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Benzi m dazol one Carboxylic Acid Derivatives Background
of the Invention This invention relates to

whemsilpd7dazol one carboxylic acid derivatives. HOEE2005/001825
conpounds have sel ective 5-HT4 receptor agonistic
activity. The Mrﬂﬁﬁﬂﬁzo’ldﬁémbmhahsud Deeivathves to a

phar maceut i cal conpesit |r85‘n !Sﬁw[j%&font r eat ment and
use, conprising the or

t r Bl imverttion felatiisde hewindardions @aﬁ@.oxut@oﬁc&td@avqﬁyess Fhege compounds have

selectil €5 G %epﬁ&tdgb'ﬁlith‘,’act'ivﬁy pPahé bl"é'siérﬂi’nv&ttbﬂ_élsé m&gtel’a pharmaceutical

onistic actl vi

compoggghln&@dé)t Eesrtragm anq nésebgomd)glélpgl fhe agi)vet q,?gva%qugsa r thtra] {reag?nerg of disease
condltmm nedigtedby 8HS prreeptor sutbity; aspayticster 68 ofsiaerjeraigonigticlagivity.

ﬁtgqf%ﬁgral gast Fegiaﬂgreaﬁbﬁlﬁghre%lﬁﬁ%ﬁe uBRFoF iHe tr@Qﬁ‘deht Jf)é variety of

non- ul cer epsi a, functional E g ﬁ
dlseasie$ §q¢@5|ggst@g§@pa®}f§ﬂ eeqesgﬁstrogttgﬁgqql ﬂa«iqsg,rga tric motility disorder,
non-ulEf SPSHRBSIA, fur%ﬁ@ﬂh@@péps& it bovesophage(iBiS), dbsstpation, dyspepsia,
esoph%ﬁatézggas’trogs%g e{al & géaég Lh%us?é?&e%%ﬁte%@sc@ysteﬁ' &Qe%ké'rwzhélmer s disease,

cognitive qlsemergerneﬁls oigseiegs eeurplagivel diseasi mg%ralp\a%scqitpra’@& cardiac failure,
heart &fHyBHRE dfasétbyérﬁi,aph@@éwdraﬁqétoséde@n ogti, abeuesFoadtwl Fapriwaet al., Med.

o T, W Bl o 03y, g e (e sy o

TiPS, 4995, 16)3at) EDekeert et al. 102 Drgs, 1, BoSRonnek A o fhal. E@'IZ@?‘V"é:P’SCh /Drug
Res., ?dge M, 5% khSRahn AL 6 a|3ﬂl&uny5@fémﬁ@aébeﬂgs 8012844, 159N8nd Romanelli M. N. et

et al., Arzheim

al., A’#@F’%E?fﬁ‘ﬁﬁ' @”%?nﬁg%é’é é\/l% 913; Kaunann A. et al.
NaWga/0Bedmiisthsbebeizinidazeiere caBrpoyndsse 5-Hih dgRistner@niagonists and/or

Y

as 5-HT4 agoni sts or antagonists and/or 5-HT3

ant agoni sts. Especially, conp s represented by the
followng fornula is @sclm@ Exanpl e 10: There is

a need to provide new agori sts that are good

drug candi dates. bn. paMticul ar, preferred conpounds

shoul d bi nd pot e>:t=be 5-HT4 receptor whil st

showing little af ity for other receptors and show
functional activity ?ggom sts. They shoul d be well
absorbed fromthe gastrointesti nal Campgind Ae

m&ﬁ@r@'lé ShddiaYo :‘%ﬂ@é r‘?ev@@ﬁTPéb‘bﬁﬁé&haft ahécﬂ'oa@br@g candidates. In particular,

har macoki net |
profered CaPOISS P AgR Ll TV S Bo L MBI e LBy for over
recepIsB@ shinvefunttimoal abiivity as dganisiseThely isbailid/beawell ahh@hect feangytae @@strointestinal

tract, §ee|ln§t%6h\é§iy3§taﬁg%hﬂﬁ&ss&% Q\RJtréU eSpHaﬂnécJB%nQ%rptdBB@é@When targeted against

rvous s not

recon e groon R B A HEY AL o e LT JEED Pghon targeted
selectivell @gaiihdt Gstbstorsfrithé helphemimentobe systteatheyishogld oatrisd dteeblood brain barrier.
They \?{]HoHld be)ﬁoﬁ on‘crlane erniyﬁstrgt@lf?J Q?é‘%ﬁela ! Fd eﬁtoﬂp lth% ideal dru% candidate will

I'C an Sunmary of
exist in mpemqabfnrnn tﬁ\at i pigblp weﬁvgrewoplpﬁn%a%s"hfew%aé% f ound out
that (1) replacing the quinuclidine ring with a
e {dl ne/ pyrrolidine ring inproves affinity for
, and/or (2) introduction of the carboxy
noilrethis inkeoticnalt kas rafvbiean found et thab (1@ faplacitie thetgdinuglidiag ripg with a

plpené{népﬁlroﬁef ﬁé"r'idg‘?lﬂpr@f/estéﬁﬁlt)ggr @H@l @B%rl #malor (PhmEreduetich, of tHe carboxy moiety
OW surpris % E{ﬁ q P‘EH%[EE %softhls
decropsss aoIAT S Detateyls Tearesenion ot Be o SR, e
ac tThwiefoye, itheé now sumpisvgie theetobend thatdzemacﬁtfndﬂpfttﬁws ingentipa havg stronger
select{vetsr]-l'lt Eﬁgrﬁgtipgghvﬁ& éndlcﬁ‘ﬂerrB\}%H%o%ﬁlﬁie%ﬁﬁfty“borﬁ&?ed%]fﬂtﬁe prior art, and thus

are ugeful foy theyregimient of disgasercpenition megiater P¥ PTHIx aﬁtViye%‘g% as gastroesophageal
gastroi ntestinal disease, gastric notility disorder,
non-ul cer dyspepsia, functional dyspepsia, irritable
bowel syndronme (IBS), constipation, dyspepsia,
esophagitis, gastroesophageral disease, nausea,

Sum
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central nervous system di sease, Al zheiner's disease,
cognitive disorder, enesis, mgraine, neurol ogical
waele@easy8 pai n, cardi ovascul ar di sorders, car dPEDIB2005/001825
failure, heart arrhythm a, Ai abetes and apnea syndrone
(especially caused by an opioid adm nistration). The

e A o SRR ol ARl AL oo
irritable bowse syraitand (IRS)ewhstipatiney éyspepaia, ssophagitiskgdstrorsophagarsl disease, nausea,
centrahr?echExg systénf dléea(é@r i@ MRisesd! & ﬁlh\l@’dlsﬁﬁfer Ghfedi, xjﬁi@iaﬂﬂ neurological

tuted or su stltuted W t Squ%ef % g
d'seasenmrpéﬁé@chva%og@(%aarfi%fﬁ"vfﬁé‘e@iiGUW‘%'H Rg" fPriga syndrome
(espedi@ly @@RBd B ambpicit adthikiglratignoup having 1 to 4 carbon

t ﬁgpresen?%vén?xy r%lnbé(% &{n%%f?nm ILerl’Qllo%vl gorﬂ‘lu%g[)bon

Shd AN arkBRy- al k group havin car bon
atons wherei n any 2 noa;halogenRgubstltuents can be
taken together with the arbo ofs\{ which they are
attached to forma 3-, A nmbered ring
optional |l y cont ai h]lehk ne m@tergéton1selected
fromN O and S | S é&ﬂ §opr AOuUp or a
cycl opentyl grouf a hydrogen atom a hal ogen
atom or a hydroxy 9 oup R3 is a carboxy group, a
tetrazolyl group, a 5-05@-1 2, 4- oxadiazole-3-y| gr oup
or a 5-0X0-1 , 2, 4- t hi adi azol e ? group; and mis the
integer 1 or 2, One enbodlnen( of the invention

ora pﬁ’érﬁh‘ébéﬂ;ﬁ&all;’tlaé‘déﬂﬁlu galt @fsolfsate Metedf, Whereinas set forth

Ais an %?%%ﬂe eqr?ulg%ae n a'i Fﬁﬁga%dn a?clnk\/ s&& glﬁﬁér%%{/%g%‘ng uﬂgubstltuted or substituted
with 1h@wsubgtltnerttsnlndepeafi%éhs%ﬁctﬁ‘#émméh? groun Geppiling ofe B‘ﬂ?ﬂeﬂ &fofy an alkyl group

havnnémmﬁdnt&&ﬁ’s ah dibb@l&i]ﬂyt GHb@hading h td4 tarbéh storas bnd aneaiKoly-alkyl group

havm%g?oo(g%qrﬁ]b a&ﬁ‘ﬁ\/ gﬁerglﬁ%e)}g éérﬁﬁ%&g{%ﬁ &%s?éﬂgnt% g%stl)e tgk%q%&qheﬁwnh the
carboa oS to whithyitieyary atddopd togorouap&htaw-mg 6~ Inemj)ezpd(f@g ppfipnally containing at

Ieast%%r%n?@e@éd‘?WN%l@ﬁbsgrOUp having 2 to 6 carbon

at ons erein an%/ non- hal ogen substituents can be
'SQ'HRWW@%%@W' ReVHECWar bon atons to which they are

? is @hyideatiar dtobr) ahalbgencatdin oeainelraxyl groupig optionally
Sis & 94?6(%&/ 3@9 @t‘étréz%@ %‘Olﬂﬁg 50258 2088,QHb - §9Itg%ilpf<fr gm N, O

propyl group or a cyclopentyl
50X0dr?0‘hﬁ“adr%2°'19§ thrﬁwﬁ%en atom a hal ogen atomor a

m is thyifltegaryt @roup; R3 is a carboxy group, a tetrazolyl
gr(&ggénlb%d%eﬁf( <$ the u&vehtlonop)?&@eé‘%%l)rﬁ%ghn)ﬁ Iof B I)oés %t forth above, or a

I"'azol and m
pharniageigally agcaptable. sa@n@soé/ﬁﬁdhﬁrﬁ‘ﬁmhe&m ‘the invention

Ais aR EﬂlMér@eg?mﬁ) Hé@lﬁ@@ Wl cborf éIch‘i@J |séid élk?lene?g?mﬁﬁielrfg@hédbstltuted or substituted

with 1§83 g&sgtu?rﬁ%‘ng aflcrj?mg?%%cgedl Aro?/n the ﬂr g;r gok%'sgtlnéaok‘ % Q%Bgﬁq atam Sn alkyl group
having 1 tw4 darioar diams, athpdrexy-aliad groel hayingrido @pqgw @@mﬁ Qnd an alkoxy-alkyl group

havmé ylsd bérwneﬂorﬁ\é Wer@lnta‘ﬁy 4 n§MP§S§e‘h WaktiRiehts aPBIERIM thgbther with the
elected fromthe g(ﬁ]gg% cons

carboaﬁtog]slgc},wm@l? @ﬁbarﬁé\} fpr(xp %rtli Eﬁwgﬁg 59%3;@'0@9 contalnmg%\t least one
heterdutdhi eataotad ot NgD,cnp Shavi ng 1 to 4 carbon atons and an

,Sgu,,sg%gpﬁ(ﬁ%rg%g ?rgar SHQP"JE@Y%'B@P 2 to 6 carbon atoms, wherein

n su Ituents can be taken toget her
R*is amqﬁoqen @toam@tbla'ﬁg%n 2i9r8 Of @hydroxy group;

R® is a carboxy group, a tetrazolyl group, a 5-oxo-1,2,4-oxadiazole-3-yl group or a

5-ox0-1,2,4-thiadiazole-3-yl group; and
m is the integer 1 or 2.
One embodiment of the invention provides a compound of formula (1), as set forth above, or a

pharmaceutically acceptable salt or solvate thereof, wherein:
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which they are attached to forma 5-nmenbered ring

optionally containing at | east one heteroatom sel ected
wo e@sd7180, and S; R1 is an isopropyl group orP@EI/IB2005/001825

cycl opentyl group; R2 is adiydrogen atom a hal ogen

atom or a hydroxy group; R3 is a carboxy group, a

tetrazolyl grou

- -1
i RSPt 2T R S B R o
substituérteigaspeddeantly é’eleo@defromibe dionecansigfingidiie hahg@mtpmmn alkyl group having 1

to 4 capc[g)ﬂ\ékoqﬁsa ﬁyd?cgﬁ]%ﬁ(za'bqo&fharnaé RS MY Acafdoh ’atoﬂ% ah8tan BREAytIky! group having 2 to

ceutic acc e Sa

6 carbgr@)qatqrag avherelty zgufz nowlygllogoryﬁubﬂltqeémtsa{;ﬁﬁ be @Fré}ogetb?rauta the carbon atoms to
which fha laﬂé@ttéchb@ toffofis BawentledBing sptiodallylckythieing atjeant pndieitergatom selected
fromNz G{é uted with 1 to 4 substituents independently

P 8¥%¥d fromthe group consisting of a hal ogen atom
R is aarsogioRyl lorayp UP CYFPPERY g1oUPo 4 car bon at ons, a

Zis aQ?Qﬂ%QéVat%@ﬁal&&eﬁH@ﬂﬁ‘é‘H?&oﬂy ér@up"r carbon atons \(;\lﬂd an
R*is fpony e AL iGN Supet e S rafpB P uiiP s o her

5-oxo-Wj2{4Hhiatiezotead-Pamowt @ws t o which they are attached to

mis t eq,gtg%e%%rio 4-menbered ring optionally containing at
one heteroatom sel ected from

OB SERP P oL deIon BroUIEs SERRyTS oGl el Tarth Sbove, ora
pharmbyéimcaw Beoaptabie salt drablegte thesdofmhereina hydr oxy group; R3

Ais an %k@en‘éyoglp)ﬁ%\glﬁﬁ P ﬁa?ooh SRz, éll@@én@léﬂ:bup@eﬁg QRtithted with 1 to 4

roup or a
substitugnta independenily é‘?'@ﬁt@% m e (STPHP coffsisting §7@ helogen Apyaliyl gipup having 1
to4 ca?bon/ﬁtcﬁﬁls ahhﬁo@kﬂi@ﬁgﬁbup haviagt Itd)cncamhidm\atoimsartdfw alkexy-alifyl group having 2 to

6 Carbgﬁ g}é B‘tsa‘%leée'% arfytirngornq’g {6’9 ?L%Ettt er eo eacﬁ Eogaéhbgvgtgrﬂl]e Cotpon atoms to
which ey alerpttaghed te foem adrie f-menpeed 5ng aptivaslly CantBiRino pigpast e eteroatom

se|ectédﬁé}ﬁﬁe@tar@fs a condition nediated by 5-HT4 receptor
act|V|t 5- HT4 agonistic activity.

R' is g5 isqoEgpysl ?’pc’fﬁé‘fy ?pggté'?ﬁréqpnventl on al so provides the
R? is allp@rogen atomoarmwuedammor(ﬂhvdtoay goyp;ior a pharmaceutically

R%is %&?&Q&%PE a%éltézol?lrgr ¥ 810%0-4 PALSBfiazoRASN gRsup@escr i bed

acture of a medi cament for the
5°X°t1r2e"a’lhl?€ﬁf-°'%?'ybﬁr%‘é’a§'& sel ected from gastroesophageal
m is tiedhteger 1dir 3ease, gastroi ntestinal di sease, gastric

n%éol {hg)éregérﬁ ﬂ'rvgr?trog pFoQ/EJthE Gke g%%g%éurﬂ'of fonn&h (19 8P4 pharmaceutically

accep@e@kpﬁa t Brav[oivgw theﬂ%@ﬁg p%deSégt@ﬂ ﬁ‘ﬁ@f"& fog e mgnufacture of a medicament for the
treatnﬁzﬂﬁéf BQBSINON AABId b iR SEceplopaLsiey; lncpemblulad 5-Higy agouistic activity.

%‘?rg%ld e eargset:;’nt {A\,eﬁlﬂg,{ 5[?5 pr§v1c§4=.|sst 'of 58 dJuhU 6f formula (1) or a

ICa I sease
pharrrpaewcalkvamﬂp@blazb?ébpraﬁdvaﬁeé'éﬁr%@m %Sa‘#el&Fré’@dPsreI"uPéthe egyfpcture of a

meduﬁh@ﬂt}f&ﬂﬁa t?eatrﬁ’érﬁ‘@ﬁhéé‘ésé%ryéleatﬁﬂl ﬁam @yﬁﬂbbﬂmﬂageél @flyx dideese, gastrointestinal

dlseageo 5 r{n]lotlgt& %ES'II?% n P%lr ﬁ §$%8§% {T%%ﬁ#%oe%gia irri qbie bowel syndrome

(1BS), wbmtnnamemsmblbyesamms ad@steoes@nhagesal dss@pspaﬂ@sneﬁ@ﬁ@t@* nervous system
dlsea&ﬂﬁEhéﬁer%etﬁs%%’s@ REGrRRE @fs&dert ae&d ﬁﬁgréﬁhé heu’#ologlcal disease, pain,

armaceut 1 cally accept ab cary ound.
cenciaaopRESISOTIaRs, SBCleS B PRI Br SRHoES e RSP
t s, themtesoit irventionidvidesa Mmatee:dcdbyorﬁden eampaipingy@ compound of

formuPa leo}lé éﬁarmé&uﬁoa@%&ﬁ%tb@@ Féw?ka%te theboF @a&%me!;éiﬁéd herein, together
I n need such
with a pharmaceutically acceptable carrier for said compound

Further, the present invention provides a method of treatment of a condition mediated by 5-HT,
receptor activity, in a mammalian subject, which comprises administering to a mammal in need of such

treatment a therapeutically effective amount of a compound of formula (I} or a pharmaceutically acceptable
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treatnment a therapeutically effective anount of a
conpound of formula (1) or a pharmaceutically

waewepeHams esalt or solvate thereof, each as deBRCY/iBee5/001825
herei n. Exanples of conditidédns nedi ated by 5-HT4
recept or activity i nclude, but are not limted to,

eso eal .refl ux disease, gastrointestinal
salto'gﬁ E’@%g%ere‘g esa?'??cdef?ﬁ?qe# "PY"di sor der, non-ul cer o
dy Sepsiencf coudions mediated Py s re&eptpfraOFinfamCéldB,dWé?fe not limited to,

gastroe¥OHHa e refil B easé, YRSt diftekihg Bvse&\é%@%ﬁ%'nﬂxﬂht? gie6r&UhdnLBoer dyspepsia,
astroesoph eral disease,

f””Ct'%'%%H?Rﬁlas'é’éi e boyye] pyofiioEle (@gglcg%sgg%tm f@a?ﬁpf'ﬁv%mhag'“s
gastratsephageral disensss nausem cgntedl n@youseystarh dgezsal Aldieieersdajsease, cognitive
dISOI'O%ﬁI ﬁle%%%gjaﬁ’l}é%fiﬁlloycam %Qged élﬁ’ca%vgécﬁ%r E|§6r5é+§ Q:aroﬂa%%llhre heart
abe aphea syndrone.

affhytb'f"@s@ﬁtle“?srﬁ?‘éﬁP”Q?rFYD‘i’rW?des a conpound of for rrul a (XI)

or A0Sk bresbirRefition\pheiies & corfbuhs offolmutr @pen at om a

hydroxy grpup or a halogen atom R6 is a hydrogen atom

or @ api'fo-protecting group; Y is an al koxy group

havi ng 1 gncar f[esin at ons, a di al kyl ami no group

havi ng' 2 N8_cérbon atons, an i m dazolyl group, a
orasg,%@,lebm”pjé/r[emgr oup, sucm ni m dyl group or sulfonyl

; and mis Al 'so, the present invention

*is %PWQT@§"°§‘ E’BWB’E}’rﬂﬂoL@forF&P'ﬁ%‘Tnaat‘(T’Xa) or a salt
®is & her@eh atonharraeiaminoArotsctiag g@bifcy | ene group having 1 to 4

Y is a%aJIQQ g@h[t? C?S,p{o 1}@4{5&“ &bfs, g{)s%lmﬁgfgrowga;gg?dfgﬁ @asbon atoms, an

'm'da'"s(é\f' S@t‘%d’ thiadﬁ‘?idb/‘fﬂém@’r 8&’5‘”%&9@‘69 HGUEYBreHR; Fen at om
mis Bét2al Kyl group having 1 to 4 carbon atons,
hydr ox [ | ons and an
al %‘(')%? %e [(es¥|lnt '&8’5}% go\??éﬁggﬁ%%&gégg?@%%ka s, wherein
any_g? noerhaI ogen substltuents can be taken together
wi th e oroatoag to which they are attached to
forma 3(t ,\E" ﬂrlng optionally containing at
| east one etéroaﬁom selected fromN, O and S; R2is
or a sgit owPbYB#eAt om a hydroxy group or a hal ogen atom R4

Ais ah Slkfefygloupnavigg 0 tp4 odrbén dtamd) ey afsyiotegbimpirgrosystitidd or substituted
with 1 tg 4 %uttygérﬂg $ﬁ e;?eké?éﬂug Eel%ﬂecﬁw S Blro% S&Efsﬂ% #h ﬂéﬁQgen%Wr;/ Zh alkyl group

present 1'nvention
havmg n@w paskan atems. @.hwoxsgaila@jgraw%avwﬂdﬁ‘* caPen APHE AnGe alkoxy-alkyl group

havmg 0@ls 5RbaHitdrhd, YherePSehy anﬁﬁ-ﬁalﬂgdhlsﬂﬁhtlﬂ@ntafcém be taien tb@siser with the

carbobélkJ gr'sq Hlﬂé@ntgf %r%fai t%%relg foafn ? go\cjse %{nggrg r?gl (ﬁ)tt ape{lligrpcgn\/alrang at least one

heterggftorn belegigdefrmmiN, @.rapd Bt i on: V\here A is an al kyl ene group

|sQﬁVdr653;nJatd*rP a%y&@iﬁ?ﬁhpﬁir@'ﬁ'élogéﬂ"’ét&nnay be a straight
chaj n les include, but are not limted

K anatos
R*is ¢ gycroxy Hﬂ@ﬁg o’ﬁ(fq’i @ALIOHR et hyl ene and

R’ is & bydrages talvpd @Tee an@io-grotestiog groep;piene and et hyl ene are
mis Peferred; and ethylene is nost preferred. Were the

S Uﬁw%tdo?‘hH&mds Qifth@pﬂe§en@mvéﬂt|5ry ha&l.‘éweé}ﬁ&hd’@, gl;o& bsdrption, distribution,
arbon atons, t or

aood SR h ORI AR e eSS PieciRBy 1 e Bapgl bl
nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl,

Detai gcb'eghlltl lond? etlﬁ(lén'tﬂthl of these al kyl groups
carbon atons are preferred;
In the compounds of the present invention:

Where A is an alkylene group having 1 to 4 carbon atoms, this may be a straight chain group, and
examples include, but are not limited to, a methylene, ethylene, trimethylene and tetramethylene. Of these,
methylene and ethylene are preferred; and ethylene is most preferred.

Where the substituent of A is an alkyl group having 1 to 4 carbon atoms, this may be a straight or
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met hyl , ethyl, propyl and isopropyl are nore

preferred; and nethyl and ethyl are nost preferred.
wob@sa237e substituent of Y is an al koxy groupP¢EHB20¢5/M1825

to 4 carbon atons, this reppesents the oxygen atom

substituted by the said aIkyI group, and exanpl es

i ncl ude, but are o [

brancrﬁp GWn %wp apgm bblg?r? pg&vale(ii F%M eetﬁyll? Or%é(pyl isopropyl, butyl,
isobutys esee-butlylyand xert-autyd tQ&frtﬁese,Lalel @ysyps haying h@g dto %PEKE}Q“ PBRYS preferred;
methylhétm/l 0 éﬁ M %o r&yl%r&ﬁ\()re%ef@rtrmncﬁhéhﬂ R4 @tﬁyl Qb m@b}é@ﬁﬂéd

rred, Where the substitue s th
i BRI 0 PGS PEIEhY Ot B e, fgepresents e
oxygeli 8PMmasBslitGed Byahastidwkygoroun asd betmastietidsybut awe noflintited to, a methoxy,

ethoxy, ?rﬁgxlox& lﬁ%/ogro%glggp but?ﬁ&l i x9 SS;e& Bl?(% h&gﬁnd ?éﬁ blﬂﬂ&g an%]f (;hese alkyl
groupsifiaying jromri th 8 caiph ateps pmﬁr?fer red Melig 1ot B JIOEATS 6"9

d' Wﬁ%bé' tﬁéTédBQtituéHt bfsﬁib diddi@Rhnie, gréui)dravmg 2 to 8 carbon atoms, this represents

oo s AR TE DR A B e AL A b o

dmethjrlanm”cohMrm’ﬂyhU -ethylaminet ﬁlthylgmmgtquwlﬁnmp dlﬁﬁ@ropylammo dlbutylammo
dusobﬁﬂ/l%mx | dﬂml\fw di"?’f FelfA TRl OffeseigkRarhing gr%U;b;SﬁdvtnU @Bin 2 to 4
(0]

poof
v gl agBB o 2 H- M o] R v e

anherezthgéubstituent biidie a hipdroxyeaileyl grotp havimgtidel4 p@rboraatoms th|s may be a

straiglﬁ}éﬁgrgﬁ%ggmyjﬁ%w@p géﬁﬂé%ﬁ%%& elude, Jouhé"g hevlidRtd ! a hydroxymethyl,

I OX ro
2-hydrpx k a”bydrgx Ih%&rwpro)éyi an,)giy ‘B‘XWB‘M >;I-hydroxy-1 -methylethyl,
4- hydr3x3}by1fy‘r exydrokyplityl, med;cbrybmwbmydroxy 2-methylpropyl and 3-hydroxy-1-methylpropyl.

of theﬁ hytﬁfmgy éfkyﬁg/ ;}sh'r\élnf‘?gﬁ E&?{ 1 188 garg’orﬂéggrhgér\é ﬂe’féf%ﬁ%dﬂ&ﬁﬁéﬁhyl

arox gr oups vin rom
2-hydrexyeivyh aad zymgjrcmy@rop\ﬂ @rfeemqr@ EFefe}ﬁSQé»r%‘ﬁﬂi‘ p)ﬁlmethyl and 2 hydroxyethyl are most

md@@mhydroxyethyl and 2- hydroxypropyl are nore

2\2 o rtEe glfbrs@aentéﬂéF gxgﬁ yyal ?rglfpﬁrég;\{iﬁg "2?3(%\8&9&4 at@r[hg this may be a

stralglalor(bmychad kiydin groeny pndhexgmples mctUde eutare pelimiediesa ”leHioevmethY'
ethoxWhﬁ’% rﬁ'etl%x‘;/&hyg et Qﬁﬁ”ﬁh@ﬂo;@@ﬁa&l”Sﬁe%@pr@@ﬂS ethoxypropyl,

es inclu
2 methewre&wr?erf\ﬁwxv-1érﬂ®5§}?@t4h'§)?*g°&vl’%§]t418‘3%%} -methoxybutyl,
2-metRoxgbuid )3rabthyty-2-hethyproppt wed &wetho&bmﬂwm@pyldpfyhese alkyloxy-alkyl groups

havin%f'n% ?ﬁ%{ Qa\'rtgo%yétorﬂger g?%’ﬂ%??éﬁ QWmeth 2- methoxyethyl and 3-methoxypropyl are
more e BITRG ABATANONEHLE N FBIPHPIoPY %eemﬁ%gmie%
3 W{ehmrw 2FometibydnaublenBOtA Barreitilex yogkthaptitntheeapmplatoms to which

they are at achedq(t) ot I@fil 2 %/ orgé K%an%@@ Hnﬂqs?ﬁﬂ@%l ngg%rft% g # 1d=8t dhe heteroatom

erre
selota frem Nospy06 Ry PUGRIRING TRLER @SR, B ISEOSHEN! ropp BReprREgles cluce

cyclo;%b;/l 8ydm%bh19|xmlobmyl @Bldhe’scylrrmtequycwpmwl etAyl&cloprspyl, methylcyclobutyl,

O R e R e e
hydroxyupgjonentyl, hydrexyéyvsighexyl, ethaxygy@oprapyl, metherycpelehsivh Sietpxycyclopentyl,
methd'xklc{ygloﬁ&g/l' féﬂéﬂyﬁ%ﬂﬁ;@ Eﬁ@!eﬁ!atﬂﬂro@?rahﬁ Gréferanf cﬁﬁb&i’pﬂ?&y@ﬁbutyi cyclopentyl,

B R T N R
<wdmam¢¢oampampymymGWClopentyl cycl obutyl, cycl ohexyl,
ﬁ' rhE RO R mino- ﬁ"g@gl g‘F&@Wh%Q%reseﬁﬁ%W&tSdﬁﬁb EBU& ¥apable of being

cleavewr%gé@;léq?q%gg gﬂgn as W?@g@gﬁé@oggmw electr Iysn or p 0t0f§/¥IS and such
amindteteeiny GhthOae ldbsdnbed’iy d’fdﬁe@i@ejeioobmnﬂrgamc Synthesis edited by T. W. Greene
et al. ﬁgh h\Rl)fé/ C8Y§+n%p{ ??]/ rar’rd %ﬁ%)’n@ﬁﬁ{a qﬁg%(rx :not hmlted to benzyl Cszo(C =0)-,

OXYycycCl open drof X
CHs(GreY-, t@xtyleﬁrytﬂlvlewrhury)dlphqwléﬁlyé%awwsffﬁwp%?w hoxycarbofiyl. Of these
cycl obutyl, cyclopentyl, cyclohexyl, nethoxycyclohexyl
and tetrahydropyranyl, and'nost preferably cycl obutyl,
cycl opentyl, cyclohexyl and tetrahydropyranyl. Were
the R6 is the am no-protecting group, this represents
a protectlng group. capable of belng cleaved by
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am no-protecting groups are described in Protective
G oups in Oganic Synthesis edited by T.W G eene et
wW@bkes(domh WIley & Sons, 1999), and exanpl es iPCT/IR895/001825
but are not limited to, bem@yl, C2H5Q(C=0) -,
CH3(C—O) f-butyldinmethylsilyl, f-butyldiphenylsilyl,
benz ar bon%k?(and f - but hoxycar bonyl. O
9r°“p%ﬁ3‘ét Vg P rﬁ%xycar bonyl is preferred. Were the
R{VHese thdaa sardmmxppr@teeml ang)pgthisugnresehiss Rretpetiag gigue capable of being

cleaveld rbg'izl(:r‘é%rubé1 egﬁso H&h%ﬂ?@h@en@l@/sn@ @'ﬂyE\GIyﬁé RRER6lydRYorpherBlysighnd such

suc e%eno

carbogERleHiBy FORS 2P d?ﬁ% 1o e JB%F%W%?S&G&E?‘II Byl W- Greene
et al. (JSHAUity 3 Soneet909), breikxamplPs ntledd, methoy, ethpxsy, tbutm»ganetboxymethoxy

2,2,2- tﬁc\fhlorggli@é))%mﬁ&g aﬂ%e r¥pr[\{}-g ﬁ@ﬂ&aﬁ&lyﬁky - Sulﬂmﬁlemglglﬁ%xﬁg‘and allyloxy. Of

net hoxy, oxXY,
these groppg; /PUSNEKY. fﬁ@h%)@f/ﬁ*ﬁ?’ﬁ’d&@fefege@ 2-trichl or oet hoxy,

bQ\V]’?eYé R%hd tieH JUBSIYEnnErAepr¥sent 4 haTedenydtam, lthese gy be a fluorine, chlorine,

brom.qe i L&(Q}/]' di et Ieg%%}ugg% a%%hl%‘“eyét&%( fpre%rr%,he\s;ﬁ gr oups,

aftle teima * ma@-sgi andétreatmnt aselmcblww refefsde eetiyediatiafve and prophylactic

treatmtehte §9u&&?@’ re&isiflg, fa‘lé’lﬁértlhé" qhhlbﬁ#\b Qfe' d?(fgresb lof 3t frevedfing tAéltiiBérder or condition
hes e, | uorin

(o whigh Sb I aPPIPhE" 08 TR AT O g 1o BEpfisber
usedséttessin, the @fice & orfar uefatsity both fielsingulel and piwvl fOFm of the object to

whichmr%g}é)ﬁhlﬁgglh&icgtécﬁﬁﬁémﬂé i ncl udi ng fevefSl ng

bltlngftheg ﬁgreve fr}gr la (1
¢ IRestaTessiagabs o ComBRAPS PTORF RIBSERRILETIEY %rﬁ thosp RPfiey rormula (1) or a
pharmRteulitdly @tceplable saly oqzolvate thﬁred,uaabh ah stcmlJed hereinciomdhichi on.

the article "a" or "an" refers to both
) R 'ﬁaH%g%owgr%hﬁalnd plural formof the object to which it

(B) Rr'éﬁé‘l&'@fogﬁﬂl% g fiygiine-atese of? MHSFXY §0UPPr ef erred cl asses

(©) Rz),gac;@m@gﬂm)&nof the present invention are those
D) RE 5% tr%ze} I(gv()u or a pharnmaceutically
) '88@6 8’81950“30aqr BP2e0INAPe thereof, each as descri bed
(E) Rhiee@amoxy giowphi ch: (A) Rl is an |sopropyl group; (B) R2

(F) A'issanaalﬂbéqé iﬂ@ hairfgm to a cEnlbUﬁ)éﬂoﬁ‘lS salddRylhe @rolbg’ dcgﬁig(%substltuted or
Lg)lswﬁtﬁd w ?eﬁqbafgﬁqﬁn%qu Lﬁ&nﬁ‘y/(ﬁn ﬁ%@ogﬁi %rgl.lgpocongistk%%)&(a halogen

atgmparpalky gipupthavingdrio dlckrpbreatemgradygrogralicyl group havirg b@ﬁtﬁ?ﬁ’on atoms
arﬁ:t%mi’k %Qlk)g gﬁ:‘u?ﬁé\fﬁﬂﬁz BN SRS, \M'Rz?éirbé{ id&\ﬁﬂlogén substituents can be
it

2 substituents end
e GgateRy vth By cetben GBS CURL ey FRGUEHS B U by g optionaly
c@ﬁbwﬂrﬁd@tllea@irdhumehﬂ)atongselected fréma IChamd it ons,

(G) A| ?E%ﬁ n%lﬂ% ‘F‘tY)'ZrBQISJ]o tafbm‘é Qﬁ:{)Qan@thﬁE b@lﬂgsvﬂﬁtltuted with 2

avin on_at
Q@mlpalzumwewairﬁgmdww?l?q %befﬂn%theﬁfpuﬁ &onsislingho @d@@@ﬁ%?tom an alkyl
b ha\)irl@el t6 achKBBn a&)mm‘a Hyﬂrdﬂ@-bmiﬂ gtdup yadfige! @t4t cacioe dtone and an

a%%% gg?%)g}a&lﬁg gcr e%%r rhUlﬁF n%ﬂ Eﬁta@bem %?n v%ﬁ st@t‘ﬂéénts can be

talierkipbetner with thesatba g tf) NVbWh fhey grezat@megéq]fog@ 8 ﬁgnengb{grqﬂi ring optionally
cahége/@ge@@eag{&@me@%aw %&%ﬁ'fﬁokﬂl@d% Mdd) 2 gtem nal
supstituents e el eC rom
(H) Amllg{qnﬁ groa? %wr',@' t8§ e{ sﬁ{n a?,?ldgﬁ ﬁne a?ogﬁgelﬁ U%etltutfd with 2
stigtitderdsinbependdntyrsslected iod th groap karisistiraoipn Blkyl igreyp ha\tlra_g Yto 4 carbon
afoftls é)ﬂ/di%txg Qﬁyl%%lp@lgwﬁd chaﬁiohBé'tor&r dAHBn laﬁibf)ly%(yggrblﬂ) I@lvmg 2106

car bo

ereln non-hal ogen tit
crBen Hems, éﬂbgrﬁalntqglg 21SRid subgtitugnts ﬁ@gt&eatpg%‘n Qﬁﬂﬁﬁwmbt?’ E?p atoms to which

tHelp @ sitbéhedttd i @ 8-nignbemdining oftionallylventeiding atigash prie feeteabdtym selected
; orﬂ\} él nlonég at | east one heteroatom selected fromN, O
aRd

(I) Ais an alkylene group having 1 to 2 carbon atoms, said alkylene group being substituted with 2



(H Ais an al kylene group having 1 to 2 carbon atons,

sai d al kyl ene group being substituted with 2
wa@asti237uent s i ndependent|y sel ected from t he BCDIB2005/001825

consi sting of an alkyl group having 1 to 4 carbon

atons, a hydroxy al kyl group having 1 to 4 carbon

o287 P AR B R B B
cartmyetidnes, awdroxytatiey! arewdwrinat mcarbmmremartdwe;alkamealkyl group having 2 to
6 Brb GG, Wﬂerfeﬁ’irsgid%eﬁr m&ft@rtsr daR8e Qa‘RErh fb@&hér)(mth the carbon atom to

cont al ni n east one roat om
Wi e Pecked TR & RATBRE GrotoTA O B L Blayprostom
5 sefdc@agronsidi@l aad By| ene group bei ng substituted with

W) A?s%%@lk%he gﬂd@;fﬁévrn‘d‘%% $ cér‘BPFr‘Qtl@HQ ehfd a“w%ﬁé Sr%hﬁge rfrd &Ebﬁt&l@d with 2

e e e e
at6ns @Wd@&@@lﬁyl andp asvire) KieXycamok ¥ton@rand pn BisyretkyPgroup Having 2 to 6
ca(r%q?eq(ﬂorps Eerﬁ@r m@ﬂ%{r%ﬂ@ﬁﬁt@cgn etm(é?r% %#zp\%ﬂl\ Ihg %Qlto?]n Ql@r'ﬂs lEl)e\rvhrch they

e carbon at
10 argtattznbhe tp form # dtomt- meﬁbmm@éloﬁﬁ"h@of@nm&ﬁ%ﬁaﬁﬁpne heteroawm selected
ﬂ&pﬂtgrawqg at | east one heteroatomselected fromN, O

alk | ene rou
0 AfG ARk bRy Rl otk R A Bube g a8 wn2
gesuitys Sulistieatts mdemaegmum eqdecttgd feren e weatp Eonsistindef ag rtiygroup having 1 to 4
cdrrshGhd, ley&gxyad‘kyﬂ%rwd he¥hg4Ro m@érbé'hgetcgmsf &hdbnGoRPAKy! group having 2 to

at ons, r ox
15 o SropmAtay Ao GRSt R 46 G BOFBS M spon stom f
whitIOtBy arefagchied tofainda 3 tcbemremtxeradi sngeaptionzlly taritaining ai dgestrme heteroatom
| I atons to which they are attached to
&Aaf ngNQ9 ggﬁenbered ring optionally containing at
(L)Aﬁeast one heteroatom selected fromN, O and S; (K A

31 kwyLI ene grayp hav. %ng_g‘l tlo 2 car boJr,l a{torrsgy saj d

en gro tit
uetsrneendntys ect ro gr
conS|s ind of an al kyl group having”l to car bes

atons a hydr oxy-al kyl group having 1 to 4 carbon

%5 alkoxymalkylagroup aving 2 tq_6 &arbon
‘ ei n%5Sal ar%s trbﬁﬁjzf , takﬁﬁfE?fj

ther mr h th arb hey & or

che forma 3 to 4- nenbered ri opt 1
.|n|ng at | east one heteroatom sel ect ed tkgng, @)
>, (L) Als (M Ais (N Ais (O Als YL >V) (P)
20 MAMS(Q mis the integer 2. Particularly preferred

co ound of the present nyentlon are those conpounds

af: eutrcally acceptabl e salt
/§§ Mw Df (R Rl is an isopropyl
up; " IS dr%gen nr’a fluorine atomor a

hydr oxy group RB is a carboxy group or a tetrazolyl

(N) Agwr oup; A is an al kyl ene group having 1 to 2 carbon
atons, said akkyl ene group being unsubstituted or

zstltutz%f h 1 to 2 substituents independently
ect ed the group

%
25 ;
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consi sting of a halogen atom an al kyl group having 1
to 4 carbon atons, a hydroxy-al kyl group having 1 to 4
w@ acoboes7at ons and an al koxy-al kyl group havi ngP@I/IB2065/001825
carbon atons, wherein any & non-hal ogen substituents
can be taken together with the carbon atons to which
they are attached to forma 6-nenbered ring optionally
taining at |east one heteroatom selected fromN, O
% S; and mis the integer 2; (S) Rl is an isopropyl
Oupyr R2 is a hydrogen atom R3 is a carboxy group or
a tetrazqlyl group; Ais an alkylene group having 1 to
(Q)mﬁﬂéedf‘tﬁg?{%atorrs sai d al kyl ene group bei ng substituted

Rarticul2ly gmﬁarmalcorgpm@m ofumlmrgsqnhlawéw@mtho;e SATROEPEsPf formula (Dora
pharmgéegfi'&ah)ﬂgcc'ﬁt%@sm§bl§$té fharedfin@niegl ogen atom -an al kyl

b Kk
o 5o Bk & AR AR SR g e o
grélipQu B tdi@xdlyl graZipAdis Gn alitylereergratpdrasing hie? edrorsaiprds, gaidalgene group
beﬁ@ Qjﬁ&{b‘éﬁ{%& B S(El%ﬂltlngd WRHKER ZtS‘BEﬁﬁJéﬁfs erHeEéthhtg s%%EtQ@ ﬂfom the group

are attac forma I(al o
copsistigs o hakesn pipm: Bnplsy ATOHE h2iNg g €(CaRRR 210R1Se? %Vé?f%ﬁqa vl group having
1 152lcabbestome @na M alkaxy-aikdl giiup dadng fo$ catben atotrsgererél arfy2non-halogen

suE]l stitue %E%%u/ %%notg%éthgrmﬁm 91e cR?boh ?toﬁms W\gﬁlgrgﬁgy é{e%%célg@toi form a

6-tnmbired ergaeqpu@aux egptfRing & Iaget PG PR S5Hsisg o a8 §;and m s
thgm%g,ggen atom a fluorine atomor a hydroxy group; R3

A al k
o et S AR AR et acn
alkytens gtesp havingstto catpon atomszsagimisdqn@ geaP Seing sidhstiyige with ¢ geminal

su‘ﬁ&h@t{ﬁ& Qﬁhegé%hﬁmleg{eg Bm Q%b@t doﬂQstFﬁE; ofa halbdeg Soni e Bkyl group

reE B SPGB RGO SRR Mg B Floms A0 gp lkon-all!
gr&ll;k]ﬁaX{Mg altk§ barboroatpmé) awnieredn sidtgemihatsubbtifvents aanbe ta}gp@together with the
ai n‘i‘f%wl:%' t‘?eg%pe &E\gﬂé?jatb fo?rH k%sﬁt méﬁﬁé?écﬁrlr@%tl&%llﬁ @Bihing at least one

car bon hey are
heéﬁrt’ﬁ@'ﬁééﬁe@?ﬂ o hh @ %‘dr%&ﬁ%?“éﬁh? I”F?Qe%t i onal ly
(T) Rb@ Bﬁ @b;ﬂbﬂ%g@hp IRé asd hyarugeh efber RES o narbelyardupdr b tamedlyl goOup; Ais
S, and mis the integer 2; (V) Rl is an isopropyl

roup, [ a hydrogen atom a fluorine atomor a
rox R3|sacarboxy group; Ais ; and mis
eg r (W Rl is an isopropyl group; R2is a
drogen a m aﬁdfﬁ'ﬂlmeinmgelaz om or a hydroxy group; R3
[ az Rl othe HoRH? rb f%h R®is a carbox
(U) Rafﬁﬁrsgﬁrogﬂg dr eﬂgttofiu %gl.; IO% o omghe%a)lal p: y

grammw%aﬂeﬂ@p@mye @awgp g@t?ﬁﬁf%@@&%%ﬁ"?f‘%‘ﬁ I9EYP PEB prasubstituted or
sdb@ﬁi@t@@ wﬁemd z/s@attwltsaﬂhebémmmmreo tfrpmdhimgmun congst(mf; ofahalogen

oMl 8 1 0 b et oo
amﬁlkmykdlqmp r@vmg)torﬁmm SomsoWeETERABOA "%[H’c‘ﬁ#?ﬂe“\%'@\”éthbst't”e“ts

cé?ﬂrﬁé t8keR ?dg@th%lu\bﬁ thé BRPdrSatérA b Vafichi tadiedte bm&&d‘ﬂe forkti & 6imiedBered ring
are att aC

bon at ons

RO Firsl BB SRR Gehf gL 2T e mtoger 2
(V) Rhie e Isopropyromeb;eRitisalhydragen BiomOa flzgtide Slomear@ hysiroxy grpep; R” is a carboxy
grjoyg\g er 2; (X) RLis an isopropyl group; R2 is a

dr ogen atom R3 is a carboxy group or a tetrazolyl
griup; A is74n al kyl ene group having 1 to 2 carbon

ai | Kyl ene group being substituted with 2

ne spbsti tuents independently selected fromthe

up con '%gdﬁlflsﬁ@nﬁé yh; roup having 1 to 4

carbon at ons, dr 0X rou
W)RE ﬁrqadwp&p&r%m@na ¥ WP%@%atémkgﬂ”%ﬁ'F% 8@ \% *P(améy 9r°”% R'is a carboxy
goap boa tebauis gronpreX Bian aliglede genp hatingsUitss2 rarbemateme.aidisdkylene group
taken together with the carbon atomto which
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they are attached to forma 5-nenbered ring optionally

containing at |east one heteroatomselected fromN, O
wapws$237ad mis the integer 2; (Y) RL is an i BOPIB2P§/001825

group; R2 is a hydrogen at o1 R3 is a carboxy group or

a tetrazolyl group, Ais ; and mis the integer 2; (2

o el 2 e By Sl o A5 RER stn of o ae
groupo bigingAl its 4adakilydneatemer @lmpdrhwllfyg group dhaging dr 9ot caemrgioms and an
alﬁﬁ%glkﬁ gKoh PBENGIS RHPcAPSInHonsd ) RAbrbih hpd st %ﬁbs@tuents can be taken together

tuents | ndependently sel ected up
withdhe pa;[)qr\,@orasf toqwhi tR?M ar@ Pg eqi]wPrﬁba% rree(gnbfre(qdﬁlg SR jonally containing at
ledt omShetaodiyrd saixgtedirday N, Qr awd[S; hm/mns;;th&trltegér Zarbon at ons
(X) R'\?\tg d, %R%g%g;@p%k%l Shgrgl%y& Daw! BYs 2 chiBof) GraiPas t@fr%ﬁ’/l group; A is an

ltuents can be taken tog
alkyler ooV hein dniogA BATRON, SOy S ?'ﬁé%?eaﬂr%“pa‘tet'%ﬁ@amt“%d with 2 gerinal

subSftiBnG lﬁddﬁ&ﬂdéﬁﬂ)eéldddagroﬁpﬁtb rvap konsianmy éfianiallgl group ey 1 to 4 carbon
at?ﬂ? eaglg}lder )9-&%% Sel eac\:/Fn r4O ggr%n aQ m?ggd §n @E{: emy| aroatbﬁavmg 2106

'S an I SOpProp
cemmjmr@nwa@gmsalg gfaqn@glrauhsgltt@ptg mar@)be tgkenytggesw w@h gﬁﬁarbm atom to which

théy?'an@ BAHBE XY otk @L!ipmerﬁbéréd fingeopilorBlly Soritdi@ing Bt 1646€ bneheteroatom selected

a group; R2 is a hydrogen atom
fr%"f"l(atﬂ“fjﬁe %fp'ar‘ﬁtgg'"gépg%%roxy group; R3 is a carboxy
(Y) RUjs enijsomopyhgroet; iRiisod yidragenatom; R’ ik 8 carhox degupen e tejeaely) group; Ais
hawing 1 to 2 carbon atons, said al kyl ene group being
"1,_/€§St ituted with 2 substituents independently sel ected

m t he group consisting of an al kyl group having 1
4; e ésriheintsesr, 2:a hydr oxy-al kyl group having 1 to 4

(@) RCRERMIpRbA FrouBNI? 813 rlikegerd/atdrh Ky fluclih® HBmhe\dl Hygroky &rou R®is a carboxy

oG A PP PEv e 57 4P Sy SR off By Epa EBsttutea win 2

smstitmrttsedddpendeoﬂmeaec&dtfmmmﬁerme perd;istlmmgf emtﬂ"tyb@tatlln lyaving 1 to 4 carbon
atsmgté?‘hﬂr&(é—aﬁ&l ér@@éﬁa%ﬁ 16 9t @FRA RIS L5 Qlﬂofyfa%n HouFhaving 2 to 6

and e integer 2; s an’is
ceg?qmsomwh?em@nmy?ctﬁega?ﬁ“g%fﬁfa@ée zéefhm%%{?%d% t C%LPBR%L"“S to which
thay hietattachel ¥o fogrh @uismernAbered ey eptikndlle nentgjniog pt lh@t pngyheterpgiom selected
frgmﬁabbe% Sag,qm,ls t‘ﬁg'in‘?eg@ fyl ene group being substituted

stituents independently selected
(A R'dpen 'h@r%ytﬂﬁﬁJPCBn@aélyﬁrﬁ@eWﬁmr&r? fg‘P'R'}ﬂ atQyp BLAHMRERKY AiguR: R®is a carboxy
go@p;Aicarbon atons, a hydroxy-al kyl group having 1 to 4
carpon atonms and an al koxy-al kyl group having 2 to 6
on atonms, wherein said gem nal substituents can be

yen together Wi th the carbon atomto which they are
acbnmintisﬂhétmtegexazs to 4-nmenbered ring optionally

(AB) CIQ'H& %lt i@%ﬂt‘%yﬁrobpﬁ rolﬁgr‘i %@sgmi;ﬁé %fngﬁ a‘;llwg/?g}%mtg :R%is a carboxy
ggHR oA tefozalys Q'QUPry%HS(?Qé}HW %ﬁﬁou ayi ht%%F?fB%at@Pglfﬁ d(ﬂlkylene group
béind atbtsﬂateh with @r Subptituehts Bdépeadetiynsélsctédiior rtheegeup 2onsisting of an alkyl

gr&ugl av: 1510 a4n r§c9no R%l thgrld?y-all?ﬁ ﬂ\‘c&g%é&%grp%eﬁ c@tbgmatoms and an

ne at om or a carb
algwwtwl groupshaaing vl te ﬁ@a@p@ aﬁsnﬁawh%gn saig gubstiugity 6 %ﬁféh%‘ together with

th%%%t@oﬁlat’ébﬁls e @hieh ﬂh@{l’ alké%ltt@@teﬂ ltkbfiﬂirh bwfjts ?f -riérhidered ring optionally containing at
sybstjtuents i ected fro e group
o3 08¢ Lo R OB RO R TORh OV U RS REbhy havi n 1
(AC) R'ds 4n saprbmyhgratm iRé js ajwmyxge@alymalR iy & cgb@wmrmw Atptrazalyl group; Ais an
alﬁﬂérg%l.gthgﬁﬁg AR Sty iy séﬂt QNJIerQrg‘PdﬂB b@ﬁ% 'sﬂ!ﬂstlt%teﬁ%tﬁ 2 geminal
on atome, wherein (%Pr{ ﬁ% g gvﬁv 1 to 4 carbon
SqbHUBES TrgaPEReniGRRFniaT T 'he PGP R el
afoineya iBii@xptika ghoap htand dior cartdn biomé-ant ab elkey-alkyhgyoup having 2 to 6
cét%n' é?(g}ﬁé Wer%ﬁ’l%gﬂ'g@htﬂtgl &ﬁ)stituents can be taken together with the carbon atom to which

they are attached to form a 3 to 4-membered ring optionally containing at least one heteroatom
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| east one heteroatom selected fromN, O and S; and m
is the integer 2; (AF) RL is an isopropyl group; R2 is
w@20vgdeogen atom a fluorine atom or a hydr oxyPQr/mp05/001825
R3 is a carboxy group; AiH; and mis the integer 2;
(AG) Rl is an isopropyl group, R2 is a hydrogen atom
| vori atom or a group, R3 is a carboxy
Sek‘}FtﬁﬁgoquE)s ﬁ]aﬁﬁ’l“é t?gr‘%%ger 2; or (AH RL is an
(AD) R scqnnmp;dpylgrmppR iR2 hydrogentajan; d}g(,sra Qﬂlmm/ gmrRap prea tgtrazolyl group; Ais
carhoxy group or a tetrazolyl group; Ais and mis the
kQ‘ber 2. One enbodi nent of the invention provides a

1‘\% gonypound sel ected fromthe group consisting of:
[ 4; ¢qd 0 B the PRl - 2- oxo- 2, 3- di hydr o- 7i

(AE) R’1 Wléé&(ﬂﬁ?&bﬂplﬁks)&@fdhﬁeﬂ bﬂoﬁma ﬂ@&rﬁﬁﬁtatb)ﬂ ol R&Fdxdighoud;RYis a carboxy

RN AN i el ey ey i
subétmibngsl ihaxqelxEn i }seientevbﬂrmttﬂwa))pw wensisting) ofLa yialogest Atpm) an alkyl group
ha%M% 3@ iﬁzﬁaaﬁ&ﬁ’sx)él Hyﬁro?y?élgyl groug havmg 1to 4 carbon atoms and an alkoxy-alkyl

- oL h
OIS 5 o2 aqhs, &'a?fs'g)%Y £ aA- H%?%EPH% KuENt3 &71 R fRkef together with

the yarbaredtbnis Jo vinia ta@eart atihed tochyd & 6 t@dimembered ring optionally containing at

Ie?st §|Le e§é’£e(t Is<§'l igoofpﬂghﬂe?eﬁg al‘:l?H rql ﬁ@'fnféfZFz benzi m dazo

car bony m no erl met hly é 3.
(AF)R:WNG%PWHMr di?lhb/ ow,a&pm a orlne atom orahydroxyg oup; R” is a carboxy
gréupt A4~ hydroxy-4- ({[ (3-i sopropyl - 2- oxo- 2, 3- di hydr o- 77
- beqhem dazol - 1-yl ) car bonyl ] am no} net hyI ) pi peridin-1
t hyl } cycl ohexanecar boxyl i c aci d;
”11' 4- ({[ (3-isopropyl -2-oxo0- 2, 3-di hydr o- 7/ f-benzi m daz
1- yhycandmaintdganz;no} net hyl ) pi peri di n-1-yl ] et hyl }cy
gl obuL 8 b | B SH bl R b
(AG) 'gést%n '% (?p&ﬁégﬁ?@(&olrscés ?Hog? {;‘ﬂer eopﬁé One enb%og+ r%muloof 's 2 carboxy
grouptAie i nvention provides a conpound fromthe group

c nS|st| g of : %
?ay| A. S-di hydr o- I H- benzi i dazol -i -
car yI J Oj net hy eridin-i-yymethyl H

ahy 0- 2H an-%- ca yl'ic acid;
ANA-({[(S-isopropyl ~-oxo™ S d?ﬁ‘if'&?r'%th?f—’ﬁ‘%h%l% dazol -i -
(AH) R/lisgraisdpedtyyl ghaup; ROIsraEHyby i qien; Rfiisna carlydxd gesubpt § tetrazolyl group; Ais
cycl ohexanecar boxyl i ¢ aci daa and a pharnaceutically
(% ?1@ al t ‘and S(,gz t hereof. One enbodi nent of
o ovi des cgnpound from the group
nsi s g of ’

1-{[4-({[(3-isvpr opyl 2- dXo- 2 aBd oiigd integer 2./ - benzi mi da
zol - 1-yl ) car bonyl ] am no} net hyl ) pi peri di n-1-yl ] met hyI }
&g‘él opent anecar boxylic acid; and a ghar ceut i cal ¥ isting of:
epbagimentosfhe inyadtios Hrayidpea FARQURP Selegire LB SR Fonsisting ©
4-{[A-E[(BSisdpropgIRd-bxwr, piaydroke B-ban it hll)daronyllatinogmeuyb)piperidin-1-yljmethyljt

etrahy%ro%p;}(ﬁ]%—ggr&xghc acid; ox0- 2,

1-{[4-(fic3eapranyt-2excot 3 ﬂlhycgp yeﬁpwﬁvﬂ%w»@}t}?@ylﬁw}omg@ﬂmﬁw|r1[1-yl]methyi}
cyclotie¥aretBbslid acky c| opr opanecar boxyl i ¢ aci d;
1-{[4-({[(3-isopropyl-2-ox0-2,3-dihydro-1 H-benzimidazol-1-yl)carbonyllamino}methyl)piperidin-1 ~ylImethyl}

cyclopentanecarboxylic acid;

1-{[4-({[(3-isopropyl-2-ox0-2,3-dihydro-1 H-benzimidazol-1-yl)carbonyllamino}methyl)piperidin-1-yl[Jmethyl}
cyclopropanecarboxylic acid;

1-{[4-hydroxy-4-({[(3-isopropyl-2-oxo-2,3-dihydro-1 H-benzimidazol-1-yl)carbonyllamino}methyl)piperidin-1
-yllmethyl}cyclohexanecarboxylic acid;

1-{[4-({[(3-isopropy!-2-ox0-2,3-dihydro-1 H-benzimidazol-1-yl)carbonyllamino}methyl)piperidin-1-yljmethyl}
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1-{[4-({[(3-isopropyl - 2-0x0- 2, 3-di hydro-1
/ -/-benzi m dazol -1
WO g00paz37onyl ] am no} net hyl ) pi peridi n-1 -yl ] met Pg1/§B2005/001825
cycl obut anecar boxyl i c aci di1and a pharnmaceutically
acceptabl e salt and sol vate thereof. Pharmaceutically
acceptabl e s of a conpound of formula (I) include
°V°'°btlﬁae‘%&‘1°ay"3883ﬁ“ n and base salts (including disalts)
a phariraeewicdlly aGeptablelselt arciotyateditiredfon salts are formed from

a‘?jng %mweéiu'ﬁgnt Wh@*rﬂ@rﬂloh 9?9vf€ie§§l:$rﬁpouﬁ€f AOR kRgréUpoHsigting be

4-{[4- (H€3d%ﬂpm'a%@7°c2a? %\‘FE? é” bsv@n'r’a?éﬂ é!%?ﬂ?"ﬁﬂ@(f@m}%ﬁmﬁlp@e”d'“ -1-ylimethyljt
etrahyd@rBybyedred-carbdxyid aid; edi syl ate, esyl ate, formate,

1-{[4- (héq’?c;o?gpg- -%%? E‘;\?ntrg'l %}éﬁlﬁig?}o?’l-y@éa%ﬁ'{fllﬁﬂﬁoﬁnethyl piperidin-1-yljmethyl}
CyCIOH&mne@Qfmwi*qw chI ori de, hydrobromni de/ brom de,

and abb{éﬂﬁm@bé@ﬂééﬂﬁém&baesau aﬁﬁtsbwéxemeeeofl actate, nalate,

IR aPe U el BRI g o o
1-{[4-({ (B saprapyl->som- 23 é.hycbg-n mbp@@rgldamﬁﬁmagbonyl]amlno}methyl)plpendln 1-yllmethyi}

cyclopgp@,g&g%gﬁ,@ggaogen phosphat e/ di hydr ogen phosphat e,
saccharate, stearate, Succi n%lﬁ tartrate, tosylate

and a ghaymaceufigally ?W&E@?'ﬁ?@f Asplate areofy e base salts are
f @meechbbdimemtivdthe Svattioo iprdvitiesra nompdupst from el areup dersistiph ek
1-{14- é[ﬁ%%db@%ﬁ oa%ﬁj L {dr A H- b@ﬁﬂhﬂbi&lq -yWMW{}m&ﬁWbipﬁﬁdm 1-yljmethyl}

yl'am ne, diolam ne, ‘glycine, Tysin
CYC'OH%H%C@M??W“C%'@I um ne, ol am ne, potassium sodium
1-{[4- (3056 dpyRE-08-ABHdingdro-d Hebahimidated -yhcarteny Emirmimstaypipetidn-1-ylmethyl}

Handbook of Pharmaceutical Salts:
Cydo%%ngéar?&g%ac eI ection, and Use" by Stahl and Wernuth

and a@Wrmyeuv@Hy agsepiableisal andselvaigyhere02) . A
Whéﬁnf&&ﬂféélly%bdp}éb%%@éf@b:bmp&ﬂidtof Rfmda ¢ORg@ienik afid addition and base
be readily prepared by m xi ng together

salts (?85”%“9 gﬁétsi#‘erfg%e conpound of fornmula (1) and the
eitabieeatidardiion sally ascformes frapyacisis mhigh éormTipertaxig) seitsyiamples include

the ao@{a?ec béJabtatk Sehide, Sé’slyléié Qﬁa@&%té?&rﬁ‘dhlaieelﬁ&%ﬁafékulphate borate,

trati re er (]
camsite e, S BB oS et Gl B Ebe. oy,
hexaflisrophosphrte, @behzate, byrirabbbrideschidridedtydnabiomide praneide, hYdTQlOdlde/IOdlde
lsethl&u%[épfg&ggs Qléthat f8ed tgmd{afénm@@(at@He‘iﬁyléufﬁh&@trﬁphthylate 2-napsylate,

vated forns t'erm ' sol vat $
nicotingie, ARG EPHIG BFelf ERIMBge PSP RIS AR IoER" BRI grooen
phospAate dHpcHFdle, Gteatdie siidenete! tadrmaten todylata endtriflumeaeetate salts.

pél'&ﬂgtﬁ%atga%gts% ﬁsaelnlz ?6 @é%ﬁfdﬂ‘i %b?wﬁ% %ﬁﬂhpﬁ%kl@ géﬂse&anfg@'s include the

I's enpl oye
alumlry@moﬁr@mneﬁ@ﬁmzai@emaﬂ@rm mh@lmﬁa@éwqr@&? |d39'a§m?e9w<afkﬁ é/s'"e ‘magnesium,

megluﬁﬁﬂé/ db@mel ﬁbté&@iﬁmr&@fmﬁﬁtrwmétharhlheamdwm’ﬁaltﬁn i ncl ude

%ggfeéﬂetsmlo?ngﬂt%ﬁe | gg%éppélih%rrﬁgcegtgcg%e@g Pr%pertles Selection, and
Use” Iiy28inhl déd chwn@vnewcam/y@nhﬂmt agrerwnwzpwn A pherrgeqsgiicali acceptable

salt ofteh(%nipﬂﬁ(rﬁmf 'fd?tﬂulﬁ"(l?m‘é?ﬂ@ie@&@%r@é@a bR Ab BRI €Slutions of the compound
e ol g e v

collecmjebsﬁltrbtldnmr stapbe hicovedd tiycevaporaton obthe savenb be degsee of ionisation in the
salt mggg‘l#gfrém cé#u?lgtefy%lisgg &Fa1Rbg nGRioRkEKes of the drug

ni n WO or nore organi c and/or inor
J@ﬁﬁ@n@q\mgs Qfitfednvertigy Ry ‘%Xﬁt I8 P MATHRRESA NG S %Yated forms. The term ‘solvate’
is usel BBrefmito dedetida nbleculaomples coninieing @ sorhipdund ottberplventies and one or more

may b [ JE
pharmglccry,uéu\%iaellg %p?ag% Cs, Q{t%’l @é:&:(léss f&s%g%ﬁ@ Sﬁ%nao@e t&ﬂ'lGﬁ)%?atg soémployed
when $2i¢ golieP8i§ Wier.Hal ebI i an (August 1975). Hereinafter all

references to a conpound of fornula (1) include

references to salts, solvates and conpl exes thereof

and to solvates and conpl exes of salts thereof.
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The term "conpound of the invention"” or "conpounds of
the invention" refers to, unless indicated otherw se,
wa2osnpowhd of fornmula (1) as herei nbef ore defPeETB2005/001825

pol ynor phs, prodrugs, and fl2omers thereof (including

optical, geonetric and tautomeric |sorrers) as

herelnaft r def d 1 sotopicall abel ed

ShesPaiFa errieRp caiars R psce el e By Rl TR RIS anc
solvates ehesein thelsbigeht opryaihilizgtion rady um@tm@‘mwh@lsut@ﬁ efdo Pefdy|dgracetone,
de-D | - Thus certain derivatives of conmpounds of formula

) which may have little or no pharnacol gcl . .

69 i g AP LR nEIonREs FomBIR T SR Pege e, Gporhost inclusion

complexdsavhitegh, blaﬂytrasb’e twmembeﬂbnemah/atean)e drud snd host ererpmésant in

stonch&xn’?&tr@%}/hcnwgsté {h‘? n?t% t@C/RIé |h$l¥ded ﬁm & thé)&fug containing two or

eavag eri vatlves are referred to
more arsaﬂ'?)@'wénfug’gamcFWP%Pts|“ﬁ‘fCBr"i?dtbP&ﬁt‘éi?{"‘tnf'?é“%@°'E)Ft°'°h‘°met”° amounts.

The rdalRSY 6&§Jlé§8é’m£&eoéc iowiEed, péhlall?[oﬁtsdd dgsonaisniddayBdr alDelieweffsyich complexes,

ste 0 es (T Higuchi and
SeeMQﬁ”Y@h@é’éF%@ﬁaﬁ‘%:‘% @‘ rtrl ed 's in Drug Design
PerejrmfterallPefersgges 198 Fonipayind pf fgmisc(héncludgegfererggs to salts, solvates and

compla@rﬂ‘f@@cﬁ Whd fb%'oltvﬁ@sc'% &Hp%&és of'gél%dﬁé#&ﬁ in accordance
i nventio

pea PR 5 A AR, R PO 5 3 (YBLEh 97, Jooss nalateo
otherviis#yp@uimplaund bf ommutai(l)eas (eleiniefore definadapelymasples;, predrulas @nhisomers thereof

i86rh hBfeRiafiid8file@%ind Rtopically-labeled
(mclucgr(?g 5;]39%6‘935#1% ik grgdxt’gﬂtgﬁgﬁc &r er%sI ; o gf e SS tc))glc?_l y-labele
compgunﬁagfafaw‘a( Ei sevi er, 1985). Some exanpl es of prodrugs

I AlsaQ@thih GRIBeepevdf the ifvestidnravesd-¢atied ‘prodiugsief thé icdmpdupdseof formula (1).

Thus % hr{%mco%ﬂpa?w%dof Q{m 8%& Forfnlika (fli RIHIE@P{!Q? hé\/ecflﬁl% REXY ﬂ)ﬁa?m?&ﬂo@mal activity

themqeb'pq; @flgynf’ggﬂa nlqtqafgd W@@@ﬁh%({dh b@@pm@gf%‘n%ﬂo?n)é?qqdf of formula (1)
havin ﬁrdﬁsuteh QCRATRR ekdinpM, bl ayditite cldayagenBichidesvativesare@ienled to as

prodr|,|%spI gg@%@k?ra%saog\tcﬁ;n%usg of g}ogr%\% &E? Beel%tmd J\ Hro %?E@E'Bé ﬁovel Delivery

Syste(nEr\o® anmwm@mwes (Teftigrehi and )V el end 1RiorexsriRli Frriers in Drug

DeSIgﬁf Pér?érﬂw Breéd, )I9 <§ 8.3 B RoéhePAhEREY PRErMBESAEH ASS6ciafiin) 0
unc

tﬁg%qr@?lr? gclfcb\tnya%g(g lnyeénﬂ?rb@élnémxa&ple}_&éeprgqucs(ﬂnhreplacmg appropriate
functitnatiies peassntua thi CQrﬁIodﬂuds]Qflfwmula)(l) witlFcartalmenoieties Fwado fose skilled in the

art asr;ﬁ'gl Fe%@ B dél[:r%éﬁsforl SafpeOh U8 ofPidardgDeyfHPBGE8LA (Elsevier, 1985).

es and exanpl es of other prodru types may be
Somer%arﬁa'eﬁs ?fﬂrWé“Qéﬂ'b?Céﬁ’éﬁT‘iedW@dher'l%Ye@P‘éHﬁcé *Finally,
(i) whér@rtﬁe’adommmm tondala (f cdneainsid aarkokylic aeigt fmhumaley ves act as

(- CO(QIfI) ??{ Mt!?e #%&%&a@&ﬂ@;&iéﬂ%eﬂf ofil‘%[jﬁb“o@er{\bl (CC@HQIQHndS

(i) wosse mcwm@d om0 ot pacnoncona: GreeUmbe o ceer threc, for
examMé %ﬁa@rrfeﬁfm Henydiebers Wil -&.)alkanogloninadtiys aadr al kenyl or
(iii) wléef%slﬁ%lg@p@n oP W%uljaq&)ﬁ‘?n{a{nls% ?’}ngfytorr Q&%néa% a%g}unbtﬁﬁm (SNHZ or -NHR

ound cont a
whereeXRanp| &1), an kaetide direrenti fiar qmwporre@lapemeomf iope n@yi et hydrogens with
) ric isomerism ('tautorerism) can occur. It
(C1CP%ﬁ%R§E that a single conpound may exhibit nore tha

ieihenpemples of SeRSPTISRHITUE IMFEERICAIE Hthine ﬁ%e@atgﬁéafawes and examples
of othbhﬂodﬂ[@@ﬁébtmé)fbéﬁf&iridc?rﬂthéra&w@héntlﬁieerrﬁaiesm’er s, geonetric

[ and t au

F(quﬂg |cgrtacr] tjompoHr& ormul% Q%@(}\{Jﬂ%ﬂ&%&ﬁ %%@ I?)}ﬁbgg%o gf oth?{ compounds of
formugen®. t ype of isonerism and mixtures of one or nore

t('ﬂﬁﬁp%grflds offorfulh [IFdoHBREhgdng offbid a@ héthi©brisdn dishecam@kistas two or

erein the counterlog hs cal Ly act for .

more igiasPaers N PAPBPPA o PRI L2 p AL B! orplRprytone arous, geometri

cis/tradis ZOTIVE) jsoblerstzge pasaible. WherBltheamogippiindesontains, for example, a keto or oxime group
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Cs/trans isomers may be separated by conventi onal

techni ques well known to those skilled in the art, for
wex@sptIF18 chr omat ography and fracti onal PCT/IB2005/001825

crystallization. Conventiohdl techniques for the

preparation/isolation of | ndi vi dual enant| Oners

i ncl ude chiral synthesis froma suitab

oran EE TPl P S RPBERTT | PURTB T HE PREEAED B T O  plgole compound

may exldisiemere éhanfona typa bt isamerider i vati ve) using, for exanpl e,

ﬁ&uﬁ@é w#t’H.ug!HF QECE)%%WhS p*e'sQrH '|r1q/eﬁ7tm1 %F@Jllggsfr e(sHEécﬁ;r)etrlc isomers and

ternative race (o racem C%i@ ecur 1)1 ¢
tautoniglg fqses PR R EPH P &f@ﬂi?&'bmcedwgf?fe%qur‘g}s {oftipg more than one type o
isomefSAY AikturbO6f oX anfpbre thepsvf.allsodiuhlded are, acidradtiien ardsse salts wherein the
wher e t.h fo l B -tart
count%rlroﬁ bsac?ﬁl%a(ﬁ%%@&?ﬁ%gﬁﬂélg,iI%ragpré{e%r (.el))s?‘écﬂtrgdseﬂfca?y? g?aﬁ:rk:p‘ijéaCI artrate or
DL-argining.- phenyl et hyl ami ne. The resulting di astereoneric

Wistthdns %oﬁiebé Ry b‘é%@?drétb@ﬂy wv&hlb@arwcﬁ@q@@ eIl RiVnQs those skilled in the

fractjo st al ation_an or both of the
art, foﬁ?)ﬁ’g’lp% '315? %ﬂ%?@y@%(;%ﬁn?re%crly d 'ﬁt'g%orrespondl ng pure
Eoaventiorable¢iwiquby fontha meeparstion/ikeiation of ipdividuat pnandemers inslgge chiral

synthd¥i ifofl a &fﬁQfﬂé’Hﬁlféﬁly reth&quBN&médo@ﬂor{ &b r6kdnf=d (or the racemate of a salt or
precursors thereo

ta
derivalye] HEITG A SR yh@% Ppeﬁ@asweb’qwi@m&t%ﬂﬁpaﬁﬁ?%R aphy,
tAtinaiielyythékc&nate (or ama@syjapredursor) mayieneaotedhwith arpyltablecoptically active

comp&ﬂ@sfgr &gﬂﬁfesér{ Q&)hglf ordin Wedéaggﬁlﬁgfg ﬂwe JoMer&'ﬁlolf %rrﬁtﬁ@fl?&ﬁtams an acidic

exane cont al n| ng to % i Sopro
or baww?letmnfc'ﬂ PHPFSS Ste! azd%ta"aﬁed P bﬁﬁ‘%‘y'ﬁwy'e%”SfT*}Eﬁesu"'"g diastereomeric
mixtuidlnkaylbaEbeRated hpéheathdtygrébhy Undforeftasydnandrystalliz&imn eed bnaeri both of the

dlaste§0|somgrsec|oH\%HSd %ftﬁeoé r%ﬁ[%olaﬁl ur'e %Hﬁﬂ.o%@ %? fhean weII known to a skilled

I'SOmeric cong ate
persogonventi onal techni ques known to those skill ed | n the

éUrﬁral coﬁus&ndé Gfrth@hﬁaéﬁﬂbre(and Shirr ;ﬁéﬁjﬂ.ﬁji’@ Bbreyr) by 6F gasihed in

enantBanE%qﬂ)( enrﬁo%qupfnbﬁsmgnc@f naa cégr%ﬂ%%; 't IXIgLeé(u ‘on %R ??%nmem:eresm with a
mobil@pitsp tersisting @‘@trwpmmbdrytype@iblhpetane:@ﬁpmmd@n@m"fgdiomﬁ tg 50%

|soprc{pbﬂol Waﬁ)} fon? P € 50%, 'R ﬁ'orﬁb%@% 3 £h SIRMNASE GplXiyaL. BFBiethylamine.
the sa but an atom c mass or

C°”°‘?Pé’§§°”rﬂ1 Hs&uaf ?@@Péﬂﬁ%%ﬁo ¥eat o ¢ nass or nass
rateraisomesic adrigionfecatescmayrbersaparated bsampitiesal tsichnigues dspeyen to those skilled

in the%Hl ts@tp lfo¢ k& rPc+ n%lar\éﬁéh%ﬁus'tr? of (Br?a&@&@rﬂbmﬂas o, EtLSiel (Wlley, Ng,w York,

on I e I sotopes of hydrogen, such as
1994)3H car bon, such as 11C, 13C and 14C, chl ori ne, such
e PrEsknt u‘fvbht[bh Ilrf¢ﬁlde§ajtﬂh|amcé¢&ﬁallyl aockptede isaiapicalysladdldd compounds of

formu%rm ré%%ln ops 8F &8%%5@85% Eeg (ﬂ'@\l é%]‘QS @:%Ng t@%%rbtongé‘ fnber, but an

O rus,
atomls mammmasg Dembes gliffgrsat fr%reﬁhﬁ aﬁom'q fgﬁS@p M@ MUnbeRsyRlydpHnd in nature.
GEOERPES Gﬁsdﬁfpeﬁ Gwﬁblleaor(ldc)usnoﬁ o th@&ﬂ:ﬁﬁbhﬁds df eSievention include isotopes of

cor tive is | 36
hydro@?'b@”‘% ?‘3 Jgg?rS%'} 8”%?\ ss@:e g ?I‘I b r'o%%g %17 qu ine. such as °F,
iodine; suth@a (Tliane ‘Tisoitregsassuch ps 1N@nd "Neoxyge, suah@s ¢4 b@nansﬂ O phosphorus,

such hs ®p, aﬂ,&lgﬂpr@p eu@\agstsfg:ul arly useful for this pur pose [ n

Vi ew 0 ncor ti on and re

e Blseimhieals SRt oot o aa g By Sl Bt B R Eo =
radiodibtive iestopenpreiuseful iRdiug emdjorafifstratd tssﬁcmtnbutlmlaﬁm@u“fhed adioactive isotopes
tritiun?ge\,{ aﬂté?% ?rb'eﬁ 34161 P did %ﬁl&faﬁﬁ‘hﬁegul ?@Etﬁsbﬂrbd%e W dritfetease of

i ncreased VI VO fe or reduced
'nCOFRﬂ’b%'a@é"drréa@M "peans Rt detecliP hence may be preferred in
SUBEtit@ioh it REARE REtofeHxtith hsiddutaniumy itd) 219,asayt afford certaib therapeutic

advaqt%;oe%gs t r%ﬁoﬁﬁ_legt%r %&tgqollgf §J: bl|ltg 5(9 ?%E;i_lg: %N:r%ag@@gblﬁlo lﬁﬁlﬂlfb’ |or reduced

dosagsxagHirainAg)s.c0p Sercateaybe @eq&riﬂd 'rb%%mﬁfﬁwstances
| sot opi cal | y-1 abel ed conmpounds of fornula (1) can
general ly be prepared by conventional techni ques
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known to those skilled in the art or by processes

anal ogous to those described in the acconpanyi ng
wEx@ankEss and Preparati ons using an appropri at BCT/IB2005/001825

i sotopically-Iabel ed reagefds in place of the

non | abel ed reagent previously enpl oyed. Al of the

onpounds_of the f 18 a\b
St e Resleen PR ek SuEB, 3 TerRate s B in Positon
Emissioe Tapug@phyoP EM hetudigecfor éxaminngtshibsitedreeapior bexsll_pam?yt he
i ouP‘Bglgqab%%ﬁtcbmBmfi‘lggjoftf&ﬁlu@r(ﬁ IR %énb%ﬂysbesﬁﬁﬁdré!fby @hvdAlonal techniques

frcations thereof E ent |nv2t|on .
knownp 195 SHiGHITEIEE &% OTPTeTESes ENAIRINS By s leecrpe B egompanying
Exampflé& and W@J@Fétlﬁ@; dsihg sa@ppopiutsisatbpially-rabklad (dayents in place of the non-labeled

y novel internmedi ates used therein.
reage@ﬁe‘"oufﬂy@ﬁ?ﬁg& s The conpounds of the present

At oithe cammpotreds db theferaylar(B gambe RIerazpd tthe prpcqsiutse descaiged in the general
methowé?br‘eséﬁmavwémwr by e sﬁé&ﬂé&ﬁ&ﬁdde destfibaO PR EXEBples sddibrsand the

M e N T
one opmap af thésegmooe$ses danpopari tod canmopmndszpf {omula %mﬁggguo@o any novel

intermbMEQUGE Ghdrdih Ust rate the preparation of various
Internmedi ates. Unl ess otherw se indicated, Rl, R2, R3,
mand A in the foll ow ng l\/bt hods are as defl ned above

Generdil$@nth@fsm " pr ot ecti ng group”, as used hereinafter,

nme |
e PR B S B ot e
e

or
for themienmcatipn ot e wpungs gt Blspee rs@ﬁamsl@@s |Sh°"m'65@69'|°%‘9é4‘?&?ﬁ§ A toG.
' nTg. ﬂ)ﬁ%‘/lﬁg Iﬁé!tﬂ&l%%én‘é Bﬁﬁhsﬁrﬁ@ tI*éVperathonGBﬁ%ﬂ@o@{ds @f formula (1). Methods

g% % é arting materials in
c th“’PWéGf'Hth% ﬁﬁreﬁérﬁté‘?”aq "%r ' fWé%’@% ?ntﬁsy be comercial ly
av dinleaddtreraise olotcaten,aRl, BY RE omerehd in divedfbliominolidrizodk ats/as defined above.

The tekﬁ gﬁr&ealﬁp Ig éﬁlg b@uéela %et%'i‘riaf(tersc’rHQJhs%%i%ipﬁ%ky%ia%ﬂéjpro@gctmg group

which ifj sglecied fipadyriel er%h caPexy 4 ABINH Y oleGUR9 LR ‘g?swed in Protective Groups
in Or, éﬁif; s r&m& ediet YOI WAGTdehs et 4/) (UshiniVeiteg & Sohe, 198@)pAlr sirtingmaterials in the

fO||OWIRg gﬁf syé q%%es %a)gl?% (!EHJ r&%% ‘ave(ﬂglglé ))r Abﬁbu@%%g%br?/@nt%?l?%ods known to

ve OI‘
those skijed®) thRart, sugihag Birppean Jpunal ofMedigina) Che els {2y BgPLg77 and the

disclodU?&s dr@hi¥h aFéaﬁ&QﬁbYatéH lwrﬁﬁby%r@fceup as used herein,
signifies a protecting group capable of bei ng cl eaved
by chem cal neans, such as hydrogenol ysis, hydrolysis,
Methadl &ct r ol ysis or photol ysis, and such
Car‘l’h@)ﬂMstperté%ttﬁé;&bMat%%H&ﬁnp%ﬁ&isdﬁﬁﬁrﬁul@@ﬂ in Protective
Groups in Organic Synthesis edited by T.W G eeneet
gn /th Wley & Sons, 1999). Typi cal

Lm%r”ﬁvxy protecting groups include, buf are get linited

to: methoxy, ethoxy, f-butyloxy, meth

Z,Rh-t richl oroet #ex§! benzyl oxy di lﬂ,en%y@

oxy. O these oups, f- buty N rret hoxy or

ethgty i s pref aNe€ }ngpAl Inth|SRétep t he
desired conpound of rmgea (1) of the prékent
invention is prepare b@/ car bonyl ati on of the conpound
of formula (11) with the conpound of formula (I11).
The corrpound of formiMh (11) is comercially

av i kel d& Sc-ﬁgﬁle GOEP QUEPChs Qbfire@ bdVe@r & blol ofG@thulRec(=0)-R?, wherein R* is

prepared according to Method C set forth bel ow.
a carboxy-protecting group.

The term “carboxy-protecting group”, as used herein, signifies a protecting group capable of
being cleaved by chemical means, such as hydrogenolysis, hydrolysis, electrolysis or photolysis, and such
carboxy-protecting groups are described in Protective Groups in Organic Synthesis edited by T. W. Greene
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The reaction is normally and preferably effected in
the presence of solvent. There is no particul ar
WO e®bn218 on on the nature of the solvent to bECT/IB2005/001825

enpl oyed, provided that it1%as no adverse effect on

the reaction or the reagents involved and that it can
ot s S 5P 36 S B0 R e T 2 h G pSPLIR e s ooy
ethoxyhsdutyissp atetitbxiry etheya2, b dirchlomethioxia berayloky, dipamginiethony, trimethylsilyloxy,

| f RbLAGRILRY ARIRRGh

- O | thoxy or ethoxy is preferred.
tbmyk%?'ﬁ{-ﬂg%@ﬁ%%%rg‘e@%lgﬁg ar o@rrér;rt ng hygl ogareboor)rqs/ suc% p
Step Ahenzene, tol uene and nitrobenzene; ethers, such as

di ptihy btegttheedasiret ¢oppRUf For@ula ¢l of thepresdny tivation amprepackd by

ot g AR i FRNL 1 98 Epouna o
formuld (10 I Qorrmeeqlaﬂaﬁeallﬁ@e prTéTPéPmEQde PhHemlg %")ICP'RE‘?/\PF%ar%aCCWd'”Q to
MethoB @l oM Bdiow.est 1 iction on the nature of the

ggrﬁl?ﬁ?rg | %ﬁ l§n r a%r?/ gé‘i@?f fﬂ%gl gegecﬂ in ghecparles% cey of%‘ell/%rg l'lﬁgr%rg no particular
restrictitsenth tlmemaiure Bkthepdlemt pfbesmployed ptoavidgd ﬁrtat |h@asag@qye§se effect on the

reactrdnrb‘r khléqgageptg'inval(/@d Q\Qitthét it Tl @igsd\)@ re Bnts 't #3236 Some extent. Examples of

tive such ||mdzole
sulabiisplyp AR BGHEOTP! KE9e PSRBT ERRA NYPo By S5 PR o Smethare,
chlorofff, cérboh tetragtie g land h2ekoblometabe aramadia hydiergrbons, such as benzene,

toluene f“f?gb%g%%e &herd, t%ﬁc?‘nea\s cﬂ’ethl E%&E&EQ&Bpﬁ%QI @fréﬁy%hﬁ"ad &hd dioxane;

and amrgﬁsg §u%¢asthéﬂﬁ@pe§1yﬁerg{§1?nrr]d§%@d N{\é-drmeg‘@ﬁ%géargr\égéf trB-;ﬁe sgvents
dichlofoRiEPRA&s Breferfed. NOt critical to the invention. The
£ ;g@%%gs g%\/\rn?e%r(r:ot palt ultarg Jeg f&t@h Wk ﬁ're\Ma!ut‘e 5‘} et%gooﬂ P%U&ns used, and any

e sol vent,
carbornyietiog awlntscommnm\r@ﬁd injreacgjenseaf Hiis typey m%e%e'h'\}?@ms%*ﬂef? ‘0 Examp'es of

such c%ﬂi’oﬁMatPr@te SEInEI6RS but%ﬂa rf'rHt Irrﬂrtddﬂml"raﬁéio% @rivéitive Buchlze W N~
carboqy&ﬂ@tdiaacﬁ &38) glclilgrog)gp ewc&r as)‘;rrchl{g g'r ?&lorgfom*atr'e and 4-nitrophenyl

chlorofctrodtorigea; and ablhqsger‘weof hasst 410#09@11?]55611@%@8@@9@ ged.
nathL &a0on hEta Sé E‘Iééé (Wgr ARI8 FrRk of t@r‘ﬂge@@rrééeélﬁ tﬁﬁf&b@%ﬁdactron

However, provi e reaction IS

temperaters st efiFaP B8 PG nTéne&ﬂfrfr%qé%aca%wpefat”beer'ﬁ GEPERS Upon sueh
factord aie Adtoretof the BbInert emd the stdvtingtmaerialsotogevear, lil gansiahitlisconvenient to
carry g’%{ B?aec&%l i 2 tgﬁ%eggtﬁr% HRGH G &P aYSLétoaabgﬁtolléﬁ%pfl'hé ﬁ’rﬁmgqarred for the

rotection reaction wl
reactigy| aCRIep \@afr\wéeéx» cgpasdjgs OTFIZGY e PEFPIY e Eracian Beeye and the
naturedt il dtarfy nlatdials@Gnaeoigert emplbyed. Rowdves providedhatipe reaption is effected
ani c nt.hesi s,. 3 i
o 8o AR ShmtEao Rk P B a5 o
usuallf sliffieeni ng exenplifies a typical reaction involving the

Pr @ 6 bAJAGvHaFeORp |sfargbwpydf forrme -clepy-rt, ﬂetdepmtdcmbacﬁnn Wil follow to

il S 5tFa oA BoTRAST 5 Oy e L v BfeePb BP 8 Eftive oroups i
OrgantaSynthesie3694463,4 1199k tite dissloperesefpthish ek ingarenrateidbierein &y refgrence. The
folIow'ﬂgvo érﬁé%vaetpﬁ@al edabfumtinvelVin gr}% gr&t8&ihh §Rupk- bﬁtiﬂe r eagent S

hat It can diss

! 0 TopHEPreRTiEnfoecioRdnpTBENGTS B N SIoCB pdhe erahEs Sgaivent There s
no paRitililaraégricfion or thenatad df tie shizérd ¢retreadnadoyley,chravided e & hasnecddverse effect
on the r%%c%ir? hl tﬁé pe%?é et oeﬁ'] ved2h® {h%f |95éﬁ‘drsga{/<pr%ggén%t raﬁ@éklt R dofh@ extent.

ane; aronmati c dr ocar bons

Examplge ff suitebiscsolene incluge. @éh%e aﬁdmﬁ?q‘ wdk?é?gfeﬂ%d hygfocpigus, such as
dichlofdPheliRiE SohioRAdreg enBdneetrdeiiarideCa b prdichidreetinef andreematid hgdrocarbons,
such 5TRLEEEC bl S 3o BReh o ekt bl B BEARERGR oo roerc

on Thiadepreteciior rezttiantiecaidgddsit in Mresan@ o 5y agi¢: |Td‘e'2?d?r'ﬂ‘ﬁms9 no particular

used in reactions of this type may equally be used

here. Exanpl es of such acids include, but are not

limted to: acids, such as hydrochloric acid, acetic

acid p-toluenesulfonic acid or trifluoroacetic acid.

CI these trlfluoroacetlc acrd |s preferred The

. .
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| i kewi se no particular restriction on the nature of
the radi cal scavenger used, and any radi cal scavenger
w@oroned7y8 used in reactions of this type nmay ePCEIB203/®1825

used here. Exanpl es of such6radi cal scavengers

incI ude, but are not limted to: HBr,
concfes by o Ve S5k S AP b b g g e o
equallg e usealterep Exapeplesad such asidel inciuden gt avé nQ"é‘l’ﬁ!S@Q‘ tat Qﬂ'déssucb ﬁéi hydrochloric
acid, JcEf?c é%oﬁ)‘éfoﬁx@nésﬁ%ﬁd Y dr FRGEAEHE &id. ©f BRbe, @r{ﬂh&r’oﬁéﬂtrc E(Qd |s preferred

nti1on preferred reactlonterrpwg Th
de pBnEeRIRATOR (ReRIN A0V GP SIS P HEPEPRNEHT ¢ 'cg'oﬁceveeﬁgef ere is
likewist T dahEulSrt rasttictiog onmtiie@biued o thehladien) ecavenger gesdearal gny radicakscavenger

commor‘ﬂnvs(:“eréiI if i d UB gﬁ@g ¥y88 H%g%{i\?al%@%@e’dq’r@reaﬁxa@m%&w @Lﬁcﬂtréﬁl@al | scavengers

F¥Om & rmres\? erab ¥|
includethwitiare @oidintited ik o BT, Siowthyisatfxide PREHoldakiSHre @ thspe ( EaCHz)aS'H is
preferre@actl on may al so vary w dely, dependr ng on many

ors, t he t r
nat h? gepg?te(grﬂré e#té ﬂ&%ﬁﬁ?%er c|>vae % ng% g (%I stgn{agra up{‘sband C}he precise
reacti¢iolemp@aturegs oaticonal tprmtm\teh‘@nr Erecnrpigied reagtion &mpééﬁttﬁﬁ M’é‘rdepend upon
such f%&@rs 218 ﬁ\fe%ﬁfu?éjofmlvéhtoé?ﬁ tr%l'gtérhrlbqﬁlaté\%V ﬂowél/ep @7 dePBraRft is convenient to

rom abgut m nut es

carry i gpé?%?&?@/at@rtswr%{%{?t°f o 8@?“ P%C t&@@&‘fﬁ B0y gfecprefegply from about 0°C
to abduSEMC] Thedirfefrequired fde theoehcBorilhaysaléd Vanswidely, @spending on many factors,
notab?lﬁeﬁ%@% eraﬁpéérﬁitthé)ﬁ'atﬁ’rfe of HE sfgﬁﬁ%ﬁ\%@rrﬁlg Wmnpém loyed. However,

tion eact i S
provice i} e gasci' FERHOH RS RS PEe LT GU JRShaE g, R geiod f from about
5 min@eSWRboud24 ihburé) mare geferaptrarbaboat Dhoua o abloltyd4doarsgwith ugually suffice.
having from1 to 3 carbon atons, said al kyl ene group
bei ng unsubstituted or substituted with 1 to 4
MethedBst it uents i ndependently sel ected fromthe group

CORBisFlubtfestdn dteMalivePrdpartiondf i dedIrddydongpoondof Famula ).
Reacﬂf” l% emlBto 4 carbon atons, a hydroxy-al kyl group havi ng
carbon atons and an al koxy-al kyl group having 2
to 6 carbon atoms, wherein 2 of said spybstituents may
optqg onal I%/ be taken t oget her w @ eRca bon at on(s)
f or pra 3Vtlo )} nmenbered ring; M | ogen atom
5'3 Nodi nS'®®m a Nk a bromi ne
he term "am no- prot Poup as used
herigi n, signi-fies a protecting gr oup capabl e of
beﬂrgcl,g ved by chem cal neans, such
hydrogenolysrs hydrol ysi s, eIectronsrs or
phot ol ysi s. and such am no-protecting groups are
described in Protective Goupg in Oganic Synthesis

edited by T.W Greenee nWIey&Sons
1999)stepBepi cal NOt e}c/t\@‘sgr@ups i ncl ude, but
a;(e o T(S telgst engs & C=0) CH3( C=0O -
martyl g e \hi/l si | but yl di phenyl si I yl,
yI oxycarQpny! and &' but hoxycar bonyl . O these
ups f - but hoxycarbonyl {5 preferred. Step B1 In

t h'lﬁ‘ Réétﬁ&{ Séﬂtéﬁre@ quégjdéﬁﬁecf :'SHO%J'I:%?1 |s(a\£)arm|$o FroR Bty REbubyA® is A as
rotecti on of

defrn%,ﬂbeﬂe ag% e?ﬁ gBlZI:H' réadlngffrBrpnqg gﬁﬁrbgn atB(jns saﬁ&ll&’eﬁ@ group being
unsulsstithiel ar sutbstitttad it & foot subetifudnts indsphsignily etected ffrem the group consisting of a
halogqu StBiﬁf A 4 dé Igﬁgrgfrp ﬁ%g‘ﬁ? Q@ar‘%n BRI @Rydfkdx)- afkf/l%muﬁ havrng 1 to 4 carbon

. depr ot ect | gn
atomganglapiatkew-FIk lr@t'%harvrrsf g6 Wfb@ ABTS Weren 2 °f[5ﬁig‘§rt?3wrf\‘}%may optionally
be takeh@sthef WitHIhe aarben MByrmshiesn & 3 tel®@membared (i) 889 X js 4 Hatogen atom such as
| osur, 0 ' orporated herein by
an 'oqﬁje g?nénac%'%n gtom %Ig\ﬂ%’% ééé;(}g lifies pi cal met hod
| Ve ermgamine-PatestirtarRy egwéerggﬁere"wtmtfjﬂ% Biiols6Hig groupifgpable of being
reaction is normally and preferably effected in the
presence of solvent. There is no particul ar
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restriction on the nature of the solvent to be
enpl oyed, provided that it has no adverse effect on
wo b@snzxiet i on or the reagents invol ved and t haPCT/1B20@¥001825

di ssol ve reagents, at |least7to sone extent. Exanples

of suitable solvents i ncl ude, but are not limted to:

hal ogenated h carb such as dic ronethﬁqe .
cleaveg l'?IVS %:Flgﬁl Fﬂea ﬁstl’lél?lp%ﬂlplﬂf Iha olgﬂa e ec rolysis or photolysis.and such
aminobrdedihg froopsceed h&sn@ed&nﬂro&lcwlﬁrb@ns irs Qudania Syntbediregtied by T. W. Greene
etal. (%I‘{HEW %E/ & ébrnF l Ty, %apa{rﬂmwieclﬁg%r&ﬁg fBRke, b art R&FiMited to, benzyl,

l s are eaction |
CHAOUGTRN GUASTON hbtttsfa@mwg@h R, DG AN
t-buth@gtibonyN ©F BedeSgrbupk ertiusexytarbpayl tsiptefbraad. r est ri cti on on
the nature of the acids used, and any acid conmonly
used in reactions of this type may equally be used
Step er e. Exanpl es of such acids include, but are not

l'i tﬁl? dteh Qhe éﬁhﬁéﬁnd &u&hu@qvhy BrepsrBl By ihe dagrbidctiodlof the compound of
oac

o RS it LB L0 8L s
the prepmregjen offthe exmpenEt of famuladgh tiom reoppeund séforrewe (1i)-diis deprotection method
is des&r%@?ﬁmro@a‘rl b§ TI\§, GY8EneCdtlal | Q%te&tlaebb’&: 3 m\@ﬁém@ﬁynt/ﬂé@@ 494-653, (1999)],

erred feaction tenpera I
the iy of WIS ERRINFRIRASRIEY Bl RéresPYgEnTe 1 Bl iR Y 7 goel method
mvolvuﬁ@therprcﬂécmng loweserthoxyaartgeyieral , it is convenient to

Eﬁ%/ regH['gm'i%irB%Ig%M ?ﬂgfe?éblyaefﬂéag@ﬁrﬂ?é Héé%n@é oflsbI&AL. aﬁl@#étls no particular

ti'me required for the react]
rstrioaty TN BRRIo) DRFOIEY 0 ReTRARIPH RS ¢ FasCTociiLeros etocton the
reactncﬁfﬂra’@ r¥adeh® ufv@&éd amhétetmane ﬂﬁthe&e&gedtsI déeantctd soree eftertt Hixamples of

smtab% 38 Q %clgﬁt f‘ci‘otm dstgI a?%mlelﬂ%gg'bo %}4 %5 dlchloromethane

e reac | on I
chloromrrefc@rboedet@gmimqeuaaﬁé 2esliphlorasianesng alcohplsy éll*qh@a ”E?FhaPP'o?H‘a”O'

propaﬁ’JP %ro&anm dne bB@ndl Q)ﬂk&ﬁtsolgfhtsh @!dbmls b blefensual |y
S Ste

f or [;]%[egcttop)ls agrleéroggg &r%s?n?eﬁdé cess mounnt %f%ﬁl a%'&pﬂ#é?eidlﬁ ﬂkewse no
particdarpaiiction of thé oatime| of the\dpidp usqdaareicanagmdl e@nmprme'eﬁeﬂm rspetigns of this type
may e@haély\% LibbdtHefe. ERUMNNY s@dh dcRIS Héluge, GM are A6t liRMted f3€acids, such as

g o oo CE ok Mooy oy & Rl oMl @
C 0Tpé reagtionichin také placsoovenaiwide odngk of temberailkés; anfiiiee precise reaction
temperaqa%tié &Qcﬁt?al%’{hgﬂ"v@ﬁoﬁh @F@ér%’d%’éc\/ orﬁtfafnﬁ&rtaﬁﬂe Wil dddd8d upon such

no ar C ar
factor? 'e%w Petirehthgsolvent, %Sﬁﬁﬁséa%#gsff‘ﬁ%f ialsy l"9‘lfé?ﬁlér fnepgral, it is convenient to
carry @H}ﬂ%eqy@ﬂon araqumﬂ@&uﬁerwtrom abfLa8°C11d aho e DGE. Tid tinad required for the

reactl%ﬂ mgyoﬁ]qéac)c\}alryoﬁl dgibe%d nS?g ?n%{‘u? abtrcw }16{% tﬂ@ ﬁea‘;@e%ﬁr&% and the

Peagef
natureydf they startisl reatgrmlwﬁtsglvmﬁ emelazed Hewevgr ew@%d ihetine esgctiop is effected
underd@ BEBNEE @RI RGIREDADATe, aPéfidtl GFFrom about 5 minutes to about 24 hours, will
di chl or onet hane, chl orof orm carbon tetrachl ori de and
usually s&ffiGe 1| or oet hane: ethers, such as diethyl ether,
di i sopropyl ether, tetrahydrofuran and di oxane;
Step Bdrvi nes, such as L/-nethyl norpholine, triethylanne,

tr llm@%}épatﬂb A6sired Eérh;sauudi affbrifila (Wi 5oty ted toubingi(BB-a) of the

compg@%%&o %&) Sgpgrgfl ﬁ%desg&elay %88 E wa!1 Gle 'compound of formula (VI) or by the
reducmeranmtatudm (B2py of e pempaund Qf/formuwe(t/hwlﬂdhe correunthef foumia (V).

(Bz-apéoﬁbll?l)ﬁlmﬂm%%mﬂaﬁd -m“ a(\;‘;UCh as
LLr-dimethylTo / /| v-di meth

Tpﬁ g\@étlonLg nq_mala'laﬁgpmrzptm ?F&Fﬁegj o th presenge glfcs%Fvgrm 'H1eei'e is no particular
restndtlbn orethb yihtpieraf tleisdivere ta Ise gondyed,rpealidedttet it Basota agiverisg effect on the
reactlﬁgrﬁir tﬁeergaé)e%s IJ‘I\E)W%Q EndPth&S&3hG glsgélveareg’é?eﬁfs atTJbg{ 6 sbrie extent Examples of

ar restriction on the nature
swtabterﬁ@lve@tg @cku%@ut i) aotawe%*as'@'%smﬁﬂwwr%é@% ?PCPé‘aélcP‘Brr?g‘e‘ha”e
of this type nmay equally be used here. Exanples of
such bases include, but are not Iimted to: am nes,
such as L/-nethyl norpholine, triethylam ne,
trlpropylan1ne tributylanine, di i sopropyl et hyl am ne,
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pyridi ne, 4-pyrrolidinopyridine, picoline,
4-(L/, L/ -di met hyl am no) pyri di ne,
WQ@2@5d23718 but yl ) - 4- met hyl pyri di ne, qui nol i ne, PCT/IB2005/001825
L/, L/-di methylaniline, L/,18-diethylaniline, 1,5-
di azabi cycl 0[4 3. 0] non- 5- ene (DBN)

chlorof:lf'mg1 %Ifbgg gegl!ag dg%gdi d}}cﬁ IPS, a|7 Dﬁg%? ag dleltfpll ?ther dn?o&ropyl ether,
tetrahyuyaforianl esq dlsxaoéc amsndsj suah asrViedmirdespholiog |trmﬂwlayrmq tiigrogylamine,
trlbuty%%d‘%sg IS?}gb;E% t Cﬁﬁrﬁne @l@ﬁzlcﬁbkﬁérﬁmm%th@ KM ety hrdldine, pyridine,

, sodi um et hoxi d
4- pyreoligipapyridinge N.N-gimetpyarilinegnd %r"d?ﬂwa@t' ﬁ?naaaﬁ?f!é’e? guch as
N,N- diafeafywrmedude“éhe NiNedigieihgincatamidé. aK ¢hepé, A\ K-dinedirylfermaimitie or

N_metbe}%gm“&nelg lrg[;)eglreé\tures and the precise reaction
tur not critical to the invention. The

pr @hereaetipn nSecacrteﬂ OHt ip terpEIsaRGeraba Rpser TRs Bkewipstp RetficHar restriction on

the nat A€ bIARSHAS ubdie aﬁlﬁér{yrbﬁs@éonﬁd‘ikﬁﬂ)&%b& Ritbactiomscbf tHictysd may équglly be used
ener

g M T T
triethyG@ @, gipepyearning, 2@ lanTihes dt‘ﬁoﬁ@pylétljﬂam'é@ digyglohexgampg dy-metylpiperidine,
pyrldlrmix -p &l@lnyﬁlb{me\!\”pﬁgiﬁég 4- @@N@Tﬁ’étﬁkﬂbn‘ﬂﬁb) e BEHQISyl)-4-methylpyridine,

R SR S W
1,4-digabieidgzi2 Ploettnd (DABCS)abd ©f-diagahidytlelStdciundactéene mBU) alkali metal
hydnd@%%tl?{ ésqﬂ”nuﬁﬁ’ H);Urlﬁé %Ba’igﬂ lﬁﬁ/&rld@%ﬁd BRRIM Iﬂ/dﬁ&r hﬁ’éjall@‘;h rhdt& Blkoxides, such

)
as sodjym friefsexidg, Bzd'wr eﬂ‘%% PPGESI AR ﬁtﬁ%ﬁ?q%“m "i“ﬁv?éa P'&&E%P’G‘?W'%“‘“e 'S

preferfe@l mal |y and preferably effected in the presence of

S O|T¥|g Petac on cﬁrﬁ %ké ﬁla& \BF& %dgll%r%% of @ﬁ\h@ﬂaﬁl‘éso chg {:r}éase reaction

natu rovi
tempm@tsrenmmgm@alé@theﬂrwe@pn GHheTRieT A AeaRHe B b depene §P°" such

factors BY @b Yi8@ref thetsBRént) dnd Whtﬁlri‘gﬁrﬁét&rﬁlsf Bla@évt, i genbral, @dsdonvenient to

carry B"ﬁlihea{?%d'ﬂ'b?t qqﬁm?rgtagp 06 ?rorﬂ gF)ouSE gl}% @ eaggﬁﬁ g{) g:gg&%%rhé;r%hﬁﬂﬁ for the
reactiarsmely @$d \@rowige!i alargndinblon mﬁbfamorSe mtmhth@ eaectirHippperafure and the
natur@&‘ihe]stﬁflﬁ RRLALGHIRBNE eRbRFES Howeveh pﬂﬁldga elhiié redblitlis effected

i e Lo Ao P g 5 s

usuallpsofp@nol , 2- propanol and but anol; acetic acid; and
B2-bYRkSdive ShinkiRfS€ sol vent's, hal ogenat ed hydrocarbons are
n‘e reaction is carried out in tfh resence .

of The feealRbiinepT Rl GEH Preterpid efepied I ReRPeon 8l HYPRY Tieis no particulr
restrld’u61$ bri ih6 nbtQRe o thetsbiRer &d by @mmdyet feovided tieit i fas meayivarse effect on the
reactl?n or qli]e r%ggen@va VSSI Qr% tﬂgt if c%ﬁ%%@élvelcr@g&%@ At Iéé%?ﬂ sbie extent. Examples of

suitabieeivghts nclytle, st n@tdvmateciﬂg faeécwgacﬁ?g hWtqca@ens B‘ﬂﬁh aérdé’hﬁwethane
chlordfrif, E#Qodt&racﬁl@ﬁﬁéﬁﬁbh@@&iﬂ’dﬂéétme &ieai$, $0th as diethyl ether, diisopropy! ether,

dlmetF%%gtEane %E Lﬁ?rg% g o?cgrlﬂ)eg Ia %ﬁoijs?gf %Ixﬁgﬂ{aggygﬁéngﬁpn?%nol 2-propanol
and bgaaei dcetc asfd; amat@dﬁafcihm splefa@j% ﬂ?ﬁlogwtﬁdmemaﬁhorﬁ [gee preferred.

r eqGk r&HtidHaY céi‘he%%u‘t’iﬂrtwe Mbéi‘ﬁbé’ of ad@dﬁféfhg |ré%eﬁtnTHB%1i¥ likewise no particular
actors, nota e react ur.e an

rstGHa O Bo gFUTATE T E PR AR TR SR PO RPCh S vsed
reactibles/ef ey typd hayt edqubiey eeaed have. | Exambles oftsuch eddang rpagshtingledg, but are not
limite E;ngddﬁdgﬁ ol d/ﬁrr c&h%u‘ﬁ% a lrc)ﬁ?!irf?jgtan!i &din %celo)&@orghy@flde Of these,

ea ent tOt e Start |n%gmter|a

sodluméaaﬂetoymwr@e SPReTER TN BANERA e “?5"9@(8%998{/’@9”'?" for the reaction
may aModenadgy defentifgemaiiactsrs, atablytherepetipa it@aperatare bindthe nature of the

startlrkgrrg%{ena stal’r|1[1 esollve ten%élof ' it-lb\ﬁé?yer ‘h%t ﬁﬁQ Fﬁahtﬂ)\‘\%]éﬂ‘(?%d u;ma‘? preF]erred conditions,

érred reac
a chefnigat esuivalgrt ratieeof i ig ?uiﬂféh%ﬂedetQ rQQﬂeO@ﬂ the séawgtmﬁser@i \54' syl suffice.
materials. However, in general, it is convenient to
carry out the reaction at a tenperature of from about
-2Q0C to about 600C. The tine required for the
reaction may al so vary w dely, depending on many
factors not abl y the reactl on tenperature and the

- _[ " o, g .
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under the preferred conditions outlined above, a

period of fromabout 5 mnutes to about 24 hours, wll
waigwahtiyrisuffice. In the case where R3a i s a groUB2065/001825

formula -C(=0) -R 4, the depPotection reaction will

follow to yield a carboxy group. The reaction may be

carried out upder the sang conditions as desqﬁibed N ..

St dfe Kagioprcanish BACLOV R IINE (A1 Heg‘p‘ﬁrﬁﬁ‘&esst TR PIPRES feaction
tempejpatenp der ractt Critical dd the Iveremtionphepdeferfedfreadtion emperetuye wilkdepeni gpon such
(. i ' It rti . BN it is convenient to
r SRl Wyt g el o
carry eié fherfeaptiahahAdemneratierah frem ahpd e Upia tp qbout §8G.dhe Bg requjted for the
reactiétoOxealsOvERoitely, abpdndingoh enay Pertorss n@tsbly thk rezation tShppat@eland the

| hi.s.. St . '
o B B DERUAeRl, 05 Sty 1SR
underéhq;mﬁfp@@mqpn@iﬁorfs(guﬁimchab@w,)a p@flocbtgf fropmeabpd P pinytgsto about 24 hours, will
usuallpBifit i on of the conpound of fornula (VIII) with the

co und of forgula (VII). The.canmpeund f S

(VI 5 Ssensis T Ml stderm P oG BT R M el Mt wi otow o
yield sesrbdxp grokp [¥ék eaaction may hemarried obitainfgr thasamedenditionsaa gescrbed in Step A1
of MethBg Ahi s step, the conpound of formula (I11) is

prepared by the deprotection of the conpound of

formula (I X) prepared as described in Step C 1. The
Methsde@cti on may be carried out under the sane

- conrdityi j j hod B .

o hed e PP RSy 18 B otoua @l e e

conpound of formula (lIlia). Reaction Schenme D (Xli) In
ReactiigSoletne ONn Scheme D, R3a, R4 , R6 and Y are each as

defi ned above and R7 is a silyl group such as t-
Re.D dgnethstBkybj f - but yIrR§L j

| s)| | yI , Step C2
i gtRYMsi Tyl o r trinmethylsil

yl, év%@ﬁblv
tri Vlsilylg R8 nd|§Q i ndepen Ay represent a
hal ogen aténrRadQQﬁaqﬁ group having 1 to 4 carbon
at ojvmy a hygﬁoxy-alk%bugroup havi ngixt to 4 carbon
atons and a 3 alkoxy-afkyl group having 2 to 6 carbon
atons, wherein R8 and RO may optionally be taken
t er wwth the carbon atomto which they are
HaNat t ed ;o forma 3 to 6 nenbered rriinngg;; Abiiss
i ANasNgeRined above with proviso a nmethyl ene group and
a substituted nethylene group are excluded. Step D 1
In @pis step, the conpound of formula (Xl) is prepared
by &ndensation of the compound of formula (VI11) with
t heln®eagtion$ghenie €.0f Aula 3XR™ R antearg pachep @efinggl above. Therefore, when
R is RE{=e).R* TR %D&Q&npoﬁn&&ﬁ&ﬁ\urégp@fs ds@siigws.a (VI11) can be
prepared according to Method F and Gor is

Rq\qgg?%;§ially avai | abl e.
N 0O

m (IXa)

H

N\A)L R4

Step C1
In this step, the compound of formula (IX) is prepared by the coupling of the compound of formula

(VIH) with a compound of formula (VI) or by the reductive amination of the compound of formula (VIII) with
the compound of formula (VIl).  The compound of formula (VI can be prepared according to Methods F

and G set forth below or is commercially available.

Step C2
In this step, the compound of formula (l1t) is prepared by the deprotection of the compound of

formula (IX) prepared as described in Step C1. The reaction may be carried out under the same conditions
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In the case that Y is not a n al koxy group, the
reaction is normally and preferably effected in the
w@e@sarsoes of sol vent. There is no particul ar PCT/IB2005/001825
restriction o n the nature2df the solvent to be
enployed provided that it has no adverse effect o n
reaction o r the reagents involved and that it can
anmﬁW§§dP$€pPegb¥ﬂP@jBat | east to sone extent. Exanples
of suitable solvents include, but are not limted to:
Qﬁ#ogenated hydr ocar bons, such as di chl or onet hane,
Metho
of orm carbon tetrachl ori de and
1, Phigillusireénsdiea MenaEation Atthe Ferereynd of faqriiz (W8): net hanol |
RbdA@iTeleme Pr opanol , 2-propanol and butanol;. O these
di chl oromethane o r ethanol is preferred. The reaction
wi deRf ange of el gratures ard

&
t gN%ﬁgfhgfaggggﬁlon /\Zéﬁ e is no crlthaud )m
rr

t heHi n\emdH on. The prefd Needcti on tRhperature UL
depend upon sUtH factors as the nar(® zot he sol vent,
and t starti®§ materi al However, in general, i t (ljag

conve g%t to carry out t e)reactlon gt a tenperature

of from about O OC to about 120 OC . Tx® tine required
he r t|o Y, del 7 ‘
hv!i agacfn emﬁ ) b1 R F gnd\@érg e\‘%h aes c}éflneqiealﬁg\'/edén%g? 3:. Qﬂlgl group such

mperature an
as t- bnutdmmeiww;sﬁlylttfb@tygmpmulaﬂ@ tﬁﬁt‘léi""wlaqré""éﬂﬁfa"sﬂﬁdl Ryefprably trsredRyisiy; R® and R°
mdepé’r*a@ﬁ?{l%preéeﬁpé/h%@n Lidat art ARy {;r@a&hé\ﬁﬂ@ 1116 4 ehrbecitedls, Wryeroxy-alkyl group

v 1 i e P koS RN oo R M ana 2 may
optionallyf fei talen Bigethe DRIt the tarben atora fo, whittetheyoarp eitashedip f¢rmar®t°a@ membered
ring; APt A &) dek dﬁeﬂb@%lﬁ-ﬂpr&ysol\@rﬂaﬂwm %&@(‘e{nh QRusstitutdd@nethylene group are

conpoun formulla (XI') with the conpound of fornula
exclugesti | ). The reaction is nornally and preferably

effected in the presence of solvent. There is no
Ste ggrticular restriction on the nature of the solvent to

enpl oyed, provided that it has no adverse effect on

t hén thisatepi tha cemPaune o fermyla Xy is RiGRSTSARY capdensafig of the gorppound of
formufdl (Wip\lv’%hethé EDOhS of f(ﬁnula&&ﬁh tHe(presente & phiaftkmaldetgug| @scompound of
formu%‘,ﬂ/lﬁgJ gigg)gep%%lg\r/aggoté to‘i}lelti'gochh%ggG %r gﬁmﬁerlnbl{}]abggbﬂeo

c hlirothe tagerthat a{a$ b an gﬂgpxy&g@qqpothp frectigids normally and preferably effected in the
preselqoe%'f gt %Qf@ﬁmnlcﬁéh%tﬁotloﬁ bi& ihe Astued dﬂthb)éblv@it Retfe, employed, provided
ot 5 50 o S5 B VR PRI 8 AT oo rscens,
least tasbitie sxtestUDampies bbsuitarie shivents indiudierat Arginpuinitgsiod balogenated
hydroé\éwlg\!ingI %@ﬁ Q%ngaﬁ@rgrﬂ&h% aiistofBR %Hﬁbl'i‘béltrﬁaﬂb‘i@@ 8fd £2-dichloroethane; and

| d
SRS NCRS K DM kAT RE p—

ethanoifis prefesed.s acid. There is |ikewi se no particul ar

r e%% 're%&:ﬁo%r};af? géke EECJ‘&%% Gidgh ar{gla%f LRpbSt s Qrﬁ tHé &@cls@rrégctlon

used I'n reactions ¥g
tempqmyreesqm pqlty:allj@thg é:ygntwgf'@e p@f‘?ﬂ‘ﬁﬁ’l reactiof te@gerﬁtuLeeWI gep‘fe pon such
factors BS1hd Gﬁwremﬂhe%ﬁem@ndhhdﬁtér&@ rhateridRE-BlowéelirBgenE@Cit 35 convenient to

carry g{ﬁg‘%‘ﬁiﬁ“ n ala tein era %g%%?g@&é ?_a% éﬁg"k&( ?ﬁe t%r%qé)ﬁred for the

reactiGFOSIS) YOHB)ISY, |d§P?§\d@9 en mady faviets, petakly e fﬁaéféﬂﬁ' tergpragature and the
natur@bfAEstANR mAeMIFhdlsBRNER eﬁﬁ)loyeﬁﬂpleﬁ/é\lebl rpﬁ)?ndedifhdt th@ feaction is effected

el Sh o RSP ReR Aeet o e b 4w, wn
usualglepiieed upon such factors as the nature of t he sol vent,
and the starting materials. However, in general, it is
convenient to carry out the reaction at a tenperature
of from about 00C to about 1000C. The tinme required
for the reaction may also vary w dely, depending on
many factors, notably the reaction tenperature and the
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nature of the starting materials and sol vent enpl oyed.
However, provided that the reaction is effected under
wao b@speyierred conditions outlined above, a pePCDIB2065/001825

fromabout 5 mnutes to abdlit 24 hours, will usually

suffice. Method E This illustrates the preparation of

t he conpound of formula (111) wherein R2 is a hydrogen
Step D% om and Ai SA b. Reaction Schene E (XV) (XVIl) Illb)

| in (Rsatpi the cGuprane offormady (Illabis areapaiRd &Y Maanréchoradiign of the compound of
formul%Z)E Wﬁﬁh@@&ﬁﬁoun@%ﬁmﬁﬁa(ﬁ“ﬁnd R is an alkyl gr OUp

car bon atons
e o yror s e er B L Bl By P24 o e
restriclérOaithe itk @f thb lsylvent toarezepiplayed wpavidSt! éyat iEdasl o adiérse effect on the
reactlosnto(?pne rg%%nﬁqmﬁ/g@gmqﬁat lt%mﬁs?ol\{ems??enfs atﬁHaEHBE&ﬁe B¥ent. Examples of

oun

swtabrecspwmtamels»@q pyt, et mitgeo g’t%fﬂeerﬂ%?ddwpspc oA att?f‘@s dighlgromethane,
chlorofdAf CdaksdR tétr%clﬁl&i’dé%hh Y1, 2adihlopdetaf é;adieys, elidhesstdethyl ethérhdisopropyl ether,
tetrah}%é%ﬁr;[q %E"q cg?]xasﬁ, ”ﬂtﬁ ﬁlé%heraget#)ﬁc‘ ttn egang g%@fgﬁitilﬁe?éndbaemides, such as formamide,
N,N-digretiytiyreamider M- diaethyl4ngtanide drddexamesitWpipeniods frigmide J3f these solvents,
d,chlopon%ﬂ{aﬁ@gtpurémréar the r eagent s invol ved and that it can

di ssol ve rea%Hn S, att east t E-F ﬁwrg) ndDarticular
of TBe[eaglionds cpiedaiitin thepiessace St puis A n e“i i IR P
restrictitrh@r the natuelof the Lewietabigé user hand anyl Léwis peid ggmmethhesed in reactions of this
type rr‘ia%}t ﬁ@ﬁl&é@%%é{f t‘%ﬂa ag ?r%&(&r@@oh L%WB%H uﬁ‘clJa)éOB&%frBﬂnﬁted to: BFs, AICl,,

uene and nitr 8 enze

FeClaglyigeth 69¢Q. FalliOras 55F3$F%1SK8H6$, YD(GFRS (g an &ngbaq]fgﬁqese Yb(CF3 SOg)s, MgCl,,
or CFBMSIENG prafededut anol . O t hese, met hanol i s
pr PTLg reagtﬂm cy'? %ké EIQ?J N_%Ea Wﬁie?ﬂg@' E@mﬁ%tulré% émhéjﬁr@éigé"r‘égctlon

ew se no partjcul ar
(emperairoi Tt FEWAIGM TG IRVOHSN (i PETeradosater STiE =BGt GoRpigpon such

factor BStha Axtufe tHel sBFer OHRA ttheCSMTiNgY Yhaterithe Howéver, @Bgdne@n & isodonvenient to
u
carry ?LQ HEJF%CSO%E e%tf@g?r%tgieyoég a%?uﬂ g?‘g{oﬁag?ﬁxlﬁ% ?@e té?ltne r%HSigd for the

reactitronayaishr Vanewidsiu hpending ot many fastoshpaiakivise sarstiondempayature and the
naturd F HARAHi r@'}ﬁéjcéﬂléﬂseandgelmt BRbloPets HefvevaY, ‘éFdQIG@th@ﬂﬁe P9aetion is effected

uncera ey B o Bl AT R o, wo
usuallpygdfficede, and diisobutyl al um num hydride. O these,
Raney nickel is preferred. The reaction can take place
over a w de range of tenperatures, and the precise
MethedBctjon tenperature is not critical to the invention.
Thmispiluefr 269 @6 preparatidn@in the eoppsuat of fernwild (I11) dereindR igpinydrogen atom and
A such factors as the nature of the solvent, and the
is A .
starting materials. However, in general, it is
convehqeigeSkgeEarry out the reaction at a tenperature
of from about OOC to about 1000C. The tine reguired
for the regctionSkaglal so vary,awi delSep Bependi Jon

many fa®cor R notably tThe et iRsh T enperat ur blR:ﬁe
nature of (Xihe starting materigalys and enpl oyed.

However, provided that the reaction ®@=eflf act ed und€f)
the preferred conditions outlined above, a period of
fromabout 5 m nutes to about 24 hOUI‘S(,XVW [l usually
suffice. Step E2

Step E3 )m Step E4 H,N )m
—_——
N \Ab‘Rsa N \Ab‘ Rsa
vl (llib)

In Reaction Scheme E, A%, A® and R* are each as defined above; each of R and R’ is an alkyl
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In this step, the conpound of formula (XVl) is
prepared by reacting a conpound of formula (XV), which
w0 20060mTes ci al |y avail able, with a conpound ofPEDIBENOFN01825
(XIV). The reaction is nor28lly and preferably
effected in the presence of solvent. There is no
particular restricti n the nature of the solv
aroup RV Tab 1oy RSERON G1OGRSy BB PR MPEY! BERUPrRS B AP VOB s Bffenator
phenetHyEgroda pitefenablyos bdrlag graepgent s i nvol ved and that it can
step (31 Ssol ve reagents, at |east to some extent. Exanples
sui tabl e solvents include, but are not |limted to
watnethis stgRdtha Fereraend of feuip XY isgrepzrrs) by redugligngf the cyano group of the

compdUn@ Red@hula EAIDS ngorﬁrﬁdmbmaﬁ@ﬁble o t hese, a nixture
2far ¢ reactloﬁtrllsdno?%? ﬁ ee\gd Prefc'erng Cﬁif%?t{ag ﬂ theTé}gséFE@‘gfts'OQQnt' There is no particular

esen
restrictiork emiheenatise |9h thei sgiyle@trtoﬂ@sqmnlueftomowdtth@ ihbgsupe agerse effect on the

reactlcsr'h@r tﬁ’@%@ dheflvol@aGnd 'fﬁét b@&?d@&iﬂ@ﬁé&g\éntﬁ S& Gedsttols0mME leki@AtS Examples of

N T g e
tetrahyrizdfatan ey d dioxarde sromsitic hydageattionsisueh By bengrined doluengdind mitrobenzene; and
alcoh&%’ drad q}%tﬁ&fﬁ@l Qtﬂgrﬁf’ %Hﬂ)g?'la,yzdﬁrgﬁéngpand alsAb] Oﬂﬁés@' methanol is preferred.

such as 'sodi um et hoxi
potT gg gqaetfﬂntls ¢RFieghauUHR - theam%seafek%{'a retﬁ.@pg'ag%r gsr'redst I@@Wlse ho particular
restricliotCéh A8 nhtulehf thereducibg agents used,ciind anycadimingatgentanimonly used in reactions

of thmﬂf&eﬁﬁéﬁ} elt’.]ge @% %Q&ailie‘?e gxa%ﬁ@sc‘gf’suaprte@lﬁﬁb%ﬁt@ rnelga‘@tbﬁt dré not limited to:

eact1 on | ace "over .a W
metal beyafysiries quelwmostumt&ohyem AR EOUHTE EFRER By epFpmbinations of hydrogen

gas ah AL SUich ab PallR@lumCdartion GAdtintia ahdl Raney\nikélj ad.hydite compounds such as
er r

|ithiun$é§r{1 A d%rlrd{eaﬁagntd rg‘n? %bh@”&ﬂﬁﬁ @.Lrh' Bgd 3 lgﬁ ttt%@@ ﬁ%ﬂeﬁ@&% ig #ﬂ‘etﬁerred
b Feabion coiake Blece over uiierade of mparakispy st (e profigs reacton

tempéﬁé&ﬂr‘eYS rQié' Erlt{cgi% glg FVLARA. Be p?efé@ﬂﬁ@éoﬁbﬁt@ﬁlp@fatufd \S)Ilmé'xibﬁd Upon such
ou

factorﬁa?ﬁwglng re\péMe 5\%"8’81 egplaefxlaeesd%ﬁaq rﬁ%g%arllse E]g\ﬁgvref gn (tzeenel%?‘ﬁ coﬂvement to
carry oui trerbgctibiet artemperatore df fopebeut GF @ toaabduttt ﬁ@ Cn3lpaytinee tghuireid dor the
reactio A&y %J&gvéﬂﬁﬁlﬁélg YoSerRivg of Plang %to?srr%téﬁﬁeﬂe réﬂ@%"t@rhperature and the

pr ovi reactlonlsgI ﬁ?ﬁ‘ tL frected
et QR TEBHEA G SOVERI PTG BONOET iV Palg eepiopf ofect
underalb!)phréfeﬁedn:dhd“tlﬁs dutinedbabwive, 2/petiodiofsromvabblit Sursinates ip about 24 hours, will
usuall?%%}f ce Step E3 In this step, the conpound of fornmula
is prepared by converting the carbonyl group of
t he conpound of formula (XVlI) to a cyano group in the
Step gr esence of p-tol uenesul fonyl nethyl isocyanide. The

i%@? epo%e réogrlrw{)/ro%n%i ¥ %&IQ{)&/Q?%&QAaYedeJy rgfcttu%ja b&nﬂc}ﬂﬁd of formula (XV),

whlchrlsemmQrclalkmvehbfehethrﬁeﬁompeur& offcweulé &WV¥ent to be

e”ﬁ{hQYe%@l{lon% RHingB/hnkl Prferbily Exbsted @ thélMesdie 6ff JoReit. TrHere is no particular
acltJ] O

conBS oy Bt S ROl Nt oy Bt on e
reactiof orghe teagdnts iswlved andthatitdan diissolvr reagents, aideast foispmne thpra_t Examples of

suitabfed %ﬁ)’eﬁts kB! b@ﬁarg h&tllhﬁed ot \nﬁér anl] él&fHQlE %}éﬂn a@r‘nBtﬁénol ethanol, propanol,
ol ether, tetr ran and

2-progppianA ButsB RSB PR ol ot e aneh o P im0l
pr apafeskctionds ¢xnteiatuoin tremledeutasfa@lbasddThérh &Jiewise ma parttwler restriction on
the na%reg‘ mglbg&eu%hy glan? bggétéwmo%fynﬁéd ﬁrﬂgac%rﬁ%’ %s e may equally be used

reactron is carried prese
here. o EXeMRRSe SUGBFSES INGIUDP KAl PEanah o fiae 0] @ I PeIR g oRes, G as lihum
hydrofitle, tstfi@urﬁ &\S/dﬂ’)ﬁdéﬁndtpb&s&)@ﬁ Aydroedd; alRfitnda yikbeidss, aehae sbdium methoxide,
sodluwee%éox}d%(é Cllglg)ot tog{(}gthah lg 2%%% Qr?eﬁégl%gragr%ltj%u%%hba% IM‘ﬁLﬁﬁ' carbonate, sodium
carbohateratERbtassiumedarhenite rRfttagse sjokasilm8rboraie i paeéer?édu um

nmet hoxi de, sodi um et hoxi de and pot assi um t - but oxi de.

O these, potassiumt-butoxide is preferred. The

reaction can take place over a wi de range of

tenperatures, and the precise reaction tenperature is

not crltlcal to the invention. The preferred reaction

e
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factors as the nature of the solvent, and the starting
materials. However, in general, it is convenient to

W@2005412301 the reaction at a tenperature of frpoT/E200001825
00C to about 1000C. The ti 28 required for the reaction
may al so vary wi dely, depending on many factors,

notably the reaction tenperature, and t nat

st 4P¢ [eﬁ@tloHﬁ?ré}a?%Plgceawar g&de Lige 8wsﬁn8eraglres dl“::e ?rgglse Jagctlon
tempegpatare isdeticritibal to thi éwvemmot The praferedir¢astiorsi@mperdire W'h @epend upon such
factor® %selfn@ ﬁé‘[ﬁl@ of ﬁ’]@ dbivdR rb?’lg %étérn%qnél%\‘se Ho@e\@ﬁ el @ﬁe@f ithd @AVenient to

m nutes t R
carry @uifffe; re@tlorﬁt@ﬁe@aef?tﬁretqﬁ rrgm §P%‘;5 0 Riabty ﬂﬁ% ﬁnﬂh%ﬁ‘ § GAvgA dor the
reactl&rMnb) alcsvapy ipeély, @dpdoiding ed vzt fantosf ndtékdy thy eamotiqprteraperatfire and the
nature g}?he s?e{m@%{ﬂger% 4rQ'sBi E‘%rﬁ e&é}& HO\;IF ﬁﬁf&&l Bt tﬂ@yeagt%n is effected

ti on descri b
underStamefzrr@ @ndmmswetun@ abgee. BeEried of fipe ﬁbP‘I‘tﬁé?'P‘&?%@ apptg 24 hours, wil
usuallps@Rer ati on of conmpounds of fornula (VII1) wherein R2

I's a hal ogen atom Reaction Scheme F (XXI) (Villa) In

Reacti on Sc: hheemmee FF,, R22aa iiss a hhaall oogge< n
StepEE om R6 is a s defined above and R10 is an

arﬂ) fl‘l% J, th@ ‘EBr‘nP&hng B%F?nulé)(x‘i’/fl}% B#ébé(reé b@@d’m@t’ﬂhg BE @4Ponyl group of the
compyrindgF paB OBV B ST RYT PREeSIEE GHO GRS B booyanice.

Cc oIThetadtionfis fiapmatlylaad pdétdratly) efiepted inttheepregrmeé diesotyeriulhere is no particular
restncTEV? oﬁ %Clliéu?@ o'f e”&wéﬁ! oybeaé}ﬁipl&fe@f ﬁ'B\‘?‘J&ldythgtf it ﬁé‘é ﬁ&jaﬁ\férse effect on the

resence 0 solvent. There is no
resclirugthe BRERTP BV TRt 081 GFSMRae SO SerfieaBhioope extent. Exampls of
suitabRgUIveNite Ghelude,adt eechot hraitedi tb: ditaess, Isochagbvdietsy etifef, @isopmppl ether, ethylene

glycolgdjr%ethﬁ o L%Iraﬂ%c!rof{ﬁﬁ a{nﬁ%%%ﬁe ahd4RoNERY s@didad M@ﬂhaﬁo‘i éﬁ@aﬂol propanol,

to sone extent ng
2 propgokanii b Gohesern RixjurR 9" gilene gy cohdimefivghether ﬁi‘q elfpnops preferred.

amT@S %acﬁHﬂIQ@caﬁrl&i dudin Hﬁiﬂir@k@ncd-df albasel TRErt Byikévissmanpaular restriction on

the nql'ﬁrure gmha é’ I.Pﬁ\élg a%Pg nkde an oaﬁ]‘)ﬁ%ﬁ% I?é( {)1%809 |ﬂ1 d; t'y&e may equally be used

here. s Ekdnaplesnef, suck bades deelusie) M@fesnotdirrﬁ@q twplkglump@kpltg@qqeg such as sodium

methJ?(]Eo‘éf ﬁ’dfuﬁﬁethoﬂ?ﬂ@ aﬁ@ é&éésﬁﬁ’n t'-b%td)‘(@é rd)f&ﬁ’es@ Lﬂotésﬁluﬁnhfbuﬁklﬁé BpEterred.
of _a base.

r espplrezﬂqtl% cgn if’i‘fiacﬁa(fvﬂ a8 \%Ifie tramgg boé %m%eggtares a%rbd E;‘ﬁ )})reCIse reaction
tempdratae is onnwlityl to gednventiore Jbe ipoaierredfreadiips tampseatyrgywill depend upon such

factorg Gy %llér Q(atLpe %f F?esgwgrgr §nd_ % @%R'ns $nedriafU HBWQ@S &S ghriardi,uds ,convement to

ety QUL B AT 1 TR SR 1o ARG g eured for e
reactibn sl o0y widdly,addpahdingren alany gchon abbly tBe,l odmctionstemperature and the
natur«L oF {f} %?%rt%%rrﬁ%&?aﬁshands&w&lmrﬁg%ﬁg nﬁ&ﬁev@n %rc&%%é‘%%t Y& reaction is effected

., potassium-f
underpthep@fqrred cordifions eatbrtqdoqmeaﬁ &eakféofﬁr% éb%'%éﬂn'%t%a tgeabout 24 hours, will
usuallyd0@es. of t enper at ures, “and the precise reaction
tenperature is not critical to the invention. The
preferred reaction tenperature will depend upon such
StepEActors a s the nature of the solvent, and the

St 3k tid ' FefTM E&dnPodind mw&r(lllbb R ;ﬂéiﬁﬁ-fd&iy redidctibrBof the cyano group of the

compnet i SEH o HScsbe PR Bt be TS bR s S5 RT@Paliy B cescribed i
Step Et oiletlialtE. 10O0C t o about 500C . The tinme reqm red for
the reaction may al so vary w dely, depending o n many
factors, notably the reaction tenperature and the
MethedF re of the starting materials and sol vent enPI oyed.
Hoveisallustrates the preparation of compounds of formula (VIIl) wherein R” is a halogen atom.
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provi ded that the reaction is effected under the
preferred conditions Qutlined above, a period of from
W@b@at2F18n nutes to about 2 4 hours, nore prefRPCHB2905/001825
fromabout 6 O minutes to @hout 12 hours, will usually
suffice. Step F2 In this step, the conpound of fornula

Reacti prepared b y reacting a hydrogen halide with
‘éﬁ@;&%peac” “orpound of fornula (XIX). The reaction is
normal |y and preferably effected in t e presence of

ven ere i part isgylear |on 0 n the
Eﬁ;ﬁb'ﬂg etSte Fﬂ s%\}f‘}ot os%gggegﬁll g}ow ded t hat
(8" ©gvers MRect o n thereac P8R or the
en{€slh

g lved agehthat it can dissgkye reagents,
t east to sone extent Exanpl es of suitable solvents
i ncl ude, but are not limted to: ethers such as
steghzet hyl et her R*dj i sopisapyh et hegs t h}/drofuran and
___dioxane; Haii )nsuch—as—f—eir—ncam deN
L/, L/ -di neth mde, L/,L/- i ot Hy) bibet ani de and
hexamet hyl ph?)g?ﬁhorl c triam de 0] thgﬁl sol vent s,
t et rahydrofu is preferred. The re on can take
pl &t ®eastien SrheindeF, rRffige aohalegenpaomt & ds asadrinecha@bove; and R™ is an
t is not critical to the
amnn&;ﬁ@%ﬁﬁ?ghﬁé%‘rg@%kﬁlg g?%gi g:rtl(geuf’?\)ctl on tenperature wll
depend upon such factors as the nature of the solvent,
Step @Nd the starting materials. However, in general, it is

conv i
q% frﬁ% ns] e&bth'é%o@@nﬁ O?HJbOEl],IItQ %i%)e‘%ﬂe' 24 @%r 2’} o g@ﬁ{/%&%ﬁyl group of the
Compm@ff‘?m)w@')mm‘? SBAHE. IMRe ti e r equired for the
regeé kééBtldﬁHé/no'tlﬂn&@/ ana breferbiiedicted BRBOPHESECO Bf sBRBA. There is no particular
e e
reactipfoevdiveneagentsdwiotyed amdﬂa@t it dge diseeivar rE@ﬂ?ﬂtSsatéeralSéthse'ﬂe eﬁe@r Examples of

suitabid ¥R VBAS frellEE BuCHE HbtlinREPtoOsHhilidd) 6Eh 38 R Mamie I NidifletBfiformamide,

v SRRt e e bR R etod Sl P B gy s or
sulfolamiel Of theseasblvents, Wiinfiatinyd sulfBkideis B&fdrredt hi s st ep, t he

co er HgidRfis éa‘?ﬁe@guﬁn Qr?@grésehcce cFl’ LR §Herb)s &M r'\d)d'brtﬁtllar restriction on

t he conpound formul a % th sodi um azi de (F3 J
the ngtie phifie BRssysech &nd @RS 6?f"’8 iy e K PRRioRT Y S *e/l%%msxe ually be used
here. ( ERanplesr o 8Gdhibasesvihdiitiestad aremotlnhitid to: Blkeli metalctliogides, such as sodium

methox% rg%l {u% glrdg :r?é S&[QSQ‘UX’] FM&{&E eﬁd aﬁ](aﬁ Plgtapcfa%ﬁgt‘ég sgéh as lithium

ticu restriction on

carbon%tﬁ @p@ur@fca&bﬁreat%@n%tﬁss'v@ cBoRIDI QW Jege. RIEYIY érautt”ﬁ%&t Is preferred.
has hQ Qeéiﬂ&re c&e taﬂk&fﬁk &er b hﬂdé’ %l@é | P Rerdperdthres,r &aigwBtBecise reaction

temp?r%urtsa o?ngo %?(gaﬁ to ﬁ-ExgvenF 20 T8 %ieﬁt—lzr e% r gc?lgrg :{E\%rgde{a%re \Aﬁf&\%end upon such
factorp @t ther ratureof thersolvent, aml the sledige M@@!Shvgw@awbmral diig f§onvenient to

carry Qtﬁ trﬂ@ rSiU’u@ﬁ é’c%&énﬂ&fﬂ&ure%ﬂr&ﬁ QES(QJE o°C t6 ans{]w Hbd“ﬁhﬁ&@ Bnle&frdam%ﬂrom about 10°C
sSuc as | e

th
o st 00 oy e PRGTEE 1PL P RGP Y SO B Bafigendig S many factors,
notablyrtheciesctios temipeseuré endrtheinalere df thelstariigmestérialsfand selvénd employed. However,

provncJe/d ket fhg régéfld?ly L @ﬁﬁ%&eﬁr"‘h&i& twefQW&.MSQUQMBV& a perlod of from about
oXI| such as di sul f oxi
5 ming Ppaia- heyrs RS ereieafrwmab%?ﬁo@'"l&?%@@m}rtf 18 hopamvisualy sufice
is preferred. Before adding sodi um azi de, the hydroxy
oup is converted to a |eaving group, such as a
&p—%’et hyl sul fonyl grou a trifluoronethyl sul fonyl
andn Hhisngierh Jle GoMmBRYICESTorBMA (X} SurErPBiPdRYdraegng éﬁg}gﬁqe@ halide with the
comp&hﬂarbffbﬁn&[é plixuor omet hanel sul fonyl chl ori de, nesyl
ch ﬂ%% If%gth%gsd %c%ﬂg?lérapg are?erabqy effeqed mrlﬁe presencg e{] soﬁ'/entnﬁ%}@ is no particular

restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the
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The reaction can take place over a w de range of
tenperatures, and the precise reaction tenperature is
woei0saei7is cal to the invention. The preferred PEHRDB20GN01825
tenperature will depend updb such factors as the
nature of the sol vent, and the starting materials.
ene en ient to carry out

s ot APDEHThY bl O FRDYE TSRt 58 o ppACEsampes o
suitabb2 &MNEnts Tinelude, N1t ragej ot dichitécbto: t étkers.esushi am diethy! atheip diisopropyl ether,

tetrah cﬁ’tgfh'raﬁ"I dely. &eRpBdi ngni@R magynf agkor %errﬁfd@m YN, NRfinethylformamide,
eaction tenp erature and the nature

NN-dlmﬁl"g}apgprgldgn@ds BPV@Tﬁhy@H‘EﬂpB?ré:d trla%%e%f theﬁe (ﬁ?ﬁ/a%ta, ?ertrg?ydrofuran is

preferidde reaction i.s effected under the preferred

COQ’H% tréa%[’o} g tla%@%% %Q)Qgrea V\ﬁdeOFJ qu)f Q ferrﬁfﬁa?%‘dt the precise reaction

tempefatge iy noteitieal fothe imisatiane 26 Piﬁfﬁrﬁ?ﬁ;g%a?@% fepmpeEdure, will depend upon such
factor$!BS 8 rlafPe SRINE sEIVEH dnidans staﬁlngi a=triblb edovdverSiregenkrl, Gfis convenient to
carry c'(\(\t:f‘/helr%a)cl':' ?rbatsg%%elraewe Btqun}]%t} ng toE Sbc%%gf%oé‘ rH&ior(g}) E)re e?e(bw* ofh about 10°C

to abaulri5A. Pihettistst iengjregrforutbe Reaction mar abpn@m yldgm c}e@e@lr@u@w many factors,

notablg/% r@%ch@ﬁ‘%m%@llaﬁﬁé byehy néi@rléroﬂhﬁ%tértl?\g nﬁd?éhals and solvent employed. However,
ro econd ?r

néé a%ove a period of from about
5 mintes to@bqut 34 baurs, mpreiprefeEbly iommsaboatBOtninuies to ables d2 hdusel wilkusually suffice.
detail by T.W Geene et al. [Protective Goups in
Organi ¢ Synthesis, 494-653, (1999)], the disclosures
Jﬁﬁ&f whi ch are incorporated herein by reference. The
f oh th@witepgthe xempduntl oBiemauld (XXi)ceprepeaeertliy reactiomufahes¢angotiireof formula

(XX) vp {h 3%8 ﬁrthlaglge g‘r3oa5 ?IIEwgct}% 8}9@?9&99 g?”the azTﬂaggr&ﬁ)a(ﬁg 'bP” i's

era ecte presence of
(F3- aHﬂmheme'th Sﬂﬂe!ﬂbazlf& no partl cular restriction on the

natTHé ﬁea@tfontlihﬁi)nﬁgly\éﬂﬂbre\‘@athaﬁefﬁﬁﬁh PtBsIpresuney bidmlerit/Teterd i§ no particular
restrlqtl?]nv 8y 3‘&1 daitfe{asf H}J?t SOl Vt%Flt tgﬁ)eggngp %806r0\9 dedot'h?t .P [’?asr Ff‘(?g&)e[s% effect on the

Fve™ reagen
reactioroorsbereeagarteinvolvedbenriat & carf dlssﬂlvpamgl?n@oﬂlt\mﬁit fQ sere eyigat, Examples of

suntab@éol@ﬁ@ lﬁlﬂl}del b ér@ﬁ%tt IPrite¥ad: Qfalog@ﬁeﬁ’&f BydréedBbn2 Suéh &4 bylhloromethane

dilso

i i kB LR e A Sy RS2 DRy aver
tetrahgdrbfimhanend Of dibkeese sahivemt s sudhet rashy deroboidan | &N-dlmethylformamlde
N N-d%e‘?ﬁﬂc&t@rqndegnﬁ hé)%ﬁ\gh'y@ﬁkf(s'p%rf&%r i aﬁdjiulfbﬂdé §iRh B &FRMGBulfoxide and

ew se no 1’Dal‘t i cul ar
sulfolgnes Pt "P%ﬁel sghfen N Memefvlirrmagideitrrcieledent s used, and
an\Befora g@dig SAIGND BiYe, USe bydroxyr geaugt is aosventbd ttdradedvingegroup, such as a

meth)ma#?n‘ggé%l Ey?btﬁfldﬂ)?o%t@rs[xf?onyllzgl%ﬁpla%g Fn_ EMC ?hénil@@@ﬂfrl Sg%roup by adding

reagepiggsuth @$ trﬁmrm%%@yly@g@g MESY efleride @nd fasydshloride. Of these reagents,
mesymhrof.dé).gbwfer@ar bonate is preferred. The reaction can

plLa € L2098,0% 8 d
pr E@'P g‘éa‘;?%’bé’?'? 5«1#%9!%?5 et & e'del" éanﬂ gérﬁée%ctgll%s S tﬁe Nfecise reaction
tempdratuneris inotneritiqen do pweeﬁ‘e&nh@d The arafered rp@qﬁlprefegmgra@rwwnlq depend upon such

factorg %Q@rfednétmg 13f %H%lalv&ﬂcérﬂrtﬁe §§rtfn§ Enatstiald! Rowdvet, hﬁgé‘n@fa\l Eitﬁ& convenlent to
the starti Q%Qrmter

carry eBtnR'?% reastien atya qeg,atlgﬁto {rﬂrg qbglé q/ (ﬁotﬂ agputgl%pscg,p Juo e{'mfr rgqunred for the
reactiod nfay @ivoalaoutideif Glependiigoart mbayOBCiorsymoteblyrted eagtivinytemperature and the
natur@@PMB s%qggarﬁﬁe%goéﬂd SR8t e J;Irgfi@yeti' Iq&vé'v@tq Wd@ﬁgd ﬁlﬁf thteh'@actlon is effected

tion So vary endi n
unierfthe prsfesTed RSNy optiEciagate ?d)ﬁ”?%ﬂ% SRRULS RHiaeHfg about 24 hours, wil
usualf@tfisec Of the starting materials and sol vent enpl oyed.
Fa-b] IRURYSE: provi ded that the reaction is effected under
ferred conditions outlined above, a period of
f rideredstion may e gerried Sut underorisamecongditions as gpgcabed in Step E1 of Method E.
preferably from about 60 mnutes to about 12 hours,
W Il usually suffice.




10

15

20

25

30

35

40

(F4-Db) deprotection: This nmethod is described in
detail by T. W Geene et al., Protective Goups in
w@e@antyisSynt hesi s, 494-653, (1999), the di sclpPSUIB280f01825

whi ch are incorporated her@bn by reference. The

followi ng exemplifies a typical nethod involving the
benzoyl protecting group in the presence of

conbi nati ons of hydrogen gas and a catal yst such as

Step figal | adi um car bon or platinum The reaction is nornmally

anq’n ﬁ’ﬁseét% akd ¥on$50txﬁ&5ﬁf3rrh@a (\hﬁ‘e)ﬁé Sr?e@é‘r%@ b9f|nt§>@bdl®nﬁ1e amino-protecting
IS NO articul ar reatr“ nat ur

aroup 0> G rYErY AoIsEoUB i PhPBA SIRFbT Hele s eeriTecPrgetng sroup R of
the seachderysenind greqt (Féb).t he reacti on or the reagents
(F4- a)'IQtYé?JIU(Ytoq o?‘mga[n% rdtéctl @MSSN ve reagents, at | east

Fext en sui tabl e solvents i ncl ude,
b Jﬂ“'sa{?%?t'?fb'ﬁ dP?‘ﬁPQ"éG d?ta“ by W GE36RE &kl IFFHERCHY,BRYPS 8 Qganic
Synth@sis, d04-b53) (198}, s disclosires bt Ere Madrbearatet AtreadIy Ireferietke. The following

chl.or. { hanol,
ovemffs foyfidl R ARG B0 Sy RO B SRE (00 e ¢
sudhe @gctmneq Wmalmajé prefngaqusqﬁgptggw th%prﬁgqnce of solvent. There is no particular

restricti&it Bﬁlﬂiéﬁﬁé?urb' ro@'fheaé'bd/eﬁlﬂ BXRNEmpléled] hrEwGedSBAVIEA4sSno adverse effect on the
no

s e P 57V 5 BN g EBren: vamoes o
suitableestivenis ritautieebuitane otilimitad to: mrate{rzl efhérs.tsvich e diethyketherodiisopropyl ether,

tetrah%?@fuﬁﬁ &h8laloRshe Qﬁ%ﬁédlf&@dé §UER %5 %‘n’?ﬁtﬁ‘yl !é‘(‘!llf’ol(ldéij EWMOIHH@ IOf these solvents,
ch factors as the nature of the 'solvent, and t

tetrah%‘f’%\fl‘"taf‘ RPTREYSti al s. However, in general, it is
C OITWe reaetitn i¢ cnrndndrduymmapredeecer @aememnTrwre ia Ilk&wmmnaladlpldar restriction

on theq'LatJré Q%QEggéntQ&eE Oan@%ﬁ&'ﬁea&%@& r;ll_&ﬁy &éem;h r(egcgthJ cﬁ% § t9|5e may equally

reacti o SO va
be usgchfiaryr Sxamplenef sycft wegern&aaf%{qunbttt éﬁﬁ@# '5'("1?%0 hiepuph garbonte and
1-(t-biRaMyddirBorff)bérgiasdled OF theges, dBiieikyi edrsonateds prefewredit enpl oyed.

l_b\qﬁﬁe “?e?ctlg [ £ ga%g d)‘i%yéltovgpg v{}?ea?éﬁggqg télm?grétgr%g egwdumg%’remse reaction

erre con I ons
tempq‘r@twm @bgtuqutlgal e thetivventian. a'b@,mefezqadﬁg@gtlgn tqmqeratqgg u\@ﬂ qie)pend upon such

factor§ 4 iHeQ%turé/Bf heQoentdrg thé kiddih &Haﬁlals heowsven & Qﬁn'eﬁiﬂ it convenient to
carry q c;g@ré%ttal t%rﬂpg%%wgéfr@ ?l%&? eg&%ol ?mrﬂg e?er%i:Yy from about 20°C

to ab(QLN/IBDTCb)TthWIB RRgeddocthe ireastiom ”@$@i§hh’@8’h‘ﬂiﬂe% dgpemingpitl many factors,
notabm @Qéﬁoﬁ ?é?rg)eiaat@e def he ﬁ&u@b}@lﬁ% staﬁ‘n@pnaq;érﬁblslaﬂd Ehient él‘hﬂByed However,

oun fornmul a i S reac
provicef e 0 BRI IS0 PO i FERATA B P PRS0 PP o rom about
5 minutés oabow 26 ommrabmgeramrohadﬁoet 60wnitited toiabmtt N haurs, wiill usually suffice.
Fa-bLdRkddRon: The reaction is normally and preferably "
in the presence of solvent. There is no
parhiscuetaed fsegﬁtsF“t@E’l ip el Pyt hVn SFesPe ebalt HEOEsiYgeffoups in Organic
Synthbsls, [A04-68%) | (10peY] thefxigalosalesl oft witadh art iMcarpormated edreer I9erefefdnee.tThe following

exem@nfles 8%'63 f%gt"lb(? mvawﬁ%&g%eﬁfogg&me?tmlg§Y&| Vift q]ea&?seﬁ'\ggt)f (j:otmblnatlons of

hydromlaééa@atawusu sepalisgjupeerraon giplalie. but are not

i ﬂ‘hé ﬂa@cﬁdﬁ is lﬁfrﬂaiﬁytdnﬁ pféﬁ%ﬂét}kﬁﬁeb@ﬂ& th&presenasd oﬁb@ﬂérﬂﬁﬁhere is no particular
nzene, hal ogenat e ar bon

restncé% ﬂn l&'ﬁ|°|6ﬁ'}§n5é"f"ﬁ5tnt8 C?ﬁ‘%?y%g OQrmlgeéjhl%%tr IP ﬁas no ag\/erse effect on the

reactiore¢rrtbe reagerntelipvelved abd thatlit cén disspbielreanents catlieaskto sgome lextgnts Examples of
suntabSa' QJ%WS |ﬁ(§|t§b%r butPré ﬁQlﬂaniBMlto %tb%énat&t !3&1&%8:%0:94 %6&H as dichloromethane,

et er, tetra dro oxane;
chlorogqay caban BEPISHEE 19 Lo HoBENatH FEPIYS

%Suﬁh?f ra?tbm%'eg‘uanol propanol,
2-propai6irand batan® dnaretilers, such as diethyl ether, diisopropyl ether, tetrahydrofuran and dioxane.

Of these solvents, methanol is preferred.
The reaction can take place over a wide range of temperatures, and the precise reaction



10

15

20

25

30

et hanol , propanol, 2-propanol and butanol. O these,
toluene is preferred. The reaction is carried out in
wo b@sprsence of a reagent. There is |ikew se POI/IB2005/001825

particular restriction on 2he nature of the reagents

used, and any reagent commonly used in reactions of

this type ma ly b d_h
cmpeiaigg ot b e BT S ersd P CEPEE! yiflno upon s
factorsacthe aafdfe & the AdiEint, 3nd FeGitarBng wgtetials. ZidweRer, RegeN@aB )t3s convenient to
carry gElt tt?e re%@a 6% l%héerampé <§t$ a%ﬂt% and aWQé"C’ Thé‘%ﬁt% srequired for the

suc -Crown-6; i ds ch
feactl%i!smm'éQ W?Wé”'%dﬁp?"é’g‘igrf’” '@F"yt ﬁ‘é’@@ ”%ﬁli"y i*‘el '§a°t'°” temperawre and the

nature%fQﬁ@étéﬁidg mbtfialé %adbbméht(bﬁm@/ed( Hawlegareprovided thatind eeaction is effected

underttl'gnnagffaréeqj?og er at |ne g\}ed? E)Fr?odpc}:ﬁr%tnsaebo[xte?ﬁﬁn'u %to about 24 hours, will

crl |ca nvent
usualiypsudficer r ed reactl on tenperature will depend upon such
factors as the nature of the solvent, and the starting
materi als. However, in general, it is convenient to

%ry out the reactlon at a terrperature of from about
0 0Rs tiostalestite FEGr4ion of chhpoundsof forauih (VY whereint s a hydroxy group.

reaction gyRy,.alish.yary w dely, depending on many
factors, nofably the reaction tenparature and

thenature o st mat e

enpl oyed. memﬁ Sé ?ged t hat Eﬁ@actl%h S
effected un the preferred cond| s outl i ned
above, a perlﬁw Yof from about 5 nt s to about 24
hours, wll usqghly suffice. Step & thls step, the
conpound o a %&mﬁ$l) is prRép convertlng
t he cyano und of for (XXII) to
an am no group ﬁomed by deprotectio t he

am no- protecti gg( ngroup R10 . The react(q,, may be

carried out under "the same conditions as described in

St épReactiongichpme Fod @daﬁndarseé@ Fshlefiped@be¥od F. Step &3
Stegd‘:‘n thls step, the conpound of fornula (VIIIb) is

:"g{ﬁ‘ Bt £¥ ﬁg"['é)‘}élﬁ-g 8%@" 24]&?(9}’&&3 %tgg %&){ %F§t|?18 .Pﬁerga%%nyl group of the

compwuaetot ﬁomnulatm/ lBevhichris canmerciallyavaitablet with tsmetbylsiyHypRidens
aS Tﬂ@ ?e%ﬁt'ioh %drrﬂa@taﬁ@ pl%ﬂaré!i‘ly HRLBOM the pr&éﬁc@@ﬁ'ﬁﬂﬁ?&tﬂ Omheffis no particular

T (L e el ARQUR P 08 et o b

reactiGrosrtientebgendd inprived eddi tres it carudissolve refgents] dt dgastin, some extent. Examples of
suntab%oé%tv\éﬁtg ?cllddé E’tgt.{1 t QR Yt n&hé@%%&%ﬁpm&ooa%hé isGét é@ﬁbnzene toluene and

e I nvention I ntend nmac ??
nitrobgrgahg: 5loBeisd IVHPETEIEUR a%ﬂwtratnﬁ prie. RO Etsg etrachloride and
1,2-digHI6ki6dne; ethBRY sty ab alietifl &theeouuscspnopye»aﬂpleehylms glygbl dimethyl ether,
tetrahgérgfgl%h aﬁc?%%&ané nutﬂl@s sh+t{§§z aXtO%i%q%e%ﬁ |I@%nd alcohols, such as methanol,

fion, freeze dy| ng, spray
ethangly grppeyol, afvroewt) uapel. §F ipsey toluene iseRieEedor r adi o

fr aﬂé' %&Qﬁbndi it dil’ﬁM tﬂbﬁbre@ﬁ&b drarreddants Tibwé |8 likeviseTiogprticular restriction

on th%lila\{% Pf tﬁ%f%g?n%&bﬁ‘?gbﬂﬁ C?gnr/] eeagt%rht Icgrftﬁt\glgg P&%tulu Pegcthg Ic;lf tRQ %/pe may equally
be usedindye.n Expwples\i ucio reagent inetyde byt #remotimilgd tq: e?W'a§°'éfh§‘U°h asBFs, AlCl,

FeCl C@dﬁ? :QZ?@: Fémog)b @F%tﬁs)st(c@ﬁp %@FLSKOQ,)JA%@)SMA Bas&& such as CaO; ethers, such
e s el e

phaheaestion card ta}teaadacetnvalbbemdmrangem tempesatariepi andt e precise reaction
tempeTgtSre ShER ot td §e m@\'ﬁtlo g %gte?éﬂed rleacctlb’r?' ?e‘?hpgﬁ‘a'hﬁé Qilit @épend upon such

I be an%; i ngredi ent r than the compoun %{a]
factorg Hé therﬂPéLﬁ? Pote S‘I"H@"tc?ﬂﬁil the sigting gfati‘?”@'ls idoweyg "b?eé' i p convenient to
carry bt e |r@ercg<§h &xd enipertipend from dbagtt @WCsto sbolt 1@e°Q. e time required for the

reacti a%ttais% av%ryn\"\%a&y,ogepggdt%n&nsﬁt%ﬁ\} i‘a%{&rs,tngﬁb@ftﬁeereract%fn ttertﬂﬁerature and the
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on solubility and stability, and the nature of the
dosage form Pharmaceutical conpositions suitable for
wao b@sded7ig/ery of conpounds of the present i nvePdT/IBROGH1825
met hods for their preparati2sh will be readily apparent
to those skilled in the art. Such conpositi ons and
met hods for their preparati on ma ound
naturg of, fig) farting,mategialz ﬁg‘{ Bﬁve@t B‘HB‘PYr‘%Qc%'B‘("?‘@&I pr@’é‘f‘*&r&%éhe reaction is effected
undetl @t Iprdfstteidi condifdvl ©kitlifRetbhliosdy i engericd wh ong ,abdi Bohinutes to about 24 hours, will
E?@ﬁk@pm NI STRATI ON The conpounds of the invention may
usual e adm nistered orally. Oral adm nistration nay
i nvol ve swal |l owi ng, so that the conmpound enters the
Step gastroi ntestinal tract, or buccal or sublingual
Zﬁ{?gr Ss%trﬁg t’t (T (r;lomrrao}{l c? gfafrgn é&‘tﬂ‘) k?sy ?repar&{' ??, po%vgrﬁrll@otgg cgano group of the
comppdaf famplg I@@“ﬁ [{3) Qraﬁ!ﬂhleo QVGMP foltayted éd aempteetion of the ainineipatesting group R
The r§£&tubr¢m§96@wrl@éd| ROENdRHEB s@fie cdritioRRE&ibed ABEH 51 of Method E and Step
E4 f% es containing particul ates, liquids, or powders,
° d:es(|nclud|ngI|qU|df|IIed) chews, nmulti- and
nano-particul ates, gels, solid solution, | | posone,
hlns (i ncludi ng nuco- adheS|ve) ovul es, sprays and
g‘wdforrrulatlons |dforrrulat|on3|nclude
exdfpie steBy Y SATPOHY, °f§ m&fﬁ YY) issRreRased by grogacting ?@ depmtec’“”g the
amin&gedops of thel atripousl ofefgrniuga &R0 Yied reastidhi ihbebs camied ofit under the same
conafins/i8 s FORFHISER FANFWENBLES) | Y cOmDY | se @ carrier, for
prwoéﬁ@w@ﬁ yf:fe'rmuhn@s Fﬂﬂ tB%l”IeEﬂ”%f%%es Hovermeqiiopaghprepasption methods can
be iséidted qu)uﬂfedmroenmdrﬁl prydedgreGOEH & dsttidtion, re¢ianeiichr
d formul ati ons may al so be prepared by

U
Chror?%%grap%'coougfﬁ ‘ion of a solid, for exanple, froma
s achRRPOUTdsef thervpeniivdnterided fs Phammesauticahusrayaytesasintiustered as crystalline

or aniéﬁﬁGué ;ﬂocﬁu’é&t T@ymlbwoedmeé a&tex%ﬁé ras@,sﬁoeamgggpdd\fas@% films by methods

such ;ﬁ]%rpg%%d?rr ewgg@ @EIP% fregﬁe eraﬁ sprgéq_rylgge)or Bf%ragﬁegd%ﬂ% Microwave or radio
frequélivy dryfr@0iEy)be uBed fot tlslpetposdsage f orns, dependi ng on

dosﬁ'rex Hé bg Edjrglng@)’ed%ﬁ@ ok'id cBI'hQiﬁét@h %Hn er Y8k ch@mmpounds of the
80 wt % of the dosage form_ nore pi cal }/rﬂfromab

invenmm)ﬁrt"bc%ﬁ’d'@fm%‘@‘tr\/&@ opfoterfihes gy @’r F‘%?'?ﬁ comRingling; theregd)- fsﬁnera"y they
will bé admidisteged a6 alphetriaceeina icanbasition bt fanfulaionl insissdoEgjoranith one or more

pharnﬁ%@m&% ecgé &ame?s%r%% eeﬁtQGHh %%S%Wue‘#mrsé@@@l?t is used herein to

um car boxynet hy[ “cel l'ul ose
descr raﬁb mrﬁgpntyqthqg &ep thegompondesy eféhquzr@g@ ng giqige of carrler or excipient will

toa mg@@mvu@beﬁ@on Reoi\suBydglé plidudPnede dratiMnlstratdn| tHe 6t of the excipient
on sofl i 46 S8R ahd Bel B LR gosk @B, 2L kY | - Sunst [ ut o

regel ati ni sed starch _
an d’*@tmﬁoshﬂcal qgMmpagitions adigble &irithe, det'\feéy Qflcgmmt@g$ efrite pEpgent invention and

meth%rf&rthe‘iﬁ)réd'aﬂﬂb@hm e réadw Q@pg%n?wbgi&e dallediPthe Bit &ueh adthpbsitions and
0,

meth%g[ ﬁﬂépe&i’r pé?p@raélgrll] @P}SB‘F %Uﬁtgidﬁ e%(%‘nql %m@gwgg%sgrmaceutlcal Sciences’, 19th
Edition (bekt Rubbishing Contpaty, #995).0r mul ati on. Sui t abl e bi nders

i nclude mcrocrystalline cellul ose, gelatin, sugars,

pol yet hyl ene gl ycol, natural and synthetic gums,
O;RAMMW| i done, pregel atinised starch,

hy drhexympapys oftied ihudntisremayis: duyrdiistiarg by Oral administration may involve
swalldmﬁgﬂy) ﬁ‘uea} ljhéI k&ﬁ&und— Qrmer%tﬂ% d;é@t\(mﬂgsﬁlﬂalqggl? @rj Hglcéyl br%ﬁmn?;ual administration

tose (‘nonoh

may bergmrinyed Qy ‘é(h'@h tha éomp%@y e“tﬁ'ﬁﬁl?ﬁ Q'Qﬂd Strﬁ@"ﬂ Idlr estly fr‘éf@mer"@fé‘@‘
S UGQHoRfi@atioR® Eable l‘or ofﬂl éTdrﬂﬁlétVeﬁib@inblUd@sdﬁ@fdrr‘dulél&)ﬁs sd?ch %6 Gbr example,
tabletgl chsui)eg?:gllg%mﬁs bg h Paéjp ngaﬁrg)g\gcléer}%i{%%bies ém@ b(% Ilqg S ed), chews,

multi-zped ggm-mcplatgasygelssanhﬁ aplgtloanlubosome films (includmg muco-adhesnve) ovules,
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pol ysorbate 80, and glidants such as silicon dioxide
and talc. Wen present, surface active agents nay
w@opn2yes from about 0.2 wt % to about 5 wt % of P€TIEB2005/001825
tablet, and glidants may cdfrise fromabout 0.2 wm %
to about 1 wt% of the tablet. Tablets also generally
é tJ ubrl cants such as magnesi um stearate, cal cium
Spray§t38ﬁ iHomUlaliensst ear at e, sodi um stearyl fumarate, and
- m xtiguicclornofiativeginelsde, for sxaplea biespendidns ssoblitions, Syaursyand elixirs. Such

formlﬁé{io@rﬂgfbe érh‘ﬁ%))e‘a ag Fll%l’glﬁ @@f{ @rl Ha%’dec?ag%qi)é %rg éi?fcggg %Hé%a carrier, for

exan\R,{e%V@t@r ﬁtb@ﬂﬂ pglyWy}gr@fglxcﬁleprp@mr@tglyc@ 'H@?W'ﬁﬂﬂg'g?ﬁb Pia suitable oil, and one
or mdré gelsifying tagents andisteuspehdingadedBitiquid fofrh@atiofs indy also be prepared by the

recorls| ltﬁtYo%%Eg.dat%‘f&a?np el B ¥kt ves and taste-masking

S cont ain up to about 80%
dr ugne cpmewndb eﬁhe ingentipwmenalgbbritised in fastodissplvioe fast-tisipiegrating dosage
form@é@u@hlbs Rosd $sstrded POtiped DpittolardiHekpBiitic Hatdhis, #0@Y tog2-o8d E%G Liang and
googgout 10 wt % di sintegrant, and trom about 0.25 w
en( out 10 wt % | ubri cant. TabI et bl ends nay be
c onfpr &blebdbsdge foud, yepandibg o ddskeghe trog frey make by feérs about 1 wi% to about
80 m@&'tr%tdogég%'“f% ﬂ{orepl%lééll? f8m %Bo&%%ﬁ% Mt & W8J &%é &6@5@@ form. In

ranul at ed can
aditgE o o e5 GSTERlY Bern g TRETen R ot BTG iEce sodum
starcit gipqoiaites sodiume carboxymethyll caidass, cafvtinmeeybdyxgmetbyl icelthlose, croscarmellose

sodiuHPE’r‘a o@ﬂbnei Folf}(@% g)?%&ﬁo%e ﬂ&ﬁ%ﬁt%s@t I%Q:I'Q-EBE aﬁn%oggﬂlﬂ@éé RWer

alkyl- p_t&sp\tgted Wq)@p@pylggiﬂﬁg; star%yprppgq&mngggﬁtﬁ@h aaqﬁgpdujm alginate. Generally, the

dlsmtégtﬁrhmn;omwbﬁe(mim Elikewt% thlabout 26Wwifs,,pref&80ly frorPBbbuUt 5 wt% to about 20 wi%

8-X). Solid formul ations for oral
Ofthedgggsﬁé ratlon may be fornmulated to be i mredi ate

an cﬁlmerwel periesally pagdda departiopleisive gualitied logdebletdermulatian. Switable binders
mcludeﬂﬁﬂ:ﬁd&?stﬁﬁie&:)éﬂiﬂ’ose Seliksih %u@ﬁg poly@iﬂblér%jglycoﬁ ﬂ%fapéﬂdeé%thetlc gums,

o e D A, RS Sabte 2 S pB bR etcliose
Tabletsrreaycésocontbip dilientsUsicPas atoséNmon6hytitiee, 8 pray-didet radriobydoéte, anhydrous
and tl‘Rat ey, m%HﬁltBﬁWh?ol rekiRRSE Subiesd) Sab R InfiSoS VG AliRTeMiIEB, starch and dibasic
di s ersions and osmotic and coated parti cles
Ca'c"“g} @0{?%' AR in Verma et al, Pharnmaceuti cal
TeClablets oty alsn-opfianelly. coﬂﬁ(ns’b)surféc—e]aﬂ;ti(e%@ﬂi},. sudlhes seslimdéuryl sulfate and

polys?l?@t\)w\gﬁ%gg %@f&% s@%ﬂ%ﬁg@%@ic%e%ﬁdﬁﬁ%%e‘%ﬁ)?%eﬁseﬂﬁéééétip@%ems may
compesTLAReLt &7 Withio FoRYE WS thedgblell ang didaniRefosteseipm about 0.2 wi%
to abdlit 1 €% lofthé tblet.t he bl ood stream |nto muscle, or into

an 'l‘aglgtg tger?é’rg@%ntgﬁllutbﬁp%ng sqghaéb esn %rs%g{a? %Iflum stearate, zinc

St ra ravenou raar
steareptmspgﬂg,r@ Stepeyhigaierate, ard mixieasof magﬁ?ﬁ\“ﬂ\ﬁéﬁ?ﬂf@tﬁ with sqdium lauryl sulphate.

Lubrldaﬂfsrgah&ratyrbbﬁbrlsel fohT Aoy, T53to% th AbSLREE %, Breferably from about 0.5 wt% to

S ar and subcut aneous. Suitabl e devices for
abomg"ﬁ%ﬁ% jﬁgl’leadm ni stration include needl e (including

i Gtz eesingg ingradies brisde angoaidents, celeurants dlevanrisg agedts, preservatives and
taste-haEIRY fBnt. €Chni ques. Parent er al f or mul at | ons are

typi cal | eous . sol utjons whi nmay co X .

e B SR PP Gl oLt B e s S gt OB bincer,
from abgetrt et %( tp abdue BRIt % diven@afreriiaiadut £ wdetosabolt 103vitealisiiteyint, and from about

025 ¥¥ato Bkt 16 Bloc RBABAPPI T Calions, they may be more
sul ormul ated as a steri I e non-aqueous sol ution

Ta@etéyqafﬁ Bay PRSImAressebdiigsiiycrr phrafierrp fne tabists- ipkiey bignds or portions of
blend§ hmay alRkeativeibeolvé-, SHc, lor msit-Glafiilbte @ mdttoAgRIRS dr@Rtrotidl Bfore tabletting.

, ar at er, f or,mul t| ons under
The flg{]gorn% Iglpogorrrr]a c%[ﬁgﬁge oﬂ%re Iaa sandg‘n)?y 9 88 e ?rsug?oaterg it may even be

encapsulated.



10

15

20

25

30

35

40

may readily be acconplished using standard
phar maceuti cal techniques well known to those skilled
wo pooshz37ast . The sol ubility of conmpounds of fopemiBR0¢I001825
used in the preparation of 3arenteral sol utions nmay be
increased by the use of appropriate fornulation
techni ques, such as the incorporation 8& ) ,
sol Uife W?t'@hﬁéqp&ﬁtﬁw@ dﬁ@t@ﬁe%m @@(mﬂegt(qa cgag%{,:orms. Tablets, Vol. 17, by H.
Liebep‘aairem*tder Bachadn] Marsd! Dakkeq N. YiEY.Y.D €980¢ISBi (a3 24d-60 t8-K

' m?o‘ﬂ ﬁ)‘ﬁﬁul%ﬂé &r nggdr@hlﬁl%tlsrﬂ‘ngélﬁ@forrh@géé fo%@ lrﬁi%le&gl%%nd/or modified

fornuPatlons I ncl sust al ned-
reloage MofiBed Telgase forpuiptipatinlve dsieut-cavsiames ePuiagh comralied- targeted and
progré@p@ydse.of the invention nay be fornmulated as a

sol sem

uqia e anf’f cP re'ease fgrmu‘iahf)nsof%r tgg .&rBo%eg l’cﬂ’ tge m&entlan are described in US

on as an 1
Pa’fen’fblal §.105cB6r D Sails of @fﬁertshéabéﬁd?ie@@ fe@wpbgﬂﬁﬂSUCEﬁa high ggergy dispersions and

osmoBs!&hY Joafﬁwb@aé@&s. td BCoLHAN VoG E 98P RIMEER NS TRARLIGIAIMN-line, 25(2),
ere
114 BafDRBORE Fivetig LAADMI, STRAIL TS, ey Borasass

the skin or mucosa, that is, dermally or

PARél\m gbm{,,gym{bgl cal fornul ations for this purpose
Ncl U gel's, dro els, lotions, solutions,

0| n‘{t}eéaq{ngourﬂa §f gnv'gamép%y alsp té%gqlrwalgterep&é{ﬁ%ﬂy uftp |tr,e5blood stream, into
musciek ion iid@ taa HeesnaWedge. SSuitaibip | neazihs ,forsppergeral, adniihisteession include intravenous,

lntragﬂwagﬁﬁ %HQP&QI Criﬁt%ﬂrﬂcgli 0% dén'trﬂ:ﬁép m?rﬁra[]%%réf}l Sﬂtrg’sﬁ(‘ernal intracranial,

carrirers inc

intrangyjspularn qna @plgput;@em@ avitghle quséorm’qr@ﬁr@tagmnlsg'pWéquWe needle (including
mlcroné&ose)trmetm aeailexmi injadiks RhOPTUsIBA Qac@rlng(ub@l Penetrati on

Ph a raﬁe rg’l’fogéj a? Tbs) Qrg gg%a[%%q%gous':soﬁuﬁlbrﬁs vgﬁlah R)%n%onqam excipients such as
salts, (carbolbitskates] gwduiiairigesgente mrsfe@blytt@pm@anf fratrADANISY fozAbwHP), but, for some

appndaﬂ&{susﬂﬁy A8y by Rbd slauabe) fs.mwa@marset dtée ndn%h@&@%ﬁl@ﬁdnsor as a dried form to
ores S S an
be “Sﬁ% é‘oﬁ°5”??'8’éwﬁ'?ea au'taglg ? HPep ﬁ}e”'eé?y&igSE?fE’? W?ter et e.

I nj Enetpraparatiéroof paleaterabiosnilaions wpiecsi¢ril@achmditiorst ﬁoaexamplenmylyophmsatlon
RSl 86 b QsiRE sthrER AN RacRIMAAEHREES W&dnbfh RARSS. skilled in th

mayhbdpgledo F‘glgseSl %?nuggﬂ?ons |ncludjm§e  ayed P sifled e
at. systai ned-, pulsed-, controlled-, targeted and

pr omeamn‘m‘mty deoe'fpsmdsloNdNnWI) Mm%ﬁbpa’#ﬂ% Nif gEFétAdrai@uliutions may be
: u f v b
mcreelegg B)?g@grg%s Iér?lt rag;%gpgig[el | or’l:atgﬁﬁkqg?sl O%uch yag theI In;/corporatlon of
solubjlify-anpancingegems- a dry povvder (e| ther alone, as a

- M Xtoh@atioh® for P¥@ARIE adrhiRisiatidh Ynal9|bel’f&n1Matd'd tb ®6 lih ediatd land/or modified

releaseh(@)gmeﬁi( qeaés rgnLLIJE |onsrl|§él¢;1&eciieiayfef orsv&ﬁr‘?%&) npq.SIse r’gﬁ%%f targeted and
progrgnmg@releqspaﬂ@p ngpg@darpfé‘@( @g@tlorg meeffpwl@ed as a solid, semi-solid or

thixotRIpRSgdldl %ﬁ@dﬁﬁmraﬂldﬂeés aﬁuman@@rd@i{?t ;ﬁb\@(ﬂﬂlgs fodified release of the active
el ectr

compy RSP O B AT-BSBREY SRt Mk Rtreperes.
the use of a suitable propellant, such as

TOPléA@AéM%éﬁiAT%N uor oet hane or

3, 3, 3- hept af | uor opropane. For intranasal use,

t heThﬁGWS%ﬁ‘unH%?f ﬂ(‘ﬁ)'ﬂ’fﬁnF Enay qﬁo&ecﬁqggqls\;%e%@@lﬁ@lly tcf fge skin of mucosa, that is,
dermally afrparederataily. Tgadal farmuatiohofde thisr pufposd meluge g-ls ydragads, lotions, solutions,
crean‘fso %ﬁngﬁl\é&g ﬂU&ngBPW%ﬁg (a)c%fesssﬂésgglﬁﬁ ’flln%r slgﬁ E&L:Il\e%g(lvafeg lrsnplants sponges,
flbresopartdﬁ@esl demicrasmuisioRp rlirgserges may ag;g ehep.'sgd '@pﬁg},ﬁrrlers include alcohol,

waterBfi HeRLISII, ﬁqwbamﬂolatm vhitS pétforthng, qhlchbi@, 6&%%@@%@& dn@'propylene glycol.
sol u |I|sa§1e% or .extendi n
see, f

Pene{g%PF r%hsalngg'f) Im(%gﬁmcortper B so?rveé(ﬁwplgh‘gp arm gfq)td%% 958 by Finnin
and Mongehd@ctalprr 198)ch as sorbitan triol eate, oI e| c acid, or

an oligolactic acid. Prior to use in a dry powder or

suspensi on fornul ati on, the drug product is mcronised

to a size
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suitable for delivery by inhalation (typically |ess

than 5 mcrons). This may be achi eved by any
wW@ppsop7ist e conm nuting nmethod, such as spiraPCl/E2005/001825

milling, fluid bed jet m113Ng, supercritical fluid

processi ng to form nanoparti cles, high pressure

ex gﬁ%grn Imze%itl%l%?gtgméﬂ S%in‘gaﬁstr ps{pbjn%lus? | <£e? ! esbgg rarlgt(:jtreoporatlon iontophoresis,

phonggtotasisggpaspHoaasisiame mianoresadle nlhaaleele-fnae (a.qn PoiviiérErcY, Biggot Meetc.) injection.
forfﬂw‘u‘nﬁl&ﬁo‘}#stf& ﬁﬁuﬂélaédﬂwgs{tﬁﬁéﬁﬂ\% "fo:‘ﬂfulattébeﬁcﬁ?é"’ﬂﬁd‘lé‘ﬁ%’até’ and/or modified
t he 1 nvention, sul t base suc act ose

releagg. Mqdified Helgzﬁsg fam’ﬂ,ﬂﬁilf)r(lﬁ’ WﬁH@%dﬂWf isgstaiged-Pyzed-, controlled-, targeted and
programhrededidige. manni tol, or nmagnesi um stearate. The -

| act ose may be anhydrous or in the formof the

nonohydrate, preferably the latter. Other suitable

INHAL EBAINST RANASALABMINISTRAKIONan, gl ucose, mal t ose,
sor 'tHetdéhpoﬂﬁﬂls ot @b mvfer'itféﬁ Q:Qﬁéiso §éJ§an§|§te|%G %tﬁah@é&ﬂyb &35y-inHRlation, typically

in 1 57 BT SO R & TRuS: b BREME. i RIS i jeciose, or as a
mixe¢ combnent particte, ddrenamdleqgikes! vith@hospRaivigs ofuch beplpspiEtidyicholine) from a dry
powdef mﬁé]@r or BY §rp£ér9§bl Bfthy R H%Fésgﬁlz@d"a)nual‘%r 2?ﬁ:ian""ép'réalnatomuser (preferably an

vol ume ma vary from about 1m_ to about
atom S8 3P YT YT OS8R P 1 Mt SRABIRE oYy a5 fi1pug the use of a
suitalflé propgiiaop glichnes Y1,y 2aétraflsdresthdne onedtlet,2,3,83Hepafluctoptopane. For intranasal

use, tﬁg b\H&Er mggéﬁ'\a'ge a/Notagﬁé}ﬁzE'g t%&Je\!(QlﬂBI éM%s%P P@%Iop&tnn

ns I'ene ncl ude
poI V@Itﬂﬁ%ﬁls'éfﬁé gq%@qr PURR; SPEAYL Q;ompgr‘l‘,@m]eguhsgrd@ﬁtagg a solution or suspension
of théremh;bmhd(amk the \rvBRtivh hhprisiig, Sovexbmples stharfll Cguésiis ethanol, or a suitable

alterr?a@‘rfec for é?%oelss?1 C}go%blllsmé (?Ie%t%dl@%b So dgfglgere Qcti%), at;;;lgpséﬁant(s) as solvent

and ﬁnrﬂﬁﬁ@r@bwfﬁ@twamgfaﬁs saihifen iristeptes leip acidair A Pligolastiacidor

I nhop & dsBtif 288 lNdéKB?ﬂsﬁB ﬁé*@ifbmm:di‘aw tﬁ@drﬁ@bmdbmsedlcﬁoﬁ.sed to a size
el eas

smtalﬁ&@#@ew gwn{)%lﬂ?nqgelgqlg Ieis)gg"ag) g 6m?r8n SI n%}CQ_ &c[neved by any appropriate
comnijtuding imethod eduela ge spict jetimilling oflvid bqqiqetudiuyngj @hagre’d;cal fluid processing to form
nanoéé#ﬁcﬁé' m&rdpressﬂlﬁl lﬁ)ﬁ%gem%ﬁgﬁ roplsdréa;ﬁd mé argeted and

ranired rel ease. In i.nhal ers

a&’é\"ﬁ%@lage fenf¥amele, é’é’@‘ Qﬂﬁ“f‘ o "s'P'\ﬁ@e B'stﬁr%%flﬁ’ Briqaes ivs Use in an inhler
or msnrfﬂaa)r vreely \be fovmiutztedote |conteinsa powdet mixeal tasrcampoundJof the invention, a suitable
powdelc B%.r délI&ﬁ eas%ét@set Blﬁstéﬁgr‘-(g%' oﬁ‘errﬂfrﬁarg% %&‘%‘et ¥ud{ Esangﬁcgne mannitol, or

mnister a ose contal ni n
magn&ﬁ'é’ﬂts“?@r‘%t% Tap dagtose ORRYRE Fhyqdrpies @dﬁﬁ@dﬁiﬂ“ gf the G?%'I‘yﬁrate preferably the
latter(Other sigblOwRipants ifkdilideydesiPsie glokdse, inyifise adobitol RylitdN flubese, sucrose and
vaw%%gge about 50 ng to about 20 ng which nmay be
nistered in a single dose or, nore usually, as
di VA litablel geletiontfermulageroier usenia ag ggpmlser using electrohydrodynamics to produce a

fine nﬁ&@%@'—dehtﬁfﬁ %WOMMN@EW biGhe E&ﬁpd@lﬁd@ﬂH@ ﬁﬁerﬂlf)n bé}%ctuatlon and

e b e B G, Bl 508 oot o Npesf Bl gy compr o
compevrsia for@ale ¢ phapyiees gljel, aterieaditer atrabl ad spdien chlpydebaltamative solvents
which3Hhy BEAsb@ M§te§é bighdpieh @?cﬁﬂ)flu&b%l}b%%‘ﬂarﬂﬁpo%%@ﬁé bl%oﬁ

For'mul ations for récta i nal dm ni st rat
for%f"bé? JavouE: 158N AtfNKLk 'édn!ﬁ?)’?ﬁ‘e’ﬁ’?ﬂ!il i %’l‘fefe@feréaélé’h &s saccharin or
saccHgkinlisédiaa, m&}l B addet! do thelsa farmnlations @ff theenvbatiay tbnded for inhaled/intranasal

admuﬁéﬁsail&l n?g,- ezigg mh%ﬁ A@Qﬁ%%’ﬂnm a"%\e@%gx%q%qul?ﬁed to be immediate

a”d/% d‘i‘ﬁS’é‘Gﬁ d@'e%ﬂe NG, ifPrvRRMPEn PARMPLARercomtycalimPeif JPEkg Modified release

formuttibiRCihdivtetdelaldie, saytam@d- Rided-, totoliadl, tatgdtad éﬁtﬁ)rég?érﬁmecﬁ release.
Id;g z rt]alo%séa Bﬁrgragwﬂ Setr lngu?kse}’lsts%r% Inalse}é)g% %“ {; ggslaljl& IHI’(TJIP is determlned by means of a
valve fwhichh fleiMer som meteradt ahuat. Upits io @gtudangs witia thedhvention are typically arranged to
adm ni stration include ointnents, biodegradable (e.g.
absor babl e gel sponges, collagen) and
non- bi odegradabl e (e.g. silicone) inplants, wafers,
| enses and particul ate or

D.
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vesi cul ar systens, such as niosonmes or |iposones. A

pol ymer such as crossed-|inked pol yacrylic acid,
w@odopa2iTys al cohol , hyal uronic acid, a cell ul oSPCI/IB2005/001825

pol yner, for exanple, hydr®&2propyl nethyl cell ul ose,

hydroxyet hyl cel | ul ose, or nethyl cellulose, or a

het er opol ysaccharide pol for .exanpl e, an gu
i RO DT LA or BOSEHER et 18 G BLiAY I dongii of formula ),
The ozgralbeaily dbdeorill ypicaly be in thikeran@iatiouf @ raib abaubBSmgapich sy be administered
ina spiedbld &6 Ul A0 UARBREESE froleRbTlatia, ons T or

ocular/aural adm'nistration may be formilated to be

i mredi ate and/or nodified rel ease. Mdified rel ease

RECTAmrmnM\LaimmALAmmlmﬁo“m)myed- sust ai ned-, pul sed-,

gfqr o] @{Egs%, ggg,lg,gﬁtgﬂﬁﬁd%vp% éHt' | n(\j/ gﬁ:{ta‘ﬁ@%?va gggﬁf%r example, in the

form @bﬁﬁl‘m@'tw tPRSSEH) ebpeemﬁa&os%w&w%ﬁ tigditionaf é'éPP°§'t96hb%F§ but various
anern@mk%zbbnséa@%p@ iidt@ibl € derivatives thereof or
pol yet hyl ene gl ycol - contai ning polyners, in order to
inprove their solubility, dissolution rate,
Formylatipne fqmlallv@jnammvsﬁatigbﬂnay lpg/foemﬁat@t todbe ,ﬁty‘nedi@ty afidger modified release.
ModiftédPelédde #MhuRfiont iuaé Qélgyféﬁn‘éus@ﬁﬁ&lj hRdes, @htrolled- targeted and programmed
adm ni stration. Drug-cyclodextrin conplexes, fo
releaianpl e, are found to be general ly useful for rmst
dosage forns and adm nistration routes. Both inclusion

OCUBKIQAGIQAH_AWIW@@@W' exes may be used. As an
ernati ve ITec onpl exation with the drug

cycThSd’é%PWan ﬁfépe [peentier gray 8lsg Re gdRinisterd\dirgetyite h9§ye °r ear, typically in
the fdrmeof dedps &f @ahitromised slispersioh,or @blutkdl it lidokdniee pH-abfDsted, sterile saline. Other

formu?a?gﬁgoéa‘tyblé‘%ﬁgcu[apgnctAqu?a? gdl‘RlH sf?eﬂi%ﬁfhc \/\H"EOIWHQ %oc%ﬂa@a%@{l%] absorbable

dextrins, exanp
gel anw%sﬁ gellepemn 2nd par- @ﬁ@eg@ﬂgplpdam aﬂwgnmmam@i@ %, Jenpos angparticulate or

vesic@4 §)éfei8, A a!é‘{ﬂio@?ﬁ&é%ﬂlﬁosdﬂtég Qﬁol?vﬁgrs‘ﬂcﬁ t%S %Hfs‘sbefcﬂ&k?c_l polyacrylic acid,
ra e L0 a st er C nat,J o active
poin RHGIGH DB Eiingl IUPEF e pu RhoRanpp Py apPieghifEmvcetuose

hydrogsmthyic@mme ofi methd gelose.ondi luert@mpolysacqhsndm rohimer, tfereexample, gelan gum,

may erQ%?po‘Pgted {BGethdr &R BlordsBNEVe] &13h bE BEnzLRGhish cHIBHAIB, Such formulations may
har maceut.i cal conpositions, at |east one of which

also Regqtiverefdy onlopbpEEifd i n accordance with the invention,
mayFoooulations fonbéujerfeeratasiviiistedion may beefofrauatedio be ikmediate and/or modified
leasttIMRAREE v"ﬂ'g.{?tgrl@ﬁ'!l&l@& QBladd-,  d16tamOAP BIbdd- Obhtrolled-, targeted,
reea% h %(é’e[se ' mvent% ona)?:%nprul ges&T\%o or nore o ooeed, of
pmr%’@’ﬁﬁ‘?ﬁe@s?)har maceuti cal conpositions, at |east one of
whi ch contains a conmpound of formula (1) in accordance

OTHé’Va £ ﬁ,{?@l_éé%gntl on, and neans for separately retaining
onposTttions, such as a container, divided

botThe €ompaungs ofiissiaventian mey:heicembingg wileapleamasToraslegylagentities, such as
cyclo&]@xtrlnl &ndt Qﬁafﬁl@rﬂeh\Vaﬁﬁesb{hbfebﬁbr pay‘é(hyliéi@dglicﬂrcdi’]fé&mg polymers, in order to

|mprog? ﬁwﬁ[l gOIPtﬂ\Pé H{Sts‘g'ﬁ'of‘ gasi% aﬁ%? giskér}q ;e/logvl?ll I'])elgf %nd?ocg rs,tagl?ty Ifor use in any of the
aforementionedsnedes efadiifisteationt dosage forns, for exanpl e,

or ajru@aféloeé&ﬁn& dﬁéxes fror e@mmen &t femdng seh@ena.%mat.@etﬂﬁ for most dosage
ons osa&e i nterval

formey 8 SUTIHGIERR 2 e TEURRBENY TORECRGU FergiRs My be used. As an
alternailiuattdn direct mmaﬁmtwnbomﬂku@mﬁeqyclbdm(trimmaytbppusediiaé qn auxiliary additive, i.e.

as a %?rgglr gﬁ%ﬁt QJ'r sglgﬁllsl%\jgall\ﬁc{%f 8 miony %EJ@@F 9%%&%@@% alpha-, beta- and

gamw'ﬁﬁi%fr\nat ‘FX@WP’FB of Wgh ’Tﬂﬁ'Xt tPeeiﬁ’t’%d int Internatigngl Petant Applicpéigns Nos. WO
91/110f2, Wioeoam2sp® iy oi/s58. | nvention is typically in the
range of about 0.05 ng to about 100 ng dependi ng, of

course, on the node of
KIT-OF-PARTS
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adm ni stration, preferred in the range of about 0.1 ng
to about 50 ng and nore preferred in the range of
wW@bwati201%6 ng to about 20 ng. For exanpl e, or aPCT/IB2005/001825
adm nistration may require 3 total daily dose of from
about 1 nmg to about 20 ng, vvhi I e an intravenous dose

requi re from about to about 10 The
t ot 'B?S“H%P B/ H5% Be Agsrabie t%%ﬂ‘i"i‘"ﬂ?t%& %%é‘?i"']aﬂ%?fﬁ@ﬁ“’& 8 pounds, for example,
for thdipuipdeedofdresting.a phtiesler dissag escaatior) #dedlitttmthascepeef &geresent invention

that %%ﬁﬂo ;47% eJE.@éA 'c&g ItWﬁé %b% (Tq %W‘Eﬁh‘s&'ﬁgi 5% c%ﬁ%bﬁnd in accordance

ySI Cl an rea e to aeter
with fa%@gnt'p@rmwwe@ mg@n%ﬂdg%fheﬁ@m of adfitrsyitahle foppapdministration of the
compbéifigie. such as infants and the el derly. COVBI NATI O\I As
g'_ f_‘ﬁhﬁxs%%dklt ol?%m lh e%tl gg)mpings tr I%%re se% %&}%rﬁaceu ca cimposmons at

agonlst ac a oni resen
least jong ehwml@ncqwsmcqmﬂm ofyor@uml)n@dcwqahc%\w'th @asmveoﬁm@ and means for

separ(a{ewefetaa%rm@& sma#sl Yu@thd ¥e&oreRet dede@‘BUﬁ@U&ddeed foil packet. An

examlp%fqtf ngH @6@ é%lfg%%n*‘&ls{, bl@{gﬁﬁ%ﬁ@gédafo gthgﬁ%&éoﬁ?fg%?gs capsules and the like.
parTheckil efrthy irvectmnpe wadicaériyt hetatblerftpmdzcmnu@!;t)ar,lngodlfferent dosage forms, for
examBQa&rgpéﬁ@ %Erleﬁt@"él Yor%gﬁlﬁﬂttéﬁb %ess.@bérat@ orﬁﬂésﬁi@ﬁ@at@?ﬁef&?@l‘iosage intervals, or

f1 ned above, be adm ni stered_si nul tanequs
for t'gwétqaéh% |San>err§te wwe&%at@avsﬁ e BRENGa T GRSIS SaPRlAepie kit typically
comprisgsalirpitiansifacadntigisteibh gncrady heeprawiisatvath asbealteeitndniayaid.
DosAsg histam ne H2 receptor antagonists, e.g.
itidine, lafutidine, nizatidine, cinetidine
f arfr @@pﬁ@trgpa g hyman Qﬁtlﬁ@ts tbq to}al Balutd@pp Bfuthﬁ compounds of the invention is

typicallit hih e &[n%e . @outomm@rn@zw @bouf SI00BHG @é@érﬁmg of course, on the mode of

admlrps‘rf}rc?‘il? Hre%erreg in rhgpaen? %12 %D ﬁt 0. H %n % g!?ou‘rfltz)g g and tm%Pe @e%rrgd in the range of

abouidhy e ﬁcaap@nt 20megy ﬁprqggranl(e\q:pl ;pg@g\)stratmzupayg%ure @gxtgj gglly dose of from about
1 mg'ﬁUab%Q% rﬂ@dthelé«r ﬁ@é’v?eﬂo& doéé My BiI +e aird Rk Sbolit &5 WgAS ebout 10 mg. The
ot ey b e BT (Y
ota Sgsglmaﬂ §edeinistrred g shp's or AVided d958% or ezi nc,  ecabet

sodihesg dcrse@ﬁmrepb@ed ot ep amnagedxumeﬁm@c&hmngm@t piabeyt 65kg to about

C . . .
70kg amg?l'hgaéé éA \INﬂ %éag’gg‘%?'gnmgﬁ%j%%%%@( %L\J/[%FT‘C) s e weight falls outside this

rangeaﬁ‘&ﬁlaéf'@a”tsea thegldiilydi ne, nedet oni di ne, | of exi di ne,
coMBIDNADIONIi ne, tizani di ne, guanfaci ne, guanabenz,

t alAsD& L&d%@vg%%ﬁ&hﬂmof ltt{éelnve('n%rl b))%l%?%tllﬁ naaggalst activity. A 5-HT,

erlva . I ne, amno
agonigtpg qupﬁgwer(nqog)madgpgpﬁhﬂy@ﬁ@hlﬁ@j wilty qj@@@trqae othegpharmacologically active
agent?r asthsbupd, rpartuclharynrdnh@ trB&tmehitadf gaﬂtraesa@hagaaleéﬂmk dls@dzééeFor example, a 5-HT,

agomst:, ;I())anrbcgﬂa%/ n%cBmpoun r# c}%é %‘r’?’hulgg n,%lj ggh m]ac%t?t'caﬂpa%népéable salt or solvate thereof,

ercani
as deﬁu@gd@bp\(ﬁ may b@ﬁ@@m@l’e@ﬂ ﬁ@ultprgqoaay peq@@ntlaﬁbpp‘ s@pgptﬁ[y in comblnatlon with one

or moY@ﬁr%ﬂﬂéHologlcéllytaElﬂ/@@baitQ@eled&ﬁiﬂd?d pi ne, propafenone,

%ﬂ]’ B? Hél‘ec%tﬁ ap §?ﬂﬁtf e g( fénﬂlglgﬁ ﬁ;n Jé{?egliz%gmg,g%m?tg{ng famotidine and

rexafjdingli azepam zal epl on, Zol pi dem hal oxazol am
(i) C! ROBFBRAThhiRRAZ @B%eﬁ%@&%epfa&&é %%%}olé rhifap Rk 88 tenatoprazole,

| or net azepam m dazol am tofisopam cl obazam
"Fﬂ’ram'@t?’tﬁ’iﬁ]ﬁa?f?%ﬂ’f‘d f1 ut oprazepam (xi) prostagl andin

(iii) - anedidguesantagosts, &g sbragrazand ienapraded (b 1886 AZD-0865, CS-526, AU-2064 and
\;J;\ezegﬁsél nil, esoprostenol, |atanoprost, il oprost,

beraprost, enprostl [, i bud| | gst and ozggrel
(iv) oral antacid mixtures, e.g. Maalox®, Aludrox® and Gaviscon;

v) mucosal protective agents, e.g. polaprezinc, ecabet sodium, rebamipide, teprenone, cetraxate,
sucralfate, chloropyilline-copper and plaunotol;
(vi) GABAg agonists, e.g. baclofen and AZD-3355;
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(xii) histam ne H3 agonists, e.g.
R- al pha- net hyl hi stam ne and BP-294; (xiii)
W@RniosAE$s ri ¢ agents, e.g. Anti-gastrin vacci nBCT/IB2005/001825
itriglum de and Z-360; (xiV3d4 5-HT3 antagonists, e.dg.
dol asetron, palonosetron, alosetron, azasetron,
ranpsetron, mtrazapine, granisetron, tropisetron,
(vii) E- %monlgﬁdgﬁsé%qn&meaﬁ'@pqe iding, rlefﬁXIdl(l%V)TlOt((i)r]ICE%|tfzenldlne guanfacine,

duahabden tMpS@Riand dexrfedetomigiiean ne, am triptyline,

(vii) c! %ﬂtrﬁrﬁ ééHthﬁ/\es aegg’fﬁ‘é’ogﬂﬁun%” |h§Jh§lﬂﬂea{Hdrb%XOf§]lh]vl) GABA

azepam
(ix) CI mwmnebr%g‘pd@g baranidiping. alecidipingi daledirine, gzelnldlplne clinidipine,
I&h@&ﬁ@wdilﬁ’éz@rﬁd gSlﬁ)éQrﬁll Céi@ﬁi@iplné XH%bIthiﬁ@' @ﬂn@d@l’r‘l@' Sﬂé?&ln%me bevantolol,

TR BT SERIP B Rb T HGHORBe: REAPIE feperonone, manidpine,

Hepridilamiedipine ouleadinéne, cigwdipine, andifdsydik ocode | ne, oxycodone,
(x) hyﬁ’énQ&ﬁ’&@ﬁﬁe 5509@@)( Yepé‘ e @%zeﬂ%ﬁ'a' n?;k%fb% {(‘) lo%ﬁ'p hhé"&azolam clonazepam,

nal oxone, nal tTexone, buprenor phi ne, butor phanol
FRAOBEIBN OB [URACIER  FHEIE  PTTS137RR e (AZREY tofisopam, clobazam,
faniecbmyaeand mtgoramhmeot i de, AN-238 and PTR-3173; (XxiX)

(xi) d ?rg’g{?g{' %‘n éfhg %;t\féf%t 8 P%’sgglﬁkcwp rﬁ&%ﬁ' s@U']etrepﬁoélel esoprostenol, latanoprost,

Ve serotoni nor eu tor's
@gr,ogt; aranfest, &8 B@PW'HP%?S&F}?" $732@&ket i ne, nefaz odone

(xii) Tl MM@Nmm-Igégonﬁstst algom-@@ﬁa m&Wﬁa%hMe%d Bpamx etine,

(xiii) \éegf!“&?‘al?g e'nts égr@g‘ aStn% L2 cc (req{n lrl]r%ld)e aHd? Pll ne,

'ol i nergics,
(xiv) e. @HTdalﬁgqenl@m 8- memsdmtm, alpsetrion,)azagpirgn, re@gsetron, mitrazapine,
geargsetr&ﬁ It,{) iBetioh) E- 3@60&%h£étrbn a.lﬂpm&yéu(oh) Isogel (r)

(xv) %%@ ge%esswacgﬁél ||r(uP am"teXxFW tr{p&a,,{]? Sﬁ I L leg amoxaplne and

le‘egammmebeverl ne; (xxv) dopam ne antagonists, e.dg.

(xvi) ITEéQgA 9psN, 4%, Q@J&ﬁﬁd APREMAB i RALRS54M, mld'n'a%am( $roYbpide, brotizolam,

|'i nergics, . neostigmne (Xxvil)
4°H'ﬁ'PB‘? P@%@ba"ga@d egardiean ne, rret ri fonat e

(xvii) I | offd | gialgesics,i tepr intephined  lekdoie,p edlomofpksng, i ioxymorphone, levorphanol,
IJ\%@&K‘E glnﬁbtig}‘@e aﬁgg&‘amhsﬁ&tan@arc&)b&w a&)'d&agfgiﬁ}/drg\%agine, oxycodone,

ant agoni sare
I’tyquﬁg{oaem propoxyphene nalmefene nalorphine, naloxone, nalfrexone, buprenorphine,

b(uaﬂarﬁl?al r?alt{uBhlﬁe mcﬁdehfanzédmwr onet hyl ) benzyl ] -8, 9, 10, 11-t
(xvm) som os{a?lréarlalo A h%l oétreﬁﬁtm 59&1 grginl"%R 3#3[ 1,4]d

i aZ0oCl no St dihe di 0he
(xix) ( TAKEh@BTE agivatpr EB 'BQVD%OI[W( 1R)-1-[3,5-bis(trifluoroneth
(xx) Y| Sy l;&r@tbﬁlﬁ)?}éupfial(e‘lmﬁlbm§ 0@@ esuHraing,- BIYtHBREM Nl dxE#HeD nefazodone,

f%c(‘nlﬁ(gwntaaﬁ?alo T@WP Efﬂd lparoxetlne venla:tgaxme trgmadoEF sugdtramlne duloxetine,
d@s‘te[n@famehwyap@xe(thel f1 uor omet hoxy) phenyl ] met hyl am no] -

(xxi) 2 Qﬂ@ﬂ%ﬁer LPeli &ibﬁ%nﬂr%%ngﬁ}osc ifed for assessing
i ca actl Itlesy 4.receptor. bindi

n
(i) o f 'f*>faH\9 % &8 Td'fyb?hé:y*a%ﬁ’pdéﬁ?aﬁ 9Bihi REOPRY e GeleRP. aR@Nomacol®
(xxiii)d efiber prodiets, &y. Métambaif;l owi ng procedures. Human 5- HT

(xx1v)b|M§&gr§)>dlwggnn%bgrEﬁ& ) transfected HEK293 cells were

ared and grown 1 n-HRouse. The collected cells
(xxv) dopamlne antagonists, e.g. metoclopramide, domperidone and levosulpiride;

(xxvi) cholinergics, e.g. neostigmine

(xxvii) AChE inhibitors, e.g. galantamine, metrifonate, rivastigmine, itopride and donepezil;

(xxviii) Tachykinin (NK) antagonists, particularly NK-3, NK-2 and NK-1 antagonists e.g.nepadutant,
saredutant, talnetant,
(aR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9,10,11-tetrahydro-9-methyl-5-(4-methylphenyl)-7H-[1,4]d
iazocino[2,1-g][1,7]naphthridine-6-13-dione (TAK-637),
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wer e Suspended in 50 nmM HEPES (pH 7.4 at 40Q)
suppl emented with protease inhibitor cocktail
w@ Bwehei7mger, 1: 1000 dil ution) and honogeni zedPCEiB2gO#001825
hand held Polytron PT 1200 3% srupter set at full power
for 30 sec on ice. The hormgenat es vvere centrlfuged at
000 x 4 QC for 30 mn ets were
SRR LA E R T e TP op e sEgpr g Marpholinylmetny-

1cRdihydrd-Bigre 2, 4atriel-8rone | Nt (MK-8&)E nanrarepitahhe f i nalapitant and

it R S T R e el e
and stored at -800C until use. An aliquot of nenbrane
Methbd ot labS¥38ingasiologiesl abiwitigd: ot ei n concent r ation

2&(7%591! faré?ieggalrg %g& lf \)\iﬁslc’? %53 corE%?un? Xf thlS lnvéntlon aR(e\’%)ete?mlned by the

followingpegcedwes.s, 25 nl of test conpounds vvere |ncubat ed

with 25 ml of [3H -GR1 13808 (Anersham final 0.2 nM

an 50 menbr ane honogenat e and WGA- SPA beads
Human spensi on solutions (10 ng protein and 1ng
SRAuNEeS T iettdnyfetteod HER298 aell ware atepared and gmwe indtouses The collected cells

were érﬁb%ﬁ Ilr‘f 50Cmpl' I-@fE@?(aM@SI aﬁ*@‘tcﬁ Uﬂd@ﬁjen@é v‘;lith %Mtcgg; mln%%}%ocktall

cris) at th concentration. | ncub
(Boertn@gqh (3 Qdilllgynwﬁppmpwgpg H5ing# hq_r@d@ld Prﬂlﬁtron PT 1200 dlsruptor set at full
poweRec&EPdeaion ireUTitk Holrdbigeratdsi ward yenitiigyed b4, 000 xetat BY C for 30 min. The pellets

were ﬁ‘\gH Fbtsh%%nagdtlnynﬁ I es Hl7%f ﬁﬁ&%ﬁ %Entr(lfxgé ?% mot%I Ill the same manner.

The f'PI@!rP&\'P"%WWFSHWPﬂWﬁﬂ' an am%ﬁfeswhﬂmm $0 {“WHT‘I%RF&QP@J I at 25 °C),
homobﬁm%laaété@amae@étewceﬂmae@l BI04t bifindhiBiSR. fradit®s was used for

protelfn Iggpc?nt&aglgrﬂ 8et6rama\£ﬁrbvﬁ riqu:r%(%tg pra%m a{s?]ayiq é%§g ?nﬁﬁAL%\;C%x Iplate reader
(Wallzeyckt ai | (Boehringer, 1:1000 dilution) and honogeni zed
USgdp %e%ur%@@xm#déni’oialﬂl BﬂestPImér&Q@s HERNintDbREd Wit 253l of [H]-GR113808

(e AR M 100 HEAS MM RE PaERerpiB g - i (Amersham

suspgpeibh edlgtione (16 pigipertein et Bitkeicbads/wBI() ferfoD Trinuseshkat fdoer teipddature.
Nonsgecq’ic @Fnd‘l]i%_qgg ? lr%%rﬂ) r1 pﬁ\MQﬁﬁ 396}?@'0({?@)'& tHeq‘lnEIrl',%n(%ﬁ@lon Incubation was

manner ts were resuspended in an
’fefm"é?ﬁﬁirtlyﬁﬁ?ta@eat{?alab?@ (5‘?m50 mM Tris buffer (pH 7.4 at 25

00390@““ wdund regliokEtivigvadyddaitiified byrogtngreith, MiedoBefa platectoanter (Wallac).
‘Mlecgmﬁéund? S‘p&aH@Fe% 'shéd\ge‘ﬁg re@%};t&lé% (of menbrane

actlohs was use oncentr ati on
determ nati on using BCA protein assay kit (PIERCE) and

Humd}ﬁlﬁlﬁzb phing@) r eader (\al | ac) For the bi nd! ng

er | ?Iﬁj}@&fanffg% EE%Q%(C Il we §%?9r?ad Wec{ gerg\lfvrg%qwﬁt e(lir&e collected cells
were m@oenﬂed 61 507aHFia heen (AL ©) SUBDEmeRjod it rEplagsetnlepr cookdai
(BoeﬁrlﬁéerGQMGOHMItiSﬁ) =0 hBﬁ@é@n‘z@@”Qﬁﬁ@é K- hemﬁrgﬂgﬁ Pt Hgoo dlsruptor set at full

oy S} 4t T THEUT AU s e A fO00 oA 4°E 610, The el

were then rasnspieadeddy 50 sy Tis\oatterehl 7.4 lat 4 ¢G)iand cenifuged.ocRce/mPElin the same
mannép?@%a%e"ﬁ?tg wtefebr@é s&éHdte@ In dﬂ%ﬁﬁoﬁﬁb‘fé ﬂﬁ’un%%@% Trls buffer (pH 7.4 at

har vest er hr ee was
25 “Chepntaining 1M '\49% h°2‘é>°96@5’-ed Ricuelst gpd ’HUGF'\ at P%&ﬁ LB‘H'd{SP\ﬁ”tdiUOt of
memhase feHdtons iwlas @skedTyr groteidiconcaatratibh bétammiratiore adin BAYgpruteinragsay kit
onpounds of Exanpl es showed
(PIE’{E%%RJ \}éstg’ %e?&er(\@gﬁac&gom st -i nduced cAMP el evati on
For therbmwmnp%mm(% Ml of @ﬁ@p@@ews MEYein3ibated Wih 5 peh HI 5-HT (Amersham,
final 6 'T[M)(éﬁi idbamséfﬂﬁérﬁﬂaddﬁlﬁﬂ%eﬁﬁé |(S00WEd Protsit/alibd) SHESh minutes at room

temp%%gﬁr %%B?c tﬂ:j:mdg]& %sv&e{emgﬁ%o %éé\/? %Eggrécr sggzu:ie ﬂrjal concentration.

All ln@@ajlongpvmle teryipatan i raplcgva(o@,m(flbr)atlonl@@r 08i% BEIdoaked glass fiber filter papers
penicillin and 100 ng/ m streptonycin.




10

15

20

25

30

35

40

The cells were grown to 60-80% confl uence. On the

previ ous day before treatnent with conpounds dial yzed
wWOo-a®B5(37e0) was substituted for normal and thECTEB2065/001825

wer e incubated overnight. G@irpounds were prepared in

96-well plates (12.5 m/well). The cells were

_ harveste W th PBS/ 1 EDTA, centrifuged and washe .
using, PRANBHS PeRes e sTeegh R iier dlestecits S BrR bR g8 74 ot 25 “0).
Recephsboued taziwanﬁi/ﬁyiwamq@hﬁﬂw by pmilceimm%dn vauntindA@ingiAakkEREESS counter.

3- |As]1ow8&? %bp&aﬁé gﬁ%\%l ne g aﬁg{tyt he

concentratl on of 1 6 x 105 ceI I s/m and left for 15
Agonistintduesd sAMP@EVatieidtudian I5eHT ./ teansfeg tddl HEK 203 ells
i it af (
Jnh% § HT‘%Y t{aé}g% t%{i: EIEP&?S%&?P? vg?rg fgtg?#sﬁ%cﬁg-gkgst f:’fhéaocgehﬁs \h?ere grown at
37° Ctaedﬂiféﬁé?tzmWEM%Jﬂ'niennetnltedmtmOQ%\ﬁ;ﬁZS 2R HERESS(pY 7. 40,1260 pg/ml hygromyein
B (G|15<§)§‘C150 Gﬁ\ts(r%%em: (nMVQJud *)oo%ﬁnlfs%ptcﬂ%ﬂ:ﬁrﬁs were |eft for 30

ro nper ature. Honbgenous_tinme-resolve
The CPl'W 8 Qrc?é’ﬁ é‘éﬁcb%\%/é aor@mﬁe (%b‘ﬁ% Prexigys %eé(tb@@(‘? Eratfe WH'&&%“F’W""S
dialyzad E0SdGibgo)tves istisstitoted didraotmel enid the cells wettihcubated AFRVIUSHK.

Com ehéé v‘/ea@ ﬁea&g%igtgg e(l g\é{els g&) n;yr@l%@%dcggsowéw ﬁ%&ﬁ@ecﬁg BE’BS/ 1 mM EDTA,

centri e‘#r%”d ‘Wﬁh%wth 'F%% Aythe bﬁ@?”'ngﬁtﬂﬁ /I ‘&?'u'd’lekbsz &@s E?&g%ﬂﬁnﬁ!ﬁﬁ’ in DMEM
supplefeéntédiitto2ooh Mﬂ-lamseﬁa:ﬁm pergliing eFigma)anaf neaclisobetlll1-@bthylxanthine

(Slgmgigt tﬁ]en?;o R%trgﬁo% ol?qnG QI|OJs (Qe\ﬂ’&gﬂ %ﬁﬂ%ﬁ%@ ?Utg gti rﬁ\%&e%erature The reaction

dard 'curve
was Irm«asmadéﬁowﬁtm ealigiintyplatesc(i2.6 el ivteriaanbaiianien 5 reiautessat room

tempérBtﬁreaﬁf%qﬂfon G(f-1 OQWE aBdady §t6§| tﬂéye&@QO(ZB M/\ﬁéﬂﬁ BRdAé Plates were left for 30
ounds O

m'”“"% Etgﬁ?r)& e"};&‘j%‘ir%t °E‘°8%’1°”§/I ?xresgﬁﬁ‘gi”°&eéfeé}°ﬁbiasc?8 BMRdPHging) detection

was rivpeeraacdriiRBottheamaiufastusel’ sHEKRERS AFRQsy nwiitabelmoapear (Ballzo) gas used to

measglreqll"tﬁiFI P(Ie?ﬂb't%‘ﬁ 320 hr% &ﬁgélmﬁnﬁ@iolr% W@Eﬁtmﬁéjwl‘?{‘ Aol Aime 400 ps).

nM T {h at 40C) and ni zed_usi
Data Wﬁ%’i‘ﬂaﬁ’é?‘ﬂb@ﬁ’ VA Sﬁatp?f fit@mcg]cg r'rl‘j‘iﬂslﬁ‘f of §@8“ well 3t f2q np 8&%?65 nm
followed by 2AMB qmnﬁﬁbahmsm’ﬁl&ﬁMHcstmg@fn atres. Enbareementtof cAMR)prddation elicited by

each é&n&ggd %agr&pﬂﬁ\ﬁéeg 8 tﬁ@émépﬂ Wcr/l\MP Fl?&ilﬁ?& ll)gﬁ Owrs%rc;tcmﬁ'nﬁs r%Jma)

resuspende onogeni ze centri once nore
the°‘”§8W§°‘fFﬂﬁﬁfeﬁxa"Wﬁés'?qV‘f?Sl5HEe'leP@¥%r agedicegditspended in
an appropriate volune of 50 M Tris-HCI, 10 nM KCl, 1

‘Human\didvesdide bimtiha/. 4 at 4C), honogeni zed, al i quot ed and

Stl-%n% I-‘?éRG ﬁgwgfelé 'I-'FOKE% ce'ﬁ@w@rje gpeﬁ)gi;ed%ﬁd gBWP friuse. The collected cells

fractions was use r roteln entra
were gyspeider inRd oM TsHrh(PHEA 88 A dt) @ heraegepizeq ysings arghigld Baytron PT 1200
disrupfdréeXat full pakver fsrepded or( Y ThaRdmodBhatds Were asrtiaRiGedvst 1&000 x g at 4 °C for 20

min. ‘ﬁ“%gghje% \ﬁ%e t%n%es%?ﬁe%}dec{ malﬂg%n&gd %99 cmtrlfbdééd%ﬁcé’\ﬁg e |n the same manner.

The figlipRllebwere resteBrqd ioan aprronrile velurmroé PR Trisrrigll, 19 r@M/rCl 1 mM MgCl,
(pH 7@l 4 lﬁmdiﬂog@ﬁlzdmeﬂhﬁ&%am&%ta&ﬁduaﬂ ued /%ra‘nétﬁﬁlt Bmér@rane fractions

was g B BB oo Reeat AP ch eGP Lind PR PRter, seemy HB[ENCE and ARvosx
plate maderdellagd.i on. | ncubati on was term nated by rapid
v aSihtitg JsbéJsWé md&&f&fm Qto'ia(q,amﬁé ef%eqn ﬁé@ﬁ/eﬁ;%fa%gl Bty pl of test

compfqt:lr:dtg svrg@l'ir?éug%tewm@ﬂ ul oﬁ_[ Wo@@ezmmﬁﬁhgn mealt5 Q{\@ anql-ﬂgo ul of membrane
homoférates(2s pgvproteird far 60 mnmltets at bm teraparhterebilgspedtfid biriding®ehs determined by

10 pl\)/\ﬂic;f&ll&eét% dﬁtafscoﬁgdv\g{atfon Fﬁ%]bgf?o%tv{/éé' té%uﬁ% 9 %{ggd \;dcgﬁn‘? filtration over 0.5%

was counte | ate counte
presoplad 4B Bpieplpte filier ¢ising Skatien sl hq"\te;?t%)él%h PRoaMfrig#HiCl, 10 mM KCI, 1 mM
MgClgasH gr4ct AT trhe fitkes @t b, e 516 sdade bays Shd Hied with Betaplate Scint.

Radloag‘tlviéy boung%cf(?tgrt \&gﬁa%ourﬁgé % \th ag E?%g%gé COL7J Caco- 2 cells

er sup S nmultiwell
|nsert systen) for 14 days Cul ture nmedi um was renoved
fromboth the apical and basol ateral conpartnents and
t he nonol ayers ‘
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were preincubated with pre-warned 0.3 m apical buffer
and 1.0 nml basol ateral buffer for 0.5 hour at 37Cin a
WG bakae37mat er bath at 50 cycl es/m n. The api caPCDOIB20&y001825
consi sted of Hanks Bal anced7Salt Sol ution, 25 nM
D- gl ucose nonohydrate, 20 nM MES Bi ol ogi cal Buffer,
1.25 MM CaCl2 and 0.5 m Ml 2 (pH 6.5). The
I er consi st ed | an Sal t
ST oo esly Dl REEiefo sty aRh: b By MeFPLneeerbed in Shiyin
Yee,Maohaggitical ReBadrthp 763 (1998. mM CaCl 2 and 0.5 nM MyCl 2 (pH
7. QGacobt cehid) @e@‘fm\ﬁrﬁ oh RRerRUSHIE l{hﬁédnqq]TS Hﬂﬁwg? ﬁl:bé't ¥‘@§em) for 14 days.

removed and ound sol uti on S
Cut{gaGed i 6 (Ve 1) B EHFEL ETHLARSD ST CPPRREIERiS gop dhe monolayers
were preinedbatal withl drs-wadredai. mmrlaylcbr mefor drasial mt esalbtetatibdfier foa0.5 hour at 37°C

ina sﬁ#k%atgﬁ% 50 Cc?ﬂ J/r"ﬂﬁ'\' Oﬂ'\e %Egl%ﬁ%ﬁﬁgte q—laﬁ?saéséfén%gd géﬂt Solution, 25

mass
mM -gluease at%ehypraé?n%)lvé\ﬂ ME§p‘?é°'%€f'°6J: Byffer.dt45/8 éiﬁ%aﬁ"ﬂﬁéé“MfMQC'z (pH 6.5).
The HaBEISbapdUEeddnéikted 6ﬁ¢aakyeaslar&bai SalfSiutdp T rBMD- glucose monohydrate, 20 mM

HEPﬁélnﬁg F?I(?V%%%rg‘fgg m |6Io§| r;g;(j):) g QVW P{Iﬁ@% c(,é:ﬁ |7‘2\1kJ %& d%mzﬂg Rrelncubatlon
the mediBDwagiremevegAaind test rcpme@undr @éutrp@ r(1@i\Anigpbifier W@s3added to the apical

compaffént. VEP1e' ﬁlsérﬁewgﬁnr%veuotbums (chtgmnb frd¥P PaSolhtBRl b@teRlat 1 hr. Drug

on the at t = 0. Al data
CO"C‘?"‘Q'B?O&%%F bFﬁeégﬂ?ﬁ Hﬁawe(gbyq%'gé ?Qaﬁyﬁ%nol ayer integrity
waSudretes(F ninassdinie) wias célfutatedviednh they stopa b porutative-appeatandeeof substrate on
the rdcBivEl 4R Bnd bﬂ&?e%&ﬁ@§@lﬂ?§oe@fﬂe%(&ps%s %QIH[H&U@#&m (he%ll%%g equation.

wer e | ncubated . 78 ng/

( Heo§M/ser) TéD " W /r)(éf"aé@ um phosphat e buf fer ( pH 7 4)
whete SViCswfaceé hrea &6 trehespprt (@63 ¢tmp |Vt i the Bosorivelamt ®3mIiMO is the total amount

ofdrl}geoﬁtﬁeoédﬂk[)%&té}ttﬁﬂ Al Qups, a non-P450 and a P450

was only added to the reaction nixture of
r ePfeﬁ%thPAI'!’?@” §f %lﬂﬁe”SAnMa'I‘Q‘%’Gb'ﬂte@fty !‘s’aﬁ?ﬂt%r qingd bPhS@e@Yedi%tra”SPm
was collected at 0, 10, 30, and 60 min tinme point,
i ' i nt tRdicated the tinme when NADPH
&VM—MMW m xture of P450 group. An
al i gsicompeunga (ioiNdgvens ingibatep28 3 Gmad Mok ene 6r$ esfmelcHIAM (HL101) in 100
mM p‘o@a@sn@rﬂ %h@s@hgﬂe ri)ufférr(FH F?QJ) af 37°§‘3h |tlﬁé3§63§iee@|Wéﬂ PRES WRE Reaction mixture was

Pt i 00F P E ARGERE AL BOGE B + SR wpo P aitadde B grpoton mivure o
the Pd&ngroum  ée atiquof ofgrempis 00P450 group Wasicollected a0, dOn§h emti60 min time point,
wheré® R\ﬁﬁfrﬁer Flnkt fﬁﬁwét@d P iRE %E@NADW%a%H Frﬁ&th@)’ealﬁ@nl}ﬁéth@ of P450 group.

The fe val ue was obt ai ned r[% 8
An ol of TR PRy HRIRIES USR5 58 6o ot Collcted aliquot
were @gtmutedndsy/ acetohitriie) adlutivh aootainidg \earistesalt stanelardT hEhespreg@gtateld protein was
spun Eg\ﬁw |t1' rlfgé (28?% rgﬁn’ ﬁ(gnlﬂ _?hl*ggcargkgou@(g%%?rtﬂe d@rl |q§u6elﬂ’r3atant was measured
by L%Wﬁ%yﬁtemvm ue using follow ng equations: Hal f life =
| N e/ haf-ifex @ @as dhined1 v plottdg the nhtutall fdgeidthid tbof ithe b&ek area ratio of

compo?ndltsp V\fe g srfé) lrdi(;)\girs‘g.{i F\%FS g@@psi ?é ol’ fﬂe‘ﬂﬁé Sﬂjesm trﬁéuc'gh the points yields the

rate qﬁm&tabdbme(k) Hm wapeangerieditsa hwlirlite teéuerusm fQilewmatemra@mﬁ or
anflimte 2 @FPRrature, that is, in the range of about
18- 25 0C, evaporation of solvent was carried out using
a rotary evaporator under reduced pressure with a bath
Exampéasper at ure of up to about 60 OC, reactions were
MO MG vEIlioR Y il irBted RS fomm. EHtiAR BXark didsG waeﬁi unless stated

G

reaction tines are gl ven for Ir lustrati on onl Y,

otherw;éqz ta;l fﬁjﬁgﬂtﬁgrg cemrqallbgw?plea@léowleﬁ \g_(grp@arned out at room or ambient
tempdrptoley fhiarif v tharangy of Amul 18-A57Créviaparatomtof s@Vdnt was ¢a@iadios)ysing a rotary

evap&rg\rgr &%EH&E LH:E(? B@QQJ{QW& tmem%la f'atdni&l L@ttﬁ? ?bo%%ﬂ)‘%u na%ts,tlons were

assur e one 0O

Cac

monitpreg R hifexer cmrp@af@gy@pwtl@@pqi gegetion times are given for(’:ilustratlon only; melting
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gel 60 F254 precoated TLC plates or Merck NH2 F254S
precoat ed HPTLC pl ates), mass spectronetry, nucl ear

wore@agtizes resonance (NMR), infrared red absor pp¢DIB2005/001825
spectra (IR) or mcroanal ys3&. Yields are given for
illustrative purposes onIy Fl ash col umm

o 134288 e o S5 AR 39 by o an
puntﬂﬂaﬂ)EOIa'(eAwpmmu‘ﬁ;ipwere@@sm byrgt leattone pEpefalowionteptigies: tic (Merck silica
gel 6? ﬁr@@JatQaﬁL@ rﬁa%s) or Wierdk l\ﬂb@s‘;_ﬂﬁgcogl@d dPTIE ?Qfe’s}( M‘laas_ spectromeiry,

ers mass S Ct roneter or a Autonmss
nuclegp@aonefierespanes SYMR)ipliareded @hIarRiien sercda Rk et pigoanphysis.  Yields are
glver(fESIlL)strmé @u@biéiloﬁ@d RiashacoltMiZh{oétogr=phy Wwasarried out using Merck silica gel

at {.[ 0 M
o0 3P PEHEASIM K TR Chidlsutee PREAEARInDDRE 92550 Rl
Low- GamwtlpA ngEpe spastraltdatartEl) wele thalm ©n eHteqriiHTY ater blivhasABpEfrometer or a

AutorH§ésnI@O dBLsrakE eEﬂ’Un%é?f qrdw-l(agcﬁut%r(%@)s? Qdectral data (ESI) were obtained on a
sol ven unl

|mth¥Isu f OXi 0/D$ ﬁ\%

ZMDZ (ypigrs @assoipﬁgmme °”1‘ Hafire U 'f'r8mt3§st P?ﬁ%f@?ﬁr@i‘?t%(neNMR data was
deter(nifeB)t 2/ Mz @EORUNBItLARTAspedtromptear)tos 3EeVHIJEDL INMLASAY); using
deut&&’t@%?‘%rbt@ﬂﬁl%%@’bﬁfﬁf'd%ét%ﬁlf&%qgﬁ‘ﬁ D)8 8s & ol F&ilé%& md%ared otherwise,

relative tsﬁ?iréa‘etfHks&ane|(ﬂf'§>;féd'tt?raa'®gﬁnearﬁﬁa%qﬁ? efr WO%(PBWP (FaF¥gntional
abbrévishior@seld aleest siagret €= dobit 4 AQjipletpt iqaattet, Mot alitiples brv@bedbad, etc. IR

spec{g%\ﬁérgrn% SLH'é(% Wa §h %AEQ&A?Q ?_p%gtp n%t%‘ﬁboglol(%lﬁ%ttaqlorﬁs were measured

pec

using q@scqjglllj’a?ﬁor%tﬁﬁ imefgr plapgrb%qqctrquo;p@pm btd.).m Ghemical symbols have
their (iR rhédhehgB: Q.M (Boailing pbihi),thep (Eklting pdint}, Miitek(s)), MLe@iMkter(s))dg (gram(s)),
mg(r{ilﬁg{r?rﬂsﬁ%%gl ér?]’glggquplmleg(éﬁlﬁci%s@}ﬁq?@lﬁqui\_gaq%(gﬁ%@mmé\?&e)@(frgydiffraction (PXRD)
patterh efsrdgtermiped YsMaRORigpat RINT -1 TRaowdRs tXeenfifieadtomstentited with an automatic
samp% S\%K@ér F Nﬁet-gjfl%tap@metéﬁ Bedbh dik}efréernéé:&mtsgd'onﬁér? trfdfochromator and a

SCIhtI&%IﬁIi‘! Bgﬁgteé r'IIheﬁglng]e Sy g'%ﬂ%rﬁg g)r grgq%tsgs bygaglgr@c}hca&cmper on to an aluminum
sampheohoddeh ITbespesimanehsaotaied by 80.0Gpin@nd scnnédry. 4°Tifireatseorp kemprature with
Cu- K)Q’E?S‘du repared for anal ysis by packing the powder on to

an al um num sanpl e hol der. The speci nen was rotated by
EXAMB-Bty pm and scanned by 4/min at roomtenprature with

o 2 0XQ- 2, 3-di hydr o- 7H benzi m dazo
I)p| peridin-1-yl

|r89t hyl I\/btrahvdro H pyran”-carboxylic acid Step 1.

feg,huty tHrahvdro 2H pyran 4- car boxyl ate To
ir

a so of NaH (17.7 g, 0.443 nol) in DW
) was a ded dropwi se terf-butyl cyanoacetate
Og 0.177 1) in DMF (100 nL) at QOC under N2.
Thel\.m xture was allowed to warmto anbi ent
teffperature, and stirred for 1 hour. Then,

Step P8k gutWﬂHWQﬁJtéﬁém&& Bﬁfpw@ﬂa c%rngvlé}e 177 ol ) was added

to_the mXxture, and ure was sti
at TORYiEeH syspongien °Af“?lé f“ 10 ‘ﬁa "%°g "DBMF GRentgs a?@d\ﬁé@w'se
tert-bgtyleyerivadetate {46 0\g t0et77 (b GnXYF (TDidenlyat @GCi underdpnremairiue was allowed to

warmvi'g Eﬁblgﬁq&t{ﬁeqatmé 1’?1\6%91%0"%:] %uﬁ&q%{ g%g tﬁ&#%’flﬁ@@?& (4%3 g, 0.177 mol) was

t
adde@@dhf?m)xt% @HW&SU@B&WM; Sasm@% AIPORE for B dBienggaling to 0°C, the
mixtuvesasaflieddned witdiveter (166HL)mhe vf)rat”lefch’ﬁ@cfheﬁtb WRfe refbveRdtby @VAdoration and

e i e oyt B R DI SR 28 0 P 0 . he
organisf phabewas wisbed witpwata5ekmb) fothnee tlmpygﬂeq oveHNAJORs, filtered and

evap&rQ@@lT:ﬁ}e s8hid w?es%slﬁe?d with I%(§1ne]aé13 ?figed'% vaiz%(t@guW)Q .0 §(E773’/0X6¥ the title
°°mP(’E‘PdP?S as“j“'tegfyé%F 2. f é/ t-butyl '

4- (am nonet hvOt et r ahvdr o- 2H pyr an- 4- car boxyl at e
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A m xture of terf-butyl

4- cyanot et r ahydr o- 2f / - pyr an- 4- car boxyl ate (18.95 g,
wO2@83737ml , stepi) and Raney Ni ( 1.00 g) i n Per/m0ei/001825

(200 nmL) was hydrogenated @® atm) at room tenperature

for 12 h. Then, the mxture was filtered through a pad

ite, and the filtrate was concentrated in
HNM%(%'?% 81599 Hy o 4394 Har 123183 13 @ He Bimpufiide- 43 35*2) 220-1.94 (4 H, m),
1.52 (P&, bpw syrup 1H-NI\/R (CDCI3) d: 3.86 (2 H, dt, J=4.1
y 4 He 3 (. 1t ate115I—|z) 2.75

10 Fz), 1.55-1.35 (13
HL\ nmtur¢ nfdPIirawtwd @amdtet@hydro 2@ ppr;gn)4 caﬂ;tdéxlats (18¢95rg, 0.98QAmol, step1) and
Ranedwr (ﬂfbogmwaearnbdiz@o rﬂatWQsﬂ@@rBdéﬂafeﬁt(ﬁ athﬂdf 1@ord tbrierAlite for@2 h.  Then,

t
the mizpe s B At et G B Fhel o8 Rl Shicetiidd i vpeogpaive 16.01 g
(83%)0f ti tHI8 ¢@mprnihg as & gl sgimd. K2CO3 (0. 51 g, 0.0372 nol)

"H- Nh{ﬁé@%&?{,‘*&l 2(I-1? dili-%ﬂz“i% H%,% MQWd@J%@M?% §Ha. 27502 H, s), 2.03

oXopl i nium | od

@H. b D T T 51 05 G Homaireidons H. 60 ASABI. 4530) | o
step Ettédbutyid Q4l{orodiperidimOi -yimethyAedaHy - zi-@@mm @bmmteur e was

st orarr%gug%tpl b ur{eo?P%-buE/[qjﬁbn% %Iyéte Hr)QZI-f é}; r{4 carboxylate (8.00 g,

Af ter room era e SO
0.0372 g1ab eteg2)i and \K&@Q@(O 5T l9e0.P¥2i naben - ;!rb@r(%iu 34A1m.) was ¢ added dropwise

1 ethWﬂ -3%xo0 p%&@inﬂh)nodnmdz b 1320.09 45t €. RS CRYh.I 105,80, 4324-4330) in

EtOHW‘:I @ ov Hé%’%%&gi_ ué?)éwhr?ggrﬁlgtgtﬁaltv?%t laed f%lﬁ"é srag?%%éer% g?reflux) for 1 h.
After cdutingte raxyy lemhedtuom the solybnimas edmayed ingacupe Theelesitilengassiouted into sat.
NaHdt? )éﬁn@()(?ltnh?g En@ﬁ@tﬁ%&@re (w3s ;xtrragteg wit CFI?.‘E) zg?ﬁ@mﬂ_-ﬁ)th?e% tﬁnel\}BThe extracts

e tit ound as a co €SS Ssyrup
were gr@| c)verrHaZSOQ@'gj C(om_qurarte 1'be mﬁu? wfgymatogra@wd(oz alqolumn of silica gel
elutlnb wilh hekaddletfyl Hedtate B3: 5@ :1)20 give th.77 g€88%) Of thiz titlelcbmpourz)as a colorless
.85 (4 H t , J=5.9 Hz), 2.61 (2 H s), 2.39 (4 H t,
6.1 Hz), 2.05 (2 H, d, J=11.5 Hz), 1.75-1.45 (11 H,
MS (B§) ME39dMHG) 9 H, s, 1.49 ppn). Step 4. telf-butyl

H NMR (dBCI9 8 a3BARs Hetsﬂoduﬂﬂh 1)) 3ngt (v tae UE alovel, @1.2Hz), 2.85 (4,1, J=5.9 Hz),

2o GRS O R A g o

ppm)- car boxyl ate (8.77 g, 0.0295 nol, step 3) in
Step j— - ﬂjtﬂﬁtuﬁ%ﬁ{

-toluenesu y e 0
rm'[o)a stlgﬁmh{lgn g%telﬁyeutydl [@GQXQp rojn _ Byr@r?-4-carboxylate
(8.77Q@, 0.02%B nmIs)epad) inOIQE=dimEthexyethand (250 gnLiwag added paguesiesutip@dmethyl

|socyéﬂ1de5tqpﬁgf 805d6bmdl), Eﬁﬁl—‘i ﬁagﬁ% bolog s %gnof Pe;!ﬁtd @n 5%6%@? mol) at 0°C

pouréd into sa
The fﬁﬁiUié'ﬂQJ Pixtui yae sty fﬁaét B05C frel hd@@@“'@@@ regetion mixjurgyas) poured into sat.
NchB}eaqe(ma mc); SndMRé Miilire @es é»urebtem%mzca{(docmnaenweax T extracts were

dried ov 1y Nrafe%it‘, ang cc\{\%{sntrc tc]erdo ?ﬁet )%g?laeD\Paescth% a?oeq?a?)ﬁgw ? I}Ollﬁ'hrll J)fcsﬁlca gel eluting

exane
with f@xar@/e@y( @3%6 @f1) torgivet3. 16 ge(dé%h?fdmale &empoupd s @\Xﬁlwrsurplp
Ms(éﬁ)rﬁ,%\?dob(mﬂ*) 309 (I\/H—H) 1H-NMR (CDCI3) d: 3.81 (2 H,

H- NME;CDQ%%3 Al @44 (15 JT_§ 1 H)z 19 %)f%zasgg EtiJﬁ,.%szl, ,1J|'.'§ Hz%%.?g-z.m (2 H, m),
2.64-255Q-H nd 3 .5042.85 (4rH, m, includidy R ¢, £, 2146 pSm) 2.98Q2 pipbnd, J=1198Hz), 1.92-1.70 (4
70 (4 H, 1.65-1 .40
H, m)(??é"n ﬁ? i )]n E'n%lu?ngg)d ﬁ'ﬁ?pﬂnl ( por. mSt en o)
Ste - amlnometh I iperidin-1-yllmeth Itetra ro-2H-pyran-4-carboxylate
4 -A fﬁw&m&%nté)@mm hx@)q@amrpleﬁhw%méthynwr’awd}d eiparan-dicarbdtilate (5.76 g,
0. 0185'%{ a{ég%cn%rlﬁ’aney hg:IS%o'%‘) Mo #e{nﬁl Xt q q%%gér%em@d {3, gty at room
tempetatgegrfydiRyl aTleeny the Textge \A@s ww thmghigh %pwf Lplitgrpnd therfitipte was
concéNtrat@@m%c%)to bie BED eqw)u) of HGtdompasd AyalynarRted (3

atm at room

syru p =
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tenperature for 12 h. Then, the mxture was filtered
through a pad of Celite, and the filtrate was
w@emsar7ist ed in vacuo to give 5.72 g (98% of PCTEB2005/001825
title conpound as a yell owdQyrup. M5 (ESI) mz: 313
(MFH +) . 1IH-NWR (CDCI3) d: 3.80 ( 2 H dt, J=3.1 Hz,
g 3.49 (2 H dt, J=2.1 Hz, 12.2 Hz), 2.80 (2
MS ( ﬁﬁ')r['{?%] (WELERS 5 Hz), 2.58-2.40 (4 H, m including 2
"H-NMR (GDCIZ 54638@@11)1 dt2=35 Hz211th HHI 3.49 @+, d8 JEZ) Hz11298HH)2.84 (2 H, br d, J=

1 5|—fz 2‘%85401(3 1 m I_IZ[’)C@B'”&Z%O 4&|_q$§'fuﬁﬁz"'rs§?H bﬂ%ﬂé@ﬁ %63712 H, br d, J=13.7

Hz), 14706140416 Hi mainpleding DPys. 127 orm). 2.39: 1d10r{%*r -7

Step 6: l[ertlBﬁﬁ}IZh@%@@éobﬂopvléd-ax@@rmww L EDTIEAZ0Y1 -) Rt onyilaminolmethylpip
. erid vnngt t et ahvdrlo 2/ -/ -pyran-4-carboxyl ate

eridingd- orof ormate (4.14 g,

0. mm&&rmlp)nltrophenylchIoroformate (4.14 g, 0.0205 mol) ,

1- |sop%oddis gﬁﬁg?ﬂ) 2 b%nghmégcﬂ é"&d%%z b%@@ég% %%é?lgghérﬁ’ 1689, &2, 2870-2880)

and EB{44RB1 LEQ0550 ) DBHE AP TS e (SR RAPORIGREr 4h.  Then,
tert- blﬁyll4r{[4€(dm&bmbm91m|ﬂaﬂpe réinathgl}tétcahydro2 H-pleart-cartexylatb (.52 g, 0.0187 mol,

step 54 w{aL ad H%Qﬁ?llegll}i r{gm'n %Errey%'s 35 r;lediy%}cgﬁf tgéﬁ})érgt%,;er f@#%q{ Qﬁglldactlon

car box

mlxtumdﬂut@mﬂh 376 Nobigilo e r{é‘)Qﬁ‘B%t %réctﬁ&y't%@ﬁﬁ#aocgmdfardmee times. The
combineBeiaat wHsRirit@bve? HafB50, Bh€cdneatiatedn Thetbsit® wihebinlatigeghed on a

colunw.é)&)gH%ﬁig:é ?%I?e'l_}ﬁrp%r \gigle}%x?rlﬁgze(?h ng‘e}ate ﬁ_)élt) a@\geg?%@pogz%%ezﬁﬂe compound

as a yghovesyrupver Na2SO4 and concentrat ed. The residue was
Ms@éﬂf,ﬁpﬁg&ﬁ@gm@nﬁed on a columm of NHsilica gel eluting

R (6 PO Eoh oD St S LT rTe Pt 10 o Bt SO (1 H.m, 380

(2 H, BtL5=3(MhZ) 1.5.HzY, 19 48NRH( EDGEI1MI)Ha) 184 912), 8.28 (HH, § J= G4 Hz02.81 (2 H, br d,

ol B e ol A g Gl orgpoganmorat
H, d, ¢y, 1 Hz, 156 ppm@and g, s, 147 ppm 11.4 Hz), 3.28 (2 H, t

Step 7 dﬁ4-@{ (4 |dd§l)opv@—c&$ Z(leﬂrtdrdO’IH-Henzdm&&om -Yiechrbo@l4dino@ndthyl)piperidin-1-y
§ é‘|Z) 1.98 (2 H d, J=12.4

3 ncluding 6 H, d, J =7.1
HzTo astiged gcpmhoa@ﬁteg-bwyl s, 1.47 ppm. Step 7.

4-{[4- (%F(Lé 1sBprbfyi-2-3xd- §gnﬁrf9&iélzﬂ25eﬁmrd3z&1 @Ié&ﬁﬂ@ﬁr@ﬂawuﬂﬁméﬂhmmb%ﬂ&h 1-ylimethyl}t
e ot PO TS 740 PP 3eb %) BT R iy pecone Hol 4o

mL) a 090 anddhesrebulitrigamixtore wae isfirreolion20 h at room temperature. The mixture was

concéh rél%é fo(rgr[ngx\?é the OGN APYdt %l@uezwgs sHuRR4de 5ot/ l(lamqum'ﬁi@rﬁlxture was

extra(g@dr %M%ﬁr@:ﬁr{}%@ aerg@rr]\g met nfcéé)yép Sas %,?Q Qver%)a njg%rpgval of the solvent
gave 3 te3fiué,)which whklichipB@togtaphetbs saabilech crf sifie geHiting M@0 CHaRI: (1:10) to give

3.01 $ %g*’r{???ghé ﬂ% coﬁn?bﬂntdl ﬂ% J#}M}%ﬁﬂr}ag r%istaz%%dé féoﬁr?‘rﬂglflg (??\}3 tllﬂa fed compound
(0.89% @)rﬁwé"tﬁ h@StQ'éJ vent and the residue was poured into

Ms(@@;m/szgqu A9. The m xture was extracted with CH2Cl 2

1l or I S |c I I, €

H gl SR T B 31 il e O 3R1 e B 5e 1A% LT, Fieo ¢ v

3.95-3va® (4cHh mynaso@ria pedl3 viz), &8.14 (2 Hrm dod=18i0IHz}. 2.65ed. 45c{f i, maigcluding 2 H, s,

ﬁ‘ﬁfﬂ Of=601- ﬁsf

2.59 s (31? gg&é?g\}vg’g\(ﬁe%rngiﬂcgld@é? fdr{)m THF t bﬁ'n)

m.p.: é?@/é:the t|tled conpound (0.893 g) as white crystals

IR (KBpv{3281 2007, 2I72(4598d,%‘i‘1|) 1585, 1547 NB4 (16PG1137 5, d 2@, 9859( 1186, 1105, 760
wH t, J=5.6 Hz), 8.30-8.15 (1 H, m, 7257105(3H

M), 4.80-4.60 (1 H m, 3.95-3.70 (4 H n), 3.34 (2 H,

Anal. caled) £ C3:HeiNKQs: ©, 82186 M, HAT:HY, 18.22. Found: €. 6£.Y7; H2 7481 1246.
(4 H m including 2 H, s,
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Ste h e

2.59 ppm, 1.92 (4 H t, J=13.8 Hz), 1.85-1.40 (11 H,
m including 6 H d, J=6.9 Hz, 1.57 ppm. mp.: 176 C
wo RSKB7)I8 v : 3281, 2947, 1720, 1688, 1611, 15BGI/1B2BEE/001825
1481, 1447, 1375, 1200, 1189, 1136, 1105, 760 cni'1l.
Anal , calcd. for C24H34N406: C, 62 86; H 7.47; N,
Alternﬁtdzyﬁtz réut@ Etg ;&%P??g@| 6{%4 Z{[(3 Isopropvl% -0X0-, 2 3- dlhvdro 1 H%énez{r’rﬂ(?e}zglvﬁvl)carbonvl]a

minolhethybidetidif-3 -vllmethvmg;@ihvcﬂemdwv@n&—mmlﬂ-ls leaaribed delw.

_ o
B elHRr of s DU e PSP etE3iogy o & R Bply n ethanol (19

mL), {)eiriafon(n@ad%ﬁwbnﬂtd‘lyl agorrqaei)lachdrpoeasmumedamdnaat@e(shagmgemm) avere added at
ed, sol

amble(lt)ﬁeglg?ra%l{e ﬁlé lxtL{r?%Wﬁ %tlérreg blen(t jfna)eraturg topr 4 h. | ')I‘he mixture was filtered
and tee fikgnolakg pas rme)sheqowrﬂafemen@u (é@rmlde Tre zolajlle SgNRAReNty \Aeerﬁjremoved by

evapo?é?fbﬁ‘ﬁﬁ@%é’ﬁffe%ﬁ@&ﬁld(@ dH@lant3 s BWRe poiRiee added at
anmbi ent tenperature. The m xture was stirred at

"H-NMR {5254 S14efhdrthb.¢ .97dR Hysh 349 feHf, XEU# H2)r898Ri831(& Hef), 2.50-2.36 (2
H, m)aﬂﬂs i, 6@(2f|4| |nt)e’f 443@@ sYVEl%ZVﬁSBI'W?dl W), t1h196(3 hangt7 { B9, 1189-1.12 (2 H, m).
dt q .evaporat| on to
5 F 8 white
pdu@aturredlsﬂlmmf(cﬂmr@ﬂammem 6@ Q 01.6 b} i rte;r)ahydﬂofqran (mL) was added

dropvﬂ%%bu ﬁrﬂf}@n glzsglh lnchexén‘e?g 3 nhlz)) 01§m9§ a0 Furldér i rHroE?@l xand stirred for 20

min. 1Thg@, trj_e rggcté)n p)@qugh?s che_g 0 (—{fjﬂ Iq nlethy[]tgi)ﬁahidr’;@ﬁ pg/ranljf cargoxylate (1994,
0.013ncdlend tribistiyBilyHchiofde (S0 efh., 8.015 mol) in tetrahydrofuran (1 mL) was added, and the

resulth%ﬁﬁ%%@é Sr%ﬁlfmy @Eﬁne%'_k %qunﬁeré(tljﬂe%@%@ l{rEtTnQW%tﬁé &HB%Eents were

rred sol I sopropyl am ne
removed bg ebapO@tlg'g_argi th%qefldyq}W@%ftltp@HWp@lﬂp@H (gpllm_v’aSWQg with hexane. The
filtrateAGkdeied ORVIOSE gﬂe b th\/(hban‘t hcbflilﬂiﬁ t(tle komﬁ&m&/bs B cbeﬂ(y%m@v 019 2

1 n_, 0.014 rml?3 C under 2e'gen stirred

NS GRGR) SR 59 e mcied G b 2261 Nk £88eRa 16 a0 53 Ha) 022
(oH, 9C, nethyl tetrahydro-2H pyran-4-carboxylate ( 1 .9 g,

Step 5}%.? #—ﬁ%-ﬂ&%r)—%u pﬁdcatrltgdnglgaml ll%ét&f%llﬁg%mig r-vﬂrﬁati]%ueu 1\7Iir?-%l'{;‘l-(g:%r%n-4-carboxvla
te resulting mxture was gradually warnmed to room

t efgRatirédSAtioy 8 te:?lblhyl {[-'I_t(&hH)@h’@%b&pe@&ﬂﬂ%ﬁ@ﬂﬁl}d&ﬁfaﬁate (4 g, 14 mmol,

step &) B oo (RGO LePYT R HehP RS e p R Rigne 14,8653 mmol step 9)
dichlofdniettirent ¢30wals) wehs edbdidropwise tronetiylsiyl rdlugro@etyarieguléoneate)(0.84 mL, 1.3 mmol)
at 0 °€ M ttHegrlaé?Jltﬁ:lg %@MB Q/a§§tlrﬁzdﬁt fo8fn té!rﬁﬂ)éré’cWe%rl 12 hl "'TMVBactlon mixture was

quenqged \_Nlth sajurated a%lep'.ﬁ sonJ tgca(r@rr%;e (150 rgL),.e@ag;ecHﬂh cﬁ@%%@(n%t@ane (30 mL x
2), antithexpmbibedqrgdrlc layer was dried over sodium sulfate. Removal of the solvent gave a residue,

whlch%vars Q:ﬁroﬂn%{ogﬁaﬂeob ao(g)Yu(l:rﬁ'nr § Qo'lé/el A, lvﬁtﬁte[%i AcBial e&gderl’l Htogive6.3g

% et rahv ran car boxyl a
(64 %g 9“ q iélg C§'@S‘P‘E}t"id@ﬁ agfear “é’i‘qﬂefﬁﬂ"yl

MS (E{s[l)lnlﬁmhwymét hyI ) pi peri din-4-yl]nmethyl}carbamate (4

14 mmol ,
"H- N"?%i%el;&(‘t et ?HT'};PG F2937§ﬁ'3/78r5% Faf):4: %P1 (B fe fle $ABCHEAS T F:i2m-2.95 (2 H,
m), 2.28-DgB | BH) N4t 2 19, s§.2. 16D MRIH, mHtzeis-201 @M, m), 1.61-1.51 (5 H, m), 1.44 (9 H,
), 12{% ﬂ'e(?ﬁpngt hane (30 nlL) was added dropw se
|IyI trlfluororrethanesulfonate (O 24 m_ 1.3
f honyamisoimethy|ipiperidinggi-yimethylltetsab vdror 2H-pygan-4-carboxylic
acid at roomterrperature for 12 h. The reactl on mxture was

ched Wi at u d, aqueous sodi u N at.e
18 Spiona Mok P o e PR )
methy{jmﬁanylde: -2r6pramédarboxykete (6.47 gy 61.5 maw!, 8repad) mM@Ol-B(éZl mu)n5 N NaOH aq
. t H o
(10 mBfbdsHaed né;g%%ﬁ/%kﬁg%mg@n@ga@%fﬁﬁzﬂ 198 ¥&ufnd sg,ﬁjé.gwa Yot gt 60 °C for 7
h, themicediedgo By10 ¥ @ticet-eldimtando {His sbjutiorn 5@! M@l 2§.(80 gL ) veas alyled and the
of the title conpound as a clear colorless oil. M
(ESI) mz: 371 (M+tH) +. 1HNWR (CDCI3) d: 4.57 ( 1 H,
br s), 3.84-3.78 (2 H m, 3.70 (3 H s), 3.49-3.41 (2
H n), 2.99-2.95 (2 H,
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n, 2.73-2.68 (2 H mM, 2.47 (2 H s), 2.19-2.11 (2 H,
n, 2.06-2.01 (2 H mM, 1.61-1.51 (5 H m, 1.44 (9 H,
w@200512948 1. 11 (2 H, nm). Step 11. PCT/IB2005/001825

4-r(4-{r(ferf-butoxycarbonw2
pam nol net hyl ') pi peri d| n- 1-yl ) met hvnt et r ahvdr o- 2AV- pyr a

result%gfé%@?%rﬁgg\élel%g Wfal{ (V’VQF Bg]sﬁ:grlﬂmt I onTo t"ne %%Fdng,lz-propanol (80 mL) was added.
This sofntinm vaetdmgérited eTo the resitius; 2)propanol (80 mL) was added and it was concentrated

agalnrre ‘i'llfl%’r]ellﬁﬁé NEY e e WM@” @6‘ nit Qr?Hr tp@%&hﬁé \ﬁas( ﬁlrrég atgroonl femperature for 2

10
h. ”v\%?é f'B%T a%w'roash )’F‘G?Jﬁ? @%@r@m Pf@°‘(eé¥&9' heTrhﬁ1Q,ej'te P?Nﬂ!as W;Shed with EtOH
(20 niLpand the s@nismduittiaGvasacdneentrited.d TatheaBsifls, CHECN (40,mLt) hesiadded and it

was cﬁﬂ%a?rgte& 0 (@8&%9 pr&ebtﬁ'g Jﬁeo ogngg Qﬁ E\‘ wh-ﬁg rteg})i?até\%%dtlgéb !I:’o the residue

eres
CHsCGNoBO o) wes 3ddled end thy r%alﬁngssmeemon aeg glireg gt wﬁ@ terargrefie for 2h.  This

mixtude \Déscfﬂt?r@Q land 863aiRde) soud@wailskhgd wﬂH"CH?,@\DM UlPﬁL‘(? g%éh?rﬁ{;lsed under reduced
centr . resi pano was
pressiF IR e A o ool eled Friite Syl ROMEe ¢ oot ub vias
"H NIJR (300aH2NCDB 1558 OB (180miri3)93:me (Bire myi X t5:2.99 (det ot 2.68 @cH, 5),.2.58-2.45
h filtered through a
@H, @1{%{1}6 @W%a‘tﬁﬁiﬁ%@%@v?‘@&w@?me Celite pad vvas
1 tetre comedfl |t

_isll@l___lt vvas concentrat ed Dur i ng this procedure the
forgatign Ofsobi‘h' tﬁmngrecb-fﬂbékg&e E‘Ot' B6ttbm TO ﬁellﬁ under N

resi due CH3CN (4 the resultin
HE-glrpRHieyeribenytandipelng M'}%BF'F'Ber)F‘éWﬁE?tﬁ’thM‘?f%'zf"tHWaE 4h°arb°xy"° acid (10
g, 28Trhinel, Biept1dly ‘&aﬁl\ﬂScédldnUEEr sdlution df plos@H M2A (364, i8d rivad) in IPA (150 mL) was

poure"c’@am%% t%éé?atﬁ?‘eq'\lx %&ltlﬁbm}grg s %Lﬂeﬁgt etb“@j&r 7 r?ﬂm%ﬁge and Et:N (8.6 mL,

62 mwﬁgsvzg rp&ggélfopwgﬁ sfqmty usipg thetreriod i@ Ig)with sgedim. ( g&@m;@) precipitate was
formed. cﬁlang?&hg Additontds EON. ﬁle]r5su3m§91hﬁe4$d§perf§)on wais 3ffrrdd2at B0 °GJor 3 h, at 50 °C

for 5&" aSr% a2t' r%grﬂgiezr?;gr?_tﬁ?e’sf?} %{ﬁ%i%@%%tj%?eégioi?a’s fﬂ?él%g_a]ﬁd %E’e ggained solid was
washed it IFA(HhobR titisd SFOFEITs hidgivé INBOHGT Y4 of thaltivett combbund as white
powde,l pyran 4 car boxyl | c acid 4-net hyl benze nesulfonate
round bottom fl ask und

H- NMR[(T(’Z&)){SF(W?]H But n%f}ch‘%) t?o%?y(?fhlin'r?o‘ﬁ et Hye-$Hp ;S%ﬁ 'a} R:9§-3-40 (4 H, m),
3.20-2.y5 Jawetnt)y2.24 @tH, 35y doa-8/ (6 H; py,Mas-14350amHheyyl i c acid (

bO_Fg 28 mol, Step 11) was placed and a sol ution of
Step 93

@@il({wg%o(:n]oggﬂ 56-2] l'h}drb NloBAYirhi %l-?-&bcé{‘@&wﬂ?&?ﬁﬁ Unethylpiperidin-
roomte erature ereSUItlng m Xture was stirre
Lyingihgistaydrogt -4 abeipaddq Et3N (8.6 ni, 62 nmol)

wasA ratiﬁil&dofd Flmpmpslel I!‘uh|l3yl7lr<§)(~2IEl-lblﬁ,-mzl”rgldédthZ-plﬂElr (1@, 6f7 @mbty and chioroformic

acid %Mbhgré}? ?ét&% 1% B% gﬁn*@ |rP(5 (% ﬁ[ﬁé@sﬁrré@ét%&n %H\rplalgglre for 5 min

1 on te suspensi

undeffes &1 thismbgurgs Et@H(1Gank.de- 5smn0') Was @Ge@ﬁowlb andsthig gﬁnﬁataﬂ mixture was
added RAKRASE 1ML ERINbBEhIDideridiT-NI A etsaeteh@ifco-nayiahlit@metylic acid

e R0 5L g LR 7B et e v

stirred attroeng tepwatabugidr 2 rswhThiemixbigieas washediviR §.DRO)Cldq 71084nL) and the
organﬁcaa)}ér whs washad Kntﬁ’fséﬂ?r%ted Klaﬁaog gq %7'5 ml then7thé]'or|§|§alc Iayer was concentrated.

The re_fn?tﬁ)was giﬁé@z V(ntoh l:‘f_tp g nllggbd Liwa%%pn(:%"ntr ed Hj’ltll cq 1@@{ }g\ftoeg seeding of the
producy this, mm@rerwas%ﬂﬁ’ed)ﬁrﬁne}em]a@rature for 30 min. During this procedure, the solid was

formeﬂ'a%& nhi I;(I(J Wa%%ﬂér&?yl b?an‘r.e?&%ol?d \ﬁas%éggé'g \Hfhll':t_tbﬂg (‘I%)' nriﬂ) dtﬁlé&’ at 50 °C

carpoonv am no eri
underlvayqq

tvVeYIRg & V%il?f/*&?@""*é’ﬂ%??‘éﬁ agwhite sty i ¢ acid

Step 14. 4-{[4-({[(3-isopropyl-2-ox0-2,3-dihydro-1H-benzimidazol-1-yl)carbonyllamino}methyl)piperidin-1-

yllmethylltetrahydro-2H-pyran-4-carboxylic_acid benzenesulfonate
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A m xture of

1-isopropyl -1, 3-di hydr o- 2H benzi m dazol - 2-one (1.0 g,
w®2005me0l§ and chl orof orm c aci d 4-nitrophenyl PEBTE2005001825

1 .14 g, 5.7 mol) in CH2CU3 (20 nm.) was stirred at

roomtenperature for 5 mn under N2. To this m xture,

Et 3N 1.7 m, 12.5 | dd | ow t hi
To a sguieBrien U4 diuE o oRb e b S s S
carboﬂyl]ér[nﬂaoj(nmﬁyl)mmtdhm -Yipigtieiiettahydio-3H-pyrart- h-yér}wwtlcr aduy(dﬁQ)mQ/ Step13) in

CHSCN é5 i) %@grﬂrbo%aoﬁ‘ B&X@sﬁrf&? e;é d“fn%%tg %ﬁrﬂﬁ SEN% fhL) was added at
room tpﬁ@eragger e gesHiing W@rw@,s sdifreg ?téavrafemp&a%r% Q?ﬁt%‘F‘ & was
conceh®dted, ThS resitité Waéwr}@duds Bforas0avag (B0%) i thétitd Tobddbh agq solid.

1 h | S i

el (i BbL 6 ST et RS TR s P h 328 BB e tndp Humy 740730 3
H, m),co3eo(é i, diad =810, OTEhIéZ)rEEZ duretdnas 7cH, It diHa)l 7viB( hHEH QAe7.8,7154 Hz), 4.70 (1 H,
sextetTly)= é@ohigt 3. 5\%§ 5§ ?@@ﬁ%)r 3564 3gNbiH, R 318305 A, trﬁ)’ 215-1.90 (5 H, m),

seedi ng e prodict’ This m xture was stirred
1.78-1- Bt Bhpe?dP i & $0F-° 58 ni n. During this procedure

mp 243te¢ solid was formed and this mxture was filtered.

I r at
Anal. %éag@?‘éﬁrar@ﬂ b3 z}&eﬁ*@ b, ‘Nlbgs B cg/()%g)g 6. ésﬁitrlr t%ﬁré 8
PXR%(@ﬂ(ribQﬁéf5és13/@u2ﬂé %10?)| d Step 14

4-(rd-((r(3- |sopropyl 2-0x0-2. 3-di hvdro-1/-/-benzi m da

yl) car bonyl | am no) net hyI ) pi peridin-1-
EXANﬁﬁ‘r?e%hyl Uet rahvdro 2H- pyr an - car boxylic acid

umet%m&érmaﬁ&drg@n@wm 2- 0X0- 2, 3d| hydro' -1/ -/ - benzi rni
azo
)

cayr bdhyl J noJneghyl Jpi peridin-i-yllmethylJtetrahydro
~Hypan{ cantoxyfhenacid (750 ng, Stepld) in CH3CN (5
N, as benzenesul foni ¢ aci d nonohydr at e
288=0y) in (5 nL) was added at room
Nperature. The resulting m xture was stirred at room
te rature for 2 days and it was concentrated. The

r €si due. vvas dr|ed to afford 909 ng (90% of the titled
Step © ciobbiadecatidxB® (CD30OD) d 9.10 (1 H, t, J

ﬁﬁ?rtler_gr}np?g dma;(pé%) f%i t@ta rps}hod sii)rm%r to%ﬁ s#&%ni lrl ?hf%z%o?”ro%%xample 1 by

usm905si'm°pe?fa2% ( 1 H td, J=7. 8 1 4 Hz) 7.13 ( 1 H,
'H- NMFd(CDbI;;ﬂz@r(zh 4, Jdaisoré) 1(35(1 517(Hr-| mqe)qtsﬂt(g HYs)=1.85-9.151Z) K, m).
n 20 m, 3.23-3.05 (2

iperidin-1-

- 1 58 ( 5 H m, 1,55
( 6I' hpltltlejg:om\]oomcb\/vg n@arq@ymtm@ sd(nrggr to that|shevn if the Step 2 of Example 1.

MS( %%@m)c 58.42; H 6.54; N, 9. 08 Found C
N, 9 11. PXRD 2b( +/ - 5.

'H- Nl\ﬁ(q)dlgzi 29(39 (Eth)PEEZQZH d, J=13.2 Hz), 1.65-1.05 (19 , m, %cluc%nzg 96H s, 1.47 ppm).
Step 3L telrribty] i A[(@-DxomsppdioIWNmatholloyeldhedantichnpdryater H- benzi mi dazo

l 'ﬂ’re trﬁ%ﬂ%ﬁp@%@l \kés ?éld I&Fatd;I t&%’ s?rﬁrfa'r gﬁéﬁat%hovyn |]p the St%pUS of Example 1.

clo car Ic acid
MS (Efﬁl)dﬂ/ar?@@Wﬂd)hexanecar boxyl ate The title corrpound was

"H- Nr\m Gtﬁﬂfr?@ i03’4 @ HT?tJh@@l HS) 164 %er%ﬁfth{%gﬁt?‘?r?g Hz}imﬁ 8RU=12.2 Hz),

sin
165Yt§5&?§')mn?’3’°'%d@979%29 3‘0’"}1 13.0 Hz) L. 85- 1. 57 (7 H,
Step 4rtert- blmlﬁﬂ)-l(ﬂ%vértoplsérrdlrm ohéx ep 2.

felth'hE)éJécW oth \%Q tr) %PQQﬁ%QRM At STéfﬁl of Example 1.
e Co oun s prep red y a nethod simlar
S (BSh4p/zREMHin the Step 2 of Exanple 1. MS (ESI) mz

1H NMH E DoVl b)) 2t53-2.68 HIVR () GD63-338 di: H,2n)6944-2.361(4 19.)m, uﬂ:rda&g(zm s, 2.41 ppm),
1.97 (g'H g J-%Z %grﬁ% %) 7o](4ﬁ 1 %210hdd muncrudmg‘éq—'l 94 25 bhm).

Step 5. tert-butyl 1-{[4-(aminomethypiperidin-1-ylimethyllcyclohexanecarboxylate
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Step 3. ferf-butyl i-r”-oxopiperidin-i-vDrethv
pcvcl ohexanecar boxyl ate The title conpound was
w@e@parse by a nmethod simlar to that shown i nP€TTEB2B05891825
3 of Exanple 1. M5 (ESI) n#d: 296 (M+H) +. 1H NWR
(CDCI 3) d: 284(4 H t , J=6.1 Hz) 257(2H s),
2.38 (4 H t
1. Togti ecicgnpc)ir%d \ﬁ:\s paferq)ayl?dpﬁgocgslrmﬁar gothq_t sgfe/wrbl IIBe gt@{ %Bf Example 1.
MS (BSI) /erd ().

" Nl\ﬂﬁ %D%@‘o‘-?{‘é’l%??&'dd”‘s#%ﬁlﬁ % A d}l%%'l%%ﬁfga@b? &@Ft J=11.0 Hz),
2.03- t % (15Hrhtn),smﬁm10 W the. etslewnmg b s E)Aé'?r?ﬁmé 1. M5 (ESI)

b1 5MRo- @43} o - tHi-bén zZPrid a0 6By fcdrbbhyllBthinolmethyl)pip
%48 2.30 (4 H m including 2 H,

=Gl ,d,J125Hz)192170(4
H Thajtltle dqnﬁﬁsur]d s nrdrrdd, byrg méthed sirdilan dp thatighowy) in the4Bep 6 of Example 1.

‘MS( Tm/zﬁ Eﬂl + tert- bUIV\ 1- (r4- (am nonet hv

) “8% eri I | met hyl ) cvcl ohexanecar bo_xvl at eThe |
HN éS\ﬁaé Brtedr@rddiehiR 338 ARt IHd dsT-43- 74P (3 1d "E)h‘&ﬁo“‘ 60 (1 H, m), 3.27
(2 H, SBHH) . wﬁ rﬁaeﬁwsgz) E?S@@Hi&)ﬂz 12M§|-( ESE)1.4%2D); 1. 3/1)@ H, d, J=13.2 Hz),
, 7 Hz
e e )
=1-{[4 q:xo-zssqjumgrq-vH-hg_nzmlgg- +vl)carbomfj]grm,m];ﬁethvl)plperld|n -1-y
nmetHvW&)cMHé)@Bec%mew@ acil- 45 ppm) . Step 6. ferf-butyl

ol Th% tltl%éﬁfl&o rbcﬁv%aq{‘?%{) OX e %(bcf r(rjﬂla? Yodtl:lat st\own in %n Zétep ‘/jotZExampIe 1.

MS (EéaI)szrﬂSI(lyHFHi)rret hyl t ovcl ohexanecar boxyl ate The title

"H Nm?ﬁ&fﬁ) }éﬁ? gtteﬁ’%reqﬁ‘?b%xsanggm%)s’rﬁ%b%fﬁ nﬁ)h@bomo (1H, m), 3.34
?. H,(%@guzhwmﬁy@ 8)Hzy 269143 H( $)22.48 (2, £ J= gzg-lq.)|22)05 1320 (21 H, m,
includthg®3H,%, 28 9 HA, 117 pp). 7.23-7.10 (3 H, n), 4.80-4.60 ( 1

Eé‘@ 3.27 (2 H t, J=6.3 Hz), 2.82 (2 H d, J=1 1.5
mpiph’C5 39 (2°H s), 2.12 (2 H t, J=11.4 Hz), 197(2

iR (KEBﬂ)vw,’ZQﬂﬂm 27322 16901 1978, 148101373381288, 1202, 1hd4, @@Rﬂg
Anal. galcd) fae CgHNKD4: C165565; BpfdBintl 182, Foynd: €, 8541 h-18:3y. ég 18.
1-(r4-(ir(3-isopropyl-2-oxo-2.3-di hydro- 7Ay- benzi m daz
EXAMBLEL3:- y| ) car bonv pami no) met hvhpi peridin-1 -v
I N

npound
3 n the

ety Vignecacl ggcid 157 (MrH) +. 1H NMR
)d898(®H t,J58Hz),828818(1H,

n’P N25- m, 4.80-4.60 ( 1 H m, 3.34 (2
3\" JQH (2 H d, J=11.9 Hz), 2.61 (2 H,
@N248 =12.2 Hz), 2.05-1.20 (21 H m

U|ng6H J=6.9 Hz, 1.57 ppm. mp.: 151 OC

(KBr) (VA 3291 2930, 1732 1690, 1545, 1481 1373,
1 1202 1134, 762 cmi 1. Anal, calcd. for

1 7 |T|ozbrs¢ufrec( @utnemwmrlj’r)z a 3d>mL ) 3@ nruliciNRIIOR (Shnlt) avas added aizByLi (1.58 M in
hexarle %Zly hﬁlc@?)@lﬂﬂl\ﬁﬂ‘ A K2bing et 03 Lihdir RE M@ td rdixture s stlrred at -10°C for 1 h.

Dcvcl opent anecar boxylic acid Step Vet ¥
Then,I tQ fl’lilSd’ﬂléW@t\lllﬁﬂﬁgM %fi’é‘ﬁ'?%ﬁfé'e%w% smpgtetgnecarboxylate (1.00 g, 7.80 mmol) in THF

(8 mL) dropwise at 0°C, and the mixture was stirred at 0°C for 2 h. Finally, to this mixture was added CHl,
(0.628 mL, 7.80 mmol) at 0°C, and the resulting mixture was stirred at room temperature for 16 h. The
reaction mixture was quenched with sat. NH,Cl aq. (50 mL), extracted with Et,O (75 mL) for two times, and
the combined organic layer was washed with brine (75 mL). The organic layer was dried over NazSOy,
filtered and concentrated. Removal of the solvent gave a residue, which was chromatographed on a
column of silica gel eluting with EtOAc/hexane (1:20—1:10) to give 1.085 g (52%) of title compound as a
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To a stirred solution of HN(ZPr)2 (1 .31 m _, 9.36

mmol) in THF (5 nL) was added n-BuLi ( 1.58 Min
wheooanzs71$6. 43 ni, 8.58 nmmol) with keepi ng - 100BCTIIRPEO5/001825

N2, and the mixture was sti4ded at -10 OC for 1 h.

Then, to this m xture was added a sol ution of nethyl
cl.opent anecar boxylate ( 1.00 g, 7.80 mmmol) in THF (3
§%Udr opwi se at 00C, and the mixture was stirred at
'H-NIBQCDOE) &3.18 (3FH, apBUg (2 H0s)t213052.m5 (@2tH) e, 181,88 (ad, ngH2| 2
Step ,(2 Q\ﬂegg\ﬁ 1 '?2141{ [(tgnf%gtok% b))n\%tamgaﬁ\eu vigoérl&fﬁe 1e\i)mewylrl}gclopenianecarboxylate

e Was St
r e%\t"t"i'“ﬁﬁ Oﬂ*ﬂ%hwélov\sﬁ'&etwéw@ﬁe@awcwﬁowﬁe(S m@ 02&@ mo( §¢pp 1), tert-butyl
(piperidin-4-yRactHyDEdrieinatd cshaal@t 8.0u127rholydnd BrOMEtl( wma mn&mme%n) in

b 79 -
N—me‘riﬂﬁ)yrrc(]ilﬁgn g g’{qﬂ ‘%an i ? aﬁé él\f or %Agﬁ 2@3 c Stggﬁeagr" ?”E”é'f"tg{f was diluted
with sgf dNatie s emt(Re releb, eMeﬁed/wlth AYTOE! (90 gd]) fam tireefivas, and the combined organic

layer K/v%§ wesiRd \A)M? Wéfér (a6 nﬁ_%rﬁﬁﬁﬁ 0@9115]5? GrnRrganfe Mydiasried over Na,SO,,
c/ hexane 1 26’

flltereglaogcancg teg! %grﬁg)%l glfthe(sfaﬁegt g(%?rﬁfﬁ?WHe cg 621rog1§gographed ona
coluni df silida-4eNBIRiINgGIDEIEBPAdheXant3(1 (13 totdivesh 91 B3(64%) ¢fitiéicorsyound as a yellow
syrup2 30215 (2 H m, 1.80-1.55 (6 H m. Step2 Met hyl

%ﬁ%\tﬂe/; but oxycar bonyl ) am nol met hyl ) pi peri di ne-1
MS (E§} hrcl opent anecar boxyl ate A m xture of Methyl

'H- NMR(GD@I?IMBB;KH)ﬁyr@)m&ngpalgb@(bﬂtﬂkﬁ(ﬁizf}& T, (2B, 024)G=11.5 Hz), 2.55
(th ?Ezg%?‘?gﬁ ymy! ?r’"et(% 13)ta?*5058%”'(”§ 83 g, 0.0412 rol)

& gthy vclooem_anecarboxvlate
A/Agagth,ylopy,%gl [ done (70 rrL) was stirred at 1200C for

ety Rariigunddaryihs s iR i e prskoie (160, .27

mmol( 2@A2)ril CHIGH (25 it pandttiiffmesacedin dcit! (emt)ovdsi stieett amroymmtemperature for 1.5 h.
The rbRY&S mWe wgsstnﬁgco%érﬁ}af@@taﬁé be(s?fgg \Aﬁmgata\ﬁ‘g—léﬁ e(r1 bﬁ?gmg) e)gracted with

ani c yer. was dried over
CHCIaﬁbO %h@é ?lgl@%d' he R@WHQ‘% exgract Wag drigd|apd ﬁqncgrg(,aéedgo give 0.831 g (100%) of

title coragoutid @s ysibwelrupas chr omat ogr aphed on a col um of

MS(%L’E}E%#@;EMH ng with Et OAc/hexane ( 1 : 1) to give

colorl

of title conpound as a yellow syrup. M
'H- -NNIREFClao3:6638 B 3-8 (2.H, dH=UIVRHZICRER-3)50¢4 U, 8B 2(15-1.98,(4 Hrm), 1.80-1.40

(QH%1@6@@mﬁ) s), 2.97 (2 H t, J=6.3 Hz), 2.77 (2 H,
ol oatbi 20363 Godih i

&:erldln 1- yllnethyl)cvclopentanec

ar WXI[I@E&?np%PéJsterd'ér ﬁ§lmd simi ar tot at s?own in the Cﬁt?{)e_ if Example 1.

)[ ﬁe%{(t er ut oxycar bo am no pl peri
MS (ES izt yMIEd) ¢l opent anecar boxyl at e ( 1 .16 g, 3.27
H Nmmutoc@mmzh HNt, $3$82GH2), €.268.00. 7. 250010 3iH, Im;ommem {1tH, m), 3.66 (3 H, s),

3.27 (?‘H g )lea ) W35 SH ﬂrﬁ%i-lai 2 gg?égialm ﬁ%{)@@%&@r 175250015 H, m,

heé redc Tmextur e was
including Hi, |dedF7W ll'lh 198PPMNAMBIREH@ H, (MO0 i), extracted with
HEN3- (B0 |-2fd9<6-2f3tLdl tdFd- 1ﬁsenzm@azsl cB®EnAXhin8ethylpiperidin-1-
s dri and concentrated to give g 0
HQMW%@%}%MI | ow syrup. Ms (ESI) miz: 255
( MAHR ixtureldAMSIVR 1A SBisomtoB-B6x¢-3 34dihydrp- 1 Hzhel 8m({dazdH 1 -ytjcarbonyllamino}
methy?)pné&rldlrﬁ g%aetra% }_}Q:?opgntér%cgrﬁo?laté@l 3'23% 09 n?mc%gﬁ?ﬁzﬁ it ﬁh (6 mL) and

acehcwgldr(? rnLj_Wﬁ ﬁ'”ﬁ? 'rat(rg qxggﬁp@p@ﬁerzcoelwg tbe ge_aatgmm*tgr_e was concentrated and
basifid¥athrsat. MaH e hg. 1100ythD) Cexdrbaed/ it BCRH 00 ) 8Bt hY) forirB@times. The combined

extradtsml&e dné@cﬂ/s; ltly %bc Ylﬁérgfp%{yc%ﬂge%?htgg Xﬁ% ?és ulu/? EI# hm?tographed ona
columg Wb%a,gﬁl qlyed @tt@\ﬂe@ﬂ/@ﬁz@gﬁl}gp te give 1. 12 g (85%) of title compound as white solid.

The crude compound was recrystallized from EtOAc x 2 and dried in vacuo at 50°C for 2 days to give 10




10

15

20

25

30

35

40

MS (ESI) mz: 457 (MrH) +. 1H NWVR (CDCI3) d 8.94 ( 1
H t J=5.7 Hz), 8.28-8.20 (7.25-7.10 (3 H, m,
W@ 2864 23760 (1 H m, 3.66 (3 H s), 3.27 (2 HCT/IB2005/001825

J=6.4 Hz), 2.84 (2 H, d, J4Bl.6Hz), 2.62 (2 H, s),
2.20-2.00 (4 H, n) 175-1.50(15 H m including 6 H,
d, J=7.0 Hz, 1. , 1.40-1.20 (2 H m. Step 5.
mg °fi‘f"fP9!‘3‘(‘fJﬂ?§§ng'm%EI 2- 0x0- 2, 3-di hvdr o-
MS (ESI)y hizb&saMrHazol - 1- yDear bonyl | ani nol net hyOpi peri di n-i
m.p.: Rgs @TEt hyl | cvcl opent anecar boxylic acid A m xture of

R (k@D VT9R71.2085- 1780 3 907215360 14B3314BHATP LGP 2R 1RPU 43 1097, 758

-1-yl)carbonyl ] am no}

1H NMRgpﬂcg%' R Oégl"'nnh{h %55‘%3%3 EK rﬁ@??é%%? %3%1646% (1H,m), 334
(2 H, gdetli.cHaC2.82-2.67 (AH, myR2.06-t 30 (‘G’_CH a, inckding % H, dr 7.0 8iz.57 ppm).
Anal. it rfor%??—lml\p@a 6%9 o: Q?%E gy st N,r?.éé.aﬁo&&fk? Qa0 al &, N, 12.48.

aq. (100 nm.),

and. bas extracte
with CH2Cl 2 (150 rrL) for three tines. The conbi ned

Alterritild’ RtiteStoVehthesitd ed4QN(E1sINARRXoxofa,3-tiRydesi1 fabenzimidazol-1-yl)carbonyila
ntr t ed., T r
mmo}meﬂw plper In- 1-vl]men1%l}cvglgoem=ne%t?oxglp: gcp%_lg %ﬁg@ggg %B\fo to

eu Wt T IVe
Step &uM@dsth- 3-{[§ pninolmetwipipatidige-1himethyli clopentanecarboxvlate

ThﬂmeQﬁlél d&mfdamv w&em édéﬁl’fdhh§ttcﬁdhb bﬁ)@ébufé m@e@ﬁcthé S#p 10 of the
S O

Exan'iprt1| ‘@'”82??‘8"88‘??@@%"6\%?*?‘@‘%% tr%m(]%%)f H:ag[e hes:s gy 1o f58 60) instead
of [methamdftetrahydre-pi- py@e@—y@denleme(ﬂh(Bv]ItrlmethﬂBl?ane 2934 1736
MS( %z 33 +H)]:558 1483, 1454, 1379, 1358, 1298, 12009,
1167, 1097, 758 cnt 1. 1H NWR (CDCI3) d 9.00 (1 H, t,
H NME&IBCIHZS)4 5831 BObr), 863 1, 4, 2.9 (2 H7t, 756 FH2)02. (?3(2|-I=|1 bny J=11.5 Hz), 2.55 (2

N N e Lo

Step d. 1(4dl(fegi-butoxywarbampminalmgthyitpipg Rpepiznecarpoxylic acid
H2 @b sGolufidh & Mettyh 1-{4 ?[%ert-hhto@&arﬁ&myl)MH&]ﬁheth@}pu&eﬂidMryl)hlethyl]

cycloa_enz an’(\{%wlgfel@ 88%%@)“ nogté(t) )rﬂ'\ohj (gH hﬁ &rl';s% rE_lltl] aqueous NaOH solution (6 mL)

was dddéd dteoon temgpazbire (ExethdPi). bd'rl'ny Irdsalting solution was stirred at 70 °C for 4 h, then

conted YT PHETL: e B Bl o T iton: AL 36L0 b g cropwise. The

resultinglsohtion$ple pale wadatal®) lvas concentrated and to the residue, 2- propanol (40 mL) was added.
This so L§|&n wﬁé &In@érftr RHLAX %GRS .%9.8&{41 @Ws,(ﬁ(? mﬂ)w& thﬂe%r i r@ﬁﬂtﬂ’ug mixture was

pcvc opentanecar OX titl ﬁ@
stiregalgoQsp ?ﬁﬁ’ﬁ@&%@&%h@r‘ﬁ&wﬁﬁf"ﬁ%’ tbrpa@wﬁ?'@e epsda fioh demﬁve NaCl. The
filtratd W&s G@heghtrddd &f gitd o4 Gxcquampt) of tie tited BGMpound as white solid.

'H Nl\%@?‘bbﬁ@ﬁ%%%@?é%%%ﬁ@%ﬁ %g%‘«é]gé'i% l:;l'ﬁ?)t DY 150 19185 4 1z), 2.58 2 H,

s), 2.25920H (. ()e2.PaMhPal (oH AR hPP-ArP046 Yli inhl d ) 1R5t (B &k pI.(1:37 (Bt s), 1.20-0.95

(ZHWI)Sllane MS (ESI) mz: 355(M+H) +. 1H NMR (CDCl3) d
1Hbrs)366(3Hs)297(2Ht,J63

mp1%§‘:9z1 2 . .

Step {I4 ol

= i izrhethvlbenzenesulfonate
1 25 a.108 r(mlg’?.-lneqlged rgur@lpbqttom ﬂask to a mixture of 1[(4 {[(tert butoxycarbonyl)
ammohm%ﬁ{p(preﬁ. iR/ Iyr>m%9¥ey&afeh@wda}bwne atigei vkl PrlnﬂﬁrStéB ) IntTHF (25 mL), a

SOIUtI%?f Tso¥l Hz%v(g I4%p§ ?n%??n&rrk?l?(zgln'xﬁ w%g Ieugjded at room te%;gelzrgtﬂre fThe resulting

mixtude- \Msdfst{rr[e(i ta 76 -0 doroX i cadérayydndaitrivas Fonddhgdwnpiopeor dempetature.  To this

solutu@ )E?RI%(E%L] 4%{9%%5@&%&%&9’ SIGIE The whi (tﬁgpregif)%tm fz)rmed during the

agueous uti on
add't'ﬁﬂ_*yfp @d%&s%ﬂngmﬁhﬁeﬂ@%ﬁ&rfe&t%f‘é’"t‘é%&?"ﬁ'é'feﬁprcb“ h. T Be suspension was
filterefi @6diihk ioB@in8@5dlit was wastd with THE Q1 L)/ fied at 80 °Glfohs hitdgive 5.9 g (97 %) of

n ice-cold water bath. To the
thet'tf:egcorsgouw g hﬂ %hb g (6 nL) was added dropw se. The

resulting solution (pH val ue was ca. 6) was
concentrated and to the residue, 2-propanol (40 L)
was added.




10

15

20

25

30

35

This solution was concentrated and to the residue,
CH3CN (40 nL) was added. The resulting m xture was
waeiosnzxiisat roomtenperature for 2 h and it wWaBCT/IB2005/001825
filtered through a Celite pbd (5.0 g) to renove NaCl.
The filtrate was concentrated to give 2.4 g (quant) of
. .the titled compound as white solid. 1H l\II\/R (300, Mz
H-NMRER: Q) /sg)51dz E. $5.8¢ Ha; 7(.191(2}t||,, J ﬁ,)8,.2 Hz)g&3%(2dH d( $=j1 .0 W’ 3.09(2H,d,J=
2.6 H2), 788 (ZH H,J % 12.9H2), 879 (2H, },,J =26.682z) 22H(3 14,)s), 124257545065 m(,2.61-1.27 (9 H,
m) H n, 2.05-1.85 (2 H m, 1.65-1.50 (6 H nm,
1.50-1.25 (3 H m, 1.37 (9 H s), 1.20-0.95 %2.H, m.
Ste 1 Is I-Z3oxo-2,3-dihydro-1H-benzimidazol-1-yl)carbonyllamino} methyl)piperidin-1-

ylimelyiiévdropetEnaearBsxiht ¢ per i di n- 1- vnnet hyl ) cvcl opent aneca
b LI id 4- L b | I nL .
r2_ ?@%&@e ng"{]'ﬁ%f)r%f’an’ﬁ g%/ﬁmr\yﬁrg- - %ﬁgmgglggq-%?oa? 21 02 9,35(8% mmol) and chloroformic

acid 4knifréphefyl ester (1 1.8 9t T8 menoh avGhizFl2 (150 mL) was stirred at room temperature for 5 min.
To th@%iszfa}e_r,@shghﬂ.@ 27 28 o) wek a8 Wdvhi ¥&d ﬁeeézggﬁiﬁg?ﬂtﬁemés added to a

e e R e S bt fpemborcar
sulfowm&ad{hs @6 8tmmapBtep 8hip &3-hCla (%5 mO)ed rcroastﬂehip@emgjrm Yaftesr sdirring for 10 min,
EtsN @mﬁt bd 8 BithoBtwadQaded Dl e J%gM{ﬂ%%ixtN% vtk é(?r%?\lrﬁ 2 fhture for 2 hr.

"~ down to roomten?erature. i s solution, , )
This mixtureiwasgsihed iy T Nddfd @ad 18900 s Ogprilayer waseongeniraied at 50 °C until ca 5
vol anly iewasehladed bywasetbrer (B® chLotB) bireD °Chatilad divbi. OTo fs nfEktdd, lW@d(100 mL) was

£S ' ' ' m tur 0 o
i 5 S Dl o 38 DRI 108 OB ANE 0. 20
N, N-diethamigeetianehagteais Rolatiqr (14 mid yas ddped) tathissoixgurs pa¢ the solid was
obsefed) tThe Jby(fing . Mix@re( Wds Wol&f int i0€ cbitta@(l 26 MPAAKNELIrRE fér 18 hrs at that

tempé"@lfge?( iﬁls_lim%ulrg m%'@’?ltg&%zgg%tﬂggbt?%e Zoligl’wa% w}sﬁéfzwigzlﬁi% (100 mL), dried at
50 °C3unger aBuuA) toghffordl 12.921 (81 B pf the (it coppeyndies whie solid.2. 1
mp. 186 2.79 (2 H t, J =6.6 H), 2.21 (3 H s),
1.94-1.75 (5 H, m, 1.61-1.27 (9 H, m Step 9.
PXRD (26¢4-0(1): 4438 Bsbp#.dpP) - 2- oxo- 2, 3- di hvdr o- 1
/- 1-benzi m dazol -1 -vDcarbonyl | an no) . .
EXA cf%x'l )pi peridin-1 - yllnmethyllcvcl opentanecar boxylic

A mxture of
meth c nédib i@ 'aeidO .
.44, . 8 Mo I n 50 nL) was stirred at
rgom ienperat ure fbr 5 min. To this mixture, Et3N
(1M\@@B/ﬁxl&ows added slowly and the resulting
LXt ure add to a m xture of
@{N}}:ﬂ:q am nonet hyl ) pi peri di n-1-yl ] net hyl }cycl opent anec
arboxyl i c acid,gqnmethyl benzene sul fonate (23.4 g, 56.8
~ Step 8) in CH2CI 2 (75 nL) at roomtenperature.
After stirring for 10 mn, Et3N (7.9 nL, 56.8 mmol)
Step Wa geristaitie d-[@Hifsttivetokyntbiony amine]methyi sipeviiestt-yhinethyllatiopropanecarboxyla
te roomtenperature for 2 hr. This m xture was washed
“— with 1 NHCl aq (100 nL). Oganic |ayer was . _
c onEdmtivht-deforethgiryoeprapanesarboxyigte (igeludipgstarfinggaterial ,3:2 mixture) was
prepdi‘éi‘lmoa@reidg E))/th@ﬁtebélfuﬁb des€ribat. ?ﬂs@ 1 AttheSExaRpleLBiging t@!ﬂblﬁ)g c
. To thi ' [
cvoiolSipnerdoplaty Fiofudteer Gheh; 1983, al adf2n T RERE, iy o
cyclopgintaspcasiesyiptegThibwes used B0 the@eRGtepwithout further purification.

Thé Aitid dorfbb iRl ridPareely BaRkhodAAMRPIShat Shdtn iR the(SIED FlEkample 3.

s ad tQ.this mxture and the solid was observed.
MS(%&e@@ﬂWﬁb-m xture was cooled in ice cold bath and

TH NMR (GRGI;) S1i50r( e ), Bres), 218 (R iHs d,ak=5.0 iz}, 2t801(D B laxtd,10€11.5 ), 2.57 (2 H, s), 2.00

e A TR SR TR o o
m), 148 {2H.id1 473 iz, 6:P1H2)90. 1 (2 ¢Haed. 73-p Hg &dHPound as white

solid, np. 166C PXRD (20(+/-0.1): 4.4, 8.8, 13.2,

17. 6)

henpimiddzol-H

Schtéride 4-nit ropheyl ester (
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EXAMPLE 4. 1-

F4- ({f (3-isopropyl - 2- oxo- 2, 3-di hvdro- 7H benzi m dazol - 1
W0 ysaronyl i am no} nethyl)piperidin-1 -v PCT/IB2005/001825
I i met hyDcvcl opr opanecar boxy8i ¢ aci d hydrochl oride Step

1. terf-butyl

Ste 21tr§4- E f E f e/t but oggcandblo_n_g! Ee}gyllnocll met hxl >E| E?&rl‘ttladl ne-1
i T@adwmﬂppmaémemmn@quirafae to(thatshawh nghe Step 3 of Example 3.

i Bri al ,3:2 mxture) was prepared accordi ng
MS(ECS?))%/% 2%glﬂg'f:ﬁdure descri bed of Step 1 in the Exa

"H NMR{GR 14 ézasmlw dolrdt éﬁ?b%ﬁ?r@@ﬁﬁ%@] aPR(H L J= 11”5)'*2) 1.76-1.35 (14 H,
m, m%ﬁ?@q{@d J%emz, 1.88 Stn aé’cﬁsliH,t@ﬁ%ﬁM) 113681t@6(g H?fn) 1t1€ (2 H, dd, J=4.0
xyl at e IS was use or e
Hz, 6 %gﬁz%ﬁvﬁ‘fﬁ&ﬁn lﬁ‘a({'ﬁér purifi catl on. The title
gy Bisoprpy ; i idazol hylicagponyllaminoimethyl)pip
@Ebrl?o pgateExan‘pI e 3. I\/B (ESI) mz: 369

erldlnslhm ) uuvlsbvf:lgﬁ'o 5 (2
|(_| Thg)tlthjccgnpgurqu\yas prergged by q_rinethd %’nlla\lj toltl_rf_at sgmquly’thezs_tg)(ﬂ ?fZExample 3.
MS (H3]) 8k, 472 (@HY'2 H, t, J=11 .7 Hz), 1.62 (2 H, d, J=12.9

i longhy $99% 1 8% ohe szl A Oty e %8B0 1 .
3.30 (2—|ﬂ)t Jep. 41z 29H(2 P(ﬂ,d)rdJJ:-g1 .6 Helz 2. 53(23H )2, &3t @, br t, J=9.5 Hz), 1.73 (2 H, br d,
J= 12ﬁ¢i&f1|@¢11)5b {0 thfm, including 6H, d, J=7.0 Hz, 1\{%Epm) 1.43 (9 H, s), 1.34-1.20 (2 H, m),

112@2?“ a"?bﬁzéﬁﬁ)p{s%madé't TR

opr opanecar boxyl a
a rrethod simlar
d-yRcarbghvijargingimethyl)piperidin-1-

vﬂmemlgcvclgrﬁgoa('l%é'FBox?hc %cﬁ% 3) A d2 96 (2 H, br d,

Ti’elq% corrlpoy@:l \xas %rgoa(redlé/ q_qnethc}?qrrnn@r E?ché{thNan tI'Eﬁ,S]t(ao 7 of Example 1.
MS(EBF)Qn/ﬁ 41I5(M1H)6'6 ppmand 9 H s, 1.43 ppm, 1.33-1 .16
mpgﬁﬁ 1.13 (2 H, dd, J=4.0 Hz, 69Hz)074(2H1

J= 3 8 Hz, 6.6 Hz). Step 3. ferf- buty
IR (KAr) ¢:r2836.2¢ 033 1730 He%Sp §9362148201383.31369:1 8R- 61674/ 798 %nm m da
'H NMF@&DMSOMA)E%%QPHYD\CJ% Hg)@@fh}ﬁ )d9|ﬁ1 OHz 78Hz) 745 (1 H d, J=7.1 Hz),

7.22 (é(ghﬁtoﬂﬁl.p' %iﬁg Bz datad I-bgt 5-1,1%1% gg lg)rﬂ q5a4, 6Q g H, ﬁrgt3 70-3.10 (6 H, m),
3.10-B9m(RM, int), 1.863 $t, ep indludihg Exadpk¢1 . BHz, NB6(Hpsl)) 1. 78~ 253 @H, m), 1.49 (6 H, d,

CDCIS) d891( 1 H brt, J5.5Hz),
J= 6d%w%5izlgk®§mf"( 25-7.10 (3 80-4.60 ( 1
Anal. pgicdyjor CaHg@er HE! * szz@,@ 88135 i, 6.96: 511%3 [Foungk: Cp7.9p:-hi16.97; N,
1218, 6 Hz), 2.57 (2 H s), 2.01 (2 H br t , J=9.5 Hz),
1.73 (2 H, br d, J=12.1 Hz), 1.67-1.50 (10 H, m
including 6H, d, J=7.0 Hz, 1.56 ppm, 1.43 (9 H, s),
EXAMPLES.1.20 (2 H, m), 1.12 (2 H, dd, J=4.0 Hz, 7.0 Hz),

ORgEPY! - - 2- 0X0- 2, 3 dlhvdro 7H
et ‘ =vbcar bonyl | armi nol net hvDpi peridin-iyllm
et thc cI qpropanecarbo lic acid hydrochl oride The
t|tIe dbyarrethod simlar to
vvn h Step 7 f Exanpl e 1. I\/IS(ESI) nz:
206 0C . IR (KBr) v :2936, 2700,
8

1556 1485, 1383, 1359, 1182, 1164, 758 cm
(DNSch"Q d 8.8 ( 1H t , J=6.3 Hz),

80.7( J=1.0 Hz, 7.8 Hz), 7.45 ( 1 H d,
Step ‘? t%ﬂ%uw)ldﬂf(?}q%@()wlz é'x"oz(%dmv]irohﬁ Bé%znm?dia@olHZ\)I)carBorﬂvﬁarﬁmé}methvl)plper
lne-g;cgggzg g') (6 H m ’

To a stirred solution of 1-isopropyl-1,3-dihydro-2H-benzimidazol-2one (J. Med. Chem. 1999 42,
2870-2880) (3.00 g, 17.02 mmol) and triethylamine (7.12 ml, 51.06 mmol) in 70 ml tetrahydrofuran was
added triphosgene (5.15 g, 17.02 mmol) in 14 ml tetrahydrofuran at room temperature. The reaction
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3.10-2.90 (2 H m, 1.86 (3 H m including 2 H d,
J=11.2 Hz, 1.86 ppm, 1.70-1.53 (2 H m, 1.49 (6 H,
wa@l200342619 Hz), 1.35-1.15 (4 H m. Anal, cal ceCT/iB2005/001825

C22H30NAO4 HCI 0.2 H2O @9 58.13; H, 6.96; N, 12.33.

Found C, 57.93; H 6. 97 N, 12 18 EXAMPLE 5.
mlxture \ila?l ;f@g?dot?zo%r tgcm(sn 0) h %@[e) HF% évq%ggq?lef br%gm tm mpera&re tert-butyl
4-(aminopretypigeridinerd tcdrboyydate il BrughieL. Sh.e BircheneughfarBuby IS. Egbertson, Synth.
comir (1o¥3: 225%7%)( 5.5 @)(1‘3'33 rﬁn(gj |nV16rn9 tgt}'éhydrofuran was added. The reaction

-benzi m dazol -1 -vDcarb on¥ am nol net h
mlxturedy%éef&lxgdafpmme%g@op@ a gqni qoplg@ al%tpqﬁtflpq)wltib@queous saturated NaHCO; 50

ml, arkt-éxBagisdoplethl| Sethitdo0ma fa2 kirdetinzdsi Taz@mbihed ext{att wddrehshed with brine,

dried %S%éﬁém d4c% cf%ﬁ%tgd 28@%9{] é@mgg}o ph]y7of0 gwenfgghge ?@Lqent hexane/ethyl
acetatesb/l %Va)raﬁpwpaﬁ coleress @t13 89 8 (623nEs 6@4@6? emppugd. 17, 02

H- Nmmvér)cg)rst d-44-8bs (el Ry ds efzymnmw 260019 (BR rm)ea@bure@ H, m), 4.28-4.02
| On

R A AN PR ﬂg?@grﬁtﬂ%ﬁ . 1091 Hz), 145 @M, o)
Step 2.&riSopinaplyly2-oxb-N-fnigendingtipéthybi-He d azglé B

PrA' Qchltloh of téa Sakllrzgﬂﬁglg(’éﬂgbgﬁ? g CM 3 %rh(ﬁ" Qgr bteﬁ% rda§¥ Iﬁ‘ty'?carboonyl]ammo}

ot e 449028 S 3 B A it b e nd 10
mi coh@ﬁir&t&@ﬁ&dfdﬂ:hlomﬂaﬁdms it atuodn tehiperaticofor ¢glh@md The mixture was then

conce*?lﬁ%tleg a %a‘é’lfé?wﬁg%lﬁlgiﬁs {D g;(tﬁa%&w qa(?ﬂegl)?fpgtlmes The

combinge eﬂ@ﬁ‘ty}’%é’ﬂe‘éﬁftolr@@?e%@d M&hwwgmphmf theyepidiep Biresilica gel,
elutemlzﬂ%aﬁaem bAdresh a Edicebs Gl ZnTRf (P55 Padtie fitfe doMPound.

tent: hexane/ethyl acetate=5/1 to 1/2)
Ms(éﬁ‘? }%gﬁ&(@ I3)01 orless oil 3.99 g (62% as the t|t| ed

"H-NIB (Rls) 6 893+INMR 8.806123)' Hdm)gzwca(sls r6), 4.8644.6'H, m), 3.31 (2H, t, J=6.0
Hz), 3%08?05‘3(% é’#g <2’9H 4 (2H; rﬁﬁéﬁélgggﬁﬂmm 57 (éH89 Jﬁg 8®zf, 3H6-1.13 (2H, m).

Step 3. ter-butyl 8-[4-Hi3 -ISggrop L %0-2.3-dihvdrg H e nZl | ..z AL ’arn [lamino}methyl)pi
perldlﬂ-}-'m/ﬂﬂrob%batel 45 (9H s). St ep 2. 3-1 sopr opyl - 2 oxo
L i
oIS Re TR e D2ty Ly popgpigoe
carboxanige (0005 bR B9l StepPx éerthutd eyt (@340l 2y emelLangIETNE (0.275 .
2.37 rwnb@ AMTPETTY0 ﬂnamégqbﬂma fayha WIAaerrdodnd@emaraaarmﬁ.ytb@tv@s diluted with sat.

ot Ry SRS R S it ver oo

over N30y, fiterert andsonsenieatpd The (asidud was mmmg@hetrh@a adlxmuefeilica gel eluted
with M\%l/éng‘tﬁz (‘%96&?%) (f% ﬁ%ﬂ fm—ﬂsut&%blfduﬁéh M’lht éloﬂ&’/Hé{éHé (15-12) to give 0.111

! , extracte for tinmes
9(1Géb%'f'?1%<2ﬂ"%’k'ﬁ‘?%§c‘i°'%%ssdf‘ﬁped and concentrat ed Fl ash
MS (B mapt4egmapiily of the residue (NH-silica gel, elutent:

H NW/ @%tgtl?ﬂﬂ' br's ?%/3% g S B ouhd?dll\% f@éﬁ;ﬂ %?3/ 1‘?;1092(1 /8, 4.80-4.62 (1

as t ‘"é-conp
H, m}( 38HR-H, 1, UF.RIVR), 2CDCE B)brd J=81.98z) 2.88 (Phl)t, J=8.2310).8.4342 H, t, J=7.7 Hz),

2.03 (Ql—Hbr M=11 Z h%frﬂgeol?sz(@ﬁ ml?% 79‘51(2 804, 41~6211 (-1%)41 59’56 H3Y, 347 2 Hz), 1.50-1.30

(M Hn‘i‘ '”Ci”dmgf'@z (‘%Pgm)rr) 1. 57 (6H d J 6 9 Hz)
Step 3. 36+-([(3LiSopréhivll-2-0Y0-2, Siibpdrl-1Ht %engﬂim;pl 1-vl)carbonvl]am|no}methvl)piperidin-1-v
”groggn&c aé'éfhﬁig*“q&? g opyl - 2- oxo- 2, 3-di hvdro-7/-/
I ' m dazo yl ) car bonyl | am no thyl)pi peridin-1
yTheﬁlﬂ%ma@(bW% MeRares by egpetheq %iﬁ g;dpqat S Qv&(la the Step 7 of Example 1.
MS (ESI)ri/Ri 3Berireiyi- 4- yl met hyl ) - 2, 3-di hydro- 7/ -/ -benzi m dazo

R (k& 9%‘%%?*’32%9@%2( "o Hhog 1%% 1'53?3339%5?%%%’8 1 Pr NEt

"H NMR (OMS0-1) 5 88637 Htras+5)9 Ha), S6TF(1(F2@d =) Sukizs 7. V(HZ) @xed! Hod, J=7.6 Hz),
7.22 Qﬁt Er gﬁr{.é &, 7599174 (108, [SaFhd, 9 1) X H Led\BSH, ) 4428110 (6 H, m),
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NaHCO3 aqg. (100 nmi), extracted with CH2Cl 2 (100 nli)

for three tines. The conbi ned extracts were dried over
woNawS@371§ i | t ered and concentrated. The resi duRCTVEBR005/001825

chromat ogr aphed on a col untb®f silica gel eluted with

MeOH/ CH 2C12 (1 :20(r)!l:10) and then NHsilica gel

203 R U urh ep SRR T B Pk G5 0 [l BB A0 o vt 1 1.7 o)
1.65-f40 (8 K48, ifdielidy 64, d1H7NNRe, (1@9@P8). d 8.94 ( 1 H, br s),

Anal. %aé@ 18- 0294 émé 1"Hcmos lﬁjfo?%* %4, éél l-ﬁ? obl N, @’757F0Lﬂrd ?: @@6{( H. 6.88; N,

1270295(2H brt,Jll 6Hz) 268(2H t,J72Hz)
2.43 (2 H t, J=7.7 Hz), 2.03 (2 H, br t, J=11.4 Hz),
EXA ,9@6 82(1H n),179(2H d, J=12.1 Hz), 1.56 (6
J:7.2 Hz) 1 50-1.30 (11 H m including 9 HL s,

1- j|4i1¥qw p#;(;jl(S-ig@gmd-Z 0x0-2,3-dihydro-1H -ben2|m|dazol-1-vl)carbonvl]amlno}methvl)pl
eridin-F4/hethyBey hrbdxgitOactd 3- di hvdr o- W

car bonyl | am no) net hyl ) pi peri di n-1-v
drochloride The title conpound was
psimlar to that shown in the Step

gano aci d
d (by
%@. (ESI) mz: 389 (MH) +. IR (KBr) v

9@@ D637, . 1682, 1542, 1466, 1373, 1217,

o4, 953, 762 cm 1. 1H NVR (DMBO-OF6) d 8.86 ( 1 H,
t)3\59|—|z)1807(1Hdd J=0.8 Hz, 7.7 Hz)1l 7.49
(4 HLd, J=7.6 Hz), 7.22 ( 1 H, dt, J=1.3 Hz, 7.6

Step Hmhethyy 1-{(iBdamethybicycidhexadechrifoxyate 7.6 Hz), 4.75-4.60 ( 1

H, THDtitle gonz&)u;’ld W83s r@pé‘rled lg?a Heffiad Sirildilo {%ltshov}n' }llheZStEB) of Example 3 by
5 (3 H m including 2 H,

”S'“gg\”et’lbi'iyf"’g ecaib"é atﬁpn) 1. 65 1.40 (8 H m incl udl ng
'H NI@RI(CD@S) &Brm(:k %),332@94 ;smrz)zozﬂmﬁa(QH af),|1cm1ﬁ03q8H m).

' - -Vlﬁetlz\ﬁlcvclohexanec

a_r_b_@q@(gm hvdroxy 4- ({r(3 |sopr pyI 2 0X0- 2, 3- d| hvdro- 7/ 7
bﬁmma‘c@iﬁmhd Way profRedSY mBRGA SiRlAres s)ﬂs\lvn pekd @te@z &f Example 3 by

osing 1 TS BV SR RE A BeRy &1 Gt E ot Pl BB aRR 11671150

and nyealsyl Mlemeéml)wloaemedamxﬂatﬂx$tw1 biExamale 63hown i n t he

MS (@59,9/7_135@,1‘ MEﬁ?‘ﬁ'm e 3 by usi ng Met hyl

. hexanecar box3/ 4%’6

H Nl\gg (Cl%Clgﬁ 486 ({4, by 3@62@H2s)0'511((g H d, “57? ) I-[F) ?@51'_2 6 (-ISmHZ .03 (2 H, brd,
J=10. mHz) St?ﬁﬂ ﬁ(1$/Elt myihcluding 9 H, s, 1.44 ppm).

. bR ¥bhexand 4 ARk
catedia @W%W@‘{o@fﬁ@ﬂe%@ﬂ amabehgaiaitminpiahovminthmstep 3 of Example 3.
MS (Edpwiz: 295 (be)*'St ep 2 of Exanple 3 by using fe/f-butyl

b ST AT LT AR U o, 20 1 e

J=11.8Hg), OﬁanmﬁhﬁjH)mydl%heboamﬂcmbboxyl ate (Step 1 of

) %gl-%—gfb ﬁ MBH}/dré' 1H1 tc')le&Mﬁd526*—1-:{/!3)1%rbonvl]ammo}

3 hdievaiohgxaneearpexyigle 203 (2 H Cbr d “3=10. 4
HZ])he tlile Z&npbuﬁdﬁwés’l.;&eﬁzkred’by g methosimpar % thiat showrlindie $89% of Example 3.

MS (E?I)erﬁli mﬁ Y;let hyl ) - 4- hvdr oxypi peri di n- 1- vnnet hyl ) cvcl
'H Nl\djﬁ(:,()‘mméaﬂedkyll faf+b.6 Hz), 8.30-8.20 (1 H, m), 7.25-7.10 (3 H, m), 4.80-4.65 (1 H, m), 3.66

(3 H,s),3.54(2H, d, J=5.9 Hz), 2.60-2.45 (6 H, m), 2.03 (2 H, br d, J=9.1 Hz), 1.75-1.47 (12 H, m),

-ben2| m dazol - 1- yI

1.47-1.15 (6 H, m).

3-isopropyl-2-0x0-2,3-dihydro-1H _-benzimidazol-1-yl)carbonyllamino}methyi

piperidin-1-ylimethyl}cyclohexanecarboxylic acid

The title compound was prepared by a method similar to that shown in the Step 5 of Example 3.
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The title conpound was prepared by a nethod simlar to
that shown in the Step 3 of Exanple 3. M5 (ESI) m z:

wQe3®saMry +. 1H NVR (CDCI3) d 3.66 (3 H, s), PCBIB20051001825
H br s), 2.57-2.45 (5 H, np] 2.35-2.11 (3 H mM, 2.04
(2 H br d, J=11.5 Hz), 1.65-1.45 (6 H, m, 1.45-1.20

H,_ p 4. Methyl
MS (%éppﬁz H%%M? 4 ({r(3-isopropyl - 2- oxo-2. 3-di hvdro-ff|
m.p.-18é1zi m dazol -i - yDcar bonvl | am no}

|R(}d§?)tJ‘¥B%' po| é@ 473%'1'6@?1%8%%5& qiﬂ?d“i‘ﬁ‘&‘:%ﬂoi%ﬁé?% ?é%ecm

oun repared a méthod s

'H NMRa(PM§ 5 .84 {1Hd ts’réﬁ o), @fogacwn@wem HoME 4@E-TBH)d n’FW Hz), 7.22 (1 H, t,
J= 768%) Wlir H"T J-’I7H NGO (3|)H dn 94, é@%(H 1, 547*(2 HJ$524.60-3.00 (6 H, m), 1.86

2 HZF éo“ﬁ 601 msn%'Bd"C%‘S : d Jy6- 953'251449@”& d,
AnalJca!'sdQ‘orl-Qz);HssmCEeoz I-46 C.562135; 1) 7.74 NOB1.§R Féiyndbc, 6252.JH97.10; N, 11.66.
Hz), 1.75-1.47 (12 H m, 1.47-1.15 (6 Hlm. Step 5.
ér4 hvdroxy-4- ((r(3-isopropyl -2-oxo- 2. 3-di hydro-7/-/
EXAMB ﬁZi m dazol -1 -yl)carbonyl | am no) net hyl)
d

Lepared by a mat-hod simlar to
by Q’ﬁps of Exanple 3.NB (ESI) nlz:

473)(M+H) +. 184C. IR (KBr) v : 3437, 3273,
2943-NH'3 01, 1533, 1479, 1452, 1371, 1134,
é%@ NI\/R(DI\/BOCZ6)d894(1H t,
09( J=7.7 Hz), 7.43 ( 1 H, d,

7Hz)722 t,J—78Hz)714(1H,t
‘J—. 475458(1Hm)459(1Hs)247
| 6 (2 H. d

1. Joa ﬁm'@)i mleapf te&ibufdl (prbmdlf@ﬂh{emwma"@tﬁﬂ1wﬁl G(Epmol) and methyl
-fonﬁ@cy%@but’éhechbZQaté\b 13Y, PBmmoP Bads, Cherl@R. Bwenkbn, Palb®.; Blrton, Donald J.,

J. Org th(af"r o géf %/E Wé%n teﬁ'al?%gl:_pflﬁargw%q Wag BC&’;I?_@CId (8.6 mL, 150 mmol) at ambient
tempetatin Afterd@zoh, sddiung R?taaetbxybyﬂoh)mmum oiR. mﬁhyin)op iwae Bitldkdre the mixture.

boxylic acid Step 1. met hyI
ThenithXHDm% ?/ggﬁ%ﬁiﬂgggﬁ:@%nyl ) ami nol net'g(%/l } pi peri di n-

yl &éﬁéﬁ?ﬁ'“@wé%’?%‘ﬂ'ﬁ AhdEarpbRaHred iatovat NakePrqe hwweu’a‘éayer was
extractbd with dieHdarbryibth4rial fred tintisNTHE gl s ydg)amabmmgwéér%d WitB brine, dried

over Qgsq‘r@ld)coq%%rﬁg I:]-X%aéSIdLg C@:Lh?%{rﬁlaé?%%h%g%ﬁ %rcglgr)r()w ?lllca @el eluting with

hexampgigthy ﬁcetf{% fal)dp gve 4.25 9 @3@0) oUhe fife compomd 658 Wfﬁis&@)d in
MS (1) hahydr@efahnan was added acetic acid (8.6 ni, 150

N gRCR e SBB L e Heb 62 Hoks P Nkt A hie H. o), 272460
(2 H, t)el . T8-X0%(6dH, mMhvedB-1.65H1€2 HinYt L4 (A S), H@atied (2 oI, BROC f or
Step 2Hmeth i i3 @m%ma&a)pfpaﬁd.w R0 émcvraaghgﬁ@caymwﬁew ed

TNftoO sa The ag 1S _extracted
wi 116 16 E9MRABREeH BIRGArPRCoaOng e Prokesue RSP TRe ino$tgeA PEExample 3

from phthge -[(Waifterertitbrgtariohyl)abiinolRethyilbipectird v-@mdvHEMIod Bnecarboxylate (step
1of|‘:‘}<8|‘ﬂ6189 rat ed. The residue was chromat ographed on a
‘of silica gel eluting with hexane/ethyl acetate

MS (&Si) Az 24 (MiHe- 4. 25 g (83% of the title conpound as a
"H- NMRI(G@CI§<B13§7(3IYSSﬂ ESby. 7@(21—1 r%)% 66%4*#"52 254%&'1—1'“&"?1 6%%)34 -2.47 (2 H,

m), 139-2%)4? H4m)r,12)54 1§4éz,H?@) (,1|05 )35 (§ Haml.o' 46

Step 3. Methyl 1-{[4-({[(3-isopropyl-2-ox0-2,3-dihydro-1H_-benzimidazol-1-yl)carbonyllamino¥methvi)pip

eridin-1-yllmethyl}cyclobutanecarboxylate

The title compound was prepared according to the procedure described in Step 6 of Example 1

from 1-isopropyl-1,3-dihydro-2H-benzimidazol-2-one and methyl
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(2 H m, 1.78-2.05 (6 H, m), 1.45-1 .65 (2 H m,

1.43 (9 H s), 1.09-1 .21 (2 H n), Step 2. nethyl
wa2qos4237e8n nonet hyl ) pi peri di n-1-yl 1net hyl ) cvcl POUTBERNESH@1825
rboxylate The title conmpoub@ was prepared according to

the procedure described in Step 3 of Exanple 3 from

1oy et oS P BT TR ARy R SSPIRYp fiop 2 of Example

7). -yl)methyl]cycl obut anecar boxyl ate (step 1 of Exanple

il etie B g w gl o il Rl BTG 1531 om0 @

H, s), razmz H) +.6/=0.4¢42) 28@%22 @ot.47m), RBBKE Harp), 2f7?§522<m4n()82@$192 (4 H, m),
1.92- 1“‘)6 3 11716461((% Him)M.56 &-H03; j=73)54£)31 dd1.m@H,8hHep 3.

r(3-isopropyl - 2- 0x0- 2. 3- di hydr o- 7TAV
MS (,ggt@ &g z'%l)({ ( pr opy y
b gminhadmethyl)piperidin-1-

yDcarbonvIIan1nolnetrlvlbyp
WMmﬁQF“mmdxﬂﬁéﬁmRM%ﬁﬁﬁﬁd accordlng to‘the procedure
I'n Step 6 of am@ 1
- .Tgaa%ﬁmpoqndeﬁvea.prspaies agqQr %tflﬂ?ﬁ RaCRgHre segredyA flep 5 of Example 3
from &byl 1-[ (4-{[ (tert - but oxycar bonyl ) am no] net hyl } pi peri

_{[4_@?,%%;1@@),}7?8{3“%%% %%%I‘ég?r‘ﬁ@é&g‘?éééagéogéliaﬁ ﬁb‘?m&h&nqpupendm “1-ylImethyl}

cyclotgitapgeagboxylaie (step 3 gjExampled)-7. 12 (3 HL nm), 4.75-4.62 (1
|R(K|iﬂ)v wbo3, 307602437, 87551732,31687, 1670, H548, 147076374, Hz)}s, 1203, 1099, 761, 704 cm’

iR e 8.4 2 (1T} e S50 2 b ) 122 e, L oe M m a0 2

H, t, JEB.2 M), 310B®0(BHHN), d.77 J2H. £, 25682481238 m), 2144-2.24 @ H, m)), 1.9251.79 (2 H, s),

1.99- 1@1'4& W?oé?@???“@??ﬁ‘%‘% MMvdr o- 7av

MS(E%M%@l #8)-1 -yl ) carbonyl | ami no} met hyl ) pi peri din- 1

Anal. Calydl. lfiéres2BMBENAT 400 LB4Be B AT 53Ry 1 3.07. Foirel: Thes.47; H| B43; N, 12.93.
conpound was prepared according to the procedure

Alternatiierro(ite [ to Sytheireqfa{[4-(l(3ris 20 : benzimideze
muno}m)é@QlﬂMé'HHiMhLﬂﬂbmﬂm&ﬁﬂn‘t@éééﬂ@dmlﬁi 5?1_:1_(1_ rsyd:dsamebwe}owR
6 me

Step §)éﬁ1vk ﬂ‘)ﬂ{}

1
LI,

1411‘19 t|tld_®7‘rﬁ)oud;2\w pre}ﬁﬁ% ac@@g to?tﬁq_promarecmscr[peq_ H.tlmf\,&ep 10 of the
Exam%lg?qsﬁb icgclo&n;%en%(e?r%x&)néth&y gﬂmeﬂ%ﬂ)&@n&é%n{ Cém)#un nfi971 136-137)
instea g m y}z_l %2 3 (2

\gl.oé[n?tq_qﬁ(te rghyii(_p zg-i %art é-yl'qen?)fne X §r| yplsllagcj
MS (EBIoRz2B588v¢R) "H, m), 2.44-2.24 (2 H, n), 1.92-1.79 (2

"H- NI\EIR gﬁ*}qs) %%Agsgsié q‘,ﬁr()) rfé157 ('K_}gl @”)Elgrﬁ'l-ﬁ? 2(9% 4%'5 t?ﬁﬁliglz')OZ %&IEH d, J=11.4 Hz),

2.48-224 (Qd-l ). 05—328)—(62—[;%@41 4Iﬂ,9 I-Bé) 485 (3, ¢ J5B1 HY, 1.2G:108.(7 H, m).

1- (Prm,'xt(lwerqf Byttt hupaxysasopylamingipetpdipiperidin-1-yl)
meth;ﬂ]c;/c’rob@t@ﬂéc@?bdﬂ@é (412 g, 10 &fnkudrBtep B, 2N NaOH (18 mL) and EtOH (12 mL) was

heategn a{lf& ;?’ hrg pITﬁ)\S ?I‘tnﬁ%solutlgn wa? cooled in la‘e bath gnd 2N HCI ﬁa 19 mL) was

Byl obur IC acl
addedjmtluwl offgneerpuxtgre Raspp|5-6. The whole was extracted Wlth CH2012/ PrOH (3:1,30 mL x 3).

Combineﬂ Q)fb?(ll() (dye/ \ﬁasmﬁb@mé%}? eyt MPHe RIS oR&ntrated tolgive 3.8 g
@8% T @%%Ilcvc but ?rboxylate The title conpound

%ﬁ@ ¥'%0 the procedure described in
"H NMF @06Mef2, ADCIg)S 4.08(1 meml 20-310UQiHh @), 3.08-2.99 (2 H, m), 2.91(2 H, s), 2.60-2.38

@H, %&é@s&b@w AR BRESLARHL IE LB b O ysi | ane

mp1q%é&hpxy(tetrahydro 4Fprran 4-yl i dene) met hoxy] (tri met
Step Y {MSbhABMethyl)piperidin-1-yllmethyllcyclobutanecarboxylic acid 4-methylbenzenesulfonate

In a 500 mbL, 3-necked round bottom flask under N, a mixture of
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MS (ESI) mz: 355 (MrH) +. 1H-NWR (CDCI3) d: 4.55 ( 1

HL br), 4.17 (2 H q, J=7.1 Hz), 2.96 (2 H t, J=6.3
woi2005/123776 (2 H, d, J=11.4 Hz), 2.48-2.33 (2 HCTB2005/001825

2.05-1.80 (6 H n), 1.43 (83H, s), 1.25 (3 H, ¢, J=7.1

Hz), 1.40-1.05 (7 H m. Step 6.

e G b B PSRRI AR R 2500 02

Step dxirhyHF (150 mL) was stirred at room temperature for 10 min. To this suspension, a solution of

p TsOIllv-gf%eijl fomlfQHLﬂ)‘ﬁH?Fa(ﬁ Bony) \)J%'EQ‘&Q& QferBW |te}npdepéi‘urle di Aft‘ellstlrnng at that

ut anecar boxy
temp ig) the paqu |L(t|98 Wﬁiyeaéqu.lrggmlt(xﬁnwg% f%hl’ﬁ e 6ﬁft,gacoollng down to
room tainpéﬁtuﬂﬁEfg,N 284 ML,202 Tisolves whdedn@ryssidwiy dusing the pedaidf et with seeding.

The~whipe pi{r%c é)lta% as?or%ec?r % Cmglt%ef %ﬁiti%ﬁﬁ gf%t}]N WaHe Pqulergg{ \Hfﬁlre'slj d)%hglon was stirred

ur e Was | e was
at roomjtenhperpirelfa 6/h arqdn’@/q:s(f'gergd andspe @tau@ecjgﬁohd @@ﬁmaﬁ'@g W|th THF (100 mL x 2),

dried é?rfig adkdr 513y Give 98§ (987% Lt tHoaed poaitas Hite @bwabr The

R e R LA Y 336%}3@1* o257 (4. m),

2.09 (£BG)2.1841.87 OH,(nd), HA5-mps (8B8H,20); B3a-0.1222 W,my) , 3. 08-2. 99

mp:ZEOZCHln) 2.91(2 H s) 2.60-2.38 {4 H m, 235216

2. 05 1 76 (6 In 65 (1 m (9
Ste 1-{4A- onr dvhvdro-1 ben2|m|dazol 1-vI)carbonv1]am|no} methvyl)piperidin-1-

yI]metﬂvi}(;VcAbb(j&ﬁbdéﬂjm%b)dc)dpl peridi n-1-yl | net hyl ) cvcl obut aneca

A mlxtgr%%)fq{llslo roﬁg 1% délht}/%Ft Q—Y L%%asf&glﬁ%éﬂ;quﬁ rﬁglzﬁh I@Engﬁgncmh’loroformlc acid

necke
4-nitrophgnykeskelr €356 Mg £ § 0yaell in ShyCla RN WaR stipd gt eemitemperaturp fgns min.  To
this mRIURY, ELRYE.EPRUL AN AInfod Wa8 ¥idddGliow ﬁd&ﬁ@m&tur@ﬁ’ecﬁiﬁ@ la, so@u@p This

solyes i sl s B e SRS fosBorc soi
4-metifyB#nZeng sulfonéterthi o) 2.8 mmTJI-IIStaPITS(DI GH2P o WarL bl cieath tgpergilyra.  After stirring
for 10111%{%%&%6 b‘é AL, 78 hﬁfol)%é héded Qn@%e@&@ﬁmé RiRIrd @5s sktedbffoom temperature

2o et RAROLSO1 ) SR S s o 1m) renir
organic &yprevsstdoneentréied® N TO 2Ha. rdsidde, sah@2tedNBHFOas(1 8 ddleshdbeptane (15 mL) was

added\?dj %Wtemgérbtﬂ% 4% wRE Sli.ll‘&gl Cﬂr s bt tH\étttc-,l?n[%?a%irb NGaid s ?bserved and this

AV L b N
was obtgiféa ({1 @'@82%) é,H vahite 661id6 Thisdradd rhateas (4(0 d)t/\eé parifiat by tebigstallization from

d s H 2 d d
otworg SRR apE 53 of B HEFQEBaid o HSe Rl i
mp. 188rpound as vvhlte powder 1H NMR (D20 d 7.40 (2 H, d,
7400 A e b , d, J =7.2 Hz), 3.28-3.00 (4
PXRD&?“n%?’%T%%-@E’S%%%ﬁ? nm, 2.09 (3 H,)s), 2.18-1 .597
(2 H m, 1.85-1 .58 (8 H, n), 1.36-1 .12 (2 H, n) np:
EXAMP].E 8C St ep 8.

gro-1H-benzi

M@Wobut anecar boxyl iC aC| d A m xt ure of
1- |s%w\(/g@: 3- dlohydro 2A7- benzi m dazol - 2-one (486
chloroform c acid 4-nitrophenyl
es er 80|=rm)l) in CH2CI2 (10 nL) was stirred
mtenperature for 5 mn. To this m xture, Et3N

84m_ 6.1 mol) was added slowy and this m xture
be ane a solution. This solution was added to a

xture of
minDiprbp W ol daRd; rﬁlxlv}}rﬁ&ﬁl/lfé%ﬁrﬂ%c a

Ste 11 e{'t[E&ﬂ Lér%rﬁﬁi Apropul;
igF St'@"eﬁ?'”’?’?“ @fﬁewupzpeogmmm%wvnperewé (i3 13 i i
N,N-diffetrgiforsiamidei( 0 rhic) fwad @ddedmendyt 3bhi¢ropiddatei{14.22, 824mmoio), prepared from
SIdur . .
3- chlo\rl\égﬁlal%ﬂgﬁlgré e l5J Esg }625%'1:@ I#H&%?E%ﬁ(élﬁrghglt(\lﬁgé g \A‘F/adg rﬁrﬁ&i)h@{t]yldusopropylamme
with 0.5 NHC ag ( 10 nL) and saturated NaHCO3 aqg (
10 nmL) then the organic |ayer was concentrated. To the
resi due, saturated NaHCO3 aq ( 15 nL) and heptane ( 15
m.) was
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added at roomtenperature and it was stirred for 6 hrs

at that tenperature. Solid was observed and this
worRooseEitvas filtered. The obtai ned solid was MR B2A05/001825

with H20 and heptane. Afterd4drying, crude material was

obtained ( 1.0 g, 82% as vvhlte solid. This crude

(64. Opr%ﬂ%rnlerg(lplléweso? g% c}ﬁ% (? f el%%%ﬁthgrlnlﬁlr%tﬁ}gd Phe resulting mixture

was stiverpat A0 °§ ©6144. ahewblatile cqmﬂ;qndnts wpre rdii@@d PXRPaporation and the resulting

remdt%%%s*’c’fwo Zal%;)r(ay égdr ﬁ'lo ng/tlﬁ’un%w ?%?ici eFIJ E@%@gl%&:ﬂe&ﬂﬁi ace;/ate (1:1) to give 640

mg (1@ é‘Si'i WA a2 Reovedoveoilyi hydr o-' / H- benzi
MS (E8I08/Z0405- (M+H‘t‘)ar boxam de Step 1. fe/t But y!

'H Nl\f}%'é@é%?i%'%@%%ﬁo ;"étcfh BP’th)z%"fsQ? .ﬂ 74 >(/%/H m), 2.46 (2 H,
br s), 298 2 Hi rd), n-52-1y36r@ Hhwy), )1e4ér(%lainﬁt ‘61%@8* gl 1AGH, ﬁ')ml ) in
step b/ NU(M=@lpaRibN dafolRBL SN IHAN Bibaridias yIkeAa/N-088hEMyI-2-0x0-2,3-dihydro-1

3- ch[oropl valate {14.2 g, 124 mol, prepared from
H-benzimigazglezlscarboxamide .1y orj de (25.6 g, 165 mmol) and
beTozayétlrradi oo of(1:SopBonyl-1,3-8ihydro@H)benzimidazol-2-one (J. Med. Chem. 1999, 42,

2870- %’éé&% &HH rROBSS Moﬂgéhé‘ %@I@ Qnrg (1 ggmmrw shmdf) o@éﬁ@réﬁﬁ@_}hane (20.0 mL)

was sCBed f-DiroRpeRi £EIBrOE TS (4 <As710.nrq~ e @@%rv@%@%ﬁgétﬁ{qﬁ Thaygsulting mixture
was smécatbt $ B a0 G Auree ' themnmiuetvisyaddedp suspbnsion aind

1-(2-be nglc{xﬁéa%o%g e'?mgtﬁﬂérg@ M@flﬂgﬂétgygﬁ]@eé?ﬂ Empcﬁg%hylgggﬁ%fl’é?@rom
concegngaiignpéa gwkiura gl tlefoytylof the titl e conmpound as a pal e
[{1-2)Rh2yRsy @k donyidEméthyidropympBerictOby Ifrﬁétﬁiﬂ):arbéﬁété\lt‘&épﬁ@@kﬁhpldﬂ (640 mg,

1.49 erglgaradZ‘F(w h%ln Mf 1(2? %%ﬁl)](a n’? l_l e@yl%%un(eé? &? &15 mrplgl) E\)éﬂchloromethane

(5.00 ¢riL.).H, Thayesultingmixture@ag Birrp forrj 3 3h at rgam (tegnqqratlgy anq_O $ M NgOH ag. was

adde{'t}aﬁme Tﬂ(tu%]. bgﬁe Hlix(tjtﬁé \z:vasrﬂ,;)@ﬁctlgd \g_/ith di(t:hrl]orcl)methane. The extracts were washed with
- - - ZY| OX -Z- e ro . e

0.5 MVt 34spi BgT FIRRENY eoph PRSI R, TParesisp yeypurtd by

prepafative ihirnayentitrametograghy-(sibaalgek alutirdevifhialichlosdmetitapd /metikanet @0 : 1)) to give

508 i 63 SO B aound o U VGRS (a1 g, 2. 33 ol )

MS(E&?‘H“{Zr'?O@t(WHém ne (1.00 n_, 7.17 mol) in
H NMIR @t L) @rBegoh & meb(t20= 6.7Hz), B.26@5 Hady) € 434-05i (8 HORNSMIYI(2 H, s), 4.70 (1 H,

r 4 . I t
sk Q8 TR § 495 Bl £33 Aol S BN FTRSEEME . 500 .,
J=70dlzpd58UHem), T@6{hE, m}. At1B&EHvs added a suspensi on of
Step 3: N210@R%Ydafon A 2LRAMNEro N BiBrALLVIRRNH V) -34s he i P2 Bt oy 8-Bihydro-1H-ben

eridine ochlToride [prepared from concentration of
—gz—"#ﬁMZ'm'd = & er f - but yl

[ {Am{xBrdef-({1-(Bdyanaylipyoarber@l-2reethyibrop v)pideligin-dofinethyl)-3Hsppropyl-2
-ox0-3, E% é’rbhgatfehﬁmta?olé ?E&Boﬁanﬂfe (ﬁé@gﬁ# @(aﬁ')ple(zfifﬂs ¥, 0525 @mol) and 20%

riethylam
PA(ORICOGE AIO) 1 methanb miLves SHPORER GRS hﬁyge"ﬁﬁ% at room
tempéretaitd for 120h. Th& iyt wasfiletedroffed afpad ofiCklite, aid theflitrate was evaporated under

reducteg gl%ggu% ur c@&glll%tlén th%l solpﬁrgthq{g?%% éI%CF I%ﬁorded a colorless solid

ure was ex
285n¢ﬁ(§h%b@$dhetltl$dr¢empthé extracts were washed with 0.5 M
Ms (B hlzadn7 (RRd)*ori ne, dried over I\/gSO4 and concentrat ed

' Nn}«%gréﬁ‘é:%%aé%@ﬁ oy < SR PPEROG L Sy PR Rrked G i B2 v
4.65 diH; bépetphe v 0adxy 3/206€2 Hamp[2.86 1DH; mIL)Z)44(2)Hng\$)3 230882 Hgm), 1.61 (2 H, m),
1.50 (?%g%g) 1?57 (%*ig 8 Ljiy 8 k/h-ltﬁf HRBYDA, A5 184 Bl Ss)Y e QnQivhich MBirespond to
carboxylic acid was not observed

Anal. caled. for CopH3oN4O4 » 0.1 H,O: C, 63.17; H, 7.76; N, 13.39. Found: C, 62.78; H, 7.74; N, 13.11.

O
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1IH NVR (CDCI3) d 8.89 ( 1 H br t, J =57 Hz), 8. 26 (

1H m, 7.43-7.05 (8 H nm, 510 (2 H s), 4.70 ( 1
woRoosep7eg , J = 7.0 Hz), 3.26 (2 H m, 2.75 (RCHIB2095/001825

2.48 (2 H br s), 2.11 (2 85, 1.61 (2 H m, 1.56

(6 H d, J =7.0Hz), 1.52 (1 H m, 1.26 (2 H m,

1.18 (6 H, s). Step 3.

L/ - ({1-(2-oxycarbonyl - 2- net hyl propyl ) pi peri di n-4-yl >nme
EXANPLE 9:- 3- |sopropyl 2- 0x0- 2, 3-di hvdro-7/-1/-ben

: Lo -

-3-isopropy|-2
- @x0-12, 3- difqydro-7 hen2|n1dazole 1 -carboxam de
S V2 of a \%%m(418 ng, 0.825 mmol) and 20%
PdOH) 2/ ngY in nmethanol (80 nlL) was stirred
[::Hgd oan atnnsphere of hydrogen gas at room
erature for 12 h. The catalyst was filtered off on
aggag of Celite, and the filtrate was evaporated under
reduced pressure. Recrystallization of the resulting

Step MLtbéalz%tobd.hemrﬁw—t@irbz%@ls?aoaﬁé svidehyiesep! orl ess solid
as the titled co

LRSS DS oA RIS 2SS poelegig, S gty (18, Giem. 1996, 30,
2354835, 18 )87 98370 m(nol) ahti K1§)0; (12318, 80.0Tnrhbl) inacetdneA@0Q mil) Whs added benzyl

brom@l &4015 ré@ '_3I9 4351%!&59§g1b?95ﬁ§[n§%?ﬂe S?ﬁé %ultmb rgnthrera'é'ered at 50 °C for 18

h and(cgncpqntr#r,d urpeBI:pd(lc@d espyre. 1Thsgesel1ung.resnﬁ)ue w3as q'ryoncq;oqtpphad on a column of
silica gelelufin@wiizhaxade/@fyl 6etite (10)1) tolgivede.{40g (80%3 df thd fite com@OmId as a colorless
o whi ch correspond to carboxylic acid was not observed.
" Anal calcd. for C22H32ZNAO4 0.1 H2O C, 63.17; H,
MS (ESIy®iz: N5 WM3H39. Found: C, 62.78; H, 7.74; N,
"1 NMR (A0c I FSAMBLE 5 H, m), 5.73 (2 H, s), 4.11 2 H, q,J = 7.2 Hz), 1.70 (6 H,s), 1.13 3 H, t, J =
L/(({l (2- tetfgiolg)z néthy?proﬁ&l)glper|d|% § >né (
72Hg} ) - 3-i sopropyl - 2- oxo- 2, 3-di hvdr o-t H benzi ni d azol e-1

Step 2. czasdagmm dieethi/IcNp- t&trazzletaamtaldehvde

Qagét{frr%b %ﬁu%}_ﬁ Et?ngy fﬁ?& Imgthgfﬁ% ﬁ%of ??%eg %d §?n§( | &ter aostaldehyde
(step a©f Exanmeled) (6. &9, €24 (ol N dichl @hmetharked 960 mBjat ~PB B3 8ed DIBAL (1.0 M

in toldefle 856 L, ?53 O?fnrﬂm)l %h@%gul%%u&%s%tlﬂed §9730°de ﬂ ITQ the reaction

acet one brom de

mixtuegwag I?IBé{. (1a iR, H“ef‘%l?ﬁ@r’%ﬁ agg mrl‘]‘ﬂ)@"f’é@ﬁ[ﬁf'-i"ﬁg mlxture was stirred at
-78 °@rfox Blr eToAS nibiture wed aaitiedbD MGGuéaus HEB(1100 ant )l ambsateated aduedus NH,CI (20

uﬁtqee%%tn?cq%? ad 5%§§altgded Ile-m)@err n?a%%%lurﬂ Quifa b &n}é@'ﬁ’rated up]der reduced

pressqeex ahlag rggqrﬁtjang r%@pg@g cgrg@atfyrap@dgqn\pé:o@nmzpf @lh({a&?iygl%@g with hexane/ethyl
acetatd(@0:1) tblgRe GABRAETY) dthediti€ Bdniout® as dediorieboi ESI ) m z:

HNVR (CDCI3) d 7.45-7.23 (5 H n), 5.73
MS('%% fﬂfzwﬁwh 2H q J=7.2H), 1.70 (6 H, s),
'H NMRIQDQIQSHG&UI-US);745-2231£3)H X B§4 2 H,2).HeabA§ H, 5).

Step &t8-BLtIRMH Y 2-Bérzlitetr83di @é%&h@r@ﬁﬁﬁl%rﬂﬁmﬂﬁneTrR/H@arbamate

stirred mxture of 2- benz
a, T antied PB}II“LOQAﬁﬁ‘P@W‘&%ﬂ@‘eﬁWb%’éWEZ%? -goetalighysle Eop &of Example 9)
(1.283c8 @ neRN Maetett PGP (pibeddin Eylmpiyeca%an(afe (409, 1122m4|ommbt)ahyrdofuran

(300 r(ng) vgér%?clic%r ;RFE-IE@ Cla (éégg e m%%l) 6n7 Ac(ﬁ% HBG?#Z 3 llﬁ% BA{’he resulting
mixture wasistieeciat §0%3 for 9 b @nceoncargratpd undar reuped ressufee Tethe ﬁﬁlrcﬂd residual oil
and smidxwké#é ﬁdd%@%a@%@&%q%&émaﬁc@g, aftl ditHidRorh&thatRn eTth&gé?ud”léyer was

the resultin stirred
separipg 564 P mEOReS TSR, FACPUB R R P Tt oclg oouing
residudGlas(ch®ihatdgyaphediorsataurarn afdilicaoat elutind\ikh@exgredethyl acetate (1:1) to give 830
mg (35%) of the title compound as a colorless oil.

MS (ESI) m/z: 429 (M+H)*.
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m.). The organic |ayer was separated, dried over

magnesi um sul fate, and concentrated under reduced
wEe@saed7e8 The resulting residue was chromat ogr@piB2d0s01825

a colum of silica gel elubbng with hexane/ethyl

acetate (10:1) to give 3.45 g (6796 of the title

o R SRS o g P IS o B ol oo 200
H, m)Ez 07:,4(2(L|2mb41 6B, 141(3545nr()61(altvdo (9%) s), Stseps 13 s)f1enof(2IBumy|

ﬁimmamvﬁﬂW¥ﬂﬁgEJ2ﬂw¥Etrazole 5- acetaldehyde (step 2 of

Eﬁ'ﬁmleec olire v?a% e aﬁad%@cdmfﬁé fo testoteRitfe-debdripbd in step 2 of Example 8

from 1 g?qe%néfw AP sOmE aane BB oncy 3 (5 00"

[{1-(2-¢R-behZyl@tragvis)-R- rmiluylpﬁmﬂ-}bnper@m-@‘]}n&thyﬂcpr@%(s)ep 3 Example 9).

MS(E@@%HE%h?gwﬂﬁ¥ture was stirred at 600C for 9 h and
concentr at

ed under reduced pressure. To the stir
' NMFBRG 58511 B S 5 GreloP 26 bt CAP OB Bl Edp faH o) 470 (1 K,
septetl\lé\lflfi@}lzam:bwktzehhmm hianes) 23192 6F, lg?,mwdzaygn) 1v88s1.32 (3 H, m), 1.56 (6
ie neS| um sul fate, an
H, d, i Z@eﬁs q?égh g1q8 HUC pressure. The resultln% ,
Step_b.e sty PHelimrglepis i difyydro-1H-benzi

m.dazgiewtéaﬂg,xgmﬁjg hexane et hyI acet ae ( 1: 1) t 0 | ve 830 ngy
~ (357 of the

R otO P BN By R o by 4B qpramoe
from MJ{1-(B(2ZARnERetrhzok)-2-metiyPrapy)Hperigin-4t Yimethy- 8- IS(ogropyl -2rfjxo0- -2,3- dihydro
~1H- b@nzﬁ@déz%le"{ cé%oxé:)nde?sté’p% 6f%x5|nhe'b 2.05 (2 H m,

1.38 (6 H, s), 1.00
MS (ES)) mpfz: 44§ (M )ep 4
*H NMR (MSo- 636827Q€Hzmltt.l&-t5919®)l, &4 O-Hre)hy.L@dhyd)) 8@ H, oh).r7.11 (1 H, m),

463 (@ﬂé@eﬁ{ bl—\ gs 1§?car'ﬁ%>l‘z§’%1( ﬁoo]céé.%@ (%‘M%Pz 10 2 H, m), 1.60-1.25 (3 H,
m), 1,46 Gohrded=dAdtA).di-3%(6th s d.Hel 432 He @i urTae gigad! Mhsaeorrq%p%qdégtetrazole was
notol%en@fed Exanpl e 8 from

Anal. F@?qL ?oE lN& 3 8 WEIR0s 21 4 Denal, 3h 9839 OB 0 107,43, N, 24.10.

[{1-(2- (2 benzyl tetrazol e) - 2- met hyl pr opyl ) pi peri di n- 4-

EXAmﬁm@@;hyl]carbanate (step 3 of Exanple 9). M (ESI)
31 NHH+ . 1H NNR i 9 3) ..d.8 86'

ALdaLadc

ihydro-1H-benzi

N- 1 : 1€
mldaﬁcﬁe H,caﬁ)px_aréld O 1 H, Sept et

J .
%&59 H, br fLy 2-951 2 H m, 2.
E/@ \% 56(6H d, J =
m . Step 5. L/-({
P )IOI

07 (2 HL ),
7.0 Hz), 1.38
1 -(2- et hyl

e trazole peri di n-4-yl

) 3-isopropyl - 2- oxo- 2. 3-di hvdro- /-/-benzi
ntgggole 1 -carboxam de The title conpound was

prépared according to the procedure described in Step

of Exa | e 8 fro
Ste 5“ ic acid, ethyl - net hyl propyl ) pi peridin

Ibq/i;t}'met;dﬂlytlop oB1-cyroptt w«}ppeztaog@:@xgm@plﬁwlm)ester (Bioorg. Med Chem. Lett.
19999 569- 3#@3@ he'y d@%ﬁol%m 1%&&@%@@06%1. §/hé& Bdddd Obu.EMATIE. 8 g, 37.0 mmol)
at an@leptjerp@_e(rﬁurebr Tl?e regultmggrs gurglzv)as r%lljf?gl}] ]‘_5 q?f!\r/\%rﬁ)ncez}t}a&%d ndir reduced
presstte. Mo the re]sBItlr(g rksitilie wds, added 4 M(HA irH| 4-n‘;o;<an¢ (8Bm{) ehd |e|oncentrated under

reduc%g g%g%uie Tﬁer{esglgﬁ_%%l a% v@a@hé%ztw,ée Wik he>%n§€o gg\% c'ﬁ'.idekb\"o%),lct og the title

comppgndgs agyellgy eil, whigh wgg useg f(g@e(r@xq_qte%mshout]fu r ?uznfllygtlo?r)
Step 7% ehin@ 0y cl¥kbnE N2 S Blrbeseeaektt acil afiiieaére Was not
0 '?heerti\tllg go'mpound was prepared according to the procedure described in Step 1 of Example 9
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Anal , calcd. for C22H32N8O4 0.95 H2O C, 57.74; H,

7.47; N, 24.48. Found: C, 58.03; H, 7.43; N, 24.10.
WE0NVRLE18.0: PCT/IB2005/001825
L/-({1-(2-cvcl opentyl - 2-t ebifazol eet hyl ) pi peri di n-4-yl}

met hyl ) - 3-i sopr opyl - 2- oxo- 2. 3-di hvdro-'/ H benzi

| b
from %CWeg%ﬁf@H?ﬁ%aé?gégran?'%%ﬂ"yh?fgﬁ' %%epak?f(fxa'@f"ﬁﬂp)' ester To a

MS (Ef)ini/e:e3d1 gakii on of 1-cyano-1-cycl opent anecarboxylic

e L W L TR,

(4 H, vad 12dEd Y BAIMAE (12.3 g, 37 0 mmmol ) at anbi ent

Step % Q'H%ﬁ‘{ﬁ& lé&cﬁo%emﬁzﬁ _RE i did- @Qcé@éld@hgg@ was refl uxed f or 15
concentrat ed under reduce ure.
r este it ¢RYACHRY \d%?epr%eda%ﬂ’a%fa'“atW\W‘F—%P“?W%"%”&?F% w&?ﬁp 4 gfgFxample 9

from 2¥bgnzpercyGiopsBLHadtetolBdREticied| ety efteeSp R@F EXEntple 10).
MS d_b.l{lt ?gM oi.l was washed twice with hexane to give

( % “of the title conpound as a yellow oil,
'H NN {GEITI)AS. 7U|$’etl §)07.52-N80 (% tm)st. ep(2M, tsh @uE-Z \8r(# Hem), 1 85-1.66 (4 H, m).
Step Plt{:,l',{ L;sdt\ﬁ A2 beﬁEﬁt@tr&ole?Zb&/%éfén‘tvlethvl)plperldm 4 vl}methvllrarbamate

ropentyl - /-tetrazo fi1c acid
e tersranmopd \e_&a%resﬂ&%%ﬁﬂfcwalgg E’rtB%%rP%%FuéFc%?r@?ﬁ{j‘ X ¢ pféxample 9
from PHEEAGLE BlIopE A2 HOEEhzbI8-53cetplddhydb (Sepae e Exadple 00).

MS (E%é)f cl%gggilézt etrazol e-5-acetic acid, ethyl ester

anple 10). M5 (ESI) miz: 301 (MeH +). 1H
'H Nm/fet(mz))@va)s -TeR3A5 #5MT, 572 (2 5, $), 4.6 (1 H5 b7, 788 (RiH, 1), 2.66,(2 H, brs), 2.48 (2

H, m)( J&?rﬂm)% 93(ZH1m5"4)8s3 ('2H5rﬁy127§5 4@@4# mih 43%9@%)11 2 i), 1.23 (11,
m), 084€2\)ibl'@pentyl 2H-tetrazo| e- 5- acet al dehvde The t|t| e

Step_6O0NTHAHURR-barsyifetre ) @ctyelomsbtytbitylpibaidinkieyinmetie/d Stisapropyl-2-oxo-2.3-dihydr
o1H9§1~°2‘rFr§| 266 1.4 3 ldg °f Exanple 9 from 2- benzy'
azol e-5-acetic acid, ethyl este

( S‘I{h@ﬁtl@cqmpo%w@q @'eqemd acragdl('ngg t51e ﬁqogedugq-)d;es%rmﬁln,s}ep Zquq Example 8
from NMYBbrogyPEB Anydro2Hdenkimidalbl-2sone arfd BA-ButyB Q1 (ﬁ(ﬂﬂenip)tetra’iol@)dfz-

CYC|0éfntyr€|gM33 %%r% nr45 &f[n%rgll{aébag%anen@fe{)e to§ §§a6r|1pg(3 1(%4 ’ . Step

MS ( Eﬁ})oh/@{féﬁt(wlét)hyl ) pi peridin-4-yl | nethvncar bamat e The
'H Nmtdm‘;g%@wﬁt masJ 3 @penygfée%pn%ﬁvawo@ @ h%rso@@lurs@ 470 (1 H,

f
soptelyy 278 kIR Fhir/2 7008 Hap 81 3.5 %He‘f‘h?&él‘%‘dé‘“y 25538 (3. m). 156 6
H, d, Exampha:ﬂ(ﬁ)(zHl\/B)(ESI) m z: 455 (M+H) +. 1H NMR (CDCl 3)

I § dihydro-1H-ben

Zlm'dq;zzeﬂ caﬁsoxar:migs (2 H, m), 1.83 (2 H, m 1.78- 1' 48 (4
H, THabitle donthdufiPwis préparedlacddrding tothe pbocedlire’d®séribettin SBp 3 of Example 8

from V )({% ?? gzztieEZ)(lt?r%zoIS; 99;%/ ?pentzle hgl}pl;bengn\’/l é‘rl- rrJneelt]l'iyl)l?» ﬁOﬁropyI -2-0x0-2,3- dlhydro
~1H- bplpﬂ"‘pléwolﬁrhca#b%w@ét(ﬁ% § ofExproplgr1Bpy| - 2- oxo- 2. 3- di hvdr
MS (53507,(,/_2/465%2“;71 dazol e-1 -carboxam de The title conpound

"H N @B\P 589 %E%gﬁ%ﬁggrg JP—?%%z) B84 PrSSaS 4835+ 0ed v ), 7.1 (1 1, m),
464 AH, Sémé’tQW? el-l,z;s 3dislty Hy ), 2163 ke Zir8), A2 @2 H2m) a88 £, m), 2.00 (2 H, m),

Y ( nzyjd 0
1.76 (‘2‘?—( fn& gégr?td Frﬁ 1 %6 e(? lﬁd? ﬁ) 4'P§)/ FI Iﬂﬁ%ﬁ %‘ual \?/PB%F r%)trrgsP nd ’éo IC}etrazole was
not obﬁewﬁd -Exanpl e 10) MS (ESI) nl z: 557 (MtH +) . 1H NI\/R

Anal. 6%031:24934&8@45 1(0 B,0H,0.9CHCl,: 4, 55.83; 1B, ) N, B B6F¢uhdit, 55.71; H, 748 N,

0geM s 7437 (8H m, 5.73 (2 H s), 470 (1 H,

EXAMPLE 11:
N-({1-(2-cyclohexyl-2-tetrazoleethyl)piperidin-4-yl}methyl)-3-isopropyl-2-0x0-2,3-dihydro-1H-benzi
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septet, J = 7.0 Hz), 3.19 (2 H m, 2.70 (2 H, brs),

2.53 (2 H, m, 225(2 H m, 2.15-1.35 (11 H m,
wa®s1twe1H, d, J = 7.0 Hz), 1.07 (2 H m. StepCBIB2005/001825
L/-({1-(2- cvel opentyl - 2-t eBBazol eet hyl ) pi peri di n-4-yl}

met hyl ) - 3-i sopropyl - 2- oxo- 2. 3-di hvdr o- Wben

dazol e-1 -carboxam de The title conpound was
M@—%@é&dl ng to the procedure described in Step

3p0f HEX fro
L/3 - Lmﬁrazole) 2-cycl opentyl et hyl ) pi per
Nn 4- yI - -|sopropyl 2- 0x0- 2, 3-di hydro
02|n1daz 1 -carboxam de (step 5 of Exanple
N M5 (ESI) niz 467 (MrH) +. 1H NMR (DVMBO- CzZ6) d
(1 H brt, =5 9 H), 804 ( 1 H m, 7.40 (

1H1nr), 7.18 ( 1H m, 7.11 ( 1 H m, 4.64 ( 1 H
Step 5.@pdvEbhexJltetraZol®5-Hzdtic add Jethv(éstéd, M), 2.63 (2 H, br s)

2The rﬁﬂé cim%ogq%wB%prggaré?z «#f)rd[%’t té ?% é?%rtﬂies?%bed# %t@ { 8¢ Example 10

from Wm@ngﬂ whieohexpresrbexyic adidh 6 estsr (Rinore MsideChiens LA 1999, 9 369-374.).
Step £BSRh _ g-cydtbiak IZqiﬂlal‘r"féiolef50€£ceﬁ?él::td3 @Qter 1.0 H2O0 0.5

- The tit}é grcgnpodi \2@9_ rggparéwﬂlég ?ithe procedure éjescrlbeg: in Sliep 17 of Example 9
from dwbyc{dhdxy{terazuielsadeetic/dcid? emﬁtesiaz(@teeetdﬁﬁke)qml@mi di n-4-yl >m

QRHopYy! - 2- oxo- 2. 3-di hvdr o- - f H benzi m dazol e-
Ms(l%lm"%% @ Ilg?jie Step 1. a- cvcl ohexyl tetrazol e-5-acetic

"H NMR (GDCla 6 Ry5-7ea3t (B H, mhé 76i(2 Hes) b8 in gl 4% 1 ek paBRd6 (4 H, m), 1.70-1.44

(6 H, ﬁ,gqohqugt yeﬁhﬁfprocedure described in Step 1 of
arrp e 10 lorom cyano-1-cycl ohexanecar boxylic acid,

higazgleb-aceialdevdeer ¢ 1999, 9,
36‘91e3|ﬂé1c<)mp08h<eﬁ7as2pre&réteafmyr‘dmg to the procedure described in Step 2 of Example 9

from ?R%nzylr ?ygfc() %EéH 4e Crazo e- ?égetlg g(? %%‘ﬁwg/c%sg?rgﬁ%fgz ?feé%gﬁngleq§ er
MS (E81oemRir éMeddcr i bed in St ep 1 of Exanple 9 from
'H NI\?R gc%/lfé Eag%%’@é'(i At é)ai@é ?25&@\@ &h) 57@22 r‘ii,sz @%1@?&?%&8@%4 2H, m),

170(%"3)'% 7. 45- 7 23 (5 H m, 5.75 (2 H s), 4.11 (2
Step 4.terfiButd [{F-(T-(Zbdriz)ltetr2zoBH-22cytiohdxdletdy)mperidih-4AMmbthychri{abate

a"l(‘:h\'%l Ie% n}fﬂu‘@x%? alrreadZ]ao :or?i _& g{%% grogécﬁnpe @es*ﬁo’g@tﬁ{%ﬁe 3 of Example 9
from %bmwmwcwa@ybﬂémmﬂe &e@%a*@ﬁhm@e (siep Bioé mwar e
MS(@&Q &l 4dmi-A) +S|teﬁ 2 Iof Exanple 9 from _ _
i IR ééﬁ%#@%&fé&%@;ﬂ 58 R AL s )
249((2M+b|+§),143-(9NM§)©©®¢§8)m):I Z 55 ( 1 H s), 7.45-7.25 (5

-%gtrh é”so rop3-ox0-2,3-dihydr

i GE razol e) 2.
Canthl@&Huﬁijhcywmbr@ﬁdrédiadaoxﬁmy ko the ploeduey dabritied inl3ep 2 of Example 8

from ifésg%rp?ygggp qug@t 8}1 aé())(l rﬁ%%ﬁggegi Iﬂ%{l B?éﬁ-{?‘g‘oeﬁﬁ&?ﬂgleﬁ-
CyCIOIaGX&l?thVImyh-fl%'{kme@vlmmmeteﬁsta@éPfafﬁ)@mnkﬁd‘é) (step 3 of

Ms (ERIAAR! &1 %+, MB (ESI) niz: 469 (MrH) +.

'H NMR (CDCls) 6 8.86 (1 H, brt, J = 5.7 Hz), 8.26 (1 H, m), 7.43-7.08 (8 H, m), 5.73 (2 H, ), 4.70 (1 H,
septet, J = 7.0 Hz), 3.18 (2 H, m), 2.51 (2 H, br s), 2.45-1.15 (17 H, m), 1.56 (6 H, d, J=7.0 Hz), 1.04 (2 H,
m).

Step 6. N-({1-(2-cyclohexyl-2-tetrazoleethyl)piperidin-4-yl¥methyl)-3-isopropyl-2-oxo0-2,3-dihydro-71H-benz

imidazole-1-carboxamide

The title compound was prepared according to the procedure described in Step 3 of Example 8
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IH NWR (CDCI3) d 7.43-7.23 (5 H m, 574 (2 H, s),

4.55 (1 H brt), 2.87 (2 H m, 2.62-1.05 (17 H m,
w@2009/1t214H, br s), 1.43 (9 H, s), 0.93 (2 H npCT/Bt2645/001825

5. 59

L/-~1-(2-(2- benzyltetrazole) 2-cvcl ohexyl et hyl ) pi peri d

th
v P AT AR o g omor
-1H-bewzsmigazelesi-cubaxew e ditergd ochxarheleyjii)ocedure descri bed i n
MS (E%‘i)‘?ﬂ/z?zla‘i’f(mﬁzi)anp' e 8 ffom D beng|

'H Nm%m%hggg 8[7911 tlzbr(t 2/ 1,%%%)} $.84 ya&@p)e; 412(1 H m) &L (1 H,m), 7.12 (1 H, m),
4.64 (6 Y spn X4 D e Bi1p€Z HOh)) 238 (2IRESr BY, 2j3c 2 toguret @), (18P HAm), 1.65-0.96

(13 H(r@bgﬁgrﬂoﬂa % 3%-)67 4R |1Y§ (E%angf%jch%é éP’XEiﬁgg‘Jtetép]zglg W(X?Eotﬁbserved
,743708(8Hm)573(2Hs)470(
EXAMERE L, J = 7.0 Hz)318(2Hn)251(2H brs)

51 Y o oSSt g e it ey Qderidine-ytic

cloh eaﬁbdx ic ride 3- |sopropyl 2 0X0- 2 3-di hvdro-
Hdenz i m dazol e-1 -carboxam de The title conpound

mas red according to the procedure described in
%r&)le 8f rom
(2-42- ez§tetrazol e) - 2- cycl ohexyl et hyl ) pi perid
9}ms hy) - 3- sopropyl 2- 0x0- 2, 3-di hydro -
ben2| m d - 1- car boxam de (step 5 of Exanple 11).
( Sl) 1(I\/H-|—|) +. 1H NVR (DVMBO-CZ6) d 8.76 (1
H br t Hcd:59Hz), 8.04 ( 1 Him), 7.41 ( 1 Him,

Step 7 tdrBouyl 1-(Hoxapiperidin-1)¢yclbhétanegarbodylfid (1 H, septet, J =

7. 'H‘ue'_,ﬁg ﬁongzéﬂu? \gl% d?'e a?adlbygaSrﬁéhé@s rH'Iar lMth§t)shov?n ﬁ%@suépa éﬂ’dExample 1 by

using e 178@“%7'°herﬁ'ée°§rb@¥¥éﬂte (e ot .00 4560, G205.624),
MS (Ea)trﬁ/amlzw\m’s not observed. EXAMPLE 12:

1HN'\}"3]2€?)5( f%%ﬁﬁp t%#hS%hg)&ﬁﬁ‘%'ztr peri g ‘}ﬁ §§%ﬁ%)dﬁboh 62 (4 H, m),
1.45 9, sheeﬁa-nééé‘# Bowyl i ¢ acid hydrochl ori de Step 1.
Step 3. 9&-5URN Y YA- cvanoplperldm 1-vl)cvclohexanecarboxvlate

4-oxopi pert di n cvcl o |ate T
oA B e RS A AR SN 155 B e Y 4 of Exemple 1 by
using térethutys hevnxdpipetidie-1 &)@plo@emﬁecﬁmmte 1 by using tert-

cycl ohexanecar boxyl at e (Kenner et aI
MS('%’L'IWZ G € a5, 6243. )

"H-NNIRAGPGH) 8: 2. 4L R '('(‘EC? @3-2@5 (12H92) ?55‘%421(2 H, 'DE:S 99 1ﬁ2)(6 H, m),
1.70- 12234(BI-(4n)H45(9,H 456. 0 HZ) 2.01-1.89 (2 H m,
e i erldm 1(%cHloh%)(anecar§g5< I]at 33 (4H m.

1-The- tlﬁevaUp@wasjwrnpale%y)acmethQﬂmdaﬁétz:thattﬁbswn iathe SteeS of Example 1 by
usmgttérf-lglﬁyl qi?ﬂ@%ﬁﬂgé’i@ﬁl WIEWJh%QarQMarSo%H‘Od simlar to
H- NM%‘QDCBley?P .07-3.18 (2 H, m) 5)55 (2H, dEj(—64 Hz), 2 15 (El gn) 147 (9 H s), 1.76-1.19
(13 Hlm{, 4-19X@3i (R ex mjli n- 1-yl ) cycl ohexanecar boxyl ate. MS
B AR I vl
Step 4. tpg-butylz - r4—ﬁr(34|som)ovl— -o r@2.8-dihydro¢igi-ha 1 ABCrO0NY
erldmsl)-vllcv%oﬁﬁxa%ecér&fxﬁllaféut yl 1-f4- (am noret hV

ppl"r%?igkla compounty wascp\)/rgplja?g Xyaanr%g (ch sim XXar ‘?o tﬁat shown in the Step 6 of Example 1 by
using 1-isopropyl-1,3-dihydro-2H-benzimidazol-2-one and tert-butyl

1-(4-cyanopiperidin-1-yl)cyclohexanecarboxylate.
'H-NMR (CDCl,) &: 8.97-8.86 (1 H, m), 8.29-8.24 (1 H, m), 7.21-7.11 (3 H, m), 4.78-4.64 (1 H, m), 3.29 (2
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The title conpound was prepared by a nethod simlar to
that shown in the Step 5 of Exanple 1 by using

WO 20054 T1Y | PCT/IB2005/001825
1- (4- cyanopi peridi n-1-yl ) c§@l ohexanecar boxyl at e.
1H-NI\/R(CDC|3) d: 3.07-3.18 (2 H, n) 255(2H d,

2,15-
L SR e M fo-40 By Ry s (Rl . fo e m 158 G
J=7.0 HE)Z1.4R @M, sV HO0H).39 (St pl) 41.38¢etd (thum)l

opropyl - 2- oxo- 2, 3- di hvdr o- 7AV- benzi m dazo
Z‘ts (E%DFlr#Z QS g\ﬁ-bo)rstyl I am no met hyl )p| D ,
ep H31i

cyclohme@r@wceéhd)mwodmhmd siml ar to that shown in the

Ste I y usi ng
tr?gstnrre% Soﬁﬁg(o%n@teztl%‘ dro-2/-/-benzi m dazol - 2- one and
1-[4- ({K:@ppprm g1oxq;2,@zp.lmgrgrﬂéﬂe§élmlq§m1 =1qy1) carbonyl]amlno}methyl)ptperldln 1-yllcyclohex

anecarb)SJé)Jlété/ @JOGJH W@Qﬁlﬂfeb W&hﬁﬁ&netﬂéﬂ’e%dﬁ&@dﬂéd fluoroacetic acid (5 mL, 65.2
mmol)lqt romn ergrpef urg. »g}[e ?irh tqg‘ vo%lle cgm[z%n ]tz Weren')emsveg%éd%k%ﬂncéégpressure To

the residud v B3d@R 4ANPHEI in dipxang (3.6 ML) @& e(dgecﬂ-pnqﬁ)tlrretgfoozto min. §eng the volatile
was re’ﬁltovga Jnddr @dickd p7e’§31(rg H m, 1.56 (6 H, d’ J=7.0 Hz),

The reﬁ/gu? wag Bremltfzed 4@@etbwpﬁ_r?ath(an§tt%ge%37o mg of tt]fe t]II%d (compdungls acolorless
powdet- r 4- ( ([ (3-1i sopropyl - 2- oxo- 2, 3-di hvdro- 7/ -/ -benzi m daz

1H-NN%V@%A§1%%§:%{&0%& ?—l‘hﬂoﬁﬁﬁ(ﬁ Wgr OC%ﬁ%ﬁe G d2°r7110(!'|-l m), 4.73-4.61 (1 H, m)

necar I'I'c"acl
3.71-35181(TH ©h 298-28r @ Hy1)\238-2.26 (2H m), 1.98-1.53 (10 H, m), 19 (6H d, J=7.0 Hz),

1.38- 1]@3[(§H(|{1i(3-i sopropyl - 2- oxo- 2, 3-di hydro--/ H benzi r ni daz
r honyl ] am no} et hyl ) pi peri di n- 1-yl ] cycl ohex
MS (Eghg’glﬁ @JT"gge (400ny, 0.802mmol) in dichl oronet hane
Anal. C&cdrfor C2mdasNadd e2H20: Cf $5.97; blat.e3;iNs 18.88.dFoprd: 4. 55.66 H27.51; N, 10.48.
mol ) at roomtenperature. After 12h, the volatile
conponents were renoved under reduced pressure. To the
EXAW’éEﬂéUe was added 4N HCl in dioxane (5.0 nL) was added
' -2(BRihydRETH-bédimidatdltiivi}eaibaayladimmadthyl)piperi
ressure The residue was precipitated
et hanol to give 370 ng of the titled
orl ess powder.. 1H NMR (DVSQd 6) d:
7.45 (1 H d, J=7.9 Hz),

. /o
7. 20N g 04.73-4.61 (1 H m, 3.71-3.19 (7
@r” %@ H m, 2.38-2.26 (2 H m,
@.53(10 H m, 1.49 (6 H d. J=7.0 Hz),

1.88-1.03 (2 H, m), MS (ESI) miz: 443 (MrH+). Anal.
for C24H35NAOM-2H2O. C, 55.97; H, 7.63; N,

Step 119/|‘e$1§l.2| ['(_ZPH('EE -bu%xyéa'?oo@%ant'hoﬂetﬁ%mp'éhdH-Q-vﬁﬁethﬁ%éﬁh@tér%ate

ziThe d Qum_w%%%@@%géo %%ﬁg o)ﬂiﬂ?ﬁ n in the S%'ep 1 o(? %xample 7 by
using Ehethyl-athyi-aEdryibLiiandate@kano, &G iMbriiopT.1 Sekift MyJournal of the Chemical

) am nolnet hyl ) pi peri d| n-1-
Soc'e% ‘;'ge%‘t (f(tal ﬁ%ﬁ)ﬁ[:m?%%ﬁ%Xﬁgglﬁ gi The title conpound wa
"H-NM#it @mtséd 4hp- 4a4ihﬁtth @d %65163”-&5) 86112982 blhmvﬁ Br2- 6t5t{% HS%;? 48 (2H,s),
2132]02%»45?@%39!50 M, W %hZSHO(SH m), 0.76 (6 H, t, J=7.5 Hz)

2-farny but anoate ano, K; Mrinoto, T.;
MS(E§@R“/§§57W+'Z'JburnaI of the Chem cal Society, Chenical
Step Lowettivii Bethyl-adk-({[(BASHropyl-2-GxoP).3-dihydro-1H-benzimidazol-1-yl)carbonyllaminotmeth

ylpiperidin-1-ylimethyl}butanoate

The title compound was prepared according to the procedure described in Step 2 of Example 8

ethylpiperidin-1-yi

from 1-isopropyl-1,3-dihydro-2H-benzimidazol-2-one and Methyl
2-[(4-{[(tert-butoxycarbonyl)amino]methyl}piperidin-1-yl)methyl]-2-ethylbutanoate (step 1 of Example 13).
'H-NMR (CDCls) &: 8.92-8.86 (1 H, m), 8.28-8.23 (1 H, m), 7.20-7.12 (3 H, m), 4.77-4.61 (1 H, m), 3.65 (3
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1H-NWR (CDCI3) d: 4.62-4.48 ( 1 H, br), 3.65 (3 H s),
3.01-2.93 (2 H, m, 2.73-2.65 (2 H m, 2.46 (2 H s),
WQ2m3A2%3702 (2 H, m), 1.73-1.50 (6 H m, 1.44 ¥POI/HB206001825
1.28-1.10 (3 H m, 0.76 (®H, t, J=7.5 Hz) M5 (ESI)

mz: 357 (MrH+). Step 2. Methyl

- l-2-(rA4- = r.o - 2-0%x0-2,3=di hvdro-
o), 51 Bl e 152 SRR Bh T (Ao AbRoD & K 172440 (10 H. m)
1.38-4R (h ihem), @71 (B1H\d, p7fehi HZ)I } but anoate The title compound
MS(EQ?mF%‘@j@ﬂfvﬁﬁ )accordl ng to the procedure described in

idazegl- Lvl),carbanyﬂammo}methvl)plper

vvvvv

idin- 1NHMOWVI}butan01c ac1d

rom Jh 4t'ﬂé£: rfn;%'élfn Wﬁ& Pn’éﬁé’r@(ﬁ Q&Bﬂ‘r%ﬂ(mh@ ‘B}JE@ ﬁ%é%sﬁ%%grlq%e&i%f Example 3

tanoate Step
I\/R(CDCIS)d 8. 92- 8. 86 n),828823(1
2-ethiil2-I-({[(3liscfPopfi--dxd-B 3 dihydrp-1 H4)eﬁi' m{haﬁ)’l—1 (ylbcd!bonm]am|r30}|65thyl)p|perldm -1-y]

J=6.4 Hz), 2.75-2.66 (2 H m,
met“gﬁ’% gééﬁ?ep%)“%a%e? 05 (2 H ), 1.72-1.49 (10 H,
"H-NWR (COCIRS: 8.03-394 (GHH), BRT- sczmaH(r@) A20¢T,12J3 1, B),M7p-4B (1 H, m), 3.34 (2

H,t, 1455'92)@?636:5&14'}#)"&%0 2%, §P2%5-238(2H 194.1.38 2 Hm), 1.80-1.38 (15 1,
(r(3- |sopropy 75 0x0- 2. 4-di hvdro- 1H ben

y -
m), OZBP#? Hadzdﬂé["ﬁ ) car bonvnam no} net hyl ) pi per
MS (ESl) m/z1448 (MrBIDhvT t but anoi ¢ acid The title conpound was

Anal.?a%ﬁﬁrgﬁgzﬁ%ﬁzﬂg&w Q).él—%eo% Eg?d?lié? edve.a 9286 Fol&f ¢ Bo.s¥: 8P7.74: N, 11.20.

rom
2-ethyl-2-{[4-({[(3-isopropyl -2-oxo- 2, 3-di hydro-1/-/-b

EXAlﬁﬁ_zEm dazol - 1-yl ) car bonyl ] am no} et hyI ) p| peridin-1-yl]
t' : y3-lihyd enzimy l 9R i vl)plperldm-1-vllc
clo n%et?arﬁék laabl ocﬂlo?6e4 63 ( 1 H, IT) 3.34 (2 H t,

2 Hz), 3.16-3.05 (2 H, m, 2.60 (2 H, s),
(2 H m, 1.94-1.38 (2 H, m, 1.80-1.38 (15

HO. H d, J=7.5 Hz) MB (ESI) miz: 445
/Hé)o ag Cal Cd for C24H37TNAACI - 0. 2H2O C,
N48, H H11.56. Found: C, 59.38; H 7.74; N,
1 9. 4
)\ I{_|r(3 i opy! - 2- oxo- 2, 3- di hvdr o- 1H benzi ni dazol

Step 1 Jteﬁ.uutmaala%wdénaam1Wm%mrlewb&@ratédI n-1 -w I e

yclopentanecarbox l1Tc acld %drochlorlde P
Hﬁf:cg;ppound was prepared by a method similar fo that shown in the Step 3 of Example 1 by

usmg]ter( -dutyl X exiinpeydlapientadecpatbprylaté (@19t @8766)kr boxyl at e The

d was prepared by a nethod simlar to
Ms(ééﬁl *’Es%&&'ﬁw the Step 3 of Exanple 1 bg%um ng

"H-NMR(EDGle)tdy 2-93 (Aeithitrit59¢12d Betlt4 Hee AT%Q)W)L ABE2 205 105 7-681-54 (8 H, m),
14643151@;28) n12 268( MrH +) 1H-NI\/R(CDCIS) d: 2.93 (4 H,
2. 1 2.39-2.26 (2 H,

. Step 2.
f eTlfe.twapgmpound was prepared by a method sumllar to that shown in the Step 4 of Example 1 by

usngterf gutﬁ v qm@%p%ﬁ& ifl1 [}T)éycbébérﬁéfﬁeké’rg&@fa%n ecar boxyl ate The

was prepared by a nethod simlar to
MS("I"W&TFZ ﬂ the Step 4 of Exanple 1 by using

'H-NMR(ED bty D.94-2.82 (2 H, m), 2.67-2.49 (3 H, m), 2.33-2.21 (2 H, m), 1.96-1.72 (5 H, m),

170-%%@{16)@;@2 Qg%_qi ?/Hl yl ) cycl opent anecar boxyl ate. M

Step 3. terf-butyl 1-[4- amlnometh | | erldln 1-yllcyclopentanecarboxylate

The title compound was prepared by a method similar to that shown in the Step 5 of Example 1 by
using tert-butyl 1-(4-cyanopiperidin-1-yl)cyclopentanecarboxylate.
'H-NMR (CDCl;) &: 3.07-2.95 (2 H, m), 2.60-2.52 (2 H, m), 2.41-1.19 (4 H, m), 1.76-1.62 (4 H, m),
1.61-1.40 (12 H, m), 1.19-1.03 (2 H, m).
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1H- NVR (CDCl 3) d: 2.94-2.82 (2 Hlm), 2.67-2.49 (3 H,
m, 2.33-2.21 (2 HIm), 1.96-1 .72 (5 H m, 1.70-1.40
W@ 20051123118 1.48 (9 H, s). Step 3. fe/f-butyl PCT/IB2005/001825
1-r4- (am nomet hyl ) pi peri di rB2L.- vhcvcl opent anecar boxyl at
e The title conpound was prepared by a nmethod siml ar

MS(%%’I} /“z"é,‘%wFA WL”&Z&ST peridin. g T e LY e
¢ FO (HO0XD-2 8- NiiBRenziRigzz81y 1-yl)carbonyllaminotmethyl)pip
er|d|n31 Q%ygop%ﬁtaﬁgcak%ﬁmw I%I16O 2. 2265.2 H, n) 2. 41 1.19 (4
1 'ﬁ_l'ga tﬁ_le ngqczmpmaﬁ?remetz l@sql TeWP% smﬁgéo %m_qqowﬁl in thg?t@gfs #f Example 1 by
usingf 1eibdprdpiyt-y,B-dibydré-2Hf e amidanprapy brdieboty?, 3- di hvdr o- 1
1-[4- ammapmgm?l ﬁ%ﬁ‘%-yd%y gﬁ{’x’r{egﬁ'g&)ﬂa nol met hyl bi p

anecar ate The title conpound
'H-NMBSCBElePa B 86-818¢ (hHnmw), BE&-82R1(1 Ham) 7 @17 t(3 Ehewd- 17+ §6H{& H, m), 3.29 (2

M, t, ﬁ% :4367@@02911 %),12@#241ﬁfmn49 1@@69?&’111 ), 156(6H d, J=7.1 Hz), 1.46 (9

h dro- 2H- benz| azol -2-one and ferf-butyl
H, S)"\1A61 1a‘h%/ h@/&? ﬂ)%fn";il"g“?z? -yl Il cycl opent anecar boxyl at e.
MS(E:HI)MMW(BQMCHB))d 896884(1H m, 8.29-8.22 (1

I%Jox& 3 3"(5|h H)o 1I-f|be?|Z|m4da§§ 1(vl)11:arbg1ﬂ1}|amn?io}?r%th(/lgolperldln 1-yl]

cvclom_ntanecar X li och |de 1.56 ( 6 H, d J 7 1 HZ) 1 46
( 9THd title ):omf.lmﬁél whs é@pa{r&d b} a m)ethod.sﬁﬂarlo hat hdwhljn thg Step/B of Example 12

by us%ﬁ? 4? ?L?%.ﬁ é4 ﬂ{ﬁé ls()éplr 5{ 5 XO- §t39t§1y§ro 1I-{1 enZImldlazoI 1-yl)carbonyl]ammo}methyl)

piperjding1- ﬂ]gypiqpﬁptg@g:g[bogylate
H- NMR'(MQGQ@W%'QM@? ) ﬁ%mﬂo)/ Red Vet B ), 7M6 {1 H, d, J=7. 7 Hz) 7.26-7.09 (2 H,

. 434 RURD. R %@Q%sbm%‘zﬁg SRR ThHE BT on. 0.7 )

MS (E$iprviz: 429(Mfre1 Step 5 of Exanple 12 by using te/f-butyl
Anal. Jera[cé %i&iéﬁg ‘{cﬁpd'sg%’lqlfer% ﬁ S gy BoRialc, 50145 . 7.22i N, 11.82.
V-benzi ycar’bonyl ] am no} met hyl)

ridin-1 yI ] cycl opent anecar boxyl at e. 1H NWR ( DMSCd
EXA’@'}"—‘?ej“S 91-8.82 (1 H m, 807 ( 1 H d, J=7.5 Hz),
N-({17(440xycaibonlyltetrahydrp-2H- -4~ th luoPogdiperiwin-4-yl}methyl)-3-isopropyl-2
s (6 H m, 2.26-2.10 (4
. 1.49 (6 H d, J=7.0 Hz). MB
I)H Anal . Cal cd. for C23H33NAMACI :

12. 05. Found: C, 59.14; H, 7.22;

@ r(4 Oxy bonyl t etrahvdro- 2A/ - pyr an- 4- yI ) met hvn
Nf | uoropl peridin-4-yl)nmethyl)-3-isopropyl -

, 3-di hvdr o- 1H benzi mi dazol e-1 - car boxam de Step
Benzyl tetrahvdr opyran- 4-yl -carboxyl ate A m xture
s B\ o - 8r boxylic acid (910 ng, 6.99

rmﬁhﬂxttﬁ@@f té‘{%&é’roéﬁarm FWIC i (9166hd, 999 ﬁnn}fbl)%hd 806c .0 mL) was

stlrreggaﬁ}%a?é(f ‘Q% coecef[}%(ﬁg 61 va(l'% 1T?1ﬁ'8 Ireasndéﬁ Jyere avc\fiaiece benzﬂ a%ohol (1.52 g,
14.1 inerol) ai/igtrafydroéuman( (6.00nlk)ia) arabbierd temipereature.e e resuling mixnewas stirred for

13 h ét%ﬁ%lie'i'll BRhpSaittddR c\ﬁﬁ&nﬁétéé ﬁ‘l@/gcJoor Tﬂé‘egd@wﬁrﬂah@atby preparatlve thin
nmper ature and concentrat ed

eyer RIPFI BB SRS PRI Tl AP G SRS 9 (T0% o he e
composrid dscepaieyellovebilt i ng Wi th hexane/ et hyl acetate (2 :

"H Nl\;n)zkcé@gl A 75.%’(% ), 04 2% of 58513 4116, §IPAYNR, 289 B H, m), 1.94-1.68
4 H, m).
Step 2. Benzyl 4-iodomethyltetrahydropyran-4-yl-carboxylate

The title compound was prepared according to the procedure described in step 1 of Example 3
from benzyl tetrahydropyran-4-yl-carboxylate (step 1 of Example 15).
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1IH NVMR (CDCI3) d 7.45-7.25 (5 H nm, 513 (2 H s),

395 (2 H m, 3.42 (2 H mM, 2.59 (1 H mM, 1.94-1.68
W@ 20051123138 St ep 2. Benzyl PCT/IB2005/001825
4-1i odonet hyl t et rahvdr opyr @8 4-yl - carboxyl ate The title
conmpound was prepared accordlng to the procedure

described in step 1 of Exa

"H NMEJEP IR B 2 (5 ) & &%P%%Er’*épéz HPEBT Bh mhaspiar o 218 e H,
m)15’b§iHl,H)NNR(CDC|3) d 7.45-7.25 (5 H n, 5.19 (2 HL
0 . 34 (2 H s), 2.18

L Antieure of/N-banzowr4arninernsdyxt-&rfueapiperising srdady Fhem. P9 Agyi048-1660.)
(3.54 Qf% D YD) ofd A-26HB0§1 didarbonate (4 91 g 22.5 mmol) in methanol (80 mL) was stirred at

room téqéq;?etﬂr%dé Sﬁﬁwciwfgtr%&lﬁ v?cu(o3 '@}FDI Pu?tng%sna%e(/\% c%lg‘atographed ona

colummlof-sfiiea §el leluting withi hesartetetiat asetate (91 14to gQ/g 452 gr(87%) qf fhe title compound as a
colorle BEanoI (80 m.) was stirred at roomtenperature for

and concentrated in vacuo. The resulting residue
MS(E%@/%ﬁ?B%‘t"Bgr aphed on a colum of silica gel eluting

H NMW(CI(?CQ)e?C(ﬁm# 26 B, ngcRicat e, gr tlJ = 613)Hz|) ,@.53i(VH, M), 332¢! H, m), 3.55-3.00 (4
0 onpoun as a colorless oil. M
H, m), %é%r%f’rﬁ*z*f ”‘gé‘/k”((%?/&' 574 11 NVR (DOl 3) d 7.55-7.25 (5
Step 4H}-tenfyButdxydaibgnylémidom l4-ﬂur ipgriding{7)  4.51 ( 1 H n),
3 A@r%xt(lrel)f k"beﬁ%yl zﬁteﬁfbu%x@@rb@ﬂyléﬂnlnéﬁlethﬁlﬂo%plp&!ﬁhr@{stéﬂ) 3 of Example

19) (43 bttt RIPUDET R 91 B0 AR 91290 PHLBPSHIHR 000 M oo oo for

15 h and zdngergratefd in vacuo. To the resulting reSIdue were added water and chloroform The

organik alyg‘éf%%\é aréteg %‘hg% ?‘é&xﬁgyl%fumuﬁé@rﬂnﬂ esfehydtedluridbirefil pressure.
RecryRiliaRgmt 41 558 SSIHIDITIrSO Lh S0 o 5 oo el gt b (62%) as he
tiled dof@othdL) was refluxed for 15 h and concentrated in

e resulting residue were added vvater and
MS(Egﬁ%zér)g?;’-Wmﬁ}The organi ¢ | ayer was separ at ed

"H NMRAEP Chibyh 83 (LinyL3- %&2@ e/ Zlch 8Sriid) 2 M d4 b'n'aéﬂ SPéo%,(éa' m), 1.45 (9
H, s), ?ﬁ@é&%mh:ctﬁ%%yp%akd én&ﬁﬁ greﬂb @és tdiBbgerey) ting solid

exane %H | QL e S o orl__sie% i.Q .”_f

oarpa Smatdd NVR (CDOI3) d 4.93 (1 H m. 3.30 (2 H dd, 3 =
g ?‘Tq? &m‘%ﬁg@v?% T"pa(e‘& a'égorm%% tfglwség&oéedur%‘ldgfndﬁgéﬂ-iﬁzstepb of Example 3

from 4\7@@ thgi(yca@gré\flwepme‘:giyé-ﬁ)-ﬂgoroqn%qnpmgus( %ﬂ ?f%ample ?5)93,19 lfl)gnzyl

4-iodonfeltdrenzdrbmanchybabptytatd (steh2drf Bxaidlpia)an- 4- v met hv

I peridin-4-yl}methv “carbamate Thetltle
MS(E%JA}”/; 4%5(“%@ prepar ed accor di 27%3“) t he roce

'H NMR;@@Qlabéa 454, 2§1(@|¢ ). 516 BrAmpHeBE! Hrlsh 3. B0 21 m). 546 (2 H, m), 3.23 2 H,
dd, J 421‘ 8rds hﬁ)}{;@wﬁ 8 bﬂwh amm@rwfshyzl 0|842 1l mpn @pnpasr(s ¢, m 1.45 (9 H, s).

: OXaERIE 1H NMVR
N’i d%f%ur%amgs pgé)a(e% é&'cormx toﬁhé—@roée%uﬂé de§arbbetﬂm7seep(610f Example 1
2 9% 23 (2 HL dd, J
from ‘L-lsg)rq_p

1,3l hsdr beﬁ%ﬁ’a?'éé’“ ﬁnﬁmrﬁ”*yﬁz 52 (2 HL s),
Q- [(4239,@8ylc(x'&cdrﬂoriyitetraﬂ.yrﬁ:@Qﬂ-pyréﬁA{mebﬂ]ylhf} fludtopk®ridia-4riimethyl) Jcarbamate (step

?5) 4- Benzyl oxycar bonyl t etrahvdro-2/-/-pyran-4-yl
MS (ES})W@’F@VI(MﬂHf)I uor opi peri di n-4-yl >net hyl ) - 3-i so

H NME @D01;) 8 098¢t B; 631, 16l Hg); 8.25kPleN), mekanekEH,Im), 5.16 (2 H, s), 4.71 (1 H,
septet, g gr7.tc))ol-)l(z ,rg.sdoe(z H, m), 3.54 (2 H, dd, J = 20.9, 6.0 Hz), 3.46 (2 H, m), 2.65-2.36 (4 H, m), 2.53 (2
H, brs), 2.08 (2 H, m), 1.88-1.44 (6 H, m), 1.56 (6 H, d, J = 7.0 Hz).

Step 7. N-({1-[(4-Oxycarbonyltetrahydro-2H-pyran-4-yl)methyll-4-fluoropiperidin-4-ylimethyl)-3-isopropyl-
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The title conpound was prepared according to the
procedure described in step 6 of Exanple 1 from
wazdisomrepyl - 1, 3- di hydr o- 2H benzi m dazol - 2- oneP@mNTB2005/001825
terf-Butyl 64
({1 [ (4- benzyloxycarbonyltetrahydro 2H yr an- 4-yl ) net hy
4 ) nBthyI)carbanate (step 5 of
2'°x° 2l Ridazeer troapjoxamigd 7” (\rH+) . 1H NVR ( CDCI 3)
dl' I"@e t|ﬂecc(mpbuhﬁ wdwpréparedlaccor&n@tol-ﬂze fAr8ce@iGre(dedcribied mjStep 3 of Example 1 from

N-({1 gdf %gnlz-{/rgQ)&nggnﬂé%%%l rg%ﬁ‘l&/ rén%&-gkme?ﬁyzr 44ﬂuz|%pﬁ>er?d r‘ﬂ-—%lg‘ﬁaﬁﬁ)t(i isopropyl-2-

OX0-2§§- Wyp@ﬂH-gen;@lc(azolpﬂ qq}’boxazmgg(sgap Fﬁarpple p‘ij)., 2.53 (2
MS (BShah/zsy77 (M+98. (2 H1 , 1.88-1 .44 (6 HL ), 1.56 (6

3 N“ﬁ(cgj@g??ﬁg%ﬁﬁlﬁ)bo%ﬁ&w TR0 5 3) 5384 Pl 4491 HspRigt =7 0 1),

3.65-336461H, rOr DIF-P82 {4ch, M)A2.§0 (Rrikbhy)l ).981.78 (i, op)yll 25 6120 3.7.0 Hz), 1.34
@ H, & hwee ngﬂéls Wﬁlaﬁéﬁk%oqg?@én%déar%e&%&?@aég wlREhot bideRed.

conmpound was prepared according to the procedure
described in Step 3 of Exanple 1 from

L/ Ai(pliBlicki(oks Heamgayaa fin eyt tisstiedpatehts) paiehtmpplivatichs ydnjournal
. eth - A- -
artlclegk%fgé ]’n éf_q'la %Wgé;tlgr? %l%_%rﬁbfghé}elﬁ Ir%t) gf%fela%% }efg’relgc%%p thiP)éht (gt%/ ep

benzimd car boxam de
6 of Exanple 15). M5 (ESI) mz: 477 (MtH) +. 1H NWR

( ARR&AIN tisk ifvedBor( hat bEdiAescribedi 2bgvelwithlrefefencefto @i disclbsédl embodiments,
those g?{l |%81§€{1 (Aé" rﬁ'édllnia prgcn%g g&&t%ggb ﬁ% Eft(p%'mneﬂti Eg%ﬂe?f@n%llIustratlve of

the inggntion, tgRould bempd@@ op|d they vanggusgrgo@f@apqmsgan be made \@ltl'qqgt)departlng from the

spirit I tRAinteRtidn. ABBordintiiths irBRioR isMited oRPby BE Rﬂ]&ﬁné Blaifidl de
and carboxylic acid were not observed. All
publications, including but not limted to, issued
patents, patent applications, and journal articles,
cited in this application are each herein incorporated
by reference in their entirety. Al though the invention
has been descri bed above with reference to the
di scl osed enbodi nents, those skilled in the art w |
readily appreciate that the specific experinments
detailed are only illustrative of the invention. It
shoul d be understood that various nodifications can be
made wi thout departing fromthe spirit of the
i nvention. Accordingly, the inventionis limted only
by the follow ng clains. The clainmed invention is: 1. A
conpound of the formula: (1) or a pharmaceutically
acceptable salt or solvate thereof, wherein: Ais an
al kyl ene group having 1 to 4 carbon atons, said
al kyl ene group being unsubstituted or substituted with
1 to 4 substituents independently selected fromthe
group consisting of a hal ogen atom an al kyl group
having 1 to 4 carbon atons, a hydroxy-al kyl group
having 1 to 4 carbon atons and an al koxy-al kyl group
having 2 to 6 carbon atons, wherein any 2 non-hal ogen
substituents can be taken together with the carbon
atons to which they are attached to forma 3 to
6-menbered ring optionally containing at |east one
het eroatom sel ected fromN, O and S; RL is an
i sopropyl group or a cyclopentyl group; R2 is a
hydrogen atom a hal ogen atom or a hydroxy group; R3
is a carboxy group, a tetrazolyl group, a
5- 0x0-1, 2, 4- oxadi azol e-3-yl group or a 5-0X0-1
, 2, 4-thi adi azol e-3-yl group; and
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mis the integer 1 or 2. 2. The conpound or the
phar maceutically acceptable salt or solvate thereof,
w@gooshzi7med in claiml, wherein RL is an i soprp@yiB2005/001825
group; R2 is a hydrogen atéf a fluorine atomor a
hydroxy group; R3 is a carboxy group or a tetrazolyl
up; A.is an al kylene group having 1 to 2 carbon
Thec%t“%ﬁ?d“"egtéqnds al kyl ene group bei ng unsubstituted or
1. suldsdomipuodreichf taetférmiilat 0 2 substi tuents i ndependently
selected fromthe group consisting of a hal ogen atom
an al kyl group having 1Qo 4 car tons, a
hydr oxy- al kyl group havi 5 n atons and an
al koxy-al kyl group having 2,50 6/c on at nms, wherein
any 2 non-hal ogeg”subgtituents n éﬁ n t oget her
Wi th the carbon § to @h thé&y ar® attached to
forma 3 to 6-ne sd~N ng optionally containing at
| east one heteroatom sellgcted fromN, O and S; and m
Is the integer 2. 3. Th& conpound or the
phar maceuti cal | y accept abI e sdl)t or sol vate thereof,

as clained in i s an isopropyl
or a phrBgReutipgly ?gceatahly G?IB%IéH"’ﬁtF(BWﬁr equ"]f\e?'rh car boxy group or

Ais adalkgérnieagtalpytavigy o tp4 caibansat@ns, ablhtxalkgiema gouwpeirgamsubgtitdted or substituted
with 1%0 ¥ %ut%ﬁtﬂelﬂé gé%'tl sl ﬁ%ﬂietag %r%’;?c&@n%ﬂ% 0‘15%I nélBéénléEo‘?rq an alkyl group

tuents I n ected
having héo ‘b?%%‘ %Qi?r‘s P@Wfﬂ’@' I grovphrayiper tad 6?fP°'h?f°'EF R arg?"éﬂ?fb alky! group
havm@aw #\arBont Hords, WBEBBIRANAR GO/ halegdn\sdibstitignta kkrybe gkantpgether with the

carboH atolmré 0 %hl%:f?th‘é’y §8% Bé)clﬂe&ltoqgﬁn &8 @Herﬁb&ga(ﬁnggclé)lﬁn&]lnaggﬁ&%ing at least one

erel
heter@tﬂj@WlQQ!%h‘tO@MéhabéSt aken together with the carbon

nsﬁh%ﬁr&@ gpbuppé} atolg)@ypeafyegrampt ached to forma 3- to

containing at |east one

Ris %@frae?%aﬁg’m ?@F'g%%neaéo'? Po ?T#%roxbgmgﬁd S and mis the
R®is & cdreqygordp, altetrazolyl grounp e Grivo-di2,4-tradipraie-Brslcasenpi s al | y

5oxoa|%$9ﬁa%bgzg)e§§§,i fro®: 8@l vate thereof, as clained in

1, wherein RL is an |sopropyl group; R2is a
m'“?‘ﬁ/'&?‘e@ﬂer@&tom R3 is a carboxy group or a tetrazolyl
group; mis the integer 2. 5. The conpound or the

2. ph&\rh ﬁg&d}nﬁ @ tlhf\;( gﬁ&&%@uﬁvﬁlli g&:@b%ﬁlg Eal%}ls\’)@gt@ tl'tel?’&ff eag claimed in claim 1,

I's an | sopropyl
Where@j’rBu'Ba"RQP"PBV'SFOHWdr ogen atom a fluorine atomor a

Zis Quﬂfr&@éﬁ aﬁuﬁQumuorRB atofn & adleRKgrogs; oup;, mis the integer
R? lsascﬁr oé(yng?U?% an}%%lzog/l 8§UQI aimed in claiml1, which is
Ais an alkplgng Qrpl(pshavm prtep garbon gems.zald-alyikpeigroun keineinsLbAtilyeser substituted
with 1|to ésﬁ(ﬁsﬁﬁ@rﬂt@ﬂﬂé’deﬁ@éﬁtl?@&%&ﬂ&ﬁ tﬁé polp 6Bn6|st1ng)6f 4 ABlogen atom, an alkyl group
having 1¥o }1 car% ngg oa hzydro%/ al%{/] group ravur(:i)gx Ho 4: caabon dtoms and an alkoxy-alkyl group
having 2 to 6 carbon atoms, wherein any 2 non-halogen substituents can be taken together with the
carbon atoms to which they are attached to form a 3 to 6-membered ring
optionally containing at least one heteroatom selected from N, O, and S; and
m is the integer 2.

3. The compound or the pharmaceutically acceptable salt or solvate thereof, as claimed in claim 1,
wherein R' is an isopropyl group;

R?is a hydrogen atom;

R%is a carboxy group or a tetrazolyl group;

A'is an alkylene group having 1 to 2 carbon atoms, said alkylene group being substituted with 2 geminal
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-{[4-({[(3-isopropyl -2-0x0-2, 3-di hydr o- 1W benzi m daz
-1-yl)carbonyl ] am no} net hyl ) pi peri di n-1-yl ] ne
wao bopsMzdzed ohexanecar boxyl i ¢ aci d; PCT/IB2005/001825
AN ({[(S-isopropyl ~-oxo”. SB@li hydr o- | H benzi m dazol -i -
yOcar bonyl I am noJnet hyl Jpi peri di n- -yl Jme

% cl opent anecar box¥ll ic acid
SU“EEU%T "‘%‘ﬂe@ s fRgyTomt B HGuB SarSi 9y P H2IPgRNRIPTR | 3t e Boup having 1
to 4 dartibn alojreaa byainyxyJatkpl gnaup e tity 1 )opl cﬂﬁb"oh Gitamslany bh BRoxy-alkyl group having 2 to

6 carba?/ #tbﬁg ?h@%ﬁnos%%ﬁ%gﬁfr%altb%x oxok tqésen to'qetger wwl'u\}\pebcarbon atom to which

they Egﬁfﬁd’qed 2 fg%@ %ﬁﬁ?fnmﬁe Jwgpﬁwuyp@ﬁtelmng at least one heteroatom selected
from 6, 0~dndy3; bA@t hyl } cycl ohexanecar boxyl i ¢ aci d;

[ (3-isopropyl - 2-oxo- 2, 3-di hydro-1
m'sﬁ%eﬁfl %n dazol -1 -yl ) carbonyl ] am no} et hyl ) pi peridin-1

-yl ]me thyljcycl obutanecarboxylic acid; or a

4. phat H@&%Burﬁ@r ke pREFRRLRAIF a88dptabl saft 9} é’dﬂa?e th&@BfeQJ claimed in claim 1,
ar maceuti cal conposition conmprising t

Wher%'Bl%@lﬂ’?d”Bfoleﬁéouﬁhar maceutical |y acceptabl e saI t or
R? is atlydragem atdner eof , as clainmed in any one of claims 1 to
R3is BcaBB dfoup Q@gm%g% Iy acceptable carrier. 8. A
pharmaceutical co ion as claimed in claim7,
Als furt her conpri si ng anot her pharnacol ogically active

nmet hodvfor the tyeatnent of a condition
5~ HT 24 eceptp;ﬁl vity, in a mammli an

| udi @ hunmary, ich conprises

g to'a rmanftal § eed of such treatnent a

therapeutically effective a urNdof t he compound or
m is theétggha2.maceut i cal |y acceptable salt or solvate
thereof, as clainmed in any one of clainms 1 to 6. 10.
The nethod as clainmed in claim9, wherein said
5. conthetseproyng oggmgtppgg%%@ﬂlg@pcqp@pp@ﬁlt a&n spvateghereof, as claimed in claim 4,
wmygﬂaf&@hnbﬁsbw@aMpdlsease gastric notility disorder,
ctlonal dyspepsi a, irritable
?is E%geﬁée%eaqorrg%sﬂegr%%%m ora r}/d{ox%gtolu%n dyspepsi a,
R'Sé§@Pﬁ@©¥@ws gastroesophageral di sease, nausea,
Ais central nervous systenldisease Al zhei ner' s di sease,
cogni tive g%sorder enesi s, Jmgraine, neurologica

| gease |ovasc di sorders, cardiac
w uﬁe rﬁza t hnta, “tiabet es or apnea syndrone.
f nula sal er gof erein: R2 is a hydrogen

atom a hydroxy group or a(hal%gn atom R6 is a
hydrogen atom or an am no-protecting group; Y is an
al koxy group having 1 to 4 carbon atons, a

m is the ltekggn 2ani no group having 2 to 8 carbon atons, an
i m dazol yl gr oup, a phtalimdyl group, succinim dyl

gr or sul f on is 1or 2. 12. A

6. co%’gﬁﬂ@pwdﬁﬁ¥lﬁm% ‘Ea"ﬁqs‘gi"{;ﬂ Fﬁ%‘?ﬁ%‘gf,m%er eint Ais
“efff-Hl(3eipbreomyl-Zoxup 3Winydrng Hibenzimitiapa ty cartadngiiesningmety)piperidin-1-ylime
tﬁ\},}lfé(,laﬁyt@o QI[IPHQn RebpgoHosypstituted or substituted with

subs nts_iI'ndependent|ly sel ected fromthe
gﬁl‘b&k@ oMLt P’:‘ﬂ;z 6ﬂ'h&drﬂaﬁd>géﬁm5*@6qh1 -yhgarkgnyijaming®gigydpiperidin-1-ylime
thajeydaedanecaridoxglirdai@n at ons, a hydr oxy-al kyl group

h@/ {{[ftgls&prgp%l ofoaﬁ 9 QMycﬂEq%eﬁﬂgldg%l q—'ybc?a)ﬁyonalhaWno}rg tﬁ}lﬂ)%lpendm -1-yllme
thyl}cyclopentanecarboxylic acid;
1-{[4-({[(3-isopropyl-2-ox0-2,3-dihydro-1H-benzimidazol-1-yl)carbonyl]Jamino}methyi)piperidin-1-yljme
thyl}cyclopropanecarboxylic acid;
1-{[4-hydroxy-4-({[(3-isopropyl-2-ox0-2,3-dihydro-1H-benzimidazol-1-yl)carbonylJamino}methyl)piperi
din-1-ylimethyl}cyclohexanecarboxylic acid;
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having 2 to 6 carbon atons, wherein any 2 non-hal ogen

substituents can be taken together with the carbon
w@t@sg237e8 whi ch they are attached to form a 3 PQI/IB2005/001825

6- menbered ring optionally &bntaining at | east

onehet eroatom sel ected from N , ,and S; R2iiss a

[roo enn_aa ddrro X
SRS aree °X32%é‘1&r8'8@n%?%\ﬂm'%%' Wog ﬂ@)%ﬁ%aw}"gemn%pe"d'" t-yilme
byljcyelotmganbeaxyoxplicac®ct i ng group; R 6 iiss a hyyddirogen
or a pHaRBcButicalfy deccHBusaRoPLhGRd GG OUP; and mis 1 o r 2
7. A pharmaceutical composition comprising the compound or the pharmaceutically acceptable salt

or solvate thereof, as claimed in any one of claims 1 to 6, and a pharmaceutically acceptable carrier.

8. A pharmaceutical composition as claimed in claim 7, further comprising another

pharmacologically active agent.

9. A method for the treatment of a condition mediated by 5-HT, receptor activity, in"a mammalian
subject, including a human, which comprises administering to a mammal in need of such treatment a
therapeutically effective amount of the compound or the pharmaceutically acceptable salt or solvate

thereof, as claimed in any one of claims 1 to 6.

10. The method as claimed in claim 9, wherein said condition is gastroesophageal reflux disease,
gastrointestinal disease, gastric motility disorder, non-ulcer dyspepsia, functional dyspepsia, irritable bowel
syndrome (IBS), constipation, dyspepsia, esophagitis, gastroesophageral disease, nausea, central
nervous system disease, Alzheimer’s disease, cognitive disorder, emesis, migraine, neurological disease,

pain, cardiovascular disorders, cardiac failure, heart arrhythmia, diabetes or apnea syndrome.

1. A compound of formula
R2

RC.
ﬁ% Jm X))
N__Y

or a salt thereof, wherein:

R%isa hydrogen atom, a hydroxy group or a halogen atom;

R® is a hydrogen atom or an amino-protecting group;

Y is an alkoxy group having 1 to 4 carbon atoms, a dialkylamino group having 2 to 8 carbon atoms, an
imidazolyl group, a phtalimidyl group, succinimidyl group or sulfonyl group; and

mis1or2.

12. A compound of formula
R2

RG\N% ) 1)
H m (iXa)

or a salt thereof, wherein:

Ais an alkylene group having 1 to 4 carbon atoms, said alkylene group being unsubstituted or substituied
with 1 to 4 substituents independently selected from the group consisting of a halogen atom, an alkyl group
having 1 to 4 carbon atoms, a hydroxy-alkyl group having 1 to 4 carbon atoms and an alkoxy-alkyl group
having 2 to 6 carbon atoms, wherein any 2 non-halogen substituents can be taken together with the
carbon atoms to which they are attached to form a 3 to 6-membered ring optionally containing at least one
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heteroatom selected from N, O, and S;

R?is a hydrogen atom, a hydroxy group or a halogen atom;
R* is a hydroxy group or a carboxy-protecting group;

R® is a hydrogen atom or an amino-protecting group; and
mis 1 or2.



