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BICYC ér Incorg rated herein in its entirety for all
b 68%%35" B BEEKGY Stid ASANFRGONISTE A OHE FiSEL priEIgRENE RECERTOR
invention relates to novel piperidine derivatives,
met hods of use and pharmaceutical conpositions
contai ning them The conpounds of the invention are

pot ent This chppkdatioin i akemi e kveh@ﬁtsofoﬁnd\fhpoﬂ@mté@%)es prOVISlonaI
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treat nent or reventl on of autoi nmune di seases
ASCLEL biRling te e eqspior iGCR1 fparé padnflagmeateiyt ans immunomodulatory

10 Poens | @kdferaBiyt Riukbdytes %ﬂlﬂﬂyﬂ?ﬁhﬁ@ﬁé&ﬁond'me' [dSR1 ¢ %Bﬁ{w is also

di abetes (recent ‘onset ['upus, 1'nfl ammat ory

qiomehiges refarremie as the SEAGKR dmeptpr nEmsetqompope@r alsesinbibit MIP-
m& (‘ah@ kiR iy &%rﬁokm%ﬁ 'chSWﬁ cgibt%[) rcggﬂg@dﬁﬁaggﬁvﬁ/kmg%@cw)

%YOI ditis and vascu
fM

Pas(&CLd), MCR-gi (@Qiﬂhu ldCﬁul ¥©8kt4) #ndoHEKI-8,(CCL15))) induced
| AbRbRkst éfal} HFF"‘I”JE%‘QHJ haPah QG884 and LR ?8”[8 tially useful for the

assocl at ed end- st age rena k?é)gl sease,
15 depgneent bor pf%(antm hautommum issases t(uwh &% bheshatoid arthritis,

SteREsh %Hﬂﬁé 6s'ohét§bsér§nnt|§ CérﬁJyBgﬁg r@g)oﬁ@fh Y rtgﬁéc'a dﬁa&e{eﬁ Srecent

syst em ¢ scl er OSI S
Oa8eld dUnYip. inflarometarebaewel disease, Cheaiats dum)se, qutic maurjtisapsbriasis,

fiﬁﬂﬁﬁ"éjéé%ro@?sl hﬁ%ﬁﬁyéﬁglérrn&ﬁhazpca l?\lélt% myFOIogt?J]%llc} {/%slgalltls) fibrosis

(such as ast ntact dermat
degmptimensyy figeasise (i&n ddiepatoiai @Jlﬂnongy%rom I mltﬁrmttlalopulmonary

20 (iBHER) asfll?fBélQnés%oBEl‘éBCMt 'eéd -stdYe Q%%ta%gchl!)rg&s caused by

pul monary di sease
S@ﬁﬁ%ﬂoﬁn@b@é@iﬁmﬂ%ﬁl dibyosiy, wbe@meﬁm nfd:hfml&'-} sferogdramaciprogressive

's%’ﬂérﬂ% QQ%EEre@lﬁ\éﬁelflb@s@ ﬁ}né\%&ﬂﬁé%&l 85!.%553% taﬂ:gﬁgl%cagr viral

| ammat | on ue transpl
(H‘GPthﬁ'@) r RIEREY o1 S@ﬁ?qwadeﬁgw pitrhosisit dllerglct ednditions (such as

%@ﬁlﬁ%ﬂoéérﬁaétmdh%tmg aﬁrf‘gélgmca%lteymﬁﬁlgiﬁ C&Eeghg chronic Iung

i nsertion) er acute and chroniC i
25  idlammatiens(sadh s Labronics beopabitis, a¢hrOmEI®Mnmtwerpuhanmxd disease,

P gty HAORse Sfme! R, PistEl, S9irgine, oSy,
ﬁ@ﬂny@g,cgmplex alveolitis); atherosclerosis; vascular mflammatlon resulting from
tissue transplant or during restenOSIS (including, but not limited to restenosis following
angioplasty and/or stent insertion); other acute and chronic inflammatory conditions

30 (such as synovial inflammation caused by arthroscopy, hyperuremia, or trauma,
osteoarthritis, ischemia reperfusion injury, glomerulonephritis, nasal polyosis,
enteritis, Behcet's disease, preeclampsia, oral lichen planus, Guillian-Barre
syndrome); acute and/or chronic transplant rejection (including xeno-transplantation);

HIV infectivity (co-receptor usage); granulomatous diseases (including sarcoidosis,



10

15

20

25

30

enteritis, Behcet's disease, preeclanpsia, oral lichen
pl anus, Guillian-Barre syndrone); acute and/or

w@ booasnoesss r anspl ant rejection (including PCT/IB2003/003155

xeno-transplantation); H\Winfectivity (co-receptor
usage); granul omatous di seases (i ncluding sarcoidosis,

WO 2004/009588 PCT/ 1 B2003/ 003155 2 | eprosy and
tubercul osi s); conditions associated with |eptin
d?@r@ébﬁneﬁum@elﬁs’% copditionsyassosiaipx i letior preruction (gech as

| dbeditpR@icRSxia h¥RAEH, Plyge M é‘ia@&gs hIWE)%Fl%CI ff egmj hypergonadism);

Al zhel mer' s dl sease; and sequel ae ass
Aeheimgry diseasss asg @ﬁq@@aen@ﬁqomﬁte@ Withyeerigiracancerapaish ds multiple

ahydibha. CoMPRLA® bfhiE lrﬁ/te%n%’é aRbindldnY algﬁﬁgfﬂh o ¥e tH%ﬁ'nent or

treatnent or 5 preventlon of cancer net
i Rieyentiph gOfb seneRst mqtfr‘ﬁm% ingugingakyt, nekriowed to breast cancer.

(©HmRpsReS d?fth|§ hh\%n}% | 8 Rbitathe g»b&ll&hégtbf H%?alloprotemases

productlon t el nases
s @mﬁte@r@t @ﬂar@@am élFQ?d(ulﬂﬁ?ﬂ—ldlﬂgt buyidiot |hmfhecu éel MMPMMF IL-1,

Teh’h'_:l IL'dz oither ey &rifdir 'tl# Qa% a BhrisB lH ?]J? d}e%]’%%nﬁ%g%lymﬂltratlon

as a consequence of Sln
tthus PRvisinadbensfibton siiseasgsoer mr@lé@a%bn@d todheliet ¢ydoignes (such as

dblm‘%gsdeodérhggfa@ﬂa%;gbﬁﬁ)a%ﬁ% Bortitid? dnfl d&{? trle§8llbﬁon hepatic

anmage yper rmati on an
rfaile pikawasakheyeraree, mygdardial, mfﬂm@,aacrut%wrfelm septic shock,

%ﬂgéét% Heaht oIS ﬁoné’?%&gﬁﬂy&é&ﬁé of %&He% as%ggh {ed Jherewith),

congest | Ve eart are
(ﬁO'“de‘ﬁéaO §§§C|lfa{f3@’tbprt H@ayevmqw)prevemmuadgamfage h¢aysed by

Ly, i g@! etn'tsS H@h g@WQI‘%n&l?ééﬁe%cQéhalomyehtls

|n ammat i on |n ect OUS agent s
\aragmyefigtio.oviceh m@mma@w ei iheiléndler lyer Gregrycaluerhby dnfluenza or

\Herpé |ts|') nf Eé‘ﬁ%ﬁﬂe&tﬁ'ﬁl %flénlﬂﬁat;dﬁngfopre)la'rﬁ’ﬁé ireesuﬁlpgcﬁgr%egl pylori

uenza or epat |
Hrﬁfﬁpfa—“rmamﬂ@rﬁm(aﬂ@? residlingl Bomy daotetialngeningitis, HHI\GY) 6iV-2, HIV-3,

Gt |
mem i gdlaﬁwsfus @KA\/?"Q‘%P QJSE{ISH\'},A éé@glrugeg%ggﬁovfo:stez and Herpes
(STWRIPX) fam‘mﬁnmg'éslymp@ﬁ@é%e wmalariegs (Her pes zoster and '

lr_rﬁlr gfﬁ\g pS] %hﬁﬂ%r\gﬁyg dé%&#g@érﬁtgctlscyﬁ%bﬁéss fdfokines) which

cﬂﬁ@rrmradnced plapt lrtﬂlemrr(atcbmrrmeﬂlsles)w wpartitularar €Dp# oduapiebeytes,

AR BEREF Biockie Pt 480 bt Rl d i Rosm, 270 )

tes
r?@@?b@ﬁ@@e@ 993). BTBISe clﬁmemhlneszez:t)bj lBlGDJcngQfé?fﬂlg%Gﬁf &nd activation

%%gé?ffaw R’CWG&% ce éjucél%/%tetdh%véps U EherRBkines

|mnﬁr’£@ﬁndullrai mrighec&yhb\sal ﬂEIlcéwﬁrrmﬂlmmelaasthUﬁs phtémts( ichesbic and

| f, rhe
=ck Léar\éfe R%E{%sugqgﬂm {rQnsﬁoﬁéﬁmt @é’ g{]ﬁd L He ?‘8?34 Seere gons 8‘ aqlerglc
trhlggla@aflerﬁsnfd;llomr@pdzltergenpatpperS(Tanad iat dl.hd. masarol., 1806-1812
t Iergi rhiniti t' fal | pwi g .
Zﬁéﬁgéﬁwguﬂé t'a lJ=I=Afferﬂy !&IHH. ﬁ_‘régﬁurpo"il\]éff &@Sﬁﬁl _gl\%bogles which
I8eGere8dEh the chemokine/receptor interaction by neutralizing MIP1a or gene
disruption have provided direct evidence for the role of MIP-1a. and RANTES in
disease by limiting the recruitment of monocytes and CD8+ lymphocytes (Smith et al.,
J. Immunol, 153, 4704 (1994) and Cook et al., Science, 269, 1583 (1995)). Together
this data demonstrates that CCR1 receptor antagonists would potentially be an
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(1996), and Kuna et al., J. Allergy din. Imunol. 321
(1994)). Antibodies which interfere with the

WGE b@aobisee/ recept or i nteraction by neutrali zi npCIMB2068/003155

or gene 30 disruption have drovi ded direct evidence
for the role of MP-1a and RANTES in disease by
limting the recruitnment of nonocytes and CD8+

| ymphocytes (Smith et al. J. I'mmunol, 153, 4704
(effegive GerimeBlorl eaverl ImMupe based diseapes 15'@@ ongmENYs described
Test Belpotdbid @aba.vé %H%%ﬁlét%to?%et GeR1 dr.ecept or

antagoni sts would potentrally an WO 20 4/ ‘009588

'PCT/IBZOOS/ 003155 3mmmm of several

| munerhase rg ela?éé%‘é BosSodRs rl'nka%CRlWi thin

are potent an tive antago |sts of t

receptor. Sunnary of the I nvention The present
|nvent%pn relates to a conmpound of the formula 5 R5

[ Z R VUNRp(R4) (R )a ( )b Y- 3 or
pharnaceumxpall acc ptable salts t aut oners, and
pro-drugs Z\her 4 or 5; 10 b
is 0, 1, 2,%3, or 4 [ [ -Cﬁ)ggkyl
Wis (CB-C;é@ ryl or eterodryl; 7”TS“U% en

or NR8 wher ﬁ R8 is h i

oxygen or NR9, where R9 | dr ogéen, ~- C6) al kyl, or
acetyl; each Rl is independently selected fromthe !
group consisting of: hydro&en hal o, cyano, nitro,
trifluoronethyl, trifluoronethoxy, (C1- C6)a|ky|

S el @C%%Pi%a?'q%éﬁs SR tapeor Wherein
(Cl C ;gl1kyl 3opsrimnal |y

bis0,1, 2,3, or4;

cisOor1;

Q is (C4-Cg)alkyl;

W is (Cg-C1p)aryl or (C,-Co)heteroaryl;

Y is oxygen, or NR® wherein R® is hydrogen or (C4-Cg)alkyl;

Z is oxygen or NR®, where R? is hydrogen, (C-Cg)alkyl, or acetyl;

each R' is independently selected from the group consisting of: hydrogen,
halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, (C4-Cg)alkyl, hydroxy or (Cs-
Ce)alkylcarbonyloxy, (C4-Cs)alkoxy; :

- R%-and R®-are—each independently hydrogen or (C;-Cg)alkyl optionally
substituted with 1 to 3 halo groups;

R* is (Ci-Ce)alkylene or —(CHy)-O-(CHy),~, wherein x and y are each
independently 1 or 2;

RPis selected from a list consisting of hydrogen, halo, (C;-Cs)alkyl optionally
substituted with 1 to 3 halo groups, [(C4-Cs)alkyl].amino(C+-Cs)alkylaminocarbonyl,
amino(C,-Cg)alkylaminocarbonyl, (C4-Cg)alkylamino(C4-Cg)alkylaminocarbonyil
cyano, nitro, (C4-Cg)alkoxy, aminocarbonyl, (Cs-Cg)alkylaminocarbonyl, [(C+-
Ce)alkyll,aminocarbonyl, (C4-Cs)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylaminocarbonyl, ureido, aminosulfonyl, [(C;-Cs)alkyll.aminosulfonyi,
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20 substituted with 1 to 3 halo groups; R4 is
(Cl1-C6)al kylene or -(CH2) X O (CH2)y , wherein x and y

ware@4009588 | ndependently 1 or 2; R5 is sel ect ePCT/IR203003155

list consisting of hydrogem halo, (d -C6)alkyl
optionally substituted wwth 1 to 3 halo groups,
[(C -CB)al kyI ] 2am no(C, - C6) al kyI am nocar bonyl, 25
am no(Cl Co6) If3ﬁ/| am nacar bon

(B~ '%/FWP%?H Bylcal( @spa)awﬁ/@mimmoamgrcg)%wgminocarbonyl
61!0@6 le%mnﬁé&a%&%Ea C@m@%ﬁﬁ&%ﬂydnyl aminocarbonyl(C-

) al kyl am nocar bonyl

(%}Qikﬂ@m]n?ﬁﬂﬁbﬁ@éar bonyl , Qc&Swlet@w@m%nw ami ndydroxy(G+-
(c,C}alk)@QerrlﬁXérﬁlef Qﬁéfb@g@ f@%ﬁﬁé}ﬂmbcar%@l d?ﬁQ %Ikyl]gureldo Cy-

ant nosul 2am nosul
Mkmgmgarpmyn BZO@@f—@@)@ reidp(Cs- Ce)alkylamlnocarbonyl Co-

(

(

(
%&&@b@éﬂ%f\ B§HAf onyl ., carboxy, (C1-Ce)alkoxy(C- C%)alkylzCz

(

(

(

2an nocar bon | (CI-C6)al kyl ani nocar bo

(Qa)hett@'pavcv&%aa Wbcar bonyqqz@b)f@ée)rapmﬁrcarhqwlc ar bony|hydroxy(Cz
ﬁ%@ﬁ%&?ﬁ I, %ﬁb@’rbéﬁ’?l(@?—@%ﬂé@é}&yclecarbonyl carboxy(Co-

onyl am no, Y&
(%))t@ﬂtﬁppﬂ@%bgnyhnq:rnI@o(Cz-Cg)heteroary -Ce)alkyl, (C4-Cg)alkylamino(C,-

L{?m %%) o @FW‘ a%@ 5’“@@"’“’“0 Czé%)g%tggoragyl(a-Ce)alkyl Cyp-

(@) he{t@pam@m@@ do) qﬁsy degza@qkwﬁt%rﬁawmnmmnyl peéle)a!koxy (Cs-
I box -

(@ @@9.%&5%@%@@?3..( 9 nat or BENSFELEY(E oo

(C@ZbCDSg hebanlsoye! ecear -Chiglylesnpoadthiol, hydroxysulfonyl(Cr

@ng)gl@lt‘ﬁf cy n?ﬁémegsn (Cy- Ca)ﬁlk lcar ylalmlnosulfonyl Céldroxy (Cs-

nocar bon et eroc car %/) car o?/
(&)ﬁ@yl@rb@m&@r@ag&ﬁf@ﬁyﬂ (C4 Ca)alkoxyca onylammosul onyl, (Cy-

é\&g%k )Qlﬁflﬁ%r? dé&ﬁﬁs@l?lelﬁygmx s(ulfonyl hy?roxY hydroxy(C-

{
O s L ) L aminolCr

( al %Eﬁﬁerfcg;g?{/oﬁglﬁ\?"ngg %c%?nﬂéﬂ%& gC1 Cs)alkylananocarbonyl(Cr

Byalvsarsonfangban niexCooyl ooy ek icarbonylamino,

f -
car EB@-@?Q&§§? I car%onyl t%ag?mﬁy(gﬁ;ox sul fa'(ngBMIammo (G
Cey)alky ammo(ﬂh Caakylerybemdaipino, ureldo(C1 Ce)alkylcarbonylamlno (Cq-
(& al@ﬁr@car%‘:ér Pmﬂ%nos é’rﬁhﬁlof onyl, hydroxy(GleJatkyllureido(C:-
(@Ialmfiaibkf@&%laﬂbonyl amrwagé JCagpiylsuffanylamin, amino(Ci-

% ﬁysfﬂaﬁim'ﬁ%g g)E(y Qﬁlk;g%m%f%' _E 98 Icarbonylaminosulfonyl,

cej @H@g)a&m]ﬁmm @m@)alky@armmx@(r@pse@?wét amgwydifawipmiro, (Cq-
C8) al _

nocarL ?/W‘gﬂf@% al ki/lac rx%é ?/Ikyl;nammosulfonylamlno (C,
(@a hetelpayHeXVani nearpbeiprqacioxyce) alkyPobstbmeyeiaaming, (Cz-
g% %@@@2 MPW@@%I@% it8) Ve SAKAREMIBM Afino(C-

am no

(@a)alwyal k)(Caﬁns ﬁkk(/l@l’m'(%(?apk)ﬂk@&r bodﬁ@w@a)@i&yl]z?m@p(Q Cs)alkoxy,
il é{?(/(‘é %‘%&lé\ﬂﬁu b] Ja%WWQ}G alkylamino, ureido(Cs-
Cs)alkylamino, hydroxy(C1 Cs)alkylammo (C4-Ce)alkoxy(C+-Cg)alkylamino, and (C4-
Cs)alkylsulfonylamino(C-Cg)alkylamino.

each R®is independently selected from a list consisting of: hydrogen, halo,
(C4-Ce)alkyl optionally substituted with 1 to 3 halo groups; cyano, (C4-Cg)alkoxy,
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C6) al kyl ur ei do( C1- C6) al kyl car bonyl am no,
[ (O -0C6)al kyl ] 2urei do(Cl- C6) al kyl car bonyl am no,

W@ rionon¢%sss C6) al kyl sul f onyl ami no, am no( Cl- PCT/IB2003/003155

C6) al kyl car bonyl am nosul f oyl ,
(C, -Co6)al kyl am no(C, - C6) al kyl car bonyl am nosul fonyl, 25

[(C Co6) al kyl ] 2am no(Cl Co6) al kyl car bonyl am nosul f onyl ,
aamnmmchomlnyctaamxm (Ct-Co)alkgBpesiokyll atitremoonl (Carts)ablaxy ooptionally

%&%m é%g@ @gl fonyl am no, (C2-

ero oxy df C9) het er oar yl oxy,

(C2- CSBrhf@tred oopwbeds ofdhe {amauladoppiudethoae yhergin®' is halo, and
anino, 8( Cl1- C6) al kyl am no, [(C -C6)al kyl]2am no,

g no( C1- 06) al koxy, (Cl-C6)al kyl ami no( CL- C6) al koxy,
[ (O - CB¥fatrky b@matmnda ©Che®d)rallkbirgludeghose wherein Y is oxygen.

(1" ETEFI) Earah BPine formpiainaps frgse wheren Z s ey
C6) al lﬁréf&rm«h oompgtmde)of/(h@]fer@ﬁyal ikgibderihnee wherein Z is NH.

(d- C@r%’e O%Sa(%féylg ?@J)n{lﬁq(l Mt those wHer[_e@ IR; is @ —CH,-

Co6) al ky su ony am no yl'amno. eac
iGHlepieantiht | y sel ected froma |ist consisting of:

hydr o%er? errhghgmgoén%% o?@e%llﬁéfdla Plpniz E?@@lé)% HFé?ﬂ Rvgg‘c(?sd tothe Y

Wm%dmdremﬂﬂ@jom@h% 5 am nocar bonyl

b
G o8 et TyotRe ety R inBLA Bop®pereinyny s prenyt
gr oup?reﬂérred eompaolrcle wp therfasnutd | inbladd thoaeHavhierdim&V igggridyl.

t hose FV}'h%Frgb %oﬁéou sguﬁltﬁ%foﬂa&a I%dltﬁile]thggﬁ \%r&eréln cis O and R® is

Preferre
wlekcteidrfrorm |th§e gy eonsistiRg ef emiredabony o{(he3s) ajkylsulfenylamlno (Cy-

sraPuhoeBio bR R ol Hrih kol O P uemingearbony. (o

mwlﬁjl&ﬂmﬁ%aﬂibdﬂﬁl IRed>e/( G €Ch)alloyiparbonytantfio,t hemirmcathbaylamino,

Bl B PR RIcE B alrycicz- EhRete e, L &p SR} oanttinino

\Madcroely(lﬁzRZb hegerbarylsarbbaylt he Yreiglb@ipCaalidyiarainacatbd®/l,are [(Ci-

e%g’c}hkd@ga% ﬁg@g C\Rﬁ 5kS/ aﬁ{lﬁ%%rb%ﬂgp oun %1-%;&}(3?&]{09@% n%cérbonyl(Cr

d&y)adianxy cdamiabcarbenyl(Cr-Bullabioky, |oncdardeey (€hOsgelkdxywher ein W

! s Py di’erg%ékred cg@ﬁgﬁaﬁo(s oq tﬁeofs’g’rgb’lgqsfrap%ttngsg \gﬁ na%{s e1 f and R® is

i nclu 0SE€ erern c i
feeteetedh efragm othe Cgmep stomgistiof afi (0eGs) @byiywIfonylamlnocarbonyl(C1-

ARt oyt oo XeR R DSy prdpeab Ry GRIRGGE! bonyi
(G‘@Jalk;ﬂﬁ)fah;kgmlancawmt lazomydcarbo_nyl or cark?oxy _
hydr oxy (e PRL ALK BF BT PMRcudEtHgSs AhBRAYVD %8, 1% 2, and

R® is selected from the group consisting of halo, (C4-Cglalkyl, cyano, or (Cs-

Ce)alkylcarbonyl.

Preferred compounds of the formula I include those wherein R'is halo; a is 1
or 2: Y is oxygen; Z is oxygen; R*is a —CH,-CH,- diradical; R*is ‘cis’ to theY group
and R? and R® are each hydrogen; W is phenyl; b is 0, 1 or 2; ¢ is 0; R® is selected
from the group consisting of aminocarbonyl, (C;-Cg)alkylsulfonylamino, (Cs-
Cs)alkylaminocarbonyl, aminosulfonyl, aminocarbonyl(C4-Cs)alkylaminocarbonyl, (C-
Ce)alkylaminocarbonyl, hydroxy(C1-Cs)alkylcarbonylamino,  aminocarbonylamino,
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car boxy( C2- C9) het er ocycl oal koxy,
am no( C2- C) heteroaryl, (C2-C9)heteroarylam no,

W@ 20080095882- C9) het er oar yl car bonyl , PCT/IB2003/003155

urei do(C, - C6) al kyl am nocarbonyl, [(Cl1 20
C6) al kyl ] 2am no(C, - C6) al kyl am nocar bonyl ,
(G - C6) al kyl sul fonyl am nocar bonyl (G - C6) al koxy,

am nocar bonyl (C, - 06? al koxy, or carboxy(Cl-C6) al koxy
wemy(ce@glf@tqmm@@ kexy; t ﬁ@lﬁ%@nﬁé)betﬁrqa%l d@e%)ﬁ@@éoarylammo,

SRR, Ry rBicoag Py ) o PERTCAISRNNEIag  (Cr

m)aﬂyﬂmno(a Ce)alkylaminocarbonyl, (Cy- Cs)alkylsulfonylamlnocarbonyI(C1-

g% @%I%ﬁ) gﬁ%”%ﬁﬁ@ﬁo@g ?{?ng}?{%g %’C gégir%y érg R° %5selected

dmtbmygromcemelswmjofmwpﬁr@éalaﬂ ayReo, fQﬁK(ﬁuCa)alkyltaTbDfMe
those mharel %om of ghﬁgfo r%ula?@%mgg@h ds véﬁér&ﬁtpeqs ﬁélgna is 1

the group consi 8 cyano,
(oCP; Yaspaydepl s bwgseh or PH-b R @dc:tb@huwwm F& hig ‘cis’ to the Y

2 | I Ops :
(GO e B e BRI EpS10D, P s R
dictegthiddadm thedrogp tarisisting of: taminocgrbony, (CGares)#Rylsuifdnyramino, (Cs-

8f6%5§fa%lﬂng qﬂo@%ﬁ%m&shﬁorﬁﬂ%hocapodn lﬁ@ %)anglar?n no%ar’bccinyl (Cs-

rou
drg)aiopteamibarayhany(, Cl hmwl%yq:émk)ﬂmwrlﬁﬁnmm ( @minocarbonylamino,

%)b%loi(gf ﬂ%?e?@%g%kf&yw gﬁéﬁjerqaryl éCZ -Cg)heteroarylamino,

Caylaixik(-diheteraarploagpbnyl, ureldo(C1 Ce)alkylamlnocarbonyl [(Cy-

DY SaRYL e oLl Sarhanan no (2l aRARIRANKHABEARonyIC.-

) dlxy ( ©2in68rhend(Ca S alkoay,kayoprboxy(Ci-Ce)alkoxy; and R® is selected

%@&%@%@@%ﬁ@&r h\éio’ é C@@g‘?& r},%/taﬁ& R (e l-é%lﬂfﬂcarbony!

car box roary
urei dd‘(@’bﬂ@ﬁ)ﬁﬂ%%!&iﬂqﬂ(ﬁc&aﬁoﬁoﬁgﬂ jnc[L(de]those wherein R' is halo; a is 1

%?:)Za(l\gg lo%@éwsgﬁ (ég%nétﬁ%?a @r%méé iﬁ t(s ‘cis’tothe Y group

aﬁnldrﬁ’)zoando yrle(each CHYimgRmXY, is :pheray,krtbts)@ (1CQr B |a|1k8xys selected

%ﬁfn R?e( é%%%lcgﬁ%lsft‘ﬂg (?1‘ %%él g&%laﬁ%j‘)czryr Egrﬂa!koxy (Co-

F@d}‘ﬁmmwlaﬁmmammgl(©FCd)ﬁbo>fyor mul a (C-Cyelkyidelfanylesdnocarbonyl,

%égéﬁp%ﬁhﬁ?‘c%gb% afid 'R’ﬁo_%se eozfrdorx tﬂaes%r%f%g:&%.lstr%g of halp (Cy-
t@y)alkyd cyanay oo (- %dkmrwl R3 are each hydrogen; W| s .
pyri dylirefeﬂ'eb%o%g{)&no%rof?he fbrﬂw&la?mcgﬁe tﬁoses\ﬁllueggu%g |§ hQB a is 1

t he group consi
(a2 863 ak}gdnthi omgeamr h; R a $0H-- CHZ diradical; R*is ‘cis’ to the Y

. . : -
TR0 B S BTSN O o0, 1 or 2o i R i
C@)emiddy | feom ndivear grony | consustmg of (Cs- CG)alkyIsulfonylamlnocarbonyl(C1-

IR &7 &) n G Rihon A DRar B ROSEHARBY! 2™ N0 (c.

am)aimmg@amebearbmwamlommyheireaada:v(w and RO is selected from

g(’é% (éggi%%érh‘ib(ﬁ'rgm o égm ng%/r!d, 61_Cs)alkylcarbonyl.

The most preferred compounds of the formula I include those selected from

the group consisting of:
5-Chloro-2-{2-[(trans)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-

ethoxy}-benzamide;



Co6) al kyl ] 2am no(C, - C6) al kyl am nocar bonyl ,
(C, -C6) al kyl sul fonyl am nocar bonyl (C1 15 C6) al koxy,

wapionoersbonyl ( C, - C6) al koxy, or carboxy(C, - C6) e KIBYY3/003155
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and R6 is selected fromthe group consisting of halo,
(Cl-Co6) al kyl, cyano, or (C -Co6)alkyl carbonyl.

Preferred corrpounds of the fornmula | include those
wherein R1 is halo;'ais 1 or 2; Y is oxygen;, Zis

oxy gens-CRIOre-g-{&-1(cisid- %ﬂr@oromhea@fydrérazamaypblii 2 lloct-§-y}-2-ox0-
t&ﬁo)&[}_gé,%gpmd@nd R2 and R3 are each hydrogen; Wis

pheny 1 2;, cis 1l, R5is selected 20

from t%é? Eﬁ?’é)u% ACBIHQrOSQheﬁgxya-fB -aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-4-

( frethERy-Bérokhigd; f onyl ami nocar bonyl (C1-Co) al koxy, (C2
C9) het'er oar yl ari nocar bonyl ( C1- C6) al koxy

( C1- ceY-&hleye-8dRA @ﬁwéﬁ-ﬂwemhbmm 8-azarhlqyclobﬁr23 tlagt8-ylb2-oxo-
el ected fromthe group consistin
o?ﬁ?%ﬁen%@sﬁ&?ﬁl,c% group g

cyano, or

(d - csr)l&aztgare@am@thws cr’mr@fZem[écds)&wﬁwmshmxy»eeaza-
f&émﬁ[@zh]dcp gé%){o%q w&uﬁz%lnﬂdé?l is halo; ais 1 25

ygen or NH R4 is a
CH2 dﬁzChl@rpr [6ait):3 (Mluom plmr@xy)t&aazaaleucycb[@%mt &1y{j-2-oxo-

@h@pﬁ-b%@%ﬁm@%em% gen; Wis pyridyl; bis 0, 1

sel’ected fromthe group

consi sNi(Erghistro-2€2-I(cis)-at(%{lueratphengiyiiazacinybloid,2. (Jog-8-yi]-2-

%aéégﬁ’yf’ nenymsthenesulionanideii (¢, - cs) al koxy, (O -

CG) al kfy-l thoa@rﬁ’r{@rvh(pﬁbaﬁ-ﬂmrymheacmybrafmaﬁmyylbm DitJoct-8-yl]-2-
03 l£ t he group

conS| St %1 haﬁl}gﬂr&?ﬁ?ﬁ%%? %L&% (%:Jé;./ano or

( C1- Colpet G)fpé’af%{b’m)ﬁ (4Tweronpimnopy)e-aza-eidyctaldrB d lovotts-y§H2-oxo-

taﬁm{yg? L#,@é’ncl ude those selected from the group
consi 0

5- Chl o(|5c§3 rp.?l ~{[{freans3(Bfl¢ato-Phenexy)-Braaadioy§lolS-2atlastid-yly2-
C 2- oxo- et hoxy}-benzanm de; WO

2‘%3% %@ggﬂé&@&#ﬁzoos/ 003155 7 v

5- Chl di—@h@“{ 2+42-{(cis3-{BflatoPhenexy)-plasadioyylofS-2atlastsfl-yly2bxo-
oe{t?oi& (]2 élggaﬂyhb%n% et hoxy}-benzam de;

oro-p enoxy) 8-aza-bicyclo[3.2.1
] oct - 85 thorCEZd&ﬁCIérMﬁqlwaphﬁmeﬂwb@wxdnﬁScﬂa]0@- -yl]-2-oxo-

%t ?NO( -té@%ioiﬁ'yﬁ)zbeﬁzér%dél uor o- phenoxy) - 8- aza- bi cycl

€t hoxy % benzenesul f onam de;
N Car bFa lprave bISBBwé%fllmr@rplaer{@cy -§-eizaPicyclo[d-2.1 ]Q@f8ey|]32’rexo-

]r%@(&g-g?/ﬁ%%z Cﬁ)ﬁxgyglt ﬁgiy}z éenzam de;
( 5- Chl @Eblop-2-42{(¢is) @14—®4c(rqrpherwwb81ahe1btwg@[382= ‘Hoet-3ay1le3rox0-
| @h Sy ZNIoyantz- Gpeharmia8x -
2-[4-Chloro-2-((2R)-2-methoxymethyi-pyrrolidine-1-carbonyl)-phenoxy]-1-
[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone;
2-[4-Chloro-2-(morpholine-4-carbonyl)-phenoxy]-1-(cis)-[3-(4-fluoro-phenoxy)-
8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone;
N-(2-{2-[3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-5-
trifluoromethyl-phenyl)-methanesulfonamide;
5-Chloro-N-(2-dimethylamino-ethyl)-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzamide;
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10 et hoxy}-benzoyl am no)-acetic acid; _
N-(5-Chloro-2-{2-[(cis)-3-(4-fl uoro-phenoxy)-8-aza-bic

wQ@edoafo®s8 1 ]oct-8-yl]-2- PCT/IB2003/003155

0x0- et hoxy} - phenyl ) - met hanesul f onam de;
N-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bic
yclo[3.2.1 Joct-8-yl]-2- gxo- etg oxy} - phenyl) - 3- hyd

- 35 | - ; .
(5 i BB 5 syl firolBie: bathenyehenasd ey
| #[oBo- ahéndxgapmza-wc]/clas @xQoctBycethiandpBeNy| ) - ur ea;

5- Chl h bj
ol of ARl @S| Bdnckrsin e e sy g hrbanot -
SK B Bddcridrd-ghdrioxys9-aze- l()léycflé[g 2rifodelsgdmamReaza- bi cycl
EE ﬁo>2< I‘i@ﬁ'%? Z@&%&yﬁm -PyEplislingr rearbonyl)-phenoxy}-1-{(cis)-3-(4-
SHuckd-pienoy f & at4-Bicgolo] SQ(ﬂocfth%téthbﬂeoxy) 8- aza- bi cycl

I?I- ? ef r ‘égigﬁlgrc&,?-ﬁ h@lﬁ)zgm fllago ?)ﬁe%@xy) 8-aza-bicyclo[3.2.1]oct-8-yl]-2-
%@étmxyﬁd@b«mﬂ h@dréyegr Hrwﬂalﬁem@é‘éfbo@h@ééld .bi cycl

oL S o2 S et BcBic {?i{%&%%ﬁg%‘é}?@gé@cww@;1]oct-

og- @]2-2 o&oieﬂ%(y}&aeﬁz]ammeoxo et hoxy} - N-pyri d
in-2-y

2-[ 4- %55%@'1% ?%&y/sw -Htyrspheray)-8-343 bisycipldi2. 1loct-8-yll-2-

rtﬁcoletﬁ@(y}lbé\ﬁo fm%ydro@' pyrrglldlne (2bS) -2- calrbo[x hc2 aclld amide;
aza | CyC
] gg't S’)1 gq j(ihlgfqég%ﬁgg) R o on &% Ph Yo bl oo oot - yi-2-

Zoxpéetihan b&z%yl@%)%ﬂﬁdr@?‘ﬁn@ﬁdﬁ@@d))?d%a‘ﬂl%i@?fd’&xcid- (cis)

hepo aza-bicyclo
] E)gt (31 i r@? %H@)s( 4-fluoro-phenoxy)-8 %za bl[cyclo[3 2.1]oct-8-yl]-2-

vib%ﬂg i}Ber(z@yl'fJ(mt@hW%’mﬁn@%ZB VB sdlidactd dmide;
Fi 1 B OREORA-LoEny 1 HOr Ay Hrbiaesold 2 ioct 8-} 2-

|d3<b£btrh\dyx§/ béhzo IWF’UM ﬁ\/dﬂa)xy—pi/rrolldlne -(2R)-2- carboxyllc ac:d amlde
| uor o- henox

b oyel B &@OT R GRS Ao e o o D2 daoct Pl 2-
2&6%%@58&128 ngﬂﬁlﬁi’r %’énduﬁe (2R)-2dcarbox lic ac:d |
erheﬁo O&ihl[)r(oc rjo é 8@/){0)&/) 1- [ c:s % ~(4-fluoro- plhgﬁoxy) %aarzaf) nyl)-

{HI(W@IO{B‘ZJI’BEB zq.eﬁ]aaa@-m cyclo[3.2.1
oct

O GRS 2 B B B 44 PRty RO 85Il sk Sy txo-

Qiydxy Qthc]aCId

[(CIS§ henoxy aza- bi cycl of 3. 2.

Joct - &-Ch ’é@groei 75(4-ﬂuoro phenoxy) -3-0Xa-9-aza- blcyclo[3 3.1]non-9-

2] 2oxdthb e,ﬁ;_(éﬁmes hydr oxy- pyrrolidi ne-1-carbonyl) -

pheno>9/ @ir% ?2) CIS 3 (4-fluoro -phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-

oxo-ethoxy}-phenyl)-acetamide;
N-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-ylI]-2-

oxo-ethoxy}-benzoyl)-methanesulfonamide;
N-[(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-

oxo-ethoxy}-phenyl)-acetyl]-methanesulfonamide;
2-[2-(5-Amino-tetrazol-1-ylmethyl)-4-chloro-phenoxyl-1-[(cis)-3-(4-fluoro-

phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone;



fl uor o- phenoxy) - 8-aza-bicyclo[3.2.1
] oct-8-yl]-ethanone;

WA 2q03/0@3BOr 0- 2- { 2-[ (ci s) - 3- (4-f | uor o- phenoxy) - BEHPEROH/ (3155
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yclo[3.2.1 Joct-8-yl]-2 9

0xo0- et hoxy} - benzoyl ) - (4R) - 4- hydr oxy- pyrrolidi ne-(2S)-2
- carboxylic acid;

N- ( 2- Ami no- ethyl) 5-chl oro-2-{2-[3-(4-fl uoro- phenoxy)

8- aza- %1[2:9%%@[@ -tgtrazol-8ytmethyd)-4-chloro-phenoxyl-1-[(cis)-3-(4-fluoro-

1plﬂ{é§}0@ﬁl or o- @Eh&gﬁ%% 1?&Té%n1(eﬂ%"Pudro phenoxy) - 8- aza- bi c

ycl o[ 35-2hltpry-8¢2-{(8/sy-B](4-Huoro-phenoxy)-8-aza- blcyclo[3 2.1]oct-8-yl]-2-oxo-
Oéiﬂo)g&tﬂpw}m@ﬁqéﬁ%a%ﬁl@ 4- hydr oxy- pyrrol i di ne-(2S)-2
-carboxyli1 c aci d am de,
1- ( 5- C{bEblogs-2-p1H-{atiagdl-Eyl-dhdriomyir o phes@Eixilor @ phaarexi)i-&-aza-
yﬁ%}%gﬁ%%)@ﬂ& gé’ﬂzgna?ﬁ)o;lj?48) 4- hydr oxy-pyrrolidine-(2S)-2

- car bo2+{A-Cblose?-¢it H-ehrazol-5-ylmethyl)-phenoxy]-1-[(cis)-3-(4-fluoro-phenoxy)-

- - <l (Cl:S) - 3- (4-fl uor o- phenoxy) - 8- aza- bi c

raT SRSz e B adone! Pheney)
0XO0- et@M@fo%{ﬁz{ﬁwn)swmludtewdmwyfiwemﬂiybld[m4]@éI&)yIFZ-

1&%53@%9})?%@5{9% ﬁc?él s’) 3-(4-fluoro-phenoxy)-8-aza-bic

ycl o[ NYSICHIaot2-@-[{itdnsP3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-

car%BW%e@@%gg%)moéﬁﬁesﬁfo% rxy-pyrrolidine-(2R)-2

1- ( 5- Ch(SeEblof-2-22-( (rms$—)23 (a-élgdromheooxy {Braachigyclofs. 22 pebd-gi]-2-
3(;(%80& %%}(é?«lrﬁ@nazcgtaﬁ&emm 4- hydr oxy-pyrrolidine-(2R)-2

- car ba3A- Cbloa:cZ-ﬂ’IH -tetrazol-5-ylamino)-methyl]-phenoxy}-1-[(cis)-3-(4-fluoro-
Io (cis)-3-(4-fluoro-phe

ﬁb 5»@3 aézz% bq 10 t'%'k’@ ﬁ%\g?n -yl ] - et hanone;
(5- Chl (5fQjﬂ<2ro{22{QE[(tcans)-7 BH{ubré-phency pBenavgzabigrzotds. tyion-o-
L;@i[%?%éh&%_tphgﬁml_;éeﬁé 8%38;' et hoxy} - phenyl ) -acetic
5- Chl g2-p-Qhlo-2-(1-vainsy- T7methy Féthy J-phertoeyloi(c)s)-B3-uoto-az

- hi 0 x0- et hoxy} - benzam de;
go-r%b&é&l%;r% ticy{%;ﬂf% I% é’g ?% ﬁ Por o- phenoxy) - 8- aza- bi c
ycl o[ NASLCH@o2-{3- [yka}vs)ZZ (4-fluoro-phenoxy)-3-oxa-9-aza-bicyclo[3.3.1]Jnon-
TW%EEE‘%%X W{'Q’é&gﬁ'@%&ﬁ?ﬁuﬁ?%Piﬁ;ﬁ;enoxy) -8-aza-bic
ycl o[ 3(52Chlotca2{2-Beig)-3-(42AucBBphenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-

ql\%—“??@ %&iox%ng{égg%%crg; hgn(ezulflfggfgn Sﬁenoxy) 8- aza- bi

cycl o[33( SZCUJOI]antZ—[&;/g)I-q {Zluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
?&er?icg%yénzgf&?@ &1 I-?Fe?rf%IJS—ﬂF 5ce?a e%ul fonam de;
-yl rretNﬂ(BﬁChbroJ(ZI-{@f[(@que(m{ﬂuqr}) -phenh$xyi)-8)az3-H t(@’ycfo[&@n}mct-B-yl]-Z-

OB BS LUGh) difobdhds Y 1ot haronel w0

2- [ 2- (BT o-2-£2 [ @g)ed-dFluptonptidmpky)-8tazdibioyolo] PR el ek §lyi-L-
clxg Cétﬁ(%(y}gbén%ylok% acgtamlde,
(5-Bromo-2-{2-{(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-
ethoxy}phenyl)-acetic acid;
2-(5-Bromo-2-{2-[(cis)—3-(4;fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
oxo-ethoxy}-phenyl)-acetamide;

N




10

15

20

25

30

phenoxy) - 8- aza- bi cycl 0[ 3. 2.1 ] oct-8-yl]-ethanone;
5-Chl oro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8=aza- bi cycl

W@PR®4/20958§ oct - 8-yl ] - 2- oxo- PCT/IB2003/003155

et hoxy}-N-pyrim di n-4-yl -bdhizam i de; 5
2-[4-Chloro-2-(1Htetrazol -5-yl)-phenoxy] - 1- [(CIS) 3-(
4-f 1 uor o- phenoxy) - 8- aza-

bi cycl o[ 3. 2. 1] oct - 8-yl ] - et hanone; 2-[4-Chloro-2-(1

H-t et rZEHBrempL2r-Ii5/$))3-FHeoxphentxy & az3-bigyqof3 2| 1{mnt-8-yi-2-

h@[&é?@x&ﬁ%@r@ %(Swansgl r%ﬁﬂorg )rglh]engz(g?ngn:za bi c

ycl o[ 35CHorpe{2-sis)t3- 42°lU0&®Phﬁ(@XE)E8?azayl@ieydm31911]0c:&8<y|]+2c—:oxo-
ﬁf‘t‘%%/lﬁﬂ?%')a’?‘%tf‘?ﬁ‘?i“{f?r}aé“rf‘é?;- 3- (4-f 1 uor o- phenoxy) - 8- aza-

bi cycl ABelI-C-(Pabtor@2yf2](ci8)-3~(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-
t - | f d

P S P R PRIy o- phenoxy) - 6- aza- b

! CyF:| oBBramb-F-{A:=i 6i8-3y 4}ﬂL@ro phemory Hbazg-bipyuriy.R. 1)och8at]@roxo-
I}-é:lﬁ%)iy} Q%W@éépéﬁ%sg’é na%n%j yl ]-phenoxy}-1-[(cis)-3-(4-f

| uor o-N-WImetyb&y(’ﬁ—b@eraa-a {BH[ (©istBdf-Bu@oIphenoxy)-8-aza-bicyclo[3.2.1]oct-

5 8-yl ] - et )
](Eg—ﬁ&-?)é%fgh?%};ﬂ{b ((P'p fj—gnneélaa_n;_s ld@-”? s o- phenoxy) - 3- oxa- 9- a
za- bi c9¢5-6h®r&242](eiz3R394-fluoro- phenoxy) -8-aza-bicyclo[3.2.1]oct-8-yl]-2-
I
b Bl A D2 BB RGP BB e rapreisngide: (o
i ) - [ EA(BChlomm22-[(28) MMm)manMasmaMyde 21]bct-8-yl}-2-

EBtasl-B AP prypcatytmethenesfonamidB oy ) - - oxa-

9- az a-®i(&-Chload-3-{3-[(tis)-B-g4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
?o&é!—étﬁ&&?éﬁén%)%ﬁ%tﬁ8)@%2%'0?137[ﬁﬁ]gr}éln]es'u%ﬁgmaﬁe;e sul fonam

( 5- Chl BtBCBRlofo22fZ-[{tis)) 3-BHubrd-bbenaxy pirarskigycld] 3 2zIdedhi8ey]e2-
;%%tg%%pﬂ'&%:p%%% géig;xo- et hoxy} - benzyl oxy)-acetic
2-(5- @4(5}601023—222-[[(@3)—3—)(4 -Budrd-phenmyd S hehiyglp 3. Hoat-ByiE2-
#‘3%3 e{t dﬁ%})#}h%?f{‘) [\f Pé l(ir%ﬁgl -C Q%Bro%gnecﬁgonyﬁnZéﬁlwaonxgalfonar(mde

N- [ ( 5-NGii3-(6-Ghlgrd-24{2-[(cis)s3- (éBf-IL(oﬁe -pheraxg)-$beasbicydle[ 8 2ati@ct8ryI]-2-

g%él g‘ﬁ%ﬁ(}% r&@%tr(ﬁo%})})m%'&%qeswonr% (iieﬁanesu | f onam i de;

2- ( 5- (B bloB-P A2 (Cis)-8Y4-Budrd-rhbnonyd 8 phahimyyidi3e. Haet-SyE2-

0 .
oogg e[t Xg&él'}'ér&@nzy %@g&ygce CV'IJ’ &etha&g,sulfonamlde,
(5-Br o4rt2—[201$ B-(4-Eluerp-pBre (dxyi-B8raarriqyhie[8aX y]petss-pk 2-oko-efhoixy}-
%[e?].g‘ % J.oct-8-yl]-2-o0xo- ethoxy}phenyl)-acetic acid;
- %-% 8 -2-{2-[(cis)-3-(4-fl uoro-phenoxy)-8-aza-bicy
cl o[ 3. B[(dis}&&A-FidewtgheRoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-phenoxy-
ethanone;
2-(4-Bromo-phenoxy)-1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-
yll-ethanone;
1-[(cis)-3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]oct-8-yl}-2-(4-trifluoromethyl-
phenoxy)-ethanone;
1-[(cis)-3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-p-tolyloxy-
ethanone ;



0Xx0- et hoxy} - phenyl )-acetamide; WO 2004/ 009588
PCT/ 1 B2003/ 003155 10
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yclo[3.2.1 ]Joct-8-yl]-2- 11

0x0- et hoxy} - phenyl)-acetyl ] -nmet hanesul f onam de;
(5-Chloro-2-{2-[(cis)-3-(4-fl

uor o- phenoxy) - 8-aza-bi cyclo[ 3. 2.1 ]Joct-8-yl]-2-oxo-

et hoxy2-(pLbioyd )3hermxh)ah&ssﬁ[&(m&mrd-@heﬁoxy)-8-aza—bicyclo[3.2.1]oct-8-

C-(5-chloro-2-{2-[(cis 4-f | uor o- pheno -
I\blﬁgtggbélnceycl(o[S 2.1] oct{ 8[§/Ii )-3d : P x)

- 2- ox otteCoroy2-{Blias)y3- Mnﬂmmahmwy)ﬁ&aaarbldﬁlow 2.1]oct-8-yl]-2-oxo-

(%gﬁ%f@')ff%g{h%ﬁ%ss Olg?( CldfI uor o- phenoxy) - 8- aza- bi cycl

et hoxy2~PAestyl)-chabhmieasxy) -f1q(tm)ﬂl%@%ﬂuoro-phenoxy)-8-aza—

@gc‘?%é/ 1%%?_ f%la”]oﬁ%i 2- (CI s) - 3- (4-f 1l uoro- phenoxy) - 8
8-yl ] - a‘%m@‘ét{ﬁ@ﬂs}%ﬂmW@Phﬂ‘mbmﬁ@dlﬁl@m@[ﬂ.ﬂ¢}oct-8-yl _2-0x0-

PRt 7)o -1 voro phenei) b
0Xx0- et fr8rorhe-RHBAYIS)- B%H{I%rbmemwy) 8-arR by bIof. 2 PloBiety -2 6xo-

| f onam de;
étﬁéx-@?‘a%a&“ e{2 [(cis)-3-(4-fluoro-phenoxy)-8-aza-bic
ycl o] 2-;- (Dhme:TZ—hﬁdmky}méihyl -phenoxy)-1-[(cis)-3~(4-fluoro-phenoxy)-8-aza-
ogc%zg%w%}gc{g ryha?nol\l' hydr oxyacet yl - met hanesul f onam de

c (5- CZ}(L‘BBmnﬁa—?z-ﬂycﬂrbzyrséth)a-phéncﬁﬂywwi(@lspﬂiiqmﬂ&wb phefdR))BLaza-

%VC&%%Q%& gﬁgﬁ&%‘ JI{E '(met hoxycar bonyl ) - net hanesul f ona
m de; 2-(4-Chloro-2-hydroxy- pr)lengxy(/)41 #((lzls) -3-(4- flur:)ro pher;ox%) -8- aza—b
Cis uor o- phenoxy aza-bic
3’6 ygtog]g(?kmj %g g‘%PT '2- 0xo0- et hoxy} - phenyl ) - propionic
aC| d; (5|Chloro-2 {2-[(cis)-3~( 4)flugro( rz‘rhefnloxy) -8- azahblcyclo[g 2. g loct-8 —ylt])-2 0XO-~
oro IS uor o- phenoxy aza-bic
Pﬁ%ﬁ'&‘”ﬁ?"ﬁ%&%%ﬁ] 2. 20
oxo et hExBlonmh2hydrpxyNoehoky)di-[ry)-3 el eps-phaitrgps-aeqy | )

ﬁnﬁ}ggfﬁ%wé{ﬁg}h{aﬁbﬁ ci s)-3-(4-fl uoro- phenoxy) - 8- aza-
bi cycl®CBloh-2-{2- ﬂab)—&—(gﬁﬂdor&-phlerioxy) -8- ﬁza blcyclzl?[3 2. 1]000’?— -yf]-2-oxo-
ro ny nmet hanesul f onam de;
(f)ﬂﬁ)qﬁ'&ﬂqg%&d'pfx }ftybg%%é)@g?4 f1 uor o- phenoxy) - 8- aza- bi ¢
ycI o[ B-Chlbrd-4¢2-{(&s)y3- I4—ﬂhor®pber&iX9P3-}ﬂ}.a picgEyB)2: 1YbdR8-yl]-2-oxo-
hox gs_ Lz r)Eet pan ul f ongm de;
?Oé‘y{y‘ﬁ i‘% X8 C)IEIy FBZE'EH Broxy) - 8 aza-bicyclo[3.2. 1
] oct - 84-—(,’6I—(]‘,hlﬁm@é&—[@tﬁ/@@%}fﬂoﬁﬁpﬁmoﬁy)ﬁaﬁ blflyclo[Bg 1]oct-8- yI]—2
%ﬁjetiﬁxﬁﬁ%iﬁle&w pé({rﬁgcﬁ%en@@(-@—cagboxyhc aci yc o3 1l oet-
2- (4- 323)mmhm4mx5¢):hlawom ~(3-Rdis)B- (44ﬁddr¢19hmyr)es1@zat) 8-az
cycl%f@cé ?]L)ct- yl}z “0XO- eth80xy} -phenoxy)-butyric acid;
(cis)-5-Chloro-2-{2-[3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-
ethylamino}-nicotinic acid;
5-Chloro-2-{2-[3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-
ethylamino}-nicotinamide;
(cis)-5-Chloro-N-(2-dimethylamino-ethyl)-2-{2-[3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-nicotinamide;
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30 yl]-ethanone; 1
-[(cis)-3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2. 1

WO owtA®s9d | - 2- (4-trifluoromet hyl - phenoxy) - et hBEDIB2P03/003155

1-[(cis)-3-(4-Fluoro-phenoxty)-8-aza-bicyclo[3.2.1
]oct-8-yl]-2-p-tol yl oxy- ethanone ; WD 2004/ 009588
PCT/ | B2003/ 003155 11

(4- Chl oro- phenox -1-(cis) 4-fl uoro- phenoxy) 8-a
za bi dgE) Blrgﬁgm@o]e %Chlvpjl{%t[ﬁ-g%mo -phenoxy)-8-aza-

l(bgc3 332@} té%giz(@@se)thﬁarmof,h.&ﬂrngnﬁHéenoxy) 8-aza- bi cyc

et hoxJiwsaﬁéﬂliw%é%ﬁ%r(f’e@mrp@her@xubﬁﬂza bicyclo[3.2.1]oct-8-yl}-2-oxo-
Qe‘tlﬁﬁarﬁi%}-iﬁrrdﬂwecélb%en mzspzace%c b&.a* S) 3-(4-fluoro-phe

Xy) - 8-aza- bicycl o] . - et hanone;
5 ChI &E? Oblorp-3- (rwrﬁw@e(%car enyh myﬁwéﬂmmmel BHaishB-¢4-Buoro-
glh%naxyiysle%tb.& bfd.2 2@%9—4] [eiHaA%NE. - \- et hyl - benzam de;

Br oo % uor o- phenoxy) - 8- aza- bi cycl o
[3.2. & ﬂ5ofél@'0r9 %7((363 OXytpyrestiios iy capeamy Bpyddin-2-ylamino]-1-

|
bRy, ,
] oct &5|-q:h erhatdRkE3- hydroxy-pyrrohdme 1- carbonyl) pyrldln-2 -ylamino]-1-

%(M?»Eémﬂer@pﬁé\ﬁemwga%tm?glcogﬁgqu% gﬂ g‘%ﬁ% [3-(4-fluo

henox aza- bi cycC ‘et hanone;

- 15 2- (24[.5 lgrpo3- @2&»&W¢mgﬁm@ymﬂdme -1-carbonyl)-pyridin-2-

]%a((:n‘ﬁh 1- Rc:§)43 LA’! ﬁlﬂfr@ pﬁ%?(g%ngi%&ow@' fd& 8 thanche:
(5- Chl%%c&fﬂmpz& {(%%) Smethqamethylopysrolitinerd:opybodyepwridin-Sy ¢
gﬂga!l@?c% A-(cib P8 - Ri0rd-br&idky Ps-a - BRYNS3 RSB e S idng:
2- ( 4- Beishi-CarbapaeydngthiHeepldip)2-{R-[B((4iflugrophenoXyl)-Geaza- phe
R A M ) L 0
0[3.2 11(5}%@ro [ICI@) %Géo‘luogrmtwy IN-¢z2-Bigytio[3.2.1]oct-8-yl]-2-
A S Eory ) ¢ R Pero el R B
@cig. amide;) oct 8- yI ] - 2- oxo- et hoxy}- N (3-hyd
r OXY Hr-(;?»g%’rtn)l%robﬁ%z[?é@ @gauflu%gb nox¥) -8- a?\ bl%};?l%m & Hoot-8yll-2-
yaegp—@ I’glaznqu}dwfldlgeﬁ-qar@nyl -(4S)-4-hydroxy- pyrrolldme -(2S)-2-carboxylic
acid amide;

1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
oxo-ethylamino}-pyridine-3-carbonyl)-(4R)-4-hydroxy-byrrolidine-(2R)—2-carboxyIic
acid amide;

1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]oct-8-yl]-2-
oxo-ethylamino}-pyridine-3-carbonyl)-(4R)-4-hydroxy-pyrrolidine-(2S)-2-carboxylic
acid;

1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
oxo-ethylamino}-pyridine-3-carbonyl)-(4S)-4-hydroxy-pyrrolidine-(2S)-2-carboxylic
acid;

1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
oxo-ethylamino}-pyridine-3-carbonyl)-(4R)-4-hydroxy-pyrrolidine-(2R)-2-carboxylic
acid;
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0Xx0- et hoxy} - phenoxy) -pyrrolidine-(2S)-2-carboxylic
acid; (2S)-2-Am

W(i)m4/495(558 chl oro-2-{2-[ (ci s) 3- (4-f 1 uor o- phenorg)/IROEZ@3155

- bi cycl o[3.2.1

] oct - 8-yl ]-2-o0xo0-ethoxy}- phenoxy) butyric acid;
(cis)-5-Chl oro- 2-{2-[3 (4-fl uoro- phenoxy) - 8- aza- bi cycl
o[3.2._1I ] ocC -g-yl ; -2-0x0- 30 et hgl am no}-nicotinic

aci d: 5-Chloro- -{ [(cIs)-3- (4-f|uoro -phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl}-2-oxo-

%t@]bmrn@} R- dyan{,cﬁn Mﬂ f—,icymaﬁﬂag:enoxy) 8- aza- bi cycl o[ 3. 2.

1 ]Joct- I ] X -ni coti nam de;
(cis)- M Qﬁh oro-2- {2 [ CIS 3 ( fluoro phenoxy) 8-aza- blcyclo[3 2.1]oct-8-yl]-2-

I@@cetmlérﬂm%ﬁwtdhbé@eém@nﬁrhaﬁqénc?su fne{ﬁdé“ f1 uoro- pheno

Xy) aza- _ﬁg } . oct 0Xxo0- et hyl am
i no} - -E8erhansHess wm@m@m 8pEFbicRAoBH. n)]om&aﬁ]-.?oxo-

]é%h)(lé?rhﬁlb} Nl:p(gadlﬁ‘[ﬁ-){!-%o%h Ya5- ch

| oro-2 b or o- phenoxy) - 8- aza- bicycl 0[3.2.1
]oct - & h'PfOzZ Heigk$iA ﬁtﬂﬁr@r@pemnxztb81aaermed@o[32 1]oct-8-yl}-2-oxo-

[étl@d)%-m(:énrféhﬂhéﬁo 2- {2 [3 (4 fl uoro- phenoxy) - 8-aza- bi cy
cl of ]oct-8-yl]

et hyl WW?W@@M@-&WW)[ccssorsr(éiﬂuamhwoamseazas

%1({)@0{5@ Poer-yf-BPaRGY: | ne- 4- car bonyl ) - pyri di n-2-yl am n
gCIS) 3-(4-fluoro- phenoxy)-8-aza-bicyclo[3.2.1

] oct - d ﬁhfqrg-t l&#e-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]oct-8-yl]-2-oxo-
@&@%@;@3%@(&3 3- hydr oxy- pyrrolidine-1-carbonyl) -

di n-2-yl am no

F{m s )& ém(n@ "I"I(%é"r"@rﬂp?"r@d&(%)ﬁ @-Tpro-phenpsy)e3-azbityclo]3.2.1]oct-

%2 8X<¥letho?} H@iﬂ%-yl) ace mide;

2- - Chl or o- roxy pyrrolidi ne-1-carbonyl)-
pYF i d,NT(5ZCI3)Ip 2,%! (Cig)-3- ([% fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-

[og(gJemoxg%} r{ygl,dfnLg.Lg guég}%ﬂ@e(é@,d 8;aza-bicyclo[3.2. 1

]20[ 5- @‘TX@QM 530'(“?r2§y€22[(%t3|—(67{&dﬁ€rmwnowf& ~aifa-icyndo[3.2 ddoch 8-
Ql}-ﬁl-axo%ﬂﬁdx% ﬂrcannam.de

yl'am no]-1-1(cis)-3-(4-fluoro-phenoxy)-8-aza-bicycl o[ 3
. 2. 1 [16et prgsgnt] inkerigRonlse relatgsstacial ehammaceqtical composition for

R)aa@frg”@lt Bl‘é&&lﬁf?{ghé/ |de%Vderr QJr 'c@h&iﬁorﬁ s@l@ét% ”f%’anq aﬂ%{)ﬁﬂhﬂ? %tsgases

| am no] [(ci's)-3-(4-fluoro-phenox aza-
spch ]agcrlhegmﬂo]d @rﬂqalilﬁan'gakayqsy arthritis, psoriatic arthrltls ankylosing

@ﬁd)lﬁyhtfﬁ' %@am&b&e& Wgéceﬁf %f\’sé’c ol'élausf lngg’m&%ﬂr{/ %?:{V\%] pd?seease

noxy) 8-aza- bicyclo
pﬁ\g} N qigqaﬁem,ng@tls psoriasis, multiple SClerOSIS polymyalgla rheumatica,

ih\'/élﬁ’s thr%fdﬂiszar{d?\/b&ﬁmﬁs)ﬁ ﬁbr(oéls r&flrﬂgﬁé}gxri‘r)roﬁs "%i(zjéa |Bf08ath|c

ycl o] 0X0- e
ReImPnagy 5’6‘?% )m%r&t"fﬁﬂ Pwﬂwa"ryd‘bbyoq@),r fiblosischspociated with end-stage

d
lﬂégﬁ;ag %?Efgjzféﬁé( Y:|ah§ed 93? 'J%drl%tmgh g%bo@r)ﬂé?haz a@OSIS ?Ubf&lthellal

rpsn]s e ngfgggngtSWp@m sclerosis), hepatic fibrosis (lncludlng that
bél@é}ed Py 'a@oﬂ@hc?’ oP HrBORYdkitid) 4%}|m‘ér)h %G OXcoRdry %lfla(#y rgﬁ'rh(o&s

- 2- car boxy
allerglc condltlons (such as asthma, contact dermatitis and atopic dermatitis); acute

and chronic lung inflammation (such as chronic bronchitis, chronic obstructive
pulmonary disease, adult Respiratory Distress Syndrome, Respiratory Distress
Syndrome of infancy, immune complex alveolitis); atherosclerosis; vascular
inflammation resulting from tissue transplant or during restenosis (including, but not
limited to restenosis following angioplasty and/or stent insertion); other acute and
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acid am de; _
1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bic

wQ@elepo®s8 1 ] oct-8-yl]-2- oxo-ethylami no}-pyP¢TIB2003/003155

e-3-carbonyl)-(4R)-4-hyd 14 _ _ _
roxy-pyrrolidine-(2R)-2-carboxylic 25 acid am de;
1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bic

| 0[.3.2,.1 Joct-8-y - 0xo0-et hyl am
%/‘%6? I(byl,nfl@m%{@togy cﬁ?rﬁ%ﬁﬁ’??) (qusky) 28.- ﬁW@kymﬁymmahomjl cavised by
b o
b e DT B Y ATy PRI S pestisip
ygqufafrglogeghr]h@cpa%alypquogLs Zoteritis, Behcet's disease, preeclampsia, oral

aiRer® bhimua "GO MnEred éﬁ\%‘r@mé)araké%yéaw&dﬁ)roﬁ i G PENE PYection

rro i di ne-( car box
Ls*d@ﬁv@ﬁe-t@n{f@apf@m@) B\l qrzteqtlmab fog-Tigpriiox yyage); agranuibmatous

)ﬂiéééké% %nélu&ilﬁﬁts'agcdi'ddaszhpéc_)se/aand tutie)rcu(ozﬂﬁy cci;lxd ftions fs?)cgplated

0x0- et hyl am no} - pyri di ne- roon
B leptif eprodugtiop. ésichogsy | abesityaceaghexim zaoormraogm Il diabetes,

Wﬂéﬂl@ra%gz@ %%_eﬂﬁférgé‘%dlsml Alﬁﬁec;?wgrsp ﬁgﬁ%skey)a_ng_seg elae @%qcnated

d{l@ ogrtqln] ng@f:ergsypl]l agnw}gtple By¢igma. Pharmaceutical compositions of this
AT MrdYdiddm {p@léﬁ’ué]‘yyhsé\‘hlc‘fgr {H@”{rgﬁ ent or yﬁre\éen(%%% of; gancer

N- (5- Chl or o- 2- (cr's)-3- uoropenox
mtgft@s@ mclq«ﬁl@g bg yot)linpted to breast cancer. Pharmaceutical composntlons

@*%@hbé!ﬂmtﬁ)'ﬁ‘ M8y aRYihHinGe 3 GRIRGN ¥ %eg%&%ﬁ%gésf MY cytoklnes

@* mﬁ'P@Ff@I%'{SQeq (iegtedinggbytanct liwed tp MRS IINFB-la2 parinl y8)l either

13 f
Q![r{ff’ctI?§/a<)r1=n u]r11<gt%t_ctll\f(éé cgr‘PQ_é l_Jenc_en? Jegreasing &ell infiltration) thus providing

@ewﬂt dPo d@%?@ﬁ[ @rc p@)dlt@nﬁ Amkecu o @:qmemw«;f)essesazraasu joint issue
@b@lege 1n)p& Ela&arl ﬂan%u@xl@gnﬁfog 5%&09&%%0% "hepatic failure,

oro ri
K[a("@?%!‘)m gb? lisly i} uélﬁ)@cgﬂ%"(ﬂh okfay Ct@naz@puteldlmr cfadure] Jeptic | shock,
lz@rﬁ‘éefsﬁ%e?’ laé_ear??é;l?{é‘()'b%lmonary emprysgpg %rh%)ﬁ*,g agsockaéedofl"beyecwnh)
?DBF@nagegthab@pn‘@o;:,lpq)nszob)tlms l@\tqmtlmy@laypgalspdpnevent tissue damage
| by U
ga%ﬁl}dn% Kil- \?’agnrgatl%nr 6r_1du_0fd tfy mfegtlogs (agefnlts ?%chpﬁg n%l;all)m%uced
egcﬁhglpwgqlt@[og dgmyel]r@aqan v1ral inflammation of the lung or liver (e.g. caused

)Hﬂher%a@?%e tﬁl@)(g;bstﬁifﬁtégln?r lﬁg%%aﬁ’&\e @b I’e ljegglgn%frgm H.

| oro- or o- p enoxy
9)‘}9&5[1’@602011)} mflpmglthw r@aultlng from: bacterial menmgltls HIV-1, HIV-2, HIV-

Nx%ﬁéw}ruQ ) %d% %g&!@%?@??r X I—%rp %Q%gg?wm% Herpes

siEoigx: g@[rgergng_th dene @sease malaria) in a mammal preferably a human,
comprising an amount of a compound of the formula | or a pharmaceutically

acceptable salt thereof effective in treating or preventing such a disorder or condition
and a pharmaceutically acceptable carrier.

The present invention also relates to a pharmaceutical composition for
treating or preventing a disorder or condition that can be treated or prevented by
inhibiting chemokine binding to the receptor CCR1 in a mammal, preferably a human,
comprising an amount of a compound of the formula I, or a pharmaceutically

acceptable salt thereof, effective in treating or preventing such disorder or condition
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yl]-2-o0xo-ethoxy}-nicotinam de. The present invention
al so relates to a pharnaceutical conposition for 20

WO e@aniesgs or preventing a di sorder or conditi oPCT/IB2003/003155

sel ected from aut oi mmune dilSeases (such as rheumatoid

arthritis, Takayasu arthritis, psoriatic arthritis,

ankyl osing spondylitis, type | diabetes (recent

onset), lupus, inflammtory bowel disease, Chrohn's

o"i"@eésBT‘arH%(CFE'“‘}?ﬂbquP?%t?b'Bs%ﬁ‘ff'%(si sExamples (sif esuch disorders and

Savheitiond Sre tRGdeydn(M eBhtad Ay PRIckE; i S

thyroiditis and vasculiti sﬁi blf'%spia%b%ghg. pul nonary

fi brosi" _E"l’e.S%r.‘t 'f‘iﬁ”@ﬁ'&ﬁﬁo_cr e Sp‘i?l aoreingd farbresting or preventing a
|dricedett bt lohditieH WBIRBGH frérR! ARbimhure! BSOS ARSP U Rmatoid

v%h.en]d-st asgle renal disease, fibrosis caused by

(IS | TSavasinritwifine Repgticr arkvitis.i ankylesisg spabdyiis, Higd bdiabetes

f(ideeAsoiset)s RipBSE OFfdrAm | L & i iti
s(cl er Qsi g ), . tﬁ)epat ic f ?{g%mﬁ%ﬁﬁ\éﬁiy@%ﬁﬁgj%sea%%uospg% neuritis,
RO AIYIPIR r selerpsis. obatyetdias ) thepiatiea, y uweitls, thyroiditis and
SRSAMES Yitkbdid 3@y, ChuinBRS Shbrosia! fi8r 9 dipt brosi
gsuch_?s élst rgnaq,é?gco%t ac%eﬁ%%llét_{l'g' g!rj{gp éz]}ﬁ @pk%’h%?'gry fibrosis,
aesHial trumonay fibeosis). afiffosin eepediated it ahd-ategatrieoal disease,
(BrBR asaussd OB C r&iABAN fubSioi Ki FUChLYBelial fibrosi
pul m)nar)l/J di segs_é, i It‘b%ilgngfe?%@ g'r ;f 'b%&z%’r %@ééﬁ’ﬁehal fibrosis,
SyRtadsraa (Ragissie sYsjermicsclernsis), IRypatle Hbrosisf(ncbimgdiyst caused

ibgMBIBShalie g Gival a{e?bﬁﬁ’t‘si),t F%éwaémrsgéﬁo%hgyﬁém X@?\S&ls)?rallergic

inflammation resulting fromtissue tra
GoRditRps, Seele mssaghpaneonient mermpiilis awt atdpiordersdhtitis); acute and

cRShRNASE Milhdhlavh RUcRRYIR n%rég%@%/oggrgg%eo%tructive pulmonary

insertion); other acute an
BEFrIBRAIYY/ Giespiaiory 1DiskEersoRyngirome.| Besriratory Distreds tSyademe of

(rF&HD), Asm ' ' TR CONY. .

(3055 T e LUATTSIERS AU B T 5 s
f Bg'eri'isﬁféﬁ‘ BANsRignG oy during stangsis implidingi byt madialited to restenosis

bwgi dngi lnhd/Sr tidn)d ns|

%ﬁ? PG| EnglCpIich] aharer SR i brton G oHeR SBute ALY BAR i Papmatory
SPRELONS RYRnRT Synayis inflammaties jcensech hy Brihioscopydingigeruremia, or
¥enfald IoRfigGh i - recept or :

uslél %? ;s?é‘t’;ﬂgthﬁl:l“% ?}stg{]%’rﬂ%a re'g‘i,lrg{lgg)g (_E@G’Eyl’ ﬁl@fa’%&?(ﬁ%pﬁﬁt& RL&Y polyosis,
§%IP8 ’dégh%f‘;tﬂ &lregss aiRpdamnsioc uloti Hghenc latiusi oGsillian-Barre
i R L L .
%ﬁé "ﬁ%‘é% W&P@%’E Usgoeh edramifionsatays dissesesafintiudting. sdrasidosis,
RPRRY | sideflibeMuldlis €TdoRlilos@ ASRIcRieH fhth qg@tﬁiu étto'fgé:t%n (such as

na(ﬁe?l oma.  Pharnmaceuti cal co_nE03| t1ons of
PRRFEN FRTReNR.caB0reRaplyPe dt Hiabetes.ukwiedipidesyia tand hypergonadism);

NERSHIRES LdiasBl SYRRIHe0 iafdn a (s .
i ncl udi ng but not(ﬁjléi i tEll %%E%a%%bﬁggs%eﬁggnéée'r%as Such as multiple

PHAPREC STRPYameianipds ntluisg bt nbi diniitad efot ibosasireancer; the
PRI ol AU M 08 ho
ql%nlilrpléeaj i® MMBR, TR IL-1.- ancirig6) Leigipr glinehityr or indirectly (as a
consequence of decreasing cell infiltration) thus providing benefit for diseases or
conditions linked to these cytokines (such as joint tissue damage, hyperplasia,
pannus formation and bone resorption, hepatic failure, Kawasaki syndrome,
myocardial infarction, acute liver failure, septic shock, congestive heart failure,

pulmonary emphysema or dyspnea associated therewith); tissue damage caused by
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as joint tissue damage, hyperplasia, pannus formation
and bone resorption, hepatic failure, Kawasaki
syndrone, nyocardial infarction, acute liver failure,

i c shock, congestive heart failure, pulnonary
HE?W@@VFH‘ @ﬂuﬁﬁﬁs@h@ﬁ%g%w%ﬁ%prh@se\wat influced encephalomyelitis

P&Qiém%ﬁh’éﬂoﬁa{/lr&mﬁ’ﬁattl B?’th%fIgﬁd;brsh\}e?Yggmae}%ge%y iAfERza or

prevent t1 ssue ana e cause
i hepabitisd, WSVW@@HH%u@ﬂa@@ﬁW@ (@chxample,u rr@aultmgdmﬂode pylori

a%@fﬂiﬁ' mr%hiatnbﬁ' r8ul Sr‘n‘ rb%tcfegé‘l B’l\é'nrn Lr lv-g”gw bOMv-3,

ung or liver .g. cause
r@m%&l@)ws QGMW oﬁlclﬂné\!;ltllsﬂ%tl Herpes aimsesi (chrer;(e‘sozoster and Herpes

F’gkﬁunéeﬁ%nf IF/ﬁwngs'éase WAIQ{& ih réfrﬁgﬂ’utngﬂé [4fergbly a human,

mTatlonre romm rial
I-‘IIOVIPI'S'nBiIaleBn'StISIINB tqga f@%ml@ﬁielgme@dlcrfwclo @IVWnent or preventlon an

R 4 Aol Ml £ or & PR AR PR o B plf el fhereor,
ithatds %ﬁm in tme@m@pwpyer@n@gumﬂlsordmmmsdlm an anDunt
of a ﬁ@&%@%t%ve‘hh& fa%[)rl:?llﬁf’es 0% n?etlpc{bafe or | r%ﬁ@wgopr pre¥entmg a

accept able sa thereo ectirve I n
shssveartarrepndition thatdtapobeltreated ar ameliernitazhby anthganizing the CCR1

REQIIIGRGE Htrﬁ%ﬁrlnhe’ gt%‘f:é}a% ?kghﬁ]aﬁa&f sin TJBE%R gtgiﬁggﬁ)sq magipal in

i nvention al so | at es a har
fnged oBeuahrteapimers ob preyeatiosran a«rgotmt @f e@pmeourmr oftefbrrhilan, or a

h
L e ek T .
Seeh élﬁgrﬂeyorapqmdﬁ@m conprising an anount of a
conpouipd Blfesérlﬂem(/ﬁﬁtwl ?’ISJ) rF%Ees td rga ag:tglyf Cr% c?épposﬁmn for

acceptabl e salt thereo ective in tr
peatirch el Repveiibig alickiseras ror gonditoniselected Won2 @Q0HIHNAES iscases

E’%' 530@1%61%9%5%%%&?91 gaﬁhaarrﬂﬂﬁ ééogab% eﬁrgmg% dankylosmg

cceptable carrier S of suc
Wilisorigpearle digbefse (mn’ems@&i upus, hmﬂpnnmat{dy ngpwel disease,

@W&Wsa(ﬂébas-erhgptle Eﬁr‘?d%t péd?l\éggtringlﬂplglsélgans ﬁcggpy%glaaheumatlca

met hod for treatin en
SuRits. t ihyigiditis| aed e/ésq?tﬂltmi éDnO@lSnf&meptdmsaafsefﬂ)r()mc(m adiopathic

Ul%ﬁ?ﬁ%ﬂpﬁtﬁo&ssl &hﬁdl gh%ongtyﬁh\‘?ﬁé ?IE)FCE ' 4 scg? %’tgi baetnd%tage

art hritis, ank 0Si ng spon
rengd éﬁlﬁeagﬁr,sf&rysls Icapsgas, by macﬂlaumrattublymmemtlaldimm esubeplthellal

%Qﬁnséergaérﬁ'%s(ﬁg/ogf&%lv‘é s Qgﬂctéc?eros@s%éaﬁ‘ lel‘OSlmJ(lanUBIng that

scl erosi s eunmati ca
£alEegi By talqo gl or wétslc hepatitis)) ;prifricy mdsse(oen@;ary pailianp witrhpsis);

a1 TN ok s
@nd reheenic dungydnflemmaatioi seels s throhich besitistis; actsenlc pstructive
P@Fﬂioﬁ&l‘yoﬂlseéééb Wt Nt REsplrhtoh DidieRL o§ynsdrom J bﬁgéglrg%ry EBlstress

brosi's
Syndrome  of infancy, immune complex alveolitis); atherosclerosis; vascular

inflammation resulting from tissue transplant or during restenosis (including, but not
limited to restenosis following angioplasty and/or stent insertion); other acute and
chronic inflammatory conditions (such as synovial inflammation caused by
arthroscopy, hyperuremia, or trauma, osteoarthritis, ischemia reperfusion injury,
glomerulonephritis, nasal polyosis, enteritis, Behcet's disease, preeclampsia, oral
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scl eroderma (progressive system c sclerosis), hepatic
fibrosis (including that caused by alcoholic or viral

wheaniesss), primary and secondary biliary ci rprdiDEB28)3/003155

allergic conditions (suchlas asthma, contact
dermatitis and atopic dermatitis); acute and chronic
lung inflammtion (such as chronic bronchitis, chronic

obstructi veﬁﬁlul nmonary 15 di sease, adult Respiratory
picBen Qnusy FyHlsmeBarige syIdreme) )ﬁcmes@mdé@scfgynldrtcamplaht rejection

ﬁfcﬁﬂﬁﬁg xdridFHM8 e AIERbH X HAY Yrﬁ‘é’ét*vﬁ ? oure@éﬁ&r Bsc’acgle? gﬁghu%matous

vascul ar_inflammtion’'resulting romt

4367883 diweluding oﬁﬁmq@SrSeéqré@ﬁysa@d (ttutmmmmg Cdndttlonstassomated
I t n ng, 0

0 AR BrobBBIC A1 29 St DebhBfta BingiRiae, MORL T gigpetes.
dReilipideméia ard bYP%@O@Q'ﬁm)d Akh¢imer adisese randasesiedab\associated

t I
g’gﬁ%ﬁ?ﬁﬁ%\hﬁ?@%ﬁ@% ?rmlt%ie ﬁ’igelgl?lusfgﬁrmaceutlcal compositions of this

nju
I\GRESN | 5P el inctantiallyayseful dirythei freatment ari pregention of cancer
|
%Qﬁ%gﬁ |P|21Itr§§gg°' But H ﬁ@ﬁnﬂga”fa%r st Qéﬁé ol’-;’l‘i:{}ﬁugcﬁfngal compositions
tof &M pvaniionr apye @{smmhlt(m ﬁhl@l rietustiorx ehmetallaprefeirastaibind bytokines
? to
Etlﬁélggingﬁ&y\ﬁg&% Iﬁﬂgdnégg?@cgr} (l)ursnl%gé‘%}nwuﬂé AL Cflg? & IL-6) either
tdirBetlycen indiresily (ason @pmaegn@m@s@oiﬂceaaem\gweﬂ hnfllteqnbnhthus providing
C h a Xi a,
PEAENTb SeRsetCBr Endiiond ke Yo (AR e IR e pint tissue
A%Eﬁ‘é? malyPer Pl?is@ea@’@nu% efqueatwe apd oboreet erelscwptidm Clegytaéit Nfailure,
na n ast as
SUBSHS SR, THLPIE RIBLA e RETRL IR BHE" shoc
GPRCRSEYS gﬁa@ffa”h'éﬁt dulnaneant emnbwmeanddyspneauasmuaed thereW|th)

'P‘Pufallrﬁé'ﬂéﬁ’én% ycoﬁifbgﬁioéf Bfltlgg h t tal b 6?&%% tue damage

|Cﬁ%ﬁe|deew W‘ﬂ@a@ahomond}@ﬁ@eb{suemfeetlwfs dmsaa(sum’rg aseliral induced
leREd cﬁhtafo%)}eﬁ’t@ortd% eﬂ{aﬂ $ir3dn gl’iotngﬂ{e Iﬂhigﬁ gfc’ W?g caused

con tions |inke ese Ccy oKl nes SUC
ygﬁlu@n@a@f&@@aﬂtﬁm@stmlrasistmal inflemmatiorf demexaimpte, eerssdltlbg)ﬁem H.

bﬁ%@rrﬁééﬂéﬂ) uh%ﬁﬁﬁétﬁn r@édlthH %ron#‘%?e%%f m?é{lﬂg S'@W HIV-2, HIV-

nyocar ial inf arcti on, lver
ShetamegioMyes (FVY) reélamwmaq‘ea treenes \pusem@mrgesezopmyaamerpes

SO, B5505AL 0 LB 23U R
P%eré?éw ByCER? é@QQP@Esﬁniﬁ;@nthg(@fﬂshveaemoumtad)f & edmpeuhd of the
ﬁﬂr‘ﬁﬁl&hfi'd?”é((?JthnHQCﬁlélE?cfalljlﬂga%@ﬁt%ﬁ]@téaﬂnme%'of aénd a Cpfwnaceutlcally

i nfl ammati on Iver (e
AeePAbIe,GAMdAT. hepatitis), gastrointesti naI

fl t f; t
: Ef ei?ﬁ%‘nbr@&n@ ﬁ\ger;ﬁgﬁlr%énoerrgé%?u{o 'anﬁhgrr[n%@%lgg?lp%?rgposnlon for
trestinggort ;prgver]qng/ a) diseidgr- or conqlltbnsthaﬁcarybertm@tddoan presented by
é&%ﬁmzﬁéjWEbwsl%%eptEanpg%é%ﬁ'l?ls ??‘eanHBf p%%gé\%ﬁ,tegémgns?ng a

es sinplex) fun
%Rarrpae;pt@rnaraagmmm effqstiesf amabintyofa mm;mu,nd of the formula I, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

The present invention also relates to a method for treating or preventing a
disorder or condition selected from autoimmune diseases (such as rheumatoid
arthritis, Takayasu arthritis, psoriatic arthritis, ankylosing spondylitis, type | diabetes
(recent onset), lupus, inflammatory bowel disease, Chrohn’s disease, optic neuritis,
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conprising admnistering to a mammal in need of such
treatnment or prevention an anount of a conpound of

wo b@4farsesil a 1, or a pharnmaceutical |y accept abP@r/s2003/003155

thereof, that is effectivad8in treating or preventing

such disorder or condition. 10 The present invention

also relates to a nethod for treating or preventing a
di sarder or,.condition th?t can be treated or prevented

b‘if%ﬂ? igé?H'E@ﬁgS‘f'?{QS' YRR Breumatisamaieitis,, thyroiditis and
plaetlﬂmabl ﬁbrﬁS'hU('@J‘ Plﬂ@l@ﬁéwsflmSEdWen'lélbﬁéthf&gf)&lﬂ'no?lary fibrosis,

n eed ch treatnent or prevent
TRBTtil P ORE et ! TaREs 145PRtiAG) Wil pndstage renal disease,

ﬁibacﬁslmcwtseaabi/yraﬁéﬂ@ﬁt QDb@oﬁﬁirétltltahefﬂﬁﬁls Egédplfhéhaé fibrosis,
ve in treg preventi ng

t
(?lgre&% Jiei @{Ogr?ﬁ%‘velppg@m'clWﬁﬁ'ﬁbn%@%@ filroaise éntladiag  that
ra:laaﬁeﬁm@?tdld:dr@hc Wmﬂﬁﬁlhbbé’(ﬁls %rlmérpea"ﬂd QQCO%B?T&U&Y&W&IHQOSIS)

jJisorder. or condition sel ec rom aut o
@I §ré’5's ltipas, &11ch &s AskmmCcani@cheermetits and Ftakisydesmatitis); acute

antihetirbhis, lumoﬁﬂemm&uow Juchtass ch
t rcel?glﬁbﬁscgi?? chroglﬁsobstructlve

sppndylitis, ty di abet es
ﬁﬁ"‘ﬂ'ﬁ%p&??%og@lt dRespiatory St@ﬁsoﬁYﬂCEOMEsElaswratwtI])lstress
mudnomes of pmno@SHﬁlmLmé' tchRip f‘exSCJI\%Bﬁ%)S’aﬂ?é?!néq'%(rg% i¥' Yascular

j ca, uvel tis, hyr0|d|t|s a vascu
r

'F'B‘FE%%“@” (e Yfingdamndisavs, transpiass ios dyringerestedosip éintluding, but not
Dmlté@ I‘L‘@fa‘sténdéfs%ll@wng %ﬁfoﬁﬁa‘sfy‘ Q%d/cﬁ“étgﬁ’tnlﬁ]&é/rtdéﬂg Bf?%'r Shote and

b rosi.s. associ at ed end- st age rena
FigPsitlammatary onditiensat(Feh asuunovieh GMsmimatan caused by

éﬂbﬁo@&bp@, hypoerdrhibe bt ¥aunfal k?j’sf&}aﬁhrlt%c' gﬁ 8, rfusion injury,

%‘o I‘eSSI ve systenmic sclerosis) ! Brog
0 wanq.pém{lqs] asggp%lﬁgg@oergwt;ﬂ @@h@q:t.scdlwasel pedeclampsia, oral

hcfmaat plahs) GuIlidrTBEYe @Wdr%ﬁ)‘é? n&"i‘ﬁ% aF?éI/H @ﬁ%nfi' tHrQ%F’anl?' ?’éjeCtIOI‘l

(such

er.gic conditions
g lrll‘il'?g £ero-tanpriantatiop); d’@Vﬁ'ﬁ?PW'@XCO m&p@r uaﬂfgi?),cdﬂﬂmmmatous
hluﬁ@dsn(ﬁdoﬂmw E48HB0i6 SIS heﬁ%s;‘? Bnhe %GerPulQﬂe)h &5r§j tlo%lé] raosgoccia’ted

ul nonary di sease,

I%é& IP\S%%[H'&E%S”Q‘Qe%l ehesiy.y C@@KHesﬁmOFQij dhyperell afiabetes,
lnypfearpmemna ﬁﬁ@h?p@r@&ﬁo@h)améﬁeﬂrﬁér‘sﬂsea% 85‘]815 %5 rona%éd with

va cul ar 30 i nmmation resulting fromt
GRS SHCRy @i Mytipleshysiesps C@“Qﬁélm@taﬁg$ls bmclud-g but not

Ilm itadt &ﬁ bteRist %ﬁﬁéﬁr‘oﬂies

ﬂlent bfe2 rst | grd%\ th hgfo@gttgitNeag n%ﬁ%ﬂl?ﬁfﬂé%lﬁ%%s% tokines at
NIATIAIEY SHSS (esierding Brisnqtdinutedaie YIRS TAIF, iLat | achiit)osither
diedtedr Pidirecllyy (B8 8 T6RB4UcRYPSH &Ec?éﬂs 9 ¢ c%rll lﬁfflt?éffaﬁ) thus providing

ost ﬁ'e&ht‘{;?‘?l tis, ischema reperfusio
lbqng @Bﬁ‘? iof |°§nd'%%f§al'nkﬁélt9d§¢@ Crztnklees t(sush as joint tissue
eparu8efdrABRSH BndChdhe % (frpﬁ) O@‘gﬁ?g failure,

003/00315 17 |Iichen planus,
'%}'Yﬂfla mEYndramg: enyerd/dnl diersiies R fiveanfailure esdptionshock,

dohgéétwd IhRgrt X&iPe tﬂuﬁﬁéﬂrﬁ @F’rﬁ‘)‘h&/@éma oﬁb%dn@g SN RN eY therewith);

g -r.eceptor usage); granul oim
tissue damage caused by inflamimation lnduced by infectious agents (such as viral

induced encephalomyelitis or demyelination, viral inflammation of the lung or liver
(e.g. caused by influenza or hepatitis), gastrointestinal inflammation (for example,
resulting from H. pylori infection), inflammation resulting from: bacterial meningitis,
HIV-1, HIV-2, HIV-3, cytomegalovirus (CMV), adenoviruses, Herpes viruses
(Herpes zoster and Herpes simplex) fungal meningitis, lyme disease, malaria) in a



di seases (including sarcoidosis, |eprosy and

tubercul osis); conditions associated wth leptin
wEe@dioetsson (such as obesity, cachexia, anor exP@I/IB29@003155

Il diabetes, 5 hyperlipidenva and hypergonadi sn);

Al zhei ner' s di sease; and sequel ae associated wth

certain cancers such as nmultiple nyel oma.

Phar maceutj cal conpositions of this invention are
a{ng@r‘r@bt@ﬁfﬁa&qu ¢ hidean, | copwrising eadnmirigierigg to @ mammal in need of

Fhru%HQl‘eta't@éth;r SraHbn TECRIIRSstor AilSdaHKIRY effdtiive @fnount of a

limted to breast cancer. Pharmaceutical conpositions
gfonpeugd Pﬁf%m”? bror aeparnassulicaly Breeriable saltdhereet on of

net al | opr ot ei naseﬁetﬁﬂéh Sé!ééPEil&?éf tI]\QIn'fVenhc!B’Hc | ammat ory
sites (including no TNF, 1L-1,
and |L-6) either dlrecEB§EABAEHHN£eCtIy (as a
consequence of decreasing cell infiltration) thus
providing benefit for diseases or conditions |inked
to these cytokines ( oi nt.QJ ssue dammage,
hyper pl asi a, pannus”for ' d bo resorption,
hepatic failure, Kawasaki\sysdrone, nyocardi a
infarction, acute liver fa re, sefjic shock, 15
congestive heart failure, pul nonary enphysema or
dyspnea associ ated therewith]. Pharmaceutica
conpositions of this inventi ¢ may al so prevent tissue
damage caused by inflamrati ¢n i nduced by i nfectious
agents (such as viral induce encephal onyelitis or
denyelination, viral inflammtio the lung or liver
(e.g. caused by influenza or hgpatit)s),
gastrointestinal inflammtion (for ex-nple resul ting
fromH 20 pylori infection), i ing
from bacterial neningitis, I V-2, H V- 3,
cytomegal ovirus (CW), adeno |ruses Her pes viruses
(Her pes zoster and Herpes qwnplex) fungal neningitis,
| yme di sease, malaria) i |, preferably a
human, conprising a pt or ant agoni zi ng
ef fective amount of a conpolRrifl of the fornmula I, or a
é RhPereof, and a
phar maceutically 25 acceptdple carrleﬁ The present
invention also relates to a(pharnaceutlya conposi tion
for treating or preventing a disorder or condition
that can be treated or prevegnted by antagonizing the
CCR1 receptor in a mammal, préferably a human,
conprising a CCRl receptor jantagoni zi ng effective
anmount of a conpound of theyformula I, or a 30
pharmaceutically acceptable salt thereof, and a
phar maceutical ly acceptable carrier. The present
invention also relates to a nethod for treating or
preventing a disorder or condigi | ected from
aut oi nmune di seases (suchDas e oid arthritis,
Takayasu arthritis, psoriatfc arthritis, ankyl osing
spondylitis, type | diabete (recgent onset), |upus,
i nfl ammat ory bowel disease, rohn's di sease, optic
neuritis,

R? R
v



WO 2004/ 009588 PCT/ |1 B2003/ 003155 18 psori asi s,
mul tiple sclerosis, polynyal gia rheunmatica, uveitis,

WO byonoiBs i s and vasculitis); fibrosis (e.g. pol/meeron31ss

fibrosis (i.e. idiopathic pol nonary fibrosis,
interstitial pulnonary fibrosis), fibrosis associated
W th end-stage renal disease, fibrosis caused by
radi ati on, tubulointersghégﬁgghggéﬁiis, subepi thelia
,fibrosis, 5 scleroderm ve system c
sclerosis), hepatic fibrosis ({ncluding that caused
by al coholic or viral hegpati i i mary and
secondary biliary cirrhos ; allergic conditions
(such as asthma, contact de¢rmatifis and atopic
dermatitis); acute and chgonic lung inflammtion
(such as chronic bronchitifs;chroni c obstructive

pul nonary di sease, adul ratory Distress
Syndrone, Respiratory 10 Syndrone of infancy,
I mmune conpl ex al vegli 30scl erosi s; vascul ar
inflammation resultifng frojntisSue transpl ant or
during restenosis (includifgg, but notlVIiinted to
restenosis follow ng angi opl asty and/ or stent
insertion); other acute and chronic inflammtory
condi tions (such as synovial inflanmation caused by
arthroscopy, hyperurema, oy trauma, osteoarthritis,

i schem a reperfusion injury, 15 gl onerul onephritis,
nasal polyosis, enteritis,yBehcet's disease,

preecl anpsia, oral lichen planus, Guillian-Barre
syndrone); acute and/ornchr nspl ant rejection
(i ncl udi ng xeno-transpl amydati on); H V infectivity
(co-receptor usage); granyl omatqus di seases

(i ncluding sarcoi.dosis, | gprosy and tubercul osis);
condi tions associ ated eptin production (such as
obesity, cachexia, ano :xiiﬁ!type Il di abetes, 20

hyperlipi dem a and hypéer di sm; Al zheiner's

di sease; sequel ae agsOChs E§m certain cancers
such as multiple nmet astasi s, including
but not limted to breas ancer; tVhe production of
nmet al | opr ot ei nases and cytoki nes at inflanmmtory
sites (including but not limted to MW9, TNF, |IL-1,
and I1L-6) either directly|or indirectly (as a
consequence of decreasing ¢ell infiltration) thus
providing 25 benefit for dijseases or conditions |inked
to these cytokines (such a¥ joint tissue danage,
hyper pl asi a, pannus formati on and bone resorption,
hepatic failure, Kawasaki Hsyndrome, nyocardi al
infarction, acute |iver faNwure, septic shock,
congestive heart failur nary enphysenma or
dyspnea associ ated ther ti ssue damage caused

viral 30 induced en
viral inflanmmation of the ljung or Ii‘ﬁr



(e.g. caused by influenza or hepatitis),
gastrointestinal inflanmnmtion (for exanple, resulting
wo camiobdsspyl ori infection), inflanmmtion resul PCTEB2003/003155

from bacterial nmeningitis2t H V-1, H V-2, H V-3,
cytonmegal ovirus (CW), adenoviruses, Herpes viruses
(Her pes zoster and Herpes sinplex) fungal neningitis,

| ynme di sease, malaria) | 004/ 009588

PCT/ 1 B2003/ 003155 19 nggﬁgﬁﬁégﬁgﬂéiably a human,
conprising admnistering to a mammal in need of such
treatment “or prevention a CCRL receptor antagoni zing
ef fective amount of a conpound of fornmula I, or a
pharmaceutically acceptable salt thereof. Detailed
Description of the Invention 5 PREPARATION A OOO 4
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3/ 003155 21 PREPARATION C 5

PREPARATION D
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22 PREPARATION D CH3 OO OXI I (Re)b 14 C O~OH

HQ OFf/ J (Re)b )AI (RE)b OXV 23 XIV N5 (R6)b
WO\DN20056909588 PCT/ | B2003/ 003155 23 SCHEMVE 1PCHIB003R03155

R RBYV (RaON R R2ZBR3IY XV (Ra 2

SCHEME 1
H
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2004/ 009588 PCT/ | B2003/ 003155 24 SCHEME 2 H N YR
WER00RB0BS (R)a 5 WD 2004/ 009588 PCT/ | B2003/ 00BABEB20@%003155

SCHEME3 VI 1 OZ-H NR#4R2R3 XVIl (Ra2 5 W

2004/ 009588 PCT/ 1 B2003/ 003155

SCHEME 2

Vi



26 SCHEME 4 XVI (R6)b O Z--WCO®RCH3 NR R R3 Y
XVI11 ( )p 2 (RB)b OZIWCRH NYYR R2R3 XIX R
WO 2003/009586 WO 2004/ 009588 PCT/ | B2003/ 003155 2FCBOHEMA03155
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XXI (Rya 3 WD 2004/ 009588 PCT/1B2003/ 003155 28
WOEOHENEGSS XVI 1 (R6)b z | QO N (R4) R2 R3 PAT/HBL003MI03155

(Ra 2 5 WD 2004/009588 Peid/|1B2003/ 003155 29 SCHEME7
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NO RR2R3 XXV (Rl) 3 WD 2004/009588
PCT/ 1 B2003/ 003155 31 SCHEME 9 XXIV 1 (R b O ZI Wej
WO B4/0085B8 R2 R3 XXVI  fl ' (R1) 2 5 WO 2004/ pOPER803/003155
PCT/ 1 B2003/ 003155 32 In rédction | of Preparation A
the conpound of formula I, wherein R4 is
(Cl1-C6)al kylene or -(CH2) X O (CH2)y , wherein x and y
are each independently I or 2, is converted to the
correspondi ng conpound of SGHEME® |11 by reacting with
an am ne, such as benzyl am ne, and a conpound of the
formula: R R3 HO Y)r---1f CH 5 O O O wherein R2 and
R3 are each independent | X\Hydrogen or (Cl-C6)al kyl, in
t he

<FI<6>b
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(RY
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Y
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presence of an acid, such as 0.25 M aqueous
hydrochloric acid. The reaction is stirred at anbi ent

wo esrpooEBlire for a period of tine between aboupCB0B2003/003155
mnutes to about 2 hours, 2preferably about 1.5 hours,
and then heated to a tenperature 10 between about 40C
to about 60C, preferably about 50C, for a period of

time between about 1 houE¥%ﬂﬂ%§§fut 4 hours,
preferably about 2 hours ion 2 of Preparation

A, the conmpound of fornula |11 IS(RQ verted to the
correspondi ng conpound qh_for Ia\N, by shaki ng a
solution of Ill in ethano und@~d “PgsH i ve pressure

of hydrogen gas in the pregence of a catal yst, such as
15 pal I adi um hydroxi de on_ggrbon, and carbonic acid
di-tert-butyl ester. Ind” on 1 of Preparation B,

t he conpound of fornul al\V, ich is either
commercial l'y avail able Qr {Rgs \been prepared according
to Preparation A §$ 30 the correspondi ng

conpound of formula by reacting wt reduci ng
agent, such as L-selectridg, in an aaﬂgeic sol vent,
such as tetrahydrg o give a 20 m xture of
dlastereonthf mxiture gf al cohols, which are

separ ated at hlslstage by silica gel chromatography.
In reaction 2 of tion B the conpound of fornula
Vis then converted to the| correspondi ng conmpound of
formula VI -by treating the plcohol so fornmed with

tri phenyl phosphi ne and di et hyl azodi carboxyl ate in
the presence of a nucleophije of 25 the fornul a:
(Rl)a where in Y is oxygen and a is 1, 2, 3, 4 or 5.
Finally, the resulting arylether is deprotected with
trifluoro acetic acid in an aprotlgzﬁglvent %uch as

met hyl ene WD 2004/ 009588 (RCT/ LB2003{,003155°%

chloride, to give the corr&gpon

formula VI. In the case tha Y is NH a co éund of
formula IVis treated with H_conpound @f the. fornmula:
Y (R a Hwherein Y is ais 1l 2, 3, 4, or 5,
in the presence of a redugin gent, such 5 as sodium
cyanobor ohydride, in th R$emce of a polar aprotic
sol vent, such as di ght’or aneRr3Deprotection wth
trifluoroacetic acid gi ves the corres&s&ﬁ ng comnpound
of formula VI. Y

X

R~

F



In reaction 1 of the Preparation C, the conpound of
formula VI1 is converted to the correspondi ng
wa@ormpoosas of forrmula VIII by reacting VII w t hPEmnB2003/003155
appropriate 10 amine of tiBe fornula, HNR8RO, wherein
R8 and R9 are each independently selected froma
group, including but not limted to, hydrogen, a
nitrogen containing (C2- gigﬂﬁterocycloalkyl or
(C2- Cg) het eroaryl group, ionally substituted
(C1- Cg)alkyl, or R18 and Ryy/pre taken together with
the nitrogen to which they are attached to form
(C2- C9) het erocycl oal kyl or (|C2-C9) heteroaryl group, in
the presence 15 of a polar gpfotic solvent, such as
met hyl ene chloride. The readtion m xture is stirred,
at anbi ent tenperature, forya tine,gf%{iod bet ween

about 1 hour to about 24Qhou pr abl y_@kout 412
hours. In reaction 2 of Pr¥paratdon conpulind of
formula VIIl is converted tjo the corYékpgnding

conpound of formula | X by
t hi ophenol in the 20 prgg
sodi um hydri de, and a pg Aprotic solvent, such as
di met hyl f or mam de. is heated to reflux
for a tinme period bggd€en~gbout R3 hour to about 10
hours, preferably about 4 Hours. In rx;lxt\i/yi on 3 of
Preparation C, the cggpoung of formul I is
converted to the e6rr8spoOndi ng conpound of formula X
by reacting\M i sodj um cyanate in the 25
presence of“% i dilhe and] a pol ar aprotic solvent, such
as acetonitrile. Theg#faction is stirred, at anbient
tenperature, for a tinme perfod between about 2 hours
to about 18 hours, preferably about 10 hours. An
appropriate am ne of the fo ful a HNRBR9, wherein R8
and RO are each independently selected froma group,
including but not [limted o, hydrogen, a nitrogen
contai ni ng (C2-C9) heterocycloal kyl or (C2 30

C9) het eroaryl group, or an optio&& |y substituted
(Cl-Co)al kyl, or R18 8nd R19 ar e\, en tg ther with
the nitrogen to whi chtQey 2 41 0 form

(C2- Cg) het erocycl oal kyl | or 5%5? gt d@roaryl group,

is then added and the rgaction mxtureOso formed is WO
2004/ 009588 PCT/ 1 B2003#008155 34 stirred, at anbient
tenperature, for a ti /I od bet ween about 2 hours
to about 24 hours, g bl y about 8 hours. In
reaction 4 of Preps ~Nghe compound of formula X

is converted to the di ng _conpound of formnula

pacting VIII wth
sency of a base, such as

Xl according to the progedure des d above 5 in
reaction 2 of Pr at yon C.
I
1
R
=



In reaction 1 of Preparation D the conpound of fornula
Xl is converted to the correspondi ng conpound of the
wo oroabess<i | | by treating with a reduci ng ageneCT/EBr008/003155

as |ithium al um num hydridél in an aprotic sol vent,
such as tetrahydrofuran. The reaction mxture is
heated to reflux for a tine period between 1 hour and
6 hours, 10 preferably about 2 hours. In reaction 2
of Preparation D the conp@@itEME Sf orrmula XII1 is
converted to the correspondi ng conpound of the
formula XIV by first treating with an activating
agent such as sulfonyl chloride, in the presence of an
aprotic solvent, such as chlgggﬁ rm The reaction is
heated to reflux, for a tinme 1 0d between about 1
hour to 15 about 10 hours, preferably about 3 hours.
The resulting alkyl chloride ig fhen treated wth a
cyani de source, such as potass|{um cyanide, in the
presence of an aprotic solven}, suc af acetonitrile.
a

S
The reaction mxture is stigre t &nt tenperature
for a time period between a h ghQut 10
hours, preferably about 3 houfs. In reactjion 3 of

Preparation D the conpound ofyfornula XIV is converted
to 20 the conmpound of for a , Wherein j is 1, by
first treating XIVwith b , h as potassium
hydroxi de in water. The reacfg®n|m xture is heated to
reflux for a tine pergg ) Bout 1 hour to
about 10 hours, preferably abput 6 hoursq The
resulting carboxylate is treared with a )@V such as
47% aqueous hydr ogen ' to produce the

deprot ected phenol. [The reaction m xture is heated to
reflux for a {Rne 25][peri od between about 10 hours to
about 30 hours, pref about 24 hours. The

deprot ected phenol is finally|converted to the
correspondi ng conpound of forrula XV, wherein | is 1,
by refluxing in ethanol in thg dresence of an acid,
such as sulfuric acid, for aj|tine period between
about 8 hours to about 16 hourls, preferably about 12
hours. 30 In reaction 4 of Prdparation D the conpound
of formula XII is converted to the corresponding
compound of forrmula XV, wherein j is 2 or 3, by first
treating the ester wth a reduging agent, such as

di i sobutyl al um num hydride, in the presence of an
aprotic solvent, such as toluene. The resulting

al dehyde is treated with a phosphoniumylide derived
fromthe phosphoniumsalt of the fornula WO

2004/ 009588 PCT/1B2003/ 003155 35 C- Ph3P
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9 O whereingis 1 or 2, in the presence of an
aprotic solvent, such as tetrahydrofuran. The

woe@eniwses i s refluxed for a tine period bet weePCHIB03/093155

hours to about 16 hours, peeferably about 10 hours.
The resulting olefin is then reduced by shaki ng under
a 5 positive pressure of hydrogen in the presence of a

catal yst, such as 20% pal | adi um hydroxi de on carbon,
in the'n;w@@@ﬁa@fd:fre@aramﬂActhg@omenwnct@féﬁrrrasa H1 Wherein. R is

Ths-chmbte &t I’(@tl gﬂ@l)yo,t \ﬁﬁér@ﬂ g&ﬁc?fl %t)@ga&plnhgﬁendently 1 or

pr ocedure desc ar at
| % ip caevarisd to the oscrﬁérmdmg @m@pmmdmﬂfnmmda IH by rrabetingl with an

[ t und of

(T RO bl e, Hd G ARER S B0 GRRRRLT e

formula, A-(C=0)-(CH2)-A wRérein @3is chloro or

brono, in the presence of a\base, / such as

triethylanine, and a pél @Fht , such as

met hyl ene chloride. The stirred at a

tenperature between about g ut 10C, for a

time perl od between about 15 mnutes to about 90

nvirereias R? parsf &’ abley eatfolindeg@ndemtlyt bgdrogén lor (@aCHalky), T the
conyert ed

%re?ﬁk@'@oahae%&r}es Iﬂ%o(gg%,p l\gu ﬁrd&;l.guf}n% &V{Im acb‘i; ¥RE r&Sction is

rebietiat @mbientviempetwe rfpoameriod df tienef betwekba abo@R6IM ntthues to

~ C s, ei.t her
\é%br?é‘rg? cpgﬁ? F‘e’i‘gﬂa Igz?gé)%aﬁxé{% %b‘ Fse par egw’gc%%?tﬁ? ﬁ% a fegnperature
F!reehpwralabmt%C@Caﬂgda@ut i60°C hpre[n“relsly rabeu50eC, ias edp?emb of time
ota car bo e ot ssjum i odi de and an
Bt DR TheRr 280 Bt 4 DRI BbHAbORCS fGrdn &
heat edn treactleﬁlmaf P@pativn #e tie coragolret &Heﬂnlaboﬂlis 6onverted to
r}%l t o ahout 8 hours

rBRCPITETPANIDE QURADd S f rHBJIaCL\EEXylﬁI?gE '8¢ & 5‘?'%” Off}" ip §tha“°'
aowneeatpeditive prdssure off mmmmdgmsgmdhﬁmemwfof faOdet@li/s’l Such as

s AT PRy SLiabbhoptlRaMRisHeid e 8l o

br oo ,hln :raac_ttiba 1pasfe%reparet|mlﬁ Eatlftmaaﬁnpcmmdfbf dormula IV, Wthh is either
triethyl am ne, ,and a ar aproti.c sol yent
oAl s o BeBh PRE op caSRrd Rl o Pregaraton A, s

converted to the corresponding compound of formula V by reacting with a reducmg

agent, such as L-selectride, in an aprotic solvent, such as tetrahydrofuran to give a
mixture of diastereomeric mixture of alcohols, which are separated at this stage by
silica gel chromatography.

In reaction 2 of Preparation B the compound of formula V is then converted
to the corresponding compound of formula VI byvtreating the alcohol so formed with
triphenyl phosphine and diethyl azodicarboxylate in the presence of a nucleophile of
the formula:

X Y\H
F

where in Y is oxygen and ais 1, 2, 3, 4 or 5. Finally, the resulting arylether is

(R

deprotected with trifluoro acetic acid in an aprotic solvent, such as methylene



WO 2004/ 009588 PCT/ |1 B2003/ 003155 36 tenperature
bet ween about -10C to about 10C, for a tine period

whedimeeassabout 15 ninutes to about 90 m nut esSPCT/IB2003/003155
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preferably about 30 minutes3 In reaction | of Schene

3, the conpound of formula VI is converted to the
correspondi ng conpound of fornmula XVII by reacting Vi

vvith an carboxylic acid of the 5 formula: OZ HO)~~

' ghigridenéo giva the Roirespon(iitg Qprpidand of fdku(eOH0) inGhe Bese that Y is

NRBEEREDRTH &rrofll b FBR0RH » S Bun ot e

pol ar sol vent, such as net hyl ene chloride. In
t@gbc ge n z-His C)(C;C» CH3 10 then the resulting

t'atle is freated with base such as [ithium hydroxide
inap sol vent such as a m xture of

tetrahydrof uran, water and nethanol, to give
CBRYYEIMYG N ang & t§rindt & 40AN5; In theriesengs of mgcﬂucmg ggent, such

- Ms6diaie) cyehbiBbtonydile, el frbSihc@Br e pbigr Eﬁr%% %@lv\%tt Buch as

an acid, such as trifluoroacetic aci d, in an aprotic

syriereethaggc h Degralectionowiirtifuaieacelic Aok aives thempertasgonding

OforhpRint & @XMl | . 15 In reaction 2 of Schene 3, the
compound of formula XVI1 wherein Z is

or
i's con\?‘éF?@@”t%Oftth% R éW@@ﬁ&)dhﬁ@o@ém@%omum Mln@p@verted
|’[_0Wh§rc%rr¥¥pio$1dlng do Gﬂal rd)??&mg%" \\5\'{" ) RI&RsndPYII rvﬁﬁﬁcéﬁ BSbropriate

W th a _conpoun ereln
cHnipe o dhe trpHB. HN& W ivdhesgin &55nd B¥ 1ase @pgh mdependently selected

fﬁﬂﬁ}ﬁté @P&lp‘ ZI@L%J}? %UP%BN hm@éd)‘k’cp hydRogdnl& Hﬁr@é@r?%%ntgfm@ (Cs-

I um h i de, I'n an ap rotic 3ol ven

s%@'?ﬁtﬁ@cycm"fyétqra@%zd?géh%ﬁra@wf OFPUPe £t arorppiowymmeted (Cr
4G 4IR, 69'@‘0'&18’ ro d‘r@rt%nato{)gihek %lﬁoﬂgeﬁlfréﬁén g) WHFCh they are

correggon in ormul a accor

t #Hecped ooy gCat@Q)g?ﬁeBwC'O%le@é ((Panv B%iétqaaﬁ e]r el lnstbh @resence
1of d &Iér%%tic%lv@nlogummglené BRoGRIRPL '?é’ac‘ﬁfan Lrjpé dsastlrred

XVI11 is converted 5 correspondi ng conpou
ot APl tMRETRIUGS; TPre@ dimerrpriRdibriwagnt abqut fl toufrdo about 24 hours,

hytelfepapiytisbout®Pabdr ate in the presence of nethanol,
tetrahydrofuran and water. The reaction mxture is

sti rr &b "8Y4IPAI At Praparahen Enthercompannd of Eormpla Yillde eonysited to
3hefcomesimaing. cdrﬁl%uﬁ@rﬂ?%%léﬂx b9 TrEMtRAg WK Wifh thiophenol in the

converted to the
presence of a base, such as sodium hydride, and a polar aprotic solvent, such as -

dimethylformamide. The reaction is heated to reflux for a time period between about
1 hour to about 10 hours, preferably about 4 hours.

In reaction 3 of Preparation C, the compound of formula VIl is converted to
the corresponding compound of formula X by reacting VII with sodium cyanate in the
presence of pyridine and a polar aprotic solvent, such as acetonitrile. The reaction is
stirred, at ambient temperature, for a time period between about 2 hours to about 18
hours, preferably about 10 hours. An appropriate amine of the formula HNRER®,
wherein R® and R® are each independently selected from a group, including but not
limited to, hydrogen, a nitrogen containing (C-Co)heterocycloalkyl or (Cy-
Co)heteroaryl group, or an optionally substituted (C;-Ce)alkyl, or R* and R™ are taken
together with the nitrogen to which they are attached to form (C,-Cg)heterocycloalkyl
or (Cz-Cg)heteroaryl group, is then added and the reaction mixture so formed is
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correspondi ng am de or acyl sul fonam de of fornmula I,
by reacting XIX with an 30 appropriate am ne or

wW@a iofoeEss de i n t he presence of PCT/IB2003/003155

4- di met hyl am nopyri di ne, 13¢3
di met hyl am nopr opyl ) - 3- et hyl carbodi i m ne and a pol ar

‘aprotic solvent, such as WO 2004/ 009588

PCT/ | B2003/ 003155 37 nethyl ene chloride. The
r disigdt tranbieidemperatirtfarn 2 ting psripd pelwes @baitghhouss to about 24

aﬁ@ljr@'&efer‘a%ﬂ%ﬁ@f ﬁ gl N reaction I of Schene 5, the

conpound fornu | is converted to the
corr es'ﬁdﬁ@ﬁt'ﬁ’g 4] rPﬁ@mﬁﬁ@F'%?fC,ftbe gRMaovnd fderonul Xds canvettied to the

pw@%gwo%gd@&ﬁgam%f g&ﬁ]\eag?e xg?dctBh IRPRHhO B rﬁn%eg@ref%%gg{ﬁ%g above

In reaction 2 of e conp
MR reastien Avé Praparationie  correspondi ng corrpound of

formul g XXliohY C!?W%;%gﬁféﬂtﬂ B Bthdo ¢ Eg(?] Bﬁonﬁdlﬂ§ %ﬁﬁeco%fveﬁed to the

catal yst, such as atindmon c
mqyweseowg\/@mpm@daﬁ thesfognulandll by treating W&lmlalredumng agent, such

o LB SRR haRdr oh ATl Egath Y RRTORD. e
al‘@eQItOHBBIXbEGB is heated tQ retiox e & Hohebesrind detwdrout hodr and 6 hours,
n&rg{x& g%ug?gg sl hour, preferably 30 minutes. In

react cheme 5, the conpound of formula XXl is
converlnggagtionthef P@@ara@grp@n@iemmnogad of farmuiauXIl i$ comserted to
f j - B . fQr. -
46 Sheca oot U o PRI oSOLORRLAIPLR actving
prodeat seght @si gulignylvehiarides irc theapressnere oh by eapeotichbaverdesuch as

fmldrgf\@ﬁﬁ 'ﬁ‘)é @S&E}Wlé‘geétg@}?' r@ﬁfﬁ{ FH?%' t%eﬁ?e?%gibgm%g a\giohth1 hour to

propriate am ne eaction
fa;hqq:éaﬂ holgsayrbﬁwﬁw aI@QL@;Bmoum erhei rghultingt alkyd eblodde is then treated

t\ﬁfFﬁgrcﬁngﬁg soun‘% QQ&FPQQ gtagglf.lﬁwoﬁfgﬂ‘a%de he § egg%%toef an aprotic

rate  sultony
sylivieota &m:hj es aoﬂOﬁltrHeruTFlae reaction tﬂnéurprlsestarmbatc&fmtaerﬁaemperature

t

SHER B2 sk ASTR 90 @ ALty BREEHHERABL Bl e

over nilg H@at%ilpn&mf Rieparation Brthe wompolnd pf flopavle XIV is converted to
| di Lapl, .«
CM@%Q&EW& l:ﬁ% S)’(t\lt pff\gge;ﬂ{egg 0 tbk firdt Ergut‘&‘fq:?w& Bése such as
aqﬂtfeﬂswm bmrmgd@ in gugtdh. akhet aapmiydera naheatbdltb meﬂwk foya time
8&'6&/\/%\{?1 abdU of lgrj Bt SR 107 RSHE doridfe about @ hours. The
th I nod| I'o | mnocar bonat'e. resulting

rréadtmgowrmw & tiegtedhvétint asitl, suchr a$ #1f% agueous lpMtogemtheomide to

e I ' .
SHE SRl SO OHER LSRR K oy 6008 g ame
pesiriad bphvaencaboot @ hoyursdaehoais30 heurbapreleratioalimit @4 tHoers. The
?@gkgg&f@&"pﬁém 'ffﬁnél@/rc{gﬁb&é%toﬁ% &OE%%{%L‘]%F! r r%ﬂngl;&lformula
i XV, rengeeiedlisvd, oy reffuxingpn @thanaltle ﬂm:presem:etdﬁen aC|d such as sulfuric

acid, for a time period between about 8 hours to about 16 hours, preferably about 12
hours.

In reaction 4 of Preparation D the compound of formula Xll is converted to the
corresponding compound of formula XV, wherein j is 2 or 3, by first treating the ester
with a reducing agent, such as diisobutylaluminum hydride, in the presence of an
aprotic solvent, such as toluene. The resulting aldehyde is treated with a

phosphonium ylide derived from the phosphonium salt of the formula
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presence of N-nethyl norpholine,
O benzotriazol e-1-yl -N, N, N, N-t et ranet hyl uroni um

wheooahasss ophosphat e and a pol ar aprotic sol veP€T/IBR0EIN03155

as nethylene chloride, to 8% m 30 the am de of formula
| . For secondary am ne formation the conpound of
formula XXI is reacted with an appropri ate al dehyde
in the presence of a reducing agent, such as sodium

tri acet oxyhor dride,in the presence of a polar
s6lvent ,P Shot~—"0 2004/ 009588
PCT/ 1 B2003/ 00315 38 In reaction 1 of Schene 6, the

conmpound of formul @ XVI is converted to the _
Werr@iﬁg;oi@df 8892 Ciﬂqﬂ?&g}?e@ fle Bpéﬂw[%r%tlgé%ll/ent““glﬁ:‘heé n ah)gdr furan.
, 8 rocedure ds 3
aBm/@aptmmea@ftuxed far mﬁms@ambtheerm ab@laet haums B atbout 16 hours,
| el
T and A0 0RRe Ot Ryt Ban S ieh by e By ko ffoer =
Xsitiveipressere efdpydmgenan theapriesenderof atdatalyst, mh@s 20P% aalladlum
t ti t acid, _The
Ml i 2Rt P e brelbAll 8f ASHBANShiH %ugpm 5 Shapd e
froethyl etherds wprat@bt@bamdmab@me B0cedrire deewibed fabattich 2 of
ferably about 1 hour. A reducing agent, such
mgéérglt'ﬁ{m& cyano%or ohydride is than addedgt ogt he
m xt urle readionteol Sctemeos, the catripowedi of fmrmUIarVIJJQ converted to the
%%ﬁregb&%nggé%@ﬁ%rﬁ%f {oﬁrﬂglgr)?\tllu%)ﬁ redécftl éf ARy eqox‘n:bg))ﬁnd of the
ffgmmtﬂe.rA-Hé—(a)eéCB'ﬂzéé\ a/bemtrdAmsgclulorotdré)rqzmo,cedﬂw presence of a base,
e
l(}?‘ggs Wé&hﬁ% %ﬁdqa 58@\?5%1%90 §olg£|ﬁé§&%% r%et n%llgn IPHéje The
rree@itonoa stirrest aiSa mlmraturet h@waem @bednd 6@ do abomto’rmﬂl for a time

R A e

neat dn réactiam Zagfrswhemesblthﬁsmmpcamd axﬁtﬁmrmmla X\énp@oamned,to the

| [ '

(e SportlF BRIHE At ARIARE 8P Rbina VIR 4 SRR of fhg formuia
is di ssokpz%g in a polar aprotic solvent with a
conpound/of the for mula, (H3CO (H3C)NHHCI, in the

eSency lshe base, such as triethylam ne. The
reactlon m fure s stirred, at 20 anbi ent
WHERER 2Ll Bﬁygefno (Nhﬁ:htlé %e’?%ﬁm%nﬁﬁﬁ/vﬁgﬁb@&q& piled%@éﬂ' addBrding
about 48 hours, 'ire erab about "12 hour
te Keenapatiops & ang kb the Pﬁeﬁ@‘cﬁrﬁfcﬁeb%ﬁﬁ@@brﬁ? mtassmn@a@onate
?[%{dslsmhﬁo&@é‘ ¥RE bR Gproki® sélb‘@nt C&fcﬁ %§ %Qféqlbﬁ‘& ?%@% lgf‘neated to

or mul a reacti ng XXl | a&) - C9) het er oar
Irefiu fahe F'@‘&g@fpdlh‘?t"if??é‘ «’phoeéér#@érsdp OgloB apurappr@ferebly about 6
$eLment at a tenperature between 25 about -100C to

anbi ent tenperature, preferably about -78C. The
r esul tlp figaction 1 of Scheme 2, the compound of formula VI is converted to the

corresponding compound of formula I by reacting VI with a compound of the formula.

o </Rs>b
>/\ _W
A7 Qg

wherein A is chloro or bromo, in the presence of a base, such as triethylamine, and a

polar aprotic solvent, such as methylene chloride. The reaction is stirred at a
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reaction mxture is stirred for a tinme period between
about 1 hour to about 24 hours, preferably about 12

whowns)9s88 a tenperature between about -78C t oP@EhB203/003155

50C, preferably about 20C36In reaction 1 of Schene 8,
t he compound of fornmula XVI is converted to the 30
correspondi ng conpound of forrmula XXV, wherein j is

1, 2, or 3, according to the procedure described

abmperaiure beteeh ehogt -30°Githabnut 10°Q, forraties peripdzbedfeen about 15
wherein | is

1, Mgtgg(t)cr?ab&a;!?@f)grﬁ@ﬁg%‘@?etfg [ySJ B‘#ﬁcﬁﬁpt\égpondl ng

conpoundeattiofi dr ofubeheroeV3, theerosipeupd iof formula, Vigs cogverted to the

SR o SO B R Y o PG e he
rfematlé:on 3 of Schene 8 the conpound of fornula XXV,
wherein j As 1, 2, or 3, is converted to the

correspondjng am de or acyl sul fonam de of the fornula
I, vvhezgi/&}%z 1, 2, or 3, by treating with an
appr opH( ne lér suI fonam de according to the
procedure _descri ve Ln of .Schene

S8 gorng 6 B Rals BuNFRle @Rl o71 P brisence 4-
Himethylaiiveytidide o- (%hmthylanmpml Qf-ethydcairbb@milne and a polar
accordin o the pr scribed above . 13
00l Sabthol Ry 7o BHeTSIH S R G R GY 2P P RO CHy
XeVihewlagulethd apetbt® i tredtedwith l@aisei%suchsasdmnumrﬁyﬂfbxidb ih haEprotlc
corre pond| ng co ound a_ Xxvi vvherel

(SOt RGP 5 gy MPRGE: P P YA ek Pl Bisthanl o “aive 2
a®nfRUhd nefbipe ofoprdala VLI ninather cdsecwhd® Z ¢ VIRHY(C=OWChtBu, the
as tert action

e R A TR ?rif@gr@?g%‘:%"%i& B Shaproti
II ébl\léﬁ? ‘ﬁeb}? efi dtcblto.tdmetha}ie;] esyhanitie ra;gmpglumbufrtde edrmiuer Xvill.a
irst treating, w onyl chlo
pr eseHEe egetio QnEl r\e@ 8l &'éenf’ '¥‘ 6’?11”& gy@r%erem Zis
'tl;d‘)@gen’ @aNli-l,Gmcdlrﬁ'ﬁh@zatoetdetoOrréﬁfohghQﬂ cf)mpoand ofrfBrmfnﬂai i atlere W is
e n,_about ou 0 r r .
A gery) g Peetier eI Yo dede FRER wnerein
tHfi@é @dhl\bfddir tsado lmﬁ V\‘Blﬁ an é@rmp’tlaaelprJnaﬁdonﬁhxﬁtdi teteroaryl group, in
vent s et nd heat ed
BhEraangs o e Paersiab ESani B gvaTd5. IF SPamitoiG Ul such as
Jiéﬁéhydfcﬁnraa time period between 10 and 20 hours,
P el B id2 Sl % MRS S OORIMERRY L cbSred o e
p&mpﬂsmrm corapsurchbiofdneialai KVHINadédrding db ithe Soboselnts, described
s ch as tol u aﬁﬂ%tﬁ a terrper at ure 'bet ween anbi ent and

Vﬁi{‘reaﬁtio Mgl reflux for a time period
bet ween réadiion 2 drsth8mbdu tig, capipailiad abioymda MMM & converted to the

corresponding compound of formula XIX by reacting XVIII with lithium hydroxide
monohydrate in the presence of methanol, tetrahydrofuran and water. The reaction
mixture is stirred overnight at ambient temperature.

In reaction 3 of Scheme 4, the compound of formula XIX is converted to the
corresponding amide or acylsulfonamide of formula I, by reacting XIX with an
appropriate amine or sulfonamide in the presence of 4-dimethylaminopyridine, 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimine and a polar aprotic solvent, such as



10

15

20

25

30

to give the corresponding sul fonyl chloride. The
sul fonyl chloride is then reacted wwth an appropriate

wW@pione0ds88 a pol ar aprotic solvent, such as PCT/IB2003/003155

tetrahydrofuran, at anbienB?7 tenperature for a tine
peri od between 3 hours and 24 hours, preferably 12

hours. 25 The sul fonam de can be taken on further to

acyl sul fonam des of the fornula | by treating with an

atstioyletd omloritks. | Thet tesuling seantien onixioees &, stitedhowasnight at ambient
riethylamne, in a aprotic solvent, such as

&ﬁ@?ﬁ’g 5‘?19t hane, at anbient tenperature. Unless

ot her Wi senctiordil @itSetleme rse thmr asmoued of fasmola XV is lvenwieddo the

: I r
spetsite cmiaind, Stiplradinos SEBEB I Yos bofed FR BRI above
tihreaetiat 2rofsPdhermest. preferably at ambient pressure

§ ﬁg? ugfll gn%}j@tl gotﬁr%%ﬁrge ‘5 heecégn(“l) n@ug@{bi?c&rﬁ‘ful# grﬁ n|1£ % ﬁ%lrt%d Ito the
wortespoatiing teprmplound bf &manb 5| uyshydrdgenamg XXisn rtmmp@aeﬁae of a

SR S50 23§, RS s Py s tvnc
am'bn‘adac?ilon list cdrlﬂec:)f)lllt&mddes 'poaﬁ)}emressuper fafchyda@ehcgas between about
it [ a [
S B 98 BB A o ¥ bt 1
m?]lmtuteﬁ ® alsaum pbar, prfaalbly Glalntl?nemgccept abl e s?\I t and
t hen si 0 atter [
con‘poj'ﬁg‘pﬁoq 5&32%?@%’?‘9%6{% %W%?UIQ 9 fo fu @g)él 'ﬁ?gn\% 38 o the
sohesspneing luyecofiffendla 1,y fifst eeacting XXt mtm4-nltrophenyl chloroformate
B SSULIC S LAaBE S 2 S A A by doocn o
irﬁétﬁlpéme) rehleride e folleadd | iy peagiay emebmtérmdlaten ot Ifmrrrbasi/vah an
CRRGHIE AT, R B SE b UL B
%mibr@nttemﬁaawm OH'he norapoumi dfefbineula D(glam reasted \mthtarsap;dnopnate
N R A R T T N e
V&lbl@ las aigehylgAitle t andoa @ph_r eprotie scpirnem nsa.:tcb lﬂﬁl mahylyne chloride. The
salts of-the

tabl e fi

363B0 sl o D BRIk EaPE e d e RAE R ypagouanidines of
nbmfdrmxulad thaOdochmddd of fonmslalXd is flrsEtreatsdathls sodmmalydrm\@ in an

pharnac |ca such as
P EESGAR P 2k PEEFRIRRLR. AR sy e b oot o
S‘bﬂn’f@i\mtmdhmbthyl:le@bmd|tph0mphaﬁrbom*te Abé cbspling peetien mixture is

cetate, lactate, C
<Al Pl rtint: £h MarareheriHapRblo-gf iRl ter
Saactb@mith @n dpprupaateeamineimthegseddnoaaf e patad pmimtvent $6¢h as
yl ene- bi s;: ht hoa

sifpandt B LB R BRRABh e S AL SR DS ER b s o
apé eoreulan, Il’natdcbfrtpoum ef foanalb XXI lsoéadited mth a@n kwsmpslaﬂeta};ld in the
%{é‘%\éggf ?\PmeR\ ﬁnorp omggbcbaelnlz Sridsoter ?Rll\FNcl\al améthyluronium
hexafluorophosphate and a polar aprotic solvent, such as methylene chloride, to form
the amide of formula I. For secondary amine formation the compound of formula XXI
is reacted with an appropriate aldehyde in the presence of a reducing agent, such as

sodium triacetoxyborohydride, in the presence of a polar solvent, such as methanol.
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of such salts include the al kali metal or
al kaline-earth netal salts and particularly, the

w@a omiammsshd pot assi um salts. These salts are aP¢T/1B2003/003155

prepared by conventional 2@8techni ques. The cheni cal

bases which are used as reagents to prepare the

phar maceutical ly acceptabl e base salts of this

i nvention are those which formnon- toxic base salts

w t h tihesdutiore it rof Gebeme [Be theaconopatind @fiaonasX YK is foonvarted to the

FPEATELERS hEeRES o TRGeRGkL Suichn 'S d A03F 3, ¥6ébraing to
Sh)eipmoedumoﬂesrslbadmboml ic resctiamd oﬁﬁ@rama ium etc. These
corr od Bhsts 2.0l SaneRe ehEERAREARY ol iRl ol § Sonvered to the
Sﬁkruépoodmgmohmonn@ of fdnaulddsbyrredctmga)()ﬂhwrﬂh agiapptdpyiate amine in
TEE SRR E2 PSSR BRRIPRGel . The et
meigtuee i pmas LHteambléhit mmpairatu&l )for Iahtmye nmyloall@?/vebﬁ] about 30
r.epar t t he .
SRR f et A oS ons ey Bed T 2bE R ldibharae . pidas ggdim
tdyielﬁﬂkioﬁtihydﬁtﬂkglst then a’&ﬂeé;iﬁnm atixtog ari‘dstheemagmomg aIIoYved to stir
ution.,to dryness i e me_manner _as_before,
Sttt b uSedl G ther D « 1ol Bl s TR, Ssqedary, the
aofmppued ef falhyia ¢ mpyofyeiekribe reacted at:cnrdingm the procedure described
'Pg’ I et eness ﬁf ﬁeﬁct gn and ga REQ oduc i elds. idi
BV MEBRoN HIERENHDE 81 OPPY %Preeﬁs % B a%’aB?gua”' ines,
fooamides. | wherein any of the hydrogens may optionally
b | 004/ 00 .
PCT | B 6 00S £ SehSTHe nihe OGN 8 oRHIa S ds cpvgrted to
ghé)cbrrqaijp@ualﬁg reafripourd of mrhﬁragmlllnm?/’_[rbﬁinbimﬂawith thionyl chloride
ranche an e cycli .
F o)rdo 8B)?Pr° lgﬁgllv%rbt%mab %'g éorg%eéﬁttugﬁ, ?or(agtg\ger, Bﬂ@gﬁe}ween about
czmzw e abaut )24 Gbursi pneﬁdtralﬂy ( @og” Trerdolt criaride, solformyead i dissolved
3.2.1] oc or nt ai n C
{F 2ok Bt DT B B RehoubE PLhE SRR Tk DRI, imthe
Présena@yf He a&_.r@masenmchwssﬂémywmm]bed hairgdictibn hdxtBre is stirred, at
ARt P ARGy BF Ao P oL Feften ot T igdr 19 @Ol 48 hours,
Hi#ferablj@bloG=0) hourkinl ess ot her wi se i ndi cat ed. hfal ogen
(! 5 Taciboest Bgnéit fuhP Etidt FEbET R RE fupbBlfs gonverted
Its tﬁm&orﬁesmrioﬁifb ctcmnpouihﬂ) opfprmolkail di rgdctmg XXII with a (C,-Co)heteroaryl
B@%ﬂrgﬁg éj re?{’ﬁ H{)&;rpéﬁ %ICQ %gr?&{o a&laeﬁb/?ﬁ:c st(o&te‘rjtg% ?e%?p}/erraafﬂlyel Between
nadioby |—&?(§E’g3 Qo(ydmbleﬂitrtom@ydtureg@réieﬁablyybbout —78°C. The resulting
i SO azo i azol i

r§6‘f ik g@ﬁﬁ%%%a}wred ior:? e 8‘2%94 t&ﬁtwe%n 9ti>out 1 hour to about 24 hours,
Ioréfepblyadisduit di2rhorg) | at aliedwpepsturezsdtiveémabioyt|-78°C to about 50°C,

BB RS 2ot he 2yl 1, 5

In reaction 1 of Scheme 8, the compound of formula XVI is converted to the
corresponding compound of formula XXIV, wherein j is 1, 2, or 3, according to the
procedure described above in reaction 2 of Scheme 1.

In reaction 2 of Scheme 8, the compound of formula XXIV, wherein jis 1, 2, or
3, is converted to the corresponding compound of formula XXV, wherein j is 1, 2, or

3, according to the procedure described above in reaction 2 of Scheme 4.
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tetrahyd rothiazin-3-yl, tetrahydrothiadi azinyl,
nmor pholinyl, 1,2-tetrahyd rod iazin-2-yl, 15

wa @4petssahydr odi azi n- 1-yl, tetrahydroazepi nyl PCT/IB2003/003155

pi perazi nyl and chromanyl. 3%ai d (C2- C9)heterocyclyl

ring is attached through a carbon or a nitrogen atom

(C2-C9) Het eroaryl when used herein refers to, but is

not limted to, ' furyl, thienyl, thiazol

pyr az 8 ygactions 3tk iSabaing B theysermrstupr of fasmu %Wlwherem is 1,2, or

@’rsé ‘%bb{\berteﬁrﬂoaﬁ'l‘él d’drresgérﬂlﬁgaémidé or 'aP?llQ%ﬁéMlde of the formula I,

- oxadi azol yl oxadi azol y
1A/I'@reg,n bigdldRasrod )p[y tregtlrg; with g@a@mpmﬁt%gl@prsﬂ or sulfonamide according

]to e ph dc!?&b@tﬂ‘ea&&lcbﬂged éb(%ﬁeﬁntr@é&fé)hlag of 1$|cherﬁ¥r4' d¥he compound of

yrim yrazinyl, pyridaziny 2, 4-triazinyl,
jorgnuj;a. Xg(vamhﬁyqln i 1B, B,%-arr3; gszpq;y/prted to other compounds of formula |

Fpébﬁ?c?rﬁﬂlp% ayef};r%@a Fistiedled a%b?l?ﬁlr @b Bt o1 di ny!

benzo[|lb]’€ta$il@pﬁ@ﬁ§phen5€ 9$he coynpound of K)rmula XXIV, whereinjis 0, 1, 2,
Srielsr @ %B’ ﬁuthg‘&l)ﬁré‘sp%nﬁ ihg cQﬁB?&WﬁbH‘hula XXVI wherein j is 0, 1,
azo y I,

benzot enzi sot hi azol Yy benzi soxazol Yy
%e or Brrby seastiny withts) resaiping lreent sughses ﬁ@%wamﬂrcrryﬁyde in a protic

Qgpé fguma/slte %ggh sebggzof uranyl, isoindolyl, indolyl,

i zin zolyl, isoqui noI yl, qui nol I ,

pht ha|haz¢aq>yq)n Z(WSQI@(@@ qu con@pgungpﬁ quﬁylp , whereinjis 0, 1, 2,
QJ‘?@Z %X@gr{v@féd R RHE SBbsPn dﬁ'ﬁfﬂdnﬁ of SHRRA F B fiFkt %éﬁhg with

3 substituents indepe sel ecte fromt
glnlgrmxb ahdoniciesin e pegsendgsupf ﬁbtanrotm ﬁ‘éwﬁrﬁoSU(}h— as H@loroform The

TP HI P, SR e By o
drefarablysakenst i3oheurs.y T@atrgwwngt alylvghianidg as lhesl trqeaj@d iwitg sodium

ﬁgﬁ{@c_b@p()%élﬁt@)sglytnt s?@h 33%1’10!% (\Agterc%}\al Ké’éted to a
(tGhp@diuaé logiweeG-201C(aDt- CBFal rigferablyH2reung=100°C, for a time perlod

}(B%N'%)_a ?@O@%ﬁ J@éﬁaqlﬁﬁgﬁ {JSS od OpRregare sulfpnamides or the

pfhan,yd Iomenapwtlmg/lsulmeatehlsniagat@b withtphoapihdrgus pentachloride in an
SHPE LGP A 0, SHES AL, AR aro o

men%ms*momsa tlmezpeobd betwerot1 hqumawa hoars, Brgferdllly 3 hours

| o-, - Kyl - t] I ' ' - ,
18585 SRS IR B8 p b wi
gnoappromsiatpammedn laypaarepréticsobyéntyistith ag tedrahydroturare at ambient
%?%8?@ fér%&l%@l)ng%f li%?fwé(gg;d]ggr,s\l' and 'ﬂ'\hé&};%?e?éd@”]z hours.
(Toe- THpadrkige- ¢20-I) 14keh- @B)Lathklyto acmmmidys of the formula 1 by
}(_%%lf @;_W% a(r\cégg)%hﬁﬁé@#we p|envent | o%asgl E%Che%scg'eﬂé}'lamme in a
pﬂpmtnasobranh sath axxdigdwdmethase, cacbatmmamrttaynpemtdrerret hods of

treat r s 7 iy . .
B
faiticall &enetaly, thg réactiensaaienmndastediat a prassuexgf about one to about

gﬁ\{)g%ﬁ%&pﬁuﬁﬂ{ - peterathy aPSnGORMBEdsBIL (2BL& e QthEHhere).

rugs
The compounds of the formula | that are basic in nature are capable of

forming a wide variety of different salts with various inorganic and organic acids.
Although such salts must be pharmaceutically acceptable for administration to

animals, it is often desirable in practice to initially isolate a compound of the formula |
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10 conpounds wherein an am no acid residue, or a
pol ypepti de chain of two or nore (e.g., two, three or
wo ononposs Nno aci d resi dues that are coval ent| yP¢DiB2eEB/003155
through peptide bonds to Hpee am no, hydroxy or
carboxylic acid groups of conmpounds of fornmula |I. The
am no acid residues include the 20 naturally occurring
am no acids comonly designated by three letter .
fRymiied castich alidweiascd pb@matetticalio upasceptahle, satizand then simply

cg%ﬁéfﬁﬁ ?lﬁ%tlgP i%ai;ﬁgot'%seio rg% |b:a§? %g@gbrgf gxitheg:cment with an alkaline
reagar; avd saizetyerity cavet! thel reaibbsents h@heryaresticay acceptable
h rin it hi d L.oni o .
SRR St o Trertade B el oo GaPE, AHELIRT,of g inventeon
&ralrbadipipesparadrby @satinidthal degic, copwrtoand withat sedrstantially equivalent
c

oval ent|ly bonded ta the above. . s [ f o ;
SR PR SRRT G DB LEdtEbeHE BBt medium orin a
sitdeis aganic Shivent 2Qch ae emdthanol at sthapolovilplescdreful evaporation of
| ntroduction of hydrogen isotopes (i.e.' deuterium
%?iSPﬁV%?haSBRF%éT %e‘n%’%ilﬁfwith 2H2 or 3H2 in the
aboveTy aeiaswhich dreeused tp quersise dfie pharsaicautiatly ecceptable acid
i nclude al ], conformational .jsopers ' r :
adiibreenS ol S DR GO of B FFiTigh Bre Gk A forl Ao
S5Y BuEfidn $alts Gentsalts camnalnihg ehahacelogicalit adcaptdblefapiopsatsuch as
enant i onerjc, and djastereqneric forne. [
IaR, Pra e tes PYTRRARE. bifals e Bate B bfbufils, phosphate or
and ppépheri sesmeslacthte! bitatecn @piduwitcse, dériratesorbitedretet succinate,
i nvention, and m xturesthereof
PRiEeI b SO P Eap O Sere PTG Sz e: Redla ot pr ppmoste
f.Bat neietieEedys-(B-heiosky8-maghiterate)] seltshi s regard, the
I nventj on i ncl udes th th a cont i. ian
The cORBBIRPUNGS PERRAITE FinBl e SiEE 4 H,BARNEre capable
bRfeiAIRE base Bhltswith Ramsusi pharmadoidgeslly actepéabies eativhs.alBxamples

h 30 taut d m xt th

otaitn sats et B Akdane S R be G sRraR Elfoukiny. e
§@dgmrﬁ afd escRagsiin eiragal sThesd evaltedareo all cobpaed i b;e:copnvemional
"the active coppounds”) are. potent I hi

e BSa5E BSOSl R lpod DOBR 8IS e e
Fﬂéﬁnmto@nw azdmlthabierhrme?sauel (olf ila_himiryveoﬁairi agre(tposs whigb ffigrm non-

eukocytes a ocyte h

sk s o0 B s oRas Yest g Braf OpLutds A IHEN Thse non
ch;‘dce bé@ﬁ_sﬁa@i ancliidee tHoCe GidRled dfoeptsauch [ieesecaogipaly naseptable
al so i nhi bj

Cefonbrastmifeleseiy BT TRRaR s b S B asiy
66GhBYarelV Iy Frebig-Me colESpdNYiGELackic anthpbi@@is2 with an agueous

LS b5 JEOPP R lol o, b ide PGl B0 ven
ey Ssdramat than@s ity eolufiem totirynbss, fayelecakiyn gndiirsreda@dspressure.
%‘ﬂernaﬁvely, they may also be prepared by mixing lower alkanolic solutions of the
acidic compounds and the desired alkali metal alkoxide together, and then
evaporating the resulting solution to dryness in the same manner as before. In either
case, stoichiometric quantities of reagents are preferably employed in order to ensure
completeness of reaction and maximum product yields.

The present invention also relates to compounds of formula | wherein any of

the hydrogens may optionally be replaced by deuterium.
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condi tions: autoi mune di seases (such as rheumatoid
arthritis, Takayasu arthritis, psoriatic arthritis,

wQ oooenddses art hriti s, ankyl osing spondylitis, tB@EIB2003/003155

di abetes (recent onset), Hupus, inflanmatory bowel
di sease, Chrohn's disease, optic neuritis, psoriasis,
neur oi nmunol ogi ¢ di sease (nultiple scl er05| s (M)
primary progressive M5, 10 secondary ressive M5,
chr onUoleps otfeesisé dicRisd, Breogkud gsoups e érra & h@fewemay be linear
eI a g I

rh%ra erg aﬁg [?P\ é} ak@ be Cﬁ’f«e {EI_@_ C)%@ r?fgfg C‘%’ngmgl’ fyclopentyl,
6ydn‘rxexylscy(ck]hehtyasr plg}'qli@(mﬂ_yn@rbbﬁ‘@svlsbwm [3é’xﬁﬂ?iﬁl@e ) or contain

at hic

P SR R RS ool 250 1R o L SR Ay e
dpteeatesutfstitotesisivith &Mé@dbﬁwmlwﬁpwenﬂy selected from the group
tubuI0|n J Si b i brosis,
R P ek o et EBR - SEPIRNG MOGLok o)
hepat Usleks btheswise (ridmatagd halggerh aucluda@ﬁwmebyhlqir@o hesinjige, and
or,. viral hepat itis), primary and secondary biliary
E)d PPhosi s); allergic conditions (such as asthng,
cont a(Itg-@QHammdyclyl awfteratuegd dwedennmf@rmt@) buaciat eotalimited to,

P Al PO TRR L, BV e PR PERR IR, topyrany,

eriridinylc diranghi methyleném@(yi c ch‘tmﬂubt barblttpmll. nggmzyhdmyl 1,3-
d Se?&ﬁtsoﬁo ad télzoll | ra1t§’El¥a28¥|§’L rseﬁs %yf'WrQﬂﬁdm 2-yl,  1,3-

ress ndro
pymai]adnlehh aJyk/eoblpenm)yI vablombmhollrwﬂl aﬁr?a@trehvdf@blazmrﬂﬂsg 1,3-

eqr g]yéfaﬁ'\ls%m-%-gﬁ t%ﬁ%r%@'oﬁ%dlggﬁ%' %réiﬁc@h 2?122 ?eérap%drodlazm-Z-yl

amgueopﬂwmmqﬁmwyb rtetraltydretazepisygyr piperagingnand clremanyut 8aid (Co-
hr on | an synovi al
?:g)?wpgﬁw rﬁwg 15, ﬁse & g?ﬁrgu 2dLhhRBE, ﬁ%gé‘n Adm.

t rau rmCQ-GQHetmmarylrwhers us@b hta?asﬁ;gﬁfees toeptmrt%ggbﬁmlted to, ' furyl,
%}{'&y ‘tlggz 3ym9 graggﬁgriéé{g?&%p agﬂzo& %?)?é% iyl E%ﬁélzlt | Hazoly,
ﬁirdzbiyanmﬁmzolsl sl droaadipzolvc it2e4- amﬂlazoiyi oh2@-oxadiazolyl, 1,3,5-
%? ?%I int 5% t‘ﬁ%%ifagaylg gggpét"md@az)églpo ptyﬁa)'/'ls p#:)gfrflr&a?ﬁ' OEQrazmyI,
iyttt (1|,2n¢t-trwd|np|lg $2r&3’madoﬂ; st, 3|5émzu“sw enycazolo[B 4- b]pyrldlnyl,

RS B2, LT B sER G el s ..
asso&temtabybrwwmohreﬁ{yl n perzduazdybn psuasithiazolybbe denzisothiazolyl,
%%ﬁzng%gpl rexm 470 a}lygﬁaﬂé ?He?@let ggﬁnalﬂ)éﬂﬁﬁédyp' deBdiuranyl,

'd se assoc
Mbbazafureayipeussmdmjxdh mdolpﬂul mdqjizmyhym@ndyl Tispguinglylh oguinolyl,
L t t
L

ksus@tamted mth den.3 sbsa0eds (ebesiapdy s¢lBted Soonhe §soupspnsisting
}?o@} |H1|t8$fto:t [eak e HaidYc R B Rty N dtbhally G bstituted with 1-3
fluorine atoms (C1-C8)alkyl-O- wherein the alkyl group is optionally substituted with
1-3 fluorine atoms, HO-(C1-C8)alkyl-, NC-, HoN-, H,N-(C1-C8)alkyl-, HO-(C=O)-, (C1-
C8)alkyl-(C=0)-, (C1-C8)alkyl-(C=0)-(C1-C8)alkyl-, HaN-(C=O)-, H,N~(C=0)-(C1-
C8)alkyl-, H;NSO,~, (C1-C8)alkyl-SO2-NH-.

Aryl when used herein refers to phenyl or naphthyl which may be optionally
substituted with 1 to 3 substituents independently selected from the group consisting
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nmet al | opr ot ei nases and cytokines at inflamuatory sites
(including but not limted to MW9, TNF, IL-1, and

wo ke0dposssg her directly or' indirectly (as a coOPGEIBREUBI®315S

of decreasing cell infiltdation) thus providing

benefit for diseases or conditions linked to 5 these
cytokines (such as joint tissue danage, hyperpl asi a,
pannus formati on and bone resorption, hepatic

bRblung, linfetarakl-, sidhalosg, (Oﬂ,@ﬁ:)alkyh @btlcbrraﬂwsobétmﬂed with 1-3

ﬁ@qﬁn‘é@é&rh%ﬁbﬁg ?Igyl-z%;p\ﬂgpgé th f&yl ogglroﬁ ggg(?p‘;’é fs( E%@E]ted with
t iseuevihg BibmsT HOs(CteCiaklyloNG-r El@N-HHEN (Ot g8aligb, HOgCem)-, (C1-

Phi (e agennBtin QPP ko AR Rivc=ox(cr.

e85 AHNG®)- J(U1$8)élk¢i8@/2e‘tllHnat| on, viral inflammation
of th | un

hepat ThEcmYerion; 385 eptSiriestS e Ssialyt g foftgfflo containing

aXanpkdiods esiuliiehtiig for oprelrbntingy bomprisimf esiministering prodrugs  of
i nfl ammmat |

pfprvpciundp"qy tEe rf%ﬁ*{lyllg g %&V{pg)%asga \ﬁer&lb%l (%gnﬁlecta Iamlno amido,
PEroQY of Wapdxylidegroags ¢ar Ub@eeor(vlehécpe'ﬁto zosdrags. alfdocﬂﬂegspemlude

| f
e bt NENE AL s € REOPRRISR B Panopd nore

85§ 1wE tHss @F dbury ahtino m.dceduues tlkamamet@vtalbntb,e janfed through
ordlnarg/ Skl|tJ in the, ar eco

PP B e0neR o rem B, A TOBRET CHIRRRE 3, SR PR.of Empgunds of

E&Elﬂu% ISET@EHWaCIdJ residues itdludesivectq naulslly oddurdng ameimp acids
v
s i ot L bl FASE  H Fragoe
ADGrop@sine, N\Yemd&i9s]) 130@11?0@03 Saamtfﬁyl}QStEimmTphcﬁvajrh feta-slanine,
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FRgYRE 2RO ‘éty'&ces%cr' 'Re dE?'Q? ys B2
4‘§Hélﬁi}95mn5_ heuibe] i tB’ro@ffugﬁoafE@Emdladé Occbmldmdnd‘s wrerein garbonates,
chenotaxis tqQ vari,o nokj nes can eval uat
&grh@@%ftsamaas 780 070 68 %i%ﬂth%fo%eer? Gl% opahagd, {6" heg above
@Ulﬁftﬁl!bnts'Z%*fJ FednyLtan hﬁgw@& tﬁelctafwoné/Alcbrbbeagemm,vﬁ sidethain.  This
cells can be ar.e nsta rd RPM. (Bi oWi,ti [
||ri%en jory g sQ Q@Vg{?ﬁ eﬂrletr %b?ggﬁé?ﬁ %:gesva_?_h diutﬁ[élﬁlﬁ_l tritium)
Oy r@;ﬂé(ctllﬁtj?1HZS/ﬂWHb at bum tfne aBbvebl}oxtedlMsP 1a ( Pepr ot ech,
| nc. 'IP 5 f %t gu 1Yo %raltl or%n r cis
agoni 9 Coa}p@uB Sa%eta's M "t"ﬁ@c‘u Gt 8ﬂ8%%?§ JFOTRE (€9

BoydgeshsC Ramkey. . The pohpamdbasiathe fresdrerinventibmdrave asymmetric
ast en

ToPago A eEGedie & Y En Rl e LI E oG forths. Thi
VNI rekisNto Qhe ket aMli sptical tidunsers syrat emré@scgners lof the
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brgggr(cjjdtehg |rt1\9enttlgr$ ln%Rl%es bo!platﬂbeé and % configurations. The compounds of

formula | may also exist as tautomers. This invention relates to the use of all such
tautomers and mixtures thereof.

Compounds of the formula | and their pharmaceutically acceptable salts
(hereinafter also referred to, collectively, as "the active compounds") are potent
inhibitors of MIP-1a, (CCL3) binding to its receptor CCR1 found on inflammatory and
immunomodulatory cells (preferably leukocytes and lymphocytes). The CCR1
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standard serol ogi cal technd4gues and are m xed with
cells prior to adding to the chanber. After a suitable
i ncubation period at 37 degrees centigrade (e.g. 3.5
hours for THP-1 cells, 90 mnutes for primry

NiRB&SHT IS Blso sbetimes ASTBREd ioSad BEDEAKRY héc Edr' thééb &dtpounds
per chanber aspirated, the upper part o

RS i Wi s Tt he relaiis cheaPRies SOt BISTRG WiarCeR! (ea.
gﬁéﬁfﬁs nﬁésL@gfmg@ LAqCceess, thptyl bewmct@hhs@buacyrand HCC-2

chanber” (a vari ety

iRk BD) mcw’aewhww @Be"SHP&a@ﬁ"@eartdeﬁﬂmaﬂu@ébpqytfs and are
E;’:’cﬁ%hti‘éﬁ} Iu§e f for the tleBWREn %”H%(/erﬁﬁq dihBe f’legmig Qfsogjers and
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can e st al ne
smsgmluws@ inflemmatery poweldlisasse rlehrplen’'s drﬁe@e@l PBTIQﬁleﬂbQ magnasns

C@%&Irml}ﬁﬁuﬂ‘éfo?fcmd%%gsé“ &ﬁm&@pg&@bg. 'ﬂ@)e dpwgpyr%%éresswe MS,

presence O e conpoun
dsegparaty byog@sswqwM%uﬁlﬁ@nwomrogmsslse gr atqgrﬁfswa relapsing MS,

c t
REBRE D Pl 48! e ) WRae ofinalies @i, Shyriciis
par@lt\taéwlus) figrosis dnghred pyiragitancibrosie fane@mple idigapihistpulmonary

LG ”ﬁi%?énaé\t @Hmoﬂg qund flUﬁfs% ag—é?)glfaf&io/‘?/\)ltﬂ N4 renal

p0|nt eter ne Sln | I ne anal YSI'S
f digeask] fikrosie eatgest horadiatien:t teaulonntﬁestltlalnf@r@m StUbeplth&llal fibrosis,

d?&@oc‘é?ﬁn@(?ro@%%n}? %\gﬁgfm‘. %&Bglé C h@ﬁgtlcgﬁ)r&%r qrﬁlléﬂmsgotﬂat( Bused

squar ed dered a va %
Ay alspheliseor giigoberdditinr primary wpdngdcondary |kilisry girdwsisyi allergic

t%%d@ﬁrlléngé’ﬂcﬂ gaseéétﬂmae%oﬁlg& dbteiOfank %?oc‘p%é Ia@ﬂnétQM écﬂte and

taxli s assa conposi tions t he pre
i ghveme | ibflemmgtone ¢Q§ldmn3at @dUdlng aOCLdarn\rréHmrreﬁi@h, rﬁé\mls, lung

W C
DR S B TERE LN CEGBR oy oo

|¢dﬂéntRe§nlratasy Bistrees Sundrome. Respictery, Dlﬁit@ﬁ@awndrome of lnfancy,
LiHnf e A ex%e%ﬂﬁs‘?r\%lsc&@r Bfla mbmr{ RYGHN Y Fom tissue transplant or

[ ntrarruscul ar ubcut aneous rect aI
a@ﬁnlur@stqarmSisdmcludmg; butanot bnite tsn lteatﬂn@swo allowing angioplasty and/or

a&@ﬁtnfnééﬁlérﬁ' Qﬁ'd hérngﬂ’%@térﬁp cWonlanE%h%FerQ%)ga}hgns (such as

ctive e I nvention nma -
fwnﬁwalanf@nnmaitonsqws@d b @rtoreb¢apyr bypemfem@r, ar trauma, osteoarthritis,

f‘i%ﬂﬁi%&é%@%ﬁn iRy, PR BRFFEPARR! SN AsIsORAtBY, Behcet's
disease, preeclampsia, oral lichen planus, Guillian-Barre syndrome); acute and
chronic transplant rejection (including xeno-transplantation); HIV infectivity' (co-
receptor usage); granulomatous diseases (including sarcoidosis, leprosy and
tuberculosis); Alzheimer’s disease; chronic fatigue syndrome; pain; atherosclerosis;
conditions associated with leptin production (such as obesity, cachexia, anorexia,
type Il diabetes, hyperlipidemia and hypergonadism); and sequelae associated with
certain cancers such as multiple myeloma. This method of treatment may also have
utility for the prevention of cancer metastasis, including but not limited to breast

cancer.
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mai ze starch, polyvinyl pyredélidone or hydroxypropyl

met hyl cel lul ose); fillers (e.g, |I|actose,

m crocrystalline cellulose or cal cium phosphate);

| ubricants (e.g, magnesium stearate, talc or silica);

di si nt B amhethdee. @f , tpatnadrd Shay chisor ishidltunthst greduction  of
gl ycol ate); WD 2004/ 009588. PCT/ 1 B2003/ 00315 46 or . .
m@%ﬁaﬁ%ﬁmﬁﬁéﬁft‘%a?‘g cyto 'E%%PGWﬁ?’HG‘P Y §€€fspﬁ%ﬁjf“é§'?g Rifgnot limited to

t[ﬂMP@thSr NFRylLble arpiatlee) byh%rﬁﬁtdwﬁlsa)rMigHi_fedeqw & rcohbeguence of
art. | qul preparall ons r ral. mni strati on,.nmay.,
taceessriel SBRN bR Peaiin B5regt RUBRSSS 8)UoBs ke to
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egiridd® deabed by Billeineridhiyn ﬁ%iu@?:ﬁw mfdcBbgs agén@d(shbl? Bs O_Tr?l induced
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P By iR or IR Vgl ieforisin oip sy & dier 667 caused
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P@,de@l@ﬁirué‘l%mn\ﬁ)[ addritRirasels| Merped Mp@seR(Beles tzbster and Herpes
i nvent i on qa%e@ e,fp&rrul({d?t ed for%%?jrentera!

aﬂWP%P()SfPP%Ql ngjiis; ¥nedisegre: Madfaldi ng usi ng
conventheaaiviteaft the cemba@idsal theibaitidiean &6 ass8dsedizebording to
Formul ations for injectign nay.be presented i un%t .
dRy8 r?so?ﬂﬁ’wéﬁ’gtho\? Oﬁgrcg?ﬁm%g' Br Fna'itrul'%@ RS OF recognized
cmemagfc;r%etmm@;cc?ﬂdﬁ\duwo?ﬁﬁgrmairi ¥&h bdHéund in Coligan, J. E.,
(of0) sition e a uc or nB sUspens; ons,,
SISWQ'E?’P%SRM?" é\flﬁfg'élleani"ﬁﬂ iq")‘?dbrEg\Z{ue%[?E’er’v i eitges:_Current
a?@gdéfmg I8 ARinRINBIdGr BUb At iBNRE. RYSHrSWAIEE Bnd Berds NENADAY. One
stabjlizin

and/ or dispersing agents. Alternatively, ...
Ol SRR 6 dtel SHETIBE T HONbG FoFnpad”for inhibiing
I @Rpathiid dddcAbedinhidatadl belont abl e vehicle, e.g" sterile
%ro en-free water, before use. 20 The active
"4'%&8’?&“5% e invention may also be fornulated in
rect al TiOSGING bt ¢oMSoun8s! B inAIBIt SHenfpeFictXis t8afidus chemokines can
retention enemas ont gi ni n

, ea, conventi onal . .
bfp SURbRIEH Lo staadar oF 2 Heoush BAVFFR LEMbsrhagth a 5 mioron
gﬂ)c){ydéfth:fhaﬁei filkedr bhm_tré@gflalﬁlﬁst?l!ané\ddﬂtlﬂio‘éhft?é ipEdpaked in stagdardf RPMI
admnpl strati on . I Nnal at 1 o, e actl ve onmpounas .
thp"ivh'{}'féﬁfi'%paﬁ%iecsﬂ%%i”&f{'h@ YepPemenisd Y"ﬁh ﬁﬁ@‘gpfa‘r R? bovine
OferamSAbuhinOBridly, MP-RUERPRSREEN) 1hd. OM@ BOXTR7S PRéBky Hill NJ) or

contai ner that i's squeezed or punped by the patient
other test agonists, are placed into the lower chambers of the Boyden chamber. A

polycarbonate filter is then applied and the upper chamber fastened. The amount of
agonist chosen is that determined to give the maximal amount of chemotaxis in this
system (e.g., 1 nM for MIP-1a. should be adequate).

THP-1 cells (ATCC TIB-202), primary human monocytes, or primary lymphocytes,
isolated by standard techniques can then be added to the upper chambers in
triplicate together with various concentrations of the test compound. Compound
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or as an aerosol spray presentation froma pressurized
container or a nebulizer, with the use of a suitable

w@empebdssht , e., dichl orodifl uoronethane, PCT/IB2003/003155

trichl orofl uoronet hane, dighl orotetrafl uoroet hane,

carbon di oxide or other suitable gas. In the case of a
pressuri zed aerosol, the dosage unit may be determ ned

by providing a valve to 30 deliver a metered anount.
Thiions earsbe Praparesovaing slendasd saestirgioa tachrigyes ad arenmixed with
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gmtlgtadﬁ) (efgeB-2ubeurs ﬁoraﬁHPﬁh@ﬂller9Qammuﬁ@qur|paﬁ@ry mgpogyies), the

{:I%{n%gr?é &thoveq nfh%'c@llé“ﬂ the BPM‘PJh Wg?bér 9§pn%téélofﬁé%ﬁb@r Brt of the

Invention and a suitab base such
filtes tvopesl ond $heangmben/gd @U@Ml%gwgamm/d@gmmdowng to the
A (oiinh R ?%ed dose of the active compounds of the
Imvention oral, parenteral or buccal
adni nFet Triilmells,dhe ﬁ@n@hﬁén(sa@@waw varietihmaawastgred fydNeuroprobe)

| rf
E%euma '%'fé{@é(rj 1&2?}1? %]lg J tg@iowe‘? fn%@ggr 5%y ?’Borﬁﬁnl{aeﬁ tof \c/eells can
beugwedtﬁeheti quainstiai stadd&ré ouhiecly @oenler @f@naa rfif rihe tcye dlgorocein
%rc%{éan'pl e, 1 to 4 tines per 5 day. Aerosol

ations for treatnment of the conditions referred
t o abBueprireany hunrehenemcyied, erlymphadytss, the fitalecaiyee slgiwed with

P MR o S F5E oS08 3 g con
bédetegyined mlhesmprmﬂwnd of the invention. The overall

dal | yTﬂgﬁsng % d%ns ﬁ\?g'}%ﬁﬂ]m Wl dre 2 c¥ot tlﬂleréoﬁmBSUﬁdaé}Q%lwded by

nistration nmay be sev
themwnttmof yellsfrmgra@ﬂ@n’pd:cmtrgl wedls (Withgut ghet Gampoundyi 'Khe,wotant is

g % SRS %:»r%? r#ffou dgﬁ'\?cﬁscaﬁQHéh bé gfgttea— P&n@gf;\hﬁﬁd graphics

UL or sustain
a&nhquemggalmstmm mmtanIOh of keropeundouser o e H0%oinhibiign Pom’f is

k 1
B s PSR ALED PR S LIy pa
4| 1ad, ﬁdﬁts Byst 187 40, cosfiitient 5T GomEtoRIR sqq@éed)cnﬁ?o%@éo be

n,my also be utilized in conbination
ﬂns'é]e%& Q‘OSlP:Lé ber therapeutic agents such as those

t hat thf thethrrmnun@e ofdhé ingentlopdiiusated amtedellawjcoriamples had

igﬁﬁ ﬁ1an 18{} qﬂe @he%'gﬁ%%gggspor in A | SAtx247,

SRR Azat hi opri ne,
I\/ycopl’reneolcampomnet iof , thivly psbr@n divieotierei day 28 formulated in a

gﬁﬁ\}énf ﬁn : n%%rs lldsf rleﬁ);clarr]%a cﬁr’ mglél gﬁﬂ?&utlgglgsoﬁc?ptable carriers. Thus,
aig adtivy nompbendsy! o e |nmentloefrmymmiodeulaléls{ -farrgak nweal Irinapasal,
paren?eral _%_Nslntravenous intramuscular or subcutaneous) or rectal administration
or in a form suitable for administration by inhalation or insufflation. The active
compounds of the invention may also be formulated for sustained delivery.

For oral administration, the pharmaceutical compositions may take the form
of, for example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.g., pregelatinized
maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g.,
lactose, microcrystalline cellulose or calcium phosphate); lubricants (e.g., magnesium

stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch glycolate);
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Hydrocorti sone, Methotrexdbe, Sulfasal azi ne,
Et anercept, Inflixi mab, Adalinmmb (D2E7), CDP 25 571,
CDP- 870, Anakinra, Anti-int erI euki n-6 receptor
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ﬁéﬂs%_ %&H&{éﬁﬁ% %%LféstFérﬁs'idn%n sollforX8MBinBiIsons in oily or aqueous

umh@lq@hemmysgnt@zafomtéqtmgoagestszs@h|a§<ﬁuseenﬁln@ stapiligng and/or

% ?Qﬁtgmﬂf‘ematlvely, the active jngredient may be in powder form for
["Uo enzvl)-8-aza-bi cycl ol 3. 2. 11oct an- 3- one

1rscws§w|tngm i a@ﬂltazalesvezhlcﬂm@maﬁerﬂ%pyr@awfre? wateh befae gse.
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overni ght at OC his sol ution
RIS @S SUPPRRIPURHRITTRIPNHGT PRRENMARd e SgeiPNERN Rt F%eotmabsupposﬂory

%%@suéﬁ? éHEB%l)uttle P ¥er yedraBedi oi ¢ acid (33 6

gr ans, ), sodiumacetate (10.4 grans,
mol ) Fqnwtr@a@sal FPUOsTation TR adaw%tras'ﬁnm@é 'aipalamed the, active

V@f oruﬂdQB h@éﬁtloﬁ %@%lﬁkweﬁt gelﬂ)%%osﬁw' thE 88t 8f a WBiution or

tes, eat ed stirred for two hours.
m@pemsm:fr@mra RURP ﬁleéY\ c%@lneuthﬁblscﬁ@uawdwgqumpéa by dhg, pptient

“orlkd 3 Edtodbl Cpidly FALERAMELrS REI U Bressurized container or a nebulizer, with
the use of a suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve to
deliver a metered amount. The pressurized container or nebulizér may contain a
solution or suspension of the active compound. Capsuies, and cartridges (made, for
example, from gelatin) for use in an inhaler or insufflator may be formulated
containing a powder mix of a compound of the invention and a suitable powder base

such as lactose or starch.
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hydroxi de solution and extracted with ethyl acetate (3
tinmes). The organic layers were conbined, dried over
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gbblé antltRyrHocyte globulin, Leflunomlde FK-778 (MNA—715) FTY 720, BMS-

Sebby oLy S50 (1 B G oy none

cl8gerd
tﬁ&%@ﬂ%é)f UM@fhyH&Hd’Q&odéﬁS s@l@ﬁé‘ﬁat@‘ fEsrasshepha@irocortisone,

, 12 ph ph h
dﬂﬁh@tre@EnBrﬁwiaPalgIZ?B?Fo fe%'ypfd.elgﬁf Hmabo%%a%ﬁpé%@ﬁ?)e CDP-

(5549 @ﬂ)lﬁ -8%8, mlﬂra ARRirt&REkin0g ré’&%ﬁtoﬁfrrhdrfoeldnéicéntlbody (MRA))
overni ght at ambi ent tenperature and then concentr

|N~8Ay|5)§u@splan,| @Q@é@nﬁyphen naproxen, ibuprofen, ketoprofen, d|cloallenac and
piroxicam), COX-2 inhibitors (Celecoxib, Valdecoxib, Rofecoxib, Parecoxib,

Etoricoxib, L-745337, COX-189, BMS-347070, S-2474, JTE-522, CS-502, P-54,
DFP), Glatiramer acetate, Interferon beta 1-a, Interferon beta 1-b, Mitoxantrone,
Pimecrolimus, or agents that inhibit cell recruitment mechanisms (eg inhibitors of

integrin upregulation or function) or alter leukocyte trafficking.
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chromat ography on silica gel to give the title
conpound (1.55 granms, 61 %yield).

W@ 2ovanedsss- (4- f 1 uor o- phenoxv) - 8- aza- bi cycl o[ 3. BCTIB2003/003155

| octane To a solution of t#Hans

-3-(4-fl uoro-phenoxy) - 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8- 25
carboxylic acid tert-butyl ester (0.777 g, 2.41 mmol)
in dichloronethane (10 mM) was added trifluoroacetic
acid (1 nl). The reaction wkXAMPLESd at anbi ent

t enperﬁ‘fufaﬁ?\ﬁkgree(érqéﬁg &rt]@ g[ltsfortw;% ar&et%:?ﬁ%\g@e Wogg I%Prdmary skill

quenche ueous "so
andhexttrwitt edlisvldshred and desaipiiom an ho(thhe icoeppundeh @ompositions,

organi ¢s wer olqg?ea d si um
s%r?flg}e Tod, ?I%Fnéa’t% i ong@n% c%%gen&{ a?\p% tH %% g injgnded to be
gaurelytehemplary ef themyentivth ris3ire myt infedioal yo krhit)he 386pe of what the

(28}9@3{@%%%53%9 E‘g ﬁé ;%?/gr?’t Q%O:{Liﬁgfs m%mated otherwise, percent is percent
Usyr weiphisgivetythe &empaneknt apnd Ithn{ e wkight of th8-ceirpegitions eemperature

et ho -benz{amp,g a so@ti on, of , ,
(‘Fr'@ns) OB &L £ @PB HARHBW - 81 Presirey 8 P . pear atmospheric.
Jo6hmetsial (dddbnts were UBliZe35witAvRt jurther grfiBhtono et hane

(5m) was added triethylamne (0,115 5 nm, 0.825

mol ) and chl oroacet yl chwo. 050 nm, 0.655
nmﬁr)s-)-ST(hﬂoF@-ﬁiﬂ@-ﬂ-ﬂﬂ&rcﬁjhéﬂi@d{)-8tagaﬂilbﬁﬂb[3tz&g!%t-atﬂ[-ﬂoxo-
for three hours, then cgncentrated. jn vacuo. The

resul ting residue was ﬁ&@ﬂ&#@%@—“‘%‘ di met hyl

f or mam de (1 m) followed by the addition of

g, 0.583 mmmol),

RS R ' 234 mmol ) and

pot assA LHBIUt@dI @rez Gﬂd?taeﬂExy Qeﬁé}%/df‘mmlah (30tve giding, €281 in@ifol) in

Bleal hifrodhads it KO vas lited §9eéhn'aﬁﬂgt2@2>d § this soluton
V\ﬁéféddeanzpflms)oeaf;?bad?ugé rh@«;jrlo;ébﬁ gglbgﬁﬂ(sfs? mhﬁs gfg gﬁlnol), 3-oxo-
R Rt 45D . 350 MM, RoUBM Rt ale Bk Stgr g mmol)
gewAtBe ( ZOldisﬂl EXEW% a4 aflowdd to3Waeny it bl ambRivib terfviidtature

PRI 05 O R T BERR TR SR SBHeheg) 0B g hours.  The

]4r68;:t2)n \/%5313}‘13}1 @b@e@‘{olo"c and basified to pH = 10 with a 6 N aqueous sodium
oct - 0X0- et hox

(B2 diafomany prrnet Wit P Beriadisy) - Be.gmenic lavers

M&ekonﬁwﬁ‘é&bﬂé@ oderimp@tdsiun ¥lifate -fefedeidtpzonceptigtBy lin vacuo.
Sl?ca gel chromatography gave the title compound (28.03 grams, 52% yield).

8-(4-Fluoro-benzyl)-8-aza-bicyclo[3.2.1]octan-3-ol

To a suspension of lithium aluminum hydride (1.89 grams, 49.8 mmol) in
tetrahydrofuran (50 ml) at 0°C was added a solution of 8-(4-fluoro-benzyl)-8-aza-
bicyclo[3.2.1]octan-3-one (5.0 grams, 21.4 mmol) in tetrahydrofuran (50 ml). The
reaction was allowed to warm to ambient temperature and stirred for three hours.
The reaction was then cooled to 0°C and quenched slowly with water. This was
followed by addition of a 50 % aqueous sodium hydroxide solution (50 ml) and

diethyl ether (50 ml) and vigorous stirring for two hours. The reaction mixture was
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acid 4
N-[(5-Chloro-2-{2-[(trans)-3-(4-fl uoro-phenoxy)-8-aza-

W®G2®4/009588 | cycl o[ 3. 2. 1 ]Joct-8-yl]-2-0x0- et hoxyPepiBngd/003155

)-acetyl]- nethanesul fonanm4fle 5
2-(5-Chloro-2-{2-[(trans)-3-(4-fl uoro-phenoxy) - 8-aza-

447. 1

bi cycl o[ 3. 2. 1] oct - 8-yl ] - 2- oxo0- et hoxy} - phenyl ) -aceta m

i ihee fikgned toaugroosigsamnel flipae 3/20 @8 ashtratet iExacy to give the title

(&@oyﬁdgg%g ﬂaergnsdxv)Bé))aza bi cvcl of 3. 2.1

| oct - 8-vl|-2-oxo0- et hoxy} benzam de 5

lic d N b

1 S0 Bl R0 AT SRR 2
(drams , @rladmemol)5n @themol {1,50tmi) phaalﬁ’yak bpﬂtlewﬁmbadeleﬂ 4afbdnic acid di-

0X

SRy 35t 40 AR 200 T LRSS S 05
t@amer 20% e cmvlmnj] gt redttionreiatté oms \sabjecton@anssi ayérdgen gas
Ifﬁr \éaguo a chrggr?ti%g@aghed n s /%;?c&t%)ougrt'n oa %314 uM fitter.
((Cd)lﬁ:)enfﬁat(logrélflth&)f iirafehin vazyg fdﬂoﬁé@b&b chioelatdgraphd- dn silica gel gave
tBF&? EororRacieB) bh Aty -8 %yl oes (PgpH 2 apts: 476 vield),

- carboxyllc acid tert-butyl ester (1.2 granms, 3.73

aéstanbl ent tenper ature for three hours The react| on

was t che sat ur at eQus sodium ]
bi car b &13?’8&'@ C{ﬁ%%g?}’g"@% glay%?[g# ﬁoctane-S -carboxylic acid
denmum @8k Naﬁegré&st V@Sm&pmﬁl&&aﬁm&u%d(wr m@nwa‘ss added 4-

d filt
oA (U i o D) FIPBREATGRAING 1507 {pas 12 mmol
X&ﬁﬂ@&i b}( disthyt 22|dbcdrbds>qfalef 1 @ r{1|4*1f2| mM@DO'TFhe reaction was stirred

f II-e ha none To a
Soalpmg% o?mg‘ent ?é/rgpe?'ature an]d then conc dntrated I vacLO followed by

(chraat3griaphy brisiica péled gk)thStitkz corpsuynal(PEB glars, m%’iﬂéld)
(1.07, 25 3.73 nmmol) in dichloronethane (20 M) wa
added triethyl amne (0.80 m, 5.73 mol) and

dh’a@s‘)@a(@eﬂwro ohdrasi/ B8 ab S-baFclnls.2 #iobtargl ) . The
reacti.on Stir bi ent_te at u
hours, % énﬁ HQ%P@@—%&?@F%@W nﬁe% E'§Y‘f'?[§§ Tloctane-8-

carboxylic acid tert-butyl ester (0.777 g, 2.41 mmol) in dichloromethane (10 ml) was

added trifluoroacetic acid (1 ml). The reaction was stirred at ambient temperature
for three hours. The reaction was quenched with saturated aqueous sodium
bicarbonate and extracted with dichloromethane (2 times). The organics were
combined and dried over magnesium sulfate. Filtration and concentration in vacuo

gave the title compound (535 mg, 100% vield).
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gel to give the title conmpound (924 ng 83%yield). 30
(cis)-5-chloro-2-{2-f3-(4-fluoro-phenoxv)-8-aza-bi cycl

W@L®4/B095B®Ct - 8-yl | - 2- 0x0- et hoxy}- benzanm de ToOPEI/IB2003/003155

sol uti on of 50

(cis)-2-chloro-1-[3-(4-fluoro-phenoxy)-8-aza-

b| cyclo[3.2.1]oct-8-yl]-ethanone (402 ng, 1.35 mol)
4 m

o||__m|____f . ‘ : ot
P&h@WbéﬁzéﬁﬁUaOOM 009588 PCT/ | B2003/003155 52

b t 450 and ot assi um i odi
?225% ea( s3ulior] <3f ‘Zr 3 aﬂypr% %&gyh%a%%alca@'owdloctane
QU e8| lal 981 0. 5§$1enrﬁ@‘flﬁ1t disMormsetieH2l @ehlaRas dadjébt métrvylénlﬂne 0.115

d Th ul t

o et Bl asy Subrassritichrds TP M0 855 amet T reaction
GMBV lstn%‘cﬁbtabmble‘hﬂ‘t@ﬁp@r@@réﬂf&tthyée ﬁéd?@rthbﬁ chn&@nth‘@d in vacuo.
t | e co qd (Vléa n% 64% vyi el d,

’f?“ lting, gesique Schﬁﬁé gd It @meﬁ%%‘lnég“dﬁ U rzm Tollewed by the
na"dem@he%fbs-omdr@tzh%roxmh%ﬁnué f(ﬂ)oﬁﬁt oCBB%Cfrhm%ﬁ | ibtassium

I UPAC nane LR

? @ﬁngm%e @SPm (Jt%ym@o'mquimwéwwo 81922402 mmol). The

ré8&iod wy ﬁééié@bﬁ?@’C bvdrﬁ’i@ht‘ Fhi IrbactioR ¥Riseh89%¥dled, diluted with
ben enesul f onam

acelaf §n%W€ﬁh6}f’| \M'H? Waiohéh §ngs) andabrine. 4Pl orgapics weye dried

tbov@r [ni’ag%eéuﬂn Suikte, Giltéldd ard @¥RcetrBRYYih-AclBY ¢V a brown oil.
enzani

ke SeloyematonyPhy-gate dhe SHE{SERRUI) (7 5(mor iy g, LRMS
480 2 433trgnoxy) - 8- aza- bicycl o[ 3. 2. |

] oct - 8-yl ]-2-o0xo0-ethoxy}- benzam de 10
(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-

489.3 bicyclo[3.2.1

loct-8-yl1-2-oxo-ethoxy}-bhenzoylamino) acetic acid 11

NeBI| B#F’o‘k(“znmeuc. sy - 3- (4-f1 uor o- phenoxy) - 8] ARMS
505.3 bicyclo[3.2.1 M+H

loct-8-Yyl]1-2-0x0-ethoxy}-phenyl)-3

Hydr oxy| B-GRIerR-{&l(trop@n-deflucro-phenoxy)-8-aza- 448.2
bicyclo[3.2.1]oct—8—yl]-2-oxo-ethoxy}-phenyI)—urea

2 (6-Chloro-2-{2-[(trans)-3-(4-fluoro-phenoxy)-8-aza- 448.1
bicyclo[3.2.1 Joct-8-yl]-2-oxo-ethoxy}-phenyl)-acetic
acid

4 N-[(5-Chloro-2-{2-[(trans)-3-(4-fluoro-phenoxy)-8-aza- 525.1
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-phenyl)-acetyl]-
methanesulfonamide |

5 2-(5-Chloro-2-{2-[(trans)-3-(4-fluoro-phenoxy)-8-aza- 447 1
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-phenyl)-acetamide




12 (5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
448.2 bicyclo[3.2.1

w0 owtA®s98 | - 2- oxo- et hoxy} - phenyl ) -urea 13 PCT/IB2003/003155
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5-Chl oro-2-{2-[(cis)-3-(4-8Bluoro-phenoxy)-8-aza- 519.2
bicyclo[3.2.1 Joct-8-yl]-2-0x0-ethoxy}-N(2-u

rei do-ethyl)- benzam de 14

5-Chloro-2-{2-[(cis)-3- (4 fl uor o- phenoxy) - 8-aza- 501.1
bi cycl o[3.2. | ]oct-8-yl]-Exampledt hoxy}- N- (2

H g&%)fa'?‘éﬁl'oré 2-!2%-)[%994(&98 -REn6% 8- E00RORP 53 jocRB-yil-2-0x0-

2 [ 4- Chl or 0- 2- (( 2R) - 2- rethexy}sheneamideyyrr ol i di ne-1 -
531.2

carbonyl) phenoxy] 1- [(CIS) 3 (4- fluoro phenoxy) - 8-
i Forer | 28108 [

S5){3H(4 2 @ acid tert-butyl
rAmno ethyl) 50h|or02{2[(0|s) 3(4f|uoro-

470. phenoxy) - 8- aza- bi cycl 0[ 3. 2.1

] oct - 8tylg -s:ékxﬁm-@‘t fteang)-3-hydroxgBiate-bidyclo[3.2. 1]octane 8-carboxylic

St P B PRI ST LRI AR e poped +
] fhetre hepdl] (ethanane, 186 mmol), triphenyl phosphine (4.02 grams, 15.3
R i AR N2 LT L0 o
aataarbblem:teoip&rﬂu@ poartigBt. yThe eéMnonmsl@once_ntrated in vacuo and
S DB B TR B GTHIOHERY b 6 b .

]°Ct 8-yl ]-2-o0xo0- ethoxy}-benzani de” 20
&i8rid H8Lgrphenoxy) - 8- aza-

] oct - 8tyl - Qelobk@ emfh<6a§f)}3-bieﬂm1nq-bmer@m@) -8-4za-bicyclo[3.2.1]octane-8-

DB B SheREsP Y 2580 SO e BP0
5@35 2addet e triaploatetiq cacsi) (3- (d)- T heore@chxhenmq,/)stlﬁedtza- ambient

frf{)%é? r% f%r%h%%ggu?%ylﬂn ertegaﬂﬂr\ﬁag%aen %uenfhed with a saturated

ar oxXy-pyrroli
wdmumybc)lumﬁﬁr&rﬁonate solution and exiracted W|th dichloromethane (2 times).

The combined organics were dried over magnesium sulfate, filtered and

concentrated to give the title compound (1.07 grams, >100%).

(cis)-2-chloro-1-[3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]Joct-8-vl]-ethanone

To a solution of (cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]octane (1.07,
3.73 mmol) in dichloromethane (20 ml) was added triethyl amine (0.80 ml, 5.73
mmol) and chloroacetyl chloride (0.35 ml, 4.6 mmol). The reaction was stirred at
ambient temperature for two hours, concentrated and chromatagraphed on silica

gel to give the title compound (924 mg 83% yield).

(cis)-5-chloro-2-{2-[3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-

benzamide

To a solution of (cis)-2-chloro-1-[3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-ethanone (402 mg, 1.35 mmol) in dimethyl formamide (4 ml)
was added 5-chloro-2-hydroxy-benzamide (251 mg, 1.46 mmol), potassium



phenoxy]-1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
bi cycl o[ 3.2.1 ]oct-8-yl]-ethanone 23

WG 200h0anses 2- { 2- [ (ci s) - 3- (4-f 1 uor o- phenoxy) - 8- aREF/TERAG/@®3155

bi cyclo[3.2.1 ]Joct-8-yl]-235dx0-ethoxy}-N pyridin-2-yl
benzam de 24

N-(2-{2-[3-(4-Fl uoro-phenoxy)-8-aza-bicyclo[3.2.1

Joct- 517.1 8-y rgétz 0x0- et hoxy}-5-trifl uorom
e@q@qmq@qe,éé}@n mp 3125t reneb Andf nteasiule igidle (225 mg, 1.35 mmol). The

1re§§tlo(|:|h\lv9§ ﬂegﬁe{j 2a§ [79% Sharightt™ Thy 95 2:iBRSRR¥06IE 8 adiluted with

] Qib!' a@egﬁtq an wecberetTh@(@]sulbw wbijé pre(ciriptetwidcollected by filtration,
eg%ﬁﬁ&hgq%:t e qy%tfsg)ggoléét ét er to glve éheztétle compound (376

car
1mg SG@ZIV b LRM MHHCF 433.8). (4-f | uor 0- phenoxy) 8-aza-
547.1 b icyclo[3.2.1 '
] oct - 8-yl ]-2-o0xo0-ethoxy}-benzoyl)-(4S)-4-
hydr oxhepiitle slonionedy £8) Egampleh Ik y| 4t vare gr@vared by a method
LogREIL fPalgnbhe biadidds! | uoro- phenoxy) - 8- aza-

] oct-8-yl]-2-o0xo0-et hoxy} benzoyl) (4S) 4-

hyl T o =—2=—cat UUAyI e—actt—arm-de—28
1- E‘iéﬁ‘lpor “‘%ﬁqhﬁim s)-3-(4-fluoro-phenoxy) - 8- aza I:RMS
546.1 bi cycl o[3.2. | M+H

by oxy. byl P Ra L) o3 LB WA OE AP e arm do P02
1- ( 5- Chl or pbigydd3. p(ﬁmaas—ﬁ}z-éxclf-ialHﬂky} phengxy) : 8baza-
546.1 bi oct -8 2- 0X0- et hoxy e
nZ(;yI ) - (L%ygé{’%ﬁesdﬂf&%f" I‘I‘O?/I di ne- (2R) - 2- carboxyl i c
aci 8 am de| 3-[(cis)-3-(4-Fluoro- phenoxy) 8 -aza- 429.2

22.&%?2&0%@@3%‘ﬁoa?%afﬁ S engEmalRel ) - berizoy
) - | met haneshﬂrfzelmda de 31

2 A Chl henaoxvll-_1-
- g Ch—oft

43071 (cils ‘%5?'23%“5@‘%5@05’ %{%r(ﬁ’sf)%ﬁ |‘?%orﬁza” 1190.2

cy¢l o [3. 2le9an¥) &hzeBbicydid[3. Qtﬂ@ﬂ-@%]-@gxo-ethom(}
2- 5-Ch|orqb ui no |n 8-yl oxy) [(cis) (4-fluor
44]. 2 ehzami

10 (5-Chloro-2-{2-[(cis)-3~(4-fluoro-phenoxy)-8-aza- 489.3
| bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzoylamino)-

O-

acetic acid
11 N-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 505.3
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-phenyl)-3-

hydroxy-3-methyl-butyramide

12 (6-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 448.2
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-phenyl)-urea

13 5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 519.2
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-N-(2-ureido-ethyl)-
benzamide

14 5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 501.1

bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-N-(2H-tetrazol-5-




phenoxy) - 8- aza- bi
2-(5-Chl oro-2-{2-
W@ 2004209588 cycl of 3.

ace

tam de

cyclo[ 3 2.1]oct-8-yl]-eth a none 33

[(cis)-3-(4-fl uoro-phenoxy)-8-aza-

2.1 ]Joct-8-yl]-2-o0xo0- et hoxy}P@Ehesepd3/003155
34 33

N-[(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)- 8-aza-
525.1 bicyclo[3.2.1 Joct-8-yl]-2-0xo0-ethoxy}-phenyl

)-acetyl]- methanesul fonam de 35
5- ¢hl or o- 24 W—bgaﬁzars)ies (4 fI uor o- phenoxy) 8- aza- '34. 1
bi Y IO‘[’S o xo—ethe ZO01+-€ 4—36
N- ( StSChI or o 25""{@“??'3’@%‘* 322 Enf XM’@F@’EM@EQV? . az 531{2
483.1 b i | cubbnylBpRerbxylet{(eB8)-$+(4-flderoxhendrigey} - phenyl
) WO 2004/ 009588 P 155 55
net|hanesul Sﬁ%ﬁ‘\ Wé!cé?é HEAE PERaRGne
é 5- Brelorm 2 {\12(2Mrainss)eﬂ%ri)émcrﬁ|bmowz b@pwﬂu&naza- 16.2
igyclo[3.2 en acetic
492?/2 gCI dpé%rloxy -8- azg b]cyglof\)ixzo’l]oc H-}Z-(g(o etﬁ/m?y}
2- ({5- Br ono/ Be.ﬁ&nﬁm@l s) 3-(4-fluoro-phenoxy) - 8-azat
4914 bicvcl ol 3 2 oct -8 ul'l 2- ox0-et hny\/l nhn (VA
acatHni de | ag4-Chloro-2 2 (’morphaﬁné 4-=carbonyl)-phenoxy]-1- | 503.2
g%( 513 BL _omn(o?s {[Q»(Mgm@)phanéﬂy fBLé@ElﬂcWM}’ac’c@ azp-
. I C)
] odt - 8-yl ] 2]'8 "@'f"hoxy} phenyl ) -acetyl ] -
lffEt hﬁsﬂeﬁ ul C{ﬂ&fﬁl&@ 24@2@’? i—ﬁfe%x%et r-bﬁrdhldi%ﬂl S-(f531.2
ugr o- pheno
ot ~a yl ] | eobRev BERRRYY HHERy 4 TeTBiRbRNeVAE0. 3 | aci d
41 aza- blcyclo[3 2 1]oct-8 y%l] ethano
N-[13=(5-Chloro-2-{ - unrn phenoxy) -8t aza-
539.% bi c} étQi[lczrozN 12 iila@thyéarvnyﬁﬁly&x%{%ﬁ(wx%ri -pheh§04.3
) - |propi on) kn&crarpthaﬁ&@,;@la‘zamﬁ;?s INed-Bli©- &eimounds
for| Exanpl es 68 'were al so prepared by a hpd
andl ogous 16thPh¥in9cﬂ’é§'@ldiebed in Exanpl e 5. Exarrpl e
| URASg name | 4 i¥lehioro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8- -aza- 547.1°
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzoyl)-(4R)-4-
hydroxy-pyrrolidine-(2S)-2-carboxylic acid
21 2-[4-Chloro-2-((3R)-3-hydroxy-pyrrolidine-1-carbonyl)- | 503.2
phenoxy]-1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-ethanone
22 2-[4-Chloro-2-((3S)-3-hydroxy-pyrrolidine-1-carbonyl)- | 503.2
phenoxyl]-1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-ethanone
23 5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 510.2
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-N-pyridin-2-yI-
benzamide
24 N-(2-{2-[3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct- | 517.1
8-yl]-2-oxo-ethoxy}-5-trifluoromethyl-phenyl)-
methanesulfonamide
25 1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 547.1
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzoyl)-(4R)-4-
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-[(cis)-3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2. 1

w0 o@i/00B86. 2 8-yl ]-2-phenoxy-eth a n 0o n e 43 PCT/IB2003/003155
2- (4- Brono- phenoxy) - 1-[ (ci $%- 3- (4-fl uor o- phenoxy) - 8-
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car boxylic acid 83
1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
WG 2004009588 cycl 0[ 3. 2. 1 PCT/IB2003/003155
] oct-8-yl]-2-o0xo-ethylam néy-pyridi ne- 3-
carbonyl ) - (4R) - 4- hydr oxy- pyrrolidi ne-(2R) - 2-
carboxylic acid 84
(ci s) - N- Car banmoyl et hyl - 5-chl oro- 2-{2-[ 3- (4-f | uor o-
ARy ifisatiof by, sikigy o8l fa’tramﬁmyaﬂhwwvg the fike compound (24gk g, 20 %
ejiéy] @weq&mwg@h? nam de 85
(ci s)-5-Chl oro-2-{2-[3-(4-fl uoro- phenoxy) - 8- aza-

432.2 bicyclo[3.2.1
t- - tl |
] oct - 8rd litie? c% ofhdy “d’i‘r-&_{é?r%p'lljé(;gr z@phggg\/)vsr% 8eg§r§d by, §,ethod

5-Chloro-2-{2-[(cIS)-
renalegeep tofhat QeSP”Pe‘é)lﬂE@J"}H'? 69- oxo-ethyl a mi n o}-N
pyrim di n-4-yl -ni coti nam de 87

N (5-Chloro-2-{2-[(cis)-3-(4-fl uoro-phenoxy)-8-aza-

M H

SExample mllé%q?qamez 1 . . |LRMSM+H

b1 009Suy BT B0 A Db R ea v 2| 5042

car bony | flupretiienexy)t&-arsalpicybio[3.28 Joct-8-yl]-2-oxo-

b1 oyl of STY TR A ot by L am not 0 pdr i di ne2-

5AR. 1 yKeis)N-¢2-Anam-eitry ERbenhnfrire-28Q-[8+SHibonoe - 2-1476.2

B e e e L

2- [(cis eﬂwamumwununmphmhnxv) 8- aza blcyclo[, 2.1l oct -

(A<) 3| TS oo ik Rera e s, 2| 91

] oct ane | bR2Eo[3rR)] o8-8 ylir@aixp-ethylathiab)-pyridiret hrane (15 m)

ot 0C wsaafaRhRE RS (0 05, M 10§ S5,

FP5 mMmpR)[5-CHirrro3e@airpiwiinedscaabdrgiyegritia-2nar mit o 503.2

anbi ent yl%rr.ﬂ3 ]alt[l(IC/s?) ﬁ{lgﬂuoro -p eergox];/ Es-atzgp hour g.
bicyclo[3.2.1]oct-8-yl]-ethanone

74 2-[5-Chloro-3-((3S)-3-hydroxy-pyrrolidine- M-H 501.3
1carbonyl)-pyridin-2-ylamino}-1-[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone

75 2-[5-Chloro-3-((3R)-3-hydroxy-pyrrolidine-1- 503.2
carbonyl)-pyridin-2-ylamino]-1-[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone

76 2-[5-Chloro-3-((2S)-2-methoxymethyl-pyrrolidine-1- 531.2
carbonyl)-pyridin-2-ylamino]-1-[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone

77 2-[5-Chloro-3-((2R)-2-methoxymethyl-pyrrolidine-1- 531.2
carbonyl)-pyridin-2-ylamino]-1-[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone

78 1-(5-Chloro-2-{2-[(cis)-3~(4-fluoro-phenoxy)-8-aza- 546.1
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-pyridine-3-




The reaction was then diluted with di chl oronet hane and
washed with a 0.2 M aqueous hydrochloric acid

WG 00309588
magnesi um sul f at e,

to give
(CIS) 1-
3.2.1

filteree and concentrated
the title compound 15 (1.08 g,
[3-(4-f] uoro-p h e n oxy)-8-aza-b

oct-8-yll-2-hyd roxy-eth a none To

The organic | ayer was separated, drP€DIB2083003155

i n vacuo

100 % vyi el d).

i cycl o

sol utijon

of acet
bi cycl o
tetrahy

carqoinyd)-@R) (ethysloxy-ydrofidine{ 2B )ghenoxy)
BB T el Lo o) 20"

net hanol (6 m) 20 3

8- aza-

and wat er

7 ) w
4.84 mp
t enper at
di l ut ed
ti mesx)
with sat

h $-(5eihéatol2-2H{ airn 3R uoxd-plesropebrada-at ¢

Phibicdia?- HEOSHIR B2 R RS e iR TEL
arbbnylR(ER)-4atndracyt pyarotidide (R R)R2-et hy|

a?rg%yglrggﬁg%wg ayers wer e conbi ned ai

sodi um chl ori de, dri eq

» 54203 ng,
pNt
t hen

#met ate (2

1d washed
i  over

rsmgnesi
to give
5-ch

| oro-2-
2. 1lloc
sol uti on

I m(S—lﬂII'ﬂdtbQ, {2H[{did) S @cflucpnphamxgrrazat e
|cyclo[l3 2| ’ﬁoct?éylfg-@o-eﬂwyla(m nc%—gﬁudme-&

| 2arbbay! p-S3-AtHydfdxyqpyerofidies(28))2-8- aza-
- 8- vl JI' 2- %xo-.gt hoxy) - ni coti nam de Td
c%r]boxy ic acid ami

I 54@L.1vacuo
gqyield).

i cycl of 3.
) a

81 (ci's
8-yl]-2t
t ol uene
PCT/ | B2

stirred

60% di sper

135(%&&2%2%@4)@@%«%@@@@ wzéoT

PV L 1odce Hhe oAt PSR

3@%@&3)1@@ -45RY I pyinoliyife-( 28)-4-20 ny,

ion In. mneral oil). The reaction
PIPORICECIdut es at OC fol | oned by addi

3 547.3]
o)
88

oct -
in

0.5 mol ,
was
tion of

25-di C
to war
The re
lacet at e
col | ect
and di ef

LRy osr e

1hqs@mbr@@t42qed7@ de4-fldfo-ph&rasdy -8azaas
rau e and stlrredo

Oﬁateéfﬁ"%“f‘ﬂ} NAEE-3in
iangydeoxptpyieliging(Z5)-5 The sq

ation and washed w th wat e
then air dried to give tf}

B&B6hY)-

ed by flfé’gr)

RSPOXiE ﬁ@vd

ahy.awed
er ni ght .

1 et hyl

ol i d was
, et hanol
e title

@yrpoun
title c

met hod
| UPAC n
N- Acety
phenoxy

) 1((9-@3%@-,2 &]{g}i@ é@-?l-iﬂ)ord—%%ﬂ-aza-zrg 4

bnpounds wer e pr eq

?@y%lﬂ@}?ob)é)&‘s&i/‘bztoﬁateﬂa’éaé@P?}o@ﬁ' IN$-Bo.
]

iaabbﬁrrﬁ lzlh xy-pyrrolidine-(2R)-2-
- 5-chl or o- ﬁ% cpl)ys)-s-( f)l uoro- -4

carbgydicigeid cycl 0[3 2.1 Joct-8-yl]-2-

5474 The
ared by a
Exanpl e

(6. 0
DX O-

40Xy}

(B S N-CAAENSS Imethyl-5-chloro-2-{2-[3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl}-2-oxo-

ethylamino}-nicotinamide

490.2

85

(cis)-5-Chloro-2-{2-[3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-nicotinic

acid

M-H 432.2

86

5-Chloro-2-{2-[(cis)-3-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-N-

(4-fluoro-phenoxy)-8-aza-

pyrimidin-4-yl-nicotinamide

511.2

87

N-(5-Chloro-2-{2-[(cis)-3-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-pyridine-3-

(4-fluoro-phenoxy)-8-aza-

511.2
513.2
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(5-Chloro-2-{2-[(cis)-3-(4+61] uoro-phenoxy)-8-aza-
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‘1] oct - 8-yl ]-2-o0xo0-ethoxy}-pyridin-3-yl ) urea 93
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anpl’e

(cis)-5-Chloro-2-{2-] 3-(4 f1 uoro- phenyl am no) - 8- aza-'bi
cyclor3 2 Iloct-8-yll-2- oxqgsethgx benzam de 5

8-Benz | -8-aza-bic clo 3.2. 1—’@@@@%&-0% To a solution

of 5-ChA6-M 2 aisd34 44flycrophknoxy)-8ai 3bicy B[ 31PN | Gdt-83F]-2-0x0-
was added 2, 5-di net ho?{ tatragidrdfduran (30 M 231
nmol ). The reaction C overnight. The

reaction was then diluted with water (200 nl) and
: 278

sexﬂerum acet ate (10 7 grarrs 130 mml) wer e added The

t tl t
o ert okl o T Rl o
hegt 24 rmmol5[ﬂf.‘dlf;iﬂbrgt(‘)nw1dmunSml):alcﬂ°ed/vats<1acﬁ)@damih§ﬂaﬁﬂrfel ©%9 ml,
t t uepus  sodi um
58 e o Bt oo PR BBy R C BB 2B gpmon. e
aeed;tainewéﬁ atloweds ?LO aarh tth anthigdnem gbmé f]elmdeétﬁfre'doﬁ?bb id& thours.

ed wit sodj,um chl ori

DRSS e e Pt HiiordGriiane nd hesit wincp 0.2 M
Caﬂh veens hpdrechioric weid lSOLLRIO? glt'l?l"e @:gbmo\myeg IWaggs%gbraI@d,Qtﬁied over
C mat ogr ve, t i campoun : rans,
SEGEIET SRt B afEehinrate i BrEe & givs. e e Simpound
(6 OB-B-100 Vb6 yidldh.l uor o- phenyl ) -am ne 20 To a sol ution of
8- benzyl - 8-aza- bi cycl o[ 3. 2. 1] oct an- 3-one (3.09 grarnms,

(cis)-1-[3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-vI]-2-hydroxy-ethanone

To a solution of acetic acid 2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethyl ester in tetrahydrofuran'(G ml), methanol (6 mi)
and water (3ml) was added lithium hydroxide monohydrate (203 mg, 4.84 mmol).
The reaction was stirred at ambient temperature for 30 minutes. The reaction was
then diluted with water and extracted with ethyl acetate (2 timesx). The organic
layers were combined and washed with saturated aqueous sodium chloride, dried
over magnesium sulfate, filtered. and concentrated in vacuo to give the title
compound (803 mg, 87 % yield).

5-chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]oct-8-yi]-2-oxo-ethoxy}-

nicotinamide
To a solution of 1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
hydroxy-ethanone (101 mg, 0.358 mmol) in toluene (2 ml) at 0°C was added



14.35 mol ) in dichl oroethane was added

4-fl uoro-phenyl amne (1.4 m, 14.78 mol), acetic
w@eiod/o¢9ss® m, 20.96 nmol) and sodi um PCT/IB2003/003155

tri acet oxyborohydride (4.642 grans, 21.89 mmol). The

reaction was stirred at anbient tenperature for four

days. The reaction was then quenched with 1 M aqueous

sodi um hydroxi de and 25 stirred for 10 m nutes. The
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ter and concentrated in vacuo. The resulting
resi due was taken up in dichloromnet hane and washed
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20 reaction was heated at 80C overnight. The reaction
was cooled, diluted with water and extracted wth

wetinloomset ate (2 tines). The organic | ayers Wee€EIB2003/003155

conmbi ned, dried over magn®si um sul fate, filtered and
concentrated to give a solid. The solid was
triturated in diethyl ether and the |iquids were
decanted off to give the title conpound (65.9 ny, 88

%vyield, LRVB MrH 432.2). 2@@%{% 96

3 4 .
30 2-(2, 2-Di et hoxy- etmm}}_b_qmmy-et hane To a

suspensi on of sodium hydride (3.0 g, 60% dispersion in
m neral 8oi I_ ) 125 gm:l) |n xyl enes under nitrogen was

a d5.3 g, 114 mol)
I 0w ¢ BTN, 25 TR 8q 6k oS Hhd B at0°C was

reflux for two hours,
faﬁdledvee&dbryetbwtetralwdmcﬁfumnb(ﬁe ok 2311 meahicd)t hbixey rectiom eva¥\Stirred

SRL0THGCH AT D315 ARk 354 e 48 T b

dveingihydtochlonitie (44 beenss ai(lérremdi )s$-okd-pantahédiviodeid (33.7 grams,

SRR PR R DR AAbE, PR Epes o st

gramsdirredZons yiiedtdy at 8°C, warmed to ambient temperature and stirred for 90

%ﬁﬁ%}é#eﬁ?ﬁ%é?edbtb%% %rg}w% h]ojup S, G QI%d %06 (9 an H %asmed to pH =10
iS5 Q Yd hguedous sodiumotxydrexidel (1di rat) h Gy -readtianenikili?e Gas extracted

W78y, Il P oS B 01 e

@Sdﬂtﬂt@tsocﬂiempehlaidﬁ solatimh, siried raver megnesnghlt sulfete, tfit@red and

t d ben am, ne ,
SREPAed IR 10,90 o (160 B OR iyofRidkaphy gave the tite
p?@ﬁmnedi(ﬁﬁ@@@m, 6b%igelg). 39.9 mmol ), sodium acetate
(2.7 granms, 20 mmol) and water (24 m). The reaction
vvas stl rred for one hourI heated at 50C for three
! enzyl-8dza ' bl afluore-phedylj-beinebasi f i ed
W t h % 2 0 0 reaction
m xt u\;slge6 mgg@gwa@t gdb %)(I %{%&F%‘?OJ%?%% ';:)O”?hég’ 09 grams,
dégénimenol] by dicklomwetraneowss raadded dirflusdo- phmyl sodnelrl.4 ml, 14.78

SO S k80 BTGB BB e

@ra_ms, 21389 9vmyl) eI'B)e reaction was Stll'l:ed at ambient temperature for four
ﬁ%k%%gﬁeggﬁléhvzash%gﬂ Qf(u%haie%z\ﬁiﬂp |1Q\>f%|q8[e§usssodium hydroxide and
stirred for 10 minutes. The reaction mixture was extracted with dichloromethane (2

times), the combined organic layers were dried over magnesium sulfate, filtered
and concentrated in vacuo to give a yellow solid. Silica gel chromatography gave
the title compound (3.28 grams, 73 % yield).

(cis)-(8-Aza-bicyclo[3.2.1]oct-3-yI)-(4-fluoro-phenyl)-amine

To a solution of (cis)-(8-benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-(4-fluoro-
phenyl)-amine  (3.28 grams, 10.56 mmol) in methanol (80 ml) was added
ammonium formate (3.3 grams, 52.3 mmol) and palladium on carbon (300 mg, 10

% on carbon). The reaction was heated at reflux for two hours. The reaction was
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To a solution of 9-benzyl-9-aza-bicycl o[ 3.3. 1] non
ane-3,7-dione (855 ng, 3.7 20 mmol) in

wao edonabopels of uran (11 m) at 0C was added | it hi BeT/1B2003/003155

borohydride (5.5 mM, 2 M $élution in THF, 11.1 mol)
dropwi se. The reaction was allowed to warmto anbient
tenperature and stirred for 21 hours. The reaction was
then cooled to OC and quenched with water (1 nl)
fagloleginditierbgt tioligly ach 45 uy itey camldodoinCestedted (nlvaiﬂu)) ThE@sulting

n ure yas, concentr at ed ,in vacuo

r%?. ﬁwﬁ%r oc%faarlfp " gfcg oé%et%gn? é“ﬁu‘%ﬂ"eldowit% ?Lﬁgtﬁg_aqueous
gdmdltineatgctarmaﬁassodmlohed frheaﬁi@gﬁnt lagemersaﬁweeated dried over
asifie %,a QuS s m roxi de

JReoidelioy flred, Aerrpoml EoResiloslo baey e, @immound (1.54
apats@’i%ofigdni ¢ | ayers were dried over sodi um
sulfate, filtered and concentrated in vacuo to give
the title conmpound (868 ngy, 100%vyield). 30
((Ciss2-Chidriydir [BX ¥ -fllo@%shedyRFrand) & ¥£]- B3 3.2] Ne&- 8-vl] ethanone

9-carbox | t - but f
of - o- D 2, PR, BF 8/ tiely: £ 3105 301 A e ehegi-amine
86@mgn9283nr691) imaithloiometidiangalo°¢ Wamabdé@mea@ﬂiadme 0.350 ml,

b Byt et sy @ (hamt bR aimpibc the geagion wes

rstlrreh)adf)‘@’&m thigamiriutes. 23iliéa bél%ﬁomé@h@rabﬁ%\%é%%fgzﬁ)%fgg@ ound

f|| rough a nylon filter and
é@éﬂ?@ t1155 66 concentrated in vacuo. Silica
gel chrormt ography gave the title conpound (701 ng,
| d

hﬁm)@nber&adﬁmé)oxyl [ c aci d 5 tert but yl ester To a

| ut f
?gi g) IT%nh)(;%lr oY x o2fo- 458)-Bichlor- bk (4sflugrerphgmdargino)-8-aza-
(iayblofay2. H}bcﬁBqu tieion®Ys Y6 ragt @n7% dholth dilnethlyidBAnide (0.5
tetrah fluraop henoI
B B0, B e i R Am AR B e O 2EgEm i) potggsium

m:mﬁo)wamn(cmcmgl by rﬁmbﬂ%tar[hﬂéﬁéllﬁﬁ eootn&b %On@ 0.18618mol). The
S S A a

t
el 18 = o7, lprBiohl o i fep i ios foca uign vt weter
@hti edragtet wﬁhremvatae@éeptzynmay)e The dridni€ |6 WeR combined,

%’{'Fﬁﬁ’g?y ﬁ?aeﬁe%r'ﬁéf'kg%hfé%%?“% SHFRNBPIEG P 68 3 52fichoRamsolid

wasotnturdted dn stidthili @Rerodnd the liquids were decanted off to give the title

GPpRi 855 Tpni it b AR228 6 Ter  huty

ester (48 ng, 0.142 mml) in dichloronmethane (1 m)

was added trifluor oacet| aci 5 m). The reaction

wasstirred for 2.5 hrs at—"@%&%&g tenperature. The

r 5aChlopo-2was (trares)-7didHilio?6-pHehbxy)-3-oxa-9-aza-bicyclo[3.3.1]Jnon-9-
yl]-2-oxo-ethoxy}-benzamide

2-(2,2-Diethoxy-ethoxy)-1,1-diethoxy-ethane
To a suspension of sodium hydride (3.0 g, 60% dispersion in mineral oil,

125 mmol) in xylenes under nitrogen was added 2,2-diethoxy-ethanol (15.3 g, 114

mmol) dropwise via cannula. The reaction was heated to reflux for two hours,

cooled to ambient temperature followed by addition of 2-bromo-1,1-diethoxy-ethane
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sat urat ed aqueous sodi um bi carbonate, extracted with
di chl oronethane (3 tines), dried over sodiumsulfate,

wo 2doumoesEs and concentrated to give the title choptBREB/003155
(32 20 ng, 95 %yield). (®fans)-5-Chloro-2-f
2-[3-(4-fluoro-phenoxy)-7-o0x0-9-aza-bicyclo[3 3
1I non-9-yll-2- oxo-ethoxy}-benza mid e To a sol ution

&2|5z-ﬁ']l§l)_ 17Q mniol)dropwisiee ritheyfeabtiazaad treychaalid 3 ﬂe}IGﬁB@é}nlght.

n di chl or hane
o Al ud ¥ idleq O okt TiRodanee Bresdyt), TR Griound was
cﬁﬁﬂleécoé‘ttylldecvaouundé nfrhHd) at 0209478(1mmtdraamsT¢28%rﬁ@g; i on
was stirred for one hour and then concentrated in

vacuo. The resulting residue was dissolved in
3(ithdbang-B,.7-diené hi s was added

&EEDM@_@@EMLL__&__
oot as< SAeLd) Bt 2 S ORG hosTo-HRieen-aihanggr2. grams, 47.9

pomab s laaneuooamdez 6@12) argl, whteld B2 mMDhas hé’ét@d rae?éﬂuxqar 8RS hour,

B8IB o MEigRY B, o030 e Bla ad e upagion mixture

e/valwlthamc atidece beh3sylt aming) hdebau@wc@aroas 0 Gkl S47\/@rrﬁmo|) 3-oxo-
ere

odi sul.fate, fil
g’o%@%ﬁ?’;ﬁ gejcirﬂa ?§4V§C§8% mo c8OYEM adstalek éagﬂr@ﬁﬁymbﬁky@l and
s o o ot e 6 S e
e title
%%%r Oun‘al%)llg glg]éxe g%né%ergty t %pg P9% bpayeous sodium
l’nydltwtdie afted regotith mmtarbaNasdaﬁr@btelaaMtH sthixagERlt& (99 The organic

U
%@g v‘gerr% (J;ﬁ&{%gﬂa[qufg s§¥eh s(o&ilqm L%I}fatepﬁ@ﬁ@gﬁncg Lcopegntrated in
yREU®- Hiliwabgaydirahatodrabhy e Ahy | titte 2cMsound (4.23 grams, 38 %

&_rb?xy} phenyl)-acetic acid 98
eﬂ 5-Chloro-2-{2-[(trans)-7-(4-fluoro- 541.0 p h e n

oxy)30xa9azabicycto[331]non9y|]- .
; h I ] rreth nesul fonam de 5
I CH ‘ S8 (4-F
uor o- ﬁhemspwt)onaaf@zlaedzyweta;b.cﬁcla[sﬂ fi6éndheyd, T-ddne (855 mg, 3.7

Eﬁfgy{fﬁﬂg%%y goq:nrzayll(?%( ml gtcoe&)(/vas arg%eg?'t ?&rHlePo?l?/mlc(ije (5.5ml, 2 M
6eliign & (I'LHH | 'Uot ormbie rdvapyis&- aPiee Péaryieh Ofas3alfowdd to warm to
E&%‘e’n?f%éérgthpexgnd stirred for 21 hours. The reaction was then cooled to 0°C
and quenched with water (1 ml) followed by 2M aqueous hydrochloric acid (1 ml).

The reaction mixture was concentrated in vacuo, treated with hydrochloric acid and

refluxed for one hour. The reaction was cooled to ambient temperature, basified
with 50 % aqueous sodium hydroxide, and extracted with dichloromethane (3x
times). The combined organic layers were dried over sodium sulfate, filtered and
concentrated in vacuo to give the title compound (868 mg, 100% yield).

( cis)-3-Hvdroxv—?-oxo-9-aza—bicvclo[S.3.1]nonane—9—carboxvlic acid tert-butyl ester

To a solution of 9-benzyl-7-hydroxy-9-aza-bicyclo[3.3.1]nonan-3-one (860
mg, 3.69 mmol) in ethanol (4 ml) was added palladium hydroxide on carbon (430
mg, 20 % on carbon). The reaction mixture was then subject to 50 psi hydrogen

gas for 27.5 hours. The reaction mixture was filtered through a nylon filter and
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10 et hoxy) - benzal dehyde To a sol uti on of
2-chloro-1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-

wWhr@yodwsps. 2. 1] oct - 8-yl ] - et hanone (390 ng, 1. 3RCTIRM)3/003155

in dinmethyl formam de (4 m6y was added

5- chl or o- 2- hydr oxy- benzal dehyde (256 ng, 1.44 mol),

pot assi um carbonate (362 ng, 2.62 mml) and potassium

iodide (217 nmg, 1.31 mmol). The 15 reaction was

SQQFICE@CBtad irBYec v e Silicg ye! chilvmatamephiyogawathet fittncompound (701
glfa&dq ﬂ%{h ted with water and extracted with ethyl

acét at €. e conbi ned organic |layers were dried over,

sodi um sul fat e, filtered and concentrated in vacuo.

2. Y ﬂgﬁ 78 hX) -a aﬁlgvc'ioqg 3. 1]rt1c|)n%ng-%@argoxvlic acid

ZLM_LQ 2 hydroxymst hyI phenoxv) - 1- f(cis) 3-(4-flu.
or o- phig OLFO)%V) ségﬁgn oP ! ?X/ £ Lydroxy— %%Qaéé bncyc Tg ) 1Tnonane 9-

To a sol utl on
Searthdxglio adid {tert{bltyi s;%teB(:{M)— b utAg- rpdhel‘)dxxyétra&ydrb&xan (7 ml) was

(8, BBkt b 2 B0Riotk 18y P RREH 18R 216

bnmntj dmdrdmdztyyirézntbcéﬂ)oiylgtg (R.387 mmpal1p. mmio). rhecebetidbn\Vigstirred

ambi e erature for, 21 hours, n.
71 ? @‘F%’H? ﬁ%bgr&an o ai% MR vEU S ng?tS ginv &a¢40e aPH pllica gel
cangoatndraphvi Gade theg,titl® 2offpypired @5.4 MG POAAIEAN588
PCT/ 1 B2003/ 003155 68
(5-Chl oro-242-[(cis)-3-(4-fluoro-phenoxy)-8-aza- bi cvcl -

dfrand-7i{Hefitiord-pHenody) Oxara-ist\uily.B- Mhesnant Paiyg - acet i c
acid tert- but yl

t T |yt i f di h i d
(26 mpT01, 07 TR ¢ etFany dBFAT s -ftt%‘r’csbﬁ*éﬁor%a%-'omeﬁ-aza-
vbata/ch)ﬂﬂéd]nongn?] -9-carboxylic acid terr]t-butyl ester (48 mg g1(42 mmol)

r 0X eno
gdr%h?oréﬁs %‘ESX% %(\ %qtc}éé rlﬁlfogo?:%%.o (EI([’ Blﬁs %nl)et I'Tiﬁo'f?@d'on

(@BBtinmer fd. Zﬂhrmammblamdebipemrac elHecreactich W& thedliled with

53l Fheh e, B TR G PP SRS imos),

Thied rogaic sodum\saifate L Eitec b dnaicbfice nivateeirto ay mttmaqurbound 32
%@SQ}WM acetate (3 times tnes). The conbi ned

rgani'c ))ers were dried over sodiumsulfate,

filtered and concentrated in vacuo. Silica gel 10

QHE BQO%DQ—YZ paa?ﬁeflutopc?-p é#olx{?) 7-3%5, 8uanzg bQCVC%TSS 3. qﬁmn 9-yl- 5
(mem S)-3-(4-fl uoro-phenoxy) - 8-aza- bi cvc
lagif 3 %I'o1;°§%IF€CMVlgh'(ﬁ%ﬁégf—mef}u%?oxx%enqﬁwg la(z)é( )()?cyglo[%té ?]nonan 3-
(OBe B2 o1y -0+ I52m(ri)sh dicBiordméthanes at D?(B nax add8d aisthyl Bnine (28

géé?(g? E"E‘H%) %I%ff §f|t1c;rgé¥elg}l -C%-E)%ég r‘gﬁ EXX 1 4Et3) %‘rﬁgll) 0)'(I'¥1)e rggce’[‘kln was
stirred for one hour and then concentrated in vacuo. The resulting residue was
dissolved in dimethyl formamide (0.5 ml). To this was added 5-chloro-2-hydroxy-
benzamide (25 mg, 0.149 mmol), potassium carbonate (37 mg, 0.270 mmol) and
potassium iodide (22 mg, 0.135 mmol). The reaction was heated at 80°C overnight,

cooled to ambient temperature, diluted with water and extracted with ethyl acetate

(3 times). The organic layers were combined, dried over sodium sulfate, filtered
and concentrated in vacuo. Silica gel chromatography gave the title compound
(12.3 mg, 20 % yield, LRMS M+H = 449.3).



0.560 mml) in dichloronethane (5 M) was added
trifluoroacetic acid (1 mM). The reaction was stirred

wa@etooaonisent tenperature overni ght. The reacti oOPCTVEER003/003155
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diluted with 0.2 N aqueous7hydrochloric acid and
extracted wth dichl oronethane (3x). The conbined
organic |layers were dried over sodium sulfate,

filtered and concentrated 20 to give the title

conpourk ﬁt?eggor% HlhdsOfdr doxahpled) 07 - 98 were prepared by a method
N-ffs Chl oro-2-{2-f(cis)-3- 4f|uoro phenoxy) - 8- aza- bi
@palagpas i thaidescabed ¥ 52@63969

et hoxy} - benzyl oxy) - acetyl | - net hanesul fonam de To a

sol ution of

(Escamﬂlea BIPAG pameci s) - 3- (4-f | uor o- phenoxy)U%\ﬂ%waa

y ) 212 ; y)-aget i
R L e TR i P
was addadxa9(ada1bmyh@[%3n1h@m%7yll dione- (19 g, 0. 157

nmol ), éfh(’gye}%%ﬁ?/'%ké"@&g’m opyl ) - 3- et hyljcar bodi i mjde

hydr och nol ) trietihyl am ne (j23

N—r

@8, 0. 230-[bhloradd2-wehare(siudronani de (B21My, 0. 126
nmol ) . %_sﬁ I gnt

t enper af ﬁﬁ%c{) ggtr?kg é’doié §0l %\lg? 30 diluted
wi th sal amp@dhcaqhab@wl sedtyllm hydr ogen cdrbonate and

extract FLe\MaH% I%n%@mﬂar onet hane (3 tines)|. The organic
| ayers e Conb dried over sodium |sulfate,

filter ed and concentrated in vacuo. Silica gel

chr omat ogr aphy gave the ti{/\!gigg&igggund (29.3 ng, 50 %
9588

yield LRVE MH = 555.2)
5395 y DC Oy 3

100- 102 wep ek
descri bed ;
100 (5- Chl oro- 2- {2 [(CIS) 3 (4 quoro phenoxy) 8- MH

azga MIL‘,

2th&yEhemratdewd@- [ (ci s) -13- (4-f | uor o- phenoxy)-8- MH
475. 3 T§Za apl Cyco'ltﬁ%ﬁ Oéf ] ocj. crﬁo% i [(8,3)%(?4 ﬁl.t]cng)%}anoxy -8-aza-

benzyl oxy) acetam
DigysloathR diast-8-W] 2thdreins ) (390 (dy; fll Alomorghhie mimethyigorndattide (4 mI)

N L —

Ifx8bonate (362 mg, 2.62 mmol) and potassium iodide (217 mg, 1.31 mmol) The

reaction was stirred at 80°C overnight. The reaction was then cooled, diluted with
water and extracted with ethyl acetate. The combined organic layers were dried
over sodium sulfate, filtered and concentrated in vacuo. Silica gel chromatography

gave the title compound (489 mg, 89 % yield).

2-(4-Chloro-2-hydroxymethyl-phenoxy)-1-[(cis)-3-(4-fluoro-phenoxy)-8-aza-

bicycio[3.2.1]oct-8-vl]-ethanone

To a solution of 5-chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzaldehyde (480 mg, 1.15 mg) in methanol
(15 ml) was added resin bound borohydride (1.2 g, 2.87 mmol). The reaction was
stirred at ambient temperature for 21 hours, then filtered and concentrated in vacuo

to give the title compound (445.1 mg, 92 % yield).
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2-{4-Chloro-2-1(1
Htetrazol - 5-yl am no) - net hyl | - phenoxy}-14(cis)-3-(4-fl

W@ or03/00958eN0XY) - 8- aza- bi cycl of 3. 2. 1 | oct - 8- vl | PET/MB20@N®3155

To a solution of |, 68

5-chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-

bi cycl o[ 3. 2. 1]oct-8-yl]-2-oxo-ethoxy}-benzal dehyde

(240 ng, 0. 574 nnDI) in ethanol 10 (2 M) was added
& Oel <

a&tﬁbk 6L ( %05% c?d éﬁ%wm—?eeﬁ The reaction was

t enperature and
t hen r& kwoidiohmf sddinoumsiridd (26 meadtd7anmesdn earihgdortupan (3.5

R B0 G B o R s p S P el B uoro-

whhemoky)es- aiaalwcmjo[BtZ Gocta-ylbettianoneo @00 hny@lro oy (n?r(bl)"@"od bromo-

I ct | t i ent
tlaec%gice: as l}%ré—b#@ g Q .?Lﬁ énrpgli It]' F\%ﬁe%ﬁgn was allowed to warm
ctorarmemtaemderamrb Lme@umeu torvit lesurs.N ek rehdtior Avadl duznéndd with

G 3 extracte
d| c or rrg%{ ﬂaé:ﬁeeop ' W@gf%terﬁﬂ'“&?sgg}ﬁs g?gti)rggﬁ%q grganic layers
cwerbi drgmi, ovedr sc&i}bmvsaﬂfamodlltanaédsaﬂld ab@cenfrb{e‘derneda@ad Silica gel

CRT e ?‘atpﬁ;sess%ﬁﬂ&%@%og‘pﬂﬁnda@%%&arysﬂa’sdﬂ%%sa% =

20 487.2). WD 2004/009588 PCT/|B2003/ 003155 70
04 O

-ﬂlﬁ@qvi"-beﬁzwmw) acetic acid .
;!130; Cghe 2{#0“]2 qza; PI CY§C?§1L 3{21!0?33&:; %‘i Ml.llclré% Qr?gx?/g]% -azZa-
tmctyckntiblz A bchmﬂtmmo)etHeMJb@thI@h@aeéﬁd acld fefchuin-edter 4270 mg,

b| Cycrp{@nloqu hé%r{)mg%ma (gtnﬂbwaﬁ &dded trifluoroacetic acid (1 ml). The
ZegdlioGhivar stirfect bl ambient typhpepitarsyornight. The reaction was diluted

lv{r)ngqtd g)N %(FL‘GO{JH lﬁ)ghlgréc gcfé %Bteﬁ%ﬁgs@ WItﬁ%lch?clromethane (3x). The
2>o(nbimahil @panil dyeds wm)emddyévep sediomysuithte, fiRéred aAd (bnédritrated

?ﬁ@ge‘?ﬁee*“%%&mwé%@ {06,853 Bl omet hane. (4 m) was

added thionyl chloride (66 ng, 0.557 mml). The

IR N A AR

2[ Ei. 5 ?%2%%@@«5@2‘;%0@3 OR ek @{“sr%'w -
IbmytloBi’/H]oce&lme edimaky}- benzyloxy) acetic acid (50 mg, 0.105 mmol) in
%lhc][ho?orrrggtq%\eﬁg %,ES‘ Zagded1 4-(d lmettthar?nno )pyridine (19 mg, 0.157 mmol),
AE @edlm}zwa(mndpimm)es_emgmaobwnrsrdazr@dkucﬁma@[(3?0 gl dAGE rémol),
t#ét#lylgrln %QQ@ mg, 0.230 mmol) and methane sulfonamide (12 mg, 0.126 mmol).
The reaction was stirred at ambient temperature overnight. The reaction was
diluted with saturated aqueous sodium hydrogen carbonate and extracted with
dichloromethane (3 times). The organic layers were combined, dried over sodium
sulfate, filtered and concentrated in vacuo. Silica gel chromatography gave the title

compound (29.3 mg, 50 % yield, LRMS M+H = 555.2).
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To a solution of
2-(4-chl oro- 2-chl or onet hyl - phenoxy) -1-[ (cis)-3-(4-fluo

WO 000ploeasexy) - 8- aza- bi cycl o[ 3. 2. 1 ] oct - 8-yl ] - et P& BRE03/003155

(75 mg, 0.171 mml) in 2-bwanone (1 m) was added
2-amno tetrazole (16 ng, 0.188 mmol), potassium
carbonate (47 20 ng, 0.342 mmol) and potassium i odi de
(28 nmg, 0.171 mmol ). The reaction was heated at 80C

over ni Y tjtid REmbBasdd i MRBnplah e6L108idait afle Ykl by a method

water, and extracted with ethyl acetate (3 tines).
Taneledons inbat eessibed n BXAEIRE Wre dried over sodium
sulfate, filtered and concentrated in vacuo. Silica
gel chr tography gave the title conpounds

(2xaple 5 1URNAGamet razol - 1-yI net hyl ) - 4- chl deRMBErTbxy]
TRt Ao e A 5>

487. 2; | aza-bicyclo[3.2.1]oct-8-yl]-2- oxo ethoxy}
2-[ 2- (51 6‘%%)&%5&?&3&02 yl met hyl ) - 4- chl gr o- phenoxy] -|1

-[(cis)

31qU- f | y8r(6-Ghemex{RK@s a%é‘«thﬂ%wh@ﬂ@yk&l] dd+H 8758] - et|h

2004/ 009888 “beore ber BBzt U ol d 16

244 ChI obenaﬁlcm/ H;Qtemrd@zol 5- yI met hyI ) - phenoxvl -1 -f

S AR R e SR N X A B
5- Chl or oaza-biby{:l(:k&%)}oﬁt—&&l}-ﬂl—m@r&bhcpéybnoxv) - 8-aza- bi cyc

ol3 2 119ct Ao Y\ 1S lidauiagy! ) -jacet oni trile

To a solu

2- (4-chl or o- 2- chl or onet hyl - phenoxy)-1-[(cis)-3-(4-fluo

ro- phenoxy) - 8- aza- bi cyclg' %nnﬁi llh§°Ct 8-yl]-eth anon e

(75 nyg, 0.171 mmol) in a e (2 mM) was added
s 02H{4-Chborard-[i ¢Htdffazwel-5-ylaBiiRo )rethy eyt ndRy e 1 $iais) 8 -(4sfluoro-
mg, 10 0.017 l[)ér)l)gyl- -az% ﬁ’lgi}(iﬁhn_i;; ie%f' 8-§é|-éthggoﬁé

anbi ent terrp% ure
di | ut etb wi tah ssdlutioat edofaq uschisrcs24R- L(msbBﬁ&ﬂhmnaﬂmnax;d -8-aza-

etg&%c gé ggﬂoct-?ay#bf é eth8>(% tb%tng égh);oje 2(3 ing Su1 atrng"ﬁgl ethanol
f(2| meved aahidd baniantteadzte monviacnate ( 59 Inig; &.5ydl mmol) and acetic
Chr(f]) 3?4{ 9‘%5%3 Vcﬁ)otr gﬁifri{e%étleon &gg@ﬁ#god fér5§3 %iﬁmes gt?’ %‘?’nbient
Hemﬂeramel arfsh Wenﬁeﬂwie)j fohdnimows.- The (reaction3vdst cddled tm-ambient
ht%ﬁoﬁ)x %lhré Zdacon%eﬁt¥§tleg [ 3f'he resull ﬁgc Fes?’du%l wase&ﬂ.ﬂgé) With e(%hghol (3
(b cnddreatett '{v[th tHec sleyv-Bid(tibnfdf sodiampbenydyide §7@nag, 1.84 mmol).
b"' (r:el(a% Bmélals](?%%ég%%tﬁlezr}t gé(r%bgrtapu%( Yo RORONE) ~ARSIQ%dn was

concentrated, diluted with water, neutralized with 2 M aqueous hydrochloric acid

and extracted with dichlormethane (3 times). The organic layers were combined,
dried over sodium sulfate, filtered and concentrated in vacuo. Silica gel
chromatography gave the title compound (58.8 mg, 22 % yield, LRMS M+H =
487.2).



20 toluene (2 mM) was added trinmethyltin azide (33 ng,
0.162 mmol ). The reaction was heated at 100C for 36

whowr®0958he reacti on was cool ed, concentr at ed BECTIB2003/003155
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chromat agr aphed on silica gel to give the title
conmpound (30.4 ng, 48 %yield, LRVE MtH = 472.1).
Throughout this application, various publications are
referenced. The 25 disclosures of these publications
in their entireties are EHeangilgs nmahaaoat ed by
referenc 0 t_h| applica t|n f I J |

|m@@r¢ﬂt§g 1qdba.g \mt@hmgl f| cat| on and exan‘pl es be

consi dered as . exenp Iar onlr‘é a true scop

spiritiof %%t'qrh%@r cﬁ"ﬂ dr%m@mybahwxvhu Gis}- -ﬂuoro-

@eh?}g)ra;aﬁ isiEyBio[3 @0]8&%@&9&%&@4%829@3/ Qﬁ@ézﬁS mrzca) in
Al is clained ﬁs ? npound of th

fhichiremetheged4 ) was @dd @Onyiem qrige 46 (TRIY ﬁef;‘iz mipol)g The

3re@&t:dhhﬁésﬁr%ﬂ§>kgd @a{wd/h@ﬁg Qibbltl@ﬂ ﬁdscﬂnbéntrétédﬂ Qﬁﬁfn%tog%aghy on
pr.o- drugs t hereof; where 4 or 5; b

03"'0? gebgave thg fitlg compeyind (ﬂézé "&9 7P%.\/t9'q)s ( C1- C6) al kyI
Wis (CG ClO0)aryl or (C2-C9)heteroaryl;

2-[2-(5-Amino-tetrazol-2-yimethyl)-4-chloro-phenoxyl-1-[(cis)-3-(4-fluoro-phenoxy)-

8-aza-bicyclo[3.2.1]oct-8-yll-ethanone  and 2-[2-(5-Amino-tetrazol-1-yimethyl)-4-

chloro-phenoxyl-1-[{cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-vl]-ethanone

To a solution of 2-(4-chloro-2-chloromethyl-phenoxy)-1-[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone (75 mg, 0.171 mmol) in 2-butanone
(1 ml) was added 2-amino tetrazole (16 mg, 0.188 mmol), potassium carbonate (47
mg, 0.342 mmol) and potassium iodide (28 mg, 0.171 mmol). The reaction was
heated at 80°C overnight. The reaction was cooled, diluted with water, and
extracted with ethyl acetate (3 times). The combined organic layers were dried
over sodium sulfate, filtered and concentrated in vacuo. Silica gel chromatography
gave the title compounds (2-[2-(5-Amino-tetrazol-1-ylmethyl)-4-chloro-phenoxy]-1-
[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone: 10.8 mg, 14 %,
LRMS M+H = 487.2; 2-[2-(5-Amino-tetrazol-2-ylmethyl)-4-chloro-phenoxy]-1-[(cis)-
3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone: 11.6 mg, 15 %, LRMS
M+H = 487.2).
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Y i s oxygen, or NR8 wherein R8 is hydrogen or
(G -C6)alkyl; Z is oxygen or NRO, where RI is

whyanogesss (C - C6)al kyl, or acetyl; 15 each RIPCHIB2003/003155

i ndependently sel ected fromthe group consisting of:
hydrogen, halo, cyano, nitro, trifluoronethyl,
trifluoronethoxy, (G -C6)alkyl, hydroxy, (Cil-

C6) al kyl car bonyl oxy, and (G - C6)al koxy; R2 and R3 are
each independently hydrogen onamQ(iaH )al kyl optionally
substituted wih~d, .
(G -Co) al kyl eme F 2 e

are each | nﬂwmmmmﬂwa
list consisting of hydrogen, halo, (G -C6)alkyl
optionally substituted wwth 1 to 3 halo groups,
[5—Chb@&?é?-lk(wis}-zdmfho(oébheﬁﬁ)g@%aieaﬁbm arbneatls-yil-2-oxo-

éaée@’rgﬁ%' nocar bonyl ,

C6) al kyl am nocar bonyl 25 cyano,
ni t ro,Tq G -soBjiahk ok \2-(4actilaroactisrilethyl-phenoxy)-1-[(cis)-3-(4-fluoro-

c@e”@%% SEIEA %oﬁ )él ]c%tﬁféﬂ.%”a (€9 "0 1% Yrdymayel i acetonitrile

(2 ml) @@sahd@ddsmcﬁmwyanmaqoarmrwim wirRblfland 18-crown-6 (5 mg,

qjg)ﬁocé-)%cg ﬁy)ﬁhe r%%é%lmnfc\g%\%:skxec} Za?rgm%?esnl%ltgr%ggrature overnight. The

I am
[ré@dioG6)em| d(ly:te]dzzath smﬂmtdmoaqdeb&s&mmlumdrwna@gm Bmtted with

%@ﬁ(?%% &19??3?%%' %ﬁ%@%’i‘o 33/%%5 g\{q(§,|cgmq1{}5?€arq5lgﬁycpver sodium

anrlfatecfai’rebreﬁwmc( Gﬁnceﬁiﬁ:)tad kry Vaauion @ilalgn ¥hromatography gave the title

(‘dgf”gﬁﬁ Ab@‘ﬁy?g‘%hi no, hydroxy(C1-

ur ei do( Cl1- C6) al kyl am nocar bonyl,

8-giHetr@mandonyl , car boxy,

MM&&IL_ :

(Cl aI koxy r.QC ecar bonyl, .
%) heté;r 0%08 %rb ar Bohy&%?}'g%)"%‘[z =5 & luoro-phenoxy}-8-aza-

@9:)/H9[:392 d)kbyt:&i-ﬁk}&derQﬂhoxy} phenyl -acetonitrile (58 mgb 0.135 mmol) in

@g‘%’%f (2 %ﬁ %ﬁ#ﬁ?hﬁtﬁf%‘ ge %anrwg,o& ¥é2 m(r:n%rl) QI'he rgazctlon was

immailed(mml@‘ﬂ]éd)reﬂﬁalngdréc Thé)rabdtidn, was cooled, concentrated and

s SR P bR B AT B i 4 i

LBMDOMmEt=dBat )yl am no(C| C6) al kyl ,
c2- a I ami pnocar bon I kox
(06) aﬁb{b%éﬁélgng/ arﬁpﬁéccaﬁp%oﬂﬁx%% Eéﬁc)ﬁfa ¥e rgferenced he
dm:lnswas b ik ptﬁlﬁc)aabrksaxrylthenc Shh@lﬂé’e( Gle %l)’?’dyk QTéMrporated by
car bonyl am nosul f onyl
g‘?(é;#(%cm%bd)og WP@ﬁhﬁérpg?ﬁsnosﬁl fonyl , d

(tqmu Eﬁ)aapd\febtlytoalndmewllamlmtb&wrﬂ‘ taayVarious modifications and variations
Eéﬁ beoﬁ‘?a% ﬁ ff‘%gﬂgéseo? nven o&n%lpgm ng rsc’)umI tfhg r;cxl:pe or spirit of the

ydroxystu
invention. Other embodiments of the invention will be apparent to those skilled in the

art from consideration of the specification and practice of the invention disclosed
herein. It is intended that the specification and examples be considered as
exemplary only, with a true scope and spirit of the invention being indicated by the

following claims.
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15 hydroxysul fonyl (C, - C6) al kyl car bonyl t hi ol ,
carboxy(C, - C6) al kyl t hi ol hydr oxy,

W@ ospel- C6) al kyl am nocar bonyl , PCT/IB2003/003155

car boxy( C2- C9) het er ocycl oxy2or

[ car boxy] [ am no] ( C1- C6) al koxy,

am nocar bonyl (G - C6) al kyl car bonyl am no, (C, -

Co6) al kyl am nocar bonyl (G - C6) al kyl car bonyl am no,

[ (C, - C6)al kyl ] 2ami nocar bonyGLAIMS

Gohal ik¥brsddseny! am no, am no(C, - C6) al kyl car bonyl am no,
(C1-C6) al kyl am no(C, 20 C6) al kyl car bonyl am no,

[ (C, - CB) al kil Peampasipdof t8)fainkid car bony! ani no,

urei do(C - C6)al kyl car bonyl am no,

(d -Co6)al kyl urei do(C, - C6) al kyl car bonyl am no, [ (Cl-

Co) al I@ﬁ ] 2ur ei do( G - C6) al kyl car bonyl am no,

am no(C,\( ) al kyl sulf onyl am no,

am no( C, - &%) al gyl carjponyl axg nosubgony

(C1- Co) al ky\hlﬁrin 0 a
[ (O -C6) al kyl ]2ani no( G-
06) al ky| car(BOmny! ani nosyl
(Cl- ©6)al kyl am nosul f '

[ (O -06)al kyl ] 2ami nosul f onyT ani o, (
C9) het erocycl oxy, (C2-C9) er oaryl oxy,

(C2- C9) het erocycl eam no, (C2- C9) heteroaryl am no,
am no, P-C6)al kyl am no, [(Cl-C6)alkyl]2am no,
anpmaorth&teutic)eddeapiable Bls, Gtsthéy! 1Y - : -
[(Cl- g?lc%%liééag]pno( & kofyai’rmg%efd%gs%gébﬁ%&em
am nof& sy al R Pani no,

(C1- Cosab kylocardranyl am no( G - C6) al kyl am no, urei do(C, -
C6) al kyl ami no, hydroxy(Cl-C6) al kyl am no, ,
(Cl - ngsa(?%ﬁy( Cl- 06) al kyl ani no, and (C1-

C6) al kRyis $@)-Coayyiam no( G - C6) al kyl am no; each R6 is

i ndepgpdent selected froma |list consisting of:

hydr o e'ﬁ,?eh' TRy C(f%; '&?%{PWW'?opti onal 'y substituted
W t h Y ig oxydehadrONRFHERSin Reiéa‘g@ro 7 () al y, WO
2004/209588 PCT,(l 82003/ 00315 %ﬁ:ﬁrrn@%%ﬁ%’nyl,

car boRy", “HPEY 8" %@'W BRI Ry Weresen i Gi-Co)alhul, or acetyl;

(O - CBJchl Rlasndopsricenty de¥ecteut s tHeltir86h &)hs?stiﬁ%ﬁﬁ hgd%é’
RIQURS. 2n‘rA &Iorrpoueri},  accor ding to claim1, erel n Rl
L0 HAFY Nirg, ftlporgmesnyl, rifjugramediany el -Ca)alleyl, dwshigisy :(CR4
Cgalayledtbanyl@#; artti (Cadisfddoxy;R4 is 'cis' to the Y group;

R2 ang: R3, ,are each hydrogen; Wis phenyl; bis 0, 1

or Z,Qa?ﬂ]d %6”??%@!“@8%%@%"%@%@“@ terpCe)albylsptienatly of
dubbtitute GrithQ6tbad tald grogy@no, and (G - C6) al kyl car bonyl .

3. A Fgamegugc; IILagccor di ng to claiml, wherein Rl is

hal o; N d° t&re/gikyiene g +(&HagOnlGipbm Whersinx ey yere eachNH;
ifdedeadentlyGHt-2CH2- diradical; R4 is 'cis' to the Y

gr oup,s. R2 nd_._R3 afe each hydrogen; Wis pyridyl; b

is O_,Fk ég?le%?ggﬁﬂq @Bﬁticgn%m@af Bydrpgermbhelee (CgEealyl optionally
wgﬁ‘#“&;i i 'F‘[?a?gé(')'ﬂ erdU@S [@)@A)&Vybl}zarﬁ)ﬁ%r@1ucgglﬂylaminocarbonyl,
a(mlno((é(?-(%&amyylammocar gOﬁ)/l, (C4-Cs)alkylamino(C+-Ce)alkylaminocarbonyl
cyano, nitro, (C+-Ce)alkoxy, aminocarbonyl, (C-Cs)alkylaminocarbonyl, [(C;-
Ce)alkyll;aminocarbonyl, (C-Cs)alkylsulfonylamino, (C-
Ce)alkylsulfonylaminocarbonyl, ureido, aminosulfonyl, [(C+-Cg)alkyl].aminosulfonyl,
(C4-Cg)alkylaminosuilfonyl, [(C+-Ce)alkyll.aminocarbonyl(C4-Ce)alkylaminocarbonyl,

sul fonyl ,
L =Y |
am hosul f oyl am@]eﬁ,

SN
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4. A conmpound according to claim1l1, wherein c is O,
and R5 is selected from 15 the group consisting of

wapionoersbonyl , (G -C6)al kyl sul fonyl am no, ( ClPCT/IB2003/003155

Co6) al kyl am nocar bonyl , am ridsul f onyl ,

am nocar bonyl (G - C6) al kyl am nocar bonyl, (Cl-

C6) al kyl am nocar bonyl

hydr oxy(C, - C6) al kyl car bonyl am no, ari nocar bonyl an no,

IG%WM(I&HmGgérberhﬁ(mgéllqdarklnagarbonyl aminocarbonyl(C1-

@5?'8@%9 el Gret byt PRURTS: Fidkycam no
ar) QIkSZIGélG&n%&ig(kynieam(@pC@)allhplamr:nocp(h@bylz[Z(C1 -Ce)alkyl]oureido(C+
Contusuldeations GnRnbEspisnen AiqaMoeamony €= .
@@hél@ﬁcﬁﬂd@mwo(:éhbo@) c&drk@:yy (Ce)albanyliOrG()atkyl() aI k(l)Xy
B Rhe R DGRl -t TerongleGpohy BREPSICAS of
Cg}hﬁl@tﬁ)@blbyérﬁdhil Wlhﬁtﬂrb@qﬂcb@acgie(e@oe)@@camooxly carpORy/(25

et eroar am nocar

efesacé(pl@?ri)aw'mpa@? RS CCalhib G foRlyeminolC-
G@hg@)‘d%rylf% S )SIRFIPIOOACS) amylgamsinmgcg Sg)bétermar)ﬂ 1v®£alb§rl,r(C@-
GanRiseomBnyolC conate) IR ipredhiatns S Bb RN s iony, (-

oKy iéwf(ﬂrmaﬂﬂﬁ&d@mwl(crﬁlg)an@sy{lefmlngctarbonyl(& Cs)alkoxy,
ol nocargﬁ% ﬁ@%ﬁraﬁgﬁ a'n‘éX a{aQPS:aefkyl?carl.)foriy1aQﬂci:%osuIfonyl
hy&b@m @6)aﬂ1§z)oawoyw|@ardmnymm(@ocs)aMonmbmmmmnwfonyl

| | k
o ooty ety BaBphia oS Al L P S arTeR o,
ﬁ?dlr@ (f&%rl@g)drgﬁne,nmquymbbombxy(a -Cg)alkylthiol hydroxy,

BTG e o SRRl Fpran Gt tsrgpyciony or
g,@rb&g %@hh‘rﬁ!(@hﬂda)éﬂmkﬂmnﬁin@wﬂnﬂWD(-Cl)aWczﬂiMM@OﬁBB 8-

Qﬁ%@gﬁ%&éﬂ?ﬁ% 1%8%)%’%%&0@@41&% l[)(63)1ﬁﬁgiky&@mi[ul)(carbonyl l
i % ﬁﬁhﬂﬁd %mncf(wmeyah@lcgrumplanm (S1-Cagliplrinei@-
g:@ %%'l?a} Qf%/ig?q%?%lfyg lgc@,ﬁ: F%kyﬁgarggﬁy%mné#rédo Cy-
* aﬁi@ﬂc%%b(friymmciﬂé(Q Be)gmtyhllﬁelirﬁlfif-l((l}g)alhyg:adjqnylammo [(Ci-
@E}%&;{rgﬂp@&aﬁﬁgﬂgﬂrg A% At 8%{9? rEBSIaQRyIs(uﬁgjnylammo

c@:da)anwlda%n%)mﬁdswf@ml {086 Jatkyidming(Cl~
am ar
6\%}4&{?{ %ﬁ?%&P%ﬂr[S%hg‘? glmlhgmm&(ﬁ;hocar bony! ani no,

Sahylzgihesuifond yarhinasfoxylamino, (Cq-

am no Lﬂg’ew{ﬁlg{n&%gﬁ{:yp& Mlggxb]lr%s% fonylé’mﬁ%‘g'I (Bo
&9) @izk%i kéroan/iuxh o0y Co)Het€heykdlzamino, (Co-

(QQ aqlﬁ%g:t%rmgglo ?gﬁn%{ﬁ%%ﬁk& ﬁ?:rcbee?%!égllé?rwno amino(C+-

mam@f @wef)él@lar%bat kogfkoxgy [(cac@)aikynz@mmwaswxy
R Tl B SRR PHRRTIS B B, Dbt
Cse)alkylamino, hydroxy(C4-Cg)alkylamino, (C4-Ce)alkoxy(C+- -Cg)alkylamino, and (C-
Cg)alkylsulfonylamino(C1-Ce)alkylamino;

each R®is independently selected from a list consisting of: hydrogen, halo,
(C4-Ce)alkyl optionally substituted with 1 to 3 halo groups; cyano, (C4-Cs)alkoxy,
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8. A conpound according to claim2, wherein c is 1; R5
is selected fromthe 15 group consisting of

w@ Sb40®588 kyl sul f onyl am nocar bonyl ( C1l- C6) al koxpCT/{E2863/003155

C9) het er oar yl am nocar bonyl (€1- C6) al koxy,

(C1- Co6) al kyl sul f onyl am nocar bonyl, am nocar bonyl, or
car boxy; and R6 is selected fromthe group consisting
of hal o, (Cl Co6) al kyl, cyano, and

(Mun@&)rmnwloamdmnwo (czpcaalkcharbumtmﬁ é@pgg)bntbiaﬁoﬁt@nany
AR ?/nl tgalc'31 R5 is selected fromth
in

group con
(C1- CB)aIkylsulfonylan1nocarbonyl(Cl-CB)aIkoxy,‘(C2-

C9) het | b [,(.Cl- |k , . .
(- o B e SRS AR b erein B hess gr 2 is
aRyPerx ¥, is anycgelRSRf is as@rpatipd dfrédmal tFkT‘Eis @IsOlRhE 9bS: RPEnd R®

al,o oyano,
(Jé‘i% %e@a%SWFXV'iB bl thc%}ﬁ’d%uﬁae's@eéﬂemge goup
doasnetrib of\hlake, ¢C,FCSalkyd, oyammraua qdci-sq)amligsbesll. fromthe
group consisting of: 5-
| oro-2-{2-[(trans)- 3- (4 quoro phenoxy) - 8- aza- bi cycl of

3.2.1 Iﬂ Goctombdyxhdi aé’edmﬁgg t(oedléil‘i’lx'b’]vvhbﬁa'l'q\iﬁmsd\%log%@s 1 o2 2:Yi s
enox -o-aza- Dl cycC

S0 2% Brieep of R B B EHer i S0 Aot 6 6 the ¥ roup, R

Zén{:l RB[a(re:eaoh I%fd(dbeﬁl WOiE PyrilyE BAXY) t 8r 2 Zd 6 G/ d ity f?-om the

oSl Skl o0l ook e e R e

2-{2-[(cis)-3-(4- fluoro phenoxy) 8-aza-bicyclo[3.2.1
] oct - % benzenesul f onam de;

N- Car baﬁﬁ%mﬂ?yﬂ ccgr s} l% claim 1, wherein c is 0, and R’ is selected from
ltter gro@p {ahdidtiny 9) ardinbdarbbryp r(&-@@ém MlorGafdds, (C:-

t b d
el SitonV FleingsUighyly a%?ﬂ%agraow@@oﬁf%ame by (Ci-
@Ia&y@nﬂndedﬁwonﬁzbrg'dgo@(g?ége alkylcarbonylamlno aminocarbonylamino,
X v
%r(bg F‘gng)é‘e %'Pf"g%@’) a@'”@ﬁczrﬁ%a)'&t%mawér@x% )hgteroagyiasnipo,
VﬂﬂbOKﬂC%Cl)hbmdarﬁca/rbdmyE-ureldo Cs fC(f_;))ra?!?I:ryrl]lammocarbonyl [(Cs-
u
R BTt C B gy ber R0 o G Pk o Borylepyiogsagbonyib

Lelatko8y, 2mindoadionBK @4 Cs)@koxyOand carboxy(C;-Cq)alkoxy.
0x0- et hoxy} - phenyl ) - 3- hydr oxy- 3-neth y1I %utyram de;

(5=Chl oro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-hicyc
| o 3. 3. A chmpburit adcbrdihg@s @kaim 1, wherein ¢ is 1, and R® is selected from

‘the group consisting of (C1-Ce)aIkylsuIfonylaminocarbonyl(C1-Ce)alkoxy, (Co-

Co)heteroarylaminocarbonyl(C4-Cg)alkoxy, (C4- Ce)alkylsulfonylammocarbonyl
aminocarbonyl, and carboxy.

6. A compound according to claim 2, wherein ¢ is 0; R®is selected from the
group consisting of aminocarbonyl, (C-Cg)alkylsulfonylamino, (Cy-
Ce)alkylaminocarbonyl, aminosulfonyl, aminocarbonyl(C;-Ce)alkylaminocarbonyl, (C;-
Ce)alkylaminocarbonyl, hydroxy(C;-Cg)alkylcarbonylamino, aminocarbonylamino,
carboxy(C,-Cg)heterocycloalkoxy, amino(C,-Co)heteroaryl, (C-Co)heteroarylamino,
carboxy(C2-Cg)heteroarylcarbonyl, ureido(C+-Cg)alkylaminocarbonyl, [(C;-
Cs)alkyllzamino(C-Cs)alkylaminocarbonyl, (C+-Ce)alkylsulfonylaminocarbonyl(C4-



et hoxy} - phenyl) - urea,;

(5-Chloro-2-{2-[(trans)-3-(4-fluoro-phenoxy)-8-aza-bic
wQ@ei0afp®s8 1 ] oct-8-yl]-2- oxo-ethoxy}-phenyl) -RPCEEB20A3003155

5-Chloro-2-{2-[(cis)-3-(4-fbuoro-phenoxy) - 8-aza- bi cycl

0[3.2.1 Joct-8-yi]-2-o0xo- ethoxy}-N-(2-ure id

o- et hyl ) - benzam de;

5-Chl oro-2-{2-[(cis)-3-(4-fl uoro-phenoxy)-8-aza- bi cycl

ofs3alkoxyl au}mmbar&er(]C-rZ}B)E)H@xy or carboxy(C+-Cg)alkoxy; and R® is selected

2H-t et d
St bl &felefhg §'>Zha§> LYo Same ey (e Seaionmont
0o[3.2. | ]Joct-8-yl]-2-0x0- 20 ethoxy}- ben20|c aci d;
2[ ghlzofﬁ %Ogépogké |af03£dl89(£p I%Ip’higgﬁ} ‘?qtlﬁ gg,sf 5§s oy ?rgrglthe ‘
5 igre@ gonsizéing efraimitecarbonyl, (C;- Ce)alkylsulfonylammo ((Cj) | '
@gﬁl@'%p'pycaﬁﬁ%‘%@fln%uﬁe nyﬁ1 an}/ nocarkyonylpCY, rCr)f? allkyllanmnocarbonyl (Cy-
[QeC)BIIMarﬁméélar!ﬁdmw m@drl&hﬁ@@-&g)bfk@fcaﬂa@n?b% Binthodarbonylamino,
s e k]
PO Pf81<¥ REINR(CaLebRiPrgarynEadeyrterognypmjno,
ﬁaﬂa&ﬂ(ﬁﬂﬂgﬁe@e@é@l&@r’bﬁhyl Fedde; S0 IahiBodardonyl, [(C,-

10 1\9? aikyﬁa’ynr %0 ?4@?%%8“ ingrarhsRyh (G-Goalkwsuiprylannogarhonyl(Ci-
1@59‘atfllleo&yyérﬂnn??]abmquhGg<)ﬁﬂko@ or carbo>|<)qc (Cs- Ce)al(ljmxy andCﬁ6 is selected
ﬁ%mthléfr@ﬁqonﬁp@f%ﬁ%h (ETE Ctla)é?}kﬁ Scl'yl/ang na?\g](C?Ce)alkylcarbonyl
i no- ethyl) 2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- 30
bi th b d
o [ B GPEPRuNT SEPTIG RS BT & i e B solactshigm the

15 @i’mrpmoy]]srsﬂndcﬁfC(C$}C6)3fkf(léulfonylammocarbonyl(C1 -Cs)alkoxy, (Co-

| ag}e eéo%))’peno %WSH@(ZCa (? acllyoxy (% Ce)alkylsulfonylammocarbonyl
%ﬂ{lrﬂaca‘ﬁoﬁylperkdrlﬁcﬁ@) and- et BB Friay the Ydupl dofléidtigl of ﬁQIBb(Cr

phenox
F:n%ﬂl%’ Céark%f 4@%@?&%%%' 8-aza-bicyclo[3.2. |
] oct-8-yl]-ethanone; WD 2004/ 009588 PCT/ | B2003/ 003155

77 . . o :
20 2. [ 4- CniOTREIPRUDY SRgOrANg RKIARY 3. pherein pif H&R'is saledserhiyon the
preep@oyistihg] of ¢CsT5) &k&lél:lfonylam|nocarbonyl(C1-C6)alkoxy (Co-

}Sla)gg{eéo%}/ enox%%mgﬂp@(%a a?%xy (E -Cs) alkylsulfonylamlnocarbonyl

mrﬁ)cmboyl OorZatisbxl/(MdR>-iSsdléctéd FroMAhHRPEHsingoRrEb YC. -

&&?ﬁm}l‘@gﬁﬁdﬂcﬁﬁow hydr oxy- pyrrol i di ne-(2S)-2
25 carboxyllc aC|d 5N— 2-Am no-eth | -5-chloro-2- 2-

3- 4fu§ ox aza-bic clo 3'2.1 oct-
8-yl ] ﬁ‘?j“%? @yorg@gg%ﬁlpmg whereln said compound is selected

fﬂ)n(’éﬁe@hbl@l’dmn&sﬁrﬁ-(ﬁf( ci s) 3- (4-fl uoro- phenoxy) - 8-aza- bi c
clo
y [ g C?hloro]Q {5 -I( trang LJr 4-fluoro- -phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-
ethoxy}-benzamide;
30 5-ChIoro-2-{2-[(cis)-3-(4-ﬂuoro-phenoxy)-8-aza—bicyclo[3.2.1]oct—8-yl]-2-oxo-

ethoxy}-benzamide;
2-{2-[(cis)—3-(4—FIuoro-phenoxy)—8-aza—bicyclo[3.2.1]oct—8—yl]-2-oxo-ethoxy}-4-

methoxy-benzamide;
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0x0- et hoxy} - benzoyl ) - (4S) - 4- hydr oxy- pyrrolidine-(2S)-2
-carboxylic acid am de;

WA 2q03/0@3BOr 0- 2- { 2-[ (ci s) - 3- (4-f | uor o- phenoxy) - BEHPEROH/ (3155

yclo[3.2.1 Joct-8-yl]-2 1076
0xo0- et hoxy} - benzoyl ) - (4S) - 4- hydr oxy- pyrrolidine-(2S)-2
- car boxylic aC|d
1- (5- Chl oro- &2 [ (cis)-3-(4-fluoro-phenoxy)-8-aza-bic
ycl o[ 32-8hlprg-gd-i(gisyB{4-fuoro-phenoxy)-8-aza- -bicyclo[3.2.1]oct-8-yi]-2- oxo

Oétﬁg;@j Bgﬁé}jeg%é%@ (4R) - 4- hydr oxy- pyrrol i di ne-(2S)-

-carboxylic acid am de;

1- (5 hCarimnpoyjmethyld- @)0@26{43 -[ ()3 (@-flabrAheyibxy8-eaga= bi C
I
0XO0- e?%y}]?dggng%x &P{O%H)beépzﬁmodr oxy-pyrrolidine-(2R)-2

car bdﬁ;ﬂhl@'oé’c{ﬂd(mdéaﬂuqﬂ@ -phenoxy)-8-aza-bicyclo[3.2.1 ]oct 8-yl]-2-oxo-
&Fﬁ% oF %,{Ogggétﬁla%{ 3- (4 f 1 uor o- phenoxy) - 8- aza- bi c

et hoxy\} (5b6h pesy2-12-[(aR)3- m*ﬁhgcnimphqnqu) 8-aka-Bicydto]8 2R oct-aoAL2-
%Q&émo‘i},}aﬁeqal) metl'IuaneSlgfonle e) 1-[(cis)-3-(4-fluoro-phe

or o- qui no

noxy) Ns(Gaghlorasi- 62]&4:/5)){33(42flb[bn} plméno&yyﬂs ]az@bb?ﬂ%[@@ 11]oct-8-yl]-2-

i f%n%@s%ﬁﬁo%&ﬁw o, o

aci d: (6-Ch oro-2 -{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- blcycIoB3 .2.1]oct-8- )6I]-2 OXO-

éfhgﬂi/}od a[(trans) 7- (4- f1 uor o- phenoxy) - 3- oxa-
bi Cy C ] non-9- yl]-2-o0xo-ethoxy}-benzam i de;
2 (5- Gﬁpb

'2 43 R”P'Q&)ﬁsm-fmo(Mﬁ”dnUW)ﬁaﬂmemg&wIs B1peasRi12-
& Qﬁqéﬁé N len%ﬁ&ﬁeas yl]-2-

0Xo- et enyl ) -acet am de; 25

N- (5- @rﬂhiqr@ 22{2{[®ls[>@d44mer:a»mnbxym&apﬂ1@m{w 1Rcaganbidxo-

{
%{QE eﬂgzx e't@/()Ytangm dﬁanesul f onam de;
N-T ( 55@|T1|Q§@'(3 -{2-{{ct5)-B{(¢flegroPphicherty)-Beu-a-HidyeB B ) jobt-8 7 2Rixo-

QMSJ()@II@’(Z% E’Etr]a%’fe‘l% y}?)) lyeJnLa id

0xo0-"ét hoxy ace Ie] nmet hanesul f onam de;

2-[ 2- @-@hm-ﬁdZﬂ @tsﬁ-é-ié)#ludromhmﬂwmazé-b:ﬁybl@[SCE HB&@EJ}L]Z:O;(O-

ét[,,g)g};}_%)sn ,((gm Juoro- 30 phenoxy)-8-aza-bicyclo[3 1
anone,

2 [ 2 ¥ S%Nﬁ@-ﬁd%[ (eis)- az@ﬂu@oguhamxyysgazmb@m HB&@Wi oho-
étB&)@)} gapﬁiwz k,l Bé%gmdghenoxy) -aza-bicycl o[ 3

5 ChI %[%C logop2-{( (ZB) aaneahc(xynfethyopwqma.aeama}bo%ry%ﬂeﬁtwy¢J

|
[g{lﬁox Vi ﬂluo}d)gﬁengx daé bqép%oé%ﬁ AlRch&YIRaseRsi/ 009588
PCT/ | @P'@%MPhdlﬁeZ—cfa%dﬁyl )@hendky{-1-(cis)-[3-(4-fluoro-phenoxy)-

d‘laiae&{:)%?df% ;/a’c:gb_yglgg{]a%é%@ 1-[ (ci s) - 3-(4-fl uor o- phenoxy

aza- gct - 8-yl ] - et hanone;
2 [ 4-NERB-B-18-(2-R{upbro-phenoxy)-8-aza-bicyclo[3.2. 1]oct- 8—yl] -2- oxo-ethoxy} 5-

tHlJo%rﬁ ﬁ)qlp‘nénw AEHANL TR 0GH é*y] 1-[(ci's)-3-(4-fluoro-p
-Chloro-N-(2-dimethylamino- -ethyl)-2-{2-[(cis)-3~(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzamide;
2-[4-Chloro-2-((3S)-3-hydroxy-pyrrolidine-1 -carbonyl)-phenoxy]-1-{(cis)-3-(4-
ﬂuoro-phenoxy)—8-aza-bicyclo[3.2.1]oct—8—y|]-ethanone;
2-[4-ChIoro-2-((28)-2-methoxymethyl-pyrrolidine-1-carbonyl)-phenoxy]—1-
[(cis)-3-(4—fluoro-phenoxy)—8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone;
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8-aza-bicyclo[3.2.1 Joct-8-yl]-ethanone; 5
(5-Chloro-2-{2-[(trans)-3-(4-fluoro-phenoxy)-8-aza-bic

W@ ei0afo®588 1] oct - 8-yl ] - 2- oxo- et hoxy} - phenyl ) - aR€L/1R2003/003155
77

aci d;

N-[(5-Chloro-2-{2-[(trans)-3-(4-fl uoro-phenoxy)-8-aza-
bicyclo[3.2.1 Joct-8-yl]-2-

0xo0- et hoxy} - phenyl)-acetyl]-met hanesul f onam de;

2-(5- czr[%@niemg -A3R]-8hgdroky- ayr(dhdfrieup@a}b@mrm%xﬁﬂq&%)@
L)fﬁx%%e%%fs éffcqégt@?ﬁt éé’” 30808 or 0- 2- [ (1
Ht et rh@@hlsroﬂ-&r[ (i9)y3-(efiiyd bh@’fva&ﬁia bicl 63 ) 116s4to-
5%@{ ?fé x@??&%oﬁ% r(@-'ﬁ?az}z ﬁyJJ (Inx%ypyrro[lg' ine- 2]S -2-carboxylic acid; .
( 5- ChIN{DABNRethyl}-6-ahis)o-T-{1-fB- (4 HRFPpIRIRRPHSLAz35i8) 928 Joct-
anxflf)%%%c)?(lg@%{ﬁ%ap ;'Bﬁg’nyl )-acetic acid; 15

2- [ 4- Oh{5eCiverd-2- gz-mg;rsoeayfmbmwmémk Yeg-5- %.cg&gél 0XYdct-B12-
o%é teh%?x Jn!g{%ﬂgﬁ%sa gt}] Pox pyrro ine- ésggccla(r)boxyhc acid amide;
N- [ (5- 1@5I-(dtlmo&-{22[(cfli)t3r-(arfﬁlbroYpKe4=rofd/)L83é£a‘ BB Y 1 1o8t-8% -
3 fefh Sl %wayrrqp&ey P Y frserhsmdisaciconani de

1-(5-Chloro-2-{2-[(cis)-3~(4-fluoro- phenoxy )-8-aza- bIC)SC|Oé3 (1?0{)8 e/)l
(f %%i}qie(%%ﬁ)g 4%3]4%0'63%% pynis@l%?nreo hgnc%)r(boxyhc acid amide; ¢
et hoxyl}( Sﬁﬁmwze{ﬂy[bas‘c}ee(ﬂlfmo@cpr@noxy) 8- aza-blcyclo 3.2.1]oct-8- -2-
I T R A T R
H- t ef-(5eClibroS2-{2-]) cisyWevofte)p henox -8-aza-bicyclo[3.2, 1]oct-8 OXO0-
I or.o [j % uor o- phenoxy Qlalzb
cyc% Eoyi (féé%.zfg §ﬂx¥ p%rro idine- (2R -2- carboxyllc acu
0X0- eﬂﬂﬁﬂh}m@anmww@&y%xﬂcﬁkybﬂé S Al ﬁé#.d‘x9 @lak 25
8:0}9 ‘f@zﬁﬂﬁ?@é{”{%h%ﬂ (of s) 3-(4-fluoro- p enoxy) - aza bi c .
0
{50N b fl -
e I R
2- ( 5- BGifave-2 ?qul[ah;( ?Bﬁ&éyifdlgnyl )Bﬂgggilé(i CgCI d% fih
LQJO;% %té 83 8 ckdip p3 fcycl8B3s. Ahénlo-
é‘iﬁ}} acetamde N-[(5-B
r omo- 2<%- Eh[o(o:?-sz-[ afSX 3I»(4-it‘lur»]bgt)3(-@i}1§rh‘tﬁdg§&é)za—%rc%lé[3@ Y&l
0-€
%(anc;[;é?))%"fﬁ?@)]ha@fﬁm{f? ‘onam dé P
( 5- ChiNgB-ChRrg-2-(R( @is;;B%&fl(lén%h@ﬁé@d%@%@%)ﬂbﬁl‘?ﬂ%c@ fY5-

["’%’S‘(y’iy}B%%%%W w%%%rﬁaw%gawd@nam de; WD 2004/ 009588
PCT I | IBRBAHIEOILEE (cis)-3-(4-fluoro-phenoxy)-8-aza- -bicyclo[3.2.1]oct-8-yl]-2-

oxo-ethoxy}-phenyl)-acetyl]-methanesulfonamide;
2-[2-(5-Amino-tetrazol-1 -yimethyl)-4-chloro-phenoxy]-1 -[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone:
2—[2-(5—Amino-tetrazol—2—ylmethyl)—4—chIoro-phenoxy]—1-[(cis)-3-(4-fluoro-
phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone:
5-ChIoro-2-{2-[(cis)-3-(4-ﬂuoro-phenoxy)—8—aza-bicyclo[3.2.1]oct—8-yl]-2-oxo-
ethoxy}-N-pyrimidin-4-yl-benzamide;
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N- Acetyl -C (5-chloro-2-{2-[(cis)-3-(4-fl uoro-phenoxy) -

w@2@za09388ycl o[ 3. 2.1 ] oct - PCT/IB2003/003155

8-yl ]-2-oxo0- et hoxy} - phenyl y8 met hanesul f onam de;
(5-Brono-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza- bi cycl
0[3.2.1 Joct-8-yl]-2-o0xo-
et hoxy} - phenyl ) - net hanesul f onani de; 5 N-Acetyl-C
g- br ong{2Chipr§-R1 I Xet@zol45-fl)-phenaxyef(oiz)-8{afdorbiphietdxg)-8-aza-
2. t ‘ .
8P')%/Y(]q?[g'-%g;(%(;-t-gfyﬂbe@a}n-oﬂﬁ’enyI ) - net hanesul f onani de;
C (5 Chr[4-Ghlor@2{ ﬂ%ﬁétmzeB&ﬁnEeg}y;Lphfnj)xy] -1- [(SCIS)I ](4 -fluoro-phenoxy)-
0 oct y
oxo e?ﬁga%@ ﬂ%ﬁ%@ %%%ﬁ?ydr oxy- 2- met hyl - propi onyl ) -m
et hane®dCHhlome22érans) 3)(4-ﬂu<zro pfhlenoxy) -8- ahza blcyC|)0[3 .2.1]oct- % yl]-2-
5- {2- 3-(4 uor o- phenoxy) - 8- aza-bi c
eSO PoReEdatc fo) %16
px 0- et NGSyGhiptoed {p-[ltrashg-d4-dugraqdicrbxyiratdrames/diof 30 fataRy|)-2-
o ?oéet@ﬁyélp Bery) raseplanethangsilionamids: o phenoxy) - 8- aza- bi c
ycl o[ 32-1-Chlooe2-{Bf(frans)B3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct- -8-yl]-2-

o&gg) &ﬁ&@/}%herﬂﬂe% a)mI (rret hoxycar bonyl ) - net hanesul f ona
3 ( 5- CH{4Eblok-2 K1H(teﬂr&)a’f~3-y(amnﬁd ustRyPHtesRexXY)) t-BeidZR 4 oro-
e%ggyié alza1 gyclo% %1100@8—yﬁe a%%rbeoxy} phenyl’) - propi oni ¢
C ( 5- GBWﬂwoZ—mafe(ns) B 4-Budrd-phbhiexyp 3RRe-9ue8)bi&oRER3 . Binen-9-
Y é’B gth%’}ﬁﬁh ]y JeN; id;
FoXY e §RE 89'%y dr oxy- cycl opr opanecar bonyl )

rret h%ﬁs@lrlbmfmm -ohedroxy-1-methyl- etZyI% Iphenoxy] 1h(CIS) [3- )( -Elguoro-
< r.Q-2=4{2- s < 4- L1 uoro-phenoxy) - 8- aza-
e anaER S Y oplLE 16t Pl sthahor
0Xo0- etNi‘r{iﬁy(}Hqﬁb@q&l-[thqns)aD{@ﬁl)t]re-@iﬁéﬂﬂﬁ@?&@ké@@ﬁlbﬁ@clow 3.1]non-

yc}(/gf‘ gyé%q%r@éih iﬁ‘fe Q] mg&uanesu 8rf]é3mr%henoxy) -aza-bic

0Xx0- et (fe&kibrophn(tiy)-Nrfidnesliereay ys-amebioainss 2| ﬂé&f@ml]@oxo-
etﬁ?xilgbérfzﬁllo%} acg&é'?ﬂ'zl )li% o- phenoxy) - 8- aza- bi cycl o[ 3.

benzoi ¢ aci d;

1- [ ( cis(5-Ghlor-F-{2:[(eis)-Placoryphdhory)ss- bza;yew&[s 22]0kt-8-yl]-2-

f&%fﬂ% ﬁm) &H&% ';%it r@%‘ggﬂé‘é“‘(‘aﬁam'ﬁﬁor o- phenoxy) - 8- az
a- bi C)N:[(5-[(31|C§O IJZZ}{GQ(WS&;—Bh%ﬂher@tﬂ]ﬁhﬁiﬁ-ﬁbaza blcfycl[o[33 22 1]{)0’[ 8-yl]-2-
uar o= phenox az icyclo
(’)(%ée%ﬁ% ﬁ% r%yleﬁy) arcegll] Hﬁ%@ﬂ%l‘"fﬂﬂa cgemenoxy) et ha none;
1 [ ( st(ﬁ-Gal@ré zz{zc{(ms) ae(ﬂe‘mgowbr:eﬁmﬁ@% -Bieehie) o[ 8 2 A10kt-8-yl]-2-
et hanone ;
f%ft%w} e&zﬁlﬁ)@h %a a/e( cis)-[3-(4-fluoro-phenoxy)-8-a
za- bi cipeBrofrid-2{23(dig)e3-(4&tuoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-0xo-
ethoxy}phenyl)-acetic acid,
2-(5-Bromo-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]oct-8-yl] 2-
oxo-ethoxy}-phenyl)-acetamide;
N-[(5-Bromo-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1 Joct-8-yl]-2-
oxo-ethoxy}-phenyl)-acetyl]-methanesulfonamide;
(6-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-0xo-
ethoxy}-phenyl)-methanesulfonamide;
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yl ] - et hanone;
(5-Chloro-2-{2-[(cis)-3-(4-fl uoro-phenoxy)-8-aza-bicyc

wO 2(03/0@588 ] oct - 8-yl ] - 2- oxo- PCT/IB2003/003155

et hoxy} - phenyl ) - net hanesul f7%ni ¢ aci d; WO 2004/ 009588

PCT/ 1 B2003/ 003155 80

2-(2-Acetyl -4-chl oro- phenoxy)-1-[ (cis)-3-(4-fl uoro-phe
noxy) - 8-aza- bicyclo[3.2.1 ]Joct-8-yl]-ethanone;

5- Chl oNeAczty{-2-(B{oblosg-232-{(é/sf- Bwlaor@meﬁw/) 8%z%acyb|b53>£cll]oct-

oé §i1-2:choleff g<)/}8|Oﬁlelnl/l me%anesul*ong)r%}e \-met hyl - benzam de;
5 Br on5-Brofnd-J-{2efi( )~ 33¢4fiof - pledroxp e ARy bl 828 &t 8% Roxo-

gf?‘i"yéﬁ}]%r%’i} rﬁdﬁ@%esulfgﬁ(a?md et hoxy}-benzam de;
r oxy nenwbtypﬁe(mme 2-{p{ @is;z)s (&fiﬁéofdhaﬁé@oefé&awbb& ??]oct
33 'ﬁb%}( ﬁﬁlo k‘iCt 8- | - et hapone;

Y éY}FRﬂ?P FE?H@W )-1-(cis)-[3-(4-fluo
r o- phe®g5Lhiobo- a:{a{(c%pBM-ﬂN@rb%gn&y -B-aza-bicyclo[3.2.1]oct-8-yl]-2-
fx{’f"'aﬂﬁw’bewﬁﬁ‘m] AN remE Y rerepiopy)-gpthenesuifonamide; ph
enoxy)G-&S azlaro m{zr;(cfspﬁ-m ﬂudfo-]pﬁérﬁc»@) 8lakaBi 68[@@6110 1-8- yl]-2-

% &6 r\%& )2 tlguoro phenoxy) - 8- aza %
f’ ny pr]e@ XAF‘]’ ygcg}xl ?Wﬂf?nﬁﬁh%oxy) acetic

aC| d; Q-86-Chloro-2-{2-[(cis)-3-(4 ﬂuoro phenox -8- aza blC{ClO[r3 2u1o](r)cot 8p¥‘|] -2-

4-B
Oééﬁhoggg@?”nyg "&%}%‘P’& 9”31 TB@?”%@P'}a@ﬂﬁanone
5 cm B (5-Chlgrd-d- {2c[|(<ss)) 33 ffrofd- pRrRX PRty 5828 1d%t-8-yi]-2-

M%RE%F? '}%OCt Ci1§| ?Xgenzam id e;

5 ChI GEI-c&QhI{)R)-Z (z:[(@»@(z( m;d‘rda bﬁérﬁnxp)h@a%lébcyéo[gzzaﬂ&t SHfLo-

é’%ﬂ Siwy)]ﬁﬁqkeﬁylﬁ{}%gﬂ dsyérogy &M?)P@r OpRIIeEaRPaY)-methanesulfonamide;
4- (5. Shledtlorb2- Ao~ Ao Hedosy) RDERRdle 23 focbb 1 2-

%%%e Oﬁéx%}eLﬁlﬁBWBSE%‘)' HWWPF‘dfoﬁém(d?S) 2-carboxylic
aci d; Q- QSS%I?I&O‘QI{Z [(cis)-3-(4-fluoro- phenox )-8-aza- blﬁyCIO[3 2, 1]oct 8- 2161 -2-
8?‘%%1%5 }Cé)hfng?N mit%o%acety “meth nesulfgrgjarrr(njldep enoxy) -

] oct - a{ymasz-s ARk b pHaoxPPBa L Hibydisib pri
ém S Iorg 2-{2- [pS (4pf?uoro %%nox;}%tngggbao@%%xy}

'oct - 8- yl ]-2-o0xo- ethylam no}-nicotinic acid;
5- Chl 0#[@1&2*3{(2-Fﬂ&réuﬂhéﬁdk9r -8aRABRYNIB 28 SAB- ML EYRERKR- 2-
h]aOCt -yl ]-2-o0xo-

et

2-(4-Bromo-phenoxy)-1 -{(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-
yl]-ethanone;

1-[(cis)-3~(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2.1 Joct-8-yl]-2-(4-trifluoromethyl-
phenoxy)-ethanone:;

1-[(cis)-3-(4-Fluoro-phenoxy)-8-aza-bicyclo[3.2.1 Joct-8-yl]-2-p-tolyloxy-
ethanone ;

2-(4-Chloro-phenoxy)-1 ~(cis)[3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-
yll-ethanone;

(5-ChIoro-2-{2-[(cis)—3-(4—ﬂuoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-oxo-
ethoxy}-phenyl)-methanesulfonic acid;
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S-Ch loro-N-(2-d i

et hyl am no}-ni cotinam de; (cis)-
-(4-fluoro-phenoxy) - 8-aza-

met hylami no-ethyl)-2-{2-[3

W3 0004/009588 PCT/IB2003/003155

bi cycl o[ 3. 2. 1] oct - 8-yl ] - 2- 8%0- et hyl am no}- ni coti nam de
7 (cis)-N-(2-Am no-ethyl)-5-ch to

ro-2-{2-[3-(4-fluoro-p h e n oxy)-8-aza blcyclo[3 2.1
] oct-8-yl]-2-o0xo-ethyl am no}-ni coti nam de;

[ ( Ci S)2-(BACkY et ml&o{&leh&yOA-[(dls}Gr (a-flab@Rsheyipxy§-8ada= bi cy

t 2 0XO0-
%ﬁ?oe?rznz hb‘i"?gﬂ 13- car bonyl ) - am no] - aceti c aci d;
V\D ZOCBI-CBMBQZ-R%) -8 RRO0F6PHBARG)-8 Bka-bicyclo[3.2.1]oct-8-yl]-2-oxo-

oI i ne-4- carbonyl) pyridi n-2-ylamn
o?thgxyFF‘(rg @Yﬁ‘f @m uor o- phenoxy) -8-aza-b

i cycl of- Brcﬂndczi{fb{(bfsﬁ?,ﬂ flugbiphensyPs-aza- blcyclo[3 2. 1]oct 8- yq-2 0X0-
&. Ieoro % ((3S) - 3- hydr oxy- pyrrolidine-1-carbonyl)
pi} 2 SN S nol - 1

[ (ci s)2-@rCHlofd- mhydiop)‘nﬁmﬁyﬂpheﬁo@?&—{(@is‘?—Bf(h-ﬂﬁ&o%hehoxy) 8-aza-
i)‘fygloéﬁ?d%te%y@@%\@b%e 'hydr oxy- pyrrolidi ne-1-carbonyl) -

pyr i di 4B phank-hedrodymethyl-phenoxy)-1-(cis)-[3-(4-fluoro- fhenoxy )-8-aza-

LSty kb ialeghenoxy) - 8-aza-bicyclof 3
2- [5 Ch{4eCllodZ- (\%xyzpﬁéﬁbhpmyp@g ol it - her e dzegar b

qﬂéc/ﬁc [130‘%/ EPQY% %@n‘f’”%oro phenoxy) - 8- aza- bi cycl o[ 3. 2. 1

] oct - 85y3hjereLHar@isy-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yi]-2-oxo-

eé'g%ﬁa}% or 0383 (}%E‘?R‘g% rret hoxynet hyl - pyrrol 1 di ne-1
yl am n?eG4 Brofnbel- BQdTBXyGFﬁflefnbklﬁHO[(d?é)@@xfwbrogplﬂaﬁ'\%X%LS:Xfel o[ 3

et hanone; (cis
%WFM%@PC@ 3?"1 thapes- ¢ 2! [(3 (4)fl
uor o- Fhelmoryd- {zsf(@z)aa (DUYS-bRdrdxP-Baza-bicyclo[3.2.1]oct-8-yl]-2-oxo-
%H %% c%r OX0q 'é ¥I aamgo} ni coti nam de;
f(ﬂlqu 15y droxy-sthy)-DPasamide:s_ £ | yor o- phenoxy) - 8- aza- bi c
ycl o[ 3-Chldrol (2K Es)y3- ﬂ4—f210€t)<-phéﬁokly)|-81§idlﬁi]: ydiy[8. leéc))ct 8-yl]-2- -oxo-

AT Bt - Py ol 1 e (252

1- (5 @k(lSéIIMerB-.?{-{Q [{d,s;43qn-f£&o(o4pﬁdnumr3 FRENEYOO]3.B1RERB R 2-
36 Q é %@h )b d]i 8’? | am no}-pyrid
KeH10K Pé’ﬂé} ”A‘FW &Q&’ % ' di ne- (2S)-2-carb

oxyI i €2S) e(Z:Amnm% (Héchloro 2- {3? [(Cf : l—( -fluoro- %henoxy) -8-aza- bi
&@/%@Hlﬂg& )4 gLé ho%y} noxy)- Stryﬁc acug noxy)-8-aza-bic
0X0- ewwa@hlnm}-zw[s (dermero’spW@bmratéﬁa— tﬁ.éﬁ)a{ﬁzh}&f 80}~ ko-
At La %%R% ear boxylic acid amd
prhyiami (ﬂ’ RS9 (cis)-3-(4-fl uoro- phenoxy) 8- aza-bi ¢
ycl o[ 3. ChIdro]29{2t-[384-y1hém%heﬁ%@d-@tdﬁlbﬂj%lafz}z Protigl -2-oxo-
?x % g4R) 4- hydr oxy- pyrrolidi ne-(2S 3/ -carb
Sﬂpzlain'&no?}l nicotinarnid
(cis)-5-Chloro-N-(2-dimethylamino-ethyl)-2-{2-[3~(4-fluoro- -phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-nicotinamide:
(cis)-N-(2-Amino-ethyl)-5-chloro-2-{2-[3-(4-fluoro-phenoxy)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethylamino}-nicotinamide;
[(cis)-(S-Chloro-2-{2-[3-(4-fluoro-phenoxy)-8-aza—bicyclo[3.2.1]oct-8-y|]-2-oxo-
ethylamino}-pyridine-3-carbonyl)-amino]-acetic acid;



acid; 25
1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bic

wQ@eloeo®s8 1 ] oct-8-yl]-2- oxo-ethylam PCT/IB2003/003155

10

i no} - pyri di ne-3-carbonyl ) - 84S) - 4- hydr oxy- pyrrol i di ne-(
2S) - 2-carboxylic acid;
1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bic
yclo[3.2.1 Joct-8-yl]-2-
0X0- et hys. @Fﬂo?&h ﬁmrah@hrﬂ@ﬁa%ﬁgpwid)n -2 §Bhirfb1 AL 926Y @ Aioro-

rrolidine-(2 2- car boxyl i
5PREMOEY )R- Qza{‘?m{’(("?i?@)t]@txgﬂ]fqthﬁmﬁe iphenoxy) - 8- aza- bi cycl

0[ 3 2. é-[d ealor&aylas)2: k%%xy%w?aﬂldn%m EarBEyINbyPMIN-3 bfhino]-1-

t
NS4 Biow-phemog Femag-bioyqal> 2 Uost§-irghenesy: 8- aza- bi.c
ycl of 32:[-’5 éhﬂo@&@ @31?)5—'31hy%|rox§ pgrrolg:lme -1 -carbon p ndlnI % xlamlno -1-

0XO0- et Q% am no pyri di'ne- esu nam

el(cish3-totoroobemny Faza- B@M@B@O@q@@-ymhanone
5[ Chl op ?s éhl{)?d b!(@sw rﬁetaéxy&Lewﬁ/ -ByrRitameXYdarBordfdsylifye!

aﬂ@fﬁtﬁ\})l N[(ﬁw i3df11ﬂuqognheno>©'érﬁrarzafhlczw0[3 2.1]oct-8-yl]-ethanone;
5 Chl 05.¢5 Bnibfo- {3!(?2@)2 rﬁetﬁéxyfrrléﬁﬁﬁﬁ rPé]ﬁW\%XMQ:argo e)ap;}ghﬁyf'

- nl cot

[3.2.1
2¥|%erA]Ti| %@B%delé@r@ =N APXY)-B- aza;hlczyselya&Zﬂ ]oct- -yI] ethanone;
-[(ci s@c,sli; T\i(éarfbbh'm%f/lﬁ]eﬂﬂﬁiﬁ Ruts- SR a-RIoRY.fh oy 28-ade-

] oct - 1 et hanonhe;

@C)@iﬂ[% ot Pﬂllf%@x%?thﬂammo}nlgdrf@ﬁpﬁl%noxy) 8- aza- bi cyc
| 0[ 3y2145 ]:HI%Po B3 (bis P3-0X RuorE R8Ny )-8 Bicyclo[3.2. 1]oct-8-yl}-2-

mmmthﬂammpspmlr@r%carbpwq (@R)-$yhydrop-p/iralising- @Béﬁtm;k)@(wc
amigeyclo[3.2. | Joct- 10

15 - &Ff rlﬂd‘é}’

20

25

30

8-yl ]-2-0x0- et hoxy} ridin-3-yl)-acetam de;
N (5. CHEbiom- 242 bish 44 Bicgarphiaie b premisxgHIoE: ot Bk

Y&t gmﬂaoi—ﬁ;‘?ﬂd‘ r?é y kirbg?)sl) -(4S)-4-h droxy—pgrrolglne (23) -2-carboxylic

0x0- et’hoxy}-pyrid Succi amc
Nasitamigle: 5- chi oro 2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-a

za- bi cy.¢4. @[ﬂ%roZZ%Z 91?%?6 %ﬁf lel,zliorl;? 8henox¥ 8-5za Rlcyclo[3 .2.1]oct-8-yl]-2-

yl] 0X0- et ho n

pfﬁ@r%@d@uvp}:ayr'%‘&w%@%rbpmm%ﬂ -hydexy-prigolisinepRB)-8roarhoyylic
Bl Algder or  condition sel ected from autoi mmune

di seases &such as rheurrat oid arthritis, Takayasu

ar t hr i H&Chlga?{2(pig)-3rf4-fiare-peencxmk§rpaabiskclol3.2. 1]oct-8-yI]-2-
%@Nﬁléﬁnhé} p%rm% -3-c8baRe (ﬁﬁb& rhgﬁr%% pét‘? SRife) 285 Q-Q‘Hﬁ)oxyhc

| anmat ory bowel  di sease sease
n%l'jjrltls psori asi s,

1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2. 1]oct-8-yl]-2-
oxo-ethylamino}-pyridine-3-carbonyl)-(4S)-4-hydroxy-pyrrolidine-(2S)-2-carboxylic
acid;

1-(5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yI]-2-
oxo-ethylamino}-pyridine-3-carbonyl)-(4R)-4-hydroxy-pyrrolidine-(2R)-2-carboxylic
acid;

5-Chloro-2-{2-[(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yI]-2-oxo-
ethylamino}-N-pyrimidin-4-yl-nicotinamide;

N-(5-Chloro-2-{2-{(cis)-3-(4-fluoro-phenoxy)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-

oxo-ethylamino}-pyridine-3-carbonyl)-methanesulfonamide;
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20 nultiple sclerosis, polynyalgia rheumati ca,
uveitis, thyroiditis and vasculitis); fibrosis (e.qg.

w@edonoorsss fibrosis (i.e. idiopathic pul nonar yPCT/IB2003/003155

fibrosis, interstitial pul@®nary fibrosis), fibrosis
associated wth end-stage renal disease, fibrosis
caused by radiation, tubulointerstitial fibrosis,
subepithelial fibrosis, scleroderma (progressive

syst ensm:rmd)er{aqacfs) 3( Mﬂ@blﬁheﬁd)ﬂge;daztélbﬁyg%t:}i%pfl&@t-é Diftboxo-

|
_ a%‘ﬁy71 E@%&gwgﬁ‘ri V'a[}'%%r'efr)‘/’lf'{d%103| s); allergic conditions

(such &&hicash Ci fgdrogpendity)Blsy RIPP _8-v[I- .

déh Eltlﬁmggﬁ(t ?gﬂ% chrgﬁl c Iyan afmsllcakmg]?dgyuzoxo
PR QO ¥'c bronchitis, chronic obstructive

puI MO 24 JARNireeR 8 Bloro-Fadint2- ﬁ@)‘wﬂgy i Y(AAURE-FRhoxy)-8-aza-

rorre of 1 nfancy,

to Di stress
S‘ﬁ%[?gérgaﬁ’ﬁﬁgyhﬁﬂi?@d? 'tis); atherosclerosis; vascul ar
i nf | anggethien-2-gsidis 8130(@«-ffubﬂﬁbf?éﬁoky S A - 5IEW@bQF§C -8ly1]-2-oxo-
d sis (including, but not Iimt
egé 28¥” ”‘SWBTL{S%? 'ng angi opl asty and/ or stent
i nser t2-pmirio- mi(mhloaﬁzl{ze[(aﬁﬂs Fdﬂflhm% Bhéidxl RETEBS. Brcgcéo[gyzﬂ Joct-

SUcn, as synovi a nfl ammat i on caus

t
aé){"\ﬂ#(?%gg&? §}r%'€v1&14}1?%e targides r quma, osteoarthritis,
| sc hemi-g5-Capes-LY31(@R)-3 —hLﬁc)fo B RIES-Hl 28RN LI 3'23%&-3@9 2-

enterltls ehcet "s di Sease, preecla

Si s
re? hoyhRyidl)-Zulisucinamic pgid- a5k r e WO 2004/ 009588
PCT/ | m@%@@m@@-Z &3[5653{)[131(40[10%}0 pﬁ&’H)tx -aa- PI %&ﬂﬁ @nlr%},t_g_
ection (including Xeno- ansp tion);
']\a/ﬂi’%%g?’f)&‘”{%’ tin&yde-ecept or usage); granul omat ous
dlseases (|nclud|ng sarcoi dosis, |eprosy and

tuberc SISE ondi tions associated wth |eptin
pr oduc1t uggal cypeasitiop forderatiag papreventing gidisordey pe

|don6it|@b§él&§ed hyReiutdimdedtBead (M%sgﬁé@ﬁétémarthﬁtls
A]l&ﬁhel mer' s.di sease and sequel ae associ at ed

pYasH arthiss peoriae ﬁﬁférg'Sn@n*wl%qne spaRdidsmiyped sigbetes (recent
Imb%ﬂmlssmﬂérﬁﬂawﬂy Pevd? dise B, OhtdAntEssdRe bégﬁ@?n%ur itis, psoriasis,
t he, ucti of netal | oprotel hases an
'&Hi‘? ﬁ%%roalﬁ F? Qﬁﬂ%#@ﬁmaﬁﬁ syeitis, ayreiglitin gne wascrlifis); fibrosis
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according to claim 1, or a pharmaceutically acceptable salt thereof, effective in

1

treating or preventing such disorder or condition and a pharmaceutically acceptable
carrier.

13. A method for treating or preventing a disorder or condition selected from
autoimmune diseases (such as rheumatoid arthritis, Takayasu arthritis, psoriatic
arthritis, ankylosing spondylitis, type | diabetes (recent onset), lupus, inflammatory

bowel disease, Chrohn’s disease, optic neuritis, psoriasis, multiple sclerosis,
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induced encephalomyelltls or demyehnatlon, viral inflammation of the lung or liver
(e.g. caused by influenza or hepatitis), gastrointestinal inflammation (for example,
resulting from H. pylori infection), inflammation resulting from: bacterial meningitis,
HIV-1, HIV-2, HIV-3, cytomegalovirus (CMV), adenoviruses, Herpes viruses (Herpes
zoster and Herpes simplex) fungal meningitis, lyme disease, malaria) in a mammal,

comprising administering to a mammal in need of such treatment or prevention an
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amount of a compound according to claim 1, or a pharmaceutically acceptable salt

thereof, that is effective in treating or preventing such disorder or condition.

14. A method for treating or preventing a disorder or condition that can be

5 treated or prevented by antagonizing the CCR1 receptor in a mammal, comprising
administering to a mammal in need of such treatment or prevention an amount of a
compound according to claim 1, or a pharmaceutically acceptable salt thereof, that

is effective in treating or preventing such disorder or condition.



