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BENZI M DAZOLES WHI CH HAVE ACTIVITY AT M RECEPTCOR AND
THEIR USES | N MEDI CINE This invention relates to
woenel10zseirpounds, pharmaceutical conpositions PCT/EP2007/052638

Cont a| n| n e | % *‘}& DICINE
BENZ ZOLES %H%(g[ 16 psyﬂﬁT{iI%lsZ%eﬁ%éﬂ%@ D IR USES IN ME

Muscari ni c
acetyl chol i ne receptors are nenbers of the G protein
coupl ed receptor superfam |y which nediate the actions

Thl@fanehﬁornPéHtgé T@H@\}H E&Rpofes! Mllé?malzélﬂféaf Srisfiohd€ontaining them

& nerv em. Five nuscarinic

ang Bk g1 @ab%%yp@&aetw RN RVHR SOt o M. The
nmuscarinic ML receptor is predom nantly expressed in

Mutberinie aeétyigholiher texeptnsl dne ppembapust, thed tquetbini toumed receptor

su;?elrl%%n?Wl&ﬁﬁ%gla‘t@tﬁehgctBﬁE'o‘mﬁé }ﬁe@r‘o an&HRET LAy AAESn both the

’IIXU inic rece eF tra nervou L?f em b
?E@EPa‘PW ME, "BIay° a°'yEtFF‘c| A MU r‘?ﬁ?& p ave been
clohgdyr toddg i hei nyescprinic é@sﬁengotoorswn@mb/cﬁxpm%@ld Wi the cerebral
coréxgand inippotampus, NBRbsgh | US Malss eprebidnir the ghripBasee.g. exocrine
glafti€ acconpani ed by | oss of cholinergic neurons in the

asal forebrain. Furthernore, in animal nodels,

bl ockade or |esion of central cholinergic pathways
Musegrinia eceptops of tharmgntralgrervousesysteni, cspscialihbbh.i play @i @itical role in
meﬁ%ﬂh@‘hfyﬂi@ﬂbo Mfeaitcdiaimgl anigedsesrescitag adthaddbghltioe Whgairments,

(% &Igﬁé( }ngpg fsQ%g t %F@E&oh@'&b@ptqﬁrlrﬁsstoq cR[r.ﬁWe?‘@E nem%ns in the basal

?%{9'@ SHERAMRIE; érbc%ﬂ"(}@rmge@ rﬁ[ﬁ‘%ﬁ% i¥ '@é'ﬁﬂl ?fl 9%””3' Cho“”erg'c
patti@eys resultsintpnefoehd cognjtive wefigisve rise to side effects
resulting fromstinulation of peripheral muscarinic

rece tors incl udi di st yrbe |nte tin
onEEFRS el AerRhR Hase JafRY [ Ol PRabal pn the use of
aC%ﬂﬁh%'BEﬂP@ﬁPd”@Q'&ﬁeéf’sPr?\f%'lt t@@%d%@% eidpgenous acetylcholine.
Thede camh@iundn hae shesynoatiicdal @efsos symptopaic togratisydgating the clinic,

toélvé hse §|@@Se$fectt§er@§lﬁtlﬁd“ﬁoMtétlHLﬁéﬁoﬁfof %%Hﬁﬁ@rﬁlemﬁ%‘? RicQ%eceptors
mpt ons. However

mcaﬁw%‘ﬁ#v%ﬁipa%a%ﬁﬁwg' PRUELEN alboni st can cause

extrapyram dal side effects (EPS) in patients,
Thé nabpehhing hysomdsiainst tsahidopteeiy s kuggsstasthat excess dopaminergic
stimulation is responsible for the positive symptoms of the disease, hence the utility of
dopamine receptor antagonists to reduce psychotic symptoms. However, conventional
dopamine receptor antagonists can cause extrapyramidal side effects (EPS) in patients,
including tremor and tardive dyskinesias.

M, receptor agonists have been sought for the symptomatic treatment of cognitive decline.
More recently, a number of groups have shown that muscarinic receptor agonists display
an atypical antipsychotic-like profile in a range of pre-clinical paradigms. The muscarinic
agonist, xanomeline, reverses a number of dopamine driven behaviours, including
amphetamine induced locomotion in rats, apomorphine induced climbing in mice,
dopamine agonist driven turning in unilateral 6-OH-DA lesioned rats and amphetamine-
induced motor unrest in monkeys (without EPS liability). It also has been shown to inhibit
A10, but not A9, dopamine cell firing and conditioned avoidance and induces c-fos
expression in prefrontal cortex and nucleus accumbens, but not in striatum in rats. These
data are all suggestive of an atypical antipsychotic-like profile.
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ML receptor agoni sts have been sought for the

synptomatic treatnent of cognitive decline. Mre
WO e@envisyy a nunber of groups have shown that PCT/EP2007/052638

muscarini c receptor agonists display an atypica

anti psychotic-like profile in a range of pre-clinical
XapRipeltiediss alspieempbiodnita redusg GRYEOC RYARIRETS; Syieh as suspiciousness,
hallveinatisesaral drlundiars iofAlzeiras seatidnisv Bnwbedtathieoalagively non-selective
natuRChGE B&nﬁ‘m?ﬂg}i% 38 th EsERitihg peRMidraRhbiherdiE Side effects.

aponor phi ne i nduced clinbing in mce, dopam ne agoni st

driven turning in unilateral 6-OH DA | esioned rats and
CedaipH¥t eaerpler Aderiela aie kKoewufpe sxample i MkdyeB2Re e85, We have
noeR&iIndi zadoviel §rplip of torapamdb asidhess Ms heseptdragoniBisbi t Al0,

but not A9, dopam ne cell firing and conditioned

avoi danc nd._ i nduces c-fos expression i ref ront al
in §Yf% eRPesld e b6 RetimbRevBhe stbrdndu P R or a satt or
solyaie sherqdfese data are all suggestive of an atypica

anti psychotic-like profile.Xanoneline has al so been

shown to reduce psychotic synptongrRsuch as

suspi ci ousness, hal |l uci nations del usions in

Al zhei mer' s patients. However, rel atively

non-sel ective nature of the co nd gives rise to
dose-limting peripheral chol} gic side effects.
Certain ML receptor agonists known, for exanple in

PCT/ GB2006/ 003585. W Rr&ve now found a novel group of
conpounds which are M rtOj:@goni sts. In a first
aspect therefore, the invéntten provides a conpound of
formula (1) or a salt or sol Viate thereof: (1) wherein:
R6 is sel ected from hydrogef, cyano, hal ogen,
wh@giréal kyl , Cl-6al kyl substituted with one or nore

o fRSUgIkREtealiRINS hydrdgdradiihe Waloged! ¢, Lkyb @y chiralskiystituted with one

- I upst h [ r r . .

S RE RSB AR OO0l ER APt wir
AnerRiraotel HsFnR @Les ersalkpey, Sndeteatkery puiksiiucad wifh epe, or more
o6y atooet kyl , C3-6cycl oal kyl C 1-6al kyl and

. @Ts@@lé@f&yfroma(ﬁ%_a@(k/l‘fﬁa_aﬁ'élo%hk?ﬂ, 3L dkloalyRHPalRRIaRE C,calkynyl, any
Oaﬁ’&y‘l %P%}l/élé{all%yﬁl%‘?’otdpt tl)'léir?g oB%(onoarﬂf/3 SSBS’[ILMJ[ES bylo%%rérnr%oraet f?urro?ihe atoms;
and

¢ Qs hydrogen or C,salkyl.

The present invention also provides a compound of formula (la):

OR

wherein:
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and Qs hydrogen or Cl-6al kyl. The present invention
al so provides a conpound of formula (la): (la)
Wab@radiseR6 i s sel ected from hydrogen, hal ogenPCTEP2007/052638
al kyl, C al ky! substituted with one or nore fluorine
c;atons, Cs- cycloal kyl, Cs- cycloal kyl substituted with
R” neeletedndion hydiseemdainoss Cr-alkybabieally! sthstictadsyitk org or more
flusinbsttornsit @gscydlddikydn@; qycloakyd stbstbuted avitht @mesor Roresfluorine atoms,
C1-6§a¢rlco§‘(gtaﬁ€| oﬁ.g&m@ subﬁﬁtﬁ%lrj] ’Witﬁl%pel‘b}‘gr{rd?%\‘lﬁgrlyrbglag&?s; r
QY S Y
R &It e SR o TRoBRICE R Y A o
grogp HRE'g optienally isybsiijeied yith ope comogaflugfine aggms; and
Q iphpdrogereot Ccalkyly acceptabl e salt or sol vate thereof.
or ﬁ‘?hé’rﬁ%@e@t%ﬁ* Qccebté%lé@a{l}trﬁr"s@ivgﬁéltlﬁer_%Sf.erS to straight or

anched hydrocarbon chai ns containing the specified
nunber of carbon atons. For exanple, neans a strai ght
As gisedr berele dhel tRiyn “alwif aefeirsdo satralabbsar branehed! Aydreegrpon chains
corflainidg o spetifieamunibendpdebor Aomddeor bxdmpsle eC1atkyl hmearisedlstraight
or Br%P]cHH%{ QWI ’coﬁl'anﬁrig atﬂéﬂtqmﬁh? aph%gf 6’,' (farﬁb'rp%mél. 'Examples include,
n- ex?/I ... | sobut l[h;gpr_ogé . L ty g/rlld Y Li |
butjarg ng %'fWPpmsﬁvl, Syl NRIBAY KPR NREEY! 5@ YH AFqPyL) isopropyl,
t-butglfamds!, t-dinzeteylprapght or branched al koxy group
containing the specified nunber of carbon atons. For

i -1 |u ” i e F]
o AT S R0, P80 i Sy AREoun contanin
thecsRasind AAUTRE" EECARATe ST0HTS- » APk 5%9MPles Cusdteephs a straight or
brainpliddualeoxybgroumicentriningl atriédstd, and ateiobiokycarirhateys. Examples of

“al KX PEX Msedh&Bm3nclGee) bubPHieOnof 1infREd 1 rRétMoxy, ethoxy, propoxy, prop-2-

1- byl | - oxy, 2- hyl props 1-0x
oy ” BNV S e oRY 2 b B brp-1-Rev, Zeethyiprop-2-oxy,
PeHeXe?iexyIR® -t erm "cycl oal kyl " refers to a non-aromatic

hydr ocarbon ring containing the specified nunber of
As ©8EPREYeRL BBterr Oy RSP k&ferst8-a forcaBRlalY hydrB&dBorring containing
non-.i’;\ré)rrat LS .
the specified number of carbon atoms. For example, Csecycloalkyl means a non-aromatic
carbocyclic ring containing at least three, and at most six, ring carbon atoms. Examples
of “cycloalkyl” as used herein include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl.

As used herein, the term “alkynyl” refers to a linear or branched hydrocarbon group
containing one or more carbon-carbon triple bonds and the specified humber of carbon
atoms. For example, C,galkynyl means a linear or branched hydrocarbon group
containing one or more carbon-carbon triple bonds and at least two, and at most six,
carbon atoms. Examples of “alkynyl” as used herein include, but are not limited to, include
ethynyl, propynyl, butynyl, pentynyl and hexynyl.

As used herein, the term “halogen” (or the abbreviated form “halo”) refers to the elements
fluorine (which may be abbreviated to “fluoro” or “F”), chlorine (which may be abbreviated
to “chloro” or “CI’), bromine (which may be abbreviated to “bromo” or “Br’) and iodine
(which may be abbreviated to “iodo” or “I’). Examples of halogens are fluorine, chlorine
and bromine.

As used herein, the term “solvate” refers to a complex of variable stoichiometry formed by
a solute (in this invention, a compound of formula (1) or a salt thereof) and a solvent. Such
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carbocyclic ring containing at |east three, and at

nost six, ring carbon atons. Exanples of "cycl oal kyl"
wa@googaerdenerei n i nclude, but are not |imted tBCT/EP2007/052638

cycl opropyl, cycl obutyl, cyclopentyl and cyclohexyl

As used hereln the term "al ky " refers to a line
So'bﬁ?”t%f%mﬁw%p?ﬁ%?fdﬁ%WBW'OQ‘rrB%n%tdWPH?rﬁlVHHﬂ Ba&idngiGah F‘%“V'ty of the
solgtar bewangaed onsuitablel sohNentadimcladd water, spdwnbl, ethamohbed acétic acid.

Th& 861P&M L3k @ H%K bEUWatEPFIRhE soltA G KIEY be FRERSI B dsl IBRIrate.
or branched hydrocarbon group containing one or nore

carbon-carbon triple bonds and at |least two, and at
As wped herien, thexteprisuhisiivied” Efamploasbafitution withijle nagied sybgtituent or
substituents, mudtipledesgrbed ofagudstitation baing atowed unlesd oitlerwise stated. For
exeﬁﬁ;né{nbhlere Pr'ia% y1| ’2 @toymygubs%%mén% aag@enegﬁ%gtﬁhtedpﬁ’roup For
q % e tg'f ﬁr evi
exqfiin o o Bl POUE e B EEE O o AT (uRPERGToUpS: and
if Rialp dEadlspondretedittoay pewsbstituisd by1) 2, 8horof ifiwero groups. For
exdnidie, ok’ may bbe @Qbﬂ(?l\/gramrﬁ‘éuﬂsﬂtutéthpr fliorergrodps; and R® may be a C;.
6all@xg 4&8@?9 d Y3 Ror g'&!@\é' A& ahle, WGQH%/dbé)ng BSindilarly, if R

0 | ne | ate
s dproalky fiedBY prrsRamBIador G R, L TR B SRRStLHier by 1. 2,

3 ODﬂdlnomegrom ased MisraeCascyclbalkyl granp; i odayateesubstifitedsyt b 2, 3 or 4
fludto @%misedePfexﬁﬁfpleam Ma§itei £ 0, QaTRy rg‘f!’odmédﬂédtumd By SAlubicgroups;
iV r
oo 2 LSO, o SROAO 8,/ Rl i e, oy
Euﬁﬁbg 2fof the |nvent|on may not interfere W|th t he

bi ol ogi cal activity of the solute. Exanpl es of
In Sné &rabbBmsRl M‘Qﬁé TveRGdr) ¢e i9\8418¢ted mhhwua&)genehm@a@fh @ndikyl, C.
Gal@?%hg&t&%a%lthl gﬁe o?lrﬁ/oer{gtflu%§§g anbar}{s m@é?al{(@nekgall?ylsucronyl Ci.
Ga”f%b’eﬁ‘rﬁi,Ct@ﬁ‘oi(léﬁ'ﬁs't@lﬂ?s‘t"ﬂt e m@r@ff@pgnq 8lo81$bst i t uti on

with the naned substituent or substituents, nultiple

In SHROERSSHiIRENS WSS b\férl]bl on being all owed unl ess otherw se
stated. For exanple, there may be 1, 2, 3 or 4

substituents on a given substituted groﬁg For
In enaafPediment phthesinkeryieaup, is selagigd Fiems hyseganicyandyhalogen, Ca.
salldl, Gi.giky# slbstiuted grigpse, and drf thRe& flsorineCatodal, koxgycloalkyl, Ci.
calliMBnyl | & 65@&5 Qg%B§é‘€b§$lk$>#as%gstﬁMteawn% ons, o &tﬁrlelé‘?lﬁerme atoms.

groups. be a group substituted

3 fluoro groups and R6 may be a C -
In one embodiment, R°®is selected from hydrogen halogen, C,salkyl, Cq.3alkyl substituted

with one or more fluorine atoms, Cs4cycloalkyl, Cisalkylsulfonyl, Cqsalkoxy, and C;.
salkoxy substituted with one or more fluorine atoms.

In one embodiment, R® is selected from hydrogen, halogen, C;.salkyl, C1.salkyl substituted
with one or two fluorine atoms, Cs.4cycloalkyl, C,alkylsulfonyl, Cqsalkoxy, and Cqsalkoxy
substituted with one, two or three fluorine atoms.

In one embodiment of the invention, R® is selected from halogen, Cisalkyl, Ci.calkyl
substituted with one or more fluorine atoms, Csecycloalkyl, Csecycloalkyl substituted with
one or more fluorine atoms, Cisalkoxy and Cigalkoxy substituted with one or more
fluorine atoms.

In one embodiment of the invention, R® is selected from hydrogen, cyano, fluoro, bromo,
methyl, ethyl, methoxy, trifluoromethoxy, methylsulfonyl, trifluoromethyl and cyclopropyl.
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6al koxy group substituted by 3 fluoro groups. For
exanple, R6 may be CF3. Simlarly, if Ris a G
WO gal7ly1s6hr oup substituted by one or nore fl uoPGI/EP2007/052638
groups, it may be substituted by 1, 2, 3 or 4 fluoro
groups; and if Ris a C3-6cycloal kyl group, it may be
substituted by 1, 2, 3 or 4 fluoro groups. For
In exeaepibedinfRniay theeingenticou R° Ssilsstectedt fexin iyio, fechleoy, dromo, methyl,
ethglr, RYBBpyR AR YirilGor8mEBRE ¥hd RALEHMAHPUR SHPSE! EHbSSment of
h %VS tf Inu ¢0. grolu&s. TJr:or g})fan'pl e. R m% Fe té)FIS.or CH?Fm thox
% RSN e ibolfi RERT 01 IR HOe RIS, MR Y| SHPERY! methoxy.
triflueromelry age iiflupearnerien, Foy exsamts:|R™ igmettghl ky |
substituted with one or nore fluorine atons,

In & GRYSirRah KR is slested@ ki éHbekylF‘Eﬁ's_eqygoalk?i'bﬁ@(&ﬁg_e BbalkyIC, salkyl,

tituted th . A .
an YT EHORs SrauPC RiRG oPPN Uk UBRBGR dain e tvprt (ree uorine
atomgvention, R6 is selected from hydrogen, cyano,

hal ogen, G - al kyl, substituted with one, two or three
' = l.oal i = lsu d
n 5462%&%@@%%‘3‘33%%@?3&{0&8%% *’ocgg?y%@%ﬁfﬁg@f’éwa-sa'ky' and
Co4alkyaYh ARY aK¥nY . CYFIRalsHer i, BRINghoRtonars spistilied by @ge+wgmr three
fludripdradgres, hal ogen, G -3al kyl, G -3al kyl substituted
with one or nore fluorine atons, C3-4cycloal kyl, G

- 34l - ny .. @ - XV d g - . oX%Y:
n RIS o € SR O orgdhbons, ¢ o o on
emRRHBEN ENE PrIWNYls sel ected from hydrogen, hal ogen,

G -3alkyl, G -3alkyl substituted with one or two
In 4 fuiBE BBbEHIAERS of & MO¥RloRaRkKY Seledted %a.lnkw_s_amkrf 8RY L ccycloalkylCy.

) et 590 ey 808t SRRl SHAPLEL AP < ¥ ooy
substiipiat Vighongpr meredbicERe 89S om hal ogen, G - 6al kyl ,
C - 6al kyl substituted with one or nore fluorine atons,

In @3TRMEF! ARbdhentCIR 68Y SdiBALK Yo URSIHYE US®BH, Wby OR&pRipyl and

N NI D T BT Y

isopropylel ect ed from hydrogen, cyano, fluoro, brono,

In one embodiment of the invention, R is selected from Cisalkyl, Csecycloalkyl, Cs.
scycloalkylCsalkyl, any alkyl group being optionally substituted with one or more fluorine
atoms.

In one embodiment of the invention, R is selected from Cisalkyl, Csecycloalkyl, Cs.
scycloalkylC ealkyl and Cyalkynyl, any alkyl or cycloalkyl group being optionally
substituted by one, two or three fluorine atoms.

In a further embodiment, R is selected from methyl, ethyl, propyl, isopropyl, CFj,
cyclopropylmethyl, propynyl and cyclobutyl.

In an embodiment of the invention, Q is selected from hydrogen and Cy_alkyl. In a further
embodiment, Q is selected from hydrogen, methyl, ethyl and propyl. In one embodiment,
Q represents hydrogen or methyl. In one embodiment, Q is hydrogen.
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met hyl , ethyl, nmethoxy, trifluoronethoxy,
nmet hyl sul fonyl, trifluoronethyl and cycl opropyl.In one
weewodiisent of the invention, R6 is sel ected fPCHEP2007/052638
quoro chloro, brono, nethyl, ethyl, isopropyl,
hoxy, trifluoronethoxy and trlfluororrethyl In .
In"fqnet (eaPodintsti Kientsalf OF HOIValR eflt itih, corepqued s gf eféfr@‘f‘ia () is a
phdrmacedtithily acceptablrsalinetsbiviate. dhlopk, ermtmdpnemyﬂwe imeehtiaxgrovides a

corﬁﬁd)t]cnldtﬂ? rfd?ﬂﬁté"'@)xbfr é‘Bﬁaﬁﬂchbﬁ!ﬁﬂ)PH@éelﬁVéb{e & or%&ﬁlﬁfé' tﬁere85

iIs methyl. Inone enbod |rrent IS selected f rom -
al kg C3 6cycl oal kyl , and - cycl oal kyl G - al
It wify %Iwre%te‘é)ﬁbﬁtofﬂrkwe an dU%d'%? ni§e ofAl oﬁfarfCPrgﬁma |) should be

phartaséuticateacdeptabire, Sditableayaltt Miletse épbpmntm@trwsermlled im the art and
inclR& f@r@gmp"@r‘ﬂbno Rl bsa%|ce.%:it§‘?olrﬁ1re9% Ly Iamds & %4 hydrochlorlc
hycggtg/'ogf(q(yl S%Hf’(]y%ycﬁzﬁgl kyelullf@mguppg%qpﬁgn% %ﬁ%\'cg- oé’phorlc or

metaphesphalic @didogndwéh ofgenicorcidshseeh 8$ t@@tﬁrmeecstl@r’f@fluorwcetlc, citric,
maﬁ@&a(ﬂlﬁbfmdiafﬂ'enlbenz&cl, forfat;, Pepiony Iglycbir, @R@oﬁlﬁbmdlerﬁ?lﬁbccnﬁ?c (18)-

§cg}% ﬁ&%%ﬂ%{ (?S%Pﬁ 1%r‘3%tﬂﬂ%mﬁphoﬁc sth‘i)cﬂ?(J‘ylngjl@ Yentisic,

|soplpgtmlc‘® sacq sz r% » 6 FRICH %%ﬂ@ a%rlw{ﬂ ngrin.@nlllc salicylic,
phexlylagktio manyielio anikdydniqyipemeia).f methe Resibeic aetpargsialionic, pantothenic,
steBfi® USIfirfR), NdginiBl Ig@raaiulrohuéldmt hitylgURShivd tdn %ﬂlpﬂb’ n@Phalene-1,5-
dls{g FH&“: nr?qgﬂfh%e 4 ?d?surpw'oh Feﬁe%géﬂlﬂﬁﬁt 2 (lj:a t%lu%ﬁ!a&ﬁfbﬁlg acids.
Othey dPBFBRYRRwE ?ﬁ}'v dcpepiehle ahbsdr ﬁéﬁ'@tesmag beeiseds fyy example in
thef isolatione tafiydompeuhgs of goropyd (Brehd sopireuded Withioriee scope of this
mvSrﬁImd"mérEo nouhf€ IOL m%%‘éééh'ﬂmvaﬂt'l& r|$|§§l 86t thel fbf(?moﬁthelr free base
o]
or JiYness o'ag%e.cﬁép%ﬁﬁﬁ S5 1 (S Bttt ety i, WinerGocnionce,
mo%fpgn@tp@ém%@trgjy@,rﬁgcetﬁw $He enbodi ment of the
invention, Ris selected fromG -6al kyl,

Ce@in%Xl@é %\and(dnds% for@rﬁﬂ'éér ?Aa@?bﬁ% ac@%dﬁ%ion%ﬂs with less than one
oraer i cauiidn Rl flipile D' Bng o iR PRup R of  acid. he

pregegnvention includes W|th|n its scope all possible stoichiometric and non-
stoichiometric forms thereof.

It will be appreciated that compounds of formula (I) can exist in cis or trans isomeric forms
(the OR group on the cyclohexane ring in relation to the piperidine substituent).

Cis form:

It will be appreciated that the trans form may be drawn in the following different ways,
although both represent the same isomeric form:
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In a further enbodinent, Ris selected from nethyl,

et hyl, propyl, isopropyl, CF3, cycl opropyl nethyl,
wW@e@pAtensbs and cycl obutyl. I n an enbodi nent of PBEEEP2007/052638

invention, Qis selected fromhydrogen and G - 3al kyl .

In a further egbodinent, Qis selected §gom hydrogen,

nmet hyl , ethyl _dand propyl. In one enbodifrent, Q
represents ogen or nethyl. In on podi nent, Qis
hydr ogen. I n wae€ enbodi ment the salt oxsolvate of the

conpoundo &nmula (1) is a pharmageytd cal ly
accept abl t or solvate. In one ¢ di nent, the
i nveation OVI des a corrpoung of fopmula (1), or a
phar mge | ggglly accept abl e sa %gglvate t her eof .
It wl Naﬁbre0|ated that fo medi ci ne the
salts of fwrrmula (1) should be phartaceutically

acceptable. Suitable salts vvi Il be apparent to those
S oA d e ) Ak o 2Bl GBB0g3 whfin ne scope
of the dresent Bivertionhyldegseraensdnayshe sepdrated ginefiom thewathertiycthe usual
mefHoas W &yi rhethbys deiaded tor thdesahplel conipourieé dplbas pReY given isomer

ma Célgo b@rgtjort%% r&@r‘%bg é?:?f'cdér’ a%}r‘ﬁrﬂ lﬁé styﬁ h‘é@l@' C'*I'he invention also

tic pacetic, ac ic
ex? [Pigny %W?S”(‘c Orpg AR EniX Brreﬁﬁhedﬁ‘?c gl ycolic,

gl uconic, maleic, succinic, (19)- _

In cgne)em@onrﬁamhm@mh@bomszqf férh¥)a (I)rarellme agvpheps.sul phoni c,
i sothionic, mucic, gentisic, isonicotinic, saccharic,
gl ucuroni c, fur0|c gl utam ¢, ascorbic, anthranlllc

In %th%ymbed'”gﬂ%ﬁw 5eapoynds of frreufadl) aé?rﬁ’érﬁ%“?rﬁarmu c),
nmet hanesul f oni ¢, et hanesul fonic, pantothenic, stearic,

Mixgure§ ioNbisl &nd ﬁ‘ér@ '&bﬁlf)o&ﬂisaﬁ éﬁrﬁ;ﬁb@d@ﬂdwﬂfcﬁ'tﬁélblfs%w conformation
ha eoﬁ%t%égl{{rggt% rﬁlﬁggtﬁg r}ere% asdslh%\li\ll Ry

nap onlc benzenegﬁlfonlc and
p- t ol uenesul foni c, aC|ds Qt her non- pharnaceutlcally
acceptabl e salf’s e.g. oxal ates, may be {8ed, for
exanple int i sol ation of conpound fornula (1)
and are inclydéed within the scope of S invention.
The conpounds cof the present inventighamy be in the
formof their) free base or pharmaceutixal |y acceptabl e
yetf’, particularly the nondhydrochl oride,
monot ri fl uor o8 Nsalts. Certain of
r%@of formula (1) orm@ci d addition
th1 ess than one N

Compounds according to the invention include those specifically exemplified in the
Examples section and named hereinafter including, without limitation:-
cis-6-Methyl-1-[1-(cis-4-methoxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2 H-benzimidazol-2-
one
trans-6-Methyl-1-[1-(cis-4-methoxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-benzimidazol-
2-one
1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2H-benzimidazol-2-
one

1-{1-[cis-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2 H-benzimidazol-2-
one

6-Methyl-1-{1-[cis-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2 H-benzimidazol-2-
one
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(for exanple, 0.5 equivalent of a dibasic acid) or one
or nore equivalents of an acid. The present invention
WO p@aesss Wit hin its scope all possibl e stoi chP@OIEP200T052638
and nonstoichionetric forns thereof. It wll be
appreci ated that conpounds of fo can exis

6-Mataydriltirams+{RRepracyeangsy ﬁ@emnwg@pd'@mr@ﬂé/ Senzimidazol-

2-oogcl ohexane ring in relation to the piperidine

6- hﬁé{iﬁgﬁhtﬁ L{?rQF1§ 4- [@-rﬁeﬁglémyl)éiy]d@ﬁclohe% @-B%ﬁ&%hﬁ j-ed. dn'%‘ro 2H-

r drawn i n | owi hg dlf er ent
be%’?@azg{}? gh both represent the sams i soner

6-Med y‘nﬁ{ﬁe[Clﬁﬁdﬂ@ihdb%r(met@wﬁ@f)quqh%ylhﬁ@'Fter'awy& 1aﬁﬂhydr0 -2H-
bemdinidar@-afe t hese are included wthin the scope of the
6- wtﬁﬁqn% [erNse'i"}ﬂé? I 4Th%tﬂﬁc9&?cz§ ﬁ@)c({l]nﬁplﬁgrmﬂﬁﬂ}t ?g éﬂ%ro 2H-

b gz t he usual by neth
ef&é?'&?? ' '?rBar the exanpl e conpounds bel ow. %dg ven

6-Metlytdr(1riaks-4al( Sonetieylating ke el prexyli-d raiepsicliyi)f ydro-2H-
ber&wﬂa”@duz-@]esynt hesis. The |nvent| on al so extends to

or Qﬁ% 'i\%'t?{h'e off %r’@kaﬂﬂ)ﬂa ;ﬂywo%ﬁlo H@ %ﬁ)fthe tlrlﬂu&regcetate salt or

theS e conmpou or mu are trans
&8k §a In anot her enbodi ment, the conpounds of
forrrula(l) are cis isomers. Mxtures of cis- and

In driecdétibodHABROthetit 0Ph doRipRAkd dsted BV 6l pH¥EMEESUtIESIB Beceptable
salf onformati on have not been determ ned, are drawn

erein as shown bel ow. Conpounds accord| ng to the
i nvention include those specifically exenplified in
Exarhele&xbiip Ipessestioveionamdudesmed her ei nafter i ncl udi ng,

1. VM tB@YE111-[Bid- 25 eMbxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-benzimidazol-2-
- 6lyl\/|9t[ h% 1-[1- (Xg/é 4- m)gg gx%/cycy(])hexylg 4- pi peri di

2 ”%Mﬁ&wtai%?t'fﬁ'}np%rg[etm/ccwgﬁﬁéév@mwweylbhasanyprmzmbg@zlrmdazol—
d-ond -1 , 3-di hydro-2/-/-benzi m dazol - 2-one 1-{1

3. -1 1[[%153- étﬁ&f&@ F;_fdér?e&gi] Qgﬁ@@fid]né/ﬁ BRI s hirS2aEt hy
benngldazoI1 benzim dazo one

4. 1-{1-[cis-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2H-benzimidazol-
2-one

5. 6-Methyl-1-{1-[cis-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

6. 6-Methyl-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

7. 6-Methyl-1-(1-{trans-4-[(1-methylethyl)oxy]cyclohexyl}-4-piperidinyl)-1,3-dihydro-2H-
benzimidazol-2-one

8. 6-Methyl-1-{1-[cis-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

9. 6-Methyl-1-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

10. 6-Methyl-1-(1-{cis-4-[(1-methylethyl)oxy]cyclohexyl}-4-piperidinyl)-1,3-dihydro-2H-
benzimidazol-2-one

11. cis -(1-[4-(Ethoxyl)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-benzimidazol-2-one

12. trans 1-(1-[4-(Ethoxyl)cyclohexyl]-4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-one

13. 1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-fluoro-1,3-dihydro-2H-
benzimidazol-2-one
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1-{1
- [ f:/ s-4- (Et hyl oxy) cycl ohexyl ] - 4- pi peri di nyl } - 6- et hyl -
W@ 200340156y dr o- 2H- benzi m dazol - 2- one 6- Met hyl - BCF/ER2007/052638
[c/s 4 (propyloxy)cyclohexyl] 4- plperldlnyl} 1
e m dazol - 2-
14 BIOATS L o PP For BHOS YT maers e iy -2
,b@ndintigahob2-®he/ - benzi m dazol - 2-one
15.6r: Ne[ugyd céhﬁax;ééyb@ﬂéxxg -4 blﬁe%ﬁﬁ}&lé %ﬁudrmmysm e.h%%lz}H-
é) Il bn ydro-2/-/- benzi m dazol - 2- one
16._Grihmly {hH(aﬂéﬁdﬁ[wayEy@PWquIp&ttdmyﬁér$ -gihygnoy2H-benzimidazol-
,Bertd hydr o- 2Hbenzi m dazol - 2-one 6-Methyl-1 -{1

17. dé?(ﬂ&]ﬁoﬂyl 1n{e [triilllvsoxy C{/I8>|<y3%yec)l(o§1ei(yl]44 B:pgg(rjlnyl 1 ,3- (ilhydro -2H
b?”ﬁ' PBenzi m dazol - 2-one .

18.6- {\TE[f"ﬁ9$'4 iE@YWE)PSSCMhG[XQ H-4 rinatigne oy asiroy-d 1otibydrp2H4
Hehpiatidakon®dohel , 3-di hydro-2/-/- benzi m dazol - 2- one or

19. 3%55? ({){-mE{)Etﬁcng@Elﬁhémraﬁ Fenc; i u}o%ﬁﬁ%w%n{elﬂgy oxyI-1,3-dihydro-2H-

al't acet at
ISP AR P20 1°”eln one enbodi ment, the salt of a
20.demsddi e 4+(Ethowy)cydichexyl]-4- paapqmlldmwﬁﬁe[édﬂLioxahetjnylétwbmSaﬁlh;eiro-zH-
Shkimidaganploge of the present invention includes:

21.% ME@K}H L%g{-t]rﬁ‘lgﬁ oific HiolFd, ARKUEY - BRRNAbYIT- 4 2R Qi—/”yi ]

enzi
eRBITIJAZOTZOR€ ( f r ans- 4- net hoxycycl ohexyl ) - 4- pi peri di ny

22. |1]- 1Y cisA-[ChsiclropRidethy Naividyd b exyl}-2pipaediByl)-6-rfethyl-1,3-dihydro-2H-
Hehtipti®ar-2BhBY! oxy) cycl ohexyl ] - 4- pi peri di nyl } - 6- met hy

23. 1-(]1 -{‘tr%ng4q%6jycpopr H?%]e%hmo?(%gclohexyl?ﬂ -piperidinyl)-6-methyl-1,3-dihydro-
2H-benzimidazol-2-one

24. trans-6-Methyl-1-[1-(4-cyclopropyloxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2 H-
benzimidazol-2-one

25. cis -1-(1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-one

26. trans-1-(1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-one

27. 6-Bromo-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

28. 6-Ethyl-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

29. 6-Cyclopropyl-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

30. cis-1-{1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl}-6-[(trifluoromethyl)oxy]-1,3-dihydro-
2H-benzimidazol-2-one

31. trans-1-{1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl}-6-[(trifluoromethyljoxy]-1,3-dihydro-
2H-benzimidazol-2-one

32. 1-{1-[cis-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2H-
benzimidazol-2-one

33. 1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2H-
benzimidazol-2-one

34. 6-Methyl-1-{1-[cis-1-methyl-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

35. 6-Methyl-1-{1-[trans-1-methyl-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
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4. 1-{1

-[ ¢/ s-4-( Et hyl oxy) cycl ohexyl ] - 4-pi peri di nyl }-6-net hyl -
WAa2003A0lisky dr o- 2H benzi m dazol - 2-one 5. 6- Met hWT/EPZ—O{)’A[052638

[c/s 4- (propyloxy)cyclohexyl] 4- plperldlnyl}

0- 2Hbenzi Y
%6. t’[@ﬁe%'éewylcbEbﬁWtByJ;Ayer%%ﬁésdquxya 4pc? ety ]n1y:|s hydro-2-
Jbendintigaob2-dkhkenzi m dazol - 2-one 7. 6-Methyl-1 -(1

37. 3{-{1"—[%%3- Eﬁw%loxy)cyclohex%l] -4- plperldlnyl} -2-0X0-2,3- dlhydro 1H-benzimidazole-
%rg @i oxy] cycl ohexyl '} - 4-pi peri dinyl)-
Gl - 2Hbenzi ni dazol - 2-one 8. 6- Met hyl -1 -{1
38. q{ﬁl/-[g'aq_s- (Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-2-oxo-2, 3-dihydro-1H-
-bratimid azétel Sreaddphioiie ) cycl ohexyl ] - 4-pi peridinyl }-1

39. 13?%:13%9&‘%5%%%%&&&%&% “pigerRNS- rﬁatt’%ﬁémﬁshyl% 3ldhydro-2H-

F'Hﬂ'/(?azi‘?l %r?ﬂ?h | oxy) cycl ohexyl | - 4- pi peridinyl }-1
40. @,Mgtmy&{b piapy ek 2dexy)eyc h@xﬂ]@fplperldlnyl} 1,3- d|hydro -2H-
ﬁ)eNEhhydzoILQ-(oihe{ ¢/ s-4-[(1-methyl et hyl ) oxy] cycl ohexyl }-4

I [ 2
PRI O T >
N benzi m dazol - 2-one 12. trans
42.1-{11ltrpas- GEEMWV))EMWQW?XVJH dopiperidinhiling-fliyore-1,3-dihydro-2H-
b3ndintiyatop2-dhke benzi m dazol - 2-one 13. 1-{1

434 P‘-lh%sf {4T &;EEQM' rﬂ%ﬁﬁ%l @%Hﬁ&%})&yc&h@kﬁﬂ oeRYihg13-@ L ditro-2H-

azol™
g’eéFH%a i PPt r ans- 4- $eth yl oxy) cycl ohexyl ] - IE) per i di
44y hlomo-1-g1-Hramgdrvetyl-4-(melEeKNEYRensky b4 wireridmyl-1.3 dihydro-2H-
-HeotisridazpERdoyik 0xy) cycl ohexyl ] - 4-pi peridinyl }-6-(triflu
45Q¥ |612;9 N=(3- [tr§7sd1 méﬂmlzt%#l%ﬁﬂ?dx c9|élér94xy|]21 ﬁﬁ@ndlr@i} 1,3- dlhydro-
= gﬁl’am ailtz[orans -(ethyl oxy)cycl oh exy pi'perid
65\/ - SN gdqro 2/ -1 -benzi m dazol - 2-
46.6- Efpiienpy 61&9/1[ sl gtnranys: 1zm%tev'ﬁxﬂ'%@w'bf}zﬂlrtﬁﬁ'éwl}ﬂ Ydigydro-2H-
penkidiigdazo}l-2-bne 3- di hydr o- 2/ -/ -
47. 6-Chloro-1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
and salts and solvates thereof, for example the hydrochloride salt, the trifluoroacetate salt
or the formate salt.

It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of formula (1), which may be made prior to a final deprotection stage, may not
possess pharmacological activity as such, but may, in certain instances, be administered
orally or parenterally and thereafter metabolised in the body to form compounds of the
invention which are pharmacologically active. Such derivatives may therefore be
described as “prodrugs”. Further, certain compounds of the invention may act as
prodrugs of other compounds of the invention. All protected derivatives and prodrugs of
compounds of the invention are included within the scope of the invention. Examples of
suitable protecting groups for the compounds of the present invention are described in
Drugs of Today, Volume 19, Number 9, 1983, pp 499 — 538 and in Topics in Chemistry,
Chapter 31, pp 306 — 316 and in “Design of Prodrugs” by H. Bundgaard, Elsevier, 1985,
Chapter 1 (the disclosures in which documents are incorporated herein by reference). It
will further be appreciated by those skilled in the art, that certain moieties, known to those
skilled in the art as “pro-moieties”, for example as described by H. Bundgaard in “Design
of Prodrugs” (the disclosure in which document is incorporated herein by reference) may
be placed on appropriate functionalities when such functionalities are present within

10



10

15

20

25

30

35

benzi m dazol - 2-one 18. 1-{1
-[frans-4- (Et hyl oxy)cycl ohexyl]-4-piperidinyl}-6-(neth
W@ @A) 7585 , 3- di hydr o- 2Hbenzi m dazol - 2-one 19. PET/£P2007/052638
(Et hoxy cycl ohexyl
pepdi nyl J-d-t~rifl uoromet hyl Joxyl - |
com@)ol,mdﬁy)(jlﬂap\ iyentigneSyiahle predrdgsfop gompounds of the invention include :

estersarmsiionfite dte(skt remxiyestars,l phesphbie- 4stpispaniraliasidrs,- sulfate esters,
sulfdxfdleslo%ﬁf@sh)’da}@fﬁféted aZo-8bMyslings 2 iPaesptamigaz odlycodideBE ethers,

ac‘ﬁ?%angk%@uoromet hoxycycl ohexyl ) - 4- pi peridinyl]-1

, 3-di hydr o- 2Hbenzi m dazol - 2-one 22. 1-(1
In a{ durthes - agpegc| bpr tygntiast Rydvidesy pc genashlerydcesst- (N1pefel direparing
cort;ydzL)rrdﬁﬂﬂﬁirﬂhMla () in @hidh Ity dHowRith process eaagises2- one 23.

ans- 4- | opropyl met hyl ) oxy] cycl ohexyl } - 4- pi peri
CO%'H@P)CO%‘PRQ %fcf ul U hydro-",2/ -1 - benzi ni dazol - 2- one
24.

N
frans-6- Met hyl -1-[ 1- (4-cycl @pyl oxycycl ohexyl)-4-pip
eridinyl]-1 ,3-dihydrg@-2/-/ nzi m dazol - 2- one 25.

cis-l-(l-[4-(Proponx Ig:xyl] 4-piperidinyl)-1
, 3-di hydr o- 2H benzi ni da offe 26. frans-1
- ("M -(Propyl oxyJcycl ohexyOr-pi peri dithyl J- |
. S-di hydr o"H benzi m dazol ~-one 27. 6-Bronp-1 -{1
.- [frans ) cycl ohexyl ] -4-piperidinyl}-1
with % CBMF?&?H'P%Sf%r%‘ELﬁ%ﬁm/dazol - o3 One 28.
6- Et hyl -1-{1-[frans-4-(propyl oxy)cycl ohexyl]-4-piperid
inyl}-1 ,3-di hydro-2/-/-/ benzi m dazol - 2- one 29.
6- Cycl opropyl - 1- {1- [ frans=4- (propyl oxy) cycl ohexyl ]-4-p
i peridinyl}-1,3-dihydrog2/-/- bepzi m dazol - 2-one 30.
N
Whare;({ IIRA]JSI(%gFJJ%Eﬁéﬁ‘]g%a%wﬂglexd%gn%q F?Ir(%egr{oup cgnvertlble to R®, and R’ is a

group R as previously defined, or a group convertlble to R.

The reaction is carried out under conditions suitable for reductive alkylation. The
reductive alkylation reaction is typically carried out using sodium triacetoxyborohydride in
dichloroethane, optionally in the presence of triethylamine, and optionally in the presence
of titanium tetraisopropoxide. Alternatively sodium cyanoborohydride can be used as the
reducing reagent in solvents such as methanol or ethanol, or the reductive alkylation can
be effected under catalytic hydrogenation conditions using a palladium catalyst. In a
further variation, the compounds (II} and (lll} can be condensed under dehydrating
conditions e.g. molecular sieves or magnesium sulfate, and the resultant imine or
enamine reduced using for example sodium borohydride or by catalytic hydrogenation.

This reaction can generate a mixture of cis and trans isomers which can be separated by
chromatography or crystallisation.

A modification of general process (A1) is required where Q is C4¢ alkyl. Thus, in general
process (A2), a compound of formula (Il) can be reacted with a compound of formula (lIl)
in the presence of a source of cyanide, e.g. acetone cyanohydrin, to form the cyano
intermediate (XXXX) which can be reacted with an alkyl Grignard reagent QMgX to form
compounds of formula (I} in which Q is C4 alkyl.

11
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2/ -/-benzi m dazol - 2-one 3 1.
frans-1-{1-[4-(Propyl oxy)cycl ohexyl ] -4-pi peridinyl}-6-
W@ ¢aoritéiseor omet hyl ) oxy] -1 , 3-di hydr o- PCT/EP2007/052638
2/ -/ -benzi m dazol - 2- one 32.
MALM-M(Ethyl oxyd-i - et hyl gyel ohexyl | ~-pi peri di nyl J-e-
nmet hyl -1 . S-di hydr o®Hbenzih dazol - 2-one 33.
1-{1-[frans-4-(ethyl oxy) t hyl cycl ohexyl ] - 4- pi peri d
inyl}-6-nmethyl-1 ,3-dihy -2/-/- benzi m dazol - 2- one
4

34. N
6- Met hyl - 1{1[c/s 1n§gyl-4(propylo )cycl ohexyl]-4
e

-piperidinyl}-1 _¢3-dih 0-2/-/- benzi zol - 2- one
35. 6-Met hyl - ﬁ ns-1
- et hyl -4-(propy| 0 Ohexyl ]-4-piperidinyl}-1

, 3-di hydr o- 2Hbenzi m dazbl - 2- one36.
frans- 6- Met hyl - 1-] 1- (1 et hyl - 4- pr opoxycycl ohexyl ) - 4- pi
peridinyl]-1",3-di hydr6~2/-/- benzi ni dazol - 2- one 37.
3-{1
whefefnr Rhss 4-gtdziphR! ax plevipakigefyéd, of apirpes coiveytile & RX@na R’ is a

| rBeRId [ ¢.&
groué‘@éf?%&%g%lx'd’eﬁ% og‘)a(\y : (?n%]tvﬁr;ﬁ%ytg%o t% [(Sy(||:1] ﬁl%/élaggr)l( bromo
or 'PﬂéPfk OBy 0- 2, 3- di hydr o- 1Hbenzi mi dazol e-

5- carbonltrlle 39. 1-{1
This [ré4cains cén gEhériteox Wixawre! aritexard trahsibpaeisditioh ¢arbbé s@bdrated by

Chréh%y\/@gaﬂwl&cpyftaﬂsc &ydro 2Hbenzi m dazol - 2-one 40.

S-4-(2-propyn-1

-yl oxy) cycl ohexyl ] -4-piperidinyl}-1
In a Bridehgehest, 2Hbierentiondux\ddes 2 gerrsalpracess{Refohpreparing compounds
of fofriﬁurléll(lfwﬁ'rcﬁ%TMe@@)éﬁméris_es: o

-yl oxy) cycl ohexyl ] - 4-pi peridinyl}-1

- di hydr o- 2Hbenzi m dazol - 2-one 42.

Co%m?anPFﬁﬁgmh°WEﬁﬁy?Qy )-1- ggthylcyclohexyl]-4-piperid

inyl}-6-fluoro-1 , dlhydrE§]/ / - benzi m dazol - 2- one

Q

R UNH
NH (V)
with a compound of formula (V)

)

wherein R® is a group R°® as previously defined, or a group convertible to R®, R’ is a group
R as previously defined, or a group convertible to R, Q is as previously defined, and X and
Y both represent leaving groups. X and Y can be the same or different and examples are
Cl, PhO, EtO, imidazole. When X and Y are both Cl, i.e. phosgene, this reagent can be
generated in situ e.g. from diphosgene or triphosgene.

The above reaction is carried out using standard methodology e.g. reacting the diamine
(IV) with the reagent (V) in an inert solvent for example dichloromethane or toluene,

12
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43. 6-Fluoro-1 -{1 -[frans-1

- met hyl - 4- (nmet hyl oxy) cycl ohexyl ] -4-pi peridinyl}-1
WQ 200di16mpes o- 2Hbenzi m dazol - 2-one 44. 6- Chl or oPAT/EP07/052638

-[frans-1

- met hyl - 4- (nmet hyl oxy) cycl ohexyl ] - 4-pi peridinyl}-1
opt!ogaw ﬁyt@p@rg%ﬁﬂf,ﬁ o$uchasytfathylamine or potassium carbonate, and
opt®n@lEt Wigh beatingl- { 1- [ f rans- 1- met hyl - 4- (net hyl oxy) cycl ohe

xyl]-4-piperidinyl}-1,3-di hydro-

-/ -benzi m dazol - 2- on : . :

t Wé{ RERRIFERYS ?'la-%{cﬁ?ﬂ‘[pf’?%‘ﬁssﬁ?rﬁé%w)o%“) beRPYR LT IFEF Seaers. or @
mng;qu]e_qf_ isprerst dilfn@qcpsqary,gs@qa}ﬁ@mnoofzpurp-c:s and trans isomers after the
reaoterzwith (142ah b2-aehievdd by chromatography or crystallisation.

6- Chl oro- 1-{1-[frans-4-(ethyl oxy)-1- et hyl cycl ohexyl ] -

4-piperidipyl}t-1  3-di hydro-2/-/- benzin.dazol - 2-.one
in S iBBE ety B GO S 89nersl POMRR 1 B prparing Compounds
of fatrala fhwbichdeocess comprigest r i f | uor oacetate salt or the
formate salt. It will be appreciated by those skilled

treécheH‘@f aﬁéémécﬁ@ﬁ f r@aj(alrtygr otected derivatives of

compounds o ormu . which may. _begrade prior to a
final deprotection stage, may not §sess

phar macol ogi cal a&iN vZas S but may, in certain
i nstances, be adm ni @ %r | 1 yQr parenterally and
thereafter metabolised il the Body to form conpounds

of the invention which are pharnacol Od\I/I)C{:ﬂ ly active.
Such derivatives may therefore be described as ,
with prpatladigsor cBppdrivatalyst @it &6 affexd ap intresisoleduldrivgclisation; wherein R®

is & Y&UM Rg%srﬂ?%vié‘@h{ ASIMIO Y U0§roh @hh&tibieoBPRUNESs &f group R as
t he AN gntl on._ All prot em)r:d dgrév.at I ves an p‘{??dr‘fﬁ%d 7
pre&é_P“EéSrF;e'[}%%soro? IHE FIVEIPISOIR Br & 1P UIGEGUSY (98T Ted s @
leayipg GEOURFSUCRA @S ibFRfadtioden chipsaefdlitale.of suitabl e
protecting groups for the conmpounds of the present

Thé eyrﬁgétioﬂr}e%t%n%‘éﬁ ‘B(eic?:?r%di duit géiH &Fie@%@l BYHadPh YPBophRr reagents
Nunmber 9, 1983 499 .93 I,,n_Topi.cs
as gtibed e e BUACS, 2005 g8 S Pl b, G5fr JACS.
2003, ddfuf21.)boy H. Bundgaard, Elsevier, 1985, Chapter 1
(the disclosures in which docunents are incorporated

It \/\)ﬂ%@gﬁbrgé’ia{eﬂftﬁét%eﬁﬁbundst of formula (VI) can be pure cis or trans isomers, or a

mixture of isomers. If necessary, separation of pure cis and frans isomers after the
intramolecular cyclisation can be achieved by chromatography or crystallisation.

In a further aspect, the invention provides a general process (D) for preparing compounds
of formula (I) which process comprises:

coupling a compound of formula (VIII)
e
NH,

(Vi)

with a compound of formula (IX)

13



10

15

20

25

30

will further be appreciated by those skilled in the

art, that certain noieties, known to those skilled in
WO b@7a01568as " pro-noi eti es”, for exanpl e as deskCT/BRWOTY52638

H. Bundgaard in "Design of Prodrugs" (the disclosure

i n which docunment is incorpggated herein by reference)

may be pl aced on appropri functionalities when such

functionalities are pres wi t hi nconpounds of the

i nvention. Suitable prodr for conpounds of the

i nvention include : est , carbomate esters,

hem - esters, phosphate @st?rs, nitro esters, sulfate

esters, sul foxides, am rbamat es, azo-conpounds,

phosphani des, gl ycosi deQ, ethers, acetals and ketals.

In a further aspect, the invention provides a genera

thFeﬂFIQSE égb thG\% d?%\ﬁ&%r a)cé‘&m‘éﬁr“@roéj Ep %mfe‘?tr \PRY IR is a group
f

I'n wWhic ess Co S coup s

R asditp H%‘ﬁ?@f inedr phA %rOPBIC)’”V‘W'Q‘ﬁ %A"c ﬁ%@ﬁHEPV&“S'Iﬁ/&%Hﬁ‘Fda and R™is
aC%bBWYHMh@Weln R6 is a group R6 as previously defined,

or agroup convertible to R6, and R is a group R as

Th@ 8|¥4e91l§§ éﬁ Q?J b}?&‘ﬁgﬁloﬂrr{agct%hg%gn %%Epa{f‘ﬂ' éd guteundgr E—facﬁ&? conditions

sinflgEadhp3reTesckbechT B9 "teﬂq%@rerfeumﬁna)%g%sm%q%%ﬁe eg US 3161645)
(for esartiplerhdaging yrpiacahéry solveni eachoas xykenep fallogedirpy reduction of the

pipERdiRE BE WY BER PHYSY foel@xérﬂpl@lIcatahﬁ.&Q%rlaa@ﬁat.oﬂ%bpaamlahwm & Raney
nickd]€ Presence of triethylamne,” and optionally in the

presence of titaniumtetrai sopropoxide. Alternatively
sodi um cyanobor ohydri de can be used as the reducing
It wilblae apyire ciates dhatentmposnashofdsrnutd (Pdnan e pet learwltraneisomers, or a

mixdth}e 6fe|§H§|E%svelfaﬁé@éls§ér Og%d(;aﬁﬁlo:ﬁle%fﬁéfr‘é%@%nklnﬁﬁs |somers after the
gl Syitoh iR Bt heted By FhRMaiEolE: o shRtA Rl

and (I11) can be condensed under dehydrating
In & funitet aspest, eheginventloaquibvidessa garesalqprocmg iESfod prepatih@teémpounds

oﬂ%ﬁﬂ“thW@ ﬁ%ﬁ&ﬁ@%cb R&Or enam ne reduced using for

exanpl i'um bor ohydride or by catalytic
hydrogenation. This reaction can generate a m xture of

reaglien efradcampayedios tamapka (Whi ch can be separated by
chromat ography or crystalli 98tion.

Q
N

CO,H )

wherein R® is a group R® as previously defined, or a group convertible to R®, R’ is a group
R as previously defined, or a group convertible to R, and Q is as previously defined; with
diphenylphosphoryl azide or other reagent/combination of reagents to effect the Curtius
rearrangement of compound (X), followed by intramolecular cyclisation.

The Curtius rearrangement is typically carried out by mixing the two reactants in an inert
solvent such as toluene, optionally with heating.
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A nodification of general process (Al) is required

where Qis Cl1-5 alkyl. Thus, in general process (A2),
wa2@ongsend of formula (11) can be reacted w tPCEHEP2007/052638

conpound of for mula (111) in the presence of a source

% acetone cyanohydrin, to formthe

It "\é'ﬂ/%épmﬁ?'é'ieﬁéléﬁ SCBPEYOIOY FafILH DHINE RUER EISEX IRANE ISORITS, or a
mixdlreydf i€mgrsar f mexagsary, Sddpration dfopurecasmand nidssolsomers after the
intrhAYolBeLiar &J&lsét%n%h%@ denieSed by EhdhaYdgrépMPoKcryahlsatish,. RE

IS a group as previously defined,” or "a group

convertible to R6, and R is a group R as previously
In yarihgeasresh the @W%”dt@ndtﬁ%‘(}@q%@ pererglgorecesg (Fsforp re@aﬂl‘@((]?mpounds
of famaulX (lj &/hleh precess codgdasest chl oro. This reacti on can

generate a mxture of cis and trans isoners which can

e par at ed bf chrlogﬁ ography or crystallisation. In
coup P%?tcﬂ@Po%\'%%% PR e nvent i on provi des a general

process (B) for preparing conpounds of fornmula (I)

whi ch process conpriRes;~cqlpling a conpound of

formula with a conpoung Dnebrmla(\/) OA (V)

wherein R6 is a group R&“ad previ ouslXI defined, or a

group convertible to R6, R is a groﬁJ R as previously

defined, or a group convertible to R, Qis as
witlp)ae;\b'rrrpuemql/ofcfefrhMe@,(ll)and X and Y both represent | eaving

groups. X and Y can be the @Rine or different and

exanples are O, PhO Et {m dazole. When X and Y are

both Cd, i.e. phosgene, $ reagent can be generated

in situ e.g. fromdi phosge ﬁ or triphosgene. The above

reaction is carried out/USj g stalitlard net hodol ogy

e.g. reacting the diam (I'V) with the reagent (V) in

an inert solvent for exanple dichloronmethane or

toluene,optionally in the presence of a base such as

triethyl am ne or pot assi um car bonate, and optionally
whesietrhRh sadt gmvng as previously defined, or a group convertible to R®, R’ is a group

R as previously defined, or a group convertible to R, Q is as previously defined, and Z is
hydroxy or a leaving group such as chloro, bromo or iodo, or alkyl/aryl sulfonate.

The alkylation reaction can be carried out under classical alkylation (Z = a leaving group)
or Mitsunobu reaction (Z = OH) conditions. Using classical alkylation conditions, the
benzimidazolone intermediate (X} can be deprotonated using a base such as sodium
hydride in an inert solvent such as dimethylformamide, and then treated with the alkylating
reagent (XII), optionally with heating. The Mitsunobu reaction with (Xll) Z = OH can be
carried out using standard conditions e.g. triphenylphosphine and diethylazodicarboxylate
in an inert solvent such as dichloromethane or tetrahydrofuran at room temperature.

It will be appreciated that compounds of formula (X) can be pure cis or frans isomers, or a
mixture of isomers. If necessary, separation of pure cis and frans isomers after the
intramolecular cyclisation can be achieved by chromatography or crystallisation.

Conversion of R® to R® or interconversions of R® may be accomplished as indicated
below.

For example, when R? is a halogen, it can be converted to an alkoxy, trifluoromethyl or
methylsulphonyl group by copper catalysed reaction, using an alcohol, methyl
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It wll be appreciated that conpounds of fornmula (1V)
can be pure cis or trans isoners, or a m xture of
W0 2765 | f necessary, separation of pure ci SPEREP2007/052638
trans isomers after the reaction with (V) can be
eved by chromatography or crystallisation.
f'ucfr9$Lt'fﬁ@Y' da‘waa@cet@tﬁ@n%wym F‘@FhaﬁP%lUPfd@%tede%B‘feéY 't may also be
corpedee gsar( &kylfgoouppwidpam drygncmatadicmegent, férananripée 41 alkylstannane.
whi ch process conpriseS' treatnment of a conpound of

aIIadlum c atal VIl) .to.effect an
s Bnplhef ePin B BF i< BRRSH. Tahat ¥ kotatiel & 3Bl B kad¥on win
an glkybhalide o spiongés, |0:ﬁé@ltr""éiaroﬁleéfﬂwﬂ)yc‘%ﬂﬂ\\/@lstanP ¢ ¥amgate followed
by Bkidatindn ¢reoprpsdicaf fu@idedors| y def i ned, or a group
convertible to R Qis as previ ously defined and Z is

a Ie up suchegas br do
ey kel Rl BoR gRefiads, i e, Gon@r@aC: Wiuggmetyt by
chlg@ria’qlgn Prveiemitajiopffoiaradally ispiaceasppef the djweusecdalogens with
flustecri bed in the literature (JACS, 2003, 125, 6653,
Tet. Lett., 2004, 45, 8535, or JACS, 2002, 124, 7421

) It wll be reci ated that conpounds _aof formyl
CO@\)(ﬂri'%g%de Qi BIBE0EVEISIops hE Ay hraracompfished S, ipdlpaleg pelow.
isoners. |If necessary, separatlon of pure cis and
Fott ER&YEPIESAAET R’ Akt B¥nzt/inahé NBeha@oyop! @h ¥ Cleh®aéd QRirgabtandard
me&%dgﬁé e}égd é%Yalﬁ[&LR{)&%@ a"i\Br'?yov%F ﬁ%&hﬁ' bh Sc?a%&f to! Profide the
a'cﬁrﬂ%c@&‘é’ a(t 9)‘ of e rﬁ?‘éﬁﬁﬁ? ?'ﬁ%h%8%8@@@”8@3‘?%@@Isﬁd't‘m)hyd”de and a
Ciahalkglating @gestse.gonmthig ésdide oupithyh godidec ompoapytl icolfdef ovill afford the

dedifelt I'br@dLFéP (isterl IB@! a‘éf)refc%"téﬂltlhat BrotEcubes®Any N9 furtinalifyddHBsent in the

r defined, or a group convertible to
E% Eytg agcge?é’ % R as previously defined, or a group

convertible to R, Qis as previously defi ned, and Ra
As ianotheCxdmple kywherg Roispmetihile theomdthgs gioup reaarbd removed by treatment

Wltﬁlécljéaﬁfé}lét% ts'u@lﬁ‘%scl?d?o@%%ﬁﬁdee% Q\%rdutﬂgeeﬂcohol mtermedlate
wh cﬁ c g< % a an | arn % tEu ég Ci &g/ % therng’uvel the
'| t&“a?eura a%’BI% BEL"Br'8ces ﬁ%é 3 Fog> y
alcgh@ ig@m)ediate can be converte to R is trifluoromethyl by converS|on to the xanthate

followed by oxidation in the presence of fluoride ion.

Compounds of formula (Il) are generally known in the literature or can be prepared by a
range of different processes for example:

(a) displacement of an ortho-fluoro or ortho-chloro nitrobenzene intermediate (XIllI) with the
amine (XIV), wherein R® is a group R°® as previously defined, or a group convertible to R®,
and P represents a nitrogen protecting group e.g. Boc, acetyl, trifluoroacetyl,
ethoxycarbonyl, benzyloxycarbonyl, to give (XXIIl), followed by reduction of the nitro
group, cyclisation using phosgene or a phosgene equivalent, and deprotection of the
piperidine nitrogen using standard literature conditions (Scheme 1).

Scheme 1.
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(for exanple heating in an inert solvent such as
xyl ene) followed by reduction of the piperidine double
whornd/10ssh1g for exanpl e catal ytic hydrogenati oPCDER2007/052638

pal | adium or Raney nickel. It will be appreciated that
conmpounds of fornula (1X) can be pure cis or trans p
isoners, or a mxture of isomers. |If necessary, N

sepg atlor}:of pure cis an ftrans isoners after the

intra eul'ar cyglisati an be achi eved by
chro Nebohy or crysta /sation. T a=furt & NH
aspect, the?invention o1 vi des a gener al proce
for pr%ﬂrlng compounds ofxf rmula (1) which protéswio,
conpri ses: reaction of a conpound of formul wherei R@(xm)
is a group R6 as previously defined, or a group
convertible to R6, R is a group R as previously

defined, or a group convertible to R, and Qis as

previ ousl ¥ defined; with di phenprhosphoryI azide or p
ot her r gent/conbl nati on of reagents to effect the _y
Curti us@rrangement of conmpqund (X), followed by

| m ranol gcul ar cyclisation. Th rtius rearrangenent

i-tal y carried olf’ i ng t he—two- r e&C NH
%#’ sol vent suchmlﬁ@ne, optional | ?\@ﬁ

heatl ngHIt wi ||l be appreciat edi t hat conmpounds  of NH,
formul@ (X) can be pure cis or trans isomers, or a

Comlpélt,ulrgs ofofforr}'ltﬁg r&I‘Irlfnarel éo@ﬁ&%ﬁa@ﬁr&\%lla&%@&r ?é ' &? gPepaPel%Jr gy standard
methipepiogkt TherFomRguBE (4 hneyaeh By Bef issaragrephavgiable

crystallisation. In a further aspect, the invention
b)ﬂﬁé’t‘él Q&§Iy§ed§ .5§tlionp610§@$ﬁe&n%d o0y W@Wb&‘%yctﬁéﬂi’é’@@ﬁb‘h of the

plpgrl |ne n| g R@h %g?ouepsﬁ %ogr.%wgﬁ%ggﬁ@n lolf Q%rﬂﬂp convertible
| I'? Wﬁéﬁ’s@ﬂﬁ RG nit@gﬁn gPOIRSIRG SrOUPr egi o‘%f%q yaeedylj fefyoroacetyl,

bermyloay(garbmm/l camy 2r tiepldsentsoa Regvird giosipasugh cagp bidnas iodo, chloro or
trifl e \ReHe Y c&%ﬁtioﬂ@ Gbr tl‘i’é m%tﬂ E%@s@@Wcﬁéétloﬁlﬁe 50mRarifd ® Process

a]ﬁ]gpr e)%/l )S%%] %%P%Bgredb%gl%aryr& tg%8fés%¥alﬂ%6?é I]% I.,lre% formation

as gl[gqsfr@tﬁgtl@ Scheme 2. The starting materials for this process are commercially
available or can be prepared using standard methodology.

Scheme 2.
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The al kyl ati on reaction can be carried out under
classical alkylation (Z = a | eaving group) or

WORWSMOMSHU reaction (Z = OH) conditions. Usi ngPCT/EP2007/052638
cl assical al kylation conditions, the benzim dazol one
|nte%ged|ate (XI') can be deprotonated usi ng a base
sucha um hydrl eN-R an inert solvent such as
di met hy mani de a@t heil t r easesde gdutvélent he
al kyl ating NeagertM (X ¢3
M t sunobu reaction wit (X
out usi ng standard condi tions

ptionally with heating. The
= OH can be carried
tri phenyl phosphi ne
nert sol vent such

and dtethyl azodi carboxylate in an™i
as dic omst krane lcj Net rahydr of ur agsat _rogm
t enper abureycdt Wi\ amueeuﬁedth\g;Iﬁﬁﬁ

formula (X) can bep cis or trans is

m xture of isoners. ecessary, separatloﬁ OH pure
cis and trans |soners after the +ntranol ecul ar

cycl rRSationzcan be achi gved chr omat ogr aphy*'br
cryst}@ati on. Cofivelsi of R6 to R6 or

interco 191, 0N So N may be acconplished as

i ndi cated bel’ow. For exanpl e, when R6 is a halggen, it

can be converted to an al koxy, trifluoronethyl |or

nmet hyl sul phonyl group by copper catal ysed reactti on,

usi ng an al cohol,

met hyl f1 uorosul f §nyl (di fluoro)acetate or sodium,

met hanesul phi ndt eyrespectively. It may also be

converteg to a kyl group with an organonetdl | ihc

reagent R exanpl e an al kyl stannane. As anot

exanpl e, @ Ro=pDs hydroxy, it may be RS ed to

al koxy by r&acW®ion with an al kyl halide gﬁiﬁtﬁﬁeﬂate

or to trlfluoromethoxy by conversion to th af)hthate

foll owed by o¥idation in the presence of fluoride ion.

As a further exanple, when R6 is nethyl, it may be
(c)cohwrend ecartamgemieht worapnettdntledlaye VDY whatdioRels a group R® as

prebroggyg@ﬁhé?ﬁ of 8 fg{r&)’ﬁa&nl%rtlglestBlF@C @%Fes%ﬁtstehﬁ trb@érf P8Ry group
o o Bl Sel Bahetiilt Bl aahE oy dF s aEsea o5 et 3l
groye |eogv. Methy! aneiiny) follawrchbRintiagotrenlay Icyclisatorband deprgtestign of the
pip6idind @itrogem YSchet By Feaditiaadilicatidant @stg Btartngmaterials (XVII) are
corﬁt’?lblac!l%lg a@g@bﬂi Qrg(,earﬁadé M9dQ¥§ 'étaﬂ@gr]dqqém%aggf %Q %enﬁQne starting
maPerlaI (P Boc or benzyl) is commercially available. The Curtius rearrangement can be
effected using the conditions described under process E.

Scheme 3.
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15

al cohol . Al kylation of the resultant al cohol using a
strong base e.g. sodiumhydride and a C -i-6

wa@bkMyhersshig agent e.g. nethyl iodide or ethyl POHER®OT052638
propyl iodide, wll afford the desired product. It
will be appreciated that protection of any NH p
functionality present in the nolecule may be N

neckssary.nHds anot her exagple, when Ris nethyl, ghe
msthup can be renpved by treatnent W|th a

deal kyRatidigragent such boron tri broni d&° afNer d
t he al cohol i nternedi ate, which can be al kyll n a
siml af,,mnner to t hat descrl bed above. Alternaf reeRy
the al’cShol internedi at & Can be converted to Ris
trifluoronmethyl by conversion to the xanthate fol| owed
by oxidation in the presence of fluoride ion.

Compounds of fornula (11) are generally known in |t he
Iiteraturqﬂor can be prepared by & range of different P

7

processe or exanple: (a) disp cenent of an N
ort ho- fl@ or ortho-chloro ni enzene i nternedi a
(Igélll)vm t he am ne ()%s\/), whegrein R6 is a oup R6NH

as Wrey usly defined, convertible
and R fepFesents a nitr nltroge ,t,eccflng group e.g!
acetyl, Hrifluoroacetyl, ethoxygarbonyl,

benzyl gxycarbonyl, to give (XXI1), fol | owed by xw
reduction of the nitro group, cyclisation using

hos val ent de rotectjon of
OF - PRREAR nel 1 RS IeHR IS AY ) | e e GRSOMearbonyhs-
pipedatet( Kéihsmt@@héhes g)grogeReae pf@V(quylycd@ﬁp@umg gnup convertible to
R ar niepdeseMisl 19  mitrégdionpreteetidd | yrody aielg@abBacoracedin hefluoroacetyl,

be%%\%grga?ﬁ r&y aﬁ%ﬁa%aé% 'T%mlgpgrﬁlj[? %cheme@ag?‘ﬂg%g'% |§1 n | ert solvent
at cSIPUPGY e dCBPPIUSt i Bn HFordin theht w@a@ra%r'dc ”F%fmeév’#d (XXI).
Hydrpgeiegicot @cthe atoubfe bérel pngh elepahitendionidf rtbe eriperidiner @irogdR6can be

acdotpisiEd0 BB patatehs OPV@BHc@Mﬂbh/tldeBﬂJéiﬁfént @n thedpddise nature of the
pro‘l:e%lﬂxg gtréu%l B Eo a%rd tF ro%@ﬁgds df‘Jcta(aIZI t(fq%gpeo nB& %tf %:rHuqu (VIiy are

COH

uoro
Corﬁ@ﬁ%ﬂ”bﬁ)@)’@ﬁ?tﬁ%rﬁllcanat?ﬁi pzemaé% BY stindla éﬂﬂdﬁ@%r o@gﬂpounds of
forrmulah{( XX’ atercomomerciathpavailbblerop cem be prepared by standard methodology.

Scheme 4.
P

/

. P N
R NH, N —
+ 6'
NH, Q b ® N
& coRr N)=o
H

(VI (XX)

‘ (XXI)
H
N p
1
Q "
.
)=0 R N
o o
N
H

(n
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triflate. Reaction conditions for the netal catal ysed
cyclisation are summari sed in Process C. The urea (XV)
W@ 2007he75p% epar ed usi ng any of the classical nepdiDEB20DD052638
urea formation as illustrated in Schenme 2. The
tarting materials for this process are commerc ly
e)aﬁgpp(gwpeallgyllat@arpf@@ (?ﬁrpplapr@@plldgq ﬁﬁ(”ﬂ"&thdﬁ‘rw protected piperidone
(X\tHiyt Wwobereinogy is SgroepiR’ 25 (pogvidDshyt defised emrargrogeosvertivfe tark®, and P

rep'ré'geﬁfsr@ﬁl'trﬁb@n F)P@té&m g Whehed.§ 8%, béet?l Qﬁl%'rféag@ylaﬁenzyloxycarbonyl

reyi ous| nv P

osiBl s CBRnbId *Lodii ubon BN Ago8, Bl 2 hd gpfEimeliate oo
Re@ggppnﬁ WﬁlFWQo@@HBeﬁWPWG%éhkyy iRgtioar Bt eP“&WWORb&Sde&”med
hereitpefese piovidds diie deslied-(Bodudt Yil) (§eioame 6).gCompbhiyds affformula (XXII)
an@gmﬂg ard eeﬁ%WQalP%vbmbr@&Dé Cﬂ‘élﬁépé%ﬁlbk% Hﬁﬁa @&flodology

deprotection of the piperi ne nitroge Schene 3).

The anthranilic acid or ester starting rraterl al s
Schees) are commercially available or can be nade by

st andard met hodol ogy. The pi peridone star?lng mat eri al

(P = Boc or benzyl) is commercially avait¥kle. The

Curdtius rearrangenmenfP can be effected using the

c o 2descri under process £ Schéme 3. (H)

(XV1) Corfdens n oi_an_oLthoph M&di ani ne

(M 11) wiNh a 3-al oxycar bonyl - 4- pi one ( XX),

wherein R6 is a group R6 as previously defned, or a

groupx&enverti bl ecvo R6, P represents @ani rogen

protecting group e.g. Boc, acetyl, trifluoroacetyl,

benzyl oxycarbonyl and Ro is a G -5 alkyl gro

(Schene 4), by heating in an inertPsoI vent at ekevated

tenperaturf], to afford the tetrah dropyri di ne N

internediate (XXI). Hydrogenati f the double bond[%:

angd deprogection of the piperi d| nitrogen cagz be

aCcepp shed separately R~CBACH itantly depende

the RQrdci #EOnat treof The p ban group P, teh[:ﬁf

af ford tﬁe desired product ( ) N Conpounds of f or mul aNH

(Vi) gre commercially avail abI e or can be prepared

by standard mnet hodol ogy. Conpounds of formula (XX) are

commercially available or can be prepared by standard
(f) menéfed cRiadped Sehetinn hetweenRégu emine (§IMyanrd iaosuisdblarsubstituted
nitrobérix@ndi donpaddhd |(REIV) XedreinvRY s angrdup RSt &€ pesbiously defined, or a
groﬂbpécpﬁlélltig%n?o R®, P represents a nitrogen protecting group e.g. Boc, acetyl,
trifluoroacetyl, benzyloxycarbonyl, and Z represents a leaving group such as bromo, iodo,
chloro or triflate (Scheme 6). This process generates intermediates of formula (XXIIl) and
subsequent reactions are similar to that for Scheme 5. Compounds of formula (XXIV) are
commercially available or can be prepared by known methodology. The compound (XIV)

in which P = Boc is commercially available

Scheme 6.
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(XVI11), wherein R6 is a group R6 as previously
defined, or a group convertible to R6, and P

WO pPrasmsm s a nitrogen protecting group e.g. BRCI/EP2007/052638
acetyl, trifluoroacetyl, benzyl oxycarbonyl, using for
exanpl e sodi um tri acet oxyborohydride to gpve the
intermediate (XXI11). Reduction of the ni hro gr oup,
fol |l oned by cycllsatLon and deprotectio descri bed
hegeei nbefpre provides the desired produc 1) (Schene
5). ounds, of flornula (XXI1) anf (XNl L4y are
co a.y avail e or cam be prby st andard
met hodol ogy Schemgn 5. (f) nmetal catalyseuyg,eaction
bet ween, dthe am neéPEXIV) and a suitably substituted
nltrob)gnzene conpdtfid (XXI'V) wherei n R6xis group R6
as preV| ously defined, or a group convertibl® to R6, P
represents a nitrogen protecting group e.g. Bo p
acetyl, trjfluoroacetyl, benzyl oxyearbonyl, and \

N
representsNa | eavi ng group such br ono, |odo chl ofo
or trifl te (Schenme 6). This prézgﬁs gener at es

i peer rredl tes of formula XXl 11))yand subsequent® NH

reac e simlar toh SchenE_S_Conp

of f gZ%XXIV) are come 'H y Oavail able or ¢ fH,
h

prepar edHby known net hodol ogy. e conpound (XIV) in
whi ch Rn= Boc is conmercially avail able Schene 6. (Q)
nmet al cat al ysed reacti on between the am ne (XV) and

g)t hrﬁ f8at§|5§e[e re EZIW{BXX\QG amlnﬁp&l\?}rﬁ\/ ih%kﬂr%t%f;tgg R%E’ (XXV),
Whﬁrﬁw B ig ﬁcﬂéﬁb‘dﬂwa ﬁﬁlwe\ﬁ%ﬁyeg@cﬁ‘ﬁdaorn? tgf%@’e‘FPrWPB'P@ctpl rﬁg P and P’

mdgpe‘n.denﬂzy geprBeant acetrgden pratédtingrgrasetesyy., Boc, acetyl, trifluoroacetyl,
RS RAYERENRAT RHRNY| nepﬁa%@ntg é@@i\ﬁ"@e ltoﬁ asdcﬁaé’é BEbnSH QH(H)O chloro or

t“f'?%t Eor %a?%& [Rarspeliie pERRIn3ine' Bl 18k teetih HHE chilfe rotowee

by 4hg Isafe fﬁéP‘l%‘\A&QﬂH@VCQ 56 Iga’i@eﬁ@aétaf@rﬁ%&@u@?ﬁt@dagterrﬁedlate (1).
Copbenss & fafrhala c(xxt/hereje@hmedzuallmae/arlmﬂb at earf bk)prepared by known

memgﬁg pdsg thafog '['%(j @ 69&%8/%0%@ Igc p?c&tlaé‘te@vé}h”n@bb%up The
comEn SRR MG o Bps SR aYﬁ"ﬁ BY ot ect ed ani | i ne

group. The conpound (XIV) in which P = Boc is
Scr@fvw( ci al |y avail abl e

a
N
. P
R z N .
\©: + R NH
—_—
X
P’ H,N ll\llH
Z=1Br, |, OTf XIV) (OVI)
(XXV)

\©:N RG' "
-
=0
N
H

-4
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Schenme 7. The conpounds of formula (111) can be

prepared by standard literature nethodol ogy. Conpounds
wW@Roof007568 a (1 V) can be prepared by a nunber oPCT/EP2007/052638

di fferent processes e.g. (h) displacenent of an

ortho-fluoro or ortho-chloro nitrobenzene internediate

(XI1'l) with the amne (XXVIl) wherein R6 is a group R6
Thasomppawids wé foymdiaf(ilheah be prepagpddypstaratave literdblire nhathdlogy.

R is a group R as previously defined, or a group

CofBYT Rkl e b by R LB A hebRe o

nitro group using standard conditions e.g.
(h) hyidplagemeanti afrarowtio-fedrd adiodtho-@hloRanitypbeanzekel mt(eﬁsﬂdétﬁa]te (XIIl) with

the@mm@?ﬂ?@l 'W“?er&fq FiGOFSFQJér%uéﬂGlals) riGuhPISRIE! 8 4 roup convertible

t d
o B0 £0) Gl 30 e RLSPAE R DY, T adara Loy sFP g Qs as
previodply de§oebrig affard bempeumidevied latfollpredshy tedbct@ns@fat@@ riitrp group
u&h@@taﬁﬁ%%ﬁﬂlﬁons?@bem&jrﬁger(a'tldn BRdraallsditial of Fethey @RREI (SBheme 8).

Coﬁ] t r o en oft i@ﬁ%% %ﬁ%&fbﬂ%&é ré‘BIeSb'rbéérf B(%g?eg)ared by standard

891o8¥s Mty W' Cigjpd iha&ssa@raew ‘Eﬁ" @”T‘ §apg isogpers can be

acm@ved ajlaowpwtab&stpgeewtb@svrvhwl ned, or a group

convertible to R, and Qis as previ ously defined, to
Scﬂ&;\ led conpound (XXVII1) (Scheme 9) followed by t he

sane reactlons as illustrated in Scheme 8. Conpounds qg

of fornmula (XXI'X) are conmercially available or can
prepared by standard net hogol ogy. It will be
appreci ated that separat/ of the cis and trans
i somers can be achi eved at-/any suitable stage in t Q
skF Si_Bordpchenme 9. ( NQ (XXIX) (j) nmetal cat al@d
re?é@ﬁ of the am ne 1) with the protected
ani IT aerivative ( wher ei n wherei n R Ns~gNH
group R6 as preV|ousI%Ndef|ned or a group con ltible
to R&MR is a group R asxyreviously defined, or aNO
group convertible to R, and Qis as previousl
defined, and P represents a nitrogen prot
such as acetyl, OR'

. (XXVII
ting group

()

(i) metal catalysed reaction of the amine (XXVII) with the ortho substituted nitrobenzene
(XXIX), wherein R® is a group R® as previously defined, or a group convertible to R, R’ is
a group R as previously defined, or a group convertible to R, and Q is as previously
defined, to afford compound (XXVIII} (Scheme 9) followed by the same reactions as
illustrated in Scheme 8. Compounds of formula (XXIX) are commercially available or can
be prepared by standard methodology. It will be appreciated that separation of the cis
and trans isomers can be achieved at any suitable stage in the synthesis.

Scheme 9.
22



trifluoroacetyl, Boc, phthalimde, to afford conmpound
(XXXI') (Schene 10) foll owed by deprotection of the
wa@eioziterseyr oup. Conpounds of fornul a (XXV) ar ePCT/EP2007/052638
commercially available or can be prepared by standard
nmet hodol ogy. It will be appreciated thagﬂ§eparation of OR'
the cis and trans isoners can be achiev at any
suitabl e stage in gfe synthesis. Sche 0. (k)
Reducti ve al kyl geon of an ortho nitr line (XXI1I)

with the piperidong (XXXI1) wherein iI% a group R6 N @
«as previously deffged, or a group cqnvertible to RS,
R Za gr Loup spreviously defl ned r a group
C rtibl'e t& R/ and Qis asRp ol y definedR NH
usi ngNPor exa l e sodiumtri acohydri de in
%izisézhlco&pet hane tg give the intermediNge (XXVIII) NH,
cheme 11) . Reduction of the nitro ,dr oup usi ng, for (v)

exapl e, pal | adi um on carbon or Rafhey’ nickel affords
the desired internediate (IV). It will be appreciated
that separation of the cis and trans isonmers can be

achj eve swt le sta synt he
() SERasee R 3R B SrapRar s DS 5 Bislear dicaiing dervatve
5  (Xadawhatsinewbergin RaisppasaupdR’i as rravieusly dpfinssigena group convertible to
R® phosg@rgeo@mlmtas Phevisuslhyobefre, ofligdhregestmvertiblepidoRganE,.Q is as

pre?rc‘)ﬁﬁ% d&fg\/@r %Eerﬁatrgpregérﬁé ergwenogt%ﬁ&tlngoém%‘%hogs acetyl,
inhSigacelyeBop P RRID e i 0 Saaeg il GROUh 65 Lo aved by

deprateptjon ©brthé nanilpet bewupwo Q'mmnwgd$ )QK)QbWulan@()(\bixana yommercially
10  avaMeble &hesserepbareddbPSgaitRare mbtNedoidtly. Usi Wl Bé adppeddihted that
sep%l%'t%nt J)foﬁjl?. Pglﬁget%s g&lngr%l &ghﬁe'a%mevgf a?%h?%}féble stage in the

hosgene,
rI’ﬁ%?oformate reacting the am ne (XXVI 1) vvlth t he
i socyanate (XXXV) reacting the anine (XXXIV) with the
Sch&fevgnat e ( XXXVl ) Bot h i socyanates can be prepared

fromthe correspondi ng am nes using standard OR'
met hodol ogy for isocyanateggornmation. Q
Q

N
R®. Z N Q
\@ + Rs'
NH NH
P’ H,N
NH

Z=Br, |, Cl, OTf (XXVIN) L,

(XV) (XXXI)
OR'

15 )

(k) Reductive alkylation of an ortho nitroaniline (XXIl) with the piperidone (XXXII) wherein
R® is a group R® as previously defined, or a group convertible to R®, R’ is a group R as
23



10

15

20

25

It will be appreciated that separation of the cis and
trans isoners can be achieved at any suitable stage in
w0 b@749156hesi s. Schene 12. phosgene equi val ent PEEXI00)/052638
(XXXV) (XXVIT) (XXXIV) (XXXVI) Pall adi um and copper
catalysts (VI1) are commercially available or can be
preyiodpiydeingds of e<EpPymeRnVeribiente iRi dnsk @tig A Praviqusly defined, using for
exangfle Isediomstrincet@yboedhydi@e inChchiaoeatisneto five the atdrivietiaje (XXVIIN)

(SCRERECPITMBEEIRLiIbY o iR ﬁiﬁ@leggo@ uSiRY) BeeRIreNAar SslaBXinkBRWarbon or

literature routes.e.d. reducti f.a nmno or ,
Raph R BIITRRIE St teimeciais Rl fwilthe §idpsdlntad fhaypeparation of
thecsinansklrgisdpRirerg cBy beaghieved at alyisyitakle siagsfin theesysthesis.

al koxycar bonyl - 4- pi peri done with cycl ohexanone (111).
schkafgqynds of formula (X) can be prepared as shown in

Schene 13. Reductive al kyl ati on of an ant hranigri ¢ aci d

or ester (XVI1) with the ketone (XXXIl), foll dif

appropriate by hydrolysis gf the ester group Wil |

be appreciated that separgtion of the cis andhgigans

i soners can be achi eved any suitable stagenin the

synthesis. Schene 13. (X)\&onpounds of formul@a (|XI) are

commer rial i | abl e g ®an be prepared by
Iiteraturrocesses. Conpounds of for R a ) where
Q = H can~pe psepared g3 shown in Schene by

reductive al kylation od (XXXVI1) where Z' “tepwesents Z
or a group convertible tn Z with the ketone (III%X
Conversi of®8f a z' hydroxy group to Z = chlofo dt™"
bronop can be acconplished using standard t hodol ogy

e.g. treatnent with thionyl ch@ide or
[NgQ

Compounds of formula (V) are commercially available e.g. carbonyl diimidazole,
phosgene, phosgene solution in toluene, diphosgene, triphosgene, phenyl chloroformate,
diethyl carbonate.

Compounds of formula (V1) can be prepared by a variety of processes e.g. urea formation
can be achieved as shown in Scheme 12 by

e combining the two amines (XXXIV) and (XXVIIl) with phosgene or a phosgene
equivalent using standard conditions Phosgene equivalents include carbonyl
diimidazole, diphosgene, triphosgene, phenyl chloroformate

o reacting the amine (XXVII) with the isocyanate (XXXV)

o reacting the amine (XXXIV) with the isocyanate (XXXVI)
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tri phenyl phosphi ne/ carbon tetrabromde. It will be
appreci ated that separation of the cis and trans
w0 songeseTan be achi eved at any suitabl e st agePCTEP1987/052638
synt hesi s. Schems 14. (XXXVI'1) (XI'1) The conpound
XXVI1) where = H can be prepared as shown in Sche
Botfi; isopyafiatas ¢an Ek}ﬂr%‘ﬁr% fem tthe estaseeRding I%V”'&Qﬁalqsﬁ‘ll §tandard
methoidnlegy ¥K8dchanatefdrimatigrel ohexanone (111) using for

It mﬁlKS@Eb@reé@f@dL{ﬂbtt $dpRfRbR6Y BRY QOYAY Haes ﬁs@m@'@ BAPHOSERNBNS at any
he intermediate (XXXI X) which is deprotected

S“'@@F Séaw th% %}tmfﬁol or trifluoroacetic acid to afford
the primary amne (XXVI1). It will be appreciated that
Sche@panrati on of the cis and trans isoners can be

achi eved at any suit Rtage in the synthesis.

h x15. (XXXVI |1 I X) (XXVI | ) The conpound
( ) where &yl gan ar as in process
A2, NHOWE dH Y r ot ectg"l oﬁhos ep"ﬁaé ?vel y the

conmpound (XXVII) where Q = H can be prepared as shown
in ®dvene 16. Redueti ve~Nam nati on of cycl ohexanone
(I'1'1) using for exanple a nia sol ution under

catal yti c hydrogenati on conditions provides

i nt erredi at e am ne Llor' Whi chixcan be converted into
splperldlnone (XLl

reaction with quaternary OR'
*di ne sal . Reductive am pation, xfor Q
@ -—~ Qusip a and catal ytic hyen i gl N
affor prlr?ary amne (XXVIT). 1t will be . ' eéJ
t hat separation the cis and trans isonerd cdn be

adf@ved at any SUI “able stage in the synthesjs.
Scheme 16. (I11) <XL) (XLI) (XL, ,)wr<XxV ") Se€lective

preparation of the cis and traps”i sonmers of conpound
(XXVII) where Q = ﬁOR
ResRINe L
X =Br, I, OTf
(XXXIV) (XXXVI)

Palladium and copper catalysts (VIl}) are commercially available or can be prepared as
described in the literature (see references in Process C).

Compounds of formula (VIIl) are commercially available or can be prepared by known
literature routes e.g. reduction of a mono or dinitrobenzene precursor.

Compounds of formula (IX) can be prepared by reductive alkylation of the 3-
alkoxycarbonyl-4-piperidone with cyclohexanone (lll).

Compounds of formula (X) can be prepared as shown in Scheme 13. Reductive alkylation
of an anthranilic acid or ester (XVII} with the ketone (XXXII}, followed if appropriate by
hydrolysis of the ester group. It will be appreciated that separation of the cis and trans

isomers can be achieved at any suitable stage in the synthesis.

Scheme 13.

25



10

15

20

25

be carried out via the process which is illustrated in

schenme 17 for the trans isoner. The commercially
w@earhensh® amine (XLII1) is initially N protecP@€HEPINT/052638

exanpl e by incorporation in a phthalimde ring to give

(XL1V), then the hydroxyl function converted into a OR'

silyl protected group, for exanple OR’

tert-butyldinmethylgglyl, to give (XL¥\ Which upon

treatment with t appropriate al de or ketone in
.presence of tri | sil ane and bi smugh,tri brom de N Q
R ‘@ Nd, (XLVI), ch after deprot c'f' on gives

[

r medi ate @e (X . Conver s of—a#i ne
P

(XEVI€PRE 0 t hé pi/peri di nonegfXLYI | | by reacti gh NH
quaternary pipéridine salt (XL ol l owed by redu e
aganat i on, for®exanpl e using a t@rand catal ytic CO,H

hydrogenation, affords primry am ne’ (XXVI'1). Scheme %

17. The cis isonmer of conpound (XXVII1) can be prepareH

by a sim|ar procedure fromthe appropriate cis am ne
Cognrpunds) of farelh dXt)iare comepeacialivi availgbletdvecanr kmprepgsdey literature
progésgegnpound (XXVI1) where Q = Me is shown in schene

18. A suitable ester of 4-hydroxycycl ohexane
CO%‘I%%?@%J%Q&&% gﬁ’)ﬁ@rl?ergf%gft I?:%larb%regggt hpg a ShOV\)n in Scheme 14, by
reduetivie- Ayt atiodi af XXX Vi Where Zt tepesests(4 pr, a ghuphconmertible to Z with the

ketbh&AHINENTCoWldrBioh N6r APRT GREIORY egralisieBy de=0¢niket BR®réMo can be

ac ?Tﬁ)%glgé:ae Lg[?gt g t %P?%] ﬁ_’b%ﬁ&fo cgﬁ/d eb%s[wétgﬂ r[ \Plghorﬂ]ﬁﬁ% cr(ljlorlde or
trlpB9nyéq)ng|f1p/6ﬁrb9g|tﬁtéalgor551§e Ig Wéhbe apprecigiagnthat separation of the cis
andltrarsoiporapnsl canibeeachielved abalgneiithbla etagefio thessymihesisr e of
cis and trans 1-nethyl cycl ohexane carboxylic acid
S |&LI | I1I The trans isoner (LIV) can be isol ated by
¢ %'Hve#m on of the m xture to the acid chlorideygfor
exanple with thionyl chloride, followed by selfective

hydrolysis &f the produc@% by treatnment wt ak
aqueous b e suc um hydr ogen car bona

sol uti on. aci d ca converted to the-ins&yanate
(LV) by Cg tius rearrgemsnt t at el evat ed @perature
of an intermediate azi%e prepared using fop—exanple
di phenyl phgsphoryl azi ge then the isocya#date

hydr ol ysed to am ne (LVI) under acidic conditions.
Conversion of amine (LVI) to the i)

The compound (XXVII} where Q = H can be prepared as shown in Scheme 15. Reductive
alkylation of the commercially available amine (XXXVIII) with cyclohexanone (lll) using for
example sodium triacetoxyborohydride in dichloroethane provides the intermediate
(XXXIX) which is deprotected using HCI in ethanol or trifluoroacetic acid to afford the
primary amine (XXVII). It will be appreciated that separation of the cis and trans isomers
can be achieved at any suitable stage in the synthesis.

Scheme 15.
OR'
e g
Boc. + o
H Boc\
(XXXVII (m (XXXIX) (XXVIl)
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pi peridinone (LVI1) by reaction with quaternary

pi peridine salt (XLI) followed by reductive am nati on,
wo 20078xEPl e usi ng anmoni a and cat al yti ¢ hydr OREEP100TI052638

affords primary amne (XXVII). Scheme 18. (LVI) (XXVII)

The cis isomer of (XXVI1) where Q = Me can be obtained

as shown in schene 19. The m xture of acids (LIIl) is
The compotred (00/1 whiexd Gr e aifyl camo by gmémseq bYlih pyooesa A2, followed by
defrdfetiidts rearrangenent of an intermedi ate azide at

el evated tenperature prepared using for exanple

di phenyl phosphoryl azide. The cis isonmer (LIX) can be
Altrrsarl\e@!yetﬂrefqomﬁoumi $XKY Wt wihese By =cil caRdedyeagRA @s shown in Scheme
16.S eRaduative mmitdtien cfotpcihiegahdnar Gl)gbsib® fammexaemgleO@vhmpnia solution
und&'c%%lﬁcsﬂxg}dg@ﬁat%rn%%QMBﬁs PFva%@tmt@l?néﬁé} i )ELI')ewhrch can be

nt er.nedi at e )
coryiien @) Peciing® 18CTL pY 1 oot i b a@oweuﬁ'ag st (<L)
Redyative rassiaation; feregxantine asmgMimmepigpenst calguytic drydrogenation, affords
prirpedyesthiny XL ac @it agednated shaalseparatich dthb @isusirfl thns isomers

carl Be Qﬁﬁé\}e‘ardgtaﬁy Eglgbﬁé é’ts%(ﬁm%& Qﬁﬂhéélé’ e synptons of

psychotic disorders suth as schi zophreni a,
schi zo-affective disorders, schizophreniform di seases,
Scheipell6ti ¢ depression, mania, acute mania, paranoid and

del usi onal disorders d cognitive inpairnent
QR‘JI ng ne $Rsor dgrs! such as Al i%Fer' s di seas oR
hou{—perl al ,chqlipergig sr cts nedi

0" pFedoni nant'l 2 rough and M3 sec ptors_lV[L ﬁﬁm

ﬁonl sts may aI so be Suitable fOr Conbination Wth
her typi cal “and at ypiical anti psyohotics and ot her
actives such as nood stabilisers, antidepr essants

Se%gtxve Qrgéargti%rhg{]tcgscrsf é)qd f:f‘xrsgrélg%rgrsm dolm %Hﬁi(? ﬁgwr%er ?;g-H can
be 6%5?'6!4 ott Wa e Biogesswhith Lﬁs'”'riﬂraéﬁcf 'L']rslch%ﬁne dd rf@'bﬂ“e ting isomer. The
cormimeenidlly @naifabtevardiae (ALIEID poitialty Mprdtectadifon ekamplasy incorporation in

@'ﬁﬁﬁinﬂ@@frﬁ’ﬁ;etdj%%r DRG), aheR tAE! fydRixyP RlNEBbS dRGERRS into a silyl
protectedugrou for réxamBI% tert-butyldimethylsilyl, to give (XLV), which upon treatment
with the appropriate aldehyde or ketone in presence of triethylsilane and bismuth
tribromide affords (XLVI), which after deprotection gives intermediate amine (XLVII).
Conversion of amine (XLVII) to the piperidinone (XLVIII) by reaction with quaternary
piperidine salt (XLI) followed by reductive amination, for example using ammonia and
catalytic hydrogenation, affords primary amine (XXVII).

(XXVII)

Scheme 17.
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In anot her aspect, the invention provides a conpound

of formula (1) or a salt or solvate thereof for use in
w0 b@7t10763 ment of a condition which requires aROHEBRIMT52638

a muscarinic ML receptor. The ternms describing the

i ndi cations used herein are classified t he

Di agnostic and Statistical Mnual of ,&La Di sorders, .,

4th &dition, publis.hed by the Ameri @R Psychiatric ;QR
i ati on ( DSM and/or the Iy nat i onal

d i fication of seases, 1Oth ion (+CDb-10) .

var| ous subtypgg, f the dlsorders nment i oned her ei e

c enpl ated as'papt of the pr ePsenip i nvention. Nunberr

|n gfackets after the listed di seasés bel ow referX
the ¢l aSS|f|cat|oﬁ code in DSM W thin the cont&xt
of the present invention, the term psychotic disordgr

i ncl ud__8 Schi zophr eni a pmcl udi ng the subtypes Par anEi d

Type/ (295. 30), Di sorganj sed Type (295.10), Cat at oni
Type\(295. 20), Undiffnti ated Type (@95 90) and orR
Residual Type (295.60); Schi zophreni f ogm Di sorder
(205.M0) ; =Schizoaf f i ve Brsorder ( 95 70) * ncl u@
th ubt ypes Bi pol ﬁype and Depressjve Type;

Del(ysi onal Di sorder 97.1 ) includiog the subtypd&H,
Er ot’omani ¢ Type, G@ndi ose Type, Jeal ous Type,
Paxsecut ory Type, Sammtic Type, M xd®'"Type and
Unspecified Type; Brief Psychotic D sorder (298.8);

Shared Psychotic Di r 97.3),; Psychotic D sor

THOAB SO CRAPRIUCl ek biebirer i BTG Rracedure from the
apopiaipeis aming (dlusi ons and Wth Hal | uci nati ons;

Subst ance- 1 nduced Psychotic Di sorder including the

A séla\’%%yeo?r%gg\(aﬁ Bn ?@%ﬁ?@gﬁs&%&gof%%n%}ﬁaw gy%?lg} wh re q\lo Me is shown

n SREPWiSs e Asﬁ#é er(Ojgls ysyoxvey diehexans grroPBHic 8f:|§ie'such as methy
or ¢thelgdXi)tis pfotedtédas aesiyliateratpo ekamplefted-bmykiraethpisityl, N give (L),
whicB GRPiF & tmeRIC i e Wéﬁﬁﬁé ariehyt dRAokE FOBrdSsrfce of triethylsilane

an(MJ gﬁﬂzﬂ 3@@8;5@? e?tﬁgrl ﬁ_?) EE#,(?@gg's tg/%gdcg_ﬁglfﬁlg\g/gd by alkylation

usipg §6’@§%P§Ch ?ﬁ:'!”ﬂ!élinrﬂj'S%[PBY'awﬁrwﬁgP%ﬂ@hglﬁ gfgqrds mixture of cis and
traidy $natimylcycihsrardecarp@G0c 4rid (DB dbsitraes BagwardklV) Mah be isolated

by CoR&rébR€of the mixture to the acid chloride, for example with thionyl chloride,
followed by selective hydrolysis of the products by treatment with weak aqueous base
such as sodium hydrogen carbonate solution. The acid can be converted to the
isocyanate (LV) by Curtius rearrangement at elevated temperature of an intermediate
azide prepared using for example diphenylphosphoryl azide, then the isocyanate
hydrolysed to amine (LVI) under acidic conditions. Conversion of amine (LVI) to the
piperidinone (LVII) by reaction with quaternary piperidine salt (XLI) followed by reductive
amination, for example using ammonia and catalytic hydrogenation, affords primary amine
(XXVI).

)

Scheme 18.
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Specified (31 1) ; Bipolar D sorders including Bipolar

| Disorder, Bipolar Il D sorder (Recurrent Mjor
woe@raessve Epi sodes with Hypomani ¢ Epi sodes) FQODEPRO)/052638

Cyclothym c Disorder (301 .13) and Bi pol ar Di sorder

Not Ot herw se Specified (296.80); Oher Mod D sorders

i nclgyfi ng Mood Di sor de e to a General K Medical OR'

Condi tion (293.83) qf i ncl udes the Bbtypes W t

epr eéssi ve_FEeat ur Wth Maj or Depr jve-like

Epysbde, Wth Mani eatures and Wt xed Feat ur :
Swoerance- | nduced d Disorder (inclaeh.ng the COOH
subtypes Wth Depressive Features, Wth Manic Features
angtbWth M xed Feapures) and Mood Di gorder Not (L
O herw se Specified (296.90); Anxiety disorders
i ncl udi ng Soci al Anxiety Disorder, Panic Attack, J

Agor aphobi a, Panic D sorder, Agoraphobia Wthout
Hi story of Panic D sorder (300.22), Specific Phobia
, including the subtypgs Animal Type, Natur al

Envi r grient  Type, Bl ood- | nj eﬁl on- Injury Type,

onal Type and O her e), Social Phobi

B), Cbsessive- Conpyll e Disorder (300.3

pYsT teg/matic Stress Di sordeco()eog 81 ) , Acul'e oSS
Di sorder (308.3), Generalized Anxiety D sorder

(300:02), Anxiety Disorder Due to a General Medildal
Condition (293.84), Substance-Induced Anxi ety Di sorder
and A{gm ety Disorder Not Qtherw se Specified (300.00); ,..

Substjance-rel ated di sorders i ncl udi n@RSubst ance Use

Di sorders such as, Substance Depend e, Substance Q
Cravi pg8' and Substance Abuse; Subst -1 nduced Me

D s

der s such%fubst ance | nto¥fTation, Substance N

ce-+ndueed Delitium
ance- | nduc Persi sting De tia,
Substince- I nduc®d Persisting Amegtic Disorder, ny

Subst ance- | ndugggd Psychotic Di sorder, "
sub&t'ance- I nduced Mood Di sorder, “ibst ance- | nduced ®"
Anxi ety Di sorder, Substance- I nduced Sexual

ThQié%ﬂH&ﬁéH &'Xxx%‘ﬂb’%@&?é‘ “%@e% %%ﬁ%u@ds&f Q?cfwrﬁi"r%dscheme 19. The

t.I.on

iR O ARER LIt STOYTRE) St i TR @b r SOQRRigs L VIl via Curtius
reanapgeroentDelp andetecwedid®@3andy | atglevied tappereturgaBepPd using for
exahgl®aPhehyipiosphatyl anidd. IB3. didisomat (okdanWe isdiadeton] &l mixture
by cﬁr@natdﬂr&&ﬁ@geﬂeﬂgw, G Dhverted through to amine (XXVII) using a similar

procedure to that as shown for the trans isomer in scheme 17 through intermediates (LX)
and (LXI).

2

Scheme 19.
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Delirium Al cohol Wthdrawal Delirium Al cohol-Induced
Persi sting Denentia, Alcohol- Induced Persisting
WO\RG028607565 Di sor der, Al cohol -1 nduced Psychoti c BiEBPIET/052638
Al cohol - I nduced Mbod Disorder, Al cohol-Induced
Anxi ety Di sorder, Al cohol-I nq)thced Sexual Dysfunct pgn,
Al cohol -PRduced SI eep Disord and Al cohol - Rel at ef
Di sor Not Qhervvl se Spe@ ed (291 .9); Anp anm ne

(or t am ne-T_i ke) - Rel d Ds Wsuch%%
Amp ] 3 Dependence (?964 NHY) . Anphet am ne udle
(305.70 het am ne | ntoxication (292.89),

Anphet &ii ne Wt hdrawal (292-8), Anphetani ne R

Intoxication Delirium Anphetam ne Induced Psychqgtic
Di sorder, Anphetam ne-1nduced Mbod Di sorder,

Anphet am ne- | nduced Anxi ety D sorder,

Anphet am ne- I nduced Sexual Dysfuncti on,

Anphet anigre- | nduced Sl eep ¥ sorder and

Anphet armi\ne- Rel at ed Disr Not Ot herwhse Specifie
(292.9 ffeine Rel gtad Di sorders su as Caffe

I nt oMp'ati on (305.90), Chffeing-1nduc xi et Yoo
Di sord¥ Caf f ei ne-I nduced Sl eep Disorder and ° NH,
Caffgﬂé- Rel ated Di sor Not O herw sé Specified
(292.8); Cannabi s-Rel gfed Di sorders sweh as Cannahks
Depefence (304. 30), Cannabl s Abuse (305.20), Cannabis
| nt oxixeag i on (292.89),“Cannabis I ntoxication Delirium

Cannabi s-1 nduced Psychotic Di sorder, Cannabi s-| nduced
ety D sorder and Cannabi s Rel at ed Di sor der

CO@PH%&‘% lethepRiepentdvyign as§ :MictresPiRe aR@'i“é‘tSedS@iegta’PdMF deceptor
agausth asessald tabe eséaipte radieriiomatd BOsit\R0Ind Crmidiva symbtoeses of psychotic
dis6r@ms §bh, a@@é’fﬂi rdrid, 0ch el dffebive2@dord8is, sEMEGIHRéhiform diseases,
psygﬁgthcdr &ﬁggna@a %?.ﬁgl rﬂ%g &)%ang%t B8 ﬁl%&iﬁlmal%prders and

Cogftyg 'IF’%F‘&BF '”CGQE‘& Wémpﬁﬁg@@@eﬁlﬁﬁi"ét 9‘3 lﬁ%ftﬂ”a%rrs disease without
per(phesl mheolinedgic eidle Sffental m&yisted rpré¢dopminarG@ydarongh IMydarckel; receptors.

M, %&%ﬁbr@g@ﬁ&ﬁ%a?ﬁgo%@ltﬁﬁe%ﬂ @n@&n@lo‘ﬁ%lﬂﬁéthy‘)ﬁ/plcal and atypical
orBeliflley ang i cer AUl B e R iy, amiivcs

drugg | fou cirepimidpluside (st @ ?%in'tlyél epeResntiexpredede dmproved
tregt@@ht 8Psychdaicldisordeogen Per si sting Perception D sorder

(Fl ashbacks) (292.89), Hallucinogen Intoxication
Thl,%eilnlarquﬂer aspect, the invention provides a compound of formula () as hereinbefore
described or a salt or solvate thereof for use in therapy.

In another aspect, the invention provides a compound of formula (l) or a salt or solvate
thereof for use in the treatment of a condition which requires agonism of a muscarinic M,
receptor.

The terms describing the indications used herein are classified in the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition, published by the American Psychiatric
Association (DSM-IV) and/or the International Classification of Diseases, 10th Edition
(ICD-10). The various subtypes of the disorders mentioned herein are contemplated as
part of the present invention. Numbers in brackets after the listed diseases below refer to
the classification code in DSM-IV.
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Hal | uci nogen-1 nduced Psychotic D sorder,
Hal | uci nogen-1 nduced Mdod D sorder,
wadoraeissogen- | nduced Anxi ety Di sorder and PCT/EP2007/052638
Hal | uci nogen- Rel ated Di sorder Not O herw se Specified
292.9); Inhal ant-Rel ated Di sorders such as Inhalant
Wi é'?ﬂjé%%text Fathgopreseph dventionabiise tgrap psyriptic | ¢ippantncludes
Schintpdxerdat |nolud|(1@9me89mbtyﬂ>emaﬂaanmd ntypel ¢295.30), Wikorganisgd Type
29"5W@§‘| @Qttatdmtﬂjﬁéj 79 50) SUnG@fe@fﬁE!’éﬁ;ﬁCFe' I\g’@@'%‘)‘taﬁhnﬂé’&@@al Type

RS S et BisoldE TeBriol, sEp2tRtel Rtlp B B 2L ipotuding

thesutypae BioQst Tep® @pqugreggé@ [pr%(pedmagplsorder (297.1) including the
subty et ErnenkReliaTek, Chinadides I ysel CJBMSNFmt iPeeseDeatogn Ty eSomatic

Ty egolﬁrx%)i T@ec‘%a n@ns\yet:mgﬂ ﬁ‘cﬂ@ Disorder (298 8); Shared

Ps*cfggt g}sor%rl ?{di%fgy ?ralg‘; E? 7 § &raL I\/gedlcal Condition

incipding n then sebty e Vit DG('l]!ﬂl@”ISd apgudéh (BalsiceglionsppPestance-Induced
Psydhb@a(i Daordan  (rtrlirdd) the OzublygedN Wigr Musmir%gZ(ZQQS 81) and With

@lefgtlgné %%ZZ%H% O r[il\%%er t%tﬂ JfPﬁXﬁ%

sor )i d In uce sor ced

Sexual Dysfunction, Opioid-I|nduced Sl eep D| sorder and
Otr@pi apinditiome Itheet tréatpiesib ofl avhicko teqgire eaganisen Specinfigaadinic M1 receptor
includ®2. 9) ; Phencyclidine (or Phencycli di ne-Like)-

Rel ated Disorders such as Phencyclidine Dependence

(304.60), Phencyclidine Abuse (305.90), Phencyclidine
Depresgion i BRoY gy '”‘#’F\‘B?ﬂ:%?fl‘i’rdPﬁ%reﬁ?ﬂ’%)ﬁpd%’tdfaon"/'a”'c Episode,
Mixedl |EplsmdthaeIdcy-b/Ippm|ane |Epikoded Pepressiva cDBbslerdeingluding Major

DeplRe8i¢y Disstiare -Dyathyafe Dpger 3@0r4§‘eDepreSS|ve Disorder Not Otherwise
Sp%;hﬁaedcifﬂ1)g:§1eolé5n?)lljﬁo?(gerﬁ)‘ |n8I|ué|¥9 Dk@?ragl D"flso der, |polar II (5)|sorder
(Rgepgenig)lajosPgniassive Epigpgad with- Hyp@fnaﬂiﬁ‘xﬁﬁi?%ﬂeisb@%}%) egyclothymlc
Disbrozor(8@t. $3)sarh Bgm|dseltiadrdere NoH@pimatvise, Spacifilax(206 B0); cOther Mood
DisBRREN RNk o HB88d Hidorderead ky & G&N&Q%b&cal%orﬂ’%no@% 188) which

mcf‘ﬁ?%ih 8{”?%?]652 %\6% Q@Bres%\é%f%g@ées EQ// rthJ%xbgﬁ;r)ésswe like Episode,
WItAnMamCyFP%tUWSt Aol it Nizep Feptureydstibsiancesisiveed dviogst Disorder
(indhKihg thet subtypiat aXitte Bepressille IFlebiuugs, VﬁedehMG:eaH}rB@Ghd @Vith Mixed

Feé’cﬁre@‘?éhd)ll\/%% @)lchﬁé?qtfcﬁ“(‘ﬁiller\W%le'Sr eHifbd PRHES I%Ve' ,

Hypnotic-, Anxi ol yti c- PerS|st|ng Denent i a,
Sedati ve-, Hy notic-, or Anxiolytic- Persisting

Anxiﬁhye@$¢rdet@i igdpdi@g,ch@ﬂa%rjxmy DiseygerotHapic, Atsack, Agoraphobia, Panic
D.seméromnbiaphbmd uthdouﬂswétmyi 6f Pahiar D%brdeSe(GaO.ile)’;‘- Specific Phobia

@Qg‘g%’l&lmg éXE'nfa'lg CI\FQ% EHV ﬁ‘%’ng?{]pe, Blood-Injection-
InJury(/e ype, Situati r%l ype ando Ot l'I'g/)p ) IScocmﬁJ ia (300.23), Obsessive-
Compulsive Disorder (300.3), Posttraumatic Stress Disorder (309.81), Acute Stress
Disorder (308.3), Generalized Anxiety Disorder (300.02), Anxiety Disorder Due to a
General Medical Condition (293.84), Substance-Induced Anxiety Disorder and Anxiety
Disorder Not Otherwise Specified (300.00);

Substance-related disorders including Substance Use Disorders such as Substance
Dependence, Substance Craving and Substance Abuse; Substance-Induced Disorders
such as Substance Intoxication, Substance Withdrawal, Substance-Induced Delirium,
Substance-Induced Persisting Dementia, Substance-Induced Persisting Amnestic
Disorder, Substance-Induced Psychotic Disorder, Substance-Induced Mood Disorder,
Substance-Induced Anxiety Disorder, Substance-Induced Sexual Dysfunction, Substance-
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Anxi ety D sorder Sedative-, Hypnotic-, or

Anxi ol ytic-l nduced Sexual Dysfunction, Sedative-,
wWoREnaeises , or Anxiol ytic-1nduced Sl eep D sor deCT/EP2H07/052638

Sedat [ ve- Hypnotic-, or Anxi ol yti c- Rel ated Di sorder

rwi se SpeC|f| ed (292.9); Iﬁysubst ance- Rel at ed
'”dEbF%ﬂ:P@P @'ﬁ%’lﬁ’%é”@d‘i%ﬂgﬂﬁgﬂ%egrs@@ﬁ% GEGRPEON 3hsprae) ¢ F'aShbaCkS)
Alcahd-Raldted Dorddnk naweh) aSuBkbholic ®eRehddned [B0SA0JerAdcohol Abuse

30‘5%‘5‘ ﬂ§o|’ﬁ4"@h@hbé}|o§t 86206 Alddhbr Witﬁdrla%ﬁ {2Ate), aNgohoI Intoxication

e ﬂﬁhdrggvaﬁ@seﬁ%% AEoBal o ERLP Pl S TodinBs Aoonol-
Indugesly Pepsistingr AmiestityRieerdemplaohicstrdusay  Peyshetin &sayder, Alcohol-
Ind(13d7 )Modst dzigdrderg - Redladl-dretuSke epiniktg oDerder,( Niﬁ)hBBlhduced Sexual
Dy%ﬁ&t%ﬁ' AN PISRED %&‘a &g AI%QIYOI@N@@@ JOVRS N Otherwise

Sty 407 60 ARPASS PSS o A A S LSRRl fiorcers suon as

Amphelemirg Pawndarme (80449). TAmpbetamingo rakuse ( §896.48) ,Amphetamine
Int&Jl@ﬁpN\BtM@) DisopHéeimind O Withd)awadn d (J8ar0.s oxmplteetiaine  Intoxication

%ﬁéf I|r‘%%|cé&30¥sﬁ%})t|c Sbg,SRileP' %ﬁﬂ?ert%n ﬁ@t d;ﬁgd Mood

to Ano sor der_ su nsomi
e'& ?f?@l’n QB‘feG]er P49y . j:%or fd &Y %‘Hﬂ duced ° sexual
Dyﬂeh@loedAmhatamlm@rndmﬂ Sleepi RBiserder ao@@\‘rnrxtm)amlgbé@;tated Disorder

NoDD&Riies SPuEfidd(282 GgredfrindRslheal Dié&asks tsusth as @adeine Intoxication

30§L§%§t %ﬁgﬁnleq%{ﬁ:%g ?hﬁg& a/ %éjrerCéffé?A]eulqhﬂ%gt I'g?ee&) Disorder and
Caff%%% el gt erYod Otharae Serclist@93 I8 feannabisrsrpled Disorders
sudhearsz@ama()[s@epbn)iemmac(mﬂﬁﬁ)g Cahealysi BbyseS0R26), IGarhialpig Intoxication
29@8@; a0shrBbRyemterichiied Poefiung ToRfabBUhdibied NedWRS®R Disorder,

Caf@a IS- %Lcetﬁ 1An%jelt3l/’] &%%r%{a QEO%%%PF’M% a(tec-lr y@gﬂ% }j I\(l]ot Otherwise

npur Sive
Spegitede r@ §@F‘%i’&e M @?rﬁ/l%'@ Sﬁe@PF@'@‘ﬂ Re@@vdw‘ﬁ (304.20),
Codaite AHuse 0i366.60pr Cé2at: 0Qyxicatibh e(20R 883, Dedcaing Withdrawal (292.0),

Cobdti®ah@ichifdr YelheA! dRkanBHhHREEAPSRRHRYUDiNPES, Cocaine-Induced

ntil,on er.
Mool RS Caiamektdtug???f ARGk R bk, BQFEQ‘HC\‘?%XUQ Dysfunction,
Cogxinpinderedlaenriiperer gnd RagaiaerReledrPiserdes Not Glijerwise Speciied
29AtQ)thallum’hdgeﬁ+Rnléted Hyipetiast swdht ws DHslcidegen Dependence (304.50),

Wﬁ@ﬁ%b\ﬁ@e *ﬁ%@eHa—mﬁloég’r;ﬂﬁt%a)tloﬁ'@%Z 89), Hallucinogen Persisting
PercteEtlon Isor ‘:ashbacks) (292.89), Hallucinogen Intoxication Delirium,
Hallucinogen-Induced Psychotic Disorder, Hallucinogen-Induced Mood Disorder,
Hallucinogen-Induced Anxiety Disorder and Hallucinogen-Related Disorder Not Otherwise
Specified (292.9); Inhalant-Related Disorders such as Inhalant Dependence (304.60),
Inhalant Abuse (305.90), Inhalant Intoxication (292.89), Inhalant Intoxication Delirium,
Inhalant-Induced Persisting Dementia, Inhalant-Induced Psychotic Disorder, Inhalant-
Induced Mood Disorder, Inhalant-Induced Anxiety Disorder and Inhalant-Related Disorder
Not Otherwise Specified (292.9); Nicotine-Related Disorders such as Nicotine
Dependence (305.1), Nicotine Withdrawal (292.0) and Nicotine-Related Disorder Not
Otherwise Specified (292.9); Opioid-Related Disorders such as Opioid Dependence
(304.00), Opioid Abuse (305.50), Opioid Intoxication (292.89), Opioid Withdrawal (292.0),
Opioid Intoxication Delirium, Opioid-Induced Psychotic Disorder, Opioid-Induced Mood
Disorder, Opioid-Induced Sexual Dysfunction, Opioid-Induced Sleep Disorder and Opioid-
Related Disorder Not Otherwise Specified (292.9); Phencyclidine (or Phencyclidine-Like)-
Related Disorders such as Phencyclidine Dependence (304.60), Phencyclidine Abuse
(305.90), Phencyclidine Intoxication (292.89), Phencyclidine Intoxication Delirium,
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/ Hyperactivity Di sorder Not O herw se Specified

(314.9); Hyperkinetic Di sorder; Di sruptive Behavi our
wee@onasss such as Conduct Disorder includi ng BGEEP2007/052638

subt ypes chi | dhood-onset type (321 .81),

Adol escent - Onset Type (312.82) and UnspeC|f| ed Onse
Phenpyolidins-Indepssh sPeychalg  Pispidght @%‘QY@'QWG('B‘M?GQDM% Disorder,
Phéhcyrligire-ndu8sh afinoety DlwdderandotPr@mmIWrred?éB@tedl fllismtder Not

Otrtfisd] ea\é’idr)smr | : %2 ﬁg@?tgl‘ét to?Aﬁx@fryl/ﬁ@R@%rted Dlsorders such as

seqlivé: BVandiE, aoRBiate BhagidaRre (BTl Ch etk g P anxiolyti
Abyse 3Rk yS@iiai'MPd yPgiic 0205”"'@6@ i@?&‘ﬁﬁlon 292 89) Sedative,
HypteotispoaAnkiglylid $vithdeswa| 32002.0)2 Bedatiel Hypoote] oP@ngiolydt ilftyxication
Deﬁﬁ@pr%atl\gég% éilc, o'?@(n‘}%ﬁ tlb%ltf?&é\ﬁ&r@éhlﬂh% %éfér’ug@r Hypnotlc- or

erso
AnE s B8 sing Ef?é?%ﬁ %F?@t'va il [ shATKEIYE: ReEs A Amnestic
DispitosoReHRiie- DHYorelie. OBUAMIdtiIntsdn Beyehome  BeneL( Fodative-
Hybhdgio¥, der A(nﬁ@ﬂyhc-@iduc@ﬂﬂﬁ@d VBisérabm Ub &d atiee-Pempmioatd tor Anxiolytic-

( L1ty t
Ind A%étg [%Q%rglerélée ? ?ﬁ/ﬁ@iﬁ: ac%r(ﬁrg\oj?ﬁlﬁqﬁcg.l Qg Sneé(u?l Dysfunctlon
%ﬂi’?u R xB%xr“‘”TS@EY SEPsD §8E9'ﬁr &8 <¥p”°t'c' or
An@eleaReIBwh Discbilero Nee rOthgodsey I§pecidind BOR al PAzW@erst@rrrpe Related
Disbtde®r sieh (aBOEoZ/Babstmuwepaﬁmal (4B dehs8 Sedr as Unknown)

Sutgsqgrwtl I eg%lﬁ%ls@rdg%s%%D%S%ng%hc( §%?o gg)Nlﬂ‘Q%eMﬂEEntS and Nitrous

sor orgasm c di sorders such
Ox¥dghml e Orgasmi ¢ Disorder (302.73), Male Orgasnic
Di sorder (302.74) and Premat ure Ejacul ation (302.75);

Sle\‘éﬁ)ﬁi@rdé@hﬁbltﬂj Sdiédp @iSora¥EPICEWY Byds3Rmiatbuchd Primary

Ins ﬁfanmﬁmﬁé(lsgrm%r}/ %%%?O@O?W?fﬁﬁr%ﬁlegsy Eﬁ%ﬁ Breathlng -Related
Slegp rﬂ'%ﬂr@?réﬁ?gqﬁsl)sﬁﬁc jan RBYthEHepR P&?@Qdee 4% c?mfié%wsn@nﬂ'a Not
Otr(eIB\ﬁ)@e&Ep)emfiédd(Spm4l7} apr(r@? Dep Gsrndets bbcro@hi Rarasomnias such as

§1Q§r98@)soro%‘?x(@9+ 4PR08188p (ROr Edidorddf TBVESD t'Sflzee Walklng Disorder

| n r
30204[% H?namsssoyrg%b& ¥?%edWF§(3§£) %le gﬁ%éﬂ t?{? rders Related to
AnefheipMgaias Disgeder £4clcap degomnik e 6t’[ o é@@tﬁ%rr Mpﬁta ispeflee (307.42)
and Bi9ger6pmaincRélatedas Andiet MeytdDiDisurdkar (30N 44y Sleapc@isdreleoDue to a

GeﬁQf‘é| [iedi g’QzC%ﬁdltloﬁm%néeéHS’étarQélﬂdﬁ’@erd IgsféepaIlr)\ic;r\d’bls‘:1'nclud|ng the

C|f|ed

SUSTTRES NSRS Fiie et P B omg A ard Nk

Eating disorders such as Anorexia Nervosa (307.1) including the subtypes Restricting
Type and Binge-Eating/Purging Type; Bulimia Nervosa (307.51) including the subtypes
Purging Type and Nonpurging Type; Obesity; Compulsive Eating Disorder; and Eating
Disorder Not Otherwise Specified (307.50);

Autistic Disorder (299.00); Attention-Deficit /Hyperactivity Disorder including the subtypes
Attention-Deficit /Hyperactivity Disorder Combined Type (314.01), Attention-Deficit
/Hyperactivity Disorder Predominantly Inattentive Type (314.00), Attention-Deficit
/Hyperactivity Disorder Hyperactive-Impulse Type (314.01) and Attention-Deficit
/Hyperactivity Disorder Not Otherwise Specified (314.9); Hyperkinetic Disorder; Disruptive
Behaviour Disorders such as Conduct Disorder including the subtypes childhood-onset
type (321.81), Adolescent-Onset Type (312.82) and Unspecified Onset (312.89),
Oppositional Defiant Disorder (313.81) and Disruptive Behaviour Disorder Not Otherwise
Specified; and Tic Disorders such as Tourette’s Disorder (307.23);
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i ncluding both the treatnent of cognitive inpairnent
on its own and the treatnent of cognition inpairnment
WO p0oatbirsss di seases such as schi zophreni a, bi poPEF/EP2007/052638
di sorder, depression, other psychiatric disorders and
psychotic conditions associated with cognitive
inpairnment. Wthin the context of the present
Persnnaity i[ﬁsprderls_eimmdmgcti@nisubtyme_d rl?;aaeinuitie_rﬂerécrmli@d@isprdeor(301 .0),
SCrﬂt%ct?lHDItbsnsohW! Di@IEﬂBJEa_r O(fsoﬁ?.ngnl tSbNiEotg/Hé]Cbg%ﬁaliﬂj‘cb%@d&g (301,22),
e on, Qrie n rnjn rS.. .
Anjﬁo.c@‘ hsrasve}‘iltvdi 5PgeF (904 Phedfonderinie cersoring Holor (301.82)
Histricqifs i Rargonglity b Bisoadfi e 6104 - 29)n dNeseesiglied Patrenality oPisataea (301,81),
Avoieanir YPergupality mBidoydexn d30 a8@)u aDepdndeat i Rarsoretigni Disoreer (301.6),
ObsEGRIL EBRbUIATe APERSMAIty ObisSIEPK@014) ZB51 MBErsSndilyS &RS&ider Not

Hunt i ngt o. I,.sease, Pick disease, A ds-relate
Ot@%ﬁ%ﬁc'ﬂ?g&%ﬁ’ Hhentia states such as Miltiinfarct

denmentia, al coholic denmentia, hypotiroidismrelated
Sexlemepdfiugctions thell@iMgridxaapbeaei Bit&detstsueh R Hypoactive Sexual Desire
DISERAT RRZBH) i oAl Rl frePliDiaffeCB90S), 850 ARG afHlers such
as Jle | Sndal Aupsah,Sisores 04Tk UG MelEl Frastie, Disoider (302.72)
orgdemicrdisprders sdelpagessinale Qrysemitddienndat (3R25BxtNaly Qrgzamia Disorder
(30kerag ahd FusMatued) €jdcBlaBd e (BOR0IP)] $dxvigl SRR ldisdrder SUER €, Dyspareunia
(305%:)1?198 Qﬁgﬁkﬂdsgﬁo?gﬁ Pt ngusel s RSt ofHYi9L Qbified (302.70);
agents, cognitrve 1T npai rnent, age related ,
PargBjlis isven i dp & 'HE'HF',SmalﬁFtra)?s‘l‘h r@lighis® 0gA )i Feotteurism (302.89),
Pedonbdiar (80812), Dexudl Maspabismnt30288ynBexuak Shefsnti(302.84)afTeahsvestic
Fetﬁs‘hli%Yﬁ?g@i, ﬁ/_o ém;éngpwz:a@l) MU RAapIE Ed!o‘t’@ttﬁ&ﬂ/ts!ée@éecified (302.9);
VULV | sQr (S, . | N l. | [
e ey Aitcre S CaBERTT TaerR DGR A RedN @08 675 Gender
Idepiy |IPiprER Enfdalersentsr fi AIg(3R7-Ae)siead SerHel PireidgplopPtherwise
Spediedo3e26nt i nventi on may al so be used as a nenory
and/ or cognition enhancer in healthy humans wi th no

cogni tive and/ or ry deficit. I n_another aspect, o
g RaReRUkds, BD sl B, S50 15, e ¢ AGhafRRERL of coanition,
inclygingi pailefthe dregeaenti efeepanitive imppirment aplits Qv BRe rteeftreatment of
codritfonusr@pairmérite irt rataémeiteacds asuehy abotehizapinsmidlebipolan disorder,
ST R e T LN S SBPA, B o
'MRIMPAt-e thereof for use in the treatnment of

schi zophr eni a.

Within the context of the present invention, the term cognitive impairment includes, for

example, impairment of cognitive functions including attention, orientation, learning
disorders, memory (i.e. memory disorders, amnesia, amnesic disorders, transient global
amnesia syndrome and age-associated memory impairment) and language function;
cognitive impairment as a result of stroke, Alzheimer’s disease, Huntington's disease, Pick
disease, Aids-related dementia or other dementia states such as Multiinfarct dementia,
alcoholic dementia, hypotiroidism-related dementia, and dementia associated to other
degenerative disorders such as cerebellar atrophy and amyotropic lateral sclerosis; other
acute or sub-acute conditions that may cause cognitive decline such as delirium or
depression (pseudodementia states) trauma, head trauma, age related cognitive decline,
stroke, neurodegeneration, drug-induced states, neurotoxic agents, mild cognitive
impairment, age related cognitive impairment, autism related cognitive impairment,
Down's syndrome, cognitive deficit related to psychosis, and post-electroconvulsive
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The invention al so provides a conpound of formula (1)

as herei nbefore described or a salt or solvate thereof
WO 00708563 N t he treatnent of cognitive inpair NeCI/EPI0N7/052638

another aspect, the invention provides the use of a

onpound of fornula (1) as herei nbefore described or

tre%tﬁleﬁt delaied| gegniliven disawsiers; nanth &ypidrgiicadispiderosugh as Park'nsons
disezst, aewrelepti¢-odutdrbpdrkiaatnient araf taaliveodydkinesias.whi ch

requires agoni smof a nuscarinic M receptor In

anot her ect, the |nvent|on rovi des_t he_ us o
g Wksanal DR rsse Gt e AeBiERrSher ddntpncender gooniion
enhggicer ighegifatreanshdingst cqanitve @ngien feararudelicds a

medi canment for the treatnent of a psychotic disorder.

In bﬁ‘otﬁé‘rea%fgéf’dﬂhgﬁﬂ\t/entlbn rb\ﬂM@J‘ta' ;gﬁﬁ\ﬂ'&e@rﬁﬂlg (g)sgs ®erdinbefore

de PR 51 4 salt oh Savek st (O uOR T loa trebs e agpevanotic disider. In

ongrgdhiheginegitt, ther invaetianr eepvigeata soMpeHng b Hpewmila, (1) Tas hereinbefore

dedchiBed bl BalabsspitdettRs fdrlige s e Aleatindrd P Sthitbpafenia.
formula (I) as hereinbefore described or a salt or

solvate thereof in the manu ct re of i_canent
g Rse oA SO S BEGIPEITRO] ot (B 86 FedisHigE Henerived or a salt
or %\@é@thered’ﬁéorluseemthuedreapn@\hocﬂe@rdiivueémhaldﬂaﬁt treating a

condi ti on which requires agonismof a nuscarinic M

In raﬁ&tﬁ@rt %Epec\f\’h h%hm?/gﬁfbr ?%@ld@g%g't?steeﬁf Qgcérﬁpcﬂmgamrm'u% (H as

hereinbripre,deqoyibgd ohg sal %%%"Yﬂtee theeaatin E‘@d"%i“f%ct%%lotf agpedicament for
thedrdatraerg of heoadifion Whicb neguieb adomemtof atniescammori: récepéor.
human. I n another aspect, the invention provides a

In %ﬁétﬂ?rdggpectt r ﬁl%t Iny nt%npé%((‘/ll?j%% tﬁ% | %Orofj%r com%oL{nH of fq;rmglﬁ (H as
her@m{og‘@(q: Q%SC&'H%‘?J H’E a éf*"t ar YA theedbin thermanuiayry o4 § medlcament for
theheragh erfiteff arpsycredic disoedtrorin @ns @htbodimes| thaireethiiver mofides the use
of & eorﬂpgulﬁf@qgﬂnﬁmg'{l) ak tF'l@rélr\'Bé?cﬂ'B'd‘é@crﬁ)reﬁvdrqae's?aItaorr%t\,}é\fléjth@f‘eof in the

map Bt 2RSSRt R neb el R ARttt of ' 2

compound of formula (1) as herei nbefore described or a
The ahiention sdov ptaviddsetheolise loh spremeotratliohEdaimuld (B asmeaedinbefore

dedcPibéd W”@r’sa-lfh@r ‘s&Vﬁ@tﬂh@%o@llnc‘%@rrﬁé(r'l@g@tu@ BELNREdREment for the
treétmen% o{]c%gnl(t]ge |mpa|rmen¥rpal rment conprises

In another aspect, the invention provides a method of treating a condition which requires
agonism of a muscarinic M, receptor, which comprises administering to a mammal in need
thereof an effective amount of a compound of formula (I} as hereinbefore described or a
salt or solvate thereof. In one embodiment, the mammal is a human.

In another aspect, the invention provides a method of treating a psychotic disorder which
comprises administering to a mammal in need thereof an effective amount of a compound
of formula (I} as hereinbefore described or a salt or solvate thereof. In one embodiment,
the invention provides a method of treating schizophrenia, which comprises administering
to a mammal in need thereof an effective amount of a compound of formula (I} as
hereinbefore described or a salt or solvate thereof. In one embodiment, the mammal is a
human.
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adm nistering to a mammal in need thereof an effective
anount of a conpound of formula (1) as hereinbefore
wa@le®cniisesl or a salt or solvate thereof. | n oneCT/EP2007/052638
enbodinent the manmal is a human. The conpounds of
mul a (I) and their salts and sol vates thereof may
Th%l‘@ﬁﬁt'%‘ea@%lp{%e@ 3 Brethashei treating sogRitiye mn?@meabtwm@%compﬂses
adreincstermng t0 pphammabincheat yipereafl araeffacpey etnotmtad a2 avogabund of formula

(1) 84 REEINbERFS deRRbLAIBIPS 85BN chvaté et Yihiohd enflod B%erft, 2he mammal
ext rapyrimdal side effects and cognitive enhancer’s to

1S aprl]%'(}? e inproved treatnent of psychotic disorders. The
conmbi nation therapies of the invention are, for
Th@mampbmdsadrid)mwet dy edd ddjirugaits iavielsplvaidy theleonely ai&sbo be suitable

%?mwaiubﬁ alitPBiHef SRAY s PB}‘? a%ofgﬁircg‘ Qﬁdi%tﬁﬁcap‘éﬁﬁ;héa‘/em&g mood
sta

Istratio
BB 0B S AT OP SR gl S OfekSad cognive
entmicersrte gravidegmpraved digatment ohpsKchplia diserdens. of two or
nore therapeutic agents is referred to generally by

Thd E@rﬁ@néﬂ%r{ tjngr%gb@ Qtflm?e |ﬁ5éntleﬂgr(§]%reéxgr@§9 %Gh%éﬂe}ﬂ% Jéjnctlvely By

erapeut i.c_adm ni st
adjymwgﬁgmmﬁtrag@ﬁ]u% {Tgapié p&q‘terwuglﬂg ogprlaqpllrlga@ 'H[S ration of each
of the gompsnénts whihetforn phsénanate Pbernacestic gamacstidnstor devices. This

regiié &F Thérapsutr ad@ivialstrafigt BE twd & apenet iherap@itid iagbhitatis ABferred to

ger%{gal!)h%f t?]8£'é° QHanln%? faﬂrawlh%{élﬁ )as %ﬁjéﬁcml ther%%)eﬁt% é((ﬂﬁlglstratlon it

one
is @?%BPPW%@F’ a%oramqr%@wé@ga}wstraé'ﬁnar&nyoPgﬁ' ol tre&‘”ﬂ?rﬂd egimes in
whicbr aextatiaply rrecgidel ssipdeatef belcttaymirpusogni bvarapping therapeutic
adBMRABEST othE anbBuﬁUstch%rﬁﬁﬂﬁoﬁ) &fa sdeorEelvatithereof and at least one
antg)gyn %ﬁl'g?ar\]gaetnk naomgogm?é]olh éggrﬁ ntlggﬁ %ggg ' Vgnt%]n“?( iR%Ut | %rug for
extrapyritidal gidet gfigiclsi Qed OANHVE ﬁ@F%ﬁS@D@F% %taw] e sicpRe % the current
inverfitioone I ronepembadimehie of adjponiet thefapreutic peimiistratifont asrelescribed

hel@ﬁﬁd At et %Ct%MQ@ MRS é‘tﬂ'\&Qp&ftlcad'b‘f’ﬁnli'@trratfbﬂrﬂ?%%rﬁr more of
the! AEESTRYOp & Ralifh i, Epé. Anench F&telveSLadfinilafion o another

COff‘IPthﬂnfre nfhe ocopanauads ofwissmiiee (I eed vsally Or cAVAtS (therepbnay be
adrainistdretl east adjoectant ithEsymduiit | Ceaigent , toa patiogts who are receiving

adrﬁﬁﬂ%@r‘a{lbﬁ@frat I@J&t@ﬁ%é@l &ﬁﬁﬁ?%genta@ rr%gﬁ'cs(%ﬁfﬁsbp’an%ng&é&essant an

an%ﬁ}ﬁtﬁxa}ag{ﬁue rﬁ%yrgrag é;:l ec s or a{ cognitl g nthancer but the scope of

the invention also includes the adjunctive therapeutic administration of at least one
antipsychotic agent, a mood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyrimidal side effects or a cognitive enhancer to patients who are receiving
administration of compounds of formula (I} or a salt or solvate thereof.

The combination therapies of the invention may also be administered simultaneously. By
simultaneous administration is meant a treatment regime wherein the individual
components are administered together, either in the form of a single pharmaceutical
composition or device comprising or containing both components, or as separate
compositions or devices, each comprising one of the components, administered
simultaneously. Such combinations of the separate individual components for
simultaneous combination may be provided in the form of a kit-of-parts.

In a further aspect therefore, the invention provides a method of treatment of a psychotic
disorder by adjunctive therapeutic administration of compounds of formula (1) or a salt or
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the invention al so includes the adjunctive therapeutic

adm nistration of at |east one antipsychotic agent, a
wWorewd/18156di | | ser, an anti depressant, an anxi ol BCT/EP2087/052638

drug for extrapyrimdal side effects or a cognitive

enhancer to patients who are receiving adm ni stration
solyate c BieRAIntPs dofPafightnieceiving tberapewdlin @dpinislmtigat af at least one
anttpisgchedit agdihte tmarfurthlat 'aspect,hbe apeetionofrotites thewesetaf @ampounds of
formBd (Bl 5t 98t dABIS IrRF&A IS I LAREQUR] oF-a B¥dicament for adjunctive
thefaleog:fl,ihé%aﬁgf%iaﬁgﬁn if]ogltﬁt]ta] Eﬂ%%{ng(%é:o? gﬁ%oéiﬁtoisrog(?e&qﬁ %t patient receiving
thegapeitis adevidgiratiogeethalr leasi phRrantips\ichelic ggentor The dnygitien further
proplilas rmegioundslof carmuiss (1 ioora ealt @e \sob/atec tigpedfsfongserfor adjunctive
theFRLAL BlRGiRAEh ERTRORERent BF adsy SRR dRdRder in a patient receiving
theld g&(ﬁrl{]on? g‘?ﬁdfew ceg each c‘gw rising one of the

AR n e DIstalion ML <A TRl adeY Such

conbi nations of the separate individual conponents for
In & furthet aBEStSthe Mz iiGH pNIdEB Y Methpt @f itrdetindrd of Bepslerolc disorder

. t - - . Qr e .

o SRkt lplB Sumhbobf BTp B nfMGLRAE hon B st
recEg/Wh&prqpeg '%@FH@?'SJ[W'OQO? u‘f’ﬂf‘?F?QVQd? H’érfBWéLﬂ?i(B or a salt or solvate
thegabifi ninst fuatheoaspect, dagrinyeaniits pbvifles thel use(dfat deashogalantipsychotic
agétt spiheahghFRire @fF atnfedicap@int Rittad[uReRievth BiGpbIey &P@Hikir&tion for the
tre&%h{”oitar BE;’/C%Bﬁ(?fdis%hdérEiﬂSé rg%ﬂ&nt%%leﬁﬁwé"!ﬂ%{éﬁ%uﬁ‘@%rdfr?niéthtion of

a rurther aspect, the invention provides € USe 0 ,
corppeHgE i doraula g RUPSAftIOF soivale thgreof.o Thednyeatian fyrkies provides at
leastontehantipaynhbbe bgere fofadiunchdl therapetitid admaditratiot fov ghe treatment of

a psherctRediédree@f Hasibrhtadebdling Qherbputlcr S@hiRBRELE of compounds of
3G patrent receiving therapeutic

S oti.c_disorder
for'ﬁﬂ%ﬁﬂioi?rsgﬁioggm\é?qeéqer?east one anti psychotic agent.

The invention further provides conpounds of fornula
In 4 fYrther aapel the dvestibrv ptosidek er methofl @f treandnbdiof a psychotic disorder

by SifiutAcddusandrass AR fstRidh o 8bmpdirRiR df RIrmul&) or a salt or solvate
reat nent, .o C di sorde

t | of. a hat | [ in.a_patie : .
thefesl ah VRIpE41gR BBl oadlnt e SPyelfiCpbaY b invspon further
proxiges Hig/edeofi & carpination| of campayndscef fargmez (1) ok ;alt or solvate thereof
and aMeadtions aptigsyichietic syeneihhibe mahufacted okatmedicament for simultaneous
thel ﬁﬁ@%ﬂﬁlin‘fgtr%%r‘?ﬁ{thgﬁré%%%f'avﬁs%ﬁ&rca@ﬁ(gﬁé@ The invention further

o oS 2t oy SRR O Sl S 439t of o
medisapenhtds sihulfaneaus thefapeusie agnmiristration with etiteest bra enfipsychotic
agdn iratheurdaieéntas Bl chdtib @lidordee NtThe veh et Aleset previdse céhpounds
of @Pmlhlgefﬁtor%ngaltatﬂgliegﬁyoq I?J@E if&r simultaneous therapeutic administration with at
least one antipsychotic agent in the treatment of a psychotic disorder. The invention
further provides the use of at least one antipsychotic agent in the manufacture of a
medicament for simultaneous therapeutic administration with compounds of formula (1) or
a salt thereof in the treatment of a psychotic disorder.

In a further aspect, the invention provides a kit-of-parts for use in the treatment of a
psychotic disorder comprising a first dosage form comprising compounds of formula (1) or
a salt or solvate thereof and one or more further dosage forms each comprising a
antipsychotic agent for simultaneous therapeutic administration.

In another aspect, the invention provides a method of treatment of a psychotic disorder by
adjunctive therapeutic administration of a compound of the present invention to a patient
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agent in the manufacture of a nedi canent for
adj unctive therapeutic admnistration for the
W e@anemsss of a psychotic disorder in a pati eneCT/EP2007/052638
recei ving therapeutic adm nistration of conpounds of
formula (1) or a salt or solvate thereof. The
receiyingntheqper i tadsrnipralipnde’s aat aqt@ﬁs‘ﬂgr@ﬁ@”hﬁﬁleﬁWcﬁeﬂ the group
corasgting of:ar maolj stabiisarcan hetidepeassaut, anhammolstur @t drog fdraaxtrapyrimidal

sidk BRedts 8R4 ARBENiIBfe éhHABy&hot i c disorder in a patient
receivi ng therapeutl c adm nistration of conpounds of

formula ( L a salt or solvate thereof. In a further
In %@b’@é[ aspeq th%@émtloﬁrprﬁb\f'@ﬁﬁ heyisg Oﬁétcﬁi’ﬂﬂ’oé'?d ok teaPresent invention
in thie mapsfactoed iof adh®dicdmenbyorsadjun dtias eberapéitier agreitstration for the

treﬂ%pbﬁgr&%mlc%scﬁ&’émg@ngac’tléﬁft rétfér\mt{ fher)eu% a@nﬁﬁ’éﬁatlon of an

e I nat | east

or her C
ey TSRS SEIoREEndtoM B | BPUR UM TRt b S AR alabiliser, an
antidepraggantofanaadeitionza idowg der ewtranydimétsl (ﬁdﬂ‘ &ffaets sand p cognitive
enfincar.salt or solvate thereof and at | east one

anti psychotic agent in the manufacture of a medi canent

surultaneousthera efutlca |sﬁrat|on|nt
g 2

Th? FE(EE”:'Péh% SQProyidss e, BG @f 4P ofthe PreseRLPYgHion in adjunctive
thefapeutie adpinisiiatiers fariee treatngnt ©6 apwﬁumcwﬁsomﬂrnmlaape(tlewt receiving
thefipedtic abmmtsmfan@%f am atthe |ﬁ@’6df9ﬁ$§dl'é(ﬁed3from the dirdtprBfkisting of: a

mo, 8 tatﬂllgy gﬁ'%ﬁﬁd@ré%‘gbﬁaﬁ%mvﬁ?n@ ({}Héq cx é}@m M]fsﬂlte effects and

ne an rc agen
aCB%WH‘f?o?Wh@”B‘?rsorder The invention further provides
conpounds of fornula (1) or a salt thereof for use for

Thémwhﬁcﬁmaﬁér ;srb\ﬂa@m@tus@ @@r@dﬁmp%hhatdf e %ééhtmvehﬁ@sfor use for
adjunc |v§%er§§%ﬁ|@%td:gﬁnlgtgaer|ﬁ% for thg’?r%a meeq?t ??ﬁg}/&otlg dlsgrdertlrhg patient
rech¥ o hesPein AATBIEAioN sty?"ﬁ hegtive ingredtent feleried rom the group
consigting at taumeod Stakiliserdac antideprdssants amahkialgtio wsdrug for extrapyrimidal

sud&'@ﬁé&@%H& bCogfdbsHanatd on with conpounds of formula
(I') or a salt thereof in the treatnment of a psychotic

disorder. In a further aspect, the invention provides
In & fucther éﬁp%rtf‘g ifvsntiers Brovides wemethed fwieatnesmt f pPpyetic disorder
by ddjpiaciilerthexpputicsadrgingstratiors bf dosathe ngretiar rplecdrigtom the group

cor%@ﬁﬂ%%f‘%sm%d fst%f)ﬂyéraﬁr( E%tld%;pg%sﬁﬁtj bn @hxi8 {lé’%t@rué K& &R Epyrimidal
B R %eﬁqteaﬁ@sa'gmpﬁ@raa%ﬂ? agiiniStration of a

corgpiedngli of theapresent invention.

In a further aspect, the invention provides the use of an active ingredient selected from the
group consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyrimidal side effects and a cognitive enhancer in the manufacture of a medicament
for adjunctive therapeutic administration for the treatment of a psychotic disorder in a
patient receiving therapeutic administration of a compound of the present invention.

The invention also provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
side effects and a cognitive enhancer for adjunctive therapeutic administration for the
treatment of a psychotic disorder in a patient receiving therapeutic administration of a
compound of the present invention
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I n anot her aspect, the invention provides a nmethod of
treatnment of a psychotic disorder by adjunctive
W@ b@rapses i c adm ni stration of a conpound of tPEI/EP2007/052638
present invention to a patientreceiving therapeutic
adm nistration of an active ingredient selected from
In 3 fethgr gapeEoRgiiventien Brovidgs @obathe Mhinepiegnt oha psychotic disorder
by amuldepoes fendpeudic a@ministtation cof aacdmpgurﬁd)pf the present invention in

corBBhARRY With é?ﬁbctﬁﬁedi‘ﬁgl‘aefdfe%@ts&e@fé@ Rofh0@B| drbl\,ﬁ? c%ﬂé]@tﬁf@ebf mood

stabfled o8 O ST RE e B o Fee o B S0 an
cogsftivg epBaneeanent for adj unctive therapeutic
adm nistration for the treatment of a psychotic

Th&liRRRhEGT fdd‘ﬂe@p%‘de@%e ru%gedf\ﬁ Bmbi H&ﬁd‘ﬁpgfué IcBmpound of the present

nistrati.o L en

v EBNGRAs GeUe IR ST FoBEnE CEHR SBEG - @ Mool stabilser,
an mtld@@m@gbm anmytmqﬂ @nugtfpf; extaapyrlu‘gdaﬂ §|rde effects and a cognitive
entexicenip)the Madlafactireler £iledichmeantdr sintfigingdus\tBerapddiaCRliministration

in tﬁﬁ?feém‘ﬂ%’%“é’Pﬁh@& fESyiLdes the use of a conpound of

e present ention In adjunctive therapeutic

adm nistration for the treatnment of a psychotic
Thelinventiar furthen ppyidesrine use aif\A agmbihaticmpefua icompound of the present
invastiBnrngitanedotiod ingfedidht 86lktiée fioROINE Gt conelsiied 6flanicdi stabiliser,

an talﬂﬁd%{rgéjs%np%sb&lélﬁ% %f drug #SP%Qtrépfgﬂm& ss?tfe’ efitts and a cognitive

epressant
enRApCRR r $imufianeoys o‘@er@PP!éttCt §d'§H‘bStr§t'%g%|tF‘? Jeeaipedneled . psychotic
disaider.i nventi on further provides the use of a conpound
of the present invention for use for adjunctive

Thé rﬁﬁ enutfdrﬁ‘le?%na rﬂdesst trhg soen%)ff 8 r%o%h (ﬁeo‘rfltt hes%nt %V{antlon in the
maahl'yﬁPWf%P? aﬂn%amenéﬁprawvweph@ Ff@dﬁé?rﬁ‘lt'c F@H%t@d'of‘ Mt an active

ingtdueng selepted drosi Biei grgumEonsistingott ssabd stabéiser, an antidepressant, an

anﬁ&%ﬁ@%ﬂr@éﬁﬁ@&tra@?mﬁ(ﬁﬁf'sR)‘eyéﬂeE’es FhdH BEhnitRE enhancer in the treatment
%H%noerg si'de effects and a cognitive enhancer.

of Rsygﬁg aspect the invention provides a nethod
of treatment of a psychotic disorder by adjunctive
Thé hevenpien tfutherdpronidss riag i e of aatorasdundeof gy echisent invention for

smﬁﬁéﬁéﬁu@qhérﬁ éﬁtk%rﬂﬁ@t‘r‘%’uoﬁ%ﬁf &t b&Rehgre Hpé?é?ected from the group
coRising of Pipoed Hellrera s WP Eisat AR Al A oy 1o exfapyrimida

sidegfiesie end ecoanipea ¢erancerde dievirerRimehiesl gsyehagic disorder.
admi ni stration of a

The invention further provides a compound of the present invention for use for
simultaneous therapeutic administration with an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
side effects and a cognitive enhancer in the treatment of a psychotic disorder.

The invention further provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
side effects and a cognitive enhancer in the manufacture of a medicament for
simultaneous therapeutic administration with a compound of the present invention in the
treatment of a psychotic disorder.

The invention further provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal
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conmpound of the present invention. In a further
aspect, the invention provides the use of an active
WO praoisent sel ected fromthe group consi sti ngPOF/EPA07/052638
rmod stabiliser, an antidepressant, an anxiolytic, a
, for extrapyrlmdal side effects and a cognitive
Sld@ gﬁtéé\n |qjcqg{@tlvmh'aagqujpresgpltanqﬂ@@,tagrﬁgﬁlftlofqﬂmmlstratlon with a
corapipundatf itheepre ket apeatiorcindloerireataten bt copsyicbotic digorder.
treatment of a psychotic disorder in a patient
c adm on.of. _a co

in piffthr Sebl ThERTENc Bistlbsrt ik s i B P tedtingnt of
DSM@UMIS@H%@WW@%@ﬂ‘lésaud@mgesf@rr@@pwrlﬁlﬂ@m GaRPOYNE @ the present
inveatiodi &id bge of :mae foaickrsdasape ifsreis eadch amhpiikipy as sative ingredient
seléae@ﬂ%fn%é!tg'r&l t?on@szlgg bP5 rﬁé&f ?t@bfﬁléép Q@En%e%?es%glflte%ﬁ Snxiolytic,
2 04 7 Codnitlbe pnancer ror adiunctive tReraBeliie oo
Ui EPYHRIoeG Siqe, £Tepl op C&g geps‘if‘@ﬁﬂ? C
theﬁﬁp@w@@@mini‘&t@tl%tl ent receiving therapeutic
adm ni stration of a conmpound of the present

In d&@r‘ﬁﬂ%&%ﬁém ﬁefplé'h&ﬂ%?%ﬁﬁﬁt the invention provides a

treatnent of a psychotl c di sorder by
si mul t aneous therapeutic adm nistration of a conpound
Exafiplesof prtgsgenoticriregs thehmay beordefuldn therpresertt invention ingleide, but
arel Marliedlie@nb: S&li@h tcbenhdl WBkBR; P58 PABp&hiInE Fe@dptordantagonists;
mdm'-?éj ﬁ?&sﬂf%' h?o‘a[nato%‘ gﬁt a%?ayoﬁé a”EHTé‘” rgd%nﬁ’été/t ' t%,otu’ﬂc alpha-7
OB WA cHyCTR TR GIYTF u\nmt?é?rspr%upaa@' Baengded anogistH3
antegoristeabMe¥ ofodalatoospldkid cantédgonists puas esitosemetentt amch tametant; an
atyﬁlﬁalafatnhb!é%/chﬂtﬂf efdﬂregiarﬁ;ﬂéeﬁlb%blﬁé ORdnbB&pide, O WiBperidone, quetiapine,
anpn%'%él S%I eaﬁdn?nogulg o%bl {y?’og)hen [ﬁsggﬁtjéhdgspﬁgéﬁ%olo §|m02|de
an%MO%ﬁr@sbnwhqw@'mnéép |@§ tch@rnfawa¥'ae¢ teidsging, mesoridazine,
trifloepkrazine ntpefprenazine tfhnpbmfmrtehetmfpmrﬂmaznmjmpmdsutotr;mranme and

acét%ﬁéﬁtglz@%eattﬁ%ﬁéntﬁ’%r}egvpsé/Lﬁ:'HOt i3 d'tﬁl@fh%ﬁe Ttéﬁd chlorprothlxene

th'eé‘°§8 8!%8'0'8?31 hé I E8AAFR P nt ?’8?12 %ﬂ%‘azéﬁs act é‘ZOth'azep'”es
'mlﬂ@@ﬂl@dp@?ﬁ sQP%%Oélﬁlam')dTﬂ'Fteﬁ@Z“@ﬁsouptrt%iﬁ@l stsuply ofS alamotrigine;
dibemastasdded, isee as doxapink| diapdremsalohes, asuchmsi radlitidote; axipiprazole;

a”‘gﬂ ali®ds tﬁél‘ebﬁm)éf hﬁe%tup@cﬁ@tu@éétﬁ@s and a cognitive

ancer for sinultaneous ther apeutic adm ni stration

in the treatnment of a psychotic
Examples of tradenames and suppliers of selected antipsychotic drugs that may be

suitable for use in the present invention are as follows : clozapine (available under the
tradename CLOZARIL®, from Mylan, Zenith Goldline, UDL, Novartis); olanzapine
(available under the tradename ZYPREXA®, from Lilly ; ziprasidone (available under the
tradename GEODON®, from Pfizer); risperidone (available under the tradename
RISPERDAL®, from Janssen); quetiapine fumarate (available under the tradename
SEROQUEL®, from AstraZeneca); sertindole (available wunder the tradename
SERLECT®); amisulpride (available under the tradename SOLION®, from Sanofi-
Synthelabo); haloperidol (available under the tradename HALDOL®, from Ortho-McNeil);
haloperidol decanoate (available under the tradename HALDOL decanoate®); haloperidol
lactate (available under the tradenames HALDOL® and INTENSOL®); chlorpromazine
(available under the tradename THORAZINE®, from SmithKline Beecham (GSK);
fluphenazine (available under the tradename PROLIXIN®, from Apothecon, Copley,
Schering, Teva, and American Pharmaceutical Partners, Pasadena); fluphenazine
decanoate (available under the tradename PROLIXIN decanoate®); fluphenazine
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di sorder. The invention further provides the use of a

conpound of the present invention in the manufacture
W@Roo10ms68 canent for sinultaneous therapeuti c PCT/EP2007/052638

adm nistration with an active i ngredi ent sel ected from

t he group consisting nood st abiliser

enadﬁlﬂqtge@p/@@@@qtundgrn t%)gqagpgqmg PIgOgPﬂlﬂ@ﬁ ofluphenazme hydrochloride
(aveidhle pydearriha fbdeiatdee BRDE(IN@yndiothixamgr(Brailkableamtuan tertradename

NAVANERS, gtaoﬁﬁtF:TtEEF) Qlfn?lg|xﬁﬁggﬁ&?i:fqdéc¢1Idﬂd@oga@ﬁfablghﬁder the tradename
| u vi d u

NAVAKETDLOT {7 | BileBRRERECS 1 e, Va8l oI propy2-

(triflumremetsyhRienetiazinen  siyeachipade.ngpiaiiabler  sereict die f rigagename

STEDAZINE®R Frono $aiithiiimg Betkman; measchesibaibe |(dwdiable amder the tradename

TRﬁ_'AtF'd*ﬁ@r ﬁ%ﬁaQEherﬁ\ {%ﬁé\tzln% afd %rnh‘ﬂl fyfke hydrochlorlde (available

untferr]' Er}gp qudga?rﬁlgn e@%lﬁé?ﬁg\l n:g%z”ﬁ/qe-héva%b?e under the
tragengaret |ME1LEAR|L®erfFW oMpwrstis,a P@éﬂ"pﬁ)quTe@h tTyaprangle fipharma) ;

molimdepat i(emanbare uslef Othesi tladehameo USOBARIRAP &b CEndo); molindone
hydt3EHIGH R fadhilaBR MYH&e'P tﬁ’é‘ rBGddabfe M&Sﬁﬁﬂ@f%xé&h@ﬁé\%ﬂatﬁlé UfYer the

‘gﬁﬂaﬂ%eg 'E,gl}gl?l Sgr:pﬂgﬁ&gtaprat jIeXapyey M o:cr(SlJISrrlde €?avallable under the
tra@eaanwpy-@XhTﬂblE@l dedefokeping sunginate dgvaileblee updéraioeertradename

LOXITANED F@ﬁh&ﬁ{ﬂre Oberpe G qBRAAIROARS Pel@line [RKilan®) or melperone
Edn%}g’p%rﬁgd) thgg provi des the use of an active

Y§I"8€ted from the group consisting of: a
nood st abl liser, an antidepressant, an anxiolytic, a
Othebr Layithiole mtipsmdnptid: wirgsl insiude rﬂblfnezins (am;llaalecugdﬁrtmeetradename

SPARINESE!  iriflufpiémadna!f agtalieleof vadereditkanefddechdfme VESPRIN®),
chlgrgm'{h&gn g%&%ﬂ%ggr l?r’i)(?eti!t h% ﬁgég ams’et ﬁHﬁQﬁI’A\wé)é (ﬁﬁ%er doI avallable

I nvention I n

ungerpibec hadangme %%lN @h@CPWBWﬂqZ&? {Meilakle Wltﬁ%stradename
TIND#H.@;};,e whcldorpacizinee (avgitabii enhderel thet etdadenemet hEOMPAZINE®),

meg‘ro‘w'ﬁeﬁgéit §5¢d1|9bI@f undér 'Tp@ﬁrla?teﬁ@rhé 'ﬁ@ZINA@N’@) pipotiazine (available
onGR i EHararecTR R bkl sinbalihre Dcaisghcer

for sinultaneous therapeutic admnistration with a
The antissyohotief diube lipted Sabiive | bW Erzidemame Mayhelst rsesatvadiableofom other
supﬁ‘ah@r%y%'a@%Guﬁgre%@"rﬁa%(enﬂrh@ a further aspect, the

I'nvention provides a kit-of-parts for use in the

treatment of a psychotic disorder conprising a first .
In oress Btjaef espact ofhe wivenjioa, saitabtauadtinsychdlie ageatsenelude olanzapine,
risperidone, quetiapine, aripiprazole, haloperidol, clozapine, ziprasidone, talnetant and
osanetant.

Mood stabilisers which may be used in the therapy of the present invention include
lithium, sodium valproate/valproic acid/divalproex, carbamazepine, lamotrigine,
gabapentin, topiramate, oxcarbazepine and tiagabine.

Antidepressant drugs which may be used in the therapy of the present invention include
serotonin antagonists, CRF-1 antagonists, Cox-2 inhibitor/SSRI dual antagonists;
dopamine/noradrenaline/serotonin triple reuptake inhibitors; NK1 antagonists; NK1 and
NK2 dual antagonists; NK1/SSRI dual antagonists; NK2 antagonists; serotonin agonists
(such as rauwolscine, yohimbine and metoclopramide); serotonin reuptake inhibitors
(such as citalopram, escitalopram, fluoxetine, fluvoxamine, femoxetine, indalpine,
zimeldine, paroxetine and sertraline); dual serotonin/noradrenaline reuptake inhibitors
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i nvention and one or nore further dosage forns each
conprising an active ingredient selected fromthe
wW@e@aposehsi sting of: a nood stabiliser, an  PCI/EP2007/052638
ant i depressant, an anxiolytic, a drug for
xtrapyrlntdal side effects and a cognitive enhancer
(suely rassyeplaTedpR oig8oxaiiBeageigreitheadn milsesigienb Norparepaline reuptake
inhibitbrsd i (secit , ag hebpedtinept tiicycic hamt@epreExantpl ¢micbf as amitriptyline,

cIoﬁ‘ﬁHrél’ﬁ?ll)éC hlﬂtlﬂ)rﬁmﬂ{eugﬁabrtﬁﬁlném}’tohﬁptylﬁt%f l%?lnd' rt‘nrhﬁ?arﬂh@)s €Rfonoamine

ot

xR imBolt R B RacarhRidh o hudigids” Bléneizine anc
tra@ﬂﬁygwpgl §HTﬁ@ntggopt§§ (tsp%a%wp@g@nganqggon and granisetron); and
otharyt @gomiastisiprdditrty; samgaition] sidafaxivies oiiamietin ahfitezagine, nefazodone
an@pgﬂk@hgf ; glycine transporter GyTl inhibitors; D2

partial ‘agoni st/ D3 antanogi st/H3 antagoni sts; AWPA

nodul at ors; NK3 antagoni sts such as osanetant and
Anxiglytiest which may aheyps@glin dre itheraphoff ithe Hresendxavastien include Vb
antafeAStp] 31T 7 altadutafs Bed bénBaRIZzENAESsUdhURtdIBBRESI8m and lorazepam.

ari pi razol e, Zi prasi done and am sul pri de;

but henones,

as _h eridol,
C B RER aD e SHer L N sUsehl Bripr Gikizph et the present
Invemtloor inghudenentiamebmargidazisneh asr bemzt@pmazblmlden procyclidine and

triheRypbBRIANZ, d1ftihistdrbipde eh e, digHbnhl dHa el ZinB&lopaminergics (such as
amg&%ﬁ}%gr perazi ne, and acet ophenazi ne; thi oxant henes,

t hi ot hi xene and chl or pr ot hi xene;
t hi enobenzodi azepi nes; di benzodi azepi nes;
Copativg sitheaizetseshiclul intmrrtzmutsﬂoamemb flesrapy of thezpesatitioweaton include
exabﬁmél @@&lm»egtéfas)él .M@fyr@qsneﬁ ab' ta%ﬁhé‘e cﬁiﬂébezﬁ’is rivastigmine  and

galar?tﬁn% re(%’i nd%ptgﬁor*ﬁ %garmq M1 E)ms%s uc%xgsocev rpellne‘)md

|p|prazo
derl vatives ther eof t hat have ant i psychotic activity.
In dneaempbedimeht, theadetivarmgrediedt fouppé irecanigihationl witt @ dompound of the

pre@@ﬁt‘ PRYAIRL 1 8 9h U&§ |E§|a‘ént'B%¥ctQ%cS Yot %%I%Pfeo'blo%&né,n olanzapine,

el SRR e B Frtestne SeEBETcBr )~ Fr ho
Myl an, Zenith Goldline, UDL, Novartis); ol anzapi ne

In cﬁr&\/éﬂnb@dﬂhﬁnuIﬂ@teBcttvbengrédldﬁmﬂﬁseZTfPREﬁMﬁat)o,n witroacbimpbynd of the
reserft ﬂ(/@rﬁloqogea ||§}‘Rl BEET fof R&atn %dgméﬂﬁzmazine, thioridazine,
pGE n?élil’?é gyrls eri oneb ava{ abl e un elh. o

mes@rdazin d H%t}%tazme perp nazine, proch orperazine, trifluoperazine, thiothixine,
haloperidol, thiflurpromazine, pimozide, droperidol, chlorprothixene, molindone or

loxapine.

In another embodiment, the active ingredient for use in combination with a compound of
the present invention is a mood stabiliser, for example lithium, sodium valproate/valproic
acid/divalproex, carbamazepine, lamotrigine, gabapentin, topiramate, oxcarbazepine or
tiagabine.

In another embodiment, the active ingredient for use in combination with a compound of
the present invention is an antidepressant, for example a serotonin agonist (such as
rauwolscine, yohimbine or metoclopramide); a serotonin reuptake inhibitor (such as
citalopram, escitalopram, fluoxetine, fluvoxamine, femoxetine, indalpine, zimeldine,
paroxetine or sertraline); a dual serotonin/noradrenaline reuptake inhibitor (such as
venlafaxine, reboxetine, duloxetine or milnacipran); a noradrenaline reuptake inhibitors
(such as reboxetine); a tricyclic antidepressants (such as amitriptyline, clomipramine,
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Rl SPERDAL(r), from Janssen); queti api ne fumarate

(avai |l abl e under the tradenane SEROQUEL(r), from
wogioraxsneca); sertindol e (avail abl e under thePCT/EP2007/052638

tradenanme SERLECT(r)); am sul pride (avail abl e under

the tradenane SOLION(r), from Sanofi- Synthel abo);
'm'Hrzi‘Fb'?ﬂerﬁna@:ﬂo"”(%waﬂolrtﬁ@\y‘én%r‘i’ﬂéf'”‘t%@ﬂ”ﬁéd@ﬁﬁﬂ@%‘ﬂ‘b@l‘(‘iﬁ?e inhibitor
(suth emigocaitboxdidée inhgglobealide ehedalkind @c &nodtyeréraima); loabther (such as
bub%BESﬁ érﬁﬁeﬁtf@d%@fﬁln%ﬂ%eﬂ?ﬁﬂgfép‘ﬁ{é Mefaz&?én‘é&ﬁrtﬂag%one)

| actate (available under the tradenames HALDOL(r)

| NTENSOL(r)); chlorpromazi ne (avail able under the
In gnodfRs RapRO eNEEtivg ingredient don wseni aeenbiadien Aith(aasrypound of
thef pragdre azntien (saaraamadite, tordsaniplea beazeiwmpine such as alprazolam
oHBBEBh%hN(r) from Apot hecon, Copl ey, Schering, Teva,

and Anerican Pharmaceutical Partners, Pasadena);

fl uphenazi ne decanoate (avail able under the tradenane
ForrmeeLin xnedieles; dhe aprapeynds df thgppreaentinestiamarevsyally administered as
a standard phhenddsdital thpbsigsienane préXant Xvdation therefore provides in a

fun%lepggﬁ&"f‘%' E’% Ezérh |t(o?ﬁV@dr4u?r@ %Fr&)of.uﬂﬁ of formula (l) as
nerplrge t%?%ﬁcéﬁ%{wé AN o fe zaé;%ag rpoaqrtRely acceptable

cartigrdr Eﬁbhlpbawr@m:e@mﬁalcraambstlmndem beHer vsedethentreatment of any of the

corl¥éABIdesdrbed thietdih.uoper azi ne
(10-[ 3- (4- et hyl - 1- pi perazi nyl ) propyl ] - 2-
(trifluoromethyl)phenothi azi ne di hydrochl ori de,
The,remPapNes ghdemUlsdlt hay disa AEMISIEETAZ| NEEPY | copygyHgnt method, for
exadnple hivdt ianal, Becditenal (per phiten@pons, (beeedl] sbblengualderasaherectal or

trafdRARAHMNiNISHHORANG e phdr@EcaaRar dohehositiBRE BASNEE | laéh%rdlngly
and amitriptyline hydrochloride (avail able under th

tradename ETRAFON TRI LAFON(r)); thioridazine
Th? oRPPHIss©f fRrawta thas 'ﬁ?rﬁtﬂ'éﬁfﬁfﬁadmthﬁhﬁm Frbe" ety R solvates which
areNaotige twhen dRescaorally el &e Hormitéatad aaniduidk mhhaolids), for example syrups,

su%ﬁ@hélsﬁ’é’&eer{uﬁgl@hé R iesungenlel BRd Id-aAgsame MOBAN(T) ,

rom Endo nol i ndone hydrochl ori de” (avail abl e under
t he tradenams MOBAN(r)); | oxapine (avail abl e under the
A |'ﬂH'§cf@Wéiﬂ@“©[‘O)Ql"9ARE(a y consisgd ipf Agauseersion erxeghitiee of the compound or
salhyrcbobald iara sletableViguidadatrier@hite exarmpletanad@Banesolvent such as water,

eth%@?loT@Q%ﬁaa or Q'Fl@ln !ﬁ%ﬁ%?‘l% g Iv%‘éﬁ%‘u@@%ﬁg&@&ﬂ%ﬂeﬁ@é&cb‘l@%ﬁ oil. The

foreEHgh PR Lo BT 22 PRSI PIFRe Ao BkrHgfg or colouring
aggrtuner pan(r))) nmay be used.

A composition in the form of a tablet can be prepared using any suitable pharmaceutical
carrier(s) routinely used for preparing solid formulations. = Examples of such carriers
include magnesium stearate, starch, lactose, sucrose and cellulose.

A composition in the form of a capsule can be prepared using routine encapsulation
procedures. For example, pellets containing the active ingredient can be prepared using
standard carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or
suspension can be prepared using any suitable pharmaceutical carrier(s), for example
aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled
into a soft gelatin capsule.

Typical parenteral compositions consist of a solution or suspension of the compound or
salt or solvate in a sterile aqueous carrier or parenterally acceptable oil, for example
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O her suitable antipsychotic drugs include promazine

(avai |l abl e under the tradenane SPARI NE(r)),
W@ eiof7hionrsps omazi ne (avail abl e under the tradenaP@I/EP2007/052638

VESPRI N(r) ), chlorprothixene (avail abl e under the

tradename TARACTAN( dr operi do avai | abl e unde
polvﬁaylem%ulaﬁ%lmwywevmdm7 legjthin, @ﬁ?&wméeewauqﬂ pytgrnatively,
thelsutlgiontdae Her lgctailsae afb ND#L (ecpnstitutpd edthl 0 syibiezsahesnt just prior to
adrbmisdiligh! e under the tradename COVPAZI NE(r)),

met hot ri meprazi ne (avail abl e under the tradenane

NOZI NAN(r)), pipotiazine (available under the
Compggitiengnfer MWWPE‘(%“P)'OH ey senyeaidy beiferpiaied amgerosols, drops,
gels lanp eoiMaiersol Aerdbie fanmiulgtyis ylicatly dbmpsisé bokdioa oo fiee Byspension

of the %gﬁféaé‘@sféﬁk‘e A §8h§}ﬁla@¥l§\|claﬁﬂpé&ebfagm éHJé%ﬁs SHRRH- éc?fe%ys solvent

and REE PRGN TGRS, In SBPE GBS Gupetas df CLET e @ sealed
cortialaﬁrz af@iqhe:anrtalsq)@euf@mn@f a gartitdogsir mefill far wgsi withawpmMising device.
Altérabipesr thdodealdl eohigihéremay iberashitrn&lispeasingldanite 306h as a single

doé?aﬁ@e%? fﬁﬂ'él r ¥Paf 8RB Jilé;?(ﬁ*\égrn ﬁ@&buﬁ@% Eri \? vé Qhich8s intended
for SGRPSAN PSR HlECSR BTa PhPBicenadIen s Bres Gieusted. Wihere the dosage
formactrapnisespamegerdsairodispayiser, it gélbageotain g prepsillasinwhigh can be a
corRYe8sPGRPI A RNniprédabiaiteor aANdrh4lee brpeRHt sUEMES a fluorochloro-
hyd’?’géacrg Whéogerpéoggo é;g tf?ﬁ'né Qﬁ{g\ gta?(ra tﬁ%}%rrgeﬁa%?kp atomiser.

I AVERt 1 on 1 ne oni n an agoni's
ant agoni sts, Cox-2 inhibitor/SSR dual antagoni sts;
Coutppsitiense suitabked foe realccal edrsaubbo gural radmiriligraéionejuqduwmblets lozenges

and Bé‘étméé Q/er’relee Qéﬂvé ééibﬁt is Mfhufiet W2 adder such as sugar and
aca%ﬂa{ ﬂ-g ca%‘ih or %Rﬂ] |§} ant agoni sts; NK2

nists,; agonl sts (such as rauwol sci ne,
yohi nbi ne and met ocI opram de); serotonin reuptake
Comphsitiortsofe (estat hadasnisiratimino preacpnesi@ntipaliopthanform of suppositories

cothi_aiHi‘HrY; &l ddAGentlohdVRBBIIRey bdL MR L5 REeod MHRYPI NE,

zi meldi ne, paroxetine and sertraline); dual
serot oni n/ noradr enal i ne reuptake inhibitors(such as
Copgnsignsxguiable ferjtnsdermeal adminstatiomeckide omitmarisi gRiaand patches.

ThédNosrapasitival maebé uplitadose ifaorhi flich@ss Bkt ltapsule or ampoule.
reboxetine); tri cycl ic antidepressants (such as

Ea mg%%ggt%#tlf%e rall,]%é)r?lp{)h%tﬂnaqﬂnlt?égs ram e gr%ﬁ{ ?tto Eé&mg and for

parenteral administration contains, for example, from 0 1to 25 mg) of a compound of the
formula (1) or a salt thereof calculated as the free base.

The antipsychotic agent component or components used in the adjunctive therapy of the
present invention may also be administered in their basic or acidic forms as appropriate
or, where appropriate, in the form of a salt or other derivative. All solvates and all
alternative physical forms of the antipsychotic agent or agents or their salts or derivatives
as described herein, including but not limited to alternative crystalline forms, amorphous
forms and polymorphs, are also within the scope of this invention. In the case of the
antipsychotic agent or agents, the forms and derivatives are, for example, those which are
approved for therapeutic administration as monotherapies, including those mentioned
above, but all references to antipsychotic agents herein include all salts or other
derivatives thereof, and all solvates and alternative physical forms thereof.
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oxi dase inhibitors (such as isocarboxazi de,

nocl obem de, phenel zi ne and tranyl cyprom ne); 5HT3
W@riagessst s (such as exanpl e ondansetron and PCT/EP2007/052638

grani setron); and others (such as bupropion,

am neptine, radafaxine, manserin, mrtazapine,
Fom éfiypehin E1esFReUlIF BBRBITEFIONARLEAANE| ©s thehinventiely grmpounds of
formslad(l) wor tshits tdnesohayesotind Hiee @EnEgschoticnagentti anagentsd wdeheir salts,
derdhilv@N RN S maAHEACRMYEAGRRIIRSEBradNth BRRZ G8inAZBRI BESh of the

such as alhprarzoel am ernd Iotoar%aﬁflem ir‘lifau%s fori I sceuticall
CO'B&?V}GQS%/H’& | J41 LPER et PRclOUMHRIh ey 2P¥ tidlkg's Phefe Yy
acqeﬁabg@?n@feﬁpﬁté/ep@(ggmthnn\y@ﬁl@ inbevidesc plifgrdive levels of the respective
corapdrienh vl tha®ody.cThe shiside afsthb emzst apwbpegte phpetdcdetical compositions
for RGBS ¥6mbahdf i@0shhrthE XY RAM d¥! dnd ﬁfég'dé' HEAMRERrm or different
forg i o RO SaonaTL " Sy 2 CORIIAT AR, (LEHER: A5 jmited to

Wt SRy he SegmPPe e itahledp I°CH % &UL 8NP

tabtefisy capaes powfletsheraprles dnzerigeseswppositoriag | raeenstiuiahts powders, or

liquidnpleipBesibes ash dsidraluris@rite faroeteraisolliisis dreussiaRRpezi |
rivastigm ne and gal antam ne), H3 antagoni sts and
i ni .agoni st h imel i .
corRORr e SR 5% (a0 e ekl ocuRoSBF ot
and thebaniigsyahoetiovagentorageptsuantoniing toethp rimeation,i apnwoundh of formula
(1) ioP tR&ir afa)Pidradolanéd ROY ClROT Artipsidhotie XrjeRt &r Cég@ﬁf%pbﬂ@,their salts,
L.Q0, - Al I .
sofAEE) B5yalsh NE] bEARIBALS RBIRr GIARS TP 4 o combin

corgeenepls iy defi sHEMPlSy bR el RUBlsthi MRt PBK ifitalkles pharmaceutically
acaeptabteu mdd offfechiee pompesition nwhecht ipovides effdclipe dedels of each of the

corﬁﬁéﬂe@?&\/QHQfHe@boﬁW mhﬁicﬁ;‘:opriﬂéoﬁﬂ%i Ngbpropriate pharmaceutical
oridazin ridazin u zipe, . . .

00%%?88493%&2% B Enahed RREnens R FIAR BB sl g1 tne an. sutabie
formplediens xnelede. hdLbp@ei def | limikgck tar ARRERz | SYE;linpygto akiels, buccal
cordpayitenis d aapsudéd, oppwadrh] >oedrayesnolbrzerdese suppbdsitoess, nezcohstitutable

podét N ligEARPH IR IMhs stififadiblal ¥estbmd heringhhl SoRltioHs 8r dUdpensions.
conbi nation wth a conmpound of the present invention

Is a nood stabiliser, for exanple lithium sodium
In ereeip eatadt censiptency chadiunetive adplinelsatiopaihp &aapepiions of each of the
corhpanzints, @r € thegedralfirationnof the Rbmpoldres i) Xaragxdaardni metherform of a

unit dose.

The term "treatment" includes prophylaxis, where this is appropriate for the relevant
condition(s).

Biological Test Methods

FLIPR experiments on M, receptor to determine agonist/antagonist potency

Assay A

Compounds of the invention were characterized in a functional assay to determine their
ability to activate the intracellular calcium pathway in CHO cells with stable expression of
human muscarinic receptors using FLIPR (Fluorometric Imaging Plate Reader)
technology. Briefly, CHO-M1 cells were plated (20,000/well) and allowed to grow
overnight at 37 degrees. Media was removed and 30uL loading buffer (HBSS with 20mM
HEPES, pH 7.4) containing FLIPR Calcium 3 dye (Molecular Devices Co., Sunnyvale, CA)
was added according to manufacturer’s instructions. After incubation at 37 degrees for
45-60 minutes, 10uL of the assay buffer (HBSS with 20mM HEPES and 2.5 mM
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tiagabi ne. I n another enbodi nent, the active

i ngredient for use in conbination with a conpound of
W@ b@7pessent i nvention i s an antidepressant, fRECT/EP2007/052638

exanpl e a serotonin agonist (such as rauwol scine,

}[/)Ohl nmbi ne or netocl opram de); a serotonin reuptake
PropaRREs t BiF ?éhé’ﬂ”t&%"r& fest d—‘ﬁwn‘é%d\ﬁsaﬁ‘éﬂﬂd tg each well on FLIPR
insfrlmenxtet Caleiunt tegponsemvae mohéoner db idetsrminedadquisme, Plates were then

incbdtBd %rnﬁotmr@(ﬁﬁr\dﬁ@s Béfoﬁ,ﬁl‘lbu@lof B@Qa &f@ﬁ%ogtaénlng acetylcholine
u

r radrenaline .r
wad HOEP R 1 B SR TR phdist' GPeRir CAOUR S orss b H3n menitored
agaio rta deiaralinen EomBetis antaganism: o acqtderatings e response
curved @X efotinapgpniamt and yattdgonant iod eldi esseptos (vstﬁ:beﬁﬁrmed for each
corﬁﬂadnrd' ph)égul%ewel%l %&Fe@%f&eAbtmlt%é’ég H?ta AR budengD Business

[1.ne € Ooxl
soffin lich etk N WEYELPE GEs 48re ABRT R HRr-Mesr ourve fiting
angHb@etesiltieg arEGao/aHyeb cwgrﬁoﬁalﬁ@l}ltedor Btehemtrlroﬁfacarptla@es of agonist
coripgUN@p | Wére etUNERd i d3epercattageif nﬁaxnﬁhmnSEIPimresrp])onse induced by
n e r I n anot her
acdyEAR Rl Ao GRALARS Mo M RAAdeRMaY, 0 2
conbi nation with a conmpound of t he present invention
Assay Ban anxi ol ytic, for exanple a benzodi azepi ne such as
Combpu@isobfahe MvelnﬂdiramrﬁiﬂmarEctérlzjédemi anfumetivreal agsayt thedetermine their

ablm%’%'m ﬂ’1fe |ﬁtrr‘§:eﬂuI§§€élélurhrBé@rﬂké3plﬂ &6 c‘éﬁéjﬂ/‘tlh ¥table expression of

gl BRSREC fﬁ&%ﬁ?wsonusmerAﬁ%‘?éqﬁ?’&%ﬁe&c R Ry Readen
techRYeet aBr;bef‘fEXr M1 c&lls d’tﬁfﬁo@'?iepoh15&ﬂ%'lf$|§|@1’@ allowed to grow

ovarpigpioatrdd defgrdesr mlddia (b3 rexsovedrapidridet dvaslirdetsdier G4BIS® with 2.5mM
probahitidOPuN Fivat e5000RT BRfiard Black, PR ABeRUddea! |After incubation at 37
de@&&?f&‘% @B'n‘ﬁn&t%é rLo%'L of Tﬁbeas%g?%ﬂﬁ&re(%‘s%%%é’ o &)tr{)tQ&eS%an 7.4)

at ne 1 ONS

cora@glgg,tggtoco,ﬁrg}ogpﬂs_ Wﬁﬁé‘déeﬂﬁ%&ﬁag "‘@X I grothguTldP R IpstrEgenbe Calcium
respamsenwas gaiorey tanptecmineeagosisim. nEtatesdyerfedher xaupated igr another
30 GiRltes BafoRN GULALf 43ag bufféit dorvaRiAY StetylRHEIR@l was added at an EC80,
as ?@? Hglqgta!:hallgﬁg?@l CFJIﬁ%aIIeS 6ns§9r\ﬁ?§%ﬁ{nﬂﬁlomtored agaln to determine
m | str har nace C ons
coroPsd 2RO gP y oM LB fRICSRF PGP RRHRSE | Surses of both
agmreuandéimtﬁg@nﬁé\s@n e¢cepiarst Wererpesiarmed tar egeh ¢amegund. Results
wekthiigpoag® iawt iALtviBaRBe guxian analgbiby sgign (I BogimaedsatSetlition Inc.,
PaRbpahfUNSS whkreSflel BSved WerEXABRLED DY MBBlinear curve fitting and the
resulting pEC50/fpKi were calculated. The intrinsic activities of agonist compounds were
calculated as percentage of maximum FLIPR response induced by acetylcholine added as
control on the same compound plates, and converted to a fraction between 0 and 1 (ie
calculated using a 100% max response from a fitted acetylcholine standard curve,
containing multiple concentrations, as control).

The example compounds below were tested in one or both of the above assays and were
found to have a pECs, value of > 6.0 at the muscarinic My receptor, and intrinsic activity >
50%.

FLIPR experiments on M4 receptor to determine agonist intrinsic activity

Assay A

To determine the intrinsic activities of M1 agonist compounds, compounds of the invention
were characterized in FLIPR experiments on U20S cells with transient expression of
human muscarinic M1 receptors. Briefly, U20S cells were transduced with M1 BacMam
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suspensi ons or emul sions, tablets, capsules and

| ozenges. A liquid formulation wll generally consi st
wW@R00d/186156pensi on or sol ution of the conpound OPCHEP100T052638

solvate in a suitable quuid carrier(s) for exanple an

aqueous sol vent such t hanol or gl yceri

virysy (Aaso R- 2 dipeptad sbﬁv'&ﬁthulagaféh F’aér rihol §idtOIRYE éHeB@ﬁﬂgb%lP T; Kost,
T AArWanZaarld. RaimendsprivinA. 42001 Wisey o BscMammeaombiaant baculoviruses to

su;ﬁi«b‘ﬁtﬁ? BFBt&S-c@QﬁQ&I rec@bﬁ)? @Fdﬁléd&% f |R%‘é@b‘tbf§"&100¢hannels 10 &3 4): 99-
1090k 0D Rub S surrtmigTRAY R Lisécegﬁsﬁ%@@m P frB0 S bell rati

wag determained)in seRarpigedpeligentsiyr fupetianat titkajiog dp ibg most appropriate to
mebsurauntehgio astivitesaotplaetal afordsts hAftarmikiag svithndtugde suspension, cells

we@%‘?usbl'a\f@dsh%%o@yﬁ‘el?Satn?argllbweldaﬁt o o§é’rﬁf§ﬂ§%t %‘?ddegrees FLIPR

ose tion, in

xBEMSALEE LTI 78 @Frh%ave%&%p@s|Same&ﬁ°tsp<ﬁ@§aﬂf?ﬁg%be% above for
CHQ:Wec@AJﬁpR@suIi@ewe@t knpooted dntei Agfivitrasec data canatygisedliitenwhere the
curGéd) weee phelpsscedy wdhMgest andafitingadrdi @esre8ifing PEC50 values were

caIQJIéﬂe@%ﬁ@ﬁﬂm@m%’fnﬂh@ﬁ&@ oﬂlsF H&Lﬁrds%etrg'égl%lbféﬂla\é fcentage of

SI1 0 e ared
|n

er or suspe usi n
magipiins gL S HASPRISE LN RRSHS Blrade Ao Eargpfol on the same
coraprirduglatgansnd cemventedde s, fra¢tion dzetweernp amdl t (iland@alchlgted using a

100 HBRT @lspdhser frokhs Refgédmdeiiholind |seshdald @udveS Addntaining multiple
Cor&ghﬁgﬁoplsc%ogo%rgp Typi cal parenteral conpositions

ution or suspension of the conpound or
salt or solvate in a sterile aqueous carrier or
AsgmyrBent eral |y acceptable oil, for exanpl epol yet hyl ene

To db¥erfine tR® InHAsYActipiyés Md@@@a.stl R&ipolhds, camp6lds ithe invention

ﬁer cﬁﬁ'ﬁ?@ﬁ egi |irT FﬁtFIF?reQ?éIJIFMSAti’OH aﬁg%bﬁ%\/\ﬁtﬂ t??r{% %‘? expression of
Ise n hen recons

o eI M o8P O Bl v R SR JHETe RSO Bl MoPachiam

wma@aieSaBrﬁ rﬁos;mwaidubh INutpulagant iri; dritl.| JyJ; kf@lefyorlnluBa@l@ej/ &sT; Kost,

T /aewoszl and Ho®Bsos, 9@1/s (2004)poseler BacMemaeobmbinant baculoviruses to

sug ﬁ}tél%é ;5/¥<5¥é?c%b o)‘dﬁ&"&?%do%s Fﬁe%leb‘t‘oks%ho%hédn@% 10 (3-4): 99-

e B EITE Biads el Gritne defsapiged in separete
expesimests byafyactianal titsalign|ty bprr@@ﬁé@pg@pn@]tegp faguisy intrinsic activities of
pantiall dgod e Affaamixing wish virussih auspemsioar cellistwete el @ated (15,000/well)

an&gmvﬂ:ld“t%rgromvﬁlth At BAkegldRs. ARrRaREIyACOR WEkd8&h Rbzen in 1ml
vials aft aI (lzoncentra jion of 4. §]x1637 z?‘:tel?slynm g }j%}glycs%d Foetal Bovine Serum, 10%
DimethylSulphoxide at -140 degrees. Cells could then be thawed on the day prior to
assay, plated (15,000/well) and allowed to grow overnight at 37 degrees.

The FLIPR experiment was carried out on the day following plating using the same
protocol as described above for CHO-M1 cells. Results were imported into ActivityBase
data analysis suite where the curves were analysed by non-linear curve fitting and the
resulting pEC50 values were calculated. The intrinsic activities of agonist compounds
were calculated as percentage of maximum FLIPR response induced by acetylcholine
added as control on the same compound plates, and converted to a fraction between 0
and 1 (ie calculated using a 100% max response from a fitted acetylcholine standard
curve, containing multiple concentrations, as control).

The example compounds below were tested in one or both of the above assays, and were
found to have a pECs value of > 6.0 at the muscarinic My receptor, and intrinsic activity of
greater than or equal to 0.3.
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Alternatively the seal ed container may be a unitary

di spensi ng device such as a single dose nasal inhaler
W@er00anozes osol di spenser fitted with a neteri NnBC/EP2087/052638

which is intended for disposal once the contents of

the contai ner have been exhausted. Were the dosage

forn1conpr|ses an aerosol dlspenser it wll contain a

rypressed air or an organic propel I ant such as a
dr ocar bon
T gﬁﬁeam{ngksee?%ﬁ@ Sl "bf}ouadspaﬂﬁeawvoeﬁf%?ga'e%ﬁ@%%r iRsRENC receptor
subiypesaBPrEPPWIIS HRFe ghargeteszen Mgkl BR ex@aiimpatsimGHEh cells with stable
expresdiardef Huatdrethascdriaicabggsora N2 peiSt Mé4| ce 5. Wh eteetasetdi®2 and M4

rec@ﬁttoksvech'irﬂ&{ce@' &Bfeﬂ % fHPWQél Qé@@o‘@xb%s@e&% bﬁﬁle%e&)t&% to the
Ca'eaﬁlg%gnfﬂ'ﬁg ety P@@ﬁ%ceﬂaeﬁeﬁ?m@f (6080 S Sifded to grow

overpighieatiFridgyedsn FLINR experiment wap esi cagiddeeit exttdayrising the same
protsBdV 88 deSdtdled PP $ort OHP-NRS8IIsS IRSIURS we s Pgpdptetitifto. ActivityBase

dat E}Elsté@t@svvﬁé;rtbgﬁ@'cﬁ Qrwéréaagég/géd‘%b eﬂ?gg%rg%@?% :ﬂgﬁg and the
rengpr Spﬁ)pm ‘?rSIC Cglﬁ'ﬁdr% as a tablet, capsule or

anpoul e. Each dosage unit for oral adm ni strati on
AsgfB ains, for exanple, from1 to 250 ng (and for

To @fe‘?rmn%r%l le G ?f' &Hﬁhh&’g‘oﬂ‘ﬂ@tlmegﬁo? fa?ém%ﬁ;ﬁl Buscdafififreceptor

suiges. EHEPRATS TR APPEAE Py RaPBENS #,GHO cells with stable

expif%sigisgidintd remeggainicdeegiiere nM2 o3 c Mt i tlis theseagejoh M2 and M4
recepi@rsadjhimerio Geprotesr &ays5 ofast diso poaesprissedv@rbupla eedptors to the
cal@LifOsifaIRG Pt e ey, il Gidre BRARLS (4, O(ﬁﬁwgﬂ)carfdoélmeﬁsto grow

e R e
using thersaate Rretashlas dascribest aaovefor (2Ot £ellsy RagHits wesg éprorted into
ActbityBgsentistaoanalyséd suiteahsreothedeurveswere snalysete Sgridoelthear curve

fittiNG B8 the reAlMADESSIMPKi Pllbled Wolet@ftulted! t ernati ve
crystalline fornms, anorphous forns and pol ynorphs, are

also within the scope of this invention. In the case
The examle £AMPRITASRAIPY WeEReiestedrin 5@ AT Bothtdhéhe ghavs aghays and were
fouderto batseleetveabethefdt reccatoploger MROEIS, Miiand M3 eccapioreweth typical
seléélfvut;‘% t}gﬁ@&edéctéb HOFL 0-&id. 3kl G cEHEaiTBARS RET RDIRS |

I ncl udi ng those menti oned
The invention is further illustrated by the following non-limiting examples. In the
procedures that follow, after each starting material, reference to a Description by number
is typically provided. This is provided merely for assistance to the skilled chemist. The
starting material may not necessarily have been prepared from the batch referred to. SCX
refers to a sulfonic acid ion exchange resin supplied by Varian.

All reactions were either done under argon or can be done under argon, unless stated
otherwise (for example hydrogenation reactions).

Description 1. 1,4-Dioxaspiro[4.5]decan-8-ol (D1)
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above, but all references to antipsychotic agents
herein include all salts or other derivatives thereof,
warw7ad1s6sol vat es and al ternative physical forPGI/EP2007/052638
t hereof . For adjunctive therapeutic adm nistration
according to the invention,, conpounds of formula (1)
or salts or solvates and the antipsychotic agent or
agents or their salts, defiwatives or solvates nay
each be adm nistered in g form but each of the
conponents will, for exagpKe, be fornulated into any
sui tabl e pharmaceutical |y acceptable and effective
conposi ti on which provides ef f éei ve | evel s of the
respective conponent in the body. The choice of the

1,45%%5&30%9%4?%?(2&%}1%5@#@%%&?@,: f‘(ﬁb% GATRASLIEA TS eftr%rno?@?@ ml) and
treqiad VB NEBY (1459

0 art, and .
é?'@ﬂlt 2f og)n,bat #)E(s PQEEHWEF qrﬁﬁ%e mixture was
stireashpioeent tempstatirgdPe 1 frevruRgattinnswash avenrtbed iwith Ma@HA{gp ml, 2N
aqudolis tsellition). t e &fuous apiBtibre#vas eRIERES with ididhidrésethane (2x). The
org'a%gﬂ%% comBRBASHLERY bRS N4,86Q Fitetd b PlHe %?%s e%lp?rated to

1 qui d preparations h as oral or steri arentera
afferg ik {sH OBt s P s #6POUSRIY aneous
"H BR Ai(10MSO o0l Ha) ¢ drti#Hen).corp 681, th)o.5¢f (1 Hoaboeadds3.82 (4H,
m) .46 orHmgha (1) and the antipsychotic agent or agents
according to the invention, conpounds of formula (I)
or their salts or saolvates and the antiBsychotic agent
Deg¢rinfiping-s8-AMathvirxy-1<4fioxaspiepltpidecane (BR) sol vat es may
be adm ni stered together in pure form but the
conbi ned conponents will, for exanple, be formnulated
into any suitabl e pharnmaceptically acceptable and
effective conposition whi provi des effective levels
of each of the conponent the body. The choice of
the most appropriate phagaaceutical conpositions for
t he conbi ned conponents s within the skill of the
art. Suitable formul ations”inclldde, but are not
limted to tablets, sub-lingual tablets, bucca

1,4Qﬁ6ﬂ%§§i§rc§[h§ﬁb%caﬁ-§&ﬁgfggfsszt.s’ ! @28‘33 rQ‘His%%I'rve{j _l@r?gllﬁ%ffﬁylformamide
(10D 2Pe Nash e, cHOAEMl 412 GF vGserqdaed G rmosiolivise. The mixture
was sfitied 0h8°@fors1fs pensesoard iqdemstheee Roewbd-8iml) was added at room
tenfpeRgtlet emey Mixture] wac biirvel atl iddth Sempéria@ite @ hours, then it was

quéﬁa‘. &’With!rﬁﬁ?ﬁa fI ?tﬁilangé bémeﬁ% RERL S an@'w (];r §rﬁethe two phases
We%g;%%a?ﬁ%%o%g aql}Fe%%s% a eo\pvgg teitrj;@tfd v%gﬁ e%)f/ﬁa j’?aﬁ’e (éxr;, t%g%ombined

organics were washed with brine, dried over Na,SQO,, filtered and the solvent was
evaporated to afford the crude compound. Chromatography (ethyl acetate/n-hexane)
afforded title compound, 7.35 g, 80%, as a colourless oil.

'H NMR & (d°DMSO, 400 MHz) 1.46 (2H, m),1.56 (2H, m), 1.64 (2H, m), 1.73 (2H, m),
3.21 (3H, s), 3.24 (1H, m), 3.83 (4H, m)

Description 3. 4-(Methyloxy)cyclohexanone (D3)

o/

°© (DY)
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unit dose. The term"treatnment"” includes prophyl axis,
where this is appropriate for the rel evant
w@emditeiseh(s). Biol ogical Test Methods FLI PR PCT/EP2007/052638
experiments on ML receptor to determne
agonij st/ ant agoni st gotency Assayé n‘%)ounds of the
8-(Mgthwloxy bh4wirxasrirpit-alieeane, &R, PA2dnMahd{ Pehwps disselyed i 10 ml of
tetrdbydrofurarearicheCt (Eé)lml lof 1 dqueans isvlatien)tvwes adued st eddralt@nperature;

thecﬁllﬁur‘émmﬁﬁtélm b &P ekttt Skle?’ﬁl Ili’tI e RXRhEFSILPIh Was then

arl ni S El Li.c
evalpﬁar%?% BIe WhshesES o i a&Bﬁt ey egﬁg od &ﬁ%' aetate (3x);
hec@uﬁ@cwéﬂﬁ'éespwsteeeomlzloe@@oﬂvv@a Pd A '@ﬂ'ﬂeov%'éd tayeyNgwp O, filtered
andthersoivght wad evipociagl eesffordihai tale waspoend)\8e2t), aodpld@udonversion.
y isn L Wﬁ% ol3
SHSQ%E?SI EI ngétl:)ﬁI‘lBéR Cal c?%%nh%ﬂwj(ﬁl\/gﬁul ja—1|r D5:V2Hcem) 329 S

CA) was added according to nmanufacturer's
instructi ons. After incubation at 37 degrees for 45-60
Desgripfian, 1@ ofciv/ansdshpimethyiaihyiHpsd Inidtmethomupyclohexyl)-4-
pipdbRiryljearbaindte Y obeneci d, pH 7.4) containing test
conmpounds was added to each wel | on FLIPR instrunent.

Cal ci um response was ored to determ ne agoni sm

Plates were thg ‘Dﬁ gnot her 30 mi nutes

before 1QuL of assa ffe ont\al ni ng ac(ﬁgrxl chol i ne
I

was added at an ECbo, as the agoni st cha
Cal ci um response was then nonitored again to det er mi ne
A coirjoozi od '4smethbsygpyolbBeranonadB8y # SlgpDmenol), dichloromethane (200ml),

112&;:?6@&2%?@' ongf R)‘éﬂ@ﬁ?‘»lear%blﬁ]\é%s of( 9tvegth a@&ﬁ#n%W angnd  sodium
triaggoxvh "%é%ﬁﬁ? oloias Siredhe r%{?ﬁsw 8ot F8 %, 1gn. then

parﬁh%eﬁspgt"@ﬁﬂt é'CWPlP”EE'%‘M?e@@d SHRlef ianPc. | rSF"éQ sBYAR@Rgfion, and
chridkhptoghehg (She silicay 65! 0%k nestlemal ysdabhbyormihame meldH;)cgaveethe title

coﬁb&ddd% PRkiirB &1 EiSBHN traRYisBRerO/7RIgES0 were cal cul at ed.

he intrinsic activities of agonist conpounds were

cal cul ated as percent age of maxi num FLI PR response .
Deserihtiai 5b}¢'$ﬂfét'§rl1 dAdlethexyqyslahexyl-4apieeridinasiine «ihydrochloride
(D5C-i 00 as the control).

H,N NW~<:>—WO 2HCI

A mixture of cis/trans 1,1-dimethylethyl [1-(4-methoxycyclohexyl)-4-piperidinyl]carbamate
(D4, 7.0g; 22mmol), dichloromethane (50ml) and 4M HCI in dioxane (25ml; 100mmol) was
maintained at room temperature for 4h. Evaporation gave the title compound, 6.3g.

Description 6. cis and trans-N-(5-Methyl-2-nitrophenyl)-1-(4-methoxycyclohexyl)-4-
piperidinamine (D6a, D6b)
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Assay B Conpounds of the invention were characterized

in a functional assay to determine their ability to
W@eao7Aatenses t he i ntracel | ul ar cal ci um pat hway i nPCHEP2007/052638

cells with stabl e expression of human nuscarinic

receptors using FLIPR (Fluoronetric |maging Plate
A REERabs U toB N Foltisay 4 rotehiege (CREINE deestnyionermIds (@pad at room
ten{pEbat0@0/uneérd argomd vails| trestdd t witlyrdivoepylathglamiret (3¥ml) and 1-[4-
(mé*ﬁ&fg%@%loh%%]—%%ﬁdiﬁmﬁe&h scniéAde |(8896i8¢aRs Miglre, 1.2g) and

P P

H h 2. r gbeni ci 2uM. Fl uo- 4. 50Qu.

e BT 5 O 2 ooy Ty Sabled S Wes il syl geetate and
waghedz thrge ginees Wity waterigRdit @ce it LbiaTe. t then adriady @)appeated and
chromMBBGraghicd 2(Eiotadd pricibiRébsitica pHolund)  @anihgi nivitty  t0628%  ethyl
acAtERRUAMLS 18R 8] (DBaCaTImdRInY RIAsi(BBb, FH0RR) isomers of the title

I nstrument. “Cal cl umresponse 'was nonitored to
CORRYYni ne agoni sm Plates were then incubated for

anot her 30 m nutes before 1QuL of assay buffer
Desé@fiptiomi Ng Acet ylgselMmethy W1 i dadhetycyoldHeRPl)-4asipehiginyl]-1,2-
bemh%iﬁggbly)enge. Cal ci um response was then nonitored

again to t e€rm ne conpound's antagoni smto

acetyl choline. Concentration-response curves of both

agoni sm and anfagoni snilory ML rt Qs were perforned

for each conpounthk” Resul t re ported into

Acti vi tyBase datysi s suite (1D Business Solution

I nc., Parsippany, NJ) Where the curves Ve B anal ysed

by non-linear curve fitting and the resulting

pEC50/ f pKi were calculated. The intrinsic activities
A ctirrgg o rfuspensisiip oofn dels wék-@-vathei?-aitreghenyl)pletdcmathayxcyesiohexyl)-4-
pipﬁﬂdﬁhdﬁfﬁiﬁbl-_(llDBE’,RS(DC&ﬁg)Cmgrerriol)dhl(Ede()’ZOﬁmu)@tt)BO‘?OGA/ésl’lﬁeaid@l&ﬂth Raney
. r a A .
e O S0 UG b 1 SO e
hyagigoR flr e S AIREUTE AR Be513d AbteRams ISEmeratHE of dRutheq filtered
threughvieelite and ahmfiltrgterm;ap'p;ﬂt@j,@@ddewamrat@dgror@gﬁrst toluene and then

dieGYN&thel, Yo affdie trexarlompoQnwd @206fRy. bel ow were tested in
one or both of the above assays and were found to have

a pECso value of > 6.0 at the muscarinic ML receptor,.
Desgription ri n8i ¢ a{{gpvﬁtl\iyetgylsﬁ%l -(4-methoxycyclohexyl)-4-piperidinyl]-1,2-
benzenediamine (D8)

2 (D8)

A stirred suspension of trans N-(3-fluoro-5-methyl-2-nitrophenyl)-1-(4-methoxycyclohexyl)-
4-piperidinamine (D6b, 100mg, 0.3 mmol) in ethanol (6ml) at 50°C was treated with Raney
nickel (0.6ml of 10% aqueous suspension) followed by dropwise addition of hydrazine
hydrate (0.15ml, 10eq). The mixture was heated at the same temperature for 1h, then
filtered through Kieselguhr and the filtrate evaporated and re-evaporated from toluene
then Et,0O to afford the title compound, 100mg.

Description 9. 8-(Ethyloxy)-1,4-dioxaspiro[4.5]decane (D9)
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FLI PR experinments on Mreceptor to determ ne agoni st
intrinsic activity Assay A To determne the intrinsic

wa@ewradsses of M 1 agoni st conpounds, conpoundBCHEP100B052638
i nvention were characterized in FLIPR experinents on

U2CS cells with transigent _expression of human
muscarinic M1 recepto riefly, U205 cells were
transduced with M1 Bat iros ( R S; Fornwal d,

J A, Nuthulaganti, P, Trill, J J; o)ey, J J;
Buckl ey, ;. Kost, T Z and Romano

y, P T, K T A Wi s, MA _
A (sHiged) Seletionf oabfrinxagkisihpligran-B:0t ulfdli Afes GQg5mol) i N-
methypyooliditrer G6i)rat dﬁiﬁbumrlaegmpﬂaﬁtr@biergpdﬂigMBeWh NaH (1.1g of
60‘%/9%16&&%&?'0@@0@;?]?2#@ rrjla%téi?aedllgf/o'r ﬁ?thépiglhloétﬁar?e(ég@&m, 0.032mol)

| W . oViru | .

Wagvaﬂggl T, TRBHCR, el ladhelr o Fibhy oy fano s or en
Furdhas dYadt ©-20pfedq et disppipion, A & RBrhIVas) addgd iag theympdure stirred for
0.5hpsien ape dpddettiamet (@.0mMEA8.02 8ol tvais relided @aatlithe tribesreahaintained at
rooﬁrﬁfseﬁﬂpfélraitgt%c’fﬁt Zrlﬁ.lgl'ge%i&gfret Wgﬁ 'chlﬁlio}Ugﬁ/hre‘]é_BerdeiBH/ é‘thlarlml (1a mnlc)l to destroy
oxG8F R LLeP SRSy heS 200od S pFdBt e e Fagidd St nexane (2
X 2808y Theepemiiaed exeart was ashed with yaler (day2qPsnlhdghameried (Na;S04)
and aoRceNtatealC ahdasvateanr idadormbavelduwliesEHD Ml7getdrsaining the title
cof Sl UET Rarb AR WA robhéy | | yBase data anal ysis

. suite ere the curves were anal ysed by non-I|i near
HNMR\R(GDREls,i49§ Ming): {128 (BEstil t-pord-69EBH0MY.al-6%3. gz, m), 1.77-1.90
(4H; ah)c B8R4l (1THhen)) DY (N$iqy, BGO-U\00tESMEf agoni st

conpounds were cal cul ated as percentage of nmaxi mum

FLL PR response .i ndquced by acetyl chol i ne added as
DefGHRte 10 e bRAEydohpAReDABEe.  and conver ted to

a fraction between 0 and 1 (ie calculated using a

100%max response from g tted acetyl choline standard

curve, containing mf ﬁ ncentrations, as

control). Assay B To determ ne the@Wrinsic

activities of M1 agonist conpounds, conmpounds of the
A | soletiini Aoaf wer(ethgloryjat 4-eloxassiran5ldetdrs :E[D@HWQISOMSmOI) in
tet Wt at fRRP1 ted with 5M HCI aci
oG AR T S T e Jel Ry 1 oo
(40 Ered ol T80 R Whigl glegmmeone-jil@ mhpyas. aqeg ARg)thye mixture
stirgedsat 4Qi€CHat 3ghrie icompleterthiel teaction) TheFedseling nijdture was diluted with
walBd ¢Rarely an® ekiradfed twith dichloromethane (2 x 80ml). The combined extract was
dried (Na»,S0,) and carefully concentrated under partial vacuum at <20°C to afford the title
compound as a pale yellow oil (3.8g, ~90% purity).

"H NMR [J(CDCls, 400 MHz): 1.25 (3H, t), 1.90-2.00 (2H, m), 2.01-2.13 (2H, m), 2.20-2.32
(2H, m), 2.53-2.65 (2H, m), 3.55 (2H, g), 3.58-3.70 (1H, m).

Description 11. 1,1-Dimethylethyl {1-[cis-4-(ethyloxy)cyclohexyl]-4-
piperidinyl}carbamate (D11a) and 1,1-dimethylethyl {1-[trans-4-
(ethyloxy)cyclohexyl]-4-piperidinyl}carbamate (D11b)

%Jf %o_/{’
H@N—O—O\_ H@N”"O—O\_

D11a D11b
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T A W, Z and Romanos, M A. (2004) Use of BacMam
reconbi nant bacul oviruses to support G protein-coupled
WO 2@epe1s65 dr ug di scovery. Receptors and ChannePGI/EP2007/052638
(3-4): 99- 109) at a nultiplicity of infection of 6.
The virus to cell ratio was determned in separate
experinments by functional titration to be nost
A agfipred prdohttient mfrreﬂa@lthy@ﬁymyclbnmanoaet (D10, e350f $RO25 almol) in
dicRBRIMethshe A G0MI) X iddeh bib ﬁé'tdré‘suhd?ersél®ﬁﬁn§/!a§r\trea@@d I\§ith 1,1-

ainfFbfehif p'ﬁ?r"f‘%nzvq%%é?re%tg 185, 0193 ol RO b offBhlise adiion

ovarhenminkigsedl Fedidm t”@F%iP&VbeOf‘é(dﬂ‘éﬁ}déﬂﬂf R1935mobs thergihe resulting
miXheé dtielet sdal ati moROgeedtyrs efdr PFolet Ble BaviioremBeura ryasl®8ated with

memaﬁsi (%)HI)S&Hdpch %és‘gjﬁln@tsoruﬁéﬁ am&g%tang%rl § d tGodi®&mperature,

t
thefly 80Nt oL af 10DIL W5 GREREH 0B nfignimigpres extracted with
dichleepneatiaaneTRO0M) Phe expacti weshwvagkes wih biiee, ban digdt(Ne-SO.) and

corib@yitrated luademgadoliat | Tk midrull ydliewsainBaPiessiesl inad-80 petrol ether

10@91?8%@(23190\9@@Y§ sfteﬁﬂrd (j'ﬁ érbﬁjﬁea ;ngrlw gthz \A}/}fe[gguvaqon the crystals
2euipess wres e Qée ifh PRI g do G 147G of ~45:55

ml@wd t ofe titks ulcoinpguEECHBNY alismreerwesrd cstattingt ddl- dlrméwylethyl 4-

pipefdinyIesbsmatet Puiifida@sn 8f comein airom@mgmphg%nvmda gel eluting with O-

0,C |

ol et B R S TR

rﬁg tes, and converted to a fraction between 0

1H aIMR m CDéJIscéﬂ)Q:MI-ba) eld15+4i50d6k, OO GERH, ted P@r8k, §), 0rB2:2.00 (4H,

m)f2 bn@dma@@t yhc ool ng? $31ANARr S WPy eor daoetmtmaﬂm H, m), 3.38-3.50

“_plf;nr}p%%hgzﬁ E%\&ereb?n as control). The exanp e

t€sted in one or both of
CO&‘E%\V@“%%@% vagiin fethe maserdiapersteare the %@éﬁ'bsa\t*an @50@130' 6g of a
yellewboiDcattaibing thmausttsacompaunilicis somet (D 112arad ~4nt miixtsiecwith the trans
isofeti vity of greater than or equal to 0.3.FLIPR
experinments on M? receptor to determ ne receptor

subtype selectivity Assay A To determ ne selectivity
DesgrirtinthbdiAdérags- 4rﬁéqumvah@wl)amrr@m-4cﬁm-@p (B3carini c

receptor subtypes, conpounds were characterized in

FLI PR experinments in CHO cells with stable expression

of human nuscarinic recept s, M, M3, MA or Mb. In

the case of M2 and M4 =

NH.  (D12)

Method A

1,1-Dimethylethyl {1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}carbamate (D11b, 920mg,
4.299 mmol) was dissolved in dichloromethane (6ml) and treated with HCI (21 ml of a 4M
solution in 1,4-dioxane) at room temperature. The mixture was stirred at room
temperature for 1 hour and the solvent was evaporated. The crude was passed through
an SCX cartridge to yield the free base title compound as a pale brown powder (865mg,
4.0 mmol, 89%). M* + H = 227.
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receptors, chineric Gprotein &qi5 was al so

co-expressed to couple receptors to the cal cium
wGer@nadissgy pat hway. Briefly, cells were plat edPCT/EP2007/052638

(20, 000/ well) and allowed to grow overni ght at 37

degrees. FLIPR experinent was then carried out next

day using the sane protocol as descri bed above for
Me@idd BIL cells. Results were inported into ActivityBase

A SN SRk AR BB BEGATAT, (815 SOBLYE ions
meﬂwa’e@@@[>ean§£|\?anP%'faga{”ga@ gayog PabRade LT iroehated A bopsi
rooge fesRer ik, ovsrigdnitsiinagreoto% malladiva e ebeyaasie { 19) was added
andhydrogenssanat 0psi 0ae eplveckedid pthgpdittered amaotvagdsrater ®© give the title

corib&rRGb &) 384 bit FLI PR experinents in CHO cells with
st abl e ex?Jressi on of human nuscarinic receptors, M,

MB, Md or Mb. In the case of M2 and M4 receptors,
Deg¢riptian ¢ &3pr otleitieansdfi-Ethdoxylicyelobexyl frEgnethyt-g-nitrophenyl)-4-
pipedidiiagnine¢@p3)ors to the cal ci um signal i ng pathway.

Briefly, cells were plated (15,000/well) and all owed

to grow overni ght at 37 degrees. The FLI PR experi nment

was then carried out on the Hext day using the sane

prot ocol as described abover CHO ML cells. Results

S10

were inported into Activit data analysis suite
where the curves were anal by non-1linear curve
fitting and the resulting pEE€S0/fpKi val ues were

cal cul ated. The exanpl e conppotmds bel ow were tested in
one or both of the above assa and were found to be

selective for the M1 receptpr over M2, M3, M4 and Mo
sglestivity (ratio of pEC50's)
of > 10-fold, and in c n cases > 100-fol d. The
invention is further ilMN abed by the follow ng
non-1inmiting exanples. In the pro&¥dures that follow,
after each starting nmaterial, reference to a

To ESSEL R ARSIl ol KINSBL O RO, ki 870 o
in & Aap TG TE () O Ry oRYETHIERUAS [T 11, S Orfdemol and 3
flugre-dpiitretdiubne i1 G3mg, Hat ¢ . 10ehenot)evere @ddSCAL rahetesnpesatare and the
mix8uHefvaddi refl@@idchtIBOTC X ChaRYRs. TAS irdackiti Bhd\est fybeVatdraplete by TLC.
The reaction was then completed by microwave at 150°C for a total of 30 minutes. The
crude mixture was then cooled to room temperature and the crude was poured onto
water; the aqueous solution was extracted with ethyl acetate (2x) and the organics were
alternatively washed with brine and water (2x). The organics were combined, dried over
Na,S0O;,, filtered and the solvent was evaporated to afford the crude product which was
purified by chromatography (ethyl acetate/n-hexane) on a Biotage KP-NH™-silica column
to yield the title compound as a yellow gum (118 mg, 50%). M" + H = 362.

receptors, with typics

Description 14. (2-Amino-5-methylphenyl){1-[trans-4-(ethyloxy)cyclohexyl]-4-
piperidinyl}amine (D14)
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Al'l reactions were either done under argon or can be
done under argon, unless stated otherw se (for exanple
wWhywrogseat i on reactions). Description 1. PCT/EP2007/052638

1, 4- Di oxaspi ro[ 4. 5] decan- 8- ol

(D1) 1, 4- Di oxaspi ro[ 4. 5] decan-8-one (64 muol, 10 g) was
di ssolved in ethanol (125 m) pnd treated with NaBH4 (
1 .2eq., 76.8 mmol, 2.9 g), at OC portionwi se and the
m xture was stirred at room fenperature for 1 hour.
Reacti on was quenched with (25 m, 2N aqueous

sol ution). The aqueous sol on was extracted with

di chl oronmet hane (2x). The organi cs were conbi ned,
dried over Na2SO, filtere t he sol vent was
evaporated to afford the titl el conmpound, 8.3 g, 82%
as a colourless oil. 1H NVR™ (d6DVSO, 400 WVHz) 1.44
(4H, m, 1.64 (4H nm,. 3.54 (41H d broad), 3.82 (4H,
m, 4.48 ( 1H, d). Desc lon 2.

8- (Met hyl oxy) - 1, 4- di oxa L4 5] decane (D2)

1, 4- di oxaspi ro[4 5] decan- 8- ol 2(D](D14)52 5 mmol, 8.3Q)
was di ssolved in dinethylformani de (100 rr1) and NaH

2e 5 nmol , 4. dded . at ortionw se.
Py et S e Ry P aaRE °* (o3
118ro@dhed mamd) was digsolvegl ip efijanol\@smia aae @n goueeisrauspension of Raney
Nickeinfema bt ae5098 aspansionl) avasasddeii ditr redmatdenipefdture. The mixture was

stlrFe%r?Bfaﬁ@fThHLﬁeg Qtrrogth r*a JrQ%Qforé éﬁ?ﬁ HWQEH@% g{bﬁ\ﬂjrate (0.15ml,

art cet a
15650 DRMDMG o B d eas iorois oA VAT L o fdetion mixture
wagdikeredt thraugheceliva and t@aisylveatomsa@\@p()@tgd totirdd genitsierneenpound as a

browhgsaNd ¢510Wey, @00%s D+ Wit deri ne, dried over Na2SO4,
filtered and the solvent was evaporated to afford the

cruyde caonpound. Chromat ogr aph et hyl . . . . .
DeSElitare AR, IR ARS 4 A R YEI ety DOIRBiRt-amings; ciydrochioride
salg(@45)as a colourless oil. 1H NVMR d (d6DVSO, 400 MHz)

1.46 (2H, m,1 .56 (2H, m), 1.64 (2H, m, 1.73 (2H

m, 3.21 (3H, s), 3.24 ( IH, n), 3.83 (4H m

Description 3. 4-(Methyl gxy)cycl ohexanone

(D3) 8- (Met hyl oxy) -1 , 4-di oxaspi ro[ 4. 5] decane (D2, 62.2

mol , 11.9g) was di ssod in 10 m of tetrahydrofuran

and HCl (50m of 5M ag s solution) was added at

roomt enperat ure; .2HCI

NH, (D15)

cis/trans-1,1-Dimethylethyl  {1-[4-(ethyloxy)cyclohexyl]-4-piperidinyl}carbamate  (D11a,
2.6g, 8.0 mmol) was dissolved in dichloromethane (12 ml) and treated with HCI (35 ml of a
4M solution in 1,4-dioxane). The mixture was stirred at room temperature for 1 hour and
the solvent was evaporated to yield the title compound as a mixture of the cis/trans
isomers (2.17g, 9.631 mmol, 100%). M* + H = 227.

Description 16. 1-[cis-4-(Ethyloxy)cyclohexyl]-N-(5-methyl-2-nitrophenyl)-4-
piperidinamine (D16)
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the m xture was stirred at roomtenperature overnight.

Tet rahydr of uran was then evaporated, m xture was
whawifiozses to pH=10 and it was extracted with eR¢lyEP2007/052638

acetate (3x); the organic phases were conbi ned and

washed with brine, dried over Na2SO4, filtered and the

sol vent was evaporated to afford the title conpound,

8. 2g, conpl ete conversion. NVR d (d6DVMSO, 400 MHz)

1.92 (4H, m, 2.20 (2H, m 35 (2H, m, 3.29 (3H,

s), 3.53 ( 1H m) Descripti 1.

cis/trans-L,1-Di nethylethyl i[1

- (4- met hoxycycl ohexyl ) - 4- Nperi di nyl j carbamate (D4)

BocNH- N/ o (D4) A mxturle of 4-nethoxycycl ohexanone

(D3, 4.5g, 40mmol ), dichl orgnet hane (200 ),

1, 1-di mret hyl et hyl 4-p .,- I dNnyl car bamat e (9. Og;

45mmol ) and sodiumtrif oxybor ohydri de (16. Qg,
80mmol ) was stirred at ~gomtenperature for 18h, then
partitioned between dichl oronet haB18hd water at pH9.
Dryi ng, evaporation, and chromatography (5Qg silica,

7o n . . o
2_-%3@?@%“ oG LRI WP S (AR Hiprgonon+
piperigpamipg Wd'sqqhgwdg_(DépngQrggrsl eq., 2 mmol) and diisopropylethylamine
(1ml( dedveWeox pertieloHisgeivgd i dimsdnyilfdimamidad2.5 ml) at room temperature
andj'tHEaYIg_fxﬁﬁ? |V\Qa|rsi Hétddp) 200°01 K Hi®oRhvefob 2bIAiRGtes. The crude mixture
Y % . .
way e S brperers e potd opi wejertring the gapegps soluton
way egfactod il §thylpcsiate (éretallle POBRICT Watel akiRimatyely pvashed with
brirti axcamatef 28x)1 ; THeODgawicd wees combintd,i dred @ter Nap®O,, filtered and the
solg&ﬂ R%o%%tv%@ra%@rto %Zgrdrﬁﬁé‘t@@,@@tdr&hcggﬁiggg% putitiéEby chromatography
u ol i pti LG o +
on & RGO Re ol Ve oSl s i SRR i opays) Uhagre) M
+HFP62- piperidinanine (D6a, D6b)A stirred solution of
3-fluoro-4-nitrotoluene (0.87g) in dinethylformam de

at rpeom t i _ i -4-
Deddifion o 900 | PR Rl AR AT A Aeconeny
plperldlny?}amlng (8‘{%

o

QNJ
NH

-
(D17)

1-[cis-4-(Ethyloxy)cyclohexyl]-N-(5-methyl-2-nitrophenyl)-4-piperidinamine (D16, 160mg,
0.44 mmol) was dissolved in ethanol (3 ml) and an aqueous suspension of Raney Nickel
(1 ml of a 50% suspension) was added at room temperature. The mixture was stirred for
30 minutes before adding hydrazine monohydrate (0.21ml, 15eq., 6.6 mmol) over 30
minutes. The reaction was left overnight. The reaction mixture was filtered through celite
and the solvent was evaporated to yield the title compound as a brown solid (147 mg,
100%). M* + H = 332.
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(et hoxy) cycl ohexyl ] - 4- pi peri di nam ne di hydrochl ori de

(D5, cis:trans m xture, 1.2g) and heated at 550C over
wW@2eakrsetl. The cool ed reaction was di |l uted wi RBCT/BP1991/052638

acetate and washed three tines wth water and once

with brine, then dried, evaporated and chromat ographed

(Biotage KP-NH(tm)-silica colum eluting with 0-25%
Destriptiorati:t 8{Rropgloxyp ), 4tdiogasiard[#.8]decané (B&g) 300ny) and

trans (D6b, 100ny) isoners of the title conpound.

Description 7.

c/s-5-Methyl-L/-[1-(4-nnet rﬁ{ycycl ohexyl ) - 4- pi peri di nyl
]-1,2- benzenedi anine (D7)~A stirred suspension of cis
L/ - (5-met hyl -2-ni tropheny]l ) -1- (4- net hoxycycl ohexyl ) - 4-
pi peridi nam ne (D6a, 30pMy 0.9mmmol) in EtOH (20 ) at
500C was treated with R nickel (1 .8m of 50%
aqueous suspension) fol | b%ed by dropw se addition of
hydrazi ne hydrate (0.45W )P The mixture was heated at
the sanme tenperature for 1h, tHem8¥iltered through

A Gehéd esamibnt kg f i1l 4- Hi@k@spﬁ%?ﬂﬂﬁl f@d=pcB-oaNd1! e4gvapsnah@y and 1-

bro%%ﬂﬁan%s& '/té?ﬁu%ﬁg}ﬁﬂ@% I'W roﬁ& n-gtone 835?& %'icb °C under

argep Avas.tepafqck (9%, 1. 1g) then Wa med up to room temperature and stirred
for 3h44 tbeerhoprppsre [indx $0.92mmpl) preasi alddegl gndlthe Zeaction stirred overnight.
Wz adi@hig thdBixtdreSvhd ERFacists MR HRBN®T20mIa03). The organic

fra%:lt ong %\Seré ggl[e%te% HE&(PX% N@ﬁ%&ﬁ&hg%lehtrgtség ‘E%(/F Wﬁt}/e J:oanpound

nam

as @tcﬁ HB‘I?SS('@HW) 340 6¥pyialls treated with Raney ni ckel

1H (MR 161 (COICIA. 006MIdz)e 0.850.8 (BHh et Si MBS f(t0H, omie 8. 4B HA MO B $4H, m).
additi on of hydrazine hydrate (0.15m, 10eq). The

S ed at the sane erature for 1h,

el 14 2R ERS PR GheRAEARIRPTRG the Filorate

evaporated and re-evaporated fromtol uene then Et20 to

afford the title conpoung;y™~300ngy. Description 9.

8- (Et hyl oxy) - 1, 4- di oxasp| ro[ 4. 5] decane (D9)A stirred

solution of 1,4-dioxaspiro[4.5]decan-8-0l (D1, 4.(Qg,

0. 025nol ) in Nnethyl py i di none (35n) at 100C under

argon was treated portiofiwise with NaH ( 1 . 1g of

O (D19)

A stirred solution of 8-(propyloxy)-1,4-dioxaspiro[4.5]decane (D18, 3.4g, 17mmol) in
tetrahydrofuran (35ml) was treated with 5M HCI acid (35ml) and stirred overnight under
argon at room temperature. The tetrahydrofuran was partially removed under vacuum,
water (~20ml) was added and the solution was extracted with dichloromethane (~20ml x
3), and the extract dried on MgSOQO, then concentrated under vacuum to leave the title
compound as a pale yellow oil (2.7g, 98%yield). This crude was used for the next step
without any further purification.

Description 20. cis/trans-1,1-Dimethylethyl {1-[4-(propyloxy)cyclohexyl]-4-
piperidinyl}carbamate (D20)
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60% oi | di spersion, 0.028nobl) and mai ntai ned for 1h,

t hen i odoethane (2.6m, 0.032npl) was added. The
WOoroornememnas al l owed to warmto room tenper at UPET/BPZH07/052638

stir for 18h. Further NaH (0.5g of 60% oil dispersion;

0.01 2nol) was,added and the m xture stirred for 0.5h,

then nore iod ang (2.0nl; 0.025n0l) was added and

the m xture mai Nyai/hed at room tenperature for 3h. The

m xture was cauti%@& ethanol ( 1 nl) to
t

destroy excess NaH &n n 300m ) was added
and the m xture extracted wi th hexane\(2 X g) Om ). The
conmbi ned extract was washed with water é g 200 ),
then dried (Na2SO»4) and concentr at ed under vacuumto
A afirfr@d dscutionl @fr h-@mo&y(tyc(oﬂae)?aﬁoneomlbw ni2cvy, t 0817 tlo® and 1,1-

dl &Béﬂofﬂw a?ﬁjatlg‘ ? i 7d f"'hlol @ glcﬁlgﬁdnqé{ an %E?M%t room
terrip urg unfi?r tref\tepé h s%u%ﬂ_‘aceﬁqu %rogy)dr e § 0.02 mol),
themHhe rrysultmgmgn(mgm sth)ed vellod)- rgomOte(npeEratuie. o@@yghh 'p"he @mxture was
tredt€d with(zitBY Ak g XteatdDWak abiorc&hBne £ X8Y iaBB td organics were

CO|% %gg% @f) n]l\/lggﬁ qhg%@?&%%%gghﬁéﬁ%{&ﬁu&u?he éruag'was eluted on
F%ﬁ%;'rf% yd’Hﬁb‘i"gﬁg Biethaae 1P rermpwyimaifies fhdihenadingZM NHs in
me(hmm for aoteds tthe nseaajna‘romxm&h plag avémalhambagieofcsdanting @ terial. This

m.@@led,va(s%ﬁrammagraeﬁd&dn anflick RBIUMNX 100§ f13.4d 6krade: $0fe 5% 3CV,
5% t8'r2t03/0 “?HC{/ &?@tz%‘/ezé\'?%fb‘%ﬁ’h'#’ﬁ}%m 'ﬂ%noﬁ&b’ﬂl Hoﬂ%thane) to afford

nd ex racted
21W°FFhed|”8rﬂ°5}p8H%q Rariere(26% YRl ) . The corrbl ned extract
was dried (Na2SO4) and carefully concentrated under

Debéi ;Stic?H vacupyn at <Q&Qtrtaﬁsﬂfé[féqppoﬁﬁ@xﬁ)&ﬁél@hﬁmﬂ%r%amine
| | (3.8 Y%opurity). 1H N 3,
dihy H%WX‘? MéoksH( t), 1.90- 2700 (g?ﬂ m, 2. 0%2. 13

(2H, m), 2.20-2.32 (2H m), 2.53-2.65 (2H, m), 3.55

(2H, q), 3.58-3. 70 Description 11.
1, 1- Di net hyl et hyb" [ '7‘F? | oxy) cycl ohexyl ] - 4-
pi peri di nyljcarbamate (Dlla) and TI,\l-di net hyl et hyl
{1-[frans-4-

(et hyl oxy) cycl ohexic] - 4- pi peri di nyl } caidyaryat e (D1 1b)

A mixture of cis/trans-1,1-dimethylethyl {1-[4-(propyloxy)cyclohexyl]-4-
piperidinyl}carbamate (D20, 2.1g; 6.17mmol) in diethyl ether (15ml) was treated with a 1M
HCI solution in diethyl ether (15ml) under argon at room temperature and stirred
overnight. The mixture containing a white precipitate was collected by filtration then dried
to afford the title mixture as a white solid (1.2g, 81%yield).

Description 22, N-(5-Methyl-2-nitrophenyl)-1-[cis-4-(propyloxy)cyclohexyl]-4-

piperidinamine (D22a) and N-(5-methyl-2-nitrophenyl)-1-[trans-4-
(propyloxy)cyclohexyl]-4-piperidinamine (D22b)
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D 11a D 11bA stirred sol ution of

4- (et hyl oxy) cycl ohexanone (D10, 3.5g, 0.025 nol) in
waelr@nhesesret hane (100m ) at room t enper at ur e UPKEEP2007/052638

argon was treated with 1, 1- dinethyl ethyl

4- pi peridi nyl carbamate (5.0g, 0.025 nol), followed by

portionwi se addition O\(//?’I‘/5 m nutes of sodi ym

triacet oxyborohydrideot7.4g, 0.035nol), tb t he

resulting mxture sti{red well at room teqperature for

2Ch. The reaction re was treated v met hanol

(8m) and the resulting solution all oweg

3 days at roomtenpdrature, then 5% Na2@C>3 sol ution

(100m ) was added;/aNg the mixture extratted with

di chl or omet hane (QO00m ). The extract s/washed with

brine, then dried 2504) and concentTat ed under

vacuum Thews esidual yel |l ow oi l dinsisol ved in 60-80

petrol ether Om ) and al | owed stand at room

tenper at ure ovefmght whereupon theftyystal s which had

formed were filtered off, washed with pétrol and dried

to give 1.7g of -45:55 mxture of title conpound trans

i somer and st &42ang 1, 1- di et hyl et@8Ab) 4-

pi peri di nyl carbamate. Purification by col um

A BRELETRE Qﬁy%ﬁ-[‘rﬁt RpylokPcffone ikl diferiblrbhifl affrochioride (D21
met_hanol oﬂclo het n@gﬁ Zptrk%e are trtle .'
1280 AISTNG1 PAROTS SOHALOPEIE (BS0E ZERHRL g FsoPropylethylamine
(2.3r0B Oéag InmalH3eVRINddiretiolifodnandide (KPin)): was B8rrad apd fiested at 80°C
ovdhhight! . dritlet 3digoh.) Thd. Adkt(r8Hwas) wadhe?R withOWatetHand extracted with
. - , . - r ,
ool (e ol gy Oy 40
mixiirgowgs Sellcisid By Olon &g Waltio n G0l SERARN Phomers was
obtaineery chyuatagréphynon ke Bitggst &PHNEAt-sitca adlfiiondg@06 goofl.4gr of
crudeY®h 1920 % dihy GiRbRtdIh&@NE BV TTRe CRBRRIYIagH SwasSRFBAted twice
aﬁc&éﬁ\g ]46}5 mgsof c:%is’IOrr%r)%H rﬁomgtol? n%ﬂ? |SBFn%Pf'5§%Q' 9@%‘5
SEri ptron :

1- (frans-4- Et hoxycycl ohexyl ) pi peri di n-4-am ne (D12)
CisMigraeyl "A NMR- DI @BChyI0oMhz): 0.9 (3H, 1), 1.2-1.35 (4H, m), 1.55-17 (4H, m),
1.9{2H[ k ,@‘ﬁ(ﬂq,(rﬁ)tob)%qm‘l) Sy olsherym), -244 pPHP&RY, digygH! FAI PaB 2 (1H,
m),ast.z?(é ,Jt),]a. 5 (%, 6.4 (1H, d), 6.6 (1H, s), 8.05 (1H, d), 8.2 (1H, d).

MH* 376 and 377.

Trans (D22b): 'H NMR & (CDCls 400MHz): 0.9 (3H, t), 1.4 (2H, m), 1.55-175 (8H, m), 2.0
(2H, m), 2.1 (2H, m), 2.3 (3H, s), 2.4 (1H, m), 2.5 (2H, m), 2.9 (2H, m), 3.35 (2H, t), 3.5
(1H, m), 3.55 (1H, m), 6.4 (1H, d), 6.6 (1H, s), 8.05 (1H, d), 8.2 (1H, d).

MH* 376 and 377.

Description 23. (2-Amino-5-methylphenyl){1-[cis-4-(propyloxy)cyclohexyl]-4-
piperidinyl}amine (D23)
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4.299 mmol) was di ssolved in dichloronethane (6m) and
treated with HCl (21 m of a 4Msolution in
waerdossane) at roomtenperature. The m xt ur ePCEEP2007/052638
stirred at roomtenperature for 1 hour and the sol vent
was evaporated. The crude was passed through an SCX
cartridge to yield the free bas?'r title conpound as a
pal e brown powder (865ngy, 4.00 , 89%. M+ + H =
227. Method B A mixture of frafQs-1
- (4- et hoxycycl ohexyl)-4-pip vlone (D45, 13.2g), 2M
anmoni a i n net hanol (300m )\and 10% pal | adi um on
carbon paste (4g) was hydrodenated at 50psi at room
t enperature overnight, then rore 10% pal | adi um on
carbon paste (1g) was added and hydrogenated at 50psi
over a weekend, then fi I teyed and evaporated to give
the title corrpound 9 Ns an oil. Description 13.
1-[frans-4-(Et hyl oxy ohexyl]
L/ - (5-met hyl - 2- ni t r ophefiN )\ 4- pi peridi nam ne (D13) To
a sol ution of 2 (D23)
1- (frans-4- et hoxycycl ohexyl ) pi peri di n-4-am ne (D12,

A 3359%9 é%iu?ugan?f") WS%é(thg'fﬁ}ErBMM D"ﬁ%?s- ey xX/)c clohexyl]-4-

0
BT 1 e L A AL R, rfjp%wee under
argaddwas attearteybwmeﬁpematnnkél raPmdiefafpwediry wagrapedseurddition of
hydibziSOB by (2344, mumaol) TRl eded hososhewsH. Tiee B6lution was filtered

thrédb%oérﬁéu ?gJ‘H.‘/ f'é%ga&dﬂﬂ@n c%ﬁ&érit:%'fbd"‘@@doetr*\%u&ﬂ%'%\%dﬁbfng (98%

wayve at ut es
yle@b B{Itg ﬁlf'%ameowgsa%@ﬂeaslﬁ%a' ‘to roomtenperature and
MH'3¢6 @nd@47was poured onto water; the aqueous sol ution
was extracted wth ethyl acet ate (2x) and the organics

tegpati
oSG 402! AANASERS B Haf R R floxibtonexyi+
p'pPF'P't’E/II}é‘B“ﬁ?I&D%ﬁe sol vent was evaporated to afford the
crude product which was purified by chromat ography

(ethyl acetate/n-hexane) on a Byotage KP-NH(tn)-silica
colum to yield the title co und as a yellow gum ( 1

18 ng, 50%. M+ + H = 362. @?cription 14.

(2- Am no- 5- net hyl phenyl ) { 1- ans- 4- (et hyl oxy) cycl ohex
yl1-4-

N
\C[NH

NH

A stirred suspension of N-(5-methyl-2-nitrophenyl)-1-[trans-4-(propyloxy)cyclohexyl]-4-
piperidinamine (D22b, 340mg, 0.9mmol) in ethanol (20ml} at room temperature under
argon was treated with Raney nickel (~30mg) followed by a dropwise addition of
hydrazine hydrate (0.28ml, 9.5mmol) and heated at 50°C for 3h. The solution was filtered
through a Kieselguhr pad and then concentrated under vacuum to leave 310mg (99%

yield) of title compound as a pale yellow oil.
MH" 346 and 347.

2 (D24)

Description 25. 8-[(1-Methylethyl)oxy]-1,4-dioxaspiro[4.5]decane (D25)

60



10

15

20

25

30

pi peridinyljam ne
(D14) 1-[frans-4-( Et hyl oxy) cycl ohexyl ] -

wWQ.2607307563 hyl - 2- ni t rophenyl ) - 4- pi peri di nam ne ¥PCWEB007/052638
118nmg, 0.33 mmmol) was dissolved in ethanol (3 m) and
an aqueous suspension of Raney Nickel ( 1 m of a 50%
suspensi on) was added at room tenperature. The m xture

was stirred for 30 roomtenperature before
addi ng hydrazi ne nD C; .15m, 15eq., 5.0 mmol)
over 30 mnutes. The react| on/was | eft overni ght. The
reaction mxture was filtered throdgBkelite and the

sol vent was evaporated to yield the title conpound as

A ﬁlxﬁfré’vhﬂtﬁgjrdidiaéplrje[419]%earﬂ-@-‘3%m M§.0d, blo32388, 2-iodopropane (25ml)
and S eééﬁ&%@@{i?%h@g 7 B0 ferpesaitie.Ungen AR RS Sl in the

darkdpr 6 dpys )followed)byc says aigading. Theompdyngywas figated with diethyl ether
40{'ri) hdd (irérby | throygle Widsaigeky IV\]asﬂrngl\mr wilh raydthyt sstin@he filtrate was

g@%d u%d@rgvatﬁju% IPkne MR ug'cﬁééell qn'Héxane 150m|) Washed with
water

Ricath f%.ﬁ&@gﬂeﬁenﬁﬁ}% et Vot o S2pit 7 Bgyourtess
oil af4-§%dnrerdapEgatapwxf 030% Rbutheatite t eempIndetegatizes with  4-[(1-
meeafN ak@dydichexhmdr frdre Ketdl hedroReiBOUM Asktdreiast Wed iAfthe next

steﬁn\ﬁth %2{ Fans,l soners (2.1 7g, 9.631 mml 10099 . M +
p

i&@&ﬁzﬁﬂ@&l—s }])[10 geap'%éﬂ Sﬁéﬂ% BEN 1 75-1.88
(4H, D1)6 32313 i(b(ﬂbk m)nﬁﬁhﬂ@WQJﬂHnmﬁ ro®eALerieH (BP0, 1 eq.),
cis/trans 1-[4-(ethyloxy)cyclohexyl]-4- piperidinam ne

DG PO A DS ohefhonefoE 1, 31T,

di ssol ved in di rrethylforrram de (2.5 m) at room

tenperature and the heated to 2000C by
m crowave for 25 m nut % crude m xture was then

cooled to roomtenperature and poured ont o
wat er/ brine; the aqueous sol ution W8 extracted with
ethyl acetate (2x) and the organics were alternatively

A SEAIRAGoMhE MmiRtre &f ethydYoky]-1T. hlféhc&égﬁfd[&&]d\é@ér% and 4-[(1-
me\ﬁt&@@{}%ggcg{dh%‘;eﬁon%r(FWaIg% f |8I9éer(e 82%“& C\}%trg ldYgf{] an (10ml)
at 9a tfam@arqueéjﬁd%rn%{ggﬁ yvgﬁﬁr)eated Wlth 5M HCI acid (50ml) and stlrred well for
18h. The reaction mixture was treated with water (150ml) and extracted with
dichloromethane (2 x 80ml). The combined extract was washed with brine, dried
(Na,S0O,4) and concentrated under vacuum to afford the title compound as a colourless oil
(3.9g, 100%).

'H NMR & (CDCls, 400 MHz): 1.19 (6H, d), 1.88-2.08 (4H, m), 2.22-2.32 (2H, m), 2.54-
2.65 (2H, m), 3.70-3.84 (2H, m).

Description 27. 1,1-Dimethylethyl (1-{cis-4-[(1-methylethyl)oxy]cyclohexyl}-4-
piperidinyl)carbamate (D27a) and 1,1-dimethylethyl (1-{trans-4-[(1-
methylethyl)oxy]cyclohexyl}-4-piperidinyl)carbamate (D27b)

%Jf %o_/{’
FOOm OOy
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on a Biotage KP-NH(tm-silica colum to yield the
title conpound (cis isoner) (160 ng). M+ + H = 362.
w®e®endsss on 17. (2- Am no-5-net hyl phenyl ) {1  PCT/EP2007/052638
-[c/s-4-(et hyI oxy) cycl ohexyl ]-4- piperidinyljam ne
(D17) 1-[c/s- (Et hyl oxy) cycl ohexyl ] -
L/ - (5- met hyl D278 t rophenyl ) - 4- pi peri di nani nB2(/b16,
160ngy, 0.44 mmol) was dissolved in ethanol (3 nl) and

A Qﬂr&Q'éSBH% %*S@-ﬁﬁsrh@cﬂ IthyIWclB‘h@%loné b2'61 33§g ap 9950 mol) in
o0 k1 I3 30 ot PR oiisd o dwa‘% S faated i 1.1-
dimedhaipyd rﬂapleercdaméqarwamqtséé 0g, 6.085mel),) fotmad By paftienwiss, addition
oveFhel( eadtiuted) WAS sbeiliin otracatogyiioronldeds edT vy on0Bsinohe Further
dichBrontdthdrie ?SJO%Ihr\QHQhad?J%H' & eﬁ’(f‘dstfrnﬁg SHiMEWas@Bntinued at room

ten&o&r%%areaftfag}&hgﬂ}/el%%t e tture pyas (3%”% &Eg@atp%wltgr{n%anol (5ml) and
stlrgad( fqr@@ym)@g@s, then @i /@Mg@@g @plautlgr] dA2Q0m e V\(alglagdeA and the mixture
extEdctdd\ﬁlth @uohluﬂolnwmam‘e ,x41-5@rrm)xaﬁ@bombrﬂaea]edmﬂwasv@shémuth brine,

the dAn n?r e%f&fa}%P(éé’&f’& 7%? a yeIIowo(J; (8.6g) was
t”“ﬂﬂﬁgr é‘g{y golgefr&;t @X(}MV\%H:I @E{s %ggﬁe |ate1 st@ ion of a white
soligar Theslwap fltteredmﬁfm/vtaehméwaln @ﬂéoamroseihler eudd fdoed,3hen recrystallised
frodh- N G080 PROICetherddithlorot2iABT®| affor@sha dde Compdubd@ans isomer
Diﬁzgg laQNri’]ltgtSIOﬁ Fod%%er ni ght V\at eg was ad)o(led and the

H B'Nbpaﬁu @D%a‘&qq M) et 6&'@9? éasea o0 &@H Q) drft Qoa) 1180205 (6H,

m),cHRAG-8r¥r(@Heh )t H80-8H02Hh®n) t 3. Mé%dﬁrﬂommcﬁ 3340 (1H, m), 3.64-3.73
(1HE Ph om|3I7ﬁ15457 1||_gH1 d (3.4g, 68%yield). 1H NVR d (CDCl 3
8 : 3(3Ht)151 85 (10H, m, 3.4 (3H,
Descri ption
Coﬂce(”fff%‘ﬁi”y IUBQ%T) WHP'BH@C%% Mh%rdmlprSAfr%mu the disstsysiallisaion afforded
7.38-of jar yatigdv axiiydonthinidg thedtitesqinrpoudd Sisdecraere(D222B8as 344gmnixture with
theldd@omdrn tetrahydrofuran (35m ) was treated with 5M
acid (35m) and stirred overni ght under argon at

roomtenmperature. The tetrahydrofuran was partially
Desenificid uier vat-tﬁtmﬁ's-&dﬂeMe(hthv')owd@v%h@wl}aﬁelRelﬁ@lmamme
dihydlradhlevideDR8yxt ract ed wi t h di chl oronet hane (~20m x

;9 <:>—>7 (D28)

A stirred solution of 1,1-dimethylethyl (1-{trans-4-[(1-methylethyl)oxy]cyclohexyl}-4-
piperidinyl)carbamate (D27b, 850mg, 2.5mmol} in dichloromethane (10ml) at room
temperature under argon was treated with 4M HCl/dioxane (5ml; 20mmol} and maintained
for 18h, then concentrated under vacuum. The residue was treated with diethyl ether
(20ml), stirred for 5 minutes, then the solid filtered off, washed with diethyl ether and then
dried to afford the title compound as a white solid (730mg, 93%).

"H NMR & (d°DMSO, 400 MHz): 1.05 (6H, d), 1.08-1.22 (2H, m), 1.43-1.60 (2H, m), 1.93-

2.20 (8H, m), 2.98-3.15 (3H, m), 3.20-3.55 (5H, m), 3.62-3.72 (1H, m), 8.46 & 8.60
(together 3H, 2 x brs), 10.84 & 10.95 (together 1H, 2 x brs).
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3), and the extract dried on MgSO4 then concentrat ed

under vacuumto |eave the title conpound as a pale
wqgeizaersed | (2. 79, 98%ield). This crude was UBEHEP2907/052638

the next step without any further purification.

Description 20. cis/trans- ,1-Di nethyl et hyl L .
Desaription pr &by | Sisfyreged dAdidyMpthylethyhexylencighexvl-4rinaridinamine
dihybBgsohtordde (D29) sol uti on of 4-propoxycycl ohexanone

(D19, 2.7g, 0.017 nol) and 1, 1- dinethylethyl

4- pi peri di nyl car bamat 3.68—0.017 nol) in

di chl or onet hane £ ) a{«QJ @nperature under argon

was treated with sodi trinacet ?borohydride(s.8g,
tur

0.02 nol), then the resulting m e stirred well at
room tenperature owggni ght. The m'xturﬁ% S treated
with water and extracted with dichloré hane (30m
x3) and the organics were collected and dried on MgSO4

A tsRifiok 0BE it frahed 1 UndlRiethyREMu M 1-lde4-gr Lgthyayeb g diohexyl}-4-

QR ' firstLy.w th, d Lor
piofaliShtds s, iisqg bl rd DR lafTR ieBBtorh hane som at
roog l§rararaiiffe Unden@rigoniwasuireated i dMsiglqiogns wPmbs0-12mol) and
stirstdaweli fog 1@kt erhieamixtirhicontainingl revhiaspretipitate wagr @phemdraded under
vac%%}ﬁi' éﬂocﬁ()eci@%é'lﬁ@tréétog@?/itﬁ Qﬁeot/l'ﬁ’yl ‘é%é?;ﬂ(ﬁfn‘ﬂ 1&tirr&Yk? IR?% BfaVtes, then
the i TP o hrneg Rt S LB srgo 0 e e garppeyna (-4
MiiRb G drams Jaomess)@sevyliteesaliy (4488 G7 "t i on 21.
cis/trans- -[4-(Propyloxy)cycl ohexyl]-4-piperidinam ne
DeStriptiiPchl ogpde  ( DRtgra g4l (1(iehly1eth i SsbyiE IO exyl}-N-(5-methyl-2-
'tF/ ?\/Ff r@_qg-.l i%" di net {H#St hyl _ o
nitropheRy ) rRIBS ARSIV i x y1 | - 4- pi peri di nyl } car banat e
(D20, 2.1 g; 6.17mmol) in diethyl ether (15m ) was
treated with a 1M HCH s io di et hyl ether (15m)

under argon at™\podH {\‘ﬁ@‘("" A\ stirred overni ght.

The m xture cont ing a white prec'>p|tate was

col lected by filt¥atNon then dried to affﬁé the title

m xture as a white solid ( 1 .2g, 81°/§/ié .

Description 22. L/-(5-Methyl-2-nitrophenyl)-1
A sfirodds ndixt(pr @py3-bugrpetydtrobireyé | (185mg, 1.0mmol), diisopropylethylamine
(0.53ml, 3.0mmol) and 1-{trans-4-[(1-methylethyl)oxy]cyclohexyl}-4-piperidinamine
dihydrochloride (D28, 250mg, 0.80mmol) in dimethylformamide (5ml) under argon was
heated at 200°C for 10 minutes in a microwave reactor. The resulting mixture was
concentrated under vacuum and the residue treated with 10% Na,COj; solution and
extracted with dichloromethane. The extract was dried, concentrated under vacuum and
the residue loaded onto a SCX cartridge (10g), which was washed with dichloromethane
followed by methanol to remove non-basic contaminants, then with 2M NHs;/methanol to
remove the product. Further purification by chromatography on silica gel (20g) eluting with
0-5% methanol/dichloromethane afforded the title compound as a dark orange solid
(220mg, 74%).
'H NMR & (CDCls, 400 MHz): 1.14 (6H, d), 1.20-1.38 (4H, m), 1.58-1.72 (2H, m), 1.86-
1.96 (2H, m), 2.00-2.12 (4H, m), 2.27-2.37 (1H, m), 2.33 (3H, s), 2.38-2.48 (2H, m), 2.83-
2.93 (2H, m), 3.19-3.29 (1H, m), 3.50-3.60 (1H, m), 3.65-3.77 (1H, m), 6.43 (1H, dd), 6.61
(1H, s), 8.06 (1H, d), 8.19 (1H, d).

Description 31. (2-Amino-5-methylphenyl)(1-{trans-4-[(1-
methylethyl)oxy]cyclohexyl}-4-piperidinyl)amine (D31)
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pi peri di nam ne (D22a) and
L/ -(5-nmet hyl -2-nitrophenyl)-1-[frans-4-
W@ proapyi1sexy) cycl ohexyl ] - 4- pi peri di nam ne ( D22b¢DRRA)7/052638
(D22b) A m xture of
c/ s/ frans-1-[4-(propyl oxy)cycl ohexyl ] -4-pi peri di nam ne
di hydrochl oride (D21 , 1.2g, 3. 8mm|),
3f|uoro4n|trotolu ne (5 O ) and
di i sopropyl et hy ‘ l; 3eq) in
di met hyl f or mam @ 20n1) vvas stirreg and heated at 80C
over ni ght, under ~argon, The m xture was wed W th
wat er and extracted wi th dichl oronet hane. e organic
| ayer was eluted through a SCX cartridge and the
A cBtrad asgspanstanr e ohvas!-fanisdel( edhebylaghydokyinyadheXt-NHS-methyl-2-
mtrb héFEhanpridiReRne atD3V) 290rh§0MEBFHNMEIS ﬂbteﬂiaﬂald (P5ml) at room

%glpet L%He?%gé Q/]ag t%‘a aeéja\gﬁra | an'&;& ;T)al Pl'n%ﬁ f&%l/vlémby dropwise

ad sy g Bydrasing, ,drzw 16mi, 5. ORHP Qb Bgmgs%yﬁ Was maiplgifed pt room
tentparatereafdf din,dhery fikekSdrthrodghckisselgameo remdvé%tdh@mgtadﬂst Bnaitise filtrate

corlceRiBEd (Lﬁl%%/? Vééﬂuﬂ) to Qﬁ‘&rd(tpgzc?ﬂb c oUNBéé %ﬂ'ey solid (187mg,
92071 ONng. . t), H , 155

S) 1
R @G 409)MH2> 3. UolaH. . 1361 38 @w 1 5@?244 m), 1.87-
19(722H m) 1.98-582((4HHn),M25 GH) sq 229-24dP (318, ra) (2.88.95)(2H, m), 3.00-

3'3(%%'5 n%ﬁeeé)e,?@ 1%@1@43%)4%@&@7@6@% ; IYZH?ZH
m

,155175(8H : 0 (2H, m,21 (2H, :
Deggiption 32, 4c1§/tg[amsn1,j-,Dlr,peg1xlgthyl i ;(1-zyang gpmetilitpxyg/cg@exyl)-m
plpﬁeﬁUmyﬂ]):arb%n&lté (082) M, 3.55 ( 1H m, 6.4 ( 1H d),
6 ( 1H, s), 8.05 ( 1H d), 8.2 ( 1H, d). MH 376 and
377. Description 23. (2-Am no-5-nethyl phenyl){1
-[c/ s-4-(propyl oxy)cycl &exyl]-4- piperidinyljam ne
(D23) A stirred sol uti opiaf
L/ - (5-methyl -2-nitroph )-1-[c/s-4-(propyl oxy)cycl oh
exyl]-4- piperidinam nexg¢D22a, 440ng, 1.17mmol) in
et hanol (30m ) at room {eRperature under argon was
treated with Raney ni cKel™N (~50ng) followed by a
dropw se addition of drazine hydrate (2m, 30.4mol)
and heated at 50C for 3i. The solution was filtered
HN\(O
o}

K (D32)

Potassium cyanide (320mg; 5 mmol) was added to a mixture of 1,1-dimethylethyl 4-
piperidinylcarbamate (1.0g), 4-(methyloxy)cyclohexanone (D3; 640mg; 5 mmol), and 2.5M
hydrochloric acid (2.0ml; 5 mmol). After 2h at room temperature the mixture was
partitioned between water and dichloromethane. Drying and evaporation gave the title
compound as a mixture of cis and trans isomers, 1.1g.

Description 33. cis/trans-1,1-Dimethylethyl [1-(1-methyl-4-methoxycyclohexyl)-4-
piperidinyl]Jcarbamate (D33)
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t hrough a Ki esel guhr pad and then concentrated under
vacuumto | eave 400nmg (98% vyield) of the title
W@ 09poorses as a pale yellow oil. M+ 346 and 34FCT/EP2007/052638

Descri ption 24. (2-Am no-5-net hyl phenyl){l
-[frans-4-(propyl oxy) cycl ohexyl ] -4- pi peridinyljam ne

(D24) A stirred suspensi®n of

L/ - (5-nethyl -2-nitrophemy] )-1-[frans-4-(propyl oxy)cycl

ohexyl ]-4- piperidina (D22b, 340nmg, 0.9mMmol) in

et hanol (20m ) at roo per at ure under argon was

treated with Raney nicke|>(~30ng) followed by a

dropwi se addition of hydrazi ne hydrate (0.28nm,

9.5mvl ) and heated at( 50 for 3h. The sol ution was

filtered through a Kiesgi'guhr pad and then

concentrated under vac o |l eave 310ng (99% vyi el d)

of title conmpound as a palfe yellow oil. M# 346 and

347. Description 25. o

8-[ (1- Met hyl et hyl ) oxy] - 1, 4- dhoxaspi ro[ 4. 5] decane

(D25)A m xture of 1, 4-di oxaspir ?S] decan-8-ol (D1 ,
5.0y, 0.032nol), 2-iodopropane (25rr1) and silver (I)

MY fhaghdshem bErkEEM bl at3m @lelérﬁmﬂﬁétﬁyll&r%r}l\ﬁ}g@éd&é(ﬂt@% solution

of Vl?é/tr%gg | ﬁ%ﬁ'ﬁétﬂw}e&sl dﬁ”f ggrg 9 n@ﬁ%qc%”&gv\f?q ﬁkﬂyerl’éw ﬁé’aﬁbamate

%mﬁwr%ﬁfdlspmpf%r(éagt ﬁlg’d{]@'ﬁ K'i1 defeghydrafuram &Pl vidler 2h at room
tenwpeirdﬂuxdal tbehgdiutiehheas pdititorfeidl hetaten wasaquence rolutdredf Rochelle salt
and! A RlordASHERR. ar[§’ry|'h eeflﬁfdré’ﬂbﬂ Qﬁcﬁ%ﬁ’ﬂoﬁ%‘f’odré‘pﬁ?/em@eslhca 0 to 10%

t.hen

melr kRS0, iR el ie BT bl ot i anc tans
isoggrodPPregs oil (4.89g) containing approx. 80% of the

title conpound together with 4-[(1-
Degﬁfl;m’dﬁatiwl ) 0&1¥Ilr%)5§110ﬁ% 2[13 (%ngﬁ)%claugfﬂ Ypiperidinamine

i's mxture was used in the next step w thou

(D%‘&r.f.cat.on 1H NMR d (CDCI 3, 400 |sz) 1, 13 (6H, d),

1.5-1 .59 (2H, m), 1.60-1 .74 (2H 1), 1.75-1 .88 (4H,

M, 3.43-3.50 ( 1H 1), 362-3.72 ( 1H n), 3.90-4.00

(4H, m). Description 26.

4-[ (1- Met hyl et hyl ) oxy] cy exanone (D26)

N

L

NH.  (D34)

cis/trans-1,1-Dimethylethyl {1-[1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}carbamate
(D33, 360 mg, 1.1 mmol), was dissolved in dichloromethane (5 ml) and HCI (10 eq., 11
mmol, 2.8 ml of a 4M solution in 1,4-dioxane) was added at room temperature; the mixture
was stirred at room temperature overnight. The solvent was subsequently evaporated to
afford the crude product which was purified by SCX to afford the title compound, 200 mg,
60 %.

'H NMR & (d°DMSO, 400 MHz) 0.750 (3H, d), 1.100(3H, m), 1.522 (9H, m), 1.838 (1H, d),
1.973 (2H, m), 2.433 (1H, m), 2.770 (2H, t), 3.121 (1H, m), 3.195 (3H, d), 3.329 (1H, s br).

Description 35. cis and trans-1-[1-Methyl-4-(methyloxy)cyclohexyl]-N-(5-methyl-2-
nitrophenyl)-4-piperidinamine (cis = D35a, frans = D35b)
65



10

15

20

A solution of the m xture of 8-[(1-nethylethyl)oxy]-1
, 4- di oxaspiro[ 4. 5] decane and 4-[(1-

woreaongtdsehyl ) oxy] cycl ohexanone (~4:1) (D25 , 4P@PEP2007/052638
~0.025nol ) in tetrahydrofuran (10m ) at room
tenperature under argon was treated with 5M HCl acid
(50m ) and stirred Il for 18h. The reaction m xture
was treated with r (150m ) and extracted with
di chl or onet hane ( Om ). The conbi ned-€xtract was
washed with brine, ed (Na2SO»4) and ca trated
under vacuumto affercH,the title conpoun

colourless oil (3.9~ 100%. 1H NVR d (CDRL S 400
MHz): 1.19 (6H, d), 1.88-2.08 (4H n), 2722}2.32 (2H,

m, 2.54- 2.65 (2HYm, 3.70-3.84 (2H, . scription

27. 1, 1- Di methylet byth

(1-{c/s-4-[(1- hyl et hyl ) oxy] cycl ohexd JNg-

pi peridinyl)carggmate (D27a) and 1t hyl et hyl

(1-{frans-4-[(1- 2 NO,

nmet hyl et hyl ) o cl ohexyl } - 4- pi peri di.nyl ) car bamat e

(D27b) D27a Dzé%%,%ysti rred sol ution o(?)?’gg)

4-[ (1- nmet hyl et hyl ) oxy] cycl ohexanone (D26, 3.9g, 0.025
2-Arg-4imetdlyichhiobivereehane (1 16y ) 136 r awy)) t esipesrat urie[1-methyl-4-

(mERAELy) BTN NBS pldeRFhERinY (D341 4 leq, BIBIY bBsMWnol), Hunig's base
dii%é%é%ﬁi&xgai‘%&?ﬁé ﬁU(erge%z\‘n%iﬁ%qg'i%?ﬁE%%ﬁh HE e my o
roony teatnerauieb @nd tiya mbdiere (WasdrgflLxgdos 5061 °FC. ovennigiiterThe crude mixture
waslitiedh edomEich@am eipetatuieasnResledd batoabrihes thd Aqu@udttofifion was

o 0 HEBc Bl LATERSTRELHES L AT osheg it brne
angd wajey- dR@ CEFANIGSEre GPmomet drifdever NRetPodilirigd @ng the solvent was
evaporated ¢m a{f@@Ome )cruves paddetdwizioll walsepurified by echeorbatagriagbly on silica
coliinh nféitemoPRATBIchRRASétRare) B Ojidid -thd MGo GepRraredomitd, 46/, D35a,

1483 4R e b34b BH G sdRRaidifdat bty Seud and

ed under uum r'esi dual "yél I ow oi |
(8.69) was triturated with 60-80 petrol ether (80m)
Desdriptiorcaus3®d i nmre di2aAmirar-§amethiiphahylpil -[ofs-t-methylet-(methyloxy)-
cvAhe¥i-4Biser BdmiheBgeof f, washed with 60-80 petrol
y"gtgh%)% ]an% %Qer%jdt heﬁ(rg?:)r ystallised from9:1 60-80
petrol ether/dichloronet hane}o afford the title
conmpound trans isoner o

CH

QNJ

\C[NH
NH

2 (D36)

3

1-[cis-1-Methyl-4-(methyloxy)cyclohexyl]-N-(5-methyl-2-nitrophenyl)-4-piperidinamine

(D35a, 118 mg, 0.327 mmol,) was dissolved into ethanol (8ml) and Raney-Ni (0.3 ml of a
50% aqueous suspension) was added at room temperature; the mixture was heated to
50°C and hydrazine hydrate (10 eq., 3.2 mmol, 0.1 ml) was added dropwise at 50°C.
Reaction was stirred at 50°C until no more starting material was observed by TLC. The
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(D27b) as a white solid (0.85g). 1H NVR d (CDClI 3, 400
MHz): 1.12 (6H, d), 1.18-1 .50 (6H, m), 1.44 (9H, s),
WA 2@04@7565 (6H, m), 2.20-2.32 (3H, n, 2.80-2. POI/ERN7/052638
n), 3 15 3 26 ( 1H, m, 3 38-3.50 ( 1H, m, 3.64-3.73
é 4.37-4.47 (1 n. Cbncentratlon unde
mixjE RS &Po'ﬁﬁéon@PﬁbFe”I‘Ffedﬂéfes apd dipredethrouyakt celite; the solvent was
subseyserdlylevapdrated tabffoddedltiffe Gampdund, §Ehigod4%i M + H = 332.
containing the title conpound cis isonmer (D27a) as

Deicr{él’tfogh)(t ;ﬁi e wit h2 }\mlno thlylc'p r&?\&(l){&ts aCnrsI tme?I[?yl-48-(methyloxy)

cyclphexy)] %‘PFBH’W]WBP&H%?WI } - 4- pi peri di nami ne
di hydrochl ori de (D28) (D28) oKstl rred solution of 1,
1- di net hyl et hyl
(1-{frans-4-[(1- et hyl et hy xy] cycl ohexyl } - 4-
pi peridi nyl)carbamate (D27, 850nmg, 2.5mmol) in
di chl oronet hane (10m ) at rghtenperature under argon
was treated with 4M HCl/ di e’ (5m; 20nmmol) and
mai nt ai ned for 18h, then conc nt r at ed under vacuum
The residue was treated w di et hyl ether (20m),
: thenNhhe solid filtered off,
washed with di ethyl et and then dried to afford the
title conpound as a wh olid (730ng, 93% . 1H NWVR d
(d6DI\/ISO 400 MHz): 1.05 (6HNd), 1p®8-1 .22 (2H, m,
431 60(2Hn) 193 220(8H n),298315(3H
355&1 2-3.72 8.46 & 8. 60
1[t(i’1§g1§M$§}y' 4ne VPXW%'O*‘%”% Sgme yb%”(”@@@%ﬂﬂ‘?e”rp'!?ﬂ'd'@am'”e
(D36bb 68 Mdés a6 pimobnhwa9 dissolséd imdmsthandl44[nill and Raney-Ni (0.2 ml of a

50%%@%@%@%&1@@4 ] 646 1008X ¥k Fodhn RERSErbRlrd aRE Mixture was heated to
50? glﬁj ﬁgﬁglz@g T@gﬁi%t)fﬁ%fa%{ﬁ Fnl:r)nzo?) OA5 Bl\'}\}alsoandd%]a dropwise at 50°C.
Reggtiopayas. atLr[e(jlatn‘é(th% k My MPE SREiE| rBRieRgl waqobserved by TLC. The

mixturpewaslicoyle) ctar loamateenfdb2dee, and fittex@dsthtaumhscelite; 3ge solvent was
sul%eggénﬂw&pérgteg't@ Bioiaretifiensmiafal 3o % BQ%HM" +H = 332.

tenperature under argon was treated wt

HCI / di oxane (30m ; 0.12npl) and
Description 38. 1-{cis-4-[(1-Methylethyl)oxy]cyclohexyl}-N-(5-methyI-2-nitrophenyl)-

4-piperidinamine (D38)

(g

stirred for 5 mnute

(D38)

A stirred mixture of 3-fluoro-4-nitrotoluene (250mg, 1.6mmol), diisopropylethylamine
(0.86ml, 4.8mmol) and cis/trans-1-{4-[(1-methylethyl)oxy]cyclohexyl}-4-piperidinamine
dihydrochloride (D29, ~4:1 cis/trans, 400mg, 1.3mmol) in dimethylformamide (8ml) under
argon was heated at 200°C for 12 minutes in a microwave reactor. The resulting mixture
was concentrated under vacuum and the residue treated with 10% Na,COj; solution and
extracted with dichloromethane. The extract was dried, concentrated under vacuum and
the residue loaded onto a SCX cartridge (20g), which was eluted with dichloromethane
followed by methanol to remove non-basic contaminants, then with 2M NHs;/methanol to
remove the product. The product solution was concentrated under vacuum and the
residue chromatographed on Biotage KP-NH™-silica column (100g) eluting with 0-20%
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stirred well for 18h. The m xture containing a white

preci pitate was concentrated under vacuum and the
W0 e®rdorses reated with diethyl ether (100m ), SPCTERW07/052638

mell for 5 mnutes, then the solid filtered off,

d wth dlethyl ether and dried to afford the

ethV'l aqe@t%ﬁﬁmﬁe qbiann henfjtierapmpogpd @ 4he fegiest plabngeiseensThis was
obtaineflias @ensodnge dil418&gg, BPBY . Descri ption 30.
1HNM{?fEf@II§CIiz4[O()1\/IH ihxlammligwlwehohﬁvah 78 (6H, m) 1.80-1.96

i T O, ﬁ“%%%?h%@?%@&% ) 262293

(2H, ond$-3-6f (35 pnopg? Ethyda. 6210 sE A5 (18!, dindeld) (THne).
1-{frans-4-[(1- nethylethyl)oxy]cyclohexyl} 4-pi peridin

Deéﬁllﬂf‘or{jh?y?rmm&ﬁ 'n‘?éihflgﬂgn I p: gon%qmmie}hjlfbxty]-cyclohexyl}

tf&fl%/lkﬁm unde heat

g‘?ﬁ}”ﬁht es in a microwave reactor. The
resulting m xture was concentrated under vacuum and

t he residue treat ed \Nlt sol ution and
extracted with SklOT 0 ’@%extract was dri ed,
concentrated ung vacuum and e resi due | oaded onto
a SCX cartridge TYOgNH, whi ch was washed \ﬂ);{é}

di chl oronet hane foll owed by nmethanol to ve

non-basi ¢ contam nants, then with 2M NH3/ net hanol to
A rafivee tbespgaheiduct .of Funi{be- [pGMefhdeihyI)oRy]byclohexyl} N-(5-methyl-2-

nltﬁﬂﬁ&{wlﬁﬂbmﬁarﬁﬂe ﬂ)383a196“1Jn %%nrﬁi)lﬁ‘tlhngtﬁﬂ'nbh QSrﬁWo at room
t} ronet hap t he c]
te"a%er%uwawd%ragmweaﬂrea eézvzt%ﬁian% ke i) @@5@. dropwise
addiin wi-ydrazine hydqrats, (GhSmlp 5 Bmmol). 3ghe gpixturg was rg@ntgmer;l'@t room
terr(p%lriatum)for 2h,8hen filtédd¥6d (h2blighnKies@gOKi-t@ rdrdoVediHe dﬁ)alyst and the filtrate

cor?ceat at% r 'E'tjurmtoa hé t?’trel %d%éa é 9%)
Dé:% ﬁg '\'ﬁg})( 1 61 %‘ (801 %g gﬁgl-ilqn) 2.02-

2. 13) 2Hsrr062 2518H, 8) 2. - 2192(3|1Hn)d3 88-®€9§c¢2il-btrm)oﬁ 0:513 40 (4H, br m),

3562}7‘\91121910115 eret fmysonl2ensn)) € 4.1 {1f|—r@ s-4-[(1-
hyl et hyl) oxy] cycl ohexyl }-4-piperidinyl)am ne (D31
YA stirred susPlenS| on

Pegcrffiidl 4 Rthiirarcihesybybialiigs (240
L/ - (5-met hyl -2- nitrophenyl)-4-pi peridi nam ne (D30,

220ng, O. 59mm|) in ethanol @t5nm) at room

N

OTE ETO
(D40)

N-Ethoxycarbonylphthalimide (100g; 0.46 mol) was added to a mixture of trans-4-
hydroxycyclohexylamine hydrochloride (69g; 0.46 mol), potassium carbonate (158g;
1.15mol) and water (11) at room temperature. After stirring for 3h the title compound was
isolated by filtration, washing with water then ethyl acetate, 95g.

Description 41. trans-N-(4-tert-Butyldimethylsilyloxycyclohexyl)phthalimide (D41)
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tenperature under argon was treated wth Raney ni ckel

(~20ny) followed by dropw se addition of hydrazine
wharaerwe3 0. 18m , . Omol). The m xture was mai PCHEP2A7/052638

at roomtenperature for 3h, then filtered through

Ki esel guhr to renove the catalyst and the filtrate

concentrated under vacuumto ;f;%tld the title conpound

as a pale grey solid (187ny, 1H NMR d (CDCl 3,

400 MHz): 1.14 (6H, d), 1.181 37 (4H mnm), 1.42-1 .56

(2H, m, 1.87- 1.97 (2H, .98-2.12 (4H, m, 2.25

(3H, s), 2.27-2.42 (3H, m 85-2. 95 (2H, m, 3.00-

3.30 (4H, br m, 3.63-3.75AH m, 6.43-6.49 (2H,

m, 6.62 ( 1H, dd). DeSCI‘IpHOﬂ 32. cis/trans-

, 1-Di met hyl et hyl [ 1-(1- cPago-¥=%et hoxycycl ohexyl ) - 4-

p| peridi nyl j carbanmate (D82) 2) Pot assi um cyani de

(320my; 5 mMmol) was added Yo 4 rrixture of

1, 1-di et hyl et hyl 4- pi per Ndi#yl car, te ( 1 .0Qg),

4- (met hyl oxy) cycl ohexanone (D3; 64(5 5 mol ), and

2.5M hydrochloric acid (2.0m; 5 mml). After 2h at
Tent-botyldireethgsitl ehleridd 650gi R139mel)wees sodntetiin iportieds beé waenre of trans

%ﬁy@l“ox bR pﬂfr%ﬂﬁtdéaMO @BM‘ U@Qﬁ%g W@% @‘{55@” 09ABfkol), and

I\/f g%@[;n S Edig&%gtgmaﬂjt ||c%ﬁoghong?méf; for "R Rore at 40°C the
m'thirBM%ﬁe@ﬁ?‘l‘%‘leﬁwat?rihe(xﬁnﬁeﬂﬁwg ADWW?WWHH%WWMBVGF gave
thepitipeompbond ¢rgstalisehfrem EB3GHERR) Met hyl magnesi um

brom de (5.0m of 3Msolution in diethyl ether) was

added to a _sol pt of c/ /fra yl et hyl
Deprintion.42; tsansNel ki gy ﬁyhﬂ[’abm@%(@t y1] cat bam

te (D32, mxture of isomers) 1. 1g; 3.3 mmol) in

tetrahydrofuran (25nm). Afteb/Zh at room tenperature

the solution was partitioned]between an aqueous
solution of Rochelle salt 3 di chl or onet hane. Dryi ng,

evaporation and chromat ogr ag (5Qg silica, 0 to 10%
met hanol in dichl oronet hane) Ygave the title conpound
as a mxture of cis and tyap8.__o

(D42)

Acetaldehyde (10ml; 0.17mol) in acetonitrile (50ml) was added over 30 minutes to a
solution of trans-N-(4-tert-butyldimethylsilyloxycyclohexyl)phthalimide (D41; 50.0g;
0.14mol), bismuth tribromide (6.7g; 0.015mol), triethylsilane (27ml; 0.18mol) in acetonitrile
(500ml) stirred at ice bath temperature and the mixture was allowed to warm to room
temperature overnight. The mixture was filtered and the resulting grey solid and filtrate
were worked up separately. The filtrate was evaporated and treated with hexane to give
the title compound as a white solid (16.35g). The grey solid washed with
dichloromethane, the dichloromethane extract was evaporated and the residue was stirred
with hexane (200ml) to give a second crop of the title compound as a white solid (17.47g).

Description 43. trans-4-Ethoxycyclohexylamine (D43)
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i soners, 400ng. Description 34. cis/trans-1 -[1
- Met hyl - 4- (et hyl oxy) cycl ohexyl ] - 4- pi peri di nam ne

W@ DBAN0E84) c/ s/ frans-1 |, 1- D net hyl et hyl PCT/EP2007/052638
{1-[1- et hyl - 4- (et hyl oxy) cycl ohexyl ] - 4- pi peri di nyl }ca
rbamate (D33, 360 ny, 1. 1 ), was dissolved in

di chl oronet hane (5 m) and &C (10 eq., 11 mol, 2.8
m of a 4Msolution in 1,4-di{oxane) was added at room
tenperature; the mxture tirred at room
tenperature overnight. Th vent was subsequently
evaporated to afford the crﬁ e product which was
purified by SCX to afford t tit(E3onpound, 200 ng,
60 % 1H NVR d (d6DVMSO, 400 MHz) 0.750 (3H, d),

A é'oltit@g(@“ﬂraﬂ@N A-otrd% dy@idhe hthaffae( thl; 16)36g)L-tdRazine hydrate
12&? Nt 5 éém&)a]h Sm%an gﬁﬁmg%g&) rE§3 atl il ours The

solygry Véawremoaﬁg tqg[Vf-%EUFWI whicp ﬁﬁ%%%ﬁ?)"‘&%ﬂ(ﬂ'@ é‘x%ﬁh?r a”d filtered.
Thé filtrate-waet é\gdpo%temiotafbphmeyit& cédmpoyprel asla nsnouseoil @ingarminated with
othBB 6gh.rans = D35b) (D35a) ( D35hb)

2- Fl uor o- 4- et hyl - 1- ni t robenzene ( 1 eq., 136 ng),

cis/trans 1-[1-nethyl -
Deéenijption 0K V) Ethgl-dimeethil/l-4-6xppiperidihivnariodide (D34), 1 eq.,

200 ng, 0.88 mmol ), Hunig's base diisopropyl et hyl am ne

(1leq., 150 m), were all odi ssolved in

di met hyl formam de (3 m ) Jlat room tenperature and the

m xture was refluxed at 0C overnight. The crude

m xture was then coole roomterrper ature and poured

onto brine; the aqueous Aohution was extracted with

ethyl acetate (3x) and thelorgamsuy were alternatively

washed with brine and water. The organics were

mbi ned, dried over Na2SO4, filtered and the sol vent

'°dﬁﬁ‘§”@08p§6$rﬁ't dePOmelawapagdachia Rortipne iR FoRAlietion i Tcgthviefspiperidone
(10pgr 0.79rad) byaceioren@al pafr28p30y Cdimternali ica codlingimAfter stirring for 3h more

the(tmetcBg?ebnd\lW'a%siﬂaﬁ]'ab %‘ﬁﬂ?a‘hbﬁlrbﬁ&j v&é%hwg@vl/ th ddeeoreVi@sag).

separate i somers, (cis, D35a, and {trans,

D35b, 6 1 ng), 56% total |eId M+ + H = 362
Descrlptlon 45. trans-1-(4-Ethoxycyc hexyl)-4 piperidone (D45)

o

o (D45)

A mixture of 1-ethyl-4-piperidone methiodide (D44, 27g), trans-4-ethoxycyclohexylamine
(D43, 8.16g, 0.065mol), potassium carbonate (13.5g), water (100ml), and ethanol (200ml)
was heated for 3 hours at 80°C, then cooled overnight. The mixture was partitioned with
aqueous sodium bicarbonate and dichloromethane. The dichloromethane layer was
separated, washed with brine and solvent removed to give the title compound as a amber
coloured oil (13.2g).
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Descri ption 36.
(2- Am no- 5- et hyl phenyl ) {1-[ ¢/ s- 1- net hyl - 4- ( et hyl oxy)
WO 290Xyl | - 4- pi peri di nyl }am ne (D36) PCT/EP2007/052638
1-[c/s-1- Met hyl - 4- (et hyl oxy) cycl ohexyl ] -
L/ - (5-nmet hyl -2-nitrophenyl)-4-piperidi nam ne (D35a,
118 ny, 0.327 mmol,) was dissolved into ethanol (8m)
Descriptikand - ikan<-B-(3-Arbopokycychkiléxgt)pkihatimids (@46 on) was
added at roomtenperature; the m xture was heated to
5Q0C and hydrazi ne hydrate W , 3.2 mol, 0.1 m)
was added dropw se at 500C. jReaction was stirred at
5Q0C until no nore starting-waterial was observed by
TLC. Them xture was cool ed room tenperature and
filtered through celite; the-solvent was subsequently

A

evaporated to afford the ti e conpound, 9 1 ngy, 84%

rans-1
- met hyl - 4- (met hyl oxy) - cy 8xyl ] -4-piperidinyl}am ne
(D37) 1-[frans-1-Methyl - thyl ox %xcl ohexyl ] -
L/ - (5- et hyl - 2- nltrophenyl) 4- pi per é am ne (D35b, 60
ng, 0.166 mmol,) was dissolved into ethanol (4 m) and
A Baloion Nf t(emsz\lmtemtﬁbuslylSiG%mMglowyslohwh)shmaum'mlas (D41, 45g) in
acaSileik %Odn‘ﬂ?rﬁttr%mef r§turé h@asMrgted eséﬁ@%nt"b@@t fith ttﬁ’ethylsnane

438K B A Q8o s 6NE T Bo b, Bitiane M 20t G (Preral, ce

coaioglc  OFen BOfﬁ@ Wﬁ?eet@t%q*lttioﬁgwﬁa?@'ﬁ't'@ledmwe@%éPq'éU‘ pigarbonate /
ethylLécetdiee Dirpltgira@dVegportibe tbft the ravgamit eageergvertae aid compound
crybtalit&d Gt h%gh%o“gel ite; the solvent was subsequently
evapor at e afford the title conpound, 30 ng, 55%
M+ + H = 332. Description 38. 1-{c/s-4-[(1
Desaqpintinn 4. h{rans4Arepexysyelohexylamine (D47)
L/ - (5-net hyl - 2-ni trophenyl )- 4-piperidinam ne (D38) A
stirred mxture of 3-fl uoro-,4\n,1/trotol uene (250ny,
1.6mmol ), diisopropylethyl i ne (0.86m , 4.8mmol) and
ci s/trans-1-{4-[(1-nethyl ethyl)oxy]cycl ohexyl }-4- pi per
i di nam ne di hydrochl ori de 9, ~4:1 cis/trans, 400ny,
1.3mmol ) in dinmethylformamsde (8m ) under argon was
heated at 2000C for 12 minyies in a mcrowave reactor.
The resulting mixture was cofAcent r@4éyd under vacuum
and the residue treated with 10% Na2CO3 sol uti on and

A mixture of trans-N-(4-propoxycyclohexyl)phthalimide (D46, 20g), hydrazine hydrate
(15ml), and ethanol (400ml) was heated at at 80°C for 2h then cooled and filtered. The
filtrate was evaporated and the resulting residue redissolved in diethyl ether, filtered and
again evaporated to give the title compound, 11g.

Description 48. trans-1-(4-Propoxycyclohexyl)-4-piperidone (D48)

0 (D48)
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extracted with dichl oronethane. The extract was dri ed,
concentrated under vacuum and the resi due | oaded onto
W@2®Cx0ses t ri dge (20g), which was el uted w th PCT/EP2007/052638
di chl oronet hane foll owed by nethanol to renove
non-basi ¢ contam nants, then with 2M NH3/ net hanol to
renove the product. The product sol ution was
1-Elohdarperaipoed matidedide 2044ir26ah ovak reeldeaé $o duefluxing mixture of trans-4-

bRaRRNRE ( 9@78'1955396 BBsthGmt B%rb%hétbC@ngva@F (75ml), and

propbk
ut i h o
ethgm %o b@"‘? ol %ﬁtasmxtggey VRS TR ELR T Aoty 3omin at s0°C,
thengopted, PamhlienagaaIuset aisaddMakicarhorAta n gichisremethgeerand purified by
chrdBif)agrddiiiMR0dM( BioEigs, sild0 cditin); 01tol140% Ghkthdho! ih. B&rldromethane
conté]ﬁmé%"éM E)nmdhlazﬁé @lveT@e ﬁt@"bon@oun& )-1 .96 (2H m,
2.02-2.12 (2H , 2.28-2.40 ( ,233(3Hs)

240250(2H m, 2.82-2.93 2H m, 3.48-3.68 (3H,
Demrjpt@_mzﬂfg( 1qrgnsjaj(4-P59mq(cyglq, egyl)-45p_iggit!ingmjnqj)qlhygjrgghloride
(D49)1H, d). Description 39. (2-Am no-5-nethyl phenyl) (1

-{c/s-4-[(1 -nethyl ethyl)oxy]-cycl ohexyl }-

4- pi peridi nyl)am ne (D39) . A stirred suspensi on of

1-{c/s-4-[(1- mat hyl et hyP) oxy] cycl ohexyl } -

L/ - (5-nmethyl -2- nitropbhenyl)-4-piperidinam ne (D38,
186ny, O. 50mm|) in etI (15m ) at roomtenperature

under argon was treatech t h Raney ni ckel (~20nm)

foll owed by dropw se additi oaHgf hydrazine hydrate

(0.15m, .Omol). The ure was mai ntained at room

tenperature for 2h, then filtered through Kiesel guhr

to renove the catalyst @nd the filtrate concentrated

under vacuumto afford NHe titl eg%yjp ound as a grey

oil (170nmg, 99% . 1H NMR d ( CDCl 00 MHz): 1.13 (6H,

d, 1.33-1 .80 (84, m, 1.85-1 .96 (2H, m, 2.02- 2.12
A (hxHrenyf, iran2b-(4-BreporycycRheou)X- n®e(d§jﬂ,e (948, 27.88; ZM8mmonia in
me(h%'ﬁol %1;)5] mb), @ad 31040 pafiddiurironMbarbén D3s@: (AB0MmgHwal) hydrogenated at

5093| 43} rat[]?e? foE? fgfhghejh;_kllt%%g] 4‘?1%3805&%% {1} 4'ﬁ")he residue was
COWE?%&Q(V&? BYH*T913'B‘I>\VN\‘/?3$GI tn‘PogéV@( dile PMRPUREH §W%€a@3%{jdfﬂ% diethyl

ethen 7eébgm xt ure of trans-4- hydr oxycycl ohexyl am ne
hydr ochl ori de (69g; 0.46 nol ), pot assi um car bonat e

Desglfbrgd. ERls R 1 11 o compound ves

dlmethylethyl)(dlmet yl)silylJoxy}cyclohexanecarboxylate (D50)

~ ZJ

Chloro(1,1-dimethylethyl)dimethylsilane (115g; 0.76mol) was added in portions over 1
hour to a solution of ethyl 4-hydroxycyclohexanecarboxylate (118g; 0.68mol), imidazole
(103g; 1.52mol} and dimethylformamide (400ml) stirred under an atmosphere of argon. A
small exotherm was observed resulting in the reaction mixture temperature increasing to
~40°C. The mixture was stirred at room temperature overnight then poured into 10% citric
acid solution (2L) and extracted with diethyl ether (2 x 800ml). The ether extracts were
washed with water, brine and then dried (Na,SO,) and the solvent was removed to give
the title compound as a oil (198.49)

(D50)
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isolated by filtration, washing with water then et hyl
acetate, 95g. Description 41.

WO p@i8e786Y 4- t er t - But yl di met hyl si |yl oxycycl ohexpt)/ppaonzbs2638
imde (D41)) Tert-butyldinethyl sil yI chI or| de (60g;

H Nl\/tpﬁﬁrﬁ(}bpbxfr%w%é&% E%‘ht”ﬁap@ﬁ] (@e, %)DZL@ 3@5 &) 5155 (H, m), 1.6
(2H) .n39 BB, (3HMgaz ©5-8.3((BBgm) G.5/@rb, m) 3a8ai(1BVIm (4200, )m)at
20-30 OC (internal, ice cooling). After stirring for

t AQ0C t rtitione

Deggiralaesh ﬁﬁg@ﬁ%H%k%%ra@s&%%%ﬁ%*%ﬂaARPP

| ayer gave the title conmpound crystallised from

pent ane, 92g. Deschption 42.

frans- N- (4- Et hoxycyal ) piithalim de (D42)

Acet al dehyde (10m ; ®" in acetonitrile (50m)

was added over 30 ninutes to 9 sol UbBdn of

frans-N-(4-tert-butyl di methyl silyl oxycycl ohexyl ) pht hal

cish rghg h@f‘ﬁé@? d%?th?lefnﬁﬁﬁj'r%?thmsﬁ%mc&élbﬂ?ﬁ%ﬁ‘e%erbox late (D50,
35%018?dﬂm9'r)|"\{3é Ob@@b’ﬁﬂ)'” §HS N@5@mi) andl BlaPil (lehp@r af&msnol, 23ml),
BiBaun (1% heol,nd.Qtromel, Res g piveewadHetdod rapwvige tab ro@o iemperature followed by

acétﬁﬁ&%fd%t WZeecPV@Q 'Fﬁlgmat ng‘glomly(&dﬁe% a\’t%"(f)' 'Th@rnﬂﬂu%'\ﬂas stirred at
resultlpo%1 eL?/ I)a}gdflltrase é; oUR Saueous

fOO%Seé?%%tH he $9'1 t € Winparsoee aYn%OL'tr‘f‘ gt &ge" a4

satyfates P@Rtéﬁ'i‘eo‘ct NaldE e af‘ﬁéh‘P mlxt@recgtpfgl@qu,dvaésthgn Whirggted with EtOAC

(3x3.010rdarfidsd wabeg tomBined, gwashes okithd brvass hueid d wavieh Na,SQ,, filtered and the

solgt%/rghl/vr%afg\%daﬁgd %h%ﬁgﬂdcgﬁ@r&g@%:}ﬁﬁﬁggxﬁﬁﬁ% xar?ged by silica

chBSaBRrAPY B Bt cITRTRiR e Fetd E‘ aameowy: 21 9

87%- whi te solid (17.47g). Description 43.

H NMRI - @w@@omwakpheuwlmm)ne 16[48) (nm4ﬁész2ge4§¢2 T%ésggwe;ﬂo H, set

Rt
of Brb4dSi h\blgéﬂghhate %}15%'1‘?)6 éf‘é‘i @(gg‘d g

ydra I ne in e hano m) and

met hanol (2oom) was stirred at reflux for 3 hours.
Des¢riptingl §2 neisitransréethibploxy)sygliohexanedanpoxylic\agid (P2 s

treated with diethyl ether and filtered. The filtrate

was evaporated to afford the title conpound as a

vi scous oil contam nQte Ath ether (8.1 6Q).
Description 44. 1-Et yl - 4- oxopi peri di ni um
i odi de (D44) OH

(D52)

cis/trans-ethyl 4-(ethyloxy)cyclohexanecarboxylate (D51, 21g, 105 mmol) was dissolved in
MeOH-THF (100 mI-100 ml} and NaOH (5 eq., 0.5 mol, 40 ml, 12.5N aqueous solution)
was slowly added at room temperature. The mixture was stirred at room temperature
overnight. The THF/MeOH was then evaporated and the crude was washed with Et,0.
The aqueous phase was acidified and extracted with EtOAc (2x); organics were dried over
Na,SQ,, filtered and the solvent was evaporated to afford the title compound as a pale-
yellow oil, 17.3 g, 96%.

'"H NMR & (DMSO, 400 MHz): 1.1 (3H, m), 1.3-3.201 (assume 10 H, set of broad signals
and multiplets), 3.417 (2H, m), 12.1 (1H, s broad).

Description 53. cis/trans-4-(Ethyloxy)-1-methylcyclohexanecarboxylic acid (D53)
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| odonmet hane (65m ; LOOnpl) was added in portions to a
sol ution of 1-ethyl-4-piperidone (100g; 0.79nvnl) in
wae@raesey 1L) at 20-300C (internal, ice cooli nBQT/ERS0DE52638
stirring for 3h nore the title conpound was obt ai ned
by filtration, and shing with acetone (189q).
Descri ption 45. v?
frans- 1- (4- Et hoxycychq pi peridone (D45) A
m xture of 1-ethyl-4-pip do S ne{dyé:)?dl de (D44, 279),
frans- 4- et hoxycycl ohexyl am ne (D4 1 6g, 0.065nol),
pot assi um car bonate (13.5g), water (100m ), and
A ditlaanelutior (P idopras/Idraias el 3fqy., G2B0usis 3atmIBH Gy THFE@O0mI) at -

20%5%0%33%‘56‘% aﬂéu?nﬁj%ate Bﬁeorn”i‘g% Hrvﬁth""z"§|\/|ﬂf‘5$tgﬁ|ﬂhﬂﬁﬁ% P(M;x%lﬂ (2.3 eq., 93
mil; d

R FHaﬁ%‘@WP yervaids %Qp reeRf!r \R}ééﬁe@”\ﬁn t Eh%ﬂ"?ﬂé‘re was
recanldd s dd vetr’Cr eamdvéubat&ml govee tlRe mint Ivéthc anpsaluttbnasofa cis/trans-4-

(et IR§NcyeRhexdRdadbkylic la2i @Ms2a9Pg, Pt1 /idIY4AR-~50 ml of dry THF. The
res[thlﬁQS/eNSv& %Plﬁﬁ&P %¥%%le%h§txé’d MBF E%H‘Smt $h é&%‘f@& tdob C and treated

with ieglemetpgne. (3epq-- But (iodi ety | She MigRiecyas @H‘é‘ﬁ(‘?ﬂ foM@erg|to room
temperatere( DtLstir o4BOightn Theenigtird wiak €080 0ol 1D ° Gt traadexhwith 10% citric

acﬂtél ?‘slrd;g,@ibﬁllt g?(ﬁgl\r}]"zéﬂotzzr%‘ﬂt %@g%ﬁ)ggﬁr{aﬁﬂ % WAt Yolume concentrated under
vady awogm%‘ Sy OB e o RlepWinlydiar B P lcxfagied itn 10 2
The gempipef iextycts aefewasod W'tWﬁEert(h@f@(ﬂ 2k deed \%@304) filtered and
corpantrated amedr espuecu® lsad the tilleceunhmmati eas/ a geltow oil, 16.2 g, 87%,
m,)@%to%g tra@&Yéo%r@nd evapor atl on of the organi c | ayer

1H%§? s, 07 M P R GREYRE B B o LBhB B m. 1 70
73-08B1p1H, m)7)3 7&91,1611@@@ g¢392 (2H, m}, 3606 1/2 m) 12.2 (1H, s br).
frans N- (4- propoxycycl ohexyl ) pht hal i m de (D46, 2Qg),

Deﬁé’ Al 56 Padicat tlf; I&?l 1844l H%la gQ %m&‘@éud D54
e@%g@ at at %OO% h t eﬁy g%o? and filtered (Th )

filtrate was evaporat ed and the resulting residue

redi ssolved in diethyl ether, Cfi | tered and again

evaporated to give the, onpound, 11g.

Descri ption 48. 5

frans- 1- (4- Propoxycycl ohexyl ) -4 pi f&#4)done

(D48) 1- Et hyl - 4- pi peri done net hi odi de (D44, 26g) was
cisAdH8d- (LM I%xij')e‘f Hélﬂy[&?cl@hé%éﬁ%@arﬁgx ib MRS (4?53 16. 2 g 87.1 mmol) was
dlsg%l\(egdglﬂﬁﬁléﬁ¥ £ forl}gﬁzrilé ggﬁ‘l ol, =99, ml) at a? room temperature and it was
subsequently reluxed at 85°C for 4 hrs. The mlxture was then allowed to cool to room
temperature and the thionyl chloride was azeotropically evaporated with toluene. The
residue was dissolved in THF (100ml), treated with a 5 % aqueous solution of Na,CO;
(500 ml) and stirred well at room temperature for 20 minutes. The aqueous residue
washed with Et,O (2), then acidified and extracted with EtOAc (3x). The combined
extracts were dried (Na,SQO,), filtered and concentrated under vacuum to leave the title
compound, 6.5 g, 40%
'H NMR & (DMSO, 400 MHz): 1.076 (6H, m), 1.505 (6H, m), 1.693 (2H, m), 3.331 (1H, m),
3.394 (2H, q), 12.1 (1H, s br).

Description 55. trans-4-(Ethyloxy)-1-isocyanato-1-methylcyclohexane (D55)
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et hanol (150m ) over 30min, and the m xture was then

heated for another 30m n at 800C, then cool ed,
w@anrieisehed aqueous sodi um bi carbonate / PCT/EP2007/052638

di chl oronet hane, and purified by chromatography (40+M

Bi otage silica colunn, 0 to 10% net hanol in

di chl or onet hane con(ai ning O 2M ammoni a) to give the

title conmpound, 8g. Cpe. NQn-49.

frans-1- (4-Propoxycycl ohe ) 4- pi p, 2| nam ne

di hydrochl oride (D49) A mxture of frans-1

- (4- propoxycycl ohexyl ) -4-pi peri done (D48, 7.5g), 2M
A stimednsciution ol traasiéi( etbilomﬁvmeﬂnmyqo@e@amemmxym @gid (D54, 5.5¢,
29. 5ﬁfn’4w)mrpa§|hs?e( oo dtasodwdémgg@mr@duraierwgsm Ws Neamd with
tr.é@f&?@ﬁ@ Pé gq C%'} 71r§rtﬁo %esnm[) anh?E@%&?@ﬁ%ﬁ%ﬁg&ggﬂagﬁe rb‘?)Smmol

e Sa

6.4 e aptheeptad @t @én%oehd Ny y She: TikER] Waso Ao ﬁwoo' to room
tenmelnaa‘.ure Thefytredbed eith ptNl dtaCB0 solofiar (308md)- ditchgxtratted With ELO (3x).

ThélicBRiblhel sty (vﬂé 1] N)a§8d)4)} | fiexed %M&'déhé‘éﬁ%@&ﬁﬁ@&@%)’\}a@uum to
'eal%th(qu'e%n@f’ ?(/)Vasg djjl net hyl et hyl ) di et hyl si | ane (

&d in ortlons over 1 hour
5 GIMIP, é@thHZzL hyas é@@c&)d 3P kHhedar B84 %&1 8(4 m), 3.392
2H],]q8\gi4707 @8nol)) , i m dazole (103g; 1.52nvl) and
di nmet hyl for mam de (4oom ) sti rred under an at rmsphere

oefsrifiedate, QreRr e nier AT e ey pipreptdrocnioride

(D3Be mi xture was stlrred at room t enperature overni ght
then poured into 10%citric acid solution (2L) and
extracted with diethyl ether (2 x 800m ). The ether

extracts were washed\ w ter, brine and then dried
(Na2SO4) and the sol e N‘rermved to give the title
conpound as a oil (198. CDCIS 400 MHz):

0.01 (6H, m, 0.85 (9H, s), (3 , 1.3-1 .5 (2H,

m, 1.6 (2H, n), 1.85-2 (3H, n), 21523(1H m 3.5
A sofdtidilof ﬁ}ns34 %ih)ﬁlo |33cyﬂm§-to(1 ﬁhbhhﬁl@]/cloﬁ&%ﬁé' (9%%, 0P $7.3 mmol)
flﬁﬂ(ﬁ(ﬁﬁiw I%M OX{QPuX‘ﬁa acmapéegae{qbol)%lrﬁrtngl 30 ml) and
stirrefl 3{jregm Fsmmrﬁwe) {!r&%lq&@fggm C)\@m'gnt] @ﬁ??@%”ﬁﬁ@ﬁ&ﬁé@%‘f@é%m The
residuat eeriBfflid was triturated with Et,O to give a first batch of title compound as a
white solid, 2.8 g. The mother liquors were evaporated, dissolved in THF again (50 ml)
and treated with 5M aqueous HCI acid (15 ml) and the mixture stirred over a weekend at
room temperature. The solvent was then evaporated and the solid obtained was dried in
the oven at 50°C before trituration with Et,O. This final trituration afforded further 646 mg
of title compound.
'H NMR & (DMSO, 400 MHz): 1.084 (3H, t), 1.256 (3H, s), 1.378 (2H, m), 1.619 (4H, m),
1.847 (2H, m), 3.243 (1H, m), 3.424 (2H, q), 8.090 (3H, br s).

Description 57. 1-[trans-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinone (D57)

<OIH'<:>LNC>:O (D57)

A stirred solution of [trans-4-(ethyloxy)-1-methylcyclohexyllamine mono hydrochloride
(D56, 3.44 g, 17.8 mmol) in a mixture of ethanol (216 ml) and water (108 ml) at room
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359, 122 mmol ) was dissolved in CH3CN (250 m) and

Et3SiH( 1.2 eq., 146 mvol, 23m ), BiBr3 (4% nol, 4.9
wone/10362 g) were added dropvvi se at room t enpRCHEP2087/052638

foll owed by acetal dehyde ( 1 .2 eq., 8.2 nl) that was

slow y added at 250C. The mxture was stirred at room
tefﬁ.%ﬂ’i‘fiérred{ﬂ?ﬁéaﬁg@f‘ wesHergted WiHEePQHRSaiiP §aiRegate | hd &§ue!9:q jpmol, 2.7g)
follpwed &g bathgl- emettlidaxspipatidiniatmehdslel (4idon . EqNRECONBNol, 7.1g),
theﬁ%a?éﬂieatr@(?QC%teZ PRLAL MRk WRGurkhRds SRt &BoMot ok tef¥perature

thefy b aqs80 S5} s PR Bl 57 DBRE e Bl g, Pelitea wit
dichlgrospetioane (e cthedeompined rextra¢iatweia sdrigdr N‘352§@4)b§nd concentrated
unddrvacaurato deatcogeaphye cBnpo@agewhich vel cmomatoghtred luaxgilica gel

) . ey 0
s(JB|$t9§jfsélclfo%r?‘ir"}e‘elgtfntg vﬁthqp('f'@% Hﬁ\lll-ilgll%qug Srorith &R bmpound, 2.3

; 2-3.212 (assunme 10 H, set of broad Si gnals and

H MMR P PMSS),,409.MdH2): 0856, 3|r11) $), 4.099 13K 2tH, 1.431 (2H, m), 1.544 (4H, m),
1,708 $2ZH i), R@Y7F2H, t), 2.726 (4H, 1), 3.377-3.430 (3H, t + m).

c/s/frans-4- (Et hyI oxy) cycl ohexanecar boxylic acid (D52)

c/s/frans t hyl ecar pbox te .
Degedtion 5 36, 105 BT T IRy e ppggiginamine
dihydrddidornide (R8I NaOH (5 eq 0 5 nol, 40 m, 12.5N

aqueous sol ution) was sl OV\Ay added at room
tenperature. The mixture was stirred at room

t enperature overn{ ght / MeOH was t hen
evapor at ed and the)'e WS

2 ked with Et20. The
aqueous phase was acidiHfie d extracted with Et OAc

(2x); organics were dried oygg Na SO I:}g'ltered and

the sol vent was evaporated to afford Q B)title

conmpound as a paleyellow oil, 17.3 g, 96% 1H NWR d
A SoINBOof 40Pz Iethyﬂoxyl 1{raé&thyl6yclohkbxi-3-pAiElid(naRs y2r8g, 6 Hmmol) in

ZMSI\glI iOHA@@&n@'V\%S |tH%°}o'Fm/@g§‘?0’ ma) g’rild7sr(a%l§'n umier hydrogen

SCI|

= S R T K R ) RN (A
filteaed thrQLEﬁB‘fIAS@gwhrrteders@\ramatalmstcﬁfnddhe $tatcopyricanirated UAdE® vacuum

to Reve td #8d baBe of & filed cdrApslindT HFhi§ 4R3Mrdatéd with2@fal of HCI (1M
sol % ﬁ fct:)} éﬂ@dsst rF%%‘%\SieBMg(Egjrﬂ 'Farn@’\?nrd"' § I@%@t was thlbsequently
evapREAIcd |9 iR A PPN am&e spld 2 B Camplrlerponvetsion

H NMR @r @MRQ, 250 MHz, at 352.2K): 1.091 (6H, m br), 1.336 (2H, m), 1.695-1.865
(7H, m), 2.067 (2H, d br), 2.531 (1H, br), 3.187-3.317 (assume 6H, set of broad signals
and multiplets), 3.434 (2H, q), 8.496 (2H, s br).

Description 59. cis-4-(Ethyloxy)-1-isocyanato-1-methylcyclohexane (D59)

(D59)

A stirred solution of cis/trans-4-(ethoxy)-1-methylcyclohexanecarboxylic acid (D53, 2.0g,
10.7mmol) in toluene (40ml) at room temperature under argon was treated with
triethylamine (1.95ml, 14.0mmol) and diphenylphosphoryl azide (2.3ml, 10.7mmol) and
heated at 80°C for 45 mins. The mixture was allowed to cool to room temperature, then
treated with 1M NaOH solution (50ml) and Et,O (50ml), shaken well and the organic
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recooled to -1Q0C and treated over 10 mn wth a
sol ution of cis/trans-4-
W@ 2a0ntd 55y ) cycl ohexanecar boxylic acid (D52, 17PGUEPINA052638
nmol) in -50 mM of dry THF. The resulting yell ow
solution was heated at 500C for 2.5hrs, then cooled t

solgiipn gaparatp@diried N@@S‘?pél)@ﬂgrﬁ@f‘%ﬁ@t%“f&?r vaguugn FR)lequg yeIIow oil
(1.7d)) whi¢h evaricktomratograsheal drosikich deb (40g) mutiog wilo6110% EtOAc/hexane.

Thl% edﬁ@?d'e%lt MBQltI@%n%duﬁd cé\éet'h@' 18R&r rf-gaﬁlp@héﬁtu(fﬁSrW@? aRAgIVAth mixed
wth 10%citric acid solution

fra %Bﬁ?f)‘ a'ng\gg)({”h'éﬂmg 5'vent evaporated to hal f vol
&8 Iseman) BEBF Ly 4eQ MH2): T‘hgo (@i uhB21i50t @He m/)aé 5-1.66 (
m),m.V&nm (4] i), \8a1628.26 200vh), 3a083.88 (2t ed with Et 20
(2x). The conbi ned extracts were washed wth water

et RN S Leis- VI GAE T hyiopslane Xy fem i mereshigy R P50

as a yellowoil, 16.2 g, 87% a mxture of cis:trans

i somers. 1H NVR d (pPVBO-C400 MHz): 1.086 (assurre 8H,
m, 1.510 (3H, n'iN( 1H, m, 1.781 n,
2.005 ( 1H n), 3.19+(1/2H ) HS. 392 2H m 3. 606
(1/2H, m), 12.2 ( 1H, s br). Descrlptl Op4.

frans-4- (Ethyl oxy) - 1- met hyl cycl ohexanecar boxyl i c acid
A solXeidh of cis-4-(ethyloxy)-1-isocyanato-1- methylcyclohexane (D59, 215mg, 1.17mmol)

in ﬂ[@ E%@ggas ir%gl%gy ﬂgﬁ/l IllCmS ;]y(waﬁwi)c%ﬁdqgfﬁfébeéﬂ& ¥éﬁ1r§erﬁture for
rgm g}qnd@ortcggtr%tad unﬁegyaﬁwm angsthey 5esgpeaqze,o gmd with t%luene to
renteepercat wf eatend Tihe residua Wokedasndi was dried @ddet va860@ for 2 days.

Trlttl%ﬁloﬂ' ditiife re-lr_'h‘ﬁnlﬂb XsIeH{ BolwARith o & ﬁl?’\oéﬁ@rdfg@\l’igés)mle EB8mpound as a

whi® Ot g 414 )e and the thionyl
) éez% g Qﬁ/eva orated with toluene. The residue
H AR éu &lové MHZTHFW ok 1,50 BHaskd-aRrt-A7 &b mp 1.79-1.91 (2H,
m).an0Baus (3k) my,issH-8#40 a2 oy 3(4&0aHM,), saled3st bre)ed wel |
at roomtenperature for 20 m nut es The aqueous

d d 2 djfied and
DeE TRt et T4 e E RO e R bleraBTbe D60
dried (Na2SO) , filtered and concentrat ed under

vacuumto leave the title eOnpdime; 6.5 g, 40% 1H NVR
d (DVBO, 400 MHz): 1.076 m, 1.505 (6H, n), 1.693

(2H, m, 3.331 ( 1H® 394 (2H q), 12.1 ( 1H, s
br).

0 (D61)

A stirred solution of [cis-4-(ethyloxy)-1-methylcyclohexyllamine hydrochloride (D60,
200mg, 1.03mmol) in a mixture of ethanol (12ml) and water (6ml) at room temperature
under argon was treated with potassium carbonate (156mg, 1.13mmol) followed by 1-
ethyl-1-methyl-4-oxopiperidinium iodide (D44, 404mg, 1.50mmol), then heated at 80°C for
1.5hrs. The mixture was allowed to cool, concentrated under vacuum to approx. 7ml, then
treated with NaHCO; solution (15ml) and extracted with dichloromethane (3x20ml). The
combined extract was dried (Na,S0O,) and concentrated under vacuum to leave an brown
oil (250mg), which was chromatographed on silica gel eluting with 0-5% MeOH/
dichloromethane to afford the title compound as a yellow oil (140mg, 57%).

'H NMR & (CDCls, 400 MHz): 0.89 (3H, s), 1.13-1.27 (2H, m), 1.20 (3H, 1), 1.68-1.80 (4H,
m), 1.95-2.05 (2H, m), 2.40-2.47 (4H, m), 2.76-2.83 (4H, m), 3.25-3.33 (1H, m), 3.52 (2H,
a).
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Description 55. frans-4-(Ethyloxy)-1 -isocyanato-1

- met hyl cycl ohexane (D55)A stirred solution of
wo e@nge#ex et hyl oxy) - 1- met hyl cycl ohexanecar boxyPCTER20T052638

(D54 5.5g, 29.5mml) in toluene (120m ) at room

nperat ure under argon was treated wth triethylam

Defcrlpt'%‘ €2. 1-[ef5-4-Eimdexy)s! @em»'cm@wﬂrfeﬁmeﬂﬁuwaﬁ&PGZ)

azide (leq., 29.5 nmmol, 6.4 m) and heated at 850C for

1 hr. The m xture was aIIo £o0l to room

tenperature, then treated 1NINaOH sol ution

(300m ) and extracted N O (3x). The conbi ned

extract was dried ( SOJ) ', filtered and concentrated

under vacuumto | egve etitle conp 59, 94 %

1H NMR d (DVBO, 400 MHz): 1.092 (3H, , '1.330 (3H,

s), 1.487-1 .691 (8H, m, 3.392 (2H, q), 3.477 ( 1H
A npoluldes craf pt 1-fris-B@thoxy-1-methylcyclohexyl]-4-piperidinone (D61, 140mg,
0.5B6mawY- - ¥t NHF%/MéY))H gzﬂfﬁl RyesCirehtel axiv ]1@%1 PS/(T"BB@te (30mg) and

sh%i%ﬂru%%g g('ti% ? Q?r?gsf Ierseocya | n(ﬂ??ﬁ%?% olrji The mixture

wag ﬁgred@h@ghﬁegelgﬁmn}) qemoy‘ﬂpca tel s ANy t&ﬁstytﬁt%aﬁo@@lewattw under
vadavheigueseshéiie emnpbund.as aecplqurieSE oir@#Omg3000tk). and

H NMF( 6gdpai,, n@@mH P& BIHHISS UlerRoabrom) oved IR, 1.37-1.50 (2H

)L I3E a*???tb[‘?o@?ea‘w Pl ﬁﬁaf HB275 (1 o 200 (
M OREL U MR AR i)y he

not her |iquors were evaporated, dissolved in THF again

Deécr’r@otﬂ%]r) 6 PR/ REER 1YL g%@%ﬂg%lﬁ i{ﬁecéf‘do&gia’cé(ﬁ%@)

e mxture stirre
tenperature. The solvent was then evaporated and the

solid obtained was dri ed eNgven at 500C before
trituration with Et\Z/Q) T inal trituration afforded
further 646 ng of ti't corfpound. 1H NVR d (DVSO, 400

MHz): 1.084 (3H, t), 1.c256 (3H s), Ip&#s (2H m,
1.619 (4H, m), 1.847 (2H, m), 3.243 ( 1H m), 3.424

Pro(p?cm'alo%hydeS(&@gq iI( %tletopirfriIg}SOml) was added over 30 minutes to a solution of
cisftrans ethyl 4-{[(1,1-dimethylethyl)(dimethyl)silylloxy}cyclohexanecarboxylate (D50,
25.2g), bismuth tribromide (4.4g), triethylsilane (17.5ml) in acetonitrile (300ml) and the
mixture was stirred fro a further 1.5 hours. The solvent was partially removed then the
residue was treated with ethyl acetate and saturated sodium bicarbonate solution. The
organic layer was separated, washed with brine, dried with anhydrous sodium sulphate
and the solvent was removed to give the title compound contaminated with silicone
residues (39.1g).

Description 64. cis/trans-4-(Propyloxy)cyclohexanecarboxylic acid (D64)

SN
HO

o (D64)

The product from Description 63 (39.1g), 40% w/w sodium hydroxide solution (150ml)
tetrahydrofuran (200ml) and methanol (150ml) was stirred for approx. 72 hours. The
solvent was partially removed then the resulting mixture was treated with ethyl acetate
and water. The aqueous layer was separated, acidified with concentrated hydrochloric
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Descri ption 57.
1-[frans-4- (Ethyl oxy)-1-net hyl cycl ohexyl ] - 4- pi peri di no
Wme00(7/ﬁ1675365 A stirred solution of PCT/EP2007/052638
[frans (et hyI oxy) 1 mat hyl cycl ohexyl ] am ne nono
ydr ochl ori d ) in a mxture
aC'@taHQr?éfFra‘{tQ‘iBV'tm O)'GtBHd?”\}ﬁt e"%e(q[b@ lgygr vigs Wéﬁﬂdéﬁ'ﬁ‘e%ﬂ% rdéed with
anhydd®rs sudgom swipisate med tfexlsalvdrit wastramsverhiocgivebtheditle compound as a
oiIéf5Q@g) 19.6 nmol, 2.7g) followed by
et Ayl - 1- net hyl - 4- oxopi peridiniumiodide (D44, 1.5
eq., 26.7 mmol, 7.1g9), then heated at 80Q0C for 2
Dehcniptiaon G’.h&isftrabsm Methgl-44 propgbbxlyicyctodexanecarboxylic acid (D65)
tenperature then the aqueous residue was treated with
sat. NaHCOGs sol utionand extbacted wth

di chl or onet hane (3x) orrbl ned extracts were dried
red_ynder vacuumto | eave the

(Na2SO4) and concengy
crude conpound whi ch was chromat ogr @@tgd on silica gel

(Bi otage 65i colum) eluting with 0-10% MeOH NH 3/ DCM

et e eoblshuSSTRS My, B3ruoR e e HORE o 20 uncer
argpgwasﬁjeatqd [2Yis 1@4rmnsmﬂh QSMnglqtylmhle in Ipxgge Q&m-l,, 0t1)7mol) then
allgvgeaaﬁ W?ﬁgl td PSC %n&@g%&?zﬁr&* The miRiule wabes€&doldat to0N10°C and
treat8d 1 I of~4-(pro onxy ycIo exa ecarbo lic acid (D64,
13. {3@5 5) EE@) tpesgqslg%gllglyeﬁ;rﬁsolutlg \Ayasrr?eé?ed at §y0 C for 2.5hrs,
thef -dobtesints- OfC( anchirbatey )with- ivdomgthepe (681 4.22mg). pdihe dhimture was
alloWd( - Warm % fodbnitahperhfure? XhiNsF e Qdnts2@R6Hh Ja Y&iBw precipitate had
forrtnggat'ﬁlg r%\fxtd?e lrghgf% eg thngatgﬁ%lfﬁ ﬂjsﬁréltrli'@ggﬁ solution (200ml),

ther“é’r”ﬁ?@Fﬁte%t‘ij%foH@qUéFfb@r QPQIPé 251l Yﬁ“)km%r @h‘\?\d%s'd“a' mixture was
dilufted wilh eeitarf2engh akd estedagrchwith &t,0e(3B2E0nat Ahy sombindd Ekigact was

dnéd tNarzsb@ w&&&bh@é@d uHHQre\'?adﬂaﬁlut%ﬂbé\Fé b gaN&w bing14. O@QNhich was
a a)§ O‘{Qdi"'xf“r P/f Ie,[r%o und. This was treated with

PRP* 0 M &3 38 gf in Et20) and stirred in

I\/EO—| (20 M) for 10 m n. Sol vent was subsequently

Desoriyptinrab2d ttansaf-Methy1-4Hprdpyldxy)cynipioaxateasrbaxylic heid (D66)
solid 2.8 g, conplete conversi on 1H NMR d (DVBSO, 250

MHz, at 352.2K): 1. 0%1 o 1.336 (2H, m,
1.695-1 .865 (7H, br), 2.531 ( 1H,
br), 3. 187- 3. 317 ( set of broad signals

(D66)

cis/trans-1-Methyl-4-(propyloxy)cyclohexanecarboxylic acid (D65, 13g, 0.070mol) was
added to stirred thionyl chloride (50ml), 0.68mol) at 10°C and then allowed to warm to
room temperature, followed by heating at 85°C for 3 hrs. The mixture was concentrated
under vacuum and the residue concentrated twice with toluene to remove excess thionyl
chloride. The residue was dissolved in THF (100ml), treated with dil. NaHCO; solution
(250ml) and stirred well at room temperature for 24 hrs, followed by standing at room
temperatue for 3 days. The mixture from the same stage of a smaller scale reaction on 2g
of cis/trans-1-methyl-4-(propyloxy)cyclohexanecarboxylic acid was combined at this time.
The combined mixture was concentrated under vacuum to approx. 300ml and the
aqueous residue washed with Et,O (2x120ml), then acidified with 2M HCI acid and
extracted with EtOAc (2x150ml). The combined extract was dried (Na,SO,) and
concentrated under vacuum to leave the title compound as a pale yellow solid (5.1g,
34%).
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and multiplets), 3.434 (2H, q), 8.496 (2H, s br).
Description 59. c/s-4-(Ethyloxy)-1 -isocyanato-1
WO p@rhyl1s6ycl ohexane (D59) A stirred sol uti on OPCI/EP2007/052638
ci s/frans-4-(ethoxy)-1-net hyl cycl ohexanecar boxyl i c
., acid (D53 2.(}&%‘110.7mml) in tolue (40
H NMRh 8P (e 40 MER) k- 80 P Hhd)s 1t2r4e(§Hea) \iln514h1 ?4 i(?é1 H"S}l arﬁSnESS
m),(3.33-398rBH, hl. Orimmot Jisamaibidifinespdgraos phor yl  azi de
(2.3m, 10.7mmol) and heated at 800C for 45 mins. The
vvedt cool roomtemergture, t
oot Tou A oPtf BRI SIS F 5

shaken wel|l and the organicsol ution separated, dried

(Na2SO4) and concentrate asuum to | eave a
yellow oil ( 1 .7d5Cwh- s chromat ogr aphed on
silica gel (40g) el utin th 0-10% Et QAc/ hexane. This
afforded the title conpound as the | rf conponent

(215ng) along with m xed fractions containing both
A stm@ﬂeeromtuo&thMMRs-GcméthyS@(mbb |6lyl) Eylooh8xar@8rblykigik: acld 2066, 5.1g,

skt e ) (ol g gl o Rk

trlefﬂg |p t |68 035mol) and diphenyl hosphoryl azide (5.8ml, q02)27mo|) and

hedted st 5{Ctfory 1l dwy ) Trie- mixtirg| was bhdvesdy td aenl ie room temperature, then
tredt¥d WaE NVPNEDA SolRBh (Foor@] atid &fraefed with Et,O (2x150ml). The combined

ext%{sﬁ&és%?%g Iklgzi@%%nb %?ﬁé(e%[ﬂ%h% W&Q%&X Arfegé?é(ﬁﬂa tltehcompound

as gyekiew PPy 108%)-and stirred at room tenperature for
'H N8R & (CDEQn4@ﬁ)th‘EI)It0 at 6H, 1 de36 (BHC8)LIMXART6@ (H,mes 1 d%e1.80 (6H

m) aZePIAPREd 4613 5p t1®l wene to renpve traces of water. The
resi dual "colourless oil was dried under vacuum for 2

days. Trituration of the remaining sem-solid with
DeE‘t"II@‘{'B% ) [tearsol-Methwl e Prerylexyieyqlehewylagine qutqghlonde (Dé8)

solid (213ng, 94% . 1H NVMR d (CDClI 3, 400 MHz): 1.19

(3H, t), 1.50 (3H, s BEAL 77 (4H, m), 1.79-1 .91

(2H, m, 2.02-2. HE..( m, 334340( 1H m, 3.47

(2H, q), 8.40 (3H, p . Descri pgji on 1.

1-[c/ s-4-(Ethyl oxy)-1 (D68)

- met hyl cycl ohexyl ] - 4- pi peri dinone (D61 ) A stirred

DRl b ar%f Es )p Wz S&LRb ] B3%27mo
ﬁj@%ééﬁ@gm'? d @%ﬂ § wé@%%‘méj i’é?rp | t%‘ﬁﬁ@?eﬁ?ﬂ?r@ fmporaure

under argon for 20hrs then concentrated under vacuum and the residue azeotroped with
toluene to remove traces of water. The residual semi-solid was triturated with Et,O
(120ml) to give a solid, which was filtered off, washed with Et,O and dried at 50°C under
vacuum to afford the title compound as a white solid (4.5g, 85%).

'H NMR & (CDCls, 400 MHz): 0.91 (3H, t), 1.47 (3H, s), 1-45-1.70 (4H, m), 1.75-2.00 (6H,
m), 3.52 (2H, t), 3.40-3.48 (1H, m), 8.38 (3H, br s).

Description 69. 1-[trans-1-Methyl-4-(propyloxy)cyclohexyl]-4-piperidinone (D69)

O
0

(D69)
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under argon was treated with potassium carbonate
(156ny, 1.13mvol) followed by 1-
weehyliesedret hyl - 4- oxopi peri di ni um i odi de (D44, P@ADRPIY)7/052638
1 50mm| ), then heated at 8Q0C for 1.5hrs. The m xture
owed to cool, concentrated under vacuum
A %Eﬂ?ﬁ'o%@'““?’m of t[‘l‘i%'?ﬁ melftyed- WOPM'ONQFW%UI%‘?'F%@YGFPSWPWG (D68,
4.5gnd.02mpBdb @drrwmtllrla diedtdrnot ¢Hdntipaed @\&Xélqm)ml) afhreom temperature

undé?%d?ﬁﬂa@*éét@@ Mltﬁ%té@%iuﬁgce{r f&ﬁé%dby 1-ethyl-

it SR PARb AL AR B ¥ %f“g‘qﬁsrﬁ?é %%ea*“’@@? ejor 2:5rs.
TheyimbrHEr Wae e toocopt faoneen ﬁ?éed( HRJes VaewysB it @Pa®xgb0ml, then the
aquyeelub omsiniue  wad Gragte Tdith. sat] NARCO; (©OEbB, adD @xivhized with DCM

3XQOI%8 (TR co?r)blne]d élﬁragzt wad dfiéd é‘%oglar?tpcér?b'é'ntrét)ad uhd88vakuum to

Iea&e ?g oza%n% gﬁ) w @Rﬁ%ct@gm fogﬁph On§I|§% ﬁmuhg with 0-10%
Me@)—l/%;h/btp.qﬁ‘prdothe@ﬂe compound as a yeIIow 0|Iﬁg 459, 63%)
H N-I\,[FEB_S(CE)dgEﬂDQ |MH<2}§) 0.93 Bl hy b @ [t heveyd 72 48 R ri.8b-nami(2H, m),

2) hu
24T?4[1 QZ’-24§234 stfg Zg“i]&?l cyclmc}hexyl ] - 4- pi peri di none
(D61 , 140ng, 0.585mmmol) in 2M NH3/ MeOH (12m ) was
Des¢mcmj7w t-htrasyd Mty gk érepylosyigy clohexylhdkuperididamine (D70)
hydrogen at nosphere at 50psi |n|t| al pressure for 2.5
days. The m xture was filt ahreugh Kiesel guhr to
renmove catalyst and the f| ate concentrated under
vacuum to | eave the ound as a col ourless oil
(140ng, 100% . 1H N 3, 400 I\/Hz) 0. 84 (3H,
s), 1.04-1.20(2-|;N 120(3H t) 7-1 .50 (2H,
n, 1.58-1 .72 (4H, , 1.83-2.00 (4 , 2.05-2.20
(2H, m, 2.65-2.75 ( 1H n, 2.88 (2H br d),
A 3oRfioR. 30 (-[fbhs-nettd-2QppPoxy)agserexy Hbdipetidindnag (D69, 2.0g,

0. 067@:90% n?—F'M Nlhg/l\%%giﬂéd?ﬁl %s%eﬁ%@%tﬁaﬂf’/ By |(150mg) and shaken
unqgrra@p é§$p§l Hm&% ?ﬁu{? %W )at VRRm temperature.

Th@dmwr@vws {UJE1 ul’hézugho Kiesslgubr |t©nrQ§\ﬂ0V@| shAtalyshsanst ¢ filtrate
con‘beﬁ{rétéd under vacuum to leave the title compound as a Whlte solid (1.82g, 91%).

H higls rgh 'd@t%\)h?' 1.0 {1 %%Xﬁ“&?ﬂaw}”ﬁmeo
24&? q(gﬁéure%ﬁ'dnﬂt o2 SIoBAL f%gqg 3?&1*30 Adl0-3-25 (2H
br)Ihéo-m%(GHeﬁvm4%m4ﬂr(éld ¥brd. a further 1. 5 hours. The

solvent was partially renoved then the residue was

De%ér?ﬂ onat1t h et lﬂ{ raﬁg 2 E{h%lﬁpchfc%ﬁgxﬁ]eﬁ (§ ﬂﬂbm -nitrophenyl)-4-

é_sol u
plperldlnamlne( 71)

2 (D71)
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organi c | ayer was separated, washed with brine, dried
W t h anhydrous sodi um sul phate and the sol vent was
WO 2090/1€71363 0 gi ve the title conmpound cont am natBCI/#P10M7/052638
silicone residues (39. 1g). Description 64.
c/ s/ frans-4-(Propyl oxy) cycl ohexanecar boxylic ac
A fipsgd poiien B ﬂl@&‘@orq'w 'Bé%ffqnﬁt (1img - g3gmoly i DNU-:O@E!“') at room
tempenatsiediunderhyachoox ivde sedted i with (distpmbpyldteylammed (@4Qmiar2.2mmol)
foII&@Q@mb!/ afl raﬂ?ﬁt@ﬂ‘@bxfl)%?&@ﬂéxyﬂ\ﬂsplﬁrldfﬁaﬁqné Oﬁl Blﬁ)’bﬁ%nde (D12,

17 el e Ao BpirtéiAed AFRoRRaRiate s ARG ieliibaldifat 50°C for
7higat Be MPRreatak 60RCaNEgied yiser ¥aputnared, thacesidyq aaigrwith 10%
NagQidg eoltiiat e‘[Dnlrl)Idhd)CdXtrQCtedamtl”ddﬂhldrcewéthatd &x18int)h The combined

extPcet gééjvsm ) N?@OQ hq{ nl:éW[Part d"’aﬁn(‘.{@rSh\%g;uWnt h rkFH' ﬂf‘e residue
hrmateE A PN % E&Oﬁgew 7 w“%@'?@f watagoliggisrornetiane to give

a yellaw s0ligh whick sasi rgerystallised freinsnethang-to afford the title compound as an
yenowaidnul +20mg) 5Oy mpy)%yscl ohexanecar boxyl i ¢ aci d (D65)

Wlsaﬁﬂﬁ% . Off 4 £} 'dré PLO '?Hbﬂezz(%ﬂ ; Ve 186 X2H, m),
20@& 350, Chroh Bt B KEsanaSPieniud W, 3.38-350
1|'Dn1)73r\52X2Ht®e6133146l‘tQ/\(éU| ), &3 ﬁhH @ldm&&éOﬁH rmfor 15

mns. The m xture was recooled to -100C and treated

0 S WA | u g
Deﬁgfﬁtr%"py% | NVl S o rrechengtberiqrylyg uoro1.2
bepzegrediamine ( ﬁ 2HF. The resul ting yel | ow sol uti on was

heated at 500C for 2.5hrs, then cooled to O0OC and

treated with i odonet hane (13.8nl, /0.22nol). The

m xture was allowed to warmto g-oeom tenperature and

stir for 20hrs when a yell ow precipitate had forned.

The m xture was cooled to 1 treated with 10%

citric acid solution (200m )\_then concentrated under

vacuum to approx. 250m vol upe. The residual mxture

was diluted with water (20 MYy, and extracted with Et20

(3x250m ). The conbi ned extragt was dried (Na2SO4) and

concentrat ed under vacuumt eave a yell ow oil

(15. Og) which was appypox80:40 m xture of cis:trans

I somers. Description @

frans- 1- Met hyl - 4- ( pr opyroxmhcycl oh?B%m)ecar boxylic acid
(D66)

A stirred solution of 1-[trans-4-(ethyloxy)cyclohexyl]-N-(5-fluoro-2-nitrophenyl)-4-
piperidinamine (D71, 120mg, 0.33mmol) in ethanol (15ml) at room temperature under
argon was treated with Raney Nickel (~20mg) followed by hydrazine hydrate (0.10ml,
3.3mmol} and maintained for 2 hrs. The mixture was filtered through Kieselguhr to
remove catalyst and the filtrate concentrated under vacuum to afford the title compound
as a pale brown solid (110mg, 100%yield). MH"* 336.

'H NMR & (CDCls, 400MHz): 1.17-1.37 (4H, m), 1.20 (3H, t), 1.42-1.54 (2H, m), 1.88-1.96
(2H, m), 2.02-2.15 (4H, m), 2.28-2.42 (3H, m), 2.92 (2H, br d), 3.07 (2H, br s), 3.13-3.25
(2H, m), 3.51 (2H, q), 3.60 (1H, br s), 6.25-6.40 (2H, m), 6.60-6.67 (1H, m),

Description 73. N-(5-Bromo-2-nitrophenyl)-1-[trans-4-(ethyloxy)cyclohexyl]-4-
piperidinamine (D73)
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cis/trans-i -Methyl-4-(propyl oxy)cycl ohexanecar boxylic

acid (D65, 13g, 0.070nol) was added to stirred thionyl
w@bkdoondes (50m ), 0.68nol) at 100C and t hen al POMERR20DTD052638

warmto roomtenperature, followed by heating at 850C

for 3 hrs. The m xture was concentyated under vacuum

and the residue concentrated twice¢ wth toluene to

renmove excess thionyl chl ori de. PThe residue was

di ssolved in THF (100m ), treated with dil. NaHCO3
solution (250m ) and stirred at room tenperature
for 24 hrs, followed by standfrmg at room tenperatue
for 3 days. The mixture fromN he sane stage of a

smal l er scale reaction on 29 of c/s/frans-1
- net hyl - 4- (propyl oxy) cycl o necar boxylic acid was

conbi ned at this tigre. Jhe nbi ned m xture was
concentrat ed under va to approx. 300m and the
aqueous resi due washeo\ w Et 20 (2x1 20m ), then

acidified with 2M HCl aci d aAd extr@Bed with Et OAc
(2x1 50m ). The conbi ned extract was dried (Na2SO4)

A FRRONSCLIBRES HRISh AARILLS (58@%5 ;f;%rwf};}) Cape lrans-4-
etrq gloh@(ydj W§ndn@arg2e( 31q1ydf9chlo]'_ldg4 7mg, ga74mmol) in
dimeTHyIfo8kbmia ,(20mI} 8% tre@8&d(\Zilh dirgpprapy@BryBandite (BH,nI 18) 16mirkbl) then
heaﬂ@@ mﬂh%%ﬁfn@'éi'%"é roOEr‘nﬁjH?ﬁﬁ&éHBr &HeSERé BOILRSh Rés washed with water
thep I%E}?ctﬁd g\fl r rgr&e in8‘n gﬁtrv(\?%y (|er Xdy ?I\Fay §boﬁ da concentrated.
The desidya was (Ipadasl Poan) 8¢l @ﬁfﬁb@ﬁﬁe&!’bﬁ'r slgted firsthawith digeromethane
(apprckg 3011) @Ad niadn) with 2K Hgke OHL@Pprok. 3Amlj.Okke hethpesiatsefution was
cor‘r&@ﬁﬁ"éte@r aBr EﬁFe%g Hjllo@vydrgrﬁd"éy Lé}l@é_@e‘lé 4TI%£'1W33 purified by

ChrgTRBH %[h&”h%fg'}“ S enaspnerb. it s % EtQaghexane

afferf |thendte qoonpoootl (t-659 &)t Mhbeféa7u|488 then tr eat ed with
1H NMR\Ia@:DSQI qoonmz) 208m.38 e next Q@C(Bledt)w s&1ER0H( Ax,11.88-1.98

Q'E? )é:rg)zFTé;‘Fee %P% 8%k @Rt m‘5"a§46’2‘ %%%2:%%3% m), 3.13-
e R e T T e

MHz): " 0.91 (3H t), 1.36 (3H, s), 1501 .60 (4H, m,
Dederiftion - B4 (6hLBrmno-ﬁ?-%ﬁ[&%-4-(ethy|%x§f@y8|o'ﬁ%x{n]-hb|bipéﬁidinyl}-1,2-

benzenediamine (D74)
.

O

)
Br\©:NH
NA, (D74)
A stirred solution of N-(5-bromo-2-nitrophenyl)-1-[trans-4-(ethyloxy)cyclohexyl]-4-

piperidinamine (D73, 650mg, 1.53mmol) in ethanol (100ml) at room temperature under
argon was treated with Raney Nickel (100mg) and dropwise addition of hydrazine hydrate

83



10

15

20

25

30

Descri ption 68.
[frans-1- Met hyl - 4- (propyl oxy) cycl ohexyl ] am ne
woydraetsbdri de (D68) A solution of trans-1 PCT/EP2007/052638
-isocyanato 1- et hyl - 4- (pr opyl oxy) cycl ohexane (D67
CE 27mol) in THFE (100m ) was treated with 5M HC
(1.2084 8@?5\'?‘!9') gipfaineddonghrso ﬁ?ﬁ@ﬁtﬁ@r‘ﬁ?%f"&r%%ﬁaugh Kieselguhr
ancht@oiﬂtrétercoﬁ@hﬂsa,ted hederc@angentto ddave thadide compoumd asiéin amber oil

(600R%R, 56%).dmeg+ azeet seped with tol uene to renove traces

iy E{%'St?@&#ﬁ @%ﬁ§r3§643§ s (2 Hom 18 BpdgH . 0-2.00
R R AR oy Aol U, A Cho g

(2HattY, 6158 (tHed) 61706. T0@phund as a vvhlte solid (4.5q,
85% . 1H NMR d (CDCl 3, 400|sz 0.91 (3H, t), 1.47

De%‘grﬂi“‘%’g, 5,04 (igeq‘é Ir2- '.Egr’opéegg) %g& %-ﬁ'igsh%xy?éfc?ohexyu-4-

pipeEidinanng g7 H9.
1-[frans-1- Met hyl - 4- (propyl oxy) cycl ohexyl ] - 4- pi peri di n
one (D69)A stirred solution of [trans-i
- met hyl - 4- (propyl oxy) cycl ohexyl ] ne hydrochl ori de

(D68, 4.5g, 0.022nol) in a mxtdre of ethanol (100m)
and water (60m ) at roomtenpg ure under argon was

treated with potassiun1carbon* (3.31 g, 0.024nvl)
foll owed by 1-ethyl- 1-methyl-:4-oxopi peridiniumiodide
(D44, 8.91g, 0.033nol), the H ated at 8Q0C for
2.5hrs. The m xture was all to cool, concentrated
under vacuum to appr ox. 60n1, hen the aqueous residue
was treated with sag CONB sol uti on and extracted

i bi ned extract was dried

(Na2S 4) and concent r abet uRoler vaﬁgﬁ o | eave an
orange oil (6.1 g), which was chro %raphed on
silica gel eluting with O- 10%I\/EO-|/DCMto afford t he
A &dliitloR SONIBWRSMAS-ritrotleh @W1 Qirdns(B (g h|-ANdisedidinamine

ch%rﬁ ijrgw)anggn Y—I&ﬁ %OIZZ{ﬁIHﬂj%}n cé |fli oI ne7 5ml) at room
terrf_ eratgressn r4%rg?@|qvast Q_at %/t%gtth pm?p 77mg (Oé_émmol) and

blS@t[efnrzxalr@@n&)ameiphq)lpalﬂaompn @py(mmgcy@ﬂ(&hquﬂ ] ard pheated dah 120°C
ov@ﬁ’?ﬁle KHeiktufe Sk lldwed B cool, then filtered through Kleselguhr The organic

f||tr% %Mgv/“ 8&,@ eﬂﬁ%‘uhﬁ @WM&%W rbaﬁt# %Eér tHan dried

N@?@a)t%?ﬂj Gancaniigied padles \eESBRg? leave &hanersali (g%qprox 550”‘9) This
Wah;ﬂSsdgmlnam‘rMpmemanatanB@pEted ihnoughadn $Cx saiditidge,dherBedlected by

elufil@Y Svitht 2V Q@Y eOPesd Bbfeentrated. The residue was chromatographed on
40+M Biotage KP-NH™-silica column to afford the title compound as an orange solid
(99%). MH+ = 374.

"H NMR & (CDCl3, 400MHz): 1.18-1.40 (4H, m), 1.20 (3H, t), 1.55-1.73 (assume 2H, m),
1.90-2.00 (2H, m), 2.03-2.18 (4H, m), 2.30-2.40 (1H, m), 2.40-2.50 (2H, m), 2.85-2.94
(2H, m), 3.13-3.23 (1H, m), 3.50-3.61 (1H, m), 3.51 (2H, q), 5.46 (1H, d), 5.87 (1H, d),
6.66 (1H, dd), 6.72 (2H, m), 8.14 (1H, dd), 8.22 (1H, d).

Description 76. 4-Ethyl-N?-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,2-
benzenediamine (D76)
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The m xture was filtered through Kiesel guhr to renove

catalyst and the filtrate concentrated under vacuumto
WO e@va0tshe title conpound as a white solid ( 1PCBEB2007/052638

91%9. 1H NWR d (CDCl 3, 400 MHz): 0.91 (3H, t), 1.08

(3H, br s), 1.32-1 .45 (2H, m, 1.5-1-60 (2H, m,

1.62-2.60 (assune 12H, set of broad signals),

2.70-3.10 ( 1H, br), 34.10-3.25f72H br), 3.30-3.45

(3H, M, 3.40-4.40 (2H, v br) scription 7 1.

1-[frans-4- (Et hyl oxy)cycl ohe

L/ -(5-fluoro-2-nitrophenyl)-4-+pi peridi nam ne (D71) )A

stirred solution of 2,4-difludro-1 -nitrobenzene

(100nmg, 0.63mml) in DWF ( ) yat room tenperature

under argon was treated wt { i sopropyl et hyl am ne

(0.40m , 2.2mol) foll oned [y
1-[frans-4- (et hyl oxy)c exyl ] - 4- pi peri di nam ne
di hydrochl ori de (D12, O dOmmol ) and nmi nt ai ned

at roomtenperature for 20h'}'ks'2, t hen (Bédt ed at 500C for
7hrs. The m xture was concentrated under vacuum and

A rH;]( rée%t? rl\ﬁ?ethé@ﬁ-?%ﬁtﬁ&ﬂeﬁ&l}?&%% gg% \agaygﬁeﬁx#]oyupendmamme
D7c'5®ﬂﬂp'ﬁ§d dimebtandammp e fPNﬁatS@@“medﬁc@ﬁf‘?'&i%@‘etham' (50ml)
waslistieed \shconm tamgdetahee rupslied aggoahfoo rramogy dpmetieatad swithi @t Pd/C

(269Rlg, (()’I-Mw\)%lléhtté)ngnd’v'sttlne@ flap%o'ﬁﬁﬁg‘an@ﬁe‘ thﬁﬂlré)rmﬁ‘lﬁéﬁg through

[ec

| 1.
kSl 0, EeRaRE i AL egbund "Bs F o s, desoved i
dicklgrangethanep washed ggith 2Nafad so@qommlqﬂ (I\@g&)g) anghgoncentrated to

lealtee: titld .cdpdundl8s & pbkpledtickd o B4Bmgl 86¢%3.HMHA 5 346.90- 1
'H Nﬂ/ﬁa‘é@% 4003\/”9 7138 MHOHF} 13 n?rP1?425P 8 B, i) ’1 90:2.00 (2H,

e ) M R RO

assurms—‘isl, BO C(QH 2HT)Q) R 4. i 6657?24 d)
L/2-{1- [frans 4- (Et hyl oxy) cycl ohexyl ] -4-piperidinyl}-4

Ded r’. Pc{n? “717 - ?25%%?%;5)2@;fclgi}igrlog)ﬁé@l?-ﬁ‘:[%hg-ﬁ?(gtm&w)&MOhexyl]-4-
p'pEf' 'F‘ﬁ 2 ni trophenyl)-4- piperidinamne (D71 ,
120rrg, 0. 33mm| ) in ethanol (15m ) at roomtenperature

nder
u oJ

2 (D77)

A mixture of 4-cyclopropyl-2-fluoro-1-nitrobenzene (200mg, 1.1mmol) and 1-[trans-4-
(ethyloxy)cyclohexyl]-4-piperidinamine  dihydrochloride (D12, 327mg, 1.1mmol) in
dimethylformamide (20ml) was treated with diisopropylethylamine (0.56ml) then heated
under argon at 80°C overnight. The solution was washed with water then extracted with
dichloromethane. The extract was dried (Na,SO,) and concentrated under vacuum. The
residue was dissolved in dichloromethane and eluted through an SCX cartridge, firstly
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argon was treated with Raney Ni ckel (~20ng) foll owed
by hydrazi ne hydrate (0.10m, 3.3mmol) and mai nt ai ned
wo 200720156%5. The mixture was filtered through KPEHEPPOTI052638
to renove catalyst and the filtrate concentrat ed under
vacuumto afford the title conmpound as_a pale brown
witly offichjorompthangg and oty i withy)2M MH:/Ms@H. 1 Fhawvretganatipcpaution was
conbebtvaiey .underlvaclum3ad I€aMe, a dyrk drardfe {@iH,(300mg)l whhlwasbgurified by
chrﬁ%’é‘togﬁ’@ph 10881 409531 (@Bﬁag@j 2NIQW' glick® doftirhn nalutlng Wlth 5-30%

(%&c%éexgnﬁ %ﬁd tr{g fltlespogipo E?—Ias 351 or%ﬂggd:oﬁg féfl% E@{ ? MH+ = 388.
'H M8 _55(CICI5. 490MNy2): 8786183 €2H.(MhH-O03r 11025 Mpdi16n!-4& (4H, m),
1.20/(3K pt) Bt .681-72- (2H, hophsayl.98 BH, fmaaD242.{ 84ty ) 2) 30210 H1H, m)

2.48%/4d (A, nﬁb' 9%@'23'9219214 '?ﬁ) (3%3%‘4 QH(%ngy’ %4%“3,2627§3H t + mg 6,18 (

dd)p%ﬁ?iﬁs 19 'ﬁ ‘ibﬁg Q)z”e]n 4- pi peri di nam ne

di hydr ochl ori de (D12, 807rrg, 2.72mmol ) in
Desériptidiy | 781 nuGiyd i plr3pyTtN? Mﬁ%rah&ﬂa(bﬂtyle)byclohexyl]-4 -piperidinyl}-

mne ( 1.4m, 8.16mmol) then heated
12%4@8@%@%%%@800(3 over ni ght under argon. The

sol ution was washed with water then extracted with
di chl oronet hane. The extract was dyied (Na2SO) and

concentrated. The residue was | ed on an SCX
cartridge and eluted firstly w di chl or omret hane
(approx. 30m) and then with H3/ MeCH (appr ox.
30m ). The nethanolic solution-was concentrated under

vacuumto |l eave a yellow orange solid ( 1.4g). This
was purified by chromatographyNon an amino silica
colum (40+M elutipg with 3-2%% Et OAc/ hexane afford
the title conmpound 1.1 % 99% . M+ = 427, 428.
1H NMR d (CDCl 3, 400 5-1 .38 (4H, m, 1.20
(3H, t), 1.58-1 .72 (2 , 1.88-1 .98 (2H, m,
2.02-2.16 (4H, m), 2.3-2.38Nf: 1H n)mg) 402.50 (2H,
n, 2.85-2.95 (2H, m, 313 3.24 ( 1H, n) 3.50 (2H,

A t@?ir’ q_qlfs ! qtigbe}lélf: rl)(jj-g‘%-p pfglpy -4: rgfqﬂ(ﬂuﬁnjt é?t arns-4- ethngxy)cycljéhexyl] 4-
pipefidinamise 4D7ét 290mgy§)@9mwmh)ebnyet]wamlpﬁ4©mi)l ali toph} {empepature under
argoR Waneshtedivie RakRé¢ Nidke 50Mge dng @rebviisd a@dition of hydrazine hydrate
(0. %I’ (1? SB{n%TPalgd e rﬁéﬁﬂ&?% )nrsl Hué ﬁﬂﬁur‘é \X/gst hyéré)d(wr&}/g%l I%Qselguhr
and the filtrate concentrated under vacuum to leave the title compound as green/yellow oil
(200mg, 90%). MH+ = 358.

'"H NMR & (CDCls, 400MHz): 0.57-0.63 (2H, m), 0.83-0.90 (2H, m), 1.14-1.40 (4H, m),
1.20 (3H, t), 1.40-1.60 (assume 2H, m), 1.75-1.85 (1H, m), 1.90-2.00 (2H, m), 2.02-2.16
(4H, m), 2.29-2.42 (3H, m), 2.87-2.93 (2H, m), 3.00-3.40 (5H, m), 3.45-3.57 (2H, q), 6.37
(1H, dd), 6.42 (1H, d), 6.62 (1H, d).

Description 79. 1-[trans-4-(Ethyloxy)cyclohexyl]-N-[5-(methyloxy)-2-nitrophenyl]-4-
piperidinamine (D79)
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pi peridi nam ne (D73, 650ng, 1.53mmol) in ethanol

(100m ) at room tenperature under argon was treated
woran1REsey Nickel (100ng) and dropwi se addi t i RCT/BP2007/052638

hydrazi ne hydrate( 1 .2m, 38.25mmol) and mai ntai ned

for 3hrs. The mxture was filtered, through Ki esel guhr

and the filtrate concentrated undef vacuumto | eave

the title conmpound as an anber | (600mg, 99% . M+ =
397, 398. 1H NWR d (CDCl 3, 40 ): 1.20 (3H, t),
1.20-1 .40 (4H, m, 1.38-1 . H n), 1.90-2.00 (2H,

m, 2.00-2.15 (4H, m), 2.25-2.43 (3H, m), 2.90 (2H, br
t),

d), 3.13-3.43 (5H, m, 3.51 (&H, 6.57 ( 1H, d),
6.70-6.78 (2H, m. Descriptjon)75.
L/ - (5- Et henyl - 2- ni t r ophenyl

-[frans-4-(ethyl oxy)gycl oheml ]-4- piperidinam ne
(D75) A solution of”

L/ - (5-brono-2-nitrophe 1 [frans-4-(ethyl oxy)cycl oh
exyl ] - 4- pi peri di nam ne (D73 2500r‘rg (79)7nmmol ) and
tributylvinyltin (0.42m, 1.36mmol) |ntoluene(15rH)

A S?FF%H%I% ﬁ)atraréer’tlt%%%gsrol%&%g%mﬁiot " e glmethﬁformamlde (4ml)

at 5@y dtenmzaytured &REgTa eEIN MR alreala uwttfo))dn(sgmnﬂethylamme (0.43ml,

2. 4G1rr3(8)TTm|o)Nedn gy heptaag-4alethl RO Cy cluiesxy i ghdiperitir@aniTh& tditiy@rochloride

%oé%?%‘%‘?'m?&ql)‘?% hedtS@Bt Ebdd §>’ @l i%l%&‘)@g 05 SPE! B 56hrs. The
H

BT B3 GENSHIEAT D SeTa VA B g G BN (epssu) sk Na:COs
solglgmc EXdmineed axirdeted withudiehtosornethgre. aThsr ewiract ovasddried (Na,SO.),
cor{capRated .unaddOv@ERuUMT Bh @ thetesiius Sk oteslograpBéd Bh GilRARIN 88 eluting
Wltﬁ'?)dl(fb} %@tﬂ?ﬁ&@%ﬁ%m%@(té: gfvteré gQIPOW BFe\DmS@lea%Cérg'Q%IPé’ed from
efigoL R Flpra fisdtie sSAMpOUNT 25 87 ¥elowaliff 3qma. S MH" 378.
1H AMRI{CDE1:a#0@ MiHz): h‘e15-|1t3|8d4blom)o112i@ (3t$ tpr .M A6d2Hsw),i 1090-1.96
(2H, 9972 .02 s 2 260N 6?%@2 A00MHR), 2 .82- 32&)21(2H4|Q) 3.12-
32 ‘lgla @ 3 gg‘s m&k&@%&ﬁ {54}%‘3(196‘&) gr‘zg(a%Hd A54{H . 8.37

240250(2H M, 2.85-2.94 (2H, ), 313323(
1H m, 3.50-3.61 ( 1H, nm), 3.51 (2H, q), 5.46 ( 1H,

DeQ&nptfbrWSO( 1z ktrar@-@-@Eﬁypdi‘y)éiﬂ]ohe§yl]24-|$i§5|ridfﬁl{l}-cﬁ(n;é'thyloxy)-
1,2* benzbneéj‘%\fmne &%&0 1H 0).

J

O

2 (D80)

A stirred solution of 1-[trans-4-(ethyloxy)cyclohexyl]-N-[5-(methyloxy)-2-nitrophenyl]-4-
piperidinamine (D79, 130mg, 0.34mmol) in ethanol (15ml) at room temperature under
argon was treated with Raney Nickel (~20mg) followed by hydrazine hydrate (0.10ml,
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Description 76. 4-Ethyl-L/2-{1
-[frans-4- (et hyl oxy)cycl ohexyl]-4-piperidinyl}-1, 2-
Wheewzaemses am ne (D76) A m xture of PCT/EP2007/052638
L/ - (5-ethenyl - 2-ni trophenyl)-1-[frans-4-(ethyl oxy) cycl
ohexyl ] - 4- pi peri di nam ne (D75, 440ng, 1.17mmol) an
3. 3%%?U%W@PW§ for 34 s 1f97ﬁ1¥84r§ Wéﬁ; ﬁ@rﬁ%ﬁmoug@dﬁwgelguhr to
remave ctalysteddabe fitrate t@peirated uedemekeuuartgaifofdthe title compound

as &Q&@]g@%olltﬁ %g;ﬁ\gf@é% elth.t iHt@Yg Pd/ C (261 no,

R PP e H%ug S By, I on AT odg . 190106

2H 303501 4 i, TR (i Mia3-88r s K (Arbanh 4.13-3.26 (2H, m), 3.51

(2H]igy,H9.60 airebha)8,75wak heid6 Wh t{hH 20d) Na gb1( 501 duit 6.6 (1H] rdi).ed
(Na2S&™4) and concentrat ed to leave the title conmpound

oo 0 b o g i ery
amirggcqrbeny yminp) dopipetdinesarbonylate (@82, 16 (4H,

2.30-2.42 (3H, m, 253(2H q), 2.86-2.95 (2H, m,
300340(assume 5H 851(2H q), 6.50 (2H, m,

6.65 ( 1H, d).
L/ - (5-Cycl opr@prl t 10
-[frans-4-(et hyI 8xy cy rohexy per| di nam ne

(D77) A m xture of 4-cycl opropyl QZ f I uor qpg1

)
A s(orqttoﬁo&ef ;%Iiﬁgm?m%mglgg)@%%dﬁ@gs ﬁl‘é e ﬂﬁéﬂoxaﬂ? 630 mL) was
tregt zwt 01 fl‘?#hs'v fathna‘ien@t%wl fé‘PnFHPﬁLtﬂ%V\(az 0°C to
give reealeed smjutlbn dhers elbovagely lee tbgl | tanammemOt&ﬁﬂwlre)tumeheﬁhe solvent was

evatb%aéts&i wetheaF&meat\Na%O(a%seMsa ningf&ohloT&ﬂeﬁmﬁhé” (m%l)f\%d 1,1-

AR AR e e RS 50 8 vk AL, T2 RPhyRdfes siec
OVQfﬁ'ét]tuﬁt\ roqaﬁbte,rrg@irq)tur@ walcyi o8k wpy @ddech and & é@lﬁq}ﬁ;tvh@n@vaporated

Thanssicdlewvasl loabed oglo akiliGCYelcardmatdgmphf icoltdnywhith was eluted with
heﬂl'n%nalt 1R i@ 160% foiRedMiyh ciii¥ on Tdifca gel eluted with

| |
iy g gﬁgqéﬁﬁﬁ@?&ﬁmu@h%ﬁv fhq fom aeny
ethgl/(dchgbmat ogr aphy on a 40+M Bi ot age KP-NH(tm)-silica

"HMRWNDMEO! 40Q MM)h1.25 32196 i, MO (o aner.T® (2 fray, @.93h@H, broad),
36h ‘ihe %‘%&W S7.30( ﬂﬁada ?3§?’1Hdd7),(7?§8379—| sg%‘l (Mrts)=8.19 (1H,

3, 40
d)1031. 11 (2H n), 1.17-1 .40 (4H m, 120(3H

t), 1.58-1 .72 (2H, n), 1.82-1 .98 (3H, n), 2.02-2. 15
Deé&ibtion 822. 39-Diméthylethyl 4.2-oxo0-6-[(trifluoromethyl)oxy]-2,3-dihydro-1H-
benzimidazol-1-yl}-1-piperidinecarboxylate (D82)

N
Q\fﬁ
N.__O
cF—O \([)]/X
(D82)
A solution of tris(dibenzylideneacetone)dipalladium  (0) (0.33g), 1,1

bis(diphenylphosphino)ferrocene (0.21g), sodium tert-butoxide (1.1g) in 1,4-dioxane (20
mL) was stirred under an atmosphere of argon for 10 minutes. 1,1-Dimethylethyl 4-{[({2-
bromo-4-[(trifluoromethyl)oxy]phenyl}amino)carbonyl]amino}-1-piperidinecarboxylate

(D81, 2.7 g) was added and the mixture was heated to 90°C. The mixture was stirred at
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2.40-2.50 (2H, m, 2.82-2.92 (2H, m, 3.13-3.24 ( 1H,

nm, 3.48-3.62 (3H, t + m, 6.18 ( 1H, dd), 6.55 ( 1H,
wa@l20078016365 ( 1H, d), 8.21 ( 1H, d). Descri pti onP@BEP2007/052638

4- Cycl opropyl -L/ 2-{1-[frans-4-(ethyl oxy)cycl ohexyl]-4-

pi peridinyl}- 1 2-benzenediam ne (D78) A stirred .
thlssgﬁmLRqr@,tHrq)pvernlght The mixture was poured into dichloromethane which was
wathed( itt ydilutep Boyydnilda rohtaridphériyd Jend - drfedaoger 4sqdatnnydutphg)e.  The

solfetft N\%@Gé%bledd'an@!hﬁ%é@ué"@% Broklafograptt@da sifka@RMBRled with ethyl

t han omte ratur nder n was
acqaengine b ol clvoThe LREFOLETRE R totg T LB 855 o
HWRr@ﬂ?M%PnéO%W t B4t O), & Bihs).)2. éPHTﬂnthﬁ%@bL broad),
4 18 G2H 2hy, 2.3 1THEl, m)x8.88 €1 Hyaig, 7.00 (1er,er¢l .10 pigk).Ki esel guhr

and the filtrate concentrated under vacuumto | eave

the tit C und .as | o j | Onp, , 909
Depirptionsd DIPRiRAg RIRE ooyt § S Bucesth-
bemaimicdnzs32@r@dn(om9r,=hlnylde1D§?z) 1 .40 (4H m, 1.20 (3H,

t), 1.40-1 .60 (assume 2H, m, 1.75-1 .85 ( 1H, m,

1.90-2.00 (2H, m), 2.02-2016 (4H m), 2.29-2.42 (3H

m, 2.87-2.93 (2H m 00-3.40 (5H, m), 3.45-3.57

(2H, q), 6.37 ( 1H 6@( 1Hﬁord)’ 6.62 ( 1H, d).
cyclo yI] L/ -[ 5- (et hyl oxy) - 2-n

Descri ption 79.
1-[frans-4- (Et hyl oxy

i trophenyl ]-4- p¢feri di nam ne (D79) A g(blm*r{)ed sol ution
of 3-fluoro-4-nitroanisole (120ny,

di met hyl formam de (4nl) at roomt en'p_er ature under .
A arsgitiomasof r eat-dinethylethdi i dofzroeyd-Hirifyerametiy! )Ryl 23HHihydro-1H-
berZirfiadaed)1-fIpl Joipsdinbyarboxylate (D82, 1.54 g) in methanol (20 ml) was treated

WltIJr a[sfagﬁgéﬂééoﬁﬁ&hx* %ﬁ%&é@f %W&Pd)éyh %gr%nBI: B'mh ﬁ'@}rﬂgure was stirred
Orgd%rrv ?”l or%o"el” Y"F‘%v\%ﬁig‘{/f? 9@0@?% g‘ﬂ“%o“ e Q'?%?‘E'd 1.28

g)-was concentrated under vacuum and the resi due treat ed

"HNWMIRMS (blamHipIMr @A, (b Omrbe zamdn)eatcmgtrem)vrs At (2H, m), 4.56
(1H, gﬁg Jg)”‘p/eo Tpred)e’?téoa(ﬁhdéﬂ‘?ﬁ 9G}rbﬁdtaié\'a%596 ’S).

er vacuuman e re i
chr orrat ogr aphed on silica gel (5g) eluting with 0-10%
Deswiptioro84. @-¢ /4-DiozaspineAS] dex-8Hyl 8-raethyl dithiocarbonate (B184)
was crystallised fromnethanol (6m) to afford the
title conpound as an yellosw solid (130ng, 52% . M+

378.
o~ °s

O
\ (D84)

A stirred solution of 1,4-dioxaspiro[4,5]decan-8-ol (D1, 8,7g, 55mmol) in THF (110ml) at
0°C was treated portionwise with sodium hydride (2.7g of 60%, 66mmol). The mixture was
stirred for 1 hr at room temperature then cooled to 0°C and treated dropwise with carbon
disulphide (7ml, 110mmol). The resulting mixture was stirred at room temperature for 3
hrs before cooling to 0°C and adding dropwise iodomethane (4.12ml, 66mmol). The
resulting mixture was stirred for 1 hr at room temperature, then treated with aqueous
NH4CI solution and extracting with Et,O. The organic phase was separated and the
aqueous extracted twice with Et,0. The combined organics was washed with sat. NaCl
solution containing small portion of sodium hydrogen sulphite, dried (Na,S0O,) and

89



10

15

20

25

30

IH NMR d (CDCl 3, 400 MHz): 1.15-1 .38 (4H, m, 1.20
(3H, t), 1.6-1 .75 (2H, nm, 1.90-1 .96 (2H, m,
WQ202A@7585 (4H, m), 2.25-2.38 ( 1H, m, 2.38- 2PABEPDBI/052638
n), 282292(2H m, 3.12- 3.23 ( 1H n), 343356
(3 6 (3 s), 6.16 ( 1H d) 2 ( 1H
corg;emgat(ad 1|.L|’1dQﬂ) vaqyugv t@ gf|ﬁprdd)he @ggcq;qrmqugﬁ 89 aueélqviorange oil
(quapfitatves- 4- ( Et hyl oxy) cycl ohexyl ] - 4- pi peri di nyl }-4- (et h
THNMXYEDC, ao@lﬂﬂé negi. ﬁﬁ)z%(rﬁﬁ(?)m& 82 {IH,¢H), $ Y500 U ), 2.55

3’{/5 ﬁﬁﬁg?ﬁéﬁ c%‘y%%fdﬁ nyI ] 4- pi peri di nam ne

(D79, 130ngy, 0.34mmol) in ethanol (15m ) at room
Des exvifitiorad 3ir &[(Triflaoranetbipl) vy -1, 4-elidxad pirb [405] Baceme (BigSk el
(~20mg) followed by hydrazi ne hydrate (0.10m , 3. 3nmol)
and mai ntained for 2 hrs. The mxture was filtered
t hrough Ki esel guhr to renovg catal yst and the filtrate
concentrated under vacuun®toFafford the title conmpound
as a beige solid (120ng, 400%ield). M+ 348. 1H NMR d
(CDCl 3, 400MHz): 1.15-1 (4H, m, 1.18 (3H, t),
1.40-1 .55 (2H, m, 1.90 .96 (2H, m, 2.03-2.13 (4H,
n, 2.23-2.38 (3H, m, 83 10 (4H, m, 3.13-3.26
(2H, m), 3.51 (2H, q) S\ﬁd( J(.[g% br s), 3.75 (3H, s),
6.15 ( 1H, dd), 6.25 1H, d), @5(1H d).
Description 81. 1,1- D|rrethyleth I
A goldtjar{ Qf-IQd)#ﬂ:hfma@@lm[ﬂ15Id§30f86yfe$-fmyétblyix¢yhp1¢erqm}ate (D84, 500mg) in
dlcﬁlﬁ}dﬁ@tﬁaﬂf \lfé‘sﬁbdtf&j dropWis@f DU LS Al h@réYdf@icﬁlc{r&ﬁéthbne (5ml),

0% e B4) Sotid o ﬁi?ﬂl? NGB ghid |1 41OL OB OHAR0! WP @ furner
h gt Qer ?f@hr%%%m| washerbiaagupeuD §9diumnBicaibRPale catgh gaueous

sodigathgdrokide B)PEE t 0 gi ve a cl ear solution then all owed
Ant@xa‘éi?Wsuhﬂ)arafgéb@dH it GVARGH %ﬁé”l\ﬁbroﬂ&u%ﬁlﬁﬁﬁ wWM8Sreplaced by 1,3-

iR GRmErARa TSeuiE: 4 SR S Farbigpo products of the two

ream%rm Meifigd bbpb@maa@q«ié@fyr@estw“a@ e ethylgcels inbriaae) to give the

titleTdrenpauxti .4@meas stirred overni ght at room tenperature.
Silica gel was added and the sol vent was evapor at ed.

Deim’pticﬁﬁw %q(é?aobﬁﬁ%ﬂemm)exﬂ ﬁhldlu&)?asgﬁbm 5]decane (D86)

chromat ogr aphy col urm which Vias el uted wt
(X
0 \_<]

A stirred solution of 1,4-dioxaspiro[4.5]decan-8-ol (D1, 4.0g), cyclopropylmethyl bromide
(4.1g) in N-methylpyrrolidinone (20ml) at ice bath temperature under argon and was
treated portionwise with sodium hydride (2.0g of 60% oil dispersion). The mixture was
allowed to warm to room temperature overnight. The mixture was cooled cautiously
treated with methanol and then water was added and the mixture extracted with hexane.
The organic extract as washed with water, then dried (Na,S0O,4) and solvent removed to
give the title compound as oil (7.49g) contaminated with mineral oil residues.

"HNMR & (CDCls, 400 MHz): 0.18 (2H, m), 0.52 (2H, m), 0.85 (1H, m), 1.05 (1H, m), 1.55
(2H, m), 1.77-1.90 (4H, m), 3.25 (2H, m), 3.42 (1H, m), 3.95 (4H, m).

(D86)

Description 87. 4-[(Cyclopropylmethyl)oxy]cyclohexanone (D87)
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hexane/ et hyl acetate 0-100% fol | owed by chromat ography

on silica gel eluted wth dichl oronet hane/ net hanol
wW@2W0401565 gi ve the title conpound as a white sPCT/EPI00T0N2638

di ethyl ether (4.3 g). 1HNMR d (DVMSO, 400 MHz): 1.25

(2H, M, 1.40 (9H, s), 1.79 (2H, m), 2.93 (2H broad),
3.64 ( 1H m, 3.8001:@110 7.21 ( 1H, d), 7.35 ( 1H,
d), 7.66 ( 1H, s), 7. 1 8.19 ( 1H, d).

Description 82. 1,1-Di nethylethyl (D87)
4-{2-oxo0-6-[(trifluoromethyl)oxy]-2, 3-di hydro-1Hbenzi m

A isdrdioh - ofl 8-}bycidbro J‘?)nﬁ@ﬂh )J@ dp¢arch@e@éb@é [8.5{de82ne AD86, 7.46g) in
ith

BBt pIh fsrlif WS CHBREy ﬁﬂ%ﬁssa%m%ag A8 (P an. The
resetyn@mytur%waﬁ RAERY COBRRNAIY eor( the roi@y avAPQraier.(fityeshwith water
and 2ftradted witb slichtaromettiaoe @2 x). dimeatomismpdteexdrast was gashédwith brine

andlgrlérdl WNALD,) nd-Bhe&itydetimdr \/Aa'c{Jlﬂr('l{tg afford the title com ound as a
Cle?ml 10%‘) 1 (trifluoronethyl)oxy] phenyl }am no) car bonyl

i peridi necarboxylate (D81 , 2.7 g) was added
'H BMR § H@DGi;x400 eHzR . 20e@He ch)t @59 QHG. m)T S8 Wt on),el . wekH, m)  1.90-

2. 0§t QIEIrr%j Bb4-bhs Qﬁ”ﬁ?@id«lé %2‘(2’@”?\?1@53 25@?2@ Pﬁ‘} l8"§4 e m), 3.74
o red into di chI or onet hane wh was washed with

iMut e anmoni um chl oride, brine and dried over sodium
sul phate. The sol vent was renoved and the residue was
Degeritinn 8% r eipftensch! impthyleibyl @HAt ed wi th et hyl

[(cyelepatpyirhethyt)oxyle pllehéexy i \pipdridinyl)ddrbamatep(@88)) as a
solid foam ( 1 . g). 1HNMR d (DVBO, 400 MHz): 1.41
(9H, m, 1.72 (—ﬁ%‘_%e , 2. 24 ( 2H, nr) 2.85 (2H, broad),

4

4.18 (2H, m, 4. 88 1H, d), 7.00 ( 1H,
d), 7.10 ( 1H s). r|

1- (4- Pi peridinyl)-6- ( r1fl uororre )o

, 3-di hydr o- 2Hbenzi m dazol - 2-one hydr ochl orl de (D83) A
sol ution of 1, 1-di net hy Ieth%/

A stifed pedutign | e‘i - ¢yetopcamytnmgthylloxylcy dotexanenal r(&87/ -6.09g) in 1,2-
dichiervetitandaz@oot)y | inder pi grgom diwrcatrbasy| avien ( BBR2dimbtdethyl  4-
AdinylcatbAaR0l7 680 t h he It
plngH(]‘ll ¥ceﬂ5§ ?’3% %d{e egngdc |f0 C%S)%S%t ri dﬁ E}??g nﬁ% e resulting
mi rﬁt%ﬂ"@ vx?éerQ §T3e P 13 ?yswﬁ TEASHONOMUHE Wits futed with
dichlerpmwedigarteothgh weashee with tNaaCOe isplationl 023, kringh(x2) thaml dried((Na2SO4)
and. c@fcentrated under vacuum. The residual yellow oil was dissolved in boiling 60-80
petrol ether (~200ml) and allowed to stand at room temperature. The crystals which had
formed were filtered off, washed with petrol and dried to give 3.71g of a mixture of trans
and cis isomers of the title compound. Further crops were obtained from the mother

liqguors. M™ + H = 353.

Description 89. cis/trans-1-{4-[(Cyclopropylmethyl)oxy]cyclohexyl}-4-
piperidinamine dihydrochloride

2HCI (D89)

cis/trans-1,1-dimethylethyl (1-{4-[(cyclopropylmethyl)oxy]cyclohexyl}-4-
piperidinyl)carbamate (D88, 3.71g) was dissolved in methanol (15ml) and treated with a
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g)- 1HNWVR d (DVSO, 400 MHz): 1.81 (2H, m, 2.56 (2H,

m, 3.04 (2H, m, 3.40 (2H, m, 4.56 ( 1H m, 6.99 (
Wapo7my7565. 05 ( 1H, d), 7.50 ( 1H, d), 8.97 (2 T/BP208)/052638

11 2 ( 1H, s). Description 84

4- Di oxaspi r o[ 4. S%de c-8-yl S-neth di t hi ocar bonat e

sol%lt[ggmrgf ethang p@t\g@t%wﬂ |hmlfog$n chlorlde (20m|) for 2 hours. The solvent was
evdpodated m@wthed[tlé cbingegrmhasa alhité Balid (3R7gy,M56 rro253.i n

THF (1 10n1) at Q0C was treated portionwi se with

DeSPmi T80 1 et dloiite Z% 'm%gé')?’ﬁ’iﬂ":?%)(t Ay ety 2
nitrgbeamnb)- %P'Eat"é'@am"@ﬁ)vm se wit kP¥Abon di sulPM de (7m , 1H{cis-4-

(cﬂdlapmriy]mefﬁlyl&)oxﬁsyblbhégll}rm(ﬁmeth\wz nitrophieayl)ad-pipedidinamine
(Dg(?@gperature for 3 hrs before cooling to OC and addi ng
pw se i odonet hane (4.12m, 66mopl). The resulting
m xture was _stirred for 1 hr at roomterrperature t hen

treate@,s,oNl—MCI sol uti on_any @ct

,® t 2 e Qrgani se vvaate
aqueaus,.extracted tw ce th Et2 he conbi ned
organi s was washed with sat. NaCl “solf¥tion contai ning
smal |l @ortion of sodi um hydrogen sul phbte, dri ed
(Na2SO ) andconcentrated under vacuumto aff P

title congzafayl as a yell ow orange oil (quanti a?l ve)

1H NVR (CDCl 3, 4OOM-|Z) 1.62-1 .72 (2H m, 1781 .92

A gqu_qlut%’ éOng @s/grgn( 1—_“}_][ n{ﬁlopr%\gr@fg )?Mpyg@hexyl} 4- plperldlnamlne
dihgdrp¢htteridd (BBSMat20g), ) diigpprobykethianing pG3mbI 4n8g] ddoanved-nitrotoluene
(1. @&ﬁ)dn@\ GifletHylfeiin@hid&-(10 ., divax asRhied | £ 240t€CioB-20l minutes in a
m|c$0\U%f ctg t tﬂhé)% Qﬁ%?e @g (go%r@to rBom ter6|883ture and loaded
ontRiAS GK SABRd Qﬁ Jﬂ%%ﬁl@%yﬁé € Lts‘%ﬁ yith Tisdhanel fﬁy?%q b 2M methanolic
am(riomia) , Thé mletjwnshmammomad‘eaqlod wa8gvape@mtbday rafidichthe crude product
which Y ﬁurlféﬁttﬁrcrﬁ‘oﬁﬂtrob%h ch tac@@eﬁeh%xéﬁ?%d arBi¥@8e KP-NH™-

S|I|ca CZ'P LSFHI’] ﬁ(%/)é?lgige&%%@y Eg C|SA?hn R gﬁf‘ tlﬁgégr%ﬁéund

| n whi ch the N-bronosuccinimde was replaced by 1, 3-
Fastidutinguisdmér- (D00t thanlshyahaar) aian obtetnddhesna pesmie rsoiid] (Gadrtbg). MH™ =
3g4.he conbi ned products of the two
'H NMR & (CDCls, 400 MHz): 0.2 (2H, m), 0.55 (2H, m), 1.05 (1H, m), 1.4 (2H , m), 1.55-
1.70 (obs, m), 1.97 (2H, m), 2.1 (2H, m), 2.45 (4H, m), 2.5 (2H, m), 2.9 (2H, m), 3.22 (2H,
m), 3.52 (2H, m), 6.42 (1H, d), 6.62 (1H, s) 8.06 (1H, d), 8.2 (1H, d).

Slow eluting isomer (D90b; cis isomer) was obtained as a solid (0.417g). MH" = 388.

'"H NMR & (CDCls, 400 MHz): 0.2 (2H, m), 0.5 (2H, m), 1.05 (1H, m), 1.3 (4H, m), 1.55-
1.70 (obs, m), 1.9 (2H, m), 2.1 (4H, m), 2.35 (3H, m), 2.45 (2H, m), 3.2

(1H, m), 3.3 (2H, m), 3.56 (1H, m), 6.43 (1H, d), 6.61 (1H, s) 8.08 (1H, d), 8.2 (1H, d).

Description 91. N?-(1-{cis-4-[(Cyclopropylmethyl)oxy]cyclohexyl}-4-piperidinyl)-4-
methyl-1,2-benzenediamine (D91)

\C[HCN—O—O\_Q
NH, (D91)
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reactions purified by chromatography (20g silica, 25%

ethyl acetate in hexane) to give the title conpound,
wa@mgo7stescri pti on 86. PCT/EP2007/052638

8 [(q/cl opr opyl met hyl ) oxy] - 1, 4- di oxaspi r o[ 4. 5] decane

stirred solu

1- {q!s 24~ ﬁpﬁgggrﬁpylWﬁ]yQPﬁggygphgxm N( @:[nethyir 2@§rophenyl) -4-piperidinamine
(DIPc D APV gy letresnbly (30bmip randean( aukglis suspension of Raney Nickel (1 ml of a
50%@8&&%‘@%} wae,'s*tuﬂb&‘ @F@o@&ﬂﬂn)g thé abi&forPat ﬁydfré%mﬁﬁir%fh ml). The

er .argon ,an ortio o
miAt Sy s SRR VRS gt S BB coBb 85y bl o A hrate was
evaploryegdand @Z%tf%eﬂdmﬁbé'ﬁh@&mﬁ!h@ﬁ%%g'w&% t{ff‘hﬁomwd as a white
solidi (838Qng). WS lded9%ad cautiously treated with met hanol
and t hen vvater was added and the m Xt ure extracted

W th. he e or c,extr he
DeFSrinlialt PRaN LGS AR oot BRI eIy l-4 Rlgridinyy)-4-
me@hxl+1e2-benw@d¢arm9e@92)(7 49g) contami nated with

mneral oil residues. 1HNVR d (CDClI 3, 400 WMHz): O0.18

(2H, m, 0.52 (2H, @),/ O\85 H m, 1.05 ( 1H m,

1.55 (2H, m, §—90 wﬂ@y--ps.z (2H, m, 3.42 (

1H m, 3.95 ( n. cription >

4-[ (Cycl opr opyl nEt hyth,) oxy] cycl ohexanone (E&@A

sol ution of 8-[(cycl opropyl nethyl)oxy]-1

, 4- di oxaspi ro[ 4. 5] decane (D86, 7.46Q) in
1-{trans-&f(Coclopropgmeftyhoky)cywich ekyl e At (Bonathy2-HibphiEnyixdt d
pipeA@FAMinaNE ook rO@I@gf bl efﬂ{hnoﬂﬂﬁ) M UnbihBHoIN4A0hHY BndVéh aqueous

sulBhbbEsr el Sl awﬁ B o0 Lo bn YRR R Bh S L g gorng the
additor, pf hygiaziee iyprairl (ERDr abite WadURayPRe alivied At 6P|Q]é0ra$m minutes,
codled et {jie2S e filnate vascanp oratesido whaehe tite coampdundadsfaowhite solid
57@?83:}““{1,194 cogpound as a clear oil (6.09g). 1H NMR d
3, 400 MHz): 022(2H m, 0.55 (2H, m), 0.88 (
m, 1. 1 ( 1H m 90- 2.00 (2H, m, 2.05-2.13
De§<z1tptlcm 93. 2trams N (szcxcmlputmoxywoscewl)o@ﬂ(am-dmtoea 54
(2H, m, 3.74 ( 1H, m. Description 88.
cis/trans-1, 1-Di net hyl ethyl (1

[ (cycl opropyl net hyl ) oxy] cycl o | }-4-piperidinyl)carb
amate (D88) A stirred solutipn of
4-[ (cycl opr opyl et hyl ) oxy] ohexanone (D87, 6.09Q)
in 1,2-
LN
(D93)

A solution of trans N-(4-tert-butyldimethylsilyloxycyclhexyl)phthalimide (D41, 1.8g, 5mmol)
in acetonitrile (20ml) at room temperature was treated sequentially with triethylsilane
(1.0ml, 6mmol), bismuth tribromide (240mg, 0.5mmol), and cyclobutanone (0.45ml,
6mmol). After 30min more the solution was partitioned aqueous sodium bicarbonate/ethyl
acetate. Drying and evaporation of the organic layer gave the title compound crystallised
from hexane, 820mg.

Description 94. trans 4-Cyclobutyloxycyclohexylamine (D94)
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di chl oroet hane (200m ) under argon was treated with
1, 1-di net hyl et hyl 4- piperidinylcarbamate (7.29),
WG omi70156% | acet oxybor ohydri de (9.8g), then thePCTI/EP2007/052638
resulting mxture stirred at roomtenperature for 3
days. The reaction mxture was_diluted wth
di chl or onet hane t hen washed w Na2CU3 sol ution (x2),
brine (x2), then dried (Na2§ 4) and concentrated under
vacuum The residual yellowloil was dissolved in
boi I i ng 60-80 petrol ethe O0Om ) and allowed to
stand at room tenperature. crystals which had
formed were filtered off, washed with petrol and dried
to give 3.71 g of a n1xture Nigyf traps)and cis isoners
of the title conpound Further crops wer e obt ai ned
fromthe nother liq Descri ption
A piddyrer ghdraps. {444[%/@9tevtbs'ﬁrwy'|hﬁé\t'm %W]ec&%%h%;’&m 27mm0')
hyqraziee hyhiratenD benl d h§rdmot) harar étiand kKithl) (vB8 Bpated st bt 807€-for 2h then
cooldd HhdBkdtsd etrihklfiltrate was evaporated and the resulting residue redissolved in

dle{hlﬂ étﬁer[ ?lffé/r%j gRE th%éé%é%g)%b@%% nleexélln}\cpound 180819 n

peridinyl) car ol ve

nethanol (15m ) and treated with asol ution of ethano
Deseariipticit @31 trand14i4-C yxebutyldxy)-cyelohatyt] -3 -pimaridbneqDOS)

The sol vent was evaporated to give the title conpound

as a white solid (3.279). + H = 253. Description

90. 1-{frans-4-[(Cycl oprop t hyl ) oxy] cycl ohexyl } -

L/ - (5-nethyl -2- nitrophe&yl)-4-piperidinani ne (D90a)

and 1-{c/s-4- [(cycl oprgpyl net hyl)oxy]cycl ohexyl}-

L/ - (5-net hyl - 2-ni trophe - 4- pi peridi nam ne (D90Db)

(D9 OCa) (D90Ob " A sol ut of

cis/trans-1-{4-[(cycl opr @dpyl met hyl ) oxy] cycl ohexyl }-4-p

i peridi nam ne di hydrochfortvde (D89, 1.2Qgy),

di i sopropyl et hyl am ne (8m ) and

3-fluoro-4-nitrotol uene 1 .1g) in dry

di met hyl formami de (10 m )0 was @afed at 2000C for 20

mnutes in a mcrowave reactor. The crude m xture was

then cooled to roomtenperature and | oaded
A mixture of trans 4-cyclobutyloxycyclohexylamine (D94, 180mg, 1.1mmol), 1-ethyl-4-
piperidone methiodide (D44, 540mg, 2.0mmol), potassium carbonate (15mg, 0.1mmol),
water (5ml), and ethanol (10ml} was heated for 1h at 80°C, then cooled, partitioned
aqueous sodium bicarbonate / dichloromethane, and purified by chromatography (20g
silica, 0 to 10% methanol in dichloromethane containing 0.2M ammonia) to give the title

compound, 150mg.

Description 96. trans 1-][4-(Cyclobutyloxy)-cyclohexyl]-4-piperidinamine (D96)

NH, (D96)
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onto a SCX cartridge. The cartridge was eluted wth
nmet hanol foll owed by 2M net hanol i ¢ ammoni a. The

WOoreionaesks c ammoni a fracti on was evapor at ed t oPGF/EP20d7/052638
t he crude product which was purified by chromat ography
(ethyl acetate/n-hexane) on a Biotage KP-NH(tm -
silica colum to yield, separately, the cis and trans

A miztume o$ trahs t1Hé-(¢yddbatybmayp oynimhexAg4piperidona P95 abdmg, 0.6mmol),

2M(Qﬁ@@n|at|ﬁ@ﬁ\§théﬁﬁmﬁl %ﬁmﬂw ah#9d92salbdRInRBE LaffInl Shste (20mg)

Wa§ %4? 19(?6rge}t%d %@({pﬁl_ﬁt rﬁ?m]timagraturti&vermg%t ?eﬂ(%dtﬁﬁg'd)aqq)evaporated to
give thesfitielcoppoats! 30, 1. 97 (2H, m), 2.1 (2H, m, 2.45
(4H m, 2.5 (2H m, 2.9 (2H, m, 3.22 (2H, m, 3.52

Deé@rg»tndn 970 #3né  Als. Wéth¥|52-ﬁﬁr&ph’e’ﬁ'yl()%ﬁﬁqﬁ&dutﬂlsﬁg@%lohexyl)-m

1 Sl ow el uti ng 1 soner ; S
PiRGH ’1(5‘6?'3?&'3%17)613 a solid (0.41 7g). MH = 388. 1H NMR d
CDCI3 400 MHz): 0.2 (2H, n) 05(2H, m, 1.05 ( 1H,

,13(4H n) 155—r .9 (2H, m, 2.1
(4H, : ‘@ 3.2 ( 1H, m, 3.3
(2H : 3 56 ( 43 ( mG 61 ( 1H, s)
.08 ( 1H, d), Descr | p L/2-(1
{c/ s-4-[ (Cycl opr opyl rret hyI )oxy] cycl ohexy&i )l pi peridi
nyl)-4- methyl -1, 2- benzenedi am ne
A ( Doixtre{ c/os - - 8-flupfyt-hitiptadpyenet (89mpHxy Jdyethpifemgmide  (2.5ml),
duslebrﬁ@eﬂﬁﬁé?ﬁ/hez "(bﬁ‘?%hen)éln)i 4- tpén%e“ diinatney BQQboyclohexyl] 4-

plp8[fldllﬂ%'ﬂl % @b& {]ﬁnol érg I)) w% é‘%gqiug(gﬁfos\%ﬁféﬁp JI'he cooled

reagtion e diltitedQuith ethyl ﬁgetﬁﬁearahwraﬁhemthwe tpngs awithwater then dried,
evdppedted eand l:hrﬂ*n)aiog’ﬁii@eldi (ﬁngSHic:Wae ®t 694 etktiddnol @ Glitldsromethane

cor?ré%nmg'b%ﬁ mrfRd) 98 gRBIhd tilel Eitbund orhgl L T at e was

evaporated and trope nmet hane to give

the title conmpound as a white solid (380ng). M+ + H =
Deseiptias @8i gransn S9dethy|-N-[1 {4-cyclobutyloxycyclohexyl)-4-piperidinyl]-1,2-
benZdnedifinifie [(H§3)C! opr opyl met hyl ) oxy] cycl ohexyl } - 4- pi peri

di nyl)-4- nethyl-1, 2-benzenedi am' ne (D92)

1-{frans-4-[(Cycl opropyl ne

t hyl y] cycl ohexyl } -
L/ - (5- et hyl qR-ni eyl )N..4| di nam ne (D90a,
0.61 3g) in ethy Aan (40m ) and an
aqueous db

2 (D98)

A stirred suspension of trans N-(5-methyl-2-nitrophenyl)-1-(4-cyclibutyloxycyclohexyl)-4-
piperidinamine (D97, 60mg, 0.16mmol) in ethanol (5ml) at 50°C was treated with Raney
nickel (1.0ml of 10% aqueous suspension) followed by dropwise addition of hydrazine
hydrate (0.08ml). The mixture was heated at the same temperature for 1h, then filtered
through Kieselguhr and the filtrate evaporated and re-evaporated from toluene then
diethyl ether to afford the title compound, 50mg.

Description 99. N-(5-Bromo-2-nitrophenyl)-1-[trans-4-(propyloxy)cyclohexyl]-4-
piperidinamine (D99)
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suspensi on of Raney Nickel ( 1 m of a 50% suspensi on)

was stirred at 400C during the addition of hydrazine
whyaraerwex 1m ). The mi xture was stirred at 4C0ECT/BP2080052638

m nutes, cooled and filtered. The filtrate was

evaporated to give the title conpound as a white solid

(579ny). M+ + H = 394. Descri pt;.‘jn/ug& trans

N- (4- Cycl obut yl oxycycl hexyl ) phPhal i m de (D93) A

solution of trans

N-(4-tert-butyldinethylsily ycl hexyl ) pht hal i m de

(D41, 1.8g, 5mmol) in acetowtrile (20m ) at room

tenperature was treated segyentially with
triethylsilane ( 1 .0m, g@) bi smuth tribrom de
(240mg, O nmmol), and cychNobut anone (0.45m, 6mmol).
After 30mn nore the solution was partitioned aqueous

sodi um bi car bonat e atktate. Drying and
evaporation of the o ic layer gave the title
conpound crystallised frofhexane, 8§ . Description

94. trans 4-Cycl obutyl oxycycl ohexyl am ne (D94) NH,
D94) A t f ot
A Korgitec | DD aNay T saenaen dBPtnae. {mmon2en, 1-trans-4-
(pr@pyTonyidykloh éwytiragiperddifgmiinat dihfOrobntbridd GDAD4I2m@nd.36mmol) in
dinfel F?'har{n%H‘ g@o Sathr%@FnefénﬂJeré’}EreS\QggztrfleedZ\lf\htﬁ IElﬁébp‘f-@fﬁﬂlérfﬁiylam|ne

© G RERI theh i i E s LARE b TR pixiCre was washed
wntm watesr il satdNag&On seliipotancextiastagi with awelommqeteane The extract

was angd (NedSOlBdhtconPersteate pimdan va&uunt.r Timsresidue was loaded on an SCX

carilr.dgé a(n@/&{gt%tméeluam.cﬁwdmw intﬂﬂfé‘hﬂf?m mnﬁHg/ @n & remove

S ﬁ?%éln?/ ﬁgnegré{%% ound (610mg,

thel%@ﬁti]"bc vihucﬁ%[s ;(]:gn(ie_n fﬁgllounlz'lgteY
99% M H +54441g 442. Ommol ), pot assi um car bonate (15ngy, Q.
'H NMR B, (CBEDLL 4O 0RRE): ,0. @1ndsH$ttham8 1 aaf@m )myxass heabgdssuate 4H, m),

18%“19"% 5@5 180 Ledn %%%B@gﬁ‘ m?q?@@ OSPZCH“HH} 2.84-2.94
ot ,sw 5 %?:f“fﬁa A1-535505% e it do). 7.00 (1H, o),

8.0gi(tH d)r&l‘rét(ﬂ‘&nﬁ cont ai ning 0. 2M anmoni a) to g| ve the
title conpound, 150ng. Description 96. trans

oY fdoPPYrh Wh’-%ﬁléﬁl%}’d rb bfhb%)%%iowe%ﬁ'-‘h Niperidiny1}-1,2-

benzenediamine (D100)
o///

O

.
RO
NH, (D100)

A stirred solution of N-(5-bromo-2-nitrophenyl)-1-[trans-4-(propyloxy)cyclohexyl]-4-
piperidinamine (D99, 620mg, 1.41mmol) in ethanol (100ml) at room temperature under
argon was treated with Raney Nickel (80mg) and dropwise addition of hydrazine hydrate

96



10

15

20

25

30

QA m xture of trans

1-[4- (cycl obutyl oxy) - cycl ohexyl ] - 4- pi peri done (D95,
waz®ngo7sex dnmol ), 2M ammoni a i n et hanol (1Ol PCT/EP2007/052638

20mol ), and 10% pal | adi um on carbon paste (20ng) was

hydr ogenat ed at 50psi room_t enper at ure_over ni ght
(1-1Rle A5 ﬁw)eﬁ‘i‘darﬁa'”g\n?ﬁdc%%ré the ghiviera weas f”"QrP‘étthQh Kieselguhr
ana trepfiltraté, cdh8ontgatedesden yrduom @7leate ¢hestitle compound as a brown oil

(574higf Bod¥kt Mwl-24 Wrophenyl ) - 1- (4-cycl obutyl oxycycl ohex

' K éé?@bﬁeﬁé)@a%%“b{%@réﬁ’g@@ Tehi H@t 404654, ™). 1.85-1.98
(2H, M)s/0)1:2- %m)oﬁyfzﬁe?c‘fﬂ/ |, and.0pr3dds (5H, m), 3.40

(2HL 1), 8:57qy| b W.6d-6X8 ) 21¢ya). ohexyl ] 4 pl per| di nam ne
(D96, 130ng, O mmol) was heated at 800C overni ght.

Degergptiat t P ke BrERrenir-teBheeu e ed P iapifidtiexyn 4

pipgridinamived® ) aphed (5g silica, 0 to 5% nethanol in
di chl oronet hane contai ning 0. 2M ammoni a) to give the
title conpound (60ny). Descriptio 8. trans
5-Met hyl - L/ -[1-(4-cycl obutyl oxycycl ohexyl) - 4-pi peridin
yl]-1,2- benzenedi am ne (D98) stirred suspension of
trans
L/ - (5-met hyl - 2-ni t rophenyl) 4-cycl | butyl oxycycl ohex
yl)-4- piperidinam ne (D97, 60Ong, 0.16mmmol) in ethano
(5m) at 500C was treated pwiNh Raney nickel ( 1 .0ni
of 10% aqueous suspension) fo}lowed by dropw se
addi tion of hydrazi ne hydr (0.08m ). The m xture
was heated at the s rature for 1h, then
filtered through Kies hr and the filtrate
evapor ated and re-evapgra fromtol uene then diethyl
ether to afford the t|tIe cénmpound, BUWWJ) Description
99. L/-(5-Bronp-2-nitrophenyl)-1

A s¢ B% grgfl\ld(&(b%rﬂg-\él rﬁt)r(y%@ﬁ%qgﬁ’%rﬁl pefoaﬁ&»ﬁf% c%'h@%ﬂ]] J‘?lperldlnamlne
(D%{,’ g, 47 ér@mqmaﬁddwaptn_wpylp%ﬁg anl 0. 89mmol) in toluene 10ml) at room
tenfperaiphel orgercargbo tveasy trpatad p@/lﬁemp@enﬂmmhme (51mg, 0.19mmol) and
bis@idureyiRieRE REbEAe pEMERHiUMA@S (aBmgl 03I andheated at 120°C overnight.
Th H”Sﬁt dMso%ﬁWgH & CS&OW flﬁ%repQQrghéﬁﬁ%ggﬁhw &hd"&hcentrated under
vacuum The residue Was dlssolved in dlchloromethane and washed with 10% aqu.
ammounium hydroxide solution, then dried (Na,SO4) and concentrated under vacuum.
The residue was dissolved in dichloromethane and eluted through an SCX cartridge, then
collected by elution with 2M NH3/MeOH and concentrated. @ The residue was
chromatographed on a 25+M Biotage KP-NH™-silica column using 5-30% solvent to
afford the title compound as a yellow solid (240mg, 80%). MH+ = 388.

'H NMR & (CDCls, 400MHz): 0.91 (3H, t), 1.20-1.38 (4H, m), 1.52-1.72 (assume 4H, m),
1.88-1.97 (2H, m), 2.03-2.16 (4H, m), 2.29-2.39 (1H, m), 2.39-2.50 (2H, m), 2.82-2.92
(2H, m), 3.10-3.21 (1H, m), 3.39 (2H, t), 3.52-3.63 (1H, t), 5.46 (1H, d), 5.87 (1H, d), 6.66
(1H, dd), 6.71-6.76 (2H, m), 8.15 (1H, d), 8.22 (1H, d).

Description 102. 4-Ethyl-N?-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,2-
benzenediamine (D102)
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(0.8m , 3equival ents) then heated at 900C for 5hrs
under argon. The m xture was washed with water and

W@ 2007/108865C0Os sol ution then extracted with PCT/EP2007/052638
di chl oronmet hane. The extract was dried (Na2SO4) and
concentrated under vacuum The residue was | oaded on
an SCX cartridge and eluted fi rs%/quth di chl or onet hane
and then with 2M NH3/ MeOH to r
was concentrated under vacuum
conmpound (610nmg, 99% . M+ , 442. 1H NWR d
(CDCl 3, 400MHz): 0.91 (3H, t)y+'1.18-1 .40 (4H, m,
1.51-1 .72 (assunme 4H, m), 13{85-1 .97 (2H m
2.02-2.18 (4H, m, 2.29-2./39 1H m, 2.39-2.50 (2H,

ve the product, which
{o afford the title

n, 2.84-2.94 (2H, n), 3. 720 ( 1H m, 3. 40 (2H,
t), 3.41-3.55 ( 1H_m 3 ( 1H, dd), 7.00 ( 1H d),
8.03 ( 1H d), 8.1 N Descri ption 100.

4- Brono- L/ 2-{1

- [ frans-4- (propyl oxy) cycl étexyl ] - 4- pipeph di nyl } -1, 2-

benzenedi am ne (D100) A stirred sol ution of

L/ - (5- brono- 2 nitrophenyl)-1-[frans-4-(propyl oxy)cyclo
A hexyjura- pidher i d-tPapihery-2moeOPheRing; [”1”34‘1fﬁfBW'O)?WPydOheXW] -4-
pipetidiaaroine (ROOI240atg, OGO Mt grer amomoeiuunibenaiar(§8217mgs6.1mmol) in
melH=881 E3mM Bs BaR&Y alN&ie ltenﬁ%?gﬂ}e ﬁﬁ@erdé'r?&’{v‘fo‘-‘r% AR tHhem treated

.0 r
witf 0 E6R211 36 nY §eRiSihardys g SRR Tomhearilg pikugsyRs fitered
thraygbsiSiesplavhraand eansentrated 4o eerexec salvenit ekheursaiske wasudisolved in
dichlordnesivand, hasiéd wigh znrmmmdolasora deed®\Wa,Sd,) 4rad/dsmgentrated under

va tﬁe fitieldom e Gt ( 380:41 OiMoz) MG+ 2Gs60.
1H§E’s g5, Fitz 0.9 E‘T Db ]/H,m @;@ i 1 8517

(2Hym), 2.089 12 OB, (MH2-38)2.42 (3%-8), 25 @H, 4284244 ( ZI‘ZHTI) 2.95-3.40

(5H,)m), 6.45?2P(I,t;ﬂ.4m.6162+6,9nﬁ67% @RHd).m . Description 101
. L/-(5- Et henyl 2-ni trophenyl)-1

De%%ir ans AO% o&[‘g %ﬁ?qjﬁﬁ%‘fﬁ-ﬁﬂfox Ie11yl) 1 [Dralcr)rgrttI (dplrtr)]g;%xy)cyclohexyl]

4-pl_|¢6r(dinammﬂ1020&) trophenyl)-1-[frans-4-(propyl oxy)cyclo
hexyl ] - 4- pi peri di nam ne (D99, 340ng, O0.77mmol) and
tributylvinyltin (0.28m, O. 89rm/o/l4fi n tol uene (10m)
0

at room

N

NO, (D103)

A mixture of 4-cyclopropyl -2-fluoro-1-nitrobenzene (100mg, 0.55mmol) and 1-[trans-4-
(propyloxy)cyclohexyl]-4-piperidinamine dihydrochloride (D49, 170mg, 1 equivalent) in
dimethylformamide (10ml) was treated with diisopropylethylamine (0.28ml) then heated
and stirred under argon at 80°C overnight. The solution was washed with water then
extracted with dichloromethane. The extract was dried (Na,SO,) and concentrated under
vacuum. The residue was dissolved in dichloromethane and eluted through an SCX
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tenperature under argon was treated with
tri phenyl phosphi ne (51ng, 0.19mmol) and
whr(diisenzyl i dene) acet one) pal I adi un(0) (68ng, PCT/EP2007/052638
0. 12nmmol ) and heated at 12Q0C overni ght. The m xture
was allowed to cool, then filtered through Kiesel guhr .
carliige ¢ Sk disi ogprbehaRm ArnheT N @Y AiNgQH. The methanoli
soldiiswseds/exhcentrated hhdervaeturateleavala Wwadderdnge $diid 1 086regjuwhich was

urﬁwmh%ﬁwﬁﬁgﬁaﬁw ge 354?J|+N/f Bi@fhgetmﬁﬂl I—Fj""JsFﬁQa &&@%ﬁ@ﬁﬂﬂﬂg M 5-30%

RGP ) ikt il BieThe 25 Sp pFRldniRus TaeRa” S0 Whes = 402
'H MR 51(DG D, 4 RAFDE 0 T8 Gt 81 DA i) HOS I IKHB VB 19-1.40
(asamdle b CR R T2 (é’stwmeesm dug, 1182-18r @B BRI e 2.00-215 (4H,

2251'%%9%99%1) KPa NRE0 b HS )| £80-6@24DR, '3”90 5,2% ¥, m),. 340 (2H,

. 38R ooy o mmgég Seramnd s SO

0.91 (3H, t), 1.20-1 .38 (4H ny, 1 52- 1 72 (assune
Dedd¥iptign 104. %C&clo%?oﬁﬁlﬂz m[traﬂs@pﬁoﬁﬁoiﬁd{clﬁ’hexyl]-4 -piperidinyl}-
1253&353%-%35&%&1 , 2 39-2.50 (2H, nm), 2.82-2.92 (2H,

, 339(2Ht)352363(1H

t), 5.46 ( 1H, d) 5. 87( 1H, d), 6.66 ( 1H, dd),
6.71-6.76 (2H, m, 8.15 ( 1H, d)ﬁzz( 1H, d).
Description 102. 4-Ethyl-L/2-{®
-[frans-4- (propyl oxy) cycl ohexy{]-4-piperidinyl}-1 ,2-
benzenedi am ne (D102) A m xt @a
L/ - (5-ethenyl - 2-ni trophenyl) frans-4-(propyl oxy)cyc
| ohexyl]-4- piperidinam ne ,@101 , 240nmg, 0.61mmol)
and anmoni um fornate (382. 6. 1nmol ) i n net hanol
(25m ) was stirred at roormqtenperature under argon for
10m ns, then treafgd Wth % Pd/ C (136ng,
0. 2equi val ents) and st e f or 30m ns. The m xture

was filtered through sel guhr and concentrated to

renove sol vent. The resi due,was di ss%y@g in

di chl or onet hane, washed wth 2M NaOH sol ution, dried

(Na2SO»4) and concentrated under vacuumto | eave the
A stirtdde solotigro wh dV-65-cyclgnuemil-8-ritroptienyl il 4[irg s aye pY8Rdg cyclohexyl]-4-
pipbttinamia€ QD105 N\l d@ﬂﬂr@l it QeRdre) (201D 4t (odh térhperature under

arg E&Pas ea%%d %%#E{a%y l\iﬁ_ﬁ mgg%gé%%p@% @&F fi)’oﬁ% &f |ne hydrate

rQIH6 7 m@) and glagﬁal(l%for rs. o Tlags Mixturs V(aﬁ_fllte[rﬁd thgough Kieselguhr
anc( e, fllirate cﬁntzbmr@teﬁllur(dzr—h/aotme . 188ve thiHfle dpmpound as a green/yellow
oil (70mg, 70%). MH+ = 372.

Description 105. 1-[cis-4-(Ethyloxy)-1-methylcyclohexyl]-N-(5-methyl-2-nitrophenyl)-
4-piperidinamine (D105)
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Description 103. L/-(5-Cyclopropyl-2-nitrophenyl)-1
-[frans-4-(propyl oxy)cycl ohexyl]- 4-piperidi nam ne

W@ DO3Y7565 m xt ure of 4-cycl opropyl -2-fl uoro- IPCT/EP2007/052638
-ni trobenzene (100ny, 0.55mmol) and 1-[frans-4-
(propyl oxy) cycl ohexyl | - 4- pi peri di pam ne
di hydrochl ori de (D49, 170ng, 1 ggﬁivalent) in
di met hyl f ormam de (10m ) was tyeated with
di i sopropyl et hyl am ne (0. 28
under argon at 8Q0C overnig
with water then extracted w iy di chl oronmet hane. The
extract was dried (Na2SO4) d” concentrated under
vacuum The residue was di/ssojved in dichl oronethane
and el uted through an SCXc ridge, firstly wth
di chl or onet hane and_t hen |§h 2M NH3/ MeOH. The
met hanol i ¢ sol uti on Vg oncentrated under vacuumto
| eave a dark orange sqlid (140ng), which was purified
by chromat ography on a 40+M2Bi ot ageD#ByNH(t m -sil i ca
colum eluting with 5-30% Et OAc/ hexane to afford the

A shivy Sl R ST o clorg-f A g (562, 140mo,

0.58moml ) ig dimethylformemide (Smj_) at roQrp terpperaturg gnder a4gon was tiagted with

diisépktopfiethylanfide 1 (04248 S somemétdl) nhnd 1.38#Roto- 49ﬁrc(taasmme (124mg,

0.8 A cma\q‘_vd2 g afL 0%34*35 rs 2'Fh]e8 L?fg v& 1(% E}; r vacuum
t

he @s%e( teq’v hé IQI %ollit’qn %{%d e>6tr omethane.
Th@ 5>5ra(ct 1was dyrieds. ()152304114 cogpenteated] YndeH, vaum and the residue
chrbgSeIgraphie@nonl @fica 4eP) C0HPEIGMY with 0-10% methanol/dichloromethane to

ol At oy e e o -

tion of
H NJV'Fté @P@l‘mﬂ»%%z)zo%ﬂ ey 29 (B Bhs!- 4L (35 Bl 189%1, 72 (BH.
m),) t9CREWe(RY )A2.00:20) (2th, nan®.28-2 40181, n)10:3§,(38, 27 @réd+2.90 (2H,
m)l3122=-t3f322r(¢|l4 hE U D-38Y (B190M gMREr aH8), Bredern Has Y eIe@s, d), 8.19
?ated with Raney Nlckel (30ng) and dropmnse addi ti on
fd hydrazine hydrate (0.2n, 6.75mol) and maintained
for 2hrs. The mixture was filtered t hrough Ki esel guhr
Des¢riptidre 106t r at eN%(Jh[:msmf(ﬁtlmbxy)denetrqm;mmhexyl]elapiperidinyl}-4-
melt 1t2 bbﬁz&@ﬁi&?ﬁiﬂ@ (p%0é) 9green/yellow oil (70ngy, 70%.
. scrlptlon 105. 1-[c/s-4-(Ethyloxy)-1
- et hyI cycl ohexyl]- L/-(5-met hyI//Z ni trophenyl) -

he sol uti on was washed

TI?
NH, (D106)

A stirred solution of 1-[cis-4-(ethyloxy)-1-methylcyclohexyl]-N-(5-methyl-2-nitrophenyl)-4-
piperidinamine (D105, 170mg, 0.45mmol) in ethanol (12ml) at room temperature under
argon was treated with Raney Nickel (~20mg) followed by hydrazine hydrate (0.15ml,
4.8mmol) and maintained for 2 hrs. The mixture was filtered through Kieselguhr to
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4- pi peridi nam ne (D105)A stirred solution of

1-[c/s-4-(ethyl oxy)-1-nethyl cycl ohexyl]-4-pi peri di nam
W@e00(@e3¢5 140ng, 0.58mmmol ) in di nethyl formanm deCT/Brdop7/052638

at room tenperature under argon was treated\Mth

di i sopropyl et hyl am ne (0.124m , 0.70mmo
remnve| GG Aandthe BFFQF%@Q{@GOH@@WM@ Y:P@HH@S‘I 1)) agf,qu Hgalitieccompound
as alpa&@éij bib(15081Igr 96%§Flakei) nvkt' 386. was concentrat ed under

H KRR gb@vlﬂﬁ 5 iocHise(3HY §ﬁ;1€tﬂs ’1’\115 o O t), 1.40-1.52 (2H,
m>sﬁ%¢§g%”<a§2 n Ty 9@2“@329?%&%“‘%&&@ 2t 775 OH

s), 8r#§-2- P %@)dﬁ@oc%ﬁ%@ﬁk BYr RpREH. 60, GH4-HEA (gl M) e (1H, d).

eluting with 0-10% net hanol / di chl oromathane to afford

Debdiforidrt | € 1891POUN 13327 A/ @hhyABk L1 mlesti Bl Slifiethyl-2-
i B R

1.90-2.00 (2H, m), 2.00-2.10 (2H, ), 2.28-2.40 (2H,

m, 2.33 (3H, s), 2.80-2.90 (2H, , 3.22-3.32 ( 1H,

, 3.47-3.57 (3H, t + m, 6.40(C 1H dd), 6.62 ( 1H,
s), 8.06 ( 1H, d), 8.19 ( 1H 4. Description 106.
L/2-{1 -[c/s-4-(Ethyloxy)-1
- met hyl cycl ohexyl | - 4- pi peri 1 }-4-
nmet hyl - 1, 2- benzenedi am ne (D106) A stirred sol ution of

1-[c/s-4- (et hyl oxy)-1-net cl ohexyl ] -

L/ - (5-met hyl -2-nitrophenyl\ -4/ piperidinam ne (D105,
170ng, 0.45mmol) in ethanol/ (12m ) at roomtenperature
under argon was tre it Raney N ckel (~20ny)

foll owed by hydrazin rate (0.15m, 4.8mmvol) and

mai ntai ned for 2 hrs. e Nf,xt ure n@ﬁ?}l | tered through

Ki esel guhr torenove catal yst and t rltrate
concentrated under vacuumto afford the title conpound

A disred sohltion gof dly[trains-4{(&5Qlory - DBRAHYEY dbhexyHH-Badidindmifi/RD58 free
bagé, 30. 8@ i dl%ygééﬁ’lﬁimlaé (5/h QR-rdom liembetdturBlunder argon

Wa% t&?tg % q_?o%r 9Ie§1 Eéz(g' g?—l %Tg‘gtﬂ}fé%SS %Iﬁg,‘ -J’j-"%ltrotoluene
(17@yng; 2. 1zryn?l ﬂnd §1)aateg #R03C dgor ¢ %g,.qs nhe rgixiyee 3va§5:opg¢ptrated under
vaquum 3ng0 t{2 Hesidle teatdd 6wl {@hl, Ne)COLH. BRitibn 1Bhd ddxtracted with

dlc%ﬁtﬁﬁétlﬁ%deoﬁ'hé%(traér \[vgé %ﬂ§d %Néi?dl)”(@ﬁ}ééﬁtﬂated under vacuum and the
reSH{m C C ° 7P ﬂ{m 410g)  eluting  with  0-10%
ufaro F er|8|na 'Fe ( %ﬁod) 9 9 °
methanol/dlchloromethane to afford the title compound as an yellow oil (180mg, 58%).
MH* 376.
"H NMR & (CDCl3, 400 MHz): 0.93 (3H, s), 1.20 (3H, t), 1.40-1.70 (8H, m), 1.80-1.90 (2H,
m), 2.02-2.12 (2H, m), 2.28-2.38 (2H, m), 2.33 (3H, s), 2.90-2,98 (2H, M), 3.34-3.42 (1H,
m), 3.45-3.58 (3H, g + m), 6.42 (1H, dd), 6.62 (1H, s), 8.05 (1H, d), 8.17 (1H, d).

Description 108. N?-{1-[trans-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-4-
methyl-1,2-benzenediamine (D108)
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A stirred solution of

1-[frans-4-(ethyl oxy)-1-net hyl cycl ohexyl]-4-pi peridina
WOorRewe/1B68 free base, 200ng, 0.83mmol) in PCT/EP2007/052638

di met hyl formam de (5 ) at room tenperature under

argon was treated with diisopropylethylamne (0.28m,

1.6mmvol) and 3-fluoro-4-nitrotol yene (170ng, 1. 1

nmol ) and heated at 8Q0C for 1§hrs The m xture was

concentrated under vacuum ang—the residue treated with

10% Na2CCB8 sol ution and ext« d wth

di chl oronet hane. The extract pyas dried (Na2SO4)

concentrated under vacuum and the residue

chr omat ogr aphed on silica/gely(10g) eluting with 0-10%
[ afford the title conpound

as an yellow oil ( 9. M+ 376. 1H NMR d
(CDClI 3, 400 MHz): O. s), 1.20 (3H, t), 1.40-1
.70 (8H, m, 1.80-1 . H rﬁ, 2.02-2.12 (2H, m,

2.28-2.38 (2H m, 2.33 (3‘\'4 2(9m8p, 98 (2H, m),

3.34-3.42 ( rr),345358(3H,q+n’),6.42(1H,
A %é')‘sa’grﬁo (?loBrPf]’Io ang 4- ethy?oxys) 11 meth%c’ycl%hélxz/l](N-ag:lt‘neg?yl 2-nitrophenyl)-

4- pmezdmrrmrfer &HE7 4180eac .- 430yl imethayold§ 2nb s xgan tempsirplgre under
argofliwed jredted Wﬁtthlaﬁéy Riidrenz20ad) dsioned( B $jraziae inydede (0.15ml,
4, SE‘%M LAG rﬁél tjrf%PSZ rs( ethyl rﬂ?&YLPre ]Wégehllfﬁfla&xm @T Lderguhr to

er nam
rer&%nﬁta PR 7 Il A RANEop D3PS SAebiong, ot e, fogmpound
as andeyrpaig gejlnvwmls(w@reats’e?d’omldh deé%ﬁ Ni ckel ( ~20ny)

"H f\edr aved oy 4bondAag ioree Bydeptieod GHL B 384 8nMBH, )m)ancdsz 1.72 (2H,
m)”?bé‘qaﬁd“(%@ fr@r 2%7'"@% bmgl {E‘éﬁgzﬁaﬁw)l‘;tkh%ﬁd L BIRUG br q),

Ki'esel renD e’ cat
308G HTh B edt A fia Bl Hh . GH4P D178 (e P Oelnid Ay
as a very pale yellow oil (160rrg, 97%i el d). Mt 346.

Dedétiphidn 109 Q@é}lt:%ns‘ioﬂbfhhéthXQt% gﬂmeﬂ\yl-ﬂ-(p?'gp{ll%&lg)cw:lohexyl]-

4-p %?d'ﬁlf'}é%b%’gg‘(ez@"gf 2.22-2. g"z ?)ZH, 1h;3,0_%. 240(3H,

s), 2.96 (2H, br d), 3. 00-3.30 (4H, m, 3.33-3.38 (
1H, m), 3.48 (2H, q), 6722-6.50 (2H, M), 6.62 ( 1H,
d). Description 109. cks/trans 1, 1-D nethyl et hyl
{1-[1-nmet hyl -4-(prop y) cycl ohexyl | -

4- pi peri di nyl } car bane D109)

K (D109)

A three-necked flask was equipped with a Dean-Stark trap and an argon-connected
condenser. The flask was charged with 1,1-dimethylethyl 4-piperidinylcarbamate (1.1 eq.,
7 mmol, 1.4 g), 4-(propyloxy)cyclohexanone (D19, 1 eq., 6.4 mmol, 1 g), 1,2,3-triazole
(1.2 eq., 7.7 mmol, 0.53 g) and 50 ml of dry toluene. The mixture was refluxed at 130°C
for 6 hours under argon then cooled to room temperature and added to a solution of
methylmagnesium bromide (3M in Et,0) (4 eq., 25.6 mmol, 8.5 ml) at < 25°C over 20
minutes. Precipitation of a solid was observed: 50 ml extra of tetrahydrofuran were added
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A three-necked flask was equi pped with a Dean-Stark

trap and an argon-connected condenser. The flask was
webargedesv t h 1, 1- di net hyl et hyl 4-pi peri di nyl cCBCTEPRDB052638

(1. l1eqg., 7 mol, 1.4 g),

(propyl oxy) cycl ohexanone (D19 eq.

antb)he tgm@e@lqrplvgfdw@rqusw kept @b10°C7by73rM§§|batrg 'gige gyxtlarﬁdNas stirred
at Bonmiengferatone d\a@rnighte. THé enixturet wae theascaoldd ox@@ ard it was slowly
quér%@@ﬁﬂ‘ﬁ%rﬁaﬂ@éﬁu% éé‘ﬂﬂ'ﬁfedaédﬂﬂﬂnt&%ﬁ@ﬂhﬁldcﬁl&ldeomﬁb mixture was

ture d to .a solution t n
sub&eg‘ﬁ? q?lt]o Ef%f na%r%tare d& e% V\p}ngétd% quérﬁa %g? hases were
sepEsgied ové\e FQerln phase Wepdbe GP‘V%\Qt?Q)NV'thEtQA@o(IzP(H tb@@rganlcs were
corobised, wiidd dver sbdienxitguiphate, tfikerned pndrtbé yolantwes < evdpdegtamto afford

theté}ﬁ %F%%E?‘fh‘éf ﬁlaﬁ%bééﬁ%ﬁﬁ*‘ghﬁﬂé@ew sfita é@&r@%a%@ré&? (MeOH-
NHa DM 6 Tor e g Gt BE ol ok T 68 B &) Bh i 355

was sl owy quenched with an aqueous saturated sol ution
DeSErigtiorD M 10 ef3Vedn sl e1-[ TTetHyIt(pF o yixy ) Syd16 RER 1814 piperidinamine
dlh?EP&@mm& B0 tenperature, diluted with Et QAc and

ses were separated. The aqueous phase was
t he extracted Wi th Etw the organics were
conbi ned, dried over s sul phate, filtered and the
sol vent was evaporated to afford the crude product
t hat was subsequent| yi fied by silica gel
chromat ogr aphy (MeOHNN3- ‘DCM to afford of the title
conpound as a yellow oi I>dH). 66 g, 30%. M+ + H = 355.
Description 110. cis/ S
1-[ 1- Met hyl - 4- (propyl pxy)|cycl ohexyl ] - 4- pi peri di nam ne
di hydrochl ori de (D110)>¢i s/ #%dns 1, 1-di net hyl et hyl
{1-[1- et hyl - 4- (propyl )cyclohexyl -4-piperidinyl}ca
rbamate (D109, 0.66g, 1.8 mmol) (d40ki ssol ved in Et20
(10 M) and HCl (5 mM of a 4Msolution in 1,4-di oxane)

cist@ps afldegnathy IE m ﬁ-?frprﬁert -|4r (Bropyid )H?/dFSHé’S(?I] W%e?’lﬁinﬂ/!}@é?bamate

D%@%ﬁa&?"@ %%%fdéﬁsgae i EFPo@a FafeH{EE piha gy soution i

1,4¢diep@n )W%laﬁiﬁe%g dPere c tampeialieg- fBﬁ‘e tAtUfR xvas t gigedvpt room
temiperhtere2fob 6 Hoeser iThe isolvedt iad sulsdeguanmtty évaposated to afford the crude
pro'dﬁct( §4d\/ﬁ1"gb‘%h|c% v»‘ystoﬁr%l%ﬂﬁ&%d)forﬂth[a%ei&?été‘b"m*4+ H = 255,
(propyl oxXy) cycl ohexyl |- 4-pi peridinamne (cis = D11 la

trans = D111b)cis/trans
Degcriptiaret hiA1- 4- ¢isr o@pdox Wiansc| dhéliethyd-2mitrephemyl kil enethyl-4-
(prepyivsly ey blobek wp-4(dideridinarhired(cis #4113, trdns3= DNP1P) was

di ssolved in dinethylformam de (4 nm) and Huni gh base

(3

Q N
NH
\O:NH
NO
2 NO,
D111a D111b
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30

eq., 0.68 m) followed by

2-fluoro-4-nethyl-1-nitrobenzene ( 1 eq., 200 ng) were
wW@eedozss room t enperat ure and t he m xt ure wasPGI/EP208T052638

at 1000C overni ght. The crude m xture was then cool ed

to roomtenperature and poured onto water/brine. The

aqueous solution was extracted with Et OAc (3x) and
cistragari-[d snedyled- ajrmmﬂm)dyvlehtyxw]dshpelndmamlnwaildercéchﬂ@rldancﬂ)1 10, 1

bﬁh@%ﬂ ]1)@ mrrTchﬁ‘wQé ﬂ%@bl@éd Yﬁﬁﬂlﬁle@%frﬁlﬁrﬁldeq&'nﬂ aﬁé!*?-funlgh base (3
N?%?HW hlowieB ice- BaracRo PRt A et TER" B0 o) Bere added at

rooghi%w@tgfearﬁm Heonisore d‘@ﬁtﬁ*'ﬁ@@@ttwoﬁ evernighe tTie crude mixture
was éshr @bledt tb trbem tanpearatute asdpeured ohitd wateBEriney )Tharsdueous solution
wa$ EkifSed $ith BlDAC ) é’nd‘brgar?ﬁggweﬁé ﬁtérﬁﬁﬁ@lﬂ/ vidghed hh water (1x) and

brll’tﬁ,}_@lg/g) ‘Fhéor@?gicf g\g:e P)Ii]egégle?ﬁ&‘er r@% é@%gé gﬁﬁ% solvent was

evapopaigd (s Efforg) the2crng p(@cht that V\@S3[p)(ylfI@Q myum@mamtfemhy and SCX

carﬂlﬂ@h)to y%l@@ﬂa (debpﬁatbrtﬂﬁdéompﬁauﬁéﬁsc(mérbt C%s, lmomg) and trans 49
gﬁ@ , 6.932 ( 1H, s), 7.954 1Hd 8. 023

oLt S b B S0 U

14(7&H6den) 179932idzm) P92 2218386), (55294 (BH, ), 729&21(@11 @) 3.300 (2H
uncParhaa?er(pelakb 3@59 3H3§5rc(aab'| e H, B®rawt) £6.50£ 88, .d),3B.652(1H, s),

- oka H 5 1H, d), 6936 1H s), 7.957
trar(szusgmeh&pgﬂ,pét Hyixﬁgr{w\agq ?(iOf&l )rpegz}%,[ekh m), 1.107 (2H, t), 1.499
(8H; pm)o 366X g I @96>(9H] d}¥ 2(88pebHdMMY2. Fh{ 2 d),01.12) (14,)m), 3.315
2I-|—(mc(e5‘tﬁé9§vahé|rpga | 8168R M Yh)ordad)Cé. soéhatd)%d% 996 (1M4,00)Y7.957 (1H,

d), @@4@ h};exyl ] “pi peri di nam ne (D1 ny,
was dissolved into EtOH (5 m) and Raney-N

(0.2 m of a 50% aqueous suspensi on) was added at room
Desanigtiorat ur e. Thd12i xt ure wa@R-Amies- rhethﬁﬁh@ngl)l{d-[cis-1-methyl-4-

(prBiéﬁbﬁﬂcS}@lohléQ\ylﬂhep 6&%.ﬁ9luramﬁwe4(61 0.046 nl) was

dr opw se |on was stirred at
GCDC for 4 hours The m xtgyre was cooled to room

“CH

\@iNH
NH, (D112)

N-(5-Methyl-2-nitrophenyl)-1-[cis-1-methyl-4-(propyloxy)cyclohexyl]-4-piperidinamine
(D111a, 57 mg, 0.147mmol) was dissolved into EtOH (5 ml) and Raney-Ni (0.2 ml of a
50% aqueous suspension) was added at room temperature. The mixture was heated to
60°C and hydrazine hydrate (10 eq., 1.47 mmol, 0.046 ml) was added dropwise at 60°C.
The reaction was stirred at 60°C for 4 hours. The mixture was cooled to room
temperature and it was filtered through celite. The solvent was subsequently evaporated
to afford the title compound (53 mg, complete conversion). M* + H = 360.

'"HNMR & (DMSO, 400 MHz): 0.861 (6H, m), 1.413 (10H, m), 1.723 (2H, dd), 1.939 (2H,
d), 2.100 (3H, s), 2.151 (2H, t), 2.881 (2H, d), 3.177 (1H, s broad), 3.306 (nH under the
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tenperature and it was filtered through celite. The
sol vent was subsequently evaporated to afford the
W paozaosedpound (53 ng, conpl ete conversion). RET/EPI07H052638
360 1HNI\/R d (DI\/SO 400 MHz): 0 861 (6H, n) 1 413
3 (2H_dd), 1.93 17‘) 1(
wagey per)lgp4§ﬂ.H Q))42§3g33|-_[ S{Qmad}jﬁ 17§ A7 d), 612;@3 §TH,'s), 6.413 (1H
d).broad), 3.306 (nH under thewater peak), 4 043 ( 1H,
4.253 ( 1H, s broad), 6.178 ( 1H, d), 6.263, ( 1H,

d),
De %ﬁ;ﬁ?ﬂ #13 (rré{_lﬁ)’?‘pher?elsg:rk_ tl in Jsl'Tewtl%hﬁny»H -[trans-1-methyl-4-
(PFPBY'GRSWCURBQPQWW'dfFER‘i/I'é/mM i‘mﬂ@r Pd"ﬁ)yl }am ne (D113)
L/ - (5-Met hyl -2-nitrophenyl)-1-[frans-1-nmnethyl-4-(propy
| oxy) cycl ohexyl ] - 4- pi peri dionani/ne (D1 11b, 49ngy, 0.126
mmol ) was di ssolved into Et:OH (5 m) and Raney-N (0.2
m of a 50% aqueous suspe n) was added at room
tenperature. The m xture @heat ed to 600C and
hydrazi ne hydrate (10 eq., 26mol , 0.039m ) was
added dropwi se at 600C. Th Feaction was stirred at
6Q0C for 4 hours. The m xfuré was cooled to room
tenperature and it was fi ed through celite. The
sol vent was subsequently evaporated to afford the
title conpound (45 oy teapllete conversion). Mr + H =
360. 1HNMR d ( DVBO, 1@ ): 0.841 (6H, m, 1.086
(2H, t), 1.335 (2H, q) 1.481 (6H 1.871 (2H d),
1.942 (2H, d), 2.121 (5H m), é@ﬂ:‘)H 186
(2H, m broad), 3.326 (2H under vvater peak) 4 074 (
N-(2Hlettyl;2-ditr@38n{/1)-1 Hirags-thmaediol)l-4- @rabyloxy )ciethhekyl]-4eni@gBlinamine
D111Hb &@m 60 43@ n(m&ﬁwag)duss@ﬁx%enhtetlzt@'m bBLehi) SHaSREWNI (0.2 mi of a
u ﬁ s(ter {:ut% gdn% ml/o l%n er%’%e Th ixture was heated to
@&qsg&aﬁé)@g?% £399hat PR RPN s ;
3uphypgriagnnEares(19a,, Ueemprl 039 mirves addad) drapwige@t 60°C.
Thavasaet@ded/aﬁbsﬂrryebl at B0WEnforl @mhook. 2.Th8 mixtivexaae, cooled to room
lle) andpﬁft W%\% fllEdNhARER cBlite OPfe sbileaPasCaps88udmy elSporated

ol B Tl PP 48 SOTTPISIS PR M 78Ry  at o
Hne o (BVEQ) i §41t 3Hu a1 (CE6rRH, s 385 e, DA 487 (6H, m),
1.81h (2, ¢)7098TEHdped. inzm@sk( n) 220855 V&S, cA.Biess e ni boad), 3.326 (2H

ée?'v&é‘térg% \Q’f‘%rog?'g ng‘? n)pﬁ%%ﬁﬁm Ié?rdaﬁ?'@.%ﬁ%ﬁf a8}, & B8 (1H, s), 6.412

er at

Description 114. cis-Ethyl 1-ethyl-4-(tert-butyldimethylsilyloxy)-
cyclohexanecarboxylate (D114)

To a solution of diisopropylamine (5.7ml, 40mmol) in THF (150ml) at 0°C was added n-

butyllithium (16ml of 2.5M in hexane, 40mmol). After 10min more at 0°C, it was cooled to

-70°C and ethyl 4-(tert-butyldimethylsilyloxy)cyclohexanecarboxylate (D50, 8.6g) in
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was partitioned between agueous ammoni um chl oride /

ethyl acetate and the organic |ayer dried, evaporated,
waow7porsss i ed by chromat ography (503 silica, OPCDERDNG/052638

ethyl acetate in hexane) to give the title conpound,

6. 2g. Description 115. c/s-Ethyl .
tetfﬁhtfﬂﬁfymfh@@%&\y%?e@%x%fﬁ%c%‘r@0%9‘1%%%%@'1%57-%(“%%3@0@&1 and
theofoludibg -veshgilowed to warm to room temperature. After 2h at room temperature it

was ‘pRtBhed bettedAUhdcdLERIMMOSLMYERNHe C¥thyPhStaRESR BRX organic

l'at.e, (DL 14 .2 20 nd t.etraputyl anmoni gm 0
iy S5 @rapaisied o pATER bY A GoaPhn OE TR lpg 10% ethyi
acefpten bexang) to1gye He title 6aMpewisfa%ur e, then partiti oned
bet ween aqueous citric acid / diethyl ether and the
Y&E- {
oo AR ok Kb L AMERL S BRI SR s
hexane) to give the ti tlogg| compound, 4.Qg. Description

116. frans-Et hyl

1-ethyl -4-(chl oroaceto \

To a m xture of c/s-et

1- et hyl - 4- hydr oxycycl ohgganecar boxyl ate (D1 15, 4. Qg,

20mmol ), triphenyl phosphpn \(/6 5g, 25mmol),

chl oroacetic acid (2.4g,025mvol),payw] THF (100 ) at

00C was added dii sopropyl azodi carboxylate (5.0m,

25mol ) dropwi se. After a further 76h at room
A migiype pheigretvt hethybi tiardrtyldimethigilont Jeayclghexanesarbpydate (D114,
6.28y2@Hhmenahe degatbity 6SEDngin figstide k05 PofSOWiretethy dasiant 25mmol)

Wa. %tingd(?d?te’l)Sht %t 1@B%fetre %[ 'rrﬁl ﬁeﬁoﬁmﬁtmgd b%tv%bn aqueous citric acid /

, criptiaon . S- El. -
diefhy ?WB@H@ dhe7eantic ek Sredas weRiAtet endmuriiey Avneivptpipgraphy
(20gfsilica ahto- H17h gthyl acetate in hexane) to give the title compound, 4.0g.

1- et hyl -4-(chl or oacet oxy) - cycl ohexanecar boxyl ate (D1

oeddpi¥e, IRy AR ERLRORI. Enkchoctibonyt

(DY mperature then partitioned aqueous anmoni um chl ori de
/| ethyl acetate and the organic |ayer dried,
evaporated, and purified By chromatography (2Qg
silica, 0 to 50%ethyl a @ in hexane) to give the
title conpound, 1.5g. DEscri ption 118. frans- Ethyl
l-ethyl-4-(tert-butyl di hyl si | yl oxy) -
cycl ohexanecar boxyl at 18) A m xture of
frans-ethyl i-ethyWhydgoxycycl ohexanecar boxyl ate (D1
17, 1.5g, 7.5mmwl), —

ycl ohexanecar boxyl ate (D116)

0 (D116)

To a mixture of cis-ethyl 1-ethyl-4-hydroxycyclohexanecarboxylate (D115, 4.0g, 20mmaol),
triphenylphosphine (6.5g, 25mmol), chloroacetic acid (2.4g, 25mmol), and THF (100ml) at
0°C was added diisopropyl azodicarboxylate (5.0ml, 25mmol) dropwise. After a further
76h at room temperature the solution was evaporated and purified by chromatography
(509 silica, 10 to 50% ethyl acetate in hexane) to give the title compound, 3.0g.

Description 117. trans-Ethyl 1-ethyl-4-hydroxycyclohexanecarboxylate (D117)

106



10

15

20

25

tert-butyldinethylsilyl chloride ( 1 .2g, d.Omol),
i mdazole ( 1.1g, 16.0mmol ), and di net hyl f ormam de
W@ 1@m1)756ms stirred overni ght at room t enper at BCEHEPIOTI052638
partitioned water / ethyl acetate and the organic
| ayer dried, evaporated,and purified by
chromat ography (20g siliica, 0 to 10% ethyl acetate in
hexane) to give the ti compound, 1.8g. Description
119. frans-Ethyl i-ethyM propoxycycl ohexanecar boxyl at e
(D119) To a m xture of P{ans-ethyl
1-ethyl -4-(tert-butyldirm@tt8d si | yl oxy) - cycl ohexanecar b
oxylate (D1 18, 1.8g, 6.0mml), tm{ghhylsilane (
1.3m, d.Omol), bisnuth tribrom de 20 3g, O dwnol),
and acetonltrlle (25m ) at OOC was added propana
A mixtued of ipnsriieyl) 1-ethyied fﬁW&ra@‘@tWHE‘%‘QW@@e@mﬁxﬁlaﬁ (D116, 3.0g,
12mooh anemadassiwm eatboeatepdr7gi ti2omed) iaquetbarsol $8ahhijimas stirred 1h at
rootPr\ feth Q@Feetr{enedéf'ﬂ‘tlonég%ﬁ@&&saﬁ'rqrrbh%rrpﬁl‘i@m&/ k8YPhcetate and the

d;%? evaporated, givin a o
oreghtc eyt . 2gie Be; ot flfhst RE chipratog BTy 1228’ 0 to s0%
ethyl acgiein &, hexane), tO[Qé@dh? pie egmmand, 1.5¢.

frans-i - Et hyl - 4- propoxycycl ohexanecar boxylic acid

ot RS SR R 7,

Om), THF (50m ) and 12.5M
aqueous SOdI um hydroxi de (4.0m, 50mml) was stirred
overni ght at 500C then conce rat ed under vacuo and
partitioned water/ et hyI The aqueous | ayer was
acidified and extract ed th d| et hyl ether which was
dri ed and evaporat ed, hng the title conpound,
450ng. Description 121
frans-i - Ethyl - 4- pr opoxyg
A m xture of frans-1 —

- et hyW pr opoxycycl ohexan carnykP cid (D120, 450ny,
2. 1mmol ), di phenyl phosphoryl azi (83 1. 8mmol ),
triethylamne (0.27m, 0.2mmol), and toI uene (10m)

A riaisird ebitrars-¢tbyl 136thyIrg- aydrm&@ﬂpheMaeacarb@{ywe (MaBhdcbg, 7.5mmol),

tertptdinRtBisilyanghiddide fneg by ombiopratragaamy (1140 16. Ommol) and

dmfetrwlfgﬁ‘na dgo gg}o 2\&%@@ irr8& eot\/g n?gHt rbthr%ér%n@mpe?atgrl %eﬁﬂ Eartltloned
water / ethyl acetate and the organic layer dried, evaporated, and purified by
chromatography (20g silica, 0 to 10% ethyl acetate in hexane) to give the title compound,
1.8g.

cl ohexyl i socyanate (D121) )

Description 119. trans-Ethyl 1-ethyl-4-propoxycyclohexanecarboxylate (D119)

(D119)

To a mixture of trans-ethyl 1-ethyl-4-(tert-butyldimethylsilyloxy)-cyclohexanecarboxylate
(D118, 1.8g, 6.0mmol), triethylsilane (1.3ml, 8.0mmol), bismuth tribromide (0.3g,
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Description 122.

frans-1- Et hyl - 4- pr opoxycycl ohexyl am ne (D122) A m xture
wW@Roonersss i - et hyl - 4- propoxycycl ohexyl i socyanak@l/EEXDRA052638

, 240nmg, 1.1mol), THF (4m ) and 5M aqueous

hydr ochl or i rred at

was r oo
Wﬁibramduﬁ%et%wez&éﬁn%@t &Pl W?%@d59d |R5?P3é‘i‘blﬁ%ﬁ@'é 8. Ommol) The
mixtimeowas osfiregohB0ongi rej BOK rtemperatwe gihee pdrétidriet] equeous sodium

blcg&ﬂﬁ&ewdethﬁoé&tatg)%ﬁerth@tdrg?_jlé‘hlclﬁer dried and evaporated giving the title

Tﬁ@) & &? t]ug %@ tert-buty Isolylet é,(tln;l sﬁofan%eﬁ 7gone

frans-i-et hyM propoxycycl ohexyl am ne (D122, 90ng, O
Destriptjon 1202t fryrs-1-Ethytet-pytpoky oyaehoeaniedarioglic aciddbD120)
(D44, 210ng, O dmmol), potassium carbonate (10ng, O O
mol ), water (2m ), and ethanol (4m ) was heated for
1h at 800C, then cool ed, Fij%?iti oned water /
di chl or onet hane, and purif+ed by chromatography (1Qg
silica, 0 to 10% net hanol: i n di chl or onet hane
contai ni ng 0. 2M ammmoni a give the title conpound,
30mg. Description 124.
frans-1-[4-(Propoxy)-1-et
ne (D124)A mixture of +ra

-[4- (propoxy)-1-ethyl cycl hexyl %ref%ogl peridone (D123,
30mg, O U mmol), 2Mamonia in nol (20m ,
40mol ), and 10% pal | adi um on car bon paste (30ng) was

A rhiyidire geinenseetht1-80psi-prapoxysyeiphexapecarbonytate (@1 19, ghtg, 5.5mmol),
metH2@8l G0hl)eTad (80t aMaporsMt 86lidods gbdiemtHiRrdxidd @.0ml, 50mmol) was

stir e%n.BQéi'ﬂ%h %?@t%qlﬁgéréa%hop é@%‘nsﬂer va(,luo taﬂd paﬁtltlone% Waglter/ethyl

acq;a,t@ Jﬁg)@ﬁpeo% 'axﬁrw@ﬁ.aﬁM&% e(xtlﬂgtgsl WAhﬂqt%ﬂ @er which was dried
ang eVaporaied, giivirgy the dite codhpoirtd, ddaihgene (30ny, 0. 20mol )
in dinmet hyI f or mam de (1rr1 ) at room tenperature under

De&r%%% nae{?:{-f%ﬁl\fyl- -propoxygycqu( hs‘f)cyana e(£)9211) m,

-[4- (propoxy) -1-et hyl cycl ohexyl ] - 4-pi peri di nam ne
(D124, 30ng, O U mmol) and teated at 80Q0C for 18h. The
cool ed reaction was diluted with ethyl acetate and
washed three tines with Water then dried, evaporated
and chr omat ogr aphed (Sgi ca, 0-5% nethanol in

S

yI cycl ohexyl ] - 4- pi peri di nam

di chl or onet hane contain 0. 2M ammoni a) to give the
title conpound (40ng). sCription 126.

frans-5- Met hyl -

L/-[1-(1-ethyl-4- propoxycyclohe&91%U4 pi peridinyl]-

A mixture of trans-1-ethyl-4-propoxycyclohexanecarboxylic acid (D120, 450mg, 2.1mmaol),
diphenylphosphoryl azide (0.4ml, 1.8mmol), triethylamine (0.27ml, 0.2mmol), and toluene
(10ml) was heated for 30min at 100°C, then cooled, washed with water, and purified by
chromatography (10g silica, 0 to 20% ethyl acetate in hexane) to give the title compound,
240mg.

Description 122. trans-1-Ethyl-4-propoxycyclohexylamine (D122)
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1, 2- benzenedi am ne (D126) A stirred suspension of
frans-L/-(5-nmethyl -2-nitrophenyl)-1-(1-ethyl-4-propoxy

W@ yBobmssy| ) - 4-pi peridi nam ne (D125, 40ng, O POTEPRLP7/052638
in ethanol (5m) at 500C was treated with Raney ni ckel
(0.5m of 10% aqueous suspension) foll owed by
hydr azi ne hydrate (0.1m, aj%)mml ). The m xture was
heated at the sane tenperafure for 1h, then filtered
through Celite and the fi?trate evapor at ed and
re-evaporated fromtol uerte.then diethyl ether to
afford the title conpou 40ngy. Descri ption 127.
3-({1

-[frans-4- (Ethyl oxy)cyt;l-o eyl ] - Qgg peri di nyl }am no) -4

- nitrobenzonitrile (D127)A sti f )sol ution of
3-fluoro-4-nitrobenzonitrile (133ng, O dOmol) in

A riikived Bl irdrr raiiyde-ptopakycyalohe R0 ot @ireed @b 121e 24Melgr 1.1mmol), THF
4@5 %‘HB ﬁﬁg%t{oﬁgmgro\éﬁlbhc gbib%ﬂﬂ[ %Mrﬁ&l?Wa@'&ir‘?gd épro%Memperature

for iy PERRUITEY Y 1T 6351058 ISORIRGIPYaBY, BRI SN dRIR 0 give the tille
cordpduyndr 8&hgori de (D12, 225ng, 0. 75mmol) and heated at
700C for 6hrs. The solution was concentrated under

DeYGAHNAR Y s TR PP kLTRSS £ pRtiane 0120

(2x1 5m ). The conbi ned extract was dried (Na2SO™4) ,

concentrated under vacuum and the residual solid

chromat ogr aphed on silica gel (5g) eluting with 0- 10%

met hanol / di chl or omet hane©t o gi ve an orange solid,

whi ch was recrystalli serom MeOH (8m ) to afford the
Q0

title conpound as an or b solid (175ng, 63% . Mt
373. 1H NMR d (CDCl 3, 48Q ): 1-18-1 .40 (4H m,
1.21 (3H, t), 1.60-1 .72X2H, m, 1.90- 1 .98 (2H, m,
2.03-2.18 (4H, m, 2. 32-%. SOE(SH m, 2. 88-2. 98 (2H,
42£
8.0

m, 3.13-3.23 ( 1H, m, 3.58 (3H, g + m, 6.84 (
1H, dd), 7.15 ( 1H, d), 1H d) 8.25 ( 1H, d).
Description 128. 4- Am no- 3- (f)l
-[frans-4- (et hyl oxy) cycl ohexyl ] - 4-

A mixRRE 'o@“tﬂa)ﬁbhﬁﬁmm)d?smewme'xﬁah@ﬂe @822A98fy! bSthmol), 1-ethyl-1-

meé‘y PX ?P%rhcgn'ﬂm 9PG) & 2ngh &M T BYBEHYY ngtg (10mg,
0. Oﬁﬁgfﬁ E)Vi‘\ﬁl’f“r‘rr @é@hz@?ﬂ &ﬂasg? (g}ﬂ)rﬂ)z?vaﬂ @q;@d f‘%‘ %@rﬁhﬁ;q ﬁrﬁhen cooled,
parditidrasaolatéBdighlerochetraine af{®pdr)fiedtbyrobeomatography (10g silica, 0 to 10%

methanol in dichloromethane containing 0.2M ammonia) to give the title compound, 30mg.

Description 124. trans-1-[4-(Propoxy)-1-ethylcyclohexyl]-4-piperidinamine (D124)

J

_5: N:
NH:  (D124)
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tenperature under argon was treated with iron powder
(220ny), then cone. HCl acid (0.2m) and naintai ned

WO 20071056% s. The m xture was concentrat ed undePCIER290T052638
and theresidue treated with NaHCOs solution (15m ) and

Et OAc (20m ), then shaken well and filtered through
A Kmedeegusr . t’?ﬂ%1ﬁ'@&@p‘%@/’éretM@Cl%‘S}(ld}%B'peﬂ‘F(Pr@d &% 30mg
0. 14Dnnmh)d 200 moendnia tire chatimorel (Gl diminolafandr th% healladitimeon carbon

pasi r&ﬂ&%@d%t%p&oit 'rgorﬁ %H@ratu%) c@erm@hk"th%ﬂ%ltered and
H,
evap@éat%%s g'ﬁﬁcﬁ g OTPOUE. 08 Gane 21, m 2. 00220

(assune 4H, m, 2.28-2.50 (assune 3H, m, 2.85-2.95
Deé&iption 1253.tRns-B-(BMetidH:2-niktropBebyl) 1 £ iHetltyl-4-Propd xy&Atdlohexyl)-4-
plp%}lduﬁmﬁﬂequ-ﬂ} d), 6.85 ( 1H d), 6.99 ( 1H dd).

Descri pt
3-({1-[frans-4- (Et hyl oxy) - 1- met hyl cycl ohexyl ] - 4- pi peri
di nyl }am no) - 4-nitrobenzonit/rile (D129) A solution of
3-fluoro-4-nit robenzonl tAI ] 1rcr)g, 0. 67muol ) and

1- [ frans- 4- (ef'fy T@
nmet hyl cycl ohexyl | pi peri di nam ne déhydr ochl ori de
(D58, 200ngy, 0.61 DNY, i n di et hyl figr nani de, (3nl )
under argon was treated with diisopropyl Qﬂﬁ? am ne

(0.3m, 1.38 mmol ) and the reaction m xture heated at
A QG o tibn 2P BifMsro- N nirobdl §SrRWBYRg! @ 20iATol) il Hﬁnétl%ﬂﬂé%brﬂ@ie (1ml)

at %&E“Ee‘?np}’&?étu{é"ﬁ]ﬁd%é’”é‘f&gﬁ r\ﬁése% %%ﬁ%‘{ﬂro@%@ﬂ ne (0.1ml,
0. 69?6‘6‘0(')hé‘ﬁde?(?’ﬂ%'tét[‘b‘borfﬁ%‘?)ﬁ%{b1'@EWVC'QE%M&AGP'PQMWTG 24, 30mg,
0.1¢ ol el Fepeterchiatt 0@ SordiBihe @he by Bt jeaatich wes dituied adte@thyl acetate

andNERhed AGEE My @l Q/vé?téﬂlﬁiﬁﬂ n&te%r 'e@bpcﬁ&e@narﬂf @Iﬁlﬁﬁlatographed (59
en _chronm

h
i X84 meiial, P B o ol Bedh Sbitiusls ove e we
corppeurg f‘%giltl e conpound (200ng, 80% as an orange
oil. M+ + H = 387 Description 130. 4-Am no-3-({1

e o A e R A PR oyt

3-({1-[frans-4-(ethyl oxy)-1-methyl cycl ohexyl]-4-piperi
di nyl } am no) - 4- nitrobenzoni/trile ( 1 10ng, 0.285mmol)
i n et hanol / Wat er (1@m oom t enper ature under
argon was t Mg er0(250rrg) fol | owed
by cone. HC (

(D126)

A stirred suspension of trans-N-(5-methyl-2-nitrophenyl)-1-(1-ethyl-4-propoxycyclohexyl)-
4-piperidinamine (D125, 40mg, 0.10mmol) in ethanol (5ml) at 50°C was treated with
Raney nickel (0.5ml of 10% aqueous suspension) followed by hydrazine hydrate (0.1ml,
2.0mmol). The mixture was heated at the same temperature for 1h, then filtered through
Celite and the filtrate evaporated and re-evaporated from toluene then diethyl ether to
afford the title compound, 40mg.

Description 127. 3-({1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}amino)-4-
nitrobenzonitrile (D127)
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reaction m xture maintained for 30mns. The
honogeneous m xture was then concentrated under

W@ 200007563 he resul tant residue treated w th age&nBB2007/052638
NaHCOs sol ution (50m ) and ethyl acetate (50m ). The
bi phasic m xture was then well shaken before
filtration through Kiesel guhr, the¢ organi c phase was
then separated, dried (MySO4) d vol atiles renoved by
evapor ation under vacuum to rd crude product
(90ng, 58% by NWR). M+ + H . Description 131.
8- (2- Propyn- 1-yl oxy) - 1, 4- di oXaspi ro[ 4. 5] decane (D131)
A stirred solution of 1, 4-
(D1, 5.Qg), propargyl brom
N- et hyl pyrrolidi none (25 t ice bath tenperature
under argon and wagctreateg portionw se with sodium
hydri de (2.6g of 60% |sperS| on), then the m xture
was allowed to warmt m.t enperature overnight. The
mxture was treated with wiPer was (ad2ad and the
m xture extracted wiwth a hexane - ethyl acetate -

A Sif salilpe & Bopceer-SEPERar il (RuES Y5aRE0 o bikpyormaice
(4rplp g tRem tavaparalare: BRjed [AE0aTRYas egiast Wil dm@ﬁpnﬂetwlamlea (0.46ml,
2.6g@hol g FalbRed Vidyt h1h@¢ﬂ%(@i3}b&dy)@6l@h@iyﬁ A PipSibdraingi digydrochloride

(D 25! ’ng Blat Ci hry_| Aé)é 3 8 ntrated
unﬁj‘zgc%l?rrj%%‘i erg& ?rgze 7&\ '-/E7N? Ng@io r|n|)3n o(ﬁ(tracted

WitUQEhlonQrochaWneJ®ﬁ5r[ﬂ)yrrbeq¢pwwedmkaﬁom errepBQ\)aé\SOO concentrated
unde® I aEl@n 0l tBe (Ssi@inRYId EhavhXdgraghed on silica gel (5g) eluting with O-

10% mgfh% @ %hrcggr%e ﬂ?qg:g\/e( ?r]r?bjr?régg sélhdglNgﬁﬂ'_Hs recréstalllsed from
r?8°°§tﬂ“l3rt %C?%POW astLOTARYR PRI P B WA 373

1H UIMRJGé@D(Mst#DQ/\MHe)’ 1atd1.df (4ot d. 24 (BH, 4 tAO-dri@n@theme!.90-1.98
2H, Znx2 038 @@n‘m N2 42980 @ nWa§88\@ SBEGHW), 3. p3-8128 (@Adm), 3.42-
3 5?@" T b LS 8 % B AR eog 5. ford

400 MHz): 200(2H n, 212(2H m, 2.3 (2H, m,
Deg&criftidn 128. 4¥)\rrﬁn6—3((214[tn@ns-&-(éiﬁy(oxﬂz)d,yc@,exﬁl]-26 (2H s).
piperidinyl}amino)benzonitrile (D128)

qxaspi r o[ 4. 5] decan- 8- ol
(4.69) in

J

O

N

NC\(>:%7
NH, (D128)

A stirred suspension of 3-({1-[frans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}amino)-4-
nitrobenzonitrile (D127, 145mg, 0.39mmol) in ethanol (8ml) and water (2ml} at room
temperature under argon was treated with iron powder (220mg), then conc. HCI acid
(0.2ml) and maintained for 1.5hrs. The mixture was concentrated under vacuum and the
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Description 133. cis/trans-1, 1- D net hyl et hyl

{1-[4-(2-propyn-1-yl oxy)cycl ohexyl ] - 4-
wWerEendwsnyl j carbamate (D133) A stirred sol utiRCI/BP2007/052638

4- (2-propyn-1-yl oxy) cycl ohexanone (D132, 1g) in

1, 2-di chl or oet hane under argon was treated with
respug trrated WW &WOﬂS@P%} (1&%&1&@%%&@[@) 1thg haken well and
filtesedli throughi Keselguyhor Ohy ditCde  (FeOgyas tiswated heirled (Na,S0O4) and
coﬁc%ﬁtr'étbu NGB ¥ddueh B Affdr@hatind e&ﬁbéﬁmpﬁ{ atg}#éé%n/ér@p s8lid (120mg,
90/?5a Jhe reaction m xture was luted wth
) di o% nmet hane t hen washed vvlth NaZCCB sol ut i
H MR &, (Gfeln HHGMitr)( Nd2d9aD 7d11dnhdn‘b?eﬁt5ﬁa(?€dmnaép 1.98 (assume
2Hy mg,UR100-2 Doe(acsumie 4pir od U2 L8V fasease (B, infi), @B5B/95 (2H, m), 3.00-

Y qf, &t a X

3.3@@3%&?2 %96’1 lPil gé%cﬁgyu#ng)eb%b‘?ﬁﬂh&)xé%é 19%)2 %gg?f)@g)s

and trans |sorrers (1 .19). M+ = 337 Description 134.
Dee¢réptiqraﬂ?,9-13{(ﬂ-—[@@n%@hwlQxy)l-bm)hxlev@hb&wl-4-mnﬂrwyl}ﬁmln°)
A-nithebarixonitiify@raon! ori de (D134) cis/trans-1

, 1-Di met hyl et hyl {1-[4- (2-pr opyn- 1-yl oxy) cycl ohexyl ] - 4-

pi peridi nyl }carbamate (D133, 1.1g) was stirred in a

sol ution of ethanol saturated with hydr ogen chl ori de

(25m ) for 2 hours. The soIvenP’Was evaporated to give

the title conpound as a white—spolid ( 1 .27g). M+ + H

= 253. Description 135. L/-{( t hyl - 2-ni trophenyl )-1

-[frans-4-(2-propyn-1 -

yl oxy) cycl ohexyl ] - 4- pi peri am ne (D135a) and

L/ - (5-nmet hyl - 2-ni trophenyl/) - 15[ c/ s- 4-

(2- propyn-1-yl oxy) cycl ohex 4- pi peri di nam ne

(D135b) (D135a) (Digbb) A sglution of

cis/trans-1-[4-(2-prqp -yl oxy) cycl ohexyl ] - 4- pi peri d
i nam ne di hydrochl ori'd D134, O. 20%)
di i sopropyl et hyl am ne (1m ) ‘and (D129)

3-fluoro-4-nitrotoluene (0.2g) in dry

A élJld’th*Bf' B HeotedzHhitrite 149 ﬁ&@‘@%rﬁ&lé%ﬁ@oﬁﬁa% 42(chonxy) 1-

wave r
me{'ﬂ%&éﬁ'@@@fyﬁ& BN P S Lorcy o T A0 0.5 Rmol)  in
rraﬂa/dforraareldeéml)tunéerr@gordwes\tvastekidatﬂledjlsomppylathﬂamme( 3ml, 1.38
mnéay drid Be@eeadiod rhiRfutd heged w3 16900 @0mins in a microwave reactor. The

resulting mixture was then concentrated under vacuum, the residue treated using
aqueous NaHCO; solution (30ml) and then extracted using ethyl acetate (2x40ml). The
combined extract was dried (MgSO,4) and concentrated under vacuum to give crude
material as an orange residue. The residue was then chromatographed on silica eluting 0-
10% methanol/dichloromethane to yield the title compound (200mg, 80%) as an orange
oil. M* +H =387

Description 130. 4-Amino-3-({1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-
piperidinyl}amino)benzonitrile (D130)
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wi th nmet hanol followed by 2M net hanol i c anmoni a. The
nmet hanol i ¢ ammoni a fracti on was evaporated to afford
W@ b®7407562 product. The above was repeated nul BCER2007/052638

times. The separate cis and trans isonmers of the title
conpound were obtai ned by repeg /e&chromat ography on a

Bi otage KP-NH(tm-silica using: hyl

acet at e/ n- hexane gradi ent. eluting isonmer (cis

i somer; D135b) was obtai ned yell ow solid. M+ =

372. 1H NVR d (CDCI 3, 400 2%, 0.94 (2H, m, 1.05-1

.25 (obs, m, 1.95-2.14 (4 nm, 1.55- 1.70 (obs, m,

2.33 (3H, t), 2.35-2.55 (4H, , 2.88 (2H, m, 3.15 (
1H m, 3.22 ( 1H m, 4.1 H m, 3.52 (2H m,
6.14 ( 1H, d), 6.6 , 8y 8.04 ( 1H, d), 8.19 ( 1H
d). Slow eluting iso trans isoner; Dl135a) was
obtained as a white : M—|+-372 1H NMR d (CDCl 3,
400 MHz): 1.2-1 .4 (4H 1,65 (20813, 1.95 (2H,
n),205218(4H ,233(3Ht)23525(4H n,

A 2ir@d §dltionmbs {14 r%smet??oxy)%-ﬁfetﬁyléﬂdlohgiyl] Apﬁbgrl&lﬂﬂammo) 4-

mt@fznz%ﬁrﬁ(b& 0 295@%18 aﬁgl/ﬁ/aﬁrz(cl rﬂ_&mg)at r§0r% t(emperature

unde[r@fmwwtr%t%yfﬁh fron pryden @9emahé%wd@ym%@r+ﬁ%| (Rydmr and the
reatii¢h beixheaediambined ( BA3E0minsolThei domofeneous mixture was then
corlebntréed :ugeéﬂa'éu%t m)?l redalfint F&p’;&??bﬁaﬁﬁmﬁﬁé ébumemeg“solutlon
(05 B SR ASEAL I8, e BRSSO Yoll shaken betore
flltrgt!ﬂmthurwhdﬁ'ewleﬁuf(rl lhﬁ QEAYE iPhasg Was 4B serpratgfedried (MgSQ,) and
volatiels earhdvedi iy acipdrationiundst vaocuech @t af@d CrudEhgodact (@0rag, 58% by

NMgSvPea) edsat 60C for 0.5hr then poured into a mxture
of dilute SOdI um hydr OXI de solution and

pegtriptal R4 S EREropViF1-HokV]- R IRk Ao SR AP E o

sul fate and the sol vent was rem)ved to give the title
conpound as a oil . M+ = 342. Description 137.
4- Met hyl -L/2-{1-[flta % n- 1-yl oxy) cycl ohexyl ]
-4- piperidinyl}-1 2-be zen% nd1d1 37) A

sol ution of

A diifred 4oluti® b1 2= dl@%a‘é}éiro[ZS;IHefcéﬁL‘SttﬁQM )5.8g), Fcﬂﬁ?%lbm?ﬁlbé” (4.6g) in
N- 'Betﬁéléﬁ%‘%%{r}?ﬂéwéﬁ‘& b}tr\l\g—gmgeétgg# YRS rdon ané1 was treated
portionwise with sodium hydrlde (2.6g of 60% oil dispersion), then the mixture was
allowed to warm to room temperature overnight. The mixture was treated with water was
added and the mixture extracted with a hexane — ethyl acetate — ether mixture. The
organic extract as washed with sodium bicarbonate, then dried (Na,SO4) and solvent
removed and the residue was chromatographed on silica gel eluted with hexane/ethyl

acetate 10-30% to give the title compound as oil (3.11g)
'HNMR & (CDCls, 400 MHz): 1.55 (2H, m), 1.7-1.9 (6H, m), 2.41 (1H, m), 3.55 (1H, m),
3.92 (4H, m), 4.17 (2H, m).

Description 132. 4-(2-Propyn-1-yloxy)cyclohexanone (D132)

O
2 (D132
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over 5 mn to a solution of tin (Il) chloride (0.8g)

in cone hydrochloric acid (8m) stirred at 60Q0C. The
worooraesesvas heated at 60C for 0.5hr then pourPRCI/EP1007/652638

m xture of dilute sodi um hydroxi de solution and

di chl or orret hane. The di chl or onet hane ,

A sepgtion edf VRTEHR@PWI Y1 i-hé- %WSH'F(P[Q@]%C?'FP sd®lgh 3.19) in
tetrabydratueara@niy hveass obatedt witta SM &G vamitl {20ng)) \amdt $teredi for 2h.  The

resﬁfﬁﬂ@%%r@%a@ AILRaASwitPwaRS)and dittracted 4dith BRBIBFINREth&: (2 x). The

Co'ﬂg\'{‘?‘é eﬁl"%f?t o¥& MERied Y W&Po%teh%j ?H%M'\‘Téﬁ%“h&?d foneentrated under
Va%’luﬁ‘etplacﬁfp%fbﬁrt'ﬁ%ﬁwna@@d(mc?}
'H RMIY b~ éD@”; Ei@o Ml-l%)Pﬁfbo BEn 1 31200, %)82(31(§H0m9 286 (1H, m) 26
2%% E@’F F d%%(g stirred suspensi‘on
h 'jrﬂ t'r H rlfluor|de(1909 84 nmol ),

sodi um car bonat e and potassium i odi de
Deggriptiony 138. 8@’%5‘ 1rﬂ'"lﬁth3é|?ﬂwlf ritdAirdepy>deyleny)gyclohexyl]-4-
pipEhidinylpcarbamatagDhat ed to 90 O0C, stirred for 15 hours

and then allowed to cool. The reaction m xture was

diluted with water (200m ) and ethyl acetate (200n).

The aqueous ph se was separ at ed and the organi c phase

was extracted vvater (2 x 200m ). The organic

phase was dri ed o vaporat ed under

reduced pressure. e resl dye was M%Aed b coI um

chr omat ogr aphy on S|I|ca eluting w

acetate/hexane ( 1 :5) to give the title conpound

A diitréd Qogﬂlor‘}%?/%)(iz-%lr nﬂsyléaeé%fc%ﬁg?arﬁ%le' @138 ng) |n Q. 24d|chloroethane

o PRt A bt R i e 140

Soqwrpertrmremﬁmrawwat EPD13HER e perdl
terdpefdtdrentdr r0-hburist Mhé | reactmnemixpurg phasn iljtadniwith} dithiprgpegthahe then
Waéﬂb%C%thoNXLﬁgg sofdhid8: pA& Othen g?r@ed“m AP RYe-beeatrbtell under

)
vacylr®), 168, e oo éﬁ@@ s yfifeg f“nﬁ@ato 0] %Mgcewtem-

hemnﬁi 9nea ietage jKH-N a@llle@@mwmw@tdu@ aonixBirg@fiross and trans

isomees ¢y MH't=e337d t hrough a pad of celite. The
filtrate was concentrated under reduced pressure to

ive the title conmpo 15.9 % yi el d W, .
Deg‘iﬂ"‘?t{?’l 2t v%%’"@ggg' '(Srfffaf’y'? J%f'ﬂ’é\g b‘ﬁ?h?m)dla??m?"#'mm'm di-
hydroghlasidey(P134kt at e/ hexane 7:8))

et
2 (D134

cis/trans-1,1-Dimethylethyl{1-[4-(2-propyn-1-yloxy)cyclohexyl]-4-piperidinyl}carbamate
(D133, 1.1g) was stirred in a solution of ethanol saturated with hydrogen chloride (25ml)
for 2 hours. The solvent was evaporated to give the title compound as a white solid
(1.27g). M" + H = 253.

Description 135. N-(5-Methyl-2-nitrophenyl)-1-[trans-4-(2-propyn-1-

yloxy)cyclohexyl]-4-piperidinamine (D135a) and N-(5-methyl-2-nitrophenyl)-1-[cis-4-
(2-propyn-1-yloxy)cyclohexyl]-4-piperidinamine (D135b)
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Descri ption 140. Ethyl

4-[ 2-oxo-6-(trifluoronethyl)-2,3-di hydro-1H benzi m daz
W@R0IA0EY - 1- pi peri di necar boxyl ate (D140). 1, BCT/EP2007/052638

"-Carbonyl diimdazole (9.9 g, 6 1 mpl) was added

portlonvvl se qver 1Q minutes to a stirred solution of

s hI 2- ayi - tdrlfluoromethyl) @
. neca ox af e (\DL3B, 12 @‘r.‘]o
ac O tmle (200m ). The reacti I Xiyire stirred at
roomte erature for 5 hours and n’}lthe sol vent was
renoved®under reduced pressure. The residue was
di [ uted w t@g5ghl oromet hane (200m ) and m&gg)act ed
with a 10% aqueous solution of citric acid (
100m ). The organi c phase was dried over MgSOH and
A esdptivrat ed undeis/traaduedd2praysurgoxycygionexylh¢-ptpetitieamine  di-
hyd}@ém&wéotoaé& @2@1 oﬂ&%raﬂ) yRate |a|aﬁ1ea(1m)cam §mjdrét4tm@étora@§e (0.2g)

in é’rix (fm%\{h& or%ueaénér RI\%“ fhe% 84 &%o0 Bffor 90 mlgt‘ftgs ¥n a microwave
reagtor4 The gavdelimyiuye 813(5t fen| eralesivia K9P - teMPerRtvpd ride Balvgnt was
evapozatad dad dhe redidonevasDbddad ontodoSCKroatthiydesi Then earfridged was eluted
with 25t FolbRRdasded hetandicl dh@eniadl thd RRthofd B¥monia fraction
wag F{‘?W%}SF g‘?@ff"rw e Fude By J"E/2PPYR YRS MHRSFIFNY el imes. The
sepRrge pels i dichd@ap bexypwst ef (M 4idle ¢anpound vgranabtaingd, by repeated

chroatged phyron(alBidtdge KMmNer-ailigoasing B ethyeacdtatem-axah & geadient.
was refluxed for 15 hours and then allowed to cool.

anol (3 nd t he reaction
Fadl el I Moate (5 1ol or B RBS wan R el e & Yo s W= 572
'H 8BIR 8dEBE Y09 MHz):t- 94 (RHarme), v0a@$ré@5\prsq nohll 6% b (AH 2m), 1.55-
1.78 (8647Im), 27B3e (§-®|t)C23®2 56i(819 0y exlgs Hvah e B.161E0Im), ard (1H, m),

S { S

. 123%%@5‘*5?% R ng‘%ﬁﬁﬁ“ Lol G

added until pH 8.5 was reached and the resulting
Slopr elglingi isemer (frags isomesd@dapyas obtainat ias@. whitessolid Mid™ nag2.
'H fillMFed apaer 40tammiml1a2 1440(49ICnQ/0T 65?2”11(11# $1.69 2141 \R), blts-2.18 (4

a

m), if, rf%’%%?5 411—| m)lzﬁ ﬁir%}é?gttz 2 88 ﬁ‘glx 2519 (2H, m),
64%%@‘%%@1%8%@@ #)60 ( 1H s), 7.34

1H, d), 7.14 ( 1H, d), 455( 1H nm, 3.40 (2H, d)

De§cr@f§ drH3et 4- M&h@ﬂl\k-@ﬂ[mm’-(ﬂprgﬁ "4 Wlo )¢ élbﬁexyﬂzﬂg g¥ridinyl}-
tion 142. 6 ¥

1 24be[n(Z§n$r%%ﬂ"ne @5:1:%16 rophenyl )am no] 1-

\@H@”“Q‘O\_/
NH, (D136)

A solution of N-(4-fluoro-5-methyl-2-nitrophenyl)-1-[cis-1-methyl-4-(propyloxy)cyclohexyl]-
4-piperidinamine (D135b, 0.18mg) in ethanol (7ml) was added over 10 min to a solution of
tin (I1) chloride ( 0.45g) in conc hydrochloric acid (5ml) stirred at 60°C. The mixture was
heated at 60°C for 0.5hr then poured into a mixture of dilute sodium hydroxide solution
and dichloromethane. The dichloromethane layer was separated, washed with brine and
dried with sodium sulfate and the solvent was removed to give the title compound as a oil
(0.2g). MH" = 342.
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pi peri di necar boxyl ate (D142) A stirred solution of
3-fluoro-4-nitrotoluene (10g, 0.064nol) in
walrevetbisbs or mami de (40m ) at room tenperat ur e RECTEP2007/052638
argon was treated with dii sopr opyl et hyI am ne (14m ,
O dOnol ) fol | owed met hy
Degcripfiatb- 1- pi pli di rf’e&'&F%Mt{&t[é*a'('s 4- (3 Peapvrb1t¥62?%w°'°hexvll-4-
pipanidinyijeh 2ibenzenediamB@O1M33) 18hrs. The m xture was
concentrat ed under vacuum and the residue treated with

10% Na2CC8 sol ution (1 ext ract ed with
di chl or onmet hae N 50NN ned extract was
washed with vvat (15 d /SO) and

concentrat ed und wacuum The reS| due ] eat ed
Wi th Et20(200n1) and allowed to stand o ght. The
crystals which had formed were filtered off, washed

A W t hsBlu8éh and def ed t ov-pd-flesre-stiethl/i-2- h@roﬁﬁémmuﬂﬂraa§-1&ﬁethyl 4-

pr yoiBhé ;9 ri e]( 1%4Q dj2 [ ’et ém was added
ovgg %?q%@@ggg tlgo%iofﬁ% g?ﬁlg g |n g%ic??l gciw ri ﬁql I) stirred at
60°C. Thedmixpure 2kas beatayl , at6508,6 fpr ])F&hrdhlgr] peéured |(1tola-| mlgyure of dilute
sodhufd 7 h{drékide dﬁolut%nlan& dithlo@meti@eCr i Td Qfithldtémethane layer was

sep]arg'teg)' \@?ng}ﬂlvﬁ ,nredéknlj(d? B?%?\%Rﬁlugwga%fgﬁd}%e S%WGHP\]V?éI'remOVGd

car suspensi

to glV‘%Lthélt'H%tCHV'P%'t‘ ¢s 2.98p5 (E8HyMH2 =r342r ophenyl ) amino] - 1-
pi peri di necar boxyl ate (D142, 16g, 0.050nol) in ethanol

De$SRAYN 1yﬁas’Eth&?ﬂ{[Q%|%tdj(tﬁﬁdér%ﬂéﬁ1ﬁl)ﬂher@ﬂhnm -

mai nt ai hydr ogen at nosphere at™ room
p'pe”ﬁpnecgf oxé(v tre1(1(b1?g)ssure for 16hrs. The m xture was

filtered through Kiesel guhr to renove the catal ystand

the filtrate concenttajed under vacuumto | eave the

title conpound as ple solid (13.5g, 93%. 1H
NVR d (CDCl 3, 400 o A.2851 552 (2H, m, 1.48 (9H,
26~ 38 8y, 2.90-3.02 (2H, m,

s), 2.04 (2H, br . 2.

3.20 (3H, br s), 3685-3.46 (dH m, H582 (2H br s),

6.46-6.50 (2H, m, 6.64 ( 1H, d). Description 144,

1, 1- D et hyl et hyl
Ethgl-4-amined- pipeBdior@atho3yldien \(8#6.0- §H92e mumol) daa®l added to a stirred
suspension of 3-chloro-4-nitrobenzotrifluoride (19.0 g, 84 mmol), sodium carbonate (8.9 g,
84 mmol) and potassium iodide (0.14 g, 0.84 mmol) in dimethylformamide (200 mL). The
mixture was heated to 90 °C, stirred for 15 hours and then allowed to cool. The reaction
mixture was diluted with water (200ml) and ethyl acetate (200ml). The aqueous phase
was separated and the organic phase was extracted with water (2 x 200ml). The organic
phase was dried over MgSQO, and evaporated under reduced pressure. The residue was
purified by column chromatography on silica, eluting with ethyl acetate/hexane (1:5) to
give the title compound (12.0 g, 40% vyield) as an orange solid. (Rx 0.4 (ethyl
acetate/hexane 1:5))

Description 139. Ethyl 4-{[2-amino-5-(trifluoromethyl)phenyllJamino}-1-
piperidinecarboxylate (D139)

N\GN O~
hig
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1-yl)-1 -piperidinecarboxylate (DL 44) A stirred
sol ution of 1,1-dinethyl et hyl
Wa@2(07/20703 no- 5- met hyl phenyl ) am no] - 1- PCT/EP2007/052638
pi peri di necar boxyl ate (13.5g, 0.044nol) in
acetonitrile (300m) at roomtenperature under argon
was treated over 10 mnutes with a solution of
A suspengiar bdathyd4-{2rdaa-64( tﬂfl@orﬂ)rrﬂethy@phéhmamnml})l pilpserldlnecarboxylate

D@%etmm r '5bem§n%§0£ﬂd) 5% parc tﬂ?‘?t @)dlnaFneth%;\gt 4@)’0 fnsan autoclave

h
10@@@"%%%%@%@ #7 leRR O dr HSGRALT 3o Al R e g stimed
at rapen tGFPeERiYS for BRwS @neyt%fﬂlmq troushpoRAstoaelite. Jeediltrate was
conpeniphted sabéedredidesl prebdurate giwa she tifecesthpained 15.9adg196% yield) as a

brofhEAH niﬂt%‘t‘@t/ag ige @/ﬁl‘t&tt%rmeﬁﬁﬁ’rllf‘ré%ﬁloﬁ '@Rdb%rtle%P{]@%ttét%ﬂgxane 7:8))

(300 and washed wt 3 X ZOOM)

(Na2s 4) and concentrated under vacuumto | eave a
Deseriitiero1#0. Thithyl wd3-axockftaflugramethyl),3=dibxdrah Hgenzimidazol-1-
yllf1sdiperidindf4ioxylate ¢pu40). crystal lisation of nore title

conpound (5.6g9). 1H NMR d (CDClI 3, 400MHz): 1.52 (9H,

s), 1.83 (2H, br d), 2.26-2.45 (2H, m, 2.39 (3H, s),

2.80-3.00 (2H, br m, 3ON(2H, br s), 4.41-4.52 ( 1H,

n, 6.87 ( 1H d), 6,9 ©s), 6.98 ( 1H d), 9.30 (

1H s). Description:4457 6-Methyl -1 -(4-piperidinyl)-1

, 3-di hydr o- 2H benzi m dazol 42~ \one (D145) A stirred

sol ution of 1, 1- di et hyl et\hyl

4- (6- met hyl - 2- oxo- 2, 3-di hydr -1/ / - benzi m dazol -

yl)-1 -piperidinecarboxyl at 4 10. 2g, O. 031rml )

in a mxture of dichloronet ane O nip14end MeOH (20m)

at room tenperature under argon vvas treat ed with 4M

i n di oxane (35m 0. 14nol) and stirred at room
1 1t -Saonyidimislazele (98rg. 61 'Tt"i@l)s‘dﬁ added eertinadise Gvaed0 Wwrikutes to a
stirfdd t er eclutdrf , watshedethiyt h Eu2(2-amihocs-(teftlotameth§iphanyifsenino)-1-

plpﬁmlnéﬁlrﬁ faté rﬂ@tﬁ@”f? WWOI?% Be %'nﬁrner(%oﬁg' | #he reaction

mixlyrg &ad f&mb%meéﬁtﬁ érﬂ?uiso@}“ﬂﬁﬁ %?Aﬂ}tlvgﬁ removed under
reduger pfepsureh alienredidue wast diluteslodvittddiglarameskasiey@@0mi)and extracted
withh Bel ORChyhedyie lsolion sEgRicaicrIN2 xdrooed). (Na2&G4nic pRese was dried over

Mg%@)“ca% tefvéb&%t ﬂ.gm%wgarY H?%Fe%s@rfe 187t € thib IompBRRP RIS g, 99%

wel%? asa rov9n SO|Id t as useq’without further purification. (R 0.2 (ethyl acetate))

Description 141. 1-(4-Piperidinyl)-6-(trifluoromethyl)-1,3-dihydro-2H-benzimidazol-

2-one (D141).
H
N
L
F,C b
N

H  (D141)

lodotrimethylsilane (17ml, 120 mmol) was added to a stirred solution of ethyl 4-[2-ox0-6-
(trifluoromethyl)-2,3-dihydro-1H-benzimidazol-1-yl]-1-piperidinecarboxylate (D140, 13.5 g,
38 mmol} in chloroform (150ml) under argon. The reaction mixture was refluxed for 15
hours and then allowed to cool. Methanol (30ml) was added and the reaction mixture was
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35

1H NMR (free base) d (CDCI 3, 400MHz): 1.64 ( 1H, br
s), 1.80-1 .90 (2H, m, 2.30 -2.45 (2H, m, 2.39 (3H,
W@2007207865 2. 86 (2H, m, 3.23-3.31 (2H, m, 4.3BCHEBDO0{/052638
1Hn),686(1Hd) 698(1Hd) 7.1 1 ( 1H, s),
0 (.1 S). DESCFIFtIOH
stlrn_e_d fqra%mlmetgf,h Tla,g(ﬂeq_pl aﬁ%tvy%ﬂ gtg)@p@ﬁe&)‘”fqt[atlon and washed with
chlb.dofc(rﬁl- &1xuz0mal). 2 Thersolidopde digsglvett ipivieen (dboralyiang tifdDdoldiiin basified

to pH 51@|VH¥H %]ld@cod%rﬁhﬁdrﬁklbi@r ‘A‘fter Sﬂhﬁé %?Wr%ﬁ‘ﬁte(so@M Hollwas added

ot gP P St rfs] |a¥dahépfesa' 1 PRARIAE i e Py firglion. The soli
wag d5ed ugdemypcupmod Or|1ﬁ3 heute iteretveyine dHeraamaeundsH1 g, 97%
yieldhden carogﬂéBSMdi(lRfeBhﬂlmw éthyldicemapmeaheit(hg1pm ne

H- Wé‘@'ﬂfo M%28§M§6’ %d_%@%rv;%dgm fs‘?a?%hQW‘H”H)?(tM@ neap 6415@51H m),
envr

4R L 2ha L0 ﬁ@Z?ﬂ‘:@S?Ban?‘?%emm

resi due treated using dil. NaHCO3 solution (30m) and
Des&riiticixt r ag2.ed usimpDahbihylahgt at £[(63&Bil-2-nitFbshenyl)amino]-1-
pip‘éﬁgﬂ'léagfjo Jt@ 1495 dried (MgSO ) and concentrat ed

er vacu gl ve crude material as an orange

resi due. The reS|due was chronmat ographed on silica ge

el uting 0-10% net hanol / dikchf or hane to yield the

title conpound ( | asayellowre5|due M =

380. Description 14 - Am no- 5-fl uor ophenyl ) {1

-[ frans-4- (et hyl oxy) -1 - NG, (D142)

met hyl cycl ohexyl ] - 4- pi peri di nyl }am ne. A stirred

solution of the
A stirrpd rsgtwion of tflwpradyitrotalweitentiOgy €106fmgly i dimethylformamide (40ml)
at r‘obm(tEmbemIréuaden’HrgdSrOWhet‘ryiat)ad %tﬁldnecsprdpynaﬁylﬁlmlréwi4rﬁl 0.080mol)

|

fonéxﬁQ&TEy 10 &rAr%EHTFHtﬁ | 4l %@%&P@a&ec%&ﬁgﬁ gg@ MF&) and then

redlog SR 1R, e b Ao angpe residue
treate@omtfoﬁo% Nau@@s Isefution 168 #ngr extrackdte with hdichlaioniethiane (2 x

150tel).| THe cRhiHedhastrdeeard asbhedl ethcab@l Y$60MRS diiemNgb0,) and
cor@én{rétle{j uﬂ%iéro\?achgﬁouﬂkb @sﬁﬁ?o htrre &ﬁ/]\ﬁtn%t% édoﬁ]fn)gand allowed to

vacuum

stagg OMW”@H‘F WAe lCB/SFaé%WBGB r@gfﬁﬁnedng% f||te ed with Et,O and
drigdetecfiopt thernitld 48mpeiirsf as amesrange solid (16g, 74%)

'H NMet BY(coEI{ aetMnE R WsCY.65 ehenaneasr 99Xy 2.002¢10d 26D 82.35 (3H,
s), 3.00-3.15 (2H, m), 3.62-3.72 (1H, m), 3.92-4.12 (2H, br m), 6.46 (1H, dd), 6.63 (1H, s),
8.07 (1H, d), 8.15 (1H, d).

Description 143. 1,1-Dimethylethyl 4-[(2-amino-5-methylphenyl)amino]-1-
piperidinecarboxylate (D143)

H
Me\@NCN_BOC
NH

2 (D143)

A stired suspension of 1,1-dimethylethyl 4-[(5-methyl-2-nitrophenyl)amino]-1-
piperidinecarboxylate (D142, 16g, 0.050mol) in ethanol (350ml) was treated with 10%
Pd/C (1.5g) and maintained under a hydrogen atmosphere at room temperature and
pressure for 16hrs. The mixture was filtered through Kieselguhr to remove the catalyst
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A stirred solution of diisopropylamne (16.1nm, 115

mol, 2.1 eq.) in tetrahydrofuran (200m ) at QOOC under
wW@e@onoises treated with 2. 5M n-butyl |ithium i nP¢IEER2087/(52638

1 .05 eq., 110 mol, 44m ) and it was then stirred at

the samnme tenperature for 10 m nutes. The m xture was
anq fhenfilrrate pogeentjated wndes|vacyup teyjeave the title compound as a pale purple
solid-(1 38y h8d%)xy) cycl ohexanecar boxylic acid ( 1 eq., 55

H RV 5 @DEY) 400MRY) H12801°5@|(2H tn%tﬁahxdﬂoi)ui an. 2|Iftﬁ‘rd 2.26 (3H, s),

2 9ot H#EW&%O SR H B AR (e ] g0 oo

6.6¢3Tded), 12 m). The mixture was allowed to warm to
roomtenperature and was stirred for 2 hrs. The

De&r’fﬁtﬂ%ﬁﬂ@s 1 aﬁﬁﬁéth b%'ﬁ"\ﬁ@fhy? QIJ)JOQZ 35ty drd A%-benzimidazol-
3 lepus, sol ution) he two phases were
RiPSrigE z?ﬁﬂooc’ﬁiéaﬁ s was extracted with Et20
(2x). Organics were conbl ned, dried (Na2SO%4) ,
filtered and concentrated undePocvacuumto | eave a
yellow solid (9.8g) a m xtur f cisitrans isoners. 1H
NVR d (d6DVSO, 400MHz): 1.0¥8-2.018 ( 1 1 H, cis/trans
i soners), 3.074 ( 1H, msing isonmer), 3.193 (3H, s

single isoner), 3.2M8 (3H{,_s single isomer), 3.606 (
1H, s broad, single isdg ), >ﬁd.5 ( 1H, s broad,
cis/trans |sorrers) De ptN on  149.

frans- 1- Met hyl - 4- (net hyI oxy)*bycl off@%4hecar boxyl i ¢ acid
(DL49) O

A Slsifbd ansaligPl Y - 4 (BRIBMGN) © Cy4°[&£ ﬁ%@@%ﬁrﬁmhy&amm] I
plppmlwrbqg(ma@ﬁ (1§e5g( Q§4§m@a in aggqnlpﬁlﬁ) th om+gpperature under
argoh xwag gesiad ovef [10xm@ohusds @(ﬂﬁ)@ falutioh bbﬂirlscaﬂﬁheyl@mmldmtm (11.4g,

0. Omozxrgﬁ&ﬁgﬁlfgigb ﬁ'@dmﬁ gﬁegrhi‘éﬁ%\tljg{t%%tfortér@ﬂcﬁlgwﬁﬂ tbg 18hrs at room
e RGBS TS HROVGED U AE ered . | (8 b itn et and

d”QdeiOr%ﬂ%f‘@ﬂLW Hite pampeHnd asaipelRPUMRIK B0l Thaditets wag gorgentrated
undemomnnmmmdamurresuﬁ% daBoked it @ihlofdreethgquee (REONgphnd washed with

waldRgs Wash P} F}I'ﬂirlgtt;l 20,58%) 2 BoriRRirABH  AHS: RIASR t ve a brown

ol és{j%{%%ﬁe%%jf e EAP Lo R ra oD P galihe grarstsﬁ’é?t'%aof more

tlﬂeSEQmpCfulnﬂt(@ﬁébl and the sol vent was evaporated to afford

'H NMR &§i (0DE, eoomernd,52298, ¢), 1468%2H, br d), 2.26-2.45 (2H, m), 2.39 (3H, s),
2.80-3.00 (2H, br m), 4.30 (2H, br s), 4.41-4.52 (1H, m), 6.87 (1H, d), 6.94 (1H, s), 6.98
(1H, d), 9.30 (1H, s).

Description 145. 6-Methyl-1-(4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-one

(D145)
H
S
Me N
T
N
H

A stirred solution of 1,1-dimethylethyl 4-(6-methyl-2-oxo-2,3-dihydro-1H-benzimidazol-1-
yl)-1-piperidinecarboxylate (D144, 10.2g, 0.031mol) in a mixture of dichloromethane
119

(D145)



10

15

20

25

30

1H NMR d (d6DVBO, 400MHz): 1.085 (3H, s), 1.419 (2H,
m, 1.485 (4H, m, 1.701 (2H, m, 3.225 (4H M, 3.342
W@ 200167365 Descri ption 150. trans- -l socyanat o- BRCT/EP2007/052638
-mst hyI 4- (et hyI oxy) cycl ohexane (D1 50) To a solution
ans-1 -net 4- (et hyl oxy) cycl ohexanecar boxyl i c
80&3 ﬂ”‘{ Mesy %“'bahfi?@m temngrafyire W‘Cé")@rg%l wan&egted wih 4M HCl in
diokar@&N36nil, 0.34reql) and Stiredratolopm2tehpetadtyrednd20hrs. The solid which had
forr%@%@’hlm?@@ Bﬁobvsé'shéaz Wite Et,d and @fkd: toladd THBIHCISaR of the title

corfbaynivasta 2ERE Bhsf sl 13 ORGL AT ST o IS Bl Z slRyas treated
with PDEYo (R208Np@nat 1% M Grospltion (eIl seaan(well Nt solid had
distdieeciqueotie BOMItayonwea separatelc tdeidd (N&JBTE) @Ad doREgntrated under

vacliify tBra%Fbl ﬁﬁé tM@ESmB@u’ﬂQi é’!;egbg b 8806 GEI 254, filtered

i ST R OB 3 0 RISl 20 2
(2H )0 REXdGHaph 2. 1662 BREhiBX )3.2513 81 I(ktami o v 50 4 1 HiF Mbraiss (1H,

d), BI98 (1 Hf 8 7canmausdo.50.(83, 1g,s)48% 1H NVR d (d6DVSO,
400MHz) : 1.327 (3H s) 1.61 (8H, m, 3.197 (3H s)

Depériptiont et i) z;%igﬁﬂ‘yiq%é@ﬁ%‘aﬂ%(@'ohexvﬂ N-(5-fluoro-2-
mtmﬂliv@nyuﬂdmnmdnnamno To a solution of frans-1

-1 socyanat o- 1- net hyl - 4- (et hyl oxy) cycl ohexane (D150,
7.27 mol, 1.33 g) in THF (30 rr1) ncentrated HCl (6

m ) was added at roomtenper gtuge he m xture was
stirred for 4 hours at room erature and
concentrated HCl (a few drops as added. The reaction
was | eft overnight and tHe ™Mol vent evaporated to
afford the title conpound, 9.9 g, 69% 1H NWR d

(d6DVBO, 400MHzF< 26Q74(3H, s), 1.39 (2H, m, 1.632
(4H, m, 1.87 (23 157 ( 1Hm, 3.217 (3H s).
Description 152.

1-[frans-1- Met hyl - 4- (mst ﬁyl oxy) cycl ohé%fﬁ) 4-pi peridin
one (D152) Trans-1-nethyl-4-(nmethyl oxy)cycl ohexanam ne

A sotioh w2 acdilwro-denittdBebiene (0. BSniiMMO6mol) lang@)1-[trans-4-(ethyloxy)-1-
mekt lehexllm%ﬁjz .d.ﬁarmepa.%drbaﬂ&ld@npéed' P Po6Amrhol) in NN-
dlme YIformamlde Y under ggon was tr ated with diisopropylethylamine (0.49ml,
2.88 mmol) and the reaction mixture heated at 110°C for 40mins in a microwave reactor.
The resulting mixture was then concentrated under vacuum, the residue treated using dil.
NaHCOs; solution (30ml) and then extracted using ethyl acetate (2x50ml). The combined
extract was dried (MgSQO,) and concentrated under vacuum to give crude material as an
orange residue. The residue was chromatographed on silica gel eluting 0-10%
methanol/dichloromethane to vield the title compound (130mg, 27%) as a yellow residue.
MH* = 380.

Description 147. (2-Amino-5-fluorophenyl){1-[trans-4-(ethyloxy)-1-
methylcyclohexyl]-4-piperidinyl}amine.
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eq., 11.5 mmol, 1.5 g), water (40 m) and ethanol (80

m) were refluxed at 80Q0C until the starting nateri al
weRr®nesedbser ved on TLC. The m xture was par t PCT/BP29d7/052638

bet ween NaHCO 3 and di chl or onet hane. Sonme product was

| ost due to nechanical spillage. Jhe work up was

repeated. The crude product was t‘he\v\ purified by
chr omat ogr aphy (MeOH NH 3- dr onet hane) on silica

colum to afford the titl gound, 650 ng, 35 % 1H
NVMR d (d6DMSO, 400MHz) O 85 (3H s), 1.50 (8H m1
. 762 (2H, t), 2.301 (4H, 2.725 (4H, t), 3.207 (3H,

s), 3.274 ( 1H, _Le mi ption 153.
1-[frans-1- Met hyl - et hyl oxy) cycl ohexyl ] -4-piperidin
am ne (D153) To a NN of 7
1-[frans- 1-nethyl - 4 (met hyl oxy) cycl oh x ]) 4-pi peridin
one (D152, 2.67 nmol, 650 nmg) in 2M NH3 in net hanol
A (4tBredl egolpticrd. ®f nmtbe, PQramis)4-(eltdoxipE-Crgimgeyelqhé sy ty)(5-fluoro-2-

mtrﬂ@ﬁer@@ﬂeﬁper_ﬂ"@dﬂhét («Uﬂ6hyﬂmﬁﬂgen@‘3ﬂgmﬁfol)5@p$tdl-pr 1841) at room

njb%%tﬁr E]n({eﬁ)%c;n E/Egﬁ%gfé%%'ﬁhTﬂ%ng%g&gﬁg5Hgl) e]r %N ;;y hydrazine
hycrig ( ﬁg Wert %K%[g W orfeé‘été’cﬂ‘ stute et 19 $th rc?r'hWBe”t ¢ initial yellow
colpyrothecbeerTihst. Thbacalatyst was reepeed by filkiatien éhrewghdieselguhr and the
filtrpfeOchhetnteatdd luatiér YavuuRdtoiedve theltite BoripourRl d@an off-white residue
97 tsgx/(;qvmhr.@ggh celite and washed wi th ethanol and
e solfvent was evaporated to afford the titled

conpound 390 ng, 68% M+ + H = 227.Description 154.
De§¢riRth=14ﬁo|Cl'ﬁ/lzamﬁ-ﬂ Mgtherd(methylgxy)eyeiohexaneearboxylic acid (D148)

(et hyl oxy) cycl ohexyl ] - 4- pi peri di nam ne (Dl 54)

Di i sopropyl ethyl am ne (0.55nL, 3.23mmml) and

2,4-difluoro-1 -nitrobenzene (123m _, 1.12mvl) were

added to a solution of

1-[frans-4- (et hyl oxy) - t hyl cycl ohexyl ] - 4-

pi peri di nam ne di hydrochhquide (D153, 306ng, 1.02mmol )

in N, Ndi net hyl formam deA(5m ) under argon. The

reacti on was heated at A00EH n(48) cr owave reactor for

30m n and then for a further 30mn. The m xture was
A %(?%g\e gtp nt 8f.|_§"flstog rN@ Sﬁ% Ci‘%\?\ﬁ ?‘rgcglr 3‘31‘ gg )V}nnttgtrahydrofuran
20@@@@;& @éﬂj?r HOPR W@pltrﬁ@ted with 2.5M n- butylllthlum in hexane (1.05 eq., 110

mmol, 44ml) and it was then stirred at the same temperature for 10 minutes. The mixture
was then treated with a solution of 4-(methyloxy)cyclohexanecarboxylic acid (1 eq., 55
mmol, 8.7g) in 50 ml of dry tetrahydrofuran. The resulting yellow solution was heated at
50°C for 2 hrs, then cooled to 0°C and treated with iodomethane (3 eq., 12 ml). The
mixture was allowed to warm to room temperature and was stirred for 2 hrs. The mixture
was partitioned between citric acid (10% aqueous solution) and Et,O, the two phases
were separated and the aqueous was extracted with Et,O (2x). Organics were combined,
dried (Na,S0O,), filtered and concentrated under vacuum to leave a yellow solid (9.8g) a
mixture of cis:trans isomers.

'H NMR & (d°DMSO, 400MHz): 1.078-2.018 (11 H, cis/trans isomers), 3.074 (1H, m single
isomer), 3.193 (3H, s single isomer), 3.213 (3H, s single isomer), 3.606 (1H, s broad,
single isomer), >12.5 (1H, s broad, cis/trans isomers).

Description 149. trans-1-Methyl-4-(methyloxy)cyclohexanecarboxylic acid (D149)
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H20 and brine, dried (Na2SO4) and concentrated via
rotary evaporation. The crude residue was purified by
wWEEHN7A85$5 and t hen chromat ographed (silica, CHXO/BRPDITH52638
NH3 /9.5% MeOH /90% CH2CI 2) to give a yellow oil. The
yellow oil was then chromatographed (am ne doped
silica, hexane-EtOAc) to%ield the title conpound
(204ngy, 55% as a yellowxil. M+ 366 Description 155.
(2- Am no- 5-fl uor ophenyl -[frans-4-(nethyl oxy)-1 -
met hyl cycl ohexyl ]-4-pip i nyl }am ne (D155) Raney
Ni ckel (0.25m , 10% sol .| n H2O was added to a
vigorously stirred sol T ooHOf INyg
(5-fluoro-2-nitrophenyl)-1- [frgns i met hyl - 4- (met hyl ox
y) cycl ohexyl ] - 4- pi peri di nam ne (D154, 245ng, 0.67muol)
ClS/fl‘fﬁnEﬂ arethylanetayiobencystoexandagdporylicrasichiddét 41.3 mmol, 7.7 g) was
dlséélﬁéb’ﬂn thiddgembnideers. dded3drapol, & ol Tavedixiaye &vas refluxed at
E%B%r fth%o%ntF%@ékeé(va!HbFah@d rﬁ@th% de prJoQ BtSRIated With toluene

rre r

ctio a !

amf'z ?;Cgpgatefﬂ T S6ie” Bne dorialbroity A s digaor WIS B NeyCOs solution
(40f8!) PagHiRtEyJToRIram {44 W) c@Andjae Atixiaie was gited ateomitemgerature for
30 canqesinThe 2Qanys DHlfipn agasawbsramanwith Et8h{2xh asdltheliauedls phase

Wathcﬁflf%'ad\'Nﬁtg AP Fﬁllbédﬂi"”éngoé%trgcteW|tr3%ﬁ1 I Q@&‘éfé Bhx).Ofhe combined

orgafigs aé zﬂ"'eg bR RE e savahLUAY Siapsitag to g the
t't'GSJG‘)O”IEOi“%p?r ﬁyf*%‘%hyl amine (0.53m _, 3.12ml) and
'H IR BEEDNISOL YOBNH): -1r085r Gbie 8, eindTS( (297 my), 1B8TAAHDIN), 1.701 (2H,

m)VeerEs @ddad, 3.942(80lsyit i on of

1-[frans-4-(net hyI oxy) - 1- et hyl cycl ohexyl ] - 4-
eri di nam ne di hydrochl ori

pebsiiian 1 gty T iSPEERAG BRIy - me by I HMaEs o BPRaT (B150)
The reaction was heated at 1100C in a m crowave
reactor for 30mn and tgen for a further 30mn after
the addition of a second portion of
6-chl oro-2-fluoro-1- ni'trpbenzene (81 ny, 0.46mol).
The reacti on was pourd to sat. NaHC®3 (50m) and
extracted with EtOAc (3% The conbi ned organics were
washed sequentially with b?*f\\ne H20O and brine, dried
(Na2SO4) and concentrated vi & ré@lﬁﬁ) evaporation. The
crude residue was purified by SCX (5g) and then

To CATRINRHA WraPhRd 1 it 1 28 methRsy fey BloR&aNEBarboxylic acid (D149, 15.0
mmol, 2.8 g) in dry toluene (70 ml), EttN (1.3 eq.,, 19.6 mmol, 2.7 ml), and
diphenylphosphoryl azide (1.0 eq., 15.0 mmol, 3.2 ml) were added at room temperature.
The mixture was refluxed at 80°C for 2 hours. The mixture was cooled to room
temperature and poured onto 1M NaOH (70 ml); the aqueous solution was extracted with
EtOAc (2x). The organics were combined dried over Na,SOy, filtered and the solvent was
evaporated to afford the crude compound. The crude product was then purified by
chromatography (EtOAc-nhex) on silica column to afford the title compound, 1.33 g, 48%.

'H NMR & (d°DMSO, 400MHz): 1.327 (3H, s), 1.61 (8H, m), 3.197 (3H, s) 3.355 (1H, m).

Description 151. trans-1-Methyl-4-(methyloxy)cyclohexanamine monohydrochloride
(D151)
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/9.5% MeOH / 90% CH2Cl 2) to yield the title conmpound

(323ny, 85% as a yellowoil. MO -35)+ 382, MC -37)H
W@ 2@340758Rscri pti on D157. PCT/EP2007/052638

(2- Am no- 5-chl orophenyl ) {1-[frans- 1- et hyl -

(et hyl oxy) cycl ohexyl ] -4-pi peri di nyl } am ne (Dl

57) L/ - (5- Chl or o- 2- nltro@henyl) 1-[frans-1-nethyl-4-(me

t hyl oxy) cycl ohexyl ] - 4- pkperi di nam ne (D156, 323ny,

0.85mmvl ) was stirred orousl y in EtOH (101.) at

r.t. under argon. Raney N ckel (0.25m _, 10%sol. in

H2O) was added, fol |l owed Ny .Hche B){gl{)azi ne hydrate

(260nL, 8.35mml). A second portl on ‘of Raney Ni ckel

(0.25mM , 10% sol. in H2O was added and the reaction
Towasselutianr efi franfot-inesyanatawi -nsonyl-(MEteyoxy)ayalobexane (D130, 7.27
mnidl,| 1.83 &lirt NHPYBMH nif), esedmtratedusCNG ral) Grasadtidled at room temperature.
Th&?rﬂ?t@ﬂet Q § Oy £6r% Abdrs 8!'?1% @ratt@regé e @nﬁéét% #iCl (a few

drogg)gRa ng ga%@p ‘ﬁ% e%{erragh aggi the soIv t evapo?'ated to afford
theZLﬂEICQmOQUmi &hex8274: - ni t robenzene (D1 58) A sol ution
H NNI%éf(HiWS@M@UMHD)thBOI 3K 3@) 1.30 @Al emhang32 @i, m)and7 (2H, m),

3.1BPY AsShymRarhangt e (5.59) in butan-2-one (100m) was
heat ed at 85(9C for 2.5 hours. The mixture was cool ed,

filtered and the filtrate was evaporated. Trituration
Deggriptianeledd -1§ave-1tMethyl-t(metyiesayrlabeatl-4pipefidingne (D152)

solid (3g). Description 159.

L/ -[5- (Et hyl oxy) - 2- nj pheny\]-1-[frans-1-net hyl -

(met hyl oxy) cycl oh€xW | - T i"d?\nam' ne (D1 59) A
m crowave vessel was ctHarged—wi th 2{Pl%)r o- 4- et hoxy- 1

-nltrobenzene (D158, 0.3g), 1- [trans-i

Trai Xih 47 E eQQr‘?é% PERLFLARMDNB 4, 7.69 mmol, 1. 1
g W%E%é)ﬁ%gg%@e( Ay el fq {g B%ﬁmw 35 9. KCOs (

eq Oid)maall 1ifeal edtert(4200Dand ethapd (B) mi} werd feflaxed at 80°C until the
stafting eatena wataot obsenldicorc DIOE €The xairé aas \paritionepostaten NaHCO;

andj'd%ﬁﬁlrd?ﬁ&héﬁb r@&rﬁ@ﬂ du@ﬁ@ é%@%@eqatrﬁetﬁa%ﬁq 54 atg(e' §6€ work up
walfSidnosel Ul Wil oLl L o &ﬁemaﬁographv MeOH-NH:
dichlpegmataaneg ogsiica gelumn to afford the title compound, 650 mg, 35 %.

"H NMR & (d°DMSO, 400MHz) 0.85 (3H, s), 1.50 (8H, m)1.762 (2H, 1), 2.301 (4H, 1),
2.725 (4H, 1), 3.207 (3H, s), 3.274 (1H, m).

Description 153. 1-[trans-1-Methyl-4-(methyloxy)cyclohexyl]-4-piperidinamine

(D153)
Neres
$ \  (D153)

To a solution of 1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinone (D152, 2.67
mmol, 650 mg) in 2M NHj3 in methanol (15.0 eq., 40.0 mmol, 20 ml), 10% Pd/C paste (65
mg) was added. The mixture hydrogenated at 50psi for 24 hours at room temperature.
The mixture filtered through kieselguhr and washed with ethanol (100 ml). The solvent
was evaporated to afford the crude product. The reaction was repeated on the crude
product and left for 24 hours. The mixture was filtered through celite and washed with
ethanol and the solvent was evaporated to afford the titled compound, 390 mg, 68%, M* +
H = 227.
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resi due was chromat ographed on silica gel eluted with
0- 5% di chl oronet hane - nethanolic amonia to give the

wa paoraorsespound as a yel l ow gl ass (0.358g). MRCHEB®R7/052638

Descri ption 160. 4-(Ethyl oxy) -
L/ 2-{1-[frans-1-net hyl - 4- (net hyl oxy) cycl ohexyl ] - 4-
pi peridinyl}-1, 2-benzenedi am ne (D160) A sol ution of

Deg¢ription Hid W-(mxfioo-Rinitrophmnyy)t1-fttaristt-aredhyl-4vet hyl - 4- (m

mEthPIOXY Yyl shex blidiranidh@@y154) nam ne (D159, 0. 359)

( [ nbetx?zaﬁnyol (Sgg??ﬁbRaney ni c%lﬂ%rﬂ ) and hydrazi ne
hydrate (2nm) was stirred at 400C for 30 m nutes, then
cooled, filtered and the filQrate was evaporated and
azeotroped with ethanol to _give the title conmpound as
a glass (0.26g). M+ = 362 scription 16 1.

L/ -[5- (Et hyl oxy)-2-ni troph ]-1 -[trans- -nethyl-

(et hyl oxy) cycl ohexyl ] -4-pip “t"di nam ne (D161) ) A

m crowave vessel was charg@th 2-fluoro-4-ethoxy-1
y

-ni trobenzene (D158, 0. 3Q)
[frans-4- (et hyl oxy)-1-neth
ne di hydrochl ori de (DB58,~Q

cycl ohexyl ] - 4- pi peri di nam
AN 2g), dinethylformam de
(4m ) and dii sopropyl et ni he ( 1.0m) and heated at
2000C for 20 mnutes i MGy owave reactor. The
cool ed reaction was evaporated, Ml ved in nmethano
and | oaded onto a SCX cartridge, which was eluted with

DiisBpr S ARhyIEHRE g%gfﬁt_h@%Mﬁogméﬁﬂ” 2.4-diforoBLHRSRINEEne  (123)L,
1. 13&?@ Da%e?é %%ﬁeg ntowgssqefm 1e|grﬁﬁ€ g é%gﬁ}yl;&gj-g-yneet%clohexyl] 4-
p'puﬂwramsﬁﬁtyﬁmelor' %Qh%?népgregahﬁ%mma'h"bNdwénth&fOfm@m@e (5mi)
undrorgugemd Ths reacfieh vas tidaéers af 000P23g)a midirewaved@@ctor for 30min and
theRERErd Rirhen 3bfAn. 4FHeEhImtleXWhs lfodrddl on [tbr @RSNaHCO; (50mL) and

extr oh\)ﬁth éf OfHe &Y Ia o m%w@rje Jéhgb Ig)é!qlien]rlally with brine,

z@?ﬁg i I%‘% %@;ﬁi % K yﬁrij@ylevmrﬁy?n e crude
reStdmyl\ma@/purdge@llmhtS@q 5galan9|tb@"r pblromﬁqn@pf(em@mca OHIGI39)5% NH;
19.5% MdHANED% CBR0L,) to dRane yellChie | THeyellowoilavis thyrdlclaimaeographed
(arh¥EBBh& %lﬂr]”a“ heVRR-BSHiak L%dyléfi e dhposd TREMHMES554)8R a yellow
ol Y 5% it

ered an trate was

Description 155. (2-Amino-5-fluorophenyl){1-[trans-4-(methyloxy)-1-
methylcyclohexyl]-4-piperidinyl}amine (D155)

(D155)

Raney Nickel (0.25mL, 10% sol. in H,O) was added to a vigorously stirred solution of N-

(5-fluoro-2-nitrophenyl)-1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinamine

(D154, 245mg, 0.67mmol) in EtOH (10mL) under argon. Hydrazine hydrate (220pL,
124



10

15

20

25

evaporated and azeotroped with ethanol to give the
title conpound as a glass (0.092g). MH =
WQRI®7Mers63 i ption 163. L/-(5-Chloro-2-nit rophenW])/EMoowoszms
-[frans-4-(ethyl oxy)-1 -
met hyl cycl ohexyl j ~- pi peri di nam ne (D163)
7. O@mrréq)g)pw%?ﬁp%qqﬁqogmsg quyvq;izm a sego%%ply of, R@ney Nickel (0.25mL,
10%-sohh| iorkexOR- fTheoreaction- was stitvech faeren @86 they, filerei7tmalgh Kieselguhr

using EEORJ0BE dolvefit WAk érh&Vedofia rotary evanratlon to give the title compound

ZO%n‘%L?f‘%?as a%%vm/ !) Ml))ﬁ lﬁl,@ﬁ é’d % @yégg)roﬁ/n fo%ﬁ MH 336

nam ne di droc

in N, Ndi rrethylformam de (5m) at r.t. under argon.
Destriptiarnl1 56 WV-(FaGhleser2enitraphamydp Gl fransy! iethulyy e
(mét&@ﬂix@fcyﬁ:tdheiﬁ)m%l@éddhbﬁﬂné [Be156) xt ure was poured on

to sat. NaHCO3 (50rL) and extracted with Et OAc (3x).

The conbi ned organi cs were washed sequentially with

brine, H20 and brine, dried ({Na2804) and concentr at ed

via rotary evaporation. Th ude residue was purified

by SCX (5g) and then chro raphed (silica,

CH2Cl 2- 0. 5% NH3 /9.5%I\/EO—| 90% CH2Cl 2) to yield the

title conpound (153ny, 38% _mns a yellow oil. MCl-35)+

396, M C-37)H + 398. Descri ptli on 164.

(2- Am no- 5- chl orophenyl ) {1 rans-4-(ethyl oxy)-1 -

met hyl cycl ohexyl ] - 4-pj perl dl,\pyl }am ne (D164)

L/ - (5- Chl or o- 2- ni t r ophey -1H[frans 4- (et hyl oxy) - 1-ne

t hyl cycl ohexyl ] - 4- pi per am ne (D163, 153ny,

0. 40mmol ) was stirred vigor o'\fPSI y(D1o6Et OH (10mL) under

argon. Raney N ckel (0.25n, 10%sol. in H20 was

Du%%%%ﬁqmﬁ%? rjnﬁ\ggg 59%([; §q2wl)a§4d1§an%%-%tflﬁﬂ&-lﬁ 'é?o nzfne (197mg,
1.12683)p Verg pd PE% onas é&b‘tﬂ’é’d%ﬂd"ﬁﬂ% HRgHYI0%H- Q(A/H’éethy'cyc'or‘exy'] 4-
plpsmdmareme\dnfydmb@we(@1533©ﬂr$m9 re@mmiok tiu NeN-dimsethylorpamigle (5ml)
at L uPdEharlore's Thg vedctisn Mas HeGlddadd 10em aeatiigloadvdYyeactor for 30min

c%gkﬁerr & Yo %b?n‘?rpaté}t é@dégﬁ of b%slgg &g%\l %ﬁI%FEg -fluoro-1-

€1rxe Ol\quw 1) 1Th reactio Was pouré on fo sat 003 mL) and

extracty wifh ﬁ@"ﬁbm helee |n)ad @rgﬁlqupn/yqspeq sequentially with brine,
H,Q 3ardii byrely, odrizido@Nez 8 O )d add [ con@ertiacedhyidr tdry anviageralital) Poe crude
resﬁﬂile%ésoﬁuﬁfedcﬂ)PS@ 3élnd then chromatographed S|I|ca CH,CI,-0.5% NH;

/9. H I\%](%@%F)Eﬁ?%) t% %4@%' 8?14:[{)3] ;’"ﬁ)éh o) as a yellow oil.
@'r%’ﬂl B MEhans" 38 m) at O0C was treated with

tri phosgene
Description D157. (2-Amino-5-chlorophenyl){1-[trans-1-methyl-4-
(methyloxy)cyclohexyl]-4-piperidinyl}amine (D157)

\

0]

O

T

CI\©:N\
NH
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( 1 10ng, O0.4eq) then diisopropylethylamne (0.23m,

1.5eq), and then maintained at QOC for 1h. The m xture
woer®7mershed with water at pH9. Drying, evapor aeCREP20aTI052638

chromat ography (20Qg silica, 0-10% nethanol in

di chl oronet hane) gave 220ng (71% of the free base

conpound fromdi ethyl ether. This was then converted

N-(6eCR@O#gnitsd phieimg! 1yt oe rinvathd&- (et yidxygayciohexiyd-pipetidingmine
(DB80mR3mMY HO%%Ma@%t?ﬂadd\né&&@@@) Et@H4(10|'=?fﬂ:|) atrit. dnder argon.

5$n § o] {h ne hydrate
26%5@) ngm@ segtynd &ggglé oﬁﬁfppy k% gﬂa@n”% /190%%0) was

addﬁd—rar[gutne r@canlp)wv@s 3tirred V|gorously for 30min. The mlxture was flltered through
Kiesbfgtifiwylsirig EIOH &ndinsiteneateadyayahodexptdtionitpgive dhaitld edmpound
305 %FEX@oﬁen%mﬂm bspzi m dazol - 2-one hydrochl oride (E2)

s %%ﬂ'&f [ g@%l ghgiillhg” 4-piperidinyl]-1 ,2-

benzened| am ne (D8, 100mg, 0.3mmwol) in dichl oronethane
De$ €riiptjorat S800LF hinso-Urethbxyl1 wiitrGbérizehesDess) (40ng, 0. 4eq)
t hen dii sopropyl et hyl am ne (O 08m, 1.5eq), and then
mai nt ai ned at O0C for 1h. @;xture was washed wth
wat er at pH9. Drying, ev atlon and chromat ogr aphy
(10g silica, 0-10% di chl or omet hane) gave
the title conpound iSO at ed as t K81¥8)dr ochl ori de salt
fromdiethyl ether, 65ng. 1H NWVR (HCl salt) d

A sGQﬁQ’V@Q-ﬂuéro& i ?ghéﬁol 60((0%'[1'16@3 3r5hl %nﬂ%ﬁta@smn‘?ca#@onate (5.5g)

%ﬁl{rll- - %éd %C(fg 5?ogrs Qﬁ% nﬁ\g \?/%s go led, filtered
andﬂqe fgt ate i\@sgga[eorﬂqd B’,rl Lg?tlonl\@l rghqxamﬁgags th cgmpound as an off
whE(afmdl (8gB. 1- {1

-[frans-4-(Et hyI oxy) cycl ohexyl ] - 4- pi peri di nyl }-6-net hy

3% G o hyg{ 2! -1 - DEQS RG] 3B RALE - Honethyi-4-
(m !95}]?\5%’ vriyRefginpming (1A% 4. (et hyl oxy) cycl ohex

yl]-4- piperidinyl}amne (D14, 110ng, 0.33 mmol) in
di chl ororretha\eW(lo m ), diisopropylethylam ne
(0.085n, 1.5eq

: , , 0. 505mpl ) \W qlg; at room
t enper at ure. The ’P‘em@’\\c{:\% tg/ 0C and
bi s(trichl oroneth rbonat e (40rrg, 0.4eq., 0.13

mol ) NO, (D159)

A microwave vessel was charged with 2-fluoro-4-ethoxy-1-nitrobenzene (D158, 0.3g), 1-
[trans-1-methyl-4-(methoxy)cyclohexyl]-4-piperidinamine dihydrochloride (diHCI salt of
D153, 0.3g), dimethylformamide (4ml) and diisopropylethylamine (1.0ml) and heated at
200°C for 20 minutes in a microwave reactor. The cooled reaction was evaporated,
dissolved in methanol and loaded onto a SCX cartridge which was eluted with methanol
then 2M methanolic ammonia. The methanolic ammonia fraction was evaporated and the
residue was chromatographed on silica gel eluted with 0-5% dichloromethane -
methanolic ammonia to give the title compound as a yellow glass (0.358g). MH" = 392.

Description 160. 4-(Ethyloxy)-N*-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-
piperidinyl}-1,2-benzenediamine (D160)
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was added. After 30 m nutes the m xture was poured

onto water; the aqueous solution was extracted with
waelr@nhesesret hane (2x) and the organics were  PCT/EP2007/052638

alternatively washed with brine and water (2x). The

organi cs were conbi ned, dri aver Na2SC>4, filtered
and t he sol vent gyas..ev ate __i duct was
treated with of o ion in diethyl

ether) to yield t Ie product (44 nmgs, 37%. M- -
H = 356. 1H NMR (HO seh' ) d (d6DVBSO, 40QBhE)) 1. 093
(3H t) 1221(2H , 1.542 (2H, n) 1.887 (2H, m

Ge‘lhy%l ?5 g& gelﬁ_] 12 Hga%é 18r6g¥hé/{:q[hmet8?06y)8cy§"o exyl]-4-
plpglp.ﬂln@ﬂ'lln$ 1§9( :ﬁg)slp et 9”@0 Omim, Raney; mq_l@] go2pl) 13qd hydrazme
hydsrate (Erodnsestidredlat {40°C for 30 mlnutes then cooled, filtered and the filtrate was
evarlofdtéd dnél EizBYk @XM Wi e@RABYO] gi 926’6 BePfld BbrAydunbadTBidEs- (0.26g).
i hydr o- 2Hbenzi m dazol - one hydrochl ori de

(E4 0 a solution of

(2-am no-5- et hyl phenyl ) {1-[ c/s-4- (et hyl oxy) cycl ohexyl
Degeriptiqni per i di h§1.} ani ne NH{A-(Ethyloky2-nitrdpheml]y1-{inans-1-methyl-4-
(etﬁjrlﬁhj/)?r?aﬁﬁbiaﬁpﬂ -pigdtidihamird (Daewy opy! et hyl ani ne

(0.09 1.5eq., 0.7 mml) was added at room

tenperature. Jhe m xture vvas cool ed to OC and

bis(trichloraﬁhthyl)cgrb e (P—Q53 .4eq., 0.2
M nut es wast er

nol ) was added yrgde on.N
was added; the a us S I ON—wWas extract ed wth
di chl or onet hane aed the organics were

alternatively vvashed with brine and wat edP{8L). The
organi cs were conbined, dried over Na2SO4, filtered

A ARFbWRNE B9 &its M@‘ﬁge@w\#m&%@ﬁm EiHRxRN GftisHeny&ife (D158, 0.3g), 1-
trefgh Ela(te&?/ o\.%) hnwd/k%/?loma S3}ij4 ?1{)%% ﬁé’rln%' SH&H@CHB%QV%S 0.312g),
dlﬂlﬂ#ﬁV&‘ﬁH&l%@lﬂﬁﬁﬂW(M@O@W'e i@aﬂ@s @@R 3 h%ﬂ}\%abﬁom for 20
mindideseiirs axpri¢rdyeve eantert ngwapweobabmmneWm iavgpoviaterd, dissolved in
me&féﬂbpﬁhd nddd@ljvm@ra/ L50)'4 c%rn‘nagén Wwhigle ivihs &l0teri wiktd ntetwanol then 2M

meEH % cfbn gé va residue
Waial ;%%E%E é%é@ (J;i_' Ltt§(? %{géggf 6‘5" me§1§E éthanolic
am(®Hia tg)glve2th32® gcgp-poqnp as3 yallpw(ahass ﬁj123g;) X408 q),

3.492 (3H, m, 4.555 1H m, 6.801 ( 1H d), 6.870 (
Deé‘iﬁpti@n 71482 (4%chf|bxy)]f@‘-{%-[€ra%'§'a1 -Retti-4-(GnFoxy)dydiohexyl]-4-

piperidinyl}-1,2-benzenediamine (D162)

OO
~_© N N—={ o o

NH, (D162)

A solution of N-[5-(ethyloxy)-2-nitrophenyl]-1-[trans-1-methyl-4-(ethyloxy) cyclohexyl]-4-
piperidinamine (D161, 0.123g) in ethanol (30ml), Raney-nickel (~1ml} and hydrazine
hydrate (1ml) was stirred at 40°C for 30 minutes then cooled, filtered and the filtrate was
evaporated and azeotroped with ethanol to give the title compound as a glass (0.092g).
MH* = 376.
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Exanple 5. 6-Methyl-1 -{1

-[c/s-4-(propyl oxy)cycl ohexyl]-4-piperidinyl}-1
WQ 200di1bises o- 2H benzi mi dazol - 2- one (E5) A sti r redI/EP2007/052638

sol ution of

(2-am no-5-net hyl phenyl ){1-[c/s-4- (prop¥l oxy? cycl ohexy
DeFTF'M'OmT%N Frefieromiiopheryl)-Inbisers-4-{cthyleryl-§ - and
methyleygiologilet-hidenidimemine (R363), 1. 4mol, 1. 5eq) in

di chl oronet hane (35m ) at OO0C under argon was treated

with solid triphosgene (138ng~0.46mmol, 0.4eq) and

mai ntai ned at roomtenperatuye for 3 days (64% of

conversion). The m xture weg reated with water (20m)

and extracted with dichlor hane (2 x 20m ). The

conmbi ned extract was dried op..MgSO4 and concentrat ed

under vacuumto | eave a beige solid, which was

chr omat ogr aphed on silica mm (4Q0g of silica for

200ngy of crude: 5% to 15% O NH3 in

met hanol / di chl or onet () to give 150ng (35%

yield) of title conpoun H NVR (free base) d (CDCl 3

400MHz): 0.9 (3H, t), 14 1.6 (6H m, 1.7

(2H, m, 1.85 (2H, m, 2.0 (2ﬁ,nlﬁ1632 4 (6H m, 3.1

(2H, m, 3.35 (2H, t), 3.5 ( 1H, s), 4.3-4.4 ( 1H m,
DiigopBSpyletfythmitik (0 B28L( 3bl3lmnﬁ?8|). and l@hlbroltiﬂu&)o 1-Bitrdbénzbhle (364mg,
202% e?’%z :t%c73 %?ﬁ.? ro%fGT tr on - -mfth cIohexyI] -4-
plparl(ﬁwrp gdgh 6 QﬁS/ 318 %jg'g mZN Z ethyhpvré/ mlde (5ml)
at ity dndeytdrgen. d@he@ E@Ctlm L] meetgadsajlmﬂf(bm afmicrowave reactor for 30min
and Zheanths anikturee Way | pphesydn {d sbf NaRECh- GPMOPYh@xYrsoted ale EtOAC
SXEVHe domiBh t?%rﬁglv}@@m%%hé@%éq en %@Wlti@bﬁﬁe )an@‘aqne dried

Naz50) o%]dotﬁ%l IR I GORP NS % \J% by SCX

erfreq YB AT A VB et g %ﬁs Vs pliieg by

5gwanﬁ teen promeitqsriargen(silica 07100 bég NHa MRS TrelVaPHi /88% aH-Cl) to

yieldQke fity c@Opaundytl 8ang, B8 )rasxd yellewws SM{Clexs) €3 opMi(BI-SEHE B398.
and extracted with di chI or orret hane. The conbi ned

extract concen
i 14 T AhiRS sy PR Ry RS B e
meé*@i(' !F'°'Wﬁyél -4riireridin lﬂ@%‘“ﬂl@%‘iﬂ ved i n di chl or onet hane,
treated with 1M HCl /di ethyl ether (5m) and
concentrated under vacuumt q)@we t he hydrochl ori de

salt as a white solid :

N

Cl N
\C[ H
NH

2 (D164)

N-(5-Chloro-2-nitrophenyl)-1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinamine

(D163, 153mg, 0.40mmol) was stirred vigorously in EtOH (10mL) under argon. Raney
Nickel (0.25mL, 10% sol. in H,O) was added, followed by the hydrazine hydrate (130pL,
4.17mmol). A second portion of Raney Nickel (0.25mL, 10% sol. in H,O) was added and
the reaction was stirred vigorously for 30min. The mixture was filtered through Kieselguhr
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(36Qg, 99%yield). 1H NWR (HC salt) d (CD3CD 400MHz):
0.95 (3H, t), 1.3-1 .4 (2H, m, 1.5-1 .7 (4H m, 2.05
W0 200314865 m, 2.4 (3H, m, 2.75-2.9 (2H, n), BCREPBNA052638
(4H, m, 345(2H t) 3637(2H m, 4.5-4.6 ( 1H,
m, 6.9 m. M+ 372 and
u3|@g§_t@§aarﬂgl| (é)nyentgat%phyptaiy e\(aporqtppatﬂsg_lv@ th(altltle compound (139mg,
95%jras hyekavheil. MY BL) SBONYIGHIVIH-368per i di nyl ) -
1, 3-di hydro- 2/ -/-benzi m dazol - 2- one hydrochl ori de (E7)

Ex{fgife‘ yr e%é\?&hytﬁ ?P‘]c% 4 t,_[\oi(yc% lohexyl)4-piperidinyll-1,3:dibydro-2H-
benzi W’BH Saﬂe}hy °1E>h B@F'? Ryl )amine (D31 , 187rrg,

0. 54mmol ) and dii sopropyl ethyl am ne (0.144nm, 0.81

mol ) in dichloronmethane (15nmby~at OOC under argon was

treated with solid triphos (64ng, 0.22mmol) and
mai nt ai ned at O0C for 45 mj s. The m xture was
treated with water (10m) owed by dil. NaHCO3

solution (15m ) and extractgd wi th dichl oronet hane (2
x 20m ). The conbi ned ext/ra was dried (Na2SC>4) and
concentrat ed under vacuu Trituration of the residue
with 1. 1 ethyl acetate/dyethyl ewber (8m ) produced a

white solid which W N ered of f after 15 mi nutes,
washed with cold 1: @ hyf—@cet at e/ di et hyl ether and
dried at 500C under v&cu to afford &&ﬁgite solid.
This material was dissolved in dichlo t hane (2nm)
and nmethanol (0.3m ), treated with 1M HCl/di et hyl
A sdliiten éﬂc@@ﬁn}atf@lﬂﬂ-[mﬁfyfﬁdxwmbheﬂﬂﬁn -p¥eaeiding])- 1, PAlgenzenediamine

D7r eglofie OV%?mB H(@:ﬂ %ﬂ vvagz(? { 0‘% h\?v Qnﬁ,me)j \X/@ triphosgene
muéed 3

it Otest i iSHBer&' f Ao tﬁ'ﬂé’ iR rgantained at 0°C
forcaimpabﬁdma@ura wabt wagisldi dVIthlwaNWRaK HEIS. saPjngd evaporation, and

chroaaMRPhy400g Miigd,: 0-10R 'méHbinoldh .dichickemathar8) &k, 220mg (71%) of

theqﬁedés &se Q%né@ﬂgzﬁ?m ;ietﬁg %Eergoﬂ(g’dsasnfbe%% @Jed%dotgéﬁ)'ﬁl\g of the

hygpchlegidesali from digihy! g3 55 (2H, m, 3.62-
'H NN]R IC! sals6- 44°BHISONL M4 (@H, e, 79 @HLH), UB-2.6(@6 r(1) 12H§5 (3H, s),
29 DH, %)632(39%) %)2rs éQ6ﬁ8m§ 4155%4)H m .60 (AH, WBq)b?.59)H, s), 10.55

- -[c/s-1
?Eﬁ ﬁ oxy)cyclohexyl] 4-piperidinyl}-1 , 3-

Example 2. 6-Methyl-1-[1-(frans-4-methoxycyclohexyl)-4-piperidinyl]-1,3-dihydro-
2H-benzimidazol-2-one hydrochloride (E2)

o/

O

yees

A solution of trans 5-methyl-N-[1-(4-methoxycyclohexyl)-4-piperidinyl]-1,2-
benzenediamine (D8, 100mg, 0.3mmol) in dichloromethane (6ml) at 0°C was treated with
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di hydr o- 2/ -/-benzi m dazol - 2- one hydrochl ori de

(E8) ( 2- Am no- 5- net hyl phenyl ){1-[ c/s- 1- et hyl - 4- (net hyl
Woyayrskdhexyl ] - 4- pi peri di nyl }am ne (D36, 9 1PCYEPDOZ(52638

nol ) was di ssol ved in dichloronethane (5 nl) and

cooled to O OC;, bis(trichloronethyl) carbonate
tripggsgens. 1401“9mt9l4eq3 efty YispRECRVIRiRYIzBRed (¢-88Mbwné eBi/ and then
makitaing] st B3&der th. iThe privtprd wahwhstradneith watebatguH9. B&irlg) ewdporation

an® Bfemdtbs: aﬁw(éé:ﬁ SVN@§ 8104 esbtRéndi e @&ﬂ@roﬁ%}_@&?é?@éﬁ@ the title

CO@@;@A&O@%&@& G APy %V&a&ﬁ?*m%fﬂ St La6 e o
(REleaplthAdd DMS @) JahiZt, fHad € (KHs mar 1-8d2idva), NpEth m), 2.35
(3H, ish, 1229 (aH, amyd3 REE3IS,0d)vaNi3.6\EH, @v)ap o6 &l ledn], 6.8af2Ho ABqY, ITe5 (1H, s),
I purified by chromatography
10?ﬁgﬂ$tPs?Q%%%N{Mgkﬁﬂﬁmggte the title conpound, 76 ny,

80% 99.7% = isoneric purltY The title conpound was
Examblee duchi1-[fransd-Ethgloxy)eyslahexylidchipenidioy |} femethwl-1,3-dihydro-
2H\Weiniinidetolspbhé hpdrochMride (@3gt hyl ether, 2 eq.). 1H

NVR d (d6DMsO, 400 MHz) 0.851 (3H, s), 1.139 (2H, t),

1.585 (4H, m, 1.669 (2H, d), ,&\4 (2H, d), 2.141

(2H, t), 2.262 (2H, t), 2.316 {3H, 3.01 1 (2H, d),

3.241 (3H, s), 4.020 ( 1H, N, 6. 768 ( 1H d),

6.836 ( 1H, d), 6.994 ( 1H, 0.7 ( 1H, s br).

Exanple 9. 6-Methyl-1 -{1 -[§rans-1

- met hyl - 4- (et hyl oxy) cycl oh | JHG- pi peri di nyl }-

[ i m one hydrochl oride (E9)

- > rans- 1- net hyl - 4- ( net hyl ox
y) cycl ohexyl ] - 4- pi per L4l }am ne (D37, 30 ng, 0.091
c@kﬂoonethane (2 M) and
cooled to QOC. Bis(t ey onet hyl ) carbonate (0.4

eq., 0.036 mml, 11 ng) wdd then addé&s)f ol | owed by

Hunlg s base d||sopropylethylan1ne (1.5eq., 23 m)

at Tk e m xtur
T2t L0CINg 1 5F U B MRSt ER S I SRR g onen
meﬁﬁ%&ﬁ?”ﬂ%ﬂuéQ&é séﬂgwated%%iuﬂ?@QW 'Whed@vbﬂ¥ﬂﬁﬁﬁﬂ? (10 ml),
diisopropyeéytansne (0.a8tlt hdeqr, G0 mmpl) s adaied cit remn taneperature. The

mn&@%% cédlé& & GC@ ang btshﬁcrﬁé}’r‘o‘r‘r%myl)lé%oﬁ%ﬁ@mmb ed4EQ, 0.13 mmol)
gr % e R‘/% d(EL uct, whic gurifi P uti
wag R %hwg SOy Rah SyayeEhd peyous soluton
wag gXisrniert witlo digflorgraeihaney (B9)med theopreanies pera aliernatiyely washed with
brifd hhe® waerRKN T heasgaikis@gretdrhlyined ririet tevdr Nat®O4, Hittered and the

sol\tf@’ R/\Pc\%rélvgﬁdr fdsﬁhé pioelQQvddttet With A1 GIM 6% A1 8bRYSN in diethyl
ether) to yleldzthe(ﬂfl product (44 mgs, 37%). M* - H = 356.

"H NMR (HCI salt) 5 (d®DMSO, 400MHz) 1.093 (3H, t), 1.221 (2H, m), 1.542 (2H, m)
1.887 (2H, m) 2.108 (3H, d) 2.333 (3H, s) 2.782 (2H, m), 3.202 (4H, m) 3.473 (4H, m)
4.542 (1H, m) 6.805 (1H, d) 6.871 (1H, d) 7.345 (1H, s), 10.00 (1H, br), 10.80 (1H, s).

Example 4. 1-{1-[cis-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2H-
benzimidazol-2-one hydrochloride (E4)
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1H NMR d (d6DMSO, 400 MHz) 0.851 (3H, s), 1.503 (6H,

nm, 1.663 (2H, d br), 1.794 (2H, mbr), 2.157 (2H, t),
WQ2@720758H, t), 2.320 (3H, s), 3.045 (2H, d), BCLWBR2007/052638

(3H, s), 4.027 ( 1H, mbr), 6.768 ( 1H, d), 6.836 (

1H, d), 7.000 ( 1H, s), 10.7,( 1H, s br). Exanple 10.

g-Methyl-i i c/s - i -nmethyl e¢thyl oxy cycl ohexy

-pi peridinyl -i Sdihydro- 2r-/-benzi m dazol - 2-one

hydrochl ori de (E10) A stirged sol ution of

(2-am no- 5- et hyl phenyl ) ( [ s-4-[(1-met hyl et hyl ) oxy]

cycl ohexyl }-4- piperidin ine (D39, 170ny,
0.49muol ) in dichloronethane (15 ;) at OOC under argon
was treated with diisopr t hyl am ne (0. 13,

0. 74mmol ) foll owed by sollid {ri phosgene (57ng,
0.196mmol ) and nai nt ai ned Q0C for 1h. The m xture
was treated with water (10fi) followed by dil. NaHCO3

solution (15m ) and._ex} cteﬁ’%th di chl or onet hane (2
x 25m ). The conbi ned agt was dried (Na2SO ) and
concentrated under vacuu the resi d&4) was di ssol ved
i n di chl or onet hane (4rr1) treated with 1MHCI/d|ethyI

ether (0 ) an centr nder

7
10 esf due WHL ¢ | Pur at! gc?mm?' 'r@? h‘?”yé%ﬁ ’S"E%%W Xy)gyclohexyl]-4-
pipgiidiey@mipg t PIB1 i d47wsh chO- G\asmql)t eried @?h‘OFOM?@G (10 mi),
diisoptdpyliretanyihe ¢0.0eml, aln@bodr@ednabl)mwaﬂieat ro@aUtempesature. The

mlﬂurfa%éis E&ﬁed")ﬁjﬁquh@ﬂs@ﬁctﬁ@tjoh ér‘b8n§t b‘é)5§ 7(9 0.2 mmol)
Waa é?jtid @delr arg&%ﬁr%& mhfte% aIsterSVMas( %(%1 Re an i& ‘tlon was
ext(@ﬁed Wh dlghlg@n'(e;grpqanes(?_x) andghe grg@@m@mre ﬁjterngtlv_pg/ wasted with brine
and @tter 113x). ‘-Bhé@rg%n&E wezdlcompined, dfedovEd N2, Mitered and the solvent
wa e oA|‘a 83, fh |_al§ t%%t v@n't’l‘r Hé gir@ﬂ {Mjs'a‘ru S'rl in ietﬁQl ether).
Th Er at %s ugpgr% leeg Pé{ﬁ: ro atography c60 /o hexane) 8§ followed
by ﬂvatgns[ Xb(@ehgb(lgbn)a@g;amequumnﬁlpur@ewﬂd|a@yto)ntlll,egvater/OM % formic
acid] toyPthaltb pryduai G aads, 21)amhydi=cggsl ori de (cis =

'H ﬁ#‘R lliéaé%ﬁ <’J’3 s%logrg'ﬂﬁéﬁﬂﬁ IR X«?f i hA%B80 (2H, q), 1.887
Sudl é%ﬁ} 2t'nﬁ’%;|% 343t g B4R (SheRhricHd @01 84254 2H, q), 3.492
(3HL .n3)5 AHdb )(1Hamet B(BOac(ﬂld @631 1Hdd)c:ﬁil4@2dﬂl’dt @an@ 3(( 15an) s), 10.8

(1HaRg (pol ystyrymet hyl ) tri met hyl ammoni um
cyanobor ohydri de

Example 5. 6-Methyl-1{1-[cis-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one (E5)

(ES)
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30

(4.3nmeqg/g) (750nmg) and heated at 1100C for 20 m nutes

in a mcrowave reactor. Further 4-ethoxycycl ohexanone
W@ 2006197563 Omol ) and (pol ystyrynet hyl )t ri met hyPERHEP2OOTO52638

cyanobor ohydri de (300ng) were added and nixture heat ed

at 1100C for a further 20 mnutes in a mc

r 88D .Solien cobl ed2EmitrrensiBdPisVDErlsts- Aude%W'Q?‘dEME'ﬁheXy” -4-
plpamjnyllwmﬁe (D23 t400hgadddnmomtlpard BisaBEddyEtntianidg€).2aimi, ch4mmol,
1. S%ﬁlnedléﬂl@r@m‘é"tﬁafﬂe'I@@rh@%@lo"(f) %hb&%o@%a@?é&?é’bo\lvitﬁ SO|Id triphosgene

ent, ' was. . .

(153 e S o2fa) b FRRSEST 4F Joor YErpfaE| R p e (64% o
convasiaRy | ThesdmiKkiag wavdiraatad xpith duates h(awab oghepleytracted  with
dicklofammgthared (2 gr 20thignt Tofe aquemies artramti was birkar kanMgSO, and

corlcbAimmRl @ﬁd?r‘e\ﬂchﬁ%qg Iéa‘?/epJ_BQ Sifd, TR R crﬁ‘&qatographed on silica

aceto tri ase | ve
Ol DG o STeon g 22?%%& e B g0 g5% oMK NH, in
meﬂ@@p%@@“ﬂv@methﬁnéﬂém\/dt%m halrag (3av yl,elda@ﬂtltb ¢ATMRAUNEHC

H NMFd'(fﬁert)dseps f(leDC(BQLOﬁMI-Dz) anglesH, t}, hen 2u-hen)st6V(th mpNaR7 (2H, m),
185?59\’@19 é’ S§4t A, %ﬁj ﬁmg%gffé g%ﬁ@hsu (1H,
R, T S5ELS (e BT b o™ aime

MI—E%B/HZ)H?S 1-1 .4 (assurre 8H m), 1.65 (assume 2H, m,
18(assumeZH n, 20(assumeZH m, 2.2-2.4

Exﬁﬂﬁﬁeﬁi@ r‘@ gllefhe}é ﬂéﬁrgzﬁg 42?7 &)IBX@ %clgﬁeéb&g?)i%n?dmyl} -1,3-

dihygiro-2 ec*agg TRNE RS fyiipchiqhda ) m. Slow
el uting isoner (CIS |soner E11) mas obt ai ned as a
white solid (0.026g). M+ = 344. 1HNVR d CDCl 3,
250VHz) : 1.29 (assune 3H, t), 5-1 .5 (assune 3H,
m, 1.6-2.05 (m, 2.3-2.5 (ags#ime 5H, m, 3.0-3.1
(assunme 2H, nm), 3.4-3.6 (assunme 4H, nm), 4.25-4.45
(assunme 1H, m, 7.0-7.1 ( 3H, m, 7.3 (assune
1H, m, 8.05 (assune 1H, Exanpl e 13.
1-{1-[frans-4-(Ethyl oxy)cy¢l ohexyl]-4-piperidinyl}-6-f
| uoro-1, 3-di hydro- 2/-/- i m dazgl,; 2- one
hydrochl ori de (E13)A sti sol ution of
L/2-{1-[frans-4-(ethy|ox ) cycl ohexyl ] - 4-pi peridinyl}-4

-fluoro-1 ,2- benz h ne (D72, <0.33nmol) in
di chl or omet hane ( 10k t C under argon was

(E6)

A stired solution of (2-amino-5-methylphenyl){1-[trans-4-(propyloxy)cyclohexyl]-4-
piperidinyl}amine (D24, 310mg, 0.89 mmol) and diisopropylethylamine (0.23ml, 0.36
mmol, 1.5eq) in dichloromethane (20ml) at 0°C under argon was treated with solid
triphosgene (107mg,0.4eq) and maintained at 0°C for 30 minutes. The mixture was
treated with water and extracted with dichloromethane. The combined extract was dried
on MgSO, and concentrated under vacuum to leave 330mg of title compound as a brown
solid. This material was dissolved in dichloromethane, treated with 1M HCl/diethyl ether
(5ml) and concentrated under vacuum to give the hydrochloride salt as a white solid
(360g, 99% yield).

'H NMR (HCI salt) & (CDsOD 400MHz): 0.95 (3H, 1), 1.3-1.4 (2H, m), 1.5-1.7 (4H, m), 2.05
-2.3 (6H, m), 2.4 (3H, m), 2.75-2.9 (2H, m), 3.25-3.4 (4H, m), 3.45 (2H, t), 3.6-3.7 (2H, m),
4.5-4.6 (1H, m), 6.9 (2H, m), 7.15 (1H, m).

MH* 372 and 373.
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treated with diisopropylethylanm ne (0.087m , 0.49mvol)

foll owed by the addition of solid triphosgene (38ng,
wW@203momsby and mai ntai ned for 30m ns. The m xtRCEERNS7/052638

treated with dil. NaHCC>3 sol ution (10m ) and

extracted wi th dichl oronet hane (2x20m ).. The conb

Exgmpleadt wdMethykd- (Eﬁﬂz@stﬁ)[(1amt%ﬂbxh?wﬂéﬁ°hm4 P'Pe"d'nvl)-
1,3wdibydno-2féd-bepzivdd azdb2tqre lsydrodhlovidie {B7)vas

recrystallised fromEtQAc/Et20 to afford the free base

of the title conmpound as a whife solid (90ngy, >76% .

Thi s was dissol ved in dichl o thane (2m ), treated

with IM HCI/Et 20 (0.30m ) _&and concentrated under a

stream of argon to afford title conpound as a

white solid M# = 362. 1H (free base) d (CDCl 3,

400MHz) . 1.15-1 .42 (ass 7H t + m, 1.82 (2H, br

m, 1.92 (2H, br m, 2.12 (R2H, br 1§, 2.30-2.50 (5H,

, 3.10-3.13 (2H, m, 3>%3-3.35 ( 1H, m, 3.52 (2H,

q), 4.25-4.40 ( 1H~#AR8 73-6.80 ( 1H, m, 6.96-7.02

( 1H, m, 7.05 ( 1H, 709.83 ( 1H, s). Exanpl e 14.

6- Bronmo- 1-{1-[frans- 4= (e'ﬁ'hyl oxy) cycl O(E%(yl] 4- pi peri di

nyl } -1, 3-di hydro- 2/-/-benzi m dazol - 2- ohe

hydrochl_orl de (E14) A stirred solution of 4-brono-
A stirred(spltipn s d2pnfiee-RynesRyl plesl) Ohesays 1i-14L-mie et ayylgyciohexyl}-
4-piperidingharaine di(Bs1 neIS(?B§4 0.600rp|) ]arﬂm”dhb()prﬁmethylamme (0.144ml,

0. 8q| ) ch{@%ﬁg&gw g_gdpnl)“'t (§ dvas treated with solid
t”pbP?q:ﬂﬁ‘Ss( 6’??8 Eﬂﬂﬂtﬁ'”% G}N&Q &‘?r %l F”H}“t%sepﬁhﬁsr"'Xt“re was
treathe withx watee ( mnmw by tdil. Wati&Osasndutivat (1oad)eand\ekCged with
dichlieldatdtiedhe @hezoraixt ThE tefbinkd lrxthd WaardvieetRajsn,) A€ concentrated
undf!y r?c%h{n"“afntﬁjrra'n&‘? &%S%%)quanst.tﬁ Oﬂqe%\/\ga‘a@&a rkggtﬁ | gther (8mi)
profg%qzﬁ PR3 splihvhigh yes fitgregdrqiaftpryRenipiss. waghedgyithy ‘F%d 1:1 ethyl
acatateldietioyd effenadd deedatfii’Caindelt vatu(m2é atfordavéite golid. This material
waPalskb108d Pf didHidromethaPEY2mWand %eﬁﬁa}{ovﬁﬂsml) treated with 1M HCl/diethyl

eth?%@%%@%& hc%ﬁg?r(tpa(?%%hndérr\%%hgrﬂ “éMa% 18 naﬂ Wea @lt%@ted with diethyl

ethopdmlhioive MBiteselide which MasciRisd afawashed wifh ¢iethylther and dried
to 4foPdthg)title [dbknpourP8s a 4dvte sdlid. NVR d (d6DVSO, 400MHz) :

"H AME (HBHalt} & (d°bMS 140030HER 07 (BH, &), 48r211.2822H 3k, 1M8-1.63 (2H,
m)}1.781.00 (2H, m), 1.97-2.08 (2H, m), 2.10-2.20 (2H, m), 2.32 (3H, s), 2.82-3.00 (2H,
m), 3.12-3.35 (4H, m), 3.42-3.55 (2H, m), 3.62-3.75 (1H, m), 4.50-4.65 (1H, m), 6.79 (1H,
d), 6.86 (1H, d), 7.61 (1H, s), 10.78 (1H, s), 10.85 (1H, br s).

Example 8. 6-Methyl-1-{1-[cis-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E8)
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(2H, br d), 2.05-2.18 (4H, m, 2.70-2.85 (2H, :
3.15-3.30 (4H, m, 3.41-3.55 (4H, nm), 4.53-4.65 ( 1H,
WOopQ0780%65 ( 1H, d), 7.16 ( 1H, dd), 7.66 ( 1H,Pd)/EP2007/052638
10.35 ( 1H, br m, 11. 1 1 ( 1H s). Exanple 15. 1-{1
-[ ¢/ s"Et hyl oxyJcycl ohexyl | *- piperi di ny”-
grtrifluoronethylJ-i |, 3- dihydro-2H benzi m dazol - 2- one
nonohydr ochl ori de (E15) To,a sol ution of
1-(4-piperidinyl)-6-(trifl gnet hyl ) -1
, 3-di hydr o- 2H benzi m dazol - B one (D141 , 0.63 mmol,
180 nmg) in dichl oroet hane—\5 Gi) ,
4- (et hyl oxy) cycl ohexanon 0, 4yed., 2.52 mmol, 358
ng), Et3N (a few drops) awd’5A nol ecul ar sieves were
added. The reaction was l\eft stirring overnight.
NaBH( QAc) 3 ( 1 .o. 4 mmol, 0.2g) was added
and the reaction lefs8tdyring for four overnights.
The m xture was basifiedHith 2M NaOH@E8)L ml ). The
reacti on was quenched wth NaHCO3 and the aqueous

ol ution extracted wth di chloronet han he .. ,
- BPlar e Bl e e U BRI BRI Pheagiyhamine
(D% i%9 dmeve 27 NarpgDavast dissodveddn Alichlerpmetene dhtmihasd cooled to 0 °C;
bis@NEISIoRE BT ) toarkdnbey @.4 BE., O tdeniyl 08UElg) wHether wd@ed followed by

B B T o i S o e
Sanpg IARF AN FOIPht 3@’1“55%“(9”1“ Wag auansevia NG (@qyeqys saturated
sol@iant).agbe KR plvservese beéramated landnthe orgghielplasewas fldedlotandNa,SO,,
filtdré @ Bndp BReesobfent WEs bldpRate@ TP arb1e the? SrudB prédfitct, Mhich \{Vbs:purified by
S . V, ; 0 o/ =
sty MR LSRG, SS GRS b T0bid i, 007 -
isoppgriq RUNIVR 'Hwe( gm;g@j’)owcjm?ulg@_querﬂly ctogw’artqq [ntqlftl”@glj»ydrochlorlde
sal{ &g HE| sdute®41¥Aridiety) etbe@Z7eq6H, m), 2.782 (2H q),
H RV 8 (@)‘Ms?m 4003M4IQﬂ0.@3H(3|$,)9), 13362 31 .5"815;4|4; 261 669 (2H, d),
AR ol g St oba it oo o
4.080 {{Hhy D). 6768 { Hars- GBIE (Y 06,994/ oI T [ THh-Stirper i
nyl }-1, 3-di hydro- 2H benzi m dazol - 2- one hydrochl ori de
ExafipR) & B-MefAL1SalHah o -REthy1-8l(Méthyloxy)cyclohexyl]-4-piperidinyl}-
AR S Rl .5 TSP

di i sopropyl ethylam ne (0.17m, 1.5nmol) in
o/

2

T

(2-Amino-5-methylphenyl)}{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}amine

(D37, 30 mg, 0.091 mmol) was dissolved in dichloromethane (2 ml) and cooled to 0°C.
Bis(trichloromethyl) carbonate (0.4 eq., 0.036 mmol, 11 mg) was then added followed by
Hunig’s base diisopropylethylamine (1.5 eq., 23 pl) at 0°C. The mixture was stirred at the
same temperature for 1 hour and then it was quenched with NaHCO; (aqueous saturated
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di chl oronet hane (25m ) at O0C was treated with

triphosgene ( 118ng, 0.4mmol) and stirred at OC for
w@WTne7565The m xture was washed with wat er andPCT/EP2007/052638

saturated NaHCO3 sol ution, then extracted with

di chl or onet hane. The extract was dried@%Na SO ) and
solglinide hbe A¥@Bhapsadvere seraiatet gnd éfaa/@rgams esg/wp$ ewed over Na,SO,,
filtesed Bod thEhobvenbwaslesgmirated to affatddin onudaprdvuct whiahl Was purified by

chrbﬁ]%ﬁig%bh mdﬁﬁhhgb@l (viEn é@th@of‘ﬂ@éﬁrﬁ@dlﬁ@ Q'rrwbefzza% 97.8% =

%’%@%um t 0 %e Pt t he ! I t l & C%ggenrz Ié{e‘ﬂ(}éfﬂ\f &\ﬁﬁhydrochlorlde
salfusyrg. HCl %ut(ozmﬂ\/ln«)ﬂ d'eihyietheeﬁ ex), 1.21 (3H, t) 1.47-1

'H NOR 62¢IDMSOQ, 400BAHERHIB5DI3H)s), 125015(61—! 2m), ( 463 (2, d br), 1.794 (2H,

B15% B, (2 Bo7den2y B9a3 1 (218 )38 P (.07 (¢
by ;ﬁrﬁ?%dg% S%éfw"@v%e@ggﬁ é ﬁ;p b6 4o

-10.80 ( 1H

s). Exanple 17 6-Cycl opropyl - 1 {1
Examplean: 4-Nethylh @xy¢ieyicl( tatothyietiid ok pryclbhaxyl}-4lpipéridinyl)-1,3-
diraRy S GRERZbIT-BAe Baischiidn Enern! or  de (K1) A

t|rr I"UETon o opr opy

L/2-{1- [frans 4- (ethyloxy)cyclohexyl] 4-piperidinyl}-1

, 2- benzenedi am ne (D78, 200nyg, 0.56mmvol) and

di i sopropyl et hyl am ne (0. 14m ,N0.84mmol) in

di chl oronet hane (20m ) at was treated with

tri phosgene (66ng, O0.23 and stirred for 30m ns at
OC. The solution was washdd with water and sat. NaHCO3
solution, then extracte Nt h di clakbior onmet hane. The
extract was dried (NaZS and concentrated under
vacuum The residue i ssol ved in dichl oronet hane
(10m ), treated wit Pl Et 20 (3nl), stirred for
30m ns, then concen under vacuumto afford the

title conpound as a white solid (165&%,0)72%. MH =
384. 1H NVR d (d6DMSO, 400MHz): 0.70-0.77 (2H, m,

A SirB4- b1 @dn(&H2-dMino-5-R&h(1IBREny ) 1-{cls-4- Q1 -retBDethghbxyByclohexyl}-4-
plpésltfil%ﬂ)]abrﬂﬁ% E&%*%Q?ng 4§rgmi§ﬁ§ dgcglo %Ft?'l c§ %rri?gatso"?{mder argon
wag ,jfrgateﬁjwﬂrgdl@gp@pglgth@/ mnqﬁO 13mis @ Mrrg\golk P-We‘i'T‘PY sghd;!{lpbosgene
(57hid, 0)96n6N@PH afd hhbintdined 7at IBC(fol Hh. The niiKtute (vad Healed with water
(10 follSweP bl dﬁ"NaﬁQ)Og YR ?151=r§ algrd {996tracted with dlchloromethane (2 x

25@{)f Q‘;E»’e Cf4 b§1 d gxtrac”vcg%lrlgd (azfg )4) alﬁ)d egrqclenl[rat)éd un%er( vacuum The

residue was dissolved in dichloromethane (4ml), treated with 1M HCl/diethyl ether (0.7ml)
and concentrated under vacuum. The residue was triturated with diethyl ether (10ml) to
give a white solid, which was filtered off, washed with diethyl ether and dried at 50°C
under vacuum to afford the hydrochloride salt a white solid (170mg, 85%).

'H NMR (HCI salt) 8 (d°DMSO, 400 MHz): 1.10 (6H, d), 1.39-1.52 (2H, m), 1.62-1.80 (2H,
m), 1.80-2.00 (6H, m), 2.32 (3H, s), 2.82-3.00 (2H, m), 3.18-3.32 (3H, m), 3.40-3.55 (2H,
m), 3.55-3.70 (2H, m), 4.50-4.65 (1H, m), 6.80 (1H, d), 6.87 (1H, d), 7.60 (1H, s), 10.73
(1H, br s), 10.80 (1H, s).

Examples 11 and 12. cis and trans 1-(1-[4-(Ethoxyl)cyclohexyl]-4-piperidinyl)-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (cis = E11; trans = E12)
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di hydr o- 2/ -/-benzi m dazol - 2-one hydrochl oride (E18) A
stirred sol ution of

wWQL@741475p% r ans- 4- (et hyl oxy) cycl ohexyl ] - 4- pi perPdi/RP10p7/¢52638
-(met hyl oxy)-1 , 2- benzenedi anmi ne (D80, 120ng,
0.35mmol ) in dichlor t hane (10m ) at OOC under argon
was treated with di |§gzropyl et hyl am ne (O. 092m

0.52mmol ) fol |l owed %y the addition of solid
tri phosgene (40 g \Q. 14nmol ) and mai nt ai %

30m ns. The m xt was treatedwith 10% 3

sol ution (10m) o ext racted with dichlor hane
(2x1 5m). The extract was dried Na 4)
and concentr at gd nder vacuumto | eave benge Solid,
whi ch was recr [lised from1: 1 EtCQAc 20to

afford the fre base of the title cooudasav\,hlte
solid (10 Thi s was di ssol
di chloro .~ RE 5n1) treated with /Igt 20

(0.3m) and concentrat ed under vacuumto afford the
title conpound as a white solid ( 1 10ng) M+ = 374.
1H NWVR d (d6DMSO, 400MHz): 1.07 (3H, €2 1.10- 1 .30
(4H, m, 1.47-1 .67 (2H, m, 180 1.92 (2H, :

WicrO\/gavEOv%s(s4E|W€gs(‘§ﬁir%ed2 %ho 2(7 éﬁ)ahgpd]é&olwﬁwpé# e (0.217g,
1mma)), ny-etssyqoteranane, 697 (021219; d)25nymolp (acet @pid  (0.2mi),
dicELIGro?rJetIﬁaan (15i)) Ehd8 (polistyrybrettivtrinfetayimhesnilth ac@ndBorohydride

%@P? gT zn? ed t110°C or 20 mates in grrpl growave reactor. Further
4 e[th(quf]:yfc %L@F 53@5@ f@ma hﬁ‘a Ewgﬁy?ngnomum
cyamnebgrohydrideEBIOMg) avese ﬂdEQ@)analrgleQe) matﬁdcabwbﬂ?@ fpe s @lrther 20
minkdss hahgedwd Feactor. The cooled mixture was filtered under vacuum and the

f||tréfe( I%a&é@?hqbbn%;l éC@( [:&rrtr{d?fl %ﬁc@@%gyel %;g& ithlmettanol followed by
mejh a@@lfq.'@mwae&am Mé?yﬁahwa% [speve % he methanolic ammonia fraction to
givé 260yt ofr g Ickeat lojt] Which meshplriierossingra Ay atlesb8brdgedclirdmatography
col(ithn 3B H §ralichBdf, ac@Biis! BnAfoRiumt Bichkrb8RE®)(10mmolar; adjusted to pH10
Wltt(lj %{Hn%{ %WE@JI%% rggrgéﬂa%thea%to'ilg pﬁgéed tcg]_ﬁQ/g tme )CIS Qrﬁjd trtans isomers.
”F%PP‘I@éﬁed£ﬁ€'étﬂﬁ>63@{/)N@§6%??@%@der‘1€mt‘i9wnetba%@“'bﬁﬁd 1 molar HCl in
diethybéthiet (Pronijradded, JHenitine s diyd ra mas merooverytaraffoat thb yitle coepounds.

(4.3meq/ g 0.6g) were added and heated at 1100C for 20
eact or

Fas;pelltiflgg ésdamer?trans |someV%15) was obtalneH%s%%ooﬁev% {gso (?0% .MH" =

1HNMR 5. d®DMSO, 250MHz): 1.1-1.4 (assume 8H, m), 1.65 (assume 2H, m), 1.8
(assume 2H, m), 2.0 (assume 2H, m), 2.2-2.4 (assume 6H, m), 2.9 (assume 2H, d), 3.1-
3.2 (assume 1H, m), 3.4-3.5 (assume 2H, q), 4.0-4.2 (assume 1H, m), 7.0 (assume 3H,
m), 7.2 (assume 1H, m).

Slow eluting isomer (cis isomer; E11) was obtained as a white solid (0.026g). MH+ = 344.
"HNMR § CDCI3, 250MHz): 1.29 (assume 3H, t), 1.25-1.5 (assume 3H, m), 1.6-2.05 (m),
2.3-2.5 (assume 5H, m), 3.0-3.1 (assume 2H, m), 3.4-3.6 (assume 4H, m), 4.25-4.45
(assume 1H, m), 7.0-7.1 (assume 3H, m), 7.3 (assume 1H, m), 8.05 (assume 1H, s).

Example 13. 1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-fluoro-1,3-dihydro-
2H-benzimidazol-2-one hydrochloride (E13)
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and the filtrate was | oaded onto a SCX cartridge which

was eluted with nmethanol followed by nethanolic
W@rawondz6s The net hanol i ¢ anmoni a fracti on was PCT/EP2007/052638

evaporated and the resulting mxture was purified

using a Waters Xbridge chromat ography colum. A

gradi ent of aqueous annonlun1b|9jrbonate (10mol ar

adjusted to pH10 with annnnla) and acetonitrile was

used as the nobil e phase to e the cis and trans

I somers. Once obtained each mer was redissolved in

di chl oronet hane (2m ), and 1ymolar HC in diethyl

ether (0.5n1) added, the sol\vent was then renoved.

Fast eluting isonmer (trang isonerH&20) was obtai ned as

a white solid (0.0359). .4281H NMR d (DVSO, 250

MHz): 1. 1 (3H, t)g 1.1-1 /3 (2H,m, 1.4-1 .7 (2H,

m, 1.8-2.0 (2H, m, ) 4H m, 2.7-2.9 (2H m,

3.1-3.4 (4H, m, 3.4 H m, 4.5-4.7 ( 1H, br n,

6.95-7.1 (2H, m, 7.15 ( ¥, s), 10@d) 1H br), 11.2

( 1H, s). Slow eluting isonmer (cis |soner E19) mas

obtai ned as a white solid (0. 428 NVR
A dst(rlms(yolgtm I\/sz) NA{1- [t@n@ﬁ_ﬁetrMoxyg:yglghqul]gf ngﬂldmw}ﬂ-ﬂuoro 1,2-
berizeGediamée( @H,2, rRP,33inndel R inldickibtonmgthariz. @-0hIBat @16, under argon was
tregted m?fth%u(s@&%pyl@%glaﬂ'nnrb (787(mllb149mn 2)7foﬁovyed1b36 43 afition of solid

trlpé sge%e mg; 0 1§mmo% and malntalne)d 'forf %Omlng '?'he n?lxture ng){reated with

dil. dyat/ GO asaiutipnNEOmY |and.axtracteg with diciasrEERERY (P08 Hk The Sombined

extra@'t pes iddedyNa,SCL) Sndltdnednatdd uhddenziomdazaive 2 sdige solid, which

%Eé &QIL lj)‘o?&n(lﬁg)lﬁfcfﬁé] tH‘ éﬁoﬂf gleofree bla?% of th dte compound as a

PO Lt b e disspiye i danbbuacthyis Gl gested with 1M

HCé(Etz@ 053@111)!) fmbcoglcemtraield dndergostraaenpeargon teaffed txhtitehegmpound
aspammb@bmﬂmﬂ &i3pl2l oromet hane / water. The organic | ayer

Efﬂ/ﬁ%& br%' %%d(c@é“ﬁ %W%?HGPSNWSE\%% ehﬂ-|ctr Y48, 1.82 (2H, br m),
198 (0. B Bb. 2 B b P r@)r?e%?po BHERTEY 185,14 B0, m), 3.13-3.35 (1H, m),
3.52 ( szqhyU25)42rH- (560 7B A3080 PHbrie), (GA6:8,021(1Bire)), DO5 (1H, br d),

9.861MH)s). (pol ystyryl nethyl)tri met hyl ammoni um
cyanoborohydrlde (600ng of 2.04mmmol /g, 1.25mmol),
d|chloronethane m), and acetic acid (Q.15m

Exg_nghﬁlﬁt.) 6-Bramgaly %Hraéls -4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-

2H-benzimidazol-2-one hydrochloride (E14)

o)

O

N
<;;> HCI
Br. N
\©: >:o
N
H

A stirred solution of  4-bromo-N?-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,2-
benzenediamine (D74, 600mg, 1.5mmol) and diisopropylethylamine (0.4ml, 2.25mmol) in

(E14)
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1100C for 10 minutes in a mcrowave reactor. The
cooled mxture was filtered and the filtrate was
WO omdaarset o a SCX cartridge which was el ut ed RET/EP2007/052638
nethanol foll owed by methanolic ammoni a. The
ic_ammoni a fraction was evaporated and th
d'CF'Q%”I‘Q"hw (RPsob)at 8" Gwwas gartedivad tirfasgere (148ees0 ﬁHF“Qilﬁnd stirred
for SOmimsat dhe apkiyrecobsimashéd githdvaet ans satgrael dattCO; solution, then

extmlﬁnﬂlbhﬁﬁfn@ﬁ‘ﬁeﬁ 'fﬁeg&‘fmggﬁ\ﬁ/és @FﬂédJﬁ‘gaﬁgOEParM'Q&]c%tFﬁed under
va DR S BEwRRE b, bhish et PantRd i o4 EisOBtie e fR Bratrord the

fregy pasehihe titla €omapundag ad’YW@tsé’l"qj 43?66(5”9‘ ﬁ@rﬁ)d‘f\é’loﬁ&ﬂn Hitija (226mg)
was lissolvied t it r dictobronetrapes|1 0ARdreaidd\Nivith (INCIHGIEQ (8ml), stirred for

30&%@%@con&erﬁra¥e@ uﬁ@é’r’ vamjumzto%fo(r@lﬂl\e ﬁt]e cgm}_ﬁodn%"las mwhlte solid

’8 Lg) 4.4 (0. 4H , 4.55
é “)]2%2 6.9 (2H ), élH 2s 1055

I%lé d83M§P,, 4@@\/"71210 Qﬂ4(3l-brt) s1)12 180421, 'f[‘l%l 1.481,62\@H, m), 1.90
2H39ﬁ oﬁxanplzazﬂlmH ,dm), lz|70285|2H m]) 3.15-3.30 ( 4|H m), 3.41-3.55 (4H, m),

I [
s b yskgsSa el b e oo .1
S)hydrochlorlde (E22) A stirred solutlon of
L/ 2-(1-{c/s-4-[(cycl opropyl net hyl ) oxy] cycl ohexyl } - 4- pi

Ex&@piedi18Y | -{Ricisii EtHytoky)Ardistivig ] erpipetiamy() L iriflubFSh@thyl)-1,3-

hi h
lirgBo-e e B@%@é?*h?éﬂo%%mé{g %6&“'3"4’@@' Th sotid
trlphosgene (0.2g, 0.67mmol) in one portion and

stirred to room tenperatureodvernight. The mixture was
di luted with dichl oronet han washed with dil. NaHCO3

solution, brine and dried Na2SC>4 and sol vent

renmoved and the residue romat ogr aphed on silica
gel eluted wi th dichloronethane - pethanollc anmoni a
0-10% The product was dis ed h net hanol , treated

with 1M HCl/di et hyl et her and concentr at ed under vacuum
to give the hydrochloride t of the title conpound
as a white solid (38npg). —384 1H NVR d ( DMSQ,

400 MHz): 0.2 (2H, !é 1.05 ( 1H m, 1.4
(2H, m, 1.7 (2H, , 2.0 (2H, m, 2.33

(3H, s), 2.75 (2H, n) Hbs M(E18) 55 (3H, m),

455 ( I1H, m, 6.79 ( 1H, d) 688( 1H, d) 7.33 (
To a so?gtion 0175 -&-plpérldrﬂyl) 618rn%o$omgghyl?)l .3-dihydro-2H-benzimidazol-2-one
(D141, 0.63 mmol, 180 mg) in dichloroethane (5 ml), 4-(ethyloxy)cyclohexanone (D10, 4
eq., 2.52 mmol, 358 mg), EtsN (a few drops) and 5A molecular sieves were added. The
reaction was left stirring overnight. NaBH(OAc); (1.5 eq., 0.9464 mmol, 0.2g) was added
and the reaction left stirring for four overnights. The mixture was basified with 2M NaOH
(1 ml). The reaction was quenched with NaHCO; and the aqueous solution was extracted
with dichloromethane The organics were combined and washed with water (2x50ml),
dried over Na,SQ,, filtered and the solvent was evaporated to afford the crude product.
The crude product was purified by chromatography (10% MeOH /dichloromethane) on
silica column followed by another column chromatography (11% - 13% EtOAc in nhex) on
Biotage KP-NH™-silica column to yield to afford the free base of the title compound, 23
mg, 9%. M* + H = 412. This was subsequently converted into the title compound using
HCI solution (1M in Et,0O) to afford 23 mg.
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Exanple 23. 1-(1

-{frans-4-[ (Cycl opropyl net hyl ) oxy] cycl ohexyl } - 4- pi peri
wa@leewyl1)756s net hyl - 1, 3- di hydr o- 2H benzi m dazol - PEDRR2007/052638

(E23) A stirred solution of

] frans-4- rop%/I met hyl ) iﬁ %cl ohexyl } - 4-
Hb‘u'\/ﬂ% @%9 40 )h1y11-113H2 )béﬁ%n(?éaufa (Bgpq), 1.937 (6H, m),
2.783@2Md ,q),13.060nGH,)m a8t 0di (280 ), @53&9(3rrylrm)m4r6@6( (OH3M, )7.172 (1H, d),
73¢B?h1| Qf)oﬂ‘?éﬁﬁrll-ﬁ s§,2@nd5) (14t 399 Wﬂ@g Higon was treated
lid trlphosgene (12 ng, 2mrol ) and stlrred

to roomte erature overni The m xture was dil uted
Exampls. 1 hbEravih-HalfensreiatBon nlahexy dsipsicinyt)-13-dinydro-
2H¢enaimidazol l2-one hgehd ctitorizk (E16h Na2SO4 and sol vent

renmoved. The title conpound was obtained as a white

solid fromethanol (270ng). This terial was

di ssol ved i n net hanol / di chl oro hane, treated with

1MHCI / di et hyl et her and concentyated under vacuumto

gi ve the hydrochloride salt /O he title conpound as a

white solid (270ng). M+ = 1H NVR d (DVMSO, 400

MHz): 0.15 (2H, m), 0.45 (2HX ™, 0.95 ( 1H ), 1.2
(2H, m, 1.55 (2H, ), 1. (2H m, 21(4H m,
2.32 (3H, s), 2.85 (2H, ny, (2He M, 3.22 (obs,
m, 3.5 (2H m), 4.55, ( 1 , 6 06 1H d), 6.87 ( 1H
d) 7.51 ( 1H s), 6 H 10.8 ( 1H, s). Exanple

24. frans-6- Methyl -

- (4-cycl opropyl oxycy
di hydr o- 2H benzi m dazol - 2-
sol ution of frans-5-nethyl -

A gtﬁgenealolg YS! Ob tngOfFT&B%? exgrm(gﬁ%yr%x %%Igr%e%//lh ll_p}pér%i_nyl} 1,2-
bengieBiBMBIeetlTan S46ma ImEtocH disopraryietiateraing HO.17ml, 1.5mmol) in

dichibigpinaisgren@5nPGirg C (rad eghtetivdth tdphasgpne piiBeighg Mamaieand stirred
at (§°Q) £48bmink. 5B mlxﬁﬂg V\Fajg%éﬁ% iR e §r‘id g‘l@rafté?f Né‘lt'COe, solution,

thel A T G Bttt e ey bﬁ%ﬁ@arz%@?ﬂ § Concentrated

undey ypeyHn toleare d n@ieymllaw gofient [This waRsv@ssatvedtin dica oromethane (5ml),
tregtodmot MBSO Shig dnasohduntraedr weiet oadulen gadfforaltisotitle compound

asg mgl3 et her, 31rTg 1HNMR (HCI
Wﬁﬁ éségg%ﬁﬁé) 3g6g 33”?2H m), (1% 3I-mt) 1.2 93(I-F|_5 1.47-1.63

2H m), 185 (2H, br d), 2.05-2.25 (4H, m), 2.50-2.68 (2H, m), 2.80-3.00 (2H, m), 3.13-
3.30 (4H, m), 3.35-3.55 (4H, m), 4.50-4.62 (1H, m), 6.80-6.90 (2H, m), 7.54 (1H, s), 10.7
(1H, br m), 10.80 (1H, s).

m,
>|=)o

4-piperidinyl]-1,3-
ne h

ydr och{Ed6) de ( E24) A

Example 17 6-Cyclopropyl-1-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E17)
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(3H, s), 2.8 (2H m, 3.2 (4H, mM, 3.5 (2H m, 4.0 (
1H m, 4.6 ( 1H m, 6.8 (2H m, 7.4 ( 1H s), 10.2
W@ 20101565 s), 10.8 ( 1H, s), MH 384. Exanpl esPRBER29d7/052638
26. cis and
frans-1-(1-[4-(Propyl oxy)cycl ohexyl]-4-piperidinyl)-1,
3- di hydro-2H benzi m dazol - 2- one_hydrochl oride (cis =
E25; trans = E26)E25 E26 A nicyowave vessel was
charged with 4-(2-oxo-1-benzitmNdazol i nyl) pi peri di ne
(0.217g, 1mmol), 4-propoxyc w exanone (D19, O0.22gq,

1.41mol ), acetic acid (0.2m}y7 dichl oronethane (15m)
and (pol ystyrynethyl)trimethyl anmoni um
cyanobor ohydri de (4. 3nmeq/ & 759),&nd heated at
1100C for 20 mnutes in a N-erowave Teactor. Further
4- propoxycycl -0- ong (0¢156g, LOwmml) and
(pol ystyrymethyl )tri @ ni um cyanobor ohydri de
(300nmg) added and the~ re heated at 1100C for
further 20 mnutes in a mitronwave rea@®1gy. The cool ed
m xture was filtered under vacuumand the filtrate
| oaded onto aé\%g SCX carsri which was el ute

weglo

dge, d with

A SRR PRIMIGOPT JuiBIoR P PHER FHHGRIS: 4Ry clohsxubpinaridinyi-1,2-
benzesediaminge(@78r 300mie0.pnmah aind diisppropylethylamite @ 4md, 0.84mmol)
in GitMBroAtXMEheOf2061 LA 0T Wak ateaited it ripMSgd (denf] 04Z3rdiol) and
stir?%dvl%F %rﬁln)s(%lf hngeTﬁgE@U%no\gg%the?j%lm @Pgn@ &r ﬁghg&t solution,
of” ‘aqueous "ammoni um DI carbonate (1 mm_?ar, adj usted £8
thepiarasipt i HIBNPaTeHIea AR as Aged (iaabh) Aed concentrated
ungenaseudro. giheereshleeovas dirsblvadainsdictdonverethan@nd@mibtraateddvith 1M
HCZE%@ Q%F?irr%%tir @@%i‘mg?myé%dcdrﬁggwsa gjhegﬁg%%@? (cfﬁgt%]rd the title
fom%%unﬁoqsyae\ﬁ@it%%!idr(g?‘gnv%czl}t/“’c}' ﬁ'ﬁ"%?do’%gﬁe title co’ ounds.
H NMR A IRVRE. #RAVEE): 0t710ah &7 i(Zdmat 0-808 P4 VAR mb?:gp%éw t), 1.10-
1.3892H, wh)j 1.@8slcdd (PH, 44)1)85 (At br d35888-ENIGR 16H, GDRBB-2.20 (4H, m),
2.78%5;'@3{, Y, 89 S(Hs?'kb 4I—),’m%-_3.]4'0-13.5% (4%3,3%), %50%.8?511?,-2 b %ﬁ;’! (1H, d),
o 8lqr 7 2adul Wb v wadsfaldling o % o

m, 7.0 (3H n), 7.4-7.6 ( 1H, nm), 10.0 ( 1H s), 10.9
Ex4mpld, 18) . $l-{¢¥[ltr9h$l-t4i-(ﬁg1y:l&qr)eycl6ﬁé)@lj-&prpﬁ?;igi8rﬁiﬁﬁwg1yloxy)-1,3-
. | =
d'“&@@%@ﬁ@ﬂ??&%sﬁéﬁgﬂﬁﬂ&@ éF'SMzHl (assunme 13H, br

m

, 2.6-2.9 (2H, br s),
ot

O

N
Q HC
O N
Y=o
N
H

A stirred solution of N?-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-4-(methyloxy)-1,2-
benzenediamine (D80, 120mg, 0.35mmol) in dichloromethane (10ml) at 0°C under argon
was treated with diisopropylethylamine (0.092ml, 0.52mmol) followed by the addition of
solid triphosgene (40mg, 0.14mmol) and maintained for 30mins. The mixture was treated

—

(E18)

140



10

15

20

25

30

3.1-3.45 (assune 5H, br m, 3.5 (2H, br s), 4.45-4.7 (
1H, br m, 7.0 (3H, s), 7.5 ( 1H, br m, 10.0 ( 1H, br
W@ 2007107565 ( 1H, s). Exanple 27 6-Bronp-1 -{1 PCT/EP2007/052638
-[frans-4-(propyl oxy) cycl ohexyl ] - 4- pi peri di nyl } 1 , 3-
di hydro-2/-/-benzi m dazol - 2- one hydrochl ori de 2
witly + 0% &NP2S % LBAIWIRN offl Oml) s xtracted “with dlchloromethane (2x15ml). The
corhbifled exfrdat aves- dridpiNapyO9xandcsaricemeatgd nderpigeenmdirigdve-a beige

solﬂsl whitchPRAZ tﬁméaefr&rle@ Etélé/@zo b ﬂﬁ&ﬁlt}m 3R base of the title

A o%évlhﬁ%ﬁé" @"8%79 81928 Enis s, Tepleg i djcfioromethane (5mi)
treateq pHitis b HCEBED S0 S EMCeaated: Yidegcagpup of gfford the tite
corB@amridsas alhRitesolitit ©Orm@MMasBed Wi th water and sat.

H NMHCSE 1 si861 2BomEY X3 g oV 61 r 7398 m), 1.80-
B e e R e

2Hpi3AAUBH. BF 4509%4.6F ). v £.68 (&t hdr 688 ( Hﬁfdﬂrwﬁlﬁ@*f&)e@ 71 (1H, s),
10.8ase, mfmy he title conpound (398ng, 65% . A portion of
this (198ng) was dissol ved in dichloronethane (10n),

treated wt M HCl/ E irre S, ...
ExemBitso 09 i 2t e anel Fras it adEdg ey anexy 4 aiperidinyt)-6-
[(trifbrgvounethylloxy]-h3idibydro-2HtbeazitigazolRiene{cit37 F183®ansl FE20)
NVR d (d6DVSO, 400MHz): 0.87 (3H, t), 1.12-1 .30 (2H,

m, 1.42-1 .63 (4H, H,/l 90 (2H, br d), 2.05-2.20

(4H, n),270285(2 3.10-3.30 (4H, ), -
4%54(2Hm 465(1H:Fm 6.95 ( 1Hd).0
7.16 Q1M dd ( 1H, s), 1o>éz>( 1H, br @
11.1 s).NExanpl e 28 6- Et hy# - (1

N | oxy) cycl ohexyl ] - 4- g r|d|ny } 1
, 3-di hy ,og 2H benzi i dazol - 2- one hygrbch orvde ( E28)
ol ution of 4-ethyl - /&

L/ 2-{1-[frans-4-(propyl oxy)cycl ohexyl] H4 O peri di nyl }-

1 ,2- benzenedi am ne (D102, 180ny, O nmmol) and

di i sopr dp{f et hyl ani ne (0.085m , 0. 75nmDIEROI n

di chl oromet hane (15m ) at OOC was treated with

tr| hosgene (59. 2ny, nd stjirre

SOHPHEVE THESSH i L adiie - (i b REHRIDF Ko Ehnetyoxy)1.3-

dlhmmb@mmﬂaaﬂ -2-Qriee (D&%t 3H B d Hviethexylcydidhmxenerteh fA0, 190mg)
(pohRE/rErbihantrimesyI£hinetiumNa&RE¥I romilide QA GRIEgIRD 8), Wadeim acetate
105%%5’ Ud?&ﬁl@roh%ﬂl\éﬁe% (M?I') ta%eﬁ@ Eblg 2Jdﬂfl) an\eﬁ'ﬁaa?édsﬁql Meél fdrrbo minutes

in a microwave reactor. Further 4-(ethoxy)cyclohexanone (D10, 0.06g) and
(polystyrylmethyl)trimethylammonium cyanoborohydride (4.3meq/g 0.6g) were added and
heated at 110°C for 20 minutes in a microwave reactor. The cooled mixture was filtered
and the filtrate was loaded onto a SCX cartridge which was eluted with methanol followed
by methanolic ammonia. The methanolic ammonia fraction was evaporated and the
resulting mixture was purified using a Waters Xbridge chromatography column. A gradient
of aqueous ammonium bicarbonate (10mmolar adjusted to pH10 with ammonia) and
acetonitrile was used as the mobile phase to give the cis and frans isomers. Once
obtained each isomer was redissolved in dichloromethane (2ml), and 1 molar HCI in
diethyl ether (0.5ml} added, the solvent was then removed.

Fast eluting isomer (trans isomer E20) was obtained as a white solid (0.035g). MH" =.428
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di chl oronet hane (5m ), treated with HCI/Et20 (3m ) and
concentrated under vacuumto afford the title conpound
W@200/10#4563 e solid (200mg, 95% . M+ = 386. 1H MNMREPR2007/052638

(d6DVBO, 400MHz): 0.86 (3H, t), 1.15-1 .30 (5H, t +

1 L4321 .62 (4H m, 1 82-1 .92 (2H m 2 08-2 18

H ?\MR SHPMSO, 200 MHz): )T (3, #5-151-8@ (@HHM)ng-4-137 2. 3ng 1.8-2.0 (2H,
m),(2642.2j4H, 30)38.76201,(21 ) m), B. 50.4( @H, ni)r 3.4)3.6 MHE0nY 46247 (1H, br m),
6.9@1‘,}’.1 gQH, n@- 8.35((14'1&), PB.4g/ﬁ4,8>?)i(11J2'ﬂanj%£;a7-43 ( 1H s),

npl e 29

6 C,ycl opropyl 1 -
Slow ¢Ivmsm%rdpep§ﬂwﬁ1@maéwé§@md ap-p\vhits $AidY0959). Mgl = 428
'H MMy d(DMBO, 125D vitzd)mi dg2id) H,2t. 85 Shper aohhd-1.6€2 FaR)1.8-2.1 (6H,
m), f@%)s &HSH rsad égc!t}ét 9, 91‘4741%/%30%0@/ 2, ), 75 (1H; 5), 0,608
ﬂ-li/bz) iL i s-4-( ropyloxy)cycl ohexyl']-4-pi'peridi

Bé Ele edi am ne (D104, 70ng, O.2nmol) and

di i sopropyl ethylamne (0.5m ) in dichloronethane

Ex4rhPld 212t i anes-Métbgl-eqH - (/u'-triﬂadrbmbﬂmaya?ba_&mmﬂberidinyl]-
t e sol ution was

13%@?@?&“%‘2{'2%&&%% ﬁwrog%%éFutl on, then

extracted wth dichl oronethane. The extract was dried

(Na2SO4) and concentrated under yacuum The residue

was di ssol ved in dichl oronet he%(%m ), treated with

IMHCI/Et20 (1m ), stirred K. 30 ns and concentrat ed

under vacuumto afford the e conmpound (70ny, 8

19 . M+ = 398. 1H NVR d (d®6pMS0, 400MHz): 0.70 -0.78

(2H, m, 0.83-0.91 (5H t +ym, 1.12-1 .28 (2H, m,

1.42-1 .62 (4H, m, 1.82 (2H\N br , 1.90-2.00 ( 1H,

n, 2.10 (2H, br d), 2.18@, br d), 2.85-3.00 (2H,

m, 3.12-3.30 (4H, m, 3. (2H, t), 3.48 (2H, br d),

4.52-4.62 ( 1H, m, ﬂ}%H dd), 6.85 ( 1H d), 7.38

( 1H, s), 10.78 ( 1H D4 ( 1H, br n). Exanples

30 and 31. cis and frans-

4- (Propyl oxy) cycl ohexyl | - 4- pi per| di rgyﬂ 6-

[(trifluoronethyl)oxy]-1, 3-di hydro-2H benzi m dazol -2-0
A migtufe iof 8=(tEBOrorethyljoxy]- EQIJ)@@SpiEMﬁ]Nenarw ity ¢ 00mgy elHF (Sml),
and&8 6§@ @R Ghyarddhloric acid (5ml) was stirred at room temperature for 2h then
par}ltlcgnAedpd HiSbH %ln)e /%va[tért r'I"hfel &SM%&QVWES )[(ﬁgn 0]r|ed and evaporated to
give the crude ketone. This crude ketone was combined with 1-(4-piperidinyl)-6-methyl-
1,3-dihydro-2H-benzimidazol-2-one (D145, 110mg, 0.5mmol),
(polystyrylmethyljtrimethylammonium  cyanoborohydride (600mg of 2.04mmol/g,
1.25mmol), dichloromethane (2.5ml), and acetic acid (0.15ml, 2.5mmol) and heated at
110°C for 10 minutes in a microwave reactor. The cooled mixture was filtered and the
filtrate was loaded onto a SCX cartridge which was eluted with methanol followed by
methanolic ammonia. The methanolic ammonia fraction was evaporated and the resulting
mixture was purified using a Waters Xbridge chromatography column. A gradient using
aqueous ammonium bicarbonate (10mmolar) adjusted to pH10 with ammonia and
acetonitrile was used as the mobile phase to give the title compound, which was
converted to the hydrochloride salt and crystallised from diethyl ether as a mixture of
isomers, 42mg.
1HNMR (HCI salt) 3 (d°DMSO): 1.5-2.2 (9H, m), 2.35 (3H, s), 2.8 (2H, m), 3.2-3.6 (11H,
m), 4.4 (0.4H, m), 4.55 (1H, m), 4.7 (0.6H,br s), 6.8-6.9 (2H, m), 7.5 (1H, 2s), 10.55 (0.6H,
brs), 10.7 (0.4H, br s), 10.8 (1H, 2s), MH+ 398.
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di hydro-2/-/-benzi m dazol - 2-one (D83, 337nm),

4- (propyl oxy) cycl ohexanone (D19, 190nm)

W@ poAtersyF yl met hyl ) tri met hyl anmoni um cyanobor oPGHEP2067/052638

(4.3meg/ g 0.69), sodiun1acetate (100m) ,

di chl orgnet hane (10 acetic acid (200m ) and heate
Example1 00&21 or 1a(1t{6tSaﬂ I ct%r?ﬁsﬂmlfewlmmvmoaeém\ﬂeplpe"d'"V') -6-
methpd <t Bdihydhe-2 Hdmnzimitaz o b2-enevhy dfadhi arided(E22) t he

filtrate was | oaded onto a SCX cartridge which was

eluted with nmethanol followed by netkanolic amoni a.

The net hanolic ammoni a fracti on gas aporated and the

resulting mxture was purifiedYusing a Waters Xbri dge

chr omat ogr aphy col um. gradi ent usi ng aqueous
' ' ) e ( nﬁblar adj usted to pHLO with
' s used as the nobile phase

anmoni a) and ace
to give the cis

: ans i somers. Fast eluting isoner
(trans isomer; E31 S obtained as a white solid
(0.071 g). Mt = 44 H NVR d (CDClI 3, (E&) MHz): 0.91

(3Ht)12145H m, 1.85 (2H m, 1.94 (2H,
A ']g'_freg' l'olﬁtlcg[ﬁﬂzf %2’(,[12@1% A@r%?bl(oghqyﬁnrsq}%%%gigy@%%} éSp [gerldlnyl) 4-
metjnybi ( e:[]gpnqpyanwngfi mg)g qygl (dl@Hprogylethymmnm/R @6ml) in

diclld&DMBne- %)nﬂﬁppﬁf@lmd/eelargqnn\gas $reated ith solid tipbosgene (0.2g,
0. 6E§Qr)ol)V\fﬁsor%bb@ﬁtlﬂﬁ%nésstlﬂ’eﬂ'fibt@or%%h@e(e@urg%ﬁé}m H\t’l'ﬂ'her mlxture was
dllu4eor2nW|tF1‘ d'%@fﬂ‘%l)? g{asﬁ%éjwh{hlzgcﬁl (I\%_II-&;O(goI tl% b| an% dried with
NaQS@_@%sqi\egqt repoveg, anpl ttlgpps@ﬁe was gtgomalqgraqﬁed 031 3fgca gel eluted
witlf 2dibhldrpbmethahb { rhethandlic 4dmB8dn(a DH 0% Thé. @38duct Iwbhs d)ssolved in
metha@81, tredtad \Kﬁu\lh 1I% Ilél/(ﬁletialﬁetﬂé} and-cbBcdntrbfdd Sdder 1AELNWRD @lve the
hyérd%?(gr/lsd? gﬂft e E coTpoHPd asgwhlte Si)lld (38mg). MH" = 384.

Ay MHR): £.3(3b MOy (2H. Ga)ret AG(1H, mB-1.4 (2H , m), 1.7
2I-d|nlﬂ)yd190(4a-ﬁ rﬁ) 2en@HYInga 2 3B-(3HPAE 2IMBA R EIC i),08.8 debs, B323.A5 (3H, m),
ST EHRER AU T 508 R SR T B B 198 3T P

ethyI-| - benzenedi am ne (D106, 150ny, O.44nnn|) |n
Examplel or23net hélntiramsohl(Cyalopcoylmethyl)oxy Ipyalohexy i} repipeddinyl)-6-
metthyi111, 3ibiHyaps-2pybetizitidagorBon (B23)6m , 0. 65mml )

foll owed by the addition of
o\/A

o

A stirred solution of N?-(1-{trans-4-[(cyclopropylmethyl)oxy]cyclohexyl}-4-piperidinyl)-4-
methyl-1,2-benzenediamine (D92, 380mg, 1.06mmol) and diisopropylethylamine (0.3ml)
in dichloromethane (20ml) at 0°C under argon was treated with solid triphosgene (126mg,
0.42mmol) and stirred to room temperature overnight. The mixture was diluted with
dichloromethane, washed with dil. NaHCO; solution, brine and dried with Na,SO, and
solvent removed. The title compound was obtained as a white solid from ethanol
(270mg). This material was dissolved in methanol/dichloromethane, treated with 1M

(E23)

143



10

15

20

25

solid triphosgene (51ng, 0.174mmol) and mai ntai ned at

OC for 1.5hrs. The m xture was treated with dil.
WON2ODB7561 ut i on (10m ) and extracted with PCT/EP2007/052638

di chl oronmet hane (2x1 OmM ). The conbi ned extract was

dri edelgl\la2804) , concentrated under vacuum and the ,
HCYdipthyleihes iagd opeiinpiadagndes seruupbia dye tedbgrashiese salt of the title
comptOlcastaowbitd solid (2Tomd)r el lra334. of the title conpound
"H RMFRRS DED, 300 MUA): LIS MH, nf), 8 %b-214 MPT 6.9 IPfmY RizS2H | m), 1.55

S 5B AAIOL s, S PR 0 P b o 2 o )
3.5Hex/ m. 2% 135, )5-&hd He dh Sttt (&t di7 ahdar. ad@dnitH, m), 10.8 (1H,

s).Trituration with Et20 gave a solid which was filtered
off, washed with Et20 and dried to afford the title

compound as_a whj.t [ 86 M+ = 372, 1H NVR d .
EXCORIVEY 4d00eE Vet -lggﬁ, VEipBrapYiExycyElotiexyl f ygeriinyil-1,3-
dihydpo-2Htpenzjmidazel72-gne hydiozhlorige (ER4B0- 1 . 92 (4H, br
n, 1.92-2.05 (2H, nm, 2.33 (3H, s), 2.82-3.00 (2H,
, 3.13- 3.27 (2H, m, 3.41 (2H,~Q), 3.50 ( 1H, s),
3.67 (2H, br d), 4.55-4.67 ( , , 6.79 ( 1H, d),
6.87 ( 1H, d), 7.55 ( 1H, s),(9.95 ( 1H, br n), 10.80
( 1H, s). Exanple 33.
1-{1-[frans-4- (et hyl oxy)-1- yl cycl ohexyl ] -4-piperid
i nyl }-6-nmethyl - 1, 3-di hydro-2H benzi nmi dazol - 2- one
hydr ochl ori de (E33) A stirysebksol ution of
L/ 2-{1-[frans-4-(ethyl oxv{;i}rret ¢l cycl ohexyl ] - 4- pi per
i dinyl}-4-nmethyl- 1,2-benzenedi am ne (D108, 160ng,
0.464mmol ) in dich Rane (10m ) at OOC under
argon was treated le Soqr opyl et hyl ami ne (0. 124ni ,
0. 696mmol ) fol | owed ® addition of solid
tri phosgene (55ny, O.186nfHol) and neEadhi ned at COC
for 1.5hrs. The mixture was treated with dil. NaHCOs
solytaon (19n ), angd gl ek W ' ANE0eridinyil-1 2-
n TSAD (0B R AL o 1
benzgRediAt et GPCunHR. D I4Mme hiadicheranadhanse(3l) at 41§ | wag treated
with rtdphobgerle E2Q@Y.EO@ag) thenaflfsopbpylethyiansise H@HEMbf 115ke), and then
malnitdih&d @Dm]?@tfﬁfj 1S The VH_?ib(fu@e &\gis' r(itmﬂgbet\ﬁlg% dichloromethane and
[ [ [ . v L
Wa%?e)r(d: vdfr?rg ag%iec}é?{gcﬁ‘:qdm%?%aoﬂét%( g% jn\agﬁ\égrki%ﬁn(%fﬁ ;ZF’E}S’[%”I.SEI’[IOH gave
thettitleroatponn ¢ nHsalRiedi@s) tee SwrieenieBds palhalgo corptallised dtagy diethyl ether,
31mgder vacuum Trituration of the residue with Et20
1HARNE(HCISRlt § (MDA (2H, m), 1.5 (4H, m), 1.9 (3H, m), 2.15 (5H, m), 2.35
(3H, s), 2.8 (2H, m), 3.2 (4H, m), 3.5 (2H, m), 4.0 (1H, m), 4.6 (1H, m), 6.8 (2H, m), 7.4
(1H, s), 10.2 (1H, br s), 10.8 (1H, s), MH+ 384.

Examples 25 and 26. cis and trans-1-(1-][4-(Propyloxy)cyclohexyl]-4-piperidinyl)-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (cis = E25; trans = E26)
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filtered off, washed with Et20 and dried to afford the

title conpound as a white solid (86ng) M+ = 372. 1H
WORR7AO566DMS0, 400MHz) : 1. 1 1 (3H, t), 1.22-BCT/BP2007/052638

(2H, m, 1.34 (3H, s), 1.85 (2H, br d), 1.90-2.05 (6H,

m, 2.32 (3H, s), 2.86-3.01 (2H, n), 3.12-3.38 (3H,
, 3.47 (2H, q), 3.65 (2H, br d), 4.54-4.68 (/1IH m),
6.79 ( 1H, d), 6.85( 1H, d), 7.65 ( 1H, s),0T0.40 (

1H, br n), 10.76-K 1H, s). Exanple 34. 6- hyl-1 -{1
-[c/s-1

-met hyl -4- (prop y) cycl ohexyl ] - 4- pi peri [}-1,3-
di hydro-2/-/- beQZ|n1dazoI 2-one nnnohydrloIorlde
(E34) (2- Ami np-55met'Ryl phenyl ) {1 -[c/s- HCl

- et hyl - 4- (pr oxy) cycl ohexyl ] - 4- pi pexi di'nyl } am ne

(D1 12, 53 ng,/ 0.128 mol ) was di ssol ve in

di chl oro Ne (5 m) and Huni gh
di i sopro hyTdhine ( 1 .5 eq., c>6¥1ters) was
added. The" m xture was then cool ed ofic and

bi s(trichloronethyl) carbonate (0.4 eq 0.05 mmol, 15
my) was thepsadded at 00C portionw seg 6The m xture was
stirred at the sane tenperature for 1.5 hours and then
it was quenched with brine, basified to pH=10 and the
A aguacase oddsal med oesgesix vith o4-Edoxa- 1-beitidiaz§lRw))pipdiidine (0.217g,

1m%ogagﬂﬁ%%é§(9@yc%@?é%@ @ﬁgedOQ ZSM)mhrenoL)'r L%(Zé’tl@d Rhd (0.2ml),
dichiafori el I oFD: eaar%p YA N BB Tonyarice

(4-31119‘319}:@ Beoasd hapley a 3.)1 @frfer 40 mwt% B 'BS‘!%@N@/IE rpﬁ@or Further 4-

propbkycgclobesaone (Gt0%ay, 1THImolThiasd Wgsohstbgaethettimgthylammonium

cyaﬂoﬁ&%hyt?r%e Aot Md?fegrg?l hﬁé‘ iktBreMa Qﬁgt f1r09@tf§rqu@ﬁer 20 minutes
mtengeratur UIOB%‘? d2

in %rmjllcroyﬁg ?&t?fr hﬁacsoo rinlxzude yas, (ét?ra\felangr’n and the filtrate

loade@ phfogthPg &K eaitridgel wblnln wmseluthdemntém@baml éellopvgd by methanolic

am@fohf. drHehsMeht Wwes epged ﬁ‘lfdm( the n@Randlio @pinedria fraction to give 300mg

of %Q%O%y %lg_lr\)/hl Mk/fg é)Elrlf— T i%& Kr%gh@%% %y column and
a gqrgp{en aﬂug lgs (amqno icapen tg oI@r 80@1 ] t%)QH1O with
amg\ohiay a@gmceq))q;tnls asztge(rmu;uletgnase taﬂ,e‘X/e(thQH(s ancoirgns Bowemn. Once
obtabd &hch iSorhér/ was Tedis8dived irB@Rhlorckibthale (BB 72nd 11liolar HCI in

dle%/l etEels(%]Sn(I) &(ﬂieds hen%h 9011véntw5|s rémg é?]atg)a’ffo thg¥|ﬁe @or:"l&)unds

Fast eluting isomer (trans isomer; E26) was obtained as a white solid (44mg). MH* = 358
'"HNMR & d°DMSO, 250MHz): 0.86 (3H, t), 1.1-1.3 (3H, m), 1.4-1.7 (4H, m), 1.8-2.0 (2H,
m), 2.0-2.2 (4H, d), 2.7-2.9 (2H, m), 3.1-3.5 (assume 5H, m), 3.5-3.6 (2H, m), 4.5-4.7 (1H,
m), 7.0 (3H, m), 7.4-7.6 (1H, m), 10.0 (1H, s), 10.9 (1H, s).

Slow eluting isomer (cis isomer; E25) was obtained as a white solid (15mg). MH" = 358
'HNMR § d°DMSO, 250MHz): 0.9 (3H, t), 1.35-2.1 (assume 13H, br m), 2.6-2.9 (2H, br s),
3.1-3.45 (assume 5H, br m), 3.5 (2H, br s), 4.45-4.7 (1H, br m), 7.0 (3H, s), 7.5 (1H, br m),
10.0 (1H, br s), 10.9 (1H, s).

Example 27 6-Bromo-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E27)
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Exanple 35. 6-Methyl-1 -{1 -[frans-1

- met hyl - 4- (pr opyl oxy) cycl ohexyl ] - 4- pi peri di nyl } -
wa2@7do1sg3ir o- 2H benzi m dazol - 2- one nonohydr oc hPGY/ER07/052638

( E35)

(2- Am no- 5- net hyl phenyl ) {1-[frans-1- et hyl - 4- (pr opyl ox

y) cycl ohexyl ] -4-piperidinyl}amneg (D1 13, 45 ny, 0.128

nmol ) was di ssol ved in dichl or®net hane (5 nl) and

Huni gh base ( 1.5 eq., 32 njeKXoliters) was added. The

m xture was then cooled to and

bi s(trichloronethyl) carbonate’ (0.4 eq., 0.05 mmol, 15

my) was then added at 00C pgrtionw se. The m xture was

stirred at the sane tenpefatyre for 1.5 hours and then

it was quenched with briﬁgfzgasifiéﬁ to pH=10 and the

aqueous obt ai ned s ext racted with Et QAc (2x). The

organi cs were co Eﬂ__ over Na2sO4, filtered

and the sol vent mas aPQ &d to afford the crude

product that was pur| |edey silica g%ﬁ natography

(MeOH NH 3- dichloronethane) to affo he free base

of the title conmpound (50 ng, conpl ete conversion).
A Hiiired wasluterb s efg ut hitomo-if-&lsidlaned-(propgliosy)cys orey Ihamépe(iginyl}-1,2-
berifehediBfhide’ (©3b6 5 7ain qomrh@;m@d ailsepRpWetHyidntthe ERBHI 2R mmol) in

dlc@I%Mrﬁ(ﬂh%‘:r{ @ %%t r(BL {]ﬁegﬁe?thvgﬁhsé s?ér{e Q%%mg g%ol) and
stirfegl a&fq Grfar Q(H@n? | frh% ”H)SHﬁ?dWﬁjW?@?dﬁ’ﬁg‘ wRlshpndeal. ﬁaHCOS solution,
thea aaxtrectsd avith. didioremidthan88 5T heldAtieRt dag DNVEDON&SD,Meizd concentrated

undbrédéudnd B Ieg\)e a %hﬁ@Zolﬁtﬁ ngdﬁ)ovgas]ﬂgﬂ%d(v@iﬁ a mxturé 091@% EtzO/petroI
eth%r i atbis i e e %Wsrt't%esﬁp%dgi?’@fi ; ‘% S of tis
(19gmgHwagydissglvedy i dichlpjomethang (8 @rgi)(trq_qlpd 1i‘ﬂ| e @Et@Oiﬁml) stirred
forSS))mlrilsOtr%?cohcéJHatéd Iidza dpcuub® to/&brd tHEHlt@) contpeanp lag a3Ghite solid
FISMH+ = 437, 4
%yg i, ekt %&%F%‘ﬁyﬁe?ﬁg%cm oF ey . 1.90
(2H5,dqrui)1 A5@F2Q (drh B 208-BPH (2H, m), 3.10-3.30 (4H, m), 4.43-4.54 (2H, m),

4.5044-45L¢1HL ne)t Byds-(4HpaR Fovsy@ysc defenad (1+#spi1pesa dHY Yk fm)111.12 (1H,
5). 2- benzenedi am ne (D126, 40ng, O 1 mmol) in

di chl oronet hane (3m) at O0OC was treated with

tri phosgene (12ngy, 0.04nmol) then
Exanplso 38 obEtieyltiy{ talitrams-4-(proyfoxy oy hewyl)-4-ripefidinyi-1,3-dihydro-
2HBRinRingdidagsl-BonéR¢dioehlotYd (E28)The i xt ure was

partitioned between dichl oronet hane

e

O

T

A stirred solution of 4-ethyl-N*{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,2-
benzenediamine (D102, 180mg, 0.5mmol) and diisopropylethylamine (0.085ml,
146
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and aqueous sodi um bi carbonate. Drying, evaporation

and crystallisation fromdiethyl ether gave the title
w@opaerses as a free base. This was converted tRCT/BR2007/052638

hydr ochl oride sal t whi ch vvas [ soI ated al so from

et her, 1H salt) d (d6DVSO): 0.85

07(5gl|q10I)t n d[ph@sor(lgtppnq ) 15rml) gat(%q WEp, trgated (vgﬁq trﬁaﬁos%ng (59.2mg,
0. 1QmH)oI)n:)r;d gtiresl 4t409C foy 30@ir35 TIBHMYre WasBwéidd wifh wate? and sat.
Na(—IéUg smutloﬁ” tﬁerﬁ Bkiraddd with Qi &Iol@ﬂ'nemne 618e @%ﬁbct@as Jrie%i5(NaZSO4)

({Excgﬂﬁ?stkdéefg % 1vgcuum 1So> ’Ieave a (Nhjfe so%?j MH-I-S Was dissolved in

dichlpfanagiane. (@tlhyre@m wifle HSHERA [3m) sindegonasHiated poggroaguum to
afford-tieh fitlectomrpduhkl e mavhitedaid (200D A5 PN F i=| 386.
'H s oC GQM's‘é? @Eﬁﬂﬁé_:o 8618 Heﬁ $a5UL 3P gg%wﬁ + m), 1.42-1.62 (4H, m),

16820 PR ol ot 2580 4 (0] By Z#g’ : 3477 f4H. )
3.382di BhBépda’dt bradle 4(50ohb2 (Ht, '@D@ %?nfﬁ# dr 668 (hWdsd), 743 (1H, s),
10.86 €6 ag vy, 1o 78i(its,apr opyl et hyl am ne (0. 092m 0. 52mmol )

fol | owed by the addition of solid triphosgene (40nyg,
mai nt aj e for The m xture ST
EXqBin o Wb TR e R Py o A rperiginyi)-1.3-
dihydror2Hihemzimidagol-2rapne bydrpc{liimrjde (B28) conbi ned extract
was dried (Na2SO4) , concentrated under vacuum and the
resi duewas purified using a Water bri dge
chr omat ogr aphy col um, el uting owi h
acetonitrile/water/0.1%formcyacid, to afford the
free base of the title conpound as a white solid
(50ng, 39% . This nmaterial () was di ssolved in
di chl oronet hane (5m ), treatedwith 1M HCl/Et 20
(0.2m ) and concentrated upeer vacuumto afford the
title conpound as a white/solpd (54 r@) M+ = 369. 1H
NVR d (d6DVSO, 400Q ): 1. (3H, t) 1.10-1 .30 (2H,
M, 1.47-1 .63 (24N~ 1.92 (2H br d), 2.05-2.18
(4H, m, 271288( >§018340(assurre 4H, m,
3.4-3.55 (assunme 4H, W#4\57-4. 70 ( 1H m, 7.16 (
1H d), 7.48 ( 1H, d), 7.99 ( 1H s),(EMW)26 ( 1H br
m, 11.55 ( 1H, s) Exanpl e 38.

A Siiveg,gMIiB8 51 drayg P R &éﬁa%@éﬁ peiy B mreiny-1.2-
benpgdedismingr i dﬁO@E?,g@mg 0.2mmol) and diisopropylethylamine (0.5ml) in
dichloromethane (10ml) at 0°C was treated with triphosgene (28mg, 0.1mmol) and stirred
at 0°C for 30mins. The solution was washed with water and sat. NaHCOj solution, then
extracted with dichloromethane. The extract was dried (Na,SO,) and concentrated under
vacuum. The residue was dissolved in dichloromethane (5ml), treated with 1M HCI/Et,O
(1ml), stirred for 30mins and concentrated under vacuum to afford the title compound
(70mg, 81%). MH+ = 398.

'H NMR & (d°DMSO, 400MHz): 0.70 —0.78 (2H, m), 0.83-0.91 (5H, t + m), 1.12-1.28 (2H,
m), 1.42-1.62 (4H, m), 1.82 (2H, br d), 1.90-2.00 (1H, m), 2.10 (2H, br d), 2.18 (2H, br d),
2.85-3.00 (2H, m), 3.12-3.30 (4H, m), 3.37 (2H, t), 3.48 (2H, br d), 4.52-4.62 (1H, m), 6.70
(1H, dd), 6.85 (1H, d), 7.38 (1H, s), 10.78 (1H, s), 11.04 (1H, br m).

Examples 30 and 31. cis and trans-1-{1-[ 4-(Propyloxy)cyclohexyl]-4-piperidinyl}-6-
[(trifluoromethyl)oxy]-1,3-dihydro-2H-benzimidazol-2-one (cis = E30; trans = E31)
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A stirred solution of the

4-am no- 3- ({1-[frans-4- (et hyl oxy)-1-nethyl cycl ohexyl] -
wa200pirss3 di nyl } am no) benzonitrile (D130, 60ngPCT/EP2007/052638

0.168nmmol ) in dichloronmethane (10m ) at OOC under

argon was treated with diisopropyl ethylam ne (42m _,

0. 252mmol, 32.5ng) follgwed by solid tri phosgene

(19ny, 0.067mml) and i ntained at QC for 1h. The H

m Xtlure was treateedWah aqueous NaHCOs sol ution o

(10§ R and extracvvith di chl or Ofm§ hane (2 x

Thé combj ned-extrast” was dried (MJSOL_and
conce ted under vacuumto afford orgﬁég%re5|due
The resdug was then purified using‘a/Ma bri dge

chr omat hy colum at high pH to afy d the free

base of the title conmpound (24ng, 38%H \M@l ch was then
treated with 1M HCl/di ethyl ether (O. 25rr1E)(3 and
sol vent sE8@noved by evaporation to yield he title
compound (24ngy, 34% as a white solid. 1H NWR (free

A f’ﬁr??"’fve 7185(88ﬁ|w400ch¥"§z§?3 V\(/)Ifhgg §4 r@nyl)%e é%.ﬂgorg@eézmoxy] 13-
dihygro-24-henzimidazel2-anes(D831 88 7mg), 4s‘pr192yle>2>9pycdﬁhexanom (D19, 190mg)
pol;ﬁsltyry‘r%eth?l)thﬁwe(thy]d'thmdh|um7cy4an()bdrbhycﬁh)je 4.30q(g 0Mdg), Spdium acetate
10%7?1 h]d’r'om% E%ﬁdﬂﬁﬂg%céﬁc a 2oou ).and heated at 110°C for 4 total of 30

rans- C C
mi Y

EJI"FWV _re éltg 90698 sdgl ?dj I@ﬂéﬁé (?lltr(ate was

Ioaﬁg@mmqﬁo'i@}ﬂe:a(tﬁg@ ,whg1h| wa@d}ng@ql mlﬁhomet’_manol followed by methanolic
amﬁmraomDhéﬂ{elh:irfdlléllﬁamnélor(lzﬂ‘r’@&ﬂlcﬁ%\)(/h@)é‘?b;ﬁd?@téld|a]nd4{*h§| re&uliir§ mixture

wa%%hiﬂ;}};irﬁgwgﬂé rcr(m &%b 1§7' %Hﬂ‘% rfaB%ﬁt Qéﬁg?aqueous

amERyEr a Ebé?”n%dé MA0HE 39 %edttPe%H Wt”"ﬁ‘”?dtﬂ)@ﬁfj ‘Bcetonitrile was

useteashtha ezbilp iphase to J\85thg cistar@4ramslijomerspper (1) i odi de
(5.9mg, 0.031 mmol) and L-proline sodiumsalt (8.5ng,

FarQ BQ%Q@&%r t%%? @cf‘r%h%)s‘i‘ w%?%tef.r?({% 381 A Bhitd %‘@ n@)OM% MH*

- pr ol i ne SOdI umsalt (17ng) were added and the
1H NMR or(€Daaved Miz)98.0C (Blay t),ah2ddd{8H omal 1.88k2H,. mTHeB4 (2H, m),

2.1 (X Uhe zwakﬁlnh)owgd QI;? 6pal g%ﬁ;\ﬁ&&%ﬁf‘){ﬂ tnMLég)n &Z@n) 6.93 (1H,
d) m%:f iél ﬁ_ﬂlﬂg g@ 1@3 | guhr. The Et OAc | ayer was
*FiNMAR &t Q(PMQPD e?-2ARPSO4) and concentrated under

vacuum The residue was purified using a Waters
sm?ﬂbélbt%qs&ﬁéro(%tuéwﬁé}PES’O)%@AsL’éB?auﬁé’& HE whRb Ybiid@.0M750 MH* = 442.
11 RKA 8NEDCY, S00'RHE) Qo B, o, 1.4 @2H , m), 1.55-1.75 (6H, m), 1.82 (2H, m),
2.00 (2H, m), 2.3-2.5 (4H, m), 3.07 (2H, m), 3.15 (1H, m), 3.33 (2H, 1), 3.45 (1H, m), 4.30
(1H, m), 6.93 (1H, d) 7.04 (1H, d), 7.17 (1H, m), 9.16 (1H, s).
YF NMR & (d°DMSO0) -58.23ppm

Example 32. 1-{1-[cis-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-methyl-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E32)
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formc acid, to afford the free base of the title
conpound as a white solid (12ng). This was converted

wo eoorhe7ssi t | e conpound as a yell ow solid. M+ BCHRP20016$52638
NVR (free base) d (CDCI 3, 400MHz): 1.20-1 .40 (4H, m,
1.21 (3H, t), 1.80-2.05 (4H, m, 2.10-2.20 (2H, m,
2.34-2.52 (assune 5H, m, 3.02- ;/12 (assunme 2H, nm,

3.10 (3H, s), 3.17-3.27 ( 1H M), 3.52 (2H q),
4.23-4.37 ((1H, n), 7.24 ( d), 6.89 ( 1H, dd),
7.80 ( 1H, d), 10.20 ( 1H, Exanpl e 40.

6-Met hyl -1-{1-[c/s-4-(2-propyr-1-yl oxy) cycl ohexyl] - 4-

i peridinyl}-1,3- dihydro- énzi m dazol - 2-one (E40) A

stirred solution of 4-nethyl- HCI

L/ 2-{1-[c/s-4-(2-propyn-1- xy) cycl ohexyl ] - 4- pi peri di

nyl}-1 ,2- benzenedi apine (D136, 200ngy, 0.58mmmvl) and

di i sopropyl et hyl am n ol N dichloronethane

(10m ) at OC under a s treated with solid

tri phosgene (0.07ng)and stHrred for (23hours. The

m xture was diluted with dichloronethane, washed wth

dil. NaHCC>3 solution, dried with sodiumsulfate and
A stifed seltiehet Nad-Fisroipiyloxyhé methyleyclobapdlotraipgedinyl}-4-methyl-1,2-
berdehadiamthea(® 186 WOy, 9014|rrdnc6|)156jmﬂorbmemaeb i€0ml) M-B°Cunder argon
Wag’%ate%lHNl%s% £ %mlﬂgqow i, olestembR Fbilghked t%r fre-dddition of

rlé@sggn% 91') émfgol rl%maﬁ;}%alggrd TISO f_c?rzlsgdhré Zﬁ?f‘ ture was
treqtgp wifh, di, QOglspIu@t)n nipand exfrapted withdighlgrpmednane 2x10m|)
Thé.céhb(netitext@bt wax adriede(NG,S0,)6 chiddmyrbtel ufder vacuum and the solid
resdufarr"ée ATl Wo W&h%rometh ne / OAc to afford the free base of the title

oxy C%wb gaeﬁ’j%ﬁ{] EEAE%P]‘%Z)OMT of’t ﬁ material (§f#mg) was dissolved

in a;mimremﬁd@hlozprmﬁha@q @ml) and MeOH ( 5m|) treated with 1M HCI/Et,O (0.35ml)
and-tehdehtrhted aRgervacdurl apiyURationyviex B),OWRIve Resoyitl whiehpldaetiliered off,
Wa%:né'ﬂiy\;vﬂth E?‘Oza Hﬁ@dq%déé@dz%'ﬂgen_p%lggm%@ﬁ@a%q SO|Id (86mg) MH"

i sopr opyl et hyl am n |Dr dmet
ZOM) at O0C under argon was treated with soli d
1H NMR PosiGRME O gwwzanw&(w rigd!.Bo(3H, Hodrds-1Tbe (2H xmure67-1.77
(2HNEhS digout.ogl (vt i, C1h©232@5E(Qhaﬁﬁ 2@@qbﬁds)vv'2tdz 300 (2H, m), 3.13-
ﬁ,gih'{ éHr dé 58‘?1H é)v\g'@?olgﬂ"&‘@)oﬁ 5%”4ﬂ '(‘ﬁ4n5n?1 B (1H, a),

S

68§é1Heq')u¥éé Wtsﬁ %I%M"J)rbél‘@t HARR (TH, st hanol i ¢ ammoni a

Example 33. 1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-methyl-
1,3-dihydro-2H-benzimidazol-2-one hydrochloride (E33)

HCI

(E33)
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10% The title conmpound was obtained as a white solid
(180mg). M+ = 368. 1H NVR d (CDCI 3, 400 MHz): 1.2-1
WO 200086i5635), 1.8 (2H, m), 1.95 ( 1H, m, 2.12 PCHEP20a}/(52638
2.4 (84, m, 3.06 (2H, m, 3.45 ( 1H nm, 4.19 (2H,
s), 4.33 (H_m, 6.83 ( 1H, d), 6.93 ( 1H, d), 7.12 (
A q’gqedss)olut@nlo;f I(I {:ﬂ,:itrag§-4 @@&Iﬁﬁ)ﬁ ngthy&;yaf*lghexyl] -4-piperidinyl}-4-methyl-
1,2-jenramstighiaE(DY0&) xiBPmY, 0.464mmol) in dlchloromethane (10ml) at 0°C under
arg‘oﬂe\ﬁlgélltl‘é\é?éoomﬁ%ﬂsbﬂroﬁ IB%Ia@rhﬁB’l b4 U@B%rﬂrmoz followed by the
ad(g (?r%/?f‘r %oh? trlﬁfeqsgﬁn%?%mg (?1é)é1mmol)f%rngcr%lr?tra=n%% e‘t 8 fAr 1.5hrs. The

mixtyre yasnisrated Wike dbphrinP) salufign @R8Y)Aandeppried yyithidighieminethane
(2xH omb)| Oieexgrhhindd extraee madidrigd }NapSOR), cBigkhtratednmnder vacuum and the

resftug ¢ HHPEN' s)ed'fl%rrg'I qtﬁt%/ﬁf@ﬁ\@%nﬁfo(ﬂ He)frel bagégf HAdRle RRR0Nnd as a

whif Sl oo cAth)’ £ pprighen ﬁﬁ%émége?"@@@ém% S Slapiivps g mixture o
dICUIOFQfTﬂﬁi’MV)e 49l sBnd rMeOHt (TG freateth withhdMyiBGID WAs35mI) and
coriceanated unmiéhvatulim. Neltizeich 60ihetresidud ﬁ/ﬁl‘ﬂE)tz()iQﬂ/e a solid which was

fllte%(&n& (/\%ghé(ﬂ E/\J;Qfﬁt\,c‘\glsé?{ ?I eéﬁgpl\/ggéé t;ﬁe%ﬁgi pgjﬁ?raas %thlte solid

86U}9(3 mto afford the free base of thetltle
'H NMméuiddDMS@i 400\41)d 4 1R, B hbR241rd@aBd M) t.B4 B123), 1.85 (2H, br
d), (@Uioarquthﬁ 2 83UBH] §)92F869330P|2Htm)03)h2-3®8€ﬁl-|a$n)t B&7 (2H, q),

129, BAOC o L, LB AL O FALS PR 1040 0 o

éHH @HE.8blid filtered to yield the t|tIe conpound
(38ng, 33% as a white solid. M 376. 1H NWR (free

Ex@tﬂaﬁ) 341 d-eth »1 ﬁlqglslvﬁlﬂet -ﬂ?)rBﬁﬁox?k&cfbh@QyI?# rﬁéerldlnyl} 1,3-
d"&%z?b@ﬂ ot 2606 dndBonr) W de =N 10 50 (21
)343353(4Hnj423428 1H m, 6.74- 6.79
( 1 H, 6.95-7.02 (2H, m), 8763 1H, s). Exanple 43.
g- Fluoro-i~i-I1frans-i-nmethyl[*net hyl oxyJcycl ohexyl | *-p
i peridinyl}- 1,3-dihydro-3 enzi m dazol - 2- one
hydrochl oride (E43) Diisopgopylethylanine (210 m _
1.23mmol ) was added to a so (t;p, on of (2-am no-5-
fl uorophenyl ) {1-[frans-4-( hyl oxy) - 1- net hyl cycl ohexy
|']-4-piperidinyl}amne (D155, | 268y, 0.61 nmol) in
CH2CI 2 (10nL) at roomtenp ture under argon. The
reacti on was cooled to QOC gnd tri phosgene (69ny,

0.23mmol ) was added m@iw The reaction
N
H (E34)

(2-Amino-5-methylphenyl){1-[cis-1-methyl-4-(propyloxy)cyclohexyl]-4-piperidinyl}amine

(D112, 53 mg, 0.128 mmol) was dissolved in dichloromethane (5 ml) and Hunigh base
diisopropylethylamine (1.5 eq., 32 microliters) was added. The mixture was then cooled
to 0°C and bis(trichloromethyl) carbonate (0.4 eq., 0.05 mmol, 15 mg) was then added at
0°C portionwise. The mixture was stirred at the same temperature for 1.5 hours and then
it was quenched with brine, basified to pH=10 and the aqueous obtained was extracted
with EtOAc (2x). The organics were combined, dried (Na,SOy), filtered and the solvent
was evaporated to afford the crude product which was purified by silica chromatography
(MeOH-NHj;- dichloromethane) to afford the free base of the title compound (40mg, 75%).
This was subsequently dissolved in dichloromethane (2 ml) and treated at room
temperature with HCI solution (1M in Et,O, 0.2 ml). The mixture was stirred at room
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was stirred for 1h before the addition of 2M NaCH
(10m). The m xture was then diluted with CH2Cl 2
W@ 20m1)7sehd sat. NaHCO (20nl). The aqueous | ayRCT/BR2907/052638
extracted with CH2Cl 2 (2x) and the conbi ned organics
were dried and concentrated via rot ar){q evaporation to

tempeyalure oMerHgl Al the solvenswes dled Ry apamstad ioaud (e file compound
(43Eh @A Cofplecgnversion). M* 4l ¥ 38%. gi ve a white solid which

THNRR @%@MEDOB@@' |\)M£ holoeb léﬁmet 025&%@ 9, Obye 4H'|1€‘m)‘ HeRSs (2H, d),

rof 3, Dol W%t%l\f'g%l—ﬁagrﬁ e
o 55 SR o R (b e ik e i (1.

brobbgnoi7ie (sie) sjent was renoved by rotary evaporation to
give the title conmpound (103ng, 42% as a pale yellow

il 5 A RS ot dithamy
1331.|lbYd®.- bepzimidagol-2pme3mpepobydrophlogideAE35)71 (2 H, m),
4.62 (1 H nm), 6.79-6.88 ( 1 H, ), 6.94-7.00 ( 1 H,

m, 7.56 ( 1 H mM, 9.80 ( 8/H,\/P() 10.99 ( 1 H, s).
Exanpl e 44. :

6- Chl oro- 1-{ 1- [ frans- 1- net Ayks 4- (et hyl oxy) cycl ohexyl ]
-4-piperidinyl}- 1,3-di hyg PH- benzi m dazol - 2- one
hydrochl ori de (E44) Diisopr .:-« et hyl am ne (290m _

1. 70mvol ) was added to a sofu Hson of (2-am no- 5-

chl orophenyl ) { 1-[frans- 1-rfet hyl ¢ 4- (et hyl oxy) cycl ohexy
|']-4-piperidinyl}amne (DIR7 38 ng, 0.87mmol) in
CH2CI 2 (10nlL) at roomtenperature under argon. The

reacti on was cool ed to QQC-¥nd.dri phosgene (86ny,
0. 29mmol ) was added o@ i se. The reaction was
stirred for 1h before t\he/adHiti OQEEé) 2M NaCH (10n).

The m xture was then diluted with Cl2 (20n) and
sat. NaHCU3 (20m.). The aqueous | ayer was extracted
(2-intrio-Er2Clybheax){ 1 dingh st henettoid+(pregyloxgaydldexywe A e@imbridiegl}amine
(Dﬂ@d 45%@ e@ﬂﬁ?@hﬁﬁol)ﬂz\@s rdigs@rv)éd emmro%m@tnanér he nqzraﬂ'& Hunigh base
ée(?sq %2wﬁﬁcrsl ttgr%,gal ?ﬁ 832 Wag eﬁ]gﬁl %I to, 0°C and
Was |ve a o
b'SmWOWﬁﬁ‘yﬁz‘@é?qrﬁﬁ%&oﬁn &h 9(95u@m?' S¥41)) Waﬁdh?rhé‘ﬁded at 0°C
portioisgiet.vEtE mthetw&ﬂa&#dﬂ-b&t@b%a&mdtemperaodevfenﬂ .Brasurs and then it

was %U&Véﬁ@d Wthﬂ)‘?lh@rbfasﬁé@ﬁg Ak @Bnd -ﬂbeaqifé'ohg o¥@meivaRUx88ted with
Et(?pé‘frggd hteI orYrSaﬁltr:]s Uv%tre combinéd, grledzoverq\l g% Sﬂlered’]tang\@he solvent
was evaporated to afford the crude product that was purified by silica chromatography
(MeOH-NHs- dichloromethane) to afford the free base of the title compound (50 mg,
complete conversion). This was subsequently dissolved in dichloromethane (2 ml) and
treated at room temperature with HCI solution (1M in Et,O, 0.2 ml). The mixture was
stirred at room temperature overnight, then the solvent was evaporated to afford the title
compound (55 mgs, complete conversion). M* + H = 385.

'HNMR 5 (DMSO, 500 MHz): 0.444 (3H, t), 1.287 (5H, m), 1.485 (2H, m), 1.919 (8H, m),
2.326 (3H, s), 2.903 (2H, q), 3.190 (3H, m), 3.376 (2H under the water peak), 3.640 (2H,
d), 4.589 (1H, m), 6.793 (1H, d), 6.862 (1H, d), 7.578 (1H, s), 10.203 (1H, t broad), 10.760
(1H, s).

Example 36. trans 6-Methyl-1-[1-(1-ethyl-4-propoxycyclohexyl)-4-piperidinyl]-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride {(E36)
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by rotary evaporation to give the free base of the
title conpound as an off-white solid. The free base
woer®7auspended in MeOH (2nl) and then 1M HCl i PCEERID07/052638

(0.45nm.). The m xture was stirred for 30m n and then
t he solvent was renoved by rotary evaporation to give
the title conpound (92ng, 26% ag a pale pink solid.
MCl-35) + 378, MCI-37)H + 3 1H NVR d ( DMSO- de,
400 MHz): 1.24-1 .38 (5 H mAL1.71-1 .82 (2 H m,
1.90-2.08 (6 H m, 2.67-2. 2 H m, 3.08-3.26 (3
H m, 3.26 (3 H s). 3.62-3.314 (2 H m, 4.49 ( 1 H
m, 6.98-7.07 (2 H m, 7.52- 8(1H mM, 9.36 (1

H, m, 11.12 ( 1 H, S)Exn‘pe45
6- (Et hyl oxy) - 1- { 1- [ f r ans-- ngt hyH%- ( net hyl oxy) cycl ohe
xyl]-4- piperidinyl}-1
3- di hydr o- 2H benziMri-dagz
5

, olN: 2- one hydrochl ori de

(E45) Tri phoshene (0. ] added to a sol ution of
4- (et hyl oxy) - L/2-{1-}Fr as- 1- net hyl(E46)

(met hyl oxy) cycl ohexyl ] -4-pi peridinyl}-1

2- benzenedi am ne_(D1 60, 0.26g,), dichloraonethane
A (SYHI9 arl &felnéop?SSTﬁJ'I‘%%Vr(érﬁtﬁlé"‘(lﬁirﬁi’?xyg}"?'?*}eébj')étp'ﬁ"%ﬂ‘é"”y'l 1,2-
bemnhdlammeMt%r 40mghe. 1swhal} inodichlensthanee@mipat 6 was treated
with sgérid €1 2eM(e04ahholf BRip NRsHog I@lh&ﬁnﬁr@é t.@drfid 0.15mmol), and

theﬁ Htg]n%d_ﬁir b@ ?&t%n‘? Q! ! 'HH %%t&gq%e}sér?an?tﬁonég rf)tetv\\/@q% dlchloro[nethane

an%@evwwq%@ bl‘t?‘f/{?(?:ﬂaéfhl é?r gret ﬁ‘&?@rat'oﬁéﬂqa%?tﬁwsﬁmﬁ?rﬁ diethyl
etheogayievtae titke compaunizsea ée bime. This|veascnpertatttodise hydsbetti@ride salt

whigA a8 i$datdd 88) frofigthyas h@F s&apved l A dl chl oronet hane,

1riFELT il 8 @Rpeesh 5‘5 L 1oLb8 ST 300t hS oL 21 m 18
(4Rt ) 8-08d#H dM).r20%h BHesh\A-8 EHhén). B&. (205HY.. 3. -mBééﬁ. (1t4ym), 6.8

(2HMB, 1.36 (GDNS®. 1400, bridy)10(8 (1ek shased 20@. 93 (3H, s),
1.45-1 .7 (-1 1H, m, 1.8-2.0 (4H n) 2.2-2.4 (4H

Ex%’bleg'%f ( 3?{1-@r§§%%-%ﬁrﬁgp®)c@§1@% '8?"%,3’852 ?xq_-% 3-dihydro-
1Hdenzimidazrle-H4erbenitrierhydseshlonide (E37)

-[frans-4-(ethyl oxy)-1

- met hyl cycl ohexyl ] - 4- pi peri di nyl }

1, 3-di hydr o- 2H benzi m dazol - 2- hydr ochl ori de (E46)
Tri phoshene (0.02g) was added fo a sol ution of
4- (et hyl oxy)- L/2-{1-[frans- et hyl -

(et hyl oxy) cycl ohexyl ] -4-pi petidinyl}-1
, 2- benzenedi am ne (D162, O.qgg), di chl or onet hane

o

A stirred solution of 4-amino-3-({1-[trans-4-(ethyloxy)cyclohexyl]-4-
piperidinyl}amino)benzonitrile (D128, 120mg, 0.35mmol) in dichloromethane (10ml) at 0°C
under argon was treated with diisopropylethylamine (0.092ml, 0.52mmol) followed by the
addition of solid triphosgene (40mg, 0.14mmol) and maintained for 1hr. The mixture was
treated with10% Na,CO; solution (10ml) and extracted with dichloromethane (2x15ml).
The combined extract was dried (Na,S0O,), concentrated under vacuum and the residue

(E37)
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(10m ) and diisopropylethylamine ( 1 m) stirred at
ice bath tenperature. The solution was stirred to room
W@ 209paozEsur e overni ght then washed wi th sat ur aRE€HEP2007/052638
sodi um bi carbonate solution and the sol vent was
removed. The resi due was chromat ographed on silica
wag e PYifigde d Using h 20- N@IErei cHriged mebreariograpst haplempe  eluting  with
acedonibite/aated0 dPaermicectd; eeaffrad thedfed thesetdf theetitieamvppondd as a white

soItF?ir 90r|ng(@9°9f39')‘hls -rj@térlgn x %\?d%' o‘{&@lv'eﬂ |@H%Hio%n%ﬁéﬁ@d$‘ﬁ1l) treated
G R %86?3#\?%& (i i, ﬁlﬁoaah'ae file gempound as

a whie salic@Grmg) Mo %ﬁ9et hyl ether (0.067g). M+ = 402. 1H
'HNMR ¢ (dEmmss040Q@0zvHz09 (FH, ep 1bes€B0 QHQ#])(BIEHZ 198, (2H, m), 1.92

(2HL- b?-2d(§Fd54i)8 (dH Al 2771!20563 13?884@ éb‘mmm m), 3.4-3.55
asEliupF m)ﬁ'%rP?olalH (;é%i?‘ d)lﬁﬁgﬁ% 9 é’llglos)( ?(1%6 1H, br
m).ah1; 557(0081 1H, d), 9. 8( 1H, s) Exanple 47.

6-Chloro-1 -{1 - [frans 4- (et hyl oxy) -

Ex Ieh% Céﬁ ﬁH Iy -4-pi er|d| -0X0-2, 3-
d'%lgsq 3“5%5)5 Ezé%& g%i ﬂgv edgﬁﬂ’%?*é‘ ({ﬁ? Eig )

1. 04mmol ) was added to a sol ution of
(2-am no-5-chl orophenyl ) {1 -[fpans-4-(ethyl oxy)-1
- et hyl cycl ohexyl ] - 4- pi peri dinyl } am ne (D164, 139ny,
0.38mmol) in CH2CI 2 (10m) om t enper at ure under
argon. The reaction was cool to OQOC and tri phosgene
(42mg, 0. 14mmol) was added I'tion-wise. The reaction
was stirred for 2h before ftheyaddition of 2M NaCH
(1O0nl). The mixture was t i | tBfled and washed with
sat. NaHCU3 sol ution. The @queous |ayer was extracted
with CH2Cl 2 (2x) Nt
(Na2SO4) and concent & 20rotary evaporation to
give a brown solid. ThE sollild was ”{:L—ig}é ated with
Et OAc to give a pale brown solid whi spurlfled by
chromat ography (am ne doped silica, hexane- EtQAc) to

A gstiredt hsol@ticee bfis ¢heof 4tdmaind-3t({ B[taasaethyloxg)-&nadhyécyclohexyl]-4-

ppoﬁ(ﬂW}ﬁ%ﬁhd)genZ-Bhﬁrﬂg 83 %@Fﬁg"v@q 6BMARHNE khidrorYBEhd &iBkI) at 0°C

ondif rasbohag el i e GirobaAning Bauf Yo rumal spgmo) otowec
by gpligetriphesgene |(E9raan BEIFTAMEB vy MEBEANed At ° G dpre’tpi Tile mixture was
tresod ivdth aqueous NaHCO; solution (10ml) and extracted with dichloromethane (2 x
15ml). The combined extract was dried (MgSQ,4) and concentrated under vacuum to
afford an orange residue. The residue was then purified using a Waters Xbridge
chromatography column at high pH to afford the free base of the title compound (24mg,
38%), which was then treated with 1M HCl/diethyl ether (0.25ml) and solvents removed by
evaporation to yield the title compound (24mg, 34%) as a white solid.

'H NMR (free base) 5 (CDCls, 400 MHz): 0.96 (3H, s), 1.21 (3H, t), 1.43-1.71 (6H, m),
1.84-1.94 (4H, m), 2.23-2.30 (4H, m), 3.18 (2H, d) 3.5 (1H, m), 3.52 (2H, q), 4.29 (1H, m),
7.15 (1H, d), 7.4 (1H, d), 7.52 (1H, s), 9.81 (1H, s).

Example 39. 1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-(methylsulfonyl)-
1,3-dihydro-2H-benzimidazol-2-one hydrochloride (E39)
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MCl-35) + 392, MCI-37)H + 394. 1H NMR d (DVMBO-d 6,
400 MHz): 1.10 (3 H t , JI), 1.28-1 .40 (5 H m,
wWQ@2008/1¢36H, nm), 1.90- 2.05 (6 H m, 2.71 (2 HCMEP2007/052638
3.15 (3 H mM, 3.48 (2 H g, J7), 3.66 (2 H n), 4.58
(1 H mM, 7.02 (2 H mM, 7.55 ( H s), 9.34 ( 1 H
m, 11. 11 ( 1 H s)CLAIMS 1. A ¢onpound of fornula
(I') or a salt or solvate t her eq?” (i) wherein: R6 is
sel ected from hydrogen, cyan al ogen, G -6al kyl, C
- 6al kyl substituted with on nore fluorine atons,
Cl- 6al kyl sul fonyl, C3-6cycl oatkyl, C3-6cycl oal kyl
substituted with one or norenfluorine atons, and
substituted with one or nofe f)l uorb@e atonms; R is

sel ected from Cl1-6al kyl , ycl oal kyl ,

C3- 6¢ycl oal kyl C 1-641 k ar,1l C2- 6al kynyl, any al kyl or
cycl oal kyl group bgi Ny |y substituted by one
or nore fluorine ato 23l i s hydrogen or

Cl-6al kyl . 2. A conpound ast cl ai ned i(@gg;l aiml1l,

wherein R6 is selected from hydrogen, cyano haI ogen

Cl-6al kyl , Cl-6al kyl substituted with one,
A qtlﬁpgéolp¥%pf eréropeyie 1 [@s-%@@l@gpqyﬂohewl] -4- plperldlnyl} 1,3-dihydro-
2Hdlekyihsddzbb2rphe (flee babdk ok Y14 p(iB0s1gh V3 thurhely imDIMB@1ieml) at room
terﬁd@?at@fe MH&%&@%g &atéd Wﬁﬁso@ium%@lﬁgﬁé&(%n?ﬁe edgRdT®B4mmol),

rom

cop 5in:lb)|od*d|eﬁ8 g, Bedgﬁﬂ‘m%?’}@lr lpreoipﬁﬁpdluwesta %gr%% 8’062mmol) then
heqteq‘l a %pdﬁrei%s(yFurﬁmr Bodigu sugmnate f7rqrﬁg)wp@ﬁ'é&|h9dldaﬁ‘t?mg) and
L-peolink Gpdiapysalt 47mé) wonpaided and titd mixired hetedryt 96fC trainrmiditional

58ri'r 3:Th &ﬁdr 'éég\%/ b?&%@&l ﬁfﬂeg'teoG L#Mb% 2,CO; solution (20ml)
an t§§¥ % A ly%/ {)?ﬁ%@% ﬂlargpglg, %1%&5"3 enEtOAc layer was
isolated, dried ( NaZSO4) and concentrated under vacuum. The reS|due was purified using
a Waters Xbridge chromatography column column, eluting with acetonitrile/water/0.1%
formic acid, to afford the free base of the title compound as a white solid (12mg). This
was converted to the title compound as a yellow solid. MH+ =422,

'H NMR (free base) & (CDCls, 400MHz): 1.20-1.40 (4H, m), 1.21 (3H, t), 1.80-2.05 (4H,
m), 2.10-2.20 (2H, m), 2.34-2.52 (assume 5H, m), 3.02-3.12 (assume 2H, m), 3.10 (3H,
s), 3.17-3.27 (1H, m), 3.52 (2H, q), 4.23-4.37 (1H, m), 7.24 (1H, d), 6.89 (1H, dd), 7.80
(1H, d), 10.20 (1H, br s).

Example 40. 6-Methyl-1-{1-[cis-4-(2-propyn-1-yloxy)cyclohexyl]-4-piperidinyl}-1,3-
dihydro-2H-benzimidazol-2-one (E40)

o M
S
i
ol

H © (E40)

A stirred solution of 4-methyl-N*-{1-[cis-4-(2-propyn-1-yloxy)cyclohexyl]-4-piperidinyl}-1,2-
benzenediamine (D136, 200mg, 0.58mmol) and diisopropylethylamine (200pl) in
dichloromethane (10ml) at 0°C under argon was treated with solid triphosgene (0.07mg)
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optionally substituted by one, two or three fluorine
atons. 5. A conpound as clained in claim4, wherein R
WO 200380763 ed from nmet hyl, ethyl, propyl, isoprB@gyEP2007/052638
CF3 cycl opropyl et hyl , propynyl and cyclobutyl 6. A
nmpound as clainmed in any of cl rein

Qis
an% é\'ré‘?fj( o0 & heyus- thﬂ @Q@Hed’l’ﬁf @ju_tgjayv;g@,|d|ch1prorpe@gwf)dm§d1eg§mth dil.
NaHC8&i; nexdution, driad rwith, sediimhsulfatel and the solvent was removed. The title

corﬁpcM?ﬁh/Vés @bt:ﬁnlrec( &4 §V\ﬁ11t3%5ﬁ19€%9bh§ ) pb®eYher: frrpipgsd. di nyl ]
"W iy 3PS B0 RBE A 48 AT R gcl PEicBo, - 4.8 Gkl g RY2 @H

m)|2]410b33Ud|~°n (RH2M). /3 TSN M 445 625, had ¢1H, m), 6.83 (1H, d) 6.92

(1HL df, 17[1ﬂr(ﬂﬂ,Ss-)48 4E(1y|spxy) cycl ohexyl ] - 4- pi peri dinyl }-6-m
ethyl -1 , 3-di hydro- 2Hbenzi m dazol - 2-one 4. 1-{1

-[cl{s-4- | gx 0 | erd di nyl }-6-nethy|.-
Examble 41 O e it i gaprobyn-JRBEY ek peky P Frbgdiny-1.3-
dihyteg-2HAenzinaidpreixd pag ¢E4hexyl | - 4- pi peridinyl }-1

, 3-di hydr o- 2Hbenzi m dazol - 2-one 6 6-Methyl -1 -{1

-[frans-4-(propyl oxy) cycl ohexyl ] - p/ eridi nyI }-1

, 3-di hydr o- 2Hbenzi m dazol - 2-qne.o -Methyl -1 -(1
-{frans-4-[(1 ’/‘

- met hyl et hyl ) oxylcycl ohexy! pi peridinyl)-1

, 3-di hydro- 2/-/- zinﬁaol -2-one 8.

6- Methyl-1-{1-[c -4- (met hyl oxy) cycl ohexyl ] -4

-piperidinyl}-1, i Rydro-2/-/- benzi m dazol - 2-one 9.

6-Methyl -1 -{1 -[framsS™4

- net hyl - 4- (et hyl oxy) cycl ohexyl ] - 4- pi gEfidi nyl }-1

, 3-di hydro- 2/-/-benzi m dazol - 2-one 10.

A ém'}é%t Sthtiokr 6f14{rﬁétﬁyl4\12[-{(l §fr§i%tﬂ¥i BERYhH Ry SHEloRBRNYA-pipéridinyl}-
1,2- tpengeneddamMe %D1 nd  diisopropylethylamine  (0.3ml) in
dichloromethane (20ml) at 0° C under argon was treated with solid triphosgene (97mg)
and stirred for 1 hour. The mixture was diluted with dichloromethane, washed with dil.
NaHCO; solution, dried with hydromatrix and the solvent was removed. The residue was
chromatographed on silica gel eluted with dichloromethane — methanolic ammonia O-
10%. The title compound was obtained as a white solid (180mg). MH* = 368.
'H NMR & (CDCls, 400 MHz): 1.2-1.4 (5H, m), 1.8 (2H, m), 1.95 (1H, m), 2.12 (2H , m),
2.4 (8H, m), 3.06 (2H, m), 3.45 (1H, m), 4.19 (2H, s), 4.33 (H, m), 6.83 (1H, d), 6.93 (1H,
d), 7.12 (1H, s), 8.17 (1H, s).

Example 42. 1-{1-[trans-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-fluoro-1,3-
dihydro-2H-benzimidazol-2-one hydrochloride (E42)

(E42)
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benzi m dazol - 2-one 11. cis -(1

-[ 4- (Et hoxyl ) cycl ohexyl]-4-piperidinyl)-1
WO 300ditbselF o- 2H benzi m dazol - 2-one 12. trans  PCT/EP2007/052638

1-(1-[4- (Ethoxyl)cycl ohexyl] 4- pi peri di nyI )-1

3- di hydr o- 2H benzi m dazo]| - 2- @H

A stifred golutign oE(Rgmings§ @yenoeh%wm [fcfn514p(§my XWy 1-meghigyglohexyll-4-
pipeddinyl@indn {[ait4T5 2HmgNG.RATdemblin d2hlormmdthane (7ml) at 0°C under argon
wa$ - 060 with{ driddpFerysetiyidrainby(7oxl,) oyrisameory 5B Fosvdddiby solid

trlpﬂ é ené 3 dWﬂ’h /an/ stln&ﬁ] 1%?(”1 '?h Pt é t!{e]a d with dil.
NaH éahespi iﬁgggmlg %}1@ Hgtae raﬁf[n CFO sﬁ g" hi comblned
exteacEwnag |dr|§zd {MQ{S@u)am Qun(:@mtrqtqed)uwW@pm)tq/ Bv]ford-tlm free ibgpe of the
titleydrmpolind 3Ti6ls Rysitiue-vlds: then lreated Witheezgd {@mipard Ihe resulting precipitate

co|@c@ﬁ%§mﬁ Fméb l;a%l ggnirmé W& fﬂa/énom%@w.ﬂhwwcﬁ yI ether

gﬂg (5 ﬁflmare 4Q &el hﬁ ? G 38mg
33"{» 6&?)"‘”@9 SQ“Q:“ 2HbenZ| m d!’;\zol g % one 1;9} poTY

H NMR {ffed lﬂd@()))&)(@@ﬂ)tgl ab@ MHD)- PP EBH ds)NYI19-1.26 (4H, m), 1.48-1.52 (2H,
m)dT éMl?fol @A ﬁﬁE{ byJ1J92Xo4H ) B2diohediaer, m), 3.14-3.16 (2H d), 3.43-3.53

EAPREAL s i o oot e e
rlfluoronethyl)oxy] 1 3 di hydr o-
Ex@2nplecd3i rfi-Bluood-141 e[tranQ—1Elmemylo‘&t(hrplhyloxs[)ﬁ_ycIohexyl]-4-piperidinyl}-
1,3=diRydriol-2 /1 BehAifREADILCoHrd BRS¥hloride REASY | di nyl] -1
, 3- dlhydro 2Hbenzi m dazol - 2-one22. 1-(1
-{c/s-4 [(Cyclopropylnethyl)oxglcyclohexyl} 4- pi peri di
nyl)-6-nethyl-1 ,3- dihydro-2/-/-benzi m dazol - 2- one
23. 1-(1
-{frans-4-[ (Cycl opropyl neth
di nyl)-6-nmethyl-1 , 3-

xy] cycl ohexyl } - 4- pi peri

S

Diisopropylethylamine (210uL, 1.23mmol) was added to a solution of (2-amino-5-
fluorophenyl ¥ 1-[trans-4-(methyloxy)-1-methylcyclohexyl]-4-piperidinyl}amine (D155,
205mg, 0.61mmol) in CH,Cl, (10mL) at room temperature under argon. The reaction was
cooled to 0°C and triphosgene (69mg, 0.23mmol) was added portion-wise. The reaction
was stirred for 1h before the addition of 2M NaOH (10mL). The mixture was then diluted
with CH,CI, (20mL) and sat. NaHCO; (20mL). The aqueous layer was extracted with
CH,CIl, (2x) and the combined organics were dried and concentrated via rotary
evaporation to give a purple solid. This residue was treated with EtOAc-Et,O (1:1, 4mL)
to give a white solid which was azeotroped with toluene (2x5mL) to give the free base of
the title compound as a white solid. The free base was treated with MeOH (2mL) and
then 1M HCI in Et,O (0.58mL). The mixture was stirred for 30min and then the solvent
was removed by rotary evaporation to give the title compound (103mg, 42%) as a pale
yellow solid. MH* 362.

(E43)
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di hydro-2/-/-benzi m dazol - 2- one 24.
frans-6- Met hyl - 1-[ 1- (4- cycl opr opyl oxycycl ohexyl ) -4-pip
w@eioditensby - 1 , 3- di hydr o- 2Hbenzi m dazol - 2- one PGI/ER1087/052638
1-(1 - [4 ( Propyl oxy) cycl ohexyl ] 4 pi peridinyl)-1
13- di hydr o- 2H-benzi m
H NMp 8. 'VtSP-Fm 4(06r'\6'a§/h 6%2)1:9@ %Hem}l j T8208& H - 73 2 88 (2 H,
m), 3.@H-Bpar (3 2HH- behzB2Bd&% oHr ), ahe2-371 €2 Bronw), 14621 (1 H, m),
6. 79{6‘8@1334 Any, Brglpwb@wmcwlmfeeqmjmﬂgrsoaem Ghynyd.pe 11 H, s).

ydr o- 2Hbenzi m dazol - 2-one

Et h 1- fr 4- 0 ohe
Expmple 44, & Ghigdrdfatars N eBl ﬁaﬁ@i?xvzcsﬁﬁ%ﬁwlp‘{ piperidiny-
1,3edilnydn %w-bppxmndqmlﬁqubydroebmsyI(EM/)) cycl ohexyl ]-4-p
i peridinyl}-1 ,3-dihydro-2/-/- benzi m dazol -2- one 30.
NN AN (PropylonycycIohexyCﬁ pyperldlnyIJ-
d-~trifluoronethyl Joxyl -1 -
di hydr o- 2/ -/-benzi m dazol -
frans-l-{l-[4-(PropyIoxy)cy
[(trifluoronethyl)oxy]-1, 3-
di hydro-2/-/-benzi m dazol -2-0pe 32.
AN M- (Bt hyl oxyJd-i - met hyligycf ohexgO’- pi peri di nyl J-
d-nmet hyl -1 . S-di hydro”/-/- )oenzi m dazol - 2- one 33.
1-{1-[frans-4- (eth9I Fhs Nnethylcyclohexyl]-4-piperid
inyl}-6-methyl-1, 30>=Q/ -/ -benzi m dazol - 2- one
34. 6-Methyl-1 {1 -[ N
- met hyl - 4- (propyloxy)cyclohexyl] 4- ﬁﬁﬁ@%ldlnyl} 1

3 1.
xyl] - 4-piperidinyl}-6-

, 3-di hydr o- 2Hbenzi m dazol - 2-one 35. 6-Methyl-1 -{1
[frans 1
Dus 4ar{1ﬂéo@doﬂﬁy)1%rﬂgl?WQ a‘h’d@b PRy 'ad'sBlet &)n 1of (2-amino-5-
chlorop en)X)?ET B‘rans-1 -methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}amine (D157,

305mg, 0.87mmol) in CH,CI, (10mL) at room temperature under argon. The reaction was
cooled to 0°C and triphosgene (86mg, 0.29mmol) was added portion-wise. The reaction
was stirred for 1h before the addition of 2M NaOH (10mL). The mixture was then diluted
with CH,CI, (20mL) and sat. NaHCO; (20mL). The aqueous layer was extracted with
CH,CIl, (2x) and the combined organics were dried and concentrated via rotary
evaporation. The crude residue was treated with CH,Cl, and filtered. The solid was
triturated with EtOAc to give a pink solid, which was azeotroped with toluene (6x2mL) and
then dissolved in hot MeOH-CH,Cl, and the solvent was removed by rotary evaporation.
The solid was dissolved a second time in hot MeOH-CH,Cl, and the solvent was removed
by rotary evaporation to give the free base of the title compound as an off-white solid.
The free base was suspended in MeOH (2mL) and then 1M HCI in Et,O (0.45mL). The
mixture was stirred for 30min and then the solvent was removed by rotary evaporation to
give the title compound (92mg, 26%) as a pale pink solid. M(CI-35)" 378, M(CI-37)H" 380.
'H NMR § (DMSO-ds, 400 MHz): 1.24-1.38 (5 H, m), 1.71-1.82 (2 H, m), 1.90-2.08 (6 H,
m), 2.67-2.79 (2 H, m), 3.08-3.26 (3 H, m), 3.26 (3 H, s). 3.62-3.31 (2 H, m), 4.49 (1 H, m),
6.98-7.07 (2 H, m), 7.52-7.58 (1 H, m), 9.36 (1 H, m), 11.12 (1 H, s)

Example 45. 6-(Ethyloxy)-1-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-
piperidinyl}-1,3-dihydro-2H-benzimidazol-2-one hydrochloride (E45)
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2/ -/ -benzi m dazol - 2- one 36.

frans-6- Met hyl - 1-[ 1- (1- et hyl - 4- pr opoxycycl ohexyl) - 4- pi
wW@eerddrsyd ] - 1 , 3-di hydro-2/-/- benzi m dazol - 2- RGIEFEB2007/052638

3-{1

[frans 4- (Et hyl oxy) cycl ohexyl ] - 4-pi peri di nyl } - 2- oxo- 2
-di hydro-1 Hbenzi m dazol e- 5- c%r bonitrile 38.

3- {1 [frans-4-(Ethyl oxy)-1-ne

i nyl }-2-o0x0-2, 3-dihydro-1Hb

5-carbonitrile 39. 1-{1

-[frans-4-(Et hyl oxy) cycl ohe

yl sul fonyl)-1 ,3-di hydro- 2 enzi iy dazol - 2- one 40.

6-Methyl -1 -{1 -[c/s-4-(2-pr n-1

yl oxy) cycl ohexyl - 4opi perigi nyl }-1
, 3- di hydr o- 2Hbenzi m d 4 1.
6- Met hyl - 1-{1- [frans-4- piopyn- 1- yl oxy) cycl ohexyl ] -4

- p| peridinyl}-1 ,3-dihydro-2V-/- benzi{gsjazol - 2- one

Tn%% IU r(?ﬁ%%cﬁ \xla?st g !j(g;%(%% 8&‘3 hrw FyCl %h%xy)l fllz{41 [ri)raﬁer Irr(ljethyl 4-
m@@vimﬁw@b@wl]z%wenémyw ﬁr%nzenqd'ar{lme [ f r an@2160, 0.269,),
dichloenimthant- (20et hanidoaiispproplyleligianihe 41mi) pémred ahicke}bath temperature.
The ?SDQJUBN A stred 1086 MeApéRiturd- Senidik: then GaHea- ith {shturated

SOdI ﬁﬁ?rb}fn?te SHIutlon ?nd t(e)hgg(lg?r]t Xyan)I Fr)eerrrltlbvgI n li’hi residue was

chroglagﬂgﬁ%;meg onﬁllc;a_ggéﬁg %Vﬂg’lz%| %_di¢torgmethane — methanollc ammonia
to @ve theHydeoxasp-of el titfef caamppubd mstehwhitedsqliod 0 128 o X isoyad disgolved in
dicKBtdmethdrep @bt Withthydirogén chloride in ether and the solvent was removed to

iv o?n/ ounds g%%% h{1& r(
1gH glly\?%q M V@Jt reg%a;g?jca—% iﬁthg/) 1%415%‘9%)#;41'_1'%%)0'11%)(2 04

m).24. 272~43@M1'k|rm aéz@H m)oﬁé ZWS m), 4.05 (2H, m), 6.59 (1H, d of d), 6.86 (1H

d), 6:92hHAr o), 8:66X4Hf §)ans- 4- (et hyl oxy) - 1- met hyl cycl ohexyl ] -
4-piperidinyl}-1 ,3-di hydro- 2/-/-benzim dazol -2-one

~“4-pi peri di nyl } - 6- (et h

Example 46. 6-(Ethyloxy)-1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-
1,3-dihydro-2H-benzimidazol-2-one hydrochloride (E46)

/

o

°
N
H

Triphoshene (0.02g) was added to a solution of 4-(ethyloxy)-N?-{1-[trans-1-methyl-4-
(ethyloxy)cyclohexyll-4-piperidinyl}-1,2-benzenediamine (D162, 0.09g), dichloromethane
(10ml) and diisopropylethylamine (1ml) stirred at ice bath temperature. The solution was
stirred to room temperature overnight then washed with saturated sodium bicarbonate
solution and the solvent was removed. The residue was chromatographed on silica gel

(E46)
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or a salt or solvate thereof. 8. A pharnmaceutica

conposition conprising a conpound clained in any one
w@toociedses 1 to 7 and a pharmaceutical |l y accepk@ER2007/052638

carrier 9. A conpound as claimed in any one of claim

for use in therapy. 10. A conpound as cl ai ned

elu erﬁ’ ‘é’r'rtﬂ/ Ogiiee gichtoreethane rdnqth?rdﬂ“cﬁ@ni"r'fattﬂéﬂ"’@r@Sthﬁ?n*Pase of the
titlteoLompewndias i 20 0il Bi08). rieusiiwassdisgdvedsim dichlaramesieans, riteated with
hydvBgdreeaeides in elHer%n@iQﬁ@@UNgntaﬁascreﬂth@é tb ivanhe @& cohpound as a

whﬁ Qélfa‘ﬁro?n biBth |£tﬂér Mh*e—& at mi‘nt of a psychotic

ﬁrﬁ%érﬁ@@éo ?S&r@# i ?Tffra %"ﬁrbéf 51 o2z O by 41 fgbs. )
1.8rh 0 (AHh oD L2 2-D 8 ( éHmsr:lr?’c‘Eﬁr@ht nf) o4- Blﬁe(3l'|r eathen(2hbfa).a4.25 (1H, m),

6.60QMd] d bfod), 880 ¢TH rdITID0 ¢fH,apoNB $1Haf). a nuscarinic M
receptor 13. Use of a conpound as cl ai med in any one

ct ur dj
Exgippla naf' Gohifet-Drldns s Ae ol RIPhERIRR pinsgidiny)-
13rd1bm|rrqw%lﬂrben!um'da?qlr@rmhtﬁrowlealdpr(§4b) condi ti on which
requi res agoni smof a nuscarinic ML receptor, which
conprises adm nistering to a naggal in need thereof an
ef fective amount of a conpoundp claimed in any one
of claimse 1 to 7. 15. A nethodi of treating a psychotic
di sorder or cognitive inpair , Which conprises
adm nistering to a mammal i ged thereof an effective
amount of a conpound as claifitd in any of clains 1 to
7. 16. A process for prepari’ng a conmpound as cl ai ned
in claiml, which process{is selegtied from (i)
process (Al), which conpriges coupling a conpound of

formul a (II)mhererﬂ R6 g oup R6 as defined in
claiml, or a groupt e to R6, with a conpound
of formula (111) |sagrou R as defi ned
inclaiml, or a group convertible t&4 ) under

Solid-supported diisopropylbenzylamine (293mg, 1.04mmol) was added to a solution of
(2-amino-5-chlorophenyl{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}amine
(D164, 139mg, 0.38mmol) in CH,CI, (10mL) at room temperature under argon. The
reaction was cooled to 0°C and triphosgene (42mg, 0.14mmol) was added portion-wise.
The reaction was stirred for 2h before the addition of 2M NaOH (10mL). The mixture was
then filtered and washed with sat. NaHCO; solution. The aqueous layer was extracted
with CH,Cl, (2x) and the combined organics were dried (Na,S0,4) and concentrated via
rotary evaporation to give a brown solid. The solid was triturated with EtOAc to give a
pale brown solid which was purified by chromatography (amine doped silica, hexane-
EtOAc) to give the free base of the title compound as a pale brown solid. The free base
was suspended in MeOH (2mL) and then 1M HCI in Et,O (0.33mL) was added. The
mixture was stirred for 30min and then filtered to give the title compound (63mg, 38%) as
a pale pink solid.

M(CI-35)" 392, M(CI-37)H" 394.

'"HNMR & (DMSO-ds, 400 MHz): 1.10 (3 H, t, J 7), 1.28-1.40 (5 H, m), 1.76 (2 H, m), 1.90-
2.05(6H, m),2.71 (2H, m),3.15(3H, m),3.48 (2H, q, J7), 3.66 (2 H, m), 4.58 (1 H, m),
7.02(2H,m),7.55(1H,s),9.34 (1H,m), 11.11 (1 H, s)
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conditions suitable for reductive alkylation; (ii)
process (A2), which conprises reacting a conpound of
wo o763 1 1) as defined for process (Al), w tPCEHEP2007/052638
compound of formula (111) as defined for process (Al )
, 1n the presence of a source of cyanide to formthe
CLeWM®o i ntermediate (XXXX): (XXXX) wherein R6 is a
group R6 as defined in claiml1, or a group convertible
1. to R@onﬁouh@oﬁ‘o%tﬂé’@l)&é‘%lg&féd\%@e ’th’éré‘dfa' ml, or a
group convertib R Qi 6al kyl , and X is
brono, iodo or chloro under condb ions suitable for
Grignard reactions; (iii) proces I%B) whi ch conpri ses
reacting a conmpound of fornula wherein R6 is a
group R6 as defined in claim1, a group convertible
to R6, R is a group R as define®in claiml, or a
group convertible to R, Qis @s defined in claiml,
with a conmpound of formula (V) wherein X and Y both
represent |eaving gr oug;,J r8nal ly in an inert
sol vent, optionally int ghce of a base, and
optionally with heating; (iv)Hprocess (C), which
conprises treatnment of a coppound of formula (VI):
wh¥faerein R6 is a group R6 as defined inclaiml, or a

3l BeleS o ByBinuh v elve & RIS sated Sybetitag Wit one
ion regraiifiyprine atncnszCn saligyIgudfanylngs- agvdmikxéu@mcadoaihdrwpstituted with

idBldCbr rﬁbﬂeom,@rlﬁé atarhd, | @lsalkoxy, tandaC Ralkbadsustifited @R ®he or more
ﬁ'l‘ VII) to effect an |ntrarmlecular
gﬁyc

atl ( ess e c [
R g e 8= TR M Tog L M o AN Y
adkytief cyenlimh gedupi brirlg ophoraallg isobglitue beraniebdremers R@rine atoms;
wingh a conpound of forrmula (1X):wherein R is a group

ai m 1, or a group convertible to R
@@@E‘E&@?‘qd‘égb. Nclaim1, and Ra is G -5al kyl, by

heating in an inert sol vent for exanpl e xyl ene,
2. f ol Ameethobyd pedlaimnedm déint IheNIpBrplerRGdls iseledtzddtaan bydrdgen, cyano,

halbyén, quawssc(@kyl WbsitueaMRith S&Se, ' BRL ok Ofredl fildorine atoms, C..
oyERIRAURD_OF 1S REAH! @, Gfkbiy, and Cyealk bstituted with t th
6CY al sdlkylsulron 1-6 Xy, an 1-6dlKOXY subDslituted wi one, twWo or ree
fluorine atoms.

3. A compound as claimed in claim 2, wherein R® is selected from hydrogen, cyano,
fluoro, bromo, methyl, ethyl, methoxy, trifluoromethoxy, methylsulfonyl, trifluoromethyl and

cyclopropyl.

4. A compound as claimed in any of claims 1-3, wherein R is selected from Calkyl,
Csscycloalkyl, CsecycloalkylCqealkyl and Coyalkynyl, any alkyl or cycloalkyl group being
optionally substituted by one, two or three fluorine atoms.

5. A compound as claimed in claim 4, wherein R is selected from methyl, ethyl,
propyl, isopropyl, CF3, cyclopropylmethyl, propynyl and cyclobutyl.

6. A compound as claimed in any of claims 1-5, wherein Q is selected from hydrogen
and C1_3alkyl.
7. A compound as claimed in claim 1, which is:
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wherein R6 is a group R6 as defined in claiml, or a
group convertible to R6, R is a group R as defined in

W@R@7i97565 or a group convertible to R Qi s asPCEEP00T052638

i n claiml, with a reagent/conbi nati on of reagents to
ect a Curtlus rearrangenen

f1o| ﬁmwlﬁyﬂ %ﬁamﬁ!h@émyalphw&‘} e'a?“%rrhy'] hﬁdi"tywq ghH-

pr obesmmidBiql-2edmiech conpri ses coupling a corrpound of

fzoralnh@mﬂxq)] (trARLE Shdin g9 o) ot x§l- axb@pe% n@m bihp@d-aHn

49013 group converti ble'to R6, a conpound
%r}zrqu] ? (%V\,herelnR” IS a group Ras defined in
ca ail il -dtransri-getaotyrvetonoei4- Blpér'@'6y|}%6 n@th&é Takdiggdrpridt
i N béraimidazola@rcheZ is hydroxy or a | eaving group under

A kk"{@iélf’ﬂ! Qtrthqtf)%%@ ﬁ%%éri‘a P/ﬁ%nl%fh Pﬂ§ad|r§/g% 2H-

optbo or any of "the above cesses:
Tﬁotectlng groups; and/or - converting

P- c@ﬁﬂﬁihﬁﬁd {df[crsdr(mmlow))cy@i@h%yﬂémlpeﬂdl@Bfw%ﬂ@yﬂnﬁ?e?féof
t o paedilhdezeloageund of fornmula (1) or a salt or

%Ol gzﬂﬁtﬁh§lhe</ ﬁgns-flgproé\( 5)%)28}%@%{%{45%%@%@ QISI%QI tro 24—/

soI {9%2@" WAeY®ot%r formula (V1) or a salt or solvate

thef-ddsfthyldr(1H{enut-4(1 (@ thplethal)eslcyclohexybit-4-aiperiding)-&gtdihydro-

\/\hegﬁib@nk.mm@m.@ﬁef ormula (1), formula (IV), fornula

e e L

| eaQ'?fiFg“'&%Qlﬁ'O”e
6-Methyl-1-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one

10. 6-Methyl-1-(1-{cis-4-[(1-methylethyl)oxy]cyclohexyl}-4-piperidinyl)-1,3-dihydro-2H-
benzimidazol-2-one

11. cis -(1-[4-(Ethoxyl)cyclohexyl]-4-piperidinyl)}-1,3-dihydro-2H-benzimidazol-2-one

12. trans 1-(1-[4-(Ethoxyl)cyclohexyl]-4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-
one

13. 1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-fluoro-1,3-dihydro-2H-
benzimidazol-2-one

14. 6-Bromo-1-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

15. 1-{1-[cis-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-(trifluoromethyl)-1,3-dihydro-2H-
benzimidazol-2-one

16. 6-Ethyl-1-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

17. 6-Cyclopropyl-1-{1-[trans-4-(ethyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one

18. 1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-(methyloxy)-1,3-dihydro-2H-
benzimidazol-2-one

19. cis-1-{1-[4-(Ethoxy)cyclohexyl]-4-piperidinyl}-6-[(trifluoromethyl)oxy]-1,3-dihydro-
2H-benzimidazol-2-one

20. trans-1-{1-[4-(Ethoxy)cyclohexyl]-4-piperidinyl}-6-[(trifluoromethyl)oxy]-1,3-dihydro-
2H-benzimidazol-2-one

21. 6-Methyl-1-[1-(4-trifluoromethoxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2 H-
benzimidazol-2-one
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

1-(1-{cis-4-[(Cyclopropylmethyl)oxy]cyclohexyl}-4-piperidinyl)-6-methyl-1,3-
dihydro-2H-benzimidazol-2-one
1-(1-{trans-4-[(Cyclopropylmethyl)oxy]cyclohexyl}-4-piperidinyl)-6-methyl-1,3-
dihydro-2H-benzimidazol-2-one
trans-6-Methyl-1-[1-(4-cyclopropyloxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazol-2-one

cis  -1-(1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-
one
trans-1-(1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl)-1,3-dihydro-2H-benzimidazol-2-
one

6-Bromo-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
6-Ethyl-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
6-Cyclopropyl-1-{1-[trans-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
cis-1-{1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl}-6-[(trifluoromethyl)oxy]-1,3-
dihydro-2H-benzimidazol-2-one
trans-1-{1-[4-(Propyloxy)cyclohexyl]-4-piperidinyl}-6-[(trifluoromethyl)oxy]-1,3-
dihydro-2H-benzimidazol-2-one
1-{1-[cis-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-2H-
benzimidazol-2-one
1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-methyl-1,3-dihydro-
2H-benzimidazol-2-one
6-Methyl-1-{1-[cis-1-methyl-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
6-Methyl-1-{1-[trans-1-methyl-4-(propyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one
trans-6-Methyl-1-[1-(1-ethyl-4-propoxycyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazol-2-one
3-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-2-oxo-2,3-dihydro-1H-
benzimidazole-5-carbonitrile
3-{1-[trans-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-2-oxo-2,  3-dihydro-1H-
benzimidazole-5-carbonitrile
1-{1-[trans-4-(Ethyloxy)cyclohexyl]-4-piperidinyl}-6-(methylsulfonyl)-1,3-dihydro-
2H-benzimidazol-2-one
6-Methyl-1-{1-[cis-4-(2-propyn-1-yloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
6-Methyl-1-{1-[trans-4-(2-propyn-1-yloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-2H-
benzimidazol-2-one
1-{1-[trans-4-(Ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-6-fluoro-1,3-dihydro-2H-
benzimidazol-2-one
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43. 6-Fluoro-1-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one

44. 6-Chloro-1-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one

45. 6-(Ethyloxy)-1-{1-[trans-1-methyl-4-(methyloxy)cyclohexyl]-4-piperidinyl}-1,3-
dihydro-2H-benzimidazol-2-one

46. 6-(Ethyloxy)-1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one

47. 6-Chloro-1-{1-[trans-4-(ethyloxy)-1-methylcyclohexyl]-4-piperidinyl}-1,3-dihydro-
2H-benzimidazol-2-one

or a salt or solvate thereof.

8. A pharmaceutical composition comprising a compound claimed in any one of
claims 1 to 7 and a pharmaceutically acceptable carrier.

9. A compound as claimed in any one of claim 1 to 7 for use in therapy.

10. A compound as claimed in any one of claims 1 to 7 for use in the treatment of a
condition which requires agonism of a muscarinic M, receptor.

11 A compound as claimed in any one of claims 1 to 7 for use in the treatment of a
psychotic disorder or cognitive impairment.

12. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
medicament for the treatment of a condition which requires agonism of a muscarinic My
receptor.

13. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
medicament for the treatment of a psychotic disorder or cognitive impairment.

14. A method of treating a condition which requires agonism of a muscarinic My
receptor, which comprises administering to a mammal in need thereof an effective amount
of a compound as claimed in any one of claims 1 to 7.

15. A method of treating a psychotic disorder or cognitive impairment, which
comprises administering to a mammal in need thereof an effective amount of a compound
as claimed in any of claims 1 to 7.

16. A process for preparing a compound as claimed in claim 1, which process is

selected from:
(i) process (A1), which comprises coupling a compound of formula (Il)
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N
o)
N )

wherein R® is a group R® as defined in claim 1, or a group convertible to R® with a

compound of formula (lll):
OR'

e

(o] (i

wherein R’ is a group R as defined in claim 1, or a group convertible to R, under
conditions suitable for reductive alkylation;

(i) process (A2), which comprises reacting a compound of formula (Il) as defined for

process (A1), with a compound of formula (lll) as defined for process (A1), in the presence
of a source of cyanide to form the cyano intermediate (XXXX):

N
. Q + QMgXx
R’ N
>=o
N
H
(XXXX)
wherein R® is a group R® as defined in claim 1, or a group convertible to R®, R’ is a group
R as defined in claim 1, or a group convertible to R, Q is Cqsalkyl, and X is bromo, iodo or

chloro, under conditions suitable for Grignard reactions;

(iii) process (B), which comprises reacting a compound of formula (IV):
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OR’

hew
NH, V)
wherein R® is a group R°® as defined in claim 1, or a group convertible to R®, R’ is a group

R as defined in claim 1, or a group convertible to R, Q is as defined in claim 1, with a

compound of formula (V):
o]

X

X Y )

wherein X and Y both represent leaving groups optionally in an inert solvent, optionally in
the presence of a base, and optionally with heating;

(iv) process (C), which comprises treatment of a compound of formula (VI):

M)

wherein R® is a group R°® as defined in claim 1, or a group convertible to R®, R’ is a group
R as defined in claim 1, or a group convertible to R, Q is as defined in claim 1, and Z is a
leaving group such as bromo, iodo, chloro or triflate, with a palladium or copper catalyst
(VII) to effect an intramolecular cyclisation;

(v) process (D), which comprises coupling a compound of formula (VIII):
RG'\©[NH2
NH,

(Vi)

wherein R® is a group R® as defined in claim 1, or a group convertible to R® with a
compound of formula (IX):
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N Q (1X)

g COR

wherein R’ is a group R as defined in claim 1, or a group convertible to R, Q is as defined
in claim 1, and R® is Cy.salkyl, by heating in an inert solvent, for example xylene, followed
by reduction of the piperidine double bond;

(vi) process (E), which comprises reaction of a compound of formula (X):

OR'

R \@NH
)

wherein R® is a group R® as defined in claim 1, or a group convertible to R®, R’ is a group
R as defined in claim 1, or a group convertible to R, Q is as defined in claim 1, with a
reagent/combination of reagents to effect a Curtius rearrangement of compound (X),
followed by intramolecular cyclisation;

and

(vii) process (F), which comprises coupling a compound of formula (XI):

e

wherein R® is a group R® as defined in claim 1, or a group convertible to R® with a
compound of formula (XI):

(o)

Iz ZT

(xn

OR’

®

z
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wherein R’ is a group R as defined in claim 1, or a group convertible to R, Q is as defined
in claim 1, and Z is hydroxy or a leaving group under alkylation or Mitsunobu reaction
conditions;

and optionally thereafter, for any of the above processes:

- removing any protecting groups; and/or

- converting a compound of formula (I} or a salt or solvate thereof to another compound of
formula (1) or a salt or solvate thereof.

17. A compound of formula (IlI) or a salt or solvate thereof, or formula (IV) or a salt or
solvate thereof or formula (VI) or a salt or solvate thereof, or formula (X) or a salt or

solvate thereof:
OR'

C? Q
6 .
R R6\©:NH
0
NH (V)

(n

Iz =

OR'

RGNS UEE ¢

(V) CO,H 0

wherein in each of formula (Il), formula (IV), formula (VI), and formula (X), R® is a group
R® as defined in claim 1, or a group convertible to R®, and Z is a leaving group.
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