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SUBSTI TUTED HETEROCYCLI C DERI VATI VES AND THEI R
PHARMACEUTI CAL USE AND COVPOSI TI ONS BACKGROUND

w@\nioshzasseri al resistance is a gl obal clinical P@ntB2008/001118

public health problemthat has energed with al arm ng
rapidity in recent years. Resistance is a problemin
the comunity as well as in health care settings,
where transm ssion of bacteria is greatly anplifi ed.
Because many pat hogens exhibit nultiple drug

resi stance, physicians are now confronted with
infections for which there is no effective therapy. In
particular, infection with nulti-drug resistant

Gram positive pathogens such as, nmethicillin-resistant
St aphyl ococcus aureus (MRSA) and vanconyci n-resi st ant
ent erococcus (VRE), is associated with increased
patient norbidity and nortality as well as greater
health care costs. Thus increasing antibacteria

resi stance represents a significant clinical, social
and econom c¢ challenge and is a principle notivation
in the search for new anti bacterial agents. Type |

t opoi sonerases regul ate the conformati onal changes in
DNA by catal yzi ng the breaking and rejoining of DNA
strands during replication. Bacterial type |

t opoi sonerases, i.e. DNA gyrase and/or topoi sonerase
IV, are paral ogous enzynmes wi.th significant am no acid.
sequence si m“MethddmxjsM&m\ferexteadimgdhe)aeevipesays a
critical, but distin rol e duri regl cation.

it b ti gt he. GRVFSA by R ANGRTISESBiCO bR er A DA
gyrase and/or topoisonerase IV (topo IV) is an
attractive strategy for devel opi ng new anti bioti cs,
since both gyrase and topo |V are necessary for DNA
replication and, ultimtely, bacterial cell growth and
di vi si on. SUMMARY One aspect of the present disclosure
rel ates to.conpounds having the structure of Fornula
I,1 or a pharmaceutically acceptable salt or prodrug
thereoIFIEb_rD @Fh'VIdEaN&'ENTIS)N vate of such corrpound salt

or OI%r Lﬁ%sy\ger o nléd)? aeygrr?/a%gég@ |Qpﬁ{c9|p,réectmg disparate

e

éxtbndiag, the senacesJirovidedidbykah entetprise @midedn;s (ESB).
hal of d- CeJal kyl , am no, hydroxyl, thiol, or (Cr
C6) al KBACKGROBND ©H THEANWENTION sel ected from
hydr ogM hydroxyl, hal ggen, am no

idgl

Yyaneni 18, a(égnt&yopéygp@@plgn so%ware ti¥at permits the

21?8@9% ﬁ%ﬁcs%%% égfi%}?vaﬁ{:)gl ggjgﬁﬁég? g%'r%%oqunents or
aﬁplmgdhstmm Ir Und‘“@edeﬂok? | hetéf'@@edepas yeamputirigoplatforms. A

I(C\%Het ar o%oxy g%éctgd het & OC@J @%&Wt&appl‘ca@éns such as

\fva°§&V§F§Wépplﬁ:bflb#Oééﬂ)@f%h)dontérft' Haﬁﬁbéﬁﬁhhysiystems and more

f I uoronet hoxy, difl uoromethoxy, trifl toronethoxy
garrally fe guppait lajll theysofinege prmd;)ctgar@aﬂonjs paitof tbe -{formation
oxy yan itro, where

(BrBRAIREN (0L aVent el @yt imPHEnG 0%, nSiFisRy sagRRny and

6 aA@fion C XS0 of Y higulewar@ng 4lb 'ekboAizeat a®nisolution to the
ubstituted with at | east one noiety Selected from

pr@btemmmlyng negeamplicaliens taeldry legacrsystems. k OXy,

(C3-C 0)cycl oal koxy, C6- do)aryl, (C5-C9)heteroaryl f

car boxyl, (d-CgJal kyl oxycarbonyl, (C3-

Ci o) cycl oal kyl oxycar bonyl, (Cl-C6JaCyl 1l hal ogen,

hal o( Cr Ce) al kyl, hal of d- Ce) al koxy,

(d-CeJdal kyl sul fonyl, am nocarbonyl, nono- or di-(d-

Co6) al kyl ) am nocar bonyl ; hydr oxyl ,

(C2-Cg) heterocycl oxy, ' (Ce-CMaryloxy, or (d-C

6) acyl oxy; X7 |s sel ect ed from OlNR5 CH2 -S-. SOlor
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(2, 5-di fl uorophenyl) cycl obutyl) pi peri di ne- 3- carboxylic
aci d;

w@ SRSR28B7 f S™. S di f | uorophenyOcycI obut yl H t S- OS=F/IR2008001118

e- met hoxyi
. d-napht hyri di n*-yl J- & hydroxyproprm peri di ne- S-car bo
xyl i C Api dinterprise service bus (ESB) is then a distributed software

(3R 4R ég[r(ls 3me&;?ltéJI grgr%r %phepgct?o%y%lf ortr)udc}/ e\lvar4e [s(erv%es which
?E(?\gd’é(é’ b GratibR"capabiitiery YAuBRY 'bdsBE-on ©RERtHh4Srds it delivers

GGR;d]fdlﬂ)JnaL s&rvi{cesSodinidneocarphlexyarchifedtutest yia) an -gvessirigen and
3 - . . . .
%@9%[‘}5&'?\”{3%(‘;@%& 3B 9re7 Jegical aaneent dhag it is a

?Ydddbtfllché’vertheless allows applications to be connected to this logical bus
| or o- 6- met hoxyqui nol i n-4-yl ) prop

mrodgh lcgonepioemwhjatyencansuiats systeon il’ldim@nah/t&aansbé@dwde a layer
BErherPtlen botwsgy 85, e APBIGREISu TQHOL. &8 (Y Qf oer

c@mmﬁl’ﬂ@éﬁbn standards connectivity between bus and applications can thus
S- napht hyri di n*-yl J- S- hydr oxypr opyl | pi peri di ne-S-car

b@gran ddbraugbenany trepseort medidBon at om cont ent  of

the va r t

e in dFt(:%t OJ%% g‘é@r%?i ) @S?f h QnU@ﬁtﬁer (o} él&éﬁd nthg”‘XerVIces
rsmvndedrbylwbent lSBcarcbmta:tesns in the noi ety For

exanp )al kyl indicates an alky

the i n{te'éeﬁ mqe Q@'?W@r ohiesh af tﬁ% m%%ntmntogadﬁkse a replication
u h | gl
e Bt Bpraffon AR Biehbs £9B SHVfRs B e doaih, of pring up,
oesduucel sizing, landrregressiareofupdeded of new $aftwarecanpliastions in their
tscrl bed above, having straight or branched noieties
8FtUa) RBYIFRAMEMs t hereof . As used herein, alkyl groups
may betqgtdiss ah! dbjéé{bélt tHelin@entiér o *éﬂbweémar@ﬂ@g trRodeé¥/Buch as
substituents. limting exanpl es of alkyl groups
wacmudie of eey swerﬁyand pathnsﬁ)rt:@ﬁ‘jq integrdy rchegking mode or to

tyl, etc. O course,
ﬂpﬁg\’%aﬂaﬁ @%%%gf%ﬁﬁeﬁ%?bh%%ﬁ%y apparent to those
of ski Fhrthér bbj@cﬁsf tfegiuves) ahticadvaintddes of thehprasens émtention will
di scl osure. used herein, the terns "al koxy"

become a@p@rerebsg the paes skilginiha Jh UPAD $¥GRUP Of the following
f

(PYAFIeh HAMALA% e coErHbaRorAfRek Bl it any

additibhalsadvantages eaincorporatesl eerkin. bonded to an oxygen

atom Non-limting exanpl es of al koxy groups include,

e.g. NMBUMMARYOFORME INMENTIOINXY, etc. O course,
ot her al'koxy groups W Il be readily apparent to those

of ski Thejinvemionadesgibiasnin Remiddievate gmplemeniingsantenterprise
S o g Aol o

and4 systeireot exieadmgfmces iprovidedh byrthede8B. All insteding service
herein, arqmatic refers to an ncIu es ri.n

systems. .
reauests feaghing HSB dram #nds¢ S@re dot: Q.{}'smfﬂ@vao{ﬁad Py Primary
?Xﬁ}e?@zt g?é‘tallC BF”aﬂ' &ijaﬁ tabRARACRIE ol 8 %Wﬁérﬁmréﬁlic%fécﬂb one or

eteroaromatic” or
Mm'eezge@anuhry) sha%msevd'ersemdl repllesarmwed ibiyrigSByfearartbe primary
may be o gl" na&g substituted with between onie t0 f%”l'd ,
B0/ | e frem Jae (Reconfape shadpie SPEYERE Al yandaleg. Validation
ictdidd meafdfbvardlﬁ%% the PPN of aaglﬁﬁféobdlid&éd ¢eply for each
aromati ¢ hydrocarbon ring systens wh
iuoning Isepdcsaquest whilevall ietendarnd meplies are <¥ gearded. In one mode
substituents. Non-limting exanples include phenyl and
napthyl . As used herein, the terns "carbocyclic" and
"carbocycle" refers to nonocyclic and pol ycyclic ring
systens that contain only carbon atons in the ring(s),
wi thout regard to aromaticity, and may be optionally
substltut ed W|th betvveen one to four substltuents As

Y a o
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may be separated, for exanple, by crystallization,
gas-liquid or liquid chromatography; selective

WO 28122887 of one enanti onmer with an enanti omer BgEDB2008001118

reagent, for exanple enzymatic esterification; or
gas-liquid or liquid chromatography in a chiral
ohwpewmtiomnvalidationeofatingl repties coosistsadf snppaditiomaltyhvalidating the

b d chiral 1i d [ he f h
B0 ning from 176 BEmay sEriel faWa HingrLY iclhslogsing. in an
8HBF PSHGTE BT alll dis&rBPHSEiE S Bbservad 3 d 1 SECSHHRIF) ?é‘ﬂ)lle%rkt,drﬁp!ared to

by one of the separation procedures described above,
the reply frane the primarnyisesdert & anbthestraode of psration valldatlng the

ERHERS PR Pl A leaE ooy oy S G o capiger that
aafidations i SAINOsUBICRIAl if BY repliegeard ddenitdhesidwever, if not

using optically active reagents, substrates, catalysts
suceasisiudnitie forwarding refeat swglaan/@hdaf@de@e@mﬁr repleged by the

IokEpRAS 37 e be b! L EGHEE s B ohBIeh Hidating the

Feplie8icdoneidts of unedrilitisidlly ivalidatirt) Biecfrge raceivisiedlys whichever it
those skilled in.the art wll_ appreciate that all

1§ eemingbrabLihe prieddy SEREr I8 @Ry Pre Rfxiher gacapdapy shadow
%ﬁ% nds illustrated and di scussed herein are within
scope of the present invention. These

oot BRI YK ERIOIE Or PR AN [ocs Known (o
ose by

FIGURE 1 idepidtothe gnsnrdnrﬁemtobehelunmntmndvhmhmetwrraakes place in
Al ternatlveli// internediates in the course of th

#pewerial,a syiddiewzse implementing an sniernise %%V'Ce bus (ESB)
FIOURE 7t W oYU S BRn e st o

df eperatieniof theeinventiar.t s whi ch may be separat ed, for

FIGIRE a oo bistaphlcatfiheet Bie BhisifieRetnsim arshadpw server

Rtist B8 Wathfed u.or exarrpl e, by cr yst al l'i zati on,
lg'las liquid or liquid chromatogra sel ective

tﬁthEoﬁ defsctbes @nather @pplicaliam ogthee inventionevhichdg iinteoded to

YRS e SHARRIE ERAAIR ol St Peprs

EIBURENSRiscribes yex ampliferaapplication’ @ the ipvdrition that yuarantees
bound chiral ligand or in the presence of a chiral

thel indegrity) of @peration abpr elusterof serrersuadde inhe fudber ggode of
IS e ' r chemcal entity

éé&%ﬁgh’ é‘ﬁt'tes %%%gér]é {'h%%pHPgé a%é;@éag'escri bed above, a

furthegﬁiéﬁ@m_éj o liberate the desired

enant i tively, specific

st er eoTROMRINIBWIRRY ditaitett dsserip@on Dyf ahgMiflgntion refers to the

synthesis using optically active reagents, substrates,

ceAMPANENGr FeWiRgH: s, V\mlebyﬂt%nmspnn@ommemcludes exemplary
éﬁt%ﬁ?l‘\érﬂgeétﬁep ?nﬂ&b‘?mghﬁeéreb%sasﬁimﬁﬁ 'cﬁanﬁgs may pe made to
ranstormatron or 1nversion ere a conpourd o é
ihevembodimernts tdeserbed withoat depanting! fkemythe nepirdtr amgh scope of the
geomst ric cis/trans (or Z/ E) 1somers are possible.
WWeatidich bonds are present, the conpounds of the
' nvemF@U{f’f'dﬁspﬁﬁg 'tlfet @Hﬁrér{rﬁé‘rﬁ GORE |ﬂV%ﬁﬁdrPWﬁlc‘?\”ﬂe takes
m xture ereo rans | soners nay be separate
phace imtreframealork efa mm:ddlewaw b distussed in tHeosackgkoundsection;

In the art, for ex chromato fractional

9.y & Rraduchaligwin a@?é’%ﬂ?ﬁ'&%t‘) Gq%%ﬁ{?r E\N@re components or
interconvertible via a | ow energy barrier, tautoneric
isomerism ('tautomerism) can occur. This can take the
formof proton tautomerismin conpounds of the

i nvention containing, for exanple, an imno, keto, or

oxi me group, or so-called valence tautonerismin

conpounds whi ch contain an aromatic noiety. It follows

that a S|ngle conpound may exhlblt nor e than one type

o . T o
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nmet hanol . The reaction is allowed to stir at anbient
tenperature for between about 1 to about 6 hours, for

W@x@an288B hours, before the addition of a redeCi/mpo0s/ 001118

agent such as sodi um cyanoborohydri de. The reaction

m xture is again allowed to stir at 25C for about 12
apphtations1@ererally ,acfcms hemmpgenewsrmrgpumg/\blatbrm (145). This
represents. (C | koxyca conversion to the

i dslithied ZPBISEIICRE Sith Fayipb s PlEA s B §5m servers
oh' aNgrebn C( e litdt ' @ f
sod ?umeﬁyg[aﬁﬁge iﬁﬁgar! EP.'%‘% @"ﬂmt ornq?o \?erTaln rame
mommﬁarsmalhetﬁanrap@kaamrs (130) that form the |nformat|on technology
@.brahé/&?furan/ r(rjet hanql / wat e S{l é%l for ff| ci ent. d at
480 & FnodRiT SRR, eyBfe, Bradlest A8 timed a

@habrmq tt@é%ﬁﬁhéctldwaf Agiidle aﬁﬂﬂi@ﬁtlén§mrb99hléh adaptlon layer, a
typl ca ye fected at aterrperatureo ween about

ganneestor t EiZdr dourcreste dptaar peolications: IbigpdEngione over an
p@gfcg)g@{;fo&t@glq?;g&%nﬁaepru the %%98&56\}.50%nf At APiven and

|c so vent such as
Btdnddrdebayed ﬁfeﬁﬂgd\g syfstéme(mops@m tofcreatees software gateway

port edreduci ng agent such as cya dri
1ofred dorasan @t"teyﬂﬁ% SrYCR OHE E%Ba(1ﬁ5): ?m%%ae'aied to various

?le'geexsg&%ogﬂ ?BQL&%O u ran%i\? n a{) | V ESBCE ral\gggt@%derate all

umpmerphseoép;ﬁmatmthsatd hama/tﬁem woelpmmtmorw al kyl ation
O e kLR VAR Sl TALEEE A5 o
%H sty %H[ﬂﬁn r;ﬂ’é’tfbrﬁP fBS*)SlnHﬁﬁEE%tt?afﬁéfieﬁll&‘ﬁﬁn'erhgme able

ction 2. Typi re Ris oxo, II are
lmdbplmalle \mmpletelyuon aatmellyuttgasessmas esta@hetmedawth the end-users

oh e, Abtesditd Bonfchiions, BRE" FiteRa 108 BB UPbERRA Y Hhffions of

§@M@Feﬁ1ue§t§3ﬁ52i) pepldaytysthadnid-aseratlat are uniquely identifiable so
N, N- di met hyl f ormam de. "The reaction _is allowed to stir

that Ihwogosssbleatpsembla aredipabla: thectraffic sepigatianaem @ session and
u

RS ARV Con PR AR Bl amplte s spectinl

adthrd defirdd percentiigem borohydr| de in a suitable sol vent

such ag, nethanol . The re is all to st t .

St ondnd RRIERtONS. rgpien by the sl JeTIG are caliegdhe primary

SEMRlin el L iy, 58n38 1507 R B Sppicatons
tardeted by theareplicatdd- kafficrare rcalled the tsecowdary applications, running

t l, K b ' to th
Rt G35 BhiIokE SEPRIAY ISPVt (i By e achi eved usi ng
t he gemﬁé QFafﬁé‘R@Bhédti‘“eﬂt IseBoR@AN Apiicatides %Wd@éccﬂhﬁf? .servers

Schene Schene 2, various cConpounds of Fornul a

atey also wtéparref@meﬂ tooindthes faligwing: descriptioneof| thev\int/ﬁntm\ as the

SRRSP RS o GRS G A ESRERBELBH pabiny o

Fé?ili‘ébtlﬁ@ darﬂfl oﬁ%lﬁm? tﬂie r§§!’ﬂlﬁﬁﬁaﬁld 10 SEHEto & set\oRiseBoRdary or

mpound For mul a be prepared via al kyl ation
eha@w |see/eirsn(b?09ehie@pe. when thesbadewinaede is enatjed hthe requests

[T GRS, SirdBS s B0l hve LB SR} hyerel tmes.

Bhoé a6 tthe primaryPserven (160), bad replicated, as many times as there are
terf-butoxycarbonyl. In reaction 1, the reductiv

sAEORAany nof §hpeewOsW@r%s(1ae)scm $eim i of Rews: pbrafficr the main
r [

§Cco:§gm§ d'?élteﬁpgﬁgg‘éi'@%é r@(ﬁ%&é}yﬁ% & tﬁHF}gpﬁeiergﬁ}fﬁQd by the

(reactlon 2). In reaction 3, deprotected cyclic

internmediate Il is coupled with the appropriately

substituted conpound | X, where LG represents a

suitabl e | eaving group such as, for exanple, chlorine,

in the presence of potassium hydrogen phosphate in a

SU|tabIe solvent such as dlnethyl sulfoxide. The

. a R L T T I T
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adapti ng nmet hods known in the art. For exanpl e,
conpounds of fornmula IV where Z is an epoxi de nay be

WEe@parzss’ accordi ng to procedures descri bed i nPCT/1B2008/001118

Tetrahedron Letters 2004, 45, 3783 and Tetrahedron

1992, 48, 10515. O her epoxides of formula IV may be

seeprdary servers) bichoarecsitterdiiscarded loyydedcbyandther processing,

whi ch are eijther co rC| ai |l abl,e or are .

SDeE s FaldAtarLmaRAa T, rther ficusigd hegbafisr Tsaffig replication
>s. For exanple, the carboxylic

ggpd derﬁlé‘i?'?:llteléll}laé ?iévo;“ ous heteroarormtl cs such as

qui nazg ajtfr‘&% dé‘?cﬁ‘fb@érthg op e'eﬂ@ﬁ't@e elﬂ? the shadow
an gous t

prepar e using routes ose de

H&icw@focﬁdrattorcon'pounds 6 324 (1957) and
Conpr ehensi ve, Het eroc ¢ Chem Vol s
Al terngf‘ﬁv%'l ow, g1qdsy echamiSiLh Reesd an e R Bscqmponents: a

Peplcalor TaoRdn REERM E‘“é*‘*.“‘ﬁ%?ﬁﬁ%a@@?éeb5%2%*9”"50> aimed

@ncﬂmﬂgﬁhe t&l%/tﬁwﬁm thatn my prbcessing\Wbneapamaiag to one of

nd/ or . WO 05/ 09 erivatives of
FHAG P Pgoﬁe@'oﬁ)fﬁ&%‘%rﬁ 'b ge prepared from
the corhgsid BfNthedféplizafor MBOHSS t® crEteObR8" miEmitARdas many

known in the art. For exanple, 4-hydroxy cinnolines
eatablishert epasiods d230p sisr theeel are saaomdann ses(s)i @38) for each

65080 o l2aPotndiy BRs s boRE. | %@ﬁ%ﬁ%& St 5B ong o primary

appIcHtiofs (2253, Memee\vehth Nnﬂé\/l”a ireqliéwst @%)a@écﬁé§ the replicator;
described in standard reference books such as,

teHeskainayiasd l@rrgame@mmﬁ@p.qpn@pmssesammfwmnﬂon related

S SRR e ST 2y 86 UMb AT, repictr

mieatds lbmﬁiﬁgtanmedamnqogetsleedmndew;u Im;@l secdmlary apphcaﬂons
ef erence ove.in combination with the

BRafcation oledatic Caf e e5acted Oprihe hasip ol FEcgercentage

8f th&Vitblal APiEValle THI8!perBestd Fé?él%std”tﬁ &Urhbér of sessions

groups may be required during Synthesis. After a
raplicated tawards gmtsemlndem applicationsr nedi ate i s nade or

f h
o1 ot ect hagafitaihp omRBaet Chp) B isaRas b toehdie Spddwhaiing al
{He Hdpes &BOOWOW%d{ucﬁhg'theldh% @ié fromi@he §srimary application

described in Greene and Wits rotective Groups in
(26QinValidater bekaves differentizon thetaceivedyepliesodepending pn which

At FRRHE 8500, T Vel iar o Yot rRY miogk§ U Btefdfon having

FOBOMARIN Bk fadththah eeduindapt eeplidie are disvardets (252). I'hey are as
invention or in conbination with one or nore other

tallows: (or as any conbination thereof). Generally, the

co | . . .
asgﬁg% g%ol’%t {%n A fﬁ\%@ ﬁ{ee{/ﬁ;ﬁra@ngrcgig{:gfd%@mé)dell@s coming
ac drgrh athlee senom@argnappllcﬁtlen(se)r (270 x dhps eﬁthatds (280@) only the
herej n todescrjbe a di ent . other .than the conpou

i simasy GoRbCatRrcrphen (Ah T 4 Gt SonieaiMunc s such

as vehicles, carriers, diluents, preservatives and the

i ke. The choice of excipient(s) will largely depend

on factors such as the particul ar node of

adm nistration, the effect of the excipient(s) on
solubility and stability, and the nature of the dosage
form A pharmaceutical conposition of the invention,

for exanple, includes forns suitable for ora

adm nistration as a tablet, capsule, pill, powder,

sustai ned rel ease formul ati ons, solution, suspension,

or for parenteral injection as a sterile solution,
suspensi on or enul sion, pharmaceutical conpositions
suitable for the delivery of conmpounds of the present
invention and methods for their preparation will be

readlly apparent to t hose skllled |n the art. Such

o " o s o ' r T L o -
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renmove solids. The filtrate was concentrated and the
resi due dissolved in CHCI 3 and poured into H O The

W@oweneesst ayer was extracted with CHCO 3 (3 x)PCIVH2008/001118

organi c extracts were conbiéed, dried over MgSO
filtered and concentrated to afford 1.75 g of a clear '
oi | In Baffic 2egre§$tenpnmdactthe:fvaﬁdatorlcc(mpaeg all isepondaiy replies

con Tt hs:ohe SosmRa GRS ot Fériad ven. I8, 5 theprimary
forservBPHy, vmidnuuk%ﬂlwayé Petbfridd (280 RﬂtHe‘%Ifén% blpawcatmw any of

solution and the | ayers separated he aqueous' | ayer
wasthexse@mtd@dy wepliesDdnes mot)mamhetr@r pemiacy eeply aa teorresponding

wer e .conbi n ried over SO ihtered an

cor Ul Fordkibes i oRess ol oRort, @ty AL Feni8 iram thgsecondary
purgéwg@ﬂmgﬁ@m_ography (gradient elutio p from 1%

to 100% Et OAc in heptane) to afford the title conpound

C 4n tRsHic ﬂﬁegﬂg' &\%"Ck%édé Ak v%ﬁéjétér %bﬁ.ﬁaﬁpﬂl Hcdhtlhg Yeplies to
1H NMR (400 , CDCI'3) 1.49-1 . 1H), 1.69-1 775

( meaam other (260Q,.2/)( whicheyer mesaare cemiggrfronHthe primary (225) or

T o1 oy AT i o . on o o

Pf eeﬂéét@ﬂ' @befreturn&y st iheUtiRsht QpplieatidraandemheMstheps! discarded.
1,2 dichloroethane (10 nL) and , L/-di nethyl acetam de

( 10theswise\alt errebmssRage isnigswesh(289) te thei gientapplications
was added, trifluoronethanesul fonic anhydride ( 1 1
rrdn) reapopsw tirge ooptimizatiom, mode,nthey validatpageturns the first reply

suspensi on.was stirred,for_a i tional
b TReAved roosnt Saher BiaY 8 sesatas S lalft| Al SiBsequent
theregﬁég Rﬁﬂieqhﬁiaﬁquér?@e‘?fsc@r@éd n ( 10 mol) and

Collidine (10 via syringe. The m xture was
al | owe r I r
16 houf}sgtu(fJ %V%rgggg%ng?ﬁgﬁ%g’gc{}?@r?h ﬁggﬁ%déﬁmﬁb %eﬁé’%shadow
aelmeru(ambfnusmbe(wermed upnel.gs,t aftereitl hbsrbeenhsefr gp an a cluster of

Baars daNaDR U SoPlRds R 2B IATE) WhNGhL MRl i ELsabled or to

MR ased (Y aeéir,auctfdrﬁﬁhtmgeéamsb of tHerEIester. aBaare a.@w server can
Burlfled MP chr omat ogr ap h_}/ (gradient elution usin

e aayalin @t&ateqbpera{ﬁé):asbe 4374Hrmushie @@pul@iﬁd)mrefﬁjab%' on real

S| 85 R0oie. Wifbng bl ler e dofoudsbd sorer wi be

gnmeﬁtawly iﬂ-ﬁar( With tﬁe) amtwe addsc(SBB)\/Wﬁbn(éctQaM ittrn on. In this
i et et her
ﬁPP'l'Q?é'@ﬁ of thg’ 'BY@MQ'hdh? Gﬁﬁ@q is mc?@gﬁﬂ%ﬁem 3& gpe or several

saturgégﬁﬁﬁﬁéﬂs %’%&g&% %BQW xtrac%ed e g use the

teplicat@D traffic. tol pepolagatheir docal sztcheselre thismhodedj.e.: the traffic
NERSH St e bopddS St CRECTE BEE koo polcations
&ﬁﬁ'ﬁrgg ﬁ’h”s' oWy séWE és) ?ge&lo%nng ﬁépbﬂ&héﬁn t(§’fbef p&shlated on the

yI acetam gr ade
baslecnﬁlaaleaistraﬁle alithe raphgs reftuireat by tl'rmseﬁmdlary applugatlpn(s) are

R SRRt 00T By ESE.nfart Bpiilan SpchB8 Sfeuify " enoush,

?’ébii%ﬁtléw% sEhEd" akt redl SRR & EéﬁmmstedoeSE’ééH ﬂﬁ/dl\fécﬁshadow
e yel l ow suspension. The m xture was stirred for

aewebeeedsto pignabldSBitba c@fnpietm oftitsowammn-up phase so that shadow

o781 B et SR ol 876 hahdiia e K ot

1 2-di chl oroethane (80 nL). Theresultant m xture was
warnmed to r.t and refluxed for 48 h . The reacti on was
cooled to 250C, treated with water (450 nL) and
stirred for 3-4 h. The organic |ayer was separated and
t he aqueous | ayer extracted with DCM (100 nlL). The
organi cs were conbi ned and concentrated. Purification
on a 120 g I1SCO silica gel colum and elution with
gradl ent EtOAc/Heptane (0%|n 3 mn O 50%|n 47 m n)
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addition of sat. aq. NH4CI and extracted with Et CAc.
The organi ¢ phases were conbined, dried (MgSO4) ,
WO 2008822887 and concentrated. Chromatography (gPELiE008/001118
elution from 15-60% Et OAc inh heptane) afforded an
i mpure yellow oil that was chromat ograhed again

(gradi Figure|4Utd6mnbé@rTa@other 185plidatibh i of GHel Inventidhi svhich is
operatlon provi ded

Hitended yo yRlidate-nayy or yparaded sefpuarspeprlications renningp shadow
Elé\}eg%" )l(rfb}qe‘?fto %§%£é§g‘?@§ollgﬂéé %ﬁg l(cggégi%%g Ei%lgirPE q‘é@%rg nréufflme_nt
efg i befope d)hlelm:ttm‘l dstmqmrig 60theCehrrespondivig 5envl©e toaend clients or

o e A T
A B PESY oS (AL 5; IR Tnkbod s compar

G2 esackereply egtarrede tonirthe pmglany appmai@mwﬁh whe lomgs received

form 418 gecaitiey cHaefoiishin Prer Bt HeaEdnei™ s Wil brevious

de"def fﬂé gwgi\%(e;{ﬁgg g@? ggée Qéébhdaa%? %pﬁéﬁtuow(srf arenalkb AfBcarded (476)

gu(nag amenaudjaiwyl)pmsret ABrqb@yme@bdjsqneppmeamemes(pacted behavior
f ai yel |l ow.0 24 2:1 mxture of
3[%@9%86%r da@rééeggrt @%&2{ sol ution of the pr oduct

f St
oLy “nabictet Bt atesah BpRIEOBGT the e htdiR chiel mode. As
Withgréfous ng%{aﬁtlo\‘ls%ﬁﬁeg&st/ﬁ{fkéfvlé@s rlepﬁéatﬁd to one or several .

addi t i onal | ack was added
se@mdam applications suaning i shadow seeear?s)dﬁm Afier ESkakas

AR b o oSG REEBNAY Sy PO G pars

fHemn (55%). Hirallaepliearsidemtical (onecof heat (M@retﬁme‘detbeﬂe end-
and concentrated to an oily residue. The resjdue

peen Pthatwise @hPERaMSgFagn js fogwardesd58)- Al (%‘Uﬂﬂam replies are

n CHCI3) to afford 3-<pyridin-2-
38/|s)%g'ﬁ: o ut Zlnol in noderate purity (0.0648Qg). Step 4:

-[r)?:l\/la( Z f&gg&gsc%ﬂﬁ %@?ﬂ%tp&frgggg Qtlég Qxa%lcqg 4%9 h thd other
friddes) replibatedesid addressedtoione vRsevaral @pbltmdoﬁs inr thedshadow

overnight at 25C, then filtered and concenérat ed. The
seryEshrpweyerwinsthismpde dae fitst keply e Fraa P BIR yeturned

[
iRl (S LR UEERNRAELST Ehes BRI thE Riinary or
frolmyamyesf theesecohdatyrapplicationds). Sﬂh@bﬁbeﬁt replids arfe (liscarded.
2H), 3.47-3.56 (m 2H), 3.65- 3.74 (m 1H), 7.13-7.17
(m 1H), 7.21-7.25 (m 1H), 7.59-7.64 (m 1H), 8.58
(d, 1H). Preparation 5:
3- (5-net hyl -i sot hi azol - 3-yl ) -cycl obut anone Step 1: A
sol ution of 3, 3-di met hoxy-cycl obutanecarboxylic acid
Nmet hoxy- N-nethyl -am de (0.25g, 1.23mml) in
anhydrous THF (10m.) was cooled to -780C.
Propynyl magnesi um bromi de (0.5Min THF, 4.92m _
2.46mmol ) was slowy added. Once the addition was
conplete, the reaction was allowed to warmto 25C and
stir overnight. The reaction was then poured into 1N
aq. HCl and extracted three tinmes with Et OAc. The
organi c extracts were conbi ned, dried over MgSO4,
filtered and concentrated to afford 1-(3, 3-
di met hoxy- cycl obutyl) - but - 2-yn- 1-one as an anor phous
yel | ow residue (0.25g) which was used in the next
reaction without purification. Step 2: A suspension of
t he product of Step 1 (0.25g, 1.23mmol) in H20 (0.5
m.)was cooled to OQC. Hydroxyl am ne-O sul fonic acid
(0.1 55g, 1.23mml) was added, and reaction stirred at
O0C for 30 mnutes. Solid NaHCg 3 (0.104g, 1.23mmvl)
was added, foll owed by sodlun1hydrogen sulflde (1 4M

1 1N P~ A ~ A ~ - . o o
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appreci ated by one skilled in the art that this
techni que may al so be used to ascertain the

wae@sazasem cal configuration of other conpouneGI/EB2d08/001118

chem cal internediates in this invention. D astereomner
B was further purified by chromat ography (gradi ent
WHATJS CLAIMEDISt 0o 50% Et OAc i n heptane foll owed by
100% Et OAc) to provide the product (47 32 g) as a
e diastere as .a
eth ddl Fgﬂlﬁﬁ%vgg%mp memqp an,e@@r;erdse ie_ﬁvce QM%ESB) for
?rté‘r%bﬁneétﬁ‘)g d|§ aﬁété’%oftWé}e aﬁgﬂcaﬁ)ﬂs éﬂaxteﬁdﬁ\? é&@lceﬁ) provided

bymr( ESB, 1he rneth@iatm SB(cﬂmp_wngz 51(s, 1H); 1.91-1

.59(m 6H); 1.44- 1.32(m 10H). Step 2: Diastereoner B

(3F€fo¢R}aFd4lqg 3l B)edrgidgozgrvie Bequestoxfyami end-clients to a primary
g Eﬁ%ﬂ] pi peridine-1 ,3-dicarboxylic acid

1t§r"5 ) ester 3-methyl ester (25.Q0y, 54. 5mm|)

and hydrochloric acid (6M aqueoqus sgl ution, 1. 663L

go7amsRlnGualle oF b iadiustanle fraclicdqohall 7'9@06%9 Seg¥iee requests

Iﬂﬁﬁm?r o @ {1 Feder g et SeRRlS (Tt o |
s 1RCERTY P SepBsrdthe Py SRl 5@0%‘4 figFufE bpg o more

aq. sdéndaty dhadow sepmns (27®@. The material thus
obtai ned was triturated with 1L of 9:1 DCM MeOH and

fil Vélrd%ﬂn? R Véﬁhe@ (280), e Gﬁlﬁdétlﬂg STé'I?Iﬁdddlﬁ@ﬂ% ﬂmher step of:

concentra ryness and dried under vacuumt

affor@rwa@ilmg ttDeﬂ'@oﬁpdtﬂhéntSS aasingle yalldaieqlmp@edim) for each

El di cat ed tential

i xt uPEoay L SVt (08 4 1050 /748 'Y 3,

C| 3. discanind)(252) all dBundant repli@45; ret. time <polar) =
.35m p ; 1IH NVR (400MHz, DVBO-d6): d (ppm) 8.66(d,

%H&@gmse%?%oflﬂ)almésé&egem%e gpﬁg?y%%"}wg% replies (250)
ﬁsﬁsti?oé B ggphall)é}ﬂgﬁd%nggar A Ipw rEi'ng7ﬁbﬂ'| tfPpfinary server

260) LtbeonéthudtmmgghqgltheIfmnﬂmrStpsHpnaI stépof sol uti on of
di met hyl 2-fluoronal onate (2945 g, 19.62 nol) in

et loggielg, (lﬁodn) ettor25@;§bma(5255<)|dexﬂ ldisarepandid$898bserved in the
45.12 nol) in one Fﬁprtl‘g Follgl\(}g(nr% [_.he addition, the
rea%‘iqoé\ﬁ’aﬂé raieace to the eply fromdha prigary-pever.
reaction mxture was then heated to about 400C for

p X
PPTHEXHIEMEA of laifn £ RIS SlatP o lidaliig e replies (250)
cansigtatin atosupartingial) meplies to pach wthersand wvhersindvalidation is only
sol i ds ned .an ried in a vacuum oven at
%‘!ﬁﬁ??s%’y??ﬁ rgé‘rbsbarreelﬂsogcaj traces of nethanol before
proceedi ng. The dried SO|IdS were dissolved in water

44Thb) meftisbdriof eslaimg N BRBE3 (WiRdrkin The sté tdﬂfbrwaﬁdlng a single

cooled with the addition of ice and acidified to

vilidated replicis replaced bydae seratifarwarding .a@eeraer mage (285) if
r nper ature bel ow about 20Q0C. The

?a)dégggmé—:r e'ssrgg;spg%‘soé@nd t he agqueous | ayer extracted

with MIBE (4 x 4L). The organic extracts were then

$oMhenatethott i gfdclainm H M@lﬁ@eln fhel stapedf amatidatimg ether egplids (250)

to afford an oI| odu was .t ransf er,red
cansiota of Hacendionall hidRing he ViRt JBepuedrTaRy Mgiaser it is

y
AN R0, 018 Wty éﬂﬁzbﬂﬁzﬂﬁcwt bt e Shebr g secondary
Qua&ibwmél)vems conbined with POCI3 (7.0 L) and heat ed
to about 850C to dissolve all of the solids. Once the
solids were dissolved, the reaction was cooled to 60C0C
in a water bath before panisidine ( 1 119 g, 9.09
nmol ) was added portion-w se over 1 hour. Wth each
addi ti on of p-anisidipe a short duration of rapid gas
product| on and a smal | exot hermvvas not ed Once the

s o o, " . s s o T .



SUMVARY OF THE | NVENTI ON The invention describes in a
m ddl eware i npl enenting an enterprise service bus

W@ EBB)I2X88T | nt er connecti ng di sparate software PCT/IB2008/001118

applications a nmethod and & system of extending
services provided by the ESB. Al incom ng service
Feq&w{jst%mean hpagictlas am omterpf;)sel isentice i’:hlsus 50 ntgmprising a
orwarded to imary seryer but ar ,, Or .
Leetanears J20hAnG1a Ridaer fRaRs (2501 4dapied fer GABYIng out
ei ved
BaciLRh, SIS Fah0 HRESRARE E 4 Sne ) Ind BBl S Y B ey

shadow servers are validated. Validation includes the
7 orAvagampugter oprogearan graductnstorest en <3 nenaputer i adabile storage

reply for each incon1 LV, guest

A AoiPE 0. S5 RPLI B RG3E coodR MRS gk Bp-8ing at least one
eo@batdrqnsS o élsdrafenthef mbhﬁ‘)dr@ﬁ&)ttéﬁdlﬁg nRé $kvicds provided by an
unconditionally validating the rep comng fromthe
pRiefpiise %@W@rbusmﬁe)@qcorgmg. t@rﬁﬂyl @ne eftherdaimsghtn§;

in an error report, of all discrepancies observed in
the secondary replies conpared to the reply fromthe
primary server. In another node of operation
validating the replies consists in conparing al
replies to each other and to consider that validation
is only successful if all replies are identical.
However, if not successful, the forwarding of a single
validated reply is replaced by the forwarding an error
nmessage. Yet in another node of operation validating
the replies consists of unconditionally validating the
first received reply whichever it is comng fromthe
primary server or fromany one of the secondary shadow
servers. BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1
depicts the environment of the invention which better
takes place in the framework of a m ddl eware

i npl enenting an enterprise service bus (ESB) FI GURE 2
descri bes the conponents needed to inplenent the
shadow node of operation of the invention. FIGURE 3
shows a first application of the invention where a
shadow server nust be warnmed up. FIGURE 4 descri bes
anot her application of the invention which is intended
to validate software applications running in secondary
shadow servers. FIGURE 5 describes yet another
application of the invention that guarantees the
integrity of operation of a cluster of servers and, in
a further node of operation, permts also to optimze
response tinmes. DETAILED DESCRI PTI ON The fol | owi ng
detailed description of the invention refers to the
acconpanyi ng draw ngs. \Wile the description includes
exenpl ary enbodi nents, other enbodi ments are possible,
and changes may be nade to the enbodi nents descri bed
wi t hout departing fromthe spirit and scope of the
invention. Figure 1 describes the environnment of the

i nvention which better takes place in the framework of
a m ddl eware as di scussed in the background section;
i.e., a product allow ng the connection of dlsparate
sof tware conponents orapplications generally across
het er ogeneous conputing platforns (145). This includes
di stributed applications such as web applications
running fromservers on a web platform ( 1 10), |egacy
applications (120) running on mai nfrane conputers and
all other applications (130) that formthe information
technology (I T) core of any noderm enterprise. Thus,

m ddl eware products are ainmed at enabling the
connection of nultiple applications through an
adaption layer, a connector (142), to create |arger
applications. This is done over an interconnection
transport nedlun1or netmork via an event-driven and
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