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SPI RQ( PI RERI, PYRRCLI DI NE) - 1- ( 3, 5- TRI FLUOROVET
L CARBOXAI %H@%f\m TACHI KYNI N RECEPTOR ANTAGONI STS ?Eﬁ@?%@%%ﬁw
| NVETRO (P EEREBINES 4 | 2 {FURRILISPIR) 0 1bi Type MREFLUSRPGTHICP HEHVE Hif THYLCARBOXAMID
phar macol ogi cal agld ity ERCH}%&% E{,,pch Lheldonpé@paration, to
conposi tions cont ai *ni ng t em an el r nmedi cal uses. The present
invention provides, in a first aspect, a conpound of fornmula (I) or a
pharmaceutical |y acceptable salt thereof, 0 R R3 (R4)n 10 wherein
R i s hydhegerasent iiyentian s¢lRigs;to R@velssm@dblomﬁn ,compoundsahixying pgim)agelogical
C( 0) NH2 ot w(thdeFbc@‘sé%S' eneidt ppaRlioantd &Snpisttionsdepamientieyn and to their
hydr Qgen, #“’S | kyl or R2 together with R3 and together 15with the
|ch they are attached form.a C3.8.cycl.oal kyl group;
R4 is C1l 4 alkyl, C 1 4 al koxy or halogen; R5 and R7 are
i ndependéwt bieshytdinygeiion Ipyalidssy ,in hal fogle asped(,0 pNeEMP@(rd) OH fomuyld (I)_dr a
al kyl en%a%euﬁ@a”g@gcéﬁa@é Salt héegndent | y hydrogen or hal ogen; 20R9
is hydrogen, (C 1 4 alkylene)R O, C(O) NH2, C(0)OH or R9 toget her
with Rform a6 menber ed heterocyclic ring optionally containing a
further heter\08% ;in sel ected frqm oxygen, sul phur or nitrogen; R19 is
hydr ogergg 0geh RShydroxy C(D)*NH2, C(O)NH(C 1-4 alkyl), C(O)NC 1 4
al ky1) 2 or

(Ré)n
10 (1)

wherein
R is hydrogen or C -4 alkyl};
R1 is hydrogen, C 1.4 alkyl, C(O)OH, C(O)NH2 or (C 1_4 alkylene)R1p;
R2 and R3 are independently hydrogen, C 1.4 alkyl or R together with R3 and together
15  with the carbon atom to which they are attached form a Cs.g cycloalkyl group;
R4 is C 1.4 alkyl, C 4-4 alkoxy or halogen;
Rs and Ry are independently hydrogen, hydroxy, halogen, C(O)NH2, C(O)OH or (C 1.4
alkylene) R1p;
Rg and Rg are independently hydrogen or halogen;
20 Rgis hydrogen, (C 1_4 alkylene)R{p, 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)NH2, C(O)NH(C 1.4 alkyl), C(O)N(C 4_4 alkyi)2 or
C(O)OH;
25 nis0,1o0r2.

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
30 medical applications because of their greater aqueocus solubility relative fo 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,
hydroicdic, phosphoric, metaphosphoric, nitric and sulfuric acids, and with organic acids,
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25n is 0, 1 or 2. As used herein, the term"salt"” refers to any salt
of a conpuEngy?asasdi ng to the present invention prepar @grfap9§toRss190

i norgani c or organic acid or base, quaternary amoni um salts and
internally fornmed salts. Pharnaceutically acceptable salts are
particularly suitable for 30 nedical applications because of their

gr eat er gughesdSagaidibidetity tifRblak¥Re, t @trichendiR! aadtice Gumar® dBen NS Nformic,

salts .cl. YA . C, i cal bl. 1.QN . -

cat | on BN A PRATRCAE NG oS CRRL 2 BN gentse
the pred¥NCAURIFen$ISHIIGC IBlHFErOals dfuadiai t9lviAmiGl ©scarBienedntijapiic, salicylic,
i nor ganipheagiacitics uandeli, leynhoothi{pamior), ngthaobsulionic, etipdewiilfodice pantothenic,
O oot c S AR SER oot pp BRI, o cAShee et co o
aceti c. EPRRYIPIGCETE et pRlion, sifciorndg M eefindiDs 8 B cart
form c, petalsi Bl egagicyaases suchyps oNidbengdetaylenedigminien plloroprocaine, choline,
canphor sdidtharidlamine s ethiyleaadiamina) cheglurgiest (Nsinethylgh@amirad)j isiee and procaine;
saccharifyy g éﬂﬁéi{y%hﬁed fURQI CS?'QL%%%}]?&% %rmaﬁeitﬁ’:@%%g%#tétﬁ anian_or

salicylic,. enylacetic, na I, [0 anoi c),, esul fopi c,
ot halles PHOhAE Wit fearreot e dieafior o Lpthl RSTeiigegon e breparaton of
gal act urpbaisacadcalyydcsepinblaisalts fapd/oe feirmsiean nonzkerapetticofdr examgle, in vitro,
pt ol uenesusfigeRi ¢, adds; base addition salts forned with alkali netals
and al kaline earth netals and organi c bases such as

N, N- di benzy| et hyl enedi am ne, .chl oroprocaipe, choline, diethanolam ne,
et hyl enddiealRyY§Eion 1 Ve e Nﬁ-%e%@ﬁ' gqoasgﬁ'i $iaiphiomeicranda pen-iolshigmedic
and Iont domed dfithd salised theatanspouBds pEfolmaviarfl. a non- phar maceutical |y
acceptabl e anion or 10 cation are within the scope of the invention

as_usef | Al B Rl 65 01) LRSI SPALALLER, Of phar maceut cal Iy

acceptabl e s s an use I'n non-therapeutic, for exanple, in
vitro, situations. The invention includes within its scope all
possi bl eCstmiunks ofrermiuia (Hndaynbe obtaoied rasammedtallime boher livs tofbet Urelessadddsthat
of blle GREROERLRIIAE HAmdTel & HwtureTﬂn@re@P@@%@émﬁéssfeermi@ﬁma SEGPL of the
exi st as Z\M[.tterl ons. Conmpounds of fornula (1) nay be obtained as
crystal "8 PSrms. 1t is to be understood that 20these crystalline
forms or a mxture thereof are enconpassed within the scope of the
i nvent i durthBundrbesome ef thecmestalfind foems rof tHeatdrpraintie pfrstrodture® may exist as
conpoUNdsyiyaforihd, Wik e frcludBBin HiséscABIRghGRO! phs, which are
i ncl ﬁde I'n the present 1 nvention. 25 Some of the conpounds of this
i nvénti on may be crystallised or recrystallised fromsolvents such as
aqueous Samee ofrthasperewdsaitys invantinndhay be errstallised perechniallised frormaeivents
Thi's i nwaioh isgnadueclisided onyadic Boivestss Clopsucht @isebisoivatesi map Weviatsd. This
i ncl udi ng,AYGE HchRicSwitkh lits asﬁo@é”éﬁ%!ﬂﬂﬁetﬁ@%% ﬁgclM&fu Hﬁﬂt@g@gmea as
of water that pmy be . rodu%g 'F% grogesgﬁg% Juc 30as ophil1sation.
Salts, <OMpoLRds 'WB%P’Q'E' © BMOUAHOWARS Tt R PrRdyqed PHEPEsSSPR such
f or #@an asdyapdilisaiort he i nvention. Hereinafter, conpounds of fornula
(1), thesditspssavaie and hgdrales GFaaploahtsoimbla (Hah¥ @S fordbal ¥dpédt @5 the
and crystalliine forns thereof defined in any aspect of the invention
(except Tintermedi ate conpounds in chem cal processes) are referred to
as "the conpounds of the invention". The subject invention also
It ECl udeHdrsinbf g @é\hbdudd@b?lfbﬂ%l@@l POER dBharMiicEiticalle abstprEblE 8hits, Qo Btes,
o] reci [ u c mr
ar o Spepit ol S BBl e  borelh bkl delfod 8 bmp 2o @5 i (R o (&0
di f f er erfteFPAHRIE FEMREBRIITINFRSEIGH PIASESSas) Afferelereadiol 3 Tthusrmpeinds of the
nat ur e. itveatipi'es of i sotopes that can be incorporated into conpounds
of

The subject invention also includes isotopically-labelled compounds, which are identical to
40  those recited in formula (1) but for the fact that one or more atoms are replaced by an atom
having an atomic mass or mass number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can be incorporated into compounds of
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-2- WD 2009/ 133135PCT/ EP2009/ 055190 the invention or

phar maceuybGadodsagcept abl e sal ts thereof include isotopes/rpbonsnssioo
hydr ogen, carbon, nitrogen, oxygen, phosphorous, sul phur, fluorine,

i odi ne, and chlorlne such as 2H, 3H, 11C, 13C, 14C, 15N, 170, 180,
31lp, 32p, 35s, 18p, 36¢i, 1231 and 1251. 5Conpounds of the invention
t hat COﬂh@ilrﬁ/ehh@w af @h@rmbumwl acsaptame sahd Hevsofohblede issedpepas r@fﬂrogen

ot her at/ %I—”[?) a[q y é ?m%f ﬁurpﬁﬁﬁﬁgt iolAYe d 8ﬂor ne, such as 2H,
| sot é‘ ? i |
Rk R et S P e

i ncorporated, are useful in dr ug and/ or substrate ti ssue d| stribution
assags. dthédu%@@f thie- nwenn&ﬁhaaaaqt&a&r@éroﬂe%emoﬁed isdtbes bSHbORAST i96t8pes

t I
et et aist) P S 8 1ihn/ i 3B TR0 paeRP HRYIEE o Roforicpiigbotied
(posi t r SAMPRIBES 6h “teoﬁf?@?@pﬁy?m'oaniprl‘?@m‘ﬁesH’t%"ﬁégtanB'CBd?@'P%ﬂWﬁr‘?%ﬁoPes
usef ul !SIUCIS@E@H (ngn‘eelnpd)mbmtederarsslsefnl inodrpg tadiar esdbstoate gisayengisiribatidn
usef ul IE £&fsa*rﬁt|ét€39|'é“93H FéHot @é?'bon-%!brsé . Mtt: . 19&0%§ Qreh&ﬁﬂmw S8R Sor

SucC euterl

i Ji i Wb At oS BHACTS 2%@8 "B e (Aol fappgegt
i ncr easetET (pogitips araiEsion tereoasplin), ar&j dselerefyarer ajlicuastyeyredil Am$PECT
hence, neifgleephtaf amissibni dibrﬁ;ﬁu’(a'lz@drtﬁuﬁgta@hyﬁsall dseall o;mbeaihhmaglagelfhmbr
corrpoun%ag tuﬁJﬁewllHqIY@é?/tér %tcﬁ%ﬁ sggﬁ‘ﬁé %uﬁérl@rﬁ eg]qlr(%ﬂ etﬂ‘éxoc %Hﬁtlc
t he proce ures di scl.os In ri %

by oo EOV AT SSUBATPY Soder TR0 S SeBy |e§amalsénqra%ﬁrgﬁé%g’afﬁt aftdfe
a ndh-i sotregiasdl dosapalreduiethantsngenthenzel mayitie pleteregsipinessinzg eicuyystances.
those s sttbﬂéallyﬂaﬁéﬂ@d @bﬁ’]pblh\ﬁis dfhiee POBRDIANEL @Wnefaly Dal eddrid 6pREAYIAG ALt

| east t nﬂc'é re§ Qiteld éd ﬂ'@% 3 y&??ﬁ I‘?et@ ﬂ OMed%, b 'sﬂbét ing a
% Pickres Gt heldS, RN 1 Bl ?r by slodilfing
Iﬁremélaﬁgewya?ﬂgw 'ﬁetoguca@vrgam"eéﬁ%a%;:ggam' QtOIP'Ea g@féeﬂ F‘iéﬁe%”hg 13

configuration. The broken bond indicates that the bond is bel ow the
pl ang ofjt Wh%e%@ﬁé’ma%’tﬂb thok# skilled i the Bftitatrtaé temMpound® of formula (1) contain at

2009/ 13 t agysls ak

possi bl géﬁ?ésl eI“E%Qn%%%%Q‘%%%M‘:ﬁG &1% na%}ﬁ SUCM%1 ag vﬁﬂ%f andﬁée@ 1EQ)lt0
and Rg, pd R6, R7 and R5 are not the sane group 5t is to be
under st oos| tiaEt F¢7al | stereojsoneric forns, including all enantiomers,

di ast er eoi-BOMA<*and al | Xt ur es theremf el uding racgnates, are
pthin the s of the preesk f¥ention an_the

(1c) (1d)
25
The wedge shaped bond indicates that the bond is above the plane of the paper and itis
referred to as B configuration. The broken bond indicates that the bond is below the plane
of the paper and is in the o configuration.
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The term' C 4 alkyl' as used herein as a group or a part of the group

refers taoygqhdo8afss0r branched saturated hydrocarbon gr @@@m@%t)@gg]bmg
froml to 4 carbon atons. Exanples of such groups include nethyl,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert butyI,
15and the like. The ternr'C1-4 aIkerne' as used her ei n refers to a
| i near or branched saturated hydr ocar bon Iinker group contai ning from

1 to 4 gay tﬂg 5% 8m9far§lf)%g B QKRS ”atfe )28n as
e e e A

referstoas ar bon
atons. Exanpl es of such groups i ncI ude cycl opr opyI , cycl obut yl
cycl gpent Wo‘ tcysd aldeydtood: b heiptsydredisomytd domhy| imdidgheall idvantiomers,

25Exanpl g5 E?ré’orﬁeﬁh{ﬁoeﬁl??r}fﬁhr‘e% tFrér‘% ‘?rPéluo‘?rF&"réc%rr%‘P&t %tré” ﬁro{ﬂsz%E& Bithin

het er oat om se ur

pi per i dith§ BCORsi Fep %Efer??l“, in 'SFtcr'ﬁ!”IdﬁS}é5 re ?rﬁPB‘t’rH? ‘?WF 0 Eﬁﬁl‘utah@ inglyges
| n one aiiistateoieorneria foems nintass iotherwisestatiiss a conpound having fornul a
(IA) or a 30pharnaceutically acceptable salt thereof: 35wherei n Ris

nyar Baen ecet hefhoBl 196 uspg YBIEH ey 8 TR O ARGy Bkt

R3 are independently hydrogen, C 1 4 alkyl or R2 together with R3 and
t oget herThei teim tGyg allad’ baznusetddrareio asha grouploeya mrteofaﬂhea;rbrﬂdra‘f@'srtma IiﬁSéBor

cycl oal gyhn BE04RIurdéd 'h§dr@céﬁbﬂn l’é‘i)ﬂ @on@alﬂrnéﬁ%H(P)fdM%rﬁb%l A6R8; Exfit

(C 14 stkoBHEs Meuhe ey athrtenaor%nﬁ R L .

hal d§en; anthhE? kenydrogen, (C 1_4 al kyl ene) Rw, C(0)NH2, C(0)OH or R9
together with Rforma 6 nmenbered heterocyclic ring opti onal |y
cont ai niThg &rinurCher alkflbed eapaiseth sekic refdrsf ko dxggenr isahgledr saturated

Ni t 1 0geNydrocarbon linker group containing from 1 to 4 carbon atoms. Examples of such groups

include methylene and ethylene and the like.
20

The term ‘Cag 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.

25  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
30  pharmaceutically acceptable salt thereof:

CF,

(1A)

35  wherein
Ris hydrogen or C q_4 alkyl;



R10 i s hydrogen, hal ogen, hydroxy, C(O)NH2 , C(O)NH(C 1_4 al kyl),
C(O)N(C or C(O)OH, nis 0,1 or 2. 15In one i <

t he invekégﬁ‘%%;?% hydr ogen. I n one enbodi nent of the ?%@%’?qﬁgﬂgﬂﬁ
i s hydrogen or nethyl. I n one enbodi nent of the invention, RO is
hydrogen, C(0)NH2, CH20OH, or R9 together 20with R form a norpholine
ring. | mRohyeiged) Ggy alkfl, COHOHY)CEDINHNORIC andalkBers)Rp;ndependent | y
hydr ogenz o5 1RE BYd indbSerRiehtyf hAREgeRTEOd) BRILor ¥, fohBinbAYRNKL ARd Bt
indepen(r;%e%trl]y {inst%h?fj '%Jr ?f] orﬁeg ar’r:g ﬁhl 5920.r I gne en@gdbnen'lt%bof trhe
i nvent i oyith the cabon REM RewhiRT RS aap attaehed famhy §s.o geotealiyhgiske;

enbodi mdty isd¥ 1 urakvl. iy et dllkaxy oRbalogemiydr ogen, C(0) NH2, CH2OH or R9

t ogesherRMAANRR dr@finBeperdnal el drager, ing8roxpthaldyed, € . CROBOHN are(d 1.9f
the.i nveamilje%% ERQ i.S eg(,O) NHg, B{CI—IgC]—I,hIS}or g@ tcf)gget hg? wth Rform @h 4 _
nmor phol in€a 21 ®° Rr1 RS, R6, R7,R8 are hydr ogen. In a further

embodi mdta ast Rg gEe inAgraNdesiy hydrogen orkglode”, RS are hydrogen, RO is
C(O) NH2,R@E@Vﬁlﬁgem,r(cmﬂao@tehb)ﬁmv\ﬂﬂh).hmj,@(@D@Hrmor pholine ring and Rl
i s methyg toEch@r Wi Rk B%rmaﬂnb@.rea%btev&y@ﬁéo%émi@hau@on%hm&é furlfer

§8, naq,lrege dr o :F tn ORszl N P)IQ ar., gg, e40|n a yet further
SR el R

al t er nator¥O§iHpdi nent, R is hydrogen, Rl is hydrogen or nethyl, R2
and R3 gfig ol ndependent |y hydrogen or nethyl, R4 is independently

met hyl or fluorine and nis 2, R5 is hydrogen or C(0)OH, R6 is

hydr ogen, R7 is hydrogen or  C(Q)OH, R8 and Rg is C(0)NH2, CH2OH or Rg
t ogéfherlnvanenembedmenk chihedmeintion R istydragetompounds according to the
i nvention include exanples 1-37 as shown bel ow, or a pharmaceutically
accept abh ereakmbodieeebiof the invention,dweis dytimdemenmetityhe i nvent i on

provi des a conpound sel ected fromthe group consisting 100of:

(SR 7R 1B Hlcohrt” B Ll W H)UlobBRoER N Bt o R g8iRer

2- met hyl'pheny
met BYI - Wis-Riifarag piorpficlingFidgcane- 2, 8- di car boxani de (di ast er eoi soner

1);
(5R, 7R) -JN@né eABbdikfdt Df Eesitbantibh Ry iR fare)indupayitidretyydlogén of niethynr o-
2- met hyl pheny1) - N8- _ _ _ _
e W Bl BaRoliletit of e SRnGor R i€ aSpandanty Methy Gr Hbare and H s,
25
In one embodiment of the invention, R, R4, R5, Rg, R7,Rg and Rg are hydrogen.

In one embodiment of the invention, Rg is hydrogen, C(O)NH2, CH20H or Rg together

with R form a morpholine ring.

30
In a further embodiment of the invention, Rg is C(O)NH2, CH20H, or Rg together with R

form morpholine and R, R1,Rs5, Rg, R7.Rg are hydrogen.

In a further embodiment of the invention, R, Rg, Rg, R7, Rg are hydrogen, Rg is C(O)NH»,
35 CH2OH or Rg together with R form a morpholine ring and R4 is methyl.

In a yet further alternative embodiment, R, Rq, Rs, Rg, Rg, Rg are hydrogen and Ry is
C(O)OH or CHo(OH).

40 In a yet further alternative embodiment, R, Rq,Rg, R7, Rg, Rg are hydrogen and Rg is
C(O)OH or CHo(OH).



15( 2R, 5S, 7R) - Na- { (1R) - 143, 5-bi s(trifl uorom

et hyl ) ph 7-(4-fluoro-2-nmethyl ph enyl)-Nt 33

nmet hyl - 15@“&?"2@5%%%0[ 4. 5] cl ecane- 2, 8-di car boxam de; PCT/EP2009/035190
(2S,5S, 7R)-N8-{(1R)- 113, 5-bi s(trifluoronethyl)phenyl]ethyl}-7-(4-fluo
ro- 2- met hyl pheny1l) - N8-

met hyl - 1n 8-y rthepalterhative]aemairaer®, B-iglhydopek & iddydrogen or methyl, Rp and
(2R, 5S, T—'@a%‘&mﬁ n@erlmyslwdl"ddehttﬁrrﬁéfﬁillth)l@fh@@Mér]déﬂtl;hMﬁﬂTy?o( fludrineaira-rRis

gg%g%llh& %%é hydtogen or. ¢ &6 bydrogeny, Ry is,hydraden or C(O)OH, Rg and Rg is

(2S, 5S, FPIAP2(¢ %253'3 fP@ th%fdﬂ"tﬁh%f‘?’fmﬁmw NG @Ay 1} - 7- (4-f 1 uor o- 2-
nmet hyl phenyl) - Nanet hyl - 1, 8- di azaspi r o[ 4. 5] decane- 2, 8- di car boxam de;

(2R 55 (R P@%n& Ja%k@%‘}% B HieS rhbhidrt PRIt SRR Y oW b 6ol UP,

0-2-neth
met hy| - Phalreresliéaly popeptalieselbifersta. di car boxani de:
25(2S, 5S, 7TR) - N8-{(1S)-143, 5-bi s(trifluoronet hypphenyl]ethyl)-7-(4-flu

or 0- 2- Mg Bb{é BRBBYitenti@ne invention provides a compound selected from the group consisting
tﬁ; 8- di azaspi ro[ 4. 5] decane- 2, 8- di car boxam de; sodi um
(5S, 7R

(55, 100 e R (1815 B s arena Ry s TP B U
(4- f | uomostRylried-tipkpdpinofdlilddoabed], Srdmamoxapitie ffliestecmmmn®r dar boxyl at e;
l'i t hi umsg 7R) Nsé{ga 5)1 -3, 5-b|s(tr|ﬂuorometh 1) phenyl]ethyl}-?-(4 ~fluoro-2- meth ﬁ)hen yi)-N°é-

(45, 5k, R(%{ it irb{iE0e e @ & LM STRE Y RN YT } (methy Dam

'333 o 8 . el H oo sftcfucgomp iy gy ety -4 Bt 2ame BB s
methyl-1,8- dlazasplro[4 5]decane-2,8-dicarboxamide;

(5S, 7R) (bb%@#? ssfﬁhi’sttﬁﬁl}b%rﬁ %@He}uﬁecane h)’drbﬂmérﬂylbhw on2

(OR o8 P %L @fﬁs NI RL o R e

Y hglephenyflethyl) 7-(4-flu
or o- 2- néglﬁ@BpWR 1;5gls(tnﬂuoromethyt)phenyl]methyl} 4-fluoro-2-methylphenyl)-N°-

(hydooxyﬁmhwl 8- diéizé’sp@b[lm byckné; 238-dlcam@mrde[ 4. 5] cl ecane- 8- car boxani de

:et ﬁ?l()Zg 1%{] i gﬂrﬁbréméih K);SHeln Qﬁﬁglﬁvl 4-figoro; 3methy r’;h henyl)—NB-

et hyl)- I(F ﬂ?%@ Ej &ne- 8 car boxa ni de (2S
,5S,7 (2R, 58 TR)- {(18) -1- [3 5-bis trlﬂuorometh phenyllethyl}-7-{4-flucro- 2-methylpheny1) -NB-

R) - N8- {(uﬂé?h I—’H@d@z@pﬁb sliédsoemBuityiorbamrgt | et hyl ) -7- (4-fl uoro- 2- et
R DR A A -pské&gér.fm YIE&E%}%W?Wﬂ&r@Q%&%IBR&Wiﬁke

et hyI )pH‘é?WYlﬂeff H?E?SWO@ ‘P‘i%‘fac?—' bsEmiSceny | )
40N8, 2- dioetrhy(3s, IR&Sd[{@ﬂslp[Brselpla(trﬂ]uormhﬁd}phesylhthy&fm@h‘dbarrtdeo]carb\myl}—T-

2009/ 13 43155'@]_1 Eﬁi%b@k MP18tiazas |ro[4 5]decane-3-carboxylate;
(2R, ;‘Sg L1 %5 RIS o GRS bR s

N, 849- d|7n@rfh@rmém9ﬂ9@ﬁw%15fbﬂ'ﬁéﬁﬂ'fﬁ@rﬁ]@%@@%ﬂ SrbeyaiYl o[ 2, 1-¢][1, 4] o
xazi ne] {48, 78xNxRR1 {35-bis(trifluoromethyl)phenyllethyi}-7-(4-fluoro-2-methylphenyl)-N-

(2R, 4S SRetih- 18-l pirdfi3519e ins (d-£drbbuprigget hyl ) phenyl I et hy1}-2-(4-flu

or o- NN R)-1-[3,5-bis(trifluoromethyl)phenyliethyl}-7- 4fluoro—2 meth | hen h-2-
5N, 8a' ngl rretmi%he&((ah))/d[ 1H-(s i rofpi ye)Pl |yn]e X}_ (p rrol of yp r 4]

oxazi ne](bydroxarasaNiadmethyl-1, dlazasplro[4 5]decane -8- carboxamlde

( 2R3§S @ 7R J@m R43.5 IS osRTyPERE MY EhpRe M kY. Metridibn{h-por
( hydr ox;ﬁge.«.ﬁwn)etgwlh@tmmemyei SidigzasproldPldesprfed-gatogamigeboxan de;

(2R, 45, %%é @w@w R)lT-b?fn BisRiifidr6rhEthSEHRARIIMIL RRRAYSb S Ryt mRedyh: |

uor o- 2-
2- dlmethyl 1 8- dlazasp|r0[4 5]decane-2,8-dicarboxamide ;
(2R,58,7R)-NP-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl)-

40  N?2-dimethyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide ;
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met hyl hexahydr o- 1H- spi r o[ pi peri di ne-4,6' -pyrrol o[ 2, 1-c] [ 1, 4] oxazi ne] -
1- car box

(2S,5S, 7R) - %—ﬁqg(lfﬂ)s-sl- [ 3,5-bis(trifluoronethyl)phenyl]et ﬁgl:—{ﬁE-P%qo?'Esfl?ouo

ro- 2- met hyl pheny1) - 2-
(hydroxynet hyl ) - N-net hyl - 1, 8- di azaspi ro[ 4. 5] decane- 8- car boxam de
and (2R,4S,82'R)-N-{(1R)-1-[3, 5 bls(trlﬂuoromethyl yphenyllethyl}-2-(4-fluoro-2-methylphenyl)-

2R, 48, £l |l 2-(4-f
Ejoro 2- g@?%ﬂ 'Bﬁ%' @?%awlﬁr%ﬁﬁw 'E?é"ﬂ%érj grﬁipyrgg%f[? gﬁp‘ﬁ?"%}ﬁ%} 6' (pyrr
ol o[ 2, 1-calckarhldexazi ne] - 1- car boxamni de; or a pharnaceutically
e A S RS PRS- g AR e
- phar sac eNiBa'afrhbthylhecehydeddl le-spiad[bipthdineafe'-pyrola[2f ue] e oxeairteprinat | ve

enbodi nent,, the invention provides a conpound having formula (IDb):
25(1b) SPUPXBRMSmceutical Iy acceptable salt thereof. WO

2009/ 1SQIRWR)EPQ(GQQHC[551t9§(trlflno@n‘faﬂ1iyﬂ)bﬁén)ﬂa]mb@mm#mprd Penetioppienp-20f

th
(DR b SR RBr N st Sl O R RGBTy | - 7- (411 or
O 2-met i 2R}ZII$EB’WR)}NJ§B-R -1-[3, Sdbls trlﬂuorometr&yi)phenyl]ethyl}-Z (4-f!uor02methylphenyl))N-
eca
ort D8 eSS haa e 2 o i iGRaa ) setos it ©
E.”? ?f"r B A ity “’”“d@ﬁ’e“?"”"’?@d@a’“"%‘aé{éf“ﬁB‘?"g%‘é‘%??’?’“ﬁé“"&éi h
D Ttﬁ?‘eci Bladibi Saceantieantmae P W et

furt her amabodi nent, the invention provides the hydrochl oride salt of
2R, 5S, 7
(15{ (1R) %é‘%ﬁ N S oY PoptREIPr el Ty b2 A Or Gt pha s

henyis) - MBethyhdnahydro8tH-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):

0] F,
HN CH,
e cF
H,C O ¢CH,

20 F (Ia)
or a pharmaceutically acceptable salt thereof.

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

Q F,
HN CH,
e o
H,C O CH,

25 F (Ib)
or a pharmaceutically acceptable salt thereof.

-7 -



di azaspi ro[ 4. 5] cl ecane- 2, 8-di carboxam de (Ic). In a yet further

enbodi MeRyo hygssAY¥ention provides (2S,5S, 7R) - N8-{ (1R) - pcrRpRm9/ 0355190
bi s(trifluoronethyl)phenyl]ethyl}-7-(4-fl uoro-2-nethyl phenyl)-N3-neth
yl -1, 8- 20di azaspi ro[ 4. 5] decane- 2, 8-di car boxani de (1d): or a
pharmaceutically acceptable salt thereof. 25The present invention

al so provides a process for the preparation of the conmpound of

formula, (L) Qﬁg I Gep:; |t thereof, which
process Iégﬁ)ﬁesr%srﬁb% gﬁé@%@gﬁ @;@?B ﬁSi}fg @ react 'hn aNB
Do ound BEo B! 1 S s R Dh e O ey - AT OFA N
5R2, R3, rigthylR58-diRBaspiRd[4.H8ecame-4R-dadogamiief(layed in fornmul a(l), (i)
W thsamonia in a suitable sol vent such as nethanol at a tenperature
rangi ng from 20-70C, ot 0 obtai n conpounds of forrmula(l) wherein RO is
C(O)NH2; or (ii) witl_a syitable netafFhydroxide such as |ithium or
sodi um hydroxi de impna SUi t g
at a suitable terrpezratur"é
obt ai n conmpounds of fornul a
sui t abl e reduci ng agent suc
sol vent suthCas
from-78C to roomtenperat
wherein RO is CH2OH, O

s C(0)2H, O (iii) wth a
asgl it i um bor ohydride in a suitable
R -at dlsuitabl e t enper ature rangi ng
to 150btain conpounds of formula(l)

- (Ic)
or a pharmaceutically acceptable salt thereof.

10 In a vyet further embodiment, the invention provides (2R,58,7R)-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).

[n a yet further embodiment, the invention provides the hydrochloride salt of (2R,58,7R)-N°-
15 {(1R)-1-[3,5-bis(triflucromethyl)phenyl]ethyl}-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 (28,5S,7R)-N%{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-methylphenyl -N®-methyi-1,8-
20  diazaspiro[4.5]decane-2,8-dicarboxamide (Id):

CS\ CF,
H,N

\n/ CF,
o

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:



(b)reacting a conpound of fornula (111), wherein R, R2,R3, R4, R5,
R6, R7 ar\@o?ﬁwﬁ%?ls@s defined in formula(l), 1-10 (RA)n 2E¢kbbidpobdiby 2
sui tabl e reducing agent, such as triethylsilane in the presence o# a
suitable Lewis acid, such as boron trifluoride, in a suitable solvent
such as dichl oronmet hane at a suitable tenperature, optionally using
m cr owaves ih{ aiti gation to obtain conpounds of formula (1) wherein RO

sel ected fram oxygen; or (c)reacting a conpound of
ih R SHR2 R4, R6 and R8 are as defined in
gependent |y hydrogen, hal ogen, WO

O) N2, or (C 1_4 al kyl ene) Rw, wherein
C(OBNH2 , C(O)NH(C 1_4 alkyl), C(O)N(C 1_4
5with Meerwein's salt and with sodi um

R3, R4, RG, and R8, are as defined in fornmula(l), RL and RO are
hydrogen and R5 and R7 (ky e i ndependently hydrogen, hal ogen, C(0)NH2,
or (C 1 4 alkylene)Rw,wherein Rw is hydrogen, hal ogen, C(0)NH2 ,

CLO) NH( Gt 4edditey! by cor LR ©f Torthu®l i) 1WRerein R1q is methyl or ethyl and R, Ry,

5 R2,R3, R4, Rs, Rg, R7, Rg and Rg are as defined in formula(l),

(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)NH2;

or

(i) with a suitable metal hydroxide such as lithium or sodium hydroxide in a suitable
10 solvent such as methanol, water, THF at a suitable temperature ranging from rcom

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
15 obtain compounds of formula(l) wherein Rg is CHoOH;

or

(b)  reacting a compound of formula (lil}, wherein Rq, Ro,R3, R4, R5, Rg, R7 and Rg
are as defined in formula(l),

CF,

|
Y CF,

O R2 RS

(Rdn

20 (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

25 heterocyclic ring containing a further hetercatom selected from oxygen;
or

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

-9-



10O (d)reacting a conpound of formula (1V), wherein R R2, R3, R4,

R6, and sdefined in formula(l) and RS and R7 a s
|ndepend5ﬁ?? E?%) BRL or (C 1.4 al kyl ene) C(0)ORLi, (i )ﬁénpﬁmmwmmum

Meerwein's salt and with sodi um cyanobor ohydri de fol | owed by
15hydrol ysis reaction with a suitable nmetal hydroxide such as |ithium
or sodi um hydx(oyies, ¢>rn(Ca1$1Uialky?1@rh@RSf@| WeErkinSR ¢ isabydreddmmalogeMaCEI)NH, |

THF at a sui %@aﬁg?g%e% )ubfgw Qlkl m room tenperature to refl ux

to obtain co R R2, R3, R4, R6 and R8
are as defined |nforrrula(|) R1 and R9 are
hydrogen and R5 & E"R? are mdependently 20C(0)2H or (C 1_4 al kyl ene)
C(0)2H or (ii) 4 i s salt and with sodi um cyanoborohydrl de
foll owed. by addit ctive reducing agent such as lithium
bor ohydri de, to &bt g of formula(l) wherein R R2, R3, R4,
R6 and R8 are as defl|n in formula(l), RL and R9
are hydrogen and R d R7 are independently 25CH20H or (C 1 4

al kyl ene) CH2COH; w e) basi c hydrg}y3| S reactlon of a conpound of

for la (V) ( a
der Med 1 1 fapnbitesan F%J%:g d?y e Bl Bypdlfct
e il g e TG, /o g Ty
H202 in a suﬁea@]eéwsifﬂ%érﬁnds%&ﬁn‘éBTTéter'a Wﬁﬂdf»‘fﬂ#YaWd(ngD) halpgen, C(O)NH2,
or (C 1-4 alkylene)Rqg,wherein R1q is hydrogen, halogen, C(O)NHso , C(O)NH(C 1.
4 alkyl), GO)N(G 1.4 alkyl)p
10 or
(d) reacting a compound of formula (IV), wherein R, Rp, R3, R4, Rg, and Rg are as
defined in formula(l) and Rg and Ry are independently C(O)OR4q or (C 1.4
alkylene) C(O)OR11,
0 with Meerwein’s salt and with sodium cyanoborohydride followed by
15 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 fo obtain
compounds of formula(l} wherein R, R2, R3, R4, Rg and Rg are as defined

in formula(l), R1 and Rg are hydrogen and Rg and Ry are independently
20 C(O)oH or (C 1.4 alkylene) C(O)oH or
(i) 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, R2, R3, R4, Rg and Rg are as defined

in formula(l), R1 and Rg are hydrogen and Rg and Ry are independently
25 CHoOH or (C 1.4 alkylene) CHoOH;
or
(e) basic hydrolysis reaction of a compound of formula (V)

30 wherein R, Rg, R3, R4, R7 and Rg, are as defined in formula(l), Rq and Rg are
hydrogen and R44 is methyl or ethyl , with a metal hydroxide such an agueous

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 (1)

-10 -



suitabl e tenperature such as reflux tenperature to obtain a conpound
of formul 385 2009/ 133135PCT/ EP2009/ 055190 wher ei npRr/rB2000/535190
R4, R7 an\g0 g‘bélrzi?%s defined in formula(l) and Rl and R6 are
hydrogen, R5 is C(0)2H, and RO is C(0)NH2; optionally thereafter

foll owed by conversion to a pharnaceuti cal | y acceptable salt. 5Sone
conpounds of wWhereinlRa Rd. Rymiy. B andtRy aedasyefinedat foomulatl) and Bqpaowifey efe

formula (1). nl B,ngenq@ Qg(gyj§Hojndf|Q mﬂ;(@)(qmg; wherein RO is CH2R10 in

whi ch R19 is hal ogen Ta repared reaction of a conmpound of
formul a QPF'?”3|W@W?W5@ opvgd @H@@P-V GRFIOM t%%l Ph@ma@ew@a&%@@p&a@lﬁﬁ%

(diethyl am no)sul fur trifluoride (DAST) in a suitable solvent such as
10 dk Chlsafnw@drﬂﬁdafad%fﬁarrﬁurbt(ebrhsy b@m@r@atbzeemegbﬂg cBrﬁwB&‘m&%@oﬁrﬂﬂa ().

roomtenperature. see for exa ant c Bi. ool ecul ar. Chem st

2(5 802: 200 th hl ot d t | vent
2% chieararnmaos pforhipaR: w?c"swoé' YN L e Ay ke Sﬁﬁav be
from | owreraig@ putreacion of raeﬂ}QrUROU(néefé fpmulaxnyhereineRy dh et WIth Swtable

Asym’ret Mréagehtd 20dh agl@%’trg%}%%o s%@@s?rrﬂu@rl dfeeélﬁ'fgéTVfﬁl 4 SLﬁtQSIer
ley

G X R R S R A ek e A 18 o

t errper atexeeplea@rganiy & fiemeleoart eheaistiy.u2(@).t 17802t GR04)serethiony! aheridgglie a
Jour nal s@ftatb\@@bnemaéuc%%rmaﬂérbmeﬂ%aﬂdr chiddfarnT @2 3;suRBKI6 kem feratuee! Retying

of formyg, Hv@ te%}?errgthfb {% }e?ly)g:ltsede ﬁ)}r Qgg @m%ewo%p%grﬂw% r %{Eﬁ)t '3‘18%

20am nat | on
a suitabilé Lﬁ "Q@;‘Idhe\/\ﬁé?t@”nm |C§"@d1°“§ Uéﬁ“ﬂﬁarb%'ntﬁgg&%”&g and

sui tlabl enmwubhu@ha@enta suiteblesolvepl Bichwisatichivrompthesent 8 stitatde teytpesatii

reducti \{'31%)?59 ok @erte&@terdﬂne 8 YeflukRb6afdr ex8@PR Josifhdl 8AMetiRthaRChemistry,

conmpoun wherein R is hydrogen, wth a suitable
al dehydg‘9 L}’cﬁﬁas O?Sr cle'(?iehyde (36% water solution), in a suitable

sol vent such as 25 nethanol at a suitable tenperature such as room

t enper atGRMEPUAES 0ft forrulpallyMigrain dfnis ehwl i AIbsmMay bowprepared | Rywergiugijve
Ecgnogg'ratrﬁﬁého‘ﬁfof% édﬂ"hﬁ(ﬂﬂh%f@%%ﬁlb% A86MREn RUERy@Dg ér?%‘ﬁl'f% su%ltgtl%alrdggsr/%e
t enper at u%q{c?:%eﬁ%?ﬁ@%gﬂia@gent sgllglli?if %Ierd%ag%ﬁk? é\érrg not limted

to, sodifipmexaipleewbgy Forephgeenisde methyd edid uadiive ayinatige reaction may typically

Al ter natdo Miki¥e rbA@inges Uekipsend tofFoila 4B, GAEFIE®R @lhydgdy,dritgensilitabi
30 at a g &a:? &yéﬂy ?&?A’éﬁérhgﬁégé@%swgﬂ%r %%BJ%o#)té .rla'a éd?t%b fsa%}ﬁesu% e

sui t abl e ca um on

t emgér atrﬂlﬁ’tﬁarﬂoéﬁéﬁr?@'t@?'%ﬁ?'?%?ﬁuf%ﬁﬁ‘é‘r%ﬁ fpoan tealqerajwetfehﬁ@mran@ng from few
Conpoundsinates ftorhmutsafdllbyved wiyethe i agdRdnicf Chizidbleh egdecing Xgest hathogesodium

(I}Z\slcfl g@anéﬁrérﬁfd?ré@(a(?)d\'@@n@dw tg%npé%turgc’ran Ofﬂ%’?h ~-PC RQrodﬂQeﬁhb@rafﬁﬁe
(1 Cvhor e e adnts e BuboRP Bl le™t8 Sod BRRY o boloRldileor

are as dedemm b@ehydﬁldﬁoﬁhﬂnatlwew ata;&daatr*/@estw mﬁ‘Yth‘i’ecaff"dﬁq @mydwsmﬁahon

1. Soherat alsuitable hydrogen pressure such as 1 atm in the presence of a suitable catalyst such
as palladium on carbon at a suitable temperature ranging from room temperature to high
temperature.

Compounds of formula (1), wherein R7 is CH2X wherein X is halogen or Ry is CH3, Rg is
35 C(O)NH2 and R, Ra, R3, R4, R ,Rg, Rg, R1( are as described in formula (I), may be

prepared from a compound of formula (1) wherein R7 is CH2OH, Rg is C(O)NH2 and R, Ro,

R3, R4, Rg, Rqq are as described in formula in accordance with the following Scheme 1.

Scheme 1
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WO 2009/ 133135PCT/ EP2009/ 055190 (1) Step (i) typically conprises a
sui tabl e rQn of pyrrolidine nitrogen and reactio 1
sui tabl e ‘?égg@ﬁ%kgﬂch as (diethylam no)sul fur trifluori ggwg%g%)ssl%o a
sui tabl e solvent such 5 as dichl oronmethane at a suitable tenperature
ranging from-78C to roomtenperature (see for exanple Organic &
Bi omol ecul ar Chemi stry, 2(5),, A% 802; 2004) or such as thionyl

i i at\ Syeh as difEhl or omet hane or chl oroform

rom Iw tenperature to reflux (see
for exanpl gfe rathe: Asymiet ,N;)l}l 8y ~e3153- 3172; 2003).
Al ternativel he xeactron may belcar#ied out using 10 carbon
tetrachlorid e in a suitable solvent such as
di chl or onet Fer@tufe ranging from room
t enper at ufe to reflux (see for exanphamkournal of Medi ci na
Chem stry, 49(24), 7013-7023; 2006). Step (H) typically conprises
reduction of a suitable hal ogenated @gspound, such as a chloride, to
a nethyl group with Raney@ Ni ckel [’ .sol vent such as
et hanol at high 15tenperature (see xa?pl ournal of Organic
Chem stry, 65(19), 6249-6253; 2000)# formul a(l) wherein
R8 i s hal ogen, nay be prepared by a react of a‘compound of fornula
(I'), wherein R8 is hydrogen by the ad ion of a suitable base,
followed by a suitable hal ogenati ngg, t. Thus, for exanple for
prepari ng conpounds of 20fornula(l) whereigh R8 is fluorine, the
reaction is carried out with the addition of a suitable base such as

l'ithiumgii ropyl am de, in thg presence of .. . . .

N 1 or GBER DSBS ETRHYES 3 SHEDETPERIY Samualiding [Rogy and geagtion, with &
t enper atSyiteble dpafienl su¢hoas (dglyladinoduiit Eiperde (HAST) @ pBilabls s9fvent such
f or mil a gsldighlovherthiane Bil a isgitdbld tefhpebdtyie randify frorh -AB1G/ toanen@enpéBiute 4see

252l Kyl epeRRBhASaaN RalohdRlRasriTBYy, 6 p7OP0RT 200 Gkich O Blony
comound gl i AL ol S o, B o a5 e

NH) temperature ranging from low temperature to reflux (see for example Tetrahedron:
Asymmetry, 14(20), 3153-3172; 2003). Alternatively the reaction may be carried out using
10 carbon tetrachloride and triphenylphosphine in a suitable solvent such as dichloromethane
at a suitable temperature ranging from room temperature to reflux (see for example Journal
of Medicinal Chemistry, 48(24), 7013-7023; 2006).
Step (ii) typically comprises reduction of a suitable halogenated compound, such as a
chloride, to a methyl group with Raney®-Nickel in a suitable solvent such as ethanol at high
15 temperature (see for example Journal of Organic Chemistry, 65(19), 6249-6253; 2000).

Compounds of formula(l) wherein Rg is halogen, may be prepared by a reaction of a
compound of formuia (I}, wherein Rg is hydrogen by the addition of a suitable base,

followed by a suitable halogenating agent. Thus, for example for preparing compounds of
20  formula(l) wherein Rg is fluorine, the reaction is carried out with the addition of a suitable

base such as lithium diisopropylamide, in the presence of N-fluorobenzenesulfonimide in a
suitable solvent such as THF at a temperature ranging from -78°C fo room temperature.

Compounds of formula (Il) wherein R4 is C 1.4 alkyl , (C 14 alkylene)OH, (C 1_4

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

Scheme 2
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Step (i) typically conprises protection of the nitrogen with a

sui tabl e L group such as tertbutyl oxycarbonyl -
reacting \gbgg@%ltg%fég of formula (11) with di-tert-butyl g@f’c{%g}ro /g:ﬁzli%oe
in a suitable solvent such as dichl oromnet hane or

N, N-di met hyl f ormami de at a suitable tenperature ranging fromOC to
reflux tenperature optionally ingthErpresence of a suitable base such
as triethyRanmides diisopropyl et hM-amaie i
conpri se&~ i on bylreacti off wi
10bi s(trimethyllsi|yl) am de ina suitab
sui t abl e tenper af ulle X angi Hig™¥t om - 78¢

torf wom t enperat ur el f dr A ti ng

ranging fromf Pritit®s to hours, fovved by in situ a "on of (C
1 4 al kyene 87\25 111), P O(C 14) akkyt” X (1X) or X(C 1_4- yene) .

hal ogen(X), Wherein R is a suitable |eavipg group such as a hal ogen,
mesyl, tosyl, trifluoronethanesul fonyl, at a suitable tenperaf're
ranging from-78C to high tenperature 15and P' is a suitabl e oxygen
protective group sgch as trinethylsilyl , tertbutyldinethylsilyl,
tertbutyl di phenfkskd wt. Stepe(H ) typically conprises a deprotection
reaction, fof'exa * when represents Boc said deprotection
reaction qgﬁitypica C e reacting a conpound of fornmula (VII)
with 20 a mxture o Q{% Rg)ror?‘:ethane and trifluoroacetic acid and
when P is trinethylgthyl,” tertbutyl di nethylsilyl,

tertbutyldipheny%&i group, the renoval of oxygen protective group
may be carried out selectively using a fluorinated reagent such as

t et rabut yl ammoni um or cesium fluoride in a suitable solvent such as

thF, e?g ﬁj?ﬁ‘ti} QFicgyﬁoﬁts?@g@bteeg%@o@é hg.%'ge? gﬂg%félstbldl%ﬁ)rété&hgag%lﬁﬁgurﬂh
ils IRy EITH LE0R, e i 85RoBi kB! BT i Ry

renoved eﬁofe.rg)é' ( ' . | |
bef ofe tdirarkongleeinng svilipinmsplyat sueh ge dighlorpmelhane pr NsN-givethylfipgyamide at a
2009/ 133URSRETHRIO0E RHGIGroH0 01D tondsuoferfperatuteaortibhilly intier pieserRe of a
2, 1% ifabiEBasdBuon3 tﬁgmyumane@aﬁoﬁﬁaapg%gﬂwmnw formila(l) and Rl is

hydr ogen and 1 1s methyl or eth € prepared by reaction of a
conmpound of fornula (XI'), wherein Pl is a suitable nitrogen "
pr ot ect iSiegp gioupicallycerrariseR akkygjion &y trpactipnsuittt prgpitable base such as lithium

10 bis(trimethylsilyl)amide in a suitable solvent such as THF at a suitable temperature ranging
from -78°C to room temperature for a time ranging from few minutes to hours, followed by
in situ addition of (C 4.4 alkyene ) X (VIll), P'O(C 14)alkyl X (IX) or X(C 14 alkyene)
halogen(X), wherein X is a suitable leaving group such as a halogen, mesyl, tosyl,
trifluoromethanesulfonyl, at a suitable temperature ranging from -78°C to high temperature

15 and P’ is a suitable oxygen protective group such as trimethylsilyl , tertbutyldimethylsilyl,
tertbutyldiphenylsilyl.

Step (iii) typically comprises a deprotection reaction, for example, when P represents Boc
said deprotection reaction may typically comprise reacting a compound of formula (Vi) with
20 a mixture of dichloromethane and triflucroacetic 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 rocom temperature.
25
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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tert butyl oxycarbonyl (Boc) or benzyl oxycarbonyl (Cbz), and R11 is
Cl 4 al k conpri sesdeprotection of nitrogen pro I L

foll g\&g&%{/ﬁgﬁ in situ 10i ntranol ecul ar cyclisati onﬁgfk?%@wﬁ%bo
resul ting free amne and final reduction of the imne internediate to
formthe compound (I1). For exanpl e, when Pl repr esents

t ert but YdamibdunBy lof IrmBRC(I), S el IR, aed ) | Rl R(?rbn]fcﬂaﬂg,téf@'a%a:lehbfed in
co ris O or
st i i EROBAR %&?Q%U%d 8 LE”*"%W& et ab Be et T 6F ebton of

aci d i n acanpauabloéfemblladit), such as 15 net hanol at room tenperature.
The deprotected internediate may cyclize in situ in the acidic
conditions andgthe resulting imne my be reduced with a suitable
reduci ng ageQtisueh as triethylsilane in the sane reaction
conditi ogﬁ? Hurdher suitabl e reductive agents which may be used
i ncl ude ro\exanpl e sofft um or |ithium borohydride. The reaction can

i m~t abl e sol vent, such as THF or nethanol at a
romOC to roomtenperature. Alternatively, a

sol vent suc net hanol , ethanol, ethyl acetate nay be carried out.
25As _descRiyged in the fol I owg g Schene 3, said cyclisation reaction
allods the formation of a mi l{]ure of di astereoi soners whose
separation into the single diastereoi somer may be carried out by
convent ivieddin IfEiazsa suitdblasitcdyea mbiegtimpuprsuch st @ br St testbutySalfiepfeor
3 30 V\ﬁbrﬂﬂ@g@é%Q%ﬁﬁQﬂoEPZﬁogje%ﬁd:@@arbﬁhw @rizyr e R1qMisod i yealkyl, which
conpounds o

det ped orPrarhy ool o ElSod, Bt Yol 4 el pen, o st
pr epfr edntfgm@wlarsgth@ﬁiloafof’atf@ofﬁﬁalﬁlﬁa fere pEvneLPRd (fvam ye lpﬁoro Ftﬁq imme
intermediate to form the compound (I1).
For example, when P1 represents tertbutylsulfinyl or Boc, said deprotection reaction may
typically comprise reacting a compound of formula (XI) with trifluoroacetic acid in a suitable
solvent such as dichloromethane or hydrochloric acid in a suitable solvent such as
15 methanol at room temperature. The deprotected intermediate may cyclize in situ in the
acidic conditions and the resulting imine may be reduced with a suitable reducing agent
such as triethylsilane in the same reaction conditions. Further suitable reductive agents
which may be used include for example sodium or lithium borohydride. The reaction can
be carried out in a suitable solvent, such as THF or methanol at a temperature ranging
20  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.

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

carried out by conventional means such as chromatography or crystallisation.

Scheme 3
30
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R7CF p(N CF, (RA)n(Xll) wherein P2 is a suitable enol ether
protecti uch as tertbutyldinmethylsilyl and P1 i Fabl e
nitrogenqg?g@gﬁgﬂgﬁ group such as benzyl oxycar bonyl (cbﬁePﬁF%M%&”%b
sui tabl e sol vent such as nethanol with cesiumfluoride and a suitable
catal yst such as Pall adi um on carbon under a hydrogen atnosphere, at
a suitabl e presswrm, such as 1 atm followed by renoval of the
nitrogen prot g Schene 4,
said cycli,sati )

di ast er eoi sofirr s whose_gepar dt¥arr{i n .« - TR ot Qi SOEr
be carripx;atf t Yoy §bn ionaj_,r?eﬁ A bat ggtaphyl or I
crystal I'l sat I~ Stheme4~20 |7 ’ olrgent , Cgf yah cF,

gpar edaby cat al )
10wherein R11 ils or ethyl
R2, R3, R4 RryR53 , are as defined &n rmul a(l), with® suftable
catal yst such as pall adiumon carbon in a suitable solvent such as
met hanol , ethanol®!@ethyl acetate at a s(iaxabl e hydrogen preggure such
as 1 atm Caojpounds, of formula (I11) nmay be prepared froma conpound
of formula ( s WO 2009/ 133135P€T/ EP2009/ 055190 = eiTn R, R2, Rg,

formula(ll)

R4, R5, REARKRg, RlO.are as gefifi i sPis a
sui t abl e al'cphol protecting™ fye”a lieg, foll

by in situfelCN zatso iTC i vg/ ani nat i dn e
carried fout keaet | i yiie BUcl as®

A yoxal solutijonli( 4

acetonitrile 3

sui tabl e tdyTet® formthe inter mé Fol | o"ng”addi ti on of a

sui t abl e reduci ngX&yent such as Sodi umyeyanobor ohydri de meyadgi ve the

i nternedi ate al dehyde, which may cyclize in situ , after renoval of

t he al cohol protecting group P, to give conpound (Il1). The

reductive am nation may be optionally pronoted by the addition of a

cat afyt ile aduiasembedimendcompoypts akfogniailil), wherein Ro, R3, R4 Ry and Rg are as
defined in formula(l) and R, R1, Rg, Rg and R are hydrogen may be prepared by

cyclisation of a compound of formula (X11),

fe @
o R11
RE \*
R7 CF,
N
Py o,
N
NT CF,
C R R3
Ry (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 diasterecisomers whose separation into the single diasterecisomer may be

carried out by conventional means such as chromatography or crystallisation.

Scheme 4
20
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10acetic acid. Conpounds of fornula (IV), wherein Ris hydrogen, R2,

Rg, R4 -.and R10 are as defined |nforrrula(l)
hydrogen%g‘r_‘}%ﬁ]ﬂé{)])l??/ll3 hal ogen, C(0)NH2, C(0)OR11 or PQ’P/%P@ 3:’1%10
wherein R10 is hydrogen, hydroxyl, hal ogen, C(0) NH2 , C(0) NH(C 151 4
al kyl'), C(O)N(Cal kyl) 2 or (Cal kyI ene) C(0)ORl ,wherein RI1 is nethyl
or ethyl, pmy beogsepared in accordance with the foll ow ng Schene 5.
Schene 5"0 ep (i) typically conprises a Wttig-type reaction which
typi cal | ysgm va

phosphor ug
salt suchVas
sui t abl €#ba
sui.t.abl e sol

e stry Letters, 17(1& 218-5221; 2007)®n p (H
typically corrprl ses deprotection of the internedi ate enol ether (XV)
in suitable r@#etion conditions such 83 with hydrochloric(&id in a
sui tabl e solvent such as 30Tetrahydrofuran to get the free al dehyde
t hat may SPe tegredus|y cyclize to the internediate hem am nal .

Lo g0ty oyt 18 ool 07 i o
i abl e sol V&H it t’

sui tabl €°te ~' Suchcas robin t eppé ‘t' ¢ F,
Organic Lettgrs,d &leg, 3833- 3836; i IRy R3
conprises r ing a conpound of faq abl e base
such as laot At bi s(tri met hyl si |y vent such

as Tetrahydr og) Ran at a sui tabl e tenpeqiat ure such as -78C(|Id)ol | owed
by the addition ‘of a suitable acylating agent Thus, for preparing
conpounds in which R5 is C(0)ORL , Methyl Chloroformate at a
10suPt abl e tenperature such as -78C (see for exanple Bioorganic &
Medi ci naln @hemitet r¢mbodiment, compounds of formula(ll) may be prepared by catalytic

hydrogenation of a compound of formula(XIIf}),
RS,

CF,

(X1

10 wherein Rq4 is methyl or ethyl and R, R4, R2,R3, R4, Rs, 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 (IlI) may be prepared from a compound of formula (XIV)
15

CF,

CF,

(XIV)
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Letters, 16(13), 3564-3568; 2006) is added Step (v) typi caIIy
conpri se tion of the nitrogen. For exanple, wh .
represenﬁgggg@%glg Pd deprotection reaction nay be typi cg{}Ty %:an?lp?aég
out by catalytic hydrogenation with 15a suitable catal yst such as
pal | adi um on carbon in a sui tabl e sol vent such as nethanol, ethanol,

ethyl acehé@bm R} R@ K4l Rgdmfﬁ? R QS BHié @ssdifife@sn ﬂorfnnm(l) and P is a
n
U5

Conpounds, of for V\/nerel

Ry, " and SePEPEORY Da%t%?t DrOUD 1151 Frsioslie 2rHic s, Kigwed BY BH Cvagianihn
R11 is rerleyemple, aaityeducties abinatiop maydecehriied adgeaeiagsemmotnd (HY) Wlth a
fol | ow %g]tﬁﬂéleld%@je Seh eres| foxaRepIidx( Y4 Ynihivater) in SbEirble golvent such as

typi gal la\éeféﬁmﬂ £ 8 uft?ﬁﬂ%%rﬂﬁbr@tu?@%"&dro%@ ice tﬁ?ﬁ'e(feﬁl &ufﬁéb‘ié"hmg to form

Qﬁﬂgﬁty't%%ﬁer R IREE: Botcua BIGRRS of & @[@% o edoeia Road Sep Sasum
Y

(H) typic¥anabpretydfide seay gisedhe mdermediioa wiiehhmay qyxbige Wi sity uplier

Na2HPO4 ramdval of therGleBiAvliprotactigi grady B°, sogive nbmpowntd #E. Biceteanctivel draination

a suit ab,h%, 5%{?&@' O)Vgr%nﬁ%a'b ﬁlera%f(ﬂtlﬁﬁ oggtc%f%ﬁaaHUuﬁt of acid such as glacial

2023@1331 PCT/ EP2009/ 055190 Step (H) typically conprises reacting a
(?rrul a (XXI) with pota55| um fluoride and

tetrabut yl ammnl um i odide, followed by the addition of dinethyl

mal eat e GaMRPUSHs ChIr@uleol e whemin R iadvérogen.iye RailRoiak7. Re. e’cwd(ﬁ*m are
typi cal lag dmrred irsfzsmulafiiend &3 iof hydregen, thiydrogy,obplogén,aC@)NBQUB(O)ER 14 or
formil a (:>90 »ente hl \mrabm'a §'hg&'ro§¥ﬁ|ﬂy%i?’6x5rprﬂa% eﬁhc O T ICROINH( ¢

fre am ne ct’i,o C na

out 17n 4-4aKY \ile‘hf" . or ST Sk SR ﬁﬁimr@@m 147 “RehyrS
Raney(r )ethl,Gk@,} be m@ﬁamommorﬁowﬁh the fpltosyiey Bcheye S.eacting a
compound of formula (1V) with a suitable reductive agent such as

Dii sobut%hal urd num hydride in the presence of a suitable Lewis acid
such as rifI uoride diethyl etherate at a suitable tenperature
such as -78¢ to get the internedi@ate hem am nal, Wh’laCh carnspe

conveni enf’ convefted into co und (\3, by reac Wicf h

Tri met hy 8Ty 1 sey, de and Tri yhsidyl  trofl suL. if onat e
in a 15 suitag" s#ent such' as &l ¢ Thane at la dssfiabl e

t enper at ur &fifig fromOC to rQo erature §sfor exanpl e
Journal of ke Anerjgan Chenica oci ety, «329(42)%" 12890«%2895;

2007). Cofrpounds of formul a (RP"I may be obtained in accordance wth

the follow ng Séhenme 7.:20 N o N
e 3 _w
(il N CH o
—_— p! N\[rN N
OR2 R3 ORZ R3 ORZ R3
(R R,n

(XVI) (Rgin [SD) 1%)
20
Step (i) typically comprises a Wittig-type reaction which typically comprises reacting a
compound of formula (XIVa) with a phosphorus ylide generated from a suitable
alkyltriphenylphosphonium salt such as Methoxymethyltriphenylphosphonium chloride and
a suitable base such as Butyllithium or Potassium ferf-butoxide in a suitable solvent such
25 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

30 Tetrahydrofuran to get the free aldehyde, that may spontaneously cyclize to the
intermediate hemiaminal.
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Scheme 7 r 2R5 (R4)n Step (i) typically conprises a Wttig
reaction ‘96 zhﬁglggﬁs(XI X) with triphenyl nethyl 25phosph09b1|| 9609/?%15%&)

I n the presence a suitable base e.g sodium hydride or "potass
tert-butoxide in a suitable solvents, such as tetrahydrofuran, in a
tenperature range from-15C to 25C. Step (H) typically conprises

reactin (XX | | I Lae: Qi = t ;
GEr Vol B 20 Byl Kbtk S LR RO SR EFes ring
i e. (1,o§nmo§ng% o1 129 gula ( ?)wﬁh a suitable oxidant such as Pyfidinium chigtochromate in a
30t r i metshijkipé esoient 2suchi dadthidiomethatene) di shitai® (tempsiature psyopp e npom
et hyl enagmpétaeit Wae fbheariplé atdanidli gat 8O 48833836; 2006).

1, 2-di chl oroethane at reflux for several hours. -19- WD
20097'133135PCT/ EP2009/.055190 Step (iii) typical I,?/ .,corr?r.i,ses. o
cycl i satitem (¥} RisatacPyrrisas sactier 2 vampoead ehdarmylapH) yeh et syitgble base
i odi ne ismchliapdJitai_urrapiBmimethsleIIW)anﬁ(te tﬂ:buimleascﬂvmhis_tlch be_,T elghydoafinan at a
t enper atgdftgbl@Mpdtalui® sBELSS ILCOloISWORBS 1% Hddif@CIbLATS BRI BQNANS Hbnt

car bonatgwys Sk S| (%mdmu_negwwm R&!| %@@Rtf 2SRy C BRIt FEnRi at a
with nitrogen N protécted wth a suitable rotecting’ group. .
10 suitable temperature such as -78°C (see for example Bicorganic & Medicinal Chemistry

Letters, 16(13), 3564-3568; 2006) is added

Step (v) typically comprises deprotection of the nitrogen. For example, when P1 represents
Cbz, said deprotection reaction may be typically carried out by catalytic hydrogenation with

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

Compounds of formula (IV), wherein R is hydrogen, Ro, Ra, R4, R5 Rg, Rg, and Rqq are
as defined in formula(l) and Ry is C(O)OR1q1, wherein R{4 is methyl or ethyl, may be

20  prepared in accordance with the following Scheme 6.

Scheme 6
CF
o 3 HO\ Fy CF,
CH, Naw C.N
L . "
CF, ! N._ N N._ N
\g/Rz o steely \érRz o3 CFs ateppiy l]/Rz . CF,
(Rein
XIX {Rn XX RJn
RE RS
LRI CF, o COR,, CF,
CH, B CHy
N
CF, N\H’N oF,
o RZ R3 o RZ R3
{(XXIn (Rén {IV)

Step (i) typically comprises reacting a compound of formula (XIX) with hydroxylamine
25  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 NagHPO,4 and

mCPBA in a suitable solvent such as acetonitrile at a suitable temperature such as reflux
30 temperature.
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Compounds of fornula (XIV) nmay be prepared by reaction of a conpound
of fornul rein RO is CH2ZOH with a suitable oxyg

agent suc ‘ﬁoé@g{l}g?ﬁ%t hyl silyl 10chl oride , ?8]‘;@:'@%0%%1%
terbutyl di net hyl silyl choride or tertbutyldi phenylsilylchloride.
Compounds of fornula (XI) may be prepared by reaction of a conpound

of for

wher ei W t%l&%ﬂ?f L%Jﬂp%sg %{: oﬁ%ﬁn& v& i&té%‘iﬁ{ﬁﬂuonde
net hyl de Uty’@ﬂimpﬁ'“%’&d 81 oadg" rQEtdEE? }‘I %]%tﬁp'“aﬂﬁ””igﬁ'e
is a surSDb!bhbSL@hcaS dimetey! E‘pﬂf@wéetl ng gr oup such as a silyl enol ether
(i.e. tertbutyldimethylsilyl, tertbutyldiphenylsilyl, trinethylsilyl)

or ap alé"té‘ﬁ i) blcgﬁ rse€ re®Idi¥h of RIS 4r N &ﬁ’ﬁﬂ%b%@? mula (XXIN,
oSy AT St T e o

t er t but yP@RteBtmMY S cprriagneyt én Besuitablgesalvambgugh o meiearty it BrespRep Of
group mmarkeyPNwhElL y conprise reacting a conmpound of fornula (XII)
with cesiumfluoride in a sui tabl e soI vent such as acetonitrile or
nol.in th esence of a d such as acetic
erBr aiioube RERRLGR Shpded inydeRd egreagemed ot I b oL S Bbie
Gr eene, Mg@HGve eeerlfe%@@ Blisbpyalymisrgaliidsids jim i piesences oka Sagable Lewis
t et r abutagldasnobrasuBoroh udflucdide idietbyl sthidrate| & asolitablet teswpeltatirs slER aat-78°@oin

t enper aﬁéﬁhe ipRrBGaoRRRURth Wil B3H Be CEhJehidiay c@ﬁve‘?ﬁe@ﬂ%%nﬁ%und (V)

e STl oL o SR

wher ei n
a sdpt asuikable tSPlYS%S%hOQSteCB@"%?%Uﬂ‘e alnp spiielye 1emrege raet 8PS o

wi t h a sodrmabingeEhos {bem fureexaXiy Jéwea dahe dmeetican Clefmical Mglety, 212,9(42)
663- 666;12800-90gos5; Goem. 2006, 71, 9144-9152), wherein R is a suitable
C 1 4 al kyl group such as nethyl and

Compounds of formula (XIll) may be obtained in accordance with the following Scheme 7.

20
Scheme 7
cr;(@
s
E @0 Fa __stepl) E o RZ? RS e I R?(R;(:j\
Raln (XIX) o XN R (XXIV)

re RS
" MeD,C !
tepii
_Steetl N oM,
N
R2 R3

i (X11)

Step (i) typically comprises a Wittig reaction of ketone (XIX) with triphenylmethyl
25  phosphonium bromide in the presence of a suitable base e.g sodium hydride or potassium

tert-butoxide in a suitable solvents, such as tetrahydrofuran, in 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-
30 trimethylphenyl)-2-imidazolidinylidene)dichloro{o-isopropoxyphenylmethylene)ruthenium,

in typically dichloromethane or 1,2-dichloroethane at reflux for several hours.
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R1-1 is methyl or ethyl, in the presence of a base to generate
phosphon 5For exanple, when R represents, 1
r epr esent é&ﬂé$ﬁ§ or et hyl substituent and P2 represeﬁ?nﬁ?ﬁﬁ%%&ﬂﬁp
tertbutyl dinmethylsilyl ether or ethyl ether, said

Honer - VﬂdsmorthEnnDns reacti on may typically conprise reacting a

compound, E@t ?ﬁn sé@' E}{?cli@aﬁdH to?‘qjlcﬁn%gie ﬁh@o@ﬁvat:ves (XXIV) with
1, 8- Di A
aceton?ff?cw %rdo s T BAn SRrofiy SQVRIS SHCIL 8% (SCRIATHTIBS St FOORT BTHPErAYE: 209

at a suuﬁ%]blr:@emce@f@@a%@ egeselirh bigaripoatef @icateedteby t he addition of
the conpound (XXIV) (see J. Og. Chem 2006, 71, 9144-9152). Further
sui t abl

aol g Q%&ﬁlow CB piﬂﬁf(fj ﬁVfHag%eS.{?ﬁ ﬁéFLQd’ gﬂﬂ\g‘?h %%ﬁ% Brotded Wﬁﬁa

potassi tr ) am m bis(trinethylsilyl)amn de,
pot assi ﬁHﬂE&é@r& 953?8‘5{] F|)I t hi um di i sopropyl anide in a suitable

sol vent such as THF at a tenperature ranging from-78C to room

t enper atQoepolade ol forelutaa@dy onay et prepdi@d lhy 22ctidv68f & @6mpbundKbf fdimula (1)
Czako " @hepdie Re iQEHICRAtWitNS ofitabmedydedaptotantise iageat gach as trimethylsilyl

synt hesi nd, of  for be prepared by
oxXi éati &E'O%F%a@étdﬂﬁg %’PVE%I%BWP@ fotwm% WO [%ner ein R2, R3,
R4, R7 and R8 are as defined in formula(l) and Pl is a 205wtab|e

ni t r ogercopipiuAgs ecfolr@d pXI) iy (G¥RYEPrBd b redatieh otpeampaes df feauraexl),
with ozone in & sgitable solvent such as dichloronethane at a

sui tabl e tenperp geR%uch as -78C, followed by reduction of the
intermedi at e, dnide to 25the al dehyde (X)(1V) with a suitable
reduci ng agenf, uch as dinet hyl sulfide at suitable tenperature
rangi ng fromy- t o0 enperature. Further reducing agents nay be
used such as tr4 hine in a suitable solvent such as

di chl or onet hane jER; pper at ur e ranging from-78C to room

t enper at ur e. ernatively, said oxidative cleavage nay conprise
reacti ng co (XXVI) with osmumtetroxide in a suitable sol vent
such as &l4- oxane at roomtenperature, followed by treatnment wt

ith
sodi um p‘é'ﬁﬁ‘-r@tﬂ'aﬁéz R3, R4, Rrped BBr%%aﬁéeWTedf'BFQquﬁi(k))&m i maipyber ethyl, P1is
prepared Oy gi?ot@f: aﬂ; %\’i‘@q:’?fs d QliletemdPEENY)protedAg gr gthoup such
¥

sock o5 Sest ek Mgt OGS SRS o an

ni t rogefopt SRS ThE
or ganonély| FnQ qﬂéﬁgﬂéﬁtetﬂ?é'r Mgty which qomprisas Aeproelign PBeWt%heﬁ pgotecting
m Xt ur e gedurt PO with aslutatsio regert o foX\MhagorapslindXXN] b) ,

5(R, I
S((a v )gge é%@ateg] W%’)ep?@ééﬁt%%#ﬂ&ﬁ |9.mé#3)a§|gﬁéﬁ&'eiﬁ>érewe FERYOVRE of the

ror?ﬁ?tS pgpqwu%maé! %I:y?q%tgg)[n?%ﬁeactmg a ompou\rq " o?l%1 (‘%ﬁ?wﬁhsc%glum

fluoride in a suitable solvent such as acetonitrile or methanol in the presence of a mild acid
such as acetic acid at room temperature. Further suitable fluoride reagents may be used
(see Greene, Wutz "Protective groups in organic synthesis”) such as tetrabutylammonium
fluoride in a suitable solvent such as THF at room temperature.

25
The compound of formula (XIl) may be prepared by Horner-Wadsworth-Emmons
olefination of compound of formula (XXIV), wherein Ro, R3, R4, R7 and Rg are as defined
in formula(l) and P1 is a suitable nitrogen protected group,
R8 f’
R7 CF,
P/N T P~
NN JR11
b CF, j)J\o
0 R2 R3 //p.—o\ .
0 \/O R
30 Rqln (XXIV) R (XXV)
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For exanple, when Pl represents a (Ror S) tertbutylsulfinyl group,

said all tiLon ction 10 may typically conprise reagtli s
corrpoundw(@ 2#@(%% (XXV) with a suitable allylic organg%@g?q%?@”mo
reagent such as allyl zinc brom de, generated in situ from

allyl brom de and zinc, in a suitable solvent such as THF at a

tenperature ranging from-78C to roomterrperature Exanpl es of
suitable allylic orqpéorretalllc reagents include but are not |im
P

ed
to allyWitka rﬁé@ﬁ@ﬁ] Benade (RKVY (a0 sleiesron, Aeity £98 e afe fi0s;666; m Org.
al |yl si |%(wé@ 2098571, 14 %%n\eh%@m Rds prsiatin g 1-nelkykeievr sichasmetbyl and
pronot edRfayis resthys onethglis in the pegseate vied hasedo gengraten ghodphboatmehebapiXKY) |

wher gi n Ftoh%x%ﬁree%bﬁga Qé;%gedt@ adREROL F@,q%ﬁ sbts Y He@YLOr e{ﬁwsmtnuem

reacfed wi.th_.a suitable al é i.c orgahonetallic derivative rea%l .
such as aad B2 Ir?Preﬁ‘%ﬂt%r@ Feétée Hiﬂrﬁetb%'é@'(gqﬁhor(ﬁhﬂlﬁiher 2egsHor®s: agigygyth—
Pr ot ect iEmmofis tdeztid® mdyr tyglealiw\cdrhpr&esmet:my & compbeed oh throuEUXPE) wille fa

23 tgLL jﬁl )ﬁégérgﬂﬁ?yés (g%ézﬁ (:Igga Oﬂl T%nnggﬁ%bmwnt s-U&ﬁ as
l'a aesionyle e’ Riecengs spce, a3t 53 p%@#b@?f% 36t o dqstiiable

formul a®f
sui tlebl dempgratire @Uhh as 0("12) fcu!@wet?bb@hmaﬁdmonproebﬁimne@nmunda(ﬁw‘é) (see J. Org.
(S) - (-) -Chd¥t 006, 271, P iagessy | Fimrasm sletable Basegi mabl i by &dtich SakE Rodism

THF t f T | d 6

2565 o5CH i SRERSED '&WZ&. Yé%?%é?%' c lgﬁﬁréﬁz'%% mides®) o lthium
i mi t ed Dtrimaty! %W%Pngulpﬂaﬁa'%é@ -RYeH G "Pb'f“ é*ié%ﬁ?ﬁ%f 'E‘%l m 2 Suitable
sul fi narsiobvent austoas al H5 eé rez yéraparaigre ganginn&omAF8ECniat fopel ygmperature (see
conpeundredbné@piulet. 19849V, BB3-6B6; DF ICRA! BﬂC@éK‘{'p‘rSiﬂa’f%lé BppieBfiis & named

wherein . 2f.ined in fornula(l) and P1 is a suitable
nitr Ogerqg%ﬁtgﬁgg{% %?8@%?‘9%5-50 heme 8  (R4)8(R4)8(R4)n(R4) 8

(XXVIT) (M 111) ( XX X) ( XXVI)
The compound of formula (XXIV) may be prepared by oxidative cleavage of a compound of
formula (XXVI), wherein Ro, R3, R4, R7 and Rg are as defined in formula(l) and P1 is a

20  suitable nitrogen protected group,

R7 = CF,
N
P1/ ?Ha
N._ N
GF,
O R2 R3

(Xxv1y ®n

which comprises treatment with ozone in a suitable solvent such as dichloromethane at a

suitable temperature such as -78°C, followed by reduction of the intermediate ozonide to
25  the aldehyde (XXIV) with a suitable reducing agent such as dimethyl sulfide at suitable

temperature ranging from -78°C to room temperature. Further reducing agents may be

used such as triphenyiphosphine in a suitable solvent such as dichloromethane at a

temperature ranging from -78°C to room temperature.

30  Alternatively, said oxidative cleavage may comprise reacting compound (XXVI) with
osmium tefroxide 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

35 (XXV),
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Step (i) typically conprises in situ formation of an im ne

i nt er medi romed by treating a conpound of fornula ( s

protecte éﬁ?@ﬁgﬂgﬁl tabl e nitrogen protecting group sucﬁ%%éb%oggmwwo

tert butyl oxycarbonyl (Boc), with ammonia in a suitable solvent such

as MeOH, followed by the addition of a suitable allylic

organonetal lic reagent suchcras for exanple 4,4,5,5-

tetramet hyl-2-( open; 1- y4) - 1, 3, 2- di oxaborol ane to obtai n conpounds
E ' e hydrogen. Step (H) typically conprises

~focgula (XXVII1) with a suitable 20
nitrogen protecti o ep RBLl. For exanple, when Pl represents

benzyl oxycar bonyl z), said protection reaction may typically

conpri se react 'Rn npound of fornula XXVII1 with D benzyl

di car bon@®®)i n"4 suitabl e sol vent such as DCM at a suitabl e

t enper atvieeeis WthisassiiBle AibSiaPploticting wupamhjchceaomprisee addidac bf ag allylic

conpoun ; L. b St A 1S UGhLias i
{[3 5- bi:sr g“roﬁﬁ% geéﬁgt f%eﬁrgﬁ";ﬁ liﬁgwﬁyﬁ?iﬁgt m@mtﬁe‘c’)‘g?'ﬁ{ 21 e5 o5 o
bis(trif} EFFS%?FH?/WS;I% ?‘lﬁ)la ?’%Y thyl amine in the presence of

tri phosgene wnd of a guitable base such
sui tabl e ¥p¥vent suchfas ethyl acetate

as refl| " Ughper &tur For exanpl e, wwen
is 30 a singkeN f- and the am ne i A
bi s(trifl uordneghy! YRhenyi | et hyl ynet hyl ani e, 4t
formation o m xture of di astereoisoner ose separation into the

single di r":, eoi soner may be carried o% conventional means such

as chromat bgraphy or cryst@M®ati on. (XXVIb)

2009/ 13 &L RERLEPZ0 06 REIRerhenay by |ssbhated ede thorindlesdisstbedisomer by

Step (i )coRVfliBRAMEaNISUENEE cRonitRpa fHyaR ichRaiisatiwhiose separation into
t he single diastereoi soner may be carried out by conventional neans

such as chromat ography or crystallisation, see Schenme 9 5 Schene 9 |

The prep&¥ &%?raﬁ'eowh%ﬁﬁdaw&gemwﬁ ArD taddylsyEny! proupcaeid ghyiation: easiion
W) 02828 6imayp tnplidai exbrmgmis@ SreAgtingl a 2a02pouh0 TéfefopmelaaCat\)owitiofa eoitglde radgic
(S XXV%()QJr@arQ;ﬂ%@élitd)l%@gbrﬁt_ Joeht af@tdubliéwé br@ﬁidﬁﬁ%ﬂ@rﬂéWﬁjs&umm %IWQImmg ahd

ep . r C s r E1ho

publ i catél)ngh-r@\% %&@@%ﬁ%@npﬁﬁp%ﬁ ,Elgacn{ %& %rg?uﬁ%lé%‘ Wi?n@ €"o"rwom
speci f i ceBRERUSNEraBPles Aotiighlgakfic g(léﬂ%}%"l‘et%/%? eAEnts N ude bif freegot
t hi s mayimitedoka agllybomagnesiantdagenty, rallgblbharemndeyivativec oepgeiandiylglanes,

enansi orgylsniang derivatfesandan® aadtorDinal 06 Pabracted by UsRGeisnvVent i onal
met hods. Thus, for exanple, specific enantioners of the conpounds

i xt ur 6 8P ke GG S FHILE PRSP HBMIR PETCSO0 BLe hPBRedapd P!
is hydrogen, may be reacted with a suitable allylic organometallic derivative reagent such
as an allyl boron reagents (see Chem. Commun., 2005, 5551-5553). Protection of the

20  nitrogen with a suitable protecting group P1 such as tertbutyloxycarbonyl (Boc) or (Cbz)
gives a compound (XXVI).

sytriethylamne in a

a suitablp’tenperature such
formul a (XXl X)
mateguch as {143, 5-
s €action conprises

The compound of formula (XXV) may be prepared by reacting a compound of formula
(XIX),

CF,
o)
fHs
N. N
T CF,
O R2 R3
(R,)n

25 (XIX)
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Al ternatively, enantioners of a conpound of general forrmula (1) may
be synth m the appropriate optically active in &

usi ng anfﬁ@?&mgg dner al processes descri bed herein. E@\ﬁ@%‘g@?}o §90
desired to isolate a conpound of fornmula (1) as a salt, for exanple a
pharmaceutically acceptable salt, this may be achi eved by reacting

t he conp ) A 3
e ComPagH HAP b By L1 UL Sbrd BB A ﬁ&@?”ﬂeth&z
as an al%%?ﬂﬂes%'éni}]“'d@t'ﬂaﬁwépftwe ﬁ@'t"ﬁ%n%ﬂ‘ﬂ“, agy] s inefhe( @egencst fiy [litanium(lV)
30acet atathoxide @ae Syhlett, (16), 568266 81\A008}. frxamplestof Suitdbjedamings aTjude but are
Phar mac gy iiedbd Yo, ashesthaPh@fisahitiss BBh 84 $& é?@nfﬁi@ﬁﬂél?ldsmﬁr%ml@é rﬁiﬁmonla
sal t§ i n(r:ll gll ng of hgr phar maceutical ly acceptable salts, of

un&)g &Y oy e ?I usi ng conventional nethods. 35 WO
2009/ 133135PCT/ EP2009/ 055190 The conmpounds of formula (1) may readily
be i sol atleehdtinelass avimplotiad oiifdrimup XX} nrayl e plepardayacoydit@ld Ssidmers |
from or wheagiorRet bnd Ry aenasdpfireer indbensalivent Pids gi sdtableenitrogen protected
correspondl ng sol vates. 5Conpounds of formula (1) and their
phar mac&if{®al |y acceptable salts have affinity for and are specific
ant dfoni sts of tachykinins, including substance P and ot her
neur oki rgghemelachykinins are a famly of peptides that share a common
carboxyl -term nal sequegpcg (Phe-X-Q y- heu- Met - NH2)R8 hey are actively

I n mamaby Ilfeformsm
Neur oki ni n A (NKA)_and
neurotranshytters and neu
contribute t he pat hoph
Three typ f tachyki ni ) ed, nanely
NK1( SP- preferring), NK&RMS5(NKA- pref ekdiri ng) and NKZW NKB- pr ef erri ng)
whi ch are wixdel y di stri butedmt hr oughout ¢the central nerv8lS (CNS) and

gre; I ggte;@b p G fypRYfy §6(r§|5r@d@s iPaitd Frihasd ¥ arpwmﬂmmmeefaté @25@\5 nﬁé&mg a
ool Honhd cBlorhile Bl ZREBNEY vih SRR B o80n piled il BRI O &
t he 1éontteihutﬂpxst0ﬁ@0ﬁvlé§@ﬁ)t Wik &AETOBH, In etfitalle gelvertswuieh B5 MpQHhdollowed by
i ndi cat iteaddsied diexr euitebée ellgicaggadonestaliic rédgznDi agphoas ifer exashple  4,4,5,5-

Stati stig@hmMapuals p%ﬁ{&?ﬁ ?Qsd?é)@%l%{anét{?o Eotalr @&np&ﬁnd@u({%)é\ﬁlne@h@ﬁém
t he Amrﬂfgﬁq R%)é sociation (DSMIV) and/or th
a

| nt ernation SSl f| catl on of Diseases, 10th Edition )é/dCD 10). The

vari ous Sem{ij)furically qorwriges sraation ok Bt GostRaune of &rmuler EVBY el petable
as pert rﬁtfogehmrpfeeﬁ:r@grdjp\mannexarNuebemaw PR répresdetd Bemdyloxycdrbenyl (Cbz),
listed di 19@' tib fn?efyts/ %llgeco?rllcpﬁéé'r&%?fg'&% %99(?0 an'{?§1¥*>k>‘d/m with

?gg?gg]? ?PZH dlgeri)ag%te i atngab] solvent suc a suRaB’j}e temperature such as

{ ni nsmar g ar}ga SP),
h Whith act lasy

il i an t ach k%l may~s
mber of hunms, di Sedles

25  Step (iii) typically comprises reacting a compound of formula (XXIX) with a suitable amine
such as {[3,5-bis(trifluoromethyl)phenyllmethylimethylamine  or {(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethyl}methylamine in the presence of triphosgene and of a
suitable base such as triethylamine in a suitable solvent such as ethyl acetate at a suitable
temperature such as reflux temperature. For example, when compound of formula (XXIX) is

30 a single enantiomer and the amine is a racemate such as {1-[3,5-
bis(trifluoromethyl)phenyl]ethyl}methylamine, this reaction comprises formation of a mixture
of diasterecisomers whose separation into the single diasterecisomer may be carried out
by conventional means such as chromatography or crystallisation.
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treatment of the follow ng disorders: Depression and nood di sorders

i ncludin Lar ressi ve Epi sode, Manic Episode, M xe d
Hypo nan%gyg%)q%é%glgg Depressive Disorders including Mj O?C@B?@glg?s@@
Di sorder, Dysthym c Disorder (300.4), Depressive Disorder

O herwi se Specified (311); 35 Bipolar Disorders including B| poI ar |

D sor dermy Bhplal ki) ﬁ@&%@gg e E%Fd b & iR Bt ;;ZE @‘%p‘e@ ose

and Bi pé?a?"atﬁ)%tﬂt‘gg}e éiaﬁ@r%i' s EATIES 98! BOFONVER V&8s UC
Di sor deres chrarhaidgraghwbioetysdiisatider sebuechemed Gener al Medi cal Conditi on
(293.83) which includes the subtypes Wth Depressive Features, Wth
Maj ot De\%yh%?éoge | i ke Epi sode, Wth Manic 40 Features and Wth M xed
Feat.Ure St ance- 1 nduced Mbod Di sorder (including the subtypes
Wth Depressive Featur@ AYWth I\/anlc\‘?\k%atures and Wth M xed
Features) and Mod Di soer Not Clher\, e Specified (296.90). WO
2009/ 133135PCT/ EP2009/ 05%19p Anxi ety di sqrders including Panic

Attack; Panygt~Di sorder ins %dj ng Pani c i"sor der Wi t hout Agor aphobi a
(300.01) a Panic Disorder wth Agor aphobi a (300.21); Agoraphobi a;
Agor aphobi /thout Hi st of Panic rder (300.22), Specific
Phobi a (3 9, fornerly SFmpl e Phobg, I ncl udi ng the subtypes Ani nal

Type, Natur II)Envi ronment Iype, Bl ood-,ql Njection-Injury Type,

Situational Type and O her Type), Soci aI Phob| a (Social Anxiety

Di sorder, 300.23), Obsessive-Conpul sive D sorder_(300. 3),

Post t r aliét PiePsiaties sof crasepquas (( Bre) deseibed intREE PUbliGRipRe W 00232867

(308. 3) ,pubished ani 25etbri@f2zt y Di sor der (300.02), Anxiety Disorder Due

to g0Cenepe reﬁé?gil&%f c@?rﬂﬁiuhh@ XAY BredascristdSh @@Q’Epdﬂﬂé'ét%ﬂ%@%@ﬁﬁmw
J

Di sor der sorder (309.21) ust nent Di sorders
wth Anf“g Sy ? %8%2?65 d Anxi ety Di sorder Not O herw s %5

(300. 00)ThesiBRAraliRe0 EMRALRSEY Ieas dereibgdiih g CIupillisaiton e20080901‘17
Di sor dermsibiahed cas31Slubs2@8ce Dependence, Substance Cravi ng and

Subst ance Abuse; Substance-I|nduced D sorders such as Substance

| nt
SB bgﬁgc%hﬁpgugggﬁég%ﬁmw& BQE?A@ROU%B]S % rﬁ%@ﬂl& gﬁls[ﬁhwéd"m:? e é_lbe
Amest i @ ﬁ'%f%?r Béﬁxa@ﬂﬁg’ é‘?ﬁ?ﬁ" 'PH&U@&&"P%%PE‘ ia |%§:r5:erp1xture ora comp
Subst an@éfarmelacBdisingonperdiondemethsgdst ance- | nduced Anxi et y Di sorder,

Subst anqmuls,nt@uewn@exs;ﬁCIfmfanrmﬁé@mf ti&lb@hmes lon eirmarh B reep be obtained

Di sor der, ar
(Flg q@ S A R e e S0 oo o &g ), yeing o
(30 90) E@ﬁ%‘? UAbuse (305.00), Al cohol 20 Intoxication (303 00)

Al cohol Wt hdrawal (291.81), Alcohol Intoxication Delirium Al cohol

W t hdr avktierriadivély, emantidineshafl a2 bordpaed degepies forqubBefiemby dg synthesised from
Al cohol - IH[% HeQhtle fi
Psychot |“(ll:éﬂg orgnég?%ﬁgdéaqclg%g?\fmﬂ%ﬁ@ggagsb?gh%%?grﬁr Al I:dcl)ﬁ%&%hbo?udcegc loed
Anxi ety lﬁr rder Al cohol - I nduced Sexual Dysf unctl on, Al cohol -1 nduced
S| e@é Di sorder and Al cohol - Rel at ed Di sorder Not Ctherwise Speci fi ed
(291. 9) ;wRén AnEheesindéo (isolatanphedsrapaund- b kerinuRel(lat 20 aDsalbr The rexagyih a
as AnphghamhaubegnseRprbe394t, 48ls mAIPhetanendl Ahueactnd0he’Bdmpound of

Amphet arg,Rgig N Rhe ekl he e B9 #2le wﬁ%ﬁ%@@fﬁpnﬁe‘%ﬁ}@ g‘y\%%m(%)?etza(% and in

Anphet am ne ox] cat'l on

Di sor derd SWiaHfe£aiPMeSYHIBR &0 Al6eleP! P G e | BrpprRipan @ feleic &o- ety
Anxi3ét y doetata)dern emqniﬁ@gamehhemth@lméetr@emmra@ysf unction,
Anphet am ne- I nduced Sl eep 30 Di sorder and Anphetam ne Rel at ed

Di sor derp a&!dﬁ‘é éc%e SFe' éell 35 ;?glg B rB&lfr% Q%n%cﬁfa{r%%tﬁer
such as h C?a X

Di sor derP, a@?‘?eé'i“ |?ﬁ‘f8€‘é’ eSF% F&E}POH'?‘FES gfgfqr E‘PEFe &FiRg ggpnventional
Di sorderthbOdSCI herw se Specified (292 9); Cannabi s-Rel ated Di sorders

35
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- Anxi.ol ytic uced

20 Anxiolytic-Rel ated D sorders such as Sedative, Hypnotic, or

Anxi ol yti ndence (304.10), Sedative, Hypnotic, or

Abuse (3@%‘?%@%3% dative, Hypnotic, or Anxiolytic Int ox}’g“é/F?%@/Qy“%l”“
(292.89), Sedative, Hypnotic, or Anxiolytic Wthdrawal (292.0),
Sedati ve, Hypnotic, or Anxiolytic Intoxication Delirium Sedative,

Hypnot i ﬁhg%ﬁwﬁgpé% %ftfbr%.eu\{! L?Q ?Y‘%d&ﬁ?!& |§’o'lalfgazl,§%ygélét Sl wnh@’dﬂféﬂ hlecuf@E

Anxi ol y

Anxi ol ytoyErysiisatian ffﬂ@ %ﬁH%%QFP'@'Wf%r%P@FOPF'S@o%PJ‘ie\?EtO Q‘W‘bﬁ&ﬂf gsponging
Anxi ol ytsblyhteduced Psychotic Di sorder, Sedative-, Hypnotic-, or

Anxi ol yti c-1 nduced Mood Di sorder, Sedatl ve- Hypnot| C- or

Anxi gl ytdo‘f‘n#o%ﬂ”&%gfdéﬂﬁfae( ya[gy'ﬂ thar gﬁérnﬁ%g@ﬁdgﬁfacc a%%&én% hav8'affinity for and

Anxi ol yt¥eSRERsaRgENisE, opiashykinips. didngsshbe V’é‘cep *?rd‘eUf%fm”S
Anxi ol ytic-Rel ated Di sorder Not O herw se Specifi ed 30 (292.9);

Pol ysubstaargén u@'a?é adrakil fo%pt[éé@ﬂwaa%hﬁ’@ ¥ SERFhE eerbbRPEAARME Ssequence

(304. 80) ' Qﬁr%tq{lH "rﬁg}'@ %{%y}ﬁ\? 'n%@%%&%ﬁﬁf Both Y6Wer®shd
a ggﬁde@évwef%ﬁd Iy PRl i e dpueh. et Haéu*@ﬁ areiHipiRece FuisP)
as Pri miYepr@dénin ndohiA) @Bd7Nampkinipr iBre(NiKBHywhick oaali &s (rmwotzamy»mltters and

Br eat hi m@um@iueﬁor& Wnrﬁblﬁa(hr tehgkifii® ndP )contbleat &e Bayophysiiesp of a
Di sorder, ﬁ%@?o yssomia Not O hervvl se SpeC| fied (307.47);

pri mary S rs such s Par asomi uc N

B sor der % Pa%s fotaér B rEPvabrspees PaeR [ aird B meuNE NS E s rging). NK2
Di sééder(NK&mref%wgérmd%K&dwﬁﬁr@reiﬁmnwwmmee ﬂﬁtr@@te(dstwowhpuf the
Sl eep Dicgntraleiesvoe l(@NSiatdpdiphiete heMMeos aystéld. Di sorder such as

I nsommi a Rel ated to Another Mental Disorder (307.42) and Hypersomi a

Ganer o1 FREMOE ChmerPrer Pe3ster ey c?n&éspoﬁﬁe‘éwgﬂ e e 10 e

associated with such d| seases as neurol ogi cal

20090 13T UhdERTIODE/ O6BAIAD dres arsdfail d9n theuﬂremmbhn of mandifiomse stddiged by
| eg syndg iningeart and | ung di seases; and Substance-I|nduced Sl eep

Di sorder 1ncluding the subtypes Insomia Type, Hypersomia Type,
Parasommi a Type and M xed Type; sl eep apnea and éet | ag syndrone.

5Eat i ng Vit *I?é?%’t%@hthﬁ@%?& @X?f&'oﬂew&%@s(%‘?” N9 Fh?dﬂ%ﬁ“ S {Ufed herein
subt ypesrd&rektssified iimghel Dipggnastit Bnoh gatistical Mdaiat of idental pmsorBatsL ditha Edition,

Ner \g@sa phéﬁls%eélﬁ itRe | MALMGnt Bsy &%ﬁ@ﬁd’@%%o?é'ﬁcﬂm‘ msmmf é\@%rNﬂ@pME&h&%Rgl
A g retsiaiongt Bistresonon Eﬁ*&sn TR0 Py, e Sias s, SRS oS

Di sor dermentinaed, beneln Agtqostsneplaipd @ dert of Aoppeepnt imgidieye Nugbeyssigrijaghets

(299. 80)afteRetietliseddistaseebel (R 9eBid) the Claksifitutiod cBlisinM&gAwt | ve Di sor der
(299. 10) and Pervasive Disorder Not Ot herw se Specified (299. 80,

i | At

e ot SshrinalRas B taiu 20 br phaaceuical rereplable wts LY RRLh Plei e
Defi ci t trestmen péiredoliaxing dipbrdlersder Conbi ned Type (314.01),

Attent i @epRedsichi bind MigRr @lorderd yn&hcﬁ@g dedjoPDegerting e gisoden alldrid tHpisade,

Tyggr ggg"ﬁé“g@? isolid & ng Wﬁfi Jdléyggé\lggélb%/ bFsY;rt&§ﬂElﬂ@irng Major Depressive
/ Hyper a&'?%’%ﬁ%m*%%% IS )V\P%Feg%ﬁé% Pscegr ot DtprwisgySnecilied #1710
Di séﬁderalpcﬂmrsﬂlande,re Beliding o Bipolar sloMiigarders uBiholas |IChhighuder DRewurrget Major
&gg?d}% éb%?%u 15888s GhitH dnge dn%&ﬂEdéédﬁ@%éZ@ﬁ@g)  CyMh@SIe@N tDiscifer
Def i ant y(%‘[ ﬁ)@d %Ggq &?ﬁ?ﬂﬁ; ST u é%%cn @%& 8890(2{%%} Mq%gablsorders
Ot her wi dee! MOPQCP‘S(HHQF Rye top anessl Madieah Coadition (€33 &) sviishs helyges the
(307. 23)subl?pe$(wm iDgprédsher BeataradsndVitrdiNagjort Depesbivyiles HpdgcalepiVdith Manic

Per ggnalpedhyrbd S0 dfith (MRkdd Peatifres)SensRinde NRIuzeN dddy DhP®rdicluding the
subtypes With Depressive Features, With Manic Features and With Mixed Features) and

Mood Disorder Not Otherwise Specified (296.90).
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40(302. 83), Sexual Sadism (302.84), Transvestic Fetishism (302.3),
Voyeuri sm and Paraphilia Not O herw se Specifi .
gender i &@ﬁ??@{}%ﬁ%’%orders such as Gender WO BluAsB3ttoBds100
2009/ 133135PCT/ EP2009/ 055190 I dentity Disorder in Children (302.6)
and Gender ldentity Di sorder in Adol escents or Adults (302.85); and

Sexual g&%ﬂﬂ)ﬁﬁ%om S chrﬁﬁirnﬁ” ﬁa%lcsﬁﬁ%g 'P%ﬂ*cl(lﬁq’ggw’d% Incﬁamg%% P%%r&e?%wthout

I nventi o

part i cul%ﬁora@opﬁe@%%ben%speanﬂ Risordge w'ﬂﬁeéﬂﬁaﬁlw@ﬁ {39012 hmAgPERhekia;
ast hnma, Agofdphebzayitiedut dhistoryhof Graot Dissrdan (800 P2\ rEyieeifid Phiobiar(B00.89, formerly

tsnght ;gaéérﬂﬁﬁt Pﬁ’cﬁmé Fnbl@H’ﬂBttﬁé %u&yﬁ@é‘%&f T}d?ee m&hr Ehﬂﬁo‘?x%f‘aﬁy &, BRbd-

ul.cer Ive C
 suchass oo Sspscubanle I S e
i nfl amwréfilsﬂrgerd69@3%@hﬁﬁsme@mpnlsyac@isqgeh@OB %@ﬁdtra;maéﬁa'%tress Disorder
I nf | amg808.§1)liAsems8tesy Disbeleb|(308i8), Canehaliasd @msibt;ﬁ Disordey €8@0:02)y @nxiety

10Dl add%s&?é’r "HL%etd %Qﬁ@de%n% [cﬁp‘bo‘ﬁ}ﬁfﬁoﬁ” §%ﬁ5 Eubél&ﬁc%”ﬁ&&ée%n ety

Conpoun | nvent1.on.

ol | br i Digrdess depRaietian p“é?ﬁ%&'a?rdar (808D ahaibment BOTRS St At
as dﬂt i {309.84) mddﬂxrndeltsela@pcdedh@b@ﬁwwseﬁpeh@eth(%ﬁém such as rhinitis.
15 Conpounds of the invention are also useful in the treatment of

enesis, %u rﬂ%%%?edl ;d%% %’r@%&ﬁ'ﬂn%%ﬂ&s’t%e gggsl%oorjdgr%l gﬁl fagcﬁhﬁstance
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cycl Oph%h%%g?ndugéé rB‘ngMl% DJs8£8é§ {}kgste%% |ﬁﬁh %r aﬁBH&'%orﬁ%i A B8l Fice-

anti bi ot1CS
bl eonycilfduca Nmtv alB@P'l'dPés SU%’S"@”CQC[WWb ﬁﬁéua“ n@ft’ﬁ‘rﬁ‘éﬂqt‘@& aPubgagessinduced

f 1 uor oursiesd Disorderanal Kallusindgen Eegsisteigopersepton Visolkeadtiastbaake); Alcohol-
\afllngcr ' S';Ftoe)r(‘étﬁcri gf;éiiaraar@%hgn 841 aRons| D‘ép%ﬁgaﬁd 30§@Gﬁfph’&hgﬂgt?uééf(%@bbﬁmdwol
el ot 3905 RS BRI S50 . VGRSl s Rome Alpong
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et abol iAmistiorissrdern Aldayol-iIntiesdd Bsychetig Disgeddr) AlcbSol-lnducee| Mage Disorder,
\O/'g;'t i”gullmé‘&hgf Ir@hc&f A\ﬁkkﬁ) D%%F()terroh%ﬁatlilw%g%g!ﬁéﬁg D?qun&f ??«Zd%?\)ﬂbélnduc
Neni er e ROEEET D 3ud o Alolpr Sgaten REERT Rt , Gendss ; Rgpcmed 2oty
obsﬂﬁuctﬂrmhetaremaceér gmm@iamle%ikﬁ%emd | %@%@fdeﬁ sedefl as30Amphetamine
nyocar diGdpehdéraiecB09.A0N A et droine tAbBise IB3EP. 7)) RinphalaeasBtbxication (292.89),

'S[“Cﬁrng;%gﬁﬂ% RS Wi ra%w%zigg Ao AL A BB Sl i Aﬁabhétgm%
gastro- efgsél Ot'F g?ﬁierd §E‘”{"ﬁ%|ﬂ%§)uc %OQQ'WQ’E‘ Horbgippingslgduced

synpt onetnxehGERDrder, Avophaiamineved GERIzexasl Bysfurditigestmpretamine-induced Sleep
ovengi ndys@eac en@Aniethriihe Meldikd Csdrderstiomaaterwise Wpesiiedaed2.9); Caffeine

Waterbrgfel‘ té&’gl?[?g}a%?é Slh Ekeaééf%'g]tcer&@ﬁ%'n Lgé‘tﬂ% é@d'éafféﬁ-féeﬁﬁﬁ%‘&r Anxiety

noct urn ear neal

funct i ortiPOregrs Geaheing-Indysed orlRerR Déirorqeﬁeandn%fifﬁm%ﬁe B@oaqeéé\'q&@hwse
I n the tSpeatfiee{2929); Jesnebis+Retsed Midorders audieras Garvtab@sDepearideatd ¢304.30),

teag\g/e! szmi'fn@ﬂ‘% AR (505,285 @ahmlntéﬂia{ngx (SO BERS EahFTRP Nt AL a8H8 DeBfum,
e me'SI}a?w‘ﬁE{ﬁ?%%ZD S0, Qan 80 S AREN A pishief ang ggmnabis-
st omach,Ralpieé idjserdar NebGiterwisei Sheciiirh f393:8)h CosainerRelateg Dissuders such as
hear t bur@cam@CDemenb@@ﬂm N Coasite Menke i (B08I16€)] GreainkblutoRicatyrs (Z92s8%,

agss];rg{q:&dc‘él?@ \;\éﬁilt}ﬁﬁr% §'992(@% (g% ‘iingc%caltzbnjfebi%: @g?ﬁgﬂg%n dJcedePS chotic
and uns %qrgﬁ-;r W' e B‘%Li‘%j RPom'sen ‘Hn ﬁ'&h R 6?‘%%? §’8§'He"

40 Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9); Hallucinogen-Related Disorders such as
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
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or supprqgééﬁd;géylrc,?b?zsﬂllstsemc | upus eryt hemat osus andgéflﬁg#’%? £100

di seases and cough. Wthin the cont
present invention, the term "pain" includes: chronic inflamrmatory
pain (e.g. pain associated with rheumatoid arthritis, osteoarthritis,
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associ atraluginedereladeead avdod | Bisordeal gilallucpapen-bsisoed afiexetyi tisorder and

M gr ai N§4a||p@hdgedsROGIAL EDis¥dbnN RbtSDEHensiag @'fb’é@lﬂé@ ‘{@QZ'Q’) h%@%ﬁhﬂela‘ted
P2l <5 3ae AL B! AELUENERpORAALDCTooHlehs i OTEF AL, cRHSH) 2RnbilR

common CO al n ass

bowel dildierigatiosn @82 ﬁgbénhﬂbamumte@‘ﬁatws%ﬂgma'nhami-b'edwatﬁda&’e@w@a@ Dementia,
and i rriltredre-hwvel Bgyobot@mmBisopdern Irhskotindtest WMdod Digocier,dinhblant-Induced

i schem %nx%ﬂ?blsgﬂférr ‘%H Vﬁa%tmelehé‘@@%%r No@@tmk% SpbEHEE 9@2 Bedicotine-
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Filicet’ Mos BRARAS DPOHEORA el RS USROG SIRic

i nfl a
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i nf @st i EheRtydi@ihk gN@NCPhaReyctdifbelke}ReRENdBigordeds Alsieh , dseNBhencyclidine

[ nSUT 1 S @RENon@AHA 36, IRRHEIBhE MeYis@ Db TBRBI N/ AR RERF Yo02.89),

Co

oat | ent SreneYdiinag wfmﬁaa%reﬁéﬁlgrueachewygw BuCsh; cirvpiotly  Disorder,

debi | i t dhiengyatidinelilndusrd c Vaod c Dirdrdern gPhdneydidinetloddice80 jAnuietye yDiedrder  and

ggts i ené ?D@Héicﬁelamagaéiét@anméwgw GotdDHEARES sp@@ihéuﬂ(mr;]e DABE@tive S MyRAbSC-, or
u u |

an dbgn q An}é EFETe‘PAIEé ?’Rgéfof%f%cfsgcﬁ D& ﬁeﬁ!a‘ﬂ?é HgSPJt% o‘% ﬁﬁ%&l&sé acb%)‘é Bence

sub- f or 180% )E heedfiti¥r dbvPaotife ne cﬁfﬂé‘tﬂ"WEr épﬁsear@()%é?n)t eﬁ%‘!%‘t’%d Fygnefigs t or
of the pmebtit intxérationn(29389Codpdaiines Hypnatiee arndexitlytim Veitherawal (292.0),

gﬁ)r(lt ;;: ;Iﬁdbﬁve“ plr‘nbtld: Nort ARxibIy R i{IBatioh @élﬁi\éﬁl”%é&@tl\‘ig I%%ﬂé Sdroﬂnxmlync
W

A e R DR SeR R R gy ASFOITE A el GoRerl: SHubAL.
40di28 or dbpgotic-ygy Anidytics Pessisiing Appewis) Pisyrden Spdativeny Bwenalier, 1oh &ngiobiie-
provi desnducednpsygheticoDisbedenuBaddtive-, Hyphofidiabneerislyticdmducedddet Bixoeder,

salt th ?{I\féc OrH ﬁStd n o‘i’hﬁx’i)@tﬂﬁtlc |F9M§ed P\'H?etW‘tﬁéUrHé’r” S@{jétﬂlepr PYHARR-, dor

R S AV OO Dshostons Seot e YRTCH e of ATXPTRINdypod Sleep

prophyl &isordert anchSedaiivee !-U/ps@tmeprs‘\nwwcrﬁﬁ)@tﬁd iRisorden Nefcpthpmdss deecified
conpounq29d.9¥. FaRsuBstahde-Relatedd DRioRte adlich G PylysemseicabDepsiabhce (304.80);
t her eof anﬁ%thﬁﬁ@r UhkhBfin} 5664ARAL RQhtedEREGIS Cfch P ARIbbiic BtérEBS, Nitrate

di sorder
nha?ants anc? Nitrous Oxide.

Sleep disorders including primary sleep disorders such as Dyssomnias such as Primary
35 Insomnia (307.42), Primary Hypersomnia (307.44), Breathing-Related Sleep Disorders
(780.59), Circadian Rhythm Sleep Disorder (307.45) and Dyssomnia Not Otherwise
Specified (307.47); primary sleep disorders such as Parasomnias such as Nightmare
Disorder (307.47), Sleep Terror Disorder (307.46), Sleepwalking Disorder (307.46) and
Parasomnia Not Otherwise Specified (307.47); Sleep Disorders Related to Another Mental
40  Disorder such as Insomnia Related to Another Mental Disorder (307.42) and Hypersomnia
Related to Ancther Mental Disorder (307.44); Sleep Disorder Due to a General Medical
Condition, in particular sleep disturbances associated with such diseases as neurological
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The invention further provides a nethod of treatnent or prophylaxis
of condi t} ated by tachykinins, in mammuals inclu

whi ch cob%&gigggghﬁlnlsterlng to the sufferer a therapeg#?@XPﬁgﬁgﬁgo
ef fective amount of a conpound of forrmula (1) or a pharmaceutically
acceptabl e salt thereof. The invention further provides a nmethod of
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t hereof . The invention further provides a nethod of treatnment or
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f or Al a Autismo Bpactpiiar igewiars dxludjingadedipticalilisorder (299Hh.c Mspergarariyserder
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f or nul a FYPPrag 'vealmmrmée&ﬁ%% | ?"%c%%t“%@@f'g‘él/HYPWQP%‘V Pisofdge Not
manuf actQiherwide Spewitbd 1dt); Hyperkisetic Pispiier Pisatptiea tBebbviblreDgbalees such

di sor dergg. c:or\/@ce@ﬁ)s%&é%aﬁ&’g/tﬁé S%Q%é%ﬁmoh%n@émb@r 32686C AdoleBSent-

Sl e 0 U Uy AN B il e e
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com@ﬁl s éxhigoipo dtarpnaity d?lst?rderndﬁm £0) §ﬁhlaotp5m{r ﬁ@&@aaiﬁﬁaﬂlwrder (301.22),
accept alirgissa@dltPdriwia@nyf Dismden(3oham, nweemn@a?bfsy)nampmoaddrqwaw )l Elistrionic
The pr eseilodaiyeilpler 55186, PR s@%ﬁcaPBJ&gﬁé‘iﬁf ﬁF %—mz' Bt
for use %é ove b
conpoun ed?oﬁaﬁﬁymﬂf%?f%r (&¢1-82)1 58 "F%er”r‘?ﬁ% '"%Pé‘la sessive-
t her eof GomupusiyshBensaoaliy Pisardey (%Qﬂc@pﬁrdb?@smw @sord@oﬂpb(atmgma& Speefied
invegpti qeoey be used in conbination with the follow ng agents to
treat or prevent psychotic disorders: i) antipsychotics; H drugs for

extrapyram dal side effects, for exanple anticholi nerql CS mgsgexma Beswe

benzt r offREPBINGR T Bernysntiey Bay deHsehih ipr Bexu3lidyelippiaas TRapdin
ant i hi stRisorders $wwhcbs ddypdapivenByxirahrbasee lalsdrch*op(am Aex gandssemd: vassion
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may be usal BySaRtioR N BmENiSe BpeBREAISHAT! BERDRISSsbéiPEs ExRbionism
prevent (g(?é 4}, Fetishism (302.81), Frotteurism (302.89), Pedophilia (302.2), Sexual Masochism
40  (302.83), Sexual Sadism (302.84), Transvestic Fetishism (302.3), Voyeurism (302.82) and

Paraphilia Not Otherwise Specified (302.9); gender identity disorders such as Gender

-28 -



30Conpounds of the invention may be used in conbination with the

follown 0 treat or prevent bipol ar disease: i %)B <
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of the invention may be used in conbination with the foll ow ng agents
to treat or prevent anxiety disorders: i) anxiolytics; and ii)
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pr en?nStc%H@ér\;,\Pgiﬁ&%i'to ' NS toins [AGsdd M Mk e R oRir8EHY irfection, e.g.
combi nat1 on. . the ow _ng .agents 1o tr a%. Qt grtev_ent autl sm b
ant | poy EROFHIEC Peipaskat qibg baERrR L Vira GepipIesfigal IntSCtiof - Frep{ancy: Vestibdlar
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penol i nepediiiCe uttests gastréitesiimal ebsirationBsedbeed gasrainestioabmotifty,onsceral,

t Rot he, § OlphyRh Rk AGRAHERor Qort TR Afonflis; PRRYARE; MaFdsell) iMtélcMlRNbRsbRE;
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cl oni di gnptenmdticdBRREs sanbrs eroainda GERD, , adkh thdidestiom eseeimasigencdiob faask er
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o 38nalteyolfs SRR Hephalin Bobl fepRha Rt NediBR SbBeldid Eha, jupciona

nmood st &YPPERSErs; and iv) anxiol ytics. 40Conpounds of the invention
may be used in conmbination with the follow ng agents to treat or

prevent aghsoun@x st thdy mibitioni Ay Be RIS RBSRI G5 t8E afRtrVertNbi BhétRiftestinal
for exar}}l)sl,oerders such as irritable bowel syndrome, gastro-oesophageal reflux disease (GERD)
40 such as erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion,
over-indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation,
heartburn, such as episodic heartburn, nocturnal heartburn, and meal-induced heartburn,

dyspepsia and functional dyspepsia (such as ulcer-like dyspepsia ,dysmotility-like
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cl om pr anfectins| sugr asithe, comaperocpldi mesunmadict fevgrt yaimessasihted with functional
tri FBEr Wﬁhiéﬁr‘ﬂ'éﬂf@umm@s aesmitd%éﬁd $Pbbia! AbS chRiiHehcHRSt bsﬁﬁ%&ﬁﬂbﬁiﬁﬁﬂé d8wel
nocl obe enel zi.pe. .a . _.and.o ) i
bupr opi %S&Hr%hspgﬁ rz1aS Q??ﬁ'arqggz\'g%ﬁ nw,,og%@iagrz% Qnéa’aﬂ%ttépraég%ggnééig’ ,hggdaCh?’
Mood st d@Rthade; dysmpdorhed:uaetiaidiai fiiomyalgial My aiopte at¥TRIeK piegiogal pain
aci d/ di sghgrooex (CRBSatypesat epicndl); Inenmdpathis nejn gabdperdsi finclidipgr diabste
and. | or aedsaBiny IR efoRPERChARRs paRs saHf Tordsse oat
but aPonaek P Pl SR ean! MG R, reltBRi RDSPhERE MelPagia;
di hydr odégaming nepesigiahand pPAp deiEworM PRYsIGa B pRcHerUtplane EggRdPXIns or
| of ent arhtonictefienmdionecomiittdnadone, nor phi ne, nal buphi ne, oxycodone,
oxynor phone, pentazocine, propoxyphenem rem fentanil and sufentanil.
Conmpounds of the invention may be used in conbination with Na channel
bl ocker £aPuNdgtof 3BepnYEPeY , Mak fiee §5¢8h inasachetsd ingluslngg gyséemic cachexia,
psy @6t hicactthxéose@msiagr topafatiioMior malighlrcycamt exdhegiz ¢dvendarpiio rdDBonrenal

Wi th Na ihamieloy NAGEST SufitBRof SidRuiRBhAT Riiclehol.Nt ented to incl ude

Sei zure disorders and epil epsy syndrones. The various types of the
Epi | epsy and sei zures nentioned herei nbel ow are contenpl ated as part
of the GasEnindgd@f teemvedion pay beadlsonsatl ©eitreamesnri ofepdtaoisngpffering from

t enpor alanbRiR-GRERBSYNIRARE MhIchCA aCRIRRTY ASHIIBASHERRESHZM the ciinical
gengpal i.zed onset .sei Zures, fthe(f%el zures_of “the lennox Gastaut \ . .
SyndPomiSigY 9 B8yt T SHlsitn, telf s e fgases mdfiamg taRcers

pulmonary disease, tuberculosis, chronic heart failure, and end-stage renal insufficiency .

All of the various forms and sub-forms of the disorders mentioned herein are contemplated
as part of the present invention.

35
Compounds of the invention are particularly useful in the treatment or prevention of
depression, anxiety, sleep disorders or emesis.

Compounds of the invention are particularly useful in the treatment or prevention of sleep
40  disorders.
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(tonic, atonic, nyoclonic, atypical absence and generalized
tonic-clonicﬁ‘P absence sei zure syndronmes and juvenile ocl oni
epilepsy.‘JV Pon of conpounds of the invention mﬁPﬁCyEﬁamgﬂﬁﬂﬂbl
bl ocker may al so be useful in the treatnent and/or prevention of

di sorders treatable and/or preventable with anti-convul sive agents,

such as il i t-traumatic e sessi\ve

conpul <8 Uetan. e BtbBaRs, o ABblEs F oRBHan g oF riimageutcaly
r hyt hm dicsesitelle salt th@é‘iﬁ#ﬁrals&'mﬁ‘le@ﬂyepsy) t| cs (e.g. Gles de la
Tourette's syndrone), ataxias, muscular rigidity (spasticity), and

t enpor orgydi fyd ‘?ﬁveh%rﬂ a]éyﬁcg/flﬁ%' anorﬂrﬁ)u\%t&' RorbidE @ ’Breét ﬁrmﬁ@&tlcally
O S ocoey it Rah 18 o2 R SEE R obll: &isTnR Y Bl sty obhyasds

(295. 30)of ol dwwvg disiogdsdis. Type (295. 10), Catatonic Type (295.20),
Undi fferentiated Type (295 90) and Residual Type 15 (295.60);

Schi

el ual gL he G BeL ﬂﬁf Ognﬁ%ﬁ*%e K AP e i Rabl
Di sor derSa(t Swredfyfor ilg? lﬁ‘dh‘?n e%tﬁ“@”é &%Pﬁ%%s'oér ‘E’&B‘?Rﬁfﬁ %em%%e,r dengyos fAEs S e
Typd0d Jeal ous Type, Persecutory Type, Somatic Type, M xed Type and

Unspeci fiinednvieyaen fupthiee ro%nég AGhétoPos @ééiﬁfen{ 9srofylaxi el RMdisyE Metiiated

Di d P
CO?lglrtleI)H( %gﬁgflﬁ'}nlnsljdllﬁy b@?cflrﬂji P[QE o} %g?@&ﬁf)ﬁée %ﬁ%&ermg to the
Hal | uci $4{'¥6hs? -VI ﬁ fibt ¥'c aDCQmPBHPd A1y theor 2

subt ypespthaPequ?ajly|a@¢@0tﬂl2©8318t_’0)3reﬂﬁd Wth Hallucinations (293.82);
and |Psychotic Disorder Not Otherw se Specified (298.9). Wthin the

cont ext 9f g@%nﬁﬁmh%ﬁ R deWat RethBd %Pﬁ'@é‘cﬁienpbpﬁ%ﬁﬁﬁaxé Qﬁc&n@ft@hs Rﬁ“v@nch

i ncl udes ; anmmat or. cl at

et GrtpoRRs Skt resBpiop i et T il PRODGIREARE: aich Satpyses
arthri t|a§ﬁanﬂeilrw/@iheéuféﬁr@ha ther@)eutlﬁajly@ﬁ‘le@ty@eam@li o FemPeunka’ Tesae (1)
and neclor paharmaqaulcally aaoebtalble salhthiersvtur opat hi ¢ pai n; synpat hetical l'y

mai ppai ned pain; nyositis; pain associated with cancer and

flbrony SSOCi ted W I ne; pai ssoci ated w

cl st or Ui enRn efRe Py BkE & aitshes O SramaSioBat RIS fvdelihows
30 ot hern vingEIm3lnfigeludigs humaen adichheonraes admidisteringuteatthe sifeser a
pai n assierhpétidami teﬁeétuacémoml ofo@nedbmgldumar g fermltc i) asr BOophatinaesutically
dyspepsig et gﬂ Gk flcfgschest pain and irritable bowel syndrome; pain
ass?ﬁlatea ﬁ nyocardlal i schem a; post operative pain; headache;

t oot'Hache; dysnenorrhea; neural gia; fibronyal gia syndrome; conpl ex

r egi onaITfpan\renygrmwfﬂswep(O@mps atrpgieed pf tierfmieny or prephydpda ofi deppesision, anxiety,
syndr ongfeepl crsblr&uis B8 efhesib @i m@nﬁr%lmuruamgtﬁmynan@ h@lﬁreh eémp@é,etslaamlﬂnytenng to

i nduced tﬁ'@”viru%?t 'tﬁe&%b@hcaﬁfﬁécﬁ\zﬁ eéé‘f’?&n?pgfc' cﬁmpBW?l{ [ﬁerpe f%' W or a

mul tiple sclerosis neur opat hy;
neur al g.D&armﬁ*qeg'E%"MQFC%%ﬁ'%ﬁaf Wereoknd pain resul ting from phy5| cal

tradfma, anputation, cancer, toxins or chronic inflamatory
condi t i @ﬁSanoﬂ{éWésbb& e lmnﬁ@xtpr@idershmecmbﬂ@t tSHpMnidhoMNebr@bRNDEbr a

bl ocker
2009/ 13%%@%&??%%% Pyt ﬁ*%?%dg‘in?%ﬁq*a%@ffé’ﬁwa R B i
Maj or cengiitiang anediaiad BY BSNUEHRS. M xed Epi sode and Hypo manl C
Epi sode; DepreSS| ve Disorders i ncI udi ng Maj or Depressive Disorder,

Dystbymig daoger depett3 M hvenfRRPhRSfdesetnbl 6 defa BhpddnidesivicsRula (1) or a

Speci fi ep?.f %ﬁ&%? tatith §QI'E Sof il e%éﬂlﬁa&r@%f%rm%dlarﬁa{t‘#&{ﬁe in the

Bi pol ar urre Sive

mani o ECSUBRR P posiiions yor Wil SRAYSHISTE O A SPREBIOT(S0MENRl and B pol ar

Di sorder Not O herw se SpeC| fi ed (296.80); O her I\/bod Di sorders
i ncl udi ng Jveedr Rispestdene Buentich prdvier fe Mdioeal cémpslindl eNfdrBR- 88br a
whi QIB Q)(fﬁ Prggcseu Qa‘?lysa'ﬂgép}fgﬁé SXK ﬁ%r&ﬁ‘ﬂ{ %%%X&fgcqﬁlelgf%smeﬂénqem&%se in the

treatment of the above disorders.
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20 phenytoi n; carbamazepi ne (Carbatrol, Equetro TM; I|idocaine

ALGRX- 3 nam de (NW 1015 Ral finam de (NW 102
g(ZR) 2- (?\2§)2909ﬁgm no) - 3- m(et hoxy- N% phenyl Imet hyl )pﬁopana %T")Ei)%%%

rufinam de (RUF-331); 3,5-di am no-6-(2,3-dichl orophenyl) -
1,2,4-triazine, or a pharmaceutically acceptable salt or solvate

t her eof ; 'In '%(no)he? a%dﬁﬁbta@ﬂé]%véntldrf ’rol?b\ﬁHe%hﬂhQr smglzonﬁpédnuoépf’&?ﬁqmé' (I) or a

rimdine, arnmaceytic
gésol v atp@@%a(@bqrc ly accepta e salt the¥eo? in '%e manu?acture of a med[cament for use in the

( 2R, 5R) 4za(rert bf defrbssiorn @hintyl §laep Hgbidess/drumeesst) - 1, 7-

di azaspi ro[4 4] nonan- 6- one, or a pharmaceutically acceptable salt or

sol v ( )

eny,, ﬁ )S(%d n tﬁgﬁfgﬁﬁf g)ﬁ'lpﬂjé(?s#;f J?@nggl ro‘T HSLHK formulate%m a standard
a phar ém@C@a g3} 8%'@8%%‘%1 e §‘§lt°%?9%55100§t g2 hig§ eBfepargdd using standard
(5R) - 5- (pfleded@®s. f | uor ophenyl ) net hyl ] oxy} phenyl)-L-prolinam de, or a
phar maceutical |y accept abl e salt or 30solvate thereof. In a furt her
enbodi rei n,above defined ri s

channel BEoRRR JEERIPE s YIS ?@&sma%cr?g?a' cawn”@ ShgtanRes @
( CeBby ¥PMmpopnthdpf afﬁtfﬁ‘lﬂﬁm(') PPh-2 Epaafmaicnqtrva THEEBIRE rﬁa“ thereof and a
oxcar bapppimace(iicdlly aptedtdbie caxieat eTM or Wockhardt Tm), 35 phenytoin,
carbanmazepi ne (Carbatrol, Equetro Tn), |idocaine (ALGRX-3268),

Saf 1 Ral d NW 1 i de,
COoR) TG RS PE T ioN AR O %ﬁn@nyﬁﬂ@m%ﬁ’ SPRRItaR) or 45 in the
ruf| nanitigatnigRbFof3 §1E) abowdza@dmr& 5 ROMPEP2 GO /COBBLOM (of farmulat(Reer a

enbagi mbsmédwtum?mw@mam@ S@ISthbﬁ-:ro@bﬂd abayengteliicaig aceanitis esriar. Na
channel bl ocker selected fromthe group consi sti ng of :

3, 5-di am no- 6- dICh|

R() -2 T io OB EAETIPE I bRy FOBPRA Bifa e olpyine dogntade reat
5( 2R, 5Ryor prauén{ fsyRhdtioldisangereriy hiytipsy ¢hplipeiy jiplae iy Birapyrantidal sidp bfiedis) far
] nonan- &xamgle antlchollnerg|cs (such as benziropine, biperiden, procyclidine and

(ZRQ?R) itj’;r’he(xﬁ%ﬁe{n 1) aH% &8&%' )sHE% Qé’ld}%}l%}%m azdr%tpg%llne}glgs i’éﬁﬁaa%

irof4

(5R) - 5- (3&'1%"'[‘%‘12’1‘1‘)1 Ubﬁﬁ%@ﬁ@s@ﬁﬁtﬁhw PB%'?%%W‘Q)Y)LQC’@P@V‘? FARRNfErpfor example
phar mac etblirestdrysedoloieipdralidushsaltaginer dewipeat, egastigerinenénd dhartamane).
addi ti onal further enbodi ment, the conbi nation as herein above

ge;i gfgrﬁtﬁgy f in§§ o& m%gnrﬁ!%\,hg(% ;l)Jg%(_ r? %o@rbtﬁ tﬁzqnnvglthoantgjepressants to treat or
phaﬁﬁacaﬁ\ie@éﬁwe%ﬁi%ﬁ%ped éap%defﬁ sol vate thereof .
Compound3, 5- di am no- 6- (2, 3-di chl orophenyl)-1, 2, 4-tri azi neandphar naceu

tically Tl ?
B i e ek e

3, 5- di afi" A& B=2PE 2 di chl or ophenyl ) -1, 2, 4-tri azi ne and
pharmaceutically acceptable salts and sol vates thereof may be
pr epar ecdCdmypcunys BEthedaveltiss mdyask ugedERQOAbhatidh aitd tRéSioflowiag aQénts 1@ kst

anot her WB{E&@E” di %\ﬁ ﬁh%d&@%‘ta‘?ﬂus@n% MEIrRbEy ABRKE af it BRRicpRITRAAS €S

a Na Chan
R(-)-2, 4-di am no-5-(2, 3- d_| chI orophenyl ) - 6-fl uoronet hyl pyrimdine or
a phar reGmnduods bf/thadogptian M@y tsedrin sompiaation Wih éuf following agents to treat

Conpoun@Rprevers AmeitpdisoRtehs: ((Zinsiofitied)laad apharigblesSarits. uor onet hyl pyri ni d
i negad pharnmaceutically acceptable salts and solvates thereof are

desciibed in PCT publication
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 i)
bupropion.

40
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
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25 No. WO 97/9317, published 13 March 1997. Conpound

R(-)-2, 4- 5-(2,3- dichlorophenyl)-6-fl uoronethyl

and phar ﬁg@ém9(§ﬁ3Py acceptabl e salts and sol vates therggwEhg@gB it
prepared by any net hod described in WD 97/9317. In an additional
further embodi ment, the conbination as herein above defined conprises

a 30Na c
(5R)-5- (e%@ﬁ@%z AgaEle . A THIP OS5 INEIG S ETpieiram e a0 1 Oviod
phar nac&f¢g %q@a%@é%pfpaﬁ%n@gpﬁ §XOp] vat e thereof

Compound(5R) - 5- (4-{[ (2-f | uor ophenyQOret hyl ] oxy} phenyl) - L- pr ol i nam dean

geggﬂ mdméldr tAE GRRINAGH %aﬁﬁbé%s@ﬂqn S@hititen AT 8RS fRbRing agents to

sty nisls B SithieRel S Mituce apiais Gvingh R AP EHORTRIGL ARt oRiol
L- 35pr dqapn@ﬁeqp@t%rabﬁmgmragé@uéwgnﬁgua@e@whg@s é @%pwsregﬁgogzz%a@@gtsbfor

t her eof gxampleengiirepaceshdiy) \asyditadrp adiifd@saendhed fomeXdGRIOGIR@RR39. | n
an additional further enmbodi ment, the conbination as herei n above
defined co nnel bIocker whi ¢

(SR Boy G RRunas ot e YRR A SRL03er 1 GRURRER th s aliRying agents to treat
40119- dicazaeysnt sleepsfiperdars: 6- benzodiazepipgrafarex@mie: tamazegeme fareetagepam,
salt or e%ﬁizb&hﬁ aiertegdolam; 37 non-Wéhz0RR945iR8 L Raiictiés=R3P 09(aqihl bipidem,

conpoundhe f abibntd mBI p§ NGB %fé%(r%a@eéc};f&@arg Aebiebarbid,
&

- dlazasp Irca

8
nmaceu
and oo FRTIGOHEh coRoRaT ltaegfsz Robabiatr '), niciehiesgenthio v) other sedaive-

WD2007/ Owpeeties f@ompopwhedchi@ R, I5E)ate apd chlp{rsthiazole.
fIuqsophenyChethyI]oxy}phenyl) 7-met hyl - 1, 7-di azaspi ro[ 4. 41nonan- 6- on

S0 PSR B BEEEF o0 5 R A e

t he contﬁ”ﬁ&xi%n')oﬁp% ‘EQ) RN Do r@amﬂﬁer&ypmewamﬁ a”)\la@”@ﬁ%ﬁ%ﬁa“ts '”)
bl ocker ,antipsyehotss ia) I\hnd;?hanuheV) ldreckrstruahi ageniss ferelsampte fpyddotime and
group copsdestdrBgesdf : 10 fosphenytoin (CerebyxTM ProdilantinT™M
Pro-EpanutinTM or CereneuTn); oxcarbazepine (Trileptal Tm OxrateTM or
W)clg ardt Tm); phenytoin; carbamazepi ne (Carbatrol, Equetro TM;

| i docai @WW_UG&DBE@SWVGHSQT‘ |n?f’a/rﬁ5tj@’59(dNV\PQU‘P593“0'R&1'th .tlmfﬁ"awmgmen@zg)treat
| acosamaderevent bulimia: |) antldepressants ii) opiocid receptor antagonists; iii} antiemetics for

((2R) - 2- e% Fe)’érﬁﬁhé\%l ARG FRBBRY LABLEYEL REQNARMY fﬂﬁ’émlde v) mood

f
EUSI S?Qﬁ grsc ﬁé'”& ?ﬂﬂ\ﬁ'p BTl RISNE: { (i azine, or a

pharZﬁaceut ically acceptable salt or
Compounds of the invention may be used in combination with the following agents to treat

or prevent autism: i) antipsychotics; ii) antidepressants; iii) anxiolytics; and iv) stimulants for
example methylphenidate, amphetamine formulations and pemoline.

30 Compounds of the invention may be used in combination with the following agents to freat
or prevent ADHD: i) stimulants for example methylphenidate, amphetamine formutations
and pemoline; and ii) non-stimulants for example norepinephrine reuptake inhibitors (such
as atomoxetine), alpha 2 adrenoceptor agonists (such as clonidine), antidepressants,
modafinil, and cholinesterase inhibitors (such as galantamine and donezepil).

35
Compounds of the invention may be used in combination with the following agents to treat
personality disorders: i) antipsychotics; i) antidepressants; iii) mood stabilisers; and iv)
anxiolytics.

40  Compounds of the invention may be used in combination with the following agents to treat
or prevent male sexual dysfunction: i) phosphodiesterase V inhibitors, for example
vardenafil and sildenafil; ii) dopamine agonists/dopamine transport inhibitors for example
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15sol vat e t hereof;

()2, &-ghaglyigsfs (2, 3-di chl oropheny1) -6 uor oret i1 Byt o

a pharma acceptabl e salt or solvate thereof;
(2R 5R)-2-(4-{[ (2-
f | uor ophenyl ) net hyl ] oxy} phenyl) 1, 7-di azaspi ro[ 4. 4] nonan- 6-one, or a

phar mac a p or of :

(2R 5R) %EJH(-@?IH‘%Z %ﬁtﬁotbg ogrlélgmlll) ?f% Eﬁlﬁeh c?'?_eetagomsts for exam.ple
met hy| - Phenigiaiing ) pestaaEnd a@ﬁoe'%@r & a'epﬁ PRk teslppigrone agonists
accept alsueh sl testostesotay atie serctonin transport inhibitors for example serotonin reuptake

th her eqﬁh.@ﬂﬁé 50 néaafépéﬁdétréhé{ﬁe{)n?mhm?;@w f&bfﬂ@?@%’iéb{éﬁéﬁhb) ?hd mrgblmam
| de, apl e sa or sol vate ereo an
9% B AR g AT

bi s(t r| fl uor onet hyl ) phenyliethyl}-7-(4-fl uoro-2- met hyl phenyl) Nt et hy
| -1, 8- dlausspds of thebihdetmnany Be disedirb carabindionowitta thehsarna agentts cpédifjed

accept a%@meré' dexBhl aekofeﬁ& &hﬁé@tqfr préwenl Réindl8 S8Rl (BE}sﬁJHétﬁanFéﬁd’ if&&dition
ina furth eh Srﬁ & crzi rlﬁd gn ‘conprising a conmpound

i nvent i &% $5§8¢ @90% tH4Y BPEIET- t her apeutic agent or agents. The
condPnati ons referred to above may conveniently be presented for use
in the fmmm;mhoac 36rugbarnereut Typidal f dntipdyahdtios dfod eRaaple  chlorpromazine,

fggggggﬁ%h 8L E 5, 18 ﬂge?u%ﬁé LA gﬁaezggef AERoBROHE,
conpr i seMtRE: WE 2B Colsrop and IS BRI ARSI A PENP&P{%O Tl ranple

of such mplnaam!amlmysmmamnmnegamme(ﬁrleiram Zipeapigome k| anisilpride).
si mykt aneously in separate or conbi ned pharmaceutical formulations.

35 Wen EQ&BQ%H?@ gtuquh%naughveenéérefanfns @g@gké Nichily #sna(gbaﬁt%gtaaﬁoemam

second thera

dose of &S&Ha WB%HWt‘ﬁ%W%ﬁP’F‘% B a%rdo""rﬁ”fﬂ'&?) méhserﬂten@ Arpling repigke
al one. Appbitps i (sueh diss gsnlafiakine belutoxatind yandpileadizroell Byrattenglines kelptale

in the astibitohd Tsméﬁ asn @BQX&iﬁdeltl o antkiRpRisBats Otsh dasCosmRidine
of Uhe | ayenllan. WinidlafindoERARNS] o QFfe At RRAYLARL): ABSHhRe Bkidase

one a su fa eu

2009/ 133&@@@@%%@@0@@/@53@9634@% dBP?l@lP%"fb'éﬁt p@er@g&e pad jtignypyraming); and
nmean a daisas (duch adbugrdpeinomidrisatin,rreigazayine, nefagodehecandsrayodbnaant
clinical benefit for the pat| ent when adm ni stered al one. 5In one
enbodi at i on a.conmpound,. of the invention w.
Channem?qgck% b'F%e(f ?%Sesmgiluﬂﬁ &ﬁ.ﬁﬁﬁel o&u.g%kge!proﬂe/gzﬂgrower%cb(i(g@/i?lgroex
dos@3 wiiediemazepisp dameifigine gabarengp.dapiraresie asd tiagabite. f osphenyt oi n
(CerebyxTM ProdilantinTM Pro-Epanuti nTM or Cer eneuTn')

oxcar ba phenyt oi n;
car banai@%;({}ﬁc% e dngtreﬁllsz\/éEzqueﬂe?tgﬁgﬁl\Toné p?/gd%g}(%g? %]rg} I-(I; 3268)

Saf i nam de (N\N1015) 10 Ral finam de (NW1029); |acosam de

((2R)-2 Qm@étw%@ﬁsﬂﬂﬁ) ingludet aléanyami mrﬁ;normrmltytﬁ@r@bama@ntaml codeine,

;Uf2|328{n(ﬁ@:e()lﬁh5rpﬁﬁib) dl@dﬁ?()@d@lﬁbﬂ%rﬁar(yz BydibeIdone, Oﬁ'lj’diﬂmb)phon? levorphanol,
r ar c 0 ;]%Im%

t her eof ; Ib%ﬁ QFF4 r%rpeﬁd;ﬂg %d’c%de t)o?% efpél hﬁ]g fa+){¥8§%on% h§ phone,

pyri ni difgatazgging, FHH%HWBE cfﬁmlf?r” ae %rﬁf pru @ It or solvate thereof;

(2R, 5R) - 2-(4-{[(2-fl uorophenyOrret hyl ] oxy} phenyl)-1, 7-

15di az ammp}mdébnmaﬁve@m@ﬁmwe @scRina comdRation Mth Waathaapé BN Resabtireat

or

(28R Do P svRIL P ey reidsyR PRISIR SR ERS 2 RNy - 1, 7- o azasp

irof 4. 4] nonan- 6- one, or a phar rraceutl cal I y acceptable salt or

sol vat e Witldn €bé ,coatedt OBR)e BorbBingfigr2 with Na channel blockers, the term “epilepsy” is

f1 uor Oph&@x@a%hmwlﬂe&hﬁé%brde@59&1 'eBﬁ’éBsQ%yn%n%sp g h%ﬁ@&'e.t wa& |o‘f' the
ggcept abép‘?teé% ang seizures mentt ion d heremgglow are %?emaated as par it o\fethe present
40  invention: partial onset seizures (replacing temporal lobe epilepsy, neocortical epilepsy and

Rasumssen's), generalized onset seizures, the seizures of the Lennox Gastaut syndrome
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I n anot her enbodi nent, the conbination of a conmpound of the invention
with a nel bl ocker, conprises a Na Channel black %%F I

sel ect e%&g flﬁ%”ﬁroup consi sting of: fosphenytoin (Cef{éB’ﬁ'E losso0
Prodil anti nTM Pro-Epanuti nTTM or CereneuTn); oxcarbazepi ne
(Trileptal Tm OxrateTM or WockhardtT"); phenytoin; carbamazepi ne 25

g ﬁ\% ?Sagg%lnicRgﬁ#‘\ g&ogl%l [\b\{,)/ﬁggla%%%[’ééég% ﬁgrg@e’d tgﬂlk'cﬂﬁrg)dgbsence seizure

((2R) - 25Q/‘&@'€W§é'ﬁij WD@%?%W?B SPphenyl net hyl ) pr opanani de) ;
rufi nam de (RUF-331);

Shar ﬂh?é@ﬁm%&%ﬁf%gn i&%’@‘é?%@ﬂ[s G rbitor vl AN HAGp H0o@r may also be usefu
R 52, i dheseAlna (T RIPEMNUER cihGRAYERISCURHaRIP GRS afy PrepsRAbe vk anti-

or a phabnadewd | agdnty, aodepdsabdpiiessy tindodisgl patteraBthatibeepilehsy, obsessive
(2R, SR) Zrffisive( g!SEJ‘déPg C{@J@my QT@éphWEs]oPd@% PR :E:rZadjér@Zrﬁ?ﬂgH Qﬂs‘l}r&]rg

ingo rcolepsy), tics il ourefte's syndrome ataXias, muscular
(()ggnSg)orggem%ﬁgg ]r Slfl II&acc f eﬁ It Ol SO th eeoI

fI uor opm@Wvlsp@tswmf] @Rg tgnreeTpmpndibwat jeiit dysfunglicaz aspi r o[ 4. 41nonan- 6- o

P Pﬁé?ﬁﬁ?fﬁ ot HPF A pRErepPTSa RR o b Gasnss SOGKRLS Tatdeirl casvegote

accept alslisordesl mCludBS‘BSSoI vate thereof; and a conpound of the invention
at a sub BBﬁE@[ﬂﬁéﬁthmdmai@g th@os@ﬁ%ﬂ%m&mgsbﬂﬁ5EDQGrdaﬁls@d Type

furt her 0 EreQuist JofSraMREQLA Ty pe

th l\gég’ﬁ(ghr&{ﬂ ppic hﬁ/ @5% Bﬂdlﬂ reqiti z% yp
Sl 45t cdvT o Eﬁ@zm@.rﬁéerarpiﬁﬁﬁ%é? 83140) ;%@w@ Getyp 7y including
Pr odi | artheé sdbtypeBrRBipdipahyme an‘ﬂ\mwres:@veeﬁmﬂ@eluammh%amp@ﬂi 1) including the

Eg; lbeltots@b@ﬁés Srstamaniy WpeV\(amsmgHT ( JRRURt D) ga PeAfcaIoRZ FPbd)eSomatic
rbatr [ a

NV 101 beRa'r:(@*' C gﬁrpg bé‘g &P\ el @T@F%s% DRRfdd1aBe8%); Shared
((2R) - 2-Feyehati) Risprdsy - @ et nBRYFNREY ﬁwwrnaur%yrg Br §5AREHi edical Condition
r uf 2hamintduditJRRS3d)btypes With Delusions and With Hallucinations; Substance-Induced
Bhgr ﬁ;gms %&C@S&d&llﬁag@ﬁ méegh\bltﬁpeé V@ltfﬂD&thl@ﬁé (E@B 831 aAd With Hallucinations
II%( )-2, ib’ %ﬁ%d (C‘gggc @ls e?}\l pﬁg'ﬁ%f”)c’eé gf" %Gegﬁg p]yl pyrim di ne, or

of ;

a phar rraceutl cal ly acceptabl e sal t or solvate there
(2R, 5R) V¥ithin 1e ¢opitext pfythe combination with Na channel blockers the term “pain” includes :

fl uQBoph;erqn@rmiﬂhmhiamofy} phienfel). -phiry ask arzasp with [ edrhaloidaariGitien esteoartraitis,

?2?{ g?g Q%dﬁég gi%g blgn?;ﬂhh“@%néqu\)@“@ a}thﬁfsgoﬁwsculoskeletal pain; lower
met hyl - £2 5ok g ’;%% R4S SRS, K, %‘l}f‘?%?%aﬁﬁﬁ%@gmpe@gf ly maintained

accept alpia; gypsltls)rpagbasﬁ@p@tqdh@wceraam fibromyalgia; pain associated with migraine;
(5R) - 5- (i és(sac'é’teldclﬁlﬂpbl&ﬂy@m biyrbhieaalp heaysbhelpdin absdtiédi@itoinfldenza or
pha ﬁmérc\ﬁrﬁ Ynf@tﬁﬁﬁ h€as #ld chrnl'r?Jﬂl S erh%bﬁ?@@ffeve?'nﬁlalﬁ ds %&H@%lth

arnaceuti ca acce e sal vat e
ther co kiR oo %&? BTSt B 101 I8GTa KPR AN AR Bl % SRt oRB A1
bei ng batitabée howélstyeremertpain esspciatest witle innyacamiiss dschiemias most nberativeepain;
E)Ihe ﬁonth‘eaéédr@n tddtha&hE OORMENSrRéa; Tﬁh@!rél@“éeﬂlbrbﬁﬂawat $yndrdige; Gdaipd regional

ockKer e C S
whi oh i spa gﬁ’&{r&ﬁg (?I-'\JI\J% %@Pq Jampllz Kt%{)r%g@ﬁ:c &m Q?ﬁ@r?ﬁﬁlégh(@ ﬁ{aﬁ% diabetic
(Oeﬁébywmopﬁwd@hawﬂ%muﬂﬁﬁ"a 'EBﬁffﬁS*t PﬁqﬁPR@‘BW @F‘eﬁ@a*ﬁ?y ;non- Spec'ﬂc lower
oxcar badapk nesaif deltqm adcTempsiOxaan; e THVerelatit kiearagithy) ; pgshbenpeiic meuralgia;

car bam&;@nﬁ}ﬁal(r@% T th Pﬁﬁ‘#@émtﬁ\gﬂ\@m Ehyﬁm%bﬁ'rﬁa(a%%oﬁzéﬁ)oer, toxins or

Safl nam | nam de | acosani de

((2R) - 29 iﬁww Y 2 W{OHEXy N( phenyl rret hyl ) pr opanamni de) ;
rufinam de (RUF-331); 3,5-diam no-6-(2, 3-dichlorophenyl)- 25
40  Within the context of the combination with Na channel blockers the term “depression and

mood disorder’ includes
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WO 2009/ 133135PCT/ EP2009/ 055190 | i docai ne ( ALGRX-3268); Safi nam de
(NW 1015) I f| nam de (NW1029); | acosam de

((2R)-2-( 9& 13:??13?10) 3- net hoxy- N- (phenyl net hyI)propanaﬂ?ygfzowmswo
rufinam de (RUF-331);

3, 5-di am no- 6- (2, 3-di chl orophenyl)-1,2,4-triazine, or a

phar mac cally oI

R(-)-2, ?é es%‘on @3?@@0\?&@'3‘8&%@% '(i)n Olgq M’a@cﬁ PE@%&S\? 1sode Mand:, rI]Egtsode
a phar m%é‘l?ﬂ EB‘&W%/a%’élfﬂﬂ RBHE EsP&‘-lOEje SREPS/E @'SPW@F%‘BF'UC"”Q MaJOI' Depressive
(2R, 5R) Tisdrder{ Dy@&hymic Disorder (300.4), Depressive Disorder Not Otherwise Specified (311);

f1 uorop ér) rﬂ%dﬂarérl; Omwhamgn%bral |7ﬂ?do@a@sm.,5@£ﬂu4bww RQErenOMdor

phar t| | y vate .t
(2R 8R Dobpartie( SPRPIGT Jphe P nErRR FORT BN e, Greloipmiaos Disorder
, 7- di az48®i- ﬂ@[mmpmm@mdﬁ@ obPtReryisar igdi @86180); £2tbei Meer Diserders
or sol v atctudide Moot .Disvidler Due to a General Medical Condition (293.83) which includes the

(SR) - 5- (fp @ps@w w él:%% tneélsl N g{;ﬁy% e awi@@g\ 8e OWifh Manic

IlnghgrS Leal W%ﬁ eat usrgs)? S%rbstance ntd%cé Wood Dlsor er (including the
bi s(lt)rl fsubtyp@mwlthymmaww&ﬁyteﬁw\(lﬂn [Fanio Meaiires any VjtheMiey -Features)and
-1, 8- diMgRsis6rabdne] OiBeanse Sp&ifiidoas®espnm de or a pharnmaceutically
acceptabl e salt or solvate thereof, at a sub therapeutic dose. 15In a

further enbodi nent, the conbination of a conpound of the invention
with a Na @earmsbdivientk the, “deprgmsicnesnd MiaodClakiaonddr” bvhiatk exaywhe cliedted by

sel ect eGdhfiStdtidR of 'PsMISIANRN T coEpSiridsop SRS iAo With Ger @RyMdMiockers is

Pro t T panuti nTM or CereneuTm; oxcarbazepi ne
(Tl‘lq %éﬁoj‘a\ﬁ%{)& ?'ETM or WockhardtT"); phenytoin; carbanmazepine

(Car bat rol, Equetro TM; |idocajne (ALGRX-3268); Safl nan de
( NW 10151) onﬁﬁmbq@ﬁﬁ@etr@ggm@@@m as |hgreiR FRPYR: defined comprises a Na channel

((2R) - 2tfnket yér@aw%mah@@w@w%mﬁ@mfdsﬁﬁérkwdnh PCoRBPEN] P@tilantin™, Pro-
rufinam de( RUE;

31 TM
3, 5-di arﬁﬂ@BUWTZOB) Greeaneyr dph@ﬁ?ﬁ?’i‘a@”% {Trilepteine, @’ﬁatﬁhar%c\’gﬂ?ﬁhéﬁtw
accept atahenﬁaﬂnt c@rrbaﬁ@w@h@ (ca%&@rf Fijuetro My Ii@béé’fhé\QAEGRR 3&68) Saflnamlde

g;gglp»?;gﬁhené‘]%, Olﬁglggqor{r)lgggt g%\gp%l Iagtlasg?mde (2R§)2? acety amlno mgghoxy N-
(2R 5R) (Bhérfbtrﬁétﬁﬂ)ﬁréﬁé‘%ﬁﬁﬁbqn%ﬂﬁéﬂiuﬂw (ReF3Phe yd Habino-6l @wﬁmdr@;ﬂrfbn%

nonan- 6- one 50r a pharmaceutically acceptable salt or solv
t her eof %Qﬁla;’;q)e or @Lphfa[r(lzg:eut[cally acceptable salt or solvate thereof; R(- )2 4 dlamlno 5-

f 1 uor opheRyURRSBYhAE RIRSHdthy 7 pyrRkiaNS; &r % SharreBifclif AALaRBRE- o

bhaPiac&alaisal | yaccebemfiesal t or BRAR Hel@dluompeniymeylaxyippeny)-1,7-

f 1 uor ophgapakpired. h}ﬁb]w@ﬁtﬁ}d%efh‘{lé dhaﬁh@&édﬁ@éﬂydécﬁpta%l@%ﬁ”&C%ﬁlét%afﬂeYeof
acceptable salt or so

f 2R, 5S, 1?5* 5ﬂ)¥é4{{t(§1ﬂ}10@@e®’1)meé'tyt'lPW}P"L%WBr?‘é'ﬂ‘ﬁkaﬁé#‘ﬂﬂaf@f%ﬁrﬂno‘?a'%ﬁ fl

uor o- or a pharmaceutlcally acceptable salt or solvate thereof, and (5R)-5-(4-{[(2-
302- net hm phen |)-/tnmeth di azaspi ro[ 4. 5] decane- 2 di car boxam d
cora phdbRieEBaR gt Oéﬂeewé)m eroliparpide gf é’oP arg@&ﬁ%f@i%@&ﬁ%mabie salt’ or

(2R35S, LRNall thefdokR) - 1-[ 3, 5-
bi s(trifluoronethyl)phenyflethyl}-7-(4-fl uoro-2-nethyl phenyl)-N3-neth
yl-1,8- di azaspl ro[4 5] decane- 2, 8- di car boxam de and a Na Channel

bl ocker CO gﬂ} E{ﬁég cgr%glng r%gé ﬁgre ab%v?%%ﬂﬁ&f&o%pprgys% z?ét%nnel

35 Thus és a
the i nvé}iﬂqkéhsﬁl{ﬁf@tﬁd é’ONath@tﬁé%PO"@!S(%Q@f fQ?Bh‘iiMfH@l (Cﬂ?PY’&sePr OH"Q"ﬁ'ér ap? 0-
Thus, t Epanotirdit icon Catereuphpvirdechaaepioabi Tridéptal,ofOxrate™ or Wockhardt "")

(2R, §S dl_‘%h B)In{ Q:éln@a Z[P,Ené( rbatrol, Equ tro TM) Ildocalne (ALGRX-3268 Safinamide
thyl -1, s opRAlr ol el R g Bhe Y IR

(phenylmethyl propanamlde) and rufmamlde (RUF-331).
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- 41 - WD 2009/ 133135PCT/ EP2009/ 055190 _
di am no- ta()égq%{lg%ﬁgl orophenyl)-1,2,4-triazine, or a pha{:&%ﬁ&ﬁobﬁ%‘lw’

accept abl sol vat e t hereof;

R(-)-2, 4-di am no-5- (2, 3-di chl or ophenyl) - 6-fl uoronet hyl pyrim dine, or
a pharmaceutically acceptable salt or solvate thereof;

(2R, 5R) - 2-( _ . , , ,

f1 uor opﬁﬁﬁ‘ fﬁ?ﬁf%ﬁ“ﬁ BNt ohe SoTngtion 2 hereln aho¥p Fe MG oA Ees Ad e gienge
phar mac SlRFeiFalscied herpdhs dIoHR cengittingofsol vat e t her eof ;

(2R, 5R) -325-(ideiid-6-(2,Buiichipo@en@rdihdtiaaiog} pheny1) - 7-

et hylt - h(@i}'&-?fa@fﬁrﬁb-siqz,é~d4&tﬂt9ﬁ§ﬁér@¥)%or@ﬁetﬂyl%ﬁﬁ1mﬁ#Ut ically

accepta ol vat e I . , .
RS ?%f?@@g:(ﬁﬁ[i%-ﬁ's%@w)ﬁﬁeﬁfv@fﬁvg@%"%n—én@ PP T o
phar mac é8R; He-{Hedepropbenygwthylleryigisnybit’eme é'rbgf(%'azﬁéﬁa'f%é]”%a’a&

t her apeuwher substance in the treatnent or prophylaxis of epilepsy,
depr essi(BR)-B4uH[(BUbrop oy ieethyl|pgihenhl-t-piddesideder s or pain. In one
enbodi nent, the invention provides a conbination of a conpound of the
i nvent i & RbarMaceutigallytpsapripblpIsaiker saueigsdheigol.-f or use as a

t hedf@peutic substance in the treatnment or prophylaxis of epilepsy,

depressi on _and..no i sorder.s sychotic disorders ar pajn. 15 In.an
enbod: minen 20T Juther e P Etebs Zoblaines Bivedy SovBUefned Somptis?d a
(2R, 5S, N -ohappalR)blackes, which is  3,5-diamino-6-(2,3-dichlorophenyl)-1,2.4-tfriazine or a
bils g tr idfdhuﬂﬁéli_mtid[%(;%aig@m@tsgy&}so_'iva&ét-hfefew._r 0- 2- net hng;enyl) - M rredt hyl
-1, 6- 0l ol %, 162 3 ISt A8 05 iR PRAJTRCURGAL ikally
e R L B TSR 1 B
di am nod6-US Palatit d#$ a2 ETy Iompaing - 3, 5diemine6-(3.8-dichieraphenybtit 2.-4liazne
g?csptza@nﬂ_ stedrinaBéuteelly ateeptdifis &afts and solvates 'chereoft ?113?( be p_repaae_d by any
-)-2,4- =02 uor one ri mdine, or
a phar n@%hﬂ%@e(g%c%o@aqFlbe%égw%%ﬁ’és%’vglt'e t her eo1¥; >
(2R, 5R) - 2- (4-{[ (2-
f Ihuqoophﬁe aﬁaﬁla.lt QMb&d??h)é%lﬂ?h@bbﬁbiﬂat%n@sﬁ?e@éﬁiab@&édéﬁﬁﬁ HRpAs&dE NaCChahnel
ar nac acc ; S f ’ L
Do By AP R s o s o
25net hyPhermacgulicaly seseniable pAlbasR sieReredsr a pharmaceutical Iy
accept altensant orRp?daianinbér@dFdictdomphenyl)-6-fluoromethyl  pyrimidine  and
I(O ﬁ;? - 5;:(p‘ﬂl£aii{r[1e(c%lufiéé!]9 r&gt@&au[@@glmﬂnthoeqbgs_emﬁ?rof 'amg eeé.&rmettsring@cmb%@icaﬁon
B g andi-1 {0 1 §7RRIEY ERISSR® o3, MR ety Calioud, Rk 8BRS o
nood di stshipserhenydwcbiomreethyls gyidaidiieo @ngapharmasedtfally nyespiable sallg nnd

pr ovi dessovatmtthedoidhay be ptepardd myramyrmgthyd dascsibed irediCd €fJ8¥17.depr essi on
and nood di sorders, psychotic disorders or pain, in manmal s incl uding

humans, whi ch .comrises adm.ni s in o_t.he fferer a . . .

t her apedf PR aRPHoRT Bt s& huBustt: e Umbaliohal oo ssipatmameises 2

t he 30nveNd ichiemnal blockerNahich da i8R )-8({iG1luacoptpoyideth§Boxihhenyij-emirelibamide

further proyides a.. hod qf. treatnment .o r ophyl axi s of epil epsy,

depr essidgﬁ ﬁWW&H%&?&Fﬂg?@? SB@%?PQW%[WF%OET ders or pain, in

manmal s Gamgpauddng  huBRES-(4M[( ZHusophzniyasthalisryfihehg)-Lagolhamidee and

fngf g[Qf;@%Erﬁgc_ee@ﬁ{?a‘?l%e{_c%%@%@ggﬁfa@gfe{n:dfvﬁ%tljv%?egswere%ff 2P GRUR1,AYH FEChublication

et hyl ) pheay! 02007042264 f |Compamnad- mgSRy S {[E@alorephenylimethylloxy}phenyl)-L-

40M et hyl - 1, 8-di azaspi rol[ 4. 5] decane- 2, 8-di carboxani de or_a

oharmcdiRinems SR BEBeE E B or A aals ahd ROUSRA Mtaeiary b prpared by

conpoundnywhdthdd descabé®intwd2007/042289. gr oup consi sting of :

3, 5-di am no- 6- (2, 3-di chl orophenyl)-1,2,4-triazine, WO

2009/ 133135PCT/ EP2009/ 055190 or a pharmaceutically acceptable salt or
In an additional further embodiment, the combination as herein above defined comprises a
Na Channel blocker which is (2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyi)-7-methyl-

40  1,7-diazaspiro[4.4]nonan-6-one or a pharmaceutically acceptable salt or solvate thereof.
-37 -



pharmaceutically acceptable salt or solvate thereof, and
(5R) -5-(4 f |l uor ophenyOnret hyl | oxy} pheny1l) - L- pr ol i nani or a
phar rracet}#)%élq ]931§Bcept abl e salt thereof. 10l n another 59“&%%%0,09’{’??&90

i nvention provides the use of a conbination of a conpound of the
i nventi on W|th a Na channel bl ocker conpound in the manufacture of a

di th
i sor aeramehaior; i cor KEERIBUARe nER b AR S HLRH AR -
i nvent i Wzﬁﬁﬁm[ﬂék‘oﬂ%ﬁtﬁ‘é a5 %awﬂ%ua@aﬂmec%ﬁfalql? relixprrgalyatey theregf are
15143, 5-deksidedi fih uecmrqidweca)nphemd j SOBOO7/042040 f | o moudd NERRBRM2EH|(2-

-aLnet h - a
phar thtlﬂog ’? cce @5 Eﬁqyﬁlﬁjﬁﬁ?ﬁﬁ% cﬁaz%‘s?@é[@Q@bﬁ-gn(ﬂ{&d tt))l ocker tﬁng
P onpoandhatEReH s § Flom Nl berEsh Byt garteoDany metno
di ami no-@s@rﬂ)eg IIMVWQW(%H%QI )-1,2,4-triazine, or a pharmaceutically
acceptabl e salt or solvate ther eof

R(-)-2,4-di am dIC oro n 6-flu met h

2 20 phd? PEE RIS Do En s & coppap e fvartief with s Ne'GanRe
( 2R, 5R) bbokar, cpPFises a Na Channel blocker which is selected from the group consisting of:
fLUQOODH@ébhb)l ﬁahy¢é@5¥s&fﬁhwdll)anﬂnT'? HraEpapith®! 4ord arman™™; eRearb@fephe
pnar mac @ ™
(2R 5R) ?gﬁﬂfzﬁ t@ (Bﬁrﬁfeuorg gg@?%\é?g)ﬁartb a‘?%gme (Carbatrol, Equetro ™);
a

met hyl - 11d %%ﬁeaz( kBRro7$8 ]ﬁa lde NP lacosamide
accept al]i{ZR)S?aﬂabetgianBrm)*BametWJhﬁNe(@ﬁeny&mdthyl Jeropanamide); rufinamide (RUF-331);

(2 gR) fna(sgs ﬁ{aﬁ%;c{!ls 1D B DHT® l—@d@ﬂ'ﬂéh%ﬂ)élﬂhdFmQé&JtlbﬂW&%p@bleasalt or
on e e, aﬁffﬁﬁ%t?%@aﬁ o B ERPayl, éﬁ%or%é*ﬁ&?ﬁbﬁr%ﬁ
di sor derPsarprepaierlyc dressPi@bles ofalhai or  SolNgéh eﬁ)n t HER&R-Z- (4 {[ 2'

conbi natfluongherdyl mnetioyijprylpberof)- 1, hdiazas@ri(4. é)]momrt &-oaeNaorc Feanpledrmbtedically
conpoundcaEfapie U@AIﬂ >brf Qiva aherdot; NR 5@@@@{ ¢4 mﬂ%ﬁ?{%éﬂﬁ?{ oxy}é)henyl) 7-

t [
o dur S S oA 2n s ﬁ%fama?a%ﬂ%a%@ SR B S8 r sglvate
conBlsi ttheyaofani @nd cortpRI-8¢4{[&2 Bmpml)@ﬁtwr%}mﬁ%&ﬁuolwﬁw% or a
i nvent i ghawhddeuticaly etwprable Maticbersohatp abadotindnd (RRBITEREA-{(¢A)-1Y3,5-

accept Ay ARsbirkiny géﬁ%rg 5;@21? m%aog%hqu;m%ﬁwwn&ﬁ yHhe i nvention,
%al’

whi ch ma ture

thich T SRS AR RN NN G T b
rectal éﬂﬁfﬁﬁstratlon and, as such, nmay be in the formof tablets,
capsyles, oral liquid preparatlons pomders granul es, | ozenges,

reconst i utiahl 'aoa?%%raw.dwl.ﬁgt é%%m@}.@n g%ﬂgﬁg; A5 Bpound of

suspen3|ons or. su 03| orié ni 0 Ions are
gener al 1te pventiontageth er\m} g@/h t%f%ﬁ@ﬁ? §o7 90 Tabl ets and
capsul es for oral adm nistration may be in unit dose form and may
cont ai N THRMGRTHIAHBAS refredddiotibofe nfdyddndénidnt b Beedtt Br ubé W 1BE Sorm of a

tabligt RS h AL AN G iRl SR 3L S rﬁ%&gﬂ&a&fblfﬁ N T

The “tabl accordi
phar mcé@ﬂbﬁ'&t'oﬁr%ﬁﬁf@@ epeye FQQ?EIT% Withe fa PARTMSE UtRRYY t?éc?ma?'ﬁecqf'iﬁ"rr?"
of , for esxipigpt eompdgecs dgriter aspest Fubpdnsnion. Foé irtdiddisl compbsérdm of such

Syrups Q:brrf?)liria?ﬁbl'isS mé?/r béBMnfifstefbdt Q%efr%reﬁh&ftlaﬁy %F%lrﬁul‘%ﬂ%&slf'% separate or
reconstitu ther sui tabl e vehicle before use. Such

liquid P éﬂe tq\MgHgaQ%@caléor@ UM% conventional additives such as

susééndlng agents, emulsifying agents, non-aqueous vehicles (which

may i nclwhen edbibbeurtd bisthe inveet@r kalsed éscomividatidnfwithes se@md therapeutic agent
]E:f)nvgnt 'a%?\?é é |ﬁé’t°t¥|5's%% Bhes Qt'é%nfh% dd:slgrofp@efcﬁrﬁo‘ﬁ{pﬂunéqﬁéw fref fbinCfat
u! “Q\', enqﬁe mpound is use aﬁ)nepa}-\pproprla e doses %nl?be rerg%qy appremated by those

skilled in the art.

40
Thus, in one embodiment, a combination of a compound of the invention with a Na
channel blocker is provided, wherein at least one of them is at a sub therapeutic dose.

-38 -



15 the invention or a pharmaceutically acceptable salt thereof and a
sterile vehi The conpound, depending on the vehicle -
concentréﬁ)&ﬁ Z‘Q can be either suspended or dissol Vegé‘?ﬂq%gﬂmmo
vehicle. In preparlng sol utions, the conpound can be dissol ved for
injection and filter sterilised before filling into a suitable vial

or anpoul e and seal i ng. Advant ageously, adjuvants such as a | ocal
anaest hetic, preservatives and buffering agents 20 are dissolved in

t he vehiksdthdrepanibaose istihiendeditn hedrya dbbe ot dpgdisiavotinat esqubbed fo preuce

after f 'sliqmﬂagnﬂ dhhRal iRl Bt thatiEMSvHaAtRminisBRedodgder vacuum
Par ent er a suspen5| ons are prepared in substantially the sane manner,

h h d f
SR S R AR A7 S o L BB R o R
The conptacker, mampbeessa &a Charect| b@clse«pelssutﬁhetrep@mb)doeeemhmh dkesdiedted drom
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35  solvate thereof; and a compound of the invention at a sub therapeutic dose.
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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 ™);
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35Di astereoi soner 1 or Diastereoi soner 2 neans a conpound of the

I nvention_or an I nternmedi ate thereof as a single di aster Lsonmer .
whose abs¥PARIEHRP i guration at one stereocentre was not TQf %Oronﬁf)?'?é%?
and this stereocentre is nmarked as "U'" The following table lists the
abbrevi ati ons used: 40 BOC- Anhydride Di-tert-butyl dicarbonate
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fluorophenyl) methyl]oxy}phenyl) 1 7-diazaspiro[4.4]nonan-6-one, or a pharmaceutlcally
acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-flucrophenyl)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]oxy}phenyl)-L-prolinamide  or a

10  pharmaceutically acceptable salt or solvate thereof; and (2R,5S,7R)-N*-{(1R)-13,5-
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.

15 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

20 (NW-1029); lacosamide ((2R)-2-(acetylamino)-3-methoxy-N-(phenylmethyl)propanamide);
rufinamide  (RUF-331); 3,5-diamino-6-(2,3-dichiorophenyl)-1,2,4-triazine, or a
pharmaceutically acceptable salt or solvate thereof, R(-)-2,4-diamino-5-(2,3-
dichlorophenyl)-6-fluoromethy! 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,

25 or a pharmaceutically acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-7-methyl-1,7-diazaspiro[4.4jnonan-6-one, or a
pharmaceutically acceptable salt or solvate thereof, and (5R)-5-(4-{[(2-
fluorophenyl)methyl]Joxy}phenyl)-L-prolinamide or a pharmaceutically acceptable salt or
solvate thereof; and (2R,58,7R)-N*-{(1R)-1-[3,5-bis(trifluoromethyl)phenyilethyl}-7-(4-fluoro-

30  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-methylph enyi)-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.
35

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,58,7R)}-N*{(1R)-1-[3,5-
40  bis(trifluoromethyl)phenyl]ethyl}-7-(4-flucro-2-methylphenyl)-A®-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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solvate thereof; R(-)-2,4-diamino-5-(2,3-dichlorophenyl)-6-flucromethyl 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  (BR)-5-(4-{[(2-fluorophenyl)methyl]Joxy}lphenyl)-L-prolinamide or a
pharmaceutically acceptable salt or solvate thereof; for use as a therapeutic substance in
the treatment or prophylaxis of epilepsy, depression and mood disorders, psycothic

disorders or pain.

In one embodiment, the invention provides a combination of a compound of the invention
with a Na channel blocker compound, for use as a therapeutic substance in the treatment
or prophylaxis of epilepsy, depression and mood disorders, psychotic disorders or pain.

In an embodiment, the invention provides a combination of (2R,5S,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 or a pharmaceutically acceptable salt thereof
with a Na channel blocker compound, which is selected from the group consisting of: 3,5
diamino-8-(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}lphenyl)-1,7-diazaspiro[4.4]Jnonan-6-one, or a pharmaceutically
acceptable salt or solvate thereof; (2R,5R)-2-(4-{[(2-fluorophenyl)methyl]oxy}phenyl)-7-
methyl-1,7-diazaspiro[4.4]nonan-6-one, or a pharmaceutically acceptable salt or solvate
thereof, and (BR)-5-{4-{[(2-fluocrophenyl)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,58,7R)-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-diamino-6-(2,3-dichlorophenyl}-1,2,4-triazine,
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pharmaceutically —acceptable salt or solvate thereof, and (5R}-5-(4-{[(2-
fluorophenyl)methyljoxy}phenyl)-L-prolinamide or a pharmaceutically acceptable salt

thereof.

10 In another aspect, the invention provides the use of a combination of a compound of the
invention with a Na channel blocker compound in the manufacture of a medicament for use
in the treatment of epilepsy, depression and mood disorders, psychotic disorders or pain.

In another aspect, the invention provides the use of a combination of (2R,5S,7R)-N*-{(1R)-

15 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)-8-fluoromethyl pyrimidine, or a

20  pharmaceutically  acceptable salt or solvate  thereof,  (2R,5R)}-2-(4-{[(2-
fluorophenyl)methylJoxy}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[4.4Jnonan-6-one, or a pharmaceutically acceptable salt or solvate
thereof, and  (5R)-5-(4-{[(2-fluorophenyl)methyl]loxy}phenyl)-L-prolinamide or a

25  pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in
the treatment of epilepsy, depression and mood disorders, psychotic disorders or pain.

When used in therapy, combinations of a compound of the invention with a Na channel
blocker compound are usually formulated in a standard pharmaceutical composition. Such
30 compositions can be prepared using standard procedures.

The present invention further provides a pharmaceutical composition which comprises a
combination of a compound of the invention with a Na channel blocker compound and a
pharmaceutically acceptable carrier.
35
A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or
40 infusible solutions or suspensions or suppositories. Orally administrable compositions are

generally preferred.
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2000/ 15503ty BlAEpE R EgBERRIaT de (5 O

Toasuspensi onof (2R) - N-{(1R) - 143, 5-bi s(trifl uoronet hyl ) phenyl ] et hyl}-4
- (R1, 1- For parenteral administration, fluid unit dosage forms are prepared utilising a compound of

d: ”g?%:tlﬁ%%%w bt %ybllwérmaB@L)tro%Hy( 4bdpts) & sait f’fﬁér@%ﬂ Qﬁ@%ylhﬂen[@‘ vaidw| -The
e A 46 TPy o iy R o
25 C al Idjﬁsob’%riﬂdbe(\@h@iel i, Preparing  feflionsathe |08WP05% C’?Fﬁeber Sigsolvesh for
m Xt ur e injectiont and étlerastetilives beforgefititg rittof @rsuitdbléngal ddr ampowdedanit Sseting.
rﬁ;e 33 aFﬁQ ed U, bERVAAL @gcrmaé(é%c%l a\@gestnant:r@gﬁfweé aﬁ‘@*obﬁ@{rfg)a%'ﬂ

r oAD" %5 QBRavehE B YBNRRa 15 Gnes S aeRolE CaPReTEh 6ot ket Aner
evapor atfléldgtlotodﬂ"?n‘é%lsandTH@ weigd semasehundern wguwy - f Paksteral suspensions are
10chr onyr§girédP mysubBtatidliycthe Wlatnb_ rtine( Bixotptghit thy sbepolrid isrsuipéhded it
Cycl Ohe’@@ﬂgéj% Qd o?%% § di | 48 )stdrfs Ao Ecambr B BESISRlished 89 Yfttation.

(1st el rme

(2R, 4R) OUPESC% it §[e{ﬁ 99 B ERRIUES 119 ﬁﬁlé(lﬁ?ae‘?’ﬂiﬁ ?ef/?re suspension in a
{[ ( 251- citaria hgﬂhadqypé\dvaritagaopalm rép|sugfa¢tant jogoweting negeny | iphsWHed Nnnée

hyl - 4- ( ZoRipeBign fo fdiitateluriont Histibugea bhwy 2omgeuddl 7. 3 mg, 0. 026 mol ,
32% yield) as a white solid. 1H NVMR (500 15 WVHz, DVSO d6) 8 ppm 7. 98

|(_|)S 518 4 Con@o@f_&aoﬁﬁw@% f?)gprgqsd?arréaIﬁnn%lwftr{l?op‘)mciuc@fplntn'@n& g%lﬁ]ang p%gc’hes
494(5 1H)448(d 1H 3.16 (d, 1 H 3.03 (t, 1 H 2.66 (s, 3 H
dd}np"és@l@n ma dohtdiMirod b19%2t090% by eibht, prefralily froln |ﬂ) td 60% by

(2(71 ( R;L Wfﬁa‘g{# ?‘ﬁ g’t\)g) ?%‘fﬁﬁkﬁ%%”é%g(‘m th% n'ﬁgth&q ﬁadn'}lmg er i e 03{3 of the

trans wESTPOHRG Hﬁ%cbmﬁpe Hepisent obhe GHoTE TR OISR withyasy gkthﬁdlsua' way
CH2( 2) 3withnitle NE(iS)snedh of tieatisorderb ethiengeigiitairihe auﬁdne' Bod lothair sgnilar factors.

3t ruct ulrr?owe%er ngl é’g@ﬁerﬁpé:réé@m%é)@ﬁ@ deéesq%y 8bat.om b YdhmghemddBuitably
at %SOn 1y0 to mg ang suc un‘qf &oses may \)e adm1n|Stlered more than once a day, for
example two or three a day. Such therapy may extend for a number of weeks or months.

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

invention.
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J,12 1li11:F -,-..6,--"N...--"itN., --""?2..".3./] -.. (42 1g-17Fsa
(Z;Sﬁ?g?ned’?’étgiwé?ﬂy ,20 B 1117,10 ."'"18 A 26 25(2nd el uf'(?'ij/)r:moowosswo
(2R, 4S)-N-{(1R)-113,5-bis(trifluoronethyl)phenyljethyl}-4-

{[(1, 1-di net hyl et hyl ) sul fi nyl j am nol - 2- (4-fl uor o- 2- net hyl pheny1) - N- e

21% i of e BRER K bt BB PR BEABARERAL IhefoliRio o 9&“?@{;

(s, 1 H)typyc@y; p(qyldeg 'ﬂ)ns 1 grovided rr@@elz fRr aﬁsqs;)ange @lth@ @hllleqcmbmlgt I7e @[artmg

H) 5. 82-mdie@8 n{ayinol néfesSai@p haveth & reparkd FpmBth® ®atch r@‘érr(addo 2 H) 4. 90
g 1261 H 4.34 - 49 - WD 2003/ égSISSPCT/ EP2008/ 055190 -4.42 (m 1
2 505 "3 vﬁ)ci%wfs% P sinp (Rordolds GoeRe el %%%%he@%

1.09 (s, . 27(R), 10(R), 6(R (P15 NH(9) cis: the relative
st er eoc w@ﬂmgis @f%nam%d Ueing ﬁckélgiaffi? (ﬁcéélongh@GW@éPa‘ﬂ’ff@rﬁoﬁé‘ﬁ(ﬂaw\’a”ced
CH(6) ax d rrﬁ;rﬂﬁx t%z(ﬁﬁanto-@}ﬁaﬁé MBHIBbERAAR)Shown in the

following structure 1s inciuded for the purpose of Correlation with
the NVR data only. 0 40 ,13 44

10  Proton Magnetic Resonance (NMR) spectra were recorded either on Varian instruments at
300, 400, 500 or 600 MHz, or on a Bruker instrument at 300 MHz and 400 MHz. Chemical
shifts are reported in ppm (3) 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

15 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 iraces together with MS and UV
spectra associated with the peaks were taken on a UPLC/MS Acquity™ system equipped

20  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 ym
particle size). Mobile phase: A - water + 0.1% HCO,H / B - CH3CN + 0.06% HCOH.
Gradient: t = 0 min 3% B, t = 0.05 min 6% B, t = 0.57 min 70% B, t = 1.06 min 99% B

25  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.

30 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% [acetonitrile + 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.

35
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 / CH3;CN 50/60. ES (-): Mass range: 100-1000 amu.
Infusion solvent: water + 0.05% NH,OH / CH3CN 50/50] (the usage of this methodology is

40 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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307 fl 24F 17.212K lar '442 25et-gF41 sa <Cl1-20 a Internediate 4

10( 2R, 4M I\M%‘:ngzl) 143, 5-bi s(trifluoronethyl)phenyllethyl1l-44111, 1-

di met hvl VAR P34ETi | ami nol - 2- (4-f 1 uor o- 2- met hvi ohenv1) PW"H‘B%OH(’/P""A%(Z
-oxoet hvi)-1- pMeridi necarboxam de The starting naterial used in
this step was prepared using the sanme procedure described 15before

Foget hebapsroretent sanifions PAeuiE Hedi e TRVES SEpcd iy ananses beftbiined on a
(2R, 4R) Supglcost) ABA3+ E?Ju:ﬁ soluminf (33ox drfe iyl J pnaniiobite page: A F[waten + 0.1%
g" met hy et dypsBL-TOHEN] @P@d?ér}t Safdarl Imedicy &—m.hym%mspyﬁo)rrm%r(s; imy95%($)
rope r I
e T
The Bti fr o FloRcpIh Ui - pgient 62 misho 090, 0 ¢ b4
under a (B) inrbgenasiingdepherie famd95¥(B) toy0% <B) mlwbnﬁrﬂ.@toﬂ_t;me_aiﬁ rmmDC))Iumn
Wﬁ: n?ﬂdeld- at.. FIéRGate N2 nil @fil BhdlE gRdinY LE/N@S. B {+ drel aanlS/séeﬁpélfo'imb@ on a
OO IE ' [
gerfor nﬁ%ﬁ%ﬁ%e se([é]%tﬂﬁ %[?F 4 W{@ % gﬁ Mggl ieoﬁof ? +
R) - 1- [ 3,291me’a (rH 18] / Bio Nwﬁr}aﬁlﬁ@hm%mﬁy@ Qﬁ{ o, 50 50/o (B) in 0.4
di ma0 hy Ineih hiydrn G004 (Biytb]E0 (B} in 3.6 4 lastng 7d- 1rrmtmydoph9m1(m N B%t (BY lin -1

8 27%0%&1 )19‘%&}%\7? %'Emﬁrc LRRCRERAX B eatd l—nmt anﬁ'[?ﬁlirf}tlﬂa% rah§0 2 £ or )
throung 100D, Sy UV gt s 20D 05 TR USbeR 2O g FresRohiedy i

sti rred infiepted By ni¢/MSyesidigtardepkaradienicondienyn thapraldie thmqtﬁ_ﬂzati%of
mol ) iR 26R9bdB3dmpdnts EP2009/ 055190
15

For reactions involving microwave irradiation, a Personal Chemistry EmrysTM Optimizer
was used.

20  Flash silica gel chromatography was carried out on silica gel 230-400 mesh (supplied by
Merck AG Darmstadt, Germany) or over Varian Mega Be-Si pre-packed cartridges or over
pre-packed Biotage silica cartridges or over pre-packed RediSep silica cartridges.

SPE-SCX cartridges are ion exchange solid phase extraction columns by supplied by
25  Varian. The eluent used with SPE-SCX cartridges is methanol followed by 2N ammonia
solution in methanol.

In a number of preparations purification was performed using either Biotage manual flash
chromatography (Flash+) or automatic flash chromatography on SPX (Biotage) system

30 using Biotage Silica cartridges, or automatic flash chromatography on Companion
CombiFlash (ISCO) using RediSep Silica cartridges.

SPE-Si cartridges are silica solid phase extraction columns supplied by Varian.

35 Diastereoisomer 1 or Diastereoisomer 2 means a compound of the invention or an
intermediate thereof as a single diastereocisomer whose absolute configuration at one
stereocentre was not determined and this stereocentre is marked as “U”

The following table lists the abbreviations used:
40
BOC-Anhydride Di-tert-butyl dicarbonate
Cy Cyclohexane
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was added at -78 C. The resulting m xture was stirred for 16 hrs to
guench residual ozonide. The two reactions m xtures were _conbin

t oget her WAGPHSSS| vent was evaporated to dryness. ThePET@H@O%%SwO
purified by flash chromat ography on silica with SP1 (Biotage) 5
system (from1:0 to 0:1 Cycl ohexane/ Et OAc; 40M Si cartridge) to give
the titl onmpound ( 90 mmol, 60%vyield) as a yellow oil
(the vyi eﬁil%was cal cuﬁgﬁt@@gg@ﬁg?'ﬂerl ng the sumof the two anounts of
starti ngEf@ri al usedyl acptatdR (400 MHz, DMBO-616) 5 PPm 9.68 - 9. 83
(s, 1 H) CH3gN -8.05 (Mmetdnitrle 7. 55 - 775(m 2 H 7.09 -7.23 (m 1 H

6.83- 6. m 1 H ml 5.26- 5.43 (m 1 H 5.17-
526(m%§Nﬁ 445- 'gﬁ'rgftﬁ%éh 1&325(m 1 H 2. 96 -3.10
(m_1 HPBY%e 2 81 (hf cxCly “ﬂec(e“%H)214-225(m1H)
1.89 - 2E®D (m 2 H) Dietglethe? (m 1 H 1.47 (d, 3 H) 1.12- 1.29 (m
9 H. UPHGI Rt 0.92 ny ocmrzcaﬁﬁiz [MFH]+ Internmediate 5

15Met hyl 41 12R, 4R) - 14lilfc(r&§9n 143, 5-bi s(trifluoronethyl)phernillethyll(
met hynam nol

car bonyt F44111, 1- di et e8RS ul £ i nyl | ani n6) - 2- (4- f 1 uor o- 2- et hyl ph
enyl) - 4- LIOHH20 Lithium hydroxide monohydrate

pi peri di pMp2- {111 klfﬁidmbia hl%ﬂmyllsﬂ&(l}éh{m hyl )SI l'yl'l oxyl - 2-but enoat e
X- 09) ycl o[ 5. 4. 0] undec-7-ene (0.185
m., 1. 24%%%5})!} Al dr| c%:hl/?é §%ga%i§]|cow se to 20a suspensi on of

Li t hi um MeCBti de (55.Methgnol1. 31 nmol , Al drich) and Met hyl

[ bi s( et N;abmy) phospl“mq:mrjw{spﬁétel di rret hyl et hyl ) (di met hyGsi | yl | oxyl ace

tate (Teky ron Letged,g,ﬁ%;]ms@f%te 663-666) (409 ng, 1.31 mml) in dry
Acetonltw 20 rrL)I\S t%cla 1 a%re was nmaintained at 0 Cfor 1 h. A
S0ttt onMBHCEIR. 4Ry NEqgHigbice oY

bis(trif N@%H Rét hyl )&%W]pépwe dibagi¢ 1

, 1- di met Ryd4et hypsul f i syihjoaminnenierie( 4- f | uor o- 2- 25

et hyl phegyd) - N- et hyﬂ’a!lﬁd%?n eshhy! ) - 1- pi peri di necar boxam de
(Interrreglate 4, 58 5n§E mml) in Acetonitrile (5 nL) was added
dropwi se®at 0C. The ?Ehre was stirred for 7 hours while the

t enper at iF& was al | owbéthdemingr ease to 25C. Saturated aqueous NaHCO3
and Et OAgHwer e added T@rdhRerofigaeti on m xture and the two phases were
separ at eggaThe conbi neg 8F DkCoppases were dried (Na2SO4), and
evapor at ed to dryness % e crude was purified by flash

chr omat o8y on si | gty syfoxiee (Bi ot age) system (from1:0 to 0:1
Cycl ohexé#iiie/ Et 0Ac) t cAmimpeiat he title conpound (542 ng, 0.65 nmol, 72%
yi el d) ag»,,ra white solgpute 1H NVR (400 MHz, DMBO-d6) 8 ppm 7.89
-8.07 (m, .1 H 7.56- r701}6(m 2 H 7.03-7.19 (m 1 H 6.82 - 6.96
(mlH)%S? -6.80 (m H 5.59 - 5,80 (m 1H 5.23- 540 (m 1 H
354.98 -5.18 (m 1 H)R@feéemmefs@"%m 1 H 3.57 -3.71 (m 3 H 3.12 -
3.22 (mP1L H 2.98 - pré@w2®09/ 133135PCT/ EP2009/ 055190 3.11 (m 1 H)
2.74 -2.& (m 1 H ZRétgnnc%t?rﬁe(m 4 H 2.28 -2.41 (m 3 H 1.94 -
2.12(ma%l—l)1.7 |£?4m H 1.54 - 1.73 (m 1 H 1.40 - 1.54
(m 3 H 11 -1.29 HL080-0.94(m9H)0.03-0.13(m6
H). UPLCEIRt 1.19 mi n%quaﬁﬁr@ 838 [ M+H] + and 860 [ MtNa]. 5l nternedi ate
6 Met hyBOZ-ARlyREe 1 Bilid(buR) ditarbbndte5- bi sari f | uor omet hyl | PhenVi i

Cy Cyclohexane

THF Tetrahydrofuran

EtOAC Ethyl acetate

CH3CN Acetonitrile

DCM Dichloromethane

DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene
Et20 Diethyl ether

HCI Hydrochloric acid

H2 Hydrogen
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ethyl | (met hyl )am nol carbonyll-4-(111,1 -di nethylethyl)s u | fi
nyl I am n ol uor o- 2-

net hyl phe‘ﬁ9|2?°9§113ﬁ3ﬁer| di nyl | - 2- oxobut anoat e PCT/EP2009/055190
10Toasol uti onof Met hyl 4-[ (2R, 4R)-1-{[{(1R)-143,5- bis (trifl uorom

et hyl ) ph enyl]ethyl}(m ethyDa m n o] carbonyl}-4-{[(1,1- dim

et hyl et hmﬁ)]sul finyna w };h! (%4 fluo ro-2-m

et hyl phe )-4-piper||d Hﬂ/”l E"ef(ll dim

et hyl et h{D (di met hyl ) Sir¢uarjastgism2- but en oate (internediate 5, 100 ny,
0. 119 mmeiPLcand Acet i iBigh FetfofrRartb4 iqdid CArcAdfodraphy) | n Acetonitrile (2

m.) was Cesi um Al drich) and
t he reacwﬁdm xtureeg\ggqgtrrﬁﬁpé%% qu%@cgﬂj%roééﬁhr NaHCCB sat ur at ed
soluti onhﬁ&s added v e réf/@ele;?%[nd the mxture was extracted with
Et 0Ac ( Itermeiate dnbi ned organi ¢ phases were dried (Na2S04) and

m .

evapor at(gr)-N 1fd-ash chr omat ogr aphy
on silicg . r

Cycl Ohe)(zu:l';';.\cé"/t_lJ =t grve the titte Lﬁﬁhﬁlﬁﬁeﬁwﬁg‘l& 089 mol ,
75% vyi e@&_a@ﬂasézégwm € foam 1H NWR (400 Mz, DMVBO-d6) 5 ppm 7.97

(s, 1H)758-772(m2H)Z.CO§-722 1 H 6.88 (d, 1 H 6.70
(t, 1 H 5.25- 5.38 (m 1 H 5y ; 35 - 450 (m 1 H 3.72
(s, 3 H 2.86 322(m4|—l)2.6’(,»8,Er 6 (s, 3 H 1.44 (d, 3
H 1.32 - 2.12 (m 6 H 1.19 (s, ¢ _sampl e consists of two
species ratio -70:30 (see signals of at 3.71 ppm 3.66 ppm.
UPLlc_JﬂS 2 peaks Rt O. 87 and 0.93 mins wth the expected mass 25 m z=724

er nedi aﬁj 5@[% F%j ne[?% &é@lﬂ § tdiyhbhénvkdthyR-2-(4-fluoro-2-

b trifl

céféoﬁ'ymué’tﬁilﬁnprm e o BYGOPAEET: RSS2 )
boxyl at e(na)TltaBﬁ](nﬂll\fasetrmxeiel (8 omiBrin THFE mLYeias\dddéd B Z3) € Q+ridef N{tbgRi,- (R)-
[3 5 bi g ﬁJl\ﬁelthyH'-Q ﬂr@pé’%%hly‘hérﬂﬂ% V159§ ho'kd Gime&In Xhdkich) and the reaction mixture

'Caf ke o 1 d,ggfmgp%%yr%%ny%gme%ordg%%sa%@égfe%s HT

2009/ 13321 ROY| tEpgd gnbswapedded. A whité precipitate was formed and it was filtered-off.
Toasol utﬂf@n@fswﬂﬁh@wo&mbﬁ 2yARied {(N4.80LRand 4¥aperatdds{d diyhkss The crude was

o

g[ ﬁ;rfte[‘ ’By's]u%hiér}r&iﬁbe(‘z@é{%rdﬁ‘: M:@}6 &P WPlohe sl bat) tdigle the title
0}-2- (4 67 gnrasly 4% skD g A YAy ok Adughsreurication o the crude

(I ntlér mdetickions Eonigining the) d¥8Bedrrasimpound Domflagh nehromaiegeagtie dorT FaentRanion
m., 51. Q:mmhhstaromorh heo rt@am [ Bloﬁex@n@raomys gaild furer «sﬂe zansoura:r (848 mg,

hrs. Tr|e (yile[dﬁt C?Bé th 670-
GETE G Renr P J

car ef ul I§) 1. 46a1 B2 KB Hy 4tQir-ak.22(rs.dd b |nm1¢uta)oftﬁa‘21meral i sed and DCM

was 2gdded. The two phases were separated, the 10 aqueous | ayer was

extract qgt %%Pg\/bgﬁa()‘; and the conbi ned organi c phases were dried
6 s. The crude was purified by flash

ha s. A = 3- Sy = ﬁﬂi—?—?

and evapora
omlOtoOl

chr onat &R 4Py

(1 nter medy gﬁd}kcgmﬁghﬁa ej soner 1) Methyl (5R7R) 8- {[{(1R) 143 5- -
bi Siztﬁ H%Fww%hyl ) (et hyl ) am no] car bony1}-7-(4-fl uoro-2

1)-1 8- diazaspiro[ 4. 5]decane 2- carbox | ate (10.6 ny,
o 017 mta ] 1 i3, 5 bis (Arifloromg phemylly iMT{ub0 MHz, DVSO- d6)
6 ppm 7. cﬂﬂneih\ﬂetﬁQI)émmmlllhhnnh}&lm-fmo?B _wenﬁl)mmetﬁvlm(z propknid)-yl)-

6.67 - 6,95 ckBinealBoxdmide 315 40 (M L1 H 4.29 - 4.46 (m L H 3.75 -

3.94 ( _%M(m 3H 3.13 - 3.26 (m 1 H 2.96 - 3.12

(m 1 H 2.64 - 2.81 (m 3 H 2.26 -
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238(m3 2.00 -2.16 (m 1 H 1.68 - 1.91 (m 2 H 1.35- 1.67 (m
8 (2nd_el ute (Internediate 8) (diastereoisoner 2) t hyl .
(5R 7R) - 9”?[2? 1% 13343, 5- bi s(triflu oronethyl)phenyl] etﬁ@?\lfﬁ?%?lﬂiﬂlgoa
mn o] carbonyl)-7-(4-flu oro-2-nethyl phenyl)-1,8- 25

di azaspi ro[ 4. 5] decane- 2-car boxyl ate (20.8 ng, 0.034 mol, 40% yi el d)
as a colourless gum llng\INR (40Q MHz, DWMSO-d6) 6q}9m7 96,_— 8 02 (m

1 7.65- 7.73,4nf 2 7.11 19 6. ¥
H) H.é 2538 (m gmﬁﬁﬁﬁw} 46 H) 3 77
5. 66 (- 8. 13 1 2o, (nf 1 Q 8.05 (m
\nz“.‘ 2 8 (m 3H) 1. 2 F’LlH)
O

6.69 - 6.80 (m ﬁ(F&N_.
vil - 44111 1-

-3.87 (m 1 H"S. 59,-
1 H 2.68 - 277(m
phenV|) N-ITEthVIW4

30 Internmediate 9 nxc
_ (2R.4S) - N4( 1R) - 143, 5-
di et hyl et hyl ) sul fi nvi thgm nol - 2- (4-fl uoro 2-meth
(2-oxoet hyl)-1- piperidinecarboxam de

2009/ 13333 qu gES%g §5,9553,190 gﬁm 1yt [mbggié.ﬁrdré}hetﬁﬂ%ehwétﬁvl}34 ﬁtﬁﬂ
xl h

(2R 4s) 4o TR I SR &m@y TipigerignppybSanive
di met hyl(bltefme)i@m 114 5@/m]gaﬁ10|88}mrzolo @ncilzmsmo Y- ﬂ\mﬁ’et/’ﬂﬂfIChhm
(2- psopeamFLeyd il was fuideerdt dsrrecallybbonatliie €0.02 Nkl lmzdl?aﬁraoBAlcﬁB,B) ary the

L2t L U T G0 €2 BHREIBE R e

thro action was

stirr ed A I8P r%?%l”@r'ﬁ@‘@r’r‘ie él‘faﬁcfg @ﬁajé"’ﬁrn RNy 'i estWanhaées( ygrepepafaigd.
mrol ) wddezddedusphase8@s e'RtrectBéMhtEitﬁéc @Xrandéhevaembined peganichases wers

to quenf&ﬁ.eaeéwéiuwlazmpmndeeva at@uXtour W8S, ehaperudeeab Opariflsdc sy A

5P 1D GRHSABIBIL b fiE Wy <57 (Biogdde () SRARIAA P62 C'??ﬂbk}?’%“‘é’é@“
cartri dge j\’P$'cFa@tF‘9%e)ttﬂ8‘VF|t‘ﬁ’PQ'f@fﬁ%8 c%380 mg, 0.58 mml, 47% yi el d)
as a yel(ldwelsteddolln@rmadiatd NR (2RaR)AMN{( 1W%b(tﬁflqmm9mynphengl]6mzl}-4

(m 1 Hyt 1%eth§le |)§lmm allﬁ)no?ef(z fruou%-iﬁhe&rml %h%aj;g) NZ/méth I47(22§ro()€rh 141y
[

4, 32 9 4'31'8 m'" 9 OXE’” 61 %X '% 0% ag% (500
2. 195( mMiz, Hle&O )8 m@é (e} H3 7457 (9 8 70997 $n(m9 ¢ 1) 6.73
0.91 mi 5,1 HY58658.00 Mhtt H)BR7673.39 KhNaH) 4198t—eﬁr@ﬁ3(1|mdtle) 404 (s, 1 H) 4.48 (d, 1
Vet hv 14462651 W4E b8k 443) Debis (3 [) ©l3yqs oared bvig) ohgavih! ethvidd petihy)

fl am nol

car bonv1118~”4ﬁ1?ti*)11 B U SARVA SEDEAFET 0% Wb LB {440 18 G e ADRY

henv1) - 40(R), 6(R), C(15) NH(9) trans: the relative stereochemistry trans was confirmed by dipolar

(ZJORQDSr icairarafidn l‘:e{vﬂelab CHeB) getohgHER Ty bnd dNH®J; Hsmsaﬂom hopérirdy blumalnoatre
t

Aldric hgf&\;ﬁilawingg%tgacg}@@ iRAGHE Rr ﬂ*re%h’ﬁ&%%‘f%oﬁé\g ?‘rﬁth@tNMlQ 38 SR

dropw se to a suspension o Ium chl oride (35.9
ng, 0.847 mmol, Aldrich) and Methyl [bis (et hyI oxy)phosphoryl]{[(l
1-di net hylcet hyI h(d i et hf;.pm | yl ] oxy}acet at e( Tet r ahedr on

/ F—

S F
44
\"3 m\NH‘ 3, ® ls
T\, 9 \f iz ia¢ \lﬁ
R “1‘}32’ ~af*
| | /F
75 i5 o o5 F “
Sy o B ®
I
T, 8//‘.9
|
F
5

25 (2™ eluted) (Intermediate 3) (2R,4S)-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 (11.2 mg, 0.017 mmol, 21% yield) as a colourless oil. TH NMR
(500 MHz, DMSO-d6) § ppm 7.99 (s, 1 H) 7.68 (s, 2 H) 7.11 - 7.20 (m, 1 H) 6.91 (dd, 1 H)
6.77 (t, 1 H)5.82-5.98 (m, 1 H) 5.25-5.33 (m, 1 H) 5.09-5.24 (m, 2 H) 4.90 (s, 1 H) 4.34
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25Lett. 1981, 22, 663-666) (265 ng, 0.847 nmol) in dry Acetonitrile
g%g Té) w%@éq%3¥fgt gre was maintained at 0OC for 1h. A 38’1"/1%{)2'085}05%;90
bi s(trifluoromethyl)phenyljethyll-4-{[ (1, 1-dinmethyl ethyl)sulfinyl]am
no}-2-(4-fl uoro-2-

(it or o o W53 88 L2 S0 BHIS, ﬁy 10 i BherpRETt ﬁf”éﬁ? %*)2%0 53
dr opwi sé&)@&00 e, 1 The. 74 & Urid) 1S (&3 H) d#8f(gr 3 H)-1. @h(& (R), 10(R), 6(R),
2009/ 13 & BHPER(BEP2E0HORHIRE dorenshanhising cisheat esvpéimadduby diesaratdreelattbn
to '”Cr%@ﬁz@eehocﬁflﬁ 9ot rﬁ%,?gn@wg@z b et %%@Fl%@h%ﬁ%@f@ﬁﬁO%&

the reacfion m x The conbi ned
e el Sl TR Rnt Prirbsat taetoy i i BRI ppiec. OTre
crude was purifi ed by flash chromat ography on silica W|th SP1

(Bi ot age) s(ystenp](froml 0% o 0:1 5 Cycl ohexane/ Et0Ac) to give the
title cogpaund (%86 ny, (}ﬁ mel 38% vyield) as a white foam 1H NWR
(500 I\/HZ\"a -d%8pm“’7 (m 1 H 7.68 (s, 2 H 7.12 -7.20 (m 1
H 6.92%dp 1 t@ 5.66 (t, 1 H 5.26 -5.35 (m 1 H 5.00
(s, 1 H 4.33 (4 /'S.\J;I)“;\QVJ’H_ 523H) 2.70 (s, 3 H 2.60 - 3.4 (m 4
H 2.27 (s, 3H)1 ,3H;/\1F35-210(m4|—|)105-113(m9
H 0.84 - 0. 9‘8\1(,@5 H)ZBO 06 ¢#s, 6 H). The sanple consists of two
species ratio JJD-BI 1 nost probably E and Z isonmers (see the signals
of Ove at 3.71 . UPLC: 2 close peaks Rt 0.86 and 0.89 m ns,

m z=838 [ MrHr. | aternediate 11

Met hy14- 112R, 4S1*14F1( 1R) - 143, 5- bi sari f | uor onet hAphenvl | et hyl | (et hvO
am nol

15car boimteimddiatel4 1- di met hyl et hvi ) sul finvi ] am nol - 2- (4-fl uor o- 2- et hy
| phepv 12K 4R qdeuJpvuﬁat.@rmﬁh%ﬂmmenvnethvw {[(1,1-

-urg?g(r)r:s? wwgi% |_yl?{ l,gfl \&If nzIII,[;!_I 3141.4 a%‘ro-@m%:l'tﬁlsq%qy%'h? Te&#\{l 4. (2-oxoethvl) 1-

20di et Wﬁ%ﬁﬂlﬁm@am no} - 2 (4-f1 uor o- 2- net hyl pheny0- 4 pi peridin
yl]1-2-{[ (1, 1- dinethylethyl)(di rnethﬁbllyl]o y) - 2- but enoat e
(I'ntermediate 10, 184 ny, 0.2 ) and Ac€tic acid (0.025 ni,
0.439 mml) in Acetonitrile ; ” sFlumFIuorlde(107 ny,
0.703 mmol, Aldrich) and the reacti'spNgi S stirred at 25 C for
5 hrs. NaHCCB saturated sol ution npas a%e qvery Earefully and the

m xture was extracted with Et0Ac { 25 T“he combi ned organi c phases
were dried (Na2504) and evapor at ed dryness. The crude was purified
by flash chromat ography on silica wieh SP1 (Bi otage) system (from 1:0

to 0 1 @g}ﬁ%ls‘?&}ﬁ Pr%@eﬁa@ﬁ@d |Bth9'sYe?p Mi@p?e'p% Ql*tlsngarﬁé- fcBBureYebdibed
7 9215 8%6{%3" s Ufeéén RA}O p/egciqﬂs P a[lgll\ggg v(/er? cg@b{-l er&%r %BRIRQ
-5. 37 (munﬂcaqpn4A9aolut1c51 of7 (FRAR NHX‘IB]) t§3,5-hlskteﬂt(qwmg y@ph@nﬂ thylls${[(1,1-
3.81 (mdereWIeﬁyB@lﬁrﬁrl]%lan (2-fladrol2-mBthylphery))-Nrmethdi-442-rogén-141)613

9

(m 3 H)p ecar%o In%r di M%%b?ﬂ%f QEW\AREWL%\DSS cooled to
fﬁﬁ%‘? n Pz&nﬁnﬁzﬁpe w% B deicbB e r%lffﬁsdg;a@ﬁa“%e for 0% s, The

reaction was stirred under a nitrogen atmosphere and Dimethyl sulfide (10 mL, 135 mmol}
was added at -78°C. The resulting mixture was stirred for 16 hrs to quench 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(trifluoromethy!)phenyl]lethyl}-4-{[(1,1-

25  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)
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WO 2009/ 133135PCT/ EP2009/ 055190 Met hyl ( 2R, 5S, 7R) - 841{(1R) 143 5-
bis(trifl uororret IyI ) phenyl | et hyl } (et hypam nol car bonyl | - s} | uor o- 2
- net hyl p i38- di azaspi rol4. 51 decane- 2- car boxyl at ePEI" })2059?(855 0
Met hyl (2S, 5S 7R) 8- {11(1R -1

.43, 5-bi s(trifluoronethyfl phenyl | et hyl Unet hyl ) am noI car bonyll 7- (441

2- 5net hyl 4.51de
(955 21 BE e RO, o e Sod s G 10760 T i s
or orret hy#ZppHe.enyl ] et hyl ym et hyDa m i no] car bonyl ) - 4- {[(1 1-
10di net hyeetiwoylehstivrisi mixtdrestineed c@mbited |toguthler2aﬁmﬂi@yédwlﬁﬂ)ﬂih)s elvapomesd 1

i nyl | - 2-Rut Ao Lvai;; i %wa% 4%% %ﬁ%.msomh 'gp1fBrbtage)

on m Xt

0] 58S setensrent 4078 B! Ghgionianels: ge)éo Siye {he fid€ Sampound
added t d58hemgr 888k inowl, 0% yietd) asd Vellqmagll ghe ryreéijwasncai_culated gdneigeiing the
was :c e}‘ }suﬁi b thectw;@rarﬁrucguft.tsi ofTéliﬁrtlﬁQarﬁ‘elttem uBB At YHENMRS(4DO MHed DIBSG-ds) S ppm
carertu f

o phadled 108 6 Hr 57L BIOBRE 130 789 017810, SHY7Ios g @g‘fdﬁﬂ %g

(3X) and™ A& &hdr E@& (abad#ﬁ %2 d8dmpd iy {417 e@-28an él\)'i)p‘% ar édo®
drydé@ss 3.Mhe3@6Ude Wdk286r-id. 103(171,1)1/ Hi2.56c-a2 8ar(try, Bdde2.229)2.47 (ord i) G 1t40-
0:1 chlmqgﬁnehﬁ%cn b9 (@l Y& t1h§61W2C{h\aStl¢)rﬁﬁT%@@§!§1 1%0(11§§(m 9 H).

el ut ed) t[bf‘é(jéfagn% r%?zé&t m ]A) (di ast er eol soner

(2R, 5S,
[ 3, 5- bi s(t rifluoromethyl)phenyl]ethylynmethyDan no] carbonyl}-7-(4-fluo
ro- 2- netlhteimbdiatd 5- 1, 8- di azaspi ro[ 4. 5] decane- 2- car boxyl ate (22.8 nyg,
0.03§ ngétthG% YT IRIARAPLRIRIMAB!S- B3 firi : iL
ggm cafhonyl} memvlethvasulﬂnylt
19 (meiperdipyl]-2 Al -
m5H)225-239(m3H) @4-0221(m1|—l)134-196(m10

(2"d eluted) (Internediate /T80
2S,5S, 7R -8-{[{(1R) - 113, 5- o
is(trifluoromnethyl)phenyl] et hyy,

@stere0| somer 2) Methyl

S

met hyl pheny1) -1, 8- 30 di azaspi ro[ 451l dca
045 mmol, 31%yield) as a col ourl .
ppm7.97 - 8.03 (m 1 H 7.66 -
8
1

8-6.94(m 1H 6.74- 6.83 (m[ JH 5.26 -5.36 (m 1 H 4.09 -
17 (m 1 H 3.71- 3.79 (m 1 H X51- 3.65(m 3H 2.63- 3.41

m 5H 2.27 - 2.35 (m 3 H 2.04 F2.18 (m 1 H 1.81 - 1.95 (m 1
H 1. 38-1,8DE2abisycl€[5H)0]8adecyiDeR0 (101 S5381L 35 PCT i 2808058500 ded dropwise to

| PL?PFF]EH 3§L% él?Sl&l’lveE)hogﬂ‘lﬁ)m !{Xﬁl’bhé{é ( @%éast]RH%Arl]rﬁﬁha) AT&@hﬁ and I\(J)’I?thyl
2. e e R
NEOZC Lett 198 2 663-666) (409 mg, 1.31 mmol) in dry Acetonltr[[e (20 mL) and the mixture
was maintained at 0 °C for 1 h. A soluton of (2R,4R)-N-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}-4-{[(1,1-dimethylethyl)sulfinyllamino}-2-(4-fluoro-2-
25  methylphenyl)-N-methyl-4-(2-oxoethyl)-1-piperidinecarboxamide (Intermediate 4, 585 mg,
0.898 mmol) in Acetonitrile (56 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,S0,), and evaporated to dryness.
30  The crude was purified by flash chromatography on silica with SP1 (Biotage) system (from
1:0 to 0:1 Cyclohexane/EtCAc) to give the title compound (542 mg, 0.65 mmol, 72% yield)
as a white solid.
1H NMR (400 MHz, DMSO-ds) 8 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)
35 4.98-518 (m, 1 H) 4.38 - 4.5 (m, 1 H) 3.57 - 3.71 (m, 3 H) 3.12-3.22 (m, 1 H) 2.98 -

0.
8
6.
4
(
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5 ToasolutionofrrethyI(ZR 7R -8-{[{(1R)-1-[3,5- bis(trifl u

or onet hypph e et hyl ym et hyDanmi n oj carbonyl)-7-(4-flu_gqro-2-net |
ph enyl) ‘ﬁ Qi’)/ l 133 8-di azaspi r o[ 4. 5] decane- 2- car boxyl aPET @g@{gwp@l%
1.179 mmol) in nethanol (20 m), 10 triethylamne (0.822 nm, 5.89
mmol ) was added foll owed by pall adi um on carbon 10% (172 ny, 0.162

mmol ). Re [ tur ted ri S f
2 a ron erbar2rhr e G ORI o e i e d R
steri rratH) Wedhéd4uim B HEDS ad 3dWapdhak€b- 1.84 dmi éirbsls! REEP e B $-80 -
treat ed W4 {in,E0MEO.0S - 9a3. (MBHOOZP(CORTL). 18 rtin DGVEL B H) Phrasssd [V6-Na]".
were separated and the aqueous one back-extracted with DCM (2x50nt).

Organic vvere c&rggl ned, dried over My2SO4 and evaporated to drieness
to . grve. rial. (970ng) as. orange oil. ThIS crude materlal was

puri fi edv

yg. O. 724%y|eld)

20UPLC: T=1 NMR (400 MHz, acetone) 8

1H) '7.79 (s

ppm 7.93 (s, 2 H), o (-34 (m 1H, 6.71 - 6.91
(m 2 H, 543 - 557 (m 1H, .29 (d, L H, 3.74 - 3.86 (m 1 H,
3.66 (s, 3 H, 3.37 - 3.49 (m)%S 2. 84 3 H, 280 - 2.91 (m 1
H, 2.41 (s, 3 H, 1.54 (d, 3 H), 42 ¢m 8H) 25 Internediate

14 1, 1-di net hyl et hyl ¢
(2R)-2-(4-fl uoro-2-nmet hyl phenyl) - - 1-pi peridi necar boxyl ate 30To
a solution of (2S)-hydroxy(phenyl)e noic acid -

(2R) - 2 (4 fl uoro- 2- et hyI phenyl) 4- piperidinone (1:1) (WD 2008090117

publ ggh, on 31 July 2Q08%.{ 50 9, o139 MMl i,n dry @[?ch}@{ m&og,&

2009/ 13%‘1%%@1@1‘)9 %&5&%@%@5‘}@%@’%@"] 5igo %ﬂrf ﬂ“l 57 mmol ). The

r eact i orfimeteyighwswindemmnokg- (6xﬂelpmfgmetfa»ﬂphenvl) Axfneridis2r i nas
di | ut ed divnéthyDiGdEns@ayl)silgoxy}-£40knohie dndmisdatpRSEE wer €. 1sieparat)eshd
The Acetic acid {0.014 mL, 0.239 mmol) in Acetonitrile (2 mL) was added Cesium Fluoride (58.0
15  mg, 0.382 mmol, Aldrich) and the reaction mixture was stirred at 25 °C for 5 hrs. NaHCO;
saturated solution was added very carefully and the mixture was extracted with EtOAc (3X).
The combined organic phases were dried (Na;S0,) 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 fitle compound (64.4 mg, 0.089 mmol, 75% yield) as a
20  white foam. 1H NMR (400 MHz, DMSO-ds) & ppm 7.97 (s, 1 H) 7.68 - 7.72 (m, 2 H) 7.08 -
7.22{m,1H)6.88 (d, 1 H)6.70 (t, 1 H) 5.25- 5.38 (m, 1 H) 5.03 (s, 1 H) 4.35 -~ 4.50 (m, 1
H) 3.72 (s, 3 H) 2.86 - 3.22 (m, 4 H) 2.65 (s, 3 H) 2.36 (s, 3 H) 1.44 (d, 3 H) 1.32 - 2.12 (m,
6 H) 1.19 (s, 9 H). The sample consists of two species ratio ~70:30 (see signals of OMe at
3.71 ppm, 3.66 ppm). UPLC: 2 peaks Rt 0.87 and 0.93 mins with the expected mass
25 mfz=724 [M+H]".

Intermediates 7 and 8
Methyl(5R,7R)-8-{[{(1R)-1-[3,5 bis(trifluoromethyliphenyl]ethyl}(methyl}amino]
carbonyl}-7-(4-fluoro-2-methylphenyl)-1,.8-diazaspiro[4.5]decane-2-carboxylate(7)

30 ({diastereoisomer 1) and
Methyl(5R,7R)-8-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}{methyl)
amino]carbonyl}-7-{4-fluoro-2-methylphenyl)-1,8-diazaspiro[4.5]decane-2-carboxylate
(8) (diastereoisomer 2)

-52-



- (I nternedi ate 16)

organic |layer was dried (Na2SO4), filtered and evaporated in vacuo.
The re5|du urified by a small pad of silica panel W
Cy to 7: ?@%Bato afford the title 5 conpound (37. 6P§T%% aﬂﬁ%
88@6yie|d) 1H NVR (400 MHz, CH LOROFORM-d) 5 ppm 7.08 - 7.18 (m 1
H 6.80 - 6.92 (m 2 H) 5. 62 (br. s., 1 H 4.16 - 4.32 (m 1 H 3.09
- 330 (m 1 H 279 (d, 2 H 2£39 - 2.62 m 2 FD 2.33 (SF 3 H
1.33- 1.51 (m 93Fg ;
101 nt er nedi at e< 15

uor o-2 -net hyl %henyT
(I'nternedi ate 15) and
fluoro-2- nethylphenvl)

1, 1-di met hyl et hyl (2R) (4-fluoro-2-net hyl phenyl 4- 0X0- 1- pi peri di nec
arboxyl ate (Internediate 14, 37.6 g, 122 nmol) di ssolved in 7M
AMVONI A in MeOH (175 , 1223 mmol) and stirred at rt for 15 mns.

4, 4,5, 5-Tteet r anetehy 1- 2- é@utpropen- 1-0f1) - 1, &thyldi oxabé{@RAR- IR 1R)-#[3,5-
159 tmmlb)s (WRBOorRARER) Bﬁ‘%)ﬁl]@l@u?l?(‘n%hmﬁwu’ﬁi]d:drb&ﬂll}ai{[(‘lt1 -overni ght. The 2?
reaction y in yac al n W a
was di STV RIRRR 2 AN R PR B e VB b Rahes

sat . 530|(lnt%rmdtaﬁféﬁ % . 519080 marol)EpifeM (brglanwvas aﬁwTw&é“ &l & - gnol)
evapor atand the readtion rhigtued ivas dtided gt @b °Cr fiod €. hr8 Origtiyylakant Ifil snined. 28 rrahol,

‘2’]?][ gr g“rﬁlzlcgﬁc% wag a%bl@él ?cgﬁleh‘lé‘a&%hmtuéélg itSldetdtingd Wit Nhd The RYAJELRARXILR

(2R am) 45 RUROR 058 5% ot et iy 1= T KOO, e
y1) - 1- pisphitipalitadeapewialised @nd| e dr Wﬁ%iladﬂ@d 18he phgsesL wes sppaspted, the
0. 94 yiseliddus bR EERGtdWHah DR (B)(Q)anﬁ tPOVMbiARd beltnicloHdbe 6wk dried

g 82 E?gﬁs{%ﬂ% ?é o oﬁyr% s(’me%r E% rlflgdjby fla H‘rﬁ) to%?ap(hgqy éilcg)vé\géh
2.11 -2 io 51’“?’7‘ P 1: Pm"ol ”6‘?) 0
1.67 (md%t@-ﬂ)emﬁomer& 1.58 (m 301 H 1. 36 (br s., 1 18 (s 9

Di pol ar correlatlons H12 to H 13, -14, -3, -3 -5 -5

Sppmystt @ It_édgo (|n1e4 QeZP? dlas%% §mé.1 ?Ppﬂ%g éﬁ(\éa);éjﬁfmh 3,5-

H- 2 to'H6
(str ong)b's(t”i'?omg‘e hygphe Eth h%}anﬁ'&]?sép%yl 075 ¢ f&f%o'?ﬂ%ﬂmﬁtﬁﬂy' on?
if the p‘ila:zesplm[ﬂé]decm@-a@emosylater(@aBah@.|GOUomfr@i 2804 yeld) as g yellowish gum

tWI st b06\ﬂ—l4NMR (il@dll\ﬂm,@fDNe’ISbﬂis B%gfht? .90 msl@tom '1§H¥PB¢U70F530m hi pened.7.22
n nberl rg% 16}—@(’6%‘7 tgg'e( oI I E{ gs"'tor tqﬁ)}eg?g i Jse(h?HJQﬁm ?E‘gﬁ(ﬁ)rﬁ‘ H)

pur plse cérﬁﬁe(ﬂhﬁ 'dh%ﬁt-r? %%“NW)@aQ% 6ﬁ?>ﬂm Wi 2.64 - 2.81 (m, 3 H) 2.26 -
2009/ 13@1;%1%@3 IEP200920B5&90 H) 1.68 - 1.91 (m, 2 H) 1.35- 1.67 (m, 8 H)

(2™ eluted) (Intermediate 8) (diasterecisomer 2) Methyl (5R,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-

25  diazaspiro[4.5]decane-2-carboxylate (20.8 mg, 0.034 mmol, 40% vield) as a colourless
gum. 1H NMR (400 MHz, DMSO-dg) & ppm 7.96 - 8.02 (m, 1 H) 7.65-7.73 (m, 2 H) 7.11 -
7.19 (m, 1 H)6.85-6.94 (m, 1 H) 6.69 - 6.80 (m, 1 H) 5.27 - 5.39 (m, 1 H) 4.36 - 4.46 (m, 1
H)3.77 - 3.87 (m, 1 H) 3.59 - 3.66 (m, 3 H) 3.13-3.22 (m, 1 H) 2.94 - 3.05 (m, 1 H) 2.68 -
277 (m,3H)2.29-2.38(m,3H)1.38-2.14 (m, 11 H).

30
Intermediate 9
(2R.48)-N-{(1R)-1-[3.5-bis(trifluoromethyl}phenyliethyl}-4-{[(1.1-
dimethylethyl)sulfinyllamino}-2-(4-fluoro-2-methylphenyl}-N-methyl-4-(2-oxoethyl)-1-

piperidinecarboxamide
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(2nd eluted) 1,1-d inethylethyl

(2R, 4S) - 4- am no- 2- %4 fl uor o- 2- met hyl pheny1l) - 4- ( 2- propen-1- .
y1) - 1- pi pEPMAEE S boxyl ate (Intenediate 16, 270 ngy, 0. 7¢LERARYP055190
0.63%vyield). 1H NWR (500 MHz, acetone) S ppm 7.29 (dd, 1 H) 6.86 -
6.94 (m 2 H 5.94 - 6.06(m 1H 511 - 55.18 (m 2 H 4.99 (dd, 1
H 4.02 - 4.12 (m 1 H 3.53 - 3.6%(m 1 H_:.2.36 (s, 3 H 2.19 -
2.29 (m 2 H 1.86 (dd, 1 H 194 -11.78 ( . 1.54 - 1.64 (m 1
H 1.21 (s, 9 H); Dipolar co Ivﬁt ons H- 2 to H3 -3, -5 -5

-13, -14; H6 to Me-24, H1 , 20 to H—2(3 58ppm
strong), -6 (weak), -5, Boc. D|poI Nebatiegs are neaningful only
if the piperidine ring adopts a nongchgir gconferrmation, e.g.
twistboat. In addition, the aroma 10noi ety is rotational hindered
(see other isoner Isoner 2). The a nunberi ng shown in the

follow ng structure is included for lthe purpose of correlation with
the NVR data only. 14 35 The resi dfial crude was purified on biotage
Si - col unihe(staiting emaieiial gised tirh 8 sBpDEM MeDRredowiibthel same Blabsdurel dasedbed
1, 1- di mejehyrbet Aylsolution of (2R 4S)N{(1R)—1 [3,5-bis(trifluoromethyl)phenyllethyl}-4-{[(1,1-

2R, 4R
§/1) 1- ?:)I(flm&ﬂhl Xﬁs‘g'é’dal"ﬁ%{og?z( é@%ﬁgﬁ{yﬁ@ r zgi“&rh%p@% m%" Y8513,
yi el 8). m@neﬁerbowslﬁe&&nwgmema A9ORg. .23 @WI[MDQMQO mL W?%‘Ep'ed to
el ut ed) -18°C dndetdopk etvdis/ Ibubbled through the stirred reaction mixture for 10 mins. The
(2R, 49) réat%h%s?sn%dfdnu@f D nitrodBh BihGpREM An&D%W Q0®Be 110 mL 135 mmol)
2071) 1PN PO e ] VLI, gk s o

| nt er madngmge ﬁhe mixture was evaporated to dryness and the residue was purified by flash
1, 1-16i mehrorhatbgraply B 48pa 24to HSH1 Lmastagé_’)-syetehy (fromemolip-044 Cyclohexane/EtOAC;

25al | gheii Eﬁrr@ga ¥/ |9§‘rttQé)Pﬂ’e| &%p% ro%eﬁmi'cﬂ Vit 1 %?éﬂi RRI 4 JLIRGfHh
) © ppm

rboxyl at e %EJ( 1 I—F)j:} é? ’?H-;(}E‘?Z

sol uti orf Bq1 I%t
(2R, 4S) -74Ltm, rﬁ)H)ZT(UL fl@dﬂb@ﬂﬁs@&yﬁ-@ﬁémﬂﬁ)@-wﬁ 83 (m, 1 H) 5. 17 5.38 (m, 2
H)4.32-4.47 (m, 1H)2.59-3.48 (m, 7 H)2.24-239 (m,3 H)1.55-2.19(m, 4 H) 1.41 -

15 1.63 (m, 3 H) 0.98 - 1.29 (m, 9 H). UPLC: Rt 0.91 mins, m/z=652 [M+H]" and 674 [M+Na]".

Intermediate 10

Methyl4-[(2R.4S)-1{[{{1R)-1-[3.5-bis(trifluoromethyl}phenyllethyl}{methyl)amino]

carbonyl}-4-{[(1,1-dimethylethyl)sulfinyl]amino}-2-(4-fluoro-2-methylphenyl}-4-
20  piperidinyl]-2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}-2-butenoate

1,8-Diazabicyclo[5.4.0Jundec-7-ene (0.12 mL, 0.80 mmol, Aldrich) was added dropwise to a
suspension of Lithium chloride (359 mg, 0.847 mmol, Aldrich) and Methyl
[bis(methyloxy)phosphoryl[{[(1,1-dimethylethyl)(dimethyl)silylloxy}acetate (Tetrahedron

25  Lett 1981, 22, 663-666) (265 mg, 0.847 mmaol) in dry Acetonitrile (16 mL) and the mixture
was maintained at 0°C for 1 h. A solution of (2R,4S)-N-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyt]ethyl}-4-{[(1,1-dimethylethyl)sulfinylJamino}-2-(4-fluoro-2-
methylphenyl)-N-methyl-4-(2-oxoethyl)-1-piperidinecarboxamide (Intermediate 9, 378 mg,
0.58 mmol) in Acetonitrile (5 mL) was added dropwise at 0°C. The mixture was stirred for 7
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propen-1-y1)-1-piperidi necarboxylate (Internediate 16, 25 g, 71.7
mol) in_d 00 5mM), at 0 C, a solution of D bepz -

di car boné?@g?of@%}(ssm mmol) in DCM (100 m) was added aﬂﬁ¥@ﬁ@09’0°°190
reaction mxture was stirred for 2 hours at the same tenperature. The
sol vent was evaporat ed and the residue was purified by flash

chr omat %I%H A (tﬁ érg&aaﬁl}(ésﬁ/%%Ilo%‘eostgtl%@?as%e éé"sbngatﬂr Go3 4 aﬁ?or 4 he

from cy exa xane/ Bcerat & 3% 6l uen

the titla &d@ﬁeme(@de@ © & reariias mixdue angi the dwo @Qa%pweﬁeesepe@%rﬁhe

1H NVR (cé0bingdizrgdiSphates viere aried (NBSO, YV arkDeapordiedlo dryOéss: Thd 8rudmwab

H) 6.93 urn?ecp% (f@sh 2chlfgm§to§|%£ ¥?Qm9§hc§ammti3r a1 gBléége)éléyéﬁém(('ﬁbnﬂﬂd)to 0:1
t I

.99 -
T aes ( vpheingetact 1o Gy prgi g G722 minqy 3
(m 6 H)foal_mgﬂ'-l NMF90500rMH2.L DYISQ-cs1L5 a9 ey, LHH-68 (5.2 7.6 710 (., AyH)

1.16 (s.,6.92 td) 1 HHRLE (1R #)6. &7@ M A} 5.281-5-380n [MHWS 0042,71 Rve36+H] 1 H}B.71

| nt er medy af gy )2 ?%qfl‘éede b lé'»Ji) PR8I 1.35 - 2.10 (m, 4 H) 1.05
e A RN SR DT G o

~3:1 most probably E and Z isomers (see the S|gnals of OMe at 3.71 ppm). UPLC: 2 close

({Rphen)deg@g RV@%%@W@HM%':@&EB@E H2- propen-1-y1) - 1- pi peri di necarb
oxylate (Internediate 17 29 g, 60 mrol ) in dry Dichl oronet hane

(DCVM) (500 M), at 0 C, TFA (125 m, 1622 mmol) was slowy added in
30 ni ns 1afeamediate $hction nmixture was stirred for 2 hours at the same
t enper atMetbyl4i[(2R, 4Sh¢-t{[{tﬂtR)Wa[§ ﬁbis(trlﬂdommeth thgl i o

sat ysat @riseHyi-49 gl 4HITE§0-2TM’@t ARSI €

Conbi ne®R¥HE = ®re dried (Na2SO4), filter ed and evapor at ed
affording the title corrpond (23. 0%@0 1 mmol, quantitative yield)

as a colourless oil. 1H NIVR (480 O-d6) 8 ppm 7.46 - 7.56 (m
1 H 7.25 - 7.41 (m 5 H %g(br =92 - 7.03 (m 2 H
5.67- 5.83 (m 1 H 5.03 - xQ EP2009/ 055190 5.19 (m
2 H 4.97 (s, 2 H 3.96 (d, 1'H 2
2.29 (s, 3 H 1.99 (d, 2 H 1.54 -
Rt=0.62 mns, nmz=383 [MtH]. | nter
f (2R 4S)-1411[ 3, 5-
bi s(trifluoronethyl)phenyl| nethyl hyl ) am nol car bonyl | - 2- (4-f | uor o-
2- net hyl phenyl) - 4- (2- propen- 1-y1) - - pi peri di nyl | car bamat e 10To a
sol ution of triphosgene (0 714 g, 2.405 at 0C,i e

acet atenr(qs. 5 P was sPOWIY added s sol ut %thg'] M&é{%yﬁ hm"!? ~1-13,5-
R2R, 4S) -ps({rifugromeioyl) Qhﬁ?md]ﬁtwlﬂﬁ@ﬂw)ﬁﬂmcﬂ@!b@fwﬁ%ﬁay&) 4-pi peridinyl]ca
r barpgt e cﬁmamsﬂtenwmﬁ@l]a&mo? -2g4-fllord3R-metylphendl)-Fipfpelidingl]2H)(1j1n dry

me2 H 2.76 (d, 2 H
F1 36 (t, 1 H); UPLC
19 Fphenyl net hyl

ethyl A ”E aﬂﬂnathéd 136 Tl tbste!erbhddidi dof 964 Tngl280PRn) and
(13, 5- biAsels P ey ‘éﬁﬁﬁm M@qm ey sivesesqepc i Tivpads (107

27 15 Sepg. 20000 mvib),44¢@riah) abd T reaotion endurd@as(ined ati2p "Criodd yreEtNa COs
acet at e dahffatel )soN}ﬁén adsaddddw E!ér@ﬂﬂl?%n@iheorﬁrxtuT@WaE%&tﬂéété@@nh EtOAc (3X).

Sus%snS'ﬁ%nc\é\ﬁﬁ)t r{]e% drgérei" ? g}uggessw g%rngd élﬁ‘%%&ﬁﬁg,;})]%%) eb%ra%mngg Thg%{ude

sol i on

phases W%@B@@tﬂ@a cwaé%gﬁ@dusorbﬂa@ewm&é@mﬁeéavwewre%nhw to 0:1

acet at e Qy@loheganreh/EIOAC) dorigiveettheditigactinepquingd S([@ 68 wey, 0. tH9 eongINEZBAg!d) as a

filteredopfegVaratalftk 400 MNAEMSOHES ppm 7.92 - 8.03 (m, 1 H) 7.62 - 7.75 (m, 2
H) 6.68 - 7.30 (m, 3 H) 5.20 - 5.37 (m, 1 H) 4.94 - 5.07 (m, 1 H) 4.30 - 4.46 (m, 1 H) 3.67 -

30 3.81(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
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20resi due was purified by flash chromatography with Biotage SP1 (from
1:0to 7:3 cl ohexane/ Et0Ac; 40 M to give two batches of the title
corrpound:WQOéQP“é?’]QS 2.40 mol, 46.0%yield): 1H N MR (5BETHERR009/055190
DVBO-d6) 5 ppm 7.94 (s, 1 H) 7.61 (s, 2 H 7.27 - 7.38 (m 5 H) 7.24
(dd, 1 H) 7.18 (br. s., 1 H 6.91 (dd, 1 H 6.76 - 6.83 (m 1H) 5. 68
-581(|\H;'t1H)506-518(m2H)488-500( d

H 4.36

306(mj_(g|gju$romt_@d)_phene ethyl 1347 -(d4flycro- H)184-
2. 05 ( MmmehklphtnGH-1(8- dla?za#ﬁlro[HJBlldBcaRba darﬂax'ﬂ‘afésﬁ 2Mand Méiby] (48] 58,7 R)38-
2 d bat qf RELENE bH(ﬁﬁlu%gé‘rh@t AABYcatb8n -2 BSfoR-3.
(frolrf\n C furtner (wWo pat crhes
of tRe tMehy H FOlagaePIF0] 2 edi ate 20

nyncar bamate g 0

Asol ut i onof phenyl néThyl
bi s(trifluoromethypp
2- et hyl phenyl) - 4- (2-
(Internmediate 19, 6

, 0.901 nmmol) in 5 Dich onmet hane (DCM (50
m) was cooled to -7 and ozone was bubbl ed threfigh the stirred
reaction mxture for mns; the reaction becanegblue. Then it was

stirred under a nitrogen atnosphere and di nethyl sulfide (11.73 m,
159 mmolTo was added at sol@#orC. The of esul t iMethyhi xt ur e4dER.69) -IEHRF 643,5-

16 hrs t%(ﬁlﬂ@@@heﬁ@%blﬁ’é@#]etﬂ?l@(ﬂié&@l afidjcdrBaAlL(1M-xt ure was conbi ned

tlg ggl 3t | 5 ﬁ&ﬂﬁfﬂr;gr%hﬂiﬁp &%@ﬂ%f%%w@gﬁg?ﬂ p%de’?‘dln?ﬁ-zpcfxBB&QHéﬁe
bis(trifl ftﬁfmﬁ %yl )W@éﬁw e A9l Mino¥asapdsyiA & Pk 194,672)
2- met hylapkehg rgactionf trixtpreopanstirredldt-26- 1681 foe 5idhisy Miethy bitamat(é mL, 6.26 mmol)

(1 nt er megsadRied o tRDRablbn Mixipd aﬁﬂ‘il'v)as' éhrr@dffbll PhRARIMRNGS (2N dveRhight.
m) was 'I%%Oljesglon lx’Zﬁigra@]p%u Y_lery refl.{tﬂy i aq\(lial-rl‘%téogﬁnrgttg%o%ﬂ eacqj DCM

reaction mXture_ror on "bec

was 13t i rMasedosdndae e ﬁh@?%g‘é@reaaeﬁa@weﬁ@ ane s fexeryYassaxtrerigd V(lfiloDCM
m, 135 (BXphdd thesconttdiest atganitehEsesTiverer driad aridhevaporited & dysest iThe etude

for 24 Kys 6&|f|95%?(§1[c%et§drﬁbl§é (BAQRbAe1:0 1H9: 1 Wclﬁ%h@@oﬁ\@)afb dg';i@é‘ the two

m xture were evaporated rynéss and the crude was purif

f1 ash- crﬂ\f\%ﬁ?i’)&?’ﬁﬁﬁy with SP1 (from 1:0, plateaux at 8:2, pI at eaux at
7:3, plateaux at 1:1 to 0:1 Cycl ohexane/ Et0Ac) to give the title
corrpOund(1f‘%Becm)qlntémﬁadi‘m®H2 MeRod/ ARl ddaste&‘@ols@ﬂsn temiethy (PRSS TRIB-{[{(1R)-1-

t -

?(r)rglrjnn 1% %ﬁz{ 3}@4 I]g ﬁ‘(g(éi'h B&‘?}@}-? oor%‘% rget}’i@b ényl)-

7 62 iro ecang- iar /oGyl%j 8585 &Hess
D 60 b, on11 NMRseoq Mz, DM3D+dz), 5 mpml)7912 88. 10 ) d4HIFr1652 74 @m.62 H) d,091-
H) 4. 30 719461 K)5.88 - §)953m34 H) §7§4semm11h=b 5224905 38 (1 .08 -H)12(n90

ke }gf Son gﬁﬁ ﬁﬁ@@)ﬁf@%@éﬁ?m g M;ﬁ%-
I nt er rre 211H) .34 et
(2E, Z) - 44(2R, 48) - 14111. 3, 5- bi s(trl fl uoronet hyl ) phenyl | et hyl | (net hyl)

am nol capiopyfely Zirtdmiddie 013 (@idwebRemMEA)2)4Metty qheme metdiy{i Rxyi%s
rbonyll yis trifluoromethyl)phenyllethyly(methylamino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
30  diazaspiro[4.5]decane-2-carboxylate (27 mg, 0.045 mmol, 31% yield) as a colourless oil.
1H NMR (400 MHz, DMSQ-ds) 8 ppm 7.97 - 8.03 (m, 1 H) 7.66 - 7.73 (m, 2 H) 7.12 - 7.20
(m, 1 H)6.88 - 6.94 (m, 1 H) 6.74 - 6.83 (m, 1 H) 5.26 - 5.36 (m, 1 H) 4.09 - 4.17 (m, 1 H)
3.71-3.79 (m, 1 H) 3.51 - 3.65 (m, 3 H) 2.63 - 3.41 (m, 5 H) 2.27 - 2.35 (m, 3 H) 2.04 -
2.18 (m, 1 H) 1.81-1.95(m, 1 H) 1.38 - 1.79 (m, 9 H)
35

-hp -



30ami no) - 4- pi peri di nyl1l-241(1, 1-di net hyl et hyl ) (di net hyl )SI I yI I oxyI

but enoat e WO 2009/ 133135PCT/ EP2009/ 055190 HC kCH3 H3C CH3

DBU (0. 3380209133130 rmol ) was added dropwise to a suspgﬁypg?{m?ﬁj”ﬂ?od
| (110 nmg, 2.59 mmol) and net hyl

[ bi s( et hyl oxy) phosphor y11{[ (1, 1-di met hyl et hyl ) (di et hypsi | yl ] oxy}ace
tate (T trahe I nd_ 1, 22, 663-666; J. Og. Chem 2006, 71,

9144-91 ) in dry Acetonltrlle(15n1 and t he
m Xt ureMﬁih‘llrml nt al nPd at 0 Cfor 1 hr A solution(4fS -[3,5-
[ (2R, 4Shid(trifiddrdnfethyl)phenyllethyl}( methvl)ammo]carbonvl}-? <{4- quoro 2u

bis(tri falﬂé{f{g;@%hgglg)d) £0¥dgi bpny 1} - 2- (4-f 1 uoro- 2
- met hyl - [ of

20,866 ng, 1.297 mol) in Ag

T at e (I nternedi ate
_was added dropw se at . .
. hr, while the 10
tenperature was all owed to increase ther solution of Lid
(220 ng, 5.18 mmol), nethyl o
[ bi s( et hyl oxy) phosphoryl]{[ (1, 1-di hyl et hyl ) (di met hyl ) si |l yl ] oxy}ac
etate (Tetrahedron Lett. 1981, 22, ¥63-666; J. Org. Chem 2006, 71,
9144:9152,1.6 g, 5.18 mol) and DBU {0.718 m, 4.8 mmol) in dry
Acetgnltrlle (10 M), mantained at 0 C for 10 mns, was added at 25 C
to the reaction mxture and it was stirred overni ght Further 15
sol utiodoof Lidg 110 ngsolwtiosd mol Yf met hymethyl (2R, 7R)-8-{[{(1R)-1-[3,5-
[ bi s( metbiryiriaxarpmaospplosnylibthlifnethyl)amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-4-iodo-
di met hy' 184 Bbékas(p% mame'zé&é Beswlaa@e(te@be O?Teﬂt {ANGRNE hehethah®P 120 21,

663
1B iy At 7OPiPY visaeed Fypred B il di Rt 13 ik
C for 1@“91101%62 M@'h(ﬁ?@d ling Miere @Q%PV@QQ%%?QJ@EE‘EMPBG”Q pregsige M d

was sti road téroperdtune wvsrnighitl e t he tenperature was all owed to |ncrease

to 25 Z%éécn&lalﬁ%resaﬁaér ak&ed a8eR NtSHm A UbdsPBd aRgh Bhéda W%vap&s@d to

and the r

with £t &‘A*éﬁfs%x%%ﬁawﬁ% f%§%§.vﬁéﬁ%eéﬁgsﬁqﬂﬁﬂ% Wé gﬁﬁ G} Phlasos
evapér atse sePRidedd therrauepugenabec aﬂarqte&dwwy SO FHEHYTNRTP
(SP1; f rcombined, tided’ oBrMeiSthexaneaBbGiar) tot driegeseia giwe crudeenaterigddiema)
(889 ny,aslor@fde BMOthis &de%rﬁ(ét@rhéi)wa%sp@mwlb FSl@Qi‘[béh cHrbmbdErdph Qg with

DVBO- d6
(s, 3 chyé @%@néﬁ%ﬁ) froﬁ?&i/ﬁ t&gm(&g' , a |o OP%g(ﬁve tg%ﬁréﬁ%_
(m 6 H@sovhie fpaming s )3 consi sts of two
spe@les YRIG: cR’f=@6&mlm9’dZ-|fﬁoélthbH§/ E and Z |sorrers (E/ Z not assigned).
thIIiCSSRt‘HJNMRlﬁi@MH?Zzoﬁé)ﬁ dorhi7483 301 Hr),t@;mea#)ghza mgrmg ?ga 1 HE B -
! 1 PL 56 @Pt 88Kl 3 H),3.37 -
ami nol ¢ a LT 5 e
TG e et e e
(2S, 5S, |2) 84111. 3 5-bis(tri fI uor onet hyl ) phenyl I net hyl I WO
20095133135PCTI EP2009/ 055190

(et hvnqmepmgg%g@%vll 7- (4-fluoro-2-nethvinhenvi)-1, 8-di azaspirol4.5

ldecan 1,1-dimethy h\?l (ER)(L% ?ILgFodh &hvl%)wenvl?-él -0xo-1-piperidinecarboxylate
8]
N. 0. CH
T Fen,
H,C O CHy®

F
30  To asolution of (23)-hydroxy(phenyl)ethanoic acid - (2K)-2-(4-fluoro-2-methylphenyl)-4-
piperidinone (1:1) (WO 2008090117 published on 31 July 2008) (50 g, 138 mmol) in dry
Dichloromethane (DCM) (550 ml) TEA (29.1 ml, 209 mmo!) was added and then BOC-
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J)V\CF, H3C-o CH CH 3 NNN N

5Toasol ut i gnof Met hyl (2E, Z2)-4-[ (2R, 4S)-1-{[{[ 3, 5-

bis(trif 1% u§ %/) phenyl ] met hyl | (et hyl ) am no] car bonyE?T@Pf%wp?ﬂ%q o]
- 2- net hyl phenyl ) - 4-

({ Rphenyl net hyDoxyl car bonyl | am no) - 4- pi peridinyl]-2-{[(1, 1-

di met hyl ( I
o SRRLYEE ST E S BRIt T
nmg, 3. 3ze@ﬁ¥'8r')wa§r¢dufteﬁéfv'ﬁhé%€ﬂ PHgat 8ols@AmMIbandae Rhepes Weie §ePprated The,
Then 10%gali¢ lagenmasodrieC(Ne@80¢ R Giltergd a0d @48paratell jn vemsicatiretbsidus tee
sol uti orpuafieh bPg sias Bhé bhglidd [ﬁn'é( SuiVaswist Ty (T3 WO Ade bEERIhe title

. resulti

at ph%ﬁ?gwﬁt A rocholeos A8l £ ALANR a0 ! & bﬁﬁb%ﬁiénﬂ%% ohe

st | o O Lo e ey B b ness L IO TP NS 155 050
phases Wey & H & @l 8d) 213%- 262 (mphabe2wdds.ekil) 488 ed.Sii(th SEHOWMELC284=0.77
and t he Wihganbtrednpbgamy c phases were dried and evaporated to
dryness. The crude was purified by SR (from 1:0, plateaux at 1:9,

pl at at 0:1 clohe{(ane/ Et OAc) to give:
(lst Iut@’@’-@ﬁi\iﬁé—mﬁim 8 {[{{3 5- bls(trlfl u ororrethyl)ph p

20 di azg 'ﬁ&haﬁbdﬁﬂa&eﬂae%@amylm %n(:l' MQﬂiﬁ&fHFtﬁ |2 R4ramnﬁb 212-
ol 1?o!z\m M9 Henh-£23d u)-4:pip i dhEtArBORy1 ¢H0f) 1

S0 1]'J. = 0. 2

H 4.75 (d, 1 H 4. , 4.29 (dd, 1 3.79 (dd, 1 H 3.67 (s,
3H)344-355(mHJN. 3. 05 (s, 3 H 2.77 97 (m 1 H 2.41 (s,
3 H 2.14 - 2.33 (m ) _IN86o: @102 (m SN 1,63 5 433 (m 3 H

1.47 - 1.62 (m 1 H); the re?ﬂ%ttW@HZS st ereoché s?trry\ﬁ])g ‘the 0(8) has

been det erm ned by diHel a (8) @HJ'GCI—Q(?) eq at

1.71 ppm The at om numnbe g shown in the foll ng structure is

i ncluded for the purpose™¢T correlation with t NVR data only. WO

2009/ 133135PCT/ EP2009/ 055890 HPLC: Rt= 6.56 mips; MS: m z=590

[I\/Hr . (2ndel uted) net hyl (2S,5S, 7R)-8-{[{[3,5- 5

bi s( ri fluoromethyl)phenyl]nethyl} (met hyDam no] car bonyl | -7-(4-fl uoro-

2- met hylfphdimethylathd- di azas{@ER)EH4-TBode2arshypheayhdxopoat-piperidinecarboxylate

(1 :ﬂu eR/R ?ﬁ@%r%d%@e 13887 81y, )1@326@310 WRds dedelfed/iny 7l AMMEONIA M/rMécquo’rs ¢hl,

€

741 (m 2opHt, s RGR) of PER s Jsk n s hotfarily - ror ﬁ?ﬁg {2

(dd 1 F@oxgbgrplmd%f g,|)15§ n@goi yasgdﬂ&d gnc;hgaactlgw WAs gwiredlatl_qj r@ght( The
3 HRO02. t@actio.rBistufervag eMpp@aied if yac® td) oldain 2 yelPw33l that was nitsselyemlnmo

-2, 11I (i & ETB%A% a“ng waslaea Withmxs8 il of NAHCO stQt/%bl aRd %ea\tgwmso @l of Brine.

signal s an str

has beenérggg[gz %Veeﬁ YLl r|e cf}e %vr%pﬁga[t%c?havécnﬁ é ﬁéﬁf&é‘gfﬁf ue(%éeogﬂ%ng s[ s

of the dﬂﬁeﬁalme&%pémfwu afpiatage NH-eplHBAI(40M) gloting withe8:giCork mede affery:

shown in the follow ng structure is included for the purpose of
cor pgl athony i 1L NG IR A 2RMU R 4-amino-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-
yi)-1-piperidinecarboxylate (Intermediate 15, 402 mg, 1.154 mmol; 0.94% yield). TH NMR
(500 MHz, acetone) 6 ppm 7.23 (dd, 1 H) 6.86 - 6.95 (m, 2 H) 5.84 - 5.97 (m, 1 H) 5.11 (dd,
1 H) 5.07 (dd, 1 H) 5.02 (d, 1 H) 3.96 - 4.07 (m, 1 H) 3.38 - 3.48 (m, 1 H) 2.37 (s, 3 H) 2.11
-223(m,2H)1.77 -1.85 (m, 1 H) 1.67 - 1.77 (m, 1 H) 1.60 - 1.67 (m, 1 H) 1.49 - 1.58 (m,
30 1H)1.36 (br. s, 2 H) 1.18 (s, 9 H). Dipolar correlations: H-12 to H-13, -14, -3, -3', -5, -5'; H-
2 (3.41ppm) to H-20, -2 (4.02ppm), -12, -3 (1.75ppm), -5 (1.70ppm); H-20 to H-6 (weak), -2
(3.41ppm), Me-24, -5, -&', Boc; Me-24 to H-6 (strong), -17.-5, -5', Boc. Dipolar correlations
are meaningful only if the piperidine ring adopts a non-chair conformation, e.g. twistboat. In
addition, the aromatic moiety is rotational hindered, i.e. Me-24 and H-20 give different
35 dipolar correlations. The atom numbering shown in the following structure is included for
the purpose of correlation with the NMR data only.

cOr r &Hatd on bet ween
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15 HPLC. Rt= 6.63 mns; MS: m z=590 [M+H +. Internedi ate 24 ( Met hod
A) - <<
phenyl met'KQRPPIR1A%1- 141. { (1R)- 1-[ 3, 5- bi s(tri f1 uor omet WYFVERABNIEhy
'l (et hyl)

20am nol car bony11- 244-f| uor o- 2- met hyl phenyl) - 4- ( 2- propen-1-y1) - 4-

pi peridiny | carbamate WO 2009/ 133135PCT/ EP2009/ 055190 To a

sol ution 0“5{& 141 phosgene (0.35 g, 1.179 mmol) at 0C in dry ethyl
Acetate (2.5 W -was slowy added a sol ution of phenyl nethyl

[ (2R, 4S) - 254~ ¥ | ugr o- 2-wet hyl pheny1) - 4- ( 2- pr open-

1-y1) - 4- pi peri‘mgml'i»‘aﬁﬁbah‘ate (Intermediate 18, 0.98 g, 2.56 nmol)
and TEA (0.9 m )i in drym5 Et hyl Acetate (5 m) and the m xture was
stirred for "&m&u;es at’ the sane tenperature. Then a sol ution of
{(1R) - 143, 5- bi s(trl fl uor onet hyl ) phenyfl et hyl | met hyl am ne (Organic
Letters, 5(7), ”\kﬁ?‘(ﬁ 1010; 2003, 0.764 g, 2.82 mml) and TEA (0.78 nl)
in dry Ethyl ace.tate (5 M) was added in 5 mnutes at 0C. The

resul ting suspersion was refluxed for 5 hours. After cooling the

m xture was diluted with ethyl acetate (100 m) and washed with
NaHCO3 10 sat. sol. (2x50mL). The organic |layer was dried (Na2SO4),
filtered2énsiuleupporaitrethyieityl t (2R 4B si-shiovia@-fudrd-binssih PyhehnlyBeih(2-propen-1-

chr omat gzgﬁaﬁ é(nc(n?éc%F gla&b’%ft% dRtk 36! 2 n]%elo 51 Agho ?‘OCG)J%' |@)5#M R

f
af  or i HE04 NE pEqianghpall f%eé >6l§<%1 Bl 250 9o 1t 51
whi t & f dat (ML NVR99400, MH) 4. @\5@12((@) 1605DE8 7388 (1.1 H) PO 15601 2192

H 7.24 229/ @ Km1.85 (48, 17H;L264 ﬁ?:ESnﬁmH 1I5)1 -6.85(m, 1BHP6.2( 1, 9 HR Cipdir

g ]7_% E Q:Oﬁg |6ﬂ H)gc? %6-3' % 24 ?I sﬁrgh%)i EH)gSH?b fo
(m 1 1, (ééBDp@ 30 "(9§'| wq)akb gBc. miar(ﬁ?r egatmszl geegingil Hy'vl'f s
- 2.01 (pmerigine)ring. 8dopts &. M-¢heir donfrmilidg ¢€.d, tvdstehat. WPeditigr, thg ap@natic
m ngp mrﬂmet @rdt%ﬂﬂbfhm@@rehf‘(&@é R dothe?dsdnMt NOThBhtoawn dubering shown in

phenyl I[?Mn %rﬂéﬁre%sﬁ]c d for th? P toﬁy? Pf correhatlf)? with the NMR data only.

R1- 143 Lo onat phéeny

am nol car Bgny 11- 2- (4-fl uor o- 2- net hyl phenyl) 4- (2- propen-1-yl)-4-pi per
i dinyll call’B‘afrraIae (Internediate 24, Method B) and phenyl net hyl

112R, 4S1- l%i&(alS) 114315,

bis(trifl uoro »L{I pl&ghyjd et hyI | (met hynam nol car bonyl | - 2- (4-fl uoro-2
- 25net hyl pherr:}ﬁ .-.;( @ropen -y1) - 4-pi peridi nyficarbamate
(I'ntermedi at:¢ 23

i !..

The residual crude was purified on biotage Si-column (75L) eluting with 98:2 DCM/MeOH
to obtain:

15 (1% eluted) 1,1-dimethylethyl (2R,4R)-4-amino-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-
yl)-1-piperidinecarboxylate (Intermediate 15, 24 g, 68.9 mmol; 56.3% yield). UPLC: Rt=
0.57 mins, m/z=349 [M+H]"; 293 [M-56+H]".

(2" eluted) 1,1-dimethylethyl (2R,4S)-4-amino-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-
20  yl)-1-piperidinecarboxylate (Intemediate 3, 18 g, 51.7 mmol, 42.2 % yield). UPLC: Rt= 0.58
mins, m{z=349 [M+H]"; 293 [M-56+H]".

Intermediate 17
1,1-dimethylethyl (2R.458)-2-(4-fluoro-2-methylpheny!)-4-
25  ({[{phenylmethyl)oxy]carbonyllamino)-4-(2-propen-1-yl)-1-piperidinecarboxylate
-59 -




To a sol ution of triphosgene (1.713 g, 5.77 mmol) in dry Ethyl
acetate (2 at _000 was slowly added (fomation of ga

sol ut i on(‘% éﬁf}?ﬁet hyl [(2R, 4S)-2-(4-fluoro-2- BeRRSi 6o
30net hyl pheny1l) - 4- (2- propen-1-y1) - 4- pi peri di nyl ] car bamat e
(Internediate 18, 4.8 g, 12.55 WD 2009/ 133135PCT/ EP2009/ 055190 nmol )
and TEA (4.32 m) in dry Ethyl acetate (20 ml) and the resulting

m xture was stirred for 5 mns at 0, C. Then a solution of
{1-[3,5-bis(trifluoronethyl )phenyl hyl } met hyl amine (3.74 g, 13.80

mmol) and TEA (3.9 m) in dry Ethy e(20 m) was added at 0 C
and the reaction mxture was Stj+p cft this tenperature,
then it was refluxed for 6 @L Thé racmrom< ?(ture was diluted

-~ wi th Et 0Ac and NaHCCB sat. t i orHGassadded. Ci-%hé two phases. were. .
separated and the aq. phase was extrac with Et0Ac (2x). The

conbi ned organi c phases were dried (NaZ$SO4) and evaporated to
dryness. The crude was purified by flasl#chromat ography (SP1; from

1.0, pl I

gi ve: p (e%gi(e tO% ]Ufhgh@{j[rrem% (%4524(?@ %%?q ?JWEE&%QM}Q 2
bis(tri PFQRﬁncﬂﬁé‘ﬂ HWF)%'HW??'P@%WNW&W&‘?@&H BbB?‘ry 1rpm200'21 dry BeM (490
met h§!| pehyat)G 26 2-sojutiop exhi-Dlibgriyt d&cmbpemted?ﬁ)g |&ambedeineDCM (100 ml) was

\(Nlhlnt g”;?lgti@(ﬁ @nd4he YBLARH Bixtide vdd stﬂre?ihdﬂ@hour%@tﬁh%ééh@ f@m at@re The

H 7.13 STIgent \yaﬁfv?;?#rat;gl_ﬁlwathggemgge [H\iﬁ'ﬁ)[?d}_%?% %fhrorgk%gra n}/( %ﬁl‘

5. 65- 5 sgatemyon Filieg gsl ysing @ comq)fi%l\ﬂ)an frgmcyclohexanerp 822 8\5:|Q exanpyet

(m 2 HacétaBBas etuebdaffording th tie 36mpoBnd! Y g3 601 Hhmal, 88 % y&eld)7ag mwtite
H 2966 tfsin. H H)\ARQM%@ MHZ -DMs$Ns) 8 doin ?1@07(4% (m3 5) 70557 13 2m 02%@!933

f
ol 33) A0 ah 48878 %W?brﬁoﬂf t§§ﬂ‘ % H#?F*rﬂ%erii% SR r‘*yaf*r(gm
fol | owi il 4vEt hdd4 Am, { %%—éﬁéémr&%r?g 2088 ot 44 -Thed dnohf) 2.20 -
nunber i r29575¢m@va n.g6het HPIthpMH)AL BT 5 UBBYFE 1i19) 1.6C - UdBBAni,or HY helg (s 9 H);

ﬁ}JL?"ZS&%ﬁ“ B P gl BV SR 49 - 1 ([((19)- 143, 5.

bls(1 rifl u ororrethyl)ph enylJethyl}(methyl)amin
o] car borpteymediate 18 u or o- 2- met hyl phenyl) - 4- ( 2-

propen- il)ll'n"nletﬁvpe” di nyl | caj{hRas)-2-(4-Fltiors-Daaétayhéhy) -3 rgper-199)-4-
nmmol , 3 E a wiite solird. 1H NVR (500 MHz, DMSO- d6) Sppm

‘ 7.06 - 74
- 681(m 1H) 5.67 - 583(m 1
2 H 4.88 503 (m 2 H 4.38 (d, H)3
3.03(m 1 H 2.79 (s, 3 H 2.58 -
2.09 (m 4 H 1.49 (d, 3 H); dnatlon
C(33) was deterni ned by NVR conmpagd sonhyf he epimer Internedi ate
24 prepared follow ng Method B. The atom ering shown in the

follow ng structure is included for the purpose of correlation with
the NWR data only. WO 20091133135PCT/ EPZOOB/ 055190 UPLC. Rt =

toudnl- 6% M s, EhiforP80 o MH t.gidt @Bsﬂ%@%ék%%@@%h%ﬂ%-
S91 g O{ CrIu ﬁ1 I’) t] V\g ﬂ %t e n - I [ ndmecerirrlgg)gllaatt
pheny| mailiphenyimethyl)oxylcarbonylramino -pro o yl)-1-pipe y
|i 2R, 4S)(intermi(iie®) 17128, 6-60i lspmal)fin woy Bisbldngyipaee (PEMY K500 mhetary )C. TFA
am nol can s ry,1522rhhof) Waerstowly BBddtyihBoeming Jand4rle eeerabm Hixturé-vais&itied ifor
yllcar baf'ﬂ&?rs at the same temperature. The reaction was diluted with DCM (300 ml) and a
25  saturated solution of NaHCO3 was added until pH=8. Two phases were separated and the
aqueous layer was extracted with DCM (200 ml). Combined organic layers were dried
(Na2S04), filtered and evaporated affording the fitle compond (23.0 g, 60.1 mmol,
quantitative yield) as a colourless oil. TH NMR (400 MHz, DMSO-ds) 6 ppm 7.46 - 7.56 (m,
1H)7.25-7.41 (m, 5H)7.07 (br.s., 1 H) 6.92 - 7.03 (m, 2 H) 5.67 - 583 (m, 1 H) 5.03 -

(m 7 H 6.89 (dd, 1 H 6.74
(d,

1 H 5.06 - 5.18 30 (m
3.44 (m 1 H 2.90 -
H) 2.30 (s, 3 H 1.55 -
f stereochem stry of
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10Asol uti onof phenyl net hyl [ (2R, 4S)-1-{[{(1S)-1-[3,5- bis(trifl
uoronet h h en et hy I(methyl)am' n o] carbonyl}-2 .
or o- 2- me%(’ﬁ(ﬁ %‘ﬁ%/ 4 (2- propen-1-yl)-4-piperidinyl ]é‘éTfES%Pa?’W%
(Interrredlate 25 21g 1.780 mmol) in Dichloromethane (DCM (80
m) was cooled to -78 C and ozone was bubbl ed through the stirred

reactio 1 be e r

was st oo DbEr ST Es e AR Rl Bra PR A7 o BTt
n, 1.78d0)1-56ad-68died Hit1-3676. THIHHE-G: @éuptﬁ?ﬁgmmm%?@ M"é"]stl rred
for 2 days to quench residual ozonide. The solvent was evaporated to
dryness jaafnhtdgtLigde was purified by flash-chromatography (SP1; from
1:0, Ia'li:c-m'UiX‘cL . chohexane/ Et0Ac) to give the title
conpoun@heaylsnetiy 25s a yel lowi sh foam 1H NVR (400 Mz,
DVSO- dGMEﬁtug_Qn‘@mvl)memvﬂmﬁthvl}(mthwl)emlm)]ca:bonyl}tg (4Fflugyo-2- 63 (m 3

H) 7.26 metiyipBe oper-{- IkaH)anat86 - 6.95 (m 1 H)
6.71-6.84m1|—|)5.25-5.38(m1H)489-502(m2|—|)4.35-
4.45(m1|—|)3.36-3.46(m1|—l)\291 -3.09 ( 3 H 2.80 (s, 3 H
2.31 (s, 3 H 2.03 - 224 (m 2 87- 202(rﬁ31 1.60 - 1.75 (m
1 H 1.49 (d, 3 H; HPLC Rt= 7.19 mifis;, My —682[MH-|]+ and 704
[ MENa] +. 25 Internedi ate 27 @IK’, , HE) ,{J,Zf 4S) - 14f f (1S1- 1- F3, 5-
bi s(trifluoromnet hyl)phermﬁ/ll(netyf‘mém holCarboenyl1l- 2- (4-fl uoro-
2- WD 2009/ 133135PCT/ EP20Q97 055140

met hyl pheny11-4- (. 11Thhenyl net hyl )ox rbonyf |l am nol - 4- pi oceridinvll -

24111, 1- dinethylethyl)(dinmethyl)sil oxy}-2-butenoate HC 3 CH H3 C
3 st CH3 CH3 5DBU (0.341 m, 2.28 mmol) was added dropwi se to a

I S T I (P e v

9144- 9152y)-Fperiginyadeatentinfermedite 1 Bc2 g0 r nnrre':l)(a.rﬁi A £h8 ralhin dry
m xture g AB@t'afH '0“?; A tAe Eikire Wadktirrd fR5UhindesOdt thé 8Bk tBinPeature.

[(2R 4S)T O(|Jt ﬁﬁﬁ(t%@%{@%é@%d@%ﬁ{.ﬁﬂﬁ rn%thég f“(ﬁ\?(% géd%( %18, 27

et hyl)am' n carb
oxoééhwsfpzo ERATSI9. T3 cimaband BEA (h6E it Ehencelie (10l yas ggded in

mmol) i A:mmtemlat r@°Ce The rds)ltmassuasdemaiord ma@swiesloxat f@ & faouds.t Ater cooling,

reacti olngHod 368t \WaS saibididd 884 feﬂWI dcdlste vvé}bla@db@%ttmﬂ@mmtm@%nd two
al | owed pho I NCrease t

[ bi s( et W%SXV?rShS(SEESWo?@?]hf[a@fegﬁsdgﬁr%% %)ﬁr% (5% dﬂﬁ‘l &Myl acetate (3x) and the
i met hy| eombiepoxganie shages werer dirsdNerS )Lféf@fe g gvappyated a3 dppgss- JThe
O g20CheasididD0ms Plrifiedl 44~ Aa&P, chrcifatograpBy A6ith Biotage EPH' (flor041:0rgtp 7:3

2 465 M&cloh %eﬁﬁ@;\@%@% tadg.ve%wa%gtcﬁgpbéthb@.n@lwmi PR bhich]16%, 2.40

i ur e Tt 6 0k il 17 S i BRGFIRTS ol s, S ! (g Hh 77 -
al | oned %38 (nhdr Bhée4{dd, 2sH)T - ‘f%éhruia afl &0 6NHHAdRT 566U 8D(mit T Gh58Rd 581
Et OAc werme 1aidetb apdst(me2H)e.g81a5.68 (el &) da0qdal € 4.38hed.44 (m, 1 H) 4.36 (d,
25 1H)3.36-3.47(m,1H)2.94-3.06 (m,1H)2.88(s,3H)2.63-2.72{m,2 H)2.31 (s, 3 H)
1.84 - 2.05 (m, 3 H) 1.64 (1, 1 H); UPLC: Rt= 1.02 mins; m/z= 666 [MH]+. The 2™ batch was
purified again by flash chromatography via Biotage SP1 (from 1.0 to 7:3
Cyclohexane/EtOAc; 40 M) to give further two batches of the fitle compound (0.8 g and

0.156 g).

30
Intermediate 20

phenyimethyl [{2R,45)-1-{[{]3.5-bis(trifluoromethyl}phenylimethyl}{methyl)
amino]carbonyl}-2~(4-fluoro-2-methylphenyl}-4-(2-oxoethyl)-4-piperidinyl]Jcarbamate
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20 aqueous phase was extracted with EtOAc (2X) and the conbined
organi c phases vere dried and evaporated to dryness. The crude wa
purified %92?(]9(%?11 Thr omat ography (SP1; from1:0 to 8:2 BHHEP%PQ?(O 5190
pl at eaux at 8:2 Cycl ohexane/ Et0Ac) to give the title conpound (734
ng, 0.846 mmvol, 68.6% yield) as a white solid. 1H NVR (400 MHz,
DVb0-d6) S PPm 7.93 (s, 1 H) 756)(5 2 H 7.16. - 746(m 7H) 6. 91
(dd, 1 H 6.72 - 6.82 (m 1 H 5;48-(t, 1 25 HJ[5.25 - 5.36 (m 1 H
4.86 - 5.04 (m 2 H) 4.34 (d, 1;\&.(39&13 2.74 - 349(m4H)
2.80 (s, 3 H 2.26 (s, 3 ~5¢” -N2l 10 48 (d, 3 H 0.90
(s, 9 H 0.08 (s, 6 H; U R= 1.2F milns,” mz= 888 [ MH] +.
Internedi ate 28 and 29 38aef hyl HC 0"

(2R,5S, 7R)-8-{11(1S)-1-13,5-bis(trif onet hyl ) phenyl | et hyl | (et hyl)
am nol carbony11-7- (4-fl uoro- 2- net hyl plfenyl) - 1, 8- di azaspi ro[ 4. 51decane
-2-carboxyl ate F

E)I nt el’][nlﬂil at e28%]ag5|m%hhyl |(28h5%;f7R) 8- Hbﬁﬁhé [(QR 4S)~1 ~{[{[3.5-
isariflu er e am nol.c n r
et R e R e AT SR r%ﬁ Ghehiphball 2z
(1 nt er mdseRenet-gl ﬁplperugwllcar Q@og(ﬁrﬂsmemﬁ@rﬂ@m@@@/m1%901 mmol) in
Toas6l utDicmarbmethayk (RZM)Z&) m4} Ve BHal&) tol-—?B[ £(dn8) 0zbA8 mims buibbled through the

(trifluQg QFE{?&H Mrlé r‘i@ % Vé&% Beé%]'ﬁ@bl[rgol%%]ﬁ %ab @frfrédjunder a
or o- 2- rret g ?j car LN
peri di nﬂ'] P re a ISH C@F\ tﬁ?t_&o@t@

(Inter nﬁ@ﬁt&tm rzrxtures\aas@lrrec fgu 66 rafﬁ)tca qmemciweﬁalmilozmée I)ls vigastion gugure
cesi um fvrlfalsoécbrdﬁnédl& arrganaoadusnreacmorarmdxmrbepra@arddadsuugrsmrarapr@eéUure a

(10%, , 0.690 andther m xt ure was | d
under g dify! GRI4d)8d {[{[3 5-

rogen at for al
F1 ter cdisgy U%rﬁalemgrwﬁrﬁw@ qnaﬂolﬁ%rgoud}aggﬂr fioat %ueu%ﬁw& 42
The r esiptdepemnhyl)- ﬁa}tmartdneﬂcarbamefen (Etomasdiate i&t e 500t ang.enb¥@l 10mmol) in
sal ts) anghiébmetiaReRDEIHIEUIRITEWEE BEGIEd RFL78 FleardidozoRB &R BiBIc8Xhicagh e

wth EtQa (ﬁ%@%}tlgn%&l%?erﬁo?% H@% %Qas'&u‘?or?%%gﬁﬁ e Bl rﬂe' régc@'ﬂ%as stired

evap or ate
pl atléaukmﬁ?r Q”TOQ,?% rEReSPARE bR ethy! %ll"mee“pri'f" ﬁﬁ%ﬂ]”&&'b""%ad‘i@ g§.-{8 °C.
and pl atThaeussdingOniktiuty elasistxen @r 24 ictiotqueatiutasiduat eromiiéi at e 29) to
gi ve: 1f5l(hl;5HvS |cHFn%ﬁ'DeH%£6ﬁo(1 %'ﬁxt@ﬁi WEDe &aFBr{a(éHStb -dhyrleds and the crude was purified
r 'big;lr') F&Rf%ﬁ%j)g)r(agg ﬁtéM @rﬁﬁ] 5' })@te@uk af 803 p%teaux at 7:3, plateaux at
di azaspi ¥ bfat03] R hotons A g aineethe) o ompaind ¢8655man8 ngmoby 768k vield
Mok 1&o6didéfing thk djtalasnaunibf stertigg matdridl My i640DtwdHzactire) ase whie fypam.
; gg (s,1HLN Ivha(ﬁoﬁﬁvrm% DMslq JF%jm 9.72 1”78%@0@(%911—1)&@29 QﬂH Z.49-
336 gégf?wﬁ?r 15 °3ag 16 L g7 0 ol éi%frfct% Sz, H 4 E»sg
2.10 - Zm32 H)r.62(d) HHS%O 438w, ?M)Se34173§46f0 d) 2604 3.10 9, H)Zﬁ
gr) The 3 B) a3RVe, $H¢I2€(182h2l265(h1r§2 )f 1.001e 2@4&(&3 w\a?met(emmrn;;euau(?z Rt= 7.78
|p ar I CH2(7)eq (1.76 pp an

5) ax[ﬁ?ﬁ l@%‘%}z §8¢@2 atom mfﬁ%er ng shown in the follow ng
structure is i ncI uded for the purpose of correlation with the NWVR
dat a onllptermediat¢pC: Rt= 5.2 mins; MS: m z=604 [ MtH] + and 626
[ MtNa] +.methyl (2E,2)-4-[(2R,4S)-1-{[{[3.5-bis(trifluoromethyl)phenyllmethyl}{methyl)

amino]carbonyl}-2-(4-fluoro-2-methylphenyl}-4- henylmethyl)oxy]carbonyl}
30  amino)-4-piperidinyl]-2-{[{1,1-dimethylethyl}{dimethyl)silyl]Joxy}-2-butenoate
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WO 2009/ 133135PCT/ EP2009/ 055190 (2" del ut ed) met hyl (2

S, 55, 7R) - %{%& Hé 1 43,5- »
bis(trifl¥8 S5 ) phenyl | et hyl ynet hyDani nol car bony11- PCT/EPF07(835420>
nmet hyl phenyl) -1, 8- di azaspi ro[ 4. 5] decane- 2-carboxyl ate (I nternedi ate
29, 324 ng, 0.537 mol, 63.5 %yield) as a white solid. 1H NVR (400
MHz, acetone) 5 ppm 7.87 (s, 1 H) ?|c66 s, 2 H 7.25- 72345 (m 1H
6.70 - 6.89 (m 2 H 5.49 -5.61 (48 34,29 (d, 1 H 3.73 - 3.84
(m 1 H 3.63 (s, 3H 3.37 - 3.5 H 2.93 (s, 3 H 2.75 - 2.90
(m 1 H 2.41 (s, 3 H 2.13 - R (El*all—l) 1.59 (d, 3 H 1.53 - 2.05
(m 7 H. Due to overl appi rigc-Qf '

CH(3)eq ) the relative stereoche%i of the 8) was assi gned
~after confirmation of the ot st ergoi §o I.nternedi ate 28).
The atom nunbering shown | he fo g 108t rdct@ise is included for
t he purpose of correlatio th the. MR data only. 0 HPLC. Rt =5. 20

mns; Ms: mz= 604 [ MtH + and 626 | +. Internediate 30

15phenyl net hyl
112R, 4S) - 14[ { (1R) - 143, 5- bi sari fl uor omet hyl | phenyl | et hyl | (et hyl )

am no]

car bonyPlBLﬂlO 399 0 4% H%"?%}]N%gﬂgﬁdldz?pﬁ"fe E?oe?lﬁiﬂefsﬁn of LleCI’II(?ZI? 0n gasr9
banmat e MmOl aprei vHE(metylaxpphosp Litidspeshypthy!) (dlmet IsnlyI]oxy}acetate
enyl net ybfdrarabQ) et -10B{ ( 2R)668-468; 5- Org. Chem. 2006, 71, 9144-9152, 810 mg, 2.59

20bi g(tr rhrfwhlZi?{&?ﬁ@cBbbh?nﬁlB?WHn)eénfthé éﬁ?ﬁ&@@%mm{awdbm%lro?-u ht-A Mo

- 2- et hyl pi peridi nyl ] car bama

prope e
(1 nt er mex (ﬁlate 24, 1.2 g, é’é‘ fn dr%DchIoronetha (ASC):'I\})T 46
m), at Uﬁwflwromﬁﬁwapbﬁyllmeﬁwl}@metbyl aminelrerbanyl 2t fltmeZnactbyliahenyl)- -(2-
M nut esoxodhyil-aghieridmgi|¢areamaretechedRite 20, 866mmge$.287 nirhel) BaAetonitrile (

te”peratnlﬂ! Qd&éae% Wi déf Qc Hﬁtr?é) hér’??rﬁxtur@'ﬁ?é@t}ﬂe F i e whi the
i 1’ tﬁ@wf ¢ das gtsfi)rb"arﬁeaeﬁw% G daklber §ORtgh o ﬁi?ﬁ! Mo,

evapor atr@HOBmdele r Bs(ohethyloes) ppaspifondKi( b§-dimetbyie b mtbxd}sammy}(agﬂate
system (#8riMeeirdrt Lo ge981el 22 isBg-66600 HGYChyR] obexane d1a4¥0%21.69%6.18

cycl ohexgn n@ gﬁsd"&ﬁ%ﬁl 4 @ﬁlrﬁ‘cﬁ fﬁtq]rg%%fdnﬂﬂé (&R, GRISRES 77 5

sol vent
mlns, was added at 25 ° to the re ction mixture and it was stirred overnight. Further

15 solution of LICI (110 mg, 2.59 mmol), methyl [bis{(methyloxy)phosphoryl}{[(1,1-
dimethylethyl)(dimethyl)silylloxy}acetate (Tetrahedron Lett. 1981, 22, 663-666; J. Org.
Chem. 2006, 71, 9144-9152, 810 mg, 2.59 mmol) and DBU (0.359 ml, 2.40 mmol) in dry
Acetonitrile (5 ml), mantained at 0 °C for 10 mins, was added to the reaction mixture cooled
to 0 °C and it was stirred for 2 hours while the temperature was allowed to increase to 25

20  °C. NaHCO3 saturated agueous solution and EtOAc were added and the two phases were
separated. The aqueous phase was extracted with EtOAc¢ (2X) and the combined organic
phases were dried and evaporated to dryness. The crude was purified by flash-
chromatography (SP1; from 1:0 to 7:3 Cyclohexane/EtOAc) to give the title compound (889
mg, 1.041 mmol, 80 % yield) as a white solid. 1H NMR (400 MHz, DMSO-ds) 8 ppm 6.54 -

25 814 (m,12H)5.38-6.07 (m, 1H)3.72(s,3H)2.71-5.11{(m, 7 H) 2.51 (s, 3 H) 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]+.

30 Intermediate 22 and 23
methyl (2R,58,7R)-8-{[{[3.5-bis({trifluoromethyl}phenyllmethyl}{methyl)
amino]carbonyl}-7-{4-fluoro-2-methyiphenyl)-1.8-diazaspiro[4.5]decane-2-carboxylate
{Intermediate 22) and methyl (28.5S.7R)-8{[{[3.5-bis(friflucromethy)phenylimethyl}

-63 -



WO 2009/ 133135PCT/ EP2009/ 055190 title conmpound (960 ny, 1.408 mmol,
80 %yield) as a white solid. UPLC. Rt= 0.96 mns (larg K m z=
682 [ M-HWO 2008{181133di ate 31 Sphenyl nethyl {(2R 48)- 1-???"%%20)“9’953190
R1- 143, 5-bi s(trifluoronethyl)phenyllethyll(methyl) am no)

carbonyl | - 2- (4-fl uoro- 2- met hyl pheny1) - 4- R2E/ 27) - 3- (et hyl oxy) - 2- pr ope

v 3 0, L. LoJ D
T THHRALG N2 at nosphere. To this m xture,
pot assi um teyt but oxi de (1

1.181 m‘rnlc):3 was
ntense red col our wagcobse
er &Har m ns. ?

The sol yf1on was
o, fj
| nanot herfl.askph i : c4S) - 1-{[{(1R)-1-[ N

15bi s(trifl uoronet mhenynet hyf ymet hyDami n (gar on¥l ) - 2-(4- 1 flor 0- 2

- met hyl phenylj"ﬂ oxoet hyl ) - 4- pi peri di nyl ] te (Internediate
30, 230 ny, 0.33 ) was dissolved in 6 m of F and cooled to
-20C. 3 m of Yli sol ution were added dropwi se o the solution of
phenyl met hyl [(2R 3S)-1- {[{(1R)-1-[3,5-bis(triflF

uor onet hyl ) phenyl ] et hyl ) (m et hyDam n o] ca rbonyl1l-2-(4-flu oro-2- 20

net hyl enyl) . 4-(2- ogﬁgﬁ eI )-4-Rpk peri q\/létﬁ?/ll ] car bgiﬁaf)%-[( R’4St)_1-{l[is’5-

suspendé&s
chilled at §30
added pdt,€i oW

stirred at N

| nt &r medi at e 38 and erature was we ri’sefo :
e | of DsgANEaromGHIpheny e TG Biar oAl cBe Do e o5 oY hoty® 4ina
furt her ({iphdeylmethybhdofcaftonyllamive)-d-piuidigthygHi2e{fihiise to the reaction
m xture dﬁﬂ&h%lbth%@id‘u&ﬁ Aoy --BltehBs®. (IRbRRedRE 208 g, B mgrri_ﬁliz in
e

reactio ] Xt ur and I i hase e i @%
bri ne. %egi‘i’b% (g%ané@s. ?gé%gﬁsggﬁgﬁ%éﬁgé@gﬂ@gggh&c%ﬁ%yer@%s ng
dri é8 oveluting aedeft sHbfasdl hd Thes 10 pelaslinoer GHBoR K 89 PP mae!) was
renpved added e thee sdlbiiorr esd theeresatling umikibreeway istirréd astiercHydadrogimagsiphere
(qf/ | Engf(ﬁé’f SRfrrlm)H‘&‘ fsﬁﬂeﬁhe ct%%g/s@%& fih&9@|0ﬁ|aHH 'tl‘élgretsglﬂ %—QQﬁ@in@iaét SvafRritePts
; c). Relevant.fractions were co a e, sol vent renpv
obt ai ni ANERS The s A AP R ooeeD 0SS aRBA S R sl RS fre
whi t e f ddenphapee:were fregRted.—The @g. Rhasel wos pfteastednpvith EAQAC] andyfhe
732 130[ MbMNalned omgatiicipieased wgeoomdd aral évaporited (oldndess) Theetrodelivas pudi:d by
phenyl ”%BFJW -0, plat 1:9, plat t 0:1 Cycl /EtOAG) to gjve:
(55, 7R) B4 T B A B R P S NS P e o P e Biret hyl ) wiO
2009/ 133135PCT/ EP2009/ 055190
ami nol cdtbony11- 7- (4- felutedb- 2- net hyl phengthgl- 2- hydr oxy- 1 (2R.E8dRASEDE-
4. 51dec pngtrifluoreMelRphétymethyl}(methyl)aminolcarbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
20  diazaspiro[4.5]decane-2-carboxylate (Intermediate 22, 69 mg, 0.117 mmol, 11.29 % yield)
as a white solid. 1H NMR (400 MHz, acetone) & 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, 3 H) 3.44 - 3.55 (m, 1 H) 3.05 (s, 3 H) 2.77 - 2.97 (m, 1 H) 2.41 (s, 3 H) 2.14 - 2.33 (m, 1
H) 1.86 - 2.02 (m, 3 H) 163 - 1.83 (m, 3 H) 1.47 - 1.62 (m, 1 H); the relative
25  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 foilowing structure is included for
the purpose of correlation with the NMR data only.
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5Toasol uti onof Phenyl net hyl { (2R, 4S)-1-{[{(1R)-1-[3, 5-

b'ng L;: Llﬂeﬁ%}?mt hgl ) phenyl ] et hyl } (nmet hyDam nol car bonyl}PC,”EP200 Iy yar o- 2
[ (2E/ 2Z) - 3- (et hyl oxy) - 2- propen- 1-y1] - 4- pi peri di nyl | car banat e
(Internediate 31, 140 ng, 0.099 mml) in Tetrahydrofuran (THF) (4
m), at 0 C 2N HCl (0.148 m, 0.296 mmvl) was added and the reaction
was |eft stdrring overnight at rt. To the solution were added 10
NaHCO3 sat urﬁﬁed Sol ution a;an ‘£t 20, the two phases were separated and
t he orgamc’ one \4_@& dried quer,, Na2SO4. The solid was filtered out,

t he sol vent” was emivediin }vaciuo obtaining the title conpound (110
my); UPLC Rt=F 0 o G - Mg \@96 [ MtH] +. I nter nedi ate 33

~ 15phenyl net hyl {4

(5S, 7R) - 841. {(IMJ% 5 bi s(t rif f uor omet hyI )phenyl | et hyl | (rret hyl )

am nol car bony11-. k-gzﬁifl uor o- 2- et hyl pheny1) - 2- oxo- 1, 8- di azaspi ro(4. 51
decane- 1- car box Tate 20To a suspension of Pyridinium chl orochromate
(PCC) (66.5 ng, 0:307 mml) in DCM (2 m)

wasaddedasol ut i onof phenyl net hyl (56 7R -8-{[{(1R-1-[3, 5-

bis(trif, J w’rﬁg hyDam no] car bony1) - 7- (4-fl uor o- 2-
nmet hyl prﬂeﬁ%ﬁg%%‘) @qu\% %?5 asp]l r o[ 4. 5] decane- 1- car boxyl at e
(I'ntermedi ate 32, 107 rrg) in DCM (2 m) and the reaction m xture was
left sti@¥ing at rt foelutedhr. Further pyebhglini um chl or o¢3%.68HR>-8XH[3,5-

(FCCy (%(tﬁmﬁmom@trﬁgahéﬁmﬂnbt AR Sarbbey L BAEAIl RB- 20 &th Wb Ber}®S1 8-
left sti ” %\E} 2- c:-ar%oxﬂgt{agld'l)fér%(?% \f\'ee5§ §E%dr%§ U%gs%ﬂﬂol?'%épmer ewa

DCM Thg e organl one was
times vvlaﬁﬁ'W%?Ol'ﬁnﬂ'lNM'?&(g)d“HWW&W%S@ﬁﬁbE 9 &pariat 6P8 (Rupel) FiRé- 741

crude oljnail . 23 ¢ eJQOe(wp@rHi)M o (dhyeisH pard f(d et Hp .37 (dsh1 BhBdatetogt EpBySE3
(209 Caré g '48\240 eblﬁaﬂ i %ﬁ% 313tI-F) 21771 45 (mEi %9)41 (Red gy2AL - 2.33 (m, 1

fra te in.vacuo, o in

1 5hrof %m =gt 6l ep B Bk 0 SR

m z= 69&%2@)&}1)“*19 tw@ re A ESHRHOTHERE) 055 0551 Bysionee efied delernination of

3- et hylifle (@biry breddeyibmisiy sefr thiel otheoaiisteytdigdresry (IhetrhgdiatenE2)hfihg atom

(58, 7R) +StHokkitdhndvi irmedBidiah§ E-BAMELL ifaddbdl ok HePpidpose of correlation with
the NMR data only.

15
HPLC: Rt= 6.63 mins; MS: m/z=590 [M+H]+.

Intermediate 24 (Method A)

phenylmethyl [(2R,48)-1-{[{(1R)-1-[3.5-bis(trifluoromethyl}phenyilethyl}{methyl)
20 aming]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-yi)-4-

piperidinyllcarbamate

-B5 -



5nmet hyl phenyl) - 2- oxo- 1, 8- di azaspi ror 4. 51decane- 1, 3- di car boxyl at e
Toasol uti onof nyl met hyl (5S, 7R)-8-{[{(1R)-1 43, 5- bi s(

nmet hyl ) p ﬂﬁ?ﬂﬁgsﬂé?ymet hypam n o] ca rbonyl}-7-(4-fl uoroﬁéi‘/ﬁt%oﬁgf 10
phenyl)-2-oxo- 10 1, 8-di azaspiro[4.5] decane-1-carboxyl ate
(Internmediate 33, 85 ng) in Tetrahydrofuran (THF) (2 nm), at -78C,

Li HVMDS (0.257 m, 0.257 mol) was\added and left stirring at this
tenperature for 1 hr. methyl chle ormate (0.(019 m, 0.245 mmol) was
added at the sane tenperature anﬁsL eactt; o s left at this
tenperature for 2 hrs. To {he s@lu i Cl saturated
solution, followed by DCM{ang waaﬂ:. phases®* were 15 sepat at ed
and the aqueous one was extrvact ed*w I1|'he conbi ned organic

. layers were filtered through. a phasesgeparator tube and the solvent.
was renoved in vacuo obtaining the tiftle compound (83 ng) as a white
foam This batch was used in the next step w thout further

puri fi cdtidolutian of tipbgsgece (-85 aDisE? mrsql;)st Qioninging ethykAceattaie) (2:5, pf) was
(S 2 Helotl24dded’a 48lu(itn ob ptdnyim&hyl-[(2R,99) 1m-f1123rb+)2 BethPpheré/ )84 (A-propdn-

5. 091 % il yl]%a ’_i?%‘%gr %é%ﬁmm%l nd3TEQ\( B mb i
GRAEN f e Qe G e R I ol MR

exanpl e Thesi bl sotution hef s tfal - 368- b@ﬂ(nmor@nethwmlr@nﬂietmﬂ&mewwne (Organic
spect r UkiterhS(73L1@OTAOTDEZI0300 T8O WN2i80 riM6!) BAd TEW (0 85hI tCdryIEhyl Scetate
| nc| Udeq]’i_etnﬂj’ gﬂggd@ég 95 rﬂ](te%gl;é‘? QQS JsE?n [ Qtré?IUQQJiY hours.

25UPLC:
2009/ 13%@5?@!@&%@9&‘%@@@"%@% Mtaée@ée (WQtrPn' ygn washed with NaHCO3
(5S1UR) -s8t. 5ol (2@Pml):- Tha ofganicsiayen wasidienh@de2BOp ) Hiterdd aichguappratechaing the

am nol caghidds gurlfidd blyyRER chorRi esy@Emn %&u@ewwmg akdiumnh
Sccane: Se kYT ool v 3Ot BB LA Lt oo i

R) - 143,
bl) s(tri ceupeundthlp) bR&G It 83217 wistdh ps ramhiteoPasy fBHYMIR (460 Milz PYRQs
- 2- et hykphepy 7)982s 0k B} 7 B9d5.52 B Pid o [TA0S(g éddyie 12 ; B28i(ma b %y85at 696 (m,
Egn%;mq”% 8134827, D) 886 dig35R), Y&d 51131@35/%%@'5 ({42 mt(mfg 4.84
Sie,ordl e %ﬂ%%’?éﬂi{ ‘?W%?%i R0 498 hel ko 2L e,
out and 5 HE2381(s:eht) &S -r?e%(/éd3 BT i hdg8tfe 1tH) 149 (b Ppdli MPLCE BRtng)05
UPLC. Rminé.n¥2=880M+H}Hz= 618 [ MtH] +. Internmedi ate 36 15net hyl

(5S, 7R)-8411( 1R) - 14315-bi s(tri fl uoronet hyl ) phenyl | et hyl | (et hyl ) am no
I

car Bgnyiﬁ—ﬂggﬁﬁ—%%@% 1) 1, 8-di azaslm rol4. 51decane- 3- car
boxyl at @heaymethyl [(2R.48)-1-{[{(1R)-1-[3, |s(tr|ﬂ uoromethyl)phenyllethyli{methyl)
amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-propen-1-yl}-4-piperidinyl]
carbamate (Intermediate 24, Method B) and phenylmethyl [(2R.48)-1-{[{(18})-1-[3.5-
bis{trifluoromethyl)phenyliethyi}{methyl)aminolcarbonyl}-2-(4-fluoro-2-
25  methylphenyl}-4-(2-propen-1-yl)-4-piperidinyllcarbamate (Intermediate 25)

\ CF, \ CF,
0 Q
OLN C1:H3 )LN cs:H?'
H N\H,N CF, O H NYN . CE
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 cbserved) a solution of phenylmethyl [(2R,45)-2-(4-fluoro-2-
30  methylphenyl)-4-(2-propen-1-yl)}-4-piperidinylJcarbamate (Intermediate 18, 4.8 g, 12.55
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A sol ution of Trinethyloxoniumtetrafl oroborate (10.35 ng, 0.070

mmol ) and _nethyl .
20(5S, 7R)W%-2?0[9¥1€3_‘LI|527 -143,5-bi s(trifl uoronet hyl ) phenynet hbE T EREPHIAS W
no] car bonyl) - 7- ( 4-

fl uor o- 2- met hyl phenyl) - 2- oxo- 1, 8- di azaspi r o[ 4. 5] decane- 3- car boxyl ate

(1t er 535 2o e Ay i aSUSB L BIRE DANE CREM (2, iR Lo

sol ut i ofioraeninhat BqGedhen Rasphtionnf {&43.phis(tEtiueipmethpdnrenyiiethyiaethyigmine

| ayers \@re g¢oBiB0medol) bt TeReE.o ﬂnl)cwgh/ Ethphaeats @iamgvers dddbe aa0dC and

Conce”t rn?é F‘é?ac?@fm.ﬁbr'é' W E%jki} EF I.fta%rﬂ% I?é(ljn é%tu?g)thén ftl 4 .%}luﬂed for 6
t A

7 rbon | ) 1?8 (A1ef react&ngr%%tt{ﬁt% %@Xc (a sgm n was added.

i azaspi rMbp4aws]phesed were eeratedbandyihatasy. phoge was extracted with EtOAc (2x) The
[2&?% 13239 Melrgdfiopiteed Were Glikd (NFSC4) Bhé elafdratsll As dryAegs- TAS 2rude was
+ n n 0
sol uti oﬁum(':%do%tgg H@%JO%%?OSQ\P%%&A cyélrflr\é o; 'ghegﬁagﬂrh?fo{ @%gmgﬁ% td b4

mol ) whYCRARANE/HOAG IR 9éh of 1.25M HOl in 5 MeOH was added

mantl@i ni ng the pH around 3-4 and the reaction was left stirring at rt
for 4 hyst To the selugdd)on were adsRd W saturatg@;;s@uﬂ_ QIRANB 5-

DCM and

O B ARl o i o5
concent PEeRER: 1-yird-rirauidinylgas dyuater(| ndgrmeg ‘5@3% (Methpe 8 82 tde/ 1 Qb -5 %
fr om 90yikl)tas HOhiEsaBy. 1H ENR\(J!BOO MRk, EVABO-da) & obinGhas (e di)T8g Ecl et 7.13

T J-AF 11685 - 697 m, 1 H) 6,67 - 6.83 (m, 1 H) 5.65 - 5.81 (m, 1 H) 5.24 (q
Lo B e ST sl g T A S A Pt

fl uoro- 3 &nhy1| Uh%ﬁﬁi? 31H82@Baz'%a'é7p[mo%kﬂ BPfdeahk) 3-/6ard@k(mat H) (74 (t, 1
nmg, 0.040 mmu)j 3sHy detaininationf ofdslesdcehedisspafr S(33 1 MasMR:teMfedVily, NMR

DVBO- d6) oﬁlpgf? n wif Iﬁﬁarmé%lgg 547;9% d2foh'8wﬂg Q@ethog -A24the Mol S;B'Qctlﬁa fére
(m 238}_&0@%63 tg Thg zﬁ?m?,n%bé[n‘g 7o rh.lln %h fa@ww n}rgc]f%r? tsrﬂncgdf‘ﬂ Z*Qr g‘f

- 2.99 (pnrpogeta)‘cqrselatm@vnh the SR wptaloryy). 2 71 (s, 3 H 2.34 (s, 3 H
2.32 (br. s., 1 H 1.48 (d,.3 H) 1.34- 2.13 (m 6 H); the sanple
consists of a nixture of t W dﬁasterem somers (visible on the signal
of OCH3(22)). Tshe ‘atam nunbef:i«ng shown in the followi ng structure is
i ncluded for= Lhe\ﬁurplgsel of coIgreLatl on with the NVR data only.
20UPLC. R 0.°71 m er? %\04,,[FVH—I]+ | nt ermedi ate 37

(2R, 4E/ Z"} - MA(1R) -#14; »\5-‘-b| s{tri ﬁléyor onet hyl )phenyl | et hyl | -2-(4-fl uoro-
2- met hyl pheny1) - 4L ( hsydroxw m no) - N- met hvi - 1- pi per| di necar boxam de
25

2
:
:....

UPLC: Rt=1.04 mins, m/z= 680 [M+H]+.

25 (2™ eluted) phenylmethyl [(2R,4S)-1-{[{(1S)-1-[3.5-
bis(trifluoromethyl)phenyljethyl}{methyl}amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-
propen-1-yl)-4-piperidinyl]carbamate (Intermediate 25, 3.39 g, 4.99 mmol, 39.7 % yield) as
a white solid. 1TH NMR (500 MHz, DMSO-d6) 8 ppm 7.92 (s, 1 H) 7.57 (s, 2 H) 7.06 - 7.44
(m, 7 H) 6.89 (dd, 1 H) 6.74 - 6.81 (m, 1 H) 5.67 - 5.83 (m, 1 H) 5.31 (d, 1 H) 5.06 - 5.18

30 (m,2H)4.88-5.03 (m,2H)4.38 (d, 1 H)3.33-3.44 (m, 1 H) 2.90 - 3.03 {m, 1 H) 2.79 (s,
3 H)2.58-277 (m, 2 H) 2.30 (s, 3 H) 1.55 - 2.09 (m, 4 H) 1.49 (d, 3 H); determination of
stereochemistry of C(33) was determined by NMR comparison with the epimer
Intermediate 24 prepared following Method B. The atom numbering shown in the following
structure is included for the purpose of correlation with the NMR data only.
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(2R) - N-{ R) 143 o-bis(trifluoromethyl)phenyl]ethyl}-2-(A4-f] uoro-2-me
t hyl phen ? N’-Hé ]ﬁf/l 4- 0x0- 1- pi peri di necar boxam de (vwozg%/@’?z%wg’,sw"
7.93 mmol ) was dissolved in Ethanol (20 ml). The sol ution was war nmed
to 50 C, then hydroxyl am ne hydrochloride (1.212 g, 17.45 5 mmol) and
sodi um bi car bonate (1.199 g, 14.27 mol) were added and the m xture
was stirred at Cfor 2 hl’§~\4¢ e solvent was renoved in vacuo, then
Et 0Ac was added? ‘Ol‘lgwed by sat«‘urat ed NaHCO3 sol ution and water. The
two phases wer e*seﬁar at eCf and i‘he organi ¢ phase was dried and

evapor at edt0 §i ve “théntiithe%eOnpdund (4.1 g, 7.89 mol, 100 % vyi el d)
as a mxﬁur,é of georﬁatrcic LsoneFr (E/Z); UPLC. 2 peaks Rt— 0.84 and
0.86.10m g, m z= 520} %MH—I]+ | iter medi ate 38

(2R - M4(1R) - 1-13, 5- bls trifl uoronethvl)phenvil ethvll-2-(4- fl u

or o- 2-met hvl phenvl )& Nret hvl - 4- ni tro- 1- pi peri di necar boxam de 15

(2R, 4E/ 2)-N-{(1R) - 143, 5- bi s(trifluoromethyl)phenyflethyl)-2-(4-fluoro

- 2- et h)dcrq_nf % Oﬂl 1 6{@}4‘%7%#%%“% et hyl - 1- pi peri di necar boxan de

(I'nterne s dissolved in Acetonitrile (80

m), R@(a(@ragqroofgmxgg "§°‘|‘ﬁ'f‘t§l9?"%ﬁ @64“‘(99*“%“'@5 neigugnes pUtiRg- )

were added and the m xture warnmed at 80C for 30 m ns. Then nCPBA
(4.19 glnt%%-n@@la@’f%) was added portionw se (15 m ns between one

with Et20 and NaHCCB saturat edsolutl on. The phases vvereseparat ed
washed wi th 25 Na2S203 saturatedOgzol ution, watefe and NaHCO3 sat ur at ed

solution until disappearance of A The or gahi’c phase was dri ed
over Na2SO4, and evaporated to g}\-\ts he tl?OUﬂd (4.1 g, 7.66
i Bisoners,. UPLC: 2 peaks Rt=
. 301 nt er;yedi at € 39  di met hvl 24(2

nmol, 97 %yield) as a m
DAL
hvhphénvl | et hvil (met hvi) - 77

0.94 and 0.96 mins, nlz=
R 4R -1 -If (1R)-1-13,5-bis&rifl
- WD 2009/ 133135PCT/ EP2009/ 055190
am nol carbonv11- 244-f | uor o- 2- met hyl phenv1l)-4-nitro-4-piperidinvil buta
nedi oat e F
(2RION- {A 1R) - 11Fohibns(tri f | oor onmet hy:lh)epﬁme;ﬂy] et hyl} [Q-F(mS)H qqn 8)-2{3r8-
t hyl pheny Bﬁlhbrﬁﬁ{e hényflethill sty Bhiedjé4 d1l te
38, 500 niéd I M)Dr dh_wﬂ an %ngnet ] mé#u ﬁ.ﬂ f OXI r%}lg
m) and ¥ hl WAy e pahads ol dF%dé | U d§(271 By
ol ) arRichiepmegang| (DB wo l@)l?@% TRGC andogEenmaS SUbblee & tonpinthe
was | ef tstised readtign atixiute farr10LMhing; the peatkombetamebjuet Téw rdactwnhhyas stired
t gte %965@4“1#{%% étn%pmlddndv@ﬁeﬁ‘ﬁwﬁﬁ'ﬁde-r ] nW 1“78' ﬁﬁndl’?@a§ 8fided at078 °C.
S I r “ ngI'he resultlng mlxé%ure was é}lrre% forg days to quendh res%ual ozonldea?ﬁie 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-d;) 8 ppm 9.66 - 9.77 (m, 1 H) 7.94
20 (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)5.25-538 (m, 1 H)4.89-5.02 (m, 2 H)4.35-4.45(m, 1 H) 3.36 -
3.46 (m, 1H)2.91-3.09(m,3H)2.80(s,3H)2.31 (s, 3H)2.03-2.24 (m, 2H) 1.87 -2.02
(m, 1 H) 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]+.

25
Intermediate 27
methyl (2Z,.2E)-4-[(2R.48)~1-{[{(15)-1-[3.5~
bis{trifluoromethyl)phenyllethyi}{methyl)amino]carbonyl}-2-(4-fluoro-2-
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10 were added. The two phases were separated and the organi c one was
(40M cartridge; eluting from9:1 to 7:3 Cy: EtOAc) to give two
bat ches of the title conpound: 1st bat ch (388 ng, 0.571 mmol, 61.1 %
H 7.21-= 0 :
- 5.40 @iget IMJ &0 n°E’H)356(s 3H)327-345
(m 4 H 1.48 (d, 3 H), the sanpl eHgbnsists of a m xture of two
di astereoi soners at CH(9) (-55:4Bx. rel ative stereochem stry anti
CH2(5) ax. The atom 20nunberi ng Qwn i'h the followi ng structure is
i ncl uded for the purpose ofscar ion with the®NVR data only.
N 2'gHb (111 ng, 0.163
nmol , 17.49%yie|d). 25 | ntep cF
2009/ 133135PCT/ EP2009/ 055¢ 3
am nol carbonyl11-7- (4-fl uoro-2-net hyl yl) - 2-oxo0-1, 8-di azaspiro[ 4. 51
decane-4- carbox late 50 net hyl 2-[[(2R, 4R) - 1-{[{(1 R -1-[3, 5-
rbonyl Zl-EiBL( {0841 nbr D28 nirRbINWaB Pid88Y biopdvise to a suspension of LiCl (104 mg, 2.465
n| t ro di
e aews i
at m f or n3nbl) &1 drifheewaltiild (Waml)fankittbe mtwtwarmamtwe@cﬂt@t"(.‘dnr w;b.ls ﬂwolutlon
refluxegsfor 2 hrs. The so} mg@g removed in vacuoj @'Rd&té)hﬁ{jiwﬂﬁw 5~
H renove
obt ai ni mgoethr)-fninesidbylisssbripate {ntsredipia 26, $omg. 3838 mpy i@ féset%@tﬂlf
12:{“7% a@EtS b e mcrease to hﬁr solution of methyl
( ) | [bs hyloxy}p osphorlyl?{f(tl JI %y%ﬂ% Pc}( m?af%yﬁsnw]oxyg c%{até met W‘e rSHEron
boxyl at €104 mg, 2.465 mmol) and DBU (0.341 ml, 2.280 mmol) in dry Acetonitrile (5 ml),
mantained at 0 °C for 10 mins, was added at 0 °C to the reaction mixture and it was stirred
aqueous solution and EtOAc were added and the two phases were separated. The
20 aqueous phase was extracted with EtOAc (2X) and the combined organic phases were
from 1:0 to 8:2 and then plateaux at 8:2 Cyclohexane/EtOAc) to give the title compound
(734 mg, 0.846 mmol, 68.8 % yield) as a white solid. TH NMR (400 MHz, DMSO-dg) 8 ppm
25 H)5.25-5.36 (m, 1H)4.86-5.04 (m, 2 H)4.34 (d, 1 H) 3.72 (s, 3H)2.74 - 3.49 (m, 4 H)
2.80 (s, 3 H) 2.26 (s, 3 H) 1.54 - 2.10 (m, 4 H) 1.48 (d, 3 H) 0.90 (s, S H) 0.08 (s, 6 H);

washed w The organi c phase was dried over Io}

evapor at 3%812#“&%%%55 The crude was purified by flash %f@%}t@g?é%]hy

yield); 15 ’u‘ﬂ‘ 209, M mv.o A dxicRRBS 991 "“ -I'a 7.68 (52 1-

JU

(m 1 H 2.71(s, 3 H 2.52- 292(m 4 H 2.30 (s, 3 H 1.53 -2.47

has. been determ ned by dipol ar. cobr%lb ti’ons between CH(9) and

UPLC. Rt= 0.96 mns, mz= 680 |

met hyl (5R7R) - 5- {[ { (1M 1435« (9rret'hyl ) phenyliethyl | (nmethyl)

bis(triflu oro nethyl)ph enyl]ethylyméthyl)a nin o]ca

Raney( r)(TNTWQFO” bt 1P8hctd 8RSPPR ridankdeme £90% 177y P14y

puri . Fl ash ) § :

B0vd doss L aemPaRuyRot W&?@kﬁﬁ% R G R 2 e i 2

m xture ntuj wd'smfﬁed @m;wasmaso °OP4r@ thist Feaetjcﬁeminiturs wasl gtirred1f8r [ MrHvhile the

car Bény I0ptt7 1984, 132, 66&666:bt Prigt Phery £P06, BL 14483 B%.r 0104mg1 ddEamena)).dde!
overnight, while the temperature was allowed to increase to 25 °C. Saturated NaHCO3
dried and evaporated to dryness. The crude was purified by flash-chromatography (SP1;
7.93(s,1H)7.56 (s, 2 H)7.16 - 7.46 (m, 7 H) 6.91 (dd, 1 H) .72 - 6.82 (m, 1 H) 5.48 {t, 1
UPLC: Rt= 1.22 mins, m/z= 868 [M+H]+.

Intermediate 28 and 29
30 methyl {2R,5S,7R)-8-{[{(13)-1-]3.5-bis(trifluoromethyl)phenyllethyl}{methyl)
amino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-diazaspiro[4.5]decane-2-carboxylate
(Intermediate 28) and methyl (2S,5S.7R)-8-{[{(1S5)-13,5-
bis{trifluoromethyl)phenyllethyl}{methyl)amino]carbonyl}-7-{4-flucro-2-
methylphenyl)-1.8-diazaspiro[4.51decane-2-carboxylate (Intermediate 29)
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20A solution of trinmethyl oxoniumtetrafluoroborate (33.5 ng, 0.226
mol ) and _ne ) __
(5R 7R) - &9 ﬁ‘{of)%?g)l§i43, 5-bi s(trifl uoromet hyl ) phenynet hyl YEERIPEIHS] ¢

arbonyl1}-7-(4-

fluoro-2-met hyl pheny1) - 2- oxo- 1, 8- di azaspi r o[ 4. 5] decane- 4- car boxyl a te
(Internediate 40, 70 ng, 0.113 mml) in D chl agonet hane ( DCV
was stirred$ over ni ght cp‘[he m xture was l‘o vmth NaHCCE
sat ur at gfesgf U1 oh.and the glqueous |ayer vié&-ext rgcten
The orgadi ¢ | ayer
t ube and conce atad
(3 M) and to the $
cyanobor ohydr.i'de .5
MeOH was added matal ni ng the pH around 3-4 and the™®&action was |eft
stirring at rt forl2 hrs. To the solution NaHCO3 sat @ ated sol ution
and DCM wer e addedF30and t he aqueous | ayer was extracted with DCM

Organi c Thayer sgwer e ggndhned agid fil fedgd - 79(22‘2@ -4-[(2R,48)-1-{[{(18)-1-3,5-

concent P ABIGaERRld b BNEh "%;d%@@? R RAd 0.
f r om 9044 (PBeRYBEBYIPIRARYy nvlﬁme -4-paeridindie det i ons were col | ect ed
obt ab ni [Ignethﬁemyll)(ldemezibmsdyj}mdy}é&ﬁuhegpate (O2ermmdidte 2[7.784 W@y Dd48) mawl)ain

N

o 3

30 454 mmol). A solution

?' 23' (e ewsd ( UpPfludvide, (4 PVatYy, 26)1 AnftPrand. tﬂ@n Nadlurhlon
(m 1 H)car 02é1§:é$€73 P&f é)g?;( %eé%il.ligng rglﬁ.gé}ﬂr?ﬁ ji_-l)%rcﬁ;%n
3. 10 (matqosm)herp gty 1_at g:r,f me H}atatjsgp_yas fijergd- o(frﬁndlt giyesy tmg s(ogjtlogwq)s

2. 45 - 2véborftey td dneds 3216( Eﬁsd&el-@aslpaﬁﬁonedeé]@eemnEtQAM)and waier-(tdlrerdove
(M 14 Hiails)3Rd: thér*t\%’ ﬁé@eszwé'x’)s s%pér@ate(od The 24 pﬂra@was exteibtdd it E'f@Ac (2X)

P et SoBPRES et PR Jikse HhOT of BTt ARSI S8 %as
10f ol | owkFfiEche:SBAEEM 110, nkgteaweatr 1 velohexaneFOAg4R et Itenagiate 28, to

obser ved: sagpsisicangatst: ¢ IGyolohexdnslHtPAato blutsintbraediate 29) 2o giokser ved noe
H4/ HLCax, indicating the position of the carbonyl group on the sane

par 6 and C7 W|thr spect to the |rroI|d|ne

con%?rm(%g st er eochefil! S at 5 as 1% 3an Verifi 2%@5?{’@&2{%% 1-Bp-
out al sbisélriflydrempiiyl) ﬂwwﬁetbvfﬂme(fyaémmmcwm (Acfera-2rmetlypheing!)-1,8-
result. dBi@srﬁidWB}dédﬁl@’-Z B8RS (inferkediate 8,098 ny, eﬁrsucrhmme 1851 % yleld)

i ncl ude%s @&;{Wﬂg/fg 00902, S cRldn8 ﬁb% %”“@t %11)\’72 L 7.34
[-- "-

(55, 71 ] i'g)ﬁﬁ%?,%%ﬁ"s% B R i mi 3Thy ms‘?f I £67 5 2.0
et hgoph@rﬁsﬁl)s 52N(m:et HW,% (&XQ)H]_284d2;91a(z*a§ by 2. M){s 3H)210 2.31 (m, 1 H)1.66
4. 51deca@eoé3§ e HV\D52 09/ H)Ba’hasa@iw&aa%%&ﬁ@w@f the CH(8) was

phenyl

Bia(1ri P %%F%y % DO SIS 178 pory and s
- et hyl yFPF)"O)Z oqogl- aP@Ea@m FB‘P‘M“S“]&%%&‘P\‘@ ngcamés& |§t@dude for the
(1 ntern@dr;mse 0B Bordlation, with. the NMRdkla ans di ssol ved in Methanol (3 nml)
and to the sol ution was added Pd/C (10.74 ng, 10.09 pnol) 5 The
suspensi on ¥as teft stirripgswader H2 atnosphere for 30 mins. The

pal | adi um&vag‘\fl Isfqr ed out aﬁzd the solvent renoved in vacuo obtaining
the title c-"orrpbﬂn‘tl (53.6 nu, & 096 mol, 95 %yield); UPLCC Rt= 0.81
mns, mz= 560% [N&‘F-J}P -;.._‘_i;rdzm\%o [I\/H—I]+ and 582 [ M+Na] +.

10l nt er nedi at e 43 i £ 3 /e

& £
. E

25
HPLC: Rt= 5.2 mins; MS: m/z=604 [M+H]+ and 626 [M+Na]+.
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, 1-di met hyl et hyl ) 2- met hyl (2S, 5S17R) - 8411( 1R) - 1- 13, 5-

él g(lt ri flﬁﬁ‘grﬁﬁ;ﬁa@%) e_henvl I et hyl | ( met hynam nol car bonyl '?é@fgﬁz’o@/b‘%ﬁ%’ 2

- net hyl -di azaspi rof 4. 51decane- 1, 2- di car boxy
(25,55, 7R -8-{[{(1R) -1-[3, 5-
bi s(trifluoronethyl)phenyflethylynethyDanm no] carbonyl}-7-(4-fluoro-2-

met hyl p yl)-1, 8- di piro[4.5]d - 2-car boxyl te

13, 12 éﬁ}ﬂlQ 88 mmo| ) ﬂ&&ﬁ ry. Di chl Oﬁ.lga h% %w i?sﬁfgﬁ{(z ESSES
m %%woaﬁwmvae&'}im Jpgnofagrieony

added ardchzesmrd[tea]decm-Zmartbuxsdeteamt@medra@2%,vfe?4nlmgh0 537 mmael, 63 Rk yleld)
reacti Ofés\éaﬁmf@ 4t efH WMA (A8HANE, Sttone$ 8lppm(ABPEL)1 1A H6S (&) 2HMEESS - 7.34

ver essepal 8% 7o es8 ﬁrﬁa?hﬁs'z@’eée PH{%‘&%( ﬁgﬁ)r 1454 6h2PH794a s

evap?;r at) vacu residue’was puiifired
chr omat 8diaby- 86 14m 18R 28 (sudit@- % -89 fpe! Bb2- 4&5(3 &)'I"h?rﬂ3a|3d30 m, 1 H)
Cycl ohexate(d ¢ KytbBhex@hehH i)l Dae éd avwa'pptagacﬁ tied dieghostictsigrélsnCH(Fieq

H tzl ‘7902% ANG)dgbdne réd@e stdr f}awerﬁ‘i@ﬂ'y e%ﬁég)o é‘l{%ed% r soMthwatiéh of

M
3001 <ar i @P&H@fﬁ?@%ﬁﬂﬁ%ﬂﬁ?ﬁ%é@ G A ardasiiggertn (e Kiuing
- 2- 1fet rs;ru@h@my inchplegdertiye parpgsel pheairgition ithinel Mimhdata oplyr boxyl at e
and Internegiate 45 WO 200§J 133135PCT/ EP2009/ 055190 nret hyl
(2S,5S, 7R) - B4I~:L{¢R) 1-13, 555
bi s(trifkugf oiet i ls\l{])henyl ) e.tnyl Uret hynam nolcar bonyl)-7-(4-fl uoro- 2-
met hyl phefiyl) \‘2"1_ y111 & di wzas p irof 4.51decane-2-ca rboxylate
5 REAN N
Toasol utionof 1- (1, d| rret hyl et hy’l )2 met hyl (2S, 53, 7R) - 8- {[{(1R) - 143, 5-
bis(trifluor onethy»:}{ahenyget hyl ( met hypami nol car bonyl ) - 7- (4- f | uor o- 2-
net hyl phenyl ) - 1, & dL azaspiro[ 4. 5] decane- 1, 2-di car boxyl ate
(Intermediate 43, ¢ g, 1.421 nmol) in dry Tetrahydrofuran (THF) (16
m) at -78 C Li HI\/DS IMin THF (2.132 m, 2.132 mol) was 10 added and
the reaction mixtufe was stirred for 10 nmins at r.t. iodomethane

(0.355 8 t he tion mxture was
sti rredﬂpd'rc’sg %'%‘%FIZTEQEME& ﬁ#fggM ﬁgﬁ(&hed with brine
(1m), diluted with water (10nl) and extracted with ethyl acetate
(3x30m Jntefiagtiateedd or gani c | ayers were dried (Na2SO4), filtered and
evaner algp .nwnéftﬁgllttgmIbmrégﬁwggg[sv@s.s%maerafﬁdm R
ol ) veadinalcabonyted- tyighenyl-&f2:ovacty

h. The sol vent and the excess of TFA were evapor at ed in vacuo The
resi due was di ssolved in 20 nl oP\et hyl acet at ecFand washed W th
NaHCO3 sat. sol. (5 nl). The o

evapor ated and the resi due wa
silica gel using a Biot ag@&

In a solution of phenylmethyl [(2R.4S)-1-{{(1R)-1{3,5-
20  bis(trifluoromethyl)phenyllethyl}{methyl)amino]carbonyl}-2-(4-fluoro-2-methylphenyl)-4-(2-
propen-1-yl)-4-piperidinyllcarbamate (Intermediate 24, 1.2 g, 1.766 mmol) in dry
Dichloromethane (DCM) (40 ml), at -78 °C, ozone was bubbled until the mixture became
cyan (7 minutes). Nitrogen was then bubbled for 30 minutes at the same temperature and
the mixture became colourless. Dimethyl sulfide (20 ml, 270 mmol) was then added and the
25  mixture was stirred overnight while the temperature was allowed to increase to r.t.
Volatiles were evaporated and the residue was purified by flash chromatography (SP4
system, 40+M cartridge, eluting from 100% cyclohexane to 50% : 50% cyclohexane/ethyl
acetate). Relevant fractions were collected and the solvent removed in vacuo affording the

-71 -



20Cycl ohexane/ Et hyl acetate 1:1 as eluent affording the title
conmpounds: | nternediate 44 308 ng, 0.499 mml, y=35.1%.

6. 46 m nVO2RB3HFS 518 [ MH] + and | nt er nedi at e 45P§§/§P?969/0??19§71
mol , y=40.2%; HPLC. Rt= 6.37 mins; M5 mz 618 25 MtH] Internedi ate
46 (2R 5S,7R)-N (1121- 143, 5- bis(trifl

et by - e e U, R {408 RO o4 vip ag 4 BB soff K- W86 hins

4, 51deceﬁlﬁm®kbm!§oﬁ§ l‘ﬂ’eH]+ WO 2009/ 133135PCT/ EP2009/ 055190 To a

sol uti on of

(2R, 58, 1R h‘ééi(a@‘rl [3 5-bis(trifluoronethyl )phenyfl et hyI )-7-(4-fluo
, et hyl ) - N, 2- th ]

was addedpi gﬂda'n cé,%ﬁ{dt@n mxture was stlrred at 0C for 5 m n.

TMS- CL 2% 826 ﬁ: 0. 204 nmol) was added dropwi se and ni xture was
stirred at the same tegperature overnight. Water (2nl) was added and
two phases were separage ed. The organic |ayer was dried agp&Hevaporat ed

in vacuo affording thg title conpound (84 ng) that was usgd in the
next step w thout f i¢k,cations. LC/ M5 (Basic gradi

conditions): Rt = m n 1 z 662 [ MtH | nternedig
(2R 4S, 8alM N4 1 , 55 f 1 uor onet i ni I | ohenvl |
ro-2- ne th {88, - di met hv| o

)
hexahydr SpIE
15pwr ol 012, 1- c111%4f
1.904 mml) was di sSs
A sol ution of
(2R, 58, 7R - N-{ (1R) - 113 S-bis(trifluoroneth I)phen¥l | et hylf 7-(4-fluor
0- 210 netl\ﬂgih@{rywwtrlmerglmosphomum chloride {405 mg, 1.181 mmol) was suspended in 5

net hy 1- 2ni{ $f(dryi TR intied Ng CaxpdpredréyTd tHis Snitureazahtlipd ra -Bd .°6] potesstum tert-
ne-8- 2@, ﬁ?{f&%oqu {484 E{HES QQ 84884 p@ﬁlgme frdhé e bolout Was observed
Siiteme

t t t
T CFortresopifpes siiehadh pesliRisityarde (957 ¢ 0152

mol ) was added aandet he realieskon mi xt pireayiREhyt i rr ed (@RI (1 RFhES,5-
r egqsl 0m.mﬂummmgghwyt]ahw@(mhw)anmci]caan@hchzemﬁﬂudrcﬁ—elr@emﬁphér@m@d
under v

m). o ao(ig&h Hﬁg}ﬁ%ﬂ in ﬂ%’a% gi?rg n(ﬁ'?fézﬁﬂﬁ&ﬁé’ 3 dﬁ:ﬂ) Ill?!% Y. bS??fﬁﬁ ¥§raé %?%sgﬂv%d in

n|c evapor at € 5vacuo affordin
t|tlec ed g a s usedlnthe next step w thout further
purifica mbmos VPl sueas 280ad sopwise tE 3™ Bolign of phenyimethyl [(2R,48)-1-

{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}(methyl)amino]carbonyl}-2-(4-fluoro-2-

20  methylphenyl)-4-(2-oxcethyl)-4-piperidinyljcarbamate  (Intermediate 30) and the
temperature was allowed to rise to rt. It was left stirring for 1 hr. The reaction was cooled
again to -20°C and further ylide solution (2 mi) were added dropwise to the reaction mixture
and it was left at rt for 4hrs. Et20 was added to the reaction mixture and the organic phase
was washed with NH4Cl ag and brine. The two phases were separated and the organic

25 layer was dried over Na2S0O4. The solid was filtered out and the solvent was removed in
vacuo. The residue was purified via flash chromatography (flash master personal, 20g
cartridge eluting from 100% Cy to 70%:30% Cy:EtOAc). Relevant fractions were collected
and the solvent removed obtaining the fitle compound (145 mg, 0.102 mmol, 30.3 % yield)
as a white foam; UPLC: 2 peaks Ri= 1.02 and 1.04 mins, m/z= 710 [M+H]+ and 732

30  [M+Na]+: mixture of geometric isomers (E/Z).

Intermediate 32
phenylmethyl (55.7R)-8-{[{(1R)~1-[3,5-bis(trifluoromethyl)phenyl]ethyl{{methyl}
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WD 2009/ 133135PCT/ EP2009/ 055190 | nt er nedi ate 48

(2? 5S, 7%05161({91’11@131 13,5-bi s(trifluoromethvi)phenvll et hydlsgsdadshsor

met hyl phenvl) - N, 2-di net hvl -2-{f(trinethvisilvlloxylnethvil-1,8-diazas
pi rof 4. 51decane8- carboxanide To a solution of
$ldiS2dapirbr4/51dendl 9

(2, 55,
0- 2- mé[awm G -N, Z2- -1, 8-d I azaspi
ro[ 4. 5] &85 €car boxam i de (Exanple 19, 80 ng, 0.136 mol) in

\eavavacanpommn e

di chl oronet hane (DCM (2 m), TEA (0.021 m, O. 149 10 mmol ) was added
and the reaction mxture was stirred at OCfor Samn. TMS-Cl (0. 026
m, 0.204 mmol) was added drop¥e 'xé,;,lr was stirred at the
..Ssame._tenperature overnight. V\at§ added .and two. phases.
wer e separated. The organj r And eveiporated in vacuo
affording the title conpo (88 @) _HFhato wasi;used in the next step
W t hout further purifications. 15LC asi c gradient conditions):
Rt =4.205, mz 662 [ MtH] + | nt er nedi at €Y7
(2R 4S, 8a' S) - NA(1M 143, 5-bis(trifluorenethvl)phenvllethyl}-2-(4-fluor

rret hisn henvl -3 ydrsgku\}'oﬂl 8al - 8| met hylljrr]]% ar'ﬁet8¥[ -1H- qu4osr)pil_ﬂ{é1r'|q)d1{1

4,6 - 2@|!ﬁ>ﬁf’fflflwr9m§thyl Efl'ﬁrnyflﬂthd}&aﬁw&@miﬂf&%fw @efluor watedphanyd- 229
m, 1. 99@5’@43} verlsylaky$-8 adromssoh-1-pl]-Agebenidiny} cdrbarf aten{ I hteemedigtei Bﬁ,ed4@1tmg,
re. Asgq @MoBfin Tetrah drofuran THF 4m]) at 0 °C, 2N HCI (0.148 ml, 0.296 mmol) was

(28 5S, 75 a{n% @e reat dn was 9 stlrrlrlajgoro(\)f%ﬁgwlgtplpe%/ltket J utll)n wérlé gddjeo

rret H|9I piNaii93 satacedzchaalytipn-andBt2ey ihedwa phases Wk perapiad andithe ofagic)e

i ro[ 4. Smdecddeet Sver 2a2SDhoNensalid Whs fikkerse diudt e 4dlvedB wag , reMotES inmaduo

|n acet ! ( d £ g@qd krred at
g:g&allrflhéﬁ'ﬁtﬁie?g)nl Wc@ggg‘ggdrgﬁeg‘rﬁge@?qgmo%w ° %’Hmml) was

added and the reaction mxture was stirred overni ght. The reaction

WO 2009/ntepnedaierddp2009/ 055190 was quenched with water (2 ml) and

aceti§ni tpheh@lniethyIr STV B-{{IUR)-1 Y36 ds (trifimouthlthenviethgRimettivhd

W th et hyl,g %%P@érﬁnﬁ-h.ﬁumta.z-ngtﬂaghgn@g.g.s&ow,ﬁ-ﬂiaeg;r@&xg. JBYERALAL ed

I N vacuao rTOrarng tne trere Comnpo e

next stéﬁ&ﬁ%ﬁt further purifications. 5UPLC. Rt= 0.77 mins, mz

632 [ MtFH] + I nternedi ate 50

(2R, 4S,8a' S)-N-{(1R) - 1- 1. 315- bi s(t~f | uor omet hW¥kphenyl | et hyl }-2- (4-f

| uor o- 2- 0 H

met hyl pheny1) - 31- hydr oxv- N- rret h X hydr of, 1

wrol o[ 2, 1- 10c111, 4] oxa2| dt)ox m e

2.61 mmol) was di ssol ved | cet eC(1Q’u+3rr1) and stirred at rt.

A solution of (28,5S, 7R)- N—{(l

R)-113,5-bi s(trifluoronethyl)phenylle y1}-7-(4-f| uor o- 2-

met hyl pheny1) - 2- (hydr oxynet hyl ) - N- et syl - 1, 8- di azaspi r o[ 4. 5] decane- 8-

o) Hhae TetradrPabGRi LR e %@@a@%@xﬁ%@?@%ﬁ 5 mB:55E Aty sorrla o
SOdI um ESnoboRiefdr i e (13%Wtothy, Of 208 PheINeiMs ad@ed’ Rrf{Ii(hR)-1- T3.5-
react i orb[sttirmtubrbmemeMnyt]em} methiyhiagiiria]caFbenyt}efa @it umno-Rasethyl pirertyb e2-

wi th Wat §1rﬂ)jlagag% ré'ﬂ L &r Ia"t@ﬂﬁté‘ﬁﬂeslgﬂe& BE W) .Aww@m

|
oy éﬁa[s%? bag H“W@% RFEGiphG Bha M TirbespRaED %fﬁ@o

t ha25wadPGERdB6H Mge 0naGd mynelp Wﬂst aédad ot ther regoliant mbtieowes leij&tJfrmg
Rt = 0. 7Qv8inight. Tb2th6 1Bixtud Herk ndd¥eaedat end further DCM. The two phases were

(2R 45, BaiBhaid¥erdlc orbartc Tkl W44 WabhatP hASTRIBY \WANGAYH bRY bl nichioha
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

30 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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25net hyl phenvl) 3' - hydr oxy- N- met hyl hexahydr o- 1H- spi r or pi peri di ne- 4, 6'
-pwrol o 2 11,4] oxazi nel-1-carboxamde - 85 - WO s
20007 1351 éﬁ@%}%ﬁ%ogl 055190 Ethanedial (0.299 m, 2.61 HFEFFIEP10
di ssolved in Acetonitrile (1.5 m) and stirred at rt. A solution of
(2R, 5S, 7R -N-{(1R)- 1-[ 3, 5-bi s(trifluoromet hyl)phenyl]ethyl)-7-(4-fluo
ro-2- methyl phenyl)-2-(hyd roxymethyl)-Nnethyl-1,8-d iazas pi
ro[ 4. 5] decane- 8-carboxamide 5 (Exanple 24, 100 ng, 0.174 mml) in
acetonit!ﬁ‘_tlﬁﬂéﬁw was added dropw se and m xture was stirred at rt

for 30 Bmethywn sodi um cyantifpheriwdetidd (13. 10 ng. 0.(P8FRMBHI{{1MaE(3.5-
added a%(&#ﬁd@ﬁ«@%ﬂﬂ:%ﬂé{h%%ﬁ&@hI rred over BiilRblcafbthviEP¢4-£108r0-2-
X0 1spjto

was gquench TR noved under
Vacud. Algiouipfien] LSl I

Organl c phase was dried and evaporat ed in vacuo affordi ng the title
10conmpound (120 ng) that was used i nthe next step without further
purifications. UPLC. Rt= 0.71 mi RsyYnz 618 [ MMH I nternedi ate 52
nmet hyl (2R)-2- ({111, 1-di net hyl et hyil oxyl car bony§f;an no) - 4- pent enoat e

HN 15To a suspension of (2R) - 4- ﬁntl c acid (6 g, 52.1
mmol, Aldrich) in dry methanol hi OC by an ice bath
hd ot, 104 mmol ) was

under an argon at m)spher |o g
careful | y added over es k -,c Ag iont e;n-nal t enper at ure bel ow
10C. Solid dissolved and t he hormgaen col olrl ess sol ution was

all owed to reach roomtenperature an eft to stirr overnight. 20The

m xture was evaporated to dryness andgthe residue was dil uted in
1,4-D oxane (60.0 m) and sat. NaHCO3 soI uti on was cauti_ousl ?/

in orderT®o reath a b&WONHH anPiget t MBepY@EtWhse (58 HRrE- {(1R 1[3 5-
honoge ndtagsiflsabutethyt)phes/l]ethyiXimedd) )ambi o ¢sebonyijut-(AHlubre-ambeihgpleeny H42- S -

20h08r235| SIH%%%S M. aé?&%engéérb&glmé n@ﬂqea@e 38, sswsgq |r$freﬁa|ﬁ;ard‘fnen (THF)
oo () D EAIHAGHE i A 50 0 81 b et B0 it Al ot s
phases wemeergbisafortleler. metyl efdar@&jea}ﬂw@s@ b Of24btap!) magladded phesgme
with Et Qéknpéréﬁﬁmlahd anel réadtiah lwast Ibk at ohib eemperaturg doi Z sirsadioetheastiheidn was

Wi th brigjy ﬁ@gﬂ@g saite®dd %Mh(f}g fewed\lagﬁ%nnaaﬁd UAROTRL A BhaddiCwere

sol \ignt sepa ted an eeacq[l%toﬁglone was extracted with DCM. The combined organic layers

were filtered through a phase separator tube and the solvent was removed in vacuo
obtaining the title compound (83 mg) as a white foam. This batch was used in the next step
without further purification. 1TH NMR (500 MHz, DMSO-dg) 3 ppm 8.01 (s, 1 H) 7.67 (s, 2 H)
7.24-7.48 (m,5H)6.85-7.00 (m, 2H)6.70 -6.84 (m, 1 H) 5.09 - 528 (m, 3 H) 4.34 (d, 1
20 H)3.99(t, 1H)3.70 (s, 3 H) 2.65 (s, 3 H) 2.58 - 3.44 (m, 2 H} 2.34 (s, 3 H) 1.54 - 2.45 (m,
6 H) 1.47 (d, 3 H); Mixture of two diastereoisomers ratio ~50:50 (for example visible 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.

25  UPLC: Rt= 0.96 mins, miz= 752 [M+H]+; HPLC: Rt=7.23 mins.
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recovered as colourless oil that was purified with Si02 flash

chr omat o gbr otage 65m) 30eluting with cycl ohexane/ AcOEt 9/ 1

( Rf =0. 3) Oa‘é P3P on of volatiles afforded title corrpo B’EF%}QW&”:’EO
52. 3 nmmol , 100 %vyield) as colourless oil. UPLC. Rt= 0.68mns, mz=
230 [|\/H—I]+ 1H NWVR (400 MHz, CHLOROFORMd) 8 ppm 5.53 -5.84 (m 1 H,
4. 90- 53t6 gg 4.27 - 4.53 (m 1 H, 3.76 (s, 3 H, 2.31 -2.77
(m 2 HOteghadia 9 H 35 Internediate 53 WO

2009/ 13 MethPcESRRI{(d B8 5-bis(trifluoromethyl)phenyl]ethyl}{methyl)

(2R) - M (@hiRho[ehth amit-B{4-fllbtgiRneathylblib nyiNe rosdol- £ 8 ftydzbs Bir O P S1H elerire~-2- et

hyl phen t hyl - 4- et hyl i dene- 1- pi peri di necarboxam de cF3 To a
sol u Y:%} &Iﬂgsm umtert-butoxide (1.491 g, 12.89 mmol) in dry

tetr hydrofuran (THF) .5(50 nm) ungﬁr -an_ar.gon. atnosphere, .

net hyl tri phenyl phosphoni um br gm

the resulting heterogeneous yeR ow mxture was heated at reflux for
1h. The slurry was then chi IIe at - 15C and @ssol ution of
(2R)-N-{(1R) -1-[3, 5-
bi s(trifluoronethyl)phenyget hyl{j-
- 4- 0xo- 1- piperidi necarboxam de (
(20m) was added 10 dropw se tHC
allowing the internal tenperatur exceed - WC. At the end of the
addi tion, colour turned orange an fter 10m n bath tenperature was
raised to OC. Reaction was Ieft sti:rring at this tenperature for

10mn t room terrperat for Reacti on m Xxt.ur

quencheg %HI sat NH4C1 ?%?tgyl 30ml) . Taken {?§7\-ﬁ)¥$ﬁ{i$%\%&§
(200nL) bistdsersmagybplsy. etavl areéhv@amr@]%im -GrituomréinathylphanyBeg-oxo-
with AcGE- dréZ@ibirﬂ;M 5]a’eo°dneme3idmagn@nylars eteemediated3gves MvyS@4as adiskolved in

2- (la- 11 Gof o- |- met hyl pheny1) - - met hyl
p02828H 0,¢M. 91 mmol ) in dry THF
b TOXt @He i n about 20m n not

Sﬁ?? ragw%hé nﬁ&/% s%'stm g ' §w£]§ﬂ93%n9‘?ﬂ saé%bhgem a5 recrt)strr%
e ohoshAur et rﬁﬁrﬁ@gr@ gAY bl qjg B Ves flred ptlaidng ao'r@ntgrvas
9. 53 mMmuemogs! ohtginapdhe ﬁ@gmm&%mgél (ﬁt¥0820UPE,Gn/ZRt61 [ggHin,

m z=503 [ M+rH . 1H NMR (400 MHz, CHLCRG:CRMd) 8 ppm7.79 (s, 1 H),
7.65 (S’Int%rE%E!iaZegé - 7.42 (m 1 H, 6.75 - 6.93 (m 2 H, 541 -5.54
-9 : : : 1
(mH)15 2, 7_,\5-, 53 R1v8-{ (I j i HH e & (m
H) 25l nw&ﬂgoroe methvlphenvl) -1,8- dlazasplror4 5]decane-3 carboxvlate

JCHS
00
CF,
N CH,
" cr
H,C O CH,
F

A solution of Trimethyloxonium tetrafloroborate (10.35 mg, 0.070 mmol) and methyl
20 (BS,7R)-8-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]lethyl}{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 NaHCO3 saturated solution and the aqueous layer was extracted with DCM. The
organic layers were combined, filtered through a phase separator tube and concentrated
25  obtaining the intermediate methyl (68, 7R)-8-{[{(1R)-1-[3.5-
bis(trifluoromethyl)phenyljethyl}(methyljamino]carbonyl}-7-(4-fluoro-2-methylphenyl)-2-
(methyloxy)-1,8-diazaspiro[4.5]dec-1-ene-3-carboxylate:
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met hyl (2R 4E)-4- 112R) - 14({ (1R) - 143, 5-

bi s(triflygnamatins) phenyl | et hyl | (met hynam nol car bonyl | p@ypadobisdisy 2
- net hyl pheni‘/)d'bﬂfi 4-eineridinylidenel -24{111, 1-

di et hyl et hyl | oxyl car bonyl } am no) but anoate as m xture E/Z. 30 WO
2009/ 133135PCT/ EP2009/ 055190

Asol utionof (2R -N-{(1R)-1-[3, 5- b| sé?*'hl fl uor onet hyl ) phenynet hyl | - 2- ( 4-
fl uoro-2-

met hyl pheny1) - N- et hyl - 4- et hyl i dene- 1 p| per$fdi necar boxam de (
internediate 53 3 g, 5.97 mol p ﬂ '

(2R -2-({[ (1, 1-di net hyl et hypoxy] ca u
517.91 mmol ) in dry, degassed d|gglar
~added to.a flame dried. .. _ - o .
roundbot t omedf | askcont ai ni ng( 1 3- b| ~ 2, 4, 6-trimet hyI phenyl) - 2-

i m dazol i di nyl i dene)di chl oro(0-i soprropoxyphenyl net hyl ene) r ut heni um
Hoveyda tion, (0.187 g, 0.299 mmol) under a
nltrogekﬁ&%pﬁ%?%%%he g%‘gﬁﬁﬂﬁﬁ ture was stirred and heated at .
reflux flois Birimediaimpre 4splved dmddaibanch (#iny) are todle a9l soalgdits 0 °C,
smal | vebdiom adobarabigitider(10.09 angi 0¥ omoljrwasPeddedli Aetolution eff dtA5MHCI in

\g'of/ 2% o %ﬁﬁw&%@%dé}@@ﬁbgaeﬁ&@ HeZoHh Gro(hd 384 ARY m%c#ear%h Was%’f@@lﬂh%d BOR fd?f4
03 5 y! Y TalberBRavep gty SBiysted SPlin dadidhn gy g FeBeous
[ MHH] :  dawer mes Exasiet withfDGM 0QrdenicHpyera were sewbipadandfilerebifougs phase
ppm 7. 9&ep&ratct thhe ard ?:Bnééhtraféd*)'l" heGorilde wag .pdfiddrby BR) (12841 Edrtridgebbluent
(m 5 H)frorr?‘ 110 f 5 é cy2: P ﬁ(éj e‘i%‘ nt frad®nb Swers é@llectgdogbtamﬁg%ethyl
20né8hyl(5§%ﬁ)‘gﬁ%11’:ﬁéﬂl[f rnc Qéor%e ehyl]gethlgg} metﬂyl?amlng]cartbona}s-T 4-
bi s(tri ﬁMQWZ}MWhﬁpWéﬁy&-dléﬁwlw[ﬁﬁéﬂwn?érﬁamﬂﬂi@tﬂawgr ¢.0¢a mmolpes -2
2- met hyhipleny diagtere@ROmbrs3 -6l RMRSBOO ¢{HE, DMBO-ABES Dpeal.DOXY [1akE7.70 (s, 2
251 st $hepgg T9ag LUt 1 3od4Tes By! &12'1?#)'%)714 6,66 Bh: Jr1—i %{111% 23131 %0 3.95 -
4.24 (m, 1 H) 3.60 (s, 3 H) 3.20- 3.41 (m, 1 H) 2.93 - 3.21 (m, 2 H) 2.82 - 2.99 (m, 1 H)
15 2.66-2.80(m, 1 H)2.71(s,3H)2.34 (s, 3 H)2.32 (br.s., 1 H) 1.48 (d, 3 H) 1.34 - 2.13 (m,
6 H); the sample consists of a mixture of two diasterecisomers (visible on the signal of
OCH3(22)). The atom numbering shown in the following structure is included for the
purpose of correlation with the NMR data only.

pentenoate (4.11 q,
t Igne (24 M), was

20  UPLC: Rt= 0.71 mins, m/z= 604 [M+H]+.

Intermediate 37
(2R 4E/Z)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-methylphenyl)-
4-(hydroxyimino)-N-methyl-1-piperidinecarboxamide

25

-76 -



bis(trifluoromnet hyI ) phenyl i et hyl } (met hyDam no] car bonyl1}-2-(4-fl uoro-2
- et hyl phenyl

pi peri di rwplz Héf”? (11(1, 1- di net hyl et hypoxy] car bonyl } aRf NEFHIATIL e
(intermediate 54, 1.5 g, 2.132 mmmol) in dry dichl oronmethane (DCM (20
m) at OC under a nitrogen WD 2009/133135PCT/ EP2009/ 055190

at npsphere, TFA (5 m, 64.9 mgh) was addedcrdropwi se and the sol ution
stirred at OC for 3h. The m xt fjre.was evapgkated to dryness without
heating, then treated with 10% K2CO3 aﬁH solution (20nl) and DCM
(40nl). Phases were separated and s1¥ efe 5 back-extracted
with DCM (2x50mi) . Conbi ned qrgani csé)wer o dried over My2SOH4 and
concentrated to dryness to get® a resdidue 1.132g as pal e brown

- foam. used without further purifrgation in the next .iodo-cyclization
step. 2nd Step: To the crude residue comng fromstep 1, 1.132g,
in dry acetonitrile (15 m) under N2 at 10room tenperature was added
sol i d sqaRuM{BIR)eN-ISdmbisgrifiLer@Bathy )phenBRethpied-f4-flugiro-@vweethgoherybrivimsthby
sol i d i adhies bﬂpeﬁ&ﬁe&rb&a%ﬂdér{wbbzsidextmger 08rh&lf was BisséWin Ethanol (20

ht
s, S S S 4y WL T e
one Bac wnrésalr) eae tsedivg blﬁalrbe!wt(ez%@%&)a 1E€8htspmel “&F@aﬁﬂ% ang e, apdure was
dri ed owstirredVy? 3DAC aod 2evapdhatsetlend wes i remesed tio vgedo, dherd Et@At evasabdded

1.4g as f&%lmféd LAWY ﬂgH@U& sdifith AMASwRteF. 'fHeeﬂlobb’haébQZVé(ré %%Barated and

chr omat r eI ut i ohex om9/1 )

cTerm: fee platic s Py U @8?4&??%@%3‘7&9&’0%%&9@%%%&@%@#@ g:7.6§ mmol,
1. 189mm‘l|00 %arlezt%aﬁ @lr@lxtusﬁ)@ft ognagiric Soplens (BgbtUR&EE paaks Rit= 0.84 and 0.86
cyclhiohexaing/reoBRo PiH]+. UPLC: Rt =0.89nmin, m z=730 [ M+H]; Rt =0.9mi n,

m z=730 [MrH; Rt=1.02nmin, m z=730 20[ M+H] . 1H NW\R (400 VHz,

CHLOROF d) S 7.81 (s, 1 H, 7.60 (s, 2 H, 7.14 - 7.23 (m 1

m,67M2m,539-570(m1m 82 - 4.79 (m 3 i),
3. 81 (s (2R)-Ny{(13)-17[8.5-bs(Uifluonemethyfiphenvyiletiv}- 244+£ymro- I -N-

1.64 - %&G{(—Mnitﬁoﬂgigéridiﬂeg’;z&boﬁaﬂ)de 25 Exanple 1

(5R\] ) - N8- -143,5-bi sari fl uoronet hvl | phenvl |l ethvl|-7-(4-fl uoro-2
- met' hyl phenvl) - CE

N8- net hyl - - 1, 8- di azaspi rol4. Q}Qec ne- 2, 8 d|

(di ast er eoi soner

e?r boxami de

3, 5- 30bis(trifl uoro

| naseal edt ubeasol uti onof Met hyl (5

met hyl ) ph enynet hyl ynet hyl ) a in]Rg yl}-7-%(4-flu oro-2-net hyl
ph enyl)-1, 8- diazaspirol[4. 5]%13 - car Boxyl ate (di astereoi sonmer 1)
(Internediate 7, 6 ng, 9.94 prml 7N Ammonia in MeOH (5 nL, 35.0
nmol ) was stirred at 25 C for tFy and then it was left still for 2
days. The sol vent was evapor at ed o dryness and the crude was

puri fi ed2RyEr)-N€d Ry-ar[8/5Hslg(eilubrumethy pbenyljtigt}-2F ([ efluofo-B-methyBidiebyl)-4-
DCM 'VEO|'(|h¥1 Bﬂf 6‘?N~rﬁétﬂﬁl E‘gﬂ&l rBaamhide @ntérn%\ét@ 37V NHB 7 89 M) was
to give J‘ss%lveld in BoSOMRIS S fih, (REK (2/370°0, M5 mrsdly &nd Na2HPO4 (9.36 g, 65.9
20  mmol) were added and the mixture warmed at 80°C for 30 mins. Then mCPBA (4.10 g,
23.76 mmol) was added portionwise (15 mins between one addition and the other).The
reaction was refluxed for 5 hrs. Then it was cocled to rt and the salts were filtered and
washed with CH;CN. The volume of the filtered solution was reduced and it was diluted
with Et20 and NaHCQ; saturated solution. The phases were separated, washed with
25  NayS,0; saturated solution, water and NaHCO; saturated solution until disappearance of
MCPBA. The organic phase was dried over Na,S0O,, and evaporated to give the title
compound (4.1 g, 7.66 mmol, 97 % yield) as a mixture of diastereoisomers; UPLC: 2 peaks
Rt= 0.94 and 0.96 mins, m/z= 536 [M+H]+.

30 Intermediate 39
dimethyl 2-[(2R.4R)-1-{[{{1R})-1-[3.5-bis(trifluoromethyl)phenyl]lethyl}{methyl}

~-ff -




WD 2009/ 133135PCT/ EP2009/ 055190 yield). 1H NWR (500 MHz, DWVMSO d6) S
ppm795 737(m1H)712-720(m1H)

(m ‘%03%%3‘%‘527 C5.38 (m 1 H 4.34 -4.43 (m 1 FC%E‘EOO-;/O%%
(m 14(m1|—l)267-2.84(m3|—|)230 241(m3|—|)1965|—|)
1.38 - 1.58 (m 8H. 1 H 7.63 -7.73 (m 2H 7.29 - 6.92 (m 1 H
6. 11806 amnBIQarﬂoﬁ ‘2-(3—1‘!@lﬁrd-z%&ﬁvl{aﬁbn@l)-ﬁ’)mﬁo%lpen31nQﬂb(lﬁheadﬁl el 62
(5R, 7R) - N8 {(1R) - 143 S5-bi sarifluorgnethyl | phenyl | ethyll-7-(4-fluoro-2
- et hyl phenyl1) - N8-net hyl -1, & di azaspi.ce[ 4. SFESercane 2, 8- di car boxam de
(di astereoi sonmer 2) 10 Asol |fl99thyl(5 ?R) -8 {[{(1R) 143, 5-

bi s(trifluoronethyl)phenyl th—hWI | (pEetyl pam carbonyl | -7-(4-fl uoro-
2-net hyl pheny1) -1, 8- di azaspi r of¥. & dacafe- gpxyl ate o
(di astereoi somer 2) (Internediate 8, 13]/rrg 0703045 mml ) in 7N
Ammonia in MeOH (5 nmL, 35.0 mmoif-peas. tir¢ed at 25 C for 1 day and
then it was left still for 2 days. ¢ sol vent was evaporated to
dryness and the crude was purified By SCX and silica cartridges (from
1:0 to 97.5:2.5 DOM 0.5 MNH3 in Me@H) to give two batches of the

i S S S AR b e

iy -iqidingcagroxgmidly (riermedigle $50 %é) ft% m@%W%S gigsalve
6 96 ( mDirbetHy! Bulgxideg DBE QN6 mi) llnd 5o #ds sol@tsomlwe(‘rmad@eﬁpot@sgmmﬂu&pnd@ (271

(M 1 Hmg. 487 mniolPand WBtrabuianimdiflum iddid® (848 mg, bo32.riob. BrhedBixture vlas
|(_Dm 2261 le%stgé é %f rég)r% r%lg?(a?(( @gﬁ@bthén ﬁ%ethﬁ Tr?aQea(téTYO &&fpnl i 66?2mn901)%as

(2R 58S, m)ﬂeqiaath(elwiUIe vas left gfyrdng: ¢t oA dean Al Hhedon 1 B Hamwatayand GgP
o- 2-10rretv»qurb [aldded. 1) Bvarphdsek -vigr8-sdpastespandthe. gdeicane was washed with 1N

|2 8- di f@{j : OE%“ nic pﬁ‘adéz\%s W2 008 AsZIShRad/ @88&@%’00@5&9%33 The crude

| Lmseal Sl FRR O BN ot corgioes nbige e R Q/GEDAR

ar bonyl| IQJVTE-t(’VZI? breitahigs o the ti t__p_ﬂe compoun

2- et hy|1heitghl)388, rBg,db. 5Zasmial,0d Y1 54 dietintH 2R (ExIXMHat BMSIGrHE ranmetn &t GO

12, 131. s MBH) -683Q, 2 H) 7.21 - 7.28 (m, 1 H) 6.90 - 7.01 (m, 1 H) 6.73 - 6.86 (m, 1 H) 5.25 -
5.40 (m, 1 H) 4.05 (d, 1 H) 3.60 (s, 3 H) 3.56 (s, 3 H) 3.27 - 3.45 (m, 1 H) 2.71 (s, 3 H) 2.52
-2.92 (m, 4 H) 2.30 (s, 3 H) 1.53 - 2.47 (m, 4 H) 1.48 (d, 3 H), the sample consists of a
mixture of two diastereocisomers at CH(9) (~55:45). The relative stereochemistry anti has
been determined by dipolar correlations between CH(9) and CH2(5)ax. The atom

20  numbering shown in the following structure is included for the purpose of correlation with

the NMR data only.

UPLC: Rt= 0.96 mins, m/z= 680 [M+H]+.

2™ batch (111 mg, 0.163 mmol, 17.49 % yield).
25

Intermediate 40
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mmol) in 7N Anmmonia in MeOH (5 ni, 35.0 mml) was stirred at 25 Cfor
1 day. The 5 solvent was evaporated to dryness and the crude was
purified WY2XPP¥EScartridge (2g) (at first EtOAc and t?}%T{EWO%m?I%]
DCM 0.5 M NH3 in MeOH) to give 17.8 ng of the title conpound as a
white foam 1H NWR (500 MHz, DWMSO d6) 8 ppm 8. 00 (s 1 H 7.70 (s, 2
H)7280llH)715( 7 1 H) 6. 1 6..78 (1
a IY-7-(4-flupgo- Iphenyi

1 H 5. ‘

2.75 (sa Ceg

1.68- 1-c&5bd atg H 1.52 - 1.68 (m 3 H 1.47 (d, 3 H 1.39- 1.54 (m

1 H. NWR analysis reveal ed the presence of a large amount of DCM
(-55%ww. HPLC. St 4.90 m ns, kﬁibch s used di rectly in the

. next _step.. 15 Exanple 4 CH .

f2R 5S, 7R) - N8- { (1R) - 1- 13, 5- b.s(ﬂr.ﬂuo

or o- 2-

nmet hyl phenyl) - N8- net hyl - 1, 8- diHgzas

hydrochloride 0 To a cold (0C) sg

(2R 5S, 7R -N38-{(1R)-1-[ 3, 5-bi s(trr{l uoronet hyl ) phenyl ] et hyl}-7-(4- 20

f1uoro-2-met hyl phenyl) - N8- met hyl - 1F 8- di azaspi ro[ 4. 5] cl ecane- 2, 8-di car

boxagi dgy 141 le 3, 169rrg) in Dethyl ether (1 mhy aqd ﬁ?1[35—
AR T O E R

to dr ynms}-évlpgrld!eylibm@nedtda& Hoiepoediate( 3B . 260ngy, 8368 mmph evasodisgplvepHn
NVR ( 50%%%0I§?!‘/§ﬂ} 850 tPthRPEBIRicAIwADAdd el RaﬁeﬂNl&chZTI{éeracﬁon mixtids was
fige

8.01 (s % T Qt% KD

7 16 (ddefg.i% rzﬁggiﬂ foé %rs Téégf’ was’ frlte 5 th A%t ;yqilﬁlo l_ers.aﬁ

H) 0p7 refl La_(eggor( g]hrg ',E,Sme §o@gnt was jgm Yﬁ in cug thezcrgge as

2. 75 (s ,ChBomitograpBy {SR4,485M cartritigk) eIQerBZro;TQQQ% 10P to370%k: 3(1%7(8/ ETOZ”@:) (The

7 H tl %fBlv(aHb wds F@moMRn%éud’ébt%mﬁ'r@;Vihé'tﬁI@ dohfoRh@ SENAR, gfﬁa mlﬂbl?OtSl%

anount o a e title

corrpound'%\gg\&{laag é‘gl/%%g%ﬁ\?géﬂﬁme%el’fpm g %3@@5%}} Sy . 30

Exanple 5

(2S,15S, TerivBdialddt 143, 5- bi s(tri fl uoromet hyl ) phenyl | et hyl | -744-f1l uoro

- 2- hvl methvl {5R.7R)- 8-{[{(1R) 1-[3.5- bls(trlfluoromethﬁl%Fhenyl]ethyl ?(methyl)'aminol q

Vrr\%t 2%08/2%@\1}%? 2%0\537'?,‘%5 Igﬁenv% '3z g&ﬁ@g?de ane A -CPbOAIE €

| naseal edt ubeasol uti onof Met hyl (28,5S, 7TR)-8-{[{(1 R)-113,5- bis(triflu

oronet hyl ) ph enynet hyl ym et hyDam i rﬂ)] cal bonyl)-7-(4-fl uoro-2-net hyl

ph enyl)-1, 8- diazaspiro[4.5] decape=@-Cdrbdéxyl ate (Internediate 13,

24.1 ny, 004mm|)in7N 5 AR beN. (5 nl, 35.0 mmol) was

stirred at 25 C for 1 day. The sqgl vgnty was orated to dryness and

[ és (29) (1sl tine:

with EtOAc and then 97.5:2.5 BEMEG~5M [H3 in MeOH and 2nd tine: from

98.75:1.25 to 95:5 DCM 0.5 M NH3 MeOH) to give the title conpound

(22.5 ng, 0.038 nmol, 96%yield) as a white solid. 1H NVR (400 MHz,

DIVSOdG) 8 ppm7.92 - 8.05 (m 1 W 7.61 - 10 7.77 (m 2 H 7.21

( 1 I(-Drn shiditbn 7ofl Fimetifyldonium ttrklludotbfate B3 g 0226) mhoh3 and 6m3t$1 I

m

(1 D A el S gt e eﬁ%ﬁ@ G aﬁaé%ﬁib% M o8

- 2.16 (prroIZ-metl']lehpnyliZWO(hg dipgaggjro 4519 AYANS- 4scarboxylate {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 agueous layer was extracted with

25 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 NaHCO3 saturated solution and DCM were added

30 and the agueous layer was extracted with DCM. Organic layers were combined and filtered
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12S,5S, 7R)-N84(1R) - 1-1. 3, 5-bi s(trifluoronethyl)phenyllethyl|-7-(4-flu
or o- 2-

15net hy| PRQAYPPI3HES net hy1- 1, 8- di azaspi r 014. 51decane- 218 GT/ERIMNYWSH e
hydr ochl ori de 0 H2N H-C To a cold (0 C solution of

(28,55, 7R) -N8-{(1R)-1-[3, 5-bi s(trifluoronethyl)phenyl]ethyl}-7-

(4f|uor02rret | pheny1)-N3-net hyl -1, 8-di azaspirp[4.5

B A T A T e e S
added 1NakBigs, @ItJﬂnetfrhm oasp 1o tp@@%ﬁo%@m%@mo?gle\mafraﬁ@nsm religcted
M Xt ur e opesnisg | ﬂhéeﬂt[é OforBsbuRingi2 The, mzﬂemﬁmw@smwap%r Gyteﬂiﬂ Ta@ a single

%Y?Ssiofa‘%ﬁb%ﬁwkﬁﬂ &( 5 W@W%@Sﬁ%j 7%3%”3”"%55 3?‘5‘;“1
-7.24 (i) 61894ddg 1d1) & 765 {tgd H) 5201~ 40 &M D%t )3 ‘5 §Zﬂ |
(m 1 H)(m411—33014 3310((m, 12H)}9.88 - 267 (81, 417HXB(18012m—0m21 519272 (823 Hirp.45 -

) 2. 70 285 &9, { M 232, 319 1.85 56.06m, PLifh 633671 fn ¢ H) M3 50 (m, 2\{}‘}
2009/ 13 1‘%@% 'gb%gg/ o*‘iqshr@’o]i Eﬁa@%ﬁ’étg%"%ee Y550l bvefadtih it pa?‘rdn Hée

( 2R, 5S. TRYsing-issigg Snisrraatian, fqterggqaiwﬁi@tﬁy|cphldh@¢,yqsplgned on the basis of the
net W91 | fallofving hotodata:2- met hyl phenyl)- Ns-nethyl -1, 8-di azas pi rof

4. 51decan I i i

S enl Zi d?aﬁrggso ﬁ?? gﬁg ﬁrefgga% s gbielrﬁd s%ggestlng stereochemistry at 5 as
bi s(tri ff&¥YFonet hyl phenyl I n'eth | ‘Irreth yl ) ami no] car bony1}-7- (4-fl uoro
- 2- et hy? phesryad nae B4/Hiilaxaisgicaiosths ngeitiamf thecearbeny| pgue on the same part
(1 ntermedics en@27 vith @eped td e girolding plae, Nindnggafingng eletddchemistry MeBHs
(5 gg Wh.rmol ) was shaken overnight. The sol vent vvas evaporated to

fyn

a .
10 and the crud S puri |ed fl ash-chr r h Si .
o SR nagn e Reed AE B g herpiatng SBB sPodomn 1 Y BSnttilng. this
(53. 5 ngesult, 0b8 atamw humBgrirng shastrdin the falowmigt irusthig i, intlllaﬂcwl\mr (rsopurpese, of
DVBO- d6)copeBBEA Wit the(iSMRYaE oly61 (s, 2 H) 7.24 - 7.32 (m 1 H 7.15-
7.24 (m 1 H 6@8 7.05 (m 1H) 6.92 (d, 1 H 6.79 (t, 1 H 4.65
(d, 1H)436(q1H)4r:§>(d 1 H 3.44 - 3.59 (m 1 H) 3.38 (d, 1
H 2.93 (s 3\ 7_)5“('[;:,....;5;1“.4-0 2.65 (br. s., 1 15H) 2.33 (s, 3 H

71 1.5 5 .93 (m 6 H 1.45 (t, 1 H; HPLC Rt
4.88 m ns: ub A3 2="875 fRHe. Exanple 8

(2R 58S, 7R)- n% {143_3, : his{tr |lJf| Lmrorret hyl ) phenyl | met hy1} - 7- (4-f 1 uor o- 2
- met hyl pheny Lye s ~vig"zdgy Sp?

201V8- et hy.1- 1§ 8- azakpl rof4ﬁ516’ecane 2, 8-di car boxam de

hydrochl or 1 def g 1«

F

20  UPLC: Rt=0.71 mins, m/z= 604 [M+H]+.

Intermediate 42
(58, 7R)-N-{{1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-7-(4-fluoro-2-methylphenyl)-
N-methyl-2-0x0-1.8-diazaspiro[4.5]decane-8-carboxamide

25

-80 -



cF3 To a solution of

(2R 5S,7 5-bis(trifluoromethyl)phenyl]nethyl) pdrfpsdobrsisyr 2
- net hyl ﬁg%y@ Igiﬁﬁet hyl -1, 8- di azaspi ro[ 4. 5] decane- 2, 8- d?c’gr box/gm de

(Exanmple 7, 45.5 ng, 0.079 nmmol) in Diethyl ether (1 nm) was added 1M
HCl in Et20 (0.107 ni, 0.107 25 nmmol) and the resulting m'xture was

stirred pfhgﬁ I3@tH| ns. The sol vent was evaporated to giye# #2)91 3,5-
ylr,zg

Conpogwg)df(({ﬁgygghﬁg‘% @éﬁmthgl}(ﬁ'ﬁﬁ)ﬁaﬁﬁnd aa‘éoryg-vw tfﬁ%o-?—me en.y — ~OX0-
(s, 1 H)l.8diazagaiel4.Bldecanetircabeylater (Intgrmediatey) 33 @8 Mg, 9. mmdl was
Z 3471 ( mdiskoldpd fn %tr(arhpl @ xlﬁ]) #Md8é thé solltidd) wés GBd¢dl PdLC H)o(m 6@ (o9 L;rhﬁi
i i %h%weg(s%aﬁd %1@ /Fﬂégzea‘o‘é% D ﬁ%dsgher% ol 33 rﬁﬁs the %ah’gdlt?m s

L2 M S0y oReIR0 The fle 67 0.096
(s, 3 Hyilter en remyoveG Kacug objaiging & 433 %. .

m z= 573hak-8f % yields Lﬂ%{g‘g)Rh B&inpine, @/z= 560 [M+H]+; MS: m/z= 560 [M+H]+ and 582

5(2S, 5S[MRNaMB- { [ 3, 5- bi sari fl uoromet hyl ) phenvl | met hyl}-744-fl uoro-2-m

et hyl phenyll N8- net hyl -1, 8-di azaspi ro[ 4. 5] decane- 2, 8- di car boxam de

I naggal %%S”%? Hél onof net hyl (2S, 5S, 7R)-8-{[{[ 3, 5- 10

bi s(trift UOT OTTET MMy )phenyl ] rret hyI )(rret hyDam no] carbonyl | -7-(4-fl uoro-
1p! 8 2 elbyh (28.55 ZR)-8-{[{(1R})-1-[3.5-

dr yness meth {cfedinzas pitol#f : tvaatas ogr aphy (Si
cartridge 5g; froml 0Oto 95 5 DCMI\/EOH) to glve the title conpound
(74.4 ng, 0.129 mmol, 95 %vyi eI d) as a white 15 solid. 1H NWR (500
MHz, DMSO- d6) 8 ppm7 95 (s,
6.84- 6.97 (m 2 H 6.78 (t. 1)"
-4.22 (m 1 H 3.48 - 3.55 (m
H 2.76 (t, 1 H 2.65 (br. s.;
1.38 - 1.85 (m 7 H); HPLC
597 [ MtNa] +. 20 Exanple 10
(28,2S, 7R) -N8-{1. 3, 5-bi s(trifluoromethyl)phenyl | nethyll-7-(4-fluoro-2
- yl phenYDN8- et hyl - 1, 8- di azaspi r of 4. 51decane- 2, 8- di car boxam de
hydrochlTeri de a25 To solgtisinut i on of methyl (25,58 TR)S{[{UR)1 [3 5

et hyl pro oD EW%W@”%. PR PR e o
( Exanpl dizzasgie]4gldecaret-carhokylaten (Ditenteglatet fh%r ‘(21 & )19V%Bs ratm@d "1|v|dry
HCl in %; r‘%g'le?hzme (D@l\@q %UDH %Wezgrﬁ%é e’ﬁtB@GA‘?m?%rbde (654

stirred m ns S eva orate ryness to
t he 20i t Inel, @a@ﬁormml (\@are7adagd @dlth_e mgilon B8 w%)st!rrqﬁowmgbto‘@br vHze

DVBO- d6)react|%ﬂ was diluted with NaHCO3 sat. sol. (400ml) and two phases were separated. The
organic layer was dried (Na2S04), filtered and evaporated in vacuo and the residue was

434(d 1H) 4.08
m 1 H 2.93 (s, 3
92.01 - 2.16 (m 1
m z= 575 [ MtH] + and

purified by flash chromatography on silica ge! using a Biotage 65i as column and

Cyclohexane to Cyclohexane/Ethyl acetate 7:3 as eluent affording the title compound (12.2
25 g, 17.43 mmol, y= 87.7%).

UPLC: Rt= 1.04mins, m/z 704 [M+H]*

Intermediate 44
methyl (2R.5S.7R)-8~{[{(1R})-1-[3.5-

30  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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WO 2009/ 133135PCT/ EP2009/ 055190 ppm 9.50 - 9.86 (m 1 8.25 - 8.50
(m 1H 7.87 - 8.01 (m 2 H 7.67 (s, 1H)7605 Hé?.20-__7.29
(m 1 H) WOSHI3#30 (m 1 H) 6.80 - 6.90 (m 1 4. 58PCTEPHOP33190
H 4.31 - 4.43 (m 1H) 4.13 - 4.30 (m 2 H 3.42- 3.54 (m 1 H
2.95 (s, 3 H 2.75- 2.8 (m 1 H 1.74 - 2.67 (m 11 H. HPLC R =

4.82 m & M@= 575 [ MtH + and 597 5[ MtNa] + (free
base) . qﬁe r%@?ﬁg ,lnil “NB4(15) - 1435b|s(t£|fl Lorgmethynp

thyl) peinyolg ankenyBt g fluora-24i azas pi

3,5- bis(triflu
or onet hyl ) ph enyl]ethyl ym ethyl)amn o]Jca rbonyl}-7-(4-flu oro-2-m
et hyl. ph enyl)-1,8-, di azaspiro[ 45] decane-2; carboxyl ate (Idpternediate
28, 90 ngy, O. 149 3 n 7M 15 lget hanol i ¢
sol v was evap
P Sk, cartridge 503 .
le@ conpound (63.3 ny, Q, , 712.1 %
yield) as a white soli 1H NMR (500 MHz, DVBO-c 5 ppm 7.93 (s, 1
756(5 2 H 7.23 5Y7.31 (m lH) 7.14 - 7.21Ym 1 H 6.95 - 7.05
(m$ 6.90 (d, 1 H %.76 (t, 1 H 5.27 - 5.43 tm 1 H 4.14 20 (d,

i 253 % 6%0 étﬂi‘n 1 ol'_:)) g@ ?lr%e%gleﬁ;{)f)zl : e1%§§48(§2§ F@IJB ﬁ@gé I35
1. 87 ( mb'f‘itr'ﬁ)‘ommmy( dhef@']Bﬂ‘yil(ﬂﬂhS(')Bm'ﬂD ¢'®r boﬂﬁﬂtﬁ4 -fheat-2@@hypkieryl)-1,8-

?S?ER 5 a;%&@é%%ﬁﬂ? @&g [gx(%’fa uororre % rzﬂ)l I1 42?1 f‘?m°)) 'H PP’

uor o- 2- Tetrahydrofuran (THF) (16 ml) at -78 °C LIHMDS 1M |n THF (2.132 mi, 2 132 mmol was

et fy! p*&%ﬂ%%n&"?né"?éa?%(én r:l’\ix%frg V\‘?azsaﬁlpﬂ]gﬁ%rll‘tér}lﬂﬁcﬁm? iGadtn&had Rf%%”ﬁnﬂ% 68

hydrochl or
( 2 R, 5S, TRnoINSaf (t1es) addgd3re- the s¢aatioh Imikueneashstirgafeng? franshata - The weatlion

or o- 2- , .

S0rmet hy 'EREHPISITBHDP (1. diiss.uh ster (9l end exgaged it gy acelgle

( Exanpl €3430mI5Lomidied orgvic 206y weem@@@am@@ngu@s@ 200 evaporated in vacuo
The residue was dissolved in Dichloromethane (15ml) and the stirring solution was cooled

purified by fl ash- chro
DCM MeOH) to give th

-

15 at 0°C. TFA (5 ml, 64.8 mmol) was added and the reaction mixture was stirred at 0°C for
1.30 h. The solvent and the excess of TFA were evaporated in vacuo. The residue was
dissolved in 20 ml of ethyl acetate and washed with NaHCO3 sat. sol. (5 ml). The organic
layer was dried, filtered and evaporated and the residue was purified by flash
chromatography on silica gel using a Bictage SNAP 50g as column and Cyclochexane to

20  Cyclohexane/Ethyl acetate 1:1 as eluent affording the title compounds:

Intermediate 44 308 mg, 0.499 mmol, y=35.1%). HPLC: Ri= 6.46 mins ; MS : m/z 618

[M+H]*

and

Intermediate 45 353 mg, 0.571 mmol, y=40.2%); HPLC: Rt= 6.37 mins; MS: m/z 618
25  [M+H]F

Intermediate 46
(2R,58,7R)-N-{{1R)-1-[3,5-bis(trifluoromethyl}phenyllethyl}-7-(4-flucro-2-
methylphenyl)-N,2-dimethyl-2-{[(trimethylsilyl)oxy]methyl}-1.8-diazaspiro[4.5]decane-

30 8-carboxamide
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ng, 0.092 mmol) in Diethyl ether (1 m) was added 1M HClI in Et20 (200
pL, 0.20 the resulting mxture was stirred f

Then thquol v(%ag?]t Wgs evaporated to dryness to give the ?F?ﬁgz@@é%
(57.4 ng, 0.091 nmol, 99%yield). 1H NWVR (500 MHz, DM30O-d6) 6 ppm
9.35- 9.68 (m 1 H 835-860(m 1 H 7.95 (s, 1 H 7.90 (br. s.,
1 H 57.70 (br. s., 1 H 7.56 (s H 7.11 ¢,7.25 (m 1 H 6.94 (d,
1 H 6.80 (t, 1 H 5.28- 5.39 - 4.13 .35 (m 2 H 3.44 (d,
1 H 2.85 (s, 3 H 2.77 (t, I 27ho }2 59 1 H 2.35 (s, 3 H)
1.75 - 2.21 (m 7 H) 1.50 (d, 3 H; RPLE W& ="4.95 nins (free base);
M5: nmlz= 589 [ MtH + (free base) 1

2S, 5S, 7R) - N84(1S) 143, 5-bis(triflu

(2S, t hyl ) phenyl | ethyl | -7-(4-fl uor
(r)ret hyI phenyl) Ns- met hyI 1, 8- di azaspi fof 4. 51decane- 2, 8- di car boxam de
%5 I(nas]«calaj %dé@lb’?ﬁﬁ@f L(QR;B%Sl;)TFEIPNJ@MR()—Z5{3583|§(R)fh18roi'r[e[tt(yl)8)1eriy4l]8tlﬁr}-7fl -fluoro—%-
is(tri r OITE e ar uor.
ot hyl Ry R R AR E A Sty e RR A e E B btk o
Zg k80 F(Exarﬁpléﬁlt% SII_Jlfﬁig) 011rse7rhéltnammamalor@naﬁm(mr(45(2rﬁm BEA (0.02Dh), 00edD
shaken overpi : e vent,. was, evapor a
ur | 51 e Ral WS RS ang frerEasion Rk Ohaban FirE e B PrvnabiSay B e
1 0I tOQgﬁ%/cﬂ aca{wuvwa) atﬁdvl\:hcgtjkt@\nﬁislﬁeahd &thﬁhEI\;ingngsogﬂre(ﬂﬁt 1hengamfé ﬂefg&aerature
r7n.“rg 4’ ( Spvg?ril%!h?.ﬁﬂl)g@r?%rﬁl)?vaﬁ;a%g(e 8 éwo Ehgﬁes verg sepqra D?[ﬁ? oRganic Iés_r/)%ztn!vqs
? 961( mdn%d HndGvéporatdd i8 vacon aﬂforld)ng5th8(iltle corBuidr84lmb) that 98s-usdd iBthe
_m2 78 (rﬁf(f §tep|)w@1§§t @%lﬂ%rspurg?cpﬁlorﬁ 69“%85%;?‘%' @mdéﬂtgpn%?g{r&sﬁ l_?tg ?)ZE)%mln
10 Hp. HPEG@E2RMFHE.91 mns; MS: nf z=589 [ M+H + and 611 [ M+Na] +.
Exanpl e 14

(2S,58,7R)-1,14(1S)-1-13,5-bis(trifluoronethyl)phenyllethyll-7-(4-flu
or o- 2- Intermediate 47

30net hyl ph ‘ [ irc C - di car poxam de
hydr ochM&fi=ghe== : G of
(28 3S, Mt‘hmfsih{/&o&vbi 8é'td|hi‘el'h\ﬂh@tmtvhyéNHWélgbhginb-ﬂ,6'§4 fluo

8] 4. 51decane- 2, 8- di car boxan de
erher (1 m) was added 1M
ulting m xture was
porated to dryness to
. 9&% yi el d) as a white
solid. 1H NWVR (500 MHz, DVSO- d6) .67 (br. s., 1 H 8.34 (br.
s., 1 H 7.87 - 8.00(m 2H 7.6 , 1 H 7.55 (s, 2 H 7.13 - 7.32
(m 1 H 6.94 (d, 1 H 6.76 - 6.89 (m 1 H 5.25- 543 (m 1 H 4.07
- 4.38 (m 2 H 3.40 - 3.51 (m 1 2.84 (s, 3H 2.71 -2.91 (m 1
H) 2. 33 Hibaneh@:3 (0-&1am7,81.9042w583|)(m Biskbivdd mOAdetonitdleH); mylBhE:stifed adr.O3
m ns

ns (M1 2Ri3a5®) or M oREETIPN-{(1R)-1-[3,5-bis(triflucromethyl)phenyljethyl}-7-(4-fluoro-2-
methylph enyl)—N,2—dimethy]—2—{[(trimethylsilyI)oxy]methyl}-1 .8-diazaspiro[4.5]decane-8-

035, | pumcelel2ielb tleseaisel
(Exarrple 131 67 ng, O. 113 mml) .0 Di et hyl
HCl in Et20 (200 pl, 0.200
stirred for 30 mins. Then thedsofvient wds

20  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

25  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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m z=589 [I\/H—I]+ and 611 [ MtNa] + (free base). Exanple 15

sodi um 5S, 7R) - g%(lR) 143, 5- N
15bi sar i fWOSPWAEERST | phenvi | et hyl Umet hyl | ami nol car bonv 1RCHEPHOPNING,

2- net hyl phenvl) -1, 8-di azaspi rof 4. 51decane- 3- carboxyl ate + ONa
Methyl (5SS ,7 R-8-{[{(1R)-1-[3,5-bis(trifl u
oronet hyl) phenyl J et hyl) (methyl)a min o] carbonyl)-7-
(4-fl uoro-2-nethyl phenyl)-1, 8-di azaspi ro[ 4. 5] decane- 3- car boxyl at e
(Internéﬂ]ﬁam@IMEZ 20 ngy, 0.036 mmol) was di ssol ved in Methanol (1
\T\ag a”? 58 55781941 1 olos tfig&%n#\& SrerRidt 7|4ﬁ&r6?m|) in
ea O > A > 0 d

over ni g ’|‘.1L s 2gimethyh2«{Hirimethyvisiivhexvirethyvl}-1.8adiazaspinef4 Sldegane-
- solvent ved i n.vacuo and the residue was washed several :

ti rrAég V\Ilsﬁt%\&bsx fite e solid was dried under vacuum obtaining the title
conpound (20. 3 ng, 0.033 mml, 9 yi eI d) asf{fa mixture 25 of
di ast ereoi soners. ratio estl‘rraé/é' ¥ ; I1 NVR (500 MHz, DMSO- d6)
8ppm7.99(s,1|—|)770(5|—|)704~ 1H)685-698
(m 1 H 6.66- 6.82(m 1H 5.20-]5 1’3 4.06 - 4.25 (m 1
H 2.77 (s, 3 H 2.55 - 3.57 (m 5 33(s 3H) 1.46 (d, 3 H
1.06 - 2206 (m 6 H,; HPLC two cl peaks Rt= 4.94 and 4.99 m ns;
UPLC. Rt= 0.66 mns (large peak), mz= 590 [ M Na+2H] +. 5 Exanple 16
l'i thi um(4S, 5R 7R)-84[{(1R)- 143, 5-
bi s(tri flouer entgtidry lof pREHA, 7%}MG1POMBJ5W$ (&rifiuneimesinbeheryllethyd-7+ ( dibioce-2-

(5R 7R BRSO ERE PR PURIRIT CRSABNA Sickep ca il einite
car bony XExample 19, 80 mg, 0.136 mmot) in dichloromethane (DCM) (2 mi), TEA (0. 021 mi, 0. 149
(1m0 g B3 BUORDGRY ik Ba iR AEBRPlES rell SRPERT ! PSR g m
m ) and 0&Qde mni@) Masiléldde'ﬂodtdwwﬂ rodirreixives veasdelirrad @H thaHzemeo tesIBratyre
0 022 : (W a L, ght
at 50C. e WEIE 2 BRIk LR e s M Bse e MR B Th R was
it was hieiad@@da&vamatddom \@cn@raﬁondg@rtﬁnglm]ggeﬁ é&&a@glb &rag\g@a/ usad Iir:j ;the
, nmo % vyie ;
TH R (b Rpah B By RRROS 031 S MYy Tie0 (s 2 8y 70T -
7. 135( mLCM${(Bapicgradiest @mditions)1 R 2056 0/z 682 [MrHIm 1 H) 5.25 - 5.38
(m 1 H 4.43 (d, 1 H 2.98 - 3.23 (m 2 H 2.69 (s, 3 H 2.60 -2.92

(m 2 H 2.31 (s, 320H) 1.56- 2.04 (m 5 H) 1.48 (d, 3 H 1.40 -
1.54 (minteriHpdintedd9 (d, -1 H). Stereochenmistry consistent with the

fol I ow Ngpd@l #i's).N-{(1R)-1-]3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-
methylphenyl)-3'-hydroxy-N.8a'-dimethylhexahydro-1H-spiro[piperidine-4.6'-

20  pyrrolo[2.1-c][1.4]oxazinel-1-carboxamide

Fop .

F
Ethanedial (0.229 ml, 1.995 mmol) was dissolved in Acetonitrile (1 ml) and stirred at rt. A
solution of (28,58,7R)-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-

25  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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1. no noe with either H9ax or H7ax, suggesting stereochem stry at 5
as drawn erved noe H4/H10 ax and H4/ H10Oeq, i ndi ' =

st er eochel? 52599{/8 >4 and provi ding confirnmation of sterkgiﬁk%@pﬁ}g%t
5. The atom nunbering shown in the follow ng structure 25is included
for the purpose of correlation with the NVR data only. WO

2009/ 133&&5&@&@2&@9&@5&1@@“ drdi @tahlrile was renfdved 2ndét vlaw A%]l!%é@éllaw

10S 315 1719 M Li +2
17 was extrac%ed with ethyll?tacetate Z&x 5 mS[ Csﬂganlc p asé was drled and evapn%ted in

5(5S. 7R)vabl4 iivbrliink, taéfmlblcsgr_igbufﬁ 8y egpiHay Whphesd i elehidxt stép(withbLiuRktBer
2- met hyl&ﬂ?ga\{% i N et hyl - 1, 8-di azaspi ror 4. 51decane- 8- car boxam de

—5  UPLC: Rt= 0.77 mins, m/z 632 [M+H]"

Intermediate 50
(2R,45,8a"'S)-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-

10 c][1.4loxazine]-1-carboxamide

[[LLL}
£
J \g’ CF,

Ethanedial (0.299 ml, 2.61 mmol) was dissolved in Acetonitrile (1.5 ml) and stirred at rt. A
solution of (28,58,7R)-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
15 (Example 26, 100 mg, 0.174 mmoi) in acetonitrile (1 ml) was added dropwise and mixture
was stirred at RT for 30 min then sodium cyanoborohydride (13.10 mg, 0.208 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 mi). Organic phase was dried and evaporated in vacuo affording the title
20  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(triflucromethyl)phenyl]ethyl}-2-(4-fluoro-2-
25  methylphenyl)-3'-hydroxy-N-methylhexahydro-1H-spiro[piperidine-4.6"-pyrrolo[2.1-

cl[1.4]oxazine]-1-carboxamide

CF.

o MU
O}"j\g’ CF,



A solution of trinethyloxoniumtetrafluoroborate (5.39 ng, 0.036
mol ) and_(5S, 7R) - N _
10{ (1R) - 1‘1’§ ’3‘?%1%’(3Pri f1 uor onmet hyl ) phenyl ] et hy1} - 7- (4- f | 5TEF3R85N p
henyl ) - N- net hyl - 2- oxo- 1, 8-di azaspi ro[ 4. 5] decane- 8- car boxami de
(Internmediate 42, 17 ng, 0.030 nmmol) in Dichloromethane (DCM (2 m)
was stirred at it for 3 hrs. The mxture was washed wi t h NaHCO3
saturated sol ution and the aqueous | ayer was extracted with DCM The

or gani ¢ FAgedal WR28® Sdnb P haymol wes é‘iséa“’?%*rbf}%o@"%éﬂs% e stirgd atyhd
and concgnltibat edef Th 2&55s ﬁa) FJI{(BI RJ)BIS[3CH §§@A|fmgﬁbnhé1hmb@m@khy(}27 emif)uo%lgL

to this solution, coo Sodi um _cyanobor ohydri d

(5. 73 nghetpy! ebqnvhr%{wdrozw@sm{ 1N5W63W’ 182%%8%0[4 Rldesons- M@rbgaer@aie
mant ai ni@Egahpe 41180 ab ﬁrﬂm%ﬁ BeetoRBe | '(pﬁ1i)V\@§s baddd &b%\xéwe REd a«ﬁ,xtme

over ni ght To the so ion saturated sol ution and

added ar¥P% Hﬁr%ﬂq@eféu%f Phgin Rassediyn syerRPoR AN B gmoezqaa@;g\og was

wer e COrdyqdBEhndf thktRE&MHNt MH@AHE WS chﬂe%eo%ﬂﬁﬁiatmb réctiddPRagRflenched with
concentrated. The crude was purified by SP4"(12M cartridge; ‘el uting

f r om 909¥ateni ) sodwseianityle %Aemov%umﬁawﬂcuq AGHPRNFS VR WA BHiTastadath

? ?,f) gl nNIHz @hg\l%ettaté 2};& Mm.gaqlc(pkﬁsmas @nQ@éndm@Apora%@@/?nwa%héihﬁor%Hi;Wﬁnue
1 I—I)106 m@_fl mg) tggtv(lqs u$d|.qy the rzq;(t stegmt&onetrfyrtrlermmﬁpa(ygns 4. 27
(m 1 FDU@.(?’ﬁ?t-O3714lﬂ[n€”ﬂn1216@g[l\ﬂ3-l-g2 - 3.20(m 2 H 2.86 (t, 1 H 276
( 3 H 2.34 (s, 325H 1.5 19 (m 8 H) 1.47 (d, 3 H); UPLC

= 0. 63ntermediate 52 546 [ MWH] +; HPLC. Rt = 5. 67 m ns. Exanple 18 WO
2009/ 13343
(2R, 5S, uor Qme
met hyl phenv1l) - 24hydr oxyrret hyl ) - N, 2-
- 8- carboxam de 5Toasol uti onof net h
bi s(trifluoromethyl)phenyllethylynme D lm;zno] ca
rbonyl1-7-(4-fluoro-2-nmethyl ph eny)-Z-

thyl 1, 8-di azaspi ro[ 4. 5] decane- 2> boxylate (Internedi ate 44, 69

LI% pre‘ngoH—e& o T péﬁ%’@lc a)E éﬂdé ﬁé']OIGH‘lolltdeHPI in d
bor oyt ggﬁt%%r«%ﬁ“ﬁﬂwgﬁ;mgeaa f 'H%B o e

y
-1, 8-di azaspi rol 4. 51decane
, 58, 7R) -8-{[{(1R) -1 43, 5-

ons ot 1bER qtéf@www
3 days. (V/@rlarll 1184 el wasmpaeitls@ddad wyendo awaut@ﬁéee@@g difernah demperature
di ssol vextlow 108C.h8olal disRolndg ATl thd Hemoyenadiar cqlBuriEss shldtien vids aliowed to

3“ rr: ngegmbﬁﬁgmgg}a\(@gta%d\@{@ Sgyrq};g,g r@d in vacuo. The residue was
n
o . Qi ae KRB il eﬁet Pt el BIEES iF T prBfie (66
pur| fied 9” sak i @nmc%wgw iagddedyin orde igeactBr desigerrbrpgb et
10g as db¢ dree basb 1$mleanlhnm®mham&elsmtldrramds O3abeds [Eitaehutyhidicarihnate
the titlg460mpoBRng nia8l) Wiks éﬂd@éboﬁ]&%se}/m@ﬁhgqﬁlxtufé' ﬁM%d(f’épQOH\d”'u?é at room
20 il %@g%m@fgn dnghpo riggbtds 11 ¢ 10 (05
1H) 253 £ waéer8$ ?rﬁlddfpb ndz tlj@ §se%|yﬂere ?egﬁra(t%d The
3H), 1. W@o@pbaﬁe Whj fUdhegsaaLk@str@md NN, Et@ﬁ@&szmg qnd firzdig Hhe collected
1. 59- 1. Gfigdriies vidrdewabhdd withl, briid) (50108 (s, 3H).
After drying over Na,S0O, and evaporation of the solvent, 16g of crude material were
recovered as colourless oil that was purified with SiO, flash chromatography (biotage 65m)
30 eluting with cyclohexane/AcOEt 9/1 (Rf=0.3). Evaporation of volatiles afforded {itle
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)
35
Intermediate 53
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UPLC. RT 0.73 mins, nlz 590 [ MtH] + Exanpl e 19
(28 5S, 7R\3v N46 @% 1435 bi s(trifluoronethyl)pherwllethvll-744-1] uoro-
0 2009/133133

PCT/EP2009/053190
25rret hyl phenv1l) - 24hydr oxynet hyl ) - N, 2- di et hyl - 1, 8- di azaspi rof 4. 51deca
ne- 8- car boxam de - 100 - WD 2009/ 133135PCT/ EP2009/ 055190
Toasol ut bﬁ /b~ -(4tﬂuoro-2 methylphenyl}-N-

(tl’lf|u oTre v
rbony|)_ eftyyl-4 Zirnguoena ‘

nmet hyl-1, 8-di azaspiro[ 4. 5]decane 2- carboxyl
72. 9ny, 0 118 mol ) in Tetra ofuran (THE
bor ohydride (0.174 nl, 0.354 miol)lwad 5 &
m xture was stirred at room t enperitu v e[ nitrogen atnosphere
for 3 days. Volatiles were evapo|atJ- in vacuo and the residue was
di ssolved in Methanol (2 m)/Hg in water (3ml). After 1h
stirring conbined solvents were porated in vacuo. The residue was
di ssolved in Ethyl acetate (4ml) [and washed with NaHO03 sat. sol. 2x
3 m. Organic phase was dried anfl evaporated and the residue was 10

Atte (I nternedi ate 45,
(2.5 mM) at OClithium
¢ld and the reaction

Egr i f lsedrcpé(scf)lhﬁ’&h mwwmﬂmw 14 d1i §a2£a@|mhh%|)n9d@ talréﬂyagﬂué
the © %“Epﬁ‘fﬁ‘eq g aREsRe ﬁ@ hRRbd3o3egnifh i %da%m%g

DVBO- d6 erB ma§ §nd 1@9 res;:ltny@ h(agem@q)aousyeéh?w(ragturq pips hgatgg qtd ux for
1H), 6. 736780 Qllnnry MWhs tBedbOchilpd HH) ;15€° 28nd dal, sdidjon 3f 3(6!R3-N4{(1IGMI [3,5-
1H) 3 is(Bifld@rotisth bhen eﬁ B-2133w8f- émetﬁlwﬂ)nen?l) ﬂdoméﬁhz: -Bblko- 11 94 (s,

q{/jm%@ ﬁ‘gb 8%§ én% i @ﬁ{}oﬁd' 1d v¥as added
1 5 1 E‘ﬁ ﬁ ar c r r e )
bet ot @PE PR - e
Exarrpl e 126°. At the end of the addition, colour turned orange and after 10min bath temperature
(2 2R 5S, T)s- MBeti(tdR)°C1MRabtidn was ildrt sioriogat fid arhenututee toayiloi teh & wom
0- temperature for . .
rret hyl pr}-‘?eac%?)n I\Al%urde was hc}ﬁen%l‘led ?FNI-\’ 8|i Zh(?r%‘lgef'wa erz(Bgr}lg.l ?%&é’no’ﬁf}%i
15  AcOEt (200mL). Phases were separated and the aqueous one back-extracted with AcOEt
(200mi). Combined organics were dried over MgSQ, and evaporated to drieness. Crude
material (12g as pale yellow solid) was purified by SiO, flash chromategraphy (biotage 65i)
eluting with cyclohexane/AcOEL from 95/5 to 85/15 to give title compound (4.79 g, 9.53
mmol, 86 % yield) as thick pale yellow oil.
20  UPLC: Rt 1.08min, m/z=503 [M+H]".
"H NMR (400 MHz, CHLOROFORM-d) § ppm 7.79 (s, 1 H), 7.65 (s, 2 H), 7.36 - 7.42 (m, 1
H), 6.75-6.93 (m, 2 H), 5.41-5.54 (m, 1 H), 4.83-4.93 (m, 2 H), 4.66 - 4.76 (m, 1 H), 3.04
-3.31 (m, 2 H), 2.68 (s, 3 H), 2.38 (s, 3 H),2.32-2.68 (m, 4 H), 1.54 (d, 3 H)

25 Intermediate 54
methyl (2R, 4E)-4-[(2R)-1-{[{{1R}-1-[3.5-
bis(trifluoromethyl)phenyl]ethyl}{methyl)amino]carbonyl}-2-(4-fluoro-2-
methylphenyl}-4-piperidinylidene]-2-({[(1.1-
dimethylethyl}oxy]carbonyllamino)butanoate as mixture E/Z.

30
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251 naseal edt ubeasol uti onof et hyl (2R, 58, 7R)-8-{[{(1 R -1-[3,5- WD

2009/ 133135PCT/ EP2009/ 055190 .

net hyl - 1, BOHWsH3HSr o[ 4. 5] decane- 2- car boxyl at e (I nt er neF&EE2002/055280

ng, 0.113mmol) in 7 N nethanolic amonia (5 nL, 35.0 nmmol) was shaken

at 40 C for 5 days by PLS . Volatiles were renoved in vacuo and the

residue was purified by flash chisrat ography on silica gel using a

SNAP 10 g as colum and D chl or met hane/ Met han?I 98:2 as el uent

affording the title conmpoundif 38 0. 063 mm y=55.7% . H NVR (400

Vhz) DMSO-cl16 6 ppm 8.01 (s .49 (d, 1H), 7.17

(dd, 1H), 7.00 (d, 1H), 6.9 (m 1H), 5.32 (q,

1H), 4.19 (dd, 1H), 3.27- 31 (¢ 1H), 2.74 (s,

3H),-2.42 (bs,. 1H), 2.35 (s, L , 221 (m 1H, 1.81 (m 2H,. .
1.61-1.72 (m 3H), 1.54-1.60 (m 2 48(d 3H), 1.21 (s, 3H).

10HPLC: Rt= 6.16 m ns Exanple 21
(2S,5S17R) - N84( 1R) - 143, 5- bi sari fl uor gnet hvf | phenyl l et hvl|-7-(4-fl uoro
-2-

met hyl pHeny 1594E92- di et hyfRINBURA ISP @il cmpindiRbenysthylinliiom?-
de 15| rra%t pkenyhidtawihidiraetbylisenen HipsidsgcaRpxanidp{ (niemediaig 58 3 g, 5.97
bi s(tri frhmon cmelt imgthyp (ERyA- ({1 hadmem?]bﬂ%myﬂ@}l@mybmmb) 4-pettenbhteofot2g,
met h Ipherrml%n% .H%tghmlegass%d%m btrh%é @d: %&@ééﬂ@aytb%tf%me ried

n?
ggngemdgja RS‘Z B 4 %Sj‘ﬁ or 5° ‘Hﬂ iging F>Ls§q Yt B elylpne -2

r enoved 'mﬁia?faltctnyhamﬁ)@lﬁ@ow&isaa@p@whsnylmpi/w@nsyumagm c hr deveyeeGaphigs
on 20si |datdyshf™ gsnargtion, INAB7 10 0RS@smowl)wmieamdnitrogen atmosphere. The green

Di chl or epRfuRanas Mitdiearl hafedaasn gl esth af bar<4mg).the title conpound
9 e e i o g AP L0 IR SR 5,8 88, Lo
( d 1H) Pusifieafiog %gt:r(grﬁwtrlpyclo@xggefﬁaOEi m 238743 gﬁor ,alf[.ef}' evaporatlon of
3. 28- 3. 3ovent thetjlle cRMPPUR] 88ar off whidh fod, 18.92s, 5E)mmal, 83 % bie|d) asimixture
2.30 (s,of¥dner@ED (dd, 1H), 1.74- 251.87 (m 1H), 1.59-1.73 (m 4H),

L 50 o ((fnRtZW)Sm{]n A7 (W ; IndRidiS06rA) mi b fmdRim 6. 18 mi ns
( 2R %MWHOLWZ&LQMS@ 819 A {2865 dnidk Hy/i@ gh%H}lﬁ antt4 (2.2 A1
Lo, m, 5 H), 3.61 (s, 3 H), 2.61 (s, 3 H), 2.28 (s, 3 H), 2.07 - 3.47 (m, 6 H), 1.46 - 1.58

30net hyl(phem)1) 38l (Gal-di net hyl hexahydr o- 1H— spi ror pi peri di ne-416%w ol
0l12,1- cl11, 41oxazi nel-1-car boxam de WO

2009/ 13(’1 %?5%& 2 2909/ 055190

20  methyl (2R,7R)}-8-{[{(1R)-1-[3.5-
bis(trifluoromethyl}phenyliethyl}{methyl)aminolcarbonyl}-7-{4-fluoro-2-
methylphenyl)-4-iodo-1,8-diazaspiro[4.5]decane-2-carboxylate

! CF,
MeQ,C
N |
0
£
25  18tStep:

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)oxylcarbonyl}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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(2R 43,8alR) -N-{(1R)- 113, 5-bi s(trifluoromethyl)phenyljethyl}-2-(4-flu
or o- 2- et L)-3"- hydroxy-N, 8aLd i nethyl h exah .

ro- 1H spl\B}é[ g@)ﬁ]@?% ne-4, 6" -pyrrol o[ 2, 1-c] [ 1, 4] oxazi ¥gT/Ef2009m°°190
carboxam de (Internmediate 47, 67 ng, 0.106 mml) was dissolved in

D chl oromethane 5 (DCM (1 m), Boron trifluoride diethyl etherate
(0.016 R 6 4 r
added anrg mP %Dh]er?%act I {;‘)m?‘% &rﬁh%\kﬁ@yalssa{dfj?g’gd{p Q\”S%l%ﬁmee Sgr ﬁgn Sﬂﬁyo%([ad\e@ for
i rradi atffon for 40 ninutes. The ni xture was washed vvlth vvater (3m).
Or gani ¢ Theyeixtweswaly eeebcanidd do ajrpressedittiont Viesiing, tMére trealedduth Wa% K.COs

purifi echqogolid aphutioh(20m @gﬂm Hﬁnd‘d,uaw‘eaé fséwa@dléhdgha%qg@éumhe

and gnd Cyelohex %ﬁ:{[ IF ne® draridd bfé and
’ mfat eﬁggcf fg‘m ggrﬁq% 5%[@ ??r) g&‘?s;pg! b?gwnidaa upec;lim Qut"'

2H), 7. fqrirﬁrmrlfocmtloum) e@estllowcycizgtlonﬁstap? (t, 1H), 5.29-2.43 (m
1H), 4. 1d(giep:1H), 3.70 (d, 1H), 3.55 (d, 1H), 3.24-3.38 (m 1H),

3.19 (t Toliﬁle &dePFés }% ing from /st %o?‘i (182 H?idryz Zéo e g‘;l) ) 2naér Q at
3H),, 1. 90 8 2

o 1g8, e ot sl guted b QogUM prdibona %f%ﬂ Lo B P[éo"%’
12R, 4S, sm@mwmohd iodige £1.623,¢16.39 mmstbnet hy! )phenvl i et hvg- 2 (4 flu
or o- 2- Mixture was left stirring overnight at room temperature.

fg{rgt lew%w s NBada %tﬁ%tqh%&%é’th?(l%@@"d3§rlﬁ|)ré?1fdpbéﬁf HAORS: PhESRYWER

|
(3 45 sEblnay FRThE Sopao i ?%c?%?ﬁresxﬁm PP RAIT] e CRTPIned rgariss
uor d22- #@rﬁﬂraﬂéwl 3° 4HWPWING do depnRseH( |99t seudedpatendh shig pepgle
perid i ryetiewt, Giiskpyweil, oltfedt 2 whs c |dufifiel] obyaz Bite] -fthsh 25hr©ardb@raphydealutmg with
(I'nter rr&%@;h@xaﬁamc@@t%m 01110M /MR divevaTter eSS aRm divolitifddl aile eBhPane

m g r?lg BEI rs:fs b@g{iﬁ% sp%'r ﬁ?@@ﬁ&%ﬁﬁ (591 9@ J[é%an&é&ééum
e ure;}%é ﬁe égawétm 25 R0 IS = TN RE=T.02min, miz=730
20090133M3BPCT/ EP2009/ 055190 irradi ation for 25 mnutes. The mixture

was was Hammt(mwﬁr CHB@RDF@?M%ISCMH‘HE/BH (s/vas-ndweeqS zmd) ewapczr% el 1
in VaC::l r)| %H\ja gunj d 8? H?
?I,\'/_I?:I gﬁek%gqﬁtigﬂ?%\?})ag 4ﬂgn gﬂgf(g“l u% ‘?EQ?C?I%N %g’ ?ftel e corrpéund

(20ng, 0.032 ol 5y=30.7%. H NVR (500 Ivhz) DVBO- 1216 6 ppm 7. 80
(s, 23H) Exénigled. 73 (m 2H), 7.17 (t, 1H), 6. 57-6. 77 (m 2H),

5. 3515 §R( N]3~1’41« 0 6iif Btorhéby B drdvibein-¢ Ty frtidho o5 bhenyl)-
(m 15 St £ b irlge oo 101

2 73-2. L: 3 no Q18 lr &L, ,
1.85-2.01 (m 2H), 166178o(m 1H) 14511(m '3H), 1.41 (d,

103H), 1.32-1.38 (m 1H), 1. 27 (m 1HF 1701 (s, 3H. UPLC. Rt=
0.76 mins, mz 616 [ MrH H,N

In a sealed tube a solution of  Methyl (6R,7R)-8-{[{(1R)-1-[3,5-
30  bis(trifluoromethyl)phenyllethyl}(methyljamino]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (diasterecisomer 1) (Intermediate 7, 6 mg, .94 umol)
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
35 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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Exampl e 24

2R 55, TR -113, 5-bi sari f| thyl | phenvl | et hyl }-7- (4-f
( ‘%’O 20399133 33 I sari uoromet hyl I phenvitethy ET/EPSUOQ/OSSlilgOrO

15rret hyl pheny1l) - 2- (hydr oxymnet hyl ) - N- net hyl - 1, 8- di azaspi r0o14. 51decane-
8- car boxam de Toasol uti onof net hyl (2R, 5S, 7R) - 8- {[ { (1R) - 143, 5-

bis(tri fI Lk (m e f
oro- 2 et SFURSGHVED ISR e 3 Bl MEPRE i 2vd
(1 nterrna7d$ trey 1) 386 7eR9, (M 158)/ - 7)06|(m 2 1) Pelitr oth§d krof LHAR-7(1 FI4-9 (6 1
n) at 04 3.21 hsusm (N oinyalB4 de.46Qm5684)d.54 13£6QmmﬂH )3.1Rs3 ad gad1 #1303 -
the reacéhP 2'%? Vas '3%"{)9{’/3?‘ 4‘?3 Q:Featélw rﬁ”P' P”l‘ 2/ 1.80 m, 2
nitraqge rn ght atil e evapor ted nvacua an
t he . resi’ E |r§s edln Met hanol (2 rﬂ)/HCI 1 Nin water (4m).
After 1h st| rring conbi ned solvents were evaporated in vacuo. The

resi due m@m%easol ved in Ethyl acetate (4ml) and washed w th NaHCGO3

e oo SAE E o SR ER R A A U0
db-methyi-18-digzagpirols

a Biota dgcane-g, S disarboxamige (diasterapisamer2)a| yent
affdfding the title conpound (160 ng, 0.278 mol, y=47.99%.

H- NVR (400 Mhz) DMSO-cl1l5 6 ppg 8.01 (s, 1H), f7. 71 (s, 2H), 7.15 (dd,
1H), 6.92 (dd, 1H), 306.75-6. 83 ufm™ 1H) F32—Fq, 1H), 4.43 (bs, 1H),

4.10-4.21 (m 1H), 3.21-3. 38 m$3H~ 3. 09-

2009/ 133135PCT/ EP2009/ 055190 3.2 ll-lb, -2.84 (m 1H, 2.75
(s, 3H), 2.34 (s, 3H), 170192(m'§1ﬁ15, 34467 (m 5H), 1.48 (d,
3H. HPLC. Rt= 6.56 nmins; M. m Pl\/Hr|+5FExa le 25

(2R, 4S,8a' R - d(1R) - 143, 5-bi sari fl
-2-
met hyl phenv1) - N- met hyl hexahydr o- 1H spi r or pi peri di ne- 4, 61-pyrrol of 2, 1-

c1l11, 41oxazi nel- ]Z(f% oxam de 10( 2 Methy! (5R,7R)-8-{[{(1R)-1-[3,5-
9h

R 4S, 8

or oot RSERENDTE envﬂemﬁmwwqarmnwh (4eprg-2amethyiphenyi)-1.5-
hydr oxy-diezeepitpl4 hlsbeabryat2-ceorbbidylgisi (diastgepeemdt 2) (Intermediate 8, 18 mg, 0.030
e-4,1§" - pyhb lirphmhrﬁdarilauﬂn@w i5eL,-95.0 faid @é&tﬂ%d(étrﬁserdﬂ@dn%§ aRd then

sarontt AR it 1L Yy SRS 585 ke o
triet hylpé'f'f%ﬁwey >&2ad ica @a'?'?@geﬁn%'ﬁﬂw fidrte HeRigd BRMIGD '\We inddeCH) to
stirred giate W0 b@ches] ef tha titowameourki as adicatléssnoif ¢iotab@muuntitidsd mghd.025

m xture rMﬁél BAEhAE dYM I-NINWEE @too(@ﬁ&,)w@tg Ian nAY &0 Y898 Ui QQ-I)aT@Z 7.77

eva rat u The 4" r| fla ra

on 2@ l\ﬁbzc@r 9461(61 @S} @ol u g ohgiggr@ E%?égggt@g(@ gn{
to Cycl Maﬁéﬂdﬂh |H)aé§t atetB( m21ér§3e4% @Sa(mr dridl %30 t 2 {re £ H) 2.94 -
conmpound.{Bdmyl HY 2081~ ﬂﬁﬁ)l (m, )’5:|’1°)62 35q(s, HHNVR2(-4D00 hz) HYNMEE2 €6.88 (ppid H)
8.01 (s,q14d)1.60 :%18(4 7.18 (dd, 1H), 6.93 (dd, 1H), 20 6.78
(td, 1H), 5.35 : 4 17 (dd 1H), 3.78-3.92 (m 1H), 3.73 (d,
1H), 319342(m 2H) 3.00 (t, 1H), 2.79-2.86 (m 1H), 2.76 (s,

3H) 252. dxampte3(m 1H), 2.51-2.65 (m 1H), 2.35 (s, 3H), 2.25-2.35
(m  1H) (2858557 R\tN-{(1R)-1-[3,5Bbs (irifAbromettibhe hyl@hil,7-@Hluord.09- 1. 43

E R/L H]3H)2 éﬁ&%meﬁeﬁ 'Aﬁ'rﬁel@ﬁ!fiqlbq{iézé\s%ﬂ"am Sﬂaédne BtB dlgal%gﬁamidbs mz 602

met hyl | phenvl | et hy13-244-fl uoro
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Exanpl e 26

125, 5S, 7RpMgeHRs 13143, 5-bi s(tri fluoronet hyl ) phenyl | et thPE'TZE%éﬁOBJO%'ﬁB(?'
2.

met hyl phenvl) - 24hydr oxynet hyl ) - N- net hyl - 1, 8- di azaspi rol . 4. 51decane- 8-
car boxanm de WD 2009/ 133135PCT/ EP2009/ 055190

B ettt onc ot Sapedoy (TAHE L LG st o of ) M 4

or o- 2- ne%#mﬁ‘ﬁiﬂéb 3. §>é’(h%ﬂaargéﬁﬁpﬂé@ﬁs{"g@@%h@aean@i%%mlx o
(I nter rre?blmatfwlptlsnlem ¢@Zasolr<5{8@ degang-2icarboBylaet (Inteymbdifiaan2{.§ R, Q.036
m) at Ofimbi)tihizemakeioehy Br MéeH & B8 3510, mol 6lasnamied sass ecidad! aagd The
the reaqsIo'l\%Ht %ﬁte%ﬁ?rmﬁ tay r{e%g\ﬁle tEIQ %méeqmﬁlﬂ%fféﬁeoﬁﬂ:gu&yﬁiﬁge j5%(;) (at

: nltroge

B ¢ ho TFEsHUIE GBS s S2vbn DGMks AT (oMEOR e oide 17ihmapbine tie
(3ml). Ngmo_masta whitenfpaortbli NER (S60 Wtet, DMBO-als ¥ apor&0@ ¢, iTnHVacads, 2

The FeSlI-qJ)Uﬁ28V{9<§ dipeabyes 1 n) Floyd, ﬁ@@fﬁaé?dﬁ4mﬂ-‘))Ba?BjtV\/ﬁﬂ|)‘%%1V(qtﬁ1H)414
e UG e S e ) T

evapar at'ed an
si | P@a el ® (18i 71(5' d-% ol- ﬁaémsﬁwé 184 - 46861 i) A4 (d, 3 H) 1.3

Di chl or dwWRhanab/sidbtelemiol 1198 predease ef admtgeaa‘rihmdlom@cmq~55%Ivﬂw@ndﬂpmnﬂt
(110 115.4.60 A, TFRIbotct v @ bR AN Mag) DVBO. dO S ppm 8. 01 (s,
1H), 7. 71 (s, 2H), 7.17 (dd, 1H) (dd, 15 6.74-6.84 (m
1H), 5.33 (g, 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) ,152. EkahmpledH), 1.77-1.89 (m 1H), 1.60-1.77 (m 4H), 1.49-1.58

(m 3H) (Zﬂa 5557 RyIne- ﬁJrRH 13, H@n&tr:ﬂﬁoﬁxeﬁ%fﬂr{%ﬁvné{ﬁvnrﬂ .- ﬁJcﬁo[iV"’H] 20

(2R, 48, qne _'401_: ! ;-o ] 8' _

rro.n-

net hyl phenv1) - N- net hyl hexahyd
clrl Al oxazi nel-1-carboxa HilNi ag
25(2R, 4S,8a' S)-N-{(1R) - 143, 5- bls(t if uo,l',o
| uor o- 2- et hyl pheny1) - 3' H-Cl F
hydr oxy- N- et hyl hexahydr 0- 1H spi rQLALp&F i di ne- a6 - pyrrolo[2,1-c][1,4
] oxazi ne] - 1- carboxam de (Interned 50 115 ng, 0.186 mml) was

di ssol ved in Dichl oronet hane WD 209/ 133135PCT/ EP2009/ 055190 ( DCM
(2 m), Boron trlfluorlde di ethyl etherate (0.022 m, 0.223 nmol) and

triethylsil 11 5 d

St pred e 808 30000 ot o ZRTRM S S S Sl DS 7-(o
m x20r e faE-3umafaehany brNiarethy(18riipzaspirgidlldecanpe 8-disarbaxamideanExample
evapor at®dsigmyein Miethylletherd s imil ) evagasid pditidpiviad Y HTI as Diettiyl ethet (osepMy,

on SPE m ﬁﬁ{‘:%n‘agﬁe ?&cg?ﬁﬁhﬁﬁ Wk Qi?:%d%lc%(fﬁ%a'?ﬁé EB]Ut\,(n#t was evagora}t]ed

- spi r of pi'peridi ne-4, 6' - pwr ol o[ 2, 1-

| uen fordin
Ttle oo 48 Samaatna (5% 5okeg 2 whitsRRld 400 who) °D‘@so a6 &
ppm 8. 01 EiMRl 7 DNSO-aH ppm @9((l@rds 1H),8.82 612 g-dtiH) BH)1, (s, 1 H) 7.87
6&56 &4r. 6m1 HH).74 Bor38, { &) 7189) (s, 2H0 9. (6eddd, 1 H) 6.98.(86, 1 H§l6.78H)6.9 374 H)
1 ?%) 3838- @) ﬁ-g‘ §§( 52% é;%s(”@%%@ 16%)89/8(}2881@ 18)8¥5s, 3
( H) 108 NS H s (m 1 78-3507m, 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.

30

Example 5
(28,58.,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
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10(m 1H), 2.39-2.50 (m 1H), 2.34 (s, 3H), 1.57-1.89 (m 5H),
1.44-1.5 .1.49 (d, 3H, 1.09-1.35 (m 2H). UPLC =0 7

m ns, mivéghog%%ﬁﬂf Formati on of Hydrochloride salt (sum}rﬁi&)%oé)gm?zﬁ%
the Table 1) 15CGeneral Procedure: To a solution of free base in

di ethyl ether was added HCl 1IN in diethyl ether (1.1-2.0 eq). The
sol vent was renoved under vacyum and the residue was triturated in
di et hyl ether or n-pentane toyafjfqrd the cor+espondi ng hydrochl ori de
salt. Tablel Exanple Struct#ﬁg"" ] Anal ytical data Free
base Exanple 28 .20 (2R 5S, 7R) - NT|( 1 PLC. Rt= 6.39 nmins M5
mz 590 [Mfree base)+FIFE 18 -, bi chyI ) phem | 1et hyl | -

In a sealed tube a solution of Methyl (28,58,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}(methyl)aminojcarbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate (Intermediate 13, 24.1 mg, 0.04 mmol) in 7N
5  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
956:5 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) & ppm 7.92 - 8.05 (m, 1 H) 7.61 -
10 777 (m,2H)7.21-7.27{m,1H)7.13-719(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
(28,58,7R)-N*-{{1R)-1-[3.5-bis(trifluoromethyliphenyilethyl}-7-(4-fluoro-2-

15  methylpheny))-N®-methyl-1,8-diazaspiro[4.5]decane-2.8-dicarboxamide hydrochloride

o
S

HN N

H-Cl

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

20  (Example 5, 21 mg, 0.036) in Diethyl ether (1 mL) was added 1N HCI in Diethyl ether (60
Mi, 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. TH NMR (500 MHz, DMSO-ds) 8 ppm 7.61 - 8.07 (m, 5H) 7.11 - 7.24 (m, 1 H) 6.91 -
8.99 (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

25 H)279-292 (m,1H)270-279 (m, 3 H) 1.79 - 266 (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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Example 7
(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

In a sealed tube a solution of methyl (6S,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
golution 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 % vyield) as a white
solid. TH NMR (500 MHz, DMSO-de) 8 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, 1 H) 6.79 (1, 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)1.51-1.83 (m, 6 H) 1.45 (t, 1 H); HPLC: Rt 4.88 mins;
MS: m/z= 575 [M+H]".

Example 8
(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 hydrochloride
0
CF,

CF

3

To a solution of (2R,58,7R)-N%-{[3,5-bis(trifluoromethyl)phenyl]methyl}-7-(4-fluoro-2-
methylphenyi)-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% yield) as a white foam. 1H NMR (500
MHz, DMSO-ds) 8 ppm 9.49 -9.85 (m, 1 H) 8.36-8.60 (m, 1H)7.96 (s, 1H)7.92 (br. s., 1
H) 7.68 (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 - 4.32 (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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2.41-2.57 (m, 1 H)2.36 (s, 3 H) 1.75-2.23 (m, 7 H); HPLC: Rt 4.84 mins (free base); MS:
m/z= 575 [M+H]" (free base).

Example 9
(28,58_,7R)-AF-{[3,5-bis(triﬂuoromethvl)QhenvI]met_hvl}~7-(4-flgoro-g-mgtl]yrIpr henvl)fﬂs-
methyl-1,8-diazaspiro[4.5]decane-2.8-dicarboxamide

3 cF

LITH 3
e cr

In a sealed tube a solution of methyl (28,58, 7R)-8-{[{[3,5-
bis(trifluoromethyl)phenyllmethyl}{methylyamino]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. TH NMR (500 MHz, DMSO-ds) 8 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)2.93 (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
(28,58,7R)-N*-{[3,5-bis(trifluoromethyl)phenylimethyl}-7-(4-fluoro-2-methylphenyi)-

N8-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride

Ci\r CF,
H-CI N\rrN CFa
SC o

H

F
To a solution of (28,58,7R)~N3-{[3,5-bis(triﬂuoromethyl)phenyl]methyl}~7-(4—f|uoro-2—
methylphenyl)-N®-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide (Example 9, 66 mg,
0.115 mmol} in Diethyl sther (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). 1TH NMR (500 MHz, DMSO-ds) &
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7- (4-fluoro-2-nethyl phenyl) -
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[M+Na]+ (free base).

ppm 9.60 - 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 - 470 (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

Example 11
(2R,58,7 R)-N°-{(1 S)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-

methylphenyl)-N®-methyl-1,8-diazaspirol4.5]decane-2,8-dicarboxamide

O

3
H Ne _N
\n’ CF

H,C O CH,

In a sealed tube a solution of methyl (2R,5S8,7R)-8-{[{(13)-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 7™M
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 % vyield) as a white
solid. 1H NMR (500 MHz, DMSO-ds) 8 ppm 7.93 (s, 1 H) 7.56 (s, 2 H) 7.23 - 7.31 (m, 1 H)
7.14-7.21 (m, 1 H)6.95-7.05(m, 1 H)6.90 (d, 1 H)6.76 (t, 1 H) 5.27 - 5.43 (m, 1 H) 4.14
(d, 1H)3.41-3.56 (m, 1H)3.23-3.39 (m, 1 H)2.84 (s,3H)2.72(t, 1 H) 2.60 - 2.68 (m, 1
H)2.32 (s, 3 H)2.06-2.18 (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,58,7R)—NB-{(1S)—1-[3,5-bis(trif|uoromethyl)phenyI]ethyl}-?-(4-ﬂuoro-2—
methylphenyl)-N*-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide (Example 11, 54
-05-
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mg, 0.092 mmol) in Diethyl ether (1 mi) was added 1M HCI in Et20 (200 uL, 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% vyield). 1TH NMR (500 MHz,
DMSO-d;) 6 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., 1 H)756(s 2H)711 7.25(m, 1 H) 6.94 (d, 1 H)6.80 (t, 1 H) 5.28 - 5.39 (m,
1 H)4.13-4.35 (m, 2 H) 3.44 (d, 1 H) 2.85 (s, 3 H) 2.77 (t, 1 H) 2.40 - 2.59 (m, 1 H) 2.35
(s, 3H) 1.75-2.21 (m, 7 H) 1.50 (d, 3 H); HPLC: Ri= 4.95 mins (free base); MS: m/z= 589
[M+H]+ (free base)

Example 13
(25,58, 7R)-N°-{({15)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-

methylphenyl)-N°-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

EK)

In a sealed tube a soluton of methyl (28,565,7R)-8-{[{(1S)1-[3,5-
bis(trifluoromethyl)phenyl]lethyl}{methyl)yaminc]carbonyl}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro{4.5]ldecane-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. 1H NMR (500 MHz, DMSO-ds) & ppm 7.94 (s, 1 H) 7.56 (s, 2 H) 7.24 (s, 1 H)
7.15-7.21(m, 1 H)6.84-6.96 (m, 2 H) 6.71 - .81 (m, 1 H) 5.30 - 5.40 {m, 1 H) 4.09 -
4.18 (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: Ri= 4.91 mins; MS: m/z=589
[M+H]+ and 611 [M+Na]+.

Example 14
(28,58, 7R)-N°-{(18)-1-[3,5-bis(trifluoromethyliphenyllethyl}-7-(4-fluoro-2-

methylphenyl)-N*-methyl-1.8-diazaspiro[4.5]decane-2,8-dicarboxamide hydrochloride
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31 A * * ot (28 58 7TR)-N-8-4(1R)-1-1.3 5- HPLC: Rt= 6.24 mins M. mz
603 [Mf r‘gﬁzg&z]é%ﬁtﬂ + 21 , bi sari fl uoronet hyl | phenyl | ei'9¥/1§15'2009/055190
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To a solution of (28,5S,7R)-N°-{(18)-1-3,5-bis(trifluoromethyl)phenyljethyl}-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 pi, 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, 1 H) 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 - 2.58 (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 (88, 7R)-8-{[{{1R)-1-[3,5-
bis(trifluoromethyliphenyilethyl}(methyllamino]carbonyl}-7-(4-fluoro-2-
methylphenyl)-1,8-diazaspirof4.5]decane-3-carboxylate

CF,

Methyl (5S,7R)-8-{[{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}{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, 1H NMR (500 MHz, DMSO-ds) & 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 - 543
(m, 1 H) 4.06 - 425 (m, 1 H) 2.77 (s, 3 H) 2.55 - 3.57 (m, 5 H) 2.33 (s, 3 H) 1.46 (d, 3 H)
1.06 - 2.06 (m, 6 H);
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HPLC: two close peaks Rt= 4.94 and 4.98 mins; UPLC: Rt= (.66 mins (large peak), m/z=
590 [M-Na+2H]+.

Example 16
lithium (4S.5R,7R)-8-{[{{1R}-1-[3,5-

bis(trifluoromethyl)phenyl]ethyi}(methyl)aminojcarbonyl}-7-{4-fluoro-2-
methylphenyl)-1,8-diazaspiro[4.5]decane-4-carboxylate

Methyl (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 (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 sclvent was removed in vacuo obtaining the itle
compound (11.2 mg, 0.018 mmol, 86 % yield); TH NMR (400 MHz, DMSO-ds) 8 ppm 7.98
(s, TH)7.69 (s,2H)7.07-7.15(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)2.98-323(m,2H)269(s,3H)2.60-292(m,2H)231(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 stereocchemistry 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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UPLC: Rt= 0.67 mins, m/z= 590 [M-Li+2H]+.

Example 17
(5S8,7R)-N-{(1R)-1-[3.5-bis(trifluoromethyliphenyllethyl}-7-(4-fluoro-2-methylphenyl)-
N-methyl-1,8-diazaspiro[4.5]decane-8-carboxamide

Iz
e
b

A solution of trimethyloxonium tetrafluoroborate (5.39 mg, 0.036 mmol) and (5S,7R)-N-
{(1R)-1-[3,5-bis(trifluoromethyl)phenyljethyl}-7-(4-fluoro-2-methylphenyl)-N-methyi-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 fube 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 MeCH 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-d;) 5 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)3.35-344 (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: Ri= 0.68 mins, m/z= 546 [M+H]+; HPLC: Rt=
5.67 mins.

Example 18
-99 -



. ?* (2R 4S,8a' S)-N-{(1R1-143,5- HPLC. Rt= 5.42 nins MS. mz 616
[Mfree ba%%}ﬁg! + 23 nbi sari fl uoronet hyl ) phenyli et hyl | -

244-1 | uor%

AP phenyl ) - N, 8al - di met hyl hexahydr oF$i{EP2009/055150

spiro[ pi peridine-4,6"-pyrrol of 2, 1-

10

15

20

25

(2R,5S.7R)-N-{{1R)-1-[3,5-bis(triflucromethyl)phenyllethyl}-7-(4-fluoro-2-
methylphenyl}-2-(hydroxymethyl}-N.2-dimethyi-1,8-diazaspiro[4.5]decane-§-
carboxamide

To a solution of methyl (2R,58,7R}-8-{[{{1R)-1-[3,5-
bis(trifluoromethyl)phenyljethyl}(methyl)amino]carbonyf}-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 mi) 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 tifle compound (28 mg, 0.047
mmol, y=66.8%).

H-NMR (500 Mhz) DMSO-ds & 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
(25,58, 7R)-N-{(1R}-1-[3,5-bis(trifluoromethyi)phenyllethyl}-7-(4-flucro-2-

methylphenyl)-2-(hydroxymethyl)-N,2-dimethyl-1,8-diazaspiro[4.5]decane-8-

carboxamide
CF.

Y CF,



cl[1, 4loxazi nel- 1- car boxam de hydr ochl ori de 34 * Dew? _
(28,58, 7R) - 39%1 -1-13,5- H NWR (400 Mhz) DMSO-d6 6 ppm 9.21-9 )
(m 1H), %¥9s¢ S(m 1H), 8.01 (s, 1H), 7.71 (s, 2H), P‘?T’PQZ({“%SS”O
1H), 6.97 (dd, 1H), 6.79- 6.91 (m 1H), 5.29 (q, 1H), 4.23 (dd, 1H),
3.67-3.75 (m 1H), 3.56-3.69 (m 2H), 3.38-3.45 (m 1H), 2.79-2.93(m

1H), 2.7 (s, 3H), 2.34pton 3H), & 69- 2n?e4hﬁm 8H)(ps bR (i (PR)-1-[3,5-
HPLC. Rt= 6.64 mns Ms mz

24
bi sari f |%V@wprrﬁhy@g@wwl]p@ylﬂwqtm)amlno Jcarbonyl}-7-(4-fluoro-2-methylphenyl)-2-
methyi-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
—5 - 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
10 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-ds & 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 (g, 1H), 4.28 (dd, 1H), 3.36-3.44 (m, 1H), 3.13-3.22 (m, 2H), 2.89-
15  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

UPLGC: Rt 0.72 mins, m/z 590 [M+H] "
20

Example 20
(2R,58,7 R)-N*-{{1R)-1-[3,5-bis{triflucromethyl)phenyllethyl}-7-(4-fluoro-2-
methy]phenvl)-N‘*,Z-dimethvl-1j8-diazaspiro[4.5]decane-2,8-dicarboxamide

25 In a sealed tube a solution of methyl (2R,58,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyllethyl}{methyl)amino]carbonyi}-7-(4-fluoro-2-methylphenyl)-2-
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methyl-1,8-diazaspiro[4.5]decane-2-carboxylate (Intermediate 44, 70 mg, 0.113mmol) 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 (38 mg; 0.063 mmol, y=55.7%).

H-NMR (400 Mhz} DMSO-ds 6 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 (g, 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

(28,58,7R)-N*4(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-7-(4-fluoro-2-
methylphenyl)-A® 2-dimethyi-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide

N CF

).....

In a sealed tube a soluton of methyl (28,58,7R)-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-ds 8 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 (q, 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(frifluoromethyl)phenyl]ethyl}-2-(4-flucro-2-
methylphenyl)-N,8a'-dimethylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2.1-

cli1.4]loxazine]-1-carboxamide
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(2R,48,8a'R)-N-{(1R)-1-[3,5-bis(frifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-methylphenyl}-3'-
hydroxy-N,8a'-dimethylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-¢][1,4]oxazinel-1-
carboxamide (Intermediate 47, 67 mg, 0.106 mmol) was dissolved in Dichloromethane
(DCM) (1 ml), Boron trifluoride 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 (3mi). 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-dg 8 ppm 7.99 (s, 1H), 7.71 (s, 2H), 7.11-7.21 (m, 1H), 6.91 (d,
1H), 6.77 (t, 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), 1.80-2.03 (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)phenyllethyl}-2-(4-fluoro-2-

methylphenyl)-N,8a'-dimethylhexahydro-1H-spiro[piperidine-4.6'-pyrrolof2.1-

c][1.4loxazine]-1-carboxamide

CF

O/m " y I
AN NY oF,

(o]

F
(2R,48,8a'S)-N-{(1R)-1-[3,5-bis(triflucromethyl)phenyllethyi}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N,8a'-dimethylhexahydro-1H-spiro[piperidine-4,6'-pyrrolo[2,1-c][1,4]oxazing]-1-

carboxamide (Intermediate 49, 66 mg, 0.104 mmol) was dissolved in Dichloromethane
(DCM) (1 ml), Boron trifluoride diethyl etherate (0.017 mi, 0.136 mmol) and triethylsilane
(0.050 ml, 0.313 mmol) were added and mixiure was stirred at 100 °C under microwave
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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 mmal,
y=30.7%). -

H-NMR (500 Mhz) DMSO-dg & 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, 5S5,7R)-N-{(1R}-1-[3,5-bis(trifluoromethyliphenyllethyl}-7-{4-fluoro-2-
methylphenyl}-2-(hydroxymethyl)-N-methyl-1,8-diazaspiro[4.5]decane-8-carboxamide

To a solution of methyl (2R,58,7R)-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenylJethyl}{methyl)amino]carbonyl}-7-(4-fluoro-2-methyiphenyl)-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)}YHCI 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/Methano! 95:5 as eluent affording the litle compound (160 mg, 0.278
mmol, y=47.9%).

H-NMR (400 Mhz) DMSO-ds & 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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(m 100, RoMisias(m 14, 2.85-2.96 (m 19 (5. v@derafioiSsibs

di azaspi rof 4. 51decane- 8- car boxam de hydrochl ori de
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]*

5. Example 25 .
(2R,48,.8a’'R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-2-(4-fluoro-2-
methylphenyl})-N-methylhexahydro-1H-spiro[piperidine-4.6'-pyrrolo[2,1-

cll1.4]loxazine]-1-carboxamide

CF,
g N |
AN, NYNT/@CFS
Q
F

10 (2R,48,8a'R)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N-methylhexahydro-1H-spiro[piperidine-4,6"-pyrrolof2,1-c][1,4]oxazine]-1-

carboxamide (Intermediate 51, 120 mg, 0.194 mmol) was dissolved in Dichloromethane
(DCM) (2 ml), boron frifluoride diethyl etherate (0.029 mi, 0.233 mmol) and triethylsilane
(0.124 mi, 0.777 mmol) were added and mixture was stirred at 100 °C under microwave
15 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) DMSQO-ds d ppm 8.01 (s, 1H), 7.71 (s, 2H), 7.18 (dd, 1H), 6.93 (dd, 1H),
20 6.78 (id, 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), 1.563-1.90 (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] *
25
Example 26
(28,58, 7R)-N-{{1R}-1-[3.5-bis(triflucromethyl)phenyllethyl}-7~(4-fluoro-2-
methylphenyl}-2-(hydroxymethyl}-N-methyl-1,8-diazaspiro[4.5]decane-8-carboxamide
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2.22 (m 7H), 1.74- 1.87 (m 1H), 1.47 (d, 3H). HPLC: Rt=
6.57 m nSVVO 2009/133135 PCT/EP2009/055190

10

15

20

25

CF,

CF,

To a solution of methyl (28,55,7R)}-8-{[{(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethyl}{methyl)amino]carbonyi}-7-(4-fluoro-2-methylphenyl)-1,8-
diazaspiro[4.5]decane-2-carboxylate ({Intermediate 13, 350 mg, 0.580 mmol) in
Tetrahydrofuran (THF) {7 mi) 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 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 98 :2 as eluent affording the fitle compound (110 mg, 0.191
mmol, y=33.0%).

H-NMR (400 Mhz) DMSO-ds & 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),
1.80-1.77 (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
(Z2R.4S.8a'S)-N-{{1R)-1-[3.5-bis(trifluoromethyl)phenyl]lethyl}-2-(4-fluoro-2-

methylphenyl)-N-methylhexahydro-1H-spiro[piperidine-4.6'-pyrrolo[2,1-

c¢l[1,4]oxazine]-1-carboxamide

CF,
/uul
o N |
-/ NTN\(/@ oF,
)
F

(2R,485,8a'S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]lethyl}-2-(4-fluoro-2-methylphenyl)-3'-
hydroxy-N-methylhexahydro-1H-spirofpiperidine-4,6'-pyrrolo[2,1-c][1,4]loxazine]-1-

carboxamide (Intermediate 50 115 mg, 0.186 mmol) was dissolved in Dichloromethane

-106 -



M5: nmlz 576 [Mfree base)+H] + (2R 4S,8alR)-N-((1R) -1-12,5- LC M5

Aci di ' diti ; bis(trifl t hyl -
e SRR ors), 305 e et e g i

mns, mz 602 [ Mfree base)+H] +

(DCM) (2 ml), Boron trifluoride diethyl etherate (0.022 ml, 0.223 mmol) and triethylsilane
(0.119 ml, 0.745 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
--5- - NH2-cartridge 10- g-as-column -and -Cyclohexane/Ethyl -acetate-9:1 -to- Cyclohexane/Ethyl—- — - ———
acetate 8 :2 as eluent affording the title compound (21mg, 0.035 mmol, y=26.3%).
H-NMR (400 Mhz) DMSO-ds & ppm 8.01 (s, 1H), 7.71 (s, 2H), 7.20 (dd, 1H), 6.92 (dd, 1H),
6.68-6.84 (m, 1H), 5.36 (g, 1H), 4.19 (dd, 1H), 3.86 (dd, 1H), 3.74 (d, 1H), 3.33-3.46 (m,
1H), 3.15-3.28 (m, 1H), 2.99 (t, 1H), 2.81 (1H), 2.75 (s, 3H), 2.66-2.75 (m, 1H), 2.53-2.66
10 (m, 1R), 2.39-2.50 (m, 1H), 2.34 (s, 3H), 1.57-1.89 (m, 5H), 1.44-1.55 (m, 1H), 1.49 (d, 3H),
1.09-1.35 (m, 2H).
UPLC: Rt= 0.70 mins, m/z 602 {M+H]*

Formation of Hydrochloride salt (summarized in the Table 1)

15 General Procedure:
To a solution of free base in diethyl ether was added HCI 1N in diethyl ether (1.1-2.0 eq).
The solvent was removed under vacuum and the residue was triturated in diethyl ether or

n-pentane to afford the corresponding hydrochloride salt.

Table1
Free
Example base
Structure Chemical name Analytical data Example
g (2R.58 . 7R»N-{{1R)-1-[3,5-
o | . 5
L bis(trifl thvliphenyl]ethyl}-
o8 o ngm(é is(irifluoromethyliphenyllethyl} HPLC: RE= 6.39 mins
7-{4-fluoro-2-methylphenyl}-2- 18
- MS: m/z 590 [M(free
F (hvdroxymethyl}-N,2-dimethyi-
) ) base)+H]+
1.8-diazaspiro[4.5]decane-8-
carboxamide hydrochloride
P E (2558 7R)-N-{(1R)-1-[3,5-
a4 |
Ha N his{trifl thvliph l]lethy(}-
&g’ bisriflugrometiyl)phenyllethyl) HPLC: Rt= 6.37 mins
7-(4-fluoro-2-methylphenyl}-2- 19
29 ) MS: m/z 590 [M(free
i {hydroxymethyh-N,2-dimethyl-
3 ] base}+H]+
1,8-diazaspiro[4.5]decane-8-
carboxamide hydrochloride
Ny | (2R.58.7R)-N~8~-{{1R)-1-[3.5-
_— NY'I«TES <Dis(trifluoromethyl}phenvyllethvl}- | HPLC: Rt= 6.24 mins
30 ° 7-(4-fluoro-2-methylphenyl)- MS: m/z 603 [M(free 20
F N~8~,2-dimethyl-1.8- base)+H]+
diazaspirol4.5decane-2,8-
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25 spi ro[ pi peridine-4,61-pyrrol 012, 1-

) - 143, 5-

ar boxan de

(2R 45, oaT QIR

hydr ochl ori de

e ?

PCT/EP2009/055190

dicarboxamide hydrochloride
N %’@Sﬁsz*N”g““1RF“m5'
Q | . .
Het Y Dis(trifluoromethyl)phenvilethyl} HPLC: Rt= 6.24 mins
7-(4-fluoro-2-methylphenvl}- 21
31 } MS: mfz 603 [M(free
F N~8~ 2-dimethyl-1,8-
) - base)+H]+
diazaspiro[4.5ldecane-2.8-
dicarboxamide Hydrochloride
s (2R48 8a'R)-N-{(1R)-1-[3,5-
N NTH/(S,,l_)is(triﬂuoromethvl)phenvllethyl}-
° 2-(4-fluoro-2-methyiphenyl}- UPLC: Rt 0.78 mins, 22
32 F N.8a'-dimethylhexahydro-1H- | m/z 616 [M(free
spirolpiperidine-4,6'-pyrrolo[2,1- | base)}+H]+
c]l1,4loxazine]-1-carboxamide
hydrochloride.
- o (2R.45 8a'8)-N-{(1R)-1-[3.5-
LN NTH,CSﬁpis(triﬂuoromethvl)phenvl]ethvi}-
© 2-(4-fluorc-2-methylphenyl}- HPLC: Rt= 5.42 mins
33 F N 8a'-dimethylhexahydro-1H- | MS: m/z 616 [M(free 23
spirofpiperidine-4.6'-pyrrolof2,1- | base)+H]+
c][1,4loxazine]-1-carboxamide
hydrochloride
s H-NMR (400 Mhz)
° "wr' DMSO-d6 3 ppm
° 9.21-9.40 (m, 1H),
F 8.61-8.76 (m, 1H),
8.01 (s, 1H), 7.71 (s,
2H}, 7.18 (dd, 1H), 24
(25 5S TRINL(IR):1-3.5- | 07 (1), 6.79-
e ‘ 6.91 (m, 1H), 5.29
bis(trifluoromethyl)phenyllethyl}-
(g, TH), 4.23 (dd,
7-(4-fluoro-2-methylphenyl}-2-
34 1H), 3.67-3.75 (m,
(hydroxymethyl)-N-methyl-1.8-
diazaspiro[4.5]decane-8 1H), 3.56-3.69 (m,
' — 2H), 3.38-3.45 (m,
carboxamide hydrochloride ) (m
1H), 2.79-2.93 (m,
1H), 2.77 (s, 3H),
2.37 (s, 3H), 1.69-
2.24 (m, 8H), 1.48
(d, 3H).
HPIC: Rt=6.64 mins
MS: m/z 576 [M(free
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, bi s(trifluoronethyl)phenyflethyll- 37

2- (441
bage) +li0r1ﬁ99?226/gﬁ3§

spi r of pi peri di ne-4, 6" -pyrrol 012, 1-

ysphenyl) -N- UPLC: Rt 0.70 mins, nfz 6Q2rlMbioB8s100
nmet hyl hexahydr o- 1H

c][1, 41loxazi nel- 1- car boxam de

hase)+H]+

(25,58, 7R)-N-{{1R)}-1-]3,5-
bis{trifluoromethvi)phenvllethvl}-

H-NMR (400 Mhz)
DMSO-d6 & ppm
9.27-9.40 (m, 1H),
8.44-8.56 (m, tH),
8.02 (s, 1H), 7.71 (s,
2H), 7.19 (dd, 1H),
6.96 (dd, 1H), 6.82-
6.90 (m, 1H), 5.30
{q, 1H), 4.18-4.25
(m, 1H), 3.70 (bs,

spiro[piperidine-4 .6'-pyrrolo[2 . 1-

cl[1,4loxazinel-1-carboxamide

hydrochloride

base)+H]+

35 7-{4-fluoro-2-methyiphenyl}-2- | 1H), 3.60-3.70 {m, 2
(hydroxymethyl)-N-methvi-1,8- | 1H), 3.53-3.62 (m,
diazaspirol4.51decane-8- 1H), 3.35-3.52 (m,
carboxamide hydrochloride 1H), 2.85-2.96 (m,
1H), 2.77 (s, 3H),
2.35 (s, 3H), 1.87-
2.22 (m, 7H), 1.74-
1.87 (m, 1H), 1.47
(d, 3H).
HPLC: Rt= 6.57 mins
MS: m/z 576 [M(free
hase)+H]+
| (2R,48,8a'R)-N-{(1R)-1-[3.5-
S NYI Sbis(trifluoromethylphenyllethyl}- | LC/MS (Acidic
"~ ° 2-(4-fluoro-2-methylphenvl}-N- | gradient conditions):
36 F methylhexahydro-1H- Rt= 2.014 mins, m/z 25
spirc[piperidine-4,6'-pyrrolo[2,1- | 602 [M(free
cll1.4loxazinel-1-carboxamide | base)+H]+
hydrochloride
y o1 {2R.48.8a'S)-N-{{1R)-1-[3 5-
°<-J“ W'N\rjglc,bis(triﬂuoromethvl)phenvl]ethvl}-
“ ° 2-(4-fluoro-2-methylphenyl)-N- | UPLC: Rt 0.70 mins,
37 F methyihexahydro-1H- m/z 602 [M(free 27

Biological Data
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hydr ochl ori de Bi ol ogi cal Data WD 2009/133135PCT/ EP2009/ 055190

Corrpoundswaf 6&71%1 vention may be tested for in vitro bi %&%&]@}0331 0
activity 1n accor ance with the foll ow ng assays: A) I\/basurement 1?

NK binding affinity 5The NK1 binding affinity of the conpounds of the
i nvention was determ ned using the following filtration binding assay

usi ng [%on]rﬂ)o %}@n@%tl%ﬁgﬁ% Begl% %dff&r in W{?ﬁ]ol?@&alra%‘ﬁﬁglﬂ fcéérﬁglj\éé with

expresse Qgﬁg
al, Br. 8 Cﬁﬂ%ﬂ” 6fYS- 2006, 148, 39 45 H M Sarau et al, J.
Phar macol . Experinental Therapeutics 2000, 295(1), 373- 381 and D. T.

Beattie thaésureﬁbnt df NRhah i f@mn. 95, 116, 103149-3157). CHO cells
st abl r [ r QKi :

cu i eqr B B SAIPRE e SBERORRI OV A Mblat SRl uing tre
suppl errefﬁ'i%ngmﬂﬂff?“?@%'\“dj@s aﬁSSBb\HSH@ Héiﬂ GR2AATY b asviediofonda fRrnBumas V!
wer e nmirateitorestablp expte€OR] iMCHOh{(Ghintiski Hainstac Obartyd celst (s8& €. @iffante et al,
were harB/resj %%aé‘&nfzbggnq:f!@ W45, PBlS/I\EFD%aﬁﬁeUM J5Pﬁé]ﬂ1akblerExpenmental

261 | “pel TG AGRSRE P S o, BeaGht sl AR el dE

buf f!8r atd4d t?éﬁ?}lfuged (48,000 g, 20 nmin, 4C). The nenbranes were
t hen r e-GHO pretisl ethblysexXgéssirg mlequm}irsdanw séwoldcinaNKt 8ftefionmierd culsged in

Bi ndi ng @sisé¥%o w cﬁﬁ"écf Eggﬁegtmed.mn#ﬁzqfr&ﬂ (Wéwpwa%pwd r@d”‘@vﬁﬁ 10%
VWhat
Euffe?a?é%tﬁfapwr% S T Y e o o

pl of DNmoidified mcumtﬁﬁah@ Coﬁeilﬁ@fe@barwgst@@méﬂmfh@mowﬁh GBHRETA (5 mM)
conp@undshdi mgﬁnk@i%mew E@magjgsﬁﬁi ¥ yEboi ?ﬁb %g) ;ngp%f:%in@zge%bmnes cell
concent ralbQR)are eRiked 14 9 hf?ﬁ i r%ﬁ%@ ffor-a

final ra Inpcubat i on r.an Oe E}iﬁ)
cel T nordbeaibe: 2hay Js”l%énﬂ(%mﬁa}bfﬁ”eﬁ"}‘%ﬁ)t T HeRB RS T Flo PG nd
25 specistored bt 1#8i° ﬁngr\AiaBSa;Iefl ned by the addition of 1pM unI abel | ed
GR20517 Bindihg asd¥yuiat dPfe 6@ Ge 06 @dedivell BONPlopIBES Qlatgse(\l\fr@ltmﬁﬁb in a volume

m ”‘ébes ofE'BS ;ﬁ%@ﬁéué@g o‘ﬁ%oat Qg@%ﬂa{?&’n {a&fé gcér{t .Ea FBEN ‘r{é’#ﬁ%{kg@?ﬁ%@m
vvas hes v{)ﬂfﬂ@\'zsﬁﬁﬂ (-8’ °c%%) 3 Wt M@Od@ﬂ& oGl IeEpRAKG epncentrations % the
( Per ki n-damperinds iRithe awphiainedissabyred inl DMED §tpd- pidinakecbncadiraino).i i0Dphof the

\éVatS COU%&QIleﬁdf'J{‘°’ﬁ]QDR§@$W1 (@PAGF]M' #'cﬂ@é&traﬁﬁﬂﬁﬁ@%d‘ubﬁtfldﬁ Bmé?gan\daﬁjom of

o oSN en AR VBT 608 0 o

Per dént SPRATIGPINCHY wAs %ﬁé@pfhyéhﬁuaﬁamﬂrg OM%MdJéia@ﬁFﬁ%@Bz 817 led R incubation

concent rpabeemded i tdoen omeaaindsood0 ireiten Thateamtiomnds stoppa0 59 rapde filiratieh

gz . ;Pﬁegﬁ%ﬁéﬁ‘t{@% guﬂ ra?éﬂlﬂg%%glééﬁ‘intb 5%%Iy’é§/‘i‘ér%rrﬁribe gﬂ@fﬁllcﬁw&d\/@ %g}a@ﬂes

e pr oo A G BRILSE NN RS PRl oRi PR RBRE i ey el
and retaine radloactlwty was counted in a Top Count (Perkin-Elmer).

30  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 1Cs, defined as the concentration required inhibiting 50% of the specific
binding, obtained from concentration-response curves.

35 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:

40  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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was cal culated fromthe 1C50 by the Cheng-Prusoff equation using the

di ssoci atw§&9%§#\§§nt (KO) of the radioligand and its cggi@%&ﬁ}oa@%f

in the ass asurenent of NK functional potency: npoun
the invention were further characterised in a functional assay using
FLI PR technol ogy for the determ nation of their effect to inhibit the

i ntracel }a%%m; ﬂlaﬁ%/d{f&]aﬁ %.t‘ﬁﬁ%@orbﬁqé’ﬁte%z%rﬁ @fnﬁé @%&E\qgoﬁu% NGEE IR Snd

th it

D000/ 1.5 NAE FEPpIer Yeee oS BONE S EP - £ SHOEEBS! @ (TroF-dahhicRdnSe.
BacMam W3A4 98Btk i18¢ 1 Bah@meﬂxllﬁwzelmwemmarv&wbﬁrw disousr eultuse tasks,
ELSSQSt ggb%%s psRRdde aFbell GRAgifeay208L 3IK/MPARE mixd¥atwith rBedHbinSed Badiiin virus
cul o o PTHopd R bodd 1n Bl aée%ﬁgaf;@éﬁ\*?\g@ﬁs. R Foff BRI Gliep WU 0BT
m xed widH- W@béﬁﬁﬁﬂﬁaﬁto EEC RERR 7 rqsﬂﬁure5”@awwu(ﬁbﬂﬁ‘\ﬂ<wﬁgeﬂm‘é%u FB®), incubated

Vi r us/ cedvernigtttiinn5%f CQYa{ $7°C) Aftd0dsplratiagtbelrsédimh) cele merd dee@é&daédwrlla{ter
?ﬁ‘clu\éﬁ't |wie %ytesrasmcowei%nphrﬂﬂ&térnF@BM Wil o Wihe( lNArIGDeJiQe@

ot s e iituftel aidby Bced sall win 201l @%ﬂ%@& A Plubale {3@551;?”0
Fl ud94 dan &lumirsitesy el Quibrvalc arsay befferc ddardes Palencab seftsvetith BOf mdt Hepes)
(Hank' s doatatiiog diffeadrit sconcémtra2ionsidf Hepg®Lndh dverd chdrabeéded o & calls BF G0

10 for I

33 131 SRt OB IRAARy R e 0 i
fhen addbitt BSRHEST BFREY fothe 6ol AR dLIOTSRaRRE FIORSIaTood A8 system.
10uUnel ISL@IS’EENKRFI iNjé‘h@gdlNKQI@@QB}dQSu\WFQrUS@drﬂSathm liggnds IL%I‘BS'A I\Hé% aach%B
t o tise aetdmorarsdpbiivelyeICeN08IuSd Bnsdchiceaboand wefdddtetnsived BMan 11-point 3X-

Subst an kgop gﬁ{s.t@ﬂdc N TRERIIE epaa S HEEsEfok Fat b9aN dffﬂfmﬁ‘ 0 by

NK2 and or, res eac
vere det! ﬁ%%r EHFO Ragat SH’(Q %‘5{50 f'lgﬁ' Sﬁtefrﬁﬁﬁgfrt%?}oaéﬂt?\%p W‘H%”t
pot ency Resaitsant agoni st (fpKl) was calculated frompl C50 by the

Cheng Priveidnpidad boFkansiidro Ecﬁoeozf ol 11988)th, I8t BBAY REH 28&0@7Sﬁ§@ft§§t@d

&R0, Tl T Uiklon) s SRR b BERAEY '3 B, ©

functl onal assay (B) and exhi blted bi ndi ng potency > 9.0 plc The
abi | i ty Tofe dtidy obimecong®unds ohibeiimieation tmperetpEntbercatizaltrisevoniersystam and

Eglr \éouts t§}b$r§cﬁml lﬂiléd%\lg(gtr@de'bﬂ)raﬁa)‘ 'B@dd\ét&nflr%‘ogg%?%ﬁ tﬂéea)gem Rﬁ)@% Fa;dgnr@eﬁhodel as
Wl I |gam; es%er%e% tﬁ’ou‘fpn'a&é‘gﬁ@ 'ch%ﬂ% ‘? @ﬁaﬁg?(ﬁq g%ée%’/ebr gvent ricular

(i cy¥p adfiraresearavanticulr Gove aNIKi'nlﬁitEﬂi@Bthrthag‘&'& 5@09@11‘27(?@92'5‘{ RRSERE f &M
et al ., Héganofiept Neesptflidss 1991( 2),(2)1 227-135) aachetwtatistiehindtleg fdut tepping
| eg f oo o Pééaenééﬁ erﬂs.%wmeaﬂ e%md%b% é?ﬁ‘l\ﬁ(a'?eéé%tdr%'t oh%% Bhe

PoLen PR3 oy ol B et Wﬁ%sgmm“”d

Par 1 e S5thi 6t Bhing RataCiey e Saqie
i nvent i & the iaventios|, odifelgwing arparrsppriaie erepirestmpeeldimewere anaestietized using
anaesgt hee*.ciﬂsjedanusl oy geRimirfurel OTHRN kUl Wiy Gagh Bxpoistd edefma o laRT3682s(3pmol

then ex%ﬁ@? waeGh gff*{éd %%ggéﬁ%‘ﬁff 4?&9‘@9'2 Hﬁecﬁ % db ﬁ'&n B¥low bregma,
nserti o

Wt | Prepti %g% SCe Yo, e arProyeRL 'E%'?’éﬁ?%ﬂ‘xﬂén?‘?m%‘ﬂ?t&ﬁfgf"@wﬂ%)the

| medi atigjegtionopérbils weret tleceidrindidtualy intgerdiédrobeenvatiqnl taxdd réqedénvi dual |y

into a qllmrth@igéﬂﬂwagmng eXightihd fIeX,ahe dulibn bhepgeiei Hind ﬂmtampn@ was

Lo 351 9NLReS B4 s nldlf: U 8 Rl PRRLLL R LR L DAL LARRL RS, 4B,
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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 D5, of approximately 0.67mg/kg.
40

-111 -



GR73632-1 nduced Foot Tappi ng behavi our was significantly attenuated
by Exanple 4 over a dose range of 0.1 to 10 ng/kg p.o. wth a

cal cul ated | D50 of approximately 0.67ng/kg. dains 1. Conpounds of
formula (1) or a pharnaceutically acceptable salt thereof (I) wherein
R is hydroegen or Cl1.4 alkyl; RL is hydrogen, Cl.4 al kyl, C(0)OH,
C(O)NH2 or (C14 al kyl ene) R10; R7 and 53 are independently hydrogen,
Cl, 4 al kyll @mpREdstOg@tih@er aphdrhacBBcairedeebtaidpestiitereoi t h t he carbon at om
to which they are attached forma C3_9 cycloal kyl group; 54 is Cl.4
al kyl, Cl.4 al koxy or hal ogen; RO and R7 are independently hydrogen,
hydroxy, hal ogen, C(O)NH2, CRO)DF°SF (C 1_4 aldeylene) Rio; R6 and RO
are i ndependently hydrogen G 4gBh: Rg is hydrogen, (Cl4

al kyl ene) R10, C(0) NH2, C(0)OH ( h Rforma 6 nenbered
r heteroatom sel ected
,cehal ogen, hydroxy,
y1)2 or C(0)O0H nis O, 1
mith ©°of formula (1A) (1A

from oxygen, sul phur or nitr8gen;
C(O)NH2 , C(O)NH(C1, 4 al kyl),

or 2. 2. A conpound as defined i
wherein R is hydrogen or Cm al k i s hydrogen, Cl14 al kyl, C(0)OH,
C(O)NH2 or (C14 al kyl ene) R10; R2"and 53 are indepenctﬁntly hydr ogen,
Cl 4 alkyl or R2 together with 53 and together with ‘the carbon atom
to which they are attached forma C3_9 cycloal kyl group; R4 is Cl4

al kyl, CL. #hgFRoxy or haI ogen; Rs and R7 are independently hydrogen,
hydroxy, hei® érﬁge” or (C1 4 alkylene) R10; R6 and RO

1-4

r Ci% ylere)R o
are indepe rﬁg and CI ?re fﬁapenﬁgﬁl rogen 1-4 alg#or R, together with R5 and together with the carbon atom to which

they are attached form a Cs g cycloalkyl group;

Ry is Cy_4 alkyl, C;_4 alkoxy or halogen;

Rs and R are independently hydrogen, hydroxy, halogen, C{O}NH,, C(O)OH or (C 14 alkylene} Ryq,

Rg and Rg are independently hydrogen or halogen;

Rag is hydrogen, (C.4 alkylene)Rq, C{O)NH,, G(O)OH or

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

Ryg Is hydrogen, halogen, hydroxy, C{O)NH, , C(O)NH(C, ; alkyl), C(O)N(C,_, alkyl}, or C{O)OH;

nis0, 1orz.

2. Acompound as defined in claim 1 of formula {IA)

CF,

CF,

(1A)

wherein

R is hydrogen or C,_4 alkyl;

R4 is hydrogen, C4_4 alkyl, C(O)OH, C{O)NH, or {C,_4 alkylene)R4;

R, and Ry are independently hydrogen, Cy_4 alky! or R, together with R4 and together with the carbon atom to which
they are attached form a C5 g cycloalkyl group;

R, is Cy4 alkyl, C,_4 alkoxy or halogen;

R and R are independently hydrogen, hydroxy, halogen, C(G)NH,, C{O)OH or (C,_, alkylene) Ry,

Rg and Ry are independently hydrogen or halogen;

Ry is hydrogen, (C4 alkylene}Rp, C(O)NH,, C{OYOH or

Rg together with R form a 8 membered heterocyclic ring optionally containing a further heteroatom selected from
oxygen, sulphur or nitrogen;

R+ Is hydrogen, halogen, hydroxy, C(O)NH,, C{O)NH(C, 4 alkyl), C(OMN(C 4 alkyl); or C{O)OH;
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RO is hydrogen, (Cl4 al kyl ene) R1O, C(0)NH2, C(0)OH or RO together
with Rforma 6 nenbered heterocyclic ring optionally containing a
further heteroatom sel ected from oxygen, sul phur or nitrogen; RO is
hydr ogen, hal ogen, hydroxy, C(0)NH2, C(O)NH(Cl.4 alkyl), C(O)NC1
al kyl)2 or {&)ed;, nis 0, 1 or 2 or a pharmaceutically acceptable
sal t t her eadf aphdrmadbuicappoetrde agtheedii ned in claim1 or 2, wherein R4 is
i ndependently nmethyl or fluorine and nis 2. 4. A conpound as defined
in any ofd. tAemedueianeefiled®,claiger 2 iviereR Ry s inkigpeidengenethyBr luine andpédnd as
defined in any of the clainms 1-4, wherein Rl is hydrogen or nethyl.
6. A conﬁomm%”"@éf‘ﬁf‘%‘d‘aPWf@ﬁSF“Wﬂ%%feﬁﬁéﬁhwgf‘ 5, wherein R2 and R3
ound as defined in any

are i ndependent| dr ogen or

of *t ho- cloar HEmieugs o s oy e aﬁmﬁﬁd‘%f@‘a% s wfra RET= 00 or R9

t th h R f

Clog.lem ir O¥VI com%ﬁ?d%g %Infn?e)d in al(u{)or?gge cla1n%1 retn nﬁe(t:n(daﬁ:t : Caﬂgiﬂaﬂ&én @%yd ?@In oFrﬁé;}gal t
thereof . ;9. Aﬁn&gmgkﬁﬂ@d%%nﬂﬁfhém 1lsmh@mhm %a@éenfc%m&' &4, (nh Bk tomemuph

or a phar maggYhbslideyingcCcept abl e salt thereof . corrpouncgl
formula (1) which is

(2R, 5S, 7R) -ANBmfolrki=} delikkd inBtalai 19 formud Japior oret hyl ) phenyl i et hy11-7- (4-fl uo
ro- 2- met hyl pheny1l) - N8- net hyl - 1, 8- di azaspi r o[ 4. 5] decane- 2, 8- di car boxam

i de
2 CF,
NN GH,
Ny CF,
H,C 0 cH,
F

(la)
or a pharmaceutically acceplable salt thereof.
9. Acompound as defined in claim 2 of formula {Ib}
0
H,N N ?Ha
N
F (Ib)

or a pharmaceutically acceptable salt thereof.

10. A compound of formula (1) which is {2R,58,7R)-N8-{(1R)-1-{3,5-bis{triflucromethyl)phenyllethyl}-7-{4-fluoro-2-meth-
ylphenyl)-NB-methyl-1,8-diazaspirof4.5]decane-2,8-dicarboxamide
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or a pharmaceutically acceptable salt thereof. 11. A compound of
formula (1) which is
(2R,55,7R)-N8-{(1R)-1-[3,5-bis(trifluoronethprhenyI]ethyI) 7-(4-fluo
ro- 2- met hyl phenyl) - N8- net hyl - 1, 8- di azaspi r o[ 4. 5] cl ecane- 2, 8- di car boxa
m de. 12. A conpound of fornul. I) which is
Iuoronethylyw

enylJethyl}-7-(4-flu
decane- 2, 8- di car boxa
dﬁﬁm i on which conprises
a \ ims 1 to 12 and a
phar maceutically acceptable carrier dr e cidient. I8 A conmpound of
formula (1) or a pharnmaceuti cal IHC t%bl étgalt thereof as defined

oro 2- nethylphenyl) hB net W
m de hydrochl oride. 13. pha?na

in any of clains 1 to 12 for use in ¢rapy. . 15. - A conpound. of :
formula (1) or a pharmaceutically ace&ptable salt thereof as defined
in any of clainse 1 to 12 for use in the treatnment of depression,

anxi ety, sleep disorders or enesis.

or a pharmaceutically acceptable sall thereof.

11. A compound of formula {f) which is {2R,58,7R)-N8-{{ tR)-1-[3,5-bis(trifluoromethyl)phenyllethyl}- 7<4-fluoro-2-meth-
ylphenyl)-N8-methyl-1,8-diazaspiro[4.5]decane-2,8-dicarboxamide.

12. A compound of formula (i} which is {2R,55,7R}-N8-{{ 1R)-1-[3,5-bis(trifluoromethylyphenyliethyl}-7-{4-fluoro-2-meth-
ylphenyl)-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 1to 12 and
a pharmaceutically acceptable carrier or excipient.

14. A compound of formula (1) or a pharmaceutically acceptable sali thereof as defined in any of claims 1 to 12 for use
in therapy.

15. A compound of formula (I} or a pharmaceutically acceptable sali thereof as defined in any of claims 1 to 12 for use
in the treatment of depression, anxiety, sleep disorders or emesis.
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