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Summary of the Invention
In this invention, it has now been found out that replacing the quinuclidine ring with a piperidine

ring significantly improves 5-HT, agonistic activity.

Therefore, it has now surprisingly been found that compounds of this invention have stronger
selective 5-HT4 agonistic compared with the prior art, and thus are useful for the treatment of disease
corditions mediated by 5-HT, activity such as 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



di sorders, cardiac failure, heart arrhythma, di abet es and apnea syndr one
(hereinafter these di seases are referred to as 'S-HT4 Diseases'). The
present inv vi-des a conpound of the follow ng fornmula
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pharmaceutically acceptable salt thereof, each as described herein, for the manufacture of a medicament

g

for the treatment of diseases selected from 5-HT, Diseases. _

Also, the present invention provides a pharmaceutical compaosition comprising a compound of
formula (1) or a pharmaceutically acceptable salt thereof, each as described herein, together with a
pharmaceutically acceptable carrier for said compound.

Also, the present invention provides a pharmaceutical composition comprising a compound of
formula (I} or a pharmaceutically acceptable salt thereof, each as described herein, together with a
pharmaceutically acceptable carrier for said compound and another pharmacologically active agent.

Further, the present invention provides a method of treatment of a condition mediated by 5-HT,
modulating activity, in @ mammalian subject, which comprises administering to a mammal in need of such
treatment a therapeutically effective amount of a compound of formula (1) or a pharmaceutically acceptable

_saft thereof, each as described herein.

Examples of conditions mediated by 5-HT, modulating activity include, but are not fimited to,
5-HT, Diseases.

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



good solubility, less protein binding affinity other than acid punp, |ess
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PCT/ | BZOo%o(gg&%gﬁmerocyclyi group and examples include a cyciopropyl, eyclopentyl, cyclobutyl, cyclohexyl,

methylcyclopropyl,  ethylcyclopropyl,  methyleyclobutyl,  methylcyclopentyl,  methyleyclohexyl,
ethylcyclohexyl, hydroxycyclopropyl, hydroxycyclobutyl, hydroxycyclopentyl, hydroxycyciohexyl,
methoxycyclopropyl, methoxycyclobutyl, methoxycyclopentyl, methoxycyclohexyl, tetrahydrofuryl and
tetrahydropyranyl, preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, methoxycyclohexyl and
tetrahydropyranyl, and most preferably cyclebutyl, cyclopentyl, cyclohexyt and tetrahydropyranyl.
The term “treating” and "treatment”, as used herein, refers to curative, palliative and prophylactic
treatment, including reversing, alleviating, inhibiting the progress of, or preventing the disorder or condition



4 to which such termapplies, or one or nore synptons of such disorder or
condition. Preferred conpounds of the present invention are those conpounds
of formula (1) or a pharnaceutically acceptable salt thereof, each as
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5-oxo-1 t hi ol e Ajls a Cl- ene, group,
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; RLIs a orl ne Q I's a net group; R4
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a tetrazoly group: ‘?‘E) A i's WD 2006/ 090279 PCT/ | B2006/ 000519 5 0 or

(D) A
“vq’ ‘Hé’ﬁ%’é"iﬁ o, N
y T 1 Or
Q" : 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
(E) Als a Cy-C; alkylene group, said alkylene group being unsubstituted or substituted with 2 substituents

independently selected from the group consisting of a Cy-C; alky! group and a hydroxy - C4-C; alkyl
group, wherein 2 of said substituents may optionally form a bridge to yield a 4 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 5 membered ring; R" is a hydrogen atom; and R® is a carboxy group or
a tetrazolyl group;

(F) Ais



O0; R is a hydrogen atomor a fluorine atom R2 and R3 is a nethyl group;
R4 is a hydrogen atom and R5 is a carboxy group or a tetrazol yI group (G
A is a Cl- C4yabdeyhspm group, said al kyl ene group being urci,%gﬁﬁ ted or
substituted with 1 to 4 substi tuent i ndependently sel e "f"r?e gr oup
consisting of a C1-C4 al kyl group, ydroxy - Cl-C4 al kyl group and a Cl-C2
al koxy - Cl-C4 al kyl group, wherein 2 of said substituents may optionally
forma bridgexto da:irf ad i ngrher ngouggubsti tuted or
substituted with ydrox @ box gyoup; Rl is a hydrogen atom
a hal ogen atomor a Cl-C4 kyl up; 'l »is a nmethyl group, or R2
and R3 may together forma tetranet hyl ene br|d8e to yield 5 nenbered ring;
R4 is a hyd -0 a XXy group; and R5 is a
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consistin o ?ﬁ aI kyl group, roxy - Cl-C4 alkyl group and a Cl-C2
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(J) Ais a | ene roug qe group bei'ng unsubstituted or
substi t ut eBPtW"Q"h’ fOImtac?”Qge ypda f%?@bqr%@%mwvgﬁbﬂt%ﬁéﬂh?'?Q?Pnaioﬁ‘eRgr oup
consi sti ngaod R4 iCA-nthyalgloud, @rRSumd R} rheydiogetyer -forfiila Garastetoylbnegbriaigp tapididas C1- C2
al koxy - C e%e@b lf.lxa Fer.é)a@ydrx&aﬁ %hna%afagerﬁabrq ow%&eo{wg@ﬁﬁp P is QPLLRRA! | Y

forma bridge nber e ogen atom or a
hal ogen at @%’FPR? C&F'PH’WIQSJ“?”? a2 Y3y F¥hp:2 %ol &t Wﬂ?éﬁ%ﬁyaﬂfﬂ%’ S R5 is
a car boxy gro&mp),zttahm@azoazahgdoupgroup, a b5-o0xo0-1, 2, 4-oxadi azol e-3-yl group or

a 5-oxo-l, & #-d 8l- @dhlmg%&p)/baicgg &@p b%lr'gsur@utgﬁtu@g o@ls}fﬁéhﬁﬂﬁ vihOUR. 4 Sai d

aIkIene roup bein stit tsV\D
5006/ 090276448 2 ot ot SRR T 0T Dy PRLASIHG PR
consi sti ng GafC, alkg@ler@p abkx|Cik loxyan§1-84 Bl raoup, wh@gin G4 ofasaid bubsiijuentspmay

wherein 2 %Lt.o%atydor&%.egétugelaa3rwe/m@rnsérmblaﬂ .J@ﬁymoaerbatbﬂgﬁahaogen%{o% gz3 to
6 nenbered ri
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membered ring; R* is"a hydrogen atom, a fluorine atom or a hydroxy group; and R® is a hydroxy group,
a carboxy group, a fetrazolyl group, a 5-oxo-1,2,4-oxadiazols-3-yl group or a
5-ox0-1,2,4-thiadiazole-3-yl group;

(J}) A is a C;4-C, alkyiene group, said alkylena group being unsubstituted or substituted with 1 to 2
substituents independently selected from the group consisting of a C4-C4 alkyl group, a hydroxy -
Ci-C4 alkyl group and a C4-C. alkoxy - C4-C4 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 halogen atom; R
and R® is a methyl group; R* is a hydrogen atom; and R® is a carboxy group, a teirazolyl group, a
5-0x0-1,2,4-oxadiazole-3-yl group or a 5-0x0-1,2,4-thiadiazole-3-y! group;

(K) Als a Cy-C; alkylene group, said alkylene group being unsubstituted or substituted with 2 substituents



carboxy group or a tetrazolyl group. Preferred classes of conpounds of the
present invention are those conpounds of forrmula (1) or a pharmaceutically

accept abl e @ $o0bR580f . each as described herein, in which. (a) Ais a
Cl-C2 al kyl ene group, said al kyl ene group being unsubsti h)g?@%&g‘%mgﬂﬁsti tuted
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of a C, -C4 alkyl group, a hydroxy - Cl-C4 al kyl group and a Cl-C2 al koxy -
Cl- 4 al kyihdegerdaply selhdedirom thegfoup adrdistinglad b0z alky ormarp aop s hpinady |- 4-Ch alkyh a

g{ Io(rjnggr t g FuBl wheteind2 biQafd sUB’sﬂﬁ)@ﬁt@rqaf dpﬂ&wall)ﬁgnﬂ §bﬁg@%qﬁ&9§§‘to?2nﬁﬁ?ﬁbe%grﬁ ;”FEHI ene
Ao o 2 A hgah e SRS e A T amepY s o et e £ <

i ndependemarbpxygsdupcrr e tpirairootie gr oup consi sting of a Cl-C4 al kyI group, a

hydroxy - Cle/g#rad d@é&esq;fe&ﬁboaﬁui o@tn@ re%t ﬁabéﬁﬂWam tHede SRl lof ﬁmuao(g) orgerein
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hal ogen atequm, a&;h)_;roﬁiiama@ d)ake R0 D CRRIRINYRBp, Ahbrlel@df fd Ab&entsimay Beticaaly R3 i s

a met hyl ou et her formatetrarrethylene bridge to
yield 5 ﬂ%wg tPly'ﬁl an‘ﬂogj n%érﬁ%jﬁ) is a nmethyl group; @éj " R4 is a
\ﬁlt

hydr ogefs) #ti8ACC ?Ikmewua sgideliysie gupbping unsueatiiuieor subsyied;yith Zsubstituents
5- 0x0- 1, 2,ikteperacitin 20b@ed3rom the lgup céiisistng\WPa 20 @0 aRHP QoD aRCTMdsg0@, @ARHO 7
DL Ox0 L 2t A7 i Tkl BLONE) ot/ Tord Sty ol RS B eeatng

t et razol asse nat 1 on anbng (a)
to (m « Aalﬁ 861 Sp elkane gepur.caig a&(Wﬁmr%ﬁ?m@PnSﬂJh@ww\Péﬁ%wwe%wm HHeglityents
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(9) R'is a hydrogen atom or a halogen atom;

(h) 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;

1] .Rs s a carboxy group, a tetrazolyl group, a 5-oxo-1,2,4-oxadiazole-3-yl group or a



t.anecar boxylic acid; 1-([4-({[(6-fluoro-3, 3-dinethyl-2-oxo0-2,3-di hydro-1
H-indol -1-yl) carbonyl ] am no} net hyl ) pi peri di n-1-yl ] net hyl

} cycl obut an c acid;

3-[4-({[(6- ﬁ‘gé@o@hé di et hyl - 2- oxo-,2, 3-di hydro-1 PCT/1B2006/000519

H i ndol - 1-yl ) car bonyl | am no} net hyl ) pi peridin-1-yl]-2,2-di nethyl propanoic
acid; and a pharnmaceutically acceptable salt thereof. Pharmaceutically
accept abl es-salttosi-thibdiseoadpauing; of forrmula (1) include the acid addition

salts aralq) ﬁ#@é@aﬁﬂ %rgudgrgggt%mhp%ﬁ%sal ts) thereof. Suitable acid addition
m aci

salts ar or e orm non-toxic salts. Exanples include
t he acetoéfl'ﬁse GAgresRf eomPQuRss, dnycambiptinn /yBANg (2) ) isAlse Prefereedr bonat e/ car bonat e,
bi sul phat e/ Sué prhizddieents tratieention providbsd ﬁ)mpomrfdrsalbﬁed fegrs tha RiLe corediing - at e,

esyl at e,q.f Rﬁ%t ﬂ@k‘ﬂ@{oaé §mh?:|r6’?ﬁ91gr OC pdied g%ﬁﬁﬁﬁnetﬂ) db‘lﬁé‘rrdma\}nﬁ.ethyl}cyc|obu

hexafluorop osphat hi bénza
hydrobrd"f‘ﬁ%?é?%‘“&ﬁ?"i‘ie hydr oi odi de/| odi de, isethionate, |actate, nualate,
mal eat e,1-{el[@ladre 3,3riipssfityae-exo-retihydrs th-phieit o)) cansqpiildmophehy) Bipsrapstyyiakmy|

ni coti N3 L p ks icQkgtate, oxalate, palmtate, panoate,
phosph a?é’ﬁ Jgﬁln ot lF\gs'&lhat e/ di h dr og_g o hosp at e, ]yr ogl ut amat
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S acehar Qi (G ey - Ame By oA SRR PicAtbp ey amin sy yaRera- -yik2,2-di

tri f | uomastgiptopsreic saadd Xi nof oate salts. Suitable base salts are formed from
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recover ed evapor ation of The Isation In
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"sol vat g)hoépﬁaté' SHfbglBalen séd&hﬂ'ﬁﬁ ClideRe, BubTRIaRC WhAdte, AR St s TRE RS G aft
compoun ‘ng the i nvention and one or nore pharmaceutically accept abl e

sol vent FBKFEUCALRAMS.t or exanpl e, ethanol. The term' hydrate’ is enployed
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sol vent of crystalllzation matq\gu %e"@ s1u St

d6- acet JREMEEXHNROPOIRFTH I G ”i'/u"{“ﬁ?thar?' 58%@“81‘ the invention are
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The compounds of the invention may exist in both unsolvated and solvaied forms. The term
“solvate” is used herein to describe a molecular complex comprising a compound of the invention and one
or more pharmaceutically acceptable solvent molecules, for example, ethanol. The term ‘hydrate’ is
employed when said solvent is water.

Pharmaceutically acceptable solvates in accordance with the invention include hydrates and
solvates wherein the solvent of crystallization may be isotopically substituted, e.g. D20, dg-acetone,
dg-DMSO.

Included within the scope of the invention are complexes such as clathrates, drug-host inclusion
complexes wherein, in contrast to the aforementioned solvates, the drug and host are present in
stoichiometric or non-stoichiometric amounts. Also included are complexes of the drug containing two or



Hereinafter all references to a conpound of forrmula (I) include references
to salts and conpl exes thereof and to sol vates and conpl exes of salts

t hereof . The term "conpound of the invention" or "conpounds of the

i nvention" wmeafBGoshey unl ess indicated otherwise, a co mula (1)
as herei nbefore defined, polynorphs, grodrugs, and |sorrerr?§¥ 3?@9@85
(I'ncluding optical, geonetric and tautoneric isonmers) as hereinafter defined
and isotopically- | abel ed conmpounds of formula (1). Also within the scope of
t he i nvVE@AEICEARNEARY0E owanic exnpopertuivhidisnaydk I sieichiogetiio @nors-ddichicpretriclagoyrits, .
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pr oduce appropriate functionalities present in the conpounds
of for gﬁ"ﬁ’%t'ﬁdgmfgﬂﬁ‘ﬂg%rtal n noieties known to those skilled in the art as
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exanpl es of teplace nce w exa?rpl es and
exanpl eBesigy. Pé'tgﬁ'é?” 'ﬁ?ﬁ?d*r ﬁl y b EF RS ABeriep fhrImaseutiqabAssedatiement i oned
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occur. It foll re n%méot Ic:ﬁ'ld'w oﬁnﬁgﬁm ?193 boﬁwa'aglﬁunctmélﬁy é@@BHPQﬁ s{téfpe of

i somerism Inclu n %ﬁ ﬂgr esent | nvention are a
st er eoi soners, T@"é%‘?‘r'é?rreix%"’?'%(’jﬂ’éﬁcgm 8”“? hydtogrvindCrefaleiof t he conmpounds of
fornula (1) i nedeteckhegpnonmbelrictsiulex i cdrteinisrag atroed funttianaliyneO )y reetbdr thereof,

i sonerism and fB? é&&Mﬁi@%;ﬂHcer‘H@rﬁ oPt'ﬁe Hﬂ?d@eﬁ Wﬁ{(@%s)alﬂnéﬁoﬂy&‘éﬂh ded are acid
addi tion orr%@ whe telo active, for

exanpl e, F’aeﬁﬂ“%‘?s 9 rﬁ”ﬂ?&?’PPé‘t QFBFF’SH%%?FF%’CE i th%i?é%ﬁ'l”& exgriples 2pd pamngled
DL- ar gi i ateer prbeg fypesseaytheifowne imttheaioremettioneiseferehcephar maceut i cal | y "accept abl e

i sot opi cal | ¥pdigRehdifmpOiHRO bitdshuRl 1) maPBMbavet ht a’é"ﬂ%&r%g ofQfHEr QmpB{a€ o2t OB
are repl aced by atonms having the sane atom ¢ nunb ut an atomc mass or

mass nufffB¥adkfferent fromthe atomc nmass or mass nunber usual | y found in
nature. WO 2QO@uUOSRRHIMURAT)/chBI0IDG HE0D Fbs: asgmmsttrgsri®s atinsicgotigestwewi t abl e
for i nclised MledifdmbRONEREMEEBHSUAE cdnbifhs] BVREMHION Keld®r biiRe bRGS SHRASroRfatic
moiety, tautomeric isomerism {“tautomerism”) can cccur. it follows that a single cormpound may exhihit
more than one type of isamerism.
included within the scope of the present invention are all stereclsomers, geometric isomers and
tautomeric forms of the compounds of formula (1}, including compounds exhibiting more than one type of
isomerism, and mixiures of one or more thereof. Also included are acid addition or base salts wherein the
counterion is optically active, for example, D-lactate or L-lysine, or racemic, for example, Dl-tartrate or
DL-arginine.
The present invention includes all pharmaceutically acceptable isotopically-labelled compounds of
formula (1) wherein one or more atoms are replaced by atoms having the same atomic number, but an
atomic mass or mass number different from the afomic mass or mass number usually found in nature.



hydr ogen, such as 2H and 3H, carbon, such as "C, 13C and 14C, chlorine, such
as 36ClI, fluorine, such as76F, iodine, such as 1231 and 1251, nitrogen,
such as 73Nyaoslad7o 0Xygen, such as 150, "0 and 180, ph such as
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useful in drug and/or substrate tissue distribution studies. The radi oactive
i sot opes tExpmplesgf isbiopes sBlblefardnalgiob drthe eompourals ofltMOnvemtien ipaudeiisotapas ¢ty usef ul
for thi r@uﬂ@gérpsmﬁ ak TH swdew c.‘af'boﬁ fe.edrrase*@s 8c@hd & ruﬁraru{éog@h hQ“CﬁﬂBnﬁ@@«‘ﬂ:}‘. agr@ans of
detecti,0 t i25, ut es such ag deuteriu

i)

may af f [ e v S 't p boI ic

e, P3R5 ot AR 20 S BB oAEr o S e
st abi | | tugh as BF, aegemppliesuch acP®ased in vivo hal f-fife or reduced dosage
r ef‘ﬁ' r en’ePtcﬁartarﬁll‘étoBBQ!?%bB@? c&ﬁpd@ﬁ@f&w@ma ['I)nfoﬁéﬁﬁlp@' tﬁ@éé%%r%ﬂﬁaﬁl%a Sub;t i tut } O|n
Wi osi.tr ot 0 e usefu
' Poot BRI e 4 el B SR SRy SRt eni et Priep Bt GaCsiS Fros
r ecept offitiuy b&i ey carberotdpis. (B 4rg partigusr dseiubippthigmupossfin fiew nitheir 4ak9 ofcan

gener al ihybridfatibh SRAERS ,Tminsp@aét@a.bh onal techniques known to those skilled in
es anal o ous, 10 hose d acc npanylng

the art or r.ocess

Exanpl es an%pé?sﬁ i 5?@1 HEgHE 'RpaqPRg Sy Ha%%%?eélﬁ?‘l' ?W@B?@ﬁc’ %?gﬁpﬁveragg &fed reagents
in pl ac@‘@ﬁaqeheeshlmfroatm%&! metabalig Stabliyrfenaxanme, ynoeasaddy e halljile opfeduded
Cﬁ”pounﬂt&a?reﬁd'}@mérﬁi B Rontd %aj«?ﬁ’br&@rr@lﬁﬁ&ﬁr‘eﬁﬂctﬁ%te{nbﬁ procedures described in
the genera

ent e Iow nthe & Hy,C tho i bed in
the Zonr e BEiBR S BB fig Bet, flon B 6. 0% PBER Eli GBS UEF ndRatd
megi fi cEWP%WBTOPWF@MfPETTﬁEd'??rf@rseéﬁf“"Wl9‘&%@‘%7?0%9@@0%%@@)#1)%ses any one or
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2§ Ol Aok WSl o B ST ALRLES AREHLLDRLE Do BENRTLccSALRGR o The

conpounds esent oI nve arret processes
wel | knByamples gpd E’Hﬁéﬂfﬁpéi)%ﬁ"ﬁtaﬂéiapf@ﬁﬁa@mlﬁ daQ?Pde@t%lyﬁElce ?féhe nedarpee as
shown i Ragdneprb@blsyeimpeyddet hods A to |. The fol l owi ng Methods A and B

IlTustrate Alﬂo‘? iRl 8rR§Juﬁ{1 A 'fhe%rmﬁlg??géﬁrb%%re?)gres Bﬂfﬂ%&édhﬁs dys%hlgb éthg\%neﬁeql Oth !

illustrate t

i ndi cat ggthogy PTGSRZF-' Row qeAy thrspeciig methods @ﬁﬁ@'bﬁ‘l‘)lnlﬂlﬁ/ﬁxﬁ@m%%%%‘sa“ﬁﬁ@ as defi ned
above. Phearkithasécpsrpbreytroulige GodXitptions dBredt B esert imahtion kiso BRBAPagedyyr OXY,
car boxyo@JorMe”oQtl%Eé)érg&Eée@gor %g gt P nﬁs &%rﬁgggg mferdgimnr{tx fﬁd\fethydr oxy,
car boxy or am no-protecting 8 ed in ective oups in

Or gani ¢ MsyAediniasiusedifereied by T. W Greene et aL (John Wley & Sons, 1999).
Al starting materials 1in the follow ng general syntheses may be

conmmer cghérm%\gmegigbl e or obtained by conventi onal rret hods knovvn to those
skill such as Howard, Harr% at . 1996,

39, 143; JoenHEERMPOYYinG! ihpreseptipvshionaiay pienEed @é? "a”B‘V 019’9%85928"9” pan

Rober t s thepasphdtiofoftonddounds &t thivigle, foileaample 4086wn 23he folb&Bg Me@uad 1A &, Ceor ge
J at al., Syn r or at ed
nerein by ¢ oriakuee VRt FilArS e plsBeidl Bl B G G it e
conpoundsousgh | Hluptrata the prappratioyot Y08y IDBOPEEGIESCT/ | B2006/ 000519 10 Reaction

Scheme A Unless otherwise indicated, R', R?, R, R%, R® and A in the following Methods are as defined
above. The term “protecting group”, as used hereinafter, means a hydroxy, carboxy or amino-protecting

group which is selected from typical hydroxy, carboxy or amino-protecting groups described in Protective

Groups in Organic Synthesis edited by T. W. Greene et al. (John Wiley & Sons, 1999). All starting materials
in the following general syntheses may be commercially available or obtained by conventional methods -
known to those skilled in the art, such as Howard, Harry B. et al., J. Med. Chem., 19986, 39, 143; Joensson,
N et al., Acta Chem. Scand. Ser. B, 1974, 28, 225; Robertson, David W et al., J. Med. Chem., 1986, 29,
1832; Quallich, George J et al., Synthesis, 1993, 351 and the disclosures of which are incorporated herein

by references.

Method A
This ilustrates the preparation of compounds of formuia (1}



R4 Step A O\W\ NO4 1 NHNR zZzRZIRROA- RHZNAR3 (li) NRsa R2
(1) (1I'l) in Reaction Schenme A, Rea is Rs as defined above ore. group of
formul a - CO@F; in Reis a carboxy-protecting group, The t

" car boxy- pr ot ecot‘]%bgﬁgr oup”, as used herein, signifies a 6?3@%’(99?’??651& oup
capabl e of being cleaved by chem cal” neans, such as hydrogenol ysis,

hydrol ysis, electrolysis or photolysis, and such carboxy-protecting gr oups
are desdiedckefhimaAPr ot ective Groups in Oganic Synthesis edited by T. W

G eene et al. (John Wley & Sons, 1999). Typical carboxy-protecting groups

include, but ate not limtegytqy nethyl, ethyl, Qt-but rret hoxymet hyl ,
2,2,2-tri, et hyl, benzyl, di phenyl net hyl, trr»mﬁ y Si

t- butylcﬂ@ggﬁq yl and aII |. O These gr t - N\/thyl or nmet hyl
is preferred Rep Al Int tep, the desik rrpound of formula (1) of

t he present \PAu\{entr on i sPrepgarad b car bonyl atd20f of )t he conpound of
formula (11) kh the compoun At rrrula(III) The conmpound of fornula
(I'1) is comrercially avail abl{@) or can be prepared according to the Methods C

and D set for e, el r I a ared
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SUch as PEE: &Lg R T e ik A DGR 7 it
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restriction op thrgestépattﬁér &‘esﬁéd EJ@&GQJ Qfofa)ﬂr?& U]gf @r?%?%?ﬁntqﬁ\?eqtrona@& %ﬁﬁ 40 e

car bonyl at |r&% gent reac é
used hercaronyleligippfdae srmp%oﬂ: ﬁf feanuoy Wik thegeoageynd <f ifsetiad f) Bhe C%rm@untbp
l'i m t ed tér@dula anisicointiazaiheaveiebie\waian\be prparsd agodindio theaménd (ccingDdaiohieoddaDl ) ;  a
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chl or of 4-ni enyl chl or of ormat e
is preferred. Thﬁféacr"%’b'éf‘?rﬂ‘i‘i“ycﬁﬁ Prefpradlysftaed 'wérareaerrrp er9°r"8’ﬁgTé19E9f's PRAFEHAR ur es,
and t he rggtrietiinse the aatlie0st the SuNjeeY tatberenplayed) @tovided thaCidhad o hdverse venttohae  The
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convenl éH'fab'Féd"%"ﬁfr ingludsy tout; 3@ "P’é%tf’i’ ¢ halpoepated ﬁ%ﬁ’c&ftl‘.?r‘% 588‘ s @i?h“ﬁ%?ﬁ‘afpc to
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dependi ng,Qp AR A% oeR%na! éhengbé}P%sydrétﬁwe&@@&kb@&yﬁ%ﬁ&%@%’;}&r&uéﬂ nb 46 an"elat Ur e
of the starting materials an vent lcl)\}/ wever [ oVl ﬁ
r'&acti orf"§ Sargflqsecﬁugla as N N-dimethylformamide and N,N-dimethylacetamide.. Of these solvents

dichloromethane is preferred. ‘

There is likewise no particular restriction on tha nature of the carbonylaiing agents used, and any
carbonylating agent commonly used in reactions of this type may equally be used here. Examples of
such carbonylating agents include, but are not limited to: an imidazole derivative such as N,N*-
carbonyldiimidazole (CDl); a chloroformate such as trichloromethyl chioroformate and 4-nitroptienyi
chloroformate; urea; and triphosgene. Of these, 4-nitrophenyl chioroformate is preferred.

The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. The preferred reaction temperature will depend upon such
factors as the nature of the solvent, and the siarting materials. However, in genaral, it is convenient to
carry out the reaction at a temperature of from about 0°C to about 100°C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction termperature and the
nature of the starting materials and solvent employed. However, provided that the reaction is effected
under the preferred conditions outlined above, a period of from about 5 minutes to about 24 hours will



under the preferred conditions outlined above, a period of from about 5

m nutes to about 24 hours will WO 2006/ 090279 PCT/|B2006/ 000519 11 usually
suffice. In the case where Rya is a group of fornula-COOR6, the deprotection
reaction wi IVO2M6(088%372 0 yield a carboxy group. This reacet¢Tmesoasscri bed
in detail by T. W Geene et at, Protldctive Goups in Organic Synthesis,
369- 453, (1999) t he disclosures of which are incorporated herein by
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nature of the starting materials and solvent employed. However, provided that the reaction is effected

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

Method B
This illustrates the preparation of compounds of formula {[).



NHN 7i RORRL- O RRBRR R3 (V) (I1V) 0 Ra Step BZ NHNARS X
A Rsa OHC.Aa.Rsa RI- 1 / O 1- 3 or R R(I) (VI) (M1) In Reaction Schene
B, Rsa is ahggé ped above; R is an am no-protecting group; Aa is A as
defined abo 0609%7%. 3 al kyl ene group, said al kyl ene grP€IIBL®s/MNHS19
unsubstituted or substituted with I ¥ 4 substituents i ndependent |y

sel ected fromthe group consisting of a halogen atom a Cl1-C4 al kyl group, a
hydr oxy -Rgzl,m%;@bkyl group and a Cl-C2 al koxy - Cl1-C4 al kyl group, wherein
2 of said subs tuerhtz;s may optionally be taken togetg;uer wi th the carbon

aton(s) to for 6 rrenber d r| ng; and X |(§>F6N en atom such as an
i odine ato f?@latomor %8 oni ne a mN he t ;jlamno protecting
group", rel Bl gnifies a protay 5)=2¢ls) c abl e of being

cl eaved b @al means, such as hydrogens hydrol ysis, electrolysis

or photol ysi sRafd such amino- protecting groups® are d¥scribed in Protective
G oups in Ogani dvVeynthesis edited by T W Geene et al. (John Wley &
Sons, 1999). Typical am no-protecti ng gr,oups i nclude, but are not limted
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not limted to: acids, such as WO 2006/ 090279 PCT/ 1B2006/ 000519 13

Step B1

In this step, the compound of formula (V) is prepared by the deprotection of the compound of
formula (1V), which may be prepared, for example, by a method similar to that described in Method A for
the preparation of the compound of formula (l) from a compound of formula (il). This deprotection method
is described In detail by T. W. Greene et al.  [Protective Groups in Organic Synthesis, 494-653, (1999)],
the disclosures of which are incorporated hergin by reference. The following exemplifies a typical method
involving the protecting group t-huthoxycarbonyi.

The reaction is normally and preferably effected in the presence of solvent. Thete is no particular
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the
reaction or the reagents involved and that it can dissolve reagents, at least to some extent. Examples of
suitable solvents include, but are not limited to: halogenated hydrocarbons, such as dichloromethane,
chloroform, carbon teirachlotide and 1,2-dichloroethane; and alcohols, such as methanol, ethanol,
propanal, 2-propanol and butanol. Of these solvents, alcohols are preferred.

The reaction is carried out in the presence of excess amount of an acid. There is likewise no
particuiar restriction on the nature of the acids used, and any acid commanly used in reactions of this type
may equally be used here. Examples of such acids include, but are not limited to: acids, such as



hydrochloric acid, or trifluoroacetic acid. O these, hydrochloric acid is
preferred. The reaction can take place over a w de range of tenperatures,
and the preg @ &ﬂﬁl on tenperature is not critical to the invention. The
preferred reaction ténperature will depend upon such faBtbIR204M00PHE nat ure
of the solvent, and the starting nmaterials. However, in general, it is
convenient to carry out the reaction at a tenperature of fromabout 0Cto
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as sodium methoxide, sodium ethoxide, potassium t-butoxide. Of these, diisopropylethylamine is
prefefred.

The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. The preferred reaction temperature 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 temperature of from about 0°C to about 120°C.' The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and the



14 nature of the starting materials and sol vent enpl oyed. However, provided
that the reaction is effected wunder the preferred conditions outlined
above, a pege,(g%o&ig %_; om about 5 mnutes to about 48 hours will usually
suffice. (BZ2- dtCti ve aminati on: The reaction is nor RETH2086@00HP ef er abl y
effected in the presence of solvent. YThere is no particular restriction on
the nature of the solvent to be enployed, provided that it has no adverse

ef fect odurk IbE}hers&atm'girmal‘nerﬂrs dnb@olv@tgRpibyedi Avvadvee Brodinell thiethe irdackons difsseal \ée

r eagent I I ude,
but ar eﬁnrggfqh F i‘fﬁ‘?’?'téat"? %@Bﬁf’@ﬁ%ﬁg@%&%%’r& g??ﬁﬁ%ﬁ%@“éuc e%ﬁ%#%ﬁ?é?‘%%g’["hane,
chl or of B¥#Y S¥#f%Hon tetrachl ori de and 1, 2-di chl oroet hane; ethers, such as

di et hyl (Beth esdluctidé argiagtioapy! et her, di met hoxyet hane, tetrahydrofuran and

di oxane; alc I ; - - and
but anol ; a.ce?élq1 % r%g}'%?g'gbﬁ@ﬁl{%agﬁ&e@%bwte ﬁ%%’g%? B’E%%E@&%Qr%ﬁgﬁé@%ﬁ% ﬁJard“?@%ar bons
are prefesiiFlon onhangterg of tsreojventde PP eaplows: Piodedhiatyt kasapcadvepe &ff?%ﬂ'ihéﬁeng

r eagent readioe pethi Sedgeie i Eedmad prar it canuisasive reagehts] attidasito @omé beemabxainpleodi t he
reduci ng, , o Ci sed, jn. ctions
of 1 hi o HEB89A0GR U oo RIRRRENChghehRP thock AT ok ASdihckherkRe T

| ncl ude ST e CRbRRETaaNlona &8 1 ocriesea AP e 8 ety LfeirRiopTopy! st
cyanobouietethdxyethend rethalsaehifuian dnd idacmb oaaphals, e mnhdis imdehandfetiaha sp@opansl oadproganol

tri acet oybpahydid dfy b P! G soERs, kBl dohyhodtifs bEIHRIRG T eagent

require or reacti on ma% al so var e % e mq,on many factors,
notably the rHESJEacHeN i Saried o e RipRgnderl & pegupipereggent: faere isflikewisenp nagicwan al s
and sol wstiictionmpl by estureHd Weey edycinghedgetih eised acd honredeingf reagetiechmmmaityruspd @f er r ed

condi ti QBSyong & thd E’F% fﬁ\lﬁg?cﬁﬂwl BéRkEd¥erd. aE&é??ﬁ?é(s ofsuleR redu@iy bRt iRGlde! Rk ga0ENt

to the starting ma wll usually suffice. The reaction can take pl ace
over a WnERd tP:a“%’SEmol?or?hé‘i"Fﬁér%’F\HP‘ecé’?"DQﬁrﬂmde‘ée Y tpaé’ﬁ@ﬁbBWthﬁg?rﬁart% re is
not cri sbdian triacetadieprohysrzatis preferrdth Ehoauahidy platle redenituireayettarpirrdifonthe reviclidn
depend W29 BisS U.fr{? widB@‘,%Bérﬁiin@%n Héﬁy fagbMr z%ta@fy thd ¥t QP ratud Hha tildehafikdrlilen 9

material s.. However, "in genéral, 1t IS convenient t ar out the reaction
T &t P ATARES GNP ABBAE0. e e drechaics Sfeed BidalrPiated 8T ar 1 o
react i om chenyica bguivateat ratiof d éd 3of ttbopdiatip regoentorteersiarfirgataterel withegualy syfficd e

r eaft i on taoﬁpﬁﬁeﬁliédét%n%ﬁi éaége%uaﬁeaévttew wie .talta@ &t @hbér?l?re&?ﬁrgrﬂwalpgecﬁagﬁa%ﬁénvent
enpl oyed. vVer, provi I ha reaction is. effected. unde e

o o ¢ Sl & sh ST Fieciveiingy dfe ARG SR Finsiatirs i SBSH wian Such
about 24actwuessthe wathfe of disusoivest, andgfthe sfarting matefins. Haweventiegenerh 1 ig cepvemientfy of

f or nul a&RORR thd RERF B At@jcttlile bEREA bt Wotd tof Molitostiet.OThe tPhetrequiire6 #dr QXY
group. The,.reacti.on

. nay . arri.ed out under the sanme ndi.tions. a
descri b& @?yeﬂiswa%%'d%ﬁfbﬁ?%d'% OW?Wo%ggsﬂﬁtag"yi tﬁ? ug 1?055'_3 8F§p?rﬁ5repaﬁlgﬁ'§r ation
of conpmettksofdiie ftatinaimate(ias jnd syiveRiCOBIgeD HryerRGTHrIvRRe det deosadon Bfrgetct i on
Schene GnddheSirandd condifihs Stidied GBoWNOR pRliiod' of fro@ aboUR's rinutésth @EbIRB4 hourl O Re
X_/ CI)ZRU(&LE@SU%&X RZR3Z (VIIl) CRR3 (X) R3-X (XlI)

Inthe case whers R™ is a group of formula ~COOR?, the deprotection reaction will follow 1o yield
a carboxy group. The reaction may be carried out under the same conditions as desctibed in Step A1 of
Method A.

Method C
This illustrates tha preparation of compounds of formula (11).
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The reaction is carried out in the presence of a base. There is likewise no particular restriction on
the nature of the bases used, and any base commonly used in reactions of this type may equally be used
here, Examples of such bases include: aikali metal hydrides, such as lithium hydride, sodium hydride
and potassium hydride; alkali metal alkoxides, such as sodium methoxide, sodium ethoxide and potassium
t-butoxide; alkali metal carbonates, such as lithium carbonate, sodium carbonate and potassium
carbonate; and alkali metal amides, such as lithium amide, sodium amide, potassium amide, lithium
diiropropyl amide, potassium diisopropyl amide, sodium diiropropyl amide, lithium bis(timethyisilyl}amide
and potassium bis{irimethyisilyhjamide. Of these, sodium hydride is preferred.

The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. The preferred reaction temperature 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 temperature of from about 20°C to about 200°C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed. However, provided that the reaction is effected
under the preferred conditions outlined above, a pstiod of from about 10 minutes to about 24 hours, will
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the nature of the bases used, and any base commonly used in reactions of this type may equally be used

here. Examples of such bases include: alkali metal hydrides, such as lithium hydride, sodium hydride
and potassium hydride; alkali metal alkoxides, such as sodium methoxide, sodium ethoxide and potassium
t-hutoxide; alkali metal carbonates, such as lithium carbonate, sodium carbonate and potassium
carbonate; alkali metal amides, such as lithium amide, sodiurn amide, potassium amide, lithium diiropropyl
amide, potassium diisopropyl amide, sodium diiropropyl amide, lithium bis{trimethylsilyllamide and
potassium bis{trimethylsilyl)amide; and organic lithiums, such as n-buty! lithium, sec-butyl lithium, t-butly
Jithium and pheny! lithium. Of these, sodium hydride or n-buty! lithium is preferred.
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carry out the reaction al a temperature of from about 10°C to about 50°C in the case employing the

combination of the hydrogen supplier and the catalyst as the reducing agent, or from about 50°C to about
200°C in the case employing the combination of the metals and acids as the reducing agent. The time
required for the reaction may also vary widely, depending on many factors, notably the reaction
temperature and the nature of the starting materials and solvent employed. However, provided that the
reaction is effected under the preferred conditions outlined above, a period of from about 10 minutes to

about 24 hours, wiil usually suffice:

Method D
This illustrates the preparation of compounds of formuia (1).



\' N NXZ Step DLH;::2RLI NR R>0RZR3 3 ( X) (XIl) R-X(Il') In
Reaction Scheme D, Rs and X are each as defined above. Step D1 In this step,
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with the conpounds of fornmula R2-X and R3-X. The reaction may_ be carried out

under the o,condi t seps1 as descrjbed in Stepypsof Methed 8. Method E
Thi s illwb@?&é the _prepargfi ony mpaound of forf P.  Reaction
Schene E ?%p El RO R4 Step“E2 XOAHReg or OHC ™Y RSH~EN Rsa (X111)

(Vi) (MI) (XIV) R4 .., FIZrd L N\ Rya "A"  (ldsl) In Reactif®dbn Scheme E, X,
A, and R3a ar&each as defined above;, &Ad R9 is an am no-protéRting group.
Step El |n tHp&eagiepScheme Ds Branguifie eAches defispdatioxd. V) is prepared by the

coupl i ngtepD1t he conpound of formula (XII1) with a conpound of formula (V)

or by the redycti i nat i ound, .of { ar.nul XI 11 ith the
conpound of f Ig ﬁ'r%%%’ ?@:CP@E)M}E gqé%nﬁrf%gﬁﬁ%? Pareg rbﬁﬁp'éea{!% g ?}e cégﬁmgé Oﬂﬂ?%gr ed
accor di g whish iaesmmsiriallyrveiabla o eaparee pegerdig| to flep £1ioE Metbemhe r theagdciiongvai ieabl e.
St ep E2carfleddit Snde 189 sanid @ndiii® adidedordbd fn@tdpdsof Melnbd ci s prepared by the

depr ot eg;ei obs] of the compound of fornula (XIV) prepared as described in Step
El . The tion may be carried out under the sane conditions as descri bed
In Step Bi of PNE$ pigel 1 comprydmb fooud () isprepareB 2y ekYam0 51 the carppound of formula

.- (X1) with the compounds of formula R%-X and R®-X. The reaction may be carried out under the same
conditions as described in Step C2 of Method C.

Method E
This illustrates the preparation of the compound of formula (1),

Reaction Scheme E

R M
HB\N/\D =P - RQ\N/\D e
H 58 58 H 5a >
NH X“‘A’H " OHC\A,,.R N“A’R

2]

(V1) (VIl)

Xy {XIV)
R4
HoN
N, R
)
In Reaction Scheme E, X, A?, and A% are each as defined above; and R®is an amino-protacting
group.
Step E1

In this step, the compound of formula (XIV) is prepared by the coupling of the compound of
formula (XIll) with a compound of formula (V1) or by the reductlve amination of the compound of formula
{(XH1) with the compound of formula (VIl).  The compound of formula (XI}l) can be prepared according to
Methods H and | set forth below or is commercially available.

Step E2

in this step, the compound of formula (1ll) 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.



Method F This illustrates the preparation of the conpound of fornmula (111)
wherein Ais Ab. Reaction Schenre FR R4 s RA R4 R ~NStep F1 R N Step E2
HNz H NH@ oo'E,ll}gnljéisY R12 N\AbRsa (XII1) (XV RI0O | R71 (llia) ORB (XVl)

I n Reaction Schene F,” Rya , Re and R? are each as defined YWEORIY i s a
silyl group such as t butyldi nethyls Ei’yl , t butyldi phenylsilyl, '
triethylsilyl or trinmethylsilyl, preferably trinethylsilyl; Rll and R12

i ndependently represent a hal ogen atom a Cl1-C4 al kyl group, a hydroxy -
Cl-CA - \ahkyle group and an Cl-C2 alkoxy - Cl-C4 alkyl group, wherein R11
and R12 tionally be taken together with the carbon atomto which they
are attached thsifuskaiesithe pregarstionehiie pasepound af fprmule ()evharein igldt i ned above with
provi so Racpmbdisle@ne group and a substituted nethyl ene group are excl uded;
and Y is an al koxy group having 1 to 4 carbon atons, an im dazolyl group or

a phtalingdyl Aroup..Step Fldn tB's step, the .conpound ®ff formula (XV) is
pr epar edrﬁ%\w C nsat? oFﬁ of, ?ﬁ‘el C und oféteFonzr nul &2 with the
conmpound of f Ha H-H_\_{ in the |'lpr Yof paiaf or mal deh N\Aeﬁséonpound of

formula (XIl11) can be pYepar ed accordi nggiog th1(1)d H and ihay OF IS
commercially gygilable. In the Caag that Y i\?\nﬂ)t an al ké»& group, the
reaction is normally and preferably effectedoi®’n the presence of sol vent.
There is no particular restriction on the natdbe of the solvent to be

Fengent . hvocasionoofma, RRARS B P USROG stk WS § BRI P R as e
et ont . BBy PBliobRmlsh, Sfulnd 37 e B M oateoiap R i R ot B
ha| ogendtdependényiy reptaaens emslogenptdm, a$:-@i ekl ooeme hiriowy - Cebl oalkyf woumand an Bof.
et hanol , okl redidh g o ﬂ‘*hﬁm’e?aﬁgﬁ“’"@g@mi’i‘@ﬂ%‘*—‘*?’ﬁ*ﬁ‘%ﬁ SEbhAon e,
: - ut anol .. ., dic (
ot hano! "1 BBERS pradie B Ao BRSO R s Brs e abr e etues & Mo vigre
t enper ataueand amsdbstilyted pretiviese groep aiei exeludeticandef iatan rmékoxysgreupt haging t ite dilcarbon t he

i nvent i QffomsIREmRheIVE hloBSlor BedihRef glogpper ature wil |l depend upon such factors
as the r@t%_e of the solvent, and the starting materials. However, in

gener al =285%5Y s convenient to carry out the reaction at a tenperature of
f rom about 0CIn tbis gtsputhe rROEUNT ek formyiae 4V isuirersdsds kyr condignsatior at the sampaewpd af so

;/ﬁry Wi ftalmwa (RRPRIHChE BorRfbuRBSYorhRBIHOY §, thd Bleaddby of fitaidrRaBAHyEd) haaResmbWr € and
e hature

f.the startin terials d .solvent e 0 .. However,
provi decforfr‘ﬁlﬁ 1{I)hcgn P%ﬁ@?fi‘r%gﬁcg%‘é' goeh@%tlggipawﬁzarrm ?W%@Jygﬁﬁ% ‘condi tions
out | i ned abov# thexcase thaplf iofot an allaxstBwur. U raqation ie sommalnirepreferabhhefieeisd inthg |
usual |y akbhde@esolvehtePheredis hidpdriufar etifddion e AFE SUREIschenti@bdBhiloyed, lplodilded S

s L T N
least to some extent. Examples of suitable solvents include, but are not limited to: halogenated
hydrocarbans, such as dichioromethane, chloroform, carbon tetrachloride and 1,2-dichloroethane; and
alcohols, such as methanol, ethanol, propanol, 2-propancl and butanol;. Of these, dichloromethane or
ethanol is preferred.

The reaction can take place over a wide range of temperaturas, and the precise reaction
temperature is not critical to the invention. The preferred reaction temperature will depend upon such
factars as the nature of the solvent, and the starting materials. However, in general, it is convenient to
carry out the reaction at a temperature of from about 0°C to about 120°C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed. However, provided that the reaction is effected
under the preferred conditions outlined above, a period of from about 5 minutes to about 48 hours, will
usually suffice.

Step F2 :

In this step, the compound of formula (Hia) is prepared by Mannnich reaction of the compound of

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



20 The reaction is normally and preferably effected in the presence of
sol vent . There is no particular restriction on the nature of the solvent to

be enpl oyed,y that it has no adverse effect on the reaction or the
reagent s i Vo that it can di @Ol ve reagents, at [F&F4B20060W81e
extent. Exanpl es of sui tabl e sol ven i nclude, but are not limted to:

hal ogenat ed hydr ocarbons, such as dichl oronethane, chloroform carbon
t et rachl ori deTrneacliorids shrmhllyand ptetesably effeddaien he pebaite aisoteret Thgle ioidparticular
di i sopr Q@(rlctlo‘?\t&etﬁ% nathl‘étorf W{U \BBHE %@ eﬁ{ﬂgééy 9?6919«%! tth ; Eéé ﬁosacgﬁ}ég Qﬁ@c? on the

acetonitril e and benzonit

N, N- di mé?a5ianias fedpRogas '"KP‘Y@dcﬁ"Préftahgf/P%MﬁS%!}ﬁ E?égeaﬁdatH%%%méPwy eHRSSHRGPES Of
tri am deuitafe sbheseinsiodey butt B¢ notdindtad ar dalpdehaisd hiBodarmehe suedas difttorsredieinion | s
carried cﬂlUrtofoH? c%ﬂ@n Mrg&ﬁ)ﬂ&@ar‘&{ﬂ lel:l’ﬂ%éha%? éiihers:r Qﬁc\!,rvxleas' ﬁeﬂlqh E‘tﬁw aﬁoﬂ?(g)ﬁ;l ether

particular, Festriction on the nature acid

Lewi s acdfi@eniyrgiang digkang: nitlep.sHehasgrongile P’I‘ﬂ @“Z"Pi}rﬂ% 5%9'“'8%1%%07‘ ?S ’B@“a\ﬂﬁ‘@d

her e. BEhapirethyimimanidd) N edirsthgletatbmigecdnd dhexanieiiylphosphoriattridnidd. 108 thebesolBRS,

Al Cl 3, I, Fe(NOB)3, CF3SCBSi (CH3)3, Yb(CF3SM)3 and SnCl4.
Ot hesg%ﬁlgoﬁ]gl}:]%%%cémfg@&cCFSSCBS CH3)3 or MyCl 2 i sﬂpr eferred. The reaction

can take pl ac&olFastion Spafeed: At dbthgrPreseRRs et é‘t'tﬁ""('-?sa"ida deter likpuisei roaPaptisdldt. i on

t enper atrestrgtionsonrtid nature b tha Lewioadidsaised) wahdriydewis Bhig cpmmebey used i readtibrisam this

t enper at e‘?naWehuallQG@Fs@g nEBONEBHR of R61 Qi AR ifdifio B HeSolimibie: 86 Xef! . and

the star I'S_conveni ent rry out
t he readiepbnMa@a-aA&Cérﬁ?éwaz :Ur%”s%'?asf(%a?n afB&ﬁfpé% sl aRdut O here: Y*P!‘Fe‘st Qv

regui r eCH,80,St(biey); of BaCitis prefemay. al so vary wi dely, dependi ng on many factors,

notably the r ?ﬁ{‘}éa&@ tcﬁﬁﬁﬂeaﬁlwe ovdng uh% raﬂé"@BP{?%p%tuFeQeaﬁ fik tp'r erFQatc & al s

and solvent e However, %gr ovl d reaction IS ecte under
t he pref %'F'Peé&ﬂ“r&(bsn t efitigAlsto st inveTen- JB%V'@“*”’S E@F‘foﬁde%ﬁer?t‘ﬂ%rﬂ“h‘ﬂﬁ%‘ﬂd WPORiSHE es to
about 24adw@sipsthewslute of teustivent, snf the stertindvintidedads. GoWhves, in hbnesd, ritcis esnverdiant to

pr epar atdaﬂ{ﬂo&lfthé Fé%ctﬁﬂ %quaﬁpé?éturta% FPth @péuk lobd ta/%u{ewb 84mest.n¢e Jag@.@@&ﬁnh@t om

and Ai sAb. Reaction Sch e

NAb. R5a ’9%05&7) mE%IF9 "E-HNM"’GIYL de(p,??ﬁ‘”q ?’PmEWF?t)?rSSF%% er(féf“’“"@ﬁ@ perere N, "l\? AbRsz
% LN Ab.rasze of(thd Martifdlibateyiald andRedheni empldSeh dtowe@r, phavided Almt awcteman mraffegerith as

def i ned afgQufs pre@ﬁéh &Rdt&r@%ﬂth%d ab'av@a%ﬁo% i eBbut S AiHRes BTB58 28 Rbts, avillet hy !
group, or an aral kyl group such as a benzyl or phenethyl group, preferably

a benzylusd?"éﬁﬁ‘ﬁ"cem 2006/ 090279 PCT/ 1 B2006/ 000519 21 Step Gl

Method G

This illustrates the preparation of the compound of formula (l1l) wherein R* is a hydrogen atom and
Ais A,
Reaction Scheme G

- o
A2 Step G1 HaN_ A2 Step G2
ch -HSa Rsﬂ H N...Ab-HSE
(xv) XVI Ty
(v Q R (XVII
o
XVt
stepas  NC StepG4  HN ,
- NewR® N, R
A A
(X1%) . (b}

In Reaction Scheme G, A®, AP and R® are each as defined above; each of R and R’ is a C;-C,
alkyl group, preferably a methyl group, or an aralkyl group such as a benzyl or phenethyl group, preferably

a benzy! group,



In this step, the conpound of fornmula (XVlI) is prepared by reduction of the
cyano group of the compound of formula (XV), which is comercially

avai |l abl e. Rggﬁ Wd@RGhyPN 1s normal Iy and preferably effected in the resence
of sol vent. ere 1s no particular Estrr ction on the ndtE2YFNRE sol vent
to be enployed, provided that it has“fo adverse effect on the reaction or
the reagents involved and that it can dissolve reagents, at |east to sone
extent. Seempl es of suitable solvents Include, but are not Iimted to:

ethers, such @rﬁnélsebgwé ot AREG of rrBRARKAPK preBAdE by reahibl BKELANLRT, B

dloxane aromat|] Cc rocar hons, nzene uene an obenzene;
and al CGRBPEd OEfEr’EW E%V)rﬁﬁli“ ﬁﬁ?mm%'f"ﬂyﬁ%?"ab?)r opanol , 2-propanol and butanol .
O these, net Thmehctivsis porafady andghreferbigy efiected inde plrsemror sobenioTerd ia nd patiquiaesence
of a redugidish ageetnama;h&rtﬁe s@velnr rsee/g SifpidiRd, wvrdg&rﬂa@rt hak %étaere%e' RO twe

nature of the reducin ucl ng agent conmonly used in
react i orf§2cligf orith; 1gagep) é’“’%ﬁ?f} @Gd%ﬁt I")?a‘bg'ssl?g’égeaﬁ%m% at 'E?(%FPp“foéLe tents Exarresdlici ng
agent s isuidbledeqivebiat ingwde, ibott adei natt lisdted do: ethaes, aduch aas odligtiiyl | ediees, dilartops ethedi um
bor ohydrtb%y@&%ﬁgm mmaﬁymeqwgaa%ﬁs, GRS %ﬂian@nemeﬁe érreqr.treﬂ endfaf, 2 and a

catal yst s a rbon, plati

cormot ndABT AU eE oA HHPAT IR HPORTEIENS Beroh Of Bamuryiece) GroRit:
hydride. O t fbseactRaiscoprried okieh thespregerdecf maekucifitn egank dbene dnlikewine hagaetiqulaace
over a %Qﬁ’cﬂﬁ@&ﬂﬁe Rturd @f%@ﬁdﬁg%ﬁent@u@% (D& amy B &R aéé?@&ﬁ'r\rﬁbl?rly uE@dm?era@t H§ eis

not Cl’ltlca| to he i nventi erre reacti on errp rature w

epend (TP wisc gty B et Bien cEXauBle o p EHISTG QPO o ioeh i BRoLITeS fong
mat.er i al roetalHowexdddes siah ageertiyra borohydridesand spdivendyemibotobydrida corgbimaiionstoh bydragarct | on
at a tenpghad é’éét’alg}%fsuf:ﬁ maﬂmmcée&mt &atﬁbrﬁ%d AR fenick @nd hyaﬁderc%%brregis&%st he

reacti Of'll

reacti on't'f‘g%{rﬁl 'P'Q'frﬁ%@”é?‘rBnéjﬁ'ggﬁuwg?qg'r"@u%gﬁy ﬁee 05&'5%% P‘ﬁ'bey Fﬂr‘s péﬁf%"egnd 2 ol vent
enpl oyed. HowdWwereacianosandeitd placs oveha widacangeof tempefafusest @ad thenpfegiset feaction

preferr eemsaardretrs AR Sritdf fol tﬁ@ﬁlwah@rv €hhe Eprd@@reu oéhcﬁén tfer'h érmaréqun dé;erra rabttre@cﬁ o
about 24 qund of

or i 2 bk ik nelhure o6 el 20 e Sfiig S efbafis dits el ™ cBheih s oGRS e o
i's commesar @M1 e sargion e laetempgratirecof dompabavid? 6 o AerUilPRIC( X Yme Rgairaddaicthe on i s

nor mal | yreadtith ara?faraé Sy Vi asﬁeaerng Bn Ay RIERRE REELIP fheSBANMEN tempdRARFLandSthd O
B?LL: gg:jaa[ LH‘e Pie f?\ Jhﬁrrrg %ate?%s am? srglve,rn*J ;@QIQJedt!rl]fweéeqr érg\%ed tﬁatgﬁ {e%&opiag'feeﬁ

| nvol vedungaithe n@terreci c@a'ﬁorm%mcv@ore@g@ﬁ@%of fegn gt mingtes moex&flérwrs wﬂl
Exanpl esushlly sgftikel abl e sol vents include, but are not limted to: water; and
al cohol Saed h as nmet hanol, ethanol, propanol, 2-propanol and but anol . Of
t hese, a ure of water and ethanol is preferred The reaction is

carri ed- out i rn {estens ihecneppoysd of fasmyla (Xvihds erepayed by eafting anrempaiind; of faravia
restri ctxm), @hich & BeEmmatiallyavalbbié, veth hasepdusecr formoe any base commnl y used in

reactions of thi ?eaI: %R%Waﬂggﬁ@ref&a@gﬁﬁ&%g n t#@é{gﬁnwg@ve%§ Tﬂér B?'Q&%ﬁs

i nclude, but are
hydr oxi destrigigaiop r‘i“leh%ﬂé}’r’%?i e 58'HW‘&%P%§@P‘B¥?P*WHY‘Q?}3|‘B‘§ it BEs g qd"‘rFEQ affech‘quﬁﬁl des,
such as maétioh Bt e tdagentsdayvolved act than ivdah distdhe, requ@hia S8 leasn td sdind exant Exaramies @l kal i

met al CaEtﬂQ@Eoﬁ“\%nm ﬁrura& aa akd b rr.rrredq@mep%@arcoﬁreg' J4BR a§rﬁ%1ﬁ%ﬁ&ﬁar%ﬂ§roﬂ%ﬁsm um

car bonat e tassi um car bonat € |sB£re erred e reaction can take
pl ace ov%rroaawqa@brta%@fHPS% amisyrgelvale andgthanchg PsteERY se react i on
t enper at ur e i SThaddactoniis dac@b ottdn thl eresemze ofta base. Trrmerspk@ﬁsenmedmcmmtrmn on

tenper at e &awfel o m%g.fengeal Qﬁ@ame cctrﬁﬁ&rwu%e@ﬁ réalaﬁbn@%r mrs.eyp@fmas,@eua% by&dal, and
the starting ma FPerla

2006/ 090bere eEm %GB?“OW@?EL@CIME %nut age not lrm&téd fo: allLa? me?aq\lrycnoxrcles such as lithium

hydroxide, sedium hydroxide and potassium hydroxide; alkall metal alkoxides, such as sodium methoxide,
sodium ethoxide, potassium t-butoxide; and alkali metal carbonates, such as lithium carbonate, sodium
carbonate and potassium carbonate. Of these, potassium carbonate is preferred.

The rteaction can take place over a wide range of temperatures, and the precise reaction
temperaturs is not critical to the invention. The preferred reaction temperature will depend upon such
factors as the nature of the solvent, and the starting materials. However, in general, it is convenient to



22 carry out the reaction at a tenperature of from about OC to about 120C.
The tinme required for the reaction may al so vary w dely, dependi ng on nmany
factors, no reaction tenperature and the natur arting
materi al s a&gpisogﬁlﬂi\?gﬁt? enpl oyed. Howewmer, provided that tﬁ‘éﬁ%’g@"?‘]ﬂiﬂ
effected under the preferred conditions outlined above, a period of from
about 5 mnutes to about 24 hours, will usually suffice. Step G3 In this
step, t4aey ounthe verdtionfat factempdrature Xif Xpmi aboplr BB de eboub2a°EnTier time gequinel foxibe gr oup

of the res@amﬂwas@fva@%aw aer.(emd b iRy PacoWA AGal eReddiort té%p@ﬂfaﬁﬁee%emef
p-t ol uene sul refgr ably

ef f ect €0 "'"?1 %)%HE%gﬁkéalﬁﬁn‘iﬁtfq‘(/egh?mm%&r'gm'\'eger B'O‘ﬂ%ldttp%ﬁheaF“)éctPBéﬁ EWGE'F on on
t he natuider thé prefereds edndibions autindskabopg lacnedet] offroonvdbdecs minutes fot aboats24iwumowittr se
ef f ect @oalyReicd €action or the reagents involved and that it can dissolve
reagentg, Al | east to sone extent. Exanples of suitable solvents include,
but ar limted to: ethers, such as diethyl ether, diisopropyi ether,

et hyl ene gllydi$ sigp.ribe IQWPC@MQ? formda R d rrogpared rby snqavedting Xbsexe amdp af behol s,

SUCP aScoFffE)bLh’lﬁl@formﬁ (ixiﬁﬂlpio,a RERRAARIIn the m@énﬁ@&ﬂﬁblu@@%lfbﬁﬂrﬁéﬁ@! rsoc%m@ehese a
m xture of e ene han

reaction is E@}rérreia o riéﬁga"yg %?'éé’% ggg*natg %339306 G?ﬁ%‘fegt ﬁléer?ﬁ?@\ﬁf@%ﬂ-%o
parti cutestrictiop op rthecrna‘hml obihe svin@t trabe paployedt prevideddeat iishad no adderam gifeohgrethe
comonl ¥adise e thélrdé@@ﬁ“stlh\ﬁbﬂﬁd anhd théti |tscah)flﬁ§ohfé9r¥agéﬂ!sladt leﬁstb@sdﬂﬁeeaqenh@&gnp@wml es

of suc hsqutﬁee ?c{!\ﬁant m&ﬁigé bulgz;re %thlflﬂ to e’fma dsglch ?s dl&hyl %]k?r. us?pr%yg%thergirgfaﬁgss uch

as sodi ot assiu
pQt assi ﬂlYﬁOt diggtivg ethee tqtrﬁ“\ﬁ'f‘-‘é'ﬂ@? ?"éi’ddloxﬁﬁ% aﬂéa phiotsn sysh s tegthang)] efhanob propargl, wj de
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to the inve ntfhg péatctsom?s c%fr%{i ﬁtrltrmetﬂtle ér%g %Eé gf% d)tagegp RJ ? Is Hlfe%vlse nﬂg?lqgﬂaer pe%tng%ﬁn S UC h

factors as the na
i n genethgnatuieof thg bagsripedthiaahankgse @%W"P%f"ydl‘:i?d npeactiong et ‘?"6 PR May epeshy be %ﬂedr e of
from abmatg. Cxarhslesadiauih d38Cincildee biti re nbtamea &6l atkdlr méthl &lkok @& Eldbasns@yiual so

vary w QSﬁquided&{&ﬁﬂ]déu{L%d?Qnu’ﬁ%?ﬂ]rﬁ‘?Buﬁ&&de ?#ta%ﬁ&nf@ﬁﬁdg?%@ﬁ&erat ure and

the nature of
provi ded t hatThereaqighed B pece Py vige rengeé# f%mfeerw%% @P?‘ &P BGAIER 1958ling
out | i nedmpbralug; is acpeicadeh 1 ifverion.alteuireforredl atttiers ieinperatneuivill 2épdhalupsn swehl |

usual | Yﬁﬁﬂgyfdg(}ﬁ natrg B { s&lﬁbn‘ g it din trhﬁ?rfa%”ﬁ%& pf efu%&l”? I@cogbénlept) t{)

prepare reauction o e cyano gro form

The reat¥ Vo' igyedrlonarg ?e&ﬂe@ﬁ’f‘a efrfEREt akykot a‘ﬁeﬁb%ﬂa?tcr dhe tige repuised fop g n
St ep GlreattiolVetidyoskoavalewiiery depeRlding onl rhang tfacire Sotablg ther epaiva téngreratire @asdpreunds

I?’fCT; ?E%%t@'foooﬂgi%armg%eﬁ rl@ls%‘ﬁd's@véﬁt Q%B%ﬁn H%Q/@? géﬁdgooﬂgtltﬂgﬁ)ga&%ﬂ 2|s ﬁféectLede3
NR13 NRyAger @a,q@fg@(j @yqd:tgr?scodtlggd at():ovgnaepenod of irom about 5 mlnutes to aboFL)lt 24 hours, wil

usually suffice.
. Step G4
In this step, the compound of farmula (lllb} is prepared by reduction of the cyano group of the
compound of formula {(XIX). The reaction may be carried out under the same conditions as described in
Step G1 of Methed G.

Method H
This illustrates the preparation of compounds of formula (XIIf) wherein R* is a halogen atom.



(XX) (XXI') (XXI1) Step H3 Rda Step H4 RO Rda H2N N NR13 H-NH (XXI11)
(XIl'la) In Reaction Schene H Rd4a |. a halogen atom RO is as defined
above; and R@2dosnddBe am no-protecting group, preferably %ﬂﬂ-ﬁgﬂé&%l group.
Step Hl In this step, the conpound ojgfornula (XXl) is prP %95
converting the carbonyl group of the conpound of fornmula (XX) into the
epoxi de group. The reaction Is normally and preferably effected in the
pr esencdiestonddenglint . There is no particular restriction on the nature of
the solvent to be enployed, provided that it has no adverse effect on the
reacti on,or t he rszaqﬁnts i nvol ved apd that it cam*di ssol ve reagents, at

| east to extent . Exanp f B ¥abl e i ncl ude, but are not
limted tot i'tles, such as flormmifi de, N, N-di net hyl ha¥mani de,

N, N- di net hy¢(ﬁ)cet 2 QAhd hexaet hyl phosphori c {,)arri de; sul foxide such as
di met hyl sultoxide or sulfolane. O these sol vént's, dinethyl sulfoxide is
preferred. The reaction i4s carried out in the presence of a base. There is
| i kewi se sepHparticul ar_rfestri ct sepHON the natidf e of the base used, and any
base comwenrly—used Wﬂ%@ ons—of thi.s type hmayequal ly be used here.
Exanpl es of such bases i NRIE, but are not’ Ii%itNed to: alkali metal

al koxi des, such as sodi(yﬁll) nmet hoxi de, sodi um et hoxi de and pot assi um
t-butoxi de; and al kali ‘nmet'al carbonates, suchpgfgy!ithium carbonate, sodium
carbonate and p tassigm carbopagte. O these,_al_;‘;,o_t assiumt-butoxide.is
preferred. Th® 72500 BeRantt Bkes B brigep am R wischs feliagsh abavey aifhEr af uates,
and t he apinepiotstinoemaipi peferablg mpenzayigroep.i s not critical to the invention. The
pr-ef err gghpgacti on tenperature will depend upon such factors as the nature
of the solven However, in _gen

w.and th tart.i terjals. , L 1t
conveni ent toItn t@%}?@l%ﬁﬁ‘iﬁpﬁ@d:ﬂg@ﬁ?ﬁ%ﬁ&h% ‘ieqaé'?‘?ﬁércﬁ'f"ﬁp'ﬂg GFrgw %fB‘:ﬂﬂfI”?s?C to

about 1G0@pouthe farinpte X6due hedpdxige giob  reacti on may al so vary wi del y,
dfepteﬂdi ntg on mwac?@fpig ﬂalsrﬁlauma ar*é{l’e)’abfy{éﬁecﬁ&ﬁﬁ?ﬁ'nhQ&Sérﬁ%ﬁ‘sro%ﬁ{rﬁel%ﬁﬂn& tﬁiﬁul?rat lﬁr e
O ot oA BT 0 o e S g RURh S POLE ot Pt Sy on Tl
peri od d¢acfian@nihgliensents invdlvastand thabit ednaligsolel reagantss aligdst to sumea akibnyt. Bafrplesefl St ep
EZdlrg te hhiﬁbiréitsepentg {hﬁluﬁé'mptkgdmpﬁmilfggﬁ?w?ﬂde@m;:ﬁ Jas itcﬁm%ﬁﬁgﬂ,ﬁlgj;nk%{?ygé‘rﬁf&ﬁﬂd@,g a
n)c/)r ma?l M{ﬁ"ﬂ‘eﬁﬁa“r%%ﬁ 9"%%‘?"3@?@@&%‘9&0%%%?@%3 ﬁ'é'éégg 'SggéH %Hif“.eﬁﬁ"h%l&g’d‘?es °ho
part i culsslfolane.&f thepegdivsnts ghimethibsulfexidpriepreferrehe sol vent to be enpl oyed,
e e Bt b g
Exanpl oo 0P doke G904 shBRAGR 1o e B iy B B SERT o e,
but are hest Pampleadr sush basasdhclide.chuk Areznst BinitsdHyrlalkali mefel allgixides suepgs sasiumer |
t et r ahy Gigouitd sodiosl dlhaxianed pREbIes rotiede; afd BREIMEIOErbonates, such as fithium
NN- di mtcg%!:r]:a?er, gc?dmmdcea’rbonate and potassium carbonate. Of these, potassium t-butoxide is preferred.
The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. The preferred raaction temperature will depend upon such
factors as the nature of the solvent, and the staljting materials. However, in general, it is conveniant to
carry out the reaction at a temperature of from about 0°C to about 100°C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed. However, provided 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.
Step H2

In this step, the compound of formula (XXI1} is prepared by reacting a hydrogen halide with the
compound of formula (XX1).

The reaction is normally and preferably effected in the presence of solvent. There is no particular
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the
reaction or the reagents involved and that it can dissolve reagents, at least to some extent, Examples of



N, N- di met hyl acet aml de and hexanet hyl phosphoric triamde. O these sol vents,
tetrahydrofuran is preferred. The reaction can take place over a w de range
of tenperat wWefos@dsghot he precise reaction tenperature i
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f act or s NNadihathlazethin@le medibdxiamathfishugdoed tamideg aod sufexidersathuasalindthyl hdfogdesartii ng

mat er | agﬁfoﬁﬁlﬁo?ﬂééé%@ﬁ:euﬁm,@}iiﬁ{éthyﬂéﬂwtﬁ‘és pRfsp¥d ded t hat the reaction is

effecte under %\r&)e erred condi tions outlined above, period of from
about 5 mi nutR&ere gddigosRdivay azigs, e hygioxy orouRs §AMNPIES G ?(’:e@‘””? P@”%)s“FréBiu@t i on:
The r eactethgisuifomy ghepcaririiliedmetitylsuiooke rgréup earsladrmethginhienyleutfsnya Srodp Soyr adsind i n

St ep Glré%B E&HQS ﬁfluorﬁ@ﬁar’é‘éuﬂoﬂyléh@néa, R chib e AP TRAYRGHRS of tRdsBbaRek | | @)
i's prep ar&‘@ﬁ% (ligtppe%um ng the am no-protecting group WO 2006/ 090279

PCT/ | B2
The reaction can take place over a wide range of temperatures, and the precise reaction

temperature is not critical to the invention. The preferred reaction temperature 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 temperature of from about 0°C io about 120°C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and the
nature of the starting materials and solvent employed. However, provided 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.

(H3-b} reduction;

The reaction may be carried out under 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



RO to the primary amno group (H4-a) and selectively deprotecting the

am no-protecting group H13 of the secondary am no group (H4-b). (H4-a)
Introductlo no- protecting croup: This reaction |s described in
det ai | rW@EOOE é%ren at at. [Protegiive Groups in OrgamC BEHPHEY s,

494- 653 (1999)] the disclosures of which are incorporated herein by
reference. The foI |l ow ng exenplifies a typical reaction involving the

pr ot ect Rhty tigr wingrytantingt droupyitiamb emseleciiely dematetting thelssnimopramtting gmngl Rfroefher abl y
ef fect egecbgham%,rgrgﬁﬁjﬁm@b)of solvent. There is no particular restriction on
the natyre vent to b pl oyed, provided that it has no adverse
ef fect of+ i agent s i nvolved and that it can dissol ve
reagents, at THi%BBBMIDtIOS s!esmbm(medﬁtail X anp] Geend of slii [Rvbaive drapatis drganicude,
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any reagent copmo r ed
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terrperatures nd the precise reaction tenperature is not critical to the

i nvent i &ah WW&‘T‘E}S‘H%‘P’%P? reaction tenperature will depend upon such factors
as..t he nat ur eThefreactinn is cdriierhiut ingthal preseacestf agagem gl heeet ie lilkegviss .no idenigles restriciion
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t he nat ur(ebutrixycaiveny!)seravrinratey Ofrtness; dietibstyl@adiornsatd iy pretesreskpl oyed. However,

provided that Tﬁeh‘gad‘n@@%d ‘Pdﬂe | hacBfdvEics ‘ﬁﬁhe%ﬁﬂ%r of ltBRperBGRE edruee %ﬂs@@é tréa@ﬂfn
outlined above
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ef f ect eqyréfé?reﬁ fe@nd%ﬁss&mmed qﬁo@oh\f)@md of HRRY MoinSs. MMuRSRS bSdtk 24 hodr&SHil lgkkiyon on

t he naturﬁ) t he sol vent be enpl oyed, provided that it has no adverse
effect oH ?ehe reaction or the reagents involved and that it can dissol ve
r eagent dH4-hxdebretagiiont o some extent. Exanples of suitable solvents include,

bﬁf arfe not | id hithot & dé’b%hﬁ&lelg&fe%ﬂ wmwd@éﬁﬁn&ai?ﬁpfbte%ﬁved(ﬁ@ﬁﬁsolﬁm'&mﬁne
C ororo rno r e an | C or o, an co SLC as
met hanolé n?g? ﬁ%&%&p(?%%gﬁ%q gscmfur ?Spvgﬁ:glare 'H%?r%’{ﬁte elrem ﬁ%re[nﬁ efo&%’?‘? as
di et hy| eserhiifics adypiea ety |mvelvin@rhe neezowaqmnnm greuminghel pf@$maﬁfe00mb@ﬂ°ﬂﬁefse

sol vent S4Bk add alo'ata%teshamsqﬁnadmarr&a@imamu@an take place over a wide
range of terrps?ratures e i.s pali_hCCI’ltlca|

c
to the invent I &HEAHHLS B?rg%yranggpeljeé%b&g%g% cfm %egres?ncgnpsovle?t J&Feh e MTsA™such
fact ors ragrictidheormihie natereott theheolvent tpciet empipyed, tpﬁé"dgfi Het it hgs na@éversm%fectmmer

i N gener@dction dr tHeSedg@MY RIS arkdQhat @A Yissdé rdabents, @pledst soltie aRtehtCBR@IDRE Uf € of
from aboslfuttab%Cso}vgnlg R%H&e, %%to e%e n-gpfﬁm{edq? hah:jaé‘ﬁ {egiyér%arﬁolﬂg such as dichloromethans,

chloroform, carbon tetrachloride and 1,2-dichloroethane; alcohols, such as methanol, ethanol, propancl,
2-propanol and butanol; and ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran and dioxane.
Of these solvents, methanol is preferred.

The reaction can take place over a wide range of temperatures, and the premse reaction
temperature Is not critical to the invention. The preferred reaction temperature 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 temperature of from about 0°C to about 120°C. The time required for the



WO 2006/ 090279 PCTI | B2006/ 000519 26 reaction may al so vary w dely,

dependi ng on many factors, notably the reaction tenperature and the nature
of the star&li nzg mat eri al s and sol vent enpl oyed. However, provided that the
reaction i s"FPYWR® under the preferred conditions outPﬁIT{wOQﬂﬂomQ a
period of fromabout 5 mnutes to aBBut 24 hours, will usual ly suffice.
Method | This illustrates the preparation of corrpounds of formul a (XI 1)

wher ei i r p 12
s B rﬁs@a'w © P g B RS B e M b T )
In Readgiuget %\‘J P@'Sa Wﬁ”a‘%’)@%ﬁ% fioyevey drqvided theb dipaeaction ispfieded n ¢ pj s
st ep, tuhmr(mrmeiarmﬂ whdifons outlivaed (aXotte)/ peitodpr eprambalit Bymingecth iabgut Lhdoagipny |
group nguaqh{hﬁ_ﬁﬁcgonpound of formula (XX), which is comrercially .avail abl e,
with trimethylsilyl cyanide. The reaction is normally and preferably
effected in the presence of solvent. There is no particular restriction on
t he natMatiddf t he sol vent to be enpl oyed, provided that it has no adverse
effect on theys nﬁs%ﬁfegfa@peba@rbw%%moe o|femlav(ﬁm) \mﬂemfl s aln HharGf &?}.SSO' ve
reagents at Ieas to sonme extent es of suitable sofvents include,
but ar - ted to: aromatic hydrocar bons, such as benzene, tol uene and
ni troben hal ogenat ed hydr Fhons, such as dichl oronet hane, chl orof orm
car bon t%l qritelland 1, 2-di ¢hl gr geé¥ehBine; ethers, such as diethyl ether,
di i sopropyl Rer—etthytene gl yc nethyt—ether, tetrahydrofuran and

di oxane; ni®Xjites, such as acetd®¥l¥yile and benzonitrile; and al cohols, such

as net hanol, et hanol propanol , 2-propanol and butanol. O these, toluene
is preferredOHThe St@aactl on isgcarroed out in the presence of a reagent.
There i s4,M e—ho—parbti cularNT jction on the nature of the reagents

used, and any_re&afent commonl y thsed_imnreactions of this type may equally
be used here( anpl es of such reagent include, but are not limted to:

Lewi s aci ds, “Suth asBF3, Al C13, %13, Agd, Znl12, Fe(N®)3,
CF3S@3Si (Oﬁ)rﬂ?ea&hﬁrm)@@nm@e@e&hﬁaﬁmdalscueh as CaQ ethers, such as
18-crovg;f; acids, such asAnberlite XAD-4 resin. O these, Znl2 is

preferre&‘The reaction can take place over a w de rangg of tenperatures,
and the pred? & sepaieicehpound shiormaiia, PIY) ds prerared, by eRelino g cerbany! H'i?éﬁ’lf’f 8. The
pr ef er reeghpsund et fodiuld (EXpehiet is cenméertibilycegieblel vith oimethyisilyl cyeaidé.or s as the nature
of the sol Ve'cﬂwe reﬁagn Isr?lgrnﬁﬁhﬂéﬁd' er% Q{el:t@r!i rﬁthe ch%rof sdld&n i éiglno r{lculag

convenient to carr nperature o fom ab
about reEstionrar the; naure e F’%!Yf“? ES’rbec ﬂEP"’VP%ePé‘i"idﬁﬁ ey has 88 aguarsp efiepteanythe
dependiragtionorenigadenstinoised arolttadlitysat Hiesolve aeaherds) at leagd ér suimer axtean Exdniipes ohat ur e
of the Ghafddd rétég%gﬂé, BBar8 ek 1FMHeY & aroRAR RYMRGarbdMRVEXR s bBAARNS, datknk ARG the

reactioni1s e ) )
nitrobenzene; halogenated hydrocarbons, such as dichloromethane, chlaroform, carbon tetrachloride and

Cto

1,2-dichloroethane; ethers, such as disthyl ether, diisopropyl ether, ethylene glycol dimethyl ether,
tetrahydrofuran and dioxane; nitriles, such as acetonitrlle and benzonitrile; and aleohols, such as methanol,
ethanol, propanol, 2-propanol and butanol. Of these, toluene is preferred.

The reaction is carried out in the presence of a reageni, There is likewise no particular restriction
on the nature of the reagents used, and any reagent commoniy used in reactions of this type may equally
be used here. Examples of such reagent include, but are not limited to: Lewis aclds, such asBF;, AlCI;,
FeCls, AgCl, Znly, Fe(NOg)s, CF380:Si(CHa)a, Yb(CF38Q53)s and SnCly; bases, such as CaO; athers, such
as 18-crown-6; acids, such as Amberlite XAD-4 resin. Of these, Znl, is preferred.

The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. The preferred reaction temperature 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 temperature of from about 0°C to about 100°C. The time required for the
reaction may also vary widely, depending on many factors, notably the reaction temperature and the
nature of the starting materlals and solvent employed, However, provided that the reaction is effecied
under the preferred conditions outiined above, a period of from about 5 minutes o about 24 hours, will
usually suffice.



under the preferred conditions outlined above, a period of fromabout 5

m nutes to about 24 hours, will usually suffice. WD 2006/ 090279

PCT/ 1 B2006/ Q00519 27 Step 12 In this step, the conpound of formula (XXV) is
prepared by coMi&¥Pt g the cyano gr g gp of the conpound BETAROUHBSIHXXKI 1) to
an am no group. The reaction may be“carried out under the sane conditions

as described in Step GL of Method. Step 13 In this step, the conpound of
formul asépfpl 1@) is prepared by protecting and deprot ecting the am no groups
of the compound. of fornmula . The,r.eaction carried out under t he
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drying § ‘5"°B%%%%8%98P‘q§‘??q¥4a<we 8 Conventional techniques for the
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pressur@ 2 335 “&H‘I’ [P'bgr aphy (HPLC). Alternatively, a method of opti cal
resolution of a racemate (or a racem c precursor) can be appropriately
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invention or in combination with one or more other drugs (or as any combination thereof). Generally, they

will be administered as a pharmaceutical composition or formulation in association with one or more-
pharmaceutically acceptable carriers or excipients. The term “carrier” or "excipient” is used herein to
describe any ingredient other than the compound(s) of the invention. The choice of carrier or exciplent will
to a large extent depend on factors such as the particular mode of administration, the effect of the excipient
on solubility and stability, and the nature of the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the present invention and
methods for their preparation will be readily apparent to those skilled in the art. Such compositions and
methods for their preparation may be found, for example, in ‘Remington’s Pharmaceutical Sciences’, 19th
Edition (Mack Publishing Company, 1995). '
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Tablets may also optionally comprise surface active agents, such as sodium lauryl sulfate and
polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface active agents may
comptise from about 0.2 wi% to about 5 wi% of the tablet, and glidants may comprise from about 0.2 wi%
to about 1 wi% of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium stearate, zinc
stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with sodium lauryl sulphate.
Lubricants generally comprise from about 0.25 wit% to about 10 wit%, preferably from about 0.5 wi% to
about 3 wi% of the tablet.

Other possible ingredients include antt-oxidants, colourants, flavouring agents, preservatives and

_taste-masking agents.



about 3 wt% of the tablet. Ot her possible ingredients include anti-oxidants,
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The solubility of compounds of formula (1) used in the preparation ot parenteral solutions may be
increased by the use of appropriate formulation techniques, such as the incorporation of
solubility-enhanecing agents. ‘

Formulatians for parenteral administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release. Thus compounds of the invention may be formulated as a solid, semi-solid, or
thixotro;lnic liquid for administration as an implanted depot providing modified release of the active
compound. Examples of such formulations include drug-coated stents and PGLA micraspheres.

TOPICAL ADMINISTRATION
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pr Oduce;:fi’\.«lder base such as lactose or starch and a performance modifier such as Heucing, mannito!, or
magnesium stearate. The lactose may be anhydrous or in the form of the monohydrate, preferably the
latter. Other suitable excipients include dextran, glucose, maltose, Sorbitol, xylitol, fructose, sucrose and
trehalose.

A suitable solution formulation for use in an atomiser using electrohydrodynam;cs to produce a
fine mist may contain from about 1ug to about 20mg of the compound of the invention per-actuation and
the actuation volume may vary from about 1pl to about 100pl. A typical formulation may comprise &
compound of formula (1), propylene glycol, sterile water, ethanol and sodiurn chioride. Alternative solvents
which may be used instead of propylene glycol include glycerol and polyethylene glycol.
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Formulations for ocular/aural administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted, or
programmed release.

OTHER TECHNOLOGIES ' _

The compounds of the invention may be combined with soluble macromolecular entities, such as
cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in order to
improve their solubility, dissolution rate, taste-masking, bicavailability and/or stability for use in any of the

aforementioned modes of administration.
Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage
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As discussed above, a compound of the invention exhibits 5-HT, agonist activity. A 5-HT,
agonist of the present invention may be usefully combined with at least one other pharmacologically active
agent or compound, particularly in the treatment of gastroesophageal reflux disease. For example, a 5-HT,
agonist, particularly a compound of the formuia {1}, or a pharmaceutically acceptable salt or solvate thereof,
as defined above, may be administered simultaneously, sequentially or separately in combination with one
or more pharmacologically active agents selected from:

{ histamine H, receptor antagonists, e.g. ranitidine, lafutidine, nizatidine, cimetidine, famotidine and
roxatidine;
{ii) proton pump inhibitors, e.g. omeprazole, esomeprazole, pantoprazole, rabeprazole, tenatoprazole,
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(xvi) opioid analgesics, e.g. morphine, hercin, hydromorphene, oxymorphone, levorphanol,
levaliorphan, methadone, meparidine, fentanyl, cocaine, codeine, dihydrocodeine, oxycodons,
hydrocodone, propoxyphene, nalmefene, nalorphine, naloxcne, naltrexone, buprenorphine,
butorphanal, nalbuphine and pentazocine;

(xvii) somatostatin analogues, e.g. ocireotide, AN-238 and PTR-3173;

(xix}  Cl Channe! activator: 8.g. lubiprostone;

(xx)  selective serotonin reuptake inhibitors, e.g. sertraline, escitalopram, fluoxetine, nefazodone,
fluvoxamine, citalopram, milnacipran, paroxeting, venlafaxine, tramadol, sibutramine, duloxetine,
desvenlafaxine and dapoxetine;

(xxi)  anticholinergics, e.g. dicyclomine and hyoscyamine;

(xxil)  Taxatives, e.g. Trifyba®, Fybogel®, Konsy®, Isogel®, Regulan®, Celevac® and Normacol®;

(xxiii) fiber products, e.g. Metamuct®;

{xxiv) antispasmodics, e.g.: mebeverine;
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partial agonist activity can be neasured according to the foll ow ng
pr ocedUf i Functional Assa

The presence of 5-HT, receptors in the rat oesophagus and the ability_ to demonstrate partial

agonism in the TMM preparation are reported in the literature (See G.S. Baxter et al.
Naunyn-Schmiedeberg's Arch Pharmacol (1991) 343: 439-448; M, Yukiko et al. JPET (1987) 283
1000-1008; and J.J. Reeves et al. Br. J. Pharmacol. {1991) 103: 1067-1072). More specifically, partial
agonist activity can be measured according to the following procedures.

' - Male 8D rats (Charles River) weighing 250-350g were stunned and then killed by cervical
dislocation. The oesophagus was dissected from immediately proximat to the stomach {including plece
of stomach to mark distal end) up to the level of the trachea and then placed in fresh Krebs' solution.
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All compounds of Exampies showed 5HT, receptor agonistic activity.

Human dofetilide binding
Human HERG transfected HEK293S cells were prepared and grown in-house. The collected cells

were suspended in 50 mM Tris-HCI {pH 7.4 at 4°C) and homogenized using a hand held Potytron PT 1200
disruptor set at full power for 20 sec on ice. The homogenates were centrifuged at 48,000 x g at 4 °C for 20
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Half-life in human liver microsomes (HLA) '
Test compounds (1 pM) were incubated with 3.3 mM MgCl; and 0.78 mg/mL HLM (HL101} in 100

mM potassium phosphate buffer (pH 7.4) at 37°C on the 96-deep well plate. The reaction mixture was
spiit into two groups, a non-P450 and a P450 group. NADPH was only added to the reaction mixture of
the P450 group. An aliquot of samples of P450 group was collected at 0, 10, 30, and 60 min time point,
where 0 min time point indicated the time when NADPH was added into the reaction mixture of P450 group.
An aliquot of samples of non-P450 group was collected at -10 and 65 min time point. Collected aliquots
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- met hy| Exampleop preRardy Ni (1190igbidi rarihaha!22® rgt,) wes Dytiagenatéd 3ﬁfﬂ@¢g:°ﬂ0h@iﬂﬁratt1@95

6? 43%4%2 }t NTRINAS Rlxture h’?s@tlté@d throudPl pzm-c)r Ceiﬁﬁ:l[1 gnchh@ﬂl{rﬁ@ Hhét éoﬂ&bn%ﬁétﬁ Wvﬁcu‘é’ats

stirred a rat ure er cooling to room tenperature,

the sol P P1a/§§gfa§%'69f§'gg)®ﬁ°%%%8d asl'ﬂeﬁovf%vélipdue was poured into sat. NaHCCB

aq. ( 2004-NUR (Clobiel 5138 (Brix dtual=e. viizs 1Aiz) 6480el Hyitt J:2 GHRCI 125 ATDTSR Hxs) 308 The

EX”aCt&P{"%F@dedﬁ% SRR b 3179 184@%Fﬁpncsmntrat ed. The residue was
) -4

chr onat rap ed a colu q hexane/ et hyl acetate
(3:1to g3 R¥¢ -

7 fid as col orl ess
To a reﬂuxmg mixture of ternt- butyi 4-(ammomethyl)tetrahydro—ZH pyran -4-carboxylate (8.00 g,

0.0372 mol, step2 of Example 1) and KoCO4 (0.51 g, 0.0372 mol) in ethanol - H,O (2:1, 240 mL) was
added dropwise 1-ethyl-1-msthyi-4-oxopiperidinium iodide (12.0 g, 0.0445 mol, J. Org. Chem. 1985, 60,
4324) in ethanol - H;O {2:1, 150 mL}, and the resulting midure was stirred at the same temperature for 1 h.
After cooling to room temperature, the solvent was removed in vacuo. The residue was poured into sat.
NaHCO; ag. (200 mL), and the mixture was extracted with CH,Cl; (200 mL x 3). The extracts were dried
over Na,S0,, fitered and concentrated. The residue was chromatographed oh a column of silica gel
eluting with hexane/ethyl acetate (3:1 to 2:1) to give 10.77 g (98%) of the title compound as colorless
syrup.
MS (ESI) m/z: 298 (M+H)*.
"H NMR (CDCly) § 3.84 (2 H, br d, J=11.4 Hz), 8,50 { 2 H, dt, J=2.0 Hz, 11.7 Hz), 2.85 (4 H, t, J=5.9 Hz),
261 (2H,8),2.39 (4 H, 1, J=6.1 Hz), 2.05 (2 H, d, J=11.5 Hz}, 1.75-1.45 (11 H, m, including @ H, s, 1.49



syrup. Ms (ESI) mz: 2 MH)' . "H NWMR (CDCI3) S 3.84 (2 H br d, J=11.4
Hz), 3.50 (2 H, dt, J= Hz, 117Hz) 2.85 (4 H t, J=5.9 Hz), 2.61 (2
H s), 2239 (4 H t, J Hz)205(2HdJ115Hz)175145(11H
m includi ngw8 2bj6/®9274. 49 WO 2006/ 090279 PCT/ | B2006/ 0005181/ 0d2Ridds1o St EP 4.
tert-Butyl A0

4-f (4-cvanopi peridin-I-vl)methylltetrahydro-2H pvran-4-carboxylate To a
stirred solution of tert-butyl4-[(4-oxopiperidin-1-yl)nethyl]tetra

hydr o- Zﬁpﬁ‘g/ran 4 car boxyl ate (8 77 g 0. 0295 nol, step 3 of Exanple 3) in
1, 2- di neitdnod -Batped- Rg- ‘ 3 epA-dadioyyiatet hyl i socyani de

( 11.51 ‘I %%Qum Qoiutu% &%‘W&u ﬁ(@@(r endﬂtﬁ%hét ¥a RAA. B?Pﬁd?a%sd &émoxx{late

t- butOX|de(1 t|n m Xt

at 50 CPoF 6> HEQSAF‘EOS S@Bo? i ?fg xa"t'ﬂ‘?e e'&cﬂ@cﬁ*ﬁ“‘?ﬁoﬂqﬂ'fa@e WSO pBbr ¢@s i #rided sat
NaHOCB  atoluér@eiongimethyiisatyariiie (1.5toun653amolk ethea (BE5 .t M067EHERD) dhd(RA6srL. X
3). The t%ﬁtbfr@é:(tpfSy\GrOelogi rnﬁﬁlatQi\"@rTHél@gs%% m&tu tﬁ%%ﬂraﬂ'&@?@@?&ﬁ@w aAf?e(ricooTrtbe

resi due was a ﬁ | ica q

o ane! b pRetan GRS (55 FRyTel Jg NS 1R 35 (B5BURL) v o T MBS e6feEiat P as
yel | ow s§H,0k (COVBLKES! Thakziractd 8re(dikd-hver NaEONWRI¢IGDTE oo Brated. 8'l]he(r@srd’ds wels |
J=3.1 %hro%éto%rab@d ) ondy cﬂ)ﬁmﬁw%f Hhc g)(elr e|u1m§wﬂh Ik&anééhy?aéé@e (2'1? t%%lv% 5% 83H ofm
26425% I ncl udlng r%

H br d,Mnetgorgp S'asﬁfﬁ"@’ésvi“% (4 H m, 1.65-1.40 (11 H m |ncI ud| ng 9 H
s, 1.47 WP(ES!) nBe:@pd Bu+H)*.

tert-Buty, A\ﬂmﬁ@cﬁzg‘mr{?hh&{'ﬁ—ﬁhﬁlﬁrhcﬂﬁhS%Aéﬂeét*hlbﬂr‘itﬁ%%?rz%ﬁéﬁ Yoy, 4- car

o

boxvl at e opi perid a
hyer a- 2H-$A-3 mmbé’rf’e@ﬁl(attem('@'url@gé'* 3(3462317 Ll (2'*3tbé?)Ja 1oqu%x1a‘t%d|7é>(i) and
Raney NiH,[3, ﬂ&géo(lthnratrhﬁmmgg(l-ﬂ,@Q Mpp)n)was hydrogenat ed (3 atm at room
terrperatétg f oL i t ) pad of

Celite, @nd tn ' 7 8298% of
the title corﬁiB't’i"Htf °a£e”§Péty| Bl %‘P‘tﬁ’ﬁ’er "NB1 é"ES‘tt')V‘]W%thf:"l%"'(’W—tf “carboxy ¢ eDCl 3)
8: 3. 80 ¢.@skFmolistep d ©BExanidie, 1) 2dd Barkly Nj (330 4Pin fridthahnol (0p mL¥Rad hydebgerdaBadd3 hin)

2.80 (2 {{éoo?'f terﬂ()er%ture fJTJ12$| Hmen r‘i_’tﬁfut?erﬂ ir(té‘e roﬂb&é d‘l’@'eﬂg aa? e flﬁrate%vaél?’
ppm . g 1.70-1

(16 H, neonr%rrtfrta%rnrr@ma t‘r—p"’"s5 7219 (& fob%ﬁt;e it 003@01"% ve",?Wvaﬁ) Step 6.

t er t - But M8 (EBi)frfva-at 2 {\-24)* oxospr rof cycl opent ane-1

3' -indol 4”’“’%‘% I%_B:,Cé%i ? is%ﬁ{’)rfgh%%rwgq-%t S'-iznrdH .?(b 'HE'? 2.80 (2 H, brd, J=

ethyl}tetra vran-
spi ro[ cyUI%‘ﬁér&@r?e@l“@ ; efesfing 2t 51247 RATY: 3508 Hny b '137§"H?n3198 (%\}Qaﬂdj BHarry
R at al Hz), 1170-1Msx(16 Bhenmgludifd 6, s,'3947p’bﬂri3,)1 mrndrotzHerhhyl amne (972 ny, 9.6
mol) i ng %%Cre% e o V5 !
at room _
sol ut i onl-gimeityhietraydro2Hhpvrang-cagigxyiaig et hy | )p| perr din-1-yl ] rret hyl )tetrahydro
- 2H pyr an- 4- caarb@mddaetoenuﬁritofospgo[c;aroaemh 3wl (5 HpbneESEOIge 3.2)minel, EbiEd,Z (5

m) was ﬁ&ﬂﬁﬂ ofd, Jﬁ%@ dcﬁe%r%éea%é' a@s\)maﬂﬂﬂ%ﬁgérﬁré@(? ior% gjeﬁnrﬁ%l Jﬁg'brz (g@ﬁw L 1) i HC03

aq. (20 extracte

MySO4, f ﬁqdﬁ%ﬁéB‘OMOferHi%(ﬁﬁ B9t YROBAY RN BRPEHRY N2 ﬁ*'”ee'rﬂé”rbﬁeﬁ fa!ti@erttrarg
chr omat otgr aphexd orTren,cod usslutioh afMm feciprigip y4-{4iamiromettyd)pipetidit-1 -pigmativiiatrahydro
hexane/ etz'ﬂb/dyraﬂ%eéaﬂio?yra(té 1), 4.8 ol Steb 5%t Bahdie ¥ inWH.ENTS Wil Wes sRIRAHREmas

clear yello
y temperature and stirred for 18 h. Then, sat. NaHCO; aq. (20 mL) was added, exiracted with CHCl, (30

mL x 8), dried over MgSQ,, filtered and concentrated gave yellow brown oil. The residue was

chromatographed on a column of aminopropyl-silica gel eluting with hexane/ethy! acetate (11:1) to give 1.3
g (75%) of the title compound as clear yeilow oil. ‘

MS (ES!) m/z: 526 (M+H)".

1H-NMR (CDCY5) 8: 8.70 (1 H, brs), 8.23 (1H, d, J=8.1 Hz), 7.41-7.10 (3 H, m), 3.83-3.75 (2 H, m),
3.52-3.47 (2 H, m), 3.29-3.20 (2 H, m), 2.83-2.75 (2 H, m), 2.44 (2 H, s), 2.25-1.20 (28 H, m).

Step 7. 4-{[4-{{[(2-Oxospirofcyclopentane-1,3indol}-1'(2'H)-yl)carbonyliaminoimethylipiperidin-1-yiimeth

yiitetrahydro-2H-pyran-4-carboxylic_acid
To a solution of tert-hutyt 4-{[4-{{[(2'-oxospiro[cyclopentane-1,3-indol}




M5 (ESI) mz: 526 (MrH)*. ITH-NWR (CDCI3) 8: 8.70 (1 H br s), 8.23 (1 H d,
J=8.1 Hz), 7.41-7.10 (3 H m, 3.83-3.75 (2 H n), 3.52-3.47 (2 H m,
3.29-3.20 (%ﬁ—( 83-2.75 (2 H m, 2.44 (2 H s), 2.25-1.20 (28 H m.
Step 7. 4-{ %Of'ﬂd?”go(ospl r of oycl opent ane- 1 PCT/AB2006/600519
3'-indoll-1' H) - vl | car bonyl | am no}‘HathyI)pl peridin-1-vllnmeth
vI)tetrahvdro 2H pvran-4-carboxylic acid To a solution of tert-butyl

4-{[ 4- (LR wﬁm@&@nanqﬁcﬁmedngﬁ B RyithethyntbRiQdrb-2MByRRACLRIARIS (2.3 g, 4.38

PCT/ | 82006 000

-yl ) car BB gr %ri]’%&‘frﬁﬁf HX}P%’ (14 Bk ifuomacedic Agd (18ml) pagaAspdatIemismBRat e ar box
yl at e ( angthemixtire38as stimed pvestighb aigoah tefraraiutes THe mixtureGkB@oReehitatedio)gjve vellow
trifluoppesgd (gooaﬁudvae a&icdlahd WaPedtag:, ﬁaHdszglv;y@ (66 PR HAddHEr Mgs@l;'d.uérb@aﬁal Xt ure

was stirred, ov t o] terrp rature C nra

o ve yerPBapel| Svei, aitbn SOEH WEE TROREOAGE] Tnd GaHoa! e 98T ARECR. o
(80 ) CHel#tiraethamolelit 5:NjSaHe 2fl|gl(qt@ntéd>f tha title apoound tas whibsosotidv Reeryaialiizaipn i ch
was chr@mtagggt@/pja@gamaae@g{e%wd@_f silica gel eluting with CH2C 2/ net hanol

(15:1) quant.) of the title conpound as white solid.
Recryst %IXI[“ oﬁ]of &Séﬂ thyI acet at e/ n- hept ane gave white powder. M5 (ESI)

mz: 470NM4BE°C  m p. 146.3 C IR (KBr) v: 2943, 2864, 1733, 1558, 1465,
1352, 11156(8_/)%%538 2684 1%@ 15'58%5(@9911?@1 ﬁoggisgﬁmﬁl H br s), 821 (1 H d,
J=8.1 Hz) m, m, 3.40-3.25 (2 H m,
3 20- 3. OBNVR GDC|m))5 585 B, Ersﬂsf?%wﬁ H,.dn»y:m zz)zssms(a(a.@)wssﬁvz #H60).1. 40 (4 H,
Si 90@326 ), $6850 fﬂrqtzésbﬁzﬁsr ¥ €0m), é@gh 85@@@%) {.60.1.40 (4 H, m).
7.55; N, 8 Found C, 65.58; H, 7.39; N,

025H35 0s0 ,

8. 86. N%}?RR/BE%‘ %%25"‘%35% ?S'HS?L 3-f 4-(f f (2 -OXCSPI RO CYCLO

PENT ANE-Abal 3CalddNDCE kittsMNs06 21.25H)0: VL EBRBONSE; NADBE. Rowd: C, 65.58; H, 7.39; N, 8.86.

METHYL) Pl PERI DI N- 1- YLI PROPANOI C ACID O H N~N). CC2H N O Step 1. tert-Butyl

4- ({f (2' - oxospi rof cvcl opent ane- 1
3 - ndolﬁl‘-&l"ﬁkg-’-’-i\/r yl )car bonyl | ani noI met hyl )p| peri di ne-| - carboxvlate The
[ ' : R DB (- VILIGARBONNLIAMINGE ep 6

of Exa ' ' } honet hyI)| per|d| ne-| - car boxyl at e.
Rf =0. 2~ Eq-Hq(LPFr 1|9M|_PﬁéﬂAdi % IHNWR (CDC)3) 5: 8.78 (1 H, brs), 8.23

(1 H d, J=DH -7.10 (3 H, m, 4.20-4.05 (2 H, m, 3.35-3.25 (2 H,
m, 280260\}'( \chj 2@2H80(9H m, 1.80-1.65 (2 H m, 1.46 (9 H,
s), 1.30 H tep 2.

2' - Oxo- i n- 4- vl met hyl ) spi rof cvcl opent ane-1. 3" -i ndol el -1 ' (2' M car box

am de ter I 4-(([(2'-oxospiro[cyclopentane-1,3'-indol]-I" ( J
-yl) car bonyl am no} met hyl ) pi peri di ne- 1- car boxyl ate (750 ng, 1.8 mol, step
le 2 20

. L ’ e'di%@-?’-
col orl eﬁ!ﬁemdéig Whl ch was chr orrat ogr aphed on a col um of Si I ica gel eI uting
wi th CH2CI 2/ nRé firrRempNRd Wk prepared according to the procedure described in step 6 of Example 1
from tert-butyl 4-{aminomethyl)piperidine-1-carboxylate.
Rf=0.2 (hexane/ethyl acetate (8/1})
"H-NMR (CDCls) 5: 8.78 (1 H, brs), 8.23 (1 H, d, J=8 Hz), 7.31-7.10 (3 H, m), 4.20-4.05 (2 H, m), 3.35-3.25
(2H, m), 280-260(2H m), 225180(9H m), 1.80-1.65 (2 H, m), 1.46 (9 H, ), 1.30-1.10 (2 H, m).

tert-Butyl 4-{{[{2’-oxospiro[cyclopentane-1,3"-indol]-1'(2' H}-yl)carbonyi]
amino}methyl)piperidine-1-carboxylate (7560 mg, 1.8 mmol, step 1 of Example 2) was dissolved in 10% HC}
in methanol (20 mL) and the mixture was stirred for 7 h at rcom temperature. Concenirated gave a
colorless off, which was chromatographed on a column of silica gel eluting with GH,Cly/methanol/NH,OH
(12/1/0.1) to give 570 mg (quant.) of the titie compound as colorless oil.
MS (ESI) m/z: 328 (M+H)*".
1H~NMR (CDClg) &: 8.76 (1 H, br s), 8.24 (1H, d, J=9.0 Hz), 7.31-7.10 (3 H, m), 8.32-3.25 (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).



(12/1/0.1) to give 570 ng (quant.) of the title conmpound as colorless oil.
I\/B(ESI mz: 328(MH—|)+ IHNWR (CDCI3) S 8.76 (1 H, br s), 8.24 (1H, d,
J-9. )‘}OI% ")LZQ,(SHn)332325(2Hn) 3.15-3.09 (2 H,

2. 67 2. 60 3.30-1. 60 (12 H,_m, 1.32-1.10 (2 H, PE)IB2W/RGAS/ 090279
PCT/IBZOO6/ 000519 42 Step 3. Met hy#2

2,2-dimethyl -3-[4-({f (2" - oxospirofcvcl opentane-1, 3" -indoll-1"(2"Mvl)carbony
|| ami nigt thyl bpidpestivia 2blophiRRadaktEne 03 ' nds -t (2 /) ERbdAltafihoRthethy

2' - 0X 0 ér ,ng | Ateyl rret hyl ) spi ro[ cycl opent ane

-1,3 -1 - car boxam de (480 ng, 1.5 mol , step 2 of Exanple 2)

and net hyl @ 2- i metsiyed 3- oBPPoparbat e2 PEAY- W”U‘Il'4wlrﬁ¢w|)splmcvﬁloppmea< at
al ., SyntmdiGeprea)- carﬂc&%gezueozw) 1.51 Mrfd2Gleg (24 Qof MEkNASe agidasld S @btym
triacet p n r

t enper ggﬁﬁﬁﬁ@ﬁxw&}oﬁg no(ape é@mg‘t% '%mém? l“) HJ%OK%F?' %}]8 rtn%g‘e ﬁg?na Ursgs) To the
m xt ur dn G)azé?'aa(ém@H)%a@ddedmm@wﬂ%afoxqurehvﬁme (623 g P Etnafiin ﬁnm@nzat (RO nL x
2), dritathees. VoS@ikturd whd Qitredl for Bolh aDdbRint feAbEdtuBaVY To thy elithesvwad hdded Ba.

d t
neh elRs, SLHATR, SR, CR.C ‘?&J“HQ?%‘?'%%%‘VQ L ARBDSN aPncholiEleg Bt 00
as cl edblodoplor TR sosiip WAREPEBIouraRhad o 22500 PL§' SmppGAY-YieBERBRUENg WD (1
H, br gpbxan8eiBd atetatbl(o: 1 to ghwebisd nl'dZ()ES%)Y)f B tite. cbPpdudic s c1Br.codndeboi( 31- 1, S),

3. 27-3, 85:2.75 (2 K m, 246 (2 H'9), 2.23-1.90 (11 K m.
1. 70- 1“@%(E%§¢4%TM+T%35128(2H m, 1.15(6 H s). Step 4.

2,2-Di rrElth#(CBCayB 878 (124,-box)08 P4 (101, dwieB.0 plen.ang- @ (BH-mnzled (3H| $),(R27M.3d (car bonv
Il amin Il iPard v i t I f

1 hqumgtz&xrgeﬁg)ﬁ 3%‘“”?“‘ )5?§§§§ﬁ“‘9 ), 89696082 i ! 1.49-£5 @R ], 1 98 &
[cyclo ane 1, 3 -indol]-1" (2 f-1)- yI)carbonyllam no}rrethyl)pl per|d|n 1-yl]
pr opandigees. 14 Riops i - Hag hyhiogheRl L
H2S04 (g_;@lﬂ%nd,@a(\mter (2 i - ) was added and the mxture was refI uxed f or
36 h. ure was cooled to roomt rrperat e and 00 ny)
was added dwl y & TheSHELul ¢ iy IH xt u?e wal8et E’Bncerﬁ%i 8‘13323&%,-@ 11 e

sol i d. moiopdm@nsmsi itidol1 THR G)- @) céraanylidminolmethyl) pinet el - winchpertoater (@7 har0.3E0MmDIN,

dri eflt osééars oMa@Rple 2??'1%::&@'&1&&12%) W@@o f(||1|3tn€‘dj @.dvaeeraeb R19 msa@creataﬁaltr@rﬁ%ﬁr?%g
resulte 0 Si ge

G ut | nge ORI ShemRfire Spaa®Ion Brarbae o srig \eebGs P rohu bFE
conpourdbwlys Thei resulting Imixjure Reag reprnenlrstedae igyn white aelidt Ty the solisk &HeCl (AImeY gs et her
88\5/8 V"‘iﬂ?ﬁé‘d Qf%v%géd TW&% rlroldliedhvar Mggd (I‘P}@'H)Iution wﬁb Iﬁlteredlgrﬂi ébn@n{rﬂec( KRS therV :

2o (R v i Songh 38 pqd RO idd By B Myl 1
M), 3. 3648.10@ive 23¢mg (RJ%30FATE tle KOMpqungas whiite SoliGG F(egrvﬂahzgf)on fpmspihyp acipty 2 H,
m, 2. %@tay;@ﬂe,(gm.emter&wderl 58-1.35 (2 H, n), 1.24 (6 H s). A signal due
to Img\%%? at. .9 ed Anal . Cal cd. for C24H33N304.0.3H20: C, 66.58; H,
78 f‘ﬁ NS 66.33: H 7.720 N 9.51.  EXAWPLE 3

(f4 (Mg 289-105%05P| RO‘CYCLCPEI\FI’ANE—l 3'-1NDOLI - 1" (2' H) - YL) CARBONYLI AM NG} VET
HYL) PI RR (xBr) v: 2950, 1732, 1600, 1537, 1475, 1348, 1321, 1280, 1153, 964, 873, 758 cm"

"H-NMR (CDClg) 5: 8.80 (1 H, br s), 8.21 (1H, d, J=8.1 Hz), 7.35-7.10 (3 H, m), 3.36-3.20 (2 H,

m),3.20-3.10 (2 H, m), 2.56 (2 H, 5), 2.54-2.40 (2 H, m), 2.30-1.60 (11 H, m),1.58-1.35 (2 H, m), 1.24 (6 H,

s). Asignal due to CO.H was not observed

Anal. Calcd. for Ca4HzaN:0,+0.3H,0: T, 66.58; H', 7.82: N, 9.71. Found: C, 66.33; H, 7.72; N, 9.51.

EXAMPLE 3: '
1-{14-{{{{2'-OXOSPIRO CYCLOPENTANE-1 3-INDOLI-1'(2'H)-YL)YCARBONYLJAMINCIMETHYL)PIPE

RIDIN-1-YLIMETHYL}CYCLOPROPANECARBOXYLIC ACID



RI DI N- 1- YLI METHYL} CYCLOPROPANECARBOXYLI C ACI D WD 2006/ 090279

PCT/ | B2006/ 000519 43 H ~NCO2H \ N Oi Step 1. tert-Butyl

1- (i odonet hWQquéﬁo %%opanecar boxvl ate To a stirred sol ution of

di i sopropyl a ¢ m_., 0.055 nol)_in tetrahydrof ur an(BOVHE2906/0805h%t y|
l'ithium (1.59 Min cycl ohexane, 34 fjﬁ?, 0.055 nol) was added slowy at -70 C
and the m'xture vvas stirred for 20 mn at 0 C The m xture was cooled to

-78 C and H- but cycl opr opanecar boxylate (6.5 g, 0.046 nol, Kohirausch
at al., Z tgoc ew Phys. Chem, 1937, 70, 392) in tetrahydrofuran
(10 m s ad and the m'xture was stirred for 3 h. Then,

di i odo Q4.0 n1_ 0 050 nol) in tetrahydrofuran (10 m-) was added

dr opwi se, the m xture was allowed to warmup to room tenperature

over ni ght . urated aqueous NH4CI (80 m -) was added to the solution and it

was extdgact espy '{_,dg,inah cldpk gﬁecg,ﬁ&mﬁ) washed W|th br| ne (20 m_) dried
over Sf?% FITT E nd ¢ ed t

chr orrat ogr ap ht’cia e 30@8%?%"%?1"‘09}"??'8% 7Je‘f"‘ 8?08{) F‘HB} 'WY%VW@E@H@P ”Hh) é'f‘%‘&yl et her
(40: 1) lithium (§i59 81 in¢lobexeiie, BherLt 0.295enatjowmp edried slasly at -G ud engihe diriitre washsired ude

p : ﬁduc?%@smlu €6 0 tTRE Wixtlrt WaB @boledi8r-i78 -6 Bhd R-bulff eyclBpBpdaBaraiiphie 46 8Ny
e er

Ut o S b R Resh Lt SRl AR AR Py 1997, 20 300 p SRR 1St A
m Xt ur enlgfwas edded bigpwise, drq the diintere gs Jtivpde foop h.o Jaee clardomeirhre (@.0(ml., 9.08p BolY nmol |

st ep 1 qutetrﬁK@FﬂﬂJr% (13)mL)t\@e@-sQHEd/h ms@eernudwmﬂmyé 0B BNdweaab %ﬂﬁtuﬁ th Jodth 9, 14

N- di | f d
(50 i yonaseey Bputih s Re i aRis 3l Bt s aliRatine gobtebiant Dipmpupded ™ O°
wat er (VBtD drethybethﬁa@Oa&bletasheémth hired 80 i) dried oyey Mo80 e filkared drulcgrmaetra@e:d tegivs0 nl x
2), wasda@dm o tﬂewwgchﬁomtd@taphea s coldfnh emn{:égbl @ihﬁng v@lﬁ h@@n@\ﬁ%{hymﬁ% 1)

filt ted t hed
o PP ol B e e B e SR SR 0
(119% ofurifogiion. tit| e conmpound as clear brown oil. MS (ESI) mz: 369 (I\/H—I)

1H NNRFQfth)anafdieﬂwyﬁé}he(rhoH) br), 3.08-2.82 (4 H m, 2.59 (2 H s),
2.10-1.90 § ) ziL e

14f 4- (A g ]

tert- (BLR yl 1- [(4 {[(tent but oxycar bonyl )am no] met hyl }p| peri di n- 1y| ) met hyi |

gycl olor opaneec;agib@my leaibetylﬁz(hﬂonﬁghywayc%mmmb) arms@hleﬁ (P9 gfe.7Eaomdiep Bjf Enaaple i h
1 ssol v, | r

ot r oordh tehudOlfhbdn4 oG WX ABETaE 1o ) 16 At MESHEGWAIRG (L4 RE, SET
150 ny ’("("ji?l'b‘ﬂt” N- d*@ﬁthrﬁﬁ@wqq (85 Ebhirs A’ 1%° AP0y M%C%%dﬂwmfrﬁ?@%&ge ‘used
W t houtwatérysd higfwap bdded,| ex@dctenirwith bByl(aEShtd/tatene (12160 vk Bf) washBi eijth Water (50 mL

1 {f4 (’F %f %n Qfé?)sﬂl_r ‘af'ié‘d/ S\Le? nfﬁt’ejad a\nﬁvci oncentrated to gw? brqwn oil. The oil was

"-ind ) car bonvl| pltoerid net
chromatographed on a column of silica gel elutirig with CHy Igfmethanol (10 1}io glve 560 mg (1%} of the

titte compound as clear brown oil.
MS (ESI) m/z: 369 (M+H)".
1H-NMR (CDCly) &: 4.60 (1 H, br), 3.08-2.82 (4 H, m}, 2.59 (2 H, 5), 2.10-1.90 (2 H, m}, 1.75-1.55 {4 H, m},
1.50-1.05 (23 H, m).
Step 3. 1-{[4-(Aminomethyl)piperidin-1-ylimethvileyclopropanecarboxylic acid

tert-Butyl 1-[(a-{[(tert-butoxycarbonyllamino]methyl}piperidin-1-yl)methyi]
cyclopropanecarboxylate (211 mg, 0.57 mmol, step 2 of Example 3) was dissolved in 10% HC! in dioxane
(5 mL) and the mixture was stirred for 4 h at room temperature. Resultant brown suspension was

concenirated to give 150 mg {quant.) of the title compound as a pale brown solid. This was used without
further purification. ‘ '

MS (ESI) m/iz: 211 (M-H).

Step 4. 1-{[4-({[(2'-Oxospiroleyclopentane-1,3"-indofl-1'(2'H)-yl}carbonyllaminolmethvl)pipetidin-1-yilmeth

vilcvclopropanecarboxylic acid
The title compound was prepared according to the procedure described in step 6 of Example 1




yl I'l cycl opropanecar boxvlic acid The title conpound was prepared according to
the procedure described in step 6 of Exanple 1 WD 2006/ 090279

PCT/ 1 B2006/ 0 from 1-{[4- (am nonet hyl ) pi peri di n-1- nmet hyl

cycl opr opangg)agiﬁz%?%%?c acid (step 34% Exanpl e 3). purl?'i?i?&lzpmowa
perfornmed by silica gel colum elutiig wth CH2Cl 2/ net hanol (18:1 - 10:1) to
give 130 ng (53%  of the title conpound as white solid. The solid was
tritur aftosd ivj4t(amhexemaperinyyimethiircyclencpanerloni edidbisidi bt srakxapipiet 8). 9i ve

the tit I H),: 186.5 C.
IR (KBr%&f'&%mﬁ%’b‘%&@sw%@gﬁaféﬁ@" Uigyih bifima i (41700 081302
1143, 105%8) ofzthg "ﬂﬁrﬁOmﬂouw Aivithitacestid.3)The -sollsl was riturated wih Bexanaidiethyl (ether, an@J

J=8. 1 Hm)igcted.by Biratiohdo i thé t|tﬂ)comﬁnu4c3as’3wﬂu§ sOrg. H m, 2.59 (2 H s), 2.30-1.60
(17 H, IW%(E%Z@?ABG +|—()2 H m. A signal due to G0 2H was not observed. Anal.
Cal cd. for C, 67.74; H 7.34; N, 9.88. Found: C, 67.45; H, 7.36;
N, 9.80MP E8BAVSIE 4: 1-ff4- (f[(2' - OXOSPI RO CYCLOPENTAN

E- 1, 3' - IRNEEMV:-330q, 2060 Xd0p OXRBIBA, i 34 mBJ\zEIWEtSPH%E 1148, 1105 779 cm

RI DI N- 1+ YL I I\/ETHY CYCL OPENTANECARBOXYLI C ACI D_O

1---16 HIIMP CPC&&RN (1 1. brsh BSHE: h) ﬂ-@;ﬂﬁ%ﬁéﬁﬁéﬁé’éﬁr@oﬁwaﬂ% 41*1’1@){4’ 591(%
conpounid, syessopea i id,dn)a.6%0.66 (2¢d, tnd. At shpalpiie eatiHavad asiobidp@d. i n step 1 of
Exarrpl C ent-ape t S 3) 53.73 (3 H,
A e e AL e Al et S TN P

1- f(4 fr(tert- but oxvcar bonvi ) am nol met hyl } pi peri di ne-1-vl | nmethyll cvcl opent an
ecar boxgXAMRLE 4fhe titl e conpound was prepared according to the procedure

g e? |C ghg_ﬁﬂﬁ 250808 ﬂn@%y%ﬁgﬁg}?%&% %,% ﬁl@ﬁ&u.: gg‘if‘)éli-v%mnson%e%H%%FETH%;P'P%
(@CIS)—-Q—&%—HY J%ﬁ%"imm.w (2 H t, J=6.3 Hz), 2.77 (2

H br d, J=31.b , 2 55 (2 H s), 1.70-1.50 (9. H m, 1.44 (9 H s),
125108(2§'+°|‘ &+ Met hyl

1-ff4- (& hv | dz n-1-vil methyl }cycl opent anecar boxyl ate A sol ution
of neth - {[(t but oxycar bonyl ) am no] net hyl }

pi peri di ne- | ) met hyl ] cycl opent anecar boxyl ate (1.16 g, 3.27 mmol, step2 of

Exanple 4) ™M CH2CI2 (25 mM-) and trifluoroacetic acid (5 m-) was stirred
at r oonghe Al Uidiomethylbydopntardddg@bbr@fed | on nmi xture was then concentrated,

basifled wt I 00 nL
five tines. ?rhg%é Coﬁﬁwag}g{mpér&{)%c%lp étogﬁéj tgg'g%ﬁﬁg@w Q?pq_{qeé’%%]]agd :
concent e Bgthy! sydreriatecaBaxyigte 1009 of title conpound as yel |l ow syrup. M
(ESI) nhenvBxEodilysE)7s (3 H, s), 3.42 (2 H, s), 2.30-2.15 (2 H, m), 1.80-1.55 (6 H, m).

Step 2, Methvl 1-[{4-{[{fert-butoxycarbonyiiaminolmethyllpiperidine-1-ylymethvileyclopentanecarboxylate

The title compound was prepared according to the procedure described in step 2 of Example 3
from methyl 1-(iodomethylicyclopentanecarboxylate.
MS (ESI) m/z: 355(M+H)™.
"H-NMR (CDCl5) 8 4.58 (1 H, brs), 3.66 (3 H, s), 2.97 (2 H, t, J=6.3 Hz), 2.77 (2 H, br d, J=11.5 Hz), 2.55
(2 H, s), 1.70-1.80 (9. H, m)}, 1.44 (9 H, s}, 1.25-1.08 (2 H, m).
Step 3. Methyl 1-{[4-(aminomethyl)piperidin-1-viimethylicyclopentanecarboxylate

A solution of methyl 1-[{4-{[(tert-butoxycarbonyl)aminojmethyl}
piperidine-1-yhimethylleyclopentanecatboxylate {1.18 g, 3.27 mmo), step2 of Example 4) in CH;Cl; (25 mL)
and trifluoroacetic acid (5 mbL) was sfirred at room temperature for 1.5 h.  The reaction mixture was then
concentrated, basified with sat. NaHCO; ag. (100 mL) and extracted with CHCl; (100 mL) five times. The
combined extracts were dried over MgSQO, filtered and concentrated to give 0.831 g (100%) of title

compound as yellow syrup.

MS (ESI) m/z: 255 (M+H)"

"H-NMR (CDCl) & 3.66 (3 H, 5), 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"-ox0spiro[cyclopentane-1.3-indoll-1'(2' Hi-ylicarbonyllamino}methylpiperidin-1-




"HNWR (CDCI3) 6 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 nm. Step 4.
I\/Et hyl 1-f[ - 0xospi rol cycl opent ane- 1

' ~indol I - | W %ﬁ?&‘&??’)’%ar bonyl I ami no) rrgt hvl ) pi peri di n-1 WPCUTBIBOOBTD
PCT/ | B2006/ 000519 45 yl| m et hyl }c | opent an ecar boxylate The title
conpound was prepared according to the procedure described in step 6 of

Exalrrpl q%&ethjlrc%m&&brbagj;gié (am norret hyl') pi peridin-1-yl)net hyl}
cycl opent ane 0X e
H- NMVR ( CDCI 3&9‘%&%"%‘?&{"% beBar% a”‘*‘%’ mf Pf")’“c?“'%@éérg ‘L&‘ SteP'ZF oh Jpx Pi‘b’ (3 H
, 3. 6fB3"(TBBt 1 1-43-(angnopgpttyl) QEP"@'B 1- Mnetml} cy@or&ztaze %bo@cﬂatm(stew)a of BxBdpid 9. H, s),
2 25-1.49 E(SZ’.)IT\!H,46$T}M+|-(;+ 38-1.12 (2 H, r’r) Step 5.
1ff4($"i"§N i rof cvcl opentane-1. 3" -indoll-1" (2" Mvl)carbonvl | am no)neth
Yt b

yl ) pi pe ﬁ’E?ﬂH‘ Hyhrse § P oige it L i) B 1043 Henbl 366 6 Haish B@8dépbund
was pretmam)eziszaa:mxedi g 258 (2 hes ,mzsctecd)L(QEHdemBs-be@I(zlm mjtep 4 of Exanple 2
];;(r)g] e -'ae la 'i]' i ,. oc -- énreq[ac <I.~ grbn aml 0 Q\Qh I ljel’léln‘l Irrjr thyI ) 4

of ExardElos nfa ca iz 454 (M+H) mp 188 1 ¢ IR(KBr) v: 3301
2935, 2869, I‘ﬁé%&le cb&@&ndltﬁ@brepéré@@ccorﬁﬁ@&théi:lbeedu?e&&s@rifﬁbd lnilsldrpNI\ARE(( 3) 5:

8.60 ( br s) (1 H, J

J=5. 4 %ﬂ“ é'ﬁei@il d”“ ({[@7& %%F"J §,%%,-7 1%5&@5 ni éj”% g"3%,1 1. 56
(17 H, ?ﬁ'b""ﬂla@g"}f‘e@l‘ 'EF“P{“ 1rﬂlmetW'}ch&ﬁ%ﬂ‘a"eﬂ%i'éoxﬂ'Bte@?Wf\ﬁé%mﬂ%f') obser ved.

Anal . GascE:Bl)rﬁ/ar45432\$H35N304 0.51-120: C, 67.51; H, 7.84; N, 9.08. Found: C,
67.17; Ho.TaBBic N, 8.85. EXAWPLE 5:'1{14-({

(2'- oxosrgl ROFCYCLOPENTANE:- 1. 3' -1 NDOL| - 1' (2 M YL) CARRONYLI AM NO} METHYL) Pl PE
R DI N- 1WE$WE#P@L?Q§?@E@BWANE@%RB@(¥L4|6@31 & 79W2H N VW NO 1~1116

Step 1. I-MQ\fnﬁﬁ(éDCI 5. 8.80 (1 H bré}sm(m d, J=0.1 H2). 7.32-7.14 (3 H, m), 331 (t2HtJ54H

1-1(4- fI%tert but oxvcar bony m hol et %&p erl hyl’l'oycl obut anec
ar boxyl AEEIFoldl &1 26048 HiskE0@BHE Hort 1#(17“)155132“@ sigr

(pi per i dierte 30yH wastroydbsemedamat e (12.8 g, 60 mmol ) and net hyl

1-for Q . 1 ) | Swenson,
ol o AL, (rid R Ao o Ry R ER
tetrahydrofuran (50 m-) was added acetic acid (8.6 m-, 150 mml) at

anbi ent EXAMELE @At ur e. After 30m n, sodi umtdacet oxyborohydr| de (12.7 g, 60
mol ) p-Yels for 2
h Aftm i , Pek '
aqueousBIDIN gL BT HY SO ANELAREAD = times. The conbl ned organic

phase wereg, wa—a;hed with brine, dr| ed over MyS04, filtered and concentr at ed.

The residue Mmr%)@éq.phed

el

Step 1. Methyl 1-[(4-{[(ter-butoxycarbonyliaminolmethvllpiperidin-1-ylimethyllevclobutanecarboxylate

To a stirred mixture of tert-butyl (piperidin-4-yimethytjcarbamate (12.8 g, 60 mmol) and methyl
1-formyleyclobutanecarboxylate (2.13 g, 15 mmol, Davis, Charles R.; Swenson, Dale C.; Burton, Donald J.,
J. Org. Chem., 1993, 58, 6B43) in tetrahydrofuran {50 mL) was added acetic acid (8.6 mL, 150 mmaol) at
ambient temperature. After 30min, sodium triacetoxyborohydride (12.7 g, 60 mmol) was added to the
mixture. Then, the mixiure was heated to 60 °C for 2 h. After cooling, the reaction miture was poured into
sat. NaHCOz aq. The agueous layer was extracted with CH,Cl, for 3 times. The combined organic phase
were washad with brine, dried over MgS0,, filtered and concentrated. The residue was chromatographed
on a column of silica gel eluting with hexane/ethyl acetate (1:1) to give 4.25 g (83%) of the tiile compouna
as white solid.

MS (ES) miz: 341 (M+H)™
'H-NMR (CDCly) &: 3.69 (3 H, 8), 2.96 (2 H, t, 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, 8}, 1.09-1.21 (2 H, m),



on a colum of silica gel eluting with hexane/ethyl acetate (1.1) to give

4.25 g (83% of the title conmpound as white solid. M5 (ESI) mz: 341

(MtH)'. "HNWR (CDCI3) S: 3.69 (3 H s), 2.96 (2 H t, J=6.2 Hz), 2.75 (2 H,

d, J=11.4 H¥9200808R27{2 H s), 2.37-2.46 (2 H, m, 1.78-BC1mB2606/0bd5197) ,

1.45-1.65 (2 H n), 1.43 (9 H s), 4609-1.21 (2 H m, WD 2006/ 090279

PCT/ | B2006/ 000519 46 St ep 2. Methyl 1-114-(am nonet hvl | pi peridin-|

- vl metd Y Byt ) € E‘at S prepar ed according

to the proc r'r—omrreth 1-1(4-{1(tent

but oxycar boR}s 9ﬂ§ﬁprﬁe}w€w|p}epprepé?qomnﬁ tqﬂ*mpjocmw?spwéuwm éﬁie@@f’lﬂ@)éyl ate

(step ft’bmoiﬁetrlﬁb(’a[msﬂ[(&r&htoxwﬁrdoﬁﬁhbnlnﬁ}rﬁihyl?pliﬂer(:likﬂﬁH)) metiyll¢ycbltaretdnbdxPhie fstep3. 67 (3

H s), 12Uf m%,?éi 2 H 2.66 (2 H s), 2.54 (2 H d, J=6.2 Hz), 2.34

-2. 47 M - 04(8H m, 1.54-1.64 (2 H n), 1.05-1.35 (3 H m).

Step 3. waawz 241 (M+H)

1| )1f 4- (1Hfr\(wﬁq CD&Q)S}FB spgaqwle} Qpe?mmd Jm)2.ed (udpils)l a;.!sd (_éﬁl B{t.}\é{s.?zm)r. b.amsewgﬁmno} met h

% p|oe vlate The title conmpound was
s b Ia\rflg!-nﬁ 5'QY1 8435% g%?ﬁ‘gg@g “‘?@

prepare accor rotedure ed i n step 6 of Exanple 1 from

met hy| P &N STOE it & -I € 13 Aaminaimsthyninsrgig
(step %ﬂ]ﬁf:,thﬂé@@d]t@eﬁérbongg) n1z 454 (|v|+ HNVR (CDCI3) 8 6.71 (1

H b 8 H

S a7 b1 (T HP Hmoblpa el pteptflsocdiatd "%Opé%%@ e%gum;e% 9568 g e 1,
2. 28-2.fom "(\ezhw-ﬁ {[ﬁami@mfﬁ‘y'ipmﬁsd‘("lS"IIFPthW)CVC'DbPTaV@GaIbCB‘S!'a"(aES“H-P2foxanlﬂ%@ 1.15 (2
H m. w8 ez 454 (MeH)".

1-{f4-(ff(2' -Oxospirofcvcl oij)ent ane-1, hcar bongl | am no} nmet hy

| ) pi per ﬁCDﬂs Fh(ltﬂi Brey 8128 bUk: é’né@ér%iﬁﬂé%ﬂéﬁdm)r S0 3R b 3o thd was
pr epar ed n@mﬁzdior!%hﬁ bi@é(@ﬂ@@d@zﬁﬁs@@ﬂ%) begloh 6 (5,6, ZHof 78pr@aphp 2 from

nmet hyl Q cycl opent ane-1, 3" -i ndol |
-1 (2 I1]70§‘[§4/2| %h '(“[2518%33 ﬁo et hyl ) p| peri di n-1-ygmet hyI cycl obut anecar boxyl
ate (St A i 4-4f 20 ]r 0 _C|O e taned gl 1- D' hin fica oot lamino meth |,i n_ 11 Bt R

(KBr) Wilc@@0@anceQBokyiic2@®B, 1728, 1537, 1461, 1280, 1226, 1145, 765, 750 cm

-1 H-NI\/R( 12 (3

H, , 3 SOC?%.[%QE ctrfmpcﬁ.ﬁvﬁgv %pﬁ%re&)gc:g&?lﬂggatﬁ% r%:%ed& a% criﬂgc?u;gteF@oi EZang?bge 5

2. 60 2.8 (2 H n), 2.45Metwh (17 H ), 1. 54l I&O’(O?P"chvq'ﬁpe”tﬂveﬁ Hidel due

t o CO Hi\mg-yharbospiaenertiingiberidicalyidethyijoycldbaia i aNdikid)stepl2 & Exanple 6).94; H,

7.64;I\{Y1.7.F +06695H775N932 EXAVPLE 6: 2- ETHYL- 2-{f
e iRty

-OXCS P £ ANE-1,3'-IN DO Li-1' (2" M YL)CARBONY LI AM NC} MET
HYL) PI PERI: B °E: YLI METHYL) BUTANO CACID ,N_ /"N C®2H \ N O

IR (KBr) v: 3303, 2937, 2868, 1728, 1537, 1461, 1280, 1226 1145, 785, 750 cm’

"H-NMR (CDCly) &: 8.80 (1 H, br s), 8.20 (1 H, d, J=8.0 Hz), 7.32-7.12 (8 H, m), 3.30 (2H, t, J=6.1 Hz),
3.14-3.00 (2 H, m}, 2.77 (2 H, s), 2.60-2.46 (2 H, m), 2.45-1.70 (17 H, m), 1.54-1.35 (2 H, m). A signal
due to CO;H was not obsetved

Anal. Caled. for CasHaaNaO4 - 0.5H,0: C, 66.94; H, 7.64; N, 9.37. Found: C, 66. 95 H, 7.75; N, 9.32.

EXAMPLE 6: -

HYL)PIPERIDIN-1-YLIMETHYL}BUTANOIC ACID

o H
YN\/CN CO,H
0

Step 1. Methyl 2-[{4-{[{tert-butoxycarbonyllaminolmethylipiperidin-1-viimethvil-2-ethylbutanoate
The title compound was prepared with the similar method shown in the step 1 of Example 5 by
using methyi 2-ethyl-2-formylbutanoate (Okano, K.; Morimoto, T.; Sel_dya, M. Journal of the Chemical




Step 1. Methyl

2-f(4-{f(tent-butoxvcarbonyl)am nol net hvl } pi per (di n-1-yl |l methvil -2-ethyl buta
noate The title conpound was prepared with the simlar nethod shown in the
step 1 of BXGApISAIRTHY using net hyl 2-ethyl - 2-for nyl buterwmzasoidsano, K. ;
Morinoto, T.; Sekiya, M Journal of4¥he Chemi cal WO 2006/ 090279

PCT/ 182006/000519 47 Society, Chem cal Commruni cations, 1985, 3, 119) M
(ESI) I 5:4.62-4.48 (1 H, br), 3.65 (3 H, s),
3.01- 2. 9 g E”??yé’hmggég Eﬁ L 2.46 (2 H s), 2.13-2.02 (2 H ),
1. 73- 1M 8”143 (M+m44(9H s), 128110(3H M, 0.76 (6 H, t, J=7.5
Hz) . St'BMR (chfeta)“ajhsz 4.48 (1 H, br), 3.65 (3 H, s) 3.01-2.93 (2 H, m), 2.73-2.65 (2 H, m}), 2.46 (2 H, 5),

2-{f 4- t t tl d
s oy O ’ﬂ% 2Lt d?éné,’gé Lﬁq* i 9 Qer‘T'EEPr ¥|53 ig@&Exqgtb%r}ggegdﬁqﬁgxaﬁpfgmoun
Sta AMifQ: fhoips lmstiyll-2-gitesaneatehy| 3 pi per| din-1-yl)
met hyl ] - 2- etrhy htbtﬁoﬁlﬂ&ﬁlﬁ@vaé %Ee@ﬁre& a@Jordur@N@ﬂ%'p&vc@&ure Mz clidedlin stBp B of ﬂa’é_a% (eM*‘H)

R TR i fRadodah it 08 £ ik ool b8,

(2 H, rﬁxameiem?(zH s), 2.16-2.05 (2 H m, 1.72-1.49 (10 H, m, 1.38-1.21
(5 H, s E3) A6z 660 kg, J=7.5 Hz). Step3 Met hyl

i o) re TN (06 &P o3 BEBH by T p e S P B e %@'*F?fﬁl ol irag o
pr epar gt Sh@e?@r(%lﬁﬁgJ#ﬁd H#$e2. T2k @ ) c%@c(ﬁﬂ'bé)d% 296 édpHomp . 7T dfh10eH, 1), f r om

met hyl an{{ﬂ(éﬂ%pov@(m-yld)m7mu di n- 1-yl ] net hyl } - 2- et hyI but anoate (step 2

of Exanple ) Dra EYAY Hntane FAWR G253 ,

8.23 (&~ 1o T ' =, 5 :

J54(+@r_l)1mizzﬂmgmbm$@H M, 2.47 (2 H, m, 2.30-1.50 (20 H, n') 1.35-1. 20

(2 2E'|[_|h er) 0 7f'ﬁe it cbnpdund &a@pr@paré‘&ﬁccoﬁhfﬁlbtﬁeprocedure described in step 6 of Examptlje1 .
car bonvl | ani

o} et Hil) gsf;“ ?{%ﬁa?mwc%%?%ﬁd'ﬁ“ﬁ@ B 206 g i 1 2/ %%’@nd ol

pr epar €dS @Tr/dﬂﬁfg(w t he procedure described in step 4 of Exanple 2 from

nmet hyl A 140 t

o (%l\%ﬁ‘ Dc? 1}&%5)'?% a@pj %}ﬁgirzfgf‘eﬂjai_g?iaﬁ){ﬁbf‘%]s),ggg2H(tstep 2

of Exanté ) 27%6%%#)@@&7 )0 oMk IKES 140 (235 13,0843t L b, 1506,

1539, 1443, 1348, 1147, 746 cm H—NNR(CDCIS) d: 8.80 (1L H br s), 8.22 (1 H,

ﬂ) 328 g ed‘B)gﬁtﬁL%ﬁru{ftio:&é’b r‘étcv&p’enénéﬂs'ﬁr%mﬁ tztrnyﬂcaﬁopﬂwfa'ﬁﬂm}m&v&&ne%mﬂa . (t2 H,
J=9.0 I—ﬂ@mﬁl—’éﬁ&qﬂ%e to (I) 9H was not observed Anal Cal cd. for -
C23H37N304. 0 TAHRE: cofcpopd was prephre®ad8rdinlio e Pi8cedbetederib&l inGRp& Al Ekdmi 413; N,

8. 95. MPLE 7: . thyl 2-athl-2-J4-({[(2"- lopeqane-1,3-indo
1-{14- (BPL 6’ - FLUORD. 2 MBR%PI ROl Gl OPERTANE - W P18t Cyc°p(e St W) ERReoNYL

~ AM NO} M *ﬁpﬂ?ﬁqﬂf’#ﬁ“ﬂw@‘y)WQ"WWW@EWANE&%WE% AC D o HN/~NO

MS (ESI) m/z: 456 (M+H)".

IR (KBr) v: 3323, 2937, 1732, 1596, 1539, 1463, 1348, 1147, 746 cm™

1H-NMH (CDCly) d: 8.80 (1 H, brs), 8.22 (1 H, d, J=8.1 Hz), 7.35-7.15 (3 H, m), 3.31 (2 H, 1, J=6.0 Hz),
3.18-3.05 (2 H, m), 2.61 (2 H, s), 2.57-2.40 (2 H, m), 2.30-1.25 (17 H, m), 0.88 (6 H, t, J=9.0 Hz). Signal
due to CO;H was not observed.

Anal. Caled. for CogHarN3O4+0.4H,0: C, 67.48; H, 8.23; N, 9.08. Found: G, 67.87; H, 8.13; N, 8.95.

EXAMPLE 7:

THYL)PIPERIDIN-1-YL]JMETHYL}CYCLOBUTANECARBOXYLIC ACID

o H 0
)
F N OH
0




F\ N~f~J,OH | o W 2006/ 090279 PCT/JB2006/ 000519 48 Step 1. Ethyl

1-f(4-ff(tert-butoxvcarbonvi)am nol met hvOpi oeddi n-1-vl) net hyl

cvcl obut anecar boxvl ate The title conpound was prepared according to the

procedure d¥92PMeR T n step 3 of Exgnple 8 from PCT/IB2006/000519

[ cycl obutyli dene( et hoxy) net hoxy] (tri fet hyl ) si | ane (Kuo Y.-N. et al., J,

Chem Soc. D., 1971, 136) I\/IS (ESI) mz: 355 (MtH)'. H-NWMR (CDCl 3) 3: 4.55
i (eﬁd:H- o

‘|]_| 1(]:]' 4J H%) 1T|UE§“'8 Cfmﬁa.msil_ B%pHr(ap}an%ﬁl acc rgln%%)t & Py ceduré descfibed in step 3 of arﬁ 68
1-f (4- (fFD(Tt[@fClOB&IYl@RNﬁ&QiMﬁﬁmh?ﬂiﬁ”ﬁ’@ihMHIWI(I(qm Y. edl-nd, |Chein) $ast By 1978y SFbbut aneca
rboxyl ings gesheh/A 85 wiae of et hyl

1-[ (4- (1{_1(tert but oxycar bonyl ) am no] met hy| } pi peri di n- met hyl |

cycl obut'ANEEDSHXS HEE &' Hhbrp4-47 (2ﬂq91—ﬁﬁ1§¥ 2§§é3d41~'5$3é%)a ﬁéﬂ?)d 34 RaloH (18
m.) anc. m:h:&nelH (ns,z 0511-8)) smm hemioad sﬁ'ﬂ 25@3 }@quM—Izbl 1.40hepsr(esipif.i ng sol ution
was cooét o) K g NG i IW W f the

m xt ur € Wa 23 1, 30
. x 3). Conbi ﬁ@wrﬁr g%{nl ethv'ayéwi(é {[\Né’f‘ Butwv%@ny'mmthvaﬁaem nHedr ednetyhe
filtratgcwasnecitoryiie geg 11.0 ngholatsp. 18of EgarhR89) 200 Nadh @1 8trit) aad e@paumd) as

%’Sl Llow lﬂfgsi ?%ONWKHPCHQ% regullé@ ?gmﬁjwdé cogﬂdzm gqg?b%thlaéngt% (I-ﬁl 1@%) 8@9 ? % 699
(6 H, na)ddeq_urtylgal-( af tlpq mmjre was £3 5(69 T_he \g)o]esyaéﬁxtgacted with CHClafi- propanora?a 1, 30 mb x
1- f (4- (i Crovbiriel vighid agars wiéra dlied NaFOL) Rt jilewel! otnetfianaraas bontghtratedas gick 3.8

4- et hy&@g&gf@;% (%:;Q? &dlagyéhmﬁ@gndm 3-necked round bottom flask under N2,

1
DUt oxy e BRI i $30-86P (03 75 HREHY M AR R 262 BT | ¢

aci d (303592.160@2 HmD2,05-15t66PH2mPR N sExaHph) el .44 (9iHnsit et r ahydr of uran (150 ml -) was
stirr edStgﬁi? ; 3%:[%%%% %E@%ﬁgﬁd!rf pﬁﬁ%v%@hbuﬂﬁeéﬂ&vhc%&& B %%B&QEE%T& %I on of

p-tol ue (5 nTTol ) raran (150
n), was addéd @& rPommle 'Feﬁf‘ﬁ’r e’°“)33't é%°ﬁ%"ﬁ i rﬂa?‘hg “é\‘iert Het taenﬁ""F‘S? 1% nin,

t he resu[4 (A-{[nat-Istdxydatbonylyammo)reeaipdebridind ghmetefilcyclokute@diboxytit adid(30 g, 92.mmdit er
cool i ngg, oy éﬁﬁ@g‘“&@%ﬁ@ﬁ%%ﬁﬁg%&%ﬁ%& aﬂ‘?oo(r?t%gyi‘zergﬂure _IjﬁrZWmW&thM’as

added very s|o
o ol pi VERESHRE SO PIBIEHREIS8 SIRIPDEEHS 674 o F8 TR EhYOTHgap 6501 ¢ i ng
whi t e smbpeRsidaed avasons tempeadiraat Aftarcitiring entpanabpioe 16 oin, Gelreaunidg isdlutiva vas

filter eﬁleg?e'&‘?m&é?‘?eé@?%@dlﬁ@ﬁfo?9'h' dAfYé@\%o i\:ﬁﬁ" t¥"'rc¥oh1 tEﬁhérﬁbr\édﬁH&T'\M&ﬁiﬂe &%qqﬂl_m- X

=

2), drie |ve ound
whi te peRRcBTo Wf‘?)addeéi’eryé“’wl'olf- of ‘7“4’6“‘ 29‘1-’!‘9 dThermtefrg‘pﬂ%it? Wa? 07 (2
H, d, Jformed. Qurikg )the 3dd2Bn3f (lf)emyﬂanhhe mjthe ZeBdin@ \»Hjite (E4dspehsion) was 2tirGel :(t3roH]1 s),

2.18-1. 34 rgtu}é fofB h ang 1ﬁ15aslllt§§d ér& tha oﬂﬂmedjsol?éﬁﬂalx wqaghe(i%vtth'tetmyd%hﬁ% @oom
1-ff4-(ff -1.Nn 04 (2 le)carbonvll

ani no} net S‘?F’ﬂﬁapg: ?r(?%Ho aiye 5&’ {?gtr’/ﬁfﬁhﬁstg%ﬁ'ﬂ?%ﬂ%%s WEBROYIE acid The title

conmpounah.pa@30 {8 epar ed according to the procedure described in step 6 of
Exanpl ey Mﬁrm@ rJol(ynrcpwvrz@[zwvobfepﬁm @nezl»zﬁsza a@@talﬁ Zn)(zlacMcWHi m

(Joensson Che and
(ani non%P?uS?I'j ﬁ] 6@?1‘87:‘?9” I“)y TS 11%? QEN'I }'B'yHG 1b1l?t(%He’Bbr boxyl ic acid
4- met hyBlep @z ¢iild-(FG R pirafqycis s dyBiger|
1 vﬂmethﬂcvclobutanecarbcu!lc acid
The title compound was prepared according to the procedure described in step 6 of Example 1
from 6‘-fluorospiro[éyclopentane-1,3'-indol]-2'(1'H)-one (Joensson, N et al., Acta Chem. Scand. Ser. B,
1974, 28, 225) and 1-{[4- (aminomethyl}piperidine-1-yl] methyl}cyclobutanecarboxylic  acid
4-methylbenzene sulfonate (step 3 of Example 7).
MS (ESI) m/z: 458 (M+H)*".
m.p.: 150.3 °C
IR (KBr) v: 3305, 2935, 1735, 1602, 1492, 1440, 1357, 1296, 1228, 1157, 1095, 869 em”

"H-NMR (CDCls) & 8.73 (1 H, br s), 8.01 (1 H, dd, J=5.4, 8.1 Hz), 6.92-6.83 (1 H, m), 3.30 (2 H, t, J=5.4
Hz), 3.15-3.03 (2 H, m), 2.78 (3 H, 5); 2.64-2.50 (2 H, m}, 2.45-1.70 (16 H, m), 1.65-1.86 (2 H, m). A




mp.: 150.3 CIR (KBr) v: 3305,

2935, 1735, 1602, 1492, 1440, 1357, 1296, 1228, 1157, 1095, 869 cm 1 I H- NMR ( CDCl 3)
8! 8,73 (1 H br s 801(1H dd, J=5.4, 81Hz) 6.92-6.83 (1 H m, 3.30
(2 H t, J ‘§°&°°6ﬁ2%2793 15-3.03 (2 H,.m, 2.78 (3 H, s); EBERHOS(R H n,
2.45-1.70 (16 H, m, 1.55-1.36 (2 H4 m. A WD 2006/ 090279 PCT/|B2006/ 000519
49 signal due to CO 2H was not observed. Anal. Calcd. for C25H32FN3O4. 0. 4H2O

C. 64. Ginatdue 6.CbhH wds ndlofsbrveliound: C, 64.31; H, 7.11; N, 9.05. EXAVPLE 8:
44

[ 4- (f f (B8 BHIIREF 2=tk B Rey: Sy 64 B ENTANS: 9:05 Foyndidy 64.31) .7 1) NNAGSCARBONYLI AM
I NO; ME THYL) PI PERI DI N- 1- YLI METHYL} TETRAHYDRO- 2H PYRAN- 4- CARBOXYLI C ACID O
"N O Ny EgN "J~J OHo O Step 1. tert-Butyl
ffl-( im’zéfhvl |per|d|n 4- vIIrreth I carbarrate To a stlrred sol ution of
tert-b S FLUORQA2OXOSRIRQIGYCL ORENTANE:] .3 -INDOLI-1(2' HE XL ICA NYLIAMINGIE (19
m.), patYLIPIRERIDIN METHY. TFBﬂlYllumi H-BYIRU\I‘KZ-@@B Yﬂi 0169 nol ) were added
at anbient tegmpegature. The mxture was stirred at anmbldent tenperature for
4 h. The m xt vaa flrl] reg and the filter cake was washed w th ethanol
(50 nm)g D@%ﬁs were renoved by evaporation to give 8.9 g
'tlec oynd as a white powder. i HNWR (CDCI3) 8: 4.60 (1
H, 49 (2 H g, J=7.1 Hz), 3.08-2.83 (4 H m,
2.50-2.36 (2 1 75-1.60 (2 H, m, 1.44 (9 H s), 1.52-1.35 (1 H, m,
1.19 (3 H, t, =7, 1 Hz), 1.31-1.12 (2 H, m. Step 2.
f Mot hoxdot eterguusle b retabiskrh i danihioichiad (1 i et hvi )silane To a

stlrred sol-yt i in t uran
(5 Y sodtd AP ol SRS GRL L e Sl P o A PhARNRS 0 8,
mol ) atmlo F@famﬁfaﬁ#efw&t d @@eﬂa mraﬁblanﬁtl‘ia@%(é 4fgp$9 flzmol WETR) addFHéfrﬁmbuelﬂtetemeqemteon

i Xt ur erheatixtto abLslirbdat-adBidbnt termiemdre fof4 h.ahye ixtudd Py ftBred ascAhOREY ERb Gad 1. 9 0,

?e?%gh;}w g\ étg n{sﬂ%ﬁﬂ'%% Jéladg 5rg|%nn§r%s Q’G%E?}?‘{egn er\T;g;Lc%rat!o% t?Ngwe 89a%iua| ly

war med ﬂ‘@”ﬂd’éﬁi‘ﬁﬁ' a@’ﬂﬂéa@&?éﬁp%‘dﬁr The vol atile corrponents were renoved
by evappigid %C@PQ 4%6% ha? g)dys7 WA s of bhbﬁmgu%hﬁwg% @- 2%34 Af Z.F@'sbtz%s‘(@s hi ng

w t h hexane. va ant of the
title dbmou 7r?d1 %95(25 E‘P ééﬁ %/'éflak dv92d|‘15 (1 TH-“NW |J3'5'1B'Z): 33% 313(HY "()4 H m,
3.52 (2§ h= 2 dladd t, J—53Hz) 0.22 (9

H s). St eb s@lﬁélutmn of duso ro lamle 1.6 g, 0.016 mo terah dro ura L) was added
4((4ff(tert onv ppy q D Y n I-nlitet?’t ahvdm2|+

xvca er |
ovr an- 4rRgse fﬁ%@r% g WPt g n%?f“dﬁﬁbﬁwt el fyen, 0 stire for 20
{[! - ( etiox yitmert, td reatigremixuirewas-cpbledret-H§ PG, methybetreiydro-2A-pgran-d4anmylaje (19tgep. 1 of

Exar’rpl &.&) n’?’d’)danEl 'H?ﬁ M El%rfd@@@lﬁ@_ &b‘r !ﬂ%l)alﬂ tetraréydrofurarll (1 mL) was added, and the

||dene%‘|met 0X tri'meth 5%9 % 3 step 2 of r’rgle 8)
o Liporo SRS Wa gradiRi e 8;5%‘3&@ PRGRPEOMI&f | Jhe vilatfd companents wr
t ri f | uoronet hapepolafioreti¢he réddu@Avartilterdd tBronghod Padall CENitOBashimpahith hexanesThe | ng

M Xt ur egiswaitdrbd AYadb td GBI SHREHR FbihitE 08mpbandias aldi&r yellow oil.
"H-NMR (CDCl,) 5: 3.64-3.59 {4 H, m), 3.52 (3 H, 5), 2.24 (2 H, t, J= 5.2 Hz), 2.5 (2 H, t, J= 5.3 Hz), 0.22

(9 H,s).
Step 3. Methy 4-[(4-{[{tert-butoxycarbonvliaminclmethylipiperidin-1-yhmethylltetrahydro-2 H-pyran-4-car
boxylate : '

To a stirred solution of tert-butyl {[1-(ethoxymethyl)piperidin-4-yilmethyl} carbamate (4 g,' 14 mmol,
step.1 of Example 8) and [methoxy(tetrahydro-4H-pyran -4-ylidene)methoxyl(trimethyi)silane (2.9 g, 13
mmol, step 2 of Example 8) in CH,Cl, {30 mL) was added dropwise trimethylsilyl trifluoromethanesuifonate
(0.24 mL, 1.3 mmol) at 0 °C, and the resuiting mixture was stirred at room temperature for 12 h. The
reaction mixture was quenched with saturated aguecus sodium bicarbonate (150 mL), extracted with
CH,Cl, {30 mL x 2), and the combined organic layer was dried over sodium sulfate and filttered. ‘Removal
of the solvent gave a residue, which was chlomatographed on a column of silica ge! eluting with ethyl
acetate/hexane (1:1) to give 6.3 g (64 %) of the title compound as clear colotless oil. |
MS (ESH m/z: 371 (M+H)".



reaction m xture was quenched wi th saturated aqueous sodi um bi carbonate (150
m), extracted with CH2CI2 (30 nL x 2), and the conbi ned organic | ayer was
dried over sodiumsulfate and filtered. Renoval of the solvent gave a

resi due, whiV@R§EL2EH omat ogr aphed gn a col um of si | i cPGHIB2IGAOISHY Wi t h
ethyl acetate/hexane (1:1) to gi ve98. 3 g (64 % of the title compound as
clear colorless oil. M5 (ESI) mz: 371 (MtH)'. WD 2006/ 090279

570" (3 MWL (Dehit 433 0 “%W;&%@ Ry 5k 9l a b e ey el

2 47 (2mH2?%§68\‘2m9ﬂ22m( )I-E1Qﬁ11(zl'06ﬂ209-20(|22mmh1 eusman,nsuweﬁ, n'),

1.44 (93)H241$1)1 (2, mp- 1. 11 (2 H m. Step 4.
4-f(4- gt L, s 1 hvl.} pi ] Ignethviltbetrahydro 2
H ovr an=Z=car noxy 0 A=

but oxyczdonyl ) ani no} et hyI } p| per| d| n
-1- yl)rret hyl It et éah)édﬁﬂanHdDyr&fé it C ar[pIEskatxycabdni) gmna;%eﬁylrnm;blpenalh@p 3 of

Exanpl e
t errpme)r at mé@e] %Wg'lra%}"ééy%a%T e r e ?Fé Hgg ”lgc%(r%tems)Of ?BSH" US%E%BP@E[} or 7
h, thenmbodNetirGrhag(1@anlg wag Fdded algpam tﬁawnratmm(eecwe,fmgblﬁbe |r®wltm$sqmﬂpn:|waaq (10

) V\ﬁsshrréadjéj@d "@-W 7t theh @&Wédttb Bo0Sel i ick@Ad bithl 'l"é*ﬂléJé'bIL}ﬂ@@ 5@\&-!@)& ‘r(]‘ﬁﬁnL) \l\rlast
IS sol ution

concentr To e resi r opanol ded.

o OB i e RO BB BB B B s aprcelien 1o YRS SRCHERRIS ED s
concent miltved aawl nThnsTmtlpewadwcmtedhTbumeerdswuet B-pespiysh (80 nfl3 @rasrhddedadd tthe

m xt ur ewé{%néﬁt?artédea@atﬁtTﬁe%HHue wab SR8 'Miﬁ thdhof (@6 me) dhd tHelmidhBr whk btirl 8odh ough

Celite th eth I
(50" i - ety % o R AT Proaioe el EafBuh bl BiTatove Mach 36 elie ok Yot BON
(40 mwaw\atwmamm(aa nl) andhithe comigead fitetecdas uedntigted. hiTe therredidBUEECN e

formatigp pfs é&ﬁéd-’ %dﬂ{ §54 RinbéHrBieWaurind) Bl &&fédurlqhé hﬁmz;tsﬁ 'ofjwﬁte ;%’p@m wh@ i)

was added an ens rred at roo rature for
e, Shrdiodl S b dedife hRE RS Ha° A R ARLrES sltpelaSmar TR RN ( 20
m.), thtemperatniedet aJncT bis mriddre svad filpresisand biainer spiliy wasiwashgd WEHOHLCHf (18 b)), then| ed
Comoun9r|e§§nd¥9}eﬁﬁce99¥égﬁfre tolHivid 41 fhgﬁk)gfth@ttﬁﬂg%oﬁw 34 whie pw@b. (1H, ,
3.93-3.82 (3 H m, 3.15-2.799 , (2 H s), 2.58-2.45 (2 H m,
1981'7“6?( rr),155135(6H rr),144(9H s). Step

5. 4-ff 4! r(mmmgsgmem aPH3.82 (AIH, mdtAngta. asdammyawe{zma)\af@m@(em bxyl i c

o R

under N - 4- N

car bony BFeH -4 et Betratydro=2r+pyr an- 4- car boxyl i c
acid (lmmd%lmmwio_naﬁep 4 of- Exarrpl e 8) was pI aced and a sol ution of

p- tol uenesul fignic @@adnﬁmn?ﬁy&k@t eroudd g bt MR hrﬂier' mromﬁaqkrg&&ﬁ&ym
was poure erature ng m xtur iLLred a
R e et R I A

sl ow y dUExamgletﬂiquswaO@d apfl apsdiytiomick priolusaesdifanis. acﬁmommrete ﬁi@clﬁﬁlmfm')emwas

fornmed guhiang (id@enL ql/@ls bbméu eroJrrHeﬁiné‘tht@mﬂ@ resmﬁg P&t st 66 °c Bgpensi on
was stlrrc@d at 6\ﬂefor 10

0 The. et et himiaziie Bt 34 naieh e dasd e By S ARASTREH &
i - pr opanedding.100e ihlite pércipkde aes BONE fuing Herpddition gf Wethd@nige. g T8 Fesgliingofhitehe
titled GRIBRIGAGESHMWY hesd YRS h,M Bo °C 2475 € and at room temperature for 10 h. The
suspension was filtered and the obtained solid was washed with i-propanol (100 mL}, dried at 50 °Cfor5 h
to give 10.5 g (87 %) of the titled compound as white powder.
m.p.: 247 °C
"H-NMR (D;0) & 7.54 (2 H, d, J = 7.4 Hz), 7.22 (2 H, J = 7.4 Hz), 8.80-3.65 (2 H, m), 3.55-3.40 (4 H, m),
3.20-2.75 (6 H, m), 2.24 {3 H, s), 1.90-1.80 (6 H, m), 1.55-1.35 (4 H, m)
Step 6. 4-{[4-{{[(6'-Fluoro-2'-oxospirojcyclopentane-1,3"-indoll-1(2'H)- vl)carbonvlIammo}methyl)glgendm
1-yllmethyltetrahydro-2 H-pyran-4-carboxylic_acid
The title compound was prepared according to the procedure described in step 6 of Example 1
from &-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-yiimethyijtetrahydro-2H-pyran-4-carboxylic acid




"HNWR (D20 8: 7.54 (2 H d, J =7.4 H), 7.22 (2 H J=7.4 Hz), 3.80-3.65
(2 H m, 3.55-3.40 (4 H m, 3.20-2.75 (6 H m, 2.24 (3 H s), 1.90-1.80
(6 H m, 1.55-1.35 (4 H m Step 6. 4

{f4-({f (6" -NEPAMEHINTL ox0spi r of cvcl opent ane- 1 PCT/IB2006/000519
3'-indoll-1"(2" Mvl)carbonvil am nol fét hvl | pi peri di n-

1-yl I methyl | tetrahvdro-2H ovran-4-carboxylic acid The title conpound was

pr epar ed i r %gw described in step 6 of Exanple 1 from
6'-fl uotirjrggtﬁ&ﬁ?%n?%ﬂg?t%%é%{ggeﬁg-oig - |len&'ol ]-2" (1" f-one (Joensson, N at al., Acta
Chai n. mf?sé%/ﬁ (M8H)™ 1974, 28, 225) and 4-{[4-(am no

met hyl )ppp@siatcne- 1-yl | met hyl } t et rahydr o- 2H pyr an- 4- carboxylic acid WO

Exanpl o G500 ¥Ry BAP) Reg 735 dg0e il 075 oo, BRRCRARSIS BRI P 318 poss

1

2869, 1W3BYR (OBCH) & 136-7,11 147 ,3n), A.656.84 (1208), 3BAF5 (A H5M), 3BOADH, 188F.061), | H NWR

(CDCl 3)4 5. A . B 90 , 3.31
(2 1o @y dhskhe 1T, 2075 Aafimd, b n 4Bk i s udsd By By, 0,2
H m, "etesenedo (4 H n). Signal due to CO2H was not observed. Anal.
Cal cd. Arar. CEl26 K3 EENRES00-0MH20) C,B3.183, 129; N18.49.. F00nd: I, 6:8834 8, 7.60mnelas.C, 62, 83;
H 7.09; N, 8.45. EXAMPLE 9: 1-
f4-({f(3.3-D METHYL-2- OXO 2. 3- DI HYDRO. 1HANDQOL- 1- YL) CARBONYLI AM NO} METHYL) PI P
ERI DlﬂMMEﬁB/ETHYL} CYCLOBUTANECARBOXYLIC ACCD O--NH~-N O OH N ~0 The

o ;

title cpy X®-4 3308 PORD-NGINIDL-RELEARBONY L AMIRS IMETRS PIFERSt €p. 6
of . Exanpl e i mEt Adt CaRBoRy 0- 2H-1 ndol - 2- one

Wet al= , and

Robert son, Davi d

e’ri dio-1-vyl ] met hyl } cycl obut anecar boxylic acid

1-{[4-(am n-dg‘eﬁ

4- et hyl benzgnesul{ e ep 3 of Exanple 7). M5 (ESI) mlz: 414 (M+H)*.

mp.: 1020~ OH

v: 3440, @ 538, 1735, 1705, 1608, 1541, 1382, 1346, 1271, 1159, 966, 773 cm -1

~H NVR ( S: 8.78 (1 H br s), 823 (1 H d, J=8.1 Hz), 7.35-7.18 (2 H,
, 3.31 (2 H t, J=5,4 Hz), 3.12-3,01 (2 H, , 2.18 (2 H s 2.61-2.48

?)2 Hom, PR %’pe%ndpe'a%r?r’afdcfﬁqulw 3*@ P#ECEH‘;’? dis.c&aed%@, siep 65% annip?esk- 1.40

(6 H, nirom A3-gimgthgi,Tdikeydtoe2 E0RM2was (Rebertsol Savid ¥tet ahnkMed.Ctleod 19860£9, 1832)

C23Hs1 e ne iPetidPOl-yIFme jo i ne nesulfo 4; N,
5 89 %ﬁh@“ t@)g gff(d?l]?l( g]% 1) EiobDlancda @Sy iFRMIhetfyibeABenBRiiortdte (e

3-DI MVE FCFBR 2, 3- DI HYDRO- | H- | NDOL- 1- YL) CARBONYL| AM NG} METHYL) Pl PERI DI
N- 1- YL| PREGSINGEGTABHDYO \- HN N O

m.p.. 170.9 °C

IR (KBr) v: 3440, 3296, 2933, 1735, 1705, 1608, 1541, 1382, 1346, 1271, 1159, 966, 773 em’

"H-NMR (CDCls) &: 8.78 (1 H, brs), 8.23 {1 H, d, J=8.1 Hz), 7.35-7.18 (2 H, m), 3.31 (2 H, 1, J=5.4 Hz), _
3.12-3.01 (2 H, m), 2.78 {2 H, ), 2.61-2.48 (2 H, m), 2.45-2.25 (3 H, m), 2.00-1.75 (6 H, m), 1.44 (3 H, s),
1.55-1.40 (6 H, m). A signal due to CO,H was not observed. '
Anal. Caled, for CosHaNaO4+ 0.4H,0: C, 65.66; H, 7.62; N, 9.99. Found: C, 65.82; H, 7.64; N, 9.89.

EXAMPLE 10:
3-J4~({[(3.3-DIMETHYL-2-0XQ-2.3-DIHYDRC-1 H-INDOL-1-YL}CARBONYLJAMINOIMETHYL)PIPERIDI

N-1-YL]PROPANOIC ACID
o H 0
YN\/CN
C:;N —’\,/(OH '
O
Step 1, Ethyl 3-(4-{[{ter-butoxycarbonyllaminolmethyilpiperidin-1-vl)bropanoate

A mixture of tert-butyl (piperidin-4-yimethyljcarbamate (3.0 g, 14mmol) and ethyl acrylate (1.7 g,
17 mmol) in ethano! (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



~COH 10 Step 1. Ethyl 3-(4-{f(tert

but oxvcar bonvl ) am nol net hvl | Di peridin-1-vi)Drooanoate A m xture of
tert-butyl (WHB 4-yl met hyl ) carbamate (3.0 g, 14mol

acrylate (1. 7bg®%%2%mml) in ethanolgg(30 m.) was refl ux)cﬁg?o%}fﬁhﬁw Af ter
cooled to roomtenperature, the sol ut| on was concentrated to give clear
colorless oil. The residue was chromat ographed on a silica gel colum

el uti ng wibh Go0EMeDaRY Y+ DETHIVER00 67130 0Bhtitle SempdundasCiaCE@driees dinol (14: 1) to
gi ve 4. OMg 1{@,];9@ 3@@ Mm title corrpound as clear colorless 0| . M5 (ESI )
mz: 315 NVR (CDCI3) 6: 4.61 (1 H br s), 4.13 ZH?

Hz), 3. ot' WR @DQIa)BJ‘L@J (4 Hopy s), 2131 ggdegoHay 8.6% 2 H, b JgB4 Hzp@.9p2.80, 2H)m)
1.70-1. 6@05{129d12|-rm; 11704“60((9HHn),3.)44(9]H 2R 128 (34, ttJ,_adﬂ‘g?ﬂssH)ao (1#55.71 20 (4 H,
M. Stepsg, HELiNloctfdallidi. Sl SELR: £ 08 2B MOE Qo ko e

sol ut i on2egangatey| 3- (4-{[(tert-butoxycar bonyl )am no] met hyl }

?:;—l gar Iz d|( n- 1- yto)aommrpanaanoa of EBHI03- (K [(tei-bbtoxyaErbonydnebIetayl} ﬁ%@ﬂlﬂgeyl)ﬂt@banbﬁte_ |
n lrre
? @tnly 1.8 bl 985 ‘?%?E%dn?ple?ﬁd&% ke 50k (éﬂnm)é?r‘ﬁuc%ra%ﬁc é’&%sgega}ﬁ_ qg rrfﬁnhg wak

overni gh om té ture S concentrat

resi dual adspe a“‘!/\ﬂ‘é'e‘éi P%WW@H’OP’F? tespprratgre Ghe MNIUIE MES SYICERIrkeRCa! the regiduglend
added, angh @dsbivscasl CHEDl, (B0 i) Bnd sEiiE KFOO4 (5.4) Gvas \wiksedf drdts@ir@rkor 0velint Mehefrhikibre at e
Was Concﬁggfﬁt%? q:mtli ﬁe ﬁﬁré{tg vﬁ% E'cync%rﬁrageﬂ tc( gﬁg&%@%&\}@pgéﬁhﬁw ﬁ o@%r?ogér&gat €

coup accor di ng
t o t he pt B@@dﬁ'ﬁ"é O&eé:eVQ“ﬂi@oFOP?i'”Wanc%qnéﬁs G‘a't'j‘Fd ot Rgardinggtofthepprpeedure described in
3,8~ di meithy b oflEx@mpiehlyiebn® 3;32krhdtiye 0B-dByde e HiRitb b hes (Raberisaw,i hvidiatet all, .J, Mdd. Med.

Ch 1 d |
prg[)nanoat%ggn r:;E%&)%@#ﬁ@grﬂggwh@ohﬂﬁ&%ﬁ%&ﬁ%@&%&&é' 7|3n(i % ]br s),
?25(1 ) 212§ (Nigh) 734(72%10(2Hrr)413(2H , J=6.1 Hz), 3.29
2 H t 1HlN|ﬁHf|CI‘.|F@ 5: 2 $H2br9s'§s (Hd,cml==812H 9744271%(2% mh&aa J= @né}% (2 H
Sen 3 aln] f’t%“ﬁz);gﬂé?%i“b%foﬁ%é wjﬁ)ﬁ% o liighe 1§Hz@05 2{dhH M
-vl)car melSh-ar?‘mtﬂ)&lrre)thW)p@ﬁéH dl)n | -vllpropa noic acid The title

conpoundsyes B @ﬁnm@ﬁn loééido
Exanpl e rome

y y y
H i ndol - 9S8 c5r honyl ] ami no} et hyl ) pi perl di n-1-yl )pr opanoate (step 2 of
Exanpl e 10). VB tilE@imponidavasPipaeiVeedptding tdRhé pBredure:de33b&] in $BB 3 of ﬂ@ﬁﬁle 21541,

1460, 13%&1‘ ethA444-({f @@&meﬁl}l@%xo&@dihyal@glmmm-ﬂih NVR (CDCI3) 5: 8.79 (1 H, br
s)82 40-3.24 (2 H m,

3 20- 3. 1 m"i?i’"e“@")%%eH”zé’ 13V?]E'£Pﬂ°a‘ﬁ)?~°“‘gp% %5"?‘?%‘% 2 H, m, 2.00-1.75 (3 H,
, 1. 55M13(B@ EGTHMA).  Signal due to CO2H was not observed. Anal. Cal cd.

for CZOHH@{@%. 351283 QodeVpsaniOr 186H36, 2344C1260 81189 o5d1769er#6; N, 9. 90. Found:
C, 58.94, H ' '7.16; N, 9.81.

H-NMR (CDCl5) &: 8.79 (1 H, br s}, 8.23 (1 H, d, J=8.1 Hz}, 7.40-7.15 (3 H, m}, 3.40-3.24 (2 H, m),

3.20-3.18 (2 H, m), 2.85-2.73 {2 H, m), 2.39-2.21 (2 H, m), 2.00-1.75 (3 H, m), 1.55-1.30 (10 H, m).

Signa! duse to CO,H was not observed.

Anal. Caled. for CagHa7N304 - 1.0H0-0.5MeQH:0.2CH,Cly: C, 58.57; H, 7.46; N, 9.90. Found: C, 58.94; H,

7.16; N, 9.81.

EXAMPLE 1:
3-[4-({](3.3-DIMETHYL-2-0X0-2,3-DIHYDRO-1 H-INDOL-1-YL)CARBONYLIAMINOYMETHYL)PIPERIDI
N-1-YL]-2,2-DIMETHYLPROPANOIC ACID

(o

Step 1. fert-Butvl 4-({[(3.3-dimethyl-2-ox0-2,3-dihydro-1H-indol-1-vlicarbanyllaminolmethyl)piperidine-1-




EXAMPLE 11: 3-[4-({[(3 3-DI METHYL-2- OXO. 2, 3- DI HYDRO 1

H- | NDOL- 1- YL) CARBONYLI AM NO) METHYL) PI PERI DI N- 1- YLI - 2, 2- DI METHYLPROPANO C
ACID O- HN Aﬁzﬁaﬁ 9OZ:IIQ(C]-I U0 Step 1. tent-Butyl

4({((33-di ey B2%%0- 23- di hvdr o- 1H. i ndol - 1- vDcar bony! | RFTHERAASOMAY pi peri d
I ne-1 WD 2006/ 090279 PCT/ 1B2006/ 000515.' 53 carboxylate The title conpound
was prepared according to the procedure described in step 6 of Exanple t
from S,hmbg@&ehyl 1, 3-di hydr o- 2H 1 ndol - 2- one (Robertson, David Wet al., J.

Med. Ch f
3 (o oty st el il i sy TP L
(cbal 3) fgm 563/ %ew-w difpydrogyH-ingpl- %&"e( opgrisen, DéW@Wletﬁlz)f Mexd. Sherm., 198629, 1932)y) |

4. 25- 4. Qidg fe-tloky! SaminotheBPpierdng- Redrhoxhte, 2. 79- 2. 60 (2 H m, 1.85-1.69 (2 H,

m, 1.5 1.30-1.10 (2 H m. Step 2
3 3-Di q@%ﬁéﬁf@oxoiw EI%N peri di n-4-yl met hvl )i ndol i ne- | - car boxani de The title
conmpoundHwWMR {EDEHR3: 864t drr di, B.g4 (104, dhé-8rHal #ddi7a 5¢eE an), best4i0a (Sitep, 2 of

o ol -] LB aTe e gtk Lony o T e eer "313? g, | o
Exanpl e Dimnethayl ’."Ozm ginAxyiiat nm,.- rogxa : 8.74 (1 H br s),

8.25 (2 H, d ecﬁle]compound a8 reparddadcBrding tamhe prace'agre(c@sdﬂbea in stbp% ot Eirple 2
3.15-3.Qp(2 H m, teib@lfi 2. 955 QM[(S@duméthﬁQquZédﬁ] b M1 A3 06 Hayl)s)

1.28-1.18 (2 H, nal 1( ber ridine) was not observed. Ste
3. Met hyqarbonyl}amtno methyl)pqpendme1 carboxylate (step of Example 11).

3- f 4- (( NS (EB)aivarsth i+ ox0- 2. 3-di hvdro-1 H i ndol -1 - vf) car bonvi | am no} net hvl)

i peridin-l-y 11-2 2-d.] nethyl t tjtl d

Bccor di g WY ineh Fadadu P aLE B HR Pa ed e sp GaRhR e Pl R ©

3, 3- di med. 15y3.0822 bk o),/287 (2H5ieH| rd), h-8eH Wfﬁé‘ﬂ IWJM&‘(IUlsn‘eZ&11&:@rfbmammm\al(®eep 2

of Exanph@n M,%r,dm@\gaggbt)obgg@ed 41? (MtH) ' H-NI\/R6(CDCI 3) S 870 (1 H br s),
] £ 07 i

8.25 (1 0 ;
J=6.0 HA - { 0 e - - 5 i Iyie oI
(2 H, n‘)J_LZ:QMﬂQEEDQEE 138124(2H n‘) 115(6H s). Step4
3-f4- ((f(3 3 'ﬂe'ﬁ@é&\ﬂ D@Td%@r%pé?e@éd&ﬁﬂfn@tolthe procedure descrlbed in stepaof Example 2

hci o The ) é"’”ﬁw%o R Cecribed

%g@?é@ 'gdeéngr dlcar{box?m*d? ﬁ%epr?r Eé{ﬁ“ ¥1 escribed in
step 4 OMSE&)HMZeﬁQ (MfH)om net hyl 3- (4- ({[(3, 3-di met hyl - 2- oxo- 2, 3-di hydro-1

(ston s e londig 00, LA -RapET B )J%oﬁ Rl m?s%igﬂﬁ?’ QsRe ARENO8 €
3402 33@0%@@42278 H rmmeﬁ (21495228849 (3 HAYg 7319@*’7@ wm 4318 blm), 985 cm
1.38-1.24 (2 H, m), 1.15 (6 H, s).

Step 4. 3-[4-{{](3,3-Dimethyi-2-oxo-2,3-dihydro-1 H-indol-1-yl}carbonvilaminotmethylpiperidin-1-yll-2,2-di
methylpropanoic acid

The title compound was prepared according to the procedure described in step 4 of Example 2
from methyl 3-[4-{{[(3,3-dimethyl-2-ox0-2,3-dihydro-1H- indol-1-yl)
carbonyllamino}methyl)piperidin-1-yl]-2,2-dimethylpropanoate (step 3 of Example 11).

MS (ESI) m/z: 402 (M+H)*.

m.p.: 164.5 °C

1R {KBr} v: 3402, 3317, 2943, 2858, 1616, 1596, 1541, 1498, 1307, 1263, 1105, 985 cm™

"H-NMR (CDCly) 6: 8.78 (1 H, brs), 8.24 (1 H, d, J=8.1 Hz), 7.34-7.18 (3 H, m), 3.32 (2 H, t, J=6.0 Hz),
3.24-3.06 (2 H, m), 2.60-2.38 (4 H,A m), 1.97-1.65 (3 H, m), 1.60-1.28 (8 H, m}, 1.24 (6 H, 8). Asignal due
to CO;H was not observed. .

Anal. Calcd. for CasHaNaC4: C, 65.81; H, 7.78; N; 10.47. Found: C, 65.56; H, 7.83; N, 10.36.

EXAMPLE 12:
3]4-({[(3,3-DIMETHYL-2-0X0-2,3-DIHYDRO-1 H-INDOL-1-YL)CARBONYLIAMINO}METHYL)-4-HYDR

OXYPIPERIDIN-1-YL]-2,2-DIMETHYLPROPANOIC ACID



| HNWVR (CDCI3) S 8.78 (1L H brs), 824 (1 H d J=8.1 Hz), 7.34-7.18 (3
H m, 3.32 (2 H t, J=6.0 Hz), 3.24-3.06 (2 H, n), 2.60-2.38 (4 H m,
1.97-1.65 ( 60-1.28(8H m, 1.24 (6 H s). A to CO
2H was not g‘ﬁg‘g?dg)e%oz;gmal Cal cd, o C32H31N304: C, 65. 8‘%’9%%"?8%”

10. 47. Found: C, 65.56; H, 7.83; N .36, EXAMPLE 12: 3-4- ({f(3

3- DI METHYL- 2- OXO- 2 3- DI HYDRO- 1H- | NDOL- t - YL) CARBONYL| AM NO} METHYL) - 4- HYDR
OXYPI PERI DI Ng.1- NL1- 2-2- DI METHYLPROP NNOI C ACI D WD 2006/ 090279

PCT/ | B2006/ oo\bsﬁg,@ cosH! N O 4 N~CO2H Step J.

N-f (1- bepzyi-M- hyd pi |d|n 4-vl ) et hvl | - 3. 3-di net hvl - 2- oxoi ndol i ne-| -ca
r boxam dQI e corrpound was prepared according to the procedure

descri bed ep 6 of Exanple 1 from
3, 3-di net hyI 1 13 di hydrg 2H-i ndol l2 one (Robertson DaV| d Wat gt J. Med.
DQ! - =‘l£_ »’;l"" [ 3\3rdimeth fi1a9 8 £ AlCG |

Chem , !.-1)4. . )
( Somanat han Rae 1216 calh'lpounEBwaI: brepﬂ@dﬁ’ﬁdﬂdlng ﬂ:rglﬁélproé’e@ureild@sﬁlbed\lﬁ s{eE@o} Exdriple #08

(MtH) - |
7 35. 7 { @H‘M@n&ﬁ?@ 3331 %—I Eﬁol &i‘)né_@;\ EJZPS?% Dﬁ'ﬁd afet(allfﬁ[lgg] é‘:e?lg_v( EI)’%B% %‘g éBBE) He) |
2.70- 2. Fd émtnomﬁhw)«z gl ipgadig- 2obrasornanathzn Freial, anhspommwsowy &% 1489H, ) |
1.43 (6 Nib (ESvz: oeM-3)".

N-f(4- Hy1droxv | eridin-4 | 1-3.3-di net hvl - 2- oxqi ndol i

- car box aRiNME (KRR &: g,gg(blrl brs) 523(1 H, d, J=8.1 Hz) 735716(8H m), 530(2H s) 354(2H s),

N- [ (1- besusye HA, byat BXynTEe6s (i H) mi-2vi6)matdi) hi 3230 H, 8pt Bg1:62{2 H, m), 1.43 (6 H,

0XO0i ndold.lne | - carboxam de (280 ng, 0.68 mml, step 1 of Exanple 12) and
pal.l adi u drOXI de 8_0 , N 21vvt.3%Pd Ion car bon ) |bn 10 % HC in nethanol

SRR 2 3 : iltered through
a pad of Celite, was’metdevm t h ofet hanﬁﬂ[ﬁaamtyt-thquympeathe-4mmetbﬂll=ﬂ;@dltne’ayled to

gi ve pa'&omd’o‘ﬁr‘né Q&rwthudy@ﬁaor b@é‘ﬁm)@ﬁ&e&%%ﬁfﬂ%rﬁpﬁ%a%mﬁi leFB'i‘: thb ' Urm

eluting wth {) S Q Wtw «]);ﬁd r‘rg (g
title cofgbu h&dag%f %h '“y@l’i’ '?)I"IEtha Sr:%r' 7" H%ﬁifgﬂipﬂﬁrﬂj 2 Fll“ﬁlW“(’?:DCl 3)
5 8. 95 \Qa‘b filkkredothrosyh a Bad - C&Jlttﬁua(sned-iwthngqtha?iol&ﬁd theIRra{e3wvad, com)entramtﬁ&g@e Age (4 H,

, 3. 05y w3 (the r@ld@was%h%ﬁnaﬂagég}leﬁ %n Hﬂca icoi'unﬂ'n‘}ahﬁl Fth éI)IZCIgﬁeﬁﬂn&!NH'\@II hyl
3f4- ol -|-v )carbonylamno}nethyl)

Ca hydro§9b92>tﬁeW?a?ws| 41 5o Dot PR ATIOHEL The 11 116 compount vas
pr epar edM3EStimulz: 38 trHYhe procedure described in step 3 of Exanple 2 from

N-[(4-h |
oxor ndol FHI RERRL S (i B A AT Bl g st g i um sos280 4
(ami noprldpwiﬁwfc(a"gm) 14‘Fdﬁb!n%/ ethyl acetate (2/1)) M (ESI) mz: 432

( M+H) " §é£9 Khetnd - 446 B (dinethvib-BRE A Hindrd K Pindol-3 <yl dmemyiRninoimethyi)-4-hydroxypi
H-| nd0| )l |.am no*le%t hyT} - 4- hydr oxvpi peri di n-

-vf1- 2. ¢ ”é,ﬁ‘%lﬁ et VIDFQD"’H acid The title conpound was cﬁ@epar ed according
t o the proc edf@Pé'ﬂEd@CSﬁﬂOwawaﬁ prergyasipeaorging Bthmpypeedpre desgsiRedhipstep|3 of Example 2

3- [ 4- ({ [ foh Be{dinyBrblyplperdi®X9nmdati]dishutkitnn-2- dtoindélne-1-carboxamide (step 2 of Example
12).
Rf: 0.25 {aminopropyl-silica gel; hexane/ethyl acetaie (2/1))
MS {ESI) m/z: 432 (M+H)™.
Step 4. 3-[4-({[(3,3-Dimethyl-2-o0x0-2.3-dihvdro-1 H-indol- 1 -ylicarbonvilaminolmethyl)-4-hydroxypiperidin-
1-yi}-2,2-dimethylpropanocic acid

The title compound was prepared according to the procedure described in step 4 of Example 2

from methyl 3-[4-({[{3,3-dimethyl-2-ox0-2,3-dihydro-1 H-indol
-1-yl)carbonyllamino}methyl)piperidin-1-yi]-2,2-dimethylpropanoate (step 3 of Example 12).
MS (ESI) m/z: 418 (M+H)".
"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 (4H, m), 1.45 {6 H, s), 1.25 (6 H, s). Signals due to OH
and CQO.H were not observed.
HAMS (FAB) {(M+H)* calcd for CaoHaeOsNg 418.2342, found 418,2356

-’7




-1-yl)carbonyl | am no} net hyl ) pi peri di n-1-yl] -2, 2-di net hyl propanoate (step 3
of Exanpl e 12) I\/B (ESI) mz: 418 (MtH)". 1H NWVR (CDCI3) 6: 9.01 (1 H, br
s), 8.20 (1 =8.1 Hz), 7.33-7.15 (3 H m, 3.50-3.45 (2 H m,
3.00-2.85 (‘ﬁollP“%‘}?"mz 65-2.55 (2 H,_nj), 1.81-1.45 (4 H, ROT/IB004B006B H, s),
1.25 (6 H, s). Signals due to OH a®@ C0 9H were not observed. HRVS ( FAB)
(MtH) cal cd for C22H3206N3 418.2342, found 418.2356 WO 2006/ 090279 °

PCT/ 1B2006/ 000519 55 EXAMPLE 13:

1-{f4-(Lf(2 - OXOSPI RO CYCLOPENTANE- 1. 3' -1 NDCLI -1' (2" M YL) CARBONYLI AM
| NO; ME RI DI N- 1- YLI METHYL} CYCLOHEXANECARBOXYLIC ACCD H | \ ON
~N~C02 RO[C TANE-1.3-INDOL]-1'(2'H)-YL)CARBONYL]AMINOYMETHYL)PIPE

1-f (4- {Fi‘uﬂmﬁlE?LEMMFMLWM@AP:%M@)AHEP' peridin-1-vi)methyllcvcl ohexanec
ar boxyl ate e titlTe conpound was prepared with the sim I ar nethod shown In
the step 3(nf Ex Ie8by

usi ng

[ cycl ohexyl | %IBI Hhoxy] (trimethyl)silane (Hannaby, Ml colmat al.,
J. Che ob, ’ a 1, 1989, 303) Ms (ESI) mz: 369 (MtH)'. " H NWR
(CDCl 3) 4 3.66 (3 H s), 2.97 (2 H t, J=6.1 Hz), 2.71 (2

H br d, J.7 Hz) 243 (2 H s), 2.11 (2 H, br t, J=11.5 Hz), 2.03 (2 H
br d, J=11.%"Hz), 1.65-1.10 (22 H, nm). Step 2. Methyl

1- {f 4- (ddf 2" Meumo$Mrm®umbwmmnmmﬂrﬂolr&tmi1@@huh-1Lyu@gihmadr@%nbmwx&lam no) met h
V1) Pl PEr 1 01 el o Yo RS G4 ERANGRAT RGN Fbfe W ol G cSOROUY vas

repared w Yfrom
et hyl USa (R deRel oA PSP PTARHE® {HABuahy Nahcle i ol h Chemy| Spo. Perki
met hyl ]n.grs] xpt&maﬂmpar boxyl ate (step 1 of Example 13). MsS (ESI ) mz: 482

( MrH) * } S 8.71 (1 H_br s) 823(1H d, J=9.0 Hz),

7.34-7 %%' 66 (3 H, a)324( t, J=6.0 Hz), 2.80-2.68 (2 H,
m, (gchb 4.56 HiH, jpr 953606 Hos), AP7 (244, élg_@ Hz), 2.71 (2 H, br d, J=11.7 Hz), 2.43

1- {14 (({zH(Q 2@(@ﬂmrmqf=ﬂy5:mi)mmti(amebrh 14 w,lmdph lesH 16@2N4 vd)) car bonyl | am no} met h
vl ) pi peg i di L ek B E‘rﬁ&% VA Fn bRk pund was
prepar €0 ( pr ocedur e aescrI bed Ep 2 X from
met hyl M@M@S@S@Mo[ cycl opentane-1,3' -indol]-1I" (2 F

- yl) car bony! Tresitie edmiuhy Widirgekddaiith thb-srlithdredtiogl shewcih taaxepzat Bxdapieyloat e (st ep

zoza, MDAy the it heed il tidoond eyt Sl e

(CDCI 3)1 EXM0131 H, br a), 6.21 (1 H d, J=9.0 Hz). 7.32-7.13 (3 H, rr),
SSO(NHESIm/ﬂ#&mMHr) 3.16-3.03 (2 H m, 2.60 (2 H s), 2.55-2.40 (2 H,

v 22 20ndurt oty Bt @, br B, 8b9R3, qAHE ohR), PR2H 1RSI 3.60R585Y 894 (2 1, 1,
=6.0 Hz), 2.80-2.68 (2 H, m), 2.44 (2 H, s}, 2.25-1.15 (25 H, m).
Step 3. 1-{{4-({[{2'-Oxospiro[cyclopentane-1,3-indoll-1'(2' Hi-yearbonyllaminotmethylipiperidin-1-ylimeth
vileyclohexanecarboxylic acid

The title compound was prepared according to the procedure described in step 4 of Example 2
from methyl 1-{[4-({{{2*-oxospiro[cyclopentane-1,3™-indol]-1'(2'H)
-yl)carbonyljamino}methyl}piperldin-1-yimethylleyclohexanecarboxylate (step 2 of Example 13}.

MS (ESH) m/z: 468 (M+H)".

m.p.; 160.4 °C

IR (KBr) v: 3300, 2923, 2862, 1728, 1600, 1552, 1469, 1346, 1265, 1222, 1143, 752 om”

TH-NMR (CDCls) &: 8.80 (1 H, br s), 8.21 (1 H, d, J=9.0 Hz), 7.32-7.13 (3 H, m), 3.30 (2 H, 1, J=6.0 Hz),
3.16-3.03 (2 H, m), 2.80 (2 H, s), 2.55-2.40 (2 H, m), 2.27-1.26 (23 H, m). A signal due to CO.H was not
observed.

Anal. Calcd. for CyyHazN3O,40.8H,0: C, 67.28; H, 8.07; N, 8.72. Found: C, 67.48; H, 8.05; N, 8.66.

EXAMPLE 14:

2'-0XO0-N-[(1~f[1-(1 H-TETRAZOL-5-YL)CYCLOPENTYLIMETHYL}PIPERIDIN-4-YL)METHYL ]SPIRO[C
YCLOPENTANE-1,3-INDOLE]-1'(2' H}-=CARBOXAMIDE



Anal . Calcd. for C27H37N304.0.8H20: C, 67.28; H, 8.07; N, 8.72. Found: C,
67.46; H 8.05; N, 8.66. EXAMPLE 14: 2'-OXO-N-f(1-{f1-(1

H TETRAZOL- 5- YL) CYCLOPENTYLI METHYL} Pl PERI DI N- 4- YL) METHYLI SPI RO C
YCLOPENTANEY® 200609097501 EI YCLOPENTANE- LEl - 1' (2CARBOXAM DEBIXAMIDEISD 20 0 6/0
9 0 2 79 PCT/JB2006/ 000519 56 OH R \NNH ~-N" N) O Step

1. a-Cyclopentyltetrazol e-5-acetic acid ethyl ester To a stirred sol ution of

1- cyano- | - qyc), opent anec%r boxylic acid ethyl ester (6.19 g, 37.0 mmtl,
Bi oorg. Me N “jq 99, 9, 369-374) in 1, 4-dioxane (100 nL) was added
(CHBCH_Z 5 2) 3 3 g, 37.0 nmmol) at anbl ent tenperature. The

ure was~refluxed for 15 h and concentrated under reduced
pressure. Yolthe resulting residue was added 4 M HCl in 1,4-dioxane (50 nL)
and concentrated under reduced pressure: The resulting oil was washed tw ce
W th hwa@cqgjewﬁhenﬁfdmga@@dd,ﬂ:éth@@sté he title corrpound as a yellow oil,
\émlzcge\rl]\?\s/l u'% a st rred soigﬁ(otn cﬁt ﬁ@?x\# } -G CO%)GI%%AII’E%?EEZ th alcj:z“ Bﬁy?a%tlﬁops Sqt eS?OTergl

stirr eoBf?ﬁr&t’\@ﬂeCW laeffci/%‘#%%@ﬁ@ﬂ‘t &t hhdligrage Gﬂﬁméi W@S agisled) (Cl'éﬁhgﬂHafé*éa) &MN{step 1
of Exanpt.e gl4y.oamshol) K2 Ghabietil Bripeiturd39. The reduthg |rﬂxtﬁ|@e¢vémeeﬂ0%@0fom15)h wAs added

benzyl c%r %mra %d Lgn%erd'ed\.{ltqjare% Z mFDEL resLiti rn?br.?ent H‘g&&ﬁ | ln 1 I%%xén%iéﬂ ting

m xture Irre h an concen

pr essurrel) aTr%@Onﬁ%fé’an@ pedgr reduged ppeesoie  dhe eaeling i a'ﬁh weshed t‘&GQ:‘Mth?ﬁaT@ftO give i ca

gel el Wridaprdubthof the X edmioiid agaeichdve of, 1lhich) wisOug@idVier dex@ Bt WithdHofirkhe?

st eps) @Eﬂcgo% t|tIe conpound. M5 (ESI) mz: 301-(MrH". ITH NWR (CDCI3) 5

7,45-7. % 573(2H s) 411(2H q,J:7.1 Hz), 2.55-2.35 (4

H m, 3 '-' qperr Big) . St ep

‘;’ t2) Benlzvl %%}éﬁ&é&%ﬂ%rﬁ'oﬁ?bc‘o%&ﬁtﬁté@éz@m@ a@@t@ta@ll:ldafﬂﬁ Qs.eerme@ &téxérﬁ&&ihg‘aﬁé urg gfz
enzy cl op - etra , 9.

2t 555 SRR e D apon b &3 R aodst RS troio g Mty imof of
d| [ sobLanyweant temipaiatura. hylr regettifgl miiukg ivas stinef we e ,°C2ar 54 Mland2@nénivted WndeThe
resul tigguced E;wuee Wi @Eult\’ aesidle Wag%h@nfaﬁbraghéa onPcdilin B Sfick _?@I URhe wirdded 2

ayar vireneey e o 0t 2t R Al B R R concent rat od. under

r educedVP (ER)sur S0 M)k esul ting residue was chromat ographed on a col um of
sili ca t 10: j 8 5% of
The ¢t pangiconer Ak BRI A Gy HiEE O o etatidby naRe BB o)

s), 7:58H7mBOIRBMLIRTIBVA (2 H s), 2.45-2.18 (4 H m, 1.85-1.66 (4 H
m. Stegp4 2tBéHiM-5UMDenWI-2H—teirazole-s acetaldehyd

];{ ']I:O( 2 (S:ZI—E)r szlgx%s? g} ‘bénzy a-cyc gan EyYLIgEa RarARTE S gclld? étﬁQI%lstLrWE.Bg E,' d A1 bamat
2- benzyimal; stgpcd miﬁlmh@d 142H—QH3615 2 oile at57 8 bwasl adedwdileob(BBOMIngIm Iyd@de (kiMin - st ep

3 of ExgibleCosldhh 38@ R - it dbuitnd iBlrd Wi stidadydt DRIBYbSART PaRB hbtulrd wdrd O,

33.2 cjd?ed 2 K}I aqueous HC! (50 mL) and saturated aqueous NH,C! (10 mL). The organic layer was

separated, dried over magnesium sulfate, and concentrated under reduced pressure, The resuiting
residue was chromatographed on a column of silica gel eluting with Hexane/ethyl acetate (10:1) to give
862 mg (35%) of the title compound.

MS (ESI) m/z: 257 (M+H)".

"H NMR (CDCl;) 6 9.71 (1 H, 8), 7:50-7.30 (5 H, m), 5,74 (2 H, 5), 2.45-2.18 {4 H, m), 1.85-1.66 (4 H, m).
Step 4. tert-Butyl [{1-{2-(2-benzyitetrazole)-2-cyclopentylmethylipiperidin-4-viimethyllcarbamate

To & stitred solution of 2-benzyl-a-cyclopentyl-2H-tetrazole-5-acetaldehyde (850 mg, 3.32 mmol,
step 3 of Example 14) and fert-butyl (piperidin-4-ylmethyl)carbamate (7.11 g, 33.2 mmol) in
tetrahydrofuran (500 mk) were added NaBH(O{CQ)CH;)s (3.52 g, 16.6 mmol) and acetic acid (1.08 g, 16.9
mmol). The resulting mixture was stirred at 60°C for 13 h and concentrated under reduced pressure. To
the stirred residue were added saturated aqueous NaHCO; and CH.Cl,. The organic layer was
separated, dried over magnesium sulfate, and concentrated under reduced pressure. The resuiting
residue was chromatographed on a column of silica gel eluting with hexane/ethyl acetate (1:1) to give 1.19



tetrahydrofuran (500 nL) were added NaBH(Q(CO) CH3)3 (3.52 g, 16.6 mml) and
acetic acid (1.03 g, 16.9 mmol). The resulting m xture was stirred at 60C
for 13 h and concentrated under reduced pressure. To the stirred residue
were added W2r0I64PRE aqueous NaHCOB and CH2CI 2. The or gariTeIBR@NMBO0SYES
separated, dried over magnesium sul$bte, and concentrated under reduced
pressure. The resulting residue was chromatographed on a colum of silica
gel el ethyl acetate (1:1) to give 1.19 WO 2006/ 090279
PCT/ | B gﬂ%’%ﬂé%%%é gé(m% of the title conpound. NS (ESI) nfz: 455
(MtH) ' 35743723(5Hn)572(2Hs)467(1H br t),

2.88 (H hhnﬂm);mc@ 566;3(7%3% HOH), §%;2 an 48 4@? Y |1ﬂ br g)a 8842 ?I4m§§ ebl2 mbr 3)12 (2 H,

m’ m?l @%g@—lﬁn,mngtr@p 83 (2H,m), 78148(4H m), 143?9?H s, 137(2H m), 1’591H1 23 (1

(f1-f1wm, Zﬂ-ﬂgéhklvm%ZHtet razol -5-vl)cvcl opentyl | oi perldin-4-vl}nethvilamne A
m xt ur gepfs, YT AV MR oF=Y Rbthdamiel opent yI et hyl)
pi peri di n- 4

and 10 % HCI ' 16(2;{%&@%“%7?’1966 c@gpaﬂgg Ef[)eldf)

m Xt ur eipeyn- %ﬂmwwﬂqaanamdtet(wa:g«@%amObstem bi Exdthgle 14 shdl L% Wi in methanol (10
chr omatpORAPHRE] RP3 A oF 60 e Rn@Hhe Miltire Had Sdnceidiel BoiV¥ Jelow oil.  The residue was

CH2Cl 21 et |/ N f the titl
R R ) ej'ﬁﬂmw%&%w%g‘%@“ Bl 13 g Tip s, 53 (2
H, s) (@aB] of e #e colppoupd 6ocl@y y@owsolld, n), 2.35-2.16 (2 H, n), 2.05-1.78 (4
Ho m, yInilhe ééaéﬂ) 5(76501‘}925%H %),393 @%;@%‘?'(zms %i%cﬁzm1 T),235216(2H

N-f(l- opentyl I'met'h peridin-4-Vvl) met hy
li-2 8)96§%i51(‘b‘f'd'0)c? 5?)&34@"5%112030 85( 'd'dF el - | (2 M car boxam de The title

conpougt

(E?am[:)l ?taﬂte_a 12'[@&&9] -1 [2‘L-tg~carboxamlde _ ! oent or f di n-d- Chyl ).ani ne

S reb s o i Bormuend es ey BINS éhe(ﬁi/ﬁaﬁwg dosqr é%eg? g?% 86 (1

H br &pm(B-1D@-{ehzyHpH-thiragbt8 yiybloentyTinbfdiT-446 meBylming (stes5 ﬁ'bt_xemplbim)s) 3.15

(2 H IMS(E@"IQ”ZOS@%;"Z 67 (2 H s) 2 54 2] 44 (2H m, 2.26-2.11 (4 H ),
X

2.10-1.76
B e HMPCPER) 7048 7 B ab 894 1 o] B A0 THA Pl B3R GH 521 ot hy ! |
spi r of dvd BpeRABAERH, §), B54-2.44 (0 Ime) 2.36-4. 2 (4 M mB b OR AT theH, An) . 3 QISG(10H, m).

N- 1- -] P& ntang-1.3'
pi E)(er [ %igﬁ 1 ?g' B%Vd% {[2 I-é-’Il %ﬁ%%%és){;’)'f"%‘}rﬂgb@?ﬁg%e ?an&ejﬂftj‘%ﬁ‘% {r’%%méwsﬂop%%pﬂ}écar boxa

mi de ( H2¥2%h 2 599 step 6 of Exanple 14) and pal | adi um hydroxi de (20
ng, 20 wt. %\pal I admu:mre)n carlpbn) i n NEt-HRbeng-0HMbRzokG Y )cysbpantyiiniethgy 8 h
undﬁred'a\%eﬁm?}@{i&ﬁyﬁuz &Bep.rerc dﬂérﬁad@@ss' Soabiber(Seh- %afg{]o?ér\ﬁ?% A28/, ©51 Kb §t£par and
Cot or 1 ELLEGP e paleaGELe (4B AT O SpoT! RRIeN (STI 485 el
el ut i ngtivadtfor SOHETe2fnatnbephere. (The nijture wagfmﬂeedsmom@ (180 %) Cejite, mfrbwashed With
conpoungiasodamhitte it das -Egl%eﬁtﬂitédj tcy‘%‘ﬁlet B Gidtr adoRiedd b eﬁ'ﬁ\é"resndue was
R
1732, 17038 cabpt8nd 466, Wwhit® 20litl] 6The 201 way triturptedViRith( aggtatg/h@agd a(lC!I.GCHGCf@r bw) ,
8. 22 ( Xitehiorde gie P2 Bg 11234 of thedflie dordpbubidBasth wiite sol@ 40 3 27 (2 H, m,

MS (ESI) m/z: 478 (M+H)*.

IR {KBr) v: 3417, 2958, 1732, 1703, 1548, 1465, 1282, 1161, 769 cm’

"H NMR (CDCl) 5 8.81 (1 H, brs), 8.22 (1 H, d, J=9.0 Hz), 7.34-7.12 (3 H, m), 3.40-3.27 (2 H, m),

3.16-3.05 (2 H, m), 2.45-2.31 (2 H, m), 3.00-1.65 {21 H, m), 1.58-1.41 (2 H, m), A signal dus to

tetrazole-H was not observed.

Anal. Calcd. for CagHasN7O2°1.0 H;0: C, 63.01; H, 7.52; N, 19.78. Found; C, 62.90; H, 7.35; N, 19.40.

D]

EXAMPLE 15:

1-{]4-({[{6-FLUORO-3,3-DIMETHYL-2-0X0-2.3-DIHYDRO-1H-INDOL-1-YL)CARBONYLJAMINO}METH
YL)PIPERIDIN-1-YLIMETHYL}CYCLOBUTANECARBOXYLIC ACID



3.16-3.05 (2 H m, 2.45-2.31 (2 H nm, 3.00-1.65 (21 H m, 1.58-1.41 (2 H,
M. A signhal due to tetrazole-H was not observed. Anal. Calcd. for
C26H35N702. 1. 0 H20 C 63.01; H 7.52; N, 19.78. Found: C, 62.90; H, 7.35;
N, 19.40. ‘EXAMBPE2IE. 1. (14. (ff(6- FLUORO 3 PCT/IB2006/000519

3- DI METHYL- 2- OXQO. 2, 3 DI HYDRO- 1H- | NOX4.- 1- YL) CARBONYLI AM NG METH

YL) PI PERI DI N- 1- YLI METHYLI CYCLOBUTANECARBOXYLI C ACI D WD 2006/ 090279

PCT/ 1 B2006/ 000539 58 OAN O FIB N OOH Step 1, Methyl

2-(4-fluoro- tr gphe I)Q-nethyloropanoateAstlrred m xture of nethyl
(4-flug t repk ceqafe (3.0 g, 0.014 nol, Quallich, George J at
al., Syn 51 S, et hyl iodide (2 m, 0 032 nol) and 18-crown-6
(925 ny, gmol ) in NN—dlrrethyIforrramde(75m ) was treated portion

W se vvithi\la 1.28 g, 0.032 mol, 60%dispersion in mneral oil) at 0 C

Then LB%DI’[S@Q&JI 2u-Alord-Lhiko l:ztnhd’tri ficateOOM t enperature for 2 h. It was

quenche xt r

di et hyl et herA %grghﬁﬁ_ﬁﬂe {m%gﬂuom@mt gn !ggce a?eyg V(aaV\@ﬁ149mol @&I;]atllp téMorgaHd

bri ne, eddl Sytespsy 1998d Pk Bethy aldé'eé?ld" c‘b@gém‘)r endetB-arowns (930 MaTRS reel) ue was

E:gr g gam@almprhﬁﬁmwme (@9 il WasQfeatdl bm@ vi§d wighl M&Hl @ ga\g/i d. (blazeﬁdn;sbofomé@b@{nh eX ane
e title

(cbal 3;’”9%9"‘1 é;ﬂ e ﬁ"(f 'gﬁcg‘ﬁ“ é"‘é?@“ﬁ‘g B ol atiop’g te(”Teﬁ @Pg‘% 3 vgs q%‘*“ﬁ“ﬁz

7. 39- 7 by eddtion pf waltgr ﬁle@guqogs laypr way extrgct%w(fg:hqthyi@l)er (thn@.g( 3). The organic layer

6- Fl uoivas WasBedhvitriBddier land brire (iriBY Slebsodidmi DBk and-cof@ntfatdt i abie The R las

2- (4 f 'ch‘r%?& % H{j%b& ERB'}SM%& 31@‘5@29(&9& @ﬂg%@ﬁ%@ ta&‘&peﬁégeg%tl Coig) tg%}vg 5%5%'“ 1 Of

t| r re(ﬂ75afﬂt oflfbpﬂﬂecf"a?med 85®- The reaction nmxture was rinsed with net hanol
and | WAl hoeerlst ipual-ganastaly Ak 1 gy 1T ik rabo apy, pagen rat ed

It was f'er "and the ‘aqueous 1ayer was extracted Wit acetate
(20 nL"ks)8356(6‘|'he) organl c layer was washed with brine, dri ed over sodi um
sul f at Steprade- Eiomroﬁ@tmraétg&nsmmesnmﬂgmums chr omat ogr aphed on a col umm of

silica gel e 7

(89% of t n oA P otthorl Sl B Rha 2! iﬁ“@"’%%% Ecs)‘l'z b3 o0 v %“ﬁfﬁ b 178
( M H) - ExarppigNNER apie E!)de}‘ (224 g40.04 "PP') [ ﬂc@}‘ acig | 3.92"’“() :H\'aHSWEPG at Jeag°Crfor H5 B Hz) ,

6. 73 ( Inkkeaddl mixdmdwas rinBedlwithZnefhahid hnd iBw&Titered thidugilélpad kit 8elffls.  Zhelitlrdtd wasl. 39 (6
Ti f ?Zl- i ?@ra%d It was\,,a%de% wate %nd thezaaéjeousiaygr \gashex ?%eq \ﬂ_h etl*cn}ll ?ce ate ﬁzp ﬁ)(;nVI | ani
no} met h\ ypﬁrpelﬁm MWAs !rasheq Wi"?’r%ftnﬁﬂ”?‘é oxer Wbﬂ@%‘&ﬁ%&%@?”@' algdi d hEI'FPé'dt'? Ve
conpou mdromaﬁgrpmtepaheobmmf dilicagget auttnbawtpreomeawrae/rdmru bed1:sogivep .6 of

Exarrpl 2391@ tpgg]egokw%gs wﬁltedéomat hyl - 1, 3- di hydr o- 2H i ndol - 2- one (step 2 of

1 f [ 4- ('\&‘J'rrﬁE)ﬁBﬁ’é?c m§R MsHbet7BdMil1- yI ) net hyl } cycl 6but anecar boxyl i ¢ aci d

4- met hyLRgiz@nesid. 78034 8, ok 5t 1 @ +Phia, JEX 8 82,7873 VR, 4daSb 187, 2,483, M4H)
(1H, dd, J=8.8, 2.4 Hz), 1.39 (6 H, s).
Step 3. 1-{[4-{{[(6-Fluoro-3,3-dimethyl-2-ox0-2,3-dihydro-1 H-indol-1-yicarbonyilaminoimethyl)pipetidin-1
-ylimethylicvelobutanecarboxylic acid

The titte compound was prepared according 1o the procedure described in step 6 of Example 1
from  6-fluoro-3,3-dimethyl-1,3-dihydro-2H-indol-2-one  (step 2 of Example 15) and
1-{[4-(aminomethyl)piperidin-1-yijmethylicyclobutanecarboxylic acid 4-methylbenzenesulfonate (step 3 of
Example 7).

MS (ESI) m/z: 432 (M+H)*.
m.p.: 193 °C.
IR (KBr) v: 3300, 2934, 1740, 1605, 1547, 1477, 1385, 1352, 1304, 1236, 1151 em™,

"H-NMR (CDCls} &: 8.71 (1 H, t, J=5.9 Hz), 8.08 (1 H, dd, J=10.2, 2.5 Hz), 7.15 (1 H, dd, J=B.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
(3H, m), 2.01-1.80 (5 H, m), 1.82-1.65 (1 H, m), 1.54-1.42 (2 H, m), 1.42 (6 H, 5). A signaf due to CO.H
was hot observed.



mp.: 193 C. IR (KBr) v: 3300, 2934, 1740, 1605, 1547, 1477, 1385, 1352,
1304, 1236, 1151 cmi'. 1H-NWR (CDCI3) 8: 8.71 (1 H, t, J=5.9 Hz), 8.03 (1 H,
dd, J=10. 2, wb Joélgp2797. 15 (1 H, dd, J=8.2, 5.4 Hz), 6.9

3.31 (2 H t, J=5.9 Hz), 3.13.3.00 (3 H m, 2.78 (2 H [séf@“gfog%&"ﬂﬁh (2 H
m, 2.44-2.24 (3 H m, 2.01-1.80 (5 H m, 1.82-1.65 (1 H, m), 1.54-1.42
(2 H m, 1.42 (6 H s). A signal due to CORE was not observed. WO
2006109078 Gapd:fyr| F005190: 6F2LRA. 7-18dY. O4S- Fognd: 28HBONSDAF N, 837 H2O G,
62.20; H, 7.13; N, 9. 46. Found: c, 61.85; H, 7.14; N, 9.34. EXAWPLE 16:

H i ndol ¥L)£[HEh[mn-nMﬂdmmog@ th) pi per| d| nI -vII pr opanoat e The title

conpound was pr ared according to the procedure described in step 6 of

Exanple 1 3, $di met hyl -1, 3-di hydr o- 2H i ndol - 2- one (step 2 in
Exanpl e M@S- nonet hyl)pl peridi n-1-yl]propanoate (step 2

i n Exanpl (ESI) rrlz 20 (M+H) i HNWR (CDCI3) 8: 8.67 (1 H, br
s), 8.05 J=10.2, 2.6 Hz), 714(1H dd, J=7,7, 5.4 Hz), 6.93-6.84

2H dd, J=14.3, 72HZ) 329(2H t,J62HZ) 2.96-2. 86

3-f4-(ff(6-F “The fith rrpoutidves pvepar2d eccordlpg Bt procidare Yeddribaudobtep 6 of Example 1

-vi) car E}Qrﬂ%]ﬂbcﬁétb@%%ma-}imk&}&%iﬂidﬂl ons (g Ph @ f5)8kd dnylhe title cormound
was preﬁégdmacgtgl r%F ﬁ'&oo proce % xgsclrl(ge in step 4 of Exanple 2

Fr om et AH-EanpREPuPpat-fulepaRekiEt RFERoR10°2 2" of hydr o- 5 H

-i ndol - MSyESicaizbipayWHe no} net hyl ) pi peri di n-1-yl ] propanoat e (step 1 of

2057 1778 BRI G5t s ity sy b5 A0 e g Rl o by pmagy

~H NVR (Cbana) 1492 Hedoy g=14, 742 Hal 329 (2 H 1.936-¢ hiz)-R. %1186 (2 0.2 7042 B, 7 5 He). 15 (1
H dd 3355 (5, 1915 He) 208199 (A, b, 15atc5 (@7 1850k, 1 2B of 1 2F M6,

g J=6.3 Hz), 253(2H t, J=6. Hz),
'190d170(1H rr) L.56-1.35 (2 H

2 36 > % ?423]1{7() %slénilr%ustozcgg -, Hg b
M 1. 4 Slepes. ATa-e-Fiuore Sgrdinetay

calcd f Qfpr @ﬁdﬂQZﬁd\BO4 ([ M+tH] 4) 392. 1986 found 392. 1993. EXAI\/PLE 17

EI— ]Ic ﬁng_f (16YE) %?38‘:0%‘?%1 %\}’\%—%?ﬁfd%r&nﬁo ge‘ﬁ%r& described in step 4 of Example 2
from ethyl 3-4-{{[(6-tluoro-3,3-dimethyl-2-0x0-2,3-dihydro-1H
-indok-1-ylicarbonyljamino}methyl)piperidin-1-yllpropanoate (step 1 of Example 16).
MS (ESI) m/z: 392 (M+H)",
IR (KBr) v: 3317, 2972, 2937, 1728, 1603, 1545, 1493, 1385, 1354, 1304, 1273, 1155, 1111, 1072 cm™.
"H-NMR {CDCls) 8: 8.72 (1 H, br s}, 8.03 (1 H, dd, J=10.5, 2.5 Hz), 7.15 (1 H, dd, J=8.5, 5.4 Hz), 8.89 (1 H,
dt, J=8.5, 2.5 Hz), 3.23 {2 H, t, J=6.3 Hz), 3.25-3.12 (2 H, m}, 2.79 (2 H, t, J=6.3 Hz), 2.53 (2 H, 1, J=6.3 Hz),
2.38-2.24 (2 H, m), 1.99-1.86 (2 H, m), 1.80-1.70 {1 H, m), 1.66-1.35 (2 H, m}), 1.43 (6 H, s). A signal due

to CO,H was not cbserved.
HRMS (ESH m/z caled for CaghlzyFN3O, (IM+H]*) 392.1986, found 392,1993,

6-FLUORO-3,3-DIMETHYL-2-0X0-2,3-DIHYDRO~1 H-INDOL-1-YL)CARBONYL]JAMINOYMETH

'YL)PIPERIDIN-1-YL}-2.2-DIMETHYLPROPANOIC ACID
H
OYN\/CN%E
F\@N \ OH
O




YL) PI PERI DI N- 1- YL1- 2, 2- DI METHYLPROPANOC ACCDO H ~-N,_CN F 1 ~ NO OH W
2006/ 090279 PCT/ |1 B2006/ 000519 60 Step 1. tert-Butyl 4-({[(6-fluoro-3

3-di net hvl - fx@06:@0Bredi hvdro-1 Hindol - 1-vl)carbonvl ] am g }‘?goglé/(@ﬂ%pe
ridine-l1 -carboxylate The title comggund was prepared accor

procedure described in step 6 of Exanple 1 from

6-fl uoro- 3, 3 di rrethyl 1 3- drh dr o- 2H-|ndol 2-one (step 2 of Exarrple 15) and

t ert - bulieP_ 1. _terBuii AdiHEluare-8Srdimethvip ex dihydsert iHingdeldl -vijcarbp g othpipg: 8. 69
(1 H tnd;de-—ﬁceﬁb@ggg 804(1H dd, J= 102 2.4 H), 715(1H dd, J=8.3,

5.5 Hz), X
5 782 60 %Zﬂé tﬁ#ﬁp&@?&f%afgaﬁoé r?g‘ﬁf"o t&gﬁﬁc (Eig? dﬁﬁcnged rh?'itzeﬂﬁg?%(aﬂple
1. 29-1. frgm Q!uqxp-s ﬁ-yjlmegyb'b3 gdihydro-2H-indol-2-one (step 2 of Example 15) and tertbutyl

6- Fl uor a-{@nidnadthysdidevdine2t-cacboxilatepi per i di n- 4- vl met hyl | i ndol i ne-1 - car boxam de
e LULEARATRRNDY, M RY SPRCE, RGeRt NG, 19 LS. LSS § oS Bduln Step
4- ({[ ( 66fk-6sa OB n8-alkavhiZIH, BY,BaE-22432 Hi iy dr78-2B0 k2 H, m), 1.80-1.64 (3 H, m), 1.46 (9

- i ndol - 1 yl ) &4k Ro ggam h"fﬁ.@hw)pl peridi ne-|-carboxylate (step 1 of

Exanpl e 1 %%ﬂw d‘@ q - : iH-NNR(CDCI3 5: 8.68 (1 H, br s),
8.05 (1=H 2efigt 5 ‘° Q- (plperidig:4-yimejhvllingolinesi-carbpxargide Hz), 6.93-6.83 (1
H m, 3. 29 '('ﬁ:.‘e titte cdmpoﬂmﬁmdé pi‘@)ared&c@ﬁ:hr@ 108e érﬁcddurerﬁascriﬁetﬁrﬁ sieR 2 bk Bampld212. 2, '
2.3 Hz) g,fﬁjL } ql.40-1.15 (2 H m. Step 3.

Net hyl fro r@ﬁogglﬁjrﬁé[ orda:%ﬁrmethﬂl% ox@@B'ﬂéhyér)ﬂH 3 di hvdr oo 1

H i ndoI 'P 0\/?')" B’HH‘W'P‘BWF ﬂ}pﬁ’ﬁf“ﬂ'ﬁﬂﬂr%@a‘e i P ExamRle )2 di et hyl pr opanoat e
The tit IMS (Edipauded (Metd)'.pr epar ed according to the procedure described in step

8- 71 uor STRME EpeiBrdte 3 s as1 Bl (RS2 PRE IR 1 Al drt S 89868 e
(step 2 (b, Bx32EPE, 136.0 HAES 25508 (2rH, m), 24842 Hmu&fz 2, 2.3 HZNIVIRS-1 6D 8)M)S:428. 63

(1 H brsg)s 18;0Q55Q214.|I-,h) did, J=10.4, 2.5 Hz), 7.14 (1 H, dd, J=8.3, 5.5 Hz),
6. 92- 6. 66 ( - 3§d2 .3 2.8 .73 (2 H,
m, 2.4 L 2
15614!QL'(L’NJ:EL2_UEI)§M.QE§_C@EEH s), 1.36-1.22 (2 H, r‘r), 1.15 (6 H s). Step
gr ‘4. ({f 6. I:The title compoand washprepared according to the procedure described in step 3 of Example2 )

UO t am no} m
ot i | it LRS- FEA s R i R 21 bR T anl Bl G

prepar edﬂSa(LEé‘tbfféH ﬁij(Md)H)t he procedure described in step 4 of Exarrpl e 2 from
met hyl 3 {:bé aféﬁg‘%{ §r 5—1?&’4 34085 ﬁz)37 ‘P'A {WWEQ 1-83 5.5 Hz), 6.92-6.83

H- | ndol - car peri di n-

met hy! pr(bld b 368 a(l-gtsb 25 (), tEgcg zé,zgeﬁ)z?srg@br m), 4 ( %H s)216(2H di, J=11.6, 2.0

Hz), 1.71-1.56 (2 H, m) 1.56-1.44 (1 H, m), 1.42 (6 H, s), 1.36-1.22 (2 H, m), 1.15 (6 H, 5).

yi]-2,2-dimethylpropancic acid

The title compound was prepared according to the procedure described in step 4 of Example 2

from methyl
3-[4-({[{6-fluoro-3,3-dimethyl-2-ox0-2,3-dihydro-1 H-indol-1-yl)carbonyllamino}methyl) piperidin-1-yil-2,2-di
methylprepanoate (step 3 of Example 17).
m.p.: 134 °C,
MS (ESI) m/z: 420 (M+H)".
IR (KBr) v: 3319, 2974, 2930, 1736, 1605, 1545, 1497, 1439, 1350, 1302, 1275, 1231, 1153 e,
"H-NMR (DMSO0}) &: 8,55 (1 H, t, J=6.1 Hz), 7.83 (1 H, dd, J=10.6, 2.6 Hz), 7.48 (1 H, dd, J=8.3, 5.8 Hz),
7.03 (1 H, ddd, J=9.4, 8.3, 2.6 Hz), 3.18 (2 H, t, J=6.1 Hz), 2.91-2.80 (2 H, m), 2.45 (2 H, 5), 2.24-2.12 (2 H,

m), 1.67-1.56 (2 H, m) 1.60-1.45 {1 H, m), 1.36 (6 H, s), 1.28-1.10 (2 H, s). 1.06 (6 H, s}. Asignaldue to
CO;H was not observed.
Anal. Calcd. for CapHagFNaQy: C, 62.89; H, 7.21; N 10.02. Found: C, 62.66; H, 7.27; N, 9.90.



M5 (ESI) miz: 420 (MtH)'. IR (KBr) v: 3319, 2974,
2930, 1736, 1605, 1545 1497, 1439, 1350, 1302, 1275, 1231, 1153 cnt.  1H NVR ( DVSO)
8: 8.55 (1 H t, 6.1 Hz), 7.83 (1 H dd, J=10.6, 2.6 Hz), 7.48 (1 H, dd,
J=8.3, 5.8 WPp00 6’"?"2@% (1 H ddd, J=9.4, 8.3, 2.6 Hz), 3.FB/IB2006{000519 J=6. 1
Hz), 2.91-2.80 (2 H m, 245(2 H6k), 2.24-2.12 (2 H ), 1.67-1.56 (2 H,
m 1.60-1.45 (1 H m, 1.36 (6 H s), 1.28-1.10 (2 H, s), 1.06 (6 H s). A
S|gnal efd@pi® 18CO , H was not observed. Anal. Calcd. for CZZHSOFN304 C

: ‘Fl'“"7—2'1_ N, 10 .02 Found: C 62 66; H 7.27: 90. V\D 2006/ 090279
PCT/ | RHUS-EdRG METHY2-0X0c2,3-DIHYDRO-1 A-INDOL-1-YL)C ARBONVLIAMIN
[ 4- (|[(=nﬂmnme-g]&darrmem_ 2.0XO- 2. 3- DI HYDRO- 1 H- | NDOL- 1- YL)CAR
BONYLI AM NO}I\/ETEN L) PIPERI DI N-1- YLI - ACETIC ACCD H FIB N vN-rCH Step 1.

tert-Butvlf40 6- 0- 3 3 di et hvl - 2- oxo- 2. 3-dl hvdro-i Hindol -1 -vi)carbo
nvi | amo}ethv h.1-vilacetate A sol ution of

6-fluoro thyI - xo N- (pi peridin-4-yl methyl)indoline -1-carboxam de
(200 nm, step 2 in Exanple 17) and triethylarnine (114 pL, 0.82
mmol) In tetra ydrofuran (3 nm) was stirred at 0 C, it was slowly added

t?_rt-bg_fewt bé@%?iﬁ%@ﬁi@q{r i@-’kj%d\éﬂl ISQ-ﬁ)Yézmtcbrot Dol 6atrbt Idtﬁlﬁﬂlﬂél l t

stirre enperature for and a or [ was further
added t@ﬁt{-ﬁyﬁgﬁn ne (17 pL, 0.12 mmol) and tent-butyl bronoacetate (18 pL,
0.12 nmol ). Atseluln dtéfyarodabdimethyl2evio-dt (pipgidim4-yinetmdindeline e1-carbexainght(200The
resul t infygo.8Ommbl Qéb Z/tﬁExét\rdiﬂﬁﬂ &t trioti/ReHi ﬁ&”(mltﬁad 2ORASIEN tekrbnydRfurS B hashad wi th

hyl l h h b d d
oL S Bl e RSO P 0, e i <
col unm wes stisret AbleL® parhpersiture toas Jeand et 3f Crigr 4kt I was fuyther agided metevldlremeﬁé' HC1: 10 to

I]-I- ﬁl?\/Rt 0.1l Mﬁ)ol? QRd Bt lﬁu?ﬁq&on‘iﬁacétﬁ@ 8 tdLe@ 18 OB NCrhe Malutirohwhs MBhiged QB%OHV"LH) .

7.14 ( emi_qera (ﬁe ov‘?rr%ghg Tée rgstl_tizn? ’solgtg)n éu?s l_%c?eﬁsaq cﬁog’iuvg %g‘aﬂ?onagé ﬁl‘qﬁ eﬁ@ct@%mthz H ,
J=6.1 Hﬂ")" aCStatEl(“Q E‘LH 3)5)The33rg312icgahgge @ \HiShﬁf) ththrme C("@d laveftsodigm jsuifade and | 3

gtz) 1 1 c8ktedtra@d, (Phelrbsidib wa&cfﬁ&nalag?é’phé@bh a Eumnlf 4Rindilopi-siieh gel blufldy ifh ety S) -
ep

f4-((f 8et?—IF/hexane§ 13101 ??e? %'WT 205 mo‘%(g&@%{th&ltrﬁec’cﬁo p?Lﬂgl ndol -1 -vf) carbonyl | anm no}
met hy| M5 (58h M #34 (MgH)'- acetic acid A mixture of tert-butyl

[4 ({[(‘ﬁwf %tﬁaa?(%%% 1h¥Je12F|r£Xﬁ05243-rgaﬁ¥ﬁjl’ﬁ_25Hzl) 7.4 (1 H, ddg%%,seHz) 26

car am no erl aceta

mml afanFGt Ht)t r(%Hc%ﬁ(@ @H(TBE- 152 Hl éﬂtﬁnm ) in
CHZCI 2 2(3]H;m1 -80-vEBg 2 Htmr i 641-1 a8 (I-H o it4BrPEY DL L2d6 Bygr ni ght. The resul ti ng
\SNS'SUEL%EE V54 4 @Arﬁetﬁ;&)ﬁﬁe%ﬂ%-ﬂi'd A

p
CH2d Zﬁﬁﬂﬁlﬁlﬂol —8/ 1 soI ution and filtrated. The filtrate was concentr at ed.
The resi due was chnigiomat ogr agihed ofertputgpar at [#{e6-Tiod- e,Btdtmattgrl-amxd@:aduhydro

th I ESI
Mz 37 gt\’/ﬁh ﬁé&i@td@@% "(ej‘hy%'%éfg'”g'z‘gg?gélé 2981 "& ‘3@2 Pl € 1638, Mﬁg)( 14297,
1408, f\g@ |ﬂuo_[gap5tlc aflg(ﬂpa pi.zbga m@f@@ el (1 mL) was stlrred at room temperature’ overmght

The resultmg solution was neutralized by addition of sodium bicarbonate (116 mg) and it was concentrated.
The desired product was dissalved with CH:Cly/methanoi=8/1 solution and filtrated. The filtrate was
concentrated. The residue was chromatographed on preparative TLC eluting with
methanecl/dichloromethane (1.7) to give 115 mg {66%) as white gum,

MS (ESI) m/z: 378 (M+H)*.

iR (KBr) v: 3315, 2037, 2872, 1732, 1686, 1638, 1543, 1497, 1408, 1304, 1275, 1304, 1205, 1130 o,
1H-NMR (CDCl3) &: 8,69 (1 H, t, J=5.2 Hz), 7.96 (1 H, dd, J=10.3, 2.4 Hz)}, 7.11 (1 H, dd, J=8.5, 5.6 Hz),
6.83 (1 H, dt, J=8.5, 2.4 Hz), 3.75-3.54 (3 H. br), 3.37-3.23 (2 H, br), 2.90-2.64 (2 H, br), 2.55-1.53 (6 H, br),
1.38 (6 H, 5). Asignal due to CO,H was not observed. '
HRMS (ES1H) m/z calcd for CigHzsFNaOa (IM+H]*) 378.1829, found 378.1816,

EXAMPLE 19.



1H NVR (CDAI3) 6: 8.69 (1 H t, J=5.9 Hz), 7.96 (1 H, dd, J=10.3, 2.4 Hz),
7.11 (1 H, dd, J=8.5, 5.6 Hz), 6.83 (1 H dt, J=8.5. 2.4 Hz), 3.75-3.54 (3
H br), 3.3 H br), 2.90-2.64 (2 H br), 2. 55-1.53 br), 1.38
(6 H s). AZ%(?Z[%%Ps(ogﬁe to CO2H was observed. HRVB (ESHF “ﬁ?”ﬂﬁf@ﬁf%d f or
CLOMPSFRBO4 ([MHH]') 378.1829. found 378, 1816,  EXAWPLE 19, WO 2006/ 090279
PCT/ | B2006/ 000519 62 2-[4- (f[(6 FLUO?O—?: 3- DI METHYL- 2- OXO-Z 3- Dl HYDRO- 1

f F1 NDOL 214-y] i 3 ENVE OB LINE : ‘ e ACl D

O FN NL)‘PN@FhD!Nh \Q]Qnﬁﬁmﬂ'no?mélc%d ! _
2-met hy-"Z-14-0XQpr peridi n-1- propancate The title conpound was prepared

according to @heg\p@u described in step 3 of Exanple 1 fromtert-butyl

2-rrethy|r_atan| {H OBCI3) S: 2.95-2.85 (4 H m, 2.48-2.40 (4 H m,
1.47 (9 N1 35 Hd@s). Step 2. tertButvl
2- (4-cyan @ n-1-vi)-2-methyl propanoate The title conpound was prepared
according to t procedure described in step 4 of Exanple 1 fromtert-butyl
2- et hyl anoate (step 1 of Exanple 19). 'H NWR
(CDCl 3) H m; 2.00-1.75 (4 H m, 1. 47
(9 H s), 1 2‘I7he(t|ge $ompoyind wa@tpeqpa@d a@cgrthnggumyprocedure described in step 3 of Example 1
2-f 4- ( affbi @i i%@qhgagmﬁut@ 1- vI | - 2- met hvl propanoat e The title conpound was
prepare re d cribed 5.0of Exanple 1 from
tertbutsbf'ﬁ@%?é an%%? %)8?‘43'5 I’PS ??e bl9|4ﬁt(%6§§l ﬁé '('sst)ep 2 of Exanple

22 ; w by 8: 3.07-2.96 (2 H m, 2.56 (2
H d J =5.9 Hﬂ)eatlﬂgc oand]-\gas edmoordin %)thg Reedud dascriBdd in hte 22 s),
1 27 (6f ?. &%—219‘ & (pzeph‘in), p%g (jp éep rI\H/)(%re ng?%bsgﬁ?gd Step

gatt Buty] 2-meth -Z-{4-0 oplpehdm -yl}propanoate step1 o Examp!e

. tert-
2 14- ( f I'G-BMR (GDEI)-532.83-87 bt Hywih)- 2685545 (3 H3 Al 2100 d 176 (A k- tlaT (IH, v), Y @atebsyl | ani n

0} et 1 il oLy Y2-dmidrharn BB M PIORABREGalllfe {1 {1 e conpound vas
pr epar ed accor esCr 6 of Exa 1 from
6- f | uor o- 3, 3- H}eﬁ@g ﬁ?}?p"ﬂi”%‘”% PFRPATEE 28 dN9dR “eEf"B‘ﬁ’é“e(d&P‘g‘Bedz'”é‘Pp E’>‘85 '9115) and
t ert - buthgin teMyﬂE (“ecyammpipetidiyi-ylp2 pethyldroparfbaiyl(e]tepzzofEt(dcryﬂiqntQ)panoate (step 3 of
Exarrple,\jgg( ﬁﬁ pdz 462(I\/HrH) : 1H-NI\/R(CDCI3) 6: 8.65 (1 H br s),
8.05 (1,H 6‘5 J=8.3. 55 Hz), 6.88 (1 H,
dt, J=8. %NN@ (§Dﬁz))5 33956 (22* m) 36634 H—%‘)‘z 232_51%1.31_258@- 381 6R3 HaoBis 13
(2 H, 9 Hls),83716 Bds)(1330H. 100} H, ib).4 BignélSudto Nij, weie. néPobisérvédd. s), 1.45-1.25 (2 H,
v L 2864 Mo §1) 34 2R 6-Auorea Smithyl-Sokd 3108 dl?b AR LM bR fomethyioi

3 di hvdro- T H | - -vl)car bonvliTam noj} me prperidrln-I
yl | - 2- meesdn- 'V" sREBYIRro ®The title corrpound was prepared according to the
procedur e desTind thie dompousd eqe plepafed Br@ngiigao the pfocedurd destribbdiinglep 6 of Example 1

2-[4-( { Ty ﬁdu%etﬂyiﬂ'%tm&o%}-ﬂm'f Loms @feg'ﬁgf Ekamplé 15) and tert-butyl
H i ndol -1 car - met hyl propanoate (step
4 of EX -{@2 ethyl);}/ pejridln 1—y?-}2—methy};lzrc?pgnd%te (step 3 oflExgm)rIe 19).
MS (ES!) m/z 462 (M+H)*.
'H-NMR (CDCly) 5: 8.65 (1 H, br s), 8.05 (1 H, dd, J=10.5, 2.5 Hz), 7.14 (1 H, dd, J=8.3, 5.5 Hz), 6.88 (1 H,
dt, J=8.6, 2.5 Hz), 3.28 (2 H, t, J=6.2 Hz), 3.10-2.98 (2 H, m), 2.28-2.13 (2 H, m), 1.83-1.64 (3H, m), 1.46
(9 H, 8), 1.42 (6 H, s}, 1.45-1.25 (2 H, m}, 1.27 (6 H, s).
Step_ 5. 2-[4-({[(6-Fluoro-3,3-dimethyl-2-oxo-2,3-diydro-1 H-indol-1-yhearbonyllamino}methvl)piperidin-1-
yil-2-methvipropangic _acid

The title compound was prepared according to the procedure described in step 4 of Example 2

from tert-butyl 2-[4-({[(6-fluoro-3,3-dimethyl-2-oxo-2,3-dihydro
-1 H-indal-1-yl)carbonyijaminojmethylpiperidin-1-yl]-2-methyipropanoate (step 4 of Example 19).
m.p.; 213 °C.

IR (KBr) v: 3271, 2934, 1736, 1632, 1560, 1495, 1441, 13486, 1302, 1231, 1151 em™.

MS (ESI) m/z: 406 (M+H)*

"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), 1.85-1.85 (3 H, m), 1.63-1.40 {2
H, m), 1.65-1.42 (1 H, m}, 1.37 (6 H, s}, 1.23 (B H, 5). A signal due to CO.H was not observed.



mp.: 213 C IR (KBr) v: 3271,
2934, 1736, 1632, 1560, 1495, 1441, 1346, 1302, 1231, 1151 cnl1 . MS (ESI) nmfz: 406

(MEH) * . 1H wiyRoddabBa) 8: 8.59 (1 H, t, J=6.0 Hz), 7.83 ( =10.7, 2.5
Hz), 7.47 (1 H dd, J=8.3, 5.8 Hz),g37.04 (1 H,_ ddd, ng‘?ﬁﬁﬂﬁ&%‘f‘""%? He) |

3.23-3.53 (4 H m, 2.70-2.56 (2 H nm, 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 2H
was notAnalSaedy iepCxheF 1900 §12hedr L7 §1.8T T 7-B2 00 89-806819: C.63.281HI6.20416d 4. f or

C2i H23FN304. 0. 2H20: C, 61.66; H, 7.00; N, 10.27. Found: C, 61.26; H 6.90;

AClI D OINGIMETNYOPIFEHHIDINGY 7 IMETHYLPROPANOQIC ACID
N- benzovl - 4-t ory,- but oxvcar bonvl am nomet hyl - 4-f 1 uor opi peri dine A m xture of
N- benzoyl - 4-%ag o W :4-$1 uoropi perldine (J. Med. Chem 1999, 42,

3. 1

1648- 1660, » %DU and di-tent butyl dicarbonate (4.91 g, 22.5
nmol ) in aney (80 ni-) s stirred at roomtenperature for 15 h and
concent r at€0~(n vacuo. The resulting residue was chromatographed on a

colum of sillica gel eluting with hexane/ethyl acetate (1 : 1) to give 4.52
g ( 89%stapfi. Mbendoltd-@itd arbchyBsino@ethealiiesspigdrbine VS (ESI) m z: 337 (M+H)' .

'm)H Ng/R 6(20'3%' ixt%e%f g@'grg{oggtb%ﬁ?ofletrwﬁrhf?roﬁge%_eT.,’L 5@&(@9{3? fsr%ﬁ; Szlféjféu {sgo.)lil g ;L H,
Step 2.3849.dpOmrdland Shisphytisieaiaensta Aol 022 yBPpMeBRNQ(BRanLAWRS stired & of
N- benlz Qydm empetiurdiot Biyand chreayttagsdiinears. hYhe rsditing edsiup vgeshratafgraphédgn a?»mof

v o rsluitht difsa 86 efbing hurheiBlety) sl 2y P e 8% BRIk tnd BiRe0HER 1)

the res@li#si§!r esi due” were added water and chloroform The organic |ayer
was sepas @sedy/zdst ddkH)ver nagnesi um sul fate, and concentrated under reduced

pressurg,. g I f ulatad | § i -LH2C

af f or deﬁ NCM oﬁ?%giﬁééoﬁ%{sﬁ %%91 63@@"’% F’?@ Gialh%%ﬁ%? Idelq' n\éylbérrpo{i%m%é%gl(% mz:
233 ( MHHY™, 210 R H abAi43Y9 8. 8. 93 (1 H, m), 3.30 (2 H, did, J= 21.5, 6.3
Hzél, 2. 9do A 4 térk-Budxycatbdd@arhindfethvd 4dordBiperidingl5 (9 H, s). A signal due to NH
and was not .0 V& . -

3 AT (§ o BRES Aot be o ek ibldoonyminopetyrsfuors e (step 3 g Braye o,
yl| pr opatfbétie o THkbminphINaOE AP 8 5 Rl PS8 £ Bl kg SFanah PO LMY Was e iir e
descr i besdh and sérepntiteaf§ ineeuspl B Be résuling residue were added water and chloroform. The

4-tert- 14N | = 4 ' i.dl t e 20).
RTINS O
6.3 Hz)Recostiizafion ¢f thegpsulting aojid it kexane-ChisClo gfforded opfptiassspfid(147)g (58%) asfhesile (o 1
s), 1. lompbukl, s). A signal due to NH was not observed. Step 4. Methyl
3-f4-(aﬂgwil§g§§lﬁmﬁﬂjﬂ_uor opi peridin-1-vll-2,2-dinethvl propanoate

"HNMR (CDCls) 8 4.93 (1 H, m), 3.30 (2 H, dd, J=21.5, 6.3 Hz), 2.91 (4 H, m), 1.88-1.34 (4 H, m), 1.45 (9

H, ). A signal due to NHand was not observed.

Step 3. Methyl 3- 4-{ tert-butoxyearbonyllamino]methyil-4-fluoropiperidin-1-yi)-2 2-dimethvipropanoate

The title compound was prepared according to the procedure described in step 3 of Example 2
from 4-tert-Butoxycarbonylaminomethyl-4-fluoropiperidine (step 2 of Example 20).
1H-NMH (CDClg) §: 4.78 (1 H, brs), 3.66 (3 H, 8), 3.27 (2 H, dd, J=22.1, 6.3 Hz), 2,60 (2 H, s), 2.64-2.35 (4
H, m), 1.77-1.50 (4 H, m), 1.44 (2 H, s}, 1.15 (8 H, s}. A signal due {o NH was not observed.
Step 4. Methyl 3-f4-(aminomethwl)-4-fluoropiperidin-1-vll-2,2-dimethylpropanoate

The title compound was prepared according to the procedure described in step 2 of Example 2
from methyl 3-(4-{[{ tert-butoxycarbonyl}aminoJmethyl}-4-fiuoro piperidin-1-y1)-2,2-dimethylpropanoate
(step 3 of Example 20).

MS (ESI) m/z: 247 (M+H)".
'H-NMR (CDClg) &: 3.66 (3 H, ), 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 (8 H, s). A signal due to NH, was not cbserved.



The title conpound was prepared according to the procedure described in step
2 of Exanple 2 from nethyl
3- (4-{[ (t ertvodécasygar bonyl ) am no] net hyl }-4-fl uoro
pi peri din-1-yl)- 2, 2- di met hyl propanogge (step 3 of Exanpl e 265 kB ESI)
mz: 247 (MtH)'. "H-NMR (CDCI 3) 8:3.66 (3 H, s), 2.74(2 H, d, J=20.4 Hz),

: 251(2H s)d187120(4H m, 116(6H

H UG 0 a ) ) 1 \. )

5. - i:mh -|f-1 @mém |r6 aaoétuor -3, 3| rret hvl - 2 oxo 2 3 d| hvdro 1
H- i ndol - l ) yI %ﬁeaﬁtlgg%mgéuﬁmgs pérgﬁ% ded a@é’olrcllr@ th e goc??]ure escrl d fn sgepgeicr Inp Jopanoat e

The title co edurve boedln step
6 of Eﬁ"&ﬁ‘rﬂf@"@ﬁ Figraig- 1fq JHyEE- %"@%?HM@VPQFX‘SURE end)mglhvh ndol - 2- one (step
2 Exanys-{e- (a’h'ﬁr)oniﬁtl’drl)-ﬂﬁlhdﬂ'yﬂnpendm -1-yl]-2,2-dimethyi propanoate (step 4 of Example 20).

3-[4-( ggt;%y Juoroplperldln 1y|] 2, 2-di met hyi propanoate (step 4

of | Exary mz: 452 (MrH)'. 'H-NMR (CDCI3) 8: 8.81 (1 H, t,
J25. 3 FNVECEEY & 8#1 (aa*,t J=EDHD, 8.98 6 Highy, J=10.8,2.5 2T 1510 H, Jeigi=8.4, 56 ez)Hz)
6 88 ( Jo.dd.(1 Hfat, Jlsa As HD, BedHBH, s)33. 516(26—($dé-|.1_§1)1,,53 Héﬁz@@alais (ﬁ})d,m)ngﬂ{zl-i 5P 9

, ( s), 1.89- H (6 H 5s)
1 15 (66%1258)4(5”-' 2;648@” s%‘ll‘:l’g'(sl-?si_| |
3-f 4- FISien &.-Stl4 '_\'@un"@* @ihite GG §=124i3 drbanyilaminelmethwlipin/| ) car b
onyl | amr.ala v roghibi€liafid | VI | - 2 2-di rret th pr opanol c aci d The title

conpound was - pr I n [ d SGh ed. | e
Exanpl @ 2 f PARNRY g?””g?”fiig Pt Ehi3fe R BE PR B35by aﬂbmsea%?% Sle 5 5.
di.hydr d¥H- i ndol - 1- yl ) c&ewhyl ] ani no} net hyliiopet- {1ige fhiono-3,3- f’lmsihﬂ—Qdeﬁ@ﬁhyl prop
anoat e distep Hondi-1-HamphgamnAOnethybdibsridid-1-81-E2-dinidt{tpphndate B%b95 R EkdmpA937,
1734 %ﬁ) 1543, 1497, 1352, 1304, 1273, 1232, 1153, 1092 cm. N5 (ESI)
(MH)'. 1H-NMR (CDCI3) 6: 8.87 (1 H t, J=6.3 Hz), 8.02 (1 H, dd,
J102m257Q-19) 7.16 (1 H, dd, J=8.4, 5.6 Hz), 6.90 (1 H, -dt, J=8.4, 2.5

Hz), 3. 183ckPv: 319 dg74) 5629, 1734, Ge@r 'r§413, 1437 Ods2 19k, (Zr3H23m)115R 1880272 (2 H, m,

2.59 ( 74(4 \ ,144(6H s), 1.24 (6 H, s). A signal
due to \X}é@ 4§%ﬂ?5§‘5erved Anal . Calcd. for C22H29F2N304.0.1 H2O C

60. 15; 'H:NMNR TQRCING: &9875(1 H, E0e®@l Hz)CB.05 01, 19,5id, J410.8, 5 H2N7. 1§ (139,.dd, JERAVPE HZR 1,

3 f 4- (féé 18 &l MehHYE o , 80, BLENDRE Hy), oM 04 (2 H, m), 2.86-2.72 (2 H, m), 259 (2
R T e

ROPl PERMSPRYE Bl Bt CARISP deRIOCRBaRNY OB ep 1. Net hyl

3- f 4- ({48 CaledliforehiriadF-NAOpRAHZD: T, 60. 16 Hr @& N, 9.57. Found: C, 59.95; H, 6.67; N, 9.37.

H i ndol -1 -vl)carbonyl | am no} net hyl ) -4-fl uorooi pe ridin-|

-vl | -Z,E%ﬁé&ﬂﬂbpropanoate The title conmpound was prepared according to the
pr ocedu ed in step 6 of Exarrple 1 fromfrom

3, 3‘ dl . : ! .‘ : | h )

Chem, ﬂ:@ﬁﬁen@m 1-vi;§éig?mﬂ1mhbvhu6g &cngam nonet hyl ) - 4-

quorop| per| |p' -y I met hyl propanoate (step 4 of Exanple
N\)CN

7’ }TKOH

O

Step 1. Methyl 3-{4-({['(3,3—dimethvl-2-oxo-2.3-dihvdro-1H—indol-‘l-vl)carbonvllamino}methvl)-zl-fluoronipe
Tidin-1-yi}-2,2-dimethylpropanoate

The title compound was prepared according to the procedure described in step 6 of Example 1
from from 3,3—d]metﬁ3ﬂ—1 ,3-dihydro-2H-indol-2-one (Robertson, David W et al., J. Med. Chem., 1986, 23,
1832) and methyl 3-[4-{aminomethyl)-4- fluoropiperidin-1-yi}-2,2-dimethylpropancate {step 4 of Example
20).
MS (ESI) mfz: 434 (M+H)". .
*H-NMR (CDCly) 8: 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, s), 3.57
(2 H, dd, J=21.1, 5.8 Hz), 2.67-2.45 (4 H, m), 2.51 (2 H, 5), 1.90-1.53 (4 H, m), 1.44 (6H, 5) 1.15 (6 H, s).
Step 2. 3-[4-({}(3.3-Dimethyl-2-oxo0-2.3-dihydro-1H-indol-1-yhcarbonyllaminoimethyl)-4-fluoropipetidin-1-




20). M5 (ESI) mz: 434 (MtH)'. "H- NVR (CDCI3) 8: 8.86 (1 H, t, J=5.9 Hz),
8.24 (1 H d, J=7.9 Hz), 7.34-7.14 (3 H nm, 3.66 (3 H s), 3.57 (2H dd,
J=21.1, 5.9wdzhesdeHg-2.45 (4 H m, 2.51 (2 H s), 1.90; &T@% &é(g , 1.44
(6 H s) 1.15 (6 H, s). Step 2. 3-f4-({f(3 3-Dinethyl- Y60 B M hvdr o- 1
H-indol -1 - vl ) carbonvfl am no} met hvl) -4-fl uoropi peri di n-| V\02006/090279

PCT/ 182006/ 000519 65 vil -2. 2-di nmet hyl propanoi c acid The title conmpound was
pr epar edl-22dimeteynnpaneic seid procedure described in step 4 of Exanple 2 from

met hyl 3-[ 4- (4 (8 cOmpdume thay breﬁar@d@bcé’rdlag £ they po@ediiretdebdi@ed in step 4 of Example 2

-1-vyl onyl ] am no} ne -f luoropi t.hyl anoat e
(stgp) %ﬁﬁ) Eia]rrple } WA[X? 156 C. IE ?Eééﬁﬂfgaa»g%{%uz%?g”ﬁ?@éﬁ%ﬁ

1460, 13413Farb9wﬂammq}z@ y!)-4 flsgopimerigin-dmi-2.2-dimathyiprBRoaty (step 4 2UEXaBIIRT). * H- NVR
(CDCI3)m5,,1&@4 (1 H t, J=4.9 Hz), 8.23 (1 H, d, J =8. 6 Hz), 7.36-7.15 (3 H,

2 59 (gﬁﬁ&’%&‘j 33(%0' 2 ”éé %?13 §4§0n§g4)4 ‘22130?%92 7& 24’ (é ﬁ6 gj 69A(§i S’na{n’

due to MEXBYvRiE 4800Mblser ved. Anal . Cal cd. for C22H33FN304.0.1 H20: C,
?2 Zi HrNIV?R Gl Ns: @949? Hﬁﬁ#ﬁ@ Hzgx 2@32(13% He.6/HA 27 3dV. 18314 - m), FEAMI Fig2 2.
'H—I(NDO(_ )N'%ﬁ_-geg(ﬁﬁm 259839}215165(4H m), 1.45 (6 H, s),

YLI - 4- I-NERQ)NY@I PE\RFQDBNUQiMQWFHWM}O@é@QGBUTANECARBOXYLI CACCDOMWO INFIB

N 0OH SiRpcaied. t&bgangwﬂgd4 B0 B2 92,1y F8Y Bioh S duAl: @esé 32 FF BOXVe M. e To a

suspension of tert-butyl 4-oxopi peridine-I'-carboxylate (2.0 ¢, 10 mmol) in

d| ethyl ether (40 nmL), a solution of NaCN (0.54 g, 11 nmmol) and NaHCG3 (1.7
-~ 20 nEXAMALE2. water (25 nml) was added slowy with vigorous stirring at

room t epRA ﬁmmgﬁoammbqhm @Awbma NOImET H ?5520
o Dr1 ne

1 g of the title

conmpound as orles%ml 'H-NI\/R(CDCIS) 5: 381372(2H n,
342332(2@'N 00 (2 H mM, 1.88-1.77 (2 H m, .1.46 (9 H, s).

13C NVRF 20H13, 80.57, 67.15, 36.57, 28.23. Step 2.
tert- Butm norret hV|) 4- hvdr oxvpi peri di ne-1| -car boxvl ate To a.

suspensi on of /it hium al m ni um hydr| de (84 ng, 2.2 mol) in THE (5 nL), a
solutio ! d | peri di ne-|-carboxyl ate (200 ng,
0. 88 ' m.) was added dropwi se at 0 C.
The ni xTaus Buspension of fertdeltyk &rpxopippyidine-1toatpx et {2 ait'Qrremelnid digihyisdier (49HPO. a (400

ng) wasscdeest Nabnwb 5(49 am%rﬁo\)@ndmaﬂﬂﬂa‘ﬁ w\@@osﬁmdl)rredatéms rﬁL)hNaataddea@msm with

tenper at.uy Uﬁtlrrln%mroonﬁéﬁrfeméq re. 1Jhe Fnﬁ{ure Was S glrrgtp overéﬁgﬁﬁ J ex%ctec{v?’fh EW%S( %LWI th

cH2al 2 V9P Fate Was conc ear orI ess
oi | . The2¥ eBiegugangpbaseivasiastiet witieader 650 mliclinan$P ok a@ﬂ F'r!@epvgremgs&dﬂtpwg Wwith

and evapolated gave 2.1 g of the tifle compound as clear colorless oil.

'H-NMR (CDCl,) 3: 3.81-3.72 (2 H, m), 3.42-3.32 (2 H, m), 2.18-2.00 (2 H, m}, 1.88-1.77 (2 H, m), 1.46 (9
H, s).

3C-NMR (CDClg) 8: 154.67, 121.13, 80.57, 67.15, 36.57, 28.28.

Step 2. tert-Butyl 4-(aminomethyl)-4-hydroxypiperidine-1-carboxylate

To a suspension of lithium alminium hydride (84 mg, 2.2 mmol) in THF (5 mL), a solution of
tert-butyl 4-cyano-4-hydroxypiperidine-1-carboxylate (200 mg, 0.88 mmol, step 1 of Example 22) in THF (1 '
mL) was added dropwise at 0 °C. The mixture was stirred for 1 h at that temperature and Na,SO,-10H,0
(400 mg) was added slowly, and the mixture was stirred for 5 h at room temperature. The mixture was
filtered though a pad of Celite, washed with CH-Cl, (20 mL x 2), the filtrate was concentrated to give clear
colorless oil. The residue was chromatographed on a column of silica gel eluting with
CH.ClL/MeOH/NH,OH (14:1:0.1) to give 120 mg (59%) of the title compound as white solid.

H-NMR (CDCly) &: 3.98-3.75 (2 H, m), 3.17 (2 H, t, J=10.8 Hz), 2,56 (2 H, 5), 1.46 (9 H, s), 1.60-1.25 (4 H,
m). Signals due to OH and NH, were not observed,
Step 3. tert-Buivl 4-{{[{6-fluoro-3,3-dimethyl-2-ox0-2 3-dihydro-1 H-indol-1-yl\carbonylflamino}methyh-4-h

ydroxypiperidine-1-carboxyiate




CH2Cl 2/ MeOH/ NHAOH (14:1:0.1) to give 120 ng (59% of the title conpound as
white solid, 1HNWR (CDCI3) 5. 3.98-3.75 (2 H m, 3.17 (2 H t, J=1 0.8
Hz), 2.56 (%dHdoosgo0278.46 (9 H, s), 1.60-1.25 (4 H m. § to OH
and Nh-12 were not observed. Step 3.gg ent-Butyl &ﬂ@ﬂ&mﬂhﬁg
4-((1(6-fluoro-33-dinethvl -2-o0xo0-2, 3-di hvdro- 1Hi ndol - | -yl ) carbonvi | am hol ne
thvll-4-h vydroxypi peridi ne-1-car boxvl ate WO 2006/ 090279 PCT/ 182006/ 000519
66 The title &8 AdeYnavas Pegraied acoarling teling grocefurdespritgd durres ef&xampidéd in
step 6 6ém Bediload,3ldiméthmaaifytie-tinddl-Berti Matdpy | 2 1, Bkashbiy d1sp- 2k i ng@butyd- one

t 24 ﬁﬁqﬂ
Els(:ﬁ‘l no théjwﬁﬁ dw(gﬁ' &rd%glr‘| %%bﬁ)glaie (8%?%8&%/ aFle 2%step 2 of Exanple 22). M

(ESI) (ﬁ@ﬁt +H 'H NMR (CDCl 3) 6: 891(1H t, J=6.1 Hz), 8.01
(1 H, déH NMHl@D@a) 528.61 (|'HZH,,1 Jlelﬁiz(,boh'iﬁ dCtid, 458.242.5 BizQ 7Hig Y1 H, &, 9B 4 d.6MHz), dt ,

. 17RO 8 28 gk adiegfi g td 4 4% iy Jafe TR i & G n

vvas not My <46 ) 14Bd§HHs). A signal dus to OH was not observed,

g FI uo(rj eteTmht 64 1ubre IN-IDAMIAIr @ISk AN 4= \Mhétﬁﬂﬁmbl}natﬁvl&diblﬁ{ﬁihh%‘ih <&b&¥Ridedol i ne-1 - car
oXxam ae e 4l repar CcCcor Q I OC, ur

described in 'Itsh |4Ie af‘ﬁ@?&@x%g WESI‘E(E) a%cgrg ng F) sipr%chs eschibed In stQp 9 ofeEQmmﬁeE

4- ({[ (eirem éﬂ’i’rbéw (Sdluﬁ@t%’%r@'mzmﬂﬁcp&?@ﬂdwﬁydHolmiO'H- i ndol

-1-yl )Catr},hb@eﬂb(dn]/lﬁﬁ‘imapﬁdm twﬂyhmﬂydpxédmr@xwmmmd(sf@domﬁdmad) ate (step 3 of

Exa | e mz: 336 (MH)+ 'HNMR (CDCI3) 8: 8.88 (1 H, t, J=5.8
v Hé%%’i"ilﬁ%ﬁ“lﬁlo% 23Hz)H) 7.15 (1 H( dd, ?]84 56(Hz) 6.89 (1

det J-8MB (CDCI3 518.98 (131,45/=68 H4), 62 (UHGId3J410)5, 2.3 HBN 725 GDH(t, $48.475.6 H),
1. 69- 1. b 1A, I, J09.4, 323431 (Fuste HS4,-J=5.8\HB)| 4oab a5l EthE) - M@;S(M?-DFn ohservey. Steo

5. Met hyl oro . 3-di net hvl - 2- oxo-2. 3-di hvdro- 1
H- i ndol ﬁs'g{}ﬁ"%‘%“ﬁ? %g"n “Sﬁrﬁ ﬁ%r}’ tth | -4-
hvdr oxv plepex: | ¥ t < methyla-axa R Scdilydiex-indad1-VPrarbonyllp &l 16
pr epar e@h@g@gﬁ&m Lq.ﬁethﬂg!@bg@ﬁ@dfbex@@scrl bed in step 3 of Exarrpl e 2 from
6-fluoro- N- [ (ﬁert1 QEO%EXBMJ %sgodr%)ﬁda% a¥tfo}]d?rﬁ tQ{h procbg’ re de ;'boe\é in ste! Sobe&QmPl ge

- 2- oxoi ndol i ne-1"-car boxam ut anécar
(step 4frem efuare-s-paoxyrireriiaty)methyil- qw'Whﬂy%ﬂW@Wéc@f'@mﬁ%@@ (ngaw s,
Char |l es 1RormtbycbutanedarodyBite (éib@i@f,Exér&%iaz 5&!m&Mﬁ)ormi}@cl@ﬁﬁirﬁacﬂrﬂylaté%v(sM*H)

“H VR 8.02 (1 H, dd, J=10.4, 2.6 H
7.14 (1%&‘%8?“3’ 8/88’% g‘%”fﬁﬁg& L (1 H dt | J(:8. 6. 2.6 Hz), 3.70 (3 H?
s), 3. AOI(ESHVZHE2IMENS Hz), 2.73 (2 H s), 2.61-2.30 (6 H n), 2.10-1.78

(6 H M- Ni;mﬁénéia)%s 62 (1Hy, 1M=58 43, 8@ (HH, &), J=10.45 L &N, 70481 1oL S 3NDA,

Topra (Prpdl BPok852 M A1 2) 3482 Mad RO ATE RhluSh AP OBy | an
no} Imet helip-148 I(ﬁy'dlrﬂ@xy%-bﬁ@)@&'l @) A-AR (BH, Ishef\lwhﬁll@y%lo&ﬂwmt%%%yl ic acid The
title cqy b3 (. g i

i e, ] | uor o- 3 3- dlnethyl 2 oxo 2 3- d|hydro
- 1H i nd &P R 4 hydr oxypi peri di n- 1-yl | net hyl } cycl obu
t anecar boxyl atte t'('% F@pPOBnQ)WaS mwmﬂ agoopding to theprecedge descripe inf K\ 4 ohExapgie @,

2939, 1%38, 1535, 1495, 148tky1350, 1302, 12311-§4-Gte-Audrol3,3-dimethyl-2-oxo-2,3-dihydro

-1H-indel-1-yljcarbonyllamino}methyl)-4-hydroxypiperidin-1-yiimethyilcyclobutanecarboxylate (step 5 of

Example 22).

m.p.: 158 °C.

IR (KBr) v: 3300, 2939, '1 738, 1535, 1495, 1481, 1350, 1302, 1231, 1155 em™,

MS (ES!) m/z: 448 (M+H)".

'H-NMR (CDCl3) 8: 8.94 (1 H, t, J=5.9 Hz), 7.99 (1 H, dd, J=10.2, 2.3 Hz), 7.16 (1 H, dd, J=8.5, 5.6 Hz),
6.90 (1 H, dt, J=8.5, 2.3 Hz), 3.46 (2 H, d, J=5.9 Hz), 2.95-2.74 (4 H. br), 2.84 (2 H, 5}, 2.61-2.48 (2 H, m),
2.41-2.24 {1 H, m), 2.04-1.86 {3 H, m), 1.83-1.66 (4 H, m), 1.43 (6 H, s). Signals due to OH and CO,H
were not chserved.

Anal. Caled. for CasHagFNaOs - 1H,0: C, 59.34; H, 6.93; N, 9.03. Found: C, 59.02; H, 6.57; N, 8.95.



)

) mz: 448 (MrH)+. 'HNVR (CDCI3) 8: 8.94 (1 H, t, J=5.9 Hz), 7.99
J=10.2, 2.3 Hz), 7.16 (1 H, dd, J=8.5, 5.6 Hz), 6.90 (1 H, dt,

'3 (2HdJ59Hz)295274(4Hbr 2. 84 2Hs),
2.48 (%00%9,@’92 41-2.24 (1 H 2.04-1.86 (3 H, Pﬁi’)ﬂiZﬂﬁ%@ﬂﬁ%G (4 H,

1 43 (6 H s). Signals due to G§7and CO2H were not observed. Anal.
d. for C3H3OFN3G. 1 H2O C, 59.34; H, 6.93; N, 9.03. Found: C, 59.02;
. STEXAUPLE£S. WO 2006/ 090279 PCT/ 1B2006/ 000519 67 EXAMPLE 23:
4- (hfrs SVl O OB 2 YD RO M 1.1 cARBONY LIAMINOIMETHYLIPIPERI
A ANESARBOXY EIC AQIIHHYRRBAEN QHEORINE SALTSA) T

L - ([ g l({ fi4-8i¢ :33 !mw@#wdxo&m?d&; ﬂ't-tdddﬂ}'-@lmtﬁrbﬂmyllammo}methyl Jpiperidin-1-ylimethyljcyclobu

i ndo
tanecartboxy{ @ﬁ%%%%h hﬁ%ﬂ%‘g%’!ﬂ@rﬂg%@Higsﬂkeygtmaww&m% B3 m: R
tetr ahy@fxalfm%%ﬁ"t%fafwdmshe i tejrahygrgiuian &lo nr'lr) 2P e desyiipg m{'&ﬁwamaﬁ?d to
t et r ahye0f Atuadgus (cdricOntrated randgdrhahlaries (1N, 88y siglsaintowes daadt 10 thet solutichodt.

Agqueou S45ERe0 Frﬁnaa{ng gt z[%éq 2 ?%la:fé%tﬁé *oq ? h (T:hg %sggns?oz v{% con?e%‘ tg 2%‘?{) )1 msan@d d ed

N G
= 83 Il =
—hcng“ 8'001

T ot

D_/-\

Nam
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— I

to the SO?tIO Qggera "ur'e ror

The susHBREpAD veéfgr f&‘@&?’é&‘etfésmsf"@rwaf "\'?PF‘P,C’ %detraqurwwea( mh)end Afigadp
filtrat vaeno attabee, Tiestiibd ¢ongposral viad ocbamedasittd syikitide.8 ¢B6.a%wydr of uran (205 ni),
and dri titled conpound was obtained as white solid
(38.6 sﬂ%%&g%aﬁ)xﬂﬁa*? %’c‘? gBE) 9.2, 11.0, 16.5, 22.0) EXAWPLE 24:

1-(f4- ((f(3 3- DI METHYL- 2- OXO- 2. 3- DI HYDRO. 1

H-.| NDOLEXAMPYECMRBONYLI AM NO MVETHYL) Pl PERI

DI N-1-YL] ’ )
1-{[4-( S ANET § y
h-i ndol .

t anecar h)(ﬂ)(—Y{[(B G- Damatrdrl ;{ axo@ma gihycﬁc-ﬂﬂtnmmM)caEboayt]pdnmomethMpaﬁdma allveitlyljaycidbu THE
(25 n1_) ta%caﬁ)ggllc E&H@bé engnol(ééﬁﬂggg) @as%sm&mth‘f\ﬁﬁ qﬂ_ gtéo‘b tFnrﬁarﬁ:%t:Ht Lon.

re was COI’]CEI’] Tat room

t errper aﬁ??'@?* 2:fedm8eY) Veegfded o g solfigne e WPKEW%W?%?P"C?W@BBb'f“é{ﬂﬁéd“'soI‘tl"B‘swas
washed wbdida tdtdbm (nperatire, aatstingt e dh. Afievfdication, thElbtaided salie dras waghediwith THES(3

Obt ai ne%LS%n@dr?ﬁ@lntvgmﬁmﬁQ dééreg%mg ouﬁév@s obté'?’legj%@a (VQMS.QM %)02% &QA (t, 1 H J =
Hz ) d 7. 30

(d
(ddd 1 "HYNME (DMEOBS) 859 {t, 11y J1= 5}&&'2) f?%@ l"c’jo‘ 511 7’84 o, . é—Hzf) 736*1352 1
H, 3. 191(1(1;114 241 .5)8.% 85.H), Hzp (dd2 1189 8(1b7.3 Hz), 6.8Hs, 1H),=3. 1011, 8HHz3 5.9 Az)/589 (Br-d, 2H)

2. 35-2. 2, Q0
1721 el it uighe 218t 0 hpe 20 ). B ?r@%ﬂ“d f‘]fs@(%?%%%‘o(‘“) 0.1):
5.7, 101§ 1f9("n3“)12374(8 *B 5§0-1.BHEPABATI ON: 3, 3- DI M ETHYL- 1, 3- DI

RO 2H- | MpQ@sic2-ON E  Step 1. 1-brono-1-nethyl-propananilide Under nltrogen

at nnsphcg,s(ﬁo(@e 9?3837%@”3 1I§r4oq@é)sobutyryl brom de (150 g, 652 mmol) in

ethyl acetate was added to a wel I -stirring solution of aniline
(66 8 g, 717 mmol) and Et3N (72.6 g, 717 mmol) in ethyl acetate (400 nmi) on
I ce bat lPRERARAI@N:NI Ng reaction tenperature under 30C The m xture was

3.3-DIMETHYL-1.3-DIHYDRO-2H-INDOL-2-ONE
Step 1. 1-bromo-1-methyl-propananilide

Under nitrogen atmosphere, a solution of 2-bromoisobutyry! bromide (150 g, 652 mmol) in ethyl acetate
(200 mL) was added to a well-stirring solution of aniline (66.8 g, 717 mmol) and Et:N (72.6 g, 717 mmol) in
ethyl acetate (400 mL) on ice bath, maintaining reaction temperature under 30°C. The mixiure was
stirred at room temperature for 2 h.  The cold water (600 mL) was added and stirred at room temperature
for20 min. The mixture was separated and the aqueous layer was extracted with ethyl acetate (600 mL).
The combined organic layer was washed with 2N HC| (180 mL}), water {180 mL) and dried over sodium
sulfate. After filtration, the filtrate was concentrated. The desired compound was obtained as a pale
yellow solid (153 g, 97%).

Rf 0.77 (heptane / ethyl acetats = 60/40)

'H NMR (CDCI3, &) 8.46 (br-s, 1H), 7.55 (d, 2H, J = 8.1 Hz), 7.86 (dd, 2H, = 7.3, 8.1 Hz), 7.16 (1, tH, J =



stirred at roomtenperature for 2 h. The cold water (600 nL) was added and
stirred at roomtenperature for 20 mn. The m xture was separated and t he
aqueous | ayayoy@gossiy acted with ethyl acetate (600 niL). Z&Q/Qaéﬁed
organi c |ayer was washed with 2N HClgg 180 nlL), water (18 r'ied over
sodi um sulfate After filtration, the filtrate was concentrated The
desired ound was obtained as a pale vyellowsolid (153 g, 97%. Rf 0.77
( hept anéf3 nB?ﬁ?Ks @idet ate = 60/40) 1H NVR (CDCI 3, 6) 8.46 (br-s, 1H), 7.55
(d, 2H, stpz. $3-bimdi)i-1. Xdid@iIrd-elbindo?blond 7.3, 8.1 Hz), 7.16 it, 1H J = WO

2006/ 09

3,3 0 P 3G 3 3tel 8 ordna hrerfiathbing ok v seery o
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Ais a Cl-C4 ai kyl ene group, said al kyi ene group being unsubstituted or
substituted with 1 to 4 substituents independently selected fromthe group
consisting of a C1-C4 al kyl group, a hydroxy - Cl1-C4 al kyl group and a

Cl- C2 al koxy¥O02@¢0927%l kyl group, wherein 2 of said substidiughiososBio
optionally forma bridge to yield a 8 to 6 nmenbered ring being
unsubstituted or substituted with a hydroxy group or a carboxy group; Rl is
a hydrogen atom a hal ogen atomor acfisfe? al kyl group; R2 and R3 are

i ndependently a nethyl or ethyl group, or R2 and R3 may together forma
C2-C4 al kylene bridge to yield 3 to 5 nenbered ring; R4 is a hydrogen atom
a hal ogen at okvapoandhy thedoeyulgilpup; and R5 is a hydroxy group, a carboxy
group, a tetrazolyl group, @ 5-o0x0-1,2, 4-oxadi azol e-3-yl group or a
5-oxo-1,2,4-thiadDazoIe-BF&I group; or a pharnmaceutically acceptable salt

thereof. 2. The c t pharmaceutical |y acceptable salt as clai med
inclaiml, erel'gl i's CliC2 aI yl ene group, said ai kyl ene group being
unsubsti t bst'i t ut \IAJ, o 4 subfituents | ndependent |y

sel ected® consi st of a Cl1-C4 al kyl group, a hydroxy - Cl-C4

al kyl grou CL-C2 al koxy - Cl-CA al kyl group, wherein 2 of said
substituents mangpH onally forma bridge to yield a 3 to 6 nenbered ring;
Rl is a hydrogen 'atom a halogen atomor a CL-C4 al kyl group; R2 and R3 is a
nmet hyl @hemip, or R2 and R3 may together forma tetramethyl ene bridge to

yield 5 Arfz,ea@e@eﬂ(yneﬁé gvaup, Bda mﬁy@e@vo% eaﬁggurgasammeaomwm VA %ub@mmﬁgr Oxy
group; and R5i's a rox‘i/ﬁ1 rou

a 0X a tetrazolyl
5- oxo- 1 "‘?eﬂﬁnﬁﬂﬂf%ﬁ‘wg"@ 1 &8?55'%?9 da: %ﬁ'g!ﬂ Qr"gp APadiGte P@Y’S"’W a’t’)’r oup.
3.™The edhSaulkakyoC-Chakygravmabenhi2ehbdiysuhstitiept atay eptbakily forms tmtﬂ@ tD’EdldlarS claim

2 wher eidy fﬁeh@eréﬁ nngiaelﬁgur%hgs‘{ {u?e'a%r Qlfbgﬁilﬂed Wit LChyBloteydr&ipeor 459
unsubst i t'f%;[ﬂg}\f‘ﬁ su stl tuted wi substituents in 6’ ent |y

sel ect e RS A G aB%‘??s%‘%‘fPrr‘?ngcf“a&V@i"”M al kyl group, a hydroxy - Cl-C4
al kyl gPBapd Bhate isle@hd@ly alnkehyy or-sti@Lgraup, at RYandgi’ongy, ogetter &irm aZ.af, atigplbob

subst i tlgﬁ&bte mawmmré%ngorm a bridge to yield a 3 to 6 nenbered ring;
RlLis a }/ | O&ﬁ oge nh%?om WO 2006/ 090279 PCT/ 1B2006/ 000519
70 R2 ahy F@y rggeg ﬁ'yF"Efr“ B0 O YRPEH AR ey t oget her form a

t et r ametfiyd ermedrbeyi glepe, acatbon) oroap, 5 tetrazatyegreup, i Sreye-1RM-padazdie/stylogiem @tom

and RS izxé-12aLthaniazo 304 Broud tetrazol yl group, a 5-oxo-1, 2, 4-oxadi azol e- 3-yl
group or -3-yl group. 4. The conpound or the

phar mac&lit PQ:%’FTV‘“&%T&’@B?GQE?E‘S%IE%? fs claimed in claim3, wherein Ais a

Cl- C2 al kyl ene group, said al kyl ene group being unsubstituted or substituted

\glt 242 subst | trrq@wn@oudmeewmm&unc&xﬁl a%ﬁép%@lefsra@% blafhed P HRBINCO R il OB Pf 2
al

Cuber £ 0k SRR s NGRS i S ooy S P ot slouil g
R is a lnﬂ;mr@gélm sejectathfiom the grpmonm@napf@(@ -C, aikyl group, a hydroxy - C-C, alkyl group and
a Cy-C; alkoxy - C4-C,4 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, a halogen atom or a C;-C, alkyl group;
R? and R® is a methyl group, or R? and R® may together form a tetramethylene bridge to yield 5 membered
ring;
R*is a hydrogen atom, a halogen atom or a hydroxy group; and
R® is a hydroxy group, a carboxy group, a tetrazolyl group, a 5-oxo-1,2,4-oxadiazole-3-yl group or a
5-0x0-1,2,4-thiadiazole-3-yl group. '

3. The compound or the pharmaceutically acceptable salt, as claimed in claim 2 wherein A is a
C4-C. alkylene group, said alkylene group being unsubstituted or substituted with 1 to 2 substituents
independently selected from the group consisting of a C-C, alkyl group, a hydroxy - C;-C4 alkyi group and
a Cy~C, alkoxy - C4-C4 alkyl group, wherein 2 of sald substituents may optionally form & bridge to yield a 3
to 6 membered ring;

R' is a hydrogen atom or a halogen atom;



R2 and R3 is a nethyl group, or R2 and R3 may together form a tetranethyl ene
bridge to yield a 5 nenbered ring; R4 is a hydrogen atom and R5 is a

car boxy groupoaeis@imet razol yl group. 5. The conpound or t ?ﬁaﬁ&gg utically
acceptable salt as clainmed in claim? wherein Ais Rl is a hydrogen atom
or a fluorine atom R2 and R3 is a nethyl group; R4 is a hydrogen atom and
RS is a parb P/ group or a tefrazolyl group. 6. The conpound as clained in
clai m 17 @M Bhisiasmetayl @rquagor Rofqd Rymey Et{'f'(fS’”Bad?‘f?EteWeﬂ?bEb‘iQG-tQ,Vl?idcﬁ Aydro- 1
H i ndol m&m!yérédmg,bonyl ] am no} et hyl ) pi peri di n- 1-yl ] met hyl } cycl obu
tanecarholgxlh d;og@p,htgm Al [ 4- ({[(6- fI uor o- 3, 3-di et hyI 2- 0X0- 2, 3-di hydro-1

H- i ndol - gcar on &am no} net h ? eridin-| -)I/I t hyl

}eycl obﬁt aﬁe@ar%‘ )Y . tetrazolyl "group, a 5-oxo-1,2,4-oxadiazole-3-yl group or a

3-1 4-({&{38}T2&rﬂﬁa@a8§h§3—wlmhyl - 2- 0x0- 2, 3-di hydr o-1

H i ndol - 1-yl ) car bonyl ] am no} net hyl ) pi peddi n- 1-yl ] 2, 2-di rret hyl pr opanoi c
acid; and theT phar rracgutl ca&3 acceptable salt th eof phar maceut i cal
conposi fi on i WEICHAPHYY Phibe ﬂ%ﬁ&%c ¥a°f°ﬁ%ta% é?nrﬁi ?%Q|q'%"§cw%%?'%l6|*%asa|t
as cl ai fe: ialwleneygrove sefd slkyenesgrou deify unaheither onistibstitedhaitmacedstineats| y
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cl ai medRi & agwdrogenetowfor a fliainestom; t o 6 for the manufacture of a nedicament to,
treat apdipsease { penwhirGlp, 8 B? laﬁ&lnaaﬁwt&gtembﬁforml t@t?én%ylenﬂ-gndg-gh@ yiRiSa 8F the
conpound OE %pe pharnaceutlcally acceptable salt as clained in any one of
clai ms TM8°8° ¥8r the manufacture of medicament for the treatnent of

gast r oeSbihaytedenptoft adt di sease, gastrointestinal disease, gastric notility
di sor der? jsRREsNyGRIUp BYSRePBIvAgrafpunct i onal dyspepsia, Irritable bowel
syndrone (I1BS), constipation, dyspepsia, esophagitis, gastroesophageral

di sease, nausea, central nervous system di sease, Al zhei mer' s di sease,
cogni ti e di SBIGGQ'TIPOUE%@'sih%PharﬁI@E@EICﬁb' acweiablelsirjfgeismlmqﬁihsé@i@é, whayel A s

cardi ovag. cxniail uru% eart arrhythm a, diabetes or
apnea synﬁ%\ﬁrﬁe atl f the ound or the pharnaceutically
accept abl e salt, as neor of claims 1 to 6, and anot her

phar macol ogi cal |y actl ve agent 2. A pharfceutical conposition including

t he comppgréq, 5}5 eglaﬁ,mtg}grﬂg@,g‘gg{ohpal |y acceptable salt as clainmed in any one

of clai anot her phar macol ogi cal | active agent.
4 and A% a metﬁyl group; P 9 y 9

R*is a hydrogen atom; and
R® is a carboxy group or a tetrazolyl group.

8. The compound as claimed in claim 1, which is selected from:
1-{[4-({[{8,3-dimethyi-2-0x0-2,3-dihydro-1 H-indol-1-yi)carbonyllaminc}methyl)piperidin-1-yljmethyl}cyciobu
tanecarboxylic acid;

1-{[4-{{[{8-{luoro-3,3-dimethyi-2-0x0-2,3-dihydro-1 H-indol-1-yl)carbonyllamino}methyl)piperidin-1 -ylJmethyl
}eyclobutanecarboxylic acid; -
3-[4-{{[(6-Huoro-3,3-dimethyl-2-oxo-2,3-dihydro-1 H-indol-1-yl)carbonyllamino}methyl) piperidin-1-yl]-2,2-di
methylpropaneic 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 o 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,



71

3. The use of the compound or the pharmaceutically acceptable salt as claimed in any one of
daims 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, Initable bowel
syndrome (IBS), constipation, dyspepsia, esophagiils, gastroesophageral disease, nausea, central
nervous system diseasa, Alzheimer's disease, cognitive disorder, smesis, migraine, neurological disease,
pain, cardiovascular discrders, cardiac failure, heart arrhythmia, diabetes or apnea syndrome.

LA A combination of the compound or the pharmaceutically acceptable salt as claimed in any ons
of claims 1 to 8, and another pharmacologically active agent.

\2. A pharmaceutical composition including the compound or the pharmageutically acceptable salt
as claimed in any one of claims 1 to 6, and another pharmacologically active agent.



