OXYlI NDOLE DERI VATI VES AS 5HT4 RECEPTOR AGONI STS
Background of the Invention This invention relates to
wOryicdad7e Deri vatives. These conpounds have seCeaBi00€000519

5-HT 4 receptor agonistic activity. The present

i nvent i on HKTENOOEERERT VRBLVES phRAsHEt FCFEEIR AGONISTS

conposi tion, net hog gf treaE ggr]t an.d use, conprising

t he above derivati nt of disease

Ciiednteintiorsrelated itca®gthdbly Deritdlidest Elrssp tanpaods have geledtive 5-HT, receptor
agonlstlooa%ﬁ\'} fy%”e%{gesgﬂj%%nﬂoﬁ%%Qtréf&tesalg%rﬂhﬁﬁﬂa%elﬂﬁgl'anE&émoh Method of treatment

recepto onists are found
and useGRRRIEIN 8o Biue CPERIYREHEr BF TEEVEF o qjsegpe a?'@é'agseg‘e@afeﬁ by 5-HT,
receptor astiviR St poasizp bageakept@fagonistidiasid@ge, gastroi ntesti nal

gl'n %ﬁgrgl’ Swtrgée%to%%rllééé Xrediloﬁrgy geﬂe u&aﬂp fn# tﬁ%ﬂreat[nent of a variety of

psia, 1rritab
dlsease%wrws(trp%phage@ln@ﬂ%@fqaéﬁ Q%VQ'D‘Qﬁ@F‘ad'S%@)pWEﬂCtm%t"'ty disorder,
non- ulcegai%rfébgiﬁ0mﬁaﬂﬁélahysﬂé&%a%tablaabtﬁ@a,symé alBs))edovigtipation, dyspepsia,

esophagﬁ%s%%sglg?sopléargsrsa]l glsea}zsnlé] Sﬁag?%e%engréaﬁ?% o%s s(\gsqgrﬂl slesaé{sges Alzheimer’s disease,
cognitivepdigarder.cemeasisomissaing, peurdlogicst diegase, nroliy @ﬁréz@ve\smlar@rs@rdeﬁeaartilac failure,
heart ar@{thMt BiEbdes éﬂd@ﬁ)ﬁé@ n@ﬁ%eﬁ@@@@@)’f@@é%ﬁﬁ@@rdﬂ BSD. W. et al., Med.

s, e, 181555 o368 0Bl P Al Pl 2 50 i o o

TiPS, 1998516, 390 Boclz@rt J4B|Eﬂ| RNE uwas, M6; EGbmanedi Mall. et 7l.,PBzheim Forsch./Drug
Res., 19@)@94% 91]36 Kaghqénn ,B%Pﬁa%tmyﬂi Scﬁ:tme@!aberg.sCN$9Qr 596 150 aan@ Romanelli M. N.

z ei m ForschJDr ug Res.
etal, Arf@@@ o 0’153” / @'1’3 Re?(al?r?ﬁnﬁ ASet al .
Nas rppa9steAniseldedsandpiane cb®Bdunds 31445 -HT,54yonista @br Rotapovddtd and/or 5-HT;

antagon%/ll 3;\ESP%% @3%@%@%&3 eﬂlreﬁ %Vthe/fgﬁowglg RESula |s]cgs%§)sed4§b Example 5:

ISC oses’ I ndol oné conpounds as

5- HT4 agqni st s_or_.antagoni sts and/ or 5-HT3
ant agonl NIy, conmpounds represented by the

fag g fbir nul X’ i % di scl osed agofssaRd A 5: Conpound
A 5—@ Nneed>~to provide new 5-HT4 agoni sts that
are_goed/drug candidates. In particular, preferred

corrpoun shoul d bind potently to the 5-HT 4 receptor

whil st showing little.affinity for other receptors a

sHiesie fsud Eeedivaprovida Py PYiTagoetihinst are opRe ruoHGifigates i particular,
preferre&h@:bﬂnp@bﬁ@fsb@ﬂh bin® Mofehy 1gand BHMtrecpion avhilst BASGAing ltee affinity for other

receptors angl Qr%lm; f&r%tllop(al t%k?y aseaﬁfqrqstg Oﬁ%ﬁ?&?ou[d%\é%e?lg%s%rbed from the gastrointestinal

rnaco |net|c pr-o
tract, ber reetemhe@"y siabletam@ P@éﬁ@ﬁ? @worﬁ'@'ia@b@r@agwlemmpm%ﬁ M@Uﬂ%ﬂgefed against

receptor8 irPh& cérﬁ‘lﬁl @n@@gsﬁfe&i fhe@ tiduidestosh tRa)dbd BRth waﬁiﬁfrééw grivitén targeted
el ectiv tors nthe

souciv G5t YEpe B 05 VBREE b Seb oy HhBlTE g o b
barrier. Baaysheuld beNmentoxihang dgmigestratsriew eide-effentrd Farthenpese.rta idedl diyg candidate
will eXIStslh Q%h%wfaeféhﬁtha{: k'%ttaﬂgrr{mfw roddapic bA®adsilfiorsLifandi dat e
exist in a physical Tormthat is stable,
non hygroscopi ¢ and easily fornul ated. Summary of the
Summakywidhé inventign t hi s i nvention, it has now been found out

t athis iRRhRG! iPBhst rf&@/ Lk FYdRd blﬂ'tﬁh@ rdhddg WMet dlircIRin iy Wltﬂﬁ piperidine

rirng signi |Cant | Mproves - agonls ic activit
ring S'QWP@T'@P'@Veﬁ Et‘HF%@OWBt{R/%U’I‘%H SI ngI y been found that
cOnagreforedl@ haé nbun IsBrphS‘lﬂ{:ﬂi}ﬂb%ﬁﬁodﬁﬂ\tEﬁt&bmpmeﬁ ofsilsenenticen have stronger

selec’uv:é5 SHTF %g?r%m C%Hp%rﬁngﬂ{ee&lowah Rusogrle%efalrf r th@qlgat”éwtsof disease

treatnent 0 I Sease con
condltlon%me@a@é bip p-H [Ty itgedch @ tgysf@aéwha@eag@ﬁww%% wa@t@mtestma' disease,

gastric h%fllﬁtidHlsﬁicﬁea&ﬁvulo@aﬁlpd’p@bﬂﬁ efghdtivied] @bﬁ@asesrrlt@ﬂéth§l syndrome (IBS),
cons’upagD o FSJ&’D g Iess{;);]gr]ag g%lgas(%rkc))gs ﬁa%era§ gas@ fug}l?rgll n% le system disease,

AIzhelm@dmsdls@am engnitiehy diperpesi qnesgss@pgfage,t neyrologlcal disease, pain, cardiovascular
gastroesophageral di sease, nausea, central nervous
system di sease,



Al zhei ner' s di sease, cognitive disorder, enesis,
m gr ai ne, neurol ogi cal disease, pain,
woaomioowascul ar di sorders, cardiac failure, heaPCT/IB2006/000519

arrhyt hm a, di abetes and 3pnea syndr one (hereinafter

these di seases are referred to as '5-HT 4 Diseases').
dsorders GRS ORI AT EBE oS BB P DBYCT BT et inose dissasos ae
referred ta@s Bpialiliwasad)t t hereof, wherein: A represents a Cl-C4

Sibda sl Y IO Rbrdla

%éﬁt?g%h?m%ﬂgpg?o su st Inﬁt ed wth Ir?’o 4 saubstltuents
mdependentdy sel ecﬁé‘d fromthe group consisting of a
Cl- 4 al kyl roxy - Cl-C4 al kyl group and a
Cl- C2 al koxy' ™= 1- al kyl group, wherein 2 of said
opt'onaNIy fpﬂma bridge to yield a 3
Bl | g UBSubstitut edc(or substi tut ed

i't K _a rgxy group or a carboxy group; Rl represents

a hydrogen M a hal ogen atomor a Cl1-C4 al kyl

group R2R1°'|d R3 |ndependently represent a nethyl or

may together forma C2-C4

orapharm%%’%%@%%"@g% Sfagthﬁ °gk I:ef%eo*’e'f‘o 5 membered ring; R4
A represergpp € €htalkylnbyoupgaid alylene group BRiogaRsuRsBvied pr gubstituted with 1 to 4
substltueméqﬁd%é(nd%ﬂpéblec%qroﬁﬁhé %Fbﬁ $6Misinglofy dI- Qz(é(lkyﬂrgﬂidl? a Rydroxy - C,-C,

alkyl grogggryo%%ag l;&yeacjt arllglf%ﬂ{? gﬁergln% %ﬁ@i% fu%(s(?ltuents may optionally form a
bridge tq Aeld-at hlt@dlraemﬁeeed%r)d bejrgounsybstititesioor suhsiityiedwitthe hydroxy group or a
carboxy 113 &nt ion provides the use of a conpound of fornula

or a pharnmaceut i Caqu¥ acce }?@(b e salt thereof,
repre@é‘ hydrageR aiPmp BRlPeen & oG it act ure of a

? and RediaRneantly rqiresehiea trethait orestityl gfoup, @dﬁd{mdi R hmaethyetherdorm a Co-C,
alkylenelgy%(% tgn—leﬁlj SWQ%e?ﬁb'eFégﬁﬁ%t ivity, in particular, 5-HT 4

I'C activit f erably, the present i nventi on
repre%ﬁnéeoa Wd&ﬂ?@ié@mt ﬁéa'a%e@ 3 of aYRPSUAAUSA Y or nul a (1) or
R® repreSentt EEtiyRX$ Ylous, 2l dayboReereyy, akbdirazaya btoup,ei-@of 1,2, ¢-axhliaasle-3-yl group or
5. XO_?E GLL.Lbe olehéerle'rou for the manufacture of a medi canent
8 0-0x0¢, PReeLeal e P of di seases selected from 5- HT4 ,
Msgé@mrgsenmrwmﬂ ReovipeeEe Pify@AERYRT pifaF el o @ pharmaceutically

acceptatﬂ@ S4HTRSB bdihlas cosHABS Hdréilrf] f&r e hArsfatfuré ofcompdidancnDibr the treatment

of a con? ho&né%(fatéc{?%y %ﬁgasmééﬁ%ﬁmq %c {yh L.lt XUI§C§ ﬁ %%ng’uc L\’ltg
Preterahic dhet pwaentym@ot@pelaq)lp@v@a% ﬁheeldsef @fr asf@mownﬂofewla (1) or a

pharmaduf@lly 4d38ptR5IE S&NherbstY&Hh bO BedRhi Eé‘dljfﬂﬁéﬁ%n ?)rwéaﬁl mzaiet)mtd &f@al medicament
osi_.tjon co conmpound of fornul a or a
for the tfﬁﬂﬁ@ﬁfé@ﬁ?%@éﬁ%@%&%ﬁ? gﬂ;‘t 'g'rsrgﬁﬁ t hereof, each as
diss,cthé Ipesdemiemeintion pro\gmsmphamnawuacaphtahmélefmmfn%ﬂslng a compound of

formula Zl‘ﬁ GFRL @pcllrrﬁac%ﬂlr c,rah)? Eccfe?l‘ablg* abil PR 0sHRH ANEbsaibRl efein, together with a
ar macol 0g i cal %gm I ve agent. Further t he present

pharma‘ﬁ'ﬂ'%ﬂ‘f ?‘E?ﬁptﬁl?'%ﬁ?rﬂ SASPABHNSt -t r eat ment of a
aRadihe ipessentEidieati@dproyidds- dfhatmamsdtidah tomgpsiion icomprigingi ancenpound of

formula ::{grg?’aa] b&@mé&éﬁtﬁﬁ# acégﬂ'ﬁﬁlg GRTWYrdo? ESa AL &lséﬁb%ﬂ'Hégalr{ Qogther with a

In nee treatnent a therapeutica

pharmageiufically AGPEPIERD GRTIerder s3idCBMBUIA ARt A a‘(ﬁ"}g'cshly %t've agent.
ph@fﬂﬁﬁﬂ@ﬂrbsﬁe&i |hyenﬂ@ﬁ}ﬁb\tl<w§|aenélﬁdd ofttlegtireaf of acmoditiasmediated by 5-HT4

modulat%%sﬁ%ﬁvhyt/f ?napan sl:ué%iqsw@cc‘n c%mgl Q%%dﬂtn?ﬁérmg%jé Fh%ﬁ\%ap}{ need of such

treatmemuarthetrwut@"y sﬁelonw a{mog@ta@éégompphed eldorrelarbisr %whafrﬂ%ceuﬂoa"v acceptable
salt ther@&fe&%mas bBseaRdd Hareiney show | ess toxicity, good

asor stribu d sol ubilit e

bfimjn (gfc‘opﬂ clr‘? rrzﬁd iqd yh an%ar& gu %ﬂﬂﬁ‘c"'%‘% mcfzt‘lé?c’ uby glle Ao@ limited to,
5-HT, DllsEhSEBISaCtI on, and good netabolic stability.

The compounds of the present invention may show less toxicity, good absorption, distribution,




Det ai | ed Description of the Invention In the conpounds

of the present invention: Wiere Ais the G-C4
walbosloeos9 gr oup, this CL-C4 al kyl ene group nayPO®1B2006/000519

strai ght chain group havihig one to four carbon atons,

and exanples include, but are not limted to, a

nmet hyl ene, ethylene, trinethyl ene an tra
go0d solubfiy; Fess@ o eiRgHMIGCHBIYONSE RiPh SR H“&‘F’pfleé? dpioste %F%?F [1,gnd good

metabolicis@bigr e preferred. Were R2 and R3 formthe C2 A4
al kyl'ene bridge to yield the 3 to 5 menbered ring,
thls 3to 5 nenbered ring may be a cycl oal kyl group

Detailed i e carbon atons, and exanpl es
In the conh;ﬁ%dédﬁthe%emmﬁf&n lim t ed to, cyclopropyl,
clo ent h
E\%ﬂ Cvﬁﬁe?l ou&) 01% e{llﬂ%ﬁ%g oglég‘r:]]a%b%rg # algﬁﬁc ain group

are
having nﬂeytOkfeuracafOIOu @mmeancbwamphﬁ é‘du@? &Hi #e nelimitgd fh e ’%ﬁ”@ﬁ'ﬁ”e ethylene,

’mmeth)(r%net hes ?etraﬁ\eﬂchklla'l% | B¥ethaded MeMbnd o HiigfidnB eis gireiiradl; @thylene is more
preferred; a fluorine atomis nore preferred. Were Rl
preferrethy t he substituent of A are the Cl-C4 al kyl

Whies mﬁbrﬁaaabﬂwyﬂhe Ge-Guplkpene tidgatostieldthght todr m@m@fﬁe‘ﬁ@w this 3 1o 5

membé:r % &abﬁém %%PS g&r\@gﬁtggé t0GiRé @Qﬂorﬁétm ,andl&damples include, but

are notélml{ ?YIC'BE)S?PYI qyglgtbqiyé ﬁw cycIBEﬁrwl Id'p t"?(?fﬂf%’@f’peng'gg pBeYGin’ef:l
arWhére/Ft1 -ahdiRY lare BB hhlogsreatomethisyhaydre @flinyine, ghlorine, bromlne or iodine

atom. Of tﬁis%% %rmé@tg)nklnd h%hlm{eeatcpﬁ gberdigrafl é)ﬁuorﬂ)ile atm% Rofelpeferred.

roxy - CI-
twnese Bemde@%ﬁ%stlt‘iﬁ@ f%éw %ie}éf %ztéaaﬁ"ww"w 6% é&bg[kh TRUBgnay be a
stralgh\/\bttﬂ'iaﬁd:}iétl engjh gradhirangk esfolineirst etontny and pxamptets include, but are not

I|m|tedio I*? q%gl(, e‘ﬂ}yh%rorwldrs § WFtbh | iso Tﬁygﬁgﬁﬂﬁgﬁa%bmbutyl Of these, methyl or

rox rop - hydr oxypr opyl ,
emWIQmﬁWm@bKV”WHSﬁ@ﬁﬁy? 4- hydroxybutyl

&Vﬁé\/éjt'h@éwéﬁm%t of RTShNéjﬁ)me(b uCyt, alkyl group, this represents the said C4-C, alkyl
group éug%( ﬂji g:Xnﬂh r8x la% e@%mal‘rél@ qncﬁJdEy gutoé% r;lot 'TﬁﬁthY | & r Q Wéroxymethyl

rou avil ng
2-hydrogetopln  at- bwsoxwtbylpr e’f@ﬂf%tpfomydr %%yﬁf@tyﬁvpvl Ll hydroxv 1-methylethyl,

4- hydrgxy}ab{@lr oxy et Q&droxy@ur’c 2 hygdryenoxpsuapy | arsenydmig2-methylpropyl and
3- hydr8¥w<bw§thylpreﬁ_y fgh‘i?§1 h %&% k&lﬁerghpsotxa\ﬁm %‘r?rtnhf tcgs g‘igrbon atoms are

s Tepre
prefen@d;-Hgdroayniejtiyl, @rrwdlpxmtmttand %rhmﬂowtphy' RESLTARIR Pref feét hoxy,

an@llh@?éﬂﬁ@k@o%tlt‘u@ﬁtldfﬂels Rt - @{ chﬁ?t— dHOIldll@dgrbﬂh th& represents the said
met hoxynet h et h OX%B t hyl

C4-Cy glkgtgwy%ppﬁwted \ﬂ{ltl’hlé\.? teH'S?r(y, es mé./ ude Put are not limited 1o, a
methoRyredtiig X gihooypyathyl, 2 2medtiyatiof, o@yslthox@,tlrm;t h@y@ihol(yethyl 3-methoxypropyl,
3- ethogﬁﬁ rm[h ! eEI?lyéthOf(ﬁp %RA hoé%o\({/ -l Y Dutnydihoxybutyl,  4-ethoxybutyl,

3- mettg:xm%og(vet@o%yw&, |3ﬁp%|£g;y)émt¥yépr% ?1'2:%(9 "fﬂ}?@( Hnemy gropyl Of these,
alkylofgb alltyh §o6ps laﬁvlﬁglfmwa al kyarbgr atops ateauefaged; mmthoRyrmeshy, 2 methoxyethyl
car.bon rred; methoxymneth
a”d3f“ﬁé¥ﬁ)§§ﬂggnﬁp fethoxypro y e ﬁnre red. b
h¥ere s AT ATENTe SRR A b HGE=g . T may bea
cycIoa\(Ry%r%efem?/@yl bRup afeslambre intludga cytcl@p&pyl‘agycbpermyl cyclobutyl, cyclohexyl,
methyg{xé%?%lgr o St%g/lcpc otpgqrpglggﬁ%gtbyl%B&F)gEBSnfﬁWIhﬁéhﬂl nec In*éq'f'?/lcyclohexyl
ethylopeiHeyyl.c yloidtspyayplpbrop hwd@ymy@@twbw hvquwpw&' oﬁu?@%VCVC'OheXV'
meth&?c%yblﬁﬂ)r@b{ﬁl rﬂ@cﬁéﬁy}ﬁl’c{obﬂ’@t %%X@y@&]ﬁhw ,mediidxydycipadxgh @tiphydrofuryl and

tetrahm%aﬁxyég{&k§0| O%gyhg%loerId %(u}iglg :cg Oé)eXt&l’ cyclohexyl, methoxycyclohexyl and
tetrahparbhyeaayc wiod opst pEjdrablyeclhbuylcyelbrsnin, yyclohexyl and tetrahydropyranyl.

%%Q%%’t@éﬁh% Qa%at‘tYéatmgﬁt’ I&Qﬁé/éa}ﬁébelﬂh Xtk to duﬁiﬂﬂ@%lﬂétﬁé dfid/prophylactic
and tetra ropyrany Whrg)ltl @r a

C

treatme@tyletylmr?‘fersn@e Bgu?ﬂ B Bio8 Xf %‘?%"85%@9‘&? %OéderPrcondmon
and tetrahydropyranyl, and nost preferably cyclobutyl
cycl opentyl, cyclohexyl and tetrahydropyranyl .



The term "treating” and "treatnent"”, as used herein,
refers to curative, palliative and prophylactic
wonrewtooe1d, i ncludi ng reversing, alleviating, PCT/IB2006/000519
inhibiting the progress of, or preventing the disorder
or condi tionto which such term applies, or one or nore
tons of such di sorder or .condjtion. ferred

to which 96:‘6 BT ABRie OF @eer BB BAPIIMRAL RGN SO O R ‘gt " onpounds

of formula (1) or a pharmaceutically acceptable salt

P?eQ%Ee% dmﬁ%ﬁﬂl Qfsthgeﬁfégér@el’ﬁ{(e ﬁ‘Jnehr@ thb&k %t‘nﬁ&ndé@f i (1) or a

group, sail yl ene group being
pharmacqmgqugqqeptabléaalﬁhergfejbquh@afi%%frl%dth%rein hsubst it uents

(A) A isiandeoeadpsie yrose lsaiat ieidne aophissirgr mispbstititsii ot subgtitaiéd avith 1 to 4
subs%f %I@F&%lder%l %%%ct(&ﬁf a%ﬁ%ﬁ?)é%up cgﬁms g 911 é()él Sgr ?Hpgrém)daehydroxy

C:-Cs ekt proureand anfﬁfycz)ﬁ{@)@rraéi “Ga ﬁUSV'rﬁf%PPo rwha@@ £ ¢ ppid| Ybgjitupnts may
optlotngllﬁo g d()g'ééldﬂg 3 t(ﬁé n1eﬁ1b@reb)’ﬁ|g§ ¢U @ laidesgen atohah aglegen atom or a

Cocoeliront Prahu ey et ARG e Rafnd s ctametyene
bridderto gigld Stneempieesidding Hr@qmla{dg:(gem ﬁtﬁ@‘; a modes a@"‘rﬂf@r*d@féw group and R%is
a hﬁ?&Wgrcﬁlphélc%%Qy 3P 8hetrazbYICHreurY a05-0xHP1 ,2,aR8lad®role®-@ group or a

I OX rou carboxy group, a tetrazolyl group, a
5-0xg: 1@xdoth}éd%§°'?tg%%‘a1pazol e-3-yl group or a 5-OXO- 1

(B) A is, 2 C4Ch hlkgidiengobls - Bidy hlkgereugroup BingAunssibgiitutid @2subisityted ydth 1 to 2
sub&n(u%HtQ’mo%?érﬁleﬂly@é‘e%@ 3 PHE g%b%né’sﬁ’ﬁ@‘ QSE'GH@L%@W roup, a hydroxy -

subst uen [ nd%{ign bstituents ma
Cr-Gerllyt goyP fne A Phige §F<8>£Yp Cotrsi %“bewfﬁ ng st y
optugfaﬂwfmm abivgd roplald a 3E@16 Démabrey hnggﬂ is@ hyddgen Bim @Qa halogen atom; R
andeﬂ KOXY, eth)ﬁ: ro%aaj Ky L PRO tm%fefoﬂn% @frarﬁéhﬂene brldge to yleld ab

ubsti uen optiona y ri %
menﬂlzsere@' ﬁ@ﬂ“rb%r @darhyﬁ@gepftqrg, %”Oh\f‘dr'%gaeﬁarg? n9r8|"p’aa Hﬁtlra&ﬁlélr]gm“p a
5-0x@L 10013 oﬁ&a@cﬁlé@@ﬁgrbﬁb @& aRboyl,2, ¢thtadpzoles-yRoand R3 nay

(C) Ais ﬁe%g raggeneog%cmpaié élwt P%J&J%Qﬁ% Gﬁéugg‘ﬁjtéoocg3éh@tlglté@ with 2 substituents

indepandsoiysetpcied @romath @qoprag@]swlnggqf@ﬁ) C4aélllgl gy and a hydroxy - Ci-C, alkyl
groupzwl‘}er@iﬁ adf s%ld)étﬁstauéhks ridyosplorlly @rba @ddyelo yield a 3 to 6 membered ring; R

4- 1 hi adi az 3 2 [ kyl
'SaBY%ﬁﬁf” aomya FRWB aﬁe 'gr ougabg(a%etﬁl ér%%‘?top% %ﬁ o} 65¥her form a
tetrayuedisfiant btidas todiel a2 wabBerpd trs Bs ISuW@fﬁ@ﬁU@Pﬂ‘l %Pdspel'%%t*gaoxy group
Oratgtpagb|§,|rb$ougroup consisting of a Cl1-C4 alkyl group and a
hydroxy - Cl-C4 al kyl group, wherein 2 of said
A'Ssubstltuents may opt| onaIIy forma bridge to yield a 3

; ‘yva hyd 7atomor a
rine nd ' nmet [yl Jgr oup, or R2 and
R3 may t og er rar?ét hy by | d

yi e
a 5 nmenbered ring; R4 i s”a hydroge atBn‘F ro%” ?tgmaPraﬂ“"””e
aton® FRRAX K BrOMBthlgralipi B i az@hisberGitertipand (FD)is Acarboxy dgriupi & a tetrazolyl
a hydrogen atomor a fluorine atom R2 and R3 |s a
9%UYet hyl group; R4 is a hydrogen atom and R5 is
(E) A isca®Hepajkygnegpum saig akgemw@pgnelrgm@@@s’r@gfd g qugstgjt@_w@zz substituents
ind ek ¥drBY SolSHi UM t‘ﬁ@'g%uﬁ'ckb&s‘ﬁﬂ@ow QPOQ 418jl BBup and a hydroxy - C4-C, alkyl

arop ABRRIRI EF S@ét'ta%f?%aﬂ'a? i E SITE NS kD rgmuprea g

is aGeiGReredtdey br gfiuwotine atnu; B ddd¥ tveymethrogp, caRkghd Gr payiogether form a

|
te:;éM;ihgér{é b%d@é to§/%\d% rﬁaltﬂgér%a @ngg.f ggwcrirlegégd ém@ alln}g Fi; @ dBaoxy group or
2t

g®HPlatomor a fluorine atom R2 and R3 is a

(F) Aigrethyl group, or R2 and R3 may together forma
tetranet hyl ene bridge to yield 5 nenbered ring; R4 is
a hydrogen atom and R5 is a carboxy group or a
tetrazol yl group;

(D)



(F) Ais; RLis a hydrogen atomor a fluorine atom R2
and R3 is a nethyl group; R4 is a hydrogen atom and
we3oieoer7g¢ar boxy group or a tetrazolyl group (E&LTAB1I086/600519
Cl-C4 al kyl ene group, said al kyl ene group bei ng
unsubstituted or substituted with 1 to 4 substituents

i ndependent |y sel ect ed fromthe gro p consi stl ng of a
gl - c4” Lh/kyl grr” ; dr o 11qqC1£§aI}I%«y roup and a

C1- C2 alMkoxy - kyI whegrein 2 of said
substituents nay Optlo al’l i'dge to yield a 3
to 6 nenbered ring being unsubstituted or substituted

. P er~grear bo up; RL is a
%ogen %I og om or i ch C4 al kyl group;
R2 and. R3 | yl @ , Or d R3 may together
forma tetranethyl ene bridge to yiefd 5 nmenber e risng;hydrogen
atom Bfa fiorifle E‘Mﬁlﬂ' ORE R sAMetdyl Rl FE R BHyamgen atdmiyrdFOisya carboxy group

rou and R5 is a hydroxy group, a carboxy group, a
orat té&lzf’&&% group, a 5-oxo-1 ,2,4-oxadi azol e-3-yl group

(G) Ais a8, ELKWGQIOHPZ%M aliklend igrmeid |be|n3 ugdubgjituseser splpgjitupedivgthg to 4

(1)

)

kse{rlsesﬂ &f T, iy ,a hyd
o BLENS SBEUon ot B o By 3 ko

.-G AR SERRGHY i e POV ol O EHP QUi R B ESE Py AER oy
optidnalyGérnak kijdge gy velpa 3o Biyndmbargd +finglisir@Aunalitisyiiuteg pourb)stauigd with a
hydrgg}{7 |p?tldleé%t)éébox %zdu 1| %lﬁgﬁﬁ ro fngbtﬂﬁ]n aa‘"%ﬁggh gto% #h (ﬁ@ dikyi group,
and Rois@ Meth eroees of @‘d Fhinqygo hey (8 ﬁéﬁraﬂ%\)ﬂe“%"%‘ge to y‘g}d
menﬁb@l‘e@ﬂ}ﬁn@ Rfti© Amydriyea admiRa halsgen alm hiya hygirow pl;oup);ranﬁi’B5 @rachydroxy

groug a ca n%ox&%%u%ﬁ) rbetretr;z%fMQr&pt QE gﬁb@&@ﬁ\ﬁzo@' b 0o r ¥i el d

rogen atom a" hal ogen atom
5-oxorl, 24-Hijegieae-3yt $o4P; and R5 is a hydroxy group, a
A 130@@@9&1@@&@ I@rou@, $aid BlR@leydroqy Beipg uasubstdted br substituted with 1 to 4

subétéleﬂts |ﬂr]?egan ent(L}/ se?’eﬁ%éd fl%lfnoMB pq% a&gﬁﬂ&%@ oil'a 5 alkg| ﬂrorp, a hydroxy -
Ci-Qr iy grasai ahdad k:ype OYf o@p'O@e’ﬂ' OQHB TR Bt @lcpast Subsituerts may

optlocﬂélﬂy‘ﬁfotrﬁ gbﬁdjge\% {ifld & 3&(96 theMBBBA Hitdi aNisS hyirdggrenste, o hyialogen atom; R?
ecte

andd:r( O'apa ngtlw{/grro%g(ynr %?ﬁﬁﬁgil’tcﬁgte heg fo(?rfn aaae%m%yl%gekg idge to yield 5
meraltbekexk yng; REls Chydaddey [atagr, @leﬁlogm@ﬁcu_m p.r 2 hygroxygrepp; and R® is a hydroxy
grOLﬁal"bét 'c&ﬁfl@)@t %rcﬂﬁy Q%fr%@i | g?oupm A &-dxbiH YeoaiaydieB gl agrdip or a
nmbered rin hydrogen atom or a
5- °’f?a‘1 %éérﬁadéﬁZB'ﬁP yﬂ&mg‘hd R3 | s a net hyl group, or R2 and
A 1RB GYED; dllotpet hyeupf eaitnatiyierst ormRbRD ensubiititdger sebsjiugddwith 1 to 4
subélttﬁ.@]@ﬁae}gﬂéénﬂgsel&‘ﬂed‘ fﬁ)n@tﬂ%yéié @d’r‘\s@ﬁr@mf aac Ed Uiy §RUp, a hydroxy -

drox gr.oup,; X ]g é,] g ?
Ci- (ézaﬁlbﬂ)@yOL@r @mlpa Gy %al@é&o|%7704gq uﬁroua wh %%Bé\{o sald subsiituents may
optioralighfobns adhiiageab gield-aylto g mempeed riag; B GX(wdrogen atom, or a halogen atom; R®

and B & é%"w 8?0?{){ ?rqqzyéndghowé% t&g&heﬁfdr& Qtéﬁ%n@%y@hé‘l‘)h@%eto yield 5

group Sal ene grou el ng unsubsti t ut ed

me'@migq! fingy el a\NWfPlgel‘ att%“ 2 f@ﬁﬁ@ﬁ"%@lﬂ @dﬁoﬁﬂ%rﬁ% BECH?I i§ & hydroxy group,

a ahrey edrdupomat hetrglogup geapsi at | rgx®f,2a-okddidbles-|yl group or a
r Cl-C4 al kyl group and a Cl-C2

50 ﬁg,@x}hladlﬁ%&%ﬁw@ a8(Moup, wherein 2 of said

A isabBtCs aletene aiep, opit iabeiane rauerheing Ussikgtiated o yrukgtigteyd with 1 1o 2

sub"sﬁu&ﬂmm%heéh 'sél@otecﬂlorh sh@grbmﬂ&@g@fhgaéfcarmpm sikjn@tapgea hydroxy -

group
Ci- gt 3(1%/! HRYP di pL 20335056)(3/ gC% ﬂgylf ggoupe%/vhgrgﬁlJ]Y)fjsaﬂcg%ﬂbstltuents may
option@(Berth a Ridde 1p)y@di| adt’rglGeann@ﬂredgmg@ i$Ha hﬂir@e@ﬁ@mpr a halogen atom; R

and B3 & trmaﬁ)ﬁ g%?l 813 aWydr%b&UQtomg Kd R &% cardoky GRugl KiglreB group, a

group eneU%r oup. hei n unsgﬁﬁt i tuted or

5°§Q1b§t41’qx8@'%@'6\7§ Y'ﬁmﬁpg 0Kt éﬁtt@ dMPy sel ected

A i 4 OTS dieylc@e Qtdidp,Gaid sikgienangroad b@g@bsuﬁb&tltaiehyr sufstiduied witfoR substituents
hydroxy - Cl1-C4 al kyl



group, wherein 2 of said substituents nmay optionally

forma bridge to yield a 3 to 6 nenbered ring; RLis a
waypdiemge19at om or a fluorine atom R2 and R3 i BC&IB2006/000519

met hyl group; R4 is a hydrogen atom and R5 is a

carboxy group or a tetrazolyl group. Preferred cl asses

R SR ks L2 ARG PSPy - o

grouf e epinallf eais alistiiubres @ayf optiesatih fears adeiggs tolyietl shdlodimegmbered ring; R
is a héid,ro%erﬁ tcgrﬁ%r ﬁldoﬁneﬁat&t@%né‘hkr\él WEHBHP R 23l éﬁ'%/ét&ﬁ‘ &ndRisa

unsu uted or s stituted wth
Cam@wbswppU@hwgﬂmhl@ﬂ%ndentIy sel ected fromthe group

Prefdiet Slab§t@ od Eorfpoids@t thal prasenigivetiion e thpsk aoxypoundShf B4mula (1) or a

s phurdogHR S o S8 F R By o1 b

uent s may optionally fo
(@) A is bré:dyealtvtenyigsdup, 828 alkylete GEHD OeR qqsy@mupg qrssugstnuted W|th 110 4

substmémsqg@é'ﬂ)eﬁdéﬁm s@edﬂ@i' ﬂﬁﬁﬂweaér@!'ﬂ &fns@tlrﬁlof@cabkylkyl @Fauppa hydroxy -

kyl ene, gr ou

Lﬂﬂ%ﬁ@s(tl qulﬂkgﬂ/ ‘lf%;&t&‘g'ﬁ“% t l?’]erelﬁi t2h %Yc{ S%B%I’[L% %thay optionally
form & umtand; viedas tb Adepwagdnod: R s kycrasen floows halegegragagpor @ C1-Ca alkyl
gmumon5|st|ng of a C1-C4 al kyl group, a hydroxy - Cl-¢4

o oo S, S 308, S e S, S 1
substhlﬁdntbgﬁdépén(yerﬂj/ delect@ tron Ghengmire codistingef; a CelPq Alkylsgrcalp, a hydroxy -
AUn gfﬁ%rsl?p% %ﬂﬁlt £AEC HIBWYP- c. 58 ik fc’}jr&}ﬂ GR& iR LK BaidP&IbBfuents may optionally

. futed or su stii tut wth 2 substituents
m”“Pﬁﬂéﬁé%@éﬁ@ﬁvo§émﬁﬁ?6ﬁr@90n1the group consisting of a

(c) Ais an, €Halighany lgroup ciapl afky@naghytibangunsutlitu@d oabubglituigd willp2 substituents
lndepgngedﬁg S?Iecté)cr fr(fn"f‘kh% @&L{ﬂ%‘)@&éﬁﬁ%ﬁa e, 9‘R§/l'g‘?&$|alnbf aﬂ@&r@ky’i C4-C; alkyl

Al
GroUG NGB e H el NGRSl ETGHIOgS BUiF P i membered i
(d) Ais #@ﬁ@paﬂltylén@tgﬂﬁjp CHaldeH@&hé yrotepking triduistisitdoistr Bthstintes with 2 substituents
mdep@i %@y 5F ﬁ ? %or% %e % g»dcof\%é%m; topg (39'&30%&&[%‘?&1%' and 'ar}g'dl‘af(y ac,-C, alkyl

roup group
groumtwsime of seid ss@ﬁtlwesta Py ppiseR oL DR ROl Pf} 19 gingered ring; R’

lsargﬁﬂog&?atblﬂo)’bﬂb&lln@alﬁmt0 6 menbered ring; Rl is a
hydrogen atomor a fluorine atom (e) Ais (f) Ais
Als (9) Rl is a hydrogen atomor a hal ogen atomy (h) Rl is
B hygr n at qu s orlﬁﬁatop‘f Xi)RRdnd R3 is a

(e)

net hy roup, toget Rer form a
t et ranet hyl ene rldg 0 -yi ered ring;, (j) R2
and RS is a nethyl group; (k) R4 is a hydrogen atom

c Xy GEOUDR; a tet A/l group, a

h% H%a§§§T%k H% gré& Gk a5-0Xxo0-1
2 4- thla zql e yl, ;qrm iJs a carboxy group

or a tetrazolyl group. these cla@ses of conpounds,

is 2Ny conbi nati on anong (a) to (m is also preferred.
® ne enbodlnent of the |nvent|on provi des a conpound

H% 'ect onsi st B
4- ({] 3dhy x023d|h dro-1 Hindol -
-yI)carbon ] am‘re erl

-yl ] met hyl } cycl obu tanecarboxyllc aC|d
(@) R'is a hydrogen atom or a halogen atom;

) R'is a hydrogen atom or a fluorine atom;

—
-

R? and R® is a methyl group, or R® and R® may together form a tetramethylene bridge to yield 5

—
=

membered ring;
() R?and R®is a methyl group;
(k) R*is a hydrogen atom;
] ‘Rs is a carboxy group, a tetrazolyl group, a 5-oxo0-1,2,4-oxadiazole-3-yl group or a



1-{[4-({[(6-f luoro-3, 3-di net hyl - 2- oxo- 2, 3-di hydro-1
H i ndol -1 -yl)carbonyl]am no}nethyl)piperidin-1

woybjermeez1yl Jcycl obut anecar boxyl i c aci d; PCT/IB2006/000519
3-[4- ({[(6 fl uoro- 3, 3-di nét hyl - 2- oxo- 2, 3-di hydro-1
H i ndol -

car bonyl ] anm no} met hyl ) pi peri din-1-yl]-2, 2-di
5°X°n%% i ?ﬂ‘aﬁﬁlﬁﬁ]di' 8°URi d; and a pharmaceutically

(m) R® is acarbpiyajodup osaltettratdriy&'@ob Phar maceuti cal |y acceptabl e

Of these ag%gsc‘of%fomg Lfng zegrgﬁﬁatlgﬁér%ﬂg%a)(tb)(m jiBalsy g%fén}é@ aci d

tion ase salts (1 ncl 2&) +] g ‘
Ornewmbe@wnentsmheame@oa@roeﬂda%mm n%%'%%ed g %Pfﬁﬁ% iAo ©
1-{[4- ({[((ﬁﬁdi|ﬁ‘léthyﬂfﬁ-@(b-z‘,@diiﬁydfmtv-l-trﬂuli1ey|)Sa’omwl]arﬁna}n‘pelmsplpeﬂldlntjebeﬂnleﬂﬂel}CYCbbU
tanecarb cerate, adi pate, aspartate, benzoate, besyl ate,
%y bOnat e/ car bonat e, bisul phat e/ sul phate, bora

1-{[4~-({[( Q:fgqqg)yq Stimethyt2-pxprd3- d@WP Aténdel-1- g@p@ypﬂ@@lnogg%}hygp@endm -1-ylJmethyl
}Cyc|obut§,¢gcg@5,@,;.c damrar at e gI ucept ate, gluconate, glucuronate,

steto|op Sen BRSSO e lppiggpoenin 1 22
methylprdwtdwloawl de/i odi de, i set h| onate, lactate, malate,
and aph%a@éﬁlé‘ally ﬁ@éeQﬁ@l%%alt ffeeyl at e, nethyl sul phate,

Pk@p&cglﬂtéalﬂ/&gaqpéﬁbge gaﬁ%?f%tct%wg&n%o;t?grﬁﬁ % 1) mclltjéeqke acid addition salts and
base saltp kindyslrgtdisats) dreogpen phosphat e/ di hydr ogen phosphat e,

SﬂXﬁl@géu&E@dﬁn%altsqé‘r‘éqg‘fﬁ{eétﬂ%m a%fd@f%\fhﬂ:h%rnﬁh&Qbﬂ@Eéﬁs Examples include
tannate, tartrate, oroacet a

t
th aceis Opria; sPaaie Sorisaey Y B e EPBl S AP aer o APV Bl borate
camsylatb asiese, \wirilataté, cudrsylateneaytatel torreab tfismarieagiptaptate, gbicerdte, glheuronate,

hexafluo%}:Hc{Ihﬁ%témhleﬁzg rocﬁ%@ﬁlhhd@e hy@%‘oﬁin&ﬂ@br&lﬂi@é' Rftdroiodide/iodide,

am ne 0 am ne, Cl
N4 o R A
nlcotlnaténﬁltrité NeroBR, toxalatep palmnitatev panvats) phusphatelngdeadnt shosglete/dinydrogen

phospha§é lpg ?&grlﬁat%f s g@ﬁé%cgbﬁré %Hcéﬁétta Stanitzhd Rﬁ'{réﬂeet%sylate trifluoroacetate

ron and W\er mut Wl ey-V
and xinofpgtershlis. m  Ger many, 2002) A phar maceut i caI ly

Slﬂiﬁﬁl@ %@@ lszﬂtsse';lb tror@led aroﬁwotbﬁé@y rdlico fiorfmonandbsic Ghlls. Erymides include the

alumlnlugloﬁral(swéutp éc?e g:ﬁ F%%'Ilpe?] g ?‘%E&Bﬂ%r d.é@ln\#e' @{&%100&%541 (?nagnesmm

meglumiag, Omm%mfa@t@ Sqthléﬂ é@mthﬁﬁweﬁﬁ‘éé‘ﬂ‘bﬁ“&t e f rom sol uti on
Fcﬁ‘réde\mﬁv sPditend §é7|tsbééef‘ Hér{db&ikldDPh&analﬁMcéZDSaltseBmp@m&;l Shigction, and

Use” by %@%F q&lg%tl’?r&\)l) &y gc]s-low/e 'P\te%\o Fm%ng lgiogg)onA g)e%rﬂia??&}t{:aﬁg acceptable
salt of a n@mpduoe pfs‘emulaﬂﬁenaydlwmﬂﬂﬂsrepﬁfred lpnernb(m &qvetheRsaignsest Tf@tcompound

of formu|arll Qﬁ’cj {tﬂe Wesiel \é@iB %Fjba%e dassagbr’ééﬂa@éj Tﬁ@!’;éfﬁrnayﬂi@cﬁﬂ@feﬂiom solution and be
|vate" is

coIIecteq:Wraélgn erdﬁf)\f’ ?esreﬁca/eg?d ﬁ%orb?ft %ol\feﬁgg h? Ig%gﬁee of i Oomsa’uon in the
salt mayosaryrforrecopipietaipiosisdd tc almogt rm)owmeabl e sol vent nol ecul es,

Vﬁ?é'onﬁ)é lo?thie %Qﬂﬁﬂ |may &]ﬁ lﬁ l?d‘[ﬁrhns'awgtﬁéﬁﬁd sdhfate@mln@m term

en sai vent I's Phar maceuti c q
“coate g SRS RIAEo SB1A7RE BEEIISCEBP HAREE RITIH OHEH pLie igfpton and one
or more ipR&rmidckRitikugl B @lepiablaBalvev nviatigss, foheragipie, thend.dihe & yfirate’ is
cr y be isotopically substituted, e.g.

empbwfb%ﬁag%hg&g%b%gmﬁg6 DMSO. Included within the scope of

Podrmagawiestly Resapiable selvwigs e awerdairaritidhainntipmnglude yrates and
soIvatesdﬁHé%M@ BolVdhE bilbsjs@iliz @R Rlag ke BolsbiesIRistbstituleds @1 D85 te-dcotone,
q DMSb e aforenenti oned sol vates, the drug and host are
6 resent in stoichionetric or non-stoichionetric

Inelvoeswithin 1A sope ntthe teehtion are complRxegsuchuds daiualgs, ig-host inclusion

compleXe Whérk Rl Itﬂ QorktdR: 19 ﬁm&erﬂérﬁlaﬁﬁdcsoﬁé‘lﬁé Qe drﬂ@érﬁlﬂ%‘sﬁare present in
ATk e

may be ionised, partially ionised, or non-ionised. For
a revi ew of such conpl exes,



see J Pharm Sci, 64 (8), 1269-1288 by Hal eblian

(August 1975). Hereinafter all references to a
woanpmaed9 of formula (1) include references toPealBR®06/000519

and conpl exes thereof and8to sol vates and conplexes of

salts thereof. The term "conpound of the invention" or

more org:pr}(l:]c(c);:.;nr\g{%t:I gg%@?l;%c;rgﬁ%gérﬂg gﬂl}g%ﬁgw%ﬁfsgcﬁ %loan?w§0|%{gometrlc amounts.

The resultv@y @hpleedsmiay bdedriised chartfady wmmcpblsw,on-mwdd \Fgsa rexied of such complexes, -
see J Ph%r%§£5[¥§ &, q%é&%%@gﬁ‘-@le‘ﬁﬁ%ﬂ , geonetric and

ter defi ned and
Heteingtessi (E%‘PFPWQEF m@@@owﬁ&m‘a@ incipds TFprence ip salig ang complexes
thereof afd tb@bl?at&é‘é?\d%ﬁl‘ﬂﬁl@xééfof tdne themoent i on are so-call ed

Thé %rrr{\o aCiOH'I%.Lg‘,dI n{ygrs(f\tloﬁpgruyoﬁ%nggﬁdé];o?gh%vg?t&h’l) xzaefeH.%d,Sunless indicated
otherwisenhicetpavay ofrfawlal (Dtes hereipbefats dsfnEnRAMAICHYTS cRIPArEgs: PR ipgmers thereof

(mcludmg{)&b%@ ﬂg&ﬁ@tn@ma taREASHM M) Bk BEHaitdn tisfined amis6opitly-labeled

onverted into conpounds of formula (I)
Compmmﬂﬁwxﬂﬁmgﬁg desired activity, for exanple, b

y
Alsy @itigih $iiscopelob the dyentioBiaeshsockaéd, aroiivies otihe coraaspdsedd fargula ().
Thus cer@ﬁ‘l gﬁ\fag\‘}’erslbgéompoﬁhﬁstd? ﬁfrmblﬂf(lgﬁlﬁm ﬂngﬁhe@@ liki8 6r r#bS;ﬁ‘\aﬂﬁacologlcal activity

inemsois Gireiien SBTST80 PIRESoK R RePt o PRSP CBBRITHP S (0
having thé/d&siet Iaet)\/ltyafmi exdBipds, by Bydsolyiicele@emori Such denvaliveggredetsitgmhto,as

“prodruggeﬁ&lﬂgﬂﬁ’fonﬁ{aﬁ&fon *8de &rSfhdrdgs ﬁ]aﬁgg Rfind iﬁnﬁ{)ldﬁ%@ as Novel Delivery

har maceut | ¢ Associ at I on % % ccor
Systemsyal.H 4¢ARS SymROREMGIeriesi] Higushi and X\Lrg‘PEa s mf%’arf@ge%ﬁws in Drug
Design’, P@’gbra@i Prgssa pgB7qed. iEal Bodhentrhéreaa PhdrimeseupisagAgaatiation).t he
Pr? rﬁ?sﬁrti' Q&%rdgéﬁe ﬁg% lﬁw{q\l idn é’gnt 1}3r &Eﬁ'ﬁn@ b SPRARES @ysreBIQQM@appropnate

functionafiéesrgspetdn the g@m@ga%@féorn]%}rq\ U] Iﬁé@ pﬁé%@?é@% Iar?q?\@sto th8§.,e ﬁllled in the

art as prmwéﬁddsanﬁeﬂ\ﬁbﬁémmbg&ﬁ) DesEpree Pexiagy! ysd Blindgaad (Rigsier, 1985).
Some exfelwgﬁecc rP[r.[)O l?g%ﬁ"n %’gc{grda;lé%% ?Ne)eménﬁ& |h(§1&JeUde (i) where

ns a carboxylic acid
(M f uneierethe béneseund ofdaae, (1) apnteiay BFareIoasT furfCB?“aJétXa(rﬁﬂ%")’ an ester

r eﬁh&@&{@lr%(gﬁhf)let Hasna&aﬁwnogemb Wdtober( @it €, 8yalkiay| ; (i)
(i) f un\ﬁi{elr%ﬁlglc?T U(I(l‘]I d:_iborm%{% 8&%% alns éarlcégg tflﬁ’#cpo%aﬁ\g S%IH;‘} OJF\QJ’[her thereof,

r eploaeenelnt replécentsat ﬁylmhyg@gewlm](a Cs)alkanoyloxymethyl
Flfrﬁ;'érl %@ab&m&&&m%&mk in dodsHARE wak &ﬁp&g@@ﬁ;ﬁ@‘ examples and examples
nent ccordance with the foregoin
o other BigE NBGS ARSI L6 FEDTTT-CPHIPES. ¢ ypes. moy. be
Flﬁajlu,mdrtamncdrﬂmuafsmf @mpult i(Ipmeyitheeéeives deieas pradryeg|of gther compounds of
formula Frtaln compounds of fornmula (1) nay thensel ves act as

rugs of other conmpounds of f I
B Ry VARG I BVTTBIE o #ﬁ%%@? eSS o or
more sttEdidofiRrsaVoam® titecomexist coatintvior exampier aeketd erroxiviesayPrpros an aromatic
moiety, tmg%gnc |£B$ne?9q?@alﬂlfb%e?l 2Rt b MSecul RfoISHER Singf doRpBurfimay exhibit

an aro t|c nmoi ety, tautoneric
m0mtmﬂ§ﬁﬁﬁ@ﬁ§ﬁ$@“@§ﬁ%onerlsn1) can occur. It follows that a

Inﬁlhtﬂ‘@i vﬁthﬁlﬁlﬁmtdbﬁjofﬁmmreédm iavdntiorodre all stareoisoreers ygeemetfic isomers and
tautomerl?]{%gﬁ{ (I?f e cgp"ng&g g%ﬁr?%ﬁehq m&E‘é?ngS&P@%uﬁaE e?(m&tlrfbr RSHE Han oge type of

ereo I soners
isomerista @eisie of o MsTe hREso Ak BaHERS 6% aFidRrlion of pape salts whrein the

counteribm & loBHaMohcHRITRHP BRI Kbt bNGIlyEPs, @r tbanic daeexhlyple, Mif-tartrate or
DL i sonmerism and m xtures of one or nore thereof. Al so
-argifing-| yded are acid addition or base salts wherein the
Tooprageet inventiorsinaystels el bhaymaesiutioadly adceptalé ispigPpigally faeladicagpounds of
formula %{wll\eré Y Shd ¥t mdPE atbRS 8F8 rEpladel by €% @ARIhBvind ke b@hé &13InR rAmber, but an

I Nl ne.
atomic mass or mass number different from the atomic mass or mass number usually found in nature.



The present invention includes all pharmaceutically

acceptabl e i sotopically-Iabelled conpounds of fornula
wORdoowhae7e¢i N one or nore atons are replaced byParaB®06/000519

havi ng the sanme atom c nurber, but an atom c mass or

mass nunber different fromthe atom c nmass or nmass

nunber u [y f dinn . EX I f i, .

ExaT RGP AR B PO I OTBANBR AES BrerRE nouge fotopes of
hydrogeni §U¢R S PHoandi*Hdate, sustheoPes *@andij@lrcbigare, suwheh *&s figedng aych as “°F,
iodi CqrQPs has@iN ARC5 ey e Guck B 061 M6 and ¥6hphosphorus,
lodine, 8555%6%3?&Il’u@tbiagne’,%csuch as 18F, chjaedl ne such as 123i" P
such as “Fhandisaphur, gjop2®gén, such as 13N and 15N, oxygen, such

Ceft&in kofpicalyi4bemsactomB&ndi b pinty Wsfor eaaipleatioEARor@maling a
radioactiv%g%'qgolg?%:%% ﬁsge?J? PZE?%‘)’%?% %Hsh%g ﬂségé g&gipﬂétfbﬁltshg%lgé\*ﬂg lréo‘?cgctive isotopes
tritium, 1.6 frd.cing oarhen- iy - ' 1Cadliecagichiory sy @E@ES PPES], 8 ¥fe|of fhgir ease of
incorpora@bEhaABsH Gheafidlisetediion. t i ssue distribution studies. The

adi oactive isotopes triti I - - ;
sup 8Tk e Rut i ptibiR: ey B0 Bt
advantages esultig frdmegreateraaeiatsfic $taRIBY. fRseAaMRIM INgrRASSCHIA HiyO helbliigorgpduced
dosage rédi(‘gﬂrtgrg%r?tﬁ Bind i§é’r§§ HS&IHE br‘éfén*g%i ;H"srogr%az‘i/r%?ﬁs_tén‘&ﬁ op Z S es ;JIC h as
Subdn o8 SR GRS YL e rhet ABB 1 & SPABI FrEyn Postror
Emissionf Topogexag (P EeT,) siudies Dasehinimg substeatdecéptdriobeupancyr educed
Is Sgﬁﬁgﬁlaf)&é’d'ﬂoﬁﬁmg St fofhlih (NERR §etbRly BE plRp£EEEY &vérifional techniques

me ¢l rcunstances. Substitution vvlth(i%o%ltrc“i ,
known togfgsierskiliRyl In €16(38|968Y PraRRERPSANAIPYRUS 19 Bipse daERSORR i "IRRECOTRAY N
Exampleb@ndiB@parhtidng ushasart appropEate siopieallfaqpmipd agsigynté PERce of the non-labeled

' xam ni ng substrate receptor occupancy.
reagent %é%@lg&fegfgﬁﬁ@oel abel ed conpounds of formul a‘H‘SiIS) capn ..
Allgé fhercampounBofsheipamuiai RN 8 RiFeAEr Bl PosedHe FEYRA B\ general

me’thodstp@esbﬁt@di Belk bil Byaiek dpacitidi@eiibds describgd priccBesptes apaioogudthe

to those scr L
repre S S e B P XA 5y s o
one or mogeRjdhese pqop\esgepsd@rgor@garip% eﬁ@ﬁpqugg%pféqnw@é@,é@]gd ition to any novel
intermeditfi@\isedbiinenpl oyed. Al of the conpounds of the

formula (1) can be prepared by the procedures

described in the general nethods presented bel ow or by
GeneraliSyathepieci fi ¢ net hods described in the Exanpl es section

afid doRBolPlus BAh& breSdrs int&rkioh @fay b8 brePired Bk vty of processes well known

.modi fications ereof . The present inventjon . al

for the PEREBISHL SETPUAY GHE W B FETTE thieun 5Bt eigud Pgpocs 4 w1
PTIRAallowing Mdids @ BRdB Nidstratd thé preparkaion(df fompaandedd fdrmola (. dethods C

novel inter ' _therein. General

through g{}#rﬁtg\éﬁ'espr aéa?'féggnﬁ}é‘ﬁ%‘%g”tgﬁ%g ﬁ{g’elg'pr esent invention nma .
biénlggseqitarsige ngicated.dt i Bt-yR of gt &é‘és%@§h%\@f'?w'%wm°?%¥re as defined

above. tHaGed GRASRAI %‘Bu;ﬂf aL @R ORIBEf mbisSa hydpsy, damoxeraamihe@protecting

e

R S e e

Groups infOrganin@wthesis edited by 'ﬁqw.&;‘urgqn)e_et Wﬂm@@ile@&\ﬁﬂn@d@wn All starting materials

in the fd&&\{/iH&bér%?eﬁ sfritfes®y ;ﬁﬁgb@&twrﬁﬂe@fallw Afall kS orl dbtefried®s}icah@Bitional methods -
niess _otnerw se | ndjca , ) .

w6 op P TAA G REE HEUE St & L o Siyoin: fh; dosnsson

N et al.,tAtaCHew. Scarat SevgBgtagdp2s, 226 Rebertsohddayidiifet @, J. Hedtden., 1986, 29,

1832; QD%(Iffjcrhf)?é(org%:ﬁétl%?,xé'yn%sié‘,%Q@ 3B{ PR HiBGotFRWPwWMIEH &8 incSrporated herein
sel ected”fromtypi cal hydroxy, carboxy or

by referefigPho- pr ot ecti ng groups described in Protective G oups
in Organic Synthesis edited by T W G eene et al.

M (q:ohn Wley & Sons, 1999). Al starting materials in

ethod . .

e follow ng general syntheses may be commercially

avais udiiates e pogresstipreef qswpewwﬁehfpmﬁﬁa@)- net hods known to
those skilled in the art, such as Howard, Harry R et
al., J. Med. Chem:, 1996, 39, 143; Joensson,




N et ai., Acta Chem Scand Ser. B, 1974, 28, 225;

Robertson, David Wet al., J. Med Chem, 1986, 29,
waeaewoQral 1 i ch, George J et al., Synthesis, 190B1B38d000519

and the disclosures of whdch are incorporated herein

by references. Method A This illustrates the

preparati on of conpounds of fornula (I).Reaction

Reaction Sehempethyp A st ePAL In Reaction Scheme A, R5a is R5 as
defi ned above or a group of fornmula - ,gMherein R6
i 8 a carboxy-pretpati ng group. The teRm,
; o %oxy protecting groug", as used h rmmni tses
R tecting gr oup capabl e of ingcl ed
cal msswg as hydrogen R3hydr ol ysi s,
Isct rol ysi hotlol ysi s, and such Rr? ()
boxy-protectin mﬁJs are described in Protective

Groups in Organi diiBynthesis edited by T.W G eene
%actlén‘]@ﬂgmxw I?yls‘%{sggaéhne&g&%)a ord XlBU&@f'formula -COOR®, wherein R%is a
car boxy- prot ecting groups include, "but are not l'inited
carboxy-pretectipgOFRpP, et hyl , f-butyl, methoxymet hyl,
Ihe tedmt ‘Tchmbiywr@@dnhg’|grouberazylsed derphesigrhlmlatst&ydotectmg group capable of

being cle?\heg%g cné{mlgal n'}{aall’gs %uc*ﬂlé% X{«ﬂ{)gﬁﬁfﬂ%‘ é %ké)flkm?'ggcl%l)ls)élor plgtolysus and such

groups
carboxy- ;gp’r@ptmggy_oupﬁalpﬁpg:ngq p,Pr 95 .-..:3 PSR Oxdanis SymResis edf %drt?ﬁﬁ W. Greene

etal. JOM Wllé{f & Bbr% PIRS Tdical BarBdXyipiledtify roadnichdie Dyt are not limited to: methyl,

ethyl, tbl&t tﬁ #hypg?ﬁl}pch%(ci%ﬁ“?%'ﬁkﬁ S%h%gmﬁﬂaﬁtrﬁ #%Is%ttlﬂuﬁlllaﬁnethylsnyl

and allyl. (Ofrtt)esesrocmm’emty:la Ayl 9 rasthyl isasgferresk can be prepared
step A1 according to the Methods C and D set forth below. The

conpound la (111).can be prepar c '

TR e S B P BPEBATHRILNS b v
carbonylation nailthey camubupe ef Brraik yil)efithetbe eampeiing it fpsmelaie T compound of
formula ﬁPL‘ ¥§rﬂrtnerfc£|'\%v§ndb% dP CarPsd ﬂré&%oeefccdr&ﬁé fol thd Mé’(ﬂod&m 4D set forth below.

0 | v 0 t hat
e b S8 ok RGP U el

i Theobactsh ianehmiigdndiptefaally efestedlinibe peage:npfssolvant Theagsis no particular
restrlctloh%{]s{ﬁ) atﬁ?étcﬁ%e S(ﬁ?/%am t?eserg{)loﬁédl' bRbkss &al ¥ 8BS fo |a8\¢drééd§fect on the

re not enat ed h%ﬂroc rbons,

reacton g ogAPG GHBNFRLAS NSt RIoaT SEOTVR e o b [P LS 1 xamples o
suitable 86ltknls Rclddie; MuDaeeaiohiniesd tar laiegehated yhiromeobs rsich s dithlagmethane,

chlorofo%x n{aﬁ&lﬁ te{ %Jh%ﬁ@ee aﬂ@q i‘él&ﬁl?@&ﬁﬁ\%n%ronﬂt E‘q{y§mce§l§’c§@ §l§ch as benzene,

et r anydr of ur an
tluene icopERRENZaTAotEFTP (8" 5% 9@%V‘a9§h%/d"ﬁ9pfmyh~‘étf'%’ ieffﬂ?yﬂﬁmf%a”d dioxane;

and anﬁﬂé@ Lducﬂa-/ aéjIMMdﬂﬁ(étmah&mldée an@f Mmamthsladzemmdes Of these solvents,

dichloro tﬁ | err @ne is preferred. There i.s |likew se no
ichloronaens ﬁPg Festriction on the nature of the

cHreloin fikeadserng pagjewiargestyistien oruiAel N2k ot e B@'ﬁ%yg’tt"i‘%i?eﬁﬁé‘ﬁ?d and any
carbonyfa by cdhssshy lﬁbeﬂ Qrafebbt@ﬁ§ obhist theSmby PQuanpye @sidetidre, IEgamples of

such ceﬁ?%\ylaw a%an gngdehstfu areS ucp d%ﬁédb ?onyAn rﬁ@;& @ggg}{/ac”UW such as N,N*-
carbonyldimidezta V@I}sm:lthangfoNname sugtaragdnwm‘pm@ﬂwa)b@r@orm@ﬁ 9nd 4-nitrophenyl

chlorofoﬁxliﬁéé) ruﬂiaoéﬁmﬁ&o%{éﬁ@ @‘Sthés@ @ﬁﬂr&ﬂw@ﬁ@bﬁ&(ﬂofoﬁhﬁt@fs@?&érmt e

4-ni t rophe

Thepf?é‘gt@)é‘n‘@n t@j{g plﬁ(ées 8ver 4?1 Wfdga Bq.?eﬂ{/}en@ﬁra o5t 8P%tee preglse reaction

temperapuie fserdt ediicalloethe wettioonT leaprefeake rqabtiondempeatus will depend upon such
factors %satﬂg %a\%{ quﬂy%l\?etnp ahe theasﬂ lrﬁgﬂ%a’@{] §'F§ﬁ/e{‘/<§a|ﬁtg'eﬁ?é?'al it is convenient to

ure 1s not crit e i nventi aon,

carry o%,ﬂ@g Eepetion qt@a*@mpﬁﬁtufeeﬂtﬂm?iﬁﬁ% OviF 119 at&f’é’bémou.'p-'bent'@ﬁ {gfluired for the
reactionf A&} QIE(S v@@ vidly, mapantiag @h mdrg factbréendtabhathe redutiors temterange and the

nature ormhe sta ng makbl\/\fgva% solbé}]t %%%K/@d Hothevér prg\ﬂ&\éelnétetné réaetlon is effected

under the preferred conditions outlined above, a period of from about 5 minutes to about 24 hours will



carry out the reaction at a tenperature of from about
OC to about 1000C. The tine required for the reaction
woayeavervary w del y, dependi ng on nmany fact oP€T/1B2006/000519
notably the reaction tenpgrature and the nature of the
starting materials and sol vent enpl oyed. However,
provided that the reaction is effected under the
usually s\icef er r ed condi tions outlined above, a period of from
ahpeltash wibrIR 2B atho@h:Oimtmrﬂaﬁ—@@OR% thei deprgtagtidnl rgactiorf Wil éndlow to yield
a carboxx{ ﬂoﬁ;p his ??a%né{m@ %Sscﬁééd th Setdi T’W (Q'Eerfeoétwl Fﬂoté@ﬁ%r&ps in Organic

I on reaction w
Syntnesis; 36165y (0Bl 1o IRFIOSUPRBCHIBHA? godRaEr bBE N Hea Thg following
exemplifids ¥y l@l eRRBor8hvoling iy @becting yeut-butps i n Or gani c

i%gd?pﬁ 8?‘}'88?8%? o&nﬁ%hor&r%l&gagyj pre?e?%lﬁéﬁ%&%@@%@?r {gncé/\&'sﬁlbent There is

er el ng
no particéxraegpliction estha nayis & dle sobade bmemploxsryirAddadiaat it has no'adverse effect

on the rédcBErE6T hBFefcRtdPinfonat tanti -that hiechemssoive abadents aRlekdtad sbse extent.

normal ly a ef era ef fec q h rese
Exampleg gf \f‘@'rﬁb}g ’f‘ﬂ\é‘?ngg fngluﬂ%hbﬁiraﬁ &ch E{P'gr etg’t &ll @ &gﬁeﬁoﬁ)afoh%ons such as
dichloronmeitane echixfrofpine cailon dettachieride eand riA-digideroetprnsy Rk arofptig hydgocarbons,
such as 6&%%&%%%@9(@%%.&%%% 03] tﬁe@@sdl\%%t hé%geﬁéte& hRirdca e drs preferred

e e 3T N e
restrictiotd dh thaer eaturetof thierdctds diséd :anth ahy geich aoremorly d$@dar¢ﬁ§h@s of fhistype may
equally b%%égdlﬁ%!e % Fe@ P& ch GBHOROLAY, But é?@ﬁ&(mwlté@for Q&J‘J chh @8 hydrochloric

oroet hane; and aronat
acid, acegi¢)agd @?'Lﬁ@ﬁ%ﬁ’@c agiypr feijygroaiic AfiY: r%ﬁ@ﬁ? éﬂfﬁmef etig ﬁ%gg preferred.
STk \deprotectidhaeagien atag de ydied oairib drespreseeceoief @rlicadcaveheger. There is
likewise ﬂ? Bgrﬁéu‘?acrtr%s?rﬂ:ﬁrﬁ@aﬂ:rh'e% urel'iof‘%ﬁer Fahes) Qienbdt Js&? aRf 8SFRARal scavenger

ew se no partrcul ar
commonlyaised indeacipnson tinyPhmey,puatyf be Yogd aefed'éxﬁﬂwa of she ragiigp! scavengers
include, ®CH Sre CRINIRMEY td4S @MBr,i dimétRAlibdes 00 {CH;0Hg Sily.pef thege, (CHiCH,)sSIH is
¢ iqually be used here. Exanples of such acids include,
Prele™®%ut are not linmited to: acids, such as h¥drochloric _
abfiectieptotastiorcreaetion cgp fasp wiAR QYA FPoMFe rafigp @ imperatures, and the precise

reaction tténhﬁeréﬂﬂé thﬁéalaﬁ it invShtidn BReprefefred rdaetl'o@aaerbdrmumcmlddepend upon
such facg;us[ éjs tlhe reee}rﬁrérg P@% aﬁ eg? %r[mo ti'nlg (s:ﬁal %g[a%ﬁgﬂg 'I—%Q/e@ym Q,ﬁn |t |é @o‘rilvenrent o

scaven
carry out itHeenaaien rabariammrawremf ffoéfswqut:ﬂlcbﬁ) ehout %@ “Gal tfr @“?erq“'red for the

reactlontrné?y éfl&)d{/érﬁlwro%@aw@ﬁ&&hg bR Qﬁany&é@or@,nr}btafb@dlhé abacEGaw@ipgRkure and the
use

nature qjglgost% %maﬁﬂﬂﬁﬁf‘%§a}fﬁm gmelﬁyer %!ogSYery rovrcET%ythaque LeaXtronqs effected

under thierptéferekal, cnditiorsraaitiined athdvesi & petiot of frﬂBrabout 5 mmutes to about 24 hours, will

usua"y%ﬂgg_thylsu!fo_><|de or (CH3CH2)3SiH O these,

CH2)3SiH is preferred. The deprotection reaction
can take place over a wi de range of tenperatures, and

MethodtBhe precise reaction tenperature is not critical to
LRSe HAVERL R e REELRREG s bEBRAR, t emper ature wil|
depen upon actors as the nature of the solvent,
and the startlng materials. However, in general, it is
convenient to carry out the reaction at a tenperature
of from about OC to about 100cC. The tinme required for
the reaction may al so vary w dely, depending on many
factors, notably the reaction tenperature and the
nature of the starting materials and sol vent enpl oyed.
However, provided that the reaction is effected under
the preferred conditions outlined above, a period of
fromabout 5 m nutes to about 24 hours, will usually
suffice. Method B This illustrates the preparation of
compounds of fornula (1).Reaction Schene B In Reaction
Schene B, R5a is as defined above; R7 is an
am no-protecting group; Aa is A as defined above or a
Cl-C3 al kyl ene group, said al kyl ene group being
unsubstituted or substituted with 1 to 4



substituents independently selected fromthe group

consisting of a hal ogen atom a Cl1-C4 al kyl group, a
waypadieong279 Cl- C4 al kyl group and a Cl- C2 al koxpCT/IEZo&#00519

al kyl group, wherein 2 df2 said substituents may

optional Iy be taken together with the carbon aton(s)

to forma 3 to 6 nenbered ring; and X is a hal ogen

Reaction $chete B 1ch as an i odi ne atom a chl ori ne atgmor a
boon1neR%ton1 The term "am no-prote&in up", as

| , S|gnlﬁke§1a protecting %?p cap bIe of

I El *ﬂ’ S NH
hy genonS|s : 0] ¥si's or
%0l ysis. and such am no- protect|nnR§roups are

descrjbed in Protective Groups in Organic Synthesis
edi t 84 by T. W Geene et al. (John Wley & Sons,
1999). Typical am no-protectd ng groups include, but
are not limted to, %& A CO-, CH3(C=O -

Erebus vyl di met hyl si Lyl , | di,ph nyIS|IyI
o bogy s @uth ydﬁrbonyl O these
\/@?ouﬁwc\kﬁbuthox catbAnyl is preferred. Step B1 In

t hi% step, the conmpowAd of $ormula (V) is prepared by
Dt he depf¥Pection of the compound of formula (1V),
YmRé‘d&tldTBS’crﬁﬁleFB GFKfal’se@h deffinsd sboaait’ds abyaminomotadihg group; A%is A as

defined ag?vgﬁé? éf EO%IF(yrI]%t gﬁcﬁj?)cée! obaqlﬂllelag 8%@ Bgﬁ%@sﬁ@n&mr substituted with 1 to 4

rom.a
substituctis indanderly sPlgtadfiem (14 grouPTamnEisid s BB HAHOMER hoge plg aroup,
hydroxy ﬂ@ﬁ@{éll@?@roh@ afeh @, c, Rkody. - BY.CcQlgegeustwhalein § Bf stikedbsiitaents may
optlonallyd%%tafeggggegger glq}qmlcgs}g)% g{%ﬁm ﬁ’to 65% a%5[§ 8 n(el’f?r%%d] rbngt Qﬁ X is a halogen

are Incorporated herein
atom such@é en @dioe atoffh e chiofirlecignher aeb(@fﬁﬁﬁ APMes a typi cal nethod

Y Rl ¥8ind-Pr@tclii r%t Sl R uSEdERair, slguhémmabﬂn@rgydup capeble of being

cleaved éf gg%!ﬁgag nlaﬁ?ang O?L{(;TE %eyhﬁwgﬁrgrlyeslf ehaJJ ol SIS e e%ﬁ'&l?s(#s Iop pﬁ(ﬁcﬁy&s and such

amino-proesting igeupoareaiesdrihed mg&rgte@wgﬁrquh@m@gm{fayqﬂ@sg@dlted by T. W. Greene
et al. (JoﬁﬁWnlW & %on@ r1@§é)d%lc§ahé’}ﬁlnd broﬁ@t&g%t@gmm&@ et Are bt Idfilted to, benzyl,

ORI SR TN T

tbuthoxy@hrosmyil. (i lreee gmbpeenbtﬁhomc.drmw is peferred-e not limt ed t o:
hal ogenat ed hydr ocarbons, such as di chl oronet hane,
chl oroform carbon tetrachl oride and
StepB1 1, 2-di chl or oet hane; and al cohols, such as net hanol,
ah hﬁd‘&bp thy epegdahd oﬁepmlnmaﬁ)ldﬂ prapedechiupt the oeprot@ktiontné ¢ compound of

formula @@r Vﬁgﬁ %ab?é ﬁl%B?rﬁé g &arﬂﬁlg tﬁ/ré% @&hod Qﬁn&@@%’i @Jécrhb%d in Method A for

excess ano

ihoprepareiatof TR@PEPRIIIH ek ) 715 BATTRLL SOTRIA I 20 gFPgigeton method
is descnbekbein RBGMBRTON. Glendei 41S [BBrdijveardupany Ogenid SyoiresinHg4-653, (1999)],
the dISCIH%J]r% olf r@{gﬁg%tléc%g%soré%gd ﬁerlé R b%ye?eﬁ%%?ﬁwgqéﬂ%bﬂnﬁ eQ@mHﬁ@sda typical method

such™ aci ut "are not
involvind therprotedting@rouadibagoxysarepnyashydr ochl ori ¢ aci d, or

t'fHe r!aéb%rﬁ@ﬁ@rfrﬂaﬂy At flefelably @SR, in iy dfe@é)ﬁb@f sdlveat Mokré & no particular
restnchqnaoﬁgige agtui ?{‘F}E? ﬁ?ltﬁ’n(tg écg) B%%%Bpfﬁe% groeldgé: %aP \f% ovgdgzﬁse effect on the

recli se reac
reactiontoe thpaeamients énvbisedand thati it Gapalisseler teagenisn gllagst mwsorfﬁw@dent Examples of

suitable EBI@&% nellad, %Pgr'e%t t'llﬁuﬂ&efoahé%@n&\'eb |hy(ﬂ6&1%!ﬂs Uswéﬁ a8 WidRloromethane,

rs as nat ure O star

chlorofopfgyt egrpoR) getraqq&mgg;/ ad 1.4 ﬁgﬂrgiatg?ne, Iatng décogglﬁ,v alf'ﬁ%eﬁi n{eghaﬂg ethanol,
propanof @fri?dpaﬁblbnd beariok @¢ tHeem satent, dlenple et ueferraf. f r om about
OII.')he rch’uo éarﬂe%oog)?1n tFQ?retsbﬁ'E% JF eRisks 8ol rof L ecidi. edetd i9Mkewise no

ependi ng on e
pamculaﬁ aﬁsabilqr\ anEe 'ﬁaéléar@ of Tbﬁ a?'@é‘n‘f?@ﬁ andPeY %%'Fb"%“ﬁ@”l‘ﬁ'&tsﬁ? [0 rggctipnsef this type
may eqSAIR el MBd PR Ex@hpledrntd saer uadd inelogd, ayedre higvienied to: acids, such as
provided that the reaction is effected under the
preferred conditions outlined above, a period of from
about 5 mnutes to about 24 hours, will usually
suffice. Step B2



In this step, the desired conpound of formula (1) is
prepared by the coupling (B2-a) of the conpound of

woanwwver79 V) prepared as described in Step B lrairaBobéienosi9
conmpound of formula (VI)1®&r by the reductive am nation
(BZ b) of the compound of fornmula (V) wth the

npound_of fornul a I B ng wWth the
hydrOCh'Oé‘%ﬁﬁ%lﬁ’ﬁﬂ'ﬂ‘dﬂroﬁc@f"rﬂfﬂd OE“’OFﬁe) h"l%@ﬁ”@%\%?(f'aﬁrefeé'%ﬂ'or mal |y and
Preteacidnl sanethike plaesl over & deprapgent ermpkragodsy end theT pescige reaction
temperatdrg |sn90t%ﬂ{cta| g)utln@ vaﬁt%W"l’ﬁ‘é bifsred réa@ﬁonﬁ@ﬁw?érﬁtu%“ wiilRRpend upon such

; ded
fators anlecrsEe SPOEUNDh A RIS BRCGHS TR Lol dRpge. it s convenient o

carry outltﬁlélﬁﬂabfﬁiﬂ andeinbatturd ofciadm dbss @PO éo pleay 80L°S, The timeasquired for the

reaction ’B'ﬂ¥ Slgo vawovﬁ{&? de@?ﬁ?mg oeﬁsmgrﬁ f%blt'orsag{)}%’@g',r V@Q&tén 'tQ‘ﬁ elflg@e and the

hal’ogenat ocar bons, such
nature ofzie diaghy oratatiels R solven| eomiveR. ovweseroRAvidest thaichp dpaciien is effected

under théPeiefred caHARBAOSLAREN AP&ie, 8pBRdSef fdhCaboatss RindtebYd aledunes hours, wil
|sopropyl ether, tetrahydrofuran and di oxane;
®hes, such as L/ nmet hyl nor phol i ne, triethyl am ne,
tripr opyI am ne, tributylam ne, diisopropylethylam ne,
step B2 di cycl Ohexy:r?g} ngl né/ net hyI pi peri di ne,

M/FWSOFJ‘F% ‘ﬁ%ﬂ?ﬁ"ﬁaucﬁ@”i"% /formu%teg)hlylpé%a he goN)IlRE (B2-a) of the
compoundicé fdryiliaiv)despasddchs algpctibsed instiethBawith the compound of formula (VI) or by the
reductlveé'n rlraLlomEﬂEbt PVthe OS5 RIEhA6: rfhialil) \Mh tHé EBRAJOVhASTRSAtIad@H).

I et hyl f or mam de or
B2-a) coupll eferred. The reaction is

aae Ifeaetibnosmornnlllytaln& prfestndeced inghdrrseencd dfspentsThere is no particular

restrlctloe oh“:ﬁ% ﬁ'aFT‘urQQ)f ﬁ%@o’h%”tl 8/bef @rﬁﬁl&e@t b@ﬁdé&ﬁh&th?hi@ﬁdj E\@ve%fe effect on the

use base ‘conmonl SI» I n react E

reaction @'f th? Fﬁaée’ttilkﬁé‘)“f?ﬂ)ﬁ”@éﬁ?éft |cgn igsqeBrg7a Bt ‘i%?'atﬁﬁP@§ eétlent xamples of
suitable SeNERtsDiaGER, bitCdrei@ey, linfitet! tar iealagetatéd hydtcte:drbbns, sach aggichloromethane,
chloroforf’nlr,'I %arb&w%e}‘éch@&&glhdm %—%[391 o@ﬁwane 't Fshguc"f\rﬂsrb?ethyl ether dusopropyl ether,

am ne 1 SO am ne
tetrahydrgiucesnc |a@q‘] eiqxp@ﬁn #nainey, / sqq.gt ﬁsy|Ibmﬂf@ylmaqpﬁ@me,pgyﬁtra'ra‘%ne tripropylamine,
trlbutylarﬁm@)drsfo@}obﬂétﬁﬂwme djﬁdyaohe&ylﬁmine e methylpiperidine, N-methylpyrrolidine, pyridine,

4- pyrrglld&ma)(rlka{nebU{W\f%1 %%tﬁhqllﬁ? lpz)gnrcld ‘RI' dgﬂ'\lylamrne and amides, such as
N,N-dim¢thylfofmatiigeet lapd anM.Nrdinet qupe@;mq‘ﬁ etcpfy| Hepe | né’N dimsthylformamide  or
Nmethy%&ﬁ@@ﬁb @rdigted. 3. 0] non- 5-ene (DBN)

1Tlf§ rsqlcgcirgg IF%%}{%(J od.% tl)z‘e ;%}E%ﬁltae:% a}) Mg\mse RO [Partlcula{ relstrlcnon on
the natuteyad tHedbmse ussdcéndzany Iba$dw¢anrm¢Wdlse@|@ ree@w%%%w may ganglly be used

here. EQQ@E‘I@§bpmchmgésdlﬁclud@@ulaéﬂéq{ot lifBddath: @ahikesisders as dk&h@Sorpholine,
I um met hoxj sodi um et h

triethylarping, af'mr?v&@medﬂgwwé@ee o ﬁy@wg}e‘)@?ygf?ﬁ?@(mmé”e Nemethylpiperidine,
pyridine p#4-@frediidiechyridine piedid, | B, N-amnettfajleelnpbpam@ne;\ﬁ@@ digt-bptytiet-methylpyridine,

quinolinc{,angﬁ\l  QbnelhGiaRfeat uﬁ%let%%@e RIseCi &@zaﬁ@ﬁﬁ[ct ©0jnon-5-ene  (DBN),
emperatureé i s not crltlca t he inven

1,4-diazghieyplgir2eodaos c (BT effiser RO ABiete T (T, el metl

hydrides, aghas Stlhaﬁn Hytrlensddurrenyafidd drel pl:etaalssmmhydrlaetchnﬁ hisalsmetetdlitpyides, such
mat erj a v S &0 | 808 i Riethvi

as SOdILém pethom t%@“ﬁe%@?maeﬂ %{H&%ﬁ?\etbdetéxgeure {)ﬁ}é&nroﬁépa{ Fglue ylamine is

preferre@C to about 1200C. The time required for the reaction

e ﬂa'a&%nVcﬁhMaw platey ovéﬂ&p&ﬁﬁi faage0tf fempyrafuds! and the precise reaction

temperag.?%ﬁ c% 5”"*‘?8'( t8r ﬁcfnlggn 'ﬁ Ll oeI rg’rtetileoe re%F\%n t%ﬁ&%é)tweew f?fdeggé?ﬁ upon such
factors g hwinehech df Hizet saiveet, cah e mﬂrmemetﬁﬁ%&: WeYandie gendra, it is convenient to

carry OLFPrtﬁef %55’(%9 & %r\gﬂnbér%% &Utdrt B8t @b@&bﬁabo@t HJ@ICOﬁhéJflmé lr&tiired for the
mnutes to %bout 48

reactlonsrm»f ﬁ'e%var( pAdely) dersRbing (20 dMa ﬁﬁrso?vg"a%@e f%%?@%{ ? ffpRegature and the
normal |y and preferably effected in the presence of
solvent. There is no particular restriction on the
nature of the solvent to be enployed, provided that it
has no adverse effect on the reaction or the reagents
i nvol ved and that it can di ssol ve reagents, at | east

a o .. p— Y

usually s



suitabl e solvents include, but are not limted to:

hal ogenat ed hydr ocarbons, such as di chl oronet hane,
wohbmroeéo9 m carbon tetrachl ori de and PCT/IB2006/000519

1, 2-di chl oroet hane; ethet4, such as diethyl ether,

di i sopropyl ether, dinethoxyethane, tetrahydrofuran
v o s B Sk B S B Gl o SR o = teces
under thevartferred Gndtiheseutimed wbovesa phdddog dreat #wuhy thinvitesrid ahet dBeours will
usuall &igferred The reaction is carried out in the presence

y suffjc
a reducing reagent. There is |ikew se no particul ar

(B2-b) requstiveraminatighi on t he nature of the reducing reagents

TR actAdh r&)ﬂyallyedwcriei@gabry@ﬂgﬁéﬂ in trermesehge af seldent.(There is no particular
restrictlortcsr? teI n%t thter%ql?/er]itﬁg Be r@%l ?rJ)\Xdqu é‘ﬁter‘#asr}%r &dverse effect on the

|nc ude, are not
reaction qrijtig meggpqtsolnvcg\@g iaptihebit %W?ﬁobfé reaggipls, Lﬁtﬁeast to some extent. Examples of

suitable SoYBRE RVILABY Bliti e nGNiehits® el: tenobériatezicyaropdmsrah yathi abedicH¥romethane,
chloroforrau%?ﬁtfqutgt?d #ﬂ%{n %et g Idafj% |8I2ﬁgroé:}r1anty g{hggesdcﬁ a8 g%ﬁhg/r 5tﬁ% d||-£grﬁ'opyl ether,

cing reagen
dimethoxyasizanie] t@tnahvsl@flmrwd@@r@emﬂ@réio% suge B%Wéihﬁ@?' @Fhaﬁ%irWOPa”OI 2-propanol

and butaﬁo@fa%&fc%c%dnmw’r GifiGesk 8@Gdrie) Halb@a‘ﬁﬁ@ﬂ aifdjédérb@ﬂd aflelpeeferred.
n ure. o

REAPEIOP 1t ek HEm RET O Pl Py e Ui Brp By yparicer
restrictiorc omdhiet nadurs ,of dhecleduningalkcagenisi wagh.eqid arytredichHip rgage@t g)n@jf\only used in
reac’uonstolf1 ﬁnsr tf@é’fﬂéﬁ&qu&lﬁ%%&d bfe.t EambiRE bi Ja6h Fé@&cﬁ{g‘ rahgent ihélude, but are not

fice action ca

imied to @R SRGEYEFS. SHNE, SEGRBEIIINE o PB AT CaCP BRI gije: Of these
sodium tiizeaipeybatdhydride $s preferred. iThe qedntityof tHegedusing medgent. reqUired for the reaction
may aIsoWan\ﬁiﬁélf Ee‘:ﬁﬁ@b bR %ah?&gt%Fsahé’tétﬁy %lréacﬁ&p@ﬂger%%na Wkdnature of the

nature t he sol vent g
saring g §SM P GEBEYSS. FPVYBNRLNS aPEich S SBFGR e pieged doncitons,
a chemic@bdglivalontiratiolte 1 teBcftiherad@ingaedgenyie tratstaring ofiatdriabwill apaiy suffice.

T%QQez%c?or?QgHttakgop%ﬁeT&gr E'me r H'qugnéé?étukg'earfdeﬁﬁtdréﬁ"se reaction

I Nng on many factors
temperatyiest Iampycrttlﬁ@ tp é’?fc*t“Y%KO’I é ﬁﬁ@feé%r[ﬂdere%ﬁﬁ'a” idpefdire il gapeph gpon sueh
factors a8 i@y hdtig dﬁ&fe&iolv@htSamde Sﬁhmg miate@RR| Hywesler, Hoyenee,, it is convenient to
carry ougﬂlgfr%e}cfcgrataha ?aéuﬁg %g i :lgé% E(%Eetgta%gut%d@ r'lamteht?ne reqmred for the
reaction giay pisosvaty M’!ﬂeb’sd‘ftpgmhﬂtﬂ)m MRAY FRSAATS ”OWPWI" %Iéqggqlqnytemperature and the

nature of e fdidihg ﬁwé‘teﬁah‘ﬁarﬁiﬁ&ﬁle%@rhﬁoﬁaaHb\ﬁe\@r @I"cﬁwpd @fat frer lwdtian is effected
under th?,Péq% reg cggc‘i tbogﬁyelér?etgﬁ%to{/eor% eDre?@% yt fo OrTrl_] er)r%Jt SBrgJ‘nthé)s\rA{o a%aut 24 hours, will
usually sufficer t he sane conditions as described in Step A1 of

V& tHeQd s whdve kg &oﬂ_d"d)ff’rorfnhlau%b’cﬂf 86 tdprotidtienRaaloh i feifow to yield
a carboxp@g}éjgundsrggﬁlgﬁg\ange B l?chLgR egrtééfaosgﬁ Sccirznﬁﬁﬁo&s Sg If]%scnged in Step A1 of

Method Aar ef erably nmethyl or ethyl; and X is as defined above.
Step C1 In this step, the conpound of formula (X) is
prepared by coupling (Cl-a) of the conmpound of formula
(M11) and the compound of fornmula (1X) followed by

Memoddecarboxylatlon (Cl b) of the resulting conpound. The

npound of formula
i&;ﬁ%ﬂﬁeg &nggipagﬂf&ﬂ?éhﬁg) coupling wth
the conpound of fornula (VIl'l) The reaction is
normal Iy and preferably effected in the presence of
solvent. There is no particular restriction on the
nature of the solvent to be enployed, provided that it
has no adverse effect on the



reaction or the reagents involved and that it can
di ssol ve reagents, at |east to sone extent. Exanples
wohoswweabl e sol vents include: ethers, such aspdiraBivgé/ 000519
et her, diisopropyl etherl5tetrahydrofuran and di oxane;
am des, such as formam de, L/, L/-dinethylformam de,
L/, L/- dlnethylacetanrde and hexanethylphosphorlc
ReacliquiSchgpede-  and sul f oxi des, such as di met hyl sul foxide

and sul folane. O these solvents
Kogli net hy$teu®t oxi de erred. SHeC?eact | NO,
R—f/jrled out_rn—L%eapre% cegl o Hbase—~$here>|éq?f:ti;<coﬁﬁ
e se no g@@ﬁ cuI ar restr ctlon on Rhexnature oOfge~"Sg3

t he Bm es us QQan any base Eonnnnly wsed in ()
reactiGns of this type may é& ally be used here.

Exanpl es of such bases include: alkali netal hydrides,
such as |ithium hydride, sodium hydride and potassi um
step cydride;- al kal iHmetal al koxi des, such as sodi um
nethoxi de, F4m et hoxi de and potassi um t - but oxi de;
al kal i rﬁ&%fjﬁgzbﬁﬂates, such as lithium carbonate,
sodi um car bohat 8" /nd pot assi um car bonate; and al kal
metal ami des, &Heh as Iithiunranide sodi um am de,

o sl i1 L4e, assi .

o PESDPE s e, L Geb ko PE s el for BRY PR Bl etinec
above. b|s(tr|nethyIS|IyI)an1de and pot assi um
StegC1bis(trinethylsilyl)am'de O these, sodiunrhydride IS

referred The re on . c t ake ce 0 i

P ESBr. o BRI P e B0 it B B PL BoPUEE (Tt o re compouna o
formula {\aitypeedathe roempsurmodf fomiula (¥ fotlayvedhizy devaéqqrylailnn (Fhb) of the resulting
compourglr ?r'ﬁe%'h%@uﬁ ﬂ%rhgl@ (‘Plﬁ)rﬁ?\@ i dohfolMd df (AR08 (St &R @bmSEcRIly available.

ors as t he nat ure the solvent, and the starting
Cl-a)c b ral, it is convenient to
Claiérreacmﬁ is hbl@aﬂ;eamtprejeralay eféected m'pree ateseree of solveoinT kenwigno particular
restnctrog%gq‘m% Ratﬂrkeo&tthggg\%nt o Eﬂnﬂgyerdeﬂrlé\nﬁ@djthfapﬁ hbdGo ra@@é?ié Sftct on the

SO var pendi ng on nmany factor les of
reaction g am@eﬂfﬁ@vr)'é%%wdd att'téﬁfsérsa?'rﬁfea%ﬁﬁ'& e¥jeashia 3P exfent. fgameles o
suitable S61@dntd RGJudERtetietsa lstchaddddistnyi \eeat, diisptapyleeiherHetnghyaiofuran and dioxane;

amides, Quc% sqgr% rnho‘fj‘et Qfl\?&meﬁa rtriﬂﬂdé Slvﬁfdfn?e‘fﬁy?agetgrlr\@@ran& né‘xapethylphosphorrc

fererred coh peri od
tiamideiabedt SuoNHeRL 85Nt @SakslénuﬁthVMSleB&'F’% 20 | Pullelap yOf these  solvents,
NNdm&uﬁéuuaﬁde re@aeferredecar boxyl ation The reaction is

gﬂ]e\;g?ﬁtré{n '?ﬁ%rf gcﬁ 8 t(ienrt s %f ];gflcatabreage g‘@teFe*?& kB&v%é ﬁg Bﬁh&ﬁar restriction on

the natureadf thedbasgs usied, %@lamemsetcemmenlre Hysddyy eagctiops efvth'e @@emateqr%”y be used
here. F.h(@ﬁrpl@@ o8B b3S Lhigft alRAi rhél@l r’fyﬁﬁstl §Uth @ lithilen hﬁilw@n;bﬁlum hydrrde

ot e 0y R o S50 T GROER R oS s possom
t-butoxidet fatkals , mejaic barbenatiisestgnl aetlithéum caibosaipr egsim e@pfpepate and potassium

carbona# Lhh@ RN Hi %ﬂud%@ dSLQh %aﬂﬁum %mldée§0d|l§ih| GhhidS potassium amide, lithium
ormamde, L/,L/- nethy

avoprony] TRe OARSE HY RSB b o ATRELTY PRB NP Pg(rimetnyamic
and potatsélummst(iﬁmemwdrlysmiﬁex)fd@se, sedigh hpdridd ismeefarydd. sul f oxi de
Lf%?e%éﬁo?r' keoep#a LOes& S UeRhe of tem{geratures and the precrse reaction

? oxi dejs preferred, The reactle
temperaEe Bacs@nical e e (fveatioRc BneofreiRrech reartian tHEPSAY At gpend upon such
factors d9"RE @ra’duﬁel ﬂﬁhfadélt'én@ Whatha @&ting oateodls. dHowehe, inajkoderal, dfis convenient to
t.a al.l de o ' i .
carry oukgme rgevérog eat gf Eeratgre cﬁ fr%mfeengfﬂ)o%gg %\5{)@2?9%?3%% tt)rrr?g I?@q?.nred for the
reactiongrayenise vy avige!e slepgndingtoal manyl faglersi ARRRi e TPRAtIAR {Rfpperature and the

nature &fhi'(rjé)&hr@ﬁg n{é@atrlaﬁsdnbl BoléHt Qefrip ed. SHbWeUem p‘rb‘hdeI &t 1aé Geaction is effected
sodiumi1 O

under Th?l‘%ef?ré%?c‘fqng'ﬂo'@aW Ip%csngolge a C%er|8€§? fC om g?(? hﬂr?]nupes% atgoru‘tag4 hours, will

tenperatures, and the precise reactlon tenperature 'S
not critical to the invention. The preferred reaction
tenperature will depend upon such factors as the
nature of the solvent, and the starting materials.
However, in general, it is convenient to



carry out the reaction at a tenperature of from about
500C to about 2000C. The tinme required for the
woeeamtove19 may al so vary wi dely, dependi ng on nRAy/1B2006/000519
factors, notably the reatéi on tenperature and the
nature of the starting materials and sol vent enpl oyed.
However, provided that the reaction is effected under
usually sffigg. pr eferred conditions outlined above, a period of
(Ci-b)dedditwxylataut 10 mi nutes to about 24 hours, will usually
Jfﬁf e%gtlon% %rr%lyla{?]dt;?ifﬁraﬁlyee?fect&h% nﬂ}}@é@ﬁge Q)f SEI%W Hre is no

ion of e comp oun
pamcularfr@eﬂrmpraor(txy hateP! 150l BT SoRRIEP Y RRIRR 4 AR e Gpgiverse efecton
the reactl% oNhe Tdagert€MOdIVRIn Shah b cardissyiva rehgprite foat fea il ty s@fid edentdExamples

of swtabIF 39{/%%015? ge: et?\grs sucﬁ %% Yeth tyI eithetp %ﬁ.?og'rq?;yﬁé?hé?%ﬁ%@&%ﬁﬁan and dioxane;

on the nature
amides, siep ko fparamige.d\ Ndkseethyiammamiden Hd\-dig etareesiaaideaidhaxapefhylphosphoric

triamide; t Rfd @@ﬁ)&l’d@é" %Dcﬂ hgs 1 gR@dRt Ssulidktel vad asudoléiat Oft tteaé solvents,

ve.re at |l east to sone extent. Exanples
NNd'm%tfy?Sé'lﬁxfdﬁtﬁ‘ga%H? ents include: ethers, such as di et hyl

Ghhaegctich isseifrotegyin tes hrssence of mesia) dieideu pach Waied Tietsx ree, particular

restnctlor‘?‘?ﬂ @%?a’ﬁuﬁé"e(? @heﬁxﬁe’t@xﬂaﬂ@é"ﬂo@@ aemlp(oyéd pﬁ)l\nﬂai el if RS TRIEdErse effect on the

. S0 o2t g B g v,
sodium chlptldesandfsodiiam dadidef Ot thesedittgum ghdmmids js preferred.
I=|‘[hle Lréacﬂbﬁ‘%&# ?l’elkfe IRAE ol Figd rrﬁfg@ rdt Qé’mpeﬂ\ﬁre& e@ﬁ)t {h@Mprédise reaction

arrie presence of
tempera e dBPLE TR a1 PHETFET TS o, B3 o IS e g lkcegpnd upon such
factors dshiee hasesf teediveatndndiaty stetmhg neosaBnHywaiee dn peneral, it is convenient to

carry ou{zﬁg%a}cﬁaﬁs at® teﬁ'@{f% trd B?fr&ﬁ%f)&g Wgid % %UPWC hﬁ(ee’nme reqwred for the

ases 1 nc i netal
reaction SYRYIAIGRSVArY wrﬁi@lymiwawn@en megyY if%ﬁﬂf?nmawéh%\ﬁ?fcmf{t&%ﬁawe and the
nature oAl dihirig Atk amémenﬂbﬂﬁﬂuyedesowms Ipraavies oiakit thm reaction is effected

under thg}%%(egei?red cohdltlogg oHt e%t 8\)/% d ﬁ'cﬁ:do ﬁwaa%ﬁhtu'm thin@ed RXApdEY 24 nours, wil

metal™ car ona i thium carbonate,
usually sgitiigg. um car bonat e and pot aSSI um car bonate; al kali netal

step ce@m des, such as |ithium am de, sodium anmi de, potassium

aﬁp |@%i}?%£‘ﬂh€l}0§ﬁog@ ofgcgr B ré(lej%‘.nﬂr%r:)%lr'eé:igo I ?Kglséﬁ Jgj'mf the cohmpound of formula
(X) with thie sompaurres ¢fyjoraiulayi )@aﬁdd% Yand pot assi um

b’l’rﬁe(rééfdn&ﬁfs h?zflln'ﬁa'llﬁ Hrld)rﬂéfbﬂ@l eﬁé&%d(m ’@@Bfe@eﬂdetohmwéﬁt TR4t€ B no particular
restnctlogfﬂyntbﬁg% fe ?f ef,” '{)ﬂ%nt% 8? ﬁ@gléye Blt t\}ldtla'I ha it 91(%2 nd adl/érg'é H#8ct on the

um
reactionror thatrgdgehis tifvolved asd tﬂ)a’teif@méid\'ﬁ]@a@%ﬁi ‘@@\St fkms;‘pnpﬁeextent Examples of

suitable %8109%@%@1%4, Rutfehe ch'fheé"se&% l@ihe@%%@@gp&h&di@lr&hy‘d%raﬂm dioxane;

Crown-6

amices, gyt SRR ST e o1 G EOREE T Gerrgaiaprosenore

triamide; &Xd tduisedeaddéuchves, difetioyl oemifogider afidEBAfdjage. Of these solvents,

NNdan{hﬁl 0%5,?,9 yégeli;e%actl on can take place over a WI de
£ eratures, and the precise

ac
t BrrieraipRiPEaTISd AN B Prertnse ot &P4shal TerRJB AN " Phcular restition on
the natuld &hRy ¥ae6k liseaCdndany basepemaiotly @sad ih leadime ntithispype nsayclqually be used

here. actgt%r 3 guch}_t%gesnﬂ&ﬁ'&e a&gll antgl a/e%n%.uchae{éqnﬁlm h%rﬂEtéoGﬂm hydride

S convenl ent
and Potmwmvdrme kel mem e kppPSCaIRaY @Hﬁé}ra?tmweoﬁodwmwoa@é @pd potassium

tbutoxuﬁogll@aﬁ rﬁ&@lubarm%s Théh s Mhiune dtborsle,f eddidnhecafbeastt i amd potassium

cxona b 5B A b OB, R B bR Ao oy v
amide, $>b’asdlumn glismprapyl amisleasodigo| diiepptopy n@m@9 e h;hlumoﬁj@@répethylsnyl)amlde and

potassm% Blgétrr et aﬁshﬁfanﬁ&ée aﬁ@%&rﬂl@ﬂhlbrﬁs %ﬁd‘:fﬁ@é Eutyin@etim t26-butyl lithium, t-butly

irium dpgigtemy s o s, SaLBILEN B e RaapLT et 1y O
suffice. Step C3



In this step, the conpound of fornmula (I11) is prepared
by anneal i ng of the conpound of fornmula (Xl) under the
woedsmvi27e condition. The reaction is nornallyPanaB2006/000519

preferably effected in the presence of solvent. There

IS no particular restriction on the nature of the

sol vent to be enpl oyed, provided that i S no i

BeRvepalien a1y dercopticiedn fMeieseare B e 58@%& Such as 16-crown-6,
N,N,N' Nitgheletngiethqact didribe(TMEDANardi sesémehyitagtntictiantde(HBRY) . Of these
additives, 1? Ceq\quTes o@ﬂ\ﬂ% hls ;'r:ré@ﬂ? es of suitable solvents include:

as nethanol, ethanol, propanol
thoraaptmnocranazﬁ@ BeenAYAT.2 48 888 Pl oo o 28 iR precise reaction

’tempere\'tuﬁ‘é?q%;t Fﬁt%nlﬂﬁdtoﬂh@ ant@ﬁ etiad prefefbd tdaetd tsmbaratnteswill depend upon such

factors a{rﬁlg ”ﬁ{f‘ées%féﬁ%g d\fen g"uec?tn nd(;r%g‘l%{lélg q:ﬁlwgv&'alﬁ rqeﬁ gl\?\ﬁHisebdrgl(\;ement to
carry out il tepciioh at artesmratgne. Qiﬁroanatxontesqwatta |BBow 209 e The die; rRyyired for the

reaction RS LS vé'@a/ﬂdelﬁ '@Jgp@IGMg r(ﬁ]dr\ol@rhynﬁct@@e ﬁ&tatﬂ;ﬂ mmebgnom s&ftbdraiure and the

nature of@%%ttﬁ;'nggsr’r@?engla (?ﬂg Isgré%g e]r]réJYogecg oweyer \Héee th n‘%g reatctlon is effected
under theqﬁrefarréwmndlgem @itipgd almve, sprrhd agfrw éb@@ &Q n’g'ygeséﬁ gbout 24 hours will
usually s niumformate, and a catal yst, such as

al'l adi um car bon, pl atinum and Raney nickel; and a
—t—ep——COﬂbl nation of netals, such as zinc and iron, and
In this step¢ thd $bmpauntl oafsrrﬂnyaim))(srdrepared ba@nuﬁallrm;@ﬂmq;coampmchqi(ﬂormula (XI) under

the reduc(f}g Ongm?nm d- ammoni um chl ori de conpl ex. O‘ t hese the .
fon of iron and acetic acid is prefe

rT égtqapm ionpRmallyjead qugé%blybe;fgpte%mm%eeegﬁ of s8liventelq1ere is no particular
restrictiod SRR @diite @6 theaddtieitite ber @aileed, r gaidedahattienasemcatduersei affect on the

reaction ?roth,p(r:eral nts lﬁ!/ol\}eﬁla'ﬁg' Shak I?g&.ﬂ&.bs%ﬂre rcﬂﬁnt@reﬁﬁé:é%{ t@@oﬁw@%ﬁl@htoﬁxamples of

on su factors as
sutable siteniscnabicer HEONSl) bt 2 BARATCh TSl PO e ppagpsand butanol and

esters, smwd@\éﬁm acbtateeeaero@yl,acethtel Of thesR\seNéres) inctimnalds prgfeoed. t he
@'81& rea}:fp ?rhlatc%rg%% &p 1] )Plijes%n ehoffar r%nﬂoﬁﬁoalégnt19 fre £ H@Q\Fﬁé‘é no particular

atlon o
restrictiom il the getresa Fiplre@icmaﬁgleftt%@eé,a?lnaIayié'tedl&‘éngt%?é”trcéﬂl‘mf’f‘%‘sed in reactions

of this tyﬁg%’eq%"yfb%%@hé}et BRRplck @f alrBUbdudNg Ggems ifeRideasabinations of a

R e e
palladiunagrbar, pativar gndRaresly yhickele prechal p@fgbl@ﬁmomh@eipgcel@h @s zinc and iron, and

acids; sJ&ﬂtangklé'rott,mﬁc ragacédeﬁma&@ BRELctis h&d-anphohile cARitY eontiext Dethese the
tarting materia ol vent enpl oyed. However,

Comb'”abﬁ”b‘%fl'rﬂreﬂ‘dtaﬁﬁtﬂc atcﬁiés ?rg{;&rﬁﬁon is effected under the
prief eadied caonaket plarsowental wide dargleod demperpleres oanchthef pregige reaction

temperaf’?lk‘”ef %tnoil'grlugélr}b‘gi%slnb&n@rboﬁk p@éer?é?z%%%ﬂoﬁ“térhp%&@'v{nﬂ/ depend upon such

This illustrates t EI g epar at ent 1o
factors i DRAS (e BPTRIFEN (153 RIOT B SONBIFG DIGILR DB PRverer
carry out FHeSreadtiop at & hemmeatreunt droof atfoor MiCao @EEUL)S0PG ipiheprasedmploying the

comblnaggn & tﬁ]eei%Jd IBQn Q]Cpgﬁ({ﬂ 9@?9\%% & Qfind r@&J&hlg% Enf) or%h\cefbohtssmc to about

e or repar ed aCCOFdI

200°C inChe paveTiBEIIcS THEPRIAE of (58 TRIgS B 1 5H° gt ggnt. The time
requ1redt 38 15 PRGN | leﬂmsvaﬁtﬁs Vil rdeperding norShepy @ctak, Mttipdhe reaction

tempera u§e mcgﬁggét&lregof tlgﬁ %alict’ éf pn‘atetr QI? ﬁ(g QB%&P gmglt)y dOPUMJB\%r (olrdv)ded that the

i'on o
reaction (iseffected unﬂertﬂrrﬁepref@rrﬁ@ oongéions 0#"@@%"%\'9@ pstiogyfl . %QOUtﬂQéanteS to

about 24 KRFL WAMsAY sifcecar ri ed out under the same conditions
as described in Step C2 of Method C. Method E

Method D
This illustrates the preparation of compounds of formula (11).



This illustrates the preparati on of the conpound of
formula (I11). Reaction Scheme E (XNI') (VI) (V1)
w0 X4008)090219 React i on Schene E, X, Aa , and R3a ar eCEABIN0&@®)0519

defi ned above; and R9 is18n ami no-protecting group.

Step E1 In this step, the conpound of formula (XV)

' epared by the coupling of the conpound of formnula
) with a conpound of formula (M) or by the

reductive amination of the ,conmpound of formula XHH)

L WNG the cSiepBlind of f orqulna (VII).Smh@2conp%E#d\

R _forpoli (XH-H—ean be'-prepape® accerdi-ng—+0

Reaction

0

H

and | set forth bel ow 15" commer ciRdHKy availabIeRzH3
Step E2 In this step, the cgﬂpound af*—&kor mul a (IIIhmis

i i 3R of.
B RB e ook 5 SR Che ki HinhpafgRound o

StepDireacti on may be carried out under the same conditions

s 1ilested itt*%%mh!éhn@o?ﬂm%lé—()@lﬁ s aRd 13 -alVBdRfotfmelddhibound of formula

I f th f f I
00 whic 5P TRFRAAIRIRE & TREE HEAEETIEA [SORE 1 SEVPRGR - {1 fesetn may be
carried oRa@eiti the sdohenditidns aRbescribddin Steg ORDf Methoe&ch as def i ned
above; R10 is a silyl group such as
St D2 ¢ hut yi di met hyl si 1yl f-butyl di phenyl silyl,
tlp fthig ﬂy;p,grpq ggmp@pnc{ qfifcpf@yﬁwlgxﬁ |p§ﬁp§re6?{)¥1agylatuﬂn)pf the compound of formula
(XIl) with fhiereRkripyliriis oy Formitd R2.anghdRA2X.i Thdepadide rialy e roapice wantndar the same
.. hal ogen. at. z kyl group, a hydroxy - Cl1-C4 -
Cmmmmgﬁﬁf?mﬁpgbg@gﬁgmgiw%@ng'aIkoxy - Cl1-C4 al kyl group
wherein R11 and R12 nay optionally be taken together
Method®i th the carbon atomto which they are attached to

~ fgrma 3 tp 6 R urs | defined ab
Bl B SRR T e e B0,

nmet hyl ene group are excluded; and Y is an al koxy group
Reaction §¥8M.®9 1 to 4 carbon atons, an i m dazolyl group or a
phtalimdyl group. Step F 1 In this step, the conpound
ro. OfR‘formul a (feti s prepareg by dbndensat i on ofstéplre
SNTC nd—of formora (XM 1) WNtRtfhe compound of
Hfo P Ah tohspeRBence Bf parak | dehyde. A
conpound of fo¥nula SXIII) can be prepared according
t gqifet hod M and I dMi's comergjpl Iy available. In the
case that Y is not an al koxy group, the reaction is
normal |y and preferably effected in the presence of
sol vent. There is no particular restriction on the
HN re of the solvent to be enployed, provided that it
2" hps no agverse effect on the reaction or the reagents
[ Mwel and that it can dissol ve reagents, at | east
t @llsone extent. Exanples of suitable solvents include,
byl R cRorStheink Bl % 88, &R RPN 2l QAT R JHBERE BAIPNSan SHASprotecting
as dichl oronet hane, chl oroform carbon tetrachl oride
group- and 1, 2-di chl or oet hane; and al cohol s, such as
met hanol , ethanol, propanol, 2-propanol and butanol;

Ste;E1C)‘ t hese, dichl oronethane or ethanol is preferred.

In this step, the compound of formula (XIV) is prepared by the coupling of the compound of

formula (XIlI) with a compound of formula (V1) or by the reductive amination of the compound of formula
(XI1l) with the compound of formula (VII).  The compound of formula (XIll) can be prepared according to
Methods H and | set forth below or is commercially available.
Step E2

In this step, the compound of formula (lll) is prepared by the deprotection of the compound of
formula (XIV) prepared as described in Step E1. The reaction may be carried out under the same
conditions as described in Step B1 of Method B.



The reaction can take place over a w de range of
tenperatures, and the precise reaction tenperature is
waaboemwiz7p cal to the invention. The preferred PeagBi0061000519

tenperature will depend 1L@pon such factors as the

nature of the solvent, and the starting materials.

However, in general, it is convenient to carry out the

reaction at a tenperature of from about 00C to about
Method F120C. The tinme required for the reaction may al so vary

% gﬁ{.réfrateqq n[ggparpﬂroﬁ B tﬂ@%ﬂo@ﬁ& Qrfémuﬁqr-ll?@hé/rerh Rgs A®,

I on erature and the nature of the starting
—ﬂﬁﬂﬂﬁﬁﬁﬁéﬁlals and sol vent enpl oyed. -However, provided that
the reaction is effected under the preferred 4
RO di ti epsrout | ipmfed a pesiepd20f fr. ?If
ﬂ nut es—to about 48 h ur W [+—usdaly flce f%p
W't his\step, the c d of f@?nula (117 ay"ar

prepared by Mannni ch reacti om'af. gﬂponpoundumf

foammul a (XV) with thexwonpound of g mul a (XV1). The
reaction is normally and prefera y effected in the
presence of solvent. There is no pé%tlcular

Iresédctiont samameF, RReRhatdR’ar@éachlae dsivled @bdvet B' e silyl group such as t

butyldrmr%iﬁ??srlﬁy?gl%t)(lg él%ﬂ/lgrﬁ/fj tltré?r%/‘srl ltorqﬁﬁetﬂﬁsr?ﬁé?fégolfﬁrf yIs?yI,nR11 and R™

Peagents 1 n can
independeniygesrogent @b@@@p@tow O-a gH VB HIERY EHLCs %rﬁﬁr@sa“ an Cy-C,
alkoxy - ©f Cﬁé!kﬁ Qr’@h \mele\rem’t §nd R€ Imiagl @ptiddeily R tekenabgettenvitiettie tarbon atom to

which theélmr%%%grgetr é ﬁ'r%gre%?h(;qf I!&:’j %SA aa% éi‘eh'leg %850%%@%’\"30 a methylene

rac
group and, azsubstdlhtbd)méwhafhel‘ouleﬁllﬁ!eqxglm%iuém ¥ds an alkeny|9r@pHeying 110 4 carbon
atoms, afl Ini&RBKAPYIp Sbhtaimbi@lgfapydr of uran and di oxane;

nitrilés, such as acetonitrile and benzonitrile; and
§t—e-"—E—amdes such as formam de, N, N-di net hyl f or mam de,

NG Itthredstmtthq camptuasriotitermavial (X8 s reEpAH s espdposatien of the compound of

formula (i 1l Ath coq_PoBrtbe&%rﬁrQ'a\r@Wr@the%‘réé@héer &fpﬁfahﬁrﬂadér@de A compound of
er r ed

he reaction out n,.the r esence
formula (1) gan b prepakeh apeo e o otesy il €8 sty AEDE
rle sHerdaséd thany @mot lrealkaxy groep,ahe tdaetiondswnamaltyi ahd preserably effpgted in the
presenc@&%olb&%lﬁ”a e?eq%ﬁo %ﬂﬁﬂ e¥trr&%ﬁ dni 'tHe ﬁaﬁ@&&f't%lv@ﬁt 1§ b &nﬁléﬁé& provided

e ere. ?
that it hag qie |agm§se t oprthe reggtiop Iomhfe é%? nE\s wggéed %d até carr_-ércejo ve reagents, at
least to e @xtergEkamptey BiOsBRBe CivERSOBSideCHy) aB; natbralred to: halogenated

hydrocarﬁ%%&gécha%ﬂdrgggomém rg cﬂlgr%ﬁﬁm é@?§oq': tet?’accﬁ‘gﬁ)ig’an@1 2-dichloroethane; and

I's preferred, The reaction
a|C°h0|Sc%H’°?ht3éK‘ée’fb¢"@ ethg0er PrapaiPk é-rropagel ase bl“@ﬁﬂer%t”ﬂﬁsé’sd"’hé‘ﬁ%metha”e or

ethanol |§bféfd3|re@CI se reaction t enper at ure is not critical to

nvent i an fer cl.d r
OB Rl DAL ¥ 50 SR ORI B0 B s
temperaturedist fob csttcarnthfg Irwmﬂefr i Blegorefpiskpaption;ipmprsaiieayil degend dipon such

factors ééQHé’ REYLRNG tﬁ@s&@ﬁf )én@thte sﬁehﬁrgrrﬁﬁérﬁdl@ Mofbved, ih @BER4IAR l$re@nvenient to
carry ou( ﬁ‘@ rleg(glr(pp? R tﬁg{}ergtlur rom %bWI dp 8TCT¥' JuWQﬁ Squ'I#er ane ]ré%;[ured for the

o vary ng on
reaction fraet @se yarp otideh), Wepdnding eamw ﬁaqt@'ﬁpmt@ﬂm’rhe regedon l‘r@@perature and the

nature ofr‘frﬂ g{}%}'% rrr;a%@?@tggﬁ Is%l%t ?ﬁg@géf'%wém &m.dé?gg?tgﬁmreemgd is effected
undor e i BTt OIS HERS FSHE TRRPR ACORBB08S HNGEs [Ciopy e hours wi

usually §uffieg) about 5 m nutes to about 24 hours, wll usually
Step F2 suffice. Method G This illustrates the preparation of

the conmpound of fornmula 111) wherein R4 is a hxdr%gen
i thissteRgtha cergpeupd oamua Yle) sErPREsdEy Mannnich reaction of the' compound of

formula (XV) with the compound of formula (XVI).



(XVIT) (XIX) (H'b) In Reaction Schene G Aa , Ab and

R5a are each as defined above; each of Rand R is a
wQeehoed7ikyl group, preferably a methyl group, POTAB®061000519

aral kyl group such as a Menzyl or phenethyl group

preferably a benzyl group.Step Gl In this step, t he

onpound. of fornula (XV]) ared b
ool e B PRS0y ST R
restriction 6n the makre biadhk ysolmeratith &blemploYérk praviied it it @smmﬁypr‘ee’ effect on the
reaction o?%je @5%3 R AR %Eé ﬁllﬁf eehn dEsBIb@ rdAGERE ﬁea&f’to sathy S)ﬁént Examples of

no particular rest riction an

suable sohnis G1obEt L STEDE TP PRSP BIFA QA OEHAG™S EUgHS figioromethane,
chloroforrﬁddéﬁfoﬁﬂetfaﬁﬁleﬁde ana theichieasthdrenetberst sueh me agiint sther, diisopropyl ether,
tetrahydr?fBrag S'hgg"d ox%{qd i ﬂg%xbéh a%%@et%tﬁl%%l’lé( G zgrﬁﬂlﬁenéﬁd’ anfdes! 88 hs formamide,

sol vent s |nclud

N,N-dimefytoramenidaol,N- cﬂlmwacesa@nIdee@w&%ametnﬂwoaehoap stefiye- 8f Fgpe solvents,
demmﬁ&m@@@@@m%kdether tetrahydrofuran and di oxane;

?{?1? f?ﬂ%‘?{‘z lé ﬁzgrneg dlpo n@s H)oesenceaéf %\5 S%% d %Rérf.! g ﬁke%g r]o particular

Suc
restnctlorporopameﬂuye ¢ g lgwéignastidsaused. land amﬂ.ewm@mc{ wnlwﬁ M@gctlons of this

type may) <§1qu efe8hEERere. TNBaMmBRE bi 46h L&wi§ akid inedd® Wit 48 nbifiénited to: BFs, AICHs,

ence of a re re i e 0
cec VB hot £E0KE RS0 BAoREE T o RBYS g Il S yors so0n
CF,SO;SN Gkt & Mpods prafedediny reduci ng agent commonly used |n

Eﬁ\@(%%cﬂm c?r‘K tékg'pﬁactey&/%r Wd@?&h@elo‘{ tQﬁpéﬂ&@t‘és h&{dethe precise reaction

es of such reducin
temperatpienp {IBETHER! ANV H@% PR E%%O%ge”é%&ﬁ?ﬂ?an'r opfd upon such
factors 2 GlicOhyae ioflheasoltempahiduive ciading etarialp drpwever, doadiershtil igggnvenient to

carry ouf {hlelw LGP a e?ﬁlq'fa%f ‘f"r@r‘haib%&t O°§:ut6 r'bb@§t 100°C. The ’ume required for the

I'um car bon ati num and Y i ckel ; 4 th

reaction wwral&@eva@bwﬁeun%@e%%%?aﬂv far?FOLﬁn”Q K R .rﬁaﬁwrﬁea’gera ure and the
nature of\fhd s@drﬂlr@qjﬁétbrydls ahd.sgivennerhyloled deowddkr, theiied itRa treyreaction is effected
under thg prelfedred COI’]CRtIO%S ?)[J{ iR ab-go o' (64 bpf'ébnﬁ: ﬁﬁbu‘i 3kQnRELHRLONEM hours, will

ures, e precise reaction
tmudwsu@ﬁperature i s not crltlcal to the invention. The

preferred reaction tenperature will depend upon such
Meth dfactors as the nature of the solvent, and the starting
Method @t erials. However, in general, it is convenigent to

Thais Hystrates thelpespreation ¢fdhe cempaund@iisarde (IWevhsreit R dhe Rysirpen atom and
AisAP, OC to about 100C. The time required for the reaction
. may also vary w dely, depending on many factors,
5ﬂg&lﬁ%¥é§ly the reaction tenmperature and the nature of the
starting materials and sol vent enployed. However,
Reovi d PHlat_ t henr eatt o4t § ect ed undgr t he
NC'pref erred conditi ons diit I'i ned above NoeFiod of from
(RPout 5 minutes to (Wbut 24 HOWR will USY yal Ly
suffice. Step & In this st He conpound of formula

(XVI1'1) is prepared by r ead t|n§Va compound of formula
(XVI1), which is comercial | YBvailable, with a

conmpound of formula (XVI). The reaction is normally

guubxwef@? ef fecsedGhn t hgnpr e ce of solvent.
—There—ts nolpaktiewar restrictio &héanature of
the solvent to ﬁe enpl oyed, prOV|ded t it has no

adverse effect on the reaction or the reagents
i nvol ved amdXt hat it can dissolve ('®hgents, at | east

ﬁn Rga%% §8f1teﬁ‘1th AEX gﬂpljloeﬁ’ Qfe Sidh balbmhed ‘&bU\%%éi:h'dﬂR' dAd® is a C-Cy

alkyl grqy@t mgﬁ@plggté@qth@pup 'BF %{baé{\!ﬁl\%}l Srrogp Blllcgﬁaﬁ enﬁlbﬁf pBﬁTeinﬁlmUp preferably

a benzyJrotiflese, a m xture of water and ethanol is preferred.



The reaction is carried out in the presence of a base.
There is |likewi se no particular restriction on the
waabwsroeond t he base used, and any base conmonl pCUSBIH06/600519
reactions of this type nmdy equal ly be used here.
Exanpl es of such bases include, but are not limted
to: alkali netal hydroxides, such as lithium
Step G1 hydr oxi de, sodi um hydroxi de and pot assi um hydr oxi de;
# fRlstepmit @bmpdunaxi thesyla HXOAhis asepared iby meduetidnat itreesyano group of the

compounﬁeﬁfo rﬂla é(k}g)\”h ﬁis c%%r?%cﬁéllg Q}léllalﬁgt ?nxl:g?boﬁggeal l;gld:
The tseptienis rz@rfda"ps sheBslermpalPEEh At Preaenferﬁee'\'e%oﬁhﬁgeé? pfyarticular
restrictiorf 8k ﬂ@r}%‘hﬁe loB thersafveritrie the e'Frﬁ]ﬁ)ye&aﬁdi\hdbﬂ tRant hake pdvace effect on the

reaction ?rég%ieﬁ%er\?\ntst |8Y%v§$ %{w% 8151’: Irtggﬂrj] % vgr asgen’r?rkflj IetaFtﬁto E’:Brﬁ& 'eﬁgnt Examples of
suitable Féleenpsr etlede, it rasagtof dmltﬂéﬁ?}e@fb@fﬁbr guolij a9 dleﬁebemr ﬂi?ﬁpropyi ether,

tetrahydr&U%htaﬁ'n@‘afo%r% Ql%rﬁaﬁ@h de\Fb%ansuéﬂ"'@s Mz&@ftolueﬂﬁ chnti Brobenzene; and
tartin

stcoros S APl Ghbhprosaretkgorah oSBT o Bty g rfera.
Ghe freaptinnad oartiedDOLE it meanlwancelczeoenucmneagemtn‘éhqreqdlkeveep no particular

restrlctloP: qu thte E?{Ulre%"flﬂair&ﬁlm Xgéﬂtsﬁ%eé{ 3y aMf [48licdihg a@Sﬂ%@ﬁAh’i&ﬂly Q8kd in reactions

e B o S 0 By i

metal bofday#idey suclpas)wdtdletbdrdftadnderwd T2 Tig] cwnobosokgﬂrictec@omblngimj@mf hydrogen
gas and % Qﬁﬁfsﬁg Egglaﬁgadda%oﬂ nﬁat@Hr‘h'a‘n@ Rgne@/%\@’ arfd H?@ﬁdeQ:ng&unds such as

our s Sua
i s Gueos: B8 PP TGS e A B rHIOBHICH SPFFP s
(TR Xpadtion RAE RXE Qﬁhdéyoveo AVieitlé irarge tdi deropaatgresugndofhetinesise reaction

temperatareng no{] ger?I t£ 9{ e%tl&?(\flhie (g)'ef rgadq'ﬁ |81§]9enq{e%m'e'\nﬂl ﬁ_eb%nd upon such

ol uenesu i socyani de.
factors aséee:vatwﬁ of §19r$9Wﬁ'ﬁl aRd A @faﬁméﬁ%ﬁ@@?’ H@W?Véﬁt"eﬂerlef?' ilyig convenient to

carry ouPtHaSesen af awﬁéﬂﬂﬁre oThhﬁfn&anﬁt IPC Padbbuic1doat. The time required for the

reaction é?%lt%%?ng} yo&dgl?/, %%’8” ?é‘? %}ag féC%E%%g é@?{éee 'f%}pﬁ’(ﬁ\ temgerature and the
nature of He stastingt hateriatr ancheolveahgrapiexedi Howevee drovidad ihehihe feaglign is effected
under thd Tp?é?éﬂe\ﬂ%oﬁcﬁt&ﬂ@ Blifineddboli& aSterib® oSRIE abitit 8 MinutéxBNgdb@4 hours, will
suitabl e solvents include, but are not limted to:
“S“mwseﬁﬁ%rs such as diethyl ether, diisopropyl ether,
aegazethylene gl ycol di et hyl ether t et rahydr of ur an and

dlh Q?ﬁé‘ Qt%r) A8 gorﬁﬂ)&ﬁ@ Q)lf ﬁ)rm§lH QJ@VIﬂ)Sls 'Wépﬁf—tﬂcﬁy, reéﬁtlhgﬁcﬂomtpound of formula
m Xture

no
(Xvi), ""61"“ @tOHSP‘F@F?@"Xj ?V’@%ﬁ'e éfi'tﬁﬁt"ﬂwm@g ﬁLfP "%Lll\ad&&ﬁh anol is
pTiefreadtiedis ndimelly sraiqtréfenably sffestadrin e pregence of sdivenioileased mf@ particular

restnctloﬂfonatng)ﬂﬁtﬁreu%gﬁ%solb&t d g(gghﬁgy%&p p%@lg&!l fHal ﬁrhag ‘ﬁ@taﬁb&Eé effect on the

roaction e Teagenie APHRNURRIHES Ao Fag o ALPTY) (bR HoBPN: Examples of
suitable B@Véhts ifolaIEpbLe areafot it tdh ames; dnd @lcolohds, simitasamethamol ethanol, propanol,

2-propandl ?M tﬁﬁjanBPOf t‘ﬂ%!‘eala ni {Iﬁr& al v(\:/éerka(ﬁg' 850! isSHGBr@s sodiu m

pot.assi um t - but oxi
Cfhet rn@@@n is geitiegsait ifine PISERNGR PeRbase TheEriskeyise et restriton on

the natufeEtGiid 1H3e GSWY, hitkenyag€ Cormily dsedird@actiangel thif type may equally be used

here. é{%&%@%i { E%’a?eg IP(HEJ(]E b&ra%% hg‘tqmﬂt%ﬁ?ot 'a&gl Fn%{SPg;Fo%MeQ s!u%h as lithium

e tnvention. Tf erred rea
hydroxideesmoimmeitydrogidesand pakessmdydisyde: etkehmﬁgtqlwee%leww sodiurm methoride,

sodium @ff\B)Htﬁee p@tgsé'nfh@ t- %bﬂd?ﬁ(and aiRgli g ckvhhtes) Gubmbe lith@mscarbonate, sodium

, convenient .t o y out the

carbone{ B gHp T CHOTEl Bt et BT SIS FeBEAd S apout

1000 E3actbnecahi take plecpiioverch fusle fehge pleteoPP@iIresa N il precise reaction
tempera\(l.ﬂé Ys mt @ﬁrﬁ&ér toCIﬁQ?rNQﬁtBH ﬂﬂa %ﬁyreé ?ééEthStemEQﬁi@Fe' Yill taBFend upon such

erature an e nature e startip

factors ﬁ%thé ma@resoféhﬁﬁ%\tﬂ”{/ &Rt “&Tﬁ?%ﬂﬂe‘aa‘e%ﬁ\é&’é@"ef A ?ﬁw%&”"e”'e”‘ to

the reaction is effected under the preferred

condi tions outlined above, a period of from about 5

m nutes to about 24 hours, will usually suffice. Step
4



In this step, the conpound of fornmula (I1Ib) is

prepared by reduction of the cyano group of the
woanpmand9 of formula (XI X). The reaction nay becCctaBroneahos19

out under the sane condi22ons as described in Step Gl

of Method G Method H This iIIustrates t he preparation

carry out gt;e)?ﬁ%g@gge{t] %2%%%@%@{%%“? ‘i”f‘ O°(¥Vh eirali%é);] ﬁfﬁ széa mqgﬁg lred for the
reaction rbeyels® vidy Wiy, idepemdingloogeanyafaciors, R8alilys thageahtién trseperature and the
nature of&ﬁpeogtgmn Fﬂteﬁ&lg ah@ s&Oerﬁ"eHEJQ) &, Q-Fo%@érn;groﬁtﬁéaqﬁat the reactlon is effected

enzoyl group

undier theCRsFigBR TGP alew« 3 PF@dpﬂf érﬁereé’autb@m%fﬁ%& %‘?%2 Fours, wi
usually sUft@. car bonyl group of the conmpound of formula (XX)

Step G3 into the epoxide group. The reaction is normally and
——Q——-preferably effected in the presence of solvent. There

In $imsrepathe icompeund g darmulet (XBH & RrepREd (PytRP¥ENEI tha@xo group of the

compound f $Rfllia (tXQIIIl?ﬁ) aedyﬁh&%@@p inferegback difpabludresii@syimethyl isocyanide.

?He/ Eﬁaét@a ?sg}?anellﬁ ng r{efeeaegﬁla tectgcrl] %e 6rgs%nc§e c?%{/‘én*? There lS no particular

AP gy FeRleh
restrictiort on $enmaiex bbie . soEsettp be ssmployedi rrevided téﬁil't\/@ﬁt@ @qYélsad?geCt on the

reaction %/Liﬁe %ﬁgerﬁkqhvcjl\lemah@%af @carﬁ@%é@%wea@@ﬁt@ A%abiab 8GR Rent. Examples of

sutable S9URERBEHGMLLBBE Tt Ao SO\ ATt B Gt oGP ather shyens
glycol dirdéthgteligt, tettahjdooturde aod diowdrfeo hachalcotOfs, surbsis reiihaneh ethanol, propanol,

2- propangl'arr‘qm) ghol ScH'trfe@é(' |xl‘u% Refl.hd ?%ol di H@th{}l%ﬂﬁF ér@retha‘hol is preferred.
rrie 1 N presence o

|ThR BrRetiop langlrrteg ,oyii 'E meé)fespggetqf ?@??eoﬁh%ﬁ lsthheé(v eed}olﬂaglcgliar restriction on
the naturt REthb ds&: useechnd anylbase\colmamely ceerhin méagtians efithisriypecaayt éapaky be used
here. E)(?etm%&b s'i.xxrpﬁas Yng%gg Aluk YrPhot WReh RELRal rﬁé@f@i&%e@fsuch as sodium

ases but are not limted t

methoxiheaumtRGSKP AEASPOIaSER HEYICKSE STare R B UG prterred
%Boréédﬂen aad potpRes i dver b-viud carigdesf tempbratlres)| andnibe girecise reaction
temperatgre % %r‘?&al S %%n?\?eﬁtlc!n t‘l’he %Péb&r?erd%%%f te %‘tdﬂ@wlll depend upon such

e and ese, potassium
factors a6 s naep @éthﬁsbfokwféf el stating masail Hﬁw%’ﬁh iy %ﬁ@éfam ltgj§ gonvenient to

carry oupth@rreﬁ:tlw g€a femi@mt@é of abmelvalituoces ot tobeC. Ohe aingerequired for the

reaction W eéﬁpg\fgéi glng&r etggtr rgllng’r% n%%g?aé: ober, 91% ab'ISICEhe Fe%cﬁo tgmgergﬂre and the

nature of thelstdriingt roateriatesandhesveat em@oseﬂ Hﬁ\@evgmpww@d ﬂ‘@hﬂ‘et fﬁ@cﬂon is effected

under thébﬁffer}eeg:oﬁﬂﬂo% baklifed dIBVE W¥eriod B @M elat 5 nidutdsSto about 24 hours, will
Envenlent to carry out the reaction at a tenperature

usually syffic§.r om about 00C to about 100C. The tine required for

&egG4the reaction nmay al so vary w dely, depending on many

fIRGHOLSp t@&o@@oﬁn& &Qoﬁrﬁﬁac(ﬁllb?% ﬁrﬁﬁﬁf’&" @it r’édi@:n&ﬂ& tﬁén@yano group of the

nat ur e of

compouREHAVEM (SPOVTBEEEI b i o Ao% JRP B PR g escrbed i

Step G1 bhiethsce€Ger red condi tions outlined above, a period of

fromabout 5 mnutes to about 24 hours will usually
suffice. Step H2 In this step, the conpound of fornula
Method HxX| | ) is prepared by reacting a hydrogen halide wth

t s inemaes!he pasaikigni campoixts of idimelar(BHEbheoein R&is a halogen atom.
normai iy and preferably effected in the presence of
solvent. There is no particul ar



restriction on the nature of the solvent to be
enpl oyed, provided that it has no adverse effect on
woheosroeexodi on or the reagents involved and t haPCTABWas1000519

di ssol ve reagents, at |e2®t to some extent. Exanples

of suitabl e sol vents include, but are not limted to:

et hers, such as diethyl ether, diisopropyl ether,
—ﬂﬂmmﬁgeﬁgéhydrofuran and di oxane; anides such as

formam de, L/, L/-dinethylforman de,

L/,L - thyla t am deg hexanethf1 hosphoric )
° étgthCf t hese 30l vents, teg @?Q r@ﬁﬁdgﬁzu;an i's
NR@ferred The r Nﬂﬁh can take pl ac ¥ a wide

mxﬁangg*bh @%nperat ¥ges, and the precigeyreaction
enperature is not critical to the |nvent|on The
preferred reactlon tenperature wi |l depend upon such

step Haf actors as fffe natusepaﬁ t hegsol ve £ and the starting
— mat.eri &N ver —in-general , N|t I syconvenient to
carry out t Iﬁ%%tlon at a te er N of from about

00Cto abog% %OOC The tinme required for the reaction
may al so v J wi del y, dependi ng oqxngny factors,

notably the reactign tenperature apd the nature of th & |
41 Heastiag Sracmpital B dnd Q@P%n?‘o'@rrﬁ d5 €. defigRk glaqve: and R™ s an

amino-prete&@ivb dRMp  fiébrablie beeagtgraud. i s ef fected under the
Step H1 1preferred conditions outlined above, a perlod of from

=B about 5 minutes to about 24 hours will usual

duthisi step, thetcempei@d o fomiia 0Stdp prepaed &y AYYETRY P cREPRiEIRUP of the
compoun(:imo'rﬂu)la 2)@() ﬁ?ﬁ@ﬁﬂ@é&sildb)grduﬁaﬂ ion of the conpound of

Tﬁg re@@%‘df p(gw)alglfan{j RE e?eé%)ly rﬁeatr % u]q}]% 'Egs%}e B%'EBQP{%BHE@GS no particular
restrictiom eadiid oaiungi of hhesgsdiieninto e @@‘WPHEP"P@M fhaint pas %F%rqeyeﬁe(’t on the

reaction éﬂﬂe PLgERE AhbIYedeint @tk Rdah BisddMR rBARARN& 8RS tosome @Rfent. Examples of

suitable §q%en§olpe)%<ﬂa? bﬁ’bars @OEI‘FB egi}gzgrmsg L ogb(a?sn {({J,"I'I?]?emlﬂ?at Iﬁ,y\f‘a’dlrﬁethylformamlde
N,N-dimetiaaeemenidsf fret hexamethhighasgbarici ivamide; suifexide gerbness dimethyl sulfoxide or
suh‘olaneI Byfﬂleé’eeééal\/%ﬂtg JlrhéEvaﬁlfoﬁé@ls%&&ﬂ—:ldVe reagents, at |east

ome extent

vent s
ﬂ'@p r%ﬁcgoq,fgt:arrled[ﬁuf @&16( RYeSeRC cggflg)ﬁge B’Eerﬁfgkk%\@aer rboopg%ncullé[lreﬁtnchon on
the natur@sf tHetlab® nsmapariieme basshdoomuihlyrused taedntionst o thislybd OeY eially be used

here. Mplg's 6 gdcﬁ IBEQ{?QI%LIE@”&J’[ nﬁrlﬁmteé %F Qlkaﬁ rn‘é’taf%ulli‘éé&de@t Rk as sodium
IISopropy etra dr of ur ﬁg&m i oxan

methonideyriseriem SRR 2 RSFATRN ROLoKPei picplkelt MR 67 oG such as lihium
carbonatle/ sobi'urrddambhhty laA¢ pdtassiuthecagindath eofainest notgshios phapxide is preferred.
t u X] S d | ' :
B A LAr Sl L POt o
temperajuge prr@f gmtp@loto tl&m@q}r@orad@ieﬁefgr&ﬂ @ﬁ?tgglte@peretwg lei, ep(egg, upon such
factors e@rtﬁél ﬁatln% cﬁ@rﬂa\/ﬁil\Ieﬁld ahdthd statiigi rger@iisd H[Owe\wnldrln géseral, it is convenient to

carry ougﬁ}e % cﬁ@%f Qnytﬁrﬂgerra%ﬁ ?ré)hnr +Jou{48%°{8‘35 gﬂ)'”é Ofhy tng Peld&red for the

reag
reaction Suayhelegs vary iwfdelyo dmdmamwvﬁwﬁ it e re%@ytemperature and the

nature of meoitérﬁﬁg ARRiA98Nd s@NPEIngIByedOHoWORS BrévRg aiftlt She RA&Ih is effected
e B Ut £ L ERSLLEA 0 ALt o e

usually suéfiget i on tenperature is not criticai to the invention
Step H2 >The preferred reaction tenperature will depend upon

Siine P ncemenrs A t pegaRa Pk fonoing Y olodén natge win e

compoude@RuRNKXH.0 carry out the reaction at a tenperature

he]c r%&m)ﬁg%ld ma(ﬂg 91(1( ﬁefglggly%ﬁ(;&egjq? thyﬂ)?esteﬁée%f Ecﬁ\%’\{ ﬁ'ﬁé}le fsHo particular

re act en In ny
restncnomam be slaturmpfatbe yolvend t¢ Eacrpighed @f&\f@ﬁ%ﬂhﬂt & g orRerse effect on the

reaction "bﬂﬂérr@agbhtshrh\@vé& aiid thagt doptoRsbiad Bagerds, s0lews Ml s@mPEENE Examples of
However, provided that the reaction is effected



under the preferred conditions outlined above, a

period of fromabout 5 mnutes to about 24 hours, wll
wamwloog27guf fi ce. (H3-b) reduction: The reacti sATABROGE0519

carried out under the sd#e conditions as described in

Step GlL of Method G Step H4 In this step, t he

mpound of formula (XI11a) is prepared t rogucin
suable. SNBMB TSP LR B Mg TBIEELBREVEE. (HE 51 AaPy rng copOhy etrer
tetrahydrogllrarup 4rid4- ajioxand semies,i veugh deqr otfermarm@ t hé/,N-dimethylformamide,
: Ak ¢ OfiarhdE. B CRBAALYVEME, NBtrahydrofuran s
iy drmetg%%%n?{%_ag;i. h%&ﬁ'%%%nﬁﬁdué?l on of the ' ranyereTran
preferred.ami no- protecting group: This reaction is described in
ﬁ%t %iabtloh)/ca-ﬁ tald pleteens® £ividal randePoioteapbiatipes(Gaouitie pracise reaction

temperatu(st? Htrcép{ot}ﬁg |n§/ent%94'[h§a5r§'ﬁfeﬁrgd Pe%gtc]n te#‘uB@ratqres\ﬁlll ‘aéwn@%pon such

I ncor ence

factors asf g Ineiwen@j toex eqtysint, farh@éheaStQW AP KOV rwarf% F@ gaenient to
carry out W&Feﬁ&toh% a%ﬁ\ﬁé@rafuré)bﬂfmxﬁﬁdﬁ beamyd abolih@ogeeaThé @me ir&quired for the

o 35 02 oy 348 D LA TG0, L] BePASRE0SE o s

nature of niaet staring Matehials o \selwrenttempl@&ecteﬂrpwvewdprow@vm@etae fesgtion; ip effected

under the_h&&ef?éb BSNRERE0 Rk GboveNa hBifod’ @ Ak AJous niifilsst€ AB&IN TS hours will
i nvol ved and that it can dissolve reagents, at |east

usually syffigesome ext ent. Exanpl es of suitabl e sol vents incl ude,

StepH3 but are not limted to: water; ethers, such as diethyl

Ir?lthges'fepr ﬁ'e'cﬁr%ﬂ&ﬁ’ﬂ)@f fo%&ﬂ% fXXIﬁ)% ;5@'&}{'@6 6 146&@dn diHe AbraPcURE of formula
00X it g e (050 o YIS /BFHON ¥ A5 SO PAR) | o

(H3-a) re@dtiedh @ith diumldmet eaction is carried out in the presence

%e {e%é}%ﬁ”st norrIQ@raﬁd br%felrégﬁﬁéﬂb?'t@d |ﬂ‘?ne°@5§e'n9é%f%6lvent There is no particular

e nature o ents us
restictoray et ©! SGARBATIY 0 PEAaeR P hetsh"c’sa‘l"ﬁﬁs effect on the
reaction 6Falle REYEHd Mv&kﬁédtasmadwaheww difsonapbagenief at $asstio semg exters. Examples of

suitable %&)ﬁvént%dec%lud*éuﬁutaarrg th%%{;ér%teddﬁydtoc%ﬁ%ryg sGéhr LOfatiGomethane,

(0,4 car enztri azol
chloroforei cefrbq@utegr-rcht@a@q)@wht %rdrcglor@raférr@r POETS. st 9P R BHercdiopropyl ether

tetrahydrbi@l® Plafge aiéRdned V\érﬁiﬂesr angﬁ;hof akenp@mainidees, N,arithndtindgformamide,

N,N-dim W)agﬁt?%grﬁ %‘h‘l:é"%%}e&%’féﬁ rlc tr‘lea ée g ({ su(‘ﬁf)xr&é &J@h aé &m%{ﬂ?l sulfoxide and

r eac nper at ur e
sulfolaned@fiberd sajyents.JVitdinieiuifermamigs ig H’T@feﬁ%ﬂ ur e of the solvent,

Hathrd B 8bdidnn dzibBties hﬁdré(y driQyel Jonverted e aaEang dréupl Such as a
convenl ent t [ ea

methylsug?ny]t Igwpasouﬁu%@'\eit%llsggwt 9Py an L qeth*lépﬁen Igtmﬁ\éaér%p by adding
reagentst §1eh me &iitdromeianelsaligyichiarde, mesikEiyoriddepe mylr;:@loml,e @émese reagents,

mesylchfoﬂ&é@g ?rpegt ably the reactl on tenperature and the
the startin eri alsognd o)

L vent edn}?\ r[%ec(?se reaction
HORORTION 571 jaigeiagena f@hVé' de aaiige; Brleme el Fa B
temperamreers poeémicdiad teoindértion Mhe puiférradadacibo vempezatyre Milodepghd upon such

factors as t%ma%rg %2 }_I& ﬁ\férﬁt & fhe s@-\p(ﬁ’ﬁgtmagﬁmQOHBﬁeveWnﬁ bedé?am al rgyzonvenlent to

rotectio | (]‘;/3]_ descri b d for th
carry OUI Hedeacipn abg tqmpe\ﬁt“r@r‘éérﬁ@ oup°C, topgbgiatqdy '@tB“LFp?qF'FF or the
reaction Q’@adlﬁocvaﬁ)/ MideBs tependifigt o Dy (fahﬁﬁé))notdblyetheilrea«:thystemsrawre and the

nature o%h wa n[gemlatgﬁas Er?# Q&I\?eqt Qrﬁelg led. Pgwév%hgzrdﬁﬁb%ﬁ thaTli\% reactlon is effected

Ies a nvol vi ng
under thp @reteried qgrr@’u@gmuﬁgedgat@y@ g menpch gf fmr@g@%@ ngputes to about 24 hours, will

usually sef@B®i nations of hydrogen gas and a catal yst such as
pal | adi um carbon or platinum The reaction is normally

(H3-b) reduelion; of er abl'y effected in the presence of sol vent.
Theareactips map beeartiecoaut amder the same conditions as described in Step G1 of Method G.

Step H4 '
In this step, the compound of formula (Xllla) is prepared by introducing the amino-protecting group




restriction on the nature of the solvent to be

enpl oyed, provided that it has no adverse effect on
woheosroeeop i on or the reagents involved and thaPCTABas000519

di ssol ve reagents, at | e&dst to some extent. Exanples

of suitable solvents include, but are not Iimted to:

hal ogenat ed hydrocar bons, such as_dichl or

R’ to the RHIESY PP F{oup élﬁ%ahaqdaee&@ﬂy&epr&@cﬁwdhe ammo prot’(ec?ng group R of the
secondarylarﬁncdgrenh‘d @uagt hane; al cohol's, such as nethanol,

(H4-a) ,ntmgu% q‘%f”‘hﬁggngﬂgﬁgke’c}'ég? !%Panol and but anol and et hers,

Thistreagtigid isofleseaedaln Cpeéﬁllol;ya'll}ewp @rg%ﬁ = eal 'S o[f’(péqﬁt/ge Groups in Organic

Synthes;smﬁéﬁrﬁﬁ Ot odog], e aiselosees of Whehaesinddranatednertiakbg repjérame The foIIowmg
exemplmers gjwqabrﬁaglgwgggp%%g p}oggf,ﬁ oq &Bw Fﬂ%tho?ﬂgr&) preci se

e inventi on.
Theereqation i npithlly eiaitnrﬁféﬁbb/éﬁifé?dd'ﬁ tie ®ragpnqe o eieatl Theyg s no particular
restnctlonséfp{ﬂe n@ﬁlFéDBfSth@%olt/é}ﬁ 168k WFRlo9dd, phRide®knee nthas aadcadvéree effect on the
| ener

escton G Y ERaUR P BRL BT ot RO e <Eieas ) aire oy Exempl o
suitable sofverfits owtuadydout a@Chat Gmigrbiet watRo @thetsh guah ??edl?téhjmtheécﬂllﬁwopyl ether,

tetrahydrc%ﬂb}gﬁ Qﬁf&lb)&ﬂe % AlSiVREY adbifRInY, sulGRRNMHIN@If@dheNBNihese solvents,
tors, notably the reaction tenperature and the
tetrahydrefreRB@"¢4"e0he starting materials and sol vent enpl oyed.

iFes\euetion igtamiddcatlintthapresdnee pleraagenbithérs islikewise ad partieuar restriction
on the na%tpg ofﬁﬁeglfegégngqjs‘é&’ %Htahfréﬁgé?'n%énﬁrﬂ&ﬂ/ @Q@Wﬁea@oﬁ@éﬂﬂﬂéﬂty may equally

bout 24 “hour
be used S8 | BXEMRS: okl PGS 1St P8 PPN P e(5h AT B cfponete and
1- (tbuto@@d’fmylljﬁt‘ﬁztﬂézofeoomhb@ Giddibuty) camneatensrprﬂérrett a hydroxy

%eac act|o e%%h R0 pﬁ%@%@ Lgﬁ(gi(?ang \Qmpfe?%me (Qﬁblth@)préc@,e reaction

re each as qe
temperatue gy eet ostmbtqmeuweﬂmns The e@ferrteﬁée%%temearawe Pl CEFBP'E upon such
factors aé W8I ndluré &f tﬁé @&aérﬁdanhythé statihg Agtetisle. Mavdsenin gageal ) ipEonvenient to

carry outih\%{fe?cggff %t%qemf)%rat{.l% oﬁ Pr@i Fgg?)"q ’[\e@‘o&h 1%@?" ?Qﬂﬁm{ %gl?}elhgorq the reaction

may alsoj varyrvidetadpgenging op rr@mefealsrs»y ”@W‘Bé@? é?fc i tpRRerBiESREN e Rpfure of the
starting t%QtjeNeﬁsnEnd -Ea%r@ e'nﬁ)lcfy@d Padvidver lpRvide® St itd reaBtionist difected under the

preferredn%{)gle(H\sac&\)l@?tg gg%v]e}lggx{en%ﬁof fe om a npou?%erglhutgg Q htgo%g 2£ Iﬂ@&rs' Wil usually

" Pfeaction or the rea
suffice. i nvol ved and that it can dissolve reagents, at Ieast

Ha-b) ddPorsRO® extent. Exanpl es of suitable solvents include,

e oueed B g e, B, b 02 BByl O
SynthesiBy94-663 1 banak thesdisdivsass df wlmuoare mpmanat@d f@rﬁlrolmonequce The following
exempllf%@'éqmat ﬁ’ﬁe{haﬁ h‘ivgl(nhg ﬂweaﬁquélyi grofdzbﬁﬁ' REREH N Bresdted 8F Sombinations of
hvd as gyl d ||s%{ﬁro% et her, ethyl ene

y fogefg%?@@ﬂ a gAY H”&'? %?tf??él‘? lut-ga P RS an and di oxane;
NiHe rédcish, is SdtmbllmdameééreMy tifdcled irdhelplesanze ni SONGh’ieTh%m@ no particular

restrlc’uoa on%‘e LS olfJQlEE gtﬁ\{erﬁ'te{c{@@%\plo;ﬁehh%ﬁhed i%p%a@ln@ adverse effect on the

ano tol u

reacton g 6 e100ES INVPleect @HATAIGr520 gisealiarPRaFn B T RS eBh EgAmPles of
suitable @6ivahts IRAGRN but drBavoe limited tokeadgesatend hyxtwdartmus,asuch as dichloromethane,

chloroforghﬁari &éﬂ%‘%gﬁ%ﬁ I1 ré%c%oﬁpeﬂané rb‘f‘cobﬁé%%@ﬁ ? H%%nol%ﬁanol propanol,
2-propanphgndgyteabl gmctmheuséelcfh@& diethytriaaf HissPrapy! stheh terahysletigran and dioxane.
of these'éameﬁig%etrg%l @ﬁlﬁfeﬂ@& limted to: Lewis acids, such

@@g@@p@ @FB)’@@ &B?%&%%@Y@gé!ﬁ@eé;g%%’%%ége& and, the, pregise reaction

temperafi@Os ret biéticsl, to 2hes mvargion.Sther melard! rea@ioaéemw@threa@" depend upon such
tactors 2HRE hhilieor ¥R h Shd theGarfryGRaeriad Howbver AR @bfdréIellis convenient to

carry out the reaction at a temperature of from about 0°C to about 120°C. The time required for the




The reaction can take place over a w de range of
tenperatures, and the precise reaction tenperature is
waaboemwiz7p cal to the invention. The preferred PeagBi0061000519
tenperature will depend 2¢on such factors as the
nature of the solvent, and the starting materials. .
However, in general it is conveni en@ t%]o car qv) out[?%he d the
reaction mayaaI%q ¥ #idely, HeRRPYPG 0 reATYITaFTNR SRR RERue an
nature of HOKartidMateiid® afiE gavenedmployed: Heweveaqirovided et ted sacticariy effected
widely, d ndj will
onder tho RS soPGIRTR M AT R o6 KB Em PR BTHES gbout 24 hours,
usually suffgeeri al s and sol vent enpl oyed. However, provided that
the reaction is effected under the preferred
conditions outlined above, a period of from about 5
————ninutes to about 24 hours, will usually suffice.Step
1i2s llwstrates $egrepgratiomer comppinda df fomuadXiivaereiRiAy)s  kydroxy group.
Reaction SBL&H@red by converting the cyano group of the conpound
of formula (XXI1) to @p am no group. The reacti on may
o cargi afi out undbf sang,pondi tions as described
NSteQ of Met hod. [ St 13I3Intb|s step, the
onpound of formula E Ia) is prepared by protecting
X¥nd deprotecting the no groups of the conpound of
formula (XXV). The reaction may be carried out under

Method |

He sab®ltonditi agps scribed in Step H4 of Method
HaN he—tompounds ofoornuI (1), and the internediates
"ent i oned prepara met hods can be isol at ed

?gg, purified by convenf)ing procedures, such as
|st)|llat|on recrysta ation or chromatographic
pxuﬁeactlmqhemelGoﬁp(baiféj@fe@ﬁcﬁﬁejef'WéﬁPYeon i nt ended for

step 11 Pharmaceuti cal use may be adm nistered as crystalline

I%%i%?épheggon’édg gfarﬁr&a B%Y\\/Rdnsa?gregaereé) B}? ?e{agtﬁ% thé %rb%na/l %roup of the
compoursiwt forraiga p@@,orrhmhtlsactqmmercrelry;aggr@plp‘ vgr’gﬁrttrrr@e{hqualyléég@dejr yi ng,

Sk ?éécfégn% Mmaiffang pRRQEEN biketed I’thé"Qesde@de%‘éﬁﬁrﬁ THere is no particular
restriclofgh AT TERMATLIES TUROEHer B ssaPa by FLBRARE stect on the
reaction 6f thé Reigsnitslinadlveeireamn that irerws dissnieucrgentai atagaskipseme siignt. Examp|es of

suitable gc}tl\%%%cqhﬂet BRlafe ARtk boY aRiMafc Hﬁcﬁ&fdfb%ﬁé’ s0énh 6L B61zdhd, @dluene and
racemate (or the racemate

cirobengeei ISP TISPRYDTFof CERR HENBCMERPTS PR B pPLB figeriorce and
1,2-dichlbrlogire; eifeesTasucty aa phigthyl HIteE) diisdpromyt reétter, vashyjeneaglinst Idisepthyl ether,

tetrahydrBIura%paR‘rd ‘a%}anreerﬁl? L Qtéu%agécefbnﬁ@{%ﬁz&ﬁme @k BREHBIS such as methanol,

propriately sel ected from
ethanol, poRgneh iR6Panc! ﬁF%E‘é%ﬂﬂ‘ &4 thepey tolusng jgireferedt of er ent i al

Cfrﬁé&&@hdm i€ 8drli@out mrther 8sdndé bicveadent Thest &riikawiss napasiulasrestriction
on the n%t rng%n ree{ga%? ggegg?ﬁ dar lrQJgeFrtn‘.%m% %%qn QJacﬂ‘rd?r% pnR t;(de)may equally

active a such as tartar
be used heled. E)@mppa@ ©@helsh geagpp;énqlqﬂi\eelpﬁt aggnot pmr@ﬁd%d_ewgracrds such asBFs, AICl;,

FeCl, ABBAZHREE sﬁa’;FaQ@@r(@m& (CELBDY) sidegra,; Beses rsyst ad CaMesthers, such

he for
as 18- cr%\%réﬁ,rﬂc@g sgéiw %sgt{r?oqfqge %@DI reé{n n%YthQ?e %plf lppe‘?g'ged et hods
sThehreastioproac itgiet pledeonver gr y@@ a’Berz%ft’fP@HeraWeéeE%d dheyprRgjse reaction

temperaﬁpé RYnofl ExtlcAGto 1Ry m@é’rﬁr@ﬁ’r'me' M@feﬁléd/ teB&tion %rﬁﬁéﬁé‘t@%%@ﬁepend upon such

radi o frequen (0]
factors aﬁ'ﬂ@? nﬁtase ﬁ%‘ieﬂ P%ﬂ‘gost%‘lrgnrggsrrraqﬁ {H—p IIP] g?rﬁjeéﬂ Tc’?s ﬁ,?nvenrent to
carry oudlte RACtizh e adérhpaaratumnqudtmrdebcmrt Otthte ahbeffiQ°@nT*@ﬁ' tirpg requrred for the

reactroncﬂgn(gelgébérgmw Ber@{‘\@m&ronﬁegrg Qdthre rrqud#efbwgt‘ﬁe (r&4ctir$ teMBerature and the
nature of the starting materials and solvent employed. ¥|oweveryprowded that the reaction is effected

under the preferred conditions outlined above, a period of from about 5 minutes to about 24 hours, will
usually suffice.



will be adm ni stered as a pharnmaceutical conposition
or forrmulation in association with one or nore
wohersrmexeati cal | y acceptabl e carriers or exci ppemiB2006/000519
The term"carrier" or "&cipient" is used herein to
descri be any ingredient other than the conpound(s) of
the invention. The choice of carrier or excipient wll
Stepl2 to a |arge extent depend on factors such as the

Ipaié siep) tas coroptend bf facmilanDEMV) &t prepared ihyecoafdrirgt the Eyanheroup of the
compouncﬁ%ﬁérﬁgﬁgkm oelnlﬂrt?d d; EL?] Tﬁ@r@a&foﬁma}l bd Yarrici it GridRr M@bath&conditions

ot orm armaceut i cal conpositions
as describgdin Spp 61p etf‘% del i very of conpounds of the present

Step13 invention and methods for their preparation will be

di | apparen e
bRt PR Rlr B, HARAE DRI B8l bRy, Mg o
amino gréupe redl thef W@%@d‘rﬁi wrmylag X)QQmTh@fQﬁqtl@ rpﬁyépﬁgeréleq pgtapnder the same
conditionsd RB&MBRd in m&dﬂeﬁho@m (Mack Publishing Conpany,

Tﬁ%%ﬁ%ﬁﬁ“[}% %Vmﬂlg Iicm]d }]-hlesa\%ﬁe@na?e%"%%?yenﬂ%tgﬁeot ;ngparatlon methods can
be isolatad mamd gturitedi dm eeoyentinna| RecenEds) cﬁMmegaS glistilaiign, repeystallization or
Chromatog,ggmgglmcglgﬁers the gastrointestinal tract, or buccal

or sublingual adm nistration nmay be enpl oyed by whi ch
t he conpound enters the blood streamdirectly fromthe
gombbundé-ofrthelinedniiomistesdsdtienrhernfaseutioalalse mdwbepdinigeregps crystalline
or amorpﬁcﬁ% lp%‘i’i@c@ thﬁm??ﬁé@ﬂtéﬁédoﬂﬁ epiy, Q&Q'sohfi 9&9@66\”&!@ or films by methods

, capsu es contal ning particul ates d @‘ @gl, w2l or radio
such as RSRIIOS, oV RAIERISBSTSerR &V DB WPV 6.5 PRy OVBfllgrons
frequencydtyihg mapbélussanapapdrpasel at es, gel s, solid sol ution,

IC'OR\Pe%’(SF%I t c‘\rlkgﬁls (férn:ﬁé #%'pgtgtlcmﬁgcﬁatl%g rl'ﬁ*?ﬂd\(/?d)‘uall &‘éHﬂldﬁ%rs include chiral

fations, Li |dforrrulat|o
synthesxsﬁm eu@j@ablep eptic ygﬁﬁp@cu@a%éﬁgugﬂ'@ft 6?%{“3{%{9 %W%%te of a salt or

derlvatlve?ﬂgn@kd)r)éb(érﬁple , DhiedD hifio prats upd Ifand&hrm)atdgmpeyr@-ll:m%d as
A&tgrﬁﬁtrwe g/ea mestﬁ’odt ofocgptllgffrrgso‘ﬁﬁlgﬁ%lf %Sra@éh%té chr' &%Je%lc precursor) can be

a carri
approprigtely @aiqc[gmf@ﬁg:og\ye)mwal prggegwp é@f@xgrp?}@ dqreferentlal crystalllzahon or resolution
of dlastel%ﬁﬁnﬁb(d 64tk lbeiw@s® a basic oty bk eorfpdund anfdrmune (Ipand@ seitable optically

nul si f agents and/ or suspending agents. Liquid
aCt'VeaC'fjc?P?Hﬁ % ﬁ@ ﬁ‘ay al so be prepared by the

reconstitution of a solid, for exanple, froma sachet.
Beghpe QR kAL frv&tioh h\ﬁanbéﬁfﬁﬂélﬂaﬂﬁad'éaﬁbaﬂls‘é%d%be We@Mistafed as crystaliine

oo k2R P ST P AR5 LA D o
such as [Pedigiation, criybt@iBzatiord Bdeze ABMgbsPray ¢ying, ah@/a@f’féwe(dmﬂ/“‘?fqﬂ@f*’e or radio

frequenc%{ralgllnﬁtma‘}?r @lg&ff)lqﬁlgﬁurpgs%oend' ng on dose the drug may

om about o L th tﬁ re doﬁc’%geof the
fTé‘PYTWaYrB? %dr?'ﬂ}‘ﬁtre‘i?ﬁlame Py 'Bﬁ?’ﬁ%’&ﬁ‘f’” 3" vxﬁ"?%qrg‘oéeo% & BOPWM 5
inventionadr irf dbénbthasageithfone oY méne otretddrigo(or aaryltembinalign thesdof)eGenerally, they
will be acgﬁnigt'élaeldla)o( a ﬁ&kﬁbél\tl@al g&r@%ﬁﬁl@@Sﬁ@&nulaﬁ%@l%E&%laﬁén wnth one or more -

ntegra ncl ude I'um starch ol ate, J
pharmacggpgwﬁgﬁ% cagiery qileydrients, ahetelm C@H}eg&impﬁ% is use erein to

describe @AY Ingle@R At otk OR6 ﬂfenfeinbmsﬂ(3$ oidhalinyentioro 3 peshoibevécarrier or excipient will

to alarg léé’n}glg?p}/eg? {agtl 3%8 6&!?%'11 Pr%hée%f?érﬁlimstrat on, the effect of the excipient

I'ne celtulose, t ed
on solubhgv@ndﬁtﬁblhtmwﬁ theertud @fé@ d%@@rf@'ﬁ“ pr egel at i ni sed starch

Wrrﬁ&@hﬂéﬁi c'éh@bsﬂt&fn@ suites!B &t #el delivehyhd cothsduntiegs ttandresant ihvention and

wt 9
methodsff?r 1%%{atlgrr1n \Wﬂ%g di\baooﬁfx/retﬁﬁ %{%@g %@%?hn\é“’ed/%%?ugﬁ ?JH%SMOHS and
methodsBomtoer memaratioy eap bafolyd, ias @garome, unﬂaamtng@mé’éarv@ceutlcal Sciences’, 19th
Edition ( MHQ{ p%ll%gt(%@aﬁ)a%%? formul ation. Suitable binders
m-crocrystalline cellul ose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums,
pol yvi nyl pyrrol i done pregel ati ni sed starch,

hydr oxypropyl cellul ose and hydroxypr opyl
nmet hyl cel | ul ose.



Tablets may al so contain diluents, such as | actose
(nonohydrate, spray-dried nonohydrate, anhydrous and
woheoslowésd, nmannitol, xylitol, dextrose, sucroBeT/1B2006/000519

sorbitol, mcrocrystalliage cellul ose, starch and

di basi c cal ci um phosphate di hydrate. Tablets may al so

optionally conprise surface active agents, such as
_MQ&ORALAD I yl sulfate and pol ysorbate 80, and glidants

Briecdmpsuriis lof e mvetitiox melyabam]lmmatbled ovtie mrgjragg\mn;tratlon may involve

swallowmg? %Nﬂ%?%e%éﬁw&if@d%ﬁt%@tﬁe ?‘Q%E?lﬁtggﬂﬂﬁf tefet, Elr &J&eﬁ@%hr@ua 20k Mistration

may be erppipyseliby avhich #1f caRpeRndENiersiheblpes %i'ﬁé'm‘td”icwr%”d?g'f‘ﬁ‘éh
téhliations Faiklortisr ddl semBRI&ILalNckde ssitidormulatidsiscarrssiosexample,

tablets, C@?%%Sr(%(l%lnlr@ OD&‘F?HH]a ? tIi§uid C pco\NldEstlgfe%g@st (ﬁvcluél'ng ﬁqwd fllled chews,

multi- andmageresticuiates, gels.apkd QMUG'W Bﬁﬁﬁpfﬂ]mﬂ'%@'}?lw@& I”b‘ﬁ%ta%"es"’e ) ovules,
sprays anglngj,a GARlisicasneral |y conprl se fromabout 0.25 wt%to

f b 0/ d
s srmiong P, 1ot ShERMITE Toulto iy e o R s
formulaticas triay b ethaleyesi asditiére inrsaft psharcl tapgdes ﬁing}ywéh?cgnpnse a carrier, for
example,{Wg% ,%tfh\éﬁ&' N RAe EI?&J BropRsid @ﬂ:oﬁ%ﬂ&@elﬁmm akpitable oil, and one

oo S S JBon e Py ek s R RS g e
reconstltl.ﬁi&'\ Wta%odd [faremamplé,fomedaodt. 2 Wt % t o about 10 wt %
Cp%%rrl@s tl‘g%n[ﬁ)orn QR aRaWE uQedaﬁfééi-y adoRi bl@éttmsir@eg\?&tﬂ{g dosage

forms squasftrmsp sty n e P SO LRSS S o B\ B e

Chen (200f). bl ends may al ternatively be wet-, dry-, or

{Egrt;r%blgra%g e%.rﬁnq ?eg@rlﬂtlngcbﬂ% r%%rugqﬁaﬁﬁéﬂe%qgn%ﬁ&r 8 wt% to about

for nU "ation may C e
80 wi% ofrie dosagy éarm. @A WYRIRRINETERRRMERIWET o ARRY AP é“ﬁl‘/" of he %?gag’éfﬁ In
addition tb%e%ﬁ&@&%l&tﬁe@drallyﬂbﬁtafnw drittiedrararExafnptealof digistegrants include sodium

starch glwle%u%_o%?unbcar?_?xyrﬂgth 'T%&Elé‘sé %nglumﬁﬁg%hnll:éﬂ{ﬁllulgéebl:r%&csclrmellose

er man Mar cel
sodium, @e&phedone:\pomlnylnyr»*phdor@g@eth{l ceiaiese.-rpiorgryEginegelgosedayery

alkyl- subgtﬁﬁtWH@Fd@&Spﬁ @éllu@ﬁ@ktaﬂ:ﬂmré?geﬁhh@éd aarchrad dodiumaiginatea Gederally, the
d|smtegrerg W@Igg@plﬁe(gm agnto o t‘ﬁ 8?0% £é \ﬁtd g? quﬁﬁf‘ronlw\@é!fufé \g\dA: to about 20 wt%

ude de sust al
of the dopagedadh-, control | ed target ed and pr ogr amred rel ease.

Hiderldre géﬁé@dll& L& 16 %p@ﬂ%@nefsﬂé Elm’dllﬁéé t@ a$abﬁeﬁi foritil€tion. Suitable binders
0oses

include np\gogrgstq_lﬂ'@ chos%[ieFa\élﬁ Psgg%'e p8[yﬁtg}(i‘er§e UEH ﬁatu@l erlr!ﬁ gr%eql@'igums
polwlnylbﬁmhmleo@‘emeﬂsvaemstash Hnyghxyemeylg:yllumsg p@q# Ryderprapymethylcellulose.

Tablets %@5}3 cBn[aﬂqill&éﬁ%t ftn Q@fat:ﬂo&! @rﬁanaﬁﬁraﬁ@ spay-tisandorioRydvae, Imhydrous
ar naceut i cal Techn

o th gy TR GhS o M G A O e 1 s
calcium pr&bﬁ&s@duhwraﬂescrl bed in WO 00/ 35298.

| &0 W%%M (hl, ®T@®§ NS & RESsull ad fflium Iaur%l sulfate and

adm ni st er ed direct]
polysoroBleBaCEHGIERI PN PoSHFGE APHL BT PSP eaRTe S B U Agerts may
compnseﬁﬂérﬁ akdue0 RAN S0 AUt Paresitics tabletaa giitats mty aompriseirandebout 0.2 wit%

n intraarterial, |ntraper|toneal
to abou”ﬁ‘ft(a(%(ﬁ' %{ﬁét intraventricul ar, int raur et hr al |

i Tebletsstisoraenérally qepiaindybapanig such ﬁq MagRssE sigaralg &alcmm stearate, zinc
stearate SSbREHE AP Hlfnaraptli dnd Bi@uress |n(égﬁesf P st@@rﬁt@l’\hﬁtﬁ sa&dium lauryl sulphate.

tration_inclu i.ncl 5
PN N R
about 3 v birthejtablst. Par enteral fornul ations are typically
g EbasiBIe highd AR ivMd6 BntNBYaR@ NdoRiuPaneX dvblB agerfid) gRes@Fatives and

taste-masking agents.



salts, carbohydrates and buffering agents (preferably

to a pH of fromabout 3 to about 9), but, for sone
wappleiooed7p ons, they may be nore suitably fornmuParas20a6000519

a sterile non-aqueous sd@ution or as a dried formto

be used in conjunction with a suitable vehicle such as

sterile, pyrogen-free water, The p on of o

SieBRECAHP FORRTRT DR RIS SOBAPP 18 Bia T HHLS0 i binder
from abou® B &P keeabolityssl ialiludnt, S@tn byt 2wk to elzodi IIQIWE{edlsmtegrant and from about

o I ng standard harnaceutlcal t echni ques

025WM%%:DI%HH “ﬁl)eh‘?mgﬁ] ge skill ed Ion the art. (o] l1|b|ql

Tiblet bippsisumRydeEPmPigsTRdIcEeqtly PrRydeler ’for{oqrht@blﬁt‘s eﬁglptat{ ?rgﬁ o Jortions of
blends thSﬂﬂhﬁk@'beS@k U&ry-QBﬁnéTﬁgfadm&tednméEas@dalw ot &vdruderbbefifre tabletting.
The final flgﬁrg%a?lglé P%%’ & rﬂp?ﬂrs]renfl) % rﬁ(ﬂﬁ ?&rg thﬂngc‘be Edéfeta o@ﬁnéogt%d it may even be

y-enhanci ng agents
encapsuldert. nul ati ons for parenteral adm ni stration nay be

ﬁ'ﬁ’éf@HﬁL@é’u@ﬁioﬁthIQS igl dHEEéis'e@tne‘Pﬂé}ﬂié&Hut/éHDd’bﬁag@d:ofnﬁ Eatass, Vol. 17, by H.

Lebermag g8 it Achen. G eeeRco s ot naed (e Faaf @hER

Bnlmigormmmamsrfei e sgminBhation owmype fanaglaief tq tpf-:emnﬂnag@]eﬁqng/ﬁr modified

release. M%Mleg?eléagé Wr%@lﬁ%s%lu@e 384yed-, s&@dieus Pllssl-, ddhtrolled-, targeted and
I xotropic l'iquid for admini'stration as an |nplanted
programreRei8leassr ovi di ng nodi fi ed rel ease of the active
SoigpeUnaiiicExslensk ésmolhtise & thegurpabest df grednveniidnagedescribed in US

Patent N%m%&ﬁ@%?%%lé&%é s%glg u%e(@e %ﬁﬁd@i@?%\ggﬁﬁ higeRIneRYy dllspersmns and
osmotic 498 celed FrTitesAERIOLSEBANM ‘{?rm%e&ﬁ#w@#@gﬁﬁ@@% 25(2).

1-14 (2001$.,Thel @sd@lchywing gini arsstievenmhirglied Tjgaise &l debaibadind¥ 66/§5298.
for this purpose include gels, hydrogels, |otions,
sol utions, creans, ointments, dusting powders,

PARENTERAL ADWHNISTRARON | ns, skin patches, wafers,
Wﬁ@'c&ﬂbc&md§ QIOtﬁg fﬂﬁrentfoh brﬁa‘?fblsobﬁmdi&gﬁeram directly into the blood stream, into

muscle. 8afn§ ogﬂntg’rn or an- Sfbﬂg‘(ﬁmaﬁga{or%aﬁéﬂtepaq é&ﬁﬂ'ﬁstraﬁ&plnglﬁéedmtravenous

, mMmnera
intraartenzét rlmra@eqjmea%m |mt@trp§@lr oI”H@‘@ﬁ’i“ClﬂfFryc@Fr?lﬂfethf%l )}%tfafﬁﬂ e intracranial,

mtramusgjléf(é% s%ﬂtaﬁéd@@%tﬁtﬁ@e @b\)}kﬁa@ lfor pQﬁéﬂ&teﬂ atiminiatratioh e Sem(mcludmg

or po Pharm Sci, 88
m|croneetdf@) njec@% @%&? ff)e&? 1@?§?{S ﬁndglﬂfHS'R/@ ungx t ober 1999)
Cﬂdmerafémlamnst aypitypichllyariEeHS IO ?’?So‘ﬁh'?hﬁ?ﬁﬁl’,l gentaie P¥C\Féqn§ls such as

salts, camhﬁlreﬁ&st drRRRK & %entb @pﬂéf@lﬁbl? L8 bBl,of nbmrwpﬁtcy ©Sibsuyt 9), but, for some
sonophoresi s an eed e

apphcaﬂcp&ﬁgy @élee( IE'lﬁlie su%e}rgbﬁ fgrg}u%ferg)as a SEG(,U non: aquec%ug %ol&t%n%r as a dried form to
be used Iﬁaronjumcmbm oittsa fwiable apm@a*aucaaﬂsinnls,tnvme@rﬁewytelbe

m{?ﬁ% [&aﬁ % ark%ﬁtel'ar%ﬁﬁlilﬁkﬁs lﬂfﬂg/@érllmwflér%dfof@aﬁ@léeby lyophilisation,

may readily bg gpqq)@wllsheg gglggatgr’r] %{ah&%ﬁghgﬁe#]gp % \gegly@ﬂ\ﬁh fo those skilled in the
art. progranned rel ease. INHALED/INTRANASAL ADM NI STRATI ON

Tﬂw%] s%ﬁ)l %)?‘npgpn(}srb?foir wg it ds@@ mctﬁ'@ e)a?ré’no*ﬁ%f parenteral solu’uons may be

ranasal [y or atlon ty y
increasein by hisef @isem ji aapfangﬁt%dwﬂél}aﬂ%féu ‘Fﬂlé‘n‘q“?ﬁ’ orfkeh ﬁ“e incotporation - of
solubﬂﬂ;ﬂérﬂﬁbhﬂ‘r@; agémg exarrpl e, inadry blend with | act ose,. or

pho(@ﬁmb S r d)gr n%rlJaq %Emm%{r%{cloﬁln%gttregl') qu &gte‘%finélgr modified
release. f\dadified relﬁehm| fermnmtloass mglndqaé@@,@m, sgﬁalag)d f P\dsada controlled targeted and

progranﬂ{eesréllé&dez ?F’u&@d?ﬁp’bhﬁ@raf tﬁélﬂ‘ii)entlsmn&h)y beatoAilsed as a solid, semi-solid, or

thlxotrOpé‘f B% éor aad%/rlm%ramrg g]? Sa(rewr |P1L;JJ% uI Iegg’t%r{n\s) Qit(ﬁ rn?o%)flgélthge?set & the active
compouhd Exarsglesdf sactsfuinudiibes Imllﬂgeﬂﬂlgalﬁ’ﬁted sigols and PELA microspheres.

,2-tetrafl uoroethane or 1,1
1,2,3,3, 3-heptafl uoropropane. For intranasal use, the
IQEEE&dE&ﬂHEﬂ$¥EEB£prise a bi oadhesi ve agent, for exanpl e,
chitosan or cycl odextrin. The pressurized contai ner,

punp, spray, atom zer, or nebuliser contains a
sol uti on or suspension



of the conmpound(s) of the invention conprising, for

exanpl e, ethanol, aqueous ethanol, or a suitable
wahomromex7do ve agent for di spersing, solubili singCTaB2006/000519

extendi ng rel ease of the3@ctive, a propellant(s) as

sol vent and an optional surfactant, such as sorbitan

trioleate, oleic acid, or an % tlcm h} osa, thatis,
Tlee Gpawoynes a1 the (Pverliap BRY 8o E%%Cg'éw P'GA 1PERINIP eSB\H or E“H%
dermally é’rft#dlﬁsdéfrﬁ)éilv.crtyplba fannalations S@dhi¢ purpossiiiids lgefsablhe)gélg,rlotlons solutions,
creams, ?ﬁ@ s r%ﬁst%mo%&lsa{iﬂeg aJst %Ql'ngjhnjgé/ slkﬁspseltchg@'%va%rs lmplants sponges,

y be y any propria
fibres, ba@@qgejs Bod mwoqmlsmf@ nggﬁgﬁweagnagpqqoape }Jﬁd Eyqqul @merfsprﬂﬂh@e alcohol,

water, mlﬁ@é‘ di laﬁqwmpbircblé’@m \Shﬂé&feﬂblhﬁlmc gllcelrih Uiotyetylene gigéahgnd mopylene glycol.
Penetrah%r'b?rgbgrq %n %yr id lgt%o?gdr?ted ggeep E?zgxc‘a?ﬁ fe, U%BH#Q& % %195594[358 by Finnin

and Morgg&(@ﬂtcvmrtﬂQQHPl\/C) blisters and cartrl dges for use in

het W@An@rofofoplbeﬂ Sé’d‘rﬁ hl@ﬂréﬁbn Wudbedefh%r?ubyab@dtrdp@raﬂﬁmt iahtbphoresis,
phonophgra:? I§, amorghcgl%%@d rﬂ%rggeeg oHegedleloféeCet geeFL Y rdgrg Cl(aT?C IOJQC’[TM eto) injection.
pemfutatioesnioe tappdi fdreiniskalion ney We- fosndated to hanmm@@ﬁte etqu/or modified
release. Kﬁﬁ@ipﬁlle\‘é%éwﬁﬁﬁléﬁo‘ﬁs incRe | RRYAE SsUdBnelS pAB&Y dEMSEIIaY, thrgeted and

rmof the nonohydrate, preferably the latter.
programregdygieassyi t abl e exci pi ents i ncl ude dextran, gl ucose,

mal t ose, sorbitol, xylitol, fructose, sucrose and

|NHALEI5/[$@|N‘A%?\LA(bl\ﬁlHistTﬁglrﬁ)l\Fm ution fornul ation for use in
r hdro[oﬁl%lnamcsto%{y E 3 . i
fline eompayndmel phadBYRnEpean A E SO TN Siates penapllyr BORGRIgln. typically
in the fokéF aC@WB@NUw dithertdihe] &y & nibitwe fpreaxample Liatai diy blendiwitthiactose, or as a
mixed coﬁ%ﬁﬁ% pa%lcle Porg prga}%l)?é Eﬁo@ﬁ%&ﬁ&@é’%u%s pﬁwQspﬂQt‘RHkholme from a dry

l 5 Is s i ntaiper, s Sesa C%trg)mlser?preferabiy an
powder igjfa a‘rgraﬁﬁraae(q Pl pmvd@m %Pfé %‘F%ﬁé’cﬂo 6¢ ePLf"PFé &y

atomnser%h@@@ctr&ﬂdro&@ﬂhﬁb@t@ Bloatdede fineAntsg oratebuiess oty @ntvshout the use of a
suitable B’P?/%'S'P‘o?‘}éﬁﬁa 19 ]e g ettrﬁﬂclfo?c%%aﬂ% og 5) Fﬂg £48 B?Até(f BlopldP&heI E6r intranasal

ene avours
use, the poveter mey cmmnh@a b@n@wersw @g@hﬁqﬁ@ram% C?,IW@,@% ifyFledextip e

aﬁ\e%?ééfgmi%d Ebnkine® @Qﬁﬁ 3prafy SAHlbdt ar neBlisdr ot sdlation or suspension
or

nventi.on ;
o the oSmRNB) 11107 THESAT CRARANIS LY S DS, s A g St or @ suable
alternativerdyahteiol dispersing asébilisidgr on exiencigi relaaseesy theeactives gprepetant(g)gs solvent
and an ﬁoﬂaf‘%ﬂﬁgétﬁ'ﬁ &uaaY QbR fiiofelal%dolé@b&@%ﬁarﬂ&lgﬁl@ctlcfa@fd

| actic-co Ci
b S N TN
suitable ®u 8éliaérp eginhalgiiongigpically ¢esathao EIngetons) tTéwsg@ayé@ aghieved by any appropriate
commmtﬁfng %eﬂ‘lmesqllcﬁ gk gﬂ%ﬂet Infink NRiiCiRRGhiliRY, YuRRuvied) filia bedc8Ssing to form

er oso osa[ge unit i.s detern ned by neans
nanopariflesahighy Progs UjRHIoRIPOBRITA TR 08 SRRV YRS ed ampunt . Units in

acqRudameee bitdrample, fromvgaitin onHRIVI@), blgsmrscemdlcwmleafmgw in an inhaler

or msuff%gocgadaryf% fgrﬁ—rﬁﬂbag%it ﬂecég{aﬁda 9@%%;1 Bfix oftH Eom (fo%ﬂ@l at e rirgleﬁﬁdﬁ”h suitable

e compoun
powder (ppge suPheasold@psfl Pr ataﬁChya"ac?see%fm?"CPyB?défﬁr ISVChb@S vﬁ“f'?ﬁe mannitol, or
magnesfuﬁﬂél&rﬁ@ome 158030 dyObeirrytiro@Domig tivehioh ofrény nizeohydrate, preferably the

latter. O@iewtg%@g g)gcipéents[ |H8u<§e e%r? %ﬁl%gsgohaltcggrforﬁh%fj%lhc}f 1fridfdse, sucrose and

rou
trehalosRECTAUI NTRAVAG NALADM NI STRATI (]\I The conpounds of the

' ﬂ‘é@f&%ie%ﬂlu{mﬁ/fohﬁjlélﬁm&lu% Wa@lchtdrﬁ%ralbiny eREtrahg@oMmaiics to produce a

fine mlsfbr%éwg)ﬁ%&%éaw ﬁ;ég(tolagr L;pz?pg& ﬁwu ﬁ ?&uthg Y’fheri) ﬁt%'h%)er Shuation and
the actuatién vmmeamy ahtyeframaebaut J Lnigyaboet 1098k Aatyp@aémrmpiatm @ay comprise a

compouf& Bﬂy i gnﬁogﬁﬂfne g%&laétéry@\gété\aéthﬁf%nwﬂ sobilAtdhRAddTAYerR&ive solvents
ormu e

no
which m%aeweémeélrﬂ@é@@p&mew e %9(V?Fé?'ﬁagp‘a%ﬂ%%¥f889‘§03
sust ai ned-, pul sed-, controlled-, targeted and
programmed rel ease. OCULAR/ AURAL ADM NI STRATI ON




The conpounds of the invention may al so be

adm nistered directly to the eye or ear, typically in
woOheosfooo2my of drops of a microni sed suspensi on BCT/IB2006/000519

solution in isotonic, pkladjusted, sterile saline.

O her formul ations suitable for ocular and aural

adm ni stration include oi tments bi odee%g adabl . _
Suiiabje kfabq%s,geéph Y |qu8|§@r|1{5uol,aﬂrdsw eners, such & Qaccharin or

saccharin Qs@fﬁmlﬂi Pep gt adadal te tifese gormalatidreariade invqpttiemingndevafoe inbialed/intranasal
admlmstreﬁlore) §=so Lﬂgloﬁ)ﬁa&)‘i‘ m%gleéﬂn?ra%salv ﬁiHILa‘%n ﬁr)é? e MBrmuRttod® immediate

andlor meisgsisisasd HReal TpoPYAEISy | Tob BRI BBISAUR g oPEblo|Modiied relcase
formulatioRy ﬁal:l%@tﬂlélé%/e@-cél@tam@d-c @Jlléddl- @Shifollp®) trgeied ahdprogrammeb eelease

Eu th%%%% g%oﬁ?r dghaf“e? Jir%g a o olsh%g %%@tunwscd% C‘JrMInQ§ Sy means of a

or a et opol'ysacc
valve whiglotiglings 2 riciered ranyi. éJnltgéﬂ mq:orggrme Vﬁﬁyh%@vqr}q@r@)prﬁdy%qaélﬂ arranged to

administe} ﬁﬁ\%ie%rdo% shpde Eﬁn@a‘-ﬁﬁ{g\'fﬁinh MRut Ble@Bo@ s oded e aidamiptimd of formula (1).

e v B RS RS BB TR vElo3PaR P BG5S ket

in a singladbsi ot, atorcatsually, asadjvided dbsasriorbeghedt theddye | mTEdI ate

and/or nodified release. Modified rel ease formul ati ons

i ncl ude dela ed- sust ai ned-, pul sed-, controlled-,
ELRAVAGINALADMINLS LR d rel ease. OTHER TECHNOLOG ES

Th@c@ﬁﬁmﬁdmdsha)ﬁvdnhm inay bebiministeead regallycrriyagieally.ipt ¢xample, in the

form of & Qud)%&ltg yng(%:srs rggére&ﬁhgrcg&ta' ﬁdﬁgrsls asft‘éﬂ‘hoﬁﬁ s%ﬁﬁds%’r?)bbéé "but various

rivatives thereof or polyethylene
alternativg$ paybe ¥ssf 8aPrAMeRYaSol yners, in order to inprove their
solubility, dissolution rate, taste-nasking,

Formulatlgpso t?a\r/ra | t%?v%'glhé‘lé}ﬁmﬁggét%k {ﬁaé/gag'férhmétefd% bl fndaRtcBM/oP holifé release.

mnistratio
Modified Rrlazge toyrouldivexingliie delnyed-esusigined oP“‘%%@‘aﬁB'I‘t@"edar‘%'g?tS%ﬁ’&F’ Rrggrammed
release. P€ general |y useful for nost dosageforns and

adm ni stration routes. Both inclusion and

non-i ncl usi on conpl exes may be used. As an alternative
OCULAR/AUHAL ADMINIERRAHONt i on with the drug, the cycl odextrin

"W\}é chﬁpd!fﬁ@éjofal% .ﬂ%nwmhy é'léd/ beﬁé’di'hlﬁlbt\é%d diredly tcBthe aye or ear, typically in

the formfoé Idrc{pg(rgg@ “iiﬁ?’ﬁ%?ge%’géeﬂ‘g'g%% Isi%‘utlont;n %slvgﬁlch@j? ggfpﬁéty slfé‘?’f‘:édsallne Other
formulatiganauiiaite/fot @rdiexandiauss) adaxaiptdtien Inemdwmtmntwdsyaﬁmw .g. absorbable
gel spon%&Tc%@g%/aﬁ&J':g@bloa%ra%%@?@&&ll@&% WIS, 55%483 lenses and parnculate or

I
oot FA s Al 22 i T, B b Bl oo ae
polyvinylelsériop| kyalufanic ttie, pucqioisgic afolyimreg ator rﬂ}araplp,amyqlr@)gyp@pylmethylcellulose,

hydroxyeqﬁﬁc%ﬁﬁcfs Oy rﬁ&ﬂ)ﬁl 'cE“uQ)@e dr a ﬁ&er)%cﬁﬁ!a&h&ﬁb% p%%ﬁe f&fexbrhﬁle gelan gum,

i nvent two or

may be |5@(r@g5@t9q fogefaer \A@}p a|pée‘§§rtvat6/ﬁesu8p am?rgﬁlg ?{Eje §ucL formulations may
also be deWEsIdonitéphaeeior dance with the | nventl on my
CIQOH'm%atlloganm}o%cm{i’eﬁ/aprgp%nﬁlﬁgrﬁggn an(ﬁ‘pé RIflREd R delihmeMhib aRl/6r modified

e conpositions. %Fus t he kit
release. dfiodified rplagesniompiptietipeLde delayps-otusiRied SHI a‘f‘é‘tm"ed targeted, or
programpﬁapg@&@,gutl cal conpositions, at |east one of which

contai ns a conmpound of for mul a (1) in accordance with
the invention, and neans for separately retaining said
OTHER JEGHNOLOGHRSs, such as a container, divided bottle, or

dTH@ c@ﬁﬂotﬁr@b b tF?@i‘ﬁ{féP’&lon rﬁﬁy @é(@iﬂﬂlr%d Wth Scbmﬂ]!e @adtbrholecldr Betities, such as

cyclodeﬁt%{'b g@(li g{lltaglﬁ:r) ly%glgsaﬁﬁretoi or |pfo&éth3t/|$rﬁse Kgot g‘(giﬁ]rq%gegolymers in order to
improveitimsiresatubitity, dissolpant rateUtasteimaskiog, tbivialadlalpiiy apgHor stebdityder ysg in any of the
aforemeqflgnegfn%géﬁ cﬂlggrﬁﬂﬁtr grms, for exanple, oral and

or amnlsterlngtheitggrate " ¢ t dosage
c@%ﬁ?'?qe&ﬂ% cappleers (OF ERAMRID Ly PP {%LPS ZFETAIg Mo for mos g
titrating the separate conpositions agai nst one
another. To assist conpliance, the kit typically




conprises directions for admnistration and may be
provided with a so-called nenory aid. DOSAGE For

wadnieriwex7p at i on t o hunman patients, the total daCryBmoser0s19
of the conpounds of thedZnvention is typically in the
range of about 0.05 ng to about 100 ny depending, of
course, on the node o@ adn1g|str3%|on ferred

forms ang ﬁgmlrngh'@t@n rputg@o%ﬂth dpc s% ang nagdnRusioy peﬁ%s may be Nised. As an
alternativeto @fredt cardplexatioheithr thergreg,ahe afstodextin Bayie tsed absuauxiipryrgiditive, i.e.

as a carrFPrcillse?\gnal &I%bﬁ%g}l l@&mcghﬂbﬁl?tJSQ@ deEWesreeﬂ}rngs arel A, beta- and

rom about t o about
g R el 6 WG G55 B o Vo g B 1 ma wo
gg/s514gabout 10 ny. The total daily dose may be admi nistered

in single or divided doses. These dosages are based on

an average human subject having a wei ght of about 65kg
KIT-OF-PARTS bout 70kg. The physician will readily be able to

HedrRIRI28 & ity TR BediRble S8/BIraRbIST AVBEBENaNeN Offtictifeadompounds, for example,
for the pu}@gsedpfqae& @:ia% pera[ﬁ1 g&édlsg’abslg Ig)r gc?’ndltlarﬁ atpg %hr?}ﬁ‘ 91e s@ﬁ:eeclf ‘fir%r ré(sent invention

a Co
that two og xiorebphagmésekiical Rpopsitions, gﬁt;tees,q ang of whigh W@lrﬁ@(ﬁqp@pur@fm accordance

with the uW%F‘rno‘Hr RRF BEnvER¥RIN b @OmBRM iREndiSeh bl 4 i Sumadk e doatiriristiation of the
| east one ot her pharnacol ogi cally active agent or

compositigiiound, particularly in the treatnment of
Jast the & obthea geattion ebhprises iveeergeore Feparaig ahgymaceutica cepapsitions, at

least onqu ek tcont&ﬁé b 'cSMIJ@Unh Yot ﬁrrﬁ@ﬁﬂ?%%c&ﬁaﬁc@ &vith Q{en'H\l'eWu&ri hnd means for

separately ﬁ@gl@lgg %glrgrzc%gé%lq%ga %ﬁs@ég% %.ngnrleési\aéﬁd oétf Ca Pl eg'mged foil packet. An
example SfisitH & Rinie teShryijiardésiereatk @setl jor dre reeipging obtakilets rrapsules and the like.
(%le R OPW&MUB\J;' J O%léﬁ%l?ﬁ%b@"@? %@ﬁlﬁ’u‘s%hé: @|fflabénla9<§s'ay@ forms, for

S se hi st am ne
example, a)fﬁl a@cbpﬁrgqtgral @r @dmlplgtﬁrlrtglt ep@arqtea?qmqoai KHE at ﬁﬁezrgrft daeelqg intervals, or
for titratifg L b&Pafe chmpaitionl agaimsn tbne catathiedi Toeass(st icpmpliaoteprihe kit typically

comprlseggr%)c onsqor d“n%s‘cl’r‘a og\ a?ng g@%gﬁﬁﬂe&wnﬁé Q@@E@E@%@h@w aid.

"aZole, tenat oprazol e, 1l aprazol e
and Iansoprazole (|||) Aci d punp antagonists, e.qg.
DOSAGESOr aprazan, revaprazan(YH 1 885), AZD 0865, CS-526,

Eobaé)%gtlraglgrc Yo‘)]ﬁ/_l\m}%%f;)é? ecl)1§s’( t!'ge tX’%ll (’9 ldosaenéf%fé %n‘ﬂ%?ﬂcﬂ o€ fhe invention is
typically irutes@hgpodabedti/es ggelrt @boub1@0 nwopwepgﬂg n‘?f coysgpap the mode of
admlmstrﬁﬁlﬁ!\' Hﬂ@err‘é@ li?ﬂﬁé Ring& of dbemrcﬁﬂmgm arvRt seExghed mewqirebriaitie the range of

about 0. %%W a%gé g 20 éngg For%ggrp%? O g«ﬁ |n| ogg]gg?eqe?re %A%gally dose of from about
1 mg to abgor#oshg white gn inicdvendud idpse, Masee it reatii freen abogfG5(ng rcqﬁbout 10 mg. The

total daﬂ;{@cfég maq'b@%dmhlsm Igblﬂﬁe orgiwgd%béhe, guan abenZ
exol e and dexnmedet

Thegeaqiqsggﬁsl %gase% or@an Wﬁ@gﬁﬁweq ?@]ectai}ﬁvW%%ngF ggouﬁSSkg to about 70kg.
The physlgarofyl réddmebe éble)o detenpina npgasdomnebiebls abkes weight fays outside this range,

mmhasﬂ%ﬁ@' HGEQ&m”IaC|d|p|ne fal odi pi ne, azel ni di pi ne,
pI ne, onerizine, diltiaze

eSO PR R0V & BYERGINh ! g nesfiof | %;5 le“'?@%gléii’“ﬁt Fpdvity. A S-HTs
agonist dﬂ&ME;ii’és@htOﬂmenﬂ’UnOﬂery%Ie mEetdly combiaed ‘plltlmi Iealsteme dihpi preymacologically active
agent or\é:nﬁgcgmg' partmlm%@ g ﬁkg ltr?étﬂ@nt op%s%géogh I rEHl é& B@E%@oﬂﬁ example, a 5-HT,
agonist, partigyhrlp eﬁgmpqmd oftgg@apqla (l)( PYE ﬁ'@ﬁgmptggwcp@tmt& gnlvate thereof,
as defln&i ﬂ)ove?l |nﬁ§§8§8ﬁ1mi§@|’eﬂl%|nﬁlﬂlane§0élw ise@uantidigbioseparalednn combination with one

1 | |
or more Bis PR RHAEAAC  BRBBP A AL S 0pam ol obazam

(i) histamine H, receptor antagonists, e.g. ranitidine, lafutidine, nizatidine, cimetidine, famotidine and
roxatidine;

(ii) proton pump inhibitors, e.g. omeprazole, esomeprazole, pantoprazole, rabeprazole, tenatoprazole,



flunitrazepam and fl utoprazepam (xi) prostaglandin
anal ogues, e.g. Prostaglandin, m soprostol,
wonreprooed79 ni | , esoprostenol, | atanoprost, il opPOSB2006/000519
beraprost, enprostil, ikRglilast and ozagrel; (xii)
hi stam ne H3 agoni sts, e.g. R-alpha-methylhistam ne
and BP-294; (xiii) anti-gastric agents, e.qg.
ilapragple pOYY/ARIOP[AR06acci ne, itrigl umi de and Z-360: (xiV)
(iii) Abid blirdp amé@aE, sgssoraepragan,d@ma@eqn(mj 85 ATORASE r @526, AU-2064 and
YJA- %nggt ron, azasetron, ranosetron, mtrazapine,
grani Setron, tropi sefron, E-3620, ongdansetron and
(iv) OTahm’@@tm'eSerS(S(Q)M%%‘qxoﬁqdf% é?ﬁ@%"ésﬁP'éssants e.g.
(v) rﬁuH&a@T @Bieﬁlﬁ/e ayahts[ &.91 poldpReine,Céoabet poginmp eabagnmmeatebmeorwn detraxate,
goni sts, e.g. gabapentin,
sucretlfst& yéné c?pﬁergndgﬁﬁﬁlba

ol az cl onazepam progabi de,
(vi)  CliABAt hgavistene. gzl@ﬁﬁlotelnc@ﬁéAZlb'ﬁé%bal in and eszopi cl one;

(vii) % %ddn)stsom i doRdlRd, gt%édiéi?&m@ﬁe gloféiﬂrnﬁhlnﬂﬁom&]ﬁé OfifAnidine, guanfacine,
f onpr pho

Xynmor phone, evorphanol | eval | or phan,
guan %d@'&?@eﬁ@p‘&xmﬁ?%@'ﬁ PEnt anyl, cocai ne, codeine,
iiiy xdhthydeoeods] ag. Trmugrnymmk)am;noMIn@emdfdmefy"im‘ opoxyphene,
(ix) gl@]l]rqegl%{?\ﬁ BI@&I&FSO hé ?earaﬂﬁlp%o%dlm tfra%?flﬁlﬂg azelnidipine, clinidipine,

renor |ne ano ne an
'Omeﬁém’a‘i‘@@% Qad'RRﬁ"P“r )ef%‘@fPﬁieoé’ﬂSQ{dfpl‘TPa s, lergarjdipine, bevantolol,
nicar@ipink € Btddfbihe, AbhidiBiBe, avetkapaihik- Blﬁarﬂilplr(@xlbm)nlcﬁﬂlndjpmm@hone manidipine,

bepr%‘ftnlf?aaiiﬁ)e hllv%dgrn{alrfméu%r%sgm udfiXx) selective Ser ot oni n

. sertraline, escital opram
(x) bﬁh@éb@é@ﬁ'ﬂ% agpRftaz G@on@azepq“ﬂrvéﬁ'éﬂ%eZO'E'P?’%\I GpP plarm, clonazepam,

prazéﬂdnﬂ Wa@ép’&ﬁw ﬂll@dz@l&ﬁat itM2olame Nbradetxépaen, midarokdgl tofisopam, clobazam,
dul oxeti ne, desvenlafaX|ne and

ﬂ“”'téagrﬁ%%?rgnfg’%p X9 "anti chol i nergics, e.g. dicyclonne

(x)  reosthgpdin epalnguss; egxls’«pastgglarﬁmm's\?e@stobtreprosrhni‘ f%%%{?%t?m' latanoprost,
|Iopr5§f %%%Lc(sf )enprgéiﬂ‘%ddﬁds) and'oié)g)‘@ll (r), Regulan(r),

o R bR o TR b S Kb e EBET BT oucts

(xiii) ammgeszmageets(ecgwrtlﬂeﬁmwaqen@mlgigmde 81kZ-360; g,

odiv) 98T oLhRBRiGE] &g, doQ@&%%éﬂ&B@et@ﬁ%lés@t/r@rS Wk fetrbrfl @amds¥ion, nitrazapine,

chol | ner I CS neos xvii) AChE

granjsgiehi r?FB?%rO”eE 66 g%ﬂdﬁ g{ﬁﬁg?’f@q”ﬂé FPM onat e,

(xv) tfl¢y¢“35targmm5ant$ o®xg. denlaamuneonm&mtylme (Rlﬂmlpi’éiﬂ)ine, amoxapine and

|0fer;l;§lﬁ {Ikl nin (NK) antagonists, particularly NK-3, NK-2

K- 1 antagoni sts e.g. nepa dvt ant ar edut ant
(xvi) @%ﬁs%égo&\ﬂs e.g. gabapentln topitamate, cinolazepam, clonazepam, progabide, brotizolam,

zopitiafs, PR8hab&iih 3ndbedabdldrret f | uor onet hyl ) benzyl J-8, 9, 10, 11-t
(xvii) t:aeptl&aahé( O‘%ilgin%tg%]yhﬂ ﬁﬂ]’lf‘l (ﬂé( | W@B%)ph&’a’e" [ &xyrrﬂ)}p%one levorphanol,

Z0oCI n di ne- 6-
Ieva(lqrm@ne thadone, meperldlne fentanyl cocaine, codeme dlhydrocodelne oxycodone,

hydl%ccﬂc{oﬁa R, p@bxﬁrh[erﬁel RhalfreleRe, 5-naioghine] f halomoere hanrk)opb.e ropbienorphine,

oxy | ) - 4- nor phol i nyl ] net hyl
b“toiprﬁ‘”‘g Tﬁﬁ’d’g)%m%?ﬂ(ﬁge%%g%}iéh azol - 3- one (M -869)y I
(xviii) $mta¢tlaﬁnalogmla@|etgamtregm AN-238 and PTR-3173;

(xiX) §rcﬁt{a%ndr§&tngt>éye§r (ubipioblob@r omet hoxy) phenyl ] met hyl am no] -

o0 G R BB sk ) . MR, LR T, rfazosons
fluvarfafriine tcitaeprarh, tileacipoamp oarexefingf vetr]’rﬁf@(men\prgmgqiqj,ns@qt@mme duloxetine,

desHHRIHe AR aB¥oxbie;

(xxi)  anticholinergics, e.g. dicyclomine and hyoscyamine;
(xxii)  laxatives, e.g. Trifyba®, Fybogel®, Konsyl®, Isogel®, Regulan®, Celevac® and Normacol®;
(xxiii)  fiber products, e.g. Metamucil®;

(xxiv) antispasmodics, e.g.: mebeverine;



foll owm ng procedures. Human 5-HTa bi ndi ng(i) Human

5-HT4(d) transfected HEK293 cells were prepared and
wgnrowv99219 house. The col | ected cel |l s were suspeaudas20061000519

50 mM HEPES (pH 7.4 at 4%) supplenmented with protease

i nhi bitor cocktail (Boehringer, 1:1000 dilution) and

honogeni zed usi n%‘e rang_\}%el d Pql tronI PT il 00.
(xxv) dgnagmﬁﬁn&gorggf et Eﬂcopla dq;naﬂen egg% e¥psu pgge The
(xxvi) chsingrgies) aigeseoatigneneent ri fuged at 40,000 x g at 4 C for
(xxvii) AE&EE'QB org%g QQLJnSFnﬁﬁ V\ﬁetﬁ’foﬁ:ﬂg 'Fwés%?rH’rﬁQ%gm dnfl dgrQapGM

centri nce nor

(oxvii) T@inlenmré Ke pntagrRists; |pﬁ'5}P“'$1’E¥I Niges Niteer %”dr é'§usﬁ'%tﬁ%°é‘i§tsi ?Tgaﬂepad“ta”t
sared@ M, opri ate voI ume of 50 mM HEPES (pH 7.4 at 25 0C), fainetant,

o RIS 00T B Rs TIRAS UMby

iazodr@fR; Bt Ir Anapbihridies-éi didiene i on usi ng BCA protein assay (TAK637),
5[ % ésaszfhﬁW% 5- Bi@@nfﬁ%%%hy\%@ﬁﬂe!hm@ Hu¥¥bhag)-4-ridpholity@methyl]-

[ exper i nment s, t est 0 nds wer e
1 2 AT bR R 8o of (PRt 1 3B0R Ehmer shaggpient  and
3-[[2fnhgtiatixy-6-(ifluvmesiroty) bﬁ@yﬂhetbflammm!ﬁeylh@ﬁmy@rKQSéShnd
WGA- SPA beads (Amersham suspension solutions (10 ny
rotein and 1rTg SPA beads/well) for 60 mnutes at room
c binding was determ ned by 1
wmw&%r bihoiag iafihitied oft the cérmprahdc ofnibie mtvestioname determined by the

following ne @%l on was term nated by centrifugation at 1000
rp eceptor bound radi oactivity was quantified by

countl ng wwth McroBeta plate counter (Wallac). All
Human SRTJNAK1PT Exanpl es showed 5HT4 receptor affinity.

Hﬁ@@%@@l t[agsfecge(p Hé@gs'é%&%ré alléé 4%(39%(} %@ﬂﬁ' fn%h?ed The collected cells

par ed ouse.
wero sushistnetd o) HERRST @Hsaepenﬁ’@a Siiplestpriey Wi §r°Eﬁ§F? gphivior cooiail

Boehrlnéé?Hl 7006 oﬂﬁnoﬂgn g@rﬁrﬁdt@ﬁhg\&l fidhd e treaaen PO tistuptor set at full

1000 ..di | e
power fougq ?‘Fﬁ 03 lcieaﬁlae Ihoém&grﬁ%? \t[ver% ﬁer%.lltu@u 4@?%%)5%?” Se?@d’u‘nﬁ ghe pellets
were thefi tdsbispeodegiin 5QJmM31EF$E§dPHﬁ diag € C)Ene CWWW&P%@OWT@G same manner.

The finaf Sfﬁe{s' \X/é%g%jsu@ﬁenﬂgd @P8n )ép;goﬁftatedfvcﬁjrﬁé)bf 3® i HEPEBE(pH 7.4 at 25 °C),
lets were Tr| S

homogeryzeﬁj gltqugrteg)éyd ﬁtﬁﬁg@gﬁ$¢g§ EleLﬁe O)Nb gthS meml%r%n%uffrac%ns(vpas used for
protein doRcemeation Tdeerhinatin el BEA pretaire assey Ui Fﬁ@lﬁa@@) japd ARVOsx plate reader
(Wa“ac)approprl ate volunme of 50 MM Tris buffer (pH 7.4 at25

&?M%ﬁ'e%%%@%ﬁ%l o Clg%omag g%éfzn%gt?atﬁt“@f% iy & #3%R 113808
(Amershima@iidl @esnvpandi$&al pf off mpmbraee horoogepetrtandt WEA-SPA beads (Amersham)

suspensﬁﬁ\?&l%rﬂ% {) gﬂr gt'gﬂgarﬁcﬁrgf P %'est‘?\ﬁéIﬁYor kot mﬁﬁt’eEB%onﬂ%perature

Nonspeef;@pbewlnﬂeﬁﬁ getemranbydTiM BT MR ”Weff“é' Bl GoRcRaoRgneubation was
terminatéd byceR@rughtionfat | &drpd: HT (Anmersham final 8.0 nM and

égcrepgbb%nﬁ l;redl;{)g \ﬂ? wlé]é) ﬁt?%ﬁfféﬂ%? c&%grq)g WHh Iﬁl'ér%bgﬂayaté SRR (Wallac).

Method

ture. Nonspecific
bAlhepmpgunga sf @@U@i%sh@'é?d@* 5PCAPIARNIM 3808 (Tocris) at
the f| nal concentration. Al incubations were

ngte by rapid vacuumfiltration over 0.2 % PEI
s fiber filter papers usi ng BRANDEL
RamaresHex, fralsfeotsd dEKRO3 balle weigepsenatedng [9To8m ifrlvpupe; e collected cells

were s@\ﬁénfdgtf irf Qd"mKA 4’n%5uf%$ BF)7.4 Be&@Pts@émmdfeG \Kllﬂhdp@féﬁéd hibor cocktail

(Boehringgi i S@pnqgn%@ﬁq ?mcln %izg%geiégg% hﬂgda\zjeﬂdo %@ T%R sru&%r set at full
power f&rldb4ed @cieqtToe hamnbdemitey werkgenirigiged aicidded X@/WFP °@lfexvi Qi he pellets

were themrers]Mdeg'i#@O Y tl'F@BLﬁf‘e??&I-?fjA %E@@?’ar‘?oe&en%ifuged once more in the same

manner. The final pellets were resuspended in an appropriate volume of 50 mM Tris buffer (pH 7.4 at

Human -



Human 5- HT4(d) transfected HEK293 cells were

established i n-house. The cells were grown at 37C and
wo6%2@6@08027 DVEM suppl enented with 10% FCS, 20 ptIiERRS000519

(pH 7.4), 200 ng/m hygrafwycin B (d bco), 100 units/m

penicillin and 100 ng/m st reptorTyC| n. The cells were

grown to 60-80% confl uence,

th Vi oUs
25 ) copBMSriSTT i SORBRRIRG. coAp s eef POGS (i 28y o Ah Siuot o
membrand Yishdnk Uiae dusko rfomprteitl cangenitatien deletnsinatien eising d3Brapeatein assay kit
re prepared in 96-well plates
(PIERCE (angE\/%g}%?%mQ&[{ﬂﬂﬁ I1's were harvested with PB I—FT HM
For the bifRtiTrexpewmenis, Qe 1oghePRREFRSAVaF tNAUesS WIREO phed [HI S ersham,
final 8.0 %ﬂ@@ upf)f inb@brass aymogekte (3ed lugtproveis/ tues)ufspeﬁdmdutesn at room

temperatu uepﬁ?] @n@ nt ed qmt,gsr%bré? bVMi bﬁm&t i S%daaﬂ%\él llgﬁaré 9§(é nQIﬁ:aoncentration.

All incubagionst e teomipaiad b;a[ap@n/a@qun]_ |I’(5aty@n P985 0cete| PEN oakge, glapsoiiner filter papers
using BF%‘AWDEL%aWeQMF @&lo@éd b@qmebamﬂésawm &0 e THEackdr QpHWAS at 25 °C).

f th
Receptor—ﬁpylrwe(laé ?actl\A&elv@? qﬁjewb da%éﬁllhslf;]ld e%r?[‘ﬁitg% cotpn‘i ﬁ%ﬁg r%tlga%kér& %S %ounter

& npapcatdsrab Fxahplehrshowed wmecemsammd to stop the
reaction (25 m/well) and the plates vvere left for 30
m nut es at roomteherat e. Ho e -resol ved

. 14 = cslis was made
l—mmaarsdﬂng) itabsfodted AEK29RCH s mere sstahlighted ichousa. THEReAlg yere grown at

r
37°C and@g) ébi R ‘RAEW%@BEEnt&é’\%A ) F@%%OWQEP%S ﬁ?ﬁﬁe@gfﬁfﬁﬁ%gromwm
B (GleOEG)OQ"r@ltS/WI M@Wntqnﬁéoemwn\'@yepmwﬁa was anal yzed based on

The celld W@rerg%vl/rptooéo $0o41 062BERIAC Oni thé PRvioly daf b&ererearhdnt afth compounds

aazea G50 0TS SRS P biEehodt SN0 St
Compounpisadtectremredah 96 welbratey (18 asHwelbnihe aells Wresshantseted with BESH g"M EDTA,

centnfugéd“&wdawa%%ﬁ witd PEEME Ry %Uﬁfh@ obkheh@% @Mp‘ém @k ndsispended in DMEM

et SR A EREECAISH ST 3PS g parns

(Sigma) aities@nceetraifon 5t HIF 4 10 aelsintand 4fifor 1geninuggs Qﬁé@ﬁﬁﬁ@@%@tuéﬁwahe reaction

was initidt® b Blididoh Yot 1R ARETHAS IE\t%ts Q1 Q@Ef/\heﬂlb /@O RbSIRtidrfot B mildds at room
preparation are r

tomperaga T isp Ja100 e St Bty @ WPl BE e Were o for a0
minutes 4t¥891 JenBéturel BBmdddhousimetrdepliest felpreatencepased CAMB 1§chegmy) detection

was mac%eoa%gﬁrgﬂgggy thél nt}fac](ureFi::‘éﬁ%hﬁ Aﬁl\/Os@ﬁwltl@\bel PB@fﬁéFB(Wéhac) was used to

6/7-107 ecif
measuretiigiR erciiaion 99 Y1 S B B0 i 1B MR tme 400 ).
Data wab Ghnhi@aidNgs@y oc eduniis of MbrescSDe riatérsity GheachegslIRit\6P)nm and 665 nm
followedgspgl\l}h5 g']ga gi?cg ch?llg\éﬁﬁllgf hHA8 @ﬁirvﬁ@qhérlagrﬂe*? iof d A P&ﬂductlon elicited by

e oesophagus was |sse
each corfipayng asreaiinalizad {p the aReyP AAYR Fﬁ%d%%%@ﬂo 0 ﬁ@["lﬁﬂ‘f"r{é'gma)
PAIRGEpBiindS brer@Biel ShaWridlsHT), etedtoragohistidpctiviy.t he | evel
of the trachea and then placed in fresh Krebs'
sol ution. The outer skeletal nuscle |ayer was renoved
TMM FuingtionabAsgavby peeling it away fromthe underlying

‘Eﬁ@ﬂ‘e&nﬁé‘%ﬁb BTl PteptordSih Mg =0 b@&l@ﬁagﬁﬁtaﬁmaﬂillw to ainmairate partial

irectio emal nin |nner tub S
agonism, 4. Wﬁomspr?pﬁléatlw FeTHFRe S trlem‘rléeratf"engg Qg céag(ter et al
Naunyn-Shiemieddbgigsahrch Sthermechl- €A81) H3d 48héde; dbtYulike ceéradied'PETHé%?) 283:

1000- 10§%d}ﬂﬁglﬁeé\$§&ta¢d B3 ‘M‘]%colo(@@é} 16318667-1072). More s CFecifically, partial

orlentatlonhl{; %gn baths fille
agonist gty o PAINEAIRE)20EAFIRY odhiiolpeng YES were placed

MARESD aks | (Chiriea | Rited 9/eighing f253-560y waredstarinedead then killed by cervical
dlslocatlorql’”'ljh!a %crasg)fq OJ ?(Na? glsggc'ﬂiﬁtfﬁf‘n mﬁle%laﬁé fﬁ%@ﬁfl"f@d‘%rstomach (including piece

re-tens nute interva ?(
of stomag i pdsdistel end) woltwevefﬁ@hwﬁaeqt Pw?w'@eﬁ&ff% rbg’ “Solution.
2m / mn during this tinme. Follow ng equilibration,

the punp was switched off. The tissues were exposed to
1 m M car bachol



and contracted and reached a steady contractile
plateau within 15 m nutes. Tissues were then subject
woOaodbrmwdd7s- HT (this was to prinme the tissues). PTHEB2006/000519
tissues relaxed in resp@&e to 5-HT fairly rapidly -
within 1 mnute. As soon as maxi mal rel axation has
occurred and a rreasurerrentmgaken, the&tﬁl g Wer e, inder
ThepeiesskalptahBUSIRIRYE 3P8 YBRYAT TheNF) 9% B Peging £gegy ifom the underlying
smooth mUdbfsraBifly tidebs (stdieachtd irched! dbesied)i NEhe(rpmeinioairpercthiod of smooth
and 5-HT r r ; I i
muscle W%SQT”SW‘ Fﬁ}ehem,i ﬁglﬁ m%%grlréﬁg?f% Va %& fr?ﬂ %eb@@ﬁuhl 'BEmEHHMR and the rest
discardedequi | i bration). The punp flow rate was reduced to
TR NI {R/e@ﬁ‘ﬁ’ouhié& ab WeGsIoper! Ribbs ihwngfidinal dniehiaton ismI organ baths filled

with warrql\égy(% éa}{gﬂ}ﬁ?t@sc q‘g%tge%tsleg’){ ngéé;d:%tdelp%( )ﬁ‘ﬁal%@n otf ?rg}?nwnd allowed to
equilibratd &rf6d U@uuam t Thentisseere Wee (eﬂemﬂon@q,rtwlge Bt fi§rmigyie gntervals during the
equmbratl@ﬁ‘?é ?65' Sthe cHRRHE tatd @vﬁ%ebﬁi%‘?ﬁnrﬁdlﬁﬁ@thm&ﬁ m nut eS or

at eau est abl i shed S resgonded

Pl G BT WM IE O DR FEREPEREREs R  Hgabacho

and contrﬁcﬁ&i Qfd rbdtBed &l BRIy coleactile PRteas wikin @5 wirtilesd Tissliestwore themsubject to
as s

X . N ; =
11 5H QG R TR SR IS L SR8 PSR s Aty -vitin
minute. 1Ak S®Ue Sis| redximdl oslaxe@Bonrhas besirred\ ase @omdastGE@enh takemrihe digsues were
washed a?r%gmwur%l %Qﬁ?ﬂﬁ/ﬁlﬂifo% 16k P{ mHuféeane AN ﬁ@lonélheﬁ%é@eﬁae (pre-carbachol and

S andar
5-HT) haq etyras! (psupty thﬁé’@%“%@?’%@%ﬁw the 8%591?%8?6 ?%”%'%88“"?%6?“0”) The
pump flowRFieWadretilicdd aommlingi awdarwlnstsea left onpOmimdies.and was
A\t,cgjl | gaﬁ\?edco%{::ecn?ljétgonnegfect,t E?It:'d))sté @GFT’I' wésn:,%hé‘ﬂugtléélacross the range 0.1 nM

In tissues expose
to 1 uM, tndwaa lagett impogmrotsn(d; HTacwweghfoc 6@1@ ém'YSﬁ"@ i GaRtacttipng bejweeg doses was 3

minutes é’ LHT ﬂplé@&@gﬁéﬁll%dg%sa@ég réﬁ@wde&{qukkdr%@@br&eaﬂeﬁ@ﬁ ROEYTI ia the bath
eridin es ocr
nereaseg; o 18 SGEHTP BT IV R a LSRR BiIEF PALEE possive o

avoid degeasijatiordof r%ptsrswa%ummrateereaa redLaeq/toggﬂ{mlrgqnd ithedigeusg left for 60 minutes.
A %CW&E@ Wak 'ctfarnQ(f ERE réﬁtﬂer@@ Hh—ﬁ' RS tiFR\BHiFE Cissu@ Zdthel BHIT, agonist

rever se i nduced r el ax |on I es
(standard) o5 8 (8 STHOPE] (7S GUGFEE BRVTR b SONGT P RAGOEHCL g 5T o
and test AgRpouBitis asd ivad tajlored atmstngciortpo tissdss' waliyidgame$noneas tgyeach partlcular

o B A Ly T ST 7 g
203,166t FroB DRI 2P BPRATDRBNY EE TOREDI= B DR foloving
the last d%hbé?ﬁraﬁdh (ﬁ't{:fs‘e/&)n%)ouﬂa SSTIaS whdlktseb e anpaportstiindfiexd rdlatagion (if present)

could beéa\?ré_vfé %3!%12(2%168% rgveiﬁats UKL Qelé%’u&rh%?ﬁ)pﬁ%{ﬁ%qlsﬁfe s%ﬁgmal degree

€ “was comp
of carbaghohipdusadtone t he presence of SB 203,1 86 in a separate

Ado%%’tj&f[l\##of Y&6c urRR Sk Rb it 8d ByABre YncObktin@ tisbues/®ith3100nM standard

o it S e e 5. (<) KU Y D R AR5 soen
of carbaghof ﬂmchEBo 203e 2. SBgsueanhstdmnmmgd' or dgfta muésthgﬁ@ﬁ\,@gmpound in the

S t f Sl<C kadl Wivh thEUSRRoMBEREIih tiéepresence of SB
absence &ngglg ng i On@%QR%ue tr an%@gdgt ed IHEK29 c Fé

203,196 i pARPERE RGP, gl GHEh "PIPORRAIE & CoTh BT B et e BLETAE fplowed by the
test comﬁmeﬂd@d’ 1 3B 213, 18], ?ﬁllo\seonthe( febl comgolad cap 34n8B 203 186)
(ppera KiQd 2B ing: 200
g?)ﬁ% %rfdggg h[ﬂ,%fqér ower e?eﬁgj Eslec aonl?lce. The
hom)genat es were centrlfuged at 48,000 x g at 4 0OC for
Human d&i&iikde bikd@ngel | ets were then resuspended, honogeni zed,
N Warel & €rhe collected cell
e TBap et EXBeae e R g TP BRI SEnout g The colieted cal
were suspehdauin 60 mMBOT righCT (PHZ 44| 4°C)lamd rnmiaginized Usig dpanddeld figlytron PT 1200
dlsruptor7 se%al%ll (Sbwbr foPSY E‘é@ 8Ricé elqhe hdhb n_%éh@feg derEntEtugedl 48,006 B8 °C for 20
tirl use. An aliquot of rane fractions was used
for protein concentration determ nation using BCA
protein assay kit (PIERCE) and ARVGsx pl ate reader
(Wal lac). Binding assays were conducted in a total
volume of 200 m in 96-well plates. Twenty m of test



conmpounds were incubated with 20 m of [3H] -dofetilide

(Amrersham final 5 nM and 160 m of nenbrane
woaomgeeabe (25 ng protein) for 60 m nutes at PODMB2006/000519

tenperature. Nonspecifi i nding was determ ned by 10

nmV dofetilide at the final concentration. Incubation

was term nated by rapid vac umf|It over. 0. 5%
rin. The 135 S a1ea LT 8P B PHCES T P CGRTHB-LPae Pt o Bjosaine manner
The final peéty @8teatsuspériied dh amdpiropriatdHlumel@ SETMM('Olls -Hal, AvNEQIL,2, mM MgCl,

(pH 7.4 atb4|_l'.2)S hé“m%&ep%ig? a-ctﬁlf%ted ah%&ﬁr%d ‘é‘?fs@cdﬁr{n%ée méllqh&topm&ﬂ%h@fractlons

etap ate Scint. | 0a X
was used S rRUEID GOTBINAERN GRIIMIT AT IO BCAP g SRRy B\éi"é%’ﬁ%%’ ARVOsx

plate readePVMIIgE). Caco- 2 per meabi l ity Caco-2 perneability was

r ed di
R AR L P g3 P, S0 D o
compoundsewaze tcaatedorithf20]1 efl Hipigdie {Amershart inalfy e 16\%"' Pf membra”e
homogenén’t@%ﬁir dg p%{t%ﬁﬁm 60 l‘ﬁfnuﬂséraidaé’rﬁ ten@éh‘tdﬁé NORBCKIbMEISy Wasapiealined by

1o sl @by areceni B PRSP Re PR ATT hlover o
presoakedGFaBatalatb fifef esingPicitron celifarvsisiovittsormaly ThuElet0 MMKE, igmM
MgClo, pnlﬂﬂﬂ ot £ ﬁ?eqnt'efé vvf"erémeﬁutmﬁiﬁh RAIahs atd i wich&sa Beint.

pi cal fer con nks K Bal anced Salt
Radioaotidf| Rgpesia f'”%’%ﬁ%?@" ﬁ“ﬁ%‘aﬁﬁﬁ%ﬂ%r"%‘f”&a 20 mM MES
Bi ol ogi cal Buffer, 125 nv CaCl2 and 0.5 mM MgCl 2 (pH

Caco2|gng§Qabanh;eSbl""S°| ateral buffer consi sted of Hanks

t Solution, 25 nM D-glucgse nohydr a
Caco-APPEPEGIY SPBgITEaR BT FEPIIT. 35 T CORA CBes i Shivi
Yee, Phardcdy€dl Bebqarbh/ 768) (199%). t he end of the preincubation,

%Bﬁglﬁsaw%@%@mﬁ\n&vﬁgr gugngaﬁggtalcgﬁmﬁ@qﬂgtw%ﬂllﬁgeh% stern) for 14 days.

Culture rasium wae rameovag fram hstfiele epjcgien §ai%%$flafﬁ%ma”$? ﬂ”rgethe monolayers

were prehaﬂo@{eatmﬁth ple- \wﬁfeeo 3aﬁ| agblcm Ibuffddand) 1 0o dasuaterhlibofierifor Otfimur at 37°C
ina shakﬁb\g%t?r baﬁ% SH%gc? CuI a é? %Y%u@e'?@{)ﬁé%'t ‘of ﬁg Bra\%h@ed@%vlt Solution, 25

mM D- glm@p@mpm'm/éra@f 26 TBAMFS Biologivat Bier A8 b a%'p a@cé%'\?l\ﬂbc‘z (PH 6.5).

The bas@ﬂ&@lrb%ﬂ&r RRENBLR IHahksyBAdeéd S0 SNttiof, Bapid) DvBose monohydrate, 20 mM

HEPES §Ia| alj%v%j { 5%% Ee f Oldva:é/mmli\]pl\ég(gl? @ Eﬁf Rtatﬂg e&&gfjtﬁgﬁl)emcubatlon

ace area
the medier a:aspemove@Oar&l m):ompqmdus;@wwe tfwivbrmvwfarnwaf( @dS?ﬁ jo the apical

compartrwgﬁt' S‘T htehﬁsér%t Rére ARMA o Q\fell§I lcUigaififg thiden dastiersli bléfeAtt i hr. Drug

data re nt an of 2 inserts.
Conce”"ﬂkﬂ'?dﬂ @?QFffqrr‘?’Féﬂ}egfLﬁle%& §3? *Red by Lucifer Yellow
Rlname6r hasskiale) was taiculated iamaihe siope pf qvimsiaterornpsargnqeny subsirate on
the recel&ﬁgtd %g %?&@pér%em%%ﬁﬁlehﬂﬁ g%@Gak\!\dlétéh fordtheMiIblid Squation.

mMV pot
d?mé?ﬂ*/ﬁ?céngﬁf Ve §6HMP 4) at 37C on t ﬁg SESIdgg]p vel |
wherd® ik Surfath ereb 6 trahaport (0. X¢nod), e/D/\atheSiphortvolume .3l Mipripthe dotal amount
of drug cfrh{ﬂgr&oﬁ a0 -3 Pﬂﬂﬁ_’ga? &ﬁ&en aN@B2 Gk, a%ﬁ@aﬂe@mtegnty was

ACtion m xture o P450 group. An aliquot of
determinsd frp L ecferofellPu BENsgPHup was col lected at 0, 10, 30, and

60 mn time point, where O min tinme point indicated
Half- hfeth time when NADP added into the reaction

[SE2ITF An al i quot of sanEI es of
riEest e pOungis 6L eese ineltatesitvth 3¢tmM Mo 2R7I0-68 Mg HLMyEIL101) in 100

mM potﬁglbﬂtphoéghbie%?féd(pﬂhlzl)lldﬂf@ﬁﬂ)&fn&heﬁ% ﬂ@btv%ﬂ pmté h The reaction mixture was
split mto—ﬂo{% g%ﬂé% Iralrﬂlos 5’?1845 ’bdf %Péﬁ%gg%\%; n NRQPIQ as %F]I Q@éd t? ‘h%r}gﬂ gn mixture of

spun n cen
the P45¢ 8000 rApraliquch omanyoleS'ﬁh@®c9mu’m§ C@Um'@ém 9.0 ¥h aPChGO m'n time point,

where OW@{&%&%lc\ﬁﬁﬁ iHEBRARWHRA NRYPH WalYRidd iy thb edactiohtBixture of P450 group.
Anai al - e val ue was obt ai ned CF%/ P(L tdtégwnq t,[he na uEaJ
qUPij samplesPigrntiel B@H‘P(Wé? crt% i an in timé point. lected aliquots



conpounds/ internal standard versus tinme. The sl ope of
the line of best fit through the points yields the
woatm/e627oet abol i sm (k). This was converted t oPar/IB2006/000519

hal f-1ife value using fd8 owing equations: Half-life =

In 2 / k Exanpl es The invention is |IIustrated in the

follow ng non-limting exanples in ess. .
were extastest G GEIBITF e TNGPIR A RGA A BaEhy THEREEetg protim ves
spun dowh m@%tﬂmg@@bocemtn temper dathecemnpduhditoricentration inlsepar Iaﬁ’h@éwg# measured
b LC/MS% QC, evaporation of solvent was carried out using
y %’tsary evaporator under reduced pressure

ith a bath .
Ty 68 uries BB @BeNGY Gy REEINdr B GFBh SRENE AIGhS PaPLAes 1 of
compound®Y rnHﬂia'ﬂstla@éﬁi verSUsQifRL Ogﬂieﬁm&pﬁ of FHe@he ahiobst ftalobughrthe porets yields the

rate of meéqt\%s% %}, Ehra Wag I(ﬁ?nvgﬁ td&g l)'/frgrgirﬂ% us“ﬁ fBI|o Fégllﬁﬁoﬁs (mp)

tin
Half-lffes @/ kel t i ng poi nts) t he structure and purity of
all isolated conmpounds were assured by at |east one of

the follow ng techni ques: TLC (Merck silica gel 60
Exampleg-554 precoated TLC plates or Merck NH2 gel (an amne

Toatreention | i dlustabd i 254 Bligyieg oon-biting exasnrigse i) Whighy syless stated

otherwise? 'érraﬂg%t\nere cd?rlr’éﬂl SRiRAt rdBRSIRbfent tSﬁaQéréﬁ]Eéeth&ﬂg G tha range of 18-25 °C;
, Infrared a SOfPtI on

evaporatigq et gpisal 3§ garrisg gyt Hs ngraero&‘r)Eg\@pf)rg},or up%tﬂ Sr?(iiuc?d ‘;/)ressure with a bath
temperatiire flop s ®S600d; yeaansqune wotitvresl yahin dayeestubrazigerarityl (T and reaction

times areW‘rfl%n &?ﬁl stgzégorf\#lﬁy H@hrﬂ% po?r%(mg%ﬁ gg%néoVr%Eﬂe@(bolymorphrsm may result in

recondi ti oned wt

different nnelmosr_ﬁ) hRSTERBA YA SRR PP gt %?érfﬁﬁ Y al least ono of
the followWRY t6dhnBllids: TEC gRércibSlida@BH E0Ms, mrcpath KiIcC plete onMgrsk NBIp 9¢HGn amine

coated srg(ﬁ gengzwrfccza% ]}? é;mg’ié) E:;}u %%[étr ok qmcﬁg r?r %‘;ﬁ@ resonance spectra

(NMR), nBramda@gomMnmptLq A Qraﬁrcrgﬁqa‘lyérsc\érglp%ares i qncfar i rve purposes only.
Workup Wift0a Zaﬁroﬂ@ohaﬁ’@'@&ﬂﬁrﬂ{ wNEcahlidd ovaasicpBCK edriige (Vesian dpondElute), which

was precen%n%ﬁg? I{Nhrlr %%Wg aﬁiw %Elﬁm%rnroﬁ%?og;?a% nglngs RArAS LSt (19 dg?M@lrck silica gel

OWTreso SS Sp ectral
60 (63-2¢CHLm), Weko&srllobt;dISﬁ@ldG 4D-GPrm) nt udi il ysia N oglt(@rt %rymwgaged silica gel) (30-50

um), Broﬁgg#&%ﬁgfés ul'ngvg'r éHeUANMQl@Sﬁm@r@ SP8GIE Aoatddtsticd 5&} J40-75 pm).

I ned n
Preparatiyp JE MEREIPS NNETEE VT TE? agﬁg'@ﬁ%%%@ 1 g 75 or 1.0 mm
thrcknesé)-] E&.t—relsBMdrAn%ZQ sppeaci rdametEGE)r Wwere3 ORtaived o('lJﬁG_ntegrlty (Waters) mass
spectrongebeé l[o'ﬁ‘vgrr%g(%l&%ﬁ%gsgr%&ga ?a(l)é' g@%%&%%gt%@@% ?ﬁ}rZM%VANpEQG’O@Vaters) and

mass speiitiveeley INMP datx were detromiged 13278 MHZ RRINNKA ég‘sSpec""r)‘eter 300 MHz
(JEOL JNRAIA36 %Qec%ﬁ%vyl §E600r MHABMEertAVANSET Gl0esfegirandtanesing deuterated

chlorofor%‘b{\fl/)\g@ﬁc? ﬁ)o?fa im %@?ulf%%(ra% ﬂj@ 9% b a@ @tgl\ge%t Bﬁéssrﬂré éét{?{]otﬁ&gme ' relative to

ons u = SI
tetrametbldeilpheefTMS) as interpg |s§andar@| rrtpaqtg @prt r@[llron éﬂﬂ”ﬁt conva%prpﬁl pbre\fﬁtrons used

are: s = srrrréd;@ghotrie%ﬂugfe’i tbfrrplei' qbfcﬁraﬁet cﬁltn@ qlifte pecitiapiswesre= broad, etc. IR spectra

v RGE S B U e PHASIRY Sy g0 e po
X-ray diffactay (RXAD)rratenovas (d@mrzﬁ))weqowtge& RigalesRINEtTd] quwféar %rgqyrpgfractometer
fitted wif}. aF'agt%Krlén&M'leTJIBnQé?V‘Qﬁhe% ~théty gghrérf\été\cbﬁﬂi’ﬁﬂleérgéricé tIR¢l a secondary

monoch@m@i%ggq g gérr%{ljrgtgm%a&%g’p W@p@%alsgrepgreg é% qtjpglé{%rg Ey packing the powder
on to anERAMLAT Qiffletioldan d hasscinenivak attaterhbyad A andmanrgaﬁpnémm at room

tempraturé wrtﬁrcﬁﬂ?ar et Cﬁ@rﬂlc%ﬂ(sjégﬁﬂbg&‘ hQ@&%’eP%s&J‘@né@ﬂY\ﬁ'@%pQBorﬁr@ point), mp

m num sanp he SP {1 was r of gt E(¥mllrmoles)
(meltingOInD O (e s cbiests) by (@ rag (MIBEATSENBPAIEIPY: BMe
eq. (equivdrekifs)), adintdhitatdBgmdral  synbol s have ther r usual
nmeani ngs; bp (boiling point), np (nelting point), L
(liter(s)), mL (mlliliter(s)), g (gram(s)), ng
EXAMPLETfiE | i gran(s)), nmol (noles), mml (mllinoles), eq.
(equivalent(s)), quant, (quantitative yield). EXAVPLE
1:r drra' - OXOSPI ROr CYCLOPENTANE-i.a'-INDO -i ' "HY
CARBONYLI AM NO METHY PI PE ‘
RI DI N-i - YUVETHYUTETRAHYDRO aH PYRAN- F- CARBOXYLI C ACI D



Step 1. ferf-Butyl
4- cvanot et rahydro- 2/ -/-pyran-4-carboxylate To a
weboeroeck7guspensi on of NaH (17.7 g, 0.443 nol ) PCIIB2006/000519
/'V, L/ -di met hyl f ormam de 8200 nlL) was added dropw se a
solution of ferf-butyl cyanoacet ate (25.0 g, 0.177
- f

RIDIN-1-Y EHYL E'ERAHYWR A ID

bi s(,2- br onoet hyl ) et her (49 3 g, 0.177 nol) was added
Oo@ re, and the resulting m xture was stirred
at~ Q/@YZ OaH er cooling to 0 C, the m xture
Was was thhywater (100n). The vol atil e conponents

ord) r enoved &y evaporation and the residue was
cipitated th a mxture of ethtyl acetate-toluene

2, 500 nL) and water (500 mL). The organic phase

s washed with water (500 nL) three tines, dried over

Step 1. R BD4-cydnotetrativaeh- 2ndyrenv-apabatyitk The sol id was washed

'I'Wla sﬂrr&ﬁgﬁ%ﬁmoﬁ: gfé\\a%f: A ??g%@ rh#l)rlﬁhl' I\P('ﬂm@‘ﬂglfoggérﬁﬂe {200 mL) was added
dropwsemoﬂt@or@;pfygqi Buityl CIWORIR#’@"E g,)o g7 melgp N(I%dlmetl'mformgmge& 00 mL) at

0 °C undbN,. 1Pnedmikite wad. alldwdd?o barrflp toJemabidit tmperhflured ahit Jtjrred for 1 h. Then,
bis(2- bromozigme}pghgfgé )?;_g) tTZ% r;nglﬁwgﬁz aédgd F]Théﬁwg(}]u%%g% ﬁ% rés% tlf“l? ﬁ‘iﬁk&fé was stirred

at 90 °Orﬂoy(12&|rhe After ¢atifig oy yp the mixture was washed with water (100mL). The volatile
componeﬁhfsc\)éé%@%rﬁ&\feaW%@p&ﬁhdﬁ%r@%éﬁ‘eﬁu@%@d @b@pitated. With g mixture of ethty

acetate- tPIHerWE(tj ﬁg%& ml?) gwﬁ%r (% I’Hiﬁyﬁ‘ll, gr%%pcdphgsa%ggs {}' n%h(e& WQQ wg?er (500 mL)
three timb® p@r are NSO filteked 4nd eVhranated. hd herbolid wag wazhed with h@faea Collected by
filtration %rg{] dglgg?vrvg{_xgﬁg Igﬂg \1/ @ghgﬁf‘ig ) &Kk tiBRorhpduinb aé @hiediystal.

HENMR (610613 SCOMHR 455§ HP1 180 SEAfs (2 b Pt o e Sy 321484 (4 H. )

1529 H 3 H dt, J=4.1 Hz, 11.4 Hz), 348(2H dt, J=2.5 Hz,

Step 2. ddButd 4" In fe 102 Hepyan Ak xl’tebr d, J= 1 O 7

Agg@ngbreg)f tq!rébqt)d Btﬁywotqttahxcno gg@ksraﬁérc?%pwlaie (18. 95 g, O. 08%9 rI?nol step1 of
Example Y |a)1@ﬁbrh'é§/|N1'(ﬁ©0’ @hwv dfe&aﬁél-(iOOpr) ans hydragdnateyt [(Baten) Toroam temperature

for 12 h. el"Ex ﬁﬁ (S’ﬁ)ét )\(A1t§l II? HIO II %ﬁ&fbehte an the filirate was concentrated in vacuo

pyran - car boxyl ate
to give 1681 0@18%%) OOthe:BUEZCqmﬂoun%QSe\f?EOVbWﬂEB(arrpl e 1) and K2CGO3
"H- NMRQ@D@I]) 693 8@ 2Q$%|2 JHDH )—Iz' ﬂ zﬁllijami oH, biZle(EZHzl 11.524§) 2V5)2 H, s), 2.03
ﬂ% gj_rnad:n - oxopi peri di ni um
(2H, brﬁida1%H%)1&5%1§‘5 (16‘* %4{%5"0 Ing ‘Eg EHem 1995, 60,
3. 1434y 4-((M-ebhiaad HiRE ) b vekviake
foeét#%fbhlﬂg rrpiteﬁ%% %ry\@ﬁyl 54t bﬁwfn@gueﬂ%l)tétﬂﬁy&@@ﬁ p&%ﬂp@fcaﬁblﬁyﬁte 8.00 g,

er cool i a to room

atu
0.0372 o] e SRR 8d PTOVRAIG DG PEU T BBRIRkS PG 7:dcpe0 m) vs
added drdpt/v&esaithyl NedE§B4-axppipeadifiunmiigdjdeg nzio h@o4visxtelr & QugsChem. 1995, 60,

4324) in & %Igcg‘g ibg’%’z%dzti‘é I%QL(RH{H'm ?cf}ur%)was oStk @Q%%teﬂﬁ)@%wre for1 h.

concentr.at ed
Afer cogliag rrcdraem\mf@oe&wre (Hae BRjYembHaTIeBYR Ve B ¥RGiAn Toe f%%'ﬁiqeaﬁ‘sg’@wed into sat.

NaHCO?édJKIZOO %LWaHﬂl tHéeaﬁﬁn@/v&ts léxﬂrao&@et|tamiz¢1§ 2b0 i X23) 1) THe@xighcisewere dried

over Nagghy ittt Shet egﬁﬁgbmg%@gn%@ﬁ &%@% oglupin.of silia gel

eluting ith hdxarsyety| agetedtd (41 I¥1Z7°-1 ® gy (0 727 g.| 98@@ ) of tg|e(p0|:qpound as colorless
Syrp117HZ) 2.85 (4 H t , J=5.9 261(2HS)

§ g, J=6.1 Hz), 2.05(2 , d, J=11.5 Hz),
MS ( ES'im’?ZSZ S%H ¥i1 H, m including 9 H s, 1.49ppn). Step

'H NMRACDCRBY & 3.8URH, bAd, UEA-HMANBPO p2H| dlj =210 ki, Bty 2.85 (4 H, t, J=5.9 Hz),
261 (2 ﬁoﬁ‘?uég:?gg%ﬂr ?J%1 [ PY b8 4 £ HRDND AR @1 ALl h&king 9 H, 5, 1.49

terf-butyl 4-[(4-oxopiperidin-1-yl)nmethyl]tetra
hydr o- 2/ -/ - pyran- 4-car boxyl ate (8.77 g, 0.0295 nol,

step 3 of Exanple 3) in 1,2-di net hoxyethane (250 m )
was added




p-t ol uenesul f onyl net hyl i socyani de (11.51g, 0.0590
nmol ), ethanol (3.96 ni, 0.0678 nol) and potassi um
wo-2tnstoosa7de ( 11.58 g, 0.1 032 nol) at 0 OC. TReET/IB2006/000519
resulting mxture was st40red at 50 C for 16 h. After
cooling, the reaction m xture was poured into sat.
NaHCO3 ag. (200 nmiL), and the m xture was extracted
PPM).  with CH2Cl 2 (200 rrL x 3). The extracts were drled over

. C hro —g,gﬁ]gpgﬁg ?E}Ylﬁ}[ %%&5{{3&.% 1%%&91]}&%% Fl B;gaerIchboxylate

exane/ i've

he
(877 g, 10.02% dm¥pét?ﬁd3a§f VRXRTBIG §§/r'mp 219@9(‘@3%1/6)‘ 2(2%05"- was  added
p- tolueneé%ﬁi}ln‘ie‘fhﬂhbbdy%e( GIPE1 @)0.ak90 IndB] ethandt,(3.88 mLJE&:B67B thiz) and potassium

tbutox1de 1 gﬁ"ﬁgmsg m@ﬁ 1(202"§HT rc%}eﬁrlt?nﬁ)%n %ﬂ'}éé”(? %ﬂréeé () ﬁ f%r 1766n 2. )5 cooling,

the reactlpnmlxjdnen/gaszpqqredgnto gsau(l,\lablgﬁ?p aqg: (208 n(LQ q.qd i rraxturg _vggslexgacted with
CH,Cl, (208 In x]s) 92} ext?é?:ts(vé’eré‘bneﬂ)ower]NaQ%Jfllééaedahb cbhcemrated The residue was

vy St St B B B 1 o v 7506

the title cergpdune iydlipteyrughvdr o- 2/ - / - pyr an- 4- car boxyl ate A

+fert-butyl
MS (ESD Hﬁ Hé gﬁop%erl gl % t hy
HNMR (G5 71 (2 b e e 4t Bty BABLE (e ag Heol g9 7264 (2 H.
2.64-2.58( eprrél 2do- \Azgs@(wpl a, ﬂ:?gu@t@z kaaegteﬁgamg ? Q?gpolg])t;rgaupqg?g :113?2192 -1.70 (4
H, m), 1§ ‘qul_gtf%l mTﬁclnélng{ﬁﬂ §1q4?(gp ?’
5 .

e vvas flltered throuh a ad

At rﬁuxﬂxké/& tért- ti@yl @L (@%%pl@érldrhﬁylimdth)ﬂteﬂa nmma/d panan yzewrhmylate (5.76 g,

0.0187 n@Y g@g (4 ogg'x_igmgg? ) aj1d %Iaiey}]_‘é' & %'—? |g %%ﬁnwﬁfg%m%y%ogenated (3 atm)

at room témperatukdrAor 12h. 2 Thﬁr), thezmggre(vgas mltergql thgpug[] a pt_il_q_ofg:qh@) and the filirate was

concentrgte@% v%cﬁtptobl@e bl72 BY9doA) &k thdititicotnpduncBas @llc%syamﬁ, 2.15
73HZ),198(2H, br d, J=13.7 Hz),
MS(ES'@’?@@“&W(% H m including 9 H s, 1.47

ppn ,
H- NMRﬂcmg)B 3.80(% B, dtl, J=a)1 stneana 3.4eEH, IUtJyﬂ1 Hz, 12.2 Hz), 2.80 (2 H, br d, J=
11.5 H2), é}{é‘ l-(?n m%giﬁg E%Vﬂﬂbﬂﬁrﬁﬁi‘f}ﬂbn% =78 1.9842 H, br d, J=13.7

‘car am no eridin-
Hz), 170119@(1 ﬁyI”)"tJ@t‘Q %Hv%iﬂé”Z’PP“ r@n ngﬁﬁrxyl ate To a

Step 6. sdriButhg d- (el -bxaepimfcyclopentane-1,3'-indol]-1'(2'H)- vlicarbonyllaminolmethyl)piperidin-

1Mumet%ﬁ%agrﬁﬁ%ﬁ%tg@&mmgé@te 'Rndoll 2 (1 H) - -one (600 my,

Tooaalireghsoluigr of SPiEPlayFIPRANAPPA R - w@olkéiiﬂ 88 (Gé’oemgm%? ynmeq) Howard,
Harry R. 6t Clvidc2 Bhérh.) 1993,8’39&dM§lnd¢ﬂé’th3tlairﬂ|ﬁdﬂ{902 oly09.erahrel) (rBTH.Clyg20 mL) was

added 41“3%@{’%{%%t ](ég %%r%ﬁ&lﬁét%o% ﬁ%graﬁ}ré Iy %@gtlr@d a‘ggmb@ﬁ}ttemperature

for 3 4w {[ 4THeani norsetutm ) @i pertpuyin- ‘&HMWY})@'%PQW thyljtetrahydro
-2H- pyran24/ ca(rbcﬂylé@m 4 gC@r2b(ﬂPﬁMl| aiep 5(ck- F_Qalgplea & Oﬂlﬂlz (55hiepvds afded at room

tempera{u&rﬁngq %ttrrﬁp éorq gﬁHzﬁeinrs%g &\[%%393 T% ﬁﬂ e% adld c? @tﬁaﬁ%th CH,Cl (30

mL x 33qdrigd26veniNigS(as fiketele dnd esoneeatraied aRive WG@HQ@TOXVN( 80 The sesidue was
chromatgg)er ;rrgﬁ' Eg cBkfh o%opfyi—éllfcg HOLIBRPWRARKERY AR Scbi-BaMe:1) to give 1.3

rown oil. The residue was chromatographed on a
75%)861?‘9%'? @mpamdr?éﬁleabxﬂ"ovgf“ ica gel eluting with

MS(ESIhMBM(&M&M acetate (11:1) to give 1.3 g (75% of the
| e compound as cl y||OWOI| 1)
HNMRREp ST KRR COBER 4] S0P 7141ﬂ@3§ 8575 R m
3.52-3.44 (2 H—ra . B.2bIB)20 (T H4rh), 2.83@2.7632 H, mhy,4432 B3s) 322’551 eQ (2B H, m).,
Step 7. : - P9 JlcaBd i eRidin-1-ylimeth

MM@@MA@Q&@QQM&@_EMCVCI opent ane-1 ,3 -indol |-

™2 Hazyl) cautany! | & nojemiulyy| ) pidper( |{[da mpumwyclnmwmne -1,3"indol]
yl }tetrahvdro- 2H pyran-4-carboxylic acid



To a solution of te/t-butyl

4-{[4-({[ (2" -oxospiro[cycl opentane-1 , 3" -indol]-
wWa'20@/0027% - y1 ) car bonyl ] ami no} net hyl ) pi pe i di nPET/IB2006/000519

-yl ] met hyl }t etrahydro- 2/ 41 - pyr an- 4- car boxyl ate (2.3 g, .

4.38 mol, step 6 of Exanple 1) in CH2C2 (14 mM ),

trifl uoroacetl C_ aci

§]‘y8 m was ad’?ed at r go 4.38
1(2H)-yhearhorylamiadmetayikpipeyigin- FrelhnlyaR R o P st RoliR @S o
mmol, stdp@QiﬂEkﬁﬁm@ﬂ)ah CHeCl, (TheLirktucrosethascicc(0 8 ok hwvasddedd atoog tegperature,

and the rX| Pre ﬁ&}éé%%%l% %l%(gn)[ﬁ t{“pe)rdany}@sT t%%?tgrem cWﬁccetﬂﬁgteéMo dd?ve yellow

over
oil, CHQCb(ﬂg)O@@m wesedded agd washed y‘ﬂggﬁt M@H% Bg-HBQRE); dned over MgSO4, filtered and

concentré&d H@et %grsﬁl}@ eghie was thkdﬂrfﬁibg@éphscu ldnca @kimreblitiliceg geil tlating with

CHQCIQ/nﬁ?%p%%ﬁ %312%5 agg](S: i eof g}?ﬁ;ltl(\e/ g"ﬁ%"i‘%‘gs% QIH Fergoh(% | Sqﬁcr{g/%}gllriﬁation from
e'ihyl aceatehyhemmetgatl@wlﬂiteh@yﬂ%me gave white powder. MS (ESI)

733 1558 1465, 1352, 1151, 1109, 759 cni'l
mpMGﬁ-I-CNI\/R(CDCIB) d: 8.85 (1 H brs), 821 (1H d J=8.1

IR (KBr) 12043, 58@4)17331,55183146;5 1862, 35981, 729¢" H, n), 3.40-3.25

o o i 0 b o AR Sl o

3.40-3.28 @ H, 0B .26@3.06 (2 H,0lys265/2d5 (44h ah), 2. Ezah .88l (13fHh m) CREHBBNGICE m).

SlgnaldﬁQO?H%gWaﬁnotggﬁ%\?edE;lAN;Lg52 N, 8.86. Found: C, 65.58;

Anal. Calpd. JoITSrpizTN{RL - 0R5HA0:(G, 65.87:-HoX GBRY RSN ErEGF ARE 7% N §86-
DOLI -1 1 1H) - YUCARBONYUAM NO
METHYUPI PERI DI N- | -YLI PROPANO C ACI D St ep 1. ferf But y

EXAMPLE 2:( 1 (2! -oxospl ro| ' cvel opent ane-1,3' -indol| -
2. 2-DIMETHYLA3-[4 ; Obl-1'(8 YL CARBONYL AMINO

METHYLﬁ%EﬁWNqtﬁ_!a—HSPANéllcq\cﬁﬁnpOUnd was prepared according

‘ escrived in step 6 of Exanple 1 from
dgetl-b 4- (am nonet hyl ) pi peri di ne-1- car boxyl at e.
mkm;@é&}gm%y acetate (8/1)) 1H NMR (CDC 3) d:
B. 78 ( 23 ( 1 H d, J=9 Hz), 7.31-7.10 (3

@), 4.20-4.05 (2 H m), 3.35-3.25 (2 H 1),
0-2.60(2 H m, 2.25-1.80 (9 H n), 1.80-1 .65 (2

n), 1.46 (9 H s), 1.30-1.10 (2 H m. Step2
L/ (plperldln 4-_I _t

piperidine-1-

arboxyléte({[(Z- oxospiro[ cycl opentane-1 , 3" -i ndoI ] 1

Ti(e2t|tIE|)cor¥ Lﬁa%gg%blre@%ceﬁ}n@& ¥ |p)o?gcgﬁé Héi'cﬂ%d I rT%ﬁep 6 %f)Example 1

from tertgity! f&ti(%@m%w P'ﬁerPG%1F1@rb°i><¥iatﬁ-et hanol (20 rrL) and the

Rf =0.2 (Rax¥hdlERyl\Wagais g/ r)jed for 7 h at roomtenper ature.
Concentrat ed gave a co orl ess oail

- -NMRERPEEY BB Al Sh23 (b 1duin? TH: N IPA%CF“Y\’%Q&‘E 9?@[2\?\% Py 3.85-8.25
(2 H, m)Gedch 80 @Hhﬁmlzﬁ g0 460K )1 2.60:A 85 19 HEro), 46 €9 13,&0, 1BP-1.10 (2 H, m).

Step 2. 9 nI\I i erf 4= hylispirofcyel 33 &9&8” B35- chbJ)xamr@H

byt By)yl 8. '24 (1H, d, 9 4d{[42|29xosp(7rog>yclqpef@n%-3 3Hndc§gi (2'H)-yl)carbonyl]
amnno}n%tl’@@ |§er%51e(120a|'ﬂ>oxmte (7%0]:@- Bs Qﬁncﬂ 3ted,1 ofExanabldj-wds A@sdid in 10% HCI
in meth:Wé){ |mE) and ﬂlwe mIXtL(]I‘e was’ S’[Ilnld for 7?112at ro%rg tgl‘%péﬂatum é&r%ent?é‘ted gave a

colorles® piR M&hlchmah)chmﬁlatog:aplqu(QI a ey ef siie 9ol |ebxp@}]w|§'h@H2pI2/methanoI/NH4OH
(12/1/0.1) 30 |\/é‘§lﬂﬁm cf.ignt;ﬂ)oﬁ}ﬁé JifeoRPRHd 8 EbiBMdsERA.NV  Qoi peridin-1
0]

anoa a stirred solution of 2'-oxo-
MS ( ESIIJ"/Z( s?fb |"H| n- 4-yl met hyl ) spi r o cycl opent ane

"H-NMR (CDClg) &: 8.76 (1 H, br s), 8.24 (1H, d, J=0.0 Hz), 7.31-7.10 (3 H, m), 3.32-3.25 (2 H, m),
3.15-3.09 (2 H, m), 2.67-2.60 (2 H, m), 2.30-1.60 (12 H, m), 1.32-1.10 (2 H, m).




- 1,3 -indole]-1 " (2" H)-carboxam de (480 ng, 1.5 mmol,
step 2 of Exanple 2) and net hyl

wa 286thooed hyl - 3- oxopr opanoate (248 ng, 1.7 mMmOPCTABI0P6/000519
Hwa- Ok et al., Synth. Com2un., 1997, 27, 2505) in
CH2Cl 2 (40 ml _)was added sodium tri acet oxyborohydri de
(623 ny, 2 ? nnDI in one portion at r

{2'<0XQSRo[¢ ClODERa £-1,3 -INAON~1 (o

iy

)glgerldmhgﬂm;tjamb ge. To the i xture was added sat. NaHCOB ag.
10m ), 6“5[)(8 r aC%CﬁlﬂlO an 810_'2q gxcf—l%?plﬁgnd?h £)imet! Iisﬁi%[cyclopentane

ver concentrated gave

-1,3%indolej; 12" H)Fﬁﬁibqﬁ@id&u&%sm&hﬂo?m{“ﬂ@f afited on'a Eé‘ax‘alﬁn ‘%lf and  methyl
2 2-dimett{Th- Bﬁﬂ?dbﬁb{daté%(zhe 6@ gelmrﬁdl Wi nigwanOk lat Ble XSynié/Getrimyin., 1997, 27, 2505)

in CHQCIE?% g{y«%a (agged) ? |8ci:eto esés'@g'fq%s(é%%m E%P rh?lf in%ne Sortlon at room

temperatu(d\/l+ Fihe mixturewai/Riregme 29)h & arr@nevl’gte(npq_ra}qre b?l' odp mlgtur@yva@ aflded sat.
NaHCO; déq" gg’mL‘; Rtrdctddaith OH,81 1300k £)3dridd ov8r Mg306 Filtérdtiandsdoncentrated gave

yellow oily dhe :[eSIdgle( ajelcwnzwhlfgraﬁwedoorha %)ﬁ.l nzofn?ami_?%prégyl élﬁca gels%utlng with
hexane/ethd abbtate)9:1)1o iSe (B iy (28Y+) oiSheftle4ompound as clear colorless oil.

25 | -3-r4- (|f(2 - oxospi rorcvcl opent ane- 1
MS { ESI%%? @ELQV 1'(2 -charbonvnan1no)nethylgplper

"HNMIR (ORCT) & BI7R BT lear$OJ|8€24dt Hold, Pe. 4 Hek, 7 81 & 04 Humn}, 865 &, 9), 3.27-3.20 (2
H, m), 2.88F t7'33(é Hsz’z%f(@lﬁh%'zé’g{da @1 k), 1%3%@!(29 m), 1.35-1.28 (2 H, m), 1.15 (6

Hs). yclopentane-1,3"-indol |-1'(2'/-/)-yl)carbonyl ] am no}
S

nethyl)plperldln 1 yI]propanoate (170 nmy, 0.38 nmol,
- 126 i1¢8-inddll e : cle

in-1- ”rgggiégm@ater k2 m masqddded Aand the n1xtureAmas
for 36 h. The m xture was coolag to roggh‘ o oXOSDIr
fenperaat ur &t s OPPIYfioRE HO'3 (508MHg)  wad LY, ({[(2"-oxosp
[cyclopen&in@MAS}lde e 2rm§d)|datrbdng]am|no}mmwl)msnmngmmaao@q (170 nogs, Pe38 mmol,
step 3 of )Ig]agw ?nl A gn(% ac?d(ﬁlgf g113%ﬂ&t&@mg’4\u§s e, @delﬁél mixture was

I‘ re he sol ution
refluxed fed I.i [The midura was é@ﬂ*ﬁf’éﬁfqoa"t teEPRANY ﬂer?OP%@dﬁ?%ad@%'i“P)ows added

slowly. ﬂie' resdm@ rﬁllxiuré/\ﬁ§s edncommatedgo apbathitosolld. olthensvlidf ClgiCli(éamL) was

added ar%sﬁ%yfd g p ér{eld overq{/lnééo(gre trl?é‘@&!mﬁx ]wAé(s]f}ItFIteQ a9l WEnckAPutéDand then

und a
resulted WRélew yist he zawawwm@mrmhﬁq pn acelmn ' FilgpsehRying il FH-Cl/methanol

(14:1) to%z\éel SW?TH Oﬂ; WH R -titld/Borafothd afiwhite 4alid. (INMdr)statization ffrom ethyl acetate
Br) v : 2950, 1732, 1600, 1537, 1475,

Idiethy! eigygave y E‘?Lm 80, 1153, 964, 873, 758 cm 1 1H NMR

MS (ESI(ZR@22)MeH)"8. 80 (1 H, br s). 8.21 (1H d, J=8.1 Hz),

m.p.: 1&y1§§ 7.10 (3 H n), 3.36-3.20 (2 H mM,3.20-3.1 0 (2
) 2.54-2.40 (2 %. 0-1 .60
IR (KBr) y: g@g(},,weg 16(10 5@37’114 551 B 1921, n‘1)280 53 Q%Jg)s,zp g%
"H-NMR @;ﬂ{lg ét?utkP bpé?zé bh h@isd 0105 1 @Eﬁeﬁayﬂcho/l@ail @aisczadao b er
m),3.20- :p:&qg@é m, 2- wzggs ,2,94-? 4%2 H,Nm) %3%1 60 E‘Rfﬂ/lﬂt %37 .%5 (2H, m), 1.24 (6 H,

s). Asigmaf @b COPKPRPhROOESWEIOPENTANE- | . S' - INDOLI -i '~ H Y
N 51.
e o FOMREILIGIE B0 e g o B
ferf-Butyl |-dodonetthcchopropanecarboxylate To a

EXAMPEE rred sol ution of d||sopropylan1ne (7 7 n1 _, 0.055
_—__—WEF |q_tetrah drofuran m i

RIDIN-1${| CYG@MMNEGKRBOHY}UGJAGIDAHS stl rr ed for 20
mn at 0 0OC. The m xture was cooled to -78 C and
terf-butyl cycl opropanecarboxylate (6.5 g,



0.046 nol, Kohlrausch et al., Z. Elektrochem

Angew. Phys. Chem, 1937, 70, 392) in tetrahydrofuran
wO2Wemk)27%as added dropw se, and the m xture WRET/IB2006/000519

stirred for 3 h. Then, o3 odonethane (4.0 ni, 0.050

nol) in tetrahydrofuran (10 nL) was added dropw se,

and the m xture was allowed to warmup to room

ture overnight. Saturated agqueous NH4Cl (80 ni)
s/%;)@d €He solution and it was extracted with
Ndi et h er (50 m), washed with brine (20 nL),
d ed over MySH4, filtered and concentrated to give
rown oil. The oil was chromat ographed on a col um of

Silica gel eluting with hexane/ diethyl ether (40:1 )
Step1.tet't-®3uﬂi MaodbmBthghopélotrbeanbedrbaxyleienpound as a crude

d t §
sflf%d §0Tﬁ%n 8@9&6\%&%@ ;‘g’gﬁL glﬁ)gg rr}ﬁ’éﬁ) @%Hérpfdliwdrml)ci mL), n-butyl
lithium (1 @ Mpn oyclohgxape, %ﬁ%l 0.055 mol) was added sIowa at —70 °C and the mixture was stirred

for 20 midaf 64e§] r1|(rteaﬁ&mmm@<mmbo RY$ Y@ eshrmityh wydlgprgpeneadibaxylate (6.5 g,
t at tYre

oo e IFELEHA 1% SLRRBRA MR E sl B B e o

mL) was gddgd WOHWQP angﬁt@nlltumwg@gﬁgj f@rg Thepsdi gqﬁrwqthane (4.0 mL, 0.050 mol)

in tetrah)&iFUfLPQ{ (@ REAwid H@de‘ﬂ%rﬁ)ﬁ/ﬂé@mtﬂﬁa fn'BctLQe @vas Jelow@D ko) warm up to room

temperatttrfe omrm%ftmiﬁq 11%8 %l o pr%/’aﬂre(l gfg) rﬁ@ V\? é t’ti{gggzallu)uorﬁlgrg |’t&a3 extracted
with diethf/lgathe? GSOhnL)Aﬁasmd withgiried ( aodnlp)o@mﬂ p@qﬁMQSQt u‘pt@red waq @qnc%rgr@ted to give
brown oil mﬁhe‘%ﬁ@a@%&ﬁato&éﬁﬁe@%ﬁ GQOIWnﬁ b s@k&‘ﬁél cR6RS \ﬁltrﬁ{ekéﬂdﬂﬁélﬁyl (ether (40:1)

© aive 165 oy M FPERar AGEIOTTt I8 AR TeehR kiR Pap Qfnout uter
purificatidno gi ve brown oil. The oil was chromatographed on a
Rf: Qg(h% g}g}etﬂfl etﬁé (h@a)%gel eI uting with CH2Cl 2/ met hanol o

Step 2. ertBx I A 0] piperidingt- [Ciopropanecarbox la;t
e (CDCl 3) d: 460(1H br) 308282(4Hn)259

Alr%%(@re 0325%1 &%Qﬁadorﬁ&h gychroBlnecémZ)@Taie ¢ @59 6.4 rithol 'E)ep 1 of Example
3), tertoyf cpwemm@rﬂwm?&vwgﬂﬂ)aﬁ%eeﬁf UBn 14 MO BAGISPRORNDTH A EE ML 34

mmol) in A% paxsthyor@amide {25rmhl-) Buak Yibated at 120 °C for 20 h. After cooled to room temperature,

water (501 rg) was{a (gﬁd]e 5)ItragF3 Q/@/& 29&%%/10%5?\@?& é"?b Wl x} 29' vpa%ﬁécmwfh water (50 mL

ec ar
« 2), brinargH0, ML 0 WeT Map] oy RASSRRTEBE da G HOWE 19y The of wes
chromatd@lra%ém&w 4 &IUR of 3Meh deN@uiiigit CEl,OEiBetbAial (1ed) foaived6t mat(11%) of the

| qn;i?)r ature. Resul t ant brown suspensi on was
mecom%oéjﬂ(&g?ﬁ? d"t°0" give 150 ny (quant.) of the title

MS (ESlioolpisaid+dls. a pal e brown solid. This was used without

o LB B 400 1 Sl ey AL b S s,

1.50-1.05 (28'HAM.y| ) car bonyl | ami nol net hyl ) pi peridin-1 -yllmeth
Step 3. 1YPCUGIRRARAHRG MDAt ABlbsoddhecdribdxyiR se@mpound was

BrEpg[ed accor ding 1ot e B AGRAEBoAHEHo Ry RpSHR1-ymetny

anpl e 1from
cycloprofiangfatbdxglaier(dttet I 57 pipelr stefi 210f1Ex91|[nPIﬁ§ﬁ Wos (}llssolved in 10% HClI in dioxane

(5 mL) @Gcﬂh %ggﬁgﬁé&aﬁ@@&ﬁr'ﬁ rh%ﬁ'r@’orﬁ $én%rr§ur@f H6arEMk Bro%n. suspension was
concentgegiq s 1oeH EoH] 9 et RBroiras 1 PeFf i dngaeg gpe winas

further pu@ictk3%) of the title conpound as white solid. The

( triturated with hexané/di et hyI et her, and
MS ESIi'%%I%(;tea_l by flltratl o1n to I|Ive the t
\ WYsanas = do e: J

Step 4. AHt(B(2c@xgsE rnonvl]amlncgngt%ulpplpenan 1-ylimeth

ylicyclopropanecarboxylic aC|d
The title compound was prepared according to the procedure described in step 6 of Example 1




mp.: 186.5 C. IR (KBr) v : 3300, 2960, 2908, 1743,
1697, 1542, 1463, 1348, 1267, 1161, 1143, 1105, 779
wonib/02627NVR (CDCl 3) d: 8.81 ( 1 H, brs), 8.21rCTiB006000519
J=8.1 Hz), 7.32-7.14 (34 n), 3.43-3.15 (4 H m,
2.59 (2 H s), 2.30-1.60 (17 H, m, O0.65- 56 (2 H,
R R e e e Y N R
Purificatidrovas gheri@med By dlica glel, colm@gsluting wih GBQCIMME(M'I ~10:1) to give 130 mg
(63%) of &z{? t@(}"ﬁ? %S%PNEWRT%I-%@F_’GI Pl% NTYEvds: t%‘turétemﬂ héﬁaﬁe/&lethyl ether, and
collected py filjraion togiyaiperiifese e B ERTARERHNRBOXYLI C ACI D Step 1.
MS (ESI) Met:lagd (M+H)t.odonet hyl ) cvcl opent anecar boxyl ate The title
m. 1863) ound was prepared according to the procedure
P escribed in step 1 of Exanple 3 from net hyl
IR (KBr) ¢ 38000 p2af: a998c HiB.obePT 4642, 1468, NjAS, (1 2831 1)1, 143, 1785, (7§9HT‘

"H-NMR (ﬁ%ﬂCl%?%%%HD% ﬁ)a 12121 894,324 Hep 713073 &; AP 343 235($HMh), 2.50 (2

H, s), 2.30-1160417 l,(nh)e®.65- @QG Ry.aair Haiandabdng I vey INPsbp¥eddi ne- 1

Anal. Calcd SOV MIN,6Y €l oRpntHanesa, besyitahe Clee.at;iH, 7ascomepind
was prepared accordrng to the procedure descri bed in
step 2 of Exanple 3 from nethyl

EXAMPLE-4(i odonet hyl ) cycl opent anecar boxyl ate. M5 (ESI ) mz:
KLl

YLIMETHYLICXCLOPEN] CADT’ 50 (9 H N,
o(9H s), 1.25-1.08 (2 H m. Step 3. Methyl
o
y

Nppi per+di -yTI met hyl ) cvcl opent anecar boxyl ate A
ution nmet hyl
[(4-{[(terf-butoxycarbonyl)am no] net hyl}
peri di ne-i -yOret hyCcycl opent anecar boxyl ate (1.16 g,

steo 1. MR e e e e ) O e al room ) oo
tTeﬁﬁ%Sr %ﬂ”lﬁ’P%"dr"tfﬂS Piepgred (acqf’r‘iﬁg'q 'i\g?% e il '89‘1?\&§tef’ﬂe% Example 3

from metay) Bysdopeniabedbobese.f i ed with sat. NaHCO3 aq. ( 100 ni)

1 d s The

H-NMR 5 J%ggﬁ SQV\%E\AE grsrbezé%g\%%&/glgé? és'(gf's’é‘?ed andarbox e

'I&N% tM@bdrﬁb@uﬁd’W&Hbrep\é@d@E&br)lrn@"fozthe %&@M‘dd}sdnbed H-s of Example 3
qgglég%h ge,r%§|78(2HdJ115Hz)
from methy I3 5%’53’%" 'ﬁi‘” 3Py 98 (4 H, n), 1.80-1.40 (9
MS (ESIHn/zrgs5(M+H0- 1. 05 (2 H, m). Step 4. Methyl
H-NMR kf‘rﬁcﬁr% 345(8?(1 HOBﬁ%?FéJde%FrVQ' Qﬁ r@@%:@ssr?n 21991 brki, J=11.5 Hz), 2.55

| )'car bonvl i peridin-1-ylinethyDcv
(2 H, ), 78 Ht(%\He'EhFﬁék%/'ﬁeﬁ)é Zﬁh oq t"f éfﬁconpound was prepar ed

Step 3. M?HIIGWI‘-ﬂnmrh@nétﬂimprber(mme‘dm[@aﬂd/@smrobbmmebarbwm 6 of

anpl om nethyl
,%x esarr!r]r'%{)net hyH1 i peri rfl (t4 {[ fbum)((:ycgrp)gnyl)ammo]methyl}

plpendmearvh@ﬁ&rl&reor{emae apogate AR 3 2¥1rnmq{/8’fe€%3fr 5’?‘;‘WP% 4) pégieCl (25 ml)
and triflubfdtdtic Heid 18- s(s@%&l @)rogh teBnpéiatire for H15 Hor T84 rea@ioR Sixturd was then

concentr'él’eggjagﬁ]%gwr%‘rzs’_ﬁhaﬁgo Qél%gnng {Lﬁ(t@te?ﬁm@@ﬂ@ ggmil;ﬂve times. The
combine@ exBacts wa@ qrigd aver MpSOafrlggedlandlgor(cgntfqtednp givgy g3Bg (1 0%) of title
Compou,;laue(sry@n((v\{g)&@ - Oxospi r of cycl opentane-1 ,3' -indoll-1

MS (ESI) r%?z $ds Mym .car bonyl | am no) et hyl ) pi per| din-1 -yllneth

'H-NMR (CDCls) § 3.66 (3 H, s), 2.78 (2 H, d, J=11.5 Hz), 2.62-2.50 (4 H, m), 2.15-1.98 (4 H, m), 1.80-1.40
(9 H, m), 1.30-1.05 (2 H, m).

Step 4. Methyl 1-{[4-({[(2'-oxospiro[cyclopentane-1,3"-indol]-1'(2'H)-vl)carbonyllamino}methyl)piperidin-1-




vDcycl opent anecar boxylic acid The title conpound was
prepared according to the procedure described in step

wa 20d6/0B8caopl e 2 from net hyl PCT/IB2006/000519
1-{[4- ({[ (2" - oxospiro[ cy43 opentane-1 , 3" -indol ]
-1 (2°/-1)-yl)

car bonyl ] am no} nmet hyl ) pi peridi n-1-yl ] net hyl }cycl openta
tep 4 of Exanple 4). MS (ESI) niz: 454
Tiditld)compommdpwvas ptép8redl ab&rdihdRo(tkBpipcadure @B6rbed 20BN 6 of Example 1

from metl‘%fé3 ﬁg/% twgﬁerldéﬁg%]nz&h%ﬁ %ycl%p%ﬁig?e %%Xla%gﬁif@gf’ E]xample 4).

MS (ESI) g 468 (9H)"7.32-7.14 (3 H, m), 3.31 (2 H t , J=5.4

IImethyl

HNMR(:Q%I §*827?ﬂﬁ|—|18rsé%é§ 1i1i)d J28§1|253di7ﬁ93r2m{5_|%6% 38, 42328320
H, m), 2%?4'%;?%02 "bIUé %%ﬁ édzﬁ %ﬁ%%@l( 1@§‘é)r1r§%f1 1%\ﬁ%W m)Cal cd | for

I'c 67 7H83 N, 8.85. EXAVPLE 5:
0 OSPI ROr CYCLOPENTANE- 1. 3' - | NDOLI - I—?
VUUIRB@WOWM WS IVEPEFSFaPFqrging to the procedure described in step 4 ot Example 2

from R D thétP(WNETWUCYCHEEWWEh@GA\CB bhdotiep 1. -1'(2'H)-yl)

carbonyl]impe%ne(ﬂ?y )Plggr{d|rbh¥lw)}1e(gcygl8%eqt3n§(r:ﬁrlr)]% Iate ﬁteﬁlof %xgmp &4% 1.
MS (ESIyh/z: méth’rHi)évcl obut anecar boxyl ate To a stirred m xture
m.p.: 1880{ oderf- butyl (plhperl d}ltn 4- yI rrethyl )carbamgte I(12 8 0,
and - or | o ar boxyl at e
IR (KBr) K?S% 28%5 £859m 610 Ye@ﬁv %r1 é%’ 1%&]} égﬁ?\gﬂson yDaI e C; '
"H- NMREéﬁélg% 8@@”@!—10‘ rby,8.2)- 1Q9 JBhem), 7.32934 (8, mﬁ%éh?p)ant J—54Hz)

ura a :
sonarA G eretoren I U, ves sdistasetd 6 3 2R T w s
duetoCD{ﬂ\B@@icﬂ)?&b’d@ﬂredhydrl de (12.7 g, 60 mvl) was added to
h r [ t f
ooy g0 R0/ 8§ B8 gL el B0 B o,
into sat. NaHCO3 aq The aqueous | ayer was extracted

ExampLd §.n CH2CI 2 for 3 times. The conbl ned orgam c phase
'—mr—e vvalshed V\ﬂth hr i.pe,

lleye

JTANEC ARG s hexane/et hyl acetate
(3:1) to glve 4. 25 g (83% of the title conmpound as

0 e/so| I@(ESI) mz: 341 (MrH) +. 1H NVR ( CDCl 3)
,ﬁ:‘w ; 9(%2C 5" 2.96 (2 H t , J=6.2 Hz), 2.75 (2 H,
oJ=11 .4 , 2.67 (2 H s), 2.37-2.46 (2 H m,
78205(6Hn) 1.45-1.65 (2 H, m, 1.43 (9 H, s),
09-1.21 (2 H, rr) Step2 l\/bthyl
; HK-teqn norret hv [

a]nbe a%% boz)(ox late

acstmhu mlxtdmsofrnebbulyll nlpsm Slhyeee @2ﬂrm@pm¢lyand methyl
1- formylgc[ogéllaéécg Nle}"tf’fét@)éy%mgpiﬁ%&éﬂ@gﬁ@ga@t%y%?t gale gé BEH:];] Donald J.,
J. Org Q”Ex@ﬁﬁvl@ gé/43 Wget(a@g %fu 450 B hw?mfg 'f‘l—af\ﬂ& m 0 mmol) at

ambient (t&REdrayired Aft&. Bir(, Jotiilim IaceBxykdrcPydBie (22.Hg, A) mnil)6@as( &ided to the

mixiure. L_ll’h%lg)ll‘ée rﬁ%él?%\xr% HB' nSeg 1o éogﬁ:r% é_% 400"( 2cc;)bﬂng ?he‘%acﬁ gn Hlturm/vas goured into

sat. NaHGOs /g1,  Bieegauspus fayeryas extrqoeg V(np Cl 2@%%&'}5?? dhe combmed oggamc phase
were warsﬁébﬁhlﬂﬂﬁlﬁé afied dver MgsOn @rdrbd dnd doAcéntrhafed Ve asdune was chromatographed

oha col@p Prgsl(.ﬂk l{%{t%@\dﬁhneé(%réer%?’é/)l(aﬁete{te 1:1) to give 4.25 g (83%) of the title compound

as white solid.

MS (ESI) m/z: 341 (M+H)".

"H-NMR (CDCls) &: 3.69 (3 H, s), 2.96 (2 H, 1, J=6.2 Hz), 2.75 (2 H, d, J=11.4 Hz), 2.67 (2 H, 5), 2.37-2.46
(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, m),




The title conpound was prepared according to the

procedure described in step 6 of Exanple 1 from nethyl
wo-20¢ed9¢HEM nonet hyl ) pi peri di n-1-yl ] nethyl} cyclobaBzne000519

car boxyl ate (step 2 of Eatfanple 5. M5 (ESI) mz: 454

( MtH) +. 1H-N|\/R(CDCIS) d: 871 ( 1 HL br s), 8.23 (1

H, 3.70 (3 H s),
Step 2. Mathyl % - | 1 uigné rboxa8(2H s),

TRe B ofbnﬁ5ur(d2wdti prﬁ@aredZacZ:Brdﬁg 1<5tt‘(623r¢dedm deguribed ih. s’ afExample 4
from mett})_/l I'@li[ t%?}-%@o)&l@rgon&ﬁarh'no VC hgtm é"ldﬂ‘l 1]@ r(13th‘jﬁcyd’ﬂbuta§&%?bo§lylate (step

I'ror tane-1 , 3' -1 ndol
1 of Examp(€25/ fl -vDcar bonyl | am no) net hyl ) pi peri d| n-1 yI I met h
MS (ES) Yihe 84! @pwyanecar boxylic acid The title conpound was

"H-NMR &Bgfa%gaﬂ;zf b d:# ?%?n?%lﬂﬁ)pé’ SEEIEL 85750 P§% 4 NS 8P-0.47 (2 1,

), 1.79- 2.94{844 (D[ (-24-1.0% (esipinn)o] .05t BB (femtrane- 1, 3' - | ndol]
yiett b

ye ~oDut anecar boxyl at e .
hoxle (MkH) +. mp.: 171.0 C. IR (KBr) v :
183 Affs can¥yddnd W%Brepéréftiaccoﬁ:ﬁ'@ﬁp tHe4Bdgedar28@scribe® i step1@5f Example 1

from met%\ﬁg 6[4 ﬁ?@ln(ﬁiﬂétﬁyl ?J?‘ NM? &W@)cggo%ugafggan%oﬁla}ﬂ; n’ss@b oS Example 5).

MS (ESI)mpRi45¢ M+HZ6. 1 Hz), 3.1 4-3.00 (2 H, n), 2.77 (2 H
"H-NMR @?SCI% 698(12( ”h6b(§ 5'23 (F)H d2d %5| 112&07;@5{1@% Hrl,m ﬁfho (b HSé;riz?sm @

H, m), 2.8:270 ( 2¢i1|”@:)o? 64 @rH @28{48@!%@'4 ). 886 15¢2 H6B) 9"414 s (f4.m.
1701627264m)N3491$57£|-Fwnd C 66.95 H 7.75; N 9.32.

IImethyl

?tdlf%&r?)fo@nc% \Wgé )é ared acgordmg to the procedure Idescrlbed in step 4 of Example 2

-r r(fer oxycar bonvOam no Vi

from  onet hyl 1- 2- et A ﬂ%t anoat e The tltlf g&:g@% ngér?ggﬂ;\)ff%pgnt&nms -indol]

-1'(2'H)- ey ganing ) mkthy hpesiing ryﬁmewtcmd@b@mevmquwaleﬁﬁe%% efFxgmple 5).
esiPhzExdmlgS> by using nmethyl 2-ethyl-2-fornyl butanoate

MS ( S)O%AZ "(H+)_ Morinoto, T.; Sekiya, M Journal of the

m.p.: 17‘d)|e9n cal SOCI ety, Chenical Comunications, 1985, 3,

IR (KBr) lk%)z)s Al‘srzﬁsi 2869, 1mteg ‘15@5746((; gﬁiﬂﬂ)3)+122ﬁ H1MBR66,0BTEB) d:
- H 9
HMRy 00 57800 {ids B 9. Bed fF a1, Tpe T2 DT a0 Br buge v
3.14-3.0002 H, In)7 3724 (254) s{,©.606:2.48) (2 HLmA £.4691 .49, (1B H, m}, .128~1135.(28), 1B Assignal

t , J=7.5 Hz). Step 2. Met hyl
dueto C?#n%s Ogr%gsﬁeénet hVOpI peri di n%lgl lnet hyl | - 2- et hyl but ano
D

Anal. oemuerowatamam@ FoRpeLIfPHds’ &Bedrodit 6 BR-9R b 678k 9-32.
procedure described in step 3 of Exanple 4 from net hyl

2-[(4-{[(ferf-butoxycarbonyl)am no] net hyl }
__\sﬁ-geEXAMP ridin-1-yl) methyl]-2-et hyI but anoate (step 1 of

2-ETHY Erdap([e2'-Op 2 NEARBONY EPAMINOTMET

[ |c§c%ﬁ 8 23 (l H n) 7.20-7. 12
—LM—M%FHYLH m, 3.65 (3 H S), 3.27 (2

d; J—4Hz)275266(2Hrr)247(2H,s),
ymz 5 172 1.49 (10 H, m), 1.38-1 .21 (5
J=7.5 Hz).

Step 1. Methyl 2-[(4-{[(tert-butoxycarbonyl)aminojmethylipiperidin-1-ylymethyl]-2-ethylbutanoate
The title compound was prepared with the similar method shown in the step 1 of Example 5 by
using methyl 2-ethyl-2-formylbutanoate (Okano, K.; Morimoto, T.; Sekiya, M. Journal of the Chemical




Step 3. Methyl
2-ethyl-2-ir4-(f[(2'-oxospirorcycl opentane-1

wQ3besioaeob 1- 1 ' (2' H) - vDcar bonvHani no) net hyl ) pi pCT/IB2006/000519
eridin-1 -yllnethyllbutasbate The title conpound was

prepared according to the procedure described in step
of Exanple 1 from net h

Society, @9{’1{0&/ A HYEREISY 1 9Ppi DY) d| n-1-yl ] met hyl } - 2- et hyl
MS (ESI) i 3eo@tel)( step 2 of Exanple 6). M ( ESI) n12 470

H-NMR @4&!}95 jsé'i’ﬂxz\qy( @gs%)(eﬁillg) ?é?ﬁ(a%g: r@ r?l r(l) 346 (2H, s),
2.13-2.0232 Plam{, 2.7841.50 (6 Hymh 141440 1, 5)p1.2851.30 @476 H tz’—Z? Fth
Step 2. MethyiB. 4 Amit@méthyl e('iaiQJ ImBhyl}- éneﬁﬁlbl]ianc%Qa (2 H m, 0.76

The E?q,]gﬂmpguqq,\ﬁas( ;{r{a;z ed 6%8@&9 t%fhe >pcrclmedure descnbid in step 3 of Example 4
from methﬁ 2- [d4r{[ﬂtekt-|bumxycarbonyl)amlno]methyl} piperidin-1-yl) methyl]-2-ethylbutanoate (step 1 of
ExampIeG 2'[-1)-vOcar bonvHam no| net hyl ) pi peridin-1 -

g\é_llput anoi ¢ acid The title conpound was
MS(ES')pﬁ‘?/éﬁQ? Hccording to the procedure described in step

'H-NMR ¢&Dd,) Breorpd. &6 @ H, hoe.2es.by (1 H, m), 7.20-7.12 (3 H, m), 4.77-4.61 (1 H, m), 3.65 (3
H, s), szgg(ghb%d (TZ Hi o Bl (2 21 5 PLAPLGY G}, PR @@ H, m), 1.72-1.49 (10 H, m),

1.38-1 21—(5"( ), H)7ﬁ}£15)‘|c‘étrt156ﬁﬁz} -am no} met hyl ) pi perl di n-1-yl ] met hy
a5 e M1 (3

g s, \ ..'Al - !

; ,[é KBr) Vo 3323 2937 1732, 1596, 1539,

3481147, 746 cnfl 1H-NMR (CDCI3) d: 8.80 ( 1

Fllhe lmie (g))npo@dz'zas(prg_pappd gpcorging tq_the{ﬂocedpreggesprlq_eg ||a Stepy of Example 1
f ) 2@ @hinérethl)ploericl =6- @'nellﬁ))l}rz Sihyl Butdnédte (sidpld,of Example 1

rom met e (e eh%)pg)el (308 M, 2.30-1.25 (17 H ).

eridin-1-viim

MS (ESIgnigeh7p T—IH ., J=9. O Hz) . Sl gnal due to CO2H. was not

"H-NMR \5@72 Amabrs Gabxd.H,dor-sGAHIFIBOMB M, 4Hl 263 (3@, s), 3.24 (2 H, 1,

J= 54Hzé 29@ ZGQQ%MD@% W'}'ﬁHlﬁx?%rso FotNgo HGn), (?73581 &, &y, %6 @, 1, u=6.0

Hz). - FLUORO- a' - OXOSPI ROr CYCLOPENTANE-i . 3" -1 NDOLI -1 2'H

Step 4. 2%@'% lok entane-1,3'-indol]-1'(2' carbonyllaminoimethyhpiperidin-1-
OBUTANECARBOXYLI C

vimethyijgiaseicasidy ~ i hy|
TFHe(tide (dnfrioerid wimibreparediadromiyig )i tierpoloreurt fbgopibesein istgh 4-of Example 2

fom v Pmethyll cugliobut anecar bOX)él@ftyﬁzﬁhl!?{ (bldxbspiree RElne-1,3"indol]
epared accordin

'(2'H)- g)pgboryl]qumc@wgwp%oegdlf\qo\ﬂmethylebu%noate ?slflep 3 geg’(gr%le ‘8) in
MS (ESI[ ezcdsslimt-p)*i dene( et hoxy) met hoxy] (tri net hyl ) sil ane

IR (KBr) %%‘ﬁ; %?%S%é?‘%w-ﬁlﬂ %%Hﬁ\ﬂ[esﬂ% 6§5n313714 226) 1I\/E|

"H-NMRREDCI)4: &80 (124, 1y s)8.2d €i7H 1d, 5231 HZ) .65-725 kg Him), 3.31:(72 18 t, J=6.0 Hz),
3.18-3. 05'%%% n%) ggb 2%%"‘?42‘357 zlzmlé n1 %ﬁ?Hzmg% 8@%6 H t J”_J)go Hz). Signal
due to CP=tF was Fﬁ):bse:[vedo 1 .05 ( 7 H m Step 2.

Anal. Ca]cd%f"cz% Qrﬁ@fcﬁgboeéy@;a&sberwimm pob.IFRURY | 57.8E H, 8i18-N, 8.95.
1 | cycl obut anecar boxylic acid A m xture of
et hyl

EXAMPLE fF{ 4-{[ (tert- but oxycar bonyl ) am no] et hyI } pi perl di n- 1-
J A AR

%mg}m
\
3 NB L B4 'Ne L0 U i . B A 3 H g
SQ} ution cool inice bath and 2N HC (ca 19 nl)
S de unN of the m xture was ca 5-6. The
' d

pM th CH2CI 2/i - propanol (3:1 , 30 nL
Cporrbl ne ganl c layers were dried (Na2804) and
red. The filtrate was concentrated to give 3.8 g
) of the titled conpound as yellow solid. 1H NI\/R
(Cder3) d: 4.08 ( 1 H mM, 3.20-3.10 (2 H m,
3.08-2.99 (2 H m, 2.91(2 H, s), 2.60-2.38 (4 H m,



2.35-2.16 (2 H, m, 2.05-1.76 (6 H, m, 1.65 ( 1 H,
m, 1.44 (9 H s) Step 3.

wa-20{eA9¢2Am nonet hvDpi peri di n-1-yl | met hyl) cvcl obaraBmoa600519
boxylic acid 4-nmethyl bend&nesul fonate In a 500 niL,
3-necked round bottom flask under N2, a mxture of

Taé &lpa cbmburﬁmmpfe@ar'é)i acmDrclneg tpai'lwmlvcwﬁwe dﬁSO(ID_QKUn ﬁIE‘P 3W&EX3mple 8
from [cycl%Eutgder‘{’e &Eo@ﬂ%‘iﬂo}ﬁ{ﬁﬂﬁ&ﬁ%@r ifhefiRbo. L. &), JTEhe L9§c D., 1971, 136).

i on of p- toI uensul fonic acid
MS (ES))miaeRG e (52.4 g, 276 mml) in tetrahydrofuran (150

"H-NMR i ‘{‘@94 %Q?ﬁdbrii‘% 1&?@@ c‘i %W@H@} Efgé (2g|4\ggﬁﬁt33402') Joreng Had, J=11.4 Hz),

2482333 5% BV ARCcAD (68} M ASGRE B B2 (Tt Tt AOLBS (7 b
Step 2. O@MI(ibBBIteParbayNahiadimethyldivdriginhiwhanethniev@Biidhecdrbox@Pacid

Mol )RS gtd d %?;H/Y er f‘ geg)dt qut&%&érﬁ%{gﬁ%nﬁrﬁéﬂwﬁﬁo dp%f‘ difk 1) methyi]

Wit iseedi
cyclobutqnn@arwwm ’&)ﬁ got1. mm@t ﬁsep arﬁf Faampig @), 2N SaPH; (h¢ %?ffdeefha%d (12 mL)
was heatsd 8PS0 o4 wasThetredulting saltitich0e® doelsP Biried bitieafidoZN BiCh(cand mL) was

added ur}tL;BI-:f\BTStE}% PB(?[E?I‘ \E%s an%at hﬁ\e VRQ% %dext?agc éd%l%&?ﬁ Pr%garh 5 I? 30 mL x

3). Comingd oRINg Iy Wee dmfed (eSO e tesesh BT e W ROpSntrated o give 5.8
g (98%) @M%dcm und%]ﬁu&:é&ﬂdNNR (20O d: 7.40 (2 H d, J =

W R (551 Sboe13y .0 (4 g §s2 B0 1 g2 §u R Gy2 Byogp v

2.35-2.1672,H, In) 3565L1. 58(6(+8 i, 1.69 (1 H, nB6+.44 (8H, 2 H, m Step 4.

Step 3. 1% [4{ ArAh r&) wulpldfenﬁliﬂ I3 qmI%ethIWélQlﬁdiﬁe@éfggﬁlﬁ%fd@ﬂﬁetﬂrvlbenzenesulfonate
Fj&m %O)ﬁ%t h’W—) é?]@é?"iea. )nround bottom flask under N,, a mixture of

1-[(4-{[(trr-Bltdxiy@irbonli) senied)radiyipipe cdin-b g ybihplcardbdiané earbaxylicsacid (30 g, 92 mmol,

step 2 of: Q{QO ?p\‘ébg dx\%?raﬂd%?lﬂéﬁ @Fegﬁl‘g vﬁs%gr:{étfattrgﬁn Pé'n%?eﬁltﬂé ®or 10 min. To this

ﬂ:

desc
suspensign.-F $QUsien Sh- fob{eewpragéﬁfﬂ awéoflvdraee (5P R el injetrghygirofuran (150
mL) was(abaed §6@6m t&ln;ﬁirataﬂe , AR ts@rrifd enthatSeap br 18atin, tBe rebBfidg solution was

heated \Wg?rr{et%ix)co (:F ’[5)!8 S[h A(ftgmc%ﬂﬁég]vynt %cﬂrﬂep% f&gjré tﬁlétrleyllamlne (28.1 mL,

anecar 0OX
202 mmgl) wae agddas \esyt elpwlg d@fmg;;bgrﬁgerl@d zpi) 1 hNB’th(qggﬂlyg mThe whiig precipitate was
formed éiLMh ifie ddlifer ofl Bfdthglalfinel RTﬁ&B&éultMg wh3 Ofuspe8idh , wak/&red at room

tempera@m "16% M4@58d13g§_) cg)b%gﬁd %02\% \%asﬁ7 W|?r18.€ihy§|%%rﬂ(1oo mL x

2), dried@tl50 T=6r &ih to&I\/_E 38)(96 %) othetieg c(amp_ouqd amvhltegaoglger(z H o t,
mp21g,@4Hz) 3.15-3.03 (2 H, m), 2.78 (3 H, s)

) 45-1.70 (16 H

O B W WG L O e B T
2.09 ( 3rgab leslgfgyrzerirBENaistkswnﬂHm1Q 26H4rr61 H 7.11; N,

1-yllmethyl ta ca I/—\MI\I(JI\/ETHY
PhPlril oo Yals Mrbebad e dr4inty BREe procedure described in step 6 of Example 1
from 6'- Lip{osEﬁA %Ygl%%%gﬁ(}% |Fr)1|d SLPP OR%}JCFFSSO{I hl\?lléf Xl ar/g:ta Chem _I_Scand Ser. B,
1974, €Bjr 228 soduti-th o(ﬁmfr@meﬂuh)mgﬁndme -1-yl] methyl}cycIobutanecarboxyl|c acid
4-methylbBhARE blﬁﬂoﬁlaté(sydp@dfmr}]@awarrat e (7.0 g, 33 mmol) in
et hanol E 19 M "), paraformal dehyde ( 1 .2 g, 39 mmol)

MS (ESIy A (5 4 g, 39 nmol) were added at ambi ent
m.p.: 150@nperature. The m xture vvas stl rred at anbi dent

IR (KBHY e{s‘%b%rfésgrﬁsg %05119?]2 3'& ' 56, Y88, gg‘;ﬁ%bf%é‘gﬂﬂ he

cake Was Was
"H- NMR\,(GDGtg 3:8.76 (NPANEN BT \(\;EHedd &-Emwed Hiwy, 620226088 (dtH, om), 33D (2 H, 1, J=5.4

2), 319588 Br Y278 (3 H, 5), 2.64-2.50 (2 H, m), 2.45-1.70 (16 H, m), 1.55-1.36 (2 H, m). A



(quant.) of the title conmpound as a white powder.
1H-NVR (CDCI3) d: 4.60 (1 H, br s), 4.07 (2 H, s),
w0 24@/00@7%, g, J=7.1 Hz) 13.08-2.83 (4 H, m, BCHABRDIBE0519
(2 H, n), 1.75-1 .60 (249 m, 1.44 (9 H s), 1.52-1
35(1 , ), 119(3H t , J=7.1 Hz), 1.31 - 1 .12
. Step
signal dUﬁ[qo\%ﬁH@i)V'(’ttoé’F?%‘?‘i\/dro AH pyr an- 4-yl i dene) et hoxyl (trim
Anal. Cal&t foy C)Bl FRITS - 006H,8: stéaa1eH, Bol; it .on FafindliC, 80T, bipy.HaM, ASS5.
(1.64g, 0.016 nol) in tetrahydrofuran (4 M_) was
added dropwi se n-butyllithium (1.59 Min hexane, 9.2
EXAMPLES: , 0.014 nol) at 0 OC under nltrogen and stirred

a-{[4-({1(d"- ?%géﬂo@ %xo?:bﬁ#

netn
THYL PIP ] IN- Y

p 016 nol )i n tetbahydrofuran (1 mM.) was added and
th}zNgg@ ure was gradually warned to room
F. t eNrper at B. The volatil e conmponents were

oue d byecg ation and the residue was filtered

f Celite washing with hexane. The

rate was dried in vacuo to give 2.9 g (quant.) of
$ t|tIe conpound as a cl ear yeIIow oi . 1H NWMR
Bpirf-4-vifi 2.24 (2
To'_a stFrred sdlufron5ofa‘emwﬁﬁéﬁm(@yhﬁethyl carbdmateﬁ? 3 gHéi mrbl)2R ethanol (19

). pRraEE O F 5B ARl Ce By P BB R T AR rperaure
The mixtury Wjpsretrieylet sretideanhieciperaftivé oy 4 Bn-Pheaeixture asey filtetred apng thzg filter cake was

washed g \g\g&hgﬁi H\L Oﬁ‘rif/aétﬁé EOWMS were removed by evaporation o give 8.9 g
hei

P peridin-4-yl]nmethyl} carbamate (4
quam) eﬁ?fﬁﬂ’oun%?%%w eJOWERanpl e 8)  and

"H-NMR dFﬁi'?%XA’édgﬁtH %Péjdi@ré*ﬁr Qyéél@(zH J=7.1 Hz), 3.08-2.83 (4 H, m), 2.50-2.36 (2

et e T etk b ERR SO
Step 2. [NIstREMMt&h{drb- erllnddnetmetrﬁdwa_mms ul f onat e
%% &‘llremsolu%)n%f '&TE%EQO ?ﬁmlﬂe 8% WBtrﬁcﬁ) ih %Mhﬁgr&&amﬂhw Was added

he react

dropwiseryj- WM‘F‘@UWE S5 Meh @H’@Gevﬁ? AlsSP 1u"r 5‘99& at %q‘d Mg nLrggRny R stifted for 20
min. THehGRé hﬁﬁt&in&m;(tﬂféﬁ)vaﬁhﬁoolecewt—nacﬂi aflethyl telﬂa@dﬁﬁ?f%p;(r&@4—n&rbao(ylate (1.9 g,

0,013 mé %ﬂd%nme {/‘ ﬂé{f&mﬁdg??o &?g@g#mh@}ﬁQEtr%&PﬂFi sng'l\f\%?] added, and the
resulting gaixtereavasesiadiigly, waimed kp (998 teMPYARcoY)ehap Re dT envaptieqogRanents were

removedCB‘ eVhpdr&idn gﬁd th@'réﬂidu@ Yaviitdiecethfnbh aged at Gdiikexshiag (it hexane. The

v s B S0 84 CE ply SDHALS sSATRRRA P,
"H-NMR (€B¥6)3) 3.684-349 BifH, (rd), 352 (8, 8), 2.23 (BK-t3 782 H2), BLI5 @ H, t3/ 783 Hz), 0.22
(3 H s), 3.49-3.41 (2 H m, 2.99-2.95 (2 H m,
(9H5)273268(2Hrr)  2.10-2. 11 (2 HL m ,
i¢ &) igdin- iyl mathylietrabydge-2 (-pyran-4-car

boxnlat12411fl§i2H n. Step4 |

%étlﬁl’sé Is:]g{%tt%ﬂy 595% ély(ﬁ:q *Enp)iyp'{?thyl)piperidin-4-yl]methyl} carbamate (4 g, 14 mmol,
step.1 op Eedriyylé B} etd fateiryiieRARYArpAH-pyTant -eyidgrexpethaxy g ngthinsilane (2.9 g, 13
mmol, st%;?% klﬁl li;’;igw &fs) Pﬁ%mw (30 mL) was added dropwise tnmethylsnyl tnﬂuoromethanesulfonate

ut 6xycar bon am n erid
(026 ml 3 PyRBEhG L BEN B FERBTBRAMS Yo RITRS L A BT Bl o2 b The
reaction Gnixtidré. Wasizhchetitvald shtusdtedEraquiplie s@jium rblcmbhaimt()ﬁo(rﬁlz extracted with

CH,Cl» ?Er ?nL x%& anmg_lorﬂgl{\%dlé}ﬂ]m ayeXf_% ¢ eS%IQeras'bdl[J a’te and flltered ‘Removal

ture exo tin ution
of the salydnt gex® afes§0e,0THaSTS mafqgeaphed an 8o gns pticangelifing with thy

acetate/héi(ﬁn&@l@totbﬂerbs @4tokyi o8 theaitieitdnggdundadtiddctolapsd i0 nl)

e resulting solution (pH val ue was
MS ES'Y:\%. ?ﬂ\@"@gncentrat ed. To the residue, 2- propanol (80
m.) was added. This solution was concentrated. To the
resi due, 2-propanol (80 nL) was added and it was
concentrated again. The residue was diluted with

et hanol (80 nL) and the m xture was stirred at room



tenperature for 2 h. It was filtered through a Celite
pad (5.0 g) to renove NaCl. The Celite pad was washed
waei2ods/000212n0l (20 nL) and the conbined filtrat CWaB2006/000519
concentrated. To the resbdue, CH3CN (40 nL) was added
and it was concentrated. During this procedure, the
formation of white precipitate was noticed. To the
"H-NMR (OB Bt e, 5TAHBICON §) 408413.78 (Res M cHiEH34h &), BH8-314d 4 Ht hhg-99-2.95 (2 H,

) 273 §H§(2€ﬁ‘$ﬁ OR4MBSH, S, '2f1©£2d116(§ Hf ANMOESNEGP & W,8 61015125/, m), 1.44 (9 H,
hi s mxture was filtered and obtained solid was
), 1.24- 1\n7d§ﬁé'd”%th CH3CN (10 rrL) then dried under reduced
Step 4, piefaen-puttxycarbarel)dmi @590 prethi ativaror@Hpyiag-4209
aciq  White powder, mp. 129 0C 1H NI\/R (Cba 3) d: 4.66 (1H

3)5), g ggiogmgé E gf E mg}‘yl 2 4glj§r {Kfeﬂ%gt(o(ypaﬁoﬂg.p’amlnfﬁ@%lgyﬁ piperidine
-1-yl) methﬁl&trél@dl’tb 2 rpyrad-444rbo8ylatd (6547.g, BI.8 pnnkal, step(q <f-Hxampla 8hiptrathanol (32

mL), 5 I\lea qg‘ld’]mr&r)e%(/% F@eHVAt Y4l e ?@ YAERs féxo{he%%afhe FeS @O ution was

nzenesu nate I'n a
stirred at®0 n@o‘kleﬁh rtmnﬁ@olg@tqﬁyﬁpf T 4w leegpld @ath\gp this solution, 5 N HCl aq (10 mL) was

added arfty thé‘lles{,l §g§a %éllfrs]’u F%I@’@ﬂue was ca. 6) was concentrated To the reS|due dpropanol (80

L) wes a3y B SHUUB 9 GEaIER o (0 oG der B Rl Gt e e and i
was condé)@dféﬁ &a8) Thassiplawadtiard wih stodnet 80 mLpfind the mixture was stlrred at room

temperatBre f8 E%”ﬁﬁwff@g#eﬁ tg?rg v@ y@@lﬂ@ég& gé@ g go@%mo&é Ngﬁpl'l'%e Cllite pad was

room tenperature.
washed! Wifbel el (2 R AP e WecoReeBlegC. Foghe feskue, CHiCN (40

mL) waslddded aMﬂ aﬁg cblﬁdeﬁiréwd aiimeth(sSorbeetline, B2 formation slaghitagheketbitate was
noticed. i%gﬁl rgsu 3 Whl QdJHLPg%é Q(?({egearnh% %%ulf?nrgz%xswérklan was stirred at room

dur t he
temperatatécfpt 2 bnTruﬁr mW“F%W‘PFy tawﬂr@ed ohtpiged galid wap MGShAY; 8 Bh,e f10 mL), then
dried undel PRIBELRI REssWRSO §ilé 1.1 §dem3t) e Gilddompolind aatwhii® péwvdear 5
nd at roomtenperature for 10 h. The suspensi on was
iYtered and the obtained solid was washed with
'H NMR (GCIg) pah66 (1(H1 60, 3A3)3.82Bi ch) 2 155090 4t m) 52.58 2d, gl @é8-2.45 (2 H, m),

Q ' d whi wd
1.08-1.78 13 i), {§51 &i@lﬁ %@4& d#i%?' CO”DOl_an as dbl te:pi% der

m.p.: 12

Step 5. (ammomethNBm I‘Idl E ah 'o _
4methv|39r&5né3;ul4@lafe4 H , -3.20-2. 75 (6 H m, 2.24 (3 H s),
]1n90 1 Q (;‘EL BrQecke% SRurd 3%0&&11"'%@@ %B&é} 6N,,  4-[(4-{[(tert-butoxy

Fluoro - 0X0S |rorc cl opent
carbony) agmnqlrﬁ@i vllplpfr'd"o BV ERBBI SRV RS B?"%@P.gd?%mmo‘ step 4
of Exan'ib+ey$ | was prtddesmcah \saiuidnAM- p;dl&ﬁé‘suﬁ@ﬂd)aodgklmmomdraﬂe Titeg, 84 mmol) in

i- propanal é tds m@ ga%?pﬁnr%{j%%gmt%ﬂ%ﬁ&eacﬁ%r Pétﬂglgtnﬂxtﬁrg SvaB SRRANES C for 7 h
under Nﬁancftrleibylmlpe (% cr_xyc%mém) 4135 Addeg ARV sjawy qluring Jhegpggiod of 2 hr with
seedlng( Jﬂ\@r\/ﬂﬁt@ redibitele s fornfelt @uricd &8 add@idR@f tristHylamihe. 18&Aresulting white
suspenswgtwl é?%eg ;;) 6@ é[foi{&?\ ]ap g? ﬁ?lf?rt 'c‘é th ar],(]i egrroora'_ﬁm%erature or 10 h. The
suspensfopovay fikecedariddde ohtai |souﬁgm;se/w§§63q wlﬁn@f@avq@ﬂ@Q ng ,¥fied at 50 °Cfor5h

to give 16’8@"{)@17% %)the 'Pi@d(c@%b%un@'{aé whitSgowdbtH) +. mp.: 161.3 C IR
943, 2869, 1733, 1604, 1541 1473,
m.p.: 241 38’ 1298 1228 1157, 1099, 867 cnt1 1H NMVR (CDC 3)

"H-NMRAD,0).518:57 (A4, d, JE #4 He) 7.25 (20-J6= B4 H)l 31H0- 3@5 (2 Bl, 8N -3FB57HA0 (4 H, m),

32027@?6?4'?%2%%34% 412?5#"1 n% 64—5%}%%1’%@ T1|-$ ’3m06 (2 H,

Step 6. 4 (3-({[¢6'-Ejuorgy2'-o «~; rogvelapentang-1Seindellyh a0y
1 vI]metﬁﬂﬁétrah\@% 86-pytRY- c@fbokﬁé%bﬁ(ﬁ - 0. 4H 2 C, 63. 12 H

%he title c%hpgurﬂ:lgwasl:prepa(;ed ac’corg%g %o the'ﬁ'rocgd&?’g ’deéﬂ’nbéd ﬁ%tep 6 of Example 1
from 6-fluorospiro[cyclopentane-1,3-indol]-2'(1'H)-one (Joensson, N et al., Acta Chem. Scand. Ser. B,
1974, 28, 225) and 4-{[4-(amino methyl)piperidine-1-yllmethyl}tetrahydro-2H-pyran-4-carboxylic acid




EXAVMPLE 9:
1-{r4-((r(3.3-D METHYL- 2- OXO 2, 3- Dl HYDRO- 1H | NDOL- 1- YU
WCARBOBAZIM NO>METHYUPI PERI PCT/IB2006/000519

DI N- 1 - YLI METHYUCYCLOBUTABIECARBOXYLI C ACID The title
conmpound was prepared according to the procedure
described in step 6 of Exanple 1 from 3, 3-di net hyl -

4-methyl bezenasyipnate d5iep »aF*@pPEfE (Robertson, David W et aI

MS (ESI)dn/z:MBEI(MEhEmM , 1986, 29, 1832) and

mp.: “ﬂ%§ 4- (an1nonethy|)piperidin 1-yl'] methyl}
¢ obut anecar boxyl i c acid 4-net hyl benzenesul fonate

IR (KBr) {: S8 23130 286Bx 7R3 tsw;154ws4(E3ﬁ§9 ﬁr?%B 12284 115V 1999, BECPY -

"H-NMR %ég*éﬁ?azl '511( Kgg)m ,1%99 dﬁgﬂ%,ﬁqg 9%@65-1 @%31 @-ﬁi?u 6.0 Hz),

3.18-3.061(EI-I-I,\|MR2(&5EHS304 Him) 822?331 NG 1B|H oy, 198 114(8(42—3@) 1Sigqal ¢ye to CO.H was
notobser?/e&3 1 Hz), 7.35-7.18 (2 H m, 3.31 (2 H t, J=5.4

Hz) , H m, 2.78 (2 H _s), 2.61-2.48
Anal. Calpg o nH B AR 2028-Qr S BB 759 b 3ot S by GieB ol 1R o
H s), 1.55-1 .40 (6 H nm. A signal due to CO2JH was
EXAMPE g observed. Anal Cal cd. for C23H3 1N3M-O0. 4H 2C) C
66 H, 7 62 N 9. 99 Found C, 65.82; H 7.
3,311 ' A= QARBONYL]AMINO}M’ETHVL)PIP
DIN-1-YL]EFH A @Y@LU&D’RME&#}B@@UC -AGCARBONYLI AM NOTMETHYDPI P

ACID Step 1. Ethyl

Q%/ -(r r -buﬂbxycarbonyl)anlnolnethy||p|per|d|n 1l-y
p no te xture of ferf-butyl

erl m&thyl ) carbamate (3.0 g, 14mwol) and
acrylate (1.7 g, 17 nmmol) in ethanol (30 m )
refluxed for 1 h. After cooled to room
g Egrtago&sii g}gg %Bei%gre t ! c?orr]dlr\él\@t% C}ﬁeg Br&gésqotuF de%gnt%e(a wggtgﬁ 6 C?f Example 1
from 33<dmn@1y§;i Bididwdrg&H-indsi-grone é}q@@rtqq)gv@qvld W et al., J. Med. Chem 1986, 29, 1832)

and 1 {Q’é@lgo%/efﬁﬁ deREh G 3 rethyi @ydiibvindoatbodyiic 94did%-nedtnidaRzdnkdulienate (step

0fmpo ound  as clear colorless oil. M5 (ESI) mz: 315

3°fExa'a‘R}ﬁH) 1H-NVR (CDCI3) d: 4.61 (1 H, br s), 4.13 (2 H
MS (ESIgm/zJ4@.(W+HP) , 3.01 (2 H, t, J=5.4 Hz), 2.98-2.80 (2 H,
mpwg@pczosl 90(2H m, 1.70-1 60(2H m, 144(9

3 J=
IR (KBr) gtfglﬁ% 23294‘32@ 1735 1708, 1808, 8111V aeatiaag thr1,3%64, ded 778 ki

"H- Nmnigﬁéa(s{ﬁé% 3 ‘Hrgy‘i%'%'(fﬁ 005%12H§:’) %ily%@zﬂ m), 331 2 H, 1, J=5.4 Ha),

am no % | peri R+
5.12:0.0p (b aMOATE 16 Sh ZATTFHE Ho B ASCH P FalThyd 6175 (6, ), 1.44 3 H, 9, |
1.55-1.48¢d 4,nh)l ( Aeighal aué DO@arREE Myl dbamemb] met hyl }

Anal. C%ggfer(;:?gl'-lag%]o ydﬂll%hz%aé}?%gﬁ %S?Q Fégr?doggg% a%ﬂé?%é]r\l QAfgo.

(1.2 mM_, 16 mvol ) was added and stlrred over ni ght at

EXAMPL%Q@1tenperature The m xture was concentrated, and
resi dual oi | ga%,dlssol He

--Yuﬁhepnmallkel\mas filtered, and the filtrate was

congentrated to give ethyl
- ( aa%ﬁﬁg)piperidin 1-yl] propanoate as a pale

yel | $hng coupling reaction was carried
t ccordlng to e procedure described in step 6 of
le 1 from3,3-dinethyl-1 ,3-di hydro
i ndol - 2-one (Robertson, David Wet al., J. Med.

Step 1. &ﬂﬁ@m {H]Tg/? §utoxvgarb&r§/§gr)nnm letllVIzd%lrldln 1- Vl)p_r_(_)_panoa’[e

(armm nometnyt ) pr perrarn- 1-yl' | propanoate. M g,ESI)
ﬁ{nzxturg%te(rlmHm (,pnpendm -4- ylmethyl)carbamate (8.0 g, 14mmol) and ethyl acrylate (1.7 g,

17 mmol) in ethanol (30 mL) was refluxed for 1 h. After cooled to room temperature, the solution was

concentrated to give clear colorless oil. The residue was chromatographed on a silica gel column eluting



IHNWR (CDCI3) d: 8.73 ( 1 H br s), 825 ( 1 H d,

J=8.1 Hz), 7.34-7.10 (2 H, m, 4.13(2H q, J=8.1
wo2)e6/08029 (2 H t , J=5.4 Hz), 2.98-2.85 (2 HPCEHB2006/000519

2.69 (2 H t , J=8.1 Hz) p22.49 (2 H, t , J=8.1 Hz),

2.05-1.95 (2 H, ), 1.81-1.70 (2 H, m), 1.50-1.20 (13

_ H .St 3. . _ ,
with OH Sl gL Sy 01 pidee e somparpl ABSIarcolripsily - 1
MS (ESIympkz) antaetyl | am nol met hyl ) pi peridin-1 -yll pr opa noic

‘wwr a0 dire! ot 4&%“«2%’22 - BRI S ) BetgBo v

2.05-1.98[Hl () {{ 1031.80 (¥iHve) hyn4 @-Heb 12533 di thyedrid)11.B6-1 R ¢4 HIm).

a
pr_ogemqqlggr) v . 3315, 1733, 1606, 1541, 1460, 1379, 1344,
1024 Stirreli 1oRitiorD biBethyl B4 € lert-butbkycivbhy() DGRty pierd@nl 4/l)propancate

(500 mgl:?G%n jce.’leg %rgf(éméleun% ﬁi] ?Jggg (% rrr%)trfIEZroécQanga&g {5’ nh_' 16 mmol) was

added ay@ stjyed gyernight3a rgomp 1en'chera,tpre mThezmgjgrelwapg:oo@npqate% and the residual oil
was dissbivé®inlcH3Bl, (6d0mb), anﬂ)sohcﬁlK@Gﬁ 5 @uistaddddDail y¥edA@t10 min. The mixture

was fllterf%a@déﬁgﬂﬁ_{[wagogca ate& %\?C%I%}_@Hﬁ%}ﬂgg\eth@}g ;bengla -1-yllpropanoaie as

a pale yplowrad: ®llowigg 9auplimg reactipg:way| cagleg put qu(qxpj,pg_@ the:procedure described in
step 6 oPEkaridid Prom D Mahietrls- Bs-Gifard B iRldI¥ RO (RbertbdNDOavit WY et al., J. Med.
é i

Chem., %@ Lﬁgﬁ@d% BWEMP@QR?TE)V@P OB %r ¢ - - But yl

MS (ESIMm(zH1ZB, (BH+H) ‘et hyl - 2- oxo- 2, 3-di hvdro 1 Hi ndoI

o 8 YL P SRR

3.29 (2 Hhit,olebdrizh 2985 (B M), r?@t(éb‘ 6Je1 B @FlffJFémHZ) 2.05-1.95 (2 H,
m), 1.813% ﬁ(ngr@,s h)@o 1120%1@l|_|h,y]p|ro 2H-| ndoI 2-one (Robertson
3.3 ke - i )]

roic aé.u/s (EST) 2. 09 (Wb A NRR (DG 8) o 8. 36 ( 1

Hwe I@%%m &T%aé Erre re@acc&m‘?hglo Hé%rocgdﬁéde%cﬂb%d(@stbb 4 H@Example 2
from ethpqS[ﬁ)({ Sf digethyl ggx gsrqmyﬁsp I-{len@éﬁ-i/ )36 (16 H m.
carbonyl]arﬁﬁb}ﬂ:etl:ﬁ p(p%ndhh 14yjlprofBinegte Zstep F-Eample Q) - 2- oxo-

n 4 yl met hyl )i ndol i ne-1 -carboxam de The
MS <ES'H”(4 Q‘}PWJH was prepared according to the procedure

IR (KBr)ded¥!5i 137@@ 16ﬁ6 s115éb 126%f‘3§(éﬁ1ﬂ 269, 1168:mM5PefeP-BUL yI

"H- NMRA(CBE%)nS?’F%Qﬁ ﬂ'exi n%t : l(f?ﬁod %L§1 %)h?/%‘? 15%<Ht| rﬁP@'zm%sz)ﬁ' O H ™
32001615 Bml B STaYE HIVE, PEABI{R b BB B T RS0 (T ).

SlgnaIdGM@)ﬁ\ﬁﬁsn&Ju@er{@dH br s), 8.25 (2 H d, J=8.1 Hz),

Anal. C%odig)r ggoégN%% {IPHQQ 05§1 é% (éf%—gt)kgzc ﬁ8%ﬁ$—l %f'é'zé QIQOIEOLC@ C, 58.94; H,

716;N,id81m, 1.43 (6 H s), 1.28-1.18 (2 H m. A signal due
to NJH (pi peridine) was not observed. Step 3. Met hyI
3-f4-(ff(3,3-di methyl-2-oxo-2.3-di hvdro-1 Hi pdol -
EXAMPLE:car bonyl | ami no| net hyl ) pi peridin-1 -v

3-[4-({[(B B-DIMETIV INR-OX0-N3-DIHVDRD-@H-INDOL-1-YL)CARBONYL]AMINOYMETHYL)PIPERIDI
N-1-YL}-2.2-DIMETHYLPROPANOIC ACID

O

Step 1. tert-Butyl 4-({[(3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-1-yl)carbonyllamino}methyl)piperidine-1-




The title conpound was prepared according to the
procedure described in step 3 of Exanple 2 from
WG 2806000089 hy| - 2- 0X0- PCT/IB2006/000519
L/ - (pi peridi n-4-yl met hyl33 ndol i ne-1- carboxam de (step
2 of Exanple 11). M5 (ESI) mz: 416 (MrH)+. 1H NMR
(CDCI3) d: 8.70 (1L H br s), 825 (1 H d, J=6.0 Hz),
carboxvlate 33-7.15 (3 H, m, 3.65 (3 H, s), 3.25 (2 H, t

FR&tite chihpound w&ép%pir@d a4coHing® the protBdy(r@ dédcritsd, in ste;,) 6 of Example 1
from 3,3- %mé@&ﬁé@h m |2 e {é §ﬁ b?x\f&"w ., Jlmég éRnt}1988, 29, 1832)

and tenbgtyr%(a@(mtrwtmwmwrca@ ge-2, 3-di hvdro 1 rt-indol -
MS (ESI) vk uea )y | am no) met hv gpi per| din-1 yI | -2.2-di

met hyl propanoi c acid The title conpound e% ?—l
"H-NMR &g @ o, b%%&é‘d@uﬂ@dé@bﬂr%gﬁ(ﬁ%%ﬁ% {3 (2 H, m),

3.36-3.23 WP«Z@?%JG QWHTﬁi)hyd5169(2H m), 1.55-1.36 (16 H, m) 1.30-1.10 (2 H, m).

Step 2. 3; Ig&gg; § [Z(Qxb?N (%lperu} i vlmethvﬁ Rdo%hg’ 1 %E@X&Wd

dhe hftﬁmn]pamm\@ﬁ}smemwd)qummg i the progeduredesciiiehin $i§i B1obExample 2
fom  anoateshgp 3 of EX b@ djrﬂéthyl boxé-ESldhyaoz: 402 1 H-indol-1-y1)

02, 3317, 2943,
carbonyl]é@glg?mefngerf@@é ca ate (Si‘%g“ Ef%@?eq"lzes, 1105, 985

MS(ESI)cth 302 IMHNVR ( CDCI 3) d 8.78 ( 1 H br s), 8.24 (1 H,

"H-NMR Eq*zgd}a)g %7[%)%83 234%':12};? d(gsléld-izg)%%l% %{ﬁ@?@' éf(g;t]i@ =84 Hz),
3.15-3.05 @31, (3, 2:67-2%5 ( 21-| 60-1180-284 @81, F)), 13 61—| £)41£81H8 (hl, mp Asignal due
to NH (pi rgjﬂ@} ngj,eotg&e@gg I vvaanot ob§er ved. Anal. Calcd. for

Step 3. Methyg3- h65 o diorh > 1carbonvl:amlngmeﬁ%\/l)plpendln 1-y

N-2,2- dm&tﬂv%@ﬁ@.@ DI I\/ETHYL 2 OXO 2. 3-Dl HYDRO 1H 1 NDOL- 1- YUCA
%%Mﬂ*@%ﬁ%ﬁor%&% t%@&&)ﬁ% debdbkd \ﬁls‘cép 3 of Example 2

from 3,3~ dyg’@t{gjy? -o¥Q- N\g;ap%lﬂg)ﬁ] )ﬁgq;tpyj)i qglolyeﬂ ffﬁch?wqd]é (step 2 of Example 11).

MS (ESIPmBE: A&ﬁdMﬁmfhyl 2- oxoi ndol i ne-1 -carboxam de The title

o SSRBAIS9R BY SDRLET S 09,9 2 LR 9B B o025 o

J=6.0 HZp, 234, me(ahylm 1. & (diHhy)d2.03-2Wi(hdah), 278164 (Rdloe), t 816 H, m),

h)‘

p@v « J. Med. Chem, 1986, 29, 1832) and
1.38-1.2 H%)W %{ IS} 1- benzyl p| per i di n-4- ol Sormnat han, R
Step 4. 81{4 HI(33 D' el 2-0xQy At ro-jidejpdol -l caqbppyiamipetmetiyl Nipgtid n1 [1-2.2-di

methvlprﬂ@]o(cl\éb@ +. 1HNWR (CDCI3) d: 8.93 ( 1 H, brs), 8.23

élje]’tltlg cgﬁ\b Uéwdgf‘?a% g&)atoed fggd'?%qu_'fJOQHé % j)}_%dupa %3 nb%% r%t E'4 of Example 2
from (2 H, methyQ 46- 2. 333~ 42({[@3 ﬁl)nethgl qx0(2 q:dlpy H 1.80-1 [ndol-1-y])

carbonylE@J n r%et ) pibkeridid-1 42 (QﬁjlrhbthmropaﬁbQQ (step 3 of Example 11).

Loxypi peridin-4-yl)nethyll-3,3-di methyl - 2- ox
MS (ESI Tnﬁd ?% é*glg -carboxani de A m xture of

m.p.: 164.6°C( 1- benzyl - 4- hydr oxypi peri di n-4-yl ) net hyl ] -3, 3-di nme
IR (KBr) *vhé/iozzsm?%hé‘%éé %161159‘63'@@)(@4‘38‘3'%062&@3 NHos, 9sHEnmoI
12) and pal | adi um hydroxi de (80 ny,
"H NMRZOD%)S 7B ldrbrs)am@em H,d, UFB 16295 BIEV . 1B (8 et aRd (2 Mdsl=6.0 Hz),
Ly &enf SA signal due

200814 HofE 200 (L1 ) TORR RS L 180 B B B =
to COHayAg ”Ph@SPWPQrate was concentrat ed to give pale yellow
Anal. Caiidl for THH,, NS ALes.onal8, 7Che; Bined. 47y Faylded, 63r56sH) 7.83 Ng €0.36.

colum eluting with CH2d 2/ net hanol / NH 404 (10:1 :0. 2)

to give 73 ng (34%. of the title conpound as cl ear
EXAMPLEBE[2:0w oi | .

3-[4-({[(3.3-DIMETHYL-2-0X0-2.3-DIHYDRO-1H-INDOL-1-YL)CARBONYL]JAMINO}METHYL)-4-HYDR
OXYPIPERIDIN-1-YL]-2,2-DIMETHYLPROPANOIC ACID




M5 (ESI) mz: 318 (MtH)+. 1H- NMR (CDCI3) d: 8.95 (1 H,
brs), 8.25-8.16 (1 H m, 7.35-7.12 (3 H m,

w0 .2606/080240 (4 H m, 3.05-2.80 (4 H m, 1.75-eCTAB200&Q000519
H m, 1.44 (6 H, s). St®&p 3. Mthyl
3-r4-({f (3, 3-di met hyl - 2- oxo- 2, 3-di hvdro-1 Hi ndol -
-vOcarbonv pam no| net hyl ) - 4- hvdroxypl

|d| II 2, 2-di met hyl propanoate The title
@(pza’red according to the procedure
escrl tep 3 of Exanple 2 from

P (4- hydroxyplperldln 4-yl)met hyl ] - 3, 3-di net hyl -
oi ndol i ne-1 -carboxam de (step 2 of Exanple 12). Rf:

_ 0. 25 (am nopr op |-_SI4| i atl «J?rﬁé(tﬁ /etlh(yolmg el AL e nide

“D 1 -DENRZYRASNYOEX) piperidin:4-

Step 1

3he dite(dofrpdurat \&hsrmédaydd aZecmztlng @, iBe droheadﬂlre)dﬁcmbed frolstep @ of Example 1
from 3,3- T%Qﬁ@ﬁk’@gmyr@%mﬁw (Rdbdnsels, svin W’@trdl ?‘Il rMec/ Chem 1986, 29, 1832)

ropanol ¢ acid The

and 4-( ammn%hs@ph'?%v'@z%@m ?1@5%'%?“@1‘?@" &Skaéd §¥'E” d%é’é’lf’?‘i”bé%""i A% 1483)
MS (EShsi/2pod (mfH)Exanmpl e 2 from mst hyl

di_hydro-1 tf-i I
‘W (B tats Ry Pl #0] Hebrigh] BehZce i @ T, 5038 st 2 M. o)
3.45 (2 Hyd, peSparnalze-2A(sst(ep, ra) efeBxanpHemil 207 (M3, ) BS80H1.6 (2:H, #1.81.43 (6 H,
(MrH) +. 1H-NMR (CDCI3) d: 9.01 ( 1 H, br s), 8.20 (1
J81_Hz) I73371_5 3 H, 35((:)30X25(2H
- Q4 4 i -y H 5 ) (A 1 - 1

A45 (4 rﬁixtufé) 1 4% (6 I'N[S%enz'yl Zﬁyc(rﬁ(yblper&{)n4 B ropiial]ss,3- dlmethyl -2-

s k805 Lol 355 LS, b s o

20 wt. % P8 .0RIBBBEXANPIEYIHE! in methanol was stirred under Hg atmosphere for 20 h. The mixiure
was filterbd friMbuf fwrarp%d oS EXRE WREN it Qe h AN lth SfiltrdtNWEX- Eoricerit@ited/tey give pale

o ok HE A T ASLANE St g nerarontn

(10:1:0.2Metdvel 731ng (34%] <bf(ﬂt|@t|ﬂe chropary eaielparygliow oil.

MS ESDF}ﬁ,glg}@I(mgm\yl | pi peridin-1-yl)nmethyl | cycl ohexanecar boxy
late The ti1tle conmpound was prepared with the simla
"H-NMR (RGO &: Soolirt, bhs)t §ies- &,tfieﬂé H Mo f7. @x@‘rﬁo@é" 8) b%mc?s“r‘%(é"’ m), 305 2.80 (4

Step3 ethyl -({[63y3; d - ani 1t
peridin- 1QA| 24p- diﬁ\emipll‘dparmates) 3. 66 (3 H S) 2. 97 (2 H t,
ﬂneﬁtmé (cgﬁ'iklouné -wat p('&)a#éd 5a9<’|3_c|>zr81mg ’t%)'tllré p%c&%}e deéscfived (i St’éb 3% Example 2

from N-[ sz)ydrory%@arl@n ﬁ@nteml] ﬁ_|3 dllﬁlgthyég98(02'1%0%1h%rb0xémlde ](él’(ep 2 of Example
12).  1-{r4-({r(2' -oxospiro[cycl opentane-1 ,3 -indoll-1

Rf: 0.25 (al%r‘r!g{ %ﬁlc&é@r%%é@/&%%%é@hh)\” ) pi peridin-1 -

ohexanecar ate The title conpound
MS (EShag: $12 Héd with the S|n1lar met hod shown in the step

Step 4. 3-[ofExpimdtey-2Qx-p BrainyetohyH-indol-1-yl)carbonyllaminolmethyl)-4-hydroxypiperidin-

1. |]22]d !eg !{TI gterf ~hut oxycar bonyl ) am no] et hyl } pi peri di n-1-
ohexanecar boxyl ate (step 1 of Exanple
T3 title mrnpg&d)wqﬁpzepam;acgqmpg ojthe procedure described in step 4 of Example 2

from methyl 3-[4-({[(8,3-dimethyl-2-0x0-2,3-dihydro-1H-indol
-1-yl)carbonyl]lamino}methyl)piperidin-1-yl]-2,2-dimethylpropanoate (step 3 of Example 12).
MS (ESI) m/z: 418 (M+H)".

] “'a.

"H-NMR (CDCly) &: 9.01 (1 H, brs), 8.20 (1 H, d, J=8.1 Hz), 7.33-7.15 (3 H, m), 3.50-3.45 (2 H, m),
3.00-2.85 (4 H, m), 2.65-2.55 (2 H, m), 1.81-1.45 (4 H, m), 1.45 (6 H, ), 1.25 (6 H, s). Signals due to OH
and COzH were not observed.

HRMS (FAB) (M+H)* calcd for CazHgOsN; 418.2342, found 418.2356



IHNWR (CDCI3) d: 8.71 ( 1 H br s), 823 (1 H d,
J=9.0 Hz), 7.34-7.15 (3 H m, 3.66 (3 H s), 3.24 (2
w6l20d6/0902766. 0 Hz), 2.80-2.68 (2 H1 m), 2.44 (2PEI/I1B3006/000519

2.25-1.15 (25 H m. Steph 3.

1-([4-((r (2 -Oxospirorcycl opentane-1 ,3' -indoll-1

"(2'/-1)-yl)carbonyl |l am no) net hyl )piperidin-1 -ylineth

yl | cvcl ohexanecarboxylic acid The title conpound was
EXAMPLERSPared according to the procedure described in step

X |__3PE|(|?A(N LhkboL-1'2

RIDIN-1-YUIMEFNYL}CYCLOHEXANECARBOXYLIC ACID

- yfcar bonyl t m noJnet hyOpi peri di n-i-yfl met hyl Jcycl ohexa
0», ar bo ateé;tepZof Exanple 13). M5 (ESI) n z:

/ 160.4 OC IR (KBr) v : 3300, 2923,
2862, 17 600, 1552, 1469, 1346, 1265, 1222, 1143,
et 1 NI\/R(CDCIB) d: 880 (1 H br s), 821 (1

J=9.0 Hz), 7.32-7.13 (3 H m, 3.30 (2 H t,
316303(2H :
loxyearbonyl)apimnoimetndipipe

T‘h@tlt@%ﬁﬂ \'5@% WHlpr S&lrv\‘»ﬂﬁ%e shirk meﬁadi Q}ﬁbwnfno)’fne step 3 of Example 8 by

s o oA o e e R e | e P

Trans. 1,i19891 BRBJETRAZCOL - 5- YLACYCLOPENTYL1METHYL>PI PERI DI N- 4- YUM
MS (ESI) Eﬂ}%@bg\ﬁ’l@ qrC YCL(PEI\ITANE- 1.3 -1 NDCLE1-1 2

BOXAM DEStep 1. 'a- Q/cl t acet
HNMR (GG ECHA (1 05 b 385 8 551 EPBLE a1 TETQIPGLT (B H, b S-1 e, 2.4
(2 H, s), i1£6f&06rtld:§ly6|lwaﬂ(ﬂeebmd3ml4l mz)anc65d1 mmlH o8t er
Step 2. -0X0! - i

M@WQ&M%SM\B (12.3 g, 37.0 nmmol ) at anbi ent
tTRERERY @hripond WdteprépRsad] ith g sithilak thethowaisowndfi thesteg) 2fad Exabiple 10

from meth?Eﬂt [:(%Ptcbe t{c% b%ﬂ %%%Lmﬁ@ﬂ@ﬁ%ﬁiﬂg ﬁfﬁ%ﬁ]cy&[&e%?%carboxeslate (step

1,4-di oxane
1 of Exampl® 13nd concentrat ed under reduced pressure. The

MS(ES|)|'rﬁ,§LL{8§2I @agHel | was washed twice wth hexane to give

oo ] SRS DAL oL 2 B U o2 o

J=6.0 HZp60E4. GBI m), St 12 s), 228en5ya5-H, m).
Step 3. ‘?—'{[g-\efzfrf(b- Jx%sB|V<J[cvgllopén’tatn§t1r3a%9$neT @RS EdakSon@fhftholBétiNbiperidin-1-vilmeth
€%

o a stirred mxture of
lleyclohgxaneearbaxylie: 94id et r azol e- 5-acetic acid, ethyl ester
('EHtepe &r@douﬁd&rﬁ@b@péré@l acoding2CEE p(rdc:éd@e glesc@iBed)in step|4) of Example 2

from '43 gcetone g m) was added_bepgy bx&ﬁ?&[&;fé% diffarR Fndol]-1(2'H)
mm%g at ambi ent tenperature T e resul

-yijcarbomyfemincimeiad Piperidin-du Iaethovanterappoalr ez {§er @ ﬁk@%{%ﬂéb

MS ESI}JWieJteaf fduped pressure. The resulting residue was

16@ (gmat ographed on a columm of silica gel eluting with
m.p: 163 & %ne/ et hyl acetate (10:1) to give 2.95 g (27%in 2
IR (KBr)st 8908) 2988, 28h2, 17P8,1160% d h§fo 14A9; 138, 1388 122771743, 364 0m”

H NMRAMSE% its: 218? “(/Rb)(ﬁ%??] 14, d7J49’50 le??g@ (3 m§53lcz|o'3 22 1, J=6.0 Hz),

35
3.16-3.08 (&g-m), 8O (UH$), 3@5 -2.40 @2—! (n‘g 4.?7 3 26 (23 Hs @ F&?l naéfl%eptg)gOL H was not

observed- Be_nzyl a-cvcl opentyl - 2Ht et razol e- 5- acet al dehvde To

wat oSN P4 Bl R RIS Dare Fots: SToRgh 288
(2.92 g, 9.72

EXAMPLE 14:

2'-0XO0-N-[(1-{[1-(1H-TETRAZOL-5-YL)CYCLOPENTYL]METHYL}PIPERIDIN-4-YL)METHYLISPIROJ c

YCLOPENTANE-1.3"-INDOLE]-1'(2'H}-CARBOXAMIDE

iperidin-1-




mmol , step 2 of Exanple 14) in CH2ClI 2 (50 nlL) at -78

0C was added dii sobutyl al um nium hydride (1 .0 Min
woabwsmae7922. 5 ., 22.5 mmol ). The resul ti ng nNPETAB®O6/000519

was stirred at -78 C for56 h. To the m xture were

added 2 M aqueous HClI (50 nL) and saturated aqueous

NHACI (10 nml). The organic | ayer was separated, dried
oﬁg'li}er mgnesilsm sul fate, and concentrated under reduced

N Press e -Mesul ting residue was chromat ographed on
%ocol urm silica gel eluting with Hexane/ethyl

cetate (10:1) to give 862 ng (35% of the title
onpound. Ms (ESI) nfz: 257 (MtH)+. 1H NMR (CDCI 3) d
971(1H S)., 7.,50_7.39 5H m, 574 (2 H, s)

. t zgle -ac cac stele 6 (4 H m. Step 4.

Tofaetsf rfeBLﬁo}d’uon of 1 cyano1 cyclopentanecarboxyhc acid ethyl ester (6. 19 g, 37.0 mmol,

Bioorg. I\)lgb &l?‘ﬁnf 7P e@ﬁ 5% |nel)4 3@)@68' RNY Wag%tjgﬁd (bpl' BEEHSEH,) ;SnN;

a stlrred sol ution
(123 g, @J@eﬁmﬂl ataarﬁky%ﬂtotﬁ@ﬁ?rﬂuerHTthétrF%‘%‘EemB‘tUé%é‘(aﬁl f&@tﬁss‘aém 15 h and
concentrétS@deégredﬁcea%rémm’e R 10 radultifig Exiduoives dddedaind HCI in 1,4-dioxane (50

mL) and é@anEnt dérg‘le@%?é gegsdjr Y I'l'ﬁgwgiﬁg%%ﬂl r}%@%ﬁeé th d%]vglg hexane to give

crude prNaBHeuhecgﬂmos\pgur(dsa%z Ygllow @il.eWhipho RS e S5 et Sige jvghout further
punflcah&nl 03 g, 16.9 mmol). The resulting m xture was stirred

6 OC for 13 h and c ntr.at ed under reduced
Step 2. 2. a,cxclopentvLRHtegaqu 8 %@?—@@gﬂ@?—é added sat ur at ed

Tawﬂbtﬁmb@im& c&)rﬁldpe(ﬁltﬂéﬁe&ole'ﬁh&:ema@ahetbylIeaiyeetstenas)f Example 14) and
KoCOs (&eaogrébt grr‘n g t(9n\ée(r2 éle{H&e?j%efné\ir%ronﬂM 84 mL, 40.7 mmol) at

conCent er re UCG ressure he resu

ambient jiegRRleERle \A/aTé‘edﬁ$Ltb‘f?fat'6'§j‘iuéﬁpWé?j SiTdeat S Pt 8 e 6ag°§€ifated under
reducedj?e@&dr@gfﬂhfb trébufﬁﬁg(?é%&j/uetv&a)ﬂchﬁa@r&to@ta@hécﬂ.bri)a cbﬁ)xrrgul;é&zh?\:; |%elgzglptmg with
tit N
APt b Fg v s ERRYLE oo et oBlyony™p (1

MS ( ESI)4m/6730(11M14-H) brot), 2.88 (2 H nm, 2.66 (2 H br s),

"H NMR ﬁl‘ﬁcﬁ 62 4'5'.7?5%5 H4|§?§Z%iF hlh%) . 17 ( %E'g(?gjtﬁ Thf)"l 55 %73§?4 i 2m) 1.88-1.56

(4 H, m)ri12 QHZBJ(=711W> m, 0.94 (2 H m. Step 5. ({1
Step 3. ZBekr{i-d-abgahtyi-2ihdualdid g AbatBigaey cl opent yl | pi peri di n- 4-

e B bbb gt yon e oz o
mmol, stBp P erHxeinple 44)ih ERBEINGD [t patbasel wag dd6ed diggpb@yl@dmimivpi hydride (1.0 Min
toluene, % E&L 40k mF?S?anLJ% r&sﬁtg&ﬁ%hﬂr@ggg Sldbq bp 75“% RaB@l fdfle mixture were

the m xture was
acded 2 AbFfERHSHE &0 g agfl gaupier Paveous NHLEHD Tl | TGRS faver wos

separate@hdr@%t'é?gﬁ p&Rch UFaR, &l condenbdtedindec@dgeb pedsedre.n drhairésolting

residue \e/:as Shcim%%tra?p ?cﬁor{ Ncl:_tl% lF]- e o os(l %g%elf 8MQ'1§J]‘)/ htel—gér)@rlle\/fﬁv%%véeéﬂ?p 8 ) to give
862 mg (BEPoNNRNY (BCPBpoud7. 50- 7. 25 (5H m, 5. 73 (2 H s),
MS (ESIfZZm@72£(72(M|ﬂ-I +S) 2 60- 2. 40 (4 H mM, 2.35-2.16 (2 H m,

UZ

hexane/

4 nl 75-1 .34 (6 H, rg 1.20-0. 85
HNMR((QIPpIa 9.7 3)67 57 3p (3H- V.74 (2 1, 5), 245-2.18 (4H, m), 1.85-1.66 (4 H, m).
Step 4. 1423 BRNAVD A2 bbrkQlckraZon) 22ydbetiyfh aHaies- ipzinthite

A T T T A————

step 3 VaSExhaparidyl adcdorehung (ppetidiedpreteteartmmites driltbeg BB2 mmol) in

tetrahydaqﬂt (%O(?@ ({10%% j\l FH{UTCPaCZHg (3.52 ? 16.6 mmol) and alcetlciacig r(1I .03g, 16.9
ol Rt SR TR RS SR 8 SO B 15 819 SR80 el sl prossure.  To
the stlrrétESééldué'f weére dafBed Mudd)ated AdliebRNaBDOL 3nd ACHL0B6 (Thd okfaniorlayer was

separatezd)2 dFFd yer(r%a]gfﬁln{g Eﬂa’f? a%d’_l%é(:eﬁ?rﬂé uZ%éIrSrsé fhl'_[frégs re5 'Fh% resulting

residue @a%a:w@namgrqpl’lecﬂ-pn m:olurgn Qf@mga qelcqungqvnhlﬂexa efhyl qcef,a@ ((lla)to give 1.19
H m, 1.70-0.90 (14 H, m.



Step 7. 2'-Oxo- L/-r(1 -(H
-(2/-/-tetrazol -5-yl)cvcl opentyl | met hyl | pi peri di n-4-yl
wg)rmmmymwspl ro[ cycl opentane-1 .3 -indolel-1 PCT/IB2006/000519
"(2' H)-carboxam de A mi>x3ure of

L/-[(1-{[21-(2-benzyl -2Wtetrazol -5-yl)cycl opentyl ] neth
I

}
g (79%) Oéth%tiqcemﬁomdw Yret hyl ] - 2' - oxospi ro[ cycl opent ane-1, 3' -i
MS (ESI) maohsy (W‘H&*Z - car boxami de (120 ng, 0.21 mmol, step 6

1 of Exa e 14) an | 1 adi um hydr oxi
v o EBE o o SIS, 40 DY, s 30,115,698 ) 200 2
H, m), 223(zmrrﬁ)d1 bopr B ), wadeH, M, 1asrpsh et m) 1ﬂ3é9ms¢tu37e(2wam) 1.23 (1 H,
og4(£ ﬁ,lgred through a pad of Celite, and washed with
nol and the flltrate vvas concentrated to give a
e42-BengyiaH-tgizazolh-y) Sl RAECEWRERAT ogr aphed
AN a lextmrm of %f I ica t@ﬁbutﬁ| utl N1 -(@-RiveiyREla268)E2-bywtvpéntylethyl)

piperidin- %’I?@é%y&gﬂ%ﬁe}{ﬁ.ﬂ g(g) mggo él? rgr@ol Il QPE){alnhleel 4{:%%%“/” ﬁcﬁﬁ nféthanol (10

d was Piara
mL) was sitretl &réy theh€arie, ansidhe aibftee weg cweviratqdrtatgfve ey ‘ij'r vEhezigsidue was

chromato I(eZi?or@a c%fun{nrbesmdatgbﬂahﬁmgﬂlﬁhl oe,@gmathsol/Nig,co(12d 0.1y give 115 mg

), I ge @ @ KBr) v : 3417, 2958, 1732,
(quant.) 0 $8§'9T§IP§““"1%§ ar yeyew soldh 61~ 769 cnt1 1H NMVR (CDOI 3

)
'H NMR (D81;8L7.60-755 (5, 8)) 5.78(232. s, 267HR Hdls), 36®2.80 (zh), m), 2.35-2.16 (2 H, m),
. A (2Hm)316305(2
2.05-1.78 471%% éiz(g'js—ll 12%o4é)s§H2rZ s o H, |
Step 6. N-[(t4{142-Ba 'l 1K ek A nis Dy o noln- -yi) -2 1OXQS]
ntane13nmﬁolab|32m‘@iboxémﬂb pal ed, for C26H35N702 LO H20 C,

?é glalf COMKﬂgaési)'é\épaﬂe% azgordlﬁé) W‘tqe plgceo@?e Meriddd i st§(§6 oNexample 1

5.

from ({1-[1 (2 beszmlfQé'l EiragorEey Sysrenivimeyidinag-viestyNamise (fesi el RS 14)-
MS (ESI) G WEARBONYUAM NOTMETH

'HAMR (ED ”%{5?%5’%% BB o2 AT 1Y PN 3TNy P 7 b S 2 e

J= 60Hz)A2$I7|2H&d 1HA244 @ Foim) 121 (4 H, m), 210176 (1OH m) 170090 (14H m).

( 1993 351),

¥ e (2n, O 032 nol) and 18-crown-6 (925
My, 3.5 mrmie) in L/of L/ - di md[(y{[1F(@tbreayl-2Fétefrasl-aiy) gyclgpentylimethyl}
piperidin- éryg%teﬁ\gl? E%&&éﬁﬂ&cwoﬁ&tﬁﬂé Pzh %Iegq-g&% cgﬁboganQ&? 18® g, ®2Pnmol, step

MRS ne reat%thmmL was
6 of Exarpls e8¢ qEISdUT P VATEHI=20 PGTA WeThalsa & PPz FErpps
stirred fov\8$ wu&nhedospierad dinkintixtuefwasditesd thidugh agae gU@eIlteayeql washed with

methanoy\%nd e%t r ﬁﬁetltg dwé(gl tcgnc%htﬁétgé/ ltgt Q‘% a( %@almcaloﬁes%) oil. Th eF‘he reS|due was

ter and brine,

chvomatapiapes s BB HUEI% AT EHRA o (B Jo UM TS (€0%) of the
title comb&ﬁidddéea Wage §450.0 Nt Q@lid A Gritdratedl vﬂtﬁl ditiyh acdtais’hdxaaa age lcollected by

f'“raﬂon Q/Vg ég@z\%gk gg@%ﬁ‘tle?gﬁé&‘i@/??e co %ungoatsomll K 1T—I?NI\/R

MS ( ESIX!@DGB)MdH)7 67 (1 H dd. J=8 3 29 tz). 7.59 (1 H
IR ( KBr)?dMﬁJ'Z%SQWg’Z 47&?)548%14?& 28391164, o cA)', 3.66 (3 H, s),

MR G R 51 B e B0 AN G411 R oL 4G A2TA2 H )
3.16-3. ommtluﬁez a%- 2m3(2hylm 3.00-1.65 (21 H, m), 1.58-1.41 (2 H, m). Asignal due to

n|trophenyl) 2-met hyl propanoate (2.53 g,

tetrazo‘%"&ﬁ)n% Ser gje 1 of Exanple 15) and iron powder (2.34
Anal. Catpd. 1O OAR: S, ) Ohizcn@e(ﬁ @1; &6V 82809478 Foupgi & §2.99;Hed-3A¢N. 19.40.

100 OC for 5.5 h. The reaction m xture was rinsed with

nmet hanol and it was filtered through a pad of Celite.
EXAMPHE®5:f | | trate was concentrated. It was added water and

1-{[4 ({[(gm.tmmﬁs)y:mdn Y L-IVOX 0 3-DEHMIIRD -NHND @it- YL ) CARBGN VL AMINOIMETH
YL)PIPEE A : ; §m§§mg with brine,

C v st rated. The
resi due was




chr omat ogr aphed on a colum of silica gel eluting wth

et hyl acetate/hexane (1 :6 to 1:4) to give 1.67 ¢
w0a0ijosaX7ot he title conpound as a white solid. PvBEIEI86/)00519

mz: 180 (M+H) +, 178 (M8&) . 1H-NWR (CDCI3) d: 7.84 (

1 H, br s) 712(1 H dd, J=8.1, 5.3 Hz), 6.73 ( 1 H,

ddd, J=9. 2, : 2.4 Hz), 6.65 ( 1 H dd, J=8.8, 2.4

djz)H 6 H . Step 3.
Ng- (r ro 3, 3-di net hyl - 2- oxo- 2. 3-di hvdro-1
F i ndoI caDHonvHarmi nol net hyl ) pi peri di n- 1
- yHOret hyl I cycl obut anecar boxylic acid The title

C ound was prepared according to the procedure
escrlbed in step 6 of Exanple 1 from

drflore-2itipp has b imeihvipronanealeyr o- 2H- i ndol - 2- one
A%ﬁm rix@fe AU @-fLbrb- mwbphenyl)acetate 3.0 g, 0.014 mol, Qualiich, George J

|
. SHoble L P Sk ST PSRy 8
N,N- dlmetﬁxmnpareldEVS (S} \r(agg;pgteqi,pgtlom\glge (vm_plﬂiH “ 28ng F9 2 gl 69 dispersion in
mineral 01!2 Bt 6 kBr )Th\én them%n A3, wal édesd at @ddm terhpdrdturelidrdm. 1385 quenched

by additiop oawatpr c}\Ije_ %ngOI'szlilyer gaf)%xrn(aiteg'w]ﬂa 8 '\w &gﬂg& % %5 hyaréanlc layer

was washéd Wih (Natbr &hd tolide, diieBov2r sagliun g4jfate agd gzpcgmgmd(m vacyp. 6 residue was

chromatoé[aﬁ d(g'u ycolﬁmm of]snéa %el"e'mtlng antﬂ-@th?l d3Btafethekhneh:20 20 ¥ $ t()%lve 252 g
. S 2.44-2.24 (3 H, m,
SA)OfTe@tbe%%"HqU"QﬁSO"i 82 1 .65 ( 1 H n) 1.54-1 42 (2 H,

"H-NMR (@0013}647267(@ i-Hdd %,l.s 34 SHgNAb dUe di-BORb Wag 71307.29 (1 H, m), 3.66 (3
H 8 1. bser ved. An Cal cd. for C23H3ON3O4F 0.7 HO C,
s), 66526'203 H 7. 13 N 9.46. Found: C, 61.85 H 7.14: N,

Step 2. 6F\Liddb-3 ExieRivE1 . 3@ihydrp-2H-imdok-ZEP#ORO- S. a- DI METHYL -

- A | o
ﬁ%g&%ﬂf ﬁeW@Q%I@S )&ﬂ%ﬁ &”Wb@%ﬁ% %a- .40 mol, step 1 of
Example 35§ M (QIQ@CWIdQIdﬂéél 3, 304 mel} ipyacetn qp)gb(,ag ™) yes §ifred-ai 100 °C for 5.5 h.

The reacHFn' e vJas rnEeatita GrtHahaha 8 vaetikkvddahieagH a pad of Celite.  The filirate was
e TR B b SRS GFRE A, o

The orgalicdaypt waslwdshednwith brine, dried over sodium sulfate and concentrated The residue was

' chromatog;rgplhé'@ be a?boiﬁng'df‘%ﬁléb)’ée'l élut-longd\lvmyétﬁﬂ'agétbtblhdﬂne 2t:6fe1:4ploegve 1.67 ¢

(89%) Of@qtﬁlef%fﬁ?%ﬁéfﬁ BES B‘grl di n-1-yl ] propanoate (step 2 in
MS (ESIExanHoaMLay’, 17|vw(r55|) mz: 420 (MiH) + 1H NVR (CDC 3)

‘e fenga 17 i P51 6 g0 gyt 58 gy S s frelpn 2. v, o0
(1H, dd,4-8.6, Z2Hp, 148 (6 s14. 3, 7.2 Hz), 3.29 (2 H, t, J=6.2
Step 3. W@t({f((% Fs?&r@%%%@ nQé'%h\)F‘E !'(@ 23%:h@@ro(131 1Hlsiol-t1 vl)caIbo%vl@rThﬁc)}methvl)plperldm 1

3(2H m, 1.82-1
u@@%ﬂﬁ%ﬁ@'meth' g Xyl 1 28(2H m, 1.42 (6 H, s), 1.27

(Thehitle tompalmd 4as8 pdelpéred Acceidinyad tmmoctedure;}elembeqqloptep 6 of Example 1
from gplﬁ%\(é I%é{gﬁg 32d|hy§ro -2 H- mdol 2 one 5. ((s)t)?% 2 o Example 15) and
1-{[4- (arrﬁmqmqtrné)glperpm vwwgwplngﬁqeﬁal)bﬁ:@ﬂlﬁwl? 6 nkpél?yllbaﬁ%?nisu?fonate {step 3 of
Exampleyh! propanoi ¢ acid The title conpound was prepared

or L0 the procedure described in step 4 of
MS ES'&‘M&&% rom et hyl P

m.p.: 1932¢.4- ({[ (6-f | uor o- 3, 3-di net hyl - 2- oxo- 2, 3-di hydro-1 H
IR (KBr) v: 3300, 2934, 1740, 1605, 1547, 1477, 1385, 1352, 1304, 1236, 1151 cm™,

"H-NMR (CDCls) &: 8.71 (1 H, 1, J=5.9 Hz), 8.03 (1 H, dd, J=10.2, 2.5 Hz), 7.15 (1 H, dd, J=8.2, 5.4 Hz),
6.94-6.84 (1 H, m), 3.31 (2 H, 1, J=5.9 Hz), 3.13-3.00 (2 H, m), 2.78 (2 H, s), 2.61-2.44 (2 H, m), 2.44-2.24
(8 H, m), 2.01-&.80 (5 H, m), 1.82-1.65 (1 H, m), 1.564-1.42 (2 H, m), 1.42 (6 H, s). A signal due to CO,H
was not observed.



- i ndol -

-yl ) carbonyl ] am no} net hyl ) pi peri di n-1-yl ] propanoat e
woOmpoi27ef Exanple 16). M5 (ESI) m z: 392 ( M+PETAB20h6200519

(KBr) v : 3317, 2972, 29, 1728, 1603, 1545, 1493,

1385, 1354 1304 1273 1155, 1111, 1072 cm 1. 1H- NVR

oot e B i B b g S OB et kel Fifafin. 006
dt, J=8.5, 2.5 Hz), 3.23 (2 H, t . J=6.3 Hz),

g5312(2H m, 2.79 (2 H, ,Jest) 2.53 (2
EXAMPL ‘Ig ,J63HZ H

o -

3 .,9 A“\‘ LA
YL PlpEphblNS-) yuﬁnn@ |chla;mto C02H vvas not observed HRI\/S
niz cal cd for C20H27FN3O4 ([ M+H] +) 392. 1986,
93 OEXAI\/PLE 17: S-r

DI METHYL- a- OXO- a. S- DI HYDRO- | H- | NDCL- i -
IAM WETH

PERI DI N-1-YL1-2, 2-DI METHYLPROPANO C ACI DSt ep 1.

Mﬂgmdnm@ 1 car boxyl at e The ti tI e conpound was prepared
QFI&fP(reQ:'on Jn@ v&a@%ré@él‘ég BEUbF 16 Belprdr@burk Besttivdd iBste 6 of Example 1

rom &-g1e7] G A BB HL AU 300 5B BT SR I (st ep
3-[4- (amlﬁommﬂimamnilrm -§ifpropanehie @tep 2k Exdmple 10).

t hyl ) pi peri di ne-1-car boxyl ate. 1H NI\/R
MSESI?%ECIWQJB869 1 H t, J=5.5 Hz) 804;d
HNMR(DB_[ID;)QBGZ(ALH—IE)S 87051(5!-(dqld1=1102j@6hy&),g‘31(15| pE',j? 54HZ)693684

(1 H, m), (71 9% A; &31%:(14% '7'2 3.8 (2414083 rﬁzi dbe-01¥6 (o, 3 Br24 H( § J=7.5 Hz),
SR W 8 N YR oA o R D
t, J=14.3 6tz A&fgﬂal&u@icdcmhyétoﬁsmed

Step 2. H4 (Iq[% LRESh g'SrH‘rﬂetKvl Beh B3 3)dilidRL 1 Hifiad-1:yP edrBas Ahifm e @) piperidin-1-

COMpound was prepared according to the procedure
ﬂmmsiﬁgbed in step 2 of Exanple 2 fromferf-butyl

Arhé tilld &rrﬁdoulﬁrr WwasSprapatédraichiding 2o e @R e@irel Désgdpenl-in stiep 4 of Example 2

-| ndol
3-[4-( 6-ﬂuoro 3,3- dlme’th I-2-0x0-2,3-dihydro-1H
car bonylﬁ gm no} net h y g? ne- 1- car OX%J) ate

indott- e b ROP RN y‘ﬁwquresﬁe)etﬁa g of @@mptew@
MSESI)lrhl'zNMQ MEDEI 3) d: 8.68 (1 H br s), 8.05 ( 1 H dd,

IR (KBr) ¥ 39387 é_"‘aé% ?iﬂ)mam‘l 60133 %% FQSS]%’B? 13§4 é?»gl? 15;(4_'%%552}511 18%2 cm’”

"H- NMR(éb ) 51.72 @-H6Br £)28.b8 AtH, dd 9420.2,.2.5H3, Hm) (1 Hl dB=4.568564 KB, 8.89 (1 H,
dt, J= 85l\?ei3 )lwsélﬁﬁessr?z 3 b53%0%0 Bmf, 2.7 Dk u-8'53), 3:53 (2 H, t, J=6.3 Hz),

2.38-2.28(2rH, {)( 1.9%1 B (Ro,on)31.90-87 At hyn). REGXE5 12 13-k h@ifedd, B)-  Asignal due
to coau'\?#aé RStQbsekyedy Dear bonvpani no) net hyl ) pi pe

e A SR e, oo

step 3 of Exanple 2 from 6- fluoro 3, 3-di net hyl - 2- oxo-

EXAMPILE §4:Pi peri din-4- yI met hyI )indoline-1 -carboxam de (step
e BTk A5 S5l ol bbb

YL)PIPE&IIﬁN? ]-z@-nmgnmmoaduom:scm, 5.5 Hz), 6.92- 6. 83 (1
366(3Hs)325(2Ht,J63Hz)
2083 2.47 (2 H, s) 2.16 (2 H, dt,
G(C:E\z' (%71-1 56 (2 H m 1.56-1 .44 (1
\@75912 gy, 1.36-1 22(2,nj,115(6H
({[(6-Fluoro-3, 3-di met hyl - 2- oxo- 2. 3-di hvdro-1

Hindol -1 -yl)carbonyl | am no| net hyl ) pi peridin-1 -

from




yl'1-2,2-di met hyl propanoic acid The title conpound was
prepared according to the procedure described in step

wa 20d6/0Bscaopl e 2 from net hyl PCT/IB2006/000519
3-[ 4- ({[(6-f| uor o- 3, 3- di @@t hyl - 2- oxo- 2, 3-di hydro-1
/-/-indol -

tyl )clar bon I] amno} qet hyIX) pi pI‘I dl_ -_;L I ]_- 2, %6d ]

idinot Bkl ) M z: 420 (MEH)+ . IR (KBr) v - 3310 2974,

Tﬁggﬂ% co%%é%’d %lr:‘e'pa Eéﬁﬁ\?@?%&lpﬁ}%%d%&ég& |be'0319 gIeP 33%7 §xample 1
from 6-flugpeogs, lemzzyhyl 73-giydro- gHﬂldob%one\](_tfg 2¢f E)gan‘(pl andﬁeg@ut(yl
ammor’ﬁ'ethﬂ}&peﬂdﬁ?e—ﬁcar?o)&afdz% 7. 03 ( 1 H ddd, 2J88 4, 8 3
e s e o o G o3 e e g Mg 55 v
6.92-6.8 @Dmi, 42415163 (@ Him).34-4.28@ H,6n)H2.782.60 {2 12.8n)1 1.80-1(62 (3H, m), 1.46 (9

H, 8%142565'&8\)/ gzg( Oﬂ?"ﬂf‘& A si gnal due to CO2JH was not

for C22H30FN304 C 62 99; H,
Step 2. 6FIuRio-3,3-Nimethgl-2oxo-Fn r, |d|n -ylrp

e 8 (%mwpﬂdﬁva% e ar@;&%@@o%ﬂoﬁ\ﬁﬁﬁd&be\%n Is/téfl)' E&)f Example 2
rom tort iy RIS T e P A L 1

-indol-1 yﬂ)eatrber&}ﬂnyrhq‘}metb(/lrpqp@ndIhermicerb&y@iaj(smﬂh?j/ExeﬂzﬂFﬂﬁ(ti)Z, 3-di hvd
MS ESl)rrF?z]s25"( ﬂ@ -vDcar bonyl | am noj net hvDpi per
o(— 1y||acetateAsqut|on of

"h- NMR&;EICIIGI)Iér&;@831Bkmmwni—gd@ﬂeiw 2.4 Hz), 7.15 (1 H, dd, J=8.3, 5.5 Hz), 6.93-6.83

(1 H, m ls’zg(EHgteHiecb B2)43 ¥4-5088 IB’III) ﬂ@é fzﬂﬁ?dr Jooap Bexanisde 45280, m) 1.42
, step2|n e 17) andtrlethylamne

(6H,s), ﬁ‘iﬂﬁ@“d“sz mml) in tetrahydrofuran (3 nl_) was

Step 3. Blkihglr 21-(606- i<2- G - abonyllaminoimethyl)pipe

ridin-1 leégran”en@ fofndadel1 ML, & .75 I A‘ ) The r eact |on m xture
ed_at roomteng)er ature % " ?E ample 2
Tonttarcampolind WesP PRIV RcHePoBadnS PfP%ﬁthgﬂ ﬁ?fI?s I"erpr?L" xamp

from 6-flGbrd-2,3nmEtyl-20gb- Nepiperlaint: A4+ mbthyl finpaiiret BtabqxaBidel(sterg dfExample 17).

| +solut|on was stirred at roomtenperature
MS (ESI)grggr%gﬂéﬁt The resulting solution was added sat.
"H-NMR $C0IC ) 31 mem(an—bommos (1tH, weks)=eX ¢ r2afciz o7 . Wt ¢11H, dt.heB.3, 5.5 Hz), 6.92-6.83
(1 H, m)af?é‘é @tl-Faf, B-%, §263ﬁ €, 8§ Q'fHPrIIf@@f?‘(@ﬁ é’)@%e(ﬂ HAEE Be11.6, 2.0

ver sodi msu a e and concentrate he

Hz), 17%5@ @b "I/I/déﬁélfﬂ%i‘rﬁ't B3 s> Dn'-86-E6F (Fih B 115 6 H.5).
Step 4. am [P FIQEY-3;35dirn &t @-268do-2ed-dilliidrog 1 AMntibl- 1eIﬂIbaIrbonVIIammo}methvl)plperidin-1-

I]22d| %tlaglel hexane (1:10 to 1:6) to give 203 ny (74% of

ound. M5 (ESI) mz: 434 (MtH) + NIVR
Trente ggmqpunq;wwpreg_areqi aqcording igthe pt}qgeduregdee‘gnb@g thepdﬁof Example 2
fromme§1|104 25I—Iz) 7.14 (1 H, dd, J=8.3, 5.6 Hz), 6.87

3-[4- {[(63 Uf[f S(g%lme%g 0)@ %iglay}/_%%’mgndéﬁ %au’é&n;&]gml é}'n&ﬂ-ﬁ/l Hagrrdm 1-yl]-2,2-di

methylpr@pdribat®, st@%of@()amplﬁ 18D- 1 69 (2 H m, 1.54-1 .33 (3H,
mp13,146(9Hs)142(6Hs) Step 2.

L:n %%9(6 Fuor033d|rrethyl 2-0x0- 2, 3-di hvdro-1
MS (ESlm{z, MIH yl ) carbonyl | am no| met hyl ) pi peridin-1 -yl
IR (KBr) &CMIBC&Q&@I@%\WBG(UG(DBﬂMS 497t 14391 1850, 1302, 1275, 1231, 1153 cm’

renrgpIBD) e § Olé@i#ﬁbﬂﬁ] T ﬁ%}Jﬁg‘I %;?16) *ﬂ% L5 B 09, 105,58

7.03 (1 H,yldfi,acet @ % 26204 30y, (2 6, ¥é-amitd), 2.$t-280 (2 H)in ) B Hes)1824-2.12 (2 H,
m), 167?In§6 (%H Fn\l}vgg{)g?flgﬁ Iélgmgﬁlsgéé I]'Iosg I“ze 1. 1o é&-l lC)G b'IJI W%@nal due to

t'enperat ure over n| ght

CO,H was not observed.
Anal. Calcd. for CpoHaoFNsO4: C, 62.99; H, 7.21; N, 10.02. Found: C, 62.66; H, 7.27; N, 9.90.



The resulting solution was neutralized by addition of
sodi um bi carbonate (116 ng) and it was concentr at ed.
woherothee79 ed product was di ssolved with PCT/IB2006/000519
CH2Cl 2/ met hanol =8/ 1 sol w81 on and filtrated. The
filtrate was concentrated. The residue was
chr omat ogr aphed on preparative TLC eluting with
EXAMPLEdBhanol / di chl oronet hane (1:7) to give 115 ng (66% as

4-({[(6-FVWIORG-3 mmnEIVBv BN O-1232DIHYDRO- M HIDO L-1-RLIGHREBONY L]JAMINOIMETHY
LYPIPERI {)YL_ 1732, 1686, 1638, 1543, 1497, 1408,
1205, 1130 cm1 . 1H NWR (CDCl 3) d:

t, J 59 Hz), 7.96 (1 H, dd, J=10.3, 2.4
N? 11m?1|é J=8.5, 5.6 Hz), 6.83 (1 H, dt,

75 3.54 (3 H br), 3.37-3.23 (2 H,

F
02 90-2 4(2H br), 2.55-1 .53 (6 H, br), 1.38
H s). A signal due to CO2H vvas not observed HRVS
('ESI) n12 cal cd for Cl9H25FN3O4 MH—A] +) 378. 1829,
Step 1. tertyButd43H(5-ug 3-gixaiiagl-2=0x0m2 s-dlhydro 1 H-indol-1 vl)carbonvl]ammo}methvl)mper

idin-1- ,acggtgmos S- DI METHYL- a- OXO-a. S- DI HYDRO-i / f | NDQOL- i -
mRE I\lqgll;T PI PERI
Ado ’ng} 8 %or(f dH rg%li\ymz 0éo r[}@{)lﬁerldlrb4 (Imeth&@;{m e dldﬁ@?ar%de (200

mg, 0.63 mwidp stepamdacaepréh ) arldﬁm%hydﬁﬁnli!ﬁ)(@‘rf’dih/\ﬁ§2 pep mte?ﬂahydrofuran (3 mL) was
stirred at @G’@oﬁ Waé‘ QIOJVIQ aﬁﬁk%i RHBEH O RoAREE { 1bﬁ L, |Cﬂ7§rhl$\§l) 3 the reaction mixture
fromfert- b ty ztl y anl I}lh/F%1 L
was shrrecj@b@og)te@pergtugagorz’s an ) %1[;)[9 I was f& ( Edﬁd tlr’ﬁ mine (17
0.12 mmbl) dahd( ritdutyls promba@fiaté 618, uLs)O 128tngpl 2. The rsplu@m yis 'stirred at room
temperata'e Qéerﬁ%rgnoﬁ{ep&ruhl% QoIJnoH wls gddE@tsQTY g&ﬁ%&&?@nﬁte-rhﬁwbé &lt@cted with

repared accordin

ethy acelgaa H0] Bed & T8¢ S{9ani Gags A eshes Shots Sy Bre RSE A Yy sodium suifete and
concentridedTetThy tesidud Wasoohepigayrapthiea ol a wol)rpm ofpaamwatoeyl(sgrp@pel tlutifig with ethyl

acetate/hﬁxa%ng %q) étow %M@n%;‘{g%kgaf tl% tltl%d Qé’m;%u&ﬁ ( 24'; (g) H

MS (EShgy/z: 484 0+H)6 H1 s). Step 3. ferf- Butyl ,
"H-NMR %}6@"@ %af?"?sf‘@rlﬂ hybhmz«)emﬂ i1, ; Jd1b 22, Bfﬁtzhylmr(pﬂaa@aws 5.6 Hz),

6.7 1 lolTaPE Hba0b 1D 37 EHOEs 5 G B RP L1 Ry B 10 2 i I

2.3 Hz), ‘f@(ﬂls@(ﬁl—Wm 1.54-1.33 (3H, m), 1.46 (9 H, s) 1.42 (6 H, s).
<t %oy dro TRLRNG- P! %%ﬂﬁ%%l%%éﬁ%lﬁigeridin#-yl]

?-Md 307296(2Hn),256(2HdJ59Hz),
2 25-2b@uré2 Hl an), 1. BR-blity65 (3[4—(,{[(64f)uor013 #8in(ethyp-08)-2,3-dihydro

AH- 'ndot}\k}%&a{%}?yﬁ%"ﬂ@ r ey ai’))'pl%%]hdgh 1 )gl]%?é_lélt? 'T)éJO r§ QTFL%P s‘ie? 1N§’2Example 18)

and triflubigesatic 3¢iG {18 mbt hyd mzlol))ﬂbcﬁg%-(dlnﬂ-\) M/P%StIFGF’I-aF FPQE) terpperature overnight.
The resuTtM@@hﬁtBﬁ Wés ﬁ’éﬂ’aﬂz@ﬁ AR bR ior fRifuhtbidirbnate (116 mg) and it was concentrated.

B S e R

concentribednpl eTie f regitué- Maaor@wwaogiawf@dhyqn 1preparat|ve TLC eluting with
methano]yéict% @%Qﬁﬁ%e% 710 lgRNE 9 5 Ay Wees) 8 Whie i Exanpl e 15) and

MS ( ESI)Zm{Z437@éMT"H)OTT’et hyl ) pi peri di n- 1-yl ] - 2- net hyl pr opanoat e

IR (KBr) 54385, z’ésnfzsﬁxamﬁ %859)6381\/1854(3[58197 1708, 13846 2 275V Bl)4+ 1205, 1130 cm™
1H NVMR (CDCl 3) d: 8. 65

"H- -NMR JEBEL:): 859 & y:l;zt)J =59 Hiz), (gg (1 %J Uﬁszé‘ l-?zg 7&11,_9)14 dgd 5, 5.6 Hz),
6.83 (1 H, dilJJEﬂss @%Hzoz} | 28563542351, big)3.3733. 2;23 22(|‘E| b, n2) .90- zlszg(gaﬁlﬁg ?%531 53 (6H,br),
1.38 (6 'I—ﬁl sngfalij% "&%@w s%o%gofgrv%% s) | 45-1 .25 (2 H

HRMS (E§1) mﬂzcgmd (o@CHH25§N304 (IM-+HT") 378. 1829 found a7s. 1816.

EXAMPLE 19.



Step 5.
2-f4-((r(6-Fl uoro-3, 3-di net hyl - 2- oxo- 2, 3-di hvdro-1
woeRkbwste0274 - vpcar bonv pam nol et hvDpi peri di n- 1P€T/1B2006/000519
yl I -2-met hyl propanoi ¢ ach?l The title conpound was
prepared according to the procedure described in step

3-DIRLYY Y CARBONYLIAMINOIMETH

LPIPEF!IBIIN ndn -2- MET ¥ Bm ' no} met hyI ) p| peridin-1
-yI - et hyI propanoate (step 4 of Exanple 19). mp.:

» 3271, 2934, 1736, 1632, 1560,
H1302 1231, 1151 cm 1. MS (ESI)

3 406 " 1H-NMVR (DMBO) d: 8.59 ( 1 H, t, 1=6.0
783(1H dd, J=10.7, 2.5 Hz), 7.47 ( 1 H dd,
'3, 5.8 Hz), 704( 1 H ddd, J=9.4, 8.3, 2.5 Hz).
_ L

. 3,
2 85-1 65 ( 3

) C ! . . (1
(I' ee fyle @)npoq_ndz\gas @Eepp{ed ggcor ANGp Wrocdzglge pgsc@gﬁlm@tgo l?l 8{ Example 1
from tert-BlRGSLM&RyIfdMate. Cal cd. for C2 1H28FN3O4 - 0. 2H2O C,

"H-NMR %’peﬁs M{%l—baﬁ A5 240 (A0WNG1 452019%), 485 ¢k, §- 900 N

&l QDAOEN THYL- 2- OXO- 2. 3- DI HY
Hﬂ%vaa %m@%@% |’[MrM:e_<HlT% B4 bl iRkl koY Ekample 1

/\

from tert EV‘ty'@e’H%tBX)12 01‘%’1“’(3“‘??% gb%?%&frﬁgﬁgﬁt% RSHETRSI%4- £ 1 uor opi
"H-NMR pmclglsfmgsﬁe m Q{etl-urma 66-2.45 (3 H, m), 2.00-1.75 (4 H, m), 1.47 (OH,9), 1.27 (6 H, ).
45§

Step 3. rerBRAS2 grgg{el d| ne (J. Med.
ol )

and
dine tide ¢mtmuryi wagipEepeIse Rasaadioghe @Oceﬁgreeewa?q inSiq 5 of Example 1

from ter-BBNAQAyarioBReiitin-1-Was-nstryipi@@nsdte (sGp df Exgregiatayr e for

MS ESI15/ _%R@ﬁjgencent rated in vacuo. The resulting residue
MEg )(ogr aphed on a colum of silica gel eluting

"H-NMR (@D ¢l;) hekem2 o2 n) aa;@(aﬁed(drsektz) 2t25-2gfidweHamp 2-8g 1@@9%4 m), 1.46

(9H, s), b7 é‘l@ fdosy, ‘FCP(@PP aP&Ue% Nﬂ Wer@inbt ob@@vécES') m z
> 23_7 ME%_ pis CL%%) Eera

nathyl-2-o; -2 | dro Findol l arbg

Deridin-13/1]&5ﬂ&hﬂ@o;§a¢lo@_h n) 2.10-1.25 (4 H n) 1. 43 (9 H S)

%Ih%ﬁ’% %c ound was epared according to the procedure descnbed |n step 6 of Example 1
OénLFOX car 2y am nonet g 5)40 CL ?
from 6-flygreB Jrdimespyl-1 3 -dihydro-ZH-indol-2-one (stép 2 of Example Yy and tert-buty

2-[4-(amlnbmb@Fmetidid-1 fyg-efmdiimopaeadtd (tp EofiErammié hg)l - 4- f | uor o

n +(step 3 of Exanple 15) (4.42 g, 13.1 mol),
MS(ES'KB&%(%MQ g, 65.5 mol), H2O (9.00 nl) and et hanol
'H-NMR (©DCle) mp5md$bref$@§<ed+ Her=16512.5H8. tHhdéhod.drea 5.HH2). 6.88 (1 H,

dt, J= seVQ@qLQ fsE@ h_el_thJ-Eb@QJlLlilff"Ib zeskziuan)v\@eezad@lzeﬂdwag 8- 1amc¢3H m), 1.46
rof Qrm e el was separate rie
(9H,s) 6\7‘@? %’rﬂe‘%ﬁ h‘?ﬁ@fﬁ%ﬁ %Jgraﬁ; {:oncentrat ed under reduced
2 \508 5 p£91.3-dihydnd-1 Hnelolr e igabomitjarainpimgthylpiperidin-1-
[1-0- Ng,%ga CH2CI2 af forded col orl ess soI|d177g
a meMBU/éj as the title co oquid I\/§1 @??) E%FS \(f{\/}r»%
1W9MURC?W§)N38F"EP@'§§F&C° ngntj) dklrg de[scn in of Example 2
from 1.5, 6.3 Hz)tertPuiQl (4 H m, 1. &84]1[6Bwortéa3+d)meﬂ)ylsz453dihydro

-1H- mdoé? ggbaé&)n%ﬂr% rgelﬁ\}l pfﬂHﬁdﬂ .y ARG IERNO (sRBS&F Eefhple 19).

m.p.:2182¢.4- {r (t er f - but oxycar bonyl ) ani nolnet hyl | - 4-f | uor opi pe
IR (KBr)~i §879; élesz;yi?)ae 2632, A0t hod, propasyeai 2 1811 entonpound

e accordlng to the procedure described in
s ES‘%E“ZZp"’%B B ampi e 2

H- -NMR (DMSO) &: 8.59 (1 H, t, J=6.0 Hz), 7.83 (1 H, dd, J=10.7, 2.5 Hz), 7.47 (1 H, dd, J=8.3, 5.8 Hz),
7.04 (1 H, ddd, J=9.4, 8.3, 2.5 Hz), 3.23-3.53 (4 H, m), 2.70-2.56 (2 H, m), 1.85-1.65 (3 H, m), 1.63-1.40 (2
H, m), 1.55-1.42 (1 H, m), 1.37 (6 H, s), 1.23 (6 H, s). A signal due to CO,H was not observed.




from

4-f erf-But oxycar bonyl am nonet hyl - 4-f 1 uor opi peri di ne
woOmpoR79f Exanple 20). 1H NVR (CDCl 3) d: 4. 78C{/1820bt/000519

br s), 3.66 (3 H s), 3.6&% (2 H dd, J=22.1, 6.3 Hz),

2.50 (2 H s), 2.64-2.35 (4 H m, 1.77-1. 50 (4 H m,

Anal. Calq}ilof?)fgég@?v&sj o%{zgpcng %}_k'ﬂy‘% N SEA RN IE s 5, NMES N, 10,14,

3-r4- (ami nomet hvh- 4-f | uor opi peri din-1-yl | -

EXAMPngglnethylpropanoate The title conpound mas prepared
————crccordl ng to the procedure described in 8
i (6-BLYQROA33BIMETHYL-2-0XO-2,3- 3-DIHYDRO 1H|ND L1YL)CARBONYL|A

N0}METﬁv(_)<b1ééF(|bw-i vb 2RMETDAPROPANOIO AeHS hyl } - 4-f | uor o
|d|n - -2, 2-di met hyl propanoate (step 3 of

(ESI) mz: 247 (MeH) +. 1H NVR (CDCI 3)
2.74(2 H, d, J=20.4 Hz), 2.65-2.41
275 H s), 1.87-1 .20 (4 H, m, 1.16 (6

A signal due to NH2 was not observed. Step 5.
hyI

Step 1. NS eljrzAf) H&é?zrtﬁfoﬁ'éa{tfo(m arhihotRERV-3-fRodhip&idg! - 2- oxo- 2, 3-di hy

At'WW')epﬂf ﬁ’é}epaqym imy\pmetgy f%pr,?glpﬁ&‘?rgng Moth Sham 188042, {648-1660. )
(3.54 g, 160MuRNEhdAiserBpdicetbratd 60t brAg.& mmphis matoned8e @L) was stirred at
room temgg%ﬁﬁ'é 1*3??5 h %nd%oﬁ@enﬁat@é mE?é@urml ‘Fhé—reglﬁlfm@ reS|due was chromatographed ona

i hy
column opsilieg @ﬁ{‘ﬂltglng_ y)th geﬁ@nq@mﬂ?petate (1 1) to glve 4 52 g PBQ%%Ofcme tltlga comBound as
colorless%rl[4 (am nonet hyl ) - 4-fl uor opi peridin-1-yl]-2,2-di nethy

I te (step 4 of Exanple 20) I\/IS(ESI) rriz 452
MS ES”(”ME PO VR (CDOI 3) d: 8. 81 (1 H J=
"HNMR @DO3)  7.85,25d%IH, 0306 6, H.2r 5 JH#)3 Hzy, 41551 @ Hlmp,|3 q§d1 H m), 3.55-3.00 (4
Hm)2130-1‘32§<4|5r@1'|439+6s8(1H dt, J=8.4, 2.5 Hz), 3.66
J21éL,59Hz)268245

BEEHE 58 (4 H m), 1.43 (6
A—tnlesl)e of I!l{éer@z@yll—éf teg))uto@p@rporﬁ/langnqnxpirm @rﬁmc@o mp(sr(qlr(ee(sqep of Example

15) (4. 42'9“% 9 o% dadRidee g, &s. 9*9(1‘0% I?P'Cﬁ(!Ql'@Mq{LQaﬂd dthdnBdd.o L) was refluxed for

15 h and gpRecptige l@e%r?m BT @P%é?szi’%‘rﬁ“ée“i PEted MR BN R™ e
organic l@yee pas edpzaated) rddedgver maumrslup"r gufeduas chosentraied diniar redusgd pressure.
Recrysta@ eﬁ& W%S@l r?g JOE (?mrm?ethNd CHQCI afforded colorless solid 1.77 g (58%) as the title

uor o- 6-1l uoro-3 dlnethyl - 0X0-
compour hydr o- 1 H-i ndol -

MS (ESIy nikz) Zzar(iery| ] ani no} met hyl ) pi peridi n-1-yl]-2, 2-di net hyl

v R R 2, GRATB8 200 B S e

H,5). Alsw@ld@a@wHam@wasnolglg@rvesnlss 1092 cm 1. MB (ESI)
4-fliordbip3ridifi-1-yhi2, A dimethylpropanoate

?par%i a§6ér |Tg }130the Proce:FS E?Fézf)SCr?Z% ﬂﬁﬁ%%% cHExample 2

from 4-t3t- @RoWQarbbnytadw,momemQI 47f|u06)_p®eml)e (sep@ai Exagrxple(@ H, n)
- NMR?@&% Ag? &ZH ’rg);@ 6(:1&32—29 é%]"& HSda, 7&?22(%5 %Hz7§ 56?2 fihs), 2.64-2.35 (4

H, m), 1@0215@/&45!-1%1 1(4I9$%Hvséd1 15Aﬁal s) Célsudal dfieio mmpmw
4A= - Qoat& 59. 95

Sthediti pmasuad ipeerepared SeSeiRER 1o the PIORRAKSSISERIPPRIBALEPR FGamPle 2
from meARBONNYL ANMUNNG)chED MY amibeo Jrieti@I}-4-fluoro piperidin-1-yi)-2,2-dimethylpropanoate
(ste SOEEDFE’ | N-1~..1-2. 2- DIl METHYLPROPANO C ACID Step 1.
P it -1 4- {r(33d|rrethyl 2- 0x0- 2. 3-di hydro-1
MS (ESIHmiza2d MH)vOcar bonv pani no} met hyl ) - 4- f | uor opi pe

'H-NMR (CDCls) 8: 3.66 (3 H, s), 2.74(2 H, d, J=20.4 Hz), 2.65-2.41 (4 H, m), 2.51 (2 H, s), 1.87-1.20 (4 H,
m), 1.16 (6 H, s). A signal due to NH, was not observed.




ridin-1-v p-2.2-di nethyl propanoate The title conpound

was prepared according to the procedure described in
weoene/0800) Exanple 1 fromfrom PCT/IB2006/000519

3, 3-di net hyl - 1, 3- di hydr &4H- i ndol - 2- one (Robertson,

David Wet al., J. Med. Chem, 1986, 29, 1832) and

. Mg A-CH (B percrell ~p3-Oi ~TH-ndol bonvﬂ%mno}me
thyl)piperidiESH zﬂdlme roMb 1H-NI\/R (CDCI 3) d: 8.88 ( 1 H t
'Il:rlge‘]t'ﬂg cg@% x{és éf:ér%&%déordﬁi\g th thg p%cEgL)re dgscr?’cﬂadYn étép I—é s é‘xlample 1

from 6-flugro@a-gimathyl(143- pqhy 2H-ndglP- g (ﬂep g)Exan_aLplga)s f\nd g@th(yldf H,
3-[4- amlﬂﬂnethlfl)44lu6|6plbbndﬁl)1 -{i}-3,5-digretHyl prepano&e égie4 of Example 20).

Di net hyl - 2- oxo- 2, 3-di hvdro-1 H-i ndol -
MS (BSDT /% ?i‘:c’ ﬁ)(,-ﬁv pam no| met hvD-4-f | uor opi perl din-1

"H-NMR ( OjDICIIs) 2. 8281001|Hr$t~h§5|dﬂ2b[§&3d1 &, dei 1 orhe 3 Hel 818 i otfind=8-4. 5.6 Ha),

6.88 (1 HV@SJ @&eﬂﬁhgg:a%@ﬁm di, @Q‘ost(@Ht e JPI0G 8 DWHS, 2B (Aekm), .51 (2 H, s),
r om et hyl

189158:§4["4ml{1[4(356§' ﬁﬂrﬁ?t(ﬁ{jl 2- 0x0- 2 3-di hydro-1 H i ndol
Step 6. 3-[-Floy@a{H6fydr- p i dqiréfvl)carbpnvlgﬁllga}methyl)gg

. q aémate (step 1 of Exanple 21). mp.
etdin-1-vy 224 S 3306, 2972 1736, 1

f[gqulle opgmgundl\gazg)repff@g@ccofq@g E)nthe Eroc%}gre( %FI) beﬁfrgs_qepdéaf Example 2
from (M:H) +. 1H Nh@nq CDCI 3) d: 8. 943{4fiudro-4-({[(6- ﬂldbr@B,lazl)methyl -2-0X0-2,3-

dihydro- 1%{ f?uff 4 h%boﬂxl érﬁe_t@)l)é%ﬁdér?’@ ¥IT2§% rﬁé’fkﬁl’broﬂ%oa’cg’ %p (520f Example

20). (2Hrr)259(2Hs)2151 65(4Hrr) 145(6
m.p.: 17eHc.s), 1.24 (6 H, s). A signal due to CORJH was not

o ) G5, oo TS gy g PO O, o

MS (ESI)Qn/74438WAH}PLE 22. i-irnirrB FLUORO a. S DI METHYL- - OXO

"H-NMR @\ﬁﬁ%ﬁ BF@E J%J@Cﬂiz) ig.0b (1 JNE%F&QQ;\%E% NQ%\ECA 1 K dd, 4=8.4, 56 H2),

@)
.90 (1 Hadh #5685 1), G B Y7200 E9:aitb SLARA O Ly i 6@\5.%72'3% m), 2.59 (2
H, s), 2osqair4tmw}na,t1et4'(eHas)susqo(ems N Aafgnélaiit 1O was not observed
4+ i ' c y 2
Anal. Cala?.géﬁ,%rgg{zﬂ rHeu-éo n? %B%all-l 2% fout(\ll o %7 g?ou% SN”E»@%Q gl' B‘ST | 9.7.
nol ) and NaHCOB (1.79, 20 mol) in water (25 niL)
EXAMPLWES, added sl ow y with vigorous stirring at room

c O Jal
. i EA Y P UHTY 2 ne (50 mL) and dried
ovgr l\/gSO4 flltered and evapol ated gave 2.1 g of the
Q Nlé: YO ndPas clear colorless oil. 1H NMR (CDCl 3)
%{L ' I|;||n)342332(2Hn)218200
C%&(y M, 1.88-177 (2 H m, 1.46 (9 H s). 13C NMR
CDCl 3) d: 154. 67 121.13, 80.57, 67.15, 36.57, 28.23.
Step 2. terf-Butyl ‘

Step 1. %@nﬁ@g@,&l}dmem?réﬂ%@rm, gulﬁi}dﬁ@ﬁ HGHdI:c]LB\(‘j Jzncgﬁba?ﬂ@m}ﬂo@ahyT)m-ﬂuorogige
i sus I on o Ithiumal m niumhydride (84 ng, 2.2
ridiri-1 V'??21d“'? mﬁf@—%%—rTL) a solution of terf-butyl

4Fheylae1 oerﬂpdmyudi wex piepaved actorsing o dwrisenegiiradesceibeyoin pigp 6 of Example 1

from frorf} ggaBd BB, 35(51 r&Z@fnd@éﬁiﬁB' Rottisorl, Davitiv 6t &b, m—IWed/\@ﬁem 1986, 29,

rOWI rre

1832) argy e AT AR ONE- iﬂ%rowzeem RS Blovs & erampi

20).

MS (ESI) m/z: 434 (M+H)". '
"H-NMR (CDCly) &: 8.88 (1 H, t, J=5.9 Hz), 8.24 (1 H, d, J=7.9 Hz), 7.34-7.14 (3 H, m), 3.66 (3 H, §), 3.57
(2 H, dd, J=21.1, 5.9 Hz), 2.67-2.45 (4 H, m), 2.51 (2 H, s), 1.90-1.53 (4 H, m), 1.44 (6 H, s) 1.15 (6 H, 8).
Step 2. 3-[4-({[(3,3-Dimethyl-2-0x0-2,3-dihydro-1H-indol-1-yl)carbonyllaminoimethyl)-4-fluoropiperidin-1-




(400 ng) was added slowy, and the m xture was stirred

for 5 h at roomtenperature. The m xture was filtered
woOhosgaoa pad of Celite, washed with CH2Cl 2 ( 20CWiB2006/000519

2), the filtrate was comgfentrated to give clear

colorless oil. The residue was chromat ographed on a

colum of silica gel eluting with CH2Cl 2/ MeOH NH 4CH
yll-2.2-dinfethyipionanais acid gj ve 120 ng (59% of the title conpound

. W% Mf@lcbmp&mldlvihs piddaVRcdoRlNg 18 thalproGdd®- @sdtbed i sthp hPpf, Example 2

from 2) ’171(50 r%qg yZ'lO 8 Hz), 2 na?i gﬂ‘é3%ﬂneth’yi-ﬁ@o@s-bhydroqH-indol

-1- yl)carbmm*]@mln@}me@lyﬁérfkwerap'pgtdw g2 g gimeltylprgpanoate (step 1 of Example 21).
m.p.: 1564c(fr (6-fluoro-3, 3-di met hyl - 2- oxo- 2, 3- dlhvdro 1

IR (KBr) ‘Vﬁ?%ﬁ%ﬁ 2 b d?qﬁ@ {%'%8\/13?%3‘%\ A%%Tﬁygg) e corrpound was

MS(ESIpmepaQQMHﬂtcordlng to the procedure descrlbed in step

L L H, m), 3.64 (2 H, dd,
TH-NMR @uﬁl%gxé‘ﬁg £h; i cpﬂhf 82% (1d|th (=B H2), 7.36-7.15 %”ﬁm 2 eg(
J=21.1, 59 @a:p@a}ggggg Haﬁ]b 4%rz}agdaﬁ,|m) 259 (2 H, s), 2.15-1.65 (4 145 (6 H, 9),

1.24 (6 H4s)( i digERdUMb Lo hyhopeeheer i di ne- 1- car boxyl ate

Anal. om%ili%%gik%‘gﬁ??g'oe gzéﬁl?:zc %{Bﬁﬁgﬂ b, 9?1 Eouﬁééfﬁ 'é%"l%*? 22i % BQ74,

H, dd, J=10.2, 2.5 Hz), 7.16 (1 H dd, .4, 5.6 FE)
ExampLE280 ( 1 H dt, J=8.4, 2.5 Hz), 3.95-3. 74 (2 H m,

L/ -y 4- hvdroxyplperldln 4- yI)nethyII-S 3-di met hyl - 2- ox
- C boxanlde The title conpound was
to the procedure described in step
oExa Ie f

romferf- butyl ‘
{[(6 fl uoro-3, 3-di net hyl - 2- oxo- 2, 3-di hydro-1 H

aep1tafBmﬂmawh@n¥hﬂmmwmmﬂﬂmbhvﬁﬁmﬂﬁﬂgoxypiperidine I - car box

To a sus hﬁ oQ §%{E@N§é%f %%@HHJ; §. cgl%))x Iah@f.((?@l {0 mn%} |r3§§('r_1él ether (40 mL), a

solution ¢f Ng& ((9 549, Hdnmgl):qr@l Ng CQS ¢ LE’)ZOQ'T""?L)\S'” (waffr 5 rr&gwaﬁg__déiegf slowly with
VIgorousgtlrﬁnd‘Et)roorﬁte‘ﬁﬁelétuﬂe HT hethnixtudsnBasdstirr@d Svelrtrght, B 4giracRd Mith &tzo (30 mL

X 2). or%nlc%as%%ag élaé]le%ﬁrv t‘\%{a r ((ifp'_inL)lblﬁ% %0 ﬁ‘g) gnAd drted méer:l\ﬂg@&; filtered

d.
and eva®latagkaaig P.1 g of the title compound as clear colorless oil. Serve
"H-NMR chédil‘B-s( 6. Es( @7&'(21ﬂfrﬁy 34333 ML), 228X 2 H3moli 1Bsdr. - 2 H, m), 1.46 (9
H, ). -/-1ndol -1 -yl)carbonyl|am no}nmethyl) - 4-

hydroxyplperldln i -ylimethyllcycl obutanecarboxyl ate
8C- NMRwadlap5I1e4ewmmueoeomsG7p‘r5e§@5kasaecor ding to the

B8arb tBEl%‘?neal grb(ﬁ%l@fépl e 2 fr Om

peri di n-

thPI 2 SaropIT NG AT PR P ETAR TERL 1 THE & ML) soluton o
tert- butyl]4' hMJh(]d’rﬁh@bﬁﬁdmﬁﬂéwhﬁylyﬂeaiC@ rig 038 m@fsteﬁmaafﬁkmmézaz in THF (1

mL) wasctxﬁl ;'a%s %’(O g{ ¥ e%%t@%%%ﬂ?%EW@%ﬂé%%@d@?a&é nd NagS0,-10H;0

(400 mg] &S ydded ;_siom%gnc(lmpmyﬁure 1vp.p N}md(fm g4 rogm tg’n%atvre 1 T.lpe rpixture was
filtered tltll?ul:(rjrg pg?] bEdalited wQ%eﬁ WitrcHetsl, (2d mLQc 4, the filfratb@as cahcderafedto give clear

colorles% e,IO (§he?_|8re§|)jue5 33y czw@mgltog@p gldnSda}_lz OTLFI‘% %& Ejﬁg Egl) ’elutmg with
CH.Cl,/e@/NB,G0 (1461:04]) torpive 220100 (B9%7 8f thetitle, cor@oour@ ag3hite sqgg ( 2

"H- NMRg%DE? a%ggt gE'H rﬁ%mﬁéﬂ qnako.dus), bee@HNGSI b H, 5), 1.60-1.25 (4 H,

m). Signals-dpg tedPld and _zjwwgvﬁwbsez"%(o 2,3-di hvdro-1
Step 3. /terk-BitRAQIHE fludyd-3 SamRmVYEL-berp, Bdineb HyHhdoh1 yhehrmuyilaminolmethyl)-4-h
Ir[gln-l P | met hyl | cvcl obut anecar boxylic acid The

was prepared according to the procedure
described in step 4 of Exanple 2

drox



frommethyl 1-{[4-({[(6-f
| uor o- 3, 3-di net hyl - 2- oxo-2, 3-di hydro - 1 /-/-indol-1
wopasaniony Cam noJnet hyOr- hydr oxypi peri di n-i - yPCT/IB2006/000519

met hyI Jcycl obut anecar boxgbate (step 5 of Exanple 22).

mp.: 159 0C. IR (KBr) v : 3300, 2939, 1738, 1535,

1495 1481, 1350, 1302, 1231, 1155 ‘1N ESI

e tit e@@g]p?w,;“aﬁ prq_qq:eﬂmccv%oﬂe Br.oc%J‘n {ﬁde@cr%%ﬁén ?%ep? 6 of Example 1
from  6-d5&0-9,3kiethyl-1 BXliydirokd H-ildgl-2bnad 0. Blep2. 3 HExpmplE. 1665)( dndH, fert-butyl

t 2.3 Hz
m'”"%gtﬁ‘é’] 3@?’“@"%@1 Cagﬁogﬁatéasé%zg awéH@ bry, 2. 5y (2
MS (ESI) tm/2§)36('\Q+FB1 -BOG g (2 H m, 2.41-2.24 (1 H, ,
'H-NMR Ot % 8‘3@1 (13—1 K, J=8h, 1A, S3- (4 H5Ga, (A 1bi2, mHz)l743 { 8, &, JS§.4, 5.6 Hz),

AR 0N e R oo

m) 1.46 @.H)3), 1Ho Y, S)C A §gna0@ye thiOHBYES ot WSQQGQS EXAVPLE 23:
4. é‘FI(JBr%I\( r,dml-tt- e 'u Sgﬁirﬁ)ét -@F&?oﬁladohne1 -carboxamide

- 'nn-: ONY

BRI PP RATHH B EE CEOTR HAREO RSB TR P15 R REERR Of Example 2

from teﬂ—ﬁh'lM@R{[(ﬁluSALBTS dimethyl-2-ox0-2,3-dihydro-1H- indol

-1-yl) carb]on garAh r{oi)r{lé’@f I@d@ﬂ%&nd%ﬁ Q)é‘,lgl’lct))éﬂ'ﬁa’téj té%cgd?EJcarhplé E‘Qm
MS (ESI) W/F]%I(MW)} cycl obu tanecarboxylic acid (41.0 g, 99.2

"H-NM fm ) sEx.881pl 18, 19)=5vI87) 08.65 @l v @i, Wi1blB, 2.8tHzpHTyIdr(0HIB@R=8.4, 5.6 Hz),

6.89 (1 Sa%"%,grsow&egﬁé‘%ﬁérfﬁsvéﬁ?@ GM %éf@ei-zﬁﬂt ?’Vﬁ% m?&‘%tr@ﬁ 43 (6 H, 5).

A signal eviego Rilawasdhot @psal&]. Aqueous concentrat ed hydr ogen

Step 5. MQithH -8 (f(d-8dro-8. 3?d7m(gﬂc1)\d_2 -oR823- ém?bh I-#"géolﬂdlﬁﬁdbdnﬁ)ﬂatrh&)}methvl) -4
throxV"épemnlj 9""”2 hv'lc"&"b“?a“e Qﬂﬁg&’-@%ggenzl IoLr \ias at:ogl 23 to 200C

e tile mnﬂnouwm?as pneparredjacavrdmg to thafpraseddyre degcabédon step §eof Example 2
from 6~ W.%erl fid- ﬁkgircﬁ(% bgld\?@ﬁylmﬂﬁg 3VU|rﬁah)tl ek%%ib/dil)ﬁﬂg HEBBoxerAfie and methyl

1 formylcwa Wﬁ@rﬁwlaées s(lﬁﬂﬂloggég]pfegz g@ r%et}éy‘h rt'n IS %lo%%%%arboxylate Davis,
Charles BZsﬂ(aH-/J- Ordl CherB., P993148,68431.6. 5, 22.0) EXAI\/PLE 24.

DI METHYL- - OXO-
MS (ESI réf ﬁ%@ﬁ@l H | NDOL- i - YDCARBONYL| AM NOI NETHYDPI PERI
HNMR PR YBBRET . MEVELOE AN AR GOABI 14 1 H, 64, =86, 5.3 Ha)
6.88 (1 HIEN EABRATIE) SART (3 H, s), 3.40 (2 H, d, J=5.8 Hz), 2.73 (2 H, ), 2.61-2.30 (6 H, m),

2.10-1 7g'ﬁ{l[l é@g i)%‘% %é#l %&PXJ[(Q%\ %XOA%i;gg%lghQ?P%IQw;s not oB&Q\Jedl

Step 6. ww({i@tﬂiggg_é&ﬂmw@&éﬂiﬂw {1jHgndot-l yNqapbandlaginogmeivl)-4-hydroxy
plpendln'-ﬁ' rmetmblﬁar%camlléj'a&ifm ved with THF (25 m _) at

t
< Beite GHPPOMREL YA oA 67 R R ST LS TRE P P o Bramle
fom |t was cool edhettyl r oom t enper at ut-84-({Herfluese-BBrdirdethyde- 0xr2,3-dihydro

A HinddRh ! &ﬁd’ ol nk%ﬁ%&@&hylﬂﬁﬁyo@&?ﬁﬁé?i@ﬂ-153$Heﬂ1yM@§loM\ﬁ§ﬁé@Qbetafé (step 5 of
and dried in vacuo he desired conpound
Examp'ﬁ%/\?a% obt ained as a white solid (2.02 g, 85%. 1H NMWR

m.p.: 156 BBBO, d) 8.59 (t, 1H, J=59Hz) 8.04 (d, 1H, J =

IR KBr8’_€30§|2293i g%él 1(5%9 14%%" T35]°7$3f2;‘%35@5i }_ﬁ‘30 (ddd

MS (ESh)z 448 ®BH)'s, 1H), 3.1 9 (t, 2H J = 5.9 Hz), 2 '89 '

"H- NMR( e CP') 584 (4 H-t 3315 8 H2§Z)7,99?%1 #5dd, S=1o‘2i*)2 3 Bz) 351@&12@ ddny=8.5, 5.6 Hz),
6.90 ( 1}1 5= Q_SE‘%%%]Z gpﬁ; 2|1 d3¢=5(%|glz])6:;_85 2%4%4%01%8(1%5 g%zé")rgp% 2 H, m),
2.41-2.2481 8, MXRD4(8H (8/H,0n)1).83-566 (4 HONB1.43 (@H, &), 3ignals dueGo ©H and COH
were not observed.

Anal. Calcd. for CagHaoFN3Os -1H,0: C, 59.34; H, 6.93; N, 9.03. Found: C, 59.02; H, 6.57; N, 8.95.




PREPARATI ON: 3, 3- DI METHYL- 1. 3- DI HYDRO- 2H- | NDOL- 2- ONE
Step 1. 1-brono-1-nethyl-propananilide Under nitrogen
wabvowapgs e, a sol uti on of 2-bronoi sobutyryl bPOWIB®06/000519
(150 g, 652 mml) in ethyl acetate (200 nlL) was added
to a well-stirring solution of aniline (66.8 g, 717
nmml ) and Et3N (72.6 g, 717 mmol) in ethyl acetate

EXAMPLEZ83 i) on ice bath, maintaining reaction terrperature
1-{[4-({[(3BOMETBYC-2-OX@-2/3-D

DIN-1 YLiﬁT&LﬁF¥JL%MB&%XY@@RCM-YWGﬁ@i @ﬁﬂoﬁnﬂsﬁuf red

14O B P aReE SIS HBBRIS W By e dineda y pfimethyiloyciobu
tanecarbcﬁ(ylt&yalmda(qebﬁgt €9.6 6RoITEYamplh®) wapdissolrdd @itig datiabydreiyren (88a@smlL). The

mixture szFer%do%ndu sﬁucil {g_vgf{ r%)i@{o%ﬁ? §4\4\?§1ﬁ_ aﬁadlﬁﬁg %&W?@gu%'ﬁg heated to
45°C. Aquisasss conrerirataddtyargeredoride §13Ne §-22 @?10@8% dﬂmﬂ)sw%ﬁb%d&?%@dh%\?'“t'on at

45°C for @0 rﬂff\laﬁd ¥t @Wh%%rh;%rzﬁt&r%??org h. QK%uspHst wag chbbiepio@oee for 1 min, and
stirred at f,_q) Aftgrafgléatl?ra ?hezliqsaéng_gog& Tla h%%% tg\?&d@ﬂ%ﬁ jé&rn}f’) and dried in

vacuo at 80°C. HE)tile¥cohpond Wa&-bbta]neﬂ'ﬁSS\'hFE§0|'d 2380989 @s. 6%QH) St ep 2,
D (28=A0. Bt §BLAY, 16152@ I hvdr o- 2h-i ndol - 2-one A m xture of
PXR é%(* ?165 g, Ogrrm)l)and
1 bronn 1- nethyl propanani lide (10.0 g, 41.3 mol,
EXAMPLSI 24P 1) was heated slowy to about 90C. The m xture
1:{[a-(r 3 DRIV ﬁéz’%oﬁﬁnho’-@ﬁmiﬁb&% i AhB oML AMMOIME TWRE)PIPERI
00

=0 o U- 40 uen AAS. added to
DlN 1 Y T a_ Y 3]z ‘L}u '\ MJ.!L!!L"L I o r!._ V\B.S

1-{[4-({[( :wldmatrtyoz mﬂ 3,3-gihi/dro1 h{jpdlob’EyI)NaﬂbemylléfiJmﬁ}"@)hyl)ﬁ'h@rldmuyllmeﬁ'\yl}cyclobu

tanecarbg\?ﬁ %C?(:P(le ftﬁ%ol}‘lﬁ%n?p%@ gjgéy\%ﬁ WRFHESY rﬁl‘?)ta?gmw tMaric acid

ace I ned organlc er ,was
(293mg, \ggﬁgﬁgr@oli,wvgsh aqqqd Heothe g@]tm)ThelmlemM%%ﬁ 01?/ fjl{2-5 mL. It was

cooled tdlrabrh @Jﬂxﬂie%tdr@ QinBlshirreddoi B0 ARt @iltratiadclihe wbwnked adlid,waameshed with THF (3

i o 5y TS b B BYPRRELPE, 4810 o
"H NMR mmscol 3y €GO 11, ket ﬁ>9|Hza@é?t4a(ti,e1F( 94 Sﬁ_b*z R B ] 5T7h%HZ) 7.30
(ddd, 1|—|3J3l H”s' eP{‘ aW¥a$,) o 84l 131 o8 Y7 .4 @z)r@%tmrméfga(& wHeJ aB® HA, 2.89 (br-d,

red at room t enper at.u for 6
2H, 3~ HRls22BdPHl oubp Dorerahy seal Gt By ot T5P HEE A0t 75(m, an
1.75-1.56(In,18H)y 1.886, 1), t.8ed.1atm284)30C for 1 h and cool ed to

mp181g 5C. After stirring for 1 h, it was filtered off and
the obtained solid was vvashed with a small anmount of

PXRD (28{#{11):§del 2@ d 1A Heht'8Re (1/4). The desired conpound
was obtained as a white solid (5.4 g, 81% . Product :
37 (heptane / ethyl acetate = 60/40) 1H NMR
: : , 7.23-7.18 (m 2H), 7.05
d, 1H J = 1.5, 7.3 Hz),
Step 1. ﬂbrﬂ@o-@SnetMroﬁériampd&)l i cations, includi ng but not
Under n]trS%?nnajmo%)g?rebséaS’(%n o?tzg)%rf?dﬁoﬁ&gﬁln’érorﬂfa@ g 5%86 '69@ ﬁrmo@r?rq ethyl acetate

tion are
(200 mLheassddded n@orefstingeplisipn pkdndine (66 9. EW REPP aphEnRN Q?;ﬁ g 717 mmol) in

ethyl ac&lafeh@b’(g bhL§ BE |denb/e@fmtmé1ﬁlalhﬁ§ r&Resh daperatude dnddd BoeC. WiThe mixiure was
stirred af rﬁgrp E%{]p%?qiﬁrgﬂf({r E%r e o)}is v(yaag re(@ alt)gﬁ’aé?%&gedtﬁggﬁre%@t Hoﬁqempera’cure

for 20 miex pEird migntesvad etparhted arai the aqtlepus lpyar wes extiagied Wﬂh ethd acetate (600 mL).
The corﬁt{%ﬁ N daAR layef wad AsdHdd R @NQ%N{ML t Raxbr M86 Y &nd drled over sodium
mo

fi‘cations_can

et S i LTI A BNy QRGP (2 (PO, AL PORTEees @ pal
yellow sblidnii33eg) 9v3).y by the following clains. CLAIMS 1. A

Rf 0.7‘; &gﬁgrl\’lenﬂeth% acteg?e f%/%’}l a (1):

'H NMR (CDCI3, 5) 8.46 (br-s, 1H), 7.55 (d, 2H, J = 8.1 Hz), 7.36 (dd, 2H, J = 7.3, 8.1 Hz), 7.16 (t, 1H, J =




wherein Ais a Cl-C4 al kyl ene group, said al kyl ene
group being unsubstituted or substituted with 1 to 4
weubstowe2rent s i ndependently sel ected fromthe gCOUR2006/000519

consisting of a C1-C4 al&yl group, a hydroxy - Cl-C4

al kyl group and a Cl1-C2 al koxy - Cl1-C4 al kyl group,

wherein 2 of said substituents may optionally forma
7.3Hz), 26i(4§) t 0 yield a 3 to 6 menbered ring being
Step 2. 3, BHDEHIB-i| Bulitgdroeh-iklobBba¢ ut ed wi th a hydroxy group or a

o | ghddy MHB‘?Qﬁ&h BPAnafii {109 4$§Qﬁﬂqol Step 1)

A mixture o? M&G%&; '7'?3 I F@B g3 M gcg P

rou are indepen %g i
was heatqeﬁeqlqu tocgqbo@tgﬁﬂv The gmg.lre Yps p@n%d %9%1%9 G @@ 29 AW} G myxture was

cooled at @O @“‘ SAnanl iidrRneooaiL WQ@ado@d }6 iRé WelBst’Yrﬁhg%nmmb €T k@dee:ulting slurry was
I s a hydrogen at al ogen

added to Q’P%Efﬁ””gd??d‘”% Y %Q 'ﬁ%rpgw \ﬁ?s ﬁfBaratgg 85$ @S)agu%orus Eeggr was extracted
with ethyt sdeteae (HoyrhL)gr Thepsomairedaxgankc lagsr Avas weesherz witte 18-HE! (80 ol 10 wi%

aqueous Q%duﬁn ?ar%ge](&? ﬁnL)A' akidd &R nPsufraté] an‘arfﬂ?é@d qfhefﬁltrate was evaporated
nmaceut | ca acceptable salt there

affording S os9LaR: (5 %0h e AR et 18 WéaP'PiP'Véfé&V&BP‘Q!S'P@e‘%% ({5 under et
The soluidnavaeeboied stiwj 1 tbomwampbehinrefandsit avaChtite atl reyrh dereperature for 1 h.

Heptane ;15 wa§?5%d%ﬁol§\w t?'i]r?e %ﬁ@“@gg{?ﬂyngrhlé%ﬁMp%é E'MFe‘adat 96 30°C for 1 h and

tuents [ ndependen

cooled tose§ e Adiel shroariar R grssditersn oif 8pd Hig obiaingd eﬁ"dcﬂasawaéf?d with a small

amount o@étﬂ}H Beetde NYeht0¥ ¥i/4). Thedediral d@mEOWWP gﬁﬁ?ecﬂaié;’lj.wl% solid (5.4 g, 81%).

erein of sai

Product s'ﬂlfi’s?(7 (??Péaﬁ‘teéetﬁ’élfc%%tﬁ %’{QZ"I%Fy forma bridge to yield a 3

"H NMR {GD@3, Benbe (ed, TH)ND23-R18i(s, 2H)hF.06 hgdh Jatohtiz)as.Baldgemn J = 1.5, 7.3

H2), 1.40 or a Cl1-C4 al kyl group; R2 and R3 is a nethyl

T 3 Qﬁ% or R2 and R3 may together forma tetranethyl ene

bridge to yield 5 nenbered ring; R4 is a hydrogen
all Pblicatidhe) mg@d'lngabmnﬁdbnmaem;tﬂﬁs{sugd patents ; patent aificatons and journal

articles, ('g’[%g lrn%(% [gpggaj'gh afd C?%az o?%u}{ g}ggrgbltgted Fe%rér’:?c%% t‘ﬁlalr Qﬁtﬁ’é{f? a

Afthaugh ﬁjea@\(eam hes Begrn dqu@hgaﬂ abgve éefE@ﬁfﬁ)tﬂ ﬁt&p QﬁchSﬁ% embodiments,
those skilétaih RRRCALI eaabilyyappeerRi i tRe S@kcific exg@ribb@s tedilddrarebrdy itustrative of

vo ot bR e RSO PR A A B o v

spirit of teauibwantionu Aeosdingheli@p éneletion 9 fimsted anly byjthe foipwipheaigisoup
consisting of a C1-C4 al kyl group, a hydroxy - Cl-C4
al kyl ~group and a Cl1-C2 al koxy - Cl-C4 al kyl group,
wherein 2 of said substituents may optionally forma
bridge to yield a 3 to 6 nenbered ring; RL is a
hydr ogen atom or a hal ogen atom R2 and R3 is a nethyl
group, or R2 and R3 may together forma tetranethyl ene
bridge to yield a 5 nenbered ring; R4 is a hydrogen
atom and R5 is a carboxy group, a tetrazolyl group, a
5-o0x0-1 , 2, 4-oxadi azol e-3-yl group or a 5-OXO 1
, 2, 4-thi adi azol e-3-yl group. 4. The conpound or the
pharmaceutically acceptable salt as clained in claim
3, wherein Ais a Cl-C2 al kyl ene group, said al kyl ene
group being unsubstituted or substituted with 2
substituents



i ndependently selected fromthe group consisting of a
Cl-A4 al kyl group and a hydroxy - Cl-C4 al kyl group,
woheremoor72 of said substituents nay optional | yPEOAB2086/000519
bridge to yield a 3 to &%enbered ring; RL is a
hydrogen atomor a fluorine atom R2 and R3 is a
nmet hyl group, or R2 and together forma
tetramet hyl ene bridge to a 5 nmenbered ring; R4
is a hydrogen atom and R5 is a carboxy group or a
The conpound or the

1 kgé?%%@%ﬁ%?%@ﬁﬁg égceptable salt as clainmed in claim

4, m@freln A R Rl is a hydrogen atomor a fluorine

at om a nmethyl group; R4 is a hydrogen
aton1 an R5 s a arbo group or a tetrazolyl group.
ou d achIal din clz\{l)ml, which is
ain rom

47({[73, 3-di mathyl 2- 0x0- 2, 3-di hydro-1 Hindol -
“yl) nyl ] am no} net hyl ) pi perldln 1
yI ]Fq?et hyl } cycl obu t anecar boxylic aci d;
1-{[4-({[(6-fluoro-3, 3-dinethyl -2-oxo-2, 3-di hydro-1
wherein 14 i hdol -1 -yl ) car bonyl ] ami no} net h¥ i peridin-1
A|saC1-Q/bl}(ﬁgteh;ycbup}wd;allgﬁmn[egm@@plb@x@gupg L&Qgp substituted with 1 to 4 substituents

mdepend@nt[y%el@étgé forh k%%&p%oﬁméﬁh@@ﬁ%}@@zﬂ@@o@, 3 hytréiyd 1a3-Cl alky! group and

a Cy-Cy aIlSQfQ) C%r%(ﬂl{w qrgﬁﬂ WB?rﬁ'é‘tziﬂ/ Fa %Ftbbéptu%'\ts may %tlfnaély Eorra\ a bridge to yield a 3
to 6 memtvetel yihgramamellstitatddr sebstiuted withh Bydiexy Sraup @ak p@,rboxy group,
lisa hﬁ?&%ﬁﬁ@m Qhﬁ%etn aw?ﬁﬁreepé C47alky4°gr9u|']:ar maceut i cal

t th
R? and Fbi‘i‘éer ﬁg%p@hc?qrr]\gylég |C q}y rg%?%g[ogp,gig?{é agg In?yﬁ%ggtqe orm a %o_ C, alkylene

bndge to@felacd taismmendbeted rﬁg, together with a pharmaceuti cal I y

‘isa hﬁ@%%@m ghaéﬁnpétcﬁﬂbr a ﬁydro-w g§roG@ERguNnd or the

maceutically acceptabl e salt as cl ai
S is a by SINE: & SRBOV, TG, 4 HEY! R CEMBE oz Yo or @
5om>12hﬂmﬁ@m@96ﬂdgﬁm)the pharmaceutically acceptabl e salt
f slaimse 1 to 6 for the
orapharmace t'C l u?cgbﬁpgggl}r@g[%ggnent to treat a disease for
mhlch a 5-HT4 agonist is indicated. 10. The use of the

2. m@n@m;aamaror&rmeprmhaadéaﬂcew aapthle agicaptiailvee irsalhitn Hsvherein A is a
L ai ned in

C,-C, al eﬁﬁfg&%\.{pu F%g n ylgl[l] 5 %fu ?b 'Uﬁs&osﬁt&e? ot gﬁbsh’m?ed \?nth 1 to 4 substituents

reat nent
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R' is a hgdisgencésn pralyeerndtomios @ 856, alliddwer, central nervous
R? and F§Y§§ t%gt‘nﬂ IsREASE R® Ahd RehBPbgshd FHRaderant@yidnt bl®e to yield 5 membered
di sorder, enmesis, mgraine, neurol ogical disease,
fing;  pai n, car di ovascul ar di sorders, cardiac failure, heart
R* is a hadrogentdom, a, hatigehabmr ehyctwaapwwldr one. 11 . A nethod
RS i S t | | ng BoaUNBNoxddzbleBal group or a
@ ﬂ{'dd&@ QB@EE Ca?gwﬁ? gmm-th&ggdgﬂ{pstg i s indicated, W grovp
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3. a.ﬁ%:e tm%gbr?d ?C'rqhé mab&hHR ab&ggﬂ% SQE‘easQ;lanﬁé@lnr@alr% d \Qhereln Ais a

hod” treat .. Lncl udi
Ci-Ce alhﬂmgrowro Sﬁdeﬂtylegagrqtt@e%em@hlﬁljé%ﬁ“tuﬁéquLﬂdbﬁi'ﬂg%ja%h 116 2 substituents
independently selected from the group consisting of a C4-C,4 alkyl group, a hydroxy - C4-C4 alkyl group and

a C4-C, alkoxy - C4-C, alkyl group, wherein 2 of said substituents may optionally form a bridge to yielda 3
{o 6 membered ring;
R' is a hydrogen atom or a halogen atom;
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esophagitis, gastroesoplf@geral di sease, nausea,
central nervous system di sease, Al zheiner's disease,
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o and AEjage ey A o Cor BN a0BL 10PN, R8P el gy e to ield o s
membered @gt Ur e, heart arrhythm a, di abetes or apnea syndrone,
R“isahyérﬁ%eln%?dnp%néreat' ng said mammal with an effective
s . amoun o] he conmpound or the pharmaceuti cal l
R® is acewpadiblaousal B A-raZPidi nEeH n 2arR OGRS 5P P%ﬁ?'yi ggup or @
5-ox0-1,2@-thiddlazo®-3@gdumat i on of the conpound or the
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4. ‘Hyeenmpountl orAhp hearmacastied!e apcerBRp S8 £7 SRIMaICT &HY”P]& Vhigein Als a
Ci-C, alkgll‘éﬁé?%%gugz @éidtMmBa@r?wl@umg amblbstitaraeqt albsttuedl withag substituents
) ai n one of. ¢l ai
lndependw&ﬁ%ﬁf@gﬁggpqu 8%1[sls§%q oé g?ﬁ'tb“ teﬂ'f%yl%rouggﬁd Qﬂ%r&@r- C4-C, alkyl group,
wherein 2 of said substituents may optionally form a bridge to yield a 3 to 6 membered ring;
R' is a hydrogen atom or a fluorine atom;
R% and R® is a methyl group, or R? and R® may together form a tetramethylene bridge to yield a 5
membered ring; '
R* is a hydrogen atom; and

R® is a carboxy group or a tetrazolyl group.

5. The compound or the pharmaceduticaily acceptable salt as claimed in claim 4, wherein A is

‘3%/>§/ E/Ziﬁ “ﬂ(é”i ‘}H/Eii ‘hﬁ
, , , or
O 1
R' is a hydrogen atom or a fluorine atom;
R? and R® is a methyl group;

R* is a hydrogen atom; and

R® is a carboxy group or a tetrazolyl group.

6. The compound as claimed in claim 1, which is selected from:
1-{[4-({[(8,3-dimethyl-2-0x0-2,3-dihydro-1 H-indol-1 -yl)carbonylJamino}methyl)piperidin-1-ylJmethyljcyclobu
tanecarboxylic acid;

1-{[4-({[(6-fluoro-3,3-dimethyl-2-ox0-2,3-dihydro-1H-indol-1 -yl)carbonyllamino}methyl)piperidin-1-ylimethy!
Jeyclobutanecarboxylic acid;

3-[4-({[(6-fluoro-3,3-dimethyl-2-oxo0-2,3-dihydro-1H-indol-1 -yl)carbonyllamino}methyl)piperidin-1-yl]-2,2-di
methylpropanoic acid;

and the pharmaceutically acceptable salt thereof.

7. A pharmaceutical composition including the compound or the pharmaceutically acceptable salt
as claimed in any one of claims 1 to 6, together with a pharmaceutically acceptable excipient.

8. The compound or the pharmaceutically acceptable salt as claimed in any one of claims 1 to 6, for
use as a medicament.
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2. The use of the compound or the pharmaceutically acceptable salt as claimed in any one of
slaims 1 to 6 for the manufacture of a medicament to treat a disease for which a 5-HT, agonist is indicated.

10. The use of the compound or the pharmaceutically acceptable salt as claimed in any one of
claims 1 to 6 for the manufacture of medicament for the treatment of 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.

11. A method of treatment of a mammal, including a human, to treat a disease for which a 5-HT,
agonist is indicated, including treating said mammal with an effective amount of the compound or the

pharmaceutically acceptable salt as claimed in any one of claims 1 to 6.

12. A method of treatment of a mammal, including a human, to ireat 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, including
treating said mammal with an effective amount of the compound or the pharmaceutically acceptable salt
as claimed in any one of claims 1 10 6.

13. A combination of the compound or the pharmaceutically acceptable salt as claimed in any one
of claims 1 to 6, and another pharmacologically active agent.

14. A pharmaceutical composition including the compound or the pharmaceutically acceptable salt

as claimed in any one of claims 1 to 6, and another pharmacologically active agent.



