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WD 2005/ 075484 PCT/ EP2005/ 000976 -1 Chenoki ne CCR5
receptor nodul ators This invention relates to

woizpevarsisme derivatives useful in the treat menPCoEP2005/000976

variety of disorders, |nclud|ng those in which the
nodul ati on of CCR5 receptors |s inmplicated. More
particularly, the present invention relates to

1- oxa- 3, 8-di aza-spiro [4.5] decan-2-one and
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pr Ot I%Ig%ag;ldéc%@ Zgggegt grg/eﬁfloré fno%ufnte %ﬁ r?ctS Vi uonItHe éarllelrﬁ/okme CCR5

ﬂempjml Tht 9Bemalkin&srde 7 B5ye ﬂdbﬂbrloépm—mﬂainmﬁenmdes that exert
cept Il
%r%%alom%%o?(yé?%ll gfg%t {'HI'OIILI% dé&ﬁ‘o%ﬁr? @&@Eﬁ regéptgﬁ 'I%é%ame
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HeffotRk P@t@ﬁls caﬁ:ﬁb lefaeactifg fé‘ﬂlﬁﬂ@ft&Qb 'vﬁrlous tissues, which
rs, chenDk nes an 2 |nd|s sab role in
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anﬁttél{r 8¢ %i&ll M?ﬁ!élﬁhofzj 5)- EXSenihbakids éiat bfb}tc dtructurally homologous.
anmat i on i nfection.

@gc]g m&Fféﬂ’o VWé e&?@’%ﬁ@l 15§Pg§§?5 ?gs)ar e central to

t he pathophy3|ology of inflammatory and infectious
dis emdalatag efitls @m&:ncqrter may bw esdfnl intlak freatinagt of various

&ﬂgmt%%el y'd ?egge%qgﬁ] L.GAdHond 2§ E'tl‘éhﬁ-éferﬂfof ﬁff&%h'b@@ﬁV 1 and

eceptors are use her apeut i
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rtance. in g nt ext, of trﬁaggg_ |nflannatP ¥ ng
Whichds Foeialios bade pteionang the PtiEPOPg to niection. Because
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opLliskdies heePSThER SeaPulf B Radlind berg b A hebQling the
aaiviglof Thaedltinexpd esdeckcepidrss aeuetfebin(tRANEESeutiv\@eatment of such

1n9191§{r9at§%$§1dpgycgggsocﬁ?e/a&g.o'gﬁg chenfokine receptor CCR5 is of particular

importance in the context of treating inflammatory and infectious diseases. CCR5is a

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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H V-1 infects cells of the nonocyte-nmacrophage |ineage
and hel per T-cell |ynphocytes by exploiting a high
wahbosmrs4g4i nt eracti on of the viral envel oped PCT/EP2005/000976
gl ycoprotein (Env) with the 4 antigen. The CD-4
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ection in healthy {eﬁsaal s and slow or halt

and gy p algweglstrregretswq Wriglerled PREFI Nt s. RANTES, a
natural ligand for the CCR5 receptor, and an anal og
cheRADEIBSya nameil ligad fon thid©@CRb teeeptionusad an analog chemically

oSSR BT AT AR by SR o
in2q GreEBs. P@EOJimr@bseat ab,osmocmt@Q7 BZ6:3763). Qithorwmpoueds have
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6
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piteig LRV, fohies teet, tIROCDA4 glyedprotdin b tde ctlh it s target
the CD4 gI ycoprotein of the cell. A-M Vandamme et al.

Chem Y,
i ST LR NER s e R AR ek by 968 81134 -20)
dlsdbae_ccurmpsHlAmRﬁdml@b treaimegtsaf HIdad tnfectttonnp iremdn u,rg:ludmg at least
g% BiPatil. gttt%»f%;ﬁ iv¥ En@Aktro il {HE‘{A}J

1A conS| st ed of rrbl natl on
trediipaadly cansipted Qét%ématsom theEngovith el Qsidsirgueease transcriptase

inhibitors (NRTI), non-nucleoside reverse transcriptase inhibitors (NNRTI) and
protease inhibitors (PI). These compounds inhibit biochemical processes required for

viral replication. In compliant drug-naive patients, HAART is effective in reducing
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wonbsrsases (Pl). These conpounds inhi bit bi ochemEeai05/000976

processes required for viral geplication. In

conpl i ant drug-naive patients;”HAART is effective in
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Pridghiasis iasH W arfedted pdrbonsathiesr rethaivh@anypd:agbedisso ties curbedt therapy

11’(13{]1?(?&% ﬁféthﬁp 213%/15’1{ d(géﬁﬁjrgfg{n?e%ng ﬁ]{&% B %p ié‘)?%ﬁ %%ép?]&ery severe (A.
Gastandeld. Arfdoapetdantd é@@%ﬁﬂﬁ?lﬁ”ﬁ) 6;4923 H80).eMpremes thes¢ Aultidrug

t
tﬁ@%{%lg@t%@) nbt é:lﬁgn%ggy ia I\/Jt;r g% écﬁglq Q%atsr’réen;cntjlfuallg resulté in multidrug

r?ﬁﬂﬁ&%ﬁq us biting ther ugifzindony torm thevepy. doeye mrmnt of new drug
tﬁeﬁ@ﬁémrﬁr?ﬂaél Blttet Hﬁsg Inlteattnhéht w%ﬁmsﬂa Horlfye IhedsAB&fon of different
m,t.i ir il in |.an r a
chsRiR et St Hemating retohis RHED" espeplb, ko GGRS
chitwekifie rercelabmnggeselmihlbiﬁomom@m; bd ynew tresaidngaiddalityof
different classes of nodul ators of chenokine receptor

act 1@(1 suﬁ?tﬁg ‘f&]'l{"llIL }f-h \%ﬁtzxd%ﬁru&?lg @Eﬁavaﬁhﬁe a] KRBEROVIR® from

rece
Glaxea ﬁﬂmmﬁbd:alduda}losme (ddlpavadpble as VEDEX® ﬁmﬂ Bri§tnMyetes Squibb

Chl; @ﬂ‘éﬂ%lﬂ@(c{d@-alalﬁl\l’)?é ASWD@%O%E g@i@ tarm é'l.gipals, stavudine

dldan05|ne
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ﬂ@ foRAYS §95c%ﬁﬁ@§mh%m¢g o6 BV 9d>31.|u[&é9 WERE fent by

Xerse transcriptase 1 n i bl tor I SC |OS€

ohern SR sy triabingd 633 Thr dicenned frompbmero P rieesity ynder U.S.
P& Not 5813 shdSditebdevelipthent ® Ef%aan e PRY@h&KRuticals; beta-L-FD4

i hi,b f
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Yhiy Weﬁlmbéfmfﬁhamce&mais: DsAiPDildher}mr[r(e-r)ucl-'e'JSﬁHe, (-)-b-D-2,6-
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L
RIS S e S e v
repRISEATARIGEDASe ménmdwéegqr@da (hf)NIEfl gdumgler development by U.S.

BidsasaddPnpur i ne di oxol ane di scl osed in EP-0656778 and
licensed by Enory University 25 and the University of

( Fg’gﬁ:}lcaal tguolta-giel I%R@{lﬁs 1ncﬁ1rclg%g\§1¥§ﬂ1r?eaeB?~;Rﬁgg7)l gfgﬁ;%ig !asn €

VIRZAMHNE%EDW Roxbhhelbatrbtobes; delavirging (FHARAGDYN 3B denilabe as
Res ST SR PSSO T BT AR B

\/\’@94@3340 aBi awdlablece SUﬁ’EIVﬂ%ﬁomaBnmlrMams équﬂﬂmos, PNU-142721,
a RGP BNS ARG (Rler A he 7 PRRE! B88F; AG-1549 (formerly
Shionogi # $-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-
(phenylmethyl)-(2,4(1H,3H)-pyrimidinedione) discovered by Mitsubishi Chemical Co.
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30 VIRAMUNE(r) from Roxane Laboratories; delaviradine
(BHAP, U 90152) available as RESCRIPTOR(r) from
wehomsars4sef avi renz (DMP- 266) a benzoxazi n- 2- oneCT/EP2005/000976
di scl osed in W94/ 03440 and avail abl e as SUSTI VA(r)
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avail able fromd axo Vel | come, under an expande

ac c Okerpntiywargentaicheihydimyerea 3dariin, dl 2 Iaﬂa¥>é>efl¥a§‘ifﬁlde
I—@Hhﬁ%&%ea%ﬁﬁa ). 2eiBbRBc e ddR- tﬁ%ﬁosgﬁafe)f@diﬁ&as@ irgtibitor, the enzyme

Du
il o EherasETARRBA ElrrasBhSP S ab e Mol g dpipipical
sﬂ%ﬁ%@ lit HEYoMANS havdyy syﬁét iti@kfﬁé% é)lﬁzcgg gcrtﬁ(iw loblidasiogine %nd has
Zoc oeet 0,V 5 50T LS e, S8R B .
ombamﬂa&:}drcmo\SePadbe REH3 0665gL, 5507 85h 569,39 4,60437,
42?%’ ?éf? r&a'ﬁ%ﬁa é%%@%qé Pi}ﬁf 1§r§\9a?1%le Cakse 1:h%7 @ROL%H 5

yur ea,

S Tnclu
A LA orgefosdHinéur qropTssisdmnatration upon
récbgﬁﬁﬁﬁ&ggﬁ‘ gﬂsutfc{d @ﬂR%’f@I £44:29PBAR G tb FRdRI20QhillidoRU/day, sc
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oS S RSEEE PR TR Fhetobhd g e
paptidegldisEbsedG U6 PAt. N 6,461988 thatadGs bPathibifiog fuste of HIV-1 to

t ?Isd}: glge?f‘%léréhes 3%8171%%@ (3613107rgg/gaf) 1? g%ex?’ % Oélﬁaléégs s%qﬁfusmn or
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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.
4211,771.
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RS TN
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Qpin. Ther sPafents 2003 13(9):1469- 1443, M A 15

Casci eri e,!a] Bi ol .
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" LN - Curr. Opin.

2000 4: 4207476, %ﬂ; eqces cited
Taked Mprogra st to |lea [ Uint i QN
vvit |dent|f|cat|on o AK- 77BC ShlrkzﬁNts [

5 Med. . 2000 43(10):2049-2063). ScheN
has advanced ~Sch-351125 into Phase I/11 clinical § e
studi es and reported the advance of a noregReiggt 20
foll ow up conpound, Sch-417690 into Phase | studies.
(S. W MCronbie et al.
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et al., J. Med Chem 2001 44(21):3339-3342; J. R
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29010131 D44i50RE793)]. wﬂme QtQﬂde%rfg' MeHYCIie% Lfﬁﬂezm JRATMYN: D. Kim

t
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et aI Bi oorg. Med. Chem Lett., 2001 11:2469-2475;
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Let t .0=s20 11:2 znig et aI Bi oorg.
Med. Che N X 9 _@S &z
N'~M\ ON . @
a
1 2
\/\ N/-\/N E?'— i-Pr
Ol F,C ’Z\J—\(
O,N
3 UK-427857
10 WO0039125 (D. R. Armour et al.) and WO0190106 (M. Perros et al.) disclose

heterocyclic compounds that are potent and selective CCR5 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).

jgbﬁo

5 AKG602

EP1236726 (H. 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. (H. Nakata et al. Poster 546a, 11" Conference
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C 2 CNN-Pr OFZC MeN }I N 02N 3 UK-427857 10
W0039125 (D. R Arnour et al.) and W0190106 (M

woeenrsoss4st al . ) discl ose heterocyclic conpoun#6€TiERai05/000976

are potent and sel ective CCR5 antagonists. UK-427857
has advanced to clinical trials and show activity

inst Hl V- | at | ab t M ,J
g N e
ofigenhaloghkavetalse beer{ SBgld edbeee, e.9l K- Maed 2608, J. Kidt Cleewt. 2001

)2 Re HOB N' Ol N ~co 2H O 15 AK602
2??@38?&@ ?’5_?60 bashita et al.) discloses triazaspiro
[5.5] undecane deriyatives exenplified by AK602 which

nodul ate the cytok' receptors The conpounds fall
he gurrent § nventi on. (H Nakat a

nf er en WO 2005 /"~Ph
@ et r ovi
Py | 0 San Frani §co, Fbroary

et al. Poster
PCT/ EP2005

Qopportuni sti

8-11, 2004; other & ogs have al been d| scl osed,

see, e.g. K Medayget al. . Biol. Cheng 2001

276(37): 35194- 35200) 2 "Ph k~ CQO ORs N4 5 5
W003/ 057698 Schl i en escri

1 00838546 F%‘SQF g - ozao?h% diazgspiseidd decgBrisone

Rfpuhile alloye dpé@iﬁtd ij@ehtied ate 344-d1|1(b@ﬁbhﬂl?&hbéjtltuted)benzyl 1-oxa-
et Lot S L R ey et
anyblshlkyluhﬁdrdcychc, heteroaryl or aryl ring. The compounds of the invention
modulate monoamine receptors with selectively for the 5HT;4 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-spiro[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 [J-adrenergic blocking activity (J. M. Caroon et al., . Med Chem.
1981 24(11):1320; R. M. Clark et al., ]. 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) Y o
0]
6

JP 63208590 (Yamanouchi Pharmaceuticals KK) disclose 1-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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a cycl oal kyl, heterocyclic, heteroaryl or aryl ring.

The conpounds of the invention nodul ate nonoani ne
woeosprsiss W th sel ectively for the 5HT2A r ecepCOmEP20D8800976

reference 1o further teaches, but does not exenplify

bi cyclic conpounds wherein R2 &ind R3 together are an

al kyl ene chain. These 1- ox§h3 8-di aza-spiro [4.5]

decan- 2- ones conpounds and thods do not fall within
t he scope of the present inventNon. 1-Oxa-3, 8-

di azaspi ro[ 4. 5] decan- 2- one \ AN
1,3,8-triazaspiro[4.5]d& - 2- ave been

di scl osed that are tachykin NMR rgceptor antagonists
(P. W Smith et al., J. Med. Ché’mO MO 95
38(19):3772-79). O her

1- oxa- 3, 8-di aza-spi ro[ 4. 5] decan+2- ones conpounds have
been di sclosed with []-adrenergic bl ocki ng activity

(J. M Caroon_et al J. Med Chem 2
R M3.8cT Hage-spiro.5] degan—fv@ae coppayndsd; vg ée é)s%lg)ggi]}ggc% binding
atuhgbrd? kinitNB2 retepdP ad@ enthfpniRastalfiniatrddidted b&idne$esivo (B. J.

Ve a & AR e R TS AR DB SRR 36 e

sﬂifdm Sihdedbnh-at @ites hae teeh ldxslclbyed EB4UI3P2 (GERegiitherad.) 45)anti-

ar&?i;g ﬁ d%n%brgpatfodﬂatm ?\Pﬂcfs Cﬂ%aglc?qg C@pﬁhﬁg\ffé}lﬁ Chem. 1974
9QY3A8-432 @ad@emlﬂic cdmpam@s, IﬁMaﬂhrctﬁmséber( Wﬂe?rﬁmr%ﬁ J.

I\/Flﬂf’arrw %S 149? 1 2@1&5) Gh959138 %al?e@c Q‘lc?z?cﬁ'enolytlc compounds;

Spir i‘one conpound usef ul

U{5r3e7§t1b5ﬁé ( ﬂénrébr eras3,%dinzaspivpldHi wodeean2 Jone@abo were disclosed
tcﬂha%lneﬁﬁﬁep@watﬁm (mqwsmanpmds NeA Glieri, 1974 9(8):416-423).

RET RN e, o AT
c&ﬁﬁ@t@tﬂ%dﬁhlﬂﬂgéneﬁ Iedeorh £55 slca)pexa;B 8tdlezapq&1$¢416 ]decan-2-one
rilﬁg\s’)f% qt{ﬁ %T_mbl% :;i laEEele \_ij Lel 090925%)%3(% W.
Embaperum il dlsé’lokmadiaea-chnddtlwepircdﬂdd&ecm gmdaz:olcsmgld analogs

a}’hgﬂ,\{{&{‘g@c%l ‘;gtggltt%nsﬁr}%gant agoni ze bradyki nin

S In Vvivo

W0200292604 (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 neurokinin 1 receptor. W09711940 (M. J. Fisher et al.) disclose 1-
oxa-3,9-diaza-spiro[5.5]undecan-2-one compounds as inhibitors of fibrinogen-mediated
platelet aggregation. W0200157044 (H. Horino et al.) discloses fused 1-o0xa-3,9-
diazaispiro[5.5]undecan-2-ones which are monocyte chemotactic protein-1 (MCP-1
antagonists) 4-Substituted-1-oxa-3,9-diazaispiro[5.5]undecan-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.
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Mavunkel et al. J. Med. Chem 1996 39(16):3169-73).
O her related 1-oxa-3,8-diaza 5 spiro [4.5]

wdeeEnssones have been discl osed: GB 1478932 PGI/EP2005/000976

Regnier et al.) as anti- anaphylactic and
bronchodilating conpounds; J.~ iIIard Eur. J. Nbd
1974 2),.128-132 as adre ytic conpounds;
I\/Ial ey ese&mgﬁlztﬂ%tﬁla cfd9 SOmpgyR %C%é@g tg fornyylq J, me@hods for _
tieatilve dis€isenalletd®d bi/adhiinistkddar 32 lﬁﬂ&k@ﬁﬁidg 8¢k mulae that

675 (
QECERS ¥ bleln O TR PR Raocepliil sdmRoS0 et g iiades containing
amogmo&@ddtcm ding to frenulaUrasinziped withat fewst bye €atrier, diluent or

B R

(J. M Fisher) disclose ¢ n;pourygls whi ch generically

enconpass the 1-oxa-3, 8-di iro[ 4.5] decan-2-one
ring systemas inhibitorg @F’ r hi s and pl atel et
aggregati on. W9965494 @MF nbr?‘@t al .) disclose
oxadi aza- and triazaspiro [#: E€¥).met hyl i m dazol es

and anal ogs 15 as inhibitoOs of prenyl-protein

transferase. OO O8 W?2002926D4 (H Cai et al.)

di scl ose conpounds related to 9-benzoyl - 5-phenyl -

oXawheiig aza-spi ro[ 5. 5] undecan- 2-ones 8 which are
useful for the treatnment of diseases associated with

Iﬁﬁe neurokinin 1 receptor. W9711940 (M J. Fisher et
al . ¥* disclose 1 20

oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2-one conpounds as

i nhi bitors of fibri QMMam at el et
aggregation. W2001 44NfH Yot j ev—Rr! . ) discl oses
fused 1-oxa-3,9- di‘a (&@)ro[S can- 2-ones whi ch
are nmonocyte chenotactic protein-1 (MCP-1

ant a ts)
Ag. Sﬁggﬁif ut ed- | - oxa- 3, 9- di azai spi ro[ 5. 5] undecan- 2- ones
conpounds have been disclosed which are clained to
Rhavis G(e)Bl,§60) R* pt QreOHX eehdrdin JBRISRIRS of OR'; Eur. J.
25 Med. Chem 1974 9(4):416-423) These conpounds f al

RogbE RO % BERPRIBHOE Gobore -0 The present
|nvent|on relates to conpounds according to fornul ae

|, hedragens Cﬁwa]k)tl,r(ézab plkgnyli Geabeloalkyl, Ev7 ejckalkyls

adngnj §ytcl'cﬁ @P [Eﬂﬁ%@?galﬂﬁ‘:@ 1‘3' lnljgh&é?lef &l nﬂ%@?oa]kyhdene,
that %F |sts anggg ceut

’e,f"’lel ga F teroRrYlnbetenoayilas a@‘éfht%l lﬁd Whﬁreln 2or3
Conmaﬂfhcal@t(?dafhﬁn%omQ af&hﬁ&ﬂeﬂ@edﬂyﬁk‘é gRvidh LD-,a8-, LIQHS bor -

on arr uent or 5.excipien e 0

or ¥t - PR TR ST t%?éﬂd&gﬁ EClgtene chai

f orcvpiiasnally corRaing kiZoulit2 dond, -(CH,),,CH=NR’ wherein w is an integer from
2 to 6; 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, C;.¢ haloalkyl, C,.s alkoxy, C;.s thioalkyl,

Ci16 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;

R> isCrio alkyl, C,.1p alkenyl, Cy.10 heteroalkyl, Cs.; cycloalkyl, C;.¢ alkyl-Cs_;

cycloalkyl, Cy.¢ alkyl heterocycle, aryl, aryl-C,.5 alkyl, heteroaryl,
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(HO. Om(Q 2)o R ORL12 R=Na C 24- r/ )0 (CH,).
Ol wherein: RI2 is R7 (00 220 R7 NR orNR CA

wOGhB)nse A is (CH2)q; RL is C(=0 R4, S(O pR4POT/EP2005/000976

C(=0 X, wherein X is NR5R6 or_cﬁ?_ll; R2a and R2b are
(a), independently hydr ogen, 10 alkyl, C2_lo

al ken alkyia ey oal

cycl dafl 8;159(? Cg pﬁ( ’Wh%ﬂ%eRt e?ghf"kw o ilgenyl or Cs7
al kyla ,omﬁr@gm@tt@rfﬁamanadhe 15 aryl, aryl-C1_3
al kyl , heteroaryl, heteroaryl Ci1_3 al kyl, Cl 10 al kyl
vvherei n 2o 3 né& Rcent atorrs .

i ndependent |y rep, ithe s w~- r NRS-,
-(CH2) WR8 wherein w IS anlnteg form2t 6, andthe
C2-6 al kyl ene chai n gpti onal | ypggont ai ns amoubl e

bond, (CH2)V\CH:NR9 wherein wis an integer from 2 to

Koy S U CrddBodRl-Ghp R Rur IR pRaT G 4t b teroarys

§ubst|tut ed wth 1 to 3 substituents independently
Riend &’ etk (@) Mlh@alkséf@up heterrsilat,iGhg cpdloadityl5Cad dipl-Cs.; cycloalkyl,

e e , | kyl, -
gllkgll ﬁﬁgﬂﬁﬁ S g' airh%%’ %@’1’6‘%‘%@% 151an)é ni Slr 06vv| th

t he G alkySbeteroaryl “ﬂleﬂﬁé‘en 1¢@Ben4%1§§)t9¥er with the

car lgpncat eh QoVICEL), [,evhar akat fogehied are optionally
25 subsh?ﬁ?ed owghenﬁzene mis ﬂog R3 is C1_10 al kyl,

R B R oty 6 T aélkyaﬁlalc%w Y BroRMEY bidependenty
ar ylor (la)r(yj ¢ dlltyléneadrk (CH, )hleOearteartyten tARREDS5/ 075484
PCT/ EP2005/ 000976 -10 C1_6 al kyl heteroaryl, C(=0 R3a

02.10 al k | G 7
cyc ﬂﬂﬁ%@ %ﬁnﬂ)ﬂ é&gfkg of for rrulaa IGPZ\-I:)[:; -

R®  is-CN, -NO,, -CONR™R®, COR’, -NHSO,C.salkyl;

R° isOHorCg alkoxy;

R isNorN*'-0O3

R! s Cypo alkyl, Cy.10 heteroalkyl, Cs.; cycloalkyl, C,_¢ alkyl-Cs_; cycloalkyl,
heterocycle-Cy.¢ alkyl, aryl, aryl-C,.; alkyl, heteroaryl, C,.¢ alkyl-heteroaryl;

m isOorl;

n  isindependently 0 to 2;

o isindependently O or 1;

p is 0 to 2;
q 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,
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'~30 , VF Hafibllc R4 is C1_10 al kyl, C3_7
cycl oal kyl -Ci | o substituted al kyl, heterocycle aryl,

wonroisarsisearyl; 5 R5 and R6 are (a) H, G _| o aCksEP2005/000976

C _10 heteroal kyl, C3_7 cycloalkyl, Cl1_6 alkyl-C3_7

cycl oal kyl, heterocycle Cl1_6 Ryl aryl, aryl-Cl_3

al ky hete Al ken

i nde eﬁ(aceIﬂcIO?nyl I’Imncé?ﬁdéo cIIIESII ﬁyraFIIIIhCIf—Ig)éZ?

when tdtmhyedrobelg&exﬁhnanyl aRdeahé—'f@%ydr@@(lél)lyh ydr ogen,

C1_6 al kyl or Ci1_6 al kyl carbonyl when taken

i nde t j At

V\/nengfcg(k;glﬂ a{r%ﬂ a(reltagaélrg heﬁe%argﬁﬁ@ dﬁtlcl)&%IIl € En&&%ﬁlﬂd&ged with 1 to

en no or
Al ky b sulrgtyeats selqcted g th e@mmaunméby oRHSTaEKT6C
al kyl;aloanaﬁ C§6£néo>e,r Cﬁglhﬁoﬂkb}ﬁyxﬁlm&ﬁ@alk)ﬂ 0ryNe; 5 £y, aryloxy,

-1 0 heter

I
Cyc FB%{FW}’Y 5 tIBo%(I;I{ypo erpa, élpgg'a II(oky eteroaryl, heterocyclyl,
het eCogylkylhe@ro6rchl Ky alkﬁs@fo,nbeNI—I-SOJ;CBG akply$O,NR*R®,

het I I
i ﬁd:IJeanyb?Flglé)éI{? éb&\rﬂ?ﬁiﬁgfgﬁé)é eInd’en‘flP aﬁ)%l%rb%ﬁ}yl hgégen’
p i sN[Ro 4, gyane, hitropar@ C;. 1wh1étVIG«I71itﬁrelne7-aUI$ madjahett@axb@nwtoms are

Io f/r : ﬂ&IllﬂgglgbI%I&@Il Grhe @)—f-;? I'INIPIIy N R%lgr | n%?st dr{lﬁtégﬁr from 0
pyr atd 61%1 is NRr |QI&Q7|X<1W Rp%rf?réPIgI an IIﬂSb jor C 125“%’Ilar yl,

i m dazol yl, pyrazolyl, oxazolyl, thiazolyl,
| soxazAlsl heicodykicazinkiy rid@ﬁI@)I $e[BéIed ﬁﬂﬁuﬂ@@bﬁ 5618546t1ng of

PCT/ EP2005/ Q009 -11 Lnd Iz
i soqBY'H ch P"aI P“FSINQ Cc)lenyﬁ; 6rp% Iln}gI thlc}/mbrphollnyl
tet r&hyﬂydrbénzm;ﬂ;dlan)lhn)dadd pyranyl optionally substituted with 1 to 3

1 2, giib‘sItltIuI%Il{sqI?a’ng ﬁ&‘e‘hrdg‘%'rlgé’t g%gn gé?{%tﬂ: c%;né uﬁggf@% &y Crs
W| t halkylt 61 6 Me&lbjdt Ct aaékm@', @e& béoadel ,fﬁlamﬂtyﬂﬁellfgnﬁulpalogen, NR*R%,

cons& QHd aftrdiydroxy, Cl_6 alkyl, C-6 5 hal oal kyl,
y%I"Izoxy, %:1 6 hal oal koxy, C1_ 6 t hi oal kyl, aryl,

I Cl, 3 al kyl het I h yl
&E{%@ﬁé@tg}tg%pwartlgsypso%fdsenapﬁggérg? l{qé@g{%failxi).}rles? %Ilarn’uaceutically
At mable Yeidudditioalals, i dnstes Aol esloaycthereofl _6
al kyl sul fonyl, -NHSOQ2CL. 6 al kyl, S02NR5aR6a,

Further objects of present invention are:

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

(HC) (CHz (CH, (HC) (CHz
R3—N N—R R—N R
(CH2 (CH) (CH)

Ia Ib

wherein:

R*and R® are (A), independently

hydrogen, C,.1o alkyl, C;.10 haloalkyl, Cs_; cycloalkyl, Cs.; cycloalkyl-C,.3 alkyl,
Ci.10 heteroalkyl, C;.j alkylidene, C;.jo heteroalkylidene, -(CHz)qRS, aryl,
aryl-C;.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



(CH2)" CORR9, (CH2)uCONR5aR6a, -X C(=0) X2, C-lo

al kyl car bonyl, hal ogen, NR5aR6a, cyano, nitro and
wQ20P78dskyl wherein 2 or 3 nonadj acent car bonPar/mmB005/000976

are 10 independently replaced wth -0-, -S, -NH or

NR5, wherein u is an integer Trom0 to 6, X1 is NRSb

or 0..X2 is NR or .OR3 and R5h jis H or Cl, 6, alkyl;
eac ﬁBé’éP%etﬁeét‘@abR&? c?Fré’ofl@t?Iﬂﬂ@p‘gH&lé ﬁﬁ'f} resaéféélgf% & %'%fnylene
t he gptiougllycsmbstitatddngitnt to pyubstituedisngdependently selected from the

1- met hyl - .0l i gli i dinny | i
Ol PER R P SN, AU ot .o
pyr atiylsutfonylorrogen, NBEE cxanedndinitre withshgproyiso that if R™, R,

b g
conapitie iy (ACEIERCRIL to W Hefdrc fARMLD Be ot tRally

C1_eubstitaleg o-rbengleppimis Kyl . C1 6 al kyl sul fonyl |
hal ogen, NR5aR6a, cyano and nitro; pure enantioners,

R?ﬁf tié @Ho)étll{yﬁilﬁ%lyﬁé’te@aﬂtly% @.?Efdkogllgy&dﬁ@aﬂgyﬁbﬂ} ydsalkyl,
ar. ceu acge e | 111-0N .
by e T etk att THEeeop e Evh e st hderogp

present invention are: . (imi) 1The conpound accor di n(g to
A%, ARG, RY RE, RSy RUIRE, RA ROk Ri'bm, 2bo.Rr g aress defimed in(i).m C
(C 2)uR7 (CH2) (HO)O '"CHR3I NRR NNLNR -~0

(CHZ) -?—Dn >/--0 C(CH2)n O la lb wherein: Rka and
R2b a}%éél A), independently 25 hydrogen, Cl1 10 al kyl,

Cl_10 hal oal kyl, .C3 7 cycl oal kyl , 7 .cycl oal kyl - Cl1 .

al kyeach sagd hetgronsil é%l&é?ﬂ@%ﬁ?n@ﬁfifgeteé% theegRaup Eﬂ’f{%‘ng oPpyridyl,
het gfyeimhiil § 1, pyriedZ2ingRByrralyy. lthieng) iyl Ginidaall{ypyrazolyl,
het g{yg%#%?ﬂ P}ﬁggg)rio%r%{l-c 4 yrgtlf'l;lgl C?_lo al kyl wherein

2 oroxezqiYnthigzalyh isoxazaly SR A% b i ndependent | y

replaced with -0-, -S-, -N+ or -NR5-, or WO _ _
200546 SdB4ryPGH ERPHASI0AG0 8z ptiondlly iBllependgethherbstifuted with 1 to

th i A
o AR AR SO B AR deglRiy el
subgtisthabnalleyh, it e efkempard thioghyk £1-e alkyisulianyheialogen IR "R

conse'y ¢ ¥ BkroC1_6 al kyl, Cl_6 hal oal kyl, Cl1_6 al koxy,
Cl 6°thioalkyl, C-6 alkylsulfonyl, hal ogen, NR5aR6a,

y anegc}?;]a?d ﬂ(lette;o%ycvlvel: }SQnée%eengén%\gfl s%l%ctteg %‘tomI ’Ihe @%gup co%'%lbsting of
pyrrolidinyl, 1-methyl-pyrrolidinyl; piperidinyl, tetrahydrofuranyl, and pyranyl
optionally substituted with 1 to 3 substituents independently selected from the
group consisting of hydroxyl, Cy.¢ alkyl, Cy.s haloalkyl, C;.¢ alkoxy, Cy.¢ thioalkyl,
Ci.6 alkylsulfonyl, halogen, NR¥R%, cyano and nitro.

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

I\Zb RZa ,
®C), R
RN N—CN—R‘ Ic
)o

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

R*®  is Cy.1 alkyl, C;.10 haloalkyl, Cs.; cycloalkyl, Cs 7 cycloalkyl-C;.5 alkyl,
Ci1.10 heteroalkyl, C;_;9 alkylidene, C;.jo heteroalkylidene or Cy.;0 alkyl wherein 2 or
3 nonadjacent carbon atoms are independently replaced with -O-, -S-, -NH- or
-NR’-;



5 together with the carbon atons to which they are
attached, are optionally substituted o-phenylene, m
wWO020@707R3841i s Cl-10 al kyl, Cl.10 heteroal kyl, CBCT/EP2005/000976
cycl oal kyl, Cl1.6 al kyl -C3_7' cycl oal kyl, heterocycle
Cl1_6 al kyl, aryl, aryl-Cl1_3 allléyl , heteroaryl, C1.6
al kyl Xraetergaryl; A X, R R5 R6 Rba R6a R7, R$ RO R
RR1 13508 5 " 4" are as defined in (i). 10 wherein,
each said heteroaryl is independently selected from

R’ he ig€ouplkyl Gy sydc_mji(y?;fclmalkyﬁ-' lﬂ]34|7 cy@cyz{h ilkylj clqﬁﬁo{{lally slubstituted aryl,
pyr azi. ipyl i [ u .

hi %é?@_%%‘%v,sﬂégyﬂﬁgf%élﬁf‘ Craih Splipnally ks Helefodryl, optionalty
i soxabssityted hefgraasdttrisakiolyl , each said aryl and said

het eroaryl are optionally independently substituted

5 RM U &, lkyll o .
R i e i R Ly T
€1 6 ,alkoxy, Cl _6.thioal kyl, Cl.6 al kyl sul fonyl,
RhalHﬁﬁﬁkogé%ﬁﬁgéﬁaquyano and nitro; each said
heterocycle is independently selected fromthe group
mconsiGked hg of  pyrrolidinyl, 1-nethyl-pyrrolidinyl;
pi peridinyl, tetrahydrofuranyl, and pyranyl 20
popt&qpally substituted with 1 to 3 substituents
i ndepéndently sel ected fromthe group consisting of
Xgigrgxyl ,C1_6 alkyl , C1_6 hal oal kyl, Cl.6 al koxy,
- & phd Bal agps defiped g G)-ky| sul fonyi, hal ogen, NR
5'R6', cyano and nitro. (iii). The conpound accordi ng

10 1O (iv) THé¢ édpointidcBording toftRi) Rdiréfa R” (sHiydfd 3R oNnithy!l.
. O25 R is =O R4, S(O PR4, or =0 X,

NR Ic
wherei-n X is NR,5 R6,.or OR': a.is G _lo alkyl, Cil-1o0
hal Q"iﬂ&&‘if?m@@‘ﬁd asrording ﬁ‘%l) eRitky | oal kyl - CL_3
al kyl, Cl-lo heteroalkyl, Cl1_10 al kylidene, Cil-lo

Rhet 81G@R%ky! i dene or G |0 alkyl wherein 2 or 3
nonadj acent carbon atons are i ndependently repl aced

it = o1l - NRS- ; 4 1
Rpcr? 3o pbiodiyl o S atot Whedicn B ¥Badiacpntgpebon
al k3tomsan the alkyd chain pptionatly cgn e idepasiently yeplasad wgih, -O-, -S-,
15 optiNHabt WRUpstituted aryl, optionally substituted
aryl-Cl1_3 al kyl, optionally substituted heteroaryl,

RPPL %Sgl)rlﬁily substituted aryl or optionally substituted 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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substituted heteroaryl-Cl1_3 alkyl; 5 RRis C1_10
al kyl, optionally substituted aryl, optionally

weoeubhwstorsast ed heteroaryl; R7 is hydrogen, or CPCTEP2005/000976

alkyl; mis 0 or 1;, pis 2 R5' R6 and R11 are as
defined in (i). 10 (iv) The conpound according to
%III% ﬁ%ﬁ&e|n R7 is hydrogen or nethyl. (v) The

& tcording to (iii) wherein R is COR4; R 2a
IS Cl 10 al kyl, C1 10 heteroal kyl or d _|o al kyl
RbierieiCh.ipallsyl, Glménhdﬂahéhtcwénﬁqh(%atmdedkﬂ(&haMBﬂKyho

c hal Het%%talk‘ﬁ ?1 lwﬂeké dﬁ? éoqﬁ&‘?ggfﬁ{deﬁe 5?@1 }o‘%ﬁ@l WhtRin 2 or 3

subswnaglaaéantaﬁawowomﬁﬁrednémeyd@ubfsrﬁplﬁeﬁdé@tme@e r&aryH- or NR’;
(vi) The conpound according to (v) wherein R4 is

Rpti Ié@'lé Mkﬁu@§7t Eycloh R, & Xhlkyl €y dyklo-ﬂk?l 6 @ubstltuted aryl,

accord bst i

Phon SRttty Setsftderb St el GRSty ﬁl&%lbﬁeiﬁ XSisapids Gptionally
R4 |§1b@lpmt@ﬂadtémaqb55£aﬂmked 20 heteroaryl. (ix) The
conpound according to (viii) wherein R4 is optionally

4ubsi i '
B Ry AR S
ptlonall y substituted oxazolyl, optlonally
RUbsis hydnogen pe6xedlblyl or optional |y substituted
pyrrolyl. (x) The conpound according to (i) with the
ornyhaohd wherein R 2a R® NCN.NCOR4 Id 25 O-O WD
005/075484 PCT/ EP2005/ 000976 -14- Ais (CH2)q; Rza

Kk 10 ;hal oal k s oal kyl, C3_7
o B T Copoyndiaggraliges T Wheseidui GG 1o
al kyl i dene, Cl1-10 heteroal kylidene or Cl.10 al kyl
wher @iih TRe oosmBoumbaadjdingtut (i)oaith tre fatronks Iamderein
i ndependently replaced with -0-, -S-, -NH or NR5; 5
R3 is C1 10 al kyl, 2 cypA oaIkyI Cl 6 al kyl-C3_
cycl oal kyl optionall ryl, optionally
substituted aryl - Gadyal k (ﬁybsﬁktuted
het er oaryl , optlonaII¥>_o

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, C,.s alkyl, C;.s haloalkyl, C,.¢ alkoxy, Ci.
thioalkyl, Cy.¢ alkylsulfonyl, halogen, NR*R®, cyano and nitro;

R’  is Cy10 alkyl, Cs.; cycloalkyl, Cy.¢ alkyl-Cs.7 cycloalkyl, optionally substituted aryl,
optionally substituted aryl-C;.s 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 C,.¢ alkylcarbonyl when taken independently
or (B) Cs.¢ alkylene or [(CH2)2].O when taken together;

R’  is hydrogen or Cy alkyl.

(xiii) The compound according to any one of (i) to (xii) for use as a medicament.
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substituted heteroaryl-Cl1_3 alkyl; R4 is optionally
substituted aryl or optionally substituted heteroaryl;

w2005 7fgdr ogen or Cl_6 alkyl; 10 g is | to 3. PCXIiEP2008800976

conpound according to (x) mher 5n Ais (CH2)2 (xii)
The conpound according to (i) wth the formula le

oo CODUPRFoRe Bt mifecamPhllids s RO\ f o e By B rganutacture

af ) mﬁ@@lrnanfefoo thetfocatrBenitaapyévention gbdlﬁ@\d@tSl lyncludlng those in which
BRSO AIMEGHOMEER’ fecliftoR iSthiplichfedent s | ndependent |y

selected fromthe dgroup consisting of hydroxy, ClL 6

al kyl ha oal kyl , Cl 6 al koxy,..Cl. 6 thioal kyl
C1_6U) %‘F ng éewher FisoTdey somppHAAE Aisetses of the

Rmiuge Q&teh@aﬂcﬂ iflamfadtofy dikedsel Kyl , C -6 al kyl -C3_7
cycl oal kyl , optlonally substltuted aryl, optionally

subs ally substi.tu

S RO e P R R SRR e
hmtnenoéa@cienq' vidus|HdW) infiedtians onpreitongaAlDS aruAREN t ut ed
aryI or optionally substituted heteroaryl; R 5a and

When 3 a?(A@'ll %%eﬁﬂ@:ﬂ o t1§1|1 Hgln%:}&% %éﬂmﬁ?éﬁ%&ﬂe amount

epen ent
piecepqurd afftbrio (Hkeamdiap lra ftlﬁ’é\FP mmaceuticalipergpigblgrcartiergliluent
gﬂ&&{lmQS (xiii) The conpound according to any one of
(1) to (xii) for use as a nedlcanent MD 2005/075484

PCT/ EP2005/
conpotfge 16 OB}Pé)Sgng’lf P%/&‘IF gr?s%ﬂ‘] 151\' llontaﬁ% € seful for treating

diseasésanedisted bp humaneninnarceeficiérgr vitusén huaanhse@bmpobunds and

BRI Ble 888 St ion IE) ) POWLIOBE LR Sl NFory
djg@rda@cmpudngg qdylt(rgspm)atomdd@n@ssrsynd;@n@h (ARLPs bronchitis, chronic
l‘}r%nﬁpﬁl'u? | Aol §§ﬁﬁﬁﬁvgﬁul%ary5dlhé5@ Qﬁst§3ﬁ§§&3§ Qﬁgma, emphysema,

ng@t ory. di Seases@aéxw accor

hynifis angghehrenic sinsitis; ereilenTiEigserd; akigciad anare in any y other way

idli‘l‘DBPdiéwﬁfthq] -edlicyafR el NS in diffvdent @{g@ﬁi 1:1'1Qﬁbe freated @@thi ddghpounds of
ar nraceuti.ca

b6 WFP@%RE&m&ﬂBPQ%%ﬁ? BERy SRR oy BaTSER foraRe tgeatment of

suohponditiond ar(d ih paetidutdr] utared liatitedea slie follewing for which a correlation

\Rhﬁbﬁg l’lud(ﬁ% IRRSSHE al%lag bee%rerstlalglrlshegI rrllltrnat(:)ch))r Howel disease,

excl pl e
including Crohn's disease and ulcerative colitis, multiple 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
chemokine receptor blockers see: Cascieri, M.A., and Springer, M.S., The
chemokine/chemokine receptor family: potential and progress for therapeutic intervention,
Curr. Opin. Chem. Biol. 2000 4(4):420-7; A. E. I. Proudfoot The Strategy of Blocking the
Chemokine System to Combat Disease, Immunol. 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

[44 ,)

such, the terms (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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Conmpounds and conpositions of the present invention

are useful for treating diseases nediated by human
WOnmsosksi i ci eny virus in hunans. Conpounds an@CT/EP2005/000976

conmposi tions of the present n]d()entl on al so may be used

for treatnment of respi rat ory i'sorders, including

adul res kel tor dI“St ndr
oAUl HeSPLL oK §SLESS IS UIC O LORER i wiqugaty
d&bldrihedavgntdxr sasastangeshay; bﬁt edsios, ocalst m:hthaeﬂretd&mmton

ittl Lo lhgaﬁaégwﬁ'e;e%t gveﬁt agﬁtéuﬁtan@eééutt nEt“athQ‘?ﬁ &lich it does

correl ated
1btc Etnt exappld, i @mmﬂv whwﬂfted eln@artﬁrt@aértbe Wﬁ}ﬂ%@%’ lbé dydiggen or a
Wbluggnpounds of  the invention. Conpounds of the
_present invention may be useful for the treat ment of
such condi ti

nd| rtlclar t not mted.t
©ho b BrpBETAteS A e s B tiase RtcEPRORErs TR bE HBeds to form
Geiricatipedekant eérnbiiﬁtlbﬁf} @ucﬁ'ﬁds éfhétbﬁhﬂ@larylﬁ f“halamktylHe;Eroaryl ”

GW@@‘@?I Seas@ﬁt,’t“: ﬁfﬁ ?‘9 | & 08(Iy %t‘ggfagl%%ﬁ eurmt oi d

arthritis, graft rejectlon in particular but not
i nithedetn “dkgdhesused deteim derdtessarurranched o hrsncheskehgin,

s%%t.??teél AbARgid &P 6&%@& off &ésﬁﬁx%%%ntaﬁhﬁ%@'t&ltpé‘ﬂ%ﬁéfdrﬁs' $he term

NWQ’OT conditions or ni ¢ heart
“Yexdratky] dusptas ecHnie ht exprapghedrchpiadydpcarbopdesidug rrining 1 to 6

QfbdhRERK] MGS,, ARG 3P ubdAeEREh REFer's Q6 Gﬂblklyl don9isdsed 6f SREI0 carbons.

Casci eri

Examplgsioh é]/kgl\ig;ﬁgm 1ﬂgl E g n fﬁ,n(}t%ﬁll}:e}d to,BBifvgrnel].}()éhgr%m include

Iﬁétﬁgll; essl, Ffﬂp;l ,iprapd) U’i-bﬁtyil ritbaityd b tpinor pefityl risop@ptyh, neopentyl,
0 4(4):420-7; A E . Proudfoot The

@%@S\}‘ 4 %eki ng the Chenokine Systemto Conbat
D| sease, I munol . Rev. 2000 177:246-256. The phrase
"a" Whet the'terntalkyl” ss1sed et suffie follominganothes teme agin

?E%lg;léﬁ(}dt”r@t“hﬁﬂgokgv kylP his 1@5%6@?&@5@8 ﬁfer@o &l H]k?}@'@up, as defined

O one’ or r'e’ conmp oun Ieag
aborip being sulpstituted wth qrﬁ:éottgp 58 stlauenf refgra gy oneéﬁgstgpent)
Sg%?‘gd frodithe @Eer' @g&ﬁ;ﬂ@gré?rﬁﬁﬂ grld8p UTRGS, féﬂ&c@ﬁ@lbahglﬁiﬂtblaﬂcy ?

i S i e

i PTG SRR 98 OB 00 maﬁ'w?fte?ép afthrand Fsf tiifes benzyl,
phdvglethyDand B@h@ﬂﬂSM?‘iH&IhnBﬁ&'ﬂEﬂZ 00 60 9ittip hatgidne to two

t tl
N TR T T o
(bpgyroxipmithyd eZinw&tylpmwluiZ shydraxybhiat, 2t3dibgideoaybiyl, on
3 Q@Ju G %%ﬁl taﬂg s@ Y(?r'tﬁ R&fco?dlﬁgw rg%ttf's‘&f Rerein, the term

r's‘an nst does
“élxérq@wdkyl" wpxst@ﬁaqqugnewsbtet p@h%ﬂ%ﬂ@a&t@ﬂt’%ﬁﬁn@ﬂ Selow.

noi ety maybe hydrogen or a 5 substituent. It is
contgatkah eﬁ’albi]ﬁ;ﬂ” b @sed Dleteith Hélﬁﬂés Aestbramnddd bebeinthed chain

Mgfqy%tqg gﬁg dﬁt_lygﬁggr geﬁgp ?::%C Al re W<:‘lr%\.égnn atoms are substituted by a

ltiﬁeﬁ.aE)tﬁyﬂIﬂ!@taEé vdlupkomethyh i ydhidrksrettal, dr moymdgéthyl, 1-iodomethyl,
trlﬁluléyoln‘(t:e%fl)ﬁp t@%ho&‘o&%@h%@ %M@towémethﬂ?ﬁubﬁ‘&nleﬂhﬁ 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. "Cs.; cycloalkyl" as used herein refers to a cycloalkyl composed

of 3 to 7 carbons in the carbocyclic ring.
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The term "al kyl" as used herein denotes an unbranched
or branched chain, 1o saturated, nonoval ent

\bedﬁﬂnambon resi due containing 1 to 10 car bonParmmsa05/000976
The term "lower alkyl" denotqg a straight or branched
chai n hydrocarbon resi due containing 1 to 6 carbon

at Onigye ¢ % “éy%lo%h&g%k)e arso&%g ﬂellgzg(leefe% fothg ]xgdlﬁ(g Rﬁ{] g,avlglbkéf%m R'isa

conpose

dydlotliiplaadigaltas defineddterdin randdyy is an alﬂcyiﬂm radicalds ﬁoccblserem with
th@%h&@?taﬁﬁﬁlgﬂllat thd Jﬁﬁlchmgﬁﬂmiht of thP E}Q;FBQ lamgg ﬁdf Wﬂ%. e on the

or _pent |sopent

alfpe radisgl ﬁrcamalﬁﬁOMt:lw vhlksefisalstestder Briare of lymited to,
cyaﬁgro}?lrﬁetﬁ ‘f:)*clbhfa)@}h'n OP@ é(ﬁ&hh}qéthﬁle ay), c?éi%atllg)g -Ci. alkyl refers
Hn 1 X |
tp Bl KR sbefA R it sy B pi B Galigle i igimed herein.

substituted with one to two substituents (preferably
one Bhelrstn theerbjlkyls ed wsed derein mientden akyh eadical as defined herein

glh aftkvlqurqglgg ﬂg?rre géﬁ’%’cog‘g nlfﬁ\é? l&@eﬁn S0 vﬁth a substltuent
in pteméerplyénlptteé {rost the geonpscongistng htr@ mﬁ%& d?e,sar!deﬁ@]n (where

F EH Yﬁt@%é?ﬂ'om 8762 WRReRY hnd&@tan&lngﬁﬂl)ﬁ %@}Q&Ih{(ﬁ attabBm@ft of the

f@t%%ﬂﬁ@%ﬁ% lsaV' i Onea?%ﬁtomp w?rrﬁab% lﬁhﬁfif@g%w@fl*ﬁ}lfyl

gflbé'lﬂﬂ%ﬂ/@fcmﬁ&lylalk% RO By @ RO x:sérmdép)ehaler&}ylmﬁuﬂ dtheBidrogen, acyl,

Pydr %ﬁﬁn%&y%rﬁ"i‘z‘@ ﬂ?ﬂ%&iﬁg

BYongY 0 R iefdsosesy eiyb cycloaliyl, or
lixgll, ynd @whens édl dred, eRnis alikile cgdboathky® Tycloalkylalkyl, amino,

R i A P EUAED ot e
oas ou sELte héﬁl@ucnrb@ammresw aeplased banORIR S5 obiS4A%he Belmhwmﬁatwe

%Ug?ies AR, B 0Ehd1R6@PRY S g’ﬁgﬁﬁétﬂylh?) hédr&yﬁféfgp'z%gdroxy-l-

ogen atorrs are su stltute
@xmer}wéqtbﬂe% Prylihydromyperryivet gdroxyrgh roxybutyl 2,3-

blfn,xd h drbfc;v ﬁlrﬁélhﬁ@”ﬁiﬂw |2rarhfrio@ﬂiyl? Bmhbpfop 1, 2-

r%ﬁ{dl@f@@w"fh fnbltrlrs' et sramostiiy R T arsinpwlionyipropyl

nQetB‘}‘lﬁ)mQ&isth)nylﬁeﬁiyb meehiyiythino2al forndkletl hykthylaminosulfonylpropyl,

d%heczjl' chl oroet hyl , 3- brormpropyl or
a3 r‘| fl uoroet hyI The term"cycloal kyl" as used

herei n denotes a saturated carbocyclic ring
con{lerérmy"adkylaneBasozed berein danotesia divaleng @at@part@bl}mear hydrocarbon

r&&i&%l OPYky P@ cafiﬁ&l) %ﬁﬁtcﬂ'la br&ﬂ&!g@ ReYdted d19¥l@ﬁﬂ§ﬁ?$dé¥bc91rrad1cal of 3

oocty

cy¢ gc oal %‘ as_use er @ﬁg’ 461 S, |
tQ an;rbela Rlopps, eaﬁfm gwisgdngjeated ¢ Bxampley lgng radigals include,
bﬁﬁﬁﬂé%y Ghiited té,HHethiehe; @EHyla A8 ylEke] LEREBPBHRPRAE butylene and

The. term "cycl oal kyl al kyl " as used herein refers
zfeéhﬂh‘étﬂe&& cal RR'-, wherein R is a cycloal kyl
radi cal as defined herein, and R' is an al kyl ene
r adiThalkeras“lobedroalkylideayl® ion "hit¢rbalkylidenahabarsed hexdimmgedrisatbivalent

ré(ﬁ%l &Hﬁ? %&{%émq? EB P‘é’ﬂ‘er&Jﬂ?l 9&/&}%@ aalltznx%io%:ﬂié'”ad?gl qh ¥lkyl radical,

ot bﬁr@gewnéﬂ?kwanrlmr@dk;d ridiedl gren hbl@alkalrredw@ls aq defing@ Herein.
Egcé}n})ﬁ}s 6y ﬁét%ﬁﬂk?ﬂ&éﬁggﬁﬁ cals W&ﬁdﬁ‘ﬁﬁﬁ’ir%t)hmmted to, 3,3,3-

tri uorgpl(?orf)t Ydenyl 2 hydroxybuty)flden);ell 3- ammopropﬁldenyl J Elr flke.

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
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to the radical RR" where R is C3_7 cyclolal kyl and

R' is Cl1_3 al kylene as defined herein. The term
wOhetsarsal kyl " as used herein neans an al kyl radrEakooas00976

defi ned herein wherein one, tmo or three hydrogen

atons have been replaced wi t ™ ¥ substi t uent

REEH Dkbeerto. fial Sty pr O FBR S halegr deslo,
Hydoomyalkyh nyo, a‘lkobchcaﬂb‘tﬁl neehG, il nﬁlﬁotc_h mﬁnmhﬁﬁoﬂty
aal'igli '&?{ﬂgl Qltxc\lNﬁ éla%%larga F}lélk%%sf"‘i% nyglaﬂ&pmmosulfonyl
agyl@nmsngfpnylmlk)dydﬂouallahyﬂuaIakﬂdu,lfoﬁkziammb Barbafrfbyl all?llcarbamoyl
dnﬂ%ﬂﬁf]gﬁpﬁﬂ1}5¥logryﬁ?fﬂ3rxﬁ'}yr gw&%%%g%%ﬁ ﬁ%q@or&}fﬁﬁ@or unless
qMéﬂglcgp% yAlter@ @Yqb)atwdj acgnt atows b6ty ylainigyhay rmibstituted
WHIER nfethySentd Ry Or etBSilehédl@ bup CH&d Ewﬂa lraihcals include, but are

| oal Kyl al k
'ﬁ(f 819%9 ¥«P31 }//lanﬂ?j’t%dé‘ﬁkw’ #@ggul?l&yb%raﬁmnmnhﬂm
Aphratetiybenedivaryplienyl n2,34- tétfhexyawqbﬁ{bhﬁmms i's replaced

sentatlve exanples

1%%:“4t 88% l-ng?ls c#uén?%]t% Vlhﬁcﬁgl * 2- hydr oxyet hyl ,
3 h droxyprop 2- hydr oxy-1 - hydroxynethylethyl
@CI’GV@T %H@b;dr "alialkyy dts usqddmrdfly Idetdtyd the radical R'R"-, wherein

ﬁls%%?%l%&wﬂ% dﬁf%reﬁ'hegél{ﬂ ya%g%;?’ﬁb#lt :}qqﬁer}e raglcal as I%1e nedplgﬁreln with

@Efijeﬁﬁﬁlrﬂm& that &rﬁﬂt@tﬂwmt noi s ¢he #rfallyheokegy will be on the
aBlene sadidal nﬂiaﬁﬁ[ﬁh‘d ef a@yThl Sfb.'éht:ém}ﬂcﬁfdgpéﬂt -are not limited o, benzyl,
sul f thy nmet hyl am nosul fony1 t%y )
pﬁ%pﬁ%ﬂ@rﬁnﬂg EI]F %Pﬁ“ﬁopyl and the like. The term
“al kyl ene” as used herein denotes a divalent saturated
| i ndae tdrpdibetaodrpll or Hladéroatonnftic’l ad wed Qeedt BRinaE ﬁﬂﬁo@&he or

e N ROV T A
eighbatpms penfing| 1n§0rpmt1hgonc al mornly| Odex, S betbroatoms) die remaining
rink H’cotn%%etl ca‘?ﬁ?rp %ﬁﬂgx P&Waﬁ@ﬁ tﬂ:gqg%/ Jﬁ?&{lgm}en f point of th

2- et pr. 0 ene ene an
heteragry ﬁ%c%l@%l 3 Ry PR as ﬁmmattfrfmgw e%sew@ldmown taehese shilled setille art,

h&erqiy rﬁi@@l‘i@veﬂeé@ laMAh & chafafék 6fin tﬁQRal-caM&%rc%theBgéﬁs Thus,

R BPoses g oG, A ELCroRe| REouiRnesh Rl o s e of
aroagitczharacten nE)hiahpiad dﬂietdf@ed}ll&ﬁbmh@ﬁndﬁﬂé ie lafbmatlc
h&’%@?&%ﬁa{g mgt%eta%rr? %X]lgfs ) %( :I? ?%ﬁ%ﬁ%ﬁlglﬁnc udg&l t 15 not limited
top pymjdinplx ymmydlnyjemazmﬁ, quiyippyrpgdlyldmnylhzol)dmkatdﬂelsoxazole,
tHidZ6R; isdthEazbR! mazalrlﬂé thidfiazbh %Maﬁlg& grfen\%%ﬁ cdh %Ptlonagy be

nDnova ent arona I C carbocyclic ra conta
substitpited ity gRe at BeEe, @mfgrahlmong optwosibstitightsisdlgetied ﬁ]orrghydroxy,

cy@ﬁo,cane;l QB thid, USRd haﬁélk'bkf‘ q&y{tﬁlo\ﬂﬂmefhﬁ&amﬁ 1Ry,
lidion feecheming Al mib A otHepe Ca?a%%'aﬁ&gaus? lagp ey
arsldiglkylhnérndatkyil m/i&Eg %]%rbog)& bed Eﬂﬁaﬁlb?l”hl\éﬂcarbamoyl
e T NN T N—

oﬂlpactyg]gemmehad; xmlddy] but are not limited to, quinolinyl, isoquinolinyl, 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 R'R",
wherein R' is an optionally substituted heteroaryl 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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al kyl am no, di al kyl am no, am noal kyl
wabbosloamismoal kyl , and di al kyl am noal kyl, al kyl sairfeezps/000976
aryl sul finyl, alkylam nosul fonyl, arylam nosulfonyl,
al kyl sul f onyl ami no, arylsulfoh?%hn1no carbanDyI

'%1'5 %{eg S %ﬁ@%@ﬁgﬂ € og?tbqr ég%ﬁl Tk Elgﬁyﬁ%hmﬁ% gggeteroar))falky radicals

intluee i @rd mtctilimitedcto, Z\hmeiandy]mwdm &-mralg‘]eﬁqént at ons
of the aryl ring may be substituted wth a

Wﬂeetgﬁﬂ'"ﬁé&oggﬁlﬁt' By "}Eﬂe‘?gé@éyasgfsg&‘ Pereﬁ'?(@éé%lt:&% fbnovalent

aryl I ca
whanated, cyﬂaghdmh consisting 9f one4iRPIE Gighdrgierably one to two rings, of
’Lth%er t@t% SRR YR Ying, 1%c§1‘p6'@a{tﬂ1\g|o%€ o} hﬁ%é’ PRgR¥eroatoms (chosen from

rahnydr.qqui nolj n
¥, 603 540 095 @gﬁy%r & SRRt teeifre l?dwendalht&v fubetifuiqdewithy e or
ﬁ@f@préﬁrﬁbl&b‘ﬁ){ ot tvad subBtifleliislseleatsd froathyieosi, oxolayais fower alkyl,

di d
G b BB il PR S A0 e
dkérxyoatiohdy ehimonklkylamimeg alkylielfenydadylsu)foniyh alkylaginosulfonyl,

eﬁ&ltagﬁg(ﬁ%ﬂ?) ﬂoélﬂ)tflgﬂ B@S yalrflglg%lg Hg‘lrns{) VW4$1nggar98?yl
ary[]@num@carbmtyl akkal cnr_hon[ylamm@@ryl@arb@@ﬂ@wno, gless otherwise indicated.
és%m{er%&aet&mmﬁ&om ard B8t ﬁlﬁ{t&n td) %ﬂ,ﬁbﬁawi

het
fsﬁrahm?egm?r?yi t?ta#wéaw%@w%s TlgoXpgo }cﬂwge %ho(fmyl

IBlPé‘:‘éEln?ln pipatiaiigl, t@rdhydpyeutiyR thibRrpledlinyl, Qulrﬁicljﬂliﬁlyl
ons per rlng, |ncorporat|ng one or nore N, O, or S

h
e L A R AP SRR oo
atshkeﬁﬁé)d dtwtve swdr asimethoxys athowy,| 1i-ptopylony drprapdosy, inebutyloyy, i-

h "
Syl LA ey BT et loil i ddlnk B mers? LRy o
taqed emrbé«mo@@maélfoxmm@ with g slower gkylf Broup as pevaeustdefined.
§, LIRYBMak Qbd KerlRHEEARH Yh- @ran% H&@ﬁh M1Ys baye sone

egree of aromatic character anpl es of heteroaryl

noi ef.i es |r] Jjjon G aromati c et eroc
navi Ty D s BT GO CEHRH Ve 6 - HEY o e ally s as
defigked digovelButh aaSthshthle ¢thyletdo 26 ptapylthips i-giopylthio, n-butylthio,

ri.n di nyl razin AR " .
R rpangEs oy, SR TSe thigelil asssd herein
deniotes @h iatkyjthiotgraulp withlad lewe aBoylé‘cgur@ms previahsly Hefired. "Ci-10

t
pre?%rg%k§a%%%a§#p$&%bghggt U@%?gﬁég{ég?%dofrom
hydroxy, cyano al ky : thlo
hal Bt Qwﬂ@ylfpwl anch aarzlsul ba yepd hewrp&?rsqmq gigpp of
i@l‘rﬁﬁiaﬁgdi(QHR'Whe?éh RGS BlkylBdH At respectively and alkyl and aryl are as defined
al kyl am no, di al kyl am no, am noal kyl , alkylan1noalkyl

CI8nd di al kyl am noal kyl , nitro, alkoxycarbonyl and
car banoyl , alkylcarbanoyl, di al kyl car banoyl ,
ar y | Hartbantiydlogeal' ky Moo’ o myddoindreio nagats fluorine, chlorine, bromine, or

%?carbonylanino. Exanpl es of bicyclic noieties

ude, but are not limted to, quinolinyl,

|so ui nol i nyl, benzofu;¥l, benzot hi ophenyl
ben z%i)@atzml épheperlent sasusedhercingsferoiot Garbraradisal derived from

tRan&l e rBhIadeh &t oBb B Stbhds. 'I‘Bké%ﬁécﬁﬁer@ aﬁt}be{aqph@mﬂl b ¥nd
substtuted on either ring. 35 The term
Pﬂﬁéfé>8§&vp%?kyl or heteroaralkyl means the radica
of the formula R R',
The term “acyl” as used herein denotes a group of formula -C(=O)R wherein R is

hydrogen or lower alkyl as defined herein. The term or "alkylcarbonyl" as used herein
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wherein R is an optionally substituted heteroaryl
radi cal as defined herein, and R' is an al kyl ene

woadispasssas defined herein with the under st andPQ@/EPE@®E/000976

the attachment point of WO 200 4]075484
PCT/ EP2005/ 000976 -19 the het baryl radi cal will be

5300 5 R AR AR5 e e
2ryloarbazgd! 3d uved hyﬂem I&eamsrergrbyp ef ﬂmylh‘mlaﬂ‘(e:Q)Brwﬂnerem R is an aryl
%Qn%e{hg‘% 1B Wenz s%@é@ﬁ&gﬂﬁ Y arylex lgcgﬁl@ Wﬂ gﬁﬁl@'iseﬁ-lenyl.

hova ent s turated cyc |st|ng of
one or nore_rin preferably one to_two rlngs of 5

t hr eeompoBpgef amm 1 sghibiitagomersmr fantomeRly copwopnds can exist
AR dir! rﬁarehﬁﬁe&roga&r@me s(pzebl@§ ProtdtfiPic Mutd?né?ﬁ rés(ffidndihe
and whi c can Oﬁ 1) be i nde %nden subst Iﬁf@t ed
wgrﬁtl%e provalepHi! %t? Fa?ﬂey SRR At0RRS (hstaraers
setleedlyedist incsquiiipeinaxynd sxanpts }kai?.ol,atd anviediviadual/taptorh@smsually
ﬁ{p@ﬁs%?/g{lﬁ%%eg wn(?slte% elznlgpc)é?/indzhc}é gbrg]")erﬁ%l ate cgr?slis?eanltw{lrf a mixture
aﬂ doyﬂllamnd@ Thd¢ rasitsan ¢fghy Equitbrphmui$ dmyd@nt on 'chemical features within
+l@£q1€ %fleg(ﬁﬁﬁie’ inHa }@%l@?ﬁ%fd@?yﬂd ketones, such as

onyI am aryl'su ony amno )
@qe chrile shakaso fgrm predpiminatesivhiles Wols, the enol form predominates.

ebkyh & Ib)%w maﬂ%mé%Yﬁ&@dQ&W%M(EG(_OJ)DCHSS» -C(-OH)=CH-),

ot her w | a het.er acy i
praelm ic a Oe)bm'l ar e?ﬂc‘sﬁ Tgl?h)taé‘éat“?:} e(- (8 (=NR)-NH- « -C(-
NUR)eN- Eﬂtdillydmerst The Rige tvad adeayticularly common in heteroaryl and

ﬂ%t r ah rﬁ%tgs ancgﬁ-ﬁ@% ggf{lgﬁ%&lﬂ)(%ngﬁxwlqéﬁsoa {omencyflorms of the

ctcﬁnp(amddr opyranyl thi ormrphol i nyl, quinuclidinyl. 15
The term "al koxy group” as used herel n means an

- 0- & kyi 1 Eﬂﬂ'@cm‘&’ﬁ %k%@slﬂe’ﬁﬂrhéaﬁ th&Shé Eéﬂlp%&»klﬁ‘f@rmulae Iaand

such as net oXy, n- E( XY,
W.1paiy (amdaip one of BTy Flaixal cel@te@ |tbs~<r9 or@@ﬁth gxg, or more

NEeYisOh¥ric Fdrads Uﬂhé&&c&ﬁ@ﬂd of tﬁ@%%o?ners,'—tﬁé!\ﬁfdlﬁﬂlkﬂ X§mexSand
used herei.n denotes an al kox giaﬁ wth a

Bityyes e@’flf}lﬁé 13 onf, Fl&ﬂtl&&%ﬁlryas tere()@ieriwhlsli? \é%:@are dwo chiral
seedds,had ehijturesf p%ﬁﬁalty@n&mth@l withyj)ediﬁtedlestéreaﬂnkgsl ar¢ within the scope
%hgpf(eﬁnq dee&i()lon\A;? e\,}u |bﬁ 1|'tEer apPreaateJ]bd}p t%le l¥1!]led gll%%yl? tHaY
sibstitugion wf thet thopane ellngychn be oy elthep ey lot Bfoagonfiguration, and the
#re?gn? Mehﬁtﬁ’ cox)?_'r ﬁﬁ%}pan&ﬁx?h%\gfeg’e t hrW%}aEQ? ﬂﬂ:lﬁcﬂe@ bl the

indevidusé ﬁterqqlsoa@rﬁdte@sewt@my# t FRCEMiSTBIrEITGS @wadtlalﬂymlved

Riktes 0BIHREBNPIURAELNS BHELIMe KAl BFand, herkQp ﬁiﬁﬁé‘té l#hindividual
as used herein r fers to an-S-al kyl vvhereln aI kyl is

"@Ptqf%e“c grohey "al kyl sul fonyl " and
"aryl sul fonyl "as used herei n denotes a group of
for ITDIh@racéiﬁEt@é 2R behsedassuldhios cal be/tesalvedinyd their individual isomers.

’f]lgef %F u 1% g/ri %For%d %g%g%%ﬂ?ca@# gﬁﬁ%acf)glpoéggsﬁ ére% ures enrlched in one
oremoss ifdmesi Metharlsforseparatibn ofispmersore wilb nelen (CfoAlTIMger N.L.
Jn%rdﬁn Ph%‘g%{ :"13 csflfl?Fﬁ@@&eﬁﬁgtf‘}}",n\f&l.e&%ﬁeyt Hlt@'sm, 1971) and
include physical methods such as chromatography using a chiral adsorbent. 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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ortho (o-), neta (m) and para (p-) are possible. The
woenim 0758yl " as used herein denotes a group of PCOMERRI08/000976

-C(=O R wherein Ris hydroge;lor | ower al kyI as

defi ned herei n The term or Kyl carbonyl " as used

754 /EP2 05/,00097 20 d
PG 10r PO By oA PRI APALY PEAfRg P OG5 deSbtain
etthexemn‘notﬁ'lsnd)staﬂtmﬂy frea ofl thaothenile!; iras forselthvivey ani optivelagngity of
>@ﬁ% oMPerggtB\teﬁ;t’EQ}r%e%ﬁgcﬁl B\ggvglleﬁﬂghhﬁedatg a%h¥tal ¢ r?%ﬁ%’d

used
@mhwmr@dncﬁasﬁermﬁrw hidsepdierseparaied Xnmchmnaatpgraphy or by

e RbRl Erﬂs&ﬂiz@ﬁ@ﬁ hdPwhiaHi erhd élnf‘apﬁ‘ﬂ@:&b'd}?% &@&1&&& $émowed to
?fgﬂi or nore interconvertabl e species. Prototropic

e?’?é‘&lpfnefsr omthe migration of a covalently
bonded hydrogen atom between two atons. Tautoners
gendhalcbynpexnds of formaldé Ia drIbuonauilatdédsetwd Sasicrehted Aidesuitable

PR A SRR AR PR SEHSE i ot of
indrghnia acidx inghuele tif cld@mttmbrcdside;ﬁhéldpwinham; bisfilphhte, nitrate,
pixgéi%ﬂﬁ't@ fy ?’1’3@&? gﬂ&‘s@ﬁ&g eRfaPleSOETICHH orEﬁflE H{%ﬁssmﬂu'd@ hiktate,

or. exanp

|
famarais; pamoaiedaspartatadzesyl %t@c%r%@at%b@ﬁémem@?@lsylaﬁ@ Deandol-
et phed grthﬁﬁ&@%syl\ﬁe |r§esylaﬂa Rhegte ordthee, gqﬁ&&)ta‘t@ rn%thylsulphate,
redon] nat es. r |ctautomsrs I
‘ &é{aéq,é p.rctna& 2@21?)%&3&,,1105_}7 (13%; e,) n1cotgmtea égeq‘ﬁ?lbqt%, malate,
n@dtéade, (Citfdtes; @uddhate;sutcindie; satdhabdte, baﬁﬂ)a&n”b@ﬂaie and pamoate salts.

S T TR L AR RS o i S LS

het erocyclic rings and the present invention
encdipderse'Sobte” asnused ﬂnereucmfemsmscompqumd of tipyentits orla salt,

tl%rlacl)f fiat %ge?&ﬁﬁg as cthﬂﬁ'nﬁh'cl tﬁgn %f&l&ﬁ@&e{rﬁaatméd?lﬁf of a solvent

conpounds on aln one
beBR@ bERPReovalentiaiesmaleauleniorass HEleakd selvenis piggroRtlarppa-toxic,

aAl R Q8P RIBRY fof adi@inidtratibi o hafRARire$acefanidi@ee | somers,
the individual isonmers and 20 ni xtures enriched in one

o Tk ReTa1 "y o s R TGS ot und pf (e S E gr a salt
thdredt, thaefiirfliee imthatet e sidmorsetsic er noh BtaicHibmestepeouny bf water
oI5 RESRE UGB Biccife Bl D further  appr eci at ed

I'san “Cubstitution of the
troggne ring can be in either endo- or _ _
ex o-The tdrimyglaghiag as used herrin meppseeampenchefthainyeyidensor a salt

ﬂb&&&hﬁ o fo%rciffa'ci?ﬂ&l lalti@ tRARDRBnd sgx&eké QN chatil g @at have a
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ge%mq %‘kr@)s ¢ spbvert er water) waege?fﬂ%mtu all'y resol ved

m xtures of the conpounds of fornulae la and I b and,
V\/n eMhe 8grp! 'Gild @€' asube] hiepeln vefdisab thd HIV oires steaidh ahieh possesses

(Rt SROBEENGI o TAQY At PaBpapgnal poptlacERnidh has o
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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known (cf. Alli nger N L. andﬁliel E. L. in "Topics

in Stereochem stry”, Vol. 'ey I nterscience, 1971)
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fractionally crystallisating the salts, and then WD
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BB R OH CRIRYV AN BYvel af hésidpafabrateass trlibitdrs g WIRACEPT.
a1ter Wwhich tinme the chiral auxi iary is chemcally

of  TieralReing 2o BielioR A R BroUeLRu s gpeniigiin and clims:

(aen) @ splndtess (BBX ok 6-BBiN) ¢-backdidyclof3.3.dl nenaae,& Bboy remel

f d
s ORGP VR BRGo o e
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org ni.c acl ds |nc de ace fumar at

chdpmeﬂwe, (D ey ﬁ&b@w@sﬂ@aﬁa@@f\% ca%rhﬂmafhéarboxylate, (DIAD) di-
Eﬁ@dlcﬂ?oéfﬂath (UE@PAPH%th}@l@DﬁEobylfaﬁﬁﬁé dDEBAL-H) di-iso-

20 W@P@ﬁm &%fré e, Z‘PE{Q@&}?@‘? afipiBriasharidd szﬂ&ﬁﬁ@% e

dlﬁl&ﬂiy&hﬁnopyrhﬁtﬁﬁz,QDMF)I’N;N}thméthﬂfom&ahﬂe,c(dpr 1, Triisat e,

|
s oSl Do the BB (PR RbSIGRGRIPRR O
emlmylﬁambd(hbhlde hadtwhbgde,ﬂ@t@écb@thﬁlacetate, @0 hdietbyl etherg6Et) ethyl,
%tdﬁ el:hc Kgl (ﬂiﬁﬁdf)gzlﬁ@hnﬁﬂ mgﬂﬁemﬁﬂlﬁﬁ%ehﬂéhe) £@%ﬁ8 §c13 (HPLC)

entiron or a sa r eof
25 }ﬂgh pmqum h@:‘lldGb@fﬁa@gl@Pb}‘n(bR@tlFQ'@r%}’l (Me methyly

(VT RERIHIE (MeOFDTReRAN S %MTBE) eyl t~B@@Dé¥hEﬁ{ (mp) meltlng

P:Q?Igt, 01\3/ zrlflgqgtépé AL [{B@ﬁgw la%(?ségcelg@&lpr e@@({@eﬂ hyl%yrrohdone,
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Hoﬁégﬁl’?r&ﬂ“*&glﬁﬁ’sgﬁ”F?P}’rﬁngof that further includes a

stoi chionetric or non-stoi Chl onetri c anount of water
30  bour{tt dnRMHonenvieriperatutientidiAror Bial) triethdeming, (Tifh &riflase GFsSO02-,
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(TMHD) 2,2,6,6-tetramethylheptane-2,6-dione, (TsOH) p-toluenesulfonic acid

monohydrate,

Examples of representative compounds encompassed by the present invention and
35 within the scope of the invention are provided in the following Table. These examples
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540
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York 1999; Conprehensive Organic Synthesis, B. Trost

and I. Flemng (Eds.) vol. 1-9 Perganon, Oxford,
wQ20a50788upr ehensi ve Het erocyclic Chem stry, APCREP2005/000976

Katritzky and C. W Rees (Eds), Perganon, Oxford 1984,

vol. 1-9; Conprehensive Heterotyclic Chemstry I, A

R K fr|t7|/\l and-C.-\AL R@-@-S——@Edc\ Dnjl’_gnrrhn Oxford

Sy

1996, ( 2+ohe; cﬂ:mbbunémdth@h@amcﬁac%ﬁc Rddctions, Wley &
Sons:| New York, 1991, Volunmes 1-40. The fol I ow ng

synthetic reaction schenes are nerely illustrative of
sone esent
i nvent ﬁ?}@}n%lo@xﬁ{rﬁhyf 9@@% %gl%etﬁ)ﬁ_buéh nyb5-

rreddi2f maelmmyibsplpondmefeel slyovtahé%daazafseaofﬁ Yundehreres canls.6
bema t d (pneskllledlnthe
art haV| ng ?6‘% de fo tﬁaggll ség osure contained in

A AN -AAAD o) el OO N A~

ths /—\g_pl rcat T o, WO—2005/075484_ PCT/ EP2605/ 000976
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puriflied if desired u3|ng conventi onal techni ques,

615.6
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digy | R E S e zers) BB R g A g-T8rR 2t o
Ii tﬁlﬂahrorlmhﬁlﬁbeaﬂzﬁ)-QafkatﬁeS-dmaapire[@ 5 dekansi-bfe
convgnti onal neans, including physical constants 5

and spectral data. Unless specified to the contrary,

the reactions described herein preferably are

conducted under an inert atnosphere at atnospheric

pr eskherfelleing prepazations and ppampleare given tgenable thosgskilled in the art

tgkﬁ%ye cIeZﬂYJ Qn&&sﬁgg Yhd golslgraglcerfﬁ@ gregé'rﬁflﬁ\'fe’ﬂﬁb}i ThepRR ot be

nost ferab

coapidens éﬁllwtna& tha Eéﬂne qf dtﬁw(emoanbwéﬁ@r)e Ytaé%ﬁegaﬂwretwe and

rePreSenfative@dR@dbf. 20 C. Some conpounds in fol | ow ng
schenes are depi cted with generali Zed substituents;

h N th

PPV R TP RAPOTE SORr I T SR RS AL
dngowatts, eeropdramresgy i alowanp dermsdenecapemphtat edor amdtdeviation,

ihO U8 ftgld%enégp e{%’lsi:a’t ohMSunAffEdr Al fRpdbAd ﬁ'ﬁshk%gx@ contemplated.

exenmpPary” an rnati e con | i'ons are
known. The reaction sequences in the follow ng
exarfpsireRouwnds ofithe present inventiomean betrpadedygpearisty waeethods depicted

ih @H@iﬂhét%l@%}lﬁﬁ&tld Rhdtlbr s@hérﬂ@s shb@hERd d-gfl@lbed below. The startlng

1- ox @?{g di aza-spi,ro[ 4. 5] decan- 2- one 3 stem

FBRBAS ST BB B O Prmaﬁflef £ ERMBOURAS BERTTRHY BhesE her available

fetah lctldlﬁﬁrle‘fﬁal s'ﬁbpllle{i@,fsﬁ&: gs4A1Flh|a1e Chemial Es @ﬂmre%@t)d by methods

avai l a : rn el. an repar

]@y@zlnl tg fhasg Fﬁ)f;lgec? 2y t?;ﬁ glg(tflﬂlxg(vﬁlg ng%cﬁz jires se Bec £80tR DT eF&rences such as

RisbrydneiFiazer)s-Renggitofor Orgueaicbyettasis; Veiddyak S(Jm NewzYakaVeltimes 1-21;
I

B'C. LaI{{_g%yCm(f\lwe?lgnsﬁ%grg 1?12 ;f:‘p ngfoé;l (fns, 1?io§%ﬁ (131-1 New

depi ¢ ecti ng

Yoak 199% Com@ze(hlerzsprqE)Orgmc Srnthesisy Ea“érostyanddt Fléau@e 9 vol. 1-9
I%}%%B%f hxRSA! P@q} SomphehbifshR Qieté?&?]}él%l RGP ANK Katritzky and C.
q(z)e,rs I ]ﬁgs\')\ﬁgrng%mvc\)ﬁn, Ox?oeﬂ rlggéi %to ) Co771preh\(/a;’?zlsrz1I/eeﬁleterocyci2 ic Eﬁemzstry 11,
A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic
Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The following synthetic
reaction schemes are merely illustrative of some methods by which the compounds of the
present invention can be synthesized, and various modifications to these synthetic
reaction schemes can be made and will be suggested to one skilled in the art having

referred to the disclosure contained in this Application.
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nitrogen protecting groups would also suffice (T. W
Greene and P. G M Wits, 25 Protective Goups in

wanganrssey nt hesis, Wley & Sons, New York 1998§T/EP2005/000976

Construction of the oxazolidig ne ring follows the
general outline of the route r gérted by P. W Smth

ot al The stiRgRSternand dhe R rednss of (Rl pasin sehemes can
BEiolR2DOE NOTRA6] destied uSapEdivetti¢na)l tachiqiieds induding but not

(T G s T T T

metgialecande chagartegoed wsing cayventiqral mepmsaBiciuding physical coastants

%5&@2&1—&%{1 gf b ,OM I \ R =n-CGH/ N/ R'= c-C6H5
0 l\/g 16 The dianion of butyric acid was treated with

4- ox0-pi peri di ne-1-carboxyl.ic acid . be ester to

affo &??SE%PGE%F? it%\T]-}}F Cearrs%ﬁ}e rgactigns gesepbsd hergin prefgrably are
domedicossur(der alCinef awkpherSatGambsptepio @réksﬁul@fagﬁ&iaetion temperature
Synt hesi s, W -dANt erscj New. Yor 979 "o

e 0f Ry pbtLL S ISR FRER, ol prty B ang0° s about
b2earaad rhest praferablygnd lsencaidndyyt atwuscomn (ot émbient) temperature,
ggul{lygﬂt%to@ of base. While the reaction is

c8iveniently carried out with lithium

di i sopropyl am de a variety of other non-nul ceophilic

str oﬁ@mg 5g1@§9u1@591_n follawing pﬁhz{rrgs gl@,c@pmted with generalized substituents;
hewerrainekilb®al ﬂx‘éhﬁ&viﬂﬁrﬂrﬁéd‘i‘dtél?hﬁﬁ%@iﬁﬁttﬁé‘ﬂ tHE BhtudZéNBe R

can al so be use&. Tge base and to, car box%/I ic.acjid, are,
LOYPE 5311 VPried i piterg the varienscompgupdiscqnis laﬁ?yn figis ingntion.
Mareoay, the eeastidit conditiorsdiré exethplary 20d ltéraativeasbudiions @re well
Ex‘)o ”ﬁ%&"%é%&id& S%Ellllé/necleél in t-II;Q ?olfo%v%:gt clexgglp esé a{‘eurr;otl nQeaL%l? ltg fimit the

scope of the invention as set forth in the claims.

The 1-oxa-3,8-diaza-spiro[4.5]decan-2-one ring system can be assembled from an
N-protected 4-oxo-piperidine derivative. The parent 4-piperidone is commercially
available or, alternatively, it can be prepared by cyclization of 3-(2-ethoxycarbonyl-
ethylamino)-propionic acid ethyl ester (L. Ruzicka et al., Helv. Chim, Acta 1920 3:812).
While Scheme 1 is depicted with the benzyloxycarbonyl protecting group 1a (Z =
CO,CH,Ph), which is readily introduced by standard protocols utilizing
benzyloxycarbonyl chloride, one will appreciated that a variety of other well-known
nitrogen protecting groups would also suffice (T. W. Greene and P. G. M. Wuts,
Protective Groups in Organic Synthesis, Wiley & Sons, New York 1999).' Construction of
the oxazolidinone ring follows the general outline of the route reported by P. W. Smith et
al.(J. Med. Chem. 1995 38:3772) and J. M. Caroon et al. (J. Med. Chem. 1982 24:1320).



inert solvents and THF, di oxane, di nethoxyethane are

comonly used. By utilizing different carboxylic
wachin7s4se substituent at the 4-position of theCT/EP2005/000976

oxazol i done can easily be varigd. 15 A variation of

the Curtius reaction is enploygg to introduce the

nitr m and conconmitantly generate a reactive

acy|§§§§%®%g whi ch traps the hydroxyl; group and ™
conpl etes the Spiro ring fornatlon The ch

et ur e @ipamrarCurti us-t fpe WO 2005/ 075484
EPZQ@W&%&% -88 ,
Iocsfnf nlfrngsn nd]f or mesen—efaa posytli vdly
af ged "% oni um i Oy~ whi ch unB& goes R'2
st‘;{ft and produces an il?ocyanate )ch traps t he
al cohol . Di phenoxyphosphoryl azi de '{ DPPA) has proven
tdl0be a convenient reagent to formthe acyl ggide in
situ.. Variations that can be used to convert a
carboxylic acid 5 derivative to the correspo Me
am ne include the Hof mann, Schm dt or LossenngTii%
reactions (J. March Advanc Organic Chem stry

acteristic

J W, & Songi YNew York, ;  Pmr1GP0-1095; T. § wm
.Shﬁ%kﬁ%ﬁ;&gra Reacty. : nsi ve Qiyani c )
SynNkesi s, vol. N Wnterfeldt ( engarnom; >

Oxf ggogl 1991 p. , %9 - Al kyl ation og i de N4BH(OAc),

acconplished by treatifig the am ne or a netal salt of

the 1o am ne (i.e.;3a deprotonated forny4mﬁth a

conpound RZ' wherein Z' is a leaving group such as

hal o, Cl_4 al kanesul phonyl oxy, benzenesul phonyl oxy or

p-t ol yenesul phonyl oxy, optionally in the presence of
g\and/or a phase transfer catal yst. The reaction

nég— ally be carried out int
base s triethylamne or N, N
di i sapr ]N Mevgfs: DBU (1, 8- di

undec- 7- ene; oIy 2 or gani ¢ base
NaHCGBi K2CO3 or ICsECOB: optional | ce of

a phase transfef cMtalyst, and in a sol vent such as
acetonitril;e, DVF (dinethylformamde), DMSO

(di nmet hyl sul phoxi de), 1, 4-di oxane, THE or tol uene. A

netal salt can be forned by treating the amde wth a
bas eThadifnian of buyticrdd was trested ivithd-axo-géperidinen] wanboxylic acid
H@nkﬁ%@fepﬂy Affcﬁ'HW&ebert&% @ﬁﬁin%[nl Iae réargyﬁ@é g cﬁ’a[nl Wstowell,

ate I n_a non-pyrotaonated sol ve such

a
Eatgpnsin e SEhaTis Whley- énttefféﬁnf% SiiatoTik 1915epb-127-216; N,
Fe@iipAsi &t BZ3ynthdsia t 98xs Y |a£H‘p1@f>a1@d Sy h&hﬂlﬁmetca%kﬁlctdaﬁi with two

%ﬁg}a@aneﬁﬁﬁ%%{%ﬁ* Hekeittnn meamper e tef vt Bl
difsepiopplgmide azwdrmy sfoathermndiy dulcelsphalivst g dba sy g, Iliyhlum 2,2,6, 6'
t%{rrée a%ﬂhpﬂ; oéel'x]idhcfea llt@‘ &5112 h& %It@chlsﬁ]at%an% Caﬁl a?soal)fe ugecﬁj The base and

cedraxiylidachd, aredmladlbtcpmbiﬁed‘gtdmjﬁm t}mnmti‘ﬁﬁ)eformed carboxylate salt
V@ﬁ-ﬁ{eﬁttg @ttb 9 °(°Z‘P f&d'u@@ﬁle%érhon gﬁanﬁﬁ% iy R éa Monlls Flifin polar

nat ure protectin i'c conditions

ipgrg 60 &%ms %ﬂed 'EEIEd lpzsaneeﬁmg@?% Hhang procpEyn yllsed By utilizing

different carboxylic acids the substituent at the 4-position of the oxazolidone can easily

R =CO,CH,Ph

be varied.

A variation of the Curtius reaction is employed to introduce the nitrogen atom and
concomitantly generate a reactive acyl species which traps the hydroxyl; group and

completes the spiro ring formation. The characteristic feature of the Curtius-type
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protecting group. The tert-butoxycarbonyl is a
convenient alterative to the benzyl oxycarbonyl

wonReis@asdsmg group which is renoved in treat mnenPCWEPE005/000976

trifluoroacetic acid. One skilled in the art wll
recogni ze alternative protectlﬁ groups can used 30
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O GRAl- Maich slmunee O s B haeg oK Bl PleY 8 Sons: New York, 1991;
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formati on of the internediate i mne and at anbi ent WD
2005AKyti8a oPaTT ARRROS 5¢d00q91?]6ed b}ﬁt?eat'mg'pber ahineer @maetaltshlt of the

fi%{ectgsra  ddBrbi3588 EARRAPL cdnfNHORPTRRLOR £t 2lokihe group

E esence arcoa
e ale; Hr-edl @nf@ul@honylw, bemnesuhﬂ@nﬁlpab Pyp‘éﬂluenesulphonyloxy,

Bgtm IS8 IRDrERRUES 10 &d/@mpﬁd@@ 3Rtk QLIPS RhtGh may

e sol veit use a eous

e V
il be frstied qutindhe P*eswsef R b@egwgwstrls amlaf eE N
@iikobfepyldiBylipatt DBU @, Somazamayem;ﬁ 2J0PhndRE Tt & L bﬂ@h 1norgan1c base

iR P Nereo R S o RN e EES O AP e SR Blenfaer  Phase

transfertratalyst, and éne solvédt sith ddutcetbhitgl, DMIH(difnethylformamide),

ﬁM%@ F]lgﬁs Illjgcll{dx?c%) olf 4- ﬁ’_%% t’[%ﬁs\lﬁst%g% t %l m%_l'ijsthgé be formed
b}myatmgrtbamﬂde LU LY b@lseﬁgdlaqu iuny oppotaSHElEdddy, |11)'hlum

a_ﬁs()brc?:ﬂ M‘nc@; pot@ss(drh%er%&&c%@r%o&lﬁm amg el\i@g nQ)‘nL}ﬁr))tonated

g b T LMBF 0 o e rphmith :
olng 3 T .D,Mﬁ@rél 414}01%: wﬂvéds reaterhwith a sppwoHgd RZ
IdtftUd@Etlgfé of d ﬁfbsﬁtiféh’[ &t |tlt1)é Wreffana lﬁat@@géﬂt Eﬁ‘a@dccomphshed by N-

er me n be reacted w

AR oLt Sodiiatt g 0 s R anteh i i plitig 22 with
sdhantySdhanbsubsequentptrpatirgatiie edlt with ay |alkg1 lalide ttdnefford 13.
reductive al kylation of 14 with 10 (R

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, sodium 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)4 to facilitate formation of the intermediate imine and at ambient
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= CBZ or Boc) Reductive am nation and subsequent
deprotection of the piperidine 15 nitrogen affords 17.

waeylsawsesm of the free amine with 2, 6-di met hyl BemE®e2@®s/000976

acid affords 16; however, it oul d be readily
apparent that 17 can be acylated or alkylated Wi th a

g@ﬁvgerq‘é%lr? érn @ﬁ%ﬁ&{&%ﬁn n th@&)&é%grgce%f ?@ %élllat on cﬁ%%b e@eln the
psesengerpf peléaﬁmxaéqhtarqoale attd I@rdr@m mspasumoiétto élbaprpargfeabty at
&.‘Hlﬁéﬁﬂu‘i’& WRtweeh 2087, BRI 1R HIRGg li’é’mgélgfﬁ?@ bf 1?& ‘%lv@ﬁ@ HEd. 1t may also

for mat&aci) t echni ques,. 20 suc
%f‘ ARELCE Ltra}gotgmaicwaaﬂr@cem greHpLAe anots@tp@ during the reaction
gk@lﬁ%ﬂﬁoﬁkﬂ pastectid Yy apd Wiich arbtbeadéd :ig‘éﬁi ccﬁﬁrhﬁin@lﬁ‘ljmethods

%retgg r%lftl%n g%ﬁc g‘? %%g% gg pé&é Qree QJ een R ?mg R. M. Hutchings
KadhB K. thitetihgd Rasduniononf O Nko @HNH)@A’MW! Hmydeam Cemprehensive

b i.C r han t hyl
SRbrlcyernity B 3, BERLRNE) Beffarg S DTSR 7;21
co-solvent Alternatively an ester and an 25 am ne,

a mePQHEMH 2 thereof, may reacted together in the
presence of a base, e.g. triethylam ne, and an
optional catalyst in a solvent such 7
di chl or onet hane, et hyi) TigOFHt €, tRuene. In

alternati drrabe act ted with
1- [ﬁ@ ‘\!/\0912 484 %ﬁ'}v&g@b@é )eoo 76 %

(di hy1 anilpo)fr opyl |. arbodi i m d

hydr ochl or i de~ WEDI ),(g"i,ﬁl’eéﬂébsﬂoonyl di i m“g)ézo € ]
or 1, 3-di cycl ohexyl carbodiim de (DCC) and 1-hydr ox-NH
azabenzol® (Riz&IBZ ¢1-B¥Y) or 1- hydr oxybenzotrigzol e
hydrate (HOBT), and reacted with the amne in the
presence of a base, e.g. triethylamne, in.a solvent
such as THF, 5 dichl oromet hane or toluene. One skilled
in t h&OiMefyenzoicagid oci ate there are many

al t ermatTyEg tU-tePeadénts identified above which

activate gnginoxyl ic acid in like manner. These
reactions are typically run at a noderately reduced

t enpes iéﬁl‘% BeipyRan iBPRIL, thd Qvatllgbﬂﬂ}p(q‘ aﬁrbqvﬁ{c%d 1ntermed1ate which

té | Ca nEIete IF severa 0 ro uct 1Is
@ a\rsarc W@y ¥yARre At fragrmentiis an@geeu@, iy anplfergate
stheme Gﬁth&daa)’ls’cwtrrtﬁls&ﬂ of:@ @igsdhthﬁe ﬁéﬁﬁb‘t@sfeta@@rldtﬁ)n of 14 with 10 (R

2 PPl Rt emion anf rbletm e ghrousitioRiatiie Khgridine
Srhgdnt affordeZ,l niaylationdif theofne aniine adthahéh direthyibeasoi¢ dcidaffords
1@‘%@5 it a&)) a?en"? hf’a? 17 g&f ﬁegaf‘éypalteed & élt%d Whth a

ocedures or agg reas ha
vgesyraf ser@peundsity affard méhﬂgwalcdthbaary wihrdivéremimcaonadicnomthe
pa%éﬂulgmniaﬁ Rydy @&H@nﬁ%?& iRgrifuRioRahal ahﬁfﬁlongra
t'han Hal ogen or a Chal cogen, in Corrpre ensi ve ni c

Funct | an I
dafon 8’: Pyl%ay be formed by conventional amide bond formation techniques

such as by first activating a carboxylic acid either as an acid chloride or acid anhydride.
The activated acid and the amine 17 may be reacted in the presence of an excess of a
suitable base, e.g., Na;CO3, NaHCO3, K,COs, triethylamine or N,N-
diisopropylethylamine, and in a suitable solvent, e.g. dichloromethane, ethyl acetate,
THF 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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Transformations, vol. 6, Thomas L.G I christ (ed)
El sevier Science Ltd., Oxford UK). Alkyl or aryl

woOoishiresyanat es react with ammoni a, prinmary aRdT/EP2005/000976

secondary amines to give 1- supstituted,
1, 3-di substituted and trisubstituted thioureas

(cﬁﬁd@ﬂﬁrldn‘ﬁﬁb)’proﬂ—ﬁ! 3- Jtﬁﬁ%rb@&lirgﬁa ‘?I?’C@hlgﬁ gﬁ}%?%ﬂng

drhemteZidir {Collrars g Sb@msa@oau@@sﬁmwand I-hydroxy-7-
mabéx&btrﬁiole&ﬁ@{’n)@ﬁ* llwg}ﬂo@ﬁe%tﬂ@oﬁﬁdﬁﬁe tH@@t]ﬁ 0 redbted with

|
ARG B PR R e O B Ronihs s seivemonih eclH,
dibhlotornethaneattoblienkt.t O®na shithed 1& the it naalt a‘pp}Ea&t@QH&G @f/many
AR res to tHL 9&%&?{? 1&5?&9 21];1 g{aég n%? gg%r%oxyhc acid in like

procedures utlFI zI ng ISO

PARRH J@g@ﬁ@acalﬁne@mutmbd}mun htea soferatdy 2dQ6¢déRYBAture between

dBoht El'ﬁ&g?gbe@ QRd Gre t{ﬁﬁaﬂ)’?@ﬂﬁhﬁﬁ&ge‘# ag{élh .’(ﬁgprfegctt#? recovered

bé’o‘&’ loﬁaﬁn%‘@ ~~ MMBr/Et20 R = n-C3H7 No- R' =
c- CA NNE M R NCR r 19a: R = Boc yl19b: R=H
Introduction of a ne#nyl adi cal at the 4-position was
acconpl i shed by treati i nternedi ate am no
nitrile 18 fromthe Ti( cat al yzed condensati on
of 14 and N 5 BOC-4- ox¢y [ With 17a _

di et hyl al um num cyani de ‘and Subgeqyent |y di spl aci ng
the nitrile with nethyl nmagnesi mde to afford 19
(A. Palani et al. J. Med. Chem 2001 44(21):3339-42).

WO 05/ 075484 PCT/ EP2005/ 000976 - 70-
%e secondary amine 17 can also be converted to sulfonamides (17a; R = SO,Z!

wherein Z' is alkyl or aryl) by treating 17with aryl sulfonyl chlorides under Schotten-
Bauman conditions. Ureas and thioureas (17a: R=CONR'R" or CSNHR'R") are also
accessible from 17. Procedures for preparing ureas and thioureas have been described (J.
Barluenga et al. Functions Containing a Thiocarbonyl Group Bearing Two Heteroatoms
Other than Halogen or a Chalcogen, in Comprehensive Organic Functional Group
Transformations, vol. 6, Thomas L.Gilchrist (ed) Elsevier Science Ltd., Oxford UK). Alkyl
or aryl isothiocyanates react with ammonia, primary and secondary amines to give 1-
substituted, 1,3-disubstituted and trisubstituted thioureas respectively. This reaction
generally takes place with good yields and polar solvents such as 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.



SCHEME4 O\ 0 \ -N'R' )- N'R' O CH2ORa O CH20H 25a:
R=0w 25bh: R = CBt Boc 5l1la: Ra = H50a: R = Bn
woe2ms/oRss+ Me | L 50b: R = Boc b5lc: Ra = Et PETHAP2005/000976
50c R=HR O-~R' / O HO YN _p-BuLi ‘NCO 0 22 -
NNR 20 R R sodiumt-anmyf8é R 10 21 H2 23 Pd/C
O) Mg}%%gg O--NR' ~-N TGOOR OOR R R N

Ti (O N N NaBH(OAc)3 A 24a:R = Bn 24b: R- H
R"~0 RR"0 R = CHzZPh 25 R = n-C3H7 R"=c-
RI" = (substituted)aryldTiE0Fr), 4- Al kylid 23 R’ =
al kyl), 4-apal kyli denyku)(pgmcﬁ)cm ar al ky 4-
hetepgarylal Ryl iqlenyl (23, R = hetepggaryl aI
1

4- heterocyclo yNRdenyI (23: R _

10: R=Boc 18: R =Bec

"
MeMgBr/Et,0 ’\ & R' =#-CH,
- Mo R" =c-CH;
R’ N

19a: R = Boc
19b: R=H

Introduction of a methyl radical at the 4-position was accomplished by treating the
intermediate amino nitrile 18 from the Ti(O-i-Pr)4 catalyzed condensation of 14 and N-
BOC-4-oxopiperidine with diethylaluminum cyanide and subsequently displacing the
nitrile with methyl magnesium bromide to afford 19 (A. Palani et al. J. Med. Chem. 2001
44(21):3339-42).



5 heterocyclyl al kyl) conpounds can be prepared by

exploiting the susceptibility of acetylenes to
wauols@aptsi| i ¢ attack by nitrogen nucl eophil es poTaPt@sdoosre

4- al kyl i dene conmpounds 23 (M _Kinura et al.

Tetrahedron Lett. 1990 31(30)° #%37- 4890; N. Shachat

and gnell, Jr., J. Og Chem 1963 28:99 1; S.

J. I\/#?@Mé%d R. Tanaka Nucl eophi lic WD 2005/ 075484

PCT/ EP2005/ 000976 -71 Additions to Acetyl enes in

Sel ective Organic Trangfornations, vol.

Thyagaraj an (ed.) Wﬁ&f%m’ New Yor k }NN%B’YO

p. 143) as depi cted i N0Sche » ' Propar l's

21 ar exqak ppasgsd by addj nﬁgf&%cet ylide }?zbﬁo

N- benzydp: A= @atper 1 done etyli d& anions re prepared

by treating a term nal ™a

base. Typical strong ba%g i ncl ude al kyl | i Rhi uns,

l'ithium dial kyl am de ki um hex 5eh: Bi-{Baz ane,
and sodi um hydri de. %ﬁ.ﬂae%ﬂ on i $CTame B59b: & Jhdskear
aprotic solvent such;ag.IgF, DMVE RemB =4t

can be carried out by treating the resulting propargyl
carbamate with sodi um al koxige in al cohof dol vents to
afford 23. Alternatively cyflization can bp~Nfdudéd
with cogper (1) 1ﬂ chl 56 andgirTefhyl amone

refl uxj THEPBREL + esubd{ ng eXOQ%C|IC ol e
CH2Ph)| argq etatialy re3|stanL_LQ___Mgro enaj i @n

tenperatures ranging from-70 to 0 C. The cgcllzation
0

under TMey-0 comgEpons W ng selective al of

t he beniﬁ\gl protgcting roup foiuafb@yisle 23 = H)
.which ¢ be converted %} compounds of for n%l a 26 by
reducti ¥& anination as pteviously deschj bed?3 n Schemes

1 and 2. H gh pressure 15 hydrogenol ysp&c(1QP0 psi)
reduced the exo-olefin while also r
protecting group to afford 24 whic

was converted to

pi perg dines 26 as descri bed pr @vi dusly. SCHEME 5 %ﬁ
1. n- P’ LAl -CN'C Ph -- 2. Snn
27 13 (R El(FSHZPm O THF ? % N- CHZPh % R
Y-~ Ph R =
- R' RrR'
N Ti(0-i-Pr), N N

NaBH(OAc), R
¢ 24a:R =Bn Q
24b:R=H

R™ R'™ (0]
R =CH,Ph
25 R' =n-C,H,
R" =c¢-CH,, 26

R = (substituted)aryl

4-Alkylidenyl (23: R' = alkyl), 4-aralkylidenyl (23: R' = aralkyl), 4~
heteroarylalkylidenyl (23: R' = heteroarylalkyl) and 4-heterocycloalkylidenyl (23: R' =
heterocyclylalkyl) 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, Nucleophilic



HOO 28 029 NaHR R - NPd(OH2 N 2. R'CHZBr

0~0 NH4+ ACO' O-O N, CHzZPh NH 30 31 20 Acyl ation and
walblbosloas4seon of nitriles is acconplished by PCT/EP2005/000976

deprotonating a nitrile with rong base to formthe

corresponding nitrile stabilizéed carbanions. Bases

UBBKihs tfogffcetWQngsqg 3L Jlgd’%%ap b5 W i s% %/tzg%g %glgh%lsa}[‘kmgara}an ed.)

gp g a anocar bani ons i nc
r’r{eﬁé‘s OTSSOHFW orkh X a7 hyp. d¢Biak depinted is Sctierma or

pot assi um hydri de or potassium am de The reactions

are- ca@binolsl21Re¢ Frlep @Rl BY Ladisigh bE Q&eg'lﬁllé %glo?ﬁ to; ]?gjenzyl 4-

) en% K ﬁ'?.g The r eact i O run
PESTQR tpf GHTgE apiqps N—e@ém‘ﬂﬁ’ theating @ fermippleacqtylepmwith a strong
5  l@sePHypical sooppbasds inelutlb elkyldtthﬂllﬁhsoﬁtlﬂl&hldiﬂléylﬁﬁlm& lithium

I%Qﬁh@ﬁﬁkghfa&% gar?ci %yg%l giz Oﬁ%orglﬁct {Rl'n: 1gvlzrén§£m§ar aREqiic solvent
syeh Rs THFODMBor dig8ant74 IelﬂyerawresemgmgierrrﬁU 0ab 0 °Cr The cychzatlon

28 %tchﬁféﬂ ol %2 tl%grtlﬂ%](:ﬁl@ 4esu%%rgf%g§l%a %%P?% nélum alloxide in

nj am

a@@ [—,g{; entsrwrf@k@m Altemagvelagyclization rwxebe uamcedmth copper(I)

10 dchlarfteaind tkthplamahein RREkhggHEeduci ng 10 agents. (see,
R. C Larock, Con'prehenswe Organi ¢ Transformati ons,

Ver l.ag Ch . 993) Met al
hydri dé S“itﬂﬁ‘% %%ﬂf @ngsé'é@tYT éﬁ?ﬁm ??FF?IF‘IW)E@’ Tefistantte
}UdmgemtmnTMFdem onifal @nditidris llowing seldtive ety el bfl thedyaflzyl protecting

g%lersl x out 43b WM%Q can ﬁgcl;oenayerq Q/nr:cmrléourgg ﬁgg]rg}qli%,% by
rqdyetive epination g pravianslytdeetiribed im 8cheates dnad abiple pressure
15 h9a¥fdgbsly8d/t1008 pdifFed@te h% Y. l)lefi}l Bfire alh ?eAH%lPI%I?Ig Hhebenzyle

reducti ons are_carrie ol uene

PERISFUngATauR to 48 d@l"fé“’lg?h W{ifi @ﬁgerted ﬁﬁtmmlmm6aus described
pevidusiat i on of the am no al cohol 30 with phosgene or a
phosgene equi val ent (e.g., carbonyl diim dazol e)

aff ? %Fbanate 29. The reaction is carried out in

aprotic sofvent in the presence of trial kylam ne base

at tenperatures ranging form O- 1000 C. 20 The

remai nder of it ABubiynhesi s of "
1-0 di aza- splrQLS 5 UNd Aone conp s of
t heﬁpqlss'gwt nvention, ﬁ@ﬁqkﬁﬂaﬂ o

depr ot ecti on,of t=h<:>
0

10: (R = CH,Ph)

ﬂ)

R' R'

CDI, THF
NH,CH; N=-CHPh —* HN N=CH.Ph
HO 2 2
}—0

28 o
29

1. NaH pd(OH)z t R'
N
2. R"CH Br )\% + AcO O)\/O%
“CcH ,Fh 31 NH

20 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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pi peridinyl nitrogen and reductive amnation with a
suitably N-derivatized 4- oxopiperidine, is carried

WwOorbosurs4si zi ng processes anal ogous to those ouPCTmE005/M00976

Schenmes 1 and 2 for

1- oxa- 3, 8-di aza-spi ro[ 4. 5] decak?2- ones. WD 2005/ 075484

PCT/ EP2005/ 000976 _ - 73- . SCHEME (1)

fprguns A1QCYHE cagbanions inqlyde hiblu(rgh%mldaasq@um =
lg@ﬁazgﬁg sbﬂlﬁiﬂ?ﬂ éﬂot&‘s‘s‘l&% hy: cﬁﬁd@fo@ potéGuilnid®The feactions

QC

tegguriog Sitap Bol epsePepelvetomsbentid. HHEE enhionss Thegeactionis

plreﬁaﬂedolw 18 %eat A«h@tmﬁbﬁt}ieaﬂ -bdnzay piperidim-&-oxy d;al(k enyH,Ph)

&o%gg&&fg)etﬁn gar%gmf)g dﬁnﬁ%ds ’%é)ttnabh%/ane mtg%egﬂfﬁ & Clyd{sgw itrile 27. (J.

thdcazﬂdwd OrgreticsCheameisteyh, [ ehni Whlep & Same, I‘&q:vleork,ri@% p. 468 4745 S.

A?&P%é@ﬁ Ch 4l Q?g'h h)fac‘?zghﬁfﬁ@% 1 I1036t4hf3[ bef-l%ﬁse]amefrf SYnthetic Reactions,

ana ous tion of am noac

Bemipanin b Mealo Rarkitak dP7%p. 246-55hem Pharm ~Bul | .
1985 33(3):1129-39; W Fuhrer and HA W Geschwend, J.

O 9. HGBARy niPiTd 44 bd ¢Sm@BanhiBo aRbhels dnthﬁnét@ltlﬁfdlifﬁl@ réliRing

%{rfgﬁ%yc ar gséxﬂa?ggkc §8 al ¢ Er?slfvg(@n?rgf g’mn\%rmanons, Verlag Chemie, New
¥ork, tNYS14891 p. GQBMMalhydrxde.h%u@table fenzddion of nitriles include

; f: hesi .
T
Dirpyeuswududions faee cpm@de@mt in npmﬁtcuedmreall mive:mas, wgpecially THF. Lithium
MuflifynHyiAge réé% iSs&Gh 'b@ 'Ea fedto'ﬁ? in 'PHE ok 'dﬁe'tlﬁ’;){l ether. DIBAL

mtrogen an uctive al alon wth a_ suit
redyelionsare sasgedioubindpiusas %TH DIBAL & availahless f@lnene solutions.
utilizing processes anal ogous to those outlined in 15

Schemfandoledidhr élilﬁtlon of the amino alcohol 30 with hos ene or a fhosgene
Wa@@g é&%@@%ﬁ % d&or%s cgrbgﬁ]lgtse 29. The reasc:/tl(o)n is carrled out
in aprotic solvent in the presence of trialkylamine base at temperatures ranging form 0-
100° C.

The remainder of the synthesis of 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 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.
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SCHEMEY M e HOM -camp J ON Z n-Bu OC ZEN
n-Bu 12 37 38 Me e O Me canp = O Z = PhCH2Q2C- 00

weepariasss4 Di astereoners LiOH P-canp + -canp EENER28/000976

ZEN n-Bu 38a 38b As in HH Schenme 1 ZEN n-Bu Zi N
n-Bu - - ~ 39a 39b MN n-Bu n-Bu + M O M O 40a

40b = r R-isoner 4-Butyl-2-oxo- 1
-oxa-Sé,I_g’-igEgza-spi ro [4.5] decane-8-carboxylic acid
benzyl ester (12) contains an asym*ng)tri c_carbon and

therefore is a mxture of two enanti €35
Separ ati on ofHt he di astereoners ygonpl i shed by

acyl at ;&@%%p ( & #Bykbhani c @ d and separating
the res g di asterepner E’B - pbi
di fferént =~ physi cal EB?%&;??C s and

I'th-&-t—-%)’.h.ﬂlt
be separated by
conventi onal_ neans including silicage
chr omat!dgRapBse) fractional crystallatton and high
pressure |iquid chromatography (Scheﬁ% 7). The
i ndi vi dual di ast ereoners canphani c a3p des were
hydr ol yzed wth

H ¢H,R" H,R"
" N fp0
0 o
N
! )
boc boc H
33 34 35

Benzo-fused 1-oxa-3,9-diaza-spiro[5.5]undecan-2-one compounds are prepared by
treating metallated a-aminoalkoxycarbonyl aryl compound 10 with a suitably N-
protected 4-oxo-piperidine (Scheme 6). The aminoalkoxycarbonyl radical directs
metallation of the aryl ring regiospecifically adjacent to the heteroatom (for 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, J. 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.



10 lithium hydroxide to afford 39a and 39b which were

carried on as described previously. WO 2005/ 075484
WOCT/sEP26805/ 000976 -75 The conpounds of the pPESAERR005/000976

i nvention may be fornul ated |%,a wi de variety of ora

adm ni stration dosage forns and carriers. Oal

adm ﬁﬂﬂﬁaaon can be in the formof tablets, coated

t abl agees, hard and soft gel ati ne capsul es,

sol uti ons, | sions, syrups, or suspensions.
Compounds otzyhe pr e invention are efficgeious
when 5 adni heredoby her routes of adnmi tration
i ncl udi g t 1 nupus I avereussdri p) i pgicamp
par ent gNaLJd pif r anmu€ r, intravenous, aneous,
trans@ermal (which r@d 9 nclude a penqr

enhancenent agent), bygcal, nasal, inhalation and
supposi t of adn1n|str2t|on anong ot her rﬂytes of
adm ni stration. The pP ferred manner of

adm nistration is generally orall usingw
daily dosing regi nen which can Qe 1o
according to the degree of afflig;&gn
patient's response to the activg | .
conpound or conpounds of the prg¢sent inder®ion, as

nvenl ent

wel | the|r phar maggeut i cal | y "oseattg—satt=;
togetﬂ PP h one or ffore conventionalf exci pients,
jastereomer -

carrj PSR 1 u  N"Bimgoe pl ag
phar maceuti cal c¢np tlons and
phar maceuti cal _gB shﬁmpns an
be conprised conventional ihgredients in

conventi onal proporigaons, mﬁth or wgggout additiona
active conpounds or principles, and the unit dosage
forms may conpain any suitab ef fective anount of
the active 'né?edient commrepskrat e w t Mstihe i nt ended
daily d e Ndnge to b | NHed. Tﬁ%hﬁﬁéﬁnaceutica
conposi t y be tnpl gye 20 soli1ds, such as
tabletﬁA% | M{Bud capsytress” seiiusol i ds, powders,

sustai ned rel ease formulations, or |iquids such as
sol uti ons, ¥aspensi ons, emud%Wi ons, elixirs, or filled
capsul es for oral use; in the form of supposifories
for rectal or vagi nal 1l ' '

mnistration; or int form
of sterile injecta utN ons for parente USE\A
typi cal preparati i ont\ai n_fr bo
about ct i@fo ot Ot Lo @ @T@” THE “t

3 or "dosage form Ay ed to
i ncl ude LOt solid and liquid forhul 8tions of the
active cofpound,,and one skil | ed Hﬂetﬂe argpWi | |
appreci ate thgt, g active ingredient gap,exist in
di fferent preparations depending on the target organ
or tissue and on the desired dose and pharnmacokinetic
par arfbttEr%-0xdtleoxaeh Sadiazrspiyp ¢hbdeasneasearbosyl avid lxneylsester
(fﬁ c@nﬁmﬁ%ﬂrxmﬁﬁc éa%b(&hs ﬁ&‘ﬂhefe?ore%{) T lel)?te (‘)fncglo%nantlomers
arnmaceuti c conposi tion, genera y sa non- t
5 Smatm offthe diapfersonigr oWy a¢CommPp liheﬁéw\m:ﬁ@tnamﬂ’ewh éﬁr@mphamc

a@8dndl Babding tBX 6dsRitiRB dSastedeIm @t §8RLEEPPa Lelibit different

physical properties and may be separated by conventional means including silica gel

3

chromatography, fractional crystallation and high pressure liquid chromatography
(Scheme 7). The individual diastereomers camphanic amides were hydrolyzed with
10 lithium hydroxide to afford 39a and 39b which were carried on as described previously.
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veterinary use as well as human pharnmaceutical use.
The term "excipient"” as used herein includes both one

wanawsmos4s4t han one such excipient. Solid form PCT/EP2005/000976

preparations include powders, tablets, pills,
capsul es, cachets, 35 supposit ies, and dispersible

.be on r re,, ) .
Ot bo thf RarmPolide tEbescht RN 3R Br Boattaesd ing pidegre of
arpé admjnisodticpi dqszgrfermi arlsk Gacaers.sOra admémiskiratipn @gdetis the form of

l&ibﬂeqse cSated {a%ﬁi? eé’s?ﬁardtaﬁglsgft &%51316@%?8@%4 é@gtlglgse nllnﬁlswns,

or an encapsu mat er1 al .
WEPQ@@QFWW ompmmldﬁ opbrdresssnt ipyrntioarar¢ efficacious when

Q&Hﬁﬁs’%kﬂe& by tierirbi@d ¥f MnvihAeatiSPInthdifY Ghtindofs (lt‘{ﬁ\l‘éﬁ@us drip)

i.nel d|V|ded active cg nponent. In t
f%caéa%rev@raéd APisEUlRre TR ETIQNS; subRtaRepUR; transdergal (which may

ﬁﬁldde&rpeha&‘ati@ éd@ncenas agdnt), buedl, rm@sa(E aﬁﬁaﬂhﬂidh it suppos1tory
# 3 EO 8rt|§ps andé& &@?c%%ﬁ g‘the P ge and ¢
fpinighad; 15, PRgh oMt Afdstrtion, dbepieferpd magper o
ddminigrhtion 1s1mnm§]|ylwml uSing archoveatient dnﬂlygmgmgﬁm@emlatle can be

Iu@i.lﬁed 28fdin lcdaﬁlteﬁgree Bfﬁh cﬂo? ?ﬁ%f It)lgel eﬂl}’tleﬁ{ gébnse to the active

tra acan
@@ﬁ@@ﬁynethylcellulose a low nmelting wax, cocoa
butter, and the |ike. Solldformpreparatlons may

conta |c6mp'oﬁn@@§| tdhPBuddd df Iﬂ?e Predeh¥ Bive oM AN Gl s their
buffers, artifici

orants, stabilize al
éb?ﬁmr"?&?‘mcéllly uifd @F &ltsy ?geéhﬁﬁ @Bé PRe AF BI0TE ¢onvRRtiRNHal ¢ exaplents’
é‘a@hbl’@;l dr diluegtspa@anbe plasattintdhelfortag of lilihrhiaaéiitﬁal compositions and
at i so ar uita ora |stra
PRE et R rBe ek EbRot fodshaet i afRE] Bras Ry be”
aympqmed oétonvientional ngredisnts @i crnvemsonahgrugpoutions, with or without
%ﬁﬁ‘ﬁﬁaéﬁﬂﬁéﬁ?éﬁgﬁﬁdg ST d el RGO, B contain any
piiteblarctestyagmanat of thepetivaiagigdient @mpnsnymate mash the intended daily

Ms@é@raﬁge ﬂorbesé?xlq]&lbyéan Sihe ph@Fm&£o6aAd om 831@31‘1’5319 be employed as
uti ons or contaln emnmu R

i f
%’g‘gh@% a5 td E‘ﬁ 05§?1F%€qﬂs]4|e§1 sergisplids, BAW Wptéﬁlea rel 64“
féﬁﬂﬁlaﬁonﬁ@hﬂ ﬁquﬂs Sﬁkihlﬂslsﬁlﬂlfﬁloﬁ@ lu@ﬁnﬁb@d) amethiddg, elixirs, or filled

t ct

SR DRPEORL T af e Foit SREPPo iy K sFig ol dagnel sfhinistration
drfin ¢keaﬁmrmg>fa@e1ﬂﬁ m;ecthblmhmoasl fprgrasénderal wsen Abgpioalgrepazation will
&)Yl{égllrl ﬁ'\%lﬁ{ %6331? SS‘(’: 2 toa maP&é‘% a?ﬁ\ye c%ﬁﬂ;oiﬁh'o\f%oﬁ%'@ﬁ}?@se('%/wﬁ) NThe term
"pyeparasionc oy dnasagerferny glntﬁgieﬁyiq) inslyde|botle solidatidliquid formulations
dﬁﬁ@é@ﬁﬂ(’g@&ﬁ bkl hid %@shlﬁﬂqn ‘i’ﬁeh;ﬁ'f w‘ﬂ'?iﬂ rec%gce KRR active ingredient
suspendi a ents. unds of resent
PR Gt lindﬂ fffﬁyt IH@PFBP%SI ‘gqpéﬂ‘?lflé P shg ‘@Fﬁeé PEgan or tissue and on the
deeifddd st bAd pAir & olinetibYaraftiegs.i on, for exanpl e bol us

i njection or continuous infusion) and may be

nted i t»d
Dy e e (Bt A0RRA HRHER, 1R TP CorkBaurhd fiahlsais¥i in
prqmriﬂg.raqﬂ'&rlwad;dmtlaa'l caddmdltlpneﬁemﬁy safe, nofR@Xxic and neither
b(i‘(ﬂpggasﬂg[ﬂo? %%hmse%%dgﬁllﬁﬁle,s &H:ch nc&ﬁ@?eﬁﬁaﬁﬂ? EoEny %f'eoﬁ@a?table for

or _enul sions ous
veisFinagusags welk a3 humem pharm@qu@@b@sethg/@mykmplegt \s bed herein
iFIAARILBh She Sid Mo thARBAE WERPUcipient.

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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carriers, diluents, solvents or vehicles include
propyl ene glycol, polyethylene glycol, vegetable oils

woOeow/07548ki ve oil), and injectabl e organi c est 8C$/EP2005/000976

(e.g., ethyl oleate), and nay gontain formul atory
agents such as preserving, ng, enulsifying or

R DRt e s Bl R A ”? AT EY AR e
ﬁuelmdn@@daacne@ccbypmpt ﬁndabletsl tht adivesbmpiogent genemlly & mixed with
E{e c.Q%érXﬁ%%thiﬁéc%&erang{%g éﬁ fgfﬂl sfl.l‘?cﬁble %chfbtrhl)#st drd't compacted

fore use
erandesizgdesived. Prisakle ﬁﬂgaemecleqle bu’f@rm@d@mted to magnesium

tﬁuslﬁute QOfagiRYie e dicedh £uo !actdaplpeedm, d@ﬁmnn btifchd éla&ﬁl

to the eﬁg?a]é’ sasontrre cref\nﬁ tlonf

Gagacagthy iylogs seslife farzskmegicednee e QL FRE t;wvax, cocoa
f)ﬁ)tlteremahﬂieélke tSelitl o1l pedpachtioht Ma lomiﬂ@ﬁi@‘ddﬂﬂiorptd the active

and/ o
oaRRonlp i Hsbisollallieg ¥ pb B Gy AR i Al dloners,
digpereanss, thicksnlexs, frdslslizing agdnitd, andithypdiker al  al so
cont ai ni ng one or nore WD 2005/ 075484

PCT/ £ E%QP@%&QQ%ZQS alsd/dre %H}t';lb‘ié folo P% a&&%ﬂ&éatm%t iAPibL fynd

agent di s erS|ng agen S, Ssuspen
formerfed tonripcludigs smalsions, Yawes Plﬁgrsmwpes SOhmqu oS

§ié ér@l’ﬂlﬁ fTREsetifdiidedolid 467 bidpa oAl whith aReinf@HHeN to be converted

Aot B Mt LGS ol St oo
folr aganplefih aqnaﬁis Iplrd)lgtkerfe(glhﬁbl silutgpris loe nﬁt?tcbﬂﬁm agukifyiaghgents

A AN s PBR S f?mnoo aa‘?t elta%gcl A h@c%’ueggﬁ,%pg gci%{?bca{r %8 prepared by

SGerose any acaci a;
distolwimg th¢gu:@‘ch C@qunnnem watert ol addirigepuiteble aolorants, v,

?or ag'?n d%lcf(&?néiﬁg%ﬁ&n% Y&k sﬁﬁyi\ﬁﬁ)e{lﬁ n@%ﬂe&ﬁagglspersmg

nlstratl posi Itories
theinelydividedsaciivaromperens in water yithvisgow pateriplisuchps natural or

é?;'ﬁﬂi%ﬁc nglts tr@ﬁné $néthyl&dlulBRE I8 diudi garb@}@tn?&ﬁﬂc‘!&luﬁ%%ﬂ@ﬂﬁer well
di sper sed onngeneously for exanple,

%rtq“fnr% Bend*!*ﬁ'ea&frﬂﬁsten honpbgeneous ni xture |s then
poured into conveni ent sized nolds, allowed to cool,
and Tie cetpaintly of the @reentiaverdonahay Mfoﬁh&h@dﬁ for parenteral

a amn{lhjaﬁgn F?%,n SBLegﬁgﬁj lfglI &%Plg?e bcﬁugméecég%r c%%tfrguous infusion)
qrdgnasbe prosemtedon unrdoge fqmnmmpm@ess pre-filkédisyTingest smalhelume
iftflslohCor!if HhaH. el C(ﬁ“glhﬂ%%%ﬁ{ addRd %sgrvléﬁ?é’“me pt}'lgﬁ)smons may

art to be approp ri ate e Cco
takg aigh ft @ﬁlwyu%nﬂemw lgtiars PHemAkioas in eiliheragiepus Vebicles, for

kR pRQbLtions s mueeussls&;aahﬁeﬁe &1 2RIk SI6s &hdi Q)trlnbnaqueous
t he nasal cav r\{ nven onal yﬁg eax
e SPgelentse %@fhl e rluge 20 el rpliEttairae eyeol,
vepatatile ofls @i, dlide oih), and ilfj@itﬂ)l@brgﬁﬂictelstéﬁi(e. £ ethiyl olle:{’ce); Bed may
ro er O
SR EhratREgodisaPuSb PR pafier i ey bl 53 Frspending,
spabdltringeandy/ Weﬂsppmlugngem Ahennla'avdmlthlet aadive ongrediememay onin powder
t
fg(hé (hﬁalﬁgéﬁy %fegﬁc 391?331'1 of gglﬁle n@'@ffd n@%lgﬁgaglpgq{om solutlon for
constltutlon before use with a suitable vehlcle, e.g. sterlle, 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 conpounds of the present invention may be

formul ated for aerosol admnistration, particularly
woaQodshesasespi ratory tract and incl udi ng i ntranB6alEP2005/000976

adm ni stration. The conmpound will generally have a

smal | particle size for exanp! € of 25 the order of

five (5) mcrons.or |less. .Such a particle Jze

It lsiviRg 2 gsp sretalizing AgRHS: dispemiog aeents sHtpe eﬁﬁseltwgckenmg

dFeRls oY d)&irin:g‘ageﬁﬂs eF@@ﬁmly@onsrsgftaﬂe &ﬁtto]pllSal,l ﬂﬂﬁﬂmld@éihhdrf\m&he mouth

el | ant such as

{BHESR bR sBapriat pekp@ Bl P4 Apkafitese Wbt 4ikodart acacia or
tdigabdrohgehistillescoopeising e adtive utgrahcjﬂllm on orvet ramschas gelatin and

&c{é?ﬁéﬁr&ﬁ&%gﬂrﬁaﬁ%E&?tﬁa outH\';vasglgg rqlél %thgcﬂﬁ 19g1réafent ina

L ] € aeroso conveni ntly a
sutablailiquisl eatmigract ant such as lecithin. The dose of
drug nay be controlled by a netered val ve.

Al 't eTHE?JdnY;QJLMdE Bﬁth@‘fai‘és‘éﬁt 1hﬁ<9{tﬁﬂl R e iﬁﬁﬁuh@edﬁbpﬂdrﬁﬁﬂstratlon as
In a or

or, exa
UPPONIOT Db St e i & HSTRIEPY iy S6U SHERGE o cocoa
Buark osfirst melaedcdnd the actdie cdripoviaitiiv éspasslhasogeneously, for example,

R GOREy TR inad ool PEEE e gpucsd ipfooryppipnt sized
rholds allogredl to codljrmdriasalidifyavi ty The 35 powder
conmposition may be presented in unit dose formfor

exa O%B%h%% P N@n@&&%%w lated f; 1
CT?TE{F?ECO(&}%/ 00097 P7SSecart ridges ‘of 8m§u,a egelof'ﬁrallgrl1naor

mletsarptlelacﬁessqrr%ﬁﬁmﬁpeh CFeREIS B?st%%@sga SPTRYSontaging in

dAitidiEdhe Sdtive indrediadt@®ach Yieiersde stdledwnl ithtiArdté Bdgppropriate.
can be prepared W|th enteric coatings adapted for

sust.ai ned or | ed r.ele se ad
ppodyy b T B ST e
adneinjstreiemt Thewsodutidne or sespeheodsareapaied didentlyt tosthe desahedvity by

c%ﬁv%nl{p)%ldf Iﬂgg%uﬁ)r g{(zﬂ'%élg eslzftlz(lﬁ rd¥0}ga%¥ p‘ﬁ?&te aﬂ*&gﬁg(ﬁ L 'fc}lrﬁ{u\fations

mneb@mwd@dm B smgle@esrgdtlglosarf@mmhnthp dattes mse@iiwﬁmmr: er pipette,

@l 1
t%’i‘frstéﬁa de% Jﬁglﬁ(f&gﬁf % ;!/hgﬁ;!l{igﬁnglsf‘ehﬂg aftlap @Eﬁ&uﬁlqﬁeﬂeﬁmned volume

uent
of shexsolatianor sysprosione 11 Hhe @seRf3sBray, ﬁwm@aﬁgﬁﬁgu @i gt example by

mé&ﬁbeetne@@mgadtemlﬂﬂ%spempmg with a 10 penetration
enhancer Azone

el f’@ﬂ&e%'sv% AP BT P BB DB PR
atllrrﬁnfstrhmkm ipat tidudaylyrto blye mespigeory toact andijnebidingintrahasal

T szrauon 'ﬁ%! %ﬁou%ﬁ%ﬁ%ghffg@' pR acsg'{)mg)lémjclé Hztot E}&'rﬁiple of

sol u

the @ubg phidneet5¢ nieriopsey leSSe Sycha pmtgﬂé@cmze@n@tbmpbteupd hpmeans

I%BWIWB Fhd 49 ?o?éﬁﬁﬂ;lé’%)l i RDRZARGE UTHeC&'%hV@ gféc@én‘i is provided in a
|Iuentsa]? xpcipi.ents 15 are

L55i1Rhl B el ek PEaPT RararTLPnIFE): for

eﬁﬁh}a&ﬂdﬁlﬂgﬁ)dlﬂ\ﬁorog&tﬁdn@, trivhlitofRudrbhtliang, (Q? npany 19t h
ast enn or atio

G AR e R R B P PR 2Ry
comeaniiéntlysisofcontein a sypréaitdnt sadhi @redithimpr D dise ntidergonsy be
CBS{rgHécﬂ;)} PRtk & valveP %rl{eh?emv@fy thO¥tfe %gr@cﬂ@lt@ !rrrc‘atyrb%tplrgﬂded ina
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
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wi t hout rendering the conpositions of the present
i nvention unstable or conpromsing 20 their

wohesapssti ¢ activity. The nodification of thePOTER2WE/000976

conmpounds to render themnore soluble in water or
ot her vehicle, for exanple, na 8be easil y acconpl i shed

BT PLET1 st x%ﬁ?aﬁom R e BivTdse ey administered by

megiiafrap iskaled. i n the art. is also well within the
ordinary skill of the art to rmdlfytheroute of
adm r L cul.ar

npou ngl‘ dl%%ﬂréc?!r1 %kﬁ%ng Qaé%gegge ar rraec][:1 § fagce? ttl%%s ag?pted for

Wﬁ@l éﬁﬂtreg?ﬁp@lmﬁﬁsadﬁmmsﬁawlm ectifeiingratlient. fReg exdmple, the
Rahp @l[HCﬁ'Of I rEé%Bf@nvEﬁlfdr?d&ﬁer'fgﬁlu!ﬂXteﬁ gﬁﬁé&éﬁngr&%ﬂﬁcutaneous

s u E e|n ans En anount required to re
@‘3}1&6@ ‘”F‘ﬁe pseglglivery fystems; aﬁﬁa@waampouﬂwken@@gtelned release of
thie |cbnip6uﬁdhdlidcw§ar§r@nd Wh@n ipRGkrit lcgﬂ@llaﬁ&(%it}{ £feithRnt fog 1men is

i cul ase a(i? dosa can gf @‘@é’thl rg‘hq\gl
She. Kb ahdin rﬁasd[ssa li¥eY Stitems e @ an skin-
zthesve solidouppbit. The emspournl chfenterasatsmchlso bedwonitdgedwith a

oth
%@gﬁégér% £ n&\ngf gg \Aﬂ%ljﬁo@h Jde%p}n?zapc&%lo pt%lél n%neet)'r g%&tgaed release
deflizenyspstemaang insrted sfbcathnennsdy inde tothe anbiderinal layer by surgery or
iRfeBfiSs. e'FH@%b@@Hnal%@ﬁh’ts%ﬁ@psﬁfaté 1!1]13 %Hﬁl?)'oﬁﬂh ina hpld soluble

pra t|t|oner i nvol v For "oral a
smpiAngos&gtilicase rB'é‘?"\R/e@rﬁ bipérgradgb blpoé)ﬁﬂefabéuPOIlec acid.

rrg/ kg body wei ght per day should be appropriate 35 in
m) N Buitablefyrraiilaticrs alehgomitib] Hﬁtﬂa@éhtidﬁ?éa@ﬂyrs, ARhBfaad reﬁﬁzlplents

2bout
oy U RORerkee B erdand Precire e 08 husr N PP
M@l@ﬁi sk PabROinEPaOOaHY) A0 7slition] Easton P et dinia ndl skllled

fgﬂﬁ\tﬂafﬁﬁﬁgﬁé %gm]a %nﬁ]ﬂsﬁpfb?%gniaq ogggvlftggpg‘g%aw r%p E)f @%r

SH@‘S Begdionan @@Wlﬁn@@uaﬁmmmm fare @artic alp@ntajzfyadmlmstratlon
wittoudl 2 déridg ﬂ?egc%ngﬁﬂlt%s B8R Prakff 1?19131?&113%1?5&&394 & cpmpromising

d dosages typi ca et ween

or in divi
t elﬁlaé%%gnﬁé?t“’a%(y Generally, treatnent is initiated
with small er dosages 5 which are | ess than the optinmm

dos §hefmaédificatiprpdiindpreddne eaapboerds tb hendtd Siage miocze soluble in water
I ncr,enen I 1 mum

o G REiELc oy R e, B SRR CacdPapliste by oD HOcaiSh (sat
fomalilatiory, estiifitation, ¢tr.gavlinlyaxti vedlasitlsin dbs orditeeg skittieihe art. It is

b lw"ell%t}ﬁﬁ e o%ﬁr{ali]?fi&lll( Pt\?\'lg La{g; tg)fﬁ)c?c{lla"ﬁg F&k SFachﬁI#tﬁnon and

rel I ance on persona rrence an
dapage regimen of ppantighlar eprppound ind?TdﬂtT@ maaage thd phagmacokinetics of

tﬁéwﬁxres?e@e Bémpahhds Bf fakinhe bRRTREMI effct i ?at}éi’ltsc ormpounds

t he present invention for a given df sease and

at g | herrbodl nts of the ipventi 31 the active
ey PR SR AR R S AL B AR Fp Lt
raqtmﬂedam edduee syanpowisiod kh@cﬁﬁﬁ%e. insmdhdetdual. "hed &8 WilEbe adjusted to
t.ase.inhi bitor

Rl B E e TR e TR HPiser can vy itpin wide
hpntstd@ageimmhpcm nemerowh &etarh suchots itheseyenttyaf e diseabd to be treated,
tlféeargb UA4 kgé’r?erﬁrheﬁﬂll Lorftfifo RGP bﬁflé{t,egther 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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15 in conbination with another antiviral agent the
activity may be increased over the parent conpound.

wohers/orhs4t reat ment i s conbi nation therapy, SuBOT/EP2005/000976

adm ni stration may be concurr e gt or sequential wth
respect to that of the nucl eos € derivatives.

nt str, t [ o sed. h t
] nc\? F %W ﬁrfﬁs{reg tdlg) /§<g gpﬁy W@lgghw day. Thus, for
admmnsiratw.n toiaf 70drggrersomi theslosagd mangestaudd beoabadt 7ti@td0.7 g per day.

0 Ky
53 S S A
peigeenil apd § desagsy persdaysGeneral gﬂ treatmientistimitia@d svith smaller dosages
WEY@h"Hr@ lekPithla R ThObp thﬁ\ﬁ’meosE'Qf tﬁe g&ﬁggﬁncj iR gﬁ”ex{ﬁ |ﬂ'éeadosage is

active agent nder st 0o

%ﬁféh‘%ye%nﬂ lingiehapts unl a%%m@%teéfﬁe fowthe iagividuabgagient is
fachete | Onast drdinabeskill ﬁ&téﬁﬁﬁg dQEas@Me%éﬂlﬁ&i HePad il 99 §ble, without

nt .of animal s 25 th
P?‘g us eﬁgﬁﬂlmgPtaﬁlaﬁgﬂge relianee ona%ermrﬁu;ncgﬂe%t gxperlence and the
digelohenafithis appBatioanto asferaintl thetapeetitalprffedive USRUNt of the

gﬁﬁg&ﬁhds@fﬂ% ﬁl@gén't‘ GentiSERY the éﬁ ege%ﬁgéafa ?)%IEZI g{ eg by

ase or a - condition asso I'a
H V infection, or the clinical synptons thereof. The
phar Hegabedigsntsf theinsentions therastiysy empaaipidyoriarsali it be

sHREEert@ IMBombinaBse Wit Anb@eMintvia] HeaPa0at ésoarhdc'f’eomde reverse
subdi.vi ded, i,nt o unit doses confaining appropriate
Gemstiplaseinhgitor, apot %Fétl’iovéu?,lﬁﬂﬂs{?ﬁ E¥frse trascripfase inbibitgeor HIV

ﬁmtm@mbﬁﬁ&»rﬁ%&h@ ective rc@ﬁ@baﬁdi Bfits &éﬁi}aﬂa@&aﬁﬁ are admlnlstered
taining discrete guantities grepar tion, as

pac ROy }e?% LA agea‘ﬁ&e ai)t NI &Py %‘nﬁeéﬁe °6’Fr € parent

Gmlmnnnds Wheérsthe tteagmentiig catnisiagiéorf thlempgradmCh admlmmidnemay be

%@hﬁ&nt cﬁ%&!ﬂ% r}gl With %&gggﬂ g(?P'J % ﬁfé e 'nugleosuti edbvgplye& rT¢oncurrent

pr opri at e nu er o
HOm RS use hﬁemﬁhesmludﬁmﬁemrmmtloa m>f the agente abt;he aame

¥iaé bfatd S
T

ahigved by 4 siRge BiTUEAINEErP PPAS AGDISITE ediegty or by
sorbste tiiAlly Sirailth rie@ 8g&dth HistiSEen o tviRs %bfé’%sﬁg@ﬁx?ms with a single
ro

s generally are either available m
a&ﬁ%@fﬂ& ‘al suppliers, such as Aldrich Chemcal Co., or
are prepared by met hods known to those skilled in the
art It will pindyr oot tutirefereses hémwirt to treatmeditescesmclers peoisiylaxis as

L g RO, A ey s
thee treaimsako lean«ws(aqﬁ avelliag ether amimals. Fruathefmore treatment afaHIV
i8fEtid Bs WeHQﬁéreY%lsoNﬁWudéé%éﬁtrﬁgx%%r cﬁ’ﬁ&{lﬁﬁ@ 2 dd{%ase ora

ani ¢ Synt hesi s, nd.
c?n%itlop,éfsgglﬂ{fﬁ wighy f)lblinedlaégy I-? oimfsctnB t{bg cllnlcal symptoms
tiheteff ocyclic Chemistry, AL R Katritzky and C W
Rees (Eds) Per ganon, Oxford 1984, vol. 1-9;

Kat r] ? Ey ang ‘E’l?atl %e%ﬁée/ ég ncggh%e © E"@&’E}'\émﬁ d@??%fr%arf%g@ such

foron, thelpreparating lﬂu@dmdrdlntORHatdwsemmnchiwp@.rc@ﬁme quivettities of
th@fckive é&gﬂone\ﬂw B Snit dé&\ge B}ﬁ‘l £a91| ﬂe%%ﬂﬁag%&%%}?aﬂt‘f‘on, 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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reacti on schenmes are nerely illustrative of sone
nmet hods by whi ch the conpounds of the present

wOonsrrs4sm can be synt hesi zed, and vari ous PCT/EP2005/000976

nodi fications to these synthetéc reacti on schenes can
be made and will be suggested'(B'one skilled in the
art havi referred to the disclosure cont

ned i .
AR P RGeS HSCA18 PYRSHEE S Fiy RO PN G A lfer avalabl
ﬂr(ﬁth&bﬂ‘ﬁﬂdzraifahﬁlppherhj‘sacls ynAkeich Chemamt Conosategmemredlyy methods

b | i.f

o S’ﬁo qt %se sk1 CFP art.J t‘éﬂtg“ng%?g dﬁl%ts H% f({;ﬁh ﬁ?ﬂe}f% %e?gl?clh as
Eesst and J&tzseronReagerysfoaﬂrgazm Syothesis W ideyek gnsab}w YerhdVelmes 1-21;
R/ KGaRGHE I@o 1ehiif C§ gﬁ#ﬂﬁﬁtsﬁs i E&ﬁoﬂ A7 ﬂ&r-VCH New

conventlona nmeans si cal stants

YqridOp| Conattrghenge Qfgﬂlé%ss}”étﬁé%% standn Bleaing gy, Vol. 19
IBJI‘ thERADAFERES 19815 GY) %eﬁWeﬂ@er@&ﬁﬁﬁﬁHz&rﬂAﬁR Katritzky and C.

e s el e ——
ﬂ.km KatritZBy &hd G. WORHés (Ed6) Rergamore (ufeideioas) vol.fI- binaad mj'gamc
t
I I TR T e —
readion sahones amrr@rel)zﬁlusomemﬁ sproe nethdds b[voxrhudwhn gompounds of the
ér‘é%gt eltGon pﬁhﬁ%v\ghﬁﬁaﬁge&’vhﬁcbv&ﬁh% rn?ddlﬁ&‘élons to these sPrnthetlc

uent s
Hepgtiom sghemss cap be axqdgead ik be W%E%% @r%leéﬁﬂ led HbﬂR art having

13fePria S0 BRNiVAGsueEc draind B #istAYpli¢aidrous conpounds
contenplated in this |nvent|on Nbreover t he

r eagt, on condl ernat i ve
cond s BHERE Mty ncy i et s Syl Apast g schemes can
l:(d isdlated and pugﬁadeiﬁ dtes@rednmhigeohimﬁmnskmthreqhasnntlludugﬂiut not
3 e n
%%cg?ﬂ,nﬁ a\t/lé)lﬁt &81{1]]}/& 8{,&%}?}9 qlé)% g%r'i)gxa%gggﬁﬂf g%(;gl hke Such
rhatrerm]ls agn bhélasmezedmsmg conveptinnalancanpincluding WY%\@II constants
%@,ﬁ%tkl %E trative and representative thereof.
/ L - But yl - 3- cyclohexylnethyl 8 [1 (2
6- |nEthyI benzoy| ) - pi peri di n- 4- 35
3, 8-Uinlgssapegifi 4L FHER-the bfi%étl‘{ﬂs dffcr {?59 Beicrably are
LaihEe Qﬁ&ér@@gﬁgﬁ atm&bhlereﬁlﬂ atn?)‘ég@erld\breﬁﬁrévﬁdal\ibactﬁiﬁpmperature
; ¥ ro efri di
(5 SR Ao B G ERIyArED o RS B e AR to about
125PC, Bhd-fid&: priferablynardliyonveniently at about room (or ambient) temperature,
e.g., about 20 °C.

Some compounds in following schemes may be depicted with generalized
substituents; however, one skilled in the art will immediately appreciate that the nature of
the R groups can varied to afford the various compounds contemplated in this invention.
Moreover, the reaction conditions are exemplary and alternative conditions are well
known. The following examples (infra) are given to enable those skilled in the art to
more clearly understand and to practice the present invention. They should not be
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)



10

15

20

25

n-Bu To a solution of 15 nL (124 mmol ) dii sopropyl
amne in 90 nL anhydrous THE at 5 -40 C was added

wdnropwrss445 Ll (113 nmol ) of n-butyl [ithium eETAEPAMOSM00976

hexanes) The reaction m xturepiwas warned to 0 C. A

solution of 6.7 mL (62.1 nmol ) “hexanoic acid acid in
60 nL anhydrous THE was ad %q dropwi se. The reaction
m xture stirred at -20.C an additional, 20 m The
reaction m xture 00 o -\/8 L. utlon of
15 g (64.3 nmol) | 200 1-401 peri ; A

in 60 nL anhydrous THE @as 90 7dded ropvvi The
reaction mxture slowy warned to roorMe ;
over ‘18 h. The reaction was quenched by a@arti on of
25 nmL of water. The m xture was acidified to pH 2

Wi T o BINTHC 1-CRRRO xR PRGNS - Rficy WSeridid- fi%a%kylﬁqcraibenzyl ester

with QAc. The combi ned oOrgahic phase was dried over

magnesi um sul f at e ayg@l orated under reduced
pressure. Tol ugﬁe bﬁ HrN]11: RG{UBZ; el Jey oi |
and evapor at ed ed préssure to 15 provi de

21.59 (99% of 4- (,_’hu- car boxy- pentyl)

-4- hydroxy- pi peridine- 1 -carboxylic acid benzyl

ester: ns + = 350. ste :

4- but9 pﬁgLuLj;l\g/lg of 15mi.(324 nme%lg diisgpreRyl paing in 90 mL anhydrous THEF at
decaRasirddad Bfl?p)NiéeOIS&ﬁL @1 Berﬁiﬂdl) of&ﬁb@l!’yl @hQm N5 M in hexanes)

'EE? {f@% glflétgnf:@'vaéfwarmeczr to 5 °CoA soFl{ on or% 6@’%%96{ ? mmol) hexanoic

deid deid n 6O - amlmdl;du)s THwabrasidyd grqpevisediTherbactian moixire s,urred at

S RERE PO 5ErF: Bk By RO BIETA 1 i

I%g Sﬁﬁmolbbm pxqyfk i perihipe-carbordate 866, mhmh)ydrm@ THF was
%cﬁi%ﬁtdr&ﬂmscm 'T(ﬁé'&regctfo%fﬂ*nﬂc)ﬁﬁq smf{vaﬁnéﬂ {of r%ggﬂeﬁltpgpﬁm%"v@r 18 h.

he reaction m coedto room
Tempastianives cawaclee\sidwdéttw adrL pbiidiee sy it tregvas pridified to

ﬁHQ‘ Wide gNg%ClZ Tiéia ﬁéﬁdéeﬁyei‘ WaSthtck eregdtal with FrRALI 'thwcﬁ‘nbmed
ed t sat,ur at,e

Sant FB R e A REL et AR RGP BRed pressure.
‘Phlasee wassadded edlthevight, yalluyn e andrewaplof atedumdet redm:pd patsade to

S SO B BT AL PR

dzplresteogna ¥y’ ®A45&i | i ca gel (1:5 Et OAc: DCM) to

provide 16.2 g (75% of 4-butyl -

2- OXQarlo: Qes@u 1-8: &qugxéplsraﬁﬁh%LI%@& QFﬁCzﬁfeC@—E&i‘Bﬁﬁliccaad benzyl
acid benzyl éster [M

#tgut yl - 3- cycl ohexyl net hyl - 2- oxo- I-oxa 3, 8-di azaspiro

[4.5] decane- 8-Ocar boxylic acid benzyl ester ~~-O
o
EDCN—COZCHZM (12: R=CBZ; R' = n-Bu)
n-Bu

To a solution of 27g of 4-(1-carboxy-pentyl)-4-hydroxy-piperidine-1-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 dipheny! 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 HCI, 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
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N Nn-Bu (13: R=CBZ;, R =n-Bu; R® = ¢c-C5H11) 5 To a
solution of 5.0 g

Wa-205t075482- 0X0- | - oxa- 3, 8- di aza- spi r o[ 4. 5] decanec8&e205/000976

xylic acid benzyl ester (14. 48 ) in 50 nL DVF was
added 994 ng of sodium hydr| de{ 21.6 mol, 60%

ﬂqs R ré%'ﬂ?tg)g}ag)ﬁ 83%{11[%?63 é ﬁﬂ%ﬂé’ﬁﬁ,ﬁ rowrglle)i%li g(75%) of 4-butyl-
EmbdhewBﬁahhmJ—sppr]dleca(ntﬁS erbonyllis aviddentyd esterddsdM]” = 347.
The reaction m xture 1o stirred under nitrogen for 18

h T&;g%s%smy?@ - FLS iy fn B i‘gg& 90%103,8 idza Wﬁo&&? d%@ane 8-

eact’ion’m xture cool to roomte
%@rlibloﬁé@aéﬁilmil@éewlth 500 mL Et OAc and washed twice
with water, once with brlne The organics were dried

over rmgnesi um sulf an @p ted under reduced
pressure. The resi du‘!‘!4 i fy(ed do.aaten
chr omat ogr aphy on SI| g ng & gfadi ent
elution (10%to 15% EtOAc/DCI\Q]ﬁo 15 provide 4.1g

(65% of

4- but yl - 3- cycl ohexyl pxa- -diaza spiro
[4.5] decane- 8- car bd gi# gng'%e yT&ggﬁ r: m [M+ =
443. step 4. 4-butyl-3-cycl ohexyl nethyl- 1 -oxa-3,8
- di a7@2$6lukidn [0455 S@\E mfe;xa = 1062 - 8,8 2dia A pivolBi 5] d(eaafhe $Rearboxylic

A DAY D Yl Teptaads WEtes o iy hygride (216
inasol sa09p dizpedionrinaninedalivil JoThefred2tiorR ngix{wde stinmedfoy fivé minutes and
% %?LAOP cgft %)hlg%ﬁﬁl&%%ﬁih{@%@ﬁﬂgg&) was then gcrl eélxs;lihe reactlola mixture
$izredhindes ngrogan dorsi® lm_TIEt eMtionThixtyrg aas heatedfTQiefor three h.
'f’ltu% fe&&goﬂjﬁ%&ﬁr@coméqrtgg@&n % Ql!ﬂl?é §nci Qﬁs éﬁlt&i W-IEH %OO mL EtOAc

ution was tered

grshvshed Feice afetbl %@r, owga&&r latl% nt h@?fggHIW@fﬁdW d'bver magnesium
qudteGed e%ﬁﬁ&’ééﬂ%n@&f readed plceséﬁlre( ThUresidue was purified by flash

gfrl)g olgrgi}ayd )_%ngﬁt h la[gyja@gétafgb@on &0%?0515%/5 EtOAc/DCM) to
Probideyll. e 6690 lob hebayyl rietyridhe Byl nktHyP-260xab- Imkin—)ZLS—Hnazvzoyl )

S@Zreiﬁ%adesm %%8@@%“%@&2%%??@%&%@@ 00%3 -83 n-Bu

IN-CN O e
step 4: 4-butyl 3 cyclohexylmethyl 1-oxa-3,8-diaza-spiro[4.5]decane-2-one

QX0

n-Bu

(14:R'=n-Buy; R" =c-C;H,))

Palladium on activated 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 mL 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-oxa-3,8-diaza-
spiro[4.5]decan-2-one: ms [M]" = 309.

step 5: 4-butyl-3-cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-1-
oxa-3,8-diaza-spiro[4.5]decan-2-one



To a solution of 0.75 g (2.4 mol) of 14 (R = n-Bu; R

= ¢c-CoH11) and 0.59 g (2.55 mmol) of 15 in 30 niL of
wdi2eisloasaset hane was added 1.0 ni (3.4 mmol ) of PCT/ER208/000976

(I'V) isopropoxide. The reacti m xture was stirred

at RT. After 16 h added 0.77g ?g 85 5 mmol ) of sodium

triacet oxyborohydri de was agdded and stirred conti nued

at RT. After 4 h THE(r) and 15 nL 2N NaCH

wer e added. The mi [

h, the CELITE(r)

di chl or onet hane and t hegOr

organi c |l ayer was washed with brine, ;

sul fate and concentrated. The residue was ¥&i

flash chromat ography and eluted wth a 10 gradlent

(509 acehat t
are gwga@aﬂhuaﬁ %ggzg NEAFASOI B YR AGEBEH R - DI 88l 0.59 g (2.55
Sé kg 1cglprcpe111an§§vag na;iqd[ 10 mdg mgagﬁ:_tltgmum (Iv)
140 14> &dﬁleh%r@a/&ioﬁhﬁmrerwamﬁnezt QR A|fter 16 h added 0.77g (3.85

5 1 ox‘ﬁg,gf sg)figllég ranﬁg)IJcFrchJQp %}?ag agé%/c]dgnd stirred continued at RT. After 4
If 2 deddTERTEY had heml 2N Nra‘O(HEwér]s-aﬂﬂéd Ohe hibAire Wab/btirrédatRT. After

0 BTG T bt i ctloromstons spdghegnpni oy
q@paltate[dﬂ & oxganicdaygt yvas washpd mthrhrper dmc‘n@zelr stmfhubmujlfaie(and
B e, MY B BB gt Mo gty g s Dy

10  gypdient (5AP6 ethy] apgtatefrexane; ethhaceiatey 5¥emaihy] 3lcohplisthyhncegrte/0.4 %
HhHBhRIY ﬂwa% w&f@a@mﬂ% dﬂsggcbﬂ 1Ris B&VHiGHSm, (10: R =

Boc 515 8 nmol The stirred reaction
ég%ﬁﬁﬁhgfd under a nitrogen atnosphere for 30 m
T|(I )4 (1 nm; 3.44 mol) was added to the
reaction and the m xture was WD 2005/ 075484
PCT/4&2B081-30GelvbexdiB4thyt-2 roxed -ata- BE-diawa-sb2rofid.& b8 h-4-

PENIpARE o TIE o TR A0S, o,

3.87 nmmol ) was added @npd stirring was continued for

anot her 5 days. The re?ckion Wi e was @iluted with
50 i of ‘)QO_(

N
H

n-Bu
Me

15

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

CsHu)
¢}
}“ NC
N N—‘O\J—COZCMes
n-Bu
20 To a solution of 14 (R' = n-Bu; R" = ¢-CsH;; 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), (1 mL; 3.44 mmol) was added to the reaction and the mixture was
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di chl oronet hane and a few drops of I N NaOH were added
until alum num granul ates 5 could be renpved by

woi2bdsrias4son t hr ough CELI TE(r) The rrgani c | ayePCWa®2005/000976

renmoved in vacuo and the res[?%e purified on flash
chr omat ogr aphy, on silica gel 0% Et OAc/ hexane to

%ﬁxfr&[ g jPfortib &nd HEP péﬂrﬂlgec{ %%ﬁ W'%he Zegc./ﬂ&h&%[ﬁ/l}e wis cogled to room

tﬁnqprrﬁuf%ndsdlet}wlabmwmréxamde(éﬂdnb 3.87onm@) Bagkidalzd aggstirring
WaPbshtahee ForBmbther SAdaVP UThe reRtiB8 rn‘nS&Lﬁ@ Was ﬁﬁ’ﬁt@@ wgh' 56 mL of

tert-buty st
%Gh& alﬁb‘w“i\ﬂ5 few 5@@3@%@%@0% WelF agéﬂéu%l alimip granulates
{14 bb lﬂérylbve(d:‘byqﬂﬁh@(b‘tﬁmtb ORI’ !Fh@rﬂgaﬁhx Bay3r WadhedoVed in vacuo

g&i ﬂ’o [rgsrl ?Jl dec ﬁedgcg% %qsh G%%rfx?a‘&gggéyc hffich eﬁzg(%%@{éd%clhexane to

eff@dHihd titl? 6@mpyynd (933 ngyFBYo theor®b nl of THE under
nitrogen atnosphere 15 was added with

met hé’tlli% E@EE{&% Jﬁﬁh%&m%gl?’z WBko-1%0:303, m%z'a s%lr 5]dec-8-yl)-

sol ut eacti on

étmthiéloplpeﬂl lzﬂrlrparbmrlm acid t—‘qrbhumh@tqmé%cﬂné @ObyR' 3 h-é3u, R"=c-

@%q jion of water and EtOAc (1:1; 100 nl) and filtered
rough CELITE(r). The organic phase was separ at ed

and dried with sodium sulgate, filtered and the

sol vent evaporated to af popd D ng (799 of 19 (R =

g?c, R =n-Bu; R' = ! +—€02C1‘%4%3 506. step

4- but yl - 3- cycl ohexyl hyBlu- 8- (4- net hyl - pi peri di n-4-vyl

)-1-oxa- 3, 8-diaza- s o[ 4. 5] decan-2-one 19b (R =

n-Bu;, R =cC5H11) OM~ ~ H JNn-Bu u To a

|
3 4T aegRhion of (4 hasth Grrighegimsthylr2-gxo Lo 4 igas
gpiiof 4 p M eb]8ehd &4 Seygh g -plipenigliniey 1 -caibpeylicdiciteett-barylleetey (i8¢ R = Boc; R’
3%51% tI?r—t ggﬁﬁ-imﬁ&‘gr 1 éﬁlgl?ﬁ_olﬂfn'zc? I%g ‘rI‘Io-ﬁ 1%rhde§ nﬁ'?\l%% atmosphere
ed wmb rnﬁhYlmAg@ﬁsmrmbmmmp@r%m@w £06mmele 80k sadution in
l@t%@ §t Ibl‘ ThORACEHSH Mi@brd s séifreld fordle H OFHQ re&&mexxlﬁtcﬁﬂﬁched by

romat hgne sol uti aon

v@ezee Et28a8U1; MP@W@W@#@WMMTE The

organic phase was separated and dried with sodium sulfate, filtered and the solvent
evaporated to afford 545 mg (79%) of 19 (R = Bog; R' = n-Bu; R" = ¢-CsHj;): ms [M]™ =
506.

step 3: 4-butyl-3-cyclohexyl-methyl-8-(4-methyl-piperidin-4-yl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one 19b (R = n-Bu; R" = ¢-CsH;;)

é’ﬁo@

To a solution of 4-(4-butyl-3-cyclohexylmethyl-2-ox0-1-o0xa-3,8-diaza-
spiro[4.5]dec-8-yl)-4-methyl-piperidine-1-carboxylic acid tert-butyl ester (19a: R = n-
Bu; R" = ¢-CsHj1; 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

\



10

15

20

25

(2x50 m) and brine (50 m). The organic |ayer was
separated and dried with sodium sulfate, filtered and

woOheosaasssent evaporated to afford 300 ng (80% POEMPYN05/000976

of 19b (R = n- Bu; R :cC5H1§1/$ m [M+ = 406. step
4: 4-(4-Butyl - 3- cycl ohexyl meth 2- oxo-

Lgxgéfrﬂiimcb I az&gsnﬂé r’ﬁue&%gS % e%:r V\SIaéZSF ratgd and dried with sodium
{u2faCe, Gitemet fa;ﬂi thrwehyh) evaporieed(th-a806)d F00mng {809 tlodory) of 19b (R = n-

i d (333 ng, 1.47 I HOBT
%‘i‘g% I %E‘¥%€$’QM| )agér;]d éS— calrrTgodl im dgm()6)10 ng, 196

mml) in 20 nL of 10% DM~/ di chl or onet hane) was
st i rstepl4ad-(RButypBtayelohexytmethylsdioneilopraod.8-Horzatspo[4vg dec-8-yl)-
Dn98hy 1(r]i§rgénd15e-‘x-daf ylidacid (%6- @ﬁh@&)’l-plo ng0-dikide{1- QQM

was ad The reacti on mxture was Stirred at

CEL 1 ABfura e G 100G o7 Rier), HOBY 8555 mg, L66

HM@sol AP PS-ahibddiimidér (D@ g, w&iamdl)eﬂm)eﬂL pf 8€8%ur e and

DB Rt FoRe PRy SR al ST ArSs MiBlyrienqdpb (409 me, 098

inineoly R sut-Binky" aGaH ) am 2@ ntleef PGM Was added. e Eporedetign mixture was

%%95%;%2&%%@ h, 3t sﬁﬂ{mg ﬁ[ﬂﬁ 4}43 Wad il PubBugh [RLAE A washed

with10 EHMSMi f’F@ﬁ trafe s eeapArated to)dryngss ppdergedyced gressure and
thy! F@de‘lﬂ‘bduét v pudfiéd 9)5 Adsh- ch%}hﬁt@rérép@ orfiflk@NzeP (2398

MeOIy@tQ‘fgc)_anﬁ aresatlng a@l@g?@fgfgrtg_ gigthe gorzgspﬁﬁé}sn;)glhm tochloride
4did Sddwith HC1AR, @102 ford 1-80.(24.5 g l6Yo thecryZamsiMeH | EE2038.
was added 1.79 g of toluenesulfonyl chloride (9.78

rmDI action mxture was stirred at RT for 18
Wﬂj triethylamoni um chl oride was filtered

and the volatile solvents were evaporated in vacuo. )

The 3-¢biBduznesdfopylrpipetidinedtyhet-eerh 3 Eydplexatmethil- Nogr3,8-diaza-

E’%é P5RRRLE | AXeL.71vas washed with water and brine,

ri

over magnesium sulfate, and evaporated to 25

chr omat ogr aphy 0 4||,o Me

4- Butylldene 3-c ) ;

1- (2, 6-di nmet hyl - ) - pEr ]
oxa- 3, 8-di azaspi ro[ 4. 5] desn]n 2-one (11q
2005/ 075484 PCT/ EP2005/ 000976

To a solution of 19b (R = n-Bu; R" = ¢-CsH,;; 1.0g; 2.24 mmol), TEA (0.311 mL;
0.226 g; 2.24 mmol) and 25 mL of Et;O 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-dimethyl-benzoyl)-piperidin-4-yl]-1-
oxa-3,8-diazaspiro[4.5]decan-2-one (I-14)



-86 n-Pr J OTNCNMe Me step 1:

1- Benzyl - 4-pent - 1-ynyl - pi peridin-4-ol n-Pr CN-CH 2Ph
wW02005/05484Bn; R = n-Pr) HO To a solution of BC#EPZ05/000976

(80.3 Mol ) of 1-pentyne in 65 m THE at -78 C was 5

added 32.1 ml n-butyl |ithiunif80.3 mmol; 2.5Min

hexanes). After the addition was conplete the

reaction mxture was warmed'$d 0 C and a sol ution of

8.44 g (44.6 mol f - befjzyl - 4- pi peri done and 40 nL

of THE was added {ropw Sg: ol yng\batj1 was
removed and the rewsetion |ni StNTT Me
ambi ent tenperature. Afofr A7’ the eac was

guenched by addition of saturated amuo¥eT
and diluted with 10 Et OAc. The aqueous phas®
extracted twice with Et OAc. The conbi ned organic
phasgep yve-Bensyb helnti tyylbpibBedindf-pbed over sodi um

sul fate and evaporated to afford a reddish-gold oil.
The crude produci-pas purified by flash chromatography
on silica gel (EtON{hexane 1:1-65:35). The |ight

gold oil was dried ove g&{}lfate to afford 8.91
g (78% of 1-benzyl -g4gDX vH= %i%ﬁﬂ?lﬁ&l?"-ﬂ% (ESI)
[M+H += 258. 15 step 2:

8- Benzyl - 4- but yl i dene- 3- cycl ohexyl net hyl -| - oxa- 3, 8-di a
za- Bpa sadufidn 6!}/ 5.42g 69 2momd) of Ppentynd\nN5GhR FHF 4 -78° C was

s AR 5 S5 CE) 4 RELM  v
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20

coBIRkeA thepactionduixgrg vas warmed i’ sndimselutiony pES.44 g (4.6 mmol)
df 16ee8ylnmBlperidiore Md 40 hPlof TP was HaGed i

heat egy tmIIP &?8 gn%l a sol uti gﬁﬁ:%‘?asgg%?mg(ﬁéﬁ%imm%?g&o% bath was
ROV PRSP SEER Nestrred o gbicoh imberaiyee. After 17 h, the
ré’e&:tiﬂ)f]l Was quéﬁdthed r% 6c(1:mfuoh @5 sinQtetasnAgaRGn _cmEﬁdé ?x@@&iﬂxﬁgd with

ed a or .quenc W saturated

B0t el Pl Sian Sraclecbrich ik By tir SRntadl Giganic
Phgssevisee Wirhsd withdrivmsdiell dwer salinint salfkte@Ad evapibriteé to afford a
rERAB-55E oA 93RIFudMPre8 WA Bffled gﬁeﬁﬁ%ﬂ%%%gr%ﬁy on &ifica gel
(EtOAc/hexane 1:1—65:35). The light gold oil was dried over sodium sulfate to afford
8.91 g (78%) of 1-benzyl-4-pentynyl-4-piperidinol: ms (ESI) [M +H] = 258.

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

n-Pr

/
j‘:€<3N—CH2Ph
o

0
(23: R=Bn; R'=n-Pr; R" =¢-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



phases washed with brine, dried over sodiumsulfate

and evaporated to afford ayellow oil. The crude
wonrodwas4swas purified by flash chromat ography eaT&iPRi0s@00976

gel (EtOAc/ hexane 25:75) to afford 190 ng (9% of 23

(R=Bn;, R=n-Pr; R = c-C5HI8%-as an unstable li ght

e%%ﬁ?\évarsﬁatiwét@rg&%ﬁ) Q@ewpugﬁz Fnc? evaporated to afford ayellow oil.
The &nfe ﬂrdﬂiﬂ‘chwhs Reifiedybly)ffaph &Bbhﬁtd’grébhy on silica gel (EtOAc/hexane

6010 SR i R EC G B S Bm 2yt e dn ighle skt
wllowpilf msr(ESH [MAHIBA39R = n-Pr; R = ¢ C5HL1)was
acconplished by catal ytic hydrogenonS|s in the

5 Presg § 4 tg@&@rp . %%(ﬁ{egylml:ﬂ'lgg@g& QZ%%&%@Q%ééﬁhpiperidin_@

RSi . E s carri t as

Bi-d FPXB% dl@m‘é Idecamg-ope{k-H)conpound (1-14) was.
obtained as a clear glass (3%: M5 (ESI) mz [MH +
522. EXAMPLE 5 3- Cycl ohexytigfet hyl -8- [ 1-

(2, 6-di net hyl - benzey )-olpe idin-4-yl] -4-(2-methoxy-
15 ethyl)- 1-oxa- ‘ [4.5] decan-2-one
(1-12) OO O NI k 2.

1- Benzyl - 4- ( 3- nethoxyRB
N- CHZPh (21: R = Bn; CHQCNB) HO To
4.67 g (66.6 mMmol) of 3-nethoxypropynderT THE at
-78C 20 was added 26.7 nL n-butyl lithiu 6.6 Mol ;
2.5Min hexanes). After the addition WO 2005/ 075484

PCT/HERZARPLOBO BEE, Pﬁﬁec‘f‘%ﬁ gﬁgﬁgj{(ﬁh%’:t‘(ﬁe— Eﬁ'ai@'t-l g?r, R'=c-

mxture was vvarrre sol ut'i on

(bl )oyas aspemplishedibypeialytic byd ma&eﬂmemethsmessacmf ZQ&EPd(OH)z/C
10 MAFELOFIRGLELObS EThe hfal 6@ ?'Wa@ arPRE But YPdesESHEME dteBBhf
Pixg i‘fﬁt Ieg?tle"‘rrl?(il(]té#g e V@Slﬁwgsr cgbetglnegl as ﬁear gtlass (3%): MS (ESI) m/z

h4+I{ 522.

EXAMPLE 5

3-Cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-4-(2-methoxy-
15 ethyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one (I-12)

\
O/O\ léCN_CNge

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

Me
N\

HO

N=CH,Ph (21:R=Bn; R'=CH,0Me)

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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the reaction was quenched with saturated amoni um
chloride and diluted with water 5 and Et OAc. The
wagusmasisphase was washed with Et QAc and t he ceabiEre@®s/000976
organi ¢ phases washed sequentially with water and
brine. The Et OAc was dried ove¥® sodium sulfate,
filtered and evaporated in vacuo to afford a
waddighete tHedeadtion riveure wagwapnetiodt® C aveba miwtidn ef.Glyg (37.0

nglfﬂ%@c? H exeg@t P %&%%%9 %}ﬁféd hﬁgfl@p%a%dégegw%%&%@ The coohng bath

wWas3emgvedsd the reagtior muetughwaq:st&r ,ent 'ppgn];(eggp;e [A\ﬁrer 18 h,
tﬂxQ rBégxgﬂld'rr%QQ%ue?fcﬁéﬂ with saturated ammomum chloride and diluted with water
- Z y - -

cl ohexyl et hyl - 4- t lid
arﬁ'é]Et@Aéx Thesh agueop RRAe 3 NG wasffeﬁl vgzh B G ot orgamic
ﬁﬁké&%&ﬂedﬁeq@&& w(iﬂl v&ﬁerrmi@ b)nrféf TRAE(IA cwBndrieR over sodium
sGHinigoptered S poe R 1 paioga shtf v FeatBRRRESE Thderlte produc
vilds pﬁﬁembxﬂasmchmattgmpéﬂ onailits ge ehrtmgavm;loEt@Adhemhes (8:2).
e TR GO ORI P i S BB QM )
+Hdht=ed6Gt 75 C for 17 h, quenched with water and
diluted with ethyl acet ate The phases were separated

and : SIBISRS3-BRASHR xRS 4 - &R tHMx Y Rt DPGlidehBR 1-0xa-3,8-
corrbs|E g‘%\'ﬁfﬂeam c phases were mshe%th(%f?ﬁg grloé(a

HazarsPEg N-$2P&, filtered and evaporated in vacuo
to afford a 20 gold oil. The crude product was
puritd @@bhhxyoﬂ o rﬁg] (ostadnag] ppf 1 (®Rn= Bhj R'caCiibOMe)dlissolved in 10

t.ed wt / h - -

5 PRt 5o bevt B poraiin BSHRRS LSS M totuenc).
TheGBithire vas heated thi5 ﬁandmomtiqn ofyclplanylmehylisfyanate (22: R = c-

1 88 m o) ) in 3 mL tolu ne was adde The reaction was heated at 75°C
%ﬁ%}z i{ou&%x Iﬁwatg% (n} %v‘&-;; (1 té-lt@- ?’EXS mse@(\jrlggzsgparated
dnddhe % ; s}gg]c_l ml&W/@EfEtbAcToﬂﬁe coaibitddodt Qflﬁgﬁ&es were

0

@qﬁygﬁa@a@#ﬁ#@%soﬁm@@?@m@%ﬁmﬁma 8 Vegug fg afford a
?Iizd bﬂ:l'ﬂ% crﬁl’ie prodacties puﬁﬂﬁdmyéhslu thrbﬁﬂtégrap’l}m gilida gef and

3 B OB 219 1450 e B -5

mcmaome, E.hd ct @R )i astadxghtmllewmls nsdEﬁBs[Maﬂ Hi' 1398t OH.
The filtrate was evaporated in vacuo and partitioned

th B 3 -
2 SN BEA O SR B Py 50l s

22006/ 075484 PCT/ EP2005/ 000976 - 89

CH,),OMe
O X
0
o

(24: R' = CH,0Me; R" = ¢-C,H, )

To a solution of 500 mg (1.25 mmol) of 21 (R = Bn; R' = CH,OMe) in 15 mL
EtOHwas added 200 mg 20% Pd(OH); on carbon and 5 drops of HCIO,. The mixture
was pressurized to 1000 psi of Hj 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 EtOH. The filtrate was evaporated in vacuo and partitioned the residue
between 1M NaOH and EtOAc. The organic phase was washed sequentially with water
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20

and brine, dried over sodiumsulfate and evaporated in
vacuo to afford 268 ng (69% theory) of 24 (R =

WQaEMEs48IR' = c- CoH11) as a yellow oil: ns ( ESPET[ERR005/000976

+Hl + = 311. step 4: 3-Cycl ohexyl net hyl - 8-
1- (2, 6- di net hyl - benzoyl ) - pi pePdi n- 4-yl ] -4 (2-

EREAAG Qo reRfocih culee i ypporaied i to ABRBORES merloo

theo@y)G# 24 (R' = GH,DMe; R'=NCHIINT ayd YellBadbile his\(ESIa Mvnakionsly.
was carried out as described in step 5 of exanple 1.

The d r f|
oy SR o s Rl Tt o et b -piggrdipetiull-+-2-
nﬁﬁh@m@tb%éﬂkmnoi 8(dwa5_8plr451 AYedan-Zabhord 46 ny (10%
theory) of 1-12 as a clear glass: ms (ESI)

( MtH) +=526. 10 EXAMPLE 6 3-0Wel ohexyl met hyl - 8- |

1- (2, 6-di net hyl - benzoyl ) - peridi n-4-yl]

- 4- et hoxynet hyl - 0xa- 3, g-di aza-spiro [4.5]
decan- 2-one (I- - O MOstep 1:
8-benzy|-3-cyc|ohexy|ne h - 0X¥e 3, 8-di az

aspiro [4.5] decan- e coppQund was
prepared in 57@6y|eld u5|ng t he procamb¢ [
step 2 of exanple 3 but substituting

9 Devoslo B Tt R S B e, -

1- benzyl - 4- pent - 1-ynyl - pi peridin-4- ol. The crude
pr oRedictiva ampnatiohived chiyictlloas Bs ddseitveritin gte FSft}f eRardplend The crude

il PRI o hiaertity e i s bdfent B mpttuTene

clﬂsﬁde/stlnpolz(tlﬁ 2—45:4) to afford 46 mg (10% theory) of I-12 as a clear glass: ms

(%@g{){z | ohexyl met hyl - 4- hydr oxynet hyl - | - oxa- 3, 8-
a- spi ro 4.5] decan-2-one WO 2005/ 075484

PCT/ EP2005/ 000976 -90- CHzZOH
EXAMPLE 6

3-Cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl] -4-ethoxymethyl-
1-oxa-3,8-diaza-spiro[4.5]decan-2-one (I-11)

OS5 %

step 1: 8-benzyl-3-cyclohexylmethyl-4-methylene-1-oxa-3,8-diazaspiro[4.5]decan-
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;].]. 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
(1:1) to afford 23 (R = Bn; R' = H; R" = ¢-CsHy;) as a yellow syrup: ms (ESI) [M+H]" =
355.

step 2: 8-Benzyl-3-cyclohexylmethyl-4-hydroxymethyl-1-oxa-3,8-diaza-spiro[4.5]
decan-2-one
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N- CH 2Ph Ofo(50a R=Bn, R = O R = c-CSHl1l1) To
a solution of 2.0 (564mm|)of 23 (R=Bn; R =H,
wW&2008/00585H11) in 100 m. of THE was added 2. 7BCT/EP2005/000976
(11.28 nmol ) of 9-BBN and the reaction was refl uxed
for 2 h. The reaction was co8Ped to 0C and 30 ni 1M
NaOH was added foll owed by slow 5 addition of 40 ni
30% H202. The mi xtur Sti at anbi ent
tenperature for 1. SW xture of ice
and water and quenc it .Hr:#lhe crude
m xture was diluted with c and the aqueous phase
was washed two tines with EtQAc. The conbi ned organic
extracts were washed5@anRceBuiR 1§ OFVRNA2XCEI Dhen with
wat er and brine. The organi c phase was dri ed over

t 0. TPl el bt 28 e Bt Ul figs Cor i 18400 mL
ob’}?H&FiWais&ddgbI 75 £ ( His28 mhrobheitSoBBhpmy thé reattion Wai tefluxed for 2 h.

Tht RSB AT AL ERLAE D of G gt 3p IR ARSI ER ollowed by o
addition %4@5&131)% HeO0a Thd mixtyrs whs stiyned pt arn’gle(lgs]q)e(ammre for 1.5 h,

/i 3'and water and hed with 1M Na,SOs. The crud
Péﬁp&gl tg exy tl?rletst%gl /s Iy]va errgg r?\lalenc " oxa- 3 aé ziazafcg%le

miae SpuebHed pith 6O 5 and tedaues g wes V(aéb | twe timey with
ER)AC' 'Pheoeﬂfﬁﬂﬁle&_ ni‘é RkithdtOWeRfwadléd twWicewith 1M a505khen with

waifaand boRr n:éh%fﬁ?%’g phiieas et Pt SOt R Sylfafe B e e dud

cGidentratdum d&luo tdi)aﬂfdrdaryekbdhe piluThe ofudePraducamis puntified by silica gel
; .
B OEGR eSSl FORRE IS bt P ediene
cmbade/mhatmnol (a5) townsiput 29 gdfimpuresida dRard-C&hidee thick gold
(+ of 50c (R" = c¢c-C5H11l) as a
S’Irg? gv?%%?@%ﬂ{n)é SI) (M +H)+ = 283. step 4:
3 cycl ohex Imsth I-4 xymet 2- 0X0-
1 oHap3: Suriabanipr Py | By Sox Gl s Sy Uil decan2
oh&€rt-butyl ester CHZOH N NCO 2Cve3 0O 25 0 WO
2005/ 075484 PCT/ EP2005/ 000976

H,0H
/o
0

(50c: R =H; R"=c¢-CH,;)

To a solution of 24a (R = Bn; R' = OH; R" = ¢-CsH;;5 2.0 g (5.37 mmol) in 20 mL
EtOH was added 200 mg 20% Pd(OH); on carbon. The mixture was stirred under
balloon pressure of Hj at ambient temperature for 3.5 d. The reaction was filtered
through celite’ and the filter cake washed with EtOH. The solvent was evaporated in
vacuo and residue dried to give 1.52 g (100%) of 50c (R" = ¢-CsH};) as a yellow syrup: ms
(ESI) (M +H)" =283,

step 4: 3-cyclohexylmethyl-4-hydroxymethyl-2-oxo-1-oxa-3,8-diaza-spiro[4.5]
decane-8-carboxylic acid tert-butyl ester

CH,0H

O/\ ):SCN-CO CMe,
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-91 To a solution of 50c (R'" = c-C5H11; 1.52 g; 5.37
mol) in 20 nL MeCH and 10 nL 1M NaOH was added

wOBasj028¢ 1. 17 g; 5.37 nmol) and the reacti on RE$/EP2005/000976
stirred at anbient tenperature for 21 h. The reaction
was reduced in volume and di N'dtéd with water and

(1 D A0 e (3 RSB hai o] BUAPL TG fgpend 10 mi
1vasheH ﬁraﬂathitﬁl (Bbt)yOVl A g;/\‘mkmnmi)jarbi theeeactiph aas ehireed at
ot B p4alef £ 1 OARSRAA N Ol Rl BE A ImB LI filud with

ReErute Pr pur |
veteramdtEiQriap Afe equepius pbase giab eﬁraﬁqdr@uﬂmsrtwa tgn@ﬁdmlhEtOAc The

E—@ﬁie@%{g%% g&ﬁfs ga'(]:rejwa> Kecfgs)egﬁé}ltﬁlly Rith 34t nd Ik, @fied over

as_a cle
sediggssulfate andegensentrated in vacuo to a ordS a yelln’ﬁv ox.F S}lze crudel_groduct was

;?m@éla :bo *ﬂﬁgﬁ/&ﬁfs;rﬁyd tcfﬁ%ﬂitﬁ%&lhi}ﬁttr%wgi)ﬂga ggara%@% afsmwﬂzexane
X | u
G Pelehgsg m E%B&;@@%ﬁéﬁp £ G % felsah G g B M 1"

£23.ny; 0.62 Mol ; 60% NaH in mneral oil) in 5 nL
THE was added a sol ut i on of 50b (R' = c-C5H11i 217

0. 57, mol,) il 1 45 1 0 154 Bt .51
[ od.sa‘? (57‘:)?8?0%%5i 3th(\}/3§'snéf§%gezd g] d}Eef’egrsggct F%l ’
dmes&-lcanbeuyhcambtmttaml estéhper at ur e for 2.5 d. The
reacti on was quenched with water and diluted wth

ethyl acetate. The phasgs were rated and the
aqueous phase extracb’ﬁ W th Et OAc. The
combi ned organic pha es/wer hedl\s-&rmenieg ally with
water and brine, dried o sul fate and
concentrated in vacuo to afford a yellowoil. The 20

crude product was purlfl ed flash chromat ography. on
si | iToea gspersian ¢fpM(2hmgH). &@Mﬁéx@% afl lil)mtfk?“’glo%m5m14

14151? 2 &E‘E@soﬁf'%o%]& Sbg{RL 9-6;512&1 1)7 &y; 8.5¢ h@abl) ghase imL THEF.

ohexyl. met
4&@1-1(5 gmgugﬁs,r@hﬂy‘pdlg@ 592701})3)0 go rﬁg}ql}ﬂv#/ aAdﬁi Ianx 1€ reaéélon was stirred
dratulre fo@ &a’r& ’Bhéjﬂeaaﬁrrﬁmsrqmehéheﬂ]wﬂewaﬂer nddiduted

v[[JElttl?grg?l a@efaﬁ,fg}l]m%aﬁeé H\?&,Te})arﬁfe& %a&ueoﬁ]ﬁ iﬁl%%ﬂ&d?& two times
wifh Bt yTed dwﬂlbméd organid pRacts were- wphed Eeﬂusr]nt@bé]yantlgwdneand

b(rme, &1)1ecy\f)i\§er QB4 ALN S Fhale" 2P BhCentratedh Phcldleh laffafcf‘:gyellow oil. The
crude product was purified by flash chromatography on silica gel eluting with
FtOAc/hexane (1:1) to give 157 mg (67%) of 51c (R" = c-CsHi1) as a clear glass: ms (ESI)
(M+H)* =411.

step 6: 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-ethoxymethyl-
1-oxa-3,8-diaza-spiro[4.5]decan-2-one (I-11) was obtained from 51¢ ¢-CsH)y) utilizing

the procedures in step 3 of example 2 and step 5 of example 1. The crude product was
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the procedures in step 3 of exanple 2 and step 5 of
exanple 1. The crude product was WO 2005/ 075484

WOCHIsEP2805/ 000976 -92 purified by flash PCT/EP2005/000976

chr omat ogr aphy on silica gel %utl ng with a gradient
of methylene chloride/ MeCH ( 1-->90:4) to afford

pﬂlﬁ% th%%g%%kﬂgﬁﬁo élca ge e?utl%lgewal 8(.) ,!grlaéiiemtsof IglEtﬁlyl)ene
eGH 81l orid)itostibd L89-r62(B%ltheetihyif 1z e yledr dik: ms

A2 Spiro[ 5.5] undecan-2-one (1-76) O N (
(E?ﬂ?(ﬁlﬁ—lﬂ” ug}zsl\/b \ CF3CQZH step 1:

#@f&f hydr oxy- pi.peri di n-4-yl)-hexanenitrile .
HO 10 To a solution of 10g, 12.4 ol
of hexanenitrile in 100 nL of THE at -78 C was added
of 5- tBitjzll-3 %&meﬂ%@i@ (fﬂ;ﬂlﬂlr@éthﬁ ~Belz Y1) - e%ar®e9-diaza-spiro[5.5]

m After 4 h e reaction was poured

%n Wﬁé of saturated NHA4Cl, extracted with
Et OAc, the conbi ned. Et OAc extracts were washed wth
brine and the org | gyer dried over sodium
sul fate. After fil i o ol vents wgre renoved in
vacuo and the crude resinglue¥l5 pugi edMsy fl ash
chr omat ogr aphy on silica 1|1 x-dg a)ysr\adi ent
elution of (10-50% EtOAc/ h@xane) to pk 15. 79 of

27 (R = n-Bu) as orange oil (ég%btlpeory) step 2
9- benzyl 5-butyl -1-oxa-3,9-di aza-~spiro [5.5]
undecan-2-one n- u C. OHN-CH zPh To an ice-cold

sol step 012-01-BEAgyl-43ydo eddin(Ry-Hex@Biehitkile 100 nL THE
was %O addedﬂ?,ltﬁ;ﬂyumxzfﬂg num hy};l?jrl de (52.4 nL; 52.4
mmol; 1.0 MLAH in THF). Ahipar 1h the reaction was
quenched‘ by the additionygfA2 water, 2 nmL 2N NaCOH
and 6 nL water with stirg TCHLACt i on was

stirred for 30 mthen filtered and the filtrate washed
with Et OAc. The conbi ned organi c phases were washed

wi t Tio bsolneion df i @) 124 @imsbeli HeRanehitrilinel 00 mel. 6V EHB At 788 C was

alcﬁé%rf%:}%ﬁfi (4 ]:I"J? ®aIS rlblg fardl O(HCSE\/I V\Bﬁextagg)ec{}og\%lse overqO m. &ffter 4h
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-o0xa-3,9-diaza-spiro[5.5]undecan-2-one

n-bu

-CH,Ph
0

o

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 mL 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 h, the reaction
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25 carbonyl diim dazole (17 g, 104.7 mol) was added.
After stirring at for 48 h, the reaction WO

waQen/00748484 PCT/ EP2005/ 000976 -93 mi xt ure WaBCPER2@®E/000976

onto brine, the organic |ayer ieparated, dri ed over
sodi um sul fate and concentrafed to dryness. The

B B AR ) LS B B b S
aﬁ(lli @'ﬂcﬁh@ﬁﬁb{ gﬁ aryabdsoThe 1_5ési3|ug was pulfci)i_ﬁﬂdd)yﬁﬁsh EhromaBography on silica
Wi, e ur .
o8 3L el BB G P A eorEne R 2 o
plire0a( X3 =B iabmg va i 9g of p&tidlly punifikdguadectone n- u N C
-CHZPh O O To a solution of 27 (R = n-Bu; 1.8g, 19

nm)[L))epi3n 30 nmL of NWP was added NaH (0.27 g, 6.8
mms The reaction was stirred at RT. After 30

m nut es, cycl ohexyl nmethyl to brom_de.,was ad 2

L S byl pBeimey et o WG H ] (e Eone
for 16 h, cooled to RT and the reaction m xture was
poured onto brine. Theani c |ayer separated, dried
over sodium sul fate anN_c#ncedifdted to dryness. The
residue was purified by

g aphy on
silica eluting with a gradi €)to

Y%’acet one/ hexane)
to afford 30 (R =n-Bu; R §c-C5H11; 1.5 g; 65%
theory). 15 step 4:

5-But yl - 3-cycl ohexyl net hyl -1 - oxa- 3, 9-di aza-.spi r o[ 5.

ndea’gym_sghgi‘q)é of 37 (Ry=bn1.li51@>i.8lg, H Lmo}O mb of ﬁ%/ll_l; ﬁlaﬁf?c]eﬁ NaH
(527 7, €8 G, TheSeditiod s g at 107 2teg 30WiBhld cpeidhdylmethyl

a ium for e , 4 ol ). in Son0
brsmidBav RIS L AemL g § e nTherge it B0 g ied B°80° G for 16
haeoued tid)rRT] é(xg% ﬂfﬁifré&tim?smadﬁe tragpetireil whterberinea T heeingeat eldyer

to reflux. ter t r eac, r .
scrBettEe qrisdfer Al sl A pR BRE i Aphts ST Ssidue s
pEtiGkd by Aabeshtombtegrapby dnyilies sluting withe gradierfud0H4P4 f i ed

by Si.i I chy ogr, .l gud. i ' a
oo hiifte B8 aflok P0G BRSO 113 oDtk bRy

NH4OH) to afford 30 (Flz' =

n-Bu; R' = ¢c-C5 j, 0,929,
700 tchdo b PRtHS- e heaN ST 10750 HiRea SP BRIl vEdera T sene
prepared by treating piperidine 30 (R = n-Bu; R = c-

A mixture of 30 (R' = n-Bu; R" = ¢-CsH;3;1.5 g, 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. After 3 b, 10
mL 10% aqueous ammonium hydroxide was added and mixture was reheated to reflux.
After 1h, the reaction mixture was cooled to RT, filtered through CELITE®, washed with
EtOH, concentrated to dryness and the residue purified by silica gel flash
chromatography eluting with a gradient (EtOAc to 20% MeOH/EtOAc containing 0.4%
NH,OH) to afford 30 (R' = n-Bu; R" = ¢-CsH;;0.92g, 79% theory) as a clear oil.

The final product I-76 was prepared by treating piperidine 30 (R' = n-Bu; R" = ¢-
CsHy,) as described in step 5 of Example 1.
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25 C5H11) as described in step 5 of Exanple 1. WO
2005/ 075484 PCT/ EP2005/ 000976 -94- EXAMPLE 8 O
WO 20051045484 Kk"-C2 e 6~-0 O Me step 1 PCT/EP2005/000976
(4-fluoro-phenyl)carbam c acid, tert-butyl ester To a
solution of 25 nL p-fluoroani$4ne (264 mml) in 400 nL
anhydrous THE was 5 added 59.3 g di-tert-butyl
di c%’%WtheS (272 mmol ) in three portions. The reaction
m xture was mai ntai ned under a nitrogen atnosphere and
heated at reflux for 3 Mlours. The m xture was cool ed
to roomtenperature A t he sol vent was evapor at ed
under reduced press The resi du% was di ﬁgﬂ‘tyed in
300 niL of EtQAc. e gas, washe
sequentially w ed over sodi um
sul fate and thg bed i n vacuo.
The solid was r ystal lized from I ng hexanes to
provide 47.4 g (85%theory) of

(4§ PLLROET UG AERBN: 26 frk Bidyr Reby! ester (10):
spi ro[ 6-fl uoro-4H- 3, 1- benzoxazi ne- 4, 4' - pi peridin]-2(1H
) - oFea selnbemiE25 mbipdfluaspanibne (A64aumel) iD40) mi@nbydoOsERIF was
adled 593% -0l At aRfonb k(B3 RIR61P REMYEY nﬁ@ﬁ@@@ Thed€dfion
tert-buatyl ester (16. O_%; 75. 8 rmgl ) Lo 300 nL
MEHRREAYAS FRaimiamegiundemna pitkggen aerspherie gpdinsaed atreflpy foF|3 hours.

THe ﬁabdt@ﬂ@t wads c@ol’é[dft@roo?g fefrrh[fel_ll'_zﬁﬁfe drid t?"_@isélbéﬂt Rvak Eﬁﬁo?e%t_&i fRder

e erat ure el ow, - . e,re | ON ur, stlirre
redfee e etien, The s Sidhis Washospvabin S0 s of Elike. e i Blase was
washed veueetiallyoviet?EN € Glradd Dinsf driedasvef syditmeulate Thé the solvent

e re - .
w0 dratba) Wit T THE Sl 3R o Dol ibcdhes o provide
472cg (8586 theory) 78 (& flimrsi-phényl)tabamic anidhiedrbuiyl epteE(Whsms M" =

21?_dded dropwi se. The reaction m xture stirred at -78 C
or four h. A solution of 1 nL potassium

tert-butoxide (1.0 M.in tetrahydrofuran), dded. i
Th étqpe%iémrﬁﬂ%-ﬂwprﬁ%ilm}a@zamzmﬁ‘lralpwaa)iwﬁzl 0B¢-Ggbgmic
acRVef-HylkSteh period. The crude mxture was diluted 25
with 300 nL Et20 and t he organi c phase washed
sequentially with 2N HClg, water and
0, 0

OCMe,

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,0O and the organic phase washed sequentially with 2N HCl, water and
brine. The organic phase was dried over sodium sulfate and concentrated under in vacuo.



brine. The organi c phase was dried over sodiumsulfate
and concentrated under in vacuo. WO 2005/075484
WOCHIsEP2805/ 000976 -95 The residue was tritur 2CeaPHo5/h00976
Et OAc to provide 10.61 g (42% of spiro[4H 3, 1-
benzoxazi ne- 4, 4' - pi peri di n] - 2{4H) - one- BOC (33) as a

olid;,, ns . 4- cyclohexylne
Tle vesidyf afamtsrafe%wﬁﬁ 5587 i prpvigie 1000 g (feffo 5.p¥sp1ro 4h173,1-
Bdnkbiaziiees, ¢ apiparidia ] -2¢i M) -bre-BOTI3P) aesichd: s M =N3N- CO
Cve3 5 F To a solution of 2.0 g of 33 (5.9 nnDI) in

60%ng(§| sper on gﬁ&%thﬁ%%?ag Ocl)lrg E)ig%'@% P mren &%’Lﬁlgeﬁdln

2 H) rang-adhamisaeidhierabdtyl eger nl cycl ohexyl net hyl

brom de (13.3 mml) was added dropw se. The reaction
m xture was heated to/70\C for 18 h, then cooled to
room t enperature and i 1t ed with 200 nL of water.
The m xture was extracte r@ewn{ h Et OAc. The
organi cs were conbi ned, /

concentrat ed under reduced
purified by flash chronatog y on silica gel (10%

Et OAc/ hexanes) to afford 1. g (479 of 34 (R =

c-C5H11): nme M+ = 433. step 4. %

3-cycl ohexyl nmet hyl -spiro

[4H 3, 1- 6-fl uor obenzoxazi ne-4, 4" - pi peri di n]

2( 11e peluen of 2.RE EP3 (5. Semnol ist fuf DM maszg\dqf 4994mg sodium

ydride (R) 6(;% 811@%&&1 ﬂn'1'111:1=1Qral“¥nl}:j siy] ﬁé&f&t ﬂﬁc@@re stifted for

ion,.m xture t irred
3}%@%% Sy Qﬁé?}afﬁ%tﬁal omidg 133 remolkwRsAdeed a&zpwwe The
reajmneﬂxxund Was heded 7@ UB &, thHenabbled &b tdien temperature and

phid B0 8o a5 By S Bt B

atgatitsovarmeoinbined adried2®Verto i maglfate uad sanaentrhted unde reduced

b r
rplssflgn THE A AR Rfheg BY Bl AR Bt i 8 L (165
E{Qdesthexamss) tonffoadil @11g{¢é%) whds BRpar-&isBa ) ame M e 433.
aqueous | ayer was extracted with dichl oronmethane. The
conmicpes 3o EdRk:E IthahSI- §piMEI48I- gnt@ﬂu%@n&&%&am%ﬁ@&ﬁm

Qg concentrated under in 25 vacuo to afford 918
22 PNef 35 (R' = c-C5HL1): nms Mk = 333. WO
2005/ 075484 PCT/ EP2005/ 000976 -96

O

Yo

N NH

essw/e. The residue was

F

To a solution of 1.2g of 34 (R" = ¢-CsHj;; 2.8 mmol) in 10 mL dichloromethane
was added 10 mL TFA. The reaction mixture stirred under a nitrogen atmosphere for 18
hours. The solvent was removed under reduced pressure to afford the trifluoroacetic
acid salt of 35 (R" = ¢-CsHi;). The trifluoroacetate 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 in
vacuo to afford 918 mg (99%) of 35 (R" = ¢-CsHy;): ms M™ = 333.
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Reductive am nation wth
N- (2, 6-di net hyl benzoyl ) - 4- pi peri done to afford |-
wa rdosassasar ri ed out as described in step 5 of BRampk@®s/400976
EXAVMPLE 9 4-Butyl-8-[1-(2, 6- dlnethyl benzoyl)
- pi peri di n-4- yI] 3 (2 net hoxy 2@t hyi ) - 1- oxa- 5

3, 8-diaza- spi.ro, decan- 2- ound

t ri Redisitiye a@é@qt@na@ﬂa (@ 6841}116@13431)611&9% -mperd one@@ffm I
414MsBrried ouNa§d&urib& ikl stebd of Rxlinpld 1=n- Bu 41 CF3CO2H
~O0 O CNM MQCH)-'" 1 2zz n-Bu M step 1:

4- ngmﬁhiﬁa_ 3, 8-di azaspi ro[ 4. 5] decane-2-one 2.0 g
(5

of 4- butyl - 2- oxo- | - oxa- 3, 8-di aza-s |ro[4 5] decane- 8- car

box$1Butyl- 83&1 2, t}eimyﬂhylebtrapyllanpal n@Bﬁ] -3R2-methoByethyd)s1-oxa-
glcﬁ%' SS,EX% [4.8 d%éabaSInge (%e AR Yifec u(n](pacefctll e?kﬁgn’m%

y wei ussa type was a
reactiongm xpure stirred under a hydrogen atnosphere

for 18 hN-ﬁﬁe solutloq)mas flltered t hrough a pad of
cel i el washed tw vapQ)" ation of the
conBined ?t r-e-e—ermel h s u ed p\py esstr-e»
yi el ded[1. 0Pg (88% of {aza-spiro
[4.5] d g - 2-o0ne 12(Rn-BuH R'— Nvi [M+ =

213. 15 sgep 2:
4-butyl -8-[1-(2 6-dinEthyI-benzoXI)-piperidinyl-4-y|]-
-one To a solution

1- otd: BB %ra&ggpiro[4 5] decan?®

of 4-butyl-I-oxa-3, 8- dlaza spiro[ 4. 5] decane- 2-one (12:
R=H R= n-Bu 1099 F£O0Hol)) in 30 nL DCM was
added 1.24 ¢ (Ep of 1 2, 6 di met hyl -

benzoyl ) - plperld n- 2.1 nm (7.1 mol)
of Ti (1 m Mere stirred
under nltroge for .

trlacetoxyborohydrl (1 6 Me

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' = n-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



g: 7.7 mmol) was added to the reaction m xture

foll owed by glacial HOAc (0.365 nL; 6.4 mmol). The
woeenstoreis4 m xture stirred for 24 h. Aqueous anROMIER2(02/000976

m_; 10% aqueous solution) was added and the sol ution

stirred for an additional 10-%¥n. The mixture was WO

2005/ 075484 PCT/ EP2005/ 000976 _-97 fhjgtered by gravity

filtered by Araxity hropghyy eerbidaerl (AbemElyte™ T Ge GFazaics é«@rwlagorated

uﬁd’e@@f@d&%@ res?l{iél ehd ﬂﬁ@@ﬁ@l?e Waanfifled b&lﬂdsﬁ &}ﬁofrﬁﬁdg(ﬂéiﬂly\/@ﬁsmca
urifie a r
st sttt By 205 O Hoatl o S Rrigi o diiania) t
piwivide 106 g%s&rﬁr)"nfm-la)tyl- (1182 ovdidethlyl-benpofl)3Fiperadin-4-yl]-1-oxa-3,8-
I di 4-yl 1-
. SRR
ste
5- byiep B- %b@ql-ﬁﬁﬂﬁn@@xmhm 8-[p42 e dimethyirbenaptl) Heingrisin4-yll-1

oanB Q-ecﬁéﬂ'- 1r6]‘]_5’11]]deéan -pae 3, 9-di aza-spiro [5.4]
ecan sol uti on of 21 rTg (O 05 mmol e) of

o it aawﬁu&l F£1 e 05 sbolsy abRORMIa1U- @itz brgor)-
pipetdial4-el-1- ﬁxal-S Bidiafaspirof45]dechme- 2!40@& dlsedvdzdmnal mL of dry 1,4~
o GERIEIRIE A A QRO ETR AL A R o710
(.e15hmmoldid 2thromoethylsethylethern Thi eldieerihsatalqdl@%leat&drat 180°C
foP IISF] "Thgef‘%l hibR Qlaxvﬁﬁeﬁwﬁghhélflﬁ]ig%ﬁle E{?éd \Q&dwis &
niehylens ﬁrblonrdef mx Pmle. The com W@sﬁlmtﬁ én @m&eﬁwm @dlcentrated

uptie eEdulced E&%ﬂn@ FBRSHSiQue Wi drﬁﬁkl(i'lldﬁl WeerfLpHaké &%ll-iﬁ' atory
rever se- phase semn - pr.epar ory 1 i Si |

15 HELGanedquis] with gradengeintio it @P%mcsmtélfe/ B CECIE

buffed) whichfagfordedhicahg e5200) SHICB11R thetrifdlgacethtelsaBl as t he
triflouroacetate salt. EXAMPLE 10 Resol uti on of

En s, OM CL M 0O M Separate O M

o AP R 05, TWo 2 niBy PEN noBu 13 38 -R
-Rz n-Bu ZEN n-Bu LION 38a: R = canp Li 38b: R =
canPesoBgiwn dREnapli@pe89b: R = H

e
O Me
J? Separate
(}[m Dxastereomers
_O37 37 d\[’
N 2
7z’ n-Bu n-Bu

12 38
L A .
S X
Z/N n:Bu Z/N n-Bu
Liop [ 38a:R=camp 38b: R = camp
39a:R=H LiOH E39b: R=H

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 hexanes). The reaction mixture was
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20 step 1 To a solution of 600 ng (1.73 mmol) of 12(R
=27, R =n-Bu) in 10 nL THE at -78 C was added

wa-2851075480. 70 nl; 1.90 nmol; 2.5M i n hexanes) . PTOAEP2005/000976

reaction m xture was WO 2005/ 075484 PCT/ EP2005/ 000976
-98 stirred at -78 C for 30 m?ﬁfollovved by dropvvi se

RSP oS TR S S SIL e 2t
dhlodide @ 19vasg; $ 00 mradl) disselv&d & ¥ mi THF. rihe ,redct‘iﬁﬁl gﬁﬂﬂﬁk@ﬂhs stirred
ed. Wi
hEEIBLES SinthedatbicCEnBAL U YR T FRFHOE Eheaghed with
spkurated amomasdﬁom@r@ Klikweshwish EtD Anehd Waten (Uleopimses were
epimhaated thbiGfoli ss&facwuttﬂreﬁ gﬁe wﬂﬁo%%ma*h@ %ngf&a%rgamc

extracts were washed seqg uenti \yI%q'
NReiesTerqmeshed é?fﬂle’é'fr“ﬂlﬁ(é"’lﬂd?ai’“@éteé HC@advamqﬁ agd|birimecdried over

sadhine valpos &i&@ab@ra@ed&l@a?om bil. iﬁ@dﬁét&%bﬁ@eqm $nd 3D were

Brtier AP Coro RSN e R sttt of BAanEIOAS (52 107

tb affafd b50dmg H06%Pofthe %orehonﬂstdaﬂiwmemﬁsﬂlﬂéd h§£fﬁibrl&b@ﬂnck oil:

Y 855 82 o Ep g sdbich, o é?an@@@%ﬂ%k yigmpolar
isarmer wasrignddted as awbﬁecrysta&me salldarsd ESD [M whill & 527.
crystalline solid: ns (ESI) [M+ H+ = 527. step 2 To

a sgkéf,tg on of 210 ng (0.40 mmol) of 38a or 38b from
step in 6 nmL THF and 2 nlL water at 0C was added

SReernFlorme OrRngied o 30p b8 A i) 16 PRGEHF and 2

m\IaWa’dalr latJ(DC’GZCiWN iddeﬂ&ﬁ@HahﬁdoH‘)ﬂH@%ﬁm (E&fhﬁfmol}rh&fter stirring at 0°

TR TR ane@ﬂmw@w“ée%ﬁ’oﬁ%&éw«x@‘” TateRgHC0, and

ettier hThe phases Weneeselpamed asd theaqusolsfextractad twe tinges withether. The
h t

czn;ﬁ#) r?egl e%&réctWe% %};ﬁw%{tp\#éingac} n%vgg Eoc@g}n%um%éﬁii 9 pﬁlrated to
ap off-white quvderzducrlhwasf driesl ipadcumiaztiorhbitemg meﬂhs orbamate
3908 eH1te3qR) - and (S)-1-1 as described in

a?rp@E)S(;Iy?(lIt EX)&I\/PLE 11 Human CCR5 receptor-1ligand
b| n it ocol CCR5 receptor, (Cene

D 156 3159553 PebielnCR 198 aPABSP Fi oAl R AR by Btk

dvsmbedlmmlgeu (Pronmega). The construct was
t r ansf ect ed | nt 0 CHO G, 16 cells by using Fugene

Rea 511 Cl ones were sel ected under antibiotic
pressure and Hygromycin) and sorted 4 tines
with a fluorescence activates cell sorter and a

nmon&ereCCRATedspiy-ligped binding assay@erBcplecept or (BD
Bi osci ences Pharmi gen , Mab 2D7, Cat. No. 555993).

The I—Rﬂn@ﬁﬁC@RS Redep@h eSEnedaRk ﬂ§529:1@9ﬁ9§@ Q@ LB nEPRItE TnaliShalian

cell) was
express?on vector, polsarget (Promega). The construct was transfected into CHO-Gy4 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 Mg2+. CHO-Gy15-hCCR5 cells were
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tissue culture flask (-90% confluent) were harvested

wagbesg7u4seM EDTA i n PBS (phosphat e- buf f ered saPCmA&P2005/000976

wi t hout Ca2+ and Mg2+ . Cells _were washed twice with
PBS containing no Ca 2+ and NgP+. CHO Gal6-hCCR5 cell's

84, .PCT/ 05/ 000976, - 99 1
B el AP TR oy T RRG AT (o it HEPRS ! mipcaca, s
i MEGES).5% B, 0052 Nals, nM MgCl2i 0.5% BSA, 0. 05%
NaN3, pH 7.24), pH 7.4), supplenented with freshly

d 9 i | 0

ThBED 24 PR A e blnoe i frcfhy) Hladelo SobB AT 0,059 NaN

Al 5 dilut] i n. bi.ndi ng buf f 0

Ep ety i B e DS o emadd oy rmates. Al

dﬁlhtié’ns’Z}éére nmﬁ ipbatdisg tffmee |($mﬁ1M Hmt SONmM @%fdz d%fl}aisﬁwgcb, 0.5%
a I Na concentratl on (0] . n

B%%S@MM%S%%& MP-la or 1251 M P-1R. The

conmpound dilut[ons were made in PBS, 1% BSA. Tot al
r eadbe phatssovarerinonhated 00 alcelpghrakeedtiRT fHne hiveish a Ganioutstration

@25 t | i 1. t i ti .0f.
o081 PRS0 NGB UL IR Ao ver
‘TﬁgF %Bﬁgdl% H58- Ertalrepstianerolynawes 1afsilpgr wald KEtredest ebinpounds

WRE A0S €6 theRelld Sicr t0RREadESH 8%8{3%&&&? 0.3% PEI /0.2%
BSA for 30 min.” The filter plate s washed rapidly 5

ti i th 25 HEPES, 500 nM,NaCl, 1 a2 and
SR e ey B R ested pria QB G BF Hptasing Packard cell
hawvester( F?@s_ Wweare p2dreated witttdl v REIV0.290BSA idr 30 n_?_in. Thelﬁlter plate
| s s e -
AL IO i 50 S A NERGET 8 lOPEEL A s
Mebdi ashieated/iotH F7dr Plates werp driedvird ovenT30°T) for p@inrig, addsd with 40 pl
sCatREBh MRS ¥hd %afsﬁ WifhOba el pREH 4 Pg‘clu?d ﬁ%g'(?du%?%gp fsed to
and b %%er,an . the non-specific binding wa
L ﬁﬁu dadieaqhiyity fordmisperavsild RANTES to  some of the
control wells. Specific binding was determ ned by
su Urdlsttambihﬂglgtm d@@@mmdaﬂt&céédtfol &anaddéaa#itmaaﬂiiéfwocpe and
su are expressed as the percentage of specifi
b3l Qs R G g B el g Hend Smeten o BANTES to
somsd ofghe eontiolgvellanSmuificdinding was dftﬂmigle& by sdﬂit@%ﬁﬂ% the f:ilon_
. t s_an ed usin aphPa
RO AL L MR-l GE 00, R
RANTES bandding. i Kgo Yalusnwepndeterotred neug panyinglcogeandrabionsiofithe test
SR 4 A OO B0 .

Diego, CA).

Some exemplary ICsp data resulting from Human CCR5 receptor-ligand binding

assay are given below:

CompoundNo. Binding ICsy (uM)
RANTES Mip-1a Mip-1b
I-1 0.014 0.018 0.013
I-3 0.14 0.14 0.27
I-73 0.2 0.4 0.9
I-75 0.0045 0.0034 0.04

Example 12
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1-3 0.14 0.14 0.27 1-73 0.2 0.4 0.9 1-75 0.0045
0.0034 0.04 Exanple 12 WD 2005/ 075484
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cell-cell fusion assay The cqgg&ynds were tested in a
cell-cell fusion induced | uci ase reporter activity.

effect r cells) was derived
fr omﬁb{e%ml Iljge!g)l\a}{eéracglxpreé’ YA ﬁﬂ? 1 tat protein and
H V-1 gpl60 froma R5 virus. The second cell line

(t ar'feg commpquas weretegtedinnkeell ceiRBisiacind et lintifiraseabporter activity.
OXPbEGE ALt MscaNedhe c@ﬂ%‘) 'EN%Q&&IV@H ﬁGGRf’Iela dfts ofele gﬁxtessmg HIV-

|| LTR- I
5 Peein o Ths EepTo0 Raren Kook e by s ealtna (tergricels) s
@EI? NKr@(DREluhﬁ:CbongitilﬁQelPéﬁréSlslﬁg @M;tﬁﬁistﬁel c@nteéeis?or g&RS The
ce s its receptors
st EthsoiRiies V- LR B d Tt e erebtion sprsefe. When
dffeetot wnd taegdt celispes co-Talturpd Cgpéﬁmpm&m ‘etheiseﬂ b6 the eflfector cell
r.the,lo control, of .
a%@&%%&%‘iegﬁts %&gtlt{o?{ ér g g%% lelR\lée etaré,e{1 ?eél(sj apy 1rt1ﬁ%te the ffusmn of
thepweeelli@pess Tatrpeoteibiattivajes dlie expaRSonnf higiferast gene ander the
dehaekoaghy L’Pﬁl eﬂéﬁ%é (@dt- ﬁ@’gﬁmﬁ%})' L& Me %@Wegp%%qulllw of

decrease i.n cif erase tIVIt Re ents use i
%etg%e@stmlﬁ efagell dusien vey memorr banessying the de¢rease in

lodrnak apenity, A st abI e HeLa tet-on cell line (BD
Bi osci ence, Cat#: 630901) harboring 15 pTRE2- Hyg- gp

160 160 i.nd ' nd
LEEY RETHEE e e
(mmklymm stablert{eliartetdon cellDvEENBD Bi68didnbBS Gat#WH309009 hatboring

eﬁg}’%glg]f@% %@Wﬂé@ u@&&?c{zé 1§duc Sﬁ%l ’ltat td/iéPct% express

Hléquqatéi@? Bsion protemdhecplisawate mamet@llncé m DMEM ‘atQpaiFBs & 400
hﬁm;\d% A Hg Ahpﬁygﬁﬁﬁcfé% 8. @Mﬁ@séﬁ%& nv5 14162%) CEM-

and 20 ca rles

I‘ﬁgr' %?‘ maﬂ&%ﬂﬂé? soe)f% pamheeytgulsevedreel walceulmrféom USA

NT& RIS Re&gents PREQ{hm (Ref® 5198-)Q|%tt e‘§s Hurﬂ% @Dﬁlt a'-‘h{éﬂ @@RE" and
were spli week a

s HE T R i ety erofer gpae eceels Weerpapizinsd ib RPMI

la4s-ay 0%yRRSeA niVoghegmindGal. S#rng/ nt2G8108. Gélsrade ilit t8ide Eweek at

lllp g{i/llkﬂ [gﬁl%o%fdﬁg{w@?%?]gte% sDggo '?eéygsetégsaizgfsé%g elgro&tga, at #:

Esm styredoat 80 &d in @hcgmgafm sing dissalpedwith the buffe Hrovdet. 4)

Df%gb?cy%x?é ﬁﬂ)ﬁt BD :fﬁosglen&b @a@#iﬂ?}?? V&l Red gfe % g{%’ﬁ% stotk soliltlon in

RB-16 s’ were

W)@WP?%E‘PFF %‘2@0/6: pI ated 7,500 cells per well in
384-well cell culture white plate in 25 DL of pheno

r edThé esayoMht perinesden feltbwst Dy 1:0%615RRS- eaeblld welt ddkacBbd with 1
X Poypsm ?6%5‘%), p%]ted 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
UL of diluted compounds in phenol red-free RPMI-1640 containing 5% DMSO (final
DMSO conc. = 1% in assays) were added. Fifteen UL 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 [IL 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).
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@edyi are givembeowead on a top counter or a |um noneter.

(Experinmental controls: standard CCR5 antagoni st
control; no coppgund con NO . 13! t cel
control). WD 2 08? R ““86@?§h%%g§n —101 Sone
exenpl ary |1 C50| data rksul ting|from K026
envel ope- nedi af ed cel I celT TUsion 3fay arej|given
bel ow. Conpoungd—No (I‘Jq Cell lFusion 00026 1-75
0.014 1-78 0.p075 1I-781 0. 00001 101279.094 |1-148
<0. 0025 1-142[0.0175 _I-146 ¥0.0025__1-304 0]0037
1-356 <0.0025 | 1-2321=3 0025 [1-23500%W0o5 |- 214
0.0025 1-73 1y 1-18.19. 0099 {1-402 0<@940025 EXAVMPLE
13 5 FORMULATI ENS—Pharraceuti¢ nposttions|of the
subj ect Conpounds foklé&nlnlstratldﬁywm5 severa
routes were prepared descrilbed i s Exanpl e.
Q)rrposi t | on fo &% al I i%z qu stitat : nn%YOt)(?él nmr QJ| ent %
W/ w. I-146 <00025

1-304 0.0037

1-356 <0.0025

1-232 <0.0025

1-235 <0.0025

1-214 0.0025

I-73 17

I-18 0.0099

[-402 <0.0025

EXAMPLE 13
FORMULATIONS

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.



Active ingredient 20.0% Lactose 79.5% Magnesi um
stearate 0.5% 10 The ingredients are m xed and
wdizeE@nssd | nto capsul es contai ni ng about 100 RQT/E@20K/)000976
one capsul e woul d approximate a total daily dosage. WO
2005/ 075484 PCT/ EP2005/ 000976102102 Conposition for
Oral _Adm nistration gredient %w./w. Active
i mpegitiomfondrahAdmmdstrationtBhr at e 0. 5%

Crosscarnellose sodium 2. 0% lactose 76 5% P\/P

(pol yvi nyl pyrrojjogidigy 1. 0% The i ngredi,gpt/srare

conbi ne aTTe > ' st as

met hanol .  Thictiveinanedienton i s then dri ed-@%d for ned
into tabl et s\enifal Qbdigredbout 20 ng of gagfive
conpound) with™an appropriate tablet machine. 5

Conposi t i oferéssearmeloseAddium st rati on (C) 2109gr edi ent %
wt./wt. Active und 1.0 g Funmaric ,d 0.5 g
Sodi um chl ori de ga%g‘?sg Met hyl paraben 076% /og Pr opyl
par aben OPVUP (goly@nsipytratidesugar 25.5 g1.08erbitol (70%
solutiony IZ-85 0 veHg%m R (va{merol T T ) L. g 0

FI avidiiipgredieptgratomiiged pndgrenglatedpisingy sotvient sitghggmsthanol.
TheSorrh@latiR fisrfheﬂ_ Bﬁf:d ﬂgi Reined o Q&lﬂetﬁtdgﬁfbiﬁiﬁgfabdlﬁlﬁﬁ 2 mg of active
suspension, for oral, nj stration. arentera

BEERIPG) MR P BPPIORSREIABR PISHRE wh . Acti ve

ingredient 0.25 g

5 Composition for Oral Administration (C)
Ingredient % wt./wt.
Active compound 1.0¢g
Fumaric acid 05g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring | 0.035 ml
Colorings 0.5 mg
Distilled water q.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 gs 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

10 isotonic. The solution is made up to weight with the remainder of the water for



Sodi um Chloride gs to make isotonic Water for
injection to 100 mM The active ingredient is dissolved

wono@/opesti on of the water for injection. A sBETIER2®RN00976

quantity of sodium chloride |s t hen added with
stlrrlngto rrakethe solutlon iO|soton|c The

SOl ut| up, t o, wei h he re r

ipjret R RB A odan Boerakeen b gerl G BkeRES todwteril
doﬂj:lﬂ',fdﬂson, f| I tered through a O. 2 m cron nenbrane
filter and packaged under sterile conditions.

Sup ' ' (E) Ingredient %w./w.

Act i bilfory £81 fa 8 Pol yet hyl ene gl ycol 1000 74.5%
Pol yet hytene—ghyeot—4066—24—5%Fhe—rRgredrents—are—
nmel t ed toget hegyredient m xed on a stedomidwh, and poured

into 5 nold contal 2.5 g total I ght. Topi cal
For rmul ati on %Eﬂ IH gnts gr ans alQ:yvleve compound

0.2-2 Span Bayahylmegmﬁmmm M ner7als%>| | 5

Petrol atum 1 th ar 0.15 | paraben

0. 05 BHA(hP?l‘Y%VE ls%ﬂg?ﬂlg&g)nam in /?)p%/n pV\at er aq.s.

100 Ald 1n§1fedfeH% drOgRel fo@?:t‘ﬁerh mmed%ta%ean?ﬁﬂhcﬂ'@mgd into

heat ed to_abou stirring A suffici
5 fa‘agﬁf?litﬁmb‘?g%xéﬁé?ta];‘b’el%ut 60C i s then added with

10

15

vigorous stirring to emulsify the ingredients, and
wat fopidabRomaialedo(F). about 100 g. 10 Nasal Spray
Formul ati ons (G Several aqueous suspensions
containing t om!&g&ut 0. 025-0.5 percent active

conpound—ak Yd._as . nasal spray for®hdM$t i ons  The
formul at i onsAamelc@ﬂ@bllﬁd contai n inactivgaingredi ents
such as, for xaérapl e, mcrocrystalline cgl | ul ose,
sodi um

Tween 60 2

Mineral oil 5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anisole) 0.01

Water 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 50-100 microliters of formulation per actuation. A
typical dosing schedule is 2-4 sprays every 4-12 hours.
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spray netered punp typically Hglivering about 50-100
mcroliters of fornulation per“&tuation. A typica

dosi chedul.e.is 2- rays every 4-12 hours. WO
2005/ 5% %&gﬂeﬁ%ﬁ‘?‘éﬁ% b‘bé‘ﬁgg‘iﬁé%‘ég ﬁifsfﬁﬁ“%é’rﬁg%#ﬁpwg claims,
@tmgds@@ﬂhéim spdvifidformgor ingeriessafiai ql?léd:n@ for pé&f_o?x!ﬁﬁlgf the disclosed

: ¢ - i ¥ specific forns, .
Aol A8 BB pr AR TG RE P oMo BRES W B epBigriate, may,
fepAttsiner imanacorebinaidoref sucl fatiwes; be utilizedifor reglizibethe invention

i E6drosRems BfYtdf, as appropriate, nmay, separately, or
i n any conbi nati on of such features, be utilized for

real i.zi the invention 5 in diverse forns thereof.

The 1% EksoitE inKoGHR oA breasd Bradiedde seme Beleil birvepofillustration

atet eampley fovgyurpdses bf darityahd Qﬁderﬁtﬁﬂdi@%.amllt’iﬁab_efo%flious to one of skill
Y

) | ari d t.andi ng. M1l b
T I R I A
appendedecaimsrBherefpréyét iptolnt unlecstond ihiatithe hbocdperistiont b ntended

: ' oF Lt 1g.to be underst.oqd
SRS S0y TUBLEL e e T IO Brtor, o
etqrpanedrgtathreferpase to s ahove deseriptitm bsit gpmldinstdad be
deferBith dDRitS Bttlefce oltRE i d
reference to . the aﬁov eﬁglgg'gargl Fgﬁﬂ%ﬁ{ﬂsgﬂgnﬁh}l% @gécope of
eguivalsapsde whichsugh cldimesreeatitied t o the ol | owi ng
appended clains, along with the full scope of
equiAlpagerits, patenthpjsiitationsund pibliBating cRéd int thAtpphtdtion are hereby
n

. icati.ons.an ublications Cited
R EBh e A R AP 2P T80 eRiRieptPabgthing extnt as reach
ipdiyidualatentrpatérdiappletion er publicatiah wepesoniadividiatly dbgoted.
same extent as if each individual patent, patent
application or publication were so individually

denot ed. WD 2005/ 075484 PCT/ EP2005/ 000976 -105 C ai ns

1. A conpound according to formula I, rtR2b R2za (H
)mgH2)a R3 N RloR12 O (CH,). O wherein: 5 Rl2 is R
(c, R
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(CH2)" Ais (CH2)g; R1L is C(=OR4, S(O PR4,or C(=0 X,
wherein X is NR5SR6 or OR'; R2a and R2b are (a),

wonadspemdent | y 10 hydrogen, Cl.10 al kyl, C2_1loprairkemps/00976

C,-1o hal oal kyl, C3_7 cycloalk I C3_7 cycloal kyl-C1_3
al kyl, C -lo heteroal kyl, C1°% alkylldene Cl_10
het eroal kyl i dene, aryl, aryl-Cl 3 alkyl, heteroaryl,
heteroaryl -Cl_3 al kyl, Cl1_10 S wherein 2 or 3
nonadj acent carbon atons are i ndependently repl aced
Wi t hl.-20eqmp@mnd acbibtdimgyto-fofdila I, - (CH2) WR8 wherein wis
an integer form2 to 6, and the C2-6 al kyl ene chain 15
optionally contains a doubl bbogﬁ (C}Q)V[}hNR9
wherein wis an integer fr & or (b), together
with the carbon atons topuhi 'h 2 attached, are
o- phenyl ene optionally sub L g: th 1to 3
substituents independently | ecte }#Ton1the group
consi sting of Cl1_6 alkyl, _6 haloal kyl, C1_6 al koxy,
Cl1_6 thioalkyl, 20 Cl-6 alkylsulfonyl hal ogen,
NR5aR6a, cyano and nitro with the proviso that if R2a,
R2b'Wh@@EMher with the carbon atons to which they are
attached are optionally substituted o-phenylene, mis
A2 R3 is C -lo alkyl, C2_10 alkenyl, C _lo
het eroal kyl, C3_7cycl oal kyl, Cl1 6 al kyl-C3_7
cycl oal kyl, Cl1_6 al kyh heterocycl 7 aryl, aryl-Cl_3
al kyl, heteroaryl, 2 Ci?@val%yl oaryl , O( =0 R3a
wherein R3a is O 19fal k—R I W or C3_7
cycl oal kyl, or a frag of fornul [la-11c; WO
2005/ 075484 PCT/ EP2005/ 000976 - 106 _i30 NF H'/
¢%§ 3 b Ho R4 is C1_10 al kyl, C3_7
cyclog q’Cl 10 substi'tuted aIkyI het erocycl e, aryl,
1. 1o _alkyl,
e 0 e W S
cycloalkyl heterocycle Cl1.6 al kyl, aryl, aryl- Cl 3

R yd R%Meé e padypendbntGl_6 al kyl het er oaryl when taken
i ndependently; or (b) C3.6 al kylene or [(CH2)2]20

Wneg‘ ver {’Eé/%l“ @f’%é}ﬂ} L ézzé‘?F%ﬁ?n ar ﬁ‘?lg%bﬁé(é% ‘%}%%raﬁ‘% "

i nde@emyelonlkyl-Coy alky) Cm hetemdllwl,eﬁﬁnao alkylidene( i hetergadyylidene,

t akefyit QGRENE bk etbrdalY HRGEHy1- €Y 28RyPE, GLlil ¥H¥in 2 or 3
nonadjacent carbon atoms are independently replaced with -O-, -S-, -NH- or -
NR’-, -(CH,)R® wherein w is an integer form 2 to 6, and the C,-¢ alkylene chain
optionally contains a double bond, -(CHZ)WCH=NR9 wherein w is an integer from
2to 6; or

o; het

(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, C,.¢ thioalkyl,

C,.¢ 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;

R®  isCyio alkyl, C;.1p alkenyl, C;.1o heteroalkyl, Cs.7 cycloalkyl, C,.¢ alkyl-Cs_;
cycloalkyl, C,.¢ alkyl heterocycle, aryl, aryl-C;_; alkyl, heteroaryl,
Cy.¢ alkyl he’ceroaryl,C(=O)R3"l wherein R* is C;.10 alkyl, Cy.10 alkenyl or Cs.;
cycloalkyl, or a fragment of formula ITa-Ilc;
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10 R8 is -CN, -NO2, -CONR5aR6a, COR9, -NHSO2Cl_6
alkyl; RO is OHor Cl 6 alkoxy; RIOis Nor N'"-O R

wO020Bb7484 al kyl , Cl_10 heteroal kyl, C3_7 cycl oatksiP2005/000976

C1_6 al kyl -C3_7 cycl oal kyl, | rocycle-C _6 al kyl,
aryl, aryl-d _3 alkyl, heteroa , Cl_6

al kyl -heteroaryl; 45 mis O X 1; n is independently
0to 2 oisindtly% p.isO is |
to 3; 20 wherein/s edcl/ sai d he aryl A.s F

i ndependently selected fromthe group consisting of
pyridyl, 1-oxy-pyridinyl, pyriridyl, oxypyHendi nyl,
p%/nr azinyl, pyridazinyl, pyrrolyl, thienyl, furyl,

Rbi

Rm daw0.y kikyp s az@loalkyl-0f dzsibytitutdduligd, Heverocycle, aryl, or heteroaryl;
I soxazol yl, isothiazolyl indolinyl, "N Boc-indolinyl,

RoTER, B (D Gr ety et SR, &5 Mdoan, T, Sy cycloaly
1, 2, Betaracpale €nydkdaaryl, diving: ;3 alll, ReRbdadl5484
PCT/ / = [ . and said
het ei%é%ﬁ }%%gg%glﬁ%erl?gﬁzi(&ﬁﬁﬁgé%ggﬁgﬁﬁ y substituted
wi t by Gses alkyleng 9g 1 (GHpda]eQ whhen daleadogethem t he gr oup
consi sting of hydroxy, Cl1_6 alkyl, C1_6 hal oal kyl,
K afid @k Ya) HplrdpehACOAdlA%Y C) Chk§lchBbAAE, talnhdependently
aryl Cﬁbi al @M h arf/lcgg hgt er aré{ o>ily§,. t hi oaryl,
t hi cHedFaaplivie & PYH(CE R Q Ren fpkem Mgettishr v |
h7eter ocyclyl, 5 Cl1_6 al kyl heterocycle, Cl1_6
Rl kyis dpdifogeny|cyandmStiz@lky; al kyl, S02NR5aR6a,
(CH2) UCO2R9, (CH2) uCONR5aR6a, _X1C(=0O X2, d _Io
Ky ¢ [ . a, 5 c . hitro and
1??1_11%) g}ﬁrﬁ?}j@ %th?%lhﬁgg ,&O%‘?ﬁlgnﬁggzg&éaﬁ tar bon at ons
are . independently replaced with -0-, -S-, -NH or
NR5,1s PEShs #k9X3 an integer from0 to 6, XL is NR 5b
or 0; X2 is NRGR6 or OR3 and R5b is H or Cl_6 al kyl;
RO dadhorsai-dheterocycle is independently sel ected
fromthe group consisting of pyrrolidinyl,

1 B | - rolidinyl iperidi nyl, . nmor i nyl.,

hi o’%rg*'t?h”@%’?’n@rl? R By 8¥‘3?33¥991 (}1-60#153-3#5 odk
pyranyl optionally substituted with 1 to 3
s ubdtétengsyales Gip dépleayb prilyCigeallgt thetbroarghCy b alkg atgroaryl;
consisting of hydroxy C1 6 alkyl, Cl1_6 hal oal kyl,
rl_Gs @bkexy, Cl_6 thioalkyl, CL_6 al kylsulfonyl,

hal ogen, NR5aR6a, 15 cyano and nitro; pure
enantj aners, %{f%ti ally resolved enantioners, racemc

Tni x i$AngEPengs Kbt i cal |y

o  isindependently O or 1;

P is 0 to 2;
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;



acceptable acid addition salts, hydrates and sol vates

thereof. 2. The conpound according to claim1l having a
woaosrsuska or Ib, 2b Rea Rib Rea (H ) m (CH2POTRP2({05/000976

p "2)0 (H) (;p)07W NNNR RIENNL )(CH)o

(CH). --O CH2)o la lb 20 whePéin: Rea and R2b are

ol wearh Sl S and said PAEToRiR Bre Sptiphal ik dnletis Spstituted with 1 to

al ky3 subsﬁfueihﬁ shlecttedl fratrkthk grdtip. b siatiskgydfi Iydnexy, Cl ¢ alkyl, C;.6

et arBat Cirelioms i Tl e, thiogByLifigent Qi anvlony
V\herkmterozrybvxysthmmﬁ teroassk boyvh Cat dkgxwheteroaryl heterocyclyl
5 I nd nﬂﬁﬂthle%ﬁ&?aleaé esda uian -NHS@zCl 6 B.Iﬂw-l

&é % whi ch t heai‘lg
me H2 ﬁﬁﬁ@&@@w %CU o&M@@%@W@-em
W t INRRE, Sranibbsitrotanad, §o amﬂe@ﬁmﬁ Nk B mh@a&e@@l cérb@ﬁhtoms are

t he oup consi 6 y Gl

o1 enmes oot h T Ry s A SRS B nteger from 0
PCT/ t5R2 80 & NRB 97 ©; X 18R HCloy IORTTahd Y is Hhat Ggealkyl;

NR5aR6a cyano and nitro with the proviso that if R2a

0 e a s:llg %g{ep&?fcl@'is 1Pd%ﬂgfl )&9@6@{1% {h% Q{‘Qﬁp;ﬁporfsfg %of
m i spytrolidinylel- metlwbpmrnydmylycmneu divet, sraypheljny), tbmnwrphohnyl
cycl Y1 OBt ht%a%upi ®3
t@ﬁ%*b“wﬁl P 3P>§ PPy ssorpeodeng
aI kyqu endertly se eqﬁe 1:@ t Rgroupgonmp{ggg of| drqjgg Ci-s
R, 4R4e,CR'’ hal(mlkyﬂl, CiQ all{bxy,C(llasrtﬁlo’aﬂcyﬁ €, is aRgllstloyfl Halbgkn, NR*R®,
wher ei n, said heteroaryl is independently
15 seléﬁ?%%a?$8ﬁV¥he group consisting of pyridyl,
pyri mdyl, pyrazinyl, pyridazinyl, pyrrolyl. thienyl,
pure yhantlmild'aqxattgdl],y rﬁnpivad (ehgdtioniﬁs,(mb ylixtuirési pzaymakeutically
aryl and said
zﬁaﬁé?%gééha§@g0h§ ?ﬂ %ﬁ%ggéﬁegﬁt y ‘substitut ed
with 1 to 3 substltuents sel ected fromthe group
consa- dhe sgmppung arcexding torclsimal kyying eiormudg lagn Ry | |
Cl.6 al koxy, C1. 6 thloalkyl Cl.6 al kyl sul fonyl
hal ogen, NR&@Rﬁ cyanq and nitro: RE5 enﬁh sai d

het er ocycl ecs, mno_dzi«tw sel ect@@b tdhg, p

consi st N N-R' R¥N N N-R'
V4
(CHy, \=(CHy, )0 =,
0

Ia Ib
20 wherein:
R*and R? are (a), independently

hydrogen, C;.10 alkyl, C,.10 haloalkyl, Cs.; cycloalkyl, Cs.; cycloalkyl-C;.3 alkyl,
Ci.10 heteroalkyl, C;.;9 alkylidene, C;.jo heteroalkylidene, -(CHz)qRB, aryl,
aryl-C;.; alkyl, heteroaryl, heteroaryl-C;.; alkyl,

25 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, C;.¢ haloalkyl, C,.¢ alkoxy, C;.¢ thioalkyl, C,.¢
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pyrrolidinyl, 1-nethyl-pyrrolidinyl; piperidinyl,
tetrahydrof uranyl, and pyranyl optionally substituted

Woi2005/015480 3 substituents independently sel ect edT/EP2I95/000976

the group consisting of hydroxyl, C .6 alkyl, Cl1_6
hal oal kyl, C1.6 al koxy, Cl 6 thioal kyl, Cl1.6

aIkyI Ifn an and nit.ro a
TR R e BB R %%S%ad. BT Bl e, v

Rt e mathir with Ithﬂ:arbbn athN tywRichithey €e @itaghed] e CpHO)AHS,

S(O) hn X is NRSR6 or OR'; R2a is
EIB% ﬁftfd:& Bp&ﬁ&lewﬁﬁgﬂkyl C3.7 cycloal kyl, C3 7

cIoaIkyI Cl_3 al ky C -lo he oal ky|, Cl1- lo

g%’kws.cdem@kylccl. o e Wi S,

wher RétBrogy&é C,; 28k, a91) aﬁ;ﬂ@%ratkyp aeﬂaﬁﬁrﬁt @m,samyl eheteroaryl

| ndependent ly rep aced with - or NR5-

A R T e

al kyl - G3_7 cycl oal kyI opti onal 'y subst i tuted aryl,
opt i Whaieiry substi t ut ed aryl-Cl1_3 al kyl, optionally
substituted heteroaryl, optionally substi t ut ed

het
b e i it el st o i,
5 RyPYHEmicyH PBEEYL Wléqwey enmgﬂ 1. thigngl, Gucgh imidazelyh pyrazolyl,

X,  RbxazB¥l, &gz IR lisetLolgPardiskéthRgolyy Claim 1. 4. The
conpound according to claim3 wherein R7 is hydrogen

\?\Azerﬁ H s@d a pé Egﬂyﬂxﬁggo Oagé]_gatgoc &wcfégécf)efgy subst1§uted with 1 to
het e3 adiskidentrseledted Groal felgrovecansistiag of hy’lrovon &4ljs alkght

b a a
" naesrEhR CokBafty hisAgn T SRR, SRR,
15 Rzyangag @nitomal |y substituted aryl or optionally
substituted heteroaryl.

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

3. The compound according to claim 1 with formula Ic,

ﬂc O

R'  is C(=O)R%, $(O),R* 0or C(=0)X, wherein X is NR’R® or OR"";

R®  isCi10 alkyl, Cy.10 haloalkyl, Cs.; cycloalkyl, Cs.; cycloalkyl-C,.3 alkyl,
Ci.-10 heteroalkyl, C;.io alkylidene, C;.;o heteroalkylidene or C;.;o alkyl wherein 2 or
3 nonadjacent carbon atoms are independently replaced with -O-, -S-, -NH- or
-NR’+;

R®  is hydrogen;



6. The conpound according to claim5 wherein R4 is

optionally substituted aryl. 7. The conpound accordi ng
woOaQowslas4su 6 wherein R4 is optionally substitut @dT/EP2005/000976

phenyl. 8. The conpound accordlng to claim5 wherein

R4 IS optlonally substituted - H@teroaryl 20 9. The

B, BREE oo BhS St oSl Bl ary,
pyri nptigahally@@lbstmﬂaﬂ hiyyl -ihalkyl, uptiehally satisditiyted heteroaryl, optionally
optlgﬁﬁhbxdfﬂggg %ﬁ 11(:%azolyl optionally

oIy

subs I'SOXa ’optionally substituted
Eﬁrrok¥ . 10. The conpound according to claim1l with

e sérmallyll eptignelpsubstifted /31, eptionally sibsOOR4d helter @410
25 Ais (CH2)q; WD 2005/075484 PCT/ EP2005/ 000976 -

5  $#10 1sﬁ§?ﬁrdg%n%@}%aﬂly¥y| Cl-1o0 hal oal kyl, C3_7

cycl oal ky cycloalkyl Cl1_3 al kyl, d-10

heter% C _lo alkylidene, Cl lo heteroalkylidene
] alkyl wherein 2 or 3 nonadjacent carbon

atons are independently replaced with -0-, -S-, -NH

pr NB2, R3 is C 10 alkyl, C _|o heteroal kyl, C3_7
cycl oal kyl, C1_6 al kyl -C3_7 cycl oal kyl, 5 heterocycle

%11§le hgahpa%;q deﬂ"ﬁrﬁlm i 18l kyl, heteroaryl, C1.6

eteroary I'S optlonally substltuted aryl

Cgtlonally substituted heteroaryl; R7 is hydrogen
Thegprypiound geqosding 3o claim 3 Thereim Rpisurydregen or aiatiyl.

to claim10 wherein Ais (CH2)2 10 12. The conmpound

10 accos dile@oipoahdabotdi i clies wdleraih @ 1€ wherein R2b
Rea R7 R -NN-NCOR4 le O R2a and R2b together with

he c n atons to which they are attached are ortho-
% optionally substituted with 1 to 3
substltuents i ndependently selected fromthe group
R%Bnsis €4-1ondkydf Cly hcmmp,lkyﬁbr G:.alalyl wh&tin® td nahddjdcent carbon

ﬁ; I ga?t?RE ﬁhﬁg@ %4'91 cya d angi&ﬁjx Pe ﬁjdegenaciehmr f’éf)llchQEWR’h -0-, -S-,

H- or -NR-;
15 R* is optionally substituted aryl or optionally substituted heteroaryl.

6. The compound according to claim 5 wherein R* is optionally substituted aryl.

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.

20 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 Id wherein

25 A is(CHa)g



R3 is Cl-10 al kyl, C3_7 cycloal kyl, C1_6 al kyl-C3_7

cycl oal kyl, optionally substituted aryl, optionally
weoeubwstorsast ed aryl -Cl_3 al kyl, optionally subst PCOEE2005/000976

heteroaryl, and optionally ﬁggstituted

het er oaryl - Cl 3 alkyl; R4 is tionally substituted

| b
KB SR GbaRIORS ) DGR S b @WW
wh ehetér@kogl, ommdem, Gy-10 Iwerpayyldeneoaﬂkwa bWb¢rem
CHR t 5,
[l‘kw At A AEE0 ol BB entlF repReDIATIOqEn oY 3‘3*%? aak
- But yI - 3- cycl ohexyl et h
RT - 5260 Ak hy hetsaslo ga-wﬂeiﬂmr frgallyliCar ergoakyly 5

3, 8hdbRERdS Ol L Akflda 3 Dh&eh@rﬂ%ﬁdﬂl@&h%roaryl
° PCTII:I%E’ZO%:S/O fakpitarpl aft 4a%3ty|

I% %)293% 91 [Tygquggtguggﬁﬁ Eggﬁfﬁfé esgiaﬁmgtex I1'112teroalryl

3- Benzyl - 4- but yl -

R[1-ﬁznihaydnatﬁykdhﬁnzoyl) pi peri di n-4-yl]
-1-oxa- 3, 8-diaza- spiro [4.5] decan-2-one 5 4-Butyl -
[ 1:(3%,8 di methyl - benzoyl) - pi peridin-4-yl]

94 3. ftetrahydro pyr an- 4-

ylneth l)-1-oxa-3, 8-di aza- 4. de ~2-0ne
mly gon{ppunézcw%rl 6@??&18’5;11 AdS @E%)Hi n-4-yl ]
-3 |sobutyl | - oxa- 3, 8- dlaza- spiro [4.5] decan-2-one
1o 4- Byt ViteSonlpolinf 2crdinges biyim hevittothe formuilp b witreind - y| |
-3-(tetrahydro-furan-3 10 ylnethyl)- 1
- oxa- 3, 8-di aza- spi r ogP4. ﬁyadecan 2-one; conpound with

hydrochloric acid 3- yll byl - 8- |
1- (2, 6- di et hyl - b%@z 1) -_y IR’
-4-propyl -1-oxa- 3 2%19 ro ecan- 2 ‘one

3- Cycl ohexyl net hyl -
(2, 6-di net hyl - benzoyFb-plperldln-4-yII -4-i sobut yl -
15 oxa- 3, 8-di aza-spiro [4.5] decan-2-one

Rda' RER® ﬁ?géﬂ{emﬁtlﬁ)&he &xrbbh atonds t0-whictethay hrehﬁllazlmﬁl are ortho-

d S'C %ﬁérlgfd%{%eggucg@py p&bé?lgga;gq% HHQ%}P éesluhé u%n s [r@eglndently selected
( 2, @m‘ﬁi Rty EaRByg b hylrpey, iGlis allegh 1, ) halodlkyloGas alkoxy, Cis
3 cppaRaG bt B 1%%%‘2%%@3%%@? RIS )
-pi peridin-4-yll -4-ethoxymeth
RE- oxsE 3, 8lkyll, &a.acpghoallof.A015) allﬁyé-én cydeallyl, optionally substituted aryl,

1-, s Lilkyl, optionally substituted heteroaryl, and
(2%@38%6 Pﬁ&ﬁ%ﬁ é' ~pi |oky lr‘in -Yy - 4- (2- et hrgxy-
optionally substltuted heteroaryl Ci3a

15

R*  is optionally substituted aryl or optionally substituted heteroaryl;

20 R®and R® are (A) hydrogen, Cy.6 alkyl or Cy.¢ alkylcarbonyl when taken independently
or (B) Cs.s alkylene or [(CH2)2}20 when taken together;

R”  ishydrogen or Cy.¢ 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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et hyl )-1-oxa- 3, 8-di aza-spiro [4.5] decan-2-one
3- Cycl ohexyl net hyl - 8- [

wQ-20/085484 et hyl - benzoyl ) - pi peri di n-4-yl ] PCT/EP2005/000976

-4-(2-nmethoxy- 25 ethyl)- 1 -oxa-3,8-diaza-spiro [4.5]
decan- 2- one; conpound with hyddéchioric acid 4-But-

( E) GX Uﬁagrhﬁﬁ@gé% >y(ly| mt;ﬁ/afpﬁr@m 91}’} ]-1-oxa-3,8-diaza-

-1 osparod4.8dbcar-a-giel I 0 [4 5] decan- 2-one
4- But yl - 3- cycl ohexyl nmet hyl - 8- [ 8- (2,

1 RGO s ey by Do 11 ot diana

2005?13@1%418]@@@?2@2005/ 000976 - 112
4- But yl - 3- cycl ohexyl net hyl - 8-[ 8- (2,

L B g3 o
4 Bdf cirelxeﬁ&z eAstAl4-gldecan-2-one

1- (4, 6 di met hyl - pyri m di ne- 5- car bonyl ) - pi peri di n-
4 yl4- Butyl-rSOMa&f;’G dinfltB7lebenpoy P pipériin- 491 a31isdb @R 1 Dxa-3,8-diaza-

I | met hyl - 8-
[1 (sf}lﬁ’{%?f‘%c o?e%r |m;| n)é 3-carbonyl)-piperidin-4- yl]

- 1 -oxa-3,8-diaza-spiro [4.5] decan-2-one
4 Blﬁ-ﬁu%Se[}leGZCﬂaémydthﬂtHwko)&) -piperidin-4-yl]-3-(tetrahydro-furan-3-
1-( y O¥ih )~ Y
dl o gﬁp;lltypoi f)ga? g]% %‘g%aa%- 1%_ Si&% éz &r}e, gor?lpm?ﬁ(c?‘wg’ch%ydrochlorlc
-cy@F exyl methyl -8- [1- (1,3, 5- trlnethyl- 1
H pyrazol e- 4- carbonyl) - 10 piperidin-4-yl] - 1
- OX 63' @rﬁoﬁ’éx@ﬁﬂetﬁ ALg- -[ﬂé-@]m@'&?ﬁﬂer&bﬁ'}‘%lperldm 4-yl]-4-propyl-1-oxa-

| th | -
ﬂ@)@c ?%’?gﬁﬁ%ﬁa% nzoyl[) -piperidin-4- yl] - 1

-oxa 3,8-diaza-spiro [4.5] decan-2-one; conpound wth

tri fﬂ-ﬁpdohayhnethyla&[lj(z é-dBuethik-Berczpyl)) -pliyser jdinrat i h-iSobutyl-1-
[1 ? ran- 3- car bonyl ) -

pi pé)?(lgc?Ag gif%% ¥Jir465;8&g g"!; elea spiro[ 4. 5]

decan- 2- one; corrpound wWth trifluoro- 15 acetic acid

4- B@f(}}fd@:@]@@h}é;@ e érdimethyl-benzoyl)-piperidin-4-yl]-1-oxa-3,8-diaza-

[1 (g iref4 | ABdaRYl-ohs 0xazol e- 4- car bonyl ) - pi peri di n-
- 1-oxa- 3 8- di aza-spiro[ 4. 5] decan-2-one

-C o
%2%’ RS -%%H@a%-!?pﬁ-ﬂémﬁ%bmzwp-plpepdé&-ét_-yl]-1-oxa-
3 8—3;8 diaga-sifita[a.5] decan-2d@man- 2- one; conpound with
trifluoro-acetic acid 20 4- Butyl 3 cycl ohexyl nmet hyl - 8-

0
o R e (AR BB B - Fietpomett-
tri flroxero8-dirznispiradi.a] deaaIBa{qnle 3 cycl ohexyl net hyl - 8-
[1- (2, 3-di et hyl - benzoyl ) - plperldln 4-yl] - 1-oxa-

3,8 , _ : :
T ot s e
1-
L ar
tr

ARCHENER ) Pzabﬁaﬁrp&w. e63Therangi n- 4- yI] - 1- oxa 25
8-di aza-spiro [4.5] decan-2-one; conpound wth
| BlCyelioher@fiettyl-Bcfild(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-oxa-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-o0xa-3,8-diaza-spiro[4.5]decan-2-one
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4- But yl - 3- cycl ohexyl met hyl - 8- |
1-(1-net hyl -1 H pyrrol e-2-carbonyl) - pi peri di n- 4-

woRhosh7eea- 3, 8- di aza- spi ro[ 4. 5] decan- 2- one; CORPOAER2005/000976

with trifluoro-acetic acid
4- Butyl - 3-cycl ohexyl rret hyI ][12'

3, 5. R SpER Bt %r e Biinbuhd) i o4 bicyclol3.2 oct

t ri fﬁwﬂpboaﬁetskmamslﬂro\[%meﬁ 9-7051484 PCT/ EP2005/ 000976
- 113 4- Butyl 3-cycl ohexyl net hyl - [

1- 2 t 3- b

pi |(oer| gl 4§YC’I]EL Q%Jmalgh gyéa%gagla %ﬁﬁpﬁﬁ% 5-carbonyl)-piperidin-
decatryl- bn@a 3§o<ihpzaumlr0i\dl Bletari-B4amer 0- acetic acid

4- But yl - 3- cycl ohexyl et hyl - 8-

[ 1- (@Bﬂ%ﬂﬁy&ﬁmh@JWlﬁ%ﬂﬁﬁﬁl[ﬂ (@'49&55& %Yl He- d3 \%\?r?ﬁﬂ?l)-%iperidin—&

aza-spiro - one; oun

tr| fYLér(B‘aa{%idﬂaéiéEirﬂ[‘l %qu'o%@ cycl ohexyl net hyl - 8- [

1- (2-di net hyl am no- benzoyl ) - pi peridin-4-yl] -1-
oxa-8Batylisazalobpiylme{tsl-8][ 1 deaneth-Bieo 19-@&5@@141&@4%}&1 _oxa-3,8-
tri f&éﬁ% 3”?’&’?% d:eC Rd 4- But yl - 3- cycl ohexyl net hyl -

[1-( zO I)plper|d|n4yl] - 1- oxa-
3,8-diaza-spiro [4.5] decan-2-one; conmpound with

t ri f4-Butyb-3aeyelohexybmitdyt6-[8-(1,5- trlmethyl 1H-pyrazole-4-carbonyl)-

1- (ép ggmhm [AE5 Benda RBIBYaRPERL O] 1 4 Y

cyclo exyl meth di aza-spiro

.5 ne t(flnpound with trifluoro-acetic
aCI B 3 cyc exylme 8-|1-(4-methoxy-2,6-dimethyl-benzoyl)-piperidin-4-
8 ( ]yi BB@Z{@ABL&-ﬂiaﬁaﬁ-E}bldcb [8:54dachn- Z%ME&h}Zaguﬁfd/ Wil I@ﬁﬂlyér'aeicgﬁlc acid

- 0Xa- 3 8- di aza- splro[4 5] decan one; conpound

uor
2‘ B HOREGThrBrE P et oo Gpvms srsboan)-
sp|p1pf[rtﬂ.115}4d)dl:-—1&>xﬁl-3,8 diaza-spiro[4.5]decan-2-one; compound with trifluoro-
%]rc degr 1-carbonyl ] - benzonitrile; conmpound wth
rlf uoro-acetic acid 4-Butyl-8-

(1 cycl ohexanecar bonz é) eridin
3- dyRuhé>eyslrbenimethyl-8-6443.3; @meﬂwﬁmxwiwﬁcpnbosyl) -piperidin-

dquDylFlQBﬁS@@E’&Ql&P QM HeéahLi bHer o-acetic acid
4- But yl - 3- cycl ohexyl ne

G B Ewéeéhﬁzﬁifﬁé%@awsé%w -Plperidin-4-il-1-oxa-

tri B3l8dinge-gmied|dS]dehn-2-dnddubtpodndywith eliftxororReliyAcd- [
1- (furan-3- carbonyl) pi peridin-4-yl] -1- oxa 3, 8-

di

[ THRAPGS A IS oS B R e
[1 ofpyS-dinrrespiraldSidasyh-R-qriepermnpoundiwith briflderosemetd; &id

di aza-spiro[4.5] decan-2-one; conpound wth

trlt;l 103 _f@bh&yRSdtHyI AR [1-(2, - -
3 WBut% 2éiry el Ere % dlmec%hyllégenzoyl) flpendm é y1£1 oxa
BofiazasyiieaiL %ﬂ%ﬂ qunﬁefqrapw wigh fifluerpraceiiacd c
aC| d conmpound with trifluoro-acetic acid
4- Butﬂdtyl%-cyuhbmﬂnydth;ﬂtﬂqw {B4- dﬁmethyl—benzoyl) p1 er1d1n -4-yl]-1-oxa-

i R R e e T

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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4- Butyl - 3- cycl ohexyl met hyl -8- [ 1-(5-nethoxy-
| Hi ndol e- 2- car bonyl ) - pi peridin-4 30

woRhosh7eea- 3, 8- di aza- spiro[ 4.5] decan-2-one; ceapPER2®DS/000976

wth trifluoro-acetic acid WO 2005/ 075484
PCT/ EP2005/ 000976 - 114 -113-

1 (s SRR Gty prot 2B Rragrole--carbony)-

yl]- p}p@mdm?l,’c-&l dl-axa-3 Spdiand-shif] 4 6 irtar22-@he; codepm@id\eth trifluoro-

wi th,tdi.fLyor o-acetic acid
4- Bu t § cyclohexylnethyl
1 (th|ophene - car bonyl) - er|d|n 4-y - 1-oxa
8- #iBird-3prdhexinsthyide n&zmoﬂvélanuomuml)ﬂpnphndm 4-yl]-1-oxa-

t ri fBBQ[leaas%%' £ 5Riekdh-5- oﬁ‘lef&') ound i t?rﬂ]%]é% B ka8
(pyrldlne 2-car bonyl) eridin-

1 ox [ i 1.0 ] an-2-onge; conmpqund w th
it f&fﬁ éfqu@@&e&lﬁ%-@ﬁﬁw@m@ﬁéa@w%i -piperigin-g-yl]-1
1- ( 2exme} Bydlaz[aysplrdl[mﬁmcﬂﬁl-bﬁ&)dohrpbluﬁ& fwith tRifho¥d-heetic acid
1- oxa- 3, 8-di aza-spi ro[ 4. 5] decan- 2- one; conpound vvlth

t ri fi lBQlli‘)ﬁ 3a8f§: dh%ﬁﬁ%eﬂlgr-ébﬁ%yé %1%6013/0-{8? heﬁlxiﬂqﬁ%trpdg iloyl 1 -oXa-
oxa %8‘8‘1@%&?505495 degas- 2}pdes@amp2uodmthduﬂpom4dce¢mhhd
trifluoro-acetic acid 4-Butyl-3-cyclohexyl nethyl - [

1- (ps/'[l-‘dlfA%e 1- ﬂfeﬁgfh\é@ cﬁb@ﬁfl g%%rlﬂmyh%xnl -%—bgl!ﬁ‘ 33, 8

dlaza L ecan- 2- one;

P roebPet sty o éxamr@sﬂro [4-5¢qrermiRenrys: sempgundwith
1-(r1yiﬂaz>rd;ece’&c@alabonyl) pi peridin-4-yl] -1-oxa-3, 8-

di aza-spiro[ 4. 5] decan-2-one; conpound with

trif ci

o, pit BRI bl R R hym oy pobemir vl - diper-
ohe wimé‘t Hyllecdn-—b-mae,&oaapodmdmﬂsqmﬂluofm-a&hc deidan- 2- one;
conmpound with trifluoro-acetic acid

4- BUt yi ¢ 3BG '30§/€P&é - 80xb-1- )
1- (5 et b&:PSO azoF’gﬁ% cg %6’%‘§| oxa- 3.8 d“aza rSPio)t-pldec-8-yl)-
1- opape! U?:tﬂ?fi"éhoéﬂp)’ rkspaomril @é@mpozn wet fa:tﬂmpmmgbtwatid
trifluoro-acetic acid 4-Butyl-3-cycl ohexyl net hyl - [

1 (2~ BEﬁyhBl(ild?tlag@laﬁeé’a'rE@{ b mnpgﬁﬁ)r s%ao%eaag rheth%lol -0xa-3,8-
u
1 iR B e ReSd ahe SRR P YRR T B e -

t
1- met hyl -| H pyrazol e- 3- car bonyl ) - pi peri di n- 4-
y| ] 41Buatylk3- 3y<80h!¢xa¥haeth]dl-$—f[)1 -4fubjrd @ aarbatyl) AsiperidifipBylid -oxa-3,8-
W
4-

(
']
}391;{2? g rH %-Snecc' ﬁlpgunfl th(hl triﬂuf)ho—iicetic acid

r
1-
IHim dazol e- 2 car bonydg eridin- 4- -

- ox&=Butgl-#icclahaxgimeshylag- -(&mﬁ =carhongt) plpﬂpimfﬂdyl\}wlt-ma 3,8-
tri ideslspir8[ass]HecadCl- Gn@@ofh’p@%ﬂﬂ katBreRnGbIgeeyt %thl

[ 1-(tetrahydro-furan- 3-car bonyl ) - pi peridi n-4-y

oxa dj 4.5 ound WI th
tri #?%rﬁ?ﬂ 5‘516@?}?&%& - 4“8&? 1@'&%‘["8!4 WiRgidipi4-gl-1-oxa-3,8-
[1 d(a4a—n]at¢{é)6)}dédan€mhmeeﬁlpoanbwﬁt}ﬂtilﬂ@bl@eideﬁt Acid- YI]

-oxa- 3, 8-diaza-spiro [4.5] decan-2-one; conpound

? é%éé%@g%g%&{éﬁlﬁh}q MR £99% a%7§ Aclilaza -spiro[4.5]dec-8-yl)-

piperidine-1-carbonyl]-benzoic acid; compound with trifluoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(2-trifluoromethyl-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-(5-methoxy-1H-indole-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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4- But yl - 3- cycl ohexyl nmet hyl - 8-

[ 1- (3- net hyl - pyri di ne- 2- car bonyl ) - pi peridi n-4-yl]
WQ-2005873188- di aza- spi r o[ 4. 5] decan- 2- one; conMpPOURATAEP2(H5/000976

trifluoro-acetic acid 4-Butyl-3-cycl ohexyl nethyl-8- [

1- (1H pyr azol e- 4- car bonyl ) - pipeéi-di n-4-yl] -1-oxa-

3, 8-di - Spi .5 -2- : d with

tri f?-mzé%q%ﬁaegygggﬁ[](S—mgtrl]l%-th%ggh%?lgg-ca\ﬁl)onyl)-piperidin-4-
4|— Bzylﬂ'-: 1)=&cac&flclii)a}ze-)spirﬁpﬂ;ﬂﬂleca&i—éné;%o{rﬂaoﬁﬁ& ith-tdifubf9-8R%C acid
of-4-yl)-acety’ |- . . _

P ek - R s o B 251 o
4- Bud,$tdigzacspirobhzidptamel opk;-@npbupt enithl taiflebyd-aqetipeciddi n
-4-yl)-1-oxa-3,8-diaza- spiro [4.5] decan-2-one;

Z?gﬁ@iﬁﬁ%{@;%}&h@ﬂlh@%ﬁi{ﬁ:e(%).}'fldﬁ‘éiéjca:l'gonyl)—piperidin-4-y1]-l-oxa—3,8-

: ! s o
1-( 2-@%-%%g5§$e§;r¥aéaemmm%@rw@h Hiflpogpjacaticgid
3, 8-di aza-spiro[ 4. 5] decan- 2-one; conpound w th
tri f4-Bakd-3a0elohexdiethyl-8-[BULYhetByCyiidhe3Yda R piBeridin-4-yl)-
1-(3; Li n-4-yl - | ) - - 4- -1- .
o OB A el 5l PR e iesirid b gy e acd
trifluoro-acetic acid 4-Butyl-3-cyclohexyl nethyl -8-{
1- [8BatdFetydphepilpethal:B+1-(B-meéthylsfuspi-@rgtionyl) Spiperidin-4-yl]-1-
Qecanio Sk spirdlicHBeclntr BhBEBrTRLAR Widh itworgsgepic cid
4- But yl - 3- cyc] ohexyl met hyl - 8-
1- ( %—fﬁ-@r%&@gmﬁyﬂ%ﬁ%ﬂ;lpyﬂéinerérqaalpqnyhl~pip]eridin14-yl]-1-oxa-3,8-
oX a-dlaf- $hid] 45 FRtdr02 loheRondRAiAAvA PR FIu ot QAR M t h
trifluoro-acetic acid 4-Butyl-3-cycl ohexyl net hyl - 8-

8- [
1-(3- i di n-3: vyl propi | )-piperidin-4-yl] -1 2
ox RO b B BT PR b e e Beibbearidiag - 1-oxa-3.5-
t ri fdiamrspira¢4s jdecame2-dne; compound with trifluoro-acetic acid
4- (4-Butyl - 3-cycl ohexyl net hyl - 2- oxo-
ot pet PAPhE 1 ERRD e PR ohenymetiyl- 1-oza 5.5
4- Bligga=spire\hpldaeany-erespmmung with trifluoro-acetic acid
1- (3, 5-di net hyl -i soxazol e-4-sul fonyl ) - pi peridin-4- yl]
-1- -8-gh ' 1Bl slesa e 10 W in-4-vyl1-
1 1] oot o s R g | Sakahylagole CORBUTY Bpbdin-4-y
4- B 5[‘{;{@7(“5‘1’8[?f‘iog]é-e?,nsz‘&’Pﬁ;éPﬂiHoﬁPﬂﬂm}’r‘é‘ﬂé’PéQ'&C"éiﬁlaﬁld
onyl ) -piperidin-4-yl]-3-
gy C l4eBetylsB roptihldxylmek-8 [ B—(tZi-in_&;tlhylsthiatzole{M_cdib&nyl)dpiferidin-zl-yl] -
ecan-2- ope;. rifluaro-acehic.aci T
[ 4- ?&9’50%25141?%%%?%@% arrg%'ﬁf/lf’-cffné))?gp Iw1{h {FifRidkS-acetic acid
- - 3, 8-di - Spi 4.5] dec-8-yl)-
oi pdr PTG lngihyl-o ] b{ sy IH-buraaieds- cabbusty pipsridin-i-
i QD 0 SR oL R Bt i Y b et acd
1- zenesul fony] -pi peridin-4-yl) -4-butyl -3 L
E cyg?@ﬁ&ﬁ%ﬁ@?’i‘ﬁ}&m&@&@@-ffse-f%»ﬂ%ulz%-lmsdéﬁ\{ls-zrQﬂrbqnyb-plpendm-

decaniP1aixe;3,8-diups-spico M Bedahi F-bnig comPpe ahd withGtifuoro-acetic acid

4-Butyl-3-cyclohexylmethyl-8-[1-(tetrahydro-furan-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-(4-methoxy-thiophene-3-carbonyl)-piperidin-4-
yl]-1-o0xa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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4- But yl - 3- cycl ohexyl met hyl - 8- |
1- (t hi ophene-2-sul fonyl)-piperidin-4-yl] -1-oxa-

WQ@ 2805¢75@a- spi ro[ 4. 5] decan- 2-one; conpound w POT/EP2005/000976

trifluoro-acetic acid 5 5.
4- But yl - 3- cycl ohexyl met hyl - 8- ][]1 (2, 4,6-trinmethyl -benze
F‘e'rs U; "Hglcia llngelt}r)])rlAS IYH-methlyl-p%ging 28ca(iib@1;yzl‘)' ﬁﬁyeﬁgm 4-yl}-
4- (3= cﬁuty&;-d&za-)spimﬂﬁeﬁ Jeaant2hge; compound with taflgorgrasetic agd
|ro [4.5] dec-8-yl)- piperidine-|-carboxylic acid
é}?ﬂé{ andey- S cavbbiyl)- idin-4-yl]-1-oxa-
tr| gllgﬂt?113 %él?]ipc acét%lﬂidglllgBu?W512 -C %:l hlg& 1per1 m g
[ 13 @2dissadtimiealipl desemmaoyic) CERRIAIIEL oo aie%
triaza-spiro [5.5] undecane-2, 5- dlone

- Pl s Ry hahp - W@f-ﬁkﬁiymmnhidaﬂol gyD)-acetyll-
V4
p. p@inegidin-4- Sgliyjl Ofa?é @5{3%% -sproldpidesin 2z ypound,with trifiuoro-

one afdficRcid?46. 9- 248) 5- But yl - 3- net hyl -9 { 1 [
(E)-3-(3,4,5-trinet hoxy- phenyl) acryloyl] -piperidin-4

15 A %lht&l' Qgﬂ@%yﬁ 83- - r@la@ktgﬂgﬂﬁﬁaﬁ 2—‘y§’)nﬁ-oxa—3 8-diaza-

4 ( SpiBofi4yd] d&amel- ny¢,cgmmbn Wltbﬁa sory-afetisacidpiro [5.5
] undec 9-yl)-piperidine- |- carboxylic acid

h%!:loﬁgﬁfﬁﬂéﬂlylaﬂn[ de2-iaapelundl-adetyd) -piperidin-4-yl]-1-oxa-

|qu -acet |
(3 dmpareriRgit 5&@@%321 9nepL<pf@P?‘m$Wﬁh§ﬁlﬁ1“°f§ ARy -
- 0xa- 3, 8-di aza 20 spiro [4 5] decan-2-one; conpound
W t iy-Buidyf-B El@haqhhethyla&l (3-morpholin-4-yl- proplonyl) -piperidin-4-yl]-1-

6- d,qﬁféﬂ-ﬁj fﬁ:%é lﬁl(zllgé ﬁ;g cﬁe)ﬁh r?e, chmé xg;li Wlth trlﬂFTro -acetic acid

-oxa- 3, 8-diaza-spiro decan ane; Sund W t
hydmesuﬂybsmyclahad/lmathﬂuwl {%(an(thylanﬂffrﬁ@tlh&rv tPéﬂElGngl
%355&9&19 -4y llox’% g 4Bk RpX Y484 B¥dah=2L o @ompound with trifluoro-
aza- spl . 5]'decan- 2- one; conpound with
tr| facettr asit et i c aC| d 25
4-Butyl -8-[1-(2, 6-di met hyl - benzoyl )

- Pi REBLFL-B- &cmhl»xy&nemﬂyys: I{Mﬁ-&tﬁzdkﬁ-yhacekﬁb-pqae[m@} y1]-1

2 e%ﬁg‘x?rz J%gfafa-(sgﬂ‘g% ﬁ.%c[ahlg#o 4 ﬁ%%@?}lnd with trifluoro-acetic acid

plper|d|n 4-yl]-3-phenethyl -1 -oxa-3,8- diaza-spiro
. 5- Bderbam-yzlohmeylmedmb&d b 3piyridin- 673'3119@@919117&«\, @meeldgbfla’l

[4
4- B t <
SRR AT
3, 8-di 5 d 2. 4w

R LI S b o@fgrnﬁ%aa%gp %?;%%6% doseHs

FIJJ Pcﬁdlﬁé“l%a?& fic bcld ﬁerdz!yl‘r&td?yl benzoyl )
rdin hexyl - I - oxa- 3, 8-di aza- spiro [4.5]

ie(éf&pﬁﬁw aretopepln Mﬂﬁﬁ BrJ R RSEAE iy -piperidin-4-

- pi pgJ-il ixa-38 ﬂﬁa]za%p(r(;[g)S] deqapiyhe; lggmpb)miwnh trifluoro-acetic acid
oxa- 3, 8-di aza-spiro[ 4. 5] decan-2-one; conpound with

tri fi BY {y? Saﬁe@ 8- 93 dimethyl- 1H-pyrazole-4-sulfonyl)-piperidin-4-yl]-3-
cyclohexylmethyl-1-oxa-3,8-diaza- spiro[4.5]decan-2-one; compound with

(2
tr
1-
|

trifluoro-acetic acid

4-[4-(4-Butyl-3-cyclohexylmethyl-2-oxo-1-oxa-3,8-diaza-spiro [4.5]dec-8-y1)-
piperidine-1-sulfonyl] -2,5-dimethyl-furan-3-carboxylic acid methyl ester;

compound with trifluoro-acetic acid
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5 4-Butyl -8-[1-(2, 6-di net hyl - benzoyl)
- pi peridin-4-yl]-3-(3-nmethyl-butyl) -1-oxa-

Wa@ 2805¢75@a- spi ro [4.5] decan-2-one; conpound WPCHVEP2005/000976

trifluoro-acetic acid 4-Butyl - % cycl opropyl nmet hyl - 8-
[ 1- (2, 6- di met hyl - benzoyl) p.plé i"di n-4-yl] - 1- oxa-

t fi fg dgﬁ%na%gflﬂtongﬁkﬂaen A yl)ozp gutyfgrgqoﬂexy\ﬁquetﬂyl 1-oxa-3,8-diaza-

4- Buspito{ 85] decfi226ort coahpyindoeitiz trifljoro-acetic acid
plperldln 4-yl]-3-(5-nmethyl-hexyl) -1-oxa 10

3. B At S ety R8I 20 fne nﬁ%ﬂﬁfb%grl)%ibgridin-4-yl]-1-oxa-

1- ( 23-8-dazaespiipl 4-bldagany2-pne;sopwong with-tyifforo-acetic acid
-3-(2-ethyl-butyl)- 1-oxa-3, 8-

di aZ@:mdﬁylfﬁEﬁlcfh]eﬁﬁﬁﬁﬂrygisq@ (22 R aHAyMbdlenesulfonyl)-piperidin-4-

trifl
- BUl{LE @?Ze smrﬁ@»cfﬁgircaséa%ﬁﬂ )
plperldln 4-yl] - 3- pentyl | - oxa- 3, 8-di aza-
spi r@[(@B&bdécquﬁle thyb gfxoridoxd-BJ3- dlﬁZaf-épﬂm[JDS]&i‘eeI&ﬂ)

aci g%g,g%(ﬁn é/ }T&g[u(li&%éfﬁ%fﬂgﬁlg%ﬁi g)ze%{élacl?e, compound with

3 8 tmﬂa@ep-smtmpd 5] decan-2-one; conpound with
trifluoro-acetic acid

if (Bgi-Blu 3(&r ﬁE)YxE Q@lﬁgoyil Z-e[ﬁnglg%clhﬁlletnﬂyl-beﬁoyl) plgendm -4-y1]-1,4,9-
3, 8- tﬂ‘@é"“zﬂ”%#’i‘f%ﬁﬁn% 'éﬁﬁf? one; conpound Wi th

trifluoro-acetic acid
4- BLﬂI—BhEyB—BE(ISX &cﬁlﬂkﬂﬁiyﬂydxyhﬁaﬂ@w?[l (2,6- dlmethyl-benzoyl)

T g i GaeRitt b RESnoine e 2469-249)

trifluoro-acetic aC| d
4- But-ButyB3fmethpl-8-{ th Bt h+(3,4.benimephgxy-phenyl)-acryloyl] -piperidin-4-
D' I t
| gg)gcggggl %1%1,]:? %lﬁ(j‘[’jgzggﬁéc ﬁoj;ée{lllg co nggﬁﬁcamﬂl tﬁﬂuoro -acetic
trlfalC ro-acetic acid
4- But yl - 3-cycl obut yl met hyl -8-[ 1-( 2,

6- dignest-Birtyt -Bﬁﬁé’tﬁi'lé -ORbf1e63kacl, D-dazd spiro 5. ﬂ)&ﬁdec 9-yl) -piperidine-1-

? " ?fcgﬂ)%gtgl S%éc{ &C gp%}hglgspcheny amlge, compoung W1¥M trﬂluoro acetic acid

4-Butyl -8-[1-(2, 6-di met hyl - benzoyl)
-3 P |8 ;ﬁe[_rli- @ Dimythlyl-Ber(zayhypdpavidin-at 11-3) phiknethgl- 1 -_oth-S,S-diaza-
1 K 1 f g i
?fr@{r ggég%l%éré%]cag%‘agﬂ? azﬂtﬁgﬁﬂ[;&%n?c%{i Qaﬁ"
2 6- dj met hyl - benz % pi per.i
3 (12 Wh?ﬁglolaﬁzqﬁ&mqthnl kal(2,8; c@nmﬂaiépf@myﬂ)o{mn@!lyl piperidin-4-

decg): Ro18,8-&i/m 4. debaﬁ-QlcfrJeU@ngp&ﬁﬁF\'vﬁh AFADMEYic acid
200 /075484 PCT/ EP2005/ 000976

o R G bR MB%WQ'n3%@r1§1%%1yny$3<z-methoxy-ethyl>-1-oxa-

1 oﬁa%—«ﬁa&—splai[a5$¢ucamp4orﬁ] canpound- witle trifeorpadetid avitt h
trifl uoro acetic acid

4p|B pterdl [[11 (éﬁ CQLEgth%F h%o&@eﬂi@gﬁd?ﬂ)é} ifl % gthy)sl oxa-3,8-diaza-
3, ssmr@ééléq;and Pug; @mgemwzh hargonpound wi t h
trifluoro-acetic acid

4- BU!IBH 1688-[ 1L(4, 8- BmeihyE bbb @eﬁlﬁ@x\ﬂil)n 4- Xl ghenethyl 1-oxa-3,8-
erldl ydr oxy

3. 8 @r4s r%[g g%%c&n-g]-mbeee%rﬁpgu tKéBﬂ%@n%FEW aqid

trifluoro-acetic acid

4- BtrBpityl 8- [ 11(Z,@-dimethyebingbyld epipendin-4-yl]-3-(2-fluoro-ethyl) -1-oxa-
“Pi g grdlgﬂarkpﬁi'oﬂ %]’d%ca(n‘ZZ UL h%ﬁ’pounla)(m)(h t1r1fPuoro acetic acid
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3, 8-di aza-spiro[4.5] decan-2-one; conpound wth
trifluoro-acetic acid 10

wa-2ps/002u86- Di met hyl - benzoyl ) - pi peri di n-4-yl ] - 4PaetERryi05/800976

-(tetrahydro-furan-2-
yl met hyl ) - 1- oxa- 3, 8- di aza- splrkﬁzf 5] decan-2-one;

t . d 4-But - .
(2. e T Ly By apineneir T feo Pl st dinse
trif bpieco[drSdddrgh- zmayémdeMmtB m8futirazaetsqicid[ 4. 5] deca
n-2-one; conpound with 15 trifluoro-acetic acid

B 2 60 PR A OBy L -1
[ 4. 5PX@é@aqha@ Piee[4.8 @macpnm sampaund; widh bifbiose agetic acid
acid 4-Butyl-3-(2, 6-difluoro-benzyl)-8- [

1- (24SBdHoe( hy2,ckEme ))elpz!o?ﬁrb kﬁdlﬁ A - 3'-@-3—111%@1}11 -butyl) -1-oxa-
8- dlaza decan-

? ?(Iaf Séoﬁh@zaaﬂ’ ?5&%:%1-2- ne; compound W1t9h tl‘lfﬁln?o acetlcvgc}cf1

4- Butyl - 3- (2-di et hyl am no-et hyl ) - 8-
1-( 2463lﬂylpf3}t7b}d>prbpylmyﬁyl-8p 1p@s6-dinmethylyiehzoyl Epiperidin-4-yl]-1-oxa-
oxa- 8d19ia TP‘S lecan- WE A%U%Wd[%ﬁi fEREROYRGi ckd

trif Uoro

1- (2, 6-di net hyl - benzoyl eridin-4-
P Bmirlm;{(ﬁbmmiﬂaﬁ%«&o% Bipetdinal i3 (- etig-hexyl) -1-oxa-

decap s%lmeSfl&gmm%-WJn@ édmgddﬁqrvat@ﬁﬁmo?o@eé& a%fa
4- Buty dlnethyl benzoyl) - plperldln

CompbU f‘ﬁ%? S bb ey opehgs ﬂla—&{}s@m é“tY)rloxa‘3 5

(2, 6dﬁwep1hy[k15lq>@m@woe; pbmpound with-tsflioro-acetic acid
-1-oxa- 3, 8-di aza- spiro [4.5] decan-2-one; conpound

with,t F%ﬁ]?% @%?ﬁagt%x}yf%n% Bﬁggrldlg i -3 -pentyl-1-oxa-3,8-diaza-

1- (2 ben
- 3- pwrd&ﬁi@cw{a‘mmwmp W@bt@ﬂlalrdtaaztac—a@piro [ 4. 5]
decan- 2-one; conpound with trifluoro-acetic acid WO

20054 (ﬁéﬂ% { ﬂ%ﬁ‘ﬁ%@l@?f QQQ%% ?183ﬁ§in24 ?’l}dr SB@)He’tl%/'l bLanzy -1-oxa-

1- (2 di me zoyI) pi oxo- |'- oxa-
db:d zdaazaswilr.o ZJ Tl 4033 ORI }W%MWOBQ ea‘%tmgﬂ i
aC|d met hyl ester; conpound with trifluoro-acetic
aci d4.-Bupyl-3(8- Wdcﬁtex{/l—eth 1)-8-[1-(2,6- dlmethyl-benzoyl) p1per1d1n -4-yl]-1-oxa-

1 ( 2%(@3{9 !%zgeoﬁtp%g ?Ec?ecax |2§ orpe, BS ergllpgllng]d withl tl]lﬂuoro Acetic acid

s |ro[4 5] dec-3-yl }-N, N-di et hyl - acet am de; conpound
Wi t h4-{Buitfl}84 bi- 62, Grdisnethyabéroyl) - Bipendingd-yl] -3¢ 2-fluoro-benzyl)-1-oxa-

( 2, G%Q cﬂﬁ%% roEe L y%r)—%%@’egdn%dﬁnﬂ Wit trifluoro-acetic acid

3 8-di aza-spiro[ 4. 5] decan- 2-one; compoun th '
tri f4Beod- 8aE (2 dimethylbengeyl) -mperidin-4-yl]- 4. (1 phenyl ethyl) -1-oxa-

1- (23,8-ddiA® h‘)é[élf @]@@Z&Nt%n@* doRip dtind-vth/irifluoro-acetic acid
- 3- pyrldln net hyl -oxa- 3, 8-diaza-spiro [4.5]

e SR -G RSO B A o

pyr i 3BnliZaybire{fhyldetaneX-@ne; 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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3, 8-di aza-spiro[ 4. 5] decan- 2-one; conpound wth
trifluoro-acetic acid

wWa-2815t075488- ( 2- di et hyl ami no-et hyl )-8- [ PCT/EP2005/000976

1- (2, 6- di net hyl - benzoyl ) - pi peridin-4-yl] - 1
-oxa- 3, 8-di aza-spiro [ 4. 5] deéé& 2 one; conpound with

triflyoro-acetic acid _4-But
1- ( B-6L-6-frddimpth yg,-gﬁlzzéy}))plqur p14dyl}r44m9t|hyl -3-(tetrahydro-furan-2-

3 ( m@ﬂfyl)hpbkzilS% Jihzaedpinol 4.5 [Hecal -2 Oher dntrolindAaAtISRifluro-acetic
L%cwdecan -one; conmpound with trifluoro-acetic acid
4 B

[ 1-(2, 6-di net hyl - benzoyl) pi peridin-4-yl]
pi peridin-1-yl-ethyl)-1-

oxa fBBﬁtyd:HSa[zla Z@dmtf[tldylﬁu]edzmﬁh)n-pﬂaemdm 4eblapd 2y draxtykrethyl)-1-oxa-

t ri ]2: é“&ﬁa%ii é?&[‘él%llg%)a}ﬁ)z é?éggé%ﬁhogn%{mﬂl trifluoro-acetic acid

roli d| n-1-yl - bc@
1- oxJaBnyY"a— i1a2 élmqtla[lﬂaesm ipegidisnd-yllcdntpdwdexgratiyl)-1-oxa-

trifg &G‘Ia@a-@%ﬁb[@@é&&bﬂ | 226ne; compound with trifluoro-acetic acid
4- Butyl di met hyl - benzoyl ) - pi peri di n-4-yl]-

2-
L Bt ?y}_ A eibadiontspinspifinsfallsn 2 meheo-ethyD-1-oxa:
co nmmdﬁazmpﬂno ftdr5] 8dcan2ee®s edmpound with 2rifl dorBedcptie Seid [ 1-
(2 dlnethyl benzoyl) -piperidin-4-yl] -2-o0xo-

spl r o %igj g’xyl nZIQIYRI-PdPem}IR )%I Yll:lcer{la n,yl -3- (tetrah dro félran -2-

Wi t Wlmctihy )uloom-éﬁ 1478-spéofh. 5 [2igcan-Biony coaapqumd Wlth tnﬂuoro acetic
(2, 6 met hyl - benzoyl ) -piperidin-4-yll -3-

(2-nmethyl -thiazol-4 ylnethyl) - 1 -oxa-3,8-diaza-spiro

[4.5 decan- 2-one; .C ound with trjf o-acetjc

hei d-ButF SR Biedsa) PenyyP s dack - 6610 2

(2, Griflhomniathyl dRAzd) I Joxad, P alazsHspird[4¥l] decad-2-one; compound with
oxa-t3 8-di_az§ s‘g‘iir o[ 4. 5] decan- 2- one; conpound with

tri 0B8PS 38t fedaci d WO 2005/ 075484 PCT/ EP2005/ 000976

- 120 4- Butyl -cycl opent yl net hyl

(2 &rﬂutrybﬁﬂy’r 216- @mzetlwll )benmy%eplpdmdmﬂél-yll 113- é%trcﬂcmromethyl-

r ] .
PR bL SRR e il Ao OB Bichfgoro-sceic
[1 aelzl 6- di met hyl - 4- nor phol i n- 4-yl - benzoyl ) -
pi peridin-4-yl]-1-oxa-3, 8-diaza-spiro[4.5]

ge% a,t.tnB&ypsqz ,6CHTROOISEn. 15’13 mgw‘é -dihéhy 1%@@3&19@1;&%'@1 -4-yl}-1-
u enzo
Bt e ane gt BB Tifao-ate e it

decan 2-one; conpound with trlfl uoro-acetic acid

4- Bt FtyB3-(D-dlethlabirdi-ethyByd- [ b Eha djthythpl-perzogl) pieridia-4-yl]- 1-
3 (o% -gySr Ehg%egg'ps}{cl E(ﬁé\é% gé%naehcckmgound with t%%li}] JO acethc acid

trlfl uoro-acetic acid 10 4-Butyl -
1- ( 2;Buth-Brd 1 1946= dsmﬂwbynwbemp@mdmﬁ ylil 13- @-methasy e}y 1-oxa-
ent 33 &ﬁyd dpido[ 4@]@5 #n-8:=HepRn PRl Plvith ﬂﬂ@&%%&t@c 20

C
conmpound w't h trlf uoro-acetic acid 4-Butyl- [

1 (gill?q{gllt-ﬂj -Q%,gfcﬁ ’aﬁ bﬁgﬁ)y e]gllpgrllélm—él-yll]—3—propyl—1-0xa—3,8-diaza-

3 8 splir@{2 ] dguian - dné; folppamn@witherifloampaaticasidt h
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-dinethyl-benzoyl)-piperidin-4-yl]
-3-(tetrahydro-pyran-2 15

WO Rowstonyds) - 1- oxa- 3, 8- di aza- spi r o[ 4. 5] decan- 2- ORET/EP2005/000976

compound w th trifluoro-acetiﬁ acid 4-Butyl-8- [
1- (2, 6- di met hyl - benzoyl ) - pi peritdr n- 4-yl ]

- et - 1- d
doc I B G st B e PG Gl oSl epa-3,8-diaza-
4- Bwpyﬂo{tBS dec-B-l@Rethyt}Hiwedrh§Hcatberylitydcid wethe! éstirfcompdund with
tLl%lué?%g%ttlgch ethoxy) 20 ethyl]

-1- aza-spiro[4.5] decan-2-one; conpound with
trifluoro-acetic acid 4-Butyl-8- [I-

[

(2 62t B@WI—[lb@sﬁzdyne)thylﬂqepmﬂlhpmendwz} yl]R2-0x0-1-0xa-3,8-diaza-

SpttolRs gt -3LyTRKER Uiethyl- Ak fRLGY |
- oxap3 g@dll aza @8. ro wt.ﬂ% deéan-c})]i]rl r?énd gét%ggﬁ%rov\ﬁeﬁc acid
trif] 4- Bu
1- (21 u f— = lh |.6 gléxheg TBenﬁqy epllpapﬁmzfl y] ]3-(2-methoxy-benzyl)-1-oxa-
- 3- (%58 ﬂth—)ébnb{%CBﬂ&é’dah -BoRg compound with trifluoro-acetic acid
yl met hyl ) - 1- oxa- 3, 8- di aza- spi ro[ 4. 5] decan- 2- one;

¢ orrpfo gﬂ%l \rgrﬁ'e[tlh ol b %enegl?dg/ %)eg?o%aeﬁpag 1|ng4 ?}'ﬂ Ba‘upyrldln 4- grlmethyl 1-oxa-

- 3- @:%-dmzh—ypl-r@%rﬁ]deqan 2-one; compound w1th trlﬂuoro acetic acid

yl met hyl ) - 1- oxa- 3, 8- di aza- spi r o[ 4. 5]decan 2-one;
CONROBRG1-Bi[Y 2t6r&fn¥ 1%e - -
EGLH  AB) Bp s Mmoo
(4- é}aéa*ém«g/h yldecgrz- @%wlapa%radw tatlporoscetic aci

decan- 2-one; conpound with trifluoro-acetic acid WO

20051/ Eﬂt@ﬂ&‘&@e&ﬁ%ﬂﬁb%@ﬂ)ﬂ@—[l (2 41dimethyl-benzoyl)-piperidin-4-yl]-
- Cy¥YCIl onex
(1 dper S Rl ko s spmpopnd avhrifugrq pgetic acid

1- oxa- 3 8-di aza-spiro[ 4. 5] decan- 2-one; conpound with
tri f4FB|ldbe8-e[d:df2166dlamit}Wl-benzoyl)—piperidin-4—yl]-3-(2-morpholin—4—yl-ethyl)-

[ 4- G4 ;% %}( dagka?% szs?ﬁ’&)ééa%‘?i-ﬁ}{k-'cghﬁ?&%hhvﬁ%hat'rﬁlugfc%@eﬁ@aéid

p|ro

pi peri di ne- 1-carbo ngﬁ% 5-dineth I-benzan1d
c onpoiHl-i L H2ordimethil-benroxdi piperidined-all-3-(2- plperldm 1-yl-ethyl)-1-

4- Bigky13; 83dﬁ¥é3~k]]§ii’tﬁ[435|] dRbfvlord; cdmpound w1th trifluoro-acetic acid
1-(2,6-dineth 4-pyridin-4- yI benzoy

Do P bk Ao R B S BAG co
( 5- Budxal3,8-diazaispirejdyd |dedanyl-eRe;@wmpolind with trifluoro-acetic acid
-oxa-3,9-diaza-spiro [ 5.5] undec-9-yl) 10

(F?Iofrgz)% ng'[ﬁgf %rcﬁﬁétﬂgl ggrézggﬁ lglﬁélj?é/lhapﬁﬂ] Z3°f20(1aﬁ4eﬁ1yl -pyrrolidin-2-
5- Bib yathydl-d yaxach&-didzaspingl4-ddecan-2-one; compound with trifluoro-acetic
[ 1- g&d6- di net hyl - 4-pyri di n-4-yl -benzoyl ) -

pi peridi n-4-yl]-1-oxa- 3 9-di aza-spiro[ 5. 5]

l dSC grbuztylog Tl (5 GFEﬁmet Wenzoyl)t prllpgrlléllg r40)71 %eg))lcoc 1 ao():(Ia% 8-diaza-
spiro[4.5]dec-3-yl}-N,N-dimethyl-acetamide; compound with trifluoro-acetic acid
4-Butyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-3-(2-methyl-thiazol-4-

ylmethyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic
acid

3-(2-tert-Butoxy-ethyl)-4-butyl-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
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15
4-[ 4- (5-Butyl - 3-cycl ohexyl net hyl - 2- oxo-1 - oxa- 3, 9-di aza

womisraf4s4 5] undec- 9-yl ) - PCT/EP2005/000976

piperidine-I-carbonyl]-3,5-diﬁ§bhyl benzoi c acid et hyl
ester; conmpound with trifluoro-acetic acid

5- Bu
Y. o SRR B 1 et baprer-gippridin--1)-L-oxa-
1- ox%@lgzadsp@zm ébieczm[ 3-ofkLredyoand vitneifluossrpartiodcidi t h
trifluoro-acetic acid 20
5 Bulnﬁ W -
Uéﬁnei)ﬁltf}{égﬂt i hen_%ﬁi/ﬁlmethyl 4¥ frsorphohn -4-yl-benzoyl)-

p| peP’iPSPﬂmzl Il O’_Ea‘37§ a23-spig] h3lslesas-2-wng; ®nsgjound with trifluoro-
unde&aﬂcaadne compound with trifluoro-acetic acid 4-
[4-(5-But yI 3-cycl ohexyl net hyl - 2- oxo-| - oxa- 3, 9-di aza-s

iro, n
S. perlBgl El gﬁﬁ&ﬁé‘w ~benzoyl)-pinerigin-farlly dthiarqli4sylmethyl-1-oxa-
C onpi;&ﬁ‘dawaptrOM B}fdlecmb-oaeiabrr@ouﬁﬂ wathi telifluoro-acetic acid
5- But yl - 3- cycl ohexyl net hyl -
él éé% ;ﬁug;}lll{@_lg?d 6- ﬁnﬁé’tﬁ&ldﬁe@ (3)?1)’? JQS%OX }% %](2-pyrrol 1-yl-ethyl)-1-
unde¥ns8- d¢4¥é~sptre Holdecanvd-one; cpmppluué mﬂaacxﬁuom -aeetidacid
5- But yl - 3- cycl ohexyl net hyl -9-{ 1-

T P M AT s T e

ecan? d§1 ghaoﬁé 8&'@‘1&/‘\’%’ TORG CPmpgrRd &’é‘Z‘ttFlgu% ?ﬂFeVDaCI

2005/ 075484 PCT/EP2005/000976 -122 {4-

[ 4- (44BBtyl-B+[13:206 dinndikepdyHenedyih)y pip2ridined -4t e3c 6t -BneBhylibazyd)-$-oxa-

ir

P por Gkt 8%8%%%%%?] -gns; comppRd Wb fyee-asEaFi

acid tert-but ester 8-

[ 1 (4aBugyi- ﬁc{lz(y%i -gimathyd rhsnzeyhz pipeyidin:- 4ot + o tatrahydrp-pyran-2-
¥ihyB:= C¥&d- Qﬂediyian?ﬁxl&ﬂ 5 d%cﬂ%@-o%egco%ﬁﬁﬁ‘ld%'tﬁ Rifluoro-acetic

[4 decan 2-one

[ 4- @ﬁdButyI 3- cycl ohexyl et hyl - 2- oxo- | - oxa- 3, 8- di aza-s
piro [4.5] dec-8-yl)- piperidine- 1-carbonyl]

- 3, B-Butfyl- 8dﬂd2;ﬂQdimeltl}yl¢©ﬁicﬁfl‘Dl-piPeerln 4-yl] -3-(2-ethoxy-ethyl)-1-oxa-

[ 4- (34%%%/ lspaﬁ?’%‘[glysgl E}ng E&Zo rrEt h Bo%nc&v(%h trifluoro-acetic acid
| peri di ne- 1-car bonﬂg}}k - 3-net hyl - benzonitrile 2-
e

[4 @sBEyt-§1[142 6ydims mastyhypiperidinet-yl]-3-[2-(2- methoxy—ethoxy)

-0 119 16¢

TP B SRS el g cior e
5 B t%utg]r% ﬁgpc% aly;-ﬁ())f{rllzg}er g%ll{)%ﬁlchnnﬁl -yl 3-(313-dimethyl-isoxazol-4-

OX ayﬁnéihydb-aZ@faSQBJdﬁhz[a spirb|4. Mﬁ%ﬁ@oﬁe,‘%ﬁﬁlpound with trifluoro-acetic
5- But.yl - 3- cycl ohexyl net hyl -

[4-%% hyl -1-(2,4,5-tri rrethyl -t hi ophene- 3-

carbonyl)-piperidin-4-yl] - 1 -oxa-3,9-diaza-spiro

[ 5. S]Bujfyidfbéhﬁz g-dimethyb benzoyl)-piperidin-4-yl]-3-(5-methyl-isoxazol-3-

hen éltl'%)gg( giﬁaq@ A b 1Y 45 adAnMEbRY ¢ &,P%%ﬁge itnSof-acetic
acid

4-Butyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl] -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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car bonyl ) - pi peri di n-4-yl]-1-oxa-3, 9-di aza-spiro[ 5. 5] un
decan- 2-one; conpound wth trifluoro-acetic acid

W6 28151075489~ 11- PCT/EP2005/000976

[4 6- d|nethyl-z-(pyridin-2-y|o§%)-pyrinidine-5-carbony

- idi 1- 9- di nd 2-
) 6 T B RO BriLcdr oo -l benzon -piperdin-4-1)-
4 But plka-3;8giatnbparof i.5bddeyh-280nef compound with trifluoro-acetic acid
1- (3 5-di chl or o- pyri di ne- 4- car bonyl ) - pi peridin-4- yl]

( S)- %Té&? %uﬁ?’%% ?Z:?o %&}B}%ﬁl@?% ?)Jo f’%?a? A3 82d19£-sp1r0 4.5]dec-8-yl)-

1- (Zp@eudmetll-galr 23)§+<;11;q§t}p( benfiamide; gpipound with trifluoro-acetic
oxa- §n§ di aza-spiro [4.5] decan-2-one 25
(R)-4-Butyl - 3-cycl ohexyl net hyl - 8-[ 1- (2, 6-di net hyl - benz

b BB L R SR P47 behzoy))-

1- ( Spiperddiabd-gli-a-pya-3, 84di&aﬂsp£‘raf435)]ﬂyéah - PoRgrcoeipdudd with trifluoro-
- 8- 0x | - gxa 3,8-diaza-spiro [4.5] decan-2-one

4- BJF%} [ 1-(2, 6-dinethyl-benzoyl)-pi peridin-4-yl]

-3-(1- hydroxy 30

cy cl biex5ButiIydyrlobextmethyb2 dixazkosps Pedifza-gfiro[5.5] undec-9-yl)-

d ec 3‘?9 %ncﬂﬁ@ 1\(?191'%91 / 5) £ %&émg@%l?%&gﬂ Q&QBZ@nd Wwith Frifluoro-acetic

3-cy
hoxy 2, 6- dlnethyl benzoyl ) - pi peridi n-4- yl]
8 oxy- | - oxa- 3 8-di aza-spiro [4.5] decan-2-one
5- Bkﬁl-Bhty?-S c{y&loh&cyﬁnelﬂhrymnyl 2@9&1&@»1{;71 -4Ppyﬁﬁﬁxh-ql-ﬂ b%nyé;]l)
I OX c oxa i'aza-s
g R B g%éﬂvzgapypf@lwé?caﬂéx%egmaﬂgﬁ
[ 1tﬁﬂuﬁﬂﬂammthmﬂ benzoyl ) - pi peridin-4-yl] -1-
oxa- 3, 9-di aza-spiro [5.5] undecan-2-one 1-{5-Butyl -

[ % 534)2( gp Séjbmjfi gyc]g'clgﬁ@é%% t?l'xlgpb%‘i[)sl {3% é’ 9¥didza- -spiro[5.5]undec-9-yl)-
undeupaidinerbtchshonyl yﬁafﬁdheﬁfélmleb%mbmmctdrqth)é ester; compound with

( E) il ro¥etiohgyy! met hyl -
[1- (2, 6-di net hyl - benzoyl) - plper|d|n 4-yl] -2-oxo- 1 10

oxa 3}33‘@ I{:&Z:;c oﬁ%y raét?\glsgf é—ﬂ%ﬂ@%ﬁl ¥, bu};hyg-bg{}zoc;y) &%Lgdm -4-yl]-

1 ( Z 6xad3, omtidnyl sphre (&2 SinHeq@inpBoheli cdmpoyhdl wildrteiRodo-acetic acid
oxa 3,9- dlaza spiro [5.5] undec-5-yl}-but-2-enenitrile

MER N L #%«*&y L%srqlgxeﬁwm ophsnog-bepor)-
ox eplpd%l,@a-dr}d a=<ECp+3nQ}k1&zﬁsgmd |8ngdchn2uone; cempoiugd with
gxéy é&é nethyl 9- [1 (2 6- di met hyl - benzoyl) pi pe
r|d|n 4- XQ-] - oxa di aza- sglro

undécL%C%Bwbércy?leh@%ﬂmﬁéylswgimloW@x Pvééqm;ﬁplrgﬁ{i Jundec-9-y1)-
IﬁzrﬁlhﬂBEI xiboB ANBALdIm&hPebdngbhitdteydampound with trifluoro-acetic

EE) - 0X0-

5-Butyl-3-cyclohexylmethyl-9-[1-(2,6-dimethyl-4-pyridin-3-yl-benzoyl)-
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-[2,6-dimethyl-4-(4-methyl-thiazol-5-yl)-
benzoyl}-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound
with trifluoro-acetic acid
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pent - 2- enyl ) - 1- oxa- 3, 9-di aza-spiro [ 5.5]
undecan- 2-one (E)-4-{3-Cycl ohexyl net hyl -9-]

W@ -20@/085484 met hyl - benzoyl ) - pi peridi n-4-yl] -2- oROT/EP2®5/000976

oxa- 3, 9-di aza-spiro [5.5] undec-5-yl}-but-2-enoic acid
3- Cyclohexylnethyl 9- [ -122 -

1- (2, 6-di et hyl - ben Di per i di n-4- .- 5-({ - 4-

hydr Yx[A-fsRtb: é%xslp @iylre%aﬂ#@xwlmg%wd.la@afslrg@5 dec-8-y1)-

undegiperidines1ecarborfyy|c3, s EfydrogiHem I}Qarb[amlc acid tert butyl ester
1-(2, g di met hyl - ngzoyl) plperld?n 4-yl] -5- o;g

Ze?gél g/-((’% VoY %’rétdﬂr{ﬂ%%g bf zo p%ﬁl ﬂ&f%ﬁg}é}og cyclél?e&glmethyl-
ridi hoxa-@lSJ—dlazaBsmrd [4.6}cbecan-2- ~one
3,9-di aza-spi ro[ 5. 5] undec-5-yl }-butyric acid

3- Oyl @haxl ﬁiﬂ%ﬁ% goh zlmethyl -2-0x0-1- 4oxa|3] ,8-diaza-spiro[4.5] dec-8-y1)-

1-(2,.6-dinet pl peri

- 5- (R!PPF%IP@)@VCHWI]% fluprg=phenyl aaqtamw ro [5.5]
undecan- 2-one WO 2005/ 075484 PCT/ EP2005/ 000976 - 124
{ 3- pi/@(@%l()ﬂl Iohexy@methyl-2-oxo-1-oxa-3,8-diaza-spiro[4.5]dec-8-yl)-

1- din-4-yl] -

oy eding, -cgﬁ%ongfﬁ%f%ﬁ%] ' Be” 18 31 7" hot al denyde

oxi me 3- Cyclohexylnethyl

1- ( 2-64-(h- iEatWFcybbhmqﬂah)athpl b&lxbdh—nxaﬂlﬁ Ptdiaza-spiro[5.5]undec-9-yl)-

BRSSOyt siahest 110 [°
1 3¢ 3-Butip mal Sy aohBst ﬁreﬁiéé‘ié%léﬁﬁyﬂ berisbyl)-piperdini-y1]-1
3 Qﬁﬁdaoﬁglﬂiﬂzﬁn@ 1|F<Yﬂ5 5Jandecan-2-one
1-(2, 6- dlnethy benzoyl ) - plperldln 4-yl]l -5-((E)-3-

esul.fo spi.r 5.
undgsagﬁ gg glyhgg@%t}%lh%i§ gjﬂy]l ?%2 %Itrmpethy?-t{uopgine%-
1- (hMquilpmdlbengledxam pelidzaispird[3y3 | lind&ah2-6md hoxy
10 et hyl ) - 1- oxa- 3, 9-di aza- spi r o[ 5. 5] undecan- 2- one
?2{':‘:%191% A[}'Eigf‘ emnzogll_%_ %J_I peet}rlyl dl ES Hletlml -3- %hepgl—lsoxazole -4-
rret Warlv@@m)fmn«;rldlwloxdirll)oxx HRaligagpip Eaﬁzfziuséq:qao Z-enrompound
undegalaAheRS aceticakidy! - 3- cycl ohexyl met hyl - 9- [
1- (2, 6-di net hyl - benzoyl ) - pi peridin-4-yl] -1-oxa- 3,
9 di . 5 undecan-2 -one 15 . .
aﬁ%{@%ﬂﬁé{ﬁn@me ]yh? &zr g THYPYREdiagiSycashenstl- o
I n @pﬁridn’i4p;flpmsdxa B;BdRiza-8pifo [Bi53dRd&Rh 2001 S c&hpound with
%yclohexylnethyl 9- [
gn u%?ﬂ%?ﬁ@?c enzoyl ) - pi peridin-4-yl] -5-(3,3, 3-
quoro 2- hydr oxy- propyl ) - 1- oxa- 3, 9-di aza-spiro
. 9} Buid3cydolRexylngethd- Wb(i)ﬁelxq}ﬂwmt-midiﬁe -4 fcarbonyl)-piperidin-4-

1
tr
[5
1- (Zn6r.giury tshalgmg%g%dee% Pl n-4-y!] -5-(3,3,3 20
x
1-

uor o- 2- hy -oxa- 3, 9-diaza-spiro

5%)undecan 2-0n '
of Mr%@ﬁiﬁh%ﬁr@w&;&c lo@rSfipnetbyltRanyod)-pjperidin-4-yl]-1-
( 3xB-3(8-dmiyird)2BIde¢hn-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-
yl]-8-o0xy-1-o0xa-3,8-diaza-spiro[4.5]decan-2-one

4-Butyl-8-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-3-(1-hydroxy-
cyclohexylmethyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one
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pi peridin-4-yl] -1-oxa-3,9-diaza-spiro [5.5]
undecan- 2-one 7- [4-(5-Butyl-3-cycl ohexyl met hyl - 2- oxo-

WO 2030085434 9- di aza-spiro [5.5] undec-9-yl)- PCT/EP2005/000976

pi peri di ne-1-car bonyl ] -2, 3- dlhygro i ndol e-| - carboxylic
acid tert butyl ester 25

5 Bu 1 | Hi dole_,
& Eﬂpolq%g?mgﬁﬁﬁ Igy Lt ethsfxi' gaéd eghyg, benzoy. pPlPSl‘ldln-‘l-

[5 5}' @”@% X?‘s@“'@aza('ﬂ)‘”‘ﬁ‘ls egdn-3-anec| ohexyl met hyl - 9-

[ 1-(2, 6-di nethyl -benzoyl)-piperidin-4-yl] -

oxa- ‘.&lﬁrtﬂlgigloawg) hﬁet[lgl - BdnzBN S HANAR- 29 - Y, %98150&975484
C

PCT/ EP2005/
(S)-§° Wlmg 1-%%?;%#@%%110@5 S5jundecan-2-one
- (2, 6-di net hyl - benzoyl ) -pi peridin-4-yl] -1-

ng 53~,B9t}d43a@akﬁlpjcefrﬁca{r50@l -uNdeSaairetBiebenzoyl)-piperidin- -4-yl]-1
u

[1- (24, éd[;rﬁl frﬂﬁs Bgﬂ%cng) o peri di n- 4-yl ]
-1- oxa 3 8-di aza- spiro [4.5] decan-2-one; conpound
wi t hL-{3-BrfirGr ld- - @efe timethylt lkngoyl) - -piperidin-4-yl]-2-oxo-1-oxa-3,9-diaza-

4- B%@%Rﬁs [u%déczs-grhgétﬁgl'} eraoﬁsa[age%? gl L i n- 4-y1]-3-

oxa- 3 spiro can- 2- one

(o BB o lehammabah fo i 2 e - benoyt piperidin-4-y]-2-0xo-1-

- 3- o tBY-dikz 9% pirS5G w7y 8 Hut 2L duord éi@&ﬁ{ét}%ﬂ ene:

conpound with trifluoro-acetic acid 4-

R kD Q-&ﬁ%ﬁ#&%%@ibﬁwﬁgﬂb@ 2-0x0-1-
corrmalﬁc? diagdrspiro [(Bl5{ondec gl but-2eéndnitriBut y| - 8- [
1- (4- nmet hoxy- 2, 6- di met hyl - benzoyl ) - pi peri di n-4-yl]

- 3- qe{l’»h@i'c'lé)h&ﬁ?net%l—%‘% ﬂ A dﬁHéthl[-g'%ééyly % per1d1n q y? -2-0x0-1-0Xa-

conpoun 0- acet
2. pfiagispimo 8 S5dindse19yYl-butzisycid methgkdstir n- 4- yi |
4 but yl - 3-met hyl - | - oxa-

3, 84dj3az 1e4h9dqc -AirRARy1- dt4-y1]-2-0x0-1-0xa-
t 3 &fj[u ryg-‘lcgigbg ﬁ{g Vo) anﬂé’tﬁ'yl.ﬁé?ﬁ@ﬁ}%%e\"fdhhél yl]-2-0x0-1-0xa
eyt %‘ﬂ?“%ﬁ BPH%%; BFH?W%Pﬂfl-benzoyl)-piperidin

4 yl]-3-net hyl -1 - oxa- 3 8-di aza-spiro [4.5]
decéf(;}zl@mylmdtyb@e{ﬂdzm - limdthylfH enasyd)-plRtidm-26i]05-((E)-4-oxo-

gé grrl)g [1369r (c)hagaé rs}glroﬁS)S undeclap drongy vl
| - oxa- 3, 8- di aza-spiro[4.5] decan- 2-one;
con&%oﬁésmlnh@:mlmmmer (3486 Gmetik tomady) piperidin-A-l]-2-oxo-1-
1- ( @xaBB,9 MaA: s?ﬁﬁb'[‘?/b}u‘%@&@%})—bﬁ’ﬂ -PRhbIaRd- ! ]
-4- butyl 3- oxa-

Lo e RS @Fgﬁi‘%’za@% eyw‘f%@??o”y%dvap“erldln 4y1]-5-((B)-4-

1- (Rydiexi-péntel-onyl)-ImixaBy-dbenspird )51 uR@écafizode V! ]
3 nmet hyl -1 - oxa- 3, 8-di aza-spiro[4.5] decan-2-one;

i g%t@&pgﬁ‘w%‘{qﬁ&‘w‘%' P?E% cﬁﬁl%{hy? b%ﬁ%o‘%’l) -piperidin-4-yl]-5-(4-oxo-

(2, IZFDG)ll 'ﬂrmfétﬂa%ﬂyﬂb-ém%ﬂ% lupdgweniHome 4-yl ] - 1-oxa- 3, 8-
di aza-spiro[4.5] decan-2-one; conpound with

triff &@y&loﬁé‘a@m@thﬂ@ ‘{11-%5’6 d1meth -be zoyl)- 1Peréd1n -4-yl]-2-0xp-1-0xa-
ATy TN
o DR e T i e DR O

3-Cyclohexylmethyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl] -5- (4-hydroxy-
pentyl)-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one
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spiro [4.5] decan-2-one; conpound wth
trifluoro-acetic acid 4-Butyl-8- [

WO-20@/04548i et hyl - benzoyl ) - pi peridin-4-yl] - 3- meCnEP2005/000976

| -oxa- 3, 8-diaza- spiro [4.5] decan-2-one; conpound
with trifluoro-acetic acid V\0127605/075484

(1 (DGR bRY RS LT B ety Benvarty pipgigin-s-yl-2-oxo-L-ora

- 3- n&Prdinza- S_Pimkﬁsmnaec—dwé}zae&ﬂxlahydé éxiffe decan- 2- one;
compound with trifl uoro acetic acid

11 Bgﬁ_ 3@ g?)‘rhg?;gﬂﬂhﬁ -(2 6 dlme thyl- banzoy 2 }})/1PTr1d1n -4-yl]-5-((E)-pent-2-

ar bon
-1- 0955’ 18”‘613a9z§132%ﬁ’lf<2{5{5 rsféc@eaawez one; conpound
wth trifluoro-acetic acid 5

4- Bu3- yjycm)h[e:asflman}@} di[ mgmydlnieﬂgMEQiﬁf)Aplﬁ%(gHW%d PR 1-0xa-

i din di aza-spiro
deca%éﬁ%%éplrgﬁ%ﬂﬁc%ﬁﬂn? rifl uoro- agetl c acid
4- But yl - 8-

1- (48 @ydphetyﬂmbdlpy%[m ﬂ,ﬁrthﬁﬁt}qhbblmyl))plpd:rﬁlﬁﬁléldylﬂlﬁ‘l(-(m
- 3- %E@%hsalu%fﬁﬁ?l?aﬂlﬁpsf gkf@@ Pﬂa -S r%&;%]un%ecan —one o

conpo uor o- ace
1- (4- But oxy 6- di net hyl - ben20ﬁ|) pi peri di n-4-

4 bijpyflf)bewbn@tm Sthex3Ordimpihyl-banzoyk- Iﬁp@xﬁne&zﬁilépazmethoxy-

[ 4. Hthy Rt adkas,0dfuza G e fl uoro-acetic
acid 4ﬂ§utyl 3 cygﬁoﬁﬁg%g]neltﬁt{wgfaﬂz &fé

1 oy g TPt blero B Reeriepdlrac -
vvl t hnethaqmulfohyd&ﬁrbpylhydfm@m dfalzﬁ‘rsp?!i:‘d) d. Slﬁndecan 2-one
4- But yl - 3- cycl ohexyl et hyl -

1| SRS i ALY r%b@'%?"‘ﬁag%ﬁ LBt -1-oxs
WI t B Wﬁ%ﬁmjo\@}ﬂhndﬂ*iy@ﬂdum or| c acid
4- But yl - 3- cycl ohexyl et hyl - 8-

1- (4-6y %H&&Hﬂéthﬁﬁ-[ﬂ%&éﬁﬁg?{%@iﬁ%&?% %3 f%éﬁ{e ﬁ’rl]l-g-_pécr)]%);rl-l-oxa-

pi p
n%éu JGZWH’I 1t5r5 T i“bz D6 acetic acid
4 But yl - 3-cycl ohexyl net hyl -8- [ 1-

(|2 3- @yaixﬁtelxylhnqn}y)rlJled E) mxe,e»dnﬁéthﬁnlyén)zoﬂ)webﬁdhn 4-y1]-5-(3,3,3-
o St A SR o P R Mol S decan-2epns.

1(1 Benzyl - 3, 5- di net hyl yrazol e- 4- car bonyl ) 4mst
hyl 3p¢x§b1heaylmenhyw9} [1- (%dM@EylybeHZQ)dypimﬁdi«yHm]t-MB,3,3—
| - oxdfudyr8-dhpdhd )gf—gwl%l)[ fo gl -3 6% 4ifU]8 5] GRIRAI D ne

w th trlfluoro

4 B t
chﬁ\%}%ﬁ Yﬁxyﬁ RPFQRYW&H}:)O? -61-42,6-dimethyl-benzoyl)-
Car p%ﬂﬂ%%l-ﬁﬂ-ﬂ@-@@id §Pifv]9.5Yrldecan-2-one

-1- oxa- 3, 8-di aza- splro [4.5] decan-2-one; conpound
wth I1 (5 fﬂu%ﬁry cyc‘f me%hyq-z-oxo-1-oxa—3,9-diaza-spiro[5.5]undec-9—yl)-
piperidine-1-carbonyl]-2,3-dihydro-indole-1-carboxylic acid tert-butyl 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-b enzoyl)-piperidin-4-yl]-1-
oxa-3,9-diaza-spiro[5.5]undecan-2-one
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30 4-Butyl -3-cycl ohexyl net hyl - 8-
1- (2, 6-di chl or o- benzoyl ) - 4- met hyl - pi peri di n- 4-

wolposh7nwa- 3, 8- di aza- spi ro[ 4. 5] decan- 2- one; CORPDERL05/000976

with trifluoro-acetic acid V\D&(g05lo75484
PCT/ EP2005/ 000976 - 127 8-

1- I I
L DS REN ke bR 1 E B ARt v B pddibla -1
[ 4. SpxatdPatiaza-spire]5. ﬁﬁmdwmd%meh hydrochl oric acid

4- But yl - 3- cycl ohexyl net hyl -

1-(5z L 2 - - -
" I(o 1 Irﬁ;t;ndl n)d4n;’at}9)11%npgx(gl %&gﬁé@{ g 62&6491%3[%&(11&—4 y1]-1-0xa-3,8-diaza
decasiizel éﬁ@ec%ﬁrﬂﬂfn@W?W‘i Frtfg’r"éo aﬁ%&a‘ic@ aci d

4- But yl - 3- cycl ohexyl net hyl -

1 (34-IB3ﬁf1}5 f1-tm, @-I@li‘rﬂﬂtﬁt)aje@@é}b w}f l)ldm-p-ﬂ B hfetihd-1-oxa-3,8-diaza-
WI t th_n?q ? P]}Bﬂlcfbn aoéltaer comp, I ro ?rcﬂ%oro 200l actd mpound

4- But yl - 3- cycl ohexyl net h I - 8-

[ 1- (2-Bueyliby [ 1-(Hclgyraagoneth-hearbd hpiperidingéyl Jd3-methyl ol -oxa-3,8-
I’J ] halt%%aOﬁImgll 81dlcafa- G &g{aéoéld WRE B RregetiCREPOUNd

ro- aCGtIC aci

4-Butyl -3-c cI ohex met hyl -
(2- n‘ééﬁ‘ﬂ 8L 1ni 2ol rﬁ‘yfné?zﬂl bmyzoafarmamdlsl =4-yl]-3-methyl-1-oxa-

pi pes Bdiidadpitbl4. g-'d@é%@l BoBeoadpdusAivwit Wiflabro-acetic acid
decan 2- one; conpound with trifluoro- acetic acid

(1o b MR 2 i - emoaplspipspiing -yl --methyl-1-oxa-

pi pe3,Bdiiaradpirb]4.3]}decan-B-o8e;dicarmusgiwity tiflspdeacatic2cidne;
conpound with trifluoro- acetic acid

1 ( 4 %' @?@Wdﬁx SQ( {aﬁz%};l)[ %«Trldn% 4-yl butrs3 methyl-1-oxa-

pi ped Bdinﬁazﬁpyp 51]de§@at %ose,dpamu%mflé{mﬂepro -acetic acid
decan- 2-one; compound with trifluoro- acetic acid 20
4- Buj Bhtﬁ-‘SCMC é’tﬁ& IZfGtJMIeﬂgyi benzoyl)- p1|per1d1n -4-yl]-3-methyl-1-oxa-

[1-(3,5:dimet rol e-2-car

pi pebd diare ép’if’ﬁa EfI]dSS?E‘ 53 Oge’dﬁogﬂ’é’ug |V‘I1 %lﬂ‘gf’ﬁ%%teﬁlcfc’gne
compound with trifluoro- acetic acid

4- BM-%hty&SeMedZeﬂﬂayﬂ—ﬁ‘ﬂhbyd-b&azolyh) -piperidin-4-yl]-3-methyl-1-oxa-3,8-

|(0|5peélfi(§l SrP%é?r[THM - oXa- %ﬁjg]!)(asflzna%@g]irlr M é]acetlc acid

decan-2-one; conmpound with trifluoro- _25 acetic acid
4- B3 (%Bg(gmp&qm@gl;lyﬂrbphgqyl)gplpgldm -4-yl]-4-butyl-3-methyl-1-oxa-3,8-
1-( %lmtdgﬁ o145 REZA-8-07e CHIROSHH D wikh BETio#bicdidddd -

1- oxa- 3 di aza spiro [4 5]" decan- 2- one; corrpound W|th

Irll-fl oﬁ’?é?[ﬁé‘:zlﬁ/f’%hg%%%%ehQFW&@I@S%? g[? alethyl 1-oxa-

y| ] -318-diaza-3piBo [di 5l decan fi-b0¢; 4o hipdaad rvith wifleipr & ad:mmlamd
with trifluoro-acetic acid WD 2005/ 075484

PCT’EE%%%G%%%@- [1-(2,4,6-trimethoxy-benzoyl)-piperidin-4-yl]-1-oxa-3,8-

diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid

4-Butyl-8-[1-(2,3-dimethyl-benzoyl)-piperidin-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)-piperidin-4-yl] -3-methyl-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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-128 5- [4-(4-Butyl -3-cycl ohexyl net hyl - 2-oxo- 1
-oxa- 3, 8-diaza-spiro [4.5] dec-8-yl)-

woizpisrorsisme=| - car bonyl ] - 1- met hyl - | H pyrr ol e- 2- QT fE®@206/000976

acid am de; conpound wth tri fI uor o-acetic acid
4-Butyl - 3- cycl ohexyl met hyl - 8-{128-

[4-( 0 di met

pi pe‘fpb‘ﬂ%]\ rggZlhy 2‘}' & )gargm@ ‘aﬁna%l tHeF‘g 2’3’5 d%é%"ﬁh?i lofea-3,8-
conpditzedsphid] msldetid D@nhe; coﬁh@@idn@l vaidh #ifluoro-acetic acid

5- Butyl - 3- cycl ohexyl net hyl - 9-

% g24 %u l%hgng{hg/ -E—qu( P&lp yg)aé%%)rb%l -A(I)-\)II?}} -oxa-3,8-diaza-
tri f&pu@y[zbs eari- a-oag; q@m@u@dwth-@l-ﬂuoro -acetic acid
[ 1- (2-chl or o- 6- et hyl - benzoyl ) - pi peri di n-4-yl ]

'304’B|u L res-Bithethylil-iddkazole-4-carbonyl idin-4- h -
TSR ST T

r LT dign aege o dea-2 -SDgBFPPPoYDe 6?1@5%%%%%990@
1- (2, 6-di chl oro- 4- net hyl - benzoyl ) - pi peri di n- 4-

yl ] 48&@83[19(—4(;6 - dinetlyli pyoinGidfrle .6y eab oyl R plpReidinc 0.yDo3 bk thyl-1-

\éVI Bu(f 5 éldga%éggﬁégﬁ ﬁ%ctaﬁy’%qoge, r:ompound with trifluoro-acetic ac1d

1-(4- nethoxy-2 6- di net hyl - benzoyl ) - plperldln 4-
yl | -8t bkérBat@y el Grdimethylringod)-pimreidim4 31 jehdutid Srpound

Wi t )
o [:'Eyg'bhg){ymhﬂylgf gﬁ(%lg 68281191 g}'grorg ;/c}e)ce_ub lzpoenref poun ‘j\’lt]%
- butty HSIO‘WEFéﬁéxyI met hyI 1- oxa- 3, 9- di aza- spl ro [5 5]
undecan- 2-one; conpound with trifluoro-acetic acid

5 B%—Bhtyﬁﬁ l|oﬁ lﬁﬁétﬂ'E 31-)[%3-'(9-‘11 ylroxy-2,6- dlmethyl benzo 1)- p1per1d1n 4-
en eri
FoxdlB) Qxer%ai g Sadess 2einsb cmbam v Ceipberih

Wi t mydrodﬂormacxhcetl c acid 20

5-Butyl -9-[ 1-(2-chl oro-6-fl uoro-benzoyl) - pi peridin-4-y

I']- r L

unac: S8 A thaRRt s PR oty 2 AR ARURe o) giperidin-o
5- Byl yl-ﬂga-@)&;d@zpemrq{éﬁchalgz ¢ne; compound W1th compound with

1- (E;ryﬂr&h];c;ﬂcrg@{(hyl benzoyl ) - pi peridin-4-yl] -1-oxa-

3,9-di aza-spiro[ 5. 5] undecan-2-one; conpound wth

trifluyor Ci

1- (f ]%ﬂ EB celﬁgwfﬁ tg}élr& é£1(“} 6&1%‘:}\}75?};1@1(9}1? -5-carbonyl)-4-methyl-
- 5- piperldiB-4ep b1 @lxady8-dtzivgpird[4.52 Beda 2-3né) c6inddand witharifluoro-
[5.5 unde an 2-one; conpound with trifluoro-acetic

aci ¢t - 3-cycl ohexyl met hyl - 9- [
1- (2, 6- dlfluoro 4- nethox¥ benzoyl) - pi peri di n-4-
yl] 43B@yh3 3ydobixinaetbylr §-0] 52,5-]dmmldéw pyidined:-caclonybusranethyl-

W' t ? Sﬁerrfdﬁﬂ t4%’1}21 QﬁFtB' S:dﬁ&é lﬁé‘M 5]decan-2-one; c01§1p8und with trlﬂuoro-

Buty 3- cycl ohexyl ne T2-0xo0-1-oxa- | aza-
p| rGCf[tGaSﬂ undec- 9-yl ) -
pi peri di ne- 1- car bonyl ] - 3, 5- di net hyl - benzami de;

comgound -Beérzhl-3,5dimeyD1 HC hfo]e-afkaﬂfd@l)\/prr?e@ﬁ)ﬁfﬁﬁéﬂﬁﬂ -4-y1]-
PCT/éLEq%%O; cé& Qggz% 5 %éﬁllﬁ?@ﬁp&rol[]ﬁl a]_%ﬂ:ﬂn -2-one; compound

- 3- eythl toiflexasd- :mhhyhd

4-Butyl-3-cyclohexylmethyl-8-[1-(3,5-dimethyl-1-phenyl-1H-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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1- oxa- 3, 9-di aza- spi ro[ 5. 5] undecan- 2- one; conpound wth
trifluoro-acetic acid 5-Butyl-3-cycl ohexyl net hyl -9-

wO2e5273¢8di met hyl - benzoyl) -p|per|d|n 4-yl] - 1POXA@P2005/000976

3, 9-di aza-spi ro[ 5. 5] undecan- 2 e; conpound with
trifluoro-acetic acid 5 5- Buty} 3- cycl ohexyl et hyl - 9-

[ 1- (8:(4-@iBE vk DRnERI L bBARSN eﬁbé‘mﬁ S

gﬁgxaplrog 5] und

t [ f 2 gsthy afaﬁaoﬁ Sélaaertsmrobt ﬂﬁmao%myet wetpytin®with
[1 -hdrowlilbbxycid- net hyl sul f anyl - benzoyl ) -

pi peridin-4-yl]-1-oxa-3,9-diaza-spiro[5. 5]

5. Bat g EORRIPRIRCATI: Gmaybs mheniyarmind-isdmeo)-

yl ) - pippadiney- Ml- 4l-y%a}-3,8-diaza-spiro[4.5]decan-2-one; compound W1th trifluoro-
oxa-3efe fi;@za- spiro[ 5. 5] undecan- 2 one; conpound wi

trlfluoro acetic acid 5-Butyl-3-cycl ohexyl net hyl - [
dlneth | -i soxazol e- 4- carbonyl ) - pi peri di n-

4 yl‘ﬁ %!Et)’é}?aq’s 09376111&2@)’}5& id?ﬁnﬁhwlﬁﬁlmlﬂmnaémadjonyl) -piperidin-4-

co M<bxwd 3 drdi J
¢ g‘[};})};l % (i;/ A g%dé Eﬂ;ﬂg? g&@% _ZConéagélgpéé vaﬁch trlﬂuci),rorﬁca'ﬁlc acid

e T BRI b BAREL AT 62 aneshyl ki sweaole- bessbonyl)-piperidin. 4.

c onmybluhrdxwi3tddiard-fpiteis G}CMQIB-IZCOne@%rﬂ &Jnc{ w1th trifluoro-acetic acid
1- (2-Brono-6-fl uoro-benzoyl) - plper|d|n -yl]

- 5

e Yo UCh AR Y0 et 5-piney!-2Hripsarte-ficerbony)-
t r i ﬂ’FRFé’fdéﬂ‘éc)é} -lwxad&td2ea-spiro[4.5]decan-2-one; compound with trifluoro-
9- [ hedti-Brnzyl - 3, 5- dlnethyI-IFprrazoIe 4- car bonyl ) - pi
perldln 4-yl] - 5 butyl - 3- cyclohexylnethyl

di ir [ undecan- 2- one; conpound
E?Blitﬂg -?']C ? l‘g%qﬂmé 8&[:1|‘ -uethyl-2- phenyl-thlazole 5-carbonyl)-
1 (fnp@mdiryh-yl!] - Tosts 3Rt a-dpiro (54 S]decan 2 -one; compou d with trifluoro-
3- car bonyl) - pi peri % B? o

I
cyc?a%Q fﬁnethyl 1- oxa- 3, 9- dlaza splro [5 5]
undecan- 2-one; conpound with 25 trifluoro-acetic acid

i (B@’(B}H’fyl?ﬁ GWWMWhMl-G@methyl 2- %yrldm 3—yl -thiazole-5-carbonyl)-
s |
o e B PSR Ton dpmbRsti i ifhuoro-

tr|¥FU6F@ acetlc aC|d 5- But yl -
1- (3-chl oro- 2, 6-di net hoxy- benzoyl) plper|d|n 4-yl'] -3-

cyd@h@?ﬁd fﬁldlﬁékylﬁreﬂiyﬁsﬁ'[ﬁ@cﬂ éﬁﬁ‘e %?rrgle\-/%gﬁ%gﬂylg ©

ne; u rifluoro- a

200%‘? ﬁy%%ﬁégﬁé?zé(ﬁ@g?@ df%l A -one; compound with trifluoro-
5- Butti¢ a@d cycl ohexyl net hyl -9- [ -

(2 f 1 uoro- 6- met hoxy- benzoyl) piperidin 4-yl] -1-

cr P % ey s A i TP SR g cohorp)-
1 (Bpgi Pt-“hY orlooxa- hddirsryspiye iz Diyledanp2-pae; cdmpoﬁnd with trifluoro-

acetic acid

4-Butyl-3-cyclohexylmethyl-8-[ 1-(4-methyl-thiazole-5-carb onyl)-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-thiazole-5-carbonyl)-piperidin-4-
yl]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; compound with trifluoro-acetic acid
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yl]-1-oxa-3, 9-di aza-spi ro[ 5. 5] undecan- 2- one; conpound
wWth trifluoro-acetic acid 5

woe-2815t075488- cycl ohexyl net hyl - 9- [ 1- (3, 5- di net hy PET/EP2005/000976

1- phenyl - | H pyrazol e- 4- )
car bonyl ) -pi peridin-4-yl]-1- o;(%\ 3,9-diaza-spiro [ 5.5]

N o 250 B Beb hl LRE G AGSbI 6 551D
1- ( Piggerdine frartyorgt] rii- md‘YbéHZBer)leﬁrq@éﬁonm agidgamide; compound

yl] let}Pf?ﬁIdl% qélgétPCZailldSpl ro[ 5. 5] undecan- 2-onetrifluoro-a

cetic

§| )B%;J%B@} ?’gﬁ);’%llogg%}%ﬁg%g%l é‘(éﬂ%q(té%?g’ gtggtn::yéf %]E o_tgelnge%zoyl

und qﬁﬁf}uﬁn@ﬁ} - 1CORPA8Udch 2 MMshifo [4l5) déddar 2P0 ebmnpoasd dith trifluoro-
5- But

1- (?C %ﬁ‘% 2, 6-di fl uoro-benzoyl) - pi peridin-4-yl]
- 3-cycl ohexyl net hyl -
1- 0XaB3tyB3eiyaloheshnethy59-4$] (R etichion-bmeoylt-gipssidint 4wl k- b-oxa-

t( r2| 23:,12?1 a%a 3&25 ti’)c?] ﬁﬁ&l&an > 5l ¥+r51190ur[d1W1th dl:lﬂuoro 3[C€UC acid

tor o- benzdy pI peri
- 3- cyclohex | met hyl 15
1- 0XeaBBtyHo la@aclé@mr@p@ﬂsqlﬂmamb)npmem -4-gdripeiiaheryimsthyl-1-
tlr ' f(JXHOJ' @-dﬁi‘%@-tsgﬁt ) J8nd&@aBiat dle; &uﬁp!@ﬂn&hﬁitbi h¥REdplacBtic 4cid
i

'uoro Iuoronethyf benzoyl ) plper|d|n

corrpgoﬁHB’}\%n %ﬁ@?%&@ﬁ%ﬁ%i@? cdlL}HBFOd‘l%“%Bﬁf}?e%goy 1per1tlin 4-

( 6- ?’Dﬂ DIoa-B;9-disai-epido [51Htunddcab @ naey tgmp@ingkwith mnnﬂtmry+a]cet1c aad

cycl t [ .
?Eﬁfé%S"%cf%fﬁlm?@ G AR L AR ipfidin 4

1 ( e oo 3, B-diazaropioel § Siendegan-BernesGImPoRIkYith Tlﬁﬂlzpryrajcetlc acid

- 3- cycl ohexyl net hyl -1 - oxa- 3, 9-di aza-spiro[ 5. 5]

und n Jdupn s&uitdl-Rrci d 25

5- B%fa (@Bgﬁgﬁyofwg@ﬁﬁtg Elgérizbyl ?p(j% d GGytﬂZl fl E%lro ben nzo.,

yl) cm;lsb@fy ﬁt-hK %cnxa-f % ¢iaza-spiro undecan-2-one; compound Wi

3, 9-igdiflagmr-adekic@bid. 5] undecan- 2- one corrpound with

trlfluoro acetic aC|d 5- Butyl

di n35 ﬁh{"’? r?’o%/%lofh ethy[ br llf 09&32 g—XIIImQt%QIZBXAZ)OY]B pl?[?erridm 4-

cy clybh&soxh 352-didza-spion(a-Buadatan2aonsp coropouis] with trifluoro-acetic acid
undecan- 2-one; conmpound with trifluoro-acetic acid 30

; i J ]
)5” )Btgplxlﬁ SOIC zoaﬁfs &byd b&ﬂo}b(p%pé cﬁn-ttﬁrl{ 3%2@211:232531 1

oxa- 3,9-di'aza
undencarﬁ,%dme-spg@ uﬁéeqﬂpt%ow comparRd ¥ tg‘ttfl
2005/ 075484 PCT/ EP2005/ 000976 -131 5-Butyl -

[ é (ﬁBFﬁF}Q[@cﬁh@qﬂﬁu@d@BBZ@sﬂZM s@otriraéthel- blerﬁoyll)}plpendln -4-yl}-1-oxa-
cycl.ohex

oxa-3$149p4 ’5%%8?%“‘3]%13’&% SamPuRd with;triflagrosacetic acid
acid; 5-Butyl-9- [1- (2,6-dinethyl-benzo
- pi efi-(1-Brmpt-methyl- betudyl) -tiperidia-Byld- Sdg@tzhs-cggiph@cylmethyl-l-

ggi 2& 2161960 “spirB 5] ufiQORAWIGn Mcb Bhpblihd Wi tRfIRAGRI-héetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2,6-difluoro-4-methoxy-benzoyl)-piperidin-4-
yl]-1-o0xa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

4-[4-(5-Butyl-3-cyclohexylmethyl-2-oxo-1-0xa-3,9-diaza-spiro[5.5]undec-9-yl)-
piperidine-1-carbonyl]-3,5-dimethyl-benzamide; compound with trifluoro-acetic

acid
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5 5-Butyl-9-[ 1-(2,6-dinethyl-benzoyl)-piperidin-4-yl]
- 3- phenet hyl - | - oxa- 3, 9-di aza- spiro[5. 5] undecan- 2- one;

woanpaamd4wi t h trifluoro-acetic acid 5-Butyl - 9PCI/EP2005/000976

1- (2, 6-di net hyl - benzoyl ) - pi peridi n-4-yl ]
-3-(2-fluoro-ethyl)-1-oxa-3, 9-12di-aza- spiro[ 5. 5]

unde - 2- one; oun uor o; actlc aci d

5- Bu%‘%‘-t’é‘-gr ﬂﬂ%%‘,%g&i?%?twwhw%bﬂpe&dﬁg Y- Freyclghaxylmethyl-

- 3- ((-Bka-3;90eiabyrbpit]6 B yndecant0-omépeodyfbutiidavich Sifiuo@o-acetic acid

[5.5] undecan-2-one; conmpound with trifluoro-acetic

aCI dS g%ﬁgt hé%clcgleﬁyglgn%myl -9-{1- (r213 ddlmeﬁhyl bfnzoyl) piperidin-4-yl]-1-oxa-
3 (39Tﬁb4mys|pn‘g[ﬁ §/]|u}1d1cagx230ne, compound with trifluoro-acetic acid

3, 9-di aza- spi ro[ 5. 5] undecan- 2- one; conpound with

trl fﬁ_ g@sa@y%ldh@xﬁﬁieqm -9: [@L{Q)&Ldﬁie@]yﬁjb‘éﬁid%ﬁyﬁl??ﬁ&)’ﬂ L4-91]-1-0xa-

nZoy. pl peri

3 9- é? éiz%za§afrp %Juﬁﬁeq&ﬁa?ee% cgmeﬁénc? W&hﬁﬁhﬁ@%cﬁﬁc acid

trifluoro-acetic acid 15

?ZBUS—}Bht)@—fiEdyCIOIlﬁﬁy‘lﬂlleﬂﬁl -By(l1-(Ranethyky-4 ph@hylsalbamyhbazbyl3-
et

(i asBPBtiBeh i Gt 8 e sirols Slgmdesan-apy rompound with

tri fﬂrlﬂ@pm—awétclamdam d 5 Butyl -9- [

1-(2, 6- dlnethyl benzoyl) plperldin 4- yI]

E ( ? y i -9: l - y y - -
r?
n

t r| f(p)@o?r%- aa@étspgob’ie gndecan -2 one, cornpou
5-Butyl - 3- (2-cycl ohexyl -ethyl)-9- [
1 (25 Eu -B&t Mﬂieg@xﬂé&)ﬂ --[pi( B@Edlﬁemﬁlwxizdé4Qé@o%91) -piperidin-

t r [ f %gé’? CE ?ég]ag&p%an&e .Ofle, ng‘l%l('l)lqu Wltth trifluoro-acetic

1- (Qa,cﬁi d| nmet hyl - benzoyl )-pi peridin-4-yl]
-3-(2-fluoro-benzyl)-1-oxa- 3,9-diaza-spiro[5.5]

gn g% gPﬁ% g o%ﬁﬁ%gﬁé‘gﬂﬁ (g' 6t {1h{ehﬂ"? 505 @hES-B%bbhyl)-piperidin-

1- (2A-8d er@t%?’rde?érﬁPﬁyf-"') Ipngesendi-ana compound yith-trifluoro-acetic
3, 9-fjgza-spiro[ 5. 5] undecan- 2- one; conpound with
trifluoro-acetic acid 25

?é?%{%@%@{é@%—fﬁ-&u g;%tg Xyl) g%@ﬁﬁ}ﬁ-%ﬂ'—&%ﬁ I3ncyﬂlo¥1eilylr§1_ethyl-l-
3, 9-odia Bz - pir & 5] um@haam-&:@a@mpomﬁmuhdnﬂmdxb acetic acid
trifluoro-acetic acid 5-Butyl-

1- (?9 @ g‘lﬁFﬁ%}/B Sb&Bﬁgwyzlgpb I%%é}lg [%cagiilir%)eglgﬁngm -4 gl 1-5-butyl-3-

corrwdn J&\)dmﬁhvlrl-bméﬁodla%splm 8&iwh re%&wlemm&mnd with

PCT/ 2 - 132 3,5-Dibutyl -9-
tﬁgﬁ%g)t%wcgﬁggggzoyl ) - pi peridin- Z zl ] -

with trlﬂuoro acetic acid

\}v. ? )r%’ailﬁﬁﬁﬁgrldv é@i@?@%@ww@g@%ﬁ?@gﬁ -piperidin-4-yl] usqgutyl 3-
1- ( Zy8oklxyBhdih}l- DORZ-9 WL diafi-§fd |8l urftteydrl-2-one; compound with

L din-4- Yl ngthyl 1 -oxa- 3,9-diaza-spiro [5.5]
undgﬁg 0r9-3gRHC add hound with trifluoro-acetic acid 5
5- But yl - 3- (2- di met hyl am no- et hyl ) - 9-
[ 1- 623 @yk3-wpclblydxybeethylyd-] -02.p6r irohathakyybdnzoyl)-piperidin-4-yl]-1-
1-0%3s % 92 ﬂk?gﬁ GZ[B' \Sﬁcﬁfcéll ZLtg‘Hee&ﬁ'HPgLB‘fHth ERARRY W etic acid

W|thtr|f uor c acid

3. SR PRIy s ﬁéfﬁﬂén‘i'o% bierdin4-y1)-5-

1 0>é 16heRylh AB A= 1S Bkd- 9 XdibdaUipi@f 8B hdrdeftr- 2 ©RRAhutdtvwith

trif oro acetic,acid
tr1 uoro-acetic acid
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5-Butyl-9- [ 1-(2, 6-dinethyl-benzoyl)-pi peridin-4-yl]
-3-(2-piperidin- 1-yl-ethyl)- 1 10

woxensB7Msdi aza- spi ro[ 5. 5] undecan- 2- one; conMpPOURATAEP2I5/000976

trifluoro-acetic acid 5-Buty:53;cyclopentylnethyl-9-
[ 1 (2, 6-di net hyl - benzoyl ) - pi peridin-4-yl] -1-oxa-

t ri 15 %P%Ylas Eglcle?heg(%gg @dﬁ ﬁ‘?ﬂﬁ @%Fem%ﬂ%m Hf)erldm 4-yl}-1-

1-( ﬁxﬁS&-dnezahgpltdﬁ%ﬁhmﬁleyaan@@pﬂ c@mpoqm? [V\]lth trifluoro-acetic acid
- 3-(tetrahydro-pyran-4-

yI rrgt 3 Ly QSR Antd AZ A~ -Elilﬂiﬁ)r5-]2uﬁléﬁmb%nﬂiy@)rp eridin-4-

1 (y_l g][] gcharéﬁh gzrabsfglﬁg)g@ﬁ])unépﬁgf -tglpi% cglgqlﬂg)}lnd Wl’gl'ytnﬂuor -acetic acid
- 3-pyridi n-3-yl net hyl -1 - oxa-

3 95£Blﬁ?la3-%f2ttld5h)e[x§1nﬁtlu)ﬁ¢e[:]a(ﬁ,i—dnnedwlcbphmmhdl—wpwuole -4-

acet:
1 (éar 08}' Pré)ll}?ﬁl; dn“b-gﬂr}]g%o?ﬁ %Lg A Iz% S]%l[‘o 5. 591]1ndecan -2-one; compound
- 3- pyithi tdiflnof>-ydetrevéi - | - oxa 3, 9-di aza-spiro[ 5. 5]
undecan- 2-one; conpound with trifluoro-acetic acid 20

5- Bytpy dr%}?&gexﬁrnﬁjétﬁsﬁldlm (P@-@lﬁﬁ!ﬂhbxﬁBQﬁfrbdﬂeﬁzé‘yi)ﬁbﬂpeﬁdm 4-

(tetra )-1-o0xa-3, 9-diaza-spiro
5. 5o oo S e OPR DG B ACbot |
acid 5-Butyl -

[1- (SZBL&yIjBJE%lBHé Mﬂ}g J t-pd,p6+tridhloratbsrizbyl) Pipdridisi4-yl]-1-oxa-
di og%l xf%}drefﬁ%’z ﬂrﬁhcc?é%p%unél %ﬁ%trlﬂuoro -aceti tic ac ac1d

tr| fl uoro acetl c acid 25 5-Butyl-9-

[ 1- 62B8yHSfetBychldvezeifluopi-pendo]) rpinerydin-4-yl]-3- cyclohexylmethyl-
- 3-
I

QL& d with trifl tic acid
AR ton g cnprm i gl e
rrpound with trifluorq-_ acetic a

@tMWBQ-({HIZGthngpﬁ;g{ﬁl}lpr@-beTzo ﬁ piperidin-4-yl]-3-cyclohexylmethyl-

5-B

1- (3. 4kah gl%ﬁe{})ilspﬁ?zf [5.5lufA8ecdnCRbRG RY pophd @ithdiifludro-acetic acid
yl]-1-oxa-3, 9-di aza-spi ro[ 5. 5] undecan-2-one; conpound

w t

L

[ 1- 4(7]-4;dxat3,9-dtzinspirs 155 phéeven 2-omg; b@mpbl)nd with trlﬂuoro acetic
pi per.i.di n-4-yl]-1-oxa-3,9-di aza-spiro[5. 5]
undé88n- 2- one; conpound with trifluoro-acetic acid

5-But yl - 9- 2, 6-di net hyl - benzoyl i peridin I
-3- (St-%muyhﬂ-}{af (6-chlrar?-fucyro-3-methyl- be%zgyl)ppl%erldm 4- yl f}/ ]

yl 'T%gabﬂlléxyllméiﬁflr }?loga dioadiazS§iF b5 g]ﬂdéfﬁiﬁg-@ﬁe,?cdﬂi}ﬁ)und with

| uor o- acetlc aci d
5 Blﬁtl {lporg-acgti¢ i‘)‘ﬁ%xyl met hyl - 9- |
1- (6- hydr oxy- 2, 4- di net hyl - pyrldlne 3-carbonyl) -
pl p%LB&tlyD94i-)(Q]chﬂor@)@ﬂﬁor%-ﬁ-n&zhyldﬂnzm{lﬁpﬁv]endmeéﬂﬂ -3 on

1 ( Lfy&ﬁﬁmﬂa&%yld][ Pi‘%g Oéeags i cﬁ% 5 x,llrg%lr:% %Qm% ({rﬁxpound with
- 5- huﬂyéuﬁmxychm&exylnethyl

1- oxa- 3, 9-di aza-spi ro[ 5. 5] undecan- 2-one; conpound
Wt g 5] b YOHBRAGRhé thyRS:] L (2,4,6-trifluoro-benzoyl)-piperidin-4-yl]-1-oxa-

3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

y

5-Butyl-9-[1-(3-chloro-2-fluoro-6-trifluoromethyl-benzoyl)-piperidin-4-yl]-3-
cyclohexylmethyl-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2,3,6-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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5- Butyl - 3-cycl ohexyl nmet hyl -9- |
1- (2- met hoxy- 4, 6-di net hyl - pyri m di ne- 5-

woanisonys) - pi peri di n-4-yl]-1-oxa-3, 9-di aza- spi POTAEPH]08/M00976

decan- 2-one; conmpound wth trlfl uoro- acetic acid 15
5- Butyl - 3- cycl ohexyl net hyI

1- (44f 9- meth enz er|dn4 | ]

oS PUTEO POl ot ena&x%ﬁegwn Pl oTelsmethyl-1-
Wi t hoxa-3f9-diszasEioe 5.5 puraletah- 2 onetrlﬂuoro acetic acid;
5- Butyl - 3-cycl ohexyl net hyl -

él éé?l‘%ﬁxm@t[m(? lcfiﬂl)é%gpééxgzggﬁ}zéens n-dcy Y- 2%111}11 1-oxa-3,9-diaza-

undeRifR(5.5 %iqcawcmxeoc%mu val@h tt;ﬂuoro acetic acid
5- Butyl - 3-cycl ohexyl net hyl -

1- (45631.(121%[ hys, 6-%111618&1'?})‘1)&1%{1@-@'15&%15 '4{}’1}:'52%&&% -1-o0xa-3,9-diaza-

Ok e SR g R

acid 5-Butyl - 3-cycl ohexyl net hyl -9- [
1- ( 45-Butilse{ hya, 6-ﬂammjnylplydnzﬁyl¢4pi1&rﬂ1m&¥yfbpﬂ-)(h-)ﬂ'uoro -ethyl)-1-oxa-3,9-
5%8:{1:1'3%1 %mé'or{ lts]rl ul}cf]eu%fr(g 0218 gc‘to(rjnlcpaozl1%)]dafr1 W Rihidro acetic acid
5- But cI ohexyl met hyl -9- [ 1-(2, 3-di hydro-
| H i %é& lcE% @dmt}wlpbq@@wlbmez@mwu]p-( (S)-2-methyl- butyl) 1-
- OX ao;éir99-fill&§%p§r8[5' ﬂuhdécaﬁ j—ofl’@ 4653Buad wHRGHAGATPRYR acid

W|th trifluoro-acetic

o C Bt gt BT 5%3 I-eibsridi roMy?{3-methyl-butyl)-1-oxa-

p| pe?f anazalkpybﬂS Fuaderan-29m; 8dRps@hd Aith tBIVGICLRA: 5PN
X npound with trifluoro-acetic acid WO 2005/ 075484

P’s;gsfgﬁ@g LRkt P B s ey b gyl 1-ons

hya—splg@wgﬁj vhdec4n-2-one; compound with trifluoro-acetic acid
carbonyl] pi peridin-4-yl}-1-oxa-3,9-di aza-spiro[ 5. 5] un

decq,nBa yos]- (Q@&%é@ﬁ’yl b\éhzdérll)tpﬁlg%gﬁ&f@ XP}P_f-P £t eS8 1-bxa-3,0-

% rbon
Tspg‘y %|ugagg@9ﬂ¥rg{1%§pmppun@mﬂl tgﬂuoro acetic acid
3 9 d| aza-spiro[ 5. 5] undecan- 2- one; conpound wth

tri BlButyb9-dt€njcediatetitl- b5nﬁiyl)ylblggn&ﬁﬁc4 mefxw ﬁ%&ﬁwaeﬁzyl)[ 1-oxa-
MEELA: i sl oot mmir@aw%zi’ Yo defscish

with trifluoro-acetic acid 5-Butyl- [
3- (2= Eiﬁ;@ézﬁhdﬂlydxylr&hm}{%&ll ¢4, G—dmﬁzﬁhbfbbéhzoﬂr)-@ﬁ}ﬁéﬁd]n -4-yl]-1-oxa-
- Pi BRLAid}A 5.5
yi}°3 clycl ol st PoagcopRemadth wifuogp sogfoiidec
oupd with 10 trifluoro-acetic aci d

5 BETESH 39 Z%,g? Strasagihberacyl-piperidin-4-yl]-3-(2-fluoro-benzyl)-1-oxa-

1- (3,92idzadspird(5. Qhﬁﬂ%&ma@foh@' d@)ﬁip%‘lﬁl@rvaﬂ{]ﬁﬂfpuoro acetic a
p| peridin-4-yl]- oxa -di aza- spiro[ 5. 5] undecan- 5

Bufﬁﬁ%ﬁgﬁ‘ g)g,cg'b&ﬁ}g fwi?@r&f S%étﬁylabenzoyl) -piperidin-4-yl]-1-oxa-

[ 1-3.9; CBaZtal-&pEHOﬁ bluhdemmhZxpas ofrpoyind kettz@iflubro-acetic acid

5-Butyl-9-[1-(2,6-dimethyl-benzoyl)-piperidin-4-yl] -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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15 piperidin-4-yl]-1-oxa-3,9-di aza-spiro[5. 5]
undecan- 2- one; conpound mﬁth trifluoro-acetic acid

woe-2815t075488- cycl ohexyl net hyl - [ PCT/EP2005/000976

1 (qU|noI|ne 3-carbonyl) - plperldln 4-yl] -1-oxa-
9-di aza-spiro [5. 5] undecaﬁ 1326ne; compound w th

trlf td.c cl.oh Ineth | -9- [
O e R S B

3 9 s;bumiﬁshmdea{réz—ahanﬂﬁqmunamnhetnﬂuomammd adidt h

trifluoro-acetic acid 5-Butyl- 3-cyc|ohexy|nethy|-9- [

1- (Cga'?g al92@- fﬁéﬁc gfrg%ﬂzldﬂengéﬁﬁgiﬂ g{iﬁf % )#E %—Pgﬁ%ﬁ?%—ylmethyl—1-oxa_
t ri f3.Yreiagaspise| x5 unileran-oug ybmaowytw éviffhoretdvgtic &id |
1- (2- nor phol i n-4-yl - benzoyl ) - pi peridin-4-yl] -1-

oxa- 53B8tyﬂi'3a@ad1%{€tl'i}%r§m%]-etﬁﬂ9-@c[&l[7(‘2?6 Qisth A BRI pietillin-4-y1] -

trifl t

5r IBult §1(c)ar g,_ c‘i‘%alo‘%@é[? ﬁg{q%fang}[one, compound with trifluoro-acetic acid

1- (2-nor phol i n-4-yl-5-pyrrol-1-yl-benzoyl) -

pl pes-Bdiyh94- 1y(|2]6-d1methyl benzoyl) gléngrr:dl;l %—r)]'lg -3-(2- morphohn -4- yl ethyl)-
a

1P abt o SRR b SR BrBhE YRR PRyt acid

1- (qui nol i ne- 8- carbonyl) pi peridin-4-yl] -1-oxa-

3, 9-dBawh9sipi (- élnsqtbwidﬁum}d)zpmnedlnebmﬂeﬁmﬁpwenﬂm 1-yl-ethyl)-1-

t5 ri Ldtxgq %d%}%%% 9 ga;;‘.‘l]ﬁ% d ‘%a? rte, compound with trifluoro-acetic acid

1- (2- et U|nol ony ) i peri di

yI] 1By Egscy Y3125 “ébﬁr%?ls &lnb?lzeﬂé?lllf‘é#&réﬁé ]-1-0xa-
Wi t 13,9-8iafd E@[S&BJ&hd&aﬁ-QL&leY‘&rﬁﬁ&ﬁimﬁH&‘iﬂuoro acetic acid

PCT/ EP2005/ 000076 - 135 5 Butyl "o ]
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cyc thhahyll)fitemwﬁ,%dlmasp&ogs Bivazecanpl-pof;sobipondd vdth t2iflnoro-
pd with trifluoro-acetic acid
5 Buty - -cyclohexylnethyl 9-{ 1-

% 1- dIOXO 1X6-t hi onor phol i n-4- ylg benzoy ;
- pi peBwii-Prl4=(3i6y dimeshod-benzoydi-pipaudipr4-] 15 pwdin-3-ylmethyl-1-oxa-

Und%@&ra?a—@;ﬁ?o 5@9&%&5&@2 Met Borhpddd AR triieirb Gacad &idP-
[ 1-(5-Am no- I-phen

b di ns.4-
cyc PSS T ST e bR bR Bpedin ¥ o o el e et 1-ova-
ne; 3edipratsprofb Shundecai-Lvmrepecanpdirel with ¢ifhbrd-aletic acid
1-[ 5- Am no-| - (4- net hoxy- phenyl ) - 1H pyr azol e- 4- car bonyl

L DenSiE 1 dpbi dimetiyl bengor)-piperidjngt-yll 35 retrahydrg-furap:o-
ndea'hnﬁthylbdeoxac%) %ﬂadspnw[i deeﬁan%p@e,&@émogndc\nﬂl trifluoro-

5- Byteticadidcycl ohexyl met hyl - 9- [
1- (1- phenyl -5-trifluoronethyl-IH pyrazol e-4-

decambrnsrtl bt bebichl CRedinr AT - doBiogoar ety

1-0xa-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-(tetrahydro-pyran-2-
ylmethyl)-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-

acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2,4-dimethyl-pyridine-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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5- Butyl - 3-cycl ohexyl net hyl -9-{ 1- [
1- (4- met hoxy-phenyl)-5-trifluoronethyl- | H

WO R0@EAas484 4- car bonyl | PCT/EP2005/000976

- pi peridin-4-yl}-1-oxa-3, 9- dlaﬁg spiro [5.5]
undecan- 2- one conmpound wi th trifl uoro-acetic acid
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pyr apipledidin-¢gtlbbayd-p,9-diaza-spiro[5. 5]undecan 2-one; compound with
p| pﬁﬁﬂ&ﬂr@-a@eﬁ@ acidt- 0xa- 3, 9-di aza-spiro [5. 5]

undecan- 2-one; conpound Mﬁth trlfluoro acetic acid
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ace
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1-(1-p-tolyl-5-trifluoronethyl-1H pyrazole-4-

car bgml(); -RhRRLI @Jdi‘ﬂtfor}zﬂlﬂenﬂdy?%ﬁpgn&hdtl 97 &5-Bidyl- Qiczcléhéi&lmethyl-
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pyr az : )

0 neb - HBGRR Y- gras2 8 diga- il uadegan-2-ones compound
undewahiﬁﬂwmezwamuupbund with trifluoro-acetic acid 9-

[ 1-(5-Amino- |-p-tolyl-

| H P%B%)Zﬁl Io%@iﬁﬁ‘x@ﬁ‘l ) 95{'19@[&.{&9 -2)5-Y g%ethgl lﬁ'ﬁg&l) %lpeﬁdm 4-yl]-

cycl ohe é di aza-spir
ne; bOXHGEnd %a fmro @.5 %4@6%2@@61 qoenmmnévg It rifluoro-acetic acid
[ 5- Ami no-| - (4-fl uoro- phenyl)-1H pyrazol e- 4-car bonyl ]
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ndecwiih fifraso-aseligrsichd V\Athtrlfluoro acetic acid
5- But yl - 3- cycl ohexyl net hyl - 9- [

1- ( 5-Bayn BLcyl:l'oBbJ@‘I‘hﬁEﬂllyngga%odhﬁie‘ﬂhﬂ-ﬁlL )l'r)rmdlne-S carbonyl)-

PSR e Sk AR
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2 ' P sé%:}_'gj&g?%ﬂ %b ]td‘“%gzh%S?erB. %‘ uglldgcza?i: f—Bhg,%L%p%LHH %ﬁnat?i'ﬂ%bporlacetic

5-Butyl-3-cyclohexylmethyl-9-[ 1-(5-methyl-3-phenyl-isoxazole-4-carbonyl)-
piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with
trifluoro-acetic acid
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p| perarhbnny} 4p1pér]d1ﬁ-4eydh—130}9-3j9masplr0 6} Busderaneeame; 2ompound

fluoro-acetic acid 25
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W' t r}nghﬁfcf _h gk Qeacetic acid 9-
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- oxarBugl arca(zle etkl”feéﬂﬁr(a@éa%wzmbﬁ%w BT e
t ri fzpl ?&ﬁdinalcﬁ']-llcoﬁ% 9 didza Byiry[ 5. Fuagedanideayd; cempplindwith
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_t byl ; d with

1o BBYRIREIIR. 9 flaapirglogsfundecan2-onss compoynd vith
trlﬂhﬂGﬂﬁka@@Fﬂ@ aC|d 10 5-Butyl - 3- cycl ohexyl net hyl - 9-
[ 1-(2-nmet hoxy-pyridi ne-3-carbonyl)-pi peridi n-4-
yl'] S'I-Bﬁwﬁ?cygl'oﬂb@hﬂe&m 9Qﬂ5q5ﬁ1@ﬁd66€ﬁarlﬁnqneplpa®ﬁﬁw$@ 1-oxa-
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5-
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oxy enzoyl n-4-yl] -1-
oxa 3,9-diaza-spiro[5.5 undecan 2-one; ound W th
trifid- Bgtyb—f)&@'@]phgxyggpt@y gz(qu{n@hne 6-carb0ny -piperidin-4-yl]-1-oxa-

( 5- @@ Ylhazg’ -spi¥6150) BXddaRINYhe; Zoﬁ%@und with trifluoro-acetic acid
, 9-draza-spiro [5.5] undec-9-

YL’ha‘%'yBe b RRHER PR o bl 2 EorRElinG Y ygpror)-piperidin-d-yl-1-
tri fdxdo8,9-deetshieo ] dndeddnirbng compbond withrteiflhgio-gsetif acid
1-(2-methyl -5-trifl uoronet hyl - oxazol e-4

5-Butyl-3-cyclohexylmethyl-9-[1-(2-morpholin-4-yl-5-pyrrol-1-yl-benzoyl)-
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-(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-(2-methyl-quinoline-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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20
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-5-but yl - 3- cycl ohexyl net hyl -~ 1°“-oxa- 3, 9- di aza- spi ro

[5. 55 %‘%ﬁgﬁff’mz hIBrG-4- m&gﬁoéj pyrrg\flém l-tlrllaefnlzéJ ‘15 %1pae(r:1 n- 4-y1] -3-

aci d
5- Butyglolexdyetinhd xguaris?-djdza-8pird [5(3 uhdtbnret dnd; cdmpodlindwith

benzQyJoi Qlag&{aaq,f -4-yl]- 1-oxa-3,9-diaza-spiro [5.5]
undecan- 5 onetri uor o-acetic acid;
4- But_él - 3- cycl ohexyl nmet hyl

1- ( 2-Bviririsreherdmedyl-p-ld- agﬁﬁydmgwﬂwmomcnphwq -4-51)-

- 1- Oyerzd lﬁ]ﬂpei‘ml—%pﬂf 0-obc4-351- dﬁ@&%ﬁr(ﬁS‘BT&)decan 2-one; compound
4- But il ¥cl ohexyl, et hyl - 8-

1- (ZW% it IRACHLIRFDYI ) - azetldl n-3-yl] -1-oxa-3,8- 30

di aza-spiro[ 4. 5] decan- 2-one; conpound wth

t r1 |3 gQ-IJbi(ﬁ)ﬁAanmbl-bphmytﬂ-lﬂ@)a@ﬂﬁé Q-attihyD@ip &t 8 06110800 A0-3-
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4- But yl - 3- cycl ohexyl net hyl -

1- (2)_fr- gE 'A@ﬁlméll' pﬁ%%ﬁL\o ﬁ?@%gi’ra%lpqrég%cfhyﬁ - piptdidin-4- -yl}-
- 1- ox % é 5
- Bor Grivh3eyeo & m%azsmrqjﬁébtwparbémwoynpound

- 4- afiktytrifhigeevaceticucft y! 1 - 1- oxa- 3, 8-di aza-spiro [4. 5]
decan 2-one 5-Butyl -3-cycl ohexyl net hyl - 9-

9
th 5;ca - pi peri di,n-
a1y BGPTSR AT L R s BB pyrazcte-+-
5- Bwaghonyl)egapemewylmﬁt-chw-?a 9-didzd-spiro[5.5]undecan-2-one; compound
-(4 iRy L) di ne-5-car bonyl) - pi peridin- 10
I'vfi oxa% 8- 0i%az a- spi ro[ 5. 5] undecan- 2- one
npou nd wi th nethanesul fon| c acid 5-B }/I - 3-
A»-Batyl- éw@obg)@lrgﬁéxlyff I #-methoxyp g_heny) 5-trifluoromethyl-1H-
( 2 p@r&bﬁ%-héfﬂbo J)dnflkl L1 xh3, %diéﬂ -spiro[5.5]undecan-2-one;

-1- 0xa a-.spiro undecan - one
5. B&Pmpogné%ﬁi&rﬂ@%&mehg acld

1- (2, 6-di net hyl - benzoyl ) - 4- nethyl pi peridin-4- 15
yI ] 51Butyin3 Iydehkxgimethyi-9-01-p1-£] -nrsthogrplRengt) €5 -trifugpomethyl- 1 H-

gyl%lzéﬁg? it PH}ﬁE?ﬁJer@L o? gni f)ﬁa %\L‘Qd ﬁl)%a spiro[5.5]undecan-2-one;

|- zompeund Wn@tthﬂuoxdamphemé 3-
carbonyl) pi peridin-4-yl]-1-oxa-3,9-di aza-spiro[5.5]un

d -
SRS L S A e

yl) cag ﬂpeﬂdb"éflﬂ’ék h-0xa-3,9 d1aza—sp1ro [5.5]undecan-2-one; compound

4- yiwlthkriduero3aRtidhéda- spi r o[ 5. 5] undecan- 2- one;
compound with trifluoro-acetic

5-Butyl-9-{1-[1-(4-chloro-phenyl)-5-trifluoromethyl- lH-pyrazole 4-carbonyl]-
piperidin-4-yl}-3-cyclohexylmethyl-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one;
compound with trifluoro-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]undecan-2-one; compound
with trifluoro-acetic acid
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acid 5-Butyl-9- [
1- (2-chl oro-6-fluoro-benzoyl)-4-net hyl - pi peridin-4-yl]

WO 32005/075484 PCT/EP2005/000976

cycl ohexyl et hyl -1 - oxa- 3, 9- di_gzg@- spi ro[ 5. 5] undecan- 2- 0
ne; conmpound with 25 trifluoro-acetic acid

5 Buswu =3C le Yh=[3-
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200%48484834cR P2005/ 000976 - 139
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with trifluoro-acetic aC|d 10
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- 3-car hon
pi pB’PF’ai%ﬁ‘ ‘LL%'UF]] -0Xa- é>¥ad13239~‘ipér0£i alundecant 5-05¢; compound with
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b
R ra R S R —_
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L (Wif%l-g @g CS}E}}bD ﬁgﬁfl 0l oxa B Moz 3 r[}'S%Tﬁ?_%é_cgﬂZ é_{nei, compound
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netrl WWWWldh trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-{1- [2—(4—methoxy-phenyl)-S-methyl-ZH-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-methyl-4,5,6,7-tetrahydro-benzofuran-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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5- Butyl - 3-cycl ohexyl nmet hyl -9- |
1- (2- met hoxy- 4, 6-di net hyl - pyri m di ne- 5-
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conpound with trifluoro-aceti cid
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\é\"_ Egt-%l:iﬂyféblc{ ?f: (?gcﬁlggb%pﬁ%%? _-&rbfmyl)-piperidin-4-yl] -3-cyclohexylmethyl-
1- ( 2- oK fekiargtspiralahuadecan o rompapndiyith trifluoro-acetic acid
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undgg%yz(fghE‘?’E‘36‘6’968@%4{5;‘}“9&}’6"22WPTH'%‘%@&E@&WI@%@]uzldec-9-
5- By} plipe3idityes | @hrboyligihenyl} Sndthdnestifonamide; compound with

1- (éi@ogg_r étPJL%Wl )-3,5-di net hyl -1 H pyrazol e-

4- car bonyl

- 4- et hyl - pi peri di n-4-yl[}-1-oxa-3, 9-di aza-spiro [5.5 ]

und @'@f@gzhexﬂmﬁib’irﬁd 1yfi2t methyl-trinoroamathjleoxarpdlel 4-

N-{ ca:f’bonyl)-Fiperidin-él
[4-(5;Butyl-3-cycl
pi rwttl tuflegropaceiica
yl)-4-met hyl - pi peri di ne-1|-carbonyl ]

- 1 N9-OpliBAndingl §-trifhRirofieth1-beBpY Lpiperih -y12B-butyl-3-
trifluoro aCtt%E-aCISd%a: ut T)Mé 1-d ) )

[ 5-PSOBRTPETk Loy gt TP Y fdosar 3 s gompound with

- 4-tmdluhyd-acetic acid

pi peridin-4-yl}-3-cycl ohexyl methyl -1-oxa-3, 9-di aza- spi

ro %—?u%]é?@ﬁ. tﬁ@:gillgx;e:flﬁgﬁé- [1 QQ@&%&W&Hﬁro-bemzcﬂ)-piperidin-4-yl] -

trifluoro-acetic i
1-oxa-3,9-diaza-spiro[5.5]undecan-2-onetrifluoro-acetic acid;

-yl}-1-0xa-3,9-diaza-spiro|5. -2-one;
cﬁex;’ﬁet Fipzasspirol5.plundecap-3-one; compound

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- Butyl - 3-cycl ohexyl net hyl - 9-11-
[1- (3, 4-dichl oro-phenyl)-3,5-dinethyl-1H 25

WO R0@EAas484 4- car bonyl | PCT/EP2005/000976

- 4- et hyl - pi peridin-4-yl}-1-oxa- 3, 9-di aza-
spiro[ 5. 5] undecan- 2- one; conpound w th

t5r E%%@f&l%_%%%}%%@%%@%@i%g,ll-(_296_-§i_fpetl1yl-benzoyl) -pyrrolidin-3-yl]-1-oxa-
1- ( 3,84didiacspim] 45 pleeanyRjon8, 5- di met hyl - | H

pyr azol e- 4- car bonyl |

-4- e Lz Rl Gl 1Y8-F1~ hP=tndadya)-4-isobutyl-piperidin-4-
pi hop DLt AR 1 (2 0 etk ¥ naefh-isobutyl-pip

t ri #ldoper-a8edisze-wpisoftt-Shlecaminope_ 9. |

1- (5-chl oro-4-ethyl -t hi ophene- 3-car bonyl ) -4-net hyl - pi p

er i digutft¥. cyclohexylmethyl-8-[1-(2,6-dimethyl-benzoyl)-4-ethyl-piperidin-4-yl]-
3-cycl ohexy. rretaxyl - ]S-axa- 9- di aza- spi ro[ 5. 5] undecan- 2

-on ;'o’@(%%‘élﬁﬁ%ﬂi's oS 186@P14i8PS- acetic acid WO

2005/ 075484 PCT/ EP2005/ 000976 -141 L
5- BotBityR3-cydbluxgboydtingthjl-(96-dimethyl-pyrimidine-5-carbonyl)-piperidin-
[4, §- B2 ahiiaRolodk V1) -

s AT ol R et o

- 4- hyl - pi peri di n-4-yl}-1-o0xa- - di aza-,
B L e 0] e 5oy iperdin
tri f4'—ﬁ?ﬁ%}@%§-ﬁfhz§-§bigoﬁs%] Buidathn 3= 6 bathpaytdeith yhetRanesulfonic
1-(4,%6-di nethyl -2-trifluoronethyl-pyrimdine-55

car 186y | ) - 4- et hyl - pi peri di n-4-yl] -

1-oxa- 3, 9-di aza-spiro [5.5] undecan-2-one; conpound =
Wi t 15-Buityl-bygpadificérorqychohitylmethyl)-9-[1-(2,6-dimethyl-benzoyl)-piperidin-

5- But yl - 3-cy, hexy] =9-1 5

1- ( :ﬁi'&r%f%'ﬁla%?ﬁ%’?ﬁ@ﬁhf@%&ﬁ?|2- PYTi m di ne- 5-

car bonyl ) -4-net hyl - pi peridi n-4-yl] - e g

1- 0)%6aB&yb3 didehexyhnetbylF % 5](2,%@@@%1-&2‘3@9@1;)-4-%Fh¥é-mfrldm-4-
Wi t Rt yiskl Yer g i+t 5 30 fHeddh-2-one; d with 3,3,3-trifluoro-
5. maly T o O B B el 2-ons o e 2 et hy)
-beﬁiéymymﬁsﬁkthyl- pi peridin-4-yl] -

1- oxa- 3, 9-di aza-spi ro[ 5. 5] undecan-2-one; conpound

Wi t b5_Biyi-BlopdoReghntthpl-2¢4-Gn@hyl1-(2,4,5-trimethyl-thiophene-3-

- (2- Br.onos 6-.net hyl - ovl ez t ' L4 - v |
S S N R S SR G chmpound
[ 5. Sfithnifeoanadticaeid compound with 15

trifluoro-acetic acid 5-Butyl -3-cycl ohexyl nmet hyl - 9-]

ﬁet( ﬁ?};ﬁl}&i-%&b@éﬁ%}@@%ﬁ?@%ﬁ?-%bfmé{hgﬁ%ﬁﬁ&ﬂehzﬁi)-4-methy1—piperidin—

I oxa- 3, I aza-spir nghSt]r'%ndec "
an- Z-pid -oxacheiinra-seire -5 lunfedatiod-g0 CampouRg Wgth triluoro-acetic
5- Bufyd - 3-cycl ohexyl net hyl -9- [

1- (4, 6-di net hyl - pyri m di ne-5-carbonyl ) -4-nmet hyl - 20

gi; pﬁ%'ﬁ%@ﬂﬁﬁl% | 51”8?@%1}3;91?9} fizn%g'~|S4grinr§@{ygp?pleﬁﬁﬂue-ﬁi%@: On-
3- Q@l:l@l’i@éyhhéth?lhy-lox%,S[-diaza—spiro[5.5]undecan-2—one; compound with

1- (4-.net hoxy:.2, 6-di net hyl - benzoyl ) - pi peridin-4-yl] -4-
net ﬁ{/‘;aﬁoﬁo'@%:;%?gfi& di aza-spiro [4.5] decan-2-one

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-yl]-5-butyl-3-
cyclohexylmethyl-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid
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5- Butyl - 3-cycl ohexyl net hyl -9- [1-
(4, 6-di net hyl - pyri m di ne-5-carbonyl)-pi peridin- 25

Wa-2¢is51075484 - oxa- 3, 9-di aza-spiro [ 5. 5] undecanPlTmRre005/000976

conpound wi t h nmet hanesul fonic 5-Butyl-9- [1-
(4, 6-di net hyl - pyri m di ne- 5- car]bonyl) - pi peridin-4-yl]

- 3- ( 5 ButALFDohexyl thl91 - -
ey exy me (z ?%"ng 6Sr61|eF}gIc¥ zoyD)-4-methyl-
aic{-@ngEompound with

pyran- 4-

one; Eﬁﬂégﬂid'mif%@'é%&?%hﬂ?%ﬂ%éb@K%c
5-Buh¢hxﬁe@wﬂhnh&kylnethyl 9-[1-(2,4,6-trinethyl-pyrim
i di ne-5- carbonyl) pi peridin-4-yl]

i 1 P AR R v R o e L PTrasole4
PCT/ @plz@gg -600¢7pl-piperidif-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one;

5- Bug hsayw
1- (4, déh%(ﬁln@&giflp 2- tdrrlf %gérag?rdet hyl - pyrl m di ne- 5-

b di n- 4- -1- 3, 9-di 5.5
ﬁﬁ(r:iegg}n/‘t}é&pﬂ'g r SN S}'{Yilg é;xéi5g‘ﬂig3@§hYﬂl‘éﬁT;)Z’T29§12-l[4r c?arl[)onyl)] 4-
1- ( 4meéthetl-pipeti i -Z-yITet- L
ca$ b&@p&?%op? grnlr 37294%% ]glg ala{)éyxdgll%:{l%s](}ilng?gﬁs% re c[ogl Hoﬂjund with

undetan- &8npound 5 with trifluoro-acetic acid
5-Butyl - 9-
;]_ (- éut}; fdretyhlphed nethipl 9 iH (2 ardimethyi- -piitidiing S- &b &AM hethyl-
pi Y,
P e A 1p‘Ly’Jaa3n? Sliaza-sRiAl 3 vdesan 2aone; gorapaundpith
[ StBﬂuﬁ%U§@Hﬁag one; conpound mnth trifluoro-acetic
acid 5-Butyl - 3-cycl ohexyl net hyl -

1- ( 2-Bwiyhangauhiyhibh .6 m@ﬁm gﬁféﬁg%éjb Qﬁfb%ngﬁ[%p%r din-4-

carb r i din-4- -1-0 laza-s

undé(@a?; % gt?p & 1aga- %fﬁﬁ%@%&?@%ﬁ@@yi qmpqudgm{h trifluoro-acetic acid
[4, 6-di nmethyl-2-(pyrimdin-2-ylsulfanyl)-

pyr Brbutyhg-cpel olaexdplnmathyl-9- 1 (4 methoxy-thlophene 3 carbonyl) 4- methyl—

T AR S W

1- (Qﬂ%@rna\q@tsmmd nyl - 4 6- di net hyl - pyri m di ne- 5-
carbonyl ) -pi peridin-4-yl] -9-oxy- |

;)(r)])étg??u% 51?}2:4 e :n‘g:éi’h)[l@ Pl] fu%ef %Qr'bgn}ﬁ 4-methyl-piperidin-4-yl]-1-
5- Ba’fay 3£P 18479 ;?]vf@pﬁ%ﬂ 2-gng; cpmpound with trifluoro-acetic acid

[ 4, 6-di net hyl - 2- (pyri di n-2-yl oxy) - pyri m di ne-5-
car MMBJBrpnmﬁﬁjrdi B-cArbtinyt)14- ﬁ’}@ﬂl Pt A=A pi! r@ Rl un
dec g};h%e Jepefe]l Wth tr uoro acetl c acl

cygfyg :IPW Idfﬂ;la sguo% Jundecan-2-one; compound with
1- (ﬂlf%lom-ﬁg&thwkldz phenoxy- pyrim di ne-5 20
car bonyl) - pi peri di n-4-yl]-1-oxa-3, 9- dlaza spiro[5.5]un

dec%?;/l%’:l ‘3{3 y%&gﬁgﬁgm?ﬁ/t&dgj ‘ehf WQYGO A }Irlcpy%‘:r:nl ine-5-
[4, (@Ilaﬁ etlzyl(pppqzrpdjn -] 4lteat 3, %dyazy—splro [5.5]undecan-2-one;

Py rddﬂﬁ}iﬁuﬁh@‘xﬁtl?ﬁ[ﬂifb%ﬁa]:etlc acid
-pi peridin-4-yl}-1-oxa-3,9-di aza-spiro [5.5]

un a
deg Rfl-%-cynlohexylmethyl@- [1 —(4,6-d1methyl-2-phenyl-pynmidine-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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5- Butyl - 3-cycl ohexyl net hyl -9-f 1-
[4,6-dinmethyl-2-(1-nmethyl-1Himdazol-2 25

weoheaslo7susy| ) - pyri m di ne- 5- car bonyl ] - pi peri di n- 2€YiEP2@5/000976

xa- 3, 9-di aza- spiro [5.5] undgf n-2-one
5- Butyl - 3- cyclohexylnethyl

car batg PR d ﬂe&vﬁ%n&yyb. petdfy Py splgmi-1-on.

undesandiZzacspix, Ebmmddcmh 2-ohé;frotmpofihd edth-teiflabidcaceic dciddO
2005/ 075484 F’CT/ EP2005/ 000976 -143

i '[325-24 é’ﬁ 30%’%&%%% q/l &far'dlgaz oy -?-Carbonyl) 4-methyl-

pyri pipgridia-4-yHal-bey o diaza- spiro[5.5] undecan glone, compound with

pl p?rfﬂl.ﬂirﬂ-aéet}@a}mdl oxa- 3, 9-di aza-spiro [5. 5]
undecan- 2- one; corrpound with trifluoro-acetic acid

5- But cyc hexy

2 (ayl%lrﬁ SRS Y e e g gty fasen-8-carbonyl)-
car bpipytidinpd-gHri-gkn39- ddhﬂa—sbn@*iiSBmﬂedﬂn&Z—@né okound mdth
deca v}zuogg%t%}c und w th tri fluoro-acetic acid

5-Bu yl met hyl - [
1- (4, 6-di net hi/ - 2- phenyl - yr| m di ne- 5- car bonyl ) -
p| pe5-1Bdl|t)d -%4 qhexylmcdlYB-PQHd Se(Asmeibioxppbemil 1A deethpl-Rram 3-

c Bu&ﬁfp&gn}jél %étﬁyl x@?éﬁ&l 9{-9%610&&' L£034d4- si!)go 5.5]undecan-2-one;

[ 4, 6CQ311P|Q§%1K£//W Iptrj qafetaﬁsncqcm azoI 4-yl) -
pyri m di ne-5-car bonyl ]
pl p?-fﬂu@;ﬂﬂi' é‘yclﬂh}.‘xﬂm@&fﬂ}d-@r{ﬁ [@L( @Zﬂeﬁﬂ@k}’-@hérﬁdﬁb -methyl- 1soxazole 4-

un e(?aa C(ré’l Bﬁ-trgﬁth}gl n‘ggﬁcgﬂéd.)a}l - "Pﬁy;f g%l%g agﬁs éﬁunaecan-Z -one;
ox acomPoutidawizh &rjfluovo{abeti]acidhdec- 9-yl ) -

pi peridine-1-carbonyl]-2",4"-dinethyl-bi phenyl -4-carbo

EW' | £ BRGNS oy RTRAHAGN-b Y 1- A4t b YRS A b RN A P yrazole-

1- ( A4-rarbapyli-demdihkpippridiny4-iyHT bioree3 §-diagabeiming [ §-5 pinseedd2-one;
i n- 4co\ﬁll%ou'n% Wit MitRro-a¥&icohexyl net hyl - |

oxa 3 di aza- splro [ 5.51 undecan- 2-one; conpound

E&i‘ly{l-”t A {?ylg i ac %(1: Itgyl -}-0x0-1-0xa-3,9- d1aza—si3iro[5 5]undec-9-

1 ( 2yl)4-4dhél.’h’ylhylbelbdilliibﬁnc}drb(ih)@]aﬂh)@héln)?}-pf}pﬁéﬂaﬂil&e 4omp0Ound with

yI ] ¢ ? za- spi ro[ 5. 5] undecan- 2- one; conpound
h”ﬂnuf’?cf El%e 18a511 etic acid

5 But I cl ohexyl net hyl -

1-(5- Butjnl-ﬁa%/lhw- (43chigmor-phanyh- %fmeﬁe/]h—im;ah)?) carbonyl]-4-methyl-

pi pg{:g&kﬁnone i s c:yll'oﬂéﬁfl&le&[yfj'l%é =334{9a bspira[5.5]undecan-2-one;
1 ( XOFIRAUREVLH trﬁlélﬁmﬁf)tmﬁicﬁer i di n-4-yl]

-3-(4-fluoro- 2-

trifi.p Heéybhbhe éﬂﬁlyl)@ihqxf@ arcﬁclﬂbﬁiﬁhé@ﬂ)’ 9,5t dtmethyl-1H-

decan ordin any one
B b S Bl e e (B S K L (e
one spiro[fof]andedpelinns cofnpanydm teifluctonadetit atid 13 f or
t he manuf acture

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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of a nedicament for the treatnent or prevention of
di sorders, in which the nodul ation of CCR5 receptors

woOoi4smpsdseat ed. 16. The Use accordi ng to cl ai nP@B/EP2005/000976

wherein the di seases conprisipg human 30
I mmunodeficiency virus (H'V) infection, or treating

AI D% ﬁbwgs%ggl\éﬁfxygrg%ﬂ-lgﬁ iig 14 B qﬁ[ng&%p 0 Qé qg@(g?l(sthlazollé 4]1)

s
t hermrpmuthncaﬁi -karbehyflpétn @mdmdkyl}d @ 81ﬂ1%?aof

cl ai g{rélﬁguﬁﬁe&ﬂ% -Bhe; cse@buﬁalwﬁhﬁﬂmeé&h@%d

acce carrier exci pient. 18. The

i nvention as her ei nbef or
5-Butyl-3-cyclohexylmethyl-9- 1(22 %Cc{lmet yl-2- tr1ﬂuoromethyl -pyrimidine-5-

carbonyl)—4-methyl-piperidin-4—yl]—1-oxa—3,9-d1aza-sp1ro[5.5]undecan -2-one;

compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1 -(4,6-dimethyl-2-methylsulfanyl-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—(2,6—dichloro-4—methy1-benzoyl)-4—methy1-
piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5] undecan-2-one; compound with

trifluoro-acetic acid

9-[1-(2-Bromo-6-methyl-benzoyl)-4-methyl-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-dichloro-4-methanesulfonyl-benzoyl)-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-pyrimidine-5-carbonyl)-4-methyl-
piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid

3-Cyclohexylmethyl-8-[1- (4-methoxy-2,6-dimethyl-benzoyl)-piperidin-4-yl]-4-
methyl-1-oxa-3,8-diaza-spiro[4.5]decan-2-one

5-Butyl-3-cyclohexylmethyl-9-[1- (4,6-dimethyl-pyrimidine-5-carbonyl)-piperidin-
4-yl]-1-0xa-3,9-diaza-spiro [5.5]undecan-2-one; compound with methanesulfonic

acid

5-Butyl-9-[1-(4,6-dimethyl-pyrimidine-5-carbonyl)- -piperidin-4-yl]-3-(tetrahydro-
pyran-4-ylmethyl)-1-oxa-3,9-diaza-spiro[5. 5]undecan 2-one; compound with

trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2,4,6-trimethyl-pyrimidine- 5-carbonyl)-
piperidin-4-yl]- 1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound with

trifluoro-acetic acid



10

15

20

25

WO 2005/075484 PCT/EP2005/000976

-142 -

5-Butyl-3-cyclohexylmethyl-9-[1-(4,6-dimethyl-2-trifluoromethyl-pyrimidine-5-
carbonyl)-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one -

5-Butyl-3-cyclohexylmethyl-9-[1-(4,6-dimethyl-2-methylsulfanyl-pyrimidine-5-
carbonyl)-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound

with trifluoro-acetic acid

5-Butyl-9-[1-(4,6-dimethyl-2-methylsulfanyl-pyrimidine-5-carbonyl)-piperidin-4-
y1]-3-(tetrahydro-pyran-4-ylmethyl)-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one;

compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2-methanesulfinyl-4,6-dimethyl-pyrimidine-5-
carbonyl)-piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one

5-Butyl-3-cyclohexylmethyl-9-{1-[4,6-dimethyl-2-(pyrimidin-2-ylsulfanyl)-
pyrimidine-5-carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one

5-Butyl-3-cyclohexylmethyl-9-[1-(2-methanesulfinyl-4,6-dimethyl-pyrimidine-5-
carbonyl)-piperidin-4-yl]-9-oxy-1-oxa-3,9-diaza-spiro[5.5]undecan-2-

onetrifluoro-acetic acid;

5-Butyl-3-cyclohexylmethyl-9-{1-[4,6-dimethyl-2-(pyridin-2-yloxy)-pyrimidine-5-
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-(4,6-dimethyl-2-phenoxy-pyrimidine-5-
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-[4,6-dimethyl-2-(pyridin-2-ylsulfanyl)-
pyrimidine-5-carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one

5-Butyl-3-cyclohexylmethyl-9-{1-[4,6-dimethyl-2-(1-methyl- IH-imidazol-2-
ylsulfanyl)-pyrimidine-5-carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-
spiro[5.5]undecan-2-one

5-Butyl-3-cyclohexylmethyl-9-{1-[4,6-dimethyl-2-(pyridin-4-yloxy)-pyrimidine-5-
carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one; compound

with trifluoro-acetic acid
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5-Butyl-3-cyclohexylmethyl-9-{1-[4,6-dimethyl-2-(2-methyl-imidazol-1-yl)-
pyrimidine-5-carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5 Jundecan-2-one;

compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(4,6-dimethyl-2-pyridin-4-yl-pyrimidine-5-
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-(4,6-dimethyl-2-phenyl-pyrimidine-5- 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- [4,6-dimethyl-2-(2-methyl-thiazol-4-y])-
pyrimidine-5-carbonyl]-piperidin-4-yl}-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one;

compound with trifluoro-acetic acid

3'-[4-(5-Butyl-3-cyclohexylmethyl-2-oxo-1-oxa-3,9-diaza-spiro[5.5] undec-9-yl)-
piperidine-1-carbonyl]-2',4'-dimethyl-biphenyl-4-carboxylic acid; compound with

trifluoro-acetic acid

9-[1-(2-Amino-4,6-dimethyl-pyrimidine-5-carbonyl) -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-( 2,4-dimethyl-biphenyl-3-carbonyl)-piperidin-4-
yl]-1-o0xa-3,9-diaza-spiro[5.5]undecan-2-one; compound with trifluoro-acetic acid

5-Butyl-3-cyclohexylmethyl-9-[1-(2,6-dimethyl-3-pyridin-4-yl-benzoyl)-
piperidin-4-yl]-1-oxa-3,9-diaza-spiro[5.5]undecan-2-one

4-Butyl-8-[ 1-(2,6-dimethyl-benzoyl)-piperidin-4-yl]-3-(4-fluoro-2-
trifluoromethyl-benzyl)-1-oxa-3,8-diaza-spiro[4,5]decan-2-one

14. The compound according to any one of claim 1 to 13 for use as a medicament.

15. Use of one or more compounds of any one of claim 1 to 13 for the manufacture

of a medicament for the treatment or prevention of disorders, in which the modulation

of CCR’ receptors is implicated.

16. The Use according to claim 15, wherein the diseases comprising human
immunodeficiency virus (HIV) infection, or treating AIDS or ARC.



WO 2005/075484 PCT/EP2005/000976
-144 -

17. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of claim 1 to 13 and at least one pharmaceutical acceptable carrier, diluent

or excipient.

18. The invention as hereinbefore described.
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