WO 2009/ 016564PCT/ E132008/ 052989 1 2 -Aza -b icyc | 013 .3 .01 octane
derivatives The present invention relates to novel
2-aza-bicyclo[3.3.0]octane derivatives of foimula (1) and their use as

phar maceuBEaPE(163He i nvention al so concerns rel at ed SRSTHGS/O0FET udi ng
processes for the preparation of thelconpounds, pharnmaceutical conpositions
contai ning one or nore conpounds of folnmula (1), and especially their use
as orexin receptor antagonists. Orexins (orexin A or OX-A and orexin B or
OX-B) are novel neuropeptides found in 1998 by two research groups, orexin
Ais a 33 ami no acid peptl-dea-hivgdeloiek0]nctBhd derigatP®s10 ami no aci d pepti de

( Sakur ai et at, .Cell., 199 92, 573-585), hs,are, produced in

di screte Egﬁr8ﬁgm5ﬂnvﬂgmdeleﬁﬁ“h@ﬁgz 5?3%%§m§i§§gﬂﬁﬁm?ém V%P@?éﬁn-coupled
receptors fhfla aNchndXBeif @6ept @h&inacddtiealor €hd MvintiodCaipd odnctXrlated sel ective

for OX-A, and the qrexin-2 receptor (0X2) i capable({o Eind OX- A as wel |
as OX-B. GFRemEchfBeirspiverce 3ot henRIFBR# 40 th@o‘i‘?w Soﬁ-?lﬁla?%‘flgals uggesti ng
a physi ol q@ixalitR! @nfa@finglohe drE&e BEREUMNESF AFRABAIALA SspkBaliNegent r al

f eedback mg%anl smthat regul ates feedi ng behaviour (Sakurai T. et al.,
Cel |, 1998is¢ 920rcyN3ccEPEY ant@entsise ot her hand, it was al so observed that
orexins 1 agul Al &SRS 9% SLEFR:ANT: YPERIM NE RS LRERLAGRALGAII @l Y novel
t her apeuti © "approaches to narcol epsy as wel’l as i1 nso and ot her sl eep
di sorders 0GRépeld icsddrdid pretpsadrexi€@e Is,a 3339800 88J pepBide 4idlYrexiBB ©adki n

oty ol s ASERTIR GOPEe TS hto Rt 1 Yha PPEL) Braint S TRErds ont

i nvent i on ipr @vdrete Snedrong aofbiney teddl Shypotaeia nenddeinidv et iGvpsteimbdupledar e non-
pepti de antagoni sts of human orexin receptors. These_conpoungs gic in
par ti cul argPiqsbt@he 10l OXsEosniorehd he PERIRRCCRIPT @) e RtTHY HF Sovder s,
drinking di SQEYES te3hOeReRRA(GR])IEEabISko GIRFUN-AVA wiyiSh eNChi ORK s
psychiatric and neurologic disorders. Up to now, several |ow nolecular
wei ght corgotinud tassmklswivoth avissgptop ot et bugzetioe anplagiomicse! wle Far

speci fj.cal XL: Or el ' . cPhperidine
deri vaftsicvetéé@'(ﬁ:i’g2 g%%cf%s 3?‘2%’?13%%&&%%86’? %f%gﬁagéﬁicé%ﬁgsrgﬁlg? Eﬁ%@% %é%’gﬂll%n

W001/ 96302 chdadird Sgrues Ehter i@t 1908, 62STRII8Es Grothe tokter hamds it wasnabso

2-aza-bicygl o] 3, 3. Oloct ane derivatives as qrexin receptar ant nists. WO
30061 0165 6B B0 9758 689 ST T e8GR BT B R IBHETN. consi st s
of a conmpourdl eferdpetitubbrddchesWiol Rartflepsyt & GeUERi Bseilk &8 dtier sleep

(1S, 3S,5S)-confiquration H gsP)N Rl 0
disorders {Chemelli RM., ef al.,'Cell, 1999, 98, 437-451).

20 Orexin receptors are found in the mammalian brain and may have numerous

e

implications in pathologies as known from the literature.
The present invention provides 2-aza-bicyclo[3.3.0Joctane derivatives, which are non-
peptide antagonists of human orexin receptors. These compounds are in particular of
potential use in the treatment of e.g. eating disorders, drinking disorders, sleep
25  disorders, or cognitive dysfunctions in psychiatric and neurologic disorders.
Up to now, several low molecular weight compounds are known having a potential to
antagonise either specifically OX; or OX,, or both receptors at the same time.
Piperidine derivatives useful as orexin receptor antagonists are disclosed in
WwO001/96302.
30 The present invention describes for the first time 2-aza-bicyclo[3.3.0loctane

derivatives as orexin receptor antagonists.



AO Formula (1) 5 wherein A represents aryl or heterocyclyl, wherein the
aryl or heterocyclyl ‘is unsubstituted or independently nono- or

di substituy ein the substituents are independe d fromthe
group co%é%’%?’rngg‘# (A A al kyl, (C34Eycl oal kyl, (C2_ G;igjllrfany{; %%14) al kozy,
NR2R3, hal ogen and unsubsti t ut ed or |ndependently nono- or 10di substituted
phenyl, wyes girit dspext vl investives camsistsi ofle pemgentd| of Hehelet @dwithahe t he group
consi sting of (Cl4)a| l.r %é’ 4) a Icoxg{h fluorine and chlorine; B

repr esentﬁeféﬁgeé*ﬂwemeﬁrméé g%))f%’l“%}gu p wherein the aryl or heterocyclyl
is unsubstituted or i ndependentlyl.pnno- di-, or trisubstituted, wherein
the substituents are i ndepende seI e@t ed fromthe group consisting of

(Cl4al kyl, (G 4al koxy, 15trifl , R3, NHC(0) C1-13 and hal ogen;
Rl represents aryl or heter ocycl the aryl or heterocyclyl is
unsubstituted or independently _Fg di-g or trisubstituted wherein the
substituents are independently s& (Qed fromthe group consisting of
(ClAallcyl, (C 4al koxy, hal ogenB trifluoronethyl and NR2R3; or Rl
represents a 2, 3-di hydro-benzofuranyl- or a 2,3- 20 i

di hydr o- benzo[ 1, 4) di oxi nyl - gr oup WRi®Ha§oups are unsubstituted or

i ndepeﬂden I Y. frono- or di substituted with (Cl A)al kyl, (C A) al koxy and
hal oge represents hydrogen or (Cl4al kYl; R3 represents hydrogen or
(C14) al | cytrepreBamtsurgl dréreteasyeiyt, wheren 8w 49l & I@wmcmdabmtun@@sﬂf@@&pﬁy tion

cont ai ni ng,, as .active r|n ng_o med in the
first asp&de PCIGFD"@ gﬁﬁ%’?ﬁ‘ﬁ??f g%tgl Isg‘bgstgl}t ?[}&, t erlthalgefﬁ%a gat | east

one ther aggudid Fdy t&dﬁ@f@pe&wsﬁu@@tof @E)ﬂﬂ@hetcsaﬁpﬁﬁﬂkﬁel(@msﬂdwl a conpound
as defined above, or_a phar maceut i cal I%Etggtggpt abl e salt ther eof, for use as

medi cament(Cralkedy, aNR{(R's higlogeapead pas of H@‘?‘iﬁ’g‘é BHY 208X RUnd as
def i ned a%%\ﬁ&}m%%ggm@ Rbﬁgrsmctﬁytsh%memsa&e eRlcRBl@nSRkticde el tef or the

preparati on o dment for the prevention or treatment of a di sease
sel ect ed feraumcohestipe o6 fC10mbisilS1G) A lkoky divoripg pakchisfring] eep di sorders, of

stress-rel at ed ndr one t u S of
cogni ti ve %ﬂf t§ 8n%ryfn°rt &ﬁgﬁc}xg{i%&ﬂ% U a%ﬁlﬁotﬁé];am ?‘ﬁh%%c I at §i c and
neur ol ogi %@b‘é@ﬁlﬁiﬁh‘ﬁ indebergiaiilyn ghoro-, di-| nkmgbsﬂinsm; csarcsin Metsubstfuentsher aspect

relates to a corrpound as def ned above, or a e accept abl e
salt ther @& indepgndeifly P’G’nﬂﬁr ngP%éPﬂSé%?P (g’a%) g‘é’gs@léé@’&(ed from

the grgup tﬁﬂ?}ﬁbﬁgﬂ' ﬁlg;\;@flgzahdg@(m@gsgﬁdm@@@ di sorders of stress-related
syndr ones, psychoactive substance_use and abuse, if cognitive
Yz

dysf uncti dﬁsreprnsmts@nﬂ@ah@thgpcmﬂuwaﬁ%thaﬁaﬂ PRbsiegeIsH ﬂ%wu%wa%%ﬁ ol ogi ¢
di sorders,, epfgﬁa%h% %aﬁ{ <§} rE]\gas %g@rﬁl%rénm%'sﬁesrﬂ%h £E ildegeniBygnti on are

conpounds 113') maceuti cally acceptable salts thereof.
The ter m "$rtiedeffonetias g‘rdauporcm;stlngl of i (er)adleylbr Gmidatkoxpr eliadesghl y

;l g? : Ialn gh? . gﬁ%lpﬁxre%}]y{emdaﬂgh ,er le( repre?sgz&tk( ¥1|2 3- dﬁgr%eoeﬂéoﬂxﬁnﬁo%p'ar@g' on, neans

20  dihydro-benzo[1,4]dioxinyl-group which groups are unsubstituted or independently
~ mono- or disubstituted with (C1ra)alkyl, (Cr4)alkoxy and halogen; |
R? represents hydrogen or (Ci)alkyl;
'R® represents hydrogen or (C;4)alkyl.



chain al kyl group with 1 to 4 carbon atons. Exanples of I1C 1..4)allcyl
groups are WO 2009/ 016564PCT/ 182008/ 052989 3 net hyl, ethyl, propyl,

i sopropyl, n-butyl, isobutyl, sec.-butyl or tert. -butyl. Preferred are

met hyl and ethyl. Mst preferred is nmethyl. The term"(C2_6)al kinyl", al one
or in conbination, neans a straight-chain or branched- chain al kinyl group
wth 2 to 6 carbon atons. Exanpl es af (C2_6)al ki nyl groups are 5ethinyl,
1-propinyl, 1-butinyl, 3-nmethyl-1 -butinyl, 1-pentinyl, 3,3-dinethyl-1
-buti nyl , Asthee bt telaRe Rt 4 piyabmacéuticat Bythpdsitperbitaiyingors attiveeprinaiple, The term
"(C34cycl oal kyl "™, al pne or,_in conbinatjo nmeans a_cycl oal kyl. group with 3
to 6 carUbﬁO%P%ﬁ%.ﬁtgﬁﬁﬂPéQ ﬁTﬁﬁggqé?c?ﬁﬂ%ﬁﬁﬁﬁ?&gpﬁﬁpéﬁgF%m§§%ﬁ%propyl,

cycl obut yecefiattd QREUIE 208 aC¥4t SlekythpeuBelyandregciptencycl opropyl . 10 The
term " (C34al’ koxy", alone or in conbination, nmeans a group of the fornmula
(Cl_4)al kyl-0- in which the term"(Cl.4)al kyl" has the previously given

si gni fi canClmgUGBeASelRE ROXY corﬁ’%ﬁﬁ&)ﬁs DFREORBNYE, of SOPHaBRMEMtically but oXYy,

i sobut oxy, sec.-butoxy or tert.-butoxy. Preferred are nethoxy and et hoxy.
Most pr ef erentabld sltpleerdedodyr usThemedesmertary| " al one or in conbination, neans
a phenyl or a naphthyl group. 15 Preferred is a phenyl group. The aryl
group may be unsubstituted or independently nono-, di-, or trisubstituted
wher ei n t$1dl subshdrtaspet seladretd fieperdencompanl astdednéd ghaveher g dup

N

i ndependepitlantion ootreamertiof uldBtist utlededfremythe craiye ra@isivtinghef altysesiafuent s are

20 independently sel.ected.fromthe grou onsi st in f i |,

(L. 2 ol Ry ordan i e e BroRes T AReeat Rt OB 1

t er m pr ef gr @hitiveraaTenctib ahigyeearknpomikedn gho uppwhhistic iasd uasdbgiti t ut ed or

i ndependently nono- or disubstityted, wherein the substituents are

i ndependeMsIers el SEEAT RS HEGFBup consisting of (G 4al kyl, 25
(C34cycl oal kyl, (C24al kinyl, (CL4al koxy, NR2R3, hal ogen and unsubstituted
or independently nono- or disubstituted phenyl, wherein the substituents
are i ndep¥ade fitrihgr swedcrlels ¢ 8 FPIRavIYy wgef %é‘i"g’f"i Pt B]Far’(“@felf‘é\?ﬁﬁ% ,

(Cl. 4)al k9%¥ptaﬁl]l; WY mBRoLRS LRV PRelBlhes: LXMW Rfcgfodl the” A"
represents "aryl™ are unsubstituted or independently nono- or disubstituted
phenyl (peeferocedstd@ eofoalbdutest oft teend dishidarg] Pf siprsrrelptgd tpedrempstqft uent s are

i ndependent | | e UR+CORSH:SE I s ClA)

(3. 6 cycPosisR i B HY 1S SR ARATE BHuRch N ALY i o 1o
t he abovepomiition aadingupgiattamdingyrotgs dwpdery, plening vidrnkingasisspicsubst i t ut ed
by the substituent "B'". WD 2009/ 016564PCT/ 1B2008/ 052989 4 I n case "B"
represents "aryl" the termpreferably neans the above-nenti oned group which
I's unsubsti d I3 NidhoMBAC0F i form@s (Drand Whsindcaitiedily wher ei n

t he subst%%%gﬁfgogﬁg1?ﬁﬁgggﬁgentIy sel ected fronf?he g?oup consi sting of
(Cm al kyl accéadlakdoxheredtri f | uor omet hyl , NR2R3, NI -1C(0) CH3 and hal ogen.
Preferred. .ex les.5 wh iy "B e =12V I HIUARYESE bt ut ed or
indepehdeﬁ&f%z n%@?gﬁi}$&§$q??ﬁ%ﬁﬁ%@%?%fggqgﬂgﬁélm?%%ef%rred nono- or

di substi t giieghdphenyl ), wherein the substituents are independently sel ected

fromthe group consisting of (Cl_4)al kyl 1 QXY ' ronmet hyl,
NR2R3, NHEhoIeoms (Qhﬁa@{lﬁéﬁé‘ﬁ %ﬁ?@?@wg 1. (“é?r%‘sé? g%ﬁém%ﬁ?é?é# %Lﬁ&
trifluoropgLhyliandmhakagenlo 4Bxarpl esmar Exphseybf (Grdaitiydrpbengye, 4- 10
met hyl phenyl, 3,5-di et hyl phenyl, 2, 4-di net hyl phenyl, 3, 4-di net hyl phenyl ,
3- fluorophenyl, 4-fluorophenyt, 3-chlorophenyl, 4-bronophenyl,

3, 4-di fl uorophenyl, 3, 4-dichl orophenyl, 3-brono-4-fluorophenyl,
3-acetyl am nophenyl and 3- trifluoronethylphenyl. In addition to the

above-nenti oned substituents, the substituent "B" is attached to the
substituent "A".




151 n case "A" and "B" both represents "aryl" the conbination "A-B"
preferably nmeans a bi phenyl group which is unsubstituted or independently
nono- or disubstituted for "A" and unsubstituted or nono-, di- or

trisubsti wimmebifiessds” B, wherein the substituents are iHIBHEETOPY sel ected
fromthe group consisting of (C14) al Ryl, (G _4)al koxy, trifluoronet hyI

NR2R3, NH . and hal oge LKr.e Ie 1 and B

bot h repr%egwhﬁr%w%a gprl?%lhg%}ﬁd i ou q)u?)f %Ef% l\égr}gtgr?;ns&b%mﬁ% gd or

i ndependenid MethiDinmd coiyl. M@ub&fdntcﬂﬁsﬁdctﬁﬁr A and unsubstituted or nono-,
di- or trlsubstlt (preferred nona- or disubstit d) fqor "B", wherein
the substitGéHEs (é?éq}{ pUARFHT] (OrRUPERP YT S Tt“ﬁgt“ {MH%E‘HWE‘?%H ng of
(Cl4a| kyl 7ch§1§]&‘ﬂ§1|13h(§fé’up lth Bl i & @pRInMbmantkahplaaenc,. Qﬁkﬁypgﬁ)ﬁ Hhrer epresent s

"aryl" the termpreterably neans the above-nentioned group ich are

unsubsti t wtheeylot-proniepdnesinyl y-med=1-bwinyl, 1ci?reﬁtm§fls%r%ﬂm?thﬂe]d WHekei n the
substituent e the group consisting of
(Cm al kyl > I?‘%’f%da E%ﬁ@w gﬁ&ﬂ i &%{1 foggrhfg%e?% and NR2R3 (preferred:
(Cm al kyI ”I;he(t@n) ‘é((k@)xyqlodﬂ@ﬂcgakme anm ctamtfnhanmnomeztm;al gyclogiBFhgoup pth

monocyel | & B BIEYATE EPBREE (r1 5 SoheRERRy T s7eibat FEPREAED, o

heteroator@clsgéne}qtoedydlmsiylomwgae:@dxsmyt:ropg;epl and sul fur which nay be the sane
or different. Exanples of s ch het er oc %}oups are f# an%Pa oxazol yl ,

i soxazidl yIT Cdﬁ%l“ 10@33}1|10xyt,h§ 8RyPL 1% APRYIB c&Bt RS9\ § ¢ fazol yl ,
pyrrolyl, (r ROY b whikh agOleyh (¢t a@l@ﬁl’ Halis the viously given significance,

2009/ 01656(4 / BZOOHS‘/V052989 e5 p§/r1|4?ﬁlyl pyri m\édgyl , gygrl da2|g nyl , pyra2| nyl ,
i ndol yl , isseh #rdoethoxy, bdazo ureryd, wwemfécﬁz@buﬁoawﬁoba%ﬁz&% Hywphetiy | |

|ndazonI, benzothlazolyl
benzotri aztglfewd)@eﬁgogg |a§zo‘ﬁ%9’)%%gg§l§% %@g ‘ﬁ%%%h?{‘h@’ I'i nyl
i soqui nol i'Thel termdfahitl hyaimrm my[n ccnm!mnrcﬂmnyﬂe,ansqmp‘mzyil mmylnaplqhwlngmaibl nyl, 5

i dazbl 1. TR G sl siPubs! souf Hi agof i e M i boned

het er ocyclydnodrHURS trﬁmystﬁ]htS@wlﬁ&emf’tﬁu Bstifutitte drednddpaalepen deeﬁt&:q/frmno- di -
or trisubstituted wherein, the substl tuents re in eB{e dently ected from
the gr oup BONSEEEPng WRSiftELal 18F1 , (EcBzsykycl Saq)? 02492
. 4) al k(t@ %alkﬁi’}t %@ﬂero?ﬁe’tﬁy UNRWEt}h-YdD( 35@% Rialo qﬁ% %ﬁé&ztﬁﬂ@g él;O

unsubstltu ed or 1 ndependent nono- or di substi tut ed phenyl, wherein the
substit uenﬂ@%ﬂ@ntlﬂde}@mdeim I%ﬁubﬁl‘ﬂé@@ eﬁheﬁlme“ﬂlﬁ@ﬁgrf@@Ipﬁ‘é@ﬁ@P%tﬁl At§ of
(Cl4) yl. ents

"het c?iodéy di%\%%(?c}% e%/crtﬁ({ t rer;t%?@]%élg%!sl %fg%éﬁ)ovggﬁg 49?113?1}( dﬁg(?%%ps whi ch
IS unsubstdnﬁmmdnar |ndependently nono- or di substltut ed (preferred 15
unsubstituted of ,m)nosut%sx‘lt H@d% vvherfeirgIl the s ituents are u
i ndependent!§5% et eBPESH ot HE® §FBRF TR 8RYiSE ‘? VLB G &FUP
(C34cycl oakiyh , is ( faddboumhtkd Nyt indefanAgralyk encyo- Nﬁzmiubslnait@gemaad the
unsubstituted, or i ndependently nono- gr di substi tut ed phe @ \ﬂh re| n the
subst i t uentubstiyeats ﬁ@eb‘éﬁ’(’f@ﬁ?qﬂy slaciedt Boms 18 ePHR C@‘F%%‘Bgc 1Ay,

(CL. 4) & kylo k ot RO, PR GE] RelogdDhbid anbubkiflRe &*ef erred

errbodl%entdCS“dc%&m%Ls g\@%’)alf{] &eqségpga% erocycl y0 t he tgr erreans t he

above- rrentmdm?@ddegﬂmuy@nmhl @h disbsiitetat s phanut e dvhereimpthe s EbstiueRs edte wher ei n

t he substit sel t gr co g (& A yl

(CB 6) cycl og? nﬁg ﬁlgé%g E?lg} e?geed gMH Iggd%trqhg 8F &:raea%%)}gsents
"heter ocych(J,)almkﬁ; ﬂmsmbsrid sthhirexd Prefonod osaniys s whtred “Ni |razcsleyﬂs JanyKazol yl ,

pyrim dyl 25and raznl% dthlazoly._vvnellnth stituent is
sel ected f?rf)nimsuﬁ%mte & p%*) 89@[ aafi%eyP" 4‘2%]%8 gdﬁ’ﬁg 4 o the
above- Wntﬂn@ﬁ@dbs‘ﬁﬂﬁéﬁ?: Etvﬂlm&ﬁl@le%hmtdehﬂd@Mlnd@endcﬁtl@k@&t&l@(&hIﬂisut ed by

t he substituent " urt exanpl es wherein "A" gsents "heterocyclyl"

and one of erPWecangising efEnnallyk (Capiveloaltl - pyalkay 3&5 E\Ir R'Rjpgn ’ex‘dmp
2009/ 016564 E)E%_ )73: %ﬁ%@@iﬁéﬁﬁ?&g%@elxﬂe&%ﬁ&l substith &I, esenbsitudiet 8 acye y1" the

term pre er neans t he above-nenti oned
substituted by the substituent “B”.



groups which is unsubstituted or independently nono-, di-, or
trisubstituted (preferred nono- or disubstituted) wherein the substituents
are independently selected fromthe 5group consisting of (C..4)alicyl,
(C(. 4) al kexyepodkmésss uor onet hyl, NR2R3 and hal ogen ( pr ef #ii8a00s/08228%4) al | cyl ,
trifluoronmethyl and hal ogen) In addi4ti on to the above-nenti oned

substituents e Substj t.uent ! che t S
case fe r ?)%Sge% SERREPSr 8BV ¢ hﬁlﬁmf Plrg rab mﬁ(rg% @ea ﬁ?vc Mgﬁ]toln&rgﬁhp
above- mentitametd @isobipsutwhbe mdcpenuaﬁlybﬁlbnawtded oannsu’aslﬁptem,d@mfhm wono-, di -
or trisubstjtuted (preferr d. 10 unsgb t|t ted or mde&ie rfie@t )é rTEno- or
di substi t&F‘é‘HSﬂeU\ﬁ%earréllﬂ redeathp Selests dfe S FE1HE e8t¥ed from t he
gr oup conge @m&}pfm{f%ﬂa@ém}»ﬁl NRUCL At (0&hs 2P hOBEh. P?d’fbrf‘éwaﬁi@&% hyl and
. In"a furthér preferred embodiment, in case 12.1 represents
het er Scycthprin {'Bé r@l@"ﬁﬁ*ﬁﬂtﬁeaﬁﬁl”t%@ uaBGBLEAEN Y éﬂéﬁpﬂéﬁﬁh’p@% &, & e
unsubsti t n . o di S t ein the
substi tueﬁ%ggggteqS i n‘ ep %tééerér%filrr&{bglgl e‘%téi ! f%%é& %{%mul&%ﬂeﬁ%ﬁ ng of
( C14) al kylsubstitichits wor odetdngdntiaredictiad dgenthe lgnouwp donristing ofpffeflebkyedCenbodi ment ,

in case Rl repr nts "heter c term neans, t he aboye-ngnti oned
groups whi¢ g}” 8&?8?913’5551“@?&0Mﬂ@g@é‘ﬁ&%ﬁ’ﬁn@%%ﬁ%ﬂ%@ @’?@Eﬁ‘gt’i t ut ed
wher ei n ”NH@('@)@Hb tmammmthsvemwdxogemzﬁﬁﬁéo&ﬁ@ﬁ&w heROR8HNS52989 7
Preferred exampl e wherej nrepr sents %get erocycl yr referred

h
exanplld wiestisilpheryl r égréQehy'y ﬂﬂﬁ’été’r W%’ phepyt, %%@etgé h‘?e 2" means
for exanplg NieAnds NuGFBheny! T@-%hﬁ)%p'ﬁbny@hafﬁ?@:ﬁ&%hﬂmﬂ4dﬁ%@@ﬁﬁé@l e salts"

refers to non- tOXI ‘c, inorganic or organic acid and/ or base addltl on salts.

Ref er ence chdichierophewLt o 3-samp-dsBicsenticay]. f of-aptwlpminepigyat | 3. Phann.
(1986) 3%?1ﬂgogg‘mgté§1phcf~ny Ih' )czdcf‘tl ryrt%}hetflc e%@@'n@&ﬂ&néﬁf sh?rﬁltﬁ iée n{h'eon
conpri ses conpoun 0 ) 10according t ,
wher ei n A soeqpresefi’ss bﬁaetohecbmyhé gdbstmmer“éi’n t he het erocycl yl is

unsubsti t tedq,, S tituted, eln th ubst.ituent i s selectedfrom
t he grlé’up REHEI St aﬂ‘gg%ftl‘(%rﬂ’gfsf’%tylaw yRS% RE?E?’ A0y A

further emyodhfefbupwhidpes vAveREuQd cﬁqrrmpeﬁmﬂgmu Regisobstinhed for rrul a (1)
15 according to any one of enbodinents i) %) e%gﬁ% rein B rep resents
d

aryl, wher'dr ringd Hasugptifited or pRaeHd PE wé‘aﬁ%ﬁeq Fif o brtie

dlsubstlt t hpdgpen Ly %gdfromthe
group con%&fﬁdﬁggﬁgﬁw .;.51&%@%{% ih%é?r%ﬁ C@ﬁﬁggxg tri ?)I%E(gr orrcgtgﬁyl ﬁNHC( 0) CH3

and hal ogemﬁuoromethywa&R? LNHG@)Céimdl en.dhefiered pxAmRIS ‘@hﬁf@énﬁr i ses
conmpouyds of r (d ) C ts i) to
ComoLs g eI 30, AECOREOP e NS EBRdLmg 2
het er ocycliydepesdentts unin;mm toutchmibmtuteah depédd andi Imsuhsnmtedom"r dbsatb8t-idrut ed

wher ei n the ubsti t ue are ind ndent ,,ec ed. from.t he group

consi sti nd® % ﬁ)@i’egﬁ‘ﬁm RBEC2 54 %g‘ﬁﬁ?mé]ﬁ& ﬁgl ? CFSW téﬁ 5 bég?lgg%ﬁrtes a

2, 3- di hydrigddy @ﬁ%ﬁ dyr@ms{eﬁ fomA 1l ?grﬁjph)édxﬁs@s-ﬁlﬂgnap[(@ gyl opd; Ryilkogy,oup. 25

v) A further enbodi nent of the invention conprises conpounds of the fornula
(1) accorcf?i‘lﬂgol‘?@e@ﬁ&/aﬂé‘ﬁ’ém@fm embodi ments i) to iv), wherein A represents an
oxazolyl , @ 4Lh ﬁz%lpyé § <GryPYhd BrdWre@F8HPme M 5D QRS iBHQ #BSHbsti tut ed
or nonosubstitute ere| h the substituent is selected fromihe group
consi st i ngwvigfh @@1m9ab3try¢t¢d oChdgpayiettyaimiyd-, di-, NHisubstuted wherein the

2009/ 016564E%cn Sgrgoéﬁgpc%ggn%y selected from the group consisting of (Ci.4)alkyl,

(Ci.s)alkoxy, halogen, triflnoromethyl and NR’R? (preferred: (Craalkyl, (C;_galkoxy,
halogen and trifluoromethyl).

30 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
sclected 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,



8 vi) A further enbodi nent of the invention conprises conpounds of the
formula (1) according to any one of enbodinents i) to v), wherein B
represents phenyl, wherein the phenyl is unsubstituted or independently
nono- or wicsaMpstisdswt ed, wherein the substituents are imtiZpendesmwsy sel ected
fromthe group 5consisting of (C 1.4Falkyl, trifluoronmethyl and hal ogen.

vii) A further enbodinent of the invent npr. se ounds of the
fornul a (Ip}’“%écol?wnﬁa{’f Zlélﬁg Qwaé%fo Tﬁ@ﬁ’tl’s 1pgm O&ﬁvr?m Eainé]{ n 111
repr esent SsodBnAofireaz,0| Berﬂmﬂlldﬂﬁbt@lm yridagilyld RAzZieii&xgy ot Ynzetaastpl, whi ch

groups are unsubstituted or substituted wherein the substituent is

sel ect ed f@wspﬁ@zoaﬂ»owﬁzqu@éﬂgh iﬁmgwa? Iy %ewo)xeqla%ofﬂt F‘F”FZP glémhyl  and

hal ogen; %nn%%ﬁnﬁeag %ﬁf&hﬁyia R T Q:mrBﬁH;ZIOfc}{Iu?d%Mﬂng@r QuRoxalM ;yl 1) A
further erbodi ment of the Invention conprises co the foiniula (1)
accor ding phthaknipylo nerasdlold ifbaldymdsht pyrdzplof bSﬁlnyylmIMelﬂé@aﬁto[l 2-fpyépiesents a

t hi azolyl gr.ou i r t 15wherein
t he subsri’t uen az? s’ éb P’l‘% fg’lﬂpp%reo‘rir%@%é% é{rl&(’)%elg %geﬁg‘lgygﬁ?%%ﬁ%g %?‘%}1%)& ?)ﬁy

( C3_6) cycluaalbktytitedror Nhdepndenilx )nvo-f -t hemseimbo.decfm'heremf the Iséastltueﬂtﬁt i on

conpri ses co ounds of the for accord one odi nent s
i) to viii¥y P ‘f“ﬁlylsfiﬁfdﬁﬁém ?()”th‘FGP%ﬂF@s H%?%%%P) yf gb | es of

preferred (G%ﬂﬁhhfﬂs(@r @atmlyecﬁaezfgeﬁr mﬁdﬂ@nghgypm%m%l NHOIG)(CH 3 aﬁdl\/l et hy

| -im dazo [2 iazol e-5 -carb o xy tic acid

[ (1S, 38, 5gpsusiitp eﬁetﬂhymdspeﬁfi@}tw 84§10z 7 B éilwbé%fflﬁénﬂwé 385 el o[ 3 . 3 .
t hyL | N boxyl

S]CIOS ‘F?i éub%zh{éﬁ{,s %E)i?%%h@%ﬁ]yﬁg%&gy%%dl;Ehga%g{pzhicém@nh@'ﬁz(@ﬁf Rygarboxylic

azol e- 4- cdfbomtydyy, Buaradzindybloong.3 . 3 . 0] oct ane-3 -yl met hyl kani de;

? ( g/gt gél 5|§5rln %%Z [”(Zr?]fgsr%]f’(%%% r%ﬁ%//ciﬁ”g‘% p@ﬁ%ljld‘ b;%g}?g‘ims éle- %bz(a)?; ment (in-cg- azabi cycl
o[3 . ﬁ | O]gﬂ@,fpanﬁhl&t ¥ gﬁﬁuﬁyﬁﬂltefiam;d@:pendcnﬂy mono- or disubstituted (preferred
6- Met -im dazo t hi,azo 5- ear hoxylic ac
1( 15, 35 5SS a%mEeﬁor F'lP] %ﬁ%&‘? wheten ity Ql“%ﬂfté%ﬁ de ndersgsiiseiested s abi cycl oP
- I\/E'(t)]hort %H@r(ij Sreydrb® 3 1&%1'51;%%&6? ?ﬁm)aﬁ@'i (C:_é)cylfcloctikyl (Cag)alkinyl, (C).4)alkoxy,
(15, 35, SR B Bt tomsBREyes ora BTy Taneo o8 Aesishghsyb- azabi cycl
[3 .3 .0]ogk ‘%1[1@ \{d H?ltcﬂtxlelre @dgggxﬁlenﬂy seiected from the group consisting of

| e

I\/bt hyI -im dazo azol e-5-carboxylic acid
(1S, 3S, 53¥+.24Ryk (Cligbkopyludgine and chlorine.

31 ot e bR TP b ARt ebo0R oEYSs0 Gootiy HECRRE 3

6- Met hyl - itAtadazibg Zabﬂwé;}riehﬂmacbl @reprSCMEIﬁX;sI mmamtﬁted(dr SoBosBb&ituted,
S) - 242- cycl opr.opy1- -trlfluor
) - t hi azol erlFr?E%r %‘Sn%‘l’fit t?“&zé?blsﬁlﬁ?f? m3ﬂ:le Oﬁ%t‘é’ﬂgs%‘lg PGty - ami de:

Benz [d]i ?WIWC%QOMQE@ apfe@errcd examples wherein  “A”  represents
[ (1S, 35,59)-2-(2-nmet hyl-5-p-tolyl-thiazol e-4-
“heterocyclyl” are unsubstituted” or monosubstituted thiazolyl, oxazolyl, pyrimidyl

6-
{
(0]
6-
{

25 and pyrazinyl (preferred thiazolyl) wherein the substituent is selected from
(Cialkyl, (Cag)eycloalkyl 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 s

represented by “B” are:



5car bonyl ) - 2- azabi cycl o[ 3. 3. 0] oct ane- 3-yl net hyl kam de;

Benzo[ d] i soxazol e-3-carboxylic acid ( 1 S,3 S5

S) - 245- ( 3-chl or o- phenyl) - 2- net hyl t hi azol e- 4- car bonyl ] - 2-azabicyclo [3 .3
. 0] oct anewd® yhmasdvyl 1 - am de; Benzo[ d] i soxazol e- 3- car bokipzéas/esassd 1( 15, 3
S, 5S) - 245- (3-fl uor o- phenyl) - 2- net hyl ©hi azol e-4-carbonyl]-2-azabicyclo[3

.3.0] octane-3-ylnethyl|l -am de; 1OBenzo[d]|soxazoIe 3- carboxyllc aci d
[(1S 3S, 59)-2- (2K clopropy1N5(ph enyl -t Nrazol e-
4- car bony1) - 2- azaki Wo[3 33 {Kﬁ/ane“agyiﬁﬁwxylkanigb L%
e

2, 3- Di hydr o- benzof ur nf4 car boxyhi4 aci d

{(18 3S, 55) - 245- (3 chl or o- phe.{ﬂ) 2- met hyl -t hi

azol e- 4- carbonylﬂ - azabi cyclN 0] oct ape- 3- ylneth | -1 -am de;

2, 3- Di hydro- benz an 4 caTbgfy aC|gj¥) S.QSFS

S) 245- (3-fl uoro- phe - 2- 15nE*ﬁﬁl-th|aZbl -4 carbon&%T{mﬁazablcyclo[S
. 3. 0] oct ane- 3-yl net hyl | -anlde 2,'3- Di hydr o- b zofuran-4 b6xyI|c aci d
1(18 3 S, 59)-2454(4- flqaro ph y1) 2-

nethyl-thlazoleigfc%fbonyll- azablcycloffﬁijg\ @]ocﬁ%gLT;igd;nethyll

-am de,
2, 3-Di hydr o- benzof ur an- 4- carbox?ﬁ(bébld[(ls B)-2-(2- hﬁfﬁ?ﬂ 5-mtolyl-

t hi azol e- 4- car bony0O- 2- azabi cyclo[3 .3 0]octan§33 yl met hyl Fam de;

202, 3- Di hydr o- b@nzof ur n- 4- oxyI%EaC| (1S 58) 2 nethyl 5-( 3-
tr|fluoronethy+4 4T thké% 0f.3 ~

. 0] oct ane- 3-yl ne hyhgfxganlde .h3’D hydro- zthrahl4 %arb¢XyI|c acid
{(18 3S, 5S) - 215- (4- brono- phenyl) - 2- et hyl -t hi azo
e- 4-car bonyl] - 2- ﬂZﬁELiYC|O[3 N3 O]OC%anc 3- yI thyll -am de;
252, 3-Di hy droEbeﬁé n- % 30|d ﬂ \ -
1(15 35, 59) a\gﬁzpthyl he ) 2 HzN 0
met hyl -t hi azot e- 4- carbony1] - 2-azabicyclo [3 . 3 t‘(af\“‘““ctane 3-yl et hyl)
- am de; i~ y » )
2. 3-Di hydr 8 BSnof (F e CarBeS CcraTTE 5y Be 082 5 BIBha4- 11 vor o-
phenyl) 2-grediyhithhis anobsitdted ar ndepeiflenly azeot, cly-c bofriBulBiiGkwidpane:=s- y| net hyl

a1 uor BBy SR AR R Gttt AR A A o 5. 3

. 0] oct ane-Fow GBishythg of ) @el;kyg (81 J;yamwgr aribenzekityaNdACaatiokylbden aci d
1(18 3S, 55) - 245- (2 4- dlnethﬁl-phen
et hyl - t hi @sesrEda (Eappisply 1t @f&?&%hﬁ&@d{a@g@ Ty addidene 18- Hf AOPKYI | - ani de:
2,3-Di hydrrﬁm@%ﬂ@@%‘ﬂﬁtﬁ&n@s ﬁﬁ%@@s’fﬁdeh?“]?cik gttdchcd to the substituent “A”.
{(18 3S,59)-2-[5-(3,4-d | or o- ghen yl)-2-
met hyl -t hi Z@$@R4E€c@ﬁmykzﬁ}€r@}’a ébﬁhQWﬂd{Tgfera@Y Opastthhehoseaynienddy| | - ami de;

MORECE G e i R S SO

azabi cyxl au{sﬂbsﬂtut@i] @Cmaemn&ﬂyly medrioy lob disabdtitieed) wherem the substituents are

2, 3-Di hyd b |
S, 35, 58 - PN AGRUL ST A PTS 5 Gy V9 (el ey
- 2- azabi cygifigodotheth 1&&]] TQR@R?’aBea Brihenpichitiel entbaiidieint, m caee R' represents

52, 3- Di hydr o- benzof ur an- 4- car boxyl i caci d[ (1S, 3S, 55) - t. hyl - 5- phenyl -

t hi azol e- 4 YeirasaAy) ) the teapapsany dropbeve nsp %teélrgéc’@swm@t ﬁ‘i‘?l‘%ﬁf’ iyed and

2, 3- D hydrg- Qﬁd@g&fc&'ﬁ Iﬁo&ﬁr bcﬁ’-XYH Coi@@dsftuted wherein the substituents are

[(1S 38 5S5)-2 cycl opropyl-5-phenylthiazo | e-4-carbony0-2 -azabicyclo [3
*d 1o cmémn@l;ly weletigd Kami Ge grap cphestownmidineds!lab doflerpgety cfnér mul a (1)

my be s ehfRh. hNenRnSRALALLLDBloRACH GAIRM oo ARG 3 8eAtAaRle, for he

prevention or° treatnment ‘o I'seases selected fr grou nS|st|ng of

dysthym c @imsoncies thei dbobidicniond] goupd epries sreomrzsalmhnn@cb botﬂdypnnde;nthf fective

neurosis, all pes. of nic depressive disorders, delirium psychotic

di sor ders, H@%%l%ﬁ%ﬁ?%ﬁW%?“%ﬁFgﬁ@if SUREH 2B gnla del usi onal paranoia, 15

adjustnent di sorders and all clusters of personality di sorders;

schi zoaf fective disorders; anxiety disorders including generalized anxiety,

obsessi ve conpul sive disorder, posttraumatic stress disorder, panic

attacks, all types of phobic anxiety and avoi dance; separation anxiety; al

psychoactive substance use, abuse, seeking and reinstatenent; all types of

psychol ogi cal or physical addictions, dissociative disorders



20 including multiple personality syndrones and psychogeni c amesi as;
sexual and reproductive dysfunction; psychosexual dysfunction and

addi ction; tolerance to narcotics or withdrawal from narcotics; increased
anaest het mm ronskissaanaest heti ¢ responsi veness; hypot hal emiymsednensd
dysfunctions; disturbed biological artd circadi an rhythns; sleep
disturban%gs associ at e gndlseases such ?i neurol ogi cal 25 disorders

i ncl udi ng TREGFEDEAP rﬁn &3¥%§?$e@§mP§63’yﬁdrone sl eep apnea;

nar col epsy; chronic fatigue syndroge; insomias related to psychiatric

di sorders; all types of idiopathic) Wi as and parasomi as; sl eep-wake
schedul e di sorders including jet-{ag; denenti as and cognitive
dysfunctions in the healthy popul atj-en. gmd in psychiatric and neurol ogi cal
di sorders; nental dysfunctions of aging; all types 30 of ammesia; severe
ment al re&@mﬂauwamneﬁy@kthQMasnéﬂdqmusmmrhﬁmdﬂsbéées muscl e spasticity,
trenors, novenent disorders; spontaneo_\\and medi cati on-i nduced
dyskinesias; neurodegenerative diiordﬂ s | ncludi ng Huntington's,

Creut zfel d-Jacob's, Al zheimer's di spasgs-&nd Tourette syndrone; Anyotrophic
| ateral sclerosis; Parkinson's dis 7 Cushing 's syndrone; traumatic

| esi ons; spinal cord trauma; head 2009/ 016564PCT/ 1B2008/ 052989 11
trauma;s pertcRaatNETRPOMbas f&e@rainpmlsmmw(mmgt us; denyelinating di seases;
spinal and cranial nerve djseases; ocul ar damage; retinopathy;, epilepsy;
sei zure d.%r erat Phamsaicalls aqospipble salgoRptes PRIFOKIGH INGFEATIG OR BFERIC 2 e d

sei zures; rcﬁ'%éé Q&H-m(ﬁﬁ/m{s ORBlerdibIER RENRR 1 eQGALNR 0P FrhadicSOr der s;
anaesthe3|a and anal gesi a; enhanced or exaggerated sensitivity to pain
such as h)ﬁbegséﬂgeéféhﬁf’?@aﬁi@&@)gﬁ?améﬁél’? al | odyni a; acute pain; burn pain;

at ypi cal C i I al pain
ymdr ome. 1 Danauife elop G BP L AR AR E%E%Hg?%@h%xﬁ EfeL30R: pain
rel at eld tammnﬂeguoemhgmgmﬁbywﬂmwhzpost chenot herapy pain; post- stroke pai n;

post-operafive neur e thrit itions associated with
Drscora phitprabaisitoars Bl R ree BEliaty uyt & wiibSble Ry i Saiter o

di abet es; digxéd; vaRetiihs nabaibeht & @isei dRns theNgbtidgistad ebfGl)aanaxi a,

di abetic neuropathles and al coholism appetite, taste, eating, or drinking
di sor der s;(CsoRryietsi a1 YR®r ders i ncl udi ng hypochondri asis; vomi ting/ nausea;
cesi s;  gas{ i Y Sihiasht of ARt ihliibh C6h m@unwﬁms SFREAME (fanosmi a) ;
|npa|red gl ucose tolerance; intestinal notility dyski nesias; hypothalanlc
15 d|g%a&@gﬂdeGbghymﬁ§f@mb@h@@§8Ohypéﬂﬂﬁemwla syndromes, pyrexia, febrile
sei zures, i r i Clenc cr gnegal y;
basophi | g%eh@%&%ﬁ %3P5§$§%%g§£ %Q%Xﬁﬁ$§@@£a2%%3&%%@%§%§gﬁﬁg}§g adenonas;
beni gn prQﬁmakmnmhypﬁmﬁn@ﬁmywbﬂﬁmsmaae mdneeadsntlendboet rfrah , thbreapt , col on

et oduct | e NSRS A (e Flsoak o rreh M bl g et ¢

hypogonadiigima fukpst dngmlmm oP &M?Clh@@ﬁlﬂh CoRBEQRAChRGindy I Mids fhrdahladder
i nconti nence; asthma; allergies; all types of dermatitis, acne and cysts,

sebace¥us HFAAMLAYIHUHEOT sWEdPSRAII0 A0 Wherndi sor ders; heart and | ung

di seases L% Ryper drensi on;
dysl|p|de#?ggﬁﬁﬁéggnﬁﬁgggéh¥g§ypsﬁgﬁI{ﬂbrﬁsﬁg?gﬁgﬁkgﬂ%#%§y§ rete%tlon
osteoporosméqmaﬁgﬂman@eeunrmsﬂﬂhvbﬁawhmam g a@ﬁﬂnmnﬁﬁnmnwammﬁyﬁhrn|as
coronary dj rrhaglc
stroke; aﬁpﬁggaq%knfﬁ é ?%é%%c Iar&%PE%&%Q?EX?%gﬁﬁgﬁgg%gg%érac noi d
haenDrrhageyemmﬁhenieﬂ@&ﬁth&ﬁﬁmmh@gbcaSBkm&enahﬂmuae@mbﬁmyu@ﬁant|a chronic

renal ot her. renal  di.seases; gout; Kkidne ce ary

i ncontiiﬁen‘éeﬁ Bt TGP L Sn e STy ar Gt & f&c@éﬁemlf%arog%#oev@ﬁéﬂm
dysfunctl0ﬂ§mﬁ§@tgmgqggmwggﬁgﬁﬁgﬁggﬁﬂhﬂgwhgemoonuIa (I') may be used for the
preparation of icarnent, and are suitable, for the prevention or

treat ment Af eaesises weralrl ad el t oo ghepdd oBsTBt FREFLOEOEN Ry pes of

sl eep di sofdel utéaf orSthb d%%ébqﬁﬁlt@cf %e&ym%qmtueﬁf 1q%%bé€ﬂé@%%¥d M€ gRathst ance

use, abuse, see ei nstat enent, of cognitive
2009/01656&B@Eﬁ&82008ﬂﬂ5ﬂ98§skﬂddwkﬂuméﬁhmns in the healthy popul ati on and
in psychiatric and neurol ogi c disorders, of eating or drinking disorders.
Eating disorders may be defined as conprising netabolic dysfunction;
dysregul at ed appetite control; conpul sive obesities; eneto-bulima or
anorexi a nervosa. 5Pathologically nodified food intake may result from

di sturbed appetite (attraction or aversion for food); altered energy

bal ance (intake vs. expenditure); disturbed perception of food quality
(high fat or carbohydrates, high palatability); disturbed food availability
(unrestricted diet or deprivation) or disrupted water bal ance. Drinking



20 disorder, panic attacks and all types of phobic anxiety and avoi dance.
Psychoacti ve substance use, abuse, seeking and reinstatenent are defined as
all types of psychol ogi cal or physical addictions and their rel ated

t ol er ancevanodepsadence conponents. Cognitive dysfunce@msoisnsisate
deficits in all types of attention, I8arning and nmenory functions occurring

t i entl ically. ip.th | ., _health 5 | i
bopur at 1o S asigdi PR RSP Ry S ANSRR R o B e r e
neur ol ogi cewc&aqhgit@a&@&ﬁx@Ioﬁém@dﬁinkmm@vyjmefcder s. In a further preferred

enbodi ment_of the invention conpounds according to fornula (1) may be used
for the preparaeitsrhawLavheed dembsey! %Hﬂs‘éﬁfém@giof é{‘bjleﬁ?nd%t?y tRBOpevent i on

or treat ment of,diSEASER BE!BEiRktS S hiAGBIQUP SRB]E SHdRAnOfrsiipeep 30
di sorders that conprises all types of insomias;, narcol epsy and ot her

di sor dér s cofsiginged §¢ mealistldeifhoremsthybinsldplaogen.at ed dystonias, restless |eg

syndrone, slee neas. .. | et.- 4 ( NI ft - . | ayed or

aavanced s dep RESER Rl ot o SHRicH ol bRl BEAEY A8

di sor der s.actordmpad fieronpébebsdncesbadviyeniteraf t he i nvention conpounds of

foilluta (J) may be WD 2009/016564PCT/ 1B2008/ 052989 13. used for the

preparatidﬁlﬁwﬁnﬁéﬁﬂ@ﬁﬁ@%&SJQ%ﬁm phogg, ?%ﬁ?@?z?B#Q?W%ngﬁﬁgﬁWFgﬁ or

treat ment QulifRASASSRIAGHRE S FRTEh B QHRERCAARSEISHENGonf the @asipt | ve

dysfunctions that conprise deficits in all types of attention, |earning and
F

|
menor yL0f urfepsiging ade u%&ﬁgtriﬂuaﬁ%rieélml pyd Bloggmy ok ciEPTeetn? el ol |

heal thy, wQ L r aging popul ati on, and 5al so occurring transiently
or chronicaP?gmﬁﬁﬂggfgﬁiatric, neur ol ogi ¢, cardi ovascul ar and i mmune

di sor der s.vilnAdthdnembpdiafeat afete arvbutinmemprisfs compoipdsaritthofermpisgbunds of
formula (I e used f.or e pr ration _of a nedi canent, and are
suitable,E%Sgg%ﬁ%)ﬁpg¥gﬁ¥F%%5%¥m%?§§$N§%F%8?Ihiseases sel ected fromthe
group consistpgnaf a eldbdond dogordetis gtduat is ideonphiaieometoababsurdysf unct i on;

dysregul ated appetite control; co sive obesities. .enmet.o:buli.ma or

anor exiva &Y a?eIHEEWB@HeF ﬁ#@?&fﬁgﬁnéﬁﬁo@?ﬁ%d?mﬁ*uW%éﬁiﬁgé%W9$n
conpounds @iﬁkﬁ&&ﬁhﬁofhﬁhnay be used for the preparation of a nedi canent,
and arc suitable, for the prevention or treatnent of diseases selected from

the group EbAsiushEmRInbslingEy ehSecay PEios gBRPEIRE SOTBARES AR BrmEkdki ng and
' ei nstat enpplaklal WSO SEpalinchRAS (A, PRKGRO! ogi cal or physi cal

addi cti ons an heir rel ated tol erdance and dependence conponents. The
productionR%QMﬁﬁémﬁh@mwameHmk@am.conpositions can be effected in a manner
which ywll be famliar to any person skilled in the art (see for exanple
Renind%%n, The Sci ence and Practice of Pharmacy, 21st Edition (2005), Part
5, " Phar negemipl@alf preferred compounds are selected from the group consisting of:

6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic  acid  [(18,385,58)-2-(2-methyl-5-p-
tolyl-thiazole-4-carbonyl)-2-azabicyclo[3.3.0]octane-3-ylmethyl|-amde;
6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid {(185,38,58)-2-(2-amino-5-p-tolyl-
25  thiazole-4-carbonyl)-2-azabicyclo[3.3.0]octane-3-ylmethyl}-amide;
6-Methyl-imidazo{2,1-b]thiazole-5-carboxylic  acid  {(15,35,55)-2-[5-(3-chloro-
phenyl)-2-methyl-thiazole-4-carbonyl]-2-azabicyclof3.3.0]octane-3-ylmethyl } -amide;
6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic  acid  {(15,38,58)-2-[5-(4-fluoro-
phenyl)-2-methyl-thiazole-4-carbonyl]-2-azabicyeclo[3.3.0]Joctane-3-ylmethyl } -amide;
30  6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic  acid  {(18S,3S,58)-2-[5-(3-fluoro-
phenyD-2-methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]Joctane-3-ylmethyl | -amide;
6-Methyl-imidazo[2,1-blthiazole-5-carboxylic acid {(185,38,55)-2-[2-cyclopropyl-35-
(4-fluoro-phenyl)-thiazole-4-carbonyl}-2-azabicyclo[3.3.0]octane-3-ylmethyl} -amide;



20 Manufacturing" [published by Lippincott Wllians & WIkins]) by bringing
t he descri bed conmpounds of Formula (1) or their pharmaceutically acceptable
salts, optionally in conbination with other therapeutically val uable

subst ancewo innros®wigal eni cal adm ni stration form toget HEVIBA@BIGSIB t abl e,
non-toxic, inert, therapeutically codpatible solid or liquid carrier

materi al s j I _.desi usya har nmaceut.i J nt.s. €. conpounds
of formula” F?ly!img?zﬁg’ f’gg}ﬁ%@kég%@ 19 §4c g@%t3§§fggb§g% élg%rgglbsé used as
medi cament(s-trifud@ométhyltghenyi pihiazok-phabsmtiebibrlcloBposcthaohs for enteral or
parental adm ni Stra Ion. 30A further aspect of the invention is a process
for the prygﬁﬁhﬁ e e f compounds of fornula 0). Conpounds according to
formul a (Igengf[dfiltRaRN L5 BbokANEREIO r[(f&}ys,b&)_p(zeﬂaﬂhgﬂs@qm?r.dﬁm1et.41_ the
general sequence of reactions outlined in the schenmes below wherein A, B
and Rl Sar ezthonyefaaedcycip(l helagseBipopdnlemidsnnul a (1). The compounds WO
2009/ 0165 / QF 14 aht g} By al s K r4_gdik Nt o

phar maceu'?lfle ggﬂﬁ&ég%gép?gél%gggg tdssmt agﬁg%f ﬁ% @gcrﬁlﬁ? E’E%@né pg} lyse.
gener al , ahkzdhénebahyl-2andfiorgl.d ffvstaped-Beetbelifarided according to

wel | - known, st ard net hodol qgi es. as; | insthe |iterature, or as
descri bed %Z?a[ﬁﬂsoﬁ%oé% D& gxsgﬂeﬁg\%,_ 1(95%%5@%%@%?&“@%%@% | :

Synt hesi s thbzdl@ARBOMA]-0faz4 018 B3 Oloctanvbefl@bmyAranBdand Rl are as defined
above 10 The first steg in the synthesis of 2-aza- bi(lz clo .3.%}oct ane
der i vl vl HERAT G CHPORES (oSO eGSR Sm of (1

S, 3S, 55) - %—%&Q&B%iﬁ[}i@yéﬁ@]3Q§6@?£1%=§y1n€€%{ﬁpﬁﬂd§;t e with Boc20 to give
conpound (2) which was teduced to alcohol” (3) by treatnent with DI BAL at
| ow t enperZat-Diygro-Tnaofaranghedbslic waasidx il thiSze Do -tHe-chprewhewdpondi ng

al dehyde (4 Fe I Qi zi |4 ] , rtl:f..peri odi nane.
Af ter yr edl(J%%tF étﬁ}g%ﬁ%"gi(cf}%ﬁﬁ%iy gfz%?%c%%g'gg}éﬁggﬁgﬁgﬁ?q%f %?ba H%lroesence of a
reduci ng dyshthydidkberzofiiramd-tarbagt oxadidr ofiiRis$,de)-2-Fe(bBmayiphgrybud of

i nternedi ate, (.,5). was renov by .hyd | ysis, to yield .the primry am ne
(6). The éﬂ?béft?“&%ﬁ%ﬁ“c ’%n\%ﬁigﬁﬁ’“}é’gi"ggg@ﬁ nﬁéfﬁmﬁ?ﬁé&imlld?f the presence of
a coupl i ng 3-eAYRRS-bdrizkRrahBITthb@suL t estid N 208.5% 5§ 01-MRI4-Dorohhamides (7)

whi ch after renpval of the Boc- r,ouP were transferred to conpounds of
fornul a (Ipethy-taitrde4ainnylhg-eeigclabl Adfstne-ramehyl -amide;

2,3-Dihydro-benzofuran-4-carboxylic  acid  [(15,38,58)-2-(2-methyl-5-m-tolyl-

In

thiazole-4-carbonyl)-2-azabicyclo[3.3.0]octane-3-ylmethyl]-amide;

20 2,3-Dihydro-benzofuran-4-carboxylic acid 1(18,38,55)-2-[2-methyl-5-(3-
trifluoromethyl-phenyl)-thiazole-4-carbonyl}-2-azabicyclo[3.3.0Joctane-3-ylimethyl} -
amide;
2,3-Dihydro-benzofuran-4-carboxylic  acid  {(18,3S,58)-2-[5-(4-bromo-phenyl)-2-
methyl-thiazole-4-carbonyl]-2-azabicyclof3.3.0Joctane-3-ylmethyl } -amide;

25 2,3-Dihydro-benzofuran-4-carboxylic acid {(18,38,58)-2-[5-(3,5-dimethyl-phenyl)-2-
methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane~3-ylmethyl}-amide;
2,3-Dihydro-benzofuran-4-carboxylic  acid {(1S,SS,SS)-Z—[S-(3~bromo~4—ﬁuoro-
phenyl)-2-methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0 Joctane-3-ylmethyl } -amide;
2,3-Dihydro-benzofuran-4-carboxylic acid {(18,3S,58)-2-[5-(3,4-difluoro-phenyl}-2-

30 methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0Joctane-3-ylmethyl}-amide;
2,3-Dihydro-benzofuran-4-carboxylic acid {(18,38,58)-2-[5-(2,4-dimethyl-phenyl)-2-
methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0}octane-3-ylmethyl } -amide;
2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,3S,58)-2-[5-(3,4-dichloro-phenyl)-2-
methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0Joctane-3-ylmethyl}-amide;



WD 2009/ 016564PCT/ 1B2008/ 052989 15 Thi azol e-4-carboxylic acid derivatives
of fornmula B-A-COOH were for instance synthesised according to schene 2.
OwcHoa o a0 CI KO -BuO THF 910 S[R = (Cl1.4)al kyl, NR2R3, R N

H2( C3. 6) cyal madidagsds COOCH3 OH Ni COOH g 1112 CuBre2gT/ive@N052989

I soanylnitrite (R = NH2) 141316 Okt

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,38,58)-2-[5-(3,4-dimethyl-phenyl)-2-
methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0Joctane-3-yimethyl}-amide;
2,3-Dihydro-benzofuran-4-carboxylic acid {(18,3S,58)-2-[5-(3-acetylamino-phenyl)-
2-methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl } ~amide;

5 2,3-Dihydro-benzofuran-4-carboxylic acid [(18,35,58)-2-(2-methyl-5-phenyl-
thiazole-4-carbonyl)-2-azabicyclof3.3.0]octane-3-ylmethyl}-amide; and
2,3-Dihydro-benzofuran-4-carboxylic acid [(18,38,58)-2-(2-cyclopropyl-S-phenyl-
thiazole-4-carbonyl)-2-azabicyclo[3.3.0]octane-3-yImethylJ-amide.

10 The compounds according to formula (I) may be used for the preparation of a
medicament, and are suitable, for the prevention or treatment of diseases selected
from the group consisting of dysthymic disorders including major depression and
cyclothymia, affective neurosis, all types of manic depressive disorders, delirium,
psychotic disorders, schizophrenia, catatonic schizophrenia, delusional paranoia,

15  adjustment disorders and all clusters of personality disorders; schizoaffective
disorders;, anxiety disorders including generalized anxiety, obsessive compulsive
disorder, posttraumatic stress disorder, panic attacks, all types of phobic anxiety and
avoidance, separation anxiety; all psychoactive substance use, abuse, seeking and
reinstatement; all types of psychological or physical addictions, dissociative disorders

20 including multiple personality syndromes and psychogenic amnesias, sexual and
reproductive  dysfunction; psychosexual dysfunction and addiction; tolerance to
narcotics or withdrawal from narcotics; increased anaesthetic risk, anacsthetic
responsiveness; hypothalamic-adrenal dysfuﬁctions; disturbed biological and
circadian rhythms; sleep disturbances associated with diseases such as neurological

25  disorders including neuropathic pain and restless leg syndrome; sleep apnea;
narcolepsy; chronic fatigue syndrome; insomnias related to psychiatric disorders; all
types of idiopathic insomnias and parasomnias; sleep-wake schedule disorders
including jet-lag; all dementias and cognitive dysfunctions in the healthy population
and in psychiatric and neurological disorders; mental dysfunctions of aging; all types

30 of amnesia; severe mental retardation; dyskinesias and muscular diseases; muscle
spasticity, tremors, movement disorders; spontancous and medication-induced
dyskinesias; neurodegenerative disorders including Huntington’s, Creutzfeld-Jacob’s,
Alzheimer’s discases and Tourctte syndrome; Amyotrophic lateral sclerosis;

Parkinson’s discasc; Cushing’s syndrome; traumatic lesions; spinal cord trauma; head



1) NaOMe THF, DMF 2) NaOH Pd/C, 1-12 EtOH N_,"CO2H COCH 0 " N
COONNXCOOCH3 cn_r 1 SBS B 15171819 Schene 2: Synthesis of

t hi azol c-4-carboxylic acid derivatives, wherein B is as defined 5above, and
R is (G 4widephen16684cycl oal kyl or NR2R3, wherei n R2 amtCTRB2408p5288%ent

i ndependently from each ot her hydrogdgn or (C(4al kyl By reaction of nethyl -

di chl oroacetate (9;: mmer ci al | y ,avai.l ahl e i L. y | he

presence u%a’b%ci“é)aﬁargg’oﬁgt gg@nér%o%selgﬁlﬁ"ﬁt %‘3{%{“ télg%tﬂ% cﬁg%g%’- gfgrtﬁel?ln erivatives

ElO) 1? Wekidd bicavdn etheadas; C beuler aridgan sétoiopetly; ppikcpsgastiuon didotders hi oam des
12 = (C14)al kyl or (C3,6 cloal kyl]. to 2-al kyl -. or

2-cycl oal ?eé‘ﬁ%s%e?@[?fse Gf’{ﬂ?%‘zd%aglaggf‘”%a&ep?fégﬁgfflzﬁ’i“;i A Pegetd%n wi t h

t hi our eas s?ﬁranéﬁ inleO ardt HELAMRNSURSHI Eivbiackst hinakolcsia dgtd vatipwes (11).

Saponi fication of the ester function with an agueous solution of e.g.

sodi umShy drbaticetk of $xaeestitade srnsitivive tordeasish #seByncradersian cewsaleitoiafdt i on of

the desire cAr, JC j (12 R e -4) : CY, yl or
NR2R3) . 2-"%?%%%%5‘%}9% 2l bﬂﬁ(’(ﬁ%@éﬁ%ﬁ%ﬁ%gﬂ%‘%%g‘?ﬁ %1%&2&8%’ %%i(ﬁ%&‘#vati ves
(13) wer e choplek nsgiamd eaobhyaidnet bynd Haetthotc péint kerisgsjpeac péivedental

2-am not hi azol c._derivative . (11, R = . .NH2 i th. isoamyl nitri i n:the
presence of " e8Hp é?elftla%{ ?0 ‘6’}’{% H’é’% gE bPhIém{a’sqoétF (\M& gy 5@?’%1511’ ?(i%")g&c\?lv%erpg "ransferred
i(n a pall ?{?F%ﬁéﬁb?b%ﬁ%ﬁ%ﬁfﬂ@@idsﬁi@az\t‘ﬁdﬁti’s;( eqn)elitms @ﬁ;ysbiaﬁe?. Rvitherisoel paies
comerci al |y avail able). to conpounds, (14 l1i.ch 5 after saponif.ication
gave tife redpeciiitplle darBbRiiomcsaeaie d(l%’f)‘je.m%e?S fPEEne Wﬁgﬁiﬂt‘é’fhﬂeri vative

(13) m ghtyadgid jenaldsYecR®rs a0k f digsdit QehRBathRS RBE ic¥Rolkar REXd, C aci ds
(16) as described above or transferred to 2-nethoxy substituted anal ogues

(17) by r deste icefinanpt Arinforl diserdesshioriathéotandiserders depheding Bwekindrigsati on with
sodi um hy %t , g[% -gj Dt ggt&q gﬁg’?& V\micé;p R &rb Led in
2-positi O%J’O%’I%% %af)’igeéléyn hle’si%zggg%g y E")’/ oglgnatl on S%n%gg;&?ém tﬁf hydr ogen
in the prdsense)pimmpakd atlicosn okrabarisestinahnotiybdeshnents; dapumlfmicat i on of
the i tser di at .ehest r. %8% %%Wg%c%% oalnggg - séubsteipilt&ut%c}%gt hieigargl dcs used
it hesyrfifiaers NRpEy dipie R P OSRPaBYE %o VY 67884 ned by
reaction afiichfigicr@ePACIINRnEAdNN, ASgatibh; hauw@sson msedidgriotorigee al so
experimental part A 1.6). Al dehydes B-CHO may Qe commercjally avail able or
prolactinoma; hypetprolactinemia; brain tumors,” adenomas; bemgn prostatic
hypertrophy, prostate cancer; endometrial, breast, colon cancer; all types of testicular
dysfunctions, fertility control; reproductive hormone abnormalities; hot flashes;
20  hypothalamic hypogonadism, functional or psychogenic amenorrhea; urinary bladder
incontinence; asthma; allergies; all types of dermatitis, acne and cysts, sebaceous
gland dysfunctions; cardiovascular disorders; heart and lung diseases, acutc and
congestive hecart failure; hypotension; hypertension; dyslipidemias, hyperlipidemias,
insulin rtesistance; urinary retention; osteoporosis; angina pectoris; myocardial
25  infarction; arrhythmias, coronary discases, left ventricular hypertrophy: ischemic or
haemorrhagic stroke; all types of cercbrovascular disorders including subarachnoid
haemorrhage, ischemic and hemorrhagic stroke and vascular dementia; chronic renal
failure and other renal diseases; gout; kidney cancer; urinary incontinence; and other
diseases related to general orexin system dysfunctions.
30  The compounds according to formula (I) may be used for the preparation of a
medicament, and are suitable, for the prevention or treatment of diseases selected
from the group consisting of all types of sleep disorders, of stress-related syndromes,

of psychoactive substance use, abuse, secking and reinstatement, of cognitive
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Pathologically modified food intake may result from disturbed appetite (attraction or

aversion for food), altered energy balance (intake vs. expenditure), disturbed
perception of food quality (high fat or carbohydrates, high palatability); disturbed
food availability (unrestricted dict or deprivation) or disrupted water balance.
Drinking disorders include polydipsias in psychiatric disorders and all other types of
excessive fluid mtake.

Sleep disorders include all tvpes of parasomnias, insomnias, narcolepsy and other
disorders of excessive sleepiness, sleep-related dystoniag; restless leg syndrome; sleep
apneas; jet-lag syndrome; shift-work syndrome, delayed or advanced sleep phase
syndrome or insomnias related to psychiatric disorders. Insommnias are defined as
comprising sleep disorders associated with aging; intermittent treatment of chronic
msomnia; situational fransient insomnia (new environment, noise) or short-term
insomnia due to stress; grief; pain or illness. Insomnia also include stress-related
syndromes including post-traumatic stress disorders as well as other types and
subtypes of anxiety disorders such as generalized anxiety, obsessive compulisive
disorder, panic attacks and all types of phobic anxiety and avoidance. Psychoactive
substance use, abuse, seeking and reinstatement are defined as all types of
psychological or physical addictions and their related tolerance and dependence
components. Cognitive dysfunctions include deficits in ali types of attention, learning
and memory functions occurring transiently or chronically in the normal, healthy,
young, adult or aging population, and also occurring transiently or chronically in
psychiatric, neurologic, cardiovascular and immune disorders.

In a further preferred embodiment of the invention compounds according to formula
() may be used for the preparation of a medicament, and are surtable, for the
prevention or treatment of diseases selected from the group consisting of sleep
disorders that comprises all types of insommias, 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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used for the preparation of a medicament, and are suitable, for the prevention or
treatment of discases selected from the group consisting of cognitive dysfunctions that
comprise deficits in all types of attention, learning and memory functions occurring
transiently or chronically in the normal, healthy, young, adult or aging population, and
5 also occurring transiently or chronically in psychiatric, neurologic, cardiovascular and
immune disorders.
In another preferred embodiment of the invention compounds of formula (I} may be
used for the preparation of a medicament, and are suitable, for the prevention or
treatment of discases selected from the group consisting of eating disorders that
10 comprise metabolic dysfunction; dysregulated appetite control; compulsive obesities;
emeto-bulimia or anorexia nervosa.
In another preferred embodiment of the invention compounds of formula (1) may be
used for the preparation of a medicament, and are suitable, for the prevention or
treatment of diseases selected from the group consisting of psychoactive substance
15 use, abuse, secking and reinstatement that comprise all types of psychological or
physical addictions and their related tolerance and dependence components.
The production of the pharmaceutical compositions can be effected in a manner which
will be familiar to any person skilied in the art (see for example Remington, The
Science and Practice of Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical
20 Manufacturing” {published by Lippincott Williams & Wilkins]) by bringing the
described compounds of Formula (I) or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances, into a
galenical administration form together with suitable, non-toxic, inert, therapeutically
compatible solid or liquid carrier materials and, if desired, usual pharmaceutical
25  adjuvants.
The compounds of formula (T) and their pharmaceutically acceptable salts can be used
as medicaments, e.g. in the form of pharmaceutical compositions for enteral or

parental administration.

30 A further aspect of the invention is a process for the preparation of compounds of
formula (I). Compounds according to formula (1) 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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obtained may also be converted into pharmaceutically acceptable salts thereof in a
manner known per se.
In general, all chemical transformations can be performed according to weli-known
standard methodologies as described in the literature or as described in the procedures
below.

Preparation of compounds of fermula (I):

Y H H Dess-Martin
o8 ; DIBAL -‘ -
LN o8n Boc,O Q&;H’OBH Qs;x,OH Periodinane
H DIPEA H toluene H BCM
H O DCM BOCO THF BOC
2 3

{commercially available)

H H H R'COOH
F PhCH,NH z H Ho, PdIC 3
Q\; N)v,o 272 L ANNPE — Q N2 _TBTU
H Boo NaBH(OAc)s  H g,e EtOH  H By DIPEA
4 CHCly 5 . DMF

H
H F H
(zﬁ H 1) H* Q_)\/ 1
. N_R' : 5N Ny R
HE. &  2)BACOOH ™o ©
T™BTU B
7 8

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[3.3.0Joctane derivatives of formula (1)
was the protection of the nitrogen atom of (18,38,58)-2-azabicyclo[3.3.0]Joctane-3-
carboxylate with BoczO 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 2 coupling reagent like TBTU resulted in
the formation of amides (7) which after removal of the Boc-group were transferred to

compounds of formula (1) by amide coupling (¢.g. B-A-COOH, TBTU).



Pathvvay F: Or, ,ACE3 F3BC NPOCCI3 B\ N-- i ,--NH2 ,---sNaCl02Y N N
... .| DVF). .,,,S NaH2PO4 HO 1(1 ,---S N\.." j_ acetoneOHC 11,-J- O
37424344 Ra = Rb = HY = CF3, C Schenme 3: Synthesis of

i m dazo[ 2wk Bhdisazol e- carboxylic acid derivatives whereims2Rsbtross et hyl

or ethyl, Rais hydrogen or nmethyl, BY is hydrogen or nmethyl, X is chlorine

or broni ne .an | ori or trif mone )

20( 19/ 016 T g‘@‘é{ﬂ S deustipss) p I?ﬂj‘“’p?t %v%?/gﬁ were for instance

i mdazo[ 2,S§,ﬂtﬁ}=§1g@u@g&lr@n%ﬁ,r§g@@gyw c acid derivatives were synthesized
starting from2-chloro oxo-butyric acid methyl ester (20; commercially

avail able) by re ?é&ﬁn wi ta1%hi our comercially available) in a solvent

| i ke ethanol at e a@ed “tenper at OThe obt ai ned ami no-thiazole (21) was
converted to the 5°¢ |n1dazmggpl b]th?azole derivative (22) by alkylation
and subsequent cycl% zation with bromdacet al dehyde di ethyl acetal in the
presence of an acid |ike concentrate dr h r b By saponification
of (22) with for instance sodi um hyd o%{dqun(gé%géﬁﬁ§g1lke THF and MeOH
the desired acids (23) were obtained] AN t efHat V& dppr oach (pat hway B)
started with the reaction of 2-bronp-3-oxo- 10 butyric acid ester (24;

commercially available) wth 2-am ng-6od@thyl - t Gi'azol e (Q Hcial ly
avai lable) in a solvent |ike acet !to gi vethe inmrda % 1- bl t hi azol e
derivative (25) which was transformed®to the desired aci 6) by

saponification with for instance soghyum hydroxide in solvents |ike THE and
MeOH. By hydrogenation of 2-hydroxyim no-3-oxo-butyric acid ester (27;
cormmercially 15 available) in the p %ﬁgnggc@f pal | adi um on charcoal under
acidic conditions (e.g. HCl in EtO1- kmaﬂ irgubsequent reaction with

pot assi um t hi ocyanate the i m dazole dernvati ve (28) was obtai ned which was
transferred to a mxture of the two possible isoners (29) and (30) by
reaction with the ceemﬁqbkm&mg hal paved propatione (co Hal | y

avai | abl e) orD%mg e dertvativ t hway C““@GWW??CBHH% avai l able). 20
After separation’ of thepﬁg%hﬁgé (2@? &nd (30) by chronat ogrfaphy t he desired
i mdazo[ 2, 1- b] t higzol e- carboxylic aqu derivatives (31) apd (32) were
obt ai ned by saponification with f i nstance sodi um hydroxide in solvents

| i ke THE and MeOH AIternéH%@@P path ya®OmH,t he i m dazol e derivative (28)
may be transferred®o the ﬁg (33) b ﬁDHyIatlon wi th bronpacet al dehyde
di ethyl acetal (c nherC|aF y 2 avai | abl in the presence of a base like
sodi um et hoxi de. é%#zatlon un e acidic co % Hﬁons (e. g eous

hydr ochl ori ¢ gﬁ_@ dehyd of the Eﬁ FHedPHt e (mie th for

i nstance phosphor goxychlor Bled to e§% (35) whi ch transforned to
the desired acid (36) by saponification with for instance sodi um hydr oxi de
in solvents |like TBE and MeOH.1730In still & alternative ptPocedure (pathway

E) ther es&%%%é Y:eSy%ch@b% ﬁﬁa@%ﬁ%l-dﬁca(rggﬁylic acid derivatives, whercin B is as defined
5 above, and R is (Cpoalkyl, (Cae)eycloalkyl 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 terz.-butoxide the o-oxo-ester derivatives (10)
10  were obtained which were transformed in a reaction with thicamides [R = (Ci.4)alkyl
or (Ci.s)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 agueous solution of e.g. sodium
hydroxide in a solvent like methanol resulted in the formation of the desired

15  carboxylic acids (12, R = (Cyalkyl, (Cs)cycloalkyl or NR'R?), 2-Bromo-thiazole



commercially available) was converted to the formam di ne derivative (38) by
heating (37) with NA-dinethyl formam de di nethyl acetalc (comrercially

avai lable) in a solvent like toluene. After al kylation with ethyl

br onpacet steezopoomwmmrci al ly WO 2009/ 016564PCTAB2008/ 05208 820@/0axas | abl e)
the respective thiazoliumbromde (38 was cyclised with DBU to yield the

ester (40), which sa ified tg the desired acid (41) .w th f.or instance
sodi um hydEB¥AtEEs }?ﬁﬁs‘g@%ﬂa ghgﬁa?%e&fﬂﬁedaﬁﬂr gﬁl ﬁfﬁlﬁ 1(6)513 WY had st art ed
with the ahkydiatb@maot (2, ®=MoHH)N@Z doem{inaaramar @t atdsynce dvappatiie) with
3-bronp-1,1,1-trifluoroacetone (comrercially avail abl e) Lyo ({i eld the

trifl uor orfseRife- Biaostsr deedvesdl Yarsp TaasiaTedin a9 e ya croRred E2eed)  whi ch
was fornylg il A ' RSP Us,;@xychl ori de
in a sol veﬁ%ﬁﬁc&%ﬂg ' ‘ﬁé%ﬁg%ﬁ’g%??’?rnm%?ﬁalg‘fgﬁpﬁﬁ%) ¥M4%&nr\%lt %Sogogii_ umchlorite

t he desi r exdiei papdaifiopmgdyd th wepscevaearbowli iagida i Ts2-byomo-GEgylonas

obt ai ned. ] n anal 1t he , ially iJ . chl gr.i J ehyde (43,
S s A R S T St sl e Lk
15Abbr evatds @psripad alse dr beds@irred amd-nathdilgeutkesiced ptalognesalidye) readimcet yl  as
in OAc: acetate Boctert-Buto arbonyl B ovi ne.seruym al bum.ne Bun- But yl
20 Crocn T TRy BrGIA o SHEC RN SRRt TRy opunt hydiiide Rin-ButY
DBUL, 8- Di agafios ¥6hpbdndd (94K aré-1@Rebs DI ¢ nlmﬁiﬁaﬁm%m%e&@mhesizcd

e

Dl BALDi i sobut yl al um ni um hydri de DI PEADI i sopr 0p¥l et hyl am n
DVAPA-16 netHideasiension of €13 avith hydrogen in the presence of palladium on charcoal and

subsequent saponification of the intermediate ester (18). (Cs.4)cycloalkyl-substituted
thioamides used in the synthesis of (E1) are commercially available, or were obtained
by reaction of the respective carboxamide with Lawesson’s reagent (see also
experimental part A.1.6). Aldchydes B-CHO may be commercially available or
15 synthesized by any procedure known from the literature like for mnstance reduction of
the respective carboxylic acid or their different derivatives with a reducing agent, by
reduction of the respective nitrile or by oxidation of benzylic alcohols and their
heterocyclic analogues with oxidating agents (e.g.: J. March, Advanced Organic
Chemistry, 4™ edition, John Wiley & Sons, p. 447-449, 919-920 and 1167-1171).

20
Imidazo[2,1-blthiazole~carboxylic acid derivatives of formula R'-COOH, if not
commercially available, might be synthesised according to one of the different
pathways shown in scheme 3.
Pathway A:
5 OFEt N N
B
O O HNTNHy N La Dson Do
0" T O s ——— 7%\1’0\ )%\R,OH
&l EtOH y HCl X X
25 20 21 22 23
Pathway B:
N
\ N N
9 9 )IS)_NHz RO\PIT\?\S OH’ HO}IT\?\S
MOR =h, T =
Br acetons O Q

24 25 26



DVFN, N-Di et hyl f or mam de eqEqui val ent (s) 30ESEl ectron spray EtEt hyl

Et OHEt hanol Et OAcEt hyl acetate EtherD et hyl
2009/ 016564PCT/ 1132008/ 052989 20 FCSFoat al
i magi ng phaweyeaser Hour (s) HBSSHank' s bal

ether WO
cal f serum FLI PRFI uor escent
anced sal t BOI/BZPS452989

SHEPES4- ( 2- hydr oxyet hyl ) - pi per azi ne- I* et hanesul foni ¢ aci d HPLCHi gh

perfornan(c?efhli l.(lj d chromat ography KO -BuPotassiumtertiary (tea) butoxide
31

LCLi qui d
MeOHMet hanol

tography Ml ar(ity) 10 MeMet hyl

MeCNAcetonitrite

m nM nut e(s) MSMass spect rRdscopy 15 PhPhenyl

o O

)H,/u\o&

2YKSCN
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N_ ) -
| =5 e
ROy N EtOH 7AR3
!
| Of j

0
+ HO \>\S
rkRa W;

28

HOZC

Okt M

T
s ORt
NaOFt ROW}, —

EtOH o Okt

HCI

33
ROC._N

Xs

HO.C._ N

L

OH"

38 36

5  Pathway E:

Q.
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Pathway F:

Br\)kCFg FaC

acetohe

NaCiO, Y.
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N
WZN»‘;
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N
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N
44

POCl; YN
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DMF  oHC N\é]
43
Y = CF3, Cf

37
R*=RP=H
Scheme 3: Synthesis of imidazo[2,]1-bJthiazole-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



prep. Preparati ve RTRoomtenperature satSaturated tRRetention tine

20TBTUO Benzotriazol- 1 -yl-N, AN ,N -tetranmeth. yluroniumtetrafl uoroborate
TFATri fl uoroacetic acid THFTetrahydrofuran |-Chem stry 25The foll ow ng
exanpl es wdustriaise t he preparati on of pharnacol ogi cal *gr/metaseszogonpounds
of the invention but do not at all liamt the scope thereof. All

t enper at ur are stated in.C. ds are.characterized by H- NVR: 300
VF vy i o OBRYBEd PR R0 o VB P Rar RAARECo R EI S ST HS Y ¥80g1 ven | n
ppm r el at igy@hés@zcl RErER! YENL-dusRel3-oxulbutyplk iagidth @Byl cSter (291 Bgh@krciady= doubl et ,
t =triplet,_ m=nultiplet, b = broad, coupli,ng}léonstants %re given in Hz;
VO 2009/ 055 ERICTY 1Bs0UBNGE foayeiopperally Aypidip) in ¢ 6 ved fikesthineln DAD and

VS det ect i, ond Mo (EhPpRLARR. $hOSbGiHaGLHRAliSble £h UWMSchder®iSR M 5 p. M
Zor bax SB- AQ, Zorbax Extend C18 or Waters XBridge Cl8; conditions:

basi c: Sel uedazof2, INHGNzoks! desinetive: (2Z)obic alk)edon andwubeaquént cgciiratien witBo% t o 95%
CH3CN, 5 acidic.. gluertt. A. ,-eluent B T | n, t L), 5%to
95% CI—IBCI\I)%,rOI{" b Slxdénaﬁeﬁiy}nﬁgmcbnnﬁ%u %%Fssgle% eJ):ig\fﬁdrl [ ?C\lﬂgé& %y&ggﬁfkggn%e/ d

chr omat ogrigptoghloric atidi Ba sg@iniforatiby op (Bpavitt fov enseCsoium dyBfx@E8nbased

colums with M er | ents .and formic acid.or, ammoni a additives. 10
A. Pr epar atSPB(ﬁntBﬁé%)Bfggﬁpg&[ezﬂgﬁ'ﬁ dFWtegraﬂ\gﬁ{z aste ORgai ynt hesi s of
t hi azol e- 4xCandipativki Hpaate (ﬁlaem\ifagaﬁs'p V@fed with the IredctiSY NiFES08100F-0x0-

e

3-chl oro- 2- oxo- propi oni c ester derlvatives 15(general 5pr ocedur e)
10 butyric acid ester {24; commercially available) with 2-amino-5-

methyl-thiazole
{commercially available) in a solvent like acetone to give the imidaio[Z,i—b]thiazole
derivative (25) which was transformed to the desired acid (26) by saponification with
for instance sodium hydroxide in solvents ke THF and MeOH.
By hydrogenation of 2-hydroxyimino-3-oxo-butyric acid ester (27, commercially

15  available) in the presence of palladium on charcoal under acidic conditions (e.g. HCI
in EtOH) and subsequent 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 «-halogenated propanone
(commercially avaiiable) or butanone derivative (pathway C; commercially available).

20 After separation of the isomers (29) and (30) by chromatography the desired
imidazo[2,1-blthiazole-carboxylic acid derivatives (31) and (32) were obtained by
saponification with for instance sodium hydroxide in solvents like THF and MeOH.
Altemnatively (pathway D) the imidazole derivative (28) may be transferred to the
acetal (33) by alkylation with bromoacetaldehyde diethyl acetal (commercially

25  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.

30 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



A solution of the respective aldehyde (338 nmmol, 1.0 eq) and net hyl

di chl oroacetate (338 mml, 1.0 eq) in THF (100 nL) is added dropvvise to a
cold (-60C) suspension of KOGBu (335 mmol, 1.0 eq) in THF (420 nlL). After 4
h the m xtw medsissdsl owed to 20 reach RT, stirred over migiszommez9se
concentrated in vacuo. DCM and ice-cold water are added, the |layers are
separ at ed any a ous |la ex ted t conbi ned
organic | %Y@?%’ eée@ &ﬁ?ﬁ%"& tbxﬁ g(ﬁmfnc@ E‘b‘{ o(g @CY%%?%B?V\%@BB?A%@F er MySH4
and concendiea{fd wHicl 364 QafoRifii e thdBestes iabRId(43) OXG- 8 idfanvbisediuhs used

wi thout further purification. 253-chloro-2-o0xo0-3-p-tolyl-propionic acid
met hyl estfeﬁmendéper%wnwrlﬁe&réﬁmﬁwe@ 4- nct hyl - benzal dehyde wi th net hyl

di chl or oaggf g atﬁ»,@hi:%&feé ith ftllxé‘Q}'i(]?i'af?&?'ay|.)-ar%n8¥l§aﬂ@@'c&ﬁin@rc§a@i'yd met hyl
ester prepare action of 3-f 0- benzal dehyde with

di chl oBoacatitbés) vethchbmnmral ﬂAmﬂuQrgmtoghémI)lexzw@xmyia@iﬁ)émrytpldamed met hyl
ester 30pre ared I nzal de t t

di chl oroace ?mmef%yi"%]l%aﬁme 13);1(1&%?[5 Hﬁth riz%l’)l(%l )0% cvj%% 94?)\jp| g'}r#g acid met hyl
ester WO 200894:6d @564 Eﬁ@ﬁyﬁ3@0@/r@eﬁ:ﬁ% QntB gahp:rgepam @dyd:}yorrcbamalsohvemf

3-chl or o- henzal de with ne dic cet

3- Chl oro- g @&nﬁ?o??ﬁm&noﬁﬁo%‘%e@ygﬁzqﬂg Iso‘g‘E’F‘thlﬁP@péq ed°H{Fdr eact i on
of 3-net hﬂm&esrml \%M% aémoayrzeadaw(ml\cm OF 9368 Adifed. In analogy the

3-chl or o- 2- oxo- 3- g trilluoronethyl -phenyl) - pI‘OBI onic acid nethyl ester
5pr epakled Wmeéeel i eveilale hiopinated aidefise H§3 - Denehl Henyddze rhheaey|

di chl or o- %gt@L )3 (4- Br ono- phenyl ) - 3- chl or o- 2- oxo- propi oni ¢ aci d net hyl
ester prepared by reaction of 4-brono-benzal dehyde with methyl

di chl oro- acet ate. 3-Chl oro-3-(3,5-di nethyl -phenyl)-2-o0xo-propionic acid
met hyl est reaction of 3,5-dinethyl-benzal dehyde wi th net hyl
di chl or o- eg e%?ai%gct%] Br onp- 4- f | uor o- phenyl ) - 3- chl or o- 2- oxo- pr opi oni ¢
acid nethyl ester prepared by reaction of 3-brono-4-fluoro-benzal dehyde

wi th net hyl, dich| or

3- Chl ofo- SA'QE’Q"EYL“H’I“F ‘Eihiﬂﬁgﬂy“rﬁmih%%“&t’(?ﬁlag?ffeé acid methyl ester prepared
by reactiog;of 3, 4- grcgdyygrlgm@w;@m@hyde with methyl dichloro-acetate.
3-Chl oro- 3- (2, 4-di net hﬁl - phenyl ) - 2- oxo- propi oni ¢ acid nmethyl ester

15pr epar edB®y react fash @ﬁoxwﬂﬁloé}ﬂrret hyl - benzal dehyde with net hyl

di chl oro- agef at e. i chl or o- phenyl ) - 2- oxo- propi onic acid
nmet hyl ester pr epar egyby %gécaéﬁlﬁn%f 3, 4-di chl oro- benzal dehyde wi th net hyl
di chl or o- dget at e. 3x@hitwr o- 3- ( 3, 4- di et hyl - phenyl ) - 2- oxo- pr opi oni ¢ acid
met hyl Oest@g?pr epar %glmegc}rm%las tion of 3,4-dinethyl-benzal dehyde w th nethyl

di chl of at e. crovary

cone. Concentrated
d Day(s)
DBU 1,8-Diazabicyclo[5.4.0Jundec-7-ene
DCM Dichloromethane

25 DIBAL Diisobutylaluminium hydride
DIPEA Diisopropylethylamine
DMAP 4-Dimethylaminopyridine
DMF N, N-Dimethylformamide
eq Equivalent(s)

36 ES Electron spray
Et Ethyl
EtOH Ethanol
EtOAc Ethyl acetate

Ether Diethylether



203- Chl or 0- 2- oxo- 3- phenyl - propi onic acid nethyl ester prepared by reaction
of benzal dehyde with net hyl dichloro-acetate.

3-Chl oro-3-(3-nitro-phenyl)-2-o0xo-propionic acid nethyl ester prepared by
reacti on @0 Bunimi@- benzal dehyde with met hyl di chl or o- BEHIBM@BHSZBA. 1. 2
Synt hesi s of thiazole-4-carboxylic agtd nethyl ester derivatives (general
pr ocedur e) ONH2 CCQVIEI s O A solution of thioacctamde (132 nmmol, 1.0
eq) in MeCN™(250 ni O‘?%Cadc(ﬁ%mto a mxture of the respective a-oxo-ester
(132 mmol ,FIIPR eq) ahdrdednetntonty ditevader( 4A, 3012 g) in MeCN (60 nmL). After
stirring for 5 h thgom ture is cooled in an ice-bath and thc obtained
preci pi tatle is filt&P8ES)off. The residue i s washed with col d McCN, dri ed,
WO 2009/ 046564 PCT/ 1B2R08498228 123 1etossol ved in MeOH (280 nL) and stirred
at 50C for 6 h. The solvents are renoved in vacuo to give the desired

t hi azolSe dekfkfat i ved-(adyéronritd)-pigpragne-1-cthanesulfonic acid

2- met hyl - 54 ol yl - ¢l s 4-ca i id methyl ester prepared by
reaction g?ﬂzké-chl Or%ﬂ%ﬂ%ﬁ%@éﬁ%?@?@@ﬁ%ﬁ%ﬂﬁg acid nethyl ester with

5t hi oacet dddBu LC- MS: t Rotassin®@rtray ((fiA-birtoxid@48. 2.

5- (3-fluor.gs phenyl)-2-methyl -t hi azol e-4-carboxylic acid nethyl ester

pr epar ed reacti o%l%@a -r%ﬂ t8$r8§}§'- (3-fl uoro-phenyl)-2-oxo-propionic acid
met hyl estdr wth thigagghanmi de. LCGMs: tR = 0.91 mm [MH = 252.1.
5-(4-f] uor.o- phenyl) - 2- m?t hyl -t hi azol e-4-carboxylic acid nethyl ester 10
prepar'@d bYereacti oML 3-chl or o- 3- (4- 1 uor o- phenyl ) - 2- oxo- pr opi oni ¢ aci d
met hyl estigecnd th thi.eageiam de. 1H-NVR (CDC13): 8 = 2.75 (s, 319); 3.84
(s, 3H; 7.10 (m 2H); 7.47 (m 2H).

5- ( 3- chl or™de@Heny| ) Methasehy| -t hi azol e- 4- carboxyl i c acid methyl ester

pr epar ed xi[nr eact i o%ﬂﬁw@ chl or o- 3- (3-chl or o- phenyl ) - 2- oxo- propi oni ¢ aci d
met hyl 15ester with thioatetamde. LCMS. tR=0.95 mn; [M-H = 268.0.
2- Met hyl - SMfr t ol yl - Musagekeesdegar boxyl i ¢ acid nmethyl ester prepared by
reactign 3-Chlorq; 2-oxo-3-mtolyl-propionic acid nethyl ester with

t hi oac ta(r)éhde. LC N%’?ler{ygz = 0.98 min; [MH = 248.5.

2- Met hyl - 5rg3- tri f| pedpasrEt-dyl - phenyl ) t hi azol e- 4-carboxylic acid nethyl
ester

RT Room temperature
sat Saturated
tr Retention time
20 TBTU (-Benzotriazol-1-yl-N,N,N’ N -tetramethyluronium tetrafluoroborate
TFA Trifluoroacetic acid
THF Tetrahydrofuran

I-Chemistry
25  The following examples tillustrate 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
30 given in ppm refative to the solvent used; multiplicities: s = singlet, d = doublet, t =

triplet, m = multiplet, b = broad, coupling constants are given in Hz;



20prepared by reaction of

3-chl oro-2-o0xo0-3-(3-trifluoronethyl -phenyl)-propionic acid nethyl ester
with thioacetamde. LCGMS. tR=0.98 mm [MFly = 302.1

5- (4- Br onwphenyibys42- met hyl -t hi azol e- 4- car boxyl i ¢ aci dPEETHIYISSSBEr
prepared by reaction of 3-(4- Brorm pkeenyl ) - 3- chl or o- 2- oxo propi oni c acid

et hyl ester.ywdh, thi ani de.

255- (3, 5- %r%&%y?g%ﬂgﬁw ?eﬁe‘?’ﬁ]ﬁ/ ‘% a&ﬁ@ %t%cg?)w m%lemdﬂr{%%]tehyl est er
prepar ed byadraaty; @Blutins 34 GR0OMar, I (18):ZHaBEBYAQ PHGBY! ExZn@XA8Ryropi Oni ¢
acid nmethyl ester with thi oacetam de. LC-MS: tR = 0.97 min; [ MH111- =
262.3. 5- (WatgrolBrides CLisrendiprny| ) - 2- et hyl - t hi azol e- 4- car boxyl i c acid
nmet hyl est p e t 0 0

3-(3- Br onp- 2= b%c hg(%?% g%g%qy%g% Bcﬁp%ér) 1%%*[% 10%%%)(’:%’5? 35 é)ocn%stchyl ester
with tHhi omm‘imiet A1MgelS; clugnt B: (TF%mrwaﬁcr (P¥waLA), 526 3805%.CH:CN), tr

5-(3, 4-D f.l uoro- phenyl) 2-met hyl -t hi azol e-4-carboxylic acid nmethyl ester
prepared b§/gvg%1lélt| oh of 3-Chloro-3-(3,4-difl uoro-phenyl)-2-o0xo-propionic
aci d met hylorgstueds wetdirifibd bacetani deomtCerMBiy sRsiHcd gO2rbynprepadvhthiel] + =
270.3. WD _2009/.016564PCT/ 113 |08/ 0p

5- (2, 4- Di ekt wa&gﬁ% %S nst‘fsﬂtﬁfgqcé“%zfa@agﬁgms wdferac peidRf  est er
pr epar ed %ﬁ&ﬁ@&d(ﬁﬂ,egf 3- ChI or o- 3- (2, 4-di et hyl - phenyl ) - 2- oxo- pr opi oni c
acid nethyl ester with thioacetamde. LCMs: tR = 0.96 mn; [WAW* = 262. 3.
5- (3, 49D chl or o- pheny1) - 2- et hyl - t hi azol e- 4- car boxyl i ¢ aci d met hyl ester
Sprepared py r J or o- phenyl) 2- 0XO0- propi oni c
acid met hylg esﬁggﬁé&aﬂ&%ﬁegﬁlgﬁgﬁ lﬁé{%?%%&@tl? =0.99 mn; [MFl-1]H =
302.2. 5-(3, 4-D net hyl - phenyl) 2- met hyl -t hi azol e- 4 car boxyl ic acid nethyl
ester pr ep ed r eac

3- Chl or o- fb\éf ﬂ@ hl?ﬁ? F?rbfx%]% cb“"%%ﬂfvc?ﬁ'ivﬁs acid nethyl ester with

t hi oacet am dﬁ SyvhthvEis of Rcﬁzeee-sﬁyxmpiropnbh/ltId];tzﬁaersvatwes

102- Met hyl - 5- phenyl -t hi azol e- 4-carboxylic acid nethyl ester prepared by
reactilon” of 3- CESSFYPIOGLBIY.- phenyl - propi onic acid nethyl ester with

thi oacctam de. LC-MS: tRg 0.89 mmchbiHy = 234, 0 o

2- Met hyl -5-(3-nitro- pen I) t hi az6l e- 4- carboxyl cid nmethyl ester
prepared by reaction o | oro-3-(3-nitro-pk n =¥ 0xo0- propionic acid
met hyl 15ester with thlggacetam deKQt@uMs: tR = 0.4 mn;= 279.3. A 1.3
Synt hesi s of 2-am no-thiazol e-4-carlBbxylic acid nethyl ester derivatives

(general pxQGGAN & the k%%éc]ﬂve a%éh\!rc@mnﬁg N Lq) dAd 284ny3 Qilldﬂdr&g&etgie the

respectl ve a- 0xo-ester en ) In acet one
(338 mmol, 1.0 eq) in THF (100 mL) is added dropw;sc 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

20 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
MgSQ, and concentrated in vacuo to give the desired o-oxo-ester which is used
without further purification.

25 3-chloro-2-oxe-3-p-tolyl-propicnic 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

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



added to a suspension of thiourea (22.1 mmol, 1.0 eq) in acetone (45 nl).
The m xture is heated to 57C (bath tenperature), stirred for 24h and
concentrated to half of the volune. The obtai ned suspension is filtered and
t he resi dwa 20s8yeasshed with acetone. After drying the desSi/rebs@nionb-t hi azol e
derivative is obtained as a solid. 22

252-am no-5-p-tal yl -t.hi azpl e-4-car l,i c..Aaci thyl ester prepared by
reaction &Feéfe@ﬁﬂ%f:%-l% 8%91391931%68?5?%%%&%H}eghyg@icg%%?%%%est er with
t2 hi our eais j(.gh1fu|5i;-2.toRan]ﬁ-tZ{&;mipithlhbidiiletﬁw?e@&r3_. - o

- am no- 5- (4-fl uoro- phenyl) -t hi azol e- 4- car boxy] i c.aci d met hyl-ester
pr epar ed Wcﬁaﬁéé?tyir%’ﬁ%‘?f’ 3“3}‘??1'@’?%@@?‘(‘1&@% %&‘dg%h@ﬁigﬂ%f‘}f?%%ﬁ@%r opi oni ¢ aci d
met hyl 30 £5f16f-Wokdl3 I NiuSiEGdmekiy1 MRenHiRproglonie adill MethyYlebdef = 253. 2.

2-am no-5-(3-trifluoronethyl - phenyl’) -t'hi azol e- 4- carboxylic acid net hyl

gst ﬁlr S\WO 12qRerd0ves84PCT IBI008 SR dgnE chyépuitiachy] ié}_églto'r@ﬁtﬁiﬁlf
Wi th ni oo anhirid pAEFLIIY RISk ERauRLERIGaE actf TP RN B ST of

2- br ono- t hirgmeddeydemaioh okdrbromaoaiindaldeltyldy itk shethryl dehlovatioles 5( gener al

pr ocedur e) JBr(.1p an inert atmasphere opper (1 1) brom de (69.6
ol 1 0 Bt Gaapmsts PP ShorSHirRE 308 T ool £d 1o 5. 100
fol l oned byeddh@l 1§deidibR B DE-d@nethBELYLDhY iR idethy( di0KlofI ®etatel . 45 €q.) over
15 mm To this reaction m xture the 10 respective 2-am not hiazol c

deri vatli vel-(7Bramertdluororphepylri-gdlostri 1989-PigRionia deld et PRt Fons over 20 nin.
at 5-10C. ?ﬁfﬁrgn i %ég.?ng?%“ﬂ’nﬁ)-%%oﬁot@éﬂzeﬁ%h?fﬁﬂwhﬁ o83t ednloR-R@mand

stirring co The volatiles were renoved under reduced
pressure ah@hidre-3r@gi-diffuonsephepybi2toxocpropionin apdhmethvdesterogr aphy (sil i cagel ;

heptan / Et0Ac_ar. DCM / I | e £ Liat 1. XL to give the
respecti Veprﬁqaa%ﬁﬁagtr'e gy o g?%gn?fﬂgw? Bafzfl%ig?}g% Bﬁ{e}ﬁg%‘ﬁt Clh?zréltag{t%’car boxylic

aci d net hyd-Cakires-(@iefiareet-plienydp2okopragionic acid methyl ester

2 o diar 0 Be L )RR 5t GO by P MBS ester - LW

2- br omo- 5-{ Ehidrb @A BERLRAYhhARSNYbIo-hRipieitt feid nietidexyt i ¢ acid net hyl
ester prepared by reaction of . .
2- ani no- 5-Rreparsd 1 rgesieref hytdidisppryzadehydegyieh meigul BeploPracctss- aci d et hyl
ester. LC ey diR353k-BhellylpnbMiB-oTo-308pionic Acil metRy ¥stipsi S of
2-cycl oproip\)/gl -JrEziga?”ol e- ff c?g?bo%ﬂgg g?i 1n%;€hc| e%tﬁgr derivatives (general
procedur e frppasd GOGMEoBIOL3 B-dBnethyl-begnBddyde with methyl dichloro-acetate.
20 3-Chlioro-2-oxo-3-phenyl-prepionic acid methyl ester
prepared by reaction of benzaldehyde with methyl dichloro-acetate.
3-Chloro-3-(3-nitro-phenyl)-2-oxo-propionic acid methyl ester

preparcd by reaction of 3-nitro-benzaldehyde with methyl dichloro-acetate.

25  A.L2 Synthesis of thiazole-4-carboxylic acid methyl ester derivatives
(general procedure)
| S
a o )kNHZ N__COOMe
A Ao — X
0
A solution of thicacetamide (132 mmol, 1.0 eq) in MeCN (250 ml) is added to a

|
B

mixture of the respective o-oxo-ester (132 mmol, 1.0 eq) and molecular sieves (4A,
30 12 g) in MeCN (60 mL). After stirring for 5 h the mixture is cooled in an ice-bath and
the obtained precipitate is filiered off. The residue is washed with cold MeCN, dried,



N, , COOMe S' Ng 25l n an inert atnosphere, a solution of the respective
2-brono-thiazole derivative (9.0 mmol, 1.0 eq) and of
tributyl-cycl opropyl -stannane (9.9 rnnol, 1.1 eq) in 1,2- dichloro-ethane
(90 mL) i swostobswesksfor 5 min and treated with bis(tri phemdpisesphe ne) -
pal I adi un(11)chloride (0.45 mmol, 0.@&beq). The m xture is heated to 80C,

stirred foy. 3d ach RT wat are added,. the | ayers
Sre separ disavahg MeOHAETCml ot ﬁrﬂ&wsqg% 5 Pallet ARG TRV S | The
conbi ned Qfagiﬂﬂbcgnl'caeﬁ@ﬂéir@dﬁ]ﬁéﬂ@@l@ﬂ@éﬁﬁ'&b é\fuﬁ%t@mdconcentrat ed in vacuo. The
residue is purified by colum WD 2009/ 016564PCT/ 1132008/ 052989 26

chr omat ogria#sthyi-§in- F%&dﬁblamlﬁérﬁaﬁbpﬂth?GAéﬂeth&‘ eSKE appropriate mxture) to
give the g&é%af"e%dlzyor HG of 3- chior?—Z ox}(]) g-éohefl %}'o u)mc aci methgl .ester with

2-cycl opr uor o- phenyl) boxy d nmet hyl ester
pr epar éd biogsetdngpe. daM&t tron0.62 min; [M+H] = 248.2, _ _

E C?r O_m) o S(éoﬁllé(y}‘grrﬂ eggﬁ? ?Aﬁl%th;ifihé?%gg 4-car%gxﬁﬁ:xa>éid t?aeé%f:ésgermt hyl ester.

2- cycloprQﬁmﬁwé}bﬁﬂkaimhuﬂTDﬁmbﬁwjﬁpﬂﬁﬁy@hmhMPa@ﬂtﬁmékmawbﬂ&yhﬂhﬂacid

nmet hyl ester ared by cycl opropanati on_of
2- br ono- 5‘?@rg?ﬁ%?ﬁ%?%m%%%yﬁ4g§€ﬁ§ﬂ3gkﬁWhggﬁgj4’2%%}boxyl|c aci d met hyl
ester. LCME fhdrophbnPR20Mn]Mhdzok-Befbéxyiich dhefhyRtdrhesi s of

2-cycl opropyl -t hi azol e- 4-carboxylic acid nethyl ester derivatives (general
pr oced®r e Argpared by reaction of 3-chloto-3-(4-fluoro-phenylj-2-oxo-propionic acid methyl

ester with thioacetamide. '"H-NMR (CDCla): & = 2.75 (s, 3H); 3.84 (s, 3H); 7.10 (m,
2H); 7.47 (m, 2H).

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

prepared by reaction of 3-chlore-3-(3-chloro-phenyl)-2-oxo-propionic acid methyl

15 ester with thioacetamide. LC-MS: tg = 0.95 min; [M+H]" = 268.0.
2-Methyl-5-m-tolyl-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 3-Chloro-2-ox0-3-m-tolyl-propionic acid methyl ester with
thioacetamide. LC-MS: t = 0.98 min; [M+H]" = 248.5.
2-Methyl-5-(3-triflucremethyl-phenyl)-thiazole-4-carboxylic acid methyl ester

20 prepared by reaction of 3-chloro-2-oxo0-3-(3-trifluoromethyl-phenyl)-propionic acid
methyl ester with thicacetamide. LC-MS: tg = 0.98 min; [M+H]" = 302.2,
5-(4-Bromo-phenyl)-2-methyl-thiazole-4-carbexylic acid methyl ester
prepared by reaction of 3-(4-Bromo-phenyl)-3-chloro-2-oxo-propionic acid methyl
ester with thioacetamide. LC-MS: tg = 0.95 min; [M+H]' = 312.2,

25  5-(3,5-Dimethyl-phenyl}-2-methyl-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 3-Chioro-3-(3,5-dimethyl-phenyl)-2-oxo-propionic acid
methy! 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

30 methyl ester with thioacetamide. LC-MS: tg = 0.95 min; [M+H]" = 330.2.
5-(3,4-Difluoro-phenyl)-2-methyl-thiazele-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: tg = 0.92 min; [M+H]" = 270 3.



Synt hesi s of Cycl opropanecarbot hioic acid am de

152, 4- Bi s- (4- nmet hoxy- phenyl )41, 3, 2, 4] di t hi adi phosphet ane- 2, 4-di sul fi de( Lawe
sson reagent, 115 mnol) is added to a m xture of cycl opropanecarboxan de
(115 mmol Wweandy/siestisum car bonate (115 nmol ) in THE ( 500prerzjB200Bezass xture is
heated to reflux for 2h, the solventst are renoved in vacua and the residue

is dilute i fh. ethe 500 .nL) .and.wat e 00 nl).,The |l ayers are separated
and t he acqj%@lo{igl?ggg;péeé’ygﬁ’?’%\wgg"%EPV'\%'F% é’f‘?ﬁ'g‘%‘)“(“ﬁ%ﬁ%ﬁﬁf%/te‘r he conbi ned
organic | P Gureday vashad o Bt‘CkthrbfBe(2_(41&Q1efﬁy_)~pht§ﬁ_’yld)eﬂoﬂq\lﬁl"opwﬁﬁoﬁci@nd_
concentrated in vacuo to give the desired thjoamde which is used w thout
further pursthyigses wih thicacgiemide e MS: 39~ %30 mPMMEEHIAN2.3 = 143, 2.

Synt hesi s Df3 2pfonfdrBReRYI)-2 N RA S Al CRERBYWHCGRGhPhYELMY ester 25
derivatives (general "procedure 11) A solution of cycl opropanecarbothioic
aci d afi der¢pazeds bynotactian Oofe By Chlarone(NH-(ivd! one-phényDaldersdpropionicrriagidur e of t he
respective X0-.es . vl a0 d X 4 mnol, 3.0 eq.)
in MeCN (%éﬁn)f_)e?teliﬁt@h}éa?é?%dr%@(?%é‘i[% E)q%ghlg&h{ xture %dsz%c)‘,oncent rated in
vacuo and 3-{3¢i-Dasediviephahylid-meehg-vidiidel=4-8dxdh ok P0Oacid jnetind ewvat er (200 30nl).
The | ayers are separated ar}d t a U@%g. Igyﬂp is.extracted with.dEtOAc (100
m). The JBMFHedYorgahtt taydrlomrstiadmsd Pt HYbr 1 FE-PEBE L) dr i ed over
WO 200910 1AGHARGT WBROASABARBIL CHGSOH Fdinc pREATT+ 22ed in vacuo. The
crude product is dissolved in MeOH (90 nL) and treated with conc. 112SO4
(0. 25 L) 2-¥YicthyhiSsphenl-thiamleA-etrbaxylis@cid methybestind concentrated in vacuo
to give t p i I az der . vatd Ve i : e wad

2- Cycl opr gﬁfﬁa@-%ﬁtéénaw?% Ef gé(g*kseef? %%ﬂgr%gﬁéﬂ groglc‘:)ﬁf Erlrc\:ﬁc% kll}ilelihyése? tgi; W51%1r epared by
reacti on chiogeeGimide.d-C2MSx t-=30 Bhemy|[MottpF@hit6. aci d methyl ester with

cycl oprop rbat hi Q] i 1 de. o\ S o S0 in;, [MHH* = 260.5.
Al.7 Synta%g@?’ﬁ?%fag'-‘%rﬁipi%‘éﬁgf&g]in%%geéi‘"lg ltqabnyyl)“E %‘%}eﬁ@% %Pﬁlf azol e- 4- car boxylic
aci d met hyprepagdde by 11@4&ctibn 70f1 3 ShidrbSSB @vi@d-phenyl)-2-oxo-propionic acid methyl

5- (3- A no- phenyl ).- 2- net. -thiazol e-4-carboxyl i id nethyl ester A
suspeﬁssl or?sgfwﬂgﬁ%f"?fﬁa‘-’gg%ggﬁ%%t&? 1Dy bt/‘[ﬁ zb?ﬁ%-car boxyl i c acid nethyl
ester (44.1 mol) and ammoni um chl oride (220 mmol) in a m xture of ethanol
(100 nL) and water (50 nl) is treated with iron powder (53.0 nmol) and
heat ed to B3 Sxpthepis p52-aningrthigueli-#-caaryiirdd gtiol esteoderipfives (53. 0
mml ) is added, ] is stirred at 80C for 3 h, further iron powder
(26.5 mol ) is(%‘%!%g‘%}ryéﬁ‘%“t{‘ﬁﬂ mxture is again stirred at 80C for 3.5 h. The
m xture is allowed to reach RT, dilSuted with DCM and filtered through
Celite. The filtrate ig cgncentﬁq\},élthn vacuo and dodueed with DCM and sat
aqueous NaHCO3 sol ution. The lay&rs aré_s Arated and the organic layer is
20 washed with waterg redoover MySO4 and “con rTéat ed in vacuo to give
the desired aniline derivative. LCGMs: tR = 0. 67 n, [MHt = 249. 4.

A 1.7.2 Synthesis of . . .

5- ( 3- Adet yb aRiURSN PhERyRPESIFER-RYY-cti# @2 d18mal ddt X aoeton(od HEL Byl ester
25 Tt 1 et DY R0 AP o(didochsBIRI) B VAP dhihoPQ 670} dn BEkord0dStnlp eSOl ULl on
of 543- Am no-p enyl%- 2-met hyl -t hi‘azol e-4-carboxylic acid nethyl ester

(4. 00 nmolpixiure is heated to 57°C (bath temperature), stirred for 24h and concentrated to half

of the volume. The obtained suspension is filtered and the residue is washed with
acetone. After drying the desired amino-thiazole derivative is obtained as 2 solid.
25  2-amino-5-p-tolyl-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 3-chloro-2-oxo-3-p-tolyl-propionic acid methyl ester with
thiourea. LC-MS: tg = 0.77 min; [M+H] = 249.3,
2-amino-5-(4-fluore-phenyl)-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 3-chloro-3-(4-fluoro-phenyl)-2-oxo-propionic acid methyl
30 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



acetic acid anhydride (25 nL). After 30 mn EtOAc and water are added, the
| ayers are separated and the aqueous |layer is extracted once with EtOAc.
The conbi ned organic |ayers are washed twice with sat aqueous anmoni um

chl ori de sa mvdamsesonce 30 with sat aqueous NaHCO3 sol etimsro@ndzeence Wt h
wat er and the solvents are renpved i@ vacuo. The residue is diluted with

Et OAc and extracted three.ti S wWi.th.sat agueous HCO3 sol.ut.i on.. The
or aani o R ot 66 P MR A e P e oot A e o or ude
sol i d whi Ghethy ettt wHiethioréah LetNIST t, =T%s @b almed” syspsension is WO

2009/ 016564PCT11132008/ 052989 28 filtered and the residue is washed with
ether to give the desired acetamde. LC-Ms: tit =0.81 mn; [MHf = 291. 3.

A 1.8 Synthegi SvifhelilbPZokSmirmardy il box3aE Qciﬁ%étﬂﬁte’sﬁéﬁﬁemﬁ%@ al
pr ocedur e) COOVg NaOH R S ' Ne, R = OH3, NH2, A/ A solution of the
respectii ve est égeneod peoeednld) in a mixture of THE (150 nlL) and MeOH (or

i sopropanol, 50 nl) is treaheghMth an aqueous NaCH sghytion (1.0 M 192
m.). After stirrin for/N h a white suspension i ornmed and the organic
vol atiles are 10 r ﬁb‘v%i n vacud. The remai MiAd mixture is diluted with
wat er (100 nL), cooled Tn &n ice-bath and made ai diB (pH = 3-4) by

addi tion Ol At - I asge L& ign, the
suspensi ogﬁi%q#i%lq'lt%?e %g%’dl:t ERIrl)eb(él ugl\quﬁmllgg%e’d '(\}M%tt%%gﬁg@ve\g?égrﬂand dried
in vacuo tagetgnigd (HE¥ ddsiandd cadedl. ol A-16tGefollowséshy tthe additonr ef i% extract ed
twice with t Qr gani.c,.Layer. e_conhi ned ri ver, MpSO4
15and conc%%jgg\%é%ﬂgﬁ Og‘é un(])I% o] léisveecﬁt%gr ?geg?)iglbﬁg Jggég?C?f?n < e

2- met hyil - Seg@ettbleyl-atihodiobr- dervati ol einad, O ey Apaamthebyas apdadi fni cati on of

2 mothyl - S g Lol b azol & . eatORlli A TR, SRty nbGdE R S
5- (3-f | uorgephnyikrids ¥Bithkd i 20| BrcAvaaiIBOXVErd Gerddied under reduced
pressure and the residuc was purified by column chromatography (silicagel, heptan /
EtOAc or DCM / methanol, as the appropriate mixture) to give the respective product.
15 2-bromo-5-(4-fluore-phenyl)-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 2-amino-5-(4-fluoro-phenyl)-thiazole-4-carboxylic acid
methyl ester. LC-MS: tg = 0.97 min; [M+H]" = 316.1.
2-brome-5-(3-trifluoromethyl-phenyl)-thiazole-4-carboxylic acid methyl ester
prepared by reaction of 2-amino-3-(3-trifluoromethyl-phenyf)-thiazole-4-carboxylic
20 acid methyl ester, LC-MS: tg = 1.04 min; [M+H]" = 366.2.

A.1.5 Synthesis of 2-cyclopropyl-thiazole-4-carboxylic acid methyl ester
derivatives (general procedure I)

COOMe

N COOMe D‘SHBU 3 N
—d 4
s—{ 1 >

B
25 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) mn 1,2-
dichloro-ethane (90 mL) is stirred for 5 min and treated with bis(triphenylphosphine)-
palladium(If)chloride (0.45 mmol, 0.05¢q). The mixture is heated to 80°C, sturred for
3d and allowed to reach RT. DCM and water are added, the layers are separated and
30  the aqueous layer is extracted once with DCM. The combined organic layers are dried

over MgSO.s and concentrated in vacuo. The residue is purified by column



20prepared by saponification of

5-(3-fluoro-phenyl)-2-nmet hyl -t hiazol c-4-carboxylic acid nethyl ester.
LCMs: tR=0.82 mn; [MHy = 238.1.

5-(4-fl uom}prhﬂmyis)r- 2-met hyl -t hi azol e- 4- car boxyl i ¢ aci BCT/iB2pisepased by
saponi fication of 5-(4-fluoro-phenyl ) 2-nmet hyI -t hi azol e-4-carboxylic acid

met hyl est 1- = 2 7.53 (m
2W 2512. 8% W}O%aph{:ﬁh %\/F%egﬁ%c{r%opxﬁeﬁsyghf aé’PFPé’Fﬁg?r m]txfz'h‘r?apzt(‘i'l %Vel_%(?ar boxylic
aci d prepafesiebdprodeponi fi cati on of

5-(3- chI oro-phenyl )-2-net hyl -t hi azol e-4-carboxylic acid nmethyl ester.

LC- MB: }@lﬂ@gﬂﬂﬁlﬁ—(d—t%ﬁtﬂ) phepyirthjazole-4-carboxylhic acid methyl ester
2Methy| I I i fication
of 2- et hfir%?a?éa S e BT HEN R 5ot T I ;LR =

0. 87 midn; d[Cl‘dlmGthj]l-e&fﬁTM tr Y2 009/ Bi6564RTTA1B2008/ 052989 29

hyl | d
2 Ve o L %ﬁa’l%‘?éﬂrﬁrﬁ%m@“ﬁ%%r#)F*a‘%?%%éfﬁﬁrroaxaﬁgﬁi L
Cazgoé)r”olrr;esml d methyl ester. LGMs: tR=0.88 min; [MH = 288 0
5

saponi fi c&LTH3IF fl’;' 5CY€£?P%?%I|??@%EL n%bfo -Srzjti%%{ e C pg" ﬂﬁigg | c aci d

et hyl eStc@fbox*l@'d\z@i métﬁyl-esﬂ:r 8Nty + Mo Frid] {Mm]? 9&22 2.
5- (3, 5-Di et hyl - phenyl ) - 2- et hyl -t hi azol e- 4-carboxylic acid prepared by

saponrlﬁi cation of 5-(3, 5 Di et hyl - phenyl') - 2- met hyl - t hi azol c-4- carboxylic

acid methy| 1%Stsgf.the§1§: IXE c@clﬁ;z)ﬂ)r?g@ ﬂ)’lehl azﬂ{ex‘h@‘lﬁmgoxﬁthyl este

105- ( 3- Brono- 4- f [ uor o- phenyl’) car 't acld pr epar ed
by saponi fi cat idenivatives (gedeBd precedusfd l!bro phenyl ) - 2- net hyl -t hi azol e- 4-
carboxylic acid nmethyl ester. LGMyg tR = 0.86 mm [M1-1]+ = 316. 2.
5-(3,4-Difl uoro-phenyO-2- met hyl-jt hi azol e-4-carboxylic acid pr epar ed

by saponification of 5C|(304 D| f -[\piaenyl )-2 ;ﬁfmﬂ)l\ﬂe hi azol e- 4- car boxylic

15acid nethyl ester. LiC 256. 3.

5-(2, 4- D net hyl - phen?) th -thrazole4ca lic acid prepared by
saponi fication of 5-(2 Di nmet hyI phenyl) - 2- net hyl -t hi azol e- 4- carboxylic
acid net hyl es

= 248. 3.
5- (3, 4- Di chl or ﬂ‘@ﬂf/Pf/E@dﬂ%‘ioﬁﬁi’ec?ﬁl?ﬁggl’SF[eacﬁ%‘Hr%oxyI i c acid 20prepared by
saponiffsi cat4-ei- (atm&h&@,-ﬁreﬁazlwpi @Qaad:itmera&ﬂhbspaem@ BMLdmhrﬁ@zol ELaveSRbOXYI i C
aci d net hyl ester LG M. tR = 0. n; =
5- (3, 4- Di eyt 1 phangal) sodded my nrlmu%?z‘aif' efcwp@@ﬁ%%@apremé%rwpmepar ed by

saponi f i cahh Qii®h ér%ﬁatéKHS%mﬁlm glflﬁr(}ﬂb@ mj%) ”ﬁié%lx‘tﬁr@'xsaﬂe‘a{eﬁ térefﬁﬁr boxyl ic

acid nmethyl ester, LC M . L
y1- 5- phenyibt 2hithy mlm @alrmjgmd 1@ va@jocpnd the res1due is d11uted w1th ether (SOO

ml) and water (500 mL). The layers are separated and the aqueous layer is extracted
20 with ether (250 mL). The combined organic lavers are washed with brine (100 mL),
dried over MgSO4 and concentrated in vacuo to give the desired thicamide 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

25 derivatives {general procedure I}
A solution of ¢yclopropanecarbothioic acid amide (44.5 mmol, 1.0 ¢q) in MeCN (40
mL) 1s added to a mixture of the respective ¢-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 1s diluted with EtOAc¢ (200 mL) and water (200
30 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



prepared by saponification of 2-Methyl-5-phenyl-thiazole-4-carboxylic acid
nmethyl ester. LCGMS. tR=0.77 mn; [MH = 220.0.

5- (3- Acet yl am no- phenyl ) - 2- net hyl -t hi azol e- 4- car boxyl i c acid prepared by
saponi f i cata mmw/@bseh- ( 3- Acet yl am no- phenyl) - 2- net hyl - t hPGEZBREsH52989
30carboxylic acid nethyl ester. LGCM¥ tR=0.73 min; [M(H = 277.2.

2-am no-5-p-tolyl-thiazol e-4-carbgoxylic acjd, pr red. i fi.cation of
- anm no- 5 e3¢ pRieRFBr SR oy it ReEReH L SRR L TR 2064
M [ M - Hand tR&5d Rith 206/ ¢804 00y4 nB()4THd MOR@cphBaydd) attdoP@Ze! whamdar boxyl i ¢
acid WD 2009/016364PCT/ 1 B2008/ 052989 30 prepared by saponification of 2
-cy cl opr GPYEREaiedinFYag) 9-GhFdRS resPCHY AErRle A d@iMBoxy | i ¢ aci d net hyl ester.
LC M5t R y=c0u8 \ S—PM@E-Itlliafmg-@-Acaﬁmxylic acid methyl ester ) )

2-cycl opr opyft - (0 -trifldoromet hyl - pheny()-thi azol e-4-carboxylic acid
prepar éd tyyerseadoni fdactiani ofh3-¢fhloro-2-oxo-3-phenyl-propionic acid methyl ester with

2-cycl opropyd-5-(3-tri.flyor Ay l--phanyl) 1,8z +_5carboxylic acid
ot | es tayopppdial o QBRI LG, & oD LAEANH 665
2- Cycl opr opyl- 5- phenyl -t hi azol e- 4- carboxylic acid prepared by

ifi [ f 2- I | - 5- -t hj | - 4- | i id. LC MS:
RN L e R S

2, 3- di hydr o- bepgz@f st édtepar boxyl i c acid Benzof uran-4-carboxylic acid (30.8
mmol, M A Eissenstat et Med. Chem 1995, 38, 3094-3105) is added to a
suspendi orr-b{7-1pgyrthesiook,S-G- dminp-phenyBrhmefind-thipzole-Agarhosghgpcidt oy (75 ni)

i s added and thg}emg%w}ﬂe is stirred at RT under a hydrogen atnosphere (4
bar) for 16 h. After filtration through celite and renoval of the solvents
15 t he desh segepriadefc2-metybbt Zinfredplwhylgthizolurdsarbaktlisoastd maibyhester

purificati " H- NVR, ( DMBO- d5),: = Y 7 r 4495 (t, J =
8.70 tz. JEp] I “?%{‘m{i“’%‘“g’. %Orl%(lizc, 2o ﬁ??‘?&g%"z%”ﬁr,gref%:e%%ll@g ,Hﬂ“fl—b : AR
(d, J = 7.ah8 vHter (AHNL) k2reBtel bdth ildd) povdleSSH it hmsl) siof bdbediS, HI)-Ba min o

met hy1- 2- azabi clo [3.3.01loctane-2-_ 20car.boxylic acid tert-buiyl ester

n a1 b ol ond! iRiong IS PR G D BRge e R o e el il &

azabi cycl of8¢3o03 ot tramer 3roni dmévléms aghsl) Rendast Q8teE miaud Suspansi on of
Benzyl (1S, 35, 5S) - 2- azabi cycl o[ 3. 3. 0] oct ane- 3- car boxyl at e hﬁ/drochl ori de

(17. 3 nmol stired @etf’Cifar HENE (5o mtyre;iss aleyerddo praplA Y igigd pidhy DCYzndy | 3eq)

di -tert-butyl, h&%’é?%ﬁ{e‘? The FiratdTPboncdnt8Y) in AR AUH Lil@biPSENS ML) . The
m xture is stirred"for 1 h and concentrated in vacuo. EtOAc and aqueous
citric aciahd(saO8queauseNatidedsoluthe. Thy brysts aresepeptadand draordanipdayagiseous | ayer
is extracted once wth Et0Ac. JThe-conbine r.gani c | ayer. r hed with
bri ne,iogr i‘@?jgh?)@gﬁhlvﬁ%@fg ggcfwglblr\l@g%‘ ralg?g%flcg%t?%%%ﬁloﬁc %e(\’ %%?‘35%&%? purified
by col um giiimereiiegradiG-MDept 856 ninJ0EIJAe B0%) to give the desired
product. LCGMs: tR=1.08 mm [MH I = 346.3. WO

2009/ 016564PCT/ 1B2008/ 052989

A.1.7.2 Synthesis of 5-(3-Acetylamine-phenyl)-2-methyl-thiazole-4-carboxylic
acid methyl ester

25  Triethylamine (14.2 mmol) and DMAP (4.00 mmol) are 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 scparated and the aqueous layer is extracted once with EtOAc. The combined
organic layers are washed twice with sat aqueous ammonium chloride solution, once

30  with sat aqueous NaHCOj3 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 NaHCO3 solution. The organic layer is dried over MgSO, and concentrated

in vacuo to give a crude solid which is diluted with ether. The obtained suspension is



31 A 3.2 Synthesis of (1S, 3S,5S)-3-hydroxynet hyl-2-azabicyclo

[ 3.3.0l octane-2- carboxylic acid tert-butyl ester At -78C a solution of
DIBAL in toluene (1.7 M 22.5 mmol) is added dropwi se to a sol utionof( |
S, 3S, 5S ) we2obemsselput oxy- car bonyl) - 2- azabi cycl o[ 3 . 3 BECTOBR008NEA- 3 - 5
carboxylic acid benzyl ester (9.0 mtf) in THF (50 nL). After 40 mn the

1 Xt [ | I to. h [ f. ddi.t i | 45 m d d
o o m TG Y Cagenies Rad BT Sl 9% o bR R [ O

added, thed ayeis[mraseparated and the aqueous layer is extracted with

Et 0OAc. The conbined organic | ayers are washed wi th agqueous NaOH sol ution
(1.0 M and brine, dried over MJSO4 10and concentrated in vacuo to give the
desired algpRokyithegiof hiddield-tR8oPMicTlcRSb-RAKIOMRE Ogr aphy (heptane / Et 0Ac
311). LG Ms: tR'=0.91 mn; [MH-114 = 242. 4. 4.3.3 Synthesis of

(1S, 3S55S) - 3- f dgamyral precediviedycl o[ 3. 3. 0] oct ane- 2-carboxylic acid tert-butyl
ester 15 A solution of Dess-akd i n periodi nane (4. 1l4canol, 2.2eq) in DCM
(10 M) is treated Wit‘zN sol uti on NgOH /

(1S, 3S, 5S) - 3- hydr ox /e -2-azabicyclo[3.3.0y0 e-2- carboxylic acid
tert-butyl ester (1.85 [B 1.0eq) in DCM (4 nl) aRd sone drops of water.
After 5 h ether andmapgﬁ,zy solution (1.0 M are added and the | ayers
are separated. The organic f r is washed with aqueous citric acid (10%
and bri ne,A 20ufisd etithe\respedih®Qbteaiieh.z ona@nin atr@dtuinoV@EHA 15® ndi)wadt he

g;rs& L:gi 2%&?(5%%& igg;alrc?pgml}l%éj rsni isvi\g'etathe lilxtrithfa%ratqgeeorus &%r()'}f s!o uatitoln?P.O ]\/f','l%?24

(1S, 3S, 5S)n3y. (RN ZtHAITR O IR btk koseRddbis Goieleda8d Sheldrostiangdileasoxyl i c
acid tert-butyl ester 25Benzylamne (2.76 mmol, .BeQégl s added to a

. 7 2
sol ut i18n gemeved i8S28m) The fespayying mixtyseapiddyied oty st GEP aHe- 2okdriBoxyl i ¢
acid tert- [ i =3l4 130 P LBhOAM Lokitidtl .o Miie m xture
is sti rreﬁ#%%ﬁaéﬁrgnﬁﬁ}méegaeﬁle Wi t3h )s |dgrtrl1 ?r?a@feet oxyboro%;/dgﬂr.(i de (4.8 mol,
4.0eq) andnagetdfpragiitdtig {i@Ssuspepsios ts filtasel drorthacdidut oneishadwith apld pour ed
into sat. H ol.ution,. .1s.added. . th ayers are 30 . arated and
t he aqueod’%l\!a%?rg%r g‘?eéfl lgxi’afpg%'lt?‘g(\éll\//ﬁ i d58Kd 1‘2‘ f@oér&g?rn%agesértg%ﬁl%g{%aﬂ‘?er s are
washed w tdairw@tefwitclOh FiQAaasd tereemid yad afencondined, didddeoveeMasla i s
di ssolved in ether and extracted three . tines with hydrochloric acid (0.1

THE coRB PR EREBIEcYH) 8% thy ESREREYSRY%d once with ether, made basic

(pi—| 9-10) Aedflflsty-QNiqhiadRtd-GebsiviieAcidl. OM and extracted three tines
with ether. Thé conbined organic 2009/ 016564PCT/ 1B2008/ 052989 32 | ayers
are dri ed wemredVisemoaifwaion et Atmebdd-piriviabisecled-griveyihacid aasthdd

benzyl am ichid. s U L tReytLustiger purification. LGMS: tR = 0.89
min [ M TS 31889 pith R L5 B

Synt hesi s -Gy @S;Shyl32anethphekdrple-Peabakylizyasid[ 3. 3. 0j oct ane- 2- carboxylic

acid tert-butyl, .ester . ol ugj of (1 .S:3,S ,59)-3-(benzyl . .
i no- et Py SouRinighfen pbs DS pmhe i s A R AR e e bt
ester (9. Qnematelter. DCEVSaRC! 0.63 GintlfM+Hy* added. to a suspension of Pd/C (1.9

g, 109 in ethanol (40 mL) and stirred under a hydrogen 10 atnosphere (1
bar) for Teif-Npgregihenyh)2rasthyhthisrolsdsrrrdarylicacidiashi ng with et hanol and

removal of iBcakiBR 06834 -18G0aR - Sn PRl ki Rk WalGBx 1S sbiged W t hout
further ptﬁrié]d?%cgﬁ%ﬁa{i%-lﬁ/s? tﬁ = O.O%Q%Q)n; [élg/ﬁ}{i] = 241. 4, }’A. A?S nt hesi sof
(15, 3S, 5S)méthylacsaii HEMIT SDBISE)-00t Arre2.87 W4, EDhJ2Y -(ami2de; 7.53 (m, 2H);

25 12.89 (brs, 1H).

5-(3-chlorg-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

30  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,



15derivatives A 4.1 Synthesis of

(1S, 3S,55) - 3-(aroyl am no- net hyl ) - 2- azabi cycl o[ 3. 3. 0OToct ane2- car boxylic acid
tert-butyl ester (general procedure) ,HH2Z HNNR 0-40040 0 "" TBTU (5.0
mol , 1. 2ew)20bsoiasbded to a sol ution of the respective mariBesogloswsaci d (4.6

20 mmol, 1.1eq) in DVF (15 nL). Afters 30 mm DI PEA (12.5 mmol, 3.0eq) and a

sol ution am aza cl ol. 3. 3 0] oct ane- 2- car boxylic
aci d tert%bll\jlgegh "’g??épht’ﬁm?’eﬁw&p %g}ga?w?%gﬁ\%b are added and the
M xture i $refatddr @9 fs@fonfRafidn JRAt2ENeaRDS mmoacrzﬂct@}dcimdnyl}-h@zbwer s are
separated and the organic layer_ is washe once WtQS%!\ﬁt er. The conbi ned

aqueous I&?@Péyiﬁr@"é}%ﬂiﬁ@ﬁ‘éﬁ{%\@n@e %% mied ¢ lan e conbi ned organic
layers arg_ grﬂﬁ%& I?Jnvi\fgzs@%nﬁf[ﬂﬁaﬁ;@é X%Qltb%xﬁﬁ@adi@mved in vacuo and the
S

residue i urified by colu chr omat ogr ap gi ve the respective
am de. 5 prepared by saponification of 5-(4-Bromo- phenyi)-2-methyl—th1azoie—4—carboxyhc

(1S, 3S, SS)a]c%M& lmt%p¥nglp @%gm lﬁldgr@f %§ » 5- carbonyl’) - am nol - met hy1} - 2

- azabi cycl’o ane-2-carboxyl'i'c a ert-butyl ester 30prepared by
reaction Qﬁ-{}%ﬁﬁhhﬁ&bpﬁmﬁﬁ-ﬂaﬁ&h&ktﬂﬂd&la&ioi:ﬁboﬁylkmdtxbxyl ic acid (A Andreani
et al. Eur

2009/ 0165 @ﬁ@é*ie?dl ngogghagérn?é@gxog 3 of %7(} 5%31%2@&2’)\(”1 tppen(yf)slu%%hgﬁhmzolc ZMD

anm nomet h%rb%xﬁk@&ﬁc%@twﬁ[&ms L@lpﬁ;t &“6686ﬁﬁ16l{l$%¥1]f@2a86d tert-butyl ester.
LCGMs: tR = 0.91 ([ - 3- [isBenz [ di
i soxazl<9l e- SBQCEW%WOWWYB%WWW ‘&2%?‘6?3’(‘5’[‘3‘1‘33‘6 oct ane- 2- car boxyl i ¢

acid tert Sl.péy.a édl 3t &% égg )g(@?’a[{ & BY3IHBmbIAMRS- ghcngl) -2-methyl-thiazole-4-

Benzo[ d] i zol e~ 3- car I C aC|d wth (1S, 3
am nonet hwﬁxb@xaimctlycthﬁ[@teelﬁ]N@taarféﬁﬁéaamtiMdﬁ]l c3é@4'2d tert-butyl ester.

LCGM: IR 1

(1S, 3S, 59)> @‘i’f’ iBgtgh ‘%ﬁ"‘bﬂr@gﬁﬁ‘?‘gﬁ' AABPBUS 2O ani nol - met hyl 3 - 2-
azabi cycl qiraaaaedaﬂ;mpaﬁﬁeaﬁﬂﬁaf BaxyiDiGuaoiptietd)-2-niatityythiesied-cdBprdpar ed by
reaction of I nzof c Lj¢ acid with (1S, 3S, 5S) - 3-
am nonet hff‘d%“%&gﬁs% 5—1%0% a]’lgg é@"ﬁ é6§<§l ic acid tert-butyl ester.
LG Ms: tR& Zh-ﬁﬂnﬁﬂxg!- hitlhethyBehiazble-Actrbdxylic acid

Synt hesi sof((iS 3S, 55) - ( 2- azabl cyclo[3 3. 0] oct ane- 3-yl et hyl ) - am de

15der i vat inveRsTqdgehir atappribegnr eyl njdP.4- Dlmefhyl~phenyl) 2-methyl-thiazole-4-
carboxylic acid methyl ester. LC-MS: tr = 0.85 min; [M+H]' = 248.3.

5-(3.,4-Dichloro-phenyl)-2-methyl-thiazole-4-carboxylic acid
20  prepared by saponification of 5-(3,4-Dichloro-phenyl)-2-methyl-thiazole-4-carboxylic
acid methyl ester. LC-MS: t = 0.88 min; [M+H] = 288.2.
5-(3,4-Dimethyl-phenyl)-2-methyl-thiazole-4-carboxylic acid
prepared by saponification of  5-(3,4-Dimethyl-phenyl)-2-methyl-thiazole-4-
carboxylic acid methyl ester. LC-MS: tz = 0.86 min; [M+H]" = 248.3.
25  2-Methyl-5-phenyl-thiazole-4-carboxylic acid
prepared by saponification of 2-Methyl-5-phenyl-thiazole-4-carboxylic acid methyl
ester, LC-MS: tg = 0.77 min; [M+H] = 220.0.
5-(3-Acetylamino-phenyl)-2-methyl-thiazele-4-carboxylic acid
prepared by saponification of 5-(3-Acetylamino-phenyl)-2-methyl-thiazole-4-
30 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)-thiazoie-4-carboxylic acid



1--(Nis,\yR1 040 O A solution of HC1 in dioxane (4.0 M 20 nlL) is added
to a solution of the respective Boc-protected 2-azabicycl o 3. 3. 0] oct ane
derivative (3.6 nmmol) in dioxane (20 nmL). After LC-MS indicated conplete
reacti on i 8homkive m xture is concentrated in vacuo 2BCDIRINOS@ESIAE
respective deprotected product which3ts used wi thout further purification.
6- et hyl -i m dazo [ 2, t hi azol e-5-¢c rbox aci d S 2- azab
i cycl o [ 3.P5R™Gct gﬁ esaﬁz”g)} ?Wth?ﬁl grr’r(fy(ﬁ PIOPY 'é%g?l@a’ Pd’%gégﬁf‘%?? |)051 of
(1S, 3S, 5S)cudokfifLrcrmhbipi-dsit. daZR{$2 11~ b]sv RiiaZol-a1)5= 264 .2.

car bonyl) - am noknet hyl | - 2-azabi cycl o[ 3. 3. 0] oct ane- 2- car boxyl ic acid
t ert - but yl2-eskoprepyl- @'tK@“"fqmethﬂ'lﬁ@“bﬂ)ﬂh‘aFWﬁrcam‘?@’;‘]‘c3“*‘ Benzoi d |

i soxazol e p$ bngxadpbﬁﬁ@&ioq df(zléﬂcifoﬁmi@-s@1&@@&519&%1%1{@%@{&1&01e-4-

yOrnet hyl I°- prepared by deprotectio
(1S, 35 555)oa®o{<y1(c3@rdzm{:tdyhe§@xé£el\/@» Ba-fﬁr%émyﬂj\/l% rallfdt hy1} - 2- azabi cycl of 3.

L L o ey SO shBePEbat e b 0155 30~ 0 T

2,3-Di hydrpi)eﬂa%ﬂiZ'@fsup(ﬁmﬁc!kﬁclabﬁmﬁyﬂbprogﬂ}ﬁplﬁlnﬂ -B8z88)d-(@boxylic acid. LC-

azab| cycl o[ ct an yl'| -am de prepared by deprotection of (I
S, 35S, 595) - 1?(‘2;%‘ glﬂﬂ'){ 12%6[ ‘ur an- 4- car bonyl) -

am nokmet hyI } azabl cycl o[ 3. 3. 0] oct ane-2-carboxylic acid tert-butyl ester.
LC-Ms: 5tR = m n; LI\/HHr = 287.4. B.Preparation of conpounds of fornula
(1): Bolsyh@hesﬁyﬂtwlséﬁ Bultiydre-bgprefar aned-cyidorylicacidiener al  procedure) " "
HOAA 00 103, ?fu[%xxéi H:{r@m?tic Lig ceshgg w?; TALBRY L 8, AQhth (RehosEDl L 114

in acetonitri Is a 1. 2eq) and, after 30
m n, DIPEA& 30%-Hiflis aBicddg k. Sumetl@pn (113 Pdi(h(]d)cysnoﬂ Qft Ebin BIOH KRS méspective

addea. The sl SRR PRFoGEI g R Rl 8T Yy @Ybéﬂ% 1o give

t he respecitingghami(d Bar()l 6o 1Gat Avier ﬁﬂzﬁtmn through cehte and rcmoval of the solvents

15 the desired product is obtained which is used without further purification. "H-NMR
(DMSO-de): 8 =3.45 (, ] = 8.79 Hz, 2H), 4.55 (t, J = 8.79 Hz, 2H); 6.99 (d, ] = 7.78
Hz, 1H); 7.21 (t, J=7.91 Hz, 1H); 7.39 (d, J = 7.78 Hz, 1H); 12.9 (bs, 1H).

A3 Synthesis of  (18,35,5S)-3-aminomethyl-2-azabicyclo[3.3.0]octane-2-
20 carboxylic acid tert-batyl ester

A.3.1 Synthesis of {15,38,38)-(2-tert-butoxy-carbonyl)-2-

azabicyclo[3.3.0]octane-3-carboxylic acid benzyl ester

To a suspension of Benzyl (18,35,55)-2-azabicyclo[3.3.0]Joctane-3-carboxylate

hydrochloride (17.3 mmol, 1.0eq) in DCM (50 mL) is added DIPEA (22.5 mmol,
25 1.3eq), di-fert-butyl dicarbonate (17.3 mmol, 1.0eq) and additional DCM (5 mL). The

mixture is stirred for 1 h and concentrated in vacuo. EtOAc and aqueous citric acid

(10%) arc added, the layers are separated and the aqueous layer is extracted once with

EtOAc. The combined organic layers are washed with brine, dried over MgSO4 and

concentrated in vacuo. The residue is purified by column chromatography (heptane /
30 EtOAc 3/1) to give the desired product. LC-MS: tr = 1.08 min; [M+H]" = 346.3.



Synt hesi s of carboxylic am de derivatives by reaction of the respective
carboxylic acid with 6-nethyl-im dazo[ 2, 1-b]thiazol e-5-carboxylic acid
RIS, 3S, 5S) - (2- azabi cycl o[ 3. 3. 0loct ane- 3- yQOret hyl kam de: Exanpl e Nane
LC- MS: 6wideishydissani dazo[ 2, 1- b] t hi azol e- 5- car boxyl i ¢ ar¢TIIB2068/052989

[ (1S, 3S,5S)-2-(2-inethyl-5-p-tolyl-thkiazol e-4-carbonyl) - 2-

bi ) t.ane- 3- I-'dt:0.5" =, 520.1 2
T R T LT A R
[ (1S, 3S, 5S) - 2- @gﬂﬁﬁymaéd Eb-rt.ﬁhbyk edthi azol e- 4-car bonyl) 2-
azabi cycl o 3. 3. 0] oct ane- met hyl kam de tR = 0 [[MtH], = 521.2 3
6- Met hyl - i ﬂﬁz%pzoyﬂ@} f’fﬁ)ﬁ% e bok i 53.18'(’“8‘) 18 added dropwise to a
[ (1S, 3S, 5%{ ubfr- (3013“' 0§@ 3@%23(21)@25 ghéﬂrbcm} }aﬂz&la&cﬂclc&[&&{)&octam 3-5

car bonyl ] azabi cycl o oct ane- -am
[ MbH] 3 540@rbobxyl8sacad benzyi ester (9. 0 mmol) in THF (50 mL) After 40 min the mixture is

m n;
allowed to reach RT, stirred for additional 45 min and poured into a mixture of
aqueous NaOH solution (1.0 M, 250 mL) and ice. EtOAc is added, the layers are
separated and the aqueous layer is extracted with EtOAc, The combined organic
layers are washed with aqueous NaOH selution (1.0 M) and brine, dried over MgSO4

10 and concentrated in vacuo to give the desired alcohol which is purified by flash

chromatography (heptane / EtOAc 3/1). LC-MS: tg = 0.91 min; [M+H]" = 242.4.

A3.3 Synthesis of (1S,35,58)-3-formyl-2-azabicyclo[3.3.0]octane-2-carboxylic
acid tert-butyl ester
15 A solution of Dess-Martin periodinane (4.14 mmol, 2.2eq) in DCM (10 ml) 1s treated
with & solution of (18,38,58)-3-hydroxymethyl-2-azabicyclo[3.3.0]Joctane-2-
carboxylic acid tert-butyl ester (1.85 mmol, 1.0eq) in DCM (4 mL) and some drops of
water. After 5 h ether and aqueous NaOH solution (1.0 M) are added and the layers
are separated. The organic layer is washed with aqueous citric acid (10%) and brine,
20  dried over MgSO4 and concentrated in vacuo to give the desired aldebyde which is

used without further purification.

A.3.4 Synthesis of (15,35,55)-3-(benzylamino-methyl)-2-azabicyclo[3.3.0]octane-
2-carboxylic acid tert-butyl ester
25  Benzylamine (2.76 mmol, 2.3eq) is added to a solution of (18,3S,58)-3-formyl-2-
azabicyclo[3.3.0Joctane-2-carboxylic acid tert-butyl ester (1.2 mmol, 1.0eq) in
chloroform (10 mL). The mixture is stirred for 5 min, treated with sodium
triacetoxyborohydride (4.8 mmol, 4.0eq) and acetic acid (0.05 mL), stirred for
additional 14 h and poured into sat, NaHCOs solution. DCM is added, the layers are
30  separated and the aqueous layer is extracted with DCM. The combined organic layers
are washed with water (100 mL) and concentrated in vacuo. The residue is dissolved
in cther and extracted three times with hydrochloric acid (0.1 M). The combined
aqueous layers are extracted ence with ether, made basic (pH 9-10) by addition of

NaOH solution (1.0M) and extracted three times with ether. The combined organic



6- Met hyl -i m dazo[ 2, 1- b] t hi azol e-5-carboxylic acid
[ (1S, 3S, 5S) - 245- (4-f1 uor o- phenyO- 2- net hyl -t hi azol e- 4-

car bonyl ] -

2-azabi cycl o[ 3. 3. 0] oct ane-3-yl methyl } -amide tR = 0 93

m n;

[ MrtH m = $@¥hodo/diekMet hyl - i mi dazo[ 2, 1- b] t hi azol e- 5- car boxH2bIB08RBE
{(1S, 35, 58) 245- (3-f | uor o- phenyl) - 2- methyl-thiazole 4-

car bonyl ] -

-azabi cycl o 3..0] oct ane- 3- am.de t
T e LR 3R iy UESO o0] AT T oo 16 TR (i
f (1S, 3S, S%n%@nlqumﬁa{ AP YidedSordtHok | uRRQ- RRERYAIr. LC-MS: tz = 0.89 min;

t hi azol e-4-

0.99 m n;

10

15

20

25

30

carbonyl } - 2- azabi cycl o[ 3. 3. 0] oct ane-3- yl methyl} -am

93mn
i d

‘de tR =

MW £3315. 550.4 7 6-Met hyl -i mi dazo[ 2, 1- b] t hi azol e- 5- car boxyl i ¢
acid 1(1S, 35,5S)-242-eyel opropyl-5-(3-trifluoronethyl-

phenyl ) -t hi azol e- 4- car bonyl ] - 2- azabi cycl o[ 3. 3. 0] oct ane- 3- yl net hy
tR = 1.504 &84, Symilepis = od00.(2S,38,55)-3-aminomethyl-2-azabicyclo[3.3.0joctane-2-

carboxylic acid tert-butyl ester
A solution of (18,38,58)-3-(benzylamino-methyl)-2-azabicyclo[3.3.0Joctane-2-
carboxylic acid tert-butyl ester (9.0 mmol) in ethanol (10 mlL) is added to a
suspension of Pd/C (1.9 g, 10%) in ethanol (40 mL) and stirred under a hydrogen
atmosphere (I bar) for 16h. After filtration through celite, washing with ethanol and
removal of the solvents the desired amine is obtained which is used without further

purification. LC-MS: tg = 0.73 min; [M+H]" = 241 4,

A4 Synthesis of (18,38,58)-(2-azabicyclo[3.3.0]ectane-3-yimethyl)-amide
derivatives
A.4.1 Synthesis of (18,35,55)-3-(aroylamino-methyl)-2-azabicyclo[3.3.0]octane-

2-carbexylic acid tert-butyl ester (general procedure)

H H
H
g{ij\«NHz — HN NWR?
TBTU (5.0 mmol, 1.2eq) is added to a solution of the respective carboxylic acid (4.6
mmol, 1.1eq) in DMF (15 mL). After 30 min DIPEA (12.5 mmol, 3.0eq) and a
solution of (1S,38,58)-3-aminomethyl-2-azabicyclo[3.3.0Joctane-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 MgSO4. The
solvents are removed 1n vacuo and the residue is purified by column chromatography
{DCM) to give the respective amide.
(18,35,58)-3-{|(6-methyi-imidaze|2,1-b]thiazole-5-carbonyl)-amino]-methyl}-2-
azabicyclo]3.3.0]ectane-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, 271-274y with (18,35,55)-3-

) -am de



Synt hesi s of carboxylic am de derivatives by reaction of the respective
carboxylic acid with benzo[d]i soxazol e-3-carboxylic acid

[ (1S, 3S,5S)-(2-azabi cycl o[ 3. 3. 0] octane-3-yO net hyl kam de: Exanpl e Nane
LC- M. 8 Bemojdfissoxazol e- 3-carboxylic acid [ (1S, 3S, S8)HB2¢021052989

met hyl-5-p-tol yl -t hi azol e- 4-car bonyl 33 2-

ool i) b RS P S O i el 5,501 2 ©
chl or o- phenyd) mar, Fﬁgﬂw I iy azol e- 4- carbonyl] - 2- azabi cycl o]

[3.3.0]oct ane-3-y @amdetR-llO mn; [ M-Hr 521.1 10
Benzo[ d] i éb%é%éﬁﬁié[-(ﬁ%ﬂ% prrarokcd-gprpend)- 8@“5%7‘“%1‘{’% 2( 3-

f1 uoro- ph%{ﬂ%ﬂ% cﬁ ?@%Wétaﬁe@»%@oigﬁ defil QP{EW I &ter

azabi cycl Ol'oct ane- 3-yl met h -amde ftR=1.08 mn; [MH = 505.2 11
Benzo[ d] i poepemdl by 3eastioh oy Beuzobdlisoxarels: 3@rEsylio-acal with (1S.38,58)-3-
aminomethyl-2-azabicyclo[3.3.0]Joctane-2-carboxylic acid tert-butyl ester. LC-MS: t
=1.11 min; [M+H]" = 386.6.
(18,38,58)-3-{[(2,3-Dihydro-benzofuran-4-carbonyl}-amino|-methyi}-2-
azabicyclof3.3.0]octane-2-carboxylic acid tert-butyl ester
10 prepared by reaction of 2,3-Dihydro-benzofuran-4-carboxylic acid with (15,38,58)-3-
aminomethyl-2-azabicyclo]3.3.0]octane-2-carboxylic acid tert-butyl ester. LC-MS: tg
= 1.00 min; [M+H]" = 387.1.

A.4.2 Synthesis of (18,35,58)-(2-azabicyclo[3.3.06]ectane-3-ylmethyl)-amide

15 derivatives (general procedure)
H H
LA R oeln
HE v T HNSNNGR
oo O H O

A

A solution of HCI in dioxane (4.0 M, 20 mL) is added to a solution of the respective

Boc-protected 2-azabicyclo[3.3.0Joctane derivative (3.6 mmol) in dioxane (20 mL).

After LC-MS indicated complete reaction (1-3h) the mixture is concentrated in vacuo
20 to give the respective deprotected product which is used without further purification.

6-methyl-imidazo[2,1-b] thiazole-5-carboxylic acid [(15,35,55)-(2-

azabicyclo[3.3.0]octane-3-ylymethylj-amide

prepared by deprotection of (1S,38,58)-3-{[(6-methyl-imidazo]2,1-b]thiazole-5-

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

Benzo|[d]isoxazole-3-carboxylic acid {(18,35,5S)-(2-azabieyclo[3.3.0]octane-3-

yhmethyl]-amide

prepared by deprotection of (18,3S,5S)-3-{[(Benzo[dJisoxazole-3-carbonyl}-amino]-

methyl}-2-azabicyclo[3.3.0]octane-2-carboxylic acid tert-butyl ester. LC-MS: tg =
30 0.71 min; [M+H]" = 286.3.



cycl opropyl- 5- phenyl -t hi azol e- 4- car bonyl ) - 2-

azabi cycl o[ 3. 3. 0] oct ane- 3-yl nethyl kamde tR = 1.12 mn; [MtH = 512.8 36
Synt hesi s of carboxylic am de derivatives by reaction of the respective

car boxyl i eweambghessth 2, 3- Di hydr o- benzof ur an- 4- car boxy| Per/Bazia/ef19R9

S, 3S,5S) - (2-azabicycl o[ 3. 3. 0] octane3s3-yHret hyl kami de: Exanple Name LC Ms:

[1?) (233CH %bﬁﬁg %?&%E‘%%Ph@?ﬁ% 3%6:%2 @%@‘gﬁ”%‘%'r@T P -SS?azgijl cyclo [3 .3

. 0] oct ane a@ahﬁbf@‘d[b)ﬁ'd]oaﬁm—ﬁ?})hﬁthﬂ laffdem n; [ MeH = 522.1 13
2 3- D hydr o- benzof ur an-4-carhb )?lﬁl ic acid

[ 5- ( 3- f 1 udrapHehy 19ermirsony ot (1 dPet i(%é%W?@@of%%ﬁwC%fye%é) [3 .3

.0 t
2,05 e S oAb b ol Wi ol s

[5 (4- Bl udr 5-0pfenipOPEEEBRA7-4 hi azol e- 4- car bonyl] 2-

B. Preparation of compounds of formuia (I):

B.1  Synthesis of carboxylic amide derivatives (general procedure)

H H £ H 1

10 To a mixture of the respective carboxylic acid (0.44 mmol, 1.1eq) in acetonitrile (1.0
mL) is added TBTU (0.48 mmol, 1.2eq) and, after 30 min, DIPEA (1.2 mmol, 3.0eq).
After 15 min a solution of the respective 2-azabicyclo[3.3.0Joctane derivative (0.40
mmol, 1.0eq) in DCM (1.0 mlL) is added. The mixture is stirred over night and
purified by prep. HPLC to give the respective amide derivative.

15
Synthesis of carboxylic amide derivatives by reaction of the respective carboxylic
acid with 6-methyl-imidazo{2,1-b}thiazole-5-carboxylic acid [(18,38,58)-(2-
azabicyclo[3.3.0]octane-3-yl)methylJ-amide:

Example Name LC-MS:

6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid

) tg = 0.95 min;
1 [(18,38,58)-2-(2-methyl-5-p-tolyl-thiazole-4-carbonyl)-2-

. _ [M+H]" = 520.1
azabicyclo[3.3.0Joctane-3-yImethylj-amide

6-Methyl-imidazo[2,1-blthiazole-5-carboxylic acid
2 [(18,38,58)-2-(2-amino-5-p-tolyl-thiazole-4-carbonyl)-2-
azabicyclo[3.3.0]0ctane—?u—ylmethyi]-amide

tr = 0.86 min,;
[M+H]" =521.2

6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid
3 £(18,38,58)-2-[ 5-(3-chloro-phenyi)-2-methyl-thiazole-4-
carbonyl]-2-azabicyclo[3.3 0Joctane-3-ylmethyl}-amide

tr = 0.93 min;
IM+H]" = 540.1




azabi

cyclo [3 . 3.0]oct ane- 3-yl net hyl

} -amde tR=1.02 mn; [MHI =

506.1 15 2, 3- D hydr o- benzof uran-4-carboxylic acid [ (1S, 3S,5S)-2-
(2-nmet hyl-5-mtol yl -thiazol e-4-carbonyl) - 2-

azabi cycl w[Bz08¥@pwet ane- 3-yl met hyl ]

-amde tR = 1. 04 m PCT/[HMI8052¢8502. 2 16

2, 3- Di hydr o- benzof uran-4-carboxylic 3cid {(15, 3S, 5S) - 2-

33 0] bt ane] 3 gMrduprarel2 B S R SRR g i b‘@g{%; e
2, 3- Di hydt o- hen 7@(&&8@@5&2%{%&&&@@@ d- nﬁdtﬁ,ﬁ,t&sz&ss)l - '
[ 5- (4- br oro- phenyl) - 2- net hyl -t hi azol e- 4- car bony1] - 2- |[M+H] =524.2
azabi cycl o[ 3. 3. OF# prale2-a2 }beél@i%yi Ploctaps-érylmpethed - p00d vin: [MFH] £ 566. 1 18
[253(?[3| g}lgi et hyl E)lTo \eny gtfrgﬁgrgﬁaylbqﬁh&?glzg Ciea&ﬂill(’;(g %% d-t@: ezabiisyCl o [3 .3
. 0] octane- 35-y| t@SHRFI5H)-2d M dludiR-phetylD Z-matinyl- thlaz"ie"" [M+H]' = 524.2
carbonyl]-2-azebicyclo[3.3.0]octane-3-ylmethyl}-amide
6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic acid
{(18,35,58)-2-[2-cyclopropyl-5-(4-fluoro-phenyl)- tg = 0.99 min;
° thiazole-4-carbonyl]-2-azabicyclof3.3.0]octane-3- [M+H]" = 550.4
ylmethyl}-amide
6-Methyl-imidazof2,1-b]thiazole-5-carboxylic acid
{(18.38,58)-2-[2-cyclopropyl-5-(3-trifluoromethyl- tg = 1.04 min;
7 phenyl)-thiazole-4-carbonyl -2-azabicyclof3.3.0Joctane-3-| [M+H] = 600.2
yimethyl}-amide
Synthests of carboxylic amide derivatives by reaction of the respective carboxylic
acid with benzo[d]isoxazole-3-carboxylic acid [(1S8,3S,55)-(2-azabicyclo[3.3.0]
octane-3-yl)methyl]-amide:
5

Example Name LC-MS:
Benzo[d]isoxazole-3-carboxylic acid [(185,35,5S5)-2-(2-
8 hyl-5-p-tolyl-thiazole-4-carbonyl)-2 te = 1.0 min;
methyl-5-p-tolyl-tmmazole-4-carbonyi }-2-
‘ Yool Y . [M+H]" = 501.2
azabicyclo]3.3.0loctane-3-ylmethyl]-amide
Benzol[dJisoxazole-3-carboxylic acid {(15,35,55)-2-[5-(3- )
9 hioro-phenyl)-2-methyl-thiazole-4-carbonyl]-2 = 110 mon;
‘ chioro-phenyly-2-methyl-tmazole-4-carbonyl |2~
F ¥ d y IM+H]" = 521.1
azabicyclo[3.3.0]Joctane-3-ylmethyl} -amide
Benzo[d]isoxazole-3-carboxylic acid {(18,38,58)-2-[5-(3- )
10 fluoro-phenyl)-2-methyl-thiazole 4-carbonyl] 2. | © L0
uero-phenvi-Z2-methyl-thmazole-4-carbonyl |-2- )
PREnY Y y [M+H] = 505.2
azabicyclo[3.3.0]octane-3-ylmethyl} -amide
Benzo[dlisoxazole-3-carboxylic acid [(18,38,55)-2-(2-
" cyclopropyl-5-phenyi-thiazole-4-carbonyi)-2- tg = 1.12 min;
azabicyclo[3.3.0]octane-3-ylmethyl]-amide [M+H] =512.8




MtHr = 516.2 19 2, 3-Di hydr o- benzof uran-4-carboxylic acid {(1S, 3S, 5S) - 2-

3- bronD 4- quoro phenyl) - 2- net hyl -t hi azol e-4- carbonyl] -2-azabicyclo
.0]octane-3-ylnmethyl } -amide tR =1.06 mn; [MH = 584.1 20

Di hy dwe- Yoesmmefeur an- 4- car boxyl i ¢ aci d {(1S, 3S, 5S) - 2CT/IB2008/652989

3, 4-di fl uoro-phenyl)-2-net hyl -t hd@zol e- 4- carbonyl ] -2- azabicyclo [3 .3

ctane-3 -ylnethy 1 } -amde tR=1.04 mn; [MH = 524.2 37 21

Di hydr o- benzof uran- 4-carboxylic acid {(1S, 3S, 5S) - 2-

2, 4- digyetibyé opbedyd)licZaniiet Mytiviivtasp rercdeot af Banydjective carboxylic

‘2o orelgl o9 OLaet ang LI YL a0 06 VRS BB LR Lty = o102 2

5 (3, 4- dkﬁg$@ggmﬂﬁﬁ@mlﬁmaenethyI-thlazole 4- car bonyl] - 2-
zab|c¥clo[3 ] oct ane- 3-yl nmet hyl} - am de

NAloz—\lwz—\

Example Name LC-MS:
2,3-Dihydro-benzofuran-4-carboxylic acid {(18,35,58)-2-
12 [5-(3-chloro-phenyl)-2-methyl-thiazole-4-carbonyl}-2-

tr = 1.05 min;

_ [M+H] = 522.1
azabicyclo[3.3.0]octane-3-ylmethyl}-amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(18,35,55)-2-

13 | [5-(3-luoro-phonyl)-2-methyl-thiszole-d-carbonyl}-2- | " 02 T
. -{ 3-tluoro-phenyl)-2-methyi-thiazole-4-carbonyl |-2-

B3 PREny d _ Y IM+H]" = 506.1

azabicyclo{3.3.0loctane-3-ylmethyl }-amide
2,3-Dihydro-benzofuran-4-carboxylic acid {(18,358,58)-2- )

14 | [5-(4-fluoto-phenyl)-2-methyl-thiszole-d-carbonyl] 2. | & Lo
-{(4-tfluoro-phenyl)-2-methyl-thiazole-4-carbonyl}-2-

( ey Y 4 IM+H]" = 506.1

azabicyclo[3.3.0]octane-3-ylmethyl} -amide
2,3-Dihydro-benzofuran-4-carboxylic acid [(15,35,55)-2-

tr = 1.04 min;

15 2-methyl-5-m-tolyl-thiazole-4-carbonyl)-2-
( Y Y [M+H]" =502.2

azabicyclo[3.3.0]octane-3-ylmethyl]-amide
2,3-Dihydro-benzofuran-4-carboxylic acid {(185,38,58)-2~
16 [2-methyl-3-(3-trifluoromethyl-phenyl)-thiazole-4-

tr = 1.07 min;

_ O |[M+H] =556.2
carbonyl]-2-azabicyclo[3.3.0]octane-3-yImethyl} -amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(18,3S,58)-2-
17 [5-(4-bromo-phenyl)-2-methyl-thiazole-4-carbonyl]-2-

tr = 1.06 min;

_ , [M+HT" = 566.1
azabicyclo[3.3.0]octane-3-ylmethyl}-amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(18,35,55)-2-
18 | [5-(3,5-dimethyl-phenyl)-2-methyl-thiazole-4-carbonyl]-

tp = 1.07 min,

_ . [M+H] =516.2
2-azabicyclo[3.3.0]octane-3-ylmethyl } -amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(18,35,55)-2-
19 [5-(3-bromo-4-fluoro-phenyl)-2-methyl-thiazole-4-

tr = 1.06 min;

~ |IM+H] =584.1
carbonyl]-2-azabicyclo{3.3.0]octane-3-ylmethyl } -amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(18,38,58)-2-
20 |[5-(3,4-difluoro-phenyl)-2-methyi-thiazole-4-carbonyl}-2-

tr = 1.04 min;

M+H] = 5242
azabicyclol3.3.0]Joctane-3-yimethyl }-amide




tR=121.09 mn; [MH = 556.1 23 2, 3- D hydro-benzof uran-4-carboxylic acid
{(1S, 3S,55)-2- [5-(3,4-dinethyl-phenyl)-2-nethyl-thiazol e-4-carbonyl ]
2-azabicyclo[3 .3.0]octanc-3 -ylnmethyl } -amide tR=1.07 mn; [M1l-111- =
516. 2 24 w0R6Bi/MyHeo- benzof ur an- 4- carboxylic aci d {( 1FTHEBHELHILIES

[ 5- (3-acetyl am no- phenyl) - 2 nethyl-tﬁfazole 4- carbonyl] 2-azabicyclo[3 .3

. 0] oct anet 3-yl ne |l - ap 45. 2 25

2 5Dyl o- benpot RGP uER Fravai s (S8l 2po 2 50
(2- BEt hyll- [5-Qphe 1%/51 62@@&1@*&&1%@14&@5%6&1%&1&20&—4 ~carbonyl}- VEAEG 162
azabi cycl o[ 3. 3. 0] oct ane- 3- yi et e tR=1,01 mnM" <~488. 2 26
2, 3-Di hydf o- ben7of i fapb *&Y‘é‘é@@éﬂéﬂf?‘@%ﬁﬂ&ﬂﬁ&@% 59) | -T &

(2- cycl opropyT=5; 5 RULAREE: &drs@{y@eam)r( 35392 |
azabi cycl o[ 3. 3. t ct anc- 3-yl met %/ Fam'de 1,07 'm nig = 1.09 min;
22 {5 (3 4-dichloro-pheny!)-2-methyl- thlazole 4 carbonyl} -2

[M+H] = 556.1
azabicyclo[3.3.0Joctane-3-ylmethyl }-amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,38,55)-2-
23 [5-(3,4-dimethyl-phenyl)-2-methyl-thiazole-4-carbonyl]-

tr = 1.07 min;

_ [M+H] =516.2
2-azabicyclo[3.3.0]octanc-3-ylmethyl }-amide

2,3-Dihydro-benzofuran-4-carboxylic acid {(15,35,58)-2-

tr = 0.92 min;

24 5-(3-acetylamino-phenyl)-2-methyl-thiazole-4-carbonyl]-
[5-( y phenyl) Y yl] IMHT = 545.2

2-azabicyclo[3.3.0]octane-3-ylmethyl}-amde
2,3-Dihydro-benzofuran-4-carboxylic acid [(1S,3S,58)-2-
25 (2-methyl-5-phenyl-thiazole-4-carbonyl)-2-

te = 1.01 min;

. [M+H]" = 488.2
azabicycio[3.3.0]octane-3-ylmethyl]-amide

2,3-Dihydro-benzofuran-4-carboxylic acid [(18,38,55)-2-

tg = 1.07 min;

26 2-cyelopropyl-5-phenyl-thiazole-4-carbonyl)-2-
(2-cyclopropyl-5-pheny v IMH] = 514.]

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




[ MiH + = 514.1 WD 2009/ 016564PCT/ |1 B2008/ 052989 38 | 1-Bi ol ogi cal assays The
orexin receptor antagonistic activity of the conpounds of fornmula (I) is
determ ned in accordance with the followi ng experinental method.

| nt r acel | BiCeatogEb®ium nmeasur enent s: 5Chi nese hanst er ORGHEB208HEI 8T el | s
expressing the human orexin-1 recept# and the human orexin-2 receptor,
respectiv . r in culture medium (Ham F-12 with L-d utam ne)

cont ai ni n?’?&)‘ﬂ%‘?ﬁ%ﬁ%@l& 100 LAM penicillin, 100 jig/ m streptomnmycin and
10 % heat inactivated fetal calf serum (FCS). The cells are seeded at

20' 000 cellhs prewil fecemioro aBBdonieic| adiivitg koft tthea cotptdundm aft &rinile i) atses
(Geiner)., The. 1 seedeg rﬁ:[eat.t%s( a58 ‘i;v&cuﬁbaér%q o) eretioght at 37C in 5% CQ2.
Huran or extelTRREE MAtcrgae S e ol e I MP BRIk sol ution in MeOH
water (1:1), diluted in HBSS containing 0.1 % bovine serum al bum n (BSA),
NaHCO3: O.18#agdilandlcén indekdfieREStsE or use in the assay at a final
concentration of 3 nM An nists are.prepared as 10, mM st ock, solution in
DVSO, thert 1Y %‘BSt?rno‘fgﬁﬁhgg@} C“ilg exB’ieﬁlsﬂlg%&ﬁ MR SRS SYCRREE D a tr ansf er
of the di lihia@REeximd fcdeptor BSpeaRBlyahii i@y inlciuRoMedien SHEmMA-ad huii n ( BSA) ,
NaHCC3: 0.375¢/1 and 20 rnM HEPES. On the day of the assay, 50111 of

st ai ni ng BufiwsmipeBIeneiimai N0ngemh K888 200/ mERESicilNaHAO8: hemd75g/1, 5

m VI prob ' S 0 . f f C hCi i odi.cat or

1 uo- 4 AV oo o T AT e e S B g S P Bl 42 Dbadded
t o each welorQ00Tdes 38¢elivbltd 3Béiwellpblatke slear kotiont uisdiceplafeo  GBnam. Alkat 37 C in

5% fol | owed by equil.ibration at .t .fo = 120 m n before measurenent.
Wt hi 10 he<ErR aSS esne %%Si%&‘“@g?té”%é{ﬁ@r{’ 1PR2 or FLIPR Tetra,

Mol ecul ar HREMICESYin-A88 @QaFInSk S @”egar&ﬂd:edrﬁlﬂ skdi@ splueibeg i MR obagre of 10
pl/well, incubated for 10 m n_and

i [ 1 10 pi/well. i i dded.
Fl uor escerédi @1Wa@uﬁgésfcﬁptaélé%0-21'5(2’61‘9@1%}3 %PE‘E)YIQ %ﬁ%ﬂggﬁgggﬁ@;&gﬁzsaﬁd '? he

hei ght of a0l LLYos £IE BEPESRSAK. ISihE AUFRALENLP cdientheibe bt 3 af1. t he
fl uorescence peak induced by 3 nMorcxin-A with vehicle in place of

ant agoni stAntmymistsersh pEnerad eni SmM sthek jobspnyaDMESQ 1 then dibirddnt3®atichn of
conpound n ed.t onk ;i Bi %.0, Nk-St:l S LS. determ ned.
The cg}culpgafqg&dusll‘E%B% gdéfsowgg b{ ﬁe&%%%ggﬁ%%sdlﬁrﬁ%?&% ’I{ngbc{?ﬁ%gg éte)%g%ﬁgng on the
dai |y cel Il & bassayenpe sfbomimiBSa)), SOFCOetWURtSgdnsndaf0 M BERERdO@aftte known t o

those skilled_ in the art. = WD 2009/0 PCT/.1132Q 5298 50 val ues
of 26 exerfjﬁ‘ViofF'@cfS%n%bhﬁlrﬂf§ta§P‘ég Ii"f{/fef %ﬁggﬁﬁﬁgﬁ%@gi—/g%}g’ Méﬁpégs pect to
the O 'eCaRbOL.047590 ¥ B SRotRlcch [SIEARIA 1 LIEA.CAIMRIAGRAEAGLA the range
of 11- 162}8 n {iviot' 7(Sﬂ'ge"spect %to t he Blgﬁ?@)ecept %r.oA_nt.agoni Stic _calcti vities of
sel ect ed ciodipgtuntso-draMd(lspMayted: kaiufiabineDMSG Tablaming 10% pluronic) is

20  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 volurne of 10 ul/well, incubated for
10 min and finally 10 pl/well of agonist is added. Fluorescence is measured for each
25  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 ICsy 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.

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



Exanpl eXi 1050 (nM OX2 1C50 (nM 1 17 40 | 718 95 9 275 283 16
11" 12" 19 37 1) 32U 26 48 I) 41" Values in table 1 are neasured using

FLI PR2 or using UFLIPR Tetra. WO 2009/ 016564PCT/ 1132008/ 052989 40 C ai ns
WG 2009/016564 PCT/IB2008/052989

39
ICs, values of 26 exemplified compounds are in the range of 4-2438 nM with respect
to the OX, receptor. ICsy values of all exemplified compounds are in the range of 11-

1669 nM with respect to the OX, receptor. Antagonistic activities of selected

compounds are displayed in Table 1.

5 Tablel
Example 00Xy 1Cse (nM) 0OX; ICsp (nM)
1 17 40
7 18 93
9 275 283
16 11V 12V
19 37V 321
26 48 D 410

Values in table 1 are measured using FLIPR2 or using " FLIPR Tetra,




. A conmpound of forrmula (I) with the stereogcnic centers inS, 3S,5S)-
configuration ) HNR O HNAOS5 Foula (1) wherein A represents aryl or
het erocycl yl, wherein the aryl or heterocyclyl is unsubstituted or
i ndependewmtd yoamnsa4 or di substituted, wherein the subseqT/iBeNES528%
i ndependently 10 selected fromthe g#oup consisting of (Cl4al kyl,
(C34cycIoS:Ipzl, (C2_6)al kinyi, (C _QGal koxy, NR2R3, hal ogen and
unsubsti t %or i ndependently mono- or disubstituted phenyl, wherein the
substituents are independently selected fromthe group consisting of
(C "4)a|ky| (CIA)aIkox fluyorine and chlorine; B represents an aryl- or
het er ocycllyt gF@Hﬁﬁmﬁh gé@ﬂﬂ@%e“hﬂ?ﬂ‘d*erﬁﬁﬁﬁ%%ﬁbp?ﬂmﬁs“ﬂé %ggégktituted or
|ndependeq%# , -, or trisubstituted, wherein the substituents are
i ndependent yg Iected fromthe group consisting of (Cl4)al kyl, (O al koxy,
trifluoromethyl, NR2R3, NHC(O0) CH3 Hnd halogen Rl represents aryI or
het erocycl yl , mhereln the aryl ‘--ngmcycl i's unsubstituted or

DSt

|ndependently nono-, di-, or tri-sinsy \qu erein the substitucnts are

i ndependently 20 selected fron1tﬁeNgroup onsisting of (Cl4 )allryl,

(Cl 4al koxy, hal ogen, tr|fluorone and MR2R3; or Rl represents a

2, 3-di hydr o- benzof uranyl - or |hydro-benzo[1,4]clioxinyl-group whi ch

groups sare unsubstituted or |nde5%ndently nono- or disubstituted with
(Cldalicyt, (Cl_4)alkoxy and hal ogsg 5@ represents hydrogen or (Cl4allcyl;
25R3 represents hydrogen or (Cl4a||c T 3r a pham aceutically acceptable
salt theremmxﬁnvm)2009/016564PCT/182008/052989 41 2. A conpound according
to claim 1A ré’;@esents aryl or heterocyclyl, wherein the aryl or heterocyclyl is unsubstituted or
independently mono- or disubstituted, wherein the substituents are independently
10 selected from the group consisting of (Ciu)alkyl, (Cis)eycloalkyl, (Co.e)alkinyl,
(Croalkoxy, NR'R?, halogen and unsubstituted or independently mono- or
disubstituted phenyl, wherein the substituents are independently selected from the
group consisting of (Cy.4)alkyl, (C)_s)alkoxy, fluorine and chloring;
B represents an aryl- or heterocyclyl-group, wherein the aryl or heterocyclyl is
15  unsubstituted or independently mono-, di-, or trisubstituted, wherein the substituents
are independently selected from the group consisting of (Cis)alkyl, (Ci4)alkoxy,
trifluoromethyl, NR*R?, NHC(O)CHj3 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
20 selected from the group consisting of (Cigalkyl, (Cigalkoxy, 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;4)atkyl;
25 R’ represents hydrogen or (C).4)alkyl;

or a pharmaceutically acceptable salt thercof.



A represents heterocyclyl, wherein the heterocyclyl is tnmsubstituted or
nono- substituted, wherein the substituent is selected fromthe group
consisting of (G .4)alltyl, (C3..6)cycloal kyl or NR2R3; 5or a

phar maceuwiccatdopssaeccept abl e salt thereof. 3. A conpourRCTABe@AdI2AY t 0 any
one of clains 1 to 2, wherein B représents aryl, wherein the awl is
unsubstituted or independently. nbno- or disubstituted, wherein the

subst i t uert CQPBO?Tﬁ&égoéﬁ’&gﬁ(f flémgg‘l %Y fromthe group 10consi sting

01;] (Cl4)al lgykepll'clﬁsﬁﬂ@@lhﬂéﬁ%yglym rvizkfelmmmh t&?byslﬂH@(L&)&@ktiﬂﬁe&ladﬂdm h@ddmgaen; or a
pharmaceutical |y acceptahl e salt ther . 4. A conpoun ccording to any
one of cl afifedy Wheem t %ﬁ‘éﬁ@?“ﬁ“tl@ﬁe}le‘étﬁ‘fg'g@ntpg ZEYPI COHP“*%&@&@&‘WE, wher ei n
the aryl of, helglSY& Wk?A* unsubstituted or 15i ndependently nmono- or

di substituted 'wheréin the substituents are independently selected fromthe
group éonst sphagacuti¢adfysapdpgable ltityedfkoxy and hal ogen; or Rl represents a
2, 3-di hydr o- benzofuranyl - or a 2, 3-di hydro-benzo[ 1, 4] di oxi nyl -group; or a
pharmaceutically acceptable salt thereof 20 5. A conpound according to any
one of cl 8i Arohptmdhccatiaged mydoneefckesent ® 2awhescazol yl, a thiazolyl or a

pyrimdyl group, which groups, are. unsubsti.tuted or,nonosybstituted, wherein
Uhe. subet L CRIEERS gl GRiR fpomHe GrouHLonar StIRE BRtY CPal Ry

( C3_6) cycldaabdpbteQrwiNridin Q¢ sabspiirpisageubdcpahdeayitiacerptaliion s krouper eof 25
6. A conpound according to any one of claips 1 to 5, _wherejn B represents
pheny!10 weersitag oh1g .s|(Q@a]éfﬁ?%Bféﬂwmﬁaylom%%a&@éﬁ’@@e%no- or

di substi t yledp.Waesei Ifxgagepﬁ%@@gahtth@ggf_s are independently selected fromthe
group consi sting of %C 4)al kyl, trifluoromethyl and hal ogen; 30or a
pharmaceutically acceptable salt thereof 7. A conmpound according to any one
of clainms Jt0 6 rein. R S I 4T ol 2, 1-b] thiazolyl or a
benzoi soxszo C?Ppal\f{%ﬁaﬁ% I ﬁo érr%g%n%s&gfragmﬁg?uw%u ed or nonosubstituted
wher ei n t IR reprbshistatid ot hétsrospdlgdctvietefrtbamnyher gravegyclyiNB unsubstituted or

2009/ 0115656131? e%g-r{d%r}t yZQnO()%/op 50% gcﬁsgubggtgtuted wherein the substituents are independently

selected from the group consisting of (Ciaalkyl, (Ci4)alkoxy and halogen; or R
represents a 2,3-dihydro-benzofuranyl- or a 2,3-dihydro-benzo[ 1,4 Jdioxinyl-group;

or a pharmaceutically acceptable salt thereof.

20 5. A compound according to any one of claims 1 to 4, 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 (Cys)alkyl, (Ci¢)cycloalkyl or NHy;
or a pharmaceutically acceptable salt thereof.

25
6. A compound according to any one of claims | to 5, wherein
B represents phenyl, wherein the phenyl is unsubstituted or independently mono- or
disubstituted, wherein the substituents are independently selected from the group
consisting of (Cys)alkyl, trifluoromethy! and halogen;

30  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



consisting of (G _i)aLkyl, trifluoronethyl and hal ogen; or R represents a
2, 3-di hydr obenzof uranyl - group; or a pharnaceutically acceptable salt
thereof. 5 8. A conpound according to any one of clainms 1 to 7, wherein A
repr esent svaeobdtoiazmal yl group, which group i s unsubsti t et Ez208/652989
nonosubstituted, wherein the substitwent is selected fromthe group

consi sting of. (C, kyl, (C34cycl qal k r NH2; or a pharpmaceutically

et abl SoRdiftEiohdr ey GTgome Bt b et 01 g S g SIS BT i ai s 1

to 8, whenghmhin@lsdg3 both represent hydrogen; or a pharnmaceutically

acceptabl e salt thereof. 1510. A conmpound according to any one of clains I

to 9 sel ectédhpiseativelpreapaiondtBepefy of 1 6- Met hyl -i ni

dazo[ 2, 1- b] t hi azol e-5-carboxylic acid

R1S, 3S, 5S) - 2- (2- et hyl - 5-ptol yl -t hi azol e-4-car bonyl)-2-azabicyclo [3 .3.0]o

ct ane- 3- y| &t dopipeand abeordBiegd etshyre-dfiglathay bfo?], Wherdin hi azol e- 5- carbo xylic

acid [( | 3 S .5 9).-2:(2- amno-5-p-to_lyl- . o

20t hi ayol &= AeitsiBsng P EBb aftyBRGT Wb O b indcss, praeRgrbeinied: 6w

e';”hyl -im dﬂiﬁ@({h i1)2, the bsdbﬁﬁt:}lﬁiﬁisesﬁccﬁaf Henay | ﬁieg@bﬁkﬁ (Cfbnﬁsﬁihgg 0B §|)1:421%I{y5- (3-

chl oro- phenyl)-2-nethyl-thi azo 1 e-4-carbonyll-2-azabicyclol3 .3

. 0loct ane-@-@—é)ﬁi’%ﬁ@%%ﬁém de; 6-Methyl-imdazo [2, | -b]thi

azol e- 5- cajhx¥iniCehity i&éﬁt&@&nahé}ofz- [ 5- (4-fluorophenyl)-2-m

ethyl -thiazo 1 e-4-carbonyl]-2- azabicyclo [3.3 .0]octane-3-yl nethyl }

-am detd 25 6- Met hyl -i ni dazo[ 2, 1- b] t hi azol e-5-car boxyl ic acid

(19,35 59 248 |UGARNEILIAAIRhAY] o flagplhe- & car bony11-2-azabi cycl o

[3.3 .0 Joctane-3 -yl net --am de;

6- Met hy| - i Rfi e RO path Irepptchi lazlodgens- car boxyl i ¢ acid

{ (1S, 3S,59)-242-cycl opropyl-5- -fluoro-phenyl)-thi azo 1

e- 4- car bor fﬂ¢§gﬁ%ggwg@%¥%quﬂ?%ﬁu%Tg%éane-3-y|nethyl } -am de;

6- Met hyl -i mi dazo[ 2, 1-b] t hi azol e-5-carboxylic acid {( I S, 3S

, 58) -242-cycl opropyl-5- 30(3 -trifluoronethy]-phenyl.)-fhiazo

| e- 4- clar bolfy 1} SomPAPLHAEFEING[ 18 2any ong] f CHFre! & gﬁ%ﬁ‘éf% m G

Benzo[d]iqgﬁ§§g%qﬁ3-carboxylic aci d
_( -

[ (1S, 35, 5?& -2 -nmet hy1-5-p-tolyl -thiazol e-4- carbonyl)-2-azabicyclo [3.3
0] 06t an cBisfiisT Aok, aittiazele-Swerpanoy 0 26964 HOT A8 £52063m08B08e-43 Benz

d] i soxaz 3= bp [[osr-Yol Be OO a i
(1S,3S,53?63ﬁ?%@%g?éﬁbgﬁg%g%%ﬁ?iy?g;wg?ﬁiEi%yg%%?glﬂ@%%}bonyl]-2-azabicycl
[ 3 .3 . 0]ebtethybiBidyioft fythlazelafideioxBernea] [d] 3,39 8320  2aBimoar-podyli ¢ aci d
(1S, 35, 59).-245-.(3-f1 uor,0- phen s et hyl thi azol e-4- car bonyl ] - 2-azabi cycl o
3. 3. oc%ﬁ@é@ﬁﬁaﬁflﬁiﬁugﬁﬁ%ﬁ 3 é@ec aflS%ga)jEfngt%‘%Q’zaM %3-carboxylic acid

R1S, 3S, 55)6-Ricfid1-a¥idhonr, 0pythiabolpBenyoxyii azalid e- {(18,38,55)-2-[5-(3-chloro-
phenyl)-2-methyl-thiazole-4-carbonyl]-2-azabicyclof3.3.0Joctane-3-yImethyl } -amide;
6-Methyl-imidazo[2,1-b]thiazole-3-carboxylic  acid  {(18,35,58)-2-[5-(4-fluoro-

[
{
0
f
[

phenyl)-2-methyl-thiazole-4-carbonyl]-2-azabicyclof3.3.0Joctane-3-ylmethyl} -amide;
25 6-Methyl-imidazo[2,1-b]thiazole-5-carboxylic  acid  {(18,3S,58)-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 {(1S,38,58)-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 {(15,3S,55)-2-[2-cyclopropyl-5-
30 (3-triflucromethyl-phenyi)-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-
ylmethyl}-amide;
Benzo[dlisoxazole-3-carboxylic acid [{15,38,58)-2-(2-methyl-5-p-tolyl-thiazole-4-
carbonyl)-2-azabicyclo[3.3.0}octane-3-ylmethyl]-amide;



4- carbonyl) - 2-azabi cycl o[ 3 .3 . 0] octane-3-yl net hyl kam de;

2, 3- D hydr o- benzof uran- 4- carboxylic acid

1(1S, 3S,5S)-2-[5-(3-chl oro-phenyl) - 2-

met hyl - t hivazobesidssear bonyl | - 2- azabi cycl o[ 3. 3. 0] oct ane-B:T/IB¢gi§208% am de;
2, 3- Di hydr o- benzof ur an- 4- car boxyl i c #id

{(1S 3S,5 heny1).-,2-

Omret hy| - CHPAL B Aol BT 2 Pad bl S PP bloue A £ P ek ny1 1
-am de; 2 tﬁaﬁiayda@oxb;epzaiauﬁ@emﬂ} @aydafmy Biy¢merdi/id-amide;

1(1S, 3S,59) - 245 (4-fluoro-p

met hyl - t hiZeRel éll@xezg,lq;%)-ﬁy‘@qx 1Caz"%ﬂl?}l ({9@ 32 BrGetugne Py DR - ani de:

2, 3- Di hydrgs hanz b whANT-4-caERe! ps@ﬁg%taﬁ& £ 15838y Shride;(2- met hy1l-5-mtol yl -

th| azol e-4-carbonyl)-"2-azabi Cyc ;oct ane- 3- yl net hyl kani de;

152, 3- Bi hﬁﬁnm[dbmw érﬁdrhoxi&éﬁclﬂébdyﬂ(iss%\% PO ErEHyl-d spemiihiyzples . ( 3-
tri fI uor?rheédll}é/ B?e%%):#‘@ J)é?an% :g gﬁy]l | dids.@zabi cycl o[ 3. 3. 0] oct ane- 3-yl

nmet hyl | enzofu car dxyllc acid
1(1S, 3S, 593- M@d(&bdumfmnphmbokyhé- ac1d {(18,38,58)-2-[ 5-(3-chloro-phenyl)-2-

Il ool 7 g cle g 8,5 Sk ey | a1 de

{(18 38 53)3~©3l§fdf03be'§xz§hufﬁﬁtdié’drbd¥9ﬁﬂy1c)ac2 {(IS 38 SS) 2-[5-(3 ﬂuoro-phenyz)_z
met hyl -t hi azol e- 4- carbonyll- 2-azabic cI 0{0% ct anﬁ ée met hyl 1 -am de;
2, 3-Di iderfﬁﬁ%éﬁ&%%éﬁﬁf@@éﬂ’%&ﬁh“iyé ?M @ngé a5ty s pr onp- 4- f 1 uor o-

ph_eny1) - Zzﬁb&ﬂgaéo Ee%@f%%h@r &M@H@ny&la 2-prad, 9%Cimf&{43ﬂ€bro heny)-2-

. 0] oct ane-3-y hyl | -am de; %/dro benzof'ur an- 4- car boxyl'ic acid 1(1
S 3S, 5S) - mhxlghmzcd@~ﬂ1cgmbp@ylba@mgy£®{ 3.0Joctane-3-ylmethyl}-amide;

hyl bi | Il -anide:
25ty - UL AL SRR s A 0T e ofds3skgst@ngdn el | -am de

S, 5S) - 2- [ GhiaZgld-4aurvehilyD- pimmbﬁ 20]octane-3-yImethyl]-amide;

5 s LRI v 8 5 5 QAR AR o de

1(1S, 3S, 5Sehﬂa&émet%yﬂpmﬂwtmmwomﬁ%ﬁﬁ?z azab10yclo{3 3.0Joctane-3-ylmethyl}-
met hyI -thi azol e- 4- carbonyl] - 2-azabi cycl o [ 3. 3. 0] oct ane-3-yl nethyl| -am de;

302, 3- Di hy#d#i@ibenzof ur an- 4- car boxyl i ¢ aci d
f(15 3S, 59) 1. ?ﬁ?dﬁébé}lﬂu%twémmﬁey@md? {fls 38.59)-2-05-(4-brgmo-phenyl) 2-

met hyl - t hi'az 4- car bonyl] azabi cycl o . 3. 0] oct ane- 3-yl nethyl -am de;
2,3-Di hydrm@tbﬂrth@mlt-éwaﬂaoaﬂﬁw@@qu:s@lqi&ﬁ@]octanc -3-ylmethyl}-amide;

(1S, S S P AR A0S RS MR L L ol A 2. a2
2,3-Di hydrmethﬁr’thmtaleama@oﬁﬁﬂ-@@xydw}cmw A[0(ccBin8 S BEpthR it dnidet hy1- 5- phenyl -
LI 220l ot SRUROR LR ookl oL S 2 o1 AR S BRI i 2nd

[ (1S, 3S, 5Perylf- znwm@ma&m-cébmpwaﬁmcyaw eofhcane-bomydhy2-aadadi cycl of 3
.3 . 0] oct ane- 3- | met hyl kam de; 5or Cf)h t hmaceuti cal ly acce%abl e salt
v

t hereof 11234 ,B?llﬁﬁ’ﬁ?'h%é@ﬁ“c‘hparémésaﬂ ot SeontSaiZniP g - HEuee et ncipl e, a
conpound af o, ArdL Fe4lo) ﬂﬁﬁ§3r2dizg‘?c§c%{§l3®'](§&a¥e S inRiRhaimmReeut i cal Iy

acceptabl e salt ther eo €ast one therapeutically inert excipient.

10 12. A bﬁ)@b}tﬂm@b@fzom ~ppebofyliclagidn13.38.6S D[ 5-6.4-dinptialphewsiit-i-cal | y
accept abl Cn {fltthltagcﬁg ¢ Cdi‘b()n)%ﬁ 2—&%&1&%1{5{?.@!O?&%@—}ylmethyl} amide;

2,3-Dihydro-benzofuran-4-carboxylic acid {(18,3S,5S)-2-[5-(3,4-dichloro-phenyl)-2-

(@]

methyi-thiazole-4-carbonyl]-2-azabicyclo[3.3.0Joctane-3-yimethyl}-amide;

30 2,3-Dihydro-benzofuran-4-carboxylic acid {(1S,35,58)-2-[5-(3,4-dimethyl-phenyl)-2-
methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]octane-3-ylmethyl }-amide;
2,3-Dihydro-benzofuran-4-carboxylic acid {(18,3S,55)-2-[5-(3-acetylamino-phenyl})-
2-methyl-thiazole-4-carbonyl]-2-azabicyclo[3.3.0]Joctane-3-ylmethyl } -amde;



13. Use of a conpound according to any of clains 1 to 10,

or of a

phai ui aceutically 15 acceptable salt thereof, for the preparation of a
medi canment for the prevention or treatnment of a disease selected fromthe
group consgigsivngesls all types of sleep disorders, of spaesReselnted
syndrones, of psychoactive substance4sise and abuse, of cognitive

dysfunctigns_in the healthy popul.ation, and i latri
di sor der s,2-5PHaq-Pgzeiiradr '?ﬁ%‘?%@[llﬂi o) rs.[(%@fssﬂg.lsﬁg' B

and ne?rologic

AFTSF any one

of cl ai > iakle A0urtByIR> AAIRERYS bRl sa0heRyBRLRISald thereof, for the

prevention or treatnen

| Sease sel ecte romthe group consisting of

al | types 2¥-Ditvdepbaizefyratel-earbotyligt peids {18133 80-2s¢rfdelopesy!-ophgwalchoact i ve

subst ance jkse
popul ati on and i n ps nd’ neur ol’ogi ¢’ di sor ders,

dri nki ig diraphaerascutically acceptable salt thereof.

o&gﬂ—%a%gﬁlﬁlza girg@fag)@jég .gyo%taqx.%{ﬁ%&gg%&en the heal t hy

of eating or

11, A pharmaceutical composition containing, as active principle, a compound of

formula (I) according to claim 1, or a pharmaceutically acceptable salt thereof, and at

least one therapeutically inert excipient.
10

12. A compound of any one of claims 1 to 10, or a pharmaceutically acceptable salt

thereof, for use as medicament.

13. Use of a compound according to any of claims ! to 10, or of a pharmaceutically

15  acceptable salt thereof, for the preparation of a medicament for the prevention or

treatment of a disease selected from the group consisting of all types of sleep

disorders, of stress-related syndromes, of psychoactive substance use and abuse, of

cognitive dysfunctions in the healthy population and in psychiatric and neurologic

disorders, of eating or drinking disorders.
20

14. A compound of any one of claims 1 to 10, or a pharmaccutically acceptabie salt

thereof, for the prevention or treatment of a disease selected from the group consisting

of all types of slecp disorders, of stress-related syndromes, of psychoactive substance

use and abuse, of cognitive dysfunctions in the healthy population and in psychiatric

25  and neurologic disorders, of eating or drinking disorders.



