10

15

20

25

WD 2005/ 075484 PCT/ EP2005/ 000976 -1 Chenoki ne CCRS
receptor nodul ators This invention relates to

wcf’io@%’ﬂsgé-ine derivatives useful in the treat nertTar2805/000976
variety of disorders, including those in which the
nodul ati on of CCRS receptors 75 inmplicated. More
particularly, the present invention relates to
1- oxa- 3, 8-di aza-spiro [4.5] decan-2-one and
1- oxa- 3, 9-di aza- spi r o[ 5. 5] undecan- 2- one conpounds and
rel'ated derivatives; to 5 conpositions containing and
to uses of such derivatives. D sorders that naybe
treated or prev dasomat i ves
i nclude H'V and g%%%gg'¥CE%ng£ (gqﬁ?etrOV|ra
i nfections (and the resulting acquired i mmune

def | &ﬁﬁ‘ﬁ% oﬁ s %&E‘?ot %&r@ue d@i&@ﬁl@ﬁfsefﬁﬂ in ﬂh@ @relﬂﬂﬁ@ﬂ‘ﬂ of a variety

Sys | seases.
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uﬁbéﬂo@x@%ﬁt@tﬂe&b@(ﬂxmgtaeqwcﬂ namiipe deﬁcufslﬂll smndromp.dHDS) cdisgases of
essentlal S ion and infection.
ﬁ%%f%gg ulcrl&'ry appr oxi mat el y 50 snal
protel ns of 50- 120 am no aci ds that e stru ,
horrﬂoaqmlmds of e PBesgL 1@v¢nnonem0évlatetﬁﬁ embline CCRS
r\‘!:crgggopr)? Théla-%%no]xéne@ 45 a7191%¥3 £ 5 ?bﬁﬁﬂﬁﬂ@ﬁlﬂiaﬂ&y@%des that exert

or maybe usef ul E t eatnggr of var Same

theif pearmacological e BEOUgh F-PEAGIT FERE TEE T h the”

"Eﬁﬁ‘?x?élﬁﬁé“ is ?fcohﬂ-ﬁétﬁixﬂ diﬂc}tbmdﬂhi&c]qrtmhhes'g éﬂmtqhemlokyles are a family of
retroyiruses cvt.e

leakorTs ShemABRRK PRSI 2k <30 I 5"3’[ 3} iftious tissues, which

i J}ﬁes@éﬁﬂaaﬁéspme% zdfaukmlw:emd infeetion.o ntangbgr@glu@@s ingde

aiPHWXgﬁlﬁféfY ngr%ajllap WL I%hog 1%5?&9116 aliad @at RO tsﬁ‘u.(:tllrally homologous.

S response to I nfection.
(BeGagg elmmahnkmneﬂmadirdﬂml A99eteptof®)are central to
" the pathophy3|ology of inflammatory and infectious

di S 1%[ gi{\&@ s Cr@ce@&?r A6} be/sefl) 11lifﬂﬁlﬂe’aﬁhﬁg of various
Fy nt ag

; t Ki
zgéuinmmrv d:se@r@p@%] fléoznldg?@f*u%llé# mthe fr | VI @%Eegﬁ" op bR HIV-1and
%I %gg gélat_gi_% eé:k&léh'rlrlgegl nAgf.lérLﬁkﬂiﬂﬁE @l;lemczﬁ;;ghdl faéterst c}wnsaol;l;s play an
B e e e e
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I nes especi or an
SPoeEe e st ed Bkl b T SLABBRARI B Aklory and

1ﬁfe@ﬁ@|ﬁﬁi1§bam; afentssvhicareatede npoedueting, arafs ﬁblg ﬁgtagpglzmg, the

328 56 l%ﬁ&@’%&?ﬁ&%@? S8 LEtn (RANEEPLuti¥\@eatment of such

inflammatory and infectious diseases. The chemokine receptor CCRS5 is of particular
importance in the context of treating inflammatory and infectious diseases. CCR5isa
receptor for chemokines, especially for the macrophage inflammatory proteins (MIP)
designated MIP-1a and MIP-1b, and for a protein which is regulated upon activation and
is normal T-cell expressed and secreted (RANTES). '
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-2 HV- | infects cells of the nonocyte-nacrophage
[i neagef andt hel per T-cell [|ynphocytes by exploiting a
inity interaction of the viral envel
Wo 0&/52 fd vel eRgwkp2005/000976
qi (5’ 3t ei n (Env) with the CD-4 antigen. The CD-4
antigen, however appeared toDe a necessary, but not
sufficient requirenent for cell entry and at | east gne

ot hEV- 5 gt asellpbbthe imonwmytesnaaqplhage lingageiand delpet fece
Iyrggi!.\%cgt;eg 55 Gfplo{%.ﬁ&g% heﬁfﬁg'ltgmtéﬁﬁmrﬁﬂ"the Lanenodlo é@gﬂ?coprotem

€ receptors, eith
(Eav) wite R4 me:pt "Bhe @@rfba@{gggéeﬂ}gﬁi’{ﬂ @p%@ﬁﬁa 8 nﬁreessam

bq% éscut%ﬁ@ LA ?’q t EA;I ol SMHM gtleat 6né 6det furfhct protein was

Ion o

reqiirdkio inieusthe vrls (Bchilesger ebfa gt RERET TP 9 £71657-700)
T @El%g%ﬂ%&?%feﬁeg%rs NRHef M TCKS o tlsﬁi{l)mliiébrecqniobwere subsequently

e
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hﬁ% lﬁﬁgn&&ﬁg@q?;fmms Th8eenitmd B:piaof CCBé methedqaﬂrqgeneﬂs of
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H%grpsglﬁ /Yﬁl ncgl 1d€ntﬂic%.ﬁ g]%1 7 a @is%hd?: modlfymg effects
of@ﬁ@ﬂﬁﬁé‘aﬂb@mﬂymgmﬂ aadecapgraam TheeSy re 53 5 Basepair

# Ose%qﬁ@ﬁég s u éﬁfﬁéﬁ tSHOSEHh aﬁf&ihm Redtive to
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ok M58 AP 1S Gkl Seavi crtloR e 19 ) oL 788 e

ht?’FﬁgA Qg it 64 tB¢ f00iof HIV a?pém‘s tcommra)d:thrﬂﬂl the CD4 molecule on the
Fface.rece pt

0]
Ceﬂh‘ll%fa‘i?r %&“4%&0‘@ FP%'%’nélﬁﬁ %a%m os t 0 tﬁ%é%?é&to another
ceﬁ%frﬁ(é@reaélﬁoﬁlshm CORBamb/or GK%‘& vﬂ'ewbrgw| gﬁlrglwgvebpe closer
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dérﬁ@in\dnrthb cebsutih fusion withahe el membEe of e ﬂf"f‘f
infp gl 5$°ﬁ§#%5ﬁ§n%§5ﬁ§*h?@c%ﬁ?ﬁ?§giﬁ‘§ﬂfmﬁ3@t°m omene
whapoessarorial dusialine 1FREGR ahand bregint GesHPn s Ry individuals
a%ﬂ%ur aPh?ﬁgangd ? clsibr 86k ed padehent s. RANTES a

r the CCRS receptor and an anal og

chem cally nodi

d h
armi RADNLES eﬁf‘é’fﬁéﬁlﬁ?ﬂe " ﬂs\?eég t er 1<na}—(ﬁg\f gﬁﬁai/ly
@%ﬁ Al me - Edhlissus, éﬁncﬁxmpmmmediAHﬂ"ESsmre foundiipdiock’ HIV entry

576 oh
HIt@ ﬂi‘f’rﬂﬁ’ub%ﬁ %’ﬁ%mi”é%t i gagy%ﬁpfig']gﬁg%ﬂ nc )ug(lﬁ{r?é%%ﬁ@b@ﬁs nave
OB orafedad hbibly theheplitide ot VEI; insindimpiolpble Qj)tld:rrotem and

11 ) Cdeeqér%%%\%%%ﬂjtﬁ [/ gﬁl E%Fl)f&' 19%9’2%3'@?0@-‘1”7(57% &extltah%ulfate,ihe dyes

vans

DitdctY ellBart 50, RoansBlus andgentain ggpréngffceﬁr h’ S\Toaﬁﬁég}ﬁsg) Some of

aE9E PR nRgT BOGRCA Bt Bybibliag ting ihdieghf gl gthe coat

coat o ein of. H
Pfd‘tan@lﬁﬂw L S ibpigatithe G4 BIEOPEtHR LG SDandarmma, ot |

(Antiviral Chenistry e a Chenotherapy, 1998 9: 187-203)
di sl s aeLmaRter HAOBT 6 Chenlstry veGbaraherapy, 10982 :187-203)

dlxsglfc)?ecédr?errllst I—iAr}\lEEP nlnlngﬁl ue%{mgnt?%f 11965 infections in man including at least
triple drug combinations. Highly active anti-retroviral therapy (HAART) has
traditionally consisted of combination therapy with nucleoside reverse transcriptase
inhibitors (NRTI), non-nucleoside reverse transcriptase inhibitors (NINRTI) and
protease inhibitors (PI). These compounds inhibit biochemical processes required for
viral replication. In compliant drug-naive patients, HAART is effective in reducm0

ndame et al.
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triple drug conbinations. Hi ghly active
anti-retroviral therapy (HAART) has traditionally
w&%%‘?l of conbi nati on therapy w th nucl eospchger2005/000976
reverse transcriptase 35 inhibitors (NRTIl),
non- nucl eosi de reverse transcriptase inhibitors
(NNRTI) and protease inhibitors (Pl These conpounds
miomtality andpirogiessidrc af HPY-dde 4408. Majls ART dhas dyampagically altered the

pfcigm::%l? IR inkddied) gﬁgpédn‘? %t\alr% Eéz&ﬁ%ﬁi"’}gé/rgr cﬁﬁvb&‘dl&%o tHdA0FFEnt therapy

ectlve I n reaucin
b5 o PR OSBRSS 1 Sige Stnbe vy severe (A,

CE'fr\énli 15 Qv AloePer, Yhhdee 200/ ¥35(9238): HBIRIBOL Mo}‘ecﬁﬂeﬁ, Eiegeimultidrug
t he prognosi s foi—{lﬁ" Vi fect ed

ersons ere Mreidra
| shpingts ST SR praly Gy B oblidrug
ré&isﬂﬁl'ch’, tﬁmnhmngdnat aglitydglomgzenn ehmp:;e Rdvekphenthf ndw drug
Oa IR e ASb BV srsteicn o  Pripae by S giferent
clabses afpmedsulaitmmﬂchetnohme@ptdr\dﬁvm dsnecm]é}! that pf the CC%S
I
%%ﬁ&&\q?&c?ﬁfgy @jflé%estr ﬁﬁﬂltfncl?t{ J})/f?‘%ﬁ% bd ShMPrediBRint hitAaRy.

ong termtherapy.

Devel t of d th t d
I VA ypcalgateshin NESnnchiie 0GP (321 | Alpdevle g8 RE BROJIR® from

GHxbl Weltdme ﬁicaﬁlﬁf&o%e m%ﬁﬂﬁlﬂé a OV IO Bioh) BnStGEB@Eﬁquulbb

B T

alaRble ATBHIT® Yrord BrifypMyats Squilila0b slabiTidine (BT )dwailable as

et oW IR0 e R 2(?;@&?%5% Ldd fnf RB96/30025 and

awﬂmxmeﬁmam@m wgueomesqiafdybr digiyoxil Eas(EQMbPNB%A]

%g%ggg#ﬁ?ﬂﬁﬁgﬁ} AV %{e)]cg.@ m}\d% -180 194), a nucleoside

r&ERE Tanjcriptseimibitondisdlysed in BeiBEBL ¢nd BB, A74p54 wd under
f
dg{)ﬁ- ?mé'ﬁ\f @t' ?g%{zc%é\gfer: gtg CM()) SI?(e(faI)I | -1 r(])EQZn g&%ﬁgﬂgﬂ@&iﬂfw ;Zl?:l);’;r b( ;n
thefarm b e saczmacarxtuye ofBfph m%g
Bchﬁbfﬁ%lafm& %%F’&%n%\@m@wmeh@al feora EnfIRlr Ualersityfunder U.S.
d S
PeL b Lo TS in el AT P M AR E
(& &ﬁ&ﬁﬁ&élamcﬁﬁd%mtaahd JBhdideoxpSy it opraytitens) licensed by

Yf%{eéﬁ-g}gerrg%/tgs fioft a{ﬁn%ce?l% %%_ﬁ}e’ tﬁo? % ﬁ&cleomde, (- ():—b -D-2,6-
dizimihoHpariad dmm@ﬁlma@mmdwm png hamsedi bw Em,ﬁhH piversity

a ch th%%l%g&%?)ggrg @E@;ﬂ%}?&# e 'P‘ﬁhltrﬁ ﬁﬁce{ls{, a)ld il -@1051% (FddA), 9-

I ceEnse sity u nder U,
(53-8ideosBg- fému‘othwﬂ)etbrg@wpgntgﬁmsyﬁ? ep‘upeaﬁ@ |a51d stable purine-based

ré?zgﬁ.t.» &gfp'ta%@ hrﬁnbf%&t cﬁséeszQ& by (R NOHGAH hiedebadvalobmAtby U.S.
nane

-di cl eoxy-5-fl uoro-cytidene)
Biqselepesdac.by YaI e Un| verS| ty to V| on Pharnaceuti cal s;
DAPD, the purine nucl eoside, (-)-b-D2,6-

di amypieal Ritile NINIURI9 hml@d&h@ﬁhpmedBI-RGBBm&ﬁﬁhB& and

\@m E%*?}Eﬁnng%} i bﬁ%&%ggﬁ R fjnet( gjégfrs] IZ%I? YyaRitble as

REFORWMTOR® from Pfizer; efavirenz (DMP—266) a benzovam—Z -one d1sclosed in

wagodefl e A b LI STTpAb R BRI Al e0QSYb LRI PRUI42721,

a furopyndme-thm—pynne:ilrf;a Iug?ler t?esvslopment by Pfizer 08807; AG-1549 (formerly
Shionogi # S-1153); 5-(3,5-dichlorophenyl)-thio-4-isopropyl-1-(4-pyridyl)methyl-1H-
imidazol-2-ylmethyl carbonate disclosed in WO 96/10019 and under development by
Agouron Pharmaceuticals, Inc.; MKC-442 (1-(ethoxy-methyl)-5-(1-methylethyl)-6- '
(phenylmethy!)-(2,4(1H,3H)-pyrimidinedione) discovered by Mitsubishi Chemical Co.
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reverse transcriptase inhibitor discovered by the NIH
and under devel opment by U.S. Bioscience Inc. Typical

W #ﬁl t/ﬁp ? NNRTI s i ncl ude nevirapi ne (Bl - RG 58 ®cT/EP2005/000976
P28 as 30 Wi RAMUNE(r) from Roxane Laboratori es;

del avi radi ne (BHAP, U 90152)-4vail able as
RESCRI PTOR(r) from Pfi zer; efavirenz (DWVP-2 2
aridefidiex d@iclopincanby driangle EharmareutigBuarodderalsnglide A (NSC-

67%%@) ﬂ%—}g fof?’mz%}x? ELrYégv}s Eé?&@eﬁiﬂ ﬁﬁ‘? iy ek NSBU E9ENicensed

uropyrrdi ne-t

todémiaﬁhpmé?weabgh phiichap C@@S@?@Pm&iﬂ% nn]pger w&ye&lta-m\mst as an

orgsﬁ%%ﬂ%taﬁﬁ éﬁenyl )-thio-4-isopropyl-I-(4-pyridyl)m

o b ottzblais s g gﬁ%gwggfé?g\g@a (156 bRPEH blbsuies
W@SE‘E‘ tah& @i s%ft % €aps ul%l’lﬂl‘ OVASE® from Roche Pharmaceuticals,

ho X t e a it
NSy BT D g S F SRR o dehes
LaWorivbiisdy hicﬁiiﬁvnM&fva] avadable\es QRSN Merck & Co., Inc.;

a BH%T éﬁgog{%g?%%ﬁ F\)@%ﬁ&% Zﬁ%g@%&kgﬁgﬁfﬁla&ﬁﬁcﬂs, Inc;

atfpfefby (BAIWVEH), A@ENEMEQHE%P?M Papieasedy ltP%“'N%II
dgg]?)g it %by%l %)E ﬁ*?na@g.glcais' In€ na?ﬁcﬁvaildblé\&dm@‘l&m-Weﬂcome, under

ar\fcx]_:und@ggcss @g()ﬁlﬂ;l, fg?lapw;, Eﬂﬁg%{ 3 L@]b%:}gca:ﬂ ﬁlsf‘q‘ljw{%}s
S‘:*Ria. 419 S4HL é\l?;!rcﬁc Eilrei diReladens mynneandrur(dao deklgsseitby

e In ul es )
ngle Botrraaspisim es DS Fan e ASEERF 19O b S oprit t Bristl
s@%&la%u eneﬁiubheﬁv-NPn;Am‘zan&)umm@pvalcmmmt\thbbou,
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38 | ahl f ionogi an
A i I L 2R s Srs

ubBIrdevdff pnt yotgdveo Rhd&n@ueytidalsclne.  nel f navi r
(AG 1343) avail abl e VI RACEPT(r) from Agouron

' t fusids
S A 0 s

Brotig), vexbpeudmﬁadqm@bam teireC uqt#e mlgﬁgg D9 enzyme
i :éﬁileh fPhe dhOMd ﬁ Qe8] WAQR overBdl @ the ACIemddsnitepreclinical

Cess program

.Sthleg,tlbWaQ\m to Eg’ %ggl\é:gger@%ctzcgﬁtﬁ? S%tr atya' ldﬁﬂn%sﬁﬁ 94 has
b%:és?@d& anvaamrum-mdhwuﬁed 1rd€€5u&jmcpmfﬂﬂ 013;,2263 Takeda EP--
Ot Snd GanTBSeL Rl i BRS222867%, 4Ro90anERL 1,
4288,29£26752{586) il 4940, AU, arkE§ a8iiBb nmdpr \PaQJMN”by
(@g(?s%.&kﬂ}) as a?}g}gg@%ﬁi Boﬁ&er ﬁ?g{] %15?&(%1?1?5%%60&&151%%&011 upon
rétevsaitoporand H;Iutkgnmtbnvaﬂrm deeafabeut| 1do abﬁgt ZQT’IL‘J}EPH Yor day, sc
15?{1‘%%%'&&,2 le% %l?od.{t s ldﬁgg)nrw o7 }’éériﬁ%oré pﬁ:@éﬂ'efdl. IL-12 is-disclosed in

(Dr oxi.a

WobGAsHosidsadmintiersghae o dore dboRilLS MistoBreRyke/dop fo <bout 10 -
n@f}%}%@ gfk\é o hﬁ&%&deﬁapaﬁtaﬁﬁlide\(aygﬁf%lf@ﬁ al%emhins. acigynthetic
peptide, disclosed in U.S, Pat. No. 5 364 953 atefs 1nl%%1t1ng fusion of HIV-1to
target membranes. Pentafuside (3-100 mg/day) is given as a continuous sc mfusion or
injection together with efavirenz and 2 PI's to HIV-1 positive patients refractory to a
triple combination therapy; use of 100 mg/ day is preferred. Ribavirin, 1-.beta.-D-
ribofuranosyl-1H-1,2,4-triazole-3- -carboxamide, is available from ICN Pharmaceuticals,

| Inc., Costa Mesa, Calif.; its manufacture and formulation are described in U.S. Pat. No.
4,211,771, '



studies, it was shown to have a synergistic effect on
the activity of didanosine and has been studied wth

vidi pe. 1L-2 is disclosed in Ajinonoto EP-f3deRfhbsn00976
wéé@%%@@ 0 176299, and Chiron U.S. Pat. Nos. RE

33,653, 4,530,787, 4,569, 790-54, 604,377, 4,748,234,
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altRmAbAgiddbr i Ikgitlatdsisgiydd;mnmcnng tqp bamenég need Pouch
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?CR receptor is an inportant regul ator of imune
f%i on and conpounds of the present invention may

o e el 0 el
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i ncomebrati ng 4-ami nopi peri di ne scaffold, Exper
Qpin. Ther. Bakernts 2003 13(9):1469-1473; M A, 15 Me
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t herein) Takeda's programwas the first to lead to
fruition with the identification of TAK- 779 (M
Shiraishi et al., J. Med. Chem 2000
e ' PCT/EPZOO /000976
Woﬁ?ﬂ%ﬂgmg- 2063). Schering has advanced Sch-351125
into Phase I/11 clinical studkes and reported the
advance of a nore potent 20 foll ow up conpound,

Sc hvi¢dkaRe disﬂlo@edF’dha Q@;@M@f €55)-2-8-chér \%maaﬁmm- aiethyl)-N-

gl Damino] - g o i aisatoihebey 34 3pibendin-

yIRutEsghbxide (B) and rdlateNikiriGiins, t2adidatal)yrdidtn 8 246 J

sl oo e SO po YRSy (P HOB R0 Bl PR By

aqhmtya (RiE. Ruke et 176800 Bt Med. @emeLw MNOOVE 12882707 P. \HMEAnl{e etal,

? gi%%SMed Chem Lett.,
E0ea7 WO 2080 07545 PCTT] 5005/ 00 AT
2(}%§1@,4§§-|26§%c] } Healegt aboftiears o CE]C em. Lett., 2001 11: 2741 22745 D.Kim
etﬁ?@m { B8N0 phe MYdo1-1i:30e¢ oty | ) - N- -
pheny sul fonyl )am no]-4- [spiro
(2, 3-didxdr obenzot hi ophene- 3, 4" - pi peridin-1"-
8 S-oxide (1) and related derivati ves,

tuted pyrrol oglj,mes 2 and subst it ut ed
\GQR ceptor

pi peOT-' | n| thN the
and potent MTVN5 a tllk‘/lt
Bi oorg. Med. Che 01 11

et al., Bioorg. Cltem Lett.. 2001 1Ci 2469- 2 :
P. E. Finke et al., Bfborg. Med. Chenz. Lett., 200
11:2475-2479; J. J1 Hale et al., Bioorg. M. Chem
Lett., 2001 11:2741-22745; D. Kim et al., Bioorg.

Med. Chem Lett., 2001 3099 3102) ON O-N- JV

UK-427857

WQ0039125 (D. R. Armour et al.)} and WQ0190106 (M. Perros et al.) disclose
‘heterocyclic compounds that are potent and selective CCRS5 antagonists. UK-427857 has
advanced to clinical trials and show activity against HIV-1 isolates and laboratory strains
(M. J. Macartney et al., 43™ Intersci. Conf. Antimicrob. Agents Chemother. (September
14-17, 2003, Abstract H-875).

0 ll-Pl‘

! )
KO T
¥ N
» CO.H
0

AK602

EP1236726 (F. Habashita et al.) discloses triazaspiro[5.5]undecane derivatives
exemplified by AK602 which modulate the cytokine receptors. The compounds fall
outside the scope of the current invention. (F. Nakata et al. Poster 546a, 1 1™ Conference
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Mv 0O 12 NNONA,Ni-Pr F2CC,1 20 M .N
02N~~ 3 UK-427857 10 WO0039125 (D. R Arnour etai_)

W(ﬁg@ ¥9Q490106 (M Perros et al.) disclose PCT/EP2005/000976

erocycl i c conpounds that are potent and sel ective
CCR5 ant agoni sts. UK- 427857 hrels- advanced to cli nical

trials and showact|V|t alnst Hl V-
ohdtrosirosey asd O@'pngun'(sm: AR A Ié%‘/lcégl’;l%‘aﬁegs e 11, 2004; .
k]gr g_{‘ﬁ% ha%?lso &H&gﬂ&%&b&eeﬁ%‘i‘ﬂtﬁa@&éfm heBiol. Chem. 2001

7 2003, Abstract H875). On-Pr O
2?6!57}43&&9)4 -$520} CO2H O 15 AK602 EP1236726 (H.
Habashita et al.) discloses triazaspiro[5.5]undecane
derivatives exenp i ed by AK602 whi ch nodul ate the
cyt oki ne receptors ¥ fall outside the

scope of the cur I nyention. #"Ph
Post er 546a, Nl te WO A
PCT/ EP2005RTH -7 S Ret r ovi .-./7 < d

Qoportuni stic Tnfecto ®\s, San Frangi- CA Febrgar
8-11, 2004, other, anal ogs have al so beeg di scl osed ’
see, e.g. K Meda et al., J. Biol. Chem 2001 ’
276(.37):35194- 35200) / ~ “Ph RN' r'--~00003

N  W003/057698 (N. Schlienger) describe 1-0xa-3,8- chaza—sp1r0[4 S]decan -2-one

compounds. More specifically identified are 3,4- di(optionally substituted)benzyl-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one compounds 4 where R is alkyl optionally substituted by
a cycloalkyl, heterocyclic, heteroaryl or aryl ring. The compounds of the invention
modulate monoamine receptors with selectively for the 5SHT24 receptor. The reference
further teaches, but does not exemplify bicyclic compounds wherein R? and R’ together
are an alkylene chain. These 1-oxa-3,8-diaza-s piro[4.5]decan-2-ones compounds and

methods do not fall within the scope of the present invention. 1-Oxa-3,8-

diazaspiro[4.5]decan-2-ones 5,and 1,3 ,8-triazaspiro[4.5]decan-2-ones have been

disclosed that are tachykinin NK, receptor antagonists (P. W. Smith et al., J. Med. Chem.
1995 38(19):3772-79). Other 1-oxa-3,8-diaza- spiro[4.5]decan-2-ones compounds have

been disclosed with D-adrenergic blocking activity (J. M. Caroon et al., J. Med Chem.

1981 24(11):1320; R. M. Clark et al., J. Med. Chem. 1983 26(6):855-861). U.S. Pat. No
3,399,192 (G. Regnier et al.} discloses 1-oxa-3,8-diaza-spiro[4.5]decan-2-ones
compounds with analgesic, anti-inflammatory CNS depressant and bronchodilator
activity, EP414422 (E. Toth et al.) discloses 1-oxa-3,8-diaza-spiro{4.5]decan-2-one
compounds useful as antiallergic and psychotropic agents.

0

0
o
6

TP 63208590 (Yamanouchi Pharmaceuticals KX) disclose I-oxa-3,8-diaza-

| spiro[4.5]decane-2,4-dione compounds 6 useful for treating CNS disorders. WO

2002102313 (J. Guo discloses pyrimidine compounds containing the 1-oxa-3,8-diaza-
spiro[4.5]decane-2,4-dione radical useful for inhibiting phosphodiesterase. These

compounds fall outside the scope of the present invention.
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4 5 5 W03/057698 (N. Schlienger) describe
1- oxa- 3, 8- di aza-spi ro[ 4. 5] decan- 2-one conpounds. More
Ily identified are 3,4-di(optionall T/EP2005/000976

W@ﬁ@%’bl A u4taed) benzyl -1 - oxa- e

3, 8-di aza-spiro[ 4. 5] decan- 2-ohe conpounds 4 where R is

al kyl optionally substituted by a cycloal kyl,

het erocyclic, heteroaryl otharyl ring. The conpounds

of the invention nodulate ﬁvnqanine receptors with

selectively for the 5HT2Ar t The reference 10
further teaches, but degs-Not Xxegplify bicyclic
conmpounds wherein R2 and g € are an al kyl ene
chai n. These 1-oxa-3, 8-di aza-sppro 5] decan- 2- ones

conpounds and nethods do not fallOw *8in the scope of
the present invention. 1-Qxa-S3,

di azaspi ro[ 4. 5] decan-2-ones 5, and
1,3,8-triazaspiro[ 4. 5] decan- 2- ones have been

di s @sm’azmﬁﬁo @rsqa&caﬁmalsmdm ds @ hepd e diadlbseg dhickbinding
at:(g]gq h@}l}’lg{?ntp‘?%@feptﬁ ad'g,fr] antagomze rac{nk}.\'mil3 mieafited actions in vivo (B. J.
Mlvﬂﬂ@:i & o -JOMRA.Clepi. mmsﬂmeaﬂéa-m .oRger cdaisd Inere-héndiaza-
sp(,rj)?éi §fci S5- “}Elg%ﬁgvgl een {efgege@'lﬁgs‘?ggl irﬁ&tét éﬁ:anu-
ari@phhci(d zﬁrﬁlbraﬂclmldﬂaﬂng cdbm_mblmd&rﬁ il )1974
9(?) @sa‘fgi%s Penohit P@%}n@i Cglﬁtcgtgﬁiégm&omnql(@s@s 4663 .
Ml e G v 1R PTG R e LB e pgpoands
Ug% oseg %fa‘ﬂ[argp 138:&{-3 'Qt&azagﬁf(;[‘ﬂ%c{e&nufaiﬂts alsaiwede disclosed

-tOdmNp agwabfpug astipity4h Mﬂﬁﬁa Eﬁ’i‘ 3%{% 9%;@?#&(?2%}65423)
50780(R M. RearbdRoushel. ) Gnd WOBSZA08G JOM. Fasherialissh

tical s KK) drscl ]
_.:.scqnz‘;c;}]r.ga Ce I Caegcsag gﬂlg)slﬁgosgﬁe#dg §l§sdé1$zald§p?1%?4 §§Hega§h| %\/?one

rife\§ysthin® &y ielBibstorsid ﬁ@mma@iaeleuagg@g@nm sWQXB849

b ) RS R AR

asllﬁhibhiotsofg:r@i}d)@pdmm@rwe These conmpounds fal |
out si de the scope of the present invention. WO

-2005[075484 PCT/ EP2005/ 000 -8- Ph N~ MNQX
I}-o )
o
8

WO200292604 (H. Cai et al.) disclose compounds related to 9-benzoyl-5-phenyl-1-
oxa-3,9-diaza-spiro[5.5]undecan-2-ones 8 which are useful for the treatment of diseases
associated with the néurokinin 1 receptor. WO9711940 (M. J. Fisher et al.) disclose 1-
oxa-3,9-diaza-spiro[5.5]Jundecan-2-one compounds as inhibitors of fibrinogen-mediated
platelet aggregation. W0200157044 (H. Horino et al.) discloses fused 1-oxa-3,9-
diazaispiro[5.5]undecan-2-ones which are monocyte chemotactic protein-1 (MCP-1
antagonists) 4-Substifuted-1-oxa-3,9- ~diazaispiro[5. 5Jundecan-2-ones compounds have
been disclosed which are claimed to have neuroleptic properties (J. Bassus et al. Eur. J.
Med. Chem. 1974 9(4):416-423) These compounds fall outside the scope of the present

invention.



OO0 M 7 1,3,8-Triaza-spiro [4.5]decan-4-one

conpounds 7 have be disclosed bl ock binding at the
wdroasiyisigai n B2 receptor and ant agoni ze bradyki pe1YEP2005/000976

nmedi ated actions in vivo (B. J. Mavunkel et al. J.

Med. Chem 1996 39(16):3169- 78 Qther related

1-oxg-3,8-diaza 5 spiro [4.5] decan-2-ones have been

di scfiEsased argRoMuprRIFECqIdng tRéNiles 1, eethads Hr as ant i -

trmmgl‘dt&ease‘s alteviated by ahahedidahidfd cﬁﬂxgﬁﬁﬂ& d86ording to formulac that
Me Chem 1974 as

r%%% %ﬁoelstm%%aa@acau%qwsamnéﬁqmms seasygontaining
a ﬁ(rﬁpomﬁgmm%sﬁﬁlmglto fomilak iina.tﬂr;rmc]ad witttat@gtonelSifder, diluent or
ofidesal) @ IC

5 wé%ﬁ%%ﬁnds : %%f§'721 2 c&ﬁ&#ﬁdgﬁﬂmﬁgéﬁﬂﬂh%l
1- oxa- 3, 9- di azaspi ro[ 5. 5] ungecan- 2- ones al so wer e
di scl osed 10 to have neur diept activity (J.
Maillard, Eur. J. Med. Chéif. GQ@%) ,416- 423) .
W?200130780 (R M Scar Bor ugh et gR-R *and W9711940
(J. M Fisher) disclose ¢ ou ich generically
enconpass the 1-oxa-3, 8-di@za-spiro[4.5]decan-2-one.
ling systemas inhibitors of thrmonbosis and pl atel et
aggregati on. W9965494 (M W Enbry et al.) disclose
oxadiefgm- and triazaspirof 4. 5] decyl net hyl i m dazol es
and anal ogs.15 as inhibitors of prenyl-protein

I{Iiransferase ~-00 08 W?200292604 (H Cai et al.)
di ¥l ose compounds rel ated to 9-benzoyl - 5- phenyl -1 -
oxa- 3, 9-di aza- sp|r0[5 5] undecan- 2-ones 8 which are
useful for the tre @), 0f di se associ ated with
the neurokinin 1 re eptép.lv097l N-M! J. Fisher et

.) disclose 1 2 _

oxa 3, 9-di aza-spi ro[ 5. %]undecan 2-one conpounds as
inhibitors of fibrinogen-nediated platelet
A agtsr(6dhdgon. W200157044 (H. Horino et al.) discloses
fused 1-oxa-3,9- diazaispiro[5.5]undecan-2-ones which

R' ar g CYRADRYIK W@(UO)R RPhoted rid N orloR Y,

ant agoni'st s)
Q,Stltuh o a- 3, 9-di azai spi ro[ 5. 5] undecan- 2- ones
§ Ydl scl osed which are clained to

have neur ol eptic properties (J. Bassus et al. Eur. J.

2ShyedgenCiTR)R alltf, @, ﬁ@naen ;l@:l, G LQeRANgDs fall

side t on
T NN T T T
15" C an‘pbamyﬂ{ilaaﬂqi dietegodrel, hote 6C.5 alkfl} GP{.!S:]I&@ Wherem 2o0r3
' tre ng ase al | evi at ed admkpl taﬁl é) I\alH
n%%‘ e} RO gt gr pigplaced with -0%) -8, -NH- or -

—{@hMRmemwmmm&$Hmm2m6mﬂﬂmgmﬂﬂmumm

optionally contains a double bond, -(CH,),,CH=NR® wherein w is an integer from

210 6; or

1

(=]

20 ~ {b), together with the carbon atoms to which they are attached, are o-phenylene
- optionally substituted with 1 to 3 substituents independently selected from the
group consisting of Cy.¢ alkyl, C,.¢ haloalkyl, C,.¢ alkoxy, Cy.¢ thioallqu
~ Cy6 alkylsulfony}, halogen, NR*R®, cyano and nitro with the proviso that if R%,
R®, together with the carbon atoms to which they are attached are optionally
25 substituted o-phenylene, m is 1;

: R3 is C1-1o a]kyl, Cz.lo alkenyl, CI-IO hetel_:oa]kyl, Cg.y CYCIO&]]CYL C1-6 chyl-C3-7
cycloalkyl, C.s alkyl heterocycle, aryl, ary}~C,.; alkyl, heteroaryl,
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is
for

a CCR5 antagoni sts and pharnaceuti cal conpositions
treating di seases containing a conpound according

Wd ok ),%qyl ae | adm xed vvith at | epst one carrinjrrl;/Engos,rooog-,rG

Uent or s exci pient.'" One aspect provides: (i) a

conpound according to formul alf; R2n R2, RNR2 IR~

V (

9. 01l wherein io A.is

{ Gy q i heteromE IR SH R 51 e R, Cobocl ket o 7

PSRN APl o Tl | ndependent | y

hyd
C3-
het
15
al k
ato
or

dou

rogen,’ Cl - , C2-1o al kenyl dio haI oaI kyI

7 cydoal kyI Cﬁ 7 cl oal = -3 al kyI
er oal kyl , l‘?‘jﬁl i deq J o he I [ dene
aryl, aryl “er et e .. l-Cl -3

yl, _10 aI kyl \r/ﬁwer ein 2 or nonadj aggnt carbon
ns are i ndependently repl acelabvmth -0-, -S, -NH

- NRS-, -(CH2)WRs wherein wis anlnteger form2. to
4916 ohbkylos6 cpdldaliyb(a- ietviisntutestaliodnatergcysln pevs hgteroaryl;
bl e bond, -(CH2),, CH=NR9 vvhereln w is an integer

%9@%‘{ tﬁrgt@]ﬁ o'l %a%gl (é}) ohét BOEC, Wdlbamt’ﬁ (;:,«'aslra!uq;rn(:3  cycloalkyl,

opt
[ nd

th|
and

pheny ene

h@ﬁﬁmqY916§m§¥lﬁY¥ a%&rmfém gﬂ?f% tituents
Qﬂtﬁm&t&o&?n fREehkéd ﬁiﬂe}:&ﬁienﬂy-('dip consi sting of

@al kydk@neﬁoréﬁ%o)g]@bf‘%wl tﬂwgﬁg%xy NRga Rg a, cyano

nitro with the proviso that if Rea, R2b, together

R dinid R ereca) bydrogdng 5. blylwdriGyly alltybgrtsma] whemtahentingependently

opt

cyc
Rhet

i 0 subst is 1l R3is
0B Gap BRI iﬁﬂé%%a%“?%%?éﬁ%é% ol Ca-7

| oal kyl, C.6 alkyl-C3-7 cycloal kyl, C, 4 alkyl

i hodyagen, cnglor Cas kvl - 3 al kyl, heteroaryl, WO

2005/ 075484 PCT/ EP2005/ 000976 -10

RS
R9
RI 0

Rll

is -CN, -NO,, ~-CONR™R®, COR®, -NHSO0,C).s alkyl;

is OH or C, alkoxy;

is N or N'-07;

is Cy.10 alkyl, Cy.10 heteroalkyl, Cs; cycloalkyl, Cy.6 alkyl-Cs.; cycloalkyl,
heterocycle-C, ¢ alkyl, aryl, aryl-Cy.3 alkyl, heteroaryl, C,. alkyl-heteroaryl;
isGorl;

is independently 0 to 2;

is independently 0 or 1;

15 0 to 2;

is 1to 3;

wherein,

~ each said heteroaryl is independently selected from the group consisting of pyridyl,

1-oxy-pyridinyl, pyrimidyl, oxypyrimdinyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl,
furyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl indolinyl,



Cl-6 al kyl heteroaryl,C(=0)R3a wherein R3a is Cl1_10
al kyl, C7.-1o al kenyl or C3_7 cycloalkyl, or a
r of formula lla-Uc; - "~/ VF Ha 11l
Wii)2 %5 %Mal kyl, C3.7 cycl oal kyl -Cl. 1o substit&i@éﬁmﬁb{ooog%
al kyl , heterocycl e, aryl, or hdieroaryl; 5 R5 and R6
are ggig H Cl 10 al kﬁl, Cl 10 heteroal kyl, C3.7
R w3

cycl srindolingl, ghinypli is@«iuiy@lﬁmélucymfummeyi,amye| e
d-6 i yl, C-6
al kyfé}ah%‘%?gg{’%ﬁf“%ﬁg#ﬁda%%ﬁgutnd‘l’eh i Sor (b)

C3.6 alk en or ) 20 when taken t oget her
and yJ [ . ?;éeéﬁaryl(ge gpLippally 1%¢ep@gde1@§:ly subth){tuted with 1 to

al kyB @ﬂidﬁﬂmﬁks men:dtﬁakﬁ ithd gie ﬁpe@%h)ﬁfhﬂz@mﬁ% ((:pg)alﬁ@ G

5 hyor BB CL AGHS o pilanitony Crg tgafungryl e Cuo el arvloxys
melomom&sea&am| atyllCys a% shcftlzf cary\Gocycl,
het cCb6T q‘e*‘%%&fp%cﬁ *"erﬁ“lfé“’g NG 9‘&% $0rhe!
cycl @G3R %@Hﬁ)ﬂ@@l‘iﬁs -8 GI=X’, Grylalkydrayborgh, helogen,
al kyNr>Rpet E)Vaﬁﬁr Nitro agi-@; 15‘ Eﬂ(ﬂ whéak ﬁrz:)&r ¥, ﬁcaréadlj{]:ehg&%clm atoms are

nis, i_.ndepe entI Ol1S In n
10 D0 oo D555 N e s i ntier roma 0

het ap@aKYis NK5b|di‘® e RHRPRYorOR A ERF i RBHAS, a]ls}i-o up
consi sting of pyridyl, 1-oxy- pyrl dinyl, pyrimd

B Sid Bleoce ?‘szlb%mfls%@s'r B e el omsng o
e
e o T

15 t et rsawuumtemhpenchmﬁy selacd:ed from the group consisting of hydroxy Cys

h et gﬂ%’ ar )}Iﬁthmt 'S ﬁ’“ﬁ’*@ yé%@@%%%ﬁiwﬂg%dﬁwl ?ﬁggen, NR™R%,

wi t l§yanoand Moy bst i t uent s sel ected fromthe group
consi sting of hydroxy, Cl. alkyl, Cl.6

_pure enantiomers, partially resolved enantiomers, racemic mixtures, pharmaceutically
acceptable acid addition salts, hydrates and solvates thereof.

20 In some embodiments, there is provided:

(ii) The compound according to (i) having a formula Ia or Ib,

2 2b Rzz
; (HC} (CH,) H, (ap,, AR
R—N N—R R~ N - N-R'
(CHz <y, o (CH),
Ia Ib

wheréix;:
R®and R® are (A), independently

25 hydrogen, C; .19 alkyl, C;.10 haloalkyl, Cs.; cycloalkyl, Cs.; cycloalkyl-C,. alkyl,
: Cr heteroalkyl, Cp.yp alkylidene, C).jp heteroalkylidene, -(CHa)R®, aryl,
aryl-Cy.3 alkyl, heteroaryl, heteroaryl-C; ; alkyl,
Ci.10 alkyl wherein 2 or 3 nonadjacent carbon atoms are independently replaced
with -O-, -S-, -NH- or -NR-, or
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5 hal oal kyl, Cl14 al koxy, Cl.6 hal oal koxy, C1.6
t hi oal kyi, aryl, aryl Cl-3 al kyl, aryl oxy,

W@?@§;0%§1\4| oxy, thioaryl, thioheteroaryl, arylp@Eﬁm{hmgOg%
al Kox

eteroaryl, heterocyclyl, Cl1.6 alkyl
het erocycle, Cl.6 aIkyIsquOﬂyﬂ- - NHSC2C14 aIkyI
S2NR5al &  (CH2)"CO2R9, (CH2)" CONRSaRGa - X %é
C - 1B), adgetHee amihdhytarbha hiogasrfo Whishrp ate aé&?&*ﬂﬁsl axgiop phynylene
a? g Hggio&a%y%hg : n% 1%23 Qbstiubag %ﬁﬂe@@ﬁdﬁnt@%&l@&t@d from the

-Nngmx?:rd%msuw al%ys%%ghwﬁggﬁ%ﬁoﬁh@ 41{93%‘3’1 3 A
Russ i%eh SNRRQ% fxo OB ittt bhd pmmzso thabifR>, R™,
sa|

alky eac et eroc S,.i hde d
f r ofivgether gA e 35RLN & dbﬁhf’}’ ST‘JO%&%E e SfoRA
1- ngﬁﬁgﬁwﬁaaﬁgkhﬁamyh;mglperldlnyI norphollnyl

t hi onor phol i nyl , tetrahydrofuranyl di oxol any | and

B SRS %@ﬁ%i%ﬁfoe’é%’%ﬁhﬁﬂlﬂ ZplBrdoall
c ongietkddygle &g ik, oy, aCyl-61.3 allilyheteroary Ch agq%proaryl
Cl.6 al koxy, Cl.6 thioal kyl, Cl1-6 alkyl sul fonyl,

0 R3S, R%ﬁ@a 7 ROYERRENEI Nirt £,06, T dfage &definkd frefis,
Ab i’all

y reéoIVed enanti omers, racem c mxtures,
pharmaceutical ly acceptable aC|d addition salts,
hydwveeesinand sol vates thereof. 20 In sone embodi nent s,
there is prOV|ded (ii) The conpound according to (i)
haviensh @id Reteeh] IsandépehtientBizelzdied drofz thefgrauy cansisingiofpyridyl,

NRRI-I Wl
Mewléﬁe@’rwl@ﬂl%@s]ﬁﬁm Yﬁgﬁ%{éﬁden Iy éiéﬂ)lyl pyrazon’
hy droggiy, tﬁiaz&@l fdokyiolyl Ghd lotiiadabdl kyl , C3.7

cydoalkyl .7 cydoallryl-d _3 alkyl, d-10

h | kyl
cepstomtt oy} %}1‘-*5%1& Rttt %Qeﬂpﬁ‘gr“ﬂ’ﬁ‘é‘?@ﬁﬁ??ﬁf‘*‘ it ith 1 to
het &r substitliends sekec@mﬁyomtbegmpeﬂowpﬂwfmfﬁé'%ﬁ 7, G akl o
b 1 *R*™,
nf 1 R QR RkoRf, 0, URIGTIAR NGB IMgastiR

PCT/cERROUB/ 000976 -12 (B), together with the carbon
atons to which they are attached, are o-phenyl ene

each said heterocycle is independently selected from the group consisting of
pyrrolidinyl, 1-methyl-pyrrolidinyk piperidinyl, tetrahydrofuranyl, and pyranyl
optionally substituted with 1 to 3 substituents independently selected from the
group consisting of hydroxyl, Cy.s alkyl, Ci.6 haloalkyl, C;. alkoxy, C1.¢ thioalkyl,
C..6 alkylsulfonyl, halogen, NR*R®, cyano and nitro.

(iii). The compound according to (i) with formula Ic,

ﬂc O

R is C(=O)RY S(0),R%0r C(=0)X, wherein X is NR'R® or OR";

R®  is Cp.10 alkyl, Cy.10 haloalkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl-Cy.s alkyl,
C1-1o. heteroalkyl, C;.1o alkylidene, Cy.10 heteroalkylidene or Ci-10 alkyl wherein 2 or
3 nonadjacent carbon atoms are independently replaced with -O-, -§-, —NH- or

-NR’-;



optionally substituted with 1 to 3 substituents
i ndependently selected fromthe group consisting of
Cl-6 alkyl, C -6 haloal kyl, C6 al koxy, Cl.6 $/000976
WO HOFKINGA . Cl.6 al kyl sulfonyl, hal ogen, NR3ARGA T Z0W0
cyano and nitro wth the proyviso that if R2a, RZb, 5
together with the carbon atons to which they are
2t t aahae, are optionally substituted o-phenylene, m
Rs 1;%R3g|es Clio alkyl, C-lo heteroal kyl, C3_

2
ycl oal kyl , Cl -6 al -C3-4 .cycloal | , _..heter e

R e, B S oL S o SRS v

glg ka%i%tﬁi]l s@stitlted arfl-CX; alkgl, R@tior%g sn};E{sﬁtL;cRBhet(ﬂ‘o)aﬂd, optionally
: ' n ) .q are as defined in (i). to

whefEsHtuLg %ﬂ@%’i’mcﬁé?@(w@ar yl is independently

sel ected fromthe group consisting of pyridyl
5 Rbyr isridyilkylpyptamialiysubspiteciaryl, nptionally suhstipited betieeaayyl;
furyl, imdazolyl, pyrazolyl,
Rnxaéqlgkgkgi 1§ 3soxazolylandisothiazolyl, each
sai 0 ar and sai eteroaryl are optionally
i ndependently substituted with 1 to 15 3 substituents
nse| B&@&difrom the group consisting of hydroxy, Cl_6
al kyl, C1_6 hal oal kyl, C -6 al koxy, Cl-6 thioal kyl,
PCl_fg;:glkylsulfonyl, hal ogen, NRsaR6a, cyano and
nitro; each said heterocycle is independently sel ected

- JLomst he _gr ou nsi st j.ng of
Xpér %F‘P&Rnﬁre %‘%@Pﬁ@f’!{d rrolidinyl; piperidinyl,
tetrahydrofuranyl, and pyranyl 20 gptionally
10 subéiv) The exmpéurd atcardig tolBBtwhenein®s is hrdepsen s magthyl
g selected fromthe group consisting of hydroxyl, Cl_6

—al kyly, - : : , Cl-6 thioal cyl,
c -g‘hal}scgﬁﬂgﬁb@%ﬁ%%&]pﬁ?\l%g%gg cyano and nitro.
griii). The conpound according to (i) with formula Ic,
RT2bisfQR51(° R- CO RNRIc 025 R is (=0 R4,
S(OpR4,or C(=0 X, wherein Xis NRSR6 or OR'; R2a is

RE - llsQ;lija‘[&K]lﬁf]b _cgo-ﬁeﬁi&?kﬁg Iq'gjm a]ﬁta wheegie R oab lnphadj@3mt carbon
cycl oa - Kyl .. Cls]10 hete - h 0. .G
o1 kptomiahahe gl cBrin Gebip B g eRA ey Btardl it -0- -5-

15  wherNHr o2-NR’-; 3 nonadj acent carbon atons are

i ndependently replaced with -0-, -S-, -NH or -NR3 ;

r¥0 12300%%/091@#&%stﬁgydg?%%q%%ggfyﬁsubsﬁtuted heteroaryl.

(vi) The compound according to (v) wherein R'is optionally substituted aryl.

(vii) The compound according to (vi) wherein R* is optionally substituted phenyl.

(viii) The compound according to (v) wherein R*is optionally substituted
20 heteroaryl '

(ix) The compound according to (viii) wherein R*is optionally substituted pyridyl,
optionally substituted pyrimidyl, optionally substituted pyrazolyl, optionally substituted
oxazolyl, optionally substituted isoxazolyl or optionally substituted pyrrolyl.

(x) The compound according to (i) with the formula Id wherein

25
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-13- RZb is hydrogen; R3 is Cl-10 alkyl, C3_7

cycloal kyl, Cl-6 al kyl-C3_7 cycl oal kyl, optionally

substituted aryl, optionally substi t ut ed ary, <
WQRG07348ht i onal |y substituted heteroaryl, optl%C()]%‘ﬂ}l‘zﬁo:’moog76

substituted heteroaryl-Cl _3 aligyl; 5 R4 is Cl-1o

al kyl, optionally substituted aryl, optionally

ﬁubq% (t_;m)ed heteroaryl; R7 is hydrogen, or C -6

n1|soor1 pis 2; X, R R6 and R' are as

DB, S oS RIS 10900,
co numdijh{dpgf Qialiglidleme( Ci. 10hemhmﬂqilderﬂ ori G- zﬁiéiml wiReein2<or 3

O o esisten coh ardig! 6 SRtk iy Crddlagiiierlo 2"@ A8 or NES

optl onally can be i ndependentl replaced with
R’S- ,is CL alkyb Caarcyelhiiyl; Crealke- (ﬁptcy CERINY yogtw@mhseaﬂed aryl;

ar yl gﬁ:,t Lfeaides %s(g }%g%er d na%z asttuted Nétprodhil optionally

conp ina - accor |ng Is optionally
subswbstitneed hetepparyl-Cu alkilirne conpound according to
(vi) wherein R4 is optionally substituted phenyl.

RV 155 bpilbyals @mmdda?t ptithallpsibsjitusbdheeroald; i s

opt i onal l'y Substitute eteroaryl. (ix) The
accordin 0 (VIII) wherein R4 is optionally

%ubs‘ﬁﬁi’%ﬁ’éﬁl i‘d’g!fy, optional |y substituted

pyrimdyl, optionally substituted pyrazolyl,

@ptiienad By substituted oxazolyl, optionally

subst ituted isoxazolyl or optionally substituted

pYT 1 @b oklnolie LQFRAUI (BOAREERNIS(CHE)) W th the

erern 3JNtN-C(RId 25 0 0 v WO
2005/ 075484 PCT/ EP2005/ 000976 . Rea
i s i)l Bheromppourg) aceording @aﬁlk‘wh Ofanl;‘Jr(’Cgi% C3-7
cycloal kyl -C1_3 alkyl, C-10 heteroalkyl, d-lo
al kyl i dene, Cl 10 hetref oar®y| i den_,e or Cl-1o0 alkyl

wherein 2 or
R—N —CN—COR Ie

0

R* and R® together with the carbon atoms to which they are attached are ortho-
phenylene, optionally substituted with 1 to 3 substituents independently selected
from the group consisting of hydroxy, Cy.s alkyl, Ci.6 haloalkyl, C;.¢ alkoxy, Ci6
thioalkyl, C.¢ alkylsulfonyl, halogen, NR*R%, cyano and nitro;

R®  is Cryalkyl, Cs.7 cycloalkyl, Ci.6 alkyl-Caz cycloalkyl, optionally substituted aryl,
optionally substituted aryl-Cy.3 alkyl, optionally substituted heteroaryl, and
optionally substituted heteroaryl-Ci.s alkyl;

R*  is optionally substituted aryl or optionaily substituted heteroaryl;

R and R* are (A) hydrogen, C;.s alkyl or G5 alkylcarbonyl when taken independently
or (B) Cs.¢ alkylene or [(CH>);]2O when taken together;

R’  ishydrogen or Cy.6 alkyl.

(xiii) The compound according to any one of (i) to (xii) for use as a medicament.
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_.nﬁg,m;tg,,;g(,jgeg% to 3 substituents

nonadj acent carbon atons are independently repl aced
wth -0-, -S, -NH or NR5; 5 R3is O _10 alkyl, C3 7

W(% 03171%{ A _6 alkyl-C3.7 cydoallryl, opti on?'c@ﬁ«:ygoosmoows

3t tut ed aryl, optionally substituted aryf-
aI kyl, optionally substituted-hgteroaryl, optionally
substituted heteroaryl-C 3 alkyl; R4 is optionally

| @é;,@tagrlagdégtq@mqg%wdgg optl onal | y subst [ t uted heteroaryl;

R7
| \%&. o? Qne or more crt)ngo n%j léf&ﬂy ?ng qu E‘) (f" } (&-ﬁé’ﬁ'fa)mt"fl 3 medicament for the

acc
RN LT NG I ok o ok i
wherein 2b RRZa R R= -CNNCOR4 e O O Rea and R2b
It digednibedimantst theré B prowd@i:bon atons to which they are

at t aghethedsse a%rtdih@ to]év)PWﬁepéY'rl fo @isor&pt:én%nﬂ-le dYsea e of the immune system and

pen
selecte romthe group consi sting of hydroxy, CI -6

al kyl, C-6 haloalkyl, C-6 alkoxy, Cl-6 thioalkyl,

Cl - 6(x4] Kl Ysalataoripg to Y wgein, thd\Re:adR6 aompoyrgntemam thranddef@iency virus (HIV)
inf€Btioh,r tédating AiDalokaRc, C3. 7 cydoal h} TI, Cl1.6 al kyl -

cydoal kyl, optionally substituted aryl, optionally

_3 alkyl, optionally substituted

I"%H&%Hsg&‘ F’gre%ﬁ}épwg tional | y substituted

het e%‘bﬁ%i’a”ﬁﬁ"e‘é“’%mﬁ) sitiorppprpising ithegpaetically affaryies 3moynteta compound of () to

(xgety at lgpst ensPhaymaskytical apedptsble taniea divbre brexargeny | ; Rya and R6a

are (A) hydrogen, Cl-6 alkyl or. Cl.6 al kyI car bonyl o
whenchagdeRdd aﬂﬂ%@ﬂﬂ&’sﬁﬁﬁé Fiscldibd (n@be%_eﬁl f@ll tll‘ééltlﬁdltﬁse‘BEes medlated by human |

gpgera YR G SRR A EYHRAE PO TR A e be used for

tr%atmerttefr@wlrﬁt))rvf or use as a nedi canent. WD 2005/ 075484

N e
oerechitis, ¢lirpnicoobstruitive mﬂmmmmeamﬁbwsm asthma, emphysema,

‘S?W o R SR s B RN Wi e ot vay

cqDER®dr witte gt-eeil strafickingrph | difred. orgams otnbe rbeetrizdali mitimt ®mpounds  disclosed.

ChiifduRdd dscREQMMSIALL ustaMdr HlPediightgccor ding to (xiv),

erei.n, the disorder_caqnprising diseases of the inmqune
s tiong and in particular, but not limited to the following for which a correlation
with CCR5 or CCR5 chemokines has been established: inflammatory bowel disease,

including Crohn's disease and ulcerative colitis, mu]tiple sclerosis, rheumatoid arthritis,

graft rejection, in particular but not limited to kidney and lung allografts, endometriosis,

type I diabetes, renal diseases, chronic pancreatitis, inflammatory lung conditions or
chronic heart failure. For recent reviews of possible applications of chemokines and
chemoki_ne-receptor blockers see: Cascieri, M.A., and Springer, M..S., The A
chemokine/chemokine receptor family: potential and progress for therapeutic intervention,
Curr. Opin. Chem. Biol. 2000 4(4):420-7; A. E. L Proudfoot The Strategy of Blocking the
Chemokine System to Combat Disease, inmunol. Rev. 2000 177:246-256.

The phrase “a” or “an” entity as used herein refers to one or more of that entity; for
example, a compound refers to one or more compounds or at least one compound. As
such, the terms “a” (or “an”), “one or more”, and “at least one” can be used

interchangeably herein.

The phrase "as defined hereinabove" refers to the first definition provided in the

Summary of the Invention.
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i nfl ammat ory di seases. (xvi) The Use aécording to
(xv), wherein the diseases conprising human

i mrunodeficiency virus (HV) infection, or '
WOROPFHTS#84ARC. I n anot her aspect, there is pro\t’:ircgzp%ﬁzﬁ‘(%mooslm

(xvii) A pharmaceutical conpogstiion conprising a

therapeutically effective anount of a conmpound of (i)

to Tﬂ'%éeé{ﬁie“i 1B B “dgfﬁ%ﬁﬁﬂy‘a 8 updliciereia @kane at a subsequently

accep arrier, diluent or, excipient, .

desrdbesbersBb oL GsHEISHNSE FE tﬁﬁ%‘éotu%‘g‘?‘&l angﬁ&{{ﬁggfk?ﬁ%uo?

i 1@%@?1:%%@&%&&%% kéy%di WiRRcuhsmneadetisand mstaricesin which it does
umans. Conpounds .and, ¢ sitio ' 550 ra

e HAS SR, PRGRL RGP o Bl Rbs g Ao a5y ERdgen o

suH3tdedt.ng adult respiratory distress syndrone (ARDS),

~ bronchitis, chronic 15 bronchitis, chronic

obstr.uctive I i sA ' i ih P99 ded to fi

ast FrisconpaRpRarthY s 1?%3‘?%?%&%‘%#‘2 “ W‘“"Pﬁ o
csanidallyi-rehevatit dogfanasibns ofuch 81 diptesp :l’n %}%ﬂ}ali%fl gFroRad

«CO iR« athieianel,” anditelikeent or gans

%{/ ehae{te?ggiﬂgg, Wﬁ%cﬂ@igg?r%%’unds ﬁag?l osgd. Compounds

di scl osed may be useful, for the treatnen ;

conhe FSTS T o pLRHF R ACRPte D e R B0 i

s é%%é?i{\’inﬁg]o&.@l%nm'ﬁ@&ag:&Dfeﬁidhﬁtdnglminir@l toi t0rcadigmpatoms. The term
CCR5 _chenoki nes has been_est . ' ining 110 6
“Wprerl SER0E: 3 SRR IAT R b A iockBoh H otiaining 1 o
wb68 RIhy €G;qb k1S as wsed hiysirerefer ty asalkyl componed of Lo 10 carbons.

68 6a kflSas ussd hicpsirers . N

amples o ey Pt A et 23?%??%?““&%?5% “‘@‘; e

et del] piopyls & propyhak bty ebg‘é%;,t—l&ﬁﬂdmpemﬁ HApEd (Fgpentyl
a Qr ng conaditions or cnroni ¢ near

i PR gochlle

ecent reviews of possible applications
of chenoki nes and 25 chenoki ceptor bl ocke e:
Cas &Vlaen the tgxm “algd” Spee @sears’u?% éﬁ’ong}geano&er &%, 3s BF
Ei&ﬁ;ﬁ}ﬂ?}re o hﬁf@b&ﬁw,e gpisanhtehded torefaras emelkyl granp, as defined
rodress for therapeutic interyvent] ' i Binent
slearbeipe riisgsgvap ey eag i SRl neotlyope finen)
sbdiad RO 1Bk oBhedpletifcdllyenantubgrolp.nEhsy Soreepramplecopipeaylalky

Di s 1l .. .Rev. 20 X - "R b 1,
L T b A o At otigagiiag v

f
- phbflethipll kg biphenyl. 3@ “eliaiwpiinpallylc BrAsARA SFEM YT PIG R WO
B i e
(byivoxpmethih- sty prpds SiAERRBRYb Rer G OTHR Sy ase
Zé@ﬁsrdpog{y%ﬁﬂdﬁgf ' v1,28886 fortln Adwerdinglyt as used herein, the term
Initlo

“Hspapiky e Pktne 008 8B 021 perolpf Rl

The term “haloalkyl” as used herein denotes an unbranched or branched chain
alkyl group as defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a
halogen. Examples are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl,
trifluoromethyl, trichloromethyl, tribromomethyl, triiodomethyl, 1-fluoroethyl, 1-
chloroethyl, 1-bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-
iodoethyl, 2,2-dichloroethyl, 3-bromopropyl or 2,2,2-trifluoroethyl.

The term “cycloalkyl” as used herein denotes a saturated carbocyclic ring
containing 3 to 8 carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl. "Ca7 cycloalkyl” as used herein refers to a cycloalkyl composed

of 3 to 7 carbons in the carbocyclic ring.
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The term "optional™ or "optionally" as used herein
nmeans that a subsequently described event or

ci rcunst ance may, but need not, occur, and t&ﬁi’r{%ﬂ}ﬁﬂi/ﬂﬁﬂ%ﬁ
wWQIeeeT¥4 on i ncl udes i nstances where the ev

ci rcunst ance occurs and instapges in which it does
not . For exarrpl e, "optionally substituted" neans that

t he g a]kfl alRyfiT RGeed Béreid referstohhé fadioalR'R"Y, whiesin R' is a

contenp he, def i, nj,t escr . i o
cyRgPkyl 3e iR, a@ﬂiﬂ.nl %ﬁ?%q rgglllgﬁqas B&5Rldherein with
t@lﬁmﬁﬁﬁhﬁﬁ tha$ ﬂfehttashm&ﬁt;eﬂmaif klyd eyclolalkylatkyl mowty will be on the

elggg ?%é¥ mp €s, c%? oo & I%%Mlg ﬁ‘icﬁfcﬁ%ﬁg a¥d not limited to,
vha&hﬂs«eydlohewhneﬂ@hadmnmhﬁbme Ty alky Refers

a”CBg%lﬁ A ferel 106580 My 1gmnﬁvala%u<§zbéﬂé ac@éﬁ@&ﬁherem

cont ai ning 1t atons. The term
Iower al kyl" denotes a_st ht

 hydTedetyof ﬁﬁ@gﬂhﬂeasit@ﬁfl iﬁr{ﬁ%ﬁgm&m? 3551 aglq? Eﬂéﬂ%‘g C?f%ﬁﬁ% herein
wheréin Gh qlv%)ydr thide h%lﬁ%gerhbﬂbﬁis 'ha{éiﬁﬁh&eplﬁcedmﬂi :k?dbstltuent

conpose ar bons a 3
m‘iﬂ%%ué@l Yb‘iﬁl“tﬁﬁs §°Hb‘ihe BFOHR CEsIFuns 3}8\@?‘ ﬁ]ﬁ I%d g{)@yﬁ (where
o 19 Gh Hskeg er"iﬁinli‘? ko 2)5 Widhithe [ifldxﬁylhndnng i lyd pomt thment of the

' - is

wﬁvlﬁe%f%ip thepgh Ao gan MR Kt 1 RRAPEEH Yo ol
bHR" end R arerind¢pendertymf eadh cpther hydrogen, acyl

iiyalldyly
a}l&P le%ﬁcg Wl%-rl 1QH<§I QY PN i 010 1§hjrd§fogéht gIsleeylaalkyl, or

@dba;lkyhalkvhdmi\whm ouﬁel oloZ,t E%SMIQE)? z ,gc\}/'fg elgl?cglbwmo,

g@g@?‘?‘? 2)% Ia%wﬁ%ha%r% ﬁlgérgngﬁ&‘eqjy 4 h&@i‘d}g]é&?l Q?Bﬁ fis,an alkyl radical wherein
dng loz mydrg|ok yhe caghpn atpras @%@Blacaqﬁm Ng‘r n‘g ig‘)/’f . gegresentatwe
ﬂmhwg ellti%?dby butsat@ §bi lidRed o, Zéhjad:é)fyuﬂlyl AeiydeeyphenykPHhydroxy-1-
bl ol g o
dﬂd)t{dnomyﬁiylgrbpyh hemimeshyd hyningpyeryhy,

@etg\ila 139%}8?}? ad-u? §ﬂ§)r¥{ﬂé il”%rniﬁqs):Ifgn}ff&Bﬂ}’AIﬁfn%Qlﬂfonylpropyl

ﬁcﬁmﬁm@uﬁhﬂm&% m@thﬂemmsskfsmy ethib meghiaspingsulfonylpropyl,
Al rgkggl y, as used herein, the term 25
m’%&ﬁ? yal kyl " is used to defi ne a subset of
het er oal kyI oups defined bel ow. The term "hah.oal "
e, egerraf aTicut AbRed herein AGRah A AHt B AR Ao Crocarbon
rﬁthXll ofd'184le c%oﬁ%idxﬁ@%r @Bﬁ‘ﬂ@hdﬁﬁgﬁﬁmd Hjvalnt Bydnocarbowradical of 3
en atons ubstit
tgrlg caryon e §o ErVSe B\%b%geldhﬁxamlpi] ?%ﬂ&l{f&?[@is Gclude,
Hut'aﬁ’@@&ﬂhﬁﬁéd to, triettiyleney ahyitiey brop}dermhl-maﬁhuéfmgpy ene, butylene and
%th%ﬁ)onqnet hyl, triiodonethyl, 1-fluoroethyl, 1 3o
, 1-bronoet hyl I-|odoethyl 2- quoroethyI

2- choroethyl 2- bronDethyI - |odoethy
2 2 'ﬂhecﬂafmr' helti'qplkyhéertyd @p@p@ﬁﬂqdydene as used herein means a bivalent

kx{lﬁg{eﬁ?f{ bydn hetB® aikgf AHical ‘éh QaloklhT radigalysealkyl radical,

€S a saturate bocycl.i
mdlydwgmngchRu@axgh@tgfqg or qui @W‘l ﬁf%pasﬂd’eﬁned herein.
ﬁc&ﬁlp@&%ﬁﬂeter&ﬂ@lﬂ@ﬁﬂtﬁ&cai@ Mﬁh@llaﬁxw are not limited to, 3,3,3-

trifluoropropylidenyl, 2-hydroxybutylidenyl, 3-aminopropylidenyl, and the like.

The term “aryl” as used herein denotes a monovalent aromatic carbocyclic radical
containing 5 to 15 carbon atoms consisting of one individual ring, or one or more fused
rings in which at least one ring is aromatic in nature, which can optionally be substituted
with one or more, preferably one or three substituents independently selected from



10

15

20

25

30

35

cycl oheptyl or cyclooctyl. "C3_7 cycloal kyl" as used

herein refers to a cycloal kyl composed 35 of 3 to 7

carbons in the carbocyclic ring. WO 2005/ 075484 _
WEPDPLERRB05/ 000976 -17 The term "cycl oal kyl a‘i’WTEP203§000976

used herein refers to the radijgal RR'-, wherein R is

a cycl oal kyl radical as defined herein, and R' is an

d&!}%@i 0, &?E{‘Ho, ?lrh%laﬁ%(ﬁ’gh E’l l%%)ﬁfpl%ﬂ(&f?lﬂgf Hﬁﬁ%en haloalkyl,

Wﬂmw@kﬂr o y]komméloglyh\ﬁmnqg min@ dialkygmisne aminoalkyl,

agﬁ'ijinﬁﬁbal IQfm sluﬁbﬁj)ﬂ atﬁr@gl'ﬁﬁ?i ik R alinGkifonyl,

gt are nof pr gy %

X RPEISY %taﬂgﬂsulfgwémay&g sgfﬂw ammg, gar amoyl, alkylcarbamoyl

a8y Qillé}l%}li‘a)‘lb 3a ki‘t’bhmb?lf caﬂ)@nﬂﬁlﬁlr[c@df}@@h'bdﬁyﬁmmo, unless
BTGt Alsriacve rﬁ@ﬁ%%af e P ubstituted

vhﬂ{ em&ﬂm%ma;n oﬂéthylbnédiﬁtmbupsliﬂﬁiplﬁemf ahydrredhmls include, but are

LRl S Rentt bl bR SR R B B8l

3f4wmcthy&m1egmwmhan§ahia2§t4-mgrabvdmmmohnm and

S th gerfromOto 2), with
t%@tetﬁhhyé}‘m ngoh?lﬁn] ﬂ e pg:mrﬁg of attachnment of the
At et o
R Cahq. 1%31&1@41 ey heﬁn%a 1RAGN,Rnd H"¢s Aﬂmaﬂamﬁakbyas@ﬁeﬁﬁamrem with
i e UL S0 i

aldylexik radigal.| Bedrpits ofarylaikylahdiahlk jchideybyt aaedotliveiteditd, benzyl,
cydoal kyl , cycl oal kyl al kyl

Pﬁf’ﬁ‘yr‘%%ﬂ gﬁcéﬁ’%ﬁ@ Mor al kyl amino. Alternatively a
het eroal kyl group is an al kyl radical wherein one or
nor dhetertrhtheteaoirph oat'loeteronmmasis!’ avestd ipgreip meaprpmongeyclic or

b}c%l g!c?ﬁﬁ’%rt‘é‘)ﬁﬁ E‘tﬂgxy erfxﬁh?\?ﬁ?%ﬂ l&gt bﬁl@éﬂdﬂﬁm Rite Bh@iMAL four to

eghhyt@mg)pyr mngmmrgg;aﬁ@g WF eF ﬁyqre r 8})( or S he eroatoms, the remaining
1']% %tcg"hméilﬁ%l%ﬁ{)l? R¥ith ﬂae %@Eﬂﬁﬁ@ﬁgﬁiﬁﬁhe ¥ttachment point of the

_ t yd but
ztergaaw “?hi"ﬁ?P ﬁPéb?FPa“Crzro fﬁ%&%ﬁowrema‘i‘ﬁ"ﬁ%%?%eﬁ‘w the art,
h@te&&rﬂ&f y hawd Itfaﬁ ﬁydrﬁﬁtﬁty&harﬁfefrnhﬁuﬂxfeﬁm}d:-ﬁmdrytqunter parts. Thus,
nosu n u
PR GY S BB AP oAy P P oRSTY Bpsapie fegree of
afmﬁmcl chntaotes.u Ekmb;pmﬂmérparyhmlatﬂaemdude md’mclmammatlc
hfteh g?lgsﬂlaam &b Q%.rog{srlm qq?t.’ﬂf‘et&o% Yfﬁllﬁ hde %‘i.l't' {s3iof Bimited

car o n atoms or
ta piridimyh eﬂnsadmvlapmzwb pyeelyl, pyreeehimistazolih o¥agol dsoxazole,
ﬂ'@oﬁ&o s@)ﬁnﬁ?ﬂ@ Qﬂaﬁ%ﬁﬁ%aﬂﬁ&ﬁt@ §n&’5§3§{1ﬂ0ﬁﬁe R\‘Bﬁ&lﬁéﬁl@ﬂmomaﬂy be

arrp es ene radicals I nclude, . but are doigr
sybjstifutediwith onger ﬁyqr@,@efegthww Igrsgbv,}tgﬁgs selected from hydroxy,

cyanBBAIRM] dAR&8D WIS, flSwerQ&Herﬂl&B@ AR thid, Ifélé])hlalwﬂtyl aliglsulfigl,
d&g Igl e oaI kyl,i de 1" glgeroal k ngg useo%lkyl
; fwvﬁ%ai%eaa W Dhylam g OFL L
azﬂiﬂiﬁﬂdyﬁhﬁﬂbﬂkﬂ hin@i, slbxycarbongl gl dﬁ;fd:axn@d,l dlaflcarbamaylky |
ra.ﬁl(y carabatnoyl arylcarbamoyl, alkylcarbonylamino and arylcarbonylamino. Examples
of bicyclic moieties inchude, but are not limited to, quinolinyl, isoguinolinyl, benzofuryl,
benzothiophenyl, benzoxazole, benzisoxazole, benzothiazole and benzisothiazole.

Bicyclic moieties can be optionally substituted on either ring.

The term "heteroarylalkyl" or "heteroaralkyl" means the radical of the formula RR",
wherein R' is an optionally substituted heteroary! radical as defined herein, and R"is an
alkylene radical as defined herein with the understanding that the attachment point of
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30 or hydrogen, and R i s an heteroal kyl radical or an
hal oal kyl radical, as defined herein. Exanples of

het er oal kyl i denyl radicals include, but are »
wa 1005/0%ds4 0, 3,3,3- trifluoropropylidenyl, Wrierao0si0009

2- hydr oxybut yl i denyl 3-am noppopyl i denyl and the
Ilke The term"aryl" as used herein denot es a

V Al & §P% PRt B&oz?ﬁ{e%%%%'e ir&diéal dEmﬂaplemfrHeﬂarmmlgll@ radicals
%r ¢ on at ons conS| oﬁ ]t-t\)ﬁlo\?vsﬁ Vr'h?lu ring,
mcriudm bubaremot Bmitgd b¢ 2- 3@ east one

ring is aromatic in nature, which can optl onal |y be
S ubsyietiig %éférbgrcﬁfl'eord'heﬂ&ﬂfc?de s @bt ladtobin dsnotep p mamox@lent

substlt nts._.in enden I of
?B"S’S Jadigsh @ ?f(%'ﬁ n‘fo‘i‘%@gﬁg E?ég(%ﬁgy one to two rings f:)
tﬁb&% Re e1gﬁt Kfz&hns pat ﬁﬁg,)ﬁncdrpmhng aheot lklg;'@ynn& Rtﬂqa];ﬂras (chosen from

h&ld} s@g}ogg I%?l[% %qil gmréﬁ}ni%e egilli%ﬁtl%f sug;srt]ltﬁged with one or
@bien fﬂfét;ﬂbly one kaca.mhm@lengs |selecggpbﬁgqn6}}}w§<¥)gfﬂph% ﬁm lower alkyi,

lg{ork u h{) # hald F.l!(bf*‘ ﬁbﬁo; hab) Halda&tﬂ rydtdxyaliyl, pitro,

aéqudvsarbmﬂyammnaiky ammiiiey sgﬁér@ﬁ@?%’% afkylaminosulfonyl,
a.q#rl"ell sﬁ%ﬁfl lsulﬁﬁﬁiaﬁﬁﬁ@&mmﬂfonﬂakyhmaﬂqdamMnar henyl,

car bon

Nh@maFWY o g %r?}f?%t\rh Gﬁe?s%l)t}nlermse indicated.
es%f*h%ie.'ré E@'radWaIs hndudaabh’ydre netlimitgd @.‘r, pyrroli ng 1,

I di tinvl,
TR0 g AT ot oot
ﬁgﬁé&%ﬁmlyl qretxﬁh@huetmﬂyﬂromnyhﬁb@mﬁﬂmhw |qu1nuc i nyl

4- met hyl enedi oxyphenyl ,

4-1 et Qn -O-alkyl , wherein alkyl is
’gh% S ?&Hwé& i oqwsﬁglhgrﬁieﬂ I?earié;andauw ar;)?:_gw IJ?& i
atseieﬁnééabrb\alstash as wethogy, £y n—ggopﬁ h%"r"é”’ eno{‘%’

%ur}ﬁl 5:231 tﬁ?#r Eﬁ %enﬂ' dﬂ&?ﬁ@dﬂb Fihcllu&mgnhar isbrreasi "Eaveralkoxy" as
e gl s ARk S5 A Al oy ded
@a&t smt asRRkdherefn fefees wrap-@kdlipl whofet glkyd is Ciime on

| ene rad| cal . Exanples of arylal kyl radicals

| ncl pu not " €4 19% h Tkyl is as
phen'yrg%fqﬁ ‘§ Bhe qﬂlb % ?ﬁ 1 o hat er %rgggfy Zhlo
Qéﬁneﬁfhbﬁfr@ﬁfch Immetl‘itha:s eﬂy};hwh gﬂgppﬁd%ﬁgargp By 1: ,

ﬁ@ggg r“i%mgxfs ELJvﬂer Jaﬁquthi&g oftlewer thawdlkyd" @stused herein

|cr|ng cont ng four to fdge%ned‘c 0
Akr1Tes mmikylthmg graupositpa rige nN&OYP ARBFY 1RSI r
aﬁlﬁ}ﬁ assolgrs% hbfeh FEIREMLNS-allyl RdeRialiylie Cag. car bon,

Phe un erstan |ng that the attachnent point of

the 20 heteroaryl " », 0N i
" Bt i S R ol
fc} féa 2 DAV Fe A erirOREY dlkylah ar)émspccttvhlamtnti y# and aryl are as define
carbon counter parts. Thus, for the purposes of
berein.nventi on, a het eroaryl group need only have sone
degree of aromatic character. Exanples of hetﬁoarygmmine or
moi etrhe Seritalogenhontele las usegrhswen Fre,eanﬁ@tl%%w Oges ’
cg]&‘ilng 5to 6 ring atons and | to 3 heteroatons
%de, but is not limted

The term "phenylene” as used herein refers to a CgH= radical derived from

benzene by replacement of 2 H atoms. Three isomers, ortho (0-), meta (m-) and

para (p-) are possible.

The term “acyl” as used herein denotes a group of formula -C(=0)R wherein R is
hydroo'en or lower alkyl as defined herem The term or "alkylcarbonyl" as used herein
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25 to, pyridinyl, pyrimdinyl, pyrazinyl, pyrrolyl,
pyrazolyl, imdazolyl, oxazol, isoxazole, thiazole,

i sot hi azole, triazoline, thiadiazole and oxagjcg(?ﬁli
WOMOHHSEMN optional |y be substituted with on 008000976

preferably one or two substituygnts selected from
hydr oxy, cyano, al kyl, al koxy, thio, |ower

cﬁfib&?h Ef?%%v of%ﬂfﬂﬁlﬁ @(QO)H ¥hereit R idki yb defirlekiyHeseihf Thyterm

hal ogen, ani no
THFBRRTR G e R SO e Ry an a0
g@@u REe Gidl"kazan aoatddHereimat Faylcabloyly gmupoﬂyelrelarmls phenyl.
carbanoyl , alky carbannyl di al kyl car banoyl ,

aryl ar ba d st
ar y| B(B‘ﬁ&% H dﬁ%@?%ﬁ%&%}l@yc ﬁt%m%cl: témln ounds can exis
dsi@b lmd eyorbintermonvertablelsperitse FratotropigitHEPMSTA result om the
I so ' ocflal&])%lg t_ﬁm %{h’o exp%ﬁpﬁ&weﬂhﬁfbydtoms Tautomers

Zl soxaz

azole benz thlaiﬁLe a Al
gaamlls otistiin zouibibrium; andatieBpipiodtalais 28 ug&?‘r“z?ﬂ%ﬁrf yualy

p?rgﬁtt%é atﬁﬂx@lgre%hﬁé tiehickliand phpsical Pfopeftianare consistent with a mixture
“heteroary

ffcoppeuRgs: ,ﬁ}eénqqltpn of tﬁﬁ%fzrél aral yégp%ngegg n gﬁg fc%ﬁfe%lres within
tﬁh’ Bsdléculel %r Bﬁ:@pl@ aﬁyﬁaﬂyaﬂiphﬁdc aﬂad?em‘éés aneldcetmree,l sn;h and

qgﬁfa@gfc{}nmedﬁ}/q 1951?1 Rrr% cl)rgfariageé @%m%ﬂn@? rtﬁ:': %Wf&ﬂn rp'i’ﬂommates
CHREIR TRérdDETAERRAS DR keto/entd ({HeM«tBr arG{-OH)=CH-),

al..w |.] |yl RH- «» ~C(-
iy gt (P LE 8-l RN Thd SRR O REOPCE
NHR)2Ni nzomrwiry| Tt latter tve-q5e prrsicylady sommon,a heserhpy fnd
hete%)%[cﬁg Y ﬁ%y dnd fAE grggﬁﬁﬁ%%ncﬁﬁp&bﬁé%ﬁﬂhﬁ@m&ﬁﬁbﬂﬁeﬁf the
ova saturated cyclic radical, consisting of
wmpamdsror e rings, preferably one to two rings, of 5
three to eight atonms per ring, incorporating one or

m)(rjq\}vh 'ivhll"%: :i]ﬁir@di@t@& BiFEh e(dkﬂlgaamsﬁﬂ alnat the campourBls©f éorZ()t(ljlae Ia and
an ich can o e i ndepe

B L B e BT L
s%&le@i@éxﬁ@hcf fomitis [ls Iaxgmates(mf thesg somédrs whe indivigual isomgreand
s et e n R BRI e AL %ma s whigh kkitte two chiral

‘oxycar am no,
denteys, and nnxtuaéslgalrnajlyfennyzhed mrtb Spagi yqtereomers are within the scope

%J tEé( P ngﬂyit'wﬂl%e%ﬁ%n fé%ﬁkéﬁ‘jﬂhe skilled artisan that

am no, ar

_ saﬂbktyﬂllam nﬁ@ﬂmp rmg&al}: bain ¢ ég )9F exo-configuration, and the

@J i\%lt GREDANY &@J&srlfbth %ﬂﬁgiﬁf&tlikﬁﬁw pregent iiteation includes all the

erw se I ndi cat ed eteroc clic

indiridusl gerepispmges ( e;‘gugnagrtlg%i an(FH'x{ce;Buiit%re or partially resolved

RYHRL bfkhe )ébmpohﬁﬂsr Sipetholas faamd Ib and, where appropriate, the individual
tetrahy r ot hj quognyl oxazol i dinyl, isoxazolidinyl,

ﬂVPwa erazi nyl , plperldlnyl

tetrahydropyranyl thlonnrpholln |nucI|d|nyI
The Tieymatenadtkooan ‘tgru:saqb 4s axhws eah ggre@glﬁeqlﬁ;ﬁﬁ %mdlw ual isomers.

s 3 (ﬁéﬂffﬁgr ou&form e c!aﬁ¥ E udeSonfouddh bf‘ﬁﬂxt%?é%\é@inched in one

Poxy, oxy, py 0X
or- Ibuteybmgrﬁ Methmgdsyf obscyara{;mg PPEers ars é“f?ﬁ?ﬁ“@%’? %/ ‘Allinger N. L.

%x%.leﬁ%?i.e I'ulr11 med gét 12;$téarE§éHenh§t9}WEV§1 6, Wil Int&ﬂsh@ﬁg&, 1881) and

mpllu;lp phj@p:@hgleﬂy;dig o) @fgqr a%/)gqgaﬁg\g %smg 2 thital AR88lent. Individual
isomers can be prepared in chiral form from chiral precursors. Alternatively individual
isomers can be separated chemically from a mixture by forming diasteromeric salts with
a chiral acid, such as the individual enantiomers of 10-camphorsulfonic acid, camphoric
acid, .alpha.-bromocamphoric acid, tartaric acid, diacetyltartaric acid, malic acid,

pyrrolidone-5-carboxylic acid, and the like, fractionally crystallisating the salts, and then
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"Cl-10 al koxy" as used herein refers to an-0-al kyl
wherein alkyl is C-1o0. 20 The term "al kyl thi 0" or

nmeans an -S-al kyl group, wherein
W%éolg J’g'g’Jf'%(‘xed above such as neththio, ethylthi oﬂ%IWILZOWOOO976

n- propyl t hi o, |-propylth|o n2but yl t hi o, hexylthio,
including their isoners. "Lower alkylthio" or "I ower
flebih@ ahk yt bothoof tiserdsdierddiapes, efgivoBprepratinigdhe pricessgsaasebtain -

oh .
a\{%r ©f %othaﬁv%g@'ﬁapﬁa@yﬂ'ee SR Lo Ry fEHf‘fg lh)éwﬂgfah %%ﬁcaé Iplk1§/1ty of

as used hérél’n refers tg an-S-
S8 e’d’termmy]y theragmmaigs 2B berevalenthidinksd kg # shiral gaypoun
(@:&ﬂ; r@rt}S J&%ﬁ%’%ls ﬂ&?%ﬁ%ﬁh Be Qﬁ:ﬁ%&ﬁb@c}ﬂbﬁﬁﬂ)g@iphy orby

igatigrafier pi rel n n Ig}e);:,%]rg]?/ rrﬁ%&kﬁg&aﬂy removed to

aH@fcpﬂhQPuf@ﬁlahﬁbﬁ%rsha' ogen or "hal 0" as used herein
means fluorine, chlorine, brom ne, o i odi ne. 30 The

r
ﬁgtrjl ﬁlegrglg S,@sgofff S‘iﬁﬁ’{ gﬁ &1 lrﬂealct agtctééée B @%Fﬁirsiﬂnd suitable
aditl edBitiohlsakeeare Soarddrom a¢1ﬂowbmh)formma—tpm )al@nﬂxanpﬂesg)f salts of
irgégﬁ%?gécelg P2 O'ﬁlgltlg c %?dﬁﬂﬁlr 1S€Q% &e, mﬁlgﬂﬁ?ﬂbz@ﬁ RBht@, nitrate,
phgsp}ﬂ'@ehychlogd!mp\bﬁphatk yFxaampleedfis f@ég@m—]aadpﬁgclp@? aRetate,

SRl SRR o B DL RO, R0BH AL ARy ROD and -

lagtase, &) ancLitarteata prvlae o THRST P e pwot#ﬁeg?u Fﬁ% methylsulphate,
 stegia¥d %ﬁ%@f&ﬁé’f&, 2afpsiEae tb@lz@é MilERaS, mccgmtmlsetmémmme,

a@@g{graﬁ%,g cHnQ:ﬁ,l s%agﬁ?tg;%ggﬁ%ﬁg, %8:1'126)& %nrﬁgﬂe salts.
FBP2 Forkew &0 bliaibiiialtodee Borgmet dl, J. Phxirifict., &facntmmsm
Taut omeri ¢ conpounds can exist 5 as two or nore

i nt t
¢ ot i s BRle? pEReE pEtin SLald CABqR Y IR End et dal
tidrent) thet further invtudes e swichiroetomer gongtﬂ#énampvr%@l@%m jofya solvent
g}ilgll H{rgg)h %ﬁ&‘[&l lﬁﬁehﬁﬂ%imt Rrdes Prafefre@ Bolvals ¥eOlotitile, non-toxic,

y _produce_a m xture whose chem cal
andvdr pergptabld foppdipayistration 4p BUBBRS ISFARATINES 2 ni xture
of conpounds. The position of the equilibriumis

dep Q*Bg %‘éﬁn d?ﬁ@rﬁs ¢aéd he@dihUh&sis Wichipbuhd of the imventionloea salt

T

leithB nbﬂ—q@hﬁ@@dxﬁtermbhadaﬂforéesr m pr edoni nat es. Commn
prototroplc tautonmers include keto/enol (-C(=0-CH -+

T%:}ﬂ%_gad&hg‘%ema géedrﬂe?éug(t?e%ﬁg Wo@d Nthe invention c;§ a salt

+-+ -

ﬂﬁemertfonﬁnesformmf al caystad fatticashalrconfrans PeeAs 4¢- |5¢C<g61mﬁ¥ﬂ thaf Have a
ees,‘t%{ i (éaagd éu'ivéih%?g&fey)cﬂré cliivi@ignand the present

BFRVENt T on onpasses toneric forns of the

conmpounds.
he term "wild type" as used herein refers to the HIV virus strain which possesses

the dominant genotype which naturally occurs in the normal population which has not
been exposed to reverse transcriptase inhibitors. The term "wild type reverse
transcriptase” used herein has refers to the reverse transcriptase expressed by the wild
type strain which has been sequenced and deposited in the SwissProt database with an

accession number P03366.,

The term "reduced susceptibility" as used herein refers to about a 10 fold, or
greater, change in sensitivity of a particular viral isolate compared to the sensitivity
exhibited by the wild type virus in the same experimental system
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It will be appreciated by the skilled artisan that the
conpounds of fornulae la and |Ib_may contain one or
e al centers and therefore exist in twWcPhpiR5R0976
W@?@P@gjlé{)nerl c forms. The racemates of these isoners,
the individual isomers and 202&+xtures enriched |n one
enantiomer, as well as diastereonmers when there "
t Wo Thie téred "nuckntide and andeatidetreness tmsqrimaqeyn@hrtp@héam’l‘l 5) as
ecifl s ﬁ‘ﬂﬁ 3 eh G EOMBat 1ﬁ]ﬁib1tthe
qsi:fg'; Flgn s Gufle8 'ﬁﬁ:ﬂ%[:l%m‘r'i’(? a 8%1'.(

[ nven | on preci ate
abgwlt}'l”ﬁ IﬁW | reversg transcriptasacthe egqyg@tw 1&1@ Fq}ﬁl%& Lc’hgonversmn of viral

bRV - RGA Blto %?mh{al giryhepnando-  or

con |gurat|on and the present invention covers
bot h _confi gurati The present inv 1,00 i
al | 'thée%'gqqmp gﬁﬂﬂe TEYEE JiRspse 1e1%1%6£ors (W‘i{ﬁ'g’) as used
HRRAA i RABASN-nutiecSMds Ghatintiibit else ativivpof HEV1 lyrevgsolrasdriptase.
mxtures of the conpounds of fornulae la and Ib and,

t the , " -
R
p’r@ﬁ‘e@deyﬁdenzyhﬂ: redueired fonthieprdtealytic slearage of viyapolyprotein precursors
& o S GRG 68 ra;@é EB%IS*O@I%{&% hﬁ{H 8 ki dividu A FfuG BN pEbSeins

enric

i soner s
mmnﬂafemousﬁb\&rlaﬁm rprwaqeéf@}ﬁb%rs & U%e“rqmmﬂﬁ hayipg a
@H'Jﬁ&gﬁ' hethl stﬂucﬂﬁ@ G \/gl) hﬁJlecElar |we1ghf‘(7650 daSng) And substantial peptide

ereochem st I ntersci
charhcterfeg. |aééﬂeﬂ ﬁé{’w&kf‘é’“é%’f?t%f’é Hﬂf‘gﬁ%“f‘(ﬁ %EACEPT
using a chiral adsorbent. Individual isonmers can be

RI r epﬁ{eefglléﬁln 6 abbrviationsrk nesl thvughbupthécspesification and claims:
t er natiyve _
(eheamaerierrs GPS ahodh L B0 SofE S PR R Pl
Higbhyarbohil, ({BOE)Q(D) ) diaterabui] p}gumqut@ aeboganhydede) (Bn) benzyl,
t
TR B ot 0
cﬁtth?lﬁtrmhdsatfuamfhl e DB 1,8- da%zia%pcyc o[5,4,0Jundec-7-ene, (DCE) 1,2-
r rahige Yhdethaae! EAMibM] iﬂolﬂ.ﬁ:arboxylate, (DIAD) di-
Hotgels 1'@’@1“? ‘mﬁ the sal t
mpmp'@ﬁ%wb@w P sn oot ooy Ber AR IBRb e
Mtgmﬁuﬁ&m L84, *?BM‘&) NQ@{dh:ﬁBt&ilyl a(;giratﬁﬁéat(mgAPhé-N N-
cess 0 u
m@ﬂayé?ﬁnm %‘flﬁ&r(ﬂ’lﬁmﬁﬁ h@?ﬂﬁ’%
eh pRbsp h?ﬁﬂ?@rad&ehqr(ﬂﬁﬂl)/ﬂ(& dime;hyhuangp:@@y @ be
co inke t
lé g@“lﬂ% ﬁ%ﬁ@@%ﬁ%@ﬁ‘%@ Et%g)lbe seb rtz(itéz)gieltﬁf Cter (B1) ethyl,
(@ﬁ@ﬂf)&ﬂm?gbﬁ Dh&iMDSbhﬂB‘J‘l;ﬁlr}:?amgﬁha] digiaganal ;:—Irh%) |a6e|ﬁl|c acid, (HPLC)
Blestun m2Viblrapyl, (MexhemyLal |y
e Blpstits §uilg Bod ogEnE i
e el Vet ngh, eﬂaa%ﬁamtﬁsﬁwusﬁﬁ%ae e i
| NMP)N fnoat one,
B B B, (o0
@ﬂ&)a:mdmmmvé%rﬁﬂer%tﬁg RO PEa S di 8?’?“ ropys iP

%cf] @ps u@e if€h, (BW)RyEdme bi sul phate, nitrate, io
osp ate hydrogen phosphat e. Exanpl es of salts of

°rg a?tl gr l%f)l Sorrll ?e%llﬁjegaetu?ec, ?’Eﬂ& or EtsN) triethylamine, (Tf) triflate CFsS0,-,
(TFA) trifluoroacetic acid, (THF) tetrahydrofuran, (TLC) thin layer chromatography,
(TMHD) 2,2,6,6-tetramethylheptane-2,6-dione, (TsOH) p-toluenesulfonic acid

monohydrate,

Examples of representative compounds encompassed by the present invention and
within the scope of the invention are provided in the following Table. These examples



10

fumarate, panoate, aspartate, besylate, carbonate,
bi carbonate, cansylate, D and L- |actate, D and

WJ&P@P%@%){@ e, esylate, nmesylate, malonate, orotgtRrpr2005/000976

e, nethylsul phate, stearate, glucuronate,
2-napsyl ate, tosylate, hibenzad®, ni cot| nat e,

i set hi onate, nal at e, mal eate, citra C a]tée,

mdprieparagonsselich flleiveare pravidsdite enghle %Slﬂlg‘iﬁd Gy fmore

d r})ﬁlnd%ﬁta'l:ﬂranﬂ th %yac%\ee &2 p?lrz»gaeﬁ{iihgguﬁa%lh (Thef SieoRe h@ﬁa@donmdered
arm Sci

aediroisioe Uhrceapeiofba s enliot, L MAGETGR HFRE TRUERe Ga Giprgpentative
8Rtdof thereof, that further includes a stoichionetric
or non-stoi chi omatri c anount of a sol vent bound by

non-gcoval e i nt er ol ecul ar . f 0 ™
ar e ﬁbgeaﬁaf éhe ]P]%IHEI{I"E%PEC use élggtﬁ«?‘r gﬁbﬁ&g PAMeBNOM
fa.dm B eilsteint Imseituto cbmpatwlzedwysilem:f@l‘ amgsncrgtlog of ﬁﬁ%ﬁ@ éYSﬁqmat*C

t.e" e
PRI S IR SO e
dnbstokitonsthe depisteditncareisdhbe orded ra%mﬁlglsf isjon, if the
El@;{é@@l]1 st &&&Mﬁhﬁ%r b Do Sb RCthRfuré ﬁ&ﬁ)@&ldﬂdﬂﬁi mh,rfor

rat " as used rein means a.co
exavapie okl asrcaghaliies, thh S aGRre 0 BORRSH G F dredurs o by
gf&ﬁésféﬁkoxﬁsaﬂsﬁﬂ R sERasgsndreof i@, channel s) that
25 guest nolecule (e. g., a solvent or water)

rappeo wWthin, The term"wTd type" as used herein | g
(rj“e'oé'ug SN he H'V virus strain which possesses the +

nant genot ype which naturally occurs in the nor gl [M+H]
lpopul @ti on whi ch has not been exposed to reverse

{ransfcr, | I I rever se

L pnse B%t%g%qw&r}é%ﬂ%’g@l Eﬁg§g e?@ltlgen:lﬁ@?r everse | 524
t r ansipipptdiset-gl pi-exsds-digzar spirold P lecBu20pge strain
whi ch| has been sequenced_and. deposited in the

SW ssPP nlef[’p.q 6.
TI\éMESf E%IQ E‘Pgdgsda%ltge tggrlll %eﬁﬁéggnﬁsed hé?,ggjﬁgﬁ 428

r ef er jsdiges- abmjti SideranoPRf or greater, change in
sensitivity of a particular viral | ana conpared—to

the segsichipfidbu ng%t[llbaztsidui@ethﬁt'&nmﬁm ipyﬁduwxyusy n

tlhe spnme eXperl st em WD 2005/ 075481 518
PCT/ BPZBoLH G0 75@“0?42@5‘%5@ & nucl eosi de and '
nucl ebtide reverse t R

as usedurare] n(ﬂeaﬁmeﬂwmmyuqapemﬁnmﬂ éeﬁewdwda@d

drél ogues th i f H V-1 326
Ir ever SRV TR én@ %Hil) i‘ t#b éregkmaﬁg‘%]éa}é%é é;zes t he
conver si-on—of—vitral “Cr‘.omx, ::: - —RNA—1TH0 ol oviTat

H V- 1} DifAtyls8-Thé, G@mefhyhbemmfl)ewpcmnr%vléfk@obutyl 1- ™

tIr%mscrl i_nhi I"s) as used herein
nmeans g 2o g’é‘lg (%getuf-l n :g-kl;l t the activity of
LI\ 1

H—H—+ever-se—ttransert I.dbU ThetTrm Ol ease

i nhi bj &dutyle8-Pl-(3, 6 sdimthi bemscs DT PiREEA - B tors of
e H (Yeti!ahydro furan-3-ylmethyl)-1-oxa-3,8-diaza-spiro [4.5)decan-2- | 512

one; compound with hydrochloric acid

1.7 3-Cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]- 510

4-propyl-1-oxa-3,8-diaza-spiro[4.5]decan-2-one

3-Cyclohexylmethyl-8-[1-(2,6-dimethyl-b enzoyl)-piperidin-4-yl]-
4-isobutyl-1-oxa-3,8-diaza-spiro{4.5]decan-2-one

1-8 524




prot ease, an enzyne required for the proteolytic
cl eavage of viral polyprotein precursors (e.g., viral
GAG Pol polyproteins), into the indi éyﬁyﬂm,mmgm
“mﬁgﬁ%ﬁPg% proteins |0 found in infectious HIV- 3
pr ot ease |nh|b|tors i ncl ude e€dhpounds having a
peptidom netic structure, high nolecular weight (7600

daltp 3 e

R X %S‘?Ja%@‘\@ﬁ@ﬁ@%&ﬁ?b SRR bEIHPRRERIAI | scs
e. g. | 1 'oxRAGEdTza-SHwo 45 4%%ﬁg°f¥.?bbr eviations are used
throughout this specification and clainms.. . (atm

at nosgr o4 e%'lyﬁi%Nh 2,6-dimethyl-benzo 1)-

B-morarb]ﬁ: clo 3 3.1] nozg % Z‘?% te3r7t 15 l 524

but okpESRBENY Y- 1 PEohP B32aPitoid 2 163 2-9B% r ocar bonatle

or hoc. anhydride (Bn) henzyl (Buy—buty——(-cbz—erZ)

Ik:)ﬁ 2 tz Y B Oyl H]\é{hyl-e M?@dﬂiéazﬁmeﬁmpp@eﬁam -4yDAST)) 506
i nos uor i

it g@wwﬂv{) X %@é?@%é@%%fﬂi 2.

diclbroet hnnn_ l W‘l\ di-ehl-eroreth hatre PEAD—H-et :Ayi

azod 6€(E}bjbhﬁkyitreﬂ1y( BHAEI)Z &idlmethyl-benzoyl)-p1pend1n-4—yl] 526

B oAU R

btz

bt yH-a-ur-aurhayae-de; —N-Ndrmethyt——acetamdE,

DVAPB- %@Mﬂwwluxeﬁm-ﬁymsﬁ&ﬁadpwhﬂrh@ezov@m?ﬂmbv]

Tt e

1-(3 Wifﬂg et hyI carbod i m de
hydr chI ormle (Et OAM ethyl acetate (Et20 diethyl
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2-[4-(4-Butyl-3-cyclohexylmethyl-2-oxo-1-oxa-3,8-diaza-
spiro[4.5]dec-8-yl)-piperidine-1-carbonyl]-3-methyl-benzonitrile
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2-[4-(5-Butyl-3-cyclohexylmethyl-2-oxo-1-oxa-3,9-diaza-
spiro[5.5]undec-9-yl)-piperidine-1-carbonyl]-3-methyl-benzonitrile
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diisopropyl amide, potassium tert-butoxide or sodium amylate in a non-protonated
solvent such as THF, DMEF or 1,4-dioxane which is then treated with a compound RZ.
Introduction of a substituent onto the urethane nitrogen was accomplished by N-
alkylation of the sodium salt of the amine which was generated by treating 12 with

sodium hydride and subsequently treating the salt with an alky! halide to afford 13.

Removal of the carbobenzyloxy protecting group is carried out catalytic
hydrogenation. The deprotection conditions will, of course, vary with the nature of the
N-protecting group. Acidic conditions also can be used to remove a benzyloxycarbonyl
protecting group. The tert-butoxycarbonyl is a convenient alterative to the
benzyloxycarbonyl protecting group which is removed in treatment with trifluoroacetic
acid. One skilled in the art will recognize alternative protecting groups can used

interchangeably which may alter the deprotection conditions..

The incorporation of the second piperidine ring is carried out by reductive
amination of an N-acyl 4-piperidone. A reductive amination is preferably carried out by
combining an amine and carbonyl compound in the presence of a complex metal hydride
such as sodium borohydride, lithium borohydride, sodium cyanoborohydride, zinc
borohydride, sodinm triacetoxyborohydride or borane/pyridine conveniently at a pH of
1-7 optionally in the presence of a dehydrating agent such as molecular sieve or
Ti(IV)(O-i-Pr), to facilitate formation of the intermediate imine and at ambient
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di fferent carboxylic acids the substituent at the
4-position of the oxazolidone can easily be varied.
15 A variation of the Curtius reaction is enphOygshohfoonsrs

WO 2EAI8L the nitrogen atomand conconmitantly

generate a reactive acyl spect&s-which traps the
hydroxyl; group and conpletes the spiro ring
fdﬁﬁ}f@iﬁuﬁd’br Witiehypdragacinghe ptesanck ofia hydsogdnatihg catalyst, e.g. in the

A LRI b o P08, By
smap dramnetbetreen 20 acpeosin the beilipg &mepeyeiyre ofthe ﬁ@ﬁ?ﬂ}r\’ﬁ?doﬁi ‘may also
o EMn%ﬂsmg]thgre@kM if ?&'c{ﬁe %ngsqr@ fHfR8&ed Buring the reaction

I'socya traps A
by poresienligni DEPREINE SrauR IE}DFTP ,&f&aﬁ%ﬂgﬁweq?quntb(gla%methods
GRIMABR &R, eﬁ&ﬁi&ﬁve érﬁmfaﬁéﬂpi'cit@d@‘éyhav@bleéierdvibvmdt R. M. Hutchings

X%E IH? E(' g{g.}tﬂ}}%g ftg:vntol;f gjs g@f"r@@% %ﬂgaglﬁgcz%ége? ﬁbﬂrﬁ%rehenswe

Uﬂd@m}mm cSichyTi Bembrg (Bd3 Bergamoe a0k oo 399 Upp. Mardh

anced Organic Chem stry 40i Ed J Wley & Sons: New
Yor k % pp 1090-1095; T. Shioiri Degradation
Reac?? % Conpr ehensi ve Organi c Synthesis, vol. 6,
E. Wnterfeldt (Ed) Pergamon, Oxford 1991 p. 795-825).

Al kyl ation of an amde is acconplis @,o gieati ng the
S l. a

amne or a metal sal )M 10 ani
deprotonand fornj vm@mmeHmnn@ynd Rz1
h _as-hal.gee Gl

e Z' 1s a
| eavi ﬁ 9ro anesu on ony,
benz esulp XY Qfify B, od sul phonymepty,
optionally in thggprgséE%e é?ﬂg?base and/or a ph;E::)
transfer al he reaction may typically be
carried aﬁ@ﬁ ﬁﬁi%g %# sence of a base such i
triethylamne or N, N diisopropyl ethyl am ne;

(1, 8-di azabi cydo [5, 4,0] undec-7-ene; or an |norgan|c
base é§ eg$n?ﬁcgggCCB, NaHCC3, K2CO3 or Cs2COB:
optlon ? e presence of a phase transfer

cat alysTt, #g% n a solvelt such as acetonitrile, DW
(di met hyl f'ormam de) , DNBO (di nmet hyl sul phoxi de),

1, 4-di oxane, THE or toluene. A netal salt can be
f or nEd PféPﬁfﬁt mpomgi litrariemtheaveilabilits ofarsedveneed intermediate which

soci) uI@l&o(% aSSI Val ?tg]o?ﬁqg{nom £os 18 oftdH :H:mmtq écﬁﬁp'f[‘BBYLn alternate

de o oty ok Btien of1with 10 (R
ﬂ:bnrrp r(&&mmZéds qanprsed of carsying onktherpd ation of 14 wi
RellBLER ahﬁniﬁkﬁpaﬁd ﬁ%&{i‘leﬂt &dﬁ;r@te@t@cﬁfﬂ@ﬂﬁhd pipétidine

Intro uct i on of subs nt 0

ret
Pittogey affords 47 aééﬂﬁ%fl’fl g am_medwé 3{‘5 tﬂ)ﬁg?r}?glc acid affords
86 Bowev & dik bhafld bB eadiily B ammeaMHScagéiaatﬂhed doylkylated with a

treati 12 W 0 e_an

iRt P g rinda o o ﬂﬁ c?sn%qa&b? SRo i BEE R dpby on e
ppefdiak whiich they baniedtin izaylidentifipaderatd opfimizetion programs.
carrled out catalytic 25 hydrogenation. The

de p e‘&f g%f 99 Egéa}r Boetcfggrtn}é\ﬁ Hr coﬁ’&fenﬁenx‘ﬂ fnidd BBIYd WMrifatibA €echniques

nat I'ng’ group |c condi ti qns
ficB@s bﬁﬁ_rsb gcn}ggugp@anb@wﬂyceacg? HEeE 26 @(% £ or acd anhydride.

The activated acid and the amine 17 may be reacted in the presence of an excess of a
suitable base, e.g., Na,COs, NaHCO3, Ko2COs, triethylamine or N,N-
diisopropylethylamine, and in a suitable solvent, e.g. dichloromethane, ethyl acetate,
THE or toluene, with or without water as a co-solvent Alternatively an ester and an
amine, or a metal salt thereof, may reacted together in the presence of a base, e.g.
triethylamine, and an optional catalyst in a solvent such as dichloromethane, ethyl
acetate, THF or toluene, In yet another alternative the acid may be activated with 1-[3-
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protecting group. The tert-butoxycarbonyl is a
convenient alterative to the benzyl oxycarbonyl
rotecting group which is renoved in treatne i <
WIS 2 P a6 One Skiliod in the art PG Hosaoosrs
recogni ze alternative protecti®yg groups can used 30
Efgterchangeably whi ch rmg alter the deprotection
mgthylasyao)prapd] 'ﬁrPéJéYIE?G ediirgide bydrogllosde GNEDI), 1,1'-

wrs@s;hﬁiuﬂﬁiaﬁdw O &4, z-uﬁ;gid@w RYrbo8fede (m:cﬁaﬂd“uahyd}exya_

of . an r|d reduc (RY;
Febfte Tt HG Ll S Ty Remaoia Y drr b AR Trfad reacted with
tharaimnyin the prwerng of 8 bhh-.ee @Itﬁéml?ﬁﬁn@é ifa 66HgHt SUCHRUBHE,

k5 B D BB PRAELA 30 e
fﬂtﬁ-‘rmyfd$ ﬁoctbse reagehitel Identlﬁed: atore wlhm}xﬂa‘gwhte el earboxylic acid in like
fﬂgﬁﬁ&eﬁ‘lﬂﬂe IQACﬁSﬂg eré\fg@l:ﬁ@terh ]afa; mg: ElHt ed1].1ced temﬁterag.lljrell')etween

optlona
uﬁolloet@mlﬁrc§né%e fypicaliy gampl¢toin sel?m)ahhmu‘Sf prpdmtes recovered

ﬁoﬁ%ﬂt%a})ﬁle&ﬁe internedi ate i mne and at anbi ent

CT/ EP2005/ 000976 WD 2005/ 075484 -67- tenperature or
with hydrogen in the preggnce of a hydrogenation
catalyst, e.g. in thre p?ﬁsence of pal | adi unf char coal
at a hydrogen pressure 0 5 bar, preferably at

t enperatures between 20 Q~fand] t he boil i tenperature
of the solvent used. ItRma e advarifageous
during the reaction if reactive ps are protected
during the reaction 5 by conventi néR protecting
groups which are cl eaved again by conventional nethods

af t ?%g&%naﬁéf%}ﬂlﬁé‘ 17 AL LG onﬁ"ﬁt&f‘{o RRLBRRIVASR = 50,2

hav en revi ewed

Wheteim Zn yallbenaryl) iy tesatiag APwish @mmlfwnym@:ddsmdpmomn-
Balm@A lEBﬂ(ﬁHSﬂSSIUI%aS g&ﬂﬂb&e@’(@%’@@ﬁﬁ " 'CS;\I ﬁ‘R@Mglso

%q $ ganon ()(c{ ord 1991 . 47-54, SCHEME
aqgep ble&mm % Rogs Wemsﬂmy%uﬁ&&mm%e% hﬁve Qee(ri qasgribed (J.
Bhiuertgd ) BurkBlok R onthibingQd TIBOG@Y bokyl @ro SERE Pleferoatoms

PR RO e ety
Traaformariossiol.®, Tavimas . Gilchtisn@dpRlsaridrSciehtehid., Oxford UK) Alkyl
R SPRBRE AR 1 A B SRS Pt DRt T S e 1
subgtityteds I;Eedlélwbstiﬂmmn@ riBbetjtuRedbinuirsas respectavelyo Thinmaction
ge?fépﬁl?qaég blag@MtﬁthSH lyfé'fﬂs%dtﬂ&far RORESs dhdias diethyl ether, ethanol,
water and acetone are usually preferred. Alternatively an amine can be treated with
phosgene or a phosgene equivalent (e.g. carbonyl diimidazole) and afford an
aminocarbonyl chloride which is treated with ammonia, primary or secondary amines.
Thioureas are prepared by analogous procedures utilizing isothiocyanates or

thiophosgene an equivalent thereof.



15 nitrogen affords 17. Acylation of the free am ne

with 2,6-di nethyl benzoic acid affords 16; hovvever it
shoul d_be readily apparent that 17 can be acyla}

WA with a variety of conpounds to affor ﬁgzoﬂimow'fﬁ
chemcal library wth diverse- smnctlonallty on the

pi peri dine which may be used in lead identification

and @QEHEBEX{EAti on prograns. Amidation of 17 maybe

formed by conventional ami de bond formation techniques

20 such as by first ac pggtbﬂg a carboxyl | c CI d

either as an acid chlo

or “aci d anhy The
activat ed a@i d t he (ABEMCNYPCMaybe reac
presgace of ah excess—ef—a——surtabteMrase, el gl,
Na2CCO3, Na 5 , triethylamne or NI‘& ‘b

di i sopropyl ethylam ne, and in a suitable sol vent,

di chl oronet hane, ethyl acetate, THE or toluene, with
or wthout watigfrasge@ Co-sol vent Alternativel yifalk=Boc
ester and an 25 amine, or a netal salt thereof, may
reacted together in the presence of a base, e g.
triethylam ne, and an opti catalyst in cﬁvgﬁt
such as MieMiBaEOet hang_ acet at e, Tr """

t ol uene—ln yet-anotieer a i ve the acildBrayfetls
activated with 1-(3 WO 2 SRCT/ EP200U5T 000976
-68 (di net hyl ami no) propyl] -3-ethyl carbodiim de
hydrochl oride (WD), 1,1' - car bon ety dazol e (CDI)
or 1,3-dicyclohexyl car bod| ﬂl J&€O) and 1-hydroxy-7-
azabenzot riazol e (HOAT % yltdr xybenzot ri azol e

hydrate (HOST), and reacte the amine in the

presence of a base, triethylamne, in a solvent
suchlmasodbdEon bf dmﬁiybranh@ﬂ htzthe 4-gositionivens ecccmmhsbkd by frgating the
n']lq?rme%hat% Lmtid ﬁm@g RE Gohihe '1‘1(@ ?4 ?atﬂ?&i condensaﬁon of 14 and N-

ernatrves to e _reagents Td bove
BOC-¢-axeppetding st diethglelwmingm GyReideas fared éﬁSPlacmg the
Bﬁﬁfét‘h&pﬁleﬁ{}@nfagﬂésﬁﬁﬁ borhidR 18 hiférd AR, Rhlehier bf JUNRS Chem. 2001
erature bet ween about -10 to +10 C and are
fl%(é 533%AQonpl ete in several hours. The product is
recovered by conventional neans. R'® RN \/N 17a 'ON
~R 10 The secondary ami ne 17 can al so be converted to
sul fonam des (17a; R = S02ZI wherein Z' is alkyl or
aryl) by treating 17with aryl sul fonyl chlorides under
Schotten- Bauman conditions. Ureas and thioureas (17a:
R=CONR' R* or CSNHR R') are also accessible from17.
Procedures for preparing ureas and thioureas have been
described (J. 15 Barluenga et al. Functions Contai ning
a Thi ocarbonyl G oup Bearing Two Heteroat ons
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4-Alkylidenyl (23: R' = alkyl), 4-aralkylidenyl (23: R' = aralkyl), 4-
heteroarylalkylidenyl (23: R' = heteroarylalkyl) and 4-heterocycloalkylidenyl (23: R'=
heterocyctylalkyl) compounds can be prepared by exploiting the susceptibility of
acetylenes to nucleophilic attack by nitrogen nucleophiles to afford 4-alkylidene
compounds 23 (M. Kimura et al., Tetrahedron Lett. 1990 31(30):4887-4890; N. Shachat
and J. J. Bagnell, Jr., J. Org Chem. 1963 28:991; S, J. Miller and R. Tanaka, Nuceophilic
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-n,---NR'" ~-NON R'" OCE 20R O CH20H 25a: R = Ow
25b R’ OEt 1V NN Boc 50a: 51la: Ra = H~ R = Bn
| r---" 50b: R = Boc 50c: R=H 51Gdiaamhoslooosrs

W‘P@Qﬁ”‘”ﬂf’“ R" On-BuLi HKNR'NCOO22 R RN R 20 R

sodiumt-anylate R 10 21 H2 2?71—Pd/C OO F ONO~R' O
=0 ~--NCR' YN\R* O R', R ~----
Hdc{@ns-rpﬂ)f@’lwesgzsﬂma@w@c ?wahrmawwol 1' BoS JUtyagrajan (ed.)

o e C6H, ,
‘Wﬂley &%ons,lgg et:‘ﬁ( Sﬁkgﬁ?gﬂﬁ > pRi43T ad\ddpititd &PSchBme3¢-

'Propargyl carbinols 21 are prepared by addition of acetylide anions to N-benzyl-4-
piperidone. Acetylide anions are prepared by treating a terminal acetylene with a strong
base. Typical strong bases include alkyl lithiums, lithium dialkylamides, lithium
hexamethyldisilazane, and sodium hydride. The reaction is run in a polar aprotic solvent
such as THF, DME or dioxane at temperatures ranging from -70 to 0 °C. The cyclization
can be carried out by treating the resulting propargyl carbamate with sodium alkoxide in
alcohol solvents to afford 23. Alternatively cyclization can be induced with copper(I)
chloride and triethylamine in refluxing THF.

The resulting exocyclic olefins 23 (R = CH,Ph) are relatively resistant to
hydrogenation under mild conditions allowing selective removal of the benzyl protecting
group to afford 23 (R = H) which can be converted to compounds of formula 26 by
reductive amination as previously described in Schemes 1 and 2. High pressure
hydrogenolysis (1000 psi) reduced the exo-olefin while also removing the benzyl
protecting group to afford 24 which was converted to piperidines 26 as described

previously.

SCHEME 5

R!

1. n-BuLi, THF e LAH
R'CH,-CN -0 N—CHPh ———s
2.
o~ = w

10: (R = CH,Ph)

R CDI, THF R
NHzCHzHO N-CHPh —" mv}_ N—CH,Ph
o
o
28 20
1. NaH Pd(OH), i R
- N
2. R"CH,Br J\I\I’/Cl NH* AcOr OJ\%
NH
~CH,Ph 31

Acylation and alkylation of nitriles is accomplished by deprotonating a nitrile with
strong base to form the corresponding nitrile stabilized carbanions. Bases useful for
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4- Al kylidenyl (23: R = alkyl), 4-aralkylidenyl (23:
R = arallcyl), 4- heteroarylal kylidenyl (23: R =

WB%(EVOQ‘%Y' al kyl ) and 4-heterocycl oal kyl i denyl p{2&p2085/000976

het er ocycl yl al kyl ) conpounds can be prepared by
exploiting the susceptibility-82-acetylenes to
ndeophilic attack by nitrogen nucl eophiles to afford

;Ifgrﬂilk h4odeﬁeﬁ cm:amggg&gﬂﬁ ].(t]MurrNgllaikVIaarmﬁesa bodinm
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gani c ans ormati on
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are prep

t
AR e SRR I G T —
Bynjh AR A Menld BRI QRI9ZX @t 4GRSO th a strong 5
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lithi di al. k» ith
aln d b;'a} V3 ?%e's CaRbe cﬁ{évelrt aﬁﬁ@%&%ﬁ?ﬂ%@l&lgﬁﬁwﬂ@ri'@ducmg

auned i (seesRI Qdntrocks Gempeeker#ife, OrgadiE Tonmnsidrostzans, Yﬁqﬂag Chemie, New
igﬂp Z‘Lﬁa{%@e 9392 %{[J&%}}lf};flr%gg iab rfgr rrggg Hb% Mﬂrﬂ@s@hﬂﬁ&e

carti’ n pr opar gyl
diobaneal HF wpmplesolithinme alu:mquhydﬂ deand giisnbuiylplpappumthydride.

Bﬁgcﬁage %auct#nts %f@&ﬁlé@bﬂt ih ¥ l‘dt?c"ﬁthé?éhl ‘5@1%1{1? ebprditloHF. Lithium
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mlecﬁ_‘ nz 15@{1 ot e@%ﬂ‘i‘%&l 0? g‘?‘?‘B% &%8&8 gg ‘%1 élqi%rsgexg%or ailphosgene
evadédt\(e g acurhaiyl dﬁnﬁd;azpleé uffords|cyridemir 3% éEhel magiomdpearied out
Jrueag)ggté%s Y]eél 1 t%e es & QL Fl*glr Q'EEQQASX 5’3 térrﬁrl Q@re@ $an mg form O-

€Xx0- in SO renovin e ben
picstG&ct i ng group to afford 24 which was converted to
plperldlnes 26 as described previously. SCHEME 5 R
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27 (R S,
compounds of the present mvent.lon, including N-alkylation, deprotection of the
piperidinyl nitrogen and reductive amination with a suitably N-derivatized 4-
oxopiperidine, is carried out utilizing processes analogous to those outlined in Schemes 1

and 2 for 1-oxa-3,8-diaza-spiro[4.5]decan-2-ones.




i0

15

R CDI, THF R NH2CH2 NNCH Ph N-CH2Ph HO z O 28 O 29
1 NaH R Pd(OH)2 R NJ NH4+ACO- 0 2. R2. R'CH2Br N
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WQ\FQ“P'?“V’@%‘ i s acconpl i shed by deprotonating a nitrile

with strong base to formthe i+ esponding nitrile
stabilized carbani ons. Bases useful for WO 2005/075484
PCT/ §PRBAE ©®00976 -72 form ng a-a-cyano carbani ons

i nclude lithiumdial kyl am des, sodium

‘hexanet hyl di sil azane, sodi um or pot OgMefydri de or

pot assi um am de The reactions are cdrried out in
pol ar apr icgsol vegfmpatch as T and di oxane.

The reac i %oc run from 20 t &5 Addi tiop of
the N pi per i @i pé &-=obre) 1 Ph) 5 co%ound
itrile afforded

to the carbani on derived from pent ahe
hydr oxy UJMhE March, Adv. gani c

Chem str3k WI ey & Sons, I\Iew YorHoc; 1992, p.
468-474; S. Arseniyadis et aI Reactions 1984
31:1- 364 H O House, -Modern Synt r?&tl c Reacti ons,
Benjam n Inc, Menlo Park, CA 1972, p. 546-550).
Hydroxy nitailes can be convert?%ﬁ no al cohol s wit h‘FH R"
Y Peduci ng 10 - 0

O-ganto™r an}
19893 p. 99

dii sobut yl aedni num hydri de. Dither ane reductions ar &
carried out in aprotic ethereal solvents, especiall Yas
THE Lithi ud® al uni num hydri de P&ductions can be
carried out in THF or diethyl ether. DI BAL 15

red u?&r‘ zl‘anﬁsﬁr E 0&35 Qlcﬁgzaoétﬁro' N5 hpldeemnez-Ohe Ebin ﬁ?hcﬂ’s“dre pgepared by
avai

G aingime nbe b aaoTho RSB DL ‘BrOLA Bl X
PIRARSIENE 0x6H EpeYﬁirﬁr(Bcliéi‘ngﬁ) Teenbinydlkaiycabdaglakdical directs

a fa?l;ggn gP tlin E’l%g gggmspeaﬁcﬁ%%hlaggnt 5 tﬁeaﬁgtér%gto%tfor analogous
ortho metallation of aminoacyl aryl compounds see, H. Takai et al., Chem. Pharm. Bull.
1985 33(3):1129-39; W, Fuhrer and H. W. Geschwend, ]. Org. Chem. 1979 44:113-36) to
afford an intermediate alkoxycarbonylamino alcohol compound which spontaneously
cyclizes to afford 4,4-disubstitituted 1,4-dihydro-benzo[d][1,3] oxazin-2-one 33. The
remainder of the synthesis of benzo-fused 1-oxa-3,9-diaza-spiro [5.5]undecan-2-one
compounds of the present invention, including N-alkylation, deprotection of the
piperidinyl nitrogen and reductive alkylation with a suitable N-derivatized 4-
oxopiperidine 10, is carried out utilizing processes analogous to those outlined in

Schemes 1 and 2 for 1-oxa-3,8-diaza-spiro[4.5]decan-2-ones.




in aprotic solvent in the presence of trialkylam ne
base at tenperatures ranging formO0- 1000 C. 20 The
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wé?@g%j% di aza-spiro[ 5. 5] undecan- 2- one coinoCJrqumo’ 00076
the present invention, includi7zag N al kyl ation,
deprotection of the piperidinyl nitrogen and
redgCHBMEaM nation with a suitably N-derivatized 4-
oxopi peridine, is carried out utilizing processes
anal ogous t opt hose tlined in Schemes 1 ang, 2 for
' “5] decan- 2- ones. WD 205/ 075484
M8CHENMEG OCMe3 NPvhRgep (1)
oc) OH _ 10( =B hoc 32
. O~~NO | = NJQ@Ku/ OH
boc boc 33 34 35 B&hzo-fused Z
1- oxa- 3, 9- di aza- spi r ofb. 5] undecan- 2- one conpounds are
prepared 2y treating3hetall ated a-am noal3oxycar bonyl

l

aryl compound 10 with a suitabl yp—N-S—pret-eeted

4- oxo- pi peridine (Scheme 6). Thg ani noafybkycar bonyl
radi cal directs netallation of|the a Me

regi ospecifically adjacent to theanmet 5 hCH,0,C-
anal ogous ortho netallation of | am noacyrsgryl
conpounds see, H Takai et al.,{Chem rm  Bull

1985 384panatdl 129- 39; Fuhrer and H. Geschwend, J.
O g. SilwdFeonkds’9 44: -36) to affo n internmegdigge
al | eoxycaromyt api T ,co TP

spont aneousl y I'chy I'Bzes to aff
4, 4-di subst i t i gt n-Bu 7 n-Bu

1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n-2-one 33. The

remai nder of the syi¥@hesis of benzo-#¥ed

1-oxa- 3, 9-di aza-spiro[ 5. 5] undecan- 2-one conpounds of
the present igvention, incl u%’ng N-al ky{gfi on,

deprotecti Ht he H Scheme 1
' +
AN -Bu N e-Bu

Z Z
39a 39
eues (\Hb Q’YU de
Me O Me O
40a
S-isomer R—lsomer

4-Butyl-2-0x0-1-0xa-3,8-diaza-spiro [4.5]decane-8-carboxylic acid benzyl ester
(12) contains an asymmetric carbon and therefore is a mixture of two enantiomers.

5  Separation of the diastereomers was accomplished by acylating 12 with (-)-camphanic
acid and separating the resulting diastereomers 38a and 38b that exhibit different
physical properties and may be separated by conventional means including silica gel
chromatography, fractional crystallation and high pressure liquid chromatography
(Scheme 7). The individual diastereomers camphanic amides were hydrolyzed with

10 lithium hydroxide to afford 392 and 39b which were carried on as described previously.
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pi peridinyl nitrogen and reductive alkylation with a
sui tabl e N-derivatized 4- oxopiperidine 10, is carried

W(%(%Og@ hl 1 zing processes anal ogous to those ouidydRERBotH0976

s 1 and 2 for
1- oxa- 3, 8-di aza- spi ro[ 4. 5] decast 2- ones. WD 2005/ 075484
PCT/ EP2005/ 000976 -74- SCHEME 7 Me e Q "PuR H e r
JcanPhe bbrtp@indd dFithe preseBtintent®m 188y bavermulagedin acvwidp variety of

%ralzadmlﬁ%%%og% ;&Qﬁ Eﬂl‘ﬂ%&éleép @?ag %ﬁﬁﬂﬁfﬁozﬁl CalBElin the form of

H Sch
Ebleks, zombdiablets Rrspésubard snd STLEREIN P BIESGHFIHBEmNIons,

%‘éﬁt NF stpélQﬁoﬁ]so @onﬁ:du%@?@f thRpte3@ihvention are efficacious when

oxo- | - oxa-"3, 8-di aza P
AR A P B e BEl L DL ginegopgpupusntravenous drip)
fpidalh ﬂ%niéﬂalaﬁﬁm%édlﬁ Mab@ibu@,mdbt&taﬁ@ﬁl@,rt&nsdermal (which may

re o t D1 S
Hﬁcg@leé'r@BFféﬂo o PR BoE . nav AP alirid g seppository
ﬁdr)mﬁﬂfﬁnhﬁnamong othar amies&é pdmiatistrgionh &he @sefbnrtdlglanner of
ast ONGE Serrodt %‘i]aq 8 acH en?ém 'dQﬂ d b I%él%gn which can be
Eﬁ Er o%er
axl)usteah acconding maﬁneslegm bﬁ@fﬂwgos and ébaﬁ I@@Ieﬂt s response to the active

‘ingredient.

A compound or compounds of the present invention, as well as their
pharmaceutically useable salts, together with one or more conventional excipients,
carriers, or diluents, may be placed into the form of pharmaceutical compositions and
unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain any
suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical compositions may be employed as
solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal administration;
or in the form of sterile injectable solutions for parenteral use. A typical preparation will
contain from about 5% to about 95% active compound or compounds (w/w). The term
"preparation” or "dosage form"is intended to include both solid and liquid formulations
of the active compound and one skilled in the art will appreciate that an active ingredient
can exist in different preparations depending on the target organ or tissue and on the

desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in
preparing a pharmaceutical composition, generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipients that are acceptable for
veterinary use as well as human pharmaceutical use. The term “excipient” as used herein

includes both one and more than one such excipient.

Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material.
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WO GFP2ed with io lithium hydroxide to affo

chr omat ogr aphy, fractional crystallation and high

pressure liquid chromatography (Scheme 7). The

i ndi vi dual di astereonmers canphani c am des wePg:T 200.,,000976
r a and

39b which were carried on as-déscri bed previously. WO

2005/ 075484 PCT/ EP20051000976 -75 The conpounds of

Th lp@wlaéﬁ;sﬂﬁtcaﬂrﬁ:v geniet-zd]y inafindp dividedisbbid edhidhris a miidoiee with the

d [14
S ey R, 0 5808 i it
thabdreitshavirgatihe decteadar}ehxsdmgrcam in pitablegprgpersions and compacted
i ‘Elllea%lagg aI?C?HE e@ﬁ‘ed SSSJIHB eQQﬁxexﬁMuﬂb PliPare ndY iHRRd t&Mmagnesium

n € pr esent, i nVEI’]tI on @ el
oeﬂfqne‘em mgrsesm Fregyates G Pigogy latossy Pestinedextiipy starchygelatin,

;ﬁ]l't t;ﬁ&hyle?luld%elsadidt&g cﬁ‘BBﬂd‘ﬂétﬁjdl aelxutlé‘stelaﬂumel&ngwm)cocoa
pi C enteral, intranuscular, intrav
bsmwp elrdgé%laé}rmﬂra T M RApion o the active
1 e, télBra@xlle ﬂmﬂeﬁbﬂﬁgﬁmtjﬁem untifidial and satural sweeteners,
naat| n.and s sitor ation, anong
‘iﬁPﬁéﬁanfs @’ﬂ%‘gn‘fﬂs’s Wf'ﬁﬁ%ﬁs t?lﬁe %referred manner
adm ni stration is generall y oral using
c o n\Iéqiid fornaadations dbslar@sm’eglerfenomhﬁmmﬁwﬂbé ingude liquid
S t he
£ g‘{lﬂgﬁ?g iR hfRh P%érﬂ&s%)ﬁs,t ﬁﬁlpg CHkES, aﬂﬁe@tjs sblu@xbh@ 'ﬁgﬁaﬂls

response e aCtIVG redi ent

| suspmaand Bhese tiefvdla nelid form prépfmaté%w ich gesinfegied fpbe converted

\%?éﬂaratﬂﬂ@ EROYEIO Befordhitey BRaRIES rﬁ@'HeSprepared in solutions,
et r tth one or rmrg]g clonventl onal exci ﬁ'e %I? agents
f@aﬁanml@ in aquegis proRYisne glygolisalufions armay £onta ifsing a2
sﬂaﬁﬁsnl@&ﬁﬁ{l 's@ﬂilltaﬁQﬁ&Qﬁﬂfaft@ RS acdtth. Voyueons soluimgesn b peepared by
utical conposi.tions a
B A N R e A
seabilvpilt, kad dliclenbipegthitonAquedus Isusyenvmnhcmltbe R;‘dpﬁ.rf:(ﬂ bridispersing
e.C ds_or [
iy ARFRGHRES oo pent i PEP wiAR Ao ot ARAAG farural or
syhthetic fume résgy; Mﬂamﬂubﬁﬂﬁn@uﬂh@%bwthﬂ@e Séﬂéd’ther well
kn%Wnysus Qaage Lnge to be enpl oyed. The pharmaceuti cal

npositions ﬁay be enpl oyed as 20 solids, such as
tabl ets or filled capsules, sem sol.id %8%(@{? teral
sustihierremposndsefdhe pereeRl IRYSIHIOR M) be oz S
aﬁﬂhﬂfs?r@ﬁ‘&%( %‘}fiﬂj‘étlﬂﬁﬁ forceXdinipl eﬂﬁtﬂ?s @ljéctibn or cantifudus énfusion)
capsul es for r in the form of,su
apgrmqyel{qusea];e%\}gélpﬁéﬁsg %cml%h re-%l 3y ﬁﬂgﬁés, ?ﬁiﬁolume
iRfusheriih enililjdosd cntdnes with zmaadcfedrprmr\anve r'Bie ggeposptions may
tg%e&yfﬁ&g&}nsgg?ﬁ%%ﬁsgw%' {rl]tdonsr, Bt %'nﬂls“n%% ? V\f v\g acﬁ/ébh?vemdes, for
eiﬁnphrsehmbak iroaqjueouws palpethyjend glymlq Examples g%q;lytcg nonaqueous
c g%!r% 49,091 Qoﬁfgﬁﬂs dr A0 cled Sl 1.1(21 %95129‘]%{% gl?d%? poBfetE)’llﬁle glycol,

e conpound and one s

vaggieide pikt @50 olive o), and ;mectalﬂg P&}ﬂ&ﬂsterfc@,g @%Yi plepig), and may
c‘c‘lh{aﬁffo%ﬂiulare&jﬂgéﬁs b@&ﬁas‘iﬁ@&ﬁqhg‘ Gvedfing, f&mdlﬁfyg%tomgmdmg,

t1ssue an esired dagse. an I ne
staRiliging andéor dlspersmg agents ternatively, the actu% Ingre 1(( mayi)e in powder

form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
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The term "excipient” as used herein refers to a
conpound that is useful in 30 preparing a

§harﬁg _& tical conposition, generally safe, ngRpER605000976
T bi ol ogi cal | y nor otherw se undesirable

and i ncl udes exci pients that -gi7e acceptable for
veteri nary use as well as human pharmaceutical use.

HhgsitR eﬂ*&c stAbiihg aﬁﬁmu ﬂﬁﬁex’a{ﬁg@gmts, isusplenidiag apoits thigkening

%Eg'ﬁ ggr;{eqlcgﬁ%n%%&esug %@ﬁ%{}s {u‘?%%l% Fo%Qéﬁlgal fa%'hmlstratlon in the mouth

mamu l%nges acimprising 3&nsugf:nis inteoflavesed hitn@l ugtally speropn and acacia or
%g%lltﬁ,hg/a @less%lohx trﬁ%r rtiaée%ctiq@)ﬂ'g? cﬁ iR hn HREEHS4ARL AP ¢El8tin and

0 a uent avorl.ng agents,

gipderini drispemoss arld Asadissant snoushwpshes ForgPrisipEthe 4Ctivs Ingrerient in a

I tabl et disintegrating agents, or an
Ag‘%tgg%s@lﬁgd%%“naten al . \D 2005/ 075484 - 76-

PCT/ EP2005/ 00097 In powders, the ca [

| s alhe grnpotidsio gthﬁ PSBERYIRAHOR 18y g {‘?f%ﬂﬁ ?%mflﬁmmon as
FS&lVorﬂz's Vided n@éhﬁ:h ARG l@ili@marmmm of hibtlyatid, gl}tchedes or cocoa

active_conp ener a X

bitter ﬁ‘bﬁ]is @eﬁ%{ &’Fﬁc%‘fe E#rHJ @plé?ﬂp%}ds%%hmﬁ%n@?ﬁsw €r example
AReng] mhsmhén d:omagateeds nnxturehl@ thanpeaireshigtefonyenient sized

|ta r i nclude but are not limted

8&%@%&?&3 d[:)t% Sgitl‘?%ﬁrragne3| um stearate, talc,

sugar, | actose, pect| n, dextrin, st arf u? &ag al

t r agBastirhpourslsiof thegiresgnbisdentinaymaype form or vagin

ﬁgcﬁxgl?l%éﬁghgﬁ%ﬁﬁﬁs}‘giﬁm %réa?ﬂ! ﬁk tpaﬁtgs, Yé¥ns CTQPEIYs containing in

ar af
asishitien tn the actiksdngredient wCLﬁéf g‘ﬁ?ftqg%e appropriate.
colorants, flavors, stablllzers buffers artificial

and gd éﬂrﬂﬂ)mﬁi&@f eHegresent iiivsqilﬁfrsmay be fortubitehfor pasal
solubilizin and the. |
caontpabgdinedBin £ npied Al o oo é‘ﬁ““’ by

d:diﬁ'la*mﬁi@di it forf exammleawithra drnppudpmgtt@mpg@}@ e formulations

%I IS 0 dr tte,
B4 MR LA TR RS o oo
thits by he achievied byl ¢ pasiepbadspimideringen %R?f@li’réﬁﬁ:d’f?fgeﬁﬂmne volume
&r tﬁQ Q(Slﬁgbﬁ’ gr s&?&ﬁ&éﬁ’ Ilﬂetfxé’ EfRe BEL spr%?lthﬁ in@ybermltiebel for example by

utions, for exanple, in aqueous
qypwf@ﬁeetgwwon%pawréﬁguﬁw may contain enul sifying
agents 15 such as IeC|th| n, sorbitan nonool eate, or
ac aCTRe cAHPARIER of Hefrens nﬁraﬂtuhemvé’p foreilityd for aerosol

ot ﬁaﬂeévt“q%h%% SROAEI, plafy L ag i and
idvhishstnitiog. aberbmpodadiedl gerenasllpémrc oemalt a&rtugl@ sige &pyaample of
é\%p&'ler F iy I }cli] Chsldr1&h ySl?Ath ﬁﬁ-ﬁcﬁ%ﬁb Y& %Q'&B@Hi‘ﬁ»‘éﬂb}* fheans

Tt er as nat uraI
knovirhiat the ag:ufw exatepieﬂqpy migrarizationt | Tiegeive 1§gﬁgp{§:m is provided in a
hlorofforeasbon (CFC), f
%%&%%éi%&%ﬁ% Isﬁﬂé%ﬁegprog@@an@;%?{ astedlor f??gro Bodeaaben (CEC), for
XA | qfﬁalﬂS@T‘P@?ﬁhﬂP%ttQBﬁP U9APEh ?glo
SRSt BldroBhbRe, dr calb)z‘mld‘ib}&d‘d bodthes muitableaap| Bhersram] may

o i {2 LS SR AT 8o gy b

SontidNee by a sie@bled walvenilternatively the active mgre 1ents may be provided in a
form of a dry powder, for example a powder mix of the compound in a suitable powder

base such as lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for example in capsules or




10

15

20

25

30

35

infusion or in multi-dose containers with an added
preservative. The conpositions may 25 take such forns

wé‘?oo?)d%%ﬁs' ons, solutions, or enulsions in oOige/RFr005000976

queous vehlcles for exanple solutions in aqueous
poI yet hyl ene gl ycoI . Exanpl es 78f- oi |l y or nonaqueous
carriers, diluents, solvents or vehicles include
qartoidgesofe. glgplath pr plidtergiabislfeme wiiighcihk powdegetpbé adminisered by
l%garg o'fal‘? %lyaferm ), and injectable organic esters

ol eate), and may contain formulatory

agents such as_preserving, wettin emul si fying or
sus p¥hen desiredofosmulstipnssande & Witk peicsir aeptmge adapted for
sﬁ&ttaﬁfea%& wﬁt!rwedtrla%aseQafnﬁﬁstfﬂ%etmtﬁéuaﬁ%gmeﬂt %Y‘Q:@[nple, the

orm ILned by aseptic isolLati f steril e30|
CSFHWHEW e Presa GiBrPOLiPB 7L oF %ﬁﬂ"’b‘?ﬁ"?‘gw transdemal gF phsutaneous

e ﬂElﬁrebbS&ev\Meﬁ hTkese déliv@ifﬁ s9stvh b Rvatageous Whefi shained release of

e e e S A e

dtm:mlh élompoimdmxstrasdmnui delivesy, systeasase equently etiachedito an skin-
dsofid %gﬁ?dg? 1; Or nu o goﬂr{%{?’é&%ﬁ ﬁﬂ%%&&@ﬁ@%&h a

or exanpl eous or

'pbasteamnt mﬂxaneer@wa Adopa (bﬁoémylaw@d@hﬂma@earqmg) a$1t$ﬁa@med release

dgﬂré or i Fnsezjkt)\gfs éu%@@tgﬂ%ﬁf infooTHE ﬁitﬁﬁrﬂ%ltlﬂe? By surgery or

aque € an I N, genera

iwjetion of ubﬂ@r@l inpplpRis veyaperlatedh smpounda in's lipid soluble
nitalbrzhe & /sﬁ%ﬁgﬁlbbei br 8B deizfadhible paBedtrSe. §1§cﬂ§94dulc atidg

agents I spersing agents, suUspending agents

LD S or S o PR AR G R 488 it

atenddstriteed| in Rengegore Ghp SsiicagndPtactiee of §hatraacy 1995, edited by E. W.
M Bl R Gt oyt Mih BRI PSR ePofhans, iied

pas r-sing

formtﬁmonmdntibmey m@dify Ehze guhulationawith® the yeachings of the
é&ﬁ{cgﬁgn ﬁ{]?rogﬁﬁ%uﬂler&ﬁdfofmﬂﬁﬂgﬁﬁ? 2 &iﬁaﬂéﬁbﬁﬁ df38ministration
c ul d The

lve |n lent Th a sSulta carrjler.
withapbrend grl@g theisemppaitient ofithe BraserdAnyRIjios unstehls oficegrpromising

tHeRt tha@pbiiiSidit,on as suppositories. A |ow nelting
wax, such as a mxture of fatty acid glycerides or

o e bR P B e AR o
ostther vehicle, Toeexamiple mdymwjreﬂcmnlﬂnshbd bg nhisot mexdifications (salt
B A A A T L b e 1
alscnwelhwithin ﬂmmémﬁmshjl aftthelart 6o muslifiyrtbé route of administration and
d&QQ% f@%@&f@%ﬁﬁ&é@&ﬁ dLAREL S0 n‘fa{rfﬁggg'x fgﬁkéxacom%ems of

oans" Or sprays containin Ithon to
thacpmsmt omgpeiids for myEmusabenedicil effechiepatifditn i n t he
art to be appropriate. 15 The conpounds of the present

| NVER 18R "Rt Ay erkaiRAniintNAS@kd harbik fledihd Af 4BBunt

The sol utions ‘or suspensjons .are ctl
refEe LR oF B e BRIl T deas pbgadiusted to
theiddividualegiieéments ficdack particalur ayse. Thet dosageitad vapywrithin wide
limits depending upon numerous factors such as the severity of the disease to be treated,

the age and general health condition of the patient, other medicaments with which the

patient is being treated, the route and form of administration and the preferences and
experience of the medical practitioner involved. For oral administration, a daily dosage
of between about 0.01 and about 100 mg/kg body weight per day should be appropriate
in monotherapy and/or in combination therapy. A preferred daily dosage is between

about 0.1 and about 500 mg/kg body weight, more preferred 0.1 and about 100 mg/kg
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may be provided in a single or nultidose form In the
| atter case of a dropper or pipette, this may be

W@EM’%Y§Q4 _by the patient adm nistering an apprepEr/Eedes/e0a976

preaeterm ned volume 20 of the solution or suspension.

In the case of a spray, this méy-be achieved for

exanpl e by neans of a nmeterjng atom zing spray punp.

hdy veghiandasogfprefawed i 8 sad ebehi8mes/ b bady/weight per day. Thus, for

b@niRakRd b 27038 a0k, thadpiagt sinka Woalk bdgﬁog{ 2 ;ﬁgfkb'{w g per day.
1,

to th espiratory tract and j ncludin )
Therhdas q%ﬁﬁ)eﬁﬁ@%’éﬁff&fﬁasw eﬁ%ﬂéﬁgﬂm Fy sages, typically
fﬁ_&ﬁ\iebn gaﬁﬁ B@losagss p& dlfa?.r Gcﬁ‘?é@dﬂ?lh eadinedis ididated déth sﬁfallebr dosages
v crons or |ess. a_part e spze..may be.
S A SR B v of redtaPRing ThEhfs pileiR i
iricesasedd yesnnadinin cibiveenasotritil ehd opginauth effectifer the ovdididdalipatient is
4 ze . .SUG )
BB Bty L A0 22 wihou
didird expodineniatipo ed fareliancerdngersnegk knosyledas: expeaencgand the

dusbhppavansbbuaiag BaSenulls Spr R e Corl e
EQIRPRHHIS @?%ﬂrsiapamvegwoag giver disgass angRatigise of

drug may be controlled by a netered val ve.

Al't eIrﬂsf’iﬁEc)tBh?ntsh:g tﬁ@ﬁlﬁf&ﬁidﬂﬁﬂ?eadﬁm;rmdbﬁ a\r:glwmdw

ina. formo . owder or,. ex a ,powder , i
R e A e

tramscoiptase inhibitoh, aritheralondeceositde reessesmntscatase inhibitor or HIV
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fnoombénagisin with amethepardivirebagenythe Tetévityangiohgiacreased over the parent
it i i Des LN . .

GO MBI B8 9 i oy
ROTREFHCUSEPEDoREwitl gespect te thag gbthe uclsogjde defiyagives, "gpncurrent
Méﬁiﬂs_ﬁratigﬁ"‘ég%géd BaReRiheR %ﬂchﬂe@@ci!qﬁf?ﬁstfmwlbﬂ' tlée agents éxt the same
adam ni S, e ns .of an i1.nnal er. en esjre .
£5¢ ALFCAITRE" Qe oRaBRUTE G TPR OLFISF PEE R e time can be
atnpedbly 4 single Soishalaties c@itaiginy tvol drebreaktvesiagredients or by
adni ni.stration 01:1 tge.astl.veol regll el qodadl £ %'m{heasingle

Sl SHRBTMSuS POTHAHOE SRS RUERET BRMERIT B

dcdvengeat.ed i n transdernmal or subcut aneous drug
del i very devices. These delivery systens are

adv GIE‘%ﬁP@é’ﬁﬁde‘Pé}ch\iMﬁﬂéﬁﬁfr&tﬂéﬁées 'h%l‘e%@ﬁftr@:fﬂnehh&ﬂ%@ﬁoﬂ'ﬂghylaxis as

i's necessary an en patient conpliance with a = | ,
walkastorihetreatgenkef axisting corditpns, GI?E‘H@G tHapctreatment of animals includes
thé BESHRLIBS hilBhh V& WelbADHRFRnBALs. | Fdueidry, tbtraeheda HIV
_t% an ski n- adhesi ve, spl.id support. Thg lcon‘pf)uad of
inferidan 8t UsedpeRrB oA iRnclide WeAd MRt T RICPEY FEN 8t # ABFBROT 2
On#idioe absocRtdd withoe htediated by HIV infection, or the clinical symptoms

él- dedecyl aza- cycl ohept an- 2-one). Sustai ned rel ease
BEFPvery systens are inserted subcutaneously into to

the subdernmal |ayer by surgery or injection. The

s ub de phhrmaneiiticd] prepaoetrs ast prefenably bnweit dosagn formisi guch

ifled i r ] 18priat tities of
1313 FropERRR 0 fundfyifled ind L AR cARlng BFprBpriate quantities o
the active component. The unit dosage form can be a packaged preparation, the package

containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

Compounds of the present invention can be made by a variety of methods depicted
in the illustrative synthetic reaction schemes shown and described below. The starting
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woRod3Rpiggt on: The Science and Practice of Phapopey2005/000976

1995, edited by EE W Martin, Mack Publi shing

Conpany, 19th edition, Easton 80|3enns,yl vani a. A skilled

formul ati on scientist may rmdlf t he forrrulaé'l ons

miteritls andeeagete wiclge PUSRG hesqRERRDSS BERPTLY 5F Shegavailable
f?(g'H%BﬁHﬁer&erﬁ#bH&'s QAch ﬁsoﬁldﬁc}P@hEm&HF @d., boate @rqfared b}r methods

vvlthout renderin osSi t.i ons

oo ehe sk i 6 JORE BB PE B E O B iefrregs Slch as
188} dnd ekl RbgkAs RO Dh'gtdnfc}ﬁynfﬁhﬁs, ittyf& Barts: Dlewdforkiéolumes 1-21;
DI ERar SRt it e T o 2 S QlllBh Sy YL New
mRQmJGDh@delhyﬁm @Kgﬂnnﬁﬁﬂutfmfsﬁ]ﬁ |Tmst angddl Flemmg (Eds.) vol. 1-9
l%ﬁrgrqr%lutlﬂ'? qulLl fgr' gééle t‘oir:éie?t% AP Hefek Seydiic MWWAGRVKJ,&KZ a.nd C.

i Nar e’ ar t rs_ also

m Réssi{Ed¢)Pecgagion q;cftmd. u984,<w1 i1fs Caﬂmhéﬂﬁ%%f@wﬂﬁé% emistry 11,
:K‘aatx‘i)tlfz loPEHH 81 W Rads ﬂﬂs)%?ga%ﬁnpm 1'9961,'v@§l§fl of; aad Organic
ar ar conpound | n_order. to Jh}f?
tiansQBNFTES08s Naw Yerkel $leYahimes it (rfSOPoYingyathetis
@f‘cﬁi%ﬁ:‘s%éi‘%es%@él lﬁﬁ:l*el ¥ iﬂuﬁ?&ﬂv@ Bf Somé itiﬁtHOdE by which the compounds of the
er apeuti ca effectiyve rmun e ei
PRSI IGTANADE YRGS oD P Bt B TSRO B (Bpeccathetic
réa@@a%ghdmibs a8n be ghadk did will Bhwmggessel toidnie sbﬂe?u} tetadichaving
e i,n re U|re nt articul ar case.
Eﬁeda%g'&gﬁgsci%ﬂ |t§15vw% g?@gmpl mts dependi ng
upon nunerous factors such as the severity of the
di s&estartnpmateriitand, the ittemediatesnd thpsyathetic seaghipp schemes can

| bt%%‘i’ééa ?ﬁ‘d g{lnﬁ&?% B%ﬂeﬁ{ﬁ:s T g%l‘ﬂ\%‘i‘lﬂﬁﬁﬂ&@iﬂ(ﬁ“@ Mtﬁlﬁuigﬁh@ Aot

el n

ted e route
limitachios flatipordisilstionecrprialiationc O%Eng%&ﬁ'e?‘?‘gﬂ’c‘?é&ST Such

II‘I EridlE UrCEY cHRFfedrizkd leﬁg comeatived mdags, iftlalling physical constants
m nistration, a daily dosage of bet ween about 0.01

3& &P datago rrg/ kg body wei ght per day should be
appropriate 35 in nonotherapy and/or in conbination
t heagiyss sheciied ertheebrsiry, thehescipmsidesdribediderein ptsferably are

cen%uc&ﬁtgu% out l_nSL%rg %(%Rggx\?\%{) W‘B%Jg%%rjmgatwI%]:a&fc{nqgmperature

cﬁlﬁm@ﬂicﬁﬁ(}%’ 8C to Ay day @mgmprgﬁm%gpnxﬂk@p@p atp about

| - léam A g kbtref'eP rl;ﬂccﬁlg fer ARboRE ool br akdBignt) t@iperature,

25

30

35

on, the dosage range
E\mlﬂbdubli)"ébout 7 ng to 0.7 g per day. The daily
dosage can be adninistered as a single dosage or in

di V'sgﬁfi» &ﬁém%af iut H%Bbwald ts)fhenti’&t e depadted witiapagealized
per a ner a reat,nmen
sSbesitnants BowaRwsone gilledin dhea Wit wibim g %ﬁ?ﬂpé’ﬁ?“%u e g pature of

-t Righsupseapomiel tobfford afcvaripud tempasayecntmplated aaﬁaunvenuon

1\&%&3@"&5@5;&3 LML St bl 06 0RELIIN AL 860 8fiobbEre wel
khﬁwhr gat follpwding emq:iesj(e:sﬁ:c:)l apegiveretatnable uhpsem@é@n@ the art to
IIbOé'F E%ﬁgy 1 u@eqy&%ng)ég gtd gﬁ%h@etthg grégﬁjt 1hﬁeﬂtﬁﬂ AHe® sRbuld not be

errenc
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

EXAMPILE 1

4-Butyl-3-cyclohexylmethyl-8-[1-(2, 6-dimethyl-benzoyl)-piperidin-4-yl] -1-oxa-
3,8-diaza-spiro[4.5]decan-2-one (I-1)
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di scl osures of this application, to ascertain a
therapeutically effective anount of the 10 conpounds

\wﬁégﬁﬂﬁ.&rese”t invention for a given disease paflEp2005/000976

ent. I n enbodi ments of the invention, the active
conpound or a salt can be admbhistered in conbination
wi th another antiviral agent, such as a nucl eoside
reverse transcriptase inhfptor, another
nonnucl eosi de rev i bi,for or HV
protease inhibito i Me its
derivative or salt
with anot her antiviral agent the acti \Wid-y
i ncreased over the parent conpound. Wen =k
treatnent I's conmbination therapy, such adm nistration

may concurrent or sequential wt ct to t
0r | Hep Al bt yapnbstiyaton et SRyl CaddBbnyi ester
adm ni stration" as used herein thus includes

adm ni stration of tﬂ gents at the ne Qr, at
different timesHO. [ st FHPLH Qﬁg‘ CBir‘rgr"eng ents
at the same tine canl b 0 achieved by a single
fornul ati on contai My two or nore active ingredients
or by substantially sinultaneous adm nistration of

two qf a@gfu?ﬂoﬁ%‘fflg enlf @QRAEnMbI) MLlaolﬁ'bpﬂlammam $0mmLagkydrous THEF at

{—li(fb‘\’g% }lﬂflgqﬁdedga der sLo E%llnggmﬁ ’ ef 19 ) \/\EH %‘ﬁﬁl@l (tZ% lﬁ in hexanes)
tI‘hS B nﬁituee(wsdwmedanm °q. dnsqlummjoﬁ thbrn].t (ﬁé 1 mmol) hexanoic

ﬁgﬁ@e %@O o ar}gg?lol.{ss e LGS c}edgﬁ&%‘pﬁﬁt'ﬂ?@ﬁeﬁfﬁfﬂn Bfxture stirred at

Her™ ani na
u()s%ft fozrh additmnl 20 mnThe reastion aquylswaw@%o -2$ Lo A solution of

06! B8 Suh ST BLHBNL- 36 19?%%&1:@@3?0&5&&1& sligDas anleydrous THE was

I ONn a socl'at e di at eg fure over 18]:1
naddl@bdnopwxseo?hc Feaction mibEtre domy MERmec {1, é‘bfemﬂéi’i%

gﬂ@ 5-55%&?15‘ faf aﬁerﬁhé‘cp @dddﬁ?ﬁ oﬁ]?.?idhﬂ cffwatab The infiximme was acidified to
osage_ for orm e pre |
LA e R 54 af%c}f#?’a 4\, The combined
%Hg%&k‘id Ha@%w@s‘ dnédtﬁveﬂﬁiagidéslmﬂ npifate and evEpeoral
m can r at |
s ot B AR Sl AL Bk ket presue o
?&K@é y= 0T | (@B%E)tctf 4- (daqasbmqspe 4 }p@my@(rglppqqdmpdr%ar xylic acid
ﬁ%g &S ﬁ,ﬁ g unit dosage formcan be a capsule,
Y?Sabg%ﬂ or lozenge itself, or it can be the
appropriate nunber of any of these ackage
35 Csivpdubdistidf2-oxe Lxasiidiazaveiel ol oB3Re Bearpi e bena!
ety of nethods depicted in the illustrative

syn%hetic reacti on schenmes shown and descri bed bel ow.
The starting V£b2005/075484 PCT/EP2005/000976 -80

materials and re ed in prep q e
conpounds generakﬁle e P (b R &%gm"'B“)

commerci al suppliers, ch as Aldrlch Chem cal Co., or
are prepared by nei-Boeds known to those skilled in the
art follow ng procedures set forth in references such

45 To a solution of 27g of 4-( 1-carboxy—pentyl)~4—hydroxy~piperidjne—l-carboxylic
acid benzyl ester (61.5 mmol) in 500 ml toluene was added sequentially 20.4 mL of TEA
(68.5 mmol) and 14.8 mL of diphenyl phosphoryl azide (68.5 mmol) The reaction
mixture refluxed under a nitrogen atmosphere for 18 hour. The reaction mixture was
cooled to room temperature and evaporated under reduced pressure. The residue was
dissolved in ethyl acetate. The mixture was washed twice with 1 N HCY, twice with

saturated sodium bicarbonate, and once with brine. The organic phase was dried over

magnesium sulfate and evaporated under reduced pressure. The residue was purified by |

tmdﬂ;g@@.gced pressure.
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Fi eser and Fieser's Reagents for Organic Synthesis;
Wley & Sons: New York, Volunmes 1-21; 5 R C. LaRock,

sive Organic Transformations, 2nd edp@'r/ﬁﬁzoo /000976
Vv@?ﬂph%% 2

New York 1999; Conprehenswe Organi c
Synt heS|s B. Trost and |I. Fl€®ng (Eds.) vol. 1 9
Per ganon, Oxford, 1991; Conprehensive Heterocg
Ebrehadmaytographyon kkica gel FRY EEMcRCM)\ioe rrevde L& @(75%) of 4-butyl-
g@?@ﬂ% %%%%&8@45 dyééhe-Slca%o)ﬁ:ﬁ@Wl&B&%l Afer: ms [M]* =347,

erocyc R “Katritzky and

Rees ( Eds Per anon fo 1996
O gafier3i4ob ﬁV@ﬁbﬁx%Vqt%a 2&°’§b|‘J‘1§xa1@e§/\/%‘?6”rsﬁ’“°?‘g§]fecane’8“
h&%@ ag,dq,gnz Theef ol | owi ng synthetic reaction
e

S are rrerely illustrative of sone nethods by
whi ch the conmpounds of_theo, present invention can be
synt hesi zed, and var j no at ons to these
synthetic reaction &chekesneaMbe Aad@:SHEMi 11 be

suggested to one skilled int art having referred
to the disclosure contained imBthis Application. 15

The starting materials and the internedi ates of the

synthetic reaction gShRrEBZoRIF»-ByeR]soldlhed and

purified if desired using conventional techniques,

| udi but t t]
o ot Fo r afin obS sty Sorbr-otk Bl gPighy S dssaperyubontic
JuduKBenzﬂ@b&:r (Bt edrhel) &n m&mm added 9%4onig ggsmgum hydride (21.6
nal neans I
E’Hg\ljf &JP atfgfrgwngg D‘BHFT L SIHS gglgl ?JEY gh WQ Elgr)%?fr'oz rﬁvé‘ﬂ:i:inutes and
2.benl e@aytlohmqume&g}bmgddh@ﬁ& mmsl swes then gddade The reac:thn mixture
%Jl,r e%ulfr}cfég n#{'b%%ﬁ fmS' Heflle RLARIRABNE eMas REABS ﬂ?ﬂﬂl P for three h.

_ reaction tenperature ange, of . fr
'ﬁlmmacuommtw cgplsdito 1a5gn @mh‘?ff“é‘r?ﬁ-‘é‘{ wasgluged Wi o0 el BtOAC

Wﬁc e withwdter, éﬂé@ Wlﬁﬂmﬂé el Grighniceiete dried over magnesium

convenl ent at a out or ent tenper Hrb??ﬂ h

f@te andlsvRRoreod endeRredista REbPiSy ﬂ& L
8BRS d@ﬁsﬂ&argbmtﬂ&umdg&agmeﬂahm €% to 15% EtOAc/DCM) to

ubs int g

E%%ﬁ?ﬁa@ Bl e R [P 2ps e

Qﬁ&lﬂps]d“eaihev&mﬁdxylm aafdf temdyltester:wag {Mlis= é‘bﬁrpou nds
contenplated in this invention. NMoreover, the

reacti o [ H&Ene-2-
Conath B £B06L5! SRBna) faBKATRLCR- ?ﬁ??%ﬁh%“"éx?np aacrone

(infra) are given to enable thpse skilled in the art
to 30 nore dearly under el a ctice the
present invention. They @ | d hot oe MBnsidered as
limting the scope of th Nt 1 §n, t merely as
being illustrative and represena®u ve thereof.

EXAMPLE 1 4-Butyl-3-cyc xyl ny [1- (2
6- di met hyl - benzoyl ) - pi pé?iqg %BHE%I ]Lc% Bxa-

3, 8-di aza-spiro[ 4. 5] decan-2-one (1-1) WO 2005/ 075484
PCT/ ER28R54 8R A8 @ited carbon (10 mol%; 10% by weight, dry basis, Degussa type)

was suspended in a solution of 2.07 g (4.7 mmol) of the 4-butyl-3-cyclohexylmethyl-2-
ox-1-oxa-3,8-diaza-spiro[4.5]decane-8-carboxylic acid benzyl ester and 50 mlL EtOH.
The reaction mixture stirred under a hydrogen atmosphere for 18 h. The solution was
filtered through a pad of CELITE® to remove the catalyst. Evaporation the EtOH under
reduced pressure afforded 1.4g (95%) of 4-butyl-3-cyclohexylmethyl -1-0xa-3,8-diaza-
spiro[4.5]decan-2-one: ms [M]" = 309. '

step 5: 4—butyl—3-cyclohexylmethyl-8—[1-(2,6—dimethy1-benzoyl)-piperidin—4—y1]—1-

oxa-3,8-diaza-spiro[4.5]decan-2-one
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-81 n-Bu OXSCNCN*JMe O -1 Me step 1:
4- (1 Car boxy-pent), 1) -4-hydroxy-pi peridi ne-1-carboxyl i
C_acj enzyI ester HO 2C NCO2CH2Ph (11: R —%Pza']blmog']ﬁ

Wo 2485 -~~ TT n-Bu To a solution of 15 ni (12

rmol) di i sopropyl amine in 90 8- anhydrous THE at 5
-40 C was added dropwi se 45 nL (113 mmol ) of n-butyl
l[ithium (2.5 Min hexanes)n-ﬂ‘lhe reaction m xture was

warnmed to 0 C A 2. 1Lomol )
hexanoic acid ac n 6 OUSN e added
dropwi se. The rea On 0u tir 0 Cfor

an additional 20 m Th&reaction ni Xt e ooled to
-78 C. A solution of 159(643mm|) be
4- ox0- 1- pi peri di ne-carboxyl ate in 60 nL anhydrous THE

was 10 added dropw The reaczl on mxture s \S\A

war el sdutieros Q. g’h@@ 4rume) 8514 (Byg npBu; R rec-Cellew @B 0-59 ¢ (2.55
I\A'ﬁfot%ﬁ@q}? 8g M%ﬁ?&ﬂgk{%ﬁaﬁg wabaddedafo mat(8. mH) of titanium (IV)
m xture was acidifie 0

lropreBeNds Spereasiien EHRTEC Ve B L A (369

) sreddiuet gabioxyboreRydikis whs bédedomerstinmd wontiomed at RT. Afier 4

e R S PORE SR MO s B PPLARRYE fao stirmed at RT. After

®Y hpthe SERITE ndarﬁltemﬂmghmhedswh dmhtprqasleﬂ‘ra@@ iagid threlorggnic Jayer

%P%é%% %%e %rgamc laérnli w?s) Wﬁshﬁd rtg)ggms,i c%)réeﬁ o ern seczdn_lréz srulf%t)e(: ;nd
doncentrated. Bba zgsi vestas purifed py/flas @geat'ﬂgta@bmﬂd eftredw

% &R, 59 et NacsH R byt acebite/0.4 %
APV OR U LRt ot sl oot
Owmonim bydrorkdy) toaand D8G5 St B 19
4-(1- car boxy- pentyl) 4- hydr oxy- pi peri di ne- I-carboxylic
aci cgypempyE 2ester (61.5 mmol) in 500 nml tol uene was
added sequentially 20.4 nL of TEA (68.5 mmol) and

rlgagqt {%ﬁ ]1’9'5(8' EEBXWézﬁF@Qgg-OX e?ﬂ % c%r og%nm;&n%de-g_ Tt

rh@ﬂhy]lﬁlph@dme-thmbmJQ&chﬁr(Z,ﬁ?damﬂeflmhsnYl):@@FM t&9) room
t enperature and evaporat ed under reduced pressure. The

resi due was \)OVJOW—( _@

n-Bu

step 1: 4—(4-Buty1)-3-cyclohexy1methy1—2-oxo—1-oxa-S,S-diaza—spiro[4,5]dec—8~y1)-
4-cyano-piperidine-1-carboxylic acid tert-butyl ester (18: R =Boc; R' = n-Bu; R"=¢-

CsHu)
0
0 ~e
N N‘JCN—COZCMea
n-Ba

To a solution of 14 (R' = n-Bu; R" = ¢-CsHy;; 2.46 mmol) in 60 mL of
dichloromethane was added N-Boc-4-piperidone, (10: R = Boc; 515 mg: 2.58 mmol) at
RT. The stirred reaction was maintained under a nitrogen atmosphere for 30 m.
Ti(IV)(0-i-Pr)s (1 mL; 3.44 mmol) was added to the reaction and the mixture was
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25 dissolved in ethyl acetate. The m xture was washed
twice with 1 NHCl, twice with saturated sodium
arbo and once with brine. The organi g 05/000976
““3%@'@?45 over magnesi um sul fate and evaporat e under
reduced pressure. The residue#as purified by WO
2005/ 075484 PCT/ EP2005/ 000976 -82 flash
hrasrraRitfion phh aod thin ieBuxeddpr 4 h: Brereaghion Duure aras cooled to room
lgfr% S ure]a%d%h&hﬁaﬁr@m% &fai?i'dte y3.8 mL; 3.87 mrnol) was added and stirring
X -

Wes Qﬂ)n@@ﬁ- g@, f%-r ég@@p; ? é;%'s? Mh;?éaigg;]ymgx%geg‘ga_sgiﬂut 4 1%(:% 50 mL of

ﬁcﬂ@?&het%aﬁé/ﬁm% § SBIN RaO¥owdre 8ddeddntiil dhﬂﬂﬁh&m grahulates

L N e VRV e —

kil the $ediditel ;@ﬁlﬁ@ﬂ 05 ﬂislg chromatography, on silica gel (50% EtOAc/hexane to

0X0- o[ 4. 5] decane- 8- car bo
qufﬂ ﬁ&l‘fesﬁﬁ @%ifnéﬁ’ %ﬁiﬁzf’% in 50 m. DVF was
added 994 ny of sodi um hydride (21.6 60%
d| s pieps cin(4-putyt-Bresy dlbhexiy ryethyﬂrﬂeoxcem&as m&wmo{‘l 5]dec-8-yl)-
£ - Zestdt-(18%: R = Boc; R' = n-Bu; R" = ¢-
#ﬁf%@@ﬁ;ﬁ%ﬁa dim?%gt% 1 )(vvas then added.
1} eact i on mxture 10 stirred under nitrogen for 18
h. The reaction m xture was-heated to 70 C for three
h. The reaction mxture@ool ed to room tenperat ure
‘and was diluted wth 500
with water, once with
over magnesium sulf id
pressure. The resid S purlfl ed by flash
chromat ogr aphy on silTca gel utilizing a gradient
elution (10%to 15% Et OAc/ DCM to 15 provide 4. 1g
~ (65%0 #folution of 4- (4-butyl -(3- clohexylmethyl -2- oxo-l -oxa-3,8-diaza-

el e e G I e L s

= MBu; R" 443C:H1 £100 mg; 1.35 mmel) in 25 mL of THF under nitrogen atmosphere

Wageagﬁﬁé Wyh K ALBU R Rthidh: 032 Bodh@nen 3OM Sligh n

HosD) R U lmareadsionumixsarecasisirred i 2461 %hefe%tw wéuogﬁ@ched by
£ Yadish of %9%{?&&6}(@?}1 18@%%&%@%%&&@ @ELITE’. The

t
cq,,qgatl;@ {9]?2?53 3@9 @qufpégdy @d Jlum sulfate, filtered and the solvent

' e9¥pdraiao Srddia8 g /8% NEFA9TRISBENR! S-15BUPRXHF liCH 1 ): ms [M]” =
aci dbenzyl ester and 50 nL EtOH. The reaction m xture
986i rred under a hydr ogen at nosphere for 18 h. The
sol ution was .
step 3: 4-butyl-3-cyclohexyl-methyl-8-(4-methyl-piperidin-4-yl}-1-oxa-3,8-diaza-

spirof4.5]decan-2-one 19b (R = n-Buy R" = c-CsHyy)

0

6 n-Bu

To a solution of 4-(4-butyl-3-cyclohexylmethyl-2-oxo-1-oxa-3,8-diaza-
spiro[4.5]dec-8-yl)-4-methyl-piperidine-1-carboxylic acid tert-butyl ester (19a: R = n-
Bu; R" = ¢-CsHyy; 545 mg; 1.07 mmol) in 20 mL of dichloromethane was added 1 mL of

“TFA at room temperature and refluxed for 3 h., then stirred for 24 h. at room
temperature, The dichloromethane solution was washed with 1N NaOH and water

1
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filtered through a pad of CELITE(r) to renove the
catal yst. Evaporation the EtOH under reduced pressure

afforded 1.4g (95% of 4-butyl-3-cycl ohexyl rrelt ,iﬁﬁmosmoggm
+=

‘VOiMBQ54§ 8-di aza- 25 spiro[ 4. 5]decan 2- one:

309. step 5: -85~
4-butyl - 3- cycl ohexyl met hyl - 8-[ 1- (2, 6- di net hyl - benzoyl

(RED ﬁ'll] &i’l&brﬂne}@b ml}. The organic layer was separated and dried with sodium

B b AeBEeh el LRGN, R R ER B9 rish -
B@ Rt+ oiC:Hf );nyBVY €206 mmol ) of 14 (R = n-Bu; R' =
c-C5H11) and 0.59 g (2.55 nmol) of 15 in 30 nL of

di chlor § 25 t@ﬁ&@g%&g{ﬁ& Jirtet) 1@-0&&140:&%2#; )iu@a-spirbm jdea-8-yl)-
(1 !
UV L qqrb@m?pcéf?‘: agmetby mpemgE (B U

tri acet oxyborohydri de was added and stirred continued

at  RLmAhdrebf £6- cﬁ&n&%?l‘b@nﬁﬁéh&&(ﬁb g d 475mmol R HOBIDE25 mg, 1.66

ronah i ke o i e PR BT o 9
QWH&hIdiFBﬁ'lb@lﬁﬁe)afm stﬂ‘red at min Aftet afyma sobsioareftlal (40thasg, 0.98
or 94 2#\ ﬁﬁeﬁ ﬁi’éﬁé g% ﬁl‘ﬁf EMGa rdE@ dI'E’é/ f‘erar‘ﬁ&fjfrih&hre was

resi due pur
ﬁtha@&vatm forrd8 hg Thp hesulling reixtire avanfiltered th ngh 5&’:‘ £ andwashed

%fslgé(p% %{L‘hﬁf? ac e%/ﬁltﬁ%t Q% @}ﬂg}%ﬁ%ﬁﬁﬁdﬁh&s uBderveliised pressure and
8 ‘gﬂﬁ ]PXI dﬂ 2,

tfefoonde moauq w5 pyaified by ashééﬂ%‘nﬂ?if&fép Yo
ﬂde% éﬁ a?ﬁd%;é kéaﬁl%gl Hﬁhayém%r@amﬂmaxm@o&dmmwﬂonde
sci el it TR 0 2t 0 A f gy s LR, e,

Me 15 step
1: 4- g4ARpH 3 - 3- cycl ohexyl met hyl - 2- oxo-1 - oxa- 3, 8- di aza
-spiro[ 4, 5] dec-8-yl)- 4-cyano-pi peridi ne-1-carboxylic

gg;_g&; ?—é nb l'ﬁ,%l%fq%lsg}t pjggl(lé%g459i§-§9\fyl-3é _l_clggééllmgilﬁu%-liocﬁm-.% ,8-diaza-

gfird[4.5]Rcar2rorBU(}-7R) = c- C5H11; 2.46 mmol) in 60 L of

Q500K

n-Bu

Me

To a solution of 19b (R = n-Bu; R" = ¢-CsHyy; 1.0g; 2.24 mmol), TEA (0.311 mL;
0.226 g; 2.24 mmol) and 25 mL of Et;0O was added 1.79 g of toluenesulfonyl chloride
(9.78 mmol). The reaction mixture was stirred at RT for 18 h. The solid
triethylammonium chloride was filtered and the volatile solvents were evaporated in
vacuo. The residue was partitioned between EtOAc and 1N NaOH. The organic layer
was washed with water and brine, dried over magnesium sulfate, and evaporated to
afford I-71. The crude product was purified by flash chromatography on silica gel.

EXAMPLE 4

4-Butylidene-3-cyclohexylmethyl-8- [1-(2,6- dimnethyl- benzoyl)—p1per1d1n—4—yl]
oxa-3,8-diazaspiro[4.5]decan-2-one (1-14)
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di chl or onet hane was added N-Boc- 4-pi peridone, (10: R =

Boc; 515 ng: 2.58 nmmol) at RT. The stirred reaction

was _nmai nt ai ned under a nitrogen atnosphere f <
WS i -Pry4 (1 nl; 3.44 nmol) was added %C?/Eléﬁhamwm

reaction and the m xture was -Wg-2005/ 075484

PCT/ EP2005/ 000976 -84 stirred at RT for 12 h and then

refluxed for 4 h. The reacthn@®n m xture was cooled to

room tenperature apd diethyl al um num cyani de (3.8 ni;
3.87 mmol ) was adf 2l St '
anot her 5 days. Twe Jeacti o

g conpi nued for
e % di | Umd with
50 nL of dichl orofet ha e\'{:.:‘) 0 N NaCH

were added until alunmi fim granul ates g
removed by filtration through CELITE(r§ ‘ gani c

| ayer was renpoved in vacuo and the residue purified
on flash chromat ography,. on sjlica gel (50%

Et OME7EXaPenzod-part gWYHYlfH’iEeft‘élPT%ac onpound (933 ny;
78% t heory). step

2+ 4- (4-but yl - 3- dVBINQhexy! net hyl - 2- oxo- | - oxa- 3, 8- di aza-
spiro[ 4. 5] dec- 8-yl ) N yl - pi peri di ne-1-carboxyl i x
add tert-butyl ester (}0: RN=cB@a; (®:R<BBW=RH= C-
10 C5H11) O M N- COxdvE Sn-Bu " ------ " To a
sol ution of

s 0 AeckyieneSY 1 Ol U o i b B, B ) P8 wes
addedi32.& ml-xbbugyl hﬂamm (8Q- A 8mdd; Z:5Hoip;heRines): Al@ithe Ridition was
cﬁfrﬁé_t'tl: the r%?«%loog%ﬁgc}lg% ?vgmh}led g) % Egtrv}l]g Sortibn WPEaL g (44.6 mmol)

I'trogen a was adde

ofrdthepylrdginssidons andAf mb of THE3wapaddad dwopwviest. ; The copling bath was
réRbyid zg{H ti.(])l@ rezﬁ:ﬁﬁg Iniur&las stifed’2 ambieR téFhYdrbifule. "Rfter 17 h, the

stirred for 24 h. The reaction was quenched hy .
reaRioR iR 99enahsd by addiior iqdla‘,m@%l%?ﬁaﬂgefimﬁ E’i‘i‘téé with
E*td)!a&@.lal The g&héoﬁﬁbhasg_“ﬁb @xtrﬂ::ctﬁhﬂ%t "&f@}ﬂfﬁﬂ)ﬂgﬁs’fﬁ@aﬂnd o Binedlorganic

n rie . pum,sul fate, . fi e n e
s sisee wetenondniatne bigh pir o S rod v apoifisd ppatiord s
r&tlish-poldviln-Thig;crikle produd@tdt pprified by Msh chropatogtephy oneflica gel
Qpehpege 351 6iiady hedis ty$°-1%9zl"-aﬁé¥iﬁd PYeisgai Ly (o afford
801 (58 %) ®f 3-ltinayl ed-perpimdi44pipE i@ahnmé’ﬁé) [MyH]R=258.

n-Bu; R' = c-CoH11) N T™M 6 Y n-Bu

step 2: 8-Benzyl-4-butylidene-3-cyclohexylmethyl-1-oxa-3,8-diaza-

spiro{4.5]decan-2-one

. B-Pr

/
)N:GCN-CHZM
o

(4]
(23: R=Bn; R'=n-Pr; R" =c-C;H,,)

To a solution of 21(R = Bn; R’ = n-Pr; 1.43 g (5.56 mmol) in 25 mL toluene was
added 9.8 mL of potassium #-amylate (16.68 mmol; 1.7 M in toluene). The mixture was
heated to 50° C and a solution of 851 mg (6.11 mmol) of cyclohexylmethylisocyanate (J.
Med, Chem. 1996 39:1157-1163) in 6 mL toluene was added. The reaction was heated at
70° C for 17 h, quenched with saturated ammonium chloride and diluted with ethyl
acetate. The aqueous phase was washed twice with EtOAc and the combined organic



To a solution of
4- (4-butyl - 3-cycl ohexyl net hyl - 2- oxo- | - oxa- 3, 8-di aza 25
4. 5] dec- 8-yl )-4-net hyl - pi peridine-|-car 2b /000976
W%Eﬂ"e(“{”é’ﬁ butyl ester (19a: R = n- Bu; R' = c]-%Hll;
545 ng; 1.07 mmol) in 20 nlL ofgydi chl or omet hane was
added 1 nL of TFA at roomtenperature and refl uxed

;Ihgges rabhed WL Brifd, dried dvércsb didén fulfasd aridosap orta&ﬂpa bffbadrayeliow oil

Th h| th d
THREr A BP0G BN BrL b e ERIORePar 8 T sUAEl Biheane
A575) wiffd:rﬂl 198 m{gH@% ) of 23 TRe B Rarire P& ef c-Gald 113 epar anstable light

apd drijed kU ulfate, filtered and the
1% Y Qi ™ 8&%@?“%%@ tgggg?ford 300 ng (80% theory) of
19b (R = n- R' = ¢c-C5 t;‘ [I\/]+,:40?. steB .y
5 4 4-s(ap£mlgutylidew-éi-@'hbhy?w}m¢ vt Séld%érqhnwf&af ~bepzay})pigeridin-4-
?E% 85]:1&% foM 3de@n-2-one (I-14)
yl - pi pet Prd ne [-carboxylic acid
(2 6- di net hyl - phenyl ) - am ¢@,(1-80) A m xture of
2, 6-di net hyl benzoic add (3 , 1.47 mol), HOBT (225
ng, 1.66 muol) arlfodi i m de (610 ng, 196 nmol)
in 20 nL of 10% di ckfO han s otirred at
RT. After 16 h, a ut».no -&4005 0.48 mol;
R = n-Bu; R :cC5H11§o|n2 of \S?
reaction mxture was 1o stirred at RTpfes .
resulting mxture was filtered through CE F(r) and
washed wth 10%OM-/ DCM The filtrate was evapor at ed
to dryness under reduced pressure and_the crude

pr oRentovabsf theberzykproterting grompdrare Ra BrgPrighy &R R'=¢
Pﬁ:’% q% %ﬁe & Eh&gofqm/m OH),/C
c"‘orﬂ) %9% %d orr eﬁ{p gﬁghilyggglcﬂl}wllggglsd acid (OH)2
10 asd|BtOW atiabpi 40mpsp Thesfingl si6p wap cupied 94t 85 %cr?‘%ﬂ%m step 5 of

ﬁéﬁ?@éﬁ) THE;tltﬂe'\@Ufﬂ "bundﬁ@-ati) Wi CH{ANBH s B clear glass (3%): MS (ESI) m/z
Benzenesul f ony pi peridin-4-yl)-4-butyl-3-rydohex

MBI Hg2- | - oxa- 3, 8- di aza- spiro[ 4. 5] decan- 2- one (1-71)
OO0 OM CNNS A~ -Cn-Buve/ M To a

sol EiAamiPeE 519b (R = n-Bu; R' = c-C5H11; 1.Qy; 2.24
mTDI) TEA (0.311 nmL; 20 0.226 g; 2.24 mol) and 25

Ch RIS AERy b Gl SR  meory

15  etyl)xi-@da-c38- Eiﬁzﬁ-gpqu[g Shdecpprd-arg (Id2)

\
Oﬁﬁcc%

step 1: 1-Benzyl-4-(3-methoxy-prop-1-ynyl)- piperidin-4-ol

Me

A
N-CH Ph {21: R =Bn; R' = CH,0Me)
HO

_ To a solution of 4.67 g (66.6 mmol) of 3-methoxypropyne in 50 mL THF at -78°C
20 was added 26.7 mL n-butyl lithium (66.6 mmol; 2.5M in hexanes). After the addition
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triethyl ammoni um chloride was filtered and the

vol atile solvents were evaporated in i'acuo. The
si_due was partitioned between Et OAc and 1N
W - i :
é?%’éﬂ%@s ayer was washed with water and brine, r%oggé’owm

over magnesi um sul fate, and eggporated to 25 afford
1-71. The crude product was purified by flash

wfgrs] rgglgn)ﬁei %%1% EQ t1§§ éri\si%l 'égi??sgnvg%:ﬁmﬁdﬁéﬁ‘k@-agd‘]a solution of 7.01 g (37.0
rhe]) ﬁ-hﬁlzﬁt%pipeﬁémd)ﬁghbé"ﬂﬁjﬁvﬁ.@dw fropwise. The cooling bath
%8@%8%@@%%32@%“4 %@ﬁ%‘sﬁff@ﬂ‘ 8t AribidAl teBerature. After 18 h,

: EP20057 000976 - 86 n-Pr . { N Mo
(hercagtspvas QESERAYHh SRFIRL SRR A4, igHd Hipvater
agg I(ﬂgigiﬁg'n ﬂ‘g%é%ﬁégm Phase gas3 \Tvaﬂrelafv)ithf Etg)?ﬁ ald thd comabined organic
ok B AN AR
shimk; Glter&@Miidevapsandsy vadbtte afforde rddishigold aiksThe crude product

GO PRRET bk RSt G5t DTy b B8 MRtgRAal A Fhaades:2)
Thetyehizyil was dhiiqrbiol gieris3 (g (B6%6) ofi21 6R =THE RiassCHufode): ms (ESD) [M
J&@g& &g~ The cooling bath was removed and the

- ctTon mxture was stirred at anbi ent tenperature.

After 17 h, the -reaction was guenched ddi { i on, of

St atcaide - Hemr-areO e s 4B IR A R 5Bl -5 8
dmg_s?.gg 4IRS enyas extracted twice with EtOAc. The
conbrned organic phases were washed with brine, dried

over_sodium sul fate evapor t if . .

r eddioshsogian €420 %@%r’ﬂﬂﬁ)p?@gﬁgtz @B@‘E‘ p:g??llz@%ﬁ)k‘)if/“dved in 10
rhll, ﬁltﬂﬁ%néehgag rmaﬁ Larm!ﬂyobpbtssisidm 2-agglate (IE88GRDIdkehANEIN toluene).
Biaimizhe vt Bt tp 78 Cordy £ piign IR aSheGin Hlsof ARt R = -
Gsis—lqg ﬂig ing#1 S8 mhryn}) in 3 ol tedwdreiwasladdeds Theskjctioy washeated at 75°C

en 2 . .
fég _%eh,z%e_ﬁg}% L}%l)t/}P water %“dgd‘é‘iltg Omhtélxe;lflyrlrg(tzel%tle._ | iI‘?m g];a}s?ef g?zgi sgparated
and the pjueofisipisisd seshed twisgavigh FHOAQ Npe co lﬂﬁfﬁrsﬁmec ghgses were
washed with brine, dried over sodium sulfate, filtered and evaporated in vacue to afford a
gold oil. The crude product was purified by flash chromatography on silica gel and
cluted with a gradient EtOAc/hexanes (1:1—7:3) to afford 100 mg (29%) of 23 (R = Bn;

R' = CH,OMe; R" = -CsHy,) as a light yellow oil: ms (ESI) [M+ H] = 399,

step 3: 3-Cyclohexylmethyl-4-(2-methoxy- ethyl)-1-oxa-3,8-diaza-spiro[4.5]decan-

CH,),0Me
O T X O
0

O

2-one

(24: R' = CH,OMg; R" = ¢-C;H,)

To a solution of 500 mg (1.25 mmol) of 21 (R=Bn; R' = CH,OMe) in 15mL
EtOHwas added 200 mg 20% Pd(OH); on carbon and 5 drops of HCIO4. The mixture
was pressurized to 1000 psi of H, in a steel reactor bomb and stirred at ambient
temperature for 17 h. The reaction was filtered over CELITE® and the filter cake was
washed with BtOH. The filtrate was evaporated in vacuo and partitioned the residue
between 1M NaOH and EtOAc. The organic phase was washed sequentially with water



(23: R=0Bn; R :n-Pr;'R" = c-C5H, ,) To a solution

of 21(R=Bn; R =n-Pr; 1.43 g (5.56 mml) in 25

tol uene was added 9.8 nlL of potassiumt-anyl g&Lrprcese00976
WO Y5834 hol ; 1.7 Min toluene). The mixture V\g(g 50

heated to 50C and a solution.g$-851 ng (6.11 mmol ) of

cycl ohexyl net hyl i socyanate (J. Med. Chern. 1996

aB® biihe [dried®Ir dobivd SHifat OdrieRepdatedat danho tFhfford 68 ing 6%

e 2 AR L %ih?léhq% oA S P an.

aqueous phase was washed twice with Et QAc and the
corrbtepexdaMyglahe:qdmilemlQz,sztﬁmeﬂ@rbambanp@@m&—yuJ&?(Z—

di | fat
S e T R e v A
product was purified by fl aéﬁ chrormt ography on silica

gel (EtOAc/ hexane 25:75) afford 190 ng (9% of 23
(R=Bn; R=n-P—R = c- Hll) as an unstable |ight

yellow oil: s @ M + = 397. step 3:
4-buty| i dene- 3-cC Ohex .

na( [ N M
1- (2, 6-di net hyl - benzoy 'gin - ¢
yl]-1-oxa- 3, 8-di azaspPro[ 4. 5] decan- 2; 4) n-Pr
NNCNM OOM Renoval of the b y tecting

group from23 (R=Bn; R =n-Pr; R'" = c- C5HL1)was
acconpl i shed byz2scrit=ali;OMe; RiyarGHankT 32 b-di-Merbenkeyl)
>  presence of 20% Pd(OH) 2/ C 1o and Et()—| at about 40 psi.

The f| nal step was carrjed out ,as n_st
of Redu@fyeaminatipRavasicaine %éaﬁﬁ%ﬁ?f'&“ keP%%f S e gﬂ‘e crude
pRSditt Wal I'l@ a6k8 Yironitog ety elatiag with/lt gtadi&®Df methylene

it ﬂi&%%*%h B8P K ik (%0 theomy) off o5 s oo s

(BEI)QMWH—I) -45mxa- 3, 8- di aza- spi ro[4 5] decan 2-one (1-12)
k ONNM OOM

10 EXAMPLE6

3-Cyclohexylmethyl-8~[1—(2,6-dimethyl-benzoyl)-piperidin-é—yl]-4—ethoxymethy1—
1-0xa-3,8-diaza-spiro[4.5]decan-2-one (I-11)

Olocw X O Q’j

step 1: 8-benzy1—3-cyclohexylmethyl~4-methylene-1-oxa~3,8-diazaspiro[4.5]decan-

15 2-one

The title compound was prepared in 57% yield using the procedure described in
step 2 of example 3 but substituting 1-benzyl-4-ethynyl-piperidin-4-ol (21: R = Bn; R'=
H; 1. T. DeVoss, J. Med. Chem. 1994 37(5):665) for 1-benzyl-4-pent-1-ynyl-piperidin-4-
ol. The crude product was purified by flash chromatography eluting with EtOAc/hexane
20 (1) to afford 23 (R = Bn; R' = H; R" = ¢-CsHyy) as a yellow syrup: ms (ESI) (M +Hl*=
355.

step 2: 8-Benzyl-3-cyclohexylmethyl-4-hydroxymethyl-1-oxa-3,8-diaza-spiro [4.5]

decan-2-one
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step 1: 1-Benzyl -4-(3-net hoxy-prop-1-ynyl) -

pi peridin-4-ol M NCHZPh (21: R = Bn; R = CH2Ow)

HO To _a solution of 4.67 g (66.6 nmol) of P2005/000976
W%“%%%Qypr opyne in 50 nL THE at -78 C 20 V\gng:dded

26.7 mL n-butyl lithium (66.-@ommol; 2.5Min hexanes).

After the addition WD 2005/075484 PCT/ EP2005/ 000976

-88 was conpl ete the reactloc):EqDIxture was warmed to O

C and a sol ution of 3 U nol ) of
1- benzyl - 4- pi peri do gnd B5 THEQ@REhadded
dropwi se. The cool i ng”bat# Na noved and the

reaction mxture was stirred at anbi ent tenperature.

After 18 h, the reﬁggc}@QBﬁq@mﬂ@mgo@éﬁ sat ur at ed
ammoni um chl ori de a luted with wat ef and Et OAc.

The aqueous phase was washed with Et QAc and the

conpy B@&uﬁd&rgam Cg (@B@ﬁﬁﬁoﬁ\ﬂﬁl&@i s BB FaR' v onc4Hin) in 100 mL
ter an
ofgﬁﬂfﬁaga&}ea 2t rgeg-f?fﬁ 8§ LA e QYR EioR Uk Féﬁuxed for2h

ated i n vacuo

L
TheRaitsdhwaldoleilto o"mmcbmmbmrhimgﬂtwas\néée f?ilpwp By 39“*

f Lash P b,
as &5 ﬁ@r Oﬂg G?%%% )Th%[mﬁtdglé l%@s &f&eﬁtldﬁb'iilet\&rhﬁeraﬁu\rlee or 1.5
pcﬁlr&ﬂ)ugo e &isture df lzqal(dr\wategﬁx quenc @,_é\@/gg/{ O;’Eg cr[uig]e
m: e'?'lrasl gt ng] % I dt trllle laqtzeous phase was washed two ﬂmes with

enzyl - exyl ne - oX i
Etﬁ)aqa iﬂmcan@nsad Qigwae’gb%%f%e w%%&giw “)éﬂ’:h‘? ﬁazgoy thieflich
W%EE%\/E) Biin® FTHR2 g4 ﬁl@asg &anama oﬁir sadmmquafaanﬁmed and -

oot e B L Rt PR Ry il

flash cﬁf'tﬁnifb?ﬁphﬁemf&ﬁg hﬁht&@&ﬂlei@@(w) Soliyradbygne y ene

VG Lis = faetdtl, ) ad 8 hidgold

8‘%‘3/1?[‘%%/ nﬁ? &?ﬁ %%fl\%gaémegg QQ The reua)\ctl on vvgas
thlatlﬁd(m[) (A5+H)+f=c$r7317 h, quenched with water and
diluted with ethyl acetate. The phases were separated

22‘,1%}1% e 4 anécgﬁﬂﬁﬁg Qyﬁl@mmw:cm =8¢ spifd{d.5]decan-2-

washed with brine, dried
omever sodi um sul fate fil ter ed and evaporated in vacuo
to afford a 20 gold oil. The cru Bk oduct was

purified by flash chro lica gel and

eluted with a gradient c/ (%gl-*7:3) to

afford 100 ng (29% of (R j.B = CH20we; R' =

c-CSHII) as a light yellow oig™ ms(ESI) [M+ H +=

399. step 3: Y

3- Oycl ohexyl net hy| - 4- (@ﬂﬁ&ﬂgxﬁ setysFyl 1- oxa- 3, 8- di aza
. -spiro[4.5]decan- 2-one 'nC

To a solution of 24a (R = Bn; R' = OH; R" = ¢-GsHiy; 2.0 g (5.37 mmol) in 20 mL
EtOH was added 200 mg 20% PA(OH), on carbon. The mixture was stirred under
balloon pressure of H; at ambient temperature for 3.5 d. The reaction was filtered
through celite” and the filter cake washed with BtOH. The solvent was evaporated in
vacuo and residue dried to give 1.52 g (100%) of 50c (R" = ¢-CsHyy) as a yellow syrup: ms

(ESI) (M+H)* =283.

step 4: 3-cyclohexylmeth}rl-4-hydmxymethyl—2-oxo—1-0xa-3,8-diaza—spiro[4.5]
decane-8-carboxylic acid tert-butyl ester

CH,0H

O/\N/SCN-CC’:CM‘%
H~o"
O .
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cj ~CH2)),O 0 25 (24: R = CHOwWw; R' = c-C5H 1)
To a solution of 500 ng (1.25 mml) of 21 (R =Bn; R

= CH? in 15 nL EtOHwas added 200 ngy 20%pRd(pHhid000976
W%?’P{’B’g%% and 5 drops of HC1O4. The nixture was

pressurized to 1000 psi of H291Tn a steel reactor bonb
and stirred at anbient tenperature for 17 h._ The

" eaghi;QRlR drishe €t 'ede-0ViEn; m,g;ﬁéag}mmml in2Qank MeQl an 10 ml,
cake was e . Erid¥Eas stirred at
IM,H@@?"ZWW‘F‘}%@ ﬁ%cgb%fn{c}’ % 3 ﬂﬁur’%‘%}gﬁ d Htthée?é%%i%d e, jﬂm; 1 with
Btene eanadvhhiacrer abdl. Fhereactirhwaniedarrdn yREees 3k ﬂ‘jE N
washe Uend | ' Sfra¥e 2006410 7 Gihes with EtOAc. The
“ﬁ@fﬁﬁgg@gf Og&g%@eﬁyé‘gﬁﬁe Wbr i drq"Q ed. over sadi over
combiratieorgmc phaspoyere s@sh S%‘HI?BH%}Yo‘“éfH”&Fe& apaBrR #%3%
SHER! Sl oAbz 6% ffordea Y@lbiy oil) The candeairpeist Was
. B + + = . S ‘. .

rsi6pd b esh atienmipe iy poedched e Yitya radiens 9%?t§’§°§h§“;)+
(13=47.Y) do-dhvd @50 mg (32%) of 50b (R" = c-CsHlir) as a clear glass: ms ST M+
nmet hoxy- et hyl ) -1 - oxa- 3, 8-di aza-spiro[ 4. 5] decan- 2- one

B- -Z\N O4ccNtMe 0 0 Me 5 (25: R = CH2OMWe;, R' =

c-CH, ; R = 2,6-di-M-benzoyl) Reductive i,hat i qn

Was sEpry: iseaymhexﬁmed@érdwmeﬂlﬂt%@i%1@@'@@;@&%‘5@?"[4'5 ]

The cyud 6] WRSyIR g4 fied by flash
dersh "F?S’Pﬁ@h@a%{éc%?i ng 1vvlytt h a gradi ent of methyl ene
chl ori de/ et hanol (45:2-*45:4) tomfitford 46 ng (10%

theory) of 1-12 as a (ESI) (M+H+ =
526. 10 EXAMPLE 6 3- he

1- (2, 6-di net hyl - benzo - pi (? '
| - 1-oxa-3, 8-di aza-spiro[ 4 5] decan-2-one (I1-11) CHzZCEt
O step

L% Gl lAL 081 BB ppapiimater st
PHBpas eddédn Sitesion o WbURI ﬁ@’@ﬁél;&az% Qgg%sgr Med Th
After 15 minutes, ethyl iodide (97 mg; 0.62 mmol) was added and the reaction ‘tvas stirred
at ambient temperature for 2.5 d. The reaction was quenched with water and dlluted: .

| with ethyl acetate. The phases were separated and the aqueous phase ex.tracted two times
with EtOAc. The combined organic phases were washed sequentially with watefr and
brine, dried over sodium sulfate and concentrated in vacuo to afford a yellow oil. The
crude product was purified by flash chromatography on silica gel eluting with
FtOActhexane (1:1) to give 157 mg (67%) of 51c (R" = ¢-CsHyy) as a clear glass: ms (ESI)

(M+H)" =411.

step 6: 3«-cyclohexylrnethyl—8-[1-(2,6-dimethy1—benzoyl)—piperidh1~4—y1]-4-
ethoxymethyl-1 -oxa-3,8-diaza-spiro[4.5]decan-2-one

3-Cyclohexylmethyl-8-[1-( 2,6-dimethyl-benzoyl)-piperidin-4-yl] -4-ethoxyme.thyl-
1-oxa-3,8-diaza-spiro[4.5}decan-2-one (I-11) was obtained from 51c c-CsHyp) utilizing
the procedures in step 3 of example 2 and step 5 of example 1. The crude prpduct was
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' " added of n-Buli (41.2 mL, 103 mmol of 2.5M in hexane) dropwise over 10 m. After4 h

15

20
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step 2 of exanple 3 but substituting
1- benzyl - 4-et hynyl -pi peridin-4-01 (21: R=Bn; R
DeVoss, J. Med. Chem 1994 37(5):66 S/000976
ch&%hmqlﬁ 4-pent-1-1, nyl -pi peridin-4- ol. The%:(?gg{ewo
product was purifi ed by flash%hromat ogr aphy el uti ng
wi th Et QAc/ hexane 20 (1: 1? to afford 23 (R:= Bn;
pusified by-flash cisiamatogrephy gresiliengellrting with a@siipny qﬂmqthﬂene
cﬁéﬁde/ﬁe@q—l ?90 1—>90 4) to afford 189 mg (95% theory) of I-11 as a clear oil: ms
enz - 3-cycl ohexyl net hyl - 4-hydr oxymet hyl -1 - oxa- 3, 8-
i’b) r-o15 4 5] decan-2-one WO 20051075484
PCT/ EP2005/ 000976 -90- CH2CH N-CH2Ph CTOO -O-C O .
(S0EXARIFIE,; R = OH R :cCH 1) To a solution of
209(564nm3|)of23 (R = Bn; = H R":CC5H11)

" AR o ottt ot e 311?03‘)% 235 Rgda-Girols.]

| undzaat-Zeone®g6rool ed to OC and 30 nil 1M Na()—| vvas added

followed by slow 5 addition of 40 nL 30% H202. The

m xture was stirr t anbient tenperature for 1.5 h,
poured into a m x ofi ce and wat er and quenched
with 1M Na2SC8. Th d%" XDy | uped with

Et OAc and t he aqueous p times with
Et CAc. The conbi ned organl pEXtracts we shed tw ce
with 1M Na2SC3 then with vva‘t'er and B¥in he organi c
phase was dried over sodiumsu#HeP4 filtered and io
concentrat ed in vacuo to afford a yellow oil. The

crude |f|ed b | ash

ohr Rt d ﬂﬁéﬂﬁ@?&? F7 \B‘P?F‘%?%&‘é)ﬁ&%ﬁ altritegs. 15)

fol  oned by nethyl ene chIo |de/nethanol (9:1) to
afford 2.9 g of inpure 50a" = c-CSHu) as a thick
gold syrup: ns (ESI) pRP 3:

3- Cycl ohexyl met hyl - 4- hydr 8 yl - 1% oxa- 3, 8- di aza- sp
ro[4.5]decan-2- 15 one JHOH C (:rNNH O

To a solution of 10g, 12.4 mmol of hexanenitrile in 100 mL of THF at -78° C was

the reaction was poured onto a mixture of saturated NH,Cl , extracted with EtOAc, the
combined EtOAc extracts were washed with brine and the organic layer dried over
sodium sulfate, After filtration the solvents were removed in vacuo and the crude residue
was purified by flash chromatography on silica gel utilizing a gradient elution of (10-50%
EtOAc/hexane) to afford 15.7g of 27 (R' = n-Bu) as orange oil (53% theory).

step 2: 9-benzyl-5-butyl-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one

HN —CH,Ph

L)

To an ice-cold solution of 10g, 34.9 mmol 27 (R' = #-Bu) in 100 mL THF was
added lithium aluminum hydride (52.4 mL; 52.4 mmol; 1.0 M LAH in THF). After 1h
the reaction was quenched by the addition of 2 mL water, 2 mlL 2N NaOH and 6 mL
water with stirring. The reaction was stirred for 30 m then filtered and the filtrate washed
with EtOAc. The combined organic phases were washed with brine, dried over sodium
sulfate and eveporated to dryness. The crude product was taken up in 60 mL of THF and
carbonyldiimidazole (17 g, 104.7 mmol) was added. After stirring at for 48 b, the reaction
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O (50c: R=H R'=c¢c-CHl 1) To a solution of 24a (R

=Bn; R =04 IV=1c-CHLl, 2.0 g (5.37 nmmol) in 20 nL

Et OH was added 200 ng 20% Pd(OH)2 on car bon. P2005/000976
WO ¥ as stirred under ball oon pressure o]g at

anbi ent tenperature for 3.5 dg¢3 The reaction was

flltered 20 through celite and the filter cake washed

Cﬂ?‘nm’@ %Yl@ r’the Eqiaﬂaded, drieq stercodivadn sulfate
r esl due ed to gi o
and gEwgntraied i Jrane ue %gs Pltrgﬁi gtgaéogr%ptahgpon sifica

gé elutlng w1th a gradient (50% EtOAc/hexane to 1% MeOH/ tOAc) to afford 2.3 g of

pae: Prc%ﬂ gﬁe"t %@%Eyé@%‘l‘? dprods: lt;e?;(abﬁtsl A

ester Cl120H N-CO2Cve3 0 ~~~ O 25 WD 2005/ 075484
PCTktep3005/ 000976 -91 To a solution of 50c (R' =
cCBHll 1.52 g; 5.37 nmol) in 20 nL MeOH and 10 ni

zw?ssi &%ﬁ ‘%y&l@ﬁ&éy?rﬁeﬂ'l 1- 1L 6x8-3,95di37a-spind [ .5 andletdre 2-one

reatlon vias ed at ient tenperature for 21 h.
d—n volunme and diluted wth
wat er and Et OAc. The aQueQus phpse was extracted
aqueous two tinmes with h conbi ned organic
phases were washed sequent | yAw tFra#&Fer and bri ne,
dried over sodiumsulfate apdOc entrated in vacua
to afford a yellow oil. The®rude product was
purified by flash-chromatography on silica gel eluting

di e E / ay @dded NaH
%50;%%11 7 1 Wﬁlmél inl30°rAL Y NMP g:
(ggg I;rigﬁ Yaridl) +'Pq]i r%agcﬂoggfs s;%):: dabl T Ai'?er 30 rﬁfn% €s, laﬁgxylmeﬂlyl
béggug/xﬂs gé%ilr@%ﬂg 8 S%ﬁbl')o'xﬂé’fﬁhh’ydn ixane-wasdeaed 1@ 8¢ C for 16

o soaled t REBNthezessioponrin Wi pRiSd (O fgheoThette eve
Sg}gﬂf {é‘ﬁ deggﬁfcﬁdetﬂﬁte lafid EOmﬂentrﬂdEtmEyna@dEhe gmdu; was
ron Q N
proified by fes ll@rgmaé:'g: elu%g({ghvﬂﬁ'l g‘é‘?ﬁe 90%
RetBAe/MERink) Ma&ddedR‘aﬁd Btt;@\"r—'eraﬁls orL 886506 theoBH. . at

anbi ent tenperature for 2.5 d. The reaction was

SO S S A b sl Shon

extracted two tines
Q
H
N-d
-0

A mixture of 30 (R' = n-Bu; R" = ¢-CsHi31.5 8, 3.6 mmol), 0.24 g PA(OH); and 2
ammonium formate (3 g, 36.4 mmol) in 30 mL EtOH was heated at reﬂux_. After3h, 10
mL 10% aqueous ammonium hydroxide was added and mixture was reheated to reflux.
After 1h, the reaction mixture was cooled to RT, fltered through CELITE’, washed with
EtOH, concentrated to dryness and the residue purified by silica gel flash
chromatography eluting with a grad1ent (EtOAc to 20% MeOH/EtOAc containing 0. 4%
NH,OH) to afford 30 (R' = n-Bu; R" = ¢-CsHyy; 0.92g, 79% theory) as a clear oil.

The final product I-76 was prepared by treating piperidine 30 (R' = n-Bu; R" = ¢-
CsHiy) as described in step 5 of Example 1.
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with Et OAc. The conbi ned organi c phases were washed

sequentially with water and brine, dried over sodium

sul fate and concentrated in vacua to afford /?:IPE W
WO@S/0758¢ 20 crude product was purified by 1 Bei/EP2Sin0007s

chr omat ography on silica gel,eluting with

Et OAc/ hexane (1:1) to give 1%4? (67% of 51c (R' =

st%}{%ﬂ)l‘fg a dear gl ass: ns (ESI) (M +H) + = 411,

3-cycl ohexyl met hyl - 8- [ }- (2, 6-di et hyl - - pi i
in-4-y|]-4¥ y [ 1 ( t hyl - benzoyl ) - pi perid
et hoxymet hyl -1 - oxa- 8
EEON( NM CNON
1- (2, 6-di met hyl - b8
- 4- et hoxynet hy

diaza spiro[ 4. 5] decan- 2- one

= ohqulnethyp439 [
NpKper n- Ayl ]
-di [ [4.5] decan- 2- one

(1-11) was obt utilizing the
procedures in $t€p 3 of exanple 2 ana step 5 of
exanple 1. The crude product was WO 2005/ 075484

t%%gﬁ{gp gggrﬁrl)cﬁx%gmﬁ)dﬁdl& @bl drash

litca gel eluting with a gradl ent

of met hyl ene _ chl de/ Mef
rTgT()gsogmﬂweaf;?’? mp- 'ﬂugrfaggﬁg@@ar}mﬁf 4f%p[gt 01( ﬁguslﬁ% was
addets)3 &Zﬁrt- NRtaEbohate (272 mmol) in three portions. The reaction

e e LU sl M S o

The MixtGrdveas doolkd tb/boorﬁlfé}ﬁpﬁbhse epd the solvent was evaporated urider
redﬁllcéj:ll BEGS Ben Z%{ O T ﬁ:ﬁ%i{%&%ﬁﬁ%ﬂ PO(f'nﬁZl of E’,%@A@n?ﬂé bfgahk‘. phase was

uti on

wasifed sequenéially with @Ni iChael bfLIlQi)Fh'l tsogm@l @q%andéhggavent
was) Lvagcn%lt’éd m(vﬁ}ul-ac; Tﬂe’soﬁ@%amt{sﬁihzgd Sk Boﬁiﬁg A&ehes to provide

27, 8¢UP 6 thery) of St whery et pbpty giler 0y s M =
212/_\/|th Et OAc, the

step 2: spiro[6—ﬂuoro-4H—3,1«benzoxazine—4,4’»piperidin]-2(1H)—one—carbamic
acid tert-butyl ester

Yo _<o

0CMe,

F

To a solution of (4-fluoro-phenyl)carbamic acid tert-butyl ester {16.0g; 75.8 mmol)
in 300 mL anhydrous THF at -78° C was added dropwise tert-butyl lithium at a rate
sufficient to maintain the internal temperature below -75° C. The reaction mixture
stirred at -78° C for an additional 30 m. The reaction mixture was warmed to -25 °C and
stirred for two h. The reaction mixture was cooled back to -78 °C and a solution of 15.1
g of 4-oxo-piperidine-1-carboxylic acid ester (75.8 mmol} in 160 mL anhydrous THF was
added dropwise. The reaction mixture stirred at -78° C for four h. A solution of 1 mL
potassium tert-butoxide (1.0 M in tetrahydrofuran) was added. The reaction mixture
was allowed to warm to RT slowly over an 18 h period. The crude mixture was diluted
with 300 mL Et,O and the organic phase washed sequentially with 2N HCI, water and
brine. The organic phase was dried over sodium sulfate and concentrated under in vacuo.



conbi ned Et OAc extracts were washed with brine and the

organic | ayer dried over sodiumsulfate. After

filtration the solvents were renoved in vacu E§000976
WQ 2788 due 15 was purified by flash chronmatograp

on silica gel utilizing a gradisent elution of (10- 5096

Et OAc/ hexane) to afford 15.7g of 27 (R = n-Bu) as

ﬂeﬁx@%?u?%s t(rﬁ&rffft&ﬂ%ﬁ{ EﬁOA@ﬁt@o@de 10.61 g (42%) of spiro[4H- 3 1-
brazorpang oA EPSEdinL SRR B RS T F R eGPk oT 6t o

of log, 34.9 mol 27 (R = n-Bu) in 100 nL THE was 20
addedep 3:thiydivhakyiniethyvspiyad Sitbierd-88- #1benz@ziterdpdipiperidin] -

M LAH i n . THE the reaction was quenched
%}ﬁt) at“?Sﬁc%f’e’EB‘r%ﬁ'{eJ“{}er 2 nL 2N NaOH and 6 ni

wat er Mﬁth stirring. The reactlon was stirred for 30
in then filtered and filtrate washed w th EtOAc.
The conbi ned organic Y "eS§M@ e mashed w th brine,

dri ed over sodium sulfa\e gvepor at ?Eo dr yness.
The crude product was take ®THE and 25
car bonyl di i m dazole (17 g, 7 mmol ) was added.
After stirring at for 48 h, reacti on WO

2005/ 075484 -93- PCT/ EP2005/008976 mi xture was poured
onto brine, the organic |ayer sBparated, dried over
sodium sul fate and concentrated to dryness The

gglsl,g 9 7591 éoﬁ)u %Bg%g?ggS § uﬁﬁ@%&f} %ﬁgﬁ?%@gioﬂn%%dmm
hydEide El@u)moloﬁ%fdmpdrsgn@ngnmpr pﬁ} e’l"]:@geﬁcpgon-mgﬁgre stlrred for
cg'l %[e]nzcy\'} E@nﬁ&yc@iag@%{#ﬂ%ﬂ Erﬁnﬁ&@' 11f3'3erﬂnﬁﬂpﬁé)sqdd35 dsdppfisa The
: neaqjmxglxg.lr@ iWeas gt ];cb }3 huﬂ}fgccgﬁleé 1Q FRom fempergfure and
10 dﬂg&tecﬂ#“th 208 bl QJé@era mlm&txnﬁe waf exdvacteR theicawith EtOA8g The

aremFe Wi ComBReh SHed O ST R 4G copppledindis Feduced
fibiUe STheayallahapu iy flsh tromatigraphy aridia (eL02%
o Tetat IR 1) T AR PR Ga o B ur e Tas

poured onto brine. The organic |ayer _separated, dried
Overstq:oﬁ Buepcliet dmethyhepico HEEA- Giflagrahsnzpipamess4 migeridin] -

15 jﬁlﬁp Je was purified by flash chromat ography on
§ ca eluting with a gradi ent (10-50% acet one/ hexane)
to afford 30 (R = n-Bu; Ry =c¢c-CoH 1;1.5 g; 65%
t heory). o
0
N NH
F

To a solution of 1.2g of 34 (R" = ¢-CsHi;; 2.8 mmol) in 10 mL dichloromethane
was added 10 mL TFA. The reaction mixture stirred under a nitrogen atmosphere for 138
hours. The solvent was removed under reduced pressure to afford the trifluoroacetic
20 acid salt of 35 (R" = c-CsHy). The triflucroacetate salt was dissolved in 20 mL
dichloromethane and 20 mL of aqueous saturated sodium bicarbonate was added. The
 reaction mixture stirred for 20 m after which 40 mL of dichloromethane was added. The
- organic layer was separated and the aqueous layer was extracted with dichloromethane.

The combined organic layers were dried over sodium sulfate and concentrated under
25  vacuo to afford 918 mg (99%) of 35 (R" = ¢-CsHyi): ms M' =333,
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15 step
4:5-Butyl - 3-cycl ohexyl net hyl -1 - oxa- 3, 9-di aza-spiro[ 5.5
an-2-one 0 nbn ~__~-O0 0 A mixture of P’iq/lgﬁbg-mm}g—,ﬁ
W‘#{’@%&’Q‘ = ¢c-C5H11:1.5 g, 3.6 nmol), 0.24 g PA(OH)2
and 2 amonium formate (3 §,9636.4 mmol) in 30 nL Et(]—|
was heated at reflux. After 3 h, 10 nlL 10% aqueous

amm;y}dmem{ﬁh@ﬂ&dﬁxtﬂ@ﬁ(addﬁﬂethﬂﬁemﬂoﬂ){ﬂ{-pipeﬁdonehﬁéfoedi I-
to refl.e n m xture was
414w eaire O‘ﬁﬁs‘é @8?’ “ﬂh? 8(@?"@'LFTE(r), washed with

Et OH, concentrated to dryness and the residue purified

by BXAMPRE®el flash chromatography eluting with a
gr adi ent (Et OAc to 20% MeOH Et OAc contai ning 0.4%

7 g@%@or %? gircginﬁﬁ%gﬁ %enz(iy{) ?ﬁ)erﬁn-fr— pﬁi&"ﬁm%%ﬂ) -1-0xa-

3,pdipaseiso 4\5] decant2-ore; spmEeRR Romo-ace
25 C5H11) as described instep 5 of Exanple 1. WO
2005/ 07515!r OPCTI EP2005/ 000976 -94- EXAMPLE 8 0 O

(1- 414) Me O stepO 61 f1 uoro- phenyl ) car bam ¢
acimBu but yl ester Jlo\g ut/onvof #25 M. oo
p-f 1l uor N i ne (234 00\ m_/ an s THE was

3 gdi-tert-but N onat V2 nmol) in

under a M trogen at nosphere and heated a eflux for 3
houpss. g =Hig gipgdyir e was cool ed t49 room tenperature and
t he 'sol vent was evaporated under reduced pressure.
The residue was d| ssol vedgfa@oiﬁ)o mL. of Et CAc. The

organi ¢ phase ya vvashed sequentl ally with 2N HC1 and
brine, dried ov su e agd the solvent to
was evapor at ed | v CUO.N Lg wagrecrystallized

f r om boMeD(CHxEX a pro A 40 (85%theory)

of (4-fl uoro-pheny .)m;ar bam c %&ZI d -butyl ester
(10): nms M+ 212. step

2: spiro[ 6-fl uoro-4H 3, 1- benzoxazi ne- 4, 4' - pi peri di n] - 2(
1H) - one-carbam c acid tert-butyl ester i p~O OCMe3 15
F step 1: 4-Butyl-1-oxa-3,8-diazaspiro[4.5]decane-2-one

2.0 g (5.8 mmol) of 4-butyl-2-oxo-1-o0xa-3,8-diaza-spiro[4.5] decane-8-carboxylic
acid benzyl ester 12 (R=CBZ; R' = n-Bu) was dissolved in 25 mL of EtOH and Pd/C (10
mol%; 10% by weight, dry basis, Degussa type) was added. The reaction mixture stirred
under a hydrogen atmosphere for 18 h. The solution was filtered through a pad of celite”
and washed twice with EtOH. Evaporation of the combined filtrate and washes under
reduced pressure yielded 1.09g (88%) of 4-butyl-1-oxa-3,8-diaza-spiro[4.5]decane-2-one

12 (R=H;R'=»-Bu): ms [M]* =213.

step 2: 4-butyl-8-[1-(2,6-dimethyl-benzoyl)-piperidinyl-4-yl]-1-oxa-3,8-
diazaspiro[4.5] decan-2-one

To a solution of 4-butyl-1-oxa-3,8-diaza-spiro[4.5]decane-2-one (12:R=H;R'=
n-Bu; 1.09g; 5.1 mmol)) in 30 mL DCM was added 1.24 g (5.4 mmol) of 1-(2,6-dimethyl-
benzoyl)-piperidin-4-one followed by 2.1 mL (7.1 mmol} of Ti(IV)(O-i-Pr)s The
reaction mixture stirred under nitrogen for 18 h. of Sodium triacetoxyborohydride (1.6
g: 7.7 mmol) was added to the reaction mixture followed by glacial HOAc (0.365 mL; 6.4
mmol). The reaction mixture stirred for 24 h. Aqueous ammonia (20 mL; 10% aqueous
solution) was added and the solution stirred for an additional 10 min. The mixture was
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To a solution of (4-fluoro-phenyl)carbamc acid

tert-butyl ester (16.Qg; 75.8 mmol) in 300 nL

anhydrous THE at -78 C was added dropw se t erdehihudsooosrs
WQ?Q‘%{PB' 4t a rate sufficient to maintain the internal
tenperature below -75 C. Theagyeaction m xture stirred
at -78 Cfor an additional 30 m The reaction m xture

filded HW%% ; thoughth Grididde 0CKrhFlueE". fite drgenibs wékevaporated
react]

n xture s cppl ed bac 7 1
nssr pndoarel e and B preciedias Dpftied Rl < B Brephy on slica
o GitH §ﬁf&iﬁft elufn8 295 1)% methafolrih etoyhyadtatwitlr DRt %emsmonia) to

added dr i\Se. T j } it d sl 10 -3,8-
progide &?ﬁ(’/ﬁ‘%) &?é&u&ﬁr%ﬁﬁgﬁ%ﬂnﬁﬁpﬁnggg? E%e?ﬂuﬁﬁ iR o%a-3
5 diwerdpitolit.s}dedene(Z-ofe:vhs M} et 428y dr of uran) was added.
The reaction mxture was allowed to warmto RT slowy

Vel 51%L&E§-g%ngﬁxao>§%yﬂtwﬁ(mﬁahﬁemymmgmJpﬁlaﬁidam-yu-1-

W ™3 ' he“organi ¢ phase washe
- oweldainzezspirg[3dldpcapN-PE | water and brine. The
organi ¢ phase was dried over sodium sul fate and

EOC‘rIHIi% EF]’ %%1@%51/818 8%@11121% (0.855 btﬂﬁ(ble) of\ Wb RHT B/ [@—KBA&ﬂmeﬂlyl-l-be_nzoyl)-
.- esl t.ur _
P@F@&Bﬂ%ﬁﬂra’fﬁ'gé@ﬁaﬁ&“’ L3I ne%ggﬁﬁﬁ%iﬁi@,lﬁfg’fw 14
10 di@ﬁzlﬁfegﬁﬁikdﬂewéaﬂ'éegﬁh@ eubedivas]ad2éd H0mes Fom)alumging and 7.1ul
1 4. = .1.S n o
 (BpipldTan yprepyIS Bl e Thebs wpssaled g hesseg ot (0"
for 45 &' “Thic perctich was fé thhoughCEIATE sandtha BIter hesh Wastrasy?

CaLRE i £ wérdkoficéiitrated
53 e G e NS B oSl i el drthcaioncd
winded réediwed ;pt}:ssprmﬁe,req;@%wsgpg@ YSIDE FEVersEe e%ppjgr;[?;a Iy

15 HPPE d SRR OR i cltibR T B0b6 T 90% RBRonitritn dl% aGeaus

cyclhe met hyl br e . 3. ymol) was a
b stvm@?gff?ﬁ%ﬂt%%ﬁéa% (3o sl o SR e B 6 ¢ for

18 h, then cooled to roomtenperature and 1o dil uted

W tExANMPTH10f water. The m xture was extracted thrice
with EtQAc. The organics were conbined, dried over

sodju ul f and ncentrated under reduced
pr eéisgl@!%‘ﬁlﬁ‘?%@?‘aﬁfg was purified by flash
chromat ography on silicagel (10% EtOAc/hexanes) to

afford 1.21 g (47% of @34L{&' = c-C5H11): s M+ = 433.
step 4: 3-cyclohexyl -Spiro

(]
[ 4H 3, 1- 6-f Ldor obe ME-4, a4 - pipeasign]’™ 15, Sparate
2(1H) -on - N ONHOo a sol ufifn of '
= ¢-CoHUL; P8 mmol ) ()37 10 nl (i t hane
/N n-Ba /N
Z z
12 38
'y L
R d\-{v
N n":Bu Z’N n-Bu

Z

. 38a: R = camp . 38b: R =camp

20 step 1

To a solution of 600 mg (1.73 mmol) of 12(R=Z; R'= n-Bu) in 10 mL THF at -78°
C was added n-Buli (0.70 mL; 1.90 mmol; 2.5M in hex_anes). The reaction mixture was -
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was added 10 nL TFA. The reaction mxture stirred
under a ni Ijrogen at nosphere for 18 hours. The sol vent
was_renoved under reduced pressure to affordPtCkm:
WO 8 oaceti c 20 acid salt of 35 (R'= c- C5H11)P20Q|:"{1000976
trifluoroacetate salt was diss®lved in 20 n
di chl or onet hane and 20 nlL of aqueous saturated sodi um

st?iré?cﬁitbﬂ gat ﬁr\msﬁm'ﬁddﬁ@iiedlﬁ}edrop@ﬂe nddinioniof { 18) & )stmphexic acid

or a | 0

FE T TR M ——
aRTRMED s 15 ayiay then ambidnt seantpatatnig for dibe NThererntionaras quenghed with

sa&%ga? cﬁa%ﬂm%pﬂe@ e@ohax Sﬁ@dﬂﬁeggﬂm@b,«e\asa m&n q‘ﬁk?ﬁﬁeé‘%%re

concen under In vacuo to af

sqpeemid and 38 agmeous extraied thyee tmesuith- EH3AC. % combmeggrgamc

DR e o o

sofiuRessil e ol EUERSERIA 0 B8 éﬁ tereinegs é‘%ﬁgéwim
d— ﬂasﬁ'c:%rﬁkto hy élatifg dzkth&tgiydheblecrfm;ﬁr)e/EtOAc (8:2 t07:3)

oS oAb S sy s ik
ntsr(ESI)quHqé et320. dciecbr(d fr&tipnNEQIO Mg23%) of thefbess @onpaler

15%)(3{ was 150191 )a’s ';z/gvhge cn%fsggﬁs'bsog?.ergs &SI? f‘M +Cﬁ§{mﬂ7. 00

1: 4-Butyl -1-o0xa- 3, 8-di azaspi ro[ 4. 5] decane-2-one 2.0 ¢
(5. 8epidol )

of 4- but yl - 2- oxo- | - oxa- 3, 8- di aza- spi r o[ 4. 5] decane- 8- car

boxiyhiaGolution of 210 mg (0.40 mmol) of 38a or 38b from step 1 in 6 mL THF and 2
mL water at 0° C was added LiOH monohydrate (36 mg; 0.86 mmol). After stirring at 0°
C for 2 h, the THF was stripped and the residue was diluted with saturated NaHCO; and
ether. The phases were separated and the aqueous extracted two times with ether. The
combined extracts were washed with brine, dried over sodium sulfate and evaporated to
an off-white powder which was dried i vacuo to afford 135 mg (97%) of the carbamate

39: ms (ESI) [M+ H]" = 347.

The resolved oxazolinones 39a and 39b are converted to (R)- and (5)-1-1 as

described in Example 1.
EXAMPLE 11
Human CCRS5 receptor-ligand binding assay protocol

Human CCRS5 receptor (Genebank ID: 29169292) was cloned into mammalian
expression vector, pTarget (Promega). The construct was transfected into CHO-Gy¢ cells
by using Fugene Reagent (Roche). Clones were selected under antibiotic pressure (G418
and Hygromycin) and sorted 4 times with a fluorescence activates cell sorter and a
monoclonal antibody specific for CCR5 receptor (BD Biosciences Pharmigen , Mab 2D7,
Cat. No. 555993). The clone with highest expression (100,000 copies per cell) was chosen

for the binding assays.

Adherent cells in 225 mL tissue culture flask (~90% confluent) were harvested
using 1 mM EDTA in PBS (phosphate-buffered saline) without Ca*and Mg”* . Cells
were washed twice with PBS containing no Ca?* and Mg*". CHO-Geis-hCCRS5 cells were
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acid benzyl ester 12 (R = CBZ; R = n-Bu) was
di ssolved in 25 nL of EtOH and Pd/C (10 10 rml% 10%
by weight, dry basis, Degussa type) was added,

W?é%{’é‘l‘”%ﬁ*m xture stirred under a hydrogen at m)sp 52005/000976
for 18 h. The solution was fi-lgpered t hrough a pad of
celiteo and washed twice with EtOH Evaporation of
théterepspbndeald 151 0% mBtie i@ndldisatieg buffee(>0 nilddIERES, 1 mM CaCly, 5

W%ﬁ[’eqy%eéo%agg%g’og%%gs?pl ro[ 4. 5] decane- 2-one 12

(R=H R=n-Bu): ns [M+ = 213. 15 step
2 4pbLT 94), BH 4), Sal@ldnﬂécd]wthwdzl@maﬁe Qﬁﬁ(eBMuan;llO 04%yNaN;.

]-1-oxa-3, 8- diazaspiro[4.5] decan-2-one To a solution

Of i-W choztsgmshécﬂs %iﬁrtﬁq?hﬂ)odeﬂs @Lﬁ%eas@m@mal fl382s. Al

o)
ddaa@@p werg 4[1%16(115 bmda%blgﬁeesf SOLmMHéE)Pﬁﬁ m#g paclz .5 mm'IgCIz, 0.5%

Hggn@gy%)nggﬂ'ﬂg@-4 one followed by 2.1 nL (7.1 mol)
of Ti(IV) (O i-Pr)4 The 20 reaction m xture stirred

L e @ierya“”ﬂ%%@)hvglgaﬁaal coneggiration

of b ndMe &L mms)ar (P EMEB Hoowe Pg]l?acTIwI coriphemndalilagsns were
| |
md’e i IJQS al@T%S)\ T%%reﬁﬁ?&l@%g%% Eg(f" Heﬁ gIr']l'ge%st%émtﬂmunds

wmmﬂedm@ﬂtercsﬂsmmﬁodhe addivipedf xfadrohamcbddu tional 10
mn. The m xture was WO 2005/ 075484 PCTI EP2005/ 000976

d?é#%et %ngfﬂl%ﬁdl?% SSHO cr%ll& %&'retslﬁvf'\wgrk'%ﬁ g\%‘é&@FﬁG ﬁl@eﬁﬁ:’lﬁEs using Packard cell
hargsiete &1 W%‘Q%fﬁ PectEaidwigh 988 B0k 5%?@&%‘%&% yL 4 fiter plate
mbwagn%ti@%a@%m& with 2§ queEPm 500 gV Na€t1 liCaﬁla and 5mM

I\é%ﬁb?f?%teq/ %)n‘e%:}glv CB&%tesTw 3%1 9@5 e‘t’%tf (970%} B G0k miin, added with 40 pl

séntilliripn-fRid dnd ﬁ:a&ddV{thPid(hPCb'Eﬂipﬁ)ﬂﬁ)Pqﬁkﬁdmﬂlh Qountyas used to
Hifgésé gféfe rgdig!el&izv?t'y%gﬂ f%épégﬁafane- 2-one: nms [M +=

3: 5- but (2-net hoxyet hyl ) -9-[ 2- (1 - di net hyl - benzoy
l) - Eppégindm:g-wa efermined vnth control wells added with radioisotope and

i aﬁd%@h&%—% é:@ﬁélﬁkém@]x@a% R RiRIAK s 4 KObsH ESIARANTES to

sczm‘bg? the s:gnt[rq 56 Hr;q@:( bipding vas dstsymined by subtracting the non-~

RCITR Fhieh Pot4l mhaim Iae@ahsm% edpﬂa;@am ttse[gbr&he@e afispeRifiert €l
di oxanes in

Rgéffir‘&begfﬁa (g Bitodh e et dinsd g g o CoRsSpteations of the tet
ligdnidrih meiplivatks and dhe ddta @/a5amatyded using GraphRuddisny (GeiphPid, San
et hq¢1 )The tube was seal ed and heated at 110 C for 18
% reaction was filter through CELITE(r) and the
fllter bed was washed nethylene chloride (3 X .,5m_&._ .
TheSamertempléty ICsedasa tasulting$tass Husnan GOR8 sereptardigand binding
pressure. The residue was purified using
agg@ﬁﬁégﬁ‘éﬁﬁglgg; sem preparatory 15 HPLC on Aquisil wth
gr adi emt—etutTOom {09909 acetr om t 11 18/ .19 aqueous
TFA  buf feampomadNoaf f or ded 16 Bipdimolgsn ¢M)-81 as t he

triflouroacetate salt. RANTES Mip-1la Mip-1b
& 0014 0.018 0.013
I-3 0.14 0.14 0.27
I-73 0.2 0.4 0.9
1.75 0.0045 0.0034 0.04

Example 12
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EXAMPLE 10 Resol ution of Enantioners Me e OO0 Me
Separate WM Me s O4 ?Me D astereoners Zi N n-Bu

-)37 a ENO Z Jn-Blu 12 38 _R + RiNnBlﬁé@@g
o = — 2005/000976

Wh208p(075#84 i OH 38a: R =canp Li QH 38b: R = canp

HF 39b: R=H 20 step 1 Ta mpsol ution of 600 ng
(.73 mol) of 12(R=2, R=n-Bu) in 10 nL THE at -78

C vagvagdel _I_Eé’lnﬁ'eﬂdtecf&lﬁ&ﬂ Mlsionlas@§ Mol ; 2.5Min

hexanes) . e reaction mxture was WO 2005/ 075484

PCT/EP2005/ 000976 .- 9 iy
ol M156.S0PBg R ster i p ers et ftior &RicS il fhporter actvity.
Gzl of theodel] dink deed( 4ffectomeelld). 0B derivdd)iretn SHad vl over-Spméssing HIV-

1?1 rPro{eEnS %ﬁ(ﬁ%& O{#l?@é ﬁ%g{ ag %\?lgus?gfh &@tﬂ)nd?&ﬂ ﬁﬁggﬂcafget ée'ﬁs) is

Gm -NKreGEREduakartstitusivelyreaprsssing (o h pudiiherfioorecertonRGR5. The

tﬁgétl&eﬁ leéf\’l:érﬁgﬂ ﬁﬁ@ PR VREES tucifl8se ﬁcs r¥&idh ssette, When
arat ed an aqueous extracte e ti

e@@‘?@lroand'lth%e ltyaad, 6P168,ProtgRY %‘PWéfeéi ngwé#ector cell

Smdr | eg Ve rzés\its\éﬁglééiut&@qqcﬁérﬁmmd rgéiﬁ@é]ﬁrdaniﬂﬂﬁnﬁlté e fusion of
um su e .and evapor 0 a

g 0 CEILE Pt LA B v e SRR SR O lrrase s Sndey the

c@Mréﬂoﬁ)HéVdJ TRO¢leh egrs él?hyespbnﬁivel) fgamlleﬁ by thegnegti eells. Ghe ability of

an t 2 to7: to_affor.
RS Wibenitip bltick R EHE ucighdref aietiiPe G Masub b ecrease n
Iiciferake awiikvity.l O ms (ESI) [M+ H + = 527. A second
fraction of 210 ng (23% of the |ess nonpolar isomer

Miﬂ{bz}@h@ﬁ&i for tl’i‘e %@i}% Srefd S%r%%ﬁk& Ampéﬁé %}dHel'ﬁ{é ESkan [ M

(momolpyesy: Aassdnl@He 3t¢tfom¢ll ding bBtlla %?wglenmcqf% Qﬁﬂ)liharbormg
pTRE2-Hyg-gp160 to express HIV gp160 upon Dox induction and pTat-GFP to express
HIV Tat-GFP fusion protein. The cells were maintained in DMEM + 10% FBS + 400
Og/mL G418 + 200 Og/mL Hygromycin B. Cells were split twice a week at 1:10. 2) CEM-
NKr-CCR5-Luc cell (suspension): A lymphocyte-derived cell line acquired from USA
NIH AIDS Reagents Program (Ref #: 5198) that express human CD4 and CCR5 and
carries an HIV LTR-driven luciferase reporter gene. The cells were maintained in RPMI
1640 + 10% FBS + 4 mM glutamine + 0.8 mg/mL G418. Cells were split twice a week at
1:10 to maintain good activity. 3) Steady-Glo luciferase assay system: Promega, Cat #:
E2550; stored at —80 °C in aliquots after being dissolved with the buffer provided. 4)
Doxycycline (Dox): BD Bioscience, Cat #: 8634-1; diluted to 2 mg/mL stock solution in

water and stored at —20 °C.

The assays were performed as follows: Day 1: Hela-R5-16 cells were detached with 1
x trypsin (0.25%), plated 7,500 cells per well in 384-well cell culture white plate in 25 [IL,
of phenol red-free DMEM supplemented with 10% FBS and 1 [g/mL of Dox. Day 2:Ten
[L of diluted compounds in phenol red-free RPMI-1640 containing 5% DMSO (final
DMSO conc. = 1% in assays) were added. Fifteen [IL of CEM-NKr-CCR5-Luc cells in
phenol red-free RPMI-1640 containing 10% FBS medium (15,000 cells /well) were
added. Day 3: Fifteen [L SteadyGlo substrate per well was added, left on a gentle shaker
at RT for 60 min, luciferase activity was read on a top-counter or a luminometer.

{(Experimental controls: standard CCR5 antagonist control; no compound control; no

target cell control).



10

m, water at 0C was added Li OH nonohydrate (36 ny;

0.86 mmol).

sat urat ed NaHCO3 and et her.
and the aqueous extracted two ¥lres with ether.
conbi ned extracts were washed w

After stirring at 00 15 C for 2 h,

wdtmonesasit ri pped and the residue was dil uted WctfEP2605/000976
The phases were separ at ed

dried

e&&%ﬁ%pﬂ fusion

b
sodl SAmesKeRPRE g0 data prsel %@%H?Xﬁgﬁgpwé@t

t he

The

gbrem@ﬁenqk[(ﬁ@i in vacuo to afford 135 ng (97% of the
car

amate 39: nms (ESI) [M+ H + =

347. 20 The

resol ved oxazol unagl%%ggzgl\g%hpddy?c ﬁ_y‘g

m/erted to

EXAVPLE

(R - and (S)-1I-
bi ndi r(go@gsay pr

ot ocol

11 Human CCR5 receptof-yl i gand
Human CCR5 recgptor (Genebank o ZUJ.b 292)
into manmmal i an |25 _expFé3si on_Vect or rget

s cl oned

(Promega). The constrp§ was transf qp@@g i nto

CHO Gai 6

cells by usi ng—Fugere—Reagent
sel ect ed under

{Roche €rones
anti bib2lc preslsure 0@@@1 and

wer e

Hygronycin) and sort 2 tinmesf with E uor esgence
activates cell efrﬁl 8.9 4 +Hogdy

specific for CCR5 redegagor (BQO

Bi osel®fzes Phar m gen,

Mab 2D7, Cat. [No. 555993). The CTong

Q\ﬁ th hi ghest
é chosdn 30

expression (100,000 b‘ﬂﬂzes per| cel )
for the bindi ng assag5146Adherent cel<b$)025n 225

mL

ti ssue cul tur e ftrask—(=969%conftuent)wereharjvest ed
using 1 mM EDTA i n PBS0¢phosphat e- buéﬁé”?ed salli ne)
‘Wi t hout Cat +and I\/gt+._3 Ils re \Cge‘% twcg wth
- PBS cont ai ni hg Hre—Gaz+—ara—Mg2a+ +6-rECR5 cel |l s

were WD 2005/ 0]

75484 PCBR2EP2005/ 000916 00299 t hen

10b/m ILni1ce

resuspended (1
CaCl2 2'-'?5 L\

nmM HEPES, 1 nmM

R T

fer (50
. 05%

NaN5, pH 7.24)] pH 71@14 suppl

ement ggoogst h f reshly

made 0. 5% BSA & NaNS:
-hCCR5 (Ix 10 6/m) Jef3s were
plates. Al 5 ¢iluti

Erghty_I1T CHO-Gal e
added £6 96 wel|
Ofg Were ! made |rb@09@d| ng buf f er

(50 mM HEPES, 1€

NaN3, pH 7.24)| The rBM@’ﬂes wer

=0
U J/U DQ

e i ncsB&0dd on 4

., 0.05%
cel |

shaker at RT for 2 h wth a 11 nal
0.1 nM 1251 RANTES or 1251 MP-la or 1251 M P-
compound dilutions were nade in PBS, 1% BSA.
r eaCEXAMPRIH 18re was 100 pl per well. The test

concentration

of
1(3. The
Tot al

conpounds 1o were added to the cells prior to the
addi 91 A | igand. After incubation, the cells
wer eﬁ g&{/est'ggﬁgﬁt o GF/C filter plates using Packard
cel |

Pharmaceutical compositions of the subject Compounds for administration via

several routes were prepared as described in this Example.

Composition for Oral Administration (A)

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

each; one capsule would approximate a total daily dosage.



harvester. Filters were pretreated with 0.3% PEl /0.2%

BSA for 30 mn. The filter plate was washed rapidly 5

times with 25 mM HEPES, 500 mM NaCl, 1 nM CadCl 2 Z‘{}d 5%%976
WOMO 754 usted to pH 7.1. Plates were dried MYIOgap>/00097¢

(70C) for 20 mn, added with | 15 scintillation

fluid and sealed with Packar'o1 opSeal - A. Packard Top

Count was. ..used to asure. of 4he radioactivity for 1
m'n(rE T%OI 3| ady ik (8 det ermined w th

cont r Ol—wel-ts—adeeg—wt—-ath-et+setope—amd—botFer—and
t he non- speci f imprbdianti ng was det er m_n8dwllitng an
excess cold RANTES tg. sone of the conttngj,/ wel | s.

Speci fic bi nfihg HFEYEBY er ni ned by subtfraéting the non
20 speci fi cMapnesiimtsrhran ndi ng. Resul t D.3%e expressed

as the percentage of specific 1251 RA bi ndi ng.
| C50 val ue@foﬁ%ﬁ%ﬂﬂ]@f%ﬁ%?%d usi ng varyil\%(g%

concentrations Qhchble test ligand in wyeispicates and
the data was anal yzed using GaphPad Prism (G aphPad,
San - Di eg®VP (plyvirgdpiar lary | C50_dat®%resyl ting

from Human,,CCRS recept or - 1.1 ga galel 1
o v She HEP G SOTEGG iR i CApE P i3l heARFIE Aédhanol
Thé Forkreulddiger is thenkried@nd farnfedingo @bletsd contaming abput 24 mg of active
0.27 - 7.3 0. . - 0045 0.0034 0.04
C‘B?B?r‘b‘i“b ‘?[‘%‘ W@’%Bé‘/‘%? g"ﬁ’é"k DZ%B‘S X PCT/ EP2005/ 000976  HI V
envel ope- nedi ated cell-cell fusion assay The conpounds
5 wer Eotnposidionifer Qral AdministratientCbn i nduced | uci ferase

o)

reporter _activity e of the cell line used
(effector geldfgdntwas derived from Hebatgat.! s

over - - rom
a R5 vi rusActieeospound cel|l line (takB8&t cells) is 5

CEM NKr-CCiE&'S’ -luc econstitutively exprggsi ng CD4 and the
co-recept or D&%ﬁlc‘fa‘l}'he target cell al s% carries a

H V-1 LTR-$tdimerhlorcief er ase gene exp?B$si on cassette.

Wen effectqr,and target cells are ultured, gpl60
protein e ﬂg'gﬁ?fah‘?the ef f ect or ceﬁ'?sgsurface

recogni zes;’,jotp?llfagmtors CD4 and CCRa0bg target cells-
and initiate the fusion of the two %SJ’l types. Tat
prot ei n acErapilased $ugar expressi on of Poc§ferase gene

under the g&bﬁ@)%b%lsoﬁfﬁdﬁl)v LTR el energssy

(tat-responsiv carried by the target cells. The
abi lity of Vee@GREK §WMerdyabiltste) t o bl okl 8el | -cel | fusion

was mnlt%lggorP[}é measuring the decrqpgs D

Colorings 0.5mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient % wt./wt.

Active ingredient 025¢g

Sodium Chloride qs to make isotonic
Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
0 isotonic. The solution is made up to weight with the remainder of the water er



5

'10

15

luciferase activity. Reagents used for the assays were
prepared as follows 1) Hela-R5-16 cell (nonolayer): A
-ela tet-on cell Iine (BD Bioscience, feat#2005000076

W@%@SJS%‘ arboring 15 pTRE2- Hyg-gpl 60 to express HIV

gp160 upon Dox induction and- plBat-GFP to express HV
Tat - GFP fusion protein. The cells were maintained in
ifikEMns fliedd EBSugh 402 midgimine@biSefilRendpiakaged under sterile
C}—%@@%cm B. Cells were split twice a week at 1:10.

3 NKr - CCR5- Luc cell (suspension): A

| ynphocyte-derived cell line acquired fromUSA NH

Al DSuppasitent Eomulgionff) Ref #: 5198) that express human

CD4 and_CCRS and 20 carries an H\V 1TRdriven

| uci ferase rigpaIgi&s dene. The cel | g, wel, mai ntained in
RPM 16-&6—1-4%%5—%11111115*—8—8—@11——' .

A18. Cel | s Awitve ingoedientt wi ce a weekR03 1:10 to
mai nt ai n goqdolg&ﬁ)@/‘det cois teady &l @od uci ferase assay

system Prone stored at -80 Cin
al i quots af t%rlydbbylm gii)r@i;éﬁO(bed W t B45Pe buf f er

Db g i o B P ORI EbP e D o 25 e it

nidds &dratiathg@ts ¢ BQalGveighte assays were perfornmed as
follows: Day 1: Hel a-R5-16 cells were detached with 1

X t Si 9 lated 7,500 cells per well in
384-%?,%@&;9—%%@%%& white plate in 25 DL of phenol

r ed- f r ee—BiEM-SHEpHeREREet—w-t+—+-8%0FBS—ame—t—Bgrnt—of

Dox. Day 2: Tepredi@htsof di |l uted conpounds 4 henol
red-free RP% tIGZU cont al ni ng 5% DMSO Zf(#}%L 30 DMSO
conc. = 1% i‘HF"ASSYEY ere added. Fifte

CEM NKr - CCRBphatig0cel I's in  phenol red-frze RPM 1640
cont ai ni ng % FBS nmedi um (15,000 cells [well) were
added. Day 3W§Pi%Veen DL Steadyd o substtfate per well
was added, IgfderQRil2a gentl e shaker at RF for 60 mn,
Iucn‘erase activity was read on a top-counter or a

| uni nonet er Petrolipar i nental controls: stthdard CCRS
ant agoni st conpound control ;0.p® 35 target
cel | controlq\?g.ﬁ'@%%%g/ 075484 PCT/ EP20051000976 101
Sonme exenpl @rygpyl@atibeat a resulting fromMHY

envel ope- ne fusi ass re given
bel ow: Conp%%ﬂekgll}y @?”lanﬁﬁgrjon 408 0026 1. 75

0.014 1-78wWaP75 1-21 0.00001 g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring
to emulsify the ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations (G)

Several aqueous suspensions containing from about 0.025-0.5 percent active
compound are prepared as nasal spray formulations. The formulations optionally
contain inactive ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to
adjust pH. The nasal spray formulations may be delivered via a nasal spray metered
pump typically delivering about 50100 microliters of formulation per actuation. A
typical dosing schedule is 2-4 sprays every 4-12 hours.
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conposi tions of the subject Cgapounds for
admnistration via several routes were prepared as

des gtk BGthrefdidbid %%a{mtﬁegoﬁ? %&aipﬁbﬁ,rbrftﬁé folo@ing claims,
Admnlstra‘tloncééG Ingr,edlengé/o ./\gt.méctl,ve scosed
eXRFGISEd retbelr specifis fopme phuFerBs oo, BT Risiosdng e dlisclose
ﬁﬂac%%li'l& altaethod @ @%&Eﬁbﬁr @dtaﬁnilgi'gxmjdiaﬂﬁked ir&ﬂbm@phli}‘trﬁte, may,
ca es .cont ai nj ng..abopt each: e_capsul.e . .
SGBETHY R 68T Rahbing o phfuch It 58 Mle ) G RBRY ykigyention
5 iPdiveisPRGOE/tB&es’6 - 102 Conposition for Oral
Adm nistration (B) Ingredient %w./wt. 1Il. Active

[ [ .20: 0%, . ' . 0 . .
o o L ER BRI IS RSB B Boly o by gy of llustration
ang exampleyforpaipesds of datitylandosnisestanding di wil ke ehvious to one of skill
nir?reﬂ{mg{}g?t M a0 SHifhiidk Ry Be pPcritet withiaRh@§cope of the
appended claims. Therefore, it is to be understood that the above description is intended
10  to be illustrative and not restrictive, The scope of the invention should, therefore, be
~ determined not with reference to the above description, but should instead be
determined with reference to the following appended claims, along with the full scope of

equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby
15 incorporated by reference in their entirety for all purposes to the same extent as if each
individual patent, patent application or publication were so individually denoted.
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The formulation is then dried and forned into tablets
(cont ai ni ng about 20 ng of active conpound) with an

Wagﬁqrs??gri ate tablet machine. 5 Conposition fo.rP&/ii):oe&ooos:m

¥Btation (O Ingredient %w./w. Active

compound 1.0 g Funaric acid_Qg$-g Sodium chloride
2.0 g Methyl paraben 0.15 g Propyl paraben 0.05 g
Granul ated sugar 25.5 g Sor bichgns( 70% sol ution) 12.85
g Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 m

Col orings 0.5 ny | St i

| ed ter g.s. to 100 m The

I
i ngr bt etrRoumdacrrrdng tooFWAda suspension for oral
adm ni stration. Parenteral ,For m,él ation (D) Ingredient

%w./wt. Active ingredie®R
to make isotonic Water foHD
active ingredient is di sRerNed
water for injection. A suff)ebe

0. g Sodi um Chl ori de gs

If{}t% t]o 100 M The
a, tion of the

@pantity of sodi um

chloride is then added withgstirring to nake the
solution 10 isotonic. The solutiton is made up to
wei ght with the remai nder of the water for WO
2005/ 375.484 PCT/ EP2005/ 000976 -103 i njection,

filth

T8 hr ough a 0.2 nicron nenbrane filter and

packaged under sterile conditions. Suppository
FBrnisl ation (E) Ingredient %w./wt. Active
i ngredient 1.0% Polyethylene glycol 1000 74.5%

Pol yet hyl ene gl ycol 4 \1@)4 5% R,

A

RI

—R' o, N—R'

7
(CH,),

is (CHZ)q;

is C(=0)R?, S(0),R%,0r C(=0)X, wherein X is NR’R® or OR";

R%and R? are (a), independently

hydrogen, Cy.o alkyl, Cy.10 alkenyl, Cy.10 haloalkyl, Cs7 cycloalkyl,

Cs.y cycloalkyl-C.5 alkyl, Ci1o heteroalkyl, Cy.10 alkylidene, Ci.10 hetercalkylidene,
aryl, aryl-C, 5 alkyl, heteroaryl, heteroaryl-C;.3 alkyl, Ci-0 alkyl wherein 2 or 3
nonadjacent carbon atoms are independently replaced with -O-, -5-, -NH- or -
NR®-, ~(CH;)R® wherein w is an integer form 2 to 6, and the Cp-¢ alkylene chain
optionally contains a double bond, —~(CH2)WCH=NR9 wherein w is an integer from

2 to 6;0r

(b), together with the carbon atoms to which they are attached, are o-phenylene
optionally substituted with 1 to 3 substituents independently selected from the
group consisting of Cr.¢ alkyl, Ci-¢ haloalkyl, Ci. alkoxy, Cis thioalkyl,

Cy.¢ alkylsulfonyl, halogen, NR™R®, cyano and nitro with the proviso that if R*,
R™, together with the carbon atoms to which they are attached are optionally

substituted o-phenylene, m is 1;

is Cy.10 alkyl, Cy.1p alkenyl, Ci.10 heteroalkyl, Cs.7 cycloalkyl, C,. alkyl-Cs.7
cycloalkyl, C;.s alkyl heterocycle, aryl, aryl-Cy.; alkyl, heteroaryl,

C).¢ alkyl hetcaroaryl,C(zO)RBa wherein R* is Cy.10 alkyl, C;.10 alkenyl or Cs7
cycloalkyl, or a fragment of formula Ila-IIc; :
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The ingredients are nelted together and m xed on a
steam bath, and poured into 5 npolds containing 2.5 g
total weight. Topical Formulation (F) Ingr ele%Q‘é%’Z%OS/OOOWG

WORHES484ct | ve conpound 0.2-2 Span 60 2 Tween

Mneral oil 5 Petrolatum 10- 104t hyl paraben 0.15
Propyl paraben 0.05 BHA (butyl ated hydroxy ani sol e)

0.01 Water gq.s. HO~All of the+~qgredient epcept
wat er, are conbi heatge boutéfe@%ﬁ
stirring. A suffi‘Cie quant4ty‘“of wat €r’ at—about 60C

i's then added with vjgorous stigring to efylsify the
i ngredi ents, and water then added g.s. about 100 g. 10
Nasal Spray Formulations (G Several agueous
K us pé fsiicierLlermcaflaniky - € 0 sebstigied gkypheterosydie apiyfir heteroaryl;
active conpound are prepared as nasal spray
I{SQE:H;R(’&H: N, Cg_!?@a]kﬂt ;@yioatet'eﬁfasmf mglywdb?lkyl, CMIRYIFC;.; cycloalkyl,
i nactive | edi,ent s ,such_.as r .exanpl e,
o B SR GraloL P ATEREES U ERoRTy
car iyxyfiet hytervatil whes esked éndapesdentianat t he i ke.
Hydr, | oL ' just pH The
naségfgﬁ?é%ﬁfggﬁﬂ¥gﬁ¥%ﬁg)ﬁggﬁgggg%%?@gged via a nasa

ra tered punp typically delivering about 50-100
R%qf m%R%Ige& @) bfrdxfogrrmmzataﬂ@hoqdém dlsileraborymh when takep independently

dosiagy eggéﬂaléo% 4, S ROAYSerPREYofethé; hours. WO
o0 B A L B e R oehds O o e
disclosed in the foreggi ng description, or the

K ol Boydsgee ﬁYaﬁ'ﬁ,Orcéﬁﬁﬁ%’gsed intheir specific forns
or in terns of a means for perform ng the disclosed

R unggd iGN, -ND,, SCONRFRT, GORT AGHSS Coyallafit ai ni ng t he

di scl osed result, as appropriate, my, separately, or

N ziméﬂc]or@ n t(; on of such features, be utilized for
Rreal’i od 'Y RVention 5 in diverse forms thereof.

The for ego+i ng invention has been described in sone
Rifet 88 N doWN'w@y of illustration and exanple, for
pur poses of clarity and understanding. It wll be

RODVEOES, LilkyR @, Metabhikbl, Cs ; cycloalkyl, Cy.6 alkyl-Cs-; cycloalkyl,
Heterocycle-Cs alkyl, aryl, ary}-C,.s alkyl, heteroaryl, C;.5 alkyl-heteroaryl;
m is0orl;

n  isindependently 0to 2;

o isindependently O or 1;

p is0to2;
q islto3;
wherein,

each said heteroaryl is independently selected from the group consisting of pyridyl,
1-oxy-pyridinyl, pyrimidyl, oxypyrimdinyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl,
furyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl indolinyl,
N-Boc-indolinyl, quinolinyl, isoquinolinyl, benzofuranyl, 4,5,6,7-
tetrahydrobenzofuranyl and 1,2,3,4-tetrahydroacridinyl;
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hetg

in the art that changes and nodifications nmaybe
practiced within the scope of the appended cl ai ns.

d@gﬂﬁ'j %{4 it is to be understood that the aleufrp2005/000976

ion is intended to to be illustrative and not
restrictive. The scope of theld7nventi on shoul d,
therefore, be determ ned not with referencetothe

abowchoba&mymd@md Hatetroa'ﬁcamda dptiorsily inflependepdy subatifetgd with 1 to
R ARy bR S BRE B g TR 9l eng

¢ 3&1%;?;&% Ce@tilkbiqe 1. halpalhexve bt-s thi k}érﬂrylaaai Eeafr-\}(ﬂnwlom
AR et drgl%!q'( ‘?135%%&1 ttlﬁphét&otaﬂ‘l Sarﬁrml iaO@fc i teaberyh Qéﬁbc)tycl}rl

oa |
PRGN G T IR
pat @gty,) pel,R0 écmpbmwm‘ﬁ NP C ) X2paL.joatkylwertengh halogen,
i ndi V|5‘§1L{,§I Iy "denot ed, WO ﬁﬁ’ Wf&(ﬁ 4 ;105-

PCTNESR Oy aiern giiEe and G2 %Honadéace%t carb(%n atoms are
for Mdepehde ﬁﬁ@d RrithNQ-;-R SN or (vﬂ:n:ﬂe;n @ is an mteger from 0

X“F&e'e%ﬁné AN ce%ﬁ‘z “%%%% %ﬁc{%?ﬂ"ﬁiie.n

Xis NR6R6 or OR'; R2 and R2b are o ndependent |1¥

10 lydr sag_’elnetelﬁcyxdr iairidependgatly gelg}tgﬂeﬁym thegrquy consisting of
hal 8morpholinyl,
iy Ao, T et ot
‘het e&ttaé'lyldyquca@ﬁb dloxgl,ayyl angma_r@ og‘.l wu sﬂg{ &d with J to 3
Pafdritndd éid@ﬂﬂy seﬁ@teli(ﬁcfﬂl Kiyd grobip censistihgmf hgdroxy Ci.

I gl S oS ML ey v

an Ic?hﬁgﬁ{dﬂh&bm 2 to 6, and the C2-6 al kyl ene cha| n 15
optionally contains a double bond, -(CH2) WCH=NRO

pvx\zli;ee énezinr'n]'lo\ﬁr/lelrss, g ajl{r] LeaRLa L0 onterd Qalmi@hixtures, pharmaceutically
acceptable acid addition salts, hydrates and solvates thereof.

2. The compound according to claim 1 having a formula Ia or ib,

(HC) ), R— <y, cHC) (cn,)
R—N —(: N—R' R—N
), ccxi,)

«ny,
Ia 1b

wherein:
R®and R? are (a), independently

hydrogen, C;.10 alkyl, Ci-10 haloalkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl-C,.s alkyl,
Cy.10 heteroalkyl, Cy.1p alkylidene, Cy-10 heteroalkylidene, - (CHz)qR aryl,
aryl-Cy.3 alkyl, heteroaryl, heteroaryl-Ci.3 alkyl,

Ci.10 alkyl wherein 2 or 3 nonadjacent carbon atoms are independently replaced

with ~O-, -S-, -NH- or -NR’-, or

(b), together with the carbon atoms to which they are attached, are o-phenylene
optionally substituted with 1 to 3 substituents independently selected from the
group consisting of Cy.¢ alkyl, Ci-s haloalkyl, C;.¢ alkoxy, C1.6 thioalkyl, Ci.6
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(b), together with the carbon atons to which they are
attached, are o-phenylene optionally substituted with
1.to 3 substituents i ndependently sel ected fr %ﬁosmmgm

WO BB ¢bhsi sting of Cl-6 alkyl, Cl-6 hal oal k

al koxy, Cl -6 thioal kyl, 20 Ct 168 al kyl sul fonyl
hal ogen, NR6aR6a, cyano and nitro with the proviso ., .
t hata]jqﬂSIﬂT%ayl hitaben, NRGH®Rh eyangiant nitre withrtbe provisorthatibR™, R™,

vvhl Ctg) e gl &eagﬁt%%h%m%?@mpﬂ%g%w %g@%%é gﬁcgﬁi}f

-Iambbt@umdaaphgnﬂeneﬁn?s bycl oal kyl , C1_6 al kyl - C3_7
cycl oal kyI Cl-6 al kyl heterocycle, aryl, aryl-C _3

f{ﬁ kyﬁ Ci ei]l%rl C@lr ete?o%]]@il,_(g 7%%(‘;1 e(EleJ @Eﬂﬂsﬂ%&l@ﬂ@ﬁﬁ
s Fiparel Gl Eroary)

cycl hﬁtrrraysrqe Grﬁ afkyl f%ﬁﬂé‘fﬁl -Cop 3
2005/ 075484 PCT/ EP2005/ 000976 -106 ,ter -F 1lla llb
A e FURY, R6@R* 5 al’kpd, R°. 8% R'G ysInpa) iy ar€amdefined in claim 1.
substituted al kyI heterocycle, aryl, or heteroaryl;

R5 an R6 are (a) H, Cl1 10 ailcylr Cl 1 heteroal kyl,
C3_7T"ey¥Py cloal lcyl, C1_ 6 +~ aI kyI C3_7 cycl oal kyl ,
heterocycle Cl -6 al kyl, aryl, -C. 3 al kyl,

‘het eraclasaiél hetsra@irylds Bnldkyd:ndftetl}éwlﬂﬁ'ﬁﬁﬁl |frqgh dhe grake gonsisting of pyridyl,

PR g e o

- Cl _6oxakddyl tlmzobrl , igoxarqly) ang en taken
i ndependently or (b) C3.6 al kylene or [(CH2)2]20 when

t akefych Qeg&faﬂ@ Emd B4d hste lcagabpncmm imdeper@enfly shbsyityted with 1 to

10 R8 R5a ClL. 6
Al SSbSHeRts SERFE Eom ezt promieg pLOKEOR ks b

6a
is G dKal C1.Gllkdxg, Get ﬂnmmml,s albgisnlfoyy) Mbg@yll,NR R
Cl-6 _alk @iué%r? cycl oal kyl, Heterocycle-Cl.6 al kyl,

ar y| <Y43¢ al kyl , heteroaryl cl 6
al kyl -heteroaryl; 15 mis O or_ 1; n is jindependent|y
O t ceagh said hiteroayde prindeprridgnily sshected frqmithe gropp consigting of

I | t}%;rrohd%rg’l VWﬁ{eﬁﬁﬁ-'pyrrohdmyl piperidinyl, tetrahydrofuranyl, and pyranyl
optlonally substituted with 1 to 3 substituents independently selected from the

group consisting of hydroxyl, Ci.¢ allkyl, C;.¢ haloalkyl, Cy.6 alkoxy, C.¢ thioalkyl,
Cy. alkylsulfonyl, halogen, NR*R®, cyano and nitro.

3. The compound according to claim 1 with formula Ic,

@@

R'  is C(=O)R’ S(O)R%0r C(=0)X, wherein X is NR’R® or OR";

RZa is Cl—lU a].kyl, C1-10 haloa]kyl, C3-7 cycloalkyl, C3.7 CYClO&]kY]-Cl.g a]kyl,
' Cy10 heteroalkyl, C;.io alkylidene, Ci.10 heteroalkylidene or Cy.yg alkyl wherein 2 or
3 nonadjacent carbon atoms are independently replaced with -O-, -S-, -NH- or

-NR>-:

R® is hydrogen;
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each said heteroaryl is independently selected from
t he group consisting of pyridyl, 1-oxy-pyridinyl,

yrim , oxypyrinmdinyl, pyrazinyl, pyridazi TEP2005/000976
wE BT f

PUS873#4 " thienyl, furyl, inidazolyl, pyrazolVyl,
oxazol yl, thiazol yI , soxazol.y1|09_i sot hi azol yl
I ndol i nyI N- Boc-i ndol i nyl, quinolinyl,
RS oqw 1, uﬁ-yll Cs heRpAliyL, ay Llucy14c35, @dbaﬂ@l optionally substituted aryl,

g_etzr EQIP Mtrs%egyh &a 14 g]']cyl %1%8}5 F%ﬁ‘gﬁd heteroaryl, optionalty

PCT/ ﬁ&gﬁﬂﬁé&ﬂ&&%ﬁmqgw@bch said aryl and said
het er oar yI are optionally independently substituted

bst
Bonai ol S ) SR GPATE o Ry Arours
Cl. 6 al koxy, Cl 6 hal oal koxy, Cl1.6 thioal kyl, aryl,
&f y| iséydgehkad Craallgioxy, het eroaryl oxy, thioaryl,
t hi oheteroaryl, aryl Cl.3 al koxy, heteroaryl,
te{Qﬁ*C|y| 5 Cl.6 al kyl heterocycle, Cl.6
al kyl'sul fonyl, -NHSC2C1.6 al kyl, SC2NRsaR6a (CH2)"
CO2R9, (C}Q)ICONRSaRGa X1( C»XZ C-lo
HIkyFéarbonyI hal ogen, NRaR6a cyano, nitro and C -10
al kyl wherein 2 or 3 nonadjacent carbon atons are
RPREMEan@ Rl atc nedifaeddn Gldih 1: 0-, -S-, -NH or NR5,
wherein u is an integer fromO to 6, X1 is NRSb or G
X2 i R5R6 7 h
sai dih E:Cr")glc,Pyc éggl’é%()%l ngepglrall enﬁ}%es}glkegst@g}f %%egrgrﬁrllﬁegﬂﬁ
group consistin pyrrolidinyl,
1- rreﬁ-ﬁ@h&qowpﬂ@ms@ﬁmﬂmgﬁp glarmn @ivherein nor phol i nyl |
t hi onor phol i nyl, tetrahydrofuranyl, dioxolanyl and
Ryragxk)@mtlonally substituted with 1 to 3
subst it uent s i ndependently selected fromthe group

ti f _hy Cl.6,h |k
(S ol e o S g 230 ko o
hal Oﬂﬁfhs nNB&aaEEdehalﬂﬁJpnxbﬁﬂlyaiadbamdeppnqlmrﬂe replaced with -O-, -S-,

-enanty gﬂ%:partl ally resolved enantioners, racemc

m xt 1 rhmceutically acceptable acid addition
salts, hydrat es and solvates thereof. 2. The conpound
BE coisdptignally substitnted amghar wgnanﬂlbfrsn’gmutf-:é hsterparyl Rzb.
11\R2aapR2b ~R22/a p R " R2) Rl ( NR KI ~-0O

ar o ? 'J§h u\lx\al)a@co@dﬁg tb dalrh 5 VARroH Rl SptidRAly sutdtifedéd aryl.

pen dently

7. The compound according to claim 6 wherein R*is optionally substituted phenyl.

8. The compound according to claim 5 wherein R*is optionally substituted

heteroaryl.

9. The compound according to claim 8 wherein R* is optionally substituted pyridyl,

.optionally substituted pyrimidyl, optionally substituted pyrazolyl, optionally substituted

oxazolyl, optionally substituted isoxazolyl or optionally substituted pyrrolyl.

10. The compound according to claim 1 with the formula 1d wherein



hydrogen, C-lo alkyl, Cl-1o0 haloalkyl, C3_7
cycl oal kyl, C3_7 cycloal kyl-Cl1.3 alkyl, d-10
het eroal kyl, Cl.l1o0 al kylidene, C lo het er oal

WO 200488, aryl, aryl-C -3 alkyl, heter oaryIlkcyllﬂh%({u?[m097r6
heteroaryl -Cl. 3 al kyl, 25 Clif0 aI kyl wherein 2 or 3
nonadj acent car bon atons are independently replaced

Rz:!\/lh epc’a’r“ i, Lok fC_:; ,Mlﬁaoalk;ﬂr C{ bc)y;:lota&g Cheallyh €no

o- preemoaller aflggﬁcy e s 85 Meslopbfnen 2 o

5,
s Ubsdniatijdest Sarbbf epmnciaaiddepeeleaty eqplzfcp With I’T g‘—m&‘{%{ or NR%
consisting of Cl.6 alkyl, CI-6 haloal kyl, Cl -6 al koxy,

L1.6 _thi 0 R 976
LS g A o
s Wi tHerdrbeychrOw gl tandr ary Cy allgdpheterogiy,
car bon atorrs to which they are attached are
@Dtl ona RNy hessdtuted h&eﬁb:aryﬂ{a IS
Ra ‘F8Pa?‘i'< Sﬁ%{m&aﬁé@gi% ol 3 7 eyel oal kyl . Gl -6
al kyl - C3. 7 cycl oal kyl, 5 heterocycle Cl-6 alkyl, aryl,
R7aryllsh§Bi108€raPk916"=‘ﬂFYét eroaryl Cl -6 al kyl heteroaryl;
A X, R, R5, R6, Rsa, Rea, R, R8, R9, RIO R', m n,
0, ig,ltg3_are as defined in claim1l. -wherein, each said
het er oaryl is independently selected fromthe group

conS| RVA SZTMED
pyrlH Fﬁ PO&@%?%Pé#hg‘ﬁ%éhppﬁ%¥ﬂ?y ,%ﬁWIdéaolyl
pyrazol yl, 10 oxazol t hi azol yl , 0X

10 iSOlmﬂaﬁeby@punéehmsénﬂﬂhﬁymﬂh FB’HE@£F%QF§?nare
optional | y i ndependently substituted with 1 to 3
substituents sel ectegf®frq¥i the group consisting of
hydroxy, Cl-6 alkyl, - oaR Cl-6 al koxy, Cl -6

thioakl, Cl-6 al kybsyl foNJI, whaloge—ddsaR6R, cyano
and nitro; 15 eac s%%d, ocy i s independently

q

sel ected fromthe gragfp consisting of pyrrolidinyl,
| - met hyl - pyrrolidiny pi peri di nyl, tetrahydrofuranyl
and pyranyl optionally substltuted wth 1to 5
Rg%gt 12b u,%@ﬂﬁr virtlehendbon hypnesbadtiduthey etﬁattaéhedgﬁfsa 0"

C D ns t@f%g olﬁ:y étutgérrﬁhql % sub&ltﬂght?' ﬁidépéﬂ@éhﬂy selected
A

haI ﬁ@ﬁﬂthelyﬂs.qﬂﬁmsxsnygnbh o Coe a ky Méﬁﬁ%ﬂ)&' Cis

15 acc da]#ﬁ'\ﬁ ﬁﬁi{jﬂ’;lﬂ?o]wl’\”hﬁllagé@mkﬁ%ﬁal@ano Rabni2a O m R

R®  is Cuio alkyl, Cs.7 cycloalkyl, Ci. alkyl-Cs7 cycloalkyl, optionally substituted aryl,
optionally substituted aryl-Ci.5 alkyl, optionally substituted heteroaryl, and
optionally substituted heteroaryl-C,.3 alkyl;

R*  is optionally substituted aryl or optionally substituted heteroaryl

R* and R® are (A) hydrogen, C;. alkyl or Ci.6 alkylcarbonyl when taken independently
or (B) Cs.s alkylene or [(CH3)2]20 when taken together;

20

R’ ishydrogen or Cy.s alkyl.
13. The compound according to claim 1, which is

4-Butyl-3-cyclohexylmethyl-8-[1 -(2,6-dimethyl-benzoyl) -piperidin-4-yl]-1-oxa-

25 3,_8—diaza—spiro[4.5] decan-2-one
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OO0 R is C(=OR4, S(OpR4,or C(=0 X, wherein X is

NRS

R6 or OR'; RRa is Cl-lo alkyl, Cl-10 hal oal kyl,

W(ﬁ?ﬂépg%gkoal kyI C3.7 cycloal kyl-Cl . 3 al kyl, '1'4]5@003/00097—'6

or
ato
or

PCT
cyc
sub
al k
sub
opt
het
i sO
da
R7

acc
al k
non
opt

-10 al kylidene, C.,0 heteroal dene

c .10 aI kyI wherein 2 or -2% 3 nonadj acent carbon
ns are independently replaced with -0-, -S-, -NH

4-BRE1-8- Bz (2 4-Sinfuty agarsy MBp2@in/ OyiF 48 4xa-3,8-diaza-
/EP2$ C{T)OOQ 6 -109 R3is Cl-10 alkyl, C3_7
| HHO) g CCEI“BP8l kyl - C3_i cycl oal kyl, optionally
stituted aryl, optionally substltuted aryl-d _3
y3- Bemq;zmdmﬂw[b(ﬂ;@{dunahﬂdbdmemé}—pmeyidmﬁpﬂ breeth13y8-diaza-

srgaryl-a _3 alkyl; R4 is Cl-lo alkyl,
naI S

[ u stl uted aryl, optlonally substltuted

er oar is h drogen or Cl-6_alk

0H311 ’fﬁ (15,6l HRer o iRer i Y H5-teaalaiao-pyyran-4-

| yRntthyf)- 1B&@3mﬁu%o@@5}zreehnngohe claim3 wherein
I's hyérogen or methyl . 5. The conpound

3
-Sut Srﬁ-@eq""'@{r%ea%%%%# creradiarkyll Gheb a1 By disse-
apirapehlidecarbone atons in the al kyl chain
ionally can be independently replaced with -0-,

ar yI4 }3?&:8 ﬁo@éﬁl\lﬁﬁe@ést &%LY} eltd g{rq%zi}l %13 S(F%%L%ﬁétﬁqan-s-

conpdmeathy cbox@m&ghaza-apurau ﬁﬁﬂﬂmﬂeﬁm, rempgurshith hgfraghloric

sub
whe

skid uted aryl. 7. The conpound according to claim®6
rein R4 is optionall y subst i tuted phenyl 8. The

CubGt Erpa RSk (16 Shoetdyt otttk do g RgH-L-oxa-

‘to
pyr
sub
oxa
opt
acc

Q*Jsiﬂmzﬁsiﬁﬂ@[@es]&ec&’&.}@neoptl onal | y subst i tut ed
i-dyl, optionally substituted pyrimdyl, optionally

o Ry RRAR - Cob R PPt Bl R dr i Go-isobua-1-

ioxad, 8-yiazarspire N éstapiromd yl . 10. The conpound
ording to claiml with the fornmula |Id wherein

4-Cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-1-oxa-3,8-diaza-

spiro{4.5}decan-2-one

3-Butyl-4-cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl}-1-oxa-
3,8-diaza-spiro{4.5}decan-2-one

3-Cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl] -4-ethoxymethyl-
1-oxa-3,8-diaza-spiro{4.5] decan-2-one

3-Cyclohexylmethyl-8-[1-(2,6~dimethyl-benzoyl)-piperidin-4-yl}-4- (2-methoxy-

ethyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one

3-Cyclohexylmethyl-8-{ 1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-4-(2-methoxy-
ethyl)-1-oxa-3,8-diaza-spiro[4.5] decan-2-one; compound with hydrochloric acid

4-But-(E)-ylidene-3-cyclohexylmethyl-8-{1-(2,6-dimethyl-benzoyl)-piperidin-4-

- yl}-1-0xa-3,8-diaza-spiro[4.5] decan-2-one

4-Butyl-3-cyclohexylmethyl-8-{8-(2, 6-dimethyl-benzoyl)-8-aza-bicyclo[3.2, 1]oct-
3-yl]}-1-oxa-3,8-diaza-spiro[4. 5]decan 2-one
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0: N7COR4 Id 25 Ais (CH2)q; WD 2005/ 075484
PCT/ EP2005/ 000976 -110 R2a is O -1o alkyl, O -1o

Qal kyl, C3.7 cycloal kyl, C3_7 cycloalkyl
wgﬁ%ﬁ% . G BEP2005/000976

, het er oal kyl , Cl 10 al kyl i dene,
Cl. 1ohet eroal kyl i dene or Cl-1Q1aktkyl wherein 2 or 3
nonadj acent carbon atons are independently replaced

Wi : h4-Batyl- 3- @cloheﬂ'tineﬁﬂyl BJFBE (2,F6dirﬁet‘§§ﬂl li‘l(dﬂlzﬁ}lkslazafﬁicy’d@ [3.2.1]oct-
etefo a
yCIe‘{') ﬁW Xa- %gﬁcg?zé’r g‘?gd%fd%ggpﬁy Z\ryl aryl-d _3

al kyl , heteroaryl Cl. 6 al kyl heteroaryl R4 is
opt |47Bat}11-)3 csm}mbtmlmtégﬂ By 91+(%rdmthybmahhydma{ﬁstarbmﬁ)dplpendm-

het e%_glzrlybxa_gg dis, h%) ,gmegarn Ponf alkyl; g islto3.

oun |ngto cIa|m10vvhere|nA|s
( 2. 10 12 The corrioound according to claim1l
t he 4-BBfrPLvciohgmimethyl-81dr(24-dimetyrpyridime- %szarhm{wl) Plpendm -4-
- N GOR4-dx8-3,8 dia¥a-Spirélads] dadn Rhnd oget her with the

carbon atons to which they are attached are ortho-

C bl PR Aok BBrh ] bRt b ety t-oma-3.8-

condlisfaispiropf.5Jdecme2pneCl _6 al kyl, O _6 hal oal kyl ,
C _6 alkoxy, C_6 15 thioall ryI a 6 ~al kylsulfonyl

hal’ nel ol @?F}%‘@&@%aﬁﬂ (Dl iRy 58 Ey?a%o& Kelbonyl)-

opt mp@dny-é’rsﬂﬁétonatﬁ,%dwawplro[%ﬁidmanal -pye subst i tuted
aryl-C -3 alkyl, optionally substituted heteroaryl,

and 4. 9@@1—9 &bue@ﬁﬁéﬂaﬂteﬁ@ 4111%6;3@2 )sldlﬁea&.@kﬁwyn PPeridin-4-
is optioOna subst.it ? or Optllg:’fl
subdi rh%é %é!@@r&ml# 20nEPTRBAY wm%ﬁslﬂuom acetic acid

hydrogen, O _6 alkyl or CI-6 allw carbonyl when taken
i ndelp Empwcz h@ghﬁ&h VIS ﬁ(ahl@hﬁﬂﬁl-ﬁroﬂoé@&@ﬁ&ie catb@nyl)-

Mo
oA b+ SRR e - i ahT R CYmpolind wid friffuoro-

4- Blatgtica&d:ycl ohexyl net hyl - 8-
[1- (2, 6-di net hyl -benzoyl ) -piperidin-4-yl]-1-oxa- 25

8 4%&?1@3 -%Pél&ﬂéé’hﬁéthﬁ%—?ﬂ'( @,SQﬂﬁethyl-isoxazole-4—carbonyl) -piperidin-
4-yl]-1-o0xa-3,8-diaza-spiro[4.5]decan-2-one

4-Butyl-3-cyclohexylmethyl-8-[1-(2,6-dimethoxy-benzoyl)-piperidin-4-yl}- 1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(3-fluoro-2-methyl-benzoyl)-piperidin-4-yl]j-1-
oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(2,3-dimethyl-benzoyl)-piperidin-4-yl}-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(2,4-dimethyl-benzoyl)-piperidin-4-yl}-1-oxa-
3,8-diaza-spiro[4.5])decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(1-methyl-1H-pyrrole-2-carbonyl)-piperidin-4-
yl]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[ 1-( 1H-pyrrole-2-carbonyl)-piperidin-4-yl]-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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WD 2005/ 075484 PCT/ EP2005/ 000976 - 111
4-Butyl -8-[1-(2, 6-di net hyl - benzoyl ) -pi peridin-4-yl]-1-

W@)&@;eb §_lisgl| aza- spiro[4.5]decan-2-one PCT/EP2005/000976

4-but yl - 8-
[1-(2, 6 dlnethyl benzoyl ) - pi pelBdi n-4-yl]-1-oxa-3, 8-d
aza- spiro[4.5]decan-2-one 5
4- Buﬂyﬂutﬁ-?[ tydchesyldietigt 4yl - Beatlzydyh-pefhybeHi-pimazale-Prdastgonyl)-
( t et % ¥ fnotlgfy]rﬁﬂxf' i3 sVdiRRL Yol 4. 31de B oBe, LoBfRunB Wit trifluoro-

ecan
4 Buﬁ?ﬁmaﬂ 1- (2, 6-di net hyl - benzoyl ) - pi peri di n-4-yl]-3-
i sobutyl -1 -oxa-3, 8-di aza- spiro[4.5]decan-2-one
4- ButyButf- i—&yc{cﬂmeﬁylﬂiemi}ﬂji! 1= (b.&ﬁéﬂiylah'lmo—benzoyl)-p1per1d1n -4-y1]-1-0%a-
-pip ryﬁln 4Hy l%ﬁ%$ ydr o- f urans 3 ﬁ d
I oo RSP LA Hldacan 2o aexesmBs pd Vidh o aqsig aci
conmpound with hydrochloric acid

3nq/444mim?qmﬁlnﬁﬂ{ym([z H(-diimectyhapinberenoy)-pipcridis-d-11)-1-
5. ko T4 S8 2 oo compord pith tfinonq-pegicged

5 ( 24-Buiyldeeislghexdmetiyl-B-[31 (B ér difl porosbeprpyli-pipesisin iyl i-1-oxa-

15 0x8-flai- ?ir@f@‘:‘» ﬂ@éa‘hoi 6n§]cgﬁ'%a%ﬁn3wﬁﬁ%lﬂuoro -acetic acid
4- C,ycl ohexy hyl nmet hyl benzoyl ) p| perid

ISnBﬁ (h]A&? Bw@gg}qqg{z FFW’U 1{ p[p ng!ndf

1- ( 2% }dﬁemhhhwy} b&ﬁwys -liapd-Bif | djsﬂ\deéa:sz}onel c@mgound with

a-spiro[4. 5] decan- 2-one 20
3@?@?? $ I-8[1(26d|rrethyl benzoyl ) - plperld
in-4-yl]-4- ethoxynethyl 1- oxa- 3, 8-di aza-spiro[ 4.
decWEBGII@YB‘P@FUHWM)F%UW-ﬁdope)Wth lfhxa@t,&rﬂiazb
enzo d
et hys?ﬂf 14)5@%&45‘ %%&éang 1:'30|cl)1|i]i rd c‘)'f] %1 @?BE%%‘EE ¢ gﬁlg

3- Cycl ohexyl net hy] -

L ( 2A-6-ée r%l@hzébmyﬂwl Berpoli-peas3 Grdieza-gpirafs S ideess-yl)-

5 efiparlidind 1 4oyl -Bin2éit§le) dodlpbual heLARHTRIPSQcetic acid
corrpound with hydrochl oric acid

6£ Bﬁﬂit‘}%@{' dg@ﬁ gar%?ra’i)ﬁ%qrnﬁ}@i-ﬂ) 3- cjyjlohexylmeﬂlyl-l oxa-3,8-

yI ] -diamaxspird |85 Jdieara?2-spiey @nthonhd edtnzifluone-acetic acid
4- But yl - 3- cycl ohexyl met hyl - 8-[ 8- ( 2,

- IREL OBl etl (e st BRgp oo

2005ligrspge] Fte@r2008000ppand withitpifluoro-acetic acid

" 4-Butyl-3-cyclohexylmethyl-8-{1-(furan-3-carbonyl)-piperidin-4-yl]-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-]1-(pyridine-4-carbonyl)-piperidin-4-yl]-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

3-[4-(4-Butyl-3-cyclohexylmethyl-2-oxo-1-oxa-3,8-diaza-spiro[4.5]dec-8-y1)-
piperidine-1-carbonyl]-benzoic acid; compound with trifluoro-acetic acid

_4-Butyl-3-cyclohexylmethyl-8-[1-(2-triflzoromethyl-benzoyl)-piperidin-4-yl}-1-
oxa-3,8-diaza-spiro[4.5}decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyi-8-[ 1-(5-methoxy-1H-indole-2-carbonyl)-piperidin-4-

yi]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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pi pethlrMCWlo}xewlméy Sdldipmémsﬁ ¢35 ponyb); piperfingd-ghel -oxa-3,8-

é‘ Sluar%% %Lﬁ%g E}?gsﬁ?ﬁ;ﬁb r%%zagﬁ&“&d with AifARI-HA%MticZacid

i { A ERPR PO BPRoeR Uil (2 ey prridine 3-cafomy D piperidin-4-y])-

4- But-Wka- 380&@3%2{’4 FRIebatl-2 &re; compound with trifluoro-acetic acid
1- (2, 4- di net hyl - 6- oxo- GFprran 3-carbonyl ) -

oo ahBoba: w‘éle%wgi;raﬁ%wﬁ [ GrRFRE RS 2Lt piperidjn-4-i]-1-
4- Butnat3,8-dtazeispineidyd] detanyd-oBe; [cmrn(p@uadd\uthetnﬂybrq -sesiiazef
e-4- carbonyl) pi peri di n-

-4 yI P:@é oﬁ%@mﬁﬁ}; Q%ﬁl?l]g%c@ﬁbgnﬂﬁﬁpenmn-tl—yl] 1-0xa-3,8-

qyud; ity triflypre- -agetigacid
dlaza splro [4 5] decan 2-one; conmpound with
t ri fi- BQ 3a§€lohSxyhabtyRE [1-( g yrazine-2- carbonyl)»p1pend1n— -yl]-1-oxa-3,8-

305 |u a73; s,gng%% g%)éy#]r(r)%tir ompmjn:h Vg’lﬁ'l {nﬂj oro acet:tc acpcy | -ben
oxa- 3, 8-di aza- spi ro[ 4. 5] decan- 2- one; conpound with

tri f4-Bﬁfyl}8€{Ge(mahlcaﬁl-htnzdlepipdndﬁl-éyjd] émdyhmhhgthylelmxa-?a,s-
L1 Gacd BT Sec R R dortl Rl el ﬁld

ecan -one; conpoun
Iuoro acetic acid 4- But yl - 3-cycl ohex Ineth

tr f
- [ 1I (@Bntybrﬁfmdnbdexybaﬁbws )[1ﬂ5p¥é¢‘i1?ﬂli 1oxpazglerd-cax eszﬂ)-mperldm -4-yl}-

1b8738 St'ﬁéfa %]cfé@aﬁ'ﬁﬁ-cﬁlep&ﬁn pARITRHR EHfMdrb-acetic acid
tr|f uor o- acet| aC| 4- Bu 3-cycl ohexyl et hy [
1-

| - 8-
1 delval barabimebe-f 4137 b%%gfqﬂ%f@ e Ceppperidin-a-s1)-

Wit h- bia!—f» B L= sﬁﬁ@[é& .§]de€drd2-one; compound with trifluoro-acetic acid
4- But yI 3- cycl ohexyl et hyl - 8- [ 1 (1Hpyrrol e 2- car bonyl

- Zjeg i’fig gh 34 éel\é#efkﬂﬁtg‘?’w t[ﬁ (? r'P? lg%%p%?{:r%t i 663 g%rbé) nyjspiperidin-4-

20051]07-b4845 SPﬁIiEﬁﬁﬁQEJSG)@@@ﬁ@ ond. témpound with trifluoro-acetic acid
4- But yl - 3- cycl ohexyl net hyl -

1- (g %t?lyk ﬁdp?éxl}%hetﬂgf g)[%r(gzxﬁétﬁnyIHMQ%ie])z carbonyl)-piperidin-

pi peri iaza-spiro [4.
dec driDlove- &-dmgg,@pgo[,ﬁ jlde¢an- $-|oggfc(§1mpound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[ 1-(tetrahydro-furan-2-carbonyl)-piperidin-4-yl]-1-
o0xa-3,8~diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(4-methoxy-thiophene-3-carbonyl)-piperidin-4-
y1]-1-0xa-3,8-diaza-spiro{4.5]decan-2-one; compound with trifluoro-acetic acid
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acetic acid 4-Butyl-3-cycl ohexyl methyl -8- [

1- (2- et hyl am no- benzoyl) -piperidin-4-yl] -1-oxa- 5

q”% &’r’ﬂhqﬁ -Spl ro[ 4. 5] decan-2-one; conpound W tFcT/EP2005/000976
FifTluoro-acetic acid 4-Butyl -3-cycl ohexyl net hyl -8-]

1- ( 2- di net hyl ani no- benzoyl ) -pilperi di n-4-yl ] - 1-

oxa- 3, 8-di aza-spiro[ 4. 5] decan-2-one und.with...
t f i ﬁlmlwa@dhegylamgﬂwl SL[JEﬁts}apthg —Emgﬁg%%{g{m pipgridin-4-yi]-
Socfxg ngé 313%9 O?ﬁ&%{%@ééhﬁ—?%&? EdrApSurdtwitll trifwnea-acetic acid

ecan one; conpound w th
trlfl uoro-acetic acid

o | 1-Reaylibergebepripeatbiing: AFERPBERlsI B pap Bpgidny ) 1o
A Dt ol Sfisent ey dondpaest ~igduazorasgicasid 4. 5

conpound with trifluoro-acetic acid

8 (1-Benzoyl y vis)ahey) ny
| - | 4okutys3 @Yﬁ%ﬁm‘s‘bﬁ ki % ecarﬁ%ﬁglﬁg corrp%qyﬁﬁaw
W' t 1;§d%idﬁﬂ44qﬂp1aﬁcat3 &daca-spm_(ﬁ4 5}decan-2-one; compoun Wlth trifluoro-
"SF[ - 3-cycl ohexyl et hyl - 2- oxo- | - oxa- 3, 8-di aza
sp|aF Céf“" dec 8-yl )-
? Ir P%ﬁ&yggagdgﬁég%gt{ﬂ]d 8b ((eln—faﬁenyﬁarcleéy plpengi%okl yfs Wo&gl 3,8-diaza-

4- But L i aid v
"3 g,};x?g_,gsé AfiYE hﬁ?%ﬁl@[sggg hattifiporocsceié cid- y1 )

di aza- spi ro[4 5] decan- . COMPQU -4-v]]-1-0xa-
tri fﬂ-ﬁ@Wb-’?-a%'@lﬂh@iYgEthYI &T%E% Nia @yg ﬁlo#egg@ ggeﬂdm 2 Y]

1- ”3%—@&%3]?1%\%@3&&&11@ e, compoutndwith trifer oFcglioes

di aza-spiro ecan- 2- one; conpound wth

g Bt J ¥picayhipeidin-4-yll-1-
1 (obantagbendry i SLP e !ﬂﬁ‘f i

di azcﬁm%-ﬂﬁ{zd-sﬁﬂrdblddde@n&wgne, @g@pgg ttﬁﬂuoro acetic aci

tr| fluoro-acetic acid 4-Butyl-3-cyclohexyl nethyl -

8- [
(Bt A%y eToh )-8 i 8L (@ dhaht pﬁb;:mim@m)q;rapmyu-
? Ir ??ﬁpegl?chnadegi Eﬁﬁ,gg@@g-sgﬂg 4. é‘]%npanyilone, ctog'xpound with trifluoro-

3- [4 ?&g 3-cycl ohexyl net hyl - 2- oxo- | - oxa- 3, 8- di aza
- spi ol 4 ‘?dec 8-yl)- piperidine-I|-carbonyl]-benzoic

aci d; conpoun ac i eridinedovi]-1-
4- Btﬁ—ﬁpt}g—%cqgfogﬁ@hweﬁpgl ﬁy[lf o(goll‘?‘f%izgl 394 Geetyl) p1per1c’f1 : c:(]
(2- t4iaf 4 sok AR 4. Bidacmyl-papi qErHodn A with frifluogo-acetic ach

oxa- 3, 8-di aza-spiro [4.5] decan-2-one; conpound with 1
trif) acel C hoBidiyéridn-4-

1 (BRERTE qhﬁ(ﬁ&éﬂryl 4: zﬁcar% ?&u@}a o %ZZ» iy it ;r

yl ] d;mox&-cﬁazﬁ s@lmi®5klpcmb@—@n5] c'@ga:gﬁl_ - :hetn RSaE i
with trifluoro-acetic acid WO 2005/ 075484

PCT/ lox8-358¢ dazdrepiyd (e Hga-8-31)-
%éz(%q‘t%%o%&e}%&%ﬁl i %ﬂkigr?;l )Scsél ger ﬁ)ja?n 4- ¥
yI ] - pipesiding- ]8C4ﬂ) Ey‘grbSFW §¥Hecan- 2- one; conpound

with trifluoro-acetic acid
4- Bug Yhiryd-FYrd sHeey ot 18y | 1- G- 3- -dimethyl-isoxazole-4- sulfonyl)-piperidin-4-

- II] ophen?:l d1§z%£s%1r%¥tl g]'d%&ﬁleﬁ I ncoqh@’dulndlwﬁ)f frifluoro-acetic acid

y--oxa

4-Butyl-8-{1-(5-chloro-1,3- dimethyl-1H-pyrazole-4-sulfonyl)- -piperidin-4-yl}-3-
cyclohexylmethyl-1-o0xa-3,8- diaza-spiro[4.5]decan-2-one; compound with

trifluoro-acetic acid

4-[4-(4-Butyl-3-cyclohexylmethyl-2- ox0-1-0xa-3,8-diaza-spiro[4.5] dec-8-y1)-
piperidine-1-sulfonyl]-2,5- dimethyl-furan-3- carboxyhc acid methyl ester;

compound with trifluoro-acetic a;1d
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3, 8-di aza-spiro[ 4.5] decan-2-one; conmpound Wit h
trifluoro-acetic acid 5

W%"E@ 7%6843 cycl ohexyl met hyl - 8-[ | - (pyri di ne- 2- ¢¢hRyls)wos7s

n-4-yl]-1-oxa- 3, 8-
di aza-spiro[ 4. 5] decan- 2- one; - Ei@pound w t h
trifluoro-acetic acid 4-Butyl-3-cycl ohexyl nethyl-8- [
1 (3~(I’IEBd:ndenﬂwfmﬂﬂwﬁrdmmﬂbﬁbh%)m&%@doﬁewlmeghy] 1-oxa-3,8-diaza-
d th
t . fs$1a<:5g[r4§5_] ﬁa&zaz SR, Fg&éa&%ﬁ?ﬁﬁﬁéﬁu&ge&c @un Wi

deatic ac rret hyI
[ 1- (3-net hyl -furan- carbor&gl) pi perldln -yl]-
ox a43B@yhi3 wyelobgryinuitayl - te tiaiop e:am%-sulé@wébymnmlrwﬂ -1-oxa-

t ri f3|8"?ir393 ?6 (18] Behtl2-one; com ound with trifluoro- acet1c acid
cl ohexyl met hyf 8-11- (pyridine-3-carbonyl) -
p| peri di

4-yl oxa-.3 .
di a#aB ?wéoﬂsa’%‘@a%wlzg-@ﬁ@ LESHpstvlrbspaepesulfonyl)-piperidin-4-
tri fyljunbea-amedibta-aiiofd.5 ebit-3ond- cycl ohexyl net hyl - 8- [
1- (pyra2|ne 2-carbonyl ) - plperldln 4-yl] -1-oxa-3, 8-

?Ir Iaéa%f# g&ﬂﬁ% Cll%aet%g— 1§%0-1 I)'EQO:'};@gla\él.'!l--spir0[4:.5]de:c-:?!‘»-yl)-
4- Bpiperidine I-cgboxtlicarid- (3érdioyethyl whpeyl)-dinide compognd yith
ohegﬁﬁgg_y%lf# Cra(a 3, 8- diaza-spiro[4. 5] decan- 2- one;

conpoun I fluoro-acetic acid

4- But 3- | oh | met h
(st ehprmstitss- ﬁa&%ﬁwsthﬂrkf@@ﬂmimgﬁﬁq-%ﬂ]-1,4,9—‘

1- O’éﬁ’siz%sguﬁ[?i]ﬁn&&ﬂaﬁ@b%-&bﬂécan -one; conpound W t h
tr| fluoro-acetic aC| d 4-Butyl -3-cycl ohexyl net hyl -

1. ol P U A0Sy bbb B e i ”esﬁuﬂﬁ:%wﬁf’
t ri gipéﬁdﬁr 264t 1,4,9a6iath-spirdBBlb nddeamec, @-tdamd (ratph246.8-24B)
nmet hyl - | H pyr azol e- 3- car bonyl ) - pi peri di n- 4-

y' ] = Jo s Sy BrlIRnar Pl @ 4 < ebhe AREPBnéasif eryf B din-4-

4 BUII}W“Q’@“Q’ﬁedlm@Pyb theb hyridegan-P-one; ¢ompastriswith trifluoro-acetic
? dazol e- 2- car bonyl ) - pi peri di n-
ﬁml oxa- 3, 8-di aza-spiro [4.5] decan-2-one;
npound with trifluoro- acetlg1 aci

4- Birt(§1Busylodrenednd-yesest 105 aza-sp1r02[5 5]undec-9-yl)-piperidine-1-
1- (tgbsamE dei-(B) létcﬂfheﬂzfl—?hblgﬂ)ﬁhﬁm@, REembeiAd #ithltifloro-acetic acid
ecan

oxa- 3 8- d| aza-spiro one; corrpound with

1 ﬁiﬁﬁﬁ“etthﬁob%ﬁé%a%‘éw?ﬁ?ﬁ’ow FhERR; (Bt Baka

y I ] spirod4.8}dectn-di@eacanpouddwith tieﬁhmrozlcﬂmceacui ) rrp ound
with trifluoro-acetic acid V\D 2005/075484

LS e e

1 oRir138- ﬁ&alz@wpxrﬂiﬂ[ﬁl 5qaae2:9ﬁe,2:0§mé>u OOMPHC acid
trifluoro-acetic acid 4-Butyl-3-cycl ohexyl net hyl - [

1- (&H'uﬂélfsaFlo %6 ﬂlxﬁ&hﬁoﬁéﬂzbylj PhipefidilfyH= %Ki—metﬁoxyoétﬁyl) 1-oxa-

3, 8-

7 V1 dGra-sael st asserend sy BB PP gds.
1-[2-(1-methyl -1 Hi m dazol -4-yl)-acetyl] -

pi pBBuEil8- P~ §-dimeakgl-BerBoy) agiperidinr Hy1- B b droxd-3othdiaza-

co rgf;nroﬂp 5 \ﬁegall}x-ﬁ rolxl];,l c%?rrq:?ound with methane

4-Butyl-8-[1-(2,6-dimethyl-benzoyl) -piperidin-4-yl]-3-phenethyl-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-8-[1-(2,6-dimethyl-benzoyl) -piperidin-4-yl]-3-(2-fluoro-ethyl) -1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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4- But yl - 3- cycl ohexyl net hyl - 8- (1- phenyl acet yl - pi peridin

oxa- 3, 8-di aza- spiro[4.5] decan-2- ORRIT/EP2005/000976
wi il

with trifluoro-acetic acid 10
4- But yl - 3- cycl ohexyl net hyl - 8--[117¢2-i m dazol - 1-yl - acety
l) - plper|d|n 4-yl]-1-oxa- 3,8-diaza- splro[lé 5]
decan-Blhtgre[1- chﬂdﬂrnétﬁylmbdnlzoylb Hfiparisho-4a b8 thexdc]-@xa-3,8-diaza-

4- But clq e T tic acid
et %ﬁqu AR IRE B itn i ggf? gretiogddd, |

oxa- 3, 8-di aza-spiro[ 4. 5] decan- 2-on

trif butp-te(d, @dmt@yl—f]aereerlg g ﬁﬂg%m%ﬂi}gﬂgbi{tﬂ) 1-
1- [ 3xd ﬁs@&ﬁy 11%'[P§Tde€dn02Joh¥'| doniporpd MitH tifllbro-acetic acid

pi peridin-4-y -oxa- 3, 8- di aza- spiro[ 4. 5]

iegﬁgﬁu@@k Onpougfg'&%t o). %Jpéjr? 1974458 (3 Byl butyl) -1-oxa-

1-(2 3 Btiihat gaedd. 5ﬁeydn-mtydo)mgmupdmﬁ1 mifldord-peetic acid
oxa- 3, 8-di aza-spi ro[ 4. 5] decan- 2-one; conpound with

t fI d —o%a-
A e N B R
oxa- 3,88didiaaspirof$b Idefan-Blodercompougdani acemaﬁld
trifluoro-acetic aC|d

iﬁaizezi gi peRi@inl4- sam - G- Sretiyhhaxgp-1-oxa-

4- (44E | g
irof 4. 8§ ? er|d| C rbcE(% c_aci berazyl
est e, Bﬁ?t%ﬁlm%‘l F@h%WFn%TtﬂPRHu wigh frifluoro-acetic act

- (3, 5-di net hyl -i soxazol e-4-sul fonyl )-pip eridin-4-

Y- 4 Bt R{ B(1lbaBaetpl- bél{zéyﬁ]—ﬂ@eﬂdm%—yﬁé -(eetpbbug)- 1-oxa-3,8-

tht t
' Buda ol iR -'@?%5?%@81%?’ hirifipprecaceticrdd, oy g
onyl ) - pi peridin-4-yl]
cycl qtmitylLSF@I-h&B—dlmﬂql-Ber&oqﬂ)ap!@csémr%rb’ﬂ Spenithroxatpitydiaza-

;4 [ 4?%8[%%]@40&%-20@% E%ﬂg&@l@%ﬁﬁ'ﬁﬂ%g&ma&?&d 3 8- di aza
[4.5] d 8-y
plsBleéfm:tﬂeg-llliziﬁfctmﬂqyl—beml)nsm%?ﬁinrwgrﬁ -@-msgsRprd)-1-oxe-

acid | ??&i! 6 de3th-0QmROLEpMirddwith trifluses aceteddd
acud"’{ﬁ)&‘ %4134 PCT/ EP2005/ 000976 - 116

)8(y|( ﬁé?}i{lﬂzl?n_ sul On 1-&1@5 gl-[}s?)-d{rsgtflﬁ'l lge]lil"&éjlrelz gy nﬁ%ﬁilﬁ) Qeyl -1-oxa-

c OWDQMaﬁH-iﬁirdM l5] Bwah%aﬁ@tcbmpaundi with trifluoro-acetic acid
4-Butyl - 3- cycl ohexyl mat hyl -

(t hléofgggl @éﬁ '(%F 4{\ %ggﬁ%ﬁ@n giﬂénéﬂhlm d3 %Z-Q)ﬁ%ro—benzyl) 1-oxa-

t r i f Bigodiazaaspétal ¢.5hincm—5 one; compound w1th tnﬂuoro acetlc acid
4- But yl - 3- cycl ohexyl met hyl - 8-[ 1- ( 2, 4, 6- di net hyl -‘benzen

)F;‘lsi“ %%%{l;l)-%—f?jg-fe 55 diirnt éli PSHZOYQ 'Plpendm,4_y-1] -3-(1-phenyl-ethyl) -1-oxa-

diraza-s ca 2
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4-Butyl-3-cyclobutylmethyl-8-[1-(2, 6- dimethyl-benzoyl)-piperidin-4-yl] -1-oxa-

3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-8-[1-(2,6-dimethyl-benzoyl) -piperidin-4-yl}-3-(2-hydroxy-ethyl)-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-8-[1-(2,6-dimethyl-benzoyl) -piperidin-4-yl] -3-(2-hydroxy-ethyl)-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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pi peri di ne-|-carboxylic add
(2, 6 di net hyl - phenyl ) -am de; conpound w th

wc? Edg ﬁ%g acetic acid 10 PCT/EP2005/000976
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1- (2, 6- di net hyl - benzoyl ) - pi perisdi n-4-yl]-1, 4, 9-
triaza-spiro [ 5.5] undecane-2,5-di one
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o1 paITETHIA Gy S S8 PP 4 e prs SRR NAiugro-accti
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. ]4513&(43} i1 Q5% cﬁﬂ%ﬂ‘%ﬂ BE&OZB' @Eﬁdﬁﬂ-@}l}@?@-ﬁy@rc&%&xy}) ]-oxa-

a (&%dtm-smfﬂéﬁi}@qmz-?m q:mawamsi@ trifluoremscetiq asid) yn

dec-9-yl)-pi peridine-1- carboxylic acid

t(2 fql - BhiyR gqyl(fqgttﬁﬁﬁﬂﬁd-ﬁeﬂ;ﬁﬁ) -ipeHAINg-yI}3-02-hydroxy-ethyl)-1-oxa-
rifluqfo-ace

o | B4 S B RILEHISAARS SrBPYEA With SR8 4D  ny

| -1-oxa-3,8-diaza 20 spiro [4.5] decan-2-one; conpound

Wl t A-But I—B-l{w(@6ailmht’tql hemzd)yl) —plpendm-4 -yi}-3-(2- methoxy-ethyl)-1-oxa- .

l :ér%f] C%‘é‘ﬁ?gi/( 5’5&“&4{ h %I gty éhtnt}floro -acetic acid

yl]-1-oxa- 3, 8- dlaza sp|r0[4 5] decan- 2- on ng
WI t 18- Hy@sﬁaﬂmhcﬂ‘uybbquﬂ) ~piperidin-4-yl]-4-methyl- 3 (tet ydro-furan-Z-

ger Iﬂa?l?]lll )%2? 8- ﬂzg%thL 43188492 bne, compound with trifluoro-acetic

oxy-ethyl)-1-oxa-

'3 8a@| za- spirof 4. 5] decan- 2- one; corrpound with

trifluoroacetic acid 25

4 Butyuhwﬁs{[i-(ﬁ &cﬁm@t}mibb&ﬂoybqﬁpaydﬁx pilper(4flnerd-3H ] - 3-
n%ﬂﬂmgggaq:l}yl ?P‘g{lwg~ -oxa@ g glaga spllo[qeﬁ&le%ag P0G compound with

4 Butiflhor8-dcdti€ &id- di met hyl - benzoyl )
- pi peri di n-4-yl]-3-phenet hyl -1-oxa-3, 8-

di a?‘a%}'g?foé Zﬂ gt‘g %1&1&%&%1 “pefii5h)-APERAHDAy ML (b-trifluoromethyl-

tri
4- Bbtagiyl)Sl-[Oxa-@.’S diazhi-spira{¢5] drsan-dyene; compound with trifluoro-acetic
gldln 4-71]1-3-(2-fluoro-ethyl) -1-oxa 30
I'aza- spi ro[ 4. 5] decan- 2-one; conpound wth

E r Ilfﬂl ul?t;flc-)3 a(lg %tdlﬁuoa}gl-bdenw?) %085(/ Og glﬁéth}'?l%n%@%?%%e% n? Z}Eyl

4- BBké/JS ;88dihda- §1ﬂrcﬁ4.§]d€&iﬁl321-orbe&ﬂﬁpb!)nd)wnb tfifliovodacetit add
exyl - oxa- 3, 8-di aza- spiro[4.5]decan-2-one; conpound

4 B flé;.r Ig%hkg dgeéﬁl gr‘éirf?e?atﬁi;]s 80[91 9 d)lmethyl -benzoyl)-piperidin-4-yl}-1-
- pi pei-B-diaza-ypifo [{85[de®)n-2-01ef hqrhp@m@/w)th trifluoro-acetic acid
oxa- 3, 8-di aza-spiro [4.5] decan-2-one; conpound with

t n-Ad- -

4r 'Butél%lfdog ?g?%gzdéﬁgfh%egﬁnﬁoyg e%lgenm) 4-y1]-3-(2-methoxy-ethyl)-1-oxa
- pi éérqild:taﬁsmrq[& Pld;c(rgzrﬁ;tehgqmgwrgp )Vlthiggv*%r_o -acetic acid

3,8-di aza-spiro[4.5] decan-2-one; conpound with

triklpipgos aap@z srdlﬁeﬂﬁ}l-bén@yx)yﬂupa-l@lmwmpydpmma-sss{dma-

3, e b e ke B B e o

trifluoro-acetic acid )
3,4-Dibutyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-8-]1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-3-pyridin-3-ylmethyl-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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4-Butyl -8-[1-(2, 6-di net hyl - benzoyl)
-pi peridin-4-yl]-3-(5-nethyl-hexyyl) -1-oxa 10

wérzﬁﬁlkﬁgg spiro[4.5] decan-2-one; conpound W pEr/EP2005/000976

uoro-acetic acid
4-Butyl -8-[1- (2, 6-di net hyl - bea¥byl )
-pi peridin-4-yl]-3-(2-ethyl-butyl)- 1-oxa-3, 8-
di aﬂa{@But@{S{lSﬂ?gEedmﬁEyld@nZ@@ﬁppm@nV\% vH-2-ox0-1-oxa-3,8-diaza- -

t4r IB]ltJl 8 ,%5]?@?% éﬁlg@%lyﬁefuﬁan] -3- B%rr?g}é ].1{: acid methyl ester; compound with

- pi gaﬂnmmaattlyapds pentyl - oxa- 3 8 di aza- spiro[4.5]
decan- 2- one; corrpound vvlth trifluoro-acetic acid 15

4- Bbﬁ- yd- Bﬁ;@ﬁ E‘6 Qinﬁ@ﬁﬁéﬂenﬂﬁ@zﬂ}ﬁleﬁldmm‘i-yl] 2-oxo-1-oxa-3,8-diaza-

3 8- SE{TIS }41\{';}%I d’é%g]tﬁlh‘%e% e,& %Wmtﬁﬂuoro-acetlc acid

trifluoro- acetl c acid 4-Butyl -
(2 WBh@h@X{)lL(Z&I- éthﬁ-behzoyl}pzpendm 4-y1]-3-(2~-methoxy-benzyl)-1-oxa-

&%ﬁ%ﬁﬁ’ [lé %i in %8 e én&g&g%lécpmﬁhﬂlhuoré aocéﬁ?]aqd

trlfluoro acetic ac:ld .

4 Blﬂ PutyB8f[1-(25-dimbithp thegroybepipesjdin-4-yl] -3-pyridin-4-ylmethyl-1-oxa-

3 Loy e o

trifluoro- acetl Cc.ac

4- BdcHutyBBf[1-@5; éUQﬁtWéth‘?WOY@éWESS}@)“"*'YI ]-3-pyridin-2-ylmethyl-1-oxa-
pl Pes- Hﬁhﬂsﬁuﬂﬂdﬂ@e&%ﬁb@”i&m@bﬁd With trifliéro-acetic acid

~di aza- spi ro[ 4. 5] decan one; conpound with

I f | 5 g3—i§z§{.l%%g} %IS.FE{)FF;;}FYI)QS é -dimethyl-benzoyl)-piperidin-4-yl]-

6 dllnE)tahS',B -diemzapyio] 4. ﬁ)]dpexm-m-lone,étoyrigounﬂ sogtatrifluoro-acetic acid
3, 8- d| aza-spiro [4.5] decan-2-one; conpound with

t rif sl ﬂﬁlﬁrgfiaﬁe(%fc%ﬁgétﬂg n]zoyé R?enih)u-tl-yl ]-3-(2-morpholin-4-yl-ethyl)-
p| deoxad3,B- dd,az;ll-s]pn:g{{ pgy,@mgqn}ldmgyglﬂuoro -acetic acid
3, 8-di aza-spiro[ 4. 5] decan 2-one; conpound wth

E‘rr IBf LBH?L”)TP q¢ -th'GCdJﬁi‘étHyl—benzoyl)?lpendm 4-y1]-3-(2-piperidin-1-yl-ethyl)-1-
benzo

- pi ;9@?1 Seft- ﬁlaﬂa'ﬂ’ﬁf@[é 5(%? 9'(%"6‘9(%?‘: ﬁ??lsld yitg}gﬂuoro acetic acid

| 3,8-diaza-spiro [4.5] decan-2-one; conpound wth

tri @—Eﬂg 8 a4 jcedintstisyl- benzoyl)—plpcndm— -y1]vaB( m@ﬁblﬂlﬁ%ﬂl—ethyl)—
PCT | EP2 ngg H@gog“é?f? ,%] %e%%np‘{é one; cor 0 foth tri 0 §cezhc acid

rahydro furan-2-

yI et Buytly)-8-41 2 #-Ain@:tinyil deazoypi-pipk i dist ¢l i 2 b-@@ethyl-pyrrohdin—}
W&@U{fﬂgw 1t &latzﬁ gfda ?HBPP b]g%%agsﬁ-’oﬁe, compound with trifluoro-acetic

p| pelldl di n-4-yl]-3-(2- hydroxy ethyl)-l-oxa- 5
3,8-diaza-spiro [4.5] decan-2-one; conmpound with

tr i LMOEIRVPG-E{M(Q Ga@ﬁ&thyl—benmyl) p1per1d1n—4—yl] -2-ox0-1-0xa-3,8-diaza-

| 6
4p|B ;t@%‘i’[&r-ﬂé%é b @qf T\d‘ll}’]o%eegazlg{dﬁyq(:)maow with trifluoro-acetic acid

3, 8-di aza-spiro[ 4. 5] decan- 2-one; conpound wth
t ri #Biaylos-de€e jeediatild]-benzoyl)- pzpendln -4-y1]-3-~(2-methyl-thiazol-4-

4- Bufégffﬂaﬁ?]lh )%12 g ’fq @Eﬁ?@éﬁ g@%&ﬁ%b c5ne con)l(%ound with trifluoro-acetic

8addaza spirof 4. 5] decan- 2- one; conpound wth
tl‘lf|UOI‘O acetic acid 10
8-[ 3 (z%ﬁﬁ dﬁ%&teﬁt QMXI)bﬁBéﬂrYJS)[lpﬁmmrﬂéﬁyﬂb&izbylﬁ-pipérhﬂﬂ-zl%d

tetra
B oxa-3,8- dJaza -spiro[4.5]decan-2-one; compound with trlﬂuoroﬁacenc acid
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yl met hyl ) - 1- oxa- 3, 8- di aza- spi r o[ 4. 5] decan- 2- one;
corrpound wWth trifluoro-acetic acid
(ﬁ%é’%ﬁﬁ [1 (2, 6-di met hyl - benzoyl ) - pi peri di necdripdonde00976

WP

trifluor orret h) rl-benzyl)-1-oxa2®; 8- di aza- spi ro[ 4. 5] dec
an- 2- one; ound with 15 trifluoro-acetic acid
4- Bu&-ﬁpq@-ﬁ cE cippextylngethiylrfet 1h(2.6-Bmethyl-benzoyl)-piperidin-4-yl}-1-oxa-
) - Pi ?Fr&lﬂb '}Eﬂ‘ogé E]gdec%n -A-8nd; Eb&FHﬁH@Wﬁhhﬁﬂumo -acetic acid
benzyl) di aza- spi ro[ 4. 5] decan- 2- one;
Zogfé)uggéwcérg@ i f::ng y]gs-ggzié%lmgﬁ'[}g -4-morpholin-4-yl-benzoyl)-

1-( Zplﬁex(ﬂdlﬂﬁi— 1Y 1- g, 8\iigza 8pipelidisd decad- 2 bhe; tompdund with trifluoro-
oxa- 3, za- spi ro[ 4. 5] decan- 2- one; conpound w th
tri chﬁté?‘bc‘icetl c acid
4- Butyl - 3- (2-di et hyl ami no-et hyl )-8-[1-(2, 6-di net hyl - be
nzoy4-Bupyilse r1|-(dl,@dﬁnqlhj]l—btazoyl)-p1per1dm-4-y1] 3-thiazol-4-ylmethyl-1-oxa-
oxa
tri f:f'% §F325 géﬁ?lﬁlgﬂ c.[a.é fﬁﬁ’%ﬁ&ﬁ}a@%ﬁ{%&‘iﬂﬂ@&%ﬂ&eﬂ% Lda
1-(2,6-dineth benzoyl)) - p| eridin-4-y é

- 3- (4Brii-BoX 2e6rﬂyme;hﬁ )wmead@z%ry -t oprrrgl 1-yl-ethyl)-1-

decafy, slafaza- gﬂmw]gecwzhoﬁer EdhpetRd dahitifus-4teRS acxd
4 But yl - 6- di net hyl - benzoyl ) - pi peri di n-4-yl ] -

%éhﬁl'gﬁtlfétﬁ? ﬂgﬁ%&’?@@g@g’ )r@k%g&]-gyﬁ-af’;]-(tg-melgh}*l-pent—f’-—enyl)—l— |

' 3 4-dRa 1B 8 -BlazBspite 45| SecdhPediiey Lornpound Withptifieciodidetid agid

] 1- oxa- 3, 8- dlaza spiro[ 4. 5] decan- 2-one; conpound

2‘ Bty haf?r ;{3@@@%@@& %5%11 golygeﬂ%ﬁl%ln 4l4 341 methyé-butyop -1-oxa-

. | rret3|;ﬁfthalza-spca0[450d®a@=2d¢m eergpoum] Wltb Berno- azoenﬁecl

conpound with trifluoro-acetic acid WO 2005/ 075484

PCT/ 5@3{,}9?/ [2Q?%7 e’ch)% %%nzol%'l)-pgendm-li 1]-3- (tetra]aydro fyran-Z-

enzo i peri
2 ngethy]é;@acnga— cﬁlﬁzga@png éFqgrg?-o%e, co?nppound wﬂ] trlﬁ/uoro acetic
dec-3gyl met hyl } - f uran- 3- carboxylic acid nethyl ester;
compound with trifluoro-acetic acid

2 14- Xg“ % )li (% %Bﬁlmea‘gglbg%gog') p1Bgr?§ioytJ¢ )yl p.i BEE %pr-eﬁlﬂ) 1-oxa-

s p| 3cH-diakd-sisico|3:5)ddeaiN2Norek; ectxhyd)ur&twith tiifegrocaepoanid
vvlth trifluoro-acetic acid 4-Butyl-8- [ 1-

?ﬁﬁ&fm' 2850 ﬁi%Hﬁ bR ibRah-o S'ﬂ] -3-[2-(2-methoxy-ethoxy)-

3 Semyﬂzhospﬁﬁo{lméﬁﬁpi@déﬁ]M@*Ofeﬁ'@ aproneenduvith trifluoro-acetic acid
trifluoro-acetic acid

4y Egglaﬂtyﬁsl[ 14,8~ cﬁnﬁtH}?ﬁbQHioyDe}‘ﬂﬁaﬂxb =i ey (36 Ridhettlyl-isdxazol-4-

3, 8vmeiby) ﬁp%ao% ﬁ dsazaéegﬂ [45]drran-2oRpampandvith trifluoro-acetic

tri fljgoro-acetic acid 10
4-Butyl -8-[1-(2, 6-di met hyl - benzoyl ) - pi peri di n-4-yl]-3-

B wacincs (T bttt b izom piperidiprs i mefpyl-isomazol-3-

t ri jrllmmlli)d}-am+3;8-aimzai—spxro[4 5]decan-2-one; compound with trifluoro-acetic

acid

4;Buty1—8— [1-(2,6-dimethyl-benzoyl)-piperidin-4-ylj-3-(3-methyl-pyridin-2-
ylmethyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic

acid

4-Butyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-3-(4-fluoro-butyl)-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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4-Butyl - 3- (2-di met hyl am no-ethyl )-8-[1-(2, 6-di methyl -b
enzoyl ) pi peridin-4-yl] - 1l-oxa-3,8-diaza-spiro [4.5]
ecan-2-one; conpound with trifluoro-acetic gghfkp2005/000976

W042°%?j?7>?1‘3“‘8 [ 1-(2, 6-di met hyl - benzoyl ) - pi peri di n-4-yl]

- 3- (2-nor phol i n-4-yl -ethyl) 1B21-
1- oxa- 3, 8-di aza- spi r o[ 4. 5] decan- 2-one; conpound wth
t ri fﬂ- p3 dbhékylm‘dtﬂyl -8-[1-(4-fluoro-2,6- dimethyl-benzoyl)-piperidin-4-yl]-

; %@?ﬁ Cﬁ Z]gi S?}rogézt a¥xl 2- BENZMphukd B ARG Ydekic d

oxa 3, 8-di aza-spiro[ 4. 5]decan 2-one; conpound W
t rif- M@(’-‘kaBakykﬁJrcvclah@dlmethyl ~2-0x0-1-0%a-3,8- d.1aza-sp1ro[4 5]dec— -y1)-
o-acetic

g; yl? nq‘%n%%ré%oﬁ}a? esffh Q-g{éthﬁe&&eyﬂﬁﬁepaoaasdﬁd% AT

1 o>aald3 8-di aza- spi ro[4 5] decan- 2- one; conpound wth

trifluoro-acetic acid 20

4 BUL ey Bs el e 1 horaoutyh-pippeidindiyl Beidy!)3-

[2-C1rethy lgirrolgﬁ_gj 4 5]decap<2-one; co undmthtnﬂuoro-

V1) Pl A exe s SR Rs B e RODP R Y

conpestivchcid th trifluoro-acetic acid

2-{4- Butyl 8-[1-(2, 6-di net hyl - benzoyl) - pi peri di n-4-y1]

29X -oxa- _spiro[5.5]undec-9-y1)-
i fofa SRR ST PhaiRe bk R e g e spirofa Slondec 0
WI t lp@andﬁ:hajbrcel:b@g 1365~ dgngthylzlgenzolc acid; compound w1th trifluoro-acetic

%&h-S [1-(2, 6- d| met hyl - benzoyl ) - pi perldln 4-yl]-3-
(2 nethyl -t hi azol -

Y ool W%’gléﬁwﬁ?’hgﬂgllf@é 3 Ibb e A5 1 enzoy) -

. 3 ( % % fcﬁnﬁ%]llébxﬁimmazﬂwsbﬁéw 5] &nde{can-z -one; compound with

dlneth enzoyl) pi peridin-4-yl] -1-
oxatg @OT&F%EB ro[4 5] decan- 2-one; conpound with
trifluoro-acetic acid WD 2005/ 075484 PCT/ EP2005/ 000976
- 12Q [41 @Buﬂyl -3-ayylohenybmnethlylR toxpt L-gxa-§,p-diaza-spiro[5.5]undec-9- yh)-
(2, & ith
3,8 éﬁ’eé Cal%ﬁ&lg}gdgecan oﬁéeﬁoﬁtoa\é%ﬂoea%ﬂ Qg@r’ Compoundw
tri fthﬂmm'm‘e{: agdaci d
4- But yl - 3- cycl ohexyl net hyl - 8-[ 1- (2, 6-di met hyl - 4- nor pho

lin 54}31% %ngagﬂ&érhnéﬁlﬂeﬁ[@(@q&dd—b]& dimethyl- benzoyl)-plpendm -4-y1]-
1- oxa- aza- ecan- 2- one; &r%(ﬁj with
tri flrersrH9- dgazaos@frp ecan- -OneE; compoundm uoro-acetic acid

4-Butyl - 8-[1- (2, 6-di net hyl - benzoyl ) - pi peri di n- 4g/|] 3-
t hi azghty#s3 ﬂBhéWlméth o] 1- (2 6-dimethyl-4-thiophen-2-yl-benzoyl)-

: t3 r ?ﬂq?ﬁ%dgn%@g g’] 9 ‘i:a%g gg{ro Pjelg uﬁﬁggﬁg%QanBH'npound with

1-(2:iﬁu@ilonaa:‘eh§1hc1&enzoyl) pi peridin-4-yl]-3-(2-pyrrol -
-yl -ethyl)-1- oxa-3, 8-di aza-spiro[ 4. 5] decan- 2-one;

co Ot/%n 8%15’11 eg&glghgﬁEﬁﬁﬁ‘??%gcfliggﬁbﬂa -39_ del?zla sl;pr1]1:o 5. 5|]undec— -y1)-
(4 mdngdhnqamrhgm@ﬂ;a 3 .d_aLm edykD g:nzg)ngp Zg)l‘gB(Plll rvg;%g}lﬂuoro acetic

decapy2- one; conpound with trifluoro-acetic acid
4-Butyl-8- [1- (2 6- di net hyl - benzoyl ) - pi peri di n-4-yl ]

T b o B AR Lo
piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5undecan-2-one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-{1- [2,6-dimethyl-4-(4-methyl-thiazol-5-y1)-
benzoyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound

with trifluoro-acetic acid
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4-Butyl -8-[1-(2, 6-di net hyl - benzoyl ) - pi peridin-4-yl]-3-
(tetrahydro-pyran-2 15
yl met hyl ) - 1- oxa- 3, 8- di aza- spi ro[ 4. 5] decan- 2- ggp1405/000976

WORBMEeA¥d with trifluoro-acetic acid .

4-Butyl -8-[1-(2, 6-di rrethyl bg@goyl) pi peridin-4-yl]-3-
(2- et hoxy-ethyl)-1-oxa- laza-spiro [4.5]

dec 3 kb 8dzb GpR6[4h] dec-8-71)-
B8yl okém%os pd [ak] ¥

[2 ﬁ%ﬁ@%@ﬁigﬁg;}%@u& ;h?:ﬁ?l carbamlg gé). tert but\grh lester

et hyl ] - 1- oxa- 3, 8- di aza- spi ro[ 4. 5] decan- 2- one; conpound

\4’1\" }3@ tlf(légfh%ii}{o?% @—Qﬁﬂiddi‘of%ﬁhﬂ)yé) plpentlh)n-tl-yl] —4-blétyl -3- cydlo?e).yhnethyl-
ut'y enzoy pi peridin-4-y
(3, b=Fpriet Hwafﬁglaeigéﬁ

yl met hyl ) - 1- oxa- 3, 8- dlaza spi ro[ 4. 5] decan- 2- one
corrpp —W-Bhtﬂ-ﬁl-dyl:luhmhﬁeiﬂiﬂ -2-oxardiekka-3,8-diaza- sP1r0[4 5]dec-8-yl)-

ﬁg%l:ﬁg}n -];—8&51 @flﬂ%@c&@ﬁ&robﬁ%% l)eRiRE 1 din-4-yl]-3-
yI nmet hyl ) - 1- oxa- 3, 8- di aza- spi ro{4 5].decan- I
conpdand-Eutyh3-cyddhenpmsthier oxo- 1-gxed-Hdmeg §1P1r 1 Sﬂdec- -yD)-

! 3( gtpénﬂirﬁ?{-%?gﬁp ?:Qﬂéthylpbéiﬁbmﬁldﬁ 4-y11]
| met hyl ) - 1- 4 5

zonga@%a’mw&qhea%m%%e Tt LGP S - Sbundee 971

1- (% X@ngiﬂﬁ %obﬁ;ﬁzqaéﬂwlpbmbmwﬂﬂ 4-yl]

dlaz fIH?ro butyl)-1 oxg 3 1

tri PSR DRI Q3&%%5%%%@@2’80%?8‘6%‘3&%”] -

- 13#a-39-dBartaydpird| & §hindeesnyl+one hy | -

1 (4 fl uoro-2, 6-di net hyl - benzoyl ) - plperldln 4-yl]

t r| %? gt%ﬁ?ec acé]g[l[b ﬁil‘m@ﬁﬁ'ﬁrﬂ (3; 4@%1m6&?p&ﬁ6§héﬁ-elﬂﬂ

4- [ mrbanﬁmper@rcwl oheXp-prraiery FRisel§,0dundesyn 20T i o7
a-spiro[4.5]dec-8-yl)-

pi pgfﬂ‘ﬂt‘l@ﬁa eyikl-93 ﬁnﬁmmtwl.mh&m - asphaayl-isoxazole-4-
compoun tr

4- Bearppoy) W}éﬁgﬁwn%%g%%e%dtaza-spug[ls%]undecan-Z—one, compound

- 1-(RatftennBidudetida@ir i di n- 4-yl - benzoyl ) -

pi peridin-4-yl] 1 oxa- 3, 8-di aza-spiro [4.5]

N e S G e
- Sppipetibirby- ylb}n]:i-exa-g,%dh)azalsplro [5.5] undecan-2-one; compound wit

pi Ergfbfl}‘%&g %%CC%E&JOWI] 3, 5-di net hyl - benzoi ¢ aci d;

| fl uoro-acetic acid

'5 But yl - 3- cycl ohexyl net

1- ( 2;B3stydi reydhohexyimehy &jflln(i;%dpchggﬁzw}%me -4-carbonyl)-piperidin-4-

pi pglg'ldbﬁ §8¥cl1lzalsp%?4 §}d%c:£h aZmespi o[ 5. 5] undecan- 2- on
e; npoun

(S)-4-Butyl-3-cyclohexylmethyl-8-{1- (2,6-dimethyl-benzoyl)-piperidin-4-yl]-1-
oxa-3,8-diaza-spiro[4.5]decan-2-one

(R)-4-Butyl-3-cyclohexylmethyl-8-[1 ~(2,6-dimethyl-benzoyl)-piperidin-4-yl]-1-

oxa-3,8-diaza-spiro{4.5]decan-2-one

4-Butyl-3-cyclohexylmethyl-8-[1-( 3,5-dichloro-pyridine-4-carbonyl)-piperidin-4-
y1]-8-oxy-1-oxa-3,8-diaza-spiro[4.5]decan-2-one

4-Butyl-8-]1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-3-(1-hydroxy-
cyclohéxylmethyl)-1—oxa—S,S—diaza-spiro[4.5]_decan_—2-one
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| uoro-acetic acid 15
- (5-Butyl - 3-cycl ohexyl net hyl - 2- oxo-| - oxa- 3, 9- di aza

Bt hyl - benzoic acid ethyl ester; conpound wth
| uoro-acetic acid 5-Butyl-133eycl ohexyl nmet hyl -9- [
1-(4-iodo-2, 6- dlneth - benzoyl ) - pi peridin-4-yl] - ‘
1- ox4rB3-3eliva 5841 tiAdeahoxR2,6rdmethylrbennogl wiipdridin-4~

trif 1 26 _ 51d

5- Bu"]f'%j(8 ?;/c{{d Eexy slpﬁg 9] fian(%ogedl met hyl - 4-t hi oph

en 2- nzo p|per|d|n- -yl ]-1-o0xa-3, 9-di aza-spiro
%Hﬁg@cé 3/223 -greetddiep P\meflﬁm 7] £3-(lohpdraEet i

aCl dcyclohex Imeth ?371) -1-0xa-3,9- dlaza—splro‘[S .5}lundecan-2-one |

4-[4-(5- Butyl cycl ohexyl met hy - oxo- | - oxa- 3, 9-di aza

o et PP RE PR onyL - Ur et Ripmetbirbesrml pingridin41)-1
conp@mij-\dndzh-sprrofsl Slundnecanetmnf 25 acid
5- Butyl - 3- cycl ohexyl net hyl -

ot o RN e B %?;gBﬁs@ﬁrﬁ%ﬂ[—%v@] Rk

e; opip H@ndm— -Ylmth“rlﬂw?l@h%@@cqac caufride

trif
414 | met hy

W@égolé{ﬁg%‘ 5] undec-9-yl)- piperidine-|-carbonyl}er/epr00s/000976
trif

- 5- Butyl 3-cycl ohexyl nmet hyl -9-{ 1-

[ 2, GEglig t@?’élé]{]ex?ﬂneﬁﬁﬁ-@yll' - {26- aﬁﬁ-l:t’h?l Nenkop - gper1dm~4—yl] 2—oxo 1-

gigrngczl a%%ﬂ%ﬁ[#iﬁn%rwﬁ S T e R

2005/ 075484 PCT/ EP2005/ 000976 -122 .
{4- [(E)(44{-3 déhe&yﬁjéﬂimewymﬂfm&thﬂ‘MOﬂ)-@iﬁ:ﬁ?rﬁlrﬁéqdl laZ-oxo-1-

S. ;2’:"% 9 X -'é%lf‘gg#w’]deﬁ"%ﬂé' DRt Zas 8Py | 1 - car bami ¢

acid tert butyl ester 8- [
1- (41’MY@@@P@hmmYlt%fle(%@dzm?ﬂh)’l-bwpﬁﬂ11‘—@anddn-y1|-)]l] -2-0%0-1-0Xa-

?fﬂ % azéfﬁgﬂs%@&?& 'SE}t’IP-YJIlﬂyrk acm(ﬁet:}l’yﬁesfgraz a-spiro

eca
N-{4 (4- But | ohexyl met hyl - 2- oxo- 1- oxa- 3, 8- di
azads r@ﬁ[lQhegy _9%(1)-(2 6-dimethyl- enzoyl)-pxperxdm—ti—yl] 2-0x0-1-oxa-

pl P8lY-Giapesiirs]3EP@met-l5-v1-butlirbhi@le0- phenyl } - acet ami de
[4 (4- But%/lcqs cycl ohe};?ill neqltrhyl 2- oxo- | - oxa- 3, 8-di aza

- Sp' r@%he%g 6]%{1%' lr(:?,.pé Bfh I1:glylnbenzoy ?rp?poe@éul-ﬁl-}’l]ﬁ-((E)-4-0x°‘

2 [@ex(uSz-Buyly-ll ~-@eac, Bdiveasbiref I3undeaxe2-brnexa- 3, 9- di aza-
spiro[ 5. 5] undec- 9- yI) 10

pﬁ?j gl{ Q'}f[ 31 C c@o F@féﬂéqm%ﬁflz‘%ﬂé&gj hﬁjertdﬁ’y _yyez oxo-1-
z oy bxa-BiSpdingadsmral 5 §]qnd§c- -yl}—but—z -enoic acid
oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2- one
5 BS'IGSJ f&eﬁﬂﬁeﬂgﬁwllf@t@mm&hﬁ benzoyl) -piperidin-4-y1]-5-((E}-4-

HE hyl - 1- ? di nmet hy I?ene- -
y oxy—pent 2—enyl 1-oxa-3,9- d1aza~splro 5.5]undecan-2-one

3-Cyclohexylmethyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-5-(4-oxo-
pentyl)-1-oxa-3,9-diaza-spiro[5.5}undecan-2-one

4-{3-Cyclohexylmethyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-y1]-2-oxo-1-oxa-
3,9-diaza-spiro[5.5}undec-5-yl}-butyric acid

3-Cyclohexylmethyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yi]-5-(4-hydroxy-
pentyl)—1—0xa—3,9-diaza—spiro[5.5]undecan—2-0ne
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carbonyl)-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]un
decan- 2-one 15
5-But yl - 3- cydohexyl met hyl - 9- [ 4- met hyl - | - (5- npthybs i3z 008976

WO apppI07348bxazol e- 4-

carbonyl ) - pi peridin-4-yl]-1-0pa-3, 9-di aza- spi ro[ 5. 5] un
decan- 2- one; corrpound with trifluoro-acetic acid

5- B{H—lﬂ'ycl%héxylmethgl -9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-2-oxo-1- ~oxa-

o A A T o 12 5o

undecan- 2-one; conpound with 20 trifluoro-acetic acid

4- Bm&;ic}dhexgiﬁieﬂi}’bﬁyﬂl%ﬁtﬂqddmeﬁi)ﬂ%e@&ﬁ-ﬁpdﬁdiﬂ%i’ﬁﬁ"(@Dﬂeﬂt-z-

o Rl P uRe %ﬁi‘%‘?sd%‘[‘ﬁdeéj“b'%c"é‘r‘? - one

(S)-4-Butyl - 3-cycl ohexyl net hy
1- (a—%fcmhmlwthyb@r{idytﬁ)dlmqﬂ@mb@nwh)-wfnd@4-Y1] -5-pentyl-1-oxa-

oxa [ an- 2-one 25
(R)ﬁ‘%ﬁﬁyﬁ’%%’ %5?“‘3%@‘5? r%g%hyl 8-[ 1- (2, 6- di met hyl - benz

o sl esimeti-SdiA 2 dimethyl-beprp)-piperidin-4-y1]-5-((E)-3-

4- Bﬂkﬂiangslﬂﬁbﬁlypﬂﬁ'&ylm-mg di8zd-dpifad5.Shdidebdmoe@neyr i di ne
- 4- car bonyl ) - pi peri di n- 4-

i oty Poper BB B gt GRS R R 59 mpthory-

( 1 dthigl)-Oxyxa3B,9-diaza-spiro[5.5]undecan-2-one
cyclohexylnethyl) 1 oxa 3, 8-di aza-spi ro[ 4. 5] decan- 2-on

“ZEE?‘%%O %ﬁ&w?’%ﬂﬁwl) ﬂi%gndm-zl-yl -5-(3-
1 (e HEI-MV A3, Butiszgyapiro - plandesag-Zrone
yI] 8- oxy- 1- oxa- 3, 8- di aza- spi r o[ 4. 5] decan- 2- one

B;*«Lmlyr@ -dydioheyfinethiEd N1z, patidetty)-baiaeT) stberidinyd-J1-3-oxa-
cyc? %%Wrw%@ﬂ)unﬂew-gné di aza- spi ro[ 5. 5] undecan- 2-

one 5

BiCy tloBerp ik tiybadn e dinrylyl Sehdoyh2pieniimed il 5-peapy 1-oxa-

5-
1) s di
gx; r: glgg %])Gf’gf%nﬁ GR8ecan- 2- one

1-{5- Butyl 9-[1-(2, 6-di net hyl -benzoyl ) - pi peridin-4 g
2 bﬁgslbhm&m@ﬂQl—h [&A3,6- @mqt]yl-[tgng] )-piperidin-4-yl]-5-(3,3,3~

5" ugéa‘&'}? dql oI ONREBOAEAORNS DRundecan 2-ome |
4
P Gy dohraietul Pl S 2 dimstslbeprppipesdio -3

. mtt?i‘ﬂhoﬁﬁQﬁ[ydmxy—propyl) 1-oxa-3,9- d1aza—sp1ro[5 5]undecan-2-one

(E)-4-{3-Cycl ohexyl met hyl - 9-[ 1- (2, 6-di net hyl - benzoyl ) -

e 6ygoReaided 53¢ 8y pproRek kTS (3 S sl beasesd-
4 {Fipéydihohehtyll-oet-BuPt diSzaf spiro[5.5]undecan-2-one
1- (2, 6- di net hyl - benzoyl ) - pi peri din-4-yl'] -2-oxo-I|-oxa-

23?%?4—652 %u%ﬁ'_’)r %ﬁjh@:ﬂ%ﬁﬁfl - Hlok 1 RE 1. Bia35 s Pir S8 S hdec-9-y])-
piperidine-1-carbonyl]-2,3-dihydro-indole-1-carboxylic acid tert-buty! ester
5-Butyl-3-cyclohexylmethyl-9-[1-(2,3-dihydro-1H-indole-7-carbonyl)-piperidin-
4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one

(R)-5-Butyl-3-cyclohexylmethyl-9-[ 1-(2,6-dimethyl-benzoyl)-piperidin-4-y1]-1-
oxa-3,9-diaza-spiro[5.5]undecan-2-one
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15

4-{3- Cycl ohexyl nmet hyl -9-[ 1- (2, 6-di net hyl - benzoyl ) - pi pe

é'zgds;’ 45yl | - 2- oxo- 1 - oxa- PCT/EP2005/000976
Evee spiro[ 5. 5]undec 5- yI} butyronltrlle

3- Cycl ohexyl net hyl -

1- (2, 6-di net hyl - benzoyl ) - pi peri di n-4-y 5- ((E).- 4:

pent (-eBytyl- 3-1cydyohe}{sflrgetgw l-é%ﬁr%{nsﬂgi IHF%Vé’é’érPlEH “Vl

(B)- %-bne

1-(2 %ég_g%gh%?% ngjg‘t{/’p%/‘la& pelrll di n-4-yl]-2-o0x0-1 20

gxag+ ¥ dl aza Syﬂﬁr-[09(‘2E454—tnmeﬁlbe¥nz}oyl? p1per1de - % ﬁ ?Cdxg 3,8-diaza-

1- ( 2g5edfi E?dehyd-zbﬁﬁzwhﬁomimﬁh tiftuotepkdtic &id ( ) - 4-

"~ hydr oxy- pent - 2-enyl ) - 1- oxa- 3, 9- dlaza spi ro[ 5. 5] undecan

- 2- thyi-1-oxa-3,8-diaza-
3- Q/éTe%'}‘TgS&/' ]ngt ﬁf?ohéorf’ be(%o%) HIP e ? "He'%%"y p?}gﬂer i d !

| N- 4sphtd[45]deéamLeone; compound with tnﬂuoro acetic aad
pentyl)-1-oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2- one 25

44 3%%/&&{;1% Fﬁzﬂt’i Eﬁ‘oFJ - rﬁetia}r $ S BylSlipiRt iaw 408 P2 A thylpi-pea-3,8-

di
gl 9I Gieaz pitqlABHS a:g,-]ZutmfeéQIBP9W}d mﬁlﬂ%orgcarcatlc acid
3- Cycl ohexyl net hyl - 9- [
1-(24 faﬁi{m{ﬁw smaﬁ&bta-nmﬂmrbedzmnpiphﬂzdﬁbwl Fehrethy}-1-oxa-

e Siar Ot SEAZ 8-l L] 5 SLUAACE R0 08B

{3- Cycl ohexyl net hyI 9 [ 1- (2, 6-di met hyl - benzoyl ) - pi peri
di n 4—B’d I—!Q{D(@Drﬂetlmoq -2,6-dimethyl-benzoyl)-piperidin-4-yl}-3- methyl-l oxa-

3, 5= deiv

3 oy a%s%m" f%?ldl‘%ﬂf?%%f othpo Ll paludie Lutamid |
in-4-yl]-5-((E)-pent- 3-methyl-1-oxa-
enyl §- [1 (é)&lt&'}ei’.,ér@mﬂ%bﬁ%{cﬁ’l)Slj’lﬂ?ﬁH@‘@a‘?TYlﬂ'%FBW’S methy.

3- I L d

. nQ4/ §3§|0 ﬁ@%ﬁ%@i‘fﬂd&ar{ 3=di; Eorfipotaidwth befzsrstacetid i |

g ?yg;]%l%&x@ ]If.rﬁ)-[ﬁ ?Jg-uz'gsd szggthyzrl ‘t?enzoyl)-plpendm 4-yl}-3-methyl-1-oxa-

1- ( 23 - gtbaeipinl 4 bRivemyR)oret panpolimd witl kiflSerp(aepticacid
met hanesul f onyl - aIIyI) 1- oxa- 3, 9-di aza-spiro [5. 5]

ndec 3; | i aa
ljl_ (21@1&}%%&?@ JIIP oréltgégl%{;% Rﬂ:f[‘ldﬂ -4 grl 13- meth%lolxgxa 3,8
10 etitaya- )spﬁe[emdﬁaﬁ-zaom sompionof Bt t@iﬂ&@&rﬁceﬂca
3- Cycl ohexyl nmet hyl - 9- [

1-( Zgﬁesu:‘ﬁ%ﬁ%l— -Q'ﬁ&ﬁ e)nZerl éilidl'!n A=) -h- b'irtf{133-methy1-1 -0xa-3,8-

met h S [5
undedmma-smr{é 5\decantZ pogs ﬁew%ﬁémah%fﬂﬁwg @“ﬁm a2ic”)

1- (2, 6- di net hyl - benzoyl ) - pi peri din-4-yl] -1-oxa-

3, 9- dIfAR-6pI- Pgﬁlﬂﬂlétﬁdﬁ-@@dﬁh benzdi )-piperidin-4-yl]-3-methyl-1-oxa-

?n%glﬁg hlzeiéylmn@&, % cgi—é—cgne, cia:;oumﬁ] YihRABASY-AceBE RGa! d

3, 9-di aza- spi ro[ 5. 5] undecan- 2- one
3- Oy glRpxarhreetiyhy8-{ 9¢4,4,6-trimethoxy-benzoyl)- -piperidin-4-yl]-1-oxa-3,8-

1- (2,46 di et hvh 3 benzoyl ) - i@ ivledeioor §-abichelt

4-Butyl-8-[1-(2,3-dimethyl-benzoyl)-pip eridin-4-yl]-3-methyl-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-8-[1-(2,4-dimethyl-benzoyl)-pip eridin-4-y1]-3-methyl-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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trifluoro-2-hydroxy-propyl)-i-oxa-3,9-diaza-spiro[5.5]
undecan 2-one
Cycl ohexyl met hyl - 9-[1- (2, 6- di net hyl - benzoylg~Rif6ssdoors

WQ%‘P“%“W}* 5-(3,3,3 20

trifluoro-2-hydroxy-propyl)-ltxxa- 3, 9-di aza- spi ro[ 5. 5]
undecan- 2- one

3- %ﬁ]ﬁllﬁﬂg&){hf(EIdlihﬁEﬂ@aﬁﬁn@-}S@ﬂlﬁ?Dqﬂlf&ncﬁhhyﬂ)-ﬁ&nktbﬂ 2 fia-b,8-
i met_hy en

ot pervaRr AL Tibctn gzane comppupd B F BRSO EERS - 2- on
e 7- [4-(5-Butyl-3-cycl ohexyl net hyl - 2- oxo- |
- OX a—BJtQI-SI-Irﬂﬂhylsﬁa{k—OIH pybpleshrdabobylypjperidin-4-yl]-1-oxa-3,8-diaza-

P PPy gt g&{jx&&géﬁa ¥R Qs donfolEsca car boxyl i ¢

5- But yl - 3- cycl ohexyl nmet hyl - (b 3-di hydro-i Hindo hel
-7- é:aBltt(ﬁ]n&-l =(§),|5p;l;me&1yhlsoxa201e- -carbonyl)-piperidin-4-yl}-3-methyl-1-oxa-

4- yhslg. 1?’0[2 SYdRER25qiel & @Mﬁﬁ &iftudr 8Maeetic acid
(R - -Buty - 3- cyclohexylneth

R T I S

PCT ok2330512 2065911 4.5 dedn-2-one; compound with trifluoro-acetic ac1d
(S) 5- But yl - 3-cycl ohexyl net hyl -

ox a%ﬁgaoge gg[ﬁb&ﬂ%}%])bﬁﬁ%@pr #.gﬁﬁaé‘ 4 l}’ﬂ] 4 butyl-3-

4 Bujm}d;he&yhm&thgﬂl—&xa-?) 8-diaza-spiro[4.5)decan-2~one; compound with
yl - benzoyl) - plperldln 4-yl ]

- 1- Qgﬂuaorng{ gillg%@ spiro[ 4. 5] decan-2-one; conpound

with trifluoro-acetic _ac

 4- BétButylg3fcyd (’@Wlﬂéﬁt@ﬂ’r%tb(%bﬁ‘%@yhz foilisestidrhengox]) pipgridin-4-

With trifluoro-acetic acid 4-Butyl-8- fl-
K @F@Q@Fﬁé‘@hyl benzoyl ) - pi peri di n-4-yl |
-3-nethyl -1 -oxa-3, 8- diaza-spiro[4.5] decan-2-one;
conaid -3Nl chydloh ﬁ]h&ibflw—él‘rﬂ-eﬂm@-mﬁ -dimethyl-benzoyl)- -piperidin-4-

| 1%%385@;%%6@2@?584 S il S ERBEE S\t
dechwﬁ?ddna;aadonpound with trifluoro-acetic acid
4 But y

- 3_ (4: Ef[ﬁ%}l %%‘ﬂghe@gﬁlﬁ&ﬁ}}.tﬁl T-PE6 RNkt P’pbgﬁﬁﬁcgh@ﬁécai‘lﬁdnyl) -4-methyl-

-di aza- splro decan one: + irifl
conpwndmmrit}ﬁ] i@{ﬁ‘lst%ﬂ@ZEgé@fq)[é Aé@c&n—}!- ne; compound with trifluoro-
8- [laééaaHIOXy 2, 6-di met hyl - benzoyl ) -pi peridin-4-yl]-4
-butyl - 3- net hyl - 1- oxa- 3, 8-di aza- spi ro[4 5]

decan- 2-.0ne; un ri

4- BbEiEE lssqcrcl@zs%ﬁwa&vvﬂz Htens ﬁ{w% PEaSsry Aah Pt

- 4- plperidirvatyilyl -oxa-GyiadiaZs-Spite [d 5 depnrbofiel c&x]npound with tnﬂuoro-

decan-.2-aone; conpound with trifluoro-acetic acid

4- BATSF 289 1- (2- chl or 0- 6- f | uor o- benzoyl ) - pi peri di n-4-y

[1-3-nethyl-1-oxa-3, 8- diaza-spiro[4.5] decan-2-an

c onPed li(d-Reinzil- I,ETChmgdWYblthEFﬁ@OIQ'ér@beHYD -4- meﬂwl-plpfrndm-d-yll

o | L d5icbart blarks Ebthyound
&;rbe(!"f%ﬁ%r wa%%’gméﬂéh g,?a&g%il %fdi decan- 2- one; ¥

conﬁ@hﬁﬂ upﬂha$$$ﬁﬂdoro acetlc aci d

H‘Egl-r-bx@’j%' - Badh- ﬂ:hfﬂtﬁs deRid-0lchepldigs@iidAvidh &;mpound with
(2

4-Butyl-3-cyclohexylmethyl-8-[1-(3,5-dimethyl-1-phenyl- IH-pyrazole-4-
carbonyl)-4-methyl-piperidin-4-yl]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;

compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(2,6-dichloro-benzoyl)-4-methyl-piperidin-4-
y1]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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4- But yI -8- |
1- (2, 6-di fl uor o- 4- net hoxy- benzoyl ) - pi peri din-4-yl]-3-m
pxa- 3,8-diaza-spiro [4.5] decan-2- ONgCT/EP2005/000976

oung with trifluoro-acetic_add

4 Butyl 3-nmet hyl - 8-[1- (2, 4, 6-t1#7 et hoxy benzoy! ) - pi per

idin Y spi.to[ 4. 5] dec

conp%ihé’*vﬁewﬁm 7 %apsthaﬁé?qzevl Sepesitin- 3114 byl 3-

4- Butyyloh@xfithet3l-3-oth 1358 thigka-Bing @5 deckh Redried thmPoitd with

nmet 7I di aza- spiro [4.5] decan-2-ong;
corrphh rac}ﬁortl?]ac?cfl fluoro-acetic acid

4-Butyl -8-[1-(2, 4-di met hyl - benzoyl ) - pi peri di n-4-yl]- 3-
met h @xqwbhsx)dmabalfsffbﬂﬁﬂflethﬂ}ﬁ@hmﬁ Ascommgle-4-carbonyl)-

CF:>?:T/ EE OYSyI/ 0@8)917%} |3‘§ Sgaza%g &ﬂg%{invpoggggfn% 6248 %ith trifluoro-

1- (Zﬂcétlﬁﬁi yl am no- benzoyl ) - pi peri di n-4-yl]-3-net hyl -1
-oxa- 3, 8- di aza-spiro[4.5]decan-2-one; conpound wth

t ri f14 Bﬁf}?-? Ioh@:éyg?%ﬁi yl-8q B%Béﬂée;t?yél?@r;dd}ﬂllen@ﬂcarbonyl) piperidin-4-
1 e -4 %éh%%g%? %awnzowéwéwbmﬁwwcem acid

mnth trlfluoro acetic acid 5

_4dBlﬂt—Bh’eyBSfdzelbﬁeﬂhﬂethﬁt&Yl{ﬁ-mgetg)ﬂm}@p&razaietwﬁa&bbnﬁb-@qreridin-ZL—
1 dl |l aza-S " . .
| el S BRbchala S e 77t BERROABich Bifyqpo-acetic acd

4-Butyl - 8-
1- (4; éufarl -Areydphesylmethildi-bb( Bl dmpropyb2 Bepyraiale-a-cartionyl)-
- 3- 'ﬁﬁéﬁdmh-yl@f%ﬁ 3% Qia%@pﬁé{'ﬁl@?d&cﬁn@ -bnd 86/PoandWeth trifluoro-
conpound trifluoro-acetic acid 8- -
[ 1- CEEUSAC y 2 6- di net hyl - benzoyl ) - pi peri din-4-yl]-4-b
utyl-3 10 cyclohexylnethyl 1- oxa- 3, 8-di aza-spiro [4.5]
2 ecE:; a:BIﬁyDBl-chlﬁl@égﬂ?EhﬂmyWS—( h(4-h{dtlﬁ}lllaoplﬂerqpﬁhh£01@§lcd:bonyl)-
u ex
PR RS Rt w4 ) 5eapr2oens ppgund with trifluoro-

yl ] atetimaaid3, 8- dlaza spi ro[ 4. 5] decan- 2-one; conpound

- with conpound with hydrochloric acid 15

flbggr%tz%l{[/ 3. 9?13 e%gﬁggtéﬂﬁ E{e%hiﬁ é%-gx-t%la‘%bﬂ?é-ﬁa@bonyl)-

[ 4. B]Peﬂéufaﬁ- bﬁéa-Sfﬁodatpmﬁmr A5 Q&‘mﬁd@mcwphund with trifluoro-

- hydyashl.gai aC| d 4-Butyl -3-cycl ohexyl nethyl -8- [ 1-

(4, 6-di rrethyl r|md| ne- 5- car bonyl) - 4- rrethyl

pi p 3 8- di
dec 2%@’9((8]6?% i U Arneby ol releprearbanrh-
Bpipﬁhdﬁx-@-yﬂl—pbﬁd(-y Sfﬁhihy itb{£.5]decan-2-one; compound with trifluoro-
thyI pyri di ne- 3P]car bonyl ) - 4- net hyl -
p| p%‘?ﬁf ﬂ 4-yl]-1-oxa- 3, 8- di aza- spi r o[ 4. 5]
decan- 2-one; conmpound with trifluoro- acetic acid
4-Butyl-3- cyclohexylmethyl 8-[1-(5-ethyl-2-methyl-2H-pyrazole-3-carbonyl)-

piperidin-4-yl]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-

acetic acid

4-Butyl-3-cyclohexylmethyl-8-[ 1-(4-methyl-thiazole-5-carbonyl)-piperidin-4-yl] -

1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(2,4-dirnethyl-thiazole-5-carbonyl)-piperidin-4-
yl}-1-0xa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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8-f
1- (1 Benzyl - 3, 5-di met hyl -1 H pyrazol e- 4- car bonyl ) - 4- net

i_peridin-4-yl] - 25 PCT/EP2605/000976
wahgibls o4 5 a

P43 cycl ohexyl met hyl -1 - oxa- 3, 8- di aza- spir o[ 4. 5
ecan- 2-one; conpound wth t—rluZBI-uoro acetic acid
4- But yl - 3-cycl ohexyl nethyl -8- [1 ] )

- ( 3554 diurRitfiy3- c#ci@ﬁmﬂme&%ZWOalz‘@K%f’ﬁ- -diaza-spiro{4.5}dec-8-yl)-
car bonyl.) - 4- e} @tfc 3618 nHidZ dompound
ro[Hlpfﬁﬂé’fg]h'caf{) X‘él]ﬂ n%lgtﬂﬂﬁ“ %%Z%H fl uor o- ac?tgl c P
aci @itBQrifluoro-acetic acid
4- Butyl 3- cycl ohexyl net hyI 8-[1-(2, 6-di chl oro-benzoyl)

- frfetkiyl-8-{1-[4-(2-methoxy-ethoxy)-2,6- dimethyl-benzoyl]-
yI ] E?'ﬂil ggr cg 2a- S : 0

4 Y - -
wi t piperidin-GotloL-asetit %{%E?%P Vﬁ)l gﬁ%g?qb i oriPSRHREh trifluoro

PCT, Ep2Q0@/ 000976 - 127 8-
14(§ ?erzyloxy 2, 6-di net hyl - benzoyl) pi peridin-4-yl]
R . B . -piperidin-4-yl]-1-oxa-
cyclsz_‘ﬁi-g%&%%‘flﬂ%’y@@g -9l (%f -gight &P benfoz D fn ecans ZY]
; Copdidaspitd[B.5  imydbcocBtamei @ngz,q@ d with tnﬂuoro acetic aci
4 Butyl 3-cycl ohexyl nmet hyl - ,

p le vl iRl -91] -3~ clohexylmethy -1-
p| p ﬂyil 3? Jﬂ%ﬂx 5 %ng%@aﬁ}g&ﬁ o[ 4. ‘]qneﬂ:cgn -2ace
corrpmm—r&c? dmathsplm 515]1@4?‘531&8@1130‘:05%?%‘“"“ uoro

4- But yl - 3 cycl ohexyl met hyl - 8- [

1 (§ 39{&1 8@%&3}71294?ﬁ-gil@wdhlorpk@ﬁremwl{benzoyl) -piperidin-4-
a- ecan

W| t bfl]t];-pm g&@a%égq‘cg[géitﬂ%iecaxl o G AN o Wit o-acetic ac1d

4- But yl - 3- cycl ohexyl et hyl - 8- o
1- ( 3-p@iyhy é’lbh@yyﬂ:ﬁﬁh’yl@ $1-(§a-mkﬂb]ngu¢y)-2 pidimethyl-hengoyy)-piperidin-4-

yl]- 1-oxa- 3 12 8135% éﬁ’lf@el 5@19%;{]&7:;"1 SRR mpihd W RO o-acetic acid

wi t lleF-oRe
4- But yl - 3- cycl ohexyl net hyl - 8-
(2- me{tlhgd-Bﬁtqua;@qdamwleilygﬁilz@ﬂb?ﬁle@é%éﬂyr -butyl-3- \
i per REdh-2} st comZeromieyit
goﬁﬁ% %gﬂﬁ?ﬁ%%rlf ug;%?ﬁgggﬁﬁgsng‘ : : o
4- Butiffhor®-2setik 8¢idxy| net hyl - 8-
[ 1- (4- et hyl - 2- phenyl -t hi azol e-5-car bonyl ) 15
pi peyL BgégmAcyxﬂoheﬂ;dﬁé@xyﬁgqiquaﬂm:qa,ﬁd;met&wbmm -pipRsidin-4-
conpou

4- Botlyl-o%2 3yt figtﬁ% iparﬁlréqﬂ 9113%:;111 -8 9ompound with trifluoro-acetic acid
[1-(4-rmethyl -2-pyridin-3-yl-thiazol e-5- carbonyl

- pi IO@-Bdtyll94[1y02}c}ﬂeﬂxa—ﬂ&pﬁ)—bmal-)gpp¢rypq-45yl -3- cycfohexyhnethyl-l-

2 e (é ?ﬂQ-ﬁT %ﬁwasgﬁggﬂgn%éap %Bﬁé | HRpBun @Atk 1eiflasidlactfic acid

1-(3,5-d hyl -1 H |
EJI pc(srBdwhlsgce};lo{]ezylmgzy%gﬂ&2ﬁé§;@p&§ﬁe1@é{g deBerEhn 4-y1 ]-1-oxa-

conmpogl HE9-2-3R&cbmpdahd with trifluoro-acetic ac1d
1 By Tlaglieblip shuntietad2 g copd

o (59 Flt P lB-rozmgeé I;nel _y% beggr Zgilpgﬁ e rﬁg.')r-]-%lﬁyl% cyclohexylmethyl-1-

oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2, 6-difluoro-4-methoxy-benzoyl)-piperidin-4-
y1]-1-0xa-3,9-diaza-spiro{5.5] undecan-2-one; compound with trifluoro-acetic acid

4-[4-(5-Butyl-S—cyclohexylmethyl-2-oxo-1-0xa-3,9-diaza-spiro[S.S]undec— -yh)-
piperidine-1-carbonyl]-3 ,5-dimethyl-benzamide; compound with triftuoro-acetic

acid
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pi peridin-4-yl]-1-oxa-3, 8-di aza-spiro[ 4. 5] decan- 2-one;
conpound with trifluoro- 25 acetic acid
“4-Butyl - 3-cycl ohexyl met hyl - 8- | £/000976
%é?"hyl -t hi azol e-5-car bonyl ) - pi peri di n- 4-P§:IT1EP-200310 }

1- oxa- 3, 8-di aza-spi ro[ 4. 5] decgmm-2- one; conpound wth
trifluoro-acetic acid 4-Butyl-3-cycl ohexyl net hyl -8-]

1-( %Lﬂmgi-g-gﬁftxlchid%b@ZﬁEﬁm&y%ﬁmnyﬂiﬂ’criﬂiﬂ@r-iﬂqﬁ%eyﬂohemmeﬂwl-
yl]-1-oxa-3, 8-di aza- spi o[ 4. 5] decan-2-pne; .G ung:_ .
i1 e DPuite-SRe At ey o T g th e c acid
PCT/ EP2005/ 000976 -128 L

5- [ 4-BétyBatoytloBexglntthylexy1-(B3dirhethyloenzbyldpipe3idin-divalz i oxa-
-spirol4. 5] _dec-.8- N I 2 h 1 -acetic acid

o perd B Ep G B 2-opet s e B flopo et add,

acid amde; conpound wth trifluoro-acetic_acidd i
4- Bu-PhtyB3esyclobérykpetht hryl-{ B4 {dimethyl-benzoyl)-piper: in-4-yl]-1-oxa-
1- [ 4r & 2=.1E! - ¥n-2%0rfe; SHrEsundl wilte frafydrd-acetlr acid

pi pe’r‘é |%§B§§%ﬁﬁ%§9§ 3, 8-di aﬁpi ro [4.5] _

o R Brtyb Sy doRea BT 62 b LmedyTiut fin b dtzoy)-

1- ( Zyiferihiin -0 armmtiaba-epipsisisfumdetay-Rtonel compound with
3,9-di,aza-spl.r o%g. 5] undecan- 2- one; conpound with

tri fPgBPTR-aelf fddaci d

5-Butyl -9-[1-(2-chl oro-6-net hyl -benzoyl ) - pi peri di r_1-_4-2/

|] -53BaydBalyelolbuyirhitiryl-9-11-(8-dimethylamino-benzoyl)-piperidin-4-yi]-1-
oxa- 3, 9 diaza- soi \deGAN: ATPREnd WRARGERGockti acid
O o e IEJ’I;S%]Q“‘?%-E‘E%t@%?%%‘&%?BheXW et hyl - 9- |

1- (2, 6-di chl or o- 4- net hyl - benzoyl ) - pj peri di n- 4- T
y1 ] “SiBokayslobreimetbph 9-91 436 Mt lnisosargiisd-cerhppylpiperidin
Wit hy b 11T L 08 8:-8E81dh G0 PRs ndecan-2-one; compound with trifluoro-acetic
5- Bu III] -131-”(%%:’?0 %y rrg hy]l 0 96-:(;[a P

1- ( ZcHet hoxy- 2, 6- di et hyl - benzoyl ) - pi peri di n- 4-
yl]-1-oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2-one; conpound . . .
Wi t Byl Bugtiohahhtibylagi|t-(4$-dimethyl-pyrimidine-5-car onyl)-piperidin-

g b rimidine '
 Tob o g et P RRRTRY Bt oy Pace

undegih- 2- one; conpound with trifluoro-acetic acid

5- But yl - 3- cycl ohexyl met hyl - 9- [

1- (45 e hO%Ysh05%-Hhdmt G Yidiri-RivPes ibikion-#cyclohexylmethyl-1-

yl] ﬁlﬁog‘g%(?léf}gi g‘%@s%%%%lg?éi}ulndnecﬁ - ot}g;.ﬂgyorg)ougd ad

Wi t hoxar3,94dinge spie 5 3 endegag-2-ofe; compound with trifinoro-acctic a

5-Butyl -9-[1-(2-chl oro-6-fluoro-benzoyl) - pi peri di n- 4-){)

'[ ]5 %—ng@ﬁisrﬂs@aim&hﬁ- IMérfaz_Bledi-aaklh??}ﬂ)-piperidin—fi—yl]-5- utyl-3-
. 5] undecan-"2- one; conpound_.w tr ugr o- :

aci Fychexpe l_-éwa%e‘g@}%tsm?[th_]thecan&-gne?Egﬁleund with

1- ( 25#lubrd-atemetabidl - benzoyl ) - pi peri di n- 4-yl ] - 1- oxa-

3, 9-di aza-spi ro[ 5. 5] undecan- 2- one; conpound w th

trif L O-acef Ci ) - | 2 -piveridin-4-vl]-5-butyl-3-
1-( -'E?%C%Wtfg’?h@fr{e é’gzl SE)_Iy P}’{r.%]ﬁe[pse?a]rg?%ﬂ)df?;ﬁ E:]n- 513 bu);]XI K] 32;1
- cy cdyoclobzsyllmethiyly I -dxa-325diaza-spiro[ 5.5 undecan-2-one; compound wi

oxa- 3iﬂ%693-95e%’[c§9iidr o[ 5. 5] undecan- 2- one; conpound w th
trifilioro: aceti ¢ acid

5-Butyl-3-cyclohexylmethyl-9-{1-(2,4,6-trimethoxy-b enzoyl)-piperidin-4-yl}-1-
oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl~9-[1—(3-ch10r0—2,6—dimethoxy—benzoyl)—piperidin~4-yl]—3-
cyclohexylmethyl-1-oxa-3,9-diaza-spiro[5.5 Jundecan-2-one; compound with

trifluoro-acetic acid
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- OoXa-

5- But yl - 3- cycl ohexyl met hyl - 9- [
1-(2,6-difluoro-4-nethoxy-benzoyl) - pi peri di n-4-

W#‘%"ﬁ’%{[aﬁ?l 3, 9-di aza-spi ro[ 5. 5] undecan- 2- one; KOIPRIHh00976

uoro-acetic acid
4-[4-(5-Butyl - 3- CyC|0heXy|”Eﬂﬁ9r-2-oxo-l-oxa-3,9-diaza
- sp| ro [5.5]undec-9-y O -oiperidin-4-71]-1-
pi pslﬂuﬂylﬁaeeﬂcl-obaxyboﬁgnﬂ 9615{2&%@1@7@6@@5& benzgaD-piperidin-4-y
COTBaEY Mkt [ 8=A02bAE coliBoasd HHEiAOGG-RE64SAd

-129 5- But

N L s
co ngl?iiﬂg.\a\l\!» 9jlhézﬁisfn&@ B BjuﬂdaianQ and; dompound with trifluoro-acetic acid
cycl ohexylnethyl

% ézaf et ﬁ%@ﬁﬁq 36@3@@%‘%&141 hdnyt Q¥ fazole-4-

tri f::irb@ﬁ;ﬂ}-pi;ﬁhdm-wl el -xa-3,9-diaza-spiro[5.5 unlggcan-?.-one, compound

5- But - -c cloﬁg%:énethyl 9-[1-(2, 4-di net hyl - benzoyl)

- pi P& oxa-

3, 9-di aza-spi ro[ 5. 5] undecan-

t ri 5+B1ﬁrleﬁ-@§@he[l§ﬂw%l§’1 %Lls%@ﬂl%etéw gﬁ‘éﬁ‘é‘i}%ﬁﬁﬁ’& Plgen ln*4-
g TELDoX Y- d‘}az%bﬂ}é[:'a'sy]'ufn@@ddn Penzefiupro-acetic acid;

IOI Y

idirn-4-yl'[-1-oxa-3, 9-di aza- spi ro[ 5. 5] undecan- 2- on

e; conpound wi_t h trlflu C 1-T-oxa-
5- BatButyls- WWWF}H@T%&”%E F% lg lg) BQ}Z& ) Pl rﬁeﬁbd:m él y] -0Xa
yl) Bgﬁﬁid-éiﬂllfb{ﬂﬂydn]dedan ~2-0ne; cornpound with trifluoro-acetic acl

9-di aza-spi ro[ 5. 5] undecan- 2-one; conpound w th

AP e et

pL P
4- y i} oxh-T-diada-Spitd ézsausmqaufzsosq, gpmeewrd tis‘ h‘mm acetic acid
conpound with trifluoro-acetic acid 15
> Bl ﬁﬁ% QBRKYBREIor S Dldzdy - Sipetidiat 1] -3pgyclabieximethyl-
- o- Lal b9 b! per K d %1 trifluoro-acetic acid
4- y 1}oxt-pXaliaza-gpiapty n§é?qaar35°57 GRERYRS ¥
conpound with trifluoro-acetic acid 9-]

1- (2% ﬁ%tgﬂ? cHelbh }iﬁlatbﬁnsi-*{)y-l(z -fuiopesitdinerbnydthylhepgey})-piperidin-

- cycl | et d with trifluoro-acetic
oxaAsylbluParia- géﬁ‘ 8?’50%5[%}?83%%5- 5085 MR hpound Wit h
trifylpdor o-acetic acid 20

9-[1-(1- Benzyl 3, 5-di et hyl -1 H pyrazol e- 4- car bonyl ) - pi

per ISS%IEQC? (ﬁ CF]qui%)Q ﬂ§%ro -3- énethyl—benzoyl) 1per1chn -4-y1]- 3-

cycl oxa- undecan
dnhmhniethylthom-m%d@m-am&&ét $ ZgJD[e: S5k With

i n%ﬂﬁcﬁ%]&%/%_écaa i met hyl -1 H pyrrol e-3-carbonyl ) - pi peri
cycl ohexyl net hyl -1 3,9:-dia 2-0
he: ScBupbATIe- (a;rycﬂllprgsﬁ Bpra e L B A5A-

5>- BLEE' l)hécyﬁﬁ flh%ﬂ-ﬁw tiiaka-9pifo[5.5]undecan-2-one; compound with

=3 | 4-yl]-1-
( tr1ﬂugrot—£cleggac18xy benzoyl ) - pi peridin-4-yl]-

5-Butyl-3-cyclohexylmethyl-9-[1-(2,4, 6-trifluoro-benzoyl)-piperidin-4-yl]-1-oxa-
3,9-diaza-spiro[5.5]undecan-2-ong; compound with trifluoro-acetic acid

5-Butyl-9-[ 1-(3-chloro-2-fluoro-6- trifluoromethyl-benzoyl)-piperidin-4-yl}-3-
- cyclohexylmethyl-1-oxa-3,9- diaza-spiro[5.5jundecan-2-one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2,3 6-trifluoro-benzoyl)-piperidin-4-yl}-1-oxa-
3,9-diaza-spiro{5.5]undecan-2-one; compound with trifluoro-acetic acid
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~conpound with trifluoro-acetic aC|d 5- But gl- -

oxa- 3, 9-di aza-spiro [5. 5] undecan- 2-one; conpound wth
trifluoro-acetic acid
5- Butyl - 9-[1- (3-chl or o- 2, 6- dnet hoxy- benzoyl ) 3 pkR54edlobbo76

WO-205/075453 -

cycl ohexyl met h71 -1 - oxa- 3, 9- diL §Z@- spi r o[ 5. 5] undecan- 2- 0
conpound with 30 trifluoro-acetic acid WO

200 th'%.ﬁ? QB7HO0SE6v1 pﬁ?&d -4-y1]-3-cyclohexylmethyl-1-
5- Bﬁ'ﬁ{gﬁé’@cyc re h I-Q-Q{) é 1 Inboryo 6; yr;et hor;((y beY
n Zowxﬁ"—b? il-ﬁplﬁc X 111} efan -2-onetri uoro -acetic acid;

oxa- 3, 9-di aza-spi ro[ 5. 5] undecan- 2- one; conpound w th

tri fd Ba a{lqq&;mdmd@yl-bﬁnﬂm)yﬂnpandmei-plmeymmmm -3@-{liaza-
L- (35 111 e ngt oxg b&g Qf%u&%@ cjem:gcuf'

yl ] -SPH8 ‘E‘Pazg PP f% 1 =2-"one* conpound

W th trlfl uoro acetic acid

5- Btﬂ-BhFYB‘)S[\Ie(lzcﬂﬁémydtlmsétuayzoyb)-@pe(i@n%ﬁl] réephspethiyl-3 resayd.0-diaza-

-1H ' 4 with sriffuopo-aceti id
car b ﬁﬂ&ggéﬁm ﬁmii C?/?]]Po'in o&% - uc'rlc’aachgla éfﬁlr o[ 5 5] un

decan 2 one; nmpound . Wi th trlfl oro ceagl aci d
5- BLﬁ-ﬁptyg-Sc)}CQZ@éwﬂpaéﬂqWQy@ piperidin-4- ﬁ uoro-ethyl)-1-oxa-3,9-
[ 1- (Baf:=PirdPs. FMe@ml-bhQ cHRPSaNH withi tHidtbrb-teetie agid ]

-1- oxa- 3,9-di aza- splro[5 51

S B PRSI P SRS e R - (9)-2-methyl-butyD)-1-

chl @xa- mﬁi’a@a{—lsplr@[xﬁ@ﬁndjhcm—a qde} edmponend with trifluoro-acetic acid
3, 9-di aza- spi ro[ 5. 5] undecan- 2- one; conpound with

trlf ace 1 E 1)-1-oxa-
5 crpRrEo iR Rl |s’l%s?%%r$ U2 {2 gpefool-buty-1-oxa

- 3 AHikesyirofstHynd ecanﬁmesc@na@%wg% tmﬂwosﬁjceuc acid

undecan 2- one compound with trifluoro-acetic acid

? Eg clo ropylmethyl-9-[1-(2, 6—d1methyl—benzoyl) 4p1per1d1n- -y1]-1-oxa-
oro- E &ny uoro benzoyl Emf)erth LR CL d

- 3_ @ﬁ%—*‘w 941 epan-2-one; compo with trifiuoro=acetic aci

1- oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2- one; conpound wth

t r I fg. fEfi‘fyDQE{Qq.tliécdﬂidﬂﬂyl—tﬁntﬂﬂl)lfbtpaﬂdmzlqﬂ e3ey2-athtyhlity-1{oxa-3,9-
uoro ri one
4 y ks gl 5 bt SF ool AR L mBLRE R Beia

( 6- GhBatybsd1#(Rifedimeshyldtehsdylbpiparidin-4-yl) i etf= bﬁn@rl ]-1-oxa-

d with trifl -acetic acid
cyd%’%eglaﬁe?lﬁo ﬁ]undeca% 29011(? [ (é%nélpg%lll r‘gl[ 5. 51] ﬂ%rg ecan- 2- on

e; conpound with trifluoro-acet c
1- (Z_ggﬂybadzﬁ;yglph@gybe@y})e‘{ (2:6 cilmeﬁ‘i 7 genzoyH 1.¥1per1d1n~4 y1]-1-oxa-

enzayd )ilaEé kd @'E’}ﬂﬂdé&hﬂ 2= ﬁte, compound with trifluoro-acetic acid
cyclohexy thy -1 - oxa- 3, 9-di aza- splro[5 5] undecan- 2- 0

trifluorao-acet.ic .
5- B&ﬁq@@g'&?mﬁ ENVIERE T vo- {”i’eflﬂuﬂ &li H? Tlugropbeaylgt-oxa
yl') 3pi-pacd-gpifo[8-5 i detan2eone; compound with trifluoro-acetic acid
3, 9-di aza- spi ro[ 5. 5] undecan- 2- one; conpound wth

L A it & P Mol g o

di n3#-gHata-gpiro[5.5lundecan-2-one; compoun w1th trifluoro caad

5-Butyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-ylj-3-(2-methoxy- ethyl)-1-oxa-

3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl] -3-propyl-1-oxa-3,9-diaza-
spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid '
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cycl ohexyl net hyl -1 - oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2-0
ne; conpound with trifluoro-acetic acid 30
3-cycl ohexyl net hyl -9-[1-(2, 3, 6-trifl yghoebeisioers

| -
WQ/F‘)‘”’B?/ B idin-4-yl]-1-oxa-

9-di aza- spi ro[ 5. 5] undecan- 2tgne; conpound with
tr| fluoro- acetl c acid WD 2005/ 075484 PCT/ EP2005/ 000976

'5 é%l_’% D1bu 1 (2,6-dimeth 1 benzoyl)-plperldm -4-yl]-1-oxa-3,9-diaza-
ut

1-3 sgl)l;gﬁ O’:'l,] ;}%Cﬁg-?l?é,q?ez 8ompgllngc{ with %‘1 &i‘o)acgth geh din-4-yl
oxa- 3, 9-di aza-spi ro[ 5. 5] undecan- 2-onetri fl uoro-acetic
aci &;Butyl-9-[1-(2,6-dimethyl-benzoyl)- plpend.m 4-Yl] -pyndm- -ylmethyl-1-oxa-~
5-B t@’%ifa%&-%é"%cg 5 5 mgdeg?n-ayéneb 'tlpﬁ'fﬂ Q—a%eth]dad?’

et hyt laza- Spiro can
conpound with trifl uoro- acetlc ac

5- Bl5t1§4hty193{(1=€(imeﬁw@mmﬁw)ﬂb%k&%’ﬁ)dnﬁﬂeﬁ‘é’} bemanyy-pippridin-4-yll-
phenesyi ol ldi%ﬁ%})ﬁ‘o?:‘ HuAdBanINbAQ E@m%bﬂﬁdj feBRriflueRLacetic acid
conpoun oro-acetic acid

(52Bf%}-%i§3y99 E[%ﬂ§16)c?@egg§iagl¥|@y&%}§§ry é ff yl@ 5 ZdE%réhéim] 4~y§-ethyl)-

[ 5. 9]l aa0%o.aazd-spiie]5.5] andetand-vhd; bompbﬁhtﬂjmth teiflebiceacetic acid
acid

> Bty Pal dd 2 Srdlrehiuds heppantih: £iRYiAbbetiantl yRehy)-1-

-0xa082-85 %dmzaaspm[ﬁdﬂxﬁuﬁ:}:amdmmoznmd mhﬂmﬂummcetw acid

trifluoro-acetic acid 5-Butyl-

1- ﬁr}g{—ﬁa% %Wlb AL (32% H éih -lye!nlzoyl) er1d1n-4—y1] 1-oxa-
A ca R °ésmehc$mc;£@3%€ge@qeag%wm
5-Butyl - 3-cycl opr opyl net hyl -

1- ( 2. B0 1 oy lo- dBRAYbEnRY Ip@hdinélé-yl]ls -{tdtrabxalro-pyran-4-
? r ?V%%ﬁg) Zlg‘lé?;a? 3 zgnsgg% '3 fandecan-3-0n8 %%H‘ldpovl\fnd%th trifluoro-

5- Bytetlca9:d 1- (2, 6- di et hyl - benzoyl ) - pi peri di n-4-yl]- 3-
(2-ethyl -butyl)-1-oxa-3, 9-

? |rla mﬁ-ﬁggﬁg] &%g%g%rg%gg%@’p @p&?&m% 1043 fidin-3-ylmethyl-1-oxa-
1- ( 3,%didiavgtitn]b-Shendecarn-2- qnepeqmml.nmy;h}nﬂuoro -acetic acid
3 (2 nmet hyl - benzyl ) - 1- oxa-

|Pc§ P'(ﬁ 8[cﬁg&g’ﬂ@@ﬁﬁfﬂﬂp@%nc@-?ﬂ‘-'Blfiﬁﬁﬁnt-ﬁ-ylmethyl 1-0xa-

t
5 B@ﬁyﬂlm@’@gf '§é lenesan-2eansy Fompeynd wish giflaoreracstic 14,
oyl )-piperidin-4-yl]-1-oxa 20
3, 950131&;1&9491(2 ekﬁ&hgm@eﬁm)zp@aedme@mwﬁdmhydm -furan-2-

t ' I i Ofng}—[ g_oeJ%dl gaagﬁzlargpﬁyl [5. MQSWY Bpﬁ,ecrolmapounﬁl WllﬂT tn‘,?uoro-

(2 ﬁ&dmrae;dbenzyl) 1-oxa- 3,9-diaza-spiro [5.5]

' undecan 2-one; conmpound with trifluoro-acetic acid

t%ltgl?%i%/-g ?bcg}é%ggfﬁagﬁ yg) e]:ru&;andm 4—y] -3-[1 i'5]d.lo;\:e:}lan-2—3711-1r1ethy*1—
3 91ehxa£a9-dmzuﬁpi§o Eﬁrﬁ]ngd@@ﬁ Qog«‘h@on@@m}émﬁl w?%quro acetic acid
trifluoro-acetic acid 25

5 Byt%l%l% ﬂrﬁ 8*@&%%@1‘;1&0}@3&%@&&1&4-91]Pﬁ(ﬂe&hﬁyd&oyﬁ;ﬂraxﬁ-z-

3 9¥]m6;§12)é ip}}qa(){ 8- dﬁzaﬁaggé%ﬂzmgﬁc@n ?CQH&&S)HEP%%WIth trifluoro-

tri gge@;gagdacet ic acid
5-Butyl -9-[1-(2, 6-di net hyl - benzoyl ) - pi peridin-4-yl]-3-

P Og}f?’lu_wl SO)é)g:lcﬁiexylgneet‘ﬁyq 9-[1-(2,4-dimethyl-pyridine-3-carbonyl)-piperidin-4-
yl]-1-0xa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid
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.~ conp

spi ro[ 5. 5] undecan- 2- one; conpound w th
tr| fI uor o- acetic aC| d WD 2005/ 075484 PCT/ EP2005/ 000976
3,2-Dibutyl-9- [1- (2, 6-dinethyl-benzoylg-rmpr065/000976

woﬁqnﬁ@h%*n 4-yi] 1 oxa- 3, 9- di aza-

spiro[ 5. 5] undecan- 2- one; conpqgamd wth
trifluoro-acetic acid 5-Butyl-9-]

1- (25 Ilmtﬁ&lﬂheh&ﬁﬁ@lyl Y[ pi(pers-imethylythjophene-3-carbonyl)-

I mat h
undeglﬁ’ﬁr dingk gﬂ Er#éaz\ﬁ SpHo fsr F ﬁ%%%%ga@eetg ?%Ihg J with
5- Butryﬂuo%e-@@etxd:lamdt hyl am no-et hyl )-9-[1-(2, 6-di nethyl -b
enzoyl) plper|d|n 4-yl] -

t1 r IOIZ( ?uor 0- a[:la aﬂh&g&l%&ﬂnﬂﬁﬁﬁﬁd’%‘wﬁ +3-CefFRIQpHg - fdnka-

1- ( 2ylgnediybiei oycp- B@eﬁlmmﬂ%ﬁéﬁmd&w -IroppcoRoanggifhsifiuoro-

n- 4- yleriebhy! ) -
1- oxa- 3, 9-di aza- spi r o[ 5. 5] undecan- 2- one; conpound w th

5- but it oicpeoTnlrol 1= ey LA ol Ry pocmbonD-

(2- ppi@eﬂﬂﬂkm};-lybxaei Bydidzadspir®[5.5] undecan-2-one; compound with

oxa- i 62 dro[5 5] undecan- 2- one; conpound Wlth
trif 51’35 2t “acid  5- But yl - 3-cycl opent yhnet hyl - 9- [

1-(2,6-dineth I benzoyl i peridin-4-
3, é B h—z(érﬁsmn)rl)of{ sdau%uésgzqg D-piperid lac%ﬂwwa Bt¢yclohexylmethyl-
trif ] h trifl c id
( 2' Gi g)%rgfgﬁ&l%%%nﬁgs ?;urﬁegigltr-ly C?In% co[mpIEmnd with trifluoro-acetic aci
-3-(tetrah dro ran

: %cya;@?:éxw@wagaus(a.mstpsw@n@g@&wwm-s-
conp@#m]m %)%ehﬂzlnf-4~'§ll}rlooxd—5 adigda-pire (3.5 undButny?-ofe{ compound
1-(2,6 benzoyl ) - pi peri din-4-yl]-3-pyridin-3-y
I rnetI“I&T-I"t‘I1 ‘EB?& CelIGAC b‘faza spi ro[ 5. 5] undecan- 2- one
compound with trifluoro-acetic acid 5-Butyl-
1- (stlmemydhenémzdm-}? [pr(ge&ucdofmdynqthﬂ-tpﬁ}lﬂpﬂb-@@ergdm 4-yl]-
| met g){?ﬁ% B 90@%21 &,n?q eoll-b Y Q%tl;tri:ﬂlﬁ)ro acetic acid

-acetic aci

5( C g%imw&[‘écé mﬁé&?& O Bena ey I'n?ye{n}r?éme% Larboryt)-
%Eﬂ-ﬂml{ f’l §xa93 9l BLA- s%ﬁ*o[?ﬁﬁm’ﬁl‘@ﬁdﬁﬁﬁ&rﬂ}uoﬂﬁacem acid;

trifluoro- acetic acid 5-Butyl -
S P SRRl AL A bl e s
[agl g&&#ﬂﬁﬁﬁ)ﬁ ridines-vi] orrpra+B-diazahsiral 5.5 liordecac @dng; compound
S R

-p),ran-2
yl m-@ﬂ?}ﬂ-ﬂq&k&eﬁﬂ@‘?ﬂW&?d 1s(ﬁb&d{lgetb}]ltﬂng@(;amgu@ﬁgﬁ—carbqnyl) -

Corrpué) yprj%lwff Ell t]{q&:}za g;ﬂﬁzaas‘iaﬁro' ‘{Sﬁﬁidgcan -2-onetrifluoro-acetic acid;
1-(2
vl ]( aB@salérﬁscwnEt Yoé‘ff@%@;lﬂwlhgg[[ é?-éyéﬁra@ Hirbsg Hile: ?jeq)rhﬁsﬂp‘gxpendm-

L1f biH0B 0= A&AL iErods.5 et 200 2he/@atbund with trifluoro-acetic
PCT/ ?005/ 000976
aci

doyI) pi peridin-4-yl]-3-(tetrahydro

5-Butyl-3-cyclohexylmethyl-9-[ 1-(5-methyl-3-phenyl-isoxazole-4-carbomnyl)-
piperidin-4-yl}-1-oxa~3,9-diaza-spiro[ 5.5] undecan-2-one; compound with

trifluoro-acetic acid
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133 5-Butyl - 3-cycl ohexyl net hyl -9- [

-(2,4,5-trinmethyl -thi ophene- 3-car bonyl ) -

i&)e)r hﬁgg{] 4-yl]-1-oxa-3,9-di aza-spiro[ 5. 5] un BpR096b0976

20028 nd with trifluoro-acetic acid 5-Butyl-0-

[1- -134-

2, 6-di net hyl - benzoyl ) - pi peridin-4-yl]-3-(tetrahydro-f

rarg-_gu 1_3- clohexy]methyl -9-{1-[3-(2,6-dichloro-phenyl)-5-methyl-isoxazole-4-
1 0Xay: }-2pird[8 RarZ- 2081} compound

corrﬁa&‘#?a Iimree Ylﬂ??’?‘@é’?@ﬁa@ i

5- BuwtitH trBluoyclacetieryidnet hy| - [

1- (6- hydroxy- 2, 4-di met hyl - pyrldlne 3- car bonyl) -

Pi Per iy Lpggﬁg fl-b-aign iflesliazeyipaibiefEs- sgalnmplmtﬁﬂdnoxa-

I d
1. ( B 9onespirelsd vadsres? %ﬁz‘%ﬁsowﬁ‘iﬂ Hholoprticadd,
yI 3 cyclohexyInEthyI
chyRschydeBeRhéi )31 (pdaiyl -i@pbthelencdnprsborylinpipridin-4-

e

car bonyl ) - plper|d|n4yl] oxa39d|a splro D4
dec @nBRiybael1-[Be@pdlord- phqnvla e mettiylrifosaaicet-carb Pi tidin-4-
5- Buty hexwl | sk d@ca%rﬁ'oﬁbfﬁaﬁﬂpdund with
b eﬁfi} é-icyclé %{yﬁn fTSJtJi]lf 9~ tﬁa:{a sp(l {5 5 HIK

1- omﬂﬁpﬂ)—@heazaaépl ro[ 5. 5] undecan- 2- one; conpound wth
trlfluoro acetic acid 5-Butyl-3-cycl ohexyl net hyl - 9- ﬁ

—'5'?&)@6&16 &y py nqi Q@;@tdtﬁhbdmydc)'tdme -9-carbony:

| -
2{ P.eéq'w@ bty ahazamaf@ﬂ%%d Forshs P aeBind e
[ 1-ttfiubraibemichyld- 2- met hyl sul fanyl - pyri m di ne-5 20
carbonyl) pi peridin-4-yl]-1-oxa-3, 9-di aza-spiro[5. 5] un
< iy 0 . Lo -
dec fﬁ”@pw?ﬁc %f gﬁ,g@? @{.ﬁgﬁ f{g giEhidps-9-Rashh Sulshl b(;:nz.(gl’)
1- ( 4piperttimet-yij1-oxac39-diazei spirel helusdeeanpb Ay E compound wi

plperldln 4-yl ].=-}- oxa- 3, 9- di aza- spi ro[ 5. 5]
undtggﬁrfone r| | uor o- acetlc aC|d

| 5- But yl - 3- cycl ohexyl net hyl -

(2, 3-dihydr o, P
| H |5?Bgt}é-37cy@hﬂ1mpﬁyb9ﬂér(lq&mh§5— carg’onyll) ¥1per1&1n-4-yl]—1 oxa

4-yldg. dé%@ ?1'0?5 ﬂ'uﬁ&éhaﬁm bAd; 2ohlpsndé eath-1#fonm-acetic acid
conpdun P rifluoro-acetic acid

i ? g ﬁgﬂ‘g Cyc GSIE%HF g-g [AZ@‘I éxlojfmg é4r arborryl)—pxpendm—4-y1] -1-oxa-

pi pes, 9-‘31hdtaékpjrb15 JluadeceB; Bode;apampopnd ofith tgﬂuﬁgyggiﬁlczcgn
e; corrpound with trifluoro-acetic acid WO 2005/ 075484

5123'% 95 ! EPZP%% qqorﬁ;%'?ﬁ (élu];nolme -6-carbonyl)-piperidin-4-yl}-1-oxa-

[ 3- (29&1*516?&0{-‘05 ruhdrqﬂhﬂ—snﬁéionwwpéa%ﬁlz‘aﬂé‘oﬂo -acetic acid
car bonyl ] - pi peri di n-4-yl ] - 1- oxa- 3, 9- di aza- spi r o[ 5. 5] un

decaanaty? By Rt hy1-9-[1-(2- morphohn—4—yl-benzoyl) -piperidin-4-vi]-1-

oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[ 1-(2-morpholin-4-yl-5-pyrrol-1-yl-b enzoyl)-
piperidin-4-yl]-1-0xa-3,9—diaza-spiro[5.5]undecan—Z—one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[ 1-{quinoline-8-carbonyl) -piperidin-4-yl]-1-oxa-
3,9-diaza-spiro[5.5]undecan~-2-one; compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1- (Z-meth}fl -quinoline-3- -carbonyl)-piperidin-4-
yl]-1-o0xa-3,9-diaza-spiro[5.5]undecan-2-one; compound W1th trifluoro-acetic acid
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WORBSHEAa- spi r o[ 5. 5] undecan- 2- one; conpound W
‘trifluoro-acetic add 5-Butylt33-cycl ohexyl nethyl-9- [

with trifluoro-acetic acid 9- [
| - (Bi phenyl - 2-carbonyl ) - pi peri di n-4-yl]-5-butyl -3-cycl
ohexyl net hyl -1 -oxa- 5 g‘/EP:zOOw!000976

| - (2-nmet hyl - napht hal ene- | -carbonyl) - pi peridi n-4-

yl]sls 955{19(2%1&6-45&1&1&19[ 5-p9iruhidecBRt-Beroel)-pisaiddnradd] -3-
W th tl -aceti

1" [ Srqobenfry D]ﬁ@*‘Fy???‘ﬁgzﬁ"é?ﬁ?EE$]¥‘%'§%52§T%9‘1‘?368?188H9‘|1 it

pi p@lﬁﬂﬂbﬂﬁr deetic acid

yI] cyclohexyInEthyI -oxa- 3, 9-di aza- spi ro[ 5. 5] undec
u r f r
an- 2. ,g C% n,ﬂn%%n){a 03 10t 11[ A" ARk Grpblifl 4-71)-
(1, DeBzay k-piperidipest- pl-}-alcfv}iad?v Preligashirprylppdecan-2-one; compound
Pi Pl s ?ny_a aika0a- 3, 9- di aza- spiro[ 5. 5] undecan- 2- on
e; conpoun B2 f1 uoro-acetic acid
5 But yl - 3- cycl ohexyl net hyl -

- (3;B-trémnmed: pheﬁﬂtﬂiwmpk%wrb%m -Bineyidingd-y1}-5-butyl-3-
pl p dlghéicyﬂnéth 1- 1-00% 3,9 Hifradipo i SRindedan- Sbuadempouid with
e; oundWl trifluoro-acetic acid
5. pUEgRORR ?ﬁﬁﬁ‘éxyl met hyl - 9- [

1- (qui nol i ne- 3-carbonyl)-piperidin-4 -1l-oxa-
3, 99djlafEaARTnG-0f (8- rﬁ@thm;dphmyl)zlﬂwazoéﬂwmnm piperidin-4-yl}-

o kT i it X

3 QWHIHZ&usp)-acﬁ[tEa@ undecan- 2- one; conpound wth

trifluoro- acetl c acid 5-Butyl-3-cycl ohexyl methyl - [

1- (géﬁd}gi Brez; oke Hﬁam;d 1-(R H@fy’l—@l—t@rﬂﬂmyéﬂleﬂﬂtl- quyyrazole 4
a-s

5] und
t ri Fﬂb@ﬂ@é&é{f%n#dgunﬁ’%@ %ﬂg%?[g%lﬁﬁ?ﬂ?mneg“ﬁmmnd

1- ( it iAetd- Bce@rc)ihdbenZOW) piperidin-4-yl]-1-
oxa- 3, 9-di aza-spiro [5.5]undecan-2-one; conpound wth

tr| t%ﬁ)r 133 @P%ﬂ%ﬁ%tﬁé%% ]9(4[ fne&ow 35t hﬂuororgeﬂlyl—lH-.

_ r r Oby-ﬂazy]e-@eerrbomﬂ) piperidin-4-yl}-1-oxa-3,9- d1aza-sp1ro[5 S]undecan- -one;

p| perlﬁlgogn ﬁl]tﬁlhu?%a?c?hgagaaza spi ro[ 5. 5] undecan- 2- on

uor o-acetic acid
5 But yl - 3- cycl ohexyl net

1 ( Gebrorpt- ﬁﬂﬂlahwmwf%ﬁp{bé-m@wmepyl@ Sstrifluoromethyl-1H-

.t ri P?ﬂa%l@—@@irb%)ﬁ] giﬁéﬂﬂﬁC@J}}}Zt -ORE-3,9c QAL sipieh [Bi5] imdecan-2-one;

or o- ace I C_a

5- BeR§pPonng R?H%%FH?PC‘@ [1-(2-nethyl -quinoline-3-
car bonyl ) - plper|d|n 4-
y| 1 51Bues-3yQolkixgleaetioypdio- fif- B2-64-flndae henzgl) enepethybribbpyrizole-3-

\gcg_l‘;aéé? g— %@%it Il}céaCI % Ey@xa% QE{IQ[%%ﬁﬂdecan 2-one; compound

5- Buithltzriupdo-g&tichtidr o- 4- net hyl - 6- pyrroli di n-1-yl - benz

oyl ) - pi peridin-4-yl]-3-

cyc g Li¥ZRoshthERyE PHD)yrazole-4-carbonyl) -

und%can Zé gFéT—\(Ji cﬂﬂo‘?&(%ggmﬁ 3 ¥ 5&Yr t
p:pend1n—4—y1} -3- cyclohexylmethyl—l -oxa-3,9-diaza-spiro[5.5]undecan-2-one;

compound with triftuoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(1-p-tolyl-5-trifluoromethyl- 1H-pyrazole-4-
carbonyl)-piperidin-4-yl}-1-oxa-3,9-diaza-spiro{5.5]Jundecan-2-one; compound

with trifluoro-acetic acid
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Ctrif] aceti ¢ 5-Butyl - 3-cyclo

trifluoro-acetic acid 5-Butyl-3-cycl ohexyl net hyl - 9-{
1-12-(1, 1-di oxo-12, 6-t hi onor pholin-4-yl) 5
benzoyl ] - pi peri di n-4-yl1}-1-oxa- 3, 9-di aza- spi r[,%[rawgad,gpgogm

WOR8H248ne; conmpound with trifluoro-acetic aci

1- (5- Am no-| - phenyl - | H pyr azol3é-4- car bonyl ) - pi peri d| n-
4-yl]-5-butyl - 3-
c y%:/ 51B1E}dy3-n}5¢1¢ﬁ3¢qﬂlmﬂbh)é—93{ 19M efjdafhzorogphenfB- SEI}nﬂmbemethil— oH-
n {

171 BEARR A A ekl Rk TS BRI S eadpeancg-one
] pp@@ppi@pm yrifluoro- acetlc acid
5- but yl - 3- cyclohexylnethyl-l oxa- 3, 9-di aza-spiro[ 5. 5] u
ndegg- (E—mﬁmo— aiéle-ﬁ%a%diﬂz‘.l)%ﬁ@ﬁ&h% -$0igdbutyl-3-

5-But yl.- 3-.c hexyl
1- (i!%% F‘yegh ?’fau%ng 'ﬁ?‘F 152/ pyderaprisoms compound with
Carhﬁﬂudrﬁr'aﬁethﬂcicﬂl n-4-yl]-1-oxa-3, 9-di aza-spiro[5.5]un

.decan-2-one; conmpound 15 with trifluoro-acetic acid

5- Byt cl Irret I9- 1-

AR R R R b B D T mbfals -spigonyt)-piperidin-4-1)-5-
pyr byl é-qdohwb’bngth}rl- biope B i9etlinzadspitof 5.5 undee 8- 2-ouliepcompound

pir = 25Pne; conpound with

triﬂtgg?%%ggetl C %Cm d 5-Butyl - 3-cycl ohexyl net hyI 9 {

éri 2- met hox phenyl) 5-trifluoronethyl-IH
pyr bilt-Amiagr Iy FlﬂﬂTlHthlTa}ml!"?bR%b@l)él-ElP&EldH%4-Y1}-
pi r%ﬁq@h%ﬂ%@f}r]ﬁeﬁﬂﬁl oxﬁg@aidﬁéisﬁﬁ'é[{? S]undec%m-z one; f{:ompound
exyl met hyl - 9-

1- W E’l Yx8rase I) 5- met hyl - 2H pyr azol e- 3-

car bonyl ] - pi peridi n-4-yl}-1-oxa-3, 9-di aza-spiro[ 5. 5] un

decaBuBi-6neyclobenyimethg]-9viil t(B-thethfl- phend i ippraaoledt-2dorbonyl)-

o iyt baa-3.9xdinzarsping 5 SRadRsAR-3-ARG P IPSERS ith,
r baniflupro-acetic acid
pi peridin-4-yl}-3- cycl ohexyl met hyl -1 - oxa- 3, 9- di aza- spi

T o[ HppfiBdecRn: 1& 19§?ﬂngﬂﬁ&ﬁylv‘i—?:‘toﬁﬁ'lfﬁ Pof2aRELdbonyl)-

acid 5-Butyl - 3-
1- (Plpqsl%ﬁyyﬂé @}rar?r»?mslé%ﬁem 3lppdesppad-ope. cempound with

caribfnydo)adetipasiddi n- 4-yl ] - 1- oxa- 3, 9-di aza- spiro[ 5. 5] un
decan- 2 one conpound 30 with trifl uoro acetic acid

WO 005 00976
Br'zg {ifﬁ () %911’;16@1-[1 pyraZOIe 4-carbonyl]-piperidin-
1 (44}"1? BWE@MﬁﬂW}-&mg 9-daeoapirb).5]ubdecan-2-one; compound

p_yr“;}fbgr@]“ car&%n ld] pi peridin-4-yl}-1-oxa-3,9-di aza-s

piro Uhgeeart- -‘one; conpound wth

trifluoro-acetic acid
5-Butyl-3-cyclohexylmethyl-9-[1-(5-methyl-2-p-tolyl-2H-pyrazole-3-carbonyl)-

piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-{1-[2-(4-methoxy-phenyl)-5-methyl-2H-pyrazole-
3-carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5Jundecan-2-one; compound
with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2-methyl-4,5,6,7-tetrahydro-benzofuran-3-
carbonyl)-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound
with trifluoro-acetic acid
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9-
1-(5- Am no- I - p- toI yl -1 H pyrazol e-4-car bonyl ) -pi peridin
S 4-yl J- oo butyl -3- 5 PCT/EP2005/000976

W IHIPBRERY | net hyI -1 -oxa- 3, 9- di aza- spi ro[ 5. 5] undécan- 2-

ne; conmpound with trifluoro-ag&tic acid 9-{
1-[5- Am no-1| - (4-fl uoro-phenyl)-1H pyrazol e-4-carbonyl ]
- pi peButl-A-cfelphxymethyl-9-1-(3,5-dimethyl-1H-pyrazole-4-carbonyl)-
but X p

R s G e R
9 {IIIﬂBOM@UChCle nmet hoxy- phenyl ) - 1H pyr azol e- 4- car bo
nyl]-piperidin-4-yl}-
5- but pl- ?;?@r 3in9%-91) 22 Bu§RBLGtIohalynethyl-
ndetl:ggll%l1 ﬁgﬁ%ﬁ&, %EEMS@H}%H}JH ' | uor gl] c? t?c aégl o
5- Bl}r?,)fa-%,ﬁ) %qaoqgg ﬂgp §qang’2 pne; compoun tnﬂuoro acetic acid

1- (5-net hyl -1 -phenyl -1 H pyrazol e- 4- car bonyl ) -
pl DGFBﬁyDSbeMb]leJédlﬁ&ByﬁB Or-(1-flaaros pysidine-3- carbonyl) piperidin-4-yl]-

th 1
Lo J R S5 PRI BB SR oS Bompotidd Iiei3ifth i Ackfic acia
| -p-tolyl-IH pyrazol e- 4-car bonyl) -
pl p&rButyh941y(Bichloroxyridire-trabandpipinsfi8int}yhdzcudolghmethyl-

[ 1. (é’gﬁogﬁ? %a%t lroﬁ ]]:1 H@cﬁﬂ Zaﬁl?éi e6mBGth ik Hikthord-dcethc acid

or o- phe

H pyrazol e- 4- car bony]| ] eridin-
4-y }B@kaéﬁwhﬂﬁhﬂ;ﬂ Pll mﬂ@mmr% Isarbepy)) ppAFidin-4-

ecat] 2r-8Re 3,9C AR dxﬁe&dnl—ﬂoh’i@'r c.%nﬁ:ﬁﬁhﬁ viftfirffluoro-acetic acid
5 But yl - 3- cycl ohexyl met yl -9-

 paEE A EXY%@?%LIJ% R b }-piperidin-4-y1]-1-

u n d ex£8;92dane spita] AMuddcan-2ionef ddrﬁ}bmmtdomidrariﬂtmra{ateﬁc%id
5- But yl - 3- cycl ohexyl net hyl - 9-{1-[ 2- (4- et hoxy- phenyl ) -

5- net

S R ?ﬁﬁgﬂ&?ﬁa&ﬁm {2 iseroneony emeapl papedgy ol
undexaaﬁzdleraew ﬁqﬁbmd#camﬂﬂmex somparmdovith giffuorearetic acid

5- But yl - 3- cycl ohexyl net hyl - [

gas %I;)ny%l ¥3-Bé -'36@& @Vlﬁ@ﬂﬂf—@-c&%@-@ﬁ#?& 80digza-spiro[5.5]undec-9-

decEpPIRESiH w&m ﬁﬁlﬁfﬁfﬂ o az%&é@ﬁ%‘l&é ik

WO &ﬁﬁﬁ&@%é&&é]acm/ EP2005/ 000976 -137
5- But yl - 3- cycl ohexyl met hyl - 9-[ 1- (3, 5-di net hyl -1 H pyraz

I
ot et R Henmstiys- B G metiol vifperap i esmels-4,
e; cobuodhgiperidin-4iyl -1 loya3d-dined- splr@[dilSdiumie{can -2-one; compound
1 (%tﬁrn]‘?ﬂﬁ {éeﬂ{:ﬁ& 3-carbonyl)-pi peridin-4-yl]-5-buty
exy fl

CycC
9-[1-(2-Amino-6-triflucromethyl-benzoyl)-piperidin-4-yl}-5-butyl-3-
cyclohexylmethyl-1-oxa-3,9-diaza-spiro{5.5] undecan-2-one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[ 1-(2,6-dimethyl-4-nitro-benzoyl)-piperidin-4-yl]-
1-oxa-3,9-diaza~-spiro[5.5] undecan-2-onetrifluoro-acetic acid;

4-Butyl-3-cyclohexylmethyl-8-[ 1-(2,6-dimethyl-benzoyl) -4-methyl-piperidin-4-
yl]-1-o0xa-3,8-diaza-spiro{4.5]decan-2-one;

4-Butyl-3-cyclohexylmethyl-8-{1-(2,6-dimethyl-benzoyl)-azetidin-3-yl]-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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5 1-oxa-3,9-diaza-spirot5.5]undecan-2-one; compound
vvlth trifluoro-acetic acid

cycl ohexyl nethyl -9- [ 1- PCT/EP2005/000976
Wi, ’

pyri di ne- 3- carbonyl) pi peridin-4-yl] -
1- oxa- 3, 9-di aza- spi ro[ 5. 5]uadé&an 2-one; conmpound with
trifluoro-acetic acid 5-Buty {

13(@BQWlﬁFmbhexﬁnmhyﬂgd&r(hé@my&p} -benrzogh) rp_ygfrc&l/xrijn 3-yl}-1-oxa-
- i ex
dig §$B|a a- g%%?éig %]undecan-Z-one; conpound with

s t d. 10 _ men
B L L
Carﬁﬁ Y- ?8&%&&-@1}1‘90[41 5]decan-2-one

oxa- 3, 9-di aza- sp|r0[5 5] undecan- 2- one; conpound

W' t hLri f | uo %Sﬂaéwetﬁl Cé‘gﬁ)}]q@é d:fnethyl—benzoyl)-4-ethyl-p1pend1n-4—y1]

1 (ﬂﬁﬂs@&ﬁ%&ﬁmjﬂs]&am@y@e pi peridin-4-yl] -1-
oxa- 3, 9- dlaza spiro[ 5. 5]undecan 2-one; conmpound with

trifl uor Pyoipaditleretarsbnd)-pi eridin-
1- (%’Bt“ir’fl &%@flﬁ'o 371 ?ln%;t%%rl di n- 4eyl ] - 11.1‘}9 Pl
oxa4-?,rl]91—dx&2;9-¢tpza=—ﬂ;[lﬁ> 5]5 ‘)_"nSne compound wi th

trlfluoro acetic acid o
%:,E]\Hﬂéky XM muﬁﬁveﬂa ylDyoinidinecscaabpgylifipiperidin-
p|r undec- 9- éﬁ

d 1
- phéﬂ»g/ - -.Oﬁ@ﬁﬁad*égqﬂi E - Iéaﬁ‘lch)e ({%%%ﬁ?fﬁéhﬂlanesulfon c

trlé#goro acetic acid 5- Butyl 3-cycl ohexyl nmet hyl - 9-
met hyl - 5-trifluoronet hyl - oxazol e-4 20

car bonyl £t din-4- - |- - L idin-
decarﬁ%ﬂé@i Beidhistrcioppoli i, B G S BRI ) pipericin
1- (zqﬂrmam@ so-diafd-ssiraFe] iydeckreBzangl ) - pi peri di n-4-yl ] -

5- but'yl - 3- cycl ohexyl nethyl - | -oxa-3,9-diaza-spiro [

> 5 ]%ﬁdf cyc'Toh%x?l%?edlﬁwyf‘S‘ bRyl Eéﬂzf)&ll)l-@’—meﬂﬁ/bplpendm-'l—

aCI

5- Byljyl-o-3edisespjiotsphydegur3-0p8 cEmABATE 33 Fifgore-

_ benéggég%iggagrl din-4-yl]-

I aza- Spl ro[ 5. 5] undecan- 2-onetri fl uoro-aceti

c acid; _4- Butyl _3-
1- ( 3: @Wﬂr?’rﬁ’ﬂ?}!@% Xﬁrﬂ‘gﬂﬁlﬁ &p‘*? ‘thimethyl-ghiophene 3
y| ] Cgﬂ)gﬁ -%)I&Tﬂhﬂa}’lml'dm{?‘}g ﬁ}aje{samg ijngdecan -2-0mne; COIIIPOUIld
- ut c ohex I nmet hyl - 8- [
?Wlﬁé oyl )-azetidin-3-yl]-1-oxa-3,8 30
dlaza sp|r0[4 5] decan- 2-one; conpound Wwth

o L Biab3 agdthexyhnettyMbl pOdSivvsrBmehRIaboSBEhY Afperidin:

-2-0ne; d with trifluoro-acetic
%t)g” lspxé\ YSC? gh 23 )9 1ro %S)Jundecan -0ne; Cgllnrlrjg;lﬁyl s

-pymrﬂﬂl di n-3-yl]-1-oxa-
3, 8-di aza-spiro[ 4. 5] decan- 2- one 4-Butyl -

CY ClsoB Gk bITEL pyéhl&oﬂé-ﬂ(l&cﬁb&iﬁ?l)wmeﬁﬂbpmdryhmﬂﬂébaut y
- pi i d
yI ]p-cg clokesyBnghdr krpze-dpi- Fl@r,%sglf%{ééalllﬁr_l can-2 -2- -one; compound with

4- Byisihora-&¢6E ghgxyl met hyl - 8- 1- (2, 6-di net hyl - benzoyl )
-4-ethyl -piperidin-4-yl1l

5-Butyl-3-cyclohexylmethyl-9-[1-(3,5- dimethyl-isoxazole-4-carbonyl)- -4-methyl-
piperidin-4-yl]-1-oxa-3,9-diaza- spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid

9-{1 -(Benzofuran—4-carbonyl)—4~methyl—piperidin—4—y1] -5-butyl-~3- |
cyclohexylmethyl- 1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid



10

15

20

25

30

1-oxa-3,8-diaza-spiro[4.51decan-2-one
5-Butyl - 3-cycl ohexyl net hyl - 9- [

W0120§):,/(j7~4_[8q| nmet hyl - pyri m di ne- 5- car bonyl ) - pi per b@‘r)‘i:‘[’20051000976

oxa- 3, 9-di aza- splro[5 5 undecan- 2- one
5- But yl - 3- cycl ohexyl net hyl - 9=139 -
[1-(4,6-di neth r|md|ne50arbonyl - prldln 10
4- yISTBQWbiﬂdogeﬂ ragthylshl ¥-62- ﬂgor@r@;mélww- pid}-4-methyl-
C O MRGMERRAI VAL -TRS 5R@iddcan-2-one; compound
5- Butyl - 3- ( 3“4 d.@?ﬁ%ﬁ%f%ﬁe% ey egoompound with
1- (iné“QFOnaé'Fﬁﬁ/Pm@enzoyl ) - pi peridin-
4-yl]-1-oxa-3,9-di aza-spiro[ 5. 51undecan- 2- one
5- BL‘Bt-BnhWBB-@ydbhlé}@XyéthﬁtgiYi {R5- d[methyl 1-phenyl-1H-pyrazole-4-

o1 | CosRl BB A E bR o RRELfols S e prone

Wi t ho&p@uﬁdmnhfthﬂuom-aq@uopaldm c acid

- 5-Butyl -3-cycl ohexyl net hyl -9-[4-nethyl -1-(2,4,5-trinet

hyl =t -
carb BO%H[???%P%GT | tﬁYl QVJ 9.3 5 duneth\él g{&?‘g_azg}ﬁ 4[‘: gfrbﬂni'l) i
dec grieeridinrp ihﬂooxa ’?‘H‘JQZ?‘FPIF%%W&F&IP‘@ @G aor;eeound with

5- By ffhord-42¥6d ah@xy! met hyl - 9- [ 1- (2- di met hyl ami no- benzo
yl)-4-met hyl - pi peri di n-

8o LB SR 2 ) 4t

;. Bpipphdﬁx-{u}"l]( PeoRipl3cH- diafe-Epitud5 Shirelezamy? Jond; comipydndpvitte

cyc?q%g§§f&£?$ﬁadl-oxa 3, 9-di aza-spi ro[ 5. 5] undecan- 2- o
compound with 25 trifluoro-acetic acid

5 Bﬁ{l%ﬂtylgi—cm}m;glmdmm m@thyl-1-(thiophene-3-carbonyl)-piperidin-4-
gl? L 195,81 ggtc}]?/ﬂa -dpB® 3]91!113&:5}!110?599 RYinbofadRhifhifluoro-acetic acid

IOI Y

|d|n it 9-di aza-spi ro[ 5. 5] undecan- 2- on

1- (%%%“”%mmwi%%&{?? b ﬁ\tqlg;{': 3 Emed:-ﬁarbowlj -4-methyl-

bip%ti&nﬁtl-:frg 1-o0xa-3,9- d1aza-sg:1ro[5 .5]undecan-2-one; compound with
cyc |- 1-oxa-3 di aza-spiro[ 5. 5] undecan- 2-0

ne;rijﬁ"%ﬁﬂﬁ‘ d trifluoro-acetic acid WO
2005/ 075484 PCT/ EP2005/ 000976 -139

5- Bﬂinltylfﬁ—q;chﬂmhﬂmdthﬁ@hﬁlF(f@me carbonyl)-4-methyl-piperidin- 4—y1]-1-
1-
G ) SR
e, mpound with trifluoro-acetic, ac
5 MM(S@@V'@H@MW@@OW}) ‘@methl'P1PEfld1ﬂ'4'Y1] -5-butyl-3-

@hgkﬂﬁ%m-‘ll-mﬁw]-)& az!aJilpr’[rS&.Zth@ec&n@ -one; compound with
carb?@yl) I-plper|d| yl'] - 1- oxa- 3, 9-di aza- sp

r o[ Bt Pﬂﬁﬂ%%§ﬁ5 L one;

5-Butyl-3-cyclohexylmethyl-9-[1-(2-methoxy-4,6-dimethyl-pyrimidine-5-
carbonyl)-4-methyl-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one;

-p

compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[ 1-(4,6-dimethyl-2-phenyl-pyrimidine-5-carbonyl)-
4-methyl-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound

-with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-{1-(4,6-dimethyl-2-pyridin-4-yl-pyrimidine-5-
carbonyl)-4-methyl-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5. 5]undecan 2-one;
compound with trifluoro-acetic acid
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conmpound w th trifluoro-acetic acid
5- But yl - 3- cycl ohexyl net hyl - 9-

=(3 i met hyl -1 H pyrazol e- 4- car bonyl ) - 4- PCT/EP2005/000976
Ot%?{ﬂfJ%Ll peridin-4-yl] -1-oxa-3,9-diaza-spiro

[ 5. 5] undecan- 2- one; conpound- -M&h trifluoro-acetic
acid 10

5- Bt el 3hayhtheahphdy [ 1vea, tydimethpltbgrzov) gipesidin - Bl Birhiepd-1-oxa-
§ Sbg:%%%%é{-li%fr# Srﬁhn&@caré 290nde compound with tnﬂuorg -acetic acid

oxa- laza- sp|r0[5 5] undecan- 2- on
conpound with trifluoro-aceti

5; Blﬂ.giutyg,acqyglpbppg;}@wthﬂtwn (@,5-d 1me§nyf%.lran 3-carbonyl)-4-methyl-
gﬁg&ﬁmlé{ {d‘] rl'-&ﬂ@@-ﬁm%a-%?fr@ﬁ@ﬁﬂddéh@-@%r@ ; Boripoithd with

aza-spiro[5.5] undecan one; conpound
Hriflpprqg- %F@Fléﬁﬁéetl c acid 15
5 Butyl 3-cycl ohexyyl methyl - 9-[ 1- (4- et hoxy-t hi ophene-

3- cay-Be JS)qébﬁahﬂmEﬂlyl 9-[4- methyl 1-(2-methyl-furan-3-carbonyl)-

c: "ot d%ﬁm i tlnoxa?ﬁ%srs §€5351?‘*§*14a°§+%'5’4@ PRpRIag AR

5 Buhﬂheﬂ)-mgeubahdxyl net hyl -
1- (furan 3-carbonyl ) - 4- nethyl plperidin 4-yl]-1-

oxa- Eygbg%r@lio Ltgyl% 4Y046qanadhORLph&HIPR YL fiban-3-

trifl

9-[ Fa’{ ]oéifrmercmrlmapesldéwl Iy topad:SrdiaparrRine [Setlpadsran-2yone;
11-% lhd3vith trifluoro-acetic acid _

cyclo xyl met hyl - | - oxa- 3, 9-di aza- sp|r0[5 5] undecan- 2- 0

5- Blﬁ-@}rlrgfggggfeho ﬁgf)gyfthg{—h—;; fl)- (?Cetthoxy-p enyl)-5-methyl-isoxazole-4-
1- ( ZafBinfl) x4t rfbt Gyl diipepidhry-4-yi)-Trdxad 38-dimeb-spiro[ 5.5]undecan-2-one;

?ir %)%gypé’)“géd'f‘nﬁkgﬁ?ﬁ?‘? gen Y ra— 3né|e1:an 2-one: 25

compound with trifluoro- acetl c acid
5 BLH—BthBS@:ycllohénqimbﬂm]t Pil-[9- fl~ﬂuoro -phenyl)-3,5-dimethyl-1H-pyrazole-

%r?b%ﬁ% Eyrh lgééﬁ&%(ihnp&/ z' 109Gk 418 908 AL PN 5 Fjundecan-2-one;

erl Xa- 3, 9-di aza- Spiro[5.5]und
ecawom};@ml ﬁwmfhmnp-awtlcr@c i fl uoro-acetic acid
5 Butyl 3-cycl ohexyl met hyl -9-[1 -

b I(b;ﬂurglhﬁwdlaie&yﬂxéeth IRk oV xS, ssdla'za-spuo[s 5]undec-9-
car erJ di
o[ & )sf?wa@slamp SR St thicaent7- Pl Arstamiad 2Bpdihd with

aci dnﬂ\ﬁh%oﬂ,‘eﬁ%5484 PCT/ EP2005/ 000976 -140
3- Cycl ohexyl net hyl -

1- - -

5. Ry o 4-%%%@‘1* BBt rbony) domethyl-
connmpmnﬂlwzﬁ-yi}-ﬁpqyf:]ob@q@nadvarlﬂlmmacﬁ,%dlaza -spiro|5.5] undecan-2-one;
5- Byg, poﬁn hﬂg&%oyd 3€1|c1d9 [ 1-(2,5-dinethyl-f

ur an- car

plper|d|n4yl xa-3, 9- a-spjiro[5,5 c
éoﬁwhawydpllﬁw@n@ﬂlvk?déﬂé:aéée%F th’laell?flqugjes Sttt
pyrazole-4-carbonyl}-4-methyl-piperidin-4-yl}-1-oxa-3,9-diaza-
spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-{1-[1-(3,4-dichloro-phenyl}-3,5-dimethyl- 1H-
pyrazole-4-carbonyl]-4-methyl-piperidin-4-yl}-1-oxa-3 ,9-diaza-
spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl-9-[1-(5-chloro-4- ethyl-thiophene-3-carbonyl)-4-methyl-piperidin-4-yl]-
3-cyclohexylmethyl-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid
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5- But yl - 3- cycl ohexyl net hyl - 9-
[4- et hyl -1 -(2-nmet hyl -furan-3-carbonyl) -

w@!z&%@i giisf' 4-yl]-1-oxa- 3, 9-di aza- spi r o[ 5. 5] undgepRpR0HN0976

ound with trifluoro-acetic acid
5- But yl - 3- cycl ohexyl net hyl - 9= }41 -
1-[5-(4- et hoxy-phenyl)-2-net hyl - furan- 3- ar bo ]
- 4- rEeBiyl-3aiygehéxflme ylyg;.}{1-14,@@15:13@51_-%1?%-2%@%&—&@[2@, {%n
decan-.2..one.s 109 WhiBpibéri dih Uoy1D-1asat 3,6-diazind
o B et hotyapheny ) -
5- nephyl5-5lvosecanteone comipound with trifldoro-acetica d
carbonyl ] - 4- met hyl - pi peri di n-4-yl }-1-oxa- 3, 9-di aza- spi_
rof g,_g]l@pg%ehgm%gmﬂ_gq Mo Grtimethtyh 2 +triflhbrioneshqerimidine-5-
acid 15 . . . -2-one:
e ey e L e e A L e R
, 5- digaidipld-with pifezeiacetic acid
4- car bonyl ] - 4- net hyl - pi peri di n-4-yl }-1-oxa- 3, 9-di aza-s
piro_ L5 un - AL 511 G2 PR ehyIM2t Methylsulfanyl-pyrimidine-5-
e frBam: a@gﬁ’f‘g’&%@?@[}fg (1% qnm? e R :e.
N- { ScabWortyt)-Butephyl pipsridioHerirpr-dirzaBire gl yndecgn-grone;
aza- . =9 cetic acid
yl );f?ﬁréotq%%@%}yggﬁﬁéigﬁgﬁc-a&r bonyl ] - t hi ophen-2-yl }-ace
t5 _a anusq -g}hqg-%??ygﬂ)%gxyvﬁnte&yl-%p[ 1t—(r 2|,6f—c!ligl%r6r06-39n%t'h§l—9&lzgyl) -4—m?thy1~
L fpigéﬁmt@m:mmmdi&a@wow.s}mudemna-oaesw@mwndWﬁfb

ylh-. e .
pi peﬁ‘}ﬂéFPFﬁ“ﬂgmc}aglé- cycl ohexyl net hyl -i - oxa- 3, 9- di aza- spi
ro[ 5. 5] undecan- 2- or&ée;mfwﬂgﬂt h tri.f |4uo15 %ﬁ&%té c
aci dg-$1-BeHByrbmd-Gyred - {piperpdin-<-yil=a- e
1-(3, 4; gli chl Oﬂg,]_ﬁb 4 é:d'faza:spirﬂﬁt.ﬂ]ﬁhdécbh-QEne; compound with
pyr aFGloBE R IMERL ] ﬁl A7 et hyt - pi peri di n-4-yl } - 1- oxa- 3,
9-di amons-;a'catia_[déi. ] undecan- 2-one; conpound w th
trifluoro-acetic acid 5-Butyl-3-cyclohexyl nethyl -9-{
1- [5_15{11&;1?4;-,;& hRtRen)l-12,@ dkhibrost-imgthabksulfonyl-benzoyl)-4-
pyr azol e- 4- car bonVyl ] - 4- met hyl - pi perd-din- 4- - 1= < d with
o- di axﬂm@mﬂ%&@]ﬂrﬁ&@&aﬁ‘é@&% 2 fg%@‘?ﬁe(fxbm}zt Frd¥smpound wi
triflsmiopoaedid &idci d 30 .
5-Butyl -9-[1-(5-chl oro-4-ethyl -thi ophene- 3-carbonyl)-4

-met hyl - piperidi n-A- vl L-g 114 ¢ dimethyl-pyrimidine-5-carbonyl)-4-methyl-
3- cyed 55@ q}m@?‘%@aﬁ ,[31 5%’%id5nzlg- gp??é?%.:f;gndec%}ﬁ(—%h
- Onepipesdizednyl] - okl 3,3-diafa-siral 5 Rt wrdegansérapeygympound Wi
2005 54§_4 F,E(:,:T CE:E’ZOOS/ 000976 -141
5- Butyt 32 &t ottexy| net hyl -9-{ 1-
[ 4, 6-di net hyl -2-(2-meth7l -t hi azol - 4- - i 4 A4
Pyt i mwc@esylmﬂ?g%[ll]— Cﬁnwﬁqwzlf;%fiﬂ’é%/t}l@r%‘?%glﬁ }P-‘?rtle-“g}(%f* vil-4

, 9- . SR.5 .8 R L atenpp@neconpound Wi t
trif ueg?}g:laceti C a?:i d” 5-Butyl -3-cycl ohexyl net hyl - 9-

11 g-,-BGL':t%i-:‘S-nE)th?g}lle- 2_ntler:tl'nffll—é’l—?{—?gg}d}%leﬂﬁ}ib%@ms:ﬁcarbonﬂ)—piperidin-
4-y1]- 1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with methanesulfonic

acid

5-Buty1-9-[1-(4,6—dimethyl—pyrimidine—5-carb0ny1)—piperidin-4—y1]—S-Ktetrahydro—
pyran-4-ylmethyl)- 1-0xa-3,9-diaza-spiro{5.5]undecan-2-one; compound with

trifluoro-acetic acid
S-Butyl—S-cyclohexylmethyl—9-[1-(2,4,6—trimethy1—pyrimidine-5-carb0nyl)-
piperidin-4-yl]-1-oxa-3,9-diaza-spiro [5.5]undecan-2-one; compound with

trifluoro-acetic acid
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--1 oxa-

5 carbonyl)-4-nmethyl -piperidin-4-yl] - 1
-oxa- 3, 9-diaza-spiro [ 5.51 undecan-2-one; conpound
with trifluoro-acetic acid PCT/EP2005/000976

WOROERMA843- cycl ohexyl net hyl - 9- [

1- (4, 6-di net hyl - 2- net hyl sul f ama - pyri m di ne- 5-
carbonyl ) - 4- et hyl - pi peri di n-4-yl]-1-oxa-3, 9-di aza- spi
r0[ 5.-Blity Dd&?ﬂﬁh&qﬂﬂﬁhﬁ %@Irp@&ﬂdnuﬂ]ﬂm%mﬂﬁdrumeda}d@mmndme -5-

[1 (Cijbé’ g) o f‘d(}n'zf' a 9he>%§ a’%a, 1%11-(%5 ?rhdelcan -2-one -

pi peridin-4-yl] -1-oxa- 3 9- dlaza spiro }
undécﬁwt—sfmmxdphwhpﬂhﬂ& {46~ demethvhzymladsﬂ agylgpyrimidine-5-

1-oxa-3,9-diaza- 5.5]und _2-one; compound
fa@r nx'g Péperldlﬂ 41y11)enozxgy % aza ]i'nﬁ::»[I g)liu’la éarclaxa 2 ong; 9 ]p
-5 kmtlyﬂr r@?@ﬂt@h@;@yl met hyl -I oxa- 3 9-di aza-spiro
[ 5. 5] undecan- 2-one; conpound with 15 trifluoro-acetic

aC' @ ﬁu@l-")é‘[h (aﬁc&iﬁ'le‘ﬂ’ﬁ@&yh@m Rififart- Eymmdme -5-carbonyl)-piperidin-4-

o S b e DR Y3 DD o5 s wspac one

an- Zoﬁ@bundammanﬂdomnmhncmndfluoro acetic acid
5- Butyl - 3-cycl ohexyl net hyl -

S M
e, ‘C“’“*’F’Uﬂﬁrd’lwridm-%yl}-ﬁ+Q¥@f309-d@éa-pplr 5jundecan-2-one
3- Cycl ohexyl et hyl -

1- (% @? clgléé%ﬂgéfﬁglgysg:[’fgfﬁﬁbmypm Byrirdlidin 4-yikdifahyl)-
5- BWVFH‘?H@}?C‘F%W]

._)

n-4yy }»[ -5}]ta 89 clazza—splro[S 5]undecan-2-one

1- (4, 6-di nethyl -pyrim d| ne 5-carbonyl ) -piperidin 25
4 y|51B 7 M{@o&:@hﬂéﬁﬂ@[l—(ﬂ ﬁle'ﬂiaﬂadﬂﬁﬁfl-%-dﬁﬁethyl-pynmldmeﬁ-
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