 0 R8 i ent
TGS TB s e i A o R e P PEE e (Pgp0Ry ifered and
thé V&R ke REvIQh bR, (O reésBiueBs bl&onfaﬁfgr@l&é@’@h gilica, elutmg with a
optionally substituted (C C6)al kyl

grodisnt@d Ve3 b oatykgqetatamysol@ran@etoarmw|de51feércoaspaﬁm @-11 g).

LMRBEBEY Ly @gﬁ&ﬁo 05 Q0in, AT BIBRHES (seyget 18, 510 G

a RVEN1P0eN4 p(m; 15 R 6 M-+MiTer ei n
2@%§Qﬁg?épgﬁgh§ igpsgbs¥|t8?ed ( éggalk;%ﬁ;uc%ﬁas

net hyl , ethyI n-or isopropyl, or n-, iso- or

phenyKCrC aIkyI)

pyri dyKd- Cealkyl) E P
nethoxyphenylnethylcar /aﬁ/, enylnethyl or
pyridyl nethyl. R8 may al so be or example -(C=O OR 17

, or -(C=O NHR 17 wherein R17 ®s hydrogen or

optionally substituted (CrC 6)al kyl such as nethyl,

ethyl, or n-or isopropyl. ntly it is preferred

that R8 be hydrogen. For co ds of the invention

which are to be adm nistered systemcally, esters with
BeorSéanhy 18t &caé (1689 erasmalotavagedad & .pmtettmterodamcttml ﬂdrydroxy -5-
they are |l ess susceptible to presystemc neiabol b
[(FRE] hydiory propar & WisEeRier | O ka6 mdyand Retdisfur arbonate
therefore increased, and the ester can be converted
inside the cells of the target tissue into the acid
product. However, for |ocal adm nistration, where the
ester S e|ther d|rectly applled to the target tlssue

T |



A particul ar subclass of conmpounds of the invention
consists of those of formula (1A wherein R3 is
waoretdsozy,17 f | uoro or chloro, and the renai ni ng pPar/iGabées04057
are as defined and di scussed above. As nenti oned above,
the conpounds with which the invention is concerned
are inhibitors of PLKLl kinasig-activity and are
therefore of use for treatnent of cell proliferative
di seases such as cancer. It will be understood that
(1L.4DE FPEChbH) & BRFE( l6aME] addhe A RRLeaWt RT HAL0 BAlrs. Ethyl
wi Tl depend upon a variety of factors including the
acene (M i) ohs adiedsipé dicfmisturo mosiaddy léltrplﬂey(élél mlthédtag'é-d sodium

TR T R YT T P

renfVRISE L QM. ﬂﬁ@&sl‘&@@h’ag atrb@AtodRthhtd6n SIEVE kldiing Gith higradient of
particul ar di sease under90|ng treatment. Optlnum dose

0- 1|0@9/e¢tbvlamdtafcrneepspénweotp gwstllﬁgcwemwwéowt(ér7rﬂ)ned by

BTy T8 TR AL R, SIS 1
5.1 C(Htftl)ga n8isY ﬁl)‘t7 L ?n'i‘ tehey B2 PrhalHEGOBI (ﬂfst'Ho; m/z 317 (M+H)"

properties. The ora adm ni strabl e conpositions may
be in the forntof tablets capsules powder s,

ul e UId or. tions, such
gl&ﬁ él l%ﬂc.{S 6“ E i@;& Q}fgrogigroplgn Z-ﬂ foxxpd’eggﬁ%rteaol utions or

suspensi ons. Tablets and capsul es f@r ora
adm nistration may be in ynit dose presentation form

and may contain cgeyehtfg *bs/such as

bi ndi ng agents, for exagple d q, acacia, gelatin,
sorbitol, tragacanth, pol yWi.B¥l - pyrrolidone;
fillers for exanple | actose, sifigar, maize-starch
cal ci um phosphate, sorbitol orggfycine; tabletting
| ubricant, for exanple magnesi um stearate, talc,

[ofR rMﬁJtﬁ)Yll-s(’r’l@ﬁe at XS ab. 02898101 | Tn] OLTRE6DMas alldwd to a solution of
exanpl € potato starch, or acceptable wettin g agent

mehd-lsire s () dungthoxynremat 2 phebanapate { cAH): $03504-77-2)
e | ]

AL} LSRR R IO 5 LB bt o

whadied Adiethé edaation stlrfemlr foe x@mphtes. A0fbevuAqueowsi sodium thiosulfate

ST R PR P 1 i
m{) ﬁ?@ O3k h&tﬂfdlgu C‘Mtfn Igat\ﬁ?ale%ra AEoREDELMBiEdrBEHak 68ltiohl fe organic

efore use. I qui d preparatlons may contaln
soD@AMEeEho Gk vacdk, bhd 8% psodilet %rastedpnﬁndthygacagemtélsx 10@mL). The

exanpl e sorbitol, syru net hyl. c | ucose
cosyhings, orgRTIG Ly B Yeas %%ﬁ@@fé%oédﬁﬂfﬁrél s B S TevRg in vacuo.
[l?egc‘?mesmatfeﬂﬁl @a&a&?ltanlc%%&ll bfhyl a%tabé toagtver@ae eelleatcempeﬁnd (16.8

non- aqueous vehi cl es”(wh may 1 nclude ed

)O|Is) “for exanpl e al nond oil, fractlonated coconut

TENMR °ll6ya‘ﬁ?sf§léﬁ’ 134, IR R PLEB P G, 110,
" 55 gpy{ 183 b@ﬂgﬂ?{ \)gf) 73Q¢ RIS, %'3@4 (RRdptf

ired con éntlona uring or col ouring ,
agents. For topical application to the skin, the drug
may be made up into a cream |otion or ointnent. Cream
or ointnment fornul ations which nay be used for the
drug are conventional fornulations well known in the
art, for exanple as described in standard textbooks of
phar maceuti cs such as the British Pharnmacopoei a. For
topi cal application by inhalation, the drug nay be
formul ated for aerosol delivery for exanple, by
pressure-driven jet atom zers or ultrasonic atom zers,
or preferably by propellant-driven netered aerosols or
propellant-free adm nistration of mcroni zed powders,
for exanple, inhalation capsules or other "dry powder"”
delivery systens. Excipients, such as, for exanple,
propellants (e g. Frlgen |n the case of netered

o s S . T . - Y
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according to procedures described in the standard
literature and are well-known to those skilled in the
wa@bdos/oJppi cal literature sources are "AdvancedpOr/gapios/004057
chem stry", 4thEdition(Wley), J March; " Conprehensive
Organic Transformation", 2nd Edition (Wley), RC
Larock , "Handbook of Heterogyclic Chem stry", 2nd
Edition (Pergannn) A R Katritzky; review articles
such as found in "Synthesis", "Ace. Chem Res." ,
MefHYe Dby BNy - SO DL RGNV AL BAR W B S QLR LG | dentified
y Sstandar a from
secondary sources such as "Chem cal Abstracts" or
"Beil stein". The conpounds .of the i nyenti on may be
pr epar ed by a nunﬁab 9 S ’OOf whi ch are
descri bed specifically iy the pl es below. In the
reacti ons described bel ow, it be necessary to
protect reactive functional grofips, for exanple
hydroxyl, am no and carboxy grqgps, where these are
desired in the final product, to avoid their unwanted

Mpdyl B-l{q?}sal-tlI-xﬁdfthd)‘fyptdlﬁnmﬂ(fd‘dyoﬁ%hér@ﬂﬁetﬁﬁy se&éfml: ECAS no. 851885-
"Pratectin Organj ¢ Synt hesi s", di tion,

A ORS)E 0TI B8 PisSEomUer T SHEF o B gh atlpaind the
B ST ) Y I 4 1
addad asd/tht sk Kirthér a/acmmbalﬂdumlly pangedalithf [o/didea gad.)The reaction

and t he $ %f gﬁ@s according to tgh i nvention described
ME NS § I FERRSTUHG T2 bheushbntil somplstion e bisvrapction
mP(fturQ KRS %Géduﬂlgd Qﬁ@H\ﬁ}%ed &b{har gd(%%h i ﬂwc % mtéﬁ??tt\lvacs Akt off,

Boc or boc = terf-bltoxyc
argithe Bitfateaongé ndiatedrib snatogo Goz the ezt kompoadqd6ylg) DBU =

AT BTGNS Rednnlh SAP G SfacTEnmaBeRs2 G 310, 4.55 (m, 1)

6.8(d, 3P/ PPW. et NEY i met hyl ami nopyri di ne DVF
At hyF/ e T RS hyl sul foxi de EDC =

1- ethyl 3- (3 d|nethylan1nopropyl)carbodl|n1de Et CAc =

et hﬁ Et 3N
S-methylpyrazin-2-

dlsm Ijiliesio LNN‘@ﬁﬁet x%@mbﬁ%@d:ﬁia%zole K203

= potassi um carbonate = T1th um hydroxi de MeOH =
nmet hanol MySO = nagme5|un1sulph&ie = sodi um
carbonate NaH = sodlum.hydri 2 =l sodi um hydr ogen

carbonat e Nal 35d|&E$q6m
NBS = L/-brono succini mde N
brom de NWM = L/-nethyl myr p
di chloro-(1 A;(
, 2-bi s- (dlphenylphosm | L hane) - pal | adi un{l1) Pd/C =
paIIadlunmon carbon PPn3 = tri phenyl phosphi ne PyBr OP
= Brono-tris- pyrrolidinophosphoniunhexafluorophosphate
A&mare—otsao D dlﬂa@:ah@m pecbbéqr ; in-
28y -{ e g)f FoxyB-Hy d-ro‘(%;/\ll -(5 meth&/ lpyrazin

O benzotri azol - X -tetranet uron
2-ylghangamigde (@ HB £al- 84 wmmolk 5t¢h1¢fp%No@ﬁ@ChY&rPaWdle%rbD\am1de (100

kST A BHRYE o, PIERLR) BBl P v

stizredrid 4 infirawh &) reﬁﬂtﬁlr at mmwtcﬁs Woursandithd ink thr@rré(ﬂcem-n mc 1o.
EtR;dcrolltre(s = nole(s) mol = mllinole(s

drgate ( ﬁ%@ﬂétwaé dﬂ‘é“@oﬁlﬂdﬁb%mmr@rqutled:\wb oater & @La,thnme (50
mg)‘g‘tl{/lce% @\%WL%@ gﬂ(}%g\? ngfC gyuﬁ¥e uc %gld%lg ?vgs ghglinaa)graphed on

silpay ¢lfifigawito 0-5YSoletanbdisinEr M, ey ed dusitdagotpBUsdI{ 150 mg).
rotary evaporator. Mcrowave irradiation was carried
out using a Biotage Initiator(tm Ei ght m crowave
synt hesi ser. Purification of conpounds by flash
chr omat ogr aphy col umm was perforned using silica gel,
particle size 40-63 nm (230-400 rmesh) obtai ned from
Fl uorochem Purification of conpounds by preparative
HPLC was perforned on G |l son systens u3|ng reverse

______ o ~ A - o A~ A NS

OH =™sodi um hydr oxi de
B, = tetrabutyl anmoni um
ol ine Pd(dppf)Cl2 =
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ediate Internediate 1 -F -CO2H 2E -H 2F R1L R2 n
Internmediate n Internedi ate -cycl opentyl Boc 1 3A 4A
wo 2en8togd11Cbz 1 3B 4B -cycl opentyl Boc 2 3C -' bRCyIGBGZ/004057
2 3D Internediate 8 Internediate 9 Figure
linternmediate 10 Internediate 11 R1 R2 Internediate -H
-cycl opentyl 12A -CH 2CH2NH33-cycl opentyl 12B -CH
2CH2NH2 -'"butyl 12C Internediate 13 Figure 1
(continued) Internediate 1:
T r o~g-~,cvel nd; W drygth It 3
HNETR SUPRPCGREIRE S 2 8 B DT Dt Gty Zientes am
JHYSY Y- Bt hadalmgmdesemumﬁm H), 7 ’(t IH), 7.40 (t. [H). 8.13 (s. 1H),

W02004076454. | nt er medi at es r ocedur e
5 38hdcithediiate 11DERb e || hEormabiTare AL

d- Cvcl opentyl - T- et hyl A-r f Ahvdr oxyphenv pam noi -
d-met hyl -y. d-di hvdropteridin- 6(5H)-one The title
Thé Picphfitich af 3—[@2@3—1Hﬂﬁh@rceﬁhtﬂ(ﬁ\qr)prbmre?.-mbjdxﬁbé\y]iro‘(y -N-(3-
accordln% to the generg qufedure (Schenme 1). To a
medIpMrR#A-20¥l)benzamide was described previously.
(7R) - 2-chl oro- 8-cycl opentyl - 7- et hyl - 5- net hyl - 7, 8-di hyd
ropteridin-6(5AV)- one [Internediate 1] (200
Tho peparmibp of B-chto@HN R rdimythy lapyreziné-@rdarboxamiile is escribed below.
concentrated HCl (0.2m ) was added 4-am nopheno
(148nmg, 1.36mmol). The reaction m xture was refl uxed

5-¢) Bmlﬁ Nﬂ%%&h reﬁl&fz@%ﬂb@kzﬁﬁidander reduced pressure.
ue was par one et ween sat. NaHCO3 (20m)
and a nlxture of NbOH/DCM (1: 3, 201). The aqueous
| ayer was separated and extracked with MeOH DCM (1: 3
20 nL). The conbi ned organid | ayers were dried (MySH)
and concentrated under reduceg pressure to | eave a
brown solid. Trituration wt t Oafforded the titled

internedi ate as a grey soliq (f%Sng, 50% yi el d). ESMS:
mz 368 [MtH + 1H NMR (DMSO-'d 6, 300 MHz) 8.90 ( 1H,

O)Eﬁz)sl cﬁg)ﬁgiﬁQ g?lﬂlﬁ )C}") anZﬁ \\(a:.l; Hdde%) to a7su§|(§:n§13h'|of S’-,chl-l)r&)ﬁazmeGZ-
cafbbkdylicatid JERS . %(HOHI@)D (2 52 2, (@91 mrsql) lm lglgommeshane (25 mL)

The [
o FVE (B Peomsbidhl it whcst e abheinlt ot HARE;BL Bt
cohBtARUNAJa8856 hh B i refi@xewad BlREOREH &t éicBlbiomethane (25 mL).
Cyclopentyl (2S)-4-brono-2-r(terf- butoxycarbonv

Dlpmﬂlﬁmhbl@t(&hvibat'l)éﬁﬂaé TimLel 1. marabbupsthen agded sirenyyis %Epllowed by

S50 R 55 AR o0 b € SOREEE 18 o

miktit WAe Bsh@Atrakd bn oo asd t}m&es(ldue(l%, re&ls%Gme in duchlloromethane
acetonitrile (10n) at QOC

adde 2, ..
ang. fdtyradel The filratervasshipmaiogien |on§q}c91 [‘)Etmeowﬂaa gfiops gf 50-
o utes
D A
'IBNMR 8dCDe® DL . Svb(st 3H), BLE8 (hd iy 8sM (sdl Kas. 9f2|(s,t1éﬂedz/alrﬁﬁ
washed with acetonitrile to give the product (1.80g,
(MD3 yi el d). ESMS: mfz 234 [M+H + Stage 2-
L/-(telt- butoxycarbonyl) O-[te
Lf-butyl (di nethyl)silyl]-L-honpbserine To a suspension
Aohlt@nptier dethad yor(thé n@pmm)ts‘vﬂ Y[3-H2Shbhdideeiomethoxy ipggpan-2-

yl&m-%-ﬁﬁh&wm&w@ S R R S D T

Liﬁﬁ&thDme%thﬁnwﬁS stirred at RT for 16 hours. The
DCM was renoved under reduced pressure and the residue

was re-dissolved in EtQAc (20m ) and brine (10m ). The
Et OAc | ayer was dried (MJSO4) and concentrated under
reduced pressure to give the crude product which was
taken forward without further purification (2.53g, 99%
yield). ESMs:. mz 356 [ M+tH] +St age 3- Cycl opentyl

L/ - (t eAt-butoxycarbonyl)-O[fert-butyl (dinmethyl)silyl]
-L-honoserinate To a sol ution of
L/-(tel/t-butoxycarbonyl)-0-[te

e I N S -— o~



D oxane, water Stage 1 1) EtOCOCI NEt3 THF ii) NaBH4,
THF/ water a NBS, PPh3, DCM Pyridine Stage 3 C bz
wehen®137 St age 1- PCT/GB2007/004057
(3S)-3-{[(Benzyl oxy) car bonyl ] am no}-4-fert-but oxy-4-ox
obut anoic acid To a sol ution of
(3S)-3-am no-4-te/t-butoxy-4ygxobutanoic acid (900ng,
4. 75mmol ) and sodi um hydroxi de (280nmg, 7.13nmol) in
25% wat er / di oxane (50m.) at 00C was added benzyl
chl orof ormate (2g, 4 13mmol ) in dioxane (101L). The
mxture was stirredfat O0C for 1%hoyf @gnd then at RT
overni ght. Water (¢ he m xture was
extracted with Et QAc (2 The organic phase was
back extracted with a satura d aqueous sol ution of

NaHCO 3 (2 x 10n). The c ' ed aqueous | ayers
wereacidified to pH 1 mr!h M HCl, and extracted with

EtOAc (3 x 10nL). The° ed organic | ayers were
dried (MgSH4) and concegntrated under reduced pressure.
The residue was purlf(ea\by col umm chronatography (3596

1 %@glﬁ]ﬁ%%&al% grove ; hew? {8 g E@“ 5% jgﬁno \%{%g@lgscgto a solution

of er(‘es Bm@rlﬂuumde(mﬁnnxb@m ¢B5805Y 5 ]rdlhreh@raaﬁﬁrﬂd%wram 2-
yld@e)beequf eﬁé&w 8x9)-8 arpeihin PaM (RSP nal aadstitsed abambiersx

0
PR K DT Rac B TP il (TS Yy I i
(6ehuLe8hg mrodl) oxof aidadhiied h2 teattion irZdinovetnight Tae %l)éérttfvﬁls
was stirred 200C for, 2 hours. The solid forne

PP PEHANGF i PisHEd The ftﬁldr'ﬂrwa& QISWWM)ﬂthH@Mte (200 mL)

w%%ll?% mﬁ/ i).%d gf gflﬁ% §8Ti log)m%lzggra sggqrh}utgrrlgarbonate

sozlnltd)nt(h &nloalmlo)l‘ﬁﬂ shtmrmed Bife)( IBEL)TBﬂedTGMéS(Dﬁ fif&¥ed and evaporated
stirred for an additional 4 hours. The sol vent was

undepsdueed pefsirer dig sesidysreasquridied by tlastechremitggrapbien silica,

elgﬁﬁgu\gavﬁlga a{d?zg‘é\?g 16(?"%@‘&&%&%” 15(9%_[%1? t8 tg)rdé\fgﬁ,é)f%dgat asa
cadougless foafir(@tLig)nTowe08 m@single vi this rﬂrﬁ%ﬁ%@d&ed\éﬁaﬂyl ether

wat er. brine ( The organic )
(] %%%%rearlﬂa srwgésma ustizg O(Yﬁqbggkvr‘tgt vigpropsiiFring. The resulting
w?igéjé!grﬁd\éd%&%ﬁéﬁ B hﬁr&'o}‘{ @nd BﬁecPﬁeréF %Cél%ﬁ"h - Feléﬁﬁ{wrﬁg Wiffraction
esfadrisheld hig imaterial to contam a large degree of crystalline character The remaining

AU OSSR ST TP AT S8 s 50 v
addes dﬁ:H@Wet}ieﬁ(deSdnB) &Qi tutth@rarg& b&t&h g?ﬂrfg)ma RASRNiB@y 1 cther

é é% 2. 72mol ) he 'm xture was
(28mle)y éqrg,q{bafcé]rwg Wdﬂdﬂé‘ﬁl wéﬁmSQIIWrmdﬁm obpuimed, previously

f but
(5P BB}l ol Hemeiitcattc 86 b L b it Xemblsaayre. Th spmpling
LdlafurlB@\Aoﬁlﬂmee mﬁmed &l ddgatibnORhIsiRed ddedriFl X VARUMASThe resulting
t|rrgg % J @r anot her 18 hours. The sol vent was
materFh(ed & %én) hadan, aay ppwdeshitiractioppatiss) ennsisatwith the

t th
B SR AT S AT, BRI PAM
(dfﬂllOt(Imettbow‘yr)mpamé-yﬂ Joky-Ge[&3- mﬂ@lpgl@z[z@n Qqﬂrﬁ)hﬂbﬁﬂofmﬁwmxy] N,N-
concentrate der ¢ ced pressure. The crude product

et Fayined-ybosamiid i HecBBrGpiHg™( TEOIMR and mass

s y

e o Tk ghas Rt ey R ek,
1H NWVR (300 MHz, CDCI3) , d ppm 7.39-7.30 (5H, m,
5.40 (1H, d, J=6.8Hz), 5.12 (2H, s), 4.38 (1H q,
J=7.7Hz), 3.47-3.38 (2H, m), 5.49-2.33 (1H m,
2.28-2.13 (1H, m and 1.48 (9H, s).Internediate 3C
Cycl opentyl 5-brono-
L/ - (felf-butoxycarbonyl)-L-norvalinate The title
|nterned|ate was prepared accordrng to the procedure

g, ~ o A = "~ -
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The title internedi ate was prepared according to the
procedure outlined for internediate 3B [ Schene 3]

w6 beuslosng7 Wi t h PCT/GB2007/004057
(4S) - 4- am no-5-tert - but oxy-5- oxopent anoi ¢ aci d. ESMS:
mz 409 [ MtNa] +. Internedi ate 4A: Cycl opentyl
(2f?)-4-bronmo-2-r(terf-butoxygarbonvOam nol but anoat e
The title internmedi ate was prepared according to the
procedure outlined for internediate 3A [ Schene 2]

s BLabEi.ng ;v ] VB <N 351 [ MEH +.

5 PL RS DO BTy | SSVB sThéo P

vIsathnowsH plenpk el N Nbdinaxiyd iy boinek ) -c2boainvidé Foab & i§bRaracterised in
tit]e internediate was prepared according to the

Proyidigdh rastawe of Hedoleying P erlss nspsraDigimcGelfe ragjation: 20.3 and

|2 o TR S Bhaomegiony sonancioy UyrsSiamgity ey 2s.
y ey §pieinox gleN IN-d i@l - pyt ind65 cdrbbdntidé Bb@R WEY cRdrgctSrised in
(1R, 2S,5R) - 2-i sopropyl - 5-met hyl cvcl ohexyl o
P'§‘2§5"2219r5«‘5f?e¥rrt0-‘¥5l9 BHNRCAIOB BAYT N asvibrientally a5 xbewn inbigne A. The ten
< b l.nt.e. ggg)j t: repared according to the

m%?%é%“é‘h%rg ﬂgﬂ%sldrrne \@éﬁg&v\‘@%§g’hene 5). Schene 5 Stage 1-

(1R 2S, 5R) - 2-i sopr opy!l - 5- net hyl cycl ohexyl
T /[-(tert-butoxycarbonyl)-O[terfbutyl (

4 thyl)silyl]-L-honoserinate To a suspensi on of

Ter/ mbQ Hrobilh it WERab PodePDifrRIdtioR ek kS ' LMHCI-\/IL- h

zin-5-y8barbamoyllphenoxy]-

d DEPHN P I ( B &-YHGNed EY1DY
740mpl)) . DMAP (22 , .1. 87mmo| ) and EDC (3. 93g,

N’%C‘.l'g"’. Yl"'.)vr‘."ﬁ'@-éeﬁ—u%ﬂi&j—éﬂ-‘ge' oY Ok dwed to warmto RT and
stirred forampld 2wt her 18 hours| Theld(RRCTIon m xture
was concentrated undéitendduted| pressure. The residue
was puriff i Beetd{2@oll urm chr omat pgr Bpkysi(y209
Et OAc/ heptapgisto grve—the proguet—as—a—~chear oil
(4. 864, 55%@?"%? d)] ES C.*'fmz 394 [ MENa] +.|St age 2-
(1f ?, 2S, 5 ?)5.846 sopr opyd4 - met hyl cygl ohexyj
L/ - (fel ?=butoxycarlponyl)-1honmogerinate A suspensi on of
(1f 2, 2S, |5/ ?Y3A5i sopr opy46.5- et hyl cyobohexyl
L/ - (fertFbus arfonyt )79
[terf-butyl %éojllztirlfgt hyl ) si ﬁ/ﬁ - L- honpséfi nat ¢
(4.860, 14. Ommye) 1 h THRRJ water 7 aggtic gcid (60r1L
60M. : 180M) was heated at 3QC for 20 hqurs. The
reaction wad> 87 ut¢d w8 Et OAc (60vs) and washed with
sat NaHCS8 Lat o (26 —IMHE—(36+)—and bri ne
(301.). [The §'r23ani » Ia;jg'_gwas dr i ed\’f MySO4) and
concent rjat edgynder | reduggesl prejssurefo afflord the
product (3.45g 69% vyield). ESMS: nfz 380 [[M-Na] +.
St age 3- (1?-6,-5@, 5R) - 2- i%@r opy|l - 5- nes hyl cycl ohexyl
(2S) - 2- [{ftetshutoxycarhpay—anrtnol—4—exgbut a noate
To a suspenéid'gﬁ of 285 Vs
(1R 2S, Si$FZry AL OPYT - 5- net hyT cycl ohexyl
/' V- (terf-butoxycarbonyl)- L-honoserinate (500ng,
1. 40vererding ta tBONELEROMVntian tBYCivereviddd e dryDadieNarm of5-[3-

i ag 2 1, 54mol). . The reactign wa : :
oAb tbae ARG 1 B0 b Pt St ESDpoy ehenony -
N,NalimtihghpyvasinaddachokarhidARSEBA! whihiGes sh Xahy ?%ﬁ& diffraction

solution (30r) and the mxture stirred for” 15 mn.
Patigia Withgu et angyaeci ligareak @ébabaat ddhetad 20ME. aqueous | ayer

extr YRk : ; . :Jhe .combi ned. or gani
I ayé\?g&a& \éﬂ)&l/gs#eggh \g/\h%f/ ﬁ]t%)%%{%lsé&v'ﬁe{g%agl@gﬁﬁ’&8ﬁn A,
which3nks hn Xdraygo wdbhEEH)ctian gaeon tethtat &lagidnd RP&Y id BN Shout 2-
ressyre to give the title internediate as a
the Ti&'%l-ess oi | (48Qy 97%yield). ESMB: miz 378
[ MENa] +. 1H NWMR (CDCI3) d: 7.90 (1H, m, 5.30 (1H d
J=4.7Hz), 4.70-4.57 (2H, m, 4.45 ( 1H, br. s), 2.92
(2H, t , J=5.7Hz), 1.91-1.68 (6H m, 1.58 (9H s),
1.05-0.85 (4H, n) and 0.66 (6H d, J=7.0Hz).
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Stage 1 product (0.53g, 1.40mml) was dissolved in

MeOH (29nL) to nake a 0.05M sol ution. The sol ution was
w@amseshithr ough an H Cube(tm conti nuous hydr oBETY&BR007/004057

(Thal es Nanot echnol ogy, HC-2, SS). The reaction was

performed using a 30mm CatCart(tm (10% Pd/C) in full

H2 node. A flow rate of inl/lngn was maintained, with a

tenperature of 25C and H2 pressure of 1 bar. The

product was eluted into 2M NaOH(20OrL) and the MeOH

r enmoxeehryind €6 tlk%ﬁ&%ﬁ@m%ﬁ%ﬁ l’('lﬁé?c lO‘ldC?\ 19%‘? 91%%&@91& Ll}%l WO 5.1

was extracted with
(ébgéﬁqh(ﬂup@wﬂs)\w epqmrz etjo(\l\/@-ﬂ@ m&rhalpghazm-l@—@f)tfﬁaﬁlﬁdyl]phenow]
\H@d‘? € ucedeoﬁ ure to affo he title

AN enrkr}é %Ytré‘"é £ é)l\leWeD qrm z%.owélcggas <g’11}$fr§_‘j’ gtp\mkr diftraction
ﬁﬁkﬁ\\ltﬁiﬂlc@ﬁ%&f) J}s‘@l]ic sakd bl Mz ; j\ﬁﬁ? od: 6.97
p(2H d, J=8.5 Hz ) %( ijﬁ%pdi% § 6( 1H, t

’ J—gug)lqlqgg to @e%es@gﬁnv@@onjﬂ@w(proﬂd@i Hary stathide TordRot 5-[3-

3H nfe diate, 7
LS oo kBN 8y SRR parvinod slrashme Iphenoxy -
NTNedirhéthy lepyiradi - PR aibdk aniB SFRFER AV KiEh ' z
ro::ledu*r g’ygutl i ned bel gw (Schene 8)GI ﬁgssgﬁggé%gpés‘?%émimnon
p{tg;g} Bﬁ@ﬁ?“;ﬂhc peaks at about 2-theta = 20.3, 15.6, 23.2, 22.4, 9.3, 25. 7 26.2,18.7,
2. g%dgl azi do-2-[(te/t-butoxycarbonyl)am no] but anoat e
To a solutlon of cycl opentyl
( 2S) Adeobdiogm the[p(efséﬁtfmhﬂﬁ@ﬁﬂﬁ@é i@qwha Dﬁgllhﬂé RIRAIS - -[3-128)-
lg‘L‘ﬁt ernmedi ate 3A] (1.00g, 2.90mmvl) L}b
Hefors Or‘jmpé%a&e? Ydoo3y[ (51mct!3hlmswa)zm %Mburrbmwl enoxy]-N,N-
lifle t 1 f.oF .
o FralS oGl FOBRS, Mg 108 B g pgion patern
substential iy sheshnivedswbe X -y b@wﬁ&ﬂmﬁa)wam fatsedi shoMavieFigure A.
3(10&)71. Tpe or anl ¢ |l ayer was, separated, washed with
Sat Ablig 8BS InRRTIER fh5ge o ProMen cremtallioe [uBSOA)3-(29)-

1 (dlamoﬁl@mgﬁﬁfpf@iaﬁ@ g Ls. {@%&ng%ﬁﬁ%gﬁoag r?é)ifl\g)hgrtﬂog(y -N,N-

pr oduct as a yellow oil" ( 1.05
dims ey -py repioet2- qamquendqg lioin iAc awthiarhas ESMScay mowd8Bdiffraction pattern

%‘g@a ﬁ)‘%&?%[pf @é %?@‘SF oxg(?: r BT s Qo) BuibstRoat e

To a\&ofdmg thepreséntdevetiibh RAIE Ylovided a crystalline form of 5- -[3-
[ S%S) 4-azi do-2-[(ferf-butoxycarbonyl)am no] butanoate (

lpelflucsonethany promane: HipxstS-{(Sant Ylmglla@dﬂdcaawoyrt]pheno‘(y}

Nwi ithetif1- reagt
| ushe % 9{lemrnﬂ‘fsz \%9 *H“L ¥ -o%)grﬁ I3\31/ & %’éé‘“i% raylmyv ‘fﬁf fjffraction
pawm vaitidegdeasTome spexﬂtmrpeal\mtsz thletash B3163pltid G Rink DIF° 2-theta.

[ stirred under an at nosphere of

ni trogen and i nal |
hydr’§%8ﬁ"%& 0 P%?Peeél inysitien theeds proyeded gverysitalting formend 5-[3-
[(ZfS)l L @i fRbrémERA) propah Qr)tlhoqg 5. n%?llnd)’ éyeréfl)l Zzng ahba%m?lll]]ghenoxy]

Itrate was concentrate r re ure
N Ne@mﬂé’lmgllmfl tarboweddy é’bvmem viHiBeas (dE(X‘Fta)y powdies diffraction

The. .or e rated, washed
rob S Rt RGP e 2RSS E B e
maynisteplug @diinasopr eshethe to |l eave a yellow oil .

Purification by colum chromatography (2% amonia : 5%
Ve OHhGeprdiENy the Prspens dnvichiéon theeds provelededinatalisstoam of 5-[3-

P ONRE B R b S0 Bl 3y Sty g ohenosy -

N.brdichethybpPrhzind - i@ Fo&h 2
ihethy p%r él%_] a csdgboxng 6ané\ Wnch%(a&m@( %d’y POwderdi®action

paﬁ(tﬁfléw S(ﬂ’F‘dflépS’ZB(SQy@ftb(ﬁ@m 13, 15.6, 23.7 22.4,9.3,25.7,26.2, 18.7, 26.5
s I nat e e title
dn?ﬁt% es\trl;glrl apdgj gg}s{&aﬁ@p éﬂ aE:'cI:]bnru 5etthe procedur e
outlined bel ow (Schema 9). Pd(()—|)2 / C. H Stage 2
Et hanol Schenme 9Stage 1- Cycl opentyl
L/ 6-[ (benzyl oxy) car bonyl ] -
L/ 2-(tert-butoxycarbonyl)lysinate To a sol ution of
L/ 6-[ (benzyl oxy) car bonyl ] -
L/2 (te/t butoxycarbonyl)ly3| ne ( 1 OOg 2 63rmo|) in

o s T~ R N~ o o ~ e~

g3
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11.3mmol ). The reaction m xture was allowed to warmto

RT and stirred for 1 hour. The m xture was washed with
wovdsns(1p0Or) and brine (50n). The organi c | aper/cuam7/004057

dried (MgSO™4) and concentrated under reduced pressure.

The residue was di ssolved in DMVF (1001.) and sodi um

azi de (100ng, 15.5mmol) was. gdded. The reaction

m xture was stirred at 600C for 3 days, allowed to

cool to RT and partitioned between water (200r1L) and

Et O?tﬁc()gﬁ)l%)th d?ﬂx*%?m@ﬁﬁ%ﬂﬂl& h@l}éelg VR QR s?'}lﬁlgc toY@S()IP%dB

with brine dried f 6 concent
[(@d&ilfﬂ@muoet&iow)e@sm \ﬁb)\}/ eaME-na):tlp)db}e 125,1347I-\ﬂw 1tfabmoyl]phenoxy |-

h
NS i P BAE KRR 1 POl it der diffacion
paf@haut] @3&sPble s&@cxﬂ@?eal\gﬁ%t}’lbt@ﬁ% 3ESMB: nfz 671
[ 2M+Na] + St age Butyl 2-cycl opentyl
(2S /KS?ﬁUnéaﬁWh@pqun@denm thereds dlwakbaxy)rs&ﬂlmcmna of 5-[3-

[(2??'1 dltﬂn) n1et?%\y§§51rfogz§)1§/u?)yy61)%¥ §y[ﬁ lgyréagcy }%%@%moal |ghenoxy]-
N N&hﬁﬁﬂmyl Ian@iﬁHQl Jdarbdkafi dHFIHIT A% 5vh:kh had %HMD ;/%@d@ﬁ&i?ﬁiautlon

al | adi um hydr oxi de on car bon 326ny,
pajierg cYithoH leps ‘Wﬁ@evﬁgpﬁ*ééaah@ﬁ-aﬁhﬁpIaced under an

at f eated. a . furt

Ci @Qgﬁdﬁfttﬁ th rg%et-gpglﬁfe%n th§ Qe 1 grogtcﬁi aGhg mgntarm of 5-[3-
[(%DMthh@r@nﬁﬁo‘{ﬁprfopﬁn 1611oepH5s[(S-hrethy@Rehdifn-yNcxibdi@y Metenoxy |-
N&dhteref throu ite é and the filtrate was

KBNS By Bemie0saice o 8s ihieh hap an &asas pawged @ffraction
dﬁ(& ly I y. 6 ©ography

P A ) PR B PP Y D S IAPIRE S 2P s

t h| dccerdingup [tesgreszint m(v&ntﬁndagheréS@/pmlv&iledi)i uyEﬁMiic tm‘rﬁ 02893-

i and 2M+Na 14
[(259%% Hlugrorge E?%[>prﬁfan Ypsyg: [QN‘E;/IBF WEPYF%)‘“ 231)75rb3meslhehenoxy
N Nl'dhm@h - r@Zm@-ZEtht{o?( 15
i o LA Bt

pa@emthépéﬂ ig P€3£§<Srat 2iptani2idel hgl J2.28r4, 813n2817y14.2, 18.7, 26.5
andtg ¢ ferf-butoxycarbonyl)al aninate The title

[ nt ernmedi ate was prepared according to the procedure

out kicoadirgab 6w frSeher®erkibh. thée vilidd §t@@ﬁuﬂne f&%‘ 65’5 5-[3-

é-iz-[é‘ﬁe/t but oxycar bonyl ) am no] - 3- (cycl opent yl oxy)
(2S5 Sihipgamethaxydprpamey loxi A tompthadny ravin- %ryi:)oarbamoyi]mifenoxy]

N e O I e e

pamamvsaddé%ﬂgmym opentanol (0.1 1n, 1.23mmvl), DVAP

r ea@&oﬁ?%bﬁ?gngoﬁ‘%’é\ég T&éiﬁfilﬂl BOI’P?Fh‘gng@P@"lr%'éHIQ)Oﬁ -[65-
mefhyﬂﬁyh%n-@@lﬂﬁﬁﬂaﬁmyﬁﬂ%nﬁ?%g{l '\Pﬁm'f@tlyl zYiQSZ b %ﬂde Form A

e aqueous ayer
is a/\lasv melnegwlatwu ampnget &f n@alcng at %6.GTikhd apehkt183.1° C (Figure B).

n rgani c | ayers wa th.brine, drie
(N S indao OB, e B SutoR TGS i+ ergtodtoisy dsd iagine form or
g*[m)'qr(udﬁlomrﬁ&ldﬁy)ﬁr%ﬂmﬂyl]Blp-gg{yhﬁﬂ?)py\{\@“{:Q was used
wi t hout further rification
yl)cE M;q.rﬂmqy lg@(yig-N &bmg@ehpyﬁanc& carboxamide, Form A, with an onset of

mehnr({t%out Q%Qéyd%ﬁrabp%gly L adiPdPEs ¢ di n-4-yl al aninate To

L/ - (\téﬁrﬂmblﬂdj ﬂ%}fﬁ@%bﬂﬁyérﬁmﬁTWr@ﬁrthé*Lférép%bﬂL@H:pﬂf%css for the
torég 0. 72nmmol ) in et hanol SSrTL) was carefu

Pﬁ’%\u‘i wmunwa@tosn it o qlemmem%wwnammmus-
2h g n.m xt ur
e g S R g - b B B S R
cormcs erpyeatlsdmm dfib- [3h el’b)t Mﬂlnﬂum&cﬂﬂdyﬁ)hﬁ)aﬁﬂa}qwx 05-{(5-
allowed to stir under and atnosphere of H2 f
hours. The reaction m xture was filtered through
Celite(r) and concentrated under reduced pressure to
gi ve the product (250ng, >100%yield). ESMS: nmlz 341
[ MtH] +. St age 2a- Benzyl (2 oxoet hyl)car bamate To a

T . S O NA PN
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reduced pressure and then partitioned between water

(301L) and Et OAc (30rL). The aqueous | ayer was
wezxdsastied with Et OAc (201L) and the conbi ned PCTEBR@7/004057

| ayers were dried (MJSO4) and concentrated under

reduced pressure. The residue was purified by colum

chr omat ogr aphy (10-50% Et OAggheptane) to afford the

product (250nmg, 74%vyield). ESMS: mz 527 [ MtH] + St age

3- Cyclopentyl O [4-(am nonet hyl)phenyl] -

byt Iipas D @ie Bom a

D ey S e S A e
solefidrbott pxygasb biyilantonethdxyipropan-aglh] @i\vegnt(laelpetm Lplylﬁst er

Y l)b‘"flbpa&p)d;]p((?lg %M%ﬁaﬁ Sgr%lgp%ﬂm%m mn d%ijeég)cl dlur ry

Was \\ﬂ%@l%ﬁ@tsﬁ@ecﬁﬂgt tRE bredifd ﬁ{veﬁmht?uﬁltt&[«’tﬁ RReyseul iy fo?m of 5-[3-

hour s e reaction mxture was filtered through
[(7Gell+(tie‘(ub)omnhb‘wamhp«m -Riiyl hxevf{ahmcth(yﬂmn@nﬁwﬁba QMO leénowl

G b UG LSSl B SR AR, s
g,lc{gMF Ieflan a%b'u% (11329(@ CM;T%m ?t‘)atc(il thafi-aBdut($0kh, ;ﬂete&bﬂ#‘@r}:ater than

, 5.38°( 1H,_m, 5.22 (1H, ),
abmtm%(m mdre mctera@blzgreatar than qbzmt 9i% 6Hz) , 3 80 (2H

18 oS g i

yl)@n’o%()fl']@)lféﬂﬂﬁt JEN, N-dimethy!-pyrazine- 7 carboxamide Foxm A provndes X-ray
L/ -r (benzyl oxy? car bonyl | - L- hgnoseri ‘ﬁ
powilet dillfastien peldires by fﬂ}yébfafi%f wcBo RdRK ForEet étfaC“O“ patterns
[oce e e e,
SBSGEPHIE, S0 LR SRRl 10,8
vaﬁfes)4sh()@ﬁ1um @ﬁﬂb | Ix plikbe llndﬁﬂﬂo‘(gt,haﬂ.thﬁ 2rthah )/alluns MEX-ray

(2.5 was added sodi ém q %ar bonateh rrg
posvdssmqwa pattEemay @sodtgtly fromgeregngching  agihgt priffom one
(¢ It e
5 Ut e el dubiepolpscoagien Bk

) .
The loisganivo thaye X- ws)os‘eﬁgadléﬁr@dloamdttqrh elaafdwmnerch\yblr:h has one
was extracted with, Et

oy TRt ot donpeans A mE LereateP NGB ¥ oment o

mﬁ&mgd)p "ng Bsh'ircﬁlat' Gt @lg k%ﬁer&lﬂekrﬂfv@ﬁﬂﬁﬁm&ﬁmﬁes%@ anQWri powder
(360ny +. Stage 2- terf-Butyl

dxf_fracpqmeatm may)tblsm@n&ep?nc@gm ppevErebeRnsig: DoRFot

t.h
srgp 3k B b BRI 5 SRR RLPRE SRR ERIR iRy  Hi
m&tMﬂ r'azmslﬁgearBamf)ﬁﬂﬁheBM)@]JN @-dl#ke(hahpmmat-ﬂyda)‘lmmnydlej Eorm A
(benzyl oxy) car bonyl ] - L- honos nat e % %\l(‘ but%&
oflhe PR AETY) SODUMEF] icoht AB R Ly b Pr OOy R B itracton
|
parf@equ% {i.%l'islg il ¢ JWQ%MW%QL@a%&%@% in g g;ﬁ?‘fwlé‘)d any
cr@ital@@rdvﬁﬂm@@( myrmvselsr diftietion amtarmwbstamm’lb thmsame as those shown
inFi A (1R B 50 QLS BReP 00 AcPraa PR iy the artof X-
ragnggxediﬁﬂcﬁgh wsduRdiol Jgdéezthc\!\@ﬁﬂgta“wllwt)s of MtrhP PowddiRliftraction

ueous |l ayer was extracted with EtOAc (3 x 10nl) and
pdteensconbi ned orgam CcS vvere dried (MySO 4) and

flotnlc g’%’(gﬂ%tggﬂl&g Lo e E‘gl é)mdls gﬁ%@ acttﬁ%n%%gggaqlsg 8@6 /the relative

mYénQifQ)t pelﬁ@@m W@lte@i’eﬂl 1{ Mok tampgil JiRs élﬁﬁl@ 3|\Vlh|ﬂ1,<,r(ﬁ@(ﬁi giye and
SH, s), 19 (2H, d, J=8.5Hz), 6.83 (2H,
th:Smgjﬂz )\spcgt eros( Z\fthl'\sr)"ldy mtteq,gar(aj}qls (grsamglejs The glgllgtpprson will

allsrqi rcélHae t%a the P@ﬁﬁon §>t2rc ]uttlé)p%cg\ J_Ig%%g\%i]tlé %I%L @hélé“‘ at which

thé-seMplcGREM thk dpfReta#tdnand theZe @fibladxy bathe dﬂfﬁ@ctﬁ)ntctee The

i nternedi ate was prepared according to the procedure

outlined below (Schene 14).r N boc cycl opent anol,

Schenme 14 Stage 1- 1-Benzyl 4-terf-butyl 2-cycl opentyl

p| perazine-1 ,2,4-tricarboxylate To a solution of
[(benzyl oxy) car bonyl ] 4- (t erf but oxycar bonyl ) pi per az

N~



Stage 3 DCE, STAB Schene 16 Stage 1- 1-Benzyl
2,4-di-felt-butyl piperazine-1,2,4-tricarboxylate To a
W6 odospsaamn of PCT/GB2007/004057
1-[ (benzyl oxy) carbonyl ]-4-(t/t-but oxycarbonyl) pi per azi
ne- 2- carboxylic acid (500ng, 1.37mmol) in DCM (10mM)
and cycl ohexane (10nl) at QQ¢-was added boron
trifluoride triethyl etherate followed i medi ately by
slow addition of 'butyl trichloroacetimndate (600ng,
; £ ity I EY H TVE I el Sk Rbe ditfraction pattern
s R AR B fE St ML he diffaction e
dat3QrdsenteGodinvirchydniogers absul o vatues. (80w, Rds Saddad-Land

o RS A RS, B8
(1%&'@?@%9@%}3{ C\{“ﬂ./sttanlo@g}ﬂh?,r@am%n{ Plekd AloRISRIIQNTH. IPe @DXRStander, L.

nder reduced préssure. The residue was purified by
E. ¢BI7dmX-Bhy Onfiitaogoraioyedut@o Et OAc/ hept ane) to afford

the prodyct as a white solid.(0.240y, 42% yield). ..
ESVERRRLS By Rietent Segicia i Ao H AP gy
diﬂg‘aﬁt@ A Babdut:52s 6 B, RoyaHiall g plafanavbs 0.5° 2-theta, and such degree

, I -ferf-butyl piperazine-1, 2,4-tricarboxylate
of ¢ 2at@memEntSTIoNsiouldibes talie s inds sesgutrvhem crrTidesing) s &-ray powder

.1.5M and stirred at, RT for r. 1 xt:
il e et (e e Bl falle, PR R
un@&rSRBH that BYEIsi AR MigitaicAhtealtpéddiGOs) exqreinewaposralit@ohs and
under reduced pressure to give the crude product

safipleqrigppratiogyelaried ogientafifgmH] +. St age 3- 1- Benzyl

2-ferf-butyl
4-{2-[(telf-butoxycarbonyl)am no]ethyl }pi perazi ne-1
Detils ¢l Tezhhispags Bal Procedure as in [ Schenme 15 Stage 1]

ESMS: niz 464 [ MtH] +. Stage 4- 1-Benzyl 2-terf-butyl
-Ad h pi perazi ne-1 , 2-di car boxyl ate
T({E;K/eﬁgedure as in [Schene 13 Stage 3] ESMS: m z 364
H +. 1H NVR (300 WHz, CDCI'3) d. 7. 17-7 31 (5H__n

7. 98- 592Rclalvt Mensdy ¥4- 4. 91 (]2H, m), 3. 83D¢tlmifion |

12148 bz) 3 04.3.52 (44 ml 1—9-1-—2—4-6—€4H,-—H‘)—aﬁd——
1.35 (9H, .- 108t ermedi ate 13 Cvcl opent y# (very strong)
(29)-2-f(fef§-bytoxycarbonyl)jam nolpent - 45 ARAER The

title internediate was preparled according to the
procedure owtdined bel ow (Sc:‘erre 17) . Schemenddiuid) age

1- (2S)-2-[(fert-Butoxycarboryl)an no] pent - 4-enoic
acid To a solafion of (2S)-2-lan nopent - 4- éYl@Yeé’E%\ci d (

T B A B B gy G Lol AR P
Andlytidal Biswament: |SivkehstS088r mto RT and stirred for an

addi tional 18 hours. The pH was checked and adjuste
The RS PO S TAEHRPAF A YR e TegmuT oY Rl & Sygle Of the

B0 - i SH) WATer AEHRAHS ding
crf AREE s ot A RS SHEE SIIRDRS AL (S ater FARQHE sprcading
oBEEXA@Mplhiat e théro lag erpliils thewsis ofacingtirdscepk slislep fibe yamiple Mg spun at

H2SO4 .and t. ted wwth Et . ile .
Sy Qs OHB O g adehes € gkt il i famys
ochBRtRIUTR Ol ClLARNNG thAY QLR Ifefateddlt YRV MY F0nA) witng wavelength

concentrated under reduced pressure to afford the _
olpr. Bcinggteaay , TheonWipited ¥yray ESNEE Hig passaBthfaugiign awtomatic

St age,. 2- cl_ppent wl e ,
vt B G oteF pOERT 0N 2% Foflssies spdistiop diregisd fyrgughp Zmm
afiRbditet AR 480 a 0.2mm detector slit. The sample was exposed for 1 second per 0.02

(S)-2-tert-butoxycarbonyl am no- §Jent -4-enoi ¢ acid ,
dgreedictalipe 2 medt (ContNUDEMEB ML) Wes hegaass Dgpysestodhigesrees 2-

1..02nmol ), . cych opgnt e 21 n g
1 Mg A P b e 31 ARUERRY 41 Qg e

hours and concentrated under reduced pressure.

Purification by colum chromatography (5%

Et OQAc/ heptane) afforded the titled internediate as a

clear oil (1.75g, 60%yield). 1H NMR (300 MHz, COCl 3)

~ ~Na = e
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et hyl - 2-[ (4-i odo- phenyl ) am no] - 5- et hyl - 7, 8- di hydro
pteridin-6(5H)-one [Internediate 2F] (197ny,
w@20b30sml), Pd(dppf)Cl2 (34ng, 0.04mol), Et INe¢DGB3wt004057
0. 90mmol ) and NBu4Br (133ngy, 0.40mol). The reaction
m xture was heated at 1200C for 1h in the m crowave
and concentrated under reducgd pressure. The crude
resi due was absorbed onto silica and purified by
col utm chr omat ogr aphy (40%>EtOAc/heptane) to give the

m\‘grunwg t\’&éé_ﬁ%td W ltﬁ 2 5untﬁil mon u.)untu as detcc?t%r [&@}HOT ﬂlit?(lﬁg %apturc
wdsd$rAdang of 4 Defl OpeibRXYSaMNIONY WY aikstagidn Bpdr eﬂmu\( ith PiffBeey

cl opentyl -7-
sotattvnn;el Psrsens ﬂvllecbnawlsot&‘( Fagpeder abiyiaript Wi whsezhwpeawlatwe

mtE.nx}%?f cg sI c)aH % tt{,}cttfl1 g)?ttgr -ng? SQLM oag)ﬁeny éc.}ﬁ()lrl]s Séze and

noﬁhﬂ}thxyﬁs&ct ﬁiti’(hy dfa@ A2 rattéd:tﬁmﬁ@ Sikibf Qiﬁﬁplés? 6?@ skﬂle@ persoh will also
in DCM (2nL) was added 4M HCl /[ di oxane
regdisogtrifie)nosition of esAleeiins CAR Re aifectehly Eb@.pf%?& hgighiat whjeh the
I h fac
saf e ot 0D FACOROLE G JOE L DEGHE S LBLRTRE Rt e surace
plMAHED fthOsdmple day athohivbSOshalboffecey Heacearhe dittrnct@m pattern data
reduced pressure. Purlflcatkon by reverse phase
presepisehareoiit ap s aket rabsdiuen@luest | e exanpl e as a yel | ow
oil (3nmg, 10%yield). ESMS nfz: 533 [ MtH +. 1H NMR
(300 MHz, MeQD) d: 7.55-7.62 (1H, m), 7.39- 7.51 (4H,
Dllﬁﬁererﬁladsﬂ:Q{Mg Galorimdtty 6 Hz) 6 17 (1H, ddd, J=15. 4,
, 4.39 (1H, dd, J=6.3,
A%ﬁl%*“ﬂ& “S‘fﬂm%‘f Zrﬂi‘izﬁq“?[)g’é - 8 Hz) 4.17 (1H, t , J=6.2
T § ﬁlly %S@ %}_&?}w @matgrlﬁ%o(xt%hteg trltrtlj a 4dﬁ'l6ah(7mfﬂ¥l)m pan ﬁﬁe@w@aﬁ a
1é1|Zéci Ei(a;ﬁphéltéli e Hta:pempg/rhture range 25.°C to 325°C at a constant heatmg rate
%% (r(7f?)-8-cvclopentyl -7-et hyl -5-net hyl - 6- 0xq-5, 6,
of 208C pet My r d Pregeigas using nitrogen was used - flow rate 100ml per minute.
2-yl | am no) phenyl ) - L- honoseri nateThe titl ed exanple
was prepared according to the general procedure

Slatityling6f5-{3[ (28)- ( Fdifliorom &hoxy)pirepane2ty b ey -3A(2 heBeyipyrazin-2-

20 Stage 1- Cycl gpentyl ) )
ylcarbaraoyllnhengxylcNsdugsthylpyrazine27egrbaxamidespent yi - 7- e

t hyl - 5-met hyl - 6- oxo-5, 6,

7, 8-tetrahydropteridin-2-yl]am no}phenyl)-L-honoserina
TheeX Fay posddruti fifimptiaf spectra for 5-[3- [(2S) 1- (diﬂuoromethoxy)propan 2-ylJoxy-

5- g_gr%%tﬁgfllp%%lz%pf abﬁ’v IE%FQBXHH é\k t%gﬁ hr?l?l carbox]amlde
shblvRd ﬁféﬁﬂiaﬂhﬁte@nﬁi to(b@%%pho@ts 331'6@&) to 'p‘PO(QNEtI{eQJE@aMﬁ@ form,

added cycl opent
Fqras)., aqapmmmeteba %Q(tn@ st matednd yapkased in avichwith ateagsgtielollower,

o BT o T R, i

rlﬁosll!urﬁy %5 4RAG kit baa rﬁcfgﬂetﬁcet&lﬁklao Bmbiext tldﬁ'@ema&e (75°C) After 2
diluted with Et CAc (25n . The m xture was

daypsthe garerle Was rsmqufm trom ﬁﬁd)lctt?,uth%ccxpzslfﬁ_ryo“ kihe ﬁbla% lgft to dry
er
B 5, 0, SRR 0B 68 oernc e
matefiginRb ag o pvas d(efbﬂﬁ%eﬂitﬂ\&)ryﬁﬁlﬂmé tde X R aml edn cd badltﬁrent from
pal.e brown solid \ ( |eld; ESMS.. m z Z o
thf: Wpﬂl_,ang{ra@@sznat y (gb’ér‘?ﬂ%}‘?“a (Form A) had a melting pomt ot 75.0°C

<©9“§f {[(7f?)-8-cycl opentyl -7-et hyl -5-nmet hyl - 6- oxo-5, 6,

t et rahydropteri di n-2-yl]am no} phenyl)-L-honoseri nate
Cycl opent yl
L/-(trt-butoxycarbonyl)-0-(4-{[(7f?)-8-cycl opentyl -

t hyl - 5- et hyl - 6- oxo-
5,6,7,8-tetrahydropteridin-2-yl]am no}phenyl)-L-honose
rinate (177nmg, O0.28mmol) was suspended in a sol ution
of 4M HCI / dloxane (2n1 ). The reactlon ntxture was

~—~ . o T e 1



(Scheme 22). 2 Schenme 22 Stage 1- terf-Butyl
L/ -[ (benzyl oxy) carbonyl ]-O (4-{[(4-{[ (7R)-8-cycl openty

wo 2008051yt - 5- PCT/GB2007/004057
nmet hyl - 6- oxo-5, 6, 7, 8-t etrahydropt eri di n-2-yl ] am no} - 3-
met hoxybenzoyl ) am no] - net hyl } phenyl ) - L- honoseri nate
Procedure as in [Schene 2 1 §tage 1] using
i nternedi ates 2C and 11. Stage 2- ferf-Butyl
O-(4-{[(4-{[(7R)-8-cyc|opentyl-7-ethy|-5-nethy|-6-oxo-

p -y
netihydid phenyl ) - L- honbserinate To a sol uti on of
te/t but yl

L/-[(benzyloxy)carbodﬂ\] O (4-{[(4

Q

[(7R) - 8-cycl openty
OH

pt eri di n-2-yl]am no} -
phenyl ) - L- honoseri nate

-7- et hyl
5- met hyl - 6- oxo-5, 6, 7, 8- tetrahyu
3- met hoxybenzoyl ) ami no] - net hyl

(132mg, O0.16mmol) in EtOCH ( Ounder a nitrogen
at mosphere was added Pd/C (B , 20% w w) . The
reaction nixture was eva and pl aced under an
at mosphere of H2. This wg repeated a further two

trnes and the reaction allomed to stir under an

?pﬁﬂhg)' ¢ (Q’lfﬂub%rﬁé?ﬁo )[;}9 mZ -ﬂ]S‘(}V Sﬁ[Sf(Hl@r{bthé@rbﬂrﬁ’OWrazm 2-
ered through Cel

ylb@mbemthaa:t @a. Srga 466 medl)ored dmsels/sd.r rneTHFr doQﬁJer prechmpgianol

h 00
TR AR B A A TP v
clGRYBThET&uaSE shiMtibh tvas dHitrdMBr (1 8 BOudvidz rooﬁD@h{p}:radrre 8 Th&organics
(1H, d, J=8.5Hz), 7.56-7.70 (2H m), 7.48 (1H

were Iew}i by-pvggo_rzptl(glgu‘(dgr_redmcd msesgare( Aihe agueoys glusq;qzxyas diluted

wi d?&t\?g: é\ﬁQ,rﬁg, %@dﬁg&gghﬂ%ﬁ?taﬁs (?8% ?rﬁ,gl, t{\%ﬁimélé,%&}g %Fi%l,tlon of
hydrdhibric adid32N)3kitil 8 koliRp@BipRat2® [Hdtesalying duspéaRorOas extracted

&;OH, m, 1. .47 (9H n&band 0.87 (3H, t , J=T7. SFE% The
el asstare 20h20% B L. wmfaardeormle epFastayeg wphed with water

PR35 307 99U | AL PSP e e

prEssafmbeff&ﬁl r@agwmemyrz g, 90%) 'H NMR & (CDCl;) 1. 39 (d 3H) 3 17 (s,

aé ) - 2- ani no- % £ -8-cvcl opentyl - 7- g

3 3H9K3§fﬁx%9% 05(@,2{)460 469(m 1H), 6.267(t, Hﬂ 69 (tlH)750-
[ i } I

751 ARG Y B3 LS 2 LR bepaayt) am no

prepared accordlng to the general procedure outlined

vli&y%eh%aﬁé‘hydf 0

pteridin-2-yl]am no}- 3-net hoxybenzoyl ) am no] pyrrolidin
e- 1-carboxylate To a qutlon of {[X

-d-cycl opentyl -T-eth ¢
d-tetrahydropteridin- 2-yl]} a
acid [Internediate 2C] (200ng, ¥
was added TBTU (170ng, 0.52 | » and DI PEA (163m ,
0.94muol ). The m xture was p;gfred at RT for 30

m nutes. ferf-Butyl 3-afi ol i di ne-i -carboxyl ate
(98m , 0.56mmol) was added and the reaction m xture
was stirred at RT for amdther 2 hours. The mixture was

Q/S.d.

20 Z,QH%W Orgs rrir&s?@ggng#ﬁ(ec %rdé%ﬁ\’ﬁd% é?%\é@t Q. ééﬁ rﬁwég&}mol) in

a@rbdmﬁmoe MY Bchdded &fth El&?ﬂﬁ@ptﬁﬁﬁ&%h@&c 0-17519‘)0 ersmdd,ero a
was purified by colum chromatography (0-1% MeOH

Jepapged sorriafroikeire hempihgbdrdl- («érgwst\sy'e\rb'@wvg)@vra@n(&zdwgv -5-[(28)-1-
78% vyield). ESM5: niz 594 [M+H] +. St age 2-
4-{[(7/7?)-8-Cycl opentyl -7-et hyl -5-net hyl - 6- oxo0-5,6,7, 8
-tetrahydropteridin-2- yl]an no}- 3-met hoxy-

L/ -pyrrolidin-3-yl benzam de fert-Butyl
3 [(4 {[(7R) 8 cyclopentyl 7- et hyl - 5- net hyl - 6- oxo- 5, 6,

Y oa
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afford the product as a white solid (230ng, 81%
yield). ESMS: mz 606 [ MtH +. Stage 2-
wah.2008/05mabi cycl o] 3. 1 PCT/GB2007/004057
. 0] hex-6-yl-4-{[ (7R) - 8-cycl opentyl - 7- et hyl - 5- et hyl - 6-
0X0-
5,6, 7,8-tetrahydropteridi n-25%1 ] am no} - 3- met hoxybenzam
ide terf-Butyl
6-[(4-{[(7f?)-8-cycl opentyl -7-ethyl -5-net hyl - 6-0xo0-5, 6
hydifox8 plophf-20M KO- tRhRYatedil 5 222.0 mmol) and copper (1) iodide (134 mg,
“9““aﬁ1§d -S-% ?hoxyggﬁzoy nlnahfg-azab?%yépoﬁéhI(CDhe
4. XamewH-ioacgoxiyilat ¥O(2BDME°0. 3Bemvla)ilenasrsigswendeetdr peduced

ori e et bR G LR E LN e TR e sobvent was

seﬁ@@é@tﬂﬁiepﬁﬂﬁ&ﬂﬁess{me ThE $ésHHR \V&%ﬁ)uﬁ lrh'e& Uy Ab e b inBtoEEd on
and then partitioned between DCM (5m _) and sat Na2

sili@ntluting Wiih aquraghgnt of La%ehoovéa«ghbldlcmqtehn s3phe e @oattord the product

B N e R ST O

3.93 eb g3 2QHESYR4.61-21 600G H, MhH. 7%(1}$tt§93€953(1my)917apemwm~1 m),

! ! 4- 7R -
(33 st b eycatbonl Jam gl o T(4-([(7R -8

et hyl - 5- net hyl - 6- oxo-5, 6, 7, 8-tetrahydropteridin-2-yl]a
m no} - 3- met hoxybenzoyl ) am no]j - 3-

MathlabB -@&Cdiﬁ{ce&ylcaﬁhhﬁwhﬁy ki Aooas €280 1 chydidxypaghan-2-yl]oxy-
solution o

azabi cycl o[ 3. 1. 0] hex-6-yl -4-{[ (7f?)-8-cycl opent yl

-7-et hyl - 5- 0
met hyl - 6- oxo-5, 6, 7, 8-t ef.y alydrpt
met hoxybenzani de (152%f,
added cycl opentyl
(2S)-4-bronmo-2-[(terf-butoxyc
[ ntermedi ate 3A] (157ny, nol ), K2CO3 (166nyg,
1. 20mmol ) and Nal (90 .edmmol ). The m xture was
heated at 8Q0C for 24 hdurs' The reaction nixture was
concentrat ed under redu@ed pressure the resulting
resi due was dissolved in Et OAc (1O1L) and washed w th

Aelufien pfi lydrygentiiuoride §H10 én pyjdine, s k) was ddgdtomatg! 3-[5-

e R e e i e

bdn2d&k iMTHF (& mii il a PTFSvagel ohd thyebdpegtollition stirred for 18 hours

- 2 -7- -5-
at&g@%%mlgmgar&e? Qé ogén ﬂt{lorle:/soPutlon (yO"k)? g)prscy | ?’) 2%t hi’{ wz?s added

arf éh@wag{béycﬁ%%e H L0100k 258 Rl STRERAIARBRZAAIHIN BYkhe very

-aza hex- 3-yl But anoat e Cycl opent vyl

ca&B) adehitfrt aﬁsabttﬂtcxkgmiaowwu)mmcmb])naﬁte s@ufigrurtl theRyol8ion
yclopentyl
ﬁ%fteﬁ;ﬂH % Bs@@qse%ls %ygr vt PrpiRdopthesthe asesteP a0l ) and the
3
PG ABENEOY A AMARD T Dlvont wap seppued updeg educed pressure and
the mspthdm pumhéﬂ/bHﬂhsﬂdcabman ehrobratggraphg anhs@dicaehatngonith 235 to 100%

ti d.at
Pyt Araet s S R prograd 2l R e R A GRg 132
(3@%51‘1'@51'(1%'(1519; Pr @PEuRBi Me jﬂg mgbg bepths 4P5=Pdl$%b(1H m),

conCentrated by freéze dryin hour s.

6.pe UL, Yot BAH, d), Wald (df&QDIS\Béd lHndD&I\%((;'BHLQU avfdﬂﬁa@@ﬁﬁ )
(5nm.) and stirred for 20 mnutes. The organic | ayer
was separated, dried (MgSO4) and concentrated under
reduced pressure to afford the title exanple as a
clear oil (23ng, 12%yield). ESMS: mz 675 [ MtH +. 1H
NVR (300 MHz, CDCI3) d: 8.47 (1H 1d, J=8.5Hz),
7.43-7.65 (3H, m, 7.25 (1H, d, J=6.6Hz), 5.23 (2H,
s), 5.16 (1H, t , J=5.9 Hz), 4.34-4.49 (1H, m, 4.15
(1H, dd, J=7.9, 3.8Hz), 3.92 (2H, s), 3.55 (1H, dd,
J=8.4, 3.9 Hz), 3.22-3.31 (4H, m, 3.18 ( 1H, d,
J:9.0Fh), 2 92 (1H br. s), 2 57 (2H, t , J=8. SFE)

A NN SN A N~ N N . .1 e

ridin-2-yl]amno}-3-
) 9n DVF (3m ) was

bonyl ) am no] but anoat e



20

Schene 26 Stage 1- Cycl opentyl
(2S,4)-2-am no-5-{4-[(4-{[ (7f?)-8-cycl opentyl -7-ethyl -

WO 2008l0k0 I 7 6- PCT/GB2007/004057
0xo0-5, 6, 7, 8-tetrahydropteridin-2-yl]am no}- 3-nmet hoxybe
nzoyl ) am no] phenyl } pent-4- enoate To a stirred
sol ution of cycl opentyl -33-

(2S,4E)-2-[(fe:t-but oxycarbonyl )am no] -5-{4-[ (4-
{[(7f?)-8- cycl opentyl - ethyl - 5- et hyl - 6- oxo0-5, 6, 7, 8-t
d . . -

1152} ok 36r0Han-OvDoRIbkpzdare DCM (2nL) was added 4M

HCI / di oxane (20m _, O Gdnmol). The reaction m xture

was stirred at RT for 2 houcr)s, concentrated under

reduced pressure andtredi SO I toDCM (10mL) . The

organi c | ayer was washed wit NaHCO3 (10mL), dried

(MySX) and evaporated to dryneéss. Purification by

preperative HPLC af forded Pitled exanple as a

yellow oi |l (3ng, 10%y|o$l/d[£/ESI\/IS mz: 342 [M2]+. 1H

NVR (300 MHz, MeOD) d: 7]55% 7.62 (1H, m), 7.39-7.51

( 4H, n) 6 61 (1H d J=15.6 Hz), 6.17 (1H ddd,

J=15. 5.26-5.34 (1H, 91H oL
A migurg otgneghyf.l@)-l1yd40‘975-¢(12ﬁ) 1ttr1pr0ya137g,/ oxygro_p?n-(_ﬂ_h oxy-benzoate

) t

6?17%9?02)4_%%1 'D_I?C% rf{rg'l‘hiﬁls%n%t %I%H'ne +2- carb]cfxﬁm.?de"{éb 5 I—')f 110 mmol)

and p&fta@&dﬂ)catﬁimamp (86.2¢ 512©Jmhmﬁentlydtordtnle (500 mL) was stlrred at reflux

toag h@{r ﬁ@% étllxl/é 4 cmoveﬁnc@‘l re_d%cgf( pressuré and ethyl acetate
(560 ¥lL) 3 Rakt %U@%DP%E&%@&Y | T@Br@&ﬂl@ ks By Was Ephvebdom¥ abueous

-norvalinate The title conpound was prepared by the
layfen wae wi-exg rastedHodoitiyd wegtSe i mi;)?amd tBe lgembingd ogtanigs washed with

oSO RS0 B e M A B e

preszu@tt@wfo@l the groduct (55.6g, 100%). "H NMR & (CDCl3) 1.01 - 1.07 (21H, m),
0XO0

8-t etrahydropteridin-2-yl }Xam no} - 3-
1 }fb@ﬁé;awewmw sﬁﬁl DRIP4 Pyt DL B AL AT m),
I
4%];%%4?‘82&]% ’bu %xggg?gony )7asr9| n7o g% [%34“[?’7%8 23 (14,
d)pm/z 532 (M+H" )
Tl}%é%ﬁlag%irr’q?potgyl |5]-‘§E$ A l\gd et h )Wraz?n)é% cargoxamlde \%tasrg S)(/:rl[) (P

pr%ﬁ@%s@f' )am noj phenyl }pent-4-enoate [Scheme 25, Stage
130ng, O0.17mmol) in THF (2nL) at OOC was added

bor ane- di net hyl sul fi de conplex (8Cul, 0.87nmmol). The
b

tetrahydrate (133rrg 0. 87mm|)
stirred at OOC for a_furthero3
for 8 hours. The realty O)EQE
concentrated, extracted in EtQA 3 x 50m), dried
(MySO4) and concentrated to givgythe product (90ny,

75% vyield). ESMs: niz 800 [ M+H] +. Stage 2- cl opentyl
T&a §alufi¢ref h¢tiy P)-pBeryyot hpent s (257 etipydpas-2rgsibyo xyprenco-2

R N S A TR }BoRIgPPh MathIobRRyRY ) yas added
ld“%%’aﬂ?i&ﬁu#ﬂﬁfébﬁlvht@ét:@rbgﬁ @53 WdRer @BlahKet[oBaf@FEn. 26he reaction was

St age2] ESMs: nif z O [M+tH +. 1H NWVR (300 MHz, MeOD
9tuired8m¢§2f a(n aimppphgre QI:lﬁ(dg)gHz Yor 1p, tpgprs7 /gt@sr(tlgp{tmmthe gatalgst was

fi [&hl e‘;b % 411«8 éwﬁo?\/cjl? uglp%%lte(lgﬁ% Srge,da'«éd féc_r%urs gtt?%_[ﬁe ﬁf(zuﬂﬁﬂ 38.1 ¢,

2.17-1 .62 (22H, mM and 0.89 (3 H t , J=7.5 Hz).
Exanpl e 22 Cvcl opentyl

(2S)-2-am no-4-(4-f(4-(r(7R) -8-cvcl opentyl -7-et hyl -

et hyl - 6- oxo-5, 6, 7, 8-

tetrahvdropteridi n-2-yl | am no) - 3- net hoxybenzoyl ) am nol
p| per| d| n- 1- yI ) but anoat e The t|t| ed exan‘pl e was

o o o o N a

reacti on was
.and then at RT

o o o o - g, o



Hz) . Exanpl e 23 ferf-butyl
5-f4-r(4-(r(7f?)-8-cvcl opentyl -7-eth yl-5-neth
W beoB/osmo?r 5 ,6,7,8-tetra hydropterid in- PCT/GB2007/004057
2-yl | am no) - 3- met hoxybenzoyl ) am nol pi peri din-1-yl)-L-n
orvalinate The titled exanple was prepared according
to the general procedure andgnet hodol ogy outlined
above (Schene 28) Stages 1-3 As Schene 28 in using
i nternediates 2C (stage 1) and 3D (stage 3). The stage
m(fe/rgerrr QW@B' encs; %mrmsmwbrr g4, Psﬂi (HEIDSD, mlh@rﬂ(ﬁ{ a%),3.89
l i ned eow t age 4 - ter ut yl
(3Hh-sf. 44 A, [af. B0 18k c)y@ll()pehﬁ,tcy)l 7 78 etHiytl) -/5/. rr&t hVitH®- oxo-
5,6,7,8-tetrahydropteridin-2-yl]am no}-3-nmet hoxybenzoy
| ) am no] pi peridin-1-yl}-Lnorvalinate To a sol ution of
A ﬁr/;}ﬁt[els{lé%t@c H{eﬂﬁi)lelQBp tht ?{C}S”&%MBM bf 5- [f é((7782 1)(drﬂuoromc(ho‘(y)propan-

benzyl oxy) car bonyl ]

2-ydjol opémmsdthﬂpmmrz-ﬂ)mdmmyl moesy NeY-Aigethwt pyatiiek-dp
erid am no}

can ’(‘W&‘éffﬂfeﬁ HL‘Pe)l%‘?‘n no] pi peri din-1-yl}-L-norvalinate
(290ng, 0. 36mmol) |n Et OAc (6rr1_e) ded pal | adi um
hydr oxi de (60nyg, %wt/wt )- The szi? m was evacuat ed
and put under a @@eﬁr oSy NOSing a 3-way tap
appar at us and hydrogen- IIaI r'oon) this was
repeated twice and the m xtufe was allowed to stir for
90 hour at RT under E hyefQg€n at nbsphere. The system

was evacuat ed of hydfogen gnd the pall adi um resi dues
filtered over Celit® e Celite(r) was washed
t horoughly with Et OAc cand the conbined filtrates
evasorated under reduce ssur e, 1 r |due
Togha($)- e&dlﬂyoearedrﬁrym% é%rpwr %‘/Ea
r [ I/ TO%r
yl]g ﬂgé&gﬁ lﬂ 1429% 18?#@%9%2@%% e e?gggglpe as a V\,hl te
Disldbrome¢r3171mg8 10]15% yidedxa)y! chekBe (2.2 mi7 989 Mad rwerktdhhtigRd and

thq(_{%ggtjo!\r{l_lgt:t %Cgt)tgagzrrﬁglegt)s ter?l%er%t}r]f? 't_!’ﬁ 2&}0\1%5’:. %}gfg@ep&\j\/@s‘i@;{aé%]dted
eyl ki Oy
digszlved fh HEidined(390m{)hid ﬂ@lor@n@%ax@@(%@m@) 3.31 - 3.44 (

A Wru@(@ ofﬁgl%%yi_@/)razntﬁ) iné &?&% fip. %2&58 r6)§7§7225%7 ﬁ?%l)gljzl

pyﬁﬂﬁeQSﬁ)?mt?WHS chargedddrépWisEld the Ehfe®¥AaMIeditRe fel€tion stirred at
| ow ng | e were prepared by nethods anal oaous to

anthient tempesaiugdor?( bews.abley/wol(BE n@srevmayatqsisunﬁlgr fefuced pressure and

the( %gnggg rg'a%} rllgyt) %{tgg&%g{‘ﬁ%?%gﬁgpﬁ rrﬁay fxshﬁd Wi h water (1200 mL), IM

&msr@cmr} saturated-dquéolls $Hdi8n ﬁnhbbb ate (2 x 780 mL
utgg%ll-d%% nmet h yl)-6 g)?o- 5€(q6 738 tlet rhgﬁl ?éopterrdfr(r E vnglm)

safuras¢d Srueethioxned @B o) padh Hiemmbmeéemmmmram Orsue drieshMgSO4)

anﬁ@ﬁp&&%@ga e?%cﬁrggge;\)/\rggs)upe IFrQ res?cgrre?rv% Py mug l))éﬁmgh %r%atography

to Sfraaiethd titlé &&;ﬁg 5B gR- i sopropyl - 5- net hyl cycl ohexyl
(2S)-2-[ (t At-but oxycar bonyl ) am no] 6L‘§i %[f
Ta gsampde gb@m patesialdbhyl 13- mohyyas dgddeddietgyl ether (640 mL) and the

le%f“ﬁ’é’rﬁ%r{??% i ﬁgﬁé@egzoyl ) ami no] pi peri di n-1-yl } but ano

A sblel was Altged,udshed with diethyl ether (320 mL) and dried under vacuum at
(1R 2S, 5R) - 2- I sopropyl - 5 nethxlc ycl ohexyl
anrbze)t tcznrpcrrrtér@twsmré‘%;;% BIpsisA Yhisggmgpline $liibhoat e

11{611%j grtesrn'c‘[ﬁg{dazﬁe‘( by AT £ RATHRE I uﬂsr% WilPHa) dd8Sbed for 5-

[34AY {17 uBomytbrperipyh2 7 pixpyd-H5-nnebHpyrabnaxo- 5, 6, 7, 8
-tetrahydropteridin-2-yl]am no}- 3-
met hoxy- L/ - pi peri di n-4-yl benzam de [ Exanple 22, Stage
2] (108ng, 0.30mmol). Thesolution was stirred for 30
mn before addition of sodiumtriacetoxy-borohydride
(193rrg, 0.91 rrerI) The reactron strrred for a further

o o o, S A P~ 1 \

S .
yrazm-Z-
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whi ch GLUT2 transports glucose across the nenbrane is
not rate limting to the overall rate of glucose
waopélsoiin these cells. The rate of gl ucose uprekeB2607/004057
limted by the rate of phosphorylation of glucose to
gl ucose- 6- phosphate (G 6-P) which is catal ysed by
gl ucoki nase (GK) [I]. GK-sss a high (6-10M) Km for
gl ucose and is not inhibited by physiol ogica
concentrations of G6-P [I]. G.K expression is limted
cgb‘?\nf)\elp’)lﬂlﬁ@]ﬁ\% NaicheB Rl by ¥ RS -cAMBdanti®t BV A descr 1bcd
ancr ea b-cells and’liver cells (hepatocytes) [I].
pxdvmnts}yes &l NBIR sndGnissapedipintepry idgtarvagre cpnstert mgthfthese described
Lucpse utilisation and therefore regul ates the extent
p“%”“@ﬁucose i nduced insulin secretion and hepatic
gl ycogen synthesis. These processes are critical in
t he mai nt enance of whol e body glucose honeost asi s and
Thiy grapaeation ¢y 3 f((Af0t li-Gifdioromethpabprogan-g ol loxy-Bne

f . di b f th
TR REB e 3o PRI T VR ERER ) o

| oss of function nutatlons [3, 4J. prerglycaenia in
NDDY—Z_oatlents results fromdefective glucose
S i flneyanethoxmipropanel - Wiy r b (dmgthy e 'mosd)pyrazm 2-yl]oxy-

beQef g&ave glucose ut|I|sat|on in the pancreas of

AN

MODY=2 patients results in a ralsed threshol d for

gl ucose stinul at ed |ajglln secreti Conversely, rare
activating nmutations s threshold
resulting in fan1I|aI hype ism[6, 6a, 7. In
addition to the reduced GK ac ity observed in
MODY- 2 di abetics, hepatic gl ki nase activity is also
decreased in type 2 diabetifcs [ | . I'nportantly, gl oba
or liver selective overB gSion of GLK prevents or
reverses the devel opnent f the diabetic phenutype in
both dietary and genetic nodels of the disease [9-12].

Tounethpl (2S5 t(tldtuoemnetkonty ) wbpae2-glldkabd i(dgnathstiéarbamoy )pyrazin-

2 iU Folmeohs GuBe R FR G RUA watps (305 pfand the
soﬁftxfoﬁ GlasisfirrBehi 09“(?@1\1 $dhfn H?(ﬁbﬁﬁ@ th 2hhoUW3F Ambl) uﬁdsQ:fﬁ@rged
i nduced increase in cytosolic GK act|V|tg inth

dropspise ol the rwtnpmelm@t afihewisdéeeti¢ aad (Yenbw/ 1[81@]nol) was charged

oG e RHE B P BB PR B0 AE PR B 3 v
re5 QR hRK sdrde Matkbial d)lﬁﬂd)ubyTlﬁd a@%a&qa&rm@&ﬁﬁm@i WEB®luene (3 x
bi nding to the GLKRP and destabilised by displacenent

98(8me}1¢1131 ?ugmedph@sﬁﬁaméertﬁ) tl;ant aidedaus Whl‘—fp\ﬁéfs(bﬁﬁ@ﬂ‘@d in ethyl
Phoo Fl P
oo P b AP B SEAARETL it oms m

safdedfe EhdiBBuS By @88 intlt)ediidd @VIg:H@i) hﬁbﬂialp@ra@dl‘(mﬂei ﬂehluéeyl pressure.
is regulated in a nutr|t|onaI%§%de pendent _manner .as
Thegesiflae wanpyiiiad Gyrflash shiogetagspby ehitingevith FpdMePlinas
di al state. In
dlﬁgﬁrto?%e??d gtg](ta@?ﬁt]&% ﬂé@%{'%g" te, B Kéﬁ%})ancr eatic b-cell
'FEN MRS $D M SB-K, )i 2 7 (rBé{ améie(mc(éfbﬁ) Gl9RRA. 0413 el ef)p4.80 - 4.80 (1H, m),

6.8t De S bt Tsbeb Rt S5 020 drgde OB

nol ecul es may activate GLK either directly or through
destabilising the GLK/ GLKRP conpl ex. The fornmer cl ass
of conpounds are predicted to stinulate glucose
utilisation in both the liver and the pancreas whereas
the latter are predicted to act selectively in the
liver. However, conpounds with either profile are
predicted to be of therapeutic benefit in treating
Type 2 diabetes as this disease is characterised by
defective glucose utilisation in both tissues. G.K
GLKRP and the KATP channel are expressed in neurones
of the hypothal anus, a region of the brain that is
|nportant in the regulatlon of ener gy balance and the

e Y r —y -
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this group of conpounds woul d be expected to provide
superior oral exposure at a | ower dose and thereby be
w@adosiosuihar |y suitable for use in the treat mentCDGB2007/004057
prevention of a disease or nedical condition nedi ated
t hrough GLK.. The conmpounds of the invention may al so
have superior potency and/arsgadvant ageous physica
properties (as descri bed above) and/or favourable
toxicity profiles and/or favourable nmetabolic profiles

| rum-Z-

\HQQ\QQ{MAOHQ to the first aspect of the i nvention there
is provided a conpound of Formula (1): (D wherein: Rl
Is selected from fl uoronet hoxynet hyl ,

di fl uor onet hoxynet hylg and trifl uorgnet hoxynet hyl; R2
IS a substituent onﬂgl\ca bor, atom uf Ring A and is
sel ected from-C(O KR Aué\( ARBMe- S(O) PR4 and
HET-2;- - HE F-I is a b 6- ered. C-1inked
hcteroaryl ring containing a nitrogen atomin the 2-
position relative to t :;@ (hltrogento whi ch t he

ring is attached and optionhally 1 or 2 further ring
het er oat ons i ndependent | { sl ected from O N and S;
which ring is optionallyOsubstituted on an available

A ST G Bkl e DG 3 SRR PG SRT Sb b Fpropan.
2- jfl'l\?’@ﬂ%ﬂg@dté (M sebeaimsl) fr RaorfiileHET3mLy was 4ega5§td vaith nitrogen
-menbered, C or N I|inked heter ocyclt?é@I ring

thmwaemh) iedlide (9254 @ SOrmmoh etas chargedrand é‘kiéh%t‘ft‘f'r Yeated to 55°C.
A B&F&% etld% 5 Al élo?('é 2”1&@)2%u§bnm%§gh@@ﬁ% 9% 53)3(!16 6 mL, 450
m@nul)mhwetcaﬁ@m {I88tohle) et chaney dropsvisd. rvgtmaMmtm nhe sallvlexyt was
be oxidised to a S(O or $(O. .groy whi ch rlnldsh
evapRraigh ANfisy radhssd PEESTER AT | ey WAk sstp ydichloromethane
[ [

COMIRBIITEAD e b & SUBEATHHER L ARpeRdORAL ko
wa:shmlgs hgreéclemd Tihe selebmotasc vhpaateth ahder rﬂwced;p@eﬂuea:ate?d °C and the

f.rom hydrg . (1-40) al kyl [ optional.l b
it e g e SRR ot L Bl Do e
m;quﬁlpoumﬁ% (3-60C) cycl oal kyl (optionall y substi t ut ed

wi th 1group seI ected from R7) and - C(O NR5R5],

HBMIG) @Ms&tﬂwyﬂ’g(@ybt db a9 y3.68 64 H.in ) B 86 (%\Httﬁ 31.9§r 603 CH, m),
AT T T o A .02 . 155

(16, 99 C) al kyI hydroxy(1l-4C) al kyl, (1-4C) al koxy(I -
4C) al kyl , (I 4C) al kyl S(O) p( ! - 4C) al kyl ,
am no(I 4C) al kyI (1- 4C) al kyl am no(I 4C) al kyI

el

MI kyI -C(O)(I -4C)a| kyI - C(O) NR4RS,
(1-4C) al koxy(l -4C) al kyl , hydr oxy(lgs4C) al kyl, -S(OPpR 5
and/or (for R7 as a substlt ent on car bon) hydroxy and
(1- 40C) al koxy; Ring AHD =
het eroaryl ring, contaln
het er eoat ons i ndependent|y sel dcted fromQO, S and N;
which ring optionally furt bstltuted on an
avai |l abl e ni trogen ato l’ov ded it is not thereby
quat erni sed) by a subs selected fromR8;, R8 is
sel ected from (I-4C) al kyd , (3 6C) cycl oal kyI
hydr oxy(1-4C)al kyl, (I-4C) al koxy(l- 4C)al ky )}(I
A-s4@)iah onmetlbénz[w(du@ﬁt@l(drbdtﬁi)}é}}kytzsumdnyy 3 lﬁyi)sl [(2

e eacgh ,pccurren
g forings bodaPlorfanaBRY e O aE by kAl ool ftid
when R4 is (I-4C)al kyl substituted with -C(ONR/ R :
each R is independently selected from hydrogen and
(1-4C)al kyl, and therefore this definition of R4
|ncI udes (but |s not limted to) (I- 4C)a| kyl

1. a4 " 4 ' PN Y ~N~A Il IR A mOA N o
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I 2,5-dioxopyrrolidinyl, 1,1-dioxotetrahydrothienyl,

2- oxoi m dazol i di nyl, 2,4-dioxoi mdazolidinyl,
wW@20805011B, 4- (4-triazolinyl), 2-oxazolidi nonylpcR6B2007/004057

oxot et r ahydr of uranyl, tetrahydrofuranyl,

tetrahydropyranyl, 1, 1-dioxothi onorpholino, 1, 3-

di oxol anyl, 1,2, 4- trlazolyl s4.2,3 -triazolyl,

pyranyl , and 4- pyridonyl. It will be understood that

HET-2 may be |inked by any appropriate available C or

8 g0, AL I xgpl & I .
( |n1)a£gﬂ§t§$ﬁ%§ﬁﬁ%§§ ?Oug %qu quwérg% ﬁ?dbﬁ%l ({,f00 mL) and
S 1@u1t¢chh11eo&sdaml (830 oil) Rmn gddedamdhiey &]uebef lay@ seghhB@8nd extracted

g de thi qy fur thi azol yl, 1sothiazolyl,

wn{lhgft 4515} %;S bw laaa;, 1e Lﬁy}b&‘fidh)ﬂd““pyl’ ¢ry a\z:pqq\)ypshcd with saturated

ROa%BhY (850 L y i
Y 10 L ASRLL M B Tk P py PARER kg ressure. The
resgdiiet vaiy LbSS@i(\@d'[Wlé)Siﬂ@ﬂ anSatRl( h&pOLmLy G‘ldﬂtdf{ 1300068} h&d methanol

t o | es where ring nitrogen or sulfur atom has
(1%9 ). %‘ﬁf‘%’é&v@ﬂi‘teém&‘wa@y‘ - tﬂié@whpw@@,@rl\r@uhewlrto retlux
toxexﬁémk e[t ﬂMEdLg'leﬂ%r Na0¥d teltedF%ttHce{) gﬁﬁli'ctlg}% aﬁf&‘a% HRater
of Ring Aincludé thiazolyl, pyr |dyﬁ
(l&f)rma)az [ lwqonmntqumewnsdnhngds MWetre wtfdcteﬁew&pﬂhﬁ@icam&:dSSO mL) and
abov sui ues, for

R BREY o B T 1Pl 78 sy Bhoriot baderse ira i, The
redﬂﬁfe&hd&hﬁﬂ‘n@i‘é@ b¥' |ﬂ(ashl\d:Hrmet%Fﬁ\PH§ eltial Sdtht 1@@% ct@earcgtdte c}o obtain a

definitions of heterocyclyl groups HET-I
th¢@4ﬁf9ﬂ“§ﬁééﬁbﬁ%§ heteroaryl or heterocyclyl rings

R TSRS R RIS B4 g .4

4.53i (ﬂHogf)m 86 OIS tR17. 19M$HAD) B36t 73S UHESR), (78}80117 35 (I, hRY, 8.42 (1H,
d g%g?arpa It wll be appreciated that the
), dns of HET- 1, HET-2 and Ring A are not
intended to include any 0-0, OGS or S-S bonds. It wll
be appreciated that the definitions of HET-1, HET-2
Methnd 3R S(glimethy leabamoy livemded - oxiy ricf(2$he] -idshedhl Bropan-2-
lstruQ}gr_g. Ex | es of (1-4C)alkyl include nethyl,
, Y-ge pyl, butyl and tertbutyl;
exanpl es of (I-4C)al koxy include nmet hoxy, ethoxy,
pr opoxy, i sopropoxy d exanpl es of
(3-60C) cycl oal kyl incl ude propyl PMeycl obut yl
cycl opentyl and cycl ohexyl" e'.-ales of hal o include
fluoro, chloro, brono and |odo exanpl es of
hydroxy(l-4C3aIkyI i nc ud ‘bxynethyl
1- hydr oxyet hyl , hydr xy 2- hydroxypropyl,
3- hydr oxypropyl, 1-hydr y|50propyl and
4- hydr oxybut yl ; exanpl e of (I-4C) al koxy(l -4C)al kyl

| th thyl, eth t hyl
o T oy pen T ndepspaeai (10 .

32 Eﬁﬁgﬁ%&éﬁ&gﬁ*‘(ﬁ‘%&?@f‘%?%%?@?ﬁ» )aﬂRO‘FC’ﬁPi‘W}?@L) and (2R)-1-

[(2fra¢thylpsaplfii2agl)axeidiypan- zabtwmhcﬁ |mgdsmeﬂ1m ¢5.21 g, 39.4 mmol). The

ul finyle t hyl sul fi nyl
s R D - Crot 20 RS (50% Wi in toluene, 13.7
e I I o
erg?ﬁynl%ghlf %;%%Hmp@‘s@*k%h%ﬁ?ﬂrﬁ %thulei below 10 °C. After 2
hmrrethwsbtmnbwm merdEﬂ hlylﬂd:rhedlrceﬂ b;dssuretulityiakéh @etvithlethyl acetate

ylt t hyl t hi oQutyl ; exanpl es of

Exion )b SO‘A@&?Y%PHF AR naEs Mt kG mothis Ligiornypre cyaporated
un®ETRRBEPP¥sured 1keh 0 2

4- an1nobﬁ¥ l; exa ﬁgg@gmklm%nmyg ﬁtgpgﬁﬁﬁ%Jfﬁ%g§3“ﬁ*P“d”“
resjtlfiag geled (llm.lmbttlngymp@m gt wyle eviporeted phdamedwekpleydure and the

1- ((N-nethyl)am no)ethyl, 2-((Nnmethyl)am no)ethyl,

(N-et hyl ) am noet hyl , (Nnethyl) am nopropyl, and

4- ((N- et hyl ) am no) butyl ; exanpl es of

di (1-4C)al kyl am no(l - 4C)al kyl include

dlnethylan1nonethyl nethyl(ethyl)an1nonethy

o g,
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(14) nis 1 (15 nis 2 (16) nis 2 and both R3 are
halo 20 (17) nis 2 and each R3 is independently
wao bagsosoior chloro ( 18) nis 2, R2 is in the pBCEGB2007/004057

position relative to the ether |inkage and each R3 is

in an ortho position relative to the ether |inkage (

19) nis 2, both R3 are hal.gg.R2 is in the para

position relative to the ether |inkage and each R3 is

in an ortho position relative to the ether |inkage 25

u%élglg?:ﬁs&i]uer PN é{?&’&'@dt@g ﬂ?%l?clh?thgtouﬁ%htggl'gﬂ% 'r'\]moﬁri:)g{ &hy lI asutqte /

’O%HaﬂQ\&khbqnpﬁsmtmﬁnMEﬁhabLMe to the ether |inkage and
t he ot her ative to

) it t
'Hewgro YRGS {3210 b S bi oS Fatdiiy £4g B3j. . 347 -
33 (2 d -
SRl R FRLTRAS STLRAP e P RaT %u%fJ?%’Sm%”“
7.4Qt(ern1)88¢h{10{@1)(82ﬂ(ltb{_ld$ 0 (27) pis 1(28) pis 2
(29) HET-1 is a 5-nenbered heteroaryl ring (30) HET-I
is a 6- nenbered heteroaryl ring (31) HET-1 is

rb SéH%BﬁUént| y
th 1

substituent sel ected fron1R6 (33) YHET- I |s
unsubstituted (34) HET-1 i%-se efief rom thiazol yl,
i sot hi azol yl, thiadiazolyl, dyl, pyrazinyl,

pyri dazi nyl, pyrazolyl, inidaz-lyl pyri m di nyl,

oxazol yl, isoxazolyl, oxa yl, and triazolyl (35)
HET-1 is selected fro thHaz lyl, isothiazolyl,

t hi adi azolyl, pyrazol+yl; dazonI, oxazol yl ,

i soxazol yl and oxadiazokyl (36) HET-1 is selected from

Tyt 5B miripe Bl bl L 2Leo-B AR, DD ol e s
chi¥HAZRL c}t}n ?{gl ;NVF&M Ly BA@iYde (@%)g, bER- rhov) SDmsU dvbo fiL.,) and

pyr aZi ny I's pyrazinyl (40)
ceseinatintialer (613 pyt 2ol ydnd e mthlylwrlua_f@dw Syior 3 hours. Water

RN RSB R 85 RS B oo

ch'aﬁg%@ rSQ/pMiferEhlbn@ﬁm@ S(ﬂ'ﬁﬁ(.m’ 3ps n{thla;WQhMﬂ) af @ Meireduddingywhite solid
stituted with nmeth razinyl (optionally
wasUlstred whghed wiithrwatet (Elyt 31 1 rpz) arui,fdrle(domiﬁfommuy at 40 °C over P,0s

substitute olyl (optionally
ovEfHgltte ﬁtvgdh?/\%‘tsﬁe&rﬁ?rﬂé‘?l “@%’a hi adi azol yl (optionally
'eNRAL b (OMED M) I0TBH) ¥, B3 8(44391 HE@Q (119, tpyr2iz07 92 (1H, m), 7.28 -
(optionally substituted wit i sopropyl,
73@(“&0ﬁbﬁéﬂﬁ9ﬂ;db85i(Uﬂ‘@ H%?%Qﬂ;sbthlazolyl

ts FP%%S(H Jr SS 8{{ ; tllﬂ Sgnevt\fl}l ﬁypﬁilﬁy% ):?rb%a:nﬁgi:/ FML described
m@qghypnally substltuted by tIuoro) I soxazol yl

(optionally substituted with nethyl) and thiadiazolyl
(optionally substltuted with methyl)(43) HET-1 is

ylomtbayi gy)) pive b bl | 11 Nadiineet ine-2icapb id¢. 2, 4-

t hi adi azol - 5 yI mor & partlcularkg
3-net hyl -1, 4-1 hi adffazol § yl)

substituted Mﬁth met-Nyd
substituted by fluoro) and i&
sel ect ed front(NC)aIkyI halo, hydr oxy(I - 4C) al kyl ,

di (1-4C) al kyl ami no(| - ©(45) R6 is selected
fromnethyl, ethyl, L , Aluoro, hydroxynethyl,
nethoxynethyl, aninonet yIN N- net hyl am nonet hyl ,

di met hyl ami nonet hyl (46)° R6 is selected from nethyl,
ethyl, chloro, fluoro, hydroxynethyl and nethoxynet hyl
io (47) R6 is selected fromnethyl or ethyl (48) R' is
nmet hyl (49) R6 is selected from (I-4C)al kyl and

(1-40C) al koxy(l-4C)al kyl (50) R6 is selected from
nethyl ethyl |sopropyl and nethoxynethyl (51) mhen 2

o " .. oy

‘ggQDMyI (optionally
$ ptional |y

xazolyl 5 (44) Rft is



(72) HET-2 is selected fromfuryl, thienyl, thiazolyl,

i sot hiazolyl, thiadiazolyl, pyridyl, imdazolyl,
w@esmnsodinyl , oxazol yl, isoxazolyl, oxadi azol yPGT/GB2007/004057

pi peridinyl, piperazinyl, 3- oxopiperazinyl,

pyrrolidinyl, pyrrolidonyl, 2-oxazolidinonyl,

tetrahydrofuranyl, tetrahydrggpyranyl,

1, 1- di oxot et rahydr ot hi enyl, and 2-oxoi m dazolidinyl 0O

(73) HET-2 is selected from norpholino, furyl,

T uﬂumoar‘c.eg yluid @K ZQLH4 rdduf&?(gi(?ut}’dw ot%(@@h@‘¥? M-p2S)-1-
pi per aziny OXO0pl perazi n
- ( drﬂyrﬁr’()ﬁiﬁtlig)kp%piopaﬁsmylﬂd\tyld {:I:ﬁ(t}éimtl@%cm)&mr@wll)dy naz;iny]-yl]oxy-

t et r ahydr of ur an tetra r opyr , :
bcnzarH%atn@dmw&rgﬂrrbem}rtc itz 0. Qarlmlaa‘;%?\’ b lynLy g stirred
a e ni?eﬂh%%&ggnt \CW%'TLHRBOQM'\LI% E‘G’NDU?@ niUYa88&LAnd! the

I soxazoly oxadi azo pi peri di ny pi perazinyl,
miStuexwshpé mathi watér, (Wyrﬂr)oskattdm&;ilspdramdyc"n bkbmcmﬁrwtltron (20 mL), brine

hyd d
SIS BN e b SRt S G OA SO 0¥
‘I{F&legééﬂadé[}c&)7§)38§iﬁ jsr . ?Mgf(g’%fm ﬂﬁ)(sd Reyi $of 1 18} %lnkmi{) 4.62 -

ydrogen or net
4, ({97(9) 1R7, 6.35 @, Hlpsisdt(sieltt), 682 ¢ard Horv. ﬁ]n@ 14), §é|7e(s,t Hrdi) 7.44 (d,

omlwdrox ) al k (.
1H)c§d( 1@@%11?(6}\ lf{)@(gq%Rﬁq% 10@&%2&5 Wohw((wm)
-4Q) al kyl, and hydroxy(l-4C)jalkyl (80) R7 is a
substltuent on carbon and 'S selected fronrhydroxy
1-(difluek@neith ) ‘ Sl Gepiethylsulfony
(81) R7 is a substituent on
hydr oxy, nethoxy, -COWe,

- CONH2, - CONHMWE, CGNNE , and hyer o thyl (82) R7 is
a substituent on car 0 skl rﬁﬁ from
(1-40) al kyl, hydroXy Qn allkoxy (83) R7 is a
substituent on carbon an |s el ected from net hyl,
et hyl , met hoxy and hydr ox 4) R7 is a substituent on
nitrogen and is seIected#fEéﬁr(l 4C) al kyl, -C(O (I
-4C) al kyl , -C(O NR4R5 \§ ) al koxy( | -4C) al kyl, and
hydroxy(I -4C)al kyl (85)<R7 is a substituent on

L LTGEED Bt S5550 T B TR e
th)'f El: %@2@#1 d(dmﬁ@Fd??fé{ho@ o P 2-y1 1OINIS2 6-méebiBony Ipyridin-3-

r oxymet hyl ydr oxyet hyl , -NHNe and - Nwve
ylIoﬁS)beR&nlbml@]sseraaﬂr—écﬁafhoeimafﬁet hyl, -

HNSUESERTR LI HEEA G dop B SELEAFL T

6@@Ethyﬂ{) 6rE@t h86/(nR ) wwrsprmz,w 19%&) 1IRB 7145 nmswh 1(%%27 52 (s,

is Selected from e droxy, methoxy, -
1H)C@QF7II@ TH)CEMRED, lfhyﬁiﬁék%rnﬁt)mr’ 485¢W@yet hyl , - NHI\/le
and -NMe 2(93) RO is nethyl (94) HET-2 is a 5-nenbered
ring (95) HET-2 is a 6-nenbered ring (96) HET-2 is
e @el 2O 3ot @i RpydmethokWbrophlid adpikyi5-(chaahisalf@iwpyridin-3-
thladlazotyl pyr|dyl pyrazi nyl, pyridazinyl,
b nrqul |anting lawazeled| -casboxvlateli nyl ,  oxazol yl
|soxazolyl and oxadrazolyl (973 H -2ds selected from

thienyl, furyl, /LIadr azgl yl, yH{ razinyl,
pyr i da2| nyl, pyrazo T\r pﬁ di nyl and
oxadi azolyl (98) HET-2 ect ed from pyridyl,
pyrazinyl, thiazolyl anduthpenyl (99) HET-2 is
sel ected from pyridyl, pyrgzinyl and thiazolyl (101)
HET-2 is selected f¢l 1 dyl, pyrazinyl, pyridazinyl
and thiazolyl (102) HeTl-2 is selected from pyridyl and
pyrazinyl (103) HET-2 is pyrazinyl( 104) |I1ET-2 is not
substituted on nitrogen (105) HET-2 has one nitrogen
substituent selected fromR (106) R8 is (I-4C)alkyl
(107) R8 is (3-6C)cycl oal kyl ( 108) R8 is hydroxy(
1-4Q al ky lor ( 1-4C)al koxy( 1-4C)alkyl (109) R8 is
C(O)(I 4C)a| kyI ( 110) R8 |s benzyl ( 111) R8 is

A A M\
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di fl uoronet hoxynmethyl); R2 is selected from-C(O NR
4R5 and -SO PR4; Ring Ais pyridyl or pyrazinyl; R3 is
waedogosm|d? from fluoro and ehloro; n is Cor 1; PEITGB2003/004057
sel ected from pyrazolyl (optionally substituted with
met hyl ) and pyrazinyl (optionally substituted with
methyl); R4 is nmethyl; R is hydrogen or nethyl; pis
0O, 1 or 2, particularly 2. Further preferred conpounds
of the invention are each of the Exanpl es, each of
1 (\,‘\ﬂblg)g\lp\f 9\ tuql%ﬁ)ﬁfu P{thgefr h[g ; a'mlqé:“ R? Fﬁl%rﬂt oéégﬁp&) Was ‘ltl&éi to a

qolahsleoE@J[@Sl)ae(stltaroyoxﬁat@oﬁnpl{spme”gmmp@qu of the
mpl es. Particul ar conmpounds of the inventio }
(dmw&l]yd@ébgaw Dperzay-2 ey -genzoic acid (0.22 g, 0.53 mmol) in DCM (5 mL)

andsh&B 4L LHOSRIPL DRI POREN- Zr b RV O Ro PS8 -04-1

(147Einbyd. 8@ hinoaly thew iy ddine 83.99 )ndx Y O emanalyivees added and the reaction

5- S (dj f1 uor omet hoxy) pr opan-2-yl ] oxy-5-[ (5-ne
stifr[cé f‘ﬁy‘rtﬁﬂ?“ﬁ 45_minutes %etorc being r@dﬁceden vacuoyan]d pa¥t1t10n£ between

. N
e T L P Y S B P e phe e o
etlyHagpyataz¥] mB) yhdthe loanmby)leal phan@x washed with water (50 mL), brine (30
. N-.dj et I- ra - car boxam de: .

g, f‘r(l%%éﬁ&&? i f'mfsa/yp *tﬁo%{H‘?ezre%dJ%)é’;?s ghrogiaifgfapprd on
silRH] él@t‘fﬁd WA bdisoe/ﬁetu;h)dewrehh (ohB¥ank a8 %llve?{hé’ e zsa&}ggﬁid (0.15
N 5-13-[(29)-1-(di tI uoromet hoxy) propan-2-yl ] oxy-5 - ne

thylpyrazol 3-

'Hyl\l(ﬁ%&a\r Ragey).] 1p*ke('21°§‘éﬂ o Qi W%'(é %’H)afil?i‘?s' H§a3r5’3°-xf‘8l (m,
268 4. 665)1 o4+ (ﬁﬂ'lf{g@j@ﬂeﬁﬁ‘PSE)S Rf, QP80 d, I oy N (Y 28D, 7.34

pyrazol - 3-
(t, i) 80 B(d, ﬂblr)y8 Mfd dH®-8353/(d) dH Y -S¥nzatilderz 577 @MsH)'t
t hereof. The conpounds of the invention may be
adm nistered in the formof a pro-drug. A pro-drug is

tenB—Bblt}Q B prozsgm (arﬂu@hﬂxﬁdm&@z;ﬁrbp@i A yl]aﬁyiSRB&Hétﬁyl%[m@H?ﬁdm -3-

bei n %ﬂadable in the roduce a conpound

Yl)lohlé'bPMPé’ m@tw]w%}k és:aémélgtee\dseérm el prepagation c&cﬁaepmmedfl was
I
prfere i ah Gt b RSN BB DRSS -5-c
mﬁhﬁlsulEmyl@xﬂn‘pB-@S)oﬂf barofr awrcbdr ug derivatives, see: a)
Desi gn of Prodrugs, edited by H Bundgaard, (El sevier,
1985) and Methods in Enzynol ogy, Vol. 42, p. 309-396,

SRR 0 by K I, ENMR - (Academi c Press, 1985), D)
A_Text book ofwmgﬁg De;ﬁdn and Devel opnent, edited by

Kr ogsggang; _{i%r é8,  c) | M NBRIdGRE N, 39Ghapt, 64 G, IHDSSH GN3H), 3.95
~any N Cafho MinWJdJM§§ mﬂQMwH46§&PQQﬁ@§§a9H)685&lH)
113:191 (1991); d) H aard, Advance

Ceitiory Foviegs. 8 - L7 SHACTOGH) ( 6. 10 Califdiyitards Ged . 801
ale, Journal 0 Pharnaaeunuumkd$a)en&ﬁsunﬁmW(Q&®

[ 10090 £\ N Walehn Cha Dh o Dol | 29

.LUOO}, a]lu LIV NN ya, et ar e Raroth—1——392,
692 (1984). The contents of the above cited docunents
are incorporated herein by reference. Exanpl es of
pro-drugs are as follows. An in-vivo hydrol ysabl e
ester of a conpound of the invention containing a
carboxy or a hydroxy group is, for exanple, a
pharmaceuti cal | y-accept abl e ester which is hydrol ysed
in the human or ani mal body to produce the parent acid
or al cohol. Suitable pharmaceutically-acceptable
esters for carboxy include G to C<-,al koxynet hyl
esters for exanple nethoxynmethyl, CQ to C
(1 al kanoyl oxynmet hyl esters for exanple
pi val oyl oxynet hyl , phthalidyl esters, C3 to Qyd
ual koxycar bonyl oxyC to C6al kyl esters for
exanpl el- cycl ohexy | cai bony | oxyct hyl ;

1. 3-di oxol en-2-onyl i net hyl esters, for exanple
5-nethy|-| 3 dloxolen 2- on1|nethy| and G -

o s e T D e T o




of a conpound of Formula (1) or a

phar maceutical | y-acceptabl e salt thereof, to a manmal
wo moosesd1pf such treatnment. Accordi ng to anot hBCT/@8p@acio4057

of the present invention there is provided the use of

a conpound of Formula (1), or a

phar maceuti cal | y-acceptable galt thereof, for

treatment of a di sease nedi ated through GLK. Accordi ng

to anot her aspect of the present invention there is

, G Q 2 hn@hzig-2-viloxy-

s B RS Bl POV Ly RO T Ba b i @622
hehdoRatnent of type 2 di abetes. Specific dlseases whi ch

may be treated by a conpound or corgosi tion of the

i nvention include: blpod glucose | ring in Type 2
Di abetes Mel litus M#fgﬂﬂf\i/%
hypogl ycaem a (and potenti

oHsk of
eat type 1),
dysl i pi dem a, obesity, insulin fesistance, netabolic
syndronme X, inpaired glucoseNtolerance. As discussed
above, thus the GLK/ GLKRP ys em can be described as a
potential ' Diabesity" Y i~ (of benefit in both
Di abetes and Obesity). Thus, according to another
aspect of the invention there is provided the use of a
Llﬁmmqwdﬂ@(ﬁfﬁ: niohydrate((H) m:g 1&6mol) in water (5 mL) was added to a solution
phar maceuti cal | y-acc ble sal]t . thereo
otprali i on-shioragae o el T {dime Blseifbamgy dprasin-
%{ ‘?‘@; Dbat® 80 E’%e(y eNLARS) inPBEE i M@ hivd $tTrRALIARITE for 06 hours. The
Ira s an esity. According to another aspect of
TH R evab rsnesviell Gm vadrveraed itls: puevusdexkr e waskedorittye Mh‘}f@tﬁlﬁ‘d( 50 mL)

tot?%@g\%g%' 1?1'9{1{:'{ %so Epg 6&1?63{1? (e,ru\FVEISCaaCIL_éLﬁe chn?re&‘[iragtl § n’?t@ fh|yl acetate
(thﬁ) tni? AR co‘?ﬁbﬂé@éﬁ%ﬂﬁtb@@xaﬁed QR@Hrink (SPEL9 rdiiddg(MgS(n) and

aspect of the’invention there is provided a
theedjlhexd rémovddhie vaarmitorgid: the detired somppunsti@32t4). and

EASBES ol L SHET P8 S5 BL FL48, 3RS, 2 40
4. lb‘%gﬂgﬁﬁfz'é(?'lkmt@ﬁéﬁpmflﬁs(ﬁﬁi §5 theneo8.3s8 i@ mmrsﬂw LH),

'n'n suc reat men Accordi ng to anot her aspect

1@t 7 tsheH);nwedl2 ovi+there is provi ded a conpound of
Formula (1) or a pharnmaceutically-acceptable salt
t hereof as defined above for use as a nmedi canent for

Ing to a further aspect of the
xlﬂﬁﬁhﬂzgﬂ_there is provided a nethod for the treatnent
of obesity by admi nistering an effecgive amount of a
conpound of Fornmul a (I) or_a

pharmaceutical | y-acce e sa eredf, to a mammal
in need of such treatnent s of the invention
may be particularly suitable for use as

phar maceutical s, for exanple N se of favourable
physi cal and/ or pharmacokin c propertles and/ or
toxicity profile. The co fons of the invention

may be in a formsuitable %or oral use (for exanple as
tabl ets, |ozenges, hard or soft capsul es, aqueous or

/‘Pin'n\bﬁnr%ldﬁﬂﬁﬂfyl grg2S)enligucromethdk ppaipanidtyd l(pgvﬁjbyckrow-bcnzoate
granul es, syrups or elixirs), for tq

(@zagp(p B sl SoghbSToO A ety nyBrdne B Beraats 168 a0y

1
nl“H?]i ‘F Péms% u 2?%@(3@% éngg, ao%1 rﬁﬁﬁm)ﬁh ?%/eﬁ@l{éir@%g mé,g wg; stirred in
admictAuive n@emaol A)QOCf for * adwanasnllst madturelwdbyuhungUifnfwaamy onl cthyl

(for exanple as_a finely divi

iR o A s (ST YT LR acerAed L (20 ml. dried
aqueous or oily solution for intravenous,

subcut aneous, intramuscul ar or intranuscular dosi ng or

as a suppository for rectal dosing). Dosage forns

suitable for oral use are preferred. The conpositions

of the |nvent|on nmay be obtalned by conventlona

.
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emul si fying agents may be, for exanple,
natural | y-occurring guns such as gum acacia or gum
wo eagasdamnt h, natural | y-occurring phosphati des BODGBa®?7/004057
soya bean, lecithin, an esters or partial esters
derived fromfatty acids and hexitol anhydrides (for
exanpl e sorbitan nonool eat e)gand condensati on products
of the said partial esters wth ethyl ene oxi de such as
pol yoxyet hyl ene sorbitan nonool eate. The enul si ons may
(\glgbgﬁg Q’Rﬂt‘a{r‘ﬁjﬁzﬂ\g‘ﬁ‘ étggil'@ﬁuwél néqygllnn& ?ﬁpﬂ &gfr‘&%hﬁ] LYLSIH” with
7051Wé7@%e:nh)rigltagtenm soBeNahe,as ¢ gley:b)@ﬂﬂ;lm.d pompyilreine.3glycol ,
sorbitol, aspartane or sucrose, and may also _contain

TRIMR ¢ ErPC T rleieldy 3l vel S (51 HbodrlB iy »&Hd? 8 (s aHour g 04 (m,
g! h t| a n e
iR R A R AT et A G
IPBu&GéQQHQD,&m&(&hfmﬁmﬁbﬁ6ﬁpﬁmufated according to known
procedures using one or nore of the appropriate
di spersing or wetting agents and suspendi ng agents,
- . [ e
Fh\éﬂilﬁhgﬁit%}’lg)égﬁcg&rWN cgglgg\ygpgvn? neA &{1]% h‘b‘llele\wéso cts%ar?rleﬁ earlier.
or suspension in a non-toxic parenterally accept abl e
ghl lglveggc for exa oI- a solutlontln

pressurised aerosol jarranged to_disf

i ngredi ent either RS agrosy et oﬁ]ng finely

di vided solid or liquid dropl e Conventi onal aeroso

propel l ants such as volatile flyorinated hydrocarbons

or hydrocarbons may be used andpphe aerosol device is

conveniently arranged to di spense a netered quantity
Mcihylabt(%)e 14( dﬁ@ne@iﬂeﬂ’(oxy}imopdnw-yﬂexy-Bmhmyﬂmeﬂhomy-bmzoate (0.48 g,

L f o r at i ‘g?soé'&ﬁ'b d e r f e ‘i %E&l (tl m%g% '%;ﬁ E%B I%Véﬁr&ﬁted and

puk@awm arEHa{ 3 tiBes) 0foo/é¢h1l1e£2ﬁmalon %91%9)(140?%@9@5@5&? ngﬁﬁ?thg flask

1990. The anpunt of active ingredient that 1s co
fusfer ﬁvweted@nﬁﬁn@llsemggl with bydogen gasuthe wagionghixtute sagetirred

o B St PSR AS RB R e wi

ardodr(3 ex@pihen the cfaQil)VBtJ teatidved by MleniRdhicdkh celite®. The filtrate was
oral adniinistratjon to humans wil | generally cont ai n,

copgshtrated wpracuofe give thexleastied epmpeyndf(1 Beglve agent

t t I [ d n
e R e 5 0 30 4B 3 it oot b, 10,
5.208(s CEHDY, 6}% (watighs.63ft, tHg 7t1at-al. | TEIAeH] 11907, 1IRYEAYH); m/z 275
unit forms wWill generally contain about 1 nig to about
(MsHy mg of an active ingredient. For further
i nformati on on Routes of Adm nistration and Dosage
Regi mes the reader is referred to Chapter 25.3 in
T h\?’q»mp‘mltlﬁn of medypb 8¢ (XN gi-(défl idzotnethoyl) pfaipand st Joxy {5GsHewWy Iethoxy-
b nsen; thalr n of Editorial Board), Perganon Press
eT@@@‘W? g#? Bfi¢f-he dose for therapeutic or
prophyl acti c purposes of a conpound of the Formula (1)
wi Il naturally vary according to the nature and
The gvaparatipn of 3{t2)defdetitaransthotyhpropen-dgejoapd-®ex of the

TRl B Do RO e Rk Bt Bg ci no. 1

usi ng a conmpound of the Fornmula (1) for therapeutic or
prophyl actic puiposes it will generally be

adm nistered so that a daily dose in the range, for
exanple, 0.5 ng to 75 ng per kg body weight is
received, given if required in divided doses. In
general lower i5 doses will be adm nistered when a
parenteral route is enployed. Thus, for exanple, for

i ntravenous adm ni stration, a dose in the range, for
exanple, 0.5 ng to 30 ng per kg body weight wll




Sons, New York, 1991. Processes for the synthesis of
conpounds of Fornmula (1) are provided as a further

wo easosEa1Df the invention. Thus, accordi ng to BCT/GBRWEI004057
aspect of the invention there is provided a process
for the preparation of a conmpound of Forrmula (1),
whi ch conprises a process a)g$0 €) (wherein the
vari abl es are as defined herei nbefore for conpounds of
Formula (1) unless otherw se deflned) (a) reaction of

ﬂ‘at)l Q) &#HIR'\

acak defined for fornmula (1) or is a precursor t her eof ;
(rer) (1rv); or (b) reaction of a cogpound of Fornmul a

(V) with a conmpound o Fornula (M) (V) (VI) wherein
X1 is a | eaving grog soxyl group or X1
is a hydroxyl group and X2}is avi ng group, and

wherein RL is as defined for fo la (1) or is a
precursor thereof; process ( qpul d al so be
acconpl i shed using the ingEEE%FTate ester Formul a
(VIl1), wherein P1 is a fqr ng group as hereinafter
descri bed, followed by rNhydrol ysis and ani de
formati on by procedures descri bed el sewhere and wel |

A kiawre dtandthase[(8&)-1 @ﬂubﬂonfeﬂﬁ)@)”ﬁroﬁa\{b fl\}'é‘!y)-a-%/d&)@/ -benzoate
reaction of a conpound of Formula (VI

(2¢bmgodid narlolb:o‘»rhfam 3-meshylsydtonyl- r(nrvd)n Seiln 9%626-85-8) (200 mg,
0%}@@}{{0 de &Erﬁ#@ar%na%%%‘bq{r‘gqr@ﬁox hGujéagent and X4 is a

gr oup 14 group and X4 is a

brd)reatvusngplgmg)l;moqj‘hnar)ccmpgﬂr)q &L @kl 0.¢7 kg et DMROG mL) was stirred
. Wherein Rl is as defined for fornmula ( is a

in 3 MIEKGWaE raaRioF abte0 f%@g@lrr d?;thxdowtateapéaam and water were added
dngﬂre%@e%ﬁhé%%ggﬁng nHEQ{rSE‘?Qd B KO 0{2““%6‘ ) The

ste ol ysi s and am
comb(ned@ugmsdme wiakied eitiserivee d ez S®)) land RMBed & Jab&tﬁﬁ) give
skilled in the art; (VIIlI) (X) or (d) reaction of a

thedisisg feMmBRungdP iz (XI) with a clorrpound of Forrrul a
i DU L3S JESE a7 Sy P AN A s,

1rpr@@u(tsm) t7hk3!re’bi6 (1) 118), J.2ee a3 (&) 161), A3TOMROWRI 1 B, 7.66 - 7.70

XIII ein RRa is recursor to R2
(mag{{%dxg{ 146, i%@ka 83§&CW)a@/-d11§a(P~’Ed§(§I ic acid,
ester or anhydrlde (for R2 -CONR R ) or the sulfonrc
acid equivalents (for RZ is - SO2NR4R5); with an am ne
Thefpréperativn af meRgR3:[(2H)el -(didueamtthoxy)bfopae-eed Ry y5-hydroxy-
beSON ertapg ﬁE ogﬂound of Forrmula (I) into another
(HeLs1 [ ViaTo s 1% (1); ii) converting a precursor of
Rl into RL; iii) renmoving any protecting groups;
Eand/or IY; fgrqing a salt thereof Su|table IeaV|ng

C G+6Tret € quononxy,
nethanesulfonyloxy For p t ol uenesul Eanyl oxy; or a

group (such as a gy oL oup) h Hay be converted |
into a | eaving grdup {sugh n N
oxytri phenyl phosphoni um gro in situ. Suitable

precursors to Rl include @ hwdroxy group or a
protected hydroxy group, [[sutch as any suitable
prot ected hydroxy gr RBWn in the art, for exanple
sinpl e ethers such as met hyl ether, or silylethers
such as -CSl[(I-4C3aIkyI} 3 (wherein each (I-4C)alkyl
A gidus of $-[( Hoelpehderrpmypthony putped- 2ty l]]m}’ffEhbey -t (hyllncthy Ipyrazol-

3- )H[b%R%’q(mlrl f(quro(g ?{))U]pl)]%ﬂg Ijeq{lrtrrp);&,%dh@}pg:ﬁx -lnyrazmc- -cargo‘(amr(lc

trlethylsrlyl triisopropylsilyl and
tert-butyldinethylsilyl. Further suitable silyl ethers
are those containing phenyl and substituted phenyl

gr oups, such ‘as -Sl(PhNe ) and -Si (Tol M 2) (wherein
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wherein: R2, R3, A and n are as defined for Fornula

(I'), Pl and P2 are suitable protecting groups, for
wexaspsa1]l - 4C) al kyl, and X3 is a | eavi ng gr oupCT/GBR007/004057

exanpl e chloro. Suitable reaction conditions for steps

(i) to (v) of Schene 2 are as follows:Step (i)

i nvol ves the reaction of Farggda (XIV) wth a conpound

of Formula (VII1). for exanple

5-chl oro- N. N-di et hyl - pyrazi ne-2-carbo\am de. in the

ESERe ; &
(66prrnr (2na?]erﬂfl)n%gﬁ%tﬁ%s?grlnﬁe"pgtg te ﬁf]%q’ g 2;)?5"52 i@ﬁg%zl“%wé btulx, (5mL)
W aatstuauSum tabrevienpetatan i é()o(f lor 6éwanplie r@sttlt)n«ﬁﬁm(ﬁn ermzrse educed
bl out 500C. St nvol ves the react

in iy 35 g ey CRo AR Wheors e SRS R BRI wargg30 mL).
brigx &R E), (aRd (VB502); MRERY LRI RRABB Rl X TP FARAR wisO!

in.the presence of a suitable phosphine, for exanple
chromiapdysaphied loo s pivarutirgrditia h0-4 207 ettanl bestatt at isphdxane to give the

ex | e di et.hyl azodi carboxylate. in a suitable
de%?f?\l}‘gh‘tpou?‘géq ’rrpl e THF, and at a suitable
'HINIRES @IVCB): 1f3@f(dle3lt;@);’9|0@ © 39,30 19€, 3APRGY BFISP'ys; 3.97 (m,

about 00C. Ste i nvol ves heat ng 'a sol ution of
2Hpot. M(saxt@D(\A)H)r .18 (suit)abl7é (dci i), 6f%r(t, ekta)rﬁllé -f102 Infng, 2H), 7.27

728 oGl B3 T BT B S0 d PS5 o ves

the reaction of a compound of Fornula (XVI) vvrth
2,2-difluoro-2- fluorosul fonyl-acetic acid, in the
Thp rsmibmseotércldomm Dadinestivdtparazste; 2 taboxamidpives desopbed
rt(vlgl odide, in a suitable solvent, for exanple
PrfLe a/nltrlle and at a suitable tenperature, for
exanple 0 to 1000C, nore suitably about 550C. Step (v)
|nvoll ves the reactl on of la co ound of For Eull a (XVI I a)

l%&tz‘éﬁﬁl}e’ for exanpl e NI\/P andvvater and at a sui tabI e
y—lt‘t':“rrrﬂ':“hature, for exanple 0 to 250C nore suitably

about QOC. Alter natcl veI Y, corrpounds Formula (I1ia)

where R1 represent Iugro t/ ¥yl may be made
according to Schéne@ eNow III) HF (I1ia)
(XVlila) (XVl) Schenme 3 A and n are as

defined for Formula (1), Pla d P are swtable
protecting groups, for exarrp -4C) al kyl and TIPS

3- [(ﬁﬁple&ﬁﬂﬁ{&bh‘leth@aﬁp?g)pah-@ Adx§aN( F%cﬂ{ﬂ%gazofl @ryl?ﬁ%li‘ighﬁmethoxy-

'oro. Suitable reaction conditions r steps
bcrqzwmdﬁ (0 mmwllewassdissolvedwes cth@rad 63 (L) aneh ¥ blF\(ésnt}md the
nd 0

oSN e RnBP R s FOELAR o g v

ad@d&ﬁiﬂh@e ﬂ&k%lﬁﬂéﬂe&ﬁ’dd&f@d@ﬂd dhlly Fﬁr@é’d &ah hg@m g@igasaTh@reaction
swtableterrperature for exanple 0 to 2 nor e

mixfyre wes sfirsget R Thon &) hairs ynigli omplasips| Vessreaditonraiztire vias
ev@cua%ﬂ %a@%ﬁ? with n}i_'t%%ﬂ é? tlF‘l‘?éL?()[ hg\”c!itglygt &ﬁqﬁ{%%’]cp ot?through celite

anbthehtllobte cbhd\slndauafét;hydwpyd gm: ﬂ&»&sﬁa:r hﬁmﬁmld €70 ing).t he
prese npl e potassi um

‘flaawsaqes{%clsr 12 @urrtl)aaﬂé (g,afoemso 3 Br (Moo 21 (sextet, 1ED), 5.96-

S BRI LAt BE SR, TR 00 55 s 1

m/t e4tp@vtaklyire. Step (iii) involves the reaction of a
conmpound of Formula (XV) with hydrogen fluoride in a
suitabl e solvent, for exanple TIIF, and at a suitable
tenperature, for exanple 0 to 25C, nore suitably about
2 10C. Step (iv) involves the reaction of a compound
of Formula (XVI) with 2,2-difluoro-2-
fliiorosul fonyl-aeetic acid, in the presence of a
sui tabl e catal yst, for exanple copper (lI) iodide, in
asui tabl e sol vent, for exanple acetonitrile, and at a
suitable tenperature, tor exanple 0 to H) QC, nore
surtably about 55C Step (v) |nvoI ves the reactr on ol
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sol vent, such as DMF or TFIF, with a base such as
sodi um hydri de or potassiumi5 tert-butoxide, at a

WO eovpesEiure in the range 0 to 2000C, opti onal PET/GBRGVY/004057
m crowave heating or netal catalysis such as
pal I adi un(11)acetate, palladiumon carbon,
copper (l1)acetate, copper(Jg4odide or
bronntris(triphenylphosphlne)copper(l); process c)
could al so be carried out using a precursor to the

- -'diﬁtlmfoﬂ{e I\@ ('(?Qan- =y 0,\%‘?’1\1- & edvipd 1%1” )L henvimethoxv-

benzangide boxyl i ¢ aci d and ami de formation as previously 20
descri bed; Process d) - reaction of a conpound of
Formula (XI) with aFconpound off FeTmiba (XI'1) can be
performed in a pole X s DMF or a
non- pol ar sol vent such s THE' with a strong base, such
as sodi um hydri de or potassuun1r -but oxi de at a
tenperature between 0 and 2000C, optionally using
m crowave heating or neta atal ysis, such as 25
pal | adi um(11)acetate, pall agi um on carbon,
copper (I1)acetate or copper(l)iodide; Process e) -

DIPEAUP! 198GnT LR LS o) Wis AALDR SHAURR ot Har.boxylic or
sul fonic acids or acid derivatives to forman anide

(diflwpromashdxykpropan-2-4il] DKBeSmht:n)dmdtMK&bdmcr adie ). HhpVE2§ mmol), 1-

ey TS B AMES SRS QLB o .06

mmBYEDMINGS @OPHd Sigredrat RMABPEMHSRS. L&ﬁﬂ%&ta@f(m hfL) was added
i nvention. Certain internedi ates of fornu

dndchwwawsmphc(dxmh wAEF BX0mRY brige 430 méi.idnisd (M@é@uh filtared and

rcdtR@Ji r?\yc%g? f‘}ﬁ’%‘g‘%\e"ﬁ% | %&@8?&“&%:{’%?%% ﬁ gv(?tgga gradient ot 0-

100f/mhyllaaet@r>éhh )sohé)&lnb abigeneable Hexire@ compeindaod @onpri se an
|ndegendent aspect of the invention. Dur|n84the

' SMERdF bl Ipidedd). 3168 W)oé?;éd?v%@%g?éﬁu B seustss 141), 5.00
RHO t
(s, ROOBEGTE e Y tf!%sgm éyrm) 86?{) 9HQUPoY 2515‘ gtr%/ke(m LH),
I3$@mﬁ%ﬂ;&ﬁ?(gﬁfhpd&aSZQMB¢bTbed in the Iiterature or
known to the skilled chem st as appropriate for the
renoval of the protecting group in question, such

TheShieds o PRID9)-¢REIEBrR 1R mo%{n&?—%ﬁ]g)é}ﬁgg)‘ﬁg#yl&fethto;ég -benzoic

protecting group wth mni group

acideWasalgbattediearliche nol ecul e. Speci fi ¢ exanpl es of
protecting groups are given bel ow for the sake of o
conveni ence, in which "lower" signifies that the group

1Yl L ‘ exanpl es of nethods for
the reanaI of progectlng groupgs arg given bel ow these
are simlarly not exhaustive. The use—of protecting
groups and net hod§ of prpt 8ct ifpn Mot specifically
mentioned is of course W thi# the scope of the
i nvention. L carboxy protecii ng group nay be the
resi due of an ester- fotgi;plaliphatic or araliphatic
al cohol or of an est érs m ng silanol (the said

aIcohoI or sil anol pné%erably cont ai ni ng 1-20 carbon
es of carboxy protecting groups include

A mé’ftk"éii‘é Rrl (%ﬁ)ngf%lHeqféalﬁ@ﬁémrqndnﬂzﬁjcawk hygrpwrps(lcaedylpyrazol-
MSap |

3-\’12&99:.[I1Qi8¥|( Og(rg U, ¥ %nmoll)O Xgﬁé?h@l?ﬁhg’gﬁ@ mﬁ‘ E}’l lin Ig@%@%o

9862 @0e10) a17 phal. Bl:lm@] oxyyura chibordate al Mythg,dr. ﬂh:maml)(‘eulg

oro B e PR o PO Sy gyt BRI oy was sired

al kyl groups (e.g. 1-nethoxycarbonyl oxyet hyl,

1- et hoxycar bonyl oxyet hyl); aryl |ower al kyl groups
(e.g. g-nmethoxybenzyl, o-nitrobenzyl, g-nitrobenzyl,
benzhydryl and phthalidyl); tri(lower alkyl)silyl



otherwi se stated: (i) evaporations were carried out by

rotary evaporation under reduced pressure and work-up
w@emsosiuies were carried out after renoval of PERGBMT/004057

solids such as drying agents by filtration; (ii)

operations were carried out at roomtenperature, that

is in the range 18-25C and uggder an atnosphere of an

inert gas such as argon or nitrogen; (iii) yields are

given for illustration only and are not necessarily
- the nmaxi. atta le: - (Lv) dhe structures of the, .
e SR DAL R R 6 B I TS D 0F s and v

witlushears0(igeneariat (0 PLRtMeRY (Magoe. ititiefee 300 antieed MVR) 0. The
and mass spectral techniques; proton Qggnetic o
refigonAdEO BRI PR aihiihiga. glitine &vithelleStre S8} atasmin inghexane to
Sidel [ . multiplicities are shown as
"l?tg‘lhlgg\?\g@st?n@iaﬂ% @?Kn@” doublet; t, triplet; m
'HNNMR PLEDCLr 1.3 ad), 8116 (a3H)eB;72qsli B6l), W85ntEIS (m, 2H), 4.53 -
i nt er medi at es were not generallﬁbful

t et
1 55 ottEd U ST baUr e Hice 500D g, (e Padder 1D, 725 (1
h t h i - f | i id _ .
DT ST @B WS Fioblg. PHORRAL GHIPORE o 'L e aas vt

(vi) flash chromat ography was carried out on silica
unleﬁf.othermkse st at ed. evi ation

Abb DCM
Th; SYRIEHD b3 HA o - BRI Sy DRE B- 22 By Tadeo Y BN Al
m hd - . (& SXIC " (P .
%{]}lﬁ@%gﬂ%’ g?%&@g{ wg\jm?%g’;ed gMAl V%S%t hyl acet am de;

DVBO di net hyl sul f oxi de: DMF di net hylt ormam de : EDAC

slokSi jet hyl am n upropyl) - 3-et hyl carbodi i m de
i de: HATU

Tdss( 7- azabenzotriazol -1 -yl )-N, N, M\ N -

tetranet hyl uroni um hexof | uor ophosphat e; HPLC hi gh
Tl}grl@@lggip@l qffqupio(f tl@&nogmuo@q’ﬁhwulmﬁmay be tested in the following way:

hydr oxypr opyl nmet hyl cel | ul ose; LCMS |iquid

chromat ography / mass spectroscopy; NW
(1) Enrmidiy acllvipy r r oli done ; NMR nucl ear magnetic

resonance spectroscopy; . RT roomtenperature; THF

t et rEARYEREE astiity of pegombinant iyraaiceancieatie GiK omrbg measured by
. . ' .e: PTE .
AL OER, Y Sl P SRRARAIeS K i g BE determined by
coliplamgothe adsay to a G-6-P dehydrogenase, NADP/NADPH system and measuring the
. 3-[(2SM (dj fl.uorameth Dro - 2-yUoxy- N- ( 5- net hyl pyr _
liad inSeshap i TR o HRGH) HBIY Sl Byt PESkBUE SHah (D BLFBAR004, 53,
SR IS OB EL by compounds can be sscspadusine (s agsay o
preseBeaendbyéney wh GLKR Dasydepirdred amBderk{ch8 6t anyy/ (Didbdten004,,53, 535-
5‘;?-brom)-z-m::thylsulfonyl-pyridine (CAS no. 98626-95-0)

i40 nmg, 0.59 mmol), cesium carbonate (350 ng, 1.08
COmMBYund 2BEhR i ERLiI6A SefeldsRIQAYh BROMREIB ) COXIEF fd destAHEY by

ng, 0.1 1 mml) in DVA (5 nL) was stirred in a
Bretleelywehes of andeacoivatad shisdgmse oyitheE Qo iypkies & shpvnaisbavat e
T OCnL) was added and the m xture washed with water

: nm.), brine (50 n), dried (MySO ) and reduced in
EmaﬁqﬂeNhﬁﬂﬁﬁUdEC&p@MdUgnW?S chr omat ogr aphed on silica
eluting wth 10-100% ethyl acetate in isohexane. to

lgi ve the desi@®86%onpound (19 ngy). 1H NWVR d (CDd O

21-40 te—3H)- &0%? {s—3H—3.23 (s, 3H), 3.96 - 4.05

(m 2H), 4.65 = i.?Z (m IH)|, 6.26 (t. IH), 6.86 (t,

TH . 72T (05 7-36 (4, |IH), 7.46 - 7.49 (m |H),

8.08 (d, IH, 815 (s, | H. 8.30 (s, IH, 8.49 (d,
9.52 (d,|0B}3 mz 509 (M+H) f The preparation of
)

2 [
Lu/ T
f I uor omet hoxy) pr opan- 2-yl ] oxy-5- hydr oxy- N- ( 5-

hyl pyrazi n-2-yl ) benzam de i s descri bed bel ow
3-r(2S)-1-(D fl uoronethoxy) pi Qpan- 2-yl | oxy-5-hydroxy-N
- (5- net hyl pyrazi n-2- vDbenzam de
3-[(2S)-1-(difluoronethoxy)propan-2-yl]oxy-N (5-nmethyl

o . A ~
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W

2,2-Difluoro-2-fluorosul fonyl-acetic acid (CAS no.
1717-59-5) (0.239 nL, 2.31 mmol) K was added dropw se,
WOWRMR/0StITri ng, to a degassed m xture of met hyPCT/GB2007/004057
3-[(2S) -1 hydr oxypr opan-
2-yl ] oxy-5- phenyl nmet hoxy- benzoate (0.73 g, 2.3 1 nmol)
and copper (1) iodide (88 ngg70.46 nmmol) in
acetonitrile (10 nmL) at 450C. The reaction was stirred
at 45C for 24 hours. The solvent was renoved in vacuo
sand ethyl acet@p® (30 nL) added. The organics were
mashed with water (30 nlL), brine (30 nL), dried (MySO
6), filtered an@07’as the sol vent renoved in vacuo. The
j on silica, eluting with a
gradlent of 0-30% ethyl acetate in isohexane, to give
). IHNWR d (CDA 3) :
agxg I%Rﬁ 00 (m 2H), 4.63
( Se)ﬂteﬁaanGI:I)(, and. I_(SIQ(RB ,CDM waﬁob?t&nédl by PER, frém 'Yn?lm(“th ,pam,reatxc and
. L t, | 4
hcp/éttqﬂ)RNg\ qf(sgg\jweli,W@g}bp@ﬁéml@;gpegfiwygg @@ﬁ}brook J, Fritsch

Ed W{%Xﬁ{s Pen C@@atp%RBﬁr epé/dgﬁfx‘lﬁg?%??di%g ﬁ’?‘&? gXng %r?d GLKRP

ed to a mxture o
C[IMzX Saqdend:qsdhmwy pr gare2r ofldf. oRipe b&\lﬂZfﬁXﬂlﬂéL( 19\5A g 1 588A6):7294-

7 it Ay oLl Mt Gslo P A el a2 ror 2o |

hours. Eth> 1 acetate (40 nL) was added and the
m xture washed with water (40 nL). saturated sodi um
ClpiriparinBhasaripg él wecioon (40 nlL), brine (40 nml), dried

e ek el Rt SRt o oh BaRY PR RaleBfi g
with a gradient of 0-100% ethyl acetate in isohexane,

to give the desired conmpound ( 1.7 g). 1H NMR d (CDC
WYMY’T“@@”{d 311), 1.95 (m 1H), 3.76 (m 2H), 3.92

5@?0’11 tﬁq?%rt%gﬂé(gl]sk%re r%’reﬁl%f%&rg%"gm bg Igbectrénédrauép’}?luoo mL

cu(thH)Jf $tradiles DEAba 3¢ BLAL(@OBB) vekd @D)vnlin m,Vlﬁi"th)é ranazmrso@ oV0.5 and

oxy %enzoa e |.odo- tr6 ,Q@I-S|Iane
hajyestsd by gentyi l(ga&loast%ﬂa Ogo, r?slawms‘va&a%av%mace -cold deionised
N T L RIS AU IR Ligatip mives
weye desalt&Bnxihg Mlﬂlpanaev Ge’metsFN‘ hEn'(DEEG@s (ﬂ_()OZéndn)S;idré siee). f40mL of
§4 hour s. thhqh? 3 was added _and the reaction
celly Wereapeubgied eyt mhitod gatmwwqrp S PN picgrfer 10 minutes in
t
0. %n(!?lil( ?lﬁfﬁ)tlgfp%rr logec:a&?te}%d%ﬂ th algngerﬁi% n§"¥a§%r?ed¢1ga (r: ti aghgl%tus (BioRad)
atBisxVamé, 2s0mReTitanaforrasls weteselatedroatleagaa gugdetaerodivitn
bicBrbonzfe sol ution,, the organlc sol vents renoved in
teljacy {1pe atl e/, O;SPBH’th'th“é‘ktl?%{Egg& into ethyl acetate (4
c 100 mL). The conbined organic |ayers were dried
(MySO ), filtered and the solvents renoved in vacuo.
EXPHESMnude material was crystallised fromethyl acetate

t( 86 @Eash ee_ytgr%;slg(ri ?d C%‘g&gg aé&%%%nlymwl\@égged 59 producing
a l@ﬂ)mblfrarﬁ %r&ﬁ)@l‘ﬁ)ﬁ)ﬁ@aim%@ 6- Pfll_lbs 8 &rﬁncd'idfgl%/ a@]a@gnt ((mhe IN’Qermmdl
m@higuite oxyteBatiyolg) arioihmtswmquovagrmm pE1A 1|(b)QN/beINQYIQ,'EE, Cat

rulfRPH03705. e bty peoemessd i sy Dusifnung P e Feseynis groten
oned @l(h\Badked with md&BnitdRtdceiS&i@ aBarof- pl%aﬁ@lptrr&m‘@§ ren (cat no

di ssolved in a m xture of THF: ethanol (600 nL) and %e
302pWsk evacuated and purged with nitrogen (3 tines).

10% Pal | adi um on carbon (5.0 g) was added and the

flask further evacuated and finally purged with

hydr ogen gas. The reaction m xture was stirred at

anbi ent tenperature for 20 hours until conpletion. The

reacti on m xture was evacuated and purged wth

nltrogen (3 tinmes). The catalyst was flltered off and

. T T Y 1 o
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material (6.1 g, 29% had an X-ray powder diffraction

pattern consistent with the crystalline materi al
w@bdoaiosad? previ ously and with that described fBCT/GB2007/004057

5-[3-[(29)-1I-

(di f1 uor omet hoxy) propan- 2-yl Joxy-5-[ (5-met hyl pyrazin-2

-yl') car banmoyl ] phenoxyJ- N, Ndi ggt hy! -

pyr azi ne- 2- car boxam de Form A descri bed bel ow. 1H NWR

and mass spectronetry data were consistent with those

obt at, n N

Bt ﬁ(ogﬁgf’ttgls[cgagbs%rl Wogy #hlgﬁg%tgr zé\(ly N &D [ Ko 11)\/4 TOEXV)-IBBLH
cellb.(podreidyyd treydtlamllmat@rotcm containing a C terminal FLAG tag. The protein

h N—dlneth pyr.azi ne- 2- car boxam
W Xsdé'“ ‘If'éﬁ r‘\mf_)(l )] lgjyC ﬁgf\éc%‘é’rl TRQE AT WF %‘?lﬁr@‘ c4tOy| gidigatiogyd the
F]?f\Gttjgi fok Orhlta@ uﬂgc,dag‘{ ?Jé th MIBARPL RS UThMRaBHS column purchased

radi ation: . an .
n@nﬁa;ﬁ42$ymh(@ﬁmplAbimmethoxy)propan-z-yi]oxy-5-[(5-ne

t hyl pyr azi n- 2-

yl) car banoyl JphenoxyJ- N, N- di met hyl - pyr azi ne- 2- car boxam
(2 48O A TerthRIRSE @G FEf i n providing an X-ray

powder diffraction pattern, substantially as shown in

Fi gupmal ﬂtlcqﬂqéolt:@ncmstts (@rldm&me at alp Baikish Anenad hoRmarimacology,

Oé@@fl gA%.[ oﬁ?' B Qay d efpsﬂggnéfcg rtf%ﬁlops %uckcr obesé:/\?a? F’I rats (age 12-13
wiéells bl BREOTRS DX FRrdAAns % dal exyropal 6ot 0RS ¥R d- 2

-yl.) ear banovl | r >henoxyl -
eXRENMENtAEehihe ayimas mef@tcéiatpb%hams detorpuse far sxpeemgatsyA test

coﬂrﬂogp(g of ¥ %chqé gg%f/eﬁ r ﬁ)ﬁ(? A ttgf l{l: &Q{o' cgéjlrtnpn?srtgitlon ot a glucose

ded” a orn1o
so]lut(odlat h Uosfeafﬁ?.t gnlogwoqyr w@ght- BioddIuaosotevéls arerhbashipMrigiiss

r banoy
AN“RLX‘E}L q?metegsﬁogktaﬂ@leziy el akande diffeasnt {ime nainte hefagsind
t

atgg g%?}tfn?s\éragggﬁﬁgugdsfe ﬂggb&lﬁee ?g‘gdﬁ‘%“é@ é@%r gﬁ%;btftttg@ﬁood
gludvse favelsengenerakaindahe sreauedérshpcomi (AUCA far \2otminbiese

0 ormA . as .an X-ray powder diffract
colslais G o ot 10hd ot i n e i o Pty gt dughon in
gladRt axcursién R'deemblcdubigg i Ale @rtﬁegﬁ‘é‘lﬁclé-@&ﬁfm g RUptRSER

I's provided a crystaII|ne formof 5-[3
pefqepsyedpctiadi t | uor orret hoxy) pr opan- 2-yl | ox)

-5-[(5-met hyl p> razi n-2-> 1) car banoyl ] phenoxyJN.

N- di et hyl - pyrazi ne- 2-car bo\am de, Form L, which has

REREREINGESowder diffraction pattern W th at Ieast two
speci fic peaks at about 2-|heta = 3 and 15.

U Ac ddig Ry Le-AMagnesen Mefhtanﬁrﬁféﬁtqrolﬁ Kh(éf)@)u &nrplﬂb&e‘dea of
f 5-[3- 2S
if¥%ﬁﬁhﬁg?gﬂﬁgﬁﬁegy)prgpan[g y?]oxy 5-1(5-net hy
Ipymd%omHQRyAlm&aSbﬁmbmeithéﬁdwy]

2- de, F A, which h
3 o BB TooABl B Rt U plkot i AW GHC S e S 6. Lesage, S.
' peaététtat l\/ﬁbﬂﬂ&dazﬁzﬁﬁtl%ssa 30(81393)1§6\9 Engl%ngJotggal%'f MedRvine 328,

7, 2, 18.7, 26.5 and Accordi ng t
réﬁ@ﬂw7lnvent|on there is provided crystalline form

of -1 3: [ (39).- ) . , .
4 7L (BB Fi GRSy PYRE AT 20 Bl . S5 OBy Revi of
-Zlybgﬁgﬁ &goyilghenoxyJ- N, Ndi net hyl -
pyr azi ne- -car boxanmi de, Form A, which has an X-ray
5 powdaho,dy.f Petersen, &n Fpé’tet&egtnns@bét»an@ &IH. ,thbthmaa,dhE aBueyo, M.
th a r dlf IO a r
n Taneiachor Bt br B RSk Gao ey e
pr auisegatfonysst #733-6e form of 5-[3-[(29)-
| - (di fluoronethoxy) propan-2-yl]oxy-5-[(5-nmethyl pyrazin
- 2-yl) carbanoyl ] phenoxy] - N, Ndi net hyl -
pyrazi ne- 2- car boxam de, Form A, which has an X-ray
powder diffraction pattern with at | east one specific
peak at 2 theta = 20 3 plus or ntnus O 5 2 theta

N N a o I D 1 o
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N. N- di r net hyl - pyr azi ne- 2- car boxam de Form A, the
degree of crystallinity is conveniently greater than

w@bwmans@0%, nore conveniently greater than aboetT/88%07/004057

preferably greater than about 90% and nore preferably
greater than about 95% The 5-[3-[(2S)-
1- (di fl uoronet hoxy) propan- 2-g4 ] oxy-5-[ (5- met hyl pyrazin
-2-1io0
yl ) carbanoyl ] phenoxyj - N, N-di net hyl - pyrazi ne- 2- car boxam

6 | SR HRITLA POV ARSI, BY. AANIST BHLILEAC! CARPRREEE TS,
substantiall'y the sane as the X-ray powder diffraction
pat}{‘mscns [sﬁhvwganml Ki.gdassa. A .ahbghasnsMbat . aihfotal €.y Matsehinsky, F.

t theta val h
o e SR IR S0  nac “the 2 cheta

avalmg)en oLt h\%o?%ia‘irﬁk pevsensdi, M.AaCh aMmaRAKE §hfh FRXV.K
vary slightly fromone nmachine to anot her or from one

| 5 (ZambkB, & &V.aNoddler, P..abldowoCt, Beecwgdriés Magtusch, M. not

oS5 BT B RPN o ek B T ol

7 on@l@{err@r ReSRas Ul SI8Mane M. oD syisl ePanshisRg AOMBuchs, A., Stanley, C.
measur enent condi tions (such as equi pment or machi ne

use’d)ThQanpaP 19-cRermutt, M Al.Mafeetansklyl . Mnawntlembk K. C. (1998)
i nt i.es nan e fraction pattern nmay
fl d\get ua?‘ela%% Oelmdal ng{eﬁ%rfg%r%%é%é condi ti ons.

8 Th@a&ﬁ Qr B, iTkieQes BQWhe, be KUNTessst0ed B IRbzieh®. L. and Dohm, G. L.

[3 2S)-1-(difluoromethoxy)pro an2y|]oxy5[(5-
ﬂh%éﬁoa@pnewpyawwowwﬁaﬁ %1 <N, N di et hyl - pyr
C 2 t
) RO 3L SRARTLIE S UL, L ABERSS', U K n. 2.
di fGunsletrj Gru. péleler, M. dnde]mhnam St @OﬂhﬁDDﬁbétay:(mQ@/ﬁ@%

d f h : d )
cr Y B Wiy oolgtian S DiseRi on PP cFiigsby.
SUQ%@&{ i & | MadhRod AIBA 8 dlERIEnR RV [?5?7001)'131&5&& 50, 622-9

hin the scope of the present invention.
lpertson, BkPhjobd\.i Riu Ee Basth, &f and Yiglepod €996) Prfcmmdungsrmf the

o STl B HRY e s nie OF IR VB SIE i heen 15, 0
2artSe@{merrBurbemerrethﬁefqme%n@rs Widwedr&al . iB @nll hﬁﬁnavlaﬁ Il
relative intensit éeaks can be affect ed by, for

exdh%B Joynal af Pig é\?él lemibtey 37k 3|1&33382e and 30
no |t a [ feqt K

13 f%gﬁm@gb _ﬁa@% E FI e %E’e?\eﬁ;na%\?\n %goon ?‘ea ? Pzatbetes
t heCapo34.t188D-70f reflections can be affect ed by the

preci se hei ght at which the sanple sits in

Ui tlvareedreRenceshd- f?heWErérJeré’ia?WtPo%ﬁldcﬁla%ez E. (2002) Journal
dif h tace planarity of the sanple may
al sogl\%gbdemgﬁggrglslﬁ' §§?§ect Hence the diffraction

15patliyach, Rid¥a Tompkent . aB@okgtH. Lo, Dvnrt-Blegmelbe\. 2band Lten, B. E.

aI Jenk Snyder. R L. Introduction to
\>/(- I-j?am&é‘ﬂ H])fﬁ?gg&rre%/ry " John WI ey ; Slons 1996;
16BUMbnc&H 1. (A%ﬁ}zi ECIWE@.L@:@I P.GhY Bl8LLOY 'EanMOEQu?ﬁzﬁBFlon

Press, London & Al exander 974)
X- Fkétylrcwhhfm%m'ﬂorhf;ﬁ &edur es) CGenerally, a

powie 81 11 K80 bbb Reblo bR BT DePoiiol as, 1765

panwvgular plus or mnus 0.5 2-theta, and such degree

of a neasurenent error should be taken into account
l8whewheibrsitdediynyns. e Heimbyrepbwated Pigele¢ns adt (oR0p b Riabgtes 50, 1-

in Figure A and when reading Table A Furthernore, it

shoul d be understood that intensities mght fluctuate
19depneasnth, My FOR0eX phitdri@inal Joaaatb f Obssy aB,ds@)Pm:ﬂeﬂt 5. S68-S72.

preparation (preferred orientation). Details of

Techni ques Used X-Ray Powder Diffraction Table B %

Rel ative Intensity* Definition 25 - 100 vs (very

strong) 10 - 25 s (strong) 3 - 10 m(nedium 1 - 3 w

(meak) * The relatlve |ntenS|t|es are derlved from

o o a1 o s o
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cl oudy. The resultant solution was stirred for 16

hours at roomtenperature. The organics were renoved
w0080sa0T at i on under reduced pressure. The agREDGB2007/004057

slurry was diluted with water (100 nmL), washed with

ethyl acetate (200 nL), then acidified by addition of

hydrochloric acid (2N) until7g.solid precipitated. The

resul ti ng suspension was extracted with ethyl acetate

(2 x 200 nL). The conbi ned organi c extracts were
”O\"’asheQeWEt mmtﬁfl(é%\&%b Angphrhn %Q\g«@@ld}‘g ez, tl@@()) Journal

Iltered and concentrate under reduced - .
pr eswnsxh@naﬁfébo‘)l(hé product (17.2 g, 90%. 1H NVR d

2 13%@@54%% ?ﬂ%l“g gl—l)\/? l:"p&d éfgm %5_0%)53 Apl’q)u,arb.‘ozlgwi ;_)q Physiology -

lH)Bnd@c&i%k(Iy &I\JrBtaboerﬁpzsl Ee@iaﬁm 2H), 8.38 (d, IH)),
5 (d, IH, I'H): nlz 412 (MtH) + Met hyl

23 [I(cm) B E(, (mlﬁlhtj‘dffmﬂt ho&yatﬁ&pmh ¥ -HHORYY S hériadiJmemhl of

| car ba 2- yl]oxy-benzoate
> %ﬁ‘??’?’g%g)é{?ﬁagirlosu%/flany%/ acetic acid (CLS no.
7317l§¥m55&vu513 3.0 8#h . A8-lsppol k. 'LBé:thSt PNhtd A&lﬁo&ﬁﬂl L. (1997)

nL) was added with a syri nge punp ropw se over
m M@QW& Bldegassed stirring mxture of nethyl

25 SR 30 RO RAET SB35 AR L. oo

copp@mreﬁ\lelnrdsoﬂh&es (75348 ny. 4 55 mmol) in acetonitrile
300 nL) at 55C. The volatiles were renpved under

73r ed§¥ e BpE etk fPenmaNgynelb A é\%l(b‘??é) Bsgin Repgarghn? TOCiA6-p3 he

m e S ohvgn

26 Qe S b L &6 b AR MR S R R fron sos.
fI éSSﬁ()chrorratography on Si I I ca, eI uting W|th a

5Ar di en Ef 25% OO% Ste‘,) acet te in |sohexane

2Taf LV Bn pn-Mdey efl, & Angd PXiBrain E}ef)earch 739,
1. 383G3b! d) 3 15 (3H, s), 3. 18 (3H, s), 3.91 (3H,
s), 3.93 - 4.05 (2H m, 4.62 - 4.68 (IH m. 6.27

28(1 Rowe) |. (5, Badefl P, Rtand Aishferd; M7 L46 906 Houma] of/PSiology 497, 365-
7. 5]]7 (lI1H m. 8.36 (IH, s), 853 (IH s); /"/.- 404

(MrH ) K Met hyl

293- [FyjifrdtoT®. fs'dk@@r rande) RY,1@7htA; R: WkaBX . and sﬁgaﬁ)gm T. (1985)
1- hydr oxypr%&z’i - IJoxybenzoate "A sol'ution of

hy diGsiEneeudh 24é5-820% i n pyridine, 3.25 nL) was added

{o
30 iR BrRat, i Sege - 19BQAYletbpisga Clnial &y Pagimenta
n- 38y4&H61 yl oxypr opan- 2-yl Joxy 15 benzoate in THF (300
FE vesselssagnd the resultjng solution

P
st |[§W%taalf®?“&’§o?%5r #tar boktque pandHiikagaya. tydf S Fhysiology
fl WORLAR IGANEI £80(70% i n pyridine, 3.25 nL) was added
and the reacfion stirred for an additional 66 hours.

32Thdett@akt.Li,dnanga., fueephbed.(byZineerman E.C.aCek HLG aH{d'htait}DKi

oS L AR R L SARIALE, SRRl 4
339Xt[{e%ﬁ£rﬁ1dF Wi GBI E mcqjléﬁeees(v%o% 5908 5719768N0d the 20

conbi ned organi cs rled O ) . The sol vent was
34r erﬁb@é’@g On(ﬂei)avelmmderdBpr[e:mw d..deatbuth@. BeRaphute RvAds, Bryer-Ash

o1 07 BB QS NS R TCERPRN Al 2B oot 1959-

af f195m| gmc@ﬁ&duot)o(ls 29 , 98%. 1H NVR d (CDO 3)
1.32 (3H, d), 1.93 (IH d), 3.17 (6H, d), 3.74 - 3.79
(IH, m, 3.91 (3H, s), 4.54 - 4.60 (IH m, 6.96 (IH,
t), '7.43 (IH, d), 7.51 ( IH d), 8.36 (IH d), 8.53
(IH, d); mz 376 (MtH ) 25Met hyl

3-[5-(diinethyl carbanmov pp\
razin-2-vi]Jox\-5-[(2S)-I|-tfipropan-2- Isilylox
propan-2-yl | oxy-benzoate A m xture of nethyl

3- hydroxy-5-[(2S)-I-tripropan-2-ylsilyl oxypropan-2-yl]
oxy- benzoate (40.2 g, 105 mmol),

5- chloro N, N-dlnethyl pyra2|ne 2- carboxan1de (20 5 g,

A A PN oy o o, NS PN NS N
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2-yl ] oxy-benzoate (76.3 g, 179 mmvol) was added NWP
(534 nmL), water (305 nL) and the solution was stirred

wW@2008/080c17 2N sodi um hydroxi de (152 nL, 305 mMODPYT/GBS007/004057
charged dropwi se and the reaction stirred for 4 hours.
Acetic acid (41 nL, 718 mmol) was charged s dropw se
foll owed by water (1068 nL)_apnd IN HCO (400 nL) was
added until pH 3 was reached and sone naterial oiled
out. The aqueous |ayer was extracted with toluene (3 x
ClB§s:.m) and conbined with the material that oiled out

h was di ssolved in ethyl acetate (988 nL) and the

conblned organlc Iayers were washed with water (988

1 « sat ur zg @ s brine (988 nL), dried (MSO )
'and EVEPUIE e 4ot Dt educed pressure. o The residue
was purified by Fbsh chromat ography eluting with 5%
MeOH i n di chl oronmet hane to afford the title conpound

(64 g). 1H NVR d ( (ﬁt ) 1.27 (3H_d), 3.03 (6H,
s),399-404(2H 4526\~ 4.50 m,
6.52-6.91 (IH t), .

8.42 ( IH d), 8.56 (IH, d

3-1(2S)-1-(di Huor one

hQXxy)
yl car banoyl ) pyr azi @

nmet hyl
3-[5- (dlnethylcaRwa DY azin-2-yl|oxy-5-[(2S)-1-hyd
roxypr opan- 2-yl]oxy- benzoat e (94 g, 250 nmmol) in
acetonitrile ( 1130 nL) was dggassed with nitrogen
t hen copper(l) iodide (9.54 g, 50 mmol) was charged
Whekit he sol ution was heated to 550C. A sol ution of
12
R rs%ef_é%t“l g&WﬂgorBhHmeﬁg%BMI ;u%li:(ﬁ'ﬁgg% nelq%)xrl ﬁ%s ( 188
tnﬂwyomaémshmﬂgeu dropwi se. After 3 hours the sol vent

ted unpder re ed .pressure
RS R RaCS TSt promp B g s 3o CRONR R
-gbmkﬁfecg(o}'pme aR@HEr-was washed further with
di chl oronethane until the washings were clear. The

HE’;BIW%NS Wafsnwﬁ)s@daflémkg@h betprqaed 0ieg @optamn mtragerefﬂomcm the 2-

flash
ol B DAL GB R L SR RLSTRARHARI 1 c
tuxttl@slmmg rhléte(rdiﬁorgs) mdSpe]aHbrNM%erc(e@Nﬁm O@N ahd 25 whidi rlﬁ%_rs optionally
.08 , 3.86 (3H, s), .3.98 - 4.07

su%ﬂtutg{d o an ax@llghle(cpmon Rjom,@r gg_agugcpl(wg,qn atom provj d(l] ijs| not

7. o)
ok feet 481 Bl ooy i)
HEE—S)IS ag- I5y dr @-ﬂ}ﬁ}mlmrmin €2 o NFlinkgd hbleﬂmgbdybrmg Sdltdihingn, 2f3 or 4

hegua?%-b%,gg Wn elg;re sg%teéa{fo(r@g N and[S( avherein a -CH,- group can

()pﬂ@ﬁﬂ&'lﬁrr@ﬂﬁ&d%yyd XY, %Q Wre@n XEJIBPﬁYr RERTORE %e{eég 889; ring
formc acid(850 nL) was heated to 9

maympt@nﬁbubesom@smuo ad¥ ey at §(Q)2 TROP, which ringtivoptiobZDPsubstituted

urated a u
oot SRhH Fap B EER By Jiosa ubaiser BT Retected from
R’ethyl acetate (850 nL) and the conbi ned organic |ayers
mere washed with saturated aqueous brine (850 ni),

R’ay # sebstivgeion a easboneatama RiegiAumdds selesthddeam prless ur e.

TS AR R UL MR SRS bl e
indepeiatenay ecléctd(y Qong)HME& adRé dS@“ﬂ ,(heChiyploakkly E(opabatlyoN
heated to reflux for 2 hoy The aqueous | ayer was

suitiggediveR lamoun wkecsddem 8 1 ayleﬁ(%lh@dl Mﬁﬁ)%tc@}kvl (optionally
. ases were extracted

SU&$&E ?hhl T&'tgﬁgafgggnﬁLrﬁgﬁgﬁ Eé conbi ned organic

| ayers drled (MgSC*) and evapor at ed under reduced

pressure. The residue was purified by flash

chromat ography eluting with 100% et hyl acetate to

obtain a the title compound (148 g). 1H NWMR 5

(DMSO- A 6) 1.23 (3H, d), 3.04 (6H, s), 3.47 - 3.56
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tert-Butyl
3-[[3-[(2S)-1-(difluoronethoxy)propan-2-yl Joxy-5-(6-ne
wo byosssdiionyl pyri di n-3- yl) oxy-benzoyl | am nolppeEEBR@®7/004057
-carboxylat el-Chloro-N, N 2-trinethyl-prop-l -on-
l-amine (0. 11 nL. 0.80 mmol) was added to a solution
of 3-[(2S)- |-(ditluoronethoxy)propan-2-yl]oxy-5-[5-
(di nmet hyl car banoyl ) pyrazi n- 2-yl ] oxy-benzoi ¢ acid (0.22
g. 0.53 mmol) in DCM (5 nmL) and stirred for 1 hour
1 v yrazol e-l -ea i buxylate (CAS no.
R 1@!1 %[? LQ%Lll@ mﬁup . 0.80 mml) then pyridine (0.09
R rlt_,mdlpsﬂﬂlcmhy)k)lumk temad ted)akd, lihkeoxye aadUidkyistli-4¢ ﬁﬂ\of\ﬁ(i’ -

1] £Fg{néﬁ%@%@ﬁf@aﬁv?ree@&&@)ﬁ%lﬁf%ﬁéﬁﬁ@ﬁw&(1 T,
d1615£tﬂh<&lanq—ﬁg(la-g%§l‘kz‘_ ah@¥E(to UHBEI delﬁ)gil [ AoRfndIgt ©

acetate and t e co i ned organi cs’ washed
RWbBeHeMat trom((501Cﬁil):yl kfr‘(l())el 4(51a11«y[L) C(ANRR( NgBDa)koxare4C)alkyl,

r.edu a The rude resid
l%‘rﬂ\éf@a?%&“a}ﬁh SUOWR $646r (0B, a2t ¢ LHLHSH@CW Qrcagnng ygroxy and (1-
48hiyty;acetate in |sohexane to give the desired

conpound (0.15 a) IHNWR 6 (CDCA 3) : 1.38 (d, 3H),
Ring @0is @S, 09 bf) membargd @gtero@l—j)l ring, dodtaising 3HY pr 3ri@g hetedeodbms

mé%nd’ze;l}l&éélﬁéted I & 8,78 %%] N; H%Vz"g Iy ﬁlopilpﬂalfy;tbughg'(sggst‘(th;d on an
av81le)1e ﬁl@ogéd‘ﬁtom&pﬁﬂ/lc(ed,lt ik bt th8reby q(lﬁiemis@l) byBa Qubsfient selected

HF% mz 577 (MtH) + |5 tert-Butyl
frego K[ :3- [(2S)-1-(difluoromethoxy)propan-2-yl]oxy-5-(6-ne

RY P%ﬂlé&f&L@ﬁézﬁ éﬁ’mrdgﬂkglofs 6C1eyelpalkyl, hdrpsy(1 ik, (LA Chgkoxy(1-
4@)m1eyppe(p13(laucm_mmfbeﬁxﬁnmie(144C)mg1spn‘@@a;ed in an

anal og og ashign from
p ig (indepgyc ?“tEYcﬂtFP‘i(i’d?CGH%?‘}?Sk%lp‘?@pan 2-yl ] oxy- 5- ( 6-
n i@®t pyl sul fonyl pyridi n-3-yl ) oxy-benzoi ¢ aci d.
203-[(2S)-1-(di
orpualt theetdtio\ v) pr opan- 2- yl | oxy- 5-[ 5- (di net.hyl car banov
ppyrazi n- 2- vHoxybenzoi ¢ aci d Lithi um hydroxi de
nonohydrate (45 ng, |.Omwl) in water (5 nL) was added
2. t 0 aA &th@dn@'bf@ﬁe {&BhML(1) as claimed in Claim | or a salt thereof wherem R'is
(di Il uoronet hoxy) pr opan-2-yl ] oxy-5-[5-(di ne
ﬂqwrr@%th@thl})l;@ydahjommqh%y}rwdwl benzoate (0.3 g, 0.71
mol) in THF (10 nmL) and stirred at RT for 20 hours.
The THF was renoved in vacuo and the aqueous | ayer was

3. vvas hecompdimdeifity fortighal)as chfnddih Ciint @BPCERIAWor a salt thereof
nmpurities. The aqueous |ayer was acidified and

WW'F&:#‘%‘“F&@H(@@BW‘“%H ate (2 x 50 nL) then the
conbi ned organi cs washed with brine (50 nmL), dried
(MySO ) and the solvent renoved in vacuo to give the
4, des i e(dnpmmrimﬁ ek o3 (D)as cthihddMR @ainCDGVhidh is and.oB8 of the
. .17 (s, 3H), 3.19 (s, 3H), 3.93 - 4.05 (m
© m’4 60- 4.69 (m IH), 6.26 (t, IH, 6.99 (t, IH),

3- [ZL{»Ol (dlﬁué‘%n{emoxgj(fomp':bﬁ ﬁﬁ&é}w 1 5DmetBy 1pprakifl:2-4 s (610- 17

mtsh)rl@QS)nylpy(Idlrf]5-ubpwrb¢1’rmmy)epr opan 2-yl loxy-5-[ 5- (di met
[ge[lt(%@rl &PHXOrgX\r ﬁwl‘()r))p%op )ﬂi(&/‘(y F oattﬁ)lpyrazxtyre of

yl)@alﬂ){u%@l'lgbheﬁg‘gfll-‘ﬁw @WH}Q@}M&@@M%}Q&H&W 5- hydroxy-b

enzoat'e

5-chl oro- N, N-dlnethyl pyr azi ne~2- car boxarni de (168 ng,
0.91 mmol ) and potassi um carbonate (250 ng, 1.81 mmol)
in acetonitrile (5 nmL) was stirred in a m crowave
reactor at 1400C for 5 hours. The m xture was reduced
in vacuo and ethyl acetate (50 nL) added. The m xture
was washed with water (50 nL), brine (50 niL),

dri ed(MySQ ) and reduced in vacuo. The residue was
chromat ogr aphed on silica eluting with 20 to 70% et hyl
acetate |n |sohexane to glve t he deS|red conpound

~ o~ o P~~~ A ~ ~ A r—
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vpbenzam de

3-1(2S)-1-(difluoronet hoxy) propan-2-yl]oxy-N(I-nmethyl
w@0aasi11B8- yl ) - 5- phenyl met hoxybenzam de (0. 1 BCT/GB2®7/004057

nmmol ) was dissolved in ethanol (3 nmL) and THF (3 nl)

and the flask evacuated and purged with argon (3

times). 10% Pal | adi um on carppn (0.01 g) was added and

the flask further evacuated and finally purged with

hydrogen gas. The reaction mxture was stirred at RT

[ / el 8 | enoxy |-

B R PG ERe T L fphenoxy)
V@hdmhﬂsﬂrmﬂguﬁ+3tmb@dumﬂé through celite and the

3L ghb bR eI e ""°“°<<%ane%y}[ﬁ&%ﬁfm9ﬁ§4q§f%ow\r (1H-
p)(r&vol 3m)bc§za§9d§ 95 (m 2H), 4.5 1 (sextet, 111), 5.96-
6.53 (s, 1H), 6.73 (s, 1H, 6.9 1 (s, |

5- [-])— (?%) Qﬁd|(lgoromq)hoxy)m@pﬁ(ns1 y11¢=|9y, 54 ﬁl&ﬁetbsl,pyhlzbl, -34m z 342

th 2-yl 1l N-(I -
Y'f‘?fgﬁ%rﬁé%ﬁﬂ)oéyly LR AR DB e D PEA
g@SﬂQ&hﬂhorokeﬂﬂﬂmbﬁan\“ﬁﬂ @@dﬂchtrﬁetﬁyl@%'iéﬂ[ﬁygfa (6-

(25
methy syl invsidHoy) proparzamidd; ] oxy- 5- phenyl net hoxy- benzo
, 0.10 g, 0.28 mol ), 1- nethyl pyrazol - 3-am ne
Or(a%ﬁk@%egeo(tlgm 31-0) (39 ny, 0.4 mmol) and HATU (0. 227
g, 0.6 nmol) in DM (3 nL) and stirred at RT for 20
hours Et hyl acetate QSO m.) was added and the m xture
S-was H%Eh%‘laﬁew&t"éro“(@@ iR pomprisinga cagnpeund acgerding toppBone of
Clhimd 1 ft£16 ﬁé% %
T}Soma ograB agﬁqgﬁﬁfal&péﬁ?%%gh thel?&)t t%gétﬂr ad%\@%t of
ph@pmab@m%aﬁylayctepmbm&t@masroaﬁojnexane to gi ve the
desired conpound (0.1 g). 1IHNWR d (CDA3) : 1.36 (d,
3H), 3.68 (s, 3H), 3.82-3.95 (m 2H), 4.48 (sextet,

6. |( H A Ebotggo&ﬁ’acgd't‘)]mlg% %9%&&@ of (H)n’msﬂ) (%34 §Se pl%a'r’ﬂ‘nacieg)tlzﬁly-

accyepgg)lc( salt thedpof ®r 8% 455 medigament.z 432 ( M+H) + The

synt hesi s of

3-[(2S)-1-(difl uoronethoxy) propan- 2-yl ] oxy-5- phenylnet
7. hoxyFHeeRe of & cafipslindascsiemgtd hefoRastid18ins Beanpt g 6

3-1(2S)-1-(difl uoronet hox 3EXOnan 2-yl| oxy- N-(I n. ethy
phplg}}chlztéﬂallg aypgplzg).le salt thereof for the preparation of a' medicament for treatment

ot%?l'%_ﬁ{( ég:m fiﬂ{?éfu Gtgl n-3-yl)oxy-benza nide A mixture

uor onet hoxy) propan- 2-y
I | oxy-5-hydroxy-N-(I-nmethyl pyrazol - 3-yl)benzam de

(10 29 nmol ) r ono- 2- net squonyI pyrldlne
Cad dise 9%%%11@54“6)%%073%@0 any, e qﬁ@fn}ns

hﬁﬁ‘ﬁ
phaf o%g{\?:{ag{t 3 ﬁ%ﬁ!ﬁey?agtﬁgeg‘gﬁf%l' ghegjgg)aragl[oy ( £gnedlcamﬁ:nbgor treatment
of typsl2) diabetdMA (5 nl) was stirredin a mcrowave reactor

at 1600C for 6 hours. Ethyl acetate (50 nL) was added
and washed with water (50 nmL). brine (50 nL). dried
9. ( My 0mktholliof ttl@ﬁtﬁﬁ; @Dﬁ rﬁ&ﬂ&l@@glséd@ey@}‘:&lﬁmnﬁ@m eﬁ'e‘f‘fé@twc amount

was chronatogra% on silica eluting wth
of archypose tatesmiu (|I)s®héa4a1né lrt mlygmeem(}hem(:lsoﬁed a

ph%r?%glkhsc’all%ﬁfce %sa tl}lergy_ﬁj to %mgglm d?)ﬂf&c%’_ﬁ"eat €

- 4 59 (n1 IFD 6. 18 (t, 111), 6.71 (d IFD 6.75 (t.
IH), 7.22 (d, IH), 7.25 IH, 7.37 -
107 3gh§:mctlpq4bot Qlclgg()(\»dmrqlm)he@ nedipted ¢ easegi_seﬁpc(%diabetes.
IH; mi 495 (MH) The synthesis of
3-[(2S)-1-(difl uoronethoxy)propan-2-yl]oxy-5-hydroxy-N
- (I met hyl pyrazol - 3-yl)benzam de was descri bed
previously. BIOLOG CAL Tests: The biol ogical effects
of the conmpounds of fornmula (1) may be tested in the
followi ng way: (1) Enzymatic activity Enzymatic
activity of reconbinant human pancreatic GLK may be
neasured by |ncubat|ng GLK ATP and glucose The rate

o, r I
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gl ucose levels is generated and the

ar ea- under -t he-curve (ALJC) for 120 m nutes cal cul at ed
w@ tdve/osdime of gl ucose adm ni stration bei ng ti nEBCREBR)07/004057

Percent reduction in glucose excursion is determ ned

using the AUC in the vehicle-control group as zero

percent reduction. REFERENCEx 1 Printz, R L.,

Magnuson, M A. and G anner, D. K. (1993) Annual

Review of Nutrition 13, 463-96 2 DeFronzo, R A (

111988 oty ﬁhﬁﬁl%&ﬁm’n ¢ 88 {riyBdned trd‘]%#iell to 4P ora %QHﬁ"jl\feutlL 2lthy-

Vi onnet, N., G, Vaxillaire, é
dtt@@”&t@@*dl@klu& f@t N’%‘I as avhediTembeand &r tlie trfanuduﬂaﬁ aaljselse mediated
tln& S}h %)Lé\lew Engl and Journal of Medicine 328, 697-702 4

ef , "L, Pilkis, S. J., Weber, L T. and Pol onsky,

K. S. (1996) Annual Review of Physiology 58, 171-86 5

Vel ho, G, Petersen, K F., Perseghin, G, Hwang, J.
12H fR@QIﬁﬁtﬂ.ﬁld agyording t@g@ym [ Imvhereip tig) dlmse lﬁcdlwkd through GLK is

%rpg Set S P. and Shulman, G | . (1996) Journal of
nl‘caF ‘I nvestigation 98, 1755-616 Christesen, Fl.
B., Jacobsen, B. B.. ili. S., Buettger, C.

Cuesta- Munoz. A., Hansen. T.. Brusgaard. K., Massa.
Bo . Mvagsessdar thgpreparation pbe gomgund tFQUhlilln(;IRys clgimgd in any one

: rpat t ik ) a uyn,, .
otL.l‘ {n?ef[\tggf \ggtr%h c%n%a%%l)pé%segg § tf\)/leAl(S\%\heﬁel Ya&agles arcas detined
fonLtmnfupo\AﬁW s Forﬁluﬁa;[‘rpbﬂlhlm 1 unleWotth@s@sQi{ed)P Shi ot a,

Cc, B g on, Mat schi nsky F. M
(a)arﬁi‘f“l%h"tt 8 §Péyﬁ Fsexm‘rula (Iﬂi)gbé%tevgteslzienzém theraes witheh gerapound of

kg Y :

Bgmgﬁﬁﬁ\?’)?(bhe[%n} rRHR agﬁptAneM r%B‘?%ht% (I)%ﬁ is g&%@é@m tﬁ‘%r‘cot
M A, Matschi nsﬂﬂ B M and Herald, K C. (1998) New
Engl and Jour nal O?T/E ne 9838, 226-30 jo 8 Caro, J .

F., Triester, S., Pat NK., Tapsgg B.,
Frazier, N. L. gnd Do G 2. (1995)° Hp e &

Met abol i c Rese7° 19-22 9 Desai, U™~3, Sl osberg,
E. D., Boettcheg R Caplan, S. L., Fanelli, B.,

St ephan, Z., émther W. 3., Kal eko, M and ConneIIy,
S. (2001) Di abet c?ﬁ&)SO 2287 95 10 Shi ot alf([\%l Postl c,

C, Fujinoto, et ton, Di xon, Pan, D.,
Gor nsby, J., I Grlppo J . F., I\/hgnuson M A and
Cher ri ngt on, 2001) Di abetes 50, 622-9 11 Ferre,
(b)reactiop;o gla Compouwu oEmulag(yq avith acompeund/af Bormula(VI),
(1996) Proceedings of the Nati or;gl Acade Ci ences
of the United States of Anerica Seoane,

J., Barbera,_ ;A , xTel emaque- Potts,
and Qui novaﬁ, . J. (1999) Journa f e

Chem stry 274, |3 1833-8 20 bor/e is, S

N., Mann, S. L. and Cherri —Q@. D. (2001) Diabetes
Care 24, 1882-7 14 Alvarez Roncero, |., Chowen,

J. A, Vazquez, P. and BIRAZquez,(R®, (2002) Journal of
Neurochem stry 80, 45-53 15 Lynch, R M, Tonpkins, L.
S., Brooks, H. L(V) Dunn- Meynel |, A A ar(d/I)_evi n, B.

e RPN BT X% o RS8O0 Byt sroupand
is a]mb.lﬁﬁgllgrdls/llfp Mgﬂ\zgfg'gm S8 %_Nde?fhed mgrslﬁﬁa 4y oyﬁ%breeﬁrrso} thereof;
Praoe s by féwlch’slso hzf?@@onm’ﬂ?lzedétsnmshemnicdm;e cs@r F Omu}lpe\viﬁ)

w IE%?’m libls %%?ﬁtgutrh Irgﬂyﬁ eEe elgeégiscjrleﬁt%lﬁ(ﬁéetc lga'ncasfer l?wf]ro?yus and

amddUuo radtioef by(resdduye s Abscrivud pls@nminé ail wbBnswiodBose skilled in the
Alvarez. E.. Roncero. L. Chowen. J . L.. Thorens. B.

AMgnd Bl azquez. E. ( 1996) Journal of Neurochemistry 66.
920-7 2 1 Mobbs. C. V.. Kovv, L. M and Yang, X J.
(2001) Anerican Journal of Physiology - Endocrinol ogy
& Met abol i sm 281, E649-54 22 Levin, B. E. ,

Dunn- Meynell, A. A and Routh, V. H (1999) Aneri can
Jour nal of PhyS| ol ogy 276 RI 223 3123 Spansvvl ck,

~ " 4 1 o o N |




het er oat ons i ndependently selected fromQO N and S,
wherein a -CH2- group can optionally be replaced by a

WO 8(08ps50117 and wherein a sul phur atomin the  PCT/GB2007/004057
het erocyclic ring nmay optionally be oxidised to a S(O
or S(O2 group, which ring is optionally substituted
on an avail abl e carbon or nisrogen atom by lor 2
substituents independently selected fromR7; R3is a
substituent on a carbon atomof Ring A and is sel ected
fromhalo; R4 is selected from hydg( (1-4C) al kyl

i ndependent |y sel eged fromHET-2, -¢ or ,
(3-60) cycl oal k;g opt| onal Iy substit g Wi 1 group
sel ected from R7)| and - C( O NR5F 3- 6C) cycl oal kyl

(optionally substituted with
and HET-2; R i s hydrogen or (] >4C)4 l: R6 is

i ndependent|j sel ected FronR(l-4C) aRkz |,

h>dro\ >(1-4C)al kyl. ( I-4Calko.\>(I- 4Calk\ 1, (
1-4C )al kyl S(O p( (¥34C) al k> 1, amino( 1{¥)alky 1. (
1-4C)al k> lami no( 1-4C)al ky 1.

dP{ 1 - 4C) al kyl ami no(l-4C)al kyl, and/or (for R6 as a

(¢ )Srle'é%%h BF@ G&me(shrfaaﬁ%n%ulaf@ml) JRth b So@BbER &F of mom((x)
1-4Q al kyl. -C(ONR 4R,

(1 4C) aI koxy( 1 4C) al ky Rﬂx@oxy(l - 44) al
t uent

V
and/or (for R7 st| s car Perf by drpxy and
(1- 40 al koxy; @ is ab o rRabek ed
het eroaryl rinpg PNt ai ni ng 1, of 3 10 ng

het er eoat ons R ndepenﬂ?eht ly selgfted fromO S and N
which ring optionally further substituted on an o
avai | abl e ni troggwIidj om (provided i(tX) s not ther eby

quat erni sed) by a substituent eI ected f REi1 I
whesgin ok ép FeRYiRE graupcy an pganopgta é)rg%gnb%ﬂc{(& isa ydroxy group or

3 44
X ngg}g{f%q’l g‘l‘éae[ﬁérbﬁyk is (adea?/gga%lj)ée?%/ %%é%(ﬁ{}ﬁmlg rclzagé@ fdd
wI(eIrdfiﬁI@b@"mI;emnhyd mrf«aantha da:omsraemw)somheleqfr 2: 5nis
salt thereaf d
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wherein Rl has the (S) configuration. 4. A conpound of
the fornula (1) as claimed i i 1 . whigh is any
one of the 5 foll ownos_x°
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met hyl sul t bnyl pyri di n-3-yl ) oxy-benzam de; or a salt
thereof. O 5. A pharnaceutical conposition conprising
a compound according to any one of Clainms 1 to 4, or a
pharmaceutical | y-acceptabl e salt thereof, together
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known to those skilled in the art; (VIII) (X) or (d)
reaction of a conpound of Fornmula (XI) with a conpound

wobookosowt a (XI1), XWHET-1 J (Xl 1) ;wherein X i BCBGB2007/004057
| eavi ng group: and wherein RL is as defined for
formula (1) or is a precursor thereof: or e) reaction
of a conpound of formula (XIf¢) (XH ) wherein R2 is a
precursor to R2 as -CONR 4R3 or -SO R4AR , such as a
carboxylic acid, ester or anhydride (for R2 =
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R5); wWth an am ne of fornmula - NR4R5; d
phtd\lmdfdlfﬂl’f ouf necessary: i) converting a corrpound of
ound of Fornmula (l); ii)

I th
o cgmpepar agoepr LS s B T nto R1 ©i0) removing

any protecting group [or iv) formng a salt
t hereof . 14. Acorrpo&ﬁjgg di ng',(ﬁ Nn 1l which is
5[3[(28)-I-(d|fluoro pr gpa

, Jphenoxy] - N, N
- di et hyl - pyr azi ne- . am de in crystall|ne form
15. A compound acco b-Po O ai m 14 having an X-ray
powder diffraction pagvern with at |east two specific
peaks at about 2-theta,= 20.3 and 15.6 when neasured
usi ng CuKa radi ati on. R

(XIIT)

wherein R* is a precursor to R? as -CONR*R’ or ~SO;R4R5, such as a carboxylic acid,
ester or anhydride (for R* = -CONR'R’) or the sulfonic acid equivalents (for R? is -
SO*NR*R?); with an amine of formula -NR'R’;

and thereafter, if necessary:

i) converting a compound of Formula (I) into another compound of Formula (I);

ii) converting a precursor of R' into R

iii) removing any protecting groups; and/or

iv) forming a salt thereof.

14. A compound according to Claim 1 which is 5-[3-[(2S)-1-(difluoromethoxy)propan-2-
ylJoxy-5-[(5-methylpyrazin-2-yl)carbamoyl]phenoxy]-N,N-dimethyl-pyrazine-2-carboxamide

in crystalline form.

15. A compound according to Claim 14 having an X-ray powder diffraction pattern with at
least two specific peaks at about 2-theta = 20.3° and 15.6° when measured using CuKa

radiation.



