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WD 2009/ 016564 PCT/ | B2008/ 052989 1 2- Aza- bicycl o
[ 3.3.0loctane derivatives The present invention
WO edoaesses 0 novel 2-aza-bicycl o[ 3.3.0] octane PCT/IB2008/052989
derivatives of forrmula (I)1and their use as
phar maceuticals. The invention al so concerns rel ated
5 aspects including processes for the preparation of
t he conpounds, pharnaceuti cal conpositions containing
one or nore comMAUNGRyEh[F.D0MBetAc dblivatARg especially
their wuse as orexin receptor antagoni sts. Orexins
Tl(eo rpessmmt mventi@xX-raates dioo neydl n2-BzabicgitoB) 3.@lostane\ddrivatives  of
(ﬁ)e %Itl(h cg’hesilr ggpu g%]ph%mg%fealgt?cagp \égm\gleﬁn 18021:22)( % rgepns related
asg&ts I ledihg @rc&b’élséés epthcdprep@akon dif the cBinpdlnds, PRhdmaceutical
1998, 92, 573-585). Orexins are produced in discrete
COMPSHINES EONTRIRING QicedrANonsysosteandmefsfoanulagDnand gspecially their
ceptors (OX1 and OX2 receptors).
%%ggg%gygﬁ &%gg 0?%% (OX1) is selective for OX- A,
Ommthst(bexor &)r 102-A eak@toin B OXD)X-B3 acapabl scurepdptides found in
X-A as well as OX-B. Orexins, are found to stinulate
198&?@ WEHSEAISNIBAHNS ORI éﬁﬁgg%%li‘l}nﬁgj‘cﬁi RsRY 6‘?‘{)‘@1‘%’&@ 15228
arifb Gciophi [AURSA REPL didR%IRTogR IS AL §853n01’&%1s°§@§ﬁﬁfuced
k ani smthat ‘regulatés feedin behavi o
1n( &kmteaneﬂfon&etof a1th¢ la@edll hypd®®8ameQ an8 7138 86) G-Motaimeoupled

ot her Iso obser d that ins, .
repanr 4R erd b Brertr ST Rl iR DG biggtive for 0X-
APdant bekin? rdteyel (GRSiapfIablcGo BRRY ORCAQS well as OX-B. Orexins
narcol epsy as well as insomia and other sleep
arglifg@nddier ginfdierfepd icoRumiptien iatrats S@%gqstmgggglymgs)glcal role for
thés%%ﬁdei% asbrzgclilgoF Ml getﬁ%{l/ geeﬁaﬁcé(r%leésh%ﬂ%% ﬁri]la{: s }1161}]65 feedlng

bdhatibot (Fakesi S eMQ\mzllf 1998, Ohes513-5&3)a0urtke ofﬁlaﬁhmdestams also
i nventjon provides 2-aza- blcyclo [3.3.0] octane
obgaived dhatvarexingyiegpate sEatesorl slprp end avakefuliigen ppeng potentially

n&%ﬂ%lf eﬁﬁ& 21#35?0%@1%50{0 n?rzgl%gsr QQ 9050 @nfhid rﬁn%i oé[h%lr. sleep

parti ot ent e treatnment o
dlmﬂemgcmemﬂhdewsetdr iGrekdi 1@9%9804‘36@46&1) sl eep 25

dlsorders or cognjt.ive dysfunctions.in chiatric
OBl AREPBIDGIE ‘AR ripethe. X“@Bmt P oQiin Ay HEY | e mumerous

ind PR REIHs 38 M’!ﬁbl@@fes GORRRMNESmAhL1ikRauR, having a
pot ent 1 al ant agoni se either specifically OXi or

TieXaescot 1momﬁonmo@pt©2@zablcwﬂe[%hﬂbctamrderwaavpe rldéare non-

riv tlves useful as oreX| or anta ni sts ar
el ekt OF Gty SRS aoRma e SonRbuRfvah i Byfefiar of
pol@sail iResnf@e ddembitr st clg NRtidg BBy 8HiMlidg Hiflrders, sleep
octane derivatives as orexin receptor antagonists. WO

disgydgs (ressuitipCty SfBrG08s D5Byeyatrip anyl npup|ags 1@@6@@ of
Uémla% ﬁé S%Véllapf(kwcl%nﬁec%taf?' W%{gh’tel cocrglgg)u%ﬁg greqifno WY n% (éc)tentlal to

antagonise elther specifically OX; or OX,, or both receptors at the same time.

Piperidine derivatives useful as orexin receptor antagonists are disclosed in
WO001/96302.
The present invention describes for the first time 2-aza-bicyclo[3.3.0]octane

derivatives as orexin receptor antagonists.



10

15

20

25

30

stereogenic centers in (1S, 3S,5S)-configuration H S)
(S) (SY) NRI HNAOO Formula (1) 5 wherein A

WO epeesesH s aryl or heterocyclyl, wherein the BCYIB2008/052989
heterocyclyl is unsubstituted or independently nono-

.or disubstituted, wherein the ubstituents .are
D) i%h é@ﬁe%asﬁt?f“ ttheslBYeé’élPBocoPﬁlé‘i%q hd Camae.wﬂ 8ﬁ§‘?f§}“il% §Doyith the

stérgégeﬂ)@éemélrs in(($8,38)58y ebR@di¥tion (C2_6) al ki nyl,
(C1- 4) al koxy, (NR%Rggyhag%%en and unsubstituted or
|ndependently nono- or 16 disubstituted phenyl,
wherein the substitu rgyumdependently selected
fromthe group consi NCLR) al kyl
(C1. 4) al koxy, fluorineq amd Cril offf ne; B represents an
aryl - or heterocyclyl - g{ , Wwhé€ein the aryl or
heterocyclyl is wunsubstituted or independently nono-,
di-, or trisubstitutedBwherein the substituents are
i ndependently selected fromthe group consisting of
(CL.4)al kyl ,  (CL. 4) al koxhermuls(T} i £ | uor onet hyl , NR2R3,
0 CH3 and hal ogen; RI represents aryl or
het erocyclyl, wherein the aryl or heterocyclyl is
A uergadestsi drylt @&e@rocyicbd,ewhﬂdmrﬁlb yrydonbeteragiyelyl srunsubstituted or
. tris tituted wher ubstl uent s. ar :
infisBRRbe DR ot B infr sHERTD ¢ SbTLBAG: e ingepdenty
seldefed4iBhk e gfc% oAy Yof t@l PARYL, (ChEichéBRkPMRIChYalkinyl,
and NR2R3; represents a
(G, 4Bllmxw dNR? Ibenh@iﬁgmlarfgnld- ugpubstitit@l 2@ independently mono- or

dlsubs‘}{‘rb E&{I]lé ¥ oherlm )G(ISrl]l stlt?en?ugre\/\'mdepe er(ljt%p - la{tg% oy the

r-rndepen
grodi lsm(s@illnglba{&mbalkﬂm:: 4)aa1td§@z<ﬂucarnd: dndlcapeine; R2
represents hydr ogen or (Cl 4)al kyl; . R3 represents

B HyBicsgén aararyblomjleqewvc ybgropps yhekein thg apfeon Rsterocyeil is
B AR PL Ttk plh T2 f bl RO RS ARS b Sl

art | md)erpenl&ntlg? hdetectade froonr ther group econpistedge bé b[Cy Hblkyhr(ihe)atitoxy,

Ior , alone or in
3d€§E%ﬁe§&gk§6§%?ﬁ%ghéoﬁﬂhln or branched- 30
R%ﬁfe@etﬁé ogﬁ&%cy\élﬂh wheteth the GRIRR MeREQFELy1 B aimbesuted or
(Cl.4)al kyl groups are WO 2009/ 016564

1nﬁ®Ehdi®2@'08¢@52@893r tBsubstituydd, whﬁtrhlyll the prtspipientsiasomdepanldently
seseBileyram 6 e ey oraRhtey )1 CMBEE br dFEppEgXy helogen
triff@biMethyl and NR’R?; or R represents a 2,3-dihydro-benzofuranyl- or a 2,3-
dihydro-benzo[ 1,4]dioxinyl-group which groups are unsubstituted or independently
mono- or disubstituted with (C;.4)alkyl, (C;.4)alkoxy and halogen;

R’ represents hydrogen or (C)_y)alkyl;

R’ represents hydrogen or (C;_)alkyl.

Also part of the invention are compounds of the formula (I) and pharmaceutically
acceptable salts thereof.

The term “halogen” means fluorine, chlorine, or bromine, preferably fluorine or
chlorine.

The term “(C.4)alkyl”, alone or in combination, means a straight-chain or branched-

chain alkyl group with 1 to 4 carbon atoms. Examples of (Ci4)alkyl groups are
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The term " (C2.6)al kinyl", alone or in conbination,

nmeans a straight-chain or branched- chain alkinyl
wWQ@Qe@apl1ess4 h 2 to 6 carbon atons. Exanpl es of PCT/IB2008/052989

(C2_6) al ki nyl groups are Ssethlnyl 1- propi nyl,
rng't_ ?ﬁ%{ﬁ%:ﬁrogyl_ gg{)r:gﬁly nI buéy utd H%ylﬂse%gwlt}( %ﬂncgrt -butyl Preferred
aré?{@wmd Lthpe Mdsnyﬂef&fedlls hediynyl . The term

6) cycl oal kyl ™, al one or “i n conbi nation, neans a
Thpytetno a((kg,él)allgn}blu palwnct ¢r in 30mbm©t1@1arrb@ns astaight-ehesnpl ranched-

f , .
et fSTRE B0 L9 P PRSP RE FERBRET SP L soulkingly growps are
etHﬁﬂ?l QpsrepYl, 118htihhE 3tk I@ﬂml@lah wiynyl, RBQMNAct@yl-1 Butinyl,

nblnatlon means a group of the formula
3- (n@thyir)la?evaynyld ety Effiltltflﬁleoftleh?ﬁlﬂxlcl 4)al kyl " has the

T}%r Mho‘ttsg e)fc io ﬁ§71,SI ferR@S&bmaﬁéﬁr}n@aﬁs qecé/Q@)éEkgl §roup with

oxy, I SOpr opox
3 &e@carb(oﬁ a:tm;ns OJExarﬂipiésI of-(Iu! %)DyMoalEplegreﬁps@de ayaoprepyipayclobutyl,
and et hoxy. Most Ereferred IS nethoxy The term
QWKW?WylméWBH@Gﬁﬂ ﬁ@@ﬁb$ﬁﬁ*ﬂﬁﬂﬁ’ﬁeans a phenyl or a

R:Plfnh‘y(b a%&y” dignd’ Eﬁ 11? rCBﬁl%l gﬁoﬂ &Q%{% lé r%&ﬂy Bf tﬂ-éq?orrnula

roup may’ Be unsubstituted or in
(Gm)aﬁéy,l Oil in whlch thel subs{Ciiley” Wae e pretvfamslslg)sdzn $ipeifitance,

e in % ntly selected from conS|sttqg
sugh S ieThaat - DSOS Gy B BAPRYT: -0 ki sec-buidy or
teft Q)utéﬁ}a |P|f&%ﬂfed bl inh b ORIty Mggﬂ%}efehl'é@s@lgﬁgx

hal ogen and unsubstituted or |ndependently nono- or
Thii suvstdrylt etbnp mzfnynl compiapigdm meens saphe uana snaalnthylzgroup
i pdependent Ly, sel ect.ed f om t he ou onsi s
PeIelyamdieny| &5uidy L) B gy ke sl B "RhgSbqngently
mé@$edi- Aor th@llﬂj’sﬁﬁ%ti wherlythe stibgitdeatsmarp iff egérﬁféhﬂy REIB&Sd from
u

t he above- ment i oned roa&é whi ch is unsubstituted or
the nd@;ﬁ@ﬁﬁenfzq’qﬂwﬁtﬁao abboilt ut €do)aplepkkyh t HE2e)alkinyl,

(ng)q RSi S uﬁgﬁ% 8‘?1%11&4) al kyr %%?Y?@h%)%@%ew?@ BRSSHRHR or

ind&2nbgralykimyta- (OE1 déubstkosy, phERR3, whatiagehe ambstltuents are

nsubstitufed or independently no- qr disubstituted
mg ntl IV ARISEBA Ao ISR FREHIS O ngﬁ(i-“)%l[ﬂﬂeﬁirﬂg@m’iyy uorine
m%' gd fromthe group consisting of (Cl.4)alkyl,

Cl 4

alkoxy, fluorine and chlorine. Preferred
Inebaae‘rijAésepmmsl ‘farylAthe epn gsefatably’ meyis'the abeve-mentioned group

1 bst t ed d - tituted
et R R e R
subfBuSHY Sk tlﬂ&@kﬁde@ﬂ? dendene ﬂ@lﬁmﬂey Ee@dlﬁ,gnﬁg QP tdg)alkyl,

group consistin (CL. 4) al kyl , )cycl oa

4
(%@Eydpdkkbxﬁza)agﬂm@ RB1- 4)@12\‘07e3xa lé haéog@hemd unsubstltuted or
1n§ ddl t I in t oo&.oh? o?b%aslugs Httgﬁgg)ﬁ?r% Vit oY el‘gtefflle n[fle subste tuents are

1n&¢ﬂéﬁ&d:ﬂtllye nt seleBted Waratd 09/tBd. 656¢uBCT/ doﬁa@@% 0580989(C 4)alkyl,
In case "B" represents "aryl" the termpreferably

CnfeEH@XVh@uQi@@\P@d BlRringrirategice gpamphes Bfeiesn “A” represents “aryl”

alr%J ;| gﬁ{ijlggt t{ﬂt'éhte ga Ofhd %ﬂ?xﬁwj erﬂ&ljl&{ gpn 8lsubs(g11tuted oﬂhenyl (preferred

monosubstituted phenyl), Whereln the substituents are independently selected from the
group consisting of (C4)alkyl, (Css)cycloalkyl, (C14)alkoxy and NR’R®. An example
is phenyl. In addition to the above-mentioned substituents, the substituent “A” is also

substituted by the substituent “B”.
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substituents are independently selected fromthe group
consisting of (G _4)alkyl, (G _4)alkoxy,

wa eioPoussonmet hyl , NR2R3, NHC(O) CH3 and hal ogenPCT/1B2008/052989
Preferred exanples 5 whereish "B" represents "aryl" are

unsupstituted qr independen no-, di-, or .
InyGasg u%str TRTERY ﬁﬁ&’én% °epr ggp%ggp%% tﬂs @bove-mentioned group

whitR UPhbdvdtirted Ble WYdchendiy Ghéhd-N8i-, SHRSdubkiaRYS w’iﬁ%{?em the
i ndependent |y sel ected fromthe group consisting of

supgtituentalaky lindopSidently) sldetedy frony ifd gemupneansishing NR2(3,4)alkyl,

S RS N S A G TSR T e e

wli’é?@ﬂﬁ)”' B” Jcpreichnl ﬂeﬁ?l"’ylme énsi,l@stn@twydrpiﬁaslyéndenﬂy mono-, di-,
5- di net hyl phenyl 4- di met hyl pheny

tflsubﬂlﬂ%t%twpbh e(ﬁgﬂfel’r@- ensor Op h@lﬁ‘}lPStltlkte(f | Rhepsbhewlarein  the

su st&ﬂ%l% %fyglrﬁgééqend%tgfr s%‘%%'g% Jﬂt??:’ gfbug hé{& n%p&edbﬁ Dalkyl, (C,.

4)£ﬁk@Q€ttMﬂ‘&5F0ﬁﬁﬂiy$,nNRzla3nCNl3€((D)GH3| wal hﬂegehy tmb&ﬂydi (Glu)alkyl
ition to the above-nentioned substituents,

N‘é%@i@% élhﬂuorgme?hgl g brdpesq) t%wwéew%gbwbénmethxlphe&ﬁ 4-

r
métﬂ%@lﬁ%?tll ’gSn 5 Ql'ﬂﬂeth?l h@@’e . g%ﬁ%ggﬁenﬁby% 4e(f1n @t henyl 3-

fluwdoeteni/ls Mﬂam@hettyﬂu édchtrophedel ehrtiemtdphengn ($4 drﬂuorophenyl

s difonistf T uoduomnsra-aarortifale; -t eaRoPFTRL; et 3

m%sr ?pt hy §§dhﬁ8ﬁ egh f 1eMabbhee-BcRtibhO rb%bﬁ{théiﬁs the
(C A al ky 4) al koxy, trifluoronethyl,

Suhlrrﬂ@(l@tCH@ lfaatttleh%d T@gbﬁsub%‘elﬁ@tr red exarrpl es wher e| n "A"

s R o el FRGERS "5 B bRt 15%8&9%3%“ Ftans a

biphdhyb sEdupUivRidh fi funsubstifbed Wﬁid@ﬁéﬂd&ﬁﬂ}ﬁﬁloﬁb BPAGubstHhted for
or trisubstituted (preferred nmono- or disubstituted)

“A ogndgsubsijge e pPhMPRer, 41198 trisubeHtsd deie Bl ndetsam thersupsfituents

or? AP dhaly B, OB e OmSh Cohi%ifd of EFA)EW Cagleliory.
triRbotoaiied ENRSR * zNHCCO)Um etnelrhnlqsgeﬁf Bredidrtod m&qﬁest\kzberem ‘A”
anl%bove ment i oned gr.ou

h stituted .
nd@p&ivde Aenrgschisn oarypdﬁre biphonyl| SR, :qua@h'eay%ﬁ%@?wuted or
h .
1n&érb%nd§dﬂ gfzﬁlbweaf alogt;%u%i ZFPﬁy ;enéﬂgxéu&%baﬁﬁ &4 Ji" ABhS-NRi- or

oup consi sting _ oXy,
trlblaiistlgm'd (prefefredioroopedhyibulanitdRIR3“B'H rvdfeeeln elok substituents are

infSiepiorab s SRS ot (e 2oy Fonnaits Gy (§ypalkyly Gaalioxy.

mﬂﬂof‘og{gm}m@haﬁao &deans a 5- to | 0-nenbered nonocyclic
or bicyclic aromatlc ring containing for exanple 1, 2

Ingras@ Rheeessatsormsyl” st teementeferabhy mgseﬂle alnovwga@hmmdgroups
f t
wBEh D B o oGP aRbot bt T BRI R SR e

subSt@¥@ndlayd ,inddpasicaz ol selle,ctedt Rognye, gfdﬂlpaé’(ﬁisiéhn% of (Cy4)alkyl,
I sot hi azol yl , thiadi azoly rrolyl, imdazo
(pr}aa@eﬂyyhlalogem %iéblpwmetm azéd)@/ G GB’GEFYIPWQIB@@%J 652889y,

ha?os%l nb ?ﬁ@ua@%@%ﬂg pyridazi nyl, pyrazinyl, indolyl,

uranyl
The term heterocyclyl” alone or in combination, means a 5- to 10-membered

monocyclic or bicyclic aromatic ring containing for example 1, 2 or 3 heteroatoms
selected from oxygen, nitrogen and sulfur which may be the same or different.
Examples of such heterocyclyl groups are furanyl, oxazolyl, isoxazolyl, oxadiazolyl,

thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
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I sobenzof uranyl, benzothi ophenyl, indazolyl,

benzi m dazol yl, benzoxazolyl, benzoi soxazolyl,
whew20t1dssezol yl , benzotriazolyl, benzoxadi azol PCT/1B2008/052989
benzothladlazolyl qU|noI|myI |squ|noI|nyI

DD PO | By PRt a7y o dolsl-q fadidolylo, Ppagpfuranyl,

iseBehaFatAk L, 5b@ﬂz§‘bﬁ'idﬁ1@egj?ﬂl 1hﬁﬁ26340[ %e@zlﬁ‘ﬁ&bﬂ)l‘y{jyl berYoxazolyl,
i m dazo[ 2, 1- b] t hi azol The above-nenti oned

behedzlsrmqlwl yhengwtb@p@lyhéyhmtsmz%sé benronpditdolylt behzgthiadiazolyl,
i tuted I .

S T R T I A R P T

lﬁlﬁmﬂ@nﬂﬁ%&aﬂomg @fpyl(l@l @raidwﬂl 5-41pSriBl BN Cnaad Ayl ,2- a]pyrldyl

koxy, trifluoroneth

e
orNREﬂ@SZO[NH@d a@Ptyl aﬂ@? 1@@@%@?@ gﬁﬁfﬁocdﬁlﬁ rgd@n@rmamtalsy be
hepyl
orl R P ht BT B or SURRBE Pheein he sgbuiens
ar€ dmdebsidengdy @éleété‘dl -fr‘@)hﬁﬂieygroup é@swﬁhgldﬁ 0Ky, alkily QCg 5)eyc9<mdkyl
chlorine. In case "A' represents ' heterog3cl

Gorfhiplor €nablipiedrioro EBovETIRRL e fﬁaﬁg@)ws and
b oot B ond SE P BTRER g eRRg O wherein. the

subvtitosih sird tlmie@dl)demErRileetetdhﬁrosuﬁset gtawpntansatieg of (Ci.q)alkyl,
| ndependent | cted fromthe group consisting of
(dcgﬁ ﬁ%}‘éﬁ %ﬂfm%(aeg E YEDE! oal kyl, (C2_6)al ki nyl ,
In{cede A atdpes¥nts ¢ f%‘%@yclﬁalt&g@ﬁn Péfeﬂdﬂ%@atrﬂstth’é z?cQ)V@fmentloned
eny

i ndependent |y nono- ‘or dlsubstltuted wher ei n
grows whivdt ist wsnbgiteteé drniddgnsndemtyl ynoge+ et bstitotert (pecferred

;
bR REOZ R Lol sa) b ¥enmbitn TR hgnay seecced
frefrhne brsap toondiftinpase(C) Aalkye PEs Rt BalkRBY(€Y. 9@1\&@1{}&” (C 4, fagkoxy,

term neans the above-nenti oned groups whi
NRR wibglogen pad uspubybiésudis tideprndantly wisspeph dtSHbstltuted phenyl,

wt?%%f%h‘gll‘%@ t’lth&kt%%_keg;}%@g?%ogeﬁ@lSQEC%B ,\1’&%&3&@5 r8\5% %Qnsg&mg of
(CﬁXﬁﬂ@ﬂQlehﬂmeyﬁhmhnemﬁ@CHSﬁﬁés "heterocyclyl" are

ubstltuted or nosubstituted thiazoly], oxazol
npay WFHGHWG foged, gend Egmaeﬁ i Ca("?)r derﬁpr@ae%. Jé&telow yl e term

m‘%%r CyC afﬁﬂhﬁ)‘h L%Bﬁ d %vh‘fﬁl g% (Jﬁlt ul;srﬁﬂﬂed (09 sish&dub¥ituted,

i on
windyeme thee rstlb&mmm subdtditedigndms, theh gr@upb $bn$1$1mgt of A'Cisgalkyl,

Iso S sth ubstituen t her,
(CExhnppelTnart s MOk T BsEEh: S5 leer vyl | “Randegints
h@fer6 f Fubst LAWBHMEtclSor MORGEBOMLRE tlayazo@ @raeolymynmldyl
2009/ 016564 PCT/1B2008/ 052989 6 S
ang py®z®yE a@referredt)thiazolyl) wherein the substltuent 1s selected frorn
(Crq)alkyl, (Ciag)cycloalkyl or NR’R’. In addition to the above-mentioned
substituents, the substituent “A” is also substituted by the substituent “B”.

Further examples wherein “A” represents “heterocyclyl” and one of the substituents is

represented by “B” are:
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SI NF~GQO SSS Br ~F~CO H N- GCGFBr NCFN S
SSI, OSZz ~0NV~CF3 N FSHNSIn case "B"

WO epeseH s “heterocyclyl” the term preferabl yPerEm808/052989
t he above-nenti oned groupss which is unsubstituted or

I ndependent |y nono- i-, or trisybstituted (preferred

nono- N \dlsubstr%pkgg) wher ei rfNtthe substitugn{% re

[ sel om t p consi{ sti of

(G _4)al ky (G _4)alk , trifluor hyl ,

hal ogen (preferred: (G _4)al kyl, trifluoronethyl “and
hal og In additi to the above nment i oned
subs%#% the/ég ente;?jgs at acheg o the
subst i ". In“case~ fs/"herer | "
t he ternrpreferably means the above- tioned

whi chyi & unsubstituted or independently nono-,

trisuostit (pr rred 10 uN bstl t ed
i ndepeident |y nond\ ubst+& erei g
substituents are i Ie tedefro repp

consisting of (G 4)a|ky| (O 4)a|koxy halogen
trifluogonmethyl and NR2R3. In a further preferred
enbgj” _BA ca§$\R1 I egFgs Hﬂg “heterocycl \ the
term geans the aboge-ment i oned sj%@ i ch
unsubstituted or independently no di-, or \ 7
trisubstituted wherein the substituents are 15

consi sting of

n. In a

i ndep ently selecN fnmqghe gr,ou
(G -4) glkyl tr.@m% ﬁr .
further p ed enbod c&se \R1irepresents

"heterocyclyl" the ternrneans t he abo

In@aQU83° %@f@%&lt? FE MBS il i RH ?erfeﬂaﬂg/edg@dﬁg @ 4d6ve-mentioned

nono- di subst it ut ed mherel t he stituent is
groepshwyhich YAOIIB009h@ ddb aﬁmda@ﬂeremmenes 2o8®r trigubiRtieftak (peaferred

exanpl erein R1 re het erocycl yl" is: \
P R iyl sl pdeisasy SR g anacTRa sl sl drom the
grofi®lc8haaue! ¥t (C _ﬁalkyll,\V(C'l_q)llko&ﬁ trffli¥romethyl, NR*R? and halogen
(preferred: (Cia)alkyl, trifluoromethyl and halogen). In addition to the above-

mentioned substituents, the substituent “B” is attached to the substituent “A”.

In case R' represents “heterocyclyl” the term preferably means the above-mentioned
groups which is unsubstituted or independently mono-, di-, or trisubstituted (preferred
unsubstituted or independently mono- or disubstituted) wherein the substituents are
independently selected from the group consisting of (C;.4)alkyl, (C.4)alkoxy, halogen,
trifluoromethyl and NR?R’. In a further preferred embodiment, in case R' represents
“heterocyclyl” the term means the above-mentioned groups which are unsubstituted
or independently mono-, di-, or trisubstituted wherein the substituents are
independently selected from the group consisting of (Cj.4)alkyl, trifluoromethyl and
halogen. In a further preferred embodiment, in case R' represents “heterocyclyl” the
term means the above-mentioned groups which are unsubstituted or independently

mono-, or disubstituted wherein the substituent is methyl.
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5 The term "NR2R3" neans for exanple NH2 and N(CH3) 2.
The term "pharnmaceutically acceptable salts" refers to
WORIWINssL£, | norganic or organic acid and/or PEEEB2008/052989
addition salts. Reference can be nade to "Salt
| ection for bas drugs”, Int Pharm (1986),
Pr3ferrod gydmaly Whergh PR rreRER BHBBUTSRRETOr the. i nvent i on
conprlses conpounds of the formula (1) 10 according
to enbodinment i), wherein A represents heterocyclyl,

wherei n the heterocycly\7is bstituted or nono- sub-
Ktueat is selected fromthe

stituted, wherein the su
group consisting of (Cl_4)alkyl, (C3.6)cycloalkyl or

F&E@Rﬁreférfdd)exé‘mwrwﬁ%mme&eg&fst“hefer(tdyelyu ngention
conpri ses conmpounds of the formula (I) 15 according
to any one of enbodinents i)/toqii), wherein B
represents aryl, wherein argl is unsubstituted or
i ndependent|y nono- or ddsu tituted, wherein the
substituents are indepe y selected fromthe group

T$$$$$ ngePﬂV&c£ﬁ aIk eﬁéﬁ%éoxy iv) A further

TIRRRE '"ﬁf?cfﬂﬁlaégut&zﬂﬁl adagﬁam'e @mts@qeﬂaw t%%nqgﬂlé OiuBEanRIorlfianic
formula (1) according to any one of enbodinents

acidaind/py ba&@haeiuqum Ritsr Bplceanentcan &e yhadsr tohetadir sstogtiby [for basic
mher e ar r rnocyclyl is unsubstituted or
driigsg éz gﬂ (x%% 3:ﬁ?bg'zgzbstltuted wherein the

u)spltﬁfth&xueﬁlscﬁmw oie pevEheish lcympsisdsecdn@sbuh 89 BT teformula (1)

group consisting of (Cl _4)al kyl, (Cl.4)al koxy and

ackaidingdn cmbedizient epheigent s a 2, 3- di hydr o- benzof ur anyl -
4] r v )

A L g B ) A A e ono-su
stitaegyouingsinahe slistifuentrisl @locted fram el gtormg doasiativg ofNEC 0balkyl,

enbodi nent s |% t;0 i1v), wherein A represents an
(Corlerelryiyl of ¥ ﬁézolyl or a pyrimdyl group, which

1o

RS R GRS R T
acoérd(r@]lorh)lﬁbkqbf erflggglidFuty ¢) toal) kyherain NH2. WO

2009/0 656 /IB 08/052989 8.V A furthe

B e ort Y o TR A it o Liiha blells ot aiilsbisatty s or
dibsitakcd, (WhercirGRO rsﬁb:ﬂﬂuérﬂ?s ary ufél@ﬁerféf%nt%ﬂ’@@l@bte@ M the tQoup

V), wherein B represents phenyl, wherein the phenyl is

coppisiise Cutatkybr(Ci- nﬂaléfpendeﬂnmymw&n@, NHE(O)CHs and halogen.

S b t|tu nth substltuents ar
ivf PRk bR meli B st Dol AR TR e of the fgmae @
aceéﬂcm@talahybne bférﬁﬂmmﬁlemﬁmslm)amem ogen. vii) A
further enbodiment of the invention conprises

R CISRSSRIHEaTyHPT RH@rop s W vACern the ged o diciegpayslyh yunsplstited or
RELTEZ k) o S R LSRR ety
seifd@tedhfrghdlhp&gralqe consisting of (Cy4)alkyl, (C,. 4)alkoxy and halogen; or R'

represents a 2,3-dihydro-benzofuranyl- or a 2,3-dihydro-benzo[1,4]dioxinyl-group.

v) A further embodiment of the invention comprises compounds of the formula (I)
according to any one of embodiments 1) to iv), wherein

A represents an oxazolyl, a thiazolyl or a pyrimidyl group, which groups are
unsubstituted or monosubstituted, wherein the substituent is selected from the group

consisting of (Cj4)alkyl, (Cs¢)cycloalkyl or NHo.
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unsubstituted or nonosubstituted wherein the
substituent is selected fromthe group 10 consisting
wW@R000CI65dd al kyl , trifluoromethyl and hal ogen; BPCT/HR008/052989
represents a 2, 3- dlhydro teenzof uranyl -group. viii) A
further e |nent the jinvention conprises
vik HEmBpdipmeat P%ﬁmrl&ertﬂpy CORPEISTHF ﬁ%m thenforgpla ()

ac@&%ﬁ%’ tmﬁ% Sné df érﬁbdﬂu'n%nts W8RG wheeihepr es ents a
thi azolyl” group, which group is unsubstituted or

B menmessotssithenyly edherein Shonptengi 1s msebs@tm@i pt inelapenidgntly mono- or

REATEIED ol AT YIS STORUBAT IR Ry Shth i by rour

conbiStin YR, i, Alky$ AFRLbBaR G0 BROMISE0f the for nul a (1)
according to any one of enbodinents i) to vii

viphe feither \garhe dmReem of ithe eyertantontytseh garppoungy OEkl@nfﬂr@yla ey
ac%rdﬁ{ge[% ecllflg Sgef‘ Spmmgntgq)ecos(f%l g/%%l%gn fromthe group

R]6r-ef}&tsh},t$ a mndazdpﬂ 2 bﬂthlidzbl‘yll az o lbenZviwanzdyydrowp abiicl groups are
(1S, 3S,59) - 2-
u%wrfu% Plzamneswsaw%%wwr)ﬂnzthszsabww of selectest Hemathe-ggoup

conylkﬁw%g?/ d1 ﬁiﬁgﬂl{ﬁ gtflﬂuoron}etkﬁll 51121% Ihglo I‘é aorrtl){o ){ yﬁ)rle%engsca 2.3-dihydro-
be[n@qﬂira%@l 5@)1})2 (2-am no-5-p-tolyl 25

Vlh{);A] bo 1r?1(e)1?ty of)the2 1navzelziltkl)olnC OCI’LI? 's?é's %'omlaglﬁ} n? the %lorrnufa (D

! boxyl d
{6?%@2%a%%ﬁh@é?&h@xﬁm@&%?ﬁ@%@bGmﬁﬁ&ﬁf oxylic aci

A phpreyénys 2- thiszhlyl -gréripazuiieh £reur bongdupstituted adsi mpodsubitsted,

0l.0
BB HBT SR B e o thes sxainn sapisinea of (€1 etk
(G %jcs%l@ﬁk?ﬁ)rl\?H£ 5- (4-fluoro-
- 2-nmet hyl -t hi azol e- 4- carbonyl ] - 2-azabi cycl o[ 3. 3

1x§)@] ﬁ)@’thg}h emBodimest Al fhe-ignsndien cgprises compounds of the formula (1)

ac??”ﬁ?@é'ag%%gé‘f%@& ALY BRehSahekar boxy i ¢ aci d

‘t)oﬂa?fdpedsbtydhyti‘r‘t)gaﬂol e- 4- car bonyl ] - 2-azabi cycl o[ 3. 3
. 0] oct ane- 3-yl net hyl } - am de;
6 thhyl |n1dazo[2 1- b] t hi azol e- 5-car boxylic acid

E)%a('ﬁl;% HORIQRML e From the %rouéa consis tln

eny I azol e-4-carbonyl aza c 0
6- [\/I}:tl&l@l]nutatza[@el—ﬁ]thlymieﬁlfoﬁﬂ}oxyhm daid M(P@GSﬁS}BSB@ethyl-S-p-

| B 0 8/ Q529
togﬁ{m 098 [%zaZbe%lﬂ[ > Blogtasedaylpstiytlramigde; g

6 Mel@la?tﬁicﬁi%[ﬁzl' B:Ehlﬁi’cﬁé @Rfa%?h@amd [(1S,3S,5S)-2-(2- armno 5 p -tolyl-
3-trifluoronet hi azol e- 4- carbonyl] ab

thlaquc’rdofa@b@lyd))]-bﬁzmdp[3 9!06@&%13@%3 -ylnegtind g-amide;

BRI RER SIS o5l 173549 3o

plﬁaymwbthylzﬂmamwﬁb@xﬁﬁ] 3. aQMﬁ@io@(bI@ 3B ytams-Bylhetapl degide;
Benzo[ d] i soxazol e- 3- carboxylic aci

6- Meﬂyls@@stL pHbipzle-Rr@rtaxyhie ny|ayLd2 et Ay3S, 58)-2-[5-(4-fluoro-

| :
P e A o S BF 2O R U AR B3 e
6-Mciif5;| 381 %Y [22H-b PhibdlESuarmxpheny lapd2- metl By3IS;5S)-2-[5-(3-fluoro-
phenyl)-2-methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide;
6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid {(18S,3S,5S)-2-[2-cyclopropyl-5-

(4-fluoro-phenyl)-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide;
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t hi azol e-4-carbonyl ] - 2-azabi cycl o[ 3. 3. 0] oct ane- 3-yl net
hyl }-am de; 10 Benzo[ d]i soxazol e-3-carboxylic acid

WQ ¢FOBS6HS) - 2- (2- cycl opr opyl - 5- phenyl - t hi azol BET/1B2008/052989
4- car bonyl ) - 2- azabi cycl o[ 3.8. O]octane 3-ylmethyl]-amd

6 &e}_lg%g@u@g?ﬁézlr Flg bl?%r)}) g%}'lc{g}: . xghé ﬁa;pl?cf X{% é SS%E 9 [2-cyclopropyl-5-
3 tfﬁhtiwon{em%ﬁle@ylﬁﬂﬁ%tbomarboay@éaa%wﬁ16{&3} FolhRcsane-

-am de;
ﬂﬁwﬂat)hmmko benzof ur an- 4- carboxyllc aci d

BokORRoY Rl EraBatilie wioRl PSS Resh 2 aatRed-srogplythipele4-
ca30 Iygg _Idblcyals] 3. D]octane 3-ylmethyl]-amide;

ydr o- benzof ur an- 4- car boxyl i c

Bc{t{zg@]r\gg&aggbe Peqrgoxyict |agisk o phdhyP)-245- (.3 chloro-phenyl)-2-methyl-
BRI RA0) S GRINS B AP R Qhiad O oct ane-

B&],ZB Ed]isbya:kbm-benboiﬂrca r&cfh— CHID, GSySlSD-(Z-[é qBeluoro-phenyl)-2-methyl-
1S, 3S, 5S) - 2- ( 2- | - .
thtaﬁ?lsfb%b%lyaa%ﬁmncl 3 é?&%tw&y sty lppgidane- 3- yI met

Béﬁib%ﬂ??le&@le ?Qar%o%d? (ﬁS § %S?&%%cl%pﬁ%rypgﬁlehﬁ -thiazole-

aci 1S, 3S, 5S
4tmb6mﬂb2@nﬂnhwﬂdﬁﬁdﬂymandﬁm@mﬁthAmnérbonyl] 2-azabicy

. 3.0 t 3 t h
2 g P AZ o7 Pt 3 Do e A8Fa-5-(G-chloro-phenyl)-2-
rnét(l lsbhga%ofési Ca?rb&%llf 4- aQ&B?ESQ‘ld:[b 8 bitartes-3- ylrnethylé -amide;

hyl -t hi azol e-"4- car bonyl ] - 2- azabi cyCl o] 0] oct ane-
2 g@hyf@pmngofmanfﬂecarb@grllc acid  {(1S,3S SS) 2-[5-(3- ﬂuoro phenyl)-2-

Rt o ST TR O Pyt -amice
2 mmydroiﬂéhib?f@ﬂaﬁ Mcﬁm;@ueyl hcid- az@bj3syss) ol B-@- M eetpasel)-2-

yl met h

g Y Bp g e e B B - anehiayclalP Belgutons- B traethyl-amide:
23 kR ARG P iR AOBID Jadid 1DURTS 39,552 (2methyl S-p-tgiyl-

thia@dlect-eatbor3d 2 -artbigiclo{ ABi0destane-3-yImethyl]- armde
ro benzofugan 4- car boxylic

2 fﬁ@%@%@o foran=}-qasboiygies | uordst henyf(cl 5988, 359-2-[2-methyl-5-(3-
tn@i'ﬁBl%Yﬁeﬂw IrAeI PR PRRHbhy F22E AR CHG0 Fodtahl 0G1ADRY 1) -

Di hydr o- benzof ur an-4- car boxyli1 ¢
mm@ed {(18 38 5S) - 2. [5 (2 4 di net hyl - phenyl) - 2-

2 %Fﬁ%{)&{g}px}o 131{2}5 élgcacl:r OXy 1cyI lcu% aﬁ?§5§%§5 3[[§ (;f b clrgg tp enyl) 2-

rn@th%l‘s %%M%é@c%@@%ﬂ{ %fa%zﬂ%clé‘%cﬁ(f[g ?g)ﬂb!&thﬂ‘e @-‘Srlrﬁ‘ethyl} amide;

lhxdrothqn@zf@ﬂae Mcaébawbnwm]d» BB Ae s @l/r@}lb’éﬂﬁhﬁ@l) 2.
| th V‘D 200 B 989
mi%%t”h%zaf/ BBk drtr Ao CRaulFeT o Ry o

2,30y &S, bedofdrah - cﬁa’ibdkyﬁb nEtabM' plien 8K $5S22-[5-(3-bromo-4-fluoro-
met hyl -t hi azol e- 4- car bon 2-azabi cycl o[ 3. 3. 0] oct ane-
pl@nylp-ﬁgmﬁyy h-thiggp lged- carbonle2 azabicyclo[3.3"0]octane-3-ylmethyl} -amide;

2 % P}@g%ggbfg&[{@% gﬂ&@l a[cc‘?c[ Qﬁ?@’ %@%ﬁ?)[? 1(3,4-difluoro-phenyl)-2-

m&hphﬂﬁ@zb}et-mbabmh}&}-ﬁ-azﬂnhmmwb (Heaziad3-giratthyl3-amid¢;oct an

- 3- hyl } de
2 §D§h§rﬂ SRRt b i HoR#51°8 el 24-dimethyl-phenyl)-2-
mét(l}lsth’r)’eéoési ca?rb&@ylﬂ@tagélﬂlcﬁ'l(ﬂ@ %rmbctane 3- ylrneth%llg -amide;

hi azol e- 4- car bony 2-dzabicycl o[ 3 ne- 3-yl net
2 ﬁ-pqucbrmbdezofmd -4- @;r@@@lhwtrd){(ién};&;ﬁ SJ)F23:[15 @, é—drdhb)(y-lpihcnyl)-}

rngtﬁyl thga(zll'S 4?’ érg S1)1y1]22 (azabl loctg 3o(ﬂXctane ?rné/tllyl} amide;
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t hi azol e-4-carbonyl ) -2-azabi cycl o[ 3. 3. 0] oct ane- 3-yl net
hyl]-am de. 10 The conpounds according to formula (1)

woreapooessesed for the preparation of a medi cankeit/|[B2aesd52989
are suitable, for the prevantion or treatnent of

iseases selected fromthe S
2 SURFR e egh desaed e aaind 1 S8 ok Vel Gelfia tyighenyD-2-
man9ll shmmzacar%ﬁﬁ}:ﬁiay@m&ec%[%l(ﬁoctéﬁé 3? Sfiyl0 fanﬂ’aén c
epreSS|ve di sord ers, del Irrum OtIC dISOF ers,

2,3 Ehhydptheemifaran dacaabanyiic @@l{@@p}& é‘isbr%r[Sl lé[iah@éyl@malo -pheny!)-
1 :
PRSP TR OB e e kS D e M e DGRl ©

2, 3MihRiry-béhsida4Scarbedylidi ngagigner gl 8385 S3PXi2ehythyl-5-phenyl-
obsessi ve cgﬂfuIS|ve di sorder, posttraumatic stress

thigzeleridearbonybni-azabicygbatd 3. %qtanwbﬁhn%lﬂylbmmee anthxi ety
[ nx

2.y B TR G o SRRSO R 5. 58 PYERBRPY - K pony-
thiayple st-adrbg@sy e araid yehl[3 OIO]MME:I-I;glmaEﬂ] |-etidzns,

di ssoci ative disorders 20 including nmultiple

personal ity syndrones and psychogeni c ammesias; sexua

[ s :

RS e B D pap SE SRS i prepagtan of @
meditdnoerawadd furcosmitablec ddri ths; premmleamdr@naaﬁtdfediiseased sdected

an sthetic 0 ness othal c- adr enal )
g AR et e SN RFRSH TR e, fyession and
cy%fb‘fﬁﬁﬁ'iﬁ’ AL ERP &'u%s%f t?iﬁn s @?%ﬁ@ﬁ@ eyﬂl\tehdgbﬁ%ﬁs @elirium,
such as neurol ogi cal I sorders including

psmelm’c@pétsmd@mpaﬂc lzapl@rem@stda@ww eghiggpidewae dekisioapl paranoia,
nea; .nar Y, ronic fati
o RUGRH: JRBLER, AR 1 BLGRI af P eRRLEY GRRBIRS, soniggafipsive
digdrdérsli apattyl disbRIBAMMARIIRN GepatRsdMhasty, Dbespiviadtenpulsive
schedul e di sorders including jet-la all denentias
diggydere peiiraymaicayiesuiceiden Panis attuq@kSh é&ltl”lﬁ‘;? P ppabistansisty and
e
oG8k RPUEEOERREL AR AREARLAR, Sl SN Lo TRl and
reimetateahent;edl laty et GfQﬂycldﬂ@g(d:ahes iphgsichddditisats| dissadisieasiesrders
pasticity, tre anenent di. sor ders;

m%lt}g‘ﬁgalﬁ‘é P& RRTORHLY r@ﬁleﬁnﬁ@c@%vc BYBNG JBEPsas: sexual and
HLQARg ﬁ?ﬁ’ﬁ@éﬂo‘ﬂ? Sﬁi&zélﬁis@ﬁfa? Fdn*dﬁbﬁ‘ Ganlgu Q&dlE‘t%P Nto$orance to
eut zf el d- Jacob Al zh e| s di seases and Tourette

nasgatiats oore ;withdyotal ofrhinc nhabacsl msndamdosmsqstheﬁar kslnsamiesthetic

relsia Er eV B 06T odSbiE e | $BD0S0Rg eHL 1 and

cutca@luﬁﬁthytﬁﬁlry a8ty Hlsﬁﬂpﬁ%bsaassbé?i@feﬁ%tﬁ af&sasch isté bdlBeurological
denyel inating di seases; spinal and cranial nerve

dighrderaswstudagy Inauroaathageoanr enil ntﬁ@‘é@ﬂﬁylegeyg}’m@p@?,, sleep apnea;

e PR S R PR e SO s
typesglodli id@pamic Heauhatike andapdradingoisedlssp-aaae %Hhﬁl&lea d@s@ﬁﬂers
anal gesi a; 5 enhanced or exaggerated sensitivit

m@lafhﬁggatclﬁg,a@ll Apetties gad icagnitixg §xtfynaions i theghgaly ﬁpaulatlon
andGH § Z?%hcﬂc afy H&H@lbgccia(lﬁa%gﬂd%ﬁl mfeﬁ&:l ai/(sfeﬁdtﬁns 0 a%g%nall types

neu pal n al n regi ona
ongmﬁh‘sm,TBe{Ierandeﬂtdtl reaerrﬂzhrdnt |dg/slpa¢sms apbniusculay disyaspgi miscle

dent al : o
spasticity, tremors, movement disorders; spontancous and medication-induced
dyskinesias; neurodegenerative disorders including Huntington’s, Creutzfeld-Jacob’s,
Alzheimer’s diseases and Tourette syndrome; Amyotrophic lateral sclerosis;

Parkinson’s disease; Cushing’s syndrome; traumatic lesions; spinal cord trauma; head
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pain; pain related to infection e.g. by HYV,
post - chenot her apy pai n; post-stroke pain;
w@oEvAODPet ati ve pain; neural gi a; osteoarthritiBCT/IB2008/052989
condi tions associated withivisceral pain 10 such as
irritahl e bowel . syndrong; eating disorders; diabetes;
TG PeHAHA YA S?TFI};%”FOS%éBFI&Egs‘Pqn}Y@LHﬁP}%gdlé@#% rRinal and
crAN X indrve dHRBAEL CofBM ARALYY: eRtiAfshR); CONREP Mcizure disorders;
appetite, taste, eating, or drinki'ng disorders;
abseneat ofignes.di womdex spartid| wdd ngemyrpliasHondizings; slennox-Gastaut

vom tinglnausea; , enesi .. gastrj.c ski nesj,a;. gastric .
syltDlics AR oA, TS RisPen AR iSulirS) Rl SgRY drftgesia:
enBhit@aSe ERlgBERARYE senkshil/as tlongdin Nt |dst%{péya$ifésfh,e\°daﬁ@;lgia, and

|

hypot hal am ¢ 15 di seases; hypophysi s seases; )
allpdpin: pateripaing PHEY bites atypigekidcil mads repeopstii ppias back pain;

A ¢ oy - flsm qi ) -
cdERRY 1 T SRErt o B! S0 GRS B, e
palivy, paimpretdtatfol ingktion clgr By MIVYpostSherdohoRpRPrind posdtgiroke pain;
prostatic _ hypertrophy, praostate cancer; endonetrial, .
POS-RREFIVECRA K Mg Ry OStegarthiify condifioppagspeipied pith visceral pain
. i f il D I r i .
e e
dityrpog ondudisgcefebrid tanoxia) diebetizsyahogelnec andrelvoholisea; appetite,

rinary bl adder .incontinence; asthma; .allergjes; al|. .
Byt Bt ¢SSR e sters it igh tasi:
voYiaheagise@NemeGdr ghaNasRukiatsisl patderFoereRAMIMANY yMbEbme

di seases, acute and congestive heart failure; '
(amgponknsipained plpesct telesinsa; inggpeihdl pheldityy akyskinesias; hypothalamic
.hyper i pi dem as., . insulin resistance: urjnary . .

i EREn O BRISEl, koo af G 2 BeHise BYeR datyip apimures
idpathtf gfosith QRficidhdyN YWHITIaS, gigmtRnaritréth&RASs asisophell 4denoma;
ventricul ar hypertrophy; ischenmic or haenorrhagic )
prelagdnaana; g hyperpplactipemissr bbby Agaeisar adgng@agerbgnign  prostatic

e SRR AR R0 (AR 0 et

dys&mationst afttilitg @neobt herodueniad dinens ednomeilitics:k hoin @shes:
cancer;. urinary incqntinence; and other diseases

hypafhfagtic &p@%ﬁ%%m Spnal o PEVGRHPESIIE ATERoTEife; urprnyhiadder

inEAAREMRIS RERO raﬂ.b&?fcesg Q11T QpEULA deldatRY aBR é‘rﬁlﬁ gys%f? gsref) R&ous

preparation of a di cafent, and are suitabl e,
gleie dpsfeneivnsonadiovasaddr ndintrdaf; dicstandslusel dstascs, decnemnd

t he grou onsisting of all types of sleep.disorders, .
cogoulp S8 TR Tp by BYhdion maer B e TIBRERY e P PeITpidemiss,
inSHPS &GS 48 QurirdBH SRien 888 K oBigogdsi§; S laRSihat 5&%2}1&; Afyocardial

“cogni tive WD 2009/ 016564 PCT/ | B2008/ 052989 12 .
infhyeffonn etrhptheniasn coteaatyedibeasgs, pofp wkriticelar Apprrirpphy; ischemic or

psychi atric, an eur ol.ogi ¢ di sorder.s, ,of . eat.in r .
Ry PSR AT B e ieliSornsly indRibR i Blestyoic
haeisRhhsd, Aghemicadal hendsiitngtokennd dysoueeWealeth; chronic renal

appetite control; conmpul sive obesities; eneto-bulima
fagyrepng oshar genpd dissaws; ot PgaRY Ggrearrijandasaniiaenceosey other

y r t : ' - appetite (attraction
dl%){%é;s\ljr glra E,E}a)é% g? Igér&lf%%%g? ?}Sg%tﬁtg%efgﬁ%}@?gy bal ance (i nt ake
Ths corapparddi dcooejig ¢ Sdmnidedl) peyclepusan faf thcopdparation of a

lit hj gh fat bohydr at hi gh
m%ﬁ?ag{leé%,l 1(11}({ %e. sngag]t%L f%:@eoprgvern%og So’1r trela(t;ment of discases selected
from the group consisting of all types of sleep disorders, of stress-related syndromes,

of psychoactive substance use, abuse, seeking and reinstatement, of cognitive
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food availability (unrestricted diet or deprivation)
or disrupted water bal ance. Drinking disorders include
w@oyMigssi as i n psychiatric disorders and all PETEB2008/052989
types of 10 excessive fluild intake. Sleep disorders
s of parasopni as,, .i hsomi as,

[ ude al
dyﬁg‘negerésp@ Leah%ﬁtgy ngula‘ae%gt} @r%syelpatg)e gllegrgloglc disorders, of
aﬁhg@pﬂﬁ@éﬁ dsbgeRr-rel ated dystonias; restless |eg
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e o r I r
sy RS PRERAHEO Bo e BrlIBE AT WoonRC BLef s, B g rond
sub{}@eg fo6 Ugmx o sl dang soth sk eepedlzel anxidst S)btsd%altve compulsive
rises all [ [ arcol epsy and. ot her .
dighrdGr ns efipck Se%@ééigwés of @@3% é%’életys‘fnéiei)"oﬂ%‘lnﬁ? diychoactwe
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I mune di sorde
disorders that comprises all types of insomnias, narcolepsy and other disorders of

excessive sleepiness, sleep-related dystonias, restless leg syndrome, sleep apneas, jet-
lag syndrome, shift-work syndrome, delayed or advanced sleep phase syndrome or
insomnias related to psychiatric disorders.

In another preferred embodiment of the invention compounds of formula (I) may be
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In another preferred enbodi nent of the invention
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treafreerd pei uilse@a¢SI §P1€C¢:Q§1n‘f1ialtﬂ| the erew! pehsiting iod uisHchoagtiveesubstance
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wﬁgb@féﬁfﬁﬁp cgl gi%%?ston Qkilkns 'tﬂél??tt s%? %rfg&gﬁ{l@%ﬁﬁnét%, The

e prepara conpounds 0
ScConap auad Bratic rofi Pigurinacy, X IsulBalit(dn) (29053, Rarpse S®hdrmaceutical
ner a
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i n
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gally%ntﬁ(%éla 2 na% Irfcal ltg/ge Ccz\ﬁ a%llt%b ﬂl&i H)éiﬁt hﬁeélze? tileQrageutically
cohr@ﬁﬁlfeordmt bo mraufaaaarﬁer mrérrarmgd agC@sBbdI%uduBl pharmaceutical
-known st andard nethodologres as described in the

a@uwmﬁature or as descrrbed in the procedures 5 bel ow.
lgseo%lar anii% ﬂf f%rmlcﬂo HQheup Ighafl‘r?lg,&lill 1cal£yI fzcceptabl_lle |s_lalts can be used

as medicaments, e¢.g. in the form of pharmaceutical compositions for enteral or

parental administration.

A further aspect of the invention is a process for the preparation of compounds of
formula (I). Compounds according to formula (I) of the present invention can be
prepared according to the general sequence of reactions outlined in the schemes below

wherein A, B and R' are as defined in the description of formula (I). The compounds
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toluene HBoc DCM DCM THE 2 3 (commercially
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TBTU H Boc NaBH(OAc)3 H Ba¢ Et OH H Boc DI PEA 4 CHCI 3

DNF 56 H NRL 1) H+ NRL. Ff HBoc O .
R AT, P ComveTl) leoaqélaﬂ@%tl‘i%ﬂywwa@e§a§$ thereof in a
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e ASuRIALEES hEMsinda s B! BEBRRE B ST Bhipasbipy g procedures
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r educi

g age | i K& Bsasli um tOMea%et oiZ'yEkwr ohydrl BeMt he
ben;lyl group 8?" i nt er nedi ate was rgnoved by
DYAERBANQLYSHS o yield the prlnary anine (6). The

(CacyFatwgnao ?6) with a carboxylic acid RCOOH in the
presence of a coupling reagent |ike TBTU resulted jn

20.the fornation of des (7) which afteH removaR GoOH
gQ_B@ogr 6'&_@ !E\N'e'ﬁe t%f\eﬁreg tty P¥Gnpoynds qf, _ TBTU
fOH‘I?.” a (In de H:g ‘}8) B A-f , -IQBT@PEA

609/ 0165@|4|CP /1 B20Y /052989 15 o DMF

Thi &&ol e- 4-car boxyl ic ac%d derivatives of &ornul a
B- A-COOH were for instance synthesised according to
scheme 2.

Y H

s a H

— H 1) H* Q_)V :

Q:‘_B\/N R1 ] NTR
®)

N H
Ale & 2)BACOOH  a*o
, TBTU B,

Scheme I: Synthesis of compounds of formula (I), wherein A, B and R' are as defined

above

The first step in the synthesis of 2-aza-bicyclo[3.3.0]octane derivatives of formula (I)
was the protection of the nitrogen atom of (18S,3S,55)-2-azabicyclo[3.3.0]octane-3-
carboxylate with Boc,O to give compound (2) which was reduced to alcohol (3) by
treatment with DIBAL at low temperatures. The alcohol (3) was oxidized to the
corresponding aldehyde (4) with a oxidizing agent like e.g. Dess-Martin periodinane.
After reductive amination of (4) with benzylamine in the presence of a reducing agent
like sodium triacetoxyborohydride the benzyl group of intermediate (5) was removed
by hydrogenolysis to yield the primary amine (6). The acylation of (6) with a
carboxylic acid R'"COOH in the presence of a coupling reagent like TBTU resulted in
the formation of amides (7) which after removal of the Boc-group were transferred to

compounds of formula (I) by amide coupling (e.g. B-A-COOH, TBTU).
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(Cl-4)al kyl, NR2ZR3, R '"NH2 (C3-6)cycloal kyl] N COOCH3
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Tigslg st cqiporya stidr e ef el A PO DypeE T, insiance
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D<S'B OC S%B <SX <S% B B 15 17 18 19 Schene 2:

Synt hesj s Qof thIB‘aq_B:I e- 4- car lgoxyl i ¢ aci d derivati ves,
wher ei ™ B 1 as ed B ve, and Ris
(G _4)al kyl, (C§T 3 ucycl oal Ryl or NR2R3, wherein R2 and
R3 repregent independentlqy from each ot her hydrogen
or (G _4)alkyl By reaction of nmethyl dichlorpgcetate
(9; commercial ly avail abl e) th &7 &@-0@rytBRn the
presence of a base |ike pota®sidm t eiCts)evoludlioRi de t he
a- oxo-ester derivatives (10) 10 were obtai ned which
were transfornmed in a reactig tht am des R
(G _4)alkyl or (C3.6) cyel |'}5 9?%“ Jﬁm ;[CDOH
2-cycl oal kyl substitut e zol e derivatives I?l& Bor
in areaction with thi oureas (R = NR2R3) to
2-am no-substituted thiazdle derivatives (11). 12
Saponi fication of the ester function with an aqueous
solution of e.g. sodium hyadusxinkeNi n a sol vent |ike
met hanol resulted in the f Qﬂ:@l‘t&u&rﬁ)ﬁeof the desired

- 2

COOCH3 [>—SnBus N COOCH3 OH" N COOH
> Br— | Br—¢ |
I Pd(PPh3),Cl> SIB SIB
14 13 16
1) NaOMe
OH" THF, DMF Pac, fi2
2) NaOH
CO,H COOH N_COOCH; o N COOH
o ] ¢ ¢
X X, & &
15 17 18 19

Scheme 2: Synthesis of thiazole-4-carboxylic acid derivatives, wherein B is as defined
above, and R is (Cy4)alkyl, (Cas)cycloalkyl or NR’R®, wherein R” and R” represent
independently from each other hydrogen or (C;_4)alkyl

By reaction of methyl dichloroacetate (9; commercially available) with an aldehyde in
the presence of a base like potassium tert.-butoxide the o-oxo-ester derivatives (10)
were obtained which were transformed in a reaction with thioamides [R = (C;_4)alkyl
or (Csg)cycloalkyl] to 2-alkyl- or 2-cycloalkylsubstituted thiazole derivatives (11) or
in a reaction with thioureas (R = NR*R?) to 2-amino-substituted thiazole derivatives
(11). Saponification of the ester function with an aqueous solution of ¢.g. sodium
hydroxide in a solvent like methanol resulted in the formation of the desired

carboxylic acids (12, R = (Cj)alkyl, (Ci.¢)cycloalkyl or NR’R?). 2-Bromo-thiazole
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eX@r:rlmsntgly rptaﬁeél lz®d f’dgiefaﬁiys -6t uney Itﬁowmmmmllts'h @Vallable or
bS!S B0 KOO PR SRRl e ruction o
thél @gsh¥@ivie \REbowly lih a@id foe gt digfea@eatrivddves vt uCtcd@din®@bgent, by
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Pathway F:
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[oNH ——— T >~ I s | >s
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O
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37 42 43 44
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Scheme 3: Synthesis of imidazo[2,1-b]thiazole-carboxylic acid derivatives wherein R
10 is methyl or ethyl, R* is hydrogen or methyl, R® is hydrogen or methyl, X is chlorine

or bromine, and Y is chlorine or trifluoromethyl
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Ra 11 N), 011 Ra Br--yo--- EEQ2C NI N O Ra N+ Br NH
NRbISZtqueneRblS-NbSNONR373839DBU

WQ poovs16set OH | '>-S Cl C  EtQR2C N KkHO2C N PECDIBDNB/052989
RaRbRaRb 40 41 Pathway8F: O N Br-)~"CF3 F3C N

PN PO RO A imisiao2ob Hi7pl-opo S, 8 dprsiigyes, vere
yghes'?&&?ﬁ@m% fl%h'i‘Qt&ﬂ;dr@ 308x0-butyric acid methyl ester (20; commercially
i m dazo[ 2, 1- b] t hi azol e-carboxylic acid der| vatives
avaHierle) by Racticp Wigh Heourgd (comreerbiplly aRelabke) iy dsolyent lde cthanol
lorine

at R, ety o TR eRed B ikl GTLenb) Sfigetd to the
1&@&8{@%%&&@%&13&%8(/2@}5 Bg Bfkylatdn Rl savidagdeadybMaYiof with

i m dazo 1- b] t hi azol e- car boxyl i ¢ aci d derivatives
brj@pacetad estighyl geetpk iihdghe rsmsence Mo -agidostidie beangenteated

h}%%c% qu‘act &3{& t%?%ﬁ; o1 f?chtlo %%Cévﬁhlf r 1n§%ﬁﬁlc ?{?ﬁlg%a lB%éir%mde n

reac I on W ur ea rci al aval
sob@hisdike THIK endMeaibihe dailreell aemt(e:u) Wﬁﬂbbfaﬁteldr es. The
obt ali ned am no-thi azol e was. converted to the 5

AR Ftgeabyo appepeh ety rsrt%%h Vith (tho yeasiion |afyd- 5%3 -0X0-
b% ia;é COE 24 X6 n'ﬁr;ea&h@}p aWahg'ol r“qu %ﬁ%ﬁb%ﬂﬁé&?l -thiazole

acetal in resence of an aci
(ccmnreeuialt}aa\exﬂlablh)/ dr wsdnllvmu lkearichne By gsanhﬂ irthidead[R drb]dfiazole

22). W |nstan sodi ym hydr solv nt s
ARy TS A NG L B OGO gsabont Hesion with
foPQIsﬁthE‘@édeuﬁHh fof1dRah k¥ScAPRLORAR nBAILyEY B) started

the reaction of 2-brono-3-oxo- 10 butyric acid

Bse%'érog@anonc ofniehﬁr@ziylmnwv%rpk@rbu%f)“lcmmd] ester (27, commercwlly
oG8R 18 PR PRERbE o GRRPRLEIG ptiof"@hafBhSle L hr
in[ +QHP] 4l 3@BdeGuent reaction with potassium thiocyanate the imidazole
derivative (28) was obtained which was transferred to a mixture of the two possible
isomers (29) and (30) by reaction with the respective o-halogenated propanone
(commercially available) or butanone derivative (pathway C; commercially available).
After separation of the isomers (29) and (30) by chromatography the desired
imidazo[2,1-b]thiazole-carboxylic acid derivatives (31) and (32) were obtained by
saponification with for instance sodium hydroxide in solvents like THF and MeOH.
Alternatively (pathway D) the imidazole derivative (28) may be transferred to the
acetal (33) by alkylation with bromoacetaldehyde diethyl acetal (commercially
available) in the presence of a base like sodium ethoxide. Cyclization under acidic
conditions (e.g. aqueous hydrochloric acid) and dehydration of the intermediate (34)
with for instance phosphorus oxychloride led to ester (35) which was transformed to
the desired acid (36) by saponification with for instance sodium hydroxide in solvents
like THF and MeOH.

In still an alternative procedure (pathway E) the respective amino-thiazole (37,
commercially available) was converted to the formamidine derivative (38) by heating
(37) with N,N-dimethylformamide dimethylacetale (commercially available) in a

solvent like toluene. After alkylation with ethyl bromoacetate (commercially
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derivative (25) which was transforned to the desired

acid (26) by saponification with for instance sodi um
woywooxisae in sol vents |ike THE and MeCH. By PCT/IB2008/052989

hydrogenation of 2- hydroxyilm' no- 3- oxo- butyric acid

o GHATE haADR O RAe Lo ol PAcT aics AT BRY porga the

es’t'el@I (40) WhEEhGHA s @Jﬂénﬁéﬁ%%@%sﬁ&?%lﬂ C{ﬂl)\%v‘ith @Pﬁﬁ%@aﬁicg odium
hi ocyanat e the imdazole derivative

hydemdeOMHtsﬂlkﬁﬂﬁH mihMﬁ@Hr ed to a mi xture of the tvvo

PRGBS nRv oy B RS LR Mo kiRh S el (R roially

avaﬂﬁblé)awitﬁh -Bonfdut, anocﬁﬁush%atet@td cc@n{rm&bwmv@able) to yleld the
conmer ci al Ig avai | abl e). 20 After separation of

triflyepareshy( 2ohstised ( 31@)da5<9/{2c1hb]&nart0é@r dpryatiRe (@2ki w@wh was
fo@@%ﬁ%ﬁ %aé?;h&@? g@sb g%%gég)%WIItﬂ gho%gh(g}x c\ﬁ%ﬂ&é @ solvent

lllieon)MEstEamcmehut’sf raldierhwe det3) nwstbl e e bhlbﬁteTltlEe afedired
Alternatively (pathway D) the imdazole

1%%%210{28& 1bl}éla€<218)camylb<‘e a?lfia(ﬂé’f &rT &f 3 §vap r?@tal%f‘éietha@nﬁlssy the
o?%n@xjcﬁmr aatv ‘Pa{BléNbﬁanHét &'QF&% dghyde @ %&a!gydm@g&f the acid
conmer &i al | y 25 aval in the pre ence ase
(44 Xe Glodi um et hoxi de. Cycli zation under acidic
conditions (e.g. aqueous hydrochloric acid) and
dehydration of the internediate (34) wth for
Eiﬂﬁﬁﬁagglggggghorus oxychloride led to ester (35)
which was transforned to the desired acid (36) by
saponification with for |nstance sodlun1hydrOX|de in
|lvents . like THE Sti an
ABFeel 3R 3 bR ST AR B R PR el e pect i ve
A@m no-t hi z@yles(BOAc: eaMTer Ci aI |y avail abl e) was
converted to the formam di ne derivative (38) by
Befeat i ng  eB7utwcHItNKE di met hyl f or mani de
met hyl ally available) in a solvent
B‘%ke tola%%%&£%¥§ ﬂﬂﬁﬁﬁ ation Wi th ethyl bronpacetate
By commer cimaBluyyl WO 2009/016564 PCT/ 1 B2008/ 052989 19
avai |l abl e)_ the res ective thiazoliumbromde (39) was
CHOcl i sed WHPEseHBUSKEOV#EI d the ester (40) which was
Cdﬁgponlflqggkgn&%gade3|red acid (41) wth for instance
sodi um hydroxide in solvents |ike THE and MeOH.
dFinally d&uﬁ@ay F started mnth the al kyl ati on of

m no-t . (€ cial 5 available) with 3
DﬁUao {;gi)z fc&ErIBE%L{“G ] 88rmer cially avail abl e)
DEM Vi eI d DRelordhéthistor onet hyl - subst ituted

i m dazo[ 2, 1-b] t hi azol e derivative (42) which was

Dy | at elallftchub’&ﬁéulalmI@hMéﬂ@fAS) by reaction wth

phor i,de.in a solvent |ike DWF. By
Dl?)%’lodatl onUﬁll ¥?p(¥ileeh(%hy38amtn23) with sodiumchlorite the

D}dﬂ&r red 4-midlaholaghidopdtidhicazol e-carboxylic acid (44, Y
= CF3) was obtalned. In analogy the 10 commercially

DMFai | abl eVéhPurethefamagidenyde (43, Y = d) was
OXI di zed ﬁ(ﬂu%h&lté?' d (44, Y =d).

ES Electron spray
Et Ethyl

EtOH Ethanol
EtOAc Ethyl acetate

Ether Diethylether
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Experi mental Section 15 Abbrevations (as used herein
and in the description above): Ac Acetyl as in CQAc:
wae@valeseBoc tert-Butoxycarbonyl BSA Bovi ne SBCTIIB2008/052989
al bum ne Bu n-Butyl 20 CH® Chi nese hanster ovary
nc. Concen ra]%ed d Day(s) DBU
F45 8. b az a&{‘&? PYUA 0] undec- 7-ene DCM
FIQipRN| or onghhRB&nLendhBAMalirtarput yl al um ni um hydri de
DI PEA Dii sopropyl et hylam ne DVAP
h 4- Di et hyleurisiopyri di ne DVF N, N-Di met hyl f or manmi de  eq

ival e ES Electron spray Et Ethyl EtOH
Héﬁﬁanol n%%kscg%rhﬂ?fis lgﬁqlgtfoél Et her Di et hyl ether WD
HEPOY/ owaﬁéz- b4 RRABHPERBY-1-A0anckdBffoatial cal f

serum FLI P uorescent | maging plate reader h

HPpur (s) Hbss peefarmance dlardcheompgragley ut i on 5 HEPES
- (2- hydr oxyet - Di [ Iy - nesul foni ¢ aci d
Kéﬁﬁé Hi gh perf%ar{%rgg%%{e%ﬁ{agélk%ﬁgﬁpgo%a ogr aphy KO - Bu
L®ot assi unhiyeidtadhéoryatograpliy ) but oxide LC Liquid
chr onat o%)r/[aglh(y M Mlar(ity) 10 Me Methyl MeCN
riyipgr

Macet oni t ity OH Met hanol
Me Methyl

MeCN Acctonitrile

McOH Methanol

min Minute(s)

MS Mass spectroscopy

Ph Phenyl

prep. Preparative

RT Room temperature

sat Saturated

tr Retention time

TBTU O-Benzotriazol-1-yl-N,N,N’,N -tetramethyluronium tetrafluoroborate
TFA Trifluoroacetic acid

THF Tetrahydrofuran

I-Chemistry

The following examples illustrate the preparation of pharmacologically active
compounds of the invention but do not at all limit the scope thereof.

All temperatures are stated in °C.

Compounds are characterized by:

'H-NMR: 300 MHz Varian Oxford or 400 MHz Bruker Avance; chemical shifts are
given in ppm relative to the solvent used; multiplicities: s = singlet, d = doublet, t =

triplet, m = multiplet, b = broad, coupling constants are given in Hz;
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mn Mnute(s) M Mass spectroscopy 15 Ph Phenyl
prep. Preparative RT Roomtenperature sat Saturated

W@ BoRetesH i on tine 20 TBTU PCT/IB2008/052989
O Benzotriazol -1-yl-N, N, N 2N -tetranet hyl uroni um

L3055 P LRI s el A b, SR Gekiivtsy v sioele

f ,
alsghisgle 3@%&“%5%%@%% SR O R R EaRpl ¢ o
Wstemoé(Brh@eéde cdaddltl(tmn'per atures are stated in C

bl BUEToY: e WD ticERe AV nbara bR st ¥ GG

ac?tﬁc Qéh){e%'ﬂ Al: VR deAE: VIEFA th @v*a‘t%r &Ph YﬁUL% L@/@@o 95% CH;CN), tr
miTtiplicities: s = singlet, doub

lsgrwepllletnlnm = mltiplet, b = br oad coupl i ng const ant s
iven i 009/,016564 P /IBZ 08/ 052989
CRebuBi Rf b )60 RE SRR B e ot ot PERadve
HP]B@ usﬁi§n1mpg:a19 bededHPotumskUaeth WIet ®)wat &0 sts (¢hd RsRRicra¥id or
or bax SB- AQ Zorbax Extend C18 or Waters
anXB@ﬁ“ﬂ@@@I@ conditions: basic: eluent A: MeCN, el uent
B: conc. NH3 in water (1.0 niL/L), 5%to 95% CH3CN, 5

acidic: eluent A® MeCN, eluent B: TFA in water (0.4
AL/ Prepabation AfteEiseiN)and iRterned@iteen in mn;
Compounds are purified by colum chromat ography on
silica gel or by preparative HPLC using RP-Cl8 based
A§O! Undd dF HEeBEG U ACh G iBridRevdsor m ¢ aci d or
amoni a additives reparation of precursors and
Ailrit eSymgthlesist &f<3-clodo-Syoxbipaeepionif estdri derivaéivds car boxyl i ¢

acid deri th& A. 1.1 Synthesis of
3- cI‘FﬁB‘F‘?faiZ/P 89Wedpi oni ¢ ester derivatives 15
(general procedure) O B%I;l@-@ @] a o
Cl O/ B O/
Cl KOt-Bu 0O
THF

A solution of the respective aldehyde (338 mmol, 1.0 eq) and methyl dichloroacetate
(338 mmol, 1.0 eq) in THF (100 mL) is added dropwise to a cold (-60°C) suspension
of KOtBu (335 mmol, 1.0 eq) in THF (420 mL). After 4 h the mixture is allowed to
reach RT, stirred over night and concentrated in vacuo. DCM and ice-cold water are
added, the layers are separated and the aqueous layer is extracted twice with DCM.
The combined organic layers are washed with ice-cold water and brine, dried over
MgSO4 and concentrated in vacuo to give the desired o-oxo-ester which is used
without further purification.

3-chloro-2-0x0-3-p-tolyl-propionic acid methyl ester

prepared by reaction of 4-methyl-benzaldehyde with methyl dichloroacetate.
3-chloro-3-(3-fluoro-phenyl)-2-oxo-propionic acid methyl ester

prepared by reaction of 3-fluoro-benzaldehyde with methyl dichloroacetate.
3-chloro-3-(4-fluoro-phenyl)-2-oxo-propionic acid methyl ester

prepared by reaction of 4-fluoro-benzaldehyde with methyl dichloroacetate.
3-chloro-3-(3-chloro-phenyl)-2-oxo-propionic acid methyl ester
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Cl\1~-0 Be G KO&-Bu OTHE A solution of the

respective al dehyde (338 mmol, 1.0 eq) and net hyl
waelr@bboiseacet ate (338 nmmol, 1.0 eq) in THE ( 1ROI/m2pod/ 52989

added dropwi se to a cold (260C) suspension of KOBu

pr 3%%?5%%?%&8“% ?fo’v@ﬁowgb ﬁﬁé@?ﬁ w%? me%l{vfﬁ? é@g&h#{% ght

3- @Bﬂ’o&mﬁﬁ%flﬂi@ﬁl pPopigriéAciddaMIgnesibee- col d water are
added, the layefs are separated and the aqueous | ayer

preparekby wottéah of/d-methyd bth@GVhyde’Nwéh wﬁml d@hlomwafnat@
an dried
3-500FE-2ech B s oy et prifiofls F5 ook Eet
préfgstd Beradc@ofSStrETuordth&@hy L sendsl @chy dwivtithomdéthdit il6Fo-acetate.
purification. 25 3-chloro-2-0x0-3-p-tolyl-propionic

- Brompatiheny-st dHoxo-2ex0-paopipni methyd ester
pr%peﬂ%? %{% g %@élﬁﬁmeb zglla Wlhl% g &}10%? Lcaettae

UOT O- phétiyl )~2-0x0- pr opi 6N

3-Ohldiyl3- ess-aimauhgpphaﬁ}/lpy-o&eqﬁbpmmccdcld methyl ester
3-fl uoro-benzal dehyde wi th met hyl dichl oroacetate

prepased By graguqnefey, irérraetbﬂeb?wald@yaﬁ Uiy Bpthyhdiehlgar %fetate

307 Bdiho SEESrodh ik HEACEHr Y- (EAODRAIONcId methyl ester

pr8pazéd by maatic(lﬁefd?bmnm—éﬁ)-lﬂﬂmgd her2aldriordervagi mathgl daichldro-acetate.

hyl (. WO 2 6564 PCT/1.B2008/ 052
3R B b o gAY GNP R e B R SR
g?atr&i’ By fga%@é@' A’F‘-"élﬁtl,f{‘)'ir(ﬁ’oenzaldehyde with methyl dichloro-acetate.
| or 0- 2- ox0-3-mtol yl-propionic acid nmethyl ester

3- maf%&,wlme@m-pbw}dﬁ Bxpyrppioniveacid meéinyl ¢stewi t h

di chl
et by oS R B b i bemadehcRvithmeyh dichiprspicsiite
3- @fhlldi‘ofﬂa(MJdl&ﬂdlﬁfiplﬁanﬁl)ellaitﬁﬁr(mioﬁl@ aeid 9ethei ester

3-trifluorometh I-benzaldeh¥de wi th met hyl
prepased by erasiéqn ¢ft 4-dichloro-benzaldehyde with methyl dichloro-acetate.

3- %'h?(ﬁ‘o&;{ -BF gﬂﬁ&'ﬂgi gfrlé;ndﬁg% Bxh- ﬁ?ﬁf&ﬁlc‘g&? bR 8k

prépdoe d)hy)fdaemm)ﬁﬂshyldﬁetnylﬂkbnmiﬂ&wde avitthheth ol dicldbat-gcctate.
3- Chloro 3-(3, 5-di net hyl - phenyl ) - 2- oxo- propi oni ¢ aci d
3-frdMerpr2- éTPheBY]ebra&Pé‘H%?c‘ﬂé‘é%‘Wb% ke
pr%aq‘ﬁjor F g%éent (pfedat e%%é‘all@&ﬂ&’ig it hth PR WM bro-acetate.
:3em@ﬁnabﬁhnnﬂyphuqﬂblpheﬂybpmﬁunmmwnnﬁmﬂ@mmrpropionic
acid actio
gt teaion o Shive s aPaab s WilttRe i Horo-acetate.
di chl or o- acetate
3-Chl oro-3-(3, 4-di fl uoro-phenyl)-2-o0xo0-propionic acid
A;hﬁ r@)[ntbgsﬁse(pf tpiz@pl@rébgalﬂ)pxy]éca@qid apethyl ester derivatives
@I lflelrlzjl ro({cg ure?l dehyde with nethyl
dICh
3- Chloro 3-(2, 4- dlnethylfbhenyl) 2- 0x0- propionic acid
met hyl ester, 15 prepared Iy reaction of COOMe

2, 4- di net hyf! be zaldehyde WiHeh nethyy
di chl or o- o
3- Chl oro- 3- (3)4-di chl or o- phenyl) - 2- 0XD- prebpi oni ¢ acid

nmet hyl ester
A solution of thioacetamide (132 mmol, 1.0 eq) in MeCN (250 mL) is added to a

mixture of the respective o-oxo-ester (132 mmol, 1.0 eq) and molecular sieves (44,
12 g) in MeCN (60 mL). After stirring for 5 h the mixture is cooled in an ice-bath and
the obtained precipitate is filtered off. The residue is washed with cold MeCN, dried,
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prepared by reaction of 3,4-dichloro-benzal dehyde wth
nmet hyl di chl oro-acet at e.

w@2@looise4+ 3- (3, 4- di et hyl - phenyl ) - 2- 0xo- pr opi oPCTIB0084052989
nmet hyl ester prepared by rgaction of

diwﬂwﬁa@%ﬁé@éﬂfi @34 d&tégéf'&xgﬁ By Theesplrnts Appicaved in

vaRfid ﬂ) g{% mél deﬁl%@ﬂhla%l%r&ﬁe&lm ak Gl QB Qf benzal dehyde
with hyl di chl or o-acet at e.

meﬂmlﬂﬁr-p-t@ly( -Ehinzdle-d-qanbompilic-azidomethyl ©$1e10n| c acid

nmet h est ed b act
oribard s Rhcton BERDRIS G ERRbb Pl Blianic geido ety osisg with
thAaéet@m@énLCQﬁSStR&fO9®hﬁﬁqh\43ﬂ4]- eaqmw ic acid nethyl

ester derivatives eneral procedure) S C 0 /u\NH2
S-Guflaoxgvphengg2- H@twls‘gllil!ﬂeo‘hcé)lfbol"ﬁll%&@étlﬁﬁhﬂleestem2

R, bF Ry of ML ERnlin iy PRk frofionll ety
esfmlwemuh@acesarﬁMeSLCMs tr300. 9_12ng1) [Mwméa\zs(zelo m). After
stirring for 5 h the mxture is cooled in an ice-bath

5-fhuornsphenyl- ?ré‘&Fthle‘@F%"lea‘!'éaﬂ'@Xﬂl? pelgpelbrkestene

PSS LT A S S e

es{c2 8dthmhjoaaetdmsde. FHeXIMAt (CBDICJ;)‘ @r=8.73. (s,Thid); SSOSA/GSDBH),&T.BO (m,
renmoved in  vacuo to give the desired thiazole

2ﬁkﬂﬂgéﬂ¥35§ as a white solid.
5-§SS ?@E)p(y k) )'-%%é’th?ffe{gié:?zﬁ)géng gérl’f(ﬁfyhg Al lﬁeﬁﬂ &efet hyl
pr@pacréﬂ dmyoyeaetmm oB-3pelﬂmby3 Jpcldpiogpticay b€ akormpohipinice s¢idr methyl

es%:&gvﬁél tglotapeltgrgﬁi%t fg] 1\%§ tRLC_ !)V?rnntl I?J\/HF?]LFQZZ&] (p [MeH + =
2- ﬁ«étﬁylté Hflhﬂylpﬁ’ﬁz{%le)-4-%aﬂﬁix5}}i£ a&hllﬁ@tﬂ{ypesﬂac arboxyl i c

acid nethyl” ester prepared by reaction of

prepazed by ged:tip8-dfl ir@ﬁlblrp-ﬂe(rm J-nptadWeprppiopicorsic meetliyd ester with
th{g‘é%tﬁé%xr'flwﬁﬁﬁ%s- o bEHRRGREAT deygr M tR = 0.91

2-MdtHylt3- (Bnmﬂmmwthquam&tmhratzmeaz@iméyﬁ@ida@xn/dthyzl ester
acid nethyl ester 10 prepared by reaction of

prepaged by oreaction- ¢ff dehlrgRetnpt3- (%trdk@rw@tbylophe@ylammplomc acid

iR ot OO0 87 €0 i O 0

5-244Bromo-phenyl)-2-methyl-thiazole-4-carboxylic acid methyl ester
5- (3-chl or o- phenyl ) - 2- et hyl - t hi azol e- 4- car boxyl i c
DraRAE ot W‘Ftloé‘s?%g “(pripavadichy) PedteP oo propionic acid methyl

oSl eREN oA st op e 1010,
5-@,5-Difnletiyl-phenPp-2-1fiethyl-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 3-Chloro-3-(3,5-dimethyl-phenyl)-2-oxo-propionic acid
methyl ester with thioacetamide. LC-MS: tg = 0.97 min; [M+H]" = 262.3.
5-(3-Bromo-4-fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 3-(3-Bromo-4-fluoro-phenyl)-3-chloro-2-oxo-propionic acid
methyl ester with thioacetamide. LC-MS: tg = 0.95 min; [M+H]" = 330.2.
5-(3,4-Difluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid methyl ester

prepared by reaction of 3-Chloro-3-(3,4-difluoro-phenyl)-2-oxo-propionic acid methyl
ester with thioacetamide. LC-MS: tr = 0.92 min; [M+H]" =270.3.
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2-Methyl -5-mtolyl-thiazol e-4-carboxylic acid nethyl
ester prepared by reaction of

W@2@005564 2- 0X0- 3-mrt ol yl - propi oni ¢ aci d et hyPCEEB2008/052989
with thioacetam de. LC-M524tR = 0.98 mn; [MH + =

-G ing o peny D2 et b el rR) -4 ERg T ASI LG £51E8 o
prglya{réd-: Bei dad®RInh e @Sélﬁ&ozﬁ(f’ﬂ-%ﬁ’fﬁétﬁ?l Mn&ﬁ@c&ld-’) offonic acid

| or'o- 2- 0x0-3-(3-trifluorometh ) - propionic
metby lgestaretithythicgettemidei £ G-MAi fa;&cfé%mlm;e[Mﬂd} MZO62tR =

5§57 Diffiftes A 2 oIS Brasole frcadhyatio acid meshy] e g

rB@r&y | besteattidi egFaredhidyo- Bf{gqtdlﬂﬂoﬁf-phenyl) 2-oxo-propionic acid
- Br ono- Tghen yl) - 3-chl oro- 2- oxo- propi oni,c acid

mﬁfﬁylh%ﬁtef vt thioaggtehidenh 68t tarmi 489 miw-[(Ms-HY R 302895
B4 pit¥ith-hnen 3. deadP mjazole d-carppytic acid pethy) goter |

prap‘aréti et hlyehctﬁﬁlt &if 3F[Elﬂpr®£$(i3 Mlmaagzltplwnyk)fz -oxo0-propionic acid
- Chl oro- 3, 5-di net hé ghenyl - 2-.0X0- pr Qpl onic acid

mﬁ"éi’lrﬁﬁeré@fhé 10fpgt#mids; bGP ainidR 26 MnNBI T HR=63-37 i n:
> M&wlBsr_B _tE jAzoe 04-% ré)gﬂlsc 3 meﬂ)wl 8l azol e- 4- car box
prylbarc:d ayi ndaatmmhgrﬂ 3-€3i@n-2-prepapheny lipyoriesic tdcah nethyl ester with

Br I h h - 2-
RGBSR RYF et GRD AR HT bScoth de. LO NG LR =
2- Q/[egﬁylns-g-n{tw' Fhédnyl)-adfz0te-4- carboxyllc acid methyl ester

| uor o- phenyl) - 2- met hyl’-t hi azol e-4- car boxylic

Prall’ﬂf@ﬂ rbet hepictiens tadr 3-Ghlarpair @dnlby “nhemdd-2erxogfropionic acid methyl
- ChJ,0f 0- 3-.( 3, A dif] i ¢ acid
e it Ehvs b EPEMRMIE TR 20 00"

mn, [MH + = 270. 3. WO 2009/ 016564 PCT/ |1 B2008/ 052989

24
A4y Bwnthesiser i amirethjazolodearbsaylic aridanedyhesten dkyatives
aC| prepared by reaction of
dﬁggﬁ%ljigblﬁ@%ﬁﬂcﬁ)net hyl - phenyl ) - 2- oxo- propi oni ¢ aci d
rrethyl ester with thioac&amde. LCMS: tR = 0.96 mn;
[ M-H + = 262, 3. COOMe

5-(3,4-Di chI%oro pheny N2 hkhy| -th_z'ﬁ e- 4 car boxylic
acid net hyg)\eTt’E\rof‘S prepar ed By

3- Chl or o- 3-(304- di chl or o- phenyl ) - 2- ox% pr%pl oni ¢ acid
nmet hyl ester with thioacetamde. LCGMs: tR = 0.99 mn;

A st of tBOZesBective a-oxo-ester (22.1 mmol, 1.0 eq) in acetone (25 mL) is
5-$3 4- Di et hyl - phenyl ) - 2- et hyl -t hi azo] e- 4- carboxylic
added do fepuspensidn ef thippisp{Led wlofl,eb@t ¢@ninpcetone (45 mL). The

1 y
miL P Qe bR R e PARDY it BRI EPLATLELAL b halt
of[tlkfbhf_lohrme 262, Sotaihed suspensmn is ﬁltered and the residue is washed with
acg@pgrk ?réf%‘ln gl?%(ap-t aqzlgllge gpgl%rdggég‘cwe%s oCtIal(Ijle(rirgg arl] solhd
2- §m‘ﬁm Q&Qto?yl%ﬁlzﬁle@ch %MOX%@Q&]& @ﬁ&h?ﬁésf’er%”? hyl ‘ester

thi cacet am de [ MEH] + =
prQﬁMecD by reaction of 3-chloro-2-oxo-3-p-tolyl-propionic acid methyl ester with

I

2-3mEiy- gr(@ ffuné&ynbﬁymma%wl@ca%bQ%ﬂrcmcaphﬁgigq estel d
met h 15 ester wth thioacetamde. LCMs: tR = 0.94
prepage [bmﬂ‘-qaqtleﬂ 21 $-chloro-3-(4-fluoro-phenyl)-2-oxo-propionic acid methyl

ester with thiourea. LC-MS: tg = 0.75 min; [M+H]" = 253.2.
2-amino-5-(3-trifluoromethyl-phenyl)-thiazole-4-carboxylic acid methyl ester
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A. 1.3 Synthesis of 2-am no-thiazol e-4-carboxylic acid

nmet hyl ester derivatives (general procedure) S C 0
WOR2090148%2 N COOVe B O- H2ZN -C X S B O 20 A BROI/IB20¢8/152989

of the respective a-oxo-est#r (22.1 mol, 1.0 eq) in

e RS RHoR b b B R o G2 cid
mbthyN&ad &dthl tRioarde. (LAUR. %&n@gs %ﬂr[@zmﬁu 5gegl for 24h

and concentrated to hal of the volunme. The obtai ned
suspension is flltered and the residue is washed Wi th

Aggf t%yg&peﬁgsf (}I?.r B ré? Elgi Z(gg 4 caé'hnyy ic afgq me%hyl ester derivatives

2- aniigbRerat prdcellyte)t hi azol e- 4- carboxyl i c acid net hyl
ester prepared by reaction of

3-chloro-2-0 8 OMsi yl - propi oni ¢ aci dN q’R@M%ster
with thimuéa .| LC-MS: +R=0.7%2 mm—[{l\/&l@+ = 249. 3.
2-am no-5-(4 gr o- phenyl ) -t hi azol e- 4 xylic acid

met hyl ester prepared by reacti on of
Inzarg Hicgtr an@sphere,| mma@t(mtéﬂ de. (09 s1pelo Pib Al wag isaspended in

ac%ﬁﬁi_ (j@sgﬂz% Wb dled NoOY RRC SR tb@ - dRitlnVor 3-

mth@itsutydmibrité 3104 irrfrh(blo norset dydvep HSnlin. -Tdittdg etatidn GaikheX the
ylic acid nethyl ester WO 2009/016564
reﬂmweaéc?@sn@é@%lg de?@a%Yeeﬁé)r%&lW’ e tffesmangine) was added in
I filnber
pofl Sl 2R ol S0t BT FAhoB R s e BRgALERLGed 1o
65 Cnand Mitring conBi@iBed3 forA2 1h. 4Tl&/ wohekisswak removed under reduced

R s SR8 ST g e
EtU?AN' or\lﬁél\/ﬂ /lrnahandl dslthe ?p%ﬁla% ﬁﬁktﬁ‘t@) {J@% R BDR RIS e C}ﬁoduct

opper (I1)brom de was suspen
-bwnoﬂ'ar(ﬂrﬂuor@aﬂ@nm»thmdlee%mr@dxyl@ &14 (l)@thx:ll elstw&/ed by

it on nmet.hyl b | ni t
prige oy e, OFrg THE et b IO oy acid
m&ﬁﬁp@e&ly@_MS atglzrmghhﬁzc[l\/pﬂqe&l Mative (70.0 mol, 1
free anmine) was added in portions over 20 mn. at

2- brq!oQ:S @Brsiflozemedryl-pheny))-ehigeele-ditarbexilisragid yethad eatqr
prg alrecfS %gm) Qgt clip unfj glrﬁglné %2{93'61‘[?1[1}1%& n?erthy??-prﬂenﬁslﬁné/z% eQI‘l-cgl%%xylic
acid rnethyl ester. LC-MS: tg = 1.04 min; [M+H]" = 366.2.

A.1.S Synthesis of 2-cyclopropyl-thiazole-4-carboxylic acid methyl ester

derivatives (general procedure I)

COOMe  [>—gnBu, COOMe

w1 >

In an inert atmosphere, a solution of the respective 2-bromo-thiazole derivative (9.0
mmol, 1.0 eq) and of tributyl-cyclopropyl-stannane (9.9 mmol, 1.1 eq) in 1,2-
dichloro-ethane (90 mL) is stirred for 5 min and treated with bis(triphenylphosphine)-
palladium(IT)chloride (0.45 mmol, 0.05¢q). The mixture is heated to 80°C, stirred for
3d and allowed to reach RT. DCM and water are added, the layers are separated and
the aqueous layer is extracted once with DCM. The combined organic layers are dried

over MgSO4 and concentrated in vacuo. The residue is purified by column
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pressure and the residue was purified by colum

chromat ography (silicagel; heptan / EtQAc or DCM/
woreiobansh4 as t he appr opri ate m xture) to gi veP@TEB2008/052989

respective product.

chzﬁgpb%&?lggx iéh{ﬂlggg aheg n Sé(ﬁe%é?a;sg eo ggpropr?aﬁg t%r?l))(( Jrle)ctoagllved the

dliréhiddu&; (4-f1 uoro- phenyl) -t hi azol e- 4- car boxyl i c acid
met hyl ester. LGMS: tR = 0.97 mn; [MH+ = 316. 1.

Z-WﬂomyES((‘BﬂupN-lphmﬂhﬂtih@dle-ﬁmwwi&iaicwzmleﬁlylesiar box

lic,acid th este
ey 5. SefSBtoin i P A RGP HRER G SRS Bfadle- dapipgnti
aCYdm@thgrDes@éirl demas hiyl= @917 &fin; MFIVB=2R 3= 1. 04 m n;

[ MtH] + 366.2. A 1.5 Synthesis of
-chdgfwloapﬂ-éﬁwrlﬂnpwtby phenybothiazole-4repxpoxsliey |acidt apethyl
e@ggrl vatives (general procedure 1) N COOve >-SnBu3 C'N

Br-CX D" S BSB251In an inert atnosphere, a

pregdred itgn cpdlopropartaeispectt LveoRod-@rHlubiodzahyd-phenyy-diiarobe-4-

(9.0, muol, 1.0 eq) and of ) .

cafhaxpylie 9?@6%1]1366?%{)3}%@'&’{3&%36@3(@“9 (M6, =328-2eq) in
1,2- dichloro-ethane (90 nm.) is stirred for 5 mn and
treated with bis(triphenyl phosphi ne) -

Afdd | Sydithesid | 9€ h2-@ycldprqpyl-4hianoield-caibotdix) . acidhe methylr ester
is heated to 80C, stirred r 3d and allowed to reach
RT @émagiﬁas (gapenal BF‘écegHE"efﬁ the | ayers are separated
and 30 the aqueous |ayer $s extracted once with DCM
The conbi ned organic |ayeks are dried over MgSO and
concent r at edl i nOvacuo: e Nkbsi due i sy QONRI by
col umm WO 2009/01656 08 89 26
chr omat ogréaphy (s?1i cagel ; heptah / as the
appropriate nbxture) to give the desired product.

- | - 5 th | e-4- boxyl
et o bR B opanat s on of
2 2_13% N Rrefirok¢-phbiay- pr phet Nytmad@mﬁ%tﬁr&z mmm@el | C(Ldwesson

‘aci d met hyl ester. = 0.97 mn;
regeegt,3L15 mmol) is added to a mixture of cyclopropanecar oxarmde (115 mmol)

an%i S%%l‘{ll PRI, ch?tyate gllme ﬁ%' ) lh Hﬁﬁ{%&):}éjﬁ)arﬁlég r;!%ll)( i hsI I%chpedeto L%eﬂux

I C acCl
foESlBJ Khl@rs@hlaﬂtatalr@ [’ermfved in vacuo and the residue is diluted Wlth ether (500
3-trifluaoronethyl-phenyl)-thiazol e-4-

m%ha%wwer OOQcmH) r{%xeﬂwer@é&eeﬁeparﬂ@dmd theraquequylay e if extracted
w %ﬂ'ﬂef 8 ZTIﬁlcQ)nﬁn&ed(s l'g §a18 Wasged wit brlne (tIOO mL),
pr 0py

-CcycC i azol e-4 | c acl
drobdraveaM g a(Igleawcaitra}m‘dome\dlun@ td kive $he desired thloarmde which is

used without further purification. LC-MS: tg = 0.39 min; [M+H+CH3CN]" = 143.2.

Synthesis of 2-cyclopropyl-thiazole-4-carboxylic acid methyl ester
derivatives (general procedure II)
A solution of cyclopropanecarbothioic acid amide (44.5 mmol, 1.0 eq) in MeCN (40
mL) is added to a mixture of the respective ai-oxo-ester (44.5 mmol, 1.0 eq) and
NaHCO3 (134 mmol, 3.0 eq.) in MeCN (80 mL). After stirring for 16 h the mixture is
concentrated in vacuo and the residue is diluted with EtOAc (200 mL) and water (200
mL). The layers are separated and the aqueous layer is extracted with EtOAc (100

mL). The combined organic layers are washed with brine (100 mL), dried over
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Cl 0O NH2 NCOOwW BO S B O Synthesis of
Cycl opr opanecar bot hi oi ¢ acid am de 15

WQ2009B16564 4- met hoxy- phenyl ) -[1, 3, 2, 4] PCT/IB2008/052989
di t hi adi phosphet ane- 2, 4-di 2ul fi de (Lawesson reagent,

1 1) is added t t fo .
MESDr BT SRR O it aaTho o Feset is dissalyed {aeOH (90 mL)
anqqté%e@akeh 6&&&3 Hzem Yo" rfﬁt}E The Mix ik is Hdagddegoee %t $6h and

heated to reflu for 2h, the solvents are renoved in
congeniiateand vahi® tp@vedthe rgspeativk thieghlolerivagvher (500 ni)

ayerg. are, se arated and the
2ol ahen Foliaeqiedeafb St el BEREI BEE"0) | "The
pré B GreQdtHANG T 3 I EYRH D -3 WASHE Propibiic! barctdw ehethy@Qster with
), dried over S and concentrated in vacuo to

cyglopeonapecaghoshipisdictdiraigai lefe- Mivi te Fr Q-29 mirs dNI W Tt FGA60-5-
further purification. LCGM: tR = 0.39 mn;
[ MMHHCH3CN] + = 143. 2. Synt hesi s of
AQ:TySymhesipy lof t h5-g3-alcetylarnimolshanyl)c2-arkidylthiazyle-Ledrdoxylic
25 derl vatives (general procedure Il) A solution of
cycl a5 Bl estebot hi oi ¢ acid anide (44.5 nmmol, 1.0 eq)
Al MS?N
'rlcr;s pect ! l\(/efaégao-fox -%é‘tng? B?%}I}hgz mﬁ *111.&%0%‘ 3 thPbd, R Iz—llggs
(1341msﬂxlyles3e10 eq.) in MeCN (80 m). After stlrrlng

for 16 h t con tr ted i cuo
ArsaredSian o6 St b Gt RO Pistale sty i Mty Sster
(439 Wknbi) dHaShAYELS é}ﬂenéeetlz@o%ﬁel)e}ﬂq &B@ur@%%%%oﬂ AYemL)

is extracted wi th Et OAc . The conbi ned
andrvgaen (80 Inaly)eis éreatleé \Wlnsllrmdpwdm (b?r P mangll @0d heafed t@r§08d. After
09/ 016 PCT/,| B 8/ 052989 7 SHA and,.
+ iR Radifoil garion X doneo AR Ao D s A 1E B Rsged o
80°C e Grh ( ARthat Jron aftslvder €26.8nibh)Nis GAAE afl? WAl Buddis again
The m xture is heated at 60C for 16h and

stléf@%lééﬁ@"r%f@cﬁ $ R Ve oot igiallewedito reaehpBAt diheted w3 and

e
ﬁlge?%vlﬁg og)e/ 1te Th glll]t{/a[te lﬁqfoanfgflté%tﬁd (l:na?l cuoya[nd dlluted with DCM

andedahyducess NBHEQ@,r@paroed Thy ldyeacdrt Qepaddted and the organic layer is

3- Chl Qr o- 2- 0X0- | -propionic acid nmethyl ester i
wished Wl tltérp gﬁé‘ §pH|385 CoBEH gy acq_odol\&"e ﬁ‘R desired

an@hr%:gderﬁlvgbwe[ W_ﬂ/fs 26%7%111% ﬁ}/ﬁy Qﬁé@s' s of

Acet yl am no- p enyl ) | -t hi'azol e- 4-car boxyl i
acid mst hyI ester 10 A 1.7.1 Synthesis of

Aﬁeftﬁﬁw Rl R AR e iy - AR b A

2- metoyd nretiy3eftet I O- phenyl ) -thiazol e- 4-carboxylic acid
met hyl ester (44.1 nmmol) and anmoni um chl oride (220
Tty pming @4 3 mmgbeandf DMATAH00 (had) arc)added to a solution of 5-(3-

Amino-phenyl)-2-methyl-thiazole-4-carboxylic acid methyl ester (4.00 mmol) in
acetic acid anhydride (25 mL). After 30 min EtOAc and water are added, the layers
are separated and the aqueous layer is extracted once with EtOAc. The combined
organic layers are washed twice with sat aqueous ammonium chloride solution, once
with sat aqueous NaHCOs3 solution and once with water and the solvents are removed
in vacuo. The residue is diluted with EtOAc and extracted three times with sat
aqueous NaHCOj3 solution. The organic layer is dried over MgSQO4 and concentrated

in vacuo to give a crude solid which is diluted with ether. The obtained suspension is
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and water (50 mL) is treated with iron powder (53.0

mmol ) and heated to 80C. After 15 4 h an additi onal
wW@rwooiseof iron powder (53.0 nmol) is added, PEEIB2008/052989

m xture is stirred at 80C28o0r 3 h, further iron

FIFR PR 1 Bt RO OF B ARG L MS:

_()g@mon+g Aupedswith DCM and filtered through
Celite. The filtrate is concentrated in vacuo and

diluted with DCM and sat aqueous NaHCO3 sol uti on. The

I I 20
Aazsy o s SRRl P WS SRR Concent r at ec
'\%@mal pr(g;ba@rel)he desired aniline derivative.

LC—

tR = 0.67 nin; [I\/H—|]+:2494 ALl7.2
O COOH

Synt hesis of N COOMe
5- (3- Acet y:ta@ n| phenyl—)—-—z-nﬁet—hyl -t R ;@ 4- car boxyl i
c acid nethy$:§sger 25 Tri et hyl am ne g nmol ) and
DMVAP (4. 00 rrm:lgl added to a solution of 5-(3-
Ani no- pheRyIGHs2NHe -t hi azol e-4-carboxylic acid

4. 00 nmmo

t d ' 5
Aﬁeﬁuﬂomeféﬁe i) Fﬁtwe e‘isez\é))%dnma gl.n' %P@%@d@fﬂ%ﬂé% ) and
ME@YE(oR 1sog1ro AP ALSEL @&@edt\_?_ﬁlé %ggﬁ%%ﬁs Na®ef sdlition (1.0 M, 192

extracte nce wth”Et OAc ned organic
mLayite sarengikas Bdda twhiite suspicniios as foaoe oud thenorgmiiawplatiles are

chl ori de sol t on, .ance .30 wi
rei i b o BRniRTR e el R GG 0B B cooted in
an’ IBEBYBGhndirRadéaeitie (pEne J-e5bHuRlificn 6 ddﬁ%@lﬁjs MLt &1&&&0@1 0 M).
and extracted three tines with sat aqueous NaHCO3

Ingrgpaief pmmprrﬁ@noﬂgaﬁuspﬁnls@year filtered ané theoweidupviySashedigyith cold
Wachgli 1?(? s rle ﬁ Vatc% b Y& ]fhe snrgd ofd l‘ig eotﬁecl)rl éa%esmbﬁ)mlxélre is

e obt Al ned “Suspensi ol T8

ex2Q0Qd L% %thEfUAcBBﬁkDﬁieQﬁg&ﬁB lay28 drt lcb@ba@dd adied deer MgSO,
residue is washed with ether to gl ve the desired

anéc,cetl%ﬁat@d ip gaque;to grye the rpspectivg A¢id] MeH) + = 291. 3.

t arboxylic acid
erIﬁ-ﬁ%@ﬁﬁ@ﬁ{%&ﬁﬁ&%ﬁ&%&%ggéﬂ e) c:)eowe COOH R :(
prbj&ﬁ}ﬂ Ry, safoiSfiBat®nl &F 2BnetRyl=5-GHBly|-NiizoloM-cArbeeylit kad méthyl
ect est in a mxture of THE
eSt@igdem) &nlooV %\zﬁ’@-ﬁ%&ﬁ %g‘gﬁano: 50 m)f)ui s treated
5-¥d-hilodlp ﬁ&g@pﬂ% AR RSB HLA- @R Hoky fc Migl92 nl). After

Stll‘l‘lng a white suspenS|on|sforned and the
propegechby sapohzftcalussoiéi (=3 ﬂOonoephgm;e]d 2kmethgke thoazoBe carboxylic acid

miBah el TS ol bk AR ae Bl di ¢ (pH = 345 by
5- @dﬂhbi@?h@fylﬁmﬂﬁ tHﬁzol‘eOA-wmyﬁé-aadM In case of

preci ation, the suspension is filtered and the
prp@agﬁ:dj&g sa,pgn@gh@dof/@-(éhﬂg@uocphenyl) 2-methyl-thiazole-4-carboxylic acid

methyl ester. "H-NMR (DMSO-ds): & = 2.67 (s, 3H); 7.27 (m, 2H); 7.53 (m, 2H);
12.89 (br.s, 1H).

5-(3-chloro-phenyl)-2-methyl-thiazole-4-carboxylic acid

prepared by saponification of 5-(3-chloro-phenyl)-2-methyl-thiazole-4-carboxylic
acid methyl ester. LC-MS: tg = 0.84 min; [M+H]" = 254.0.
2-Methyl-5-m-tolyl-thiazole-4-carboxylic acid

prepared by saponification of 2-Methyl-5-m-tolyl-thiazole-4-carboxylic acid methyl
ester. LC-MS: tg = 0.87 min; [M+H]' = 234.4.
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water and dried in vacuo to give the desired acid. In

ot her cases, the mxture is extracted twice with
wEe@o1an t he organic | ayers are conbi ned, drPEHIR2068052989

MySO4 15 and concentrated2dn vacuo to give the

spective. acid. . c
2-YEHRYIF 3 BB orgimpetyirphenyDahinzoler fEapORicAsid pr epar ed
g[yar@dip%f“ £dp%ﬁfﬂc§tnotpf of 2-Methyl-5- (3-trlﬂuorornethyl-phenyl% -thiazole-4-
hy -tolyl -thiazol e- 4 carboxylic acid hyl

cagwtxgtic amd:nmyltestet LE:-8B65: 1t 7 0. &8l\mm} MtH} 34 288.0.

'g“cpﬁ"'ﬁﬁl{’gﬂﬂ%@:} b{?’lzlé‘ﬁ t?y:%ag P l%lcﬁecld“- car boxyl i ¢
prépdred fﬂw@am@ﬁ@wh)oﬁ-sms tR p 0 glzeméﬂ@afm@z@yé -4@arboxylic

acid nethyl ester 2 mn
acpymethyl ester. LC-MS: tg = 0.85 min; [M+H] = 298.2.

5-91.6 jjnfn' gﬁ@g&' ey IRl dic YR Ol et DOXY! T ©

sapo | ca
propdréd f Ih,yor @almhﬁflgdtl))nZ ﬁﬁt fﬁy{}i mlmzmbEplﬂenQBFbﬁDemyll-dnazole-4-

acid . neth ester. % EQ 8 =2,
cagiqpyliq agig n(qﬁlalylﬁﬁ)er Lfl %S (wr z‘%ﬁ)mm s 8§4§6r s
55 éﬁonﬁb'cpﬁeo@ fUPh Il Dic o7 ehiody oA GaxY! ¢

cid prepare pon I'cat 1 on
prépar&d chy osaq»omlﬁieal}dn) -&- r’ﬁe@h@torndqﬂrilzlotoepmaFﬂamegﬂyil-dliazole-4-

I&‘%C am%?élfﬁi??tre% IW}W torﬁ%ég’@isé\”%ar éi/g?_? ic acid

5-894-Difl RG0S DSARRPhIILthdlZoRM-B4rboxylic acid
gj-)l\/letl lgihrre?]zyo)lsyl -t h§; azoIZe 4- carr kg)é;]()l/cl ?ccl aci d net hyl

premr@d by s@ows”lcatlm af §-.(373-Wiflord-prely h-Z=mpiw]-thiazapfy-4-carboxylic

%54](‘5%#'%28@%052%? ’Erﬁ 6)3 t hi azol e-4-carbo

AJmmm PP e thy1-SiFiRLo1e- UL b b8 NicQcid
2 Met hyl - 5- (Sﬁ?rl fl ugl?]orret hz/ Egigg%? t hi azol e- 4-
et 4

preparesbx VY ¢ sarandfigasioRy | okst -piRnyl)2-gethyl-thiazole-4-
Cag@g(%gqlg%lﬁo%?e%ny 5 M T 0t mains P Eljcarzg%xyl ic acid
5- 63 pﬂ)iﬂﬂbﬁﬂpb@h}ﬂ)&b@lﬁ\ethyleﬂﬁamle-@fcarboxyhc acid

prg@r%d ﬁégqn%%pp ‘Q%FL )of @—énw%/l{ﬂ%og)l%%g eZﬁfflﬁ%aE ?yﬁﬁol_e 29; carboxylic

?(91%%1 fer. LCMS: = 0 88 M-+H]| = 288.2.
ac 3 ges%t hyl - pﬁenyl)mzmrr[e hy1 -th8| azol e- 4-car boxylic

5- (a&;al-dl)lmeﬁpqunm 2smptiryl-thiazile-drcasboxylic acid

DByt & SRTCHREY | OF o1 aE Dy FplRnSigT-aygthyd-fhiazole4-

C&ngﬂléaad%ée%hﬁ estéP LC-MS: ty = 086 min; [M+H]' =248.3.
5- Br ono- 4-f | uor o- phenyl ) - ﬁyl -t hi azol e- 4- car box

2- Mqthyla%phelpﬂébwel@ dgarbapvlid aqld ation of
prg%a(r%d 5% sagonalf(;llcag{'l Or(?fhg I'ﬁéﬁ{%ll)? ph?_nétl :@élazotleff ca%og%ldi}na%ld methyl
estVHEf-MS: t3 ). 27 min; [M+H]" = 220.0.
5 (3, 4- Dfluorolphen yl)-2-met hyl -t hi azol e-4-carboxylic
etylapinpatheny)DameHiviithiagelerd-esrboxylic acid

prgpa(rgd 4'b9' féalﬂ8ﬁ1{?" cRRSNY b - % {@AQ&&Iaﬁﬁﬂ%@én?D‘]Z &%ﬁ@%ﬁﬁo@e#
carboxylic acid methyl ester. LC-MS: tg = 0.73 min; [M+H]" =277.2.
2-amino-5-p-tolyl-thiazole-4-carboxylic acid

prepared by saponification of 2-amino-5-p-tolyl-thiazole-4-carboxylic acid methyl
ester. LC-MS: tg = 0.64 min; [M+H]' = 235.2.
2-cyclopropyl-5-(4-fluoro-phenyl)-thiazole-4-carboxylic acid
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15 acid nmethyl ester. LCMs: tR=0.82 mn; [MH + =
256. 3.

WG 2{02/01650% met hyl - phenyl ) - 2- net hyl -t hi azol e- 4- cCBEHBYPIF/ 52989
acid prepared by saponlflcaO|on of

2, 4-Di nmet henyl ) - 2- | -thiazole-4- :
Do P! 6 SRRy OB a1 B RN (15078 RBgnyR-fhiazolc-4-
cai%?ﬂlc“acld%fe%hﬁ oster. LC-MS: =0, 87 rnln M+H]' =264.2.
| or o- phenyl) - I azol e- 4- car boxylic

2-&81!110{)@@}’135-éb-arl§d0t!yn@hpbph¢ny¢)aﬁnml&34 carboxylic acid

prgf%a](rgd ﬁé?‘ﬁ}%ﬁlfg%a?lg %%C)%%Qpr?wl I%y%% té]glluﬁ{zo(ﬁ)llle IPMH%!F 8%%}0?6_4_

caﬂ&& Be acid methyl ester. LC-MS: tg = 0.94 rnln L +H] =314.2.
g 4- Di et hyl - phenyl) - 2- et hy i azol e- 4-carboxylic

2- Qampmm—é-wrwyﬂslaydm%qaéh@xm a@fd
prg%a(r%d é{/@p@ﬁlﬁ:&%{ gﬁ&&lloé&oﬁf g%h \}\)E tﬁ?&l? 4- caéléox?{]hc acid. LC-

MBMgHE 8.9+ nd4NB+HP 5 246 4.
2- Met hyl - 5- phenyl -t hi azol e- 4- car boxylic acid prepared
by saponification of

Aé Neéﬁuh 5% W@mkhwb%ﬂk&uéafar@fmym gfd d met hyl
Bﬁ}z()ﬁkrdxcé{cyﬂbanylnmaqndhé?rm il et Ay Eissehbtazalag -4 Aeer Gboay 1995,

3§ PG ABDTR AL X ShGrion AR Phrea20c)n BOH (5 mL)
A%Mﬁib-ﬂ% YE{;OI;%(?Q 'éﬂjL)ni@taBéféd AREBE mikfardB:stibBd 3t RT4AdB Dhydrogen

atl[zw@nherfo(459ap) ﬁ'oo ilmh Aﬁpaﬁbﬂaéionﬂufamim@ﬂtd odasmgvpradhe sdvents
b f
nS s RRLAICT R bORng i) is vied oy fortbenRyrifisadpRy | H-NMR
(WS@%) l§G= W5 (1.3 =8 0964, 0HY; 4. BM’[HHE §72A8; 2H); 6.99 (d, J=7.78
2-cycl opropyl -5- (4-f I uor o- phenylj t hi azol e- 4- car boxyl i

Hz, 1&Di 42W0, 26009 0ilesad); PEY/(1.B20088052989; 1230 (4sr Eghr ed
by saponification of
2-cycl opropyl -5-(4-fl uoro-phenyl)-thiazol e-4-
AEJ,I%L Eﬂsymhm%zc ofl M1HBK, 383 BeIminlofredtiy1-2-IabiSichof3 81006 ctane-2-
+ =
2- cyearbprdisycidstersbutyl estebr onet hyl - phenyl ) - t hi azol e- 4-

d db
ASY IRRMhg 201 0 PrepRr el by STROR KSR Moy carbony)-2-
5 Cadzhbi_cygli)m 30|ttt hyhrbesyle acill GehB! ekfer= 0. 94 ni n;
Toz @&l}safﬁsaw 0f5 Bmeny |1 BSero2eazabicyslploxd PlogtaggPerarboxylate

hyRik SRR { bER! R (50 mL DIPEA (22. L
ﬂaéﬁﬁ%ﬁpr@%?l gﬁghegg %ngzoﬁg)4 35?6@95 iC aéi %f?mo

1. M), diRer-t0ihd ﬂlmhuna[eM}FﬂSmmoB4@eq) ariDaddlitonsy POME$S mlof The

miSkHE G VAT, I caf BOSPERERE T SBCHST ARG ot qaucous citic acid
(16%6 %Fé"&ﬁfd@@l 188 13krs ale sd¥afhtcdIRMhe us 1a38s is 3R RLORY: with
is added to a Suspension of Pd/C (10% 00 g) in EtOH

Et02g. fihp compifuidiarganad lazesHire Pishad) wit baidedriethayor AdgSOs and

d RT
cofb IR i TR et Nt o SR S RiaRIR Gfane /
B0V @) toQfivd the dsﬁfe\dqﬁr@@ct LC-MS: tg = 1.08 min; [M+H]" = 346.3.
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15 the desired product is obtained which is used
W thout further purification. '"HNVR (DVBOd6): 8 =

W 2008/0(d564 J 8.79 Hz, 2H); 4.55 (t, J = 8.79 MZI/IE2bN)8/052989
6.99 (d, J 7.78 Hz, | Hpr 7.21 (t, J = 7.91 Hz, |

Ag)y%tiyééﬁ%sgsgf 0‘1“ :(17S,¥SS,5é_)|§3-hlydll_(?x;ymle%ﬁ}%-z(-gzsdbiclycI_(?[?a.3:%] g’ctane-z-

(1S, %bé@lrc%'cﬁme_?flﬁﬁiy‘l‘%te?' azabi cycl o[ 3. 3. 0] oct ane- 2-
20 carboxXylic acid tért-butyl ester A 3.1 Synthesis of

A(18°63, sd)tiqnpitRIBA Ut wklyenc 4t Boviy22.5 mamol) is added dropwise to a
o8 Y50l 35 Tk REYANGT B AL ROAY)IS AL RENEH ojoctanc-s-

(BoRyBS &a)beﬁ zadei @hﬁ’lﬁ(ﬁ ﬁmﬂﬂa 5@ AESF POH BHemi
“ ydryocﬁl or i d?a 17. gy ) \ I%CI\/I 50 nm) is pture s

@wédouemR(Tzzmgedrrfer “ddigga, Seeyin - raswed By mixture of

qrr% ]$ GAt &llgtilOZl (?l AR ! 250111% da‘j?éj ]@tM isoMedD&Mlg S are
ure'is strrre h™and concentrate

separatedcand. thiet £deodmn thyan ke oxtsactddt with BIOAL. THO89mbihed organic
added, the |l ayers are separated and the aqueous. |ayer

layegs aserwaphed r?&@e%StNﬁO%@@&&wn The Mand ties %@hweé MgSO4
anld QY SntPh & %Q&Q) ¥ gﬂfeb%b NRsird hﬁghav%ﬁlcwgﬁlr@%g by flash

Concent r at e in vacu residue 1s purif
cheahatnpraphy Greptaogr Bfhéie BHRL@MS /tz =309 Em@Acthﬁuj —t2<42 4.
give the desired product. LCMS: tR = 1.08 mn; [MH +
= 346. 3. WD 2009/ 016564 PCT/IBZOOS/ 052989 31 A 3.2
A§W‘t%}ﬁﬁh§sm‘3f of (1S,3S,55)-3-formyl-2- azab1cyclo[3 3. ﬂ]é)ctane-z carboxylic
(1S, 3S,59) - 3- hydr oxymet hyl - 5 azabi cycl 0] oct ane- 2
- caadibieri-botdes@rtert - butyl ester At -78C a sol ution

Agfplggl%lB Agl)iegs-]gfgllrtgtgﬁeﬁ%o %nﬁmg‘wi g mmol%egl) 1nSD@191d ﬁg ml) is treated
with S, 3S, s5ﬁaho£12 dfer (19188, 6% )3 Rt )hyR2 azabi b gI6B B Foakk-2-

]octane-3- 5 carboxylic acid benzyl ester (9.0 mol)

carbpxyhEagig terrbytyl pterdd . 83anmph 1tlse) m REVH ¢ mk) and sueaidrops of

WGt b B P o R SO Shart TN, Y RB R ters

arerkgpasdare. iTte. orgar@Ayesisaclahbdd witheaquayerstraraid Sl@peraideadine,
eous |layer is. extracted with Et OAc. The

and the aqu
drigriyich é@gsg?ﬁg%nﬂ eoncenfyated imyacugAe ey tictdss el algeRy datdyich is
usé@wtqlbmuﬁﬁﬁul}@ﬁcm brine, dried over MpSO™ 10 and
[

concentrate n vacuo to give the desired al cohol
which is purified by flash chromat ography (heptane /

Agt%%@#}%@g I&J(g%sst) R Beaiyiamimotinethali - hzabisydo(3.3.0 octane-
(1S, Bearbokylic AQa - batﬁze@{yrcycl o[ 3. 3. 0] oct ane- 2- car box

ylic aC|d tert-but ester 15 A solution of
Bépag ke (2.76 p@mobd% hés @dderdtoramsplutipn 26l Siys, M- formyl-2-

W t.h a sol u
iy SRR At o1t | SBa8i, eviey 413, el ahdesy in
chlor6frMOX ) i G ACTHe t@IxturBUlsy ktiesd for (1.8, nﬂﬁ@ﬂted l«VlﬁBE%))dlum
n.) and sone drops of water. Af t er

tflé@ﬂﬁ@?ybalgﬂiwdﬂ%@dﬂ@ Nk é‘d}eai iegdl geetio agyd a(Pé)Sa@ééd stied for
adtdﬂfofqhﬁ}’f hSind Fofi eﬁ‘%%fs%{ gx‘i’aﬂ%gs so%tg&g 'lfcﬂml QHddS PRD&EY are

ueous CI rrc aci
separated and the aqueous layer is extracted with DCM. The cornblned organic layers

are washed with water (100 mL) and concentrated in vacuo. The residue is dissolved
in ether and extracted three times with hydrochloric acid (0.1 M). The combined
aqueous layers are extracted once with ether, made basic (pH 9-10) by addition of

NaOH solution (1.0M) and extracted three times with ether. The combined organic
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20 dried over MgSH4 and concentrated in vacuo to give

the desired al dehyde which is wused w thout further
WEeooPieset i on. A. 3.4 Synthesis of PCT/IB2008/052989

(1S, 3S, 59) - 3- (benzyl am no- set hyl ) - 2- azabi cycl o[ 3.3.0]o0

ct ane- r box a tert - but ester
layeth Afe Rt oper %gﬁ% fand 2ConegHrat e nastropo s g b dlgsired
bedbylhmthe3WhrP) 153u§eﬁrwho& further purification. LC-MS: tg = 0.89 min;
azablcyclo[3 3. 0] octane-2-carboxylic acid tert-butyl

[l\ésftl]er_iﬂi mmol, 1.Ceq) in chloroform (10 nmL). The
m xture is stlrred for 5 mn, treated with sodi um
triacet oxyborohydride (4.8 mol, 4.Ceq) and acetic

ABE Kyndhéds ML hbf Stis BSQSB-BEamﬂﬂﬂiefthﬂfEahzaMc 1(3319 0r]10ctane-2-
poured into sat. NaHCO3 solution. DCMis a

I ay%b%ﬁlcml%@ﬁhbatyé@l“ahd t he aqueous | ayer is

AeX§ 1&?tned Pﬁ" Vga§ %M%:ig% n%%ﬁ% ﬁSg%egfé;ﬂz‘-?la%%ﬂ@’c?@  Abctane-2-

caif‘thﬁyhesacdueert-ﬁu@l sswet ved.o nmn(ﬂ) hierctiaid] X0 rraL) a¢l adbédao a
times w t h hydrochloric¢ acid e"ﬂm The conbi ned
SUSRAREGNOf| afi/@r@ Reel T eraethéaolo(ﬁe #pd stiped undegehydrogen

atﬁ’i@ h%re( g&) oY AR Hﬂra‘?ﬁnQErou%ﬁge'ht%o H§H1 with-¢ @ghol and

ext acte reetlrres W t I ne
rempgdmfcthv\@lzeﬁl@/tm&@fﬁréd REINd Bzmah%mw is 313ed aythost further

ar dri ted in vacuo to give
’éa‘iﬁ‘&??:e]g}/se%wga g\/lmﬁ[ﬁlg EE‘Lgused wi t hout further
purlflcatlon LCMS: tR=0.89 mn; |[MH+ =331.5. 5
A. 3.5 Synt hesi s of
Ad1S, 2tES)s 3-efmi HdHBBIHY)-(2-az2kibyd9idihlac@anePadmetieyl pamide
arb(%§¥ |c aC| d tert-butyl ester A solution of
(1S, (benzyl am no- et hyl ) - 2- azabi cycl 0[ 3. 3. 0] o

AQIlaWhesﬁsﬁbbQIS,|3S@S%L@réﬁﬁﬁnlhﬂhl\ékh)ﬂﬁk-@’zalﬁﬁyQOm]})ctane-

in ethanol (10 nL) is added to a suspension of

(1. 2-garbpgylic a¢id serthdyl estey (generalpyosedurekd under a

hydrogen 10 at phere (1 bar) for EW After
filtration t h celite washi n hHet hanol and
renoval of thq ght sthe desiregd RS obt ai ned

which is use thout further purbf&pcat icpn. LG MBS tR
= 0.73 mn; + = 241.4. A4 S esis of

(1S, 3S,55) - (2t azabi cycl o[ 3. 3. 0] oct ane- 3-yl net hyl )-am d
TI?TU%@ 0d8HioY, al;ir g@?s d4did to %éﬁfuﬁ@ﬁ’ b$ tlféfregﬂectlTe farboxyhc acid (4.6

5S) - 3- [ 'am no- net -2-azabic
moot, ahéeq)chEl\/Eo@ﬂ lrIcL)acAfd:rt%)r tImleIyIEAeQIZei nfrgeln & Qelq) and a

SO urtloo%eg r(qg 3|§ gg)-'d-armnorneﬁlyl a'%blcyclocbcg (g)]octane-2 carboxylic acid
tert-butyl ester (4.2 mmol, 1.0eq) in DMF (10 mL) are added and the mixture is
stirred for 60 min. Water and EtOAc are added, the layers are separated and the
organic layer is washed once with water. The combined aqueous layers are extracted
once with EtOAc and the combined organic layers are dried over MgSQO4. The
solvents are removed in vacuo and the residue is purified by column chromatography
(DCM) to give the respective amide.
(1S,3S,55)-3-{[(6-methyl-imidazo[2,1-b]|thiazole-5-carbonyl)-amino]|-methyl}-2-
azabicyclo[3.3.0]octane-2-carboxylic acid tert-butyl ester

prepared by reaction of 6-methyl-imidazo[2,1-b]thiazole-5-carboxylic acid (A.
Andreani et al. Eur. J. Med. Chem 1982, 17, 271-274) with (18S,3S,55)-3-
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+ TBTU (5.0 mmol, 1.2eq) is added to a solution of
the respective carboxylic acid (4.6 20 mol, 1.1eq)

WO p00DRF65645 ). After 30 rri n DI PEA (12.5 mmol PCBIK2668/052989
and a sol ution of

1S, 3 azblcclo 0] pct ane- 2-
anlingigg fi?.)aangnﬁq'}g:}e OE'B%/H‘ -2-gaibayylesacy ferh Pu&ge@q)ﬁc@%‘ tr
_@Iylfn{ﬁllo[mj_pl “ar goaslded and the m xture is stirred for

60 m n. V\&ter and Et OAc are added, the |ayers are

(1§é|§aﬁsaf3eﬁ(lémaotd]soxmogaﬁncerbwérammwmbﬂ}dﬁce Wi th

seifes bt Ol R SR PR BT G ) eers are

préfpared @N%acﬁ@S% Bé'ﬁt%[d]%kélﬁm 8- cafb@xylm\éﬁﬁ with ‘(E&B@ 58)-3-
and the residue is purified col um chr omat og ragcy
anipoypthy b2-geatacyohad 3 r3é%]9@@11q %além(ﬂé? aqid tegt-Butgl exgyr. BCEMS: tr

ﬁ%?%? @Xjéﬂj:argonyl gzarln g]o] met hyl } - 2-

(lsmtﬂsosz&;{[02[,3113hjairoqﬁdlﬁnﬁrranclafdrbwylb-anﬁﬁd)]dmbﬂryu}=but yl
ester 30 ared by reaction of
azgbipxeigld-3 B o}-oarbogyhigpeld derd-batylestegy v i ¢ acid (A

pﬁ‘a?%c??fgeagﬁor% g%v%zdzlg ﬂ\é;-.‘ %?Q&Q%é%%g/ % ﬁ%%)_3_

anaimbmotingt- hwlza‘tﬁewica[ﬁﬁd}]oumﬁefsz Ealfb]my:ltcaamd ﬂ%l’thmtbszérl EC-MS: t
i@@d te ]giuy%g?efter LCMS: tR =0.91 min;, [MH + =
B [;1\%[ 'S)-3- { [(Benzo [d]

i soxazol e- 3- car bonyl ) -am no] -nethyl}-2-

azabi cycl o[ 3. 3. 0] octane-2-carboxylic acid tert-butyl
Adgx eSymhepispagfed (b§,3§§§d{(2-@ml@iﬁyclo[3 3.0]octane-3-ylmethyl)-amide

Benz zol e-3-carboxylic acid with (IS, 3S,59)-3-

am n‘g‘{lﬁ‘laﬁst es?é‘éPEQFSF‘Bf“é 3. 0] oct ane- 2- car boxyl i ¢

acid tert- bu%ter LG M. tR ]Hll mn; [MH + =

386.6. (1 S 9@ 3-{

[ (2, 3-Di hydrdd an—4—carb'ony|_|)N Nngia met hyl } - 2-
azabi cycl o[ 3. (3"@] oCt ane- 2- car boxyl ilg acigl tert-butyl
ester 10 pre ed by reaction of

2, 3- Di hydr o- benzof ur an- 4- car boxyl ic acid with

A(sdlSnBISpBB)Cl?-n dloxane (4.0 M, 20 mL) is added to a solution of the respective
am norreth Io[3 0] oct ane- 2-car.boxylic
%fcpr&tetcaaﬁt @5% éﬁowe rivpigye &-5 nemoliﬂlh digxgpey (20 mL).

A§§f7Lé-M§\1€d8ate%/ St SeRbion (1-3h) the mixt trated i
L oSO B 1 R

togiveltbe dmpeatiae Idmte(cg:dmeo@ct p'hwdnesiused)w1t-lholut fugthler purifidatibh.
4N NXR1 . NN .0 A sol t|o di oxane

o-uphyidtyof | T aieptPeo B pEd Efs S ohR-

aZaBRYEI6}3.Y.9]octane-3-yl)methyl]-amide

prepared by deprotection of (1S,3S,55)-3-{[(6-methyl-imidazo[2,1-b]thiazole-5-

carbonyl)-amino]-methyl}-2-azabicyclo[3.3.0]octane-2-carboxylic  acid  tert-butyl
ester. LC-MS: tg = 0.56 min; [M+H]" = 305.3.

Benzo[d]isoxazole-3-carboxylic acid [(1S,3S,5S)-(2-azabicyclo[3.3.0]octane-3-
yDmethyl]-amide

prepared by deprotection of (18S,3S,5S)-3-{[(Benzo[d]isoxazole-3-carbonyl)-amino]-
methyl}-2-azabicyclo[3.3.0]octane-2-carboxylic acid tert-butyl ester. LC-MS: tg =
0.71 min; [M+H] =286.3.
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15

Boc- protected 2-azabicycl o[ 3. 3. 0] octane derivative

(3.6 mmvl) in dioxane (20 nL). After LC-MS indicated
w@omoploetsed reacti on (1-3h) the m xture i s concePCT/EH20e8/052989

in vacuo 20 to give the respective deprotected product

h h f
Y@fi’?b‘?u'\%sg‘d‘fﬂ[‘g E’Bfﬁrt eé)l(gg ISL§<§IS'2%)IX§P| c acid
az[abi’c?cl%f-?; §§?oc(a7nea3"—§ﬁhﬁﬂﬁll amade3- 0] octane-3-yl)met hyl]

-am de prepared deprotection of (1 S,3 S,5
preyarg {Hy( @epmtdtrybn of G55, :ZS)t3JdI(QIrﬁ -Biydep-Benzofuran-4-carbonyl)-

or R BRI Sa Tl s SERRLPY I e 8N Egus
tRm(mo {nmrsﬂ}vhs 53@7?4 Benzo[ d] i soxazol e- 3-carboxylic

acid [(1 S) - (2-azabi cycl o[ 3. 3. 0] oct ane- 3-
yl)met hyl ] -am de prepared by deprotection of (1 S, 3

B TR P 06 20 byl fc. aci ¢

B.tler tS}buhgdls efSdaeboxylic-abide & ivativd@ (fenétalproceduviel + =
286.3. WD 2009/ 016564 PCT/ |1 B2008/ 052989 34
2, 3- Di hydr o- bepzbf ur an 4 car boxyheC a¢qi d

[(1S,3S,59)- (2%c o [3.3. 13-yl ) net hyl ]
-am de prepar ed glot ection MNé)O %g S, 5
S) - 3{[(23D|hyd1|ob zof uran-4 onyl ) -

am no] - net hyl } - 2-azabi cycl o[ 3. 3. 0f oct ane- 2- car boxyl i c

THE hﬁxﬂh% I)f 0 trydpc@SitctdarbdxGid/eeid (6.44 Fihmop lﬁqunrhce{OMﬁHe"'(l 0
= 287.4. B. Prgfaratlon of conpounds of formula (1):

mB) 1 adgled RBIUs(0sH mmobox3ad) endyrifige3Qanin, \)&Eﬁ\ﬁe@ 2 garmdr hpeq).
Aﬁ%oﬁjeglgﬁ r%ﬁ)s)? ul}lrog oo'}lfthl% RgSpreee%VGec ,?%\J;)lecyt!\ll[% gﬁctane (%nAatgve (0.40
mfnd],440qy0in, DCM €40 inlh) ¢ ekdaed. t Thd miXthrOis Strjed Svadﬂgﬁk and
TBTU (0.48 mmol, 1.2eq) and, after 30 nmin, DI PEA (1.2
PystisH by Preme IPLC fergies thfse%PFﬁlVé BYAYHFHRIBE t he
respecti ve 2-azabicycl o[ 3. 3. 0] octane derivative (0.40
mmol, 1.0Ceq) in DCM (1.0 nL) is added. The m xture is
Syatthasiseal carbexytic gimbida ridrivigives fb'yedaad;onpoﬁme ﬂdﬁihe@tltz@ catborylic

scid e Ry By i ol BB Hyor ot B TSRS

azﬁ@i%?ﬁ&f@' y@]oe@ﬁ&w n'léih ?Qﬂn@’de\’"‘ th _ _
[ -1'm dazo[ hi azol e- 5-carboxylic acid

[(1S 38 5S5) - (2-
Example Name LC-MS:

6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid
1 [(18S,3S,55)-2-(2-methyl-5-p-tolyl-thiazole-4-carbonyl)-2-

tg = 0.95 min;

_ _ [M+H] = 520.1
azabicyclo[3.3.0]octane-3-ylmethyl]-amide

6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid
2 [(18S,3S,55)-2-(2-amino-5-p-tolyl-thiazole-4-carbonyl)-2-

tg = 0.86 min;

_ _ [M+H] =521.2
azabicyclo[3.3.0]octane-3-ylmethyl]-amide

6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid
3 {(18,3S,5S)-2-[5-(3-chloro-phenyl)-2-methyl-thiazole-4-

tg = 0.95 min;

[M+H]" = 540.1
carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide




azabi

cycl o[ 3. 3. 0] oct ane- 3-yl ) net hyl ] - am de:

Exanpl e

Name LC- MS:

W@ 20000kosb4 | m dazo[ 2, 1- b] t hi azoI e- 5- car boxyl i c BCT/IB2008/052989
0.95 min; 1
! (Zlﬁ\ 3E|]6?l\§lze hg&gmiiazo[g )i b]gneon ec-)S %Lfbtolggll?cza?cll(? 4 :ar 209r;yl )
azabi Gk BL r = 0.93 min;
6:74|\/|et %Pé g%?gg%g% g@tﬁeﬁo ﬁhéﬁé’ H%J[h]cygrﬁg%%y ic [BCHH] ER24.2
0. 86 |ndarhonyD- 2[ ézablcyclo[3 3. O]octane 3- ylrnethyl} -amide
Tk s 6 oty hamdasor 3 b azhlo s eabeaylic acid o fi AN
232l ol o6 357203 0S AR Aot NEL A AT o i
6- Met QX -|n1d§zg g éhaggF% SI%Erboxyllc[aﬁﬁq+b%242
0. 95 marbonyg 2-aza 1cyclo[3 3 O]octane 3 ylrnethyl} amide
EI\\/;H] °°5‘@3@yk&mldhzo[2 i b‘]{hlaééi'e"é' cal‘ooxyﬁ'c"a‘c'l' Hphiazote—
car bonyl{qr23azepb ¢y el abgro b Et hy b} =8Mmiodgin;
W 2( 09/¥) 6564 jF)’CSFI'/ I EZO 8? 515‘11 M)E d . o
6- Met hylﬂuaﬁvl@aﬂz@[ﬂzomylb?ﬁmba%@l@ 5. 0deattrex3rl i c| (ARl £R58.4
0.93mn; 4 Imethyl}-amide
{(1S,|3S, 59) - 2- [ 5- (A FFUSHo*BKENy1 ) - 2- net hyl - I hi azol e- 4
[ M-H][+ % MéthyLimidazo[2,1-b]thiazole-5-carboxylic acid
car bgn 1 2-azabic cIo[ 3. 0] oct ane- 3-yl net hyl } - am de
62 Vet hyl{ S e3Dot-P2-ev dhonrap 2o RetrBluesararshylt i c| act d-Odmnis;
0./93
{( 15, Pty Rigzole 4roprbqy e Famabicyolof3 3 Olociapers- NI = 609.2
[ MrH|[+ = 524. 2 ylmethyl}- armde

Lcarbd

6- Met hyl - | m dazo[ 2, 1- b]t hi ézol e- 5- cérboxyl iC aci d 6
S)%Q%egis?no?f’néa%o';%ﬂit 2iridE | RAVAR%L 53 fedetdrU8F BicPREMVe chiBoTylic

acidhi aithl @eﬂzc([d]ihﬁﬂg{dlﬁ:é&-admlylicyabid[ 3(1B, 83,68} @rezaBicyclo[3.3.0]

f%a"ﬁg

| met hyl } -am de
2,1-b]thiazol e-5-carboxylic

¥ymethat g

acid 7

(1S 3S, 58) -2-[ 2-cycl opropyl -5-(3-trifluoronethyl- tR
= 1.04 mn;
Example] Name LC-MS:
Benzo[d]isoxazole-3-carboxylic acid [(1S,3S,5S)-2-(2- ‘
8 hyl-5-p-tolyl-thiazole-4-carbonyl)-2 te = 109 mn;
methyl-5-p-tolyl-thiazole-4-carbonyl)-2-
_ Yoo g _ [M+H] = 501.2
azabicyclo[3.3.0]octane-3-ylmethyl]-amide
Benzo[d]isoxazole-3-carboxylic acid {(1S,3S,55)-2-[5-(3- )
9 hloro-phenyl)-2-methyl-thiazole-4-carbonyl]-2 te = 110 min;
chloro-phenyl)-2-methyl-thiazole-4-carbonyl|-2-
P g g y [M+H]" = 521.1
azabicyclo[3.3.0]octane-3-ylmethyl }-amide
Benzo[d]isoxazole-3-carboxylic acid {(1S,3S,55)-2-[5-(3- )
10 fluoro-phenyl)-2-methyl-thiazole-4-carbonyl]-2 te = 1.08 mn;
uoro-phenyl)-2-methyl-thiazole-4-carbonyl|-2-
1? Y Y y [M+H]" = 505.2
azabicyclo[3.3.0]octane-3-ylmethyl }-amide
Benzo[d]isoxazole-3-carboxylic acid [(1S,3S,5S)-2-(2-
" cyclopropyl-5-phenyl-thiazole-4-carbonyl)-2- tr = 1.12 min;
azabicyclo[3.3.0]octane-3-ylmethyl]-amide [M+H] =512.8




phenyl ) -t hi azol e- 4- car bonyl ] - 2- azabi cycl o[ 3. 3. 0] oct ane

23

Mi-H] + 600.2 vyl nethyl}

-am de Synt hesi s of

W@ 20000x68b4 ¢ am de derivatives by reaction of tPEI/IB2008/052989

respective carboxylic

acigewi th

benzo[ d] i soxazol e- 3-car boxylic acid

[ (1S,

Sﬁl@ﬁe@ﬁeoﬁcéfwiﬁ"c hathilie Qﬁh@@we@

Benzo[ d] i soxazol e- 3-car boxyli ¢ acid

3S, 5S5) - (2-azabi cycl o[ 3. 3. 0]

DX RABk g B«F;S 25

sd¥Bve carboxyhc
S)-2-(

actdRwith 2, p®ilidmo-beigzofuran-4-carboxylic acid [(lS 3S SS) (2 azablcyclo[3.3.0]

ot Br By st

‘oct ane- 3-yl met hyl ] - am de

Benzo[ d] i soxazol e- 3-car boxylic acid

(s,

3S,59)-2-[5-(3 tR =110 min. Q

thiazol e-4-carbonyl)-2 [ MtH] +

501. 2

Exrdmipde

0- phenyl) 2- nethyﬂﬂmmiazole 4- carbonyl]
UL AllTT

2 FNIHM]S+

il W |
— JL 1
Benzc

(25,

fl uor|o

= 508. 2

PR 5 it A AR S R R TSk
3B @ﬁ):hl%rd ghe(@l)tﬁmeth%d Qa8 4-catBnyl]-2-
- phe | -t hiazol e-4-car bonyl ]

aezzablcarylo[ﬁ pbcanai3osdmﬁellbam;derret hy

} =—aitt UC

tg = 1.05 min;

HRIHH] 522.1

} -mﬁde

Benzat
1 cyg
1142
[ MeH] |+
Syntr

T R E@ﬁéﬁiﬁ?)

AL E
QI8N EcBIh

M[5(3-fRSAPHIENG ) O-Bre i
[5]"(512 8 2309/ 016564 PCT/ | B2008 052

esis @fabmaﬁlbb?x%/DIO@taam3cbeln@éryil}vamid¢es by

JQ}'L \L J.
2t U?Oc?rmn

':{WHB& 506.1
reaction

of—t+
2, 3-0
[ (45,
oct ane
2, 3-0

;ﬁylé'?‘gg“@le@%? {i UX &Xf@gi%lb cf g(“?’§g~$d53) -2-

3 45}161?6 lCZVﬁl'e Bﬂﬁz%14 bonyl]-2-
% Y %ﬁ )am dgehb 5 aExae Icgr Iglg}r,ré LG

tg = 1.02 min;

[MB:H]' =506.1
S, 3S,59)-2

fA’

- (

*‘01m

; hydr@ab@ﬁ@@f } AlncinedrHoRgl camised { (1
3PP AR RO Torans - camaut s 1id Lo aS 02

(2-methyl-5-m-tolyl-thiazole-4-carbonyl)-2-
azabicyclo[3.3.0]octane-3-ylmethyl]-amide

DQNY 1] 04Zmin;
[M+H] =502.2

16

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,3S,55)-2-
[2-methyl-5-(3-trifluoromethyl-phenyl)-thiazole-4-
carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide

tg = 1.07 min;
[M+H]'" = 556.2

17

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,3S,55)-2-
[5-(4-bromo-phenyl)-2-methyl-thiazole-4-carbonyl]-2-
azabicyclo[3.3.0]Joctane-3-ylmethyl }-amide

tg = 1.06 min;
[M+H]" = 566.1

18

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,3S,55)-2-
[5-(3,5-dimethyl-phenyl)-2-methyl-thiazole-4-carbonyl]-
2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide

tg = 1.07 min;

[M+H] =516.2

19

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,3S,5S)-2-
[5-(3-bromo-4-fluoro-phenyl)-2-methyl-thiazole-4-
carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide

tg = 1.06 min;

[M+H] = 584.1

20

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,3S,5S)-2-
[5-(3,4-difluoro-phenyl)-2-methyl-thiazole-4-carbonyl]-2-
azabicyclo[3.3.0]Joctane-3-ylmethyl }-amide

tg = 1.04 min;
[M+H] =524.2




[ MeH] + = 522.1

azabi cyclo [3.3.0]octane-3 -yl nethyl}

-am de 2, 3- Di hydr o- benzof uran- 4-car boxylic acid

W@ LFOBSES) -2 tR = 1.02 min;
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[ 5-(3-fluoro-phenyl)-2-nethyl -t hi azol e- 4-carbonyl ] -2

DR R BT H P S At S 1 2
3[?4(5,@({@16{ -2-Meﬁi 1-tﬂi§zole-4-carbon¥g-
-l -t hi azol e-4-¢ar

H 1-:h§w92
uor o- ph ngl

- 2- et hyl
+ = 3eGallicydedbi.¢lpcthnc-p3liBetdy Getraide- 3

oanzof iy an A

-yl met hyl }
|

y! nmet hyl }
:It19= 1.08 min;

qOMH | =2516.2
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M}-Ff—ﬂ:-ll'og min;
1" =556.1
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n I]-2-azag]c cIo[3.3.6ﬁoctane-3- | meth

y
i hy d2erzbleiaydé[dratodtanerd bybythiyd -ansidd { (1

DItReEA}.O7 min;

[M-+H) = 6.2
S, 3S, 5S) -2
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/\m (@) ] -
S
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3
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I

2 oo SRS st grvicd 18880
r}s-(;_s-&é%lémin@zlﬁll@hﬂyaLrﬁethﬁl-t%ia(%bréat-amp@l}-
e 2, 3-Di hydro- benzof uran-4- carboxylic a
3S, 5&)azabipyele3B.Qpctaner3-ylmethyl}-amide

onyL - .
LR
qiMirH]' = 545.2

~—+ NNI—H—-!,-A-\
- o=
Poow 6
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2B BRI e Ao R T FTE RS

bi cy c{20f3th§1-8ipheiyanBraolyl4n@ibydy})-2m de
D hydr o- benzof uran- 4-carboxylic acid {(1
1. 06 maﬁ}cycll)@ .3.0]octane-3-ylmethyl]-amide

Fcarbonyt
tg = 1.01 min;

MBI S)483.2

2

N II

C

2 Bt BT Fal T oks 1 A4 [OYS 35155922
(2-cyclopropyl-5-phenyl-thiazole-4-carbonyl)-2-

azabicyclo[3.3.0]octane-3-ylmethyl]-amide

e-4
tg = 1.07 min;

[M+H] =514.1
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[MtH + = 584. 1

carbonyl ] - 2- azabi cycl o[ 3. 3. 0] oct ane- 3-yl net hyl } - am de
WQ2®9/1dsy4lr o- benzof ur an- 4- car boxyl i c aci d {(1PCBIERS)s/#2989

tR = 1. 04 mn;, 20 38

'gfﬂ di f | uor o- phenyl ) - 2-net hyl -t hi azol e- 4- car bonyl ]
ﬂ,_claﬂasy 24.2 azabicyclo [3.3.0]octane-3

-yl methyl} -anide WD 2009/ 016564 PCT/ | B2008/ 052989 37
Tl?ea %r&llb%géébt&eﬂﬂt@%&ﬁﬁf&' 4o@tyb X Yihe Codtfipstintié 163 &nk® -(® is

de[tesnmzs,dinn@pmdmp withethy follopdngexpgrimentahmstheda- car bony! |
[ MtH] + = 516. 2

I"%fa%-é%wﬁ%glca{ﬁnzo%&%{n%ﬁsecgr%L)r:slt |h%:/| ;;c?gj ??18 3S,59)-2

CliilRese Hanf3&ravaty (CX20) cells expressing the human orexin-1 receptor and the
[5 (3 4-dj chl oro- phenyl? 2- et hyl -t hj azol e- 4- carbon%
¥ recemer, 1°Spgtiyslye ¢E9 FOp3.in cg&tlg@tr%qfiéurg Ham F-12"with

L- G'ﬂltgﬁﬂ%{% t%ﬁgg% 23%0 ugrlily 8;@1;&?‘;?6(? ;g/vrﬁ‘in p%nﬁﬁ[lﬁ,oxlwol ‘flg/rnl

acCl
stileptofBicr ahidmet ¥iyHeapinedtida)ed Fetabt dfderdhi(BZ9). @hd celdy ronsdded at

MrH] + = 516. 2 ) )
250} oy aicd] e 381 etlablacts sparbeligmy s ates (Greiner). The
se%déa;ﬂ?!gg% %re?ﬁicﬁlﬁ%gz?%lﬁ{gh{laﬁ?f@%$% eogcid {(1S,3S,55)-2
HfuBar{ Breateydsani :rgmnpsln énpicparzd metlhyM sthilazallient irc Md@yWater

Uﬁﬂl@“ﬁ@m%@s $OBFBtRAL- % frvae syim afhegen (BSA), NaHCO::
0. ?75%71%%&@1\4&%?9@ BWrale 4 GRLMAAX YL b SinAiCdotcdihBos &F 28M .2

01 mn;
Al@@gmsthyﬂe-memgmq 1Q mMagtgple safuidery indAYISO., 2hqndikifed in 384-well

585ufon FAFSOTE RSBk BERETRR I M el LB sepupine
0.1 % bovine serum albumin (BSA), NaHCOs: 0.375g/l and 20 mM HEPES. On the
day of the assay, 50 pl of staining buffer (HBSS containing 1% FCS, 20 mM HEPES,
NaHCOs: 0.375g/1, 5 mM probenecid (Sigma) and 3 UM of the fluorescent calcium
indicator fluo-4 AM (1 mM stock solution in DMSQO, containing 10% pluronic) is
added to each well. The 384-well cell-plates are incubated for 50 min at 37° C in 5%

CO; followed by equilibration at rt for 30 - 120 min before measurement.

Within the Fluorescent Imaging Plate Reader (FLIPR2 or FLIPR Tetra, Molecular
Devices), antagonists are added to the plate in a volume of 10 pl/well, incubated for
10 min and finally 10 pl/well of agonist is added. Fluorescence is measured for each
well at 1 second intervals, and the height of each fluorescence peak is compared to the
height of the fluorescence peak induced by 3 nM orexin-A with vehicle in place of
antagonist. For each antagonist, the ICsq value (the concentration of compound needed
to inhibit 50 % of the agonistic response) is determined. The calculated ICs, values of
the compounds may fluctuate depending on the daily cellular assay performance.

Fluctuations of this kind are known to those skilled in the art.



tR=1.07 min;, 26

(2-cycl opropyl - 5- phenyl -t hi azol e- 4-carbonyl )-2 [ MtH] +
wWE2®2016564 azabi cycl o[ 3. 3. 0] oct ane- 3-yl net hyl | - Be/TB20040052989

2009/016564 PCT/ | B2008/ 052989 38 11-Bi ol ogi ca

s The orex ecept or anta nlstlc ctivi of
e ol Fpaids A BIRE ke of 343K i wih respeet
to aﬁ&em @E‘ééﬁtd{“ i, L&lﬁesf&ﬂ 1O 1EXP B6n @Iarérﬁtth@ga 0 of 11-
Intracel |l ul ar cal ci um measur enent s: Chi nese er

16gPaniyl (vmhoyesq;ecttl ® ehepiBssirergptone Amtaganiste e@ctlnmts "of selected

cohee eg@ gs 1k $ {ﬁ% n orexin-2 receptor,
Pg?ﬁ 9 g e in culture nedium (Ham F-12
with L-d utam ne) containing 300 g/m 418, 100 U m
Tanicillin, 100 g/m streptonycin and 10 % heat
__LnacLL¥aLed_ieLa¢_4zui_seLunLQECS}__Ihe_ceLLs_arn

seeded at 20'000|cells / into 384-wel | bl ack
cl earE¥Rlem st erill e nIQ)kaCSti @M) ner) The 930 Cse@dE)

pl ates are incubatied overni ht at 37C|lin 5% C02 Human
orexin-A as an agonist is ptlepared as|1 nmM st oc#

solution in MeOH: |water (1:1), diluted in HBSS
cont ai ni’ng 0.1 % bovi ne serlfm al bum n| (BSA) . NPCOB:

0.375g/1 and 20 nW HEPES for use in the assay at a
final cOncentrati gn of 3 nRUS5Ant agoni $ts are pR&pared

as 10 mM stock sollution in DMSO, then|diluted in
384-wel 16 15 plates using DMBO fol | owed by a trabsfer

of the dilutions ijnto in HBSS containing 0.1 % bovi ne
serum alfpuni n (BSA), NaHCO87 V0. 375¢g/| |and 20 n3n MEPES.

On the day of the assay, 50 I of stalning buffer
(HBSS comt ai ni ng 1% FCS, 2§g MM HEPES, | NaHCOB:41 Y

Vé*ue"s/lﬁgétﬁle 1-2aré'MeB5 HRE G@lﬁ%@LlﬁRﬂHﬁ)sn@m FPIPK Pdtrd he

fluorescent cal cium icator fluo-4 AM (1 nmM stock
solution in DVMBO, containing 10% pluronic) is 20 added
to each well. The 384-well cell-plates are incubated
for 50 mn at 37 Cin 5% CO2 followed by
equilibration at rt for 30 - 120 m n before
nmeasurenent. Wthin the Fluorescent |Inaging Plate
Reader (FLIPR2 or FLIPR Tetra, Mol ecular Devices),
ant agoni sts are added to the plate in a volunme of 10

[ /well, incubated for 10 mn and finally 10 I/well of
agoni st is added. Fluorescence is neasured for each 25
well at 1 second intervals, and the height of each
fluorescence peak is conpared to the height of the
fluorescence peak induced by 3 nMorexin-A wth
vehicle in place of antagonist. For each antagoni st,
the 1C50 value (the concentration of conmpound needed
to inhibit 50 % of the agonistic response) is
determ ned. The cal cul ated | C50 val ues of the
conmpounds may fluctuate depending on the daily
cel lul ar assay performance.
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skilled in the art. WD 2009/ 016564 PCT/ | B2008/ 052989

WQ00p0E364/al ues of 26 exenplified conmpounds arBCT/IB20682052989

range of 4-2438 nMw th regpect to the OXi receptor.
50 val ues of all exenplified conpounds are in the
e of 11- 1669 nMwith respect to the OX2 receptor.

Ant agoni stic activities of selected conpounds are
di splayed in Table 1. 5 Table 1 Exanple OXi 1C50 (nM
1.OA2 doapouihMf fornida 40) withgthgs stegeopemic28anters 6iml 1 18)3S,59)-
19 37 1) 32 1) 26 48 1) 41 1) Values in table
fasured usi ng FLIPR2 or using 1) FLIPR Tetra.

WD 2009/ 016564 PCT/1B200g/ 052989 40 Cdains 1. A
conpound of fornula Wt h t|_I|1e stereogeni c centers

in (1S, 3S, 5S) - confi&%@m SL1(S) (S) HHNNR
A~-O0 5 B Formula (1),3 nfe epresents aryl or

het erocycl yl , wherein i aryl @y heterocyclyl is
unsubstituted or indegéndéntly nono- or

di substituted, whereinBhe substituents are

i ndependently 10 selected fromthe group consisting

of (Cl-4)al kyl, (C3.6)cyigdroalay), (C2_6)alkinyl,

60. 4) al koxy, NR2R3, hal ogen and unsubstituted or
Wit 8pendently nono- or disubstituted phenyl, wherein
AtrffesBsdri staitiGodcs/1] WHaRRNEE Aty Yr BelcryE9 fsr@Rubshieuted or
_group consisting of (Cl-4)al kyl,” (G _4)al koxy,
ind¢ngodéntly mmdo-cht slijubetituRdy eheesie s sabstisropts- argr independently

seft 18" RGN IE 28U Bonst¥RE O (E SR (26 PEEEIHE, Yatkiny1,

(Ci4)alkoxy, NR’R’, halogen and unsubstituted or independently mono- or

C

12 1) ..
COil%gPI)éltl

disubstituted phenyl, wherein the substituents are independently selected from the
group consisting of (C;.4)alkyl, (C;.4)alkoxy, fluorine and chlorine;

B represents an aryl- or heterocyclyl-group, wherein the aryl or heterocyclyl is
unsubstituted or independently mono-, di-, or trisubstituted, wherein the substituents
are independently selected from the group consisting of (C;.4)alkyl, (C;.4)alkoxy,
trifluoromethyl, NR’R?, NHC(O)CH3 and halogen;

R' represents aryl or heterocyclyl, wherein the aryl or heterocyclyl is unsubstituted or
independently mono-, di-, or trisubstituted wherein the substituents are independently
selected from the group consisting of (Cig)alkyl, (C;4)alkoxy, halogen,
trifluoromethyl and NR’R?; or R represents a 2,3-dihydro-benzofuranyl- or a 2,3-
dihydro-benzo[ 1,4]dioxinyl-group which groups are unsubstituted or independently
mono- or disubstituted with (C; 4)alkyl, (C, 4)alkoxy and halogen;

R’ represents hydrogen or (C)_y)alkyl;

R’ represents hydrogen or (C_y)alkyl;

or a pharmaceutically acceptable salt thereof.
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15 unsubstituted or independently nono-, di-, or
trisubstituted, wherein the substituents are

WO pepeiseent |y sel ected fromthe group consi stPEIB2H08/052989
(A-4)al kyl, (G 4)a|koxy,41trif|uoronethy|, NR2R3,

and halo represents aryl or
2. :&%&fg&;@laﬁ?ordw&é‘? aﬁntlh‘é(h%ﬁe or heterocyclyl is
AURSUBSH] hitbREyAL1, WRFdERERE R YcydBMs unSlitstitu®d or mono-sub-
trlsubstltuted wherein the substituents are

stitutekb pelmdeintthy sutadtuset sotetdtedrfoom tthe gpupgonsisting ef (Gig)alkyl,
I (O _4)al koxy, hal ogen, trifluoronethyl
GrgspaRordYicie

>represents a
ord, phrafthhsdtiQ@d e eLHl@gh)lﬂ the@bf.a 2, 3-
di hydr o- benzo[ 1, 4] di oxi nyl - group whi ch groups are
unsubstituted or independently nono- or disubstituted

3 \#E%Jr}neé td%):ﬁd g%l ,toeélgér Qﬁéﬁﬁllqgl‘éf Qﬁ%ﬂ%; r szar esents

B hggireoged aoyl, (vﬂleréh) ahkydryl & uasybb@turedc etitindsdbhdently mono- or
acceptable salt thereof. WO 2009/ 016564
dlmbwﬂiumo’éw@@lzqég Suh%lt%nt%a@owdsme@& Selgrtad fram dhaigspup

I

oo R Ry e Sk A, NG fard logen:

mwhﬂmenmmhhaﬂbuheﬂﬂﬂﬂ@mﬂtmsmeﬁIected fromthe group
consi sting of (Cl.4)alkyl, (C3_6)cycloalkyl or NR2RS3;
5 or a pharmaceutically acceptable salt thereof. 3. A

4. Q0BRAMIA JACERA R NG ab PoRY PN/ Afto Gl #h8BInl tO 2,
mhereln B represents aryl, wherein the aryl is

R} urepLesentts ayl eﬁh@jq:ropmjglpmhd@m thfz amdreg-hetgrocyclyl is unsubstituted or
titute bst it

o BEREHOCbR: obr BLEMlIoHPRE! YhoSHRBhEos, ippgdenty

selﬁcteﬁq}m‘ﬂ) Ak Ktbup Céas _54ﬂ1g|df00(}4,4)a111{y1f {@IQ;D@E@ithid halogen; or R

HC( O) CH3 and hal ogen; or a %sarnaceutlca

reﬁl@é@fﬁft aBPedikydre bpﬁ@f@r@ﬁyl ar a A3cdhydarhenzd ¢ 63/(139%1 gyl goup:
mbﬂﬁhﬂﬁﬁmﬁﬁaﬁg%F m%ﬂé&ﬂ@m?%gpreln R represents aryl

eroc c erern aryl or heterocyclyl is
unsubstltuted or 15 independently nono- or
di substi tuted wherein the ubstituents are

S i hERIPRAHAE FE]Fding dp 8t @f 9y Heo gr Btipretonsi sti ng of

A(lgéli@%%lﬁg Kyl oxe(zg! 4)aa{I§%Yyla&d ah rﬂgﬁl l g%uﬂ?lwhlch groups are

resents a d|h r o- benzof rany
ur@yiBsticited dr mobembsi[lmted] &I/Ihenenmghe-sgubsmpentm scaected from the group

har. mac ically acc I t thereof. 20 5. A
5’ éﬂ@@?g(ﬁﬁs¥ agﬂg iﬁ%e clains 1 to 4,
orwwaﬁh&eﬁnéa@]@zra%éﬁmb?em&&%&pl yl, a thiazolyl or a
pyrim dyl group, which groups are unsubstituted or

nmonosubstituted, wherein the substituent is selected
fromthe qgrou onS|st| (CL 4
o e RE & e SEPRN G S g Bt a1y
B a@@@@h@%lﬁnﬁahﬂlef&ﬂ@ E&Oﬁhenyl is unsubstltuted or independently mono- or
disubstituted, wherein the substituents are independently selected from the group
consisting of (C;4)alkyl, trifluoromethyl and halogen;

or a pharmaceutically acceptable salt thereof.

7. A compound according to any one of claims 1 to 6, wherein
R' represents an imidazo[2,1-b]thiazolyl or a benzoisoxazolyl group which groups are

unsubstituted or monosubstituted wherein the substituent is selected from the group
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25 6. A conpound according to any one of clains 1 to
5, wherein B represents phenyl, wherein the phenyl is

W a®alstss4 ut ed or i ndependently nono- or PCT/IB2008/052989
di substi t ut ed, mherein t he4gubstituents are

i ndepe ted fr e group ;consi sting . of.
copgiyigy 3 @14>a¥lfﬁ 8?06%1%3&%5 Eﬁl&%ﬁm& (PTSEFnGY @ §3%inydro-
beRPHUPRGERupal | y acceptable salt thereof. 7. A

conpouind according to any one of clains 1 to 6,
ongrdregharcRical lymicespeahlg sadintheneptiazo [2, 1 -b]thiazolyl or

a benzoi soxazol yl group which groups are

unsubstituted or nonosubstituted wherein the

8. UBshpdungntcedr8ing &b 86t 6k ¢ Rdfinksheo gr AUBreD 2009/ 016564
PCT/ 1 B2008/ 052989 42 consi sting of (G 4) al kyl ,

Atteprebendy entbitarglyl sebm avioefe growy 1SRun mt@@émrsmanosubstltuted

eSS SLB R BB B T RIRLTIE b,

(C@QMydbﬂk@FmﬂﬂthB 1 to 7, wherein A represents a
t hi azol yl .group, which group_is unsubstituted or
r?tﬁli’égm‘fé’l‘f{l‘f%ltyé‘ﬁcept%%?aé‘i HeieA substituent is sel ected
fromthe group consisting of (G _4)alkyl,
(C3.6)cycl oal kyl or NH2; or a pharnaceutically

9. ai’coc&ppmhldecsaﬂhgﬁ@empmie of clim8.1 té 8cwhpeund accor di ng

y, one of clains 1 to 8, wherein R2 and R3 both
Wi o TP RIdRIIogsR: o pharnaceutlcally accept abl e

orsaqiﬂanhit%hﬁ@d‘l a%éep%le AicaeRepnd according to any one
clains 1 g» sel ected fromthe group consisting

of 6- N@thyl-|n1dazo[2 1- b] t hi azol e- 5-car boxylic acid

1 ypriphRR) e TP P sty Bsiesed et oup

conylls &yl ] - am de;
yl -im dazo[ 2, 1-b] t hi azol e-5 carboxgllc ac

6- Meﬂszl?,@lcbs?pzl b]zhlazﬁleré wriexyle y acpd  [(1S,3S,58)-2- (2 rnethyl -5-p-
toh@-lltI?%%%@-é-é&_a%ﬁ?ﬁ&yéz)ab%yaéFv’tbj.6}6% aﬂL-%-ﬁmg h‘}?]t-ﬁﬂlﬂe? yl met
6-Bictfipiceizof2daBphiazdle 5} darticxg it @eif {ASIASHSS)HI-(2-@aind-5-p-tolyl-

thﬁ‘(ﬁ!%l?y“lsﬁsargos%‘é)t %%gabgq?%’cgil%g@3‘il°t?’5‘]§r%é$lﬁ%tl]ml}za’é‘%i cycl o[ 3. 3

AEHSE LU | g, ,f(15359)2 15 <hon

phe(y1$,238¢th ) thizp -4~ 4arbbm1§d] é—azablcyclo[3 3.0Joctane-3-ylmethyl} arnide'

6-%%5%-:@%;{@{2% X hﬁi;lelﬁgﬂl? eta)éyﬁg gb%&)&l I- %(IE‘ZB%ngS% t ([4 fluoro-
phgn émébm l_ffgl‘_i’@[éél&ﬂc&*bbﬂﬁ]lQ%%le@y&o[g arfeihd-s-yaatidy Ll (dmide;
6- MﬁéhW’rlI)ﬂl@Zﬂ@t Ihhlthinpilededagboxybar baayll | - 218386590y2elSe(33(1®oro-
phen;d? oL 0% ngth¥azo Atlxallri)br?yq]-g-ea&abicyclo[S.3.O]octane-3-ylrnethyl}-arnide;
6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid {(1S,3S,5S)-2-[2-cyclopropyl-5-
(4-fluoro-phenyl)-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide;
6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid {(1S,3S,5S)-2-[2-cyclopropyl-5-
(3-trifluoromethyl-phenyl)-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-
ylmethyl}-amide;

Benzo[d]isoxazole-3-carboxylic acid [(1S,3S,5S)-2-(2-methyl-5-p-tolyl-thiazole-4-
carbonyl)-2-azabicyclo[3.3.0]octane-3-ylmethyl]-amide;
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6- Met hyl -i m dazo[ 2, 1- b] t hi azol e-5-carboxylic acid
{(1S, 3S, 5S)-2-[ 2-cycl opropyl - 5-

W@ 200Pusso- phenyl ) -t hi azol e- 4- car bonyl ] - 2- azabPCl/tB2008/052989
[3.3. O]octane 3 ylnethy|}43an1de

Be{n(zglg]lg @S}tc' ga% Ip{?fé)gg 5§b§ %g (? )% oro- pﬁeny% 2-methyl-
th{a%oltew édry&{ tamﬂlc tb?ﬁ‘%@o&{/ﬁe?ﬁ?in@eﬂgyl?-%ﬁﬁ@@w ]-2-azab

i cycl o[ 3.3. 0] octané-3 'yl
B@enhcﬂ{sw}angx?az@rbemawc actsox il 58S &8)-3-[5-(3-fluoro-phenyl)-2-methyl-

PRl R B el 3 P Bt MR | - arm e
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