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Novel 2 - (l-aza-bicyclo [2 . 2 . 2] oct-3 -yl) - 2

3-di hydroi soindol - |-one/5 , 6-dihydro-furo [2 , 3-c]
w@osabvdone derivatives |igands for al pha 7 nPCDSE2008000574

acetyl choline receptor TECHNI CAL FI ELD Thi s i nvention

relates to novel isoindol bnes or

phar maceuti cal | y-acceptabl e salts thereof, processes

for preparing them g u@ogﬁkﬂggﬁ@03|tlons

cont ai ni ng them and Eir use 1n therapy. This

invention particularly relates to |30|ndolone

unds that are ligands for ni.cotinic

o olPF Brsett e Bee b M drxefie gt efinea daraatiemmasaptica
acth%r&\ésgégQ’oPﬁ% 2incCRBPALRASVIN LS a*?ﬂnﬁ!é%uﬁbaﬂ‘%bin@bﬁtlons

acet yl'chol'i ne receptors in the treatnment of a range of
cordplssmgds:cb derivatives agd tostie pesofsiuolh fereratiives dsuative hatapsutistagents.

Xi et ssion,. schj hrenla 0 t
ot BB i SEP RERE PR e P S MO Woutfinsas.
WO H66538, WIBBU/68018. WORmBH50a8ad WObd/e47dkaci | i tating
snoklng cessation, for providi ng neuroprotection and

| nd@bemgklapﬁaarg sbemotastipscybranesdhajerasleasadbyve Disteaiagiettof cells to
attli%ti rrelzécdgéla)g%s ' 5 ce?lts e%cq%eﬁ? MAs%gﬁgs a%ﬁ a{erﬁn%gﬁ <§ sltes of inflammation

andHlsppRYy a50]erin ﬂ{b”m%raﬁeﬁ of tellsiof tlf@dirﬁ:uﬂ’eatystéhe Iﬁh‘étrfokmes play an
vol . 30, . 41-50Q, Academ c Press Inc., San D egq,
impgegtang e | mnwwr}q agghintiamugatory( resppnses-iRgariey SW%‘&W diserders,

oL B EE RSN E B IE LR
rheumagnid axd)]nrﬂmmdmp]&smiermsz Cfliené smalt mcyéterfmblendes are a growing
r or-re ive co unds. in accord w,th fornula l ..
SuRGHGIGY 9L 503 0% BRI PO aoier S CS EervEovs Fpoige Gjot; The
chéindlﬁné'su%@rf%nﬁ? darl¥e #9128 iR61RE nfaﬁ@%?ohﬁsdéﬂﬁﬁﬁng OBk RIS Rtic
a substituted or unsubstituted or
structural motifs, the Cys-X-Cys (C-X-C, or o) and Cys-Cys (C-C, or () families. These are

distinguished on the basis of a single amino acid insertion between the NH-proximal pair of
cysteine residues and sequence similarity.

The C-X-C chemokines include several potent chemoattractants and activators of
neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptidé 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and lymphocytes
but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and
MCP-3), RANTES (Regulated on Activation, Normal T Expressed and Secreted), eotaxin and
the macrophage inflammatory proteins 1o and 1 (MIP-1a and MIP-1().

Studies have demonstrated that the aétions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCRY, CCR10,
CXCR1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of
disorders and diseases such as those mentioned above.

The CCRS5 receptor is expressed on T-lymphocytes, monocytes, macrophages,
dendritic cells, microglia and other cell types. These detect and respond to several

chemokines, principally “regulated on activation normal T-cell expressed and secreted”



10

15

20

25

6- menbered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atons, 0 or 1 oxygen atons, and O or 1
w@ 06001984 ons, or selected froma substituted PCT/SE2005/000574
unsubstituted 8-, 9- or 10-nenbered fused aromatic or
het eroaromatic ring system having 0, 1, 2 or 3
nitrogenatons, 0 or 1 oxygen atonms, and O or 1 sulfur
DNOIFS), il mﬁidnﬁnaeggﬁio%m f1P- 10! RSB 1 B
(R?yster%s, vvh%n_ggubstitute ) havie(g/gﬁgﬁ/gst iat%glnts 1Baﬁgm°nocyte
chembattraciantiprotan-gMEPKY)| , - C3- C6eycl oal kyl
- al koxy,. -.C2- C6al kenyl ,. - C2-C.al kynyl, hal ggen, _.
- TR i ToSr ey eF i T e gystom Gy i of discase. Tn
manid2d33s es 1NRAe N EBxpredtHENFRIRS wiidd: confrlBttd birectly or indi
-C(O NR2R3, or - R4, R2 and R3 acrocra1 In épg%%gn%rlu)lldlrealy’to
tisyyis|desagel Gonssaedntiyciohibitengtbe feopninhgnt oHthess cells is beneficial in a wide
- Cl- kyl, -Cl-C4al koxy, -C3-C6cycl oal kyl, aryl,
rar}gggog%ggé}s?{ -C(O R4, -CORR4 or -SO2R4, or R2 and R3 in
COMQQRA is @R olaSo=reédpeor fX BHR)1kmd Vther Arfddd) allfé‘wiﬂ‘éz‘ﬁfe?é ArdBes to
is oxygen, sulfur, NR4, or a bond, j is O 1, 2, 3 or
enter gally. Bloaking thg recpptog with a/CCRH antmeonist of infkupies deveptoy internalisation
t%edl RE . r ( iy .hydrogen, -Q‘al kyl,
“Harfﬁé oggﬁé?ggggygﬁggd%SEﬁ?ﬁ{%ﬁg% %pounds of the
| nv&he preserdigventiowpiovides apgeyldR@r idBane compound of formula (I):
receptor-reactive co unds in accord with fornmula |1

or I'll: p pi wherein: g esents or CH2, NH, O or S
G represents CHFQ?-—E
hal ogen or a substitge

sel ected from hydrogen,
6- menber ed aromatic or- het Broar onat i @ ring having 0, 1

or sunsubstituted 5- or

or 2 nitrogen atons or 0 € ons, and 0 or 1
sul fur atoms, or sBFécted frowm A s Y tut®d or
unsubstituted 8-, 9- or 10- efed fused aromatic or

heteroaromatic ring systemhaving O, 1, 2 or 3
whegiet: ogen atons, 0 or 1 oxygen atons, and O or 1 sulfur

.atons, sai romati c or heteroaromatic rings or ring
Al%f}%tegfh%r,ls\(/@% Zsubstituted, having substituents
Liselested from -G C al kyl, -C3-Cé6eycl oal kyl,

- G - Ceal ko>8/, - C2- C6al kenyl , -C2-C6al kynyl, hal ogen,
Mis@R", ONGPS(Q)OF8(0)eS( O nR2” wherein mis 0, 1 or 2,

R! is@?ﬁ&@?a&&l@%@@u %t%?éd b%en&l%cl]c}?ftself optionally
substituted by halo, C1.4 alkyl, C14 alkoxy, cyano, nitro, CF3, OCF3, (Ci.4 alkyl)C(O)NH, .
S(0):NH,, C1.4 alkylthio, S(0)(Ci1.4 alkyl) or S(O)2(Ci.4 alkyl)} or heteroaryl {which itself
optionally substituted by halo, C1.4 alkyl, Ci.4 alkoxy, cyano, nitro, CFs, (C14 alkyl)C(O)NH,
S(0)2NHz, C1.4 alkylthio, S(0)(C1.4 alkyl) or S(0)x(C1.4 alky1)}], phenyl {optionally
substituted by halo, C.4 alkyl, C;.4 alkoxy, cyano, nitro, CFs, OCFs, (Ci-4 alkyl)C(O)NH,
S(0)2NHa, C1.4 alkylthio, S(0)(C1.4 alkyl) or S(0)x(Ci.4 alkyl)}, heteroaryl {optionally
substituted by halo, Cy.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, (C1.4 alkyl)C(O)NH, S(O),NH,,
C1.4 alkylthio, S(0)(Cy.4 alkyl) or S(0)x(Ci.4 alkyl)}, S(0):R’, S(0);NR°R”, C(O)R?,
C(0)2(Ci.6 alkyl) (such as tert-butoxycarbonyl), C(O).(phenyl(Cy.; alkyl)) (such as
benzyloxycarbonyl) or C(O)NHR'!;

R? is phenyl (optionally substituted by halo, CN or C4 haloalkyl), thienyl or halothienyl;
R%is hydrogen or methyl;

R%is hydrogen or C;3 alkyl;
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R2 and R3 are independently selected at each
occurrence from hydrogen, -Q Qal kyl, -d-C 4al koxy,

wo gsaewsd oal kyl, aryl, heteroaryl, -C(O R4, -EBOR&ER00F/000574

-SO2R4, orR2 and R3 in conbination is -(CH2)j ( CH2) k-
or -G(CH2)j G wherein G i3 oxygen, sulfur, NR4, or a
bond, j is 0, 1, 2, 3 or 4 and kis 0, 1, 2, 3 or 4,

R*angfiRd of Six hféﬁﬂi@%dlq{ﬁgrbé&c&edoﬁﬁéﬁrﬁgg Qttlez?s@céﬂe 929517{{ 51:?;910 &ne to four

from hydrogen, -Q Qalk aryl, or heteroary

NitfQges AOMmSRN, J@Rﬁloé mpagswnﬂemlebmmr s, enantioners,

d .
Ipﬂa\r/ %@g | C aI §aa19 bgtg&cgglp Fg)rgﬁgg)%gpnaélgﬁﬁgﬁm@d &y oxo, Cy¢ alkyl
f or [whigh g o;ﬁlbnally mbmfsaq;ﬁuiak%ah Q! rmHs ) ARSxA fsgcl salkyl),

fornul ati ons cont ai ni n% em nmet hods of usi ng 't
t r e2tONFsetlsdy HRo(Contlkyl) onbeteiocyay! fitselfiepionally substituted by Ci.

co I eut i ca

ConahoPRth HlopRo PRl AL RE bk SRloekh Wit S ualiape0CFs
use@(@)mm glfaxy9, CNe@O)NEES 0@«‘)%&’?4%%31)3@(0%%1@1)2 NHS,,
use {: qlg,l n.the manufacture of nedi canents

1S oS4 AIERY PBN(Er ialaver= (E(Qi(féll s@faily kwhergin theedled is optionally
Par B, f r .ni oti ni. .
ace%%/b?’g{ﬁgilrdl ne rg‘gep dr} ru?a)a tive E[wh%g]ulg §u Xé@%ﬁn ted by
wi t halogannGl.aalkyl, ChJ4 alldory, €0y, OEFs, @S @itts SOC,. Ly1), D) (Cy.y

ubdTD of SO GBERE S RS s TOMAD ACNB G,

or C@O)@J(@@E Qﬁﬂ)i ér S(U)ﬂdﬂ 41k P [ther(lAanle glkg1 % ?g&?dll%ssubstltuted by

at ons, at ons, ~ and or

or ﬂmrel}ﬂ éaz Gfaﬂléﬁwg Goulsselpalisyle 6N C(O)Mih SH(OYNHesheByIC) 9alkyl),

d h
or by TR e 50 By Bal PLoZHOT. Sy e, oc,
OXy¢j@o,atineEs (CRNSIkHI) ‘B(@(Q%lamﬂ) &W%(Cﬁﬁﬁylﬂr&@ﬁiﬁ [which is
or heterparomatic rin rong sy
s u btionaliembstiatad iy he Ilal @u@ﬂt}é @34 eélswd cm; (Qﬁ?FgCt;yeﬁio nitro,

N e ey

V\/n erwhene podsibld) a rhwlﬁagen-dﬂ%%eterd@ae@) F@&M@s%%stituted by

are

&wéﬁgﬁ%wngﬁ a&seaut@ibygé@h%% PEhés. 4fa}k@wy OCF;, NHy,
PR st S AL o BB S
C(O)(C1.4 alkoxy), CONH;, CONH(C1.4 alkyl), CON(C).4alkyl),, cyano, aryl
{optionally substituted by halogen, Cy.4 alkyl, Ci.4 alkoxy, CFs, OCF3, cyano, nitro,
S(Ci4 alkyl), S(O)(Cr.42lkyl) or S(0)2(Cy.4 alkyl)}, heteroaryl {optionally substituted
by oxo, halogen, Ci.4 alkyl, Cy.4 alkoxy, CFs, OCF3, cyano, nitro, S(Ci.4 alkyl),
S(O)(Cr.42lkyl) or S(0)(C1.4 alkyl)}, heterocyclyl {optionally substituted by Ci.4
alkyl, aryl [optionally substituted by halogen, C;.4 alkyl, C;.4 alkoxy, CF3;, OCFs3,
cyano, nitro, S(Ci.4 alkyl), S(O)(C1.4alkyl) or S(0)2(Ci.4 alkyl)], SO;NH(Cy-4 alkyl),
SO,N(Cy.4 alkyl)s, CONH(C1.4 alkyl), CON(C1.4 alkyl),, CO(Cy.4 alkyl), CO(aryl)
[optionally substituted by halogen, Ci.4 alkyl, C1.4 alkoxy, CFs, OCFs3, cyano, nitro,
S(Cy.4 alkyl), S(0)(Ci4alkyl) or S(0)x(C.4 alkyl)], SO4(aryl) [optionally substituted
by halogen, Ci.4 alkyl, C1.4 alkoxy, CF3, OCF3, cyano, nitro, S(C1.4 alkyl), S(O)(C;.4
alkyl) or 8(0)2(C1.4 alkyl)]}], Cs.s cycloalkyl, CO(Cy.4 alkyl) [optionally substituted
by halogen], CO(aryl) [optionally substituted by halogen, Cy.q alkyl, Ci.4 alkoxy, CF3,
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R2 and R3 in conbination is -(CH2)) G CH2) k- or

-G CH2)] G wherein Gis oxygen, sulfur, NR4, or a
W(bmod/101'9ss'rs 0, 1, 2, 3 or 4 and k is 0, 1, 2, BCDSEAP5/000574

andR4 is independently sel ected at each occurrence

from hydrogen, -Q Qalkyl 4 aryl, or heteroaryl;

st er eoi soners, enantloners in vzvo- hydrolysable

pr %éﬁseik&ogﬂf#ropb@fl% (C)’ﬁélﬁﬁ%ﬂ@)d(ﬁz(@' bikyl)], SO (aryl)

t hereo er conpoun i nvention are
ni dopticriatly acktipitedioy hzdegeme 6epal<1515'1-, Ceaetkions onP&indyang nitro,

or Tetnitol) SEDB 208hi ot Al D S SRS o

S u hbitites @yqruoﬂﬁﬂu eeIo(tYL SdyDa rﬁl [oﬁh@iﬁﬂl&@ﬁbs&ﬁu’ced by halogen, Ci.4

aromati ¢ or heteroaromati c rrng navin

ni tallgge@i. zaalbwsv QF3,dPCHs, gy@vgemtrat B4 2 ﬁwé) §(<&wa9§@’9 o S(0)2(Cr-
o oo g5 5L AT DuBHTR) b b e AL B SRy
het@FzO QCF]Bdglasio, frht'ﬁél Stgs) ARy, 88(0')931Q,a1k%f1) ot 860)2601 4 alkyD)],
nitrogen atons, or 1 oxy %en at ons éu”kly
at dﬁ@N}KQu dalhﬂ&»rﬁ@NH(wl) hertionathy mbatltu&edrtm%giogﬁfl RJyl Crg

{
SLPUETR I PP LSO L 400t

6a|$@31\§1{(cl(;a}k§£§airlse)awcmaﬂﬂﬁlﬁ5al kynyl, hal ogen, -
-N2, -CF3, ' -S(O 1nR2 wherej

2 R3' prquple@( 2 rlng:pm@gk nae%eteroewzleﬁz 18 suéitél\%ﬁ by an alkyl
;;1 safd AR doBn it riRn a{g& HaTH3ER! @ﬂcjae@ﬂ‘l A& STFINH,, NH(C,.

occurrence from hydrogen, -
- Cr @kjd@;)N(,Cl z;ﬁikyl)ﬁtﬂ(el deklyl S(Oé@laf alkh’@tclé‘ Y%Q)ZWL + all(lpystituent
R4 o % \%\3 te )l DAtds0on is
ets f1d tae aquﬁr%geﬂ SRR gen,
thesff&'/je o 6ix Mber@d hélerd Rf bdifig Optichall? fusdd @ a éyAsttbxknd, Piperidine,
, or 4, and R4 is independent]|y selected at

benzalmeh pymd:lue,rmfmclemm, qvwnnwn@g@wraz@qn@g,ghqﬁ(yng cegbw atog)s of said

fuse,fgey&'icﬂ%%/rgﬂ, yétgﬁ{ilglg Lﬁ%gg%l:eg%%rgdw 12 ngyﬁgéezrmc’e pﬂrlnmldlne or pyrazine ring

beiRd) aﬁﬁmﬁﬁygﬁ&m&w@wﬁm@hi € §ﬂk§rl§01 helkerf, CIRAOCFS, Ld:lyato nitro,
of the invention are th OSEIIH accord(\i\n
S(Glggﬁml)a S(@)(Er-4 alkyl) or S(0)2(Cr4 alkyl); and the nitrogen of said fused piperidine |

ring being optionally substituted by Ci.4 alkyl [which is optionally substituted by oxo,
halogen, OH, Cj.4 alkoxy, OCFs, C(0)(C1.4 alkoxy), CN, C(O)NHz, C(O)NH(C1.4 alkyl),
C(O)N(C 1.4 alkyl)z, NH,, NH(Ci.4 alkyl) or N(C1.4 alkyl),], C(0)(C1-4 alkyl) [wherein the
alkyl is optionally substituted by Ci.4 alkoxy or halogen], benzyl [which is optionally
substituted by halogen, C.4 alkyl, C1.4 alkoxy, CF3, OCFs, cyano, nitro, S(C1.4 alkyl),
$(0)(Cr.4alkyl) or S(0)x(C1.4 alkyD)], C(0)(Cr4alkoxy), C(O)NH;, C(O)NH(C1.4 alkyl),
C(O)N(C1.4 alkyl), or S(0)2(C1.4 alkyl) [wherein the alkyl is optionally substituted by fluoro];
R’ is C1.¢ alkyl [optionally substituted by halo (such as fluoro), C1.4 alkoxy, phenyl {which
itself optionally substituted by halo, C1.4 alkyl, Ci.4 alkoxy, cyano, nitro, CFs, OCF3, (Ci4
alky])C(O)NH, S(0),NH,, C1.4 alkylthio, S(O)(Ci.4 alkyl) or S(0)2(Cy.4 alkyl)} or heteroaryl
{which itself optionally substituted by halo, Cy.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, (Ci.4
alkyl)C(O)NH, S(0),NH,, C1.4 alkylthio, S(O)(C1.4 alkyl) or S(0)2(Ci-4 alkyD)}], Cs7
cycloalkyl (optionally substituted by halo or Cy.¢ alkyl), pyranyl, phenyl {optionally
substituted by halo, Cy.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, OCFs3, (Ci.4 alkyl)C(O)NH,
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wherein, Rl is selected from hydrogen, hal ogen and

substituted or unsubstituted phenyl, pyridyl,
waeuiosedi98y |, pi perazinyl or norpholinyl, said PEESEI005/000574

pyridyl, quinolinyl, piperazinylor nDrphollny, when

substituted, having subsPituents selected from

-CrQal kyl, -C3-C6cycl oal kyl, -d-Qal koxy,

S(OSZ@,}C@%{%I% S(%%M%Y)@s&ongtpmgﬂ)} @éte%amopuonauy
subsﬂﬁftﬁd\ﬁsﬂgﬁo - CR2kyl CERCRROYY, cye@@eﬁwo B, (Ccuatlhyl)C(O)NH S(0):NH;,
0 oun
Cus BN SLORE 1 e PES IO RO o Bt P b PR o

conth\én’%r heYeroJ:})éhyrrl P"‘{%f)ﬁéﬂ'éllgasu@u&ﬂé’d @S(ﬂ)@((ﬁ% atig) diE(I{O)(Cl 1alkyl)};

Parti cular COﬁ'pOUﬂ s of he i nvention
R® anth @ébard,emdepebémﬂyehsedrngqm 61- phléwhbe@@mllzzépbs}tm&é@ bbbalel(alch as

fuofeh GretRen: Bisnsh nfich dbeE FridR i Shustilicd BYRRL G alig. O
alko‘SE?r &afb, difh6 @LOOEF;, 8(0@451 I)Q((S}NIDFS{O@JNHZI;IQﬁaIk@lthlo S(0)(C1s
ment. In a particular formof this aspect .of th

alkyiDnordH(O)661.4 4llsy mlmtmgarwé {hish Haelf optionaky pybstimeddydlo. Cra

i 3L S oL PRI NSH SRS, ST, it SO
alkyll)’kﬁ ey£Cof alkj’rll)}]L a5y ciedian g@tmﬁaamwmbs@mtedfhyrhaﬂq ot Cralkyl),
known mnet hods. Known q cl.u (
pyra@wé@&lp@ﬁr{ppﬁl@lanSb‘gS@ﬁa?# Brbelpstr il g e e1ag. . CEs
ocky gcnbﬁaahl?ﬁg&q%ﬂgl; §S%BN?B SOELE It tg(om TRBNGR S(OHAT14 alkyD),

nation trlt lTumgas In
hetepsglefopaondllyasupsiitiiedibyimbaCak yikyl, Con alke)y, @X@mfarmgt@, &3, (Crs

alk;tli?;jr J ng&i)glgi{@, é\ @@ﬁgﬁq g @f@é;‘\g@{}ﬂs (2)S @Cfall?yl)} ora 5- or 6-
merflealglaﬁflﬂfg%g} Gt rhmgthete%%mlﬁﬂg (Sftich ey SubYgIttdd®y S(0)y(Cr.s alkyl)

itrumaré useful for the discovery of
(K(KGQ@L4mﬁqm»;nal conpounds whi ch bind to and nDduIate

Act I
R aBih ot Rt SRR o il SRR BB jcin o oma -
or -BERBERH rin ?WGH #ioptibralyabpdtested mwmd&yMpryhsﬂérem the
in assays that neasure the displacenent of

pheoylmingis dptiomlixsylstisuted by balﬁdqyla@o G¥tre, iy 4FRrY. {Ehzagkﬂ, s alkoxy,

L
SO RN (dRYE, ABINIER2, 5D SEHAIRES 311D NAYONR, 4 alky,
NH) gglﬁgﬂl‘lgggiglﬂﬁ Nl iy M{@(Q)Nﬁz,dﬁ@)mzﬂﬁ(@)l\ﬁi(@m alyD)a

SO ont GoRE L LEvhAESREN Hyt), s, BARS T CHLCF; or
OCFs);
R® and R'? are, independently, hydrogen or Cy.¢ alkyl;
or a pharmaceutically acceptable salt thereof.

Certain compounds of the present invention can exist in different isomeric forms (such
as enantiomers, diastereomers, geometric isomers or tautomers). The present invention
covers all such isomers and mixtures thereof in all proportions.

Suitable salts include acid addition salts (adducts) such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,
methanesulphonate, p-toluenesulphonate or formate. Acid addition salt is, for example

hydrochloride or formate.
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i nvention the conpound conprises a radioactive

hal ogen. Such radio-1abel ed conmpounds are synthesized
wygoosnespor ati ng radi o-1 abel ed starting mat erP@i/SEY5/000574

known methods. Particul ar enbodi ments of this aspect

of the invention are tho$e in which the radioisotope

is selectedfrom 18F, 1231, 1251, 1311, 75Br, 768Br,

778 eQ B thGHAd 28 TR0 IR AichQ athBlifite) and th

aspecet oﬁ?ﬁ%#ﬁ@%n%f@ﬁﬁ S&tl at aign vvhiﬂgﬁ t he : 5} ¢) and the
prededtindbitivhapeers all 18¢h solvatanot her aspect the invention

rel ates to conpounds. descyi bed herein and their use in

t heHalBgeraifdof %aem#epaéfj%?a HOTQ eI S5 giforg g oo,

anog f%ﬁﬁ%eﬁ{d th&iELdsYE i SN of BEACRABGRM drldeirsl $6r &ample, methyl

conpolnds descri bed herein for the therapy of diseases
(sonetities hipravimtedigMeh ethak i mopyf iseripeeryl.mi-eutak seoybwnlotritertbutyl.

tors. A i cul i :
o1 Ak Ce byl By deRgeh i R i Gl Raa e EHGIS B s
di seagetiTedirksmplBr §Lmprdpie ﬁ@elbbaﬂqufr cadlohdgdt i ni ¢

p

acetyl chol i ne receptors. Another aspect of the )
i nvidHliiniond hetrsonyelid ssessnitrogen-hedonon-premetie At 4.6y or 6 membered ring

rophyl axi s of di seases._or, Ry ' ' o .
optBagRot TS s oreita g Wi Glof KRGk ok Bls5 Borpprising nitrogen,
oxy88h 6 BB 16 BN iesafpledivinidisyleddenigingl, pyrrolidinyl, piperidinyl,

_therapeutical ly-effective amount of a conpound of the
piperaviayk orphobnyl o dbiparerpholinyler i ng from sai d di sease or
condid i OR. i . j .
. ~ Of 6= 1
ovart oAl ARGL R Hling hbSeoRIAR R IonlaAS, or example, only
oneMigoginatbhealditharritgratoms heing earpon. sk, fapxampleapymelidiayl or
. or_mani c depression. Another enbodi nent of this aspect
pipgidipyle invention is a method of treatment or
pr Oﬁgtglo%i‘ﬁ?s A arBﬁH{i@B 88k eRimuLRIiAL bptiodasly $6eH it€ one or more other
~disorders or intell'ectual inpairment disorders, which
ringso ngnprisisg gtidedshomst letérpajom selected from thegirdup eohfpsisiiguatrogen,
amount qf a co und, of t I nventi.on. otf-he -
SR R -@xgi*sg%e&?&g?f GG SRR hereos Hetgroaryl s,
for @karh I8 AR hicRY1 @IsORA¥WA%E ThiopHRey13i pyriolia, Wiaselytjedothiszolyl,
Al zheimer’'s disease, |earning deficit, cognition . X
pyrdzdlylc pxazolyl tisaveralyl, teidpeelyl, [h%ﬂbtrgazp%@yrlgmympy@ﬁww’ indolyl,

Sey ot rom, e ! |
bespR Sk K0 R i bemk BT HeR b nieRPY IEC KSR TElitidiy or
ber2fhiFHRATY, | iaddz6ly] Waasigiidhzole, tdhswinctdyl, banzBradolyisemizthiazolyl, 1,2,3-

di sease, Huntington's disease, Tourette!'s syndrone, O
bengethiasipzglybendmidagopriding dyushias impp 195@?’&5@8{ @%‘?0 3.

o B9, PR e TR A Skl 215

benzothiadiazolyl, benzofurazan (also known as 2,1,3-benzoxadiazolyl), quinoxalinyl, a

pyrazolopyridine (for example 1H-pyrazolo[3,4-b]pyridinyl), quinolinyl, isoquinolinyl, a
naphthyridinyl (for example [1,6]naphthyridiny] or [1,8]naphthyridinyl), a benzothiazinyl or
dibenzothiophenyl (also known as dibenzothienyl); or an N-oxide thereof, or an S-oxide or S~
dioxide thereof. Heteroaryl is, for example, pyridyl, pyrimidinyl, indolyl or benzimidazolyl.
The five membered heterocycle of R* is, for example, pyrazolyl, imidazolyl, 1,3-
dihydro-2H-imidazol-2-one, imidazolidin-2-one, 1,2,4-triazolyl, 1,2,3-triazoly], tetrazolyl,
oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl or thiazolyl (such as pyrazolyl,
imidazolyl, 1,2,4-triazolyl, 1,2,3-triazolyl, tetrazolyl, oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl,

1,3,4-oxadiazolyl or thiazolyl). The six membered heterocycle of R* is, for example,
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prophyl axis of jetlag, nicotine addiction, craving,

pain, and for ulcerative colitis, which conprises
w@eivsnowseri ng a therapeutically effective anoR@I/SES00%000574

conmpound of the invention. Yet another enbodi nent of

this aspect of the invent/ion is a method for inducing

t he cessation of snoking which conprises adm nistering

pipe%@r%%xeﬁi?%gigﬁmﬁgn e 1R e©P SRAHGALQE h&tErobdie bt ROR fused to a

ment of this aspect of the invention is
benzenp lva pymdieeting dle rendtpapshicydie is; dmamp}ﬁg bgnzg@rﬁgg@}ﬁa 1grdihydro-

25t heiapol b Braie Do e e SRR el

[sudhrb\é %@ﬁilﬁﬁua&sﬂyﬁtb%ﬁzth&o?ym aF iReEdgyeidinyC @ipiesd ti on
seful for treating o preventlgg)a condition or

1m1d11|zekéh; Sdpyridemtl]]o N@@nﬁbﬁ? Bieongix siemperadsingdiptsr QF‘rY@{eI SR ¢for example
the E{I ‘%‘E‘HPEIFP dgﬁ%ﬁ%{egcgq?fc e é)?lgu ggs g é%% ?#@%&J@%@ E%}l 81np1g§hdme the

resu% 1eds, @br dARPIHNUSY 'V-@é’trahﬁdl'oelﬁﬁ-bbmzi)ﬂi’(&iazblheét 8,6f7-tetrahydro-

E A

armaceuti cal | y-acceptabl e salt thereof, effectijuve

3H-:m1daz<&615rq}gyr¢;hnmre4;éﬁﬂrﬁqtja@@&r1Hr1§6¢%f@|£4 SFlnysdume v%ﬂﬁh’fmnauy»
wheRﬁg? ﬁg? HIBLG u'inb%?etdl ror%g et e&%i%' & 1@“{ tekﬁrﬁﬁle(‘tﬁ‘é fi{: €hembered ring

I S“aspect o e 1 nvention

hetdrdy@least R4@ islfagedab a&aﬂﬁl"eﬁédmﬁnlky@ af pipenighios iltel resuliadg bibgclic is, for
i nvention for the treat rati on or

exa@pl?pﬁ%%?ﬂt%ra@?dfﬁtﬁ%ﬁmglﬁgééé@yﬁ M¥Hndi ti ons in which
aCt(bvaklgsp)p%%rglhﬁ f&PeZ;a Ié%éﬂ’éfyp AL SRyl bS1- -phenyleth-1-yl. (Ci

Tei of this aspec
Alkiyhketadonyh is, ﬁortehmplgepmfdﬁmﬂhﬂmmmnyl@mth}doh@{{@(@Hgﬁqroaryl is,

RERITR TR et e
NHbF(t)ﬁb ?nghefe%%lrlm&t APl @HI@(O)GH%}I’iﬁfyl eNHSQﬂ))IHBteroaryl is,

hi's aspect of the invention is the use of th

for wtmmdﬁﬂfs@aiyrxdwhﬂws(Obﬁclnglkﬂ@henwlemfpb%wmle tl\H%S(O)zbenzyl

NH&@(S};m lggol;}ilegc%rggryg] A :r?%cag{%plgl Iﬁﬁg (gseéH% fd?ﬁaﬁﬁC(O)NHheteroaryl
is, f@ﬁ&t d;ﬂe N'HG(O)NH}QIﬁﬂyl AﬂHec@)Nm@@fAmympuemes dot exaintpfe,

D sor anX|e%¥ SChIZO hreni a, or mania q mani ¢

NHEQNbengnl. WHEWATHE1 2 Alkhesesoary) it fon XamPle di sease,
Nﬁﬁﬁﬁ{:ﬁ pdrome neur odegener ative disorders in
apa! | S loss of cholinergic synapse, jetlag,
C esmadne@artihilag BsPeti e presentinveation piovidesn compbwrdli wigerein R is
that resulting from ex osurecﬁ%? roducts cont ai

hycpiet FHER. SrdiierE AR oG FOrORAIEGE 4 1568 CpFRpPgatom, one o

four nitrogen atoms and, optionally, one oxygen or sulphur atom, said heterocycle being
optionally substituted by oxo, Ci.¢ alkyl, H;NC(O), (phenylCi., alkyl)HNC(O) or benzyl
[which is optionally substituted by halogen, Ci.4 alkyl, Cy.4 alkoxy, CF3, OCF3, S(Cy.4 alkyl),
S(0)(Ci.4alkyl) or S(0)2(C1.4 alkyl)]; the five membered heterocycle being optionally fused

to a cyclohexane, piperidine, benzene, pyridine, pyridazine, pyrimidine or pyrazine ring; the
ring carbon atoms of said fused cyclohexane, piperidine, benzene, pyridine, pyridazine,
pyrimidine or pyrazine ring being optionally substituted by halogen, cyano, Ci.4 alkyl, Ci.4
alkoxy, CFs, OCF3, S(C.4 alkyl), S(O)(C1.4 alkyl) or S(0)2(Ci.4 alkyl); and the nitrogen of the
fused piperidine ring being optionally substituted by Ci-4 alkyl {which is optionally
substituted by oxo, halogen, OH, Ci.4 alkoxy, OCF3, C(0)O(Cj.4 alkyl), CN, C(O)NH,
C(O)NH(C1.4 alkyl), C(O)N(C1.4 alkyl)2, NH;, NH(C1.4 alkyl) or N(C1.4 alkyl)2}, C(O)(Ci4



10

15

20

25

30

A further aspect of the invention is the use of a
conpound according to the invention, an enanti oner

wao b@seefsor a pharmaceuti cal | y-accept abl e sal t PETIBE203/000574
in the manufacture of a nmedi canent for the treatnent
or prophylaxis of the di8eases or conditions nentioned
herei n. Anot her enbodi nent of this aspect of the

a1ky;1)h§$1{é¥én? ;hae Jfl gke%¢i§>%aﬁ>§ s1ibsEAMBRMYC, OfikdiCorifRES) CPD)O (T,

manu medi canent “for the treatnment or

alkyl); GPOYNEE ICSOPMH [Cunpatiyd), €6AREE 10 rlkybn dr §{QnE1ianllahi Grherein the
activation of the_ a7 nicoti cept bS |mef|C|
allypiiara B EHER LY Shor gl ool £ BP PR Rad B ffined

abotd1e use of a conmpound of the invention in the

manuf acture of a nedi canent for the treat ment, or
pr am hydtheﬂ aspeat thasuvamltlog prvidedpsomperad WheEHR i @ five or six

S FTE LT N T ———
opnBﬁLﬁl UK Hyotn 605G, the invention in the

rmnuf acturée of a nedi canent, for treatnent

pr ophidgaritonef smﬂiﬁtﬂrwdeé{ dieingppsionyl gras,qbﬁt%teg@y, Pt C1-6 alkyl
f f
C 9Bk BoRE oL B! 55, oot TG 35, ik,
entsrqdy(@ nblkfyf) S?D)%] SRBG1) dﬁﬂleﬁeh&ycllyl/ entstelfmptmsaltyrwbsj:steted by Cig
nﬁg e invention in gﬁ%ﬁ ﬂ@ Q&ﬂ?
nedulltyé{f@ h#Soqptlorlélé&t THbstuEsA bpfroaﬁhl% an 2gxy, OCs,
TR TS BT ety i

the invenfion’is the use
of m{@mﬂwﬂl)cbrdﬂ (G helkyhyle 6(OX61-i alky D éwhenainfthe ailykis eptiepally

3?2@5%23’3%%&%5{1«2%55‘? perch SBRSAIE Cordlonp A bRASRg by
g{ SHARNE Ay 1Y€, MRS £ 0@F3Weya<hb ﬁlla@rs(fal§ all99)s SW)(C14

erglc synapses. Ot er enbo i ment

aS pélotl) af S(ON£Ci-nalbyl)], 61(0)(€14 tlloxeCHP) Nz &G@Eﬁfﬁ(ﬁla@kﬂ)

IS REC RS, S RFe TERRERRH Y 8o Ale ATIFLGATERS sfiured by

u | RIS I’ N giuehyls CNA\'(EQOBN?HL @?{Q?NH(IﬂfenifMB 2 alkyOnplieanl [which is

rel at es use of a conpound of the invention in

ths)prhianalfya%tbﬁtxtetedf’oY&améﬂaéént@#kylaf‘%lr4 it CFatQ g, exgos nitro,

L] | 1
?@ %y@,rs 4 re}tgcyl 53§ z&é a’%ﬂ?ﬂroerg{c} EQB#CH?S optionally
ex RRBsTtEtel ‘By mamgu@tcsl 4@41@!1 aiyni alﬂgaxlyj CB4, IQGE;, E}@uno,t thigo, S(Cy.4 alkyl),

uses, netho di canment s _and conpositions nenti oned

her%ﬂi(@lh@lﬂm&oh@l 4 alkyD)];

- where possible, a ring nitrogen of said heterocycle R* being optionally substituted by
Ci1.6 alkyl [optionally substituted by oxo, halogen, OH, Ci.4 alkoxy, OCFs, NHy,
NH(C1.4 alkyl), N(Ci.4 alkyl)s, S(C1.4 alkyl), S(O)(Crsalkyl), S(0)(Ci.4 alkyl),
C(0)(C1.4 alkoxy), CONHy, CONH(C1.4 alkyl), CON(Ci.4 alkyl),, cyano, aryl
{optionally substituted by halogen, Cy.4 alkyl, Ci.4 alkoxy, CF3, OCF3, cyano, nitro,
S(Cy.4 alkyl), S(O)(Ci-4alkyl) or S(O)z(C1;4 alkyl)}, heteroaryl {optionally substituted
by oxo, halogen, C1.4 alkyl, C1.4 alkoxy, CF3, OCFs, cyano, nitro, S(Ci-4 alkyl),
S(0)(Cy4alkyl) or S(0)z(Ci.4 alkyl)}, heterocyclyl {optionally substituted by Ci-4
alkyl, aryl [optionally substituted by halogen, Ci.4 alkyl, C1.4 alkoxy, CFs, OCFs,
cyano, nitro, S(Ci.4 alkyl), S(O)(Ci4alkyl) or S(0)2(Ci-4 alkyl)], SONH(C1.4 alkyl),
SO,N(C1.4 alkyl);, CONH(C1.4 alkyl), CON(C1.4 alkyl)2, CO(C1.4 alkyl), CO(aryl)
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of conpound used and the dosage adm nistered will, of
course, vary with the conpound enpl oyed, the node of

w@eivsnowsy ati on and the treatnment desired. HOWRUESE2005000574
general, satisfactory results are obtai ned when the
conpounds of the inventidh are adnministered at a daily
dosage of about 0.1 ng to about 20 ny/ kg of ani mal

DOSeHH:A0 SubsFfl BPARBIRI, DENYL Y1 4l (B HYASRRD, niteo,

dust al néd rel ease form

WHFSl(OZJ&I glktybl &dO)dé;uI a)llksgl))mesb(loéz(fm alh?lc))] Sg@rdy [dpnomlry substituted
to e prefera to
ity iageCronke: Lot 156P Cor OB Faipiics PR DR, SCOIC1

C Orﬂﬁ}!'l);@r é(uggrt:%4 amyrm Bl 1c808, M) [o&)hsnaqgmngm&e@@wmgen]

a’ sol pharmacéuti cal carrie

I uUE(D(aayﬁ) Bopgindalti s’.ubs!nw‘sad bedatrgands:-«aflktlHe.4 aik&em Con OCFs3,

t h bl
S arpen s SC AR SRR DS OB RN R A% loptionay
of RBRIERH HRLAIIES I ,NAly1 T ERA A QF§ OCHs, 808/ @itro 08(Cy.4 alkyl),
parenteral adm nistration. Accordi to a further

as pi'a(é)()(Cbh atkyd) erﬁngCmalkXIHeS@z(iCs B Dilewrttpnally substituted by

mace Slt n.in I rahl e

PBGEY s RAE RS PR SAARHL ¢ S .
Of Ak &QNPOYTCR{ cidme hive S0, Qalkyt), S(ibl)i(@LMIeyl)/\bﬁS((I)f(Cl 4 alkyl)],
i nert pharmaceutically-acceptable diluent, | ubrl cant

or hegrpargl [optiually) substiated by @é?rtl?logleﬁ’b(l:ll Al sCrrfkoxy, CFs, OCFs,

CoLOA AU SC, DN 95 RORS AR EEON Gl

aci (dONH(h@ljt[owmna}ly Babstitut¢celost mﬂb@ns 6l. ualky)h §1 4 alkbey, CF;, OCF3,
al cohol s,

2 Lpseee rir SCTn R T s @ L o SQNH(C sty or

ThegGZN@ngﬁgl)prow ded a process for the preparation
of ch a pharnaceutlcal conposi tion which process

co nﬂmmdsd thiakivhen oring oitpgemdf said beterocyde Blisewbstituted by an alkyl

t 2EATRUS i A0 A0 1B R b SploB P PR rhkdR T OCES, NI, NH(C:.
I NGy BRYIEN(E, |y Blkgﬁpwtﬁﬁalﬁil) CB(®§@1\4hIk9 d)tda S(ONAT,eHIBA) Substituent

toformlnject sol uti ons. npounds accor |ngto
t heoti the earbp Attaghed ggﬂm rige gitedgen |06 saifl heterogree W chol i ne

the 613% egt oénse(nhbe{ecf 5 er}gtt: eekn% %%S%tgo%gllg ¥1%s%gl] X Xyclél}exér?e piperidine,

o ot

ben2&RL piriding, lpﬁ}ﬁdézeﬁd? p&ﬁmuﬁﬁ@@ﬁ)raﬁmmygq eheiny tisbdrtoms of said
the treatnment or. prophyl axi s of ?fg&r ol ogi cal
fuses] eystoherane, pipgiidine.ihenemnsoraeling, ZHieePYrupiding) of pyrazine ring

belf&%ﬁ% g&lﬁ%}ggu {lﬁlﬁé’d elﬁa(l)?g%g?(é X lg%lvgb onllég%sé @?SOﬁFﬁ leyano, nitro,
S(hAeTKR) s8D)(Pes alkyl) or S(0)2(Ci-4 alkyl); and the nitrogen of said fused piperidine
ring being optionally substituted by C;.4 alkyl [which is optionally substituted by oxo,
halogen, OH, C.4 alkoxy, OCFs, C(0)(C1.4 alkoxy), CN, C(O)NH;, C(O)NH(C1.4 alkyl),
C(O)N(C1.4 alkyl),, NH,, NH(C;.4 alkyl) or N(C;.4 alkyl)z], C(O)(Ci.4 alkyl) [wherein the
alkyl is optionally substituted by C;.4 alkoxy or halogen], benzy! [which is optionally -
substituted by halogen, C1.4 alkyl, Ci.4 alkoxy, CF3, OCF3, cyano, nitro, S(Ci.4 alkyl),
S(0)(Cy4alkyl) or $(0)2(Ci.4 alkyl)], C(O)(Cr4alkoxy), C(O)NH,, C(O)NH(C,.4 alkyl),
C(O)N(Cy.4 alkyl); or S(0)2(Ci-4 alkyl) [wherein the alkyl is optionally substituted by fluoro];
and A, M, L, R® R% R®, R’ and R are as defined above.

In yet another aspect the present invention provides a compound wherein L is CH.
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Theref ore, conpounds which are selective for the a7
NAChR subtype are preferred. The conpounds of the
WO pwenoioen are i ndi cated as pharnmaceuti cal s, iPCT/SE2005/000574
particular in the treatnment or prophylaxis of
neur ol ogi cal disorders, mdod disorders, psychotic
disorders and intellectual inpairnent dlsorders
ﬁg&fasﬁ 9% es%n%%&rt%rpémhasé éiéiﬁn;ﬁﬁﬁﬂ m%@m 80,
nanla an epression, and anxiety. Exanples of
| ntlald sl fuetheri aspevt theententips prcd@des ai coglpohsd Wh@hm Wies NR.
ase, |earni deficit, nition defici
ot CEIDLI GOEPCRE presrok i U OV it APTENE Hhegiin Ajsabsent
pl%f;%@ 5ﬁdfhér)és;§éc§f% %?ésenﬂiﬂ@erﬁ@mﬁ%”&%% aQondtpdfnd %@ﬂaﬂ At
| so be useful as analgesics in the treatnment of
CHﬁ%Hn chronic pain, and in the treatnent or

k] di
G SRR Mo R T RA pEndS B ol DT EHORLE g iy, phenyt
{op@bﬁzﬂ[ﬂﬁb&lth{éd\bﬁ}lhﬁfg t:b?mt 1e €|1 In 3gaﬁ>??gcg@ﬁw |nht¥kﬁ :Ctglﬁ,EOCFgg (Cig
napses ounds O
allcgAGUDNEE, SO ¢ eeal e, &(omcopﬁmyb))arg (@Gt aik])}, SEIR’ or
RS R PR R E PR AR S P LAl s b o

or ¢ nailiid), pyerish é{bpt[(malllﬂr Bubsgtutedon I@mc(sluraﬁ{yu QCpy adklaxgt 8yano, nitro,
cont ai ni ng_ni cot s al so I|e

CF3 Sifouitcrs HEOGQIE, $OVHEs Gve ahpriote: SHOGsetly) pRS(eCrs
alk§l§ CoL AT rHr 621?91{1%51‘9@ Hiﬁlo%éﬁ §orﬁ£m g%ﬁ A dy¥Bc ARk é&ﬁtfoﬁgl;w Substituted by

npounds e I nvention advant a
S(():)f(é):ua’:kyl)b)e(](@}(&h@lkyb} be m)re ef fi caci ous, be | onger

act have a broader ran of act t be (]
o Lot FRgedhe BT oz R ars e oug s Hep RO RO’ or
C(@!Rg%ﬁ’&gm‘ﬂs zﬁa‘flg ot OFf allé‘);aetF L G}U%&@I@Qlﬁ%'lo(gbﬁéﬂally substituted by halo

propertles he conmpoun I nvention exist in

or Glaswtlkxﬁa phenyd r{olexmmﬂy @tﬂmlmedfbyrheéo Gil4lalkyfl, Guhi adkoxar eyano, nitro,

e, B s o DI, SRS G Mol SO ap Qe

alksﬂf} G d Mmﬁelﬂbé@%&l qRrogkn E&tﬂaﬁ tHGLS clS HAE {optionally substituted by
onventi onal techni ques, racti onal

S(Q)z((]lsrtt alkwl)z)aﬂ(@)(cwﬂlkzgh} T aI HPLC Al ternatively the
Nl T S R S g B S

whéreia® 119 C1.¢ entgll UP@ r& mybkbblk\yoi {dptxﬁﬁdllycsabs&uireacbg ik oadri 3 alkyl),

Phar maceuti cal | y-a pt ahl e erlvat ves i ncl ude
pheay) R eeH iAo ied bY BRI L BTl Crr AlSOBS FBh AL CEpRCES, (Ci

RN O COR AL 0158013 SO LAY 0 o
membeérdd pitfogen exdmping, hetmd»aychq rihy dominhiby s@,stﬂmyedlrbyb%(@ﬁ(e;l-4 alkyl)
or C(0)(Cy alkyl)}.

In a still further aspect the invention provides a compound wherein R? is phenyl
6ptionally substituted by chloro, fluoro or CF; (for example phenyl, mono-chlorophenyl,
mono-fluorophenyl or di-fluorophenyl; such as phenyl 3-fluoropheny! or 3,5-difluorophenyl),
thienyl or halothieny! (for example mono-chlorothienyl; such as 4-chlorothien-2-yl or 5-
chlorothien-2-y1). In another aspect R? is phenyl, mono-chlorophenyl, mono-fluorophenyl or
di-fluorophenyl (such as phenyl, 3-fluoropheny! or 3,5-difluorophenyl) or thienyl. In yet
another aspect R? is 3-fluorophenyl or 3,5-difluorophenyl.

In another aspect R? is hydrogen.
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phosphoric, acetic, fumaric, salicylic, citric,

| actic, mandelic, tartaric and nethanesul fonic acids.
WORARMNGEL. OGY The phar macol ogi cal activity of PEESE2005/000574

conmpounds of the invention nay be neasured in the

tests set out below TestlA - Assay for affinity at a

7nAChR subtype 125| -a -Bungarotoxin BTX) binding to

rat th y&%ﬁﬂl@ﬂpem%ﬂ@&uon I@tang 'RE‘PQ&%HJ W&%ﬂ

honogeni zed in 20 vol unes of onogen
buf fep fYHRr asneattba urr\f&tlﬁ@n]sromfdes:m n&hp@mﬂnﬁl&rélﬁm is hydrogen

d
t ri ighé(tdr 9 %Jpgéftt}%“alg‘&#o{g (?lgia oégg i p%r%;@gg%plg; usudazolyl
1 mlhymasz}aimium_y]g,l 2tﬁﬁlaiMﬂﬁéﬂEbéYH1n%@§bﬁﬁ\Yt§&jasav\glérgcﬁ&% above. Ina

pellet re; extract ed pool’ed supernatants
furé}@ﬁ@mepu&e:g 1§264-triegolyilibieeddy Zl@pm@lyl,vmpérﬁﬂnylabmimmldazolyl

1,3 &hzﬁg%gg%&fﬁﬁmg'iﬁm F)/E % anelsyl grBaf%mu:iLa y 1n§§§\uch as

1m(dlam{l4,l5€]p§>ﬂﬂm5ﬂ al@@mtéﬁahyﬂﬁsiH%i&zo[@@c Eyltléﬁﬁ%l o 48, 7-tetrahydro-
nM EGTA [ ethyl en | ycol -
?’H'l&ﬁlaﬁS %t ?T(}]pé{flﬁlé‘b’})} ef’fcérOfZVhF@l}ﬁ gnsa:%stgtu’@d@r salpstitutérbly one or two of

the shin% S)? gﬁfeﬁﬂg g@%ég@g@ e 8"@11% 8 i a5 II%t%’ji \yfgé’téﬁ (which may

tauFém@rtse éathie frgtotfloan, iokd eﬁ]&cﬁ ﬁfay %Lh@ﬂéﬁse\/tb 't}{b Hhfdroxy form), Cy.4 alkyl
% n water was
sty Hep bbb s HesTREnAS bk by SO Ik GrallrD),
SO TR, NIRRES, (.01 80P e AR

C(ORY (plrenstl(C32 alkad) ay plieny I(Qﬁ £ alkyl)yWheﬁeﬂnhhe pheh PeiRe foregoing

bi. ndi n rocedure
oo YPB34 i Sicen o
S Ikgl): 169-174), rat brain (cortex and h| ppocanpus)
(qv?/ag(?ﬁgrrgmem zed gs in the [125]1] a -BTX bindi ng assay,
c enttyg furffercpspent ROas hi2diriazolul thl@ob@,Ol 2, 4epxadiasdipghl 1m1dazolyl or

] ded t n
L2 SRR o iRHBBPRIEE 0y HRSE B 10 S0P T
thiazelyh rlame-sxﬁcamﬂlﬂxbémtrﬁﬂa’zo@yl5bdﬁ§btr1‘é@61§l éﬁh@lqﬁﬁéa%gpym@l Fsuch as
nicotine, test drug, 1 nmM atropine,

imigfdo Koy o A Gheh o which lsmsé@mwcb@r substisuied &y ode 0Cwo of the
sanfétrb?] |d§fEén?éehsthdl étaﬂ{y? ?fop ¥ aﬁ\{g] gt B ufas{ﬁl?k%hﬁbf(%% é’gf (yvhwh may
tautgmenge @ th ketd éd>rm),e$(|0)!2(®1 Y elsk;fp,r C(omfzs Q@@)Nm@hbm@l BGlkyl)) or
pheﬁ?li%ll zr?al%%éﬁ} m n H%ﬂf)%o?}gebf%?egglng p%ggyl? lezcailkyl) groups is optionally
substituted by halo, Cy.4 alkyl, Cj.4 alkoxy, cyano or $(0)2(C1.4 alkyl).

In a still further aspect R* is 1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl, imidazolyl,
1,3-dihydro-2H-imidazolyl, 1,2,3-triazolyl or piperidiny] substituted as described above. In a
further aspect R* is 1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl, piperidinyl, benzimidazolyl,
1,3-dihydro-2H-benzimidazolyl, benzotriazoly! or an imidazopyridinyl (such as
imidazo[4,. 5c]pyridinyl, 1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridinyl or 4,5,6,7-tetrahydro-
3H-imidazo[4,5-c]pyridinyl), each of which is unsubstituted or substituted by one or two of
the same or different Cy. alkyl (for example Cy.4 alkyl; such as methyl), Cs. cycloalkyl, C.4
haloalkyl (for example CFs or CHF,), OH (which may tautomerise to the keto form), oxo
(which may tautomerise to the hydroxy form), Ci.4 alky! substituted by heterocyclyl (which is
itself optionally substituted by S(0)2(Ci.4 alkyl)), S(0)2(C1.4 alkyl), (Ci.4 alkyl)C(O), (C14
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Bi ndi ng data analysis for Tests A and B | C50 val ues

and pseudo Hi Il coefficients (n ) were cal cul ated
w@2008go9Be non-1inear curve fitting program ALREI/SE2005/000574

(DeLean A, Munson P J and Rodbard D ( 1977) Am J.

Physi ol ., 235:E97-E102). 18aturation curves were fitted

to a one site nodel, using the non |inear regression

A RSSO Ao (49U P

alkyfl) 25 bhe@l(ﬂﬂmml)dwtl%ﬂn thé¢ phenyl obthe rﬁ@egqnga phienyl(Ci- alkyl) groups is

optigar b 5y Belge bt g Bt B0 SOPAEH Fkehinal
/ Kffh a)l&)léi/ Bpbot Rﬂqgef e 4atrfé§élyle tt@atzo[yf 1 Msoxﬁaﬁﬂoly%h eaRMEslyl or

nk< 1.5 and a val ué of n=2"was used when n,

1,2 Setrrpioéjd sumtlaltadsm@%drlbemi atbpml Incefuetherradpess RE it yai%’caaquyl

e
imidB¥EL, }%}Qid"xgylﬁ%ﬁdlﬂbﬂ\blﬁéh fs'ﬁn)sub@ﬁtdt&is@r subaftutéd Wohél or two of the
eit st A and or Test B. Test C -

sarR-ag Idtfﬁmjgrt éhe chyhéfar ercaanple €14 dkyipsenhyas élﬂﬂﬂ@tliquvé Feeipalkely C1a

t
T
(whidhy tXokergetd the afjdn‘oﬁjf Fang), S(UDRC; M) o€+ alkylh)€$0) C(O)NH,,

C(ARE G s o MO ool Clo D F P hes ot et ) Rersi the phenyl of
the REEiAThE BIEI(BL. syl filts NG MR BTN R ARRAG . i £ €

dk@heqﬁmbwasaihdh4eﬂydbf 12- mell Costar plates at 0.5 nL
per. we at a c density of 300,000 cells,pe )
P EtIp g asech dﬁeSﬁP‘a‘P?éémé?P oG 5oyt PE g o)
cell density of 180,000 cells per nL and 1.5 nL
(12-wel | pl ates) o} nm. (24-well plates) of nmediumis
added to the trans II basol ateral (B) chanbers. The
mediumis replaced\daj1y and nonol ayers are used for
transport assays 3 days_post di ng. Monol ayers are
fed 2 h prior to perfofm ,@n por t(l@assay.
Chopstick el ectrode e posi ned to contact the

medi um on bot h si dey Kot nonol ayer and the resistance
across the nonol ayer is detern1ned Nor mal val ues for

whéIJ&% L, R! and R* are as defined above; and R” is 0, 1 or 2 of the same or different
moieties selected from the group comprising: halo (such as chloro or fluoro) or Cy.4 haloalkyl

(such as CF3).

In a still further aspect the present invention provides a compound or formula (Ib):

1
R\
N

d_LNQR4 (Ib)
"

wherein L, R}, R?*" and R* are as defined above.

In another aspect the present invention provides a compound or formula (Ic):
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CN, OH, Ci.4 alkoxy, S(Ci.4alkyl), S(O)(C1.4 alkyl), S(0)2(C1.4 alkyl) or heterocyclyl (itself
optionally substituted by Ci.¢ alkyl or S(0)2(C1.4 alky1))]; and J-K is CHp-CH,, CH=CH or
CH=C(C.4 alkyl); provided that when R’ is an alkyl group substituted by a halogen, OH, C;.4
alkoxy, S(Ci.4 alkyl), S(O)(Ci.4 alkyl) or S(0)2(Ci-4 alkyl) substituent, said substituent is not

bonded to the carbon of the alkyl group that is also bonded to the ring nitrogen of (Ie). When

resi stance across a nonol ayer are 130 to 160 Chns/cn®.
Transport assays are perfornmed nmanually with 12-wel |

w@b@saes19snd run in basol ateral to apical (B toP@)/SER05/000574

api cal to basolateral (Ato B) directions in
triplicate. Test conpoundd aredissolved i n DMSO and
diluted to the test concentrations with HBSS with the

final concentration qf D?@@ in test solutions <1%
Transwel | s are wash ' HBSS at 37C for 20 to 40
m n and conpl ene ateés are prepared. For Ato B
experinments, 1.5 HBSS i s added {lo) t he well

foll owed by 0.5 nL test/so\uti/on oRt;he insert. For B
to A experinments, 1. t est\solition i s added to the
wel |l followed by O. HRSS to the insert. The

inserts are transfer Ro the conpl ement plate and

whenalet. e B 6RO B i Foaom 1 AT O O] SR

€X[R g‘ef@ﬂ)‘i:her biRcl the %fésénﬁﬁ\%nflsﬁf?ﬁﬁf@defs h QGnpbendPbrfbRBula (1d):

and sanples transferred from both donor and receiver
chanbers to HPLC vi al*s~and anal yzed by conventi onal by
LC/ M5/ MS net hods p2Caf i bpation standards of 0, 0.005,
0.05, and 0.5 nmM werée<4sed. Cal culation of Results:

The apparent perneabil HNcal cul at ed R cor di ng to
S: Paﬁ(w X Cr)(A ctcCo)] x

the foll owi ng equa

1,000,000 (10 6 c 8e)., Fl u Rat,\p pp (Bto A
PapP(A to B) MB (%?eccR/ery)— {[( Cr) + (Vvd x Cd)]
(vd x Co)} x 100 "Where: Vr /o Nof receiver cnB;
Cr = Concentration in receiver at 60 min; Co = Initial

wh&einadk¥ ahi ® atensdifined abése=IMmlatine asfectRhsrhydCges:

Concentratjon in donor at. 60 mn; A = Surface, ar
Tr dAsiREhes agpect thepresptinvastipp SiRTELes dreopmpaund, etﬁfrf‘@ﬂ (Ie):
generally have an AoB/B-A ratio of less than 2.5 in

this test. PREPARA=ION OF COVPOUNDS OF THE | NVENTI ON
Conpounds of the inWention may be prepared according

to Schene |. General{ Experi mental Procedures and
Definitions Unless o ’-rmrsggisghggteﬁ Pglo i ncl udes
chl oro, brono, fluoro And\igdo I kyl " i ncl udes

met hyl, ethyl and | yneyr, c c or"ranched propyl,
butyl, pentyl or he r2C2 6al |l cenyl incl udes ethenyI

1- propenyl, 2- propenyl or 3-propenyl and |inea
&sdasaiefmed above; R® is C1.¢ alkyl [which is optionally substltuted by halogen,

R® is heterocyclyl it is, for example, piperidinyl.

In yet another aspect the present invention provides a compound or formula (If):
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cyclic butenyl, pentenyl or hexenyl; C2-6al kynyl
i ncl udes et hynyl or propynyl; the Cl-4al kyl groups
WO edosnowed t o herein, e.g., nmethyl, ethyl, n-preEyEE2005/000574
n-butyl, i-propyl, i-butyl, t-butyl, sbutyl, whether
al one or part of another 1¢roup, may be
strai ght-chai ned or branched, and the C3-4 al kyl
ﬂ“ﬁﬁ ' e.g., cyclopropyl or
“m%%@ﬁgﬁu dﬂ%ﬁﬁegﬁég%ﬁgg&?gferred to herein may have
ondn ﬁemmomhertahp@ethh@kesgﬁnnmnn subsddstaentpounder foonula (Ig):
Unl ess ot herw se.indicated, aryl refers to a phenyl
ring which may\\ pave 1, 2 or 3 substituents as
descri bed hd€?€i§).. Unl ess ot herwi se indicated,
heteroaryl referg-tQ a 5- or 6-nenbered aromatic or
het eroaromati c ying ¢ontaining zero to three nitrogen
atoms, zero or dne okygen atom and zero or 8 sul fur
atom provided t¥ the ring contains at |east one
ni trogen, oxygen, may have one
or nore substituenty as He i e|ﬁ§ Unl ess
ot herwi se indica [ i npl es: (i)
[ t emgper at ur e,
i.e., in the range to 25 C and under ayf at nosphere
of an inert gas such“as argon or nitro (ki)
evaporations were carried out by rotary evaporation in

R P R SRR RS e SO o
OCEL RO AEN), (dN’ G(WNHE &X@)ngﬁﬁ&lkﬂ) @@N(‘@ﬁd 311@9’1)2, phenyl

d
(lts%% opCra i cuEtE o Ao AT N QUL AU ISES (e D)

e ﬁ—?ﬁ!ﬁ}é; ?wﬁgrm ' tg? al@&ﬁ@ %ﬁflgnarll;lg%ﬁb%tgga Bg@ f?lg{lzchf 3 ﬂuoro}

C@O(somalkﬂst@(mﬂm a@d@wﬂ(zwalkm) @G@N(CﬁBﬁkﬁW (ONCLe ally)
Vis Detector) and a Varian C8 r

{w@smﬁhﬁ Yol lﬁ\ﬁ@*sqqa!}wvw%%ﬂ B eesas Hfﬂ“ée‘g%hab‘é(g%ffa%l g analkyl

groa) é?rfsnf’(nl.ecf'b (? lrrégpwl L h&%‘il&»{% {%Hz 1§ 8fky1) or N(Ci1.4

on V\/a agueo
alkylyd sfulbstﬂnmﬁ,csaid &nbeln:mdit/lsmﬁtb@ndet&ﬁolthe Uarbdm of théalkyl group that is also

triflyoroacetic acid, Sanple collection was based on
bongded tpy ﬂwawgfﬁﬁﬁwaﬁg )}ess otherwi se noted. In cases

whepqe, M%&BAS Eh %?ﬁw"ﬂl%ugﬁ RI UL, diicfl Uivehi s %Bﬁémgggilswmed by

( NP- HPLC) mas requi red, Dynamax | nstrunentation

oxcBalbg S, Gincklkowy] OO, Vi(©) DK ecilon), G, IC(Q)SHp (N NBL(C1.4 alkyl),

cRRELergins AEaNERC o2 ¢t BTG R EP DRI tyRetsin e
alky13s zsp%mmbgfﬁﬁ@d EﬁQL PYRExy brSsr &Y, ICTOROi,@lkyiA6 (O)NH,,

C((? ?\lrI-I(%rl zns?tlky\llslI tC(O)N(C1 4 alkyl), or S(0),(C;.4 alkyl) {wherein the alkyl is optionally
substituted by fluoro}; provided that when R%is an alkyl group substituted by a oxo, halogen,
OH, Cy.4 alkoxy, OCF3, NH,, NH(C;.4 alkyl) or N(C\.4 alkyl), substituent, said substituent is

not bonded to the carbon of the alkyl group that is also bonded to the ring nitrogen of (Ig).

In yet another aspect the present invention provides a compound or formula (Ih):



i sopropyl al cohol in hexanes. Supercritical Fluid

Chr omat ogr aphy (SFC) was perforned on a Berger
wWRi0spowRe SFC syst em general | y usi ng net hanol PCT/SE2005/000574

(containing 0.5%dimethyl ethyl amine) in carbon

di oxi de and a Berger Diol 12olum (5 mcron, 6gA pore

size). (iv) in general, the structures of the

end- product s of conpounds were confirnmed _ky nucl ear

magneti ¢ r@sonance (NVR) and/or Rectral (M)

techni qued] AP/ Cl nmass spectral re obtained

usi ng a~at e st atform L r and, where

approprlate data or negative ion

data were col ~ shi ftval ues merﬁh

measured on the delua sC roton magnetic reso ahce

ddt a

y at a field strength of 300 MHz;
the foll ow ng abb dti ons have been used: s,
singlet; d, do ’ riplet; g, quartet; m

mul tiplet; broad; (v) structures and purity of

thlréfrﬁ’{‘niﬁ@l Qtaﬂ(?l \{‘@Bi%h ‘?ssaﬁﬁﬁ f Qs dtﬁ eﬂw d}llalogtﬁ\&H Ci4 alkoxy,

chr omat ogr a ra re

OCEBLaCF(@OéCI <a1ks)l) r@ﬂ t(E(QJNH@J GIOONEECe 4 dlkvb,rfﬂﬁo)wcusamg)zaNHz,

el AR 8 Richy g o Dle PR Sk BaiaaP ol s optionatly
5 subSfufdByr®d, aMdx§Tor cms&i}abtomh 9£lk§1') %*Q@)N}EP%@W(& Salkyl),
organi c_sol vent or sol vent
C(@)Pﬂ& hlke PrYDHE -4 almmﬂemsalkmnsemmalmubsnmted by

T &) er|m
TSP 05 TR0 5 658l BERSOTIRRSS o .-
alkowsyr, © (s S HS, AHHIG). 4&u1@mﬂ<&rmtomhlk99§ sﬁHsamehmaaﬂ substituent is not
erials., For exanple, the fol OMAng Met hods

boqdﬁii fpsthe garon tiibeglon stoupithat s alyneonded pathgringmiteggen of (Th).
10 DU IR e S oy

-|30|ndol-l-on63ln general, the procedure of Cappel ||
et ah, (Bioor i c & Medicinal Chenist&*.(ZOOZ),
10(3), 779-8Q¥=) >y ol | owed.

(R -(I-Aza-bicycld[2.2 2]oct 3-yl )amine hydrochl ori de

salt (1.14 g, 5.72Nqy arbonate (2.43 g,
23 nmmol ) were refluxed i 3 (60 nmL) for 1 hour.
The sol ution was cool ed Q€ in an ice baf. The

wherein R> and R* are as defined above.

In yet another aspect the present invention provides a compound or formula @):

(1)

15  wherein R*, R® and R* are as defined above.

In yet another aspect the present invention provides a compound or formula (Ik):
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allyl brom de (657 ng, 5.43 mmol) was added and the
reaction was stirred at 0 OC for 15 m nutes, room

wao esoprosure for 15 minutes, and finally at rePdTUSEF00F/000574
30 minutes. The resulting
(R -1-allyl-1-aza-bicyclofl®.2.2]oct-3-yl ani ne was then
directly treated with 5-brono-2- brononet hyl - benzoic
acid nethyl, ester (5.72 muol) i n m ni mal anount of
et hanol heated at reflux o ht The resulting
m xture “Ter ed mu@m nd the filtrate
was concentrated |[under regducdd prgssye. The residue
was taken up Ty J Ifornaﬁide (60 nL) and
treated sequentiallly with palladiumR' )
bi stri phenyl phospi#ng dichloride (110 ng, 0.16 mmﬁ
and dii sopropyl g (3.6 nL, 25.7 mmol ). The
sol uti onwas heg £00 OC for 1 hour. HPLC
indlcgted conpl ete conversion to the deprotected

wheregrdBcis C, Thikys dwhiehts opmnalinbstituteddsr oxdl Bilogeae OWNCARdikoxy,

O BRIGH 33Evlic%r%@%%m&#@e?lk?zﬁééﬁ?»@(cl e, NE,

NE(CUPERYS of RRE]Pilicy B CCI BN/ Salk) EwRERRH gfg%gagrgmy

queous | ayer was extracted wt

Suhfﬁ_')utedThYeCmﬂﬂé@i}'sorlfh»pm} WEQ) (@)1 uslkel, C@)Dﬁhlz(@m@h'alkyl)

CQRRC TR R it B0 St BF e ¥ ot ombr e by

flucko} gstovided thaoehernRSighh QH@I gifolub E@Js@ﬂxte@&da B¥s ngfo%&? ‘bH Cia
under_reduced ressure rovide a solid. The Sol

alkgps QT HH@(IEH RS Qf ety S'ebShmen‘aﬁddfsulbsltlmeadls not
borfd@d@r? el grbBH %f IHeld TIISII %PJEBCE 4{% 30 Qoﬁaae? it ﬁalggfjnfg 4troger111%f (Ik).

A portion o s solid was

an alnya fucthbr Bpeq dsasedent ﬁl@h’tﬁfcﬁ@r@haésea &ithfourd h@redn R* is triazolyl
£ r adi i of .20 tg 60% acetonitrile in water with 0.1%
(Forrexamplfyl- S 4ctEpraly 1y eptipnally sestiiterby Cr-rllsyldGwabasmeethslsethyl, n-

g;t@l ifttko B & %&1&%9!;&1:%&?%{%%@%8&’ @(1%12751 ‘%i i, OMf, crLF, caucrs

5)J:19|—|Z 7.57 (d, J—88HZ 4. 67

I 3.12
( d dIéa’a sjlllﬁlfﬁerfsp@t g?e péeSEnw’seqtlﬂy ’pI‘%J_l% &cog}pgglzlca mhe@pb 1’{4 is:
2.73 (t, J =7.7 Hz, 3H), 2. g, J = 2.8 Hz, IH),
1.84 - 1.70 (m IH), 1.89 1% (m IH), 1.47 - 1.34
(m IH, 1.24 (s, IH; M : 1321/ 323 ( M+H) +.
5- Br ono- 2- br ononet hyl - benzoi £~achd net hyl ester
5- Br ono- 2- net hyl - benzoi ¢ aci{d nethyl ester (1.3 1 g,
5 72 nmol ) was dissolved in C jetrachl oride (40
Benzoyl perOX|de (10-20 ng) afd NBS (1.01 g, 5.72

R T T
alk;bys moﬁalagn@bd@mwdmy@q aﬂlébx%r ﬂ%ni}et?oﬁf(b% alkyl31r S(0)(C1.a

rs. Silica gel was ad
alkyl) {whereln the alkyl'ts optionally substltuted by fluoro}.

75

In a further aspect the present invention provides a compound of formula (I) wherein
A is absent or (CHy)y; L is CH or N; M is NR', O or S(O); R is pheny! (optionally
substituted by halogen), S(O);R’ or C(OR% R?is phenyl (optionally substituted by halogen
or CF3); R¥is hydrogen or Cy.4 alkyl; R* is 1,2,4-triazolyl, 1,2,4-oxadiazolyl, imidazolyl,
1,2,3-triazolyl, 1,3-dihydro-2H-imidazolyl, imidazolidiny! or piperidinyl ring {optionally
substituted by oxo, Ci.¢ alkyl [itself optionally substituted by piperidinfyl optionally
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t he solvent was renoved under reduced pressure. The

material was purified on silica gel using 5% ethyl
w@ae®saowsd n hexanes as the eluent and was det eP@i/SEOZ/@0574

be 85% pure by NWVR (contained 10% starting materi al

and 5% 5- bronp- 2, 2- di br omdfet hyl - benzoi ¢ acid net hyI

ester) and then used W t hout further purification.

su%té@%S@%(Mlky@?@l%ﬁ??N@ﬁéﬁ S@gﬁd ¢ 511%;3)2 d(%)‘(g‘ H}luoroalkyl)
C(PMUC14 a,lkg@y)g gphegy-]pl 2 4Ik§DHNG(O3 Hyenzy! [which is optionally substltuted by

S TR T RGN . S I

fusetes DyéneRd) Zpﬁh@m@‘ék 91p@§d19e 911% Qal‘%fgf R ﬁusé’&aﬁngg bgﬁ‘%l %%ggally

inN, N -di ne f ormam de Met hyl

subtituted by Gps qlkhln §Fpot &Qéz(@m ety DOBERXC . balksﬂl) Q?(G)(Gilﬂluoroalkyl)

(R 05 o) DR AR P e na e
arevbyi clikypophehy I (opticradle tsulgsﬁtM@&bydﬁalsga@) negd, ﬂw&m;ﬂ oopl @}Icﬁ)alkyl

The solvent was renoved under hi gh vacuum and

(Opﬁlﬁéalg’e%lbﬁtfql??é by dslagee) arapipgsidinyd GOHter@iﬂJsgwbatﬂsteldltwaS(@éj(C1 4 alkyl),
CGREVTRLYA bR PA R U ARRL S ! e ek gE e o .
alksbﬁﬁmhyeidogap QpiCepaliat.i ve nor rral phase HPLC using 0.5%
i so ﬁﬁ m@cohol i n hexanes as the eluent. The title
conff SPes e PTaseniNAR{on RIBY:FES 3 corampugd of Eanula (1)
Whér’éinW% e(b%@x@c &%@H%ﬁzL 13%1@031\1 fg %Igﬁ?&r?_(% 1% dlS p§ef§ll 'gglgm’r_]é%y
subpqq}]teg by m@ge@)g se@DzR or 6«))@5 R3is)pheiy] Bopmivnally m-irishwlted by halogen

or QS 1o 13 Rt it 1 ohortR b Aol b riazolyl o
13Icﬁ11}@r@@li-1ﬁhﬂaz%iﬂ?ﬁz§){bptb&ﬁ¥l Is&bs%hé’d by okh, @, 3tk !T'IZPZNC(O)
added and the slurry stirred at roomterrpé/ra ture

Was
(Phét%’é@m @}hYl)HNFFéO)wB(anZEl [Whichds optiarially sebstituiedibyeS(QYACH.4 alky])]},

optBA, st B K S S L S o i b
cmmsmmeu akylg}a 1{5 agd Ridant|. mkylv}sﬁenw@pqsﬁa@rymhﬂﬁﬁu@a by
be a 60:40 m xture of the 5-

hal‘?&@& S, C&Wmmllvéthlysélwstlmm)hawgsn)m pazsendmﬁ)l (optionally
behi é@d% 8 ! 10
L TR NEOTRA TN NI
md@epéamlyeh)bhbgdm (ﬂlfC;IAaH(yﬁO 40 m xture by taking 12.5
ar of the xt rer d_dissolving it in 200 nL of
%?ﬂ%ﬁgppo%q% Istedin @Eﬁ@I AL IHdY V. VI, VIO, VIIL, IX, X and X1 illustrate
the invention. In another aspect the present invention provides each individual compound

recited in Table I, II, IIT, IV, V, VI, VII, VIII, IX, X and XI.




tenperature 250 nL of 0.1 N aqueous hydrochloric acid
was added slowy producing a white solid. This solid

wo®sfio198ered and dried at 60 OC under vacuum POI/SE2005/000574
produce 4.3 1 grans of an off-white solid as the - -

TABLEI

single 5-brono toluic acijg isomer. 1H NVR (300.132
MHz3DVMSO) d 7.91 (d, J = 2.2 Hz, IH3 7.64 (dd, J =
7.9, 2.2 Hz, IH), 7.28 (d, J = 8.4 Hz3 IH 3 3.17 (s3
IH), 2.47 (s, 3H). Method B: Method B utilizes the
starting materials described in nethod A and the
process described in Exanple 2. Method C

5-rRVI - Aza- bi cvcl or 2. 2. 21oct - 3-yl - 2- br onp- 5, 6- di hvdr o-
furor2.3-clpyrrol -4-0ne

2-{[(R)- (I - Aza- bi cyfiLof 2. B. 2] oct - 3l y1 ) ani noj - net hyl }- 5
- brono-furan-3-carbpxy|iclac|d (3.P2 pmo| ) mas

di ssol ved in pyridi 35{ nL) ahd foo] ed to] O PC.

Thi onyl chloride (5% W, | 4. B4 Eme% was| cadded + nl-one~ |«
portion and the rea¢hi PR |W8s|St |Br (Do |5 |2 |8 |R
t enperature overni gltT[HPEC [ nd| caf ed[ start| ng

material was still present. Add|tipnalthjonyl chljori
(286 nmL, 3.92 mmol) |wa$ afded aif 0| 0CQ After 1 hour
room tenperature, HPLC|indicated that|al] the ptarti
mat eri al had been consune@l. The|repct]on
concentrated under feduced pfessure
resi due taken up injchlorefofm
hydrochl oric acid. Thej|agueo
wi t h chl orof orm and the%;%s% o
sodi um hydroxide. The basi.g
extracted wi chl of of ogm'gTh
wer e conbi ned, dried oye&r ’go TRUNRS
and evaporated unden re@uc@

f
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e [oR wn
3_[4-methanesulphonylbenzyl]-[1,2,4]0%adiazoE5 51

3-Benzyl-[1,2,4]oxadiazol-5-yl

thylef
s

brown oil. Thg oil wWas|Eaken|®p|En

8
A . = o] .
evapor ated tyice tol|gi V& a5t a8- bEoWE pBwWHEr ySsphEi Pz
The solid wfs whshed wiEh|&i ¢EhyE QEM , Esi@atgdﬁy
filtration, dri ¢d ﬁ?de% @cu’;ﬁm—Qy, n{-gh %tj‘ F&o
the title conpound as zbl mmgw%i (89| B8O g4l§@a gl
NVR (300. 13 . DVBO[<d | & 9 (£ |EH) & 1EBS( e DE-
17.1 Hz, 2H) 4,08 (1, 212718 HE | BH.2 B20DE(1Z 15~
12 1 , o2 |29 | em| S2HY, [&. T8 (&, |Y¥ EF. i=rH
25z, [THI, L. 79 -[L.66 (m |TH),
164—/ 2(m H) , 1.45-_L.3_L—>'(TE,_ED_M5m'Z;T>'aP§="§a
3L 13 (MkH) +. 2- | YRVE Aza B ¢¥icl & |2 |2 -éjaét-g ERE
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2-{[(R)-(I-Aza-bicyclo[2.2.2]oct-3-yl)am no]-nethyl}-5
4 9,
w@2®2/1my89 ) was di ssol ved in tetrahydrof uran (BOI/SE05/600574
3.92 mmol)

- br ono- f uran- 3-carboxylic acid ethyl

sol uti on of

['ithium hydroxide (94 ny,
water (30 nL) was added

ester

(1.

in

ggd the m xture was heated at

90 OC for 45 mnutes, 50 OC for 1 hour, and then 80 0OC
for 0.5 hours. Additional |if{hiumhydyoxjdel (20 njg,
0.83 mmol ) and ethanol ( 1 nl) werp added and [t he
reaction was heated at 80 O0C xor_0f 5 hours mpd then at
reflux for 15 mnutes. At th Ik, ilP@: %aﬂas?@ A ﬁ
i ndi cated the reaction had reachedicoppletipnt+Fhe
solvents were renoved under feduced pressure. The
nesiidue was stripped fromtoluene [=1{%ing) —gnb used =
directly in the next reactionh. M5 fz{<3p9/RYY (MtH) i+ |5
2- ([rRVri - Aza-bi cvcl or 2. 2. 21pct - 3- yBaffEnpg- et ErU-5- b 1S
opp-furan-3-carboxylic acid ethyl estg Tﬁe.ﬁit el 8 8
0 Rp = = =1 < ﬁ
A ¢Bpound was prepared from 2 £ = = = = = %
R (| - aza- bi cycl o[ 2. 2. 2] oct 3-yl ) & (& hydr'ﬁchgongdleg N}
daltt and 5- brono- 2- br onomet hyl - f ur fA- B=ChREDPRY gclacjd |=
H 1 ] v-D . ]
et hyl esteraccording to the|procegyresoit| |gedEi 2 (2 |3,
Vethod A. Rather than the expected|gycEipgt|en g & |& | €
tiransesterification of the mpthyl egtee 8 t;éegthgl S | &
ester occurred. After the ustyial wopkupy aop E‘t ?n Bfi= |9
tthe [material (4.66 g, dark bfown o waspURi fEeddbyd |
— leverse phase HPLC using a gfadi en1?o‘§?3§{)3§30§) § _§ §
|Zd&tonitrile in water with O 1%tr B J§T38'Caii coachd| © §‘
_cg‘;a%the eluent (2 inch&8 reveq 1§SETCJFUW, m' Eong )
g ¥stem . The fractions=were ¢ nhun:‘ﬁ nndi Caohtehtrihte
-gt@afford an oil which was tailéen up ip . 110 N spdium
Er@roxi de and extracted with|ehl @r )fO'p@ “%he of gapi c
= l|&yers were dried overxsodi um el o f | bt ehety pRd
> . [
g ddgentpted to affordithe tilkde f‘anpf@nfza: al-clpar
5.9id..| Theyremai nder off "th erial {was purifiefd op
5 4id ijca | using 5% nija i n met hanpl {n o
Q - I~
& gl arof gt m as el uent. e compound|was obtalnefd ap a O
S tle sofid. 1H NVR (390.132|Miz, DVBD) ¢ 10.81L (ps, =
g@, 6.99 (s, IH), 4.[48 (Bg, |2H), 4.29 (@, J = 7.§§Hz, 8
1,32,376-305 .31 - 2|E = >, |©
474 (m 3H), m/zj 7)1 He, gHEmLéo;_g(ngzé S
=710 |Hz, 1H); NSZRLZ: 35 9(mm-+&&&99&§§
258 ono- 2- iy offoret hy! - f ur an- 3- car bogyl e | Bc|d MBthel |3 | S
2.5 aer The &tle conpound was |prepal &d| &s| &esgr| Befgbys |FH
2 Kmatjuya (Térahedron Letters|(2001) 8 #2(1®) |8 | |§ |[€ |3
C 26%13-2644. E 2- Met hyl - furan- acar boRyl Ec| &cl.8 pEthgl | & |«
%’e%er (5.0&y, 35.7
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mol ) was di ssolved in N, N -di nethyl formam de (10 nL)
and cooled to 0 OC. Nbronosucci nimde (NBS) (15.88 g,

w@2002/10my89 ) was added in portions. Approxi nmat ePGI/SEX05/000574

grans of NBS were added over 45 m nutes at which point
it was determ ned by HPLG¢ hat conplete formation of
5- br ono- 2- net hyl - furan- 3-carboxylic acid nethyl ester

adfocqurTed. Thme feagti pn STalTowed to Wwarm tjo rjoom
tlenper @t urje and|t he renmai he| NBS was pdded
agver| 1.5 Hours. |The¢ react irei ywas partjfioned,
i~ B& e =dil€} hyl |8t her [andn eéﬁueofﬁ AV Mas |5
Y af d&etlEd \\Iafh nlfnhur ndlth retd—orgahie !a,'erq
verg drli ed over |sodlium s | tered, pnd o
— avapes gted-unden = ¢guced =The N, N, = | ]
$c%ﬁhy§f’c@nam de s |rel aﬁ? i gh vpguum pnd|-S _
< tlle (matieg i@ Was'gab‘&or be( Eca gel, a@d pa§§ec§ %\
&t qubh & |dDl um.sof) ssif | i ¢d Bg| 5%-Bt hgl | acks ated N
il Hexgeeg Has théE ¢Euent . e :on‘pgué Bs| = (= °
S dfif apadidsra vely [Jal® g8 waxy sgl|& (% BB Ok &
e el e I
= (|85, |2H)|= 382 (g 3H) (=M NO |§ée§ e =
%s&omrt;g ﬂ%ﬂ%EflEl@ desey | pShpd ASang taels |4 g
& Arddesd gldseri bed i@ B >Ehod EE MEt N8| E | 2 =
S Uid iz gsh dsh st anti ng mat ¢ oduct-Ef %Eé%@t'hodgA E
=J |GheHriatess |FesTr i e e | 5. EX |8 3
Slangda b |FIE|Z TETEREE |
52-F TG |-@Bbi ey 92 (£ 56 ghegy 52|.8- pbhyar _ g
2d-% 96f nddl[-F -on& [F | f] N N ol e R
O ATRI? |- é’lbic,&’]r["zﬁ"’, - -‘P\lrnnn-(a1fdcpny ro
-li sdi ndol -|l - one |(200 nmo, ), |pheny| bpropic
acid (89.71 ng, Q.7% mol um
Bi stir | n hogphi i 6 , 0]0D8
18 [ O S nd BB 1 Gl ol
ined Smith m crqwaye Vi al 50l yed i n| et hyl ene
glgjcol di net hyl et her fjwat pl  (1:1:1] 3|nL The
Xt/ e was heatéd tnla $ owave at| 150 C fof
1G4 nichut es|. . The r“aea%i on|{m xtune was|cool ef and
t%atqed vvit§1 1IN %ci&um hydr ¢xi de and|extractefd W th
Ol ordfleymd 34 i|mes)s the?or"@arpﬁc Bayer s Wweee| = E
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and evapor at ed under reduced pressure to afford the
product as an oil. The material was purified by
wo ewsnewsphase HPLC using a gradi ent of 20 to BOBSE2005/000574

acetonitrile:
over 25 m nutes.

water with 0.1%trifluoroacetic acid
The prodyggt containing fractions were

pool ed and partitioned between 2 N sodi um hydr oxi de

and chl proform The organic | ayers were conbi ned,
dri ed oyer|sodiumsulfate, filtered, and evaporated
~uhder reduced pressure to afford the title conpound as
na|@hitelmolid (67 ng, 34% . 1H NMR (300. 132 MHz5DVSO)
adr790fddf J 8.2 Hz, J = 1.8 Hz, IH), 7.88 (s, IH,
712 (t} J[=6.6 Hz, 2H), 7.70 (g, J = 7.0 Hz, IH 3
7\49 (t, J|=7.5 Hz, 2H), 7.40 (t, J[=F 37Hz+H);
424 (g=J{ = 18.5 Hz, 2H), 4.24 (t, :8.3H%, H)
3 (ddﬁ, J =14.7, 10.1, 1.7 Hz, IH |3.04  2{90}
(ng 2H) |52 75 (t, J = 8.1 Hz, 3H), 2/86]/- 1.90 (M
|C§, 1.88 F 1.76 (m IH, 1.71 - 1.583(% PB)|R1(30[¥ 2
1 mEIH; Ms mz: 319 (M+H) + Exdnplel2:[? [© [© ~
Z-M-ﬁa- bi cvcl or 2. 2. 21oct - 3-yI - 5-
' 4¢“ma§ hik -pi perazi n-1-yl V2, 3-di hvdr o-gi spi ndol {1 - one/%’
=506="nlE rigund- bott omed fl ask was chargg Lt 7
+2-?IF]})§3| %za-bi cycl o[ 2. 2. 2] oct - 3-yI - P | A -
"8 5Br giro-2, 3- di hydr o- i soi ndol -1 - one (R50| my, O} 778
| | & [t¥i|s(di benzylidineacetone)- dj pall adi un(CP,_\( Pd s~
‘226#Hba = (|15 ng, 0. A mol), 4 PR
52,8 i di pheny! phospi no) -1 , r bi napt hyl (%I NAP) (@A 2 |3
gng; E Q47 Inmol ) and tol ugne (8 ni). Elihe(%eﬁ:iﬁn(-? Q 2|2
Al-t-urg—wds sequential | y—treated w t i sladi Al =N
t|- but oXi dg (94 ng, 1.09 mmpl) and 1-pethyl| pilperjazijne
(j0. 104 mli, 0.934 nmmol). THe reaction rTxture was
~ Neat ed (a4 |80 OC overni ght. Jhe sol vem (Rs Q@ d@ve (o o
nder—rredgced=pr essure anfd thHe residue was suspgnded
ijn 5% rret hanoky i n chl orof'ermand filjterjez |t hrlough 7 =
gl ug of| dilat oaceous eart h.T The sol vient <§was_ rlemgved <
ynder reduced=Spressire ang-the nater| al|'y i ek 2
hy revérse phase HPRC usi ar adi gnt (gvag tD |4D%S E
_ dcetoniftril e i n wat k™ WAT o trifll ugess ti’g A i| =,
2qethe (& yent. The [ re cqmbileed.BnE [E | § N
S déhcentSated to af f 6Ts hi ch vvas:tagr sipd ng =
£1 N $&di um hydroxi de%and extracted wijth |hl|&y ¢&on @ =
2 The origgnic | ayeBs were dried over godijgm|siljfai& | & g
S flid teréd |and coRcentrated to afforg tr@tigtl g 1.2 8 g
?—q.,*(?é:;’rpoun@ s a Whgte solid (114 ng, (4392 ﬁ'—IE\/R% —3 v
& (%00. 138 Mz, O d 7.45 (d, J 8.4 HagIll§ |87 |@4|Es &
TR, 7{03](d, J& 9.1 Hz, IH), 4.56((q||= 1& 15 S S
2H), 4l14|(t, J 3 8.0 Hz, IH), 3.25(t,§:] B 502 g5t s
4H), 3los[(t, J& 11.8 |5 818 |8 |8 2
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Hz, IH), 2.98 - 2.85 (m 2H), 2.72 (t, J = 7.2 Hz,
3H), 2.45 (t, J = 4.8 Hz, 4H), 2.22 (s, 3H), 1.94 (t,

wa20053008Hz, IH), 1.83 - 1.71 (m IH, 1.67 - BCBSEA0N}/000574

2H), 1.47 - 1.34 (m IH; M5S mz: 341 (M+H) +. Exanple
3: 5-(RV -Aza- bi cvcl or 2. 2210ct - 3-yl -

henyl -5, 6-di hvdro-furor2, 3-cl pyrrol -4-one The title
compound was prepared as a pale green solid in 28%
yield fromb5-(R)-I-azabicycl of
2.2.2]oct-3-yl-2-brono-5, 6-di hydro-furo[ 2, 3-c] pyrrol -
-one and phenyl boronic acid in a manner simlar to
that described in Exanple A except that UV detection

during purification was at_280 npm_1H NVR (300, 132
WHz, DMBO) d 7.75 (d, J =|Z 6 Ha, 2H),| 7.|46](t, =
1.5 Hz, 2H), 7.35 (t, J =|£23 Ha, I|H,| 7|21|(s,
4.74 (q, J = 17.3 Hz, 2H),|=]13}(t | I|= 8. 1|Fe
3.12 (ddd, J = 13.4, 9.9, Eool—|z,¢llé|), 2.196 Z
7 — (sl —i_
waH), 2.71 (t, J = 7.3 Hz, B 16J qR I5
SUH), 1.84 - 1.71 (m IH), [£a8 1156 [Fml o
1.33 (m IH; M5 mz: 309 |(WH) [+. |Exanplle 4
:|2-r RVl - Aza- bi cvcl or 2. 2. 21aet|- 3-yl -/6-14- ¢hl or o4 phenyl V
- 43-di hvdr o-i soi ndol - I - one [I#
4- (R) -1-Aza-bicycl o[ 2. 2. 2] (ﬁ:t-S-yI-G-krorm-z., 34{di hydfo
-li soi ndol -1-one (130 ng, C.’oa] nmol &) ,
4- chl or ophenyl boronic acid 70 ng, {0.45 mmol|),
dal | adi um bi stri phenyl phosghi|E |8 dh Ok des (57 |BD |
g. 081 mmol e), and cesi um garfgergte {39512t
mrm)l e) were dissdlved in gthgnoll / |ethyl ene gl ycol
i met hyl ether Fwater (7:(3:24 5|m)|. Heatled|to|80|0C
flor 30 m nutes. The/m xturle was |coql ed and the
SVolatiles were re zunder redquced pregsurle. |Fhe
wirlesi due was taken up |925°o mgt hgnol| i n chl onof grgnjand
’r|It d through cgrorl frjit.| The qol yentSgs | >
= rle under ced reswre::au:d tthe mtter il cwast &
-<:rpur| ed by rev phase [HPOCUSITg g grjadifenty ofl 10 ﬁ
stlo oacetonityile*in watler W tih Q. 1% tr|i f ljuorjoagetilc &
Eamd s the elueywt. The fractiﬁrs vier ¢ cqnbi|ned ar% '
&.concentrat ffoed an joi l|9Mi ch was tjaken yp i
~1. 0 N sodigm and eXtFdctdd with chl orofcr?n
—.The organic re dried%)v r [sodi um sy fate,ﬁ
=fliltered, an ratedto—;af%)r_.thetitl =
5 donpounff as & white solid (99 §d. 26890 1H NWR 8
£(|300.13% MHz, DMBO) d 7.92 - |& |2 | = =
¥ = 5 |2 | = = 5
= & 2|3 2 £
g: 8 5|0 |o QO )
S i 81§ |8 8 g
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Table V comprises compounds of formula (Ie):



7.87 (m 2H), 7.76 (d, J = 10.2 Hz, 2H), 7.68 (d, J
11.3 Hz, IH), 7.53 (d, J 16.2 Hz, 2H), 4.80 and 4.68

W@ 2B5/101989 18.5 Hz, 2H), 4.24 (t, J = 7.9 Hz, |POT/SB002000574
- 308 (m IH, 3.06 - 2.91 (m 2H), 2.76 (t, J =11.1
Hz, IH, 2.02 (s, IH, 1,87 - 1.77 (m 2H), 1.70 -
1.59 (m 2H), 1.51 - 1.38 (m 2H); M5 mlz: 353 (M+H) +.
Exanpl e 5:

-r3-rrRV2-1-Aza-bi cvcl or2. 2. 21oct - 3-yl - 3- oxo- 2. 3-di hvd
ro-|

-1 soi ndol - 5-yl Vphenvnbut yr am de6- ( 3- Am no- phenyl ) -2- (R
)-1-aza-bicycl o] 2. 2. 2] oct - 3-yl - 2, 3-di hydr o-i soi ndol - | -
one (84 ng, 0.252 nmmol) was dissolved in
tetrahydrofuran (4 m). To this solution was added
butyryl chloride in one portion. This solution was
then stirred at roomtenperature. The reaction course
was followed by HPLC and determ ned to be conplete
after 1.5 hours. The solvent was renoved under reduced
pressure. The material was purified by silica ge

usi ng 5% 7N ammoni at ed nmet hanol in chloroform The

conpound was ebtrarRetrasta—transottdT(589%recovery). 1
NMR (300.132 (M7, DVSQ) d 9.[98 (s, IH), |8.01 (s, |IH),
7.86 (d, J =8.4 HY, 2H),| 7.183|(s,| 2H), |7.69 (d, |J =
7.7 Hz, |H), |63 | 7.|57 |(m| 2H), |7.42 { 7{38|(m| 2H),
4.82 and 4.69X AR |& 388 |z, |2 |% 2R (5 |8 F57{9 Hz,
IH), 3.15 (t,|3 | 1L §\HAC I|F) |'B.|@4[© 23919 m° 2H),
2.76 (t, J =.4d H, |H),.[ 2.[34|(q| J|= 8.6|Hz| 21,
2.01 (&, IH,| 1.|189|- 1.73%m IH .| 1{Z|- 1.57 (M
IH), 149 - 1.37 (m |H),|g.j10|(t,| J|[€ 10.% H, 3H);
M5 mi@: 390 (|MrH)+.| Exanplies 6 |- 23: Grnmpoynds of
exanplesx6 tg 23 in adcorgvith the flafmul a bel ow were
prep g;according to |t hggpriocgdures jdegcrilbed herein.
Exanpl ef6: £ k= =
2- ("R) A>pza-bi dvcl|af 4.2. [FLqct 35 YL 65briom=2, 3~ di hvid
o-isoi pdol - | -jond Cqripquid &ht aijied B & |whil & |€0lli d, g
in 27% ¥ el d.| (Jee |NBtlmdRA[) 1 N@egco.l 9z, 2
(s,| I HE =& (dd,|= % 6.8 |Hz | B | % 1. 9
w7 (d J& és:?é, |g, M.% (q,g £ 18.8
9 (t J& |E1FE 1@ BB |(ddE &+
1 9. {1l Hz5 |5H),§3.§c - | B 8% 2%0%;..873 (t,
W =77 H, 3H),|2.(6 |G, %2%_%5% g€ | 1.70
Im 1H, 1.69 - {1256 ( G|, & 4=t 45 E%;%? 5 (e,
1.24 (s, |H;| M| 321325 (e Soxamice | €
2-(R) -1 -Aza-[3t d.Fdid 2. |& ABde 3=yI|S5-| &1 Rdi| - 3
-yl -2, 3 -di hvjdro-15oi ndol|- 1- ore
, @ |z |3
S & & & | ] ' 1 g % g
IR RERERIER
*BIBEBBIEIEIEIEIES
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Table VI comprises compounds of formula (If):



Compound prepared as an off-white solid in 22%i el d
from2-(R)-I-azabicycl of

WQ@2®5291964 - 3- y

| - 6- brono- 2, 3-di hydr o-i soi ndol - | POREEANZI000574

3-pyridyl boronic acid as described in Exanple 1. 1H
NVR (300.132 Mz, DVMSO) g48.95 (d, J = 2.0 Hz5 IH) 5
8.60 (dd, J = 4.6, 1.4 Hz5 IH), 8.15 (dt, J =8.3, 1.9
Hz5 I H), 7. 6 (m 2H), 7.72 (d, J = 8.4 Hz5 IH), 7.51
(dd, J = 8. 4.8 Hz, IH 5 4.76 (g, J = 18.6 Hz5 2H)5
4.24 (tSJ = 8 3 H5 1H 5 3.16 (ddd, J = 14.1, 10.1,
1.8 Hz, II—I) 3.06 - 2.89 (m 2H), 2.75 (t, J = 7.5 Hz5
3H)52.05 - 2.00 (6 IH), 1.89 - 1.75 (m IH, 1.72 -
1.59 (m 2H), 1.50 - 1.38 (m IH); Ms mz: 320
( MtH) +. Exanple—§
2- (RVI - Aza- bijcvgl of|2. 2. 21ocl- 31yl 16-pyridm4-yl -p, 3-di
hvdr o- i soi ndql - I[- one Conpound )reparﬂd hs an off{white
solid in 23%$el_d £r o 200 | ooa;za,blﬁy( o |2 |v < |0
2. 2. 2] oct - 3- {5 §Shr &2 | B d h 8r 0% $6i hdol Al {BnEBand & |&
4- pyri dyl borfomc4TcT¢as d gcrio.d Exaipl € 1] I| NWR
(300.132 MHz,| DVSO)| d (8. 66 (¢ {F $39|Rz,| 2H), |8. 04 (s,
IH), 8.03 (dd, J 5.9, [1.7 HI I®) |¥7/79|(dy, § =|4.5, =
1.6 Hz, IH, [7.76 (t, |J ¥ 8|8 HE [ZHIS 4.77 (4. § =5 I
18.9 Hz, 2H),| 4.[24 |4 |J|= 83 |6z)-8 HE |3. 15 (ddd, Js=| |§
14.3, 10.1, 1.7 |&. |JHE %‘()@ﬁ-q&&&)ﬁn 2I-§_’, 2. 7% (&, §
J=7.7 H, 3,203 |G| | 207 Wz | R | 88 1@l.85) |
(m 1H, 1.73 - |B9% (8 | 2HT 15505 |2 3% (@ |EHE M |3 |
mz: 320 (MH) 4S5 BamE eD|2 |2 |2 |2 (B |IE|B (D % |8 |
2 R -1 -Aza-Hi cvd d[2.|% cfa"»i%%l%- 0801 %, B2 By ol & |
i ndol <] - gne |GoEOURY @;e&ar & w@tg sgl (8 I8 |9 g5
30%y|eld rcm( |@ & apicyaliol2 22)ectT [ | & | |F
ehl|gide |$alEad |2 |2 |2 |8 |5 |9 o =
e i -| B Zoi %Qagzd hyl et e as v |5 | B
ripl (2 1.2 118 | céﬁ.z’zz sz, DESOE - |8 | &
% @, gj@lgﬁgla,,?. 11s |5 HR, ok
| S ,gz@sﬁ(t,m-;- ® 9SS |8 .2 |2 B
£971G 25 15 | % |3 e (508 {32]86 & [T |2
, =—F—G+a—3H- 202 T=—39%—(Mm
(m IiH),} 1.168|- 1.5% (m 2H) | 148 -
miz: |321F¥323 (MHH) +. Exanpl ¢ 10:
'cvclo[2.2.%cct-3-yl-E-pren)l-z,s-dihvd
r&isom:lol-l-gge;?o qung Jprigpapedzas T (whijke [solid i n|z |=
17% vyi el d fr om2—{R—t—azabteyqgtotf
2.2.2]oct-3-y[l -5-6rjoag-K,|3 didy i Q- oi ngoll-a 1one.cand | o | o
phenyl boronijc aé@d%s%le%:rh)e i%Eyarr%fe'—ﬁél.%nl%NR % %
(300. 132 MHz, |5 COG |3} |¢h 1:90v( dis Jvs |’ vtz I[¥) (7. 710 [v
D 7.58 (m 4HM [17517-°7.187 |(n| BH" |4 48 (8|71 ]C g
22.8, 16.6 Hz,o2H),| 4./45|(t,| J|= 8.4 |Hz,| 1 H), |3.38
(ddd, J = 14.{85 [10.[3, 2.4 Hz, I[H),| 3.[07 [(dd, ] =|14.2 o
(@) —
R T H B B H L
2 |2 2I1I2121212121212 |2 12
] [$] Q [} [ [ [F] Q Q Q [} (]
= D= = [T o X =T = =T = = = =1 =~ 2 | =
(@]
Z
=]
=
=
2.
=
o [ IR Kol on <
O |— | [en | |nn | ~ |00 (o0 e T o T ] — |




3H), 2.16 (q, J = 2.9 Hz, IH), 1.93 - 1.78 (m |H),

1.77 - 1.5 (m 3H); Ms nmz: 319 (MH +. Exanple 11
WQ2(0RW0 B8Nz a- bi cycl o "ioct-S-yl-S- pyridm S-ylPCT/SE2005/000574

J-dnvdro-i sondol - 1-one Conpound prepared as a white

solid.in 38%yield from29¢R)-1-azabi cycl of

2.2.2]oct-3-yl-5-brono-2, 3-di hydro-i soi ndol -1-one and

3-pyridyl boronic acid as described in Exanple 1.* 1H

NVR (300.132 MHz, CDCl 3) d 8.88 (d, J = 1.9 Hz, IH,
8.65 (dd, J = 4.8, 1.4 Hz, IH), 7.95 (d, J = 7.9 Hz,
IH), 7.91 (dt, J =8.0, 2.0 Hz, IH), 7.68 (d, J = 8.3
Hz, IH), 7.66 (s, IH, 7.41 (dd, J =8.2, 49 Hz, IH),
4.67 (dd, J = 22.6, 16.8 Hz, 2H), 4.45 (t, J = 8.3 Hz,
IH), 3.39 (ddd, J = 15.3, 10.2, 2.2 Hz, IH, 3.07 (dd,
J =13.9, 6.6 Hz, 2H), 2.91 (t, J = 7.3 Hz, 3H), 2.16
(9, J =2.9 Hz, IH, 1.91 - 1.78 (m IH, 1.77 - 1.52
(m 3H); M5 mz: 320 (M+rH) +. Exanple 12:

2-rRVI - Aza- bi cvcl or2. 2. 21oct - 3-yl -5-pyridin-4-yl-2. 3-d
[

i hvdr o-i soi ndol -1 - oneConpound prepared as a tan/white
residue in 17%yield from2-(R)-1-azabicycl of

2.2.2]oct-3-yl-5-brono- 2, 3-di hydro-i soi ndol -1 -one and
4-pyridyl boronic acid as described in Exanple L* 1H

NVR (300.132 Mz, CDC13) d 8. 71[(dm,
2H), 7.96 (d, J = 7.9 Hz, IH, .
IH), 7.71 (s, |/c+;|) 7.52 (dd, J
4.67 (dd, J = 4 16.6 Hz,o 2 Hz,
IH), 3.39 (ddd, = 14.6, 10M dd,
J = 14.7, 67Hz 2H) 912(t 165 |
(q, J = 2.8 Hz, IH 1Q5- 4% |2
(m IH), 1.64 - 5[{\
Exanpl e 13:
2- M Aza- bi cvcl of 2. 2 2] oct-3-y ijhvdro-fi s
omgtiol - | - one Conpou par ed ds a i in
3gpoyield from (R) (I zabi cyc| of —
2R. 2] oct - 3-yl ) am rochlorjideg salt fand E
3<br ono- 2- br onomret hyl-benzoi ¢ %&id mgt hyl>gst gr gs 8 |
dBScribed in Exanple 1.%* 1H NN (300.1329%%&, DNBO) = | &
7.86 (d, J = 7.74 ((d,| 3 |Z7.® |Hz,|H), |§ |8
7.49 (t, J = 7. 4,66 (dd, J& |45.18, |5.|6 HE |8
2H), 4.50 (t , 3.5 (& |BE 8. B He, |2 |&
2H) ,53.50 - {3.1 2.45 - %4%(5 IHLS 284 & |2
2. 28 By | B o (m a2 )@ |E 170 hE £ | B
| H) SV APz 321/323 (M{H) +. BExangi® 28R &8 |8
1- AzE- bi ccl o [ 2. 2. 2] oc- 3-yl - 4ephdnyIE 2,3 |3 |E |2 |+ |2
- di hgdr o-i soi ndol - 1-one Conpoynd |[prepared{as [a Wite
soli'd in 33%yield from 2-(R)-1|-azabilcydl o]
8
5 o
= z
:
g* O = [ [en | (v [0 [~ |0
8
:
a
E—q



2.2.2]oct-3-yl-4-brono- 2, 3-di hydro-i soi ndol -1 -one and
phenyl boronic acid as described in Exanple 1. 1H NWR
W@ 3@8/140% MHz, CDCI 3) d 7.89 - 7.82 (m IH), 7rGIISE2005/000574
7.42 (m 7H), 4.61 (dd, J = 27.0, 17.0 Hz, 2H), 4.40
3%6(ddd, J = 14.6, 10.0, 2.0

(t, J =8.3 H, IH), 3.3%¢

Hz, IH, 3.10 - 2.95 (m 2H), 2.88 (t, J =7.5 Hz, 3H),
2.13 (g, J = 2.8 Hz, IH), 1.86 - 1.64 (m 3H), 1.55 -
1.45 (m IH; MS mz: 319 (M+H)+. Exanple 15: 2-(RV

1- Aza-bicvclor2 2

2loct - 3-yl -4-pyridi n-3-yl-2. 3-di hvdro-i soi ndol - 1-one
Compound prepared as a white foamin 17%vyield from
2-(R) -1 -azabi cycl o]
2.2.2]oct-3-yl-4-brono- 2, 3-di hydro-i soi ndol -1 -one and
3-pyridyl boronic acid as described in Exanple 1. 1H
NMR (300.132 MHz, CDCI3) d 8.77 (s, IH, 8.69 (d, J =

4.1 Hz, IH), 7.91 (dd, J = 7.3, 0.9 Hz, IH), 7.80 (dt,
J =7.9, 1.8 Hz, IH), 7.61 (t, J =7.5 Hz, IH, 7.55
(dd, J =7.6, 1.0 Hz, IH), 7.46 (dd, J = 8.1, 4.9 Hz,
IH), 4.61 (dd, J = 24.4, 16.9 Hz, 2H), 4.40 (t, J =
8.3 Hz, IH), 3.36 (ddd, J = 14.1, 10.1, 1.9 Hz, IH),
3.09 - 2295 (m 2H, 2.94 - 2.81 (m 3H), 2.13 (q, J =
2.9 Hz, IH), 1.87 £1.47 (m A4E—M 2320 (MHH) +.
E arrple 16: 2-(R)-

1- Aza- bi cvcl or2. 2. 21oct - 3-yl -44pyni din 41yl 12, 3-di hvdro
i soi ndol - 1-oneConpound prepaned|asia l|ight tan solid
ijn 20% vyield from 2-(R) -1 -azabilcycl Of

[
o 2. 2. 2] oct - “Ef - 4- br ono- 2, 3-di hygy ¢-i $oi ndolf -1 - one and
™ 4-pyridyl beronic acid as descrgae& i® Fample 1. 1H
VR (300. 13 CDCl 3) d 8. 7% D £%413, 1.6 Hz,
2H), 7.93 ({dd, .5, 2.1 H, IH, 7/61|(q) J =6.7
Mz, 1H), 7.59 = 6.4 Hz, I|H),| 7/40|(dd, J = 4.4,
1.6 B, 2H), 4. dd, J = 27.0, 17.0 Ht, :ZH),Eﬁ 40
t, = 8.4 Hz, 3.37 (ddd,| J[= 13.9, 9.9,mp. 1 Hz,
|H), 58.10 - 2. oH), 2.95|- 2.82 (i 3H).Sp.
o(a, Bl=2.9 H, 5 1.87 - 1|47 [(m|=4H); [V z: 320
% M-H-+. Exanple 17 — |8
8 2- (RVI - Aza- bi cvcl or 2. 2. 21oct 3-yl % brdme- 2. 3- di hvdro-
gifsoi ndol -1 -one Co Fepar ¢d aggaﬁ;?)% white solid
g iln 54%yield from ( i qycl|d | § |5,
=2.2 2] og} - 3-yl) ani n A orli de c?alg.l Fnd I
gz-brorm»G br onop®e aci d gretnylg ester ag
acescrlbgd in Exarrple 1.** 1HLNNVR (&D(.‘:’liig WHz , DNBO) d
2 71.63 (d J = 17 7.7 He, 2%0«&'331?5“,@ = 7. 62Hz,
iH),4.@7(,J/=18.2Hz, 2H) 1413710 [ J1= 8.0 Hz,
IlH), 3.%0 (t9=%= 11.7 Hz, I1H),| 3.[36{(dd, J = 13.85,
§.8 Hz,aH, 426 (td, J =114, 4.8|r) 1), 3.0F (t,
J] = 7.7o§r|z, 3H), 2.26 (q, J = 3.4 |Hz,| IK), |2.06 -gl 94
(m |H),§1.9o - 1.79 (m 2H), 124 e
1) b= &
: : :
8, 2 s
o g O |~ | ten 8,
5] £
Q Q
Q
= x
o 2
ey 2
= =



(t, J =12.2 Hz, IH); M5 mz: 321/323 (MtH) +. Exanpl e
18: 2-fRV 1-Aza-bicvclor2.2.21oct-3 -yl-7-phenyl-2.3
WO cioksteloss | sondol - 1-one Conpound prepared as PEi/g8E2005/000574
yellow solid in 26%yield from2-(R)-1-azabicycl o]
2.2.2]oct-3-yl-7-brono-2,53 di hydro-i soi ndol -1 -one and
phenyl boronic acid as described in Exanple 1. 1H NWR
(300.132 Mz, DA 3) d 7.57 (t, J =7.2 Hz, IH), 7.56
- 7.50 (m 2H), 7.47 - 7.36 (m 5H5 4.61 (dd, J =
22.2, 16.6 Hz5 2H)5 4.40 (t5J = 8.3 Hz, IH), 3.33
(ddd, J = 14.5, 10.3, 2.3 Hz, IH 5 3.05 - 2.80 (m
5H), 2.1 1 (g, J =2.8 Hz, IH, 1.89 - 1.71 (m 3H),
1.70 - 1.60 (m IH; M5s mz: 319 (MtH) +. Exanple 19:
2-rRVI - Aza- bi cvclor 2. 2. 21oct-3-yl -7-pyridin-3-yl -2. 3-d
i hvdr o-i soi ndol -1 -one Conpound prepared as a pale
yellow solid in 22%vyield from 2-(R)-1I-azabicycl of
2.2.2]oct-3-yl-7-brono-2, 3-di hydro-i soi ndol -1 -one and
3-pyridyl boronic acid as described in Exanple 1. 1H

NVR (300. 132 MHz, CH3)y—8.72 (d, J = 2.0 Hz, I H,
8.62 (dd, J = 4.8] 1{5 Hz,[IH) 5 7.95 (dt, J = 7.8,
1.9 Hz, IH), 7.62|(t] J|=F.6 HZ5 IH), 7.51 (d, J =
7.6 Hz, IH), 7.39|(d| J|=V.8 Hz, IH), 7.35 (dd, J F
7.7, 5.0 Hz, IH),%.S@'CQd J = 23.8, 16.8 Hz, 2H), E o
4.39 (t, J = 8.1 H&, |RHR B.34 (ddd, J = 14.3, 9.9, |= |8
2.2 Hz, IH 5 3.0p—=12%7{m 5H), 2.11 (g, J = 2.8
Hz, IH), £89 - 1/48|(m 4H); M5 mz: 320 (MtH) +. =
Exanpl e 20: S - = S
2- (RVI - Aza- bi cvcl ¢r2 2" plopt - 3-yl -7-pyridm4-yl-2,3-di |8
Rwdr o- i soi ndol -1 - pneGanpguhd prepared as an off whitle |[g
so\id in 96%yield ff@m - (R)-1-azahki cycl of S
2.7 oct - 3-yl - 7- br op: 2&31 dnydr o-i st tol -1 - one 2
ar ridyl boronic|3ci® as descri be)——R Exanple 1. =
1TH\NME (300. 132 MHz3|TD(I'3) d 58 67 (¢, 4.6, 1.4 |8
Hz, \ t,|J #¥=7/5 Hz, dH), 7. 7.4 =
Hz, dd, J|Z& 4%6] 1.8 Hz, 2 : JFE |8
7.6 £ 64| (ddg J8=|23.8, 17.0 Hz, 4. 39 g
(t IH),§.}£ ddd,” J = 14. . 2%0 =
Hz 21781 €m=5H), 2.11 (q, i . | E
I . m|8H| 8 1.63 - 1.49 (m migd |v
3 pPH) +. Exdhplle :Zg; g,
- Aza- bicvel qr 2|2 ‘Zio:t -3-yl V2. 3 dr o-i soi ndol
-1 £one Conpound pr®&paregas a |ight than splid in 4% —
O‘V €ld from (R - (I [-azabicy¢l o[ 2.°2. 2] &T-3-yl)am ne é‘
y&@ochl oride salt ampd 2-bronmo-meghyl - benzoic acid 20 &
nmet hyl ester as deschisbegs |n Exangle L * 1H NWR (30
132 Mz, CDCI3) d|7.8% (& |J = 7.8 Hz,
2 o
5 0 2 5
2|2 5 %
B By = S | =
e 8 !
AERE & alll
8
2 g 2
2, 2,
5 g
O = | O |-




IH, 7.58 - 7.41 (m 3H), 4.59 (dd, J = 23.8, 16.5 Hz,
3H), 4.43 (t, J =8.1 Hz, IH, 3.36 (ddd, J = 14.1,
wageosjo®sd Hz, IH), 3.05 (q, J = 7.0 Hz, 2H), PCPSE005/000574
J =7.6 H, 3H), 2.13 (g, J = 2.8 Hz, IH, 1.91 - 1.76
(m 2H), 1.75 - 1.64 (mogH), 1.61 - 1.49 (m IH; M

TABLE XI

mz: 243 (M+H) +. Exanple 22:

2- (RVl - Aza- bi cvcl or 2. 2. 21oct - 3-yl - 5-r 4- et hyl - pi per azi
n-1 -yl V2. 3-di hvdr oi soi ndol - 1-one Conpound obt ai ned as
a white solid in 43%yield. (See Exanple 2.) 1H NMWR
(300.132 Mz, DMSO d 7.45 (d, J = 8.4 Hz, IH), 7.04
(s, IH, 7.03 (d, J 9.1 Hz, IH), 4.56 (q, J

Hz, 2H), 4.14 (t, J 8.0 Hz, IH), 3.25 (t, J
Hz, 4H), 3.08 (t, J 11.8 Hz, IH), 2.98 - 2.85 (m
2H), 2.72 (t, J =7.2 Hz, 3H), 2.45 (t, J = 4.8 Hz,
4H), 2.22 (s, 3H), 1.94 (t, J = 3.0 Hz, IH) 1.83 -
1.77 (m IH), 1.67 - 1.53 (m 2H), 1.47 - 1.34 (m
IH; M5 mz: 341 (MtH) +. Exanpl e 23:

2- (RVI - Aza- bi cvcl or 2. 2. 21oct - 3-yl - 5- nor phol i n-4-yl -
-di hvdr o-i soi ndol -1 one Conpound prepared as a white
solid in 23%yield from2-(R)-1-azabicycl of
2.2.2]oct-3-yl-5-brono- 2, 3-di hydro-i soi ndol -1 -one and
nmor pholine imza fashion simlar to that described for
Exanpl e 2. 1H'NWR (300. 132 Mz, DVSO) d 7 48 (d, J =

NI

8.1 Hz, IH), 7.06 (s, IH, 704(dd J 94 2.0 Hz,
IH), 4.57 (g, J = 18.3 Hz, 2H), 4.15 (t, J = 8.0 Hz,
IH), 3.75 (t, J = 4.8 Hz, 4H), 3.22 (t, J:4.8 Hz,
4H), 3.09 (ddd, J = 13.9, 10.1, 1.8 Hz, IH), 2.94 (dd,
J = 14.2, 6.7 Hz, 2H), 2.72 (t, J = 7.6 Hz, 3H), 1.96
(q, J =2.7*Hz, IH),|1.84 | 1.71 (m 1H, 1.62 (dd, J
= 8.6, [2.9xH 2H), 1,48 -1{1.35 (m IH; M5 nlz: 328
( MtH) Exa les 24 - %:SC(mpounds of exanples 24 to
©mil a bel ow were prepared

27 i‘@ ord with t hesf

g to the progedyres described herein. Exanple

5 (R)-I |21oct - 3-yl - 2- brono- 5. 6-di hvdro
- furor 2\3- fe [Conpound obt ai ned as a
brown solid in 41%yi g (See Method B.) 1H NWR
(300. 132 W AEL|(s, IH, 4.67 (q, J = 17.1
Hz, |® Hz, IH, 3.09 (t, J =12.1
Hz, D), 2.70 (t, J = 7.4 Hz,
3 g

Q

=

Compound No

Table XI comprises compounds of formula (IK)
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IH, 1.79 - 1.66 (m IH, 1.64 - 1.52 (m 2H), 1.45 -
1.3 (m IH; M5 mz: 311/313 (M+H) +. Exanpl e 25:
WG2(0RW A a- bi cvcl or 2. 2. 21oct - 3-yl - 2- phenyl - 5. BeOSERp0F/@0574
-furor2, 3-cl pyrrol -4- one9Conpound obtai ned as a pal e
green solid in 28%yield. (See Exanple 3.) 1H NWR
(300.132 Mz, DMsO d 7.75 (d, J = 7.6 Hz, 2H), 7.46

(t, % : iofy -rédichi natibn éfta compoun,

(s, A FRegm it #jnioh R b propdsch b dddche bilgeidn 82 compound
of fbmula Y): 3.12 (ddd, J = 13.4, 9.9, 1.8 Hz, IH), 2.96 -

2.85 (m 2H), 2.71 (t, J 5 7.3 Hz, 3H), 1.96 (q, J =

2.8 Hz, IH), 1.84 - 1.7 W), 1.66 - 1.56 (m 2H),

1.46 - 1.33 (m IH);R% 7309 (MrH) +. Exanpl e 26:

5-f RVl - Aza- bi cvcl o] 3

2.2.21oct-3-yl -2-pyridin-3-yl- 6-diﬁUhro-furor2,3-

c] pyrrol - 4-one Conmpound, ar as a white solid in

30% yield from 5- (R)-IRazabl Cycl g

2. 2. 2]oct 3-yl -2-brono-5, 6-di hydro-furo[ 2, 3-c] pyrrol -
with 3 gempennd3f fermyila)(IFRt hy| -

[1,3,2]di oxabori nan-2-yl) - yrldlne in ion
sinilar to that descriigd f he NVR
(300.132 M4z, DMBO d 9{00 ( THb5 Hz, | , 8.54
(dd, J = 4.9, 1.6 Hz, | . @4(dt J = 8. O 1.9 Hz,
IH), 7.49 (dd, J = 8.1, 4.8 Hz, |H), 738(3 I H),

in the 1?1@86?1% gﬂN?SﬂZ%ﬁc)g'(wligr@f A%hsﬂ(X)Cng)]anﬁ abetic é'é&(cé élll h‘%sultable

solvpgt guc}sasgi Eizg aliphptic Qlcqllol( ﬁor expraple e@awlj atgpym tgmge,rat@gp (for

g, RS g5 sl Ty 98 o bRk Byos shove

in S&¥éme 1 below. (In Scheme 1 Ac is acetyl; Et is ethyl; and LDA is 11th1um
5-(RVl - Aza- bicvclor2. 2, 21oct -3-yl -2-pyridin-4-y g
diispprpgy orida o Azcompopng oF Fasmulaf T ulesseip duis &Y. ﬁ%b@?@aafs agshown in

Schgﬂ idin 21%yield fromb5-(R)-1-azabicyclof
'Zab% oct-3-yl -2-brono-5, 6-dnydro-furo[ 2, 3-c] pyrrol -
oneA aothpduralyafifophulih T riue bapiegated ba rérastal ofithsipndtb@mgtgpoup (PG)
t hat desc d for anple 3. 1H NMR (300. 132 Mz,
oo OV ]

fromygrseprgu .5, 1.4 Hz, 2H), 7.70 (dd, J
=4.7, 1.4 He, 2H) THE_(s~IH, 4.78 (q, J=17.6Hz,
2H) 414(tJ:76HzN F@lzwdd = 13. 2,
9.8, 1.7 Hz, IH), 2.90 (dd 7 Hz, 2H),
2.72 (t, J = 7.1 Hz, 3H), @q,3:2.7Hz I H),

1.84 - 1.71 (m IH), 1.61 (septet, J = 3.7 Hz, 2H),
for dx#hiple wheP G 1§ behzPloxy¥enrbbri/l o8B&hzyMehloval tay bér &fected by
conpounds of Exanples 11, 12 and 2 1 were purified b}/
hydpesspation (fereexample hydrogen in the presence of palladium on carbon catalyst); where
PG is tert-butyloxycarbonyl removal may be effected by treatment with acid (such as
hydrochloric acid or trifluoroacetic acid).

A compound of formula (IVa):

N e (Va)

PG
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15

usi ng 38% net hanol (containing 0.5% di met hyl et hyl

am ne) in carbon dioxide and a Berger Diol colum (5
WOorR@somIs60A pore size). ** - Material of ExanpdESEDB5/000574

and 17 obtained as an oil3owas taken up in diethyl

et her/chloroformand treated with excess 1.0 M

hydrochloric acid in diethyl ether to forma solid.

| a n,
el PRl IR BBl O N e oA R Piuged by haloge
cyah@!,cthg)aﬂle}& @Dihlbdﬂyoflﬁli ;9@3, Sta. 4@11@&)3 S&)(gyealkyl\)ver 8(0)2(C1.4 alkyl);
dried over ium su [ re c rat.e
andik ispdiqege. R teRre ld&H%Lﬁw €y, CB GEPesRur 38D, soxc.
W'th reducing a com ound of formula (Va

4a1f?¢l; %; : %zc? %90?@[2 Zéd%]rbg?tirgts yl -6% -chl or o- phenylg %

-2, 3-di hydr o-i soi ndol - | ;

2-(R) -1 -Aza-bicycl o[ &

- 2, 3-di hydr o-i soi ndol -

2-(R) -1 - Aza- bi cycl of 2. 2. -“%H%L-a/@)ui nolin-8-yl-2,3

- di hydr o-i soi ndol -1 - one;

2-(R) -1-Aza-bi cycl o[ 2. 2. 2] oft - 3-yl - 6- benzo[ | , 3] di oxol -

5-yl -2, 3-di hydr o-i soi ndol - |

2-(R)-1-Aza-bicycl o[ 2.2. 2] oc -yl -6-(2-chl oro-phenyl)

-2, 3-di hydro-isoindol -1-one; 4-(R)-1-Aza-bicyclo

[2.2. 2]oct 3-yl - 6- (2 nethoxy nyl)-2,3

anch sl 3 Biadhct o0 BBl s eample cyeinsginglisesseseof
ma(éiiﬁﬁoﬂﬂhkfbmtam pcﬁu%b]lxeﬂa&ﬁh&ﬂc acRERloAdydRite. ).
-1 -Aza- bicycl o[ 2. 2. 2] oct - 3-yl - 6- nor phol i n-4-yl -2
3 dV anyajrta)oﬁ conipednds- ¢f fgﬁ]@alaqﬂh‘{a) and (Va) in which the group X occupies an

algiqt e padiny B R ek sfn B Riba A S ahua OV 55

- TR coﬁi@ﬁ@t‘i&l@ﬂf@rrﬁﬁﬂQWa) d‘antlh@répai‘dddw do@pliadh eompmmdcbﬁ fetmula
with the follow ng fornula were synthesized in a

(VIehshi on anal ogous to the above exanpl es. CHEM CAL
COMPOUNDS The present in entlﬁ relates to
ghpharnaceuticm

het erocyclic derivati Vves
activity, to processi preparing such derivati ves,
to pharmaceutical co conpg; }ng such
derivatives and to the use of such derivatives as
I {6 8ol hﬂld’oﬂ%hhﬁﬂﬁ VII
whh 16 if SREGRE Bp GANLTolhe) TRAS LolrRlud ofiehille (VID:
W0O01/ 66525, WOOQO 08013, QESSSQADand V[99/04794
Chenpki nes are chenotactic ﬁbklnes that are rel eased

by a wide variety of cel 5 t

¢P26 (4- chl or o- phenyl)

i

PG
in the presence of a base. A compound of formula (VIa) can be made by nitration of the
respective chloroheteroaryl or respective chloroheteroaryl N-oxide (followed by reduction to
remove the N-oxide); or by chlorination of an oxo-nitro-heteroaryl (such as 3-nitropyridin-4-

one).

A compound of formula (IVb):



10

15

20

attract macrophages, T cells, eosinophils, basophils

and neutrophils to sites of inflamuation and al so pl ay
w@2006i1e198n t he maturation of cells of the i MuPET/SE2005/000574

system Chenokines play 8m inportant role in inmune

and inflanmatory responses in various di seases and

di sorders, including asthnma and all ergic di seases, as

wel | as autoi mmune pat hol ogires such as rheunatoid

arthritis and at heroscl erosi /'Nhese smal |l secreted

nol ecul es are a grow ng suB@r am Ny of 8-14 kDa

proteins characterised rveq\;gur cysteine

notif. The chenoki ne sjuperflam | y can béj di vided into

two nmain groups exhi biNi ng/char&'teristic structural

motifs, the Cys-X-Rs (CGX-C, or a) and Cys-Cys (G C

or b) fam lies. These are di sti ngui sh 0[1 éh(? basi
whes¢ing Gisgireteatifergsousioad Rnard i & pée adeptisp Bydrogen, Cr.alkyl or

i.ma| spd a
venlft(RRGF, Bb ALY pPpufiaf &) Ao LESCRUBRACT, BEGUERS. OCES S(Cus
alkyAP6ES0) K Te. m%liker)I aai bopepaed fmeat 2 vahprmd of forewda @ﬁﬁl l's
such as interleukin-8 (IL-8)_and neutrophil-activating
peptide 2 (NAP-2). The C-C c m%@es i ncl ude potent
chenvattractants of nonocytes apd | ynphocytes but not
neut rophils such as human e chenotactic
proteins 1-3 (MCP-1, I\/CPG\}b RANTES
(Regul ated on Activati orw1 Norjm&® T Expressed and
Secreted), eotaxin apg;t crophage infl ammatory
proteins laand | b (MP- la. and MP-1 b). Studies

usifpa ‘eoﬂégfw n $\K76-@ie9 Grédedtretbyefiracictiontmgahe dhilecithyfdi example,
are medi at ed subfam | ies of G protein- coup

|
phosnlecépusmwchlaﬁ%gl thaprgenceof ¢ t‘?éser(é%fé‘pﬁsé’&’g e |a§ii£ﬁaé%ng the

pro%glﬁ? fo%%é :\ngg%a,%ylc%%;%?d C%?}%y EGFECZF}\’I% ﬁ% re%@ of an acid at

elefaédRémpdhase (suelt eppongoluepssestemic b neﬂwgeg solﬁeme) drug

devel opne ce agents which no Iate t hese

recd ﬁf”é‘lp@u%‘?fj gropla 8@& @ herpr?ﬂaréedt FEaf ﬁBWPO'btfd of formula (VII) by
reaé#LoZl%é‘?a&i@gteg .SBBRA% RAEH Wih b Eﬁ%@nﬁ%ﬁk‘rl@@ &l thaPdsence of a

receptor is expressed on T-Iynphocytes,
basEmnocyt es, macrophages, dendriti c ceI I s, mcroglia and
cel I tec r
chorieund ERain G RERrPE B SAER e 3VE Blabe

reﬂﬁ'éﬂrﬁif fl-lrs't a8l atifX RIS RESE 220t poRad 6f ﬁfﬂmﬁmmfﬁid reacting with an N-

macr ophage i nflammatory proteins (MP) MP-la and
hy dvR-smislizerRCENIID Y thenchyowrclivagion anéermlqy@@d fierpperature in a suitable

I\Se%g? (llgls results in the recruitnment of cells of
S0 S §X‘7%temto sites of disease. In

A compound of formula (TVd), wherein PG and R’ are as defined above, can be
prepared by addition of azide to a compound of formula (Vd) then by alkylation of the

product and separation of the N1 and N2 isomers so formed (N2 isomer shown).



many di seases it is the cells expressing CCR5 which
contribute, directly or indirectly, to tissue damage.
w@ovsaopeent |y, inhibiting the recruitnent of tPEFEE2005/000574
cells is beneficial in a3®@ de range of diseases. CCR5
is also a co-receptor for H V-1 and other viruses,
allowing these viruses to enter cells. Blocking the
receptor with a CCR5 antagoni st or induci ng\ A ept or
internalisatigh witN a CCR5 agonist prot gt céNI_ ,
fromviral | ci//on. The present inv e Novi S a
pi peri di ne[or tjropane conpound of fofrmulg (I):
wher ei n: [ bserdr is (CH):.; b isJCH or N(Wd)is
NR1, OPGS, or S(O2; Rl is p@fro Cl-6 al kyl
[optionally substituted by phenyl {which itself
opt G enpdunds sfasmiltae (B6) byd I3, whedeid P, Ridnd Rlard as defined above,
al koxy, cyano, . nitro, CF3, 3 (G -4 al kyl H, .
cané@@;qﬁ%mi, bycrpaction|of 9|09WP89nd§(9cC§)Em§1@ & éh Wik ?ﬂ %‘%’ (didzine
N2 (&l ' Lis#@8drf of a compound of
R opt | (2)'n§]]ﬁoél pgld%%/{)fl)f%)ar?glg W&F{]ag?%%ab&v@l dglhﬁill , CG-4 P
5 formble@¥¥e) vaishearogsten R €60 )REEwhe¢rein-R%iskgnle)adiiyt) NH,
S(O2NH2, C -4 alkylthig, S(O (G -4 alkyl) ofgw
S(O2(Cx-4 alkyl)}], phenyl {optionally subsgituted by

hal o, C -4 al kyl, al koxy, cyano, nit

OCF3, (G -4 al kyRPQ O M—rS( O 2NH2 CRY N hi 0,
S(O (Cx-4 al 02(C-4 alk Qf oaryl
{optionally |substlituted by hal o, G I kyl' A G -4
al koxy, cy dtro, CF3, (Ci-4_ C(O RH,

S( 0 2NH2PGG - 27l kyl t hi(B/e)S(ORGI - 44l kyl ) or  (IVh)

S(O2(Ci -4 alkyl)}, S(O2R5, S(O2NR R7, C(O) RS,

C(O2(C - alkyl) (such as tert-butoxycarbonyl),

C(O 2(phenyl (C -2 %kyl )d (such as benz;gI@xycar bonyl )

or C(O NHR11l;, R igjphenyl (optionallyRsufpstituted by

hal o, CN or C h F}i' t hi en t hi enyl ;

R3 is hydroggn orf nmethyl; I's hydfogen or G -3 al kyl;

R4 is a fivegy I X Mered het erpagyclle copygy ni ng at

| east onp@ar ato ne to P&ur niirogen atons and,
optionally, one oxygen or sul phur atom - a ring

car Awompbusdofifotretle (Btg) cWkerbit Rf&iRignd Bt iarterasidefined above, can be

pre;s)aljrte)g Lgr treléttcggn gé/ a go)ﬂ%iou% _o? fo%}nll(ﬁ/al (Vg) with a 1,3-di-ketone

R"C(O)CH,C(O)R’.

b
Ry H
N<

_N R’
. (Vg) N (IVg)

A compound of the invention can be prepared by alkylation of a compound of formula
Vliila)

(VIII) or (VIIa):
M M
R | }Rm R | }Rm
L (Vi L (

R? LG R? LG

10
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[which is optionally substituted by hal ogen, CN, OH,

Cl-4 al koxy, S(Cl-4 alkyl), S(O (G -4 al kyl),
W®LOr201@89 4 al kyl) or heterocyclyl {itself optpPCHakE1095/000574

substituted by G -6 al kyB3[which is optionally

substituted by oxo, halogen, OH G 4 al koxy, OCF ,

C(O(C -4 alkoxy), CN, C(ONH2, C(ONH(GC -4 al kyl),

i - , N(Cl-4
RN S M Ettit by, O

opt| onal l'y substitutedq @

benzyl [which is optia
Cl-4 al kyl, Cil-4 al koxy
S(Ci-4 alkyl), S(O(Cl-4 3 IR or S(O2(C -4 alkyl)],
C(O (C2-4 al koxy), ONH2 ONH(C -4 al kyl),
I
n tl}jﬂ R{éﬁegf%oé%iqltgﬁlg)qaie (rgﬁ Q%Qat%}‘b’éb& t%(c?ﬁa'ze Jrvﬁ’{]?tflﬁgl r&e‘}]  a suitable

solv%hf‘@ﬁ‘dﬂ as destoBitG®r CIHFBWL roo@Nen@él@)tNHZﬁor ek petg)l C
-2 al kyl), phenfé \NhIChIS optlonallysbstltuted y .
ha|’.8g3§ﬁart1@_m4te§p fpr gge_megﬂrqu)@yn t@ds ar %l}}g]ﬁg:lal y available

or cg? é PSePz%(eg)b [hteqlatllﬁyg[ Wﬁth§§1 O)A&agtlné ll‘?érgﬁép m&th &(&))t% g%arég/les below,

Benz I's opfion y su Bstitut
or bls}&bmgmﬁ% (ogﬂ.dezbtlalg E&etthoc@hetfbuaﬂésombed CF3, CCF3, Cyano
nitro a ©) -4 alk S(O
N CRECTINEETENETT NN 1 T

C
o IO IO, P s s s s e s

furtE}r-féataﬂekoﬁgh,e 1ﬁi@ﬁﬁpn NH2, NH(C -4 alkyl),' N(CG -4

Eﬁ‘l}e)con@()%%s@% S R‘%ﬂ&l}) Q‘O%;%j%ﬂﬂw43§%h€\¥g&)ce%1 éP) ml %%lrtlcular as

mocﬁfﬂ%l@ (sufthas lﬁ%}ﬂl;ts pﬁYt‘?d‘ﬂ ngrﬁﬁk’ | 1m§éi’§5 dgonitsl of aﬁt&@&ﬁlbﬁ;)ﬁﬁiﬂlemokme
hal ogen, -4 al kongCFS OCF3, cyano,

receptdrr(ﬁ;r e@t@le@@]imcylvn}s@@l ey beqs h9 trgatmg(n@fg,(l 1m2pune

1nﬂﬂgp%t§>§‘ pr%%tere t1§? rQy #yéeéjrohf%reﬁwg%hs%y dr n&ﬁlg ﬁ%lcgﬁ}(p-medlated

dlséabésr(ﬁlcluaﬁr@ refecBbk Mif transSlakded Gtgaﬁs at ’c{sdués ard ztﬁ(c@)rad G-4
kyl )}, heterocyclyl s3opt| onal Iy substituted by C -4

Imramnoylplmam%ﬂsxﬁlé )-substituted by hal ogen, GCi-4

al %}re) co%()%‘@é&qﬁé/ %re%%l %1( aé)g é%%%f Xﬁ‘l'uta EIPTnh§gt§ig the entry of
vir %@Hﬂﬁsﬁ% 1k1iii®nloﬁ&|ﬁﬁé;k@v1réso IR Jrizo tﬁ&ﬂleﬁl@ andl, therefore, are of
a )
Val‘[%ﬁt@%ﬁﬁV‘F‘?‘°§@5§%fg‘ttl?¥’é’zﬁ wg%ﬁﬂbﬁ’e%akh@s e gg%leny‘é) ipfpotion by
v1r %43%?%11_ Ly k)%l‘/;%ﬁ% Igr%*)éc%h%)@g (a%&l/t)f ant%%ﬁ;c) (f]? a@glgé(d)érrn)r/nune deficiency
syn{hopid (@AABS).y substit ut ed

According to a further feature of the invention there is provided a compound of the

- al koxy or fluoro],
substi gluy ed by halogen
3, cyano, nitro,

invention, or a pharmaceutically acceptable salt thereof, for use in a method of treatment of a
warm blooded animal (such as man) by therapy (including prophylaxis).

According to a further feature of the present invention there is provided a method for
modulating chemokine receptor activity (for example CCRS receptor activity) in a warm
blooded animal, such as man, in need of such treatment, which comprises administering to
said animal an effective amount of a compound of the present invention, or a
pharmaceutically acceptable salt thereof.

The present invention also provides the use of a compound of the invention, or a

pharmaceutically acceptable salt thereof, as a medicament, for example a medicament for the
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by hal ogen, G -4 alkyl, C -4 al koxy, CF3, OCF3, cyano,

nitro, S(C-4 alkyl), S(O(C -4 alkyl) or S(O2(C -4
wabdoplidopg , C3-6 cycloal kyl, CO(G -4 al kyl) [ optT/sEzabi/g00574

substituted by hal ogen], 3¢Q(aryl) [optionally

substituted by hal ogen, G -4 alkyl, C -4 al koxy,

CF3, OCF3, cyano, nitro, S(Cl-4 alkyl), S(O(Cl-4

treaﬁlll%}g of %r%%sg%%ﬁ)%{jcﬁ%n Afeﬁhllﬁydrg) hlsea'% ;I(s%h){il; of %ﬁr‘n%ﬁi ziCrEmtls (such as

| oge Cl-4 Cl-4 al koxy,
rhem&d aethatig), [Restpmtorﬁ(i@é&sé ig tfdnydx)lmpE( O[)(P@Laslthallaldymh asr

brog:ﬁ} lg%&lé dr?tlf};lgl:cg %3;651 é %u&ﬂa}ﬂg lpéft{goftl é/ or inveterate
asthk%ﬂ%r%@ﬁépé I%Q%hfatgr SwhYs RAlenaR onsglenéss?i}l Kﬁ’lﬂllnlﬁél{a%ute

3, cyano, nitro, S(Cl-4
alle@l@)atrﬁrlhld rlahitly loy chtpn@(rh:i)nzt(s@mdudmg|r]x1}ut)s]casqq>§q élygqf.ryphlc rhinitis,

rhm&}i Jot Inilp%ﬁ x’igﬂ S ,Lé?k;%g d t Ut nlt}%@??%canh osagmgzahf%%axf& @Lﬁ% tncluding

croﬁo@ (f@mﬂu@bﬂ%'eﬁd&ﬁen%@@@ Hinftisakr yroJulous@OMiHsCdeadonal rhinitis
yl), CONH(aryl) [optionall y substituted by hal ogen,
1ncl(1111ng rlihitig[Inervgsa @‘laﬁlfwmf VE@Fgno 1t1&}y andis R@mqu@rly asthma or
I‘hlS 1-4 alkyl), S(O(C -4 alkyl) or S(O)2(C1 4 al kyl)],
NH(C1-4 al kyl) or SO2N(C1-4 al kyl)2; - provided
t hah anbi@Br &pedthlge Pressno g ntidn wavidesht as®cfctmnfoung of the

1nvé§g§¥r%}§%g§<¥eﬁg&é§g§celp@%r Y- % thes:rg{) 61’; l %%g eaw?r_]% a medicament
for @édcf% {gpﬁ%&yéx)rlvpm(& U 3tﬁlg%¥1te}ngkm§§&lepﬂ)r Q&ti‘\bf‘{y)(such as CCR5

Cl-4 al kyl) substifuent on
rece%iﬂ:ﬁ activibp(fond:aampiedetmatohiarttiritiy))rin e vegerblodded anigal, such as man).
eteroc cle R; the five or nb dht
B rpope AP e S FE e ey @ Praicettcally

acc%dt&ﬁé L ABreoP $HZ8R%s 2 YL RS, FEexh BRI I¥RediBathénisH th€treatment
pyrazine ring; the ring carbon atons of said fused

of rhgurhasbigbashstis.pi peri di ne, benzene, pyridine,

oo GRatRy R b iR iR B5LRCs 5 B Jnoqund gfthe
1nvéﬂtf6§az(é(p a ﬁﬁ%na@ﬁ@ally%@%@abl@ bdlf ﬁhereSf, G the Iﬂdriﬁfdc)ure of a medicament

Cl-4 al kyl) or Sép 2(Ci -4 alkyl); and.th
for nfet mageempso«forsgqampﬂm@e Ifingeqhienioker eqegton aptigty (such as CCRS

aJ |y~ subst it l-kyl
BB AT BB G Sl b, s )
al kpae/invédtdod fﬁi(t@r(thﬂwdlesah&we)@f,a M poE{dYMNKR invention, or a
C(ONH(C1-4 alkyl), C(ONCl1-4 alkyl)2, NH2, NH(Cl-4 .
phagmpseutically qqeqp_[alzle aarlktypl)eglj‘ in @(3@} ac rgp%l, medmﬁé?tgphuse in the
tre ttﬁ?ntaofky' is optionally substituted by G -4 al koxy or
Ma ogen], benzyl [which is optionally substituted by
(1) h@hogspiratéiy- tﬁhcﬁ)ldbyﬂructm dtkewek of(g/lrw@l%:?.nclmﬁg chegragmobstructive

gllat gﬂ%)lfg( - @(&%%@ %?]%@1!’1& % S%g§2 %]ﬁ bérlonchml

aﬁl@féx):; intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma (for
example late asthma or airways hyper-responsiveness)}; bronchitis {such as eosinophilic
bronchitis}; acute, allergic, atrophic rhinitis or chronic rhinitis including rhinitis caseosa,
hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or rhinitis medicamentosa;
membranous rhinitis including croupous, fibrinous or pseudomembranous rhinitis or
scrofulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) or vasomotor
rhinitis; sarcoidosis; farmer’s lung and related diseases; nasal polyposis; fibroid lung or

idiopathic interstitial pneumonia;
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C(ONGC -4 alkyl)2 or S(O 2(Cl-4 al kyl) [wherein the
al kyl is optionally substituted by fluoro]; R5 is Cl-6
w@bdoghofoept i onal | y substituted by hal o (such aBCT/SE2005/000574
fluoro), G -4 al koxy, phesyl {which itself optionally
substituted by halo, C -4 alkyl, G -4 al koxy, cyano,
nitro, CF3, OCF3, (C -4 alkyl)C(ONH S(O2NH2, G -4
(2) aenb B _f&nt?(a%@des“méllugﬁﬁg)rh&fmaﬁc%@ouff aﬁ’doﬂlln)l}xe QEronegative
heteroaryl {which itself optionally substituted
hﬂio«xdylﬁ‘éﬁlﬂtopdtklyk (suh astarkiykosing, spogtc@dm,s psotiatag ar%ﬁl,s or Reiter’s

4 1),C(,O NH, .S 2NH2,. Ci
Stegce Balest KISkt SIS A DRPRA Ry Tic sl
(3) C noﬁfdii‘)bhnécg% h%@ Ird ot 6ﬁrﬂﬁs%glo§’l¥elé’c§ll d?so?ﬁergau@to injury [for
kyl), pyranyl, phenyl {optionally substituted

haiamplﬁpoms annjlyl] or me%e)aarﬂnwes (foy evampla |rhmmat@¢:art ritis,

5‘656)"{38% tlll ﬁoﬁ{/‘:’( ‘%5%1 g %@?@ @Néqr R}% ‘ilseaﬁeeéé?}%%lr Xx}’fervertebral disc

{ aleh&Badd r tébhbﬁﬁohiaﬁﬂfbdlab)’oﬁ\tade@ene@étrcﬂi ol kemddkilthg disease (such
al koxy, cyano, nitro, (C1-4 al k]é g@” C( O NH,
F

S(scgsgqqurosm]?agebi qi(lyqzatsﬁ pbostg(n@;r@g;), no dyitiss scleroderma, mixed

2&19% tésxﬁeechyclrbér %{onaylgartﬁfo?aathfgg g{ Fo%oﬁ]ta{)&l %%g {Sélah as

con arnin Nl dl
byerﬁ(d@htlt(s(j;l 4 alkyl) or C(O(CLl-4 alkyl )} R8 and R11
i ndependent |y, ogen, Cl- alkyl [optionally
4) s(ﬁkgltanélﬂy%a PBOTIAf @owlﬁr@ﬁn%mw P%%}iern@ilgla ORp ﬁ%s&spzmatous

F’q@m(&c}eé V%%b&]i’hdetu% %E{( AR CRAM Ma&iébﬁﬂénﬁ%ﬁ':%g, %&%@ |P%]ecmph1gus,

oXy, cyano, nitro
Epldbﬂn}dl})six )Nk, ﬁ@ﬂm&;otﬁﬂm& sthdeylitides @rytis{nds( Gitadeous

al kyl ). or S(Q. or eteroa 1 {which
" sastaophiips Mshitet STopRut okl romgl S eaEe ol kyl

(5) aé‘trcﬁbﬂéﬂiﬁél trQéfﬁOthaB'd‘ia{ere o%tltlsfi@asﬂfo;ﬁllﬂkd/éa)s%@l{wﬂtls
O 2NH2, Cl1-4 al kylthi o,

9@@)@‘6@15454 Caplay$ Ylipgase @ce’tatoaecq itib, kgrital(lgpowdrchsdaye ot food-related
S%&%%IS% uhcg hg%%gﬁqc aor rorﬂg#l ogut)é‘}_)r p;{aéiplaé Irﬂlgl%h}je }i’]mltls or

abdeemy); cyano nitro, CF , OCF3, (Ci1-4 al kyI )C(O) NH,
S(O)2NH2, Ci1-4 alkylthio, S(O(Cl-4 alkyl):
6 opratireiecpR\ACHE and ¢h pwingp£qr GHenp tszmgﬁkantaap@af kidney,

ptail\(; T, kﬁgl% &0% ﬁﬁrro&&é 'Qaﬁgr%a Oi %}{1%@9(1 %I'Ei}t R/EI%US %% dlSCaSG

3(@)/4&1 4 alkyl) or S(O2(Cl-4 alkyl)} or a 5- or 6-
nmenber.ed ni tr.ogen_containi n(% het erocycl [ c rin
¢

(7) { Ofher Gprares gr disgases) \ehedmers dpegporayitinle selgyasis, gherosclerosis,
{/
SAGlitel 1thafin¥tAdonof Sy AGHIRABDS), TLBASASSERIIEN as lypus

ogen or or toget
f @y thematosuor s§stemnblepes), aythgmatmsum Hashlmotq :Dﬁ)&kdlghtls myasthema
4.al kyl or

substi t ut h e n

SHBHy Pt bjeblsts portutis ﬁyydgq%%ﬁ bl it B9yl syndrome,

n]!e&fo@y (xR Ok ronﬁ%ﬁlﬁ 1 Pe@ﬁi’oﬁta@ﬂﬁ%& Se%tﬁ)s Adrothe, idiopathic

SN SR R Cl-4

aﬂlk(ynb@ytompig@ @)@(re;pr msaﬂdlcysl of the menstrual cycle

in a warm blooded animal, such as man.
The present invention further provides a method of treating a chemokine mediated

disease state (for example a CCRS mediated disease state) in a warm blooded animal, such as
man, which comprises administering to a mammal in need of such treatment an effective

amount of a compound of the invention, or a pharmaceutically acceptable salt thereof.
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NH2, NH(Cl-4 al kyl), N(Cl-4 al kyl)2, NHC(O NH2,

CCONH, C(ONHC 1-4 alkyl), NHC(O (C1-4 al kyl),
weads1088P( Cl- 4 al kyl), C(O (Cl-4 al kyl), CF3,PCH5R2005/000574

CH2F, CH2CF3 or OCF3); R86and R10 are, independently,

hydrogen or Cl-6 al kyl; or a pharmaceutically

acceptable salt thereof. Certain conpounds of the

pr qﬁ %?{er 't@ﬁs%gt;é 1 oGAM otk $hvehfodidh b heackRARY a6ceptable salt

sSuc anti oners, di astereoners, geometric
therbGiO fe&rthe therapautiotraptmgnt of evamlézécmded ammhtsmdnaa:m@ rig particular
aII oners and. m xtur,e er eo

h .
o o EETEL BT e A By ot
nor. : E‘%}é ’B‘%ﬁﬁﬁ%&h%co}@é}ﬁe %\ﬁﬂl@tﬁﬁﬂgfd%ﬁhﬁ&dedﬁcal bkﬂéﬁ@@é%}@ﬁnacemlcal

hosphate, acetate, fumarate, naleate, tartrate,
comnmmmne oxal at e, nethanesulphonate

p- t esul nat e formate. Acid t
D ThReE RO PRt et Pupfifhdriidtdd Ahdiduita
con{ﬂ'(‘)@ltlloﬁ\(ﬁﬂéﬂ QtpiRYs £&dBpoudd od tiedhvétien ((Srlacﬂhaﬁﬁac&utlcally acceptable
hydrate) and the present invention covers all such

sl (osiveidrogien)cod imbprescangiody cerapibs adﬂlll\@aF dilyent or carrier.

as ch oro Qr
i a7 o84 T Taespl e s Bk Lt For B HRG ERG) of s
conﬁ?b@ﬂi@h&vhléfﬁédﬁy;insé§mﬁﬁﬁg ms/ea:hgweamamma plmrfvh%utm&llwiqceptable
n-propyl, isjj-propyl,. n-buty

adjuvapt, dgueng|or cwlﬂmD@quglpgtoatt}éqijg; géarc%ag%trg’%on fl&pharmaceutlcal
corr?ﬁ%@?%h%vlll &Png_lﬁ% elx%f:e’ P00 er @(1959 Wel@ﬁb such as

exa cycl opfopyl, cyclopenty
froxﬁ)OCOSGh@O)%w fir bxarkeld fivet @ﬁ@dxy?ﬂ %w (sgclaas from 0.10 to 50 %w), of active
n-1inked, non-aronat.i 6..nmenber ed

ni trog f or
inggediegt, éﬁtﬂeﬁﬁﬁ‘iag’iﬁ byorgehidens t?ﬁﬁ‘é ?IEJV’FH EPTRETHPT ot om

(s eh?&u}?lﬁgmg(;egﬂbél IESmEBQH&lSQﬁ@IﬂE irVeRSor Y¥ohy B 88nin@¥te@h standard
ur exanpl e, aziridinyl,

mamtfmn:the] yiseaspyoncbﬂupmﬂlaw is @sp@i fodfeat ifor qxa@@}qalm tﬁmcal (such as to

n or thi
e e W Py TS it o o o SRR, For e
purgﬁmeeoon%hﬂds%f%@ idveRESImaY Bgforﬂiuﬂat&i ﬂS}eiheﬁﬂsﬂ@oalhOﬂﬁle art into
eing carbon. It is, for exanple pyrrol.idinyl

the fotpeof, dcprra;camplaemméﬁ {iry payden forpriations, taplefs, @p ‘?Po"@ffléas
oo BRIt 95 RaPL PGly SoBE Oy dpne
povideRs BuSsUsNGics] Higitridritd, @fams, drops and sterile injectable aqueous or oily
solutions or suspensions.

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
0.1mg and 1g of active ingredient.

In another aspect a pharmaceutical composition of the invention is one suitable for
intravenous, subcutaneous or intramuscular injection.

Each patient may receive, for example, an intravenous, subcutaneous or intramuscular
dose of 0.01mgkg™ to 100mgke™ of the compound, for example in the range of 0. Imgkg™ to
20mgkg™ of this invention, the composition being administered 1 to 4 times per day. The
intravenous, subcutaneous and intramuscular dose may be given by means of a bolus
injection. Alternatively the intravenous dose may be given by continuous infusion over a

period of time. Alternatively each patient will receive a daily oral dose which is



oxygen and sul phur; or an N-oxide thereof, or an
S-oxide or S-dioxide thereof. Heteroaryl is, for
wex@spbesd furyl, thienyl (also known as thi ophremEE2005/000574
pyrrolyl, thiazolyl, isot}y azolyl, pyrazolyl,
oxazol yl, isoxazolyl, imdazolyl, [I,2,4]-triazolyl,
pyridinyl, pyrimdinyl, indolyl, benzo[b]furyl (also
: inistered 1
orp AR o BERELALATOSRY el SO Buninisaed
toAhﬁn@lmda;zol yI benzt riazolyl, benzoxazolyl,
t hi zol 3- benzot hi.adi azo an .
i Dl BRIyt R R N RIATB P d) ByRPafaryy pontaining the
corﬂﬂb‘uﬁ@ Qf the %nve*ﬁil&y ror dipRanatbutichily aSceBRBRANA %@8&1 of |a solvent thereof
(al so known as benzo[l, 2, 3]t hi adi azol yl), 3-
5 (hemfuerdﬂmlaumdi@l fr theenerti¢ of preshylgctiogise Mn@»mams
2,1, 3-benzoxadi azol yl ), quinoxalinyl, a
()pyr azol opyridi ne (for exanple
Tai&FIPY T azol of 3, 4- 1] pyr i di nyl mongsienol 1 nyl
—_1soquipolinyl, a naphthyridiny or p_xarmi e
Coﬁlbotﬁﬂd@épht hyr| di nyl or [I 3]1ﬁ@pht hyr| d| nyI ) a

tbonzn P= I TP
It uL1—||y| Of UITJCIILUL ||€1|y‘| \al SU ™ WFIUVVII ad
Lacéc?sg?ﬁz%’t‘hl enyl); or an N oXi Z‘g thereof, or an S-oxide
Crodt ISQ@FuEer €of . Heterogsyl 15, ’r.or. exanpl e,
r(bvarﬁl?lg\L#SDvrulmrqn dinyl. i ndoIPvL or benzimdazolyl. The
Poljvidglppeolidined het erocycl e pﬁ R4 is for exanple,

r‘"fﬁ_’ejr — Lm AQ_’“'“"I T urlly’\.u O—z T+ aazZ0r——01et;

Maglpﬁsmgpqra’qen 2-one, 1 2, 4-1Pi%zol yl, 1,2, 3-triazolyl,
tetTazotyl, oxazot yi, Tsoxazolyl, 1,2, 4-oxadi azol yT,
1, 3, 4- oxadi azolyl or thiazolyl (such as pyrazolyl,
()i mdazolyl, 1,2,4-triazolyl, 1,2, 3-triazolyl,

20l 1.2 AJ /fanLLf\—Jnl W |
= J (=X} UZAUUT AL VI yl y

—-J;-et-r—acz-el—y-LT—e*azeL-yl——l—se*a by
Tabjetdl 4- oxadi azol yl or thi azol‘%&ﬁ——?he si x menber ed

el e ycteof R4S, for mpie, prperiarnyr or
Cory %ué“fi% nyl . Wen the five )gra si x_menber ed _het erocycl e

Lacdbse®h B, fused to a benzenermg pyri di ne !‘I ng the
" .

resulting bicyclic is for 4
Cr@q@m@llbgﬁdpdwml—l- benzi ni daz( I19IO benztriazolyl, an

| uumyu suct—as uaLULTF%L,J pyTTarTIy S
POIY?Bmyﬁgﬂ%é‘l’?m m dazol yl, be¢ ézt riazolyl or an

MabiEsARg aRYhiedl Nyl (such as | (plazo[4 5¢] pyridinyl)].

en the five or six nenbeded ring heterocycle of R
(for exanple the five nmenbered ring heterocycl e of R4)
is fused to a saturated cycl oal kyl or piperidine the
10 ©resulti ng bicyclic is, for exanple,

TalfletaI0, /- tetrahydro-T H benZifpxderol e,
~ 4. 5.6, 7-tetrahydro- 3Him dazof -clpyridine or
CotﬂpﬁurﬁtXZ tetrahydro-1 Hini déib[4 5-¢] ryrl d| ne.

an hao £
TCTI |. TTC T 1 v o‘l /\ ITCHUCI cu 1 I_Ilg
La%‘éqleé)ﬁﬁcl e of R (for examp |9Z the five menbered ring
Crade L TR Ed] R ) TS fuseqﬂﬂqp a saturated cycloal kyl
or pl peri 8| ne the resulting bicvclic is, for exanpl e

Polyvifly pyrtoliddneahydr o-5 H-i m ¢&ao[ 4, 5¢] pyri di nyl

Magnesium stearate 1.0
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(C1-4 Al kyl)phenyl is, for exanple, benzyl,
2- phenyl ethyl or 1-phenyleth-1-yl. (Cl-4

wa\Ldogiidtees er oaryl is, for exanple, pyridyl met hpd¢T/8E2005/000574
pyri m di nyl methyl. NHC(O3Beteroaryl is, for exanple,
NHC( O pyridyl. NHC(O (C 1-4 Al kyl)phenyl is, for
exanpl e, NHC(O) benzyl. NHC(O) (C 1-4 Al kyl)heteroaryl

«d )I s, for exanple, NHC(O CH2pyri dyl . NHS(O) 2Het er oaryl
is, for exanple, NHS(OQ2ryridyl. NHS(Q2(Cl-4

Capdlkyl )rhenyl is, for exanp mgﬁﬁlg))Zbenzyl

f\lHQ( ﬁ\ ’)( Cl-4 /\| |/\l| \ hgf eroa aseavaad

I \JI U/\allpl C

r}“«HS(U@)&CI—IZryrldyI NHC( O) Ni:lm%teroaryl is, for exanple,

\n-lr yr T dyt—NAC{O NF( 4 AIKyl)yphenyl 1S, t1oOr
La"éM%{l)Ee NHC( O) NHbenzyl . NHCT O NH(C 1-4

Croftdfblibietsedigar yl is, for exaopl e, NHC(O NHCHZpyri dyl .

ln one particular aspect the present—inpventi-on

Magm&smnd%‘tsarateconpound wherei N1 is hydrogen; and R4 is a

| e IICIIUCI cu IICL (S]] UbeI 5 ont dl M1y dat I cdasl 0Olle
carbon atom one to four nitrogen atons and,

(e) optionally, one oxygen or sul phur atom sai d
het erocycle heing optionally substituted by oxe;

[0p)

| CO;EP"R‘W Cl-4 al koxy, CF3, Op

Injegtily |, H2NC(O) (phenyl Cl- >(§£:m_g4§;la|\|c:(0) or benzyl
T \,:" S UIJLI otrat Yy auualljélblo/:é(é{ L]I_dlarﬁ;;l) CI—=%

Isotfahfe’)ahﬁéotéséiumﬁﬁ) or 5(0 2(Cis fobkyl )], the five

nbered heterocycle bheingloptionally fIIQQd to 7

cyclohexane plperldlne benzene pyri di ne,
ol i I AR A é@sﬁgneggrgi%%rqasﬁoo'i‘ PR slyool,
pol%?r@éﬁ@ﬁe %]19&’61' %ﬂf&ﬁ"@l &Hﬂaﬁ@?ér‘l‘%mpﬁﬂﬂgﬁ%hﬁ%u&f asBideclysopyl B-

ionally substituted by hal ogen, cyano,
cyc(éiﬂeﬂtrml rkq,yl be lﬁtd to @il fosoyylat@m3, OCF3, S(Cl-4 al kyl ),

i ¢ Hisiove foriaion sy a&%&ﬁr@'ciﬁﬁﬁggﬂ*lsg%lﬁéoceﬁ{ms gl fgownin

the PHRSAdCEMBLarDYThelmblof (K)Ltc) ¥y iveentesic @PAte® B kbiwentional means for
substituted by oxo, halogen, OH G -4 al koxy, OCF3,

exa() BT vide akginy of eN/luleyeqeRHEE, PhOalAH( G - 4 al kyl ),
R Syt Foalh st fubuant & dhpdbiiad wherein

un@ RAtHe)nwdnkish,i dr latlﬁldnbaceﬁﬂcaﬂy ab«b’e(an)ble)sraltftheredsib br a pharmaceutical
O Q(C1-4 al kyl) 33? O NH(C1-4 al kyl

corche)tmql@ymrlalmgwcp@pe\m e (rm?n 0na|°¥<§/ Pslaf{lmﬁ%‘}tf&?w pgfgptable salt

I
el iR UL L8 SR L 0 i ity i
an SRR thdteeatmare of bgnomy efithelaisova dseneciates. wherein R4 s
a five or _si nber ed het.er. Oﬁ%/d e cont ainin

o LS hon e TEFRUmeRs oF or A T g8 O aris A Tpototd s,

psoriasis, inflammatory bowel disease, COPD, asthma and allergic rhinitis a compound of the

invention can be combined with a TNF-a. inhibitor (such as an anti-TNF monoclonal antibody
(such as Remicade, CDP-870 and D.sub2.E.sub7.), or a TNF receptor immunoglobulin
molecule (such as Enbrel.reg.)), a non-selective COX-1 / COX-2 inhibitor (such as piroxicam
or diclofenac; a propionic acid such as naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen; a fenamate such as mefenamic acid, indomethacin, sulindac or apazone; a
pyrazolone such as phenylbutazone; or a salicylate such as aspirin), a COX-2 inhibitor (such

as meloxicam, celecoxib, rofecoxib, valdecoxib or etoricoxib) low dose methotrexate,



optionally, one oxygen or sul phur atom - a ring
carbon of said heterocycle R being optionally

w@storsd ed by oxo, Cl-6 al kyl [which is optiPCEHEE205/000574
substituted by hal ogen, @GN, OH, Cl-4 al koxy, S(Cil-4
alkyl), S(O(C1-4 alkyl), S(O2(C1l-4 alkyl) or
heterocyclyl {itself optionally substituted by Cl-6

lefuﬁé)xjfﬂ@e' 4[:1%%%3{%5! ﬁy&%ﬁ*cﬁfggb{lﬁ’ir(%lépﬁédg(lgr?%i Ry algféfg%fz(r; )o’r paélslr’lteral or

oral@(o@l\le C(O NH(Cl-4 alkyl), C(ONC 1-4 aI kyl)2, NH2

et M A L oS o

mvg;ylhgg offler fitor o] , benzyl [which is optionally
substituted by haI ogen, Cl-4 al kyl, Cl1-4 al kox

CF3,
©CRrIculoyaene, bissyhthesis Bbititot, aaﬁ-lhpbgygeseS@)(é @Q)4nlai;n9ﬂ of agr

X 3%7(&%%% ap %‘ﬁé@ﬁ%@ pr&ge% (&‘%ﬁ&n iéi%%/% iucg(aoéﬁ%%%rt ABT-761,

a' ‘fxﬁl)surbﬂﬁ‘:@;scsdannt&@o&ttmwAblszm—sml AyNgSBabitiute@dthiphene-2-
fluoro]}], nyl, CN, C(O NH2, C(O NH(pheny

LCh:l]lﬁ’lﬂﬂmmldeph%,ﬁyd;-tmvlbllbﬁpheéoldp’ldr@ﬁmSL 9@&1}9§ﬂetralﬁwopyran
o e e 2Bl Y0 s o Uy RB R i atene

al kyipbusd suefng y-73dtoch 2i@an)¢11uiumhab lcp!mﬁ@lbﬁltsiubhjhsﬁﬁ-?léﬁ 530; an
hal ogen, Cl-4 al kyl, Cl- 4 al koxy ya
ni tingole o @ingling qegppundspush 5’a?|1 8%@ °f§/€9§’2‘( Hps;
| (0]
Pe et ntigng: @93?%@‘?&56%?&[1% 2 3%&??%?2@ b1osy or
al KyIE kgt semaéd o ulmsgmtlpu bﬁdﬂdmyig ofe phdsm:lt}ngzam,?: -@@d,such as L-

Cl- | koxy, OCF
al @1?@2048{ @gl.dzpo;oml\lgﬁqzm e Cl 4 §-l g%gﬂ 3 Jt}lelgeéyp@f Sych as
CO@(“@EU zflg Fl))b%%egéca%m}@amlw as BENHI26b; 8 K¥drhpound such as

cyano, aryl {optionally substituted
by Zafirlokesn ablikast, mbitglukalprdnlakistverluicss(MBEHS), RGdR625, Ro-

a ltkf{fﬁo? 13 e R 4TS B 2By 11 ut ed by oxo,
ha aoﬂﬁﬁé r@imﬁ) ?1{1&{5&#15@ G ik 8K e ildform FIHEID; Cyano,

nitro SO)(C14aIkyI) or S(O2(Cl-4
al keyﬂ a)n}1h1stdmhﬁrmcghil pdceﬁmpantammhslt yuciluism‘/ﬁlmmne dIOI‘a'sadme 4

aI X sIor@q_allae Lopt I ¥ esnélggltgl at.z:é ed b(yr qrglge%gtu&_ne

M#%Eﬁﬁ%gc 1961#‘19%%&)&%‘” 5&‘% ‘oo a s

al karl Q. suIONNALe. ubal- kdtlel)&epﬁ%@msft vasdeghstrictor sympathomimetic agent,
CO(arKI)[optlonaIIy substltuted by. hal o .
al kppl agpropy e Lye @eny egks}@ p]&%}%opalqggpgne pseudoephedrme

naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride or ethylnorepinephrine hydrochloride;

e an anticholinergic agent such as ipratropium bromide, tiotropium bromide, oxitropium
bromide, pirenzepine or telenzepine;

e a B.subl.- to B.sub4.-adrenoceptor agonist such as metaproterenol, isoproterenol,
isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline,
bitolterol mesylate or pirbuterol, or a methylxanthanine including theophylline and
aminophylline; sodium cromoglycate; or a muscarinic receptor (M1, M2, and M3)
antagonist;

e an insulin-like growth factor type I (IGF-1) mimetic;
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S(C1-4 alkyl), S(O(Cl-4 alkyl) or S(0O2(Cl-4 alkyl)],
SQ2(aryl) [optionally substituted by hal ogen, Cl-4

wW@bkdopho19€1- 4 al koxy, CF3, OCF3, cyano, nitro, B{TSE205/000574

al kyl), S(O (Cl-4 alkyl) 4or S(O2(Cl-4 alkyl)]}],
CO(C1-4 alkyl) [optionally substituted by hal ogen],
CX(aryl) [optionally substituted by hal ogen, G -4

al kyl

s ka¥l|151ha?§( %}1%!@?9%% fed%%y&%ﬁ%%di Qféf Jt@ ,sslfP‘&]prédn1sone
SO3frédnrdolorlepfitihisui fale] maﬁmbﬁ)loﬂembﬁdmkiy, lewgpﬂmsor@ldmropmnate
al kyl , Cl-4 al koxy, CE3, OCF3, %ano nitro, S(Cl-4

al Mysonsiecjlwﬁsw%rwpﬁlat%f)f GopPHs e fHroafey | )] |

%%18&51&1’{@{( lxé)I}lat[‘lg %{lét?fb%ﬁ%aﬁg l‘(’l]blﬁlj’ c?llqtts E%é’gan'é%innﬂ:ollagenase

haltdig@’egglgisezbralggmbana%-s%clﬁdskmidygenwl (s )), @y&aggnase-Z (MMP-

nitro a C -4 I S

2 lk%)l gllageneses? ?b f(fP%S‘(ﬁ]é{F’inyl Birkibt Sy %} -10), and
a 9.k , CF3, OCF3,

ni t“’?‘% §€@13 W}rh 5 0)(0 AN kyl) or S o%??:g 4

al kypdulatGOMH{HEhokinalrigep)or REONBK augh s GGRL, GRS, IGCR2A, CCR2B,

Ll WAL o i P 8 o

S( q)aﬁ-élg)l ﬁk@k%% CR2 Q%@H@ CExéral 310X OR 5 GORMe@3AC family) and

- provi ed that when a ring nitrogen of said
het@K@(dSlbfoeﬂRﬂCQé; G@wﬂytut ed by an al kyl group, sal d

i;:%l os?@%ggrogj%%én%rsi foi(%‘ew( %o?%( geinﬁy_l 3050x1§(r1&fr Xl’ax
3 Kt iy I‘ODn tsﬁmt%%grﬁlsﬁclpdfsﬁ e (r%a'rﬁyc% keyélbsporine, azathioprine

substltuent arbon attached to the ring
ni teragehotodxaai d het erocycl e R4; the five or six

gt;go gpggc&lg %S%‘g%é%%y%mg@ g&r Hﬁ/r}gyectlon %or example an

Py r%@%ﬁ‘l@h F@(f%h@]oij idﬁ%l@&hé’%&ﬁﬂd’i@in@pm% frbﬁh%nfgb. fig host cell CD4
car bon atomg sai d fused cycl ohexane, piperidine,

bengecieas wjulildChd, (rqo;ym'bdam)m arpry@Dmamlb@ydpr podiiedfe

;: E Fom%'nglﬁ:%gt 3 1)é|;_;§u b%%}g% nt?—%rcio ggﬁb g%éoéy (or modified /

al kﬁék&mbéﬁl@aﬁ@oodﬁ & al¥inkr Qgenﬁv@cﬁ (iferféreavititithe biadidlg of
the nitrogen of said fusedﬁmierl dine ring bein

opt rongl 200 SMssfor exarenle BM 21 9880 YD BrPVERS binding o a
P Rt B gt U RS sl B Ay s fsbittas o CXCRa

gl( 8) g%r ﬁt%é{}ﬁiélt )nl; T(rﬁ(r@)—@lﬁ(&R%nﬂl&&(dﬁ}) 2 l,corhlbﬁundNHﬁléli iterferes in

Chethaseyon bava 14 KV 1ok pSIape i o8] mEthen) Rl < ant-

hal EI%SB]M aQtW! er[f%i’t?c{% ('1‘52(8 Rk 'I‘Qfﬁbi» Yan inhibitor of DC-SIGN (also
known as CD209) {such as an anti-DC-SIGN antibody or an inhibitor of DC-SIGN
binding}; a nucleoside/nucleotide analogue reverse transciptase inhibitor {for example
zidovudine (AZT), nevirapine, didanosine (ddI), zalcitabine (ddC), stavudine (d4T),
lamivudine (3TC), abacavir, adefovir or tenofovir (for example as free base or as
disoproxil fumarate)}; a non-nucleoside reverse transciptase inhibitor {for example
nevirapine, delavirdine or efavirenz}; a protease inhibitor {for example ritonavir,
indinavir, saquinavir (for example as free base or as mesylate salt), nelfinavir (for

example as free base or as mesylate salt), amprenavir, lopinavir or atazanavir (for
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substituted by hal ogen, Cl-4 al kyl, Cl1-4 al koxy, CF3,

OCF3, cyano, nitro, S(C -4 alkyl), S(O(Cl-4 al kyl) or
wW®L@r201@89 4 al kyl )], C(O (Cl-4 al koxy), C(O NHXCT/SE2005/000574

C(ONH(C1-4 alkyl), C(OMNIC1-4 alkyl)2 or S(O (C1l-4

al kyl) [wherein the alkyl is optionally substituted by

fluoro]; and AM L, Rb, R2, R3, RO and R10 are as

def éﬁﬁﬂ)l%%‘éae baE@ oV & su%%fel'b%ft)}aé B%Sﬁuéléb%d@ "r&ﬁl%ﬂltse 1nh1nb1tor {for

i nventi'on provi des a conpound whereln is CH

f ur therplaspkatyurdag; praasaamlretraweh{fonexampéwerd‘esltablne} or,

conmpound. wherein . a still_ furt .aspect the
198RS RIE 28T SR AR IS € 0P LS AR ERpmble s non-
anofhigfq gf‘%ﬁ? ﬁltﬂafntﬁ%t&rér%%gﬂt(hér@fﬁgﬂéﬂ 1OOA 'Y\ B §s Firoxicam or

conpoun erein A absent. In yet another aspect
th edzp]oéenen,ta propieniciacrd ches dapsoxenc Bnlppuotich, firepeifen, Aetogrofen or

O B L RS ER R B SH EFyeson.
ys | .
f’”l'ltb?}ghid%ﬁdsum am&gbgta oRe, b ¥hlic O(ygt?\l ﬂwﬁ ak %ﬁ%ﬁrﬁbca)’@g% %1 inhibitor

al kg}lch lag g@le@@@), (v@idmcaxﬂaungppgx& pr g@@@(ﬂgmnaﬁgﬁyp YOF; mtra-artlcular
S( Q)he%%y gﬂcg%(g)cgm%ﬂs%?%ét%r g%%eﬁ],ug?mscu K sutc fﬁ%yag§§h sghwsc ora

or @Xﬁre%blktwéntam@ﬁyl {optional |y substituted by

hal o, C -4 al kyl, - alkox cyano, nitro,
OcFBhe ler@emlramtwry éfz ipagipR of @ﬁ?lapound of the
o S Al AL S A S o

antggupiist; C(Iilf:)lalnyniﬁﬂb.ﬂ&m tztbmechdgyen‘z%f@ 2((B) inkbigdrk (il) arofMPDH inhibitor;

v) ,?,iaaéliwg@L fgolg%ﬁ%{sa? O:Rpfé‘? %’133 eCt e &y Ven%q%glg, (vii) a
M%El‘h?éeqn It@ln ﬁgﬁf ?fu%os@’@pl%sbﬂeite degﬂ:y%rog@ﬁas% 11@1365 t&a iKyd klnm-

ptiona uted by halo or "G - yl'), phenyl
B.spbpt-iaoa &8l siuiﬂ sudzsptot antegbrist; (xhhwantCizout angy¢ g C])l(:kucme (xi) a

‘%léig)? )é%ﬂ@sex’%ﬁgﬁo’fg? tﬁ;g lﬂl?c‘glsﬂoé?a:)(sé@ lcgswqgsgeg{ X Drldnecia,
sulfﬁg@rngoﬁ)e Df‘fb&izkb@tﬁa}o&r ()ﬁnﬁa offwil hmrsg@}e@gég&g 8fv) a transfo rming

contai ni ng heterocyclic ring {optionally substituted
grotwyh 8O ZTGFB); 4xglakplitplebrerB(ed)sf Gvib- factat @PGE); G+ eyﬁbroblast growth

fac%,gq{ fg'e l{;?,s%i erglt)lgst(t%?%ﬁglvfe %H%&EC%) &él\fll g @ogﬁgé{écro&g@ge colony
stlrﬁaat_lln%ﬁ%P@l}MYd?Sl@ P PEJiR) b pYaisiedaint; Wﬂﬁﬁa Wcﬁ}fﬁrﬁn %JK Sdbl. and

phenyl {opt| onal |y substituted by h
NKaguky | receptorantighmists e@p@rﬁ:pm thetgreyp @mgistigost NKP@QBE SB-233412

(talgf,tﬁéhb )a%gg g% %)8) %ll_% aﬁ,e }?Ablfg)rri( %/le eézlgedq‘rong Qh%) érg)up ccﬁ'fmstmg of UT-
77 and ZD-0892; (xxi) a TNFa converting enzyme inhibitor (TACE); (xxii) an induced nitric
oxide synthase inhibitor (iNOS); or (xxiii) a chemoattractant receptor-homologous molecule
expressed on TH2 cells (a CRTH2 antagonist).

The invention will now be illustrated by the following non-limiting Examples in
which, unless stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;
(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30

mm Hg) with a bath temperature of up to 60°C;
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menbered nitrogen containing heterocyclic ring

{optionally substituted by S(O2(C -4 alkyl) or C(O(C
waz2ebsadteyd ) }. In a still further aspect the i NRENBENS/000574

provides a conpound wherégn R2 is phenyl optionally

substituted by chloro, fluoro or CF3 (for exanple

phezfl nono- chl or ophenyl , nono-fl uorophenyl or

I i

) i BB o el fadl ARG AADBA OFiice s i
layee xhroplatognaphg(THICY mas hirerg byt anusdiicasss] nlatem Wh@fp h &ﬁ’né Ejyt”

colugn{%gygferr ]r;pggc}g%glg?rgsp%“éﬂwrll g?fgﬁlg}n% %ﬁ% ﬁf {Rﬁca SF 40 micron
part%le %é" ?{é)ﬂh&%ng( ShEdin S RIwORN dls&sﬁlbl@ @y&[@é%mibuﬂiorted by a

l'uorophenyl) or thienyl. |n yet another aspect
pordR diss:, ebtamad)froph‘éman Herter Sitylj €alifornan AEHY pnder ghesigien dylega

oorf5EE e BBt R Rl iy B

conﬁ%ﬁﬁg; berzBSeslPHEME hoid (ﬂér@&ﬁdﬂ:&ﬁpeﬂ) cbaped anﬁmeerrﬂatmna S(ﬁbent
hydrogen. In yet another aspect R4 is 1,2,4-triazolyl,

TechmlazoLsﬁt,,lstnguw, Bfindadusyipl EstapqhsiendyYlynach, Hengoed, Mid
Glagﬁog%?ll 2 H-" %%aﬁtm dyé-’trzslal%m% sk c?‘ﬁg%" ¥din©fs rr]eferred to, this

sub as descri be ove.
mednY %.ttHE-(Z aﬁlﬁmﬂlyﬁémhr& pb,l}&tyfirerter fedin @b;ahnedtﬂ'nmmggdapt Technologies

Inclg%’lgidg;ﬁgglldg"za%[ é‘é‘??z&ng &Z‘*Hi%? balﬁbéenm Iggglc)ly?/l or an

TP R LS A SR Sk b i o

illugtrabiofh, onlér _tetrahydro_— 3H i m dazol[ 4, 5-c] pyrl di nyl), each

) Breehangien i s o 5y o Ersaliiie bt Ban be

obtz«ﬁh&y iﬁy dlﬁlg&ﬁ p?@ceg@(‘lé%io})meﬁ': %repgdtlbﬁ‘ﬂzv%é rbftddafinorehateal was
, 0x0 (which may tautonerise to the

reqlluyezﬂ oxy form, Cl 4 al kyI substituted by heterocyclyl

ety S opSh B0k Ry e S IR Ryt 12 g

dla%i;ﬂsﬁé‘ #¥dns &in in(fakts %eﬁﬂnﬂﬁéﬁy @ﬁ@)relaﬁé@bl‘ﬂblrﬁnethylsﬂane (TMS) as an
' ON phenyI(O -2 alk ) .or phenyl (C 1-2 Ik&&
lntewlreé standard dstesménag at 3P0 Bé‘é”%‘?&%ﬂ%ef% Wﬁ@é&)—%é D;) as the

sob g 5?1%55%3’[‘964%1%3;?%%&40 b ISP A SRS P
(Vuﬁ Ulﬁdrh'ﬁ@zil s@mpeBthalR their bisdal ‘ﬁidamngxcﬂlyllmts tulnd symbqld are used;

4- oxadi azol yl,. i m dazoly 2,3-triazolyl
(vus)w@blem HeYAg Sade PP%W%@%W‘?P a further a>s/pect R4

(1xibrﬁasl ’sﬁl cgra }M@%r%l‘un Fith %é’lk&’ﬂ'on ehefoy/ofO0adAeRM¥lts in the chemical

enzi enzotriazolyl or an imdazopyridinyl
ion{satierh(ARCT) mode using a direct exposure probe; where indicated ionisation was

effected by electrospray (ES); where values for m/z are given, generally only ions which
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the
positive mass ion - (M+H)";

(x) LCMS characterisation was performed using a pair of Gilson 306 pumps with Gilson 233
X1 sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry
4.6x50 column C18 with 5 micron particle size. The eluents were: A, water with 0.05%
formic acid and B, acetonitrile with 0.05% formic acid. The eluent gradient went from 95%

A to 95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES);



i m dazo[ 4, 5c] pyridinyl), each of which is

unsubstituted or substituted by one or two of the sane
w@eooditéfosr ent C - al kyl (for exanple Cl-4 al kyPCT/SERODS/000574

as nethyl), CF3, OH (whidh nay tautonerise to the keto

form, S(O 2(C -4 alkyl), C(ONH 2, C(O NH(

rhenyl (G -2 alkyl)) or phenyl (G -2 alkyl); wherein

f [ BEYABR Whickindicht@ihle phjenfinosspse

B e i i
repotiel caeyd, untags ntheovisS§t@rd (1@ mass aprkguoted is theapasitivemasg iqnpreM+H)";

(xi) 13 peo%}_p(g;gqi;: o}g%q é{(eﬁfléltmi %@%Ir\%lpdst vrs]/ieraezn(e)lln%ld using the IUPAC name
proérarﬁ X B RcelltHe i TRV bpmedt Re, Jedsion &200] arid, or
pi peridinyl substituted as described above. In a
(xii¥the followins phbsevigipris grelused4- t ri azol yl, thiazol yl,
1, -axadi azol yl ,,. pi.per.i i . benzim dazol yl,
I, éﬁﬁﬁydr 0-2H beﬁl%rg?ﬁg asglg[lf){f/}]%ﬂf” benzotri azolyl or an
i mipghazopyri di nyl (sdedet@sformbeaiep[ 4, 5¢] pyri di nyl,
| ,4,6,7-tetrahydro-5Him dazo[ 4, 5-c] ryridinyl or
4, POM7- t et r ahydr dichioqomgihangiof 4, 5-c] pyri di nyl ), each
of Lch is unsubsti . Substituted by one or two
of e sanme or di %tga?lgﬁlﬁg&%% al kyl (for. exanple Ci -4
al kyiPEAsuch as netMytdiisoftopylethglacabkyl , Ci -4 hal oal kyl
(for_exanple CF3 qr. .CHF2 OH. (whi.ch .may tautomeri se
t o RiB\lket o form 3)1' 'Et‘%%‘i‘ll:“??“ﬁ’é?hé'gﬂ rerise to the
hy y form, G -ppldoylyroubibhsut ed by heterocyclyl
(which is itself optional’ly substituted by S(O2(C -4
al ATV, S(O) 2(C O-47-Alzkganyotriagl-1-yl)-AN NN Wetegpmethgluronium
-4hal oal kyl )C(O), (Ciz4 alkoxy)C(O, C(O NH2,
C(ONH(Gi -4 al kyl )hsaxﬂlﬁfﬁli(’ﬁ;ﬂé?‘%l (G -2 alkyl)) or
phamy#(Cl-2 al kyl )O-i?@ﬁﬁﬁiﬁiazfoh@-}@ﬁw,f\’ ' BttetrB@ethyluronium
foregoi ng phenyl (C 1-2 al kyl) groups is optionally
substituted by halhsxaftiorapheshpfe; C1-4 al koxy, cyano or

S(Q2(C1l-4 al kyl). | n spect R4 is

1, %%—t riazolyl, t nt-@g%,x%a?ﬁ@yg 4- oxadi azol yl ,

i myae| yl or 1, 2,3ethdrickzol yl substituted as descri bed
above. In a further _aspect R4 is 1,2,4-triazolyl,
thiBEdl yl, 1,2, 4- d%BBe@ssttigacidpenzi mi dazol yl

be i,azolyl or Gid ;1] Sspeh as

R R P e e S
unspstituted or subshértsupgadtedy one or two of the sanme
or different G - alkyl &for exanple G -4 al kyl; such
as MBthyl), C - cyTEfF%%P WVBS G -4 hal oal kyl (for

ex CF or CHF3) i&d BRebda rise to the
ket'o grn), 0X0 (\?\%i’g}é rsélﬁpltl%gtoneri gdegr%ﬂg@t he hydr oxy
f orB§OH S( O) 2( G - 4 ehdapl;)ppd (Ci -4 al kyl ) C(O), C(O) NH2,

Cx-4 al kyl), O.NH( phenyl (G -2 al kyl or
%S%‘Mco -2 al )I:yl)ﬁthy(;\()?ﬁ%t[f\l&(ﬁ th)(; E)henyl of %/hZE)

foregoi ng phenyl (G -2 alkyl) groups is optionally
substituted by halo, G 4 alkyl, Cl-4 al koxy, cyano or
S(O2(C -4 alkyl). EXAMPLE 1

This Example illustrates the preparation of 1-(1-{3-[4-(ethylsulfonyl)piperazin-1-yl]-
3-phenylpropyl} piperidin-4-yl)-5-(methylsulfonyl)-1/-benzimidazole (Compound 1 TableI).
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In a further aspect the present invention provides a

conpound or formula (la): wherein L, RL and R4 are as
waledosnedsabove; and R2* is 0, 1 or 2 of the saP@I/SE2005/000574

different noieties select4ead fromthe group conprising:

hal o (such as chloro or fluoro) or G -4 hal oal kyl

(such as CF3). In a still further aspect the present

i nvention prov;@zi a conmpound or fammula (1b): wherein

L, R1, R2* and are as deflned )e_. | n anot her
aspect the pre nt|on i e cofpound or
formula (lc): mherel , D‘are as
defi ned above. In a Turffher aspect Mis o gen. In yet
anot her aspect the pregs i nvention provides a
conmpound or formula (I wherein M R2 and RO are as
defi ned above. In anotfl aspect RO is hydrogen. In
yet anot her a%fect the present |invention pr vi des

erihidaminef(8¢ i) veas(addgd togrseluion ofRp+(medhyiy ligayrldd-(3-phenyl-3-

plp%r§z1ﬂ-€eill- 5f°ﬁy1)eﬁef1%ﬁwﬂllﬂ1 e%%duﬁaﬁ%% Q%jh@%ﬂ ﬁff?ﬁﬁbﬁl%% (10 ml)

follSwEd 6 Qnéé{ﬂf)}ﬂ)ﬂyl chl(oelid (lnH add thelnixture has §ﬂinimyz{1 lrydm temperature
(itself optionally substituted by Cl-6 al kyl

for $(h@)nz T repchdkpiNtife: wagrwrshedwith weke (Hpml) @Aémeé}o ml) and dried.

o e B L 0y o

colgfedtufin@kkthl 2) solvBht Y Gibnt(ettlyk ydefate20%B(fihth{r@l /ethybhdeydts) to give the
substituent, said_substituent is not bonded to the
titleepmnonneyield S0 amgM+E60p that is al so bonded to t he
ring nitrogen of (le). Wien Rc is heterocyclyl it is,
for exanple, piperidinyl. In yet another aspect the
5-(Wliethy Botfonyi)- el -|(D-Iphm‘}d-\Bl-piperaandeyipmml:)pxpprldmrllrm]]—dH—benz1m1dazole
(If):wherein R2 , R4 and RO are a defi ned above. In
yet anot her aspect the present v. tion provides a

conmpound or formy Ig)' s QOl1-4 al kyl
{which is optlonq\vfysubstl ut d b.\; (o} \halogen OH,
G-4 al koxy OCF3 al kyl), CN C(O NH2,

C(ONH(C -4 al kyl), Q N(C1 4 al kyl) 2, phenyl (itself
optional Iy substitut @. S(O 2(CL 4 alkyl)), N2,
NH(Ci -4 al kyl) or N(&-4 alkyl)2}, C(O(Cl-4 aIkyI)
{wherein the alkyl is optionally substituted by G -
al kBagrpiperatine ¢33 megova) Lided tola mlmre)oft@er@ylmmne (0 59 ml) 1-[1-(3-

o Sl S0 VP 8 g e

sodflﬁrh' Adede 25@ 'h@ 'nijﬁi@hfoﬁﬁﬁethﬁh%r(mﬁeﬂl aﬁnd&ﬁe ﬁdukt)ﬂre \gém&ed at room

substitu a oxo, hal ogen, C -4 al koxy.

tendyle@urplFigr@ dagzs,aww}npg \A@th Rt (20 ml)aaqd),br)ng (395 |df19@ pd evaporated to
drygeﬁg}‘ Fe I%%t&Bé %Jvﬁsgﬁaslrs%d %?ougg%%ggﬂ}cg Btotﬂﬁ rd' Qﬂﬁhrpéluttl&ewlth a mixture
of ethyl acetate/methanol (4:1) to give the N-Boc protected title compound, yield 761 mg,
M+H 482.

The product was dissolved in dichloromethane (20 ml) and trifluoroacetic acid (3ml)

was added. The mixture was allowed to stand at room temperature for 2 hours and was
evaporated to dryness. The residue was dissoleved in 2M NaOH (10 ml) and was extracted
with dichloromethane (2x15 ml), dried and evaporated to dryness to give the title compound,

yield 450mg, M+H 482.

1-[1-(3-Chloro-3-phenylpropyl)piperidin-4-y1]-5-(methylsulfonyl)-1H-benzimidazole
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bonded to the ring nitrogen of (lg). In a further
aspect of the invention Rd is d .4 alkyl {which is

wopisamaBd y substituted by oxo, hal ogen, OH, QICHSE2005/000574
al koxy, OCF3, C(O QG -4 kyl), CN, C(O NH2,
C(ONH(C -4 alkyl), C(ONGC -4 alkyl)2, NH2, NH(GC -4
al kyl) or N(C -4 alkyl)2}, C(O(C1l-4 alkyl) {wherein
the alkyl is optionally substituned by C -4 al koxy or
fluoro}, C(OQC -4 alkyl), C(§ C(ONHCi -4
alkyl), C(ONGC -4 alkyl)2 0o -9 al kyl)
{wherein the al kylcii_s_qQptihondl ly sthrut ed by
fluoro}; provided that when"Ris an al le group

hal ogen, OH, G 4 al koxy, OCF3,

NH2, NH(G -4 al kyl) N(Ci -4 al kyl)2 substituent,
said substituent is 0t bonded to the carbon of the

of Jacisin Spfpnydtce e i S patkd tonaoprBRahe. KRG pulfonsD-
1H X jn‘?nfa\%ﬂlal -%H P@QHHQ— pgrlgfﬁf)ﬁ@i}yﬂ)réﬂatﬁ)-}' -M@{)Z%%) BeethsnoFiatimi) at
al I C y 0Xo,

y optional |y substituted )
0°(h sheogixtyre @ls alliweditokgaryn, to@BHB terq)faD) t0(eChd4vas| skiyrkd for@K hours. The

O NH2, O NH(C1-4 al] kyl), ONCLl-4 al kyl)2
rea%q(r%ﬂx&xrg r%@ %Yap fa]f‘ﬁkt& Aryrzﬁs%)ﬂl%fx)duétva (eéisslg?(rg% Ev,\llyﬂu%b{omethane
and{ WBEE With Werdh K1) Al Bi‘ﬁfeiépﬁ 1) ahdsdHRat RédbeM oPtheGdhént gave 3-

al koxy or fluoro}, C(O Q(Cl-4 al kyl), C(O NH2
{4-0-p lsxnlfmyafM#yqzxm(@wcml]wpam&yﬂ)@}drplsedprmn-hol, 21g,
M-%lﬁyi) {vvhere! n the alkyl is op_ti onal Iy substituted by
uoro}; provided that when Re is an al kyl group

S UbBfleitiabiésatbhbiylachivtile (D.ab agpvas §dded € a dolatikouly3- {OTF3,
NH(C1-4 al kyl) or N(G -4 al kyl)2 substituent

substituted by a o

(meshylapLEany it 1H-berimidazolol videsneridint oyl Hapheny lpeppantl -¢lié 1g) and

. . . ° h i i
s U FEORDEINN 4.0-EP0 A M v
to rpom\tertdpSatar ot was domtimuddafof 16 houraHBresieacti@namgdtuRe was

B S SR o QLA R SOP SR Bty o
cor%%{hﬁiayaﬁgran &rapd yRfa 88Sg aideibned above. In yet

her aspeCt the present invention provides a
conpound or forrmula (l1k):wherein Ris Cl-4 alkyl

s R AT L B S P1 A cne

C(O NH(CL-4 al kyl), C(O) N(Cl-4 .akkyl)2, NH2, NH(Cl-4

al kyl) or N(C1-4 al kyl)2}, ( 4 al kyl) {wherein
the alkyl is optionally sfbs tu C1-4 al koxy or
fluoro}, C(O) Q{Cl-@. glk O N2 GCO) NH( C1- 4
alkyl), C(ONC -4 alkyl)2 or S(O (C1-4 al kyl)
{wherein the al kyl #3\o0ptionally substituted by
fluoro}; provided { when R is an al kyl group
substituted by a oxo7y hal ogen, CH, Cl-4

3-Chloropropiophenone (860 mg) was added to a mixture of 5-(methylsulfonyl)-1-
piperidin-4-yl-1H-benzimidazole (1.395g) and potassium carbonate (1.38g) in DMF (30 ml)
and stirred for 2 days. The reaction mixture was evaporated to dryness and the residue was
dissolved in dichloromethane (20 ml), washed with water (15 ml) and brine (15 ml), dried and
evaporated to dryness to give the title compound, yield 2.07g, M+H 412, NMR (CDCl;) 2.2
(m, 4H) 2.3-2.4 (m, 2H) 2.9 (m, 2H) 3.1 (s, 3H) 3.2-3.3 (m, 4H) 4.3 (m, 1H) 7.5 (m, 2H) 7.6
(m, 2H) 7.9 (m, 2H) 8.0 (m, 1H) 8.2 (s, 1H) 8.4 (s, 1H).
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al koxy, OCF3, NH2, NH(Cl-4 alkyl) or N(Cl-4 alkyl)2

substituent, said substituent is not bonded to the
w@arobomosd the al kyl group that is al so bondedr@DSEZ@5/000574

ring nitrogen of (lk). lmasa further aspect the present

I nvention provides a conpound wherein R4 is triazolyl

(for exanple 1,2,4-triazolyl) optionally substituted

by Cl1-4 al kyl (such as nmgtfwlprethy!l, npropyl or

i so-propyl) or Cl-4 al kylrsubstrtuted by hal ogen (such

as THSExdthifle jlluSHates ttehiRGRton of2FK)S)-3-[4(Zisepiopyl-5-methyl-4H-

further aspect.the present in tion provides a__.
12 it e i R |-Sh RSPl FFI T B Loy Rggzine (Compound
1T?&mﬁﬁ?' For exanple Rd is Cl-4 alkyl, C(O (G -4 alkyl)
efein the alkyl is optionally substituted by Cl-4
al koxy or fluoro},/0 OQ(Cl-4 al kyl), or S(O 2(Cl-4
al kyl) {wherein tkyI is optionally substituted by
fluoro}. In a further Aspect the present invention
provi des a conpound©Gf, formula (1) wherein A is absent
or (CH2)2; L is CHor ;‘N§is NRL, Oor S(O2; Rl is
phenyl (optionally substifuted by h en), S(O 2R or
C(OR; Ris phenyl (optiQnally substituted by hal ogen
or CF3); R3 is hydrogen o -AHaI N IS
1,2,4-triazolyl, 1,2, 4/5x8di azohyl / i m=dzol yI,
1,2,3-triazolyl, I,3-d gr o- 2H i m dazpl yl ,
i m dazolidinyl or piperrdinyl ring {optionally
Subpk ; e dedtoa
ub Lt PR Ehao B anhencBheStipohiibelafE APRK) Horeads
sol%({oggo(?gqgsﬁ)-i}ﬂ:clﬂwﬁ-ipf(léillilﬁprbﬁwo Q?é:iSCf@GD}g(56heﬁyh4ﬂjﬂl:%A—mazol-‘l-
- uor Qa ) oy - X . :
SDGEARgR G52 mal NPTttt T 1 the g stirred for
9 d%s%gf I‘doﬁ‘rﬁeﬁfbep%uré(@-w gO@l | Wds 2Qbe PRI ridgMvBE borktiBued for 16

tional 'y "'substituted by S(O2(Cl-4 alkyl)]}, . )
houey tThe medctiyn fisterk was filteperharalrtbe filjorr Galie mias vrshsdpeith Hi% enethanol in

[ f i.d..f T [ ' [
o BB ST BSOS BT gt o
andgflg)efsﬁul s Phdsrd lllewﬁ:(a @lfﬁgﬁolﬁnﬁﬂ @asted 40g) Blutdd WAtk Esolent gradient

oxy) or benzyl [which is optionally substituted by
of 136 MM {1@moniadh lnydthanp! inREchdergmithane to H7TM amppnia 1 pesijAnol in

. {;optionally. Stit G ,
aickiofneieie R Bk SR, X SREREEPLI 24 e S A 7 (78, m),
2.4P(F1erd ,dz.gmb.oﬁgpﬂ,l @nal.jzvsmy 9! 3.v81( 6 thy 7S6QRE( @), 748 (3H, s), 7.51

al kyl ), C(O%( 4 al kyl) or ben2yl oxycarbonyl); and R
(1Hatd 7R8( 1 Hy @), 7. o@bedlient | y, hydrogen or Cl-4 alkyl; Rb

is hydrogen or Cl-4 alkyl. In a still further aspect

the present invention provides a conpound of formula

(1) wherein Ais absent d&EXARHANIP?3 L is CHor NMis

NRL or O Rl is phenyl (optionall .
This Example illush%tes the pr(ep ration gil 1—{1-{(3R)-3 -(3,5-difluorophenyl)-3-[1-

7

(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-y1)-5-(methylsulfonyl)-1H-benzimidazole
(Compound 5 Table II).
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substituted by halogen), S(O2R5 or C(OR8; R2 is
phenyl (optionally substituted by hal ogen or CF ); R3

w0 g008gt098gen; R4 is 1,2,4-triazolyl, 1,2, 4-oxaPCHIED0Y3/000574
i mdazolyl, 1,2,3-triazolyl or
|, 3-di hydro-2H i m dazolyl ring {optionally substituted
by oxo, G - alkyl, HZNC(O (phenyl G -2 al kyl)HNC(O
or benzyl [which is optioqally substituted by
S(O2(Ci-4 alkyl)]}, optosgsal |y fused to a benzene or
pyridine ring {either of sjch is optionally
substituted by CF3 or S(O2[C -4 alkyl)}; R5 and Rs
are Cl 4 alkyl, phenyl (opfionally substituted by
hal ogen), CF3, C3- c 53 Noptionally substituted
by hal ogen) or piperi .@ (op@qal,\ly substituted by
S(02(C-4 alkyl), C(O{C -4 al'kyh) ror
benzyl oxycar bonyl); and RO and Rl"Fbe, i ndependent |y,
hydrogen or G -4 al kyl. The cowpo\-c listed in Tables
I, 1, L1V, Vv, VI, Vp o, VH, 1XsX and X
illustrate the invention. In anothQr\aspect t he

o S G B 53 B Yo SRt
. s ' 3 @f 5-8@K6pReny!)-3-[1-
ol SO ol PRIERS Aprm, ooy

(meghyigulfishy GpipBidinTid irepank@i8e) edicliommpithnas (10 mbend the mixture
was $EE0 MoRBTERmPERIEe (P T JBE TeGnp e o hieha it 20
Naéh?ixllléo)l?lj,fﬁﬂeﬁ\éhd ToloRatdll toCR sk, S réQaRONMdissatved in

ormul a ) : KTABLE Yg Tabl e VH conpri ses. conpounds of
diclflorometimné (2mIy ABL pviredremsp @ 0% SCX2ormsiridse slugesipbumghapgel (6x50

ml)ffagfri m %nx%llp{q ;il:l %Aﬁnl‘ﬁ%%ﬁgli? hl% s 8&951‘1@(? SheBRABRLAAR ofE washings
were evaporated to dryness and the residue was triturated with diethyl ether (75 ml) to give
the product as a white powder, yield 2.7g, Mpt 161 °C, M+H 595, NMR (CDCl3): 1.2-1.8 (m,
SH) 2-2.3 (m, 10H) 2.4-2.7 (m, 3H) 2.75 (s, 3H) 2.9-3.1 (m, 2H) 3.15 (s, 3H) 3.7-3.9 (m, 2H)
4.2 (m, 1H) 6.7 (m, 3H) 7.55 (d, 2H) 7.9 (d, 1H) 8.15 (s, 1H) 8.4 (s, 1H).

EXAMPLE 4
This Example illustrates the preparation of 4-(3-isopropyl-5-methyl-4H-1,2,4-triazol-
4-y1)-1-{3-[1-(methylsulfonyl)piperidin-4-y1]-3-phenylpropyl} piperidine (Compound 5 Table
D).

Methanesulphonyl chloride (61 pl) was added to a solution of 4-(3-isopropyl-5-
methyl-4H-1,2,4-triazol-4-y1)-1-(3-phenyl-3-piperidin-4-ylpropyl)piperidine (263 mg)



Tabl e X conprises conpounds of fornula (1]j): TABLE Xl

Tabl e XI conprises conpounds of fornula (I1k): oA
w@oropoorsd of the invention can be prepared by PEOSEX0NV@0574

am nation of a conpound o#gforrmula (I11): with a

conmpound of forrmula (H'): in the presence O NaBH( OAc)

3 (wherein Ac is C(OCH ) and acetic acid, in a
VB3P ERRRnd USRS BftboRAE T BIALFEROmo | B v
allQWeCBm@)rm & roonpenpeiatofe dndrstitting ad c)o,ntmiikﬂibr D hbuﬂsSTlQ‘feacnon

.can be red g in Schene bel ow. (I n Schene
mixtie whsboyket gfo a dpe B %ntﬂwn 25 B/amd\ with mpthagelgnd then 1M
anﬂldn%ﬁrtﬁ’éma{n%mﬁ% Iﬁeﬂ%an%ﬁ@g Vﬂlﬁuao&zagh gg%le?e é&afkgtw%rd?y&%ss and the

is N, can prepar ed own 1 n

@bnpmarp@r ifed by) phmhlat(igraph)f ooarsiloa Bondpsdntadhiiyn él&ﬁﬁg ith a mixture

e _protecti froma conpound of
of g N el e hunei v gy, (Rl ass, Num
(cp&gb Gard By (4rmpe sy bHr am\@tz PR ARE nBf B @ﬁgﬁii Y248 (15, m)
hydr ogenati on (for exanple hydrogen in’the presence T
2. 4§A$Ha”34 UfP OrH.aak Bl (3H: ) 3.98 \3Hwhk BFORGH, &), 3.82 (2H, m), 7.10 (2H,
| oxycar bonyl renoval may be effected by
d)??§%?ﬁu "with acid (such as hydrochloric acid or
trifluoroacetic acid). A conpound of formula

(TVa):wherein PGis a protectin roup; X is N,
N- oxi de, CH or a carbon é@%éﬁﬂﬂﬁigd by halogen, cyano,

Syt oo 0 g

(phiydswiyep] )pﬂpesdamezyllfmfﬁ?l?plpg?gﬁyw A:tlﬁlzolfb) -ploki®¥¥amide
al ky - 4al kyl) or
(C%%Qﬂﬁgﬁgﬁﬁb@&ﬁ; can be made by first reducing a

conpound of for mJI a (Va)pnh and then cyclising the
product so forned. (Fop=&xgnple cyclising in the
presence of trimethylorthoformate andp

ra-tol uenesuphoni c aci nohydrate.) Variants of
conpounds of fornul ae(l and (Vva) in which the group
X occupies an alternative pgsition in the aronatic
ring can be prepare manner. A conpound
of formula (VvVa) can goupl i ng a conpound
of formula (Via): \W,

A solution of ethyl 2-(1-{(3S)-3-phenyl-3-[4-(phenylsulfonyl)piperazin-1 -
yl]propyl} piperidin-4-yl)-1,3-thiazole-4-carboxylate (152 mg) in 35% ammonia (5 ml) and
THF (3 ml) was stirred for 24 hours and evaporated to dryness. The residue was purified on a
20g Isolute silica column eluting with a mixture of 1-2% ammonia in methanol in
dichloromethane. Yield 101 mg, M+H 554.

The ethyl 2~(1-{(35)-3-phenyl-3-[4-(phenylsulfonyl)piperazin-1 -yl]propyl} piperidin-
4-yl)-1,3-thiazole-4-carboxylate used as starting material was prepared as described in
Method G but using ethyl 2-piperidin-4-yl-1,3-thiazole-4-carboxylate (Method K) as the

amine component.



wherein LGis a |leaving group (such as fluorine), with

a conpound of formula (VII): in the presence of a
whame/1088conpound of formula (VTa) can be nadeP@SE2005/000574

nitration of the respective chl oroheteroaryl or

respective chl oroheteroaryl -oxide (followed by

reduction to renove the N-oxide); or by chlorination

of an oxo-nitro-heteroarypx(QuphEas 3-nitropyridin-4-

one). A conpound of formula (TVD):wherein PGis a
pr otlsistExagqnie dhﬂptf atesmidhe RreparatioRRof AtenzylFi€ih éhﬂbnt I y,

Q nz ona
o LR R Y Rhen Tt R S Dot
(C&&poundS(Tbidn)al kyl ) or S(O 2(CLl-4 alkyl)]; can be
prepared froma conpound of fornula (Vb): using a
"one-pot", two-step rbcedure by first activating the
am de with, for exa F% phosphor ous oxychl oride in
t he presence of a ba Ngsuch as pyri di ne), and
reacting the product 'sg/formed with an acyl hydrazide,
then by cyclising in the presence of an acid at
el evat ed t enper at suthNasy-t ol uenesuphonic acid in
refl uxi ng tol uene)~zA conp g . formula (Vb) can be
prepared froma conpound of for a (M1) by reaction
Wi th an activated carboxylic aci qQ W th a carbonyl
chloride in the presence of a base. ound of
5 formula (I1Vc), wherein PG and Rlare\ggfggPlned above,
can be prepared by first activating the acid of a
corrHAt’Iflﬁ(ldB niig)y diisoprdpylethyddinling €EBL LINGadbéry Bihine (44 pl) were added

d H, th by t
to {3 Soidt Bol g Db eri gy rélyegﬂbxsigmi}%(nmudm- 4D-
1 3451&9619&'—&%0}{‘911@ Q&Hg%g{/ of RER egﬂa}{g kad @Ig?%g{ure was stirred for

and Rlare as defin can e prepar e
43 belus. tDlohioufmeﬂzandéSQ mlhwwadecﬂlmmﬂ 13 sf)ltiltlmhl was (Whedtviitsaturated

d\égarboxamlde

10 amlgﬁ l al 4‘?\5(?§£i16ﬁ ﬁaé 325? [Rb i}g‘%ﬁi’l Or?egg %bé?ﬁ?@g\lle obtained
on f&ncfv@ldﬂ%h@ﬁ)l(re-ﬁ\t/%)as ﬁﬂﬁ'ﬁéd NAE) 20@"@3{}1@%&15&1 eﬁtﬁg q‘nﬁ Bivent
defi ned above, can prepare y reac

graélemﬁfdﬁ% obthreoliny ety m}ata\totzo%ameﬂiahgrﬂ inleytgl acgdtaie Reld 182 mg.
NKNH2. A conpound of fornula (Ve) can be nade by
condensation of a conpound of fornmula (Vie) with an

Prewhtﬁd’n LA B- @Q’méth\fl%lﬁirﬂl)ﬁ‘peh&nglyg 3315ﬂ%¥i£r])prop§l}p1per1d1n~4-yl)

npound of fornul a erein
15 13ﬂ@#¥ﬂ%d‘aﬁﬁvéh0%%% be prepared by reaction of a
conpound of fornmula (VQ) Mﬁth a 1, 3-di - ketone

o=e=o

(0)
Lithium hydroxide (118 mg) was added to a solution of ethyl 2-(1-{3-[1-
(methylsulfonyl)piperidin-4-yl]-3 -phenylpropyl} piperidin-4-yl)-1,3-thiazole-4-carboxylate
(290 mg) in a mixture of water (1 ml) and THF (3 ml) and the mixture was stirred for 24
20 hours. Additional water (1 ml) was added and the mixture was acidified to pH 4 with 2M HCI
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R11C(O CH2C(O R . A conpound of the invention can be

prepared by al kyl ation of a conpound of fornmula (VU)
W@r0osNOId8Y - wherein LG is a | eaving group; w t hPEI/SE2005/000574

conpound of forrmula (H') son the presence of a suitable

base (such as potassium carbonate or triethylamne) in

a suitable solvent (such as acetonitrile or THF) at

r ¢ & 1dkiB@and solvent
o . B e S e
remoesth®reiveatht yeidwaeldd®benmr can be prepared by

literature nethods, adapti dit t t hod . T he.

Ex ShHSIeU Bl hir LG PR P G2 Ry RPRg g din-4-3D-
130685814 4836k 1R&Dsed B RarkiHp bARKiaPRRESlepirBE bl RatRIRE Y Odination of 3-

provi des processes for preparing the conpounds of the
[1-(imretheytsuifomy!) fiperidin#-stiha-phenydprapatiah(neepared foewineddethedd using 4-

LR S L e
thia@GE14Vdat HoxG Bt DMERBE RY bé 8dlatnind soniinkhtcul ar  as

nmodul at orS (such as agoni sts, partial agonists,

i nverse agoni sts or antagoni sts) of chenoki ne receptor

(for exanple CCR5) acti vi y be used in the

treat nent of autoinnune,ég#¥g;%£?gry, proliferative

or THPBLRSIE iliekaies Ve fbpeamasf 10§1-[(3R)-3-(3,5-difluorophenyl)-3-

i mrunol ogi cal | y- nedi at.ed, di seases (incky in jecLiog 1
(tetshydroAEpyantieiwradiriraiding &3 e X Ry e f!ﬁ‘ﬁla:iﬁ'benm‘ azole

(Co%ﬁgHgygqﬁgﬁﬁﬁzcy Syndronme (AIDS)). The conpounds of

present vention are also of value in inhibiting
the entry of viruses (such as h;ga i mrunodefi ci ency
d

erefore, are of

virus (HTV)) intg.target calls
value in the pr@vention of (1 nfgcti ¥tTuses (such
as HTV), the trea&atpk Qf Ngfectio vilyuses (such

as HTV) and the preventi on and/ or treatnment of

acqui red i mune defig~ency syndrome (ADDS). According
to a further featur the invention there is

provi ded a conpoupd™S® e i nvention, or a
pharmaceutically acceptable salt thereof, for use in a
et hedselfitiér eBi-(rethylsflfanyRepiperblindddd Fahenmnidasele il 49sg)

OG5 GRS ALy LR ool 7me
in 5h‘i’é(ﬂo{¥1%ﬂla§? Mggﬁ% l&’c[ede@%% kEihoftae PR rRRetoRARRSIB/ride (604mg,

activity ceptor activity) ina
2.0Wamol/g) and the mixture was stirred for 18 hours. The reaction mixture was filtered and

evaporated to dryness. The residue was purified on 20g of silica Bond elute column with a
solvent gradient of ethyl acetate-30% methanol/ethyl acetate to give the title compound. Yield
150mg, M+H 518, NMR (CDCL): 1.3 (m, 2H) 1.4 (m, 1H) 1.8 (m, 3H) 1.9 (m, 1H) 2.2-2.3
(m, 8H) 2.5 (m, 1H) 3.0-3.2 (m, 5H) 3.4 (m, 1H) 3.5 (m, 1H) 4.0 (m, 1H) 4.1 (m, 1H) 4.3 (m,
1H) 6.8 (m, 3H) 7.6 (d, 1H) 8.0 (d, 1H) 8.2 (s, 1H) 8.5 (s, 1H).

EXAMPLE 8
This Example describes the preparation of 1-{(3R)-3-(3,5-difluorophenyl)-3-[1-
(methylsulphonyl)piperidin-4-yl]propyl}-4-[3-methyl-5-(trifluoromethyl)-4H-1 ,2,4-triazol-4-
yl]piperidine (Compound 25 Table II).
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15

20

bl ooded ani mal, such as man, in need of such
treatnent, which conprises admnistering to said
wa@niosad19sn ef fecti ve anmount of a conpound of tPEI/SE2005/000574
present invention, or a pharmaceutically acceptable
salt thereof. The present invention also provides the
use of a conpound of the invention, or a
pharmaceutically acceptahle salt thereof, as a
medi cament, for exanpl g=gS@edi cament for thetreatnent
of transplant rejection, I\]resplratory di sease,
psoriasis or rheumatoi d-arthritis (such as rheunatoid
arthritis). [Respiratorly djsease is, for exanple,
COPD, asthma {such as brdnchial aIIergic intrinsic,

extrinsic or dust Fas P arF ronic or
xanple | atje a or airways
or rhin te, allergic,

i nveterate asthma (1

hyper - r esponsi venes

atrophic rhinitis or Chronic rh|n|t|s_thIud|ng
rhinitis caseosa, hypertrophic rhi rhinitis
purulenta, rhinitis sicca or rh|n|t|s nedlcanentosa

me b selntersoft BRI (B $-diflobnedhenyl)eF- bh@@thyls'ﬂlpmrtyMtR@rldm -4-

SUGRREAES e i etoraresetane ¢ ik 168 {Ep Selbtib b 1o-metnyt-s-
(tr11fhﬁ¥§rhéth91) 4Yﬁ§ OMiRLolL N NhibbSdine EING the (D'mﬂiddCBM iA I’dic}hloromethane 4

hma or r |n|t|s]bp I n anot her aspect the present

D toikons yrMBrigesaiesborebydrde GO0 ang) 8RpEeTIXEHRE Pag stirred for 5 hours.

{ t
R Vi ey LTIt AR 358 oy
filtdrE®irPYashb @ tvite X apmethahsl uh dichlvgométhamme(l 0 enly embt}hb Giltrate was

activity (such as CCR5 rece tor t|V|t for
evappratertae 8ivacssr The Tesidyy yas qua S BPHBREHONY, P ica @@Hte 20g)

elut%?%/\gﬁl?a solVO& Igr%ﬂ&ﬂ. k99, Iﬁlatﬁgncﬁfeﬁl\ﬁl'l Qc?e?at@td:m %ﬂ%@f/ eth{@cetate to

ar naceut | cal Yy accept abl e sal
glvé ﬂﬁl’tﬂl@fcomﬁmﬁnd.&ei wbitafoamg i ekttt mg flgC-MK M 65 NlVIR (CDCl)

120, 7&4%@215 162208 (TampPED Db St ort o S b2 e . 276
(3}#%)22@‘2( @Hgijﬂo@eﬁ h@(tﬁvdané BOVIELQ), £10 (2H, m), 6.68 GH. m)

maceut i'¢al ptabl’e salt thereof, in
nanufacture of a nmedi canent for use in therapy (for

ex%gtnglggé%ﬁ%éﬂq ﬁggg?g% ﬁng’@@ﬂﬁ{l%%%ﬁ Vt}%a%ﬁ gu éﬁl&iazol-4-yl]-
8- aﬁeftﬁ&'&lot[fﬁ S )ockdheds %&[ﬁgh‘hﬁ@ﬂzﬂdh@@ tmitamaww(m 3n(anst

The i nvention further provides the use of ound

dlﬂubroph@yt)n&réln(m@hylsuiph@y;h}pmeﬁd@e%rvl propy}- %&'@gﬁthé( Pr
(trlﬂtgclgginﬁ{ﬁyh 49{ il,gaép 5’1 Y []Ug Qz%}é'_%/&of’sf 2. ?]O%BQE %@&ﬁﬂéund%rTable VD).

EXAMPLE 9
This Example describes the preparation of 1-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-
(methylsulphonyl)piperidin-4-yl]propyl} piperidin-4-y1)-1,3-dihydro-2H-imidazol-2-one
(Compound 5 Table V).
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(1) (the respiratory tract) obstructive di seases of

ai rways including: chronic obstructive pul nonary
waele@sasws{ COPD) (such as irreversible COPD); aBCTIBER005/000574

{such as bronchial, allesgic, intrinsic, extrinsic or

dust asthma, particularly chronic or inveterate asthma

(for exanple |l ate asthnma or airways

hyper - r esponsi veness) } ; Pronchitis {such as

eosi nophilic bronchitisg.gagute, allergic, atrophic

rhinitis or chronic rhinitis including rhinitis

caseosa, hypertrophic r N is, rhinitis purulenta,

rhinitis sicca or rhinitys -dlcanentosa menbr anous

rhinitis including croupoys, fibrinous or

pseudonmenbr anous rj Qr_-S Ious rhinitis;
i ng rh|n|t s rvosa (hay
itis; |s; farmer's

seasonal rhinitis in
fever) or vasonotor

ses; nasal pol is; fibroid
lung or idiopathic interstitial pneu ia;(2) (bone

| ung and rel ated di se
| n?@ﬂdrﬁ%&?&@%@r% 2 (&2 hudi g.?fl?;r t%uans%ﬁutloh of 1-piperidin-4-yl-1,3-
dlhfd?enﬁﬂinﬂaﬁioMQﬁ@t(hg)QM&M) ARl (aR)csl(QSLdigusrppmwn)q s,

psoriatic arthritis or Reiter’ di sease), Behcet

(memyiwa@@nylspmgnchn- 4sylipyophnahtd - Qﬁg) M@I@Jm%n%laqnér(b%q %11) apéjthe

i 0 BPIE S BV RTS8l i e s

obtiR&Y (5r§rehﬂivb.llrdf]th@§ol¢dn$ @as Phrified di 4 sitlescdlfimn ebniapwith a solvent
rheumatoid arthritis, osteoarthritis, %1UI or cr

gradientrof 6wl peefate d@%épetﬁmql({ethgi gc@gag%t%%&% ejitle compo ncf yield 1.1g,
M+Hn18‘?’,riﬁ§}[%§?é€;l%t 355 (QE%ﬁ;Qatz P OfH Hj £PW, QmQ@@HhQH) 3.7-3.9

J ol nt one’ reno i ng di séase (such as
(m, 2%1) 80J564.05 (14, l}IPp@Nmsﬂd) 6.8as,SHIN.®6t Edhecr osi s),

polychondritits, scleroderma, mxed connective tissue

di sorder, spondyl oarthropathies or periodontal disease

(s %Qn%al%@&sqgé}ﬂfef hdisd 1-p(ﬁ)[1d{nslﬂyﬁnﬁ&‘§oﬁ&‘iﬁ$)-one as starting material

psoriasis, —atopi c dermatitis, contact dermatitis or
theretihabtamed el d(&R)db(&rﬁ diftimsopheeyB[hdmethy lswfordiniperiin-4-

yl] ;}Lgéﬁc): g H%chgﬂsy%ﬁlll agglgélg I}ec(yro%ngglsﬁé g%nglg L\%Bﬁ/HH 485, NMR CDCl;

1.0, ist) deso ert BB Ss-THLADUS7RESBHPRIBLI (B2H) 3.4 (s, 4H) 3.6-
uveiti’'s, Alopecia areata or_ vernal conjunctivitis; (5)
3.7% gasitH)o3 Brt %g(mnhﬂ) 4.4 45 1) Gok(m.83di sease, proctitis,
eosi nophilic gastro-enteritis, mastocytosis, Crohn's
di sease, ulcerative colitis, |rr|table bowel di sease
or froedmbRsaisadariet ﬁil@g QSnéﬂWlClhplbaNdanmf f'leI;B-silhyelm}Qquldazol -2-

fromthe gut (for ex ral ne i
oneghs AHHENG mgterlal(there 1s obtalned 1-(1 g{(BR) 3-(3,5 glfpuorop enyl) -3-[1-

(methylsulfonyl)plper1d1n-4-y1]propy1}p1per1d1n-4-y1)-4—methy1-1,3-dlhydro-ZH—lmidazol-Z-
one (Compound 9 Table V), M+H 497, NMR CDCl; 1.2-2.2 (m, 18H) 2.4-2.7 (m, 4H) 2.75
(s, 3H) 2.8-3 (m, 2H) 3.7-4 (m, 2H) 5.9 (s, 1H) 6.7 (m, 3H) 8.8 (s, 1H).

EXAMPLE 10
This Example describes the preparation of 1-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-
(methylsulphonyl)piperidin-4-yl]propyl} piperidin-4-yl)-3- [4-(methylsulphonyl)benzyl]-1,3-
dihydro-2H-imidazol-2-one (Compound 6 Table V).



(6) (Allograft rejection) acute and chronic foll ow ng,

for exanple, transplantation of kidney, heart, |iver,
wo eovg/10098me marrow, skin or cornea; or chroni cPQI/8E2005/000574

versus host di sease; and/ 68 (7) (other tissues or

di seases) Al zheiner's disease, nmultiple sclerosis,

at heroscl erosi s, Acquired | munodeficiency Syndrone

(ADDS), Lupus disordgrs (such as |upus erythematosus

or system c | upus) o=y hemat osus, Hashinoto's

thyroiditis, nyastheﬁia gravis, type | diabetes,

nephrotic syndrone,f"edsi nophilia fascitis, hyper |gE

syndrone, |eprosy (such as | epronmatous |eprosy),

Peri dontal disease, $ezary syndrone, idiopathic

t hr onbocyt opehigN S sorders of the nenstrua
cycle; in a war é{iﬁ%$ uch as man. The

[ i ORA urt her a~TE od of
[ ki ne medi at ed d Lfor
exanpl e a CCR5 nedi at ed di sease state) ﬂwarm

present inventi

treating a cheno

bl ooded ani mal, such as nman, which conprls

adm nistering to a mammal in need of such reatnEnt an

ef f Sediimerydrive(4 0f, 8% @ﬂﬁ?&b&ﬁﬁl iOhiddna ohl? was ﬁ&ld%@ to Qrsolﬁtlon of 1-
ab salt thereof.ln order

| |
- E” g gﬁégg%@ﬁ%p %ﬁi k- ﬁv@hrlﬁ'énhomﬂ)pmepﬂ@rﬁﬂﬂpwyﬁaipleydm-4-yl)-
L3RR AR MR (625 (BRAmbD) WIBNAPN S of 0 ST He mixture

5 wansigreddor wmuhMmmmahar&sﬂphMylHeﬁmyl aammal(eomgﬁwas added; the
said ingredient is normally

rec % activit
rea RS RSP oAU eI R e R optinued for 2
hould. Ak k619eRSva RRMTIRE SHd {&Qé51m&sd1§so%d 1%- Hl%flﬁ) [ &nddd (30 ml)

anot her aspect the present I nvention provi
waq@p@men (@530 mbnpoed aridmvapdraiet te dnypBSsSTﬁBe &sﬁlﬁamkl parified by

Chfgf{i t%’Er Rfl pélggl 1faagpp%wach§rsg[yg&?§¥é1l cald émy?gge%atg ?obéo(?%
10 melﬁklﬁﬂ/ﬁ’ﬂgewdtﬁ@'yhéld 36 Gah ML 85 RAiAREDCLAl -9 QBHP]Z 4-2.7 (m,

ier. In a further aspect the present i|nventio

3H)p?r &(Sd%fé) %\8&@@@%@ 3y (st Hé) P efan, &H) 819 (of 2p6.85 (d, 1 H) 6.25 (d,
IEDQPﬁﬁH%H%L ﬁbses m xi ng active ingredi ent
t i C

y”accept abl e adj uvant, dil uent
or carrier. Dependlng on the node of adm nistration,
t he pharnaceutical conposition will conprise, for

exanpl e, fromO0.05 to 99EEAMMEE 1tent by wei ght), such

o SRS ) Bkt TP B Bl s 0
(methylsukfensdhnpelglem-4bf§l]pv@y(]]}hilpdﬂﬁlhmg—yb)asﬁd(mﬁhyl@ﬁlﬂnyl)pheny1] 1,3-
d1hydr<%mldazol 2-one (Compound 7 Table V).

>

Argon was bubbled through a suspension of 1-(1—{(3R)-3-(3,5-diﬂuorophenyl)-3—[1-
20 (methylsulphonyl)piperidin-4-yl]propyl} piperidin-4-yl)-1,3-dihydro-2 H-imidazol-2-one (400
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The pharmaceutical conpositions of this invention may

be adm ni stered in standard manner for the disease
w@oovditoi9en that it is desired to treat, for exetpSE20D3000574

topi cal (such as to the Isyng and/or airways or to the

skin), oral, rectal or parenteral adm nistration. For

t hese purposes the conpounds of this invention nay be
mg,;@{amébllea%gg—n?éfhdﬁ%ﬁﬁﬁhdﬁ@%nbﬁbntz% @03 nigh! gotdsbiRind SHospiRdte (350 mg)

or example, aerosols, dry powder formilations,
andtcappedticdidc@s whgsn doyxansp@S npdpfwtdOsningreannd BsN'-aqueous

AT A e -
for g(? Rﬁ&tmdﬁﬁgﬁﬁ{tﬁe' vpds%% 3 Lfd3g YOS f&T6 RivryufdRl B h@Sphere of

suspensi ons. suita phar maceuti cal conposition
arg@f. ThBkslvemwentevaporated endthewesidisl wasfdissobred|in ethyl acetate (100 mi)

andg;g:}g. %{ vsvyf; %é‘g%gwlpgmm %}Pq’g%%ggﬁﬁfﬂg r(%{;p\f@énﬁ)éa% %g%%te falution was

drieg%tg?%gé Satb QY cﬁgi(l)e%ﬁ‘ to gilB HRNAIBMPBERE§el@ 171 mg, M+H 637, NMR

eut 1 cal nposition of thé invention is on

e
DM@ D&BI le 2f2ofm, i 16H) e Adt &, 3Bh28(nRED R 6v, 1H) 3.2 (5, 3H) 3.4-3.6 (m,
i ngr e I nj.eatd a patient may receive, for
2H)e§§'.¥3‘| ,’4%%%{’?’@#0%&‘15%%0%&1 aneous or intramnuscul ar
dose of O A ngkg 1 to | COngkg"1 of the conpound, for
exanple in the range of O lngkg 1 to 20ngkg"1 of this
i nVierniapplogeusenymenbEng ildh-{gg?)??g(%ﬁiﬂﬂoﬁl%lﬁ >3-llo 4

i er . . T i ! A - us
St P L D RIBIRYE - BB hamole ar
as statiS€ inb@hial thbleds bthinge 1y(14 {{RR)-3W(3, difhouspisosly-3ady be :
i ven by conti nuous i nfusion. over Qeri od of tine.
(m‘é%lllbtlﬁ}lf?&ﬂ)%ﬁ}dléﬁcﬂ]ﬁiﬁﬂl PfPeW‘P'I‘l‘ﬁES‘él Ve a daily oral

(me%%ﬁ%%@&gﬁéggggﬁﬁgﬁlw—fjoﬁe PO YA T ViQViHBId3Y, NMR DMSO

e conmposition being admnistered 1
D611a-Z22 (S Hp r6-2Aa§ (m;T2id) 2.81($, 6W) 2P (nb,| 1Bt3 laése3H) 3.4-6 (m, 3H) 3.8-

representative rmaceuyti cal dosage fornms containing
3.9(melld &zhgno?ﬁyaén@n%hi on, or a pharnmaceutically
acceptable salt thereof or a solvent thereof

(hereafter Conpound X), for therapeutic or
pr cinrapl aaetoigousrmantien usingrar(3+ {(3A)3-B, S-Biffvoserhenyl)-3-[1-

e D e b
onlsanGhe NhteFHONBERNE BgaRge DL(3- {§3R)B-E85-djftliopopheny PEYIL - b-

KC| odextrin may be used to aid formulatjon,
ylsulfonyl)piperidin-4-yl]propyl} piperidin-4-yl)-4-methyl-3-[4-

Cc
(met
(methylsulfonyl)phenyl]-1,3-dihydro-2H-imidazol-2-one (Compound 11 Table V), NMR
CDCl3 1.2-2.2 (m, 19H) 2.4-2.7 (m, 3H) 2.75 (s, 3H) 2.8-3 (m, 2H) 3.1 (s, 3H) 3.7-4 (m, 2H)

6.1 (s, 1H) 6.7 (m, 3H) 7.6-8.05 (q, 4H).

EXAMPLE 12
This Example describes the preparation of 1-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-
(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-yl)-3-{[1 -(methylsulfonyl)piperidin-4-
yl]methyl}-1,3-dihydro-2H-imidazol-2-one (Compound 8 Table V).
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The above fornul ati ons may be obtai ned by conventiona
procedures well known in the pharnmaceutical art. The
wo 25098 a) - (c) may be enteric coated by convRCt/SER083/000574
means, for exanple to pragi de a coating of cellul ose
acetate phthalate. The invention further relates to
conbi nation therapies or conpositions wherein a
conmpound of the inveption, or a pharnaceutically
acceptabl e salt thereof, or a pharmaceutica
conposition conprisihg a conpound of the invention, or
a pharmaceutical ly dCsgptable salt thereof, is
adm ni stered concu ly (possibly in the sane
conposition) or sequentially with an agent for the
treatnment of _any one] of the above di sease states. In
particul ar, ' ent>Nof the inflammatory
di seases rheung [ ps iasis, i nfl ammat ory
bowel disease, CT@PD, asthma™and
conpound of the gnvention can beLﬁgﬂbl
i nhibitor (such as an anti-TNF nonocl opal
(such as Rem cade, CDP-870 and- D. sub2.
TNF receptor inmmunoglobulin nolecule (such‘@so
Enbrel .reg.)), a non-selective COX-1 / CC%?X I nhi bi tor
(such as piroxicantor di cl of enac; a propionic acid
Stef Y heBRaflAREON Bl bqssfahﬁ&opﬁ@iﬂm PI-6fieth {9185y DbRridin-4-
rib nana e such as mefenamc acid
yl]ﬂrﬁ@d}tﬁbé‘r&hn—ﬁ;yl}&t(pnpdadme# ylayetimonk 3-dihysye-2Hoimodazokdwme
as phenyl but azone; or salicylate such as aspirin), a
COX- 2 i nhi bi tor (suq%z__ mel oxi cam cel ecoxi b,
rof ecoxi b, val decoxi b ©Or "etoricoxib) |ow dose
met hot r exat e, | ef unom .déx ci cl esoni de;
hydr oxychl or oqui ne, "d-penicillam ne or auranofin, or
parenteral or oral The present invention stil
further relatesgto ion of a conpound of
the invention tog r withi" ajleufotriene
bi osynt hesi s i nhi .g@nase (5-LO
inhibitor or a 5- lli poxygenase acfi VvdtiNag protein
(FLAP) ant agoni st, Fsuch as zil euton’ ABA- 781,
fenl euton, tepoxalin, Abbott-79175, Abbqtt 85761 an
N (5- substituted) t hi ophene- 2- alkylsulfoﬁﬁntde a
Y Isulfonyl)piperidin-4-
e et e U o el L
yl] IﬁBpﬁ}ﬁlﬁé‘rldmeﬂ-jdy-amxo@if-dﬁtyﬂst—lﬂume@zglr WHmﬂHﬁmmdml-

car szg:gag ung 02 u P{e)gaznpte ;i@?@ %8‘7"3%[%125?03%%? golg*':A @ |Iﬂl§ F{u}]aéllowed to stand
at rS&Hﬁ&HﬁQaﬁi’%r 2%olMS: ‘PRLTE Vo8 30atratBlindithd @éRdue was used directly

in step 2.

icrhinitis a -
mnth a TNF-a

Step 2. Preparation of the title compound

Methanesulphonyl chloride (49 mg) was added to a solution of 1-(1-{(3R)-3-(3,5-
difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-yl)-3-(piperidin-4-
ylmethyl)-1,3-dihydro-2H-imidazol-2-one trifluoroacetate salt (300 mg) and triethylamine
(132 mg) in dichloromethane (10 ml) and the mixture was stirred for 1 hour. The reaction

mixture was washed with water (2x50 ml), dried and evaporated to dryness. The residue was
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a receptor antagonist for a |eukotriene LTB. sub4.,

LTC. sub4., LTD.sub4. or LTE.sub4. selected fromthe
w@e@apowensi sti ng of a phenot hi azi n- 3- one suchPEESE2005/000574

651, 392; an am di no conpodad such as CGS-25019c; a

benzoxal am ne such as ontazol ast; a

benzenecar boxi m dam de such as BHL 284/ 260; or a

ufifiBPBY Bl ofid €3 2afsiif . YA 0

P pr anlsﬁkast €d\%ea?)?;ly kast Clalé %WIQMRG 12% %Hfé%%@é%@%%me 40%
mqth?@pldﬁbxltace@@ﬂmsns;x)g, M+IBA5/8X 7195; a PDE4

i nhibitor including an inhibitor of the isoform PDE4D,

an antihistamnic Hsubl . receptor antagonist such as
c et m b2 iiogoud hahae fsﬂowﬁgslt@fs ataa@l N@d ukBE9LS) %ﬁ{%ﬂl 0€43-(1-{(3R)-
m zol e, azel astine or r pheni ram ne;

3- (aésdlﬁaﬁrpéh%ﬂ)rirél (m@tbﬂzulphwé)mmndmm-agmpst}plpeadm— -yl)-2-

ox@glz%h%lg}%glﬁ 1%&@1;}?%3{1%0 e Rgcgcpxy %gﬁs%‘rlga% Hlaéeglal there is obtained

1-(pr {QWLﬁaMﬂWOthﬁmW[ethmm g ﬁlpélﬁﬁﬁﬂ%lﬂﬂbﬁﬁ} piperidin-4-
g& udoeph dri ne, naphazoli ne rochlorid
Dok W‘féloﬁy'dl?leéfmlﬁﬁridknethﬁélﬁ mﬁ%ﬁlldzrb%one (Compound 4 Table
v)Wdfi0gdpl ori de, xyl onet azol i ne hydrochloride or _
‘et hyl nor epi nephrine hydrochloride; an anticholinergic
agent such as ipratropium brom de, tiotropium brom de,

oxi tropi um brom de, pire i ne_or tel enzepine; a
b.subl .- to b.sub4. - adregéégﬂgéﬁJégonist such as
met eRik ‘Ex@fn@lécﬂescrib%g’ RIcPrEs RN ofiz -Bﬁgp gl {(@R) ? -(3,5-diftuorophenyl)-

al but erol , sal but anol, fornntero
3-[1-6ppiy lspiphenylpisrigire ol lprapy ] o#,#obipipentlined sgarbdey 106 (Compound 1
@% Lerol, or a net hyl xant hani ne i ncl udi ng
eopfiyl I i ne and am nophyl Ii ne; sodi um cronogl ycat e;
or a nuscarinic recepyor (M, M, and M) antagoni st;
an insulin-like grow&eb=bactor type | (I1G-1) mnetic;
an inhal ed gl ucocortigoid with reduced systemic side
effects, such as pregdnisone, prednisolone,
flunisolide, triantilQol.bne acetoni de, becl onet hasone
di propi onat e, budesonlde fluti casone propionate or
nonet asone furibqie 9 ftor of a matrix
met al | opr ot ease as|a stronely3|n
col | agenase, or '
col | agenase- 1 (
col | agenase-3 (MWP-13), stronelys
stronelysin-2 (MWP-10), and

Sodium triacetoxyborohydride (631 mg) was added to a solution of (3R)-3-(3,5-
difluorophenyl)-3-[1-(methylsulphonyl)piperidin-4-yl]propanal (990 mg) and fert-butyl 4,4'-
bipiperidine-1-carboxylate (800 mg) in dichloromethane (50 ml). The mixture was stirred for
2 hours, washed with 2M NaOH (2x50 ml) and dried. The residue obtained on evaporation of
the solvent was purified by chromatography on silica eluting with a solvent gradient of ethyl
acetate 40% methanol/ethyl acetate, yield 360 mg, M+H 583, NMR CDCl; 1-1.4 (m, SH) 1.45
(s, 9H) 1.5-2.2 (m, 14H) 2.35-2.65 (m, 3H) 2.7 (s, 3H) 2.8-3 (m, 2H) 3.7-3.8 (m, 2H) 4.1 m,
2H) 6.6 (m, 3H).
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stronelysin-3 (MW-11) or MW- 12; a nodul ator of

chenoki ne receptor function such as CCRI, CCR2, CCR2A,
WOSR2BY19RCR3, CCR4, CCR5, CCR6, CCR7, CCR8, COROT/SEXOR/@0574

and CCRI 1 (for the CGC fanily); CXCR, CXCR2, CXCR3,

CXCR4 and CXCR5 (for the CX-C famly) and CX3CR for

the GX3-C famly; an osteoporosis agent such as

rol oxi fene, drol oxifene,gkasphaxifene or fosomax; an

I mmunosuppr essant agent such as FK-506, rapamnycin,

cy dhispainpie desaribeshthe prepamtion ofrb+{fiR)r3e(3ai-difluogpphenyl)-3-[1-

compound useful in the treat t .of Al DS.and/ of. V
(meftiiegoROP P aire s Gt e o Gy sy Sl (Compound 3
Ta&gf?ﬂits the viral protein gpl20 from engagi ng host
ce CD4 {such as soluble CD4 (reconbinant); an

anti-CD4 anti body (or |nodified / reconbi nant anti body)

for exanpl e PROG42yan-afti-groupl 20 antibody (or

nodi fied / reconbi nantl anti body); or another agent

which interferes wth e binding of groupl20 to C4

for exanpl e BMS806}| an jagent which prevents bindi ng

to a chenoki ne receftor,) other than CCR5, used by the

H 'V virus {such as a ¥XCR4 agoni st or antagoni st or an

ant i - CXCR4 qgtibody}; a conpound which interferes in

the fusion betwetiix 5 iN“al ~envel ope and a cel
menbrane {such bs an antigrodp 4 anti body;

enfuvirtide (T-RQx>0r T-1249}; or of DC-SI GN
(al so known as CDR09) {such as an anti-D¢- SI GN

anti body or an imhibitor of DC- SIGN Kj .0 a

nucl eosi de/ nucl eoti de anal ogue reverse tra i pt ase

i nhibitor {for exanple zidovudi ne (AZT), neyirapine,
di danosi ne (ddl), zalcitabine (ddC), stavudine (d4T),

! a'ﬂagfﬁgﬁé&ﬁlp@f{ﬁ)cglo%@%@/in@ wadBIRU kS a Sfirr bRt of 16{(@R)-3-(3,5-
exanple as free base or as disoproxil fumarate)} ; a
diflnapixnyl)ebEi-(rethgvepbaylpinesidingt-aleropnh b tapip¢hdipe

. exampl e i rapi ne, avi,rdi.ne or ef : .
it Ehs OBl MRS PR BN 3 oins e
meﬁlg{i‘ tﬁll)asréﬁ'ﬁléc[ in(f: QX 8TRLeD 138nd treghdatRe (88 &S) Pdivhlatomethane (20

S

, nelfinavir (for exanple as free base or as )
ml)rapd ytiming vezs|coptinuedppredbminutes| Bhe reacion Mixtue 32 avhed with 2M

(o] =) le.as free b 0 S : 3
NapPGFA Dot terass 1 i fis; FAPRAHE: S, bldfodby
chrBASo Y HY gﬁl]sﬂfca Blutiag wathtal soBlenDyradiaht dffedy! exatatp! 30% methanol/ethyl
mt t - or,
ace‘?ate, ry|1ec1:c|i 1810 rlng,e Ii/H—H §)6r2, NMR CDCl; 1-2.2 (m, 22H) 2.3- 2.7 (m, 5H) 2.75 (s, 6H)

2.8-2.9 (m, 1H) 3.6-3.9 (m, 4H) 6.7 (m, 3H).

In an analogous manner using trifluoroacetyl chloride as reactant there was obtained
1-{(3R)-3-(3,5-difluorophenyl)-3-[1 -(methylsulphony!)piperidin-4-yl]propyl}-1'-
(trifluoroacetyl)-4,4'-bipiperidine (Compound 2 Table VIII), M+H 580, NMR CDCl3 1-2.2
(m, 21H) 2.3-2.7 (m, 4H) 2.75 (s, 3H) 2.8-3.05 (m, 3H) 3.7-4.1 (m, 3H) 4.6 (m, 1H) 6.6 (m,
3H).
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an existing therapeutic agent for the treatnent of
osteoarthritis, for exanple a non-r steroida
w@niosA018Y ammat ory agent (hereinafter NSAI D s)PGUSER08F000574
pi roxi cam or dicl of enac, 5& propionic acid such as
napr oxen, fl ubiprofen, fenoprofen, ketoprofen or
i buprofen, a fenamate such as nefenam c acid,
i ndonet haci n, sulindac orxaARAZQNEs a pyrazol one such
as phenylbutazone a salTcylTate such as aspirin,
COXhas Exunngide ilhlstrsuastheqosepaeitleowf Bb{(31@)a3ﬂisé1§lxﬁhwr0phenyl) -3-[1-

OXI OXI
(mefhbf[ IS)HIB‘?H lP} éﬁgﬁ'%g' 5O f°é’8f? |n&ec§}513fle4r%|1 g riagol-4-y1)-8-
azalﬂé’ﬁ:ll%[ﬁ 9Ni16ctAkd @Io%%ﬁn@§ TAyRIIYan or synvisc, or a P2X7
recept or “ant agoni st. The present invention stil
further relates to the conbi nati on of
the invention together with: (i) a tr
(ii) a platelet activating factor (PAF)
(iii) an inteﬁkgu n converting enzyme (Il

CEN
i nhi bitor; (iv%'su%q?v RPDH i nhi bi t RV adhesi on
nol ecul e i nhi bitor'|i di ng a VUA- nt agqni st; (Vi)

conpound of
tase inhibitor;
goni st ;

a cathepsin; (vii) ki p;qse _Nahipdtor; ‘(viii) a
gl ucose- 6 phosphate dehydyogendase I™hibitor; (ix) a
kinin- B.subl. - and B.sulp2. -receptor antagonist; (x)

an anti-gout agent, e.g sl chicine; (xi) a xanthine

oxi dase inhibitor, e.g. opurinol; (xii) an

uricosuric agent, e. Rt etieweci d, sul finpyrazone or

benzbr omar one; (xiii%.a gromﬁh hor none secr et agogue;

(XI 3h in-4-

b1 el BblERE GRS 18 s oA S T T siph Y pfperidin-4

vl] ﬁr@ﬂhh@lkﬂl GSﬁlgD(fMeﬂ?hbd Halamdﬁ ,(3-GSOQI‘QPYbéﬂhﬁhﬂi‘lﬂ-éBl,‘bcg’tazol-4-yl)-exo-8-
rowt h facto

Vi nuI Cro
aza@eycaﬂg i ioranediBhge) AP Mok SRR Wil iade M-
ngih@dﬁﬁgﬁ% (6%0n%g, 2307-5‘3{315'1&5' Phdreditias RlixtuWas stirred at room
receptor antdagoni st sélected fromthe group
tempansirsfdr ng hohrsNKRe 608G vaB-flRBtand(washedbwithmore dighloromethane.
Thegqré‘%bgscw Sk ST e Sy BB By o gl on stca

elutGfRNWRH HHeRBn8NZd SRoroRtetRhs OF: 9‘.‘\)-%\% thé ﬁﬁéd 60n@ﬂ)uhﬂ dugeelid

nitric oxide synthase inhibitor (xxid

(280 NDRIRICRERAT2- 1.6 Cp2H), %%ﬁugdu%l 3oL Szioen . 2.1

o 5 o, 6D R R P75

1H)E3 33Whe $H), 1. 31, |'1.H)U61|7€€ﬁ133H§ asdso{Mer) se: (i)
tenperatures are given in degrees Celsius (00);
operations were carried out at room or

EXAMPLE 16
This Example illustrates the preparation of 1-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-

(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-y1)-4,5,6,7-tetrahydro-1H-imidazo[ 4,5-
c]pyridine. (Compound 1 Table VII).
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anbi ent tenperature, that is, at a tenperature in the

range of 18-25C;, (ii) organic solutions were dried
W@@s/16x98y dr ous nagnesi um sul f at e; evapor at i onP@F/SE2005/000574

solvent was carried out using a rotary evaporat or

under reduced pressure (600-4000 Pascals; 4.5-30 mm

Hg) with a bath tenperature of up to 60C, (iii)

chr omat ogr aphy unl ess ot herw se st at ed ans fl ash

chr omat ogr aphy| on silica gel; thin Iajggﬁ

chromat ograpMs(TLe) _was carrie ut NS4

pl at es; wherg” a NBond El ut" colfUrm s relerrey.t o,

this means a col um c.ntainingNlcg r 2 f/silica of

40 m cron particl ' i

a 60r1L di sposabl e syringe and supported by a porous

di sc, obtained from Vagtan, Harbor Cty, California,

USA under the name "M Hond Elut SI". Were an

"Isolute(tm SCX col &g s referred to, this neans a

col um contai ni ng benzeWesulfphoni ¢ aci d

(non- endcappe 0 | ne rogm | nternational Sorhent . . .
TechhBpolgiion o P.-Sl-?@ﬁo@éé?l%mw WM-&L)-@PP@V Stdtgiperidin-4-
G0 1) - _ AR, ) .
S v b R o 5 Ll e (OBpouth 2 TSR L 0 c0p) in
trifluoroatéticacb@imawas {dded RiGw(@oing) padihegepuionstiyiuenwas heated to

70 R PP a8 R4 Rir<Pho o Saroget POLC Dot AF R Ghpeaction
mixthré was TG eS8 solve RS ¢ fi6d Phdek CRESPMSssWAStofod d D¥RUN gum,
and reaction times are given for illustration

by TLC
whishivges spappndadein dishlopmethgpe GmbhrEo fisrwas dddsd onc Bl (4ml) then
nly. ar I h j. .
o b3 g SS9 DBLED 50,88 e o
purifRd &y SKITe adreek chin gdheonabb pil, eliing et gradient(ofiniethdd@lic
given, 1H NMR data is quoted and is in. the form of ] )
amganipan pgfhaasl, fdlowed;by futhes gueEestiondysilisachromajegraphy, eluting with

oSBT P ACA A B0
paleigéliogy foamd ME @S)@Zm}pcma@s 1t 20(ov,d#), 1.30-1.58 (m,
T O T R G PR
3Hﬂ§%‘3i—i]§’15$d, $tn),und.8 9and B3 B 3ues 76 (M it]i{), 3.82(-3{ §3 (m, 2H),

Solvent ratios are given'In perceftage by vol une;
6.62r0SR (sp 8t r24¢ @S)Hvere run with an el ectron energy of
70 electron volts in the chem cal ionisation (APCl)
node using a direct exposure probe; where indicated

i oni sati on was EXAMPLE 17
This Example illustrates the preparation of methyl 1-(1-{(3R)-3-(3,5-difluorophenyl)-

3-[1-(methylsulfonyl)piperidin-4-yl}propyl} piperidin-4-y1)-1,4,6,7-tetrahydro-SH-
imidazo[4,5-c]pyridine-5-carboxylate (Compound 5 Table VII).

N
O// ~ N N 0O
(7 U

0
/
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effected by el ectrospray (ES); where values for mz

are given, generally only ions which indicate the
wW@2008n0198Bss are reported, and unl ess ot herw SECESE2008%1000574

the mass ion quoted is tl® positive mass ion - (M+H) +;

(x) LCMS characterisation was perforned using a pair

of G lson 306 punps with Glson 233 XL sanpler and

Wat 044 - 518 - EhISR8)piperidin-4-
2GRN (P TS AR B D St e

wat'er synmetry 1 i C _
yi]ppapytl} ipeidén-Aeyl)-Ah8, Ttetrehy dyoiét-midayol hétcdwyridine(0d. 5080

. formc aci d B, etopitrile. wth %, fQr m
dicnjgiogpeiefs (Qrgbhes AT e SoFHe 68559 Pibh ftlopsd by
trie@ilyﬁhﬁh@ @5044¥N 86 Emi)Ndihe 2salinsRBlusiah wab 1efew stif heebectelyerature for

el ectrospray (ES);where values for mz are given

48 Tyeebefbieybemgl ppufedriireatly eptojarsiice serriggransaruaiied by seluge

r eport and unl.es t her w ; '
e B s YRR oS RGEA SR IR 4980 e componund
(0.1928PRUNEBItdfoainne Exanpl es and Met hods were naned using

the | UPAC nanme pr.ogram from Advanced Chenistry

DeVSdBEM0 MtH) ver si on 6.00; and, (xii) the

LCTVEM GDORRASH AR 720558 (DU s, 10, 155220
(m, Q3H{);| z&qga(f,enman.eslz (tﬁlﬁﬁz{—ma f&pydi(mf BﬂH}a@;?@B,RHA), 2.87 (d, 1H), 2.96 (d,
- di i sopropyl et hvl am ne; -1.S0-
LEL B TSP RFOL 386 (ABOD ST AT S 5172 B 43D
O (7- Azabenzotriazol- 1-y)-NI<[,NJ

-tetramet hyl uroni um hexaf | uor ophosphate; HBTU
O (Th-:Bémdat mameobut Wsingisepvopyl ichoroformata mstend lofimstiylim

A SSPIrL 5 805 1 I LR T
(mhy1Nirch§hppERRM- Sl frbAnSPbadihAey])-1,4,6,7-tetrahydro-5 H-imidazo[4,5-
c]pyridine-5-carboxylate (Compound 8 Table VII). :

MS (ES) 608 (M+H)

NMR (CDCL): 1.3 (d, 6H), 1.4-1.8 (m, 4H), 2.0-2.3 (m, 12H), 2.4-2.75 (m, 5H), 2.8
(s, 3H), 2.9 (d, 1H), 3.0 (m, 1H), 3.7-3.8 (m, 4H), 3.9 (d, 2H), 4.6(s, 2H), 5.0 (m, 1H), 6.7-6.8
(m, 3H), 7.5 (s, 1H). '

EXAMPLE 18
This Example illustrates the preparation of 5-acetyl-1-(1-{(3R)-3-(3,5-
difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-y1)-4,5,6,7-
tetrahydro-1H-imidazo[4,5-c]pyridine (Compound 4 Table VII).

N
s

FN
20 N
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PS pol yner supported MP macro porous HPLC high
pressure |iquid chromatography; EtOH ethanol; and
wEe@daowshyl acetate. EXAMPLE | This Exanpl e PCT/SE2005/000574
illustrates the preparaticon of
I -(l-{3-[4-(ethyl sul fonyl)pi perazin-I-yl]-
3- phenylpropyl}piperidin 4-yl)-5-(nethyl sul fonyl)-I H
benzl Hidazo éﬁ @ ?RPFLE?J sldlﬁé(k}b&lelnh)ﬁ" Helnbthp iRy fPeridin-4-

n1) was adde tion of
y1]pBoplytetife]dinsk-fydyd, 5 )6; 1-tefrhhy(dBe-) leimyitlaZ®f 4, 5-c]pyridine (0.150g) in

dwfxlqregfeﬁé'ye”mbhﬁ% B Bdshaee s (s o aRgLEgeasy ©
tr1etﬁ$rﬁﬂﬁ§e9 g%’bﬁh‘ﬂ O‘Théjfes{lli?igg %ﬁm@@@ﬁ 1egr 1Bkt ét&@or\w@mperature

ed at room tenperature hour. The reaction
for 48 Kours befn&sbamlbmmw/\ﬂltdq:ﬂm‘era s@n@ qertyidge andypurifeedbyrolumn

d d. The d
e oS el b ARG P TR pl s ompouna
(0.099% ¥, whith foR@. Wi th a sol vent gradient (ethyl
acet at e- 20% net hanol / et hyl acetate) to give the title.

codﬂSdES)5®1@&ﬂigO my, MtH 560. 5-(Met hyl sul fonyl) -

-ylmm%é dllpin‘Pﬁn,;ﬁﬁJ][)” 51,71 (o, 4H), 1,88-2.10 (m, 11H), 2,16 (5

3H){3Q<212{(th F.!lﬂl) azzsm@d (13%)32 582. 7BEn, mﬂﬁﬂﬂ (Js aHmM&(rde 1H), 2.97.(d, 1H),

rie am ne

3 GHRITGNG, B .5 Oy T S G FER. 8531 T FEDG A4 LBy
I)-1 Hbenzim dazole (910 ng) and sodi um i odi de (250
nmg) in dichloronethane (20 m) and the m xture was
stirred at room tenperat BXKANIBLE89days, washed with

tm?tﬁ%%%é’@?’em%?r?@? bigelgi e BR300 s RGLRG -1
e%ﬁ;h%;.[‘iﬁmf@{w‘lgeﬁ 1Ht4 Jord %;ﬁbéﬁdlﬂ-@ Mb-tjhscﬁ)ré'ﬁymbﬁ @7Qétrahydro 1H-

to give the

lmlmzo(zeﬁ:cmynﬁmelmﬂummd(Cqmmtmdﬁ%ﬂab#g\fﬂmH 482 The

product was dissolved in dichloronethaRe (20 m) and

trifluorogf ic acid (3m) was added e mxture was

al  owed t %Land t roomtenperaturgfo

was evaporated . The reésgtdue i ssgl eved

in 2MNaOH (10 acted wit \{

di chl or onet hane and evapor at to

dggness to give the title’conpound, yield 450ng, M+H
482.

F

To a solution of 1-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-
yl]propy!} piperidin-4-y1)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridine (0.150g) in
dichloromethane (10ml) was added acetone (0.170g, 0.02ml) followed by macroporous
polymer-supported triacetoxyborohydride resin (0.232g @ 2.5mmol/g loading). The resulting
solution was left to stir at room temperature for 48 hours before being poured directly onto a
silica cartridge and initially purified by column chromatography using a gradient of methanol
in dichloromethane followed by further purification by reverse-phase HPLC using a gradient
of (0.1% trifluoroacetic acid in acetonitrile) in (0.1% trifluoroacetic acid in water) giving the

title compound (0.105g) as a white foam.
MS (ES) 564 (M+H)"
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I -[1-(3-Chl oro-3-phenyl propyl ) pi peridin-4-yl]-5-(nethy

| sul fonyl)-1 H benzi m dazol eSodi um bor ohydri de (189
worgdosmerwsadded to a sol uti on of PCT/SE2005/000574

3-{4-[5-(net hyl sul fonyl )-63

- benzi m dazol -1 -yl ] pi peridin-1-yl}-I-phenyl propan-1 -

e (2.079) in ethanol (40 nm) at 0C, the m xture was

al | Qyvasl r & & [ d

For B 8 T L s Pk A2 2
111d)y, 2ri@s368 (rhel H)e8i8d g 3hDs2.82dilg<ol, GHY, 3.27-3. 76 (m, SH), 4.22 (s, ZH),

o 280 PO 6 M St B Bl vent "gave

{4 [ 5- (met hyl sul fonyl ) -1 H benzi m dazol -1 -yl ] pi peri di n-

I-yI} | - phenyl pr opan | - OEM_MH 414.

sol Eﬁlfg% %‘gp‘%ﬁ%’! ra% {#fgﬁ?{éﬁl% fol- - &3—3%%@%&11&0%&1%371)-3-[1-
(méfhﬁﬁﬂidnm)ﬁﬁéﬁhmht—glt]%@Fﬂ%meﬂmﬁnm- ylh b= ['4 (ﬂi&nadwﬁoaﬂmnkymu,s,é 7-

and tri am ne é&
tetrahscdwdﬁgm@iwﬁ@(akwrmr)e taﬂuoroapetam @ﬁamtmd& Table VH)
allowed to warmto roomtenperature and stirring
continued for 16 hours. The reaction m xture vva©\//
washed with water (15 m) and brine (15 nml) and
Renoval Ef t he sol vent gave the pd
orang@{ am yield 1.85g, MtH 4

wWsul fonyl ) - N
' ; yl ] pi perifdin-l-yl}-
Sph 60 _»y) wa
mxture of b5- mstylsu fonyt) -1 pi peridin- 4-yl-|

(1.38g) in DWW

¥) and stirred for 2 days. The
reacti on m xture 4| evaporated to dryness and the
resi due was @2 : {Eﬂn di chl oronmet hane (20 nl),
washed with water (15 n) and brine (15 m), dried and

o1 eF g §01G8ot B8 LT655-31 3 Lo Bl FLERGRIH DBy hperidin--
yl]p{rnpylIzlbiperidiﬁ-ll(yﬁ—4,;o’l;ﬁ),7-§eh§hydm-lgf-ljmi?aﬁ)[gﬁ?ﬁ]()yrﬁdigﬂé). W08)in -
dicélrp%onge}_%an(eg?m{;m)w :l)gde(d's4 (11(1%1 %D&%ﬁlﬁ%1@(gﬁﬁgng followed by

tr1etHy|Ialﬁ§1hE . @2?9‘%[ D946 8P %@"résﬁﬂln%fsolutlon was left to stir at room temperature
3-isopropyl -5-nethyl-4 H

for ﬂ8 gowsmfoaq being pgurpddisestiydinte & sﬂabq cirtrpigeand pritgiy gurified by
emy sl Lonyl)p
colF g losr it RUB 54 2o BRRBERCE NGy aRpd flloisd by futher

pur(fﬂcﬁﬁorﬂw r%@fs@-pﬂME@ udin %Q'g&k&h&ﬁ 00{0.1% trifluoroacetic ac1d 1n
-[ (31 ?)-3-chl oro- 3- pheny %@ISODFO pyl -
acemtﬂlﬁ) £ (0 B 4nﬂmra'czc‘@r1c 401dym Vi@ p)@lmg {{thsgomagpnd (0 065g) asa
Whl{té\@)tagl? in dichloronethane (7 m) and the m xture
was stirred for

MS (ES) 690 (M-+H)*

NMR (DMSOgg): 1.01-1.26 (m, 3H), 1.36 (d, 1H), 1.57-1.68 (m, 1H), 1.95 (d, 1H),
2.00-2.30 (m, 9H), 2.53-2.69 (m, 3H), 2.83 (s, 3H), 2.87 (s br, 1H), 2.94-3.16 (m br, 3H), 3.24
(s, 3H), 3.49 (d, 1H), 3.56-3.70 (m, 2H), 3.86 (s br, 2H), 4.22 (s br, 2H), 4.32-4.43 (m, 1H),
7.02 (d, 2H), 7.11 (t, 1H), 7.72 (d, 2H), 7.99 (d, 2H), 8.57 (s br, 1H), 9.97 (s br, 1H).
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9 days at roomtenperature. PS-NCO (700 ng) was added

and stirring was continued for 16 hours. The reaction
worRoosnewsaas filtered and the filter cake was MEFRE05/000574

wi th 10% et hanol in dicld3oronmet hane (2x20 nml). The

conbined filtrate and washi ngs were evaporated to

dryness and the residue was passed down a silica

colum (Bi otage 4Qg) el U‘E%b&éﬁﬁﬁ sol vent gradi ent of

1% 7M anmmoni a i n met hanol™ i n dichloronmet hane to 3% 7M

anmThi Bxdmplesilisanes theprepacdticnrasitetlhi(BR)-343 Stdiflg@ophenyl)-3-[1-

(m %Qlf%%ﬁiz%ﬁn%%@%}ép%f%fﬁé@iﬁ?z@?33#%@?0@3%%{0-4,5,6’7-
Pl et gty Tige S0 o

Exanple ilJustrates the preparatio[az

I-(1-{( '\'é-S-(&S-difluorophenyl - 3- D=

(et hyl sweqy pi peri dign-4-yl) -
5- (et hyd sul H benzi mi dpzol e\( Co 8 5 Table
[1).Sodi um t N_acesQxyber obMdr i was \addel to
a solution of 5-(rmefhylsul fonyl)- |-piperidin- Fl

(3i ?)-3- (3, 5-di f | F ophenyl ) - 3- I - F
(met hyl sul fonyl ) p| p di n-4-yl ] propanal (1.98g) in
and the m xture was stirred
at roomtenperature for 2 hours. The reaction m xture

wasTyashedon\btt N1 2Mrb&iitlilngddsole (0.0390Y1n @6hidftthethane (Sml) was

evaporated to dryness.” The resi due was di ssolved in

addeil 313, e sraeriofiz@aid) (0 &R de. Pzl ed) andt the sesstipe selrgion was left to

s T MRS P RS M gtproghen -
[1-@HEIR A oNSIS PibBgEin e Boro e Peibéridial At ¥1)-d)5)6)Bs@randrot THimidazo[4,5-

residue was triturated with diethyl ether (75 m 1?6{0 )
clpyiidiae {hE238) sudicklogpmethazgei(l %mlao{ﬂg@ Fe’su&tqngsglu ory gras fgbf to stir at room

161.0C : ol : -
o SRS AR R P i L) g e
aqu%odﬁpdrgon gwfg fugthgr %(;&cilﬁemwigﬂjliglﬂo@n(e:ﬁ;anb g])eilﬁhé cc(nll’q:inal—brganic

7.55 o , , . S, . , .
porgmmére dgied MeS Bueand) sellerP gyl ul?#é fﬂﬁl@é@?fgﬁ%beé?w
o BRSSOy o ) s o
dichloapydthamieperingltheditleCompoundl((G07Tghhsa White foam.

Met han I chloride (61 m) was added to a

solm@%%%ﬁ\-ﬂ%@)i soprlopyl S5- )

NMR (CDCls): 1.18-1.70 (m, 8H), 1.87-2.20 (m, 8H), 2.43 (t, 1H), 2.52 (td, 1H),

2.59-2.69 (m, 3H), 2.74 (s, 3H), 2.88 (d, 1H), 2.97 (d, 1H), 3.24-3.36 (m, 2H), 3.64-3.76 (m,
2H), 3.86 (d, 1H), 3.96 (t, 1H), 4.48 (s, >1H major rotomer), 4.67 (s, <IH minor rotomer),

6.63-6.72 (m, 3H), 7.45 (s, 1H).

EXAMPLE 22
This Example illustrates the preparation of 1-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-
(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-yl)-5-(methylsulfonyl)-4,5,6, 7-tetrahydro-
1H-imidazo[4,5-c]pyridine (Compound 2 Table VII).
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met hyl -4H-1, 2, 4-triazol -4-yl)-1-(3-phenyl - 3- pi peri di n-
wa eiostibmgBan ne (178 m ) in dichl oronethane (3 PEY/SEX005000574
C. The m xture was all owed4to warmto roomtenperature
m xture was poured onto a 10y SCX col um and washed
wi th net hanol and then | M amoni a inﬁgg}hanol. The
and the re§)ﬂue s purified by~chronat hy ®n a
silica Bor@ el Yt colum el utifng th a n1xtNL§/mf 3%
and dhphlo onet h P 204
ngy, (M+H) 488, v (o’o K)e -1.58 (4H, n) 1.36
(6H, d), 1.64-2.22 (1 n, 2.38 (IH m 2.48 (IH
(3H, M, 3.70 (IH, M .82 (2H, m), 7.10 (2H, d),
7.26 (3H, n) EXANPRE is Exanple illustrates the
o1 papEaniitat ot 1A PEORRLE ot jperidi
pi pePi qn g L ETIE AT PYHER A b (esthytsyHpexhriperidin-4-
yl]ﬂ;@ ?Tl??i Bridlih)4- y16\4553@3 Gltb o X@lf pﬁtﬂ?ﬂﬁ daz?[f )JP r1d1ne 0. 120#) I1n
gﬂe}(y}bplparwétﬁladdﬁﬂ lyb%anesptﬁenyﬂ ichloolde (@102 DO yml)a‘bﬂowed by
5. d THF
it ity b 5 G BITR Rt Sistneion Wiy 167 et Fopptemperature
el uth;g with a mxture of 1-2% ammonia in nethanol
AqUEPEHPQSH Ofrveh Brder exteacted yothydighjoromethameshe Thmbised ytgamc portions
evapemobdamdsxt @ttdedpresaire before pasfiarionaf 8@ raidds 56 hh SEX iod-
t hod G but u5|n
ASnh ey ATREHAOERARARE (IO anp
amllllnus ya es fhe preparg tio 5% ?@m%§§¥§f 2- (I {3-]1-
(néMEME§M6@%ﬂV%ﬁblperldln 4-yl]-3- phenylpropyl}plperld

4-yl propyl)pi reridine (263 ng)[ Method J] and

and stirring was continued for 2 hours. The reaction

nethanoI|Q)ahnDn|a washi ngs were evaporated to dryness

I M anmoni a in

nm, 2.48 (3H, s), IH, m, 2.74 (3H, s), 2.98

preparation of 2F(1-{{3 S)FS phenyl - 3~ [4-
du$¥n%n@ yl - 3- henyl su pl per azi
for rlGShlodM&)eﬁﬁs beidg ighéRbeOWith s2Ehtd SHindtBdIhd laféls géﬂai’bﬂ&i The

nyl
weftblsdd 30k, GA: il PIGEN B LAY REBSIRRIR it sovns
exe fﬁieﬁémlégfh bgingps plu snttq{%%%ﬂun%ﬁm@a@ympbthewmeﬂ@mkg
< 3- t oxam d ound Tab
|y Nubrtones 1 PAR L SR At LA wcﬁaiael"%) £395 m, 2hnd 61-1.72

t
(mtl ykwmqgﬁngéﬁyzgmf?g%)?ﬂ@@ d! Iﬂé? 'l?g_é’ F]s PH ), 2.84 (s,
3H)pg ng;, YPA342(m, 1H), 3.63 (t, 2H), 3.66-3. 75 (o, 2H) 3, 85 (, 1H) 435 (s,

2H), 6.61-6.73 (m, 3H), 7.47 (s, 1H).

EXAMPLE 23
This Example illustrates the preparation of 1-(1-{(3R)-3 -(3,5-difluorophenyl)-3-[1-

(methylsulfonyl)piperidin—4-yl]propy1}piperidin—4—y1)-N—methyl-1,4,6,7—tetrahydro-5H—
imidazo[4,5-c]pyridine-5-carboxamide (Compound 9 Table VII).




|, 3-thi azol e-4-carboxylic acid (192 ng) in

di chl oronet hane and the m xture was stirred for 48
whmowwss0198% chl or onet hane (50 nml) was added and PEESE2005/000574

sol uti on was washed wi th saturated anmoni um chl ori de

(2x25 m), water (25 m), brine (25 m) and dried. The

resi due obtai ned on renoval of the solvent was

pur lu )

2o sl 208 | 3G SRR LA By piericin4

yl1 20p¢ irpipbadiot 4-y 468, 61 Yteteabhgtiat Bl -iidalzol 4 18&ppidine (0.156g) in
(0]

. t
dlcng?q%qrtgw{qo(T@fﬁL)taﬁ TG wes addedypativdisagypnate (f imb. Piearspliggosolution
Waf)é% }tIB Ilﬁﬁl yrgfr)rg )EI r%t}freISf‘oiBZA He\lg'g Bg% dp‘elﬁdéiﬁ%B&ﬁw 1 ?&% o%to a silica
5 caretdggln p(uhﬁe{d%b}[ tolumn chromatography using a gradient of methanol in ethyl

nethyls y yl ].-.3- bhenyl propyl } pi perid
acefgle alvmg)t Ptl ?%E%ﬁébiog%)@samzﬂfg 290 ng) in a

m x fsg\@{/_[qa { 1 mM) and THF (3 m)andthe

mx%/{ﬂ%s\%ag sti%Ir)ed for 24 hours. Additional water ( 1

m ) NIMR (GaGey ladrd. 8t (e 4H) Xt 25-8. 2v(@s 13H),d1.4-26G (g SHM 248 (s, 3H),

2t pi TS 28 486 ) 4R by e RS T bR, 75 6. 1

10 renoved to give the acid, yield 196 ng. The ethyl 2-(I
- {3-[1
- (et hyl sul fonyl ) pi per i dEXAMPLE 24 phenyl pr opyl }p| per|

g;?’gﬁiis gle e 1ﬁu§t&'te%%§é ﬁreparg d{ltg (?fxy glagﬁle Sac?i y% 3-[1-

(métﬂyléﬂrﬁinblopip%ﬂﬂﬁlmwl]ﬂ)r))pylppﬁ)bﬂdlﬁ Myly- 51(}nethylsulfony1) 4 ,6,7-tetrahydro-
13%Eé nyl propanal (prepared follomnng Met hod | using

3HAmiqenlAay ¢ IKeifiee KapreBeHdHorAbl$<Ber i di ne as starting
mat eri al ) Mﬁth ethyl 2-piperidin-4-y 1-1n3-
t hi azol e- 4-? boxylate (Met hod K) as fie \am ne

conmponent i1 ljst t he
pr epar at i onodf fludfo rhenyl) - 3-

(tetrahydro- 2H-pran- oRpy! ] pijperid -yl}-5-(m
et hyl sul fonyl)-1 =i Ohs Corrpound Tabl e
El). To a solution of =S
5- (et hyl sul fonyl) - pi_ ps
(140ngy) [Method A] a
(3i?)-3-(3, 5- dlfluor.. -3-(tetrahydro-2

15 H-pyr an-4-yl propanal 27rrﬁ) i n di chl or omet hane

m) was a o] por ed PS- L
Step 11 BreberB b B Sy A0 @ooAgoroph R -§pelkau oy Dpiperidin-s-
r m xture
it e e AU R R
was purified o 20y of silica Bond el u?;_g; olum with a
sol vent graddgnt of ethyl acetate-30% th ol / et hyl

acetate to giov (tle corrpor@}v

F F
A solution of 3-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-
20  yllpropyl} piperidin-4-yl)-3H-imidazo[4,5-c]pyridine (Compound 19, Table II; 0.50g) was

\di n-4-yl -1 H-ben2| nédazol e

dissolved in trifluoroacetic acid (50ml), PtO, (75mg) was added and the reaction mixture was
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150ng, M+H 518, NMR (CDC 3) : 1.3 (m 2H 1.4 (m IH)

1.8 (m 3H 1.9 (m IH 2.2-2.3 (m 8H 2.5 (m IH
w@2@s30@28(m 5H) 3.4 (m IH 3.5 (m IH 4.0 (PCT/SEH05/000574

4.1 (m IH 4.3 (m IH 668 (m 3H 7.6 (d, IH 8.0

(d, IH 8.2 (s, IH 8.5 (s, IH. EXAWPLE 8 This

Exanpl e descri bes the preparation of

hehted (BTRC With Jipmdinh
e(Jtreﬁat hyl sul pho1 gél i %ée*%h%{aﬂ Ln)e o’%hghrogfn %fas (?,5%%% fﬁ)r 8 hours. The
TeqCtipp frlixforeowas ryd zlﬂd—!iOﬂveﬁtszbvapgramd lunder rydhicpd pfsssuie Regive 2 brown

o PR R mS RSP 4 PrIBRES siyPuBiotibhy o pinseritus sdient of
methanb] e pftdinolid HamdBh th hefHasbl t%yg]‘?\?@ﬂ-@ 06 cbipSind (08%g) as a pale

added to a solution of 4-[3-net

Yel(lQWlﬁ?ﬂnElor omet hyI Y-4H-1,2,4-triazol -4-yl]piperidine
(11 P) in dichloronethane (4 nm) foll owed

r| acet oxy orohydride (800 ng) and the m xture

was I\B\thr(DMS(D@) 098h0R3 fm, FF; | 20CYINGH, 611{)29@1@91)5 (\ﬁ@%zH) 2.56-

%g nd stirring was continued for hour s
2.6 %?17€éme31ibr¥eﬁqf(a,sﬂ@d2&5t%941@%ﬂ§t ham 6]4 (mn 6H), 3.72-

3.88i( ﬁﬁhm%‘@i{}%gz}@l%@(&%@%b?? trate was

evapor at ed resrdue”was purified by
chronatography on silica (lsolute 20g) eluting with a

N N LTI CUCRUR
yl]ﬁ&‘agﬂ?gﬂ‘p@ﬁ&ﬁh 4?4_}@]4‘315 é-#—@etf%%/d %MEE%@%OC]RWP%%SSQ in

tetrphyglrofuran ( lt)ynl) @oBaql(tQ PHC was 66de(d3hbthaa)esulﬂ)n'g’zﬁ cl{l3ttle éi)) 035g, 0.024ml)
folfydd i ming; gl o rkimty 6 e it abytgons I fmsi a room

temp‘étalﬂﬁe for 18 hours before being quenched with saturated brine, eth
-met hyl -5-(trifl uorgoqrret hyl)-4H1, a234 tryaz Ila(iftatﬂ’vas added

[3
andths laazﬁtﬁeeaf@ﬂeé[ Fhoaquegus mreorwas fuxther exgravtedlerittabthyhesiate, the

contp P PaRR LRy T2 o e hp ey prbprtpmenioporions were

driqur@is80,) aidd éﬁvm Wborated vnbEd relwtRt QR&EINY Defore purlflcatlon of the
H-1~"-triazo] *-y”~-S-azabji cycl oP*. | joctane (Conpound 5

mw#%ﬁ Ry cplymn plysmpioeraphy wpivs Bx slvphica gradient dfexcthavel in

dlclﬂf)l%ﬂ?e?l?ah'e,,%l %& (tl% tétle cofnilpuocl)lP((i) ?]%?]G)ﬁ) s %V\thllte foam.
(ndﬂS;(EShB%@lrin) gl gerl di 3 4- gIH]_ pr opyl }I
i ro-2H i mi dazo
(TS gtz ety T i i B okep b3 GUPFRL 43 (180, 2.52
| f
8 S 150 8 L, 5.5
3. 65((311 BH)33.73, (@) 1) 3.86KbdgkDBY (32H),-6.62-6. 73 (m, 3H), 7.47 (s, 1H).

(et hyl sul phonyl ) pi peri di n-4-yl]propanal (1.95g) in
di chl oronmet hane (100 m ) and the

EXAMPLE 25
This Example describes the i)reparation of 4-{(1R)-1-(3,5-difluorophenyl)-3-[4-(3-
isopropyl-5-methyl-4H-1,2,4-triazol-4-y1)piperidin-1 -yl]butyl}-1-
(methylsulphonyl)piperidine (Compound 1 Table IX).



10

15

20

25

m xture was stirred for 15 hours, washed with 2M NaCH

(3x50 m) and dried. The residue obtained on renoval
w@boosher98dl vent was purified on a silica col unPCESER0DFIEN0574

with a solvent gradient o67ethyl acetate-40%

nmet hanol / et hyl acetate to give the title conmpound,

yield 1. Ig, MH 483, NVR CDCl 3: 1.2-2.2 (m 15H)

2.4-2.7 (m 3H) 2.75 (s, 3Hb@&=9 3 (m 2H) 3.7-3.9 (m

2H) 3.95-4.05 (m IH) 636\1m 2H) 6.7(m 3H 9.8 (s,

I'H). In an anal ogous mann@er using

| - pi peridin-4-ylimdazoli 2-one as starting

material there is obtained

[-(I-{(3i7?)-3-(3,5-

l') pi peridin-4-

yl ] propyl } pi peri di n-4- i m dazolMet one ( Conpound

1 Table V), M+H 485, NNR CDA/3 1.05-1.8 8H)

1.9-2.2 (m 7H) 2.35-2.7 (m/3H) 2.7 , 3H) 2.8-3

(m 2H) 3.4 (s, l4pyxtuge ofdias@reqtists (m 2H) 3.8- 3.9 (m

us) g2 aeliBon gt s Gertiaintonnemf s mrparBPpom piperidines-
1 d Z -
DTRG0 04 pagoshudletl S ) TRl KR ves s 4
isoprepylh§msthvi-4Ay] § rtpezaldi-ybpipsridimpe (@ﬁymgparptahe diixtude Wdls) refluxed

ov g{f‘tt\pt{% bﬁﬁgﬁgga&hﬁh%%%z%%e ﬁvaeﬁﬁ \%&b%p 0 aréi assolution of

memMma@H)asﬁn'b&zrﬁﬁie 1% Hl)etlfe’/l 8thBr (,’SM, EXR ﬂas‘hdﬁé'ﬂ ﬂ@ reallﬁng mixture
was@@g};ﬁd ab 60 &g}r?ﬁ@grst @eﬁp@gﬁ@ ypq; poured 1nto aqueous ammomum chloride

I
(40(m1§ had é)gtf ‘eedgsﬁgl%t%rlgc’:eefrt%tgs’g Réjrgbq‘ﬁ/ ihdd §r§ élg Ifapénéarcltsd\IVﬁre Afvaﬁpﬁd with

brmeal-nﬁizﬂinedﬂmgﬂ()s).ﬂ(mma}ﬂa)lbﬁ rmnglér]redlucad pressure gave the crude product as a
11d| .h dro Him dazo -2-one (Compound 6 Tabl e Sodi um
R fempeisg @.Oélaéqsswbmltrq# inprRerEtvoHPY.Glderck S0mm

10 %{iﬁe&nésg @, ?ﬁifd%ts*é :agllug%r opw(n#y‘iv h A= ﬁzO/TFA 99.9/0.1, B=MeOH/TFA

(3
99. 9/ p. ﬁbn?hfsfltsphomyt mmeméirte@meAhy b(}lpmnmds}dﬁnspbécﬂ i dielopdnethane

2- nple 9
andlﬁmgr?algkm(%vl&vaﬁ)a%gd nfﬂ)éraﬁ,ggedl eé rgﬁlg é@reﬁuéedglpagde@ the
hydfﬂoﬁwrﬁé sal_ﬂoﬁMﬂb (G @&ﬁbmla%{gé/hm&@eaﬂeﬂgé&fggw)sss 3, NMR

he reaction m xture was a war m to’

(cnsepm } eﬁfffs@atlm ]aﬁéfnsiﬂ} Q;Q&g{mlaﬁ),om(mnw 2fddft, 1), 2.5 (t, 2H),

29408 pIlEs S ME 1B /AR50 A0 4B GRSY 180

2Hwater (2x30 m), dried and evaporat ed to dryness. The
resi due was purified by chromatography on silica
eluting with a solvent gradient of ethyl acetate to

?:g(éf’hg%%%a%dﬁ l'l]y {)e ertdg’f jn E‘)éf%zlﬁinnSéJaisoMgd‘ %whloromethane

and ethereal HCI (2M) was added Concentration under reduced pressure gave the

-[ I a( et hyl sul f ony

hydrochloride salt of the corresponding diastereomer (51 mg)(Compound 2 Table IX). MH'
538.3, NMR (CD30D) 1.0 (d, 3H), 1.1 (m, 1H), 1.4 (d, 6H), 1.45 (d, 1H), 1.6 (m, 1H), 1.8 (m
1H), 2.0 (d, 2H), 2.6 (m, 4H), 2.7 (s, 3H), 2.8 (s, 3H), 2.9 (m, 3H), 3.2 (s, 1H), 3.4 (m, 1H),
3.5 (m, 1H), 3.6 (d, 2H), 3.7 (m, 2H), 4.9 (m, 1H), 6.8 (t, LH), 6.9 (d, 2H).

2
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3H 2.75 (s, 3H 2.8-3 (m 2H) 3.05 (s, 3H) 3.7-4 (m

2H) 4.9 (s, 2H) 6.15 (d, 1H) 6.25 (d, IH) 6.7 (m 3H)
wQ20b50098®H) 7.9 (d, 2H). EXAMPLE | | Thi s Exam@i/gE2005/000574

descri bes the preparati oggof

[ -(I-{(3i7?)-3-(3,5-di fluorophenyl)-3-[I-

(met hyl sul fonyl ) pi peridi n-4-yl]propyl }piperidin-4-yl)-

3-[4- (et hyl sul fonyl') phenylgse AVPLE 26

di hydr o- 2H i m dazol - 2- one (Conpound /7 Table V). Argon

wasTHisBldreple ilhrsoaigh the sempeiogiofi -(@3-exo)-8- {(3R)-3-(3,5-difluorophenyl)-

i e e AT
3-[ll(-@ﬁ(%qlthél'(;lgltﬂn)blpg\p%{%5113%@%1{]}%)1‘38}?}?%}%2?@8%ﬁ[i 1Joct-3-yl)-1H-imidazo[4,5-

i o (9o 3 di hydr o- 2H i mi dazol - 2- one

dm%%ﬁ%ﬁzs&%ﬁgﬁgﬁgh%§%\§?nethanesulphonylbronnbenzene

(193 ng), potassi;um phosphate (350 ng) a b

i odi de (314 ng@Q”n di oxane (25 m) for 1§¢;

N, Wi met hyl et hyl#hegiam .

was passed thr&hgh he dtirred m xtu for 10 m,Nutes

and the m xture was 2 ed aN. 1 0C for

under an atnosphere o . e sol vent was

ith 20% amoni um chl ori de
acetate sol ution was
to give the title

acetate (100 m) and wa
solution (2x50 m ). The
dried and evaporated e d

compound, yield 171 ng, M+H 637, NVR DVSO D6 1.1- 2.2

( M1 8 5B 1utePof3RP3 (M (m3ty1sd1f8nyifpipettdin-4-y9]-§ Fheryipropar1-ol
(s, 3H) 3.4- 3.6 Em 2H) "6,9-7.1 (m 4H) 7.2 (m | H)
(0.6A39) inglidhlgrgmetitae 40mlhwasameé@ﬁ§%§vlmm priqipang (0.900g). The

L= (1 -{(312)-3:(3,5-di.f o .
reagieBngdn PR pEHT i R0 PRUR berar s aditon NGO slution
(IMTi5dadp | THY feactiolMas (EfadTir & 09nipsiel thdh eaBacédwith dichloromethane

material there is obtained

(50mly | The(ozgamjic portign Bag thep geresifread with BapiH solution (1M, 50ml) then dried
thyl sul Yol ner bdi ne Ao Lot oeridi Redayt k-
ovel RS0 R G L RS ol A 2 R RSLUEL B S
aza(iigsbﬂ}sp;mg]ogt-f;—gﬂl-H{-V)Zlidaﬁdi[HSQEiﬁyridihRO)@@) D6l dolgmer-sipported
triagq.q))xl_}%ogélg-d{iﬁ? reglfq)% 37552 éz:.gﬁ'él%’f)l/ g%::;gndéeg jco(#]]:{ f%r 8 l%)u%_ﬁ (’Phe material

wa 7t_h§? g’?‘t@? g'gr?céf_yzbél?(g%rg??%(gﬂgﬂ%x | g Q:alkﬂlsidllgfégand purified using as eluent

uor ophenyl") - 3-[ 1~ _
diclilominnsthasye themrméthmiad érendnethaholit pumemyd, piving the title compound (0.709g)
piEFr'din-4-yI)-4-nEthy 1- 1, 3-di hydro-2Hi m dazol - 2-
as o RS0ay ot i ng material there is obtained

I-(ﬂﬁﬁ¢@§§44@ﬂ@ﬁy5-diflyorophenyl)-s-[l; o

Elfm ntﬁ? M&ZE&%B fallfz? rCID%IS_SA:PO.}gl]-pl?f ?/1’1!1}6% Lo q'zg'sdiin{/ | 11@1), 2.36 -
2.85 (m, 7H), 3.25 - 3.38 (m, 2H), 3.74 (d, 1H), 3.86 (d, 1H), 4.52 (t, 1H), 6.63 - 6.79 (m,
2H), 7.34 (d, 1H), 7.95 (s, 1H), 8.37 (s, 1H), 9.07 (s, 1H).

The 1-[(3-exo0)-8-azabicyclo[3.2.1]oct-3-y1]-1H-imidazo[4,5-c]pyridine was prepared
in a2 manner analogous to the preparation of 1-piperidin-4-yl-1H-imidazo[4,5-c]pyridine
(Method O), but substituting (3-ex0)-8-benzyl-8-azabicyclo[3.2.1]octan-3-amine in place of
the tert-butyl-4-aminopiperidine-1-carboxylate in Step 2.

MS (ES) 229 (M+H)"
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(et hyl sul fonyl ) phenyl ] -1, 3-di hydro-2 Hi m dazol - 2- one
(Conpound 11 Table V), NMR CDCI 3 1.2-2.2 (m 19H)
wQ2ebs2098(m 3H) 2.75 (s, 3H) 2.8-3 (m 2H) 3.RCT/SE2083A)00574
3.7-4 (m 2H) 6.1 (s, IHg96.7 (m 3H) 7.6-8.05 (q,
4H) . EXAMPLE 12 This Exanpl e describes the preparation
of I-(1-{(3i7?)-3-(3,5-difluorophenyl)-3-[I-
h\?ﬂ{'g"4lr d bBny, 3.18
ne?ﬁ?ﬁégl oﬁswygpggr}g%nﬁjggxlhﬂmgﬁﬁ7}2q3%my:m) S
2H)1 3 35ds, 12§D 592 H4i23i (cha 1H),-R6>n4 86 Gonid) AB28 dTHE), 8.31 (d, 1H), 8.43 (s,
V% Step.1: Preparation of |-(1-{(3i7?)-3-(3,5-difluoro
1H)y éﬁifﬂ= -[I-(nethylsulfonyl)plperldln 4- yl]propyl}
pi peridin-4-yl)-3-(piperidin-4-ylmethyl)-
1, 3-di hydro- 2H-i m dazol - 2-one r -Butyl
4-{[3- (I -{(8i?)-3-(3, 5- dEKIAMPBERZNny| )-3-[| - (et hyl su

TR TRl bidies fio RPN T it e 6.5

dlﬂﬁ%?%&ﬂ)@ £1- éﬁ&ﬁyl@iﬂfon %@@ﬁhﬁ-ml]mpyl}&am&ydlb{smn]@ds-yl)

10 and allowed to stand at room

1,4 6e7ﬁqeealatdy¢é1ﬁmndazofﬂ;®1ch>yrrdn@-#mbwaéate@%p@tnéd Zakadple VI).
Preparati on 6f|the title conpound Meth ﬁés | phonyl
chloride (49 ﬁgl~ ags_added to a s utlm
di f 1 uorophenyl )-3[1 - on ) pi penidi -\“gi]pr
opyl } pi peri di n-4- 7 perd
trifluoroacetate salt ng) and trlethylan1ne (132

nmg) in dichloromethane m) and the m xture was

the residue was used directly in step 2._gtep 2.
- (1-{(3i7?)- & (3)%-
yl met hyl ) -1, 3-di hydro-2 inidazol 2 one
action m xture was washed

The resi due maspurlf;ed b chromat o Ilca
el ute pgoltiemotmetdyl/ (B egp & {6HD)-313. %@H‘ﬁ% flfé‘ -1~ 40%

B R 50 s
1m1datm[éy 5 cYoyiiddhret3- edrb&&?éte (0. 150g) in methanol was added 20% Pd(OH)z (75mg).
The @a%q%ﬁgg{;'g,#%gﬁgﬁ %gcﬁu%nu)m(; es llvgtliltls g){o %)g Qﬁen qu gas was
1ntr82f@eﬁ‘ﬁ%%9 At IThYsI WAL pkgds 9@1@& %é?leché taBfiBP¥Ad REtQo stir under

assartlng material thefre iIs talne
an atm@hph{e(ésomz Gas(fa; Bhatirs.| The mpbtmnyrh)mﬁe [was fitbetedyinder suhten through

« o} feshithen RsprepibBP RS RS B R Ry Riien sty s whie
foaé‘lgjvllngh Q/‘ag i Buhi RPN sé-p RPN usib¥ b gflint EXAMELE
trifluoroacetic acid in acetonitrile) in (0.1% trifluoroacetic acid in water) giving a white foam,
then passed through an SCX-2 ion-exchange cartridge, using as eluent dichloromethane then
methanol then methanolic ammonia, giving the title compound (0.031g) as a white foam.

MS (ES) 606 (M+H)"

'"H NMR (400.132 MHz, CDCls) &: 1.19 - 2.03 (m, 17H), 2.10 - 2.21 (m, 2H), 2.46 -
2.66 (m, 4H), 2.75 (s, 3H), 3.24 (s, 2H), 3.64 - 3.90 (m, 6H), 3.99 - 4.08 (m, 1H), 4.48 (s,
2H), 6.62 - 6.74 (m, 3H), 7.40 (s, 1H).
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Thi s Exanpl e descri bes the preparation of r -butyl
r-{(3i7?)-3-(3,5-di f uorophenyl)- 3-[I

wo ¢evetibmgBs Ul phonyl ) pi peri di n-4-yl ] propyl } - 4, 4' POT/REIPEF/000574
di ne-|1 -carboxylate (Congound 1 Table VH ). Sodi um
tri acet oxyborohydride (631 ng) was added to a sol ution
of (3i7?)-3-(3,5-

e

ngisﬁtfuh)}m)iperidin-
ropana 474" - eri
4-yHprephid8rhabey CIB(B02. ipet-B wl)ell éMlWWHH&ﬂ@Z@BES-M@yndWeS-

m xture was stirred fo lf s, washed with 2M NaCOH
carox 365 Yhes ABice S IBapar et The i leEn e Bem e d on

evapos ali@sh ﬁﬁ g(@fexéfk NEIH)- 30?&55 amuotdp%enﬁm 1-

chr omat ogr ap n silica a sol vent

(mwmliie:nyl)pxperedlh-yﬂ—ylhnemd}-é aazab/tcndo[ﬁamum:tei-m)’rllﬁmdazcé4 5-

clrgadingigy Pegerbtion by OGloSEAEE it ol ity pufbtogopmare

(0.0%E‘?, O'é(gggﬁhll 2irhe Rsufltidg Sol(dn RS left-td st foziﬂ)) nfinted Bafore addition of a

MPLE 14 Thi s Exanpl e descri bes the preparation
solugfon|of {i@lﬁum)bogol(ygrlge M selstiop e RgF,) Q. @Or[l]) then left to stir for 2 hours

B PR AR5 T LR o
satlh/?t%@ Qﬁgﬁiﬁhlﬁﬂ t@]il)éhd@ ?ﬂl@ﬂidtﬂ%nﬂ)ﬂﬁeﬂﬁﬂﬂluﬁé@&ﬁhdﬁﬂﬂbxﬁﬁleﬂlane (25ml). The
stirred solution o i ?) ~3- - . .
resulting Wit prreAaion way fil f(fﬁét“?%ﬁ §%ﬂtl,9ﬁof§9 fiftatp being firther prshed with
Satl{t%t?X har g)a\[]han thehﬁg gdlﬁiﬂlcf}n:(lg x ﬂoeg% %@ﬁl@tg@g%{f%@\qégg) and filtered.

Evdpotdtioniof golt/blﬁs omden osfludeboressoeisava theq@oiet (U253 e p clighr glass.
and trieth ne. (88 n di chl oronmet hane (20 ni
andvSt(Ep) P %8\%@ C(()ntl mzadl forI 30 ni nut es. Thc(a :
reaction m xture was washed with 2M NaCH (2x20 ml),

dri ed and evaporated to dryness. The residue was
pur i fi ed by chromat ogr aphy EXRAMALEZ8 el uting with a

R s N CRC RS oo

dlﬂagﬂd})h&lg@)v =3-41- Zméﬁ%ls@l@nyi’}p%ﬁnﬁﬁv4 StipropyB= Qa&b(d?blo[j‘& 1]oct-3-y1)-

I n an anal ogous nmanner
1Hﬂmﬂd¢g°[t4r5 ¢]IPMUdmaé@erP0@ﬁl2§rT3@@‘éB reactant there was

obt ai ned

-{(3i?)-3-(3, d[fluorophenyl) 3- [I-(rret[ﬁf\l ul phonyl)
plper|d|n4yl le <r- (trifluorgpacetyd)-
| - bi pi peridine dCorrNoun 2 Table HS MR
CDA 3 1-2.2 (m 21H] 2.3t2.7 (m 4H 75 ( ,
2.8-3.05 (m 3H 3. . :

To a solution of (3R)-3-[1-(methylsulfonyl)piperidin-4-yl]-3-phenylpropan-1-ol
(0.247g) in dichloromethane (10ml) was added Dess-Martin Periodinane (0.343g). The
reaction mixture was allowed to stir for 90 minutes before the addition of NaOH solution
(1M, 50ml). The reaction was stirred for 10 minutes then extracted with dichloromethane
(50ml). The organic portion was then re-extracted with NaOH solution (1M, 50ml) then dried
over MgSOy4 and filtered. The resulting solution was then treated with 1-[(3-endo)-8-
azabicyclo[3.2.1]oct-3-yl]-1H-imidazo[4,5-c]pyridine (0.090g) and polymer-supported
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3H) . EXAMPLE 15 This Exanple illustrates the

preparation of 8-{(3i?)-3-(3,5-difluorophenyl)-3-[1I-
w@ pwshylosuhonyl ) pi peri di n-4-yl ] propyl } - 3- exo- ( BET/SEQODTHH0574

yl -5-nmethyl -4H-1, 2, 4-tri agol - 4-yl ) - 8-

azabi cycl o[ 3. 2. 1] oct ane (Conpound 3 Table I1V). To a

sol ution of
tr1aggtb)g)bo?’cﬂlgr§n? fje'sfn (g%g%’ @61 ’}rplsngf(%/éanﬁr@ft By, .J,t§ %Ipi EORBOrs. PTIR material
wasStheB pogred dﬂet;tly*tﬁltcrmt &QX—ZHdnmxﬁhamgb rcamdg&dncypl)nfexlo;s&g as eluent

ic@lﬁ%%%ﬁ%:qg% 3 2' tt aerrle ét am onla g1v1r'1\2 the "itle compound (0.103g)

as abohitd ﬁﬁg;oxyborohydrlde resin (620nmg, 2.07mmol/g). The
resutlngn1MuremasstHredatroomtemmrMUrefor
18 MSUES) 5FheMmHXt ure was filtered and washed with

o S B RR o] A5 BB BB, . 15-

2. 1§'(11nl 6, el 461 a8 ?%UH)”EUBQ@GH)/ 3.96 cBI39r é@mﬂhm @5185)3.89 (d,
0 givé the titled compound as a soli 6 @&3
IENRRODE, 7601, LHD)16.85¢ oy T2Aby 3, 534 1, 1899 804 (55 11, 8. 43r4d, 1HD), .11 G5,
1H§ 1.9-2.05 (m 4H 2.1- 2.25 (m 4H), 2.45 (s, 3H),
5 2.7 (m 2H), 2.75 (s, 3H, 3.0 (m IH, 3.3 (m
3.75 (m IH), 3.85 (n1 IH, 4.25 (m IH, 6.7 (m
SFD M5 550 (M+H). EXAVPLE 16 Thi s Exanpl e |IHustrates
t heTbef Ep@randpbf- aggbicyclo[3. 2 1]oct-3-yl]-1 H-1m1dazo[4,5-c|pyridine was prepared

in a(rrrrléxjtlrhe{f 1%«{1 ou§ t{ ?1’8 afeléi%ﬂr Z@&F}?@é Jifi-A: y[l I1H—1m1dazo[4 5 c]pyrldme

ony ropyl} pi peri di n-4-yl) -
(Méth5d 0), 7blit eﬂi‘trsahmlg (Mﬁ-bh‘b{l (- dazb@-[.’»lb,nﬁno@}mbllcmln[é 2.1]octane-8-
npound 1 Taple VI1).To a sol ution o
car o>{y|1a‘tg msplage @ erer- bty rhamERS e farrb?’ﬁ[éqtﬁm 6P fony
) pi peridin-4- yl]propyl}piperidin-4-yl)-1 =
H-inidazo[4 5-c] pyridi ne (Conpound 23, Table I
éh&@ly) in trifluoroacetic acid (50m) was added PtO 2

5 Me%’é'ﬁ’%sa PR RiiaT- 2 A HOCHREPETE hycr ogen SSSC

(65psi) for 48 hours. The r tion mxture was

filtered and sol vents evapqya under reduced
pressure to give a br um Qnas suspended in
di chl oronet hane (75m N t h’=Was' added cone. HQ

(4m) then the resulting brown soll% precipitate was

Steé it tﬁf&ﬁ%ﬁ(ﬁﬁ'%&%@{géﬂcﬁﬂe %8@%?%9@ YRR sTowIR thaRPh0 Afhtes to a stirred

urifie n- exc ge chromat ogr aphy, el uting
misthitelof2- @ummSenethsoIsuhphoﬂy&mwotxcnmmmm@) and angtydeave lspdium carbonate

foll riher r|f|c tion b b
Gohio S PY R heminRil g GrelipBiacGio s, Dhgrigture was
stlr(?ém ?bfb £} 191 HobOFHRABLARA $ntb ecBiv¥iBr drdarhé &Ry SHapedsTdtered off,
as a
I'edISSOIVGC? in dichloromethane, dried and evaporated to give 175g N-(1-benzylpiperidin-4-

yl)-2-nitro-4-methylsulphonylaniline.

Step 2: The crude material from Step 1 (170g) was dissolved in 3 litres of methanol in a
pressure vessel, 20g of moist 5%Pd/C catalyst was added and stirred under an atmosphere of
hydrogen at 3 bar and 50°C for one hour. The reaction was cooled, filtered and evaporated to

give 133g N-(1-benzylpiperidin-4-yl)-2-amino-4-methylsulphonylaniline as a brown solid.
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pal e yellow foam M (ES) 522 (M+H+, NWR (CDd 3) :
1.17-1.29 (m IH, 1.30-1.58 (m 3H), 1.60-1.71 (m
WO 205/101985- 2. 20 (m 13H), 2.40-2.46 (t, IH), 2PdBSR20686000574
(m 4H), 2.75 (s, 3H), 2785-2.91 (d, IH), 2.93-2.99
(d, IH, 3.14 (t, IH), 3.64-3.76 (m 2H), 3.82-3.89
(§nln 2H), 6.62-6.72 (m 3H), 7.40 (s, |H. EXAWPLE 17
[ it
Steg ?h%ﬁg%-ﬂ%gér gﬂé&ﬁ;ﬁ? lrSEOg g&fﬁﬁf@tlh@mm tABfetylorthoformate
conﬁn{lﬂlg s(lmelhmdsslphcﬁmm ydidl 8gp et PefiChod ox¢ heuroangd qoblegteng the methanol
7-tet

5 Hnmd
s, s reinrts: b i oo R ‘o TP pETginy )5
metﬁyl?a?b?& q{p%?nmmld?zé)llef aIlsuao‘?r(())?cynvlﬁlenyI )-3-[1-(nethyl sul fony
I)plperldln 4- yljpropyl}

Stepﬁé pﬂl 51%13[3 glage %a ég]in] %?%%E]?@rg?ﬁ solved alflclhlft{)er %f m t anol ina

pres(s&&me);sew% el ?}%i’st Y Bd/C %ﬁﬂa@fs@irﬁlf I@hﬁJ 44Rti0 8&&@ ,we@e Qdihiﬂ)and
wed by triethyl am ne 044 061 m)

stlrneé $1ud¢r| amgttrsgsphﬁlieowﬁ hmﬁ@geleﬂﬁ I?aé agg pp°Gafor lgdb’n‘ﬁ S. The reaction was
cooffﬁtngﬁ%{gé 2’{1%:?%14% re§1d9 o] 815?&5%9@%&%@%d%a§1ﬁ@& L¥th sodium

ge an
hyd%ﬁ&ﬁmﬁﬁfna&hyactbﬂllmg d@cl@rﬁdﬂeﬂﬂhe (Dlﬁrwd”ahch evapbrated. The brown solid

di chl oronet hane giving the title co d
wasdrififipted m%mprm%ekﬁ}tg@g(ﬁr@m@d Wi q‘%g@ é)/e the]i%%)compound

(60%)’_%%91 p%%%g';}élbd,?ﬁmm T B8 45%& %(n?ﬂd)ﬂ) 31153@1 Jzﬂfj93 Q@%ﬂ? 4.60(m,
1H)2758{8d,ﬂ€51)(7t185(ﬂ[.—|)1—1),2821)4d(1§1) 85§(§ EHB? (d, IH) 2 96

(d, IH, 3.63-3.81 (m 7H), 3.86 (d, IH, 4.50 (s,

2H), 6.62-6.72 (m 3H), 7.43 (s, IH). In a simlar
Mefil r but using isopropyl chloroformate instead of
=—metnyl chloroformate was prepared i sopropyl
4- (3-fsblr12r{)p38+52)neﬂly( gl, :5,4hrla101rér3d}an@n§1ﬂl)163 [1- (methy |sulf

onyl ) pi peridi n-4-yl]propy 1} piperidin-4-yl)-

8 Table VII). M

1,4,6,7-tetrahydro-5 '
A
6H), 1.4-1.8 (m

c] pyri di ne-5-car boxyl
(ES) 608 (MrH) NWR { .
AH), 2.0-2.3 (m 12H), 2. (MN5H), 2.8 (s, 3H),
2.9 (d, IH, 3.0 (m IH), 3.7-3-8 {m 4H), 3.9 (d,
2H), 4.6(s, 2H), 5.0 (m IH), Ns.8 (m 3H), 7.5 (s,
I H . EXAMPLE 18
Step 1: To a solution of the 2-methyl-N-[ 1-(phenylmethyl)-4-piperidinyl]-propanamide

(5.89g) in pyridine (11.2mL) and chloroform (15mL) at 0°C under argon was added

phosophorus oxychloride (6.33mL). The mixture was allowed to warm to ambient
temperature and stirred for 24 hours then evaporated. The residue was dissolved in
chloroform (30mL) and acetic hydrazide (3.36g) added and the mixture heated at reflux for 5
hrs, diluted with saturated sodium hydrogen carbonate and extracted with dichloromethane,
dried (MgSOs) and evepourated. The residue was dissolved in 6M HCI (30mL) and heated at
reflux for 21 hours and then evaporated. Saturated potassium carbonate (300mL) was added
and extracted with dichloromethane, the organic layer was washed with brine, dried (MgSO.)
and evaporated. The resulting yellow oil was purified on silica (90g) using 2% of a TM

ammonia solution in methanol in 98% dichloromethane to give a yellow solid (3.04g), NMR
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This Exanple illustrates the preparation of

5-acetyl -1 -(1-{(317?)-3-(3, 5-
waledosaarephenyl ) - 3-[ | - (nmet hyl sul f onyl ) pi peri di PEESE10)F5000574

opyl }pi peridin-4-yl)-4,5, 637- tetrahydro-

H~i m dazo[ 4, 5-c] pyri di ne (Conpound 4 Table VI1).To a

sol ution of

(cbcng 1{4(53(d’)sH§% (£ ﬁfm Cﬁﬁ)l y@fzomﬁnsﬁ)) 235k, 3E1RE B PHhfA8Y3 55 (5,

%ferl di n-4-

2HQ»|£ ()i 1rH)479l5§7 35 ,6H? t et r ahydr o- |
H i m dazo[ 4, 5-c] pyridine (0. 15Qg) in dichl oronethane
(10m ) was added acetyl chloride (0.025g, 0.023m)

Stelpa: | Thegd bbizyligip&idive @mas gi 038338.didoR43 M dthanbdB50mL) and 20%

resulting solution was t to stir at room
paliadize hydroxide (@ 70g)gng @gmprwen &r@abee@rﬂ}gb addedanditheotxiyre heated at

o5 PR, SAEROAT, AR, AU ot e e vaporea
to glve:ﬂie@mdmt mﬁelwsdmg (2 neg)t NMR (CDOROUNY (& 56}9959)(111&@1{) 1.9 (m,

f oam + NWVR
251§ 2000 S T At (HED. 2645 D0 (o 2L00gp. 1 .G85 0.0 B8
HH), 2.16 (s, 3H). 2.42 (t, IH), 2.52 (td, IH)),
258270(m 3H), 2.74 (s, 3H), 2.88 (d, IH, 2.97
365376(m 2H) 3.82-3.93 (m 2H), 4.48

7.44 . EXAVPLE 19
Pfe%?(ﬁgmgz%%ﬂe Yh r laé mp%rpfémryl;lb# -penzimidazole
[-(I-{(3i7?)-3-(3,5- dlfluo ophenyl )-3-[1-
(met hyl sul fonyl ) pi peri di n-3 ]propyl}plperldln 4-yl) -
5-isopropyl -4,5,6, 7-t efr ahydr dazo|
4,5-c]pyridine trifl gorogcet$ Cbg@%ynd 6 Tabl e

VTI) To a solution \
[ -(I- {(3i7) 3-(3, 5-di ™Yuor ophenyl )-3-[ 1| - (net hyl sul fony

Stop 1 PR o8 e B! 4. mefdsutfors D pgghinglpminol piperidine-1.
cammmynmdazo[4 5-c] pyridine (0. 150g) in dichloronethane .
(10m ) was added acetone (0.17Qg, 0.02m ) foll owed by
macropor ous pol ynmer - supported Erlatetoxyborohydrlde
resin (0.232g @2.5mmol /g |oadiring). The resulting
solution was left to stir_al Qo npgrature for 48
hours before being poure i fect /b.a silica
cartridge and initiglP [ coﬂunn
chr omat ogr aphy usizgya radi ent of nethanol in
di chl oronet hane foll owed by further purification by
I eVIRY S IRRSH rAbbyll 81aﬁ9n®1?%'§ll~ilxth@ I‘-tcal‘Bt)xﬁgte 61-%6;) in dimethyl

trifluoroacetic acid in ace

sulphpxide (re)h wes pddedSr-fugrp- 5\7@@@V§sulg?omlmg0b¢reeme {11 5) followed by

SRR BB O ot SRR 5P s o1

houts. Bhe thixftre(was cobled, queBéhed. vith iller (100ml) and extracted with ethyl acetate

(x3). The organics were dried and evaporated to dryness to give the title compound, which

was used without further purification. Yield 2.72g.
NMR (d6 DMSO) 1.4 (s, 9H), 1.55 (m, 2H), 1.95 (m, 2H), 2.5 (m, 2H), 3.9 (m, 1H),
7.4 (d, 1H), 7.9 (dd, 1H), 8.3 (d, 1H), 8.5 (d, 1H).

Step 2. Preparation of terz-butyl 4-[2-methyl-5-(methylsulfony!)-1H-benzimidazol-1-
yl]piperidine-1-carboxylate
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HH), 2.52-2.68 (m IH, 2.81 (s, 3H), 2.88-3.12 (m

5H), 3.27-3.76 (m 5H), 4.22 (s, 2H), 6.94-7.03 (m
WQ@R)05/17198%- 7. 16 (t, IH), 7.94 (s, IH), 9.77 (sPOI/SEI0bH/000574

EXAMPLE 20 This Exanpl e il ustrates the preparation of

1-(1- {(3 )-3-(3,5-difluorophenyl)-3-[I-

(met hyl sul fonyl ) pi peridi n-4-yl]propyl}

riperidin-4-yl)-5-[4-(nethyl sul fonyl)benzyl]-4 5,6 7-

tetrahydro-1 H i m dazo[ 4, 5-c] Mdi ne trifluoroacetate
(Conpound 7 Table VR). Ta sm of

- (1-{(3i7?)-3-(3, 5- d|f| oro do.aet hyl sul fony
| ) pi peridin-4- vy 2

pi peridin-4-yl)- tetrahydro- | -imdazo] 4,

5-c] pyridine (0. )O| n di chl oronmet hane (10m ) was

Fol Tonstlot %%g%‘f%n% eV ts2 B> GRenmpty nolpiperidine1-

carﬁo‘%ﬁ%lté g?g léﬁ%ﬂﬁﬂ&'ﬁ AR abRff 1100mIPihd adfed (8RB orthoacetate (0.7ml)

or 48 hours before being poured directly
followtdbya sathlytia as@ntirafd§%o pelddium on earbqn dile |r¢aul:,tu1gby1xture was

o G RSB SPRC SRS 5B Bl B RO

was' c%\bfédsﬁttajééﬁﬁd H%lpgra%?l' 0 Arhedd. W %hhltﬁﬂcg s6ﬁd W@ purlfled by
trifluoroacetic acid in dcetonitrile)

chromitbgraphypae silice elatingiwith a\mcber)t of ﬁwhmjom#éamq t9| 5e& methanol /

ound (0,06 690 ( M+H) +
cieRRRp e ‘o8 o i pylhd fs LA Yifisah P (D
1 51\'4'1\/_&1 HwSO) )5, (519}%1(9%1 IZIH)) 22(1&192]2) 0 ((smesl)o (m, 2H), 3.2
F? % (s br
(5 9415 (mz%aﬂﬂoés rrs,H)H) 37%dd, (@ %ﬂid 11480 4d. |
3.56-3.70 (m 2H), 3.86 (s br, 2H), 4.22 (s br, 2H),
4.32-4.43 (m IH), 7.02 (d, 2H), 7.11 (t, IH, 7.72
Step d: P2étaration 99 2émethyH-(mEhpBulfenyby | -pipefidind}-9I7 1 H debzimidazole

Lrbe’glaq'tétﬂh{qpéglé{utlld -Iv-vgls %re%g(raegprlx g s{rrlnhalfl ?rgarnggrets h[EOd O, Step 5.

6 V3O %25%19' 3”@%9%9%1} h@ﬁsgéﬂ) 3. 150fm 2H), 33(5 3H),

onyl éri di n-4- plper||n49y
3. 55m( 31;{)3533(111|1f.[-1)u&ﬂ<§¢d dpand§ 19 141{)586 1. 1He 024y Hlh 919 (m, 1H),
H i m dazo[ 4, 5- c]pyrldlne (Conpound 3 Table VII). To a
solution of |,l"-carbonyldiimdazole (0.039g) in
Mefhgdbor onet hane (5m ) was added

T3, 3, 3-trifluorop roglonlc acid (0.03 Ig, 0.021m) and

4-(-Benr@dL2t4lorpdabl-ybriperiinehydrechlastder for 30
m nutes. To this was then ad d a_sol ution of

I-(1-{(3i?)-3-(3,5-di )= s
[I-(nethylsulfonyl)mm ' I]p }pi peridin-4-y
1)-4,5,6, 7-t et rahydr o- F#lnﬁhazo[4

This was prepared from N'-hydroxy-2-phenylethanimidamide and 1-(zer-
butoxycarbonyl)piperidine-4-carboxylic acid using a similar method to that used to prepare 4-
{3-[4-(methylthio)benzyl]-1,2,4-oxadiazol-5-yl} piperidine hydrochloride (Method E, Steps 1,
2); NMR: 1.96 (2H, m), 2.15(2H, dd), 3.01(2H, 1), 3.24 (2H, dd), 3.40 (1H, m), 4.09 (2H, s),
7.25 (5H, m), 9.31(2H, br s); MS: 244 (MH+).
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c]Jryridine (0.1 25g) in dichloronethane (10m ). The
resulting solution was left to stir at room

wa eovpaormsure for 18 hours before being poured PCI/BE2005/000574
water and the |ayers sepgsated. The aqueous portion
was further extracted with dichloronethane then the
conbi ned organic portions were dried (MySO4) and

Met?n% nts evaporated under reduced pressure before
—p'cn-gi cation of the residues by col unmm chromat ography

4- {33 - (gethy lghia)beenyl |- P, drexbtiandl 5- i} pieaiine hpdmothiaride gi vi ng
the title conpound (0. 077% as a white foam M5 (ES)
632 (M-H) + NVR( CDO 8H), 1.87-2.20
(m 8H), 2.43 (t HNH), td 2.59-2.69 (m
3H, 2.74 (s, 3H), 8(oo H , e 1H,
3.24-3.36 (m 2H), 364376(m 2I—I) 3.86 (d, IH,

3. Qﬁ(téﬁﬁdtdﬁycar%oﬂﬁ)lﬁpendhﬂekh-nmbOXylroatcnh(ﬂrQOg, 41361?111(0@ 1-
<1H m nor rotoner)

by deR B RO ST éé&rfgn?lb Y PR rra%téglg'{%@%%@ il 7 2gm0D

Werlf d{s%%l{]% ‘ﬁ‘?“é}ﬁﬁ/c"%p??"é’gﬁdw Eﬂgél?%éragp%}dpl peri di n- 4- ﬁ/c?
1m5’eh§rhtﬁhingﬁrepﬁl}oarbpkﬁlmﬂdeﬂayﬁr@htostdleé?@]dng;|8l—12mmol) and N'-hydroxy-2-[4-

(meggﬂtgtqgg‘hangﬁetﬁluﬁ amlge (8(59O 2 ggmmol)Tv%grle%.dagdl )The mitture was

stmjed (1{ ro{)ﬁr’gﬂegﬁ)eﬁﬂrg’ £62-991 Holu O TR R g oswher b bvab Bt Soldlindn® Bydroxide

pi peri di n- 4-
(. 1§N)]apd opnyd: @i @ PMYi dried- (yhe)se 4e@rq§1ng_ft1@g}md)ﬁm gplyent evaporated to

give ﬁ@%ﬂ") éﬁ&ﬁ%gﬂ% p‘ﬁéltgsn eslflj ﬁf%%lé%?eh(l ornqidfm(dg{ ggg%mx for5

houts, 8d&18d Ind Bk lsemest ¥pdritee by tigomamgtdphOLGhg S(thhﬂ@dsihi)e eluent
The resul ting solution was left to stir at

20% emba:catam kisphsxang thaived yslewdl. fsat- gyt (bt tho)benzy -

aturat e Rl t e
RS IR R oS R Raatleradyeeus on. o,
17I-m@7qgnbmmezdoaomﬂm)pz PO (IH,an)s 2v8er (@HWshes (M trh), BIOOK@HL, s), 4.07

then the conbi ned organic portions were dried (MSO4)
(CHamn, 53¢ (ABhtm)- evapor at ed under reduced pressure before
purification of the residues on an SCX i onexchange
cartridge, using as eluent dichloronmethane then
Stepret Aoyl chlbsde (ﬁéuhahalmmoa)mmddgd diopiving to m@thanol @.5mL) and

B 02 2 et P o 5120 i,

-yli}glb%nglmégl ézm)m%/wte (2]37%2@ 6Y1¥m{dl‘) 1n|hﬁa201él§51?tid Zn(ﬂta)e (nliiktu;e3 heated to
O°Csfpr Birur agad 8143 s()b/ents evaporated to glve a the title compound as a yellow powder,

(199mg, 100%); MS: 290 (MH-+).

Method F
4-{3-[4-(Methylsulphonyl)benzyl]-1,2,4-oxadiazol-5-yl} piperidine

/N |
H N/\:>—<O/N S"O

I/\

Step 1: fert-Butyl 4-{3-[4-(methylthio)benzyl]-1,2,4-oxadiazol-5-yl} piperidine-1-carboxylate
(3.10g, 7.96mmol) (Method E, Step 1) was dissolved in dichloromethane(100mL), at room
temperature, under argon. 3-Chloroperbenzoic acid (60% v&, 6.87g, 23.88mmol) was added
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3H), 2.89 (s, IH, 2.94-3.02 (m IH), 3.63 (t, 2H
3.66-3.75 (m 2H), 3.85 (d, IH), 4.35 (s, 2H),
WG203A61988 (m 3H), 7.47 (s, |IH). EXAVPLE 23 TPGCEHSE2005/000574
Exanpl e illustrates the prgparation of
I -(1-{(3R)-3-(3, 5-difluorophenyl)-3-[I- o
(met hyl sul fonyl ) pi peridi n-4-yl]propyl }piperidin-4-yl)-
pottMmBSdBHd-stirrdd Bor A-HRt " SHYith gtablsulfgte (Pgé %S%IB%A wgs z].ddgfi gnd stirred

I m dazo[ 4, 5-c] pyri di ne-5-car boxam
and/phe) organies sepdratied @,nd wfashed with IN sodium hydrox1de and brine, dried (MgSQ,)

an%l E)(Iglbiegité al)]?orzflte(dstb ac ear o %h?ﬁlhengltaﬂlsed upon arcri(eifurc])}/llo% lillletth%rl] %éher
(501 PrHREoli@ivRg ﬁ'ltgﬂeﬁ \ﬂ'aéhleal With ﬁlnYm{uﬁtorf ﬁf@f l%fﬂefl‘i%(mi?&izto give

pyri di ne 1 56g) in dichloronethane

terﬁLui@@ 4-(mgthslsu n)ﬁghenzjdbé )Z&hemdla(zﬁl-ﬂ_-lyl})plpéﬂdme-l -carboxylate as a

WGy sPle B2t 780 180 SRR Pl A8 Sl 05 )

2, O@r(EH m), .93 @8, a9 3.0k (R1e, Hnd1 pEH fs) e/d53 HC@% YD (2H, d
chromat ogr aphy using a gradi ent of methanol in eth .
acetate giving the title conpound (O 1029) as a white

Sicp R e KRghlphe R Db |1 S \aeSits s ot gomn)
stirPedfiod 10 ﬁﬁl)utes'a’atﬂ(tant-lbbby,l 43{37[-4C{Ir&>'ﬂ{ylﬁ§u1f6h9 e?izﬁég(iﬁﬁfgkazdjazolﬁ -

VI PR I G T SO il pshihgmmixure heated fo refu

oLty Sb PO e ORI ROP i v ity s

filtgred Hpecstal ik yitle p&nﬁolﬂrdtaslarfﬁieyd’ﬂ&-powder 2. OSg 97%) NMR 1.97

Bt )Pf‘éggﬁag{dﬁ%ﬁ G5 ERPIRN ab, 4S5 Gt 93 S0 om o)

7. 8|9)(2H d),(@g?()lrﬁbl(g; 538 fiusspIs ) viizd). - (met hyl sul fony
prperi ai n- 4-

yl'] propyl } pi peridin-4-yl)-4,5,6, 7-tetrahydro-3

dazo[ 4, 5-c] pyri di ne. A sol ution of
Me d ={(3i?)-3-(3, 5- dlfluorophenyl) 3-[1-(net hyl sul fony

1-[BRpB peitlok 3 phenyYrd B PRYB L 80 RS-9lRety VAR 1D 4-tr1azol 4-yl)piperidine
H-i m dazo[ 4, 5- €] pyri di ne (Conpound 19, Tabl'e

0.5CQg) was dissol ved ug trifluoroaceyic acid (som),
Pt2 (75nmg) was added and the reaction m xture
washeated to 70C with stirXing der at nrosphere of
hydr ogen gas (65psi)/ToO( 48 'ﬁ he) reaction

m xture was filtered d sol vent's evaporat ed under
reduced pressure to glve a brown gum whi ch was

g iSO AN TR GEEART, S 40 0,
phepdprogs IrteﬁlY@:PeneeItehldfquatd 606 ongp anthd-(3-sopAgy]-dsn@hy AL 1,2 4-
tria%?—léll-ﬁylgl 2flle (208 mg) in dioxane (5 ml) and the mixture was heated and stirred at
100 °C for 11 hours. The reaction mixture was evaporated to dryness and the residue was
partitioned betweent dichloromethane and water (20 ml of each). The organic layer was
collected and washed with water (10ml), brine (10ml) and dried. The crude product was
purified by chromatography on silica eluted with a solvent gradient (ethyl acetate- 30%
methanol/ethyl acetate) to give (15)-3-[4-(3-isopropyl-5-methyl-4H-1,2 4-triazol-4-
yDpiperidin-1-yl]-1-phenylpropan-1-ol, yield 104 mg, M+H 343, NMR (CDCls): 1.37 (6H,
d), 1.92 (4H, m), 2.03 (1H, m), 2.22 (3H, m), 2.52 (3H, 5), 2.61 (1H, m), 2.73 (1H, m), 3.01
(1H, d), 3.21 (1H, m), 3.32 (1H, d), 3.91 (1H, m), 4.92 (1H, dd), 7.22 (1H, m), 7.36 (4H, m).
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M5 (ES) 522 (MHH)+ NVR(DMSCa 6) : 0.98-1.23 (m 3H)
1.27-1.38 (m IH, 1.51-2.15 (m 12H), 2.56- 2.64 (m
WQR05/1@968- 2. 74 (m 2H), 2.80 (s, 3H), 2.85-2.Bd1/§103005/000574
IH, 3.21-3.61 (m 6H), F772- 3.83 (m IH), 4.04 (s
br, 2H), 6.95 (d, 2H), 7.03 (t, IH). Step 2: To a
sol ution of
3-(1-{(3i?)-3-(3,5-difluorophenyl)-3-[I-(methylsul fony
|') pi peridin-4-
Stepy b] m¥ieMylahith@R gil wab-addpd & Hsdhutiont ﬁ(ﬂ%&@t-@ -Bo-propyl-5-methyl-

H i m dazo[ 4, 5-c]. pyri dine (0.155q) te of ur
AH- Lohir) by baiebIDOI <P B B 258 e Mlchlofomemane 3

ml) (agb g L{gﬁ v%eo Oss%h%ﬁeg%gk%yé §8 ﬁ%‘gﬁ ;9? u’.%‘l{e gﬁé%&ﬁ&#ﬁ% was allowed

to vadrilto @bonh GPiPet AR RhA itk tifred fot 88 hourssThefeacttontraixnge was dlluted
quenched wi th saturated brine, ethyl acetate was add%%nde

with el equaévmlaylemg @bbmra@tbepe arevashed with spiyratsdammaaum ¢
r )

Gl A B PRl o e P 5ok O EREHARR compound,
5ndGQBbmﬁ§d&aﬂganlc portions were dried (MySO 4) and

sol vents evaporat ed under reduced pressure before

purification of the residues by colum chromatography
Lﬂiﬁﬁgﬁi as eluent a gradient of methanol in

oronet hane, giving the title conmpound (0.066g

Preparatiort & (BE)}BHG !5’811ﬂaﬁ)>plw1®1)(3%Hmeﬁhmommﬁmpsyldm-%y Opanal

(gd, IH, 1.30-1.71 (m 46H) 1.86-2.20 (m 9H), 2.43

(t, IH, 2 52 (t 1H 83 (t, IH 2.75 (s, 3H), 2.81

(t, ZFD 2.85 (s, 3H) oZ78Q(d, IH), 2.97 (d5 IH) 5

3.57- 3.68 (m2H) 5 3.73 (W5 | H)_3.86 (d5 IH) 4.37 (s5

2H) , 6 62-6. 73 (mb 3H) 7.4 ). EXAMPLE 25 This

Exanpl e descri bes the preparat:-n of 4-{(Ii?)-|-(3

55-di f | uor ophenyl ) - 3-[ 4- ( 3- opyl - 5- net hyl -

H1,2,4-triazol -4-yl) pi peri gin ¥l 1butyl} -1-
(nEthyIsuIphonyl)plperldlne (Cbnpound 1 Table 1X).1:1

Ste?"IXtP‘r'é;ﬁréﬁfon QF eErh)e- Flo(ﬁléthﬁéﬁifoﬁ\/yl)gfpeﬂdﬁm-yl]adi’j’ﬂlo@f chloride.
?) di fl1 uorophenyl) (et hyl sul phonyl ) pi p
eridin-4- yI]propanaI~Lﬁ 459) and benzotriazole (160

mg) in anhydrous tO|U%ﬂé\Li§jii/fﬁ;/added 4-( 3-
P Cl

(0]
Oxalyl chloride (5.1 g) was added to a solution of (2E)-3-[1-
(methylsulfonyl)piperidin-4-ylJacrylic acid (9.4g) in dichloromethane containing 2-3 drops of
DMF and the mixture was stirred at room temperature for 1.5 hours. The reaction mixture was

evaporated to dryness and the residue obtained was used directly in the next step.

Step 2: Preparation of (4R,5S)-1,5-dimethyl-3-{(2E)-3-[1-(methylsulfonyl)piperidin-4-
yl]prop-2-enoyl} -4-phenylimidazolidin-z-one.

\

//CLAP/
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I sopropyl -5-nmethyl -4H-1,2,4-triazol -4-yl ) pi peridi ne
(281ng) and the m xture was refluxed overnight wth a
wWOe@aABwsY k trap. The reaction m xture was al | POESE2005/000574
cool and a sol ution of nmaghyl magnesi um brom de in
di ethyl ether (3M 2.25 m) was added. The resulting
m xture was heated at 60Q0C for 3 hours. The m xture
wWay ; ' ad¥Rd dropwise
e R A1) e e drop
to aextpensivs ofetReS Nk helimethy -phényé-2anddayolididoged] SB¢) in THF (20 ml)

Concentratiqn, under .reduced pressur th
Gy SR 40" T0S eSO EGE s SETER B G oy G allowed to
ar% ® @bﬂ'ﬁﬂttﬁaqgtafn@d Bt ﬁﬁQElﬁbérﬁﬁlré'le@O Gﬂﬁﬁt@gt}féﬁ o1& again to -10°C.

Kr onmasi 10267 col urm. El uti n?
Theﬂmlhiﬁ@ﬁ?ﬁmcgi chlgridep2pEiEsptyehinod o) of dlszl)lormﬁéhmp} prepared in Step

d f h I
1 wag % ea rdt{)?%é’flﬁ%?@ég aeag’rlrl??prenlptgglllfrecﬁ%s% 3)@?@ o wllr‘?rf'g) é&% t!alﬂperature and

was‘ﬁ@&l GBthtatH (200 HITH eThel RdEGR Sx i@ ol leRtridted/ Witk dthtyh&etate (3%50 ml)
hydrochl oride salt of the title conpound as a sin

andgheethyl asetats e@qﬁq@ere daipd a\;rglghgresqupe@% @gyughla gBl@wge column

elutgrig ]fﬁl‘f_l)sblfe%t g(r cnrg @% fﬁiél? gcegﬂ%/b%m)%ng - é O‘g/rgéh)é d%etat%hs?bhexane).

Yiefd.898 15C-MB MEF)4063NFK (CDCH):,0.8H(B 3N 1. 5-H)6 (16 381)( 1.9 (m, 2H), 2.3

(m 15D, 2 i Thele) 25 sTO 38 TP IAIEr SHOFH SN Lo (1, 6.85 @
1%}33 Z%l 2(72%9 m)aﬁggﬁydr ncentration under

préessur ave chloride salt of the
correspondl ng di astereoner (51 rrg)(Corrpound 2 Tabl e

Step 341’(%/)'2_1?36%?18& 24%%({8%3% 83 51 %I%PEHOPP ¥ i{gl (m B I H),
(m%hﬁs%%nygfgpen&n@l {Il‘fﬁbroéﬂoyl}% Z cﬁlﬁeth?waphgny%nﬁ&azoﬁg)ﬁlrz-one

3.6 (d, 2H), 37(m 49( 6.8 (t, IH),
6.9 (d, 2H).EXAI\/PLE> Zérﬁg;\nllustrates t he
preparation of

- ((3-ex0)-8-{(3i7?)-3- (335 Nogheny! ) -

S—fl-"ethylsulfony pi peridi nf-ylg prd
ANoNoct-S-yM-I Him dazot S
Table VI) To a solution of
(3i7?)-3- [I-(rrethylsulfon)}:l)pi pelfi di n-4-yl]-3-phenyl pro

Ste%e ’f%%lr % gl 16%5 Qas aBd & tS? OSQ%&HEBH AP EortP WS 4@id et (240

pyl J- S- azabi cycl oP

i nane The ‘reaction m xture
miMaglepdrsoned] the mmure Was stﬁ&drfomﬁt ménuidesftherecaotesl taddP €€ oh solution

o Db S bSO T T3R5 ) v

added over 10 minutes and the mixture was stirred at —70 °C for 30 minutes.

Step B: Di-n-butylboron triflate (100.7 ml of 1M solution in dichloromethane) was added to
a suspension of (4R,55)-1,5-dimethyl-3-{(2E)-3-[1-(methylsulfonyl)piperidin-4-yl]prop-2-
enoyl}-4-phenylimidazolidin-2-one (20.41g; Step 2) in THF maintained at —40 °C and stirring
was continued for 10 minutes and the mixture was cooled to —70 °C and added via a cannula
to the cuprate suspension prepared in step A. The reaction mixture was stirred at 70 °C for 1
hour, allowed to warm to room temperature, then saturated ammonium chloride solution (200
ml) was added. The THF was evaporated and ethyl acetate (200 ml) was added. Air was

blown through this mixture for 1 hour. The ethyl acetate layer was collected and the aqueous
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(50m ). The organic portion was then re-extracted wth

NaOH solution (IM 50m ) then dried over MJSO 4 and
w0 dosaewe? The resulting solution was then tr et ESE2W3/000574

| -[ (3-exo0)-Sazabi cycl o] %92.1]oct-3-yl]-I

H i m dazo[ 4, 5-c] pyridine (0.40Qy) and

polyner-sypported triacet oxyborohydride resin (1.750g

fy i r oMk 31

port iy TR i abod (G100 ) TRV o Goctate extracts were
washedwitk hvarge] aambniuchgehloratedoption {2d@0 unsl) rdgied gné evapotated to

el emsioiane, Lien e nanel o0, TERRG00L L BTSN i
of e@é e?zﬁgf 140%)@%'(1 %ﬂoNMgt étﬂﬁoacéﬁ%l) tMg%e tﬁpglgborﬂpcz&d%% a~white
solid mleldasgmm(mcxgm 7&(«) 3F 1741 6, 6H) 1.99ng 4 H) @,4-2.6§ (m, 2H)

275 @%{ié 85 ésHélil) gff’ (P ﬁ:ngzg 6-;r9( ¢ %5 284 éi—ﬂ 6.6t 30 633 (m, 2H)

7.2 (mISHE xAS-azablcycIo .l oct- -y -
-1'm dazo”S-~pyri di ne mas prepar ed |n a manner

analogous to the preparat|on of | -piperidin-4-yl-

cof'y BTSRRIl oy

ﬂhﬁ&%ﬁﬁl@f the 7' -butyl-4- an1nop|per|d|ne I-carboxylate
in Step 2. M5 (ES) 229 gw%kb+1 NMR (400. 132 MHz, DMSO)
d: 1.74 - 1.92 (m 4H..i2. 07 - 2.13 (m 2H, 3. 18 (s,
2H), 3.55 (s, 2H), 3.9855 42 (m IH) 4.63 - 4.86
(m IH, 7.82 (d, IH, 8.8 |H),,8.43 (s, IH),
8.93 (s, IH). EXAMPLE 27 Th¥s “BLanple il lustrates the
preparation of methyl |-((3-exg)-8-{(3i?)-3-(3,5-
di fl uoropheny”™-S-tl -"et hyl sul{ Api peridi n®-yl Jpropyl
J-S-azabi cyclot S*. 1 Joct-S-y
1,4,6,7-tetrahydro-5H i m dazo[ 4, 5- c]pyrldlne 5- car boxy

| t
a g{ &%’H&g&ﬂ{}?n&@ 4:5%91 %‘ 2\%013:15?1]}1?3% f}lo'ﬁlgﬁ&hmd@ﬁ tBEdtion of

(4S(5m¢1 hMBR)jB«mﬁwlmmrpmengl)f&Bﬂ'@hqtmlﬂfiﬁdny%mera@am-z@mmr@yl}-3 4-

i3 gy G el (10 & TR T80 o e vagdoated

70°0d £ 8 hdP IR AP d ¢ 88 ko robliftefPefatird Bnd 4E5AE waBSontinued for 16

purged to vacuumuntil the solvent started to boi
hourh &tharp] wasadded chrefullydd@ arl) #1ddhe zeastion warureTs@cigified to pH 4 by

ad ALK tz‘f\ﬁ* I-I%Ilt ’i"lrlTeEfHF tvspag %vg.p%?atgc? a5 t'hg Deslife dls%gltvea th &i&fﬂ%romethane

(100 ml) and this was washed with water (100 ml) and dried. The solvent was removed and

the product was purified by chromatography on a Biotage 65 column eluted with a 1:1
mixture of ethyl acetate/isohexane. Yield 13g, NMR (CDCls) 1.2-1.8 (m, 5H) 1.95-2.2 (m,
2H) 2.5-2.7 (m, 3H) 2.75 (s, 3H) 3.3-3.6 (m, 2H) 3.7 -3.9 (m, 2H) 6.65 (m, 3H).

Step 5: Preparation of title compound

Dess-Martin periodinane (1g) was added to a solution of (R) 3-(N-methanesulphony!-
piperidin-4-y1)-3-(3,5-difluorophenyl)propanol (0.8g) in dichloromethane (40 ml) and the
mixture was stirred for 1.5 hours. The reaction mixture was washed with 2M NaOH (2x20
ml) and dried. The solution of the title compound in dichloromethane was used in subsequent

reactions.



an atnosphere of H2 gas for 2 hours. The reaction

m xture was filtered under suction through a pad of
weedostieroshen evaporation of the filtrate sol ut PORSERV0EE00574

reduced pressure gave a wgoi te foam which was first

purified by reverse-phase HPLC using a gradi ent of

(0.1%trifluoroacetic acid in acetonitrile) in (0.1%

tridl [ iryl -

e B AR AR piperidin-4
yi] msylmglcaﬁne’tetpeln\tvascbreﬂsdred @@Bh@gﬁedﬂ]memphmyih&(ﬁl t hen

an nia,.giv title conpound (0.03lQ)
(tﬂfg‘gofaﬂxﬁﬁwlsélf?gygprwéﬂr’tgy]P%I%n MeH) + 1H NMVR (400. 132
MHz, CDCI3) d: 1.19 - 2.03 (m 17H), 2.10 - 2.21 (m
2H), 2.46 - ' 2.66 (m 4H), 2.75 (s, 3H), 3.24 (s,

5 MefiedI3.64 - 3.90 (m 6H), 3.99 - 4.08 (m I|H), 4. 48

6, 62
preb it o o4 Pur Pty Pa e VDo SO PG
| sul fonyl) pi peridin /ﬂg
4-y| [}-8- b I
-1 1provyi) - azsy:%@z 2
mas prepared in the fol l ow

1] oct-3-yl)-1I, 4-di hydro-
rboxyl at e used above
L ~3d0 a solution of

(nethylsulfonyl)plperldln 4 yI]»—.oyl}-8-azabicyc|o[3.
2.1]oct-3-yl)-I Himdazo[4, 5- i di [
et hanol (10m ), cooled to -78C, “wds added net hyl
chl or of ormat e gg OSO? 0.025m ). The resgltln

Steg d| Preperatiomef 1-64¢-bety cglthorlylpesy-‘lzmnﬁ%weré 1B&f or e
addi tion of a solution of |bthium borohydride (2M
solution in THF, 0.20m eft to stir for 2 hours
bef ore being warned to room t nperature. The reaction
was quenched by addition of sa gted amoni um
chl oride solution (5m) then dilyted with
di chl oronmet hane (25m ). The resu g white suspension
was filtered under suction, the trate being further

o (TR sblitn sPhbrG irS R el P P godom
hyﬁﬁgeg Z%t 4.00) \%S SRRy 8PP MRFdicdBEHAGEES . Wgﬁ/%@ %ﬁw@)ﬁiﬁ@ the resulting

oduct 1 53g) as a clear glass
mixtivteldyas sﬁmMomemhe@tlE(ﬁmi Bk. The¢ sadtdrprodust wae lsolated by filtration

[
ancg(irfefd,\q@%\%%gﬁtpfaaﬁg %Vlﬁlg%edﬁuh);\tltwl cgpgs%?c{ &%Q%y 1.3-1.4 (m, 11H)
1.7!(k: 2 dazed, 459 3@ @Y, NH) i35 (e g5 62, THPY 95 VE,)2H).

15
Step 2: Preparation of ethyl 3-phenyl-3-(1-zert-butylcarbonyloxypiperidin-4-yl)acrylate

S
0]
v o
(0]

To a solution of triethylphosphonoacetate (6.2g, 27mmol) in THF (100mL) at 0°C was
added lithium bis(trimethylsilyl)amide (32.5mL, 1M, 32.5mmol). The resulting mixture was
20  stirred at 0°C for 20min. 1-fert-Butylcarbonyloxy-4-benzoylpiperidine (7g, 25mmol) was

added and the resulting mixture was stirred at room temperature for 48h. The mixture was
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To a solution of
(3i?)-3-[I-(met hyl sul fonyl ) pi peridin-4-yl]-3-phenyl pro
w@2amw51101089 (0. 2479) in di chl oronmet hane (10m ) wesST/sEdexi000574
Dess-Martin Periodi nane (3. 343g). The reaction m xture
was allowed to stir for 90 m nutes before the addition

of NaOH solution (IM 50m ). The reaction was stirred
eva%%ﬁa%n %Sﬁué SR R4l 86 %/?ch‘fﬂté Lﬁo@hﬁ ! ?BQE@EM@% washed with
e organic portion was then ré-extracted wth
2M Mg chlpkigtabidr(2 &l INDmbYdrjedtane rvatraradd giwarg thy Sdétiderticompound.
filtered. The resulting solution was then treated with
\-[{3-endo)-% azabicyclo[3.2.1]oct-3-yl]-I
. Y, -4-y1
S o P (S o SR Aoy pperidiy 4y propionoate
@. 57nn0|/g) and lefit tg stir for 18 hours. The
mat eri al was then [ es ctly onto an SCX-2
I on- exchange cartrldgg a jurified using as el uent
di chl or onet hane t hen met haret ™~ henmethdnol i ¢ amoni a,
giving the title conpound (0.1 )03gX as a white foam
MS (ES) 544 (MrH)+ 1H NMR (408 32 MHz, CDd 3) d:
1.26 - 1.60 (m 6H), 1.65 - 1 (n1 BFD 1.95 - 2.12
m6H) 2.46 - 2.68 (m 5H) s, 3H), 3.26 -

tlh&ﬁ -pé };%% 3 %‘l é‘gif %glt(y a%?o:&%g&ﬂ?g-@%éylg% 6~2§1im¥1g>1) was
dlsdoH)ed i ethan¢1d2000h).) an9.tAd sdl16tion Iinl)rgedl' With hrooh 326% Palladlum hydroxide
fo)-8-azabicycl o[ 3. 2. 1] oct - 3-

(2 b s pd s el TP NES SHTELh g s perR @ gRder an
U“}%E@lﬁ?g%[&&ggh Iglfal f % %eq{llglur?wg%l{lrggﬂ%@ﬁé%%{nl fr‘%léered and

the tfﬂitratte bwpxofated ‘The crude product was purified by silica gel chromatography (eluent:

1solteé 1%.911 a? % th gpegétg%rgggﬁ%éln %[tg 'g%}el e s&batn t?ed8 compound (5.3g).
- but yl - 4- am nopi peridi ne-|-carboxylate in Step 2.

Met hod A 5-(Methyl sul fonyl)-I-piperidin-4-yl-
Stepi4bRrepamticlaatd -ehBlyep-(1-tert-batyileasbdnyhey pipepiipet-y ipngpan-1-ol
(87g) was added slowy d:ﬁ;:g 20 minutes to a stirred
y

'I‘

m xture of 2-fl uoro-§|met fjyl sul phonyl -ni trobenzene
(10Qg) and anhydrous (6] bonate (35g) in 5001
DMSO, the internal tenperat from 20C to 5C0C.
The m xture was stirred at 900C Tfor Y2 hours, then
poured into ice/water and the yeld ow solid was
filtered off, redissolved in di romet hane, dried
and evaporated to give 175g JV- enzyl pi peri di n-4-
yl)-2-nitro-4-methyl sul phonyl ani | i ne.
To a solution of ethyl 3-phenyl-3-(1-tert-butylcarbonyloxypiperidin-4-yl)propionoate

(5.3g, 14.6mmol) in THF (100mL) was added lithium aluminium hydride (14.6mL, 1M,

14.6mmol) dropwise over 20min. The resulting mixture was stirred at 0°C for 1h. 2M
aqueous sodium hydroxide (20mL) was added dropwise. The mixture was filtered through
Celite®, washing with ethyl acetate (3 x 25mL). The filtrate and washings were combined
and evaporated. The residue was dissolved in ethyl acetate (100mL) and the resulting solution
washed with water (3 x 50mL), dried and evaporated to give the sub-titled compound (4.6g);
NMR: 0.9-1 (m, 2H) 1.25 (m, 1) 1.35 (s, 9H) 1.5-2 (m, SH) 2.6 (m, 2H) 3.1 (m, 2H) 3.8-4
(m, 2H) 4.2 (1, 1H).
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Step 2 : The crude material fromStep 1 (170Qg) was

dissolved in 3 litres of nethanol in a pressure
woe®sa198®20g of noi st 5%°d/ C catal yst was addeRCEHSER005/000574

stirred under an atnospheype of hydrogen at 3 bar and

50C for one hour. The reaction was cooled, filtered

and evaporated to give

-4-yl)-2-am no- 4- et hyl sul pho

Sw%%%@%ﬁéﬁ%ng%éhE%gé%bg% id.Step 3: The crude materi al

fromo 5‘8@lpti&n 6A38ahdnylva s 1 stritbutydcarr ron3 B8Ry biperidin-4-yl)propan-1-ol (4.6g,

tri rthofo mat e cont.ai nj 4-t ol uene i C
144 i SN G0i0 Fes b DRl At e CTRBE 10 1ol and the
resqux%' mgre%fst étllnle@ta\.erooﬂﬂ't%m?%ﬁiré 04 A SThe dtkRide @E'éjwashed with 2M

ered to give 108 benzyl pi peri din-4-yl)-5-

aqueedsspldam pydroyide (3 kI-Sthhdlmed andbepasated foravventhe titlg gompound.

Step 4. The crude material fromStep 3 (10Qg) was

dissolved in 1 litre of nmethanol in a pressure vessel
Medtda pf noi st 10% PdVC catal yst and 1001 acetic acid

—were added and stirred under an atnosphere of hydrogen
at Breparetiemof 4 (Cisppiopsl-hronethy]- 4ﬂ1b2r4efa1@mlcﬂ1y1\)vds(3d8@nﬂd3
mp%g%g Rﬁmﬁ BIPPI"88°wi t h sodi um hydr oxi de sol uti on,
extracted into dichl oronethane, drijed and evaporated.
filtered, and washed with ether to /e the title
conmpound (6Qg) as a pale grey selidN . 2.00(m 4H),
, 3.20 3H\ 4.60(m IH),
7.78 (dd, IH), 7.85(d B , IH), 8.56(s, IH.
Met hod B
e Step 1. To a solution the 2-nethyl -
-[I'- (phenyl et hyl ) - 4- pi p&ti di nyl ] - propananide (5.899)
D)fiferdBidi)y1]-Thef1iopy B p ﬁdmbllomwbxtymwvarm to anbi ent
y>Ifgnperature ang?s$?rregafor 24 hours then evaporat ed.
acetic hydrazide (3 %gg) added and t ¥t ure heated
at reflux for 5 nglluted with saturateg sodium
8

d and evaporated. The residue was dissolved in
The brown solid was triturated w i sopr opanol
2.75(m 2H), 3.15(
4- ( 3- wo- Propyl - 5- et hyl 2,4]triazol -4-yl)-piperidin
Stebﬁ'd]g%’ 58]?1(’%/\/5" t'bu% f‘gl‘ﬂ4_§5h15§%r%f glr OXYCHI O gg Ao+
The residue was dissolved in chIoroﬁggﬁE£3CnL) and
hydr ogen car bon act ed | or onmet hane,

dried (MgSO 4) and eveppurated, THe residue was

di ssolved in 6M HO (30 ad héat at reflux for 21
hours and then evaporated. S$S&aturated potassium

carbonate (3001.) was added H extracted with

di chl or onet hane, the organicsglayer was washed with

brine, dried (MySO 4) and evaporated. The resulting

yel $ ahuBittawskypoiioh drédd (8T fig)) wasadA3d aysiutign 804-¢3-ispropyl-5-

met7h|;r/ll-4H-l,2,4-1:riazo1-4-y1)piperidine (572 mg) and 3-phenyl-3-(1-zert-
butylcarbonyloxypiperidin-4-yl)propionaldehyde (800 mg, prepared by Method I, Step 5) in
dichloromethane (15 ml) at 0°C followed by 5 drops of acetic acid. The mixture was allowed
to warm to room temperature and was stirred for 2 hours then diluted with dichloromethane
(100 ml) and washed with 2M NaOH (2x100 ml), water (100 ml) and brine (100 ml) and
dried. The residue obtained on removal of the solvent was passed through a Biotage 40g silica
column eluting with a mixture of 2% methanolic ammonia and dichloromethane, yield 790

mg, NMR (CDCls): 0.97 (1H, m), 1.14 (1H, m), 1.30 (1H, m), 1.33 (6H, d), 1.40 (9H, 5), 1.56
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amoni a solution in nmethanol in 98% dichl oronet hane to

give a yellow solid (3.04g); NWVR(CDO 3) : 1.40 (d,
WGR)05/101980 (m 2H), 2.0-2.3 (m 5H), 2.55 (s, BEH/SE2005/000574

3.0-3.1 (m 3H), 3.55 (s,8%2H), 3.85 (m IH 7.25-7.35

(m 5H). Step 2 : The iV-benzyl pi peridine triazole

(3.03g) was dissolved in ethanol (50n) and 20%

AEp 30, S8 o B o A o BT Y O PRI, 396 G
m),/B. $WEIEE m)THe3 §1E pe)) <ioon(1Hasm)f 7.08 @ied),th1D0gh tk &1271(2H, m). MS

and the filtrate evaporated to give the product as a
S1Q@iH W solid (2.203). NVR (CDAI3) : 1.2 (d, 6H), 1.7

(m 2H), 1.9 (m 2H), 2.1 (br s, IH, 2.4 (s, 3H), 2.6

(t, 2H, 3.0 (m 2H, 3.1 (m IH, 4.0 (m IH. Mthod
SteﬁZZPergaraaioh@rﬁﬂm‘tit]bcrmmwhdS (et hyl sul fonyl) -1

;)]P :c ]:;3 r}'grglg{l] #ro)r/n step ll_l-wats rclhssctﬁlvc(ajgl Fnocllall(%to%thane ?{ SB 615 tci iftuoroacetic

aclé(l{i[ 1) (v%tatl&écﬁéﬂdftﬁ@ﬂn}tu% Wi Plhenyd dtadd ﬂ)Q}l RoRE Mhdir&Rtibn mixture
car oxyI ate. To a solution of tert-but

was&ewpmmdl tpdryngssrand)the msbiuﬁwaatdésqlzecs@g?}vM iNeQH (3 miland this

sorgiP g etk b isrsRRRe (2350 mL The crsaniss yeip prgpgipted to
dryB¥ss a6 Bive it dDinBfotih i B & FEMEN aﬂ,eyléldgysmgjm (CDC13) 1 11 (1H,
resulting m xture was heated t f or hou

m).rh- 38 (e k%é@ﬁéﬂ 1.§66HeeH 1&@%2%&0& H()i@)é?ﬁqHaafHH 508 1 )
2 4G 25 B, D, AT B8, P EORLRY, > SO T R (AR 7.08 o

d), GA9OHN), 7.2 (2H) mdas used wit hout further purification.
Yield 2.72g. NVMR (d6 DVMsO) 1.4 (s, 9H), 1.55 (m 2H)
1.95 (m 2H) 2.5 (m 2H), 3.9 (m IH, 7.4 (d, IH,

Mefhdh &9 8.3 (d, IH, 85 (d, IH. Step 2 :

atlon of tert- but yl

Prepaafiomef éthyl-SpipedivA-gldl , B-¢ingtole-H-datiosplateni dazol -1 yl |
pi peri di ne-

1- carboxyl ate4-{[ 4- (nmet NyI'3ul fonyl ) - 3-ni trophenyl]am n
o} pi peri di ne-1carboxyl a $.in methanol / acetic
acid ( 100m ) was added tringetfiyl orthoacetate (0.7n)
foll owed by a catal yti.c anmount\ of/~10% pal | adi um on
carbon. The resulting m xtureg pl aced under a

hydr ogen at nosphere (3 bar) and heated to 8Q0C for 16

StepdurBsepafatdpnrif benayd 4{d g ethoxy aachonfi)41t thearobfey ] pirepdmat led

ryness. The resulting solid was purified by

Cargpiyottat ogr aphy on silica eluting with a gradient of
di chl oronmet hane to 5% et hapol / di chl oronet hane to
give the title conmpaynd id. Yield 1.32g. NMWR

(dé DVBO) 1.5 (s, 1.9 ( 2.2 (m 2H, 2.7
(s, 3H, 3.0 (m 2 .2 S
0
/~o

Ethyl bromopyruvate (1.61 ml) was added to a suspension of benzyl 4-
(aminocarbonothioyl)piperidine-1-carboxylate [CAS number 167757-46-2] (2.32 g) in
ethanol (25 ml) and the mixture was stirred for 6 hours. The residue obtained on removal of

the solvent was used directly in Step 2.
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(s, 3H, 4.15 (m 2H), 4.65 (m IH), 7.7 (dd, IH, 7.8
(d, IH, 8.05 (d, IH). Step 3: Preparation of
wQ@2008t1bmpB9 5- (et hyl sul fonyl ) -1 - pi peri di n- 4-yl PCT/SE2005/000574
| H benzi m dazol e The titlg conpound was prepared in a
simlar manner to Method O Step 5. NWVR (d6 DMSO) 2.2
(m 2H), 2.85 (m 2H), 2.9 (s, 3H), 3.15 (m 2H), 3.3
, ; . O(m IH, 80 (dd, IH, 8.3
5“’52; lﬁgﬁ%afatg’?“?}’f%g?cﬁgmmg 2 (d, IH, 9.9 (m IH). Method
D 4ThSpiBdnd fion] steR ] 4jasxddidan GBYEHBI In gmiepen¢idi(3teml) and the mixture

waslf'] %lygrr ¥ plbi ; gl%eéhééﬁg?r ﬂg&rq%%ﬁg &fgert%mrmld was added and stirring was
continfib®fdr B HoBX 3’1@1@ ‘i@d‘%ﬁbﬁll )lll)ﬂh&e\ﬂésddllﬁ?ed%ﬁlaﬂf‘é%l' kfher @1@0 6hl) and the

using a simlar nethod to that used prepare 4-

solid3 f{ltéreiBhdwolitivies dirs olxpdl fn dlclzlomlmﬂmeét(éﬂ mb)- aylld}tpﬁb]élame (2 ml)

and(lglﬁ aﬁjorngc iggg)lézg?ee é etdha% 6}16‘( prtulg)was §tnz§d fozmg hgass Plltered and the

ﬁlté’i‘)e& Qes(ﬂ Whs m%hﬁﬁl@ﬁ l\a/lt(eItgﬂﬂgg bf méihdBol{dkhlofdnettind L(:2§12xB0 ml). The
ho

resmiu{a Bbi[ame(i o rénydah pﬁyhlgéﬂlzfyn‘f] wis spbigcled deltheservengipg Pprgees two more

timegs BBy B e Kb somapdas poetiawio viFbkge
4. SEMIQ(@DCII_,) hydeEwhamsoreH, agot.e1 (8. 82 (BEHIBI30 (3H, m),
and N-meth holine(0,97nL, 8.72muol) were

4.43i(ZE upey & fﬁﬁb hi¥MéH)5am), under argon, and
(3- d|nethylan1nopropy|)carbodiinide hydr ochl ori de
(921ny, 8.72mvol) andi V' - hydroxy-2-[4-

Methat hy| t hi o) phenyl ] et hani mi dani de (855ng, 4. 36mol )
were ad The m_ xtur r.red om

Prepaiafien ag @&-31*@;5 Fupropheny iy Ztets? e b v lpresgnal
W t h sodi um hydrgxi de (0. 1N) and citric acid (0.5M
dried (phase ®eparpting filter) and the sol vent
evaporated to{givela yellowoil which was redissolved
in 1,4-di oxane™ Ly angd-teated to reflux for 5
hours cool ed and thd sol Vent evapor ated and
chronatographed (50g-Sil i ©a Isolute, eluent 20% et hyl
acetate / isohexang d{ give a yellow oil, tert-butyl
4-{3-[4-(met hyl t hi ®bepkyl ] -
|, 2, 4- oxadi azol -F5- yl }pi peFi di ne- | - car boxyl ate (920nyg,
54@@ NVR (CDCI3) @ 1.46 (9H, s), 1.71-1.87 (2H n,

Step. 1o Premrationof (243 (tewaly drg-2Hapygan-¢-yDacylic agdos (| H,
m, 4.00 (2H, s), 4.07 m, 7.24 (4H, n). Step 2:
Acetyl chloride (86nL,01. 24mvl) was added dropw se to
nmet hanol (0.5nL) and

A mixture of tetrahydro-2H-pyran-4-carboxaldehyde (2.47g), malonic acid (2.26g)
and piperidine (0.2ml) in pyridine (15ml) was heated to 100°C for 4 hours. The reaction
mixture was concentrated and partitioned between ethy! acetate (100ml) and 1N HCI. The
organic layer was dried and evaporated to give the title compound, yield 2.77g. NMR CDCl;
1.4-1.8 (m, 4H), 2.4 (m, 1H), 3.4 (m, 2H), 4.0 (m, 2H), 5.8 (d, 1H), 7.0 (dd, 1H).

Step 2: Preparation of (4R,58)-1,5-dimethyl-4-phenyl-3-[(2F)-3-(tetrahydro-2H-pyran-4-

yl)prop-2-enoyl]imidazolin-2-one



stirred for 10 m nutes then added to r -butyl
4-{3-[4- (et hyl t hi o) benzyl ] -1, 2, 4- oxadi azol -

w2005 mioger i di ne-| - car boxyl ate (237ng, O. bl MmoPJT/EER005/000574
MeOH (5nL) and the m xtur@&sheated to 600C for | hour
and the solvents evaporated to give a the title
conpound as a yel |l ow powder, (199ng, 100%; Ms: 290
(M#). Method F
4-{3-[4- (Met hyl sul phor I)benzyl@-l,%dﬁ-oxadiazol-S-yl}
piperidine Step 1: Q@ r QT’

4-{3-[ 4- (et hyl t hi o] eH-a -5-yl } pi per

i di ne-I-carboxyl ate S ) (thhod E, Step
1) was dissolved in dlchloronEIhane( OOrL), at room
tenperature, under argon. 3-ChCoroperbgnzoic acid (60%
wt, 6.87g, 23.88mmvpl) was addedl6 P pnwi se and
stirred for 1 hour. Sodium netabis e (IM 250mM)
was added and stirred and the organi cs separated and

Sté{lﬁ& hesla Yélbiod 8 &0 iumeting BRX2 Sy AR 9f)éd?‘$h%\£zf%d ?7égygr§agxhydrous

and sol vents evaporated to a'clea
IH§ (Fmd) wassdded: bohlosetéh N-2dnmsthydil eprhyényétbiee (4 5i@n) hnd the resulting

ml%}{]%@g%gtﬂe ;hgg}rgr ed, washed with a m ni num of

er an drled to give tert~bnty\
5 4-{3- [4 (met hyl sul fonyl ) benzyl] -1, 2, 4- oxadi azol -5-yl } p

e di ne- I-cag$o§¥late as a_ white fluffy solid
StePgS Oft SURRAS PN WS(wy)A—phqnyA-@ irodezidiponel(362¢) in THF

(25§1ﬁ)'|’co§])§id_| toli"é )69 whd E%dépzq_loﬁgig’ 1Al b[%tﬂ,n%gjy’?m@f)@@l{%gzlxll ofa IM

solujon ﬁtEE)Zmdﬁ(mfg(yﬂ. Tl lrexctioke mihuf Ands, stitrbd 36BMMINuE Before the
d ddeq? r OQWi. se ﬁ nme hﬁpol §1CnL) stirred for 10
addytion ¢t the atlctneqtﬁt %e&lé chlgride from Step A. The resulting mixture was stirred at

10 roohBehfhetafiRE Pt 1ISUHLANYHS RERZN \}734 %yéc}fegq/g@pg@%% Fing1 2 (100ml) and

yl } pi peri di ne-|-carboxyl ate
extipgied mlﬁthxlmeetnie@:g}@nﬂ)eatdethe tthyt afetatixesttacts2vdre drisd and

e i o B B S G5 sponn i
3, 4@g mtta)mgtol &(dCQIEPQU@@' 788 aHgg‘ﬁde(g%? Hz {%@H) 32350(§19 2H), 3.9

(m, é"H.§=15 ééql,l lHﬁ 6. 83%@ 1E)4Y.1 (m 2H), 2525((2143}13,)74 w, 591)( 2H,
15 d), 7.89 (2H, d), 9.27(1H, br s), 9.35 (IH, br s); M
322 (MH+). Method G
Step 3] PRipajatidn GH(48IR)3-IBR)YI(P) SQﬂﬂMroﬂhe(tﬁglﬁ&E’&é?@M}o-ﬁY Potan-4-

,4-triazol -4-yl)pi i di ne
yl)ﬂ%‘faé‘%ﬂ}rﬁ 2rehepylrgidsrg hﬂﬁﬁg -@gded to a sol ution
of (3,9S)-3-hydroxy-3- phenyl propyl 4

4- et hyl benzenesul f gnate (306 a
4- (3-isopropyl -5-mM@thyN-4 H 1, 22N

To a suspension of copper iodide (931mg) in anhydrous THF (60ml) under argon was
20  added TMEDA (0.81ml) and the resulting mixture was stirred for 20 minutes. The reaction
mixture was cooled to —70°C and 3,5-difluorophenyl magnesium bromide (9.8ml of 0.5M

solution in THF) was added dropwise and the mixture was stirred for a further 1 hour. A
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triazol -4~yl)piperidine (208 ng) in dioxane (5 m) and

the m xture was heated and stirred at 100 OC for 11
whowsa0198he reacti on m xture was evapor at ed t oPdr/yER®83000574

and the residue was parti g6 oned between

di chl oronet hane and water (20 ml of each). The organic

| ayer was col |l ected and mashed wth water (10m),

pre‘?&‘rﬂé@ sbibth be gﬂ‘ﬁiﬁ Iy ?ql eth- AF 1- Q\b&%ﬁ%t (t%\yﬁw b Aio§thn-4-

by chromat ogr aphy "on S A e ent
yl)groadi- amyl](mtdhg,dllnaz-ena(@ofn'g@%dmbh@nmmsreﬂme @St iof )M solution

.t [ IS .. . )
in 51§h1?%>$e§éﬁn§b{5rddﬂwm@eMﬁ {Amold pyap agded dropurisg o the mixture. The
rea¥1!1<)rpﬂn9§15ﬂe %a@ 'chlrr¥Jl l"orl)l lﬁ)t&? Qtyi’]@'Z@ RAD all)lov%d toWa‘?ﬁldto }Sn)g}n fnperature,

theg s&j:ara(tadl-ammpmum @br(derﬂ;lO(mu,) and 512}'( @bl;ates()ZOOﬁl)@Stas(alded Air was

blo%ﬁhro&gg tl'% rg}’fu%?a ﬁ)r:ﬁnliour t}?y%l ﬁcgfﬁta)wag sobert a}qd tﬁ‘i aqueous layer

wad eﬁﬁtcfeﬂ%tmthﬁta%@ta‘?e (ZXFGOnﬁ? hleRaiBehed Lehi1 H&Qtaté‘%%reﬁ%g washed
to a solution of (I S) -3-[4-(3- 1§;opyl hyl

with Pvalterzsailur@ﬁGd ERA zﬂqﬁld)apd peanotited fo-dyyress lﬁiqeegdtm\wmﬂﬁed by

chrgglaﬁ)‘%@ o hc?1 eﬂlt g c\%f garnsl% @e% %rfélr?flg%f) %‘ﬁ’gx?téeq&ﬁ g%gtillvel acetate /
lsommhufoeglmﬂleahllecaw@omm avad golitl OY TeDBB 7@ TPeI-8E 4438 NAMIRl CDCl; 0.8 (d,

irred f 48 hours. The reaction m xture was
3H}j|1r%ﬂ é&mﬂﬁﬁh 1a?1(féq%lf£) 2381338 o O@mcmlbﬁolrée% fi 4#e3Hhad 8-4.0 (m,
2x10 d
4HE% %ﬂiéﬁ nd gﬁi Eg #ggﬁ ? ghé solvén?n

gave the t|tIe conpound yi el d 252 ng, M+H 361. Met hod

e ;azmwz# Uit B

Preparati on of

(2E) - 3-[ 1 - (et hyl sul f ddyl)
chl oride. Oxalyl chlor[de {
solution of (2)-3-[I-
(et hyl sul fonyl ) pi peri di n- 4-
di chl or onet hane cont ai ni ng
m xture was stirred at roo perature for 1.5 hours.
The reaction mixture wasp€vaporaged to dryness and the
resi due obtai ned was used directly in the next step.

St eﬂt@um%’o&ﬂ@ﬂﬁﬂé ?OSIﬁf of(ZN1 3elREidn In PHE) WES {dded % 4 §lution of

S) -[I-(meth suI nyl ) pi peri di n- 4-
(4S5R)BricPR)g3-€h ﬂuoaorpiwe 3r(mtma2dmr2d1’-ny@nehlel)mrppmouﬁﬁ 4-
dm%@;-%\-/%lgﬁ}gg%lggi%%w Q'gng?§8(2m§ in anh %ro ﬁrﬁ*l &tOm(fPandrlhe mixture was

ropw se suspensl n of

heafedRo BE)C for 3-hdurse Thy teadtigrh@hiylre &fals #belaa ahd giddeh&l with saturated
(1.52q9) .in THF £&n1) under argon at - 1Q0C. The )
ammenipgy; diprideand ethyfacetite pad giregdor 2Qmenutess Theoomppigiayer was dried

(P 1 N | . .
andTunRATE \PRRER B Rl B P e Ghabafiy o sifgtuing with
a gradient of ethyl acetate and isohexane (10:90 to 50:50) to give the title compound as an oil.
Yield 345mg. NMR CDCl; 1.2-1.4 (m, 2H), 1.6-1.85 (m, 4H), 2.15 (m, 1H), 2.5 (m, 1H),

3.25-3.6 (m, 4H), 3.9 (m, 1H), 4.05 (m, 1H), 6.7 (m, 3H).

pi peri di n-4-yl]acryl oyl
.1.9) %ﬁ§,added to a

IJacrylic acid (9.4g) in
drops of DWF and the

Step 5: Preparation of the title compound
Dess-Martin periodinane (628mg) was added to a solution of (3R)-3-(3,5-
difluorophenyl)-3-(tetrahydro-2H-pyran-4-yl)propan-1-ol (345mg) in dichloromethane (10ml)
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The solution of the acid chloride (2g dissolved in 10
m of dichl oronmethane) prepared in Step 1 was added
wele@pad e and t he reaction m xture was al | owedP@€DSEBDFV00574
to roomtenperature and vggshed with water (100 m).
The aqueous extract was extracted with ethyl acetate
(3x50 m) and the ethyl acetate extracts were dried
: resi SSEH, : |
and3 e e i B RRCARf, THEHARHS, HiSniS R HRh GO WHITIN NaOH
(10ad)eindtdeietl STHeasohni@n-of THAitkt doyipoand trediclilbmotethearadas used in
Yield 1.89g. LCMS M+ 406, NWR (CDCA3) : 0.8 (d, 3H)
subgeqyent lGACiAPS-3H) | 1.9 (m 2H) 2.3 (m IH), 2.7 (m 2H),
2.75 (s, 3H), 2.8 (s, 3H), 3.75 (m 2H, 3.9 (m IH),
5.3 (d, IH), 6.85 (dd, IH, 7.1 (d, IH, 7.2-7.35 (m
3H)In akimbar(mannekbut Stieg3.5-dighlegoahenyl oragedsium bromide in Step 3 was

prepired FD U SAGRREIERY i Ry R R BRBYT S it oy
-5-phenyl i m dazol i di n-2-one. Step A: TMEDA ( 11. 69)
was added to a suspension of copper iodide (19.4g) in

AL§&£11940 m ) under argor and the m xture was stirrfd
.45 m s s Ut
et ot Gh T S ek R QUSR] ¢

of a 0.5Msolution _in THF) was added over 1 I nui.es
SteRAdIREIRIRPHIPS S ErEmaRy oo e Sy ren
Step B: Di-"-butylboron tgiflate (100.7 m of IM
solution in dichloronmethape) was added to a suspensi on
of :
(4i?,55)-|,5-dinethy|-é3{(2 ) -3-[1 - (et hyl sul fonyl ) pi p
eridin-4-yl]prop-2- enoyW}- h | i m dazol i di n-2-one
(20.41g; Step 2) in THF maintained at -40 C and

stiqri javed. f ' '

g
THEYPSGHIY, coulpensiodn, wasenkied drapwistsepiud bif(remethglsilyhamide (46.7ml

m xture was stirred at -70 OC for, 1 gour, al | d to, .
of 20 splution HbFH): dis ssastion Rixtprepassigd re]dh%%ﬁ&: ﬁﬁeﬂ]a solution of

A l. | l L5 - i 5

e
mintes. Thoesulting otixthret Wassallviwet] to wafo to toohotemperihiuse endstirred for 3

acetate layer was collecte he.aqueouspar t.i on S
howds e st eR ARG HB R (TR 86 RACeAaat dishh 8B
(3xCOOMH), PREIrBABcére A8 aMEERpVASIIEE dYyriels. TAL WesaltRd gum was treated
amoni um chl ori de solution (2x100 m), dried and

with gt athetlandfiltargch dhe orgrmécsrvease evppories fglgilfyrfeis%@qgtye resulting

ros e PR AL T By g posioiiohPe Sn PG ol B %1 Xt/ jsohesane (1:9)
to @dnhk tifle @bRbeurd)(~yi1vVE/ Ztrhighiré bf SomerspesunbiRYield Wi2seNMR CDCls
solid, yield 25%, NVR ( CDCl 3%@0.78 (d St? 1?&&1'6 (m
1169, 3EDol o2 1 (), 38D42.9-26% (Oin DG 2 my2H), 3.4 (1-§Hp 365 (g 1H) 5.7
m3f, 3-3.2 (m 2H) 3.7-3.9 (m 4H 5.2 (d, IH 6.6(m
%‘% 6.85 (m 2H)
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7.2 (m 3H). Step 4: Preparation of
(3i?)-3-(3J5-di fluorophenyl)-3-[1-(nethyl sul fonyl) pi pe

WO p@snewss yl | propan-1-ol Lithi um borohydri de (BGI/sE2005/000574
2M solution in THF) was &$ded to a sol ution of
(4,S :,51?)-1-{(3i?)-3-(3,5-difluoro
rhenyl)-3-[1-(nmethyl sul fonyl) pi

r - -

Sich 2 R Sdor HlBEDp Ao 25 panarboxaldelide 00
m) and the m xture was hedted at 70C for 3 hours then
allowed to cool to roomtenperature and stirring was
conti nued for 16 hours. @fhanol was added carefully
(20 M) and the reaction|m xture g@s acidified to pH 4
by addition of 2MHC . T evaporated and the
resi due dissolved in dichloronmefhane (100 m) and this
was washed with water (100 m) ldnd dried. The sol vent
was renoved and the product was purified by

chrAmsiktiggy ofiBY, wfzh%imthageetbﬂen@%mﬂwﬂtgﬁ@wdw 2H-pyran (6.22g)

an ]f & %‘@;'(:fdi@;mg Ilh)( '51%" %’ffangg(}vliss gea%_ﬂa ng?_ﬁ YL el d?lgg? for'\@hours

The3tdhctdn iRixluie w@b’y\uocﬁetﬁ 18utbalisBd watdeNBsodivms h9dr()ﬂide 3hl) eirdeted with

Step 5; Preparation of title conpound

die h@hgype(mi@nﬂ)e lihg @rgratis Wargiricghandeayanerated tedpsit Tomresidue was
R
purg 1e)c}| )c§1§ct1§a %@w%hgéigéﬁgﬁw% %rtf(?) gglkfj%u{étaée / 1ss>hexane (3:7) to give the

tltledtt@ﬁ]idﬁh@ h(ﬂ-:‘l hﬁﬁtﬁreﬁ élifblsﬂtx)mﬁﬂdmtahgéamn(mm rﬁé(elﬁlaéso&ﬂgl rr eﬂ
or 5 hours. The rea t|on it M
Nacm& GB35t S-S Pl it 70 2o ConEy S Pes (. 21,
3,869 'élf!gsigsch'fm&@)‘ib@(@ec:m&féﬁd i n subsequent

reac simlar mahner but starting from
(2)- 3 [I-(trifluoronethylsulfonyl)plperldln 4-

acid.in ste was prepared
sief 3) Bipodelion 6P HHRaROBRER S 3l [ 1
(trifluoronethyl sul fonyl §piperidin-4-yl]propanal.

Method | Preparation of B-phenyl-3-(l
-ter?-butyl car bonyl ox i di n-4-yl) propi onal dehyde
Step 1. Preparation o ;
t - but yl car bonyl oxy-4-b
of 4-benzoyl pi peridine (bg, 26.5 ) in 2M aqueous
sodi um hydr oxi de (26.5nm.) was add di- r -butyl

di carbonate (5.79g, 26.5mvl) and the resulting

M XA WhiQASE BF)-DnksihytettRRdbL DENPRBAULGEbIxaldelil (4.Dh@nalonic acid

SO|Id({JI‘OdUCt was isolated by filtration o
(6.495g) and piperidine (0.1ml) in pyridine (10ml) was heated to 100°C for 4 hours. The

reaction mixture was concentrated and partitioned between ethyl acetate (100ml) and 1N HCL

ihe To a solution

The organic layer was dried, evaporated and recrystallised form toluene to give the title
compound. Yield 2.48g. NMR CDCl; 1.2 (m, 4H), 1.5 (m, 1H), 1.7 (m, 2H), 2.45 (m, 1H), 3.5
(m, 2H), 4.05 (m, 1H), 5.8 (d, 1H), 7.0 (dd, 1H).

In a similar manner, but starting from 2,6-dimethyltetrahydro-4H-pyran-2-one, was
prepared (2E)-3-(2,6-dimethyltetrahydro-2H-pyran-4-yl)acrylic acid. NMR CDCl; 1.05 (m,
2H), 1.2 (m, 6H), 1.7 (m, 2H), 2.5 (m, 1H), 3.5 (m, 2H), 5.8 (d, 1H), 7.0 (dd, 1H)
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and dried under vacuum at 400C giving the sub-titled
compound (7g); NVR 1.3-1.4 (m HH) 1.7 (m 2H) 2.9
W@ 205264088.6 (m IH 3.95 (m 2H) 7.5-7.6 (m B&H/SE2005000574
(d, 2H). Step 2 : Prepara&pion of ethyl 3-phenyl-3-(I-
rt-butyl carbonyl oxypi reridin-4-yl)acrylate To a
sol ution of triethyl phosphonoacetate (6.2g, 27mmvl) in
THF (100nl) at OOC was added lithium
bi s(trinethylsilyl)anmde {32.5m., IM 32.5mml). The
resulting m xture was ed at OC for 20mn. | - r
- But yl car bonyl oxy- 4- be i peridine (79, 25mml) was
added and the resulti irred at room
tenperature for 48h. evaporated and the
resi due dissolved in ethyl acetate~ 2001L). The
sol ution was washed with 2M hydrochloric acid (2 x
100m.), dried and evaporated giving the sub-titled
conmpound. Step 3: Preparation of ethyl 3-phenyl-3-(I-
Method X - but yl car bonyl oxypi peri di n-4-yl ) propi onoat e Et hyl

3- pheny]
Prepasgiia)) %fa%réoﬁwraﬂgﬂp? Bty L2 AriyazqlyA w679 2-3Ehigy g ol gs! Joctane
di ssol ved in ethanol (200n.) and_the sol ution purged
wi th argon. 20% Pal | aditym hydr oxi (29) was added and
the resulting m xture stirred/at roomtenperature
under an atnosphere o geN |1 oon) for 72h. The
m xture was purged w ar gon, fllﬂ%red and the
filtrate evaporated. The crude/prbduct was purified by
silica gel chromatography (eluent: isohexane then 35%

Steeg%rg%rgﬁ(rg&?@g ;aé‘nigfo‘?‘gﬁ:ﬁé‘ o) é%§?§{3Y<‘§lnt he sub-titled

3- phenyl -3- (I -ter

- but yl car bonyl oxypi peri di n- 4- yI prop | -ol To a

sol ution of ethyl 3-pbeny

-butylcarbonyloxyploEnLo n- 4~N ) pre&pi onoat e (5. 3g,
14.6mmol ) in THF (10 was added |ithium al um ni um

hydride (14.6nL, IM 76mol ) dropwi se over 20m n.
The resultin% m xture was stirred at QOC for

aquAsalstionef ,ﬁrchylsﬂ@xyta@al(yxlafe a2 2eria g 90 Blscvid Tefuxed for

houjaad e Xtr?§151eeg g9t % c%{joggér%%ﬂ@%sﬁ% 4 @6E) beRBRLRO(LS 6mD) and

10%@5HMumdRetaRs (95mDNirs addelrid oty ppioated theﬁhmlm@mdmaem stirred at

di ssol ved i n et hyl te (1001L ere
roogb’qegmp@;prq\,ggﬁelgpuyw pHo‘o@? by h?a{gmg tgm ?o dﬂ?oélas j‘ﬁa reactqon mixture

&%B@s‘ﬁ? c%\%tﬂ Z}S{ cﬁ\ﬁn ﬁt’@ro&id@ g4 v&%@lﬁ'g(?lg%llﬂgvlyét@i qu)s 2or ar?]lcs were

dlsﬁﬂl)edZn M hydrathloidc dclﬂ amd Qz&@heﬂ vﬁthléhipromQ}hazne il }ietaqueous layer was

rebg%% PLe 2@{ 03{ \Hﬁgﬁ% gin (apd e};:tractetd ﬂ? e’&lo@ce%rged(’a’ ?O@ml) The
org%m%teﬂrgﬁ Q@fbydrféméﬁﬂ B%ﬁo)@dt&i fr Hndas ngiﬂe tire@ltle(cbnPPund as a brown

was added Dess-Martin
oil pémokndasnaﬂé vsz@tﬁomgf}lfther p@nrﬁmt)onaﬁdeld ha.66g, M+H 216.

Step 2: Preparation of 8-benzylbicyclo[3.2.1.]octan-3-one-O-methyloxime

?} d
/)L\O
ok



10

15

20

25

resulting mxture was stirred at roomtenperature for

2h. The m xture was washed wi th 2M aqueous sodi um
whyasoxiose (3 x 50nL), dried and evaporat ed t oPQI/SYE20031@0574

title conpound. Method J Bpeparation of

4- (3-i sopropyl -5-net hyl -

HI1,2,4-triazol -4~yl)-1-(3-phenyl -

pi perg i t&m

el T p R R LR Dol L T %n% FEEHH SR Som) was
adgpd pyglqu (5i68nd) £allowyﬂ Pp ﬂlpdiloxsdllamnie hwilrc}chllonde (4.85g) and the resulting

-1 -carboxyl ate_Sodj um

iR BB fon] KPP TRty Mk hanse all ecogopLoiropm

tetﬂ;ﬁerétufe%nki&ﬁ’&f tiord bet ter and d
l-4H 1 I%zﬁft ri azoIV\-feA?n)\/;v b eﬁlager }Cgllorﬁcém?tg%e Thf Olégﬁalc layer was
drigd pqa%ﬁ\yz{po@ted(tg sierthetitly p@apmmdws oby@ipeoliddiviieh was used without

prepared by Method I,
f“‘ﬁ?e\@‘g ic lﬁgﬁ?@ﬂﬁ%&&ﬁ%ﬁw m) at OC fol | owed by 5
drops of acetic acid. The m xture was allowed to warm
to roomtenperature and was stirred for 2 hours then
Stegn 3 feergraion pf 8ibenndriotrsbisaelel3(2 blvctan)3-evdammshed wi t h
2M NaOH (2x100 m ), water (10Q m ) and brine (100 m)
and dried. The residue obtainqs on renoval of the
sol vent was passed through a ”-o- 4Qg silica colum
eluting with a m xtyreSeF” 2%\e Aol"Nei,ammoni a and
di chl or onet hane, vyi g 90 ny, NWR (CDC 3) : 0.97 (1H,
m, 1.14 (IHmM, 1.384H m, 1.33 (6H d), 1.40 (9H,
s), 1.56(IH, m, 1.67-2.10 (104, m, 2.33 (IH m,
2.48 5©Bjﬂpn$’f 8- b%nzﬂbl@’ ‘HIOD@ 1. ]0;9)’5&6173 ()hédo('{nl)f'ﬂlyg?)xgﬁe @WSg) in pentanol
(502%11) W%P) heat;edfg lg:jp |q Spshumy(l Qg) ‘(’@Hddﬁ‘i poBnwike o(mm&-t}ours The
0 roduct
e g £ LA Bhol ind b B BT REA . T o0 ey sciaiied
with 641 hydrf)d:lllolll@andaam(btha@hﬂiseé dépardtgd. Whs agstdasleafidts W& e basified with

1 d d f 1nh Th
sodiek i@ an Tt wth Flby (g ApltmDEne 2@,12&825 SAR—"
| t .
We‘?&“??géi‘igv%%@%aﬁ“d@?m e R s By Poil df e W0 ol viea

20.0er &V 3pbrated to dryness to give the title conpound
as a yellowoil, yield 578 ng, NVR (CDCI 3) : 1.11 (IH,

m, 1.29 (IH, ), 1.31 (6H, d), 1.55 (IH ),
Ste% gﬁlﬁ'e%raﬁgd %%(?Jgkmzyﬁga%?&bﬁl 2 l]gcﬁﬂgyﬂ-éﬁ ZI?wtlnlflpf’(%anamlde

3.60 (2H, m), 3.80 (2H, m) 708(2Hod) 719(IH
t), 7.28 (2H, m. S} )J\,/

To a solution of 8-benzyl-8-azobicyclo[3.2.1]octan-3-exo-amine (10g) in DMF (20ml)

»-‘

was added triethylamine (9.7ml) and isobutyric acid (6.43ml) followed by O-(7-
azabenzotriazol-1yl)-N,N,N 'N '-tetramethyluronium hexafluorophosphate (HATU, 26.36g)
and the resulting mixture was allowed to stir for 18 hours. The reaction mixture was poured
onto water and extracted with ethyl acetate (3x50 ml). The organics were extracted with 6M
hydrochloric acid. The acid extracts were basified with sodium hydroxide and then extracted
with ethyl acetae (3x50 ml). The organic extracts were dried and evaporated to dryness to

give the title compound as a pale brown solid. Yield 5.99g. M+H 287: NMR CDCl; 1.1 (d,
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Met hod K Preparation of ethyl

2-piperidin-4-yl-1,3-thiazol e-4-carboxyl ate Step 1:
wee@pasasd on of benzyl PCT/SE2005/000574

4-[ 4- (et hoxycar bonyl ) -1, 31t hi azol - 2-yl ] pi peri di ne-| car

boxyl ate Ethyl bronopyruvate (1.61 m) was added to a

suspensi on of benzyl 4-

o 5 QRSB OIS B pegh mE 2GRk a b PSS . 172

7.41(lesH).Xture was stirred for 6 hours. The residue
obt ai ned on renoval of the solvent was used directly
in Step 2.Step 2: Preparation of title conmpound The
i i 3 SR sLRe B A AR 2 4 Rio Rl IyT)-exo-8-
Smgg?gﬁ%%%ﬁﬁ?§F§Ed %gwgﬁiture gégdgffrred for 1 hgﬁ% A
azabieytloBr2. dlocguet of HBr in acetic acid was added and
stirring was continued for 1 hour. The reaction

m xture was diluted with di g hyl ethe 0 m) and
the solids filtered. The sol d was disgolved in
di chl or onet hane (10Q_m ne (2 m) and

MP- car bonat e (10ge aNed d tRe m\kture was

stirred for 16 ho filtered and filtered resin

was washed with a m#Xture of nethafiol /di chl or omet hane
(1:9) (2x50 m ). The residue obtained on rermv@_lczg f

t hePkasphesaes quvshloridp Eknaly wesadded slavdy dng solgtion 2% benzyl-8-

Y e
chl&roﬂdm( @binlXat 0 °C. Ble feﬁb‘l;lomf)uxtﬂe ivas afl@wed th) warth ®Zo¢Rkemperature

andtzsﬁlir o 8( }?’qg& ﬁ%@ nEx‘qyfee}ygsr % uaretg,)fand azeo’croﬂ)ecll_| w1tﬁ)toluene The

resn’(g@é @as ﬁ1s£@lv Hich df@foﬂﬁ ﬂ) S6t) hnd dﬁ§o%¥(§;§flféfﬁjﬁé’mgle (24ml) and acetic

an- 4-yl) propanal 1. Preparation of
anh(yaﬁaie &- Iigeanéﬂyedenﬂtﬁlg-mmamrqﬂ%d forl i8choaies. §atovrated aqueous

S0 ‘?ﬁt&%)ema?%ﬁqts Hlﬁ& cﬁi %Qn(k%)rp?%}y&t ‘%?{)b {a&{ ﬂ Wlt@bﬁ 5omethane.
Thé Grg@ﬁﬁ'é'egirﬂﬁs {vd2lried Wag chgrtAel. tihe 14 WRditoRed is6M -

heé reaction m xture was concentrated and partitioned
hdeeGMmmcnacad nyd reflosechfios 18 howrd Thexmaction migiure Wasaligvgsip gool to

roo&%a@aﬁ%n %a&?%d ?nw M%?q_eg ?ac%&iewﬁl]l %gﬁlor(gn%hane (3x50

mi), Btied $d evd &a{eﬁlto dfPhessd The fd@idu@ H)as prified b!y cdltdhn crobhatography on
dd, IH) 2: Preparation

mh(;aa,@luhggyvith agrqﬂup@toﬁ gh ]@Igﬁ@:hg,qe tg _5[’/( Q?SM @U-(gtlgfrre&lm}le]r)én 2
dwm'o?(yrpe%ﬁan% to é}\)emlé) Hﬂgccﬁﬂl%dn]:i 'agnaﬁi @ﬁ%ﬂl{é s61i@"EetPP3 1% M 325.

NMIRICEICISH (1 6130y (e, 2HD /-2 AN Y4, BEDALOT(HATHI) (b5, 280,
3.6 ANY YOS, 7.2- 7:4 @, )

Step 6: Preparation of 3-(3-isopropyl-5-methyl-4H-1,2,4-triazol-4-yl)-exo-8-

by
dord

azabicyclo[3.2.1]octane
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THF (25m ) was added |-chloro- N,
r-2-trinmethyl-1-propenylamne (2.31m) and the
WO e®aloi9sy m xture was stirred for 3 hours. StBEI/BE200%000574
a suspensi on of 92
(4R, 5S) -1, 5-di net hyl - 4- phenyl - 2-i m dazi di none (3. 32Q)
in THF (25m ), cooled to 50C, was added dropw se
l'i thi j: i Skl 1-g¢ . - -yl)-exo-8-
sol 1 Bl 4 G FRAND TS BRI Sinb AT Db bl e
azabici¢loBd. T jortaBO(23 9) it ethate {(B0rel) twas addidi 2076 palteditrh &y droxide
sol ution of ﬁ.he acid chloride from

A. Th
(23Pragl and the Toriting mux(iEs Wat Tt dnder & laygfﬁ?efeéwﬁ%m’?‘ﬁ}eef% L hours. The
reaé(t%élgﬁnﬁlﬁe whB Ei1tERAGhHA BvhpiRSedid 8 tinlk E&niﬁﬁf@s'am%ite solid.

and extracted with ethyl acetate (3x1 00nl)
Yiekhtl 88 NMRIGIDChdet(dt @ek(7r b8 (m, 418), 8. Hr(ied 1-2.3 (m, 4H), 2.55 (s,

e or a . resi due was recrystallised from
3H)e¥ﬁ)§r(mtlﬁg ‘bﬁ:@"tl@ title conpound, yield 3.46g. MR
chAd3 0.8 (d, 3H, 1.4-1.7 (m 4H), 2.35 (mIH, 2.8

(s, 3H, 3.35 (m 2H 3.9 (m 3H), 5.3 (d, IH), 6.85
Metlgd O H), 7.1 (m 2H), 7.25 (m 3H), 7.4 (d, IH). Step

3: E i on. .. . s
Pfe?%a*g‘gf? g%?‘fpief-q?‘(l%{'%‘?féi“{%‘faé‘?[érsf"f]ﬁ%?%%ﬁeny| )-3- (tetrahyd

ro- 2H pyran- 4- —N
yl ) propanoyl ] - 3, 4- di net hyl - S&Ip/

®lng) in anhydrous
SPA (0.81m ) and

i m dazol i di n-2-one
To a suspension of cop [

THF (60mM ) under argon was|addea

the resulting m xturenwas _stirred

or 20 m nutes. The
reaction mxture was coof'ed to -700C and

3, 5-di fl uorophenyl magnesi um brom de (9.8m of 0.5M
solution in THF) was added dropw se and the m xture

Stei@?fSPl%bﬁlﬁfi@lgof Dfudrol ALhithpyridinBoubxidépr ef or med sol uti on
0

(4i ?,55)-1,5-di met hyl - 4- plgepylo 3- [ (2E) - 3- (t et rahydro- 2

H pyran-4- yl)prop-2-enoyl]im dazol i n-2-one (800ny)

and di butyl boron triflate ( of IMsolution in

di chl oromet hane) in dichlofo hane (2m ) was added
dropwi se to the m xture. e Leaction mxture was

stirred for 1 hour at -700Chand allowed to warmto
roomtenperature, then sat urért ed ammoni um chl ori de

(100m ) and ethyl acetate (200m ) was added. Air was

bl oy 3tiiiocedghidindevkide s 0o Wis akldB@ direfullp@oftdmythted sulphuric acid
acetate was coll ected and the aqueous | ayer wa

S. .. .
(3} tkeeping theipmperaturs below 8t G ard then 2 nyptarg of fpping Bigs #rad)(5.5ml) in
et hyl. _ac =YY r - W S .
oSSR ahRUSED VOGN PR BB e
waPheatdd 8 POy feMoanat g I'ERhyixate siat taded lpotued @ntui 200gaf ice and
sol vent gradi ent. of isohexane .to 75%.et hyl acet adt e.l

extragte evitin@chlorageihane 0e3); The eombingtherganis sxtactyyeig driod andy

: 4 . 5 :
eve G o Y sy U g oSl ol ol i R Ty o withos
fur(her p@HjcatiGa. NMRAd6 MMSO) 8.2 (m, 2H), 8.9 (m, 1H).

Step 2: Preparation of zert-butyl 4-[(4-nitro-1-oxidopyridin-3-yl)amino]piperidine-1-

carboxylate.
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4H), 5.2 (d, IH), 6.6-6.7 (m 3H), 6.85 (m 2H), 7.2
(m 3H). Step 4: Preparation of

w@ 3003108 3, 5- di f | uor ophenyl ) - 3- (t et rahydr o- 2 PCT/SE2005/000574
H pyran-4-yl ) propan-1-ol 98ithi um borohydride (1.5m of
2M solution in THF) was added to a sol ution of
(45" ,51?)-1-[(3i?)-3-(3, 5- dlfluorophenyl) 3-(tetrahydr
0-2 H-pyran 4-yl)propanoyl ]-3,4- o
di net hyl - 5- phenyl i m dazol i di n- 2- one? 82rrg) in
anhydrous THF (20m ) and the_m xtyre
6Q0C for 2 hours. The reactfonym x
quenched with saturated a ni Um chj oride and et hyl
acetate and stirre or\ﬁ(Y Miut es. e organic |ayer
was dried and evaporptedito dryness. {fhe residue was
purified by chromatograp?]y on silica eI uting with a

gr arli £hixitfe &13hﬂ’ﬁoraﬂleiilﬁbﬁyrﬁﬁﬁb-N&ﬁdi@<(a AGg) it zgﬂ‘-ﬁlmyl 4-
50:50) to give the title conpound as_an oil.

amlgq@pgldlmpc@]b@(gla’g_e @7459) ip ,q;f:etglp.\j:rlle {1¥ml) was qlﬁed ,gpgydrous
LR I ixture
pota}s,s_bum éfn%%n E) I{]Q ﬁgfax{dwth? H(E')Jltm ﬂ%@fug o rad @ﬂuﬁlél;(? fé)rr) grh%%llﬁsg‘rl;he mixtu

wasHiltdréarid wisBed ol awithodiEdd sonidiitane. riI‘h'ﬁarrgaJﬂcsrmﬂe coBRBtrgted to
was added to a sol ut [

drypgsp p%‘fh@rgm wyasug ifigd b n Of ng'rgl cé-?romatggraphy eluting with a mixture of
ethyl%ér?‘ié aﬂg ﬁi%%@:ﬁéﬂﬂaﬁe @ngtg 4R70he ﬁﬂ‘ecﬁéoﬁg:’oﬁﬁ&’ 2123 9@![8% solid. Yield

e mXxture Stirred fo hours.
3.25 2R A6 PMIQ)Y B4 vin SH)ak bW, FH),H.9 (o NEDH2. 05 Gort ;Hhﬁd? (m, 3H), 7.5

(@efitn s SRR @I S A ungoquent reactions. 1n a

simlar manner, but using 3,5-dichlorophenyl nagnesium
brom de in Step 3 was prepared

Step 3i Pep@aii®) of rditdnityd delfhemynopy sdint By Damipgiriperidine-1-carboxylate
H- pyran-4-yl)propanal . Method M Preparysion of
(2B)-3-[(25)-2-nethyl tetrahydro-2 H-py an-4-yl]acrylic
acid Step 1: Preparation of A
[ Z) - 4- (et hyl et hyl ene) - 2- thyltetrhhyd 0-2 H pyran
To a suspensi on of o [)tr yl phosphi ne
chloride (32g) in ;%ﬁdr us THF (160m ), cooled to
-100C, was added dropw se& sodi um bis(trinmethylsilyl)
am de (46.7m of 2Msol ution_in TH%1 h}glreacfmn

fiar-¥)

m xT i soligien ef reprrbany lrol(4-pitFrs roxidony WyRR PRSI dEe-1-
I r
il T Bl S S 9 B0 0y bk ome)
mlmﬁslﬂfdslpMedmxdan néydegen btnoosplere (60par) fort4$ hamesnThe mixture was
d, st tI
TG 0 Sk e e D AR e, i
waLidd8 without further purification. Yield 3.21g. MS 293 (M+H).

Step 4: Preparation of ters-butyl 4-(3H-imidazo[4,5-c]pyridine-3 -yl)piperidine-1-carboxylate
FN
o r\O/ =)\
T

To tert-butyl 4-[(4-nitro-1-oxidopyridin-3-yl)amino]piperidine-1-carboxylate (1.6g) in
toluene (3ml) was added trimethyl orthoformate (3.6ml) followed by p-toluenesulfonic acid
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(3x1 00m ). The organics were dried and evaporated to
dryness. The resulting gumwas treated with diethyl
werdvenomsd filtered. The organi cs were evapor aP€OSE05/000574
dryness and the resultin@4resi due was purified by
chromat ography on silica eluting wwth ethyl acetate /
i sohexane (1:9) to give the title conpound (~1 :1 E/Z
(105%1%} %Hggh@fe 113} 1§ﬁ1reav3asaﬁba€€dtc6> 135"@' i@r ﬁé%&% Tf}g\ﬁl)@@@was cooled
m
and (partitdinpd bawéel( sthyBeH)%tateg(785ﬂXand Wa%gr (551711)( Whe prgyn@tl@pr gfas washed

Pr epar at
with bk, e BithepaEIogy drEIesYIo giythe A1 SPRBYUNC ayalid Yield 1188
Mg@m@:;)qf ((s 253), él (m, 2H), 2.25 (m, 2H), 3.0 (m, 2H), 4.4 (m, 3H), 7.7 (dd, 1H),
(met’hyl net hyl ene) - 2- rrethyltetra ydro 2 Hpyran
81(£1H2,9@5édadfﬂ),o%9r{sclla¥d|d (40m, 88% in water (20m)
was heated, under argon, to 900C for 6 hours. The
reaction m' xture was cool ed, neutralised with 6N

S 0Cin WHiRMAN Rk babesidx trindehy hribdetaié, a&ds;ﬁre@tdmen(haxyl 4-(2-
50m ). The organics were dried and evaporated t

metylyHedmidarold, ﬁ-d@Yﬂ@l@eﬁaﬁ)mﬁﬂfldﬁﬂeehcﬁPoﬁﬂﬁ%n%f%ﬁb) brs (s, 9H),
I I /
1.95 (£ 8 4 PED- A5 3, SHIP2 5 AR B 4 ol SROCBNE 1 4 4.9, 885
(s, 115pmers) as an oil. Yield 4.065g. NVRCDCOl 3 1.25-1.4
(m 4H), 1.5-2.2 (m 3H), 2.45-2.7 (m IH), 3.4 3.5
(m 2H), 3.85-4.1 (m IH, 9.65 (s, CHOcis), 9.8 (s,

Steﬁ'il%g(eg)%}ggano?ﬁ.sgeﬁdih-ﬁylemrﬁwagmca‘.c]wﬁdﬁlbt l e conpound
(2<B)a Relnmm(yﬂ temhuaﬂMﬂ-mm%ﬁw&pyc@&@o%al)ni@hw@e-l .

b P G KB RS BERTE e T o

andrtﬁél?éshl@iﬂg Eﬂl%ttu% Rad\RFredFBET Ao BIE: @n&h&aosomu)l wiradided and the
bet ween et hyl acetate (100m ) and The organic

mixterg eYaS\KA’sredramé dvasle&xhwtth diethyl aﬂiléf S8 totaay the éitfe pomppund which

%%anl oEt fur wrzi?lbrlj'f‘lcitlcgq ( 1e18%¥ W}ﬁ% (%(é ﬁl\%_ﬁf) f@%% 2.5 (m,

2Hj H)l (nS 251)(3%' (RH), 4.035nd, TH)) 85 (4,558, .65 (d, HH), 93 Qod_ dEl), 9.9 (s,
. I'n & sinilar nmanner, but starting from
1H)2 6 di met hyl t et rahydro-4 H pyran-2-one, was prepared
(2)-3-(2,6-dinethyltetrahydro-2 H pyran-4-yl)acrylic
acid. NM\RCDA3 1.05 (m 2H), 1.2 (m 6H, 1.7 (m
2H) In Zsidilémarkddy but&tﬁ'tl(lg’ffroﬁﬁ}:rt-‘tﬁltﬁ 4((d-méﬁh|)rl, 3H-1@11c(addL4,5-

H) Met hod N Preparati o -(3-isqgpro 5-net hyl -4
c]pmhnzeaynpapea@a}e?hc S s L A D s

lmlgézgy@ 3l ;g&cyd gfvu@ @b%sg)aznlss(r%  2H), 2.75.2.8 (m, 2H), 2.8 (5, 3H), 3.15
(m, zsz) 8liSr(et, X\ G (a YDy 916 (GAH) 2252 (d, 1 H) 0.6 (Ml HE1w85(bd, 1H),

1057 hpgged for 1

Preparation of 1-piperidine-4-yl-1H-imidazo[4,5-c]pyridine
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hour and then cooled to 0 OC. |~-Acetonedi carboxylic

acid (25g), benzylam ne (15.6m ) and 10% sodi um
waecwsaews{ 95m ) were added in one portion and PEESE2005/000574

resulting m xture was stigsred at room tenperature for

1 hour, followed by heating to 50 C for 5 hours. The

reaction m xture was cool ed, basified with 2M sodi um

hy i j . ) [02Ri . .

o oSG Dol B 4 RS CORROR iR Ry drochloride
wasq:ireltalrg& thafeiirt]lb gﬁmmnghiel\lmd €0DE]S) aylg(m,\%?, 2. &ﬁ) étlsj IHed.3viM,12H), 4.3

2M sodi um roxi de and extracte | ethyl acetate
(m,(1é51,17-6©¢ﬁ,)1.}3,ﬁ1%5 Gr b%}aisc“e@t lﬁlzt%l Getd-dried and

evaporated to dryness to give the title conpound as a

brown oil which was used wi thout further purification.
Methodl Rl 13. 669, M+H 216. Step 2: Preparation of

8- benz cyclo]3.2..1.]octans 3; - (9- met hyl oxi neTo a
PreBgRAT G- brPEU Ao B H R A G A e e

(13.669) in ethanol (250mM )_was added pyridi ne

(5.69mM ) foll owed by hydro; | am ne hydrochl ori de

(4.85g) and the resulting m xtNa® was refluxed for 18

hours. The reaction m xtur Nl owed to cool to

roomtenperature and therf pa tf?fbned bet ween wat er

and di chl or onet hane. TheNqQrgani c'l ayer was dried and

evaporated to give the title conpound as a brown solid
Stepl“@! BlRpHagot'sedbiANaYS -nldik lfBE(triﬂhk_Srbﬁﬂeﬁ]?I)Lle 2Ya-gisthol-4-

0.799. M+H 231. Step 3: Preparation o
yllBpdsalmrey | - 8- azobi cycl o[ 3. 2. 1] oct an- 3- exo- ani ne A

sol ution of 8-benzyl bicyclo[3.2.¢

| . ] octan- 3-one-6"-net hyl oxi ne .78g) in pentano

(500m ) was heated to 1650C. SodiymN 10g) was added

portionwi se over 6 hours. The reagtion was heated for

a further 4 hours and n cgol t® 5 0C. The

reaction was acidifieE;%BLg/giiﬁgdr chloric acid and

t he phases separ at ed. e aqueous extracts were

basif i : C . i . o

ool Bop A RSk itk
beneylpipReidm-tgt)acetmide (ENH g wapdomfed (36 nd) yoresigingpygidine (22.5 ml)
at Opt Wh © ider !ar? gggggggggs%}l%%a r?alg)ﬁio?lrn?i\;\(@urg leas' alnv%dq(o ZV\%r%]tg Toom
teﬂ@%fa%ré 8nd Qﬁgﬁ’l}g Was %Iﬁﬁilugbf _%rQ[Za%o%rsl Ire6 tendriot mBtee~wrs BRigbrated to

propanam de To a solution o ] )
dryBess endgr vaguum ohd thea b8 was dzpoeansd vatheplugné (190 mIpghhe;rgsidue

obt?Dgg%ﬁrleg E%s%olx\g%s 1 acggx?%gﬁ{rl I)(Z?(? %blr %{l&ug)?%éc%ﬁg ?‘%@i h?ﬁl%zide (8.89g) was

ad R4 3BE NEahixti#é Vas hadtdd indet ¥fiu)'tonV hé1at. MR Edtyibn htiRiutiivas allowed
hexaf | uor ophosphat e ( HATU, 26.36%%)and the resulting
to geiokandrsetwieted adueoubepdium dicarbonate (180 mburas adderbanddhe pitgpre was

extrrgic etd%ﬁl c‘f‘l’%l?lopo%'ert}?a%e (3x100 ml) and the cobined extracts were dried. The residue
obtained on removal of the solvent was stirred with 2M HCI (65 ml) for 2 hours. The reaction
mixture was evaporated to dryness and the residue partitioned between saturated aqueous
potassium carbonate (100 ml) and dichloromethane (100 ml). The aqueous portion was
extrated with dichloromethane (2x100 ml), the combined organic extracts were dried and
evaporated to dryness to give a brown solid, yield 2.97g, NMR (CDCls); 1.90 (2H, d), 2.08
(4H, m), 2.64 (3H, s), 3.04 (2H, d), 3.58 (2H, s), 4.16 (1H, m), 7.30 (SH, m).
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onto water and extracted with ethyl acetate (3x50 ml).

The organics were extracted with 6M hydrochl oric acid.
wah@saciosh extracts were basified with sodi um hpdr/eEi00%000574

and then extracted with eghyl acetae (3x50 m ). The

organi c extracts were dried and evaporated to dryness

to give the title conpound as a pale brown solid.

' ; cbd 1.1 (d,6H), 1.5
Stega)ei,)‘%ﬁ%t?%?%fsty%ﬁ]ﬂgggﬂ“?“gﬁs (m TH, < 2H% m 2H) ( a2
( m Alsblutiof 021 -{benzyll-H) [3-iietRyl- ¥ (tdifiQogonterlyl)-St €lp2, 8-triazol-4-
Preparation o

f .
yllwpweting .52 3. sthang! Gy nDavanbyfipeenated unlena by digge bijed pallon
usi%%(%"/@ 'pgﬂadSIéﬂ ?&gﬁrfr)%&%[o% chareb Gk 3RE1yEN ABB RAk RS was filtered through

|
ychtori was added slowy to a solution of
celite 4B} dvepargied 8o dryness to give the title compound, yield 2.14g, LC-MS M+H 235,

B R, Mok itk SR AL S QPRRET B eop 0,352
(1}99%4; 1feaption mxture was allowed to warmto room

ature’and stirred for 18 hours. The m xture was
evapor at ed and azeotroped with toluene. The residue

was, di sso] ved in chloro m (50 .

i SR PR RO DR 2ot 2 ey astpnide as
starking naAdth1 tHeee & @StlinddrBy(efto )X [3imethyhS-(friffuorotreth§ IpAHL B2, 4-triazol-4-

hours. Saturated aqueous sodi um carbonate (250nm ) was

- yllBcrabicylel3ihHograRiuct was extracted with

di clh A fbgﬁg{:ﬂ#rl%-l .E"(ﬁld Ofg a0 b Sk, 3042346 %W,fi@én,aﬂﬁb, 2.7,

evapora he resi due " was ssol ved

3HJ)Rorso@t) 180 .8 & BH),35 (ef2H)x 28 (fnpi H)LS .9 6oy BH), Fi6eg(m, 1H), 6.7-6.8
reaction mxture was allowed to cool to room
(mt¥Bperature, basified with 6M sodi um hydroxi de,

extﬂ,f'scggzgw'ts g{;nﬂi)fhl or onet hane (3x50 m ), dried and

evapor dryness. The residue was purified by
col um chr omat ography on silica eluting with a
gr atfi sndnalvicock mbhrer boedshen®2didlsoadcétdhiiazida (Method X0 lidstead of

o LSS GToLbane 0,01 Ly LS EPTIONDN 8 i
in i L Nl prepyfa S Jos Bumély S om0 AR picih -5
azabi@elo[32.(Toctabbl) . Step 6: Preparation of

3- (31 5. | - 4H . 2.4t -4yl ) exq- 8-

o oM 58750 iy B S enel: Z5P it PR 605 2oy, B 1m, 775
(t, Bdben2yl - 3- (3-i sopr opyl - 5- met hyl - 4

H~| MtH124%. azol - 4-yl ) - exo- 8- azabi cycl o[ 3. 2. 1] oct ane

(2.3g) in ethanol (70m ) was added 20% pal | adium =
hy dFroati aheldg@GOmghnenbdt wding acethytitazidg instsad afdrifiagro acetic acid

ti, d dr o t 18 hours., T
hyasife Fih T soeol N Gre OB Sk B e op 4T g L s
prepB@d BL(EkS-[B SIPRH &R 1-A37- B.2\Whirib £61510§11-8-azabicyclo[3.2.1]octane.

NMR (DMSO) 1.70 (m, 6H), 1.95 (td, 2E), 2.90 (s, 6H), 3.50 (s, 2H), 4.20 (m, 1H).
M+H 207.

In an similar manner but starting from N-(8-benzyl-8-azabicyclo[3.2.1]oct-3-(ex0)-
yl)propanamide and using acethydrazide instead of trifluoro acetic acid hydrazide in step 1
was prepared 3-(exo)-(3-ethyl-5-methyl-4H-1,2,4-triazol-4-yl)-8-azabicyclo[3.2.1]octane. MS
221 (M+H)
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Yield 1.88g. NV\VR CDCI 3 1.4(d, 6H), 1.7-1.8 (m 4H)
1.95 (m 2H), 2.1-2.3 (m 4H), 2.55 (s, 3H), 3.05 (m

wo )os/161985 (m | H). Method O Preparation of PCT/SE2005/000574
3-pi peridin-4-yl-3Himdago[ 4, 5-c]pyridine Step 1:
Preparation of 3-fluoro-4-nitropyridine-iV-oxide To
3-fluoropyridine-iV-oxide (5.0g9) was added careful ly

co j g
B L el
yl)dybloptdpamﬂao&amcﬁrmal ubing acsibyhizidd metesd btndiiubm aacchdamd
8m ). was .added dr%gvvl se {Zéer 15 mn

T )
hydhabin i Fieg IR TP s (RN 7S eﬁw&fdp{ﬁ} Aidriggzol-4-yD)-8-
azaﬂ'igﬁ gfg@gl()&aﬁ%s cool ed, poured onto 200y of ice and

di chl oronet hane (x3). The conbi ned
or gmmseaausl Wéme4H), ilefd2 rfoh, EHyPod-At5eth, B .o ¢ &5, BH 3.8-3.9

und as a yellow solid, yield 3.64g, which
(mv%;é ‘EQ@& Yhout further purification. NVR (d6 DVSO)

8. 2tm233H), 8.9 (m IH. Step 2: Preparation of
tert-butyl

4-[(4-nitro-1I-oxidopyridin-3-yl)am no] pi peridine-Icarb
_go,dl_@te To a m xture of

fl. uor 4n| e-J V: ) and
PfeP*’éPﬁ‘ono‘ﬁf?lyPIPﬁ“ rf%oip? &@W&? ﬁ&ﬁ?“g%ggz% at e (2.745g)
in acetonitrile (150m ) was ded anhydr ous potassi um
carbonate (2.74g) and the res g mxture was

refluxed for 8 hours. The qi xtjure/was filtered and
washed well w th dichl orgnethiane” The organi cs were
concentrated to dryness pnd _t he residue was purified
by col um chromatography efuting with a m xture of

eth t d h j:
R TR
isod ﬁat%@%lﬂ%-‘l (C(aﬁaogl?bld}e (3@551 '_51? (]IZ}l_ﬂ)l)ml) %mg tsl(el(T:ljixﬂilr&l_Dwag sﬁol‘ged for 3
hou(r$r3n 20%4 a’lbdi'qm( @pnlzhap:goal ﬁogﬁlgg was pxl‘lc@gépgiﬂpeotﬁlxéfpetwats hﬁ@rloﬁpnated
und% b ilf}dr% é/cf Ba?l ? 31;%' c)a%ﬁs?%?hﬁ@treﬁ MrB&sH CARE RRXMeREEdue was

o a’s o
evaporafed-to Idt'yn@ssi thexx didayyad 1d|eﬂ1aﬂel}dn)lambjlect]aqb tqa&pead |hy|érogelaittlbn with

xylate (4g) in tan (100
fresgla:raila@mrﬁ afcap i &%mg\)@l AL teigitigugh Gl and
the lﬂ&@(ﬁfe v@asl})&gﬁc?%&‘ 4R %@Qﬁé’nedlisﬁ%a i) 2hoHCAGohRy ad alTJWed to stand
mxture was filtered through Celite and evaporated t :
for drhpnessThe waghionemixtuge twas besifiedpih BV NeOH ($6m1) ancb\maphrated to
dry\g%% ueliyggﬁl\ﬁ%rg]@gé fl)utlrgf,aggéfcp ulrf%% tg?actelﬁg so&lI ¢ ”lqle rem&tga wa%qnturated
w1t|ﬂ n%e%id'nbmld%g[ﬂlerlﬁ}dayThéiﬁHﬁt&wdé éx@p&afdddb El@n'ess&a reb@the title
ate
compound as an off-white solid, yield 2.2g, NMR DMSO D6 (Part spectrum some peaks
obscured by DMSO): 1.3-1.8 (m, 5H) 3 (m, 2H) 3.9 (m, 1H) 6.3 (d, 1H) 6.4 (d, 1H) 9.9 (s

broad, 1H).

In an analogous manner using (2,2-dimethoxy-1-methylethyl)amine as starting
material there is obtained 4-methyl-1-piperidin-4-y1-1,3-dihydro-2H-imidazol-2-one, NMR
DMSO D6 (Part spectrum DMSO D6 obscures some peaks) 1.3-1.8 (m, 5H) 3 (m, 2H) 3.9
(m, 1H) 6.3 (d, 1H) 6.4 (d, 1H) 9.9 (s broad, 1H).
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To tert-butyl
4-1 (4-nitro-1-oxidopyridin-3-yl)am no] pi peridine-I|-car
wheoophetoed (1. 6g) in toluene (3m) was added trPeEsSERODS/000574
orthoformate (3.6m ) follosgwed by p-tol uenesul fonic
aci d(105nmg) and the resulting m xture was heated to
1050C for 4 hours. The m xture was cool ed and
Me ty ti oned between ethyl acetate (75m ) and water
). The organic |ayer was washed with brine, dried
Prepansticevaiopiatedinideyliniamdsin-2-oge ve the title conpound
as a solid. Yield 1.189. NVR(CDCL 3) 1.5 (s, 9H, 2.1
(m 2H), 2.25 (m 2H), 3.0 ( , 4.4 (m 3H, 7.7
(dd, IH, 8.1 (s, IH, 85 (d, [IH\ 89 (s, IH. In a
simlar manner, but usin h ort hoacetate, was
prepared r -butyl 4-(2-
nmet hyl - 3H i m dazo[ 4, 5-
boxyl ate. NMR (CDO 3) 1.
m 2H), 2.7 (s, , 2.9 (m 2H), 4.4 (m 3H5 7.6
Ste;% b Prlep?ratu&a mftgeazyll ;owi@@g%@i,diq@ﬂoyl)pme@,(sh@-1:-<t2rboxylate
Preparati on of
3- pi peridin-4-yl -3Hi i dazo[ 4, 5- c?ﬁ?wll\dl ne To a
solution of t r -butyl

4- (3H i m dazo[ 4, 5- clLpyyi di i di ne-1 carboxyl
ate (1.12g) in 1,4n( Orri) was added 4M
hydrochloric acid i axi ) and the resulting

m'xture was stirred Diethyl et her (30m)

and L fi dwith .
o k- bploreiisopsan®)S pdE Grbatir i 1 EgnaAR anllhpeloeridine-
1- céfi@@xﬂét@ gb' ) éCWSUltZr%ﬁWzEDM') iHHE f(l@ﬁﬁll)%d tlYé ﬁix‘ﬂuﬂe virﬁ stl%&t room
tempnqah@ﬁfqr 151(11)15 I(l’rhlurn h)s(trlglegly(lsjlyl)pm;ge @led ogf (TM qlbltlorglng‘HF ) was

addg i filing PR b Bimeni e el Tk s SRR e dhapoprgd to drymess

andocil@iﬁsid@b Rk%s Jisybled ﬂ&ﬁd:}ﬂbﬂdﬁrethaﬁa (3000xY)| 2t ehedutiphepsvedhed with
methéO -pi peridin-4-yl-3 H mdazo[ 4,5-c

2MNIH 2y mieod d21e§5Tl(qﬁes1Qm obtpingdop eypt }:ﬁtlog}q}' ?hefog/e{ltswas purified

o b i by g Bl oy s

ethflswcethtd) yiel¥2par ati on of | -piperidine-4-yl-|
Hirnidazo[4,5-c]pyridineln a simlar manner to Steps
2-5 but using 4-nethoxy-3-nitropyridine hydrochl oride
S nmpound. NMR (CDCI 3) 2.1 (m
Steﬁ%Px@E%@@&?gfﬁlga;lgb&ﬂlgo% oM. 4.3 (m TH. 7.4 (dd
| H) A8ofiof of bériy] 4-82-4501(midazbh§1p loyDpiperidingd] -catioxylois (P2g) in

ethanol (200 ml) was hydrogenated under a hydrogen filled balloon with 20% palladium on

pyrijdi ne- 3-yl ) pi peri di ne-1-car
(s, 9H), 1.95 (m 2H), 2.4

charcoal as catalyst. The catalyst was filtered and the filtrate evaporated to dryness to give the
title compound as a white solid, yield 1.6g.

Method S
Preparation of 1-[4-(methylsulphonyl)benzyl]-3-piperidin-4-ylimidazolidin-2-one
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Preparation of 4-[3-nmethyl-5-(trifluoronethyl)-4
-1,2,4-triazol -4-yl ] piperidine Step 1. Preparation of

wo 20wenanB9 4-[ 3-met hyl -5- (trifluoronethyl)-4  PCT/SE2005/000574
H1,2,4-triazol -4- yl]piperidi ne Phosphorous
oxychloride (13.0 ml) was added dropwi se to a m xture
of TV-(Ibenzyl pi peridin- 4-yl)acetamde (10.75g) in

Stepgig' Pj%;%fé@{d?? c(fgiggr—%&g}fl?f@%ﬂHﬁLﬁgl)@y[ﬁL@ﬁéﬂ?yliLﬁghoiyﬂbénzﬂ];Allél.?é -dihydro-

an argon sphere’ "The reaction m xture
2H-ahidexst@-6re war mt o room tenperature and stirring was
continued for 12 hours. The reaction m xtgre was

evaporated to dryness under vacgte, resi due was
azeotroped with toluene (100 m )= res' due obt ai ned
was di ssolved in chl oroforrﬁﬁS@l m )5S trifluoro acetic
acid hydrazide (8.89g) was aﬁg? and the m xture was

heat ed under refftx for . The reaction m xture

was al Fowed to sajurated aqueous sodi um

bi car bonate (100™nf )™ dded and the m xture was

extracted w.th, dichlor t hane (3x100.nml) and.th .

coBl g BlcEicR 8 e & YT B8 PLBRE IR IHAE @72 in
acet?ggi‘?%%ho ) 40380 S RIMEFL wESirl fér 1Bbud A Roliibirit bdrBfl 4v(3-[4-

hours. The reaction m xture was evaporated to

(methysulgenpionzig-2-@or Y dalilydre-il Hriondatob btvhimiperisiinen}-sarbexylate

agueous po [ car ate (100 nl)
.G poEl AR a0 R B el ol bl o honge The sotvent
was@¥hpcthed ahd tHe redightvak eigpehddtein CRX XAOHMN, extrited avithi ned
organi c extracts were dried and evaporated to drynes

S
dichlerogiethane (4w56vinl)-SBiei cgmbyied| dichjorgmgthang Reiractsayerg yirieq aughthe

i ol Ll e Dl 2 m v
on tBRSRRISUXDeart{dgt had tlutddavidommpthans (BxZ0ohl)tandAMbimmonia in

| -benzyl -4-[3-nmethyl -5-(trifiuoronethyl)-4 )
metppnol $320tmpl). gbhs combinad thanaligiapenqri waRpngsese Rupgrated yield

T A e T SETELRD

7.3 ¢af SIYRY (d, DD 19 ¢d, @Hp. was filtered through celite and
CVaRe St & P LR S b et B gyl 1-

yl}%g%ﬁ@dié%ﬁc%mgpziy%lceﬁ%e% %ﬁt%@% Hza:wﬁial %26 étlnﬁfrﬂéki b$ hlky2ti68 of benzyl 4-

, : , . In an anal ogous
(2-axery2dihysi g Nagdae b biyDpipeofided -carboxylate (obtained by reaction of

| - 3- Y-yl i d i al
benp b e e A RS B PP b e i fota o
desttibedan Mdthd P@PloIbwing the Sretizcid glydah Exampleaot ane.

Step 2: Preparation of the title compound

A solution of 1-(1-benzylpiperidin-4-yl)-3-[4-(methylsulphonyl)benzyl]-1,3-dihydro-
2H-imidazol-2-one (1.2g) in ethanol was hydrogenated under a hydrogen filled balloon using
20% palladium on charcoal as catalyst. The catalyst was filtered and the filtrate evaporated to
dryness to give the title compound, yield 0.6g, NMR CDCl; 1.6-2 (m, SH) 2.8 (m, 1H) 3.05
(s, 3H) 3.2-4.5 (m, 7EI) 4.45 (s, 2H) 7.5 (d, 2H) 7.9 (d, 2H).



NVR (CDCI3) @ 1.4-1.8 (m 9H), 2.0 (m 4H), 2.2-2-3
(m 4H), 2.6 (m 2H), 2.7 (s, 3H, 2.75 (m IH, 2.8
W@ 2005369089 3.35 (m 2H), 3.8 (m IH), 3.9 (m |POT/HED05/000574
(m IH, 6.7-6.8 (m 3H).1086 (ES) 576 (MtH)+ I n an
anal ogous manner but using 2, 2-di fl uoroacet ohydrazi de
(Method X) instead of trifluoro acetic acid hydrazide
]Mbﬂﬂ%ﬁ - (8- benzyl - 8-azabi cycl o[ 3. 2. 1] oct - 3- (ex0) -yl ) acet
in step 1 was prepared
Preﬁaréﬁﬁﬂdf 1[-@ndoe(8 b biby ¢l o3, Lioctedvel)Hy(nethylsufonyl)-1H-benzamidazole
,2,4-triazol -4-yl]-8- azablcyckﬂ%j% 2.1] octane.
NM%MBO 2.0 (m 6H), 2.4 (t, 2H) (s, 3H), 4.18
(m 2H), 4.58 (m IH), 72%8 H . MtH 243. In an
\\

anal ogous manner but usi AMrazi de i nstead of
trifluoro acetic acid hydrazpd

andi V- (8- benzyl - 8- azaki cycNo[ 3. 2. 1] oct - 3- (exo0) -yl ) acet
amde in step 1 was pykpar ¢d 3-(exo)-[3,5-dinethy|-
H1l,2, 4-triazol -4-yl abi cycl o[ 3. 2. 1] oct ane. NWMR
(DNBC» 1.70 (m 6H), (td, 2H), 2. 90 (s, 6H), 3.50

Steéit Prg}{;%?’??rhépg {)Qﬁzy b'_gyclowlil l%than KN simlar manner

from V- (8-benzyl - 8- azabi cycl o[ §. 2. 1] oct - 3- (exo0) -

yl ) propanam de and -usi ng aceth ' i nst ead of

trifluoro acetic acid _kydragi ep 1 was prepared

3-(exo0)-(3-ethyl - 3

H1l,2, 4-triazol -4- ylk azabi cycl o[ 3. 2. 1] oct ane. M5
5 221 (N%Fbln an simla anner but starting

from V- (8-ben2yl - 8-azabi cycl o] 3. 2. 1] oct - 3- (ex
yI ) Aysolubpn ob&ﬁehmﬂb@xﬁmr@lé'd wrand?h Bdétom II_E)ZII% refluxed for 1
] .
o350 B L AR B NAERELI bR s om

10%%%@&?@@%?4%& add&d ln&ﬁﬁ Q)Ioﬁt)tﬁﬂ dhﬁiihe?resﬁlhﬁg trAxiere widRtirred at
room—i)&mp)graglrg gor 13hqur agd 'gleg hgatec}ﬁo 52.&1 for45 bm(rﬁ] T}]el_q)eactw;(; ppixture was

10 coo%ed? bas1f1ecf) w1tﬁ) 2M sodium hydroxide, extracted with dichloromethane and washed with

water. The organics were extracted with 1M hydrochloric acid and washed with
dichloromethane. The aqueous layer was basified with 2M sodium hydroxide and extracted
with ethyl acetate (3x100ml). The organic extracts were dried and evaporated to dryness to
give the title compound as a brown oil which was used without further purification. Yield

15 13.66g. MS 216 MH".

Step 2: Preparation of zert-butyl 3-oxo-8-azabicyclo[3.2.1]octane-8-carboxylate

w ’
20
To a solution of 8-benzylbicyclo[3.2.1]octan-3-one (8.48g) in ethanol (100ml) was
20  added 30 % palladium on carbon (850mg) followed by ammonium formate (8.5g) and the

resulting mixture was refluxed for 4 hours. The mixture was cooled, filtered and evaporated

to dryness. The residue was dissolved in THF (50ml) and water (50ml) and d-zerz-butyl
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Preparation of 1-piperidin-4-yl-

1, 3-di hydr o- 2H i m dazol - 2- one Am noacet al dehyde
walevenbngBacet al (1. 2g) was added to a sol uti onP@f/SE2005/000574

benzyl 4- isocyanatopi pertiodi ne-1-car boxylate (3g) in

THF (100 m) and the m xture was stirred for 3 hours.

20% Pal | adi um on charcoal (500ng) was added and the
o o T R e P o P mperatyre for 18
houirh) @he esictl e mivtsreevaponedned tedand thangsstitidned beivesn dicbbromethane

in ethanol and subjected to re dr ogenat i.on wi t
andf I gHrip a¢ifl etﬂfg*HHL Eﬁgﬂcﬁso‘é{?rea%?ggﬁ‘g’tt f%@%t%fdl télcargonat@

britk@hALY ald #8 orgi.e%itt@ g&ﬂe&h‘fﬁ%’ﬁhé@idgg Wak Busdiish l_B}h&erl%}&_%fd, hy on silica

was evaporated to dryness en dissolved in 2M (50,
eluting with dthal daetetel/ isochexten(@OF8) todgive thegitlePompouad 84 ahoil which

RT3 S BB (S 0 21 0, 2,255

(m,@;gpi.qqﬁgzﬁ),maj o/ Zges of solvent. The residue was
tri'turated with nmethanol (100m ) and filtered. The

filtrate was evaporated to dryness to give the title

d.. ff-whjt ' V] .
scf SPRHLSRT o S S OB e TR
carbdylhe) 3 (m 2H) 3.9 (m IH) 6.3 (d, IH 6.4 (d, IH)
9.9 (s broad, IH. In an anal ogous manner usi ng

(2, 2-di net hoxy- I -met hyl et h I)am'lq ting
material there is obtained

4-met hyl -1 - pi peri din-4-yl -1/ Hhydr o

H-im dazol - 2- one, NVR N art spectrum DVSO D6

IH 6.3 (d, IH 674 (d, AH 9.9 (s broad, IH.Mthod R

Preparation of |-piperidin-4-ylimdazolidin-2-one Step

1. ' f ZYd0-8-azabi 8- late (4.43g) i

4 (S BB oA S aenbiovelpls 2 ockaner carporylate (443 in
dicRlofdthaharet(bythl) and yestiataeid((2 0RBgYaswadedbheglatmine(2.37ml) followed by

sol ution of ben’ 1 nopj peridi ne- 1-carbox

. |, 4- 1 I
sodfusy raceiRey Aos0DHsio 16 39) 11 HRFES OB THHINES TREC PRI peurs. The
rea%\?t?(rﬁﬁﬂtﬁrfe s ?érll{egﬁ%&ﬁ%?sroﬁédﬁﬁ efh9 ackiAAOMd whdhkl i If,"e%urated

trimethy amde (21 m of IMsolution in _
sodivas badthedatarThestrganic tayewsamere dried andeeyaponateti@o dyumess. Tigeesidue

wa, BRSO B e APt HcF D P b ] ooty isohexane
to %O&ﬂ%%l'étcbﬁeoms\%%h&dw&d 7 3 2VINTER (ﬁﬁ@té@l.m(i, 9?1%,21 .6 (m, 2H), 1.9-

ried. The residue obtai ned on evaporation o
2.2, GHZ3.Qvés, 130 3176 8, 25, 4ArewdHdgk Ry SR silica
eluting with a solvent gradient of 30% et hyl
acet at e/ i sohexane -

Step 4: Preparation of ferz-butyl 3-endo-amino-8-azabicyclo[3.2.1]octane-8-carboxylate

7% Ao

To a solution of zert-butyl 3-endo-(benzylamino)-8-azabicyclo[3.2.1]octane-8-

obscures sone peﬁ?{ 1.1.8(m 5H 3 (m 2H 3.9 (m

carboxylate (2.84g) in ethanol (50ml) was added 30% palladium on carbon (286mg) followed

by ammonium formate (3g) and the resulting mixture was refluxed for 2.5 hours. The mixture
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ethyl acetate, yield 3.29. Step 2: Preparation of the
title conpound A solution of benzyl

wa2@o3Aare8d m dazol i di n-1 -yl ) pi peridi ne-| - car boxpCHSE2005/000574
(3.2g9) in ethanol (200 mijo2was hydrogenated under a
hydrogen filled balloon with 20% pal | adi um on charcoa
as catalyst. The catalyst was filtered and the

waJ éAoﬁJdah efed 3HPE %fétécﬂo(hg\/ §‘§> é19e @ﬂe\ﬁ@le'bbﬁ bidd, §hich was used

oUn as a te soli yield 1. thod S

w1tRFui ﬁmm Iponflcﬁ‘tlon MS 227 MH"
|- 4- (nethylsulphonyl)benZyI] 3-pi peridin-4-ylimdazo
i di n-2-oneStep 1: Preparation of

Ste{) siﬁfegsﬂaﬁaﬁ Qf,eem 1= ﬁzl}(b)eﬂ%fliuﬁfhﬁ@Qyﬂlﬁ%}wﬁm]é’ﬁlmw&%z%do-
]-1,3-di hydro- i mdazol -2-one Trinethyl sil

azabhydo[MIMQna@decbowla@ suspensi on of potassi um i odide
(2.47g) in acetonitrile (40 m) and the ﬁj*ﬁ re was
stirred for 1 hour. A solution of ‘ § %J
(et hyl sul phonyl ) ben2yl ] - 2- oxo- 2,
H i m dazol - I -yl } pi peri di )
acetonitrile (10 m) was tirring was
continued for 8 hours. T ent evapor at ed and

t he resi duewas suspendeg)- NaOH and extracted with
di chl or onet han ). The conbi ned
di chl or omret hane tragts were dried and the sol vent
was evaporated. The resSidue was redissolved in

di chl or onet hane, (20 m ) 3G

c ar?‘iepifﬁ ?16‘mélla§1 {néan%t? ﬁfeﬁ%ﬁ/gﬁ@ ?E) Qé "}ﬁ § 5 g’"ﬁﬁ/]}md&

amﬁmﬁaﬁldyelogﬁi NRRehe B0a26bxake (2TH0R), E&%ﬁbé ﬂ&dltréﬁfohﬁﬁﬁhd &a foarr;

amoni a wWas ?S wer e _evapor at ed,

Viethipae NHRCBC DL oo, 8 (m. 28992 672 (15, CEBL§ 143 SR 4.0 (m, THD,

4.3§%21(§b,]6.%d_, b g%@gzﬁl),'s%d?lﬁ),(% @'Hp7- 4 (d. 28

4-{3-[4-(nethy|su|phonyl)benzyl] 2- 0X0- 2, 3- dihydrol

H i m dazal -1 eri dj ne-| -carboxyl at e
SteBﬁaPtqph@tl%P%}'ﬁ’a‘F'o'&a%zaBWQP[?e% 1jogt-3iye- Z‘PP‘BWSB#%%% A
bméﬁ x0- 2, 3-di hydro-|

aazol-l-yl)plperldlne | - car boxyl at e (obtai ned by
reactlon of benzyl SO,Me
4-i socyanat opi peri di ne-| - car hoxy ate W th

am noacet al dehyde di net hy as described in

Met hod Q follow ng the @gthmo gt ined i n Exanpl e 10.
Step 2: Preparation thentitle conpound A sol ution
of

| - (I -benzyl pi peridin, 3-[ 4- (et hyl sul phonyl ) benzy
[1-1,3-di hydro- N

Step A: To a solution of tert-butyl 3-{[4-(methylsulphonyl)-2-nitrophenyljamino} -8-

endo-azabicyclo[3.2.1]octane-8-carboxylate (3.25g) and trimethy] orthoformate (4.2ml)
in ethanol (100ml) was added acetic acid (1ml) and 10% palladium on carbon (100mg}).
The mixture was placed under an atmosphere of hydrogen (5bar) and heated to 80°C for

18 hours. The mixture was cooled and filtered to a gum.

Step B: The product from Step A was dissolved in dioxane (20ml) and 4M HCI (20ml)

was added. The resulting mixture was stirred for 1 hour. Diethyl ether (50ml) was added
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2H i m dazol -2-one (1.2g) in ethanol was hydrogenated

under a hydrogen filled ball oon using 20% pal | adi um on
web@saemBd as catal yst. The catal yst was filtered/aEa05/000574

the filtrate evaporated ti@3dryness to give the title

conpound, yield 0.6g, N\R CDCO 3 1.6-2 (m 5H) 2.8 (m

IH 3.05 (s, 3H) 3.2-4.5 (m 7H) 4.45 (s, 2H) 7.5 (d,

- nd Pl DRt A E S PGSR Bhor o givp i compound

- IMBH396HNi dazol e Step 1: Preparation of

8- benzyl bi cycl o[ 3. 2. 1. ] oct an- 3-one A sol ution of

2, 5-di met hoxyt etrahydrofuran (22.2m) in 0.1M HO was
Mehfifdyxed for 1 hour and then cooled to QOC.
‘—Tfégﬁcetonedicarboxylic acid (25g), benzyl am ne _
Prepa8ti@nof) 1 -exvel(81:09bispcl pi3a. Hloet-3yD- - 08ethylswiasy rd Hebenzamidazole

one portion and the resulting m xture was stirred at

roomtenperature f 1 hour en Qg@@ed to 5Q0C

for 5 hours. The regactign m ? Eied, basified

with 2M sodi um h , Xt d wth

di chl or onet hane and washedjw th water. The organics

were extracted with I M hydraoothl oric acid and washed

wi t h di chl oronet hane. The aquequs | ayer was bhasified

Stepl t Prepavremipf frbenza HiXl denettydsudnhony 2 triaphany B dhgyo-
azagli%gélgtzez gﬁ%%n_ O{Hn)n The organic extracts were dried
and evapor at e oG

yness to give the title conpound

as a brown oil which was used w thout further
purification. Yield 13.66g. 216 M. Step 2 :
Preparation of td tyl

8-

3- 0x0- 8- azabi cycl . 1] o€t a ate To a
sol ution of 8-benzybicycl o[ 3. 2. 1] one (8.480Q)
in ethanol (100m ) was added 30 9% adi um on car bon
(850nmg) followed by ammoni um f or ng
resulting m xture was refluxed fo
m xture was cool ed, filtered and evapgrated to
dryness. The residue was dissolved i O (50m ) and
wat er (50m ) and d-te/t-butyldicapbonatezé8.6l ) was
addiac simHar maener tq Mgther,d Stee Iviws using Srhea ts-wgwclo[f‘-l 1]octan-
te r I . td ' I
3o R SRy T2 o PR B MM et ulphony -2
nitr@pladaly 1] ari-dabeyelofd. 2. Mociah+3-anime i NMRTGDOby: ¢ a@n(ng 4H), 2.1 (m, 2H),
extracts were wi t h s&turated SQ

2.3 e b G &, TBh S8 (g bk e 2) AbeRleh. 6 Sy P2t (. 48D,

J HESI Sy 984 14 h|y by chromat ography on silica
19epﬁ%iﬁ% mﬁp%wg?hy? éetate / isohexane (20:80) to give
the title conmpound as an oil which solidified on

Steé&bafr%iggr%ﬁ?%fe iz%-ﬁérgggg-e%l%ﬁz%&%%; li?ﬁ(t-%zx_];-?')(aa_eéiy orrr}yl)-lH-

benZithidazole

QVN%\N \;[\TQ,SOQMGB

In a similar manner to Method T Step 6, Step A was prepared 1-(8-benzyl-8-exo-

¥ hours. The

azabicyclo[3.2.1]oct-3-yl)-5-(methylsufonyl)-1H-benzamidazole as oil, which solidified on
standing. NMR CDCl; : 1.9 (m, 4H), 2.3 (m, 4H), 3.1 (s, 3H), 3.45 (m, 2H), 3.65 (s, 2H), 4.7
(m, 1H), 7.4 (m, 5H), 7.65 (m, 1H), 7.9 (m, 1H), 8.2 (s, 1H), 8.4 (s, 1H).
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Step 3: Preparation of tert-butyl
3-e"cfo-(benzyl am no) - 8-azabi cycl o] 3. 2. 1] oct ane- 8-
w@a00boxBat e To a sol ution of tert-butyl PCT/SE2005/000574
3- ox0- 8- azabi cycl o[ 3. 2. 1]1@at ane- 8- car boxyl ate (4. 439)
i n dichloronethane (90m ) and acetic acid (10m ) was
added benzylam ne (2.37m ) followed by sodi um
triacet oxyborohydride (6.3g) and the resulting m xture
was stirred for 18 hours. The reaction m xture was
Step 81Rrepiraadredt, 1-eed{Ssambicgco|32. ElokyB-ygek(metby lanidnylad ke d
W th saturated sodi um bi carbonate. The organic | ayers
benggipdazyle ed and evaporated to dryness. The residue was
purid i sgu 9%( S‘I}‘LW&QT 9-@533—&1%1@'0 Jga. I%dﬂIBLﬂQS%Iethy?sufonyl) 1H-
gradient o acetate / 1sohexane to dgive
bentzathidezale (obe)rid e'ehand (é@thl)dﬂas\adéebw% a@aduMMQn@EXUOB (1 10nsg)

follgw?% gg gmnmuns %I‘l]:la 1§P—|jmd ée §es§4mng,§5’£%(turesfvgf) gl%lteci 46') 90°C for 5
hou?g @Hﬁfcﬁiﬁdﬂﬂl Srtibebtt andMbiium formate (1.1g) and 30% palladium on carbon

3-e"cfo-am no- 8-azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl at e
(110mgs) wasladtedandghe trexmxeb\mwheated fora ﬁrther 8 hours The mixture was

ol BRSNS AR Y85 R BRE Kpymn o v

the pi@lb Lzaﬂlpwﬁdcua a@arlbonercﬁﬁ;@ﬂ@ Nnvmklcn@lgt 1b&-zanmrsmm 1 (s 3H), 3.8
formate(b]&g and the resulting re was refl ux

(.80, 5750096 e T &P QI B 345 oD $ o8 D MENE06 M
evaporated to dryness to give the title conpound,
whi ch was used without further purification. Ms 227
MeMidd VSt ep 5: Preparation of t rt-butyl
(et hyl sul phonyl ) - 2- n| rophen rfoa
Preah YR D 10 ARSIkt b Ryl Y B PRy -
manner to Method A, Step 1 but using of
yl)@bé@da utyl 3-endoam no-
8- azabi cycl o[ 3. 2. 1]oc£§ne 8- carboxylate (2. 12g),to
give the title conpo S-s a foam Yield 3.24g. NWR
cDA3 : 1.5 (s, 2.0-2.2 (m 6H), 3.
(3, 3H), 4.0 (m IH), 2_INCH~G6-85 (d, IH), 7.9
(dd, IH), 8.8 9d, IH), 9 1 (d,[IH).||Step 6:
Preparation of | - - -azabicy . ® oct- -y -
nmet hyl suf onyr -1 Hoenzam dazo
of ter t-butyl
3-{[ 4- (nmet hyl sul phonyl ) -2 tT vyl ] am no} - 8-
e"Jo- azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (3.25g) and
Step 111 PRpiwtionof @SISRI)-I‘IB{(ZH{)(%(ZQﬁdd)ﬂdanIﬂtehﬁIDI-GI-(te(txhﬁ@ahb)ZfMﬂopyran-4-
added cetlc aci d % pal | adi um on car bon

yDgropaney|l3-4-¢raethyls E:l?eé‘yiﬂé’é aﬁP]é‘gB& “Qffder an at nosphere

of hydrogen (5bar) and heated o 800C for 18 hours.
The m xture was cool ed and @ ed to a gum

1

F F

Was prepared in a similar manner to Method L Step 1-3 but starting from tetrahydro-
2H-thiopyran-4-carbaldehyde (CAS Reg No. 50675-19-9) instead of tetrahydro-2H-pyran-4-
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Step B: The product from Step A was dissolved in
di oxane (20m ) and 4M HO (20m ) was added. The

WO e®aloi9sy m xture was stirred for 1 hour. D epdly/BE2005/000574
ether (50m ) was addedandigshe m xture was filtered and
washed with diethyl ether to give the title conpound.
M5 306 M. Method U Preparation of

corpg BRI ARG VP oy o1 S B0 A% b2 (g 12526
(m,5H)P28p &, aH)cml ah, 3 ervsia.9 (m, 2H), 5.2 (d, 1H), 6.55-6.7 (m, 3H), 6.85 (m,
% net hyl sul honﬁ@) 2-ni trophenyl ] - 8- exoazabi cycl o
ZHI 2 n1]36=9t1>,4$ 2 In a simlar manner to Method A
Step 1 but using 8-benzyl -8-azobicycl o[ 3. 2. 1] oct an-
3-exo-am ne (CAS Reg No. 76272-36-1) was prepared
Ste QbBrepyﬂatibﬂ/ef (415(51@{1 F3 )63 -(th drayfllyor@pheny B)-Be(@d Hedrpkidotetrahy dro-2H-

thw;p%*a% G5 Dbt} 4 R ey Bnghene 45 (ot
3.7 (s, 2H), 4.0 (m IH 19d, IH), 7.4 (m
4H) 7.95 (dd, IH), 8.4 (d, I.85(d IH. Step 2:

Preparation of "(S-denzyl -
- exo- azabi cycl o™, [ \ock: S- y"- S"Et. hyI suf ony”- |
Hbenzani dazol e | m=<Si m ar nanner Met hod T Step 6,
Step A was prepared | -(8 benz | - 8- xoama.bJ cycl of
2 ) -I benzam dazol e as

|I WhICh SO|IdIerd on standl g. cDA3: 1.9 (m
H. 2.3 (m 4H), 3.1 (s, 2 .45 2H), 3.65 (s,
H, 47 (m IH, 7.4 (m 7.65 (m IH, 7.9 (m
H, 82 (s, IH, 8.4 . ~Step 3: Preparation of
- exo- (8- azabi cycl of 3.2 1] 6Ct - 3Fy|) 5- (et hyl suf onyl ) ~

| Hbenzam daz t

| PR apromoElaS IS AT Srdilophepy-31fasiapy dipr A ghiopran-
4- ys)gl%pﬁﬂfﬁﬁ dagRkyl-5- thﬁylinﬁd%omﬁﬁpt 0(15 @7“2)ng§"ﬁ§d1@ﬁ’l@ﬁﬂnethane

| adi um on” car bon HOrrg y amoni um
(60fni) wast aid(eti int gije oot metarcémrbpe:rngthmlq a@d\éhé-?»ga gQVesirength). The

An addi ti onal It mnl um
resp GBS VT4 6% (AR Aol ISP GHe DR EHgeye periioned
betW@&l 2RO BEY JiBBoRIndthde. TRSorBgdt @Qtrzfdﬁef wérefdriett KM’gS&;) and
hours. The m xture was cooled, filtered and evaporated

evaporagidvie aguguwhichivias punified byisiliea ehomatograpbx elbing withaozradient of

%@cﬁ%c@ﬁ%ﬂ@e?é’ 'Ep/@’_gpdgl ‘T% (ti?lglclgrgfogxglezjg% s%ﬁg Z%Zn{\QXFg'MR CDCls
0. 8((m 3H)H) 7 (;h QHQdL 9 tﬂﬂ,)zH)?zastﬂ;le 1985 @, ), 2,8-3.B)(m, 8HA 3.75 (m,
V Preparatio
THR 9 A, SRR oBRdR, IS (i SH05 5.2 (BB ME /S S ED.

H-t hi opyr an- 4-

Step 3: Preparation of (3R)-3-(3,5-difluorophenyl)-3-(1,1-dioxidotetrahydro-2H-thiopyran-4-
yl)propan-1-ol

OH
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yl ) propanal Step 1: Preparation of

(45" ,51?)-1-[(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydr
W@2@s1018Dpyr an- 4- PCT/SE2005/000574

yl ) propanoyl ] - 3, 4- di met hyllps5- phenyl i m dazol i di n- 2- one.

Was prepared in a simlar manner to Method L Step 1-3

but starting fromtetrahydro-

2H-+ hi . an- | ) {ok3: -2H-

B LTl B R SOST8 8 i
thidp¥an34-0) Fpéhyl[33H-dithetRyl15-phénylinR#§zolidin2-Ong (611 Bing) B ahhydrous
ot ol iy igecBlfintmbasopric i 3mp o5 3goluiin ) Pleggsutting
mixtiPe vwasheatéd %o 66"? fgll_% h%l)hl?l HArnidMibhvas S5618d #id quenched with saturated

reparation of (4
ammpAiBin?OH @ide3obixtinf Theomortire mak extBaqtéd with ethyl acetate (3x50ml). The
1-.di oxi dot et r ah - hi.opyr an- . . .
orediig ey BT SRS T AR et P 9.5t hafifle sompound
whigh whe uSedSthdut 8RRk purification.
(45r,51?)-1-[(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydr
0-2 H-thi opyran-

4-y r opano s 3, A-di.pet hyl - 5= | 4. m. Lidi ns2-.0n
steg 4{ BEBATOT R TR GrronErwan s BB o St et BBpyrans
yl)f@pdnapn net a- chl or oper oxybenzoic acid (1.53g, 70%
strength). The resulting m xture was stirred at room
tenperature for 18 ho&:(\s. Jhe m xture was partitioned
bet ween 2N NaCH and ¢y-£8T1 or et hane. The organic
extracts were dried (MJpOX4) jand evapojfated to a gum
whi ch was purified by sitNea sbronms Elraphy el uting
with a gradient of MeOH / dichloromgthane (0-2%; to

give the title conpound as a_go id®622ng). NVR CDO 3
@ oH), 2.15 (m |H),

0.8 (d, 3H, 1.7 (m 2H, 1.
2.85 (s, 3H), 2.8-3.2 (m 6 5(m IH, 3.9 (m

IH), 5.2 (d, IH, 6.6 (mF3H,>.9Km 2H, 7.2 (m

3H). M5 491 (MtH). Step 3: Preparation of _

( 3i P9 a 30lpBoms ofi(3R)-FeB Sptiflagiophanyd 3+ L, didioaidrieteabiy oy &ff vhiopyran-

H-t hi.o -4- vl ) propan-|~al To SOl Lty . T
+spspngi ] 3P slerd o S8ARG (Bl ARG PP Rl ppriggioane
& SQﬁh@FIﬂ ARYkoon? Thit FdsORME atixture was stirred at room temperature for 2 hours.
4-yl) propanoyl | -3, 4-di net hyl - 5- phenyl i m dazol i di n-2-on .
ThemEguR s RRItNRY betyigen mﬁ 4O plytiqrhandsdieilaromethangThe organics
0 i - i ' )i
e RHHRE e holabe e mg B BBHbLR o M Wpick s subsgonty used
withouttfurtieerpagficaned and quenched w th saturat ed
amoni um chl ori de solution. The m xture was extracted
with ethyl acetate (3x50m ). The organic extracts were -
Methd (MySO4) and evaporated to a solid to give the
conpound, which was used w thout further
Prepamatién ofat-(emetiSimperddin-Prgpsi(aethylsulfbnyl)-1H-benzimidazole
(3i?)-3-(3,5-difluorophenyl )-,\?,- (1,1-dioxidotetrahydro-

2 H-thiopyran-4- r
S—
N %

Step 1: Preparation of fert-butyl 4 amino-4-methylpiperidine-1-carboxylate
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yl ) propanal To a solution of

(3i?)-3~(3,5-di fluorophenyl)-3-(l,I-di oxi dot et rahydr o-
wWQ20d4s10m98pyr an- 4-yl)propan-1-ol (1.26g) in  PCT/SE2005/000574

di chl oronet hane (10m ) wa7added Dess-Martin

peri odi nane (588ng) in one portion. The resulting

m xture was stirred at roomtenperature for 2 hours.

The m xture was partitioned between IN NaOH sol ution

and di chl oronet hane. The organi ¥ dried and

evaporated to give the title cgnpound as an oil, which

was subsequently used mﬁtEput urtber purification.

Met hodW Preparation o

| - (4- met hyl pi peridi n-4-yl)-594(nethyl sul fonyl)-I

H benzi m dazole Step 1:'Prefdration of fer/-butyl 4

am To 2 SolTEon ¥t DB Doty carbomsl -4 aethalbierdite 2 2catboxy e 86id (3.5¢)
B B R R A Yy Pl FHoRGlE by
triechyfdneiny (ahphd thd eailtey hdktui2as Heatetl cmB@D°Byfor 90 minutes. The

i C0BIed DI vtk SHTEIER SO TR R aRL D EB pagnic eyer
wasgéég&%ma??fgé& SR8 % &ggbémﬂé %ﬁ&@&%@h& &a%%iﬂs)é}vea he

rgani ¢ [ayer was separated, *dri ed and evaporated to
tetrdiiychnefisan (Fhal)cto wdéchpwaschdded peisssdins srohetbylsilanolate (4.1g). The

tetrahydrofuran ((50m ) to which adde ot assi um
resylih TSI LTl B E B QB RE e Ser O e ves
filtsrbd B Sbrated kP PO AlduiRcllPbntd 8n BN -Silicd BBnd ERE TheMroduct
m xture was filtered, evaporated to 10m and poured

waglélnted with G AVimamogexelstion ametbarpl &0 give therdleosmeund apan oil
@ ted wwth 0. 7M ammoni a solution in nethanol to give
' title conpound as an oil (2-83g); MH 159 (- ter

M- p3d %'tér’t—b - NERE(GDCL) 2(2%s, 38 1. 4(Hn, 46N . A(E) 9H), 5.4(8, 4H):
9H), 3.4(m 4H): Step 2: Using ter t-butyl 4 am no
-4-met hyl pi peridine-I-carboxylate as starting materia

d | owi the . . ] i . .
Ste? Qt ﬁjes:i)lieg z?}é)d-ﬂg%(l élihaﬁrélg[) ?%rﬁ%%lg%ﬁchb%g%ﬁﬁ&%&mg Qtagnngalngt@nal and
follb_ﬁzv‘ﬂngﬁﬁﬁﬁ)mcbilub ﬁ)ﬁlgiylbd ii?Mithod € Emwlzﬂheﬁisﬁ; nbtined tert—butyll 4-methyl-4-
{[4%%%{&%3&@{2%3%@%%] gﬁn?éq}ygneyiééﬁﬂrw 3 éﬁtﬁf;{l\}l-'lmzv-

o D B D e R 2 gy Bt Bridine-1-
carbortylatepd staiting matériabaid/followinpthe ptameduraiotthined imieiethpt C, Step 2 but

BTSSR S Mt e e -
methy Y4 Bi(Rethy®uiTeny 11 A RSMABOR 1 -yl ] piperidine-1-carboxylate.

Using fert—butyl 4-methyl-4-[5-(methylsulfonyl)-1H-benzimidazol-1-yl]piperidine-1-
carboxylate as starting material and following the procedure outlined in Method C, Step 3
there is obtained the title compound, M+H 294.

Method X

Preparation of 2,2-difluoroacetohydrazide
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Using tert-butyl

4- met hyl - 4-[ 5- (et hyl sul fonyl ) - I H benzi m dazol -1 -yl ] pi
w@ersdores | car boxyl ate as starting material anBCT/SE2005/000574

followi ng the procedure ouwRlined in Method C, Step 3

there is obtained the title conpound, MtH 294. Met hod

X Preparation of 2,2-difluoroacetohydrazi deTo a

sol ™t |

s Ty 08l PHIEVEL Iy 6 Rl P Bl (L BN AL Ao MR
diffub®asatae (. 62%0;3;&156 meﬂthatnmmmnwasamedat o fempe&ture for 3 hours.

hours. The m Xt ure S . th heat eq. at .800C f or
Themektaieder isated ot 50 G &62%%%*@3%# &0 cqg}do rﬁ% I?F@efatufe
Thé’ﬂ%{t%@%@%ﬁ%ﬁgteﬁ RE&L: &R ?H&sﬁfr@ Wﬁ@ld% 9 ﬂﬂl@l\ﬁbﬂ)ﬁce’tohydramde

or oacet ohydr azi de ( col ourl ess oil

(1. Woﬁﬂ&s(odt IH, 6.0-6.5 (m 3H) M+ 110. Met hod

FEREDRI O3 1m0 8P 65 Mot - 3-y1] - 5- et hyl -
I—l—IMa,ﬂotrlazol 3- yl} nmethanol Step 1: Preparatlon of
2- (benzyl oxy) acet ohydrazide To a sol ution of hydrazine
hydrate (10m) in ethanol (100m ) at OC was added a

M ol ut,i on of (benzyl oxy)acetyl chloride (6.4m) in THF
—M" ) by syringe punp over 30 m nutes. The reaction

PrePhrstion 6f PRR32kd)osvaghblicy clid. 01 ]6et-30A15 In@stReF4H-U/204-arindol-3-
stirred for 18 hours. The ethanol was renoved under
yl}methgeeld pressure and the renmi ni ng aqueous m xture
extracted wth dichl oronethgne (3XI OOm ). The conbi ned
organi c extracts were wash W t h aqueous K CO (
100m ) then brine (100m )Randpdried (MySH4)

Concentration under reduc essure gave

2- (benzyl oxy) acet ohydr azi devds a col ourl ess oil that
crystallized on standlng (52 5g). NMR CDd 3 3.73 (d,
2H) 4.08 (s, 2H), 4.58 B .35 (m 5H), 7.65 (s,

IH). MtNa 203. Step 2: Pre r gfi on OH

(3-exo0) - 8-benzyl - 3-{3-[ (bapzy oxy) net hyl ] - 5- net hyl -

HI1,2,4-triazol - 4-yl}-8-azabicyclo[3.2.1]octane. To a
Step dt Bicparatiod of 2-(benzyloxy)acetohydrazide

i V-1 (3-exo0)-8-benzyl - 8-Henzabi cyclo[3.2.1]oct-3-yl]aceta

mde (1.Qg) in
LGRS
O

To a solution of hydrazine hydrate (10ml) in ethanol (100ml) at 0°C was added a
solution of (benzyloxy)acetyl chloride (6.4ml) in THF (40ml) by syringe pump over 30
minutes. The reaction mixture was allowed to warm to room temperature and stirred for 18
hours. The ethanol was removed under reduced pressure and the remaining aqueous mixture
extracted with dichloromethane (3X100ml). The combined organic extracts were washed
with aqueous K,CO;3 (100ml) then brine (100ml) and dried (MgSO4). Concentration under
reduced pressure gave 2-(benzyloxy)acetohydrazide as a colourless oil that crystallized on
standing (5.5g).

NMR CDCl3 3.73 (d, 2H), 4.08 (s, 2H), 4.58 (s, 2H), 7.35 (m, 5H), 7.65 (s, 1H).

M+Na 203.
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chloroform (30m ) at OC under an argon atnosphere was

added anhydrous pyridine (2m) then POO 3 ( 1.2m)
wele@pad®we? The m xture was allowed to warm to PODSE2005/000574

tenperature and stirred fgo three hours. The m xture

was concentrated under reduced pressure and azeotroped

with toluene (x3). The resulting oil was dissolved in

| : ' - -triazol-
stef 3! B LD SEGT ) e Ao, PENEHL AN B OMA B 11,2, 4-riazol
4-yhoguasatidydld[he. 1¢emded reaction m xture was washed with
aqueous sodi um bi carbonate then dried (MSOH) .
Concentration under reducegspressure gave an oil that
was then stirred in a m xt gf THF/ 2M HO (1:1 vol,
30m ) for 18 hours. This » e was concentrated
under reduced pressure {hen a saturated solution of
pot assi um car bonate (50K]) was added. The resulting
aqueous m xture was egtrapted with di chl oronet hane and
t he conbi ned organic cts were dried (MgSO™) and
concentrated under redung pressure to a dark oil.
Fl ash chromat ography el gting with dichl oronethane then
20% net hanol in di chl opget hane gave (3-ex)-8-benzyl -
3- {3-[(benzyl oxy)&ﬁ@’@% -4 H|
,2,4-triazol -4-yl} -84 icyclo[3 j octane as an
oil (200mg). NMR CDOl 3: 1.65 (m 4H 12 (m 2H),
2.30 (t, 2H), 3.30 (m 2H), 3.59 (s , 4.55 (s,
2H), 4.6 (m IH 5 4.75 (s, 2H) 7.35 (m 10H). MH
403To ShelRticn of N Basxal)i8oenafl-8-azabicyclo[3.2.1]oct-3-yl]acetamide (1.0g) in
{4-[(3-exo))-8-azabi cyclo[3.2.1]oct-3-y|]-5-nmethyl -4
chlproform (30mi) a5 P3¢ vadengnargan simasharesyasisdded appygrous pyridine (2mi)
o)_ - .- 3 -I. 91)63” -.5- -
theékﬁp% (A}-'Z%tllsiga o|1s_e4:1§/11%}n§1%?§52‘§%% cyclo %a!r%tégﬁ%i@fﬁ pef'ature and
stirfedPonihreecronesn i Tha rhiaturavas cdRBngdtedmade? @dduped prasiurmand azeotroped

wit daligped ofhea GO T YR sssty ki FBRENPER Gl B2 ias
(be%%ﬂl&ﬁ?@&t&hggﬁgﬂi@ (RopPRatfddel! ThB hiknedHad RElukéd £k 88 Bours and the

ncentrated under Teduced pressure to give ,
coofett fed GicaxuixtiBe waaashed vafiBa@ediscotiuds Yicirbonate thep|drig¢iMgSOy).

o I S S g
THE/288 HaN(1:2 Hol, 36miPfot $8 hédds., This ifixtuie whkoncMitthtéPnddbreduced

pressure then a saturated solution of potassium carbonate (50ml) was added. The resulting

aqueous mixture was extracted with dichloromethane and the combined organic extracts were
dried (MgSOy) and concentrated under reduced pressure to a dark oil. Flash chromatography
eluting with dichloromethane then 20% methanol in dichloromethane gave (3-exo)-8-benzyl-
3-{3-[(benzyloxy)methyl]-5-methyl-4H-1,2 4-triazol-4-y1} -8-azabicyclo[3.2.1]octane as an
oil (200mg).

NMR CDCls: 1.65 (m, 4H), 2.12 (m, 2H), 2.30 (t, 2H), 3.30 (m, 2H), 3.59 (s, 2H),
4.55 (s, 2H), 4.6 (m, 1H), 4.75 (s, 2H), 7.35 (m, 10H).

M+H 403.

Step 3: Preparation of {4-[(3-ex0)-8-azabicyclo[3.2.1]oct-3-yl]-5-methyl-4H-1,2 4-triazol-3-
y1}methanol '
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Met hod Z Preparation of

1-(4-piperidin-4-yl-4H 1, 2,4-triazol - 3-yl ) et hanone
WEL@p/14198%r epar at i on of PCT/SE2005/000574

1-benzyl -4-(4H1,2,4-tri ag@ -4-yl ) pi peridineTo a

solution of |-benzyl piperidin-4-amne (lg) in

di nmet hyl formam de (100m ) was added N -[ (I

E) - (di ni et hyl am no) met hyl engj] - 7V, N- di net hyl hydr azonof o

rmam de di hydrochl oride (1_R4g) and the m xture was

refluxed for 18 hours. Thf regction m xture was

concentrat ed under reduce ssure and the residue

partitioned between ethyl ate and aqueous

pot assi um carbonate. The organic extracts were washed
with brine then dried (MgS ncentrati on under
reduced pressure gave the\crufle proguct as an oil.

FIl ash chromat ography el utipg-p t h di chl oronet hane t hen

10% et hanol in dichl oronmet hane gave | -benzyl -4-(4

H- | AZudpdntion 06 (3-dxoyt8) panagl-3-dB fiheni B8G00ethy 1 |afmethyl-4 MR, 4-

A 3; 2.1 (m_ 8H), .3.05 (d, 2H), 3,55 (s, 2 4.05

ﬁla@ﬁﬁ-4wuy§-aﬁbsqyctq{§@éﬂeqw@.é@m@s ?mmmma%@%@swdzwﬁ

bt I - - I - - -
ply A B8 oo RERROORY ekt . T
codledmaatidn mixfwbiwks Biltéredthmagh a gad/df) Gélipe®iadd tlee ffla0@mghcentrated

i n acetjc anhydri.de m s .ref for ho :
unddh St BreSiio At A Reha e ol e -PhaR e a1 24
iSRS S UL oR(3BiH ks OhiicBligsh_chr onet ogr aphy el ut i ng

wi t h di schl oronet’hane then 5% net hanol in

di chIMR 6s0Raie @adD) 2.24 (1) 2ik A0 (pi 330r 3.dP fma2K), .74 (s, 2H),
47?-%1}"5 -triazol -3- yl]ethanone as a col oul ess oil
TO8B)- NWR (CDOI3) ;7 1.90 (m 2H), 2.10 (m 2H), 2.20

(m MRl 228095 (m 2H), 4.90 (m IH), 7.30 (m 5H),

8.40 (s, IH. MH 283. Step 3 : Preparation of

| -(4-piperidin-4-yl-4 HI1,2,4-triazol-3-yl)ethanoneA
M insi on of the triazole (60nmg), ammonium formate
%) and 20% pal | adi um hydr oxi de on carbon (20ny)
Prépara¢ibh af 0l(4-pRRritdin-ave b4 Helf, 2 dxaarol-Oryl Rilliaons. The

reaction mxture was filtered through a plug of

Celite(r) and the filtrategoncentrated under reduced

pressure to give |-(4-pigérithn-4-yl-4 ‘

H1,2, 4-triazol -3-yl)ethgnone|as a clear oil (30ny).

NVR CDCl 3 1.80 (qd, 2H), (81 2H), 2.15 (m 2H),

2.80 (s, 3H), 3.30 (d, 2H),[ 5.0
N
« W)j\
N—N

Step 1: Preparation of 1-benzyl-4-(4H-1,2,4-triazol-4-yl)piperidine
Ph

(
X

\
N—N
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(m IH, 8.42 (s, IH. MH 195. EXAWPLE 29 The ability

of conpounds to inhibit the binding of MP-I a was
W@e®sesewe by an in vitro radioligand bindi ng aBSHYE2005/000574

Menbranes were prepared fypm Chi nese hanster ovary

cell's which expressed the reconbi nant human CCR5

receptor. These nenbranes were incubated with O nM

i odinat NEP L0t bl ati o o

var 1 as otlrerd Senb Bl fih LA P By HRRRARAIA 100m) was
addeadven(li B+ dintetBdamilo)methglens]- N, Mdnethylintdradonofodharaided

- irostiorIAL | GHe) oA T EBITD SR PP T AP, e geacton mixture was

cox%%ﬁt%ét@@ gnc&cjl;’ F%@Qg?gﬂg a?e Adnt R8iee gﬁﬁfﬂ%h@& b%eéﬂc et}'\%_l F%)J._cletéate and

oun ced 50% of bound 1 odi nat ed
aquamss pathsilnatatiofdtSe orGauit aktractowprewadbedwith brineithan dried

(M0 SRR A FROERABTSRrS R4 hG GHCP BipAAP P an Ol Flash
chidhR&RRighY eﬁlﬁing%hﬁdi&hbron{é@ha-ﬁé e P nfeﬁﬁnBIQﬁ;dlri]dél%rQﬁ@thane gave

presented as Pic50 values. A Pic50 value is

1-heegdtd-(él-1 Bgt-(iagolvhzbpipaiding (200mg) @5 eibsul t, so an

oD Sty ot 05/8 SN TR DB fflighy o il 5w, 825

(s,pEhow i s an average of the probative tests
resul ts. Tabl eXnSCHEME | Conditions: a) (i)
( Et M 20) CH 2COREt, base; (ii) hydrogenation (e.g.
Pd(OH) 2, H2) b) (i) Reduction (e.g. LIiAIH4) ; (ii)
Oxidation (e.g. Dess-Martin periodinane) c) Allyl
Steprd Preparation o€ 1{4-(-behAyipet]dicB-tjreH-IyB 2 Srigdol Gyl | RBb s
(ii) OxidationSCHEME 2 b Cond'eéi ons: a)
R2CH( Cl ) CH2CH2COH, base b) rdation (e.g., Dess-Martin
peri odi nane)
N

O .
N
« YU\
N—N

A solution of 1-benzyl-4-(4H-1,2,4-triazol-4-yl)piperidine (200mg) in acetic
anhydride (20ml) was refluxed for 18 hours. The reaction mixture was concentrated under
reduced pressure to a thick oil. Flash chromatography eluting with dischloromethane then 5%
methanol in dichloromethane gave 1-[4-(1-benzylpiperidin-4-y1)-4H-1,2,4-triazol-3-
yl]ethanone as a colouless oil (60mg).

NMR (CDCls): 1.90 (m, 2H), 2.10 (m, 2H), 2.20 (m, 2H), 3.05 (m, 2H), 4.90 (m, 1H),
7.30 (m, 5H), 8.40 (s, 1H).

M-H 283.

Step 3: Preparation of 1-(4-piperidin-4-yl-4H-1,2 4-triazol-3-yl)ethanone
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c) (i) RBMgBr (ii) OxidationCLAIMS 1. A conpound of

formula (I) : wherein: Ais absent or is (CH)2; Lis
w@rhosnomMigo Mis NRL, O S, S(O or S(O2; R is PyOSENeF00574

Cl-6 alkyl [optionally substituted by phenyl {which

itself optionally substituted by halo, Cl-4 alkyl,

Cl-4 al koxy, cyano, nitro, CF, OCF , (Cl-4

al kyl )C(O NH, S(O 2NH2, Cl1- |_A| al kylthio, S(O (Cl-4

al kyl) or S(0O 2(Cl-4 al kyl)§M._or heteroaryl {which

itself optionally substitptedlby halo, Cl-4 alkyl,

Cl-4 al koxy, cyano, nitr , (C1-4 al kyl) C(O NH,

S(O 2NH2, C1-4 al kylthi o, (el-4 alkyl) or

S(O 2(C1l-4 alkyl)}], phenyll{opt]jonally substituted by

hal o, Cl1-4 al kyl, Cil-4 al no, nitro, CF3,

OCF3, (Cl1-4 al kyl)C(O NH, \S(@ 2NH2, Ci1-4 al kyl thi o,

S(O (C1-4 alkyl) or S(O 2(N=2N4 al kyl )}, heteroaryl

{optionally substituted by halo, Cl-4 alkyl, Cl-4

al k dxsuspensamaf the triagole GFBng)( Gnménainkfdrinade@) 20hg) and 20% palladium

hyé{ogé%caﬁ)%él W!gi%l%&ﬁgg%@ T_fﬁlpg?elﬁl;l%lf %&%@8 The reaction
milhid walhittbredtttyhoh 4 gug Bf @8life@ dmitihié AMMESEIIBEHated under reduced

C(O a(rhenyl(Ci- Ssuch as benzyl oxycar bony
pressuret@yiveiki(#-pipaidin 4 (%@w@rfayl)sﬁhms Bs 8 eteeﬁmbgﬁomg)

! RO Jrso g 08  dn, 2T h%%@&!‘éﬁ%so R, 2m), 5.0

(mR4Hpsg@¢s| Mg).or six menmbered heter ocycl e containing at
| east one carbon atom one to four nitrogen atons and,
opt MHEIlPY, one oxygen or sul phur atom - a ring
carbon of said heterocycle R being optionally
substituted by oxo, Cl1-6 alkyl [which is optionally
substituted by hal ogen, GBKA®RIHK294 al koxy, S(Cl-4

lkyl), S(O(C | k | Kyl
ﬁet éh)s@pléq&x/) f( gq:lllgp:,%egds %rj{ﬂplgg Oe%l;gz;rgg aggf ﬁ/{[ﬁ{l@%wq)syassessed by an in vitro
racﬁélﬁ%%lélhlﬁmdégﬂ@ Nglin%%;i(l%/é’)&%ﬁ%eﬁ*&ﬁﬁéﬁlléh%sp ¥arH&8r ovary cells

which expressed the recombinant human CCRS receptor. These membranes were incubated

with 0.1nM iodinated MIP-1a, scintillation proximity beads and various concentrations of the
compounds of the invention in 96-well plates. The amount of iodinated MIP-1at bound to the
receptor was determined by scintillation counting. Competition curves were obtained for
compounds and the concentration of compound which displaced 50% of bound iodinated
MIP-1c. was calculated (ICsp). Certain compounds of formula (I) have an ICs of less than
S50pM.

Results from this test for certain compounds of the invention are presented in Table
XII. In Table XII the results are presented as Pic50 values. A Pic50 value is the negative log
(to base 10) of the ICsq result, so an IC50 of 1pM (thatis 1 x 10°M) gives a Pic50 of 6. Ifa
compound was tested more than once then the data below is an average of the probative tests

results.



C(O (C1-4 al koxy), CN, C(ONH2 C(O NH(C1l-4 al kyl),

C(ON(C1l-4 alkyl)2, NH2, NH(Cl-4 alkyl) or N(Cl1-4
w@kdgld)@p9 C(O (Cl-4 al kyl) [wherein the al kyl PEBHSE2005/000574

optionally substituted byi@ -4 al koxy or fluoro],

benzyl [which is optionally substituted by hal ogen,

Cl-4 al kyl,

S(CLl-4 alkyl), S(O(CL-4 ahk
C(O (C1-4 al koxy),

o

Cl-4 al koxy, CF3, OCF3,

o N ST,

H

cyano,

Cl-4 al kyl)

nitro,
r S(O 2(C1l-4 al kyl)],

C(O N(C1-4 al
al kyl is opti

Kytable Nb. S

onall v subd

Od2p&ndNa!

tituted hy

Kyl )piCwher ei

fluoroll]
1) 17

n the
-6

al kenyl , C3-¢
1-2 al kyl), ¢
hal ogen, C1-4

b cycLEaIkyI

. ONIQO

H2, &) NH(

bhenyl C

rhernyt—whig
| al kyl, cif

LT 15 Uptl Ul

4 alﬁ%xy, (

L1 M P -
rar Ty osti

°F3, 3, cf

uted by
ano,

nitro, S(Cl-
al kyl )] or be

alky ), S
bnzyl T whi ch

O (Cf74 arj
1 IS optiond

Y1) @g S(O ]
| |y substit

P(Ci-4
it ed by

hal ogen, G -4
nitro, S(C al

| al kyt, G A
kyl)’ Q(Fﬁ

4 al kioxy, (
C—-4al-kyl

CF3, OFF3, c

ar SOV C
NEEEER-A YA Al W

ano,
-4

al kyl)]; - w

er e ﬂbssiﬁl

e, aXing 1

i trodeh of

sal d

het er ocycl e
al kyl [opti of

D4 ) H
A oetrNg—opt

nal |y "Substi

ronat Ly —suf]

tute&kby 0

st tuted—by
0, hﬁ%gam

Cl-
H

Cl- 4 al koxy,
al kyl)2, S(C

OCF3p NHZ,
-4 alkyl),

S(O) (Cl-4

NF(CI; 4 al ky .
al kyl) .~ S(OQ)

), NG -4

D(Cl- 4

al kyl), C(O

G - 414l koxy

), CONH2, ¢

PONH( Bik 4 al

Kyl),

CON( C1- 4 al k

1N 2 ovano
=—6Yah0,

arvl [ ANt
T T UPL'

anall v ciihe
JTTCAT T ] N UNOD

i tuted

by hal ogen,
nitro,
al kyl') },
hal ogen,
nitro,
al kyl)},
al kyl , aryl
al kyl ,
al kyl ),
S2NH( G -4 al
al kyl ),

G -4 al koxy,
S(O (C1-4 alkyl) or S(O2(Cl-4 al kyl)],
S2N(Ci -4 al kyl )2, CONH(C1-4
Cx(aryl)

G -4 al kyl,
S(C1-4 al kyl),
het er oar yl

Cl-4 al kyl,
S(Ci -4 al kyl),
het erocycl yl
[optional |y substituted by hal ogen,
cyano,

G -

CF3,

kyl),

cF-Z afkoxy, CF3, OCF3, cyano,

4 al koxy,

OCF3,

CON(C1-4 al kyl)2, CQO(C1l-4 al kyl),

[optional |y substituted by hal ogen,

al koxy, CF ,

OCF3,

cyano,
S(O(C -4 alkyl) or S(O2(G-4 alkyl)],

nitro,

[optional |y substituted by hal ogen,

al koxy, CF3,
cycl oal kyl ,
hal ogen],
Cl-4 al kyl,

OCF3,

cyano,

nitro,

CF3,

nitro,

Cl-4 al kyl,

S(C -4 al kyl),
SQ2(aryl)

G -4 al kyl,

S(C1-4 al kyl),
S(O (C1l-4 alkyl) or S(O2(Cl-4 alkyl)]}],
CO(Cl-4 alkyl) [optionally substituted by
CQO(aryl) [optionally substituted by hal ogen,
G -4 al koxy,

C3-6

S(O (C1-4 alkyl) or S(O2(C 4
{optionally substituted by oxo,

CF3, OCF3,
S(O(C -4 alkyl) or S(O2(C1-4
{optionally substituted by C -4

cyano,

Cl-4

S(Cl- 4

Cl-4

Cl-4



OCF3, cyano, nitro, S(Cl-4 alkyl), S(O(C -4 alkyl) or
S(O2(C -4 alkyl)], S@(aryl) [optionally substituted

whyookabwgen, Ci -4 al kyl, Cl-4 al koxy, CF3, OCHBCT/SEADI000574

nitro, S(G-4 alkyl), S(QfL£ -4 alkyl) or S(O2(Ci -4
alkyl)], SO2(C -4 alkyl) [optionally substituted by
fluorine], COO(C -6 alkyl), aryl [optionally
substituted by hal ogen, Cdjg—' yj . Cl-4 al koxy, CF3,
OCF3, cyano, nitro, S(Cl1- 7 S(O (C1l-4 alkyl) or
S(O2(GC -4 alkyl)], heteroaryl [optionally substituted
by oxo, hal ogen, Cl 4 al kyIR Cl-4 al koxy, CF3, OCFg°
cyano, nitro, S(Cl-4¢ al ky S(O(C 1-4 al kyl) or
S(O 2(Cl-4 al kyI)] (G -M al kyl), CONH(aryl
[optional |y substj z ogen, Cl- 43& —Ilc1-4 M
kyl

al koxy, CF3, OCF cy a o, 50, S(Cl-4 , C
1-4 al ormS(O)Z 1-4 al I)] S2NH(Ci 74 al kyIR
or (C Ral k 2; - prowdedthat wh a ring

nitrog sai‘d heterocycle R4 is subsift fted by an

al kyl grbup id al kyl does not rry an oxo,

hal ogen, |OH, -4 al koxy, , C 1- 4 al kyl),
N(C 1-4 alkyli2, S(C1l-4 al kng 1 4 al kyl) or
S(0 R(cL Z7alk

9) substituent o carbon attached
to the ring nitrogen of said heter cycle R4; the five
or six ne red heterocycle R4 beiphg optionally fused

to a cycl xane, piperidin i di ne,
pyridazine pyri m di ne 8 pyrazine ring; the ring
car bon ons of said fuSed cyclohexane, piperidine,

benze hedi ne, ri dazi ne, pyr di ng or pyr azi ne
@Elﬁry ptiorélty SubStItlr_Iiiged by ogen, Gi-
kyl 4 al koxy, CF3fB OCF3" cylano, Jnitro, S(Cl-4

aIkyI) S(O)|(.|Cl4alkyl) or STO)Z -4 al kyl); and

t he n|t ogenjof said fused pi perl di ne rifhg bei ng
opt i tituted by Cl-4 almus
opt i naI |y subStituted by oxo, IREFogew:; Ci-4

al koxy, OCF3, C(O (C 1-4 alkoxy), CN, C(ONH 2,
C(O)NH(Ci -4 al kyl), C(O)N(Ci -4 alkyl) 2, NH2, NH(C
1- 4e(?|k % or N(G - 4 alkyl) 2], (O (G -4 alkyl)

onal L. bst i tute

L %Pigéﬁt}%gé%bafwiw $1035heidt i 8yPdlorh,, Hy
O ) Restieton e bt I Coatsbar, (< bess A pergdnane)
OCF%;) Ally abmmldetb@se & GL-BApl kyl ), S(O(C 4 alkyl) or
?2583 ( nfmg}f C(ngxl?o 44al rﬁxlyg’zc(qg(%z(a 4

-4 al ky or -
al ky )[V\/nl\@@rJ }/ yl is optionally substituted by
quoro] R5 is d 6 aI kyI [optionally substituted by
hal o (such as fluoro), C -4 al koxy, phenyl




{which itself optionally substituted by halo, G -4

al kyl, Ci1-4 al koxy, cyano, nitro, CF3, OCF3, (Cil-4
W@Ldogi1)1@80) NH, S(O) 2NH2, C -4 al kylthi o, S(O (BT/SE2005/000574

al kyl) or S(O 2(C1-4 al kykjg or heteroaryl {which

itself optionally substituted by halo, C -4 alkyl, CL

4 al koxy, cyano, nitro, CF3, (G -4 alkyl)C(O NH,

S(O 2NH2, C1-4 al kylthi o, o%‘l%ﬁ(-%-df al kyl) or S(O

(G -4 alkyl)}], C3-7 cycl ptionally

substituted by halo or C -6 al kyl), pyranyl, phenyl

{optionally substituted by halo, CL4 alkyl, CL 4

al koxy, R€yano, nitro, CF3, OCF3, (-4 al kyl ) C(O) NH,
Cl-4 al kylthio, S( ' &'%yl) or
S(O2¢C A\ alkyl)®, heteroaryl {{optronally

subs by halo, G -4 alkyl, -4 al koxy, cyano,
nitro, (Cx-4 alkyl)C(O NH, SO 2NH2, Cl-4
al kylthiB,” S(0)(d.4 alkyl) orﬁ(2 alkyl)} or a

5- or 6-menbered nitrogen containi ng het@focyclic ring
{optionally substituted by S(O 2(C1-4 al kyl) or

C(O(Cl-4 alkyl)}; R and R afe, independently,
hydrogen, C1-6 al kyl [optighaPly substituted by hal o

(such as fluoro), -4 al koxy, phenyl {which itself
optionally substj d by halo, Cl1-4 alkyl, Cl-M
tros;

al koxy, cyan® RF3, OCF3, (Cl-4 al ky O NHR!™©
S(O 2NH2, Cl1-4 a hi o, S(O«Cls4 al kyl) or

S(O 2(C1-4 alkyl)} or heteroaryl {which itself N R3
optional ly subst i%y hal o, ©C1- 4 al kyl, Cl1-

al koxy, cyano, RA tr0; & (Cl-4 alkyl)C(O

S(O) 2NH2, C1-4 alkylthio,” S(O(Cl-4 alkyl) o o)
S(O2(C -4 alkyl)}], C3-7 cycloal kyl (optionally
substituted by halo or Cl-6 al kyl), pyranyl, phenyl

{ opt bgﬂ&lﬁgxs.subst ituted by halo, Cl-4 alkyl, Cl-4

al koxy, cyano, nitro, CF3, OCF3, (Cl-4 al kyl)C(O NH,
S( O RECHECCHAHNH, bass S(O) (CL-4 al kyl) or

S(O 2(Cl1l-4 al kyl)}, heteroaryl, {ogti onal ly substituted
by hh) gxiderdon(e:g. kD ess-Martin psTiRdR§IE) cyano, nitro, CF3,
(C1- I : ) 2NH2, Cl1-4 al kyl t hi o,
S(@?)@-g%ﬁg%%@%d 8)2(C1-4 al kyl)} or a 5- or

6- menbered nitrogen containing heterocyclic ring
{optionally substituted by S(O 2(Cl-4 al kyl) or
C(O(C1l-4 alkyl)}; R and R are, independently,
hydrogen or Cl1-4 al kyl; or together Rand R7 join to
forma 5- or 6-nenbered ring which is optionally
substituted with Cl-4 al kyl or phenyl (wherein the
phenyl ring is optionally substituted by hal o, cyano,
nitro, hydroxy, Cl-4 alkyl, Cl-4 al koxy, S(O 1nCil-4

al kyl, S(O 2NH2, S(O 2NH(C1-4 alkyl), S(O2N(C 14
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- al kgl compound Pt foge

al kyl )2, NHS(O)2(Cl-4 alkyl), NH2, NH(Cl-4 alkyl),
N(Cl-4 alkyl)2, NHC(O NH2, C(O NH2, C(O NH(Cl-4

W@RMWFIY1L98SNHC( O (C1-4 al kyl ), CO2H, CQ2(Cl-4 al RgI/3E2005/000574

C(O (G- 4 alkyl), CF3, Ci#g, CH2F, CH2CF3 or OCF3);
R9 and R10 are, independently, hydrogen or Cl- alkyl;
or a pharmaceutically acceptable salt thereof. 2. A
compound of formula (1) asglghed in claim1l wherein
Lis CH 3. A conmpound of f‘%%g (1) as clained in
claim1 or 2 wherein Mis NR 1. 4. A conpound of
formula (1), as clai' dinclaim3 wherein RLis G-6
Adhal |y substituted by halo, C-4
al kyl, G -4 al koxy, cymno, nitro, CF3, OCF3, (C -4
al kyl ) (O NH, S(Q2 , CRr'% al kylthio, S(O(Cl-4
al kyl) or S(O2(R1=2 alkyl)}, S(O2R5 or C(O) RS;
wherein R5 and R8 ar - 6p&l kyl, CF3, C3-7 cycl oal kyl
(optional |l ysubstitute Ckb6 al kyl ), phenyl
{optionally substity 4 Al kyll, Cl-4
al koxy, cyano, nitfo, CF3, B al ) C(O) NH,
S(O 2NH2, C1-4 al kylthi o, £4 alkyl) or S(O
(C1-4 alkyl)} or a 5- or 6-nmenbered nitrogen
conP8fithg heterocyclic ring {optionally substituted
by S(iOhBlekords i) or C(O) (CL-4 alkyl)). 5. A
compound of forrmula (1) as claimed in any one of the
pr ebasChigordiai ms wherein R2 is phenyl optionally

subst i ed hy uar, chloro or CF3. 6. A conpound of
forﬁ@sg\&%l’?)’gss@)aqrr‘?gghi’n any one of the preceding

cl aRfres MaesRhNCR; 4By INysli@RRN subbtineCiBMptanpd{wilich aseiibmionally
(1) as clained in any one of the preceding_clajns

whepeishtu! dishalgdrioghal. @+ Akeanprondise. i R4Fs Gy

o SO SO CEL TR S PBIPSOEL i) o

cl ahsebatyl {ahjchdnelf optisradlypubstiadidby hilaj @, alkgy €i.naloxy, cyano,

0 Ty SO S LT

L 280 90 Oahy s 60, Cu s

di hygimo; Rittob€Hz IOETIaEhlaplky XSEONSHY SENeNEIL, Cars allrylthio, S(0)(Ci-4

' m gﬁ?yﬁ@f rSi(g)ig?é(ll.4 aqksylf)c}ljhéatgroaryl {optionally substituted by halo, C1.4 alkyl, C1.4
alkoxy, cyano, nitro, CF3, (C1.4 alky])C(O)NH, S(0)2NH3, C1.4 alkylthio, S(O)(C1.4
alkyl) or S(0)x(C14 alkyl)}, S(0):R?, S(O),NR’R’, C(O)R?, C(O)»(C1-6 alkyl) (such as
tert-butoxycarbonyl), C(O)(phenyl(C:.; alkyl)) (such as benzyloxycarbonyl) or
C(O)NHR"; |
R? is phenyl (optionally substituted by halo, CN or Cy.4 haloalkyl), thienyl or

halothienyl;
R’ is hydrogen or methyl;
R’ is hydrogen or C,.5 alkyl,

R*is a five or six membered heterocycle containing at least one carbon atom, one to four

nitrogen atoms and, optionally, one oxygen or sulphur atom,

- a ring carbon of said heterocycle R* being optionally substituted by oxo, Ci.¢ alkyl
[which is optionally substituted by halogen, CN, OH, Cy.4 alkoxy, S(Ci.4alkyl),
S(0)(Ci-4 alkyl), S(0)2(C1-4 alkyl) or heterocyclyl {itself optionally substituted by Ci.6
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30

I m dazo[ 4, 5c] pyri di nyl,
|,4,6,7-tetrahydro-5H1im dazo[ 4, 5-c] pyridi nyl or

W@ 285601989 t et r ahydr o- 3H i m dazo[ 4, 5- c] pyri di nyPQT/SEZ0$1000574

of which is unsubstitutedipr substituted by one or two
of the sane or different Cl-6 al kyl (for exanple Cl-4
al kyl; such as nethyl), C3-6 cycloal kyl, CF3, CHF2, OH

wh
(4l el BRI S0 SF el o,
S UPSXOI(l@lﬁ @dlkb%y)th €%\EF@%MM k:(ownr?gn 4 ESk}ﬂ( &g)l))N(Cl -4 alkyl)s, NH,,
0 | Ona supstltute
( LN gHkyD of S Ci M}ﬂ ‘3@01 4 ﬁhﬁvv#ﬁ%mw%ﬁei gytionally
Cl; ,
L2 LS BN it s
h ehsioger, 2. pitsiyl. alkotie T 6ol cygnamsmy| (Gl 2wl JS(0) 1«
I Oona -
& B PSSl S el FlG R CongRE L.
f Oor CRORRRY, |, A%y, opgémg(@gq aBS ) WakIRAhE 'élk?rl A diﬁhénaltyf’h%lbstltuted by

process conpr|3|n tive ani nati on a conp ound

of ﬂuom]l}]aCﬁ $ dtl)ceny\lvl G cycloalkyb €N Q(D)NHDJ@“@WGHYIQI 2 alkyl),

t oepRenE Brien oot S By bRloRetCn Ui T oS Ers, o,
t e”E%r@t Hl"tl% i W aﬂcygh S(@W@?Mlkyq)ibr S(@')H@?fh alkgn] wbedlyl [which is

conprises a conpound as cl al med laiml, or a

phaenierally |sebﬁtutl;tecbbscbqét>m E1.salkyl ChepikoRy. GlidO&Fs, cyano, nitro,

Pha eSO ORO Y & Vet o

phar MGfblﬁdsﬁblel y rlﬂg ﬁﬁ@@&bb&aﬁdﬁhé’teﬁ)bﬁﬂ@ﬁf beihg bptimllgsulsstituted by

medi_canent . nmpound as cl | msd | n cl [

phaﬂmé&y{ Eqpapna,llwb%mts@) g@ 5 helagar Qg1 S aﬂkwe oct;, N,
e

co "ﬁXOXm@ akkory ) CONH @@WC‘M ply)cGON(61- wéksd)zoﬁy%mumyl

t r ezp}g;q%]ﬁl Qub%]’zl’];u%ec(f éyvﬁalc?grg?l 1-4 acl[(ylaCE:.? a 8)%2 8%3, cyano nitro,
S(C1.4 alkyl), S(O)(Ci-4alkyl) or S(0)2(Ci-4 alkyl)}, heteroaryl {optlonally substituted
by oxo, halogen, Cy.4 alkyl, C;.4 alkoxy, CF3, OCFs, cyano, nitro, S(Ci.4 alkyl),
S(0)(Cy-4alkyl) or S(0)x(Ci-4 alkyl)}, heterocyclyl {optionally substituted by Ci.4.
alkyl, aryl [optionally substituted by halogen, C.4 alkyl, Ci.4 alkoxy, CF3, OCFs3,
cyano, nitro, S(Cy.4 alkyl), S(O)(Ci-4alkyl) or S(0)x(C.4 alkyl)], SO:NH(C1.4 alkyl),
SO,N(Cj.4 alkyl),, CONH(C;.4 alkyl), CON(C1.4 alkyl),, CO(C14 alkyl), CO(aryl)
[optionally substituted by halogen, Ci.4 alkyl, Ci.4 alkoxy, CF3, OCF3, cyano, nitro,
S(C1.4 alkyl), S(0)(C1.4alkyl) or S(0)2(Ci-4 alkyl)], SO,(aryl) [optionally substituted
by halogen, Cy.4 alkyl, C;.4 alkoxy, CF3, OCF3, cyano, nitro, S(Cy.4 alkyl), S(0)(C14
alkyl) or S(0)2(C1.4 alkyD)]}], Cs.6 cycloalkyl, CO(Ci.4 alkyl) [optionally substituted
by halogen], CO(aryl) [optionally substituted by halogen, C1.4 alkyl, Ci.4 alkoxy, CF3,
OCF;3, cyano, nitro, S(Ci.4 alkyl), S(O)(Ci-salkyl) or S(O)2(Ci-4 alkyl)], SOz(aryl)
[optionally substituted by halogen, C;.4 alkyl, Cy.4 alkoxy, CF3, OCFs, cyano, nitro,
S(C14 alkyl), S(O)(C1-4alkyl) or S(0)2(Ci-4 alkyl)], SO2(Ci.4 alkyl) [optionally
substituted by fluorine], COO(C1.¢ alkyl), aryl [optionally substituted by halogen, Ci-4
alkyl, C1.4 alkoxy, CF3, OCF3, cyano, nitro, S(Ci.4 alkyl), S(O)(Ci-4alkyl) or S(0)2(Ci-
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s alkyl)], heteroaryl [optionally substituted by oxo, halogen, Ci.4 alkyl, Cy.4 alkoxy,
CF3, OCF3, cyano, nitro, S(Ci.4 alkyl), S(O)(Ci-4alkyl) or S(0)x(C.4 alkyl)],
CONH(C1.4 alkyl), CONH(aryl) [optionally substituted by halogen, Cy.4 alkyl, C14
alkoxy, CF3, OCF3, cyano, nitro, S(Cy.4 alkyl), S(0)(Ci-salkyl) or 8(0)x(C1.4 alkyl)],
SO,NH(C1.4 alkyl) or SO;N(Cy.4alkyl)s;

- provided that when a ring nitrogen of said heterocycle R* is substituted by an alkyl
group, said alkyl does not carry an oxo, halogen, OH, C;.4 alkoxy, OCF3, NH,, NH(C,.
4 alkyl), N(Cy.4 alkyl), S(Ci.4 alkyl), S(O)(Ci.4 alkyl) or S(0)2(C1.4 alkyl) substituent
on the carbon attached to the ring nitrogen of said heterocycle R*;

the five or six membered heterocycle R* being optionally fused to a cyclohexane,
piperidine, benzene, pyridine, pyridazine, pyrimidine or pyrazine ring; the ring carbon
atoms of said fused cyclohexane, piperidine, benzene, pyridine, pyridazine, pyrimidine
or pyrazine ring being optionally substituted by halogen, C;.4 alkyl, C;.4 alkoxy, CFs,
OCF3, cyano, nitro, S(Ci.4 alkyl), S(O)(C1.4 alkyl) or S(0)2(C;.4 alkyl); and the
nitrogen of said fused piperidine ring being optionally substituted by Cj.4 alkyl [which
is optionally substituted by oxo, halogen, OH, Ci.4 alkoxy, OCF3, C(0)(C}.4 alkoxy),
CN, C(O)NHz, C(O)NH(C}.4 alkyl), C(O)N(Ci.4 alkyl),, NH,, NH(C1.4 alkyl) or N(C;.
4 alkyl)2], C(O)(C1.4 alkyl) [wherein the alkyl is optionally substituted by C;.4 alkoxy
or halogen], benzyl [which is optionally substituted by halogen, C;.4 alkyl, C;.4 .
alkoxy, CFs, OCF3, cyano, nitro, S(Cy.4 alkyl), S(O)(Ci.4alkyl) or S(0)2(C1.4 alkyl)],
C(0)(Cr4alkoxy), C(O)NH;, C(O)NH(C;.4 alkyl), C(O)N(Ci.4 alkyl); or S(0)x(C;-
alkyl) [wherein the alkyl is optionally substituted by fluoro];

R’ is Cy¢ alkyl [optionally substituted by halo (such as fluoro), Cy.4 alkoxy, phenyl
{which itself optionally substituted by halo, C;.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3,
OCF3, (C14 alky)C(O)NH, S(0);NH;, C;.4 alkylthio, S(0)(C}.4 alkyl) or S(0)x(C;.4
alkyl)} or heteroaryl {which itself optionally substituted by halo, Cy.4 alkyl, Cy.4
alkoxy, cyano, nitro, CF3, (C1.4 alky])C(O)NH, S(0);NHy, Cj.4 alkylthio, S(O)(C1.4
alkyl) or S(0)x(C1.4 alkyl)}], Cs7 cycloalkyl (optionally substituted by halo or C.¢
alkyl), pyranyl, phenyl {optionally substituted by halo, C1.4 alkyl, Cj.4 alkoxy, cyano,
nitro, CF3, OCF3, (C1.4 alkyl)C(O)NH, S(O),NH;, Cy.4 alkylthio, S(O)(C;.4 alkyl) or
S(0)2(Ci.4 alkyl)}, heteroaryl {optionally substituted by halo, Cy4 alkyl, Cy.4 alkoxy,
cyano, nitro, CFs, (Cy.4 alkyl)C(O)NH, S(0),NH,, Cy.4 alkylthio, S(0)(Cy.4 alkyl) or
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S(0)x(C1.4 alkyl)} or a 5- or 6-membered nitrogen containing heterocyclic ring
{optionally substituted by S(0)2(C1.4 alkyl) or C(O)(Ci.4 alkyl)};

R® and R" are, independently, hydrogen, Cy.¢ alkyl [optionally substituted by halo
(such as fluoro), C1.4 alkoxy, phenyl {which itself optionally substituted by halo, C;.4
alkyl, C1.4 alkoxy, cyano, nitro, CF3, OCF3, (C1.4 alkyl)C(O)NH, S(O);NH;, Ci.4
alkylthio, S(O)(Ci1.4 alkyl) or S(0)2(Ci4 alkyl)} or heteroaryl {which itself optionally
substituted by halo, Cy.4 alkyl, Cy.4 alkoxy, cyano, nitro, CF3, (Ci4 alkyl)C(O)NH,
S(0),NHz, C1.4 alkylthio, S(O)(C1-4 alkyl) or S(0)2(Ci1-4 alkyl)}], Cs.7 cycloalkyl
(optionally substituted by halo or Cl.‘;(alkyl), pyranyl, phenyl {optionally substituted
by halo, Ci4 alkyl, Ci.4 alkoxy, cyano, nitro, CF3, OCFs3, (C1.4 alkyl)C(O)NH,
S(0);NH3, C;.4 alkylthio, S(O)(Ci.4 alkyl) or S(0)2(C1-4 alkyl)}, heteroaryl {optionally
substituted by halo, Ci.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, (Ci14 alkyl)C(O)NH,
S(0);NHj, Cy.4 alkylthio, S(O)(Ci-4 alkyl) or S(0)2(C1.4 alkyl)} or a 5- or 6-membered
nitrogen containing heterocyclic ring {optionally substituted by S(0)2(Ci.4 alkyl) or
C(O)(C1.4 alkyl)};

R® and R’ are, independently, hydrogen or Cy.4 alkyl; or together R® and R” join to
form a 5- or 6-membered ring which is optionally substituted with C;.4 alkyl or phenyl
(wherein the phenyl ring is optionally substituted by halo, cyano, nitro, hydroxy, Ci.4
alkyl, Ci4 alkoxy, S(0O)mCi.4 alkyl, S(0):NH;, S(0),NH(C1.4 alkyl), S(0)2N(Ci4
alkyl)z, NHS(0)2(C1-4 alkyl), NHy, NH(C1.4 alkyl), N(C1.4 alkyl),, NHC(O)NH,
C(O)NH,, C(O)NH(C1.4 alkyl), NHC(O)(C1.4 alkyl), CO-H, CO4(C1.4 alkyl), C(O)(Cs-
4 alkyl), CF3, CHF,, CHoF, CH,CF3 or OCF3);

R’ and R are, independently, hydrogen or Cy.¢ alkyl;

or a pharmaceutically acceptable salt thereof.

A compound of formula (I) as claimed in claim 1 wherein L is CH.

A compound of formula (I) as claimed in claim 1 or 2 wherein M is NR'.

A compound of formula (I) as claimed in claim 3 wherein R!is Cy.¢ alkyl, phenyl
{optionally substituted by halo, C,.4 alkyl, C1.4 alkoxy, cyano, nitro, CF3, OCF3, (Ci.4

alkyl)C(O)NH, S(0),NH,, C;.4alkylthio, S(O)(Ci.4 alkyl) or S(0)2(C1.4 alkyl)},
S(0):R’ or C(O)R®; wherein R’ and R® are Cy. élkyl, CF3, Cs.7 cycloalkyl (optionally
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substituted by halo or Cy.¢ alkyl), phenyl {optionally substituted by halo, Cy.4 alkyl,
C1.4 alkoxy, cyano, nitro, CF3, OCF3, (Ci.4 alkyl)C(O)NH, S(O)2NH;, C).4 alkylthio,
S(O)(Cy-4 alkyl) or S(0)2(C1-4 alkyl)} or a 5- or 6-membered nitrogen containing
heterocyclic ring {optionally substituted by S(0)2(Ci.4 alkyl) or C(O)(Ci.4 alkyl)}.

A compound of formula (I) as claimed in any one of the preceding claims wherein R?

is phenyl optionally substituted by fluoro, chloro or CFs.

A compound of formula (I) as claimed in any one of the preceding claims wherein R?

is hydrogen.

A compound of formula (I) as claimed in any one of the preceding claims wherein R®

is hydrogen.

A compound of formula (I) as claimed in any one of the preceding claims wherein RY

is hydrogen.

A compound of formula (I) as claimed in any one of the preceding claims wherein R®

is hydrogen.

A compound of formula (I) as claimed in any one of the preceding claims wherein R*
is 1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl, piperidinyl, benzimidazolyl, 1,3-
dihydro-2H-benzimidazolyl, benzotriazolyl or an imidazopyridinyl (such as
imidazo[4,5¢]pyridinyl, 1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridinyl or 4,5,6,7-
tetrahydro-3H-imidazo[4,5-c]pyridinyl), each of which is unsubstituted or substituted
by one or two of the same or different C;.¢ alky! (for example C.4 alkyl; such as
methyl), Cs.¢ cycloalkyl, CF3, CHF,, OH (which may tautomerise to the keto form),
oxo (which may tautomerise to the hydroxy forrn.), Ci-4 alkyl substituted by
heterocyclyl (which is itself optionally substituted by S(0)2(Ci.4 alkyl)), S(0)2(Cr4
alkyl), (Cy.4 alkyl)C(O), (C).4 haloalkyl)C(O), (C;-4 alkoxy)C(O), C(O)NH,,
C(O)NH(C}.4 alkyl), C(O)NH(phenyl(Ci-2 alkyl)) or phenyl(C;.; alkyl); wherein the
phenyl of the foregoing phenyl(Ci., alkyl) groups is optionally substituted by halo, C;.
4 alkyl, Ci.4 alkoxy, cyano or S(0)2(Ci.4 alkyl).



10

15

20

WO 2005/101989 PCT/SE2005/000574

11.

12.

13.

14.

15.

121

A process for preparing a compound as claimed in claim 1, the process comprising
reductive amination of a compound of formula (II):
M
10
R l jR
L

2

R )

with a compound of formula (III):

HN
RP

R

(1)
4
in the presence of NaBH(OAc); (wherein Ac is C(O)CHj) and acetic acid, in a suitable

solvent, at room temperature.

A pharmaceutical composition which comprises a compound as claimed in claim 1, or
a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

adjuvant, diluent or carrier.

A compound as claimed in claim 1, or a pharmaceutically acceptable salt thereof, for

use as a medicament.

A compound as claimed in claim 1, or a pharmaceutically acceptable salt thereof, in

the manufacture of a medicament for use in therapy.

A method of treating a CCR5 mediated disease state comprising administering to a
patient in need of such treatment an effective amount of a compound as claimed in

claim 1.



