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conpounds "havi'ng phar nacol ogi cal
activitys o NNOTESHESNIDRECHIIOR PFEBPAFE™on, to
conmpositions containing themand to their 5nedica
uses. The present invention provides, in a first

The Qsee% invanff é‘t@g t(SJ o@&rs{ﬁ'r’rbaolwmci 5mgo¥nds%'ér|g ?harmacologlcal

arnaceuti c
D hgm and to their

activity 10) p%%?%??fo'h ']eg H’f?g? tgrcopppsiiong gyptain
medipatvsegen, C 1_4 al kyl, C(O) OH, C(O)NH2 or (C 1_4
al kylene) R 0; R2 and R3 are independently hydrogen, C

k ther n
The %r%sgﬂt %beﬁ[on%}c{v%%g hr? Vﬁhgt %‘Qéc? ?t g:lﬂﬁocr)fg'nq’a E.}% él) or a
phar@iﬁ&%% y peepPibp saigth ?ré?of: 1_4 al kyl , C 1 4 al koxy or
haI ogen R5 and R7 are independently hydrogen,
hal ogen, C(O)NH2, C(0)OH or (C 1 _4 al kyl ene)
nd R8 are i¢rjJependent!ly hydrogen or hal ogen;

RO ydr ogen, _4 alkylene)Ri 0, C(0)NH2,
o, R9 gpget bE ith Rforma 6 nmenbered
hetefocydlic fing naIIy containing a further
3t-b gpxygen, sul phur or nitrogen;
R10 i s|hydripgen , hydroxy, C(0)NH2, C(0)NH(C
ol KY.) ,O CRO) NR€ 1_4 al ky1)2 or C(O)OH' 25n is 0, 1
used herein, the term"salt" refers to any
?F{ a conpound accor di ng to the present invention
p epared from an I nor gani c m organi c acid or base,
whe yaternary amonium salts and internally formed salts.

rmaceut i cal I y acceptable salts are particularly

Ris dydrogsn er € gr4 alkyl;
R1 is hydrogen, C 1.4 alkyl, C(O)OH, C(O)NH»2 or (C 1_4 alkylene)R1q;

Ro and Rg are independently hydrogen, C 1_4 alkyl or R together with R3 and together
with the carbon atom to which they are attached form a Cj4 cycloalkyl group;

Ry is C 1.4 alkyl, C 1.4 alkoxy or halogen;

Rs and Ry are independently hydrogen, hydroxy, halogen, C(O)NH»o, C(O)OH or (C 14
alkylene) R10;

Rg and Rg are independently hydrogen or halogen;

Rg is hydrogen, (C 1.4 alkylene)R1g, C(O)NH2, C(O)OH or

Rg together with R form a 6 membered heterocyclic ring optionally containing a further
heteroatom selected from oxygen, sulphur or nitrogen;

R10 is hydrogen, halogen, hydroxy, C(O)NH2, C(O)NH(C 1-4 alkyl), C(O)N(C 1-4 alkyl)2 or
C(O)OH;

nis 0, 1 or 2.

As used herein, the term “salt” refers to any salt of a compound according to the present
invention prepared from an inorganic or organic acid or base, quaternary ammonium salts
and internally formed salts. Pharmaceutically acceptable salts are particularly suitable for
medical applications because of their greater aqueous solubility relative to the parent
compounds. Such salts must clearly have a pharmaceutically acceptable anion or cation.
Suitably pharmaceutically acceptable salts of the compound of the present invention
include acid addition salts formed with inorganic acids such as hydrochloric, hydrobromic,
hydroiodic, phosphoric, metaphosphoric, nitric and sulfuric acids, and with organic acids,
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30 nedi cal applications because of their greater
aqueous solubility relative to the parent conpounds.
wEowk/13HB3 s nust cl early have a pharmaceut i cal PGI/EP2009/055190
acceptabl e anion or cation. Suitably pharmaceutically
acceptabl e salts of the conmpound of the present
i nvention include acid addition salts fornmed with
such rsr triiarie. ekl kifledroacsetiny ditteh matic.c |ackiq.d fuskarisai kenzoic, formic,
propityrit; @ilyediic; gluzbais PMaldic; sub@iapdesoesulfaric, Nisbthishi@malucic, gentisic,

|son ?%@Z}‘ 'ssgxgl‘ Ig,”% %8@#52@%(%&?&%@@ dtﬁsécrotrty\%)i Canthranlltlc salicylic,
pheryqceicoP gl Em en'feﬁp%mo'ﬁhm%t SnesdonC. eilagspgonic, pantothenic,
steabiersudfindic, &lginig, galapﬁummmd:ary@p&f@m ifer e@nmt@he@zenesulfomc and p-

toludfek B dhic, Sa¢idst MaSe ANBRACI=RY | HkMiddC with SN MRtls aRYCdlIkaline earth
metgggbh%rgamé B%Hsca}clnna\ N l\?@l%‘érbﬂﬁétﬁylerfﬂdya‘?ﬂﬁgnéh‘foro&%ggh& choline,

dletrﬁggml%eqthﬂenq%ml@ﬁ @eg%@em(@ r’@?}g%llue§m|ne) lysine and procaine;
and rmeteraiie Sainfagin Balls. etJats dswinboai ron-grannatdubinally, ageptable anion or
cationt @r@r\Mﬁhln #Hel ddopk | df Ghe MvBhtINCas OErAGHIAFAGIStedM6 the preparation of

phar%{a\éfaatycr?eg ol ?e(?n b% sglkt(sagpélgr %‘? éggﬁ%& ftherrlé%quﬂc df]po F)ﬁ%raple in vitro,

S
S'tU?WiOf"Pr al kal i net aI s and al kal ine earth metals and
organi c bases such as N, N-di benzyl et hyl enedi am ne,

The GMNRLGR irRARIE SvithF RS | 'se@pe di Bmté‘lhs?ﬁ%rrﬁggtg]c naen)d noln ss:[?lﬁrélometrlc
form f 35 e S mAST s ﬁ'ﬁigwg B red o Y

med salts. Salts
havi ng a non-pharmaceutically acceptable anion or 10
The cainboundardE forriuls(In chiexisicaym@vitdrione i nventi on as usefu
internediates for the preparation of pharnaceutically
ComfEgings, SpiTaita (0 by Fo0bian g aF comealing 1omhs 1,21 o sfpergiood that
thesp nerysialine Wrmisi or Bt@lxw@ﬁéerapﬂ a@o@@(ﬁdﬁmr@sged)mtlhlrbtf@t g¢ape of the
inveatith. non- st oi chi onetric 15forns of the salts of the
compounds of fornula (I). The conpounds of formula(l)

can exi st as . ounds  of f.ormu I .
FurfEoRs SHEeHES ChS R GIREns PhESHBIRRIN Of e d) mdy exit as
polyomecidiss whishl archiacluged ngdbe prasgstinvdntioe. forns or a m xture

t hereof are enconpassed within the scope of the

Sorﬂe%f% &&Hpodﬁ% ghfﬁr{ﬂ{}%tloﬁ %% r&&glllgédy g‘llr@ #ylsl%mséd)frgﬁ solvents

SUC%@F%P%”MF%%P@V‘W%I dﬂeﬁ‘f r?aﬁ?%s 'P’%@%r’i’t‘ay be formed. This
inventimneinciudes withinSitsrecafe stoehoomdiu solsatos lmd1udsng hydmteisoas well as
comB@tYnd%Q:oﬁfaYrﬁﬁg}l{/ér|afb%darﬁ6urft§6f wateathat FRY berpoael v Prscesses such
as '>'%§ﬁ' SEtel%naqueous and organic solvents. In such cases
es’ may be fornmed. This invention includes wthin

Salts, t%"@&?p@‘%%‘/llﬂr%tﬁﬁ Sisempeunds Qffewaula A IthRIpieee fRyarat agpect of the
inveaornwel |  as conpounds contai ni ng vari abl e anounts of

wat er that may be produced by processes such 30as

| yophilisation. Salts, solvates and hydrates of
Hered UPRIRPQYNAS Of ﬁQIF%\"a( {1} thgierrireomaceusiealyazrcapigelet salis. solvates,
hydrafes iamdesristaliine Heoreis naéteef defrenipiouads agdect of ithed &vehfjan (except
mterﬁ%id‘[e BORAPSRRRYA Ichéhlcdl SrossRbaPhe refdhied to 38! R &MmpodRds of the

drates and crystalline forns thereof defined in any

mve@i Pect of the invention (except i nter medi at e conpounds

in chem cal processes) are referred to as "the

The%ngBQHH tleFl alddendiy&Nk! t%Blc lly IQ@ I%gkﬁoﬁ%uh@é’%ﬂlérpé‘re identical to

0 h

L oMl R e A TR e CHPRATACE g by an atom
havipg@ntdiemicanass pamash sumbendiffereat tiom the @tcrr@lplrm‘a‘édoruyawnumber
usugily dourieBvi raguraNExdnasie € oNBSIDPEE thaessn be MvRFpdiatil efte Rbmpounds of

fromthe atom c mass or mass, nunber usually found in

nature. Exanples of isotopes that can be incorporated

into conpounds of -2- WD 2009/ 133135PCT/ EP2009/ 055190

the invention or pharnmaceutically acceptable salts

t hereof include isotopes of hydrogen, carbon,

ni trogen, oxygen, phosphorous sul phur, fluori ne,

o ~1 1
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3H, 11C, 13C, 14C, 15N, 170, 180, 31p, 32p, 35s, 18F,

3601, 1231 and 1251. 5Conpounds of the invention that
W@ 0w/a33133 he af orenenti oned i sotopes and/ or ot PEF/EP2009/055190

i sotopes of other atons are within the scope of the

present invention. |Isotopically-Ilabelled conpounds of

the present invention, for exanple those into which
the ingentipacen Marnaeewisaly sersptaple s@lls theeah irclydecispigpeaoé dydrogen,
carb@h enittégry bxydgend phgspRoLeY suisHs fludtige,tibdifeleand chlorine, such as 2H,
3y, Wi st13buniomsgsty 8,181 b i 3L 551 185 363112804, 4 125).

‘carbon-14,"i.€., 140, isotopés are particularly

preferred for 10 their ease of preparation and
Competieds eflshé invgntiohlibatxedtal8thei doeopwotiormddsgapas angl cirdtlyer isotopes
of dts&f dtond FETwitH®Sther 86bpRMos $heNpressMd indehtoh. 188@pitaRliabelled

comb?1 o%pgfsthgrﬁregéﬁtih\%%lti?ﬁ,l thr lx'%grfng!e ih&&ﬁ?ﬁ r(l?ri 'Pe%i(%cti?/e isotopes
0LON 4eMm SsSi.on conputerize T m)grap&y , a usetul ", "7

such] s BHai nCi IFRJPIYPOTRIEAL RESr Usella 1Ay BNERT S RHrafR Hesug distribution
asseiysoi]'n'ijﬂ@d,si.@c I-hgnpex,ﬂrtmri-'l#ni.ei.,.@@, ié_d’fbpasaa’rea)‘aftmudarly preferred for
theirCétsk af 'bréﬂé?ét%lﬂ%' d‘et@(ﬂé(tﬁﬁ’[?.a@@ aﬁ&lsai:‘iédi&)efsref?@pgft%afaﬂy useful in

iC. bjlit r_ ex l. e reased. i n.ViV .
PET LG el dt lorkdafoptlf aq T oA S, AR TRl 8B in sPECT
(singie mpetonngpispien moaTretariggd itpmegigehyi pk wesiubfic Bein imaging. Further,
subdtifdibo piithdlelyief b@bb@dudmmd&u’ﬂe@nmﬁ.etﬁéi, icaw efidrd@ertaiartherapeutic
advARASIsALE MtiRERrGH SRS B bEIRY StXhiRG, BHExdntiste MCRSRENIESivo half-life

d sclggpd in the chengf and/ or |% the_f nﬁles belomt
or r%@}“’%ﬁ PPILTTHY STP a1 VORG%i TAHIPE '?r§8{r8§i' gemy cireumstances.
Isotenigsdly labglleceeaprunds of thenbrentioptcapiocasially bealpeanaees by carrying out
the preagiimés didBibsedinl the IBzhapps @at/at edtheyExahgies Isdow, Bdsiubstituting a
read'illﬂ'é‘vé?l%t)leti&ﬂﬁpi&é]ﬁ ISTRE nfor %96%0@0& ly fRhed lréaﬁént.
l'east two chiral’ centres (nanely the carbon atom shown
as * in the fornulae from(la) to (1d)). The wedge .
It wik heygeprepiging Mnapeasidicdindie amehapdiedcanepaaipds ef formaulg|(bgentain at
leasbfwd tlérap aprtresalndmiely the cagdoarated showasys ‘Ciarthé garmatdecinom (1a) to
yhe broken bond indicates that the bond is bel ow the
(1d)): &> . :
pksane of the paper and is in the a configuration. -
1./ EP2009/ 055190 Furt her asymetric
possi bl e i n Wh& cpfipounds of £ormul a
R2 and 9 ,

Moner &2 df ast er eoi soners and §l
, including racemates, are_£n

ope of the present inventiagp
.E: o

t o compounds o{ formula (1) inck

o) ;
Examp :ﬁ);fRz stkeh groups include - I\ﬂ/e hyeb |
n- o@ , isopropyl, n-butyl, is |, sec-butyl,
=@ putyl , 15and the like. Thes '01-4 al kyl ene'

as used herein refers to a linear or branched
sat urat ed hydr@®arbon |inker group containi ng%rom 1
to 4 carbon atons. Exanples of such groups include

e B S AT RO LAl e 10 SNE of R Plptind it s
refef o Yerrigliart cthe ORI Th B et Ry B PSR AL elqw the plane

of theyxpgrpl @yl isin Hgehcqsfiewdon-ncl ude cycl opropyl ,
cyclobutyl, cyclopentyl, cyc{iohexyl, cycloheptyl or
cycl ooctyl and the |ike. 25Exanples of a 6-
heterocyclic ring optionally containing a further
het er oat om sel ected from
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oxygen, sul phur or nitrogen include piperidinyl,
pi per azi nyl, norpholinyl, thionorpholinyl, and the

WO 2008/133135 I n one enbodi nent, the inventi on PCDEPIHEF055190
a conmpound having formula (I A) or a 30pharnmaceutically
acceptabl e salt thereof: 35wherein R is hydrogen or

C1l4 alkyl; 4 - W 2009/133135PCT/ EP2009/ 055190 R1

is hydrogen, C 1 4 alkyl, C(0)OH, C(O)NH2 or (C 1 4
Furtaérkydyemetitt clrboR2t@msl akS pagsiblé fird épecmhepdunys o dsregén(l), Such as
whed R, ahkRh, R aR2 RgoBegt dref Ry R-hakB Rndrd g ¢idheamevgitolapt he

carbon atomto which they are attached forma 03-8

cycl oal kyl group; R4 is C1_4 alkyl, C 1 _4 al koxy or
It 'fhatlood)@n ungegstopdq trat @Hesieﬁ%&f{éﬁﬁi@ntwv‘%ytﬂ‘%@@ﬁ all enantiomers,
diasteyebisonyers bamld ogllemjxtce d xidn2of, CcQiditd @icehéted, dreabhgdngassed within
the é:gb%e o?@néaﬁ‘r@sgfq n"i\fe%tlbrﬁ]gﬁ@ﬂ@%‘ﬂirbﬂcéﬁ@d’oﬂ?ﬂ?@{ﬁhﬁl&ﬁgﬁgﬂ includes

0 ne) Ri 0) NH2,
Al s{§req iRk RE UDETHORTIRTHAES: honber ed. het er ocyS! | ¢
ring optionally containing a further 10heteroatom

The $&heblegerd 26 Ws6X Hgem, refdis Ralflu®@iheNetlorir@e Biont&ot iBdine atom.
hydr ogen, hal ogen, hydroxy, C(O)NH2 , C(0) NH(C 1 4

al kyl), )N(C 2 or
The i%rf‘% %ﬁ@?@ﬁ@wﬁémr%@ a ﬁ)egrPHQ/QC% Fz?ﬁ‘ OfFén‘f’ 9%&5’0’@ %FP a linear or
branched setueati¢rbbiydrecarbef groe dontaining tiam Rib 4 satbpdrateres kyamples of
sucHgolipd include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert butyl,
and the like.

The term ‘C1-4 alkylene’ as used herein refers to a linear or branched saturated
hydrocarbon linker group containing from 1 to 4 carbon atoms. Examples of such groups
include methylene and ethylene and the like.

The term ‘Cs 5 cycloalkyl’ as used herein refers to a saturated monocyclic hydrocarbon ring
of 3 to 8 carbon atoms. Examples of such groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl and the like.

Examples of a 6- heterocyclic ring optionally containing a further heteroatom selected from
oxygen, sulphur or nitrogen include piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
and the like.

In one embodiment, the invention provides a compound having formula (IA) or a
pharmaceutically acceptable salt thereof:

(1A)

wherein
R is hydrogen or C 1_4 alkyl;
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In one enbodi nent of the invention, RO is hydrogen,

C(O)NH2, CH2CH, or RO together 20with R form a
woreeophsdidhe ring. I n one enbodi nent of the i nVRCI/ERP2WORES5190

and R3 are independently hydrogen or nethyl. In a

further enbodi ment of the invention R4 is

R1 i RusgERHo g 1O SN EI NP2 (-4l 1g7 e and
R2 ard Rg eretiydnnsgeentlylhydmgen e opalisy or qutogeibenvwve‘ﬁ:g padhtogether
with R?e ba?fb&'y gtrongt% Whl(,q:i( tﬂ)s '5'?6’ t?ﬁlﬁglfo(?@ 4@ %\Jgglgqr ;S h R

na fturt er e

ment of
Ral %rm'%lkgﬁ a\lﬁgy bt % H2, CH20H, or R9 to&gg
Rs 8ty Rre @Hﬁpwﬁa%hyqﬁ%ge&hayﬁoxmaloasn ®5INR2 E?'-el or (C1-4
alkyleyelr Rggn. In a further enbodi nent of the

Rg dnd 5He‘3ﬁ‘d éﬁndgf*ﬁby@@ ogBf or RBlogée hydrogen, R9 is

Ro wﬁﬂw GRTER SO qu"R ot "t i e

Ro tggataerth I@g)r%@mqﬁpﬂred pptemyclpgmgmtlorp@jly crotaigying a further
hetehyedoro gelectaddroRY oxyge 6 Qjdidr or niCb@groH) . 40l n a yet
R1pfisihydregerl tabogeat hydzoeniiG)Mignt C(@NHRT 4.Z6alkyR7 C(GYN(CRR.4 alkyl)
orCgca)g)g)_,wdrogen and R5 is O(0)OH or OH2(OH). WO
’133135PCT/ EP2009/ 055190 In a yet further
nis @ t@i%ati ve enbodi ment, R is hydrogen, Rl is hydrogen
or nethyl, R2 and R3 are independently hydrogen or

in ofBtdhtbodiRént 5t thadRBRRIER.L Yyaebly! or fluorine and n
is 2, R5 is hydrogen or C(O{OH R6 is hydrogen, R7 is

d e 0 CH2OH or RO
In oEg é Jrlmg\fltt &t&%?"grerrht%%@qg%ﬁigqrb enc(gr %gpﬁ%s Conpounds
accordlng to the invention include exanples 1-37 as
In apeowmbbéiment dof theaingértiomaBgus hydibgsn, HOeNitiabCEHo@HI obr Rg together

withtﬁ‘%r dg hohnéﬁ ne enbodi ment, the invention
pr ov corrpo d selected fromthe group consisting

100f ;. . :

In OT%WF??S'U’R@- PUPRINVEROERR A8 3 37 iNFeBRRAGHYY yteas Pty
11-7-(4-fluoro-2-nethyl phenyl) - N8-

In a FE@thly bmbo@m@hearan® inventbnT} AR dadepeAdéntlingéthyi @ adrihe and n is 2.
(di ast er eoi somsr 1);

In orgeled? R(lim]eptué %u V#éﬁ%l%l%( i/:{ﬁ) I?Ng,lg7 &8 ant(pf'\lg? gre% wo]get .hy

nmet hyI 1, 8-di azaspi ro[ 4. 5] decane- 2, 8- di car boxam de
In dnei astbediewns osfehe B)vention, Rg is hydrogen, C(O)NH2, CH2OH or Rg together
wﬁhﬁsé)ZR 580r7 % /6\48 {(1R)-143,5-bis(trifluoromnethyl)pheny
rﬂfﬂ PR 1"Yor o0- 2 met hyI phenyl) N8-
nmet hyl - 1, 8-di azaspi ro[ 4, 5] d 8- di car boxam d
In a(f%‘%swmﬁm% of éfmrvqrﬁ@nsReN%@(@ Wmo%z@'ﬁhgm %H@eﬂtmqr with R
forme trivydiblie @dd Rl BaiRy: ReiBY IRy whdmgrbpels-

nmet hyl - 1, 8- di azaspi ro[ 4. 5] decane- 2, 8- di car boxam de;

n o {#Rep St ol b el %ﬁg RURD 4k RIABYA RELEK O NH,,
CH258hat Ry fogsther &"tafaé’ @d{‘g!pg ieend BB ginetPYoxani de;
(2S,5S, 7R)-/V8-{[3,5-bis(trifluoronethyl)phenyl]nethyl

In alyel frthef bligrhative- srmbdiimBRE Ry R, N85, Rg, Rg, Rg are hydrogen and Ry is
C(OZ@%EEH%QHF“ azaspiro[ 4. 5] decane 2, 8- di car boxani de;

TV8-{(1S)-143,5-bis(tri f I uor omet hyl ) phenyl ]
et hyl1l-7-(4-fl uoro- 2- methyl pheny1) - N3-
In apyet ﬁmhe&aéerdﬁta@a@pbfvctbr[nﬂnts‘;] ReBaes. R78-Rdi Car rexueiagen and Rs is
C(Of 5CHS(TM). - / V8- {(1S) 143, 5-bi s(trifluoronet hyl ) pheny
| ]ethyll-7-(4-fluoro-2-nethyl phenyl) - N3-

-5-
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nmet hyl - 1, 8- di azaspi r o[ 4. 5] decane- 2, 8- di car boxam de;
sodi um
W@ 2®9/183138- { [ { (1R) - 143, 5-bi s(trifl uoronet hyl ) ph&rgP3089/655190
yl ymet hypam no] car bonyl | - 7-
(4-fluoro-2-net hyl phenyl) -1, 8-di azaspi r o[ 4. 5] decane- 3-

i 2 S BRE Rl Tante TTimaps, 7 is hutogsy Rads SPRGR RSPy} Re and

R3 aie fydepaadanfly naaiasen @g%W| R4 is independently methyl or fluorine and nis
2, R§(Ds7h3(d4@¢énm G{@Q)Oort Rgliphgdrgden, R8s tyamaspior af(®)SHdRgand Ry is

C(O ®ogeth ith R f holi
( ’NSSZ 7R)™= N-{(lg ogle erWlbl s( otrrrr1lafr|n8r(|)or 8r|rr{eetrrl1n% ) phenyl ] et hyl

1 7-(4-fluoro-2-nethyl phenyl) - Nret hyl -1, 8-di azaspi ro[ 4
Compblidésc anecr8ing aiobtheaimvelgion include examples 1 37 as shown below, or a

pha&w?a%e&t%aﬁ&cd‘ép{a(ble%alﬂtﬂ@re%f bi s(trifluoronethyl)phenyl]et
(4-fl uoro-2-net hyl phenyl) - 2-

(hydroxymst hyl ) - N, 2-di net hyl - 1, 8-di azaspi ro[ 4. 5] decane
In oneger@g@@@ggh{r@énventlon provides a compound selected from the group consisting

of: 35(2S,5S, 7R)-N-{(1R)-143,5-bis(trifluoronethyl)phenyl]
(5R, ¢h51)<|ﬂ-;l(1 R)- @‘ts%%ﬂgh%&&?&ﬁ%bﬁ&ﬂ%ﬂ na=(4- quoro 2- methy henyl)-Né-
met yéx%ﬁ?g%%?gw%@decaneg é@lca%oxamlge (zdlaszt |so 1? ecane

(5R.FRBNGH 1RR)1 =[B yenig(triflpprometh e hery(lethytH/ udriyeea- By etimiehepyl)- N°-
metigti-hy8ldiazaspheB| Sldscan@-2r8tibadopkeiyéd X diastereoisomer 2);
(2R 7R NETRIRWA- 1315 Bis iR ARt th Rlshe RYIRBRADR 420 R A GRERPYRERY - N2-

metr{ Ee%‘éa%ﬁﬁf'f?[f}@?ﬁﬁ& 2P13CHOEXATIEAR] £ | uor onet hyl ) phenyl ]
(25, éSﬁﬁj_i\ta',{U(Q) 1fm@b|@(iqmmhﬁ}p@ﬁym}aihyl} 7-(4-fluoro-2-methylphenyl)- -NE-
metrﬁﬂlﬁ\%r@aibsﬁiﬁb[h}d]débaﬁe@ $dissPbxarhide 5] decane- 2, 8- di car box

(2R R? Qlﬂlggro we hen?
metgwil m@aspg m gjgbygi 'uor orret j\’

(25,56 3&R-Nii9e- hry(tmfewmw@thw;pmnwbmtbwaWIumorﬂememlphpwu o
metthy®} %—éa@dsb&o[ﬂ@d@éh@-@]& dicaribaxdmgigam de;

(2R, &%Bﬁilggﬁ S§ [t%]'E{-é %(urlfluorom%% 5phﬁe¥1k? r]yét hg;‘r fiuo&o gin?tr}(l%henyl) -NE-
methyﬂ@eqhﬁ%,qslg y‘ilqecane 2,8-dicarboxamide;

(2S, 58 78N {181 H [Sr@Es@tipdromeli pp emydle iy o (4efiuven-2-ntethpytramyl)- -NE-
mett@)| 6[82d|ézafs]o[r H|@earb P -didarbeRdrhiggam de;

sodlﬁr%?i% s 1{[I{ ]I%S#)é%H%FE ?n%ﬂ”)p elzjr?yrl]g{r?/ﬁ(hn)(etl)]ﬁ)g Xo]lar%onyl}?

(4- ﬂwy@rraszwﬁhﬁwm &Ml?@tawral 5@6@@@%9@@['@%] decane- 8- ¢
lithiuem BAS BRI7ERe-8- {[{(1 R)-1-[3,5- bls(trlfluoromethyl)phenyl]ethyl}(methyl)ammo]carbonyl}-
7(4(f|?15§vo425 N4 EQ %ﬁrré{n &éctaﬁéﬁldé%d%%wy')phenyl]

(55 TRRMEHHS agn batiioferts %ﬁpﬁ@h%ﬁ'@ flucgo-2appthyphpy
methyl é%dl aspheltrhddecanegr
(2R,p3 SR RR)- N[?{ @prs)(trlﬂwcgomemyb)mqﬂyf]qatnw} értgtIHgIoyHReryInhenyl)-2-

(hydr%lf%e?hy()‘h Eldﬂrﬁitﬂwﬁ g%ta‘i#;ﬂr‘bgﬁﬂ%]&lac%e -8-carboxamide;

I azaspi ro| 4. 5] decane- 8-
(25, $%B}—§h¥ﬂj@) g—%ﬁ bls(trlfllchp{ngggyt;@egyl.]epmxlk 1-( quor]o 2- methylphenyl) -2-

(hyd%xy%ﬁl P@Q%%éth{d' P@B@Zﬁé;{%@@]ﬂ@@éﬂe@&&%&%r&ﬁé4 fluoro

phen hexahydr o- 1H-spi r o[ pi peri din

(2S, 531 RQ" SﬂrPf)'dI' [ b'i(-trtffﬂupl.pmﬁtbﬂﬁ)ﬁBﬁ)éﬂeﬂwl}ﬂa("'bf deethyphepyl)-
NE ZQﬂﬂBfWP?thlﬁagﬂ)lyo[ﬁg}b%gér%bb 8- oﬁ@alrlgoiahﬁ&eem In a further

I 'nventi on ﬁr ovi des a corzpound havi ng
(2R, 5§r7,,ﬁ)1/§'3{(1|@)1 -[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-

NB,2-dimethyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide ;
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20r(la) or a pharmaceutically acceptable salt thereof.

In a further alternative enbodi nent, the invention
WQEew@9i1sBas3s a conpound having formula (Ib): 2BE(/EPY00D055190

a pharmaceutically acceptable salt thereof. WD

2009/ 133135PCT/ EP2009/ 055190 In a further enbodi nent,

the invention is (2R
R AR R 34 £ BT A e MEPHT ) ninr 3 neiyipheny)-
N,8al-d(rdeth Izt y Eonmed-Byitapbipsridlne-N8~pyred dig H -cJ[1 B akazine]-1-
[ azasg_i ro[ 4. 5] decane-2,8-d icarboxamide (lc): 5 CF3
carbpgaiidey, . 5 phar maceuti cal |y acceptable salt thereof.
(2R,20)8a'S)- Nt Rf-14[3, Bdis (iffbadinestyt)phdrlydethpiy-er(t-ifiaorop2-mett/isheny)-

N B TSN Ao SRt By Mo -1 dpgieley ny!

carbpkarnidd) - N8- net hyl - 1, 8-2 o ) . | |

R GBI 4 iR Sme PR R T QP metonBnyn-2-
(hydhrysgmeetyl)aN-ntithys-a| 8- diefaspizld B et@he88arboxamide;
(2R,%gf@%ﬁ%@-#iéhgf[%hgﬁéﬁ@%@%@%Fé_/rﬁ]gt?‘?l?&'-(lﬁltug b2 ity THenyl)-N-

metttlilleexa by ro-aHs g fgesidine 4, 8-wirro i h Oximdibxatih €]} 1-carboxanyigé;

(28%%@?&@-{-}%}?@?—?@& i[llg_o?{gr’nig{_msmén?/ﬁetﬁ{/lfk)-y-i(g-ﬁﬁ’oro-Z-methyIphenyl)-2-

(hydboxg eyl NLaTetigi [Bydip paspnyd | 33d dupid-8cafidoxamide 0- 2- met hyl
and phenyl) - N8- net hyl - 1, 8-

(2R,48S,8a'S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-methylphenyl)-N-
methylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-c][1,4]oxazine]-1-carboxamide;

or a pharmaceutically acceptable salt thereof.

In a further embodiment, the invention provides a compound having formula (la):

O CF,
HN CH,
e cr,
H,C O cCH,
F (Ia)

or a pharmaceutically acceptable salt thereof.

In a further alternative embodiment, the invention provides a compound having formula (Ib):

o)

CF,
HN O\ cH,
NN CF,
H,C O

CH,

F (Ib)
or a pharmaceutically acceptable salt thereof.

-7 -



20di azaspi ro[ 4. 5] decane- 2, 8- di car boxam de (1d):
F(1d) or a pharnaceutically acceptable salt thereof.
WQ@30ba3ypsesent i nvention al so provides a proceRGI/ER2009/055190

the preparation of the conmpound of forrmula (I) or a
pharmaceutically acceptable salt thereof, which
process conprises: 8 - WO
2009/ 133135PCT/ EP2009/ 055190 (a)reacting a conpound

In a @frtheoeimbbdimeht, Yhe sdmgsceing oRthk inwentied iyl or et hyl and R,

(2R, BévR'S}'Ri@ {rﬁa) 194, 5- Bé nfﬁi%ron?gthylﬁ%eﬁyl]%tr@% AL &Fo @%étﬂﬁghenyl) Ne-
{ for.mi : J }w?&{l gm) i (Inaswtable sol vent
me réyué@ diazasp ﬂér%(ii 3 -ARHEPEATIFE (Chngi ng from 20- 70C
5 to obtain conpounds of fornmula(l) wherein RO is
C(O)NH2; odg (ii) with a suiggble nmetal hydroxide such
as lithiu di um hydroxi fie in a suitable 10sol vent
: ’ a suitable tenperature
npq\[at o reflux to obtain
herg&in@RQ is C(0)2H or
i ng agent such as lithium
bor ohydride ih tabl e Sol vent such as
THF at a suitabl énperature ranging from-78C to
room tenperature tlo 150btain conpounds of formula(l)
wherein RO is CH2BH or (Ic)

rangi ng from rod
conmpounds of for
(iii) with agssitdbl eOreg

or a pharmaceutically acceptable salt thereof.

10 In a vyet further embodiment, the invention provides (2R,5S,7R)-N%-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N®-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide (Ic).

In a yet further embodiment, the invention provides the hydrochloride salt of (2R,5S,7R)-N°-
15 {(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N®-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide (Ic).

In a vyet further embodiment, the invention provides (2S,5S,7R)-N°-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N®-methyl-1,8-
20  diazaspiro[4.5]decane-2,8-dicarboxamide (Id):

F (Id)
or a pharmaceutically acceptable salt thereof.

25 The present invention also provides a process for the preparation of the compound of
formula (1) or a pharmaceutically acceptable salt thereof, which process comprises:
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(b)reacting a conpound of fornula (I111), wherein R1,
R2,R3, R4, R5, R6, R7 and R8 are as defined in

WO o0oaabxéd ), RS o (R4)n 20(11'1) with a sui tedli/BP2009/055190

(@)

(b)

(c)

reduci ng agent, such as triethylsilane in the presence
of a suitable Lewis acid, such as boron trifluoride,
in agsuitable solvent such as dichloronethane at a
sumt .o Re rE enperat ur e, optionally using m crowaves

iren to obtai]n conpounds of fornula (1) wherein
er widh ma 6 menbered 25heterocyclic

'\i q her heteroatom sel ected from

wher ei n ﬁ? R

grconmpound of fornula (1V),
s R4 R6 and R8 are as defined in
f or mul dhd“R5and R7 are i ndependent |y hydrogen,
hal ogetg O 2009/ 133135PCT/ EP2009/ 055190 C(0) NH2, or
(C 4% arkyl ene) Ri 0, wherein R10 is hydrogen,
hal ogen, C(O0)NH2 , C(O)NH(C 1_4 alkyl), C(O)N(C 1_4
al kyl) 2. % ZRANERY))

reacting a compound of formula (ll), wherein R11 is methyl or ethyl and R, Rq,
R2.R3, R4, Rg, Rg, R7, Rg and Rg are as defined in formula(l),

ox;?gen

(i) with ammonia in a suitable solvent such as methanol at a temperature ranging
from 20-70°C, to obtain compounds of formula(l) wherein Rg is C(O)NH>2;

or

(i) with a suitable metal hydroxide such as lithium or sodium hydroxide in a suitable
solvent such as methanol, water, THF at a suitable temperature ranging from room
temperature to reflux to obtain compounds of formula(l) wherein Rg is C(O)2H;

or

(iii) with a suitable reducing agent such as lithium borohydride in a suitable solvent
such as THF at a suitable temperature ranging from -78°C to room temperature to
obtain compounds of formula(l) wherein Rg is CHoOH;

or

reacting a compound of formula (lll), wherein Rq, R2,R3, R4, Rg, Rg, R7 and Rg
are as defined in formula(l),

(R4)n
(1)

with a suitable reducing agent, such as triethylsilane in the presence of a suitable

Lewis acid, such as boron trifluoride, in a suitable solvent such as dichloromethane

at a suitable temperature, optionally using microwaves irradiation to obtain

compounds of formula (l) wherein Rg together with R form a 6 membered

heterocyclic ring containing a further heteroatom selected from oxygen;
or

reacting a compound of formula (IV), wherein R, Rp, R3, R4, Rg and Rg are as
defined in formula(l) and Rs and Ry are independently hydrogen, halogen,

-9-
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5with Meerwein's salt and with sodi um cyanoborohydri de
to obtain conpounds of fornmula (1) wherein R, R2, Rg,

WRA09REB13Nd Rg, are as defined in fornula(l), PRIER29I/055190

() RL

(e)

RO are hydrogen and R5 and R7 are independently
hydrogen, hal ogen, C(0)NH2, or (C 1 _4

al Ri o, wherei n h n, 0
SO O AC Bair R e Yo Fip 1 RPE9aPT baipben. CIOINH

(dﬁ(@%‘d@%g4@”@6n‘fé NEC afa ﬁlbyl)wl a (1V), wherein R R2,

Rg, R4, R6, and Rg are as defined in fornula(l) and R5

and R7 @akre i ndependently C(0)ORL 1 or (C 1_4 al kyl ene)
C(0) OR1 Fﬁl) W t B- Meerwein's salt and wi th sodi um

cyanobor drld |l owed by 15hydrol ysis reaction
with a/8uit hblig al_hydroxide such as Iithium or
sodi um hy fOXi QBmin & sui tabl e sol vent such as
nmet hanol , Per” THF at a suitable tenperature ranging
fromr nperaturetorefluxto obt ai n conpounds of
fornul a(l) wherein R KY) Ry, R4, R6 and Rg are as
defithddearweints sall arfd ) wittR$odind ¢@nava@olmydilide ge rmobéai cBipounds of
an ébrTieall ewhereie fRrRe R, R42BE( 8)@2Rg care (@€ dbfidedinkiynarial)), R1 and
S & 2d?le¢15/d B aWU MbeR ér@ ﬁdeiﬁhaerﬁ@/ fy\dfrdgfénSﬁléllngéﬁ C(O)NHo,
YRR g SRR e AT R e Gaboet CPYE, Ligic 1.
conpdiyhdS(ON(€dra@lkd[d ) wherein R, R2, Ry, R4, R6 and
Rg are as defined in formula(l),

n@dﬂj}’lgrcﬁg Lﬁa\“gvﬁm@é}&nﬁi %%:gnﬁgpﬁgd% RY are as

hy% [ erolge! afo &fs 2hd d%oaf?dmﬁp? YEEWRRIEor (C 14

(VplkylBORhe(@PR1R, R2, Ry, R4, R7 and Rg, are as

defjl ned iR REMWIRS [dait Bid an\gitrﬁ%oﬂru% cyanoborohydride followed by
hydrolysis reaction with a suitable metal hydroxide such as lithium or
sodium hydroxide in a suitable solvent such as methanol, water, THF at a

suitable temperature ranging from room temperature to reflux to obtain
compounds of formula(l) wherein R, Ro, R3, R4, Rg and Rg are as defined

in formula(l), Rq and Rg are hydrogen and Rg and R7 are independently
C(O)2H or (C 1-4 alkylene) C(O)2H or
(ii) with Meerwein’s salt and with sodium cyanoborohydride followed by

addition of a selective reducing agent such as lithium borohydride, to obtain
compounds of formula(l) wherein R, Ro, R3, R4, Rg and Rg are as defined

in formula(l), R1 and Rg are hydrogen and Rg and Ry are independently
CH2OH or (C 1_4 alkylene) CHoOH;

or

basic hydrolysis reaction of a compound of formula (V)
R,,0,C

"

(V)

wherein R, Rp, R3, R4, R7 and Rg, are as defined in formula(l), Rq and Rg are
hydrogen and R4q4 is methyl or ethyl , with a metal hydroxide such an aqueous

solution of LIOH and H202 in a suitable solvent such as Tetrahydrofuran (THF) at a
suitable temperature such as reflux temperature to obtain a compound of formula (I)

-10 -
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hydrogen and R11 is nmethyl or ethyl , with a netal
hydr oxi de such an aqueous solution of LiOH and H202 in
W@ 2®oi13#B3 e sol vent such as Tetrahydrof uran ( TME)/ER200%055190
suitabl e tenperature such as reflux tenperature to
obtain a conpound of formula (1) WO
200/1 35PCI/ EP200Q9/ 0 90 whe
% I?'2 ﬁ CE deffned 2N Bt M ?TedaWdfoﬁ@“'Q&%é%@%éraEd Re are
hbe@Q@W‘ RRB'S@OQI("O)GYZ'Q RQa'ﬁ@(@QNH C(0) NH2; optionally
optlcgnt%\ﬁyr gRtd fler fo‘ﬂ{t)\k/é’éf"ﬁ? c&%e?ﬁ i)t%mtaeelﬁlcally acceptable salt.
har maceutically acceptable sa 5Sone conpounds of
forrrul aé ) may be obtained by reaction of a conpound
Somgfcontonn %lof(fpprnula'm.gnayctm@@jging@ by fegciemol acgmipound of formula ().
wherein RO is CH2ZR1 0 in which R10 is hal ogen may be
Thuff@RRoaAIDYT foeads (19 wHYrein RePBTBHYRY, (ah WhidhmR g i€ hdlogen may be

S:.S
L i T
reageoisveurth gsidHietylabtine)selfur dritmeidra(iASR) ia 3 wHuitalje esolvent such as
dichloRsTRGthahdlatea §3aBiene8mbe@iare ?a?r@rtgofrérﬁom “CRBPEsA e SerbBRe(see for

exar‘%@% @@%m%&%n%&u?ﬂg%@@%e%w 2@7 %B@nbﬁdi)ydr ﬁlgéy)l 'chloride in a

suitably SR stiEh SR GHEAPBIRE ORSHEIBA B) SiseNeaiegpegalure ranging
fromsloiv tbyiperdtenepterraflue seedngexample oratlabedroenpsyrameing 14920), 3153-

3172:€ddo8X Algafitilay, B aeRiion Tedy Bdesied oufa¥iRgRhfbbn tetrachlorlde and

trlphﬁagg/pz)rg) s’ph%l% 8(:? %at%%e sélvgrﬁ)sggﬁlgéﬁlch rom%th%he gpesw%% tg%perature

ranging f5pre rﬁ?‘l’"ﬁ H%Bﬁﬁﬁ’ée |Chre£'ué (3acaler exapple JarnalehMgdicinal Chemistry,
49(2d), 0N 817028t 2006E at a suitable tenperature ranging from
roomtenperature to reflux (see for exanple Journal of

Co%ﬂ%@u%g‘o@ﬂéﬁ Bl v ereAf'p(Rzﬁ]erkglgrk?pzrﬁazc%ogr?alred b reductlve

amirigdiop 10é pagostPobyd IOéEg@wIaél) 20kareinaR ihydspgen, mﬂ?mawtﬁb@f aldehyde
R12660mharegin R12 wheres @lkyliandtaysliteglenedudingagens ui t abl e

For Qxaqﬁa%l y éﬁ\lﬁqlﬁ)r’esmdgr eﬂn@thglga Jj ‘?eo%cﬂlvesa V\Lnlﬁ% r@a%gor? may typically

COMPESH ERAHDS 2a CABPAYN §f;1'fQi”WLf’dGét Wb@e@nﬁnﬁt hyshogedadtithoa suitable
aldehydle, tspph cad foymelolerpydes €36% aratem golatiaonpuadsuithble osatuend such as

metr(dn)ol aﬁ"@@ﬁlﬁdtﬂb Bnﬁp%réer‘y Q@8 Ms r%hheﬁg@#é‘tdré%lea findebyglfy from few

min8F fo Ao/ X Rustf BY e, Si8t6 L3 &l sufido ' ieflding gdpfl push as sodium
Cyarloé)ﬁf?@f/mqﬂ at qusyitable F%mﬁr@télﬁ)é?rlﬂ*riﬂ &romy r405Ct fongoom temperature.
Furtherngidogtive rapentseiwciod e uibesare ondhdimvited fto, $aaivenl tiiycetdxgborohydride or

sodlafqdd&r%r%)arleé Qte?t"r'e\tﬁléll?l ﬁerr@gﬁ{glbggt@qﬁ%f bé ¥&hiedSuR BYihyBogenation

e
at ag ko REROUS PSSHITE TSR PR LR P PRV LA CHIRbIS catalyst such
as pabrdidrg dmedrbereat astitafie tetoperpiurg fangingddrons geerarigmperature to high
temparbtacet oxybor ohydri de or sodi um borohydri de.

Al ternatively, the reductive step may be carried out

i ta r

%&%ﬁgm ?)FERZ:% Ff‘hly Hgk R &ehﬁ%jﬁ@e‘ﬁé?&%% Rg is
CO Rp§21 i 5 103?rea?‘ssqﬁ3{3%tt?ﬂ d" { LY [y be
prepagatigfravy afoooyporad of fpemﬁel(lz)awheelrt B7 i GH2OERBerimE(@)BH2 and R, Ro,
R3, RANRYRsarefasideseited if Formulshipketdtdaice vitHhg XollAeigeS dhethe 1.

iIs halogen or R7 is CH3, RO is 35C(0)NH2 and R R2,

R3, R4, R5 ,R6, Rg, R10O are as described in formJIa
Schtémw may be prepared froma conpound of formula (I)

wherein R7 is CH2ZOH, RO is C(O)NH2 and R, R2, R3, R4,

Rg, R10 are as described in fornula in accordance with

the follow ng Schene 1.

-1 -
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Schene 1 WD 2009/ 133135PCT/ EP2009/ 055190 Step (i)
typically conprises a suitable protection of
wW@0000B3188 ne nitrogen and reaction with a sui tBGI/8P2009/055190
reagent such as (diethylam no)sul fur trifluoride
(DAST) in a suitable solvent such 5 as dichl oronet hane
at a suitable tenperatyre ranging from-78C to room
heaperature (see f@& | e Ocgani c & Bi onol ecul ar
2004)% or such as thionyl
spl ven_duch as di chl or orret hane
), atserd sui t Bmé enpeffature ranging from
°(%e¥ for exanple
Asymet r 4(20), 3153-3172; 2003).
rNBET Nabi vely the redction maly be carried out usi ng 10
carbon tetrachl ori de and t¥bhenyl phosphine in a
sui tabl e sol vent such as dichl oronmet hane at a suitable
temmrMUreranmngfromw-ﬁ@temmrgureto refl ux
(see for exanpl e Jour nal~gfyNedicin Chemi stry,
49(24), 7013-7023; 2006). $t ep ( typically
conprises reduction of a SU|‘§hf ogenat ed
conpound, such as a chl ori deg tO®amMret hyl group with
Raney(r)-Ni ckel in a suitab

sol vent such as et hanol
at high 15tenperature (se®"for exarrpl e Journal of
Organic Chemistry, 65(19), 6249Y6253; 2000). Conpounds
of forrmula(l) wherein R8 is hal ogen, may be prepared
Stepby) tapicalyatongmised asuttabip pustelctioh df pymoliding hijrogerhemeraactéh with a

swtdb?e Fééﬁéﬁlgﬁﬂzhbéé (dkh@hﬁéjrﬂl'nb s@urotifi@oriel (DAY |rb§%‘€utable solvent such
asd c?l lor rﬁ‘éﬂtﬂ?@/ ata %Ma%%qeggggtlﬂge%@tﬁ nﬁ]ﬁg? r? rf’te 8<£rature (see
o can Dot & BoTICHE! GRS d§)oROT-80¢a 004" syeh as thiony
chlondle hin t dnesudtdidlet $@vendfsuwhsas tdidl@ob@wnsuoch chbréfotnhiaina suitable
tem&rbt&@ﬁ@nﬁdh@fﬂcﬁﬁ lowNtdniierMuRS @B CRfI (see for example Tetrahedron:

yrwrhehrﬁo{ ?@)né%?ﬂ‘ﬁ %'Ogj %ﬂetefr{éh@elf ltHet r%*%@ (9 r?llay %@t a?‘rli“é%h ut using

at u
CaerB rpEachre an%g;p O Hé"%ﬂh'”ledf‘ rﬂﬁlﬁta?'ﬁls)o W%ﬂb?‘éﬁhr?SF@Ch'%m@etha”e
ata §U|1|abdﬂ leyriperatyre r@n@ngfrpml repa)texperairg t« tareflux (see for example Journal
of MeBiainkyClestaisiig | 40gms), Z018-R23520060r ogen may be prepared
StepbYu rtgﬁ%”'yoébn%rls%@m&’b’cﬁgn Qf {%l’f%l? Enat}é@%roa uu%- {®h as a
chlog%ehé%g nkéth ICgI' alj%cv%[fsl?%rbey( |clie§I/ n ggm I%gﬁz'l,F%tgg as e%anol at high
tem@ﬁf@&@:ﬁspgfprwamﬁ@ Jouinabg rgﬁntcrpfeef@aw 86(18);1240E2b81¢00).

group such as tertbutyl oxycarbonyl (Boc), reacting a
Confpoupgal ol fermufenln niterein | Ry isvhildgdh - inay tbebpitepbred by a reaction of a
comgél)tgrﬁ{ Bp%ﬂn% ﬂ%awﬁé‘rbﬁwah |sWdYﬁégr ﬁ}g?ﬁb 3ddition of a swteible base,

oronet i met’h m de at a su
followeﬁperaaw?aélerlmmamgtlmg amrUCle ferf éxarpleciop @repanng compounds of
formo(li) ahardity Rignis tflierins, dise resstiof isscasiied alfl witrbtheeadslifioh i suitable

basé Elijcfﬁt g’s)/llitﬁ'imnntﬁi’sogriobyc'lgmo%pm tﬁbw&%'%@%f N-fluorobenzenesulfonimide in a

suitable solvent such as THF at a temperature ranging from -78°C to room temperature.

Compounds of formula (Il) wherein Rq is C 1.4 alkyl, (C 14 alkylene)OH, (C 14

alkylene)halogen and R is hydrogen may be prepared by reaction of compound of Formula
(I), wherein R4 is hydrogen, in accordance with the following Scheme 2.

Scheme 2
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Step (ii) typically conprises alkylation by reaction
with a suitable base such as lithium

wWQawoa31183 met hyl silyl)am de in a suitable sol vRCI/EB200$1055190
as THF at a suitable tenperature ranging from-78C to
roomtenperature for a tinme ranging fromfew m nutes
to hours followed by in situ addition of (Cl 4

gl kypgme ) X (MI11), PQ(Q ) al kyloeX (1X) oqr 1%C 1_4
<. AlkSrer®)  hal offen( X) '~ X is glsuitabl Wi ng |
Qr e UCh @ hal ogen " nesyl , | t ° N |
trifiN \f ufonyl, a E/s | T abPe enpBr dtdieN or,
i kOM - 78C to hi gh eFafure 15and P a = ke
sui t gblle oxygen protectlv oup such as
tr ke ylsylyl , tert bufyl di met hyl si l yl, (Rén

tertbutyl di phenylsilyl. Step (iivb) typi caI 'y conpriwes
a deprotection reaction, for exanple, when P
represents Boc said deprotection reaction nay

typi cal, I'§ R6con‘prl se reacting a conmpound of formula

(V1) MW TR 720 a mifkture of dichl oromethane and
Lo f Puonedcet |’%§jﬁ and when P is trinethylsilyl,

—+ertbutyl vl , tertbutyldi phenylsilyl group,
the renoval  afrio}ygen protective group nay be carried
out sel ec ely using a fluorinated reagent such as
t et r ababy | "ammoni um,or cesium fluoride in a suitable
sol vent such as THF, acetonitrile or methanol at a
suitable tenp erature such as room tenperature.
StepAﬂ')ttéFP'ﬁ@'tyl(X@mW'SE’% tRsotegiageat thet pitregen with grwﬁ@blﬁﬂgpt%mg group such
as teethulyledycaotborgel(Bot), wehstings engorhpeurgiaive foeada i @ with di-tert-butyl

dicafRRHet ih ANsuiBBRIINRAH siRGf K BichBrdn®TRNR & NINGiRIRthylformamide at a
suitdieo et e 3ato RS 050 &s@fsﬁu%sﬂpsmwg opfiopally ig,fhe presence of a

suitablg hase\gyeh @p iigthylamine RgjisopepylRthylapgne.R7 and Ry, are as
defined in formula(l) and Rl is hydrogen and R11 is

Sted‘rg 'M!.c U c%ﬁib\é%eémglkig S %ﬂo@”vﬁheé‘%hltéme Q)fas%‘ such as lithium

rnmu reln

bIS(tHIiT’lF Eﬂ )a&ug? 03 PW ¥§ EHW %\%T %za(t)la sgjtatlde ttemperature ranging
fromt &8t G in sdosutempeyatuisr for erimsutapbiog yioar wnyinuieoie)hagrs, followed by
in sieadgitionk 9t abemyslkyedisz) X AHY, ROC s.4ftkyl Xa(lXy br Xhirch alkyene)

halo@&ﬁ(ﬁg' ﬁlgér%ﬁpr t 5%?15 ISSI(EIE}a& |P%&.§§%§§h£%ﬁ%f?%&' é‘gha a<\;ti%H|° nPejs]yI tosyl,
tr""“f’??@‘qi@l?lst“}[quf? @es%‘ﬁwgﬁée'éﬁarafqrﬁé?”w ol higfptemperature
and iArime suitatde wrybent protestiveogmoup Isecle @ﬂpb‘lﬂmﬂjh}(lstﬂlyb telﬁbutyldlmethylsnyl

tertbgwmee]wsmfnen P1 represents tertbutylsul finyl or Boc,
sai d deprotection reaction nay typically conprise

reacting a conpound of formula (XI) wth
Step @||)ftymgﬁ?IM§@mprl§esae|d§p;qtpcé|og Gieqckign.gfor example, when P represents Boc

said deprotection reaction may typically comprise reacting a compound of formula (VII) with
a mixture of dichloromethane and trifluoroacetic acid and when P’ is trimethylsilyl,
tertbutyldimethylsilyl, tertbutyldiphenylsilyl group, the removal of oxygen protective group
may be carried out selectively using a fluorinated reagent such as tetrabutylammonium or
cesium fluoride in a suitable solvent such as THF, acetonitrile or methanol at a suitable
temperature such as room temperature.

Alternatively, the oxygen protective group may be removed not selectively using the same
reaction conditions described before to remove nitrogen protective group when P is Boc.
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sol vent such as dichl oronet hane or hydrochloric acid
in a suitable solvent such as 15 nethanol at room
W@ 209pasHsure. The deprotected internedi at e mayPCHEP108%055190
in situin the acidic conditions and the resulting
i mne may be reduced with a suitable reduci ng agent
such riethylsilane_in the sa reacti on
ComBRes PR ik ST R Rar &5 BauBer fo. R Raure fs defined i
formutayl) bed (Rgadl hacoaeteandor 1 eisamgthy os @thvlirmay be premiacas by reaction of
reaction can be carried out in a
acogﬁ%tea FHe sol]”a-eUal , such as THF or nethanol at a
tenperature rangi ng 20from OC to room t enper at ur e.
At n%g vely, a catalytic hydrogenation at a suitable
rd gén pressure such as 1 atmwith a suitable
FLi;yst such as Pal l adiumon carbon in a suitable
xSsbLyvent such_as methanol, ethanol, et hyl acetate may
P BE carrfedfou]. 25As described in the foll owing Schene
G Sedrl on reaction allows the formation of a

e di astereoi soner nay be carried out by
nti onal means such as chromat ogr aphy or
R%Wystalllsatlon Gdheme 3 30 5In a further

enbodi nent, conpounds of formula (11), wherein R2, R3,

whe B |§r5d bR, ﬁlt 6tQ& rgﬁﬁ) SUZ:H %gl(g @ng) Fi’ertﬁ]‘tylsulflnyl or
tertb(%g:C 3% a Cg% E’?r}éé} &F’a (az[rd% 51 J5 Gi-6 g which
compmxgsfl (@eprqtgctmhep@mtr(mm prajeciingt grdup é’ﬁolfothWﬂ;}( by an in situ

intraﬁfdﬁ@fétrid}'@h@tl@hm)fsthé hreagititi® MebUaIngi amd Mivihis iddutticindf e imine
inte d?at ijbﬁp ,.Eew,%g%gg )pr ot ect| ng group such as

bl e sol ven uch a
For Fré%rﬂ ﬁoY" %@P rﬁRﬁW' '”é( 8r oG A% HPRIOESHY) {raction may

typicaily horagriseaiehetitiguantamp@mdid foramutbe (X awity tiflogreacetic acid in a suitable

solvéitBsiphag edlcrﬁbro&emanbabﬂ fhy@rfo@ﬁléhkf echl@h aAasuiab®s Molvent such as
d° i€ n 0

metﬁ%&sgi’vﬁgocnﬁ’?f%&g&gm% F rgvm\;lcn d %?Eﬁm%g Fntag %cﬁge iPsitu in the

acidie,cqnddigps gRd rﬂéea&%uawgam'mav H’@ regHRet Wil aosuitable; edyriag agent
suctots diietbylglaeeiis dhe ssmeheseticne pandgttonenFuntites duiteblsiradliative agents

whicRi A8} 86 €RbS ORBILJEFF é?(@rrﬁbﬂsr §é<ﬁtﬂn Q)‘r'tlltrﬁl)fn %FBH?GMEP%'(& reaction can
be C%Irarﬂegjsn% “anaas%\;%ﬁ g@?r%g %Bé%‘?‘l}'gp% %Iglgli% Qemperature ranging
from 0°C to room temperature.

Alternatively, a catalytic hydrogenation at a suitable hydrogen pressure such as 1 atm with
a suitable catalyst such as Palladium on carbon in a suitable solvent such as methanol,
ethanol, ethyl acetate may be carried out.

As described in the following Scheme 3, said cyclisation reaction allows the formation of a
mixture of diasterecisomers whose separation into the single diastereoisomer may be

carried out by conventional means such as chromatography or crystallisation.

Scheme 3

-14 -



(XI'la)(1l1a)(11b) (X11b)(11c)(11d) In a further

enbodi nent, conpounds of fornula(ll) nay be prepared
wWh008asHByti c hydrogenati on of a conpound of PCT/EP2009/055190

formula(Xi11), 10wherein R11 is nmethyl or ethyl and

R Rl, R2,R3, R4, R5, R6, are as defined in

f Qr mul

(), Wth a suitable catalyst such as palladium
on in a suitable sglvent such as methagol,
,hydrd*@ plessure ..

C

P7” 20Q9/\33135 Epzoog/pdsslow?ret '
R5, [R6]] R/A. Ry, ®10 are as feffne
& %ui tabl e al cohol e%thngRSgr oup , b
(R{_m i ve amination, folJ:5% by in situ cyehizet
or exanple, said reductive am nation may be carried
out rep@di ng conmpound (XIV) V\(Hg)h a suitabl e al dehyde
such as A yoxal solution (40 W. %in water) in allb
5P8"'sol vent such as 5 acetonitrile_at s suitable
ature such as Fgdm tenperatuge for Bs mable o

in fofmula(l

to for m¥herion FdReat e i m ng. RPo
i onof ui t apl e-redyci ng ggent slich' odiftim

p7” cylangbor bhy e nay %N. redi atie a cr,
Yy yKyCti Z€ in sity laf /v renoval of khel o “x
lo pr otecti ng grouf , 10 give compou 1),
ductive am nati Qxey be optional | yrepr ted by

*t'he“addijhj on of a cat al)yti c goount of an acid such as
gl aci al 10acetic acid. Conpo fds of formula (IV)(,
wherein R is hydrogen, R2, Rg, R4, R6,R7, Rg, and R10
are as defined in formula(l) and RS is hydrogen,
5 In aWﬂfe@éhbobiﬁ{e@gQﬁmp@ﬁﬁd%ﬁomﬂl@llgmﬂer@m RS F134):§Q R7 and Rg are as

defirﬂégr%ggt{n?rﬁhléﬁé%q@g%r ‘ﬂé? cf?grlqgﬁ%:sarﬁy rgr%eﬂydrgéféjr{ 0 y' be prepared by

cyclisation of a compound of formula (XII),

9
0 _R11
RS | o
R7 CF,
P/ N s
N
N CF,
O R2 R3
(Ryn (XI1)

wherein P2 is a suitable enol ether protecting group such as tertbutyldimethylsilyl and P1

10 a suitable nitrogen protecting group such as benzyloxycarbonyl (Cbz), in a suitable solvent
such as methanol with cesium fluoride and a suitable catalyst such as Palladium on carbon
under a hydrogen atmosphere, at a suitable pressure such as 1 atm, followed by removal
of the nitrogen protecting group.

15  As described in the following Scheme 4, said cyclisation reaction allows the formation of a
mixture of diastereocisomers whose separation into the single diastereoisomer may be

carried out by conventional means such as chromatography or crystallisation.

Scheme 4
20
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151 4 alkyl), C(O)N(C 1_4 alkyl)2 or (C 1_4 al kyl ene)
C(0)OR1 1 ,wherein R11 is nethyl or ethyl, may be
WQLe@pasass i n accordance with the foll ow ng SchReEEB2009/055190
Schenme 5 20 Step (i) typically conprises a Wttig-type
reacti on which typically conprises reacting a conpound
of fqyogggyl a (XIva) wth a phosphorus ylide generated
refrom a sui tabl e al kyl tri phenyl phosphoni um salt such as
reMetlhoxymet hyI tri phenyl phosghoni um cthorl de and Fa

R i tabl e basg suchg, utytrei t hi um P Si
H ideNin a su>it/ eNsolaren ch e O
Ra at a slitlab rerf ansing. LK

fiperature ( exanpl e Bi oofgari ¢
97?21833 5218- 522f 6’0*?5

i‘ndt Chenistry-Lett

; s deprotection @f

I ntermediate enol et her (X\/) in suitable reaction

congtiig)i ons such as with hydugpchloric acid in a ()

sui tabl e sol vent such as 30Tetrahydrofuran to get the

fy ee ldehyde, that may spontaneously cyclize to the

p77 NtEr nedi ate hemianinal. WO

re2 009/ 133135PQT/ EP2009/ 055190 Step (idi) typicaldy cF,

npri ses an OXI dat,o-Qu<r gacei on whi @l R8
AN/} i

ee

(R4)

Re m} Qr éehr 6w N
hl &% onet hahe at U e
Poom?en‘perature & for
Ry le Organi c Letter s e 3833-3836; =0 5

iv) typically conpri se react | ng a conpou of
foréﬁﬂ a (Xvil) with a SU|tabﬁ3 base such as Litﬁﬁﬂ
bis(trinmethylsilyl)amde in a suitable solvent such as
Tet rahydr of uran at a sui tabl e terrperature such as

7 al Y 4 [ suit e t

In 1%% ezrh rﬁbo\ﬁﬁgrrﬁ rep o@rﬂéjs é)gon%[)rﬁulg@) M v\ha‘géc r%ﬁé’gg‘ ﬂ)}p%atalytlc
hydre@@)%mf ac%‘f’ﬂ‘%d @HPWFLB? &thate at a 1OSUI tabl e

erature such _as -78C (see for exanple Bioorganic &
16(13), 3564-3568; 2006)
typlcally conpri ses deprotection of

such as palladiumon carbon in a suitable
such as methapgl) ethanol, ethyl acetate at a
sui tabl e hydrogen pressure such as 1 atm

wherein Rq1 is methyl or ethyl and R, Rq, R2,R3, R4, R5, Rg, are as defined in formula(l),

with a suitable catalyst such as palladium on carbon in a suitable solvent such as
methanol, ethanol, ethyl acetate at a suitable hydrogen pressure such as 1 atm.

Compounds of formula (Ill) may be prepared from a compound of formula (XIV)

(XIV)

-16 -
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Conpounds of formula (IV), wherein R is hydrogen, R2,
Rg, R4, R5 R6, Rg, and R10O are as defined in
w0 ooaabHéd ) and R7 is C(0)ORL1, wherein R11 i SPGEEP2009I/055190
or ethyl, may be 20prepared in accordance with the
foll owi ng Schene 6. Schene 6 (R4)n(XXI 1) (R4)n(iv)

St ti d .
WheTiRR 1 B REMIvREn Ry BV oRP! BPna 28Ry GTREh bR Tuadhand P’ is o
swtam:ialtjd)hdbpcmasdmng@tcmpl rbyaresiuctiv@bslnﬁanst&invﬁiﬂbwsdlbji\|nas§tu cyclization.
For @H?’Fﬁﬂé’l s rediueilict ARhSLdeRe rl:)%%‘éﬁf‘edsélﬁ t?ea%?mé@ Ec?'&rﬁP(XIV) with a

fi

swta]([b&ei, %Lﬂ?%%l cal l #ﬁy@g%%&ﬁ%@_@ It dn wa?e”?u‘%“” Iier§og/ent such as

acetgpifri Bl @ Sg'@ﬁ%m%@wea%lca@étr@ﬁmtthIpéraéﬂre dorsa pyitablectime to form
the inerpedatalingns.uEdiioaning eddition 80t esvieblatradecing \a‘@nt such as Sodium

cyardBERh}$ie3 mBe difP ORI mdRi: %@ﬁyde‘ 'Wrﬁcht Hﬁ CALhi2 in situ , after

rem&\%{r&r 'tfeﬁ%c%%?gdt%&ngﬁd&wg{&g%\? rﬁé{%ﬂﬁdﬂll ). Oe)rg%étR/e amination
mayftlﬂ RSB YRFOmAtedRydne PdAitien ot ﬁéttah@)? aWQF@*a?fé‘”l %‘P'daSUCh as glacial

acetgdacidabl e sol vent such as di methyl Sul foxi de. 5Step
(iv) typically conprises reduction of the nitro group

Conﬁ%uﬁd@@mﬂﬂmﬁ (0), Wesrawl R i€ Mydrbyen, fro) W R, tdnd RqQ are

r.es c
as d%f’ r%asr%hﬁﬂa@ daﬁo[‘ﬁé i€ @d?éq&hﬁgcg&@”h%g ecg@)gNhg &@bRﬂ or
(C 154,7KHENE) R WOREES (o 5 6Ydragem HoXY: Pﬁ'eg‘fd’r e SEAN 2§ CONH(C
1-4 RayipyGO)NG qmélkylm@nﬁ?mmd@ks('éf)e)@(@)@&pwhpﬂmre&g lbys methyl or
t suitabl e
ethy[’ gﬁaﬁ(ct%en;\grg&gég%%@oqﬂ%ce \%{hwg I%LVF%(’I %ﬂ#}e&uf’n’s hydride in
the presence of a suitable Lewis acid such as Boron
Scheme®l uori de diethyl etherate at a suitable tenperature
such as -78C to get the internedi ate hemsam nal, vvh| ch
mcan be gpnveniently g nverted into ¢ fid g\/)

ctiogmw th Jrimethgtsi | | feyani de ar
'gi&@«&l y4—t»r| #1 dor nﬁ{ equ—f—enaFe | n\ﬂ’
[ r¢ sol vent such s\lf chil 6honet hane

a CF,

°& suitabl e
perature ranging f Cto roomte aturg,(see
®Rrfor exanpl® Jour nal r@t*t he Ameri'¢an Cheni cal Soc:| ety,

129(42), 12890 12895; 2087). Conpounds of ferqrul a

(X may bel obt a| ned ial-accor d hce thhO R7 E
conpr i i t i g react!i oy t CF,y
tri phenyl nechy|

Step (i) typically comprises a Wittig-type reaction which typically comprises reacting a
compound of formula (XIVa) with a phosphorus vylide generated from a suitable
alkyltriphenylphosphonium salt such as Methoxymethyltriphenylphosphonium chloride and
a suitable base such as Butyllithium or Potassium tert-butoxide in a suitable solvent such
as Tetrahydrofuran at a suitable temperature ranging from -78°C to room temperature (see
for example Bioorganic & Medicinal Chemistry Letters, 17(18), 5218-5221; 2007).

Step (ii) typically comprises deprotection of the intermediate enol ether (XV) in suitable
reaction conditions such as with hydrochloric acid in a suitable solvent such as
Tetrahydrofuran to get the free aldehyde, that may spontaneously cyclize to the
intermediate hemiaminal.
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25phosphoni um brom de in the presence of a suitable
base e. g sodi um hydri de or potassiumtert-butoxide in
wW@2®9i18HB3 e sol vents, such as tetrahydrof uran, PECHER2009/055190

tenperature range from-15C to 25C. Step (ii)

typically conprises reacting olefin (XXIl1) with

al lylglycine nitrogen-protected derivative in the
StempfisyncalyoForrpiaspdan axidblien eeactPy sthicntypigelie campases reacting a
compond ¢ffonila $XVI3 wikh Gr suitable oxidant such as Pyridinium chlorochromate in a

swta?b% rs'o%hh%&ﬁrhecpsyl[ﬁ rﬁoergﬁelf'e?%ﬁ eétd'angw a‘[i)?en%rgbéjﬁlju% YRR §s room
tome e B 1RGPl CrBap el oP It RERe B3 APl f or

several hours. -19- WD 2009/ 133135PCT/ EP2009/ 055190
StepSti®Ptybichlly) cdniftisedIrbdcting B EbrgSuney &t fofddla QRVAS with a suitable base
sucrl“QéTE b%lblgmrﬁlﬁqhﬂggg%ﬁ{d’e i3 %MM)SO‘MGBESlml gsc?'ét?é'hydrofuran at a

ne in I'c SO
Su'taé’tlf‘e{eﬁ?'ﬂelr?t}l'iees“cﬁtasr derfrte by,ihe %'Oi”rpft%%“tﬁp'@saéﬁ@éng agent
Thugyfop, PFRRAENG GEMPSHRRSA WNiCAr BeiROR Retr ieiaYleChigrpfrmate at a

swtdb%afénh;%?atgfe SQIRPAI0FR° des% f&?ﬁxat?ﬁpl@'E?&)g?éﬂlé '@Me?létntal Chemistry
Ju a suita protecting
Lettg\'d? %6%)Cg€%§§%é§seg€é) %8 a (XIV) may be prepared by

reactlon of a compound of fornmula (1) wherein R9 is
StepdiMp Ghlicallyt toraprises daploteainy gethepritodgent Fureexagetd, véiealP laepresents

Cbz%duﬁ@é&)ﬁlel%p%?’ }eaéﬁ)&hﬂn‘afl IngyplcaIIy carried out by catalytic hydrogenation with

2 Sy DB SERA Ry PR b PG s iaRaobent s P methanol,
ethapsy, ythwaqﬁe!r%e 9?@9@?9@63 hyAregeac eI sUR asoh@Bund of

formula (XIl), PO O o,Rl11 R8 F3 (XIl)(R4)fl wherein
ConfgdundBof BmulRTIVandhdr8inaR & asiralini RQdR'BnRﬁ,OIRgUFR@,(FRg and Rqq are
as d@fided ® 1RHOML) 9Rd @th c(BJorRS, Jvﬁ%réuH'Fﬁﬁblse nmétleﬂeéﬂhyl may be

protectln group |saSU|tabeeno et her
prepgf%jt gbqch?@ja@p%wﬁh gtg:fﬁllowmg Scheme 6.

Scheme 6
o R2 R3 step RZ; :RS step ii) R2 RS
XIX
(XIX) (XX) (XX1)
re RS
CF, o COR,, CF,
CH, step(iv) N (|:H3
N N
CF, CF,
R2 R3 \I(l/Rz R3
(XX (R4)n A\

Step (i) typically comprises reacting a compound of formula (XIX) with hydroxylamine
hydrochloride and sodium bicarbonate in a suitable solvent such as ethanol at a suitable
tempertaure such as 50°C.

Step (ii) typically comprises reacting a compound of formula (XX) with urea NapHPO4 and

mCPBA in a suitable solvent such as acetonitrile at a suitable temperature such as reflux
temperature.
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as a silyl enol ether (i.e. tertbutyldinethylsilyl,
tertbutyl di phenylsilyl, trinmethylsilyl) or an al kyl
wepwb/1giber (i.e. ethyl, nmethyl), which conpriBEFEP2009/055190

deprotection of enol ether protecting group P2 with a

sui tabl e reagent to formthe conpound (Xl). For

exanpl e, when P2 represents a tertbutyldi nethylsilyl
Stepe(ib Ityrigai compriges wasing a 6ompandef fornanle d&XKh wlérwsmyﬂuonde
and tetibagldnymediompriodide, rfelimiddrigy e cadion od dipdetfiy malkdsae in a suitable
solvér?f's'u%h%th&ﬁ’;ﬁi%%{iééi.ori de in a suitable solvent such

as acetonitrile or nethanol in the presence of a m I d

acid such as acetic acid at roomtenperature. Furth
Steps(iy)ttuie@ly faompyip efe rade aReTstharairheroy g &ff a(coErwoen@ &h fprmula (XXII),
folloWid by 'iiPsitd eydlizateongef dlogy sesutiing rf@arammeymgbielactsrh) (& Shidasduction
reacti6h & E)é/ lameaiu Mnf b uRrthile soedt St 8D hR MoV #NtheSpreBence of
Ran%ﬁ Nitkgat roomtenperature. 25 The conpound of fornul a

I I')C n’ay be prepared by Horner-Wadswort h- Enmons

ol efination of conmpound of formula (XXIV), wherein R2,
ConmReunded(V)RAayhel pR&paned by seabding Iae@rmnomdrqfrmra(ule) (IdhwitPh suitable
reduicﬁve’iagthts@bh %s@ﬂsb@@@ﬁll}hﬁlmﬁrﬁq{yﬁﬂd@frﬂtﬂé pre¥¥dce of a suitable Lewis

amd%%g 3E?b1r§r$ IP ﬁg%ﬁ{ P @e%q%‘% tdhsuﬂﬁﬁlla“terﬂgérga re ch as -78°C to
S onda etr {l

get @ssmg 56 gt 6, 40MgRIERtG GerpHed B gpmpound (V)
by reactios withs i rmwﬁn@llm Qy_amlcw RIW Tqmﬁ!ifp\/lglubHlflagrqmweSdmate in a
suitdBlel solseritedulal [asodictgbloyethdne dthe spitabie trepadhtute Baggt lom 0°C to
roond SARP&ELRIrO QPP %ﬁ&fﬁpfeajml R the EﬁIen%é@@Ieﬁwca\IWs%Bue@ 129(42),

a nethyl, Rl1 represents a hyl or et
128%@@%@% 2@?& and P2 represents a tert butyl di met hyl si I yI
ether or ethyl ether, said Horner-WdsworthEmons

Compeacds offfommewya (Xi[p) may by obtaimediis eccoedartcervgthahe olipeingdSabeme 7.
formula (XXIV) with a suitable base such as
s é'm Di azabi cycl o[ 5. 4. 0Jundec-7-ene in a suitable
ch 7
Sol'vent such as acetonitrile in the presghce of a
metal sald: such as Lithium chFeride at sui table 10
ol erat ke such as9 ~ ol d by the gddition o

ef” 5

o R2 R3

9 4311-’9; Fustiher syt ki bases Yy be
iUt hydri de, pot @ m hydri de, pot assi
(trinmethylsilylgamde, |ithium

"bi s(tEFhet hyl silyl)ani de, potgssi um ter &xbit oxidey)

l'ithiumdiisopropylamde in a suitable solvent such as

THF at @ tenperature ranging from-78C to room

terrper ture (see 15Tetrahedron Lett. 1981, 22,

stopOS<C 6; L. Kurt B. CzakO "Strat egl c applications of
—raned Yeadt i ghs orgam c synt hesis"). The
conmpoundYofyf»e Ml =~( XXl V) nmay be prepared by

oxi dat i ct ezavage of a conpound of fornula (XXVI),

wher ei n , R3, R4, R7 and R8 are as defined in

fornulra( 1) and UEY is a 20suitable ni trogen protected
group, RB R7 P{ CF3 0 R2 R3 (XXVI )(R4)fl which

Stepﬁ%%b@@l CoRphs®Nt Wil RZRHGh Idh akabnd E(RI)Q thﬁBﬁenylmethyl
phogof Ao idl AATBIIANE B & aiid ARLE, b RIRGRAN B 3HEftassium
tert- %Lfg)ﬁged@ 3 guitable solvents, such as tetrahydrofuran |n a temperature range from
-15C to 25°C.

Step (ii) typically comprises reacting olefin (XXIII) with allylglycine nitrogen-protected
derivative in the presence of Hoveyda-Grubbs catalyst 2™ generation i.e. (1,3-bis-(2,4,6-
trimethylphenyl)-2-imidazolidinylidene)dichloro(o-isopropoxyphenylmethylene)ruthenium,

in typically dichloromethane or 1,2-dichloroethane at reflux for several hours.
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25 the al dehyde (XXIV) with a suitable reduci ng agent
such as dinethyl sulfide at suitable tenperature
WO 20090188335 rom - 78C t 0 room t enper at ure. Furt hePCT/EP2009/055190
reduci ng agents may be used such as tri phenyl phosphi ne
in a suitable solvent such as dichl oronethane at a
erature ranging from-78C to roomtenperature.
Stepsd;)p thepierlly o@mprisesaryrlisstiona! \iwmaaddy agénenggrivaives | @XIV) with
molgog&e tiodirs ibadipaamabrotiodsyents bilchossr aeatonétile oxti rdemi temperature and
in th§ Wrds2RES oFS bé(@ené ?Sé&ﬂmnaﬁlcéﬁb%nge%%ﬁ%oﬁéter oom
t enperat ure, owed by treatnent with sodi um
peri odat e. he conpound of fornula (XXVI) may be
The pﬁ‘?%ﬁf‘ & pr%ﬂdy@(é\t') DAY 8F asocerprsliad with mEraggn prOteCted with a
suite®ig MowOtecting@ra@09/ 133135PCT/ EP2009/ 055190 P(
(XXV) (R4)n wherein P1 is a suitable nitrogen

Conl}k ﬁﬁ CH fSmAG9 FP{%/ %'8 &rg rJé{jSog regg%l t(5 on 8rtn d of formula (1)
WhMl b %rl-%t A it Lﬁtapga >?ygten Srgl 1l §8| tS n@;g's r'Prlm%thylsnyl

chIoﬂd@(,\/deet)ut;&clilme(wy}é\}’j/lbr)qudﬁ&rV@&utmmﬁﬁ%llﬂc%ﬂ@ N TH3 N F
5(R4)f| (XXVI a) (R4)fI (XXVIb) Said m xture of

contpe R IR LREN T B Ee i ORI A AP 50 % formuia pan
chr opmatlbgraphy or crystallisation. For exanple, when

Pl reefireSents a (R or S) tertbutylsulfinyl group, said
afl tion rea¢tion 10 may typically conprise reacting

a,g Nndg0f roula (XXV) with a suitable allylic
or'gano tab [ agent such as allyl zinc brom de,
generated i ““romallylbronmide and zinc, in a
sui t %® VEnt such as THF at a tenperature ranging

from Cto roomtenperature. Exanples of suitable
(X”jl I%1ic organonmetal |ic reagents include but are not

bifl RSORS, CR43|R7Yénd"R§ﬁﬁﬁéédﬂéffn@a%fﬁrﬁlulaﬂ? Iw11 iDohethyl or ethyl, P1 is
derivative reagents %Rfi/l S anes, 15a st annane

a sufjghle piiogeR SralRdngIEO R FN8htie'd PERFE tigjggoup such
as aasiwisnolpAgther fiat ﬂ&rényyldlmeﬁo'lqﬂyiuntg;rtbﬂtyfdmhﬁnylallyq X)(M)athylsnyl) or an
alkyMEYed] @iHer (g dihydt BethiyNIwBIER UBmibfis@gaitbteaiitth Gtledd ether protecting

grouPY QEeD sy C%ggér?ta%tf?sﬁn W & o%Hb&)@iﬁ' e allylic

rganonet al Fivatirve rea as an ally
For 86@"6?1'% @’Q@%rﬂ%re(’%@”@h%ﬁ?”%ﬂﬁ%ﬁﬁthy'sﬁﬂog‘o' SISy, %‘@5@)“‘”3' of the
protéutiop eroupomayp ftydidadly 20mitise geictinvg & lvospsund abloemula (XII) with cesium

quorﬂfeQH QCduitAsle ngHgt dtikh Sagcé&eﬁ)‘ﬁltﬁlsr& MWAWMQH% BRI%hcd §O£ hild acid
suctf s AR 4 o Focky BRGNS, FRKE syiell, RIRTRE Raachls may be used

(seeqgereegenYUE | thve groups In organic 'synthesis”) such as tetrabutylammonlum
fluoride in a suitable solvent such as THF at room temperature.

The compound of formula (XII) may be prepared by Horner-Wadsworth-Emmons
olefination of compound of formula (XXIV), wherein Rp, R3, R4, R7 and Rg are as defined

in formula(l) and P1 is a suitable nitrogen protected group,

RS |O
R7 CF,
/N CH
P1 ’1‘ 3 Pz\ R11
N
Y CF, o~
O R2 R3 _P—0
RN N o
(0] /O R
Ron (XXIV) R (XXV)
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WO 2009/ 133135PCT/ EP2009/ 055190 with a sui tabl e am ne
such as (R)-(+)-2-Methyl-2-propanesul fi nam de or
W@ 3)09(133132- Met hyl1- 2- propanesul finam de in a seCT/EPRL089/055190

sol vent such as THF in the presence of Titaniun(lV)

et hoxi de (see Synlett, (16), 2565-2568; 2006).

Exanpl es of suitable am nes include but are not

limted to, any other sulfinam des such as for exanple
with Pa tsQitatlle phbspHomated eXX\ATSRBI Botrdhervay Laxi 1881, @2y 668666; J. Org.
CheM. ber@)at1i Yed4/9152) 0o Rl i0é shieibit W'g)‘od’@%dﬂ%s methyl and

SELT %gﬂ{y?& égﬁ;‘{i%?ﬁé‘&e% s rB% g Jo 9&%@5 &' %d@épé‘rﬁh‘?e '3§rb§ﬁu‘8n

Sul t

For Eﬁﬂ’@‘ét wh erg [&pre% 8 R é%or(.a?gnt% ﬁldpetgw o etLyI substltuent
and FRTRIgr&RStd B t8HbutyHPidTRISION effer AR dthYl R@hdrN &It NE6HN 84 B adsworth-

Emnﬁé’r(s”%%gt%’dm H?‘?y;& e %&84@%& J 85 {)l?no( & ¥hdia [OAV) with

ecting

Su't%ﬁa% sye) gart HitgAesicyeaPoHyn @(087065‘e 'R‘M%W"&H%D?ﬁ"éeﬁt puch as
acetanigie tiabthe pebemst of ecmaisl MEOuch odd ditbidmbyhlolide at a suitable

tem@éﬂé‘t‘uFé @lﬁbhoés 9° @Wotlé\:@é@b?'tﬂé/ hiditiéH eptRNEnildung (XXAYeBEe J. Org.

Chofl RS ] 191‘5%55?%%0%&? VH30lg bpsgs g, fsopsid, fuch o sodlum
hydrisie ﬁﬁ)tﬁsﬁ@iﬁpoun ¥drogxvI | IF)Ot%‘ﬁ"é‘f”él n FE’/S(HH%G"MS'M)ém'de lithium
bis(thimdthydyl )anBtle ppdtasgiurh yiertdaltddes ditpinims disopraplylaatideninod suitable

solvéntCQrERosn e of ar ol re{tEﬁ%VHn'g) g\t’rr@)rlﬂ -@85@”%%5@1 ’?eanerature (see

Totrphad AR ER DT BlE 26 @%@éﬁ? oo 7. 3ok S eI galpq RS of named

reactieReciniosgrRSYthasischal | y conpri se reacting conpound of
formula XXVI11 with Di benzyl dicarbonate in a suitable

The 38480, 11t 5 GV o BB By L SRR SqS D B ound o
fore%Ia %o%ﬁ)s ﬁ'#(a 2) Ry REA] %esd%g?t ﬁsa%sdefn@e?(g i Candp%ﬂ”.sc;

ound o a suita am n
SUIt@ﬂﬁ lﬂl[rgg@m‘pte(ctqmgrpmr onet hyl ) phenyl ] net hyl | net hyl am ne
or {(1R)- 143, 5-
bi s(tifluoronethyl)phenyl]ethyllmethylamne in the

pre¥ esof triphosgene and of a suitable base such as
trigt m @.ﬁ; [ sui tabl e sol vent such as ethyl

acet at bl e tenperature such as refl ux
t enper af urg. or ex&npl e, when conpound of fornula

( XXI X) 36°a®singl e enantionmer and the anmine is a
racemafe Jsuch as {143, 5-
(xx¥ s(®i T1 uor onet hyl ) phenyl J et hyl | met hyl ami ne, this

whi& g@%%ﬁg&oﬁggﬂn{é%@% hf@zroﬁ@tlﬁ gnsuﬁlgt())lé]l sB?véﬁt% céfs dIC loromethane at a
suit %W@P%W ¥y %bé %’ﬁg ﬁ]y 6‘%&“089” 8%) 'Hﬁ”gﬁ ipte ozonide to
the aidangies(XOHV pwite Fr suitabisg resiphipg aigeot pucthaks$ idiragthyrsulfidgCat suitable
tem 8/ el PRI ERZ0 96 Gobh A8 mpBRit@k! Fhﬂlﬁéroﬁédﬁﬁﬁ@taﬂg@ﬁts may be
useéj%ﬁgﬁ a@eﬁlphgr@h%gaﬁlh% Rré)(%ﬂﬁgrﬁe asoWeﬁ{ %D?rh%s dlchIPromethane at a

temQﬁr%@fE‘e"@QSE”Q(ﬁrﬁm “TRely tcb@oﬁ‘atﬁmpétﬁ W&t by conventi onal
means such as chromat ography or crystallisation, see

AlterRaRIE $hi® SEMRANE Seavage may comprise reacting compound (XXVI) with
osmium tetroxide in a suitable solvent such as 1,4-Dioxane at room temperature, followed
by treatment with sodium periodate.

The compound of formula (XXVI) may be prepared by allylation of a compound of formula
(XXV),
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The preparation of conpounds (Xl X) are described in

PCT publication WO0232867 published on 25 April 2002.
wagmbasysepar ati on of conmpounds (XXVI) are deskCT/BR09/655190

PCT publication WD 2007107818 publ i shed on 27 Sep

2007). The preparation of conpounds (XXVII) are

described in PCT publication WD 2008090117 publi shed

on 3] July 2008. 5When a specific enantioner of a

compodyrd “pf %en formula (1) is required, this may

be obt aipe Qr /exaapl e by resolution of a

corresp ndiong2 Bnanti oheric mxture of a conmpound of

f or mul ) u5|ﬁ§ conventi onal met hods. Thus, for
exanpl pecific enantionmers of the conmpounds of
(xxh§rm&Wa (1) may be obtained fromthe corresponding

Whe%znlaﬁt]ii% %F%u;it%blgdﬁfr(%{_e% %,ff’ke(a?té@q?gg’%ldg}%{‘@r ncg)ﬁrp\rgigf]laia/a&clji?ion of an allylic
Orga@ﬁ&‘ﬁ%”i‘fné‘?@e@’f derivaiimso it dthef i”@@ﬁe?@w)f&rﬁ.ﬂtfﬁn,(?)mﬁﬁlﬂfe of two
diastzeeggamdre £XX¥¢ld) nd M X\fik), appropri ate optical ly active
i.Nt ermedi ates using any of the general processes
R7cigzicri bed
ar

rein. 25 Wen it Rrs/desired t% isolate a
pN ounrd ormula (1) as 3% ~ T o le a
" phargagdeu |1y acceptable salt, xhils be achi eved
by Tr elict t & conpound of formiil al (DX in the form of
thesfPe&R Base with an appropri atesandant® of a suitable
a and in a suitable sol vent h as an al cohol

®R{e.'g. ethanol orxregtdyanol ), anrest er (e.g. ethyxvib)
Sai&%%&tﬂ%a(g%i Qbred oﬁ%ﬁse'}n Chdse ér?felayilntoem%egi @[9 diastereoisomer by
tetra rofruran). ar maceut| ca Bccept apPe Sarts
conyeR{ionl e Sy LA PIGFARSY RE FVSIAIBRIO el udi ng. o her
pharmaceutically acceptable salts, of the conpounds of
For gwnﬁ@lé,amﬁdn) PU%}MGSEQ&SXQRUNS)QAMUWIWI grdbp, 4 allylation reaction
oy P R e G0y s e i
o.rg 8 %é rRRgeN lﬁﬂg@ a3 )g‘zg? Pﬁ“fd§a9%‘?{af|%9d’ﬂn36‘r‘ from allylbromide and
zincelpapoiuiiablersabfenaisuelp s ol &t @ tesrespitirg angingefreme-78°C to room
tem@vatues pExeapigs ©0|suithigs . alyido wppmodrtaifc fergenisainCiuleand are not
limitdelo” PRI ARGRYUNT SehYerté C @MjiIaBoRorS AdriSatiRY fedddntd)l blyisilanes,

f.or and, are.specific antagoni sts of .tachykinins
allylgtini i SRS Al el e BrompredPl s olids.
Tachykinins are a famly of peptides that share a
Altemativaty) acamipmapt -of trmiilag XX¥gqureneie the protecting group is absent and P1
is h)(drl_’]’&j%nx, ngymé@écﬂg?twihﬁ‘g)suitéﬂl‘@}éllﬂb ®r Ejﬁé?élb?c HénvativerbagBnt such
0 [ )
as e SR B IR, cB) charR PBLm AR, 2hos ¥88E885), Photecton of the
nitrogpr, WithiR suitRble profesing guR BIkisvch a8 teRRutyloxysaroonyl (Boc) or (Cbz)
giveslawookonnth OXY(INKB) whi ch act as neurotransmitters and
neur onodul ators. Mammal i an tachyki nins nmay contri bute
t [ f rnof j
The (BripBGn 2 JARIE LRKIR D) o pRUIRE, of ro AR, aRBAREof formula
(XIX).denti fied, nanel y NK1(SP-preferring), NK2
15(NKA-prefe i ng) and NK3 (NKB-preferring) which are

© ly i s Qut ed t hr oughout the central nervous
) gnd pher al nervous system
CF,
O R2 R3

(R (XIX)
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Particul arly, conpounds of the invention are
antagoni sts of the NK1 receptor. 20Conpounds of the
WO posensitan are useful in the treatnment of condP@T/BP2I09/055190
nmedi ated by tachykinins. Wthin the context of the
present invention, the terns describing the
i ndi cations used herein are classified in the
withGh agiedisr araing sdctsaait R)stH-@dVlethariopariesviinamidenir 4 61-da2sMethyl-2-
propéh&sUiithaimi@s in 25syablel w%tmﬂchhﬁ PAErihctae greseHae adfr Titanium(1V)
eth ggé@é'rﬂ’&t gﬁég?é%? 25’6@@966) ;Eggfnnéﬁlfa %%Tn% mchIJHe but are

Peat ases
not (et s BRI CITBEM %HCQcﬁsd o e e o,
benmleﬁmlmr@l as part of the present invention. Numbers

in brackets after the Iisted di seases below refer to

AIter?wgﬁv O?t{rgb&ﬂwtd fo?rﬂglg % I \é c&g %EQ.E % to Scheme 8 |,
whe % gogn JARETRE ‘?H 5 a%% [gnt of t%t'} rogen protected

e of "use’in
groupol | owi ng di sorders: Depression and nood di sorders
i ncl udi ng Maj or Depressive Epi sode, Manic Epi sode,
Sch%xgd Epi sode and Hypo nmani ¢ Epi sode; Depressive
rders including Maj or Depressive D sorder,
Dyst hymi ¢ Di §{r\der (300. 4)%8 Depressive Dhs r der Not ..
o. QX herwise SPecytied (311)7 .35 Bi polmgar ﬁNs rders

i nel udi ng Bi poran | B sofdell, Bip il S r(g%r
urrent Maj or-"Bepr essi ve i“‘:ppdes Wi th cF,
i sodes) (296.89), Cyclothyniacs D sorder \( 30k"18)

Bi polar D § i se Speci f (296. 80);
R er Mod Disdeders incl udi Mood Di s@jp Due to a
ne ral Medi cal ()g;gq,nditi on (293:83) which incl udes the

Wth sl ve Features,
stertf] twé@%f‘yf@”mrﬁss B SR ot Sorifine Hls REGRE founeghfyy treating
comwwrhi of ff@érduladéwfl)santemﬁomﬂanc%utahleuwe@gqvbmteptlrs@gwep such as
tertblutyNsxy bl {Bex)s with \perio irha @euwb&s%wm kaert 8§ RRORNdIdwed by

the idn Eﬁgf\%ﬁ% le ?/Il(yvokj%g%?% id Eg(?l% %J negs Wample 4,4,5,5-

tetraﬂ?grg\;' %égﬁ% @E’ﬂgg@%ﬂ@é g‘%éa%%Pe alg; s (XXVIII) wherein
R7 andRaiefedyd®98Nc Att ack; Panic Disorder i ncI ud| ng Panic

Stepii$ @ity bbinpasds ﬁﬁ@@bﬁ(ﬂh@bé ofBBGhd &9 forRdlaRRRVAI) with a suitable

B RO i o B

cm reagtbcg’bmfay V) b,cgmpg% reﬁtlng gprﬁgelpryj 7 fl%pléla XXVIII with
leelﬁhyitdltm)bona(té unch Bgjtablees vt gpesashRCivhbt I gpitableNempeadture such as
0 °cEnvi ronnment Type, Blood- 5 Injection-Injury Type,
Si tuational Type and O her Type) Soci al Phobi a
(Soci al Anxiety Disorder,
Stemﬁa@é&qe\uése@ﬁﬁ%ﬁ%ne@@t'rn %6@@@9“@3@560@)“'3 RELPHrdtinasiitable amine
suchSt rags s {[Bjsslais ¢hfiuofcsth Bbhenymdtiey[Biategdamibe s ooder {(1R)-1-[3,5-

bls(tﬁﬁm%r%eth I%’rfé‘ﬁg/l?éth tW]éﬂnﬁlbylnD‘tﬁé)rﬂ&enQéogf @r%}nosgene and of a
suit éaggy 3 Bh s?\%geetbwerg qedaﬁcsggegﬁ)a g{e t ﬂc j?yl acetape at a suitable

tem%ﬁ@tarew%rasm&m@pmp@raémd@r 3uple2 W)hen A@mggwrrﬁb@ftformula (XXIX) is
a $&hger d@famtuwmbh Andi ethy 14Hi309.i24)a andcenﬁmeetguca s&y der {1-[3,5-

bis(t &c] Iﬁgﬁﬁl rnétf?ga&ﬁﬁgoth%ol)eactlorﬁ‘ dﬁ?@%@f&rﬁ'aﬁ&r‘?gf a mixture

St sorders _suc
of d'§§*ﬁ§‘%°é§?8éer it SAE 04, 4 e BN AR CaRam S, BeY BRcearred ou
by comnestionabaisena seeh aneifomdiodranby vecysialisations Subst ance
I nt oxi cati on, Substance Wt hdrawal, Substance-Induced
Delirium 15 Substance-|nduced Persisting Denenti a,
Subst ance- I nduced Persisting Amestic Disorder,
Subst ance- | nduced Psychotic Di sorder,
Subst ance- | nduced Mbod Di so ?e_r, Subst ance- | nduced
Anxi ety Disorder, Substance-Tnduced Sexual
Dysfuncti on, Substance-Ilnduced Sl eep Di sorder and
Hal | uci nogen Persisting Perception Disorder
(Fl ashbacks); Al cohol -Rel ated Di sorders such as
Al cohol Dependence (303 90) Al cohol Abuse (305 OO)

Al 1 - . NN NN\ Al 1
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40 | nduced Sexual Dysfunction, Cocaine-Induced Sl eep
Di sorder and Cocai ne- Rel ated Di sorder Not O herw se
wep@eisitedl (292.9); Hall uci nogen- Rel at ed Di sorBEF/BPROYIS5190

as Hal | uci nogen Dependence (304.50), Hall ucinogen

Abuse (305.30), Hallucinogen WO

2009/ 133135PCT/ EP2009/ 055190 I nt oxi cation (292.89),
The piiylatigni raaeiion  desceibes inngtepdi) eegsiticon a Mixtyralefrdiastereocisomers whose
sepdrifidsinteamk $)ng(e2812st8RBoisottl Imiyi lRogRNed BltdY @Atéstidonal means such
as C%Hartég# ha);arlclr}hé uu%% Sﬁ"sleg@éﬁsﬂe ychotic Disorder,

Di sor
Hal | uci nogen- I nduced Anxi ety Di sor der and
Scherild Aci nogen- Rel at ed Di sorder Not Ot herwi se Specified
(292.9); Inhad ant-Rel ated & Pi sorders such as |nhal ant
Dependence ¢ . 60), Inhat Abuse (305.90), Inhal ant
° oxi cafionN . 89), Inh&k I ntoxication Delirium
al ant—+nduced ,\Per si sting Rentia, |nhalant-Induced
sychotl ¢ Disorder™ Inhal ant -] nduced Mbod Di sorder,
al ant - I nduc xi ety Di er and | nhal ant - Rel at ed
order Not rwi se Spe(:| d (292.9);
"Ni coti ne-Rel §"ed Di sorders“Such as Nicotine Dependence
(8@5 1), Nicotid&"W t hdr awal®{"292. 0) and 10
Ni coti ne-Rel ated Di sorder Not Ot herw se Specified
The (g#88ar8lion @l(@hﬁroﬁ?ﬁtﬂsﬂt()eld() Dirg oddieribed Ue PCIS plblicatieh  W00232867
publigﬁgggg%g% OO) Opi oi d Abuse (305.50), Opioid

0|cat|on 8 iojd Wthdr
The gt 2101l GRTEZ i RN e s Ras o P LB IBE JUR P00 107818
publhedprde?’, S@?de | nduced Mood Disorder, Qpioid-Induced
The peepardtionys fcompbumds, ONIIIQiacd Bekigiped Hi BEP dabkaitide W@rrd08090117

pub@;]g@bq?,ﬁ{qhgtz%@&u sorder Not Ot herw se Specified
Phencycl i dine (or

Phencycl i di ne-Li ke)-Rel ated Di sorders such as
Whephz pRsAHIC @nantomepeintl epraroyreiod asopral feyisy¢) is deqiiredbipésemay be
obta(ngdSors&ampRhienmeolution oea torrespoodihg enartdgizrid Mixture of a compound

of foPrh@IBQM%u' g'cBﬁvénﬂB@aﬂ'nﬁ@ﬁéd&n Delirium
Thugh@ng)}/ nLﬂI E)%CI Qgng%gm%Dggp teI c% d)O?JR&SdS]rfOI‘mula (I) may be obtained

rompﬁl@n%cgrtqs%nq«\rég ERBRACEEMISNR BTG %%6?’6@?“"%8“ formula (I) using chiral
HPLRhernegdtiré.di ne- Rel at ed Di sorder Not O herwi se Specifi ed

(292.9); Sedative-, Hypnotic-, or 20
Alte ffveﬂ IVetn Lt cﬁﬁ to(?% (%nﬁ%r fop ﬁgH&J& 1%2 ?gd(ﬁd'gé(fge agnthe&sed from
€ gen r&{ prpgesses descrlbed

C e
%ﬁtec"pt&?”%ﬁ%ivﬁl' ?m&e g%és'(‘%égy

hereHypnotl c, or Anxi ol yt| c Intoxication (292.89),
Sedative, Hypnotic, or Anxiolytic Wthdrawal (292.0),

Wheﬁeﬁafs' M@SII‘G@Y %to'laoce eP ﬁ@%b% y&f'l%rrjnﬁllgog %@téo&l Jor ex]e\mple a

pharﬁg,]cpp |C@ﬂ3{ 8@@{:\?@ salt, }_}5} nBeY (p (Enjeved reactlng the compound of
formpjax(lan yhe orpef mesfquql@aqgé/wﬁhqn apprg@r@q; geunt gim suitable acid and in
a sUitgpleosoleent such Arsxaolatédhot (€gr sthaholngr Amttesiol)c an ester (e.g. ethyl
acetQ!e?@F Qﬁétheﬁ?ed@tdléfﬁyl ettdY BPRiraRydro@FarinXi ol yti cl nduced
Psychotic Disorder, Sedative-, Hypnotic-, or

Anxi ol ytic-1 nduced Mbod Di sor der Sedati ve-,
Phapgansgtically aceprtablgisalts, may- 3l§Ri0R QPR (020 Phercrager including other
pharBedatiicadly ,aceygalde i saits, ofr thenxoeropgunids - dfnfduroed (Hewsiag conventional
methgf uncti on, Sedative-, Hypnotic-, or

Anxi ol ytic-1nduced Sleep D sorder and Sedati ve-,

Hypnotic-, or Anxiolytic-Related D sorder Not

O herwi se Specified 30 (292.9); Pol ysubstance-Rel ated

Di sorder such as Pol ysubstance Dependence (304.80);

and Qther (or Unknown) Subs%gnce Rel ated Di sorders

such as Anabolic Steroids I'trate I nhalants and

Nitrous Oxide. Sleep disorders including prinmary sleep

di sorders such as Dyssommi as such as Primary 35

I nsomi a (307.42), Primary Hypersomia (307.44),

Br eath| ng- Rel at ed SI eep Di sor ders (780 59), Ci rcadi an

=Y -~ P — -~ .
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25 Schi zoid Personality D sorder (301.20), Schizotypa
Personal ity Disorder (301,22), Antisocial Personality
woe@®onspass (301. 7), Borderline Personality D soPCEEP2009/055190
(301,83), Histrionic Personality Disorder (301.50),
Nar ci ssistic Personality Disorder (301,81), Avoidant
Personal ity Di sorder (301.82) endent Personal i t%/
The pp@gpwnss qf sgmui) (1) rwsee@gllwlée @@ﬁtﬂﬁf‘@ iageogmiiog gyl sotwgnt molecules
by cBisstiisdion ff&0 br 4yappnatioRerf a0 @@picbyiatbissivedett getthe corresponding
solvieBer wi se Speci fied 30(301.9): Conpounds of the
I nvention may be useful for Sexual dysfunctions
i ncludi ng Sexual Desire Disorders such as Hypoactive
Compeundg offesnyla (Ihiage thrit Phasmaceutically pesepiskipagaltanare @ity for and
are $pesidic datagpdiol. FtachykeinsainchudmgssabstdhsoP cad ot obu@inins.
Femal e Sexual Arousal Disorder 35 (302.72) and Ml e

Tacl'gl‘i(%gqtsl leqr%r D'fér?}]ﬂde p&ﬁp d;'eg , %%568 r%gsrgo(ﬁ}ggolgs%rgggy tesrrl#l:nal sequence
(PheK<Gly-Hep-Mesddi2)47 heynarerctiely u?v@vep de &*l‘eapmtﬁ'f"?%’o@‘ bodly Jower and
advaerd dife foans |dinsonaheliarslife ioras, Dyespaindachykinr$0&e Apstance P (SP),

NeuMm.mus 39&5 MNaurokgual (MBS unaéi ot N duRfanws®Bters and

neu gﬁ% 2 o“?g %J 8% t(agm% lnll%? o?#g%t?:tr% Ogétgg;;;lr\vsi%'ggy of a

MR 5\” '5(93’693 2) Sexual Masochi sm 40(302. 83),
Thr@etxm&asl of%cdwlslmn@e)nzepaﬂ;: have bessvidsntified Fearmeii i\&ﬁﬂ%%@zef@*ying), NK2
(NKN@Yéféﬁrihgﬁ‘aﬁa;Qﬂ(CBZ&lKBfniﬂefB’ﬁrngph}hﬁdhaarNOWid@yh@iEWbS%d throughout the

L - ] ' di sorders such as

Ce”t@ﬁg}e"g’h?w%p%‘ eé'é’g%g@%fy%%e%geﬁ%%lgo | dentity

Di sorder in Children (302.6) and Gender |dentit
Partipuledy.d@mronndglef the bwantonsrre Aatagesisis3h thegliK1 regeglosex ual

D sorder Not Ot herw se Specified (302.9). Conpounds of
Con{daﬁn&iéq\b?nthéolﬂv&ﬁ%nb§rea'u§é7fuﬁ$r?ftﬁ’é t%%trﬁé‘ﬁt' ?f V&Bﬁ&}fmﬁt Heliated by
tmmaﬁqn s. In particular, 5 ey may be useful in the

YY" @88nent of inflammation in asthma, influenza,

chronic bronchitis and rheumatoid arthritis; in the
Withirr thatoortekt effthé pfdsantimtentipn,dhs easeslestritintethe indications used herein

are 8@8difi&] M gt D%@hoétfca&td 8H0@P I\gn%gpoms ' %@@@orders 4th Edition,

publizhd JBb T ASFerigh; PosP P SRR LS k@aﬁﬁaﬂﬁ dnternational
Classifitatinmelt Disgasiss dabediidn (16B-KK; anE?u‘(ﬂliloag Shbﬁ}/p@%o the disorders
men@6dBsreinndr 2on@irplatedlas pas @s thef prefent ihvedi@r. Numbesn brackets
afterct}ﬁéﬁlétfeb %rse%é’%g t?]e? eGFer]tP%@gg&rlﬂc%ﬁ B f8n! i # i nence;

and eye an anmat 1 on npounds t he

i nvention may be also useful in the treatnent of
Conmomdagofo‘omm@@ﬂﬁerr gharinacedicallycadcaptablelsattg therehf stayderef use in the
tmmﬁﬁmﬂbemgk@@mm@pﬁgﬁgagrt|car|a and aIIerglc di sorders

Dep%fssﬁ)nearﬂi TYS i %Brsag}cft{a'i Mﬁj I%'é_’pr L o?ﬁdgf Matﬂﬁ: Episode,

I'nvention are a SO US

Mixgd Episqgle el 1YROSDaME hgisqfe: Qf’cﬂ???ﬁ' JiIS@Ygss Iaclidipg M%%r Depress've
Disoadant @yﬁhﬁfBlclescu‘ddera@éd 4% Mrsssa/ledmaomlec NpaDtreywisenspesified (311);
Blpo@m%@ﬂﬁ?’s Qhcltdfy | B¥6IRE 110DisdFr UBRdkr 11N Diddfddr GRICORBAt Major

Deppesaﬁgegp%o@%\/\%\yt%r I—falgﬁu‘r%gglc Eg(sogé(ﬂn‘ﬁ% 895"%3(' ?)thn%ﬁ%:% Disorder
(3018 g §|l9@ﬁr ggs%jekryNgtt Pingraige nerecified ¢ 296. 80) Other Mood Disorders
includingl Mpba Sisvaddr ddue aa Bestiah®edicahtGshditien €193.83) which includes the

subt95@s°Wﬁp%b}essi9¥tFﬂéa%‘fb§ ANt Maﬁr' BépreSsie-like Eplsode With Manic

Feal i aRE W el FeRHEST jpgﬁa bebeb AP isp B, igaing e
subtypesoYVii r2erAressivg rradurgs kWit Manic gegtur@t Ipb¥\igMixed Features) and
MoodiDisdrast NateDthedhvisel Byegcifieti(p@6.9@nd ot hers such as

ci splatin, dacarbazine, procarbazi ne and hydroxyurea;

and conbi nations thereof; r gLation si ckness; 25

radi ati on therapy, e.g. irradiation of the thorax or

abdonen, such as in the treatnent of cancer; poisons;

t oxi ns such as toxins caused by netabolic disorders or

by infection, e.g. gastritis, or released during

bacterial ~or V|ral gastrointestinal |nfect|on

o, . o I LY ..
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40 such as erosive GERD and synptomatic GERD or non
erosi ve GERD, acid indigestion, over-indul gence of
wo owd/18313%Ir i nk, acid stomach, sour stomach, PCT/EP2009/055190

wat er brash/regurgi tation, heartburn, such as episodic

heart burn, nocturnal heartburn, and neal -i nduced

heart burn, dyspepsia and functional dyspepsia (such as
Anxiglycdisorperisdnelydipe Panis AttaesinBeanic iRisarferkiacludipg Raniofgisorder without
AgorpR8hia 3BLEIRCTIPFROR Tisoldt dita pagsiaphaisl (30sReY T Ayedphobia;
Ago ﬁB&B%iﬂ)ouPﬂTs‘P&hﬁ tﬁ?ﬁ‘iﬁ?g b& %b(r).’ré]_bj, %ﬁégﬁé’bﬂgﬁié (§&ED0, formerly

. SOr1.asl s,, r S sun oV spasti C
Simglf J2hebia) TReiHinG e sEPWRES (ool WPeh NaHENE dapment Type. Blood-
Injediepiziucy’ Synti, sSituationat erypbrand Oladrebyried. Sacal BBokjer(Ebeial Anxiety
DisoY @ OSPR33N DokéiNenTompligivaTwist (3668NIFJRaERIMatic Stress Disorder

fdRr Qs , |\S : S -
(09413 BEUB SRS, FRbroBORel) ETRERIA An g SSRGAB Tifhe). Anxiety
Disor¢atubee eithanGenerdl MedicalppPraditen {28%8f). asubsjancennduced Anxiety
Disordgyu sSepaydtioe mAngistys Diswiderh€308a21)c Alljsmseis Rismberas with  Anxiety
(30924 A8 IAnkiety @iBekdePNBIOthEIISS Bpédikec@Dbers. of the

present invention, the term "pain" includes: chronic

inflammatory pain (e.g. pain associated with
Substragaraelaied diserders: including syRpteRes t¥se Disrsderst 84q as Substance
Depsndemdy| Substanded Cyanitgy aadt Bubstarceanbugey\Rumistadce-Induced Disorders

suchdsNBLbdtnce Wéﬁ%t%??lﬁk@nﬁgﬁ\?\/g\hdﬂaﬁl%r SBREN RNAJRLEK Delirium,

ai n; rajns and st 1S ; t hi c, pai n:. o
subglonesinalitatl oreing Prigniks SubSeRce lard PRrsiSygg Amnestic Disorder,
Subgigrescindtiessl Wsythogiarfdiserdan dSylstansejrduged; Meed [Risorder, Substance-
Induaes Qrixixte Divrtibr, nd@rstdnte:Induied  8saEI Asachctior, hSebatsiceFinduced
Slee?ﬂ isﬁgﬁpghgrk‘i’%{'tuhm?&jf‘?éﬁﬁﬁhg ?&r&&ﬂ%ﬁ%é%ﬁ@ﬂ&%%@acks); Alcohol-
Re'aé%z%ﬂr%aﬁ e 3acnlcald! Oopeldence (30 50 AlsoaltAhyisg; (¢5.00), Alcohol
Intoxigation i (A& 00 )1 R\l ¢ntngke Withideyrad 6221 .8 Uic Alcgboinmitexigagen Delirium, Alcohol
Withdy:f12e P& Riun) ORlcetadl th e e € hRstisidy Meamshtial Aldchibl-Bdoeae Persisting

Amr¥Rd DN der PRIBhAS SQTeR! cH‘ﬁ;{JchDgXRjt%ﬁra@k&ﬁoljlr?o%r&gm%od Disorder,

AIcogglgltﬁg&%fed: g%%%’t? n[sigﬁl)rg;ﬁbi &?o %?—deélﬁt?(gf%xgals§megp, Alcohol-Induced
Sleeporpibexer egndnélcopeliRelatpd d Cisnsd¢rCRRG tQtpesvise afigedified (291.9);
Amphetanfifat RoC  PaipRe&itE-DRBSRéIafRE! UbisBiefd aBeEH Cas  Amphetamine
DepBEHAR 3 0Y 0, ARTFRL ERAREUD]E2(d0% Jof IR SEL NSICARRKRAfon (202.86),
pai n;. sCiati‘ta; 'non-specific 1 owe “back pal n; ,
Amql:pgratrrplm eWgti‘F'ré‘W@Ei(gg%gfn‘f\mﬂh?f—aﬁmeat'@@x'ﬁ%tdﬁ”o IHY™, Amphetamine
Induped Psyhope Disordezuhmblyétamirter indeceadndbod Bisoedegi Ahphetamine-Induced

AnxiB&/ Disbr@et | Anh sHtdrhinBa Ritted SRkudl TRLR cticH AW sHetdMine-Induced Sleep
ncer,

. C toxins.or chronke i nfl ory._caondit.i ] .
Discfd et AP AR REBLSY Pliokdte, I Eief SPRehibd2on 9 catfoine
Relatet | jsprAerss yuserasc Calleinexinoxicationc o9 W) &airingrigdycsd Anxiety
Disordfre Chifeine-oiduced iSigepnDisorted acd Cuficire-Relateddaisyrdeo Nat DEherwise
Specifié® B2 9)NeUhhdiGd-RBEYed BRLAAS sLES UE fd4rnehisYo&RAdence (304.30),

cen TR0k DGR eI 2 . Lo A Eclon et
Cangaffig-tnduaed Penotie Slisoxder- aanmbis-indygert Apxetyvipiperder gng Cannabis-
Relat@biDidorédri Ngt Otreshivise 0Bpezifizt a@or9);z CocpitdiRelatddn Disakders such as
Cociih fﬁgg%%%@%gﬁ% P Sotdfld ARLA (A)C BTG 1RosTEaRRS 202 60),
Cooging A EBdFEEEE M o SoENE HpBRcal e el Ty Cpancngoed Psychoti
Disosdrt, Soagjeetnsivged iMengf Pisordenc Gocaing-Ingticeh dnyighi Bisorder, Cocaine-
Induted NSex@ad Bysarfcasms O@Eaihbﬂ?r]!dijcé@fgﬁéﬁ DRBtdePNEsY f'@(ﬁc%iirisb-Related
. t ; r t , Nt
Disofi SO0 GMBHALe SARY loclo) ITIBLESEI REBUAT dithgerdsuch a5
Hall{jfsgepe dosRandoRse pk¥Fei oHalbicingeph eSOUSH, (3PRPY)y y Hallucinogen
sl eep disorders or enmesis. 55  Conpounds of the
invention are particularly useful in the treatnent or
prevention of sleep 40di sorders. WO
2009/ 133135PCT/ EP2009/ 055190
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The invention therefore provides a conpound of fornmula
(I') or a pharmaceutically acceptable salt thereof for
W@ s@I1sB18Hher apy. Thus, the invention al so previ/ERX0IH055190
conmpound of forrmula (1) or a pharmaceutically
5acceptable salt thereof, for use as a therapeutic
substance in the treatnment or prophylaxis of the above
Intoxigation @94 89T intalliginegen; Berssting Rerceplioy Difesdes (Eloabanke) (292.89),
Hall@dindgefhmulistokitationr @eifamrackesliuchabby-Irticedt abkghstd t Disorder,

Halllg%ggﬁandd‘sﬁ%ﬁe%%?oj gtrn B@SeF,r%éellr@Tng%) &I-L?Fg&fdes&ﬁﬁ%n Disorder and
HallGHGIREIRSIRIEY | SO Plo BRI 5 e SHEAEh: (5P ciny (a3lpatRelated
Disopders givght aprishaienti Repehdspce Ad804.R0 i InBalantn AbaserdB@5.90), Inhalant
Intoxi¢ktoH dROBsdU IMMARnt WibEdhtieR Ml eA S InAERh RInGLESd P&rsistnd Deémentia,
Inha?a%-fn bjgéd %’fsgl;}g{ti%ﬁig&l(j%@ Ilcr)mﬁalgﬁtglﬁgttr]ée\ée ?Fcl@tls?r‘agr,qnhalant-lnduced

COoMnmpo , maceu . s
A”X'ﬁﬁ’g[g'ﬁf’rgﬁf and helapkBeedtd Disaler Aok Riheaswise @Heﬁ%?d (292.9); Nicotine-
RelgpedDisderasudt dolicofing Depéndente (30501)o pivptirex W§thdfawal (292.0) and

NicoliRELieldteN DisbRier Wt Othetiisa EPcHiBY ¢29NK1 OpRfiREREed Sisorders such

f | s~ i.ncl | L
as @@ﬁ'@r Pgé(grjldaealgé] A?@{Tg@)lﬁo '{;@ )tiﬁﬂes%ggb;ée’@”fog@?d %’(oxwatlon (292.89.),
OpiqitheVatheiamat af29%-Oaf rRieiNy éntarertien dielisumongpigiddndgced Psychotic
Disofderm@aoi¢Hdused aViptra rhisarder, | @pibidyindwmepBakia Byftnction, Opioid-
Indub8&'B&p DIMRIdrHRNOpRIY-Relte Didd @ N6 OthdiRisB osheRdried (292.9);

el o) CRTRCHIREL e bl AR SE 56 Bhencciaine
Departinge $84-6Qg Phenaykliding Abusae (308 G0hPhgneveliding| Intpxication (292.89),
Pheedyichdité ventixigtidn of Delirio@ip okthcodlidinerirtihaed( | Pspehotic  Disorder,

Pheuﬁ%ﬁd@ﬁ*ﬁhk%@l Iklécr)@crﬁféef ,L@ar%ﬂkgzcﬁfo}ggg?ﬂcred-rﬁﬁxiﬁt oDrisorder and

Phencgfifior-Reletsd Pregis? ot i dficibe BogfiedCipab s apeiisr Llvgpotio- or

AnxiglyisRelated rriserders isueh wrsi fgdaiiveandypnalit.c lor compelytie Pependence

(304210} r8esiaéVd, NBlybroticheors Khkielyti@ Abeeapsos.d®al $adative, Hypnotic, or

AnxiBlyli® GhlokRafdPY 2.8’50), Al ,UH%)Mticf%WW¢ﬁolyftlc) V\ﬂgltdﬁawal (292.0),
|

ar ceut ! cal .a ,cepta e s ,,there . n a e ) )
Sedg@’ﬁegﬁ@”?tﬁe qr yign'niisafion: eﬁ'Hﬁému§88%tfvea Y8R R Anxiolytic
Withdfawab riralifiam( | pedativer, ghanote eat Poaiblylic-BesigtinadPamerdiat Sedative-,
HyphdtRE, estf Arxibljtide PeRMihg AriestioDisoraddiseaamat, Hynoti&e of Anxiolytic-

oo £ R0k, CONRLLONRIRL b ABUASIYELT B pisoer
Sedafivepmpyereiicof of oArrWi.ﬁ'yéiC("i“jUCSfj AR ﬁﬁ@&ﬂr i egdatiye-, Hypnotic-, or
Anxialyieptdabtd Ssalial Dyséuretion,i Beddtigeratyphalid-uore Aokiolgtic-Induced Sleep
Disomi&ma'@e{aiati&él[ H9§rﬁ>ftibf] }grlh@ﬁxfdﬁ?-tﬁ@méd gisoﬁg?d{!dt :Olﬁ‘&v\fis;ér Specified
! an on| Q recept qor neficial . n _
2oz} PRUBOBERRE RSBl kPSR B Pt BoBRLS popgonceo0a 0
and L¥heIoon & nRowrr SRstanceyRebated Disndrip Prele @8 iAnaPple Steroids, Nitrate
Inhatemtsegricalbitreus Bixidet her eof in the manufacture of a
nmedi cament for use in the treatnent of the above
di sorders. \D 2009/ 133135PCT/ EP2009/ 055190 I n anot her .
Slocf IR neusig AT P BVINLT (0 Ee DIeoamBBuEhd Primar
Insogig ¢3MAA. Arimasy Hyrgreemmit d8Q1.¢4) I1Breatbiveiteidee Jlger Disorders
(780t5%)) @nlcadian t ReythmnBleapt Diserder @OMEG) canae Mys$aminisiSKoti Dtherwise
Spe&iﬁ@dﬁé_%@ﬁ”? Wfét'y dRR e&ﬂ@br?ﬁrs aher gt yParﬁécﬁﬁrﬂaggﬁeﬁ dRr Rightmare

._or [ 5) used.in r he c 0 S ,of
Discpdsrrah4( ) Srie TESRRINISP S iy Db PRPUAIGha Rlsorder (307.46) and
Pargshamnizallei®ihentise Snpatied (301 .475fdeer Bisptsisrs RelatedctarAnnsher Mental
Disopde? BAEIE ds UsdoRthiss RBAGRT 10 Aafdﬂ@mrﬁa.Disordarh@lopme;am Hypersomnia

I : - C :

Rl b ARl MR, (00 ARIRDERSII Bhe foyp, Snprel Wodica
Condifion.gp PRrioHiar FlecR IS DRNGES1RISOFRIAS Wit sygh digeasssrasapryrological

a pharmaceutically accept al_JIﬁ carrier. The present

i nvention further provides a pharmaceuti cal

conposition for use in the treatnent of the above

di sorders which conprises a conpound of fornmula (1) or

a 15pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier. Conmpounds of the
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exanpl eanti chol i nergi cs(suchasbenztropi ne, bi peri den, pr
ocycl i di neand 20 tri hexypheni dyl), antihi stam nes
W@ 2weh3x3s di phenhydram ne) and dopami nergi cs (BUYRP289/055190

amantadine); iii) antidepressants; iv) anxiolytics;

and v) cognitive enhancers for exanple cholinesterase

inhibitors (such as tacrine, donepezil, rivastigm ne
disoggiess, gaewapathicnein, restlessClegpsynrtiemes helre nd elbnd odiseages; and
Sub$ten¢tsRdutat SREPI Digbiden indludihgathiel ﬂw&ssaﬁrﬁnié Ol'ybé,eaigpersomnia

f unds

Bt At S U e R o

opi oid analgesic to treat and pr event pai n.
Eatigpdsondesaich @k AneesxiaMenvosa (B0el) ingdudirgeitieisnbtypes Restricting Type
and Wmtngmnr Qh’ybé*eBlfli‘ﬁM (N@r\Ft&afJIQ@ﬂB‘\G) ihBlubihgake Blibtypes Purging
Typé”e éfmhgﬁﬂg&% peabgﬁé‘]ﬁﬁ Co'n’)rsz)t TgmedEgt %br%%F SBln%é E%tlng Plsorder

|psy dep res
and Eting Risarter bt %V”Mée §§e%!f"?<h (R068nat i on wi th the

followi ng agents to treat or prevent anxiety
Autisth SOp&tRIUR Digordénsi Plcibings Aufidié Dlsbrcﬁa‘ﬁt 2@9]@0?3ﬁ§;§’6rgers Disorder
(299C§H[Tp %fdss I9F?rgQF bgy%g}tﬁt ehi I(ﬂ\%}g %lslijrﬁg%ra .&Lt Clﬁ)ggjdgra 5%110) and

Pervgsiva éﬂ*%ﬂﬂ’r w@thwbﬁ?esnﬁc&@ﬂ .@@ ARG Aypigalcyitiste:

repl acenent therapy for exanple a sublingual
AtteﬁﬁU’n@éfﬁﬁtll—%e%fctlﬂi cotgifipgdet et r i &@MSW A@Lhih-Deficit

n 0 nve
P RENE DRl B S0 o P Bl b SIL Bsrcer
Preqoﬁ“”‘ifﬁ'ﬁoﬂ@atéﬁn@%oﬁyp@t el éﬁ@ntfoé‘dgﬁf@'tal/ﬁmﬁfﬁd'wty Disorder
Hyp@’eaiwenlgipuls)e NVBA (K’ﬂ@ié)m cdndarit@gton-Beticif OHypetivity Disorder Not

Other RS/ 433k @ r?él%%lS@P&@ﬂ%lgru ERIALE Dllsbrhers such
fe%?heaﬁv

as ﬁ%ﬁct(ﬁls(gf)dﬁerrné@@(ﬁ 0%%{‘3‘2 Gre &1 éﬁ) Adolescent-

OnsefaiTypexdhe 82ICenp oungheciitd t Qesetn@éat%bnomgslmauﬂ&ilahh Disorder
(313c@iIyhindabisauptivé Behbfigurt Disbrigr Nbt aWABiWIsd 8pBeifiddy raddeTic Disorders
suchzE’é %&et‘f\ééﬁ%’o?d’é@' mar educe opiate craving: i) opioid

mu receptor agonlst/o i oi d kappa receptor antagoni st
for exanpl e buprenorphine; ii) opioid receptor
Persantlify obissitders dmclediagrphe sidttpeex Baenown dergonglity Disorder (301.0),

Schi¥@ig Otekstinality @MordBtPe8d eI Veshiidpae XRERbRalIWDf Bisbriene(301,22),
Anh&ﬁ%ﬂs‘%ﬁeﬁ){z din‘?dér%ng %{d@%eblgerléqrgﬁa) BlSS@%E:(]C{Eﬁ é%ﬁgnHlstrlonlc
Persgnaly erS@rdqr) e ﬁ&aieﬁ?'ﬁfé@s responlimieooehesR Ak Avoidant
Perdooalitet Biseptem (394t822.0|0ameadehtt Peaspoaldyn Disbjder (301.6), Obsessive-
CompRRIVRET: 96H AR LD OB NEPA QY bA§ Pefongitd MM PRI N RGBS Wise Specified

(3012(%p| cl one, zaleplon and indiplon; iii) barbiturates
I exanpl e aprobarbital, butabarbltal pent obarbi tal ,
secobarbita and phenobarbital; V) antidepressants; V)

Compbbeds sfatatriveetynpmey be siséfar foeSexyall dysfmativas inludingtSexual Desire
Disofdids CJﬂJbRFJEEWbég&J\/@ Sé@ap@e@i%’ rm§or9er (2. 711V 8Rd | ek uFPKversion

t
Discfeg 20376 eSSl Poustlo A Paas, Ssh P8 e qIg, SeUay el Disorder
(302:AZhr amepYialai Reectilej Pisprdard E32e/d3amraasnig jdisorders such as Female
Orgadhniit [D8acedet (303.73), Wal& Ongdasnait Disordgrr (BOENS) snaPreagamiEjaculation

(302“:552EP Eé%@%PFSmPc}‘éérGQP(bﬁk% Q«E‘%y@ﬁé’r@ﬁﬁﬂ%%@é‘?é) aEéP %s {306.51);

SeXl.ll y&\Mr\‘f or‘1i ﬁ'@%eqyls(er é;&em#@p éﬁg&’gﬂt p%%ﬁr)]'lﬂms Su as Exhibitionism
(302t Falighises $30%.81), Frotteofisrai(d02.8@)e Pedephilia é@@rﬂ)sﬁgxual iMasochism
(302088)] 8&Rial 68diEMI(36X.89) TearnegRsRItRIBN (30. 31) &dye6ii<Hh QB12.82) and
Parag)ﬂﬁigpl‘il&r Oﬂ%@ggnéﬁécﬁledog’)ogmn‘%r?defrl il A e)rs %Qﬁj as Gender

tabilrsers; vi) zinc, Vi pr emens rua agent's

Compounds of the invention nay be used in conbi nati on

with the foll owi ng agents gg treat or prevent autism

i) antipsychotics; ii) antidepressants; iii)

anxiolytics; and iv) stinmulants for exanple

nmet hyl pheni dat e, anphetam ne fornmul ati ons and

penol i ne. 30Conpounds of the invention nmay be used in

conblnatlon mnth the follomnng agents to treat or

e A N1 I~ o, . oy
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Compounds of the invention may be used in conbination

wth the followi ng agents to treat personality
wWele®onsass: i) antipsychotics; ii) anti depr esseCE/BP2009/055190

iii) nood stabilisers; and iv) anxiolytics.

40Conmpounds of the invention may be used in

conbination with the foll owi ng agents to treat or
Idengityeigerdenial hildesnu@02 &y endi renpemldentity prrosgstidnl Adsleseandsor Adults
(302\85)drdosdxeeRDisber RybOMlketvivasgesdd (302199l si | denafil ;

||) dopan1ne agoni st s/ dopam ne transport inhibitors

P{%r afntB 2009/ 13 135P I/ EP2009/ 055190 te | ticul

Y REMZALECH %‘h“s‘? i3° AR RYARO B IN particular,
theyam;a@@megulgn ﬂhﬁtr@t@ﬁpu @f |rpf|$gp-m@|o@rm @éthmay jnfluenza, chronic bronchitis
and piashatgidadthiritis;agane sestniedt o xdlapinaataly plisssbeslof thevgastrointestinal

tract! §§6h°§§ Q.fr@l'i‘r?s %%@bé’t ﬁlc SN %élltfseﬂf@ﬁ{rﬁt&?ebovb’él )dlsease and non-

ors for_exanple. serotq
ster | SR rHRAR; et ﬁoofﬁaﬂcﬂgsng PR Sisggpgs of the skin such
as hlefﬂﬁsbﬁrtdo?‘?ref“@ﬁ '@'ﬁmﬂﬁt@y rdispaRes ohBeapladdarisyci agreystitis, overactive
bladBergami wys jncbotinedxengpidesykblandalestat inflemm@topounds of t he
i nvention may be used in conbination with the sane

Com%%ﬁ%s ofsf?l% |Pvéne(‘|ﬁ fn?er\ey B'gla?sgsl?%éﬂﬂlm %%en rggt npgf glge dcrtglr eo‘rilgorders in

paﬂlgﬁlaégﬁ\{l?@@eﬂls%@@ﬁl gk thg,8ln a.céjcgsqsr Hlalp%l]la a]_rﬁj aIIerglc dlsorders of the
airways $yshyashibinitis. dr ugs i ncl ude Typi cal Antipsychotics
(for exanpl e chl orpronazine, thioridazine,

%P%Hen?nveH.cHPB@?an%seﬂﬁﬁmﬁé‘?é%o %nt of emeSIS i.e. nausea,

orpe azl operazi ne

retC aswagrwoa*a ng. ?%dﬂ?&’ ﬁoaqu Smeﬁ@) eﬁ‘Mﬁd &F}FSIS gd anticipatory
emegist i @Wﬁunda:gf (ieoinverterplee chezhjsl ihe treptarend gif remesis however
indutéd [Fa iedl@nple, nesis apyrs, indlideli Byedrag € such § esricdotteenadtlierapeutic

agertd siihPsd o iatl g 't%e%?te @%ho@ﬁl‘?&ﬁldén%mtme lomustine and

ser,ot such as, cit

nin r
chloBehticf euiolon® el g o C&ﬁ%mv% SREerLBel fmyein-C and
bleogygin; saé\t'dﬂ@tﬁb@lyt%r adr cqyiarabjae.r @adhoirexateniangi bofyorosiagi; vinca
alka&isy emgy.afetogosiele, dinlkdestihé nendandhanistimegcand asthers such as cisplatin,
dacANBs AN, '%J'r‘@éa'rt%ezwfeeé’rﬂ)t I%}ﬁ‘?oiyﬂmabbﬁ@%m()ﬁblﬁ&hsqﬁereof radlatlon sickness;

radlatﬁ%oﬁggg I ne aéiga\fg o‘% tﬁ SP%‘?S§1 om§ cﬁ as i the treatment of

Ca”‘i?ép‘?%%‘?”lsl F?é"”srﬁb'ﬁ‘ @ﬁﬁWW ﬁ%“%ﬁobyt 'F‘Pﬁgﬁ'#%ﬂ‘ﬁ?fé?rs or by infection, e.g.
gastritis) oardlersed xiudag badterial lor vical gagtsaicthstaml infetian; wegEndg, vestibular
disofieed, 00l €€, mBiAN lckhéx, aletidol aMYAireEBr &8 MnieraRddisease; post-
oper% |\Fbegﬁ e%‘s‘cg %rcb rﬁé’&fngpbg ruc%r@r@&ﬁ%ﬁ Oga@trgbﬂ—i\zsﬂﬁélr}ﬁotlh l}/ visceral,

e.g.j WP% |arI i rg}wp é’édP‘Ef’HP I'éﬁ plrragrtag}eva‘nﬁq,eaﬁ%d mtercranlal pressure
decrgasatl dntersranialerresoBeathgmaliibiysien sickheasyit ppigion@nalgesics, such as

morgaka P&t hastrd-GariopRagiae remk ause@@b(csERD)A@mrobytercgve GERD and
s mPﬂaﬁJaﬂé%@ﬁBZ&dﬁ&Fgms%SGER@h atrl iﬂh@ | 3RaRd Igence of food or

f ent
o, S SR ey A S SIS BBy SEH, suen e oo
hearém&@eﬂwth@abhﬁ@rébur@u awmmuﬁ@d f\%@ﬁbwﬁwdyspeps'a and functional
dysgepdinocodone, hydronor phone, |evorphanol, |ofentanil,
neperldlne nmet hadone, nor phi ne, nalbuphlne

Con}%é) g%?qﬁ?l'n%%grﬁnﬁgﬁt gp stoaﬁé)e ﬁln%CH%pgrgoﬁe% I?ergestromtestmal
disofdeye gE¢h AS riEjalie bQW@'dSYWF%%QMWrWOWQ%aN&f@H aiisaase (GERD)
sucrbbs)@k@i\& GERD ead s@bponiatipyEROepresserosive Bk RDosgkid indigestion,

overqhé’tﬂg f 88y Pk, diig WdRES, %roupgtd%acw %'té?brragﬁ/regurgltatlon
roafilh o ToA IS Thhiria] nearBIRT A5 MR AIHES0 heartou.

dysngirgier ded sfuapiébnepidyepensias y(adetorass. Ulteelikeardysnepsia peysragtility-like
the Epil epsy and sei zures nggtloned her ei nbel ow are
contenpl ated as part of the present 40i nvention:
partial onset seizures (replacing tenporal |obe
epi | epsy, neocortical epilepsy and Rasunmssen's),
general i zed onset seizures, the seizures of the Lennox
Gast aut syndrone
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WO 2009/ 133135PCT/ EP2009/ 055190 (tonic, atonic,
myocl oni c, atypical absence and generali zed
WO 2000a331BHNni c), absence sei zure syndrones and PC/EPINE055190
myocl oni ¢ epi |l epsy. Conbi nati on of conpounds of the
invention with a Na channel bl ocker may al so be usef ul
5in the treatnent and/or prevention of disorders
dyspepeigt andl eungpdtitied pryspepsiaibclronict Gorgipptienyneiin sdiserders such as
psor@%ntoﬁjrltls wel Aadbept vefspastrcdisklisag spots bs tahgimeptastular headache
and el@éyr% a% d Q§%§Sbé’r@br‘épq£’élllle§fn‘{e? s%'cﬁO%]éje({gf‘%tgrfg:e%sosﬁggrﬁpfollowmg

Squrﬂ%BWfﬂegs Hérﬂ%ql%ﬂ Ié@ ng %? §OF%QG@ lepases siioh| s 'scleroderma and

eosiMenhilistfaecigiasigndisonte)s, rekatekiodmmumasnbbagendngiod syppression such as
systérﬁ@&@;suScerym)amaﬂa@ds bRAEHIUATHRD disBBd ¥ sUcR a8 fib g fik Uardt dvah.
10 Wthin the context of the conbi natlon vvlth Na
hannel bl o kers the ter chotj c.
Wit BEIER O HGRPIB i ERTeD. i feieh R shisany G infammatory
pamF(armmemdasTsppete(dzslﬂl BEuMaDid artheitis, mteo'ﬁgtpretls( PS8INa00id spondylitis,
rﬂiri‘ﬂﬁ'éhd-rwnénlﬁazgﬁhr&@% mbeliidskere@Mtdant; @8wdy B8ck and neck pain;

spra ggt}(g%%ra@%id gﬁr%' %lﬁll Ip HP& éggﬁwgg")sall &ﬁllntzaéna |{1i meyosms pain
aSSQﬁaé%q wéh cepegy. ams) fl@fﬁmya'alwatnh@s@e@f pwith BP'QT@I”&r PFipRssociated
with aclast@e pné shrondc Ggihe helddahsi paial asdos@tate with 28ffuehya or other viral

infedtiBhs, UslidRdad e SHRMERESOIE AHcRrRNL %Jéfp%amc%%@'afé‘éjewnh functional

bow y‘g%‘%{d%%gsléj%a 5 P&gnegg%’rerf@gbj Lor Qn- %—P glg? SEg@f:rlhagn EX&’ irritable bowel
syndprger @ain psssgiand Wik afyecardia b?@'eDl ROSE cmerqtlzgway) headache;
tootiReeh atysmeBbrsiterac ene ubalgiat oﬂt&on@gaiglaalsyMIdnneal cobpheld tregional pain
synd?men?d:R'ldS ngpbde st Yib)eﬁeWontthlp%\ﬁl' %gﬁdrﬁﬁ@s\/\ﬂﬁaudmg diabetic

E e- | nduc QFS i |

”e“roﬂéﬁthPﬁ?l“?tﬁ@F’?H ‘i?\?%éEdejh”%P P'Bnéa' @%até@r PRRgPectic lower
backayratn; Halultipls rigteresis R 3 HPgyelatgd d newpedibyi ©OBkRaspefisr neuralgia;
trigeMirial Geti@rgi )sendSpate rdguttitlg (RABpIsicaMitdumad) dnipitationt exicentoxins or

h e ﬂ%\%ﬂ?t LPRiwhd h Na channel bl ockers, the term
¢ roHp&a? |ér‘1§ﬁ;%)ggl I%%S chronic inflanmatory pain (e.g.
pai n associated with rheumatoid arthritis,
Competiedsrof fhé tinsntiomenmpbei dsedyoindyddhtkia, ingadihy systemic cachexia,

cacr%&bhéédohéar?qg ihfe%E3H bren?arlérﬁh{ricgl'ﬁl}j cdHeny | RekelFY @ AIDS | renal
ai n; B’ﬁgl ns and strains;

nsuREiePeparee BRTES Y AarHERes) S EHEPRDa: ned pai n

myositis; pain associated with cancer and
COanoQﬁmﬂr@ iAverftidh nnasggcal@t @é&fobrhtré%tS{eﬁHrtﬁ pamam@ suffering from

anor§ BRI WAt VRO i A D BPY "Bl NGRERF2RG the clnical
journgy efcpatisnts, sWigeing deem ﬁbroé‘t&‘nﬂ*é?ﬁs@él igcluging GAngarc chregirobstructive
pulmamiry disssze| @bedulosishcHromc heam &édilulzowed edd-sagdesrsal sisafliciency .

as non-ul cer dyspepsia, non-cardiac chest pain and

All of tHd I h?fcpﬁ’i‘é’%lnd%ﬁﬁ%rﬁ{geof tﬁ@H@o%@ﬁbﬁﬁcﬁ%d‘M&@n are contemplated
m a; post operative paln; headache;

as pg%é’fﬁ]gc[’r‘igse”w'gﬁ%tf?& rhea; neural gia: fibromyalgia

syndrone; conpl ex regional pain syndrone (CRPS types |
Conmpddndd Jof theuraabhise Qﬁrfblﬁaﬂydﬂmsm( thec trugin@@t or prevention of
dopfB AR dnicf}? SREHURBAIN or GREID! erapeut] cal 1y | nduced

neur opat I'C paln; scilatica, non speci fic | ower back

pain; multiple sclerosis pain;; H V-related
Compeundspelt thg ;inyeotien h@rm¢t¢arWstaewl @i the traatrgenti anadrevention of sleep
disorteeg.al gi a); and pain resulting from physical trauns,

anmput ati on, cancer, toxins or chronic inflamuatory

conditions. 40Wthin the context of the conbination

with Na channel bl ockers the term "depressi on and nood

di sorder” includes W) 2009/ 633135PCT/ EP2009/ 055190

Depressi on and nood di sor ders i ncl udi ng Maj or

Depressi ve Epi sode, Manic Epi sode, M xed Epi sode and

Hypo mani ¢ Epi sode; Depressive Disorders including

Maj or Depressive Disorder, Dysthym c Disorder (300.4),

Depr E‘SSI ve D| sor der Not O herw se Specified (311);

-~
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I n one enbodi nent, the conbination as herein above
defi ned conprises a Na channel bl ocker selected from
W@ b@9gsasp consisting of: fosphenytoi n (Cer ebyRdIVEP2009/055190
ProdilantinTM Pro- Epan utin TM or CereneuTn);
oxcar bazepine (Trileptal Tm OxrateTM or Wckhar dt Tn)
20 phenytoi n; carbanazepi ne (Carbatrol, uetro TM
The| ingeyrdighnihe(HOBRRIGIBS) 8 SANPOH @6 femwlqcx%spr a pharmaceutlcally
accdptdiié sainthdof fvidd#Aherabacosam de
((2R) 2- (acetyl am no) - 3- rret hoxy N( phenyl met hyl ) pr opana

Thug g"edi”é(ﬁ'i“ﬁ’é‘ é[nf’zpré’g’gﬁérﬂ cPPHkﬂ%HS’/l‘af fojmylas (1} 10F 53 | Rligrmageutically
acceaotqﬂf@saﬁattet&qf dat bse ag edperabswicsabstanee olhe dteatroérd ros @fqphylaxis
of thR(abbve didodeasTi No- 5-

(2 3-di chl orophenyl) - 6-fl uoronet hyl pyrim di ne, or a

har rraceutl cally acceptable salt or 25sol vatethere

Thed@’R”%‘Fﬁ) ugthfuzrpr{)[/(jgs ?I%HWQHH%HE/TOI%‘?HDIﬂr@x%%ﬁé?ﬁiﬁ'faw aﬁceptab'e
salt theed,Ipi wse| id thY ineataen Gofalepreseion aampddy., rseepudisarddrs pr emesis.

acceptable salt or solvate thereof;

The rﬁﬂpéciﬁ? fy?tgé pru' Ejgs Ar;;ﬁbqﬁiogfetwgt%gﬁtt&y r&&ﬁl}gxgh&%}sﬂl&|t|gns”r?|ed|ated

I az as
by tapbindise | AT PEmazp; WBIh seimRrisEs (3Himigistering to the

suffexad 451|R)3ra§>egh]ca{IY(gﬁectlve amount of a compound of formula () or a
pharmadeniahg Bydepraidydi] tagiebphenyl) - L- prol i nam de, or a
phar maceutical ly acceptable salt or 30sol vate thereof.

In a further enhodi ne onbi nati qn, as er
The Sy 0o e SR8 DR Metoc N oAy, b ot ks, o SorBpnsyfor which
antapprjamt di N kgl F@Gppt@bﬁéie@?fm@j v MemeEeingiuding h@ménébybdcrwpomprlses
admbPigaetin gato ttihanJuitferdir sdtheEgpantiasly Bffddive anfoanestetdompound of formula (1)
or a%ﬁgﬁ{&ééﬁ‘&\'ll?%céeﬂédl@é’él%-er@of Oxrat eTM or Wockhardt Tm,

phenytoin, carbamazepine (Carbatrol, Equetro Tm,
| i docai ne (ALGRX-3268), Safi nam de (N\N1015)
The feveniionafatitter qrmmmqsogg)qthqda@d@tmqé or prophylaxis of the above disorders,

in rod@Rats2-il@edhy | lurma) - @higBt bompriddsp emihisetity | {op tiepasidferer a

ther%ﬁ$i§5§i§§%% @(%U&Sg?f(g gﬁ%lj%daof}/\tarrrtn la (I%rgood pharmaceutlcally

ace n as herein above defined conprises a Na
channel bl ocker selected fromthe group consisting of:

The $venforaflirtAer Sro(idesa thathdPb0pRIRARAYIY) or Joréohtdxlsl GFzdePRission, anxiety,
sleeggj sl)rd?e’r o:dérﬂgg S rﬁa&%a?s .Hblﬁ&‘ih&%Bﬂgﬁé‘ﬂﬁ?.chﬁc%&% ggﬁfnrmétermg to

the éé’ﬁ?{ Bﬂ?)thfia?@}“'{«‘f’{yz SegBeo AP ) e hgPTBVND IRENPITUIR §) or a
phamdicauiasyly acijeptablmsaiadhe@obne;
(2R, 5R)-2-(4-{[ (2-fl uorophenyl) net hyI ] oxyl phenyl) -7-nme

In a Eél é ACq aﬁl?%zrqt%[nd'gﬁ)le/@g %He qlnse OX (fomH:) of formuIF\ () or a
pharﬁgmeatéz t3hle- g4t §h @@of Lgeg ptr%e men?for use in the
treamnt/at@mdttlhm aefiatedtbyl hacfa\rklrmm;ll tional further

enbodi nent, the conbination as herein above defined

In a§8{§8F 'a§ é‘ctatrga %Q@Wﬂe%ro@’dggkt é L)@,@' 8Iha'c$bg1pound of formulaa(l) or a

pharﬁ??éPH%F@ YieFeRtd %%Et@ﬁfeé? |e! %&‘ ”“%ﬂﬂ%‘gﬁlof/aﬂ”‘éed?‘}?é‘}eé‘é?‘” use in the
treaigm oLeagitionsifoa mihinh-BUIIDNBIHPIOMK brasghionisl Dengfichald- t r i az
i neandphar maceutically 15 accept abl e sal ts and

In aégﬂ(%@%%%? ﬁ{eefﬁ(/eﬁt %ﬁ% t}ﬁé dj@ 2 01 qd Pcﬂt%ﬂ%ula () or a
phargragey ﬂ%ce@ glyh Eﬁoglnotﬁﬁgi‘ﬁpluf acilire o amq Mt iy gise in the
treafpreat nhtbelarbowdllstyrdarscept abl e salts and sol vates thereof

may be prepared by any nethod described in EP0021121B

and US 4,602,017. 20In another enbodi nent, the

conbi nation as herein above3c||ef| ned conprises a Na

Channel
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bl ocker which is
R(-)-2,4-di am no-5- (2, 3-di chl orophenyl ) -6-fl uor onet hyl
W@ov/BdBhe or a pharnmaceutically acceptabl e SBCT/ER2009/055190
sol vate thereof.
CompoundR(-) - 2, 4-di am no-5- (2, 3-di chl orophenyl )-6-fl uo
romet hyl pyri m di neand pharmaceutically acceptabl e
In agathes agprrts Hiey lyvertionhpioydes dhe useselr peampnoynecy formula (1) or a
pharpidebitally atceptaNosalViBeof M3thd mamuklctsbea haed\dantnt for use in the

wd R 3"
trea%{lﬁ% Po%nyi?%?% %%E?po@r% '%q}rgépl{er%n di ne and

pharmaceutically acceptable salts and sol vates thereof
Whemeyselddn [irasppy. diae bgmasyndsetf Hodhudee § ¢ aicbesiialln fonDurg DB 1 standard

phaﬁﬂhc@ﬂh@ﬂdtdmlﬁlﬁ;ﬂlonf Ustidhe rcopipoembA®Néan tile wrepdredatising standard
procgﬁ Erel n above defined conprises a 30Na channel

er which is
(5R) -5-(4-{[(2-fluorophenyl ) net hyl ] oxyl phenyl)-L-proli
The maesehé irwenﬁorphﬂfmﬁacmyidesai biaatcepticublcemgasitiorowhich comprises a
comp&lint & tf&ﬁﬂﬂ}é)f% or pharmaceutically acceptable salt thereof and a

phar%%%ﬁtﬁ%ﬂ%é@e&?ab ca{rh&z f1 uorophenyl) methyl ] oxyl pheny1)

eand phar maceutical ly acceptable salts
and sol vates thereof are described in PCT publication
The Nore¥ @2 Ol vé iba 2 RGth€o mpoviched( 3Rpharm(ade {tidal -cohpositipin ey luse in  the

treatitdhY | droM¥! BRRRY disobdersS M icBA gr;g%egr c&h%m%wtfbmhé XI) or a
phaf SR A rc bl S pEGol A8 BhU TGRS ofrlie et

addi ti onal further enbodi nent, the conbi nati on as
Contpeueiigofathereedtidr mag beaspd irs esmiinhiorGhitn thel foldvaedi @gents to treat

or p’:g%éﬁt éhotl dIS gders [ antlpsy hotics; ||)dru?]s rextr?pgramldaé&de effects, for

exa éas(ﬁf’(#g H%’P%Wp@eoné)' rld eny cyclld?r?e and
trlhepmenmautamt&@ﬂtwlna@d@tmha@s élpﬁanhydmm@@) wad glopaminetdics (such as

amagfadine); WD 28{#RpA38dA&RCT aRFA0R @& 19 Gognitive e?hancers for example
cholﬁg@%ﬁgérﬁ@ro?%&y?ﬁ géia{énﬁg Jdn?&éﬁpn\%&’lh% J?*Xj da%érﬂ.ﬂ@?

I azaspiro nona -one “and

pharmaceutically acceptable salts and sol vates thereof
Commogndiestihebirdntion P@Y pribsdcciat Goombingion WGhOatidenzadts to treat or
preveRRPHesdidnZ2Rdadoddidrdéis( 2-

f1 uorophenyl ) net hyl ] oxyl phenyl) - 7-nmet hyl - 1, 7-di azaspi r

o[ 4. 4] nonan- 6- gneand 5phar maceutical | y_accept abl e
CO”@QPE‘QS ainfie dofeptene Bray ther usse inngpmpinapere yib @ W%ﬁ?a'ges'c to treat
and petvhaoidoaiiescri bed in W2007/ 042240. |In one enbodi nment,

t he conbi nation of a conpound of the invention with a
Compouncﬁ‘sacr)lfntﬁe invention may be used in combination with the following agents to treat

or prevent bipolar disease: i) mood stabilisers; ii) antipsychotics; and iii) antidepressants.

Compounds of the invention may be used in combination with the following agents to treat
or prevent anxiety disorders: i) anxiolytics; and ii) antidepressants.

Compounds of the invention may be used in combination with the following agents to
improve nicotine withdrawal and reduce nicotine craving: i) nicotine replacement therapy for
example a sublingual formulation of nicotine beta-cyclodextrin and nicotine patches; and ii)
bupropion.

Compounds of the invention may be used in combination with the following agents to
improve alcohol withdrawal and reduce alcohol craving: i) NMDA receptor antagonists for

-32-
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bl ocker, conprises a Na Channel bl ocker which is
sel ected fromthe group consisting of: 10 fosphenytoin
W@ BwpasazsTVM  Prodi | anti nTm  Pro- Epanuti nTM or PCT/EP2009/055190
CereneuTm) ; oxcarbazepine (Trileptal Tm OxrateTM or
Wockhardt Tn) ; phenytoin; carbanmazepine (Carbatrol,
uetro TM; |idocaine (ALGRX 3268); Safi nam de

exar@&le\,a;gmgyosamnl} BABA reeertongamisty for |ea@roglgrtetmbamate and iii) Opioid
recepto? BhtadofisggdrdampionaliBexpthoxy- N- (phenyl net hyl ) propan

am de); rufinam de (RUF-331);

2, 3-di chl or ophen ri az

Compopich AhAEiVEMIy maY iR & SHTbingHoh 58bl Harialowingagents o

improwe ppiefe withdrawal and reduce oplate craving: i) opioid mu receptor agonist/opioid

kapdd reteftofl iantigBRisbfor 2xdmPieC BlisteRdpriAY 1) )- Spiditl Hecspidt dthgonists for
exarﬂ%l%vglt%&gtﬁeé ragg ity i} ?%IW&H{&&%?%@@%Q R0 Bl BekiaMe.

fIuorophenyl)nethyl]oxylphenyl) 1, 7-di azaspi ro[ 4. 4] non
Commousdofethe inveatighenayheased mabd)ryblaehmpwmtre felldviingagents to treat

pEle¥BtRep IRrs: i) benzodlazeplnes for exa é)j:le temazepam Iormetazepam

esta£&§h5@nlef{% gal;’n(zuf Lﬁ%r ) 85\&%9”%& 81Xéé| '?grer@f(% pIe zolpidem,

ZOpIﬁﬁl&Q n%ﬁ,‘*‘%m‘?ri @afjl'?d@'@@ew é)@rtétugedq;q fer e@m%ta@robarbltal butabarbital,
pentdbarbiale clecalrantbiteR)and- pheddbabithl; vy cotideyregsamtdiyl ) oihdr psedative-
hyprﬁmxs’l)orIexémplleldnmlqh%%@amaﬂmsi&@l Iy acceptabl e
or solvate théreof; and
(2R 5S, 7R) - N8-{ (1R) - 143, 5-
Compogds Pffthg drveRBeMipRY @ﬁéﬁ?ﬂ]‘@ﬁwt{'mamr’( with thedplavangragents to treat
anor@hlemﬂ)l.)ad}d&?’lﬂéﬁtshmlﬂaﬂlt%for example gyprohep();udlne i) antidepressants; iii)
I T
a”“%‘fﬂ%ﬁ’eut R e P e P oy, gegcorine and
®M¥Si nvention thus provides, in a further aspect, a
conblnatlon conprising a conpound of the invention
Contpogedef theiidvianorf il berustb e apabihbtora@i@nthedlldgrgbgents to treat
or pT&%nPBHP@Qag'Muﬁeﬁrééﬂn?}squ %cﬁp?é/(%pg%ya% NUEIE Qirbt ér}ﬁleprfetics for

res maceyt’i ca
eX?"FB‘PrﬂGE%ﬁ‘%e&Iﬁ” Myt e?i?ﬁ@r%}?a{reﬁ%‘&%rmt%%ﬂ”'sﬁ%%frﬁﬁ%{PPSK@tam'de v) mood
stabiieergr viszing aadoinremenstoral agedef i ned above t oget her

with a pharmaceutically acceptable carrier or

Conﬁﬁ%@é gfnthe ?{Wgﬁﬁéﬁc‘ %ag beli{steg?rg c&ﬁ&ﬁgﬁon n)&ttﬁ er f'opomﬁéag%ts to treat

or pré’dﬁ"i“rﬁ“é’?'@r 'é&”%@styﬁfé?t'%éa@éﬁ‘iqpé?ﬁsﬁl”@r liigs P!y tigg e vy stimulants for
exarsplp ameth@planidaterizinmidizphae frave itionaand pemaelinat | ons. 35

Wen a corrpound of the invention is used in
Comggg%ﬁsn?ft tbﬁ dnven rl[ggn raﬁai Cguggg:lrgg(r%r% ﬁéﬁo&(:w@gﬁ}etfgic%g ggents to treat
or PEYRBLARE Didly Stmylprip for exanplatmeiRdphenidate.orppigiaming formulations
and psedliad; aind.ii) Appistmulaatsefod egasplainoredireepheiael réuptake inhibitors (such

as ﬁ@ﬂb?&fn@’ e&ﬁpﬁ’é’ 4 Qeﬁéﬁoégﬂtbr‘ %gorﬁlﬁ‘tst @ﬁcharés clistid-HQ)JSantidBpressants
ool i RO e a5 o b B BB P S G

wherein at | east one of themis at a sub therapeutic
Confpoaeds of B8 invenifn 2a0Beli33d Id BeAmbiERROORIID BB Mbwng agents to treat
perngQFty%fs%Rfét’é' a%ﬂﬁ%chétldémi ?%Hﬁ‘&éfr&sgﬁ@n ||ﬁ nq&)coesf%folh?ers and iv)
rug bel ow t Ired to produce significant
anxiglyf ‘?ﬂ cal benefit for the patient when adm ni st ered
al one. 5I n one enbodi nent, the conbination of a

Confpoipgiiorcthefinvehgor magzrbtelugedww tdbmBbinAeorChigh el folldviaek agents to treat
or &erg?\rt'r\?\lgt% %eml Qﬁ@fb‘ﬁ%bo ?CWSRh%Ieé%EQ%%RﬁIBhbrg f?r example

grooup consj st
vardegaff] ey §8PRAT AR 0BG agﬂ%ﬂ?’f’%‘?ﬁm'ﬂqﬂﬂa”%’% Mgﬁ iR rample
or CereneuTn); oxcarbazepi ng (Trileptal TM Oxr ateTM or
Wockhardt Tm); phenytoin; car gamazepi ne (Carbatrol,
Equetro TM; lidocai ne (ALGRX-3268); Safinam de
(NW 1015); 10 Ral fi nam de (NW 1029); | acosam de
((2R) - 2- (acet yl am no) - 3- met hoxy- N( phenyl net hyl ) pr opana
m de); rufinam de (RUF-331);

I T T Y A ~ A L e o
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one, or a pharmaceutically acceptable salt or solvate
thereof, and (5R)-5-(4-{[(2-
w0 bawonsgaBenyl ) net hyl ] oxyl phenyl) - L- pr ol i nam dePCDEP209/055190

pharmaceutically acceptable salt or sol vate thereof;
and a conpound of the invention. 20 In another
enbodi nent, the conbination of a conpound of the

apompRpginei odndai bitprepnian; Cibn méthap| arReecepton nantagesists Ngr  example

phefiblamingd; gl pﬁ@éﬁéglam!ﬂh elyohistsSel egdregle falgrosthdie vy teaisterone agonists

sucfﬁ%gst ’sl'éﬂ)n%f %ﬁiﬂyfr HC}ﬁﬁ.%f?a! TfM‘ e%r(nglel i Yeuptake

s
inhitytgrs; Niﬁ}nol.f\?érmawi@;r%a@?mtd bRk 2k GEARYIS TBRGIRING; and Vi) SHT1A

agonjsis anexasiledibasseri@ar bat rol , Equetro TM; |i docai ne
(ALGRX- 3268); Safi nam de (I\NV1015) Ral fi nam de

%5{9%136@ gr?nmnag/eb%usedt |H cc;/mti\pa(tloH W|thI trrrlg sr?rr]e) ag%ents specified
for rﬁﬂ?d;g)(uaquyﬁfu'qgtmndt@ t(qgupr clesigad t female sexua dysfunctlon an in addltlon
an e3irégah aagunmbs@;h(és &tddohl or ophenyl ) -1, 2, 4-tri azi ne, or

a pharmaceuti cal | yaccept abl esal t or sol vat et her eof ;

Ant"%ygelﬁ)toro ﬂgsanh%_ _flTﬁg%gl t}ﬂsychotlcsm gor exa(gnrple(;jl chlorpromazine,
thlorﬁ#@gmﬁag@gpnmney ﬂH@'@@}ﬂZ@BI @er@gpnazdne %@mrger@glne trifluoperazine,
thiothirimeebdlpperidol, molindone and loxapine); and Atypical Antipsychotics (for example
cIozéﬁR& IAni-dpiné: r{s{p@adér{éjgﬁé’t%ﬁfé}’%\ﬁﬂ?atzmél %ipra¥ldBhe BM&-)amlsu?prlde)
I azaspl I‘O 4. nonan- 6- one, or a pharnaceuti cal y
accept abl e salt or solvate thereof (2R 5R)-2-(4-{[(2-
Antidennesseph ey mitchigle] @)@Wt%@n‘y%m%ﬂnﬂﬂwwori Tsug as C|talopram
esciiatopaan) fualxétind, panaetife ane sedalige); dual serotonin/noradrenaline reuptake

mh&f?tB%r Z@Lcﬁu éc\?e!nlléf%ﬁ@pﬁaekeﬁﬁ@l 5R4 SRinRieiNenerhderdheRleuptake
r§

'”h'*%'tP[?o n?F) FRRRGIDxy Mskdisy BrUpeestantanisyeh g8 gmitiptyline,
clompipraminge énipfaming ymaroimeabdrériptdine a0d tdBipsINYiaek mdnepegfe, oxidase
inhibRBEs Bsuek NE30IeBERrBbxazle, lnﬁb(ﬁ)’bbnﬁrle/ ghefelsing drvetrapgtiiprdmine); and
oo e BTN AR I B, gk A opadee)

invention with a Na channel bl ocker, conprises a Na
MooGhatatelisebl dalger indlidsh lithiugel sotigo f vyalproateévatproiap acid/divalproex,
carb@ﬁﬁ&é;ﬁﬁe,n&n@m%ﬂn%%mgewrprtcrpné@%fee&wt'ﬁgabméodl | antinTM

Pro- Epanuti nTM or CereneuTn); oxcarbazepi ne

(Trileptal Tm OxrateTM or Wockhardt Tm ; phenytoi n;

A””@%(F‘Pfa'ﬁﬁ'%‘?)p%zo@@&?lﬁﬁ?? BHch %@J@@F—@Jammnd lerapeRstai ne

(ALGRX-3268); Safinam de (NW1015); Ralfinam de

Opidid\AhbR29iks |h€19@§3dfﬂeﬁ%nll buprenorphlne butorphanol carfentanll codelne

dlacéksh%ﬁgr hm% a@% O%Q'L]s %‘é%%cny&roco&g Jdrrrc?rng}éngrp vorphanol

loferganml, di“ﬁﬁ?ﬁ'%ﬂeﬁ U@t@den@mwe AenyRlbuRhiDe.4.OXyGogeNpe OXgROrphone,
pentazqiva, lmmmyprreabiny remciteppdnd lzind safeintandlr sol vat e t hereof;
R(+2, 4- di am no- 5- (2, 3-di chl or ophenyl) - 6-f | uor onet hyl

Con'g%)fjn%% ‘Jtﬁﬁénvgg?&‘ '%‘g}%%gaﬁ)%g i el %{%tlon R1t ﬁa C arTc’naell Blockers to treat
epilgpsyctepprrsion] andenosd qwgierp‘h@w;gﬂcldIwrd@rapaﬁfaunr o[ 4. 4] non

an 6 one or a phar maceutical ly acceptable salt or

Wit t%ﬂe&}f cor?tilnatlon with chan Iock rs the te m _“epilepsy” is
. R 5R or ophen -7-

inte qtt] | oiud? % S%sqr 53 d s;gs e v r| us types of the
Epilmwarrwc@euzurealm%t@oe@@emtwl@mlare @pntgmpwé@cé asheareof the present
inveAtith: partlal onset seizures (replacing temporal lobe epilepsy, neocortical epilepsy and

Ras&r‘ﬁ@en@‘ ger’{eHI%eé loHQét%% %)tn.geggi'urkgére Sa{%&( éas‘?e(d?lsklndrome

armaceut1 cally accepta

solvate thereof and a conpound of formula (1) or a
15pharnaceut|cally acceptab?g_salt or sol vate thereof;
such compound of formula (I) and Na Channel bl ocker
conpound being both adm nistered at a sub therapeutic
dose. I n one enbodi ment, the conbination of a conmpound
of the invention with a Na Channel bl ocker, conprises
a Na Channel blocker at subtherapeutlc dose mhich S

o o e~~~ oL 1 o s e o r
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WO 2009/ 133135PCT/ EP2009/ 055190 I i docai ne
(ALGRX- 3268) ; Safinam de (NW 1015); Ral finam de
W@ WA ; | acosam de PCT/EP2009/055190

((2R) - 2- (acet yl am no) - 3- met hoxy- N- ( phenyl et hyl ) pr opan

am de); rufinam de (RUF-331);

3, 5-di am no-6- (2, 3-di chl orophenyl )-1, 2, 4-tri azi ne, or
(tonig, pleaicnaivecipnicadtygicalcbspnetoprd ganeralzeddoniogtonia).alyseose seizure
syndrorhds 4ndljuashirompodchiGesliepdy.or opheny1) - 6- f | uor onet hyl|

pyri mdine, or a 5 pharmaceutically acceptable salt or

sol vate thereof; (2R 5R)-2-(4-{[(2-
Confoinatipo oh eery punets of theoyepioarwith) a Nazch@naelddesikeo nay 4]seope useful
in tfNtréat@itdt aBb/or RBAINIBE eiftdisabiéry PEReRé adndrorsgrelerdble with anti-
conxﬁgﬁy stg %Ezr ?ﬁg&f elﬁ)(l)ler)%s he |ncI él%t% ]trg)lém % epl|f sy/ obsessive
com F'H?I dlioryl $i Irs R @]sﬁ g]g &fre |an rh thm disorders,
insopingr facaaclepsi)l ficsaleeptiesd deslal Towetten Isyadremieh eatexhs, muscular
rlgldﬂﬁgpastlmty) and temporomandibular joint dysfunction.

4-{[ (2-fl uorophenyl) net hyl ] oxyl pheny1l) - L-proli

nam de or a 10pharnmaceutically acceptable salt or
Withgolthetcentele oé diie  candbina®iBy 58fH7 R)a- sBar{rel RjockdB, e term “psychotic
disoRieP(ihéliddsuor omet hyI ) phenyl ] et hyl1-7- (4-fl uoro-2- net hyl

|) S ﬁg&;ﬁﬂ]r nlé\lg gﬁ@ % th% §ut§yp§sdParan8id Pﬁ)e (295 30) Disorganised Type

ecane- I car

9% Har r@@gaém'ﬁi cTainy(Zgéégbt Updidergalatey 198l (246 80) [A8f eBesidual Type
(295860)aSsmiD|dhr@‘nfap&lD|$ardeio(§95 405 |Sthizoifiedtie Disorbed288:70) including

the éJﬂﬁy Qrﬁ?bdiéﬁ'hﬁb% M @e&@éﬁi\%*%eobetd%%nbw@ﬁﬁd'epmw f)duding the

subtfbe R anf J3PE S Crar R, L7 52308 JaPer PRGoRID Type, Somatic
Typg.odptednyves rendcéinepssiiad TP’P%dlBI”QﬁtHSMqhﬁt'C PP@OEJ@an@QB@TMShared
Psy@hoti€CeDieoels (R97.8) CRyehaepiDsdrderr Dueptoab T8en&dsr aleaiiddl aCondition

incluk L %B[?pe RY beiue; ngaémeﬁﬁpH%cg‘a‘%&at &M stance- Induced

ol Bt el b v N Aty CRLAATAL R ot

(293(6(22R;ndZPE(yab@ttqDIamdﬁbNOGDMWﬁwﬁpwf(qﬂw@H% Piret hyl ) pr opan
am de); rufinam de(RUF-331);
Withih ﬂneddoautﬁxﬂcf thre(cdOnbirtHtioR vathad enarinet blo2kets ! the a&in&ai”ancludes :

chro& algﬂ%ﬁﬁﬁ rf?abéé E CZ)@Fna %ﬁ%&%doﬁ/ltﬁq f}@&?&jhﬂrﬁmé %st?oarthrltls
rheuﬁiﬂt?'%%ﬂ’i"ﬂ tigyr 9gyt HEP%%@@H M’&P bt’&HF“éﬁ%ﬁgP'@t%rpa'” lower
bacls@hdate@kmmeipframs and strains; neuropathlc pain; sympathetically maintained

pain{ A0S, pam(af%s{)tﬁlétadfmm%ﬁ@éﬁﬂmwbm?ﬁw |&1 Qe %@ﬁhﬁﬂéd'\ﬂltﬂmlgrame
alndels%&?t@grvﬁ% A%té}oé}%ncrﬁorﬂ{:]%a )ﬁf?@a{da? %%lé%lt Euenza or

othef (gl BERIAYS.)THER HAA jf@xwﬁmeﬂ yRid: 7t %P?ﬂﬂ feyer. Qﬁ'rafagcpﬁ'qied with
funcbpral aveh atisd@deresumhaas non-ulcer dyspepsia, non-cardiac chest pain and
wntaBl%aleWéF %éﬁdjr%fﬂel yarcaRbahteasaitt afyoeirdal /lchenrehosnekerRive pain;

hea(%a] é toé)Lh % )drygm%lp r%e)z(a ne rearg/i)ﬂq_om}(algl dré)me complex regional
pampwﬂm&@ Eal tyye%dcéw%) Hg|@ug%naéh'@rpagbﬁvair@m%émé@fﬂng diabetic

neurapdthy; chemoterapeutically induced neuropathic pain; sciatica; non-specific lower

bacK %J%w53mmﬂ)pre’\l%cléﬁéls® ohfh3: P1Pirsibictl hbwepaiBt ki nitesd Iuralgia;

vioeh P ey RS faseiie i anical AR APUIEISD S 1o o
chropicgnfifinaatobixeandiiiens-a phar maceutical |y acceptabl e salt
t hereof; such compound (2R, 5S, 7R) - N8-{(1R) - 143, 5-

Wlth*i?Lﬁ{et ijgftéxﬁ’gf R{ée&{% ingaRWith R4 ¥ ddnel tidkkEdsURE Qardi FRHAY%SIon and

moo 'PQPQE%]decane 2, 8-di carboxani de and a Na
Channel bl ocker conmpound bei ng both adm nistered at a
sub therapeutic dose. 35 Thuyg, the invention also
provi des a conbi nati on of a“Conpound of the invention
with a Na channel bl ocker conpound, for use in
t herapy. Thus, the invention also provides a
conmbi nation of (2R 5S,7R)-N8-{(1R)-143, 5-
40bi s(trifluoronet hyl)phenyl]ethyll-7-(4-fluoro-2-neth
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di azaspi ro[ 4. 5] decane- 2, 8- di car boxam de or a
phar maceutically acceptable salt thereof wwth a Na
W@ b@angd13hl ocker conpound which is sel ected freea/EP09/055190
group consisting of: 3,5- - 41 - WO
2009/ 133135PCT/ EP2009/ 055190
di am no- 6- (2, 3-di chl orophenyl)-1,2,4-triazine, or a
Depgsisaionaasliniaed| figordetse realding Ygiar Beprrsssivent@isoder Manic Episode,
Mixdd( Episctiedardi lygovaadic Epis3deli [@é‘ﬂr@imﬁyﬂdbrsﬁnélhwﬁg VErindpressive

DiscPr! Bi{ﬁhﬁﬁuc (Barfle ggb g’gﬁﬁ%}r %ﬂ) Ii@t‘a‘éﬁm)@@h%nﬁi%%p%ified (311);
Bipofa? ﬁfsaméw@%?%y PRy % ioplay; 4 Risprdesy (ReppReR Meior
Deprassi@e ohpisodas aVItbhaWnacmanlpcEblsydés)a(ﬂ%r&%blCaCbﬁiymlans Disorder
(30151 VéHdeBﬁ)B%F @&dcrder Not Otherwise SpeC|f|ed (]296 .80); Other Mood Disorders

mclqu @i%?("dd%{[z[g‘% tlfolrééﬁfﬂg ﬂWal CQEE)BP@ |&¥ﬂ9§%@¥mc'h includes the

SUbtiéﬂ’i%ﬁ &’H%PPPE%F'IV? KAWpta *é‘ B’E‘IC{V BerrestiVatie Epispder With Manic
Featarass and With Mixed Features), Substance-Induced Mood Disorder (mcludmg the

subtySed) vx/@'th(wedréésaref FesnreBhamy | ars mshiuresy hh it Wixkd Fedtures) and
MooH t%%tﬁgﬁy%&ﬂe a&éélg(%ccept abl e salt or

ere as ‘a’t herapeuti c substance in
the treatnent or prophyl axis of epilepsy, depression

In cABdemBOGImM@hE Ot'hgero%pre%%ﬁ 04t ndddduReFddeT Svhith ﬁ\%‘ynbe ltheated by
admlnﬁsqrg?g%ﬂ,g&fﬁanb’g}athpﬂ8*‘ oy %%l{n%gﬁp{he n&veg?mwctﬁi{% cglann& blockers is

a biggls @ d&fonpound, for use as a therapeutic substance
in the treatnent or prophylaxis of epilepsy,
In ode pnessinentathe calinatichoasiéemin psy\ehdtfireddécsaprides s B channel

bIocg%rL%1%g% Hé(ﬂngt? ?ré)ﬁgdggﬂgﬁtrfgl\g %@RI%/”%EO ?(gerg{)y i dlgrod|'?}—:mt|nT"’I Pro-
Epabit(t r bf | Qercaset ity | gxplrbayddired hiTtilepTal (4 - Oxcae'd- rmawbokhardt™);

phe@r@%é%p%%g%ﬂh%@%@%}% Eaygteo, ™); Jdosaine (ALGRX-3268); Safinamide
(NWppttaiSira draltinamaitie v (MO H)20% bl lecasaimidet hg2 R)e2-(adetyiaraindja3-methoxy-N-

(pheaylw&y@g%é%&eﬁiggo;mff%éﬂgde %U%hjéﬁ %eo'l ggrtn%% ffér-]dltcn%rophenyl)-

1,2 dtr@lzinepelﬁa (PBardnatieatidatly aptegitabiig sélt @r dolvate dlzaraef; ROY)- 264 diamino-5-
ph pt ab salt _or, sol vate thereof

2 SRENTB N SRS EE P Bnf b gy Preal e periaiay sait or

solvgtgr i m di neherenf;a phar mgeRBR)-CakH2-Accephaiy)mettallbxydphenyl)-1,7-

2R PRI F bt nyT FoR PRI apiables 57U o'aserinereot
(2R, ER) a-(mm[ez-ﬂmromqmiyammt}mm}mmlnw 7anetapt Bbid@zssdito[H4jnonan-6-

te t
one, ( théRﬁhajm%&eL{ [CP@/_ felclggptsglﬁ eﬁ?llt ) %retsmy?ﬁeo)zwrsﬁfe n% _(§|_:z)-5-(4_{[(2_
fluordpinetyt)srietHl)]|Gxydip eengihi-prolirinidieooran - Bhavmecedically acceptable salt or
SOIV%ﬁgherecfeu“ cally acceptable salt or solvate thereof,

(5R) -5-(4-{[(2-fluorophenyl ) net hyl ] oxyl phenyl)-L-proli

nam de, or a Fhar maceutically acceptable salt thereof;
In a fysthe g@badiment. ieg agraRinalionsasarain @bove definedtqomprigens Nsychannel
blockeragaigcteakirsm dfie gpiupeqagistintepf fesstiengtoimn (Cervin™, Prodilantin™, Pro-
Epat%tﬁ'lm dgf SCet%ﬁ)é@m) hl(ﬁ(CQf’b%%Fﬁir% S(10fiepst T“’n ()”?(fgat(-aﬁh'yIe or Wockhardt™),

nti Vi nth f tr
m?s/ﬁ% ATt (o Fhe gty o) EuEent doding MOR268), safinamide
d1&&.d draifingnrige h Ve @%orlﬂ@sgn‘@ﬂe p@ﬁ?ﬁﬁ) -2-{acehtaminp)s3-methoxy-N-
(phelnylaiemyl)pg)phuamm) andirafmaeoae (RBRS3AMNM ni stering to the
sufferer a therapeutically effective amobunt of a
conbi nation of a conpound of the invention with a Na
channel bl ocker conpound. 35 The invention further
provi des a net hod of treatnggt or prophyl axi s of
epi |l epsy, depression and nood di sorders, psychotic
di sorders or pain, in mamal s includi ng humans, which
conprises adm nistering to the sufferer a
t herapeutically effective anmount of a conbination of
(2R 5S, 7R) N8 {(1R) 143 5 bls(trlfluoronethyl)phenyl]e

1 A A —
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pharmaceutically acceptable salt or sol vate thereof,
and (5R)-5-(4-{[(2-
w0 bawonsgaBenyl ) net hyl ] oxyl phenyl) - L- pr ol i nanm dePGF/ER2009/055190
pharmaceutically acceptable salt thereof. 10l n another
aspect, the invention provides the use of a
conbi nation of a conpound of the invention with a Na
In a fwithenembptligeikb the epmpinatipn 35 hareinedave defingdecoptpriges a Na channel
blocke&Hefszterlttorh tHe ¢i68p tohsistig bf:eat ment of epi | epsy,

355&5&&%%??9@d%ﬂ Nﬂp,%315§q19 Life: psychoti c disorders or

er as e I'nvention, provides the
RS0 il SHeay - IROEEriby DU )

(2R, QB}Z345[(23ﬂ@((rophériyl)metbwﬂ@wf)qohléﬁyﬂ qilezasme[47L]rqmah+ﬁzmQ;
(2R, BR;IEI(thﬂ(ph@wéﬁenWmmgwé/}éhe%yl) -7-methyl-1,7-diazaspiro[4.4]nonan-6-

di azaspiro[ 4 5] decane di car boxam de or a

of with a Na
(5R)p¥§{1ﬂ§cﬂé %D / ”&%ﬁ%@&@%ms ?I'EQ@L ected fromthe
or pﬂéﬁhﬁbe@%tﬂl%/ %bd:élﬂatﬂé salts &r-solvates thereof
di am no-6-( 2, 3-di chl orophenyl)-1,2,4-triazine, or a
pharmaceutically acceptabl e sal t or sol vate thereof;
In aiR@dditi¢had futinanembodimedi, 3ral carhbioatigmhanliydrpinGabiolv e detimest ¢onhprises a

Na Rﬂﬁbhﬁ%ldlbl&kerorwrﬁcﬂolsp@% gRAME-6-C2BldchrreeRINGINN1 D S8ldzine or a

phar alﬁ%? |caﬂ%5cqe;6?ab? ‘i’rgx lvgﬁé)thg % {[ (gl azaspiro[ 4. 4] non

Compeuipd oné" S @?‘mﬁ‘op@T @}é@mr&l&nv 13&:5@?'&& e ad| t RYyarmaceutically
acceptdblasd@tstdnersmbiajes thereof are described in EP granted Patent EP0021121B and
in US2Pafel US l4oblol2: o QH@WH%WCJWJ(Q 6YINRIEENERYD-A72, 4-triazine

azas

&ﬁ"grﬁ%%eéuf?'@aﬁ Plec e LA N Weiod Y o, pisgpred by any
metrgmjddescrlbed in EP0021121B and US 4,602,017.

(5R) - 5- (4- {[(2 f1 uorophenyl ) nmet hyl ] oxyl phenyl) - L-proli

e or,a har ticall
in af b S Saile i RO T E00 A8 hetei R SFER delingd B0 brsspaNp Shanne
bIoc[(epfevmfcéatsnB,(n) Zg\‘—dlgmln%@@3 ditborerienpirbflygrameioyl pyrimidine or a
pharthazeuiitelp acqepyabiedadlcordobatedtaesonr pai n. When used

Corﬁp'auﬁtlj"er @336*2 &%W @5'(%@% Ior I’?&gg%uﬂfé)r&ﬁethg (g pyr|m|d|ne and
€

ngl r
A= t G Rk fn PCT publication

Phatgi S oA g etRiae Galt: 580 SRS, o SR A
No. cmogw%% pSblished0d3mplsseh | 1987 c amipeund eBéi-8d-diaing-5-(2,3-
dichRtcmdayifcpueeatbtiespyritiigingr 6@ Nphdrimaeaiticany fdscéhable salts and

solvBbQVIEES: Fy NS RGH | A, MEARRTLLHO W 7RONBY I Ses

YOI nat1’on ot a co € rTnventron wth a Na
channel bl ocker conpound and a pharnaceutically

In ameddipers fusthenembedimeds the perabinaiceas kerkincapiope sletinagncanfiprises a

n . :
Na Ml}‘%{‘g'bp'%%é{ ar{%ﬁlmégngg':%)@ 4 - {f@-fﬂo@db@%ﬁﬂ%ﬁ%ﬁ@% Lgﬁﬁ)—L -prolinamide
oraphelmag:eetlcallssamwéaulg/satj@rmoyata‘fbere@f al, par enter al or

| ad e : form
CorfBhL, 20T (R SNy BROIR BIRRAE ™ an
phanpmaedetiaally @p@amaatée saltpaed gekyatensetb@negf Rreudessrieed GwlEiT spublication

No-  IEEORP R8BSR, RFUHAORR RLr NGy Bonenyi-L

prollg@neileaorlp;namaﬁegmaéld accmm@eemmwm tepat ofdysE:19@pared by
anyﬁﬁ§”§§ WL GRRSHL &S §h3§r @l administration nay be in
Uni'tdose. orm and nmy contain conventiona
exci pi ents, such as binding agents, fillers,
ta Iettln | ubri cants, disintegrants and accept abl e
In agagdifionp! HHkSE §mbfr"i"f€‘et"56|%9‘§“h‘ﬁg %%%[F'@oabgé%éﬁ‘gﬁ qneprises a
Na @Gharret dloskse! whichoen2RibR)e- @ﬂa{l[(zrflmar%e&sdﬁmeia\yl]opy}abemw)g methyl-
1,7-§8Adsplrb[@ W] fbrdh aPSH ér @Fﬁarmyelh@anwadcastabrérgmqfr soll/&e thereof.
exanpl e, aqueous or oily sugpension, solutions,
emul sions, syrups or elixirs, or may be in the form of
a dry product for reconstitution with water or other
suitabl e vehicle before use. Such liquid preparations
may
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10 contain conventional additives such as suspendi ng
agents, enul sifying agents, non-aqueous vehicles
W@ MdvoasB1amy i ncl ude edible oils), preservati veRCT/EPZINI/055190
i f desired, conventional flavourings or colorants. For
parenteral admnistration, fluid unit dosage forns are
prepared utilising a co ound of 15 the invention or a
Compesndraceut i cal | y(23%6%b22rg{[é2-&tmr@pftemlbre@mylénw}rélegywinn@hyl-1,7-
diazy¥§iofd. 4inordre6-onsapAY PHarntkpendilp gcauptdbie sahingl e thereof are

desctBRGEH r@&*ro'bu r’ft:%ﬂon CRB. b o PR 5MF PIY uR& (2RARL2- (412
f'uorgbﬁ%ﬁb e oAb ey B a1 G zEe Bl BRORHHCIRE o1 and

pharma@euﬂlqaﬂxe@cmahi@ stit$ hndhgoivates thereai maplbe preparedrby any method
desc@itRoiH W d788204009. Advant ageousl y, adjuvants such as

a |l ocal anaesthetic, preservatives and buffering

agents 20 are dissolved in the vehicle. To enhance the
In ose ®bibodiment.tthe cooprasion iocba eampoued fof dizeemverfittoar withl @ Nagchannel
blocké! @orhP@sesi @ NaaDKhrinBEbWBke TwHiSHRVRIedisW #bmVAE lglr'é'[lp conS|st|ng of:

fospﬁﬁﬁe}ﬁaﬁ %C?el Weﬂﬁddﬂ&ﬁ i ePFJ Eﬁgﬁu%qm S ggr%glrjw ao écl?rt()jazeplne

oun o

(Trilgpial; hé))gétﬁl CPEW%E‘%’Q@ bfphﬁ'@ft?l'@ 6‘?@%’6?%‘9&’:{‘6 fﬁﬁﬁbatro' Equetro
lidocstrer |(Ah.GI§1<+3r268);a$Iafmanhxd}3 ANB6md15)s Radfinbynida |(NW&1028); lacosamide

((2R7bqa HROL3GAEh B - ﬂt(smédylns&ﬂ myo@ah@ﬁﬁd&)e fuBin&hid¥! @REOF-331);

3.5 Gy e%vgn%ro 82132 4:fhefinéo3t & Hhafipaceutically poggpigple salt or
solvatg {heeeqlddyl-)idd-diraninerhrdSidishieropheny B yoremethyinpyignigine, or a
pharthagutidally i oracoéptble coggiioundr Csopatei t i tresecsui t(a:terR) 2-(4-{[(2-

fluorbBherfyl)AHa hedg 1N §|taE§stdlr9[1 4]%%@0% ntgrent Sphagrﬁ Seutically

ﬁh%
acod Sty el asolale TP ee 2 ST e SRRl et e iogyipneny) 7

methyfi-1t/hdiazaspiroléd-iranenitapne, dupe rrdprgacshticdly anseplebleosalt or solvate
ther@sfm nasd r ai{5RY6-(4HIR-tlessphehylimehguxppusalyHiseeblinamidee  or  a
pha a%@ﬂt@%ﬂ &fcebt%ﬁleafsgﬁe&e'%lvgf%e%egé&or%r ﬁﬁi‘;sl? Wgy{(ﬁ@ 13,5

Dis (O ORP HHIP YN (1 PP R Y BhARY) ot of

18actors
diazgkpiveldeldecanes?, Grdlivartmixagideder 3 phamtsceutinally aderpsablensglt loe solvate
therébf05 to 1000 ng, nore suitably 351.0 to 200 ngy, and

such unit doses may be adm ni stered nore than once a

for exanple two _or three a da Such therapy %
Theé’i&%’@ fyp Pxo &y 2 §frthge 8RREG 2 H‘B%P'Hét'o rISfPé’n"i‘ gpmpound of
the ingarttien tagethmniwity a fotteentbeiopt W amedt @@mtses illustrate
the preparation of conpounds of the invention. WD

The%grgg n%ﬁgrgs?r%i? %/d L_I'g %88\% 8?? %grgven nﬁl? SF %F&%ﬁ%ldrfgls ustehiﬁtthe form of a

phargaseiigt | Gamulation piagdl |1Usr ab@rm@&euf\q@.' reUH60s dgemprising 3
combipatdry aodeftsdi aticvaciegethet wéthski pHaemiacdgicalt acddpéable carrier or
excu&éﬁ‘trédrﬁkﬂlsgaé flrinal agﬁéét %@Ehe‘”ﬂ@@ﬁt%r I The lﬁawﬁjuﬁﬁ&%ponents of such

d,.t
comBlnBRafs5ay S sl bl St i Bope MR EURY ¥ Sebarate or
compiped pharmagestisriony@tiotonpounds are named usi ng
ACD/ Nane PRO 6. 02 chem cal nam ng software (Advanced

Whe%%rﬁ (SL)ﬁdQﬁ\fﬁé ﬂ%‘?ﬁfﬂ)ﬁ id U§ed in R dtion mh%réé%onméﬁéutlc agent

OPr ot [ eson nce

aoGEPGATEL S5 GRECCTTHBE MeVAP SERC 1thEeF ERPRUSY Tyt from that
wher g caoROU i508edvRlene.o AppiepeatBdores willthst ieagirappagciaied by those
skillddHn tedrt400 MHz. Chemical shifts are reported in ppm

(6) using the reS| dual solvent line as |nternal
Thuéltlﬁgqgjrg{g S la"@b | B %ln fgﬁgqu%o%ggw%gp?éqe |rpﬁent|on with a Na
chamngl blopheasts prbVldbd cydwrelfrhléleamr@péctmerraIamraesubébemd@tdlcaiose

a tenperature ranging from_%g to 90C. When nore 15t han

one confornmer or isonmer was detected the chem cal

shifts for the nost abundant one are reported. Tot al

ion current (TIC and DAD UV chronat ographic traces

together with M5 and W/
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spectra associated with the peaks were taken on a
UPLC/ M5 Acqui tyTM syst em equi pped 20 with 2996 PDA
W@l2G0ea83385 and coupl ed to a Waters M cromass ZAGA/RR2I89/055190
spectronmeter operating in positive or negative
el ectrospray ionisation node [LCMS - ES (+ or -):
anal yses perfornmed using an AcquityTM UPLC BEH C18
colum (50 x 2.1 mm 1.7 pmparticle size). Mbile
. - ] 0 - 0
Aty ool GRS g 5 <R g o
significentghinical bengidfes the patient yhepaAmMEues 18I ast i ng f or
0.389 min, t =1.45 mn 3%B, stop time 1.5 mn.
In o eoMprdinent,40e combingtion af @ compoandrof thieninveviion with@geNa Channel
bIocEt?t é%'%f)r(l)s?]eg?aaﬁgg.@n%r %I§§<e$m%t %g%a%%%g@gps%ggﬁsich is selectfzdT :Irom
the raseuo desingiging sofi fasrReng@inoy(Cetgbyc ™, i Rrodientianal Yre-Epanutin™  or
nact eg | ) 00 OF (Fk BCr | ®0 u C -
e a1 ey (B AR o B Sk P qPhenioin
carbgmazeping)i( Cenhatral] Boueler i os lidasetneub @R*1826%); aafinamided (NW-1015);
( 100AN/E .0m) ( nobi phase; 3. -N-
Ralﬁﬁ%g]t(oe@r + omdé’&%%g’:k] _tol&g%(%/?j agetoni¢(?i?%?i&8{|%@&ﬁr%ﬂethoxyN
(phengin@thhprapapgmide) nfufimemided dREELISI N webvdip@ingttr(23-dichligrophenyl)-
T o o co CLPLG
12 08050 by e ol e L3 Lot S i
(2,3ginhpoentesyl)-85lupramesthyl i pifindding MagsPRaseereicalspcegptadle salt or
n on a Agilept MSD 1 19S 4. 08! ' 1.7-
M ES (1) MRS (0 1 on ony Pan e Ao PR meARRER bty )-1.7
diazagniget.-41noTRNtG00e.aRl.2 IPhBIRAGNHtIclY vespeptagt eplt +orosalvgte thereof;

B G S
one,( thea uBlREIaGPUticRlls areepigblsl 68l ors salaiendheraeiedansy (SWBS-(4-{[(2-
LI} @ : | (0]
ﬂuorgg%%r@m%g@]giry}%hn&gﬁ Li\\&g‘fiblmggﬁagu fna D&rqlatlr@gc%g@gw Beptable salt or
solvaigdigreefranep cemppyrdioithe MVEIMIAD. i nst rument Agi | ent 1100
Series, operating in positive or negative el ectrospray

i i ti ) d i bot h i di - 45 - VO ,
in abgBeT PrsPYRet EoosuBhosteos! BaSt TP AP LB Byrtioy opth a Na
Chahrii islockegr astheies L&/ NS Chalbel( Blooker- Whickanigl seteseted from the group
condigiintS b iosSastia " Eeiday Praglatip™ BeEpRhiBs: for acSrencu™

oxcdobiebineGr @dieptd™( sCaruda™d sret\Wokhardt20; mpimer§26ir(;B)carbamazepine

carbrih S, “To b re) e T Sirpafice ety Bl Ratinamice

(NWC)29in latoarmide . {(2R)-H(asgtylarhiaor3-methdxy N pHahglehi ety )propanamide);

b o IRDESH g 6P SRS P RA B b2 Gt o 2

pharthakentidally st @qzepiabie 4.saltm or  Golvaten Thereof;t . R(-FR@vdiaratne-5-(2,3-
oo B eSS e b R SR i gt o e
thergaf) (2R SRpa)(4-{\RHlubreppdraaietryl]oxyBptevyBd., 7-tilbddkpiid[ 414 nonan-6-one,

or - &5) PheusBueel) 405o0 BN n o0, FOH8 leredom(GhSRy2--112

fluoroPerty)met i1 (B} phiemyB-76mathil-1 ,a&jiaizé_gpifd[)ct.418hom}m6-cfggi3m 952?_’0 a
B) t % (B .1 , St 5 .

pharrsepaly o abeplie 1Sl i iROVRl s AL e gPRFS-(4-2-

fluoropherlQtheii00xapheny YN - steliremiidl@nor angesrma2utidaly avedptdtee salt or

sage of this nethodo i s.indicated by "LC M
sondf3 e e g A SPEPON AT BRI ohaub TeraPRHISHSRy ¢ i
characterization of the described conpounds) 15 For
reactions involving mcrowave irradiation, a Personal
Chem stry EnrysTM Qptim zer gyas used. 20Fl ash silica
gel chromat ography was carriéd out on silica gel
230-400 nesh (supplied by Merck AG Darnstadt, Gernany)
or over Varian Mega Be-Si pre-packed cartridges or
over pre-packed Biotage silica cartridges or over
pre- packed Redi Sep silica cartridges. SPE- SCX
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SPE-Si cartridges are silica solid phase extraction

col umms supplied by Varian. 35D astereoisoner 1 or
wOR@S331edi sonmer 2 neans a compound of the i nVRGI/ER20DO55190

an internedi ate thereof as a single diastereoi soner

whose absolute configuration at one stereocentre was

rmne and this. stereocentr "y
in a §ftver SBBAAGE ¢Rhrwniod o ngominrad phibe TR & affa channe
blockB&Ceémpishisi a:ielal]:hdrmet blooker | wridhe &rémmﬁécﬁfrayﬁyiélgbdmxmisting of:
fospﬁ?wi(aog Sg'lyg(i'fa @é%mg ?czl) %ﬁﬁgﬁ”a&%‘%gw& oxcarbazepine
(TrilEYTAON, cvkrotedirei M\ﬂn&hardtm) phenytoin; carbamazepine (Carbatrol, Equetro TM)

g N R B N L R

((2R¢Bl(acet¢ammmmﬂﬁbxﬁ R ( pimeiyingkstoy )ptlepamanide) dr @fieamide  (RUF-331);

3,5-PBRE SR B b B R LR e e Sresrtetif seit or

solvatgl trafreofNa52X)8 3athingrbi(DBatcHidrapieenipaGludberdettph pyrimidine, or a

ohar Al OANAL € Joceptable  salt  or  solvate  thereof:  (2R.5R)-2-(4-{[(2-

fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]Jnonan-6-one, or a pharmaceutically
acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-
methyl-1,7-diazaspiro[4.4]nonan-6-one, or a pharmaceutically acceptable salt or solvate
thereof, and (5R)-5-(4-{[(2-fluorophenyl)methyl]loxy}phenyl)-L-prolinamide  or a
pharmaceutically acceptable salt or solvate thereof; and a compound of formula (1) or a
pharmaceutically acceptable salt or solvate thereof; such compound of formula (I) and Na

Channel blocker compound being both administered at a sub therapeutic dose.

In one embodiment, the combination of a compound of the invention with a Na Channel
blocker, comprises a Na Channel blocker, at subtherapeutic dose, which is selected from
the group consisting of: fosphenytoin (Cerebyx™, Prodilantin™, Pro-Epanutin™ or
Cereneu™); oxcarbazepine (Trileptal™, Oxrate™ or Wockhardt™); phenytoin;
carbamazepine (Carbatrol, Equetro ™); lidocaine (ALGRX-3268); Safinamide (NW-1015);
Ralfinamide (NW-1029); lacosamide ((2R)-2-(acetylamino)-3-methoxy-N-
(phenylmethyl)propanamide); rufinamide (RUF-331); 3,5-diamino-6-(2,3-dichlorophenyl)-
1,2,4-triazine, or a pharmaceutically acceptable salt or solvate thereof; R(-)-2,4-diamino-5-
(2,3-dichlorophenyl)-6-fluoromethyl pyrimidine, or a pharmaceutically acceptable salt or
solvate thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-1,7-
diazaspiro[4.4]nonan-6-one, or a pharmaceutically acceptable salt or solvate thereof;
(2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]Jnonan-6-
one, or a pharmaceutically acceptable salt or solvate thereof, and (5R)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-L-prolinamide, or a pharmaceutically acceptable salt or
solvate thereof; and (2R,5S,7R)-N°-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-
2-methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide or a
pharmaceutically acceptable salt or solvate thereof.

In another embodiment, the combination of a compound of the invention with a Na Channel
blocker, comprises a Na Channel blocker which is selected from the group consisting of:
fosphenytoin (Cerebyx™, Prodilantin™, Pro-Epanutin™ or Cereneu™); oxcarbazepine
(Trileptal™, Oxrate™ or Wockhardt™); phenytoin; carbamazepine (Carbatrol, Equetro ™);

- 40 -
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Na2HPO4ASodi um phosphat e di basi ¢ NHACI Ammoni um chl ori de

Pd/ CPal | adi um on carbon Si Silica TEATri et hyl am ne
WA kmYasnahydr of uran TFATri fluoroacetic acid  PCT/EP2009/055190

DMSCDI net hyl sul f oxi de NH3Amoni a m nm nut e hr hour

rt Room tenperature pressure RERetention tine axaxial
~egequatorial BOC- Anhydride Di-tert-butyl dicarbonate .
lidoagyrey (hghRX =268 T HPafmamidsy dNW-10 Hn: Ratineride |(NMC&@2R)e lacosamide
((2RE-BI} 6D eI Brrhétaok)ANDbisdHy R sthf oheiMmamide); rufinamide (RUF-331);
3,5-@?@4&0%-@,%%9!0?&&'eﬂ%?-1 é‘,@ﬂri‘é?iq&%? a %%rr%geg%ﬁlgltyéceptable salt or
solvate thereof; R(-)-2,4-diamino-5-(2,3-dichlorophenyl)-6-fluoromethyl pyrimidine, or a
pharmaceutically acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]Jnonan-6-one, or a pharmaceutically
acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-
methyl-1,7-diazaspiro[4.4]nonan-6-one, or a pharmaceutically acceptable salt or solvate
thereof, and (5R)-5-(4-{[(2-fluorophenyl)methyl]loxy}phenyl)-L-prolinamide  or a
pharmaceutically acceptable salt or solvate thereof; and (2R,5S,7R)-N*-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N°-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide or a pharmaceutically acceptable salt or solvate
thereof, at a sub therapeutic dose.

In a further embodiment, the combination of a compound of the invention with a Na
Channel blocker, comprises a Na Channel blocker which is selected from the group
consisting of: fosphenytoin (Cerebyx™, Prodilantin™, Pro-Epanutin™ or Cereneu™);
oxcarbazepine (Trileptal™, Oxrate™ or Wockhardt™); phenytoin; carbamazepine
(Carbatrol, Equetro ™); lidocaine (ALGRX-3268); Safinamide (NW-1015); Ralfinamide
(NW-1029); lacosamide ((2R)-2-(acetylamino)-3-methoxy-N-(phenylmethyl)propanamide);
rufinamide (RUF-331); 3,5-diamino-6-(2,3-dichlorophenyl)-1,2, 4-triazine, or a
pharmaceutically acceptable salt or solvate thereof; R(-)-2,4-diamino-5-(2,3-
dichlorophenyl)-6-fluoromethyl pyrimidine, or a pharmaceutically acceptable salt or solvate
thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]nonan-6-one,
or a pharmaceutically acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-diazaspiro[4.4]nonan-6-one, or a
pharmaceutically  acceptable salt or solvate thereof, and (5R)-5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-L-prolinamide or a pharmaceutically acceptable salt or
solvate thereof; and (2R,5S,7R)-N®-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-
2-methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide or a
pharmaceutically acceptable salt thereof; such compound (2R,5S,7R)-N*-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N°-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide and a Na Channel blocker compound being both
administered at a sub therapeutic dose.

Thus, the invention also provides a combination of a compound of the invention with a Na
channel blocker compound, for use in therapy.

Thus, the invention also provides a combination of (2R,5S,7R)-N°-{(1R)-1-[3,5-

bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N°-methyl-1,8-

diazaspiro[4.5]decane-2,8-dicarboxamide or a pharmaceutically acceptable salt thereof

with a Na channel blocker compound which is selected from the group consisting of: 3,5-
41 -
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HCl Hydr ochl ori c acid H2Hydrogen WO
2009/ 133135PCT/ EP2009/ 055190 Li Cl Li t hi um chl ori de
w@pgonguBar di croi sm HPLCHi gh Per f or mance Li quPQI/EP2009/055190
Chr omat ogr aphy UPLCU tra Performance Liquid
Chr omat ogr aphy DADDi ode Array Detector Internediate 1
(2R -N4(1R)-1-[3,5-bis(trifluoronethvi)phenvilethvil-4
diamig¢-642,8=dichlorophenyl)-1,2,4-triazine, or a pharmaceutically acceptable salt or

solvéibnﬁidi’e’dfetRI}OFBiMfainﬂNé-Bi(ZBFdﬁém(ﬂro()hf’erfyl)@ﬂ@r&n@fﬁylhﬁkf@hﬁfm, or a

pha BE%%} ?Jc ﬁ@b gri d%é"PC%POX%BTvQ% BeRF  (2R,5R)-2-(4-{[(2-
f'uor?Bfé“)é'H w 4Ry asPAsl st R-PRS u Y o Rt TpFPUtically
accepitgllg esalty er s@lv@tla ftlheueofo (2R,5R)-2-(4-{[(2-fluorophenyl)methyl]loxy}phenyl)-7-
methiit iwdjua ARPIANM-AhdiRhBLbnedt- @ phafhfRiuticHIp efREPRKRNESE or solvate

ther{ §67%¢§_§f‘ %%{[Q?&r%ﬁgn |&rﬂ§fﬂgl&>§gﬂ@H%L olftbhed deor 4

pharchpg y a(stp%pta q_faéowg@ y@}g rsp él"?@sﬁﬂ 3 th qqa%ﬁdltleéubstance in
the (réatbieng, 0r9 pERhYIEKE | ofAkplifdpsy) depréssitre anelaotdodndigbndecs; epsycothic
disorderd\@spdieated to 100 C. It was stirred at this

tenperature for 3 hrs, then it was diluted with DCM

and brine $2 nm.) was added A white precipitate was
In ong ermbadigiedt.ithe iygntian previdas gfqombinadiop f @ ¢amrpuss ofitheptrvention
with\eaNa dhaeet! pNaRS@bmmmiudd efoapses as edhémapduticnabstanddé the treatment

or p&ng§xi%§e&IEEéyf li8Brel¥ioR bhd f 08 RidordeHg) %s&gfﬁﬂ% didoF IR ér Sain.

exane/ Et 0Ac) to give the title conpoun

(2.2 g, 3 62 mol , 45%y|eld) as a ?/ellowlg
In aﬂmmwmgdr ithe énentinm efovides & ca@bination of (2 53,7R)-N8-{(1R)-1-[3,5-

bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N°-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide or a pharmaceutically acceptable salt thereof
with a Na channel blocker compound, which is selected from the group consisting of: 3,5-
diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine, or a pharmaceutically acceptable salt or
solvate thereof; R(-)-2,4-diamino-5-(2,3-dichlorophenyl)-6-fluoromethyl pyrimidine, or a
pharmaceutically acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-1,7-diazaspiro[4.4]Jnonan-6-one, or a pharmaceutically
acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methylloxy}phenyl)-7-
methyl-1,7-diazaspiro[4.4]nonan-6-one, or a pharmaceutically acceptable salt or solvate
thereof, and  (5R)-5-(4-{[(2-fluorophenyl)methylloxy}phenyl)-L-prolinamide, or a
pharmaceutically acceptable salt thereof; for use as a therapeutic substance in the
treatment or prophylaxis of epilepsy, depression and mood disorders, psycothic disorders
or pain.

The invention further provides a method of treatment or prophylaxis of epilepsy, depression
and mood disorders, psychotic disorders or pain, in mammals including humans, which
comprises administering to the sufferer a therapeutically effective amount of a combination
of a compound of the invention with a Na channel blocker compound.

The invention further provides a method of treatment or prophylaxis of epilepsy, depression
and mood disorders, psychotic disorders or pain, in mammals including humans, which
comprises administering to the sufferer a therapeutically effective amount of a combination
of (2R,5S,7R)-N°~{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-methylphenyl)-
Ne-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

or a pharmaceutically acceptable salt thereof with a Na channel blocker compound, which

is selected from the group consisting of: 3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine,

-42 -
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15 fractions containing the desired conpound by flash

chr omat ogr aphy on Conpani on Conbi Fl ash (from 1:0 to
wW@209/0y33BHhexane/ Et 0Ac) gave further title conpGUEE2009/055190

(848 ng, 1.40 nmmol, 17.6%yield). 1H NVR (500 MHz,

DMSO-d6) 6 ppm 7.68 - 8.07 (m 3 H) 6.70 - 7.43 (m 3

or ?nf)he?rn]%ce%tlc_ﬁgy ( eg@%_r? a%o'%rsiglg%tgmt erggp é\( 42 4 |am|no -5-(2,3-

dichlbrdphenylk62idofomettdyl iyrimidine or @ pmbrrﬁa‘(%utlsaﬂwwe;ﬁ@ble salt or solvate

ther L RPN ¢ TG0 g e metp e B g F TRt 4laptap-6-one.

or id - #hgripdackutically acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-

quorgb%ﬁé{ewg%iq (j)-:?l-l %tWXIn‘B%-)d|azgsp|ro[¢lgfnonan OthVI phenv a

pharhrgeiepigrallgi nempmream Qtﬂ( 2)or 25%onMate  thereof, and  (5R)-5-(4-{[(2-
quor%ph%yﬁ%r@%yﬁéxy%heny % pro r%aS |(tje€| E)rI uao ' Brrlre%trng\(/:legjtezaﬁynvéccepg%le salt

thergbfret hvi et hypsul fi nvi | am no} - 2- (4-f 1 uor o- 2- et hvi phenv
1)-N-nmet | wl-4- (2-propen-1-vl)- 1-piperidinecarboxam de
(3) WO 2009/ 133135PCT/ EP2009/ 055190

In adctASUSPROS it PiveRfdn- oYt dR)heldsy, & Hicembinafidruor ameimpylind of the

inventi r] Néy(ﬂwjal r4rel{b¥c§ci<ell omnﬁ)oundl ufacture ofam?]d r’P]ent for use
in thﬁiseafm%pﬁ?weg%ldﬁeﬁvsa ¥ Ft%;% %eu?rﬁ?%*a%d#sg? 74 or pain.

50 ng, 0.082 mmol ) and Zi nc powder (16 14 ny, O0.247

In aﬁelfmér, asPeét! thelihvdntiod pldvides kh® usd- bf Yasmardesh a§(22?§35$,3t7R)-N8-{(1R)-

vl . - Q. e
-3 Bt ety plledlfendlr- Qureidle PRyl it 8
diazggpinei4sSlderante?. SiFalRpARIdRe PE S Bbadassbliqale qassrippiengplt thereof
withrei Né ghannehdloickert compedindyvehiclCe salegted framdthe lgeoupneonsisting of: 3,5-
dlanﬂﬁ@ﬁf@ 3VidHRord Atiedl4-tridheadbre QU ph iz eutidfly xdcep@bRd salt or
solv lrz%oqg‘fR % n(g QZZ %od?é‘F{k’tﬁ}qu%&%”ﬂucoré’rﬂ&ﬁ@h 8%&1% d1e or a

vapor a

pha%ebwlllyl ecia%?ptﬁll)'ﬁsh saic hr 8frat é@h’aﬁhy #eragil i c LRwRh2-(4-1(2-
fluorSptierlyBmetre ey} shesityBh {-8iepampiro[3. 4]ooriini6-one, or a pharmaceutically
accéaléﬂléhs%ﬁaeﬁ/s%w%c thé’réM S(QR%‘{)IZ dg(‘?)ﬂubﬁbp%?«(ﬁ)nﬁ I]oxy}phenyl) -7-

i G ROARRR 008 ) ol ST SRR st g sovere
(5R)-5-(4- {[(2-f|uorophenyl)methyl]oxy}pheny prollnamlde or

thergafgq. and
phafidcéuticatly aretdpyated Byt ) thaicof,riy ltheamanofacird 4f &l rmedicanentddr use in
the t%trﬂ@ﬁﬂ}f ﬁil)‘lé}ks %Jﬁféss%n(%d%@&@&sérd&:]s)o%%ychotl(i dlsorde/rs or pain.

1- pi peri nec oxam de (17.3

yield) as a white solid. 1H NI\/R (500 15 MHz, DI\/ISOd,(EP
Whep yasieh in. tberapy, combipatipng of (ascompaygnd7ofabe mvpnggp ith @ Nejchannel
blocRer&®mpddnd hrd sy ortriujatdd H)ee BtaBdard &Eﬂgiéd(mlcéllddl}_nbp'ésﬂan Such

S
i %&%&%mfeﬁs E%ar%%géag sEnfra el 1 ) 5756 (s, 3
2.35 (s, 2.26 - 2.43 (m 2 H) 200(d 1 H)

The pr%n@ unvemtlc}@ fuItheri p(ayides a—|pharmf®e(1’@bal BoiFpoditigy which, &®@nprises a
combifiatidn bY a korbound. o the( ifverflioh)with2d (N3) chabdeRblocket Bbmpound and a
phar%ajcg?]tl W ggce&ﬁ%rhs%arh relative stereochem stry trans

con ofar 20correlation between CH(6)ax
to CH2(2) ax and NH(9) The at om nunbering shown in the
A phayhacewtivgl sbmpaesitiore of $he moleotited Whoch ey peirpresaeed foy admixture,

suitdtB) BEbAbIEAD tvhpdratuie aNYRitREsheRR! presfe SisOustdiP bdagdd for oral,
parenge'rgl or r%ctal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or
infusible solutions or suspensions or suppositories. Orally administrable compositions are
generally preferred.
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.2310 ?NH I ,3, \9 4 4 241 2 ii\l 22 F 40 F-9-F 43144
35 36:11 . ' " 341 31F IQiF/F 41 838 25(2nd

w@RkaswasBi3g | nt er redi at e 3) PCT/EP2009/055190
(2R 45)-N-{(1R)-143,5-bi s(trifluoronethyl)phenyl]ethyl
1-4-

{[(1, 1-di net hyl et hyl ) sul fi nyl ] am nol - 2- (4-f | uor o- 2- net

hyl pheny1) - N- net hyl - 4- ( 2- pr open-1-y1) -
Tablétspame capbueciar bex agmitest(alibn naxgbe Gh QAT dﬁB@*formZb%j may contain
con\%'n%r@l _ﬂégi@ &qu&%§§ﬁlg@g age%gé :ﬂ)%%( %%ttwazl Wb qggr;egrants
and @cg%g%taa We:Et agen;t ('lihe s gwagzbe c8 gg ac:f:ﬁ)rd ds well
known . rgﬁmeh@halmapelswﬂg)ractsem (m 2 H) 4.90 (s, 1

4.34 -49-
Oral liquid preparations may be in the form of, for example, aqueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of
the invention or a pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended or
dissolved in the vehicle. In preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents
are dissolved in the vehicle. To enhance the stability, the composition can be frozen after
filling into the vial and the water removed under vacuum. Parenteral suspensions are
prepared in substantially the same manner, except that the compound is suspended in the
vehicle instead of being dissolved, and sterilisation cannot be accomplished by filtration.
The compound can be sterilised by exposure to ethylene oxide before suspension in a
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.

Compositions suitable for transdermal administration include ointments, gels and patches.

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by
weight, of the active material, depending on the method of administration. The dose of the
compound used in the treatment of the aforementioned disorders will vary in the usual way
with the seriousness of the disorders, the weight of the sufferer, and other similar factors.
However, as a general guide suitable unit doses may be 0.05 to 1000 mg, more suitably
1.0 to 200 mg, and such unit doses may be administered more than once a day, for
example two or three a day. Such therapy may extend for a number of weeks or months.

Experimental
The following Intermediates and Examples illustrate the preparation of compounds of the

invention.
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WO 2009/ 133135PCT/ EP2009/ 055190 - 4.42 (m 1 H) 3.26 -
3.39(m 1 H 2.93- 3.05(m 1 H 2.70 (s, 3 H 2.59
W@ 209235 2. 30 (s, 3 H 2.00 (t, 1 H 1.77 (d,PAI/ER2009/055190
1.70 (d, 2 H 1.48 (d, 3 H 1.09 (s, 9 H. 27(R),
10(R), 6(R), 0(15) NH(9) cis: the relative
stereochem stry cis was confirnmed by dipol ar
In tfteoplfoeedﬁ!rie@ﬁhaie%l}@'énaf@ﬂ(ﬁ)caxst@r@n@mqt@)lal eieres (A 2) description is
typiching prolviRied ITTHTE & progdsd mmarely for tabsistbacd vhe gkifksd dshmusltr The starting

e RS ey IR Pt Fal s B ted i 17,

"" NH, 3,35 2236% "34 241111 TTF i1 Ti/F 2515028F41
The 3eldspwese galgllatas agsuming that products were 100% pure if not stated otherwise.

10( 2R, 4R) - NdA(1R) - 1-[ 3, 5-bi sari fl uor omet hypphenvi ] et hvi

Cordpoﬂl‘kﬂs( énelnamed using ACD/Name PRO 6 02 chemlcal namlng software (Advanced
di rretEEeé/ p?ul f nvi | am nol - oro - met hyl phenv

Cheimyi CRYE RAMERE (15 JRBEI PSS s boxani de

The starting rraterl al used in this step was prepared

usi t he_sane g re descri bed 1};%\({Jefore nd it was
Protgy Mﬁf‘%ﬁﬁ“‘i %39”@85? ?@ﬁ y??ﬁ%’&r"é?rﬁé?cqr el &N GHBN Arsruments at
300,14l 66@ or 600 MHze of DmalBruker instrument at 300 MHz and 400 MHz. Chemical
shifts are reported in ppm (d) using the residual solvent line as internal standard. Splitting
patterns are designed as s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; b, broad.
The NMR spectra were recorded at a temperature ranging from 25 to 90°C. When more
than one conformer or isomer was detected the chemical shifts for the most abundant one
are reported.

Total ion current (TIC) and DAD UV chromatographic traces together with MS and UV
spectra associated with the peaks were taken on a UPLC/MS Acquity™ system equipped
with 2996 PDA detector and coupled to a Waters Micromass ZQ™ mass spectrometer
operating in positive or negative electrospray ionisation mode [LC/MS - ES (+ or -):
analyses performed using an Acquity™ UPLC BEH C18 column (50 x 2.1 mm, 1.7 um
particle size). Mobile phase: A - water + 0.1% HCO,H / B - CH3CN + 0.06% HCO,H.
Gradient: t = 0 min 3% B, t = 0.05 min 6% B, t = 0.57 min 70% B, t = 1.06 min 99% B
lasting for 0.389 min, t = 1.45 min 3% B, stop time 1.5 min. Column T = 40 °C. Flow rate =
1.0 mL/min. Mass range: ES (+): 100-1000 amu. ES (-): 100-800 amu. UV detection range:
210-350 nm. The usage of this methodology is indicated by “UPLC” in the analytic
characterization of the described compounds.

HPLC analysis indicated by R; (HPLC): x min, was performed on an Agilent 1100 series
instrument using a Luna 3u C18(2) 100A (50x2.0mm) column (mobile phase: 100% [water
+ 0.05% TFA] to 95% [acetonitriie + 0.05% TFA] in 8min, flux = 1ml/min, detection
wavelength 220 nm. The usage of this methodology is indicated by “HPLC” in the analytic
characterization of the described compounds.

Direct infusion Mass spectra (MS) were run on a Agilent MSD 1100 Mass Spectrometer,
operating in ES (+) and ES (-) ionization mode [ES (+): Mass range: 100-1000 amu.
Infusion solvent: water + 0.1% HCO,H / CH3CN 50/50. ES (-): Mass range: 100-1000 amu.
Infusion solvent: water + 0.05% NH,OH / CH;CN 50/50] (the usage of this methodology is
indicated by “MS” in the analytic characterization of the described compounds) or on an
Agilent LC/MSD 1100 Mass Spectrometer coupled with HPLC instrument Agilent 1100
Series, operating in positive or negative electrospray ionization mode and in both acidic and
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purification. A solution of
(2R, 4R) - N-{(1R)- 143, 5-bi s(trifluoronethyl)phenyl]ethyl
WA 2009413135 1- PCT/EP2009/055190
di met hyl et hyl ) sul fi nyl ] am nol - 2- (4-f | uor o- 2- net hyl phen
y1l) - N-nmet hyl - 4- (2-propen-1-y1)-1-
pi peri di necar boxam de (I nternediate 2, 500 , 0.77
basigngidient copditipris PAaidiy augsient d6/M8 + BS (78 -limhadsesn derfargned on a
Supslubdil RBZ thPisgeoltirhe (S8ix mdmheaz:phgmvmsbu@ phesd: X - Mbter + 0.1%

HchH”/SB WC@OGFF%% j’é@é eld(i f195% fﬁgwn FQ%to 95% (B)
in 5 H’mrjr%a {or -}%gﬁmn-r % E?)L{ gz ’WﬁsStQP Itlinp gf'rBrll Column T
= ri6Flawgatecs duedon. rCﬁedldmta(lfasbmﬂthQﬂé t=0 min he%rBaritormB %t (Be to 95%
(B) iR @Wﬁmﬂ@ﬁiﬁb ifMM s frioet §33% B Fko®@Ys (E%T)ein vecei] sptime4.5 min. Column

T= ‘n? @5\%?{‘1 r?@nlﬁb' é’é&‘?é eﬂ @henyl(c_]é (t+ 1}[ aﬁal 1perffrmed ona
XTeps &ﬂ%@ﬁﬁ él{"m/ (30X 6 R | }'V'Qb' 410*\@1360% 52m By NiAHCO3 +
amnemjd opH\H(h)eftEhycmc;(\QQmadnprant 4 Oyriip- 0% (B), from 0% (B) to 50% (B)in 0.4
min, mdhﬁ?tso% G898 @Viif8.d it %stwgifoahem% frdR095% (Bpto7@% (B) in 0.1
m|n %( cﬁ&uﬂ%)T way. %PW r%ge LY 5 m /r% iq\% ?anﬁe)\é%sﬁ or -):

i TFed reacti on' X
'ﬁp% amiheUVeﬁ%t?Pt&ﬁ‘ \V@i@esta Pr3s8 omdepe aﬁﬁ‘gf’r‘?f 3\‘13 methodology is
mdumtefmmpﬂﬂ/MSaamtjlaorrbahglgraiﬂrﬂ|cded|(|drﬁs anthela?&thmﬁh}aracMzatlon of
the F2@RMBhAIRASEP2009/ 055190 was added at -78 C. The
resul ting n1xture was stirred for 16 hrs to quench
resi dual ozonide. The two reactions m xtures were
conbi ned toget her and the sol vent was evaporated to
For ekactienss invdlhiagohigetavavaSirrpdibiidn, ed PbssohblaSiemistry EmrysTM Optimizer
Was%?é@natography on silica with SP1 (Biotage) 5 system
rom1l:0 to 1 Cycl ohexane/ Et OAc; 40M Si cartri dge)
0 give the title conpound (587 ng, 0.90 nmol, 60%
Flasp|Sdlca)gea§hrarqﬂé¢gr@m{ﬁyowas carmied yiugbd siligs 9eh P3P eepsh (supplied by
Mer€kOAS| Digfistegit,tG@nfung) 6f ovieh&/atin® MuFaLBY-Si re-slckéd Edgidges or over

pre- %H F@Ataqéﬁﬁg%c%@dmxégp%%c%%§@b @ gg%r%ggg
7.09 - 7.23 (m 1 H 6.83- 6.95(m 1 H 6.65 -
SPE@QIQ GantridgesHpres i@ exchengg sofid phabh extragtion &ol@®ng gy dupplied by

Varidfl. Fhed8luentdud WifA SPE'—'BC)lQ:aarid%bS' isdméthadN followdd By 98 ammonia
soMﬁ?%@rﬁ%%a H 2.56 - 2.81 (m H 2.27 - 2.41 (m 3
. - 2.25(m 1H 1.89 -2.05(m 2 H 1.56 -
1.72 (m 1 H 1.47 (d, 3 H 1.12 - 1.29 (m 9 H).
In alkh®er B p@pations purifivaliort $2s [petfbfimed Uisibe eithesti Bidtegd manual flash

chro rla‘;lyl'{g"r I-'-las(ha—')_e &%m%ﬁt(cgﬁashlcﬁro%aﬁjd?é&@r brf |910¢ oBBLal¥ P system
Us'nﬁa?é%gy i %ﬁ“@% B Gtbmee Jashs CheiogTRlY, 5. Gpmpanion

Conyhjiftl @C%psﬂw ﬁ@l,%;@)%lupa cartridges.
pi peridinyll-24[ (1, 1-di net hyl et hyl ) (di et hypsi | ynoxyl -

SPEZSRUHAIGAL &e silifa solid phase extraction columns sugglled by Varian.
1, 8- D azabi cycl o[ 5. 4. O] undec- 7- ene 1.24

nnDI Al drich) was added dropw se to 20a suspen3|on of
DiastereeipemeicHI oF iRiestersgisemag 2 Me3ns narglompauad | @fhihealagention or an

mterh’@_‘dhayé thereof as a single dlastere0|somer whose absolute configuration at one
steré&ﬂeﬁfréfwltawb AR POSP t}ﬁlsl 60&1162,-'@%%(1643“%"’) (dimeth

ypsi oxyl acet ate ron Lett. 1981, 22,

663-666) (409 ny, 1. 31 mml) in dry Acetonitrile (20
Them_mwmdablhéstmtb@ ablweviakionsaisadai ned at 0 C for 1 h. A

solution of (2R 4R)-N-{(1R)-143, 5-

Bot%'p?r( éé uzf @i%gé}?gﬁt 32%15-4-2{5[(1, 1- di met hyl et h

ynethylphen 4-( 2- oxoethyl) 1- pi peridi necarb
oxam de (Internedlate 4, 583my, 0.898 mmol) in
Acetonitrile (5 nmL) was adde ‘dropwi se at 0C. The

m xture was stirred for 7 hours while the tenperature
was allowed to increase to 25C. Saturated aqueous
NaHCC3 and Et OAc were added to the reaction mxture
and the tmo phases ver e separated The conblned

o 1 A~ AN\ o o o I T



WD 2009/ 133135PCT/ EP2009/ 055190 3.11 (m 1 H) 2.74 -
2.87 (m 1 H 2.59- 274 (m 4H 2.28 - 2.41 (m 3
WOR009/183435 2.12 (m 1 H 1.72 - 1.94 (m 2 H) BCHEP2009/055190
1.73 (m 1 H) 1.40 - 1.54 (m 3 H 1.11 -1.29 (m 9 H
0.80 - 0,94 (m 9H 0.03-0.13 (m 6 H. UPLC K
1.19 mns, nlz=838 [ M-H + and 860 [ M+Na] .
THB| nt er medi dtedraBydraftaiy| 4-[ (2R, 4R) -1 4ill1
EtJAc 1- 1. 3, 5-hihg Gestafd uor omet hyl ) Pher wn
yl 1 (et tnaal carbonyl [ -4-{f(1,1 -di
CI-S&Phyl et hymsé%?ﬁtm% | lam no}-2-(4-fl uoro-2- nethyl
DC&Eenyl ) - 4- pICPEPMEINaR€ 11 - 2- oxobut anoate 0
DBWOToasol ut ilehbfavebiydld SRR -ang [ { ( 1R) - 143, 5-
Et20 s(trifl ugiemptdiydr) phenyl ] et hyl | (et hypami no] car bonyl
-4-{[ (1, 1, ic aci
Cdi net hyl et h|-| Séouﬁhﬂ”ﬁfﬂdam nol - 2- (4-f 1 uor o- 2- net hyl pheny
H21) - 4- pi per i"9mR8eP- 2 {[ (1, 1-
LiCdi met hyl et hythijugoehiatdey psi | yl ] oxy} - 2- but enoat e
LioH t@r medi afitfium hybdskidBmoRerilifatemol ) and Acetic acid

Hy:
. 14 m., 9 . [ ) d 00 nitrile (2 n.) was
L5 s uLﬁwh%ﬁ‘u%%&E‘gg'@g%g’%ng, 0.382 ol ,
MCRBAY i ch) amdChIREPERSAEPIBACHI xt ure was stirred at 25 C
MeOor 5 hrs. MMERE@ sat urated sol ution was added very
Nagyef ul Iy apgidhsyect ure was extracted with EtOAc
Nagg). The g@orrbl n clzl O{I ani ¢ phases were dried (Na2SO4)
s evapor a8l B'FfEss. The crude was purified by
NafiCQsh chr orrdBt BisAsPoBAtesi | i ca with SP1 (Bi ot age)
NazyRO4m ( f r Gudiun® phaspbate dyasicohexane/ Et 0Ac) to give the
NHH%F' e compuidokifd didibe 0-089 nmol, 75%yield) as a
Pd whi te fc&%@%dilﬂ NVR cf,OO MHz, DMSO-d6) 6 ppm 7.97
s, 1 H 7.88299MPAE@EHD 1) 7.08 - 7.22 (m 1 H 6.88
Si(d, 1 H 6S5M@a(t, 1 H 5.25- 538 (m 1H 5.03 (s, 1
TEA) H;L 256-5 ?lfréﬂ\y(afﬂhind gl)6 (3 723(}9:|5 i ZZ ~(2-dS63-H5°>. i23(2m
: S, : : : -
THﬁ. 12 (m 6§§ra?¥d&fu§asn’ .9 H). The sanpl e consists of
wo speci es "HYPTPRCEISHECHD (see signals of Ove at 3.71
DM§Em 3. 66 ppmpthyURIfoxide peaks Rt 0.87 and 0. 93 nins
NHWM th the expesbed mass 25m z=724 [ MrH +.
mirl Nt er medi at 83t and 8 Methyl (5R 71R)-84if(1R)-1-1.3,5
bi sari f1 uoronet hypphenyl | et hyl | ( met hypami nol
hr car bony11- 'P4- f | uor o- 2- met hyl pheny1) - 1, 8- di azaspi r of 4
rt . 51decane- Raovar eowerate( 7) 30(di astereoi soner 1) and
p Methyl (SR, Hl&Rsupdi f (1R) - 1-1. 3, 5-bi sari fl uoronet hypphen
Rt yl | et hyl | (rEtth tljo?y i
am nol car boneyel =7 (”f—fl uor o- 2- net hyl phenyl) - 1, 8-di azas
axX pj r of 4. 51dé&X@he- 2- car boxyl ate (8) (di astereoi somer 2)
eq WO 2009/ 132485t86GdY/ EP2009/ 055190 F
BOEORSRLHEd OsfidRbiN| dicdrbsfidR) - 1-{[{ (1R) - 143, 5-
c bis(trifl u%{ QTRt he}/le) phenyl ] et hyl I ( et hyl ) am no] car bony
Yi Sa-{[ (1, syclohexan
THEi met hyl et Hgyehydrpiayan ami nol - 2- (4- f | uor o- 2- et hyl pheny
Et0Ac 4- pi per iglhypytéta oxobut anoate 5 (I nternediate 6, 62
cHE8N 0. 086 mymal itwg DCM (1 nL) was added TFA (4 ni,
Dc%l'g nmol ) | rt e r%a_ctlon mxture was stirred at 25
for 6 hr PCHOREIRAE | ane (1 ni, 6.26 mmol, Aldrich)
DBUas added tle3-biezabieyaie[bdlwdecur-eneand it was stirred
Et2or 1 hr. Thethylesedri on m xture was left still
ver ni ght day. after it was poured very
Hcgar efully i zr:\&hg)}[%msat urated solution to be
Zheut ral i sedV4MRPSPCM was added. The two phases were
separated, the 10 aqueous |gyer was extracted with DCM
(3X) and the conbi ned organic phases were dried and
evaporated to dryness. The crude was purified by flash
chromat ography on silica with SP1 (Biotage) system
(from1:0 to 0:1 Cycl ohexane/ Et0Ac) to give the two
di ast er eoi soners:
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25

15(1st eluted) (Internediate 7) (diastereoisoner 1)

Met hyl (5R, 7R)-8-{[{(1R)-143, 5-
whe@otsi1sd uor onet hyl ) phenyl ] et hyl | ( met hypam nobCHER29AY/55190

| -7-(4-fluoro-2-nethyl phenyl)-1, 8-

di azaspi ro[ 4. 5] decane- 2- car boxyl ate (10.6 ng, 0.017

mol, 20%vyield) as a yell ow sh gum 1H NVR (400 MHz,
LICOVBO- d6) 6 Lpwmrchdgrideg. 09 (m 1 7.61 -7.75 (m 2 H)
CD7. 10 -7.22 dimulat didjoigm67 - 6. 95 (m 2 H 5.21 - 5.40

HP 1H 4 @nPeéor € |q '_&hrénﬁ% rﬁ"hy94 (m 1H
3 55 - 1 2.96 -
UP “12 (m 1@& eéagn%ﬁ)ﬁ U phre 9g -H)2.38 (m 3
DADI) 2. 00 -2.Diedg MrayDefector68 - 1.91 (m 2 H) 1.35- 1.67
IntefmiedidteH) (2nd el uted) (Inter rredl at e 8)
2R\ AR ALY BiRALG 4 1R) - 143, 5-

TTT {1 0T Qe ypani no] car bony|
dlmgtth_e(t_la)L@ulfmvl im -N-methyl-1-

pipegidinrecaph oxanide | decane 2 car boxyl ate (20 8 ny, 0.034
mol , 40% vyi el d) asgocplourles§ m 1H NVR (400 MHz,
DI\/ISOd6)6ppm796 >18S m, 7.65 - 7.73 (m 2
H)711-719(m1H)CH68- fm 1 H) 6.69- 6.80
(m 1H 5.27 -5.39 (m,1 T4§6Fa46(m 1 H 3.77
- 87(m1|—|)359-3(m3|—|)313-322(m1
H)294-305(m 1H)28-277(m 3H)229-

nt er nedi a

To ( ER a@)ﬂ'%{(OIR) CZBA‘ON 518 %(ig rSTbFSI('iﬁ'a\"@ﬁ@PHVi)PWH%tPVIé’?H61fIUOFO -2-
methypheh/Ij-N-rbethyl-4-oxo-1-piperidinecarboxamide (W00232867) (4 g, 7.93 mmol)

and q‘itamarwv LiRvRas éhmyidﬂxrr 3 me) (vls bhaey &2k @td‘rmémi%gen (R)-

o U O 1 R AR g o
was heatpdita 10Ri°S- &t wes SliEednrtdpigrtempanatuie fored B@nﬁ‘%r'bﬁ’éﬂ@ﬂ@ed with
DCMlasad biribe @2 ldf) was. addedo Authitenpretipitate was formed and it was filtered-off.

The (rgﬁjlﬁ'@ sHufidnl Rhs 1RO, 800 bAd WosrBERYh) BYSa! ekhddde was

ot R Y95 PR VAol 1 SYSPUERBSERENIA e il
ompoynd\2reg. B/92 Bmop-A5ppen) as g ypllaw ggm. A further purification of the crude
fractwnsebd)rdalﬁmgaﬂ*éomaﬂ‘redie compbeidreyi dash Thrddtlodgrgphyl .oA3 Companion

ﬁ) g (8. ") cisahg k%é Gave R ANIOEIREURS 345 mo

X 40rH“WQ eeh V'sfﬁﬂ%ﬂfﬁgoi’{@r%e@ﬂ O spri ?rﬁgg@n 7 (M, 3 H)6.70 -
7 434 MBS PeR®- 538 (i At Ay10 <HTF (rde? tD.431 2. 95860, o) 3.19m2.30 (m, 3

H) 1aédedsatm -3/811.0The . 22q84 btH naixtdinstof Ee ZWesnegis i rred for
16 hrs to quench residual ozonide. The m xture was

evaporated to dryness and the residue was purified by
—E“—%\&ﬁﬁ@—ﬂlﬂ—%‘"t t mat ogr aphy on sili ca Wi t h SP1 (Bi ot age)
R H - t h RBY 1

d.msm feth Firky | 2GHiH6)- Qlﬂf-flhbt'd 2 rﬁaﬁvwaﬁvm”‘%ﬂn N%I 40(25&open 1-yl)-
0 2asayellovvlsh sol 1 d.

1-pipgtldingcacho m9.70 - 9.82 (m 1H5792-806
and(mpp 1 H) 7.62 - 7.76 (m 2 H 7.11 - 7.23 (m 1 H)
(2R,8SBE-{(R)M[3 SrbisltriflucBoathybpBanyltathyl} U@ 1t 7- 5. 38 (m

diméthidetdyIRifinyhiafrinb Lle):roZ25|9eth I ih%n&lZ}_N %etﬁ¥|&-§§f%- r%gen-1-yl)-
ﬁ iperidin m“a 9 H). UPLC: R 0.91 mins, ml 22652
[MtH and 674 [MtNa]. Internedi ate 10
Met hy14- 112R, 4S1- 1-{[{(1R)-143,5-bi s(trifluoronethvi)p
henvi | et hvi | (et hvnami no
carbonv11-4-{f (1, 1-di met hvi et hvGsul finvil am no}-2-(4-f
| uor o- 2- et hvi phenvl) - 4-
20pi peridinvl1l-2-{[ (1, 1-di met hyl et hyl) (di met hypsilvilo
xyl - 2-butenoate \0 Si-0it 48._.
1, 8- Di azabi cycl o[ 5. 4. 0] undec-7-ene (0.12 nL, 0.80
nnol Al drich) was added dropw se to a suspensi on of
Li t hi um chl ori de (35.9 ng, 0.847 mmol, Aldrich) and
Met hyl
[bls(nethyloxy)phosphoryl]{[(l 1-di met hyl et hyl ) (di meth

e
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25Lett. 1981, 22, 663-666) (265 ng, 0.847 mmol) in dry
Acetonitrile (16 nL) and the m xture was nmi ntai ned at
wWO®bEs313H. A solution of (2R 4S)-N-{(1R)- 143, BCT/EP2009/055190
bi s(trifluoronethyl)phenyl]ethyll-4-{[(1, 1-dinethyleth
yl')sul finyl]am nol -2-(4-fl uoro-2-
met hyl pheny1)- N- met hyI 4- (2- oxoet hyl ) - 15 pi peri d| necarb
oxam de ¢ nt ermedi atef9, 378 , 0058 ) in
Acet 8rfkisy | Fuied added Wiy at 0C. T eF
m xthyee'paststy 7 - 54HC L
2009/ 1331335 9665190 hours whiteN
t enper at spal fowedFt 6 i ncreas %o 5(@1:'
aqueous and OAc were added® e reattion
m xture and two phases were separ . The
conbi ned organi c phases were dried (Na2504) and

evaporat ed.to dryn urif

0 ol bRy T PR NS SR By By el -1
dlmE(tlﬁyI@ihvllsUUlnNHJWOI 25(4¢yu©rcaﬁ—m@mém®mmmeﬁlyb1 “piperifdipecarboxamide
(IntekintdigteCraROMEAO. Oaﬁﬁwﬁr@ afld 2icrptdlder Bf5%44/imgl d4@asnmol, Aldrich) in

THF 5‘7%& @adé (§%Iy%8u%§®% ggnLGO g*?“ﬂdn&s,o;@%h)land the
reacg q;gm(tyre \ﬂ{aq_')s i dagt s tempgyatey dSrm anfj yere added
and (thy rebuldng misdirg das II|tH)’[e(B ova_r Cdlite® adyl the 7@0 (pj;ases wpre separated.
The %q@ébus phade (WA edtradte 2w E(GAC BX)and - t%cdﬁbln%gb%aﬂlcgases were

drle% %% B sg) H)an& %&apo#at&? t%mdr eL:% Qh§4 rudg rified Hi)y flash

Chromt@qsaqw an giligawith §|P d &Elﬂt%e& S&ﬂémz(friogb?rﬁ e 0 %@éc'f"?ﬁ%(a”e/ EtOAc;
25Ms3i gadtidge) to v tvet diBergbt prodyictsUPLC. 2 cl ose peaks Rt

(1 %I@l@d?n@ntgrng&lﬁb n@) EdFZiﬂﬁﬁﬁ {(H-[3, 4-pis @FiRA R ByIFohenylethy-4-
(1, Motk SHETHTRA B PLERI e e

1- plﬂ%@ﬁ\el%rﬁ@ﬁm'da[(ﬁ?’ TOGHiOHRABHPMSL s Yield) ﬁw]vmwerﬁ@ d.oLH NMR (500
MHZ, IDMS®-dB) BpbinyT. Bﬁesn\lllj)l) 767 b6, 22H) Ti0BVi7. 1R2maxDHNBBBAdE .1 H) 6.73
(t, 1'ﬁ Eams ol B | rﬁnpﬁ?:até?y'f)"éd 14ﬁ7§ 1 33 L 5{dolR), 24434.92 (s, 1 H) 4.48 (d, 1

H) 3 63@;@“ 8%&”‘? YJ dphenyl] 4 'éﬂf&%' )zaﬂ{‘ 158584 1 1

1.8520 a1t t1WI (o Ayis Lt i(ehyd Harti 3o 1-29 (g 1l Hiot-d4 2-1a24 (1g) pie- 27(R),
10(R)Y8(R) Ac Qi5p BH(S)i trayis] tha-rélafivie étereochemlstnt/J trans was confirmed by dipolar
Y t Nsi n
corr IF B¥Kk/\%|{9gtdél-)|£ & (.Jﬂ-Y = éﬁ’d@?@% ?; éﬁ)a ﬁlﬂ{l@erlng sho%ivn in the
follo 6‘9 @C‘HLG B drfﬂ'b"lh? FPoag &f eorreiat ”é"" h?rL %é@ta on
added Cesium Fluoride (107 ng, 0.703 mol, Aldrich)
and the reactionfpixture was stirred at 25 C for 5
Zi hrs NaHCGS satgiated sol ution was added very
oamafyylaly and t%} m xture was extracted with EtOAc
(43)() I 2?>| Th¢ cafibi hedF organi ¢ phases were dried
(Na25Q4)N\and\ev&gp?ag‘ed to dryness. The crude was
purifigd By f]ash cHAruamat ography on silica with SP1
( Bi emggi ssystem (f¥fom 1: 0 to 0:1 Cycl ohexane/ Et 0Ac)
to gllve he title conpound (108 ng, 0.149 nmmol, 68%
yi el d)\sas a colourless oil. 1H NWR (400 MHz, DI\/ISO de)
6ppm§792 -8.03 (m 1 H 7.62 -7.75 (m 2 H) 6. 68 -
7.30 (M 3 H 5.20- 537 (m 1H 4.94 - 507 (m 1
H 4.30 - 4.46 (m 1 H 3.67 - 30 3.81 (m 3 H) 2.86 -
(2™ 3el0®@d] n{In@ripdidte5B) - (ZR.FF)-Nr{1R)41-19)5- t‘hlsétﬁluonorﬁéihyhph@nH)ethyl} -4-

{1, Ld%th_\}letia §§a|f.n9|]m.nog&%1 wu@rooj mbwlpﬁe@ﬂ ﬁfmétﬁgﬁl Gzhﬁropen 1-yl)-

i ARGt 431 2rind "0 BRI R Pl G g REEIN, 31 N
(500 MBZHOMSRYy d&)itprrs VRS (B0b o) THB1685PEY TERR008P %51 dt) 6.91 (dd, 1 H)
6.77\Et1hy) §.8R- 538TM), 184)14.2% 1RB31m1131)5:09 - 5.24 (m, 2 H) 4.90 (s, 1 H) 4.34

bi sari fl uoronet hypphenyl | et mél | (met hypam nol car bony11-

7-(4-fluoro-2-

nmet hyl phenyl ) - 1, 8- di azaspi r o[ 4. 5] decane- 2- car boxyl at e

(12) and Methyl (2S,5S, 7R)- 8-

{FH{(1R)-1-1.3,5-bis(trifl

uor onet hyl ) phenyl | et hyl | (et hynam nol car bony11-7- (4-fl
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5met hyl phenyl)-1, 8-di azaspi ro[ 4. 5] decane-2
-carboxylate (13) F F
waomsasuss onof Met hyl 4-[ (2R, 4S) - 1- {[ { (1R) - 143, 5PCT/EP2009/055190
bi s(trifluoronethyl)phenyl]ethyll (nmethypam no]carbonyl
l-4-{[(1 ,1-
10di net hyI et hyl ) sul fi nyl ] am no}-2-(4-fl uoro-2-nethyl ph
- 4.42r 9. ) -H)-30260e8-89 My 1 1) 2-99xchRh emolakl 2.7 k8. 6r iedpAtd 211) 2.30 (s, 3

H) 2mﬁ(tn’gH)G 7374@1 M)l .70 (d, 20N §28nH) 3 was.Guiged I—T)FA?((F@ m(R), 6(R),
c( Oﬁ éQTD Hﬁ@e rs%ir%j 51\:%% \?/a%ac? ﬁrtrﬁerdrg o%olgr%&relatlon
bet%?&ae By o] Gl By Alom ruRRenag SPowa 1t e following

strudiure it mshuded fardize DWDS@@f darretadien withlthe NViRedata aolyi on
m xture was poured very carefully in a NaHCO3
sat ur Fed sol uti en and DCM 15 was added. The two
|6hase§1 wer e separated, the aqueous | ayer was extracted
gM%ﬁﬂ:DQM (3X) &nd, the conbi ned organi c phases were
w \grleq/dhp fap F%F‘d to dryness. The crude was
puri f5j ech bynsi shcascamrldge (29) (from1:0 to 0:1
Cycl oh xarpe/‘E OACz) t/o\Fgl ve the two di astereoi soners:
20(4! &l utted) =( 1 nt ek metli ate 12 Met hod A)
(dlasner90|soner 1) Methyl (2R 5S, 7R -8-{[{(1R) -1-
[ 3, 5- bksftrlfluoronethyl)phenyl]ethylI(nethypan1no]car
bonyII 7-(4-fluoro-2-nethyl phenyl) -
1, 8- dlazasplro[4 5] decane- 2- car boxyl ate (22.8 nyg,
0.038 mmol, 26%yield) as a colourless oil. 1H NWR

Intekri&@afd & . DVEO- dé) 6 ppm7.92 - 8.10 (m 1 H 7.65 -

(2R ARCAA IR A4 h bl fhiord: 131_

dumgmlghﬁggo finyltaminok2 44 flugro-2-met

pipetidirtecarBoxtmidey 5 H) 2.25 - 2.39 (m 3 H 2.04 - 2.21
(m 1 H 1.34- 1.96(m, 100H). (2ndr el ut ed)
(Intermedi ate 13) (d; ste eoi sonerT2) Met hyl
(2S, 5S, 7R) - 8- {[{(maX 8,
bls(trlfluoronethyl)p én
| -7-(4-fluoro-2- nethylphe
di azaspi r o[ 4. 5] decane-2¢ oxyF&t e (27 ng, 0.045
mmol, 31%yield) as a col less oil. 1H NWR (400 MHz,
DNBC>d6) 6 ppm 7.97 -8. 03 m 1 H 7.66 - 7. 73 (n1 2

The gQaé@ W]atei'aEH e%nééhls S s(pﬁ_epireabus&ugo&e S (igro Fﬁjur? described
beforg amd it was ugeqd & e regctnpsgl gqral]elghq;qurmcombﬂ}ad goggghe.r for the final
purifafidn. (M sdutidh & ZR,4RENJBI R)m-[35-bis(t&udfometRylBienyllethyh4-{[(1,1-

|me]t i‘r 2-rtheth V. oropen )
glpeggfgétgé%%‘%@%Pé}p gé) 9'7]6@ 3 ’58 ?%t fn%:g)b ?rﬁ gﬁﬁ?w@ﬁﬁ)%wgsygolled to

-78°pi grd iozb M@EsebUghierh éhfyugfettmzlsh(rﬁ@trhW@m matwrarfoorip1mins. The
reactiof abIst@e®urder a nitrogen atmosphere and Dimethyl sulfide (10 mL, 135 mmol)

4! @h%yé) The SedlfHARMIRT Gas HREaNS: %Bcr%bt%xé{&e%tcﬁ residual
ozonide.
In the meantime the same reaction was performed on the second part of material. A
solution of (2R,4R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-4-{[(1,1-
dimethylethyl)sulfinyllamino}-2-(4-fluoro-2-methylphenyl)-N-methyl-4-(2-propen-1-yl)-1-
piperidinecarboxamide (Intermediate 2, 480 mg, 0.739 mmol) in DCM (48 mL) was cooled
to -78 °C and ozone was bubbled through the stirred reaction mixture for 10 mins. The
reaction was stirred under a nitrogen atmosphere and Dimethyl sulfide (10 mL, 135 mmol)

t h§/ t Aypani no] car bony!|
1)I- 1K8- ;
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35

Me02C CF, Toasol utionofnethyl (2R 7
R -8-{[{(1R)-143, 5-
whe@otsi1sd uor onet hyl ) phenyl ] et hyl | ( met hypam nobCHER29AY/55190
| -7-(4-fluoro-2-nethyl phenyl)-4-iodo- 1,8-d
i azaspi ro[ 4. 5] decane- 2- car boxyl ate (860 ng, 1.179
mol) in nmethanol (20 mM), 10 triethylamne (0.822 m,
was adgied matol’P WasThedthsd!ting| migtveel wap plaradaier Uie b1 ©aaurneh residual
ozorid@®6 (172 ny, 0.162 mol). Resulting m xture was

The *MG rR9aRAL %qxl%Fesa\yvg%Sw&&d Pc;oq%ﬁ%lr‘ ra‘?ldotfhe 'é%l\/@ t h88 rQvaporated to

rature overn ct re was,
dryns% EUdRayas RHEfRIGD Wc?%' o ?ﬂfa \)’aBBrséﬂcédN'%rbS% (Biotage)

systeni (Eoest0 tROsT Guadohexene/EEahedtOM Sheartiisgelto gise theNkitldOcRmpound
(587( AGNMB. Do an#o DY @Iﬂﬁn 8 aF*y@l:sWSonl@h ER WaPadlalieRd addsidering the
sumtéfqh@ﬁ@cgg\%épg@ e(ﬁ?gaﬁ% ggedﬁm ﬁ @E&@&@dﬁ/@l}“bmso ds) 8 ppm
9.68¢ %{Saﬂ &t Y df? P%H@s%“t)& Qi \7e7%md?e WaO8ri’ads (9 7Adif-83 - 6.95
(m, &$l) Grange80i(h, 1 MiSs26ct pdé (mad ¢f)idal 7 wag6 o il fH)eldddy4.55 (m, 1 H)
3.10S @25f(ﬂna$h-|)czhg@mt1@g(rnap1hm elsgt- Img1 \t B H) 2.27 - 2 41 (m, 3 H) 2.14 -

2.25 (\};n"' oﬂgﬂ‘%ge/zﬁ@oﬁ ihgm em1 9?( :I-qc)onpo{]oeg a1 51,29 (m, 9 H).
UPLﬁoBﬁrP&é naips.iny/z 668 {M+HYy . 0. 853 nTmI 72. 4 %y. eI d).
20UPLC. Rt=0.68nin, mz=604 [MH . 1H NMVR (400 Mz,

InteAh&digfes 6 ppm7 93 (s, 1 H), 7 79 (s, 2 H, 7.24 -

Me th|/¥I54q(£ ?& A4 55bisy r”F  ohlethioheny t'h hBhyhamino
carhonyl}=d-§¢ -’ athylethylisulfinyl}ansino}-2-(4-flugro-2amethylohenyh -4-

p_ipe(ridln\il]-ﬁl){[ﬁ,2.-d4|.’neﬂS£IethI-)bd|métkﬁdbs(lﬂ]o@}ﬂ)-buténé&e- 2. 36

(m 8H) 25 Intermadié{ig 14, 1, 1-di net hyl et hyl

(2R) - 2- (4-fl uoro- 2- Ve p enyl) 4oxo 1- pi peri di necar
boxyl at e F 30To a ol ufi dh
(2S) - hydroxy(phenyl%gth oi c aci
(2R) - 2- (4-fl uoro- 2- ' :
(WO 2008090117 publ i shed 008) (50 g, 139
mmol ) in dry Dichl oronet hgneg ( €550 M) TEA (29.1
m, 209 mmvol) was added then BOO- WO

2009/ 133135PCT/ EP2009/ 05

1,8-Diazabicyclo[5.4.0Jundec-7-ene (0.185 mL, 1.24 mmol, Aldrich) was added dropwise to
a suspension of Lithium chloride (65.6 mg, 1.31 mmol, Aldrich) and Methyl
[bis(methyloxy)phosphoryl{[(1,1-dimethylethyl)(dimethyl)silylloxy}acetate (Tetrahedron
Lett. 1981, 22, 663-666) (409 mg, 1.31 mmol) in dry Acetonitrile (20 mL) and the mixture
was maintained at 0 °C for 1 h. A solution of (2R,4R)-N-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-4-{[(1,1-dimethylethyl)sulfinyllamino}-2-(4-fluoro-2-
methylphenyl)-N-methyl-4-(2-oxoethyl)-1-piperidinecarboxamide (Intermediate 4, 585 mg,
0.898 mmol) in Acetonitrile (5 mL) was added dropwise at 0°C. The mixture was stirred for
7 hours while the temperature was allowed to increase to 25°C. Saturated aqueous
NaHCO; and EtOAc were added to the reaction mixture and the two phases were
separated. The combined organic phases were dried (Na,SO,), and evaporated to dryness.
The crude was purified by flash chromatography on silica with SP1 (Biotage) system (from
1:0 to 0:1 Cyclohexane/EtOAc) to give the title compound (542 mg, 0.65 mmol, 72% vyield)
as a white solid.

1H NMR (400 MHz, DMSO-dg) 6 ppm 7.89 - 8.07 (m, 1 H) 7.56 - 7.76 (m, 2 H) 7.03 - 7.19
(m,1H)6.82-6.96 (m, 1 H) 6.57 -6.80 (m, 1 H) 5.59 - 5.80 (m, 1 H) 5.23 - 5.40 (m, 1 H)
498 -518 (m, 1 H)4.38-4.59 (m, 1 H) 3.57 - 3.71 (m, 3 H) 3.12-3.22 (m, 1 H) 2.98 -
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Anhydride (38.8 m, 167 nmol). The reaction mXxture

was stirred overnight at r.t. The reaction was diluted
Wb/ 13EBICO3 sat. sol. (400 ml) and two phasesP@EER2009/055190

separated. The organic layer was dried (Na2SO4),

filtered and evaporated in vacuo. The residue was

purified by a snmall pad of silica panel eluting with

311®m tfidi) 2.6 CYBE(DAL H) @3 fBr 4 (M heH) 2i2Be 24 compolahti94 - 2.12 (m, 1
H) 1(737- 594 (m 128) mreal -, 1. 88%my1 el) d)40 -1H-BANWR £ #00.1¥Hz1,.29 (m, 9 H) 0.80 -

094?#!—@?@:3@%4 @és?mp@ﬁ‘yuﬁ%: Rt 41192%1 T%ngmnﬁﬂ] @nﬁsg%gémma]

-330(m1H)279(d 2 H 2.39 - 2.62 (m 2 H)
Inte 3 H 1.33- 1.51 (m 9 H); UPLC. Rt=0.77
Metmms, M z=251 [ M 56+HIJ2RURIVE{[{®R)-AL[8,515is@ffludfeomethyl)phenyl]
ethyl{fhethyl)amin rbonyl}-4-{[(1.1 dlme lethyl)sulfinyl]Jamino}-2-(4-flupro-2-
meth nyl)-4-pniperi myl 2-|oxo.buI ) o7

(Intermediate 15) and 1 d-
(2R, 4S) - 4- am no- 2- (4- o

f 1 uoro- 2- et hyl phenv:

ar boxyl ate (I nternedi te
i met hyl ethyl (2R)-2-(4-flu
i peri di necar boxyl ate (I nedi ateF14 37.6 g, 122
nmol ) was dissolved in 7 MVONI A in MeOH (175 m ,
1223 nnDI) and stirred at rt for 15 m ns.

necar boxvi at e
ior;et hvi et hvi
F

2- propent 1-v1) - 1- pi peri di nec
A A, 1-d
cphenyl) - 4- oxo-1-p

4, 4 tetra thy12(2 propen- 1)-1,3
To di oxagor ol an ITLE g, 59 mml 1-hvéés add ﬁ%ﬁtﬁm) 1H(R)-1-[3,5-
bis(trigipremneihyheieny e?thyl}émeﬁwl)amm@iﬁ@rbﬂngw {{fHe 20 reaction

d.memyaétuylgsuwrmsl]mlappmt “tigbroe- Mathlykphélﬁyl)acbbweﬂdlaylyEJ{ﬂ(QW 0i |

dimét @E’%ﬁﬁé}' bL:]‘tQQ (h erﬁhagé‘?e and ﬁ_leé 1?“3 thmol) and
2 t

ACG*@??%% Qﬁg’a A i é%a*e%vvaaépa?(g&eﬁ'H”\)%lw@e (58.0

mg, Oa382frmpkl A4Bich) afid theugeactia®0ixivge whaststiired ah2er € dor ubrse NaHCO;

satupdiéd §dlebromadthdfeagerNtrefallysmd (héQ'N)(tueé whé Bgradtddwili BtOAC (3X).

The @E&ﬁ%ré%@éﬁ&%&j ?(jﬂrécﬁ l@%@ % é)gP EP/ ﬁgs)él The crude
was jpujfie fasfb%em?tﬂ F?é’é‘é{roﬁo%%iﬂad‘l’ %ax%e@ép oM to 0:1
Cyclopgexabe/E3QAnnts give. t@a%@ge_mwwmq E{D(DBQ\/htnol 75% yield) as a

whit@€&in® N8 NMRORIm0 Mid2 ME0-ds) Bllpph BE7 sG1 Q 7(’581 727Hm, 2 H) 7.08 -

7.2zg(ng§g 8§ (4,1 ¢ gb')(ti%ﬁjs éjdsfségw 4%5"'2150 (m, 1
H) 3p2 (5 *7'3@58633%("2 4 285 i% b 236§ 31H)7‘744(i %U)éﬁ? 12 (m,
6 HH).19 (6P H). Thd Bahpie conblptslof®@o spdcids/ratim~70:36)(sde dignals of OMe at
3.711p5R. 66 9. PLG: 36 pebiks RE-0.872ah) 01931%1"(33W|t9 th‘@ -expected mass
iz qkﬁh]correlatlons H12 to H13, -14 -5,
2 (3.41ppm to H 20, -2 (4. 02ppn) -12, -3
(1. 75pprr) -5 (1. 70ppm; H20 to H6 (weak), -2

IntefBedidt@sA and®- 24, -5, -5, Boc; Me-24 to H6 (strong),

Methyi(5R. PR)-8-{{{1 RFAC[3, d?b.eahﬁuoﬁd?ﬁétﬁb% ﬁ&]eﬂ{ﬁ“ﬁﬁﬁ_{ylﬁﬂw |
@2921:){%\)' ”;1 gn%eﬁgpi &e% yqpl nenyli: R gtcfl d_zro#[gsgﬁgil# E‘dgﬁang z garboxylate(?)

(diasterepisomenfland, | s rotational hi ndered, i.e. Me-24 and
Metiy| R, DR M&-{ (1R el [3(8- b@&dﬂnohaﬁethvnpleéraﬂ]emﬂ}(m“éluwnat om

amifSIRBRIInY - 78 rlp’l‘i‘l[i‘orjor-‘z-F'r'ie@h i1 H«LM-Q@-&%H&?M’@E !.ggc.bﬁ@-b%ﬁ?oxylate

8rl.or tneE € Of correratrtom Wt
PCT/ EP2009/ 055190 (2nd el ut ed)

1, 1- di net hyl et hyl
(2R, 4S) - 4- am no- 2- (4-f 1 uor o- 2- net hyl pheny1) - 4- ( 2- pr ope
n-1-
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10

15

20

25

30

y1l) - 1- pi peri di necar boxyl ate (I ntenedi ate 16, 270 ng,

0.775 mmol, 0.63%yield). 1H NVR (500 VHz, acetone) 6
WEpwo/13A%s (dd, 1 H) 6.86 - 6.94 (m 2 H) 5.94 PCBERB09/055190

(m 1 H 511 - 55.18 (m 2 H) 4.99 (dd, 1 H 4.02 -

4.12(m1|—|)353-365(m 1 H 2.36 (s, 3 H 219

- 2.29 (m 2 H 1.86 (dd, 1I—|)164-

1.54 ¢ 1 64 (m 1

fon- thai .~ t W st boat .
In additio he aromatic 10noi ety |s ati onal

hi ndered (s ot her isoner |soner 2). e atom

nunberi ng shown in the foll ow ng st ructure is included

To for the purpgs@iopf corrgfation MMtMF t he NVRoR&RS- 10 WR)-1-[3,5-
i E RS BT R ST g 39 S el um
dlmeghyj@ yj)suj_flnyl.]ajplﬁ@}_-% Be9r912- methylphenyl) -4-piperidinyl]-2-oxobutanoate
(IntefrR&¥iidfe) 6,4622mign 0:086 (Mmbl) iro DGR { TredLh yegshadvied) FRA (Ly 6P mmol)
and r?helreaﬁ(:{}rén |>ﬁbr%e\ﬁlééj‘sﬂ?§oafxtb@3(yt%te6 HOtEL |I§1t|e,eé1lﬁ1L %6 mmol,

AIdrlg{l)ngﬁgd n%f_l the% P,(Ang andpk'weﬁ:%rr%c?[ﬂrédjr ? & reaction mixture

was 1eft[stdl|qygtmght @mahme day after |t was poured very carefully in a NaHCO; saturated
solufigRid bp- deuaailiseat and HAM umsnaademetmw Wie phidesdwérd- sapepsted, the

aquébu% )%?Wa)s xT"x’[rgglg |ﬂ' If)gzla(ﬁk?)é fmd Pj;gﬂ Wb@@%hgsesl\ﬁere dried

and v%p%gftgd qwj nes% haqhéorﬂqtogrf\ y oalsmca with
SP1neBlolags) hyVS(thR 4®m2 1@- fd u@ﬁo -CQyclobexarie/ ey | Jo 4give the two
dias@pédiddnidtenv | met hyDoxyl car bonvl | am no) - 4- (2- propen- 1

-vl)-1 -pi peridi necarboxylate - 59 - WO

« 2009/ 133135PCT/ EP2009/ 055190 F T sol ut |
(1° 1e|g|_tegp n@pﬁ,{m Cé'ﬁs‘?l 7) (diasterecisomer 1) Methyl (5R 7R) 8 -{[{(1R)-1-[3,5-

bis(t(iPRyrd8thabErengipetRylX(dhefhy)ammoR-anemnifH7p| diupio-2-Meti@dphenyl)-1,8-
dlaz’g%&ﬂé j&e&aﬂe =Acftbegldtdi ftﬁ@ﬂ{gp@mbaﬁrﬁol h@%qrél@pésaé felibf@ish gum.

I on O %g%’x ark é?g g))T G‘Et I‘I‘gg Hr? 710 -7.22
(m, bds)/l (61 mm&#) etP-4R @My héﬂ) ﬁ(rm *trde fwaé 94 (m, 1 H)
3.55513.68 ¢, BCH) 213193% @i, 1t Hp298mmes. u@nrpena{)mm T84 (m, 3 H) 2.26 -

2. 389(94 sants yms2 g8 R0 ffh 9Gsandodt g Zﬁfﬂ dye 1\v@snpyrf i ed by
| ash ‘chr omat ogr aphy (Bi ot age system) on sil | ca gel
u3| ng a colum 65+M and from cycl ohexane to

(2 colstashodiaismetinle Bk didipsterepisashererd d\ﬂthbY'du(ﬁB TERS-I{(IR)1-13.5-
b.s(ttmadr@memmmwngil]e(tﬂﬁ}(@etr@[)ari:mras]ﬁakbonw?%ctwuekdz néshydphenyl)-1,8-
dlaz ﬁ ifof2 g_é?@ g}ér ﬂg% Nb'zgd%wsrqng)@ 46% Rﬁé\?ﬂa&% colourless
gumy %@ s@ongg‘% 5%21? Hi? 2 Hy7.11 -
7. 195(m_19 I'()rﬁ 8@ Giﬂ44m89 |'L) 6459985 $or(m.11 H) 5427745 39 (411 814HI4P?>6 14 46 (m, 1
H) 3t7 43.46 (m, #H65. 5(9r2n3 .86 h%SgH% 13 3. 223(r{1g16H %@)51733((4&(? 1H)H) 2.68 -
m

277%1'?% 4)'9129;35%38%11 Qtp 1238 22 M’gn 1"%) o e st

H); UPLC. Rt= 0.97 mns m z=483 [ M+tH] ; 427 [ M 56+H].
Intermediate 9
(2R.48)-N-{(1R)-1-[3.5-bis(trifluoromethyl)phenyllethyl}-4-{[(1.1-
dimethylethyl)sulfinyl]amino}-2-(4-fluoro-2-methylphenyl)-N-methyl-4-(2-oxoethyl)-1-
piperidinecarboxamide

ring ado
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15 Internmedi ate 18 phenyl nethyl
pi peri di nyl | car bamat e

WQA21BR133335 2- (4-f | uor o- 2- et hyl phenyl ) - 4- ( 2- pr OPETER209%/)55190
- 4- F
20Toasol uti onof 1, 1- di met hyl et hyl (2R, 4S) - 2- (4-f | uor o- 2-
nmet hyl phenyl) - 4-
({[ (phenyl met hypoxy]oarb nyI | am no
1- pi peri di necar boxy] a;e | nt er med
mol ) in dry D chto :
TFA (125 m, 1622 nnol)
and the reaction mixture
the sane tenperature.

4 (2-propen-1-yl)-
tfe 17 29 g, 60.1
500 M), at 0 C
din 30 mns
JTer 2 hours at
eactton was diluted with
DCM (300 m) and a 25 sa ated solution of NaHCO3 was
added until pH=8. Two phakes were separated and the
aqueous | ayer was extract®ed with DCM (200 ml).

The @mmhgﬂﬁﬁteﬁfag@%@d Rkestep Wtseprepared wilNaiA&@ame priokédIre described
befogég i@""é‘Bl%@r‘i e@f 5F95§LIQQ(1tR§eI [;aé b.@g&ﬂﬁf&ﬁ&r&@i’ﬁeﬂ;{ feihyp4-11,1-
dlmq{mx@tbwmllfw&amlmbb( yorg-ZprEﬁ{hylphgnyl) N- ngq;hy(lrﬁ (21prpﬁen71-2'§ 1-
piperidifiechtb¢xamide Hhtefmediatels, 808 mg 1.23)m@oh 2 DCK @8 rilm) was cooled to
-78°) afd ®Zone waB3blBled. thibugh @fe stirrd¥ reaction mixture for 10 mins. The
reacﬁé)rg g/ é%ﬁt B%J%_Dépégggénog 8 ér’e]a%d%w Iﬁde é‘lOf_@L ‘?35 mmol)
was padsigd af 8" &) The gosyling ppl)flblrelwgg stifreggoy ,116 rlrsHp quengh residual
ozor(idg. TheHnixtwelWwas Byapddaté@ toidngmeseiarwd3iB8 rpdilttd was purified by flash
chrohﬂﬂ&ﬁﬁ@rﬁl & siiddwitrrepa rIB|oté'§%t) @yétefn( (%m‘lﬁ)‘té 0411f3§‘§®l56xane/EtOAc
40M (? gg )Itlléor\g)en%er%e co?nnp\élung?{%ga/ mg [n4|:}g}| ylerd %rswa yellowish
solidrdHHYMBHAAY MHz4 DMEQrdlosaprm 9y70) -948%1%? HIT 1921 &0% (ranht) 7.62 -
7. 76€(m 2H)I0TD- A28 ¢yt iH)16.8% - .97 phosHeaa 3(-®.831dn,d, HP5.4D055.38 (m, 2
) 4330) 4 4 mOPH' D =iy Y3 &8 (! 7 Pﬁ?tz%,t & (R, ITH) 183S. S{OWhY4 H) 1.41 -

1 53?“%%% 88! 7, S O Y b oo tystpand sy ooy

4-pi peridinyl]carbamate (Internediate 18, 2 g, 5.23
Intefm@diatextod TEA (1.8 ml) in dry ethyl Acetate (10 m)

_@ﬂﬁ!- 24 LR 145, 535l tﬁﬁgmfo etﬁvl%%ﬁﬁtlﬁﬁ}(ﬁg%v‘i")%ﬂﬁno]
3 Cimd D

and TEA (1 63 mM) in {y Ebhyl acetate (10 m) was
added in 5 m nutes @ e resul ting suspensi on was
refluxed for 5 hours. oﬁﬁt r coollﬁ NaHCO3 sat. agq.
sol uti on and ethyla§§e¢ e were ‘agded to the reaction
m xture and two phds sepa e¢. The aqueous
phase was extracted with Nwactetate (3x) and the
conbi ned organi ¢ phases reo dri ed EN5ZSO4) filtered
and evaporated to drynes The 20 residue was purified
by flash chronmat ography h Biotage SP1 (from1:0 to
7: 3 Cycl ohexane/ Et 0Ac; 40FM to give two batches of

1,8-biagaticyd 5.6 VR8T -enksD. 12ahC D 0 mtn g, AI@nc‘ﬂ’@\A@méhdecﬂﬁro@mse toa

s ¥ ‘r?' dc)r LHE\ N)_? (Y P?éﬁ]oo o~ RBiY 7A§nch Sﬁfi'j Methyl
[bls(mej_rg(l }p%ogphoryl_ [}(_i} 1-6j|rgg_th(I3@yI :grpﬁth@)s-ylgl]oxy}gacgt@te(m i ahedron
Lett51988; 25, @B-q6H) (2699 g50.867 mraol LB drgnActadjtrilg. (8@ mL) 51n00he mixture
was(mna%té“ﬂedﬂr &R (ehc 116) 4. 36. - 4 44ofutionl &) /&2F363 M-{(BD-1-[3,5-

bIS(tEIﬂU'_(')I‘OJJ% yl%p yﬁletE)gl%-{[# den?_@f/llﬁth%q L?f?ny]%r]n }?D( -ﬁugr% 2-
met@l@b‘;nyl rge]]:]yl li(%gxqqthyl)ﬂ prperlm(@rb%amlq_e @Igtqﬁnﬁglateﬁpzé}m mg,
0.5866M0)) M-peetorilrite Enal pabs bddesdrppwist iae 6° @dlnermisturé wvas istirred for 7

chromat ogr aphy vi a Bi ot age_ §Pl (from1:0 to 7:3

Cycl ohexane/ Et 0OAc; 40 M to give further two batches

of the title conmpound (0.8 g and 0.15 g). 30
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I nternediate 20 phenyl
nmet hyl 112R4S1- 1-{ F{F3, 5- bi s(tri fl uoronet hyl ) phenyl | net
wh200p(ssashyl ) PCT/EP2009/055190
am nol car bony11- 2- (4-f | uoro- 2- net hyl pheny1) - 4- ( 2- oxoet
hyl ) - 4- pi peri di nyncar bamat e WO
2009/ 133135PCT/ EP2009/ 055190
houragdlilatthe feotnsiiettse Wes alawRERo 4Byease(tp (253G 55aturated aqueous NaHCO;
and IBtOAL Weiré badedTes thel repttnyhixiee iyt yine tiny paadesolerardepadted. The

comblngd Q)flgd‘ c,u ﬁg\/\;@% BNé Q\f'{' é) Ahd(&/a ted to dr rgass The rude was
Spe eh“ R R e R 100 o
pur "%5*0 XH cW’I*b tﬁge) m( Gmrn)o 0
Cyclmh@wetﬂteécv@ @\mth@_égﬁ_mmmm (i8¢ nhmk@b?t?emrrtdhrwﬁlgwetdhes a white
foan$StHiH KRR (500 GAH 2 DMSG LY &ppra 7.9 1N8) 7.68 €5, 28RCT.12N7.20 (m, 1 H)

6.92080 21K 60/, 1 E?g%fs ({ Wass. §§' rsda%‘(r;gf”ld@gsﬁﬂé t1rg92%3 (g, 1H) 37"
(s, 3\/173!)32 4 (feéf "Qtz 69783é(mTﬁé")r2e%7ﬁ B i) T8 &) \iedd <410 F’Ed“ H) 1.05
- 1.183dm, 26HN0.84 £ 6.9§uUen SH Y @66 du1 & Hp FbrisdmpleTdnnsisteeidivo epecies ratio

~3: 1%6§tlﬂr@od%i5E SR i86HHers Qs S8 tha R RABOSIONIE AE B 79 Hpf) X UMLE: 2 close

pea ?ﬁgtfﬁ%g%ﬁ% E[rgl)zaﬁ?’g?w(f_gdure a 10 solution of

b| s(t rifluoromethyl)phenyl]nethyl yrret hypam no] car bonyl
Intetrédiate 1 uor o- 2- met hyl pheny1) - 4- (2
Met# |@Q&fk As)VAI{ A RPH S 5L i fidiH L SR AT Sh e By IR e ByR atriino]

cartyneRg(L T digetiletislumylianinGEE e Fmeiphei 4-
pipesidinvil-2-oxehutangateni xt ure for 10 mins. The sol ution

becane bl ue. The reactlon s stirred 15under a

ni trogen at nosphere andOwd “hyl S,l_J| fide (10 m, 135

nmol ) was added at -¢8 C/) The regulting niXxture was

stirred for 24 hrs\®vguyench residual ozonide. The two

[ [ i ra];ed to dryness

asb-spr omat ogr aphy

with SP1 (from 1:0, plate ux%at 8: 2, Fplfat eaux at 7: 3,

plateaux at 1:1 to 0:1 exane/ Et OAc) to give the

title conpound (868 ng, nol , 79% vyield 20

considering the total anount of starti ng material used

in the two reactions) as a white foam 1H NWR (400
To MHz, 8MSO cis)utenppm 9. 82 (t, Mathyl7. 85 -4-H2B8C)h{{{1R)-1-[3,5-
bls(thﬂuo?orﬁ@th(/t}phe%yl']@thﬂ}(ﬁu@thyl)Zmﬁlb]daf’bonilj-ld){[ﬁ 18 - 7.44 (m
d.mejhg%th%sgj?r S( in E@-ﬁﬁ-rﬁorg%- th9o RO L4 %%ng’ﬁylji%{ 11 H)
dim ylgthgl)(dlmegh |I I}Qf(y}-lZ-pblter@g (Integ gla em1031% 2@§nmol) and
AceiB: &fid 0.625 s, 0.33HMM0IPB AcearitBle((mld wés added CezllmnF(umide (107
mg, b.7d8 AdméB Aldrich iﬁIlarh'd) thetRh&HonFhixtufe WBs 2 St 28/BC 6 3 RROSRIaHCO,
SatU%‘] % 5“5%9‘ R car e PSRy wos xR G iGAe @0
The ﬁ;grtn We (qﬁgqrp@p ases were dried (Na,SO,) and evaporated to dryness The crude
was goorrified by flasingtitdmatogdaphly wor silic2-witt 81 ;()Buetaygﬂ;) sybtérl 1ftéthein0 to 0:1
Cycl}éhé'i?atn@bﬂi@&}é Rﬁbﬁ@r’[bfé hitle com ound 108 mg, 0.149 mmol, 68% vyield) as a
colour &S5l | '3 hgg@h ppm C}I Sﬁat Q}% ?rtnh)(ll-?)(7déimr7 95 (m, 2

gog @Sme Plct‘ﬁ/?@m@@bxrossmd %o o (! Hx4-3§i- 4a4(m, 1 H) 3.67 -
381 (m,3H)2.86-3.07(m,2H)1.58-2.77 (m, 14 H)1.45-1.53 (m, 3 H) 1.03 - 1.12 (m,
9 H). Mixture of two species (see the signals of OMe at 3.77 ppm, 3.70 ppm). UPLC: 2
peaks Rt 0.87 and 0.93 mins, m/z=724 [M+H]".

Intermediates 12 (method A) and 13

-55.-
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.CH3 DBU (0.359 m, 2.400 mml) was added dropw se to
a suspension of LiCl (110 ng, 2.59 mmol) and net hyl
W@ biosfisasihyl oxy) phosphoryl] {[ (1, 1-di met hyl et hyPQ /8P2089/655190
ypsi |l yl Joxyl acetate (Tetrahedron Lett. 1981, 22,
663-666; J. Org. Chem 2006, 71, 9144-9152, 810 nm,
2.59 5mmol) in dry Acetonitrile (15 m) and the
Methwlxt 1ire was maintained at 0 C for 1 hr RRS5.\R)-8A{(ER)-1-3.5-
bis(13h%yblﬁetHthaﬁﬂ]e‘tﬁ)l} dthyl)animo]carbonyl}-7-(4-fluoro-2-
i R4, %@xh; m&me*zmammmm@es 7R)-8-
ping L | 4-fluoro-2-
ated13) ) was added

dropvvlse at O C and the reactlon mxture was stirred
for 1 hr, while the 10 tenperature was al |l oned te

lllll

y1F1{[(1 > di WSt hy] etI’,!P/I) oth

yahedron Lett.

,48mm|)in

Cto the redction mxture and it was st rred
overnight. Further 15 solution of LiCl (110 ng, 2.59
To mol ) a net hydolftlins ( et hyi oxy) phasiphor y1] {4 @RKS)-1-{{(1R)-1-[3,5-

bis(t ﬂd?r&'ﬂ? %}M gﬁ&ig %g,gﬁé@w nydn %t ﬁq (Tetrahedron

dim 'M%thlé' SEBNYRARInAky2- 4lesorZetpy hB” P@”%Bﬂ] %Oxo@t%)ate
(Intenmredintei 1, dO§ mg ér. o6 mmd)en CB-Mi(3 mliavasedded TaA @ ralf 4 mmol)
and & F8abfon WAGUradeRGtiedtdtesreael @l Kidih@siaae ! €Lt .45 mmol)

was %d@@(ﬁj c{ fhev}gg(ztﬁ)h'rﬁ&t%ge gr?cf t%vag%lﬁggd é{ﬂ lI\EH% it \?/?Pfaerftasttﬂ o@ernlght

I NCr ease

The é%%?é'@ﬂ:é“‘ét&r%w%ﬁo%{ﬁﬂ venogrelly & a gl QenzplyrRiedspiition and DCM
was @udseésThveive slegsas ateeel sefdretedq trecargiephs sayenass extracted edth DCM

(3X)ridnth EtcBAYbiHed Org é?{léj phigsCRérRi dird &H%@b&raﬂ@@e&ywseﬁe crude
[l e
é@ﬁd BR S PRIl T BT 01 CRBR) i aro o
dias '%ﬂﬁ'é@(éne/ Et 0Ac) to give the t|t| e conpound (889 ny,
041 mol, 80%vyield) as a white solid. 1H NMR (400
R%N%Qh@ébaté@mr@d% (dua%ér& éo‘r'ne(rfﬁl) Me%hﬁ)(zfé 58F R)-8-{[{(1R)-1-
[3 5$§(tr| %E%iggr‘(egyl hﬁﬁh@ﬁyﬁgml@fgﬁb - 6(4 UOEP %}{_ﬁe(téylp{i nyI)
zaspiyol4(5idecgneip-cathpxyiaimn{A2e mend 038 Mrael. 26% Yigidlased colourless
0|I THINMR (B)01MARS DMSmb ppnk 7:020- & 10 oerts) 1.68 Z7wvat(m, 2 H) 7.09 -

7193(ﬁ§'1 G533 - §85 %, Ry A0 6‘8 171-552&54{%&“"1 HP209 - 4.19 (m, 1
H) 3 D P %aé%@”%fyﬁ A Ty ER 2011238 1913 ) 2.04 -

2.21ret, H)H))1 3am . 9ndncH bony11- 7- (4 fl uoro-2 -nethyl
phenyl) -1, 8-di azaspi ror4.51decane-2 carboxylate

& LTRSS 2 e ST o

diazgsninoffypldedanet2 earboxwete (77 (g, f(] U ol n@t % wiightheass b )colouBess oil.

1H Ngg ZQ@MHZOT %ﬁ@mg 97:961% bexl atrg Aéat pI7aRA, 2tk 7.12 - 7.20
(m ( W' ( f 409 - 4.17 (m, 1 H)
ﬁ - 3. %%m&S'Hogs 5 5 mc%g 2 63 3.41 %rﬁ??ilﬁ)@ FQQ 35 (m, 3 H) 2.04 -

218(m 1H)1.81-1.95(m, 1H)138 1.79 (m, 9 H)

-56 -
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bi s(trifluoronethyl)phenyl]nmethyl ynmet hypam no] car bonyl
| -2-(4-fluoro-2-nethyl phenyl)-4-

W@ 2q00ps8ass/| met hypoxy] car bonyl | am no) - 4- pi per i dP@l/EP2089/§55190
[(1,1- dinethylethyl)(dinethypsilyl]oxy}-2-butenoate
(Internmediate 21, 885 ng, 1.036 mml) in Methanol (16
m ) was added cesium fluoride (504 ng, 3.32 mmol) and

Intermediates1d (Method 8)sol uti on was left still for 1 hr.
MetAylen 10% pal | adi um on Carbon (90 ng, 0. 8¢R 5$W®R)-8MHE1R)-1-[3,5-

bis(RHRRTomBtHyNB ha 1 1Hth AR nfdtHyib SHRinofSaH 7 Wby &-2VaS

req. unaer (01§ T [ﬂU ey e
met [1 £Il -dia i E& p

ulting
sol ution was evaporat o dryness.| The residue was
partioned betweel*&f wat er renove salts)
and the two phases were (\ -20. phase was
extracted with Et0Ac (2X) aﬁéf " 15conbi ned or gani c
phases were dried and e ated to dryness. The crude
was purified by SP1 (fro 20, plateaux at 1:9,
pl at eaux at 0:1 Cycl ohexane/ Et0Ac) to give:
(1stel uted) methyl (2R, 5S, 7R)-8-{[{[ 3, 5-
bi s(trifluoronethyl)phenyl]nethyl ynethyl)am no] car bony

To || -7-@4-fl uorsoh@ienet hyl pbeny1) - Im8thyl20 (2R,7R)-8-{[{(1R)-1-[3,5-

bis(teH RFSRBINY %n?ﬂ]&ﬁ;ﬂﬂﬂ%tﬁgfﬁfn%%%cﬁ&@ 7((|4[’fﬁJ%FdTE%e?ﬁﬁpr?e% 1)-4-iodo-

1,8- ﬁ%ﬁ?&%@ ane: -(‘taé%o‘;x 7mg,9 1a1379 rp_ﬁ)ls Jn 6r§ekh noI (20 ml),
triethyamine ¢0.82% mep. $9mmol a%aqbdpd_ fogow pwpal@dmn an pgrb@a 10% (172
mg, D. 182 smd9. Rdsultingdmixur2Ovgsdblydragddatedl 519at(ndn§phdncl—i)re&lﬁé’ of H2 at
roonéfem rétlire3 ofdnigh8. 55 (m 1 H) 3.05 (s, 3 2.77 -

Reabih ngwsrelmjtefg%g% By ieg 8 9oy bfbpen o
driengss. Regidyeayvag FF%GQB"'@@@P%‘&% Naki§Opf20mHka ’@(@?'\’h Qm') Phases
wereh egparatet endi the cigbgoudi prod aacke@ﬂrraeledtWItinDBM (6BMOHO#Janics were

comBingd Cehﬂﬂa(d%@ﬂ MLSD, ahd RREPordfed tatdeigheesdedivaeruad avieridd (970mg)
as oﬁé}ﬁ;r e(ﬁl' R &Qd %ﬁw&@&'p@.ﬁwbgw ﬁ% A BERBRE eRbting with

cyclSsrana AsDBhisom G0 53 1D G et e Gupporalignofghg solyents il gompound
a5 white £500Ng B (215(20doHAR BUPIILHyOEBIBS, 7R) - 8- ({3, 5-

UPLE: Ri=0.68min, m/z=604 [|V|+H]

HAR gdd mw%@{ewxlapnmw(; ety 29Tt BYl) Ah D918ARDATN), 6.71 -

4-1 | u y
6914, 2B 24 (Boh /AR AON, P 3900, 10853 1. 097
3.4998% 1Y), 2@46533 180 639D (e Y He12H 1 @3 &)whpt &d. Stk d:48114-36 (m,
8 H)NMR (400 MHz, acetone) 6 ppm7.89 (s, 1 H 7.68 (s, 2
H 7.28 - 741 (m 1 H 6.73 - 6.90 (m 2 H 4.75 (d,
1é—gi.449(d 1H)431(dd 1H)381(dd 1 H 3.63
54(m1H)305(s 3 H 2.77 -
: R)-2>(44f|u phe yxa4 -pigeridinegankoxylate
1.79-211(m4H)159-179(m3H);Dueto
overl ap di agnhostic signal CH2(7) and CH2(3)eq) the
rel ati ve stereochem stry| of O( Q s been assi gned
after determ nation of th 'F esstereochem stry of
the other diastereoi spger ImIercféH? ate 22). The atom

nunbering shown in the Wi ng structure is included
for the purpose of corre on with the NVR data only.
15 HPLC. Rt= 6.63 m ns; omz= 590[I\/I+H]+

I nt er medi at e 24(I\/Ethd A) net hyl
To a[e(oytgongj (2§)znyfj(oxy(phenyl)ethanow acid - (2R) 2 (4-f|uoro -2-methylphenyl)-4-
pipeti®horie (. B,(B-DPGEHASDN Libpastisbéd) ppBE duly 1I2608MBD Entdhgimol) in dry
Dichkemtihahe andrmsbb-rRy TEAf(Doama- 2odm@hiey) vPJéeéadla)j'aﬂd trenPBOC-

pen- 1-v1)-4- 'piperidi nvil car bamat e
2009/ 133135PCT/ EP2009/ 05519@- _
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F To a solution of triphosgene (0.35 g, 1.179 nmol) at
OCin dry ethyl Acetate (2.5 mM) was slowy added a
w@ioat3ass of phenyl et hyl PCT/EP2009/055190
[ (2R 4S)-2-(4-fl uoro-2-nethyl phenyl)-4-(2-propen-
1 yl) - 4-piperidinyl]carbamate (Internediate 18, 0.98
2.56 mmol ) and TEA (0.9 m) in dry 5 Ethyl Acetate
Anhu(cgldm(§38 amal. 19emmiokt Theregagiorsmixiyre avas stired aygrnigekatgit. The
reactitve was oitutb e mitke NaHOGS sathen (406 oll)uinddwo @hases were separated. The
orga{nfcliﬁ)er%a% PieBi(Q43SDAY HI@HrQﬁEﬁJ‘EéHd&P&Qé(H Ric0Y ! T Bl & Was

ooy 858 o4 o e i @ G086l Ao e e
compound <. 64 déd Mmols8ereyiflds ! 'étNMf@:(4 He el PRRGORM-d) 5 ppm
7.08sUis 2 (ms,i Told) §v@8 - X2l (o @cH )f5o82 .ot Bl) 4 ABt-dr32c(on i Hhig3.091e3.30
(m, mQWQdV\@ﬂ)lebutz%iz %\ﬂ et By s, @ tRLE- (%@%{mﬁb H)amelLc: Rt=0.77
mm mm/f sat. sol. x5 mil) he organi c
yer Fi ed (I\Ia2804) flltered and evapor ated and
the residue was purified by flash chromatography

Inte(nBedintegth sndtl€m) on silica gel using a colum 25+M and
1,1 a.hmhwmv@hewenetmm diniho-244- ﬂhSP@ﬁ‘-@néthﬂ huhvmqh

oS0 il

-696(m 15 1 H)

'H 5.66 - 5. H 5.18 - 5.30

9N(d, 3 H; UPLC

: ; z= 680 [ MtH]| +.
(Method B) and 25 phenyl methyl
[ (2R, 4S) - 14ff (1R) - 143, 5- bi sari fl uor onfet hypphenvi | et hvi
| (et hyl)

1,1-@Mehictan bonv11- ;2Rﬂ2f (4-9060- Qmﬁﬂiytb%bﬁ’ﬁ?ﬂ%%'14p|;§éf'rdﬁfe‘é9|%oxylate

(reelapgigle b‘f B8 Sngaai e bR SR A FENEA T St (175
122 rgrapl)f@ruﬂorsam R pphieRVia dtin%i férmet-tRisatatieRd dmsenanr 1-y)-1.3.2-
diox@bdrdlahé (@8.092159 ibme) luyd pdvkalydnd-réatnpraspstinced! at rt overnight. The

reachibn hﬂxtﬁl‘eﬂﬁéé Qi/db‘b'rétG@Frp@é@bQo (dbﬂatn?%\%%%\ﬁtoﬂ tlaa'gt)was dis§dived in 100
ml oﬁ%&ﬁs% ﬁli‘t\/v%\g@?(gyvétﬁ ! ég m%%?&@H&JOé7 Q%I %%rthegd/g de ml of Brine.

Orgqrie lpyer was gfieg gad @cygmr@t@ﬂ)ma/agw i plberd 48 %I@éﬁwdﬁeg@ﬁ/mg of this
matér(e RedbSurified 4n BiatageoNE-column (40M) eluting with 8:2 Cy/EtOAc to afford:
30met hyl pheny1) - 4- ( 2- propen-1-y1) - 4- pi peri di nyl ] car bam

& a te
(1 S BIABBERISb 03 B rStin e hTuaiioe-Fiekhymhesyl dr(p-propen-t-
y)-1ipipefidjnecarppkylaiecd riderangdizde iH) 4%619 Hel Semmnot; i dlf %rivieldir éH NMR
(500VWISIZdeetdn©§18fppm R23r(dis 1a4) )86C. 6.98@m, 2 H3 6|34t RG7 oh, 1 H) 5.11 (dd,

1 At 7321% h‘z‘g {d H"H)%“@é hz\!%??egﬂ ]ﬁ Y WE?E“@?% 3 H) 2.11

o bl ke e T b TR 2 S a%hqohe ol 149 - 188 (m,
1 H)rifi- 3G (bres. vZalsl)ét1Br($ e0H}. Blipdarmorrelations: iri-$2 toeliydr dtdurde -3, -5, -5 H-
2 (3t4h|spsm fo mas, raflozye) oz, 9(57&5@11) Ther 76pet) RIROTDH-8(Reak), -2

d vvlt A sal 0
(3. 4@@6'\/,(9%4? 5 %hgls@sczv‘:'/ere g’g% 3t7andgt’ #tok Blp\gﬁacorrelatlons
are fganiagi oy %hw'%ﬂqﬂ_ffmw C4901S 5 PRE-CBBRBPHEHN g apDc Wistboat. In
addifibrastbs aremetic maxty (iNa@iSer)al dirtlesachper ded4 tamddy2legise different

dlpoHﬂ%oﬁél@ﬂ&ms\’\ﬂ%e%éﬂnfﬂlﬁ\%éﬁlﬁgfslh@\?vh nﬁ?tﬁﬁ@fﬂiﬂb@@u?@hu)étué@%lincluded for

t { eaux at
e g B RarEr B SR v RMIR e
(1st el ut ed) phenyl net hyl R2R, % ) - 1-{[{(1R) - 143, 5-
bls(trlfluoronethyl)phenyl]e hyl | ( met hypam no] car bonyl
-2-(4-fl uoro-2-net hyl phenyl) - 4- ( 2-

propen-l-yl)-4-piperidinyl]carbanate (I ntermedi ate 24,
Method B, 3.2 g, 4.71 mmol, 37.5 %yield) as a white
SO|Id 1H N VR (400 MHz, DVMBO-d6) 6 ppm 7.98 (s, 1 H)

-— o~ N



15 - 7.41 (m 7 H) 6.85 - 6.97 (m 1 H) 6.67 - 6.83
(m 1 H 565-581(m 1H 524 (g, 1 H 505 -
WG2W91831352 H) 4.85 - 5.01 (m 2 H) 4.33 - 4. 5ECT/EP2009/055190
H 3.36 - 3.49 (m 1 H 2.95- 3.17 (m 1 H 2.66 (s,
3 H 2.53- 277 (m 2 H 2.30 (s, 3 H 1.76 - 2.02
Am 3 H 1.72 (t, 1 H 1.49 (d, 3 H); deternination of
‘-ﬂstereochem stry of 0(33) was determ ned by NWR
Con@pam son with Internmedi ate 24 prepared foll ow ng
Mat-hod A the, two spectra were 20concordant. The atom
ndhbqu,ng shovvn= in the follow ng structure is included
for ti;e pprpose of correlation with the NVR data only.
URE C: =%. 04*mins, nmlz= 680 [ M+H] +.
25(2ndel‘ut ed) phenyl met hyl R2R, 4S) - 1- {[{(1S) - 143, 5-
bi s(t.rif4 uor omet hyl ) phenyl ] et hyl | (et hypani no] car bonyl
| - 2- (4 fluoro-2-net hyl phenyl) - 4- ( 2-
propef: 1-y1) - 4- pi peri di nyl ] carbamate (I nternedi ate 25,
3.39 g, 4.99 mol, 39.7 %yield) as a white solid 1H
NMR (500 MHz, DI\/BOdG) 6 ppm7.92 (s, 1 H 7.57 (s,

(2" "& )O@1 “ditheftil 8.8%n (éd( hofd2-hefishe I§11 Q open-1-
yl)- 1 ;:Hﬁ) r§il a@og@ateg{?{lé}g ﬁ"@ }_6250 3 ](;aljﬁ 56@ Béyleﬁ(j)gg H NMR
(5003IVIH4 Q¢ﬁt0rIB)I§)DFIZn g@9- (dgx 0381) 646 16. 9|5l (m, 294)(%94 36196 (n,518H) 5.11 -

5 5.18 (%, DTH( mM992d <bH)1 R) 3@2(s4.13 () 1 H)F053 - 3.689m MHYR2.BB (8,.348) 2.19 -
229(% 2§-<)H? 86 &, 9" Pﬁl%/an’S fn %tﬁm&hq'&s( ) ﬁ’ﬁ 94 ¥3)9 H); Dipolar

a é e
comtEdokered. Y o IRl B tocidn e 2 n. . i H-20 to

H-2 (% Adromn.ngraslhwh (waak)heb. fRiid Giwaty @rreiativos erd meanioplutiedly if the
pipefi@he trih § AR08 hPRlchaRr dodtforibteh, W.§ hiwlidiBodIMR  8ddiroMhe/ aromatic

10 mom?fr\? sz%qmoil\g égg%ﬁg{ggtﬂ% %%%%??so(r)nn PI?;')Z. Tr% 5’[&)?1} Rérhgier%g;sshown in
the f@kw\en@gtiuwed% ingluged, iRs ”ﬂ%@irp%(’fr@f reF‘d?@ WEP theuNMR; deda only.
5I nt er nedi ate 26 phenyl met hyl
ffoR 4S) - 14[ f (1S) - .3,5-bis(trifluoromethypphenyl | et
ybk(methyl)
am ﬁol Ci rbonyllnz (4-fluoro-2-net hyl phenyl) - 4- ( 2- oxoet
hyl ) =42 p| “per @i nyl i car banat e F
10Asokut i gnof ghenyl net hyl R2R, 4S) - 1- {[{(1S) - 143, 5-
bi S(zt Ti:fd tor omet hyl ) phenyl ] et hyl | ( met hypam no] car bonyl
| - 2- (4-1’1 uor o- 2- net hyl pheny1) - 4- ( 2-
propers’ 1- y1) - 4-pi peridinyl]carbamate (Internediate 25,
1.21 g, 1.780 nmol) in Dichloronethane (DCM (80 nl)
was ceoled to -78 C and ozone was bubbl ed through the
stirred reaction mxture for 10 mns; the reaction
The besiduat chideewasTperified at biotagees-ceiumnr @aL 1 &utimdeith 88:2 DCM/MeOH
to offthihf 0gen at nosphere and di nethyl sulfide (10 m, 1.78

15 e HRCETRIEL Ao dRdlihic S r o2 propen-
yh)-1siperishiecamoxyatgp tatnéﬁdilat@ & Yea s6@AIMIRE Srifdeyieitls UPLC: Rt=
057pumsfm/ed3m/[m4+q§mgenmwm+mr aphy (SP1; from 1:0,

plateaux at 6:4, to 0:1 Cyclohexane/ EtOAc) to give the

@ e TACRORI IR (2B St e P g pin e ey Hgproper-t
20 yl)- 11pipgridinegarbpgylgte, (IntermpdigtedB 18 g7 563 mmol @2}2) %pyiclg). UPLC3&t= 0.58
mms(,m/z%dﬁl)[lvmngs Mm36+HM 1 H 6.86 - 6.95 (m 1 H

.71 - 6.84 (m 1H 5.25- 538 (m 1H 4.89 - 5.02

m .2 4.35 - 4.45 (m 1 H 3.36 - 3.46 (m 1 H)
—SMQ—%'"“’. late & 09 (m 3 H) 2.80 (s, 3 H 2.31 (s, 3 H 2.03
11-dinjetivethyl 2 H) 1.87 - 2 02 (m (2Ri4S)2-@cfluord-2zdethylptenyl)-4-

25 nnfh{1%oxydcdrbon noR4=12prdPe it A8)-1 M erididec@PBoxylate
+ an +. _kgter nedi at e
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met hyl (2Z, 2E)-4-r (2R, 4S)-1-{[{(1S)-1-1. 3, 5-

bi sari fl uor onet hypphenyl I et hyl | ( met hypam nol car bony11-
WQ@2{0448318%r 0- 2- WO 2009/ 133135PCT/ EP2009/ 055BQDEP2009/055190

met hyl pheny11- 4- ({ 11Phenyl net hynoxyl car bonyl } am no) - 4-

piperidinvil-2-{f(1,1 -

di net hyl et hyl ) (di net hypsi | ynoxyl - 2- but enoate HO OH

H3C. k3 Si CH3 .CH3 5DBU (0.341 nl, 2.28 nmmol) was

added dropwi se to a suspeS| on of LiCl (104 ng, 2.465

mol ) and net hyl

[bls(nethyloxy)phosphor¥&}@ (1, IL- dlnethylethyl)(dlneth
ypsi | yl ] oxyl acet a r aHetko %t\[g 4981, 22,
¥

663-666; J. Org. 2006 . 9144£9452, 770 ny,

2.465 mmol) in dry cetonltr (15 ni’) and the

m xture was nmai ntained at 0 S&for 1 hr. A solution of

phenyl methyl [(2R 4S)-1-{[{(19)-1-[3, 5-

10bi s(trifl uoromet hyl) phen et hyl | (et h¥pam noj car bon
To W |soiut|@z; quuaﬁodl@_eﬁwqt{wl ph%?j%ﬂ-éf @n‘@rg)_-Z (4-tluoro-2- methylphenyl) -4-(2-
propexdeyl Ryp)pedidipepaboxiaty |(htamediatt €6,(25ye7 hiédnabk idry DCM (400
ml), %4@) @, a %ol%ﬁ@n Waerﬂzgl &éﬁbeﬁﬁt&rQb% 67 Mol Wﬁﬁ:@l@idﬁéo ml) was

addq({”aR%n tﬁ? re%qop é’nllxﬂjée %twﬁdufroé'}v\ﬁ]%urglqtetméap% {empegature The
solvencvasaguanomied and the rr@ﬁéwe g@isLrUriged oy fiash rghromatography (Biotage

systgda) s ﬁmtmgéla)syr)go@ asipmargstM {alﬁdlfrdmChybEhéb;dnetththZ ¢ytiomekéne/ethyl

acetéf%séé l&ﬂlxyf#(ﬁ&lﬁb & tile LhAREML 915 é(?ﬁ tmm %n%ld) as a white
foan21 a %) frppmy - g Z11lH)693-
7.01ntm, 224)2638)6 nﬁ@B)(ms fh FaﬁyBGAc%Bbﬂm‘r H) &. 9@5 511% (m r?aHl‘éB&eé 98 (m, 1
H) 4at4 0164 {rar 1 H) 4miens4.65va8, aeided7ats. o8 (:mtoHl) bemr eRsy (M H) 2.20 -
2 57”(‘:1?“6“H5e 284 1 47 t’éﬁ‘ ﬁt) r 1ed1 8¥ Fn”H tt 5 2& 6% (H% 1.16 (5. 9 H);

ure was atu ate

UPLﬁa (TEJ%%{E’%/Z é‘ga[@t Were added and the
t wo phases wer e separated. The 20 aqueous phase was

|nteﬁ9{§d|afétﬂj W|th Et OAc (2X) and the conbi ned or ganic

glvethetltle compound (73 ng, 0.846 mmvol, 68.6%
yield) as a white solid. 1HQNVR (400 Mz, DI\/ISOd6) 6

ppm 7.93 (s, 1 H 7.56 (s 7.6-746(m7H)
6.91 (dd, 1 H 6.72 - 2 (mM" 5. 48 (t, 1 25 H)
5,25 - 5.36 (m 1 H - B m 2 H 4.34 (d, 1

H 3.72 (s, 3 H 2.74 - 3493(m H 2.80 (s, 3 H
2.26 (s, 3 H 1.54 - 2.10 (m 4W1.48 (d, 3 H 0.90
(s 9 H 0.08 (s, 6 H; UPLC. Rt=F1.22 mns, mz= 868
To E 2R SSso}l;_gPegrr?)gh?&Ie*s%m]@ah qetﬁ;% 3?2?2@)&-(4-ﬂuoro 2-methylphenyl)-4-
({[(phanysmethighaxyicardonuiparoine-fy2-prsivenyit¥ 1 viperidinecarhorylate
(IntediibdigleCer RO QY 3.1 Tmndh fin uqx DicRtorat diiiaid @om) sbo8mili azasc, TFA
(1250rln q%?Z @Qg ngaﬁh? %b?nmé Iaml %ewl%gh%n m&ﬁ)re %@ stirred for
hcmr% ﬁth SEGPREPRIALY! P%@twwwe%rét'w%dvﬁhne%ﬁ%w) and a
satufatgd ¢dutidnugfrNeHGO3 m’siaylhp@enwlp)-k-ﬁ Two phases were separated and the
aquecdtsdiapgrawds eRlrdet&d daapen? (ar RPXJoatndd BigahidBidy @t vere dried
(Na278%4) fl|tg%d and evaporated affording the title _compond (23.0 g, 60.1 mmol,
quantitative yield) as a colourless oil. 1H NMR (400 MHz, DMSO-ds) & ppm 7.46 - 7.56 (m,
1H)7.25-7.41 (m, 5H)7.07 (br.s., 1H)6.92-7.03 (m, 2 H) 5.67 - 5.83 (m, 1 H) 5.03 -

-60 -
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Toasol uti onof net hyl (2Z,
2E)-4-[ (2R 4S)-1-{[{(1S)- 143, 5-
whe@otsi1sd uor onet hyl ) phenyl ] et hyl | ( met hypam nobCHER29AY/55190
| -2- (4-fluoro-2-nethyl phenyl) - 4-
({I[ ( phenyl met hypoxy] car bonyl I am

i no gerl di ny If]rr@cz
5.1954, ﬂé‘d)ﬁgﬂ? tshIH) G onisk 1y ))23&321 y$ Poxy} 2 pL) Butbe(dodtie 2.29 (s, 3 H) 1.99
(d, Atnt.e4 mediBaime 1 24),1.3634, 1™8); URLSA REATBR)mihs, iveEsesmi+H]16

m ) was added cesium fluoride (411 ng, 2.71 nmol) and

then Eai | adi um on carbon (10% (73.4 ng, 0.690 mmol)
Inte esulting m xture was stirred under Hydrogen
phenyimetipH (2R 4B=-1-{[§i3- for 1 hr. The catal yst was

bis (friflops ®etH Yohandl  rhBgyRas el B sl sib o VRE-RYGHR X -at ed
metﬂﬂgﬂéé(?r]‘ gﬁf(%g]f&%,{ 1334)%@ e\@-ﬁ? iRfch D%rrlne“ebet ween Et OAc

y) tre two phases were
separated. The ag. phase was extracted with EtOAc (2X)
and the conbi ned organi phases vvereCdgl ed and
evaporated to dryness.Q Thé srude puri fied by SP1
(from 1:0, plateaux >\‘1N | Cylcl o%éx Et OAc to elute
I nternedi ate 28 : 1 And ‘ﬂ{'\é Xt dr, 1
Cycl ohexane/ Et 0 0 eIH.Sg@ nternedi ate 29) to give:
15( 1st el ut ed) net hyl ( 2R, 5S, -8-{[{(1S)-143, 5-
b| s(trifluoromethyl)phenyl Tethyl | (rret hypam no] car bonyl

-7-(4-fluoro-2- msthyl pheny )-1,8
zasplro45 ane r box Iate I nt er nedi at e
To ?%@ e @1 B@W@%@)até’s 4 mqt%ﬁ@aﬁtﬁteﬁ#ﬁ ml) was
sIOWM\,GUC(eAHO@ swldlzqn afcm&m@)eﬂwl B, 45 )827(4-8yord-2HpetiylpBen(yd);4-@-propen-
1-yNH)-pipeddinyllcarbathate Y Inferhibdibie’ 98,-2 § 8@3(rﬁ}no ald SER6 (1(.8ml) in dry

ethy% E%; %6(%6 rélsjgad% é_l)‘rﬂ)ﬁ y\/&asggﬂrged 1{)?5}_@ ftqg g eiferjﬁgerature
Then al_%olujloq:pf ({[§ 5 tgs(,tq)flugro_[r@ethyl)g)hgqylhﬁth np%thw_arg@e (VVé) 97107818, 27
Sep 2007) 6.499 d,.5615 hchol)Zand) TEA 8263 tn|) irl diy)Ethyllaeetatd @0imigwas added in
5 miued<LaE e 3?16)’re§ult|ﬁ§1%u%&r§)on\"@§s defedd ﬂﬁ‘dS bﬁbuFB pMé“coollng

NaHERH S350 bR it el S Mers R Rluistshdth b8 Bno two
phages WQfWSﬁ@a@tqducT 8 2EUSQS| RIS S %ﬁCtﬁﬁéV'tbLﬁt@tb@@etme (3x) and the

combined eir@dmc)phameBhNérb&jrlNN/RNdaS@4):)rﬂltyredHﬁ’tdCevdﬁbFatéd B dryness. The

resi(men%/as I‘Iﬂg 2% afRp Vit Mdtdge M (from 1:0 to 7:3
2 09/ 1 2009/ 05

CycI %Iée gvg) % h%s ?f tE\? &_@ﬁw 1% batch (1.6 g, 2.40
meh %Q@% Vllekgl r1drhks.l 055)9%1'?;” l\éﬁ}(H 6] & PRID HyRFa(®i hol) dfdengH) 7.27 -
7.348 (m75(Hl)—7f 124I(Hdo12+)r76’[81wrr.‘eheﬂbﬂlb-91 (8d, 1 H) 6.76 - 6.83 (m, 1 H) 5.68 - 5.81

(m, ?' %%%P'ff Sig 2%@9 (F@ﬁ h@b dHH E%@Edﬂ ?=19H 4.36 (d,
1H>3éﬁ@ 66?%%?') 4 &@52% 3% é)f‘ﬁ e G @ s 3
1.84H)2. (75 (5, 3 HY1.84 (151 (H) uan) Rie 17@2 m.r@, g8z @ﬁa [MH- 'Bleﬂ,@"d batch was
purifieddladdi by Hifladh 2%hfdhatdgriphy3. Vid -Bidtag4 (SBR1 1(fkdm 3168 to 7:3

CycI%ﬁexai\ );%tog 4%0 J\@ t%? %’Tuﬁue_?lw%b%%h%? of ihe’;gtlezcg::;@gg(unl @Qs g and

©1.53 - 2.05 (m 7 . Due to overlapping of the
d| agnostic signals (CH(7)eq and CH(3)eq ) the relative
Intefh&diaecygem stry of the CH(8) was assigned after

Qhe%&[hétrhggt ion of ﬁﬂf*ﬁi ll1?({[3‘?%-%Tc‘st@rf%%irgrﬂgq{vl)phenvI]metth}(metth)

rat e LO IBLLLY) [TOWIL T 11 LTIS

amineloarbgyl}-2-{fiueror2methviphenyll i {roxasthylid-piperidinyligarbamate

correlation with the NVR data only. HPLC. Rt=5.20

mns; Ms: mz= 604 [ MtH + and 626 [ M+Na] +.

I nternmedi ate 30 15phenyl net hyl

[ (2R, 4S)-14ff(1R)-1-1. 3,5-bis(trifluoronethvi)phenvile

thvil (methyl) am no] )

carbonyl } - 2- (4-f1 uor o- 2- met ﬁsyl phenyl) - 4- (2- oxoet hyl ) -4
- pi peridinvil carbamate

I nasol uti onof phenyl met hyl [ (2R, 4S)-1-{[{(1R) - 143, 5-
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20bi s(trifluoromet hyl)phenyl]ethyl | (nmethypam no] carbon
yl I -2-(4-fluoro-2-nethyl phenyl)-4-(2-
W@e@pass1is y1) - 4- pi peri di nyl ] carbamat e (I nt er TeRCHER20891055190
1.2 g, 1.766 mmol) in dry D chl oronmethane (DCVM (40
m), at -78 C, ozone was bubbled until the mxture
becane cyan (7 m nut esb. Ni trogen was then bubbled for

30 minutes at the sanme enperature adfst he m xture
becane col ourl ess. Di X ul fide m, 270 mmol)
was t hen added and B xt\ur g Ve irred overni ght

whil e the tenpeya ngirgase to r.t.
Vol atil es were &va s the residue was purified
by flash chronmat ography ($ system 40+M cartridge,
eluting from 100% cycl ohexane to 50%: 50%

cycl ohexane/ et hyl acetate).fFRel evant fractions were

col l ected .and the solyent renmoyved in, vacuo affo
A the vxéog%@/ 133135 PE/ EP2009/EEYGEI (| o conp Eﬂg'!ﬁg%)”[{w 5
bis(trismomgthyirhenglimety [ msthyagiinalearbenyliz2- (AhﬂLtOéoermthylphenyl) -4-(2-
propdRUGH)-Riptpedidid@lloarsandie ar(terpediate Mz =66B2 nig 901 mmol) in
Dich &%Efﬁ%ﬁéiﬁ) MZ%S ﬁlﬂlahﬁa@/éo tt'8y|78 ?and ozone was bubble? through the
2R 4 47 f rP% |

tri
stirr Tela

0n ns: the reactlo became rll%mllhe}q |tpwa t|rredI under a

nitrogam Bm’@qﬂhe@-wﬁ- @lmﬁﬁlﬁlbsdfid\%t’lﬁyﬁpméri|)5|9)mmlﬂ|0 2as 2ged af M °C. The
resuhMbOﬁXﬁne’ZV\@EQﬂﬂ&Qd Jor' el Ars t8-quicper rebidual beeHidd Mriereaction mixture

F [ I h c
was &)n@ﬁ\@%i@@ﬁnﬁ V%Jggsrﬁggté% dﬂ'!}gt?r@ @l%h_’ffr@d l%dr‘?%i/ fﬁﬁl@(‘gg)gcedure a
Soluf@n at mospher e. To this m xtRiE8YIMeHM | ed at -30 & 48 T-{{[3.5
bis(tptcasrsethyh) phenyBroetbyi}(detiyl)3dinjcarbony82- il oro-Remethyl dleghy!)-4-(2-
prop@ﬁﬁtylpmpﬁ;ﬁnd||n9ﬂ(ﬁﬂ§é?né’t§d (ﬁ@ér%.a\t@smbss@we%g Thers1  mmol) in

Dich O%ME h% X‘@éMﬁ; SNnags:%oo ?gp? %EFEEW Enfﬂ @eg through the
stlrrqu Eﬁa§t"1?ri FTT')Ftle@r SHéPH"S)'Pﬁ pﬁ%??']ﬂé%??qa(”h% ﬁ%?Cé'SP s stirred
undsrld rigegeh dimosplerg-amdtdiméibileswfibe-(40 (- 135 mmol) was added at -78 °C.

The ‘Pé%QjﬁFnB%&tuﬂ; %@@ﬁrf&i 854 RAMBYNBA r(ek.ehardzsrsﬁ.uét e 30,
N was_ di ssol v THE

The WO P(g}gblpgd refb: n gmzt re \lyer?lev%porgt%gu? IHE}/ \s,\%?réé thgocr e Was purified
by TigplophiosBlagsaRavEL Rt i (5emot-OpHalRgwhat Bl Platearx #6) -3, plateaux at
1:1 {0 §:( XR)ctohéBane/EtOAC) to give the title compound (868 mg, 1.3 mmol, 79% yield
consuﬁarmllgstﬁé {dtd] aHﬂqufT&‘tM %@ﬁ%f@fﬂai &ddavh tH Wb P¥h R A £&/F ke foam.

11 K BIG i, PMSD BR a0 A LT 881 80N L) BERdE2 H) 745 -
7. 61((rfht1é1*)r7ebﬁ at-443m) 6 &hé- &Mddtiﬁ%élﬂai b 6.8Rdd, 21930 d h)t.88 - 5.04
(m, 2Hy@.620(dr 1 H) Mt3owas4é ahf 2 st Bradi-reg54 on, 1HNR.90THE10 (m, 3 H) 2.90 (s,

3H[E f‘(é%“ %3002%&@11@@4& d;!oo 2%Q%ar1q—|)f+lzi§ hen fHﬂd’?C Rt= 7.78
efafiiiSe

N ’\m dropwi'sé to the'fea
m'”Sm lﬁ"F/é 1*7ae 6 *rt for 4hrs. Et20 was added

to the reaction m xture and the organi c phase was
|ntewa§dﬁafémth NHACI aq and brine. The two phases were

-ﬂ%%ré ¥yl énxﬂfﬁm@t‘i‘wﬁ}’rﬁéthvl)

eI ut i ng from 1OO%QI to 70% BO%QI Et OAc) . Rel evant
fractions were collected and the sol vent renoved
obtaining the title conpound (145 ng, 0.102 mmol, 30.3
%vyield) as a white foam UPLC. 2 peaks Rt= 1.02 and
1.04 mns, mz= 710 [ MtH + and 732 30[ M+Na] +: mi xture
of geonetric isoners (E/Z). Internedi ate 32
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phenyl net hyl

(55, 7R -8-{11(1R)-1-1. 3,5-bis(trifluoronethyl)phenylle
W@ boobh1gares hyl ) WO 2009/ 133135PCT/ EP2009/ 0551 98CT/EP2009/055190

am nol carbonv1l- 7- (4-fl uoro-2-net hvi phenvl) - 2- hydr oxv-

1, 8-di azaspi rof 4. 51decane- 1- carbox ate F

5Toasol uti onof Phenyl net hM (2R, 4S)-1-{[{(1R) - 143, 5-
bi s(trifluoronethyl) phﬁ%y yl | (met hypam no] car bonyl

| -2-(4-fluoro-2- nethylph 5 4-

[ (2E/ 22) - 3- (nethylo Q-p@@pen 1- yl] 4-pi peridinyllca

rbamate (I nternmegdia N, 140 ng, 0.Q@¥Q mmol) in

Tet rahydr of ur an (?Hﬁ) at_0 C 2N HCl (0. 148

m, 0.296 mol) was_addtedland t HEsr ion was | eft

stirring overni at® rth o Nirﬁ o ,were added

10 NaHCO3 sat ur Sth@l apd Et 20, the two phases

wer e separated and the or 9 c one was dried over

Na2SO4. The solid was filt®eted out, the sol vent was

removed in vacuo obtaining he title conpound (110

. UPLC mns, mz= 696 [ MtH| +

DBqn&i.%‘}qT@ai%l@@ @@ol)l\g%@ﬁ%d ﬁ@pmgp to a suspension of LiCl (110 mg, 2.59
mmdl5S 7 RethgH bis{haRyloty)bhGphotyllg(1 t-diMeatiofethy)(bivictipsinokgacetate
(TetFa'PhéH}oG”L"étthMb% 22, 663-686; J. Org, Chem. 2006, 71, 91449152 810 mg, 2.59

t h h 1
mm@f"azoﬁgéﬁ?%r z”f“%ﬁd‘?ereﬁﬁ@di”e"%ﬁ%sgﬂ%s RRBAE S p26 9P e K soluton
of suspension of Pyri @heimedil or ochromate (PCC) (B&R#HS)-1-{[{[3.5>
bis(triorémaByl)srenl/methy RGNt 2)amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-
oxo%&ﬁ;ﬁﬁﬂ-%%ﬂéiﬂbl}&ak%t@ RERHNEBLRY 2, BB6 1R, B291 Mnldd) I3 tcnitrile (5
mL) gyas qqded| igpvgie eh 91 YoAthihe 'Eemian PR RYIESIE AT by hile the
temn)erartu(eflwasLaﬂpweQ-tqémmgaaqﬁ]@n?i) C2 Further solution of LiCl (220 mg, 5.18
mmdly, drroetiyll, [&rsdhatm@m)bﬁésfbh%%ganemﬂetwthﬂxyuhaatm/l)su|y|]oxy}acetate
(Tetﬂa'h@&r%%”ﬁé’d a1t9%13%2 é@gp &%) S? gfﬁ}ﬁ;érﬁat rtaﬂd 9'1?@915216 g, 5.18

nmxur

mmfﬁh?fe‘i@ 16 ik @G B SRY 6&%?9@'925%(‘(%&) magigingdrg 0 “C for 10

ming). \m7ad1dmil alt P sCalvdibd raactionhmixture ctnidoih waisxstimed avesnight. Further
soluti&f t oSt LiCY I pEIoovAgNi 2Bb. ol hemsihyt Uﬂb%(M@ﬂh?loﬂﬂgﬁ@degQ/I]{[m 1-

am@flh SR P o gL SRR Byt el 28 864, o
Chem Pe8 .ol tHAHIGR2. L PhRge2-28 ganal §nd tijtte (0-3p ”Er%d% mmol) in dry
Acetobitrile (feohl)afmietairedEd O2Ci fon1Gvenspwes biddel toyth&lreestion mixture cooled

to 0 COr £t RES 3R {of Qh R WhildlBR: teRlpkHdiite stomoaiea tb thckeake to 25
°C. IQI%HCQ? %ﬁ‘ﬁ%t'eg Eﬁggv%nﬁtoldct{?acug%@#ggver%gdf%od wf {h?qwg rﬂ)ﬂases were
separaieg o LRI 2 BB UsPNage Was\itraeted WithdEtOARLEX) Rﬂd-trga emnbined organic
phagasnsverar dtied694d [ ddedpriated to dryness. The crude was purified by flash-
chromatography (SP1; from 1:0 to 7:3 Cyclohexane/EtOACc) to give the title compound (889
mg, 1.041 mmol, 80 % yield) as a white solid. 1TH NMR (400 MHz, DMSO-ds) 3 ppm 6.54 -
8.14 (m,12H)5.38-6.07 (m, 1 H) 3.72 (s, 3H)2.71-5.11 (m, 7 H) 2.51 (s, 3H) 2.28 (s, 3
H) 0.99-2.13 (m, 6 H) 0.91 (s, 9 H) 0.09 (s, 6 H). The sample consists of two species ratio
~3:1 most probably E and Z isomers (E/Z not assigned). UPLC: Rt=1.19 mins; m/z=
854[M+H]+.

Intermediate 22 and 23

methyl (2R,5S,7R)-8-{[{[3,5-bis(trifluoromethyl)phenyl]lmethyl}(methyl)
amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1.8-diazaspiro[4.5]decane-2-carboxylate
(Intermediate 22) and methyl (2S.5S.7R)-8-{[{[3.5-bis(trifluoromethyl)phenyllmethyl}
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WO 2009/ 133135PCT/ EP2009/ 055190 | nternedi ate 34
3-nethyl 1 -(phenyl nethyl)

wWhe®usi1ss uor onet hyl ) phenyl | et hyl Uret hyl ) PCT/EP2009/055190
(5S, 7R -84ff (1 R -1 -1'3,5-
am nol carbony11-7- (4-f1 uoro- 2- 5nmet hyl

phenyl)-2-o0xo0-1,8-d i azas pi ro[4. 5]| decane-1, 3-d |
me ino]carbonytiy-(4-flugro-2-methylphenyl)-1,8-diazaspiro[4.5]decane-2-
carbbxgké Uhtepmedpiteny) net hyl (5S, 7R) - 8- {[{(1R) - 143, 5-
bos(trifl uoromnet th) phenyl ] et hyl I met hypani no] caGConyI
3

HsCJ e &5F | uor o- 2- ngthyl phenyl) - 2- oxe 0
P, 8- Hi-@Zaspi 100 ecane- 1- é‘h?‘tﬁ)xy | ntoer, te
33, 85lngN_i N T drofuran (THF) (2_niN,, rat

Li HVDS (0. 267 W, 0. 257 mol) was added[andl |&ft = CFs
stikdpg\atCthis tenperature for 1H® t Ayl
@ ate (0.019 m, 0.245 mol) added at the
same tenperature and the reaction was t at this
tenperature for 2 hrs. To the solution mas added NH4C
saturated solution, followed by DCM and water. The two
phases were 15 sepatated and the agueous one_was
To extraBted wisHOEM TheCConbi ndletd¥ gani ¢ (Zayersl(@Ae)1-{3.5
bis(tfifludremetthyl)prrenyidrhe tayijieestey e etran] ctrbon v}t &-frodo-Rneethylphenyl)-4-
([(pREAREhYI %c%\ﬁmﬂ\jlgﬂnihﬂ)-li%fdéﬂ?iﬂpl;ﬁ@{% :12 tgf tlf/vla: g
sim AR D Rleh o i s 258 193 i tRarmon i
Methangd (\m1) miasceersd eesiym fBionde ((§04 1mgy) 3:p26mmod), and (the resulting
soluffor2as left 448l fom1 1. Fhe®.18% palladth 6MCatbdd) (9. MO, 0.886 8dmol) was
addddMo theMolRidBand PedBslifhg hitliredwaé sfifled IndS t)drdgel?atmosphere

=gty o e TR cofivs gl ricsciyef i th s sty tips dlapbrated t
dryngbsct theeresidue wipsdiaiianed desitwes e

g)A(a@md)wagﬂ;(gOremqyp salts) and the
two @rase evevé Sephratean THeeasi ghade ahs Ghlfajtegewittarmonat (28 and the

comk)i'ﬂe{j R a%&e&%%H%ereT&%daJn%r%vgg&%ﬁ%ng%r;ﬁﬁ@g\.'nl' Herbrﬁ(ﬁbe\%vas purified by

SP1 ¢l TR 4 - AR T3t aC BN SO RV 0. o6

mns, mz= 752 [MtH +; HPLC. Rt= 7.23 m ns.
(1° eluted) methyl (2R,5S8,7R)-8-{[{[3.5-
bis(trifluoromethyl)phenyllmethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 22, 69 mg, 0.117 mmol, 11.29 % vyield)
as a white solid. 1TH NMR (400 MHz, acetone) 6 ppm 7.89 (s, 1 H) 7.68 (s, 2 H) 7.29 - 7.38
(m, 1 H)6.74 - 6.90 (m, 2 H) 4.75 (d, 1 H) 4.49 (d, 1 H) 4.29 (dd, 1 H) 3.79 (dd, 1 H) 3.67
(s, 3H)3.44-3.55(m, 1H)3.05(s,3H)2.77-2.97 (m, 1 H)2.41(s,3H)2.14-2.33 (m, 1
H) 1.86 - 2.02 (m, 3 H) 1.63 - 1.83 (m, 3 H) 147 - 1.62 (m, 1 H); the relative
stereochemistry of the C(8) has been determined by dipolar correlation between CH(8) and
CH2(7)eq at 1.71 ppm. The atom numbering shown in the following structure is included for
the purpose of correlation with the NMR data only.
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WO 2009/ 133135PCT/ EP2009/ 055190 Internedi ate 35
nmet hyl
W@ 3®89/1R)138411. (1R)-1-1. 3, 5- bi s(tri fl uor onet hy pptiERR100%055190
hyl | ( met hyl)
am nol car bony11-7- (4-fl uoro- 2- net hyl phenyl ) - 2- oxo- 1, 8-
di azaspi ro[ 4. 5] decane- 3- carbox ate pH, F
3-met hyl 1- (phenyl ngt hyl ) (5S, 7R)-8-{[{ (1R)-1-[ 3, 5-

B4 sgtifluor omstshyi)phenyl ] et hyl | ( met hypam no] car bonyl
. 1= #5(45%4 uor o- 2- fre hyl pheny1) - 2- oxo1, 8- di azaspi r o[ 4. 5]
ﬁeca‘#re"l 3-digar b0xy1 ate (Internediate 34, 78 ng) was
di ssol Vé:di‘l n. 110 Mgth‘-ane# (3 M), Pd/C (8.83 ng, 8.30
pnol ) v\ﬁ ‘agded and thessuspension was |eft stirring
at rts nder a H2 atrmsphere (1 atm, for 1 hr. The Pd
was fl I tered out and the sol vent was renoved obtai ni ng
the tit}& conpound (60 ng); UPLC: Rt= 0.82 mins, nfz=

618 [M+rH +. Intermediate 36 15net hyl
(58 7R) -'8- {11(1R) 1-1. 3, 5-bi sarifluoronet hypphenylleth
net hy
HPLXSa ﬁ&ﬁ}m"‘ﬁ ('\Asfm/&o?%P B8t hyl phenyl ) - 1
, 8-di azaspi ro[ 4. 5] decane- 3- car boxyl ate CH, F A

(2™ sol ution of él'ﬂtle t hyl oxoni umghyiaf | or obor at e Ad8s IR)-8-{[{[3,5-
o A T Y bty e pRyRBg
dlazgspﬁmo[{ﬁg q{gﬂ))@/éq\tgéwpqrmetﬂw(q23 385 mg, 06 3 mmoI 3.0 % yield)
as afvl/hjtersmh&-‘n‘éNl\/LR pI0OryH} -a2etmne) & pBmdl.8 éss i H)07.88 f, dertan2s - 7.41
(m, 19f %afabﬂés(séb%ez(l-l e edi 1 £48%, 13ﬁ) A8} (4 1 H) 3.81 (dd 1 H) 3.63

o Apilar guetehe L, (ol ol ed ot ol 9907 0,
H) 16/@ 141 bmah ) {18 -alg(Ro0s3 Hayleue inayedsn diagnesiic\wianalsiici2(7) and
CHZT(:h)eqplh@a'@iamvé ayrscchemigtrycafnd(sh@ds beeh tagsigded bfteugdte@nination of
the Péﬂét@)% rﬂ{st LB?eth@néih&rOB% {éfécﬁéo%’er (intermediate, 22). The atom
numgering s oQ/\Ilnn e fo o%vrlr?és stlrl?cttuergﬁé |r¥:lu(de§ forRPhe p és<e §)corre%t|on with
the NMR data only.

HPLC: Rt= 6.63 mins; MS: m/z=590 [M+H]+.

Intermediate 24 (Method A)

phenylmethyl [(2R,4S5)-1-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}(methyl)
amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-yl)-4-
piperidinyl]carbamate
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bi s(trifluoromnethyl)phenyl]ethyll (methypam no] carbonyl
| -7-(4-fluoro-2-nethyl phenyl) - 2-
W@ pohgdiaxy) - 1, 8- di azaspi ro[ 4. 5] dec- 1- ene- 3- caPGDEP1089/¢55190
: WD 2009/ 133135PCT/ EP2009/ 055190 , CH, UPLC. Rt =
0.92 mins, mz= 632 [MtH +. This internmedi ate was
di ssolved in Methanol (2 ml) and to the sol ution,
cooled to 0 C, sodium Sya obor ohydri g (10.99 ny,
0.175 mml ) was added § L.25M HCl in 5
MeOH was added mant @Pﬁ d 3-4 and the
reacti on was | ef tirr
solution were a NaH

854t tr afed sol uti on and DCM
and the aqueous | ayer was racted with DCM O ganic
| ayers were conbined and fiTtered through a phase
separator tube and concentrhted. The crude was

To Psblitfionest tkmoﬁ ar.ur9 doesl) & arenh dry effyPRsetStet(2.5 ml) was
slowgp%\(?o%dq solu ’éf:ghen%f P{M{zﬁiéﬁ @ﬂ?org\%rrﬁetﬁﬂbhéarﬁ/‘) éfj(Z -propen-
1- yl)fap@snem1csrb{amq@ytenra@d@teb1.8spt9r8.q 2:R5 BRADIRNG) BREr9 Bl in dry
Ethyl Wgélafertt my)pand ihe] roixtuoe myas| stivel 4or 5 minutes at the same temperature.
Thet ! Ho%@mﬂorm‘v‘éﬁ"'){ enpls- blé(t@"rl@‘r(ﬁﬁ&ﬁﬂ %@Eﬂ]@ﬂﬁ%ﬁ@arﬁn@amrgamc
Lett%{gxél(l7gt1§8 §Fr@g2009 i rm-i G?Ma” (@g? nél) in drrY ;tr@/bacetate
n‘d)swaqaqiqjedwnﬁ)m(ryteszat H°C7 Tbe resu’ytlngsz@ﬁgnsioq_Bva% regﬁgxed for 5 hours.
Afteb6c@fing the rhixtire Guag HiluteB.v81D dtingl atethle @0RQ Inl} arkd W3sHea with NaHCO3
sat. EbI. @x%@m the Br %mc Igryé'rl)wa% (ﬁ%d((ﬂaZ@O fiterdd andgeﬂagov%\'fﬁd and the
I‘eSI(jIUGEQ/%SOOU(I‘ ed fyf slrkéhr}bmegola} %p{?gﬁta\gg s(ygte‘rglopbsmgg g5 Ldsmg g column
25+M andffrqq) cyclatmxane p AP cyclohexang /xeghyl geetgtaps eluprt afigrgingthe title
compomsi @t 15g,0f.688 AMdlLUEE2 Of yieMY aslbagiirrfeains OHENMR (#0GMbizeDMSO-
de) Bpr '7%83(5 égh@b Q@'ﬁ)(f%z}luﬁ% Btﬂgg ”?395'( 92131 @\@gs 6.96 (m,
Tl o il 93 L UELR £ s (L 2 BE 1 0
- 5.00. (M1 2fi)rfs 38 nf-2% (G024 H) 34| +3.45 fmet hﬁé;(&)t@ 347(m 1 H) 2.59 - 2.74 (m,
oy e T e s
mme{‘.ﬁé: @8‘?@@ 'fi 4U?L§g$ox¥f)ﬁ1 no) - N-net hyl -1 - pi
peri di necar boxam de 25 WO
Intecroediate : B8iP200 25055190

phenylmethyl [(2R,4S5)-1-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}(methyl)
amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-yl)-4-piperidinyl]
carbamate (Intermediate 24, Method B) and phenylmethyl [(2R.4S)-1-{[{(1S)-13.5-
bis(trifluoromethyl)phenyl]lethyl}(methyl)amino]carbonyl}-2-(4-fluoro-2-
methylphenyl)-4-(2-propen-1-yl)-4-piperidinyllcarbamate (Intermediate 25)

O\ CF, \ CF,
0]
@ Y@ o) ?H;@
H H N N
\ﬂ/ CF3 \n/ H CF
H,C O CH, H,C O CH,
F F

To a solution of triphosgene (1.713 g, 5.77 mmol) in dry Ethyl acetate (20 ml) at 0 °C was
slowly added (fomation of gas observed) a solution of phenylmethyl [(2R,4S)-2-(4-fluoro-2-
methylphenyl)-4-(2-propen-1-yl)-4-piperidinyllcarbamate (Intermediate 18, 4.8 g, 12.55
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F
(2R)-N-{(1R)-143,5-bis(trifluoromnethyl)phenyl]ethyll-2
WO gebofidss o- 2- net hyl phenyl) - N- net hyl 4- oxo- 1- pi PEY/ERI00EE55190
ar boxam de (W0232867 4 g, 7.93 mml) was dissolved in
Et hanol (20 ml). The solution was warnmed to 50 C, then
hydroxyl am ne hydrochloride (1.212 g, 17.45 5 mmmol) .
mmelhand baAUMmSBirdlambdiy &ty @eeta®o(2§, mi) ang theniestljingvarixdure was stirred
for SphitdatamdCt Nigerrh bolition \w$1 -3, 5-bls@elfl@ror Gyl sHengl]dth@imethylamine
3. 7{ gf@@b \C(ﬁﬁ& ) SRPTERTBY %H;ﬁ ac&!é?é“g% d%‘%va\é%%d%ﬁ%?@ °C and

sat ur at e

the fegplm UL b RS L éamaﬁa?ft'ﬁﬁera? 3% B ddiagasTuxed for 6
hrs. diheegdactiod revammtseﬂluted withy 6t @A a0d N%C@ﬁm@uﬁdutm Was added.

The Gwo Ph8Sed"WRte sditdatbd YindltHe =S pRasl WhlleRir@dte @ VMAELLOAE (2x). The

comhﬁﬁg%gg}(g(%ﬁas wgteccgrle% n@%@é?ﬁ% nd Qva%%reﬂgcﬁj toodr§r§es]soﬁg§rude was

puriffesicyy. fleghrahrpmetegraphy; (SPH r fremubP oRfateryx )abﬁenﬁ'qt%@%‘itﬁg to 0:1
CyclolexankidDoe Rtorgetehy | phenyl ) - Nmet hyl -4-nitro-1-pi

peri di necar boxam de
(1t (ﬂi gFJ(i) Illhlaegjl()lR?z rlé?h5lpt%| ﬁ)ﬂnr khfy| uor onmet hyk&ﬁ*h%%'{][{?{é‘) 1-3.5-
bls(t('ﬁwwanglvlﬁ@h%yuerthﬂﬁmﬁwl)qmmo Ry br@c4rilyescadimedhylphenyl)-4-(2-
propeh+it @)y-drpibieatiaylRarbamdte @interm88iatend, Matlasd Bj 3.2@, ¥ed mmol, 37.5 %
y.eloabgkqu.iefédu§ ﬂ-BQMﬁM 0 WA dMs 7)) YppraT-98 @MPH) 7883ds, 2 H) 7.13

ROl 65055 by L el e B hP 528 @1 1)
5.05235.76 (fnB1H) 48% - 8. pol) # Sdwi 484 (51 rH)r?s3Q)e€”v€@e(ﬁ1 dnid) 2.95 -
3. 17a(dd|1tH-|)011661(Ej 3t Me2.68 hery. (ﬁhez HE260i(QIB Mas. 76 efd.02x@s I |y 1.72 (t, 1

H) {’45%”3 37 rhél'térm ﬁoé?l ﬁgr drbis Q)ftdl%)SWaESd ned by NMR

compobdcr G SRR e D ﬂ%ﬂq Moy tﬁ? dHO Fregira were
con@rgemt.ahbie mcpmrsmrtmgaﬁmwrsm the Elowingestpiciigesisviegleded for the
purp®e® af edreshtionadihabe WMRIJ28 dNg2S203 sat urat ed sol uti on,

wat er and NaHCOB sat urated sol ution until

di sappearance of MZ&BA The organi c phase was dried

overs NaZ’SQﬁl and evaf)or ated to give the title conpound

(4 1 g,\a_ﬁ 6‘6 miol . §7 Ayield) as a mxture of
i adt er eoi-SomEhe; UF’LC -2 peaks Rt= 0.94 and 0.96
‘\ pEns, m zk 586 [‘»I\/H-H]Ft 30l ntermedi ate 39 di methyl

2-1. (2R |2LR)| i-4.11(17

R) -1l 3. 5-Bi's(tri f1 uor omet hyl ) phenyl | et hyl Uret hyl ) - 77

WO 2009/ 133135PCT/ EP2009/ 055190
am nol car bonv11- 2- (4-f | uor o- 2- net hvi phenv1l) - 4-nitro- 4-
pi peri di nvi | but anedi oat e )

UPLEQE)J@I\% r('fﬂﬁ) [niZAf:SG,%)-[%/FSFHT'ri fl uoromet hyl ) phenyl ] et hy11-2

- (4-fluoro-2-methyl phenyl ) - N nethyl- 5
(2" 4-ni t r o- 1ehitegdr i di necar kpheapirethy( | nt er nedi §2&,488;1-HO0S)-1-[3,5-
bus(tﬂﬁ;oré?m&% |);§HHaWetM\ﬁRm€tr§/§9rlnm% akﬁbng}mhhwbroswniéﬁwlaﬁnyl) 4-(2-

prop{paot a&‘l &meflp%w?qagén?aéé In meﬂla mmoI 39.7 % vyield) as
a whitgtsolihuthy NRA0UMHZ oaMEE-¢@sspnrg 7 9. 31 H}r?o‘ﬂ , 210 7.06 - 7.44
(m 7h|—b9t6.893(dda3 H)ed. 74 s6ig1r(innd IaI 517 -f5083 {0, 1rHN 5(3i (ak1 H) 5.06 - 5.18

M ulse)s 0F R A 1Y 1 IRkeat & 4HmBHHITh.g04- 36(73 {?ﬁmi M) 2.79 (s,

e %%ﬁt@riﬁmﬁe?@ﬁ 55!%3" (90515 digptiminaton of

sterepgtienistryhef t (&633;))hwgésde¢@rr@m§@pby ablbR againpaigonr Wiihi the epimer
|nter®rmﬂ|amaa4\méﬂse@ﬂ lbWing Méthdd BTMee atcy@ Al betrasshomisin the following
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eluting from9:1 to 7:3 Cy: ;tOAc) to give two batches
of the title conpound:




1st batch (388 ng, 0.571 mmol, 61.1 %yield); 1H NWR
(500 MHz, DMSO-d6) 6 ppm 8.00 15 (s, 1 H) 7.68 (s, 2
WOR009/123135 7.28 (m 1 H) 6.90 - 7.01 (m 1 H BCT/BP2009/055190
6.86 (m 1 H 525- 540 (m 1 H 4.05 (d, 1 H 3.60
(s, 3H 3.56 (s, 3H 3.27 - 3.45 (m 1 H 2.71 (s, 3
H 2.52 - 2292 (m 4 H 2.30 (s, 3 H 1.53 -2.47 (m 4
H 1.48 (d, 3 H),sthe sanple consists of a mxture of
two diast er eoi someristat CH(9) (-55:45). The relative
st er epcherist r y asti~shas been determi ned by dipol ar
=cofrel at kops. het ween~CHEY) and CH2(5)ax. The atom
20nunbering shown ingtthe following structure is
~Encl udedsfog t he pur pose of correlation with the NWR
data onlyy -*UPLC: Rt= 0.96 mins, mz= 680 [ MrH +. 2n
batch (112 ng, 0.163 mmol, 17.49%yield). 25
Internedi ate 40 WO 2009/ 133135PCT/ EP2009/ 055190
met hyl E)SR, 7R)-8-{11(1R)-1-1. 3,5-bis(trifluoromnethyl)ph
UPLER{RET &OAYIHF misshyya= 680 [M+H]+.
Evaporatiol afanikedfrddions gdvd briomg-o2 a meddeythatheasyrigt fidthex purlfjesi-
di azaspi ro[ 4. 5] decane-4- carbox ate

% ol .

henyl | uaromethyl)phenyl]ethyl}{methy

5 @ﬁqﬁgﬁ%2'[(2R,4R)-1-{[{(1R)-143,5-
uororriet hyl ) phenyl ] et_hlyl | (et h¥lg am no] car bon¥)
. P
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ng, 0.368 mmol) was dissolved in Methanol (6 m) and
to this solution was agded Raney(r)-Nickel. The

reaction mxture was |£ stirringuger H2 at 1 atm
for 3 hrs. The solid s ArTterash o nd the sol ution
was 10 refl uxed 2’ hr .\ The s@l'v was renoved in

0
vacuo and the cpurifi ef b\ﬂ/Fgash CHrfermat ogr aphy
(SP4, 25M cartridge, el

rdm $89% 10% to 70% 30% Cy
Et 0Ac). The sol vent was

: pved in vacuo obtai ni ng
the title conmpound (70 ng,

g.113 nmol, 30.8 A yield)
as a nmxture of diastereoisbners. UPLC. Rt= 0.83 m ns,

m z= QlgueMrH +. 1§l nt er medjaly@ndiky et hyl [(PRAS)-1-{H(19)-1-13,5-

3% |
gs(tﬁ@ﬁ?ﬁ%k%&h&ﬁ%ﬁﬁﬂ%éﬁwﬁér%ln%i(:tahl)ofnlyt(l-%[(a%topc}f -)npet[]r?yrllp\)/hen(y?lt)-4-(2-

propearbh¢-ppetidipylderhamase 2- (Riemmpdjsieny2f) - 1,39 dBaz4g§0r opmol)  in
Dichldrpilethane { BEp oY) vedsecooldd to -78 °C and ozone was bubbled through the
stirred reaction mixture for 10 mins; the reaction became blue. The reaction was stirred
under a nitrogen atmosphere and dimethyl sulfide (10 ml, 1.78 mmol) was added at -78 °C.
The resulting mixture was stirred for 2 days to quench residual ozonide. The solvent was
evaporated to dryness and the crude was purified by flash-chromatography (SP1; from 1:0,
plateaux at 6:4, to 0:1 Cyclohexane/EtOAc) to give the title compound (848 mg, 1.244
mmol) as a yellowish foam. 1H NMR (400 MHz, DMSO-ds) 6 ppm 9.66 - 9.77 (m, 1 H) 7.94
(s,1H)7.48-7.63(m,3H)7.26-7.39(m,5H)7.17-7.26 (m, 1 H) 6.86 - 6.95 (m, 1 H)
6.71-6.84 (m, 1 H) 5.25-5.38 (m, 1 H) 4.89 - 5.02 (m, 2 H) 4.35 - 4.45 (m, 1 H) 3.36 -
3.46 (m, 1 H) 2.91 - 3.09 (m, 3 H) 2.80 (s, 3H) 2.31 (s, 3H) 2.03-2.24 (m, 2 H) 1.87 - 2.02
(m,1H)1.60-1.75(m, 1 H) 1.49 (d, 3 H); HPLC: Rt= 7.19 mins; MS: m/z=682 [M+H]+ and
704 [M+Na]+.

Intermediate 27
methyl (2Z.2E)-4-[(2R.45)-1-{[{(15)-1-[3,5-
bis(trifluoromethyl)phenyl]lethyl}(methyl)amino]carbonyl}-2-(4-fluoro-2-
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20A solution of trinethyl oxoniumtetrafluoroborate

(33.5 ng, 0.226 mmol ) and net hyl
WO 2RIIBN3B- { [ { (1R) - 143, 5-bi s(tri fl uoromet hyl ) phenPi0ee/655190

yl ymet hypamni no] car bonyl | - 7- ( 4-

fl uor o- 2- et hyl phenyl) - 2- oxo- 1, 8- di azaspi r o[ 4. 5] decane

- 4- carboxyl ate (I nt er medi ate 40 70 ng, 0.113 mmol) in
methylphenyl hd+f[(phes gthyl)oxylas Jamina)rdepiiperidinyl] -2-{[(1.1-
d.msmerenhﬂhuumahel)mmvezmmhed wi th NaHCO3

saturated solution and the aqueous |ayer was extracted

with 25 DCM The organi cHICayers wer e conbi ned,

filtered through a phase s}z;?a\rsator t ube and

concentrated. The r%sn dugsiobtai ned was di ssol ved in

Met hanol (3 ml) and §Q theCdol ution, cooled to OC, was
drlde (28.5 rif; 0.454 mol). A

was, adged nant ai ni ng the
pH around 3-4 and the, S | stirring at rt
for 2 hrs. To t/} ol ution M ratfed sol ution
and DCM wer e admlglc ; aqueous Iayer was
extracted with DCM O gani ayers were comnbi ned and

filtered - 79 - WD 2009/ 138135PCT/ EP2009/ 055190
t hrough a phase separator tpgpbe and concentrated. The

u rified b 12M cartri d
oB 00 2P e g Alpiisecpid, Bitersiaf o bid e &8, 2465
mmelbankeetl bistaehyREPheEpnpolla b isindethg Hamsthdstigloxylacetate
(Tetramblion LBi5498%, yize 563-666; A riynGhem dRGS, &1 0 Han®152, TF) mg, 2.465

mm(%};vﬁ (frgggetgglﬁle %ﬁ)j 1 Q&Grg ’V\%% n(tacintaﬂﬂe?')atﬁ 8ol £ hr. A solution

t
U540 (m 1 eﬁuy' 200 8 ik a1
b'S(tr'fBJor@ﬂ(ethvl)aheﬁyllehyl}imetw)arompmartpnm 29(4glyoro-2-nsthy(pheny!)-4-(2-
oxoé‘thylﬁ4-§@>er|d|3ylﬁ3%rtﬁdhﬁ1até (IMer@edibte 36, 830Hhg,21.432 mnZslbin Ad8tonitrile (5

%va@afg arc{pgv se at'_B 6% i@ ths%%é?gﬁlx%re_u@]s t"r d N']r while the

temg_ergt@ret owezsjES 558 §? ®al s Fartp pp§ |on of methyl
[bus(memwymosmmnmm daxmemgleﬂnye@nm@thylmwimlacente (Tetrahedron
Lett S1981200Ne68-6668; W. ©@y! BhbA. 2508, @r’/emmgttne 7ashg, 2464 kenol), LiCl

(104191f %&%@ H#nd?)g arﬁjd"‘t BY fnﬁ\o“é%% i BPGACQ&% ile (5 ml),
XV\BS opserve er eocC ems

mangfgnqﬂ,%)% C for 1§ migs, eﬁo'—)é /tplila%l;@ac |Q{ane<éurp,a§dtltwéas stirred

overpight, twidle thé temeeirbovad algpvadptooincitehee sai?d iarlatarate@oNaHCO3

aquédid Sdutint Bnd esipREt Wbl% taB@edJ'a"nfjOﬂhbdiv\"&)e pRhgRewefNdeparated. The

aque?%gr ﬁ)hra%ngtnvga SEﬁFa%?eCoh \%@1 Exfgﬁé the5??]r%¥)\?18g Ior%mlc phases were

T n OV M & out
dried pa¢ evarasateddapsirgness) The arudenyafgPyniied tryengﬁhtchrqrﬁ@togqa@hy (SP1;
fromntolterd:hgng hiesmplateauk et 8! CoulbhexasbiBOATY © dige theclitiededpound

(734fr9 4.5%5 F?Wd]’%’%eG of yiers 5@5@%@%0\% ty N’WR PWW@E DHIEOY,) 5 ppm
7. 932( 5 gégg(si 1%‘ 516 RS 85LNMH 1y 6 LB B AL 3L 8) 548 (1 1
H) 5rR5.-1%36 gnpi |4+86] vobbret AV dhEnid 1 ePvl3 (s73(H-ZT4o08d94m, 4 H)
2.80- ®EB ) D@ (8,13 H) 1.54 - 2.10 (m, 4 H) 1.48 (d, 3 H) 0.90 (s, 9 H) 0.08 (s, 6 H);

UPLY: /Bt b 270%951 hagaspi rc44. 51decane- 8- car boxam de
g% wo 20097 13513@%@4 3000/ 055190 phenyl net hyl (5S

,7R) -8-{[{(1 R)-143, 5-
LMEEMEL&%H hyl ) phenyl ] et hyl | (rret hypani no] car bonyl
methvlhkéss‘tm q{@sumtrbw 5@ IpHenii1athysipme tiyh. 5]
nl ¢ 9. 3 A Brdeladd3-carboxylate

L8-{1{(1S)-1(3,5-

added sodi um cyan@hg
solution of 1.25M

metﬁﬂPﬁélﬁ‘ﬁ) 1 ttmazwd.@m e szdammmateutmmomezg)

vent renoved I n vacuo ob%glnlng the titlTe conmpound
(53.6 ng, 0.096 mml, 95 %yreld); UPLC Ri= 0.81
mns, nlz= 560[I\/H-|—|]+ M5: mz= 560 [ MtHl + and 582
[ I\/HrNa] +. 10Internediate 43
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1- (1, 1-di net hyl et hyl ) 2- net hyl (2S, 5S, 7R) - 8- {[{(1R) - 1- (3
’ 5-

whe@otsi1sd uor onet hyl ) phenyl | et hyl Unet hy pam nol BEF/BR2999/055190
-7-(4-fluoro-2-
nmet hyl phenyl ) -1, 8- di azaspi ror 4. 51decane- 1, 2- di car boxy!
ate. 15

Toasol uti onof et hy, (1IF( 2S,5S, 7R -8-{[{( R)- , - CF,

H Cbi | uor orret hyJl' ¥phenyl ] et hyl #.crgt h 'tl)a' 0] c%ﬂbo

~T1Q 7- oroc@ yl pheny1) - 1, 8- A A
di azdspirg 2 carboxyl ate (Interms 'aﬁfa{\' 13" ~CF,
12 g, 19 88\ﬂ/m’rt§ng) Gry Di chl oronet hane (BCMo ( QML)
TEAHY 38 mol ) and then BOC- Anh jde (5.54
20 m 86 nmol ) were added and the reas{fon m xture

was stirfed overnight at r.t. The reaction!was dil uted
with NaHEO3 sat. sol. (400nl) and two phascfs wer e

o Sepasated.. Jhg organic |ayer,wps dri @ )
© fil tgér ed an gva or a fed [ n%vtah uo an&ffﬁ M@Q@% 1V\g{'§18) 13,5
b'S(thqr?m@(ﬁ‘y'WeW'éFé 'EW@HWQ@’B@P&’@FRP”MB 25(i4rf|U85’ 6@!6%@*}?@31'& r4-
({[(rBeroiraetbyIfBiylcagongliamino péaipeyidinghexhe- t o

dméﬂsﬁ?&tﬂ?ﬁ&ﬁ@ﬁﬁfsh%oxﬂcﬁb@tbﬁoaﬁe 3(Irﬁ§rnﬁ4d#b¢é‘t27af7f3ﬂrrﬂ ng. 8t4bemmol) in
i

Metlﬁno 60'2 /s adr%’%é Cesiy %ﬁ_ e (IAAI’I:’} mrgﬁgcpymm%ﬁfn th§h ﬁ;eqdlum on
carbpm(qg()gﬁy(fﬁ)é rgg{(ﬁ:@?@ﬁm ngarpg g.resulting mixture was stirred un er Hydrogen
atm@&pbes( (P=i1fdtmd foyrtelirh Yhé phiaiygt Wes fijdredretfrandaht neduttagsongion was

evaddrat@d (t4 dhrdQE OrHes residue was partloned between EtOAc and water (to remove

saltsgne @)?5 t!&(%) Ew%ﬁﬁgﬁeﬁtv&rﬁgﬁpgﬁgedzlghazﬁzghars%rv4vas e%?ac?ede W%h %?(SAC (2X)

and firn oprmiBed SRETCEPEEO9 MESS toed Aad igyaporated to dryness. The crude was
puriiedHyoSP 7 RyorB-1£ 0, Iat&uxlatll: B Cyeclohexane/EtOAc to elute Intermediate 28, to

0:1 %Ho?&%t&b?% . o@gEIBNéQaﬂB@?QSJAE% Build 1hERhBYRRMY) @ Gidg.bony!

tmsthylphenyl) 2-met hyl - 1, 8- di azaspi rof 4. 51decane- 2- car
(1% poxyl ate eluted) methyl (2R,5S,7R)-8-{[{(1S)-1-[3,5-

bis(tﬂfit{&ﬁ@héﬂwmﬂﬁn%étﬂylﬂm@tﬁyﬁérhWo]ﬁandn)/@-?l-'(ﬂtfhmfd (2 metyipHahy$-1,8-

diazadpi rboxylate (Intermediat 0 157 moI 18.61 % yield)
as a?wfyt&;rf ru R ﬁé ? lh ﬁ ﬁ?”% 99 ’E bI—?) %’23 7.34
(m, ajwaﬁa@m .89 4m5¥ dj’e)@aﬁﬁe(qﬂ ;H)en &fddostw)aa B (3B 6?eélmnédﬁ)zﬁ &7 (s, 3 H)
3.3643.53 (8,1 A) 282 (TH) 2.7 - QTQM et nahyar @f gngme, (orHER1 (A61 H) 1.66

Li 2 I

- 2.8 dn. B H) AB0Gar b J\\Pﬁsz“r?{'éac i) e(r&a@\iS stBlenctertidty BFRe) cH(8) was
deteqingfl kY dipolar CPFFG'EMW\M% P 384 CrH2(7)§q 65 76RBM) apASH2(7)ax
(1.52 hopm)adtie datamdntrhieenngastiavon mnthﬂ Gollewines steddtuneeid ihand@D for the
purp'&é‘%f &rrdlation whiiR@hé RME H88 o quenched with brine

(1m), diluted with water ( Oml) and extracted with

et hyl. acetate (3x368ml) . Conbined organic |layers were

dﬂ“&’d (Na2804) fii ﬂter ed and evaporated in vacuo. The

“T.esi @Lufz Vas dissefved in Dichl oronet hane (15nl) and

the Stirw |mg " oiouil oh vs.as cool ed

;~ RN
3 w
2R

5,

HPLC: Rt= 5.2 mins; MS: m/z=604 [M+H]+ and 626 [M+Na]+.

-70 -
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15 at 0OC TFA (5 M, 64.9 mol) was added and the
reaction mxture was stirred at 0C for 1.30 h. The
w@io9asti3and t he excess of TFA were evapor at edPETEP2009/055190
vacuo. The residue was dissolved in 20 m of ethyl
acetate and washed with NaHCO3 sat. sol. (5 m). The
organl c layer was dried, filtered and evaporated and
(2" the resi duelWes purifi ed myethylash chrorrat(g§|5§|t7|ﬂ) -Gl (1S)-1-[3,5-
bls(tﬁflddr@rﬁe’@?“)phﬁlyl]‘@hﬁ}(ﬁleﬂiyﬁgtﬁInSN%Fbcﬁ@g-?é(&-fm@PdJZﬂm&rﬁw#)henyl) 1,8-

diazf p&? elRc 28 AtQ'?l% HH%EMWJJ t@5§7 A3, 63.5 % yield)
I| O ﬁ %\’; r@ 2 ’

as awgte z,ﬁee C? gHs, é—?) |at§q_|)47l\l%5 7.34
(m, 1 %2706168852 \ide:t H}5eﬂ19d 5.61 (m 1 Ht éﬁﬁédh ‘atHe348 -353 (my, 1 H) 3.63 (s,
3 H)®. ?7713511% 1%@@32@/93 HPL7G: - RYG(r6, BH) 2umss, IV 2.18 2 28b8m, 1 H)
1 592@ Mg—@'] 33 %@? @lie% %t%ove(rlaPPlPPl?g)rt%engltaﬂnostlﬁ sr%/nla,s (tCH(7)eq
and ?})H(ﬁ)_eg )(tlgfe fqlﬂ[ypétqeochemlstry of the CH(8) was aSS|gned after confirmation of
the otbehyilapteerpjdome, (Rﬁeimedtdtg/ 28R Ahet atometumytbesing yghowy Jiméten following
strudtlireds ﬁrcﬂ:'d@é?é‘rﬁhé oSd grnBeition With taK MR dRy. WO
2009/ 133135PCT/ 2009/ 055190 To a sol ution of
(RR:5S, 7R) - N—{(lR) 143 5-bi s(trifluoronethyl)phenyl]et
. hy13 75 4- | uor o 21
et hyul—ﬁmenyl) 22- (hyd oxymet hyl ) - N, 2-di et hyl - 1, 8- di aza
spiro[4; 5];\dec|ane 8- car Boxam de (Exanple 18, 80 ny,
0.136 nmol) 3R D chl ormrethane (DCM (2 ), TEA
(0.024 nk 6. 149 5 ml )* was added and the reaction
mxture was stirred at OC for 5 nin. TM5-Cl (0.026 ni,
0. 204 rwet’) was added dropwi se and mixture was stirred
at the sane tenperature overnight. Water (2nl) was
added and two phases were separated. The organic |ayer
was dried and evaporated in vacuo affording the title
HPLEo Rtru2{tim(red M@y )n/2+h604 IWid]bsed 626 [VihNaltext step
wi thout further purifications. LC M5 (Basic gradi ent
Liigns): Rt= 4.205 nin, 10niz 662 [MH—|] +.
Inte%?@?%?efpate 47 0o (2R4S BALR) N -{(1 R)-1
Q 3@ yl 2545); ~HHH{(1R) [3,5-bis(trifluloromet vI)phenvI]etth}(metth)
raaneoim}-2 fd-Elweord-Birhethy ihehyh #4-(@emmephyl ydpinpdridinyl]lcarbamate
phenvl) 3' -hydroxy-N8a' -di net hyl hexahvdro-1 H spi
rorpi peridi ne-4,6% o
15pyrrolor2,1-cl111, 41x
Et hanedi al (0.218 m, M.
Acetonitrile (1 %t'
(2R, 5S, 7
R - N-{(1R)-143, 5-#i s(t ¢ offet Wb)phenyuet hy11- 7- (
4-fl uoro-2- nethyl phenyl) - 2-d
imethyl-2-{[(trinmethylsilypbxy] nethyll-1 ,8-d
i azaspiro[ 4. 5] decane- 8- 20 tar boxam de (| nt er nedi at e

46, 84 ny, sBubady Mol §f i N aciepPintetiyie (1 [(’Q)Mﬁ {[{§1R)1 -3,5-
et

o G LR TR e
propgfory) -t esdiauliraghamat ﬁe(f‘@&’@?ﬁj'éw Mt drée 9\/a rrPegl) in dry
Dichtoremaihghe (DTNE (4@ ad), iab R78\&G, cpoerotesdbuiabidd wetll e (m2xture)became

cya rﬁ(?drgir?ﬁj\;\%z "]gltr&?%rﬁ\tlvg%%] erneél;[ﬁ)\ét%@ HNIE MiAsY Qt3 thBGdRRUSmperature and
xt W
the Y, PECTRE SRS DM S GBTFE, 2LGmmidh, el added and the
mixtgefusasR g dtayeright bile: Hyedemaeralag weg pliewed tojagreasssie ritn
Volatilee wenst e\&tpepatem] tahd)l_lhe frelsrldth'EEWaerﬁurﬂ’fle@aIyl ftash. cHob@logkphy (SP4
Om 7 B0 Sirtri / EP2809/ 1906990{1exane to 50% : 50% cyclohexane/ethyl
acetate?%éevan??ac ions were col?eci3 dan trr]leesro[ngnt removeg in vacuo affording the

[

i nel-1-carb C)(Farri de
| QH, i ssolved in
A sol ution of

3
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(25,55, 7R -N-{ (1R -1

-r3,5-bis(trifluoronethyl)phenvilethyll-7-(4-fl uoro-2-
woreaobAtbyabenvl) - N, 2-di met hyl - 2-{r (tri nmet hvi si | yPOKEP2082/655190

yl'}-1 ,8-diazaspi rof 4.5ldecane5 8-carboxam de To a

sol ution of

(2S,5S, 7R - N-{(1R) - 143, 5-bi s(trifl uoronet hyl Uphenyl
title nommound( &6P I r b4 mmol, 80 % yield) as a white solid. UPLC: Rt= 0 96 mins

(|argmsﬁebyj phgxngsg neH]Rydr oxynet hyl ) - N, 2- di net hyl - 1, 8-di aza
spiro[ 4. 5] decane- 8- car boxam de (Exanple 19, 80 ngy,

0.136 ) in dichloronmethane (DCM (2 m), TEA
_@Mlnte , 0. 149 10 mol ) was added and the reactl on

am.@ola%baﬁm)z (mmoaddaﬂedwwnw @nﬂmzycwmmw@xwiz p_o@dn 1-yl]-
4-pi ggﬁ,gy,gs,}gg magdrPerature overnight. Vater (2 nl) was

ea ana two phases were separated. The organic | ayer

was dried and, evaporated in vacuo affording the t|tIe
conmpound (880%) that was used in the next st

W t hout fu er purifications. 15LCVMS (Basic d| ent
conditions): Rt=4.20% mz 662 [MH + Interned ate 49 CF
1 -1.3,5-bis(trifl
11-2-(4-fluoro-2- et

e di net hyl ahyao-
B% 20p)?rrol or2, 1- 0
“carbéxani de  Et hanedMat (0. 229

1.995 s dissolved in Acetonitrile (1 and

stirred atIrt. A solution of

(2S,5S, 7R) 1:N-{(lR) -143,5-bi s(trifl uoronet hyl ) phenyl ] et
Mettioxdthrethy(tdpHenyiphosphonitet bylordee@b)m@ 1.28 timmol) was suspended in 5
mi df GRY ande[r(Ni 'aﬂﬁ&ébhle?é |'B’cpﬁffé’}nlﬂﬁlteh36ilﬂled- at 83(§i °C potassmm tert-

butoy§6 1383 e TSR TGHSS PATed BB RR] infeneq o FOliL oS observed.

The geltien wae plireskatdg terparaiuee msint i rred at RT for 30
In M n thestheodi um cirobor ohyghehgmetild. 03 ng[(2R,4850-{[{(1R)-1-[3,5-
b.s(tmﬁdrém ?I)ﬁ'%i? tﬁ}ﬂﬂm%ﬁﬁl)é O daRbnih 5L MR MRS ity iR y1)-4-(2-

|

oxosfipibi-pbstidigp f@ﬁ%‘ﬁ%@ gtendy 2F0eneHES Wnp g issolved in
6 mi(c® ThiF)andrmgoledde 021°Cri | e was renoved under vacuo.

3 mAGURAS sbIBNGT WeRs agddd ardpdibeMd theeddivtlonasrepiaingineibyl 3(2R,4S)-1-

{[{(1!55}))1 ésgf {Hﬂ orBF%f‘rfy D ﬁ@éfhﬁ@(ﬁ?@@l)@ﬁ@?@%ﬁ%%’i‘&4vﬂ%)lr'8 .
methyRheny ¢ §t°éBeW% fier H??é?a"ﬁdn filtdesdgte sypc: and  the
temRiratu@e Was miloweed o ise6®2t.[IMvER left $tintieg fopdi kart €h&Beaction was cooled

agaif 263-205C A d Rt G 1D sclatlod. (2 1R wéier ddded dropwise to the reaction mixture
and H%a%r@‘; Q%?Pc}?%ﬁys' ]E%ﬁlmds %drdgﬁlf'(%th%orﬁ&a nllig}_ure arqd:"%?yorganlc phase

Wasrygqslhgd WiiB- NHECL aquepd dripe11 q@/éq p[lqse,gl\@gqrgzqeparated and the organic
layenwas Hriedobexda2$i@d. THe dalidedhsafiltef€d 30Gand theXoBEntmas removed in

vacUtRST g%lfdheeﬂaé Bud¥eRt @B fidsh! @rérhategfphy kS taklef berdonal, 20g
Cartﬁz;le QbR IPoey 1020%:39% G PRaRARER, F3RBR e[ polecod

and qolv,en@ 4emq>\(p@irqj)1gmng the title compound (145 mg, 0.102 mmol, 30.3 % vyield)
as dvehhy fpdrenyP) €2 2( haaks oRtEme0RYANG- Nodehing) mlz=87dd amasipi and 732
bt PLAGE BNGadingAt ROXRR (toz]L5 (Exanpl e 26, 100 my
M+ ] S?n acetonltrf@ )1 (1 M) was added dropw se

and mxture was stirred at RT for 30 min then sodi um
Interpediatenybhydri de (13. 10 ng, 0.208 nmol) was added and

phehyithetityl (58 FR)-BHKI( 1R 1 JB5-bid(trifluilo metHyniphBhyl th gl }(methyl)
reacti on was quenched wth water (2 n) and

acetonitrile was renoved under vacuo. Aqueous | ayer
was extracted with Ethyl acebate (3x 5 n). Oganic
phase was dried and evapor at ed in vacuo affording the
title 20conmpound (115 ng) that was used in the next
step without further purifications. UPLC. Rt= 0.70
mns, mz 618 [MtH + Internediate 51 (2R 4S, 8alR)-N
4(1R) 1 [3 5 bls(trlfl

T ~ /7 A Ccv ~
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25nmet hyl phenyl)-3'-hydroxv-N -net hyl hexahydro- 1H spi

rof pi peridi ne-4,6"-pwolo[2,1- di [1,41loxazi
WmeW9/13313F boxam de - 8 - W PCT/EP2009/055190

2009/ 133135PCT/ EP2009/ 055190 Et hanedi al (0.299 m,

2.61 mmol) was dissolved in Acetonitrile (1.5 m) and

stl rred at rt. A sol ut| on of

mgl a (4 quoro 2-

met hyl pheny1l) - 2- (hydr oxynet hyl ) - N- et hyl - 1, 8- di azaspi r
o[ 4. 5] decane- 8- car boxam de 5 (Exanpl %F24 100 ny,
0.174 mmol) in acetqp s’added dropwi se
and m xture was stirred n then sodi um

cyanobor ohydri d 13.a6¢ s added and
the reaction m ernlg . The
reacti on was quenched V\/I(t; *m) and

acetonitrile was renoved . Aqueous | ayer

was extracted with Ethyl acgetate (3x 5 mM). Oganic

phase was dried and evaporated in vacuo affording the
To title 10c:orspt91¢inrd (1200frrg) t Rhenylawetinded | n{(@Ret Jrex{{(1R)-1-[3,5-
bls(tﬁﬂlﬁﬁor\‘\bﬂh?Wenﬁl WRetyhaminofatsong h-2LBLGord-mddhyighenyl)-4-
[(2E ) 54% - -yli Etp‘ﬁ{e%ﬂ&d%a?b%atenﬁr’itg%edlate 31, 140 mg,
0.099 f0igpht ‘ifr%‘tyﬂsﬂfl)fa&;(/T'é@r(ddﬂmtQm%85\‘ HC I Eht ¥hph0e?96gmgol) was
added Ielhld the I's@cticn smas peftsitiomgobveraight 2¢ atri Tw-tde pehttiemovere added
NaHE@Q Fstbratbd sofutibn FBIEL2A #HE iGH bhadesAliare BBSAIARAIan0aRe Blghnic one

was ({Hed &%r ?\‘aZ%BﬁLbyl'h% SO"ﬁ%Ng)Saﬁ'peig%gﬂ tﬁ? S%Hgﬁtnwas r moved in vacuo

obta@a’rgeﬁhmt" c OREePinsgMi 2Tt &46M*+H +
tenperature bel ow 10C. Solid dissolved and the
IntehREAGREPUS col ourl ess sol ution was aI |l owed to reach

car L#te on was cautl ously added in order to reach a
basic pH and get the free base (a cl ear honbgeneous
sol ution was obtained). D -tert- butyICFdl car bonat e
(14.52 n, 62.5 mml },.wdsJadded port lohwi se and the

tated

phases were separat ed.

back-extracted wth EtO0Ac

col | ected organi cs were vvased with brine (50m).

After drying over Na2504 and evaporation of the
To aswispemtion dfggyridinium adlerachtoardta (P E65engMBB@timawml) in DCM (2 ml)
wasCOl aigdegss o |t BautioMds porifi gebnfinidihgi 02 (B8 FR)-8-{[{(1R)-1-[3,5-
bis(tFfUPERERIN ARV IR RS SRMb]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
hydroxy-1,8-diazaspiro[4.5]decane-1-carboxylate (Intermediate 32, 107 mg) in DCM (2 ml)
and the reaction mixture was left stirring at rt for 1 hr. Further pyridinium chlorochromate
(PCC) (66.5 mg, 0.307 mmol) was added and the reaction mixture was left stirring
overnight. To the mixture were added H20 and further DCM. The two phases were
separated and the organic one was washed two times with water and filtered through a
phase separator tube. The crude obtained after evporation was purified by Flash
Chromatography (20g cartridge; eluting from 2:1 to 1:1 Cy : EtOAc). Relevant fractions
were collected and the solvent removed in vacuo obtaining the title compound (86 mg) as a
white solid; UPLC: Rt= 0.95 mins, m/z= 694 [M+H]+.
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Evaporation of volatiles afforded title conpound (12
w@200923835mol , 100 % vyield) as col ourl ess oi |l .PURPER009/055190

Rt= 0.68m ns, mz= 230 [ MtH +. 1H NWVR (400 MHz,

CHLOROFORMd) 6 ppm5.53 - 5.84 (m 1 H), 4.90 - 5.36

(m 3 H, 4.27 - 453 (m 1H, 3.76 (s, 3 H, 2.31 -

2.77 (m 2 H, 1.46 (s, 9 H 35 Internediate 53 WO
InteZR@date334l 35PCT/ EP2009/ 055190

\ romet hyl ) phenykd okl ). 1.3.5-

N4(1R) 143,
v ;f—mﬁgoro-&

_IlYiELMlLéﬂZQP" 8-ﬂlwol4ﬂ¢mﬁww
tetrahydrofuran (THF) 5(50 m) under an argon
at nosphere, nethyltriphenytphosphoni um brom de (4. 60
g, 12.89 mmol) was added _end the resulting

1h. The slurry was the
of (2R -N-{(1R)-143, 52
bi s(trifluorone I)p@e@yl
pheny1) - N-net h o- 10
(W00232867 5 g, \&/91 mibf 8ry HF (20nl) was added
10 dropwi se to the m xtur about 20m n not all ow ng
the internal tenperature tolexceed - WC. At the end of
the addition, colour turnedforange and after 10min

To bathaten'pers’dluiroa was rofii sed pbhe®nethglact i ons5BaRHS[{{(1R)-1-[3,5-

bls(tﬁﬁdJrBhQﬁ%%eg ecth)';lgﬁgﬁ{ éan%%Ja%oniﬁ'T'r(ﬁ-fﬁjBﬁdqz HethiHBny1)-2-oxo-
1.8-aRPLa Agarene 1SRG %Aéfetsw ORIy, Sa e TR A aRTugn (THF)
(2 nplg Grit 7@2©Ohttu\/lD$>Ha§é§ mr@@emdi @ saadfiedhendadgiesirgng at this
tem SuRgtuRaK 1 ewtmamyle@mdmtchné«éca&to19m0mh5 nﬁﬁapwasddded at the same
tem r%ﬂé Sfd \ﬁg ?eg@flér?%ag\{&? n%yal]%}’ea fhl%d TBOLhe solution was

mat er |

add%éﬁ—gﬁ |9ﬂ“€ateﬂys‘3§1’t5’2‘ f? %wo@%}éﬁ Bttﬁ’ﬁe hases were
sepa@stiey aiduthie raguapts oug svashestrantet AvED CM. oTh&O&brﬁbmed ®Fgankc layers

werd @iltélie¥ ethidugh€a GPEB® Wagarlafor 8b8.an?. 3 S81RInt 05 %rﬁd)@lddbn vacuo
obtaﬁ;ﬁ_ﬂe‘ﬁ%%@%wl 43&%&%8%/5% s]bé\Qc%% ?rpe riext step
witheyt furhespuritication . hH NIMRGE00 Mz DNIFP- 03 §.|Ppm6‘3 9%(s. 16—?)5'367 (s, 2 H)
7.24(-1.48 (k)5 HH6 85 --7.) G A 1) 6.70 HB,844n83 H) 3093528 (m2 3Hf)),4.34 (d, 1
H) 3%9%@ 'rH)4377@ $MBH 2'6!)5 (333 ﬂﬂ2583 g S (nmz ) 1_7934é8 ﬁﬁ) (%4 -2.45 (m,
6 H);l?siw f‘d ?iﬁg)d?@{tgre A{two dlastere0|somerg n%\tlo é_(g 50 afor exa dle VISIH?e on the
signal of CH(6) see annotation in the spectrum). The atom numbering shown in the
following structure is included for the purpose of correlation with the NMR data only.

or o- 2- et hyl
ecar boxXamn de

UPLC: Rt= 0.96 mins, m/z= 752 [M+H]+; HPLC: Rt= 7.23 mins.
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met hyl (2R4E)-4-1.(21R1-1-{[{(11R)- 143, 5-
bi sari fl uor onet hypphenyl I et hyl | ( met hypam nol car bony11-
WQ@2{0448318%r 0- 2- PCT/EP2009/055190

met hyl phenyl ) - 4- pi peri di nyl i denel-2- ({111, 1-

di met hyl et hynoxyl car bonyl | am no) but anoate as m xture

E/Z. 30 WO 2009/ 133135PCT/ EP2009/ 055190 F
Intepmediate 35 0f (2R) - N-{ (1R) - 143, 5- bi s(tri fl uor onet hyl ) phen
methiyl](68TYR)-B~ 5 { R)-14318:bes(#ifluoromethyl)phenyl]ethyl}methyl)

amif&c aaﬂo‘?m%“i’@ﬂ I'NSr%BiF%'t

Xdﬂ I reerimedr a
gar ({[(1 1- d|nEtherthyI)oxy]carbonyIIan1no) 4- pen
tenoate (4.11 g, 517.91 nmmol) in dry, degassed
di chl or onet hane (Exma 89d3n1), was added to a flane
dri ed
roundbot t omedf | askco
henyl) - 2- o
i m dazol i di nylidene) N hIoro(ﬁhl opoxyphenyl nmet hyl e
ne) r ut heni um Fbveydéle gl o cFgnd generati on,
(0.187 g, 0.299 nnnhgcu derpa ¢Htrogen at nosphere. The
green m xture was stlrrG;mand heated at reflux for 30h
(T bath=47C). 10Reacti O®reAm Xture was evaporated to
smal | vol une and | oaded pn to a Si 02 col umm.

Purification eluting with cycl ohexane/ AcCEt from
3-methyl7/ 3 af f orded, af(PegnyENRipYl ati on of soverPS: 7ﬁie3 {[{(1R) 1-[3,5-
bls(thfludrememmmngil]eisylﬁmetHyf)arwITnlo]oartfcm&i}W (@3B d-Z-medhyiphenyl)-2-oxo-

1,8- &H?Asplrg[a 5}486aRs- ﬂ273 aéarﬁbéﬁn Ee(lrﬁrernﬁ&)%'f@r@ B mé)!P\ltvgs dissolved in
Metl'famgrjﬁ?, m Iﬂil&%@ M@s e a (gmefé@ge sgon \ﬁ{aﬁ_beft stirring
at rt,under @§-|2 Qtn}q;sph@'ej5 aim)zfqul IqrmThg Pﬂ)wasgflltpzpd. @Jt@@d(tm sgjvent was

remdiled cbtdiding the Bleldompdubd (0smg B UALC: Ri28.82nins nidp= 628 (M+H]+.
2 3.47 (m 6 H), 1.46- 1.58 (m 3 H), 1.36 (s, 9 H).

ItInt r jate 55 20nethyl (2R 7R)-8-f if (1R)-143, 5-
Jlggﬂ@ﬁﬁggﬁ%oronethypphenylIethylI(nethypaninolcarbonyll-
methyl(8S{7IR}8-{H{(PR)-1-[3.5-bis(trifluoromethyl)phenyllethyl}methyl)amino]

carbiyl}yz -phgiigio)2-fveti phdni)- 118 adi asd2ipiro[ 41 5Tl 8866 B adb &/l 418
xyl at e 251 st Step

’ H3
(e (¢}
CF3
N GH,
he cr
H,C 0 CHs
F

A solution of Trimethyloxonium tetrafloroborate (10.35 mg, 0.070 mmol) and methyl
(6S,7R)-8-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-
fluoro-2-methylphenyl)-2-oxo-1,8-diazaspiro[4.5]decane-3-carboxylate (Intermediate 35, 36
mg) in Dichloromethane (DCM) (2 ml) was stirred at rt for 2 hrs. The mixture was washed
with NaHCOS3 saturated solution and the aqueous layer was extracted with DCM. The
organic layers were combined, filtered through a phase separator tube and concentrated
obtaining the intermediate methyl (6S,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
(methyloxy)-1,8-diazaspiro[4.5]dec-1-ene-3-carboxylate:

ai ning(1, 3-loFs-(2,4,6-trinmethylp

-75 -



10

15

20

25

Toasol uti onof net hyl (2R, 4E) - 4- R2R) - 1- { [ { (1R) - 143, 5-
bi s(trifluoronethyl)phenyl]ethyll (nmethypam no] car bonyl
WO 2@9(133183 uor o- 2- met hyl phenyl ) - 4- PCT/EP2009/055190
pi peridinylidene]-2-({[(1, 1-di et hyl et hypoxy] car bonyl |
am no) but anoate (internediate 54, 1.5 g, 2.132 mmol)
in dry dichl oronet hane ( (20 M) at OC under a
nitrogen WO 2009/ 133335#CT/ EP2009/ 055190 at npspher e,
TFA (5 M, 64.9 mol) vas added dropw se and the
solution stirred at:%0C/Tpr 3h The Joi xture was
evaporated to drynes% T hout He g, then treated
with 10% K2003 agueous SO ' ¥, and DCM (40nt) .
Phases were separat ed mndM he acpeous one 5
back-extracted with DCM Oml). Combi ned organi cs
were dried over Mj2SO4 andg concentrated to dryness to
get a crude residue 1.132§ as pale brown foam used
UPL@: RiFO092fmIng, mez= pB2 (MRt i on in the next

This! |ﬂ%ﬂg%&é’lﬁ%}h\ﬁ?§ 'd%?ol%c?ﬁh MERhno @_p ) and B HREsGltHE cooled to 0 °C,
sodlyaeygiTad s §1 659 s 5N|’2ma§ Wisr 25t A spliion g 425M HO in
MeQthwaaddeer mehiadirgnidie uwi eb"pum Bdrandgth¢ 0eBETN yas Gk:fBdirring at rt for 4
hrs. Ma0thg JoRltibAWelle RAtEH NAMCTES Bituktdd SolutsH B&d OLM33d dhe aqueous
Iayepwgg ?ﬂ:@étgd WM HC"M &r@?ﬁlc Ia%fePS \?/%:rlerédtrﬁ}gnéﬂv %Lﬂ”%lpéd t%trough a phase
sep%'gtlor tmng%gor(cg@mt)edaﬁae @@Me(\ﬂ{@@w5lfledm3é§g§ (aép/lecartrldge eluent
froms 8R40 atoed0:80dCY heEt@deeobslevard foatikne wiaractodected tdbtddihvy methyl
(5S, fam@@m 1f{‘@lmbuét&ﬁllu@{foﬂfyﬂhﬂ)@hé@l]\é@fy@(n@éth;ﬂ}énﬁwﬁéark{sr%ﬂ}oﬂ(4-

o P RAE AN sl Aok BN Shch, S8 afloioBl ) A oad it as o
m'XtF'lee@Iﬁj'Q:sFﬁrSWﬁ?'B@rﬁaﬂ)'ﬁW"é'?lﬁ%@%&{”‘% PMS&?@M%J PEktH) 7.70 (s, 2
H) 7f08017.24 Im} bH)HB4 tB98)(re] Habt7dr- @8@por at) 6r216f5.43 (m, 1 H) 3.95 -
424V(ﬁ4 at i %0 E'ﬁ' 3CATPOYUAGm, @tafﬁ)?ifga 132118@1HT@H) 2%2- 839 (m, 1 H)
sl ARl Bl EIT SIS B 00 £y 14304273

6 HI Nhgpample=gongistsn of afmixtpsd of gyuq.prasrqrglsqymfp rVisiglezer7 3fte signal of
OCHREM-HIhe aldin N {etDg $Vidzyn (BHLHERAAORMgd3tri@tyrpnis 7in8dded for the
purp()§e oilcd?pelat%n%h(tﬁe NK/IR"%ata%ngyA 7.23 (m 1H, 6.76 -
m 1 H, 3.82- 4.79 (m 3
xH)* 381(s _;’,H), 2.77 - 343(m 2H), 2.74 (s, 3

H, 2.44 (s, 3 H, 1.64 - 2.20 (m 6 H), 1.49 (s, 3
AHy 25 Exanpl g 4
’\.(,E‘xR R) - N8- { (¥1R) - 1- (3, 5- bi sari f | uor onmet hvnphenvl | et hyl

¢ - E( A h‘u@rﬂ 2- mét hyl phenv1) -
N8- rieih F- ;l 8"d|a2asp| ro[ 4. 5] decane- 2, 8- di car boxami de
¢di@st. er eof soners 1y F

Inaseal edt ubeasol uti onof Met hyl (5R, 7R)-8-{[{(1R)-1-[ 3,5

30b|hs(t rifluoromethyl)phenyl]ethyll (methypam no]carbon
yl 1 = 7-(4-fl uoro-2-net hyl phenyl) -1, 8-

UPLA:: ®z-a8 01 maih€l .nyke eoana+R2Hcar boxyl at e (di ast er eoi soner
1) (Internediate 7, 6 ng, 9.94 pnol) in 7N Amonia in

ItI\/EOH! {51 rrL 35.0 mol ) was stirred at 25 C for 1 day
it was Ieft stlll for 2 days The solvent was

4-(h%dddxgmma[-hmmdgﬁs1tmp@rmbé@érbbxmndefrom 1:0 to 95 5
MeOH;, 2nd tine: EtOAc and then 3597.5:2.5 DOV 0. 5M
NH3 in MeOH) to give the title conpound (4.7 ng, 7.99
prmol , 80%
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WO 2009/ 133135PCT/ EP2009/ 055190 yield). 1H NMR (500
MHz, DMSO-d6) 6 ppm 7.95 - 8.03 (m 1 H) 7.63 - 7.73
W@ 092335 7.29 - 7.37 (m 1 H 7.12 - 7.20 (m PAT/ER2009/055190
7.00 - 7.06 (m 1 H 6.86 - 6.92 (m 1 H 6.71 - 6.79
(m 1 H 527 - 538 (m 1H 4.34 - 4.43 (m 1 H)
3.54 - 3.64 (m 1 H,3.16 - 3.25(m 1 H 3.03 - 3.14
(m 1 H 2.67 -2.84 {m 3H) 2.3022.41 (m 3 H 1.96
1 38 - 1.58 (m 8
5-bisarifl
uor o- %ﬂﬁ»msthyl phenvl) -

-2.08 (m 1 H 1.62 .
H) . Exanple 2 (5R,7R)- p(
uor onet hypphenvl ] et hyl |
N8- met hvl -1 , 8-di &zase
ro[ 4. 5] decane- 2, 8- di cagbaxam de (di ast ereoi soner 2)
10 Asol utionof Met hyl (5R, 7R)-8-{[{(1R) - 143, 5-
bi s(trifluoronethyl) pheﬁyl ] et hyI | ( met hypam no] car bonyl

(2R)IN ?('1(?§1f[|3 S008I trfu BRIBIA PR R B AL |}8: (4-f|uoro -2-methylphenyl)-N-methyl-

4 oxg azﬁ%ﬁ’d. %ﬁ;o?%%?o%ﬁm&%%%gozgéﬁg ﬁ?és LiSARATE Ethanol (20
ﬁluélon WagM@IMes topo §5”@nrﬁ¥6r9><ykﬂﬁ§nes'ﬂ¥dff ?%0%*@ (321g9. 17.45
mmcﬁlpand sddiymalsicarbbreie i (1. 18859, ©f.27 simdl) wear a@dedlagrsd thEhmixture was

stirré 'aV %O‘C W6S2 BUEPPRA BRI e OWEE Bf@rﬁé%oﬁﬂ'ﬂ vé&% Qrﬁéhd Etd‘ﬁé was added

urifie l.ica cart,r e
follofjgh ol seflrpieriataee bl et JPEuk Rse s ur, Sepasgted and
the eranic iphpee weﬁﬁaemanféngr@igﬁ %gye éher titje; garapousgridtg. 7-89 mmol,
100 24 yRIdYGis & mdBrenaTajeonfehié igbmbe) (E/ZHUNMR: 465akMiz= 0.84 and 0.86
minONB: 88) fiepRm 7. 90 - 8.08 (m 1 H) 7.62 - 7.77 20 (m

505 7 oR A6 (m 1 H) 7.04 - 7.23 (m 2 H 6.84 -

6.96 (m 1 H 6.69- 6.80 (m 1 H 524 - 541 (m 1
Intemedateﬁ& 4.49 (m 1 H) 3.49 - 3.65 (m 1 H 3. 10 i
2R)3N trifldrometh énvyITethP}-2-(H-fluoro-8-Mmdt 1)-N-

met@vl%ni{tﬁﬂ%ﬂ#%@@%@ 1H 1.62 - 1.84 (m {Z(T)
fl

ample 3 (2R 5S, 7R) - N8-
R -1 -[3,5-bis(trifl uoronet hvl)pct?:envl lethyll-7-(4-
uor o- 2- et hyl
phenv1l) - N8- net hvl - P diaza Jof A 51ldecane- 2, 8-dicarb
oxamide F O WD 2009/Q33\3 . P
| naseal edt ubeasol uti ono I\/e\iﬂ/hyl
, TR -8-{[{(1R)- 143 F5CQis(t Pi f ICGler onet hyI ) phenyl ] et hyl |
(met hyl ) am i no] car bon -
2- met hyl phenyl ) -1, 8-di a¥aspi ro[ 4
. 5] decane- 2- car boxyl ateF(I nternmedi ate 12, 21.6 ng,

2R, @E%@V {’{‘FP ) 3 &b?%rumembﬁ]ygﬁhé\%@&hﬁgz%flué’rr% élm'ém%phenyl) 4-

Wwas. St r V t
(hydéQ?‘zX(;S?JP%)t‘ Fef - didreaborative, (e 314 2769 mmon was
dissglve @%W'V'l'qj@?@ MhgYREAL(237P 4 3§t50m610é)rﬁ1‘dt Na#1PO4 (9.36 g, 65.9
mm&YWéreZadiddE@ﬂthr@ b wahmMiCH'l'l)80P© f@1 (2 rrilﬂs 8hep raCPBAg4.10 g,

23.76! }n%l ;ﬁﬂég’ {iGnWiBs (5 fnﬁ éﬁo@. nd e other).The
reacfipn vaaf e?w% or g” Igértéf @f ?eéj gzﬁt(a@g CP f| ered and
wasIQQd with }@Hggl\g;[l'h@qvolqnwpf melﬁlte(r@m solg_lth»ﬂ) was 4e’dL(qed a_de) was diluted
with3ERRO and-NBHAM sdtuldted séfti¢rs., TRe Idhadses’ Gefd seéarbf)edZ waéhed with

Nazé QS%MIQ] gé ﬁjtlog tr %E(}Q\{QH ’-i_%a‘rf@e%ésoh{[%g lg %arance of

'V'CFF\%% hearoyed Pté%%?a 88 drisd %Yeés'\é QiofNd %P%{@ nisuAlve the fitle
compéurfld¥l 1 9.55686 mihvgl,. STHBLVEId)Rs &t mdunei afi sliasTEnéaisdragre hURES: 2 peaks
Rt= 098&ndi0N®Ehing, inf=t388 [Vexf+.St ep.

Intermediate 39
dimethyl 2-[(2R,4R)-1-{[{(1R)-143.5-bis(trifluoromethyl)phenyllethyl}{methyl)
-77 -




10

15

20

25

15 Exanple 4

(2R, 5S, 7R)-N8-{ (1R) - 143, 5-bi s(tri fl uoronet hyl ) phenyl |l e
WO P0p9/13343% 4- f | uor o- 2- PCT/EP2009/055190

nmet hyl phenyl) - N8- net hyl - 1, 8- di azaspi r o[ 4. 5] decane- 2, 8-

di car boxam de hydrochloride F To a cold (0C) solution

thyll 7- (4 20
fl uor o- 2- met hyl phenyl ) -
d

-net hyl - 1, 8- di azaspi ro[ 4. 5] de
cane- 2, 8- di car boxa @rﬁﬂse 3, &6.9 ng) in Diethyl
ether (1 nL) was added wi se 1IN in Diethyl
et her (0.039 ni, HE” reaction mxture
was stirred for 30 mﬁs - was, evaporated to
dryness to give the t d (18.1 ngy) as a
white solid. 1H NMR , DVBS® d6) d ppm 9.29 (br.

s., 1 H 8.52 (br. s., 8.01 (s, 1 H 7.87 25(br.
s., 1 H 7.74 (br. s., 7.69 (s, 2 H 7.16 (dd, 1
H 6.96 (dd, 1I—|)6.78-5.91(m 1 H 520 - 536 (m

(2R)INH)1 R-1€]3,5-big(trifla ofometizy| el erdyl18 Gy B-23(44 T ofavp-neth)ptEanyB-N-methyl-

4-nitéo-BHi emjmécé?'bm?anﬂ@en%ﬁlter%ebﬁbtez3§2500 gt 8.958) mﬂqog)wa% didsolved in

Dlmﬂpﬁ fofqma ( \)2{6 bantﬁtozt%s(églutlon w%r& aégeo( gota SIlIJ_IQ1 quorlde (271

mg, 6\‘67Dﬂjmod W/B Y'aHﬁL@'U”Rt'Oded%@“ﬁl Rg. 0-93¢ ampel)- cTﬁ‘eo'f“Xture was
left dtimingt attrt for dOmrpml(mnk wadurdj, |tlem‘1 dlmdaﬂ‘ryl maEatar{0oh8drmi, g187 ramol) was

addé@@hé%l%y@waéleﬁ%tlrr%% JEXEBPA Brsand at 40°C for 1 hrhthen water and Et20
Werq( g?(ijﬁ})f T?m; t¥v2 th%ﬁ &veée separatela an(dt {hlefcl)rggrqlg rcT)%te as) \P/as%@é with 1N

HCL.nEheh PT95RISHRNESe NBasnetiasl pver NMaZfiQey asghieveperatspide cliyness, gbe crude
was @urifrdiox ashcsiromMOn2009 (4088 darlage! HPAQPBIM IS :F Cy : HFOAC) to
give tRapsRhedbheasobsthp@mat Met hyl (2S, 55, 7R) - 8- {[{ (1R) - 143

1" bﬁ?@ B8 M YAl e i YiPdr i NMRE001 M7 RYPOada §Rpm 8-00
(s, 11'1)%6(3481‘2 bigaF&z %%;ngﬂréf@&(;&i Og% 19"4')\{'6 73 - 6§86a(m 1n[{&))525-
5. 4oothf;lz|a$)p4 0 (d} 15 )dR6@® (3 3 H)RBOEX 3 IH 3274 ms(rﬁ'pﬂHaQem(B 3 H)2.52

I Nno7, A(rp‘? [ n3MpO
£%0£S@@I?r%d24g§g g ! %(' ?143 };I'tlh ﬁeaco?slsts of a
m'thgsOf Sé%r@a'spwem %Q@ ) f‘ﬁ)e T@PJ&'@ W Ste pinisYy anti has
been deatermiyedsidyi divotsar corralefions ( Befjveen s€H{9)nend WEHR(SEPOAENe atom
num@Bithd Bigdwrif. thie 2ol WiV Ry deurt idlifiIu de d VePtHeasiipatidoft do@lation with
thel(ll(/l%'ﬂa?% ?7125to 95:5 DOM 0.5 M NH3 in MeOH) to give
Pe conmpound (22.5 ng, 0.038 nmol, 96%yvyield) as
za White solid. 1H NWR (400 MHz, DI\/ISOd6) 6 ppm 7.92 -
86\5(m 1H) 7 61 - 10777(m 2 H 7.21 - 7.27 (m
+13- -19{m 1 H 6.87 -6.97 (m 2 H 6.73-
H) &25 5.37 (m 1H) 4.08 - 4.20 (m 1
- g}@—ll—l)326-338(m1|—|)2.57-
285'?(m4“ 36 (m 3 H 1.98 - 2.16 (m 1
H) 1441 u— 148 2 (mp 18 H). Exanple 6

)

UPLC: Rt= 0.96 mins, m/z= 680 [M+H]+.
2" batch (111 mg, 0.163 mmol, 17.49 % vyield).

Intermediate 40
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(2S,5SIR) - N8-{(1R)-143,5-bi s(trifluoromnethyl)phenyll et
hyl | -7-(4-fluoro-2- 15net hyl phenyl) - N8- net hyl
WO 20084813v aspi r of 4. 51decane- 2, 8- di car boxam de PCT/EP2009/055190
hydrochloride F To a cold (0 C) solution of
(2S,5S, 7R) -N8- {(1R) - 143, 5-bi s(trifluoronethyl)phenyl]e
thyll-7-
methﬂ fluoro-2- i i$ (b by henvie
amineleaseery B Bl a@robz;mmﬂ @hé’rQ/II anaﬁpi &-dfazaQ@lrdﬂB} 5]&&3@4-
carﬂgt_;(ﬁgtgt hyl et her (1 nL) was added 1N HCl in D ethyl
(60 pl, 0.060 mmol )5 and the reaction m xture was
stirred for 30 m ng e llsoJorent ayas evapor at ed to
dryness to give the 1it 4
quantitative yield) &8
DI\/ISOdG) 6 ppm 7.61 -8.
6.91 - 6.99 (m 1 H4 &, :
(m1H)413-431( H 3.26 - 3.47 (m 1 25H)
2.79 -2.92 (m 1 H 2. 2.79 (m 3 H 1.79 -2.66
(m 11 H 1.38- 1.54 (mf3 H). Presence of acid
otons in the region between 8.30 and 9. 0
Dim&5¥lo; 133135PCT/ EP2009/ 055190 Exanpl e 7 2R {BR 1135
bis(tifuRrorgeth) phegyietay Kmsthyhammolagsrani-2H lvRengimethylphenyl)-4-
mtroWBblbyﬂdmﬂ}b(nfhnédlouter @ﬁtémﬁmﬂdﬁyl 3P i260yr‘n§; 0.888 mermhbly lwasldissolved in
Metha%ofjgea trootin% sﬂtﬂ%ﬁ o%ddf'i e _re3ktion mixture was
|H9r g[

eft i1 oy ?ﬂgu?f ﬁ%ﬁe%% ] dahp salpion was

reflup<ed].f<qr42 fhr@o'me golvent hyaso Fespgved |m,\ga.cuo and the crude purified by Flash
Chréth@sgaphy P4, Shesatige,-dhadrd axin F0%: 1040t TOPEBIBIEY :220AC). The

solvgn?t \%regnojvgd |m&)o 6tﬂa|ﬁ|n§ tﬁmg'c 8b gb”mp”o IY?Q 'Fl1r(1(§l 30.8 %
vield] g SO ARIOL GASHE QISR UG e Q@Eigmél'm 515 e oy
flash-chromat ography [Si cartridge (59), from1l:0 to

Intefthediate@ MeOH] to gi ve the title conmpound (53.5 ny,
metQqugE 8- E ‘(5”5 i org b f h g o

1 (m 1 H 5.23- 5.34

H 6.92 (d, 1 H 6. 79 (t, 1 FD 4. 65 (d 1 H 4.36 (d,
1H 4.15 (d, 1 H 3.44 ©93.59 (m 1 H 3.38 (d, 1 H)
2.93 (s, 3 H 2.75 (L~ L4 H65cebr. s., 1 15H) 2. 33
(s, 3H 1.99 - 220 (A1 H 151 - 1.93 (m 6 H
1.45 (t, 1 H: HPLC 88 i MB: m z= 575 [ M+H] .
Exanpl e 8 (2R, 58S, 8 Fs

3, 5-bi sari fl uor onette nel | oat hy11-7- (4-fl uor o- 2- net

hyl phenv1) -
20N8- net hyl1- 1, 8- di azaspyf o[ 4. 5] decane- 2, 8- di car boxani d
e hydrochloride O F, FFTo a solution of

A s&lé 5tf7ﬁ)ne'h'§/ o R S4bldbohRS OEBIEN g, RSS! hABHMYAE methy
(5R,7R)-8-{[ 1Rg 1 [g 5-bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-

fluoro-2-methylphenyl)-2-oxo-1,8-diazaspiro[4.5]decane-4-carboxylate (Intermediate 40, 70
mg, 0.113 mmol) in Dichloromethane (DCM) (3 ml) was stirred at rt overnight. The mixture
was washed with NaHCO3 saturated solution and the aqueous layer was extracted with
DCM. The organic layers were combined, filtered through a phase separator tube and
concentrated. The residue obtained was dissolved in Methanol (3 ml) and to the solution,
cooled to 0°C, was added sodium cyanoborohydride (28.5 mg, 0.454 mmol). A solution of
1.25M HCI in MeOH was added mantaining the pH around 3-4 and the reaction was left
stirring at rt for 2 hrs. To the solution NaHCOS3 saturated solution and DCM were added
and the aqueous layer was extracted with DCM. Organic layers were combined and filtered

-79 -



10

15

20

25

nmet hyl phenyl) - N3- net hyl - 1, 8- di azaspi r o[ 4. 5] decane- 2, 8-
di car boxam de (Exanple 7, 45.5 ng, 0.079 mmol) in
woe@vhgdiset her (1 nl) was added 1M HCl in Et 20PCDERDP9/055190

m., 0.107 25 mmol) and the resulting m xture was

stirred for 30 mns. The solvent was evaporated to

give the title conpound (40 ng, 0.065 mmol, 82% yi el d?:
throggh @ phise ceparaior tukg AMRCOBBOrRlEE, TM/S@d@G\)/ass pprpfmdgbsw 4 (12M
cartridg®, 8fatifdrirorh J98P6:80%B 60 508 58% (OvLEtﬂDAld) RT’eI(Q@n( ﬁractibnid)Nere collected

obta%nr% tF]Qrtlt 7(1%955‘% § 0% 41 %S a single
dlasteamsqmq;_li) 1§ ;I\Qgﬁ giéi %ﬂa o) 3,PpPgh7. ﬁ?s H 7 %8 2(|a|)d .13 (dd, 1
H) 6189HYId31 &) 6(76, (t 11 H) 5:_2095 #& (31 u=o) 42437@Id( 1 H)B 69) (s, Bi) 3.1 - 3.19
(m, 2009/ 4334.36 :GT/1 Egzzo@gaz 9@51(9\0 1214)4;180 2.887(n{,m HL2iM (2. BA) 2.45 -

( 3 S
255((?1 1 Hg'ésé 6?53 ég‘% 5 1ﬂ‘ mefﬁ])g‘xé% .60 4m. 2 H)
1. 465@2@ "5)81 ?r@?) 1?@4@3 BHQN Q?%Wtﬁﬁpﬂ'@r%g@%ﬂvﬂﬁpéﬁ\gl "Hl@teﬂffﬂi_ H6eq),
causing (visdingionforriativet tsjerpdenewiytryN8euld be assigned on the baS|s of the
folloWigMde-dht3- di azaspl rof 4. 51decane- 2, 8- d| car boxam de

R e R RO
drawn.. 7. (4-f | uor o- 2- rret hyl phenyl) 1, 8-

2. olkeazaisioe 6 4H1Dhxléndicaing-tbapbsitign at the(dartioayhgduptoe tB3same part
as C%Oar{HJC7 Q\/lﬂl@r@séﬂﬂéﬂ& th'erb|r70I|MnréBdI5}?e,r‘%|nH oY Stekedchémistry at 5 as
dravey” nmol ) was shaken overnight. The sol vent was
V‘g\/aporated to dryness and the crude was purified by .
Verifiqadigm Wasr @ﬁfﬁ@‘%@ﬂéﬂm gtdhe dellowina glerdgee fExagmpte. H0) eonfirming this
resui5T e BIGM Mebringoshgwian tithefdiowing straoaaisdndludeddionthe purpose of

; , | d) as a white 15 solid. 1H NWR
corr%at%lmbNhﬁﬁdf%/érgy pm7 o5 (s, 1 H) 7.61 (5. 2 B

7.15 57.28 (m 2 H) 6.84 - 6.97 (m 2 H) 6.78 (t, 1
H)4é|3(d~~1l—|)m4p34(d 1H)408-422(m 1 H
=348 3:*55(m11*l-l)333- 42 (m 1 H 2.93 (s, 3

“;:ofz‘»ze Gty 1.H52.65 (br. s., 1 H 2.31 (s, 3 H 2.01
' |2 18 (m: 1 H) 1l138d1 1.85 (m 7 H; HPLC. R= 4.91
mi N tVE;-H =675 [%FH] + and 597 [ M+Na] +. 20 Exanpl e
10 :
":(\28’§5\S, TR) NB4f 3, 5- 6“1 s(trifluoronethyl)phenvllnmethyll-
(4 f!l uor o- 2- met hyl phenyl ) -
Ng-et hyl - 1, 8- di azaspi r of 4. 51decane- 2, 8- di car boxani de
hyd&pchlorlde 25F To a sol ution of
(2S,:8S, 7TR)-N8-{[ 3, 5-bi s(trifluoronethyl)phenyl]nethyll
-7-(4-fl uoro-2-
UPLIE Ry O ghertiys, m/M8 608 {MyH+1, 8- di azaspi r o[ 4. 5] decane- 2, 8-
di car boxanm de (Exanple 9, 66 ng, 0.115 mml) in
ItDeéhyl ether (1 mM) was added 1M HCl in Et20 (0.2 m,
l) and the resultlng mxture was stirred for
AR)-1i be QR phenyljethyl} prg-2-methylphenyl)-
N-mé -wem&d:estduéiae ne deéa eﬁa-czr nQd&Ol mml 88%

yie TH NVR (500 Mz, DVBO-d6) 6 - 94 -
CF3
(0] H (I;H3
N\H/N CF,
H.C (0] CH
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WD 2009/ 133135PCT/ EP2009/ 055190 ppm 9.50 - 9.86 (m 1

H 8.25 - 850 (m 1 H 7.87 - 8.01 (m 2 H 7.67 (s,
wa2edp/133160 (s, 2 H 7.20 - 7.29 (m 1 H) 6.90 PCIERD®09/055190
(m 1 H 6.80- 6.90(m 1 H 4.58 - 4.70 (m 1 H

4.31 - 4.43 (m 1 H 4.13 - 4.30 (m 2 H 3.42 - 3.54

(m 1H 2.95(s, 3H 2.75- 2.8 (m 1 H 1.74 -
pherylggthylm 11 H). HPLC. Rt= 4.82 mins (free H&8&R)-MB(1R)-1-[3,5
bis(trmLzoror'aaﬁyl[);m@d}/r}etamméﬂwl)%Mbma}mn@nﬂe(a-fma&ﬁzmeﬁ%mﬁaﬂngl) 2-0x0-

1,8- spirol d -carbo termed te 33 70 0. 10 ol) was

dlssg‘/yﬁi gg Z o‘g an% ’:lyg He so utlon Was agée%é/%yﬁBhien% ] % 9 umol)

The rseltsmsmewy‘a YefiNgtimiag wder H8- atimaziptse rfof 40 BhidecHre pallagium was

filter88 ©af HAK MBI dfent renfoved in vacuo obtalnln the title compound (53.6 mg, 0.096
ki gagaet

mmél”@é@agl 885, W es b s b sgh oy '5(38% it 3ind 582

[M”'B?E(t rifluoromet hyl)phenyl]ethyl | (met hypani no] car bonyl
-7-(4-fluoro-2-nmet hyl phenyl)-1, 8-
MMQMOM 5] decane 2-car boxyl ate (I nt er medl ate 28,
Oy 4

éromlOto
, d (63.3 ny,
0.108 mml, 72.1 %yield) as a white solid. 1H NWR
(500 Mz, DVBO-d6)_§ ppm 7.93 (s J:FH) 7.56 (s, 2 H)
7.23 - 7.31 (m 1 H)).“ S

7.21 1 H 6.95- 7.05

(m 1 H 6.90 (d, 1JH) 871761 (t| 1 5.27 -5.43 (m 1
B4l S8B oH) 3.23 - 3.39

2. R @,1 H 2.60- 2.68 (m 1

H 4.14 20 (d, 1 H)
(m 1 H 284 (s, 2«

H 2.32 (s, 3 H 2.06 -2. (m 1 H 1.53 - 1.87 (m 6
H 1.49 (d, 3 H 1.42 (t, H; HPLC. peak @Rt= 4.91
mns; MS: mz= 589 [ MtH] + fand 611 [I\/H\Ia]+ Exanpl e 12

To tzﬁ(ffa53(ZR%ﬁo'|\d%ﬁls) 1-§s3. 5- bi gagf | uor o BYRRYSWI 1r8)-1.(3,5-

bis(triitadngrinptheingneny ghytmiethyhamBothasony i/ (@ 0Bt Zetdindpiengh-1.8-

LA BURRRRIL b (108,581 080 iy o o
Dichidigrhéthzn¢ 4DEM)@3@mI2TEA (4.16 ml, 29.8 mmol) and then BOC-Anhydrlde (5.54

ml, %Qg@trn% wgcgdd%@xﬁtﬁglrf%ct%g%&ﬁgémgs %re%] Sk‘fe?ﬁgﬁt a?rl’ rt. The

I car Xam
reacflon 9/as 3WARE PAITY HHA0009/06 5D A40MI) @nA 9RO whasgs were separated. The

' I 0 -
oS U0 (80 00 0T R0 B 0208 B s
purifB@ by nfEashThiwematngragiyv ent silgas gelv &piog ad elaiot'agedGS@nness:othnn and

Cycl%éffag the f&'blhk% ?g{%%gel{a%\%éag%luegt Qﬁ&dgﬁgge tll?éc/%[gpound (12.2

g, 1Kﬁﬁrrttn¢l|)y%835%) 8.60 (m 1 H) 7.95 (s, 1 H 7.90 (br.
7.56 2 7.11 -
UPLE: Bt 'dhm%s’_&%é?(gﬁ[rl\lu-ﬁ 1 H) & (t,(sl H)H)S. 28 - 5.39
(m 1 4.13 - 4.35 (m 2 H 3.44 (d, 1 H 2.85 (s, 3
1 2.40 - 2.59 1 2.35 (s, 3
'"ﬁ%@m ( H)7 H 1.50 (d, (g]H);H)HPLC Rgi 4. 9?)
_hJLda_@@nEjzﬂﬁéB)_&s_m z= 589 [ MtH + (free base) 10

bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-

methylphenyl)-2-methyl-1,8-diazaspiro[4.5]decane-2-carboxylate and

Intermediate 45
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Exanpl e 13

(2S,5S, 7R)-N84(1S)-1-[ 3, 5-bisarifluoronet hypphenyl]eth
W@ R009/2331385 f | uor o- 2- PCT/EP2009/055190

nmet hyl phenyl) - N8- net hyl - 1, 8- di azaspi r o[ 4. 51decane- 2, 8-

di car boxam de 15F

met“ﬁgg% eﬁi)‘?ﬁ?ﬁ&k qtrk%nof met hyl (2S, 5S, 7R) - 8- {[ {(1S) - 143
bns(im_d‘rbméthwwéﬁwww_a?hfgﬂéa(rbﬁhﬁv-wamfm}c-an bonyl

Or ST decatfe= - Car BoAyT ot e—cHrrertedi ate 29,
80 ny, O. 133 mml) in 7M met hanolic ammonia (5 m,
35.0 mml) was shaken_overnight. The solvent wa

thel¢rude was Pyry/ied was pufified

;@‘(SI cart¢fd ) fro @o to
He title conp d\ﬁv

ilel d) as a white sqlik. (5(30

pm7.94(s 1H 7.5 2H) 7. 24
- 7.2 (m 1 H 6.84 - (m 2 H
671-681(le|—|)530-540(m1 4.09 - 4.18

To 2_a83 s(oLI?t.og ﬁl;)f 5 @5 {- d%n"é;tgﬁ {El?ﬂ)z é;meégg 422%5% 7%)%{[{(1@ 1-[3,5-

bls(taﬂ@ﬁomeﬂﬁyl}ﬂneﬁqm]etﬁylk%e&my#}amlnb]o%&)dnm} 74@-fidpro-HethyI fReRyl)-1,8-
dlaza%lro[ﬂ]geéane 1,2- dlcarboxyla{e (m]termelalate 1}3 [ I¥I+Na] 42Fxmrrq)ol) in dry
TetréRAr&GAR) (TN8) {161&))-at 78 > 6-LmOsr 1M linTHenRi 132 mip kel rh@ol) was

addé‘g%’f!e‘i ﬁ&zfl éﬁg{ﬁ{?l’ﬁ“xﬁ'dée Wat 11eq "898 gr-+ GPmefipne-dfetos ml 568

mm@) @as dfchacast dad ysdrectidromixiee WHO stirred for 30 mins at r.t. The reaction

was (8NGES A RENY (118) Sy Bdavi wetel | 1Ib FahE AR pirybacetate

(3x30hY)1 Comfrb(néd fdrgemicotaiers were dried (Na2804) filtered and evaporated in vacuo.

e JEAGA SRS A BT b ) AEASBIERLS SR e coo

at 0. ey (5 i, a9 frih:jdl’) \%}/ay\/addéiﬂﬁirﬁﬂthbl\ﬂehﬁlonl rﬂletréﬁ)va(sZﬁiE}eplat 0°C for
the r m Xture was st
1 3%2%0”9?1?%@ ngBS sttt ek, BV ARG 4F Yadlc, e Tesiaue was

dussdwmeusm ind ofJetVigl ddeeaté ahd w&b@%ﬂ@d—ﬁ&?sﬂgsom(ﬂﬁg The organic
0,

Iayebm 0%6 / leHt%lFﬁd %?d (aee‘\é\é)qcl)réteed fngb tr‘§ gg&%/Rq, was pl{l%%i by flash

chroﬁa&?grapr&/ W sifica gal iing aB®iotage SNAMH 50g B8 dotumr2 al'rl) CfclbBexane to

-7.32 1 6, 94 6.76 - 6.89 1 H
oyoighsgnelthy Sprfbiert:fias Flignt atdhay g fuesoipolils ™ o1
Interfigdiate kB F88Ag,(E49Bmhlol,2=38.1%)2HPUC{ Rt= 6l4dnind.;IBS ( 8z 618
ve03 F) 1.78 -°2.58 (m 8 H) 1.50 (d, 3 H; HPLC Ri=
[M*Z1'93 i ns (free base); Ms: peak @m z=589 [ M+H] + and
and611 [ MtNa] + (free base). Exanple 15

d R).- 84 1R) - 1- - ,
IR 3 Lo BB 1 2 PP iSRG M BUA018
[M+HA}7- (4-fl uoro- 2-

met hyl phenyl ) - 1, 8- di azaspi r o[ 4. 5] decane- 3- car boxyl at e

Intermediate 46
(2R,5S,7R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-
methylphenyl)-N,.2-dimethyl-2-{[(trimethylsilyl)oxy]methyl}-1,8-diazaspiro[4.5]decane-

8-carboxamide
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0- ONa F Met hyl
(5S, 7R -8-{[{(1R) - 143, 5-bi s(trifluoronethyl)phenyl]eth
W@ kopasdrgd ) am noj car bonyl | - 7- PCT/EP2009/055190
(4-fluoro-2-net hyl phenyl) -1, 8-di azaspi ro[ 4. 5] decane- 3-
carboxyl ate (Internediate 36, 22 20 ng, 0.036 nmol)
was di ssolved in l\/bthanol (1 m ) arl,l to this solution
was added NaOH (1. 604 . 040 ) in Water (0.2
m). The reactlonljn s ljef irring at rt
S

overni ght. Then t ol utt \EH d at 45C for 12
. renoved in vacuo and the

nmore hrs. The sol vents wer
resi due was washed severa imes with Et20, the solid
was dried under vacuum obtyining the title conpound

(20.3 ng, 0.033 mml, 91 Aryield) as a m xture 25 of

To d' g tt%hig Eﬁg%%:@)rr@ (g’%hﬁﬁ ég)as((télﬂuaromjeﬁwyl)glbertygletwwﬁzo(#ﬂuoro 2
metﬂyl;ﬂh@nyl) -2-(Bydroxgméthyi)-N @-@imethy6 1 3&di§aspito[ 5] feche-8-ArtZamide
(Exaé-%rgle %8,::%0 %:gég.j éng ﬁ%igﬁ%@@?@%%(@f&@%g&nﬂ_1%6&"%00521%, 0.149

mmdt) wads B8ded @hdOhe (@action MixtureWids stirred at 0°C for 5 min. TMS-CI (0.026 ml,
0 20%009/ 33135 / EP2009/ 05519Q , F-:

cRNRas A aﬁi{ap\ﬂlsgga ngtu[qp\liv S ﬁrte%oa%g?emsﬁ@e temperature
over(qigaf g’Eataeeﬁﬁ)l) Wﬁ§ aad&@Pnd MINeRE were sExarpieleTH® organic layer was

drieq, pbA VISR L AL AIOTE S0 i mngune (84 4aL B EL sed in the

next-tdp Mlitheutafudher purifications. LC/MS (Basic gradient conditions): Rt= 4.205 min,
m/z %ﬁ MJI{ henvl) -1, 8-di azaspi rof 4. 51decane- 4- car boxyl ate
I

(5R, 7R -8-{[{(1R)- 143, 5-bi s(trifluoromnethyl)phenyl]eth
Int Ié/rre h 7pam noj car bonyl | - 7-
M@—Q—M@ 2- et hyl pheny1) - 1, 8- di azaspi r o[ 4. 5] decane- 4-
LRammemuem dflab.em4élth| L leﬂ1v@2ﬁ-(4liﬂ0bl)o -2as

pvrrattfl2t1hﬂr1r4aa%z|ﬁé1l-1rba|tb¢lxemm Ieft st| rei ng 15

overni ght at 50C. To the sol uti on _was added
Tetrahydrofuran (THR:TH.3 m) and’it was heated at
70C for 1 nore hour/ syl vent renmoved in vacuo
obtaining the title \ . 0. 019 mol , 96
A yield); 1H NWR ( d6) 6 ppm 7.98 (s, 1
H 7.69 (s, 2 H 7.07 - 5(m 1H 6.84 - 6.91 (m
1H)669-679(m1 25-538(m1H)443
(dl 2.98 - 3.23 (m = 2.69 (s, 3 H 2.60 -

Ethafe |§I éog§183ml:g1 ﬁ?i()4 mg)?)lvv%Af(?oﬁw e]i] p_lgxc?togstrllfad rpi) gBdH%tlrred atrt. A

solufsbrer eo(ﬁfhem(zFR B8, TRMNS{(SRBM[3, Wtiidctrl“flhkﬁrofr'@tHyQp)he’ig'l]dtayl?e? (4-fluoro-2-
met@ztlpg}egglgw qr,t]@/y? gf{ﬂgfrnaegﬁﬂ?gmy']ﬂ gﬁyl}%%gg azasplrg[4 5]decane-8-

carboxamide (Intermediate 46, 84 mg, 0.127 mmol) in acetonitrile (1 ml) was added

dropwise and mixture was stirred at r.t. for 30 minutes then sodium cyanoborohydride (9.57
mg, 0.152 mmol) was added and the reaction mixture was stirred overnight. The reaction
was quenched with water (2 ml) and acetonitrile was removed under vacuo. Aqueous layer
was extracted with Ethyl acetate (3x 5 ml). Organic phase was dried and evaporated in

vacuo affording the title compound (84 mg) that was used in the next step without further

purifications.
UPLC: Rt= 0.78 mins, m/z 632 [M+H] "
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2. observed noe H4/H10 ax and H4/ H10eq, i ndicating
stereochem stry at 4 and providing confirmation of
W@ @passaBen stry at 5. The at om nunberi ng showCT/EP10h#055190
foll owi ng structure 25is included for the purpose of
correlation with the NVR data only. WO
2009/ 133135PCT/ EP2009/ 055190 12 F 26 UPLC. Rt= 0.67
mns, mz= 590 [ MLi+2H +. Exanple 17 5(5S,71R)-N-{(1
Intefhedidfd, 48 bi sari f1 uoronet hvQphenvl | et hvl|-7-(4-fl uoro-2

(25 55 ZRINL

metKhyiphéinl)- Im-dfméthvmﬁfmvllnwtbﬂsllmme/ﬂnhéwaJ}OT Obﬂiﬂsglrbﬂ- Sdecane-

8- A O 36 nmol ) and (5S, 7R - N 10{(1R) 143
-car rifluoromnet hyI ) phenyl ] et hyll - (4-fl uoro- 2- net
hyI phenyl) N- et hyl - - 1,8-d

i azaspiro[ 4. 5] deca\ne/e c xam [ I nternmedi ate 42,
17 ny, 0.030 nmol )y¢h Dchl dr orfet (DCM (2 n) was
stirred at rt for 3 hrs. i Xfuré Wwas washed with
NaHCO3 saturated solutio d°t he aqueous | ayer was
extracted with DCM The o nic | ayers were conbi ned,
filtered through a phase s epar at or t ube and
concentrated. The 15 residue was dissolved in Methanol

To &2sowitonastl (29,56 MR3-Ns {1 Ry-il 931 5-betwiFl estotne tHYJph srfetagisled4-fluoro-2-

et e B I Rl e Zsnial iR At g tioamide

(Exapipl@n oU8TIm3; 6.136 ehrhdIRint dterabronethame (DEM) (2 tnhly, MEAY(021rhl, 0.149

oDt e ARG AR 3By er AL et P 44026 .

0.20wi IthdDCWas Q@i@ﬁl @rop@iger sndverigtu a0 aks nﬁiﬂredf af trey @@me temperature

overnight I lgE R S R PR an S PARSER I SPAT PR e PLpETIsgaver was
dried BAMe9E36raLRYA0ih vadiPaffligmEithEtiflAcdmpiiieBanhgf thatvadnsed in the

ed ohtaining the title conpound (13 ny,
nex UL SRB PRI *1H VR (500 M. DVEO d6) 6

LCMS(BaSicQtadient cbndjﬁlor?s)G@t=@SZ,052mH)66_2.[n/B|-|-]+7. 21 (m 1 H
6.94 (dd, 1 H) 6.83 (t, 1 H 5.20 - 5.41 (m 1 H 4.02
- 4.27 (m 1H 3.35- 3.44 (m 1H 3.02- 3.20 (m 2
|ntehhe<ﬁa&64gt 1 H 2.76 (s, 3 H 2.34 (s, 3 25H 1.50 -
I/ ; C = m z=

2R a' R- :A-Ibl gﬂ gr l I'hen eth -?—4H‘u ro-2-

methvlphenvl)-3'-hvdroxv-N.8a -dlmethvlhexahvdro-1 H-spiro|[piperidine-4.6'-

pyrrolo[2.1-c][1.4]oxazine]-1-carboxamide

Ethanedial (0.229 ml, 1.995 mmol) was dissolved in Acetonitrile (1 ml) and stirred at rt. A
solution of (28,5S,7R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-
methylphenyl)-N,2-dimethyl-2-{[(trimethylsilyl)oxy]methyl}-1,8-diazaspiro[4.5]decane-8-

carboxamide (Intermediate 48, 88 mg, 0.133 mmol) in acetonitrile (1 ml) was added
dropwise and mixture was stirred at RT for 30 min then sodium cyanoborohydride (10.03

mg, 0.160 mmol) was added and the reaction mixture was stirred overnight. The reaction
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Exanpl e 18 WD 2009/ 133135PCT/ EP2009/ 055190
(2R 55, 7R)-N 411 R) -1 -(3,5-bis(trifl
W@ 00oe31By/| ) phenyl | et hy11- 7- (4-fl uoro-2- et hyPCT/EP2009/055190
phenyl) - 2- (hydroxynet hyl)-N, 2-di nmethyl -1
, 8-di azaspiror4. 51decane 8- car boxam de

was BB R R IOP S b arraio ity b RSt sPdun: AgHgpus laver

was|eeraétédlethDdétﬁyIZaGMtb)(BpBeliDr@amc phase was drled and evaporated in

vac%eéfpc}é/ﬁljihéaheaﬁﬁégms&%&_HGS Sr%gc&etﬁgt mp§ea ﬁotﬁg next step without further

purifivatioreaydr of uran (THF) (2.5 ml) at OC lithium
h i de (O. O 335 mvl) was added and the
UPL:&eEg't %‘22 TSt L{Fégé&g‘ *Blirred at room tenperature and
under nitrogen 10 atnosphere for 3 days. Vol atiles
Intelel vgporated in vacuo and the residue was dissol ved
n-e ol (2 M)/HJ 1 Nin water (3ml). After 1 h

(2R.485i8ar8) N dRvai[ﬂ,ﬁ@bismiﬂem’fomemvlmmﬂneﬂm}eﬂ-(4-ﬂu¢vm2+o.
etT e res1'_ ue S 'r%s Yed |n Et QMI ac tate 4{5@8,_ and

o[2.1-

cl[1 4doxadinedd -carboxamider at ed and the residue was purified
by flash chromatography on silica_gel using a Biotage
SNAP | &g as col umm an5D| chl or o€t hane/ Met hanol 95:5
as eluent affordi ng)/ eftiyle|co und (28 ng, 0.047
nmmol , y=66.8%. H N %ﬁhﬁ d6 6 ppm 7.80 (s,
1H), 7.65 (s, 2H), &. o 1H), 6.73 (dd, 1H),
6.63-6.69 (m 1H), 5.3 1H), 4.22 (dd, 1H),
326 3.36 (m 1H), 3.18-325 (s, 2H), 2.85- 2.96 (m

2.72 (s, 3H), 2.315 3H), 1.97-2.04 (m 1H),

Ethafﬁalal @% éqg“z Clb)”mob %’gso?\gq(qmﬂ %}gg@'}tmﬁ# g’:gn?é %9 gu'ﬂed at rt. A

solutidrz SOEF [ M(2§,5S PRaMp{(€R}ES-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-
metfﬁn%&?%%k%ﬁfm%ﬁ%yl@thﬁ)-h?’meﬁhgﬂl1S & Ejlaleeqsupcl)rro fﬁtdggaon%- -cé/ru)xegn%e
(Exaﬁﬁﬂ@ﬁﬁymﬂﬂmgyo)ﬂﬁmmww inoxgetatitinilel (11- i) 2vadi aueitl replyi€e dndmixture

WanSEgg(li fggigg}gg@ gm§%@%€ox§rﬁgborohydnde ?PS 10 m\g/;\DO 208 mmol) was

addéibasdlthe irexotibmebikiyted 28s SHrré®R)ov8rligHt( TR +datdiph-was quenched with

water (2 ml) and acetonitrile was removed under vacuo. Agueous layer was extracted with

Ethyl acetate (3x 5 ml). Organic phase was dried and evaporated in vacuo affording the title
compound (115 mg) that was used in the next step without further purifications.
UPLC: Rt= 0.70 mins, m/z 618 [M+H] "

Intermediate 51
(2R.4S.8a’'R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-
methylphenyl)-3'-hydroxy-N-methylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-

c][1,4]Joxazine]-1-carboxamide
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bi s(trifluoromnethyl)phenyl]ethyll (methypam no] carbonyl
| -7-(4-fluoro-2-nethyl phenyl) - 2-
woreaobAtb3135 8- di azaspi r o[ 4. 5] decane- 2- car boxy!| at BCT/EP2009/055190

(Internmedi ate 45, 72.9ng, 0.118 mml) in
Tetrahydrofuran (THF) (2.5 m) at OC lithium
borohydride (0.174 m, 0.354 mmol) was 5 added and the
reaction mxture was stirred at roomtenperature and

Ethanediar (01299 dy &6 Tainmas)pkey @usécWeoBmdwsOmtml @ts mpsandestiered at rt. A

solufr b o @ ed?@p%%‘?\l AR08 ! esZ{(ﬂ‘%:‘%m‘ﬁeﬁ]yﬂ' SERYESh-7a-Auoro-2-

metisliphenhiying-(apdrbkymesth @ pNvesth g- M&dRzestip. st echners-yarb txamide

et e I Foniehs e I Sschisle Y mff Sl hdiond micure

was Waisred rat etdlfoar30 rawvaghen a;bdnjrraﬁyianbberohﬁdﬁcmu(e 3W@Sm@,00 208 mmol) was

add%%béé@d%ﬁgﬁ%ﬁgtggeh@%[s L?&H‘fgé yniém. “ﬂmlz irge%tlgn was queqwcﬁed with
watdpi(2 I pamieddienieildiead eamadvedaindeagactburgliecukflayed iwag dxtracted with

MNTHECHTIENEN SO I T T S

compoubdl (140 mgh that wais 8ded thothe hikkt, stép Widhdut 8Otherpurifidatiorts. 50

3.36-3.44 (m 1H), 3.13-3.22

UPLE:nﬁt"zﬁg” ”ﬂ”%é“’g%gﬁ [@Ep”( m 1H), 2.40 (s, 3H), 1.94 (s,
Intehidiate 52/- 1. 95 (m 3H), 1.77-1.86 (m 1H), 1.64-1.72
metl 2k S P37 L 4e I3 .5 di’n ED %.nl:%t S,

UPLC. Rt 0.72 mins, niz (0] + 20 Exanple 20

(2R 5S,7R)-N84(1R)-1-1. 3,5} bi saxi fl uor omret hypphenvl | et

hyl | - 7-(4-fl uoro- 2- HN

net hyl phenv1) - N8, 2- di net hyl ?’I?@z'\@ﬁ azaspi r o[ 4. 5] decane-

2, 8-di car boxam de 25I n edt ubeasol uti onof net hyl (2

R 5S, 7R
To ) SRPPNTUSE JABY R BRGNSl PRCi My 2] BTelr NG i dry
methanpl (Gﬂ) i) ghifled gt.(}né} tpwaarp}@@m}am urider angpdon atmggphere, thionyl chloride
(7.6 20194 0B 338IPWhs Ef326108/ 88&P0ver 10 minutes keeping internal temperature

belo ﬁ(ﬁ“ﬁd ~Joiif- ﬂéé%ﬁ\%ﬂpéﬁd)ﬁrﬂe ﬁ%ﬂ@géﬁb%ug c%ﬂﬂ?l@ﬁlseﬁjﬁ was. aIIowed to

nt er nedi a N net ano

reac ﬁ%ﬂt ElE {‘l’ﬁe a@%leé ﬂ‘gﬁr V%ﬁ'@ aken at 40 Cfor 5

The diytsren yaPEZAROraiGH 40 |dné§smn6 theFasicag Was dilterbinahd-Digxane (60.0
ml) arebs satlNaWae ;Eolitibn eds waufidusshaddedomatdgria pbégchom basit iptlaand get
the &8k BERENG @Iegﬂl\IﬁBm%Eelgecﬁr% MutW\A@Q%btamed D| tert-butyl dlcarbonate
(14. % ﬁhleboi(; % rrerﬁ Wf}\ﬁi%’g %B&Bor@tg@g ﬁnéﬁhel’ H%%lére 8 }_éj 'I\ﬁ&%ohrs at room
temq%@t@r%‘iﬂﬁ'”m B"eéoﬂkﬂ”r‘i"@te(ﬁ’“@ @reciqq)ated7 70 (s 2H),

EtOAc 490Qrdl) drid) water 1(BO(nd)d weleHpdd&d Gnd( the bhHses6wB® @Edpigrated. The
aquddts, pHasé s ﬁﬁthéﬂbaél%‘@xtra’éte%izwftm EtG Ak (2(§|0rﬂ4? aﬁad’ma}ﬂ:&‘ﬂhe collected

ot i it iyt ding 51 (m 10, 2 71T

Afte|( H{y'@-lfverl 8§q4 (egﬁp%'laﬁl'_gn f? 5&2@ folggnt( I(.h%]g Zébkgruqe 4’@ater|al were
reco(/eredaQ)colo;urlgas ngthaBWS parifiedLwith $Oz flesrlehrmnag)@@hmb@tage 65m)
elutidd with cyclohexane/AcOEt 9/1 (Rf=0.3). Evaporation of volatiles afforded title
compound (12 g, 52.3 mmol, 100 % yield) as colourless oil.

UPLC: Rt= 0.68mins, m/z= 230 [M+H]+.

1H NMR (400 MHz, CHLOROFORM-d) & ppm 5.53 - 5.84 (m, 1 H), 4.90 - 5.36 (m, 3 H),
4.27 -4.53 (m, 1 H),3.76 (s, 3 H), 2.31-2.77 (m, 2 H), 1.46 (s, 9 H)

Intermediate 53
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(2S,5S, 7R)-N84(1R)-1-[3,5-bis(trifl

uor onet hypphenvl ] ethyl | -7-(4-fl uoro-2- nethyl
WEb@auas3Ng, 2-di nmet hyl- 1, 8-di azaspi rof PCT/EP2009/055190

4. 5] decane- 2, 8- di car boxam de

151 naseal edt ubeasol uti onof net hyl (25,55, 7R)-8-{[{(1R) -1

43, 5-

methyl74- (rﬁtlwlmhe-ﬁp_getuhmlepm»tih&e
nmet hyl - 1, 8- di azaspi ro[ 4 5] decane<E; car boxyl at e

in 7 N nethanolic
gn at 40 C for 5

(Intermsd|ate 45, ,
ammonia (5 mM, 35.0 D) wWhs s
days by PLS . Vol ati ¥ rengyued in vacuo and the
resi due was purified b flllash chroma?o’*graphy on

20si lica gel using aNAPC10 g as col utm and

Di chl or onet hane/ I\/Eth 98:2 as eluent affording the
title conpound (27 ny,Y0. 45 mol , y=37.2% . H NWR (400
Vhz) DMSO-d6 6 ppm 8. (s, 1H), 7.71 (s, 2H) 739

To aés %H) QZ %‘gur%aqgﬂ-bél%ye% %%1&1) i 2%5'35[“9,'?11506 qraf ofuran (THF)
(50 g]l)p_tgldgr 31 rgen gt,q)ospber?yn‘@t rlrel'lxﬁnymt]))spr@nm Egomlng.b(é‘r 60 g, 12.89
mmd) W3s aided drd) theZel0tigshet8idpen@aubS/e(lad midtkie, was fdated at reflux for
1h. 2%k &furfyMwabHthenl cpffed - 48 -66T° 4 ol Mtibn Séf (OR)-RE)1R)-1-[3,5-

b.s(t@d‘o%&grh @&Qenyﬂetﬁﬁ} 53471350 :2- KB GAon BT - Rt dSxo-1-
pnpez@@e"%sb@@me ONQSE295% 5 90191 PP ot HYF) (PRI Ieg added

dropwiiggl 1o-the (nixturas gy abgut 20min not allowing the internal temperature to exceed -
1ocsm&hbxdnlftﬂnwé)adm&aicoqﬁumrhydj exraysHdoafldr-1D@iin ®hM ReTperature

was! 'sgis%)}é) i%gwg%@[}%'zEglﬁ\ig)@%tot’ﬁﬁzfeﬂﬁﬂe?ém:‘é%*)%ﬁﬁﬁ #&n at room

tempesgiuy N-{(1R) - 143, 5- bi sét ri fl uoromet hg SJhen yl]
Rea@ttqwmpdtze(waﬁ lauenchied- with K91 Dbl (30ms:)-/ water (30ml). Taken' up with
AcOlRy (200L) NP 1Rasks dvere sbydrbxdadndath o ati b @us ¢ref idresxtrdtted with AcOEt

(200§nl)' RS he&d 8rg%nféls [V\Jeré]o‘ﬁéézdveﬁ]\/rgls()féfhrdb B i&d to drleness Crude

mategel 7 S5 i delioscifa g plre yr%@ei'ﬂv*?w BERIEY (bibtage 650)
eluting aithyayclehexangtAcQES . foors 9afS, to 351167 tehie) tidagompound (4.79 g, 9.53
mmdly 96Vhyels) dsathizk (paleO@Bovriojl. O 424 mol ) were added and

UPLCRRt A @8R, dR1zo808t [W+¢nwas stirred at 100 C under

H Nﬁﬁr&gﬁwﬁ 'éﬁﬁﬂhﬁ‘)ﬁﬂ fa%aé% Jf%“(':% eﬁhs%( }L@ (Fafa7.42 (m, 1
H). &{2pbrad@d2ith ¥ato 5416%1#95? éﬁe“ﬁéﬁ%@r% 188 By’ & (M), 3.04
- 3.3dHmo 2dit)0g 68 3 ton 2SBHEs NHR), €a32 +2. G@én,lﬁt)Hg Ta%t @oBuhn and

and Cycl ohexane/ Ethyl acetate 1095 :5 to
(& ,g{;}egg@ne/ Et hyl acetate 8 :2 as el uent af f or di ng the

Intel

metl ch _ .1179:5. 0. 046 mol , y=43.4% . H NWVR
bis(tri r 4 t %: : t w]?a%n_n%]caéb%gyl?Q%l E%@ro %H)
methylphenyl=4-piperi lidenef-2-({[1.1 : ' '

- . 1H), 3.55
dlm?%w ,'ﬂfvl y l{ggn ta nbYbutdnoate) |x?|.9' ’Z 3.00 (d

1H), 257291(m 3H), 2.76 (s, 3H), 2.34 (s, 3H),
1.90-2.03 (m 151H), 1.79-1.92 (m 1H), 1.12-1.91 (m
6H), 1.47 (d, 3H), 1.04 (s, 3H).
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HPLC. Rt= 6.00 mins, mz 616 [ MtFl] + Exanple 23
(2R4S,8a1S)-N-{(1 R -1 F3.5-bisarifl
W@ one1By Ophenvl | et hyl | - 2- (4-f1 uoro-2- 20nerdyEP2009/055190
phem I') - N, 8al-di net hvl hexahvdro-1 Hspi rorpi perid i
ne-4,6'-pyrrolor2,1 - cl1l1.1, 4l1oxazi nel-1 -carboxam de
(2
R, 4S, 8alS) - N-{(1R) - 1C?Zy 5-bis(trifl uor onet hyl ) phenyl ] e
t hyl1- 2- (4-f 1 uor o+& et hyl pheny1l) - 39%F
hydr oxy- N, 8al- dlne
6' -pyrrolo[2,1-c]{1 é]ox Zi
(I ntermedi ate 49; 66 ny,
Di chl or onet hane (EX)@ (
di et hyl etherate (0.017 O 136 mmol ) and
triethylsilane (0.050 m X0<313 nmol) were added and
m xture was stirred at 100 C under nicrowave WO
2009/ 133135PCT/ EP2009/ 055190 irradi ation for 25
A niselities. TRE ni RRIMNE{(NBE 1 haSTRistrifin eRMEEYEPh gt YI}-2-(4-fluoro-2-
metioigeenyig-N-ay iy -dvesstitlit - &ipibeeiviapearadethite ( indermedialend3 3 g, 5.97

mmd %h@itheetwmznw(t 1eﬂdmetw|aﬁh)cﬁ<prcg%h %’rﬁﬁb)\m eentéﬁ’gate 4.11 g

hexan
17. 9ace'i“§$ %rylg?%as%ogpgﬁlgﬁo%egﬁ%eh@%@cé gvga af% § &5 Wibne drled
ound| yent PfioMiddi ng” a8k ti t | ©NEMPSUNd (Q@ rRis- (%% BaBmathgphenyl)-2-
imidMﬁﬁy%e)dwmo(ismomph@Wﬁbtdﬁleﬁe)ppherirurﬁO ( Hovelg-Grubbs
catagsﬁi’“ﬁge?]%ra(tl@h f")S? d. 8.296 tramdhdundé- 5?11@) Eﬁ étﬁﬁbs&i@re The green

mixt ?V'éas st‘@*d%& E)ed a?pﬁ‘lf%xgoég) (g‘b gﬁj) 36(1)0(? %)
% mturezwggl Yz @gat@ﬁ] tolW Zoly@ezaéds ((E}ﬂ to 2 6%' column.
Purifieatiog igjuting . with- c;@lcﬂasxdrm/A@ﬁt fram 312 (& 7/33aijordqd 8—:6teQ e@dporation of

sovent the tible cdm@li-a‘éf’an(dﬁ whitd foatn, 4594 g64.5¢ MmAHD3 %lyididl) as mixture
oflsﬂers]@ ’132138(”1 1H), 1.19-1.27 (m 1H) 1.01

UPLE; Rt B sminr =78 w9 Sl Ry o8, SAS M. Bxanpl e

"H NMVIR(458, Mirty.- DMBORYs) 3 #BM 98 & 1 H)f 1.8 K et §ITPpHetfy/im .t ). 3.74
- 5.56| (hy, B-H)43.Bl ¢0rE3oHR2.61 (s, 3 H), 2.28 (s, 3 H), 2.07 - 3.47 (m, 6 H), 1.46 - 1.58
(m, 38 ﬂy{spbep{vw ) - 2- (hydr oxymnet hvp- N- et hyl - 1, 8- di azaspi

ro[ 4. 5] decane 8- car boxam de

Toasol uti onof net hyl (2R, 5S, 7R) - 8- {[ { (1R) - 143, 5-
Interipediate 35 yor onet hyl ) phenyl ] et hyl | (et hyl ) ani no] car bony
methyll- {(ZR(7R) {8 {ﬁﬁﬂl);t:mgt hyI phenyl) 1, 8-

bis ﬂlfﬁlﬁ‘&ﬂbf Aypheh &HrBohyl ﬂlfﬁﬁoir@-he 12,
Y il pchAa%E a(? m)
o nmol ) vvas

added and the reactlon n1xture was stlrred at room
tenperature and under
Vol ati |l es were emap
di ssol ved i n Met hano
After 1h stirring combine
vacuo. The reS|due was

"ro[plperldlne 4,
ar boxani de
grdi ssol ved in
oBoron trlfluorlde

1 st° Step:

To a solution of methyl (2R,4E)-4-[(2R)-1-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-
piperidinylidene]-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)butanoate (intermediate 54,
1.5 g, 2.132 mmol) in dry dichloromethane (DCM) (20 ml) at 0°C under a nitrogen
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25 m). Organic phase was dried and evaporated and the

residue was purified by flash chromat ography on silica
w@e0090331885) a Bi ot age 12+M as col unm and PCT/EP2009/055190

Di chl or omet hane/ Met hanol 95:5 as eluent affording the

title conpound (160 ng, 0.278 nmol, y=47.99%.

H NVR (I_4OO szg DMSO-d6 6 ppm 8.01 (s, 1H), 7.71 (s,
atmpsgherey TEB (P del, 64.8)Mm@) was gdéded (1r|qu|sg@@d7I5e golgt:g)r(ﬁqrred at 0°C for
3h. 1H) 532(q, 1H) 443(bs 1H), 4.10-4.21 (m 1H),

The % Wahout tlng then treated Wlth 10% K>CO3
aq 2009/ 13? @&jﬁ 942)%)9 (h%sg%ﬁéa p%at(iggﬁ rPﬁ aqueous one
baclg%tracpdgmtli I@GM( ﬁ%x5gl|qj) Cpnztgnqda orgapcs \ptp@cdnq:q ovgr M-S0, and
conaeniratedNB:dryness 57 §el MeH]detreSidbs dmi2g @@5pale brown foam, used without
furthie? féric8fdhthe féxk iddo-dAzatioR k&l | f |
ond & ﬁ [ onet hvOphenvl | et hyl'l - 2- (4-fl uoro-2- met hyI

epnvl - N-met hy| hexah drq 1H-s§| rof pi
Tot %dewﬁ%\%‘i’ gping from sfep11°41dR495 e fyiace Vs il under N at
room O¢rAPeralBIrg aR) adgied( $e¥d- amurﬁ thicasbonaté |(0086 et hyd )phelnyollowed
pomb]wmsbyo%oﬁd (ctidd oerzz-gzﬁrwrhmnhenyl) 3" -

M.xt!}.éé% | i QIESV @Qty [n%[ pl gerl di ne-4, 6" - pyr
MIXtBI‘f gruqﬂijls%e gzsdég r@lg"@nﬁ réél\qt(?{){)m 8 Bhases were
sepapieH| @ﬁd)rﬁltﬂ ﬁ@lﬂ@U§D®mbe(CZ exfractedh witorDEMi (Exe(ml).deombined organics

werdldedhplereVSCat and( Saptated to Orict@3s nargk) crade material, 1.4g as pale
yelldw | @Ry ol | @ae (Qs 136T|ﬂ@d’ tR/ 75@ RN YRbSaRRARHYaRMtng  with

crolgRoH B R it 495817 e oM B gl Bt icomoound
(867ma; A- WRamarol (A% Yielt: ganh RF=P @paiusmpot BF 02 arstphexane/AcOEL 1/1).
UPLEVv &pe0.89reith, nizs780M+HTh Rtr@ Smttu en/eaB3(pM-+#H]i ;e Rty 02rhias m/z=730
M+’\|E§rormt ography on SPE NH2-cartridge 10 g as colum and

ace oS @9%@% F%?ﬁ\h %ﬁas]pémgf éP( Q(hﬂ)of‘ﬁfgé‘ ;—E)p'?344 7.23 (m, 1
ng:926mo3 Hmd? ; ;7016' 343 3&2N|€/F¥9 (708 Mn3-P 1@?\/@@&8 g -343
(m 2)!3%2874)(5 B41), 244 (s B.H1L1(64,- 222}60(,m'5|-181(4@c($ SLHI) 6. 93
(dd, 1H), 20 6.78 (td, 1H), 5.35 (d, 1H), 4.17 (dd,
13 78-3.92 (m 1H), 3.73 (d, 1H), 3.19-3.42 (m
3.0 (tl 279286(m1 .76
j 3-1¢[3, |tr|ro h g Il¢
N®- nzg_agl-'gagﬁ.azr irg ) Hicdrk ide Y6reOis
1.48 (d, 3H), 10%143(m 3H) LI\/B(AC|d|c
gradi ent conditiong), = 2.066 nfAB;FM z 602 [ MtH] +
25 Exanpl e 26 1-1.3,5-bisarifl
uor onet hypphenvi Pet hvlt" 4-f| @ g met hyl
phenyl ) - 2- (hydr oxymet hy NN« di azaspi
ro[ 4. 51cl ecane- 8- car boxa 'deo
2009/ 133135PCT/ EP2009 0

In a sealed tube a solution of Methyl (5R,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-

diazaspiro[4.5]decane-2-carboxylate (diastereoisomer 1) (Intermediate 7, 6 mg, 9.94 ymol)
in 7N Ammonia in MeOH (5 mL, 35.0 mmol) was stirred at 25 °C for 1 day and then it was
left still for 2 days. The solvent was evaporated to dryness and the crude was purified by
silica cartridges twice (1* time: from 1:0 to 95:5 DCM/MeOH; 2™ time: EtOAc and then
97.5:2.5 DCM/0.5M NH; in MeOH) to give the title compound (4.7 mg, 7.99 ymol, 80%
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Toasol uti onof net hyl (2S, 5S, 7R)-8-{[{(1R) - 143, 5-
bi s(trifluoronethyl)phenyl]ethyll (nmethypam no] car bonyl
WO 200901383183 uor o- 2- et hyl phenyl) -1, 8- PCT/EP2009/055190
di azaspi ro[ 4. 5] decane- 2- car boxyl ate (Internedi ate 13,
350 ng, 0.580 nmol) in 5 Tetrahydrofuran (THF) (7 m)
at OC lithi um borohydride (0.568 m, 1.160 mmol
yield.gtid 8l Mih (POOHEHZ. 08 Oarth) ériowtndr% w&934mi f HBd R - %(m 2 H) 7.29 -

7. 37t(aﬂpe+r)a7t 12 £7.20GmyUNERI7.00 :17 g e, ﬁt—II)TB:BBh®% fror1 1) 6lays 6.79 (m, 1
Y @ ﬁvalp e H')@ Sﬁf? @\2; Lve. 1r6e53 Wﬁﬁ) 3.03 -

th
o ic 3% 227 2@9’%@9?&@ il %3@@%0 1,80 (m, 2

H) 1\a8cuie58 (Fheﬁ Hesi due was di ssolved in Ethyl acetate
(4nml) and washed with NaHCO3 sat. sol. 10 (2x 3 nl).
Exaﬂ%ﬂ‘ﬂ' c phase was dried and evaporated and the residue

i fi

d by flash chrorratograph on silica_gel
e ethyl , 47 - (4-f|uoro-2 methvlphenvl)-

) piTefA\G g-2,8 pidec

title corrpound (110 rrg 0.191 mml y= 33 O% H-NI\/R
(400 Mhz) DMSO-d6 6 ppm 8.01 (s, 1H) 7.71 (s, 2H),
7.17 (dd, 1H), 6.9R (g 1H), M-6.84 (m 1H),
5.33 (g, 1H), 4.431, (B3 1H), 3.31-3.42
(m 1H), 3.20-3. 28" (mN'
2.76-2.84 (m 1H), 2.75 Ts S 3H)
1.77-1.89 (m 1H), 1.6Q-1}770( 4H)F149158(m
3H), 1.48 (d, 3H). HPLC = 6.53 mins; M5 mz 576
[ MtH] + 20 Exanpl e 27 é ,8a18)-N-{(1 R) -1

F3. 5-bisarifl uoronmethvQppenvllethyll-2-(4-fl uoro-2-

met hyl nvl) - I\I-msthl hexahy 1 Hspi r '
A peri di %E’?ﬁ 6%wr ol o Iﬁﬁt%lﬂloxazi nég'{?ﬂ)'&{[{(mﬂ'[?’ﬁ'

bis(tri&tmr@@gt@uh)m‘@nyl]ethyl}(methyl)amlno]carbonyl} 7-(4-fluoro-2-methylphenyl)-1,8-
diaz2§HiRR. g]aemsa céi\*béiyld?é (4d3teredisditdr 2 urirmeaibizy B) pbemy, 0.030
t
mmﬂ%?ﬁoﬂ’x;\flnﬁrfo IYI%@ i1 %J'rn%’%gﬁn%ﬁro st%rgplat 25 Cior‘,l dagand then
it wasptei stlliog1q fﬂaiﬂ ‘ﬁ\é?”tlwasc‘é\‘ Eﬁ’d% rlﬂsérar?é’dﬁhﬁt ude was
purifisgl UﬂSC%gand)sﬁ[%cMg)asMgmm 84019V &ack. 5|DCM/0 5 M NH; in MeOH) to
give BwehbErEebhBBetitleVEIEHIAE 143 dSialtfels B2 8540 1410CMYy, 0.025

mm(g g el OHQ”N@H ¢4bHcﬁﬁ]H$eDI?§StJ1§%&;&g?5 t%o&gﬁ{ng’;;@?’ 62 - 7.77
(m, 4D d- %@dd%ﬂ {AdT Qo RAE R 26.98 601, EHINRRS - 5.8 (m, 1H)
5.24ri gA bWy & H)r4.at 4t490(m,floH) BA9r 6% ¢s, THY Tt Gr2d (was! H) 2.94 -
3oswa$hmepl) wigh . et &h, § 31035 & 8aHy £.9bayefo RSt AN HeR ﬁ’ﬂ@4 (m. 2 H)
1388 at89|q in vacuo. The residue was purified by fla

chr togr%\phy on SPE 5NH2-cartridge 10 g as col um
and Cycl ohexane/ Ethyl acetate 9:1 to Cycl ohexane/ Et hyl
Exampbi 3te 8 :2 as eluent affording the title conmpound

"} Mll)ﬂuQ'}@Q dé 6

. g e
J ] ] + dda
3.86 (dd, 1H) 0 3.74 (d 1H),F . 33-3.46 (m 1H).
315328(m 1H), B80N(t, 1H), '2[81 (1H), 2.75 (s,

3H), 2.66-2.75 (N 1HN—Z.
(m 1H), 2.34 (s, 3H), L 5R.LN
(m 1H). 1.49 (d, 3H), 1.p9-L. 3
0.70 mins, mz 602 [ MHL F3

salt (summarized in the

m_ 1H), 2.39-2.50
, 1.44-1.55
F. UPLC. Rt =
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15CGeneral Procedure: To a solution of free base in
di ethyl ether was added HCI 1N in diethyl ether
W@ 2009423185 eq) . The sol vent was renpoved under VBCT/EP20891055190

the residue was triturated in diethyl ether or

n-pentane to afford the correspondi ng hydrochl ori de

salt. Tablel Exanple Structure Chem cal nane
In " Anabyti caiealtst a Friebebase Exanpbeuti® b *of z z, Methyl (2R,
53, TRAR-HB IR -f3\6-bis R uctorh8th§hpHeRliEth R methyB9m MoRardday T @-fluoro-
2- mé Q%Mlyl r1e§ dE@ﬁ |rJ6H é‘]h%cajn%j car oxylate (Intermediate 12, 21.6 mg, 0.036
mmol N Ammonla in H (g \4; (? r'XoI was stirred at 25 °C for 1 day. The
solvent was evaporated to dryness and the crude was purified by silica cartridge (2g) (at
first EtOAc and then 97.5:2.5 DCM/0.5 M NH; in MeOH) to give 17.8 mg of the title
compound as a white foam. 1H NMR (500 MHz, DMSO-ds) 3 ppm 8.00 (s, 1 H) 7.70 (s, 2
H) 7.28 (d, 1 H) 7.15 (dd, 1 H) 7.03 (d, 1 H) 6.92 (dd, 1 H) 6.78 (t, 1 H) 5.31 (q, 1 H) 4.14
(dd, 1 H) 3.47 (t, 1 H) 3.27 - 3.38 (m, 1 H) 2.75 (s, 3 H) 2.76 (t, 1 H) 2.32 (s, 3 H) 2.05 -
2.15(m, 1 H) 1.68 - 1.85 (m, 3 H) 1.52 - 1.68 (m, 3 H) 1.47 (d, 3 H) 1.39 - 1.54 (m, 1 H).
NMR analysis revealed the presence of a large amount of DCM (~55% w/w). HPLC: Rt
4.90 mins. This batch was used directly in the next step.

Example 4
(2R.5S.7R)-N*-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-
methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride

To a cold (0°C) solution of (2R,5S,7R)-N?-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-
fluoro-2-methylpheny!)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide  (Example
3, 16.9 mgq) in Diethyl ether (1 mL) was added dropwise 1N HCI in Diethyl ether (0.039 mL,
0.039 mmol) and the reaction mixture was stirred for 30 mins. The solvent was evaporated
to dryness to give the title compound (18.1 mg) as a white solid.

1H NMR (500 MHz, DMSO-ds) d ppm 9.29 (br. s., 1 H) 8.52 (br. s., 1 H) 8.01 (s, 1 H) 7.87
(br.s.,1H)7.74 (br.s., 1 H) 7.69 (s, 2 H) 7.16 (dd, 1 H) 6.96 (dd, 1 H) 6.78 - 6.91 (m, 1 H)
5.20-5.36 (m, 1 H)4.07-4.39 (m, 2H) 3.36 - 3.47 (m, 1 H) 2.78 - 2.88 (m, 1 H) 2.75 (s, 3
H)2.42-2.48 (m, 1 H)2.32-2.37 (m, 3 H) 1.78 - 2.20 (m, 7 H) 1.47 (d, 3 H). NMR analysis
revealed the presence of a large amount of DCM (~20% w/w). HPLC: Rt 4.89 mins.

This batch of the title compound was dried under vacuum overnight at 40°C to give 14 mg.

Example 5
(2S,58.7R)-N°-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-
methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide
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7-(4-fluoro-2-nethyl phenyl) - 2-
(hydr oxynet hyl ) - N, 2- di net hyl -

wa2@9dsxa3aspi rold. 51decane- 8- car boxam de PCT/EP2009/055190
hydr ochl ori de 29 LE # -zo z, ' lu
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W,
HN
N
hil
0
F

In a sealed tube a  solution of  Methyl (2S,5S,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 13, 24.1 mg, 0.04 mmol) in 7N
Ammonia in MeOH (5 mL, 35.0 mmol) was stirred at 25 °C for 1 day. The solvent was
evaporated to dryness and the crude was purified twice by silica cartridges (2g) (1% time:
with EtOAc and then 97.5:2.5 DCM/0.5 M NH; in MeOH and 2™ time: from 98.75:1.25 to
95:5 DCM/0.5 M NH; in MeOH) to give the title compound (22.5 mg, 0.038 mmol, 96%
yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm 7.92 - 8.05 (m, 1 H) 7.61 -
777 (m,2H)7.21-727 (m,1H)7.13-7.19(m, 1 H) 6.87 -6.97 (m, 2 H) 6.73 - 6.83 (m, 1
H) 5.25-5.37 (m, 1 H) 4.08 - 4.20 (m, 1 H) 3.44 - 3.55 (m, 1 H) 3.26 - 3.38 (m, 1 H) 2.57 -
2.85(m,4H)2.26-2.36 (m,3H)1.98-2.16 (m, 1 H) 1.41 -1.82 (m, 10 H).

Example 6
(2S,58.7R)-N°-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride

To a cold (0 °C) solution of (2S,5S,7R)-N°-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-
(4-fluoro-2-methylphenyl)-N?-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide
(Example 5, 21 mg, 0.036) in Diethyl ether (1 mL) was added 1N HCI in Diethyl ether (60
pl, 0.060 mmol) and the reaction mixture was stirred for 30 mins. The solvent was
evaporated to dryness to give the title compound (23.8 mg, quantitative yield) as a white
solid. 1H NMR (500 MHz, DMSO-ds) 6 ppm 7.61 - 8.07 (m, 5 H) 7.11 - 7.24 (m, 1 H) 6.91 -
6.99 (m, 1H)6.79-6.90 (m, 1 H)5.23-5.34 (m, 1 H) 4.13-4.31 (m, 2 H) 3.26 - 3.47 (m, 1
H) 2.79 - 292 (m, 1 H) 2.70 - 2.79 (m, 3 H) 1.79 - 2.66 (m, 11 H) 1.38 - 1.54 (m, 3 H).
Presence of acid protons in the region between 8.30 and 9.66 ppm.
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'c) I (25,55 7R -N-{(1R)-1-13,5- HPLC: Rt= 6.37 mns
M5:. mz 590 [ Mfree base)+1-1]+ 19
WQ 20098331183 f | uor onet hyl ) phenyl | et hyl I - PCT/EP2009/055190
7-(4-fluoro-2-nethyl phenyl) - 2-
(hydroxymet hyl ) - N, 2-di net hyl -
1, 8-di azaspi rol4. 51decane- 8-
Example 7
(2R,5S,7R)-N°-{[3,5-bis(trifluoromethyl)phenyl]methyl}-7-(4-fluoro-2-methylphenyl)-

Nt-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

)

3
e cF

In a sealed tube a solution of methyl (5S,7R)-8-{[{[3,5-
bis(trifluoromethyl)phenyllmethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 22, 63 mg, 0.107 mmol) in 7 N ammonia
solution in MeOH (5 ml, 35.0 mmol) was shaken overnight. The solvent was evaporated to
dryness and the crude was purified by flash-chromatography [Si cartridge (5g), from 1:0 to
95:5 DCM/MeOH] to give the title compound (53.5 mg, 0.093 mmol, 87 % yield) as a white
solid. 1H NMR (500 MHz, DMSO-ds) 6 ppm 7.95 (s, 1 H) 7.61 (s, 2 H) 7.24 - 7.32 (m, 1 H)
7.15-7.24 (m, 1 H)6.98-7.05(m, 1 H)6.92(d,1H)6.79 (t, 1 H) 4.65 (d, 1 H) 4.36 (d, 1
H) 4.15 (d, 1 H) 3.44 - 3.59 (m, 1 H) 3.38 (d, 1 H) 2.93 (s, 3 H) 2.75 (t, 1 H) 2.65 (br. s., 1
H) 2.33 (s, 3H) 1.99 - 221 (m, 1 H) 1.51 - 1.93 (m, 6 H) 1.45 (t, 1 H); HPLC: Rt 4.88 mins;
MS: m/z= 575 [M+H]".

Example 8
(2R,58,7R)-N°-{[3,5-bis(trifluoromethyl)phenylmethyl}-7-(4-fluoro-2-methylphenyl)-

Nt-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride

To a solution of (2R,5S,7R)-N°-{[3,5-bis(trifluoromethyl)phenyllmethyl}-7-(4-fluoro-2-
methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide (Example 7, 45.5
mg, 0.079 mmol) in Diethyl ether (1 ml) was added 1M HCI in Et20 (0.107 mL, 0.107
mmol) and the resulting mixture was stirred for 30 mins. The solvent was evaporated to
give the title compound (40 mg, 0.065 mmol, 82% vyield) as a white foam. 1H NMR (500
MHz, DMSO-ds) 6 ppm 9.49 - 9.85 (m, 1 H) 8.36 - 8.60 (m, 1 H) 7.96 (s, 1 H) 7.92 (br. s., 1
H) 7.69 (br.s., 1 H)7.61 (s,2H)7.16 - 7.27 (m, 1 H) 6.96 (d, 1 H) 6.84 (t, 1 H) 4.65 (d, 1
H) 4.35(d, 1 H)4.24 - 432 (m, 1 H) 4.20 (dd, 1 H) 3.47 (d, 1 H) 2.95 (s, 3 H) 2.79 (t, 1 H)
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car boxam de hydrochl ori de 30 LE# -z 0z. ' z""Yz
0 (2R 55, 7R -N-8--{(1R)-1-13,5- HPLC. Rt= 6.24 mns
woOB09M373B03 [ M free base)+1-1]+ 20 PCT/EP2009/055190
c, bis(trifluoronethyl)phenyllethyll-
7-(4-fluoro-2-nethyl phenyl) -
2.41-2.57 (m,1H)2.36 (s, 3H)1.75-2.23 (m, 7 H); HPLC: Rt 4.84 mins (free base); MS:
m/z= 575 [M+H]" (free base).

Example 9
(2S,58.7R)-N*-{[3,5-bis(trifluoromethyl)phenyllmethyl}-7-(4-fluoro-2-methylphenyl)-N°-

methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

O
b ;
Nt CF

In a sealed tube a solution of methyl (2S,5S,7R)-8-{[{[3,5-
bis(trifluoromethyl)phenyllmethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 23, 80 mg, 0.136 mmol) in 7 M
methanolic ammonia (5 ml, 35.0 mmol) was shaken overnight. The solvent was evaporated
to dryness and the crude was purified by flash-chromatography (Si cartridge 5g; from 1:0 to
95:5 DCM/MeOH) to give the title compound (74.4 mg, 0.129 mmol, 95 % yield) as a white
solid. 1H NMR (500 MHz, DMSO-ds) 6 ppm 7.95 (s, 1 H) 7.61 (s, 2 H) 7.15-7.28 (m, 2 H)
6.84 -6.97 (m, 2 H) 6.78 (t, 1 H) 4.63 (d, 1 H) 4.34 (d, 1 H) 4.08 - 4.22 (m, 1 H) 3.48 - 3.55
(m,1H)3.33-3.42(m,1H)293 (s, 3H)2.76 (t, 1 H) 2.65 (br. s., 1 H) 2.31 (s, 3 H) 2.01 -
216 (m, 1 H) 1.38 - 1.85 (m, 7 H); HPLC: Rt= 4.91 mins; MS: m/z= 575 [M+H]+ and 597
[M+Na]+.

Example 10
(2S,58.7R)-N*-{[3,5-bis(trifluoromethyl)phenyllmethyl}-7-(4-fluoro-2-methylphenyl)-

Nt-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride

To a solution of (28,5S,7R)-N°-{[3,5-bis(trifluoromethyl)phenyllmethyl}-7-(4-fluoro-2-
methylphenyl)-N°-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide (Example 9, 66 mg,
0.115 mmol) in Diethyl ether (1 ml) was added 1M HCI in Et20 (0.2 ml, 0.200 mmol) and
the resulting mixture was stirred for 30 mins. The solvent was evaporated to dryness to
give the title compound (61.7 mg, 0.101 mmol, 88% vyield). 1H NMR (500 MHz, DMSO-d) 6
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N- 8-, 2-di nethyl-1, 8- di azaspi ro[ 4. 5] decane- 2, 8-
WD 2009/ 133135PCT/ EP2009/ 055190  di car boxam de
whyapostBdri de PCT/EP2009/055190

ppm 9.50 - 9.86 (m, 1 H) 8.25-8.50 (m, 1 H) 7.87 - 8.01 (m, 2 H) 7.67 (s, 1 H) 7.60 (s, 2 H)
7.20-7.29 (m, 1 H) 6.90 - 7.00 (m, 1 H) 6.80 - 6.90 (m, 1 H) 4.58 - 4.70 (m, 1 H) 4.31 -
443 (m, 1 H)4.13-4.30 (m, 2 H) 3.42-3.54 (m, 1 H) 2.95 (s, 3 H) 2.75- 2.88 (m, 1 H)
1.74 - 2.67 (m, 11 H). HPLC: Rt= 4.82 mins (free base); MS: m/z= 575 [M+H]+ and 597
[M+Na]+ (free base).

Example 11
(2R,58,7R)-N°-{(18)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

o)

3
Y e

Iz

In a sealed tube a  solution of  methyl (2R,5S,7R)-8-{[{(1S)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 28, 90 mg, 0.149 mmol) in 7M
methanolic ammonia (5 ml, 35.0 mmol) was shaken overnight. The solvent was evaporated
and the crude was purified by flash-chromatography (Si cartridge 5g; from 1:0 to 95:5
DCM/MeOH) to give the title compound (63.3 mg, 0.108 mmol, 72.1 % yield) as a white
solid. 1TH NMR (500 MHz, DMSO-ds) 6 ppm 7.93 (s, 1 H) 7.56 (s, 2 H) 7.23 - 7.31 (m, 1 H)
7.14-7.21(m,1H)6.95-7.05(m,1H)6.90 (d,1H)6.76 (t, 1 H) 5.27 - 543 (m, 1 H) 4.14
(d,1H)3.41-3.56 (m, 1H)3.23-3.39(m,1H)284 (s,3H)2.72(t, 1 H) 2.60 - 2.68 (m, 1
H) 2.32 (s, 3 H) 2.06 - 218 (m, 1 H) 1.53 - 1.87 (m, 6 H) 1.49 (d, 3 H) 1.42 (t, 1 H); HPLC:
peak @ Rt=4.91 mins; MS: m/z= 589 [M+H]+ and 611 [M+Na]+

Example 12
(2R,58,7R)-N°-{(18)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride

To a solution of (2R,5S,7R)-N°-{(1S)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-
methylphenyl)-N-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide (Example 11, 54
-95-



10

15

20

25

30

31 # -z * - zz"".0 (25,55, 7R -N-8--{(1R)-1-13, 5-

HPLC. Rt= 6.24 mins M5. nlz 603 [Mfree base)+1-1]+ 21
W@ pi0s(13313% | uor onmret hyl ) phenyl | et hyl | - PCT/EP2009/055190

7-(4-fluoro-2-nethyl phenyl) - N-8--, 2-di nethyl-1, 8-

mg, 0.092 mmol) in Diethyl ether (1 ml) was added 1M HCI in Et20 (200 pL, 0.200 mmol)
and the resulting mixture was stirred for 30 mins. Then the solvent was evaporated to
dryness to give the title compound (57.4 mg, 0.091 mmol, 99% yield). TH NMR (500 MHz,
DMSO-dgs) 3 ppm 9.35-9.68 (m, 1 H) 8.35-8.60 (m, 1 H) 7.95 (s, 1 H) 7.90 (br. s., 1 H)
7.70 (br.s.,1H)7.56 (s,2H)7.11-7.25(m, 1 H)6.94 (d, 1 H)6.80 (t, 1 H) 5.28 - 5.39 (m,
1H)4.13-435(m,2H)3.44(d,1H)285(s,3H)2.77 (t, 1H) 2.40-2.59 (m, 1 H) 2.35
(s, 3H)1.75-2.21 (m, 7 H) 1.50 (d, 3 H); HPLC: Rt= 4.95 mins (free base); MS: m/z= 589
[M+H]+ (free base)

Example 13
(2S,58.7R)-N*-{(1S)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-N°-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

In a sealed tube a  solution of  methyl (28,58, 7R)-8-{[{(1S)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 29, 80 mg, 0.133 mmol) in 7M
methanolic ammonia (5 ml, 35.0 mmol) was shaken overnight. The solvent was evaporated
and the crude was purified was purified by flash-chromatography (Si cartridge 5g; from 1:0
to 95:5 DCM/MeOH) to give the title_compound (76.1 mg, 0.129 mmol, 98 % vyield) as a
white solid. 1TH NMR (500 MHz, DMSO-ds) 6 ppm 7.94 (s, 1 H) 7.56 (s, 2 H) 7.24 (s, 1 H)
715-7.21 (m, 1 H) 6.84 - 6.96 (m, 2 H) 6.71 - 6.81 (m, 1 H) 5.30 - 5.40 (m, 1 H) 4.09 -
418 (m, 1 H) 3.47 - 3.57 (m, 1 H) 3.24 - 3.40 (m, 1 H) 2.83 (s, 3 H) 2.59 - 2.78 (m, 2 H)
2.31(s,3H)2.03-2.17 (m, 1 H) 1.42-1.85 (m, 10 H). HPLC: Rt= 4.91 mins; MS: m/z=589
[M+H]+ and 611 [M+Na]+.

Example 14
(2S,58.7R)-N°-{(1S)-1-[3.5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-

methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride
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W@ 2RIAB13R' R) - N-{(1R)-1-13,5- UPLC. Rt 0.78 mi PGI/EP2089/055190
616 [Mfree base)+1-1]+ 22
, bis(trifluoronethyl)phenyllethyll-

)

)\, CF,
H-CI N\H/N CF

To a solution of (2S,5S,7R)-N°-{(1S)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-
methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide (Example 13, 67
mg, 0.113 mmol) in Diethyl ether (1 ml) was added 1M HCI in Et20 (200 pl, 0.200 mmol)
and the resulting mixture was stirred for 30 mins. Then the solvent was evaporated to
dryness to give the title compound (68.2 mg, 0.109 mmol, 96% yield) as a white solid. 1H
NMR (500 MHz, DMSO-ds) & ppm 9.67 (br. s., 1 H) 8.34 (br. s., 1 H) 7.87 - 8.00 (m, 2 H)
7.66 (s,1H)7.55(s,2H)7.13-7.32(m, 1 H)6.94 (d,1H)6.76 - 6.89 (m, 1 H) 5.25 - 5.43
(m,1H)4.07-4.38 (m,2H)3.40-3.51 (m, 1 H)2.84 (s, 3H) 2.71 - 2.91 (m, 1 H) 2.33 (s,
3 H)1.78 - 258 (m, 8 H) 1.50 (d, 3 H); HPLC: Rt= 4.93 mins (free base); MS: peak @
m/z=589 [M+H]+ and 611 [M+Na]+ (free base).

Example 15

sodium (5S.7R)-8-{[{(1R)-1-[3.5-
bis(trifluoromethyl)phenyl]lethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-
methylphenyl)-1,8-diazaspiro[4.5]decane-3-carboxylate

CF,

Methyl (5S,7R)-8-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}(methyl)amino]carbonyl}-7-
(4-fluoro-2-methylphenyl)-1,8-diazaspiro[4.5]decane-3-carboxylate (Intermediate 36, 22
mg, 0.036 mmol) was dissolved in Methanol (1 ml) and to this solution was added NaOH
(1.604 mg, 0.040 mmol) in Water (0.2 ml). The reaction mixture was left stirring at rt
overnight. Then the solution was heated at 45°C for 12 more hrs. The solvents were
removed in vacuo and the residue was washed several times with Et20, the solid was dried
under vacuum obtaining the title compound (20.3 mg, 0.033 mmol, 91 % yield) as a mixture
of diastereoisomers. ratio estimated ca. 2 : 1, 1TH NMR (500 MHz, DMSO-ds) 6 ppm 7.99 (s,
1H)7.70 (s, 2H)7.04-7.22 (m, 1 H) 6.85-6.98 (m, 1 H) 6.66 - 6.82 (m, 1 H) 5.20 - 5.43
(m,1H)4.06-4.25(m, 1 H)2.77 (s, 3H)2.55-3.57 (m, 5H)2.33 (s, 3 H) 1.46 (d, 3 H)
1.06 - 2.06 (m, 6 H);
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wa@piovapysperi di ne-4, 6" -pyrrol ol 2, 1- cl1l. 1 PCT/EP2009/055190
, 41oxazi nel - 1- car boxam de hydr ochl ori de.

HPLC: two close peaks Rt= 4.94 and 4.99 mins; UPLC: Rt= 0.66 mins (large peak), m/z=
590 [M-Na+2H]+.

Example 16
lithium (45,5R,7R)-8-{[{(1R)-1-[3,5-

bis(trifluoromethyl)phenyl]lethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-
methylphenyl)-1.8-diazaspiro[4.5]decane-4-carboxylate

Methyl (5R,7R)-8-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-
(4-fluoro-2-methylphenyl)-1,8-diazaspiro[4.5]decane-4-carboxylate (Intermediate 41, 12
mg, 0.020 mmol) was dissolved in Methanol (0.3 ml) and Water (0.3 ml). To the mixture
was added LiOH ‘H20 (0.918 mg, 0.022 mmol) and the reaction mixture was left stirring
overnight at 50°C. To the solution was added Tetrahydrofuran (THF) (0.3 ml) and it was
heated at 70°C for 1 more hour. The solvent was removed in vacuo obtaining the title
compound (11.2 mg, 0.019 mmol, 96 % yield); 1H NMR (400 MHz, DMSO-ds) & ppm 7.98
(s, TH)7.69(s,2H)7.07-715(m, 1 H)6.84-6.91 (m, 1 H) 6.69-6.79 (m, 1 H) 5.25 -
538 (m,1H)4.43(d,1H)298-3.23 (m,2H)2.69 (s,3H)260-292(m,2H)2.31(s,3
H) 1.56 - 2.04 (m, 5 H) 1.48 (d, 3 H) 1.40 - 1.54 (m, 1 H) 1.33 (d, 1 H). Stereochemistry
consistent with the following data:

1. no noe with either H9ax or H7ax, suggesting stereochemistry at 5 as drawn

2. observed noe H4/H10 ax and H4/H10eq, indicating stereochemistry at 4 and providing
confirmation of stereochemistry at 5. The atom numbering shown in the following structure
is included for the purpose of correlation with the NMR data only.
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33 # -z * zmLo) (2R 4S,8a'S)-N-{(1R)-1-13,5- HPLC
Rt=5.42 mins M5: nlz 616 [Mfree base)+1-1]+ 23

WQ 108183135 | uor onret hyl ) phenyl | et hyl | - PCT/EP2009/055190
2-(4-fluoro-2-nethyl phenyl) -
N, 8a' - di met hyl hexahydr o- 1H

UPLC: Rt= 0.67 mins, m/z= 590 [M-Li+2H]+.

Example 17
(56S.7R)-N-{{1R)-1-[3.5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-
N-methyl-1,8-diazaspiro[4.5]decane-8-carboxamide

CF,

Iz
z

A solution of trimethyloxonium tetrafluoroborate (5.39 mg, 0.036 mmol) and (5S,7R)-N-
{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N-methyl-2-oxo-
1,8-diazaspiro[4.5]decane-8-carboxamide (Intermediate 42, 17 mg, 0.030 mmol) in
Dichloromethane (DCM) (2 ml) was stirred at rt for 3 hrs. The mixture was washed with
NaHCO3 saturated solution and the aqueous layer was extracted with DCM. The organic
layers were combined, filtered through a phase separator tube and concentrated. The
residue was dissolved in Methanol (2 ml) and to this solution, cooled to 0°C, was added
Sodium cyanoborohydride (5.73 mg, 0.091 mmol). A solution of 1.25M HCI in MeOH was
added mantaining the pH around 3-4 and the reaction was left stirring at rt overnight. To the
solution NaHCO3 saturated solution and DCM were added and the aqueous layer was
extracted with DCM. Organic layers were combined, filtered through a phase separator
tube and concentrated. The crude was purified by SP4 (12M cartridge; eluting from
90%:10% to 50%:50% Cy:EtOAc). Relevant fractions were collected obtaining the title
compound (13 mg, 0.024 mmol, 78 % yield); 1TH NMR (500 MHz, DMSO-ds) 3 ppm 8.01 (s,
1H)7.69(s,2H)7.15-7.21 (m, 1 H) 6.94 (dd, 1 H) 6.83 (t, 1 H) 5.20- 5.41 (m, 1 H) 4.02 -
4.27 (m, 1 H) 3.35-3.44 (m, 1 H) 3.02-3.20 (m, 2 H) 2.86 (t, 1 H) 2.76 (s, 3 H) 2.34 (s, 3
H) 1.59 - 2.19 (m, 8 H) 1.47 (d, 3 H); UPLC: Rt= 0.68 mins, m/z= 546 [M+H]+; HPLC: Rt=
5.67 mins.

Example 18
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spiro[ pi peridine-4,6"-pyrrolol 2, 1- cll.1
, 41loxazi nel - 1- car boxam de hydr ochl ori de 34 * -z
WQ2@9(12335S, 7TR) - N-{(1R)-1-13,5- H NVR (400 MzPCDEBO0UES190
ppm 9.21-9.40 (m 1H) 8.61-8.76 (m 1H), 8.01 (s,
1H), 7.71 (s, 2H), .18 (dd 1H), 6. 97 (dd, 1H) 6. 79-
. d

metﬁvl@ﬁeﬁvlﬁl(ﬁﬂro&bhgtlﬂllﬂﬂ gé_&ma?ﬂﬂ)l 1 Qdﬁﬁaﬁgg |§@|gec’b,n6%
2 24 (m 8H), 1.48 (d, 3H). HPLC. Ri= 6.64 mns Mo
_%a [Mfree 24

To a solution of methyl (2R,5S,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
methyl-1,8-diazaspiro[4.5]decane-2-carboxylate (Intermediate 44, 69 mg, 0.112 mmol) in
Tetrahydrofuran (THF) (2.5 ml) at 0°C lithium borohydride (0.164 ml, 0.335 mmol) was
added and the reaction mixture was stirred at room temperature and under nitrogen
atmosphere for 3 days. Volatiles were evaporated in vacuo and the residue was dissolved
in Methanol (2 ml)/HCI 1 N in water (3ml). After 1h stirring combined solvents were
evaporated in vacuo. The residue was dissolved in Ethyl acetate (4ml) and washed with
NaHCO3 sat. sol. (2x 3 ml). Organic phase was dried and evaporated and the residue was
purified by flash chromatography on silica gel using a Biotage SNAP 10g as column and
Dichloromethane/Methanol 95:5 as eluent affording the title compound (28 mg, 0.047
mmol, y=66.8%).

H-NMR (500 Mhz) DMSO-de & ppm 7.80 (s, 1H), 7.65 (s, 2H), 7.18 (dd, 1H), 6.73 (dd, 1H),
6.63-6.69 (m, 1H), 5.3 (q, 1H), 4.22 (dd, 1H), 3.26-3.36 (m, 1H), 3.18-3.25 (s, 2H), 2.85-
2.96 (m, 1H), 2.72 (s, 3H), 2.31 (s, 3H), 1.97-2.04 (m, 1H), 1.95-1.98 (m, 2H), 1.68-1.79 (m,
4H), 1.59-1.66 (m, 1H), 1.41 (d, 3H), 1.08 (s, 3H).

UPLC: RT 0.73 mins, m/z 590 [M+H] "

Example 19
(2S,5S,7R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-2-(hydroxymethyl)-N,2-dimethyl-1,8-diazaspiro[4.5]decane-8-

carboxamide

CF

O/"m N
\ﬂ/ CF,
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bi s(trifluoronethyl)phenyllethyll-
7-(4-fluoro-2-net hyl phenyl) - 2-

W@ bapdnadgiet hyl ) - N-net hyl - 1, 8- PCT/EP2009/055190
di azaspi rol4. 51decane- 8- car boxam de hydrochl ori de
To a solution of methy! (2S,5S,7R)-8-{[{(1R)-1-[3,5-

bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
methyl-1,8-diazaspiro[4.5]decane-2-carboxylate (Intermediate 45, 72.9mg, 0.118 mmol) in
Tetrahydrofuran (THF) (2.5 ml) at 0°C lithium borohydride (0.174 ml, 0.354 mmol) was
added and the reaction mixture was stirred at room temperature and under nitrogen
atmosphere for 3 days. Volatiles were evaporated in vacuo and the residue was dissolved
in Methanol (2 ml)/HCI 1 N in water (3ml). After 1h stirring combined solvents were
evaporated in vacuo. The residue was dissolved in Ethyl acetate (4ml) and washed with
NaHCO3 sat. sol. 2x 3 ml. Organic phase was dried and evaporated and the residue was
purified by flash chromatography on silica gel using a Biotage SNAP 10g as column and
Dichloromethane/Methanol 95:5 as eluent affording the title compound (39.8 mg, 0.068
mmol, y=57.2%).

H-NMR (500 Mhz) DMSO-de & ppm 7.92 (s, 1H), 7.78 (s, 2H), 7.27 (dd, 1H), 6.84 (dd, 1H),
6.73-6.80 (m, 1H), 5.50 (q, 1H), 4.28 (dd, 1H), 3.36-3.44 (m, 1H), 3.13-3.22 (m, 2H), 2.89-
2.95 (m, 1H), 2.40 (s, 3H), 1.94 (s, 3H), 1.87-1.95 (m, 3H), 1.77-1.86 (m, 1H), 1.64-1.72 (m,
1H), 1.55-1.64 (m, 3H), 1.52 (d, 3H), 1.13 (s, 3H).

Dipolar correlation between Me-36 and H-3 eq

UPLC: Rt 0.72 mins, m/z 590 [M+H] "

Example 20
(2R,58,7R)-N°-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-
methylphenyl)-N®,2-dimethyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

a
O
5

@

N

In a sealed tube a solution of methyl (2R,5S,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
-101 -



10

15

20

25

30

WO 2009/ 133135PCT/ EP2009/ 055190 base) +1-11+ 35 # *

\ 01 (25,55 7R -N{(1R-1-[3,5- H NWR (400 Mz)
WORBIH3AE35 ppm 9. 27-9.40 (m 1H), 8.44-8.56 (m PAFEP2009/055190

8.02 (s, 1H), 7.71 (s, 2H), 7.19 (dd, 1H), 6.96 (dd,

1H) 6.82- 6.90 (m 1H), 5.30 (o, 1H), 4.18-4.25 (m

metI'in) 8- a%p% @é]%%ahg%oar@%@é?@ Ig?grr?gglétf'%f%gsrggzqi%mmol) in 7
N mathano: 3mm{dhja 3¢9) mL138.0- mﬁ’toBZWésmshiRéh atl4(0/4€ for 87d{ym by PLS .
Volaﬁé%%weigdr%aé\g%d _l_i%!d)fj;q_ng%dC ’.[heF\;tegidgé %v?as rBuﬂﬁeJVE;} flgghzchSrgrgatography on
silica gel using a SNAP 10 g as column and Dichloromethane/Methanol 98:2 as eluent
affording the title compound (38 mg, 0.063 mmol, y=55.7%).

H-NMR (400 Mhz) DMSO-ds & ppm 8.01 (s, 1H), 7.70 (s, 2H), 7.49 (d, 1H), 7.17 (dd, 1H),
7.00 (d, 1H), 6.93 (dd, 1H), 6.76-6.83 (m, 1H), 5.32 (q, 1H), 4.19 (dd, 1H), 3.27-3.31 (m,
1H), 2.74-2.81 (m, 1H), 2.74 (s, 3H), 2.42 (bs, 1H), 2.35 (s, 3H), 2.11-2.22 (m, 1H), 1.81
(m, 2H), 1.61-1.72 (m, 3H), 1.54-1.60 (m, 2H), 1.48 (d, 3H), 1.21 (s, 3H).

HPLC: Rt=6.16 mins

Example 21

(2S,58,7R)-N°-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-
methylphenyl)-N®,2-dimethyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

In a sealed tube a  solution of  methyl (2S,5S,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
methyl-1,8-diazaspiro[4.5]decane-2-carboxylate (Intermediate 45, 75 mg, 0.121mmol) in 7
N methanolic ammonia (5 ml, 35.0 mmol) was shaken at 40 °C for 5 days by PLS .
Volatiles were removed in vacuo and the residue was purified by flash chromatography on
silica gel using a SNAP 10 g as column and Dichloromethane/Methanol 98:2 as eluent
affording the title compound (27 mg, 0.45 mmol, y=37.2%).

H-NMR (400 Mhz) DMSO-de & ppm 8.01 (s, 1H), 7.71 (s, 2H), 7.39 (d, 1H), 7.16 (dd, 1H),
6.91 (dd, 1H), 6.86 (d, 1H), 6.75-6.83 (m, 1H), 5.33 (g, 1H), 4.08-4.15 (m, 1H), 3.28-3.31
(m, 1H), 2.77-2.83 (m, 1H), 2.76 (s, 3H), 2.43 (bs, 1H), 2.30 (s, 3H), 2.15 (dd, 1H), 1.74-
1.87 (m, 1H), 1.59-1.73 (m, 4H), 1.50-1.57 (m, 2H), 1.48 (d, 3H), 1.26 (s, 3H).

HPLC: Rt= 6.18 mins

Example 22
(2R.4S.8a’'R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-

methylphenyl)-N.8a'-dimethylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-

cl[1.4]oxazine]-1-carboxamide
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bi s(trifluoronethyl)phenyllethyll-
7-(4-fluoro-2-net hyl phenyl) - 2-

w@ bopdnsagiret hyl ) - N- et hyl - 1, 8- PCT/EP2009/055190
di azaspi ro[ 4. 5] decane- 8- car boxam de hydrochl ori de

(2R,4S,8a'R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N,8a'-dimethylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-c][1,4]oxazine]-1-
carboxamide (Intermediate 47, 67 mg, 0.106 mmol) was dissolved in Dichloromethane
(DCM) (1 ml), Boron ftrifluoride diethyl etherate (0.016 ml, 0.127 mmol) and triethylsilane
(0.068 ml, 0.424 mmol) were added and the reaction mixture was stirred at 100 °C under
microwave irradiation for 40 minutes. The mixture was washed with water (3ml). Organic
layer was dried and evaporated in vacuo. The residue was purified by flash
chromatography on SPE NH2-cartridge 10 g as column and and Cyclohexane/Ethyl acetate
95 :5 to Cyclohexane/Ethyl acetate 8 :2 as eluent affording the title compound (28.5 mg,
0.046 mmol, y=43.4%).

H-NMR (400 Mhz) DMSO-ds & ppm 7.99 (s, 1H), 7.71 (s, 2H), 7.11-7.21 (m, 1H), 6.91 (d,
1H), 6.77 (1, 1H), 5.29-2.43 (m, 1H), 4.10 (d, 1H), 3.70 (d, 1H), 3.55 (d, 1H), 3.24-3.38 (m,
1H), 3.19 (t, 1H), 3.00 (d, 1H), 2.57-2.91 (m, 3H), 2.76 (s, 3H), 2.34 (s, 3H), 1.90-2.03 (m,
1H), 1.79-1.92 (m, 1H), 1.12-1.91 (m, 6H), 1.47 (d, 3H), 1.04 (s, 3H).

HPLC: Rt= 6.00 mins, m/z 616 [M+H] "

Example 23
(2R.,4S.8a'S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-
methylphenyl)-N.8a’'-dimethylhexahydro-1H-spiro[piperidine-4.6'-pyrrolo[2.1-

cl[1.4]oxazine]-1-carboxamide

O/m"
N/

(2R,48,8a'S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N,8a'-dimethylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-c][1,4]oxazine]-1-

carboxamide (Intermediate 49, 66 mg, 0.104 mmol) was dissolved in Dichloromethane
(DCM) (1 ml), Boron ftrifluoride diethyl etherate (0.017 ml, 0.136 mmol) and triethylsilane

(0.050 ml, 0.313 mmol) were added and mixture was stirred at 100 °C under microwave
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36 # -z * (2R 4S,8a'R-N{(1R)-1-[3,5- LM (Acidic

gradient conditions): Rt=2.014 mns, mz 602 [Mfree
whawenaussll+ 25 abi s(trifluoronethyl)phenyl | BETEP1009/055190

2-(4-fluoro-2-nethyl phenyl)-N met hyl hexahydr o- 1H

irradiation for 25 minutes. The mixture was washed with water (3ml), organic layer was
dried and evaporated in vacuo. The residue was purified by flash chromatography on SPE
NH2-cartridge 10 g as column and and Cyclohexane/Ethyl acetate 9:1 to
Cyclohexane/Ethyl acetate 8 :2 as eluent affording the title compound (20mg, 0.032 mmol,
y=30.7%).

H-NMR (500 Mhz) DMSO-ds & ppm 7.80 (s, 1H), 7.57-7.73 (m, 2H), 7.17 (t, 1H), 6.57-6.77
(m, 2H), 5.35-5.43 (m, 1H), 4.19-4.28 (m, 1H), 3.55-3.61 (m, 1H), 3.42-3.49 (m, 1H), 3.24-
3.33 (m, 1H), 3.00-3.12 (m, 1H), 2.84-2.93 (m, 1H), 2.73-2.83 (m, 2H), 2.68 (s, 3H), 2.45-
2.55 (m, 1H), 2.31 (s, 3H), 1.85-2.01 (m, 2H), 1.66-1.78 (m, 1H), 1.45-1.61 (m, 3H), 1.41 (d,
3H), 1.32-1.38 (m, 1H), 1.19-1.27 (m, 1H), 1.01 (s, 3H).

UPLC: Rt= 0.76 mins, m/z 616 [M+H] "

Example 24
(2R,5S,7R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-2-(hydroxymethyl)-N-methyl-1,8-diazaspiro[4.5]decane-8-carboxamide

To a solution of methyl (2R,5S,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 12, 350 mg, 0.580 mmol) in
Tetrahydrofuran (THF) (6 ml) at 0°C lithium borohydride (0.568 ml, 1.160 mmol) was added
and the reaction mixture was stirred at room temperature and under nitrogen atmosphere
overnight. Volatiles were evaporated in vacuo and the residue was dissolved in Methanol (2
ml)/HCI 1 N in water (4ml). After 1h stirring combined solvents were evaporated in vacuo.
The residue was dissolved in Ethyl acetate (4ml) and washed with NaHCO3 sat. sol. (2x 3
ml). Organic phase was dried and evaporated and the residue was purified by flash
chromatography on silica gel using a Biotage 12+M as column and
Dichloromethane/Methanol 95:5 as eluent affording the title compound (160 mg, 0.278
mmol, y=47.9%).

H-NMR (400 Mhz) DMSO-de 6 ppm 8.01 (s, 1H), 7.71 (s, 2H), 7.15 (dd, 1H), 6.92 (dd, 1H),
6.75-6.83 (m, 1H), 5.32 (q, 1H), 4.43 (bs, 1H), 4.10-4.21 (m, 1H), 3.21-3.30 (m, 3H), 3.09-
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spi ro[ pi peridine-4,6"-pyrrol o[ 2, 1-
cl[1, 41oxazi ne] - 1- car boxam de hydr ochl ori de 37 #
WO 2009173183 c) (2R, 4S,8a'S)-N-{(1R)-1-13, 5- PCT/EP2009/055190

3.21 (m, 1H), 2.75-2.84 (m, 1H), 2.75 (s, 3H), 2.34 (s, 3H), 1.70-1.92 (m, 3H), 1.34-1.67 (m,
5H), 1.48 (d, 3H).
HPLC: Rt= 6.56 mins; MS: m/z 576 [M+H] "

Example 25
(2R.4S.8a'R)-N-{(1R)-13,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-
methylphenyl)-N-methylhexahydro-1H-spiro[piperidine-4.6'-pyrrolo[2.1-

c][1,4]Joxazine]-1-carboxamide

(2R,4S,8a'R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N-methylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-c][1,4]oxazine]-1-
carboxamide (Intermediate 51, 120 mg, 0.194 mmol) was dissolved in Dichloromethane
(DCM) (2 ml), boron ftrifluoride diethyl etherate (0.029 ml, 0.233 mmol) and ftriethylsilane
(0.124 ml, 0.777 mmol) were added and mixture was stirred at 100 °C under microwave
irradiation for 50 minutes. The mixture was washed with water (3ml), organic layer was
dried and evaporated in vacuo. The residue was purified by flash chromatography on SPE
NH2-cartridge 10 g as column and Cyclohexane/Ethyl acetate 9:1 to Cyclohexane/Ethyl
acetate 8 :2 as eluent affording the title compound (31mg, 0.051 mmol, y=26.3%).

H-NMR (400 Mhz) DMSO-d¢ & ppm 8.01 (s, 1H), 7.71 (s, 2H), 7.18 (dd, 1H), 6.93 (dd, 1H),
6.78 (td, 1H), 5.35 (d, 1H), 4.17 (dd, 1H), 3.78-3.92 (m, 1H), 3.73 (d, 1H), 3.19-3.42 (m,
2H), 3.00 (t, 1H), 2.79-2.86 (m, 1H), 2.76 (s, 3H), 2.66-2.75 (m, 1H), 2.51-2.65 (m, 1H),
2.35 (s, 3H), 2.25-2.35 (m, 1H), 1.98 (td, 1H), 1.53-1.90 (m, 4H), 1.48 (d, 3H), 1.09-1.43 (m,
3H).

LC/MS (Acidic gradient conditions): Rt= 2.066 mins, m/z 602 [M+H] "

Example 26
(2S,5S,7R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-

methylphenyl)-2-(hydroxymethyl)-N-methyl-1,8-diazaspiro[4.5]decane-8-carboxamide
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UPLC. Rt 0.70 mns, mz 602 [ Mfree base)+1-1]+ 27
,bis(trifluoronethyl)phenyllethyll -

wWQ@2{04A8318%r o- 2- met hyl phenyl ) - N- nmet hyl hex ab@HER2029855190
spiro[ pi peridine-4,6"-pyrrol o[ 2, 1-

O/IIIII N

To a solution of methyl (28,5S8,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 13, 350 mg, 0.580 mmol) in
Tetrahydrofuran (THF) (7 ml) at 0°C lithium borohydride (0.568 ml, 1.160 mmol) was added
and the reaction mixture was stirred at room temperature and under nitrogen atmosphere
for 3 days. Volatiles were evaporated in vacuo and the residue was dissolved in Methanol
(2 mlyyHCI 1 N in water (3ml). After 1h stirring combined solvents were evaporated in
vacuo. The residue was dissolved in Ethyl acetate (4ml) and washed with NaHCO3 sat. sol.
(2x 3 ml). Organic phase was dried and evaporated and the residue was purified by flash
chromatography on silica gel using a Biotage SNAP 10g as column and
Dichloromethane/Methanol 98 :2 as eluent affording the title compound (110 mg, 0.191
mmol, y=33.0%).

H-NMR (400 Mhz) DMSO-d¢ 6 ppm 8.01 (s, 1H), 7.71 (s, 2H), 7.17 (dd, 1H), 6.92 (dd, 1H),
6.74-6.84 (m, 1H), 5.33 (q, 1H), 4.41 (bs, 1H), 4.16 (dd, 1H), 3.31-3.42 (m, 1H), 3.20-3.28
(m, 2H), 3.12-3.21 (m, 1H), 2.76-2.84 (m, 1H), 2.75 (s, 3H), 2.34 (s, 3H), 1.77-1.89 (m, 1H),
1.60-1.77 (m, 4H), 1.49-1.58 (m, 3H), 1.48 (d, 3H).

HPLC: Rt= 6.53 mins; MS: m/z 576 [M+H] "

Example 27
(2R.,4S.8a'S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-
methylphenyl)-N-methylhexahydro-1H-spiro[piperidine-4.6'-pyrrolo[2.1-

c][1,4]Joxazine]-1-carboxamide

d » |

-/ N

F
(2R,48,8a'S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N-methylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-c][1,4]oxazine]-1-

carboxamide (Intermediate 50 115 mg, 0.186 mmol) was dissolved in Dichloromethane
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N~8~.2-dimethyl-1.8- base)+H]+

30

N | (2R.58,7R)-N~8~-{(1R)-1-[3.5-
O:(NE:TLY@ <Dis(trifluoromethyl)phenyllethyl}- | HPLC: Rt= 6.24 mins

diazaspiro[4.5]decane-2,8-
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WD 2009/ 133135PCT/ EP2009/ 055190 CLAI M5: 1. Conpounds of

formula (I) or a pharmaceutically acceptable salt

W0 b@pasfi3R CF3 (R4)n 5(1) wherein R is hydr ogkCI/BP20®/055190

1 4 alkyl; RL is hydrogen, C 1 4 alkyl, C(0)OH,
C(O)NH2 or (C 1 4 alkylene)Ri 0; R2 and R3 are
Frdependenthy hydrogen—GC1 4 alkyl or—R2 together
wi th|R3 and toget her 10wi th the carbon| lEsertito which
they [are attached forma C3_8 cycloal kyl group; R4 i9g
C1 4 alkyl, C 1|4 alkoxy or halogen; RS and R7 are
i ndependent |y hydrogen, hydroxy, hal ogen, C(0)NH2,
C(0)QH or (C 1 4 |alkylene) R10; R6 andl R8 are
i ndegendent |y hydrogen or hal ogen; 15RgHJ,\§/|Rh o6 pEgn,
(C 1|44y | eng)ffi 0, C(0)NH2, C(0)OH p qget her
wi th|Rfarin™aTé nénbered heterocyclic r|n 8nal|y
cont gi ni n fu her het er oat om sel ect e%l2
sul phur or” nltrogen R10 i s hydrogen, h&#@@é&(m 1H
o, QNEL GONE 14 alkyl )o@ b,
defiyred in cl aimEL of formula (IA) . QAH 95’@3@8%
6.96 (dd, 1H), 6.82-
6.90 (m, 1H), 5.30
(25,58, 7R)-N-{(1R)-1-[3,5- (g, 1H), 4.18-4.25
bis(trifluoromethyl)phenyllethyl}- | (m, 1H), 3.70 (bs, 2%
35 7-(4-fluoro-2-methylphenyl)-2- H), 3.60-3.70 (m,
(hydroxymethyl)-N-methyl-1,8- H), 3.53-3.62 (m,
diazaspiro[4.5]decane-8- 1H), 3.35-3.52 (m,
carboxamide hydrochloride H), 2.85-2.96 (m,
1H), 2.77 (s, 3H),
2.35 (s, 3H), 1.87-
222 (m, 7H), 1.74-
1.87 (m, 1H), 1.47
(d, 3H).
HPLC: Rt= 6.57 mins
MS: m/z 576 [M(free
base)+H]+
7| (2R.4S8,8a'R)-N-{(1R)-1-[3.5-
OF\:N N\"/'Nj/cj\ﬂbis(triﬂuoromethvl)phenvl]ethvl}- LC/MS (Acidic
° 2-(4-fluoro-2-methylphenvyl)-N- | gradient conditions):
36 F methylhexahydro-1H- Rt= 2.014 mins, m/z 25
spiro[piperidine-4,6'-pyrrolo[2.1- | 602 [M(free
cll1.4]loxazinel-1-carboxamide | base)+H]+
hydrochloride
o 4 (2R.4S.8a'S)-N-{(1R)-1-[3,5-
OF\:N N\"/'Nj/<j\mcbis(trifluoromethvl)phenvl]ethvl}-
2-(4-fluoro-2-methylphenyl)-N- | UPLC: Rt 0.70 mins,
37 v methylhexahydro-1H- m/z 602 [M(free 27

spiro[piperidine-4,6'-pyrrolo[2,1-

c][1,4]oxazine]-1-carboxamide

base)+H]+

hydrochloride

Biological Data
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wherein Ris hydrogen or C 1_4 alkyl; Rl is hydrogen,

C 1 4 alkyl, C(0)0OH C(O)NH2 or (C 1_4 al kyl ene) R 0O;
WO\D020885333135PCT/ EP2009/ 055190 R2 and R3 ar ePCT/EP2009/055190

i ndependently hydrogen, C 1 4 al kyl or R2 together

with R3 and together with the carbon atomto which

they are attached forma 03-8 cycl oal kyl group; R4 is
Compounds eff thg invedion maybr desredfor firayitig diplogical actigy dmacdrydance with
the fall@vihngdepgedent | y hydrogen, hydroxy, hal ogen, C(0)NH2,

C(0)OH or (C 1_4 5alkylene) R10; R6 and R8 are

nde ende or hal ogen; RO is hydrogen, (C
A)“’% Eﬂ S‘%W ng% NMp, C(0)OH or R9 together with
The FNKbbmdm%afﬁmtVoefré@ m;mwdycllfu ther inMentopt Wamdpleymined using the
followmigt ﬁltrailcﬂg b«’:hdfn\gr bb@ry behg ARt ORRGEI7E CLL GadibRyBn@XME Hliman NK1

receﬁHJr F%'EHH)}/ %30@) e gﬁﬁggﬁé% H%?j% O@%?y) %?E?%%J‘C Gyiffante et al,

Br. él Ryayma MorSgrag e aa'pHarPrP@é'Ba‘fQ'ch‘P imental
TherapeamseﬂﬂOé 2%0(1), BAa138dfand 1 D31 . Beaattigpetuaid Bas). défarmacbli 1995, 116,
314g.ba57p 1 or 2, wherein R4 is independently methyl or

Ci l §|PS nﬁx,%qgregsmah@é hf}ma %?o’ﬁ%ﬁ %ﬂro%?nlrgﬁ%g%g 6t§ \% |ye (gjltured in
DulbggcqieModéigdi Fraa's N@H'UPHE %lHa‘ngD th@ﬁéuﬁwppéfmegted with 10%
foetdlylowvrgee sermm rmdhX/ImM6L1gILﬂmpeumdallaSNeiefnnanadalmem anp%fCO, in a

humto%d%é\htfé‘éor]at B7°BheE R Wer@%ﬁ%t&ea%&flhé}%%ﬂﬁFES?DTA (5 mM)

and 161 REediynbenttiuaaiian, apnd B R ARaqTh Pieess Kpghiranes, cel

pellets were homogenised in 10 volumes of membrane preparatlon bu er and centrifuged
(48,000 g, 20 min, 4°C). The membranes were then re-suspended as 500 uL aliquots and
stored at -80 °C until use.

Binding assay was carried out in 96 deep well polypropylene plates (Whatman) in a volume
of 400 pl consisted of 100l of incubation buffer (containing 50mM HEPES, pH 7.4, 3mM
MnCl,, and 0.02% BSA), 4 ul of DMSO (total binding) or increasing concentrations of the
compounds in the invention dissolved in DMSO (1pM-1uM final concentration), 100ul of the
radioligand [°H]-GR205171 (0.2 nM final concentration) in incubation buffer and 200ul of
human NK1-CHO cell membranes suspension (4 pg/ml final) in incubation buffer. Non
specific binding was defined by the addition of 1uM unlabelled GR205171. The incubation
proceeded at room temperature for 60 minutes. The reaction was stopped by rapid filtration
through GF/C filterplates pre-soaked in 0.5% polyetylenimmine (PEI) followed by 3 washes
with 1ml ice cold 0.9% NaCl using a Cell Harvester (Perkin-Elmer). Filterplates were dried
and retained radioactivity was counted in a Top Count (Perkin-Elmer).

Specific binding was determined by subtracting total binding from nonspecific binding,
which was assessed as the binding in the presence of 1uM GR205171. Percent inhibition
of specific binding was determined for each concentration of the compounds of the
invention and the ICs, defined as the concentration required inhibiting 50% of the specific
binding, obtained from concentration-response curves.

The affinity value was expressed as negative logarithm of the inhibition constant (pKi,) and
was calculated from the ICso by the Cheng-Prusoff equation using the dissociation constant
(Kp) of the radioligand and its concentration in the assay.

B) Measurement of NK functional potency:

Compounds of the invention were further characterised in a functional assay using FLIPR
technology for the determination of their effect to inhibit the intracellular calcium release
induced by interaction of NK receptors with its perspective ligands. Human U20S cells
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CH2CH or RO together with R form a norpholine ring.

F(la) 30or a pharmaceutically acceptable salt thereof.
wW@20018338pound as defined in claim2 of fornulBCT/EPRY009/055190

WD 2009/ 133135PCT/ EP2009/ 055190 F(Ib) or a

pharmaceutically acceptable salt thereof.

10. Aconpoundof f or mul a( 1) whi chi s(2R, 5S, 7R) - N8-{(1R?\l- 143
transigntly transduced with recombinant BacMam virus expressing human NK1, NK2 and

NK3Secsitbisi wéraarsedsd fityd jtobiesysdeet hy1Gordrédy bl a0 Peoc2 NHET A¥ad. Sci.

USAI Wbég:%faéQYBﬁ&' 8 208 cells were harvgsted fro'g1 tissue culture flasks,
~di az ol eca gg g ) arw%ox.a e or a .
re swpﬁ% i Elclal n |t¥(92 B é% Plgrég\n rglﬁg(:i glgp _reqp@nblnant BacMam virus
carrfing\bisipganed o faf inusrige b (atipw i1 éhive) 2 ROBS SKRelis el (veR) thed 3eeded in
384-well Greiner bio-one plate in culture medium (DMEM with 10% FBS), incubated
overﬂg{;@& ang";_o ll@?zreﬂﬁt’?#if}%I}%Bl}%tﬂnsttné( ﬂrﬂe’diu’rr(,%eﬁé W8I PozadtEs é]-%ll hr later
Withgq;yé%ﬁ%pipo?agglgpéi@g'gﬁt@rflgc_)-ai caleiygk Snidve (Molecular Devices Co.) in
30ulleel biiteyr{plankis dbfaocedis (s Witth2@ il H2ReHFZndRekiBdd ibR}Olat 37°C
for 6 Minutes. 10uL/well assay buffer (Hank's balanced salts with 20 mM Hepes)
cont3ie LIAPLOTELIXARNGMEbhBAINL el fich! o & ! ik ror 30
mingipSdpAton] 2. B de b2 1@uldvelh pbYKRrioaedh asseN kyTeggontaining
0.1% BSA was added to the cells and fluorescence signal read on a FLIPR system.
Substance P, NKA and NKB peptides were used as the ligands for NK1, NK2 and NK3
receptor, respectively. 1C50 values of each compound were determined by an 11-point 3X-
dilution inhibition curve. The potency each antagonist (fpK;) was calculated from plC50 by
the Cheng-Prusoff equation using EC50 of ligand determined in a separate experiment.
Results
The compounds of Examples 1, 2, 4,6, 7, 9,11,13,15,16,17 and from 28 to 37 were tested
in the NK1 functional assay (B) and exhibited binding potency > 9.0 pK..

The ability of the compounds of the invention to penetrate the central nervous system and
to bind at the NK; receptor may be determined using the gerbill foot tapping model as
described by Rupniak & Williams, Eur. Jour. of Pharmacol., 1994.

Intracerebroventricular (icv) administration of the NK; receptor agonist GR73632 (R.M.
Hagan et al., Neuropeptides 1991, 19 (2), 127-135) a characteristic hind leg foot tapping
(GFT) response in gerbils which can be inhibited by potent NK; receptor antagonists. The
gerbil foot tapping paradigm was carried out as follows; gerbils were dosed with compound
of the invention , and following an appropriate pre-treatment time were anaesthetised using
isofluorane / oxygen mixture. The skull was then exposed and 5ul of GR73632 (3pmol
conc.) was injected by insertion of a cuffed 25G needle to a depth of 4mm below bregma,
directly into the lateral ventricle (intracerebroventricular dosing). Immediately following the
injection, gerbils were placed individually into a clear observation box to recover.

Upon the gerbil regaining its righting reflex, the duration of repetitive hind foot tapping was
recorded over a 5 minute period. The dose of the test compound required to inhibit by 50%
the tapping induced by the NK1 agonist expressed as mg/kg is referred to as the
IDgovalues.

GR73632-induced Foot Tapping behaviour was significantly attenuated by Example 4 over
a dose range of 0.1 to 10 mg/kg p.o. with a calculated 1D5, of approximately 0.67mg/kg.
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13. A pharmaceutical conposition which conprises the

conpound of formula (1) as 20defined in any of clains
wa@2409/1338nd a pharnmaceutically accept abl e carPCEEPNI/055190

exci pient. 14. A conpound of formula (1) or a

pharmaceutically acceptable salt thereof as defined in

any of clains 1 to 12 for use in therapy. 2515. A
CLAMBbound of formula (1) or a pharmaceutically

acceptable salt thereof as defined in any of clainms 1

SRRl iy 115 {EAATER By GOBFbIaR dic o

2009/ 133135PCT/ EP2009/ 055190 16. A conpound of fornula
(1) mr .RﬁnarnaceutlcalLy acceptabl e salt thereof as
pd ~g—-8hy of clains 1 to 12 for use in the
3 depr$33|, anxi ety, sleep disorders or
emesi 8V 517. Use m ound of formula (1) or a
' e_salt thereof as defined in

medi came For Ot i@ t Reat ment of conditions for which
i $ | NK1 is beneficial. 1018. A nethod of
t r eat neat prophyl axis of conditions nediated by
t achyki ni ns. whi ch conprises dbninistering to the
whesgif fer a therapeutically effective anobunt of a

R is @odfdgemdr of 1 eyl a (1) or a pharmaceutically
R1 @H ﬁr bé’rP' %Ju%yl NBIEAT c(RHES @Y 4 dkyn%) ;¢! al ms 1

Ro and 3 are mdependently hydrogen, C 1_4 alkyl or Ro together with R3 and together
with the carbon atom to which they are attached form a Cj¢ cycloalkyl group;
R4 is C 1.4 alkyl, C 1_4 alkoxy or halogen;
Rs and R7 are independently hydrogen, hydroxy, halogen, C(O)NH2, C(O)OH or (C 14
alkylene) R10;
Rg and Rg are independently hydrogen or halogen;
Rg is hydrogen, (C 1.4 alkylene)R1g, C(O)NH2, C(O)OH or
Rg together with R form a 6 membered heterocyclic ring optionally containing a further
heteroatom selected from oxygen, sulphur or nitrogen;
R1g is hydrogen, halogen, hydroxy, C(O)NHso , C(O)NH(C 1_4 alkyl), C(O)N(C 1_4 alkyl)o
or C(O)OH;
nis 0, 1 or 2.

2. A compound as defined in claim 1 of formula (IA)

(1A)

wherein
R is hydrogen or C 1.4 alkyl;
R1 is hydrogen, C 1.4 alkyl, C(O)OH, C(O)NH2 or (C 1_4 alkylene)R1q;
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Ro and Rg are independently hydrogen, C 1_4 alkyl or R together with R3 and together
with the carbon atom to which they are attached form a C;4 cycloalkyl group;

Ry is C 1.4 alkyl, C 1.4 alkoxy or halogen;

Rs and Ry are independently hydrogen, hydroxy, halogen, C(O)NH», C(O)OH or (C 14
alkylene) R10;

Rg and Rg are independently hydrogen or halogen;

Rg is hydrogen, (C 1.4 alkylene)R1g, C(O)NH2, C(O)OH or

Rg together with R form a 6 membered heterocyclic ring optionally containing a further
heteroatom selected from oxygen, sulphur or nitrogen.

R1g is hydrogen, halogen, hydroxy, C(O)NHso , C(O)NH(C 1_4 alkyl), C(O)N(C 1.4 alkyl)o
or C(O)OH;

nis0, 1or2

or a pharmaceutically acceptable salt thereof.

3. A compound as defined in claim 1 or 2, wherein Ry is independently methyl or

fluorine and nis 2.

4. A compound as defined in any of the claims 1-3, wherein R is hydrogen.
5. A compound as defined in any of the claims 1-4, wherein R4 is hydrogen or methyl.
6. A compound as defined in any of the claims 1-5, wherein Ry and Rg3 are

independently hydrogen or methyl.

7. A compound as defined in any of the claims 1-6, wherein Rg is hydrogen, C(O)NHo,
CHoOH or Rg together with R form a morpholine ring.

8. A compound as defined in claim 1 of formula (l1a)
O CF,
H,N N CH,
NN CF,
H,C O cCH,
i (1)

or a pharmaceutically acceptable salt thereof.

9. A compound as defined in claim 2 of formula (Ib)
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% CF3
HN CH,
e cr,
H,C O cCH,
F (Ib)

or a pharmaceutically acceptable salt thereof.

10. A  compound of formula () which is (2R,5S,7R)}-N®{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N®-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide

R CF,
HN CH,
e cF;
H.C O CH,
F

or a pharmaceutically acceptable salt thereof.

11 A  compound of formula (I) which is (2R,5S,7R)-N*-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N®-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide.

12. A  compound of formula () which is (2R,5S,7R)}-N®{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-N®-methyl-1,8-
diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride.

13. A pharmaceutical composition which comprises the compound of formula (I) as
defined in any of claims 1 to 12 and a pharmaceutically acceptable carrier or excipient.

14. A compound of formula (I) or a pharmaceutically acceptable salt thereof as defined
in any of claims 1 to 12 for use in therapy.

15. A compound of formula (I) or a pharmaceutically acceptable salt thereof as defined
in any of claims 1 to 12 for use in the treatment of conditions for which antagonism of NK1
is beneficial.
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16. A compound of formula (1) or a pharmaceutically acceptable salt thereof as defined
in any of claims 1 to 12 for use in the treatment of depression, anxiety, sleep disorders or
emesis.

17. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
defined in any of claims 1 to 12 in the manufacture of a medicament for the treatment of
conditions for which antagonism of NK1 is beneficial.

18. A method of treatment or prophylaxis of conditions mediated by tachykinins.which
comprises administering to the suffer a therapeutically effective amount of a compound of
formula (1) or a pharmaceutically acceptable salt thereof. as defined in any of claims 1 to
12.
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