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WD 2007/ 046075 PCT/ | B2006/ 053868 Pl PERAZI NE
DERI VATI VES AS ANTI MALARI AL AGENTS 5 The i nvention
W0 edoae®7i o novel conpounds of the forrmula |I. FEEIB2006/053868
i nvention also concerns rel ated aspects incl uding
processes for the preparation of the conpounds,
phar maceuti cal conpositions containing one or nore
conpotRtsIgF PERREATOEMAS ANT%Fﬁ@AEIsﬁ:}eégQWSy their use
as nedicanments to treat or prevent malaria infections
or to treat or prevent other protozoal diseases |ike
sl eepi ng sickness, io0 Chagas di sease, anebiasis,
gi ardiasis, trichononiasis, toxoplasnosis,
| ei shmani asis etc.. Background of the invention:
TNarievemIifDrsmlaistodhseelseemabﬂem iafighkuieamsiaas Weelinegntion also
donestic a%% lives ock animal are
g

CFRETRS o So BT et Sheieig RpRes St S i dife Breparation of the

cGRPEOIN, farmaRBARER B PoSHi AL BontAirihi® DRfer d)tdrrﬁ)ré\r&)mpounds of
pl asnmodi um The clinically nost relevant of these

thei ioemuitss | ped mspeciady thalr aiseag megiranagntsHe tragitor prevent malaria

R o8 BRTBL R " SRR PR oS Dl WG Sickness.

Chinbhs ondigeapte vamelluside, Hiatdiasig, 2bichomoniasts, M kdiaplasmosis,
peopl e every year. Malaria is an infectious disease
Ietséhr@,%ag§ ®ur species of the protozoan parasite
pl asnmodi um P. fal ci parum bei ng the nost severe of
the four. Al attenpts to devel op vacci nes agai nst P.
Bhekgrqund of e éinvérdiored so far. Therefore, ther api es
reventive nmeasure ainst malaria are con

d
NS SoMows e tcNg MM e Pl AP Rg ot g, ivestock
ariffl 'H?étcé’t‘ds@@ b!y %50t6§8§ é‘rr nidhfs %Hbﬁ‘odé Rffeto éplasz‘/da apicomplexa,

antimal arials, ‘e. gui ne whi ch has
aea@rebr(apltoyozca frmctaswer/dm@d pfaspmdiupr dpaydinicay ambt relevant of

t her : resi stance to many of the currently
th&\?ﬁiqa%sgséﬁmaﬁ%r%rl al drugs is spreading rapidly,
MalirRalsIHeGF tAEFROS defioudapRiIScOMISIER heRlthIpréblemsedfeRiling - humanity

Rep ortf of multi-drug resistant strains of malaria

inpheat’t eentbahddie @Iﬁ@ageaff@ﬁtsmoui&Qoamwllmmpe@rplglworldwnde killing
1399 ?‘nlméﬂep‘goﬁlle kévé‘ g)gé]c{ : rf% IS 3# ?r\f@ gt &Q%%es céh§ed by four

human bo e anopheli no

spmﬁewldfotl*(el brcbtazo@h Smarb@té r;aammm] Py falogsdttum being the most

transfusion fromasynptotic donors; . al nost aII
S@W@&fe@'ebi%'édAHcﬁ%?@ﬁt@ ﬂ%‘éﬂ'%lvﬁﬁcmé a@@ing P. falciparum have

faﬂbgt% esh ?&‘BH %@?apm%nﬁ%r“e@‘ehﬁve ‘?ﬁé(%ﬁfrég'd%'a'ir?ét%alana are

asma ‘can transmt

ccpnfamdom dmgsar\éemdus classealdf)armmmlamledruglseem:slve'lfhe amast widely
usedr are thleacgu%olﬂeagntlmalarlaps e.g. chloroquine which has been an especially
effective drug for both prophylaxis and therapy. However, resistance to many of the
currently available antimalarial drugs is spreading rapidly, threatening people in
areas where malaria is endemic. Reports of multi-drug resistant strains of malaria
parasites render the search for new antimalarial agents especially urgent.

P. falciparum enters the human body by way of bites of the female anophelino
mosquito (it may also be transmitted by blood transfusion from asymptotic donors;
almost all infected blood components including red cells, platelet concentrates,
white cells, cryoprecipitates and fresh plasma can transmit malaria). The

plasmodium parasite initially populates the liver, and during later stages of the
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reproduces in red blood cells. During this stage, the
w@200a94d0es degr ades henogl obi n and uses t he deRCHBAINF3IS6S

products as nutrients for growth. The limtations of

the current antiprotozoal chenotherapeutic arsenal

rliRRUS 1RiTs, e cenyBnteb o] Sols Byrdor s SI8Ge e’ parasite

dégianks hefrigl®in @hdn@es! ihb gl Al pﬁbdM‘@c‘s%tnutrlents for growth.
non- pepti di'c, non-qU|noI|ne conmpounds of fornula I

Thniliontagioss uﬁdﬁel curlrertt tentipraiazoa mhm@meraMQearseoal afiderscore
e tre

%L@é%‘f ci{r%é/vgf rpgﬁ '%?h'ﬁgﬁgﬁpfu“f:rﬁreﬁaw? cqupgc?nt |nvent|on relates to

thiel agemmicHtivon abfcirdael MoRlrasledulat OWBRIhAI Iref-ssiiid, PhibAuinoline
of the invention: The present invention relates to

CHBRelNdsH @H o aok Whih R mselll (0 theotreatpwgat)and/ey preyention of
f. | " RL r
pB{% dﬁ%—g}f{)ﬁs’-%id:gd%-”?mn%%eﬁ?gg@%@s%(ﬁﬁp p?é\?éﬁtﬁ)n of Enalarla in
paticdar pR3nkdinedargents mathriegen; al kyl; cycl oal kyl
et hoxy- car bonyl ; hydroxy-ethyl; benzo[1,3]dioxolyl;
aryl that can be nono-, di-, tri-, or
, he substituents are
éﬁﬁ%ﬁé*@aé?ég%@&ﬁ?rﬁ ‘hal ogen, al kyl, al koxy,
Th@EE-Esen@Eﬁ@ntlohyellatBQ/Lo roveeh 0o mpbknay ot Hrebfmrpiyla I:
al kyl -carbonyl, and carboxyl; pyridyl that can be 25

nmono-, di-, or tri-substituted, wherein the
substi tuent spare independently sel ected from hal ogen,
al kyl , alkox - - OCF3, hydroxy, al koxy-carbonyl,

and car ppxyl ; m%anyl that can be nono-, or

substl ut erein the substituents are WD
2007|L_{Q4g@;7 ©B2006/ 053868 3

R3 N
[ j formula |
!

X\R1
wherein
X represents -(CHz)o-2- or -C(=0)-;
h represents the integer 0, 1 or 2;

R' represents hydrogen; alkyl; cycloalkyl; ethoxy-carbonyl; hydroxy-ethyl;
benzo[1,3]dioxolyl; aryl that can be mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from halogen, alkyl, alkoxy, -CF3, -OCFs,
hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the substituents are independently selected
from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, alkoxy-carbonyl, and carboxyl;
furanyl that can be mono-, or di-substituted, wherein the substituents are
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i ndependently sel ected from nethyl, hydroxy-nethyl,

and brom ne; thienyl that can be nobno-substituted
worn/oa®rhyl or chlorine; pyrimdinyl that canP@EIBROSHNS3868

substituted with al kyl, hal oggn, cycl opropyl, CH3-S-,

or methyl sul fonyl or that can™ be nono- or

m%lggétg emtb/t Utlggsgﬁ% Hrr?éatﬁolx%ngcé(MI daﬁ*‘yﬂﬁnd bromine; thienyl that can

bé Sﬂ%Hb@b‘sﬂﬁO‘ted bigiz rd iyl , ovieBl Rine b&}ri‘rm@ihﬁll‘yt'haf | & be mono-
can be nono- or di- substituted, wherein t

smmumted u/wth alkat, &aIO@mpeay@émrbpyls éJHaaeSecDrfmet’nylmJIfogelnor that can
al k

b%l 5 b%%ﬁtltu(f":ﬁ leH] @ﬁ%hg@? at oﬁzlnyrﬁ?qjg%hlwyl benzofuranyl;
q@ﬁblhr%ﬁbbdwﬁ@@l StdysAHyHHf edthdkdim battphényl mn@éqiayﬂ be frfono- or di-

oxazol represents hydrogen,; alkr i ndol y
y s

SWIMQQJ ’ww«waxmecéubsiﬁyentSaﬂﬁeanedaeﬁsﬁp elleﬁt@@zfmrm halogen,
alg%: %{Eﬁ!glt yggg”"o& W&Lgxgi c‘%ﬁg 3’k%¥¥ caﬁ%‘ﬂy?aé#é{ Iatlkyl -carbonyl;

imig4azclylsopiihiatly hegho- wit&;tmjtedtvhm alumthlamw; or axazolyl;

i ndependently sel ected from phenyl, hal ogen, alkyl,

al koxy, -CF3, -OCF3, hydroxy, cyano, al koxy-carbonyl,

al b n L ] be mina- .
R rgdﬂeségfs Hﬁ%’)r#)gtetﬁ‘l Qlkzlg‘st | t%l cgﬂ:)’df{gp vé! ﬁ?%ar?ﬁgyl, @mino-carbonyl;
inddazalyitaptionsllamonossigpstinded with alkyle cyadalkylo ary hfeatydan be mono-,
digﬂ {gggsp E%{?%gﬁbqktitu%lqg%@:ﬁ’rﬁ@g&% s@%@%mﬁé‘%ﬂ%’ependently selected
frémil e y}’ | halﬁgerﬁ rﬁll@)ﬂ)/!alko%«” JCHr eSERt, Shi&f@k@%noab}%&y carbonyl,

cycl oal kyl ornyl”; " acetyl; ethoxy-carbonyl; hyd
algpl-earhgnyl, ez cpa3y i sl [ that @bl be: meppt.dgi-, tOhatfl substltuted,

n.be mono-.. di-, or.tri- It e |nt

wiEBF S SBswPhTs Al idamentRoh, shlecits BRE RRefly: Bgigpen. alky
alkbiy,| -C#L KOQGF;, ahli@exyal dReyy- Camg R 3 cafbskyp X Yenzothienyl;

alkoxy car bonyl, carboxyl, hydroxy 5-al kyl ,
thgaz;pJ)d, onidreswWipr opyl |

- (hydroxy-d - 5- al kyI ) - C1-5-al kyl, -CH2- (CH2) k- NR31
R32 (azeti di ne-3-carboxylic acid)-1 -yl-nethyl,

Rt eezmtaselmtemyaf@@m’qm{w] cycamalkileﬂorﬁlyEEacetyl ethoxy- carbonyl hydroxy-
azeti di ne- 3-car boxyl i

eyl pEnzelL SO hyO pyichbrah o1 B6 BaRBoIn 16 esupstituted,
wﬁ:ér a?l‘é(%‘?églﬁﬁtgtﬁgh’%sa%%e% Ink{eﬁfghéfa%mt s_ell_e>c/: ﬁd- frgrrnéphﬂlc’)gen, alkyl, alkoxy,
aIRe{Q( atkey diGfes 3@6&3bby«§fbxy: aikomy carbonyl, carboxyl, hydroxy-C;.s-alkyl,

2§;qﬁ}§{9§;¥;'ar%§fgfgg j %&YH;{Q} %@{iyliau%yéf oLl " e H,-(CHa)NRY'R,
a(zBMéhh@LS aawb%x%@aré?&d)v JyPrr%%h)ﬂ C]("aQeﬁdnKél@éér%bkylﬂc Ylacid Cis-

yrrolidine-2-carboxyiic acid hyl
alwyste@ -il ol metlzylcaaa[-_(azgmdl@e@cq:ajbmyl@oamd) 1-yl]-ethyl, 2- [(azetldlne -3-

e S L G IeEOoS st

bRl ' B-PlaizetitieeB- @éﬂld@)& Ndlabldioﬂ){j alk lester I]-propyl, rrolidine-3-
pOffS’S aiIP1<Iester -eth > yrro? Jl]pgy Py

ca;rgp)g,yj;@ymcad abyb;neih_ylw PYEO %gqne 3- carboxyllc acid Ci.s-alkylester)-1-yl-
mé&ﬂ;&p(?&trfihalﬂ 9%P%3?|§)(‘oééé L;‘f/lﬁ?ﬁ&hyl, (pyrrolidine-2-carboxylic acid C.
53+kwe|sjefryotyldnetey[3 caQﬂWkol@rte:B&hfﬂoxyyb] pragjg)t,-yl]-ethyl, 2-
[(S&ljr(gl%\llrger-%l-éagliagfyllg cagck:)lgxyl 1-5- a?ky?lester -1-yl]-ethyl,  2-[(pyrrolidine-2-
carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl]-
ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-3-carboxylic acid
Ci.s-alkylester)-1-yl]-propyl,  3-[(pyrrolidine-2-carboxylic  acid)-1-yl]-propyl, 3-
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Cl-5-al kyl ester)-1-yl]-propyl,
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propyl, 3 WO
WQee7ho46075 PCT/ 1 B2006/ 053868 4 PCT/IB2006/053868

rrolidine-2-carboxylic acid 4
Cl_5-al kYfester)-1-YI]-propYl, -CH2-(CH2)p-CONR31 R32,

é%%sé’cﬁal/BéiW'Pcﬂ‘%"ﬁéyﬁqa%iegea%y}l] pigﬁzy?t )eHz (CHg),-CONR®'R*,

d@ NIARPONY3PYrbEky- ﬁké‘h’dlh I%Qaé‘c%ttw -(2- carboxil pyrrolidinyl)-2-acetyl, 1-
1-(3- carboxy azeti di ny propi ony

(%mrboxyppgrohdmylmamgtyB pr opii- (&yyarboxy azetldlnyl) -3-propionyl,  1-(2-

carPgb%g%pf@ﬂyly rroI ' di %%?2 h%?g;&ér’bg?%qyg)%jdinyl -3-propionyl,

(G, Mmycﬁ;r\m?’ahk%ﬂ ) hﬁiro&y @zlskﬂkwxy 2, Bi-thydroxy-C.s-alkyl)-C1.5-
hydroxgpropox 2- hydr oxy- 3- met hoxy Fro poxy

alkoxorz- G- Mdrqs‘amerpmsz zﬁbwrpesvﬁdmﬁ Mrpr@pﬁéyey -OCH2-(CHz)m-

N% ﬁfz( gjoﬂg by?/ &f Qtrh%Q pl;{?@ﬁa.ﬁe( gf;hr%)g)%xy ls ’f) &%Xm 1-yl-ethoxy,

pi pe azi

2-@4-[(@%&%%9%2%&2&1 hyl)ethopger azi n-2[4-y2 _hydr@txlyémhyl )-piperazin-1-yl]-
i perazin

etBofY PPk 1Y pmpﬁc@waza Gy lkph BiRSEsZINSL Yl opewy. 3-[4-(2-
hgﬁfgkf)éﬁgﬁ?)f ﬁlb&?ayzlf?rﬁ e){]]aéﬂo'ﬂ)bgcyyli-mﬁcﬁﬁyy, ethoxgIO 3- morpholln -4-yl-

pmppeya,zez |[ (@zetdiBecacarboyylicc addd)-ylliethgky,- - f(axgudlne 3-carboxylic
aze

a@g[él H5A Feégqrﬁ))ﬁ]?eg% }fL{Z?[&g()Syrolldlne 3-carboxylic acid)-1-yl]-ethoxy, 2-
B%rfrélﬁﬂrﬁé sldtlbmeis- Cadohpxyb L G-a ?agﬂéis)ter )H -ylY-elgXyhoX¥.[ (Arrolidine-2-

pyrrolidi ne-3-carboxylic ac
caripoyli Rgitkdtydlrgthoxyl 2- @yrelgine2-Fampxylit adicne4-z-alkylester)-1-yl]-

@%%ggylréoﬁ? b dgxé' F&%[F%@Pﬁ%, CYE?’H&OXY 2-[(3-hydroxy-pyrrolidine)-1-yl]-
etﬁbxﬁ - [‘(ﬁkéﬁdlﬁé)& darbb](ylib5 @élbpﬁyl] propoxy 3-[(azetidine-3-carboxylic

aGal Cor aﬁwiq%%oﬁy;ﬁ—srdpﬁx;& dpsyTqiicig Aeayboxylic. acid)-1-ylJ-propoxy,
3- i{p{y&r‘%ﬁ&bb% Bgrb I?rf boxy 'é1 ?ﬁlkgi(?stélr 1yyli pRIPBRY XY 8-[(pyrrolidine-2-

aze arb oxylic

cdrbohylal Iaxald)&t @i- broboxly] 39[ ppoalidine-2- carboxyllc acid Cy.s-alkylester)-1-
pyrrolidi ne-3-carboxylic aci

ylﬁb{ Yr ol edrex Ry Belidinek 14 |5P0p0>%y 3- I 3% dEOX)ypyrrohdme) -
ylgé@g%kyﬂ %Fﬁ?‘h}?}/é%l rhgafa&gméfh)h(ﬂ%bé)%} BHR1.2CONRY'R®, 1-

lic acid
(%e@rbpyy-lazbtldinynlé-129>aa2{:&tb'(q>ky c1-dpyrdolCin&2edacydadice agid)-1-yl-1-oxo-

2-%9?%«'2/] ) pm&%&mq arqapenyics . geid)yrgpligyo-2-ethoxy,  3-carbamoyl-
pr%'pb(&ng%g(Cﬁéyalﬁw&éﬁzﬂaWc}l%}qﬁaﬁyg' 13- l(’%?g@?&;ﬁzethylcarbamoyl)propoxy,
-OCHEGH (CONRBIH MR RT= 3- [(azetldlne -3-carboxylic acid)-1-yl]-2-

iR 2 SN PIEITS 09, 1 sty 2

hykrek &boxyl - IF Sy QJ[(Wrr%hﬁmétmwﬂbo&yhc aC|d) 1-yl]-propoxy, 2-
acid - 0X0- 2- et hoxy, 3-carbano

hygroxy- 3§(wrkq}||dmgm>9yﬁjpo%qyc1 5" alky?/ester -1- yI] p%/opoxy 2-hydroxy-
o B Y SRR 32T PRy & 2 hydrpoplippprgticine-2-
caxboxiylrclaglg] €25 ahgytﬁsme«y-plﬁyippvqpoxy 2-hydroxy-3-[(2- hydroxy pyrrolidine)-
t 3-

100 O8Oy | o B O BT By ey YI-ropOxy,  2-hycioxy-3-

| -
P PP MAP AL 2R 314-Crs
alhycl)alpfetaﬂnfﬂ W—Ipeesp(my) 1- y2hydraxye3d4- (2highabixgsathyl)-piperazin-1-yl]-
propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, -NR*'R%, -NHCO-R®!, -CH,-(CH,)\-
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3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy,

2- hydroxy-3-[(pyrrolidine-2 30 carboxylic acid
W@2003/0410ry/| est er) - 1-yl ] - propoxy, PCT/IB2006/053868

2-hydroxy-3-[(2-hydroxy-pyrroFidine)- 1-yl]-propoxy,

2- hydr oxy- 3-[ (3- hydr oxy-pyrrolidine)-1-yl]-propoxy,

Nés%ﬁ%g@%fég&@g{ Sgil%z &H%QQ%%EZ;)%CHQ (CHp)m-NHSO,R®, -OCH,-

CPi d)mfm#yNﬁész(S@l -BH a(ldﬂvz NP!G@R%\“Z' QchzyldH @I—%D@HX NHCOR®,
hydroxy -[4 ( droxq% - pi peraZ| -yl -

-QEHp iRl NHEOBXY - HéﬁDHDTOt-lzyNH@Q)% ySOgI\\LIFtFi31 morpholino,

plpeﬁlpgz%%lpdﬁ%géyl %XCNQ%(SQ%rgylv\gyrlzgy(wgr%(s%r?yl wherein the phenyl-

rlné @hﬂ)a@@rﬂ( @e')m@h@— NHSGR-R33 teh@@b@sﬁtﬁﬁd@ th*é‘ﬁ%l@%ubstltuents are
NHSO2R33 - [CHZ) k- NHCOR3

Inde@mm(@lyct@plzfrwnmgen altydra &oesmpmmc@m ;OCFs, hydroxy,
alk@% @E’ 9_0 g ir y)fl N3 an}:f{oorb(?lql Bbstituted, wherein

OXo-prperi 0X0- pyrro

th@ysubi}ntuemdreprrrrdepbnmbtettyesaebtleel fpdranyéthyl, Mydgommethyl bromine,
r\K'i!g:aln be nono- -, or tetra-substituted

Freni wherenbtis pheyiig gan, mae%em@w «dit. et Firsubstituted

Wﬁé%‘%gﬁé%% ggb@ég; ndﬁé%an car &f:%%ran‘%e” aIkyI alkoxy,
Cyeo, beCIF@neOCEg diydsohst latkdixyftarwrgd ,eiatkylicaebonyl, carboxyl, and

ﬁy}y%ﬁé, ﬁg&ﬁ);ﬁlreﬁﬂlr@m?pend% %%B C Wg%é &ﬁw ﬁ%ﬂ%’ "chlorine, or
lﬁ)é}WI‘Wherrél'ﬁgth@%héP%hHg Q%n”@%‘é}n ‘bedhtonoOr di-, or tri-substituted wherein

tri-substituted whérein the substituents are
thuenammld@ﬁslqres@kﬂe@ee@emtfyoﬁeleatez@gﬁnm &alggen, salkydx ylkoxy, cyano,

@;9&(}:@& Mﬁyqu Caj#}c&yy gdﬁr%oéyll %{Im%ﬁo&&goﬁr&%yl and methylene-

d.bh* epyrimtdnafl tﬁan che b@rrhﬁbr&ilbﬁbé:tttutb@idwmtehk)VTEhbbdgen cyclopropyl,
orine, or enyl wherein the phenyl-ring can again

Chle- STDmﬁlh)"ﬂlﬂ|f0anr0rtﬁhen§bW§€rQ'Otﬂé‘@i PhaeYlging camagain be mono-, di-,

oPl{Esﬁtdb'éHﬁEéc? @hgrélﬂdﬂ%eyfdébyerﬁ%cé% Qﬂg%é%@y%?ﬁ’llyo%%fécted from

ano

habgerxyalkw tatlmxy cywlrioyLCEgrmeFsrquWmalnyl Areho- or di-substituted
rimdin t hat _can

met h | ene- di p
Wi 1B @QB&P quaezé%m ;\gﬁn%gtlg@n l; fp.grgegﬁanglyau&ghawy||soqumo||ny| or
b&'l'ﬁwé yl, WRER Bt gﬁé!tl%l G}rﬁfgg@h‘?ﬂ%& - edrrljlts'&%stltuted wherein the

ring can ag
substltlmjustare unaependendy rsetdoted friom |haumans atltyg alkoxy, -CF3, -OCF3,

dependent | selected fro al o aIkyI al koxy,
R O PBBakgRY CErRaRy . A5t ags Whotlo
Réirepteaehtd HFyEPOlhap c¥h e TROAWLE-, RYI, '(S’rafétlréayéubstltuted wherein the
benzot hi enyl”; benzof uranyl ; %UIHO|IH ;i soqui nol I nyl ;

s\gystitunsis ayej mepemﬁ@mté{ mlegheld e rige QFQU’m@Owtlr@eOanno

gttt S A Sl et e i et ot
%ﬁswfgﬁgn(azbﬁﬁh@Wcamvlw Aidoxyt- ﬁrﬁlaltllisﬂn)(bzetﬁﬂﬂe 3- carboxyllc
acid Ci.s- aIkersP/er -1-yl-methyl; 2-[(azetidine-3-carboxylic acid)-1-yl]-ethyl; 2-
[(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-ethyl; 3-[(azetidine-3-carboxylic
acid)-1-yl]-propyl;  3-[(azetidine-3-carboxylic acid Cy.s-alkylester)-1-yl]-propyl;
(pyrrolidine-3-carboxylic  acid)-1-yl-methyl; (pyrrolidine-3-carboxylic acid Ci.s-
alkylester)-1-yl-methyl; (pyrrolidine-2-carboxylic acid)-1-yl-methyl; (pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl-methyl; 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-
ethyl; 2-[(pyrrolidine-3-carboxylic acid C,.s-alkylester)-1-yl]-ethyl; 2-[(pyrrolidine-2-
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R3 represents aryl that can be nono-, di-, tri-, or
tetra-substituted, wherein the 25 substituents are

WO pbepemdent |y sel ected fromthe group consi stPEIBN06/053868

hydr oxy- Cl1- 5- al kyl ; 2, 3- dlhydgoxypropyl
di - (hydroxy Cl-5- aIkyI) Cl1-5-al kyl ; -CHQ- (CH2) k- NR31

c%Rg%wcglzaﬁt )4 glipﬁ}yi pb[gp)y lg!)}%aﬁ%c Oé)arbox_y)flic_amgjh&;.5-1611kylester)-1-yI]-
etﬁ%r %Rb)krYd)I%@B)calbdiw@Jdﬁ’)H yé propyl'yS-][( yrr%/i?jine-S-carboxylic acid

(aZeti di ne- 3- car boxyl i1 ¢ "aci
saﬂ@te%rﬁré -B}-peaptytixy 13- kﬁpwrc@lwlrm.?&embuwhest @cjd)-1- yI] propyl;  3-

pvr%“'%%%ﬁarbw b e SIS S el coNR™ R

-C-NHRP L %Séaﬁbbxyla)i.’éﬂdlﬁylpwéoetyl 1-(2- carboxy pyrrolldlnyl) -2-acetyl; 1-
(pyrrolldlne 3-carboxylic acid -yl - hy|

(Serrppyypurrabdinyd-2raestyll i ¢ ach- fig cabexy- azetldlnyl) -3-propionyl;  1-(2-

o84y BB RBRIONYL, 1 BV el b CaBeREiRi ol 5-propionyt
Cl:b)?CcH e@Hgn\)R?'lR% maydnoy-Co.s- alkoxy di-(hydroxy-C+.s-alkyl)-Cy.5-
rol i di ne- 3-car boxyl j c aci

thyl;
a'hop( py?r%ﬁ'héﬁj‘??é(ygfqpﬁxwoxﬁ h)&drgévé) st proposy:  -OCHz-(CHz)n-

NOST) bacsyE BT VEBESEy o 88R e LIBISRoKT PRirepEh-1-y-ethoxy;

21483 alsktyljyplpe@-z[r( }bwl‘]reihow ne 2- b Bhydoxgatdyl)-piperazin-1-yl]-
Iester

ORI 4 Y PESR - Gror Bk -peraginyll-propoxy: 3-44-(2-

hy?dr[)@lléfﬁ)ﬁl’) blﬁbf&ﬁﬁ W@@bkyc 2Aflofpholin-4-yl-ethoxy; 3-morpholin-4-yl-
-al Kyl ester)

pr@pp«pyrwazetmeez @%ﬂbbé)d&ﬂ i acid)il d)l-athoky;- &H§y$t1d|3e 3-carboxylic

#épﬁ’fr%%ky%qge z;é\){ﬁgﬁt%éégl bg pay%'Eglﬁl_rﬂ%? c%lrtlfo; aecrld 11 y|] -ethoxy; 2-

plyrécaronraé BQ?SYb@ZWIbI digaid ) - 21 @%ﬁlyYéster) 1- yI] ethoxy;  2-[(pyrrolidine-2-
- car boxy ]yrrol i din acetyl ;

cqr@ozgmoogc;(lg) ﬁ,;),ﬂ Shpyy; n%[&lygrog@@gya carboxyllc acid Cq.s-alkylester)-1-yl]-

et’hog(g carzb gﬁﬁ%@y’ @{ W@ne% P W eré%ydroxy pyrrolidine)-1-yl]-

carpboxy- p prop
ethokp- CB(( b@atydlpeﬁ @énbdb(}’i}d )ach)GnGyﬂLmopry 3 [(azetldlne 3-carboxylic

R 31R32; hYd Y-C2. 5-
ai C@ﬁyé@i&%ﬁ 15ylhp¢anoyyc§ KRV TER kg Zataopic Acid)-1-yil-propoxy;

3'?@}_@&?% eéﬁboxﬁlr@ygigxycg ERM S é—ﬁnﬁ]iﬁyl Yo 3); (pyrrolidine-2-

ca8bpyylicolaici) -y} proqnxgptﬁeﬁ(pyrzelpjlm)@QazarbeiylmI aeidh &4 y:alkylester)-1-

VIEDOPF: dReEr RV o fng-LatkrePogy 5-Uprysyoxy-pyrrolicine)-1-

IBpRd é'émﬂrrové HRBYXA-hydroxymethyl-propo OCH CONR‘°’1R32 1-
y]:-;'p f&g‘,l 5- al ks/ ‘H@/ ftg(glr a2|yn 1nyl] )E)rpopgx))(/y A

%wngyageh@nyl |@m~azetho>gy yl-] PYTQidias@: carboxyllc aC|d) 1-yl-1-oxo0-

S DR Ot B st

b((?z et3|. 1%%I§I@@ﬂbbm@w Joeogdxyaci 3L(2-hydroxyethylcarbamoyl)propoxy;
r

5-al kyl est e et hox
@Chgw r QHadR Eﬁérboxw.?Jagewne@-cqmpxsetchoxy- acid)-1-yl}-2-

h%&egyﬁrﬁbb IéQSes‘; ﬁ%&@l{?&}ﬁ% %é(’r)fl)bgygc[ ( py??'gl 4iGrg-@kylester)-1-yl]-2-
hymobmbo)lzy achﬁydrdxy—&J[apyebhdmg 3- carboxyllc acid)-1-yl]-propoxy; 2-
rro

i di ne- rbo
h)@ﬁ_r[)gy F[Wréﬂ ¥ Sfaapqu)l%t%qy 1-5-alkylester)-1-yl]-propoxy; 2-hydroxy-
[ r lid oxXY; .
3%(@&%1‘@%%&3%%&% rc,g 1 d:aglgj? “1iylt/4t)%op%tx9 2-hydroxy-3-[(pyrrolidine-2
carboxylic acid Cy.s-alkylester)-1-yl]-propoxy; 2-hydroxy-3-[(2-hydroxy-pyrrolidine)-

1-yl]-propoxy; 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy; 2-hydroxy-3-
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et hoxy; 3-[(azetidine-3-carboxylic acid)- 1

-yl]-propoxy; 3-[(azetidine-3-carboxylic 20 acid
W@20030810ry/| est er) - 1-yl ] - propoxy; PCT/IB2006/053868

3-[(pyrrolidine-3-carboxylic acid)- 1 -yl]-propoxy;

3-[(pyrrolidine-3-carboxylic acid

p)géqul k)?f Lp?ci;tgqnﬁg aﬁ/ycl;p)fy rQSB%J%% B2y By roxy-3-[4-(Crs

alﬁyl?b%%%b;ﬂylg%ﬁp&@r 3%%%39??40% ﬁﬁiéh%ﬁ&&}y%ﬁﬁw brpleTazm 1-yl]-

PIRPPKB- By citoesy-Bymarphplin-Ae)-pIopary - bhF?op%sz NHC Ha-(CHa)i-

Nﬁé‘i“{g@@m@%régoﬂ@g ROLELIRE! - REROEH,)., NHSOgRss "OCHz-

CH@@B@I@%NMR% noH,= (EI-‘%QNEI@R@X% CHy) CH(OH) CH»>-NHCOR®;

1-(pyrrolidine- car box C aci

d
-QC b fhekigim- NHQCB% i o P& H(QHB@MN%@QB 4@1) &OQWF*F phenyl,
w§8?(%%1%§%apﬁé%él gﬁﬁ@é#ﬂ%%rp%é;rrﬁmydl or tri-substituted, wherein the

s@s(tuﬂ;dntsira@e(ymdpdrmhbwm}éc):m doox yalogen, alkyl, alkoxy, -CFs, -OCFs,
NR 31 azeti di ne- 3-car boxylic

h)éﬂfpzﬂy qyaqﬂ ]alEOXYTQarrb&@’br%Jb Xci,ar&onyl, carboxyl, and methylene-dioxy;
PSRRI SR IS, oG Ffer e gmang, or drsubstiuted, wherein
th2- sutehtitoert8 -gré pydepdricdint g -s@l ecied droph iatkyd,c alépxy, 1ha|ogen hydroxy,
a1 GF TSR Ryfaretttes SRtiA HRY o futbBr pa By 0 di Substituted,

wﬁe{eﬁrﬁ)yﬂh%‘)'sbgét‘ﬁ@eﬁtsc %Fé)olﬁbﬂbgén@éﬁt@') s@ale‘cYéd -fRbraPaMyl, alkoxy, and
2- hydr oxy-3-[ (pyrrolidine- carboxylic acid

hmgenalhl@nyéswbel)elasgalq tme@fwm can further be mono- or di-substituted,

wée@g t81 sgb%titgeﬂ gg(yln ggelef%eq/ ffcer rg&%xgrkoxy and
héﬂobdﬁ”@%@&&o\m \Rfﬂ@ﬁdltﬁ)éﬁw&a?ﬁﬂidlﬁii%(ﬂé?ﬁ@%&r bé mono-substituted

rrolidin-1-

wgg@I@y,I oRyricy! I@%r/‘p@ﬁgyfﬁvrprgqn iheoprsiyl ring can further be mono-, di-, or
trlzs%}égrlgééf h%js r% %Jr%%blpgfxljﬁ)éhE%ereg)ﬁrd%ébﬂd&ntw %eIBEII‘éPOf)Fé{m halogen,

algyilggablmxyZ W@I OQCBs My Efoxy| neﬁkrlygmggrkgwmrbod\ﬂ% alkyl-carbonyl,
car{v@m) OOV - PG RS 20l XbMP SRR i IRpiseERaHing can further

% %ﬁ?g%m é@%dNW%he % %ﬁékarb'ﬂ@gﬂdently selected

freM&yl@hMle@H@N@%ﬂoge@@ﬂ%@Koxmh@ﬁyj OCE\@ehyeIrm(y cyano;
can further  be

d
RS cBROIVE { Bl -EADobYT: 1 sArboxyher Tohefkirafino:  dialkyl-amino;

pyrmmd%rbﬁolﬁﬁi eﬂﬁ@rﬂofﬂﬁﬂhba'&ﬂ%lnél WJbenﬂillkN’)é)/kyl -amino; N-
roxa;wc yano, oxy- car bony|

DBHICMfIN af@rtmcbmmmo;:édla ammﬁtalkmtyh)nh@nw allk@xxy wherein the phenyl

i Gy b BB, ) Ot AtivbRIRRE Bl Thenfibsguems are

md@ﬁétﬁk@é}ﬁ@néélﬁct@a'f&ﬂheﬁhlégém & \Aﬁyblko&yk‘?@% -t g eRpdroxy, cyano,
hydr oxy, and -CF3; furany erein said furanyl ring
a“é@hy faoRyh By ROk @@rbé?ﬁlé'stﬁi'ﬁ@t@ﬁth)"%féﬂtﬂxﬁ tpfienyl-amino-

C%PE@&';%@%%& & JHgPeRgenih ¥uthbe beemhdno?Mu! K ti-substituted,

wherein the substituents are independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3;, hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; phenyl-alkyl-amino-carbonyl, wherein the phenyl ring can further
be mono-, di-, or tri-substituted, wherein the substituents are independently
selected from halogen, alkyl, alkoxy, -CF3;, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
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hal ogen; thienyl, wherein said thienyl ring can

further be nono- or di-substituted, 15 wherein the
wWGaa3nidorent s are i ndependently sel ected fromBCRIB2006/053868

al koxy, and hal ogen; oxadi azglyl, wherein said

oxadi azolyl ring can further be nmono-substituted wth

Ry areeRcosdnat, 2B Thesyeeraio e din aa carhend; (j&ky-amino-
cérBSn?lU%FldylLéErﬂlFr% @drSohyld%ﬁ@ﬁg%ﬁr%r&gﬁdrﬁlﬁbe%ﬁdré’im the phenyl ring

hal ogen, dr ox cyanao,
call Hustpercdneb@eymorm kpll- cRlr ltroayb$tltmedcawbenem theneubstltuents are

inBEREYSH; ShiBign TSR AR o RUF BoRys e G B dvtary. evano,

alkbﬁ-y 4Ry, UGiHys-cafdonyndepensient Iahoseﬂnemw@he ik phenyl-alkyl-
al Kyl , phenyl and p rldyl hal ogen; al k al koxy
car@pgyl argoes: whem@XE}/} dqhmyl ring kc@(y_fggg@rorﬁg mono- di-, or tri-

L@HﬂYLf(teﬁa(/\ni%'?éﬁh th‘eaEBf}%t}fgenthQI%alﬁé&eﬂ%ﬂﬁ’y selected from halogen,

alkiﬂl omkbmol CrF@ -}@@Iégl tyomixyN- bﬁambyl aManC)akbcarml nQaIk)NcarbonyI
yridyl - yl - am no; i al kyl - am no) - al k
ceyﬁeﬁxh aaﬂkraﬁwlwe@@m eyl é@f@ﬁw' -ar|neg R}’&HY'rQﬁWPH@Y' gygino; and
ri-substituted, wherein the
teﬂ%@gct:h;ot %te) ltjlgeg?%l i ndependently sel ected from hal ogen,
oraRkyepreséritexiye folloMdng g@TE8, hydroxy, cyano,
al koxy- car bonyl, al kyl -carbonyl, carboxyl, and
met hylene-\i oxyse phenyl - am no- carbonyl, vvher ein the
‘ph%‘rT;N ringNtdh further be nono-, di-, or
tri- i/tuted, 30 wherein the substituents are
de ndent |y, sel ected fr.gm hal ogen, al kyl, al koxy,
h@‘f@f?% e)ﬁ !r] X}m@yﬁa@ al koxy- car bonyl ,
al kyl - carbonyl carboxyl, and methyl ene-di oxy;
g)henyl al kyl - am no- car bonyl wherei n the phenyl ring
ameprgsentsr hygdeogennonethyil.- ethyﬂ t1rprogulb52-|prm)é,d 2-hydroxyethyl, 2-

hs?(?? i 2*?@5@%%@&%62 ey INGRERERN ¥ g s ety, o

hygia Ik 0B G &l 28R AR 7 B- Gy 5-alkyl thyl, 2-(di-
%ﬂapégg%m 053§68 aI k%flo car bonyl ca(r b105xal ya;nr;no)e v, 2
(Grestallgyliaraingi IRyl carboxymetiyiol den gdkyicaraesy) Rrgﬂthxdn?mrboxyethyl

2 et Acar R P " ERBREEPRAR Lenenvtaiy s hygroxygliy-carbony

alkyirédrbonylecygodirylacarbdmyl, omphénylcamyi tuted, wherein
the substituents are independently sel ected from
hal ogen, al kyl, al koxy, - - OCF3, hydroxy, cyano, 5
R aleyh 1C&F &R |yI car boxyl, and
,l‘é Sé&ngéﬁ?%ﬁ)él)gen hﬂﬂ %P car bonyl - am' no, wherein
the phenyl rlng can further be nono-, di-, or tri-
gubsti tut ed, e substituents
AP ApRRIERS! y Mg iy or ARV IogaROPTORMey 1 bute) koRsydroxyethyl,

2‘n¢eﬁﬁox %@3 méfﬂlﬁ)ﬂébhlnd?yaré?hyléhh%(y GRbPPAMin0,  isopropylamino,
al kyl -car dy
n-butylamino, or methylamlno

R3 represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyl;

Kk represents the integer 1, 2, or 3;

m represents the integer 1 or 2;
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carboxyl, and nethyl ene-di oxy; al kyl -carbonyl -am no;
pyridyl - carbonyl -am no; and io
W@ 2G07a%0pdF 0- i soqui nol i nyl; or R3 represents theCT/IB2006/053868
following group: ----- Z-N N-Rs5 wherein Z represents
phenyl or pyri dyI 15 R31 represents hydrogen, nethyl,
p 2 propyl, 2-hydroxyethyl, 2-
pﬁ%h%é??tsl @%gxyrret hyl “-ethyl, 2,3-dihydroxypropyl,
2-C, _5-al koxyet hyl , 3- hydroxypropyl
3-C, _5-al koxypropyl 2- am noet hyl ,
RY. (represeatwﬂllgm W)émaybqnyz @tikoxy- carbonyl cycloalkyl-carbonyl; aryl,

&er(ea tgeaﬁ[gﬂ?i?g:]g%ew%émcarb X,Zﬁebocﬁygqt%?ubstltuted wherein the

subdtifderfs %iré%déﬁé@@éh)l?ts@léote@h%ﬁy|hald@efnl @WMyl, alkoxy, -CFs, -OCFs,
phenyl - al kyl , hydroxyal kyl - car bonyl ,

hmrgyy,_ajb@mﬁ%bonyly@ngaqa( Qxyd,aarkybﬁgr]bonw whereln the aryl-ring can be

mgpﬁnybl %b%'?y e’traRﬁfos“uﬁR%ﬁs\ﬁﬂé rﬂXﬁé osQﬁfgtltL{E%EQyAre |%ependently

represen

seleouedomyrin hdilogsn,, aIRth)aﬂ{dsoyye@ﬁyl OCE& rﬁ/dmkyjmwmwwrbonyl and
nmet hyl am ng, eth | am no, Ero yl am no, iso

ca{bgﬁylyﬁg}haﬂgl rgmmer@ry ) ganFl@gAfmprr,éﬁ il[? yIor tetra-substituted
WH¥F1—‘{]r9)fNér%ruB¥ |wehrsd5FB(l}’rﬁ§eeltb‘élnfjeﬁW %@[@?ﬁ&?/ krom_halo eﬁ aIkyI alkoxy,

yl'am nonet hy amnonet h am no
-CF3reOBH; a iy droxgt labkbxy«rarbbrml nandmiamuxyb “pgridyl, wh@élnkthe pyridyl-

ents the,integer r ese
i BaG D8 TioRe- S, Qe Bonatiny 1hese B A GR Gesisare igdependenty
sélé@t@@sﬁéﬁwshélo?én, é?lkyl2 alkdxy L@F’]f; ef@@Fi? Wd%(y, alkoxy carbonyl, and
al kyl -carbonyT; al koxy- caf bonyl’; cycloal kyl™-car bonyl ;
carpgkyl; pwr@ylalkyl,twber@nrylthe pyi@dxdamgbfmmbacmon@w, dj-, oF tri-substituted

whkesi b8 SEOebIS Bt HRERERRRhIE sefecte Hort HEftReS v, alkoxy,
-CngFaoCPé}ZFBydrbxydr @Pk\bxyﬁdak@ﬁw cahaoadﬂboxﬂnobﬁmmbmyyl wherein the

ryl - carbonyl, wherein the aryl-rlng can be
md’imldlrtyhﬂng §ant*é@r@0§9bsﬂf tditse@siipéackiwhergin the substltuents are

nGBBEhA ST SIcRIeR AAPRERIEN | fiiS SHERy e el SN P Rcarbony
fuamyl auqﬂ b\ﬁmeﬂeln ahieylfurahylyﬂlng vhe o monbe, @’rdlLsubsngtedehereln the
[ or tetr substlthugedlowh

Sltt??é't%'ﬁ%taﬁ lﬁ@ﬁf’@ng?'é“)f ﬁ%l@%t@ﬁ’ E,q{f‘lr?eté‘bé b!g"e,Qi(YfrF‘%ﬁ\W and bromine;
thiHyRGRY tRAtK¥ANn LRl KidRY%-substituted with methyl or chlorine; benzothienyl-

alkyl; benzofuranyl-alkyl; imidazolyl-alkyl; or thiazolyl-alkyl; and

R* represents alkyl; cycloalkyl; benzo[1,3]dioxolyl; benzo[1,3]dioxolyl-CHy-;
benzothienyl; benzofuranyl; indazolyl; indolyl that can be mono- or di-substituted,
wherein the substituents are independently selected from halogen, alkyl, alkoxy,
-CF3, -OCFs, and hydroxy; quinolinyl; isoquinolinyl; benzhydryl, wherein both
phenyl-rings can be mono- or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, and alkyl-carbonyl; aryl that can be mono-, di-, tri-, or tetra-
substituted, wherein the substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CFs, -OCFs, hydroxy, cyano, alkoxy-carbonyl, alkyl-
carbonyl, and carboxyl; pyridyl that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from halogen, alkyl, alkoxy, -CFs,
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-CF3, -0OCF3, hydroxy, al koxy-carbonyl, and carboxyl;

pyridyl, wherein the pyridyl- ring can be nono-, di-
W@r00r04#6031bst i t ut ed wherein the substituents aPE@I/1B2006/053868

i ndependently sel ected from hal ogen, al kyl, al koxy,

-CF3, -OCF3, hydroxy, al koxy-carbonyl, and carboxyl;

R, By Bt ke ol B RRebavy AnECEEHT RS aryl can be
m@h@ J @idependenkiry- s‘if%'sﬁﬁﬂ@d’ WherBimah89&ibstifldhts -are independently

koxy,  -CF3, -QOCF3, hydroxy, al koxy-carbonyl, and

sejaetlsdxfmm nmnlyhﬂmmgen, abkydar@k@x)t,h@Fsp@GJﬁs diyialjoxyr, iaygno, alkoxy-
t tuted

oBfinds alhEaroofly. Sl RhitnaRs L CREE hgin A sarbe mono-,

dial #iyl or @étk@wbstﬂﬂ!éd- @ﬁi’erefnuﬂ%n}zubétﬁtumwére mdependently selected
furanyl-al ., wherein the furan&l-rlnqg can be nono-,
SabRydre

frem Weryuﬂaﬂlogem alkylhalkexy e, 20 xeriyangy alkoxy-carbonyl,
alkﬂldfagsgrlﬁyﬂtahéﬂ ﬁbSﬁ@fBgﬁ@@'&ma C\évﬂgﬁeqﬁ %%d??&&é('be mono-, di-,

trinpootestabstib tituited, whtal'em”&hb)dubeftuehtwalrmm,dependently selected from
benzot hi enyl - al k nzofu anyl - al ky

PheRYGHAPGEN. AlkY) aﬁigxy : iFa7 &P Fg,e{]ylglyq)xy é:g,fanmalkoxy carbonyl aIkyI-
s
4B LAY FSLE I BABRGE byt b bono- i b o

te!trarmm‘smtmegﬂ whemeita o ythbstitmms)dreurirdﬂpwaianbye setmebed fsom phenyl,

h‘rg\I aé'lﬂjyg %%lmgf"[ %béﬁ?@w”yﬁﬁé# u&%{fﬂ aggpi@s-@rbonyl alkyl-

car@Eﬁ%I a@@':é"arb@ﬂﬁl %YWQP‘I% v%ér@m bRy | Gan BEAMDAB., I dY! fri-, or tetra-
benzhydryl, wheréin henyl -ri ngs can be rono- or

suhstisuipdt |whﬁre|@ tfwm@t@sntuen@ A sindependenthyr selected from phenyl,

naBESR RS i o o B s Ryl ke k-

carblsiyl; (aﬁlfdb@é]bﬂoxylagjdrlﬁzh&-lgc&thl%lrmm@idyl gan .bd mhono-0fdi-, tri-, or
tetra- substitute erein the substituents are

tetracehstitded Wh@,@l”’eﬁi%ﬂubﬁt@#ﬁ'ﬁﬁ @hg Indepeadegtin sekgckgd from phenyl,
hé\}aéé?ﬁ(_ anngg%m 3¢a?§2 él 9}@69& @%ﬁgt a@g%;b‘ke}g}%onw, alkyl
carbonyl, ahd caDlDo>ty1;l -tISIQbylt-@th-t er.iynrvﬂde’fWOH =CHe, furanyl-CH=CH-; or
sub tﬂ nts are i ndependently sel ected from hal ogen,
hJﬁ'WyIC oxy - CF3, WD 2007/046075 PCT/1B2006/ 053868
10 - OCF3, hydroxy, al koxy-carbonyl, and carboxyl ;
aryl -CH=CH, wherein aryl can be nono-, di-, tri-, or
anctapdicalip sure vereahtionrays einmixtuings suf banarttioemars anceh as for example

[ nMendent I Xall sel ec}*?é&&&%l halg 'rbémtereomers

dlﬁbiéYéorﬁ@ﬁ@%Wémat@@dnﬁ)@D%xdﬁ'dlaﬁéb’édrﬁ%#?c Fad%maté@eérﬁ:l Meso-forms,
aryl can be nono-, 5 di-, tri-, or tetra-substituted,

aswiel gisraltscansignlvates @rﬁsscfacemmuég@,mmoypfg@oglcabf@rms
from phenyl, hal ogen, al kyl, al koxy, -CF3, -QCF3,
hydr oxy, cyano, al koxy-carbonyl,

The present invention also relates to compounds of the formula I’:
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al kyl -carbonyl, and carboxyl; pyridyl-CH=CH , wherein
pyridyl can be nono-, di-, tri-, or

W@ 2i0ra4@ehst i t ut ed, wherein the substituents aP@I/1B2006/053868
i ndependently sel ected from phenyl, hal ogen, alkyl,
al koxy, -CF3, -OCF3, hydroxy, cyano, al koxy-carbonyl,
al kyl io carbgnyl, and carboxyl; pyridyl-CH2-CH2-,
wherein pyrildyl can be nmono-, di-, tri-, or
tetra-substit , Wherein the substituents are
I ndepengent |y, ected from phenyl, hal ogen, alkyl,
alkoxy - CF 3, hydroxy, cyano, al koxy-carbonyl,
aIkyR caibony¥, and carboxyl; aryl-CH2-, wherein aryl
can be nD o- i-, tri-, or tetra- substituted,

wher ei R® ?/‘;Ll t uentsg, ﬁiﬁa pndependent | y sel ect ed
yl,

fron1pheny| 15 hal ogen, al koxy, -CF3, -OCF3,
hydr oxy, cyan al koxy- carbonyl al kyl - carbonyl, and
car boxyl ; yr| -CH2-, wherein pyridyl can be nono-,
di -, tri-, or 1ra-substituted, wherein the
substituents are 1 ndependently selected from phenyl,
hal ogen, al kyl, alkoxy, -CF3, -0OCF3, hydroxy, cyano,

al koxy-carhon I aI k car bonyl, and carboxyl
Whﬁ"eéhwxcﬁg y ria ﬁﬁél-ieéﬂe‘j @ru?QiH}H adtﬁi’@‘? or
20 thienyl - CH:CH- and optl cally pure enantioners,
m xtures of enantiomers such as for exanpl e
racemates, optically pure diastereoners, m xtures of
Thi¢ asesent omvvengon fuitheartals@ oeteteisdo rcacepoatngs, of e farmagladi wherein
di astereoneric racemates, and neso-forns, 25 as well
as salts and solvates of such conpounds, and

X TBpieRehfdi Chl,) LObPEG(=the present invention al so
rel ates to conpounds of the fornula I': WD 2007/ 046075

PCT/ 1 B2006/ 053868 11 R2 0 (CH2)n RA INORN

f [ " [ , X, Rl, R2, R3 and R4
né?éggé%etpleﬁﬂgéﬁgé’ }gf%lelanl nabove. 5 The pr eggnt
i nventi on further also relates to conpounds of t he

jorrmla wherein X represents -(CH2
R cf Q@)esenﬁ r Bysiregeni satkie i Gyckpdsylo, eti‘OESY c.@rbonyl hydroxy-ethyl;

benzo[1,3]dioxolyl; aryl that can be mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from halogen, alkyl, alkoxy, -CFs, -OCFs,
hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the substituents are independently selected
from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, alkoxy-carbonyl, and carboxyl;
furanyl that can be mono-, or di-substituted, wherein the substituents are
independently selected from methyl, hydroxy-methyl, and bromine; thienyl that can
be mono-substituted with methyl or chlorine; pyrimidinyl that can be mono-
substituted with alkyl, halogen, cyclopropyl, CHs-S-, or methylsulfonyl or that can
be mono- or di-substituted with methoxy; pyridazinyl; benzothienyl; benzofuranyl;
quinolinyl; isoquinolinyl; or benzhydryl, wherein both phenyl rings can be mono- or
di-substituted, wherein the substituents are independently selected from halogen,

alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano, alkoxy-carbonyl, and alkyl-carbonyl;
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10 R1 represents hydrogen; al kyl; cycl oal kyl;
et hoxy- car bonyl ; hydroxy-ethyl; benzo[ 1, 3]di oxolyl;
w@eopl7/04d023 can be nono-, di-, tri-, or PCT/IB2006/053868
tetra-substituted, wherein th substituents are
i ndependently sel ected from hal ogen, al kyl, alkoxy,
carbon

CF3, - QOCF3, hyd . , | ko
R FResE B PILan Ak RN, cal Il Ko TasaTEahyk @migo-carbonyl

inTBAssly!; @l cloaRyl; HryI-thEPSaM bt REno WY, &N of hetra-substituted, wherein
substituents are 1ndependently selected from halogen,

thel kybstitegriexare indppendentiy3selrgigdoiigm aheowWy halodeonyalkyl, alkoxy,

d oxyl .  furanyl that can be no-, Ofr ] .

e ORER ey, P kR oo B Rzoql. and carboxy; pyridy
thlalfm'@iélﬁﬂ<E>©nt|4nlszSn§EI et edr f frpBuPEithNd, WHdreiny -thet Rybstituents are
and brom ne; thienyl that can be nono-substituted

Inﬂppﬁncﬁl@itquselaetegrfrm|ml@nybmal¢ﬁej1 kYt AlkOX e Fise -Rfre, hydroxy,

B R R et T R R

-substituted VVI th net hoxy pyri dazi nyI
enzot hi enyl ; benzof uran i nol i
?%Qj@ﬁ%tﬁ. I%Wog%} %@szﬁwwlqﬁmyé. age&dt athegrgprbonyl; hydroxy-
- t .
et@gg%n‘iﬁgn?@ rgw’i %)g{edalle ﬁéﬁ@f{ﬁé Y"“%F i @uPQtﬁuted, wherein

stitu se ecte from hal ogen,
thal &ybstitaeritexare iNGERendedily3selbyidoftgm phamd, halogen alkyl, alkoxy,

oS00/ 84RO, Sabbrul Andar bow]i-igad 174 45T 56 mono- or

dit siftidlied C BRI | the dURNMIerRE %‘Pé‘Mhde@é’ﬂd@Pﬂl?aééP@étéH from phenyl,
i mdazolyl: cycloalkyl; aryl that can be nbno-,

methy,, hygroxgtrethyl braraine; \Mmenyéh that taee bab“gonwelhstq,tuted with

P éﬁ%’;l/: r@%ﬁﬁﬁ g@?gﬁoy&égbﬁ? f' rtﬁ§td$ ;;% r&ggﬁ 28SHituted with phenyl,
amwkmgé@r *@gﬁmbro@l kgHzsar b@rﬁryéthy@mﬁomrobqwi capyel fivho- or di-

5 that can be nono-, di-, or tri-substituted, wherein

sybsitags withudnedioRye pyrisaawhdeenegthianyischenzefusanyl; quinolinyl;
|3§ﬁ§|ﬂ}5|m%2ﬂb°9§ﬁ]zhy%‘r Ylwh Iehwo)%'th ﬁé}y gﬁ ;caﬂygéo%no- or di-

car oxyI

sutjﬁtliazteméh/\zhememt flneeeub$tlt56ntsearreemp&ntmdﬂyowected kf;dm halogen,
c c yl acetyl; ethoxy-car

ﬁ‘ﬁiﬁ  Gfan 9L NS CY RO s Kby CRERRY . 2a A Carbonyl;or
m)no- -, or tri-substituted, wherein the

substit uent s are independently selected from phenyl,
Rhabppsentsabky | thakickoxye moer@=3 di~ OGH30r tepr su@atituted wherein the

| k - b |, d b | : t hat
sdhsiBIorS Al MensadRi S5 ek e B ur SRi5 S Emds are
hé}gﬁPpWh‘é?éW ¥a|§ebﬁ@rﬁ)ﬂdrlﬁg QAP RGN be”ﬁl"oh}é d|-,bor tri-substituted,

nmet hyl , and ‘bronine; thi enY that can be
whelfemg wmuw@atmtmmdependently selected from halogen, alkyl, alkoxy,

-CF3;, -OCF3;, hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; pyridyl, wherein said pyridyl ring can further be mono- or di-
substituted, wherein the substituents are independently selected from alkyl, alkoxy,
halogen, hydroxy, and -CFs; furanyl, wherein said furanyl ring can further be mono-
or di-substituted, wherein the substituents are independently selected from alkyl,
alkoxy, and halogen; thienyl, wherein said thienyl ring can further be mono- or di-
substituted, wherein the substituents are independently selected from alkyl, alkoxy,
and halogen; oxadiazolyl, wherein said oxadiazolyl ring can further be mono-
substituted with alkyl or phenyl, wherein the phenyl ring can further be mono-, di-,



10

15

20

25

30

15 phenyl, nethyl, or chlorine; pyrimdinyl that can

be nono-substituted wth phenyl, alkyl, hal ogen,
weywropoapyl , CH3-S-, or nethyl sul fonyl or thapCTEBRG53868

nono- or di- substituted wth et hoxy; pyridazinyl;

benzot hi enyl ; benzofuranyl; quinolinyl;

| so;gjlb gl!HItegnél v |P1€:t]ﬁ%¥sﬂlz§j%&g{]g@ ip]ajt%h Ecg]qepqlgllhéelected from
héﬂd@éﬁ' téﬂ@ﬂ't [k, | %Def@%j&:' )hyaﬁi@‘:t@ﬂarfd Oﬁlkaﬁi/-%g%bnyl alkyl-

0 al kyl,” ‘al koxy ydr oxy, cyano,
carblaoxly calrtmmw andndnathyienecdlpbymypyndyt isBxazopi eswherein - said
t hat can

Bz 6 1P e Wi monfr ot AlUasisder, whirein ghg substtuents are
md@éétﬁk@é’rﬁ@rnéélé‘cté@fﬂﬁﬁ egkyi, r@r@ﬁymgngrpg,u||¥p¢,@ﬁjg@tn| agky® dlkoxy; -CFa;

&Eenyl wherein said phenyl fing can further be nmono-
Fa;” HydEQy; SEHRn; t akaxy- Caw%ela@whcamnyhb%rmm gionoalkyl-

al"ﬁ rfpo %ﬂ%@gt b@?lﬁ(%,yrﬁgogf{o?ng?@l&%ﬂ}l*\?g@ybgegdmo N-benzyl-

NédlkwlfammbeNyijndanmEWyl -afmido; NnEldikyl-enend) au(szy phenyl alkoxy,
wher ei.n said ridyl ring can further
ﬁérr%n toe thenY%UBthat”uftUé ermemnﬁ  Hle %HSW*P%FEHHGQ ygherein the

l; X n
Squsassat poghees 1 Slanalion ey MlpAIGr 00
hydroxy,ucydrer, faikonpnarbﬁihybralﬂyl carbsnylf La:'admbxyMamcélmeMytene-dioxy;

S e S S

stdtieute@n wheréiRetheb 8up®itQenter afl indepemblehin edlectb@rRIM halogen,
the substituents are i|ndependently selected from

algylkyalkosy kokfs, AMdFhahydeaxy, oRyarioaz alkpiky-oanearsiln %lwldzarbonyl

AR5 Gt e AR PrERY-BRYIN o SAIB3hH, FURTREL e peny!
(kg @ Qurthal be MEn8Q0A 08B0 SUBCTILARRORRLRIRARE sdistlients are

tri-substituted, wherein the substituents are

Indﬁaé@@&mwnwlgc@@f&mefwlowm alkyl ede@wy. dbky|-OGdtk dygroxy, cyano,
k |
aIIéé:)'r? ony rw ?Monxgyﬁée%@o énggr)( g%ﬁﬁ%gh?ﬁ@y alkyl-amino-

carbomguz qllalkyl %Mnefoeat:)airbsayld pyr%amwbanhbdmgl gp}merfylwotart&myl-amino
nmono- or di-substjtute erein the sybstitue
WB?'@'@“%EIB%@M@WF%P g%#‘@ég’@obef WY U?dylor tB fitu wherein the
I I
aﬁ)’y%ﬂ}%{ﬂﬁ ajgéano glo%hh?// sel ’I%m h%to%en |<oxy -CF3, -OCFs,
hyrﬁobyaxszyanmoaihamkyalcboalm naikylebaabdqul a:arbmcyl and methylene-dioxy;

P r{y‘i% ca?@_oan[z?&rl]rg%veﬁnrgéref@_ @%nﬁl | no?éﬂs/) LPﬁ}ﬁ ﬂ:@n%’ono di-, or

tn(éi!t?étlli)tbd awhBRJin h& %&bstlt%ﬁt?sy hreainﬁ@ﬁénder‘m}ﬁééibﬁtehh@om halogen,
ring can further be nono-, di-

alﬁyh, slhbsyut@tFed -Qebles, e hpdeaxy, |©yan¢bsa|’hou¢ma§b@nyé alkyl-carbonyl,
cérﬁﬂ%ﬁ?_ﬁ%@%l’e%yﬁqe@&t&g, gfkyf]%%bﬂ?@élmm%l, k&ﬁld p)‘?\]l&y?-)&%rbonyl-amlno,

and

R* represents alkyl; cycloalkyl; benzo[1,3]dioxolyl; benzo[1,3]dioxolyl-CHy-;
benzothienyl; benzofuranyl; indazolyl; indolyl that can be mono- or di-substituted,
wherein the substituents are independently selected from halogen, alkyl, alkoxy,
-CF3, -OCFs, and hydroxy; quinolinyl; isoquinolinyl; benzhydryl, wherein both
phenyl-rings can be mono- or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano,
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hydr oxy, cyano, al koxy-carbonyl, alkyl -carbonyl,

carboxyl, and nethyl ene-di oxy; phenyl -am no-carbonyl,
waob@re4673 he phenyl ring can further be nono-,PdI/IB20¢H053868

tri- substituted, wherein the substituents are

i ndependently sel ected from hal ogen, al kyl, al koxy,

alggg)gpa@%ncggheﬁgdro Nty ano )g koxy Ca:ebogolcﬂoo,x)gi tri-, or tetra-

sUHgitbd 2 re M RO é?ﬁ)%ﬁ@.ﬁehb arbeinBiPehdéntRN@BMcted ifRfin phenyl,
can further be nono-, di-, or tri-substituted, wherein

halhges,u @iyt By, atGFs, i fia@ﬁencﬂwdtmgy seyans, ealkbxymarbonyl alkyl-
al k OCE3, hydrox

c4PR8Ry oariHony R R ek Banye Medionodiyt O Mg aRGtea, wherein

th@ewwémuent@l Qpe/,mdédehbeaﬂy ngelectad bfeowl halogen, alkyl, alkoxy, -CFs,
di al kyl - am no- car bonyl ; pyri dyl - am no-car bonyl ;

%anydé@fyo@dmxmﬁrh@nylzanm ety |t anyl- sy, Mhﬂje@aafyl can be
mtoﬁBt hgr 9 i et%ﬁg%u’bsﬁfute gFém %HBSé ﬁslt'iifeq'rte ‘r'%rgnrl%gpendently

Subs sTare’in entlys
sdlattederom ahieyyl, Hdldgmy alky@l:@koxyOCBF, -OQHS, dwjiroxwajyano alkoxy-

| - car bonyl , carboxyl

al koxy- carbonyl a an
C3rePRYl afw! 8?@@%" %Qé?@fpoé}dk?fy -GG Rt V&Wﬁrﬁﬁ‘ anh&aBjge mono-,
d|t hﬁl pBE‘ﬂé(tPa %UB%lth%‘&i fWHdrBgf tHeeng’élﬁuentg'are |%ependently selected

ri-substit whérein the substituents are
fronmcteim‘rydjdmld)grerseille)dt aldoky,0idMhal©GEs, hgBory ksyanoakbkoxy-carbonyl,

B A L Ty

trial &y leteasiutylitedamvieieiAfe %béﬂ%bﬂ@él@fﬂﬂe @ﬁhé‘r‘?ﬂy sé‘l@@ted from
R4 represents al kyl; cyclo benzol 1, 3Fdl 0xol

plnmwidﬁal_e@ermaik)dl glkoxyH2CFs, %C\Eleﬁw@trw)ewano alkoxy- carbonyl aIkyI-

c31BBA M, HhA Raraed MRV b1 Ad 2 Hoet IR Bl 7 BB Mond? di-, tri-, or

teltr’@dsmﬁﬂdﬂé@ I Whe@neqteedutsétmurem@la@e@rﬁdep@nl@ehu @ble@ed from phenyl,
r oxy; %UIHO i nyl; |squ|noI|n

h@@ﬁ@'h,ycﬁ“sw ’aJ\Lﬁ@weu ¥C|fﬁet Chhemyrraxyngayaieh Bu_sowarqul alkyl-
bst it t :
cdtba ekt B0 BV r SRREE pbi Y PoitBopy gy, v or terra
sub@‘ﬁ&ted%ﬁiﬁrelhydiwwbsnmnta e |2|G@5el®déiﬁl7§5 selected from phenyl,
PCT/ I Béi‘ﬂg/o 3868 1458xy- rbonyl ,
halpggn.- OXYar y 3bh Can NyEr nocyar}g,_alkpxy carbgnyl, alkyl-
n u r _
cArBORY, P EROALE byrRRDRLT, WREh IR EE btiiong- di- - or
tetaksubslitui e 3whe@irie hlybtrthents cayemdepﬁnldenyy eaiekxtﬂmrom phenyl,

dhen, A0, BN | el Pe b clyBli oy’ fEBR-Saroony. alkyi-

ce?rlé@ﬁfrl' hHG'&taﬁocﬁ(’yP dr@lﬁ#@ﬁ?lnggl :l'y selected from hal ogen,
koxy, - , hydroxy, al koxy-carbonyl,

and carboxyl aryI CH:CH- wherein aryl can be
and optically pure enantiomers, mixtures of enantiomers such as for example

racemates, optically pure diastereomers, mixtures of diastereomers,
diastereomeric racemates, mixtures of diastereomeric racemates, and meso-forms,

as well as salts and solvates of such compounds, and morphological forms.

The general terms used hereinbefore and hereinafter preferably have, within this

disclosure, the following meanings, unless otherwise indicated:
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nmono-, di-, tri-, or tetra-substituted, wherein the

substituents are independently selected from phenyl,
wha00006175 al kyl , al koxy, -CF3, -OCF3, hydroxy, PCH/EB2006/053868

al koxy- carbonyl, alkyl-carb |, and carboxyl ;

aryI-CH2 CH2 wherein aryl can be nono-, io di-

ri-, asubst tut ed, wherein the substltue S .

V‘}A‘Pée -%@bkgﬂ'dem 'S U§8P'JEE ERMPPHBHS: p??é‘ﬁyP aﬁﬁ?%%&ﬁapcompos't'ons
dléégé’és afd X Nke, ‘tﬁ?E?ls intEk&Sa 1WA s0 %YS"lﬁ%Ie compound, salt, or the

al koxy- carbonyl’, al kyl - carbonyl, and carboxyl
likgyri dyl - CH=CH-, wherein pyridyl can be nono-, di -
tri-, or tetra-substituted, wherein the substituents

are i ndependently selected from phenyl, hal ogen,

Aﬁ kelererfdek@Xy .confgodind- 6%Gbamulay disasybe GK@&Stood as referring also to
koxy-carbonyl, al kyl 15 carbonyl, and carbox

0 mllmwpumecagﬂom@ﬁer ENiIKtUBSS i g§,| eegmlqjgerﬁo ¥1 RS A racemates,
dlﬁgfereorﬁérs rﬁ |é§ ?Fe@qy?ﬁgpn%ﬁ%t&e%ﬂ?erﬁuﬁ%gﬁ#ggtﬁ‘uxtures of

dlalsieyéomahkoxaceméllé% aﬁﬂZF?meWﬂ)“rmsy asy angl| as salts (especially
al koxy- carbonyl carbonyl, and carbox

phgnaceugicall M{J@pgpi‘,@ g—%’ yqaltébna% s,p(g\,tﬁ;es @ncludlf]g, hydr@,tes of such
cc?rﬁgélﬁ’ndss%%l%gi q&é(]?{;ﬁhé‘ ééﬁ&pﬁHBﬁéﬂg éﬁ%ré éHu@nt

ependent |y rom phe al kyl ,
al koxy, -CF3, OCF3 hydr oxy, cyano, al koxy- car bonyl ,

Inaglp qg\n?t@h%oc%‘l Fmﬁl%dl < 3-rnboqxc%f!gérvxp g @fled g_{%_e’te\r’\rﬂearll%‘)illn alone or in

cdribinatisk athi dtHEE rodﬁéeﬁ%aﬂstéé%rﬁt&ﬁts'tﬁa@ﬂ‘o? b?érﬁ:hed chain groups
I ndependently selected from phenyl, ogen,

wiih logteyto sese®, caroorRtomgd preigrabdy ane,to afouromrb@araior’fysl Examples
o dior S P amandis BRL A Oh B G sk i Cec-buty,

tesiislity RS2 DadineXiafipiapyl, I pe ?rat €8xyl ofd afddiyl. PtHee methyl, ethyl and
di aster eoners, mxtures o di aster eoners,

isapERDY L EIEaTe Prefeiest gBlesgiindigated dRerwisest er eomer i ¢
racemat es, and neso-fornms, as well as salts and
sol vates of such corrpounds, and nor phol ogi cal forms.

TRE® t]éfm agFon%ahloherms Ilqmsemlzjhwrtmgnmromteeargﬂoﬂm gef@btteran R-O-
rerera ave, wthin thi I scl osure, the
g'Ji%éﬁPb M%@'”w@aﬁu ﬁ@sa'kxlnlEé@g‘Fi%@rf VAIERXY FERUPS: 8ep MAthoxy, ethoxy,

Kl /; 1
oRREH{ 45 mPYTHSABRE S0y, 120 Wi ddenc sl
conp03|t|ons dlseases and the I|ke this is |ntended
The tgrerr?rr]ia?ogen mesalmnsg# lJeor?n()enp%Vorlne sbérlcljrtnineocr')r |odene pre?erably fluorine

and chlorine.

The term cycloalkyl, alone or in combination with other groups, means a saturated
cyclic hydrocarbon ring system with 3 to 7 carbon atoms, e.g. cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The cyclopropyl group is a
preferred group.

The term aryl, alone or in combination with other groups, relates to a phenyl or
naphthyl group, preferably a phenyl group.
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5 Any reference to a conpound of fornula | is to be
understood as referring also to optically pure
wWepanioners, m xtures of enantioners such as PCT/IB2006/053868
racenmates, diastereoners, mxtures of diastereoners,
di astereoneric racemates, m xtures of diastereoneric
racenat es, and neso-for as I salts . .
*e%&gserasarqnypaharﬁa%a@&ﬂ'Farrﬁpt“@&aﬁfﬁorréccgam%esa%er salts with
indRIAAE e§cr6§”%rugrgﬁﬂné‘y§'&é§ efile OhydrdEhIoritO 2BRITPAYASDromic acid,
and nor phol ogi cal™ forns, as approprl ate and expedi ent .
hydfotoldm dad&ldnrsulltwi@ fcid,orsulfamic  acidt pbosphdrer viaie, nltrlc acid,
st a - the te tion.
podhoBres 0. RS 48 L RiceatieL otk ekl =Bl gk Sdbic acia
maldé ol adpse adld, hagBec t4id eeiarkaabidn bahes®. acid, mandelic acid,
preferably one to four carbon atons. Exarrpl es 15 of

cignayic gaeidps Patecigetasid., weas | aaidpr @hiiamic sacigs oggpartic acid,

t {

m%tf%”&’é'ulf r‘quléﬁacli"dépéﬁran%sgﬁft'om’b X%gxalﬁﬁéﬁg@ﬁe%rbl)glacrdl.rpétoluenesulfonlc

acig} daficylietbid, saceinici suirtafyoroatetipacial angitied ke ethat are non toxic
unI ess indicated otherwi se. The t?rm al kox al one

toj iR REIaRSMS 97 W EASSiNFeFOgPaURE Of frpyia I agglogn@atgr@ with an
mBFggd-r'g e bRB& ik %ﬂ%lkéh gpﬁé‘rltllfﬁllkah%‘é‘o“ép'eegs Lhidth ¥Woxide, potassium

s are nethoxy, OXY, Propoxy,” i SO- propoxy,
hydrbxitlex galciwo-hgdiaxide asd dhd lik@xfyorastiet examblesoofypharhmaceutically

t er m hal ogen ans fluorine | pripe,, brom ne or .
GRS e eraaperdaions AEce iy Sl Se eRion s i cygg, it
pﬁgﬁhqalgggj 332bpR 11 i n conbi nation with other groups,

means a saturated cyclic hydrocarbon ring systemwth

3 to 7 carbon atons, e.g. cyclopropyl, cyclobutyl,

Y SRARETI o 6L RREU 1 2888 SER"SPhithe L3Fvmericasatpon atoms

ard yrnayaluanq)r@pare@ gentyrAatafopitally odurer caaatid®ers, mlxtures of
rel ates to a phenyl or naphthyl group, preferably

emme@r @Uﬁh 151 ) W@@@Omaﬁ@ﬁqm@O6mgm Ofl@aﬁt\@eomers
dﬁéféfr&?rﬁleﬁé‘ ré’%%@%e%%t@@sl éﬁ‘tcﬁﬁﬁggo%t?éﬁc Fa"‘?:le'r’r?aées or meso-forms.

enconpasses ei I'nor gani ¢ aci
organi c acids |ike hydrochloric acrd hydrobronlc

@%éﬁw%@@ggecrm%?r'mda@%g:aﬁjut%%r@%ri 4 H@Igﬁfrggcénab% Séparated in

g;rg m aCI n Cloh | GeaCldy. T MbSIuAf den@redtbgrapyd: thin  layer
chromatography (TLC), high performance liquid chromatography (HPLC), or

crystallization.
Preferred compounds are compounds of the formula I, wherein
X represents -CHo-;

h represents the integer 1;
R' represents aryl that can be mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from halogen, alkyl, alkoxy, -CFs, -OCFs,
hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the substituents are independently selected
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5 maleic acid, lactic acid, tartaric acid, fumaric

acid, benzoic acid, mandelic acid, cinnam c acid,
w@a0omos@7aci d, stearic acid, glutam c acid, asper/1B2006/053868

acid, nethanesul fonic acid, hanesul f oni ¢ aci d,

et hanedi sul foni c acid, p-toluenesul fonic acid,

lic Succi trlfluoroacetl aci d, _

RS, QB Lk B ety ARG B Rad carboxy
fUPANYI NS Bah NBeC RGN Gr Obi-E@bdtiliRal  Whefdh dtHé idubstituents are

nature wWith an io I norganic base |ike an alkali or
indapendentlyaddletiaddrone r@ethslod:nydmxtyryuetbwi dand lpronziss] tinenyl that can

hydr oxi de,... cal,Ci dr oxi and, t i ke,  For other o
oS Py sy st B PaCelfaabiod i sefeoiaif auinolin
orr.gt)qumen@wan be nade to "Salt selection for basic

drugs", Int. J. Pharm (1986), 33, 201-217. 15 The

corrpounds of the formula | contain one or nore

Ra%gf‘gt%ﬁa@ aS1 F@ﬁ tRQF cgﬁ%? m&%j "G tﬁe & Fe‘?raa;-%éti?ut]éar Wherein the

pure “€nanti oners,” i xture

subRinidrosers mg;i"emntlymelmmfrom phteylehagen, adk)yt Lanecs(y, -CFs,
0] dlastereoners dlastereonerlc racenmat es,

oli @k di¥enPe alkexgirarany! ol Vr'é%%b%Wn@ndZ@rW' pyrldyl that
cﬁ %%e%nbn"&ntbroﬂl ehsst @S%eﬁ’éln Méeé??( tRhéts are mdependently

Xxtures can 'be separate a manner known per se
s@egedbf/ronolphﬁnyd;hhalmjeograihyiy alkbxyn L@iﬁ@r -OCFs3, hydroxy, alkoxy-

e e U R P I s o

Preferred conpounds are conpounds of the formula I,
erein X represents -CH2-; n represents the |nteger

Riand R} ®e asepefinesifos fermyulatliaiiovean be nono-, di -

tri-, or tetra-substituted, wherein the substituents

are i ndependently selected from hal ogen, al kyl,

ARbktarredEsimpolikdsiare ddripGUNds @Mﬁ@qormhlﬁﬁkwméiﬁonw
aIkyI-carbonyI and carboxyl; pyridyl that can be

XreResentsi-CHaor tri-substituted, wherein the
tglg]}% ndependent ly sel ected WD 2007/ 046075
n?’ FE@%@E%’%@@%@ *17 from hal ogen, al kyl, al koxy,
R! GR3 R W0 3epresenbplyenydd dwaky- car bonyl, and car boxyl ;
furan that can be pono- or di substltuted wher ei n
|:{t Rad ﬁb%rﬁ%ﬁ@ft@dépéforw'@de%hﬂ%@uy sel ected from
nmet hyl , hydroxy-nethyl, and bromi ne; thienyl that can

be nono-substituted with met hyl or chlori ne;
Alsemxr efeieshgd mpdemdsodner congbournpls ofdhierfgrmula I, wherein

X represents -CHo-;

h represents the integer 1;

R' and R? both represent phenyl;

R? is as defined for formula | above; and

R* represents a radical of the formula

s /\/?’2?7

wherein R® represents phenyl that can be mono-, di-, tri-, or tetra-substituted,
wherein the substituents are independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxyl.
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5 or isoquinolinyl; R2 represents aryl that can be

nmono-, di-, tri-, or tetra-substituted, wherein the
WGaa3nidorent s are i ndependently sel ected from PEEMB06/053868

hal ogen, al kyl, al koxy, -CF3,;¢-COCF3, hydroxy, cyano,

al koxy-car bonyl, al kyl -car bony% , and carboxyl; pyridyl

that 1o can be nono-, di-, or tri-substituted, wherein

the substituents are independently selected from

Tlg%‘eﬁﬁé'senh%@&ﬂibn & doy | rel AL Y confdodinds OF ForAYIAr PXWherein the

koxy- carbonyl, and carboxyl; benzothienyl;
meRhings| gflgneodr miereny the aumdistiRBeria dind4sysnleola aisdigfineddor formula |,

for formul a bove. . 15 so preferred,. comounds ar .
of Sasb R Snboffa:qf ibinfl"0ale ERESH YRR et meanings
as ChBfined) h&RIrESQNER ke thodegeefided Rbramsk RAbd-Hiven preferred

represent phenyl; and 20 R3 and R4 are as defined for

CaropawNads.| above. Al so preferred conpounds are
conpounds of the formula I, wherein X represents
-CH2-; n represents the integer 1; 25 Rl and R2 both

Inr epr espetigiipepyaferrBd embaslient, ngk fereséor iwention relates to a
above; and R4 represents a radical of the forrmula 5

CWB@U%QFErmlﬂﬁlr\é’B?@%nts phenyl that can be nono-,
di-, tri-, or tetra-substituted, wherein the
substituents are i ndependently selected from phenyl,

Xhmapmegents #Ckly)o,1- oat&@);; - CF3, - OCF3, hydroxy, cyano,
al koxy-car bonyl, al kyl -carbonyl, and carboxyl. WO
2007/ 046075 PCT/ 1 B2006/ 053868 18 The present

nir&y@8bh@nnhalisegephates to conpounds of formula |
wherein the neanings of one or nore of the

substituents and synbols as defined for fornula I, or

Rta ﬁgﬁr)rl%ggf]féfe @3{&5@8&%%9& gegr];o;ygcr:gr%loﬁyll; ’hyaFoexy[eetﬂlyﬁ‘co%%zgf’ﬁ ,3]dioxolyl;
aryl that can be mono-substituted with halogen, alkyl, alkoxy, -CFs, or alkyl-
carbonyl; pyridyl that can be mono-substituted with halogen, alkyl, alkoxy, or -CFj;
furanyl that can be mono- or di-substituted, wherein the substituents are
independently selected from methyl, hydroxy-methyl, and bromine; thienyl that can
be mono-substituted with methyl or chlorine; pyrimidinyl; isoquinolinyl; or
benzhydryl;

R? represents indolyl; imidazolyl; aryl that can be mono- or di-substituted, wherein
the substituents are independently selected from halogen, alkyl, hydroxy, and

cyano; pyridyl; benzothienyl; thiazolyl; or thienyl;

R? represents aryl that is mono-substituted with phenyl, pyridyl, alkyl, alkoxy,
pyrrolidino, (dialkyl-amino)-alkoxy or phenyl-alkoxy; and

R* represents aryl-CH=CH-, wherein aryl is mono-substituted with alkoxy or -CFs,
especially methoxy or -CF3; or aryl-CHx>-CH»-, wherein aryl is di-substituted with
-CFs.
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5 as defined herein, such as those defined for the
above-gi ven preferred conpounds. In an especially
wee®@iesqgetl enbodi ment, the present invention reCEIBS06/053868

a compound of fornula I, wherygein 10 X represents
-(CH2)0_1- or -C(=0O - n represents the integer 1; 15
0 B P Sl 31 L AL o et o

cdfﬁE@uﬁdJBﬁfderaCi Whefeimal ogen, al kyl, al koxy, -CF3, or
yl - carbonyl; pyridyl that can be nono-substituted

wi t h hal ogen, al kyl, al koxy, or -CF3; furanyl that
can be -, Or di-substituted, wherein the
XgﬁBg?PPEgﬂeyzkre i ndependently sel ected from net hyl,
hydr oxy-nmet hyl, and brom ne; thienyl that can 20 be
nono- substltuted with nethyl or chlorine; pyrimdinyl;
NirgRySERIS thaynteder 1; benzhydryl ; R2 represents indol yl ;
i m dazolyl; aryl that can be nono- or di-substituted,
wherein the substituents are independently sel ected

Rt rremd%hﬂghydroiyehyImethyk;lrcm}oallqthdbeaﬁo[Ctyzé}dIo}(olwrargiylthat can be
benzot hi enyl; thiazol represents
mQAQt Elinair-i @rntsﬁa %Jt%\éw%t WEIGW”B Hhﬁh%fﬁﬂt'tu%w igfg| independently
norp(d oK I
sé}hgtﬁy frcﬁ'h ﬁ%genan k Ecﬁllg%yr g%lfgﬁe S(e)gltﬁs(yy%%_éyﬁ AMbxPcarbonyl,
alwplecagbonyr ghdicaripanyd:- gyrizkA ithatt asoh knetrnoraad) k@xydlsubstﬁﬁtﬁd wherein

gy SHos QU sCRis {1aRRagemY ipeieea oD DoioRPDAAING SIkoxy, -CF
IRRPO%Y, Oaﬁﬁ&@ﬁcarb%nélln gl SarbBRYI; AFBAGH ok ean be mono-, or di-

preéerred enbodi nent present” invention relates to
substiggagowherein the mmbatmueanar@ indxpergerilyesetected from methyl,

i oy P FB G o REEEH onRubSRYBSEHS et or

chlbfte CyripgdingPn@at  €an bérlmoncﬁéubﬁitut@dswhﬂilélldyledhalogen or
wherein the substituents are i ndependently

cyclopropyl or that can be mono- or di-substituted with methoxy; pyridazinyl;
benzothienyl; benzofuranyl; quinolinyl; isoquinolinyl; imidazolyl; thiazolyl; or

oxazolyl;

R? represents cycloalkyl; aryl that can be mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen, alkyl, alkoxy, -CF;, and
cyano; pyridyl that can be mono-, or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, and -OCFs3; thiazolyl; or
thienyl;

R® represents alkyl; cycloalkyl; pyridyl that can be mono-, di-, or tri-substituted,
wherein the substituents are independently selected from: halogen, alkyl, alkoxy,
-CF3, -OCF3, alkoxy-carbonyl, carboxyl, hydroxy-C+.s-alkyl, 2,3-dihydroxypropyl, di-
(hydroxy-C1.s-alkyl)-Cy.s-alkyl, -CHx-(CH.)-NR*' R*?, (azetidine-3-carboxylic acid)-
1-yl-methyl, (azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl-methyl, 2-[(azetidine-
3-carboxylic acid)-1-yl]-ethyl, 2-[(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-
ethyl, 3-[(azetidine-3-carboxylic acid)-1-yl]-propyl, 3-[(azetidine-3-carboxylic acid
Ci.s-alkylester)-1-yl]-propyl, (pyrrolidine-3-carboxylic acid)-1-yl-methyl, (pyrrolidine-
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io selected from hal ogen, al kyl, al koxy, -CF3, -OCF3,
hydr oxy, cyano, al koxy-carbonyl, alkyl-carbonyl, and
W@ 20000%0p73 pyri dyl that can be nono-, or PCT/IB2006/053868
di -substituted, wherein the bstituents are
i ndependently sel ected from hal ogen, al kyl, al koxy,

-CF3, ..-OCE hyd . al k - b | d boxyl; .
3Ry IC TS G SR Vel Golioferaarmte; acid)- 1y
miehg/| S{-H%rtdll@jih%fﬁ BafHdXy I|@%R}e@qgf§|@{e§8} ?ﬁﬁeﬁﬁﬂ’r@ [( pyrrolldlne -3-

met’h dr oxy- et hyl , br'om ne; thien
carbnxjd@ RGITH= 1s;albethytl uee[cpwctllldlneesmrb@whc ca¢ldrCme*alkylester) 1-yl]-

R R PEIohEZeodBRf AP RESl, S BRI GiZ ¥rboryic adia

cdli- awté?dtert)utﬁplemt h n®{oxBliding3- 6@%'0&)/“0 acid)-1-yl]-propyl, ~ 3-
benzot hi enyl ; benzof uranyl; quinolinyl; isoquinolinyl;

[(Pyfreligits- §tcarbw>féﬂﬁo| yﬁlCId or Crex@niester) Wllmomépr e§émy§r0“dlne -2-
ceﬁ%k@?&bg%ﬁ Jf\él%ﬂ)ro ére ﬁ? Eﬁ‘dlﬂg% %rb? 8[:|d C1 s-alkylester)-1-yl]-

pnowlep@m(mmgp @@remwz f r@@hMHRébmés aia#b;dxy aidehddwl) -2-acetyl, 1-
t t can e non
%?aVQQBEPVEVQ{'%BY' \Ehgg Y' 1t fRsCcarepyy |P|>’U8H‘€“§Y'a\r2éacet>" 1-(3-carboxy-

ai%@@ﬂﬁﬁﬁ'??&ﬂ%%&glel ?ﬁﬁ ggocfarrﬁé&wpilﬁglgﬂmﬁfbﬁf)prloaglkoxy1 (3-carboxy-
pyrecpims,e)ass)rap.byyl e(;Cﬁ-Hb;c)peGPHQ(DH pwzrmﬁmsﬁat hydmxy}é)gs alkoxy, di-
nDNo- r.tri-substi

(RS G oAt o P pon Rt 0V LORKIORIRY 1 o2y methoxy-

prdblXy, -CREH IQE@R?’Q@EJ% %HO?( -&RbRP N oyrrolidin-1-yl- :
car %xyl Mrox Cl.5-al Kk ) ¥ i h drgxyg?lggyl/lm dy Propoxy

2moe(ragnarbxgveth5 aeﬁﬂr&@ﬂllatlhpmrazunw} etiaxyk - RF{4-(2-hydroxy-

%X@%{'?%&% egy 'ﬁ%x%yc? m%g%denq ﬂ rgboxy KA t4 f&t 5h¥IkyI )-piperazin-1-
Y'&Fm'}’kyl B2 hsldrbky@hi)ﬁb;pel’ainﬁazﬁl beiptRy,  2-morpholin-4-yl-

carboxylic aci
ethoky, agempmhep@n:ﬁ yglat?rgggyy, [(ﬁaeadlne 3-carboxylic acid)-1-yl]-ethoxy, 2-

%t@zebyég?ﬁéﬁléc;r%oxyl | Ch%élk%este{ 1))1]]ethox¥i  2-[(pyrrolidine-3-

carbbkyimeticid)- meyI]Sethaijox-)[dpyaoadmd -3-carboxylic acid Cy.s-alkylester)-1-yl]-
Cl 5-al k | est e

et@ﬁiﬂ’r@lﬁ yrfgl@%gr%Q%/)ﬂﬁlg gqué-ﬂ -ylrethpixy. rgst(pyirolidine-2-carboxylic

<481 4R8I0 SISO TN FOR0D PR oo, 210

h;(quyolyrrdlmee)yqda]retbﬂyyl 8- [amedgimla-&lcarbmwhqlamd )-1-yl]-propoxy, 3-
di ne- 2-.car boxyl

Rl RS BiiE 1 Y eIkt eR i YPIORGHY. 3. 3-((pyrrolicine3-

cér@b%ﬂ?&y'a'c@ ﬁCyIPbropbﬂ/ 13- Rf)thdlne -3-carboxylic acid Ci.s-alkylester)-1-
yrroI|d| ne- 3-caf b Ic acid

ylmrwykw%g(pyrrph(mgﬂ-ca Nyllc aC|d)1yI] propoxy,  3-[(pyrrolidine-2-

%b%}{q@i’/ﬁ %C,cgl g ?a@gllegg@@l Iy@ @'@bg;% 3- [B(é hy8 J]XXI pyrrolidine)-1-yl]

05 al kyl Sg(@h)drbxyldyﬂ@hbmb )-1-yl] ro ox?/ 2- amlno -3-hydroxy-2-

yrrolidine- carboxyllc qglgy - propyl ,

hydroxymethyl propoxy, -O-CH,-CONR (3 carboxy- azetldlnyl) 1-0x0-2-
ethoxy, 1-(pyrrolidine-2-carboxylic  acid)-1-yl-1-oxo-2-ethoxy, 1-(pyrrolidine-3-
carboxylic acid)-1-yl-1-oxo-2-ethoxy, 3-carbamoyl-propoxy, 3-(C1.5-
alkylcarbamoyl)propoxy, 3-(2-hydroxyethylcarbamoyl)propoxy, -OCH»>-CH(OH)-
CHo-NR*R®*,  3-[(azetidine-3-carboxylic  acid)-1-yl]-2-hydroxypropoxy,  3-
[(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-
[(pyrrolidine-3-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic
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[ (pyrrolidine-3-carboxylic acid
Cl 5-al kylester)-1-yl]-propyl, 3-[(pyrrolidine-2-
W@ 200p0%0pr3 ¢ acid)- 1 -yl]-propyl, PCT/IB2006/053868
3-[(pyrro|idine-2-carboxy|ic cid
Cl _5-al kylester)-1-yl]- propy - CH2- ( CH2) p- CONR31

ac(Ré 9315%9 r])r1oyl &?qg%@iybgfﬁgaf@yl p¥rr%3h§ n8c2 Cgl’bOX)]/-lIC acid)-
yliLpkodrox@r b%ﬁgawxry%[ yﬁMildln@“Zaé‘&bbkyllol (igar BoxIkyRester)-1-yl]-

azetldlnl ropi o

Proppgy.car Bdmdrpw Bd(2 UVWIX)/ -(gofidipiedriyyl]-propE3y car Retxydroxy-3-[(3-
%ra{qgl)pygreg&ge)jpﬁx@%' v l 2- Hy(:l%_%) 5 %Wr%i'n%l' [p\lr%p%}()as 2 hydroxy-
3pipetaginyt- lel’@'p@kg,y | )o- @dr@xﬁ-l?k 152alﬁylyip|perazm 1-yl]-propoxy, 2-

h droxypropox ydr oxy- 3- net hoxy- propo
([é:HZ) Betm@zolpgm]@wﬂmllr@rpﬁoayy héﬂ'f%))(;ﬁ morpholin-4-yl-
2l- | -eth
e
NES[%F(? hy@CBiy(CHp)SNHE QR per @DHY- CHIOH) -@HBNIHSO,R*,  -CH,-

3- pi per 1-yl - propox
Cﬁ@[ 3o GBS IO e NP O oy OCHz- (CHe)rNHCOR,
4 3} BN
ﬁo%kﬁg% CEIXM\EWG%OX%@%I%{WM |¥Jh% 3 9@%%8%96 phenyl-ring
cah [a(gazreﬂaedmcmds car oxybn tetescsddstititedyWheetihobthg, s@stituents are

iné&%ér?(ierﬂ ngg r?&@r]la{lcgg%gﬁikylgal[k%% His dPREsghydroxy, alkoxy-

cé?rﬁbﬁﬂxﬁéﬂnbcc%bﬁ})l fdran%l' iha‘?tdéﬁxbfe nono- or di-substituted, wherein the
2-[(pyrrolidine-3-carboxylic acid

s@tlm@t&eregmd@ppndelyulg seleciedHony, methyl hydroxy-methyl, bromine, and

QerM ﬂegclel'pg'e%@ Eh‘% rlbrgﬁ(@:c%ag] ?l%lgg% be m¥>|n1) eaho@( 'tri-substituted,
wﬁﬁreﬁn Qhé()dubgtll@lehtslabé IncigeaxEnt] selected from halogen alkyl, alkoxy,
[ (2- hydroxy-pyrrolidi nef 1- ylﬁ/ et hox

Gﬁﬁdr R Epy MYEIrewy: neyane, y plkoxyegxkiony!, aIkyI carbc?nyl carboxyl, and
m% %@f&fggo%g,_ gh idn (AP XM e afmofb substitda REGP FdthyBchiorine, or

catr boxyli1c acid

phiéln_% thbd'reﬁaﬁ%)prﬂerwl ]I’ﬂ’@' @Bﬂxwrtﬁé’r[bmfﬂhbnbi ddline o8- tri-substituted,
carboxyl i ¢ agi
Wbe'[ecw% SPaTEDE. 36 MlepRNGBaLY selepted fory halqasny Ay, alkoxy

C%f’ e @CPEOFP\%V%xy?’ %:BYJ r%édoqg’b%r&@@bgﬁwlda%&ﬁﬂl deatboxyl, and

pr opoxy, rrol iCc acl
m@]lh_ﬁerm dyﬂxgsbe‘nz)otmewu bpnopioranyl; qumollnyl or isoquinolinyl; or

%ér@s@/ger B E:glp:lge %%n% A-J, tBro %lya -substituted, wherein the
s%s%me?ﬁs %ré‘%fﬁfe@éhd@ntlﬂ“é’&é@téﬂ%rﬁ%e @F&R%dnsst@rg%iz CO\'

car boxy-azetidinyl)-1-0x0-2- eth

hyctrpyy lcolsraih()ﬂe 2 3cdihpdsoxypeopyti dji- mydry)MY£315alkyl) 15alkyl -CHg-

I-CI) [l\I%363 hoxéégeﬁ%@%@/ éél%)g#(glécﬂo%ﬁlo’d 3? gE@{e&%yl %ﬁtﬂﬁhg)s garboxyllc

acﬂb k)3 GodlRpaBidr)- pryppeathyl; 2-[(azetidine-3- carboxyllc acid)-1-yl]-ethyl; 2-
3-(2-hydrox thylcarbannyl

[(@xgticirs 3-aasRoXysC| ea@et%dra\z&:vlest@é)r{rdﬂ;ﬁthsd axl( é;oe?ﬁlne 3-carboxylic
ac@ﬂj y@&}éﬂ@f@%@.}%ﬁ me?T:‘ {ar](b%gﬁlﬁwg'r%@?’ grg %Weétér -1-yl]-propy!;
p&rmydlhewfzar-bo[xg/myrlaoid -dl -ylen8thylr b@yyrblidine€s- darboiyllc acid Cis-

a%egwﬁ’;{ﬁ’%j}@@gﬁp e B o aG T R [syrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl-methyl; 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-
ethyl; 2-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-ethyl; 2-[(pyrrolidine-2-
carboxylic acid)-1-yl]-ethyl; 2-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl]-
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acid Cl-5-al kyl ester)-1-yl]-propoxy,

2- hydroxy-3-[ (pyrrolidine-2-carboxylic acid)-1-
W(yIZ(]O-%pl@be)xy, 2- hydr oxy- 3-[ (pyrrolidi ne- 2- car bBXI/IB2006/053868

acid Cl-5-al kylester)-1-yl]- #ropoxy

2- hydr oxy-3-[ ( 2- hydroxy pyrrolidine)-1-yl]-propoxy,

et%yﬂ&d[‘r(%lg rﬁégrqﬂr @fygl)c(:{aﬁ Lyh:@g%@ §?[§;i§la]pga@e cgr’boxyllc acid

c3:-al MpyPr opR lidine-2-carboxyl d)-1-yl I 3-
3P e ‘f‘”’ D5 Rl Royolidine-2-carboxylic, | acid) 1 -yil-propy

errolldlne 2 carboxyllc acid C1.s-alkylester)-1-yl]-propyl; -CHz-(CH ) -CONR*'R%;

&ng”ﬁe ﬁ (%4%6‘%8)?%%%&%”& ?yac)ergﬁ Eg;&zalrg%ﬂ é}ﬂ}@%ﬁ W B%cetyl; 1-
Rg'gg‘rro@gb@%&%tw NHSO2 car"ob%'%)z@%h%‘)& Blddionyl;  1-(2-

NHS02
carMPmpryleazorﬂnmRss - CH2- (- GHe3boxaureLidinyl)-3-propionyl;

BRI o SEELLSAND N 2t .

alkb;ey ei p,3-tieyphsxgptopoxpg z;aydr@gwaqmlemomrmopoﬂy -OCHa-(CH2)m-
r tetra-substituted wherein the substltuents

NEPLE; SpRldEnt Yy o borkcs BTG T B o maciet 1 inov
Qi‘gtfg)qalkyffﬁf?era%? {J{B‘[ﬂg al ké’{W&Q ﬁgt:i gyethY ?Eﬁ)erazm 1-yl]-

oxyl ; any be nono- bst
el\hbey eBFplperaszm{ysk-prdxm:eayt B-pi- (C i alepipifmaratzin- s¢l) @ropaky; 3-[4-(2-

em”ﬁwtyiy P'He[f—?%érhjx%} Sﬁ{}%}é{éﬂ AR l’nbégr;/ﬂge{%xehg?#drgpolinA-yl-

pr‘obbx?u [(‘atzéﬁcﬁﬁe 3- &‘é?%b§¥lfb tQ@df"r’%téthH%{:t - F(b?etldlne 3-carboxylic

i ndependent [y sel ected Trom hal ogen,

aGI¢F©1 5 amlf%terwoylb&t;hoxuyar{dqyrmllldmey:%@arbmwyc aC|d 1y -ylJ- ethoxy 2-

GRS RERb e REho: CEpMTRI S SFRHBRY, 2ttoyroiaine-2-
carbb IIcﬂécldPﬂ yl]pémaxy M@yeiondipal Zcatbenylic "abmigC(r‘@r@Ikylester) 1-yl]-
furt be nono-, di-, or tri-substituted,

etthﬁéysubs%i 2ufwﬂf@<yam€rcplmwehm&ﬁtquyse|2e[é$@ardrcr>«yrﬁyrrohdme) 1-yl]-

eljﬂﬁkgge@ i % he S‘aé%%)é%ylcar%t: 8{” yﬁgﬂ: Bo%dré)g}ééet?d’ 178 3-carboxylic

acigt @yg anmeﬁt@w ylppnmtxm en[}(ﬂ)yrrdﬂmhze)mebwyhc acid)- 1 -yl]-propoxy;
$U|nollnyl or 1soqui no resents

AT OB FECRBREIIC RO G s-alkglestarn 1o LamoONTuT 24 pyrrondme 2-
YB35 1 NG RO SHERIB o) e el

yIRpBabixipy dB-Gieylpyaypyy- pyrrolldlne) 1-yl]-propoxy; 3-[(3- hydroxy pyrrolldlne) -
h 1- 31R32.

VRPN, ST Tt D el S SRt T HA CONRY R, 1-

d—@&”rﬁbk aﬁénénﬂ?ﬁb&?@‘bl&hoﬂﬁ' ?’- (pyrrolidine-2-carboxylic acid)-1-yl-1-oxo-
al kyl ester)-1-yl

22ﬂﬁqxa/zet1dpweol mﬁmpmdwama@pd =1tylyl-pxethgthoxp,  3-carbamoyl-

g5 | ot e KA RE R APRE o, RIS fidargamoytpropoxy;

-O@HL-OM(@)-CH3-NREREL; di ne- @F(gzétmﬁeﬂe GarBeklic acid)-1-yl]-2-
Cl- 5-al kyI ester pr opy

hygoXYRIPPEKYie- 3- aﬁe@ne@ %b’@yylp y| -agielhy| :C1.s-alkylester)-1-yl]-2-
BRI et eyl o Ay |y ropony: 2
hyadrogly-3-[{pyrydlidires- Bwarbdwcrmld dCnealkylester)-1-yl]-propoxy; 2-hydroxy-
3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy; 2-hydroxy-3-[(pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy; 2-hydroxy-3-[(2-hydroxy-pyrrolidine)-
1-yl]-propoxy; 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy; 2-hydroxy-3-
pyrrolidin-1-yl-propoxy; 2-hydroxy-3-piperazin-1-yl-propoxy; 2-hydroxy-3-[4-(C.5-
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carboxylic acid Cl-5-al kyl ester)-1-yl-nethyl;
2-[ (pyrrolidine-3-carboxylic acid)-1-yl]- ethyl;
w@2(¢o¢oydordl i di ne- 3-carboxylic acid PCT/IB2006/053868
Cl-5-al kyl ester)-1-yl]-ethyl 232 [ (pyrrolidine-2-
carboxylic acid) -1-yl]- ethyl
ic.acid

aléil %P rré%'plegillilpfoacar bo\);\DJZ Sy ey 2kt - hydroxy-ethyl)-piperazin-1-yl]-
pr%%édl W@é&@%%rpﬁ&nﬁhfwlpropoxy NR~°’1 R32 -NHCO- R31 -CHo-(CHo)i-

rroI I di'ne- 3- car boxylic acelsd) -yl propy ».
NHSQz;ES/rro—I Cde)a@l-tﬁOtafCEideHSDd%:l o’ -OCHa-(CH2)m-NHSO»R®; -OCH.-

ol RN G5 LRI PG OR®Y (GH GG Ch NHCOR™,

(T)()HXJ(CH'Z dNH@@R?ﬂar b@QHgL@H%H%% RHTBRMest8OMHHA®"; phenyl,
; CONR31

w_hLel(egn @afdogagmdzrgtg garwtur)thg e érgno-, di-, or tri-substituted, wherein the

Lgbf‘u §%?é(¥nc?é6qrn%lghﬂ¥"%élléftgd "f}%‘ﬁ‘i}ﬁ logbn® alkyl, alkoxy, -CFs, -OCFs,

car Doxy- pyrrof |
hyldr62y Cc aydrax yalagey-cdioovyly), - @kwrc&mbomw calbdx®t, and methylene-dioxy;

p&%bo@ée@*&g@g;{ngyld,q@p;t? jh%ﬁ%rpb@,{ppno or di-substituted, wherein

th%q—%]s?l L a&%ﬁd%ﬂ%ﬁ%&se@@é?ﬁ@y&%l@l,géllgle%)y, halogen, hydroxy,

amy dC bx\fpramybxwyherirhgaidduyardd nag mamyfupthepbgynono or di-substituted,

- OCH2- (CH2 .NR31 R32:. 2- ljd
whSTEF e 5 REUUBR, FesRgeBUdHbT soiesidd OBy Ay alkgy. and
h@o?é’n (ﬁ%ier'éd alvk¥tein BaREfAGH r#Tngﬂm %Hﬂﬁ@?ybe mono- or di-substituted,
( 2- hydr oxy- et hyl) - pi per aZi n- et hox

Xy,
wBefsipetihgz ishbgatityentsr @p@ xipdependently se?/ected from aikyl, alkoxy, and

h%gééré( e qg%l )%Wlw%s%']rg%%ﬁz' %ql z#’o&l 6% f%‘rth%r bé \&ro-substituted

wih ak@hel bhedyly lwisrbiex e :ﬁrh@ﬁylphﬁgléarﬂfmkherpb@nﬂwo di-, or tri-
@% azeti di ne-3-carboxylic acid)- 1
S

I tho
ityedt V\me,ﬁ@lngth@alsga&tw%ts as mdepen%ie%tly selec%ed from halogen,

=¥ Y,
2l B e oh bOTSIRY agrare: koY oaLhonylyliy-carbony
carbokylpgnd lcrhetdylwe’edlony ;dsowd dotyl awhdrein said isoxazolyl ring can further
est er rrolidine-2-

b%;mmlyl&y gi- ggélpggtuteg lv%hqrel mgz@ubét(tug ts are independently selected
fr%rf[:%_ ) E@%r‘gg %)p?yrﬁﬁr' Wéﬁr\c a"ﬂﬁ)ldalkoxy -CF3; -OCF3; hydroxy; cyano;
aIReiq( -2atppdybx y alky - caﬂblodylne) earbpb(yl etmorgalkyl-amino;  dialkyl-amino;

PRI st AR g Tiolge) afeeraing 1N heppys)y-alkyl-amino; N-
pyfidy(-AE tW”ﬁﬂlaOnglQHk}Wéﬂn?no )aftkéky; phenyl-alkoxy, wherein the phenyl

Cl '5-al kyl'ester r opoxy
rirgg [qqmwyfurmerdbﬁerngn@ar@oxyr|tf1 salbsb{mieon. whepleipribposybstizgents are

rAsb R SR 5 FRAA SRS o 1955 9 By, cvano

aIR@k)b@éwdn?I aélkwcarbon%l' ] cérooR@IXYand methylene-dioxy; phenyl amino-

pyrrolidine-2-carboxylic acid Cl1 _5-al kyl ester)

CE}YPPD){JF prsigin the Eheryl FigQycay rfrgherdibiemonoy) i- ploéﬂﬂx%}JbSt'tUted

]

waglgeqmé;t]@ %ruﬁ%tygmsr g %&&é?fyégpmls_egcg%ﬂgﬁé@ halogen, alkyl, alkoxy,

-GR; G@CBQ\IH@W@Z cﬂalmo alkoxy- carbc;]nyl, alkyl-carbonyl, carboxyl, and
3- boxy-azeti di ny 0X0- 2 oxy; . ,

m%ﬂty G810y Hee@ﬁ@&%@wnp&aé@ra@ ‘ﬂ!%'ie'” the phepy ring can further

b@'ﬁﬂbhgxydh ar PrY%DSétEQ!e‘&e WhERIRORE! SGpaRLEATsL ar¢/! independently
- 0XO- ox car banoyl - propoxy;

se¢ted fB}rthlaydgmr Iatiwb;ﬂllﬁqo«yop@&y -OCFs3, hydroxy, cyano, alkoxy-carbonyl,

alﬁyl(carBXr%loégr%to?(}/lll %%crjbr% m?1)§/|e)nl%r-(gll8>(2))/(;ya'ilkyl-amino-carbonyl; dialkyl-amino-
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- OCH2- CH( OH) - CH2- NR 31 R32; 3-[(azetidine-3-carboxylic
acid)-1 -yl]-2- hydroxypropoxy;

w@2(0¢(/ax®t3 di ne- 3- carboxylic acid PCT/IB2006/053868
Cl. 5-al kylester)-1-yl]-2- hydypxypropoxy;
2- hydroxy-3-[(pyrrolidine-3-carboxylic acid)- 1

ﬁa%gkpyggﬁ(%pﬂooqqrgpmg' @hggylbc@gppn)g agping, wherein the phenyl ring

cérl _fartRbK Wee B monb- Y ldi-; PSrORRXYbstAciRWdrWNdrein the substituents are
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy;

mgepgmmw 3el{3(3t|e¢rfr@h| kitloger2-alksyr Bisoxyi «Clagi-@CFs, hydroxy, cyano,

alg%m 8%' ESW ﬁ%¥0 [?%?%M di mJe_thyyeFr]e-giroa%'Oxelhenyl-alkyl-

ca%bmwmw {vharéwdth@xmmr Hrigdi g2 fdrthe Joedr@eesY: di-, or tri-

droxy-3- pyrrolidin-1-yl-propoxy
s@qﬁi{aegxwh@rgnpmeagphstmugmtspa@pmq;apendently selected from halogen,

B VGG S0ES: (el YOyaRRY OANES BREL) REASSHS I carbony,

&razin

cé?rbbxyir anyl ﬂ&ethyﬂehé-dw @yt eamdn)/kamim amidpykidyy-tarbonyl-amino;
ppoxy,; 2-hydr oxy nmor phol i n-4-yl - propoxy; -NR

OsﬁRéfzpre WOM@-EEC(L@-Q) k- NHSO2R33;
- (CH2) OH) CH2- NHSO2R33; ~ - OCH2- ( CH2) m NHSCRR33;
_____ (- NHSO2R33; - CH2- ( CH2) k- NHCOR34;
%ﬁ\)‘ -N HCOR34; 5 - OCH2- ( CH2) m NHCOR34;

- CH2- NHCOR34,; -SO2NHR31; phenyl, wherein
t be nmono-, di-, or
wﬁéﬁeﬁ#&%&%ﬁ%sﬂn@%ﬁh%ﬂ or'kaHBﬂ substi t uent S are
i ndependent|ly sel ected from hal ogen, al kyl, al koxy,

r ox an al,koxy-ca bo
RS EhresasonyProaeay shRYY . By e OPEb a2 B 2-hydroxyethy, 2-
hkayj—MLhydmﬁfrﬁét’hyﬁétk@l Py rg delhﬁdrﬁgyﬁf@ﬁyf ur @@ﬁ J%‘111<oxyethyl 3-
no- or di-substituted, wherein i0 the substlfuen ts
hmrexymogplenﬁéhts@k@mpe@mé,d Famincgtiyg 2-&lkeolitylamino)ethyl, 2-(di-

(@ AR RIS, BT 1 BB, Zroonsetn,

or\/@—’i(fc% alkylarbebgéinyent s are independently sel ect ed
fromal kyl, al koxy, and hal ogen; thienyl, wherein

said thi enyl ring can further be nono- or

gbi HQ:%'F ubstituents are

R r&@pend(teénwggg P\Aﬂ} @l’f?%é}nﬁ IIskyl al koxy, and 15
halogen oxadi azol yl, wherein sai d oxadlazolyl r|ng

gan further be npno- substltuted with al k or phe
R\/\herr‘éprﬁsﬁﬂ@ pmgioy!, rleﬁaylearprPEiVlt héPOW@prnobUtyHl 2- h(yproxyethyl

itu in Wt it
2itnlri1é 28%@% tl yhgegwct eddef r oér%w oge "HS'P’@F% al k |3(§Propylam|no
n-bGR3aminoCiB8 dirhgtthyt@aginocyano, al koxy car bonyl

al kyl -carbonyl, carboxyl, and nethylene-dioxy;
i soxazol yl, wherein said isoxazolyl ring can further

RZ0 r@@re@@ﬁ@ hQBrckynfediat i Xd?&@ﬁet erghiRohféehyl, methylaminomethyl,
substituents are i ndependentl’y sel ected froom al kyl
diptashylamamemeiyi, wmlnoamybgeemetm{lamlno allhiyb oy 2- -digrghylamino-ethyl;
- OCF3; hydroxy; cyano;
Kk represents the integer 1, 2, or 3;
m represents the integer 1 or 2;

p represents O, 1, or 2;
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al koxy- car bonyl ; al kyl -carbonyl; carboxyl;

nmonoal kyl - am no; di al kyl -am no; pyrrolidino;
worerphedorao; t hi omor phol i no; pi peri di no; PCT/IB2006/053868

N-benzyl - N-al kyl -am no; N p % 4 dyl - N-met hyl - am no;

(di al kyl -am no) - al koxy; phenyl™-al koxy, wherein the

enyl 25 ri further be no

RET Tobieseris gt AipLicel e SUGBLE R SPiealkyi-carbonyl; any
wh&‘éfﬁpecﬂ@eﬁﬁgl Ylnéebﬁﬁt@@ hb8&, hail 0gen. oratdtd- suFdtii@sy: wherein the

droxy, cyano, al koxy-carbonyl,
SLmStWGrttaran@mlydepar@iebdxwejemmm aloges; @ikykwlkoxy, -CF3, -OCFs,
R R R By e cagfOTh P2 baBePYE MiterbiBpatii-ring can be
mohe-,SHids tri-t ldﬁntfefﬁraaélﬁagtlﬂﬂé@e\nﬂéﬂéﬁﬁ ){héeélﬁ}éhﬁﬁnfté Gt independently

hal ogen, al kyl, al koxy, 30 - OCF3, hydrox

seloelg fr@mkfaﬁ@g@rar@Ibwwalkcaqyky@Feaﬂ@lﬁwhydégxxboadgcpxy eargonyl, and

enyl 0 b I
C{Fﬁé% %laﬂ{y?ﬁlgh%rgnnw @ér?lﬁleﬁ% ggmrlg%nrgﬁﬁ%?ﬂf tri- WPe&iPA Bubstituted
wheteirs Whes tsubstitdntsvary @idepehdeatipseldotentfiomamalogen, alkyl, alkoxy,

dndeg%ndent IIy sel ect ed from hal o al kyl , al koxy,
FooPuc oty RlkRyY-CasRant!. kAo R, Whereih'the pyridy-
rgglf Eé(ﬁ beIhBREY bi- Blafrf’é’&‘%tl’tﬁlt@a%H@bWﬂh@%%?%B@:}é)&hs e independently

-am no- ¢ar bony Kyl -am no
s@éﬁ’r/edEfZ@@GMlﬁ@@%aleM aﬂandyon@Fs, -OCF3, hydroxy, alkoxy carbonyl and

c:frﬁ@x hB‘ﬁ Inrq?lfyz E rf Lne? Hg@(y)géﬁ%;ggﬂ?w@_r%g]@] 0 o' F tri-sUbstituted

whé#aﬁlﬂﬁétéub%t%@nté"’ﬁ% ﬁ‘id@ep‘eﬁ@eﬁtﬂyb%b@dt’&i‘?r%n@rk%logen alkyl, alkoxy,
I ndependent|y sel ected from halogen,

-Clv'(sF&OCI'og:thydrhyyjr aikpxy©ase@)yl, andoggrb@aylbqywmldlnY wherein the
eRBkEAE P R BaR e i DRk adte g, susiyprs are

m@@ﬁelﬁd’éﬁthﬁéelb@td@ﬂ@m rdilogerpralkyll -alkoxystdridut €H,; furanyl-carbonyl;
wherei n the substituents are independently sel ected

furarythatten!.olyberein e juranyl-iieg gan agrmonoockradi-sRstisted wherein the

S EROREGBREBIN solBLIHrRTAM nyafBSHRHy, dtbromine;

ene-d

thmﬁyldydy’r ¢raattbmrylbeamdmo sub@tltu%d r\mrn“ m@thylsoﬁ kRlorine; benzothienyl-
fol|low ng group: ----- wherein Z

alkgp peSeR Ayl GidaspM . Gdhirel-abahEdthy dr ogen,
nmet hyl, ethyl, 1-propyl, 2-propyl, 2-hydroxyethyl, 2-
hydroxy 1- hydroxynethyl -ethyl, 2, 3- dlhydroxypropyl

R%- @préserit& oanye 4 CH3I- Wr@rémdawdypaopbe mono-, di-, tri-, or tetra-

5% 2 aI %%Ignﬁ%)sgpﬁtﬁ&tgo%@ Yndependently selected from halogen,
alkﬁl &@katrﬁ‘mmrﬁfw&dron‘aa&@)wgﬁé iyridy!- CH CH-, wherein pyridyl

L 5-al kyl'car box hyl, 2-carboxyeth
can be mono-, d| or tri- substltuted wherein the substltuents are independently
selected from halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, and cyano; pyrimidinyl-

CH=CH-; furanyl-CH=CH-; or thienyl-CH=CH-.

In another especially preferred embodiment, the present invention relates to a

compound of formula I, wherein

X represents -CH,- or a bond;
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or 2-(CL.5-al kyl carboxy)ethyl; R32 represents

hydr ogen, nethyl, or ethyl; 20 R33 represents nethyl,
w@elvgl460ps opyl , i sopropyl, butyl, 2-hydroxyet hpCT/IB2006/053868

2- met hoxyet hyl , net hyl am no, hyl am no, propyl am no,

i sopropyl am no, n-butylam no, or dinethylamno; 25

R34 re ent.s h roxymet hyl , hydroxyet hyl,
"éﬂ@rﬁéﬁg{sﬁﬁﬁ 'ntﬁgF yI am nomet hyl ,  di met hyl ami nomet hyl ,

am noet hyl, 2-nmet hyl am no- et hyI or

2 di met hyl ami no-ethyl; k represents the integer 1, 2,
Rbr @preﬁefé@r egleylt s cytéoalhyleg(a@reflerablyz cyglopropyl); hydroxy ethyl;

bgéop/[f égﬁ Ibl5gé%@ﬂ tE%t’ V\DD?Z grg{rﬁ)ggtﬁ{))sﬁlgpgwth halogen, alkyl, alkoxy,

ca*skybr eakyraythonydl kexphemybemtl is Qﬂmd?a'tﬂﬂébbﬁﬂuié@n)Wherem the
wherein the aryl-ring can be nono-, tr

sustituanta ase msiepengieat vFRIeeicd a8 al@u&%&nmmrﬁe@% and halogen;
pyr@gﬂ%ﬂ%bg rﬁ&é&%ﬁ&ta{ am, BRH %ﬂﬁd;én yfﬂl | or aé)lll“”ﬂfr'qnyl that can

OXY; ox -ca and carb

b@mydndsemlbmmmbd \Mlﬂeh&!thylt hydr@lxylrnenhlyg cﬁaﬂobﬁ]eﬁ om‘omnyl that is di-
tra-substituted where

Stsbﬁé@etﬁ@ d@ﬂn §|k¥|r @Spﬁa'éBBémPéhY' ythiesy| bt @anfheomonarwéﬁtuted with
hig pﬁrﬁrdlnmgbw&fn%ybﬁﬁi@%w G b ¥]I optionally

car oXy al’k’ erern t rrng ca
mbeormmstltuteiﬂ wlth] ralkyl mspmalb{ snethylit memammr arnXt hepresents

(‘S{ t|t ts are i nde é)endently sel ected from hal ogen,
F Ta” JQQfGSGDEZ@ "8R3, hydroxy, al koxy-carbonyl,

and carboxyl; pyridyl, wherein the pyridyl io ring can

e nono-, di-, o.r.tri-subs.tituted wherein the .
RS uepreisenisnngolt e Micrizghd rapsionially nencestikslitfitednwvitialadye fespecially

it cotfist et b | M BEREEL it ARG IR ygroxy, or

cyid, lBe phieAQ-thatlis- di-bstituted Wist hdlog&ed p gmﬂw @eﬂzbiﬂﬁ-’enyl thiazolyl;

substltuents are i ndependently selected from hal ogen,
orgthignyl; al koxy, -CF3, -OCF3, hydroxy, al koxy-carbonyl,

and carboxyl; pyrimdinyl, wherein the 15

yrimdinyl-ring can be nono-, or di-substituted

R ep@sentshmobwspym@;erthat ane bé nﬂe@@sdbgﬁtulseoswutecaladxy, alkoxy-
from al koxy, and -
alkg}()én}l,\fR c%r bdﬁwpholl\ﬂg,r erldg]q()gxo KN/H@F@'PW t9x@-pyrrolidinyl, pyridyl,

or{ El'é s’u Pﬂgn)ﬂ%hﬂ%ﬁ g6 0e-s8bsiur Q/ﬁh'ﬁ%ﬂ #W%%ﬁ'd?kyl alkoxy,

Ituents are I ndep endent sel
diatiyhgmindyymophplinet hk/benzylhﬂl alkgahammo (dialkyl-amino)-alkoxy, phenyl-

alkoxy, or tetrahydro-isoquinolinyl;
or R® represents the following group:

35
----- 7N  N-R
/

wherein Z represents phenyl or pyridyl;

R% represents 2-Cis-alkoxyethyl, phenyl, pyridyl, phenyl-alkyl, hydroxyalkyl-
carbonyl, alkyl-carbonyl, cycloalkyl-carbonyl, or phenyl-carbonyl;

32 represents hydrogen or methyl;
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t hi enyl -al kyl that can be nono-substituted with nethyl
or chlorine; benzothienyl- 20 al kyl;

whewzoiwranyl - al kyl ; i m dazol yl -al kyl; or PCT/IB2006/053868
t hi azol yl - al kyl ; and R4 repr §7ent s aryl - CH=CH,
wherein aryl can be nono-, di-, tri-, or tetra-

AR i S Bl SHER BRI cEh i,
-CF3, -0OCF3, hydroxy, and cyano; pyridyl-CH=CH ,

mhereln pyridyl 25 can be nono-, di-, or
R{ r iepsesartts t phesy)-GitreCbi n(thé e cenfigitratiore nats the edouble bond  being

ole RGBS GE! YynohehSeR) EERBALRGE: ALl bR wheren the
sdbﬁtlﬁmﬁts %%ep@hdérﬁtlﬁ@élec%%n Hdlogéy®t BRYI, alkoxy (especially

especially preferred enbodi nent, the present invention
mediayesand &Fssovrcmwn%ao@%orwﬂer@m phemyt dés wli-gubstituted with
Cg%gresents - - or a bond; WO 2007/ 046075
/1 B2006/ 053868 26 n represents the integer 1; Rl
represents al kyl ; cycloalkyl (preferably cycl opropyl);

dr oxy- et hyl enzo %dl oxol yl ; phenyl that can be
F%%G%BWOPG%@ al kyI al koxy, 5 -CF3,
or A € (A ) )
ori Moy pRenop m&g?ﬂeﬂ%&*'&@‘ 32 B0 LN-(a-penty-oenzy)
3-i(#rdefhemdeethy-phehgldtaedylamale, al kyl (especial ly net hyI )

i ¢ AL Dokl &y bear TpS 22 alys Srpat U geentytbenzy)-
SRR SHO AR dryTER, hydr oxy-methyl,_or

romne or furanyl that is di - substituted with al kyl
(esphd( SN hbeneyllﬂ&Ké} pennylenigeraginat -ybarore-ethyl]-N-(4-pentyl-benzyl)-

u t th [ thyI or chlorine;
3[@#% Oésﬁﬁt'gyt'l pi‘S’&‘M r?&H'%% ‘benzhydryl : im dazol yl
0|ot i Nr[ed;)l ‘_V beﬁ@yqqz wbehzwﬁ.e@#a\zmh y@Li%ko(e@ﬁ)ﬂFgl(aldwdthoxy-
yl); olyl; or Xrepresents -C(=0)-
ph@wﬂ)eléle(ﬁt@,erﬁleoh%gaﬁ a@?ﬁaﬂ‘é@ﬁ,esent s indolyl; imi dazol yI
opt i Kyl I )
OPt| QAP BRO-2 LR e b SR Tolerntty
ph‘@dyrb)gﬁrm @érkyﬂberhytjravﬁyiarrﬁ)de anca_ng orbphenyL that is
al ogen; ri enzot hi enyl ;.
thi (9 eazylf%xﬂeﬁgnzylp@perggmé%f%om@éhw 5 T3 biay
| alkoxy 20
oAl SO0 R SR BB,
oxo-piperldlnyl 0XO0- pyrrolldlnyl pyrldyl or
phenyl r i C 0- substltuted W th
Flbrﬁréegppref gﬁqp go%n P fogm&ggg
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-2-yl-
benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-4-yl-
benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-3-yl-
benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[4-(4-pyridin-2-yl-
piperazin-1-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-benzyloxy-
benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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di al kyl - am no, norpholino, N benzyl-Nalkyl-am no,
(di al kyl -am no) - al koxy, phenyl - al koxy, or
W@ 2G07a%0pdF 0- i soqui nol i nyl; or R3 represents theCT/IB2006/053868
following group: ----- Z-N N-Rs5 25 wherein Z
represents phenyl or pyridyl; 1 represents

LI O B g i T S A Bty ENYA- (4-pyrimidin-2-

] 2
b R e D

PCT / Nﬁﬂdéﬁmﬁaﬂaerazm Ry)- b@IﬂVGM(tSé abkryzyl-2-(4-benzyl-piperazin-
d i di nyl ; and
130 o BB G e P T ot 1 on 2t he
doubNg( @pn@eb@yngr(4%ﬁ&§e|t@bébazm atrw))z d&eb%tﬁYlPl\Pﬂ@eWﬂ)yrlmldln 2-

can be nobno- -, or tri-substituted, wherein t

ylsaipgierinabm) sp)ﬁldé" Brid@ediiledr 47 lf@tﬂr@@@&ﬂymh@ﬁv'br@m@%mlde

| k ||
ooyl S B P REH B L EC Wb AT I ooty (4
pyrichi3-2- Wrtm‘rﬁynad(mmpomméthqf phemyhsberylaraice; 10

AR T LT AL o TR

d
b%ﬁyﬁg jifn]genzrgiﬁﬁ%ﬂv{fhwgg)éﬁc} rgfe@{edréag{nn i yl ) - 2-o0xo0- et hy
[ T - NN{[4S peidenzyb2it4-oenyyl- plperazm 1- yI) -2-0x0-ethyl]-N-(4-ethoxy-

bw%vﬁsé RO B bR BE 0 1 y1) - 2- oxo- et hy

f‘S)p?JBészp@Jﬂ)xé}‘i thl@phen 2- ylmeth I -piperazin-1-yl)-ethyl]-N-(4-
3(2tr|fluororret -acryl am

pidin-8y vl baveniya- (42tr(ﬂmomet>hw ph@r@rlhacrrylaxmgde) 2- oxo- et hy
1] -3

phen )1 OREERTEUR - 06BRLRIPEREI y 2i@x0-ethylIN-(4-ethyl-benzyl)-
S%H{ttﬁfﬁ)oréni@ﬂmédheﬂyléfhchﬂé]mde pi perazin-1-yl)-2- oxo- et hy
pheri SN EPnsYe i#-(anetpy e BRpeazin-Andl-29%0-sthyl)-N-(4-
pldity 2y icheOR - RurtioRSRENy - BharRfRabATatge) - 2- 0xo- et hy
tri fINa{@pmdml;/kmﬁ&mme)thyﬂdeﬁzpk)mpyérabmntyl])}oxwpttml}am(
p)gr(iadin-2-y|-benzy|)-3-(4-trif|uoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(3H-imidazol-4-yImethyl)-piperazin-1-yl]-2-oxo-ethyl}-N-
(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[2,4"]bipyridinyl-5-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(4-isopropyl-benzyl)-piperazin-1-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-ox0-2-(4-thiazol-2-ylmethyl-piperazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-2-yl-
benzyl)-3-p-tolyl-acrylamide,
N-[(S)-1-Benzyl-2-ox0-2-(4-pyridin-3-ylmethyl-piperazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-oxo0-2-(4-thiophen-3-yImethyl-piperazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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Further preferred conpounds of fornmula | are:
N-[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl) - 2-o0xo- et hy
wO RooRofed7pyri di n-2-yl - 25 PCT/IB2006/053868

benzyl)-3-(4-trifluoronethyl-phenyl)-acryl am de,
N-[(S)-1-Benzyl - 2- (4- benzyl - pi'per azi n- 1-yl ) - 2- oxo- et hy

dj
benDSr{I‘SEI i credtugio- sty s preipazin1-yl-2-oxo-
!}f\l‘f}ﬁ-ﬁgﬁ?lﬁz?' k[ ggrﬁfypbﬁméwmlmreﬁfew%nyI \JactylQrfdet hy
benzNI{ISBI (B(BrtZVI-EI[édBdn@mﬁthY@ml Ppipereginatiyde-ogo-ethyl}-N-(4-
pﬁﬁém ARG ol hamy 1 BhES) RALidnge) -2 oxo-ethy
peﬂ&l&[@c?nI-Be\Hz)/I- bemayd-[4-Byfithidinisty|Hetiofssibetazipbeylothf]-N-(4-
crméyylia%wﬁ (triflyormetpyl- ph@@flh@crrylarn@@ 2- oxo- et hy

I b

b]eniﬁf[fs R e e DRUe MR s 2 2203 i (- oy
bér%WWéthth&&ﬂpéb@@ﬁﬁ& 28

N-[(S)[hs’l(_BenzyI 2- (4-benzy :{geram n-1- 2- 0X0- et h¥\|

7L ST Ry e aa B gy vlarﬁtﬁyllpup%azm Sethyll
PR 2 SRy HeL ARl aMey DR SESINBE S 1. benzy

-2- (M- {bﬁéhzﬁemlybéi{éz(Bﬂmethyl benzyl plperazm 1-yl]-2-oxo-ethyl}-N-(4-
pyrﬁ:ﬁ%gyﬁ)b%y #;Q lggluogométrhly ﬁygceramlde
N [ (ﬁ)[g&l ﬁ%w!,/r ;g& %?Iéa_ewzabewnﬁﬁ 37)-2-okoYdthy BN By N¥enzyl)-
33®I-t0b4|1@6r am yI ) - py_ri din-3-ylnethyl]-3-(4-trifluorom
o 1 (RS BEATRES RS s gromety-opn g RiRerRA Y ety
N2(4qowrdﬂi IaWIIbeNz{(mspwﬂnﬂwroznefthylb@mnyl acrylamlde

trifluoronethyl -phenyl)-acry

I\I- [ (@)[(é} B&engyl- %Ifr zbeﬁléh'z@ﬂpeﬁcﬁzﬁéﬂ 748 %%Oﬁtwlkfﬂdﬁdorémwphenyl)-
I t
Ni gnd\;r% %W?éh rl%rrnr{gehyl phenyl ) -acryl am de,

II\I [ (N &)[g&}?;ﬁw%Qﬂ%eWmemn a)-B-okoydthylR3axesretityphenyl)-
- - et hoxy- _
Ndérﬁtp}gljb@z(yﬁ %/CrrY'ﬁIrU%‘? omet hyl - phenyl ) - acryl ami de,

| n[ (1@ ? %ré ??%Sg}lli(@P%{Hf?ﬂﬁﬁ@é%-o&b[@hm’-'l\r-@-Qﬁ"y%enzyl)
3;{3/IfI)J083 (Mnenhloﬁ(ytpdneoy’e{amwlammnyl )-acryl am de, 15

N [ ( )[Ié) F %Zn%kgleé é;he;%%{l]lzglperpa{z?neq aﬁ e o&oyet%yl? NO((4 pyrlcp A-2- -yl-
b@ni{y‘f‘) =8 6ftﬂuﬂuair@m@tﬂwi yHBi%ns’J?/ &Ihﬁd@ de

enzy enz I pI per azin

- 2- oNd(%)rhﬁe}nzw 24 @@nzwlrmpemn beﬁ) 2 oxo othyl]-N-(4- h}{'I-Lenzyl)-
334 etRokyt2td-binh AT LRI - acHARIYL) - acry! am de,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[2,3"]bipyridinyl-5-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-3-methyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[4-(3-
dimethylamino-propoxy)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(6-methoxy-pyridin-3-yImethyl)-piperazin-1-yl]-2-oxo-
ethyl}-N-(4-pentyl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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N-{(S)-1-Benzyl -2-[4-(4-ethyl -benzyl) -pi perazin-1-yl]-
2-oxo-ethyl }-N-(4- 20 pyridin-2-yl-ben

waQ 200y080(31-t ri f1 uoronet hyl -phenyl)-acryl am dePCT/1B2006/053868
N-{(S)-1-Benzyl-2-[4-(3Him ol - 4-yl met hyl ) - pi per azi
n-1-yl]-2-oxo-ethyl}-N (4-pyridin-2-yl-ben

S Tl e B RN B MRS oko G 43 6 dimgthoxy-
pﬁ&mﬂ‘)‘ I[\I2(44et]1?'-kﬁéﬁ2ywdbdllaﬁ1lde

| et h A-trifluoromet hyl - phenyl)-acryl ani de, 25
N { (St B@ww 2+f-bepayl-gipprazpy )b)e&-pfbjetbylbér (@flupra-4-

el B i e h o EAGHATREY  ari ce.
N [ (ﬁ)[(s BEwhEY - 2~m>bén2y|(ﬂpémzamly1)22 YoxeestAyll-NPj4PE, £-8ihydro-

-et hyl ] ridin
TURES IR Y R R ARt paerﬁm _agiyiRmide,

N [ (I\ﬁ)[ilépyrl di kl’% ﬁ%ehgglz%énzyﬂfﬁgﬁpg %tpnéi &mﬁenzyl

34‘(\B{fl(18bo -4- tBﬂmszneZhydWry( dagpylantide- 3- yI met hyl - p| per azi
n- 1

zyl )~ % %nfzvh%&ﬂn?@ﬁﬁylrplpswﬁn)w)a%pgpﬁmw -pyridin-3-

yihethy? ;‘{Eﬁl%ﬁrp%ﬁ%Bgé?)flgaé%é?ﬁl@%n 3-yl met hyl - pi per az
Zyl )Nﬂ($)44BGnEVH@*(¢+thhylelppmvﬂ )W)aﬂwbaﬂthyli%N MEL3-
Q71046075 PCT/

d'Nll '@ ?”H”CBBF&RHXY% ngﬁfzggﬁap@ h&éY&hE”M‘éﬁ?{/Y'arB‘é#zyl) pi

peramtgve Y-N-f(8)-9%48nzyl-2- (4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-3- (4-
et hyl) rilze/ pg/rl) di n- 2yy (benzy pg trl}“uororret%] -

trlﬁhgwngthabplyermh aerylamide,

N L N PR 2 beh 2y BB L P RR S i - RE[ 26t Benzy -
34mﬂho% a4nﬂu¢r6hmhwmtdwl adm@ﬁydié acryl am de, 5
) - 1- Benzyl - 2- 0x0 gfll‘l ni di n- 5- yl met hyl - pi pera

Zi L(N -[p1(p-Renay-pinerazn- 1p¥/|h h=(2= thor@ebenzyl) -2-0x0-ethyl]-N-(4-

p;ﬁ_ctr}g)gylg{a%gtz@q l‘igfrf(f’lgs Limné%ypgﬁgﬁ{raz?@%@% 2. oxo0- et hy
I ] I\N([(B)eHBDn)zyl -2-(4- benﬁ%;lnpllperaeil:nr 1ny!1rr? O(ljgo ethyl]-N-(4-morpholin-4-yl-

b‘P@Z[Y S?i‘i-trﬁé%?[?meﬂ‘yéﬁgﬁﬁyl (ACPYATEIGA- 2- yI net hyl - pi per azi
zyI 2# {'B}é!nfb_ylt%frog(ﬁe 3. ﬁ‘; pwldlﬁ ¥I%1éfh¥lbﬁperaz -1-yl)-ethyl]-N-(4-
p)M+c[ [ S)ylb%eylz)y’i (Qtr[flmo(cBnemyhpherm)dhagrly)arpldper azin- 1- yl]

o1 YNGS e rBa Ay e P g N-16-(4-pyricin-2-y-
pupbfa(zﬁ) B ]yI)BﬁWd{h 32y|gréetmpg;(h =Rl RSO AYd Ry JonEny ) ZacPyanfddly
-Benzyl-2-[4-( 1% imidazol-2-ylmethyl)-piperazin-1-yl]-2-oxo-ethyl}-N-
(4- pyr|d|n -2- yI benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-phenyl)-acrylamide,
N-[2-(4-Benzyl-piperazin-1-yl)-2-ox0-(S)-1-pyridin-2-ylmethyl-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(6-methyl-pyridin-2-yImethyl)-piperazin-1-yl]-2-oxo-
ethyl}-N-(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(6-morpholin-4-yl-
pyridin-3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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3-p-tolyl-acrylam de, 15
N-{(S)-1-Benzyl - 2- oxo-2-[4-(4-trifluoronethyl-benzyl) -
wWerpenaorn- 1-yl ] - et hyl } - PCT/IB2006/053868
N-(4-pyridin-2-yl-benzyl) - 3- (él1 trifluoronethyl-phenyl)
acryl am de,

|N]-[§>, [@F%&%éﬁ f%))e?]g{l]lzglpe alzaner af o}<oye|tp1yl? NoIEY L.
p%élﬁrﬂyfylﬁby\’ld?nﬁ ylﬁféiﬁyl] 3- @Qﬁﬂumhyl phen)yl) acrylamide,

I-Benzyl (4 enzyl pi perazin-1-yl - 0X0-eth
1] - 3N([4§)b*r@&mzph%ﬂ%b)enzgloplperazm 1-yl)-2-oxo-ethyl]-N-(6-phenyl-pyridin-

S NIPREFD 4 R0t he AS L EhET P Remiamicen 1 y1 ) - 2- oxo- et hy

I] NN([8- (ﬂtAbdtyle{ﬁﬁer/’a)ﬂrM yI pyrldln -3- ylmethy d] N-[(S)-1-benzyl-2-(4-
3- (3-fl uoro-4- et hoxy acry
bepzy{-girerazenizyl) 220>(Qtet5szC§f 4- Eﬂfb@r@"ﬁemykpbewylizagwdﬁr@m
lkymgfsr?p?yqﬁzv %:bgrr}?glgﬁ}%%azﬁﬂ %/'Ité'ofxb%fﬁﬂm PLYM phenyl-
pltielfs(zﬁ) 1Jyl)Bb@rzw|]-2~(44ﬁfm6mlemlmeay|)mcaywﬂn)dez oxo- et hy
[]-N (4 et h t hyl
- phehlsl(S) ge)nzgh? &@%enzyl plgerazm 1- yI goxo ethyl] N-thiophen-3-

ylﬁﬁegt}'(\ﬁ) Zéﬁﬁ?l%yérpgfgﬁlﬁ?ﬁ?@ﬂybcﬁl'lé?ﬁlﬁéz' n-1-yl)-2-oxo-ethy
yl rrel’tleﬁ)—B—E{ezt}zw Qﬂﬂmaﬁcmmdtmd hemzyijipiperariyl- &yl pxo-ethyl}-N-(4-

p)'(\rlic:llrﬁé)(ﬂ t@(rﬁy Benﬁyéogﬁtr lglp;')oemg yl- Bhgr%ﬂ aécrrgllalml)él ) - 2-oxo-ethy
3- (4nIes P/P?I(hl)ﬂenﬁfﬂl%l]zsbﬁazﬁ@ﬁ W|)aﬁlo% ethyILB (4- quoro phenyl)-
N[ (S) 1 Benzy benzyl - pi per azi n- 0Xx0- et

Nt (B=pyridin- 234 benzyl) acrylamlde

di rre‘)ht‘tg%r yl%pizglrg R&: )Qé%zytl)le&%g}a]z'insﬁ yzf) éro'xgleqﬁyl?ﬁﬂf gthyPBenzyI

enyl

34 f1US)o- @9&6*1 Mbry?arﬁ@zie(ﬁ met hoxy- pyri di n-3-yl nmet hyl) - pi

perazin

et hyN}l(- 1+ é%éﬁlr% (41benzylpiperazin-i rilF 2 wap By Ir-[opirehydroxy-

eI TR O

|'] - 3N{[35(3-Blrst- bmeyazm 1-yl)-2-ox0- S) 1-thiazol-4-ylmethyl- ethyl] N -(4-
pN—ﬁ”@éﬂ'ﬁ%&Maﬁt % ('gg?%ﬁ%ZhIY? %{anigﬁ?{lafn'ﬂe) 2- 0Xx0- et hy
lnl:t ﬁlél pL r1|9}/I42 Az A[n%t{)}/l %lperafl I1 )geﬁzo%o)eth IJ l\| 214 nPentyl benzyl)-
354 trlfluoromethyl phenyl)-acrylamide,
[@(E%}Zr%yhé (945 ée%g{)lzglperpa{zrl)neq aﬁ E o%<o t%yl? Noféo me¥hoxy-
et'HDk?)Oﬂ)l‘Hd"@J@ﬁrr%‘tWI])-f‘aQ@ﬂﬁﬂ’udroﬁTe(tH‘yIIdHeHyH%fc‘PﬂSHWé pheny
N [ ( Ps)[(a} B@ww 2{4-bepayizyipersiziei ai)-froxoyathy pNofdotdeety -
ot B Y onren heRy PERR T4 e,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(6-methoxy-
pyridin-3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-thiazol-2-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(2,3-dimethyl-benzyl)-piperazin-1-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-ox0-2-(4-thiophen-2-yImethyl-piperazin-1-yl)-ethyl]-N-
pyridin-3-ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
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N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
[]-N-pyridin-3- io

WQ ovg0kopls 3- (4-tri fl uoromet hyl - phenyl) - acryl anP@eIB2006/053868

N-[(S)-1-Benzyl - 2- (4- benzyl - p32oera2| n-1-yl)-2-oxo-ethy
[1-N-[4-(3

?;rglt}mé%)a{n Bnenzelrg I?g@/ nz;ple&é rézm 1 y? otxgoeﬁxyl?ﬁen%ll(}m L
IHJre%%FIZyLLt hmb(aﬁ)ménﬁﬁaﬁahw?a&&wﬁ.@éyI pi perazin-1-yl)-2

0X0- et trifluoronmethyl-phenyl)-acryl am de,
15 N-[(S)-1- Benzyl -2-(4-furan-2-ylmethyl-piperazin-1-yl)-2-oxo-ethyl]- N- -pyridin-

3K RS R e R R Righfgd - - v1) - 2- oxo-ethy
> (2Nf{ SP1 Bohzl-2 4 yoluodmidiy udmgwplp@@m ai]deoxo-ethyl}-N- (4-

pyri r@,;zoy@%?%ﬁg @\fd(ﬁl%rygﬂm?emﬁ gm SJ-1-{ 4-chl of o-benzyl)

amide

| | | T
G b e S e
QJg]-béhi)"r)‘ﬁqﬂfﬂhﬂlh@rfOrrfbtWI ph%ﬁlyll acrylamlde rcry
enz ri uor one
N- [ (r\é)[ *B%rWVL %iﬁ)p@ngyl(m%ggﬁzmﬂ rVJ)Z@ ﬂXﬁﬁth}!}] bbﬁ%@r@lethoxy

et'Hﬁ%nYha)y §§,t ri ]f:T %or orr%lfﬁy hth%enﬁ%tmgjrh%ngr% acf;rylamlde

N- [ (1I9)[Q)- BEeryy-2-¢-bebeplzyiperszied atj-2-okoyathy RNeaetioky-pyridin-

3 aﬁraéfh&s A L Bl fee i Roanyi-eptamices. (4-t i 11 uor omet h
%hrzyi @-'(h%nzylzﬁpé}‘a{z ) y:l-)' @%&éyéth@] MLG( sz hm_droxy

()]
H-| m gazol perazi n-I-yl]-2-o0x0-et
ethyl) pyetingi- ammthyblgm ayyllmemy{}zqs {4- trfflu@mr@ﬁﬁ"ty]hphenyl acrylamlde

rNé)henyl )-acryl am de,
[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl ) - 2- oxo- et hy

| ] NN( S et iBEnz Ieﬂ-(léﬂehzyl plperazm 1-yl)-2-oxo0-ethyl]-3-(2-fluoro-4-
(4- met hoxy- phenyl ) -acry

trlﬂwp@matthmfz%w)deérWMﬂ 2 )91bﬁnzylér>a§rx|@p1df~ pyridin-2-y
| met hyl -ethyl]-N-(4- 30 pyridin-2-yl-ben
zyl)-3-(4-trifluoronmethyl -phenyl)-acrylam de,
Tlhé oBpolnBe rofythe Zofrdulaa- anret hedfulpfor ithle nreztmenetihgilo) Péyention of
zin-1- -2-0X0 | . ,
th@t wﬁiﬂ%ﬁ%%@ﬂﬁbhﬁeﬁlaﬁwﬁﬁ'ﬁﬂyInja'ér-'%A-t rifluoromethyl -
phenyl ) -acryl am de,
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n- 1-yl ) - 2- oxo- et hy
Inl pré-grebodimemdl the #vghtion relates to a method for the treatment and/or

p%}/hehtgé n\% %@n‘aysgﬁéée,gngl i B%gélg?t hémaﬁhenggrla sgd method
cd\’nbl(lé“‘rh%lac%ﬂﬂé‘tbnﬁg(t‘b *ae@éwﬁecp'do%hﬁlmﬁcéut}’da)lyza&wé hidlnt of a

0XO0-
Cqmp@umdd formuwa ).- pyri di n-3-yl net hyl ] -3- (4-trifl uoromet
hyl - phenyl ) - acryl am de,
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
AlfLirthef Bspbanayt theypiedient invention relates to pharmaceutical compositions

comprising a compound of formula | and a pharmaceutically acceptable carrier
material. These pharmaceutical compositions may be used for the treatment or
prevention of the above-mentioned diseases. The pharmaceutical compositions
can be used for enteral, parenteral, or topical administration. They can be
administered, for example, perorally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions,
nasal, e.g. in the form of sprays, rectally, e.g. in the form of suppositories,
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3-ylmethyl)-3-(4-trifluoronethyl-phenyl)-acryl am de,
5

WORG0GH4H7ACet yl - pi perazi n-1-yl ) - pyri di n- 3-yl mer¢il/IB2006/(53868
(S)-1-benzyl -2-(4- 33
benzyl pi perazin- 1- yI) 2-oxo-€eéthyl]-3-(4-trifluoroneth

odiepidaie e Bné 55 S inisstionsaluians ot infusign soluigns: grylopicaly
eyl iMNhe%ofrfi-o?Rgflents, creams or ojls.
pi peraZ| n-1-yl )-benzyl] 3-(4-trifluoronethyl-phenyl)-a
cryI am de,

Thef Er&e{nﬂ Eﬁs&nye\l),atpggo thbeeﬂéé{ of &' c%(renrpaozdnd o]T err?wIa 1¥5P e pr)éparatlon

ofy ﬁ@fﬁadeuﬁcél%dmpéélﬂ@rﬁaﬁf@tthé' trédtATRt Jandifdrypratelifon of the above-
-Benzyl - 2-[ 4- (3, 5-di net hyl - benzyl ) -pi perazin-1

mﬁij‘gl?'ﬂ@d ge6asehyl } - N- (4- pyridin-2-yl - ben
zyl )-3-(4-trifluoronethyl -phenyl)-acrylam de,
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
Thé PBeddetionuof mepblealymaceutlcal compositions can be effected in a manner
N-(4- |d| n- benzyl% acral_ am de, 15 ,
WNCE‘(VYJﬁ Bgﬁlﬁltoﬁn&@%é‘h vhillg &Ff&?ﬂ_(qe@fgr_eza%eéﬂﬁy Gibson,
EgildrN‘ Fﬁaﬁﬁgé’é tfegn ?Véf%rm lation, and Formulation, IHS Health Group,
-(4-fl uoro- p enyl acry am de,
Englevdpdl CRend$A; 2004; Benmiggtopi géea3ciande wany-RPrackice elf IRharmacy,

- .6- - hydr - : .
20tbe Estidmn o aplitE (Callsgensl FAmacyaane; SeigarabY npiinging the
dé’ilf?l'b)éb) céf )szﬁHédcﬁ formula I or their pharmaceutically acceptable salts,
[2-(4- Benz pi perazi n-1-yl)-2-o0xo0-(S)-1-thi"azol -4-y
on)trmlaﬂyunewm?:G]naMo(MWQIm Qe dﬁefageymcaﬂynvaluable substances, into a

tr.i 1l uo th n c ni_de .
ot it ot lor by SRR, e g, taprpeutioally
corhpitidi4-qusiat o tiGa @ttier materials and, if desired, usual pharmaceutical

3-(4-trifluoronethyl-phenyl)-acryl an de,
auyas- 1- Benzyl - 2- (4- benzyl - pi perazi n- 1-yl ) - 2- oxo- et hy
[]-N-[6-(2-net hoxy-
et hoxy) - pyridi n-3-yl nmethyl]-3-(4-trifluoronethyl -pheny
The canppluads & fornilfla | or the above-mentioned pharmaceutical compositions
m%/[q&p%ﬁq EggéHb[corSéngﬁgﬁ vxlnthIo Rgrgrzh%_ré_%hér 2heor)a(18éut|ca¥ly useful
stidR c?e7s' %‘&'Wlt)n BeRAY bhiidaldtiald IikbugneRh&y ! qRERY.! thRroquine,

crylam
aMO[j(aS)J+r1B Bemequulneg 4- bémaglingi péafenoguibeyl )p&rorixie- eamtymalarials

| ]-N-(6-methoxy- , . . : :
%{?ma"*w '3 ay‘iel%ﬁyth?r agepyngte).¢ |IRygrsiemne pHladane, cagmalarials
e@“ dEansidar hydroxynaphtoquinones (e, atovaquone acroline-type
( S)-l-B) yI¥2- (&f- t?enzcill pi pere$2|gn 1-yl )92- ox)o et hy P
antjmalaripisa(edd. m/romyldlne and other antiprotozoal agents like ethylstibamine,

A T LT P ——

ro)b'ah@m@xﬁlf@ﬂtli‘r)dx} Tﬂl\élél'%olp)’(ﬂ' dinfordzyle; BEOroxime, aminitrozole and the
zyl)-3-(4-trifluoronethyl -phenyl)- acryl am de,

kg [ ('S) - 1- Benzyl - 2- oxo- 2- (4-t hi ophen- 2- yI met hyl - pi per az
in-1-yl)-ethyl]-N
pyridin-3-yl met hyl -3-(4-trifluoronethyl-phenyl)-acryla

The geesent invention also relates to pro-drugs of a compound of formula | that

convert in vivo to the compound of formula | as such. Any reference to a compound
of formula | is therefore to be understood as referring also to the corresponding
pro-drugs of the compound of formula |, as appropriate and expedient.
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N-[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl) - 2-o0xo- et hy
WO RooRopprs di n- 4- PCT/IB2006/053868

yl met hyl - 3-(4-trifl uoronet hylng)henyl ) -acryl am de,

N-[(S)-1-Benzyl - 2- (4-furan-2-yl nmet hyl - pi perazin-1-yl) -

- 0x0-eth -N-pyridin : .

TS i rbaiidss o A (TR ob®f Hiie- preRsiet ) In¥eRYanMae, be Prepared
a&‘:cfr&iiﬁg' fo Be&Zpocéalirts( dederficdPhBydin P@RRBLILHPI £ETRSEMDEd in the

-yl ]-2-0x0-ethyl J-N-(4- pyridin-2-yl-ben
exparymaatadpant. f | uor omet hyl - phenyl ) -acryl ani de,

N-[ 2- (4- Benzyl - pi perazi n-1-yl)-2-o0xo-1-thi azol - 2-yl net

hyl -et hyl ] -N-(4-pyridin- 2-yl-ben
Inﬁ%’ér)erﬁl', @ft-dhienficalarisesriyationeheimybe parbithédiadeording to well-known

[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl)-2-oxo-ethy
stepd engthogelpriesy ap odescribed in the literature or as described in the
' -pyridin-3-ylnmethyl]-3-(4-trifluoromethyl-p

p@é%#’@a@ﬁ%}f"am de,

N-[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl) - 2-oxo- et hy

I@;-Fiﬂl\l- (6- ert hoxy- pa/ri dtj n-

Prenarafiamel gampeunds ol fiofawdads hy - phenyl ) - acryl ani de,
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
[]-N-{6-[(2-hydroxy-
et hyl ) - met hyl - am no] - pyri di n- 3-yl net hyl }-S-J}lﬂztri fl uor
omeidyyT - phenyl ) thcryl amide, 15 and = ,(H,C) ﬁ X

NN
N-T(9) - 1-Benzyt- 2~ (4- benzyl - pi gerazin; 1-ylY) - 2-lpxoj et hy
Beqwn3< <P ubr ok 4- rlgOC\N '\PJ

tridflu honethylﬁbhenyl)-N—(4-pyridin-2-yH-b zyl)-acry
| am de.” The compoynds of the formula |I are useful for
the treatment andfor prevention of 20 the di seages
nment4 oned hereimp especially malaria. I n ong

enbodi nent, the invention relates to a nethod for the
treatnment and/or prevention of the diseases| nentioned
herein, especially malaria, said nethod conprising
adm nistering to a subject a pharmaceuticallly active
amount of a 25 conpound of formula I. A further
aspect of the present invquion relates to

phar maceut gtal conpositionsy c®nprising a conpound of

for mahzmyT a Ahar maceus |y accept carm erX< ¢
mat (ﬂai%). Tﬁm phgr rrggeﬁti cal conposi tnia%nb?/rr@ R
used f\ot eat ment or 30 preventqn g!/ifé\)(
aboveHnenti oned di seases. The phar maceufi cal
conpositions can be used for enteral, paren(?eral, or
topical adm g stration. They can be admnistergd, for

exanpl e, perorally, e.g. in the formof tablets,
coaﬁd +abl ets,

Rty Y= Cl or OH
R2
/
n(HoC) NTOR!
R3-NN N
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dragees, hard and soft gel ati ne capsul es, sol utions,
emul si ons or suspensions, nasal, e.g. in the form of
WG papss075 ectal ly, e.g. in the form of supposiPGFIB2806/053868
WO 2007/ 046075 PCT/ 1 B2006/ 053368 33 parenteral |y,
e.g. in the formof injection’ solutions or infusion
solutions, or topically, e.g. in the form of
ointnents, creans or oils. The invention also rel ates
stiehBe-use of a conpound of formula |I for the
preparation 5 of pharmaceutical conpositions for the
The Excrprotecied Aotineacy dntdrohe ebupled wiblo as-Ndesbsiiteied piperazine

[ . Jh duct | f th ical .
2 By BT ol 8 ekt oflatilay 4ot RLFR 68 £ TR yin @ solvent
sith A8@MWEMaDMP opRYeRPitERNaSHih |ti$é18ré‘setri¢@ dird baseeut®ras Hinig's
exapgl e Mark G bson, 10 Editor har maceut i cal

basesf Hiatylaming emd-Fthumerpbeline s sal the dniriplediate 3. Boc-

oBtEIBAYs LETa) §€me€é’<§%t Eﬁ@&ﬁf&%th (es giq%ﬁs 6% the HCI-

sdlobt R@%mfneﬁhmrﬁmyatamwﬁmmbe byfILh)(sdwltngmtdﬂdehyde derivative
descri bed conpounds of formula I or

5é%’é‘?%@@HP‘i"@aﬁW%@@eﬁﬁ%%‘%‘éﬁttge 'mtﬂ& |”(9F15’PP3¢’[¢CH in methanol in
th%oﬁéélﬁdeo'bf""at Ba@éh fich h§§ atﬁ)i%FH Hey Y atHAP! & unstable imine

tances, into a ga eni ca mnistration form
inteygestdnae wiith is t&dLﬂiekjeat nh ewritht snduam harehydride to glve the secondary

thera eut| atihle so qui.d carr
e praniedila 8 (GSTaRETY B canite peyRlacRC Blfercan 2o onloride 7 (¥
= ] |V AR RabiENSOIPORIRENOENP br Be6 MMl inthe!dt8sence of a base such
above-nment i oned pharnaceutical conpositions 20

aalHnige basal omacearbpxdic apiow't (Y en@Hr byrdhe hﬂlpecvfya coupling /
f b h oth
alVBAR b B e e G M Ee IS B 2T sdvett Bl om, oM or

acaToditrag Wt nein rRf bﬂﬁ;@hﬁé of Bf ba®6IeLIOe ast Bl LReIbASE)triethylamine or
peroxide antimalarials (artem sinin, artenether,

Nametéwuﬁgruo@phn@w pivetthafinabcampe aars® 196 famaulad ar i al s

(e.g. Fansidar), hydroxynaphtoqui nones (e.qg.
at ovaquone), acroline-type 25 antinalarials (e.g

Ty peoedutie m@)th@rp*ephl‘mronamftmmpdbmbf frandla IIdé@cted in scheme
et hE/I st i banm ne, ydr oxy stl | banmi di n nt am d

2 sfar %ﬁdﬁﬁlﬁlc“‘fﬁﬁrﬁ‘a}ﬁ}'PQrﬁ ABe 3qPeRgEMEnY! Biepdiith A aldenyde
AL BOKndER! SORARSAY </ iaR0liS T[ﬁgee Bb4dHRY BBove) to give the

am nltroz e and resent i nvent
seedcemar)eaanmwtternpednaw l@svhnfh aam@&mnynf&ledfoyfe:manla@ amd chloride

7§uc=h CIZ%Q{ r%rg%tgllplgr%cg\\/e?rg Ilgetclgﬁ%aﬂgggt%%itﬁlfe ifnot'hgu plrgsénc?esof a base
such as Hunig’s base, or a carboxylic acid 7 (Y = OH) by the help of a coupling /
activating reagent such as EDC or TBTU in a solvent such as DCM, DMF or
acetonitrile at rt in the presence of a base such as Hlnig’s base, triethylamine or
N-methylmorpholine to give the intermediate 11. Hydrolysis of the methylester
group by a base such as sodium hydroxide in a solvent such as methanol at rt
leads to the intermediate carboxylic acid 12. The acid 12 can either be reacted in
an acylation reaction under conditions as described above with an N-4-substituted
piperazine derivative 2 to give the final compounds 8 of formula I, or compound 12
can be reacted with 1-Boc-piperazine 13 in an acylation reaction under conditions
as described above to give intermediate



of formula | is therefore to be understood as
referring also to the corresponding pro-drugs of the
W@ apowids of fornula |, as appropriate and expedi/EB06/053868
WO 2007/ 046075 PCT/IBZOO6/053§§8 34 The conpounds of
the formula | of the present invention may be prepared
according to the procedures described herein,
especially as described in the experinental part. 5
stergeneral , all chem cal transformations can be
performed according to well-known standard
nmet hodol ogi es as described in the literature or as
described in,the procedures bel ow. Preparation of,
cowpo;gp eofifornula I: 10 R2 R2 n(H20) FhF
IN'X"RT?Boc,, NO+d ) Boc,, NNJ HOH N
1 g%§N2N%Q\n(hQC)QMX-~ RL_R3 Hwn( H2E)
R3~ 2- X H2NR HHO 6 4 OR4 J, YYgdlor OH
R2 n(Hzcg)On_x1R3/~N|\U R4), Q0 8 100
5

R? R?
/ /
n{H2C) n(H2G)
O.
RS/\/’\L OH - RS/\/’\L ~
O O
R N0 T 49 H R¥ S0 7 144
N
“ L)
N
5 ] N 13
N Boc
|
X\R1
R? /R2 B
oc
(HoCT N n{H2G) (\N/
N
RS/\N)\”/N Rs/\N
0 4/J\ O
R4/KO 8 R @] 14
R1
R2 |
(H,C) N/(CH2)1 2
]
R3-NN N ((ﬁ;H |
0 2)0-1
R4/ko O 16 ﬁ/
17 H /R2
n(H2G) r/\NHxHG
N
- o RN
- J\ 1 R4/KO ©
15

R3NN N )(])\ 18
R"'/J\O O R Y

Y= Cl or OH
for X = -G(=0)-
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WD 2007/ 046075 PCT/ |1 B2006/ 053868 35 Schene 1: The
Boc- protected am noacid 1 can be coupled with an
WORM7H4033 i t ut ed pi perazine 2 by the hel p of BCT/IB2006/053868
coupling / activating reagent37such as EDC or TBTU in a
solvent 5 such as DCM DMF or acetonitrile at rt in
the presence of a base such as Honi g's base,
triethylam ne or N nethyl norpholine to give the
14 WHEEHRIGSbB et teBRAde A8RNABRE EbRMtbEs WitHaLECY ireGbkaNE %o give the
by reacting 3 wwth HCl in dioxane to give the HC -
amile pefcursny Hariwlach me eitherdreaatedt unbiet hediaiiveeamistatior ezbnditions

ith a | dehyde deriyative nder re i ve o
withi AR ES R eRE 111 solahh B06h " g eagetepitie in the
prEbRes @f solliun® ttificotoxsRbRfdie ashhseedudingagent to give the final
triethylamine to forman unstable imne internediate

ceifpewndss 17 eafutarmula | tormihenaswir U Ban digy aeylatedt withi keagent 18
. e ..

i, SFERRED ts bRt 2EBUETHR B Reo AT ROHEEYS 7P, B aive the
firsl icoadporinsie I 1@esft fokimika DCM or acetonitrile in the

presence of a base such as Honig's base, or a

carboxylic acid 7 (Y = OH by the help of a coupling /

15 activating reagent such as EDC or TBTU in a sol vent

such as DCM DMF or acetonitrile at rt in the
Tihe dslevdpg afxamples diustrate e Hyentors budse, notr lireit Higé acope thereof.

N- et hyl nor phol i ne.to give the final conmpounds 8

A@ierpggrnﬁ?}p@g'a_re? eﬂl'rbggdure for the preparation of

conpounds of fornula | depicted in schenme 20 2 starts

bg a reductive am nation of the am noacid nethyl ester
Abbrgvigiions (a$ deeg diereidsri vati ve 5 (under conditions

simlar tg those descri bed above) to give the
a%‘econdaryg%qﬁorvg‘ i nternmedi ate 10 which can be acyl ated
Bby eit hertepinbagjiekyeatsgriye 7 (Y = d) in a suitable

solvent |ike or acetonitrile in the presence of a
Blase sucBuls Honig's base, or a carboxylic acid 7 (Y

= by coupling / 25 activating
Drcéé}bgent s%@ﬁldggh‘%%noe? TBTU in a sol vent such as DCM
DIPNFAor  abidapropylethglahinet in the presence of a base

uch as ;g,ni 's base, triethylam ne or
DMFret hyl yiferanamidgi ve the intermediate 11.

M%gol ySi g yl ester group by a base such as
Dso I um hy%}@éﬁhggglfﬁﬁggsol vent such as nethanol at rt
ED€ads t o WNH8-Dimathyradiiremopgl)dhdsephyleasoodinid. The acid

can either be reacted in 30, an acyl ation reaction
EbSBer  contrareadv Eoianetng Al RER: th an
E{N-4-substfyt ed  pi perazine derivative 2 to give the
final conEounds 8 of formula I, or conpound 12

EtOAc thyl acetate

EtOH Ethanol

Ex Example

Fmoc Fluorenylmethoxycarbonyl

h hour(s)

HPLC High Performance Liquid Chromatography
HV High Vacuum

LC-MS Liquid Chromatography — Mass Spectroscopy
Me Methyl

MeOH Methanol
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can be reacted with 1-Boc-pi perazine 13 in an
acyl ation reaction under conditions as described
W@RWvM44005 gi ve i nternedi ate WO 2007/ 046075 PCT/IB2006/053868
PCT/ | B2006/ 053868 36 SChenE*%g IR ~R2 n(H2C) O
(H2C) HCA x H2N O~ + R31)" NOHO 9510 O
R~-Y7 Y= O . or R2 /R2 n(H2C) n(H2C) R3"N OH R3"N
MH.  Ra--, DHWEE? H Ra-k-0 0 11 NHJI N2 N C 13 Boc

WS Rl R2 /Mggsrgdé%%écé y- NX,RL n(H2C) ~NBoc ~R31-1---~N
N R8N ~ N ' 08RIOO0 14 RLR?2

PBS Phosphate buffered saline

prep. preparative

PyBOP Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate

quant. quantitative

rt room temperature

sat. saturated

SK-CC02-A 2-(Dimethylamino)-ferrocen-1-yl-palladium(ll)-chloride
Dinorbornylphosphine Complex (Fluka 44696)

TBTU O-Benzotriazol-1-yl-N,N,N’,N-tetramethyluronium tetrafluoroborate
TEA Triethylamine

TFA Trifluoroacetic acid

TLC Thin Layer Chromatography

tr retention time (given in minutes)

uv ultra violet

Vis visible

General Procedures and Examples:

HPLC conditions:

Analytic: Zorbax 59 SB Aqua column, 4.6 x 50 mm from Agilent Technologies.
Eluents: A: acetonitrile; B: H.O + 0.5% TFA. Gradient: 90% B — 5% B over 2 min.
Flow: 1 mL/min. Detection: UV/Vis + MS.

Preparative: Zorbax SB Aqua column, 20 x 500 mm from Agilent Technologies.
Eluent: A: Acetonitrile; B: H-O + 0.05% ammonium hydroxide (25% aq.). Gradient:
80% B — 10% B over 6 min. Flow: 40 mL/min. Detection: UV + MS, or UV +
ELSD.

Chiral, analytic: Regis Whelk column, 4.6 x 250 mm, 10 um. Eluent A: EtOH +

0.05% EtsN. Eluent B: hexane. Isocratic conditions, usually 60% B, over 40 min, 1
mL/min. The isocratic mixture may vary, depending on the compounds.

Chiral, preparative: As analytical conditions, but on a Regis Whelk 01 column,
50x250 mm and a flow of 100 mL/min.



n(H2C)/ ~N(CH2)1-2 Rl R3~-N N O (CH2)01 R4~O 0 17 16
R2 n(HRCO/ -~-NH x HO 0 RBnN NJ R2 n(H2C) ~N~R1 R4
wW@2407/04975 R3" " ~N NJ O 18 R4-k-O 0 19 R1l ~l Y POHIBE20060053868

OH for X =-C(=0 WO 2007/04075 PCT/|1B2006/ 053868

37 14 which is deprotected under standard conditions

with HCl in dioxane to give the am ne precursor 15

which is either reacted under reductive am nation
EaRgid{ons with an al dehyde derivative 16 in a

sol vent such as DCM or acetonitrile in the 5 presence
Ste Bodi um tri acet oxybor ohydri de as the reduci ng agent

to give the final conpounds 17 of forrmula I, or th

am ne 15 can be acylated with reagent 18 under

conditions as descri bed above (depending on the

of Y) to give the fingk~conpounds 19 of fornul

The foll ow ng exanpl e ustrate the invenpj
not it the scope egof . Al tenperatures ar
st atgd In C, Abbrevifations (as—used-hemein): 15
aqueolS Boc teBocHiUt Yd@Xycar bonyl Bu Butyl DCI\[
Di chl ar opet hane N

©

(S)-2-tert-Butoxycarbonylamino-3-phenyl-propionic acid (3 g, 11.3 mmol) was
dissolved in DMF (100 mL), and PyBOP (5.9 g, 11.3 mmol) and Hinig's base (3.36
g, 25.99 mmol) were added, followed by 1-benzyl-piperazine (2 g, 11.3 mmol).
Stirring at rt was continued for 8 h, followed by the addition of EtOAc (400 mL). The

10 mixture was washed with 1 N ag. HClI (300 mL), sat. ag. sodium

hydrogencarbonate solution (300 mL) and brine (300 mL). The organic layer was
dried over magnesium sulfate, filtered and concentrated under reduced pressure to
give 4.375 g (91%) of [(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-
carbamic acid tert-butyl ester. LC-MS: tg = 0.80 min; [M+H]" = 424.34.

O /[ ;
BocHN HCI x HoN

) - (O
O O

[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester

15
Step 2:

20 (2.5 g, 5.9 mmol) was dissolved in dioxane (20 mL), followed by the addition of 4 M
HCI in dioxane (30 mL). The mixture was stirred at rt for 1 h, the solvent removed
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DI PEA Dii sopropyl et hyl am ne 20 DWVF Di nmet hyl f or mam de
DVBO Di et hyl sul f oxi de EDC
woR{3/0Bonet hyl am nopr opyl ) - N - et hyl - car bodi i m BCT/H2805/053868
Evaporative |ight-scattering getection Et Ethyl 25
Et OAc Ethyl acetate EtOH Et hanol Ex Exan'pl e Fnoc
| met hoxycar LC Hi

e B B GSehTs anene Fesides SHRg W H W%%%L?ng (quant. yield)

ol [F}@ 1Jb@or? Iwﬁ%}g%g%ﬂ\% ; oﬁo'mo%g%sﬁg%@ﬂ doa LY gaenzy)-3-(4-
trlﬁaorcrrneihm phery(lsjcryBnits shyshedlotde dpy- M@Stnohdéﬁﬁan@ [M+H]* =

3%%§ered saline prep. preparative 5 PyBOP

otriazole-1 -yl-oxy-tris-pyrrolidino-phosphonium
hexaf | uor ophosphate quant. quantitative rt room
tenperature sat. saturated io SK-0002-A

SENSi net hyl ami no) - ferrocen-1-yl - pal | adi un{11)-chl ori de
Di nor bor nyl phi ne Conpl ex (Fluka 44696) TBTU
O Benzotri 1-yI-N, N, N, N tetranethyluronium
tetrafl uopes te TEATrlethyIam'ne

HCI x HoN O N =
N H N
) g

.
T T

N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-

trifluoromethyl-phenyl)-acrylamide hydrochloride (2 g, 5.55 mmol) was dissolved in
methanol (50 mL), followed by the addition of triethylamine (0.562 g, 5.55 mmol)
and 4-n-pentylbenzaldehyde (1.076 g, 6.10 mmol). The mixture was heated to
reflux for 5 h, cooled to rt and sodium borohydride (0.6 g, 15.8 mmol) was added in
several portions over a period of 60 min. Stirring at rt was continued for 12 h,
followed by the addition of water (2 mL). The mixture was concentrated under
reduced pressure, to the residue was added water (100 mL) and the product was
extracted with EtOAc (3 x 100 mL). The combined organic layers were washed
with brine (100 mL), dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The crude material was purified by column chromatography
(silicagel, heptane / EtOAc = 1/ 1) to give 906 mg (32 %) of 1-(4-benzyl-piperazin-
1-yI)-(S)-2-(4-pentyl-benzylamino)-3-phenyl-propan-1-one. LC-MS: tg = 0.77 min;
[M+H]* = 484.44.

Step 4:
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TFA Trifluoroacetic acid 15 TLC Thin Layer

Chromat ography tR retention tinme (given in mnutes)
WQR00a1046025 vi ol et Vis visible 20 General ProcedeCEBB2806d53868

Exanpl es:  HPLC conditions: Apalytic: Zorbax 59 SB

Aqua colum, 4.6 x 50 nm from Agil ent Technol ogi es.

El uents: A: acetonjtrile; B: H20 + 0.5% TFA. G adi ent:

90% B -> 5% B ove mn. 25 Flow 1 nlL/nmpr

Det ection: UV/V M5. Preparative: Zorba

colum, 20 x 500 nm from Agi | ent Technol ogi €S. ﬁN/\Q
El uent: Ac onftrile;, B: H2O + 0. 05% aquon| NJ
hodroxide 25 ). Gadient: 80%B i over 6

mn. Flow 40 [/ min. Detection:
ELSD. 30 Chiral, Mnal ytic: Regis Welk
250 mMm 10 m E u: EtOH + 0.05%

, 4.6 X

. El uent B:
hexane. |socratic gonditions, usual IfC o B, over 40

mn, 1 nb/mn. TheYsocratic m xture may vary,

dependi ng on the conpounds. Chiral, preparative: As

anal ytical conditions, but on a Regis Welk 01 col um,

Ins @2 sEerinataegpher, oifarg-410tueromsathy-omangr agigs§254 mg, 0.099

mﬁ{%gé %Q(P\%%ﬁgzcnﬁ_ldla%?gfﬂ ?a]ne Ig\ﬁe& by'}'hg%%'dmog oq/ 1-chloro-

N(NBR=tAnie R {IpRIge@yV a1l 1Yé.2MiN0- 22pheiyl).- BlirdRg 0kas cahtifled at rt
% g(pm’m was [gl ssopltve in Dl\/Fbéloo ?rL) gn med At

fOPyIB%PTbes solgtlorlzwa@ whepl addastiHansauiiorhak 4 -(@shesgyl-giperazin-1-yl)-
(S5 hpfTB et et M Binigne (435 mo. 009 mmoi) i
dichloromethane (1 mL) and Hlnig’s base (39 ul). The resulting mixture was stirred
for 1 h at rt, followed by the addition of water (3 mL). The layers were separated.
The aq. layer was extracted with dichloromethane (2x 2 mL) and the combined
organic layers were dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The crude product was purified by prep. TLC (silicagel, heptane
/ EtOAc =1/ 1) to give 36.1 mg (58%) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-
yl)-2-ox0-ethyl]-N-(4-pentyl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide. LC-
MS: tr = 1.02 min; [M+H]* = 682.48.

According to the procedures described above the following examples could be

prepared:

Example 2:

SR [N] W@h I
H@

Acylation  of -(4-benzyl-piperazin-1-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenyl-
propan-1-one (43.5 mg, 0.09 mmol) according to the procedure described for the
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Stirring at rt was continued for 8 h, followed by the

addition of EtOAc (400 nlL). The 1o m xture was washed
wWawaomods0ks aq. HClI (300 nl), sat. ag. sodium PCT/IB2006/053868

hydr ogencarbonate solution (3p0 m-) and brine (300

m) . The organi c |layer was dried over magnesi um

pr%g@f 0}&5%{16@ 3nd. © %gg—tfr%ﬁglfourﬂg thyl- crzlﬁgamlc acid (21.4 mg,

0.069)m ﬂqohaegwé 4229(rﬂg QSQ Z'Mj oPNH@S)ain'éh%w}éi X4%eﬁ%)g-pﬁb€'r)é|z]n-1 -yl)-2-
- carbamT acid tert-butyl este . tR =10.80

oxa-athyllN-#-peatylbenzyl)-31E-BfloprametBypherly caciglanideR NCEMS: tr =

N . N -0.1-0
1'Fjgéf“-nlU\@E%h@yf-6%-‘2(4@-'benzyl-piperazin-l-yl)-2-oxo-ethy|]
-carbamc acid tert-butyl ester 20 (2.5 g, 5.9 mmol)

was di ssolved in dioxane (20 nL), followed by the
Exaapte dn of 4 M HCQ in dioxane (30 nL). The mixture

was stirred at rt r 1 h, the solvent renoved WO
2007/ 046075 PCT/ | 06/ 053868 40 under regh
pressure and the residue dried under HV to
(quant. of ON-[ (S) - 1- ben

nzyf - pi per azi n- 1-yl ) 2- oxo- e ¥4
3 (4 W]/lsfluororrethyl- henyl angde
hydr ochl ori de. EC— . tR=0.56"mn; [M + _ 0324. 26.

5 Step 3: HO x NPOOHO) ( N) NG 1-0
N-[(S)-1-Benzyl - 2> enzyl - pi perazin-1 ) - 2- oxo- et hy
| ]-N-(4-pentyl -ben -3-(4- io CFa

trifluoronethyl-phenyl)-acrylam de hydrochloride (2 g,
A5y|550rmmd)f) via6l-deszdpiatarin- Wt)hSMI—(%@tWLbenzfymmmm;G phenyl-

pro)éan 1 oﬁg%g I50r¢1g(,)f0 65 imer%g Iaccorde né ?o ?he pgécedure escrlged for the
preparation of Example 1 with trans-2-trifluoromethyl-cinnamic acid (21.4 mg,
0.099 mmol) gave 37.6 mg (60 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-
oxo-ethyl]-N-(4-pentyl-benzyl)-3-(2-trifluoromethyl-phenyl)-acrylamide. LC-MS: tg =
1.04 min; [M+H]" = 682.49.

Example 4:

o . J AT

MeO

Acylation of 1-(4-benzyl-piperazin-1-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenyl-
propan-1-one (43.5 mg, 0.09 mmol) according to the procedure described for the
preparation of Example 1 with trans-4-methoxy-cinnamic acid (17.6 mg, 0.099
mmol) gave 27.7 mg (48 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-
ethyl]-3-(4-methoxy-phenyl)-N-(4-pentyl-benzyl)-acrylamide. LC-MS: tg = 1.00 min;
[M+H]" = 644.50.
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and 4-n-pentyl benzal dehyde (1.076 g, 6.10 mmol ). The
m xture was heated to reflux for 5 h, cooled to rt
W@ 78ed7um bor ohydride (0.6 g, 15.8 nmol) wasP@Othdod/053868
several portions over a periogh of 60 mn. Stirring at
rt was continued for 12 h, 157followed by the addition
f M@%gr (2 mL). The m xture was concentrated under
F pressure, to the residue was added water (100
nL) and the prodyet. was extracted with EtQAc (3 x 100
The conbi ne gani c |l ayers were was
brlne (100 mL) y dried over magnesi um sul f

and con ed_nder reduced pressure
/nit/‘gr\?i;:;gﬁpur fied_by colung chr omay
(s F[Ea e/ EtOAc =1 Q_g
(32 %9 of 1-(4- zyl - pi perazin- 1
-yl)-(S)-2-(4-peptyl - benzyl am no) - @"8 2
-one. LC MB: tR%&YE? mn; [MH—I]+= . ;
WD 2007/ 046075 P 2006/ 053868 41 O\ UJN/ NHN

NO CDONV\ I/ F3CIn an inert atnosphere,
Acylaien 4-ofr i fl-{obemnat pjperazinntit)d Sker@- Q@Eyubwylammg% phenyl-

p@gbﬁe—%‘ﬁ% AQ’F;%SR]IQ\C’)?P(}Q %rﬁpl’gtacgb@jﬁé) & 'f‘ﬁé Iﬂ?@@edzu% lo%‘@%ﬂbed for the

i"on
prispliraidn’ ofrEfXanhsle opewmih tﬁemsn@ nﬁétﬁoﬂy kinndndi@ 2aaiaol1y.6 mg, 0.099
Stlrrlng was cot nued at h. This sol ution

MRl oA Haddhdt é4a/o%c9fd¥1[§ﬁ bbenzyl -2-(4-benzyl-piperazin-1-yl)-2-oxo-

© %@ [38_2@‘(a en&ﬁ@zyl )Sl ?”Zﬁényﬁry'%?“é%ean“i MS tR = 1.01 min;
[MAIS}*E:WSO 09 Mol ) in d| chl oromet hane (1 ni) and

Huni g's base (39 I). The resulting m xture was stirred

for 1 hat rt, followed by the addition of water (3
Efdmplelée Iayers were separated. io The aq. |ayer was

extract ed with dichloronethane (2x 2 nL) and the

conbi ned

A/\/@AENJ N\/@AOO

CFs
Acylation of 1-(4-benzyl-piperazin-1-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenyl-
propan-1-one (43.5 mg, 0.09 mmol) according to the procedure described for the
preparation of Example 1 with 3,5-bis-trifluoromethyl-hydrocinnamic acid (28.33
mg, 0.099 mmol) gave 55.5 mg (82 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-
yl)-2-ox0-ethyl]-3-(3,5-bis-trifluoromethyl-phenyl)-N-(4-pentyl-benzyl)-
propionamide. LC-MS: tg = 1.05 min; [M+H]" = 752.45.

Example 7:

Step 1:
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25

organi c |layers were dried over magnesi um sul f ate,
filtered and concentrated under reduced pressure. The
W@ ewded4groduct was purified by prep. TLC (sil iraryEB2006/053868
heptane / EtOAc = 1/ 1) to give 36.1 ng (58% of
N-[(S)-1-benzyl - 2- (4- benzyl - pi perazin- 1-
yl)-2-oxo-ethyl]-N(4-pentyl-benzyl)-3-(4-trifluorom

et hyl - phenyl ) -acrylam de. LC 15 Ms: tR = 1.02 min;

[ MtH] 682. 48. Accordi ng?to t he procedures descri be

abo e foll ow ng exanplles could be prepared: 20
Exgmple 2: ©\ JIN/ NNQO NREB3CI\ Acylaty O
HEN ~benz iper =1 o
-yl)A(S) - 2- (4- pentyl - benzyl am no) - 3- phenyl - - 1

-one (43.5 ng, 0.09 mmol ) according to re

descri bed for the WO 2007/ 046075 PCT/ I B2006/ 68 42

preparation of Exanple 1 with

tranthrlquoromsthyI cinnamic acid (21 099
InngrbINerigaiirosphete kphesy'algnige methylester hydrochlorlde (5 g, 23.2 mmol)

W%%(?S?%\;ﬁbmﬂl@ogentégIqﬁg)é#zlg?gge%eb?éht ri Il?)cr)]r %f;r-tle_tEﬁ\yis-'%th’ 232
memyl) andct-pipemitlgleenzalidfidet R. (3: g ]2302 nminnt). [TMeHhixture was refluxed
for842h cooIedE[é rt, #o?lowed%y \he addltlon of/socl_lum borohynge JI\|3 g, 34.8
mmol) in portions. Stirring was continued for 20 min, then sat. sodium hydrogen
carbonate (ag.) (100 mL) was added and the product was extracted with EtOAc (2
x 100 mL). The combined organic layers were washed with brine (150 mL), dried
over magnesium sulfate, filtered and the solvent was evaporated to give 7.35 g
(93%) of 2-(4-pentyl-benzylamino)-(S)-3-phenyl-propionic acid methyl ester as a
slightly yellow oil. LC-MS: tg = 0.89 min; [M+H]" = 340.31.

Step 2:

In an inert atmosphere trans-4-(trifluoromethyl)-cinnamic acid (6.7 g, 31.2 mmol)
was dissolved in DCM (150 mL) and 1-chloro-N,N,2-trimethylpropenylamine (4.7 g,
35.5 mmol) was slowly added via syringe. Stirring was continued for 1 h followed
by the addition of DIPEA (10.7 mL, 62.6 mmol) and 2-(4-pentyl-benzylamino)-(S)-
3-phenyl-propionic acid methyl ester (7.0 g, 20.8 mmol). Stirring was continued for
45 min. Water (250 mL) was added and the product was extracted with DCM (3 x
150 mL). The combined organic layers were dried over magnesium sulfate, filtered
and the solvent was evaporated under reduced pressure to give the crude product
which was purified by column chromatography (silicagel, EtOAc / heptane = 1/ 4)
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CF3 Acyl ation of 1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl -benzyl am no) - 3- phenyl - propan-1

WO 20e/046#35 5 ny, 0.09 mmol ) according to the prPCEIRBOE/053868
described for the io preparajdon of Exanple 1 with
trans-2-trifluoronethyl-cinnamc acid (21.4 ng, 0.099

nmol| ve, 37 0 9 f :
to,\glr/?)gg @% %? cggz(&g@%ﬁ%%zygf[gﬂﬁnfiucyp;neéhyl-phenyI )-acryloyl]-
a@ﬁ%ﬁqsz?tdq% fgre&;ﬁaﬁwad?@rﬂﬁdthifr dste?- LCJMSU%‘J@EH‘%WTMM] -
5@%2849 15 Exanple 4: N\ N JN/ O H N N N \ I/ MeO
Acyl ation of 1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl -benzyl am no) - 3- phenyl - propan-1
- (43.5 ng, 0.09 mmol ) according to the procedure
described for the preparation of Exanple 1 with
trans- 4- net hoxy- amc acid (17.6 ng, 0.099 20 nmol)
gave 27.7

'I zy[- 2- (4 benzyl - pi per azi n- 1- yI) 2- oxo0-
4~etho®y- phenyl ) - N- (4- pent yl - be ACTY| OH
JtRE 1. 00m-n—fMH = 644 WO 5
PCT/9 B2006/ 053868 43 ExaFfgp e5 N\
N OO NMOI\ I/ Acylatiag

1- (4-benzyl - pi perazin-1

-yl )-(S)-2-(4- pentyl benzyl am no) - 3- phenyl - propan-1
Zé@ge?rgtlggge@%?) “I3R¥- trlfluoror%etﬁ gﬁedr%y acrylotyﬁearﬁl f—?g)l'-l -%henyl-
propionic acid methyl ester (6.6 g, 12.3 mmol) was dissolved in MeOH (150 mL)
and 1M NaOH,q (25 mL) was added. Stirring was continued for 1 h. A solution of
10% citric acid was added till the pH = 6, followed by removal of the MeOH under
reduced pressure and the addition of NaCl(solid) to saturate the solution. The
product was extracted with EtOAc (2 x 150 mL). The combined organic layers were
dried over magnesium sulfate, filtered and the solvent was evaporated under
reduced pressure to give 6.55 g (quant. yield) of 2-{(4-pentyl-benzyl)-[3-(4-
trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-propionic acid. LC-MS: tr =
1.16 min; [M+H]" = 524.38.

Step 4:

o)

@)
OH
WN - /@/\)‘\N
@)
h ch\/\/©)

()

2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-
propionic acid (50 mg, 0.095 mmol) was dissolved in acetonitrile (1.0 ml), TBTU
(37 mg, 0.115 mmol), DIPEA (37 mg, 0.29 mmol) and 1-formylpiperazine (12.23
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5 preparation of Exanple 1 with

trans- 3-net hoxy-cinnamc acid (17.6 ng, 0.099 mmol)
W@Q2002/0&D78 ng (54 % of PCT/IB2006/053868

N-[(S)-1-benzyl - 2-(4-benzyl - p460era2| n-1-yl)-2-oxo-

et hyl ] - 3- (3- et hoxy- phenyl) N-(4- pentyl - benzyl)-acryl a

mﬂxgrﬁ& STEROTEyRS Ao ard Remimertine s ingdar 8\63}1 3 ftofftered and
dlpéctI)Jy' EJGH*P@H‘Z%J PEPEHRIM-td give 32 mg of N-[(S)-1- benzyl -2-(4-formyl-
entyl - benzyl am no) - 3- phenyl pr opan-

piperazin-43/62ax0- thglg}l\h(vﬂopgentabbemz:ylhg Mrlftlumomecbf@)éﬂnhle@yl)

decrlbedf arati Qn nple 1 with
yemjpe. 105 '\% oflre1t F)”-’rli@"[a“#@cfﬁ?&' acid (28.33 15
rTg, 0. 099 mmol) gave 55.5 ng (82 9% of
N-[(S)-1-benzyl -2-(4-benzyl - pi perazin-I -
Exampe &xo- et hyl ] - 3- (3, 5-bi s-tri fl uoronet hyl - phenyl ) - Nt
(4-pentyl - benzyl) ropionam de. LGMs: tR = 1.05 mn;
[ MeH + = 752. 45. @ hle 7: 20 Step 1: WD 2007/ 046075
PCT/ 1 B2006/ 85386644 o \ + HN O'- 2N O'" O O |\
In an |nert at spgﬁre L- phenyl al ani ne net hyl este
7 g, 2’27mm|\ wsd|ss

0]

and 4-n- pent | ybenzal dehy&& ( .O [ j
i xture was refluxed for 4

foI | oned by the addition of sodium borohydr| de (1. 3 g,
34.8 mol) in portions. Stirring was continued for 20
mn, then sat. sodi um hydrogen

2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-
propionic acid (50 mg, 0.095 mmol) was dissolved in acetonitrile (1.0 mL), TBTU
(37 mg, 0.115 mmol), DIPEA (37 mg, 0.29 mmol) and 1-methylpiperazine (10.6
mg, 0.105 mmol) was added and the mixture was stirred for 16 h at rt, filtered and
directly purified by prep. HPLC to give 28 mg of N-[(S)-1-benzyl-2-(4-methyl-
piperazin-1-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-trifluoromethyl-phenyl)-
acrylamide. LC-MS: tg = 1.00 min; [M+H]" = 606.38.

Examples 9 to 11 were prepared according to the procedures described for the

preparation of Examples 7 to 8:



carbonate (aq.) (100 m -) was added and the product

was extracted with EtOAc (2 x 100 nlL). The conbi ned
W@e@ani®73 ayers were washed with brine (150 niRCT/th20&d)53868

10 over magnesiumsulfate, fijtered and the sol vent

was evaporated to give 7.35 g (93% of

2- (4-pentyl -benzyl am no) - (S) - 3- phenyl - propi oni ¢ acid

net hyl ester as a slightly yel oil. LGM: tR =

0.89 mn; [MH + = 340. 31' Step \l' \I O HNO-1 N

0101 / O F3C 15 In aij inert atnosphere
trans-4-(trifl uorong cl anaEcc aci dLEHIS7 g, 31.2
nmmol ) was di ssol [ (130 m-) apd 1.01

cegtlore NS oot v () 6

conti nued for i the addition of DI PEA
(10.7 nmL, 62.6 mol) and 2- (4- ntyl - benzyl am no) - (S) -
3- phenyl - propi onic acid nmethyl ester (7.0 g, 20.8
mrol ). Stirring was continued for 45 mn. Water (250
m -) was added and the product extracted with DCM
(3 x 150 nmL). The conbi ned orgg | ayers were dried
over magnesi um sul f at e, and the sol vent was
evapor at ed under pressuLe to gi ve-Mdie crude

product 25 mhich col umm, ch t ogr aphy
4) m%o@%%ms

=kt B956) ods i _ijl g (5BMEY" P36.48
4-tri

2-{(4-pentyl -Ler 3 uor orret hyl - phenyl ) - acr
yloyl]- am no}- (S)-3-phenyl - ofgjjc aci d net hyl
ester. LCGMs: tR = 1.21 mn; + 538.38. 5 Step
3: OO \ \ NO,12 1 \ \' N OH F3C | OF3C/ I \ O
2-{(4-pentyl -benzyl)-[3-(4-trif onet hyl - phenyl ) - acr
yl oyl ] -am no} - (S) 3- phenyl

LC-MS:
Example 11 F3C tr =1.06
[M+H]" = 726.43
Example 12:
Step 1:
O O

2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-
propionic acid (1.5 g, 2.86 mmol) and TBTU (1.1 g, 3.43 mmol) was dissolved in



10

15

20

propionic acid nmethyl ester (6.6 g, 12.3 mmol) was

di ssolved in MeCH (150 nL) io and 1 M NaOHaqg. (25 nl)
woer®7addesl. Stirring was continued for 1 h. A BOI/IB20@i053868

of 10%citric acid was added,¢ill the pH = 6,

foll owed by renoval of the Me under reduced

gL Do) et Dl baut Sval 8 Aiepliend sedl @i far 5 min

folowed tY-the Holiteaby Fﬂfbc%lpéi:ﬁz‘?né W@Fé’ordﬁf& (fipbed 3.15 mmol).

over mnegnesium sul fate tered and the sol vent was
Tleeatpacrtmremmtumewva&%mreedmédt pereds Ur @ndoccmoeetratems ugder reduced

p&ggﬁ’%h eelesﬁ ‘Hé)&\@gﬁqgfs? &8%%{)5@'&@# ﬁg Séjndswa.?gﬁglwnh brine
1@00m3)0@h@d6tﬁ)e¢ -magnddumt Kiifate Liilkbediand {:Mdtﬂn’fra?ed under reduced

ep 4: o\l Ojo NC]—|JONO F3C 1 \ O F3C
prespureN B @rude product was purlfled by column chromatography (silicagel,

CFhd N DA gL B L B
trlﬂuaﬂﬁnem?l phw dcbryml]xeedmbn(sapetmmmyr ploidrllPpipkdazine-1-

211 , 0.29 mml) .
C%maxwwraﬁw% |%€Hz§? Wénfzt ) %%er\/\erN@?/tr@&de'Z?% min; [M+H]" = 814.5.
PCT/ 1 B2006/ 053868 46 ng, 0.105 mmol) was added and
the m xture was stirred for 16 h at rt, filtered and
Swiprzctly purified by prep. HPLC to give 32 ng of
N-[(S)-1-benzyl -2-(4-fornyl -
pi perazin-1-yl)-P-ox0-ethyl]-N(4-pentyl-benzyl)-3-(4-

trlfluoromecghyl nyl)- acrylam de. LC VS tRzol. 17

[ M+H] +] = 620.50. 5 Exanple 8¢ OO OHjO N Of F3
|W O W 0
N N
FaC N > FC N

3 (] (]

N N
H

220 ».

|
Fmoc

4-(2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-
propionyl)-piperazine-1-carboxylic acid 9H-fluoren-9-ylmethyl ester (1.75 g, 2.15
mmol) was dissolved in DMF (47.5 mL) and piperidine (2.5 mL) was added. Stirring
was continued at rt for 30 min. EtOAc (150 mL) was added and the mixture was
washed with water (2 x 150 mL). The organic layer was dried over magnesium
sulfate, filtered and concentrated in vacuo. The residue was purified by column
chromatography (silicagel, MeOH / DCM = 1 /99) to give 1.05 g (82.5 %) of N-((S)-
1-Benzyl-2-0x0-2-piperazin-1-yl-ethyl)-N-(4-pentyl-benzyl)-3-(4-trifluoromethyl-
phenyl)-acrylamide. LC-MS: tgr = 0.97 min; [M+H]" = 592.19.

Step 3:
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2-{(4-pentyl -benzyl)-[3-(4-trifluoronethyl-phenyl)-acr

yl oyl ]-am no}-(S)-3-phenyl- io propionic acid (50 nyg,
W@2@98460mH| ) was di ssolved in acetonitrile (1.BCHiB2006/053868

TBTU (37 ng, 0.115 mmol), DI BEA (37 ng, 0.29 mmol) and

1- net hyl pi perazine (10.6 ng, 0.105 mmol) was added

and the m xture s stirred for 16 h at rt, filtered

and directly pu ed by prep. HPLC to give 28 ng of

N-[(S)-1-bepzyl - -nmet hyl - pi perazin-1

-yl)-2- oxo- et hyl ] - N- (4- pentyl - benzyl ) - 3- (4- trlfluro

t hyb>p ylam de. LC-MB: tR = 108 M%; o
[ @ 606 38. \Exanples 9 to 11 were prk N
F&Ccordi r&xgr ocedures descri bed fof [ j
L EPa nples 7 to 8 WO 200 46Q7 N

PCT/I82006/05386 47 ONOLGM: NtR=1.01
Exanple 9 F3C [MfH + = 620.55 N ON O LG-MS: N
t R=0.99 Exanple 10 F3C [M+H + = 636.48 N ~OH ol/

LC-Ms: N Exanple 11 F3C/ \ tR =1.06 N [MH + =
726. 43 Exanple 12: 5 Step 1:

N-((S)-1-Benzyl-2-oxo-2-piperazin-1-yl-ethyl)-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide (50 mg, 0.084 mmol) was dissolved in
acetonitrile (1 mL) and pyridine-2-carbaldehyde (10 mg, 0.092 mmol) and sodium
triacetoxyborohydride (26.7 mg, 0.126 mmol) was added. The mixture was stirred
at rt for 16 h, filtered and directly purified by prep. HPLC to give 29 mg of N-[(S)-1-
Benzyl-2-o0x0-2-(4-pyridin-2-ylmethyl-piperazin-1-yl)-ethyl]-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide. LC-MS: tg = 1.02 min; [M+H]" = 683.58.

Examples 13 to 28 were prepared according to the procedures described for the

preparation of Example 12:



\l'\I o ONI '\ NO OHI 1 F3C/ I\ OFR3C/ I\ \
I\N I Fnoc
wQ2qo¢a4g0ent yl - benzyl ) -[ 3-(4-trifluoromet hyl - phRCE/IB20&0053868
yl oyl ] -am no}- (S) - 3-phenyl - gﬁppionic acid (1.5 g,
2.86 mmol ) and TBTU (1.1 g, 3.43 mmol ) was dissol ved
in WO 2007/ 046075 PCT/ |1 B2006/ 053868 _ 48 acetonitrile
(30 mM-) and DIPEA (1.5 nL, 8.6 and stirred at
rt for 5 mn, followed by the ad on of
Froc- pi per azi ne hydr obrom de i . 3.15 mmol ). The
reacti on m xture was St rred @r 16 h anchvs:
concentrat ed under The res{qy@@%as
Exgneddlved in Et 1E and welshed with brine
(100 nl), dried over > fate, filteMdlaneP’ 54
concentrated und e The crude

propi onyl ) - pi perazi ne-1 carboxylic
9H fl uoren-9-yl net hyl ester. LC
[MtH + = 814.5. 10 Step 2: O \

F3C/ I \ CN (N F3C NN Em& H LCMS:
4- (2-{(4-pentyl - benZ [ 3-(4-¢rifJuoronet hyl - phenyl ) -
Exeriod Byl ] - am no},‘:3 > bh 5 [N] tr = 1.05

[M+H]* = 761.39

0O
/I::]/A\V/H\N O LC-MS:
N tr = 1.07
Example 15 FAC

[ j [M+H]* = 75153

0O
/l:::r/\§/ﬂ\N O LC-MS:
N tr=1.04
Example 16 FAC

[ j [M+H]* = 733.47



15 propionyl)-pi perazine-| -carboxylic acid

9H fl uoren-9-yl nethyl ester (1.75 g, 2.15 mmol) was
wal@sokepesl in DMF (47.5 m-) and piperidi ne (2PGI/m20)6/053868

was added. Stirring was congrnued at rt for 30 mn.

Et OAc (150 m -) was added and the m xture was washed

wth water (2 x 150 nL). The organic_|l ayer was dried

over nmagnesium sulfate, filtered concentrated in

vacuo. The residue was purrfred b um 20

chromat ogr aphy (silicagel, A =11/ 99) to

give 1.05 g (82.5 % _of > LC-MS:

- Benz I-2 0X0- 2- pi p
< 3- rrquoroﬁefHﬁ
_ P+ = 71353

Exgprlethyl ) - N- (4- pegs
phenyl ) -acryl am de,

592.19. Step 3: 82006/053868 49 O
O NOjo\ CNO (N RF3C/ 1) FSC\ NN H~N
N-((S)-1-Benzyl - 2- oxo- 2- pi perfazif-1-yl -ethyl ) - N-(4-pen
tyl-benzyl)-3-(4 trifluoronet phenyl ) -acryl am de
(50 ng, 0.084 mmvl) was dissolved in 5 acetonitrile

(1 m-) and pyridi ne-2-carbal dehydg”(~30 ngy, 0.092
mrol ) and sodium triacet oxyborohydri de (26.7 nyg,
0.126 nmol) was added. The mixtugye was stirred at rt
for 16 h, flltered a d d| ur id i ed by preps. HPLC
to give 29 ng of
EBemmy18 2- 0x0- 2- (4- : pi per azi fi- f‘%r) e
thyl]-N-(4-penty -oenzyl) 4- g:ij [M+H]" = 717.46
trifluoronethyl - am LCGMs: tR = 1.02
mn; [MH + = 683. 58. 10 Exanples 3 to 28 were
prepared according to the pr fes described for the
preparati on of Exanple 12: 2 7/ 046075
PCT/ | B2006/ 053868 50

LC-MS:
Example 19 E C tr=1.01
3 [ j [M+H]* = 683.41
| X
N~
LC-MS:
Example 20 tr =1.00
[: :] [M+H]" = 702.69
(o 0

HO



ONOLGM: Exanple 13 / \ NtR = 1.04 F3C [MH + =
697.54 NN ONOLGCM: Exanple 14 / \ F3C N tR =

WA 203/0kdH] + = 761.39 NBr N O N O LC M5 ERGHH2006153868
/ \ NtR = 1.07 F3C[M+H]+:51251.53 NF3SCN O NO
LC-MS: Exanple 16 / \ N tR =T. 04 F3C [ MrH + = 733.47
N/ \ iN WD 2007/ 046075 PCT/| B2006/ 053868 51 O N O
LC-MS: Exanple 17 NtR = 1. 04 F3CA MgH + = 713.53

0
NN O LC-MS:
Example 21 F.C N tr=1.06
3 [ ] [M+H]* = 750.37
N
O
Br \ ,
0
NN O LC-MS:
Example 22 F.C N tr=1.04
3 [ j [M+H]" = 672.47
N
O
\
0
NN O LC-MS:
Example 23 F.C N tr=105
3 [ j [M+H]" = 686.58
N
~
\ 6
0
NN O LC-MS:
Example 24 F.C N tr=1.07
3 [ j [M+H]* = 700.58

pd

=



N&: 0 NOLCM: Exanple 18 NtR = 1.04 F3C [ MrH] +

= 717.46 N &\ O NOLCM: Exanple 19/ NtR =1.01

WO-30704qoksrH) + = 683.41 N N/ O N LG Ms: O EREnB2006A33868
7069 N O HO WO

(N) tR = 1.00 F3C [ M+H + =
2007/ 046075 PCT/ | B2006/ 053868~ 52 O N LG-MS: O
Exanple 21 NtR = 1.06 F3C [MrH + = 750.37 N O

o)
NN O LC-MS:
Example 25 F.C N tr=1.05
3 [ ] [M+H]" = 688.49
N
S
\
o)
NN O LC-MS:
Example 26 F.C N tr=1.06
3 [ ] [M+H]" = 702.50
N
S
\
o)
NN O LC-MS:
Example 27 F.C N tr =1.03
3 [ ] [M+H]* = 672.51
N
T
o)
NN O LC-MS:
Example 28 F.C N tr=1.07
3 [ j [M+H]* = 722.37
N
=
\ s

Cl
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Br ONOLCM: Exanple 22 NtR = 1.04 F3C [M+tH + =
672.47 N ON O LG Ms: Exanple 23 NtR = 1.05 F3C

WQ oFP46075 686. 58 N O O N O LC-Ms: i k-1 Exargil/e28eb/053868
NtR =107 F3C1 [MH+ = 700,58 NO -X1 WO

2007/ 046075 PCT/1B2006/ 053868 53 O N LG MS: O
Exanple 25 NtR = 1.05 F3C [MtH + = 688.49 N ON O
LC-MS: Exanple 26 NtR = 1.06 F3C [ MtH] + = 702. 50

Example 29:

Step 1:

S - OO
'S O

2-Amino-1-(4-benzyl-piperazin-1-yl)-(S)-3-phenyl-propan-1-one hydrochloride (500
mg, 1.26 mmol) were dissolved in MeOH (5 mL), DIPEA (359 mg, 2.77 mmol) and
4-n-butoxybenzaldehyde (226 mg, 1.26 mmol) was added and the mixture was

heated to reflux for 2 h, cooled again to rt followed by slow addition of sodium
borohydride (48 mg, 1.26 mmol) in portions. Stirring was continued for 15 min.
Water (1 mL) was added and the solvents were removed under reduced pressure.
The residue was taken up in diethylether (5 mL), washed with 10% aq. citric acid (5
mL) and water (5 mL), dried over magnesium sulfate, filtered and concentrated in
vacuo to give 411 mg (67 %) of 1-(4-benzyl-piperazin-1-yl)-2-(4-butoxy-
benzylamino)-(S)-3-phenyl-propan-1-one. LC-MS: tg = 0.74 min; [M+H]" = 486.43.

Step 2:

MO@HN S % )
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15

NS ONLGCGM: OExanple 27 / NtR = 1.03 F3C [ M+tH] +

= 672.51 OONOLCM: Exanple 28 (N) tR = 1.07 F3C
WQ RBHP4607 722. 37 N 7s, C WD 2007/ 046075 PCT/IB2006/053868

PCT/ 1 B2006/ 053868 54 Exanplg 29: Step 1@ HCO x H2ZN O

HNJ O NN NON 5/ / 2-Anno-1

Inyasheupe ST sobanay. (ofidasd Rebi R g At ang . 73 mmo
wiE QlséSvad) in CﬂﬁA(d.§5ﬂ1(ng%ollﬁ\évéalngfﬁe aition of 1-chloro-N,N,2-

4- n- but oxybenzal dehyde . nol ) was added
triarathylpeopanytamieevids.4 mgh8at4sdmmnol). ftleustintore was stirred at rt for 30
iSRRI A il SR Y BBl e gl SR P venayt
pinBEaZARNty NEed-HudsxylBeritylaminddl8)-3(phahy)-presaratided 88 mg, 0.13

the solvents were renoved under_reduced pressure. The
mimg). RIsTingvasareMinged fer $0emity | dienBrixtprse wap, capgsptigted in vacuo

. 0 Lo ) )
il e SR e lrebly, Bt By oPin G B Rl &7 o7 90) of N-(1S)-
1-benegrt-(4bedzylrpiperazin-1-yl)-2-oxo-ethyl]-N-(4-butoxy-benzyl)-3-(4-

trifluoromethyl-phenyl)-acrylamide. LC-MS: tg = 1.02 min; [M+H]" = 684.49.

The following Examples 30 to 46 were prepared by applying the same 2 step
sequence using different aldehydes and either trans-4-(trifluoromethyl)cinnamic
acid or trans-4-(methoxy)cinnamic acid.

Example 30:

N Step 1 HN O Step 2 ?
E ] = N — WN O
N ] F. N
v O N
Intermediate: Example 30: ©

LC-MS: LC-MS:
tg =0.76 tg =1.02
[M+H]* = 520.38 [M+H]" = 684.49




15 vacuo to give 411 ng (67 % of
1- (4- benzyl - pi perazi n-1-yl)-2-(4- but oxy-
Whewzps@m no) - (S) - 3- phenyl - propan-1 -one. LC MPCT/B2606/053868
0.74 mn; [MH + = 486. 43. p 2. OHNOI NO N/
N ONN 1-0 1-0 WD 2007/046075 PCT/ | B2006/ 053868 55
In an inert atnosphere,
trans-4-(trifluoromethyl)cinnanmic acid (28 ng, 0.13
Examble 3¥vas di ssolved in DCM (0.5 nl) followed by the
addition of 1-chloro-N N, 2- trimethyl propenyl am ne
(19.4 ng, 0.145 mmlci The m xture was stirred at rt

benzyl 5 p¥perazin-1
Xy- enzyl am no) - - 3- phenyl - propan-1
0.13 mol). Stf{rring was continuedéor
30 mgi\l he $exfure was CER P at eBeP & vacuo

resid S ditect I’y purifiled\py prep—HP o

nmg (57N of N[(S)-

enzyl -R- (4- beg i
-yl) - 2-Qxeset hyl | -4t ox enzyl) (4
trifluor hyl - plienyl ) -acryl am de. LC M5 .02 N
mn;, [MHP+ = 684.49. 10 The f Wi ng les 30 t
46 were prepared by 1 g th ame 2 step ce
BRIl £ ESIHER

using different ald nd either
trans-4-(trifluorongChy¥$)cinnamic acid or LC-MS:
trans-4- (et hoxy) ci ppagiza aci d. 15 Exanpl e 3@z =0.02HCl

x N 0 N Step 1 HN,0 St 0 J1 NNNN N/
D E3C \ WPHSLEBo 25 Nk 2\6sb.46

Example 32:

HCI x HoN” i o
C Jopept
N

(/]

ﬁ ~
| /N k@
Intermediate: Example 32:

LC-MS: LC-MS:
tg = 0.62 tr = 0.90
[M+H]" = 491.50 [M+H]" = 689.48




CND Internediate: Exanple 30: LCG-Ms: LGMs: tR =

0.76 tR =1.02 [MH + = 520.38 [ MrH + = 684.49 WO
WQOB70046075 PCT/ 1 B2006/ 053868 56 Exanpl e 31PCDIB2006/053868

HCO xH2ZN O O 0 CND Step 1 HN §&ep 2 NO NN NN\ \ /

~ F3C CN Internediate: Exanple 31: LGMs: LCGMs: tR

= 0.74 tR=1.02 [MH+ = 490.45 [ M+H + = 688.46 5

Exanple 32: 0 HOXHZN ON O N Step 1 HN Step 2 \ \ N

EQ@mMdS3: \ / N CDF3C N

HCI x HoN' i \)/©) [ :
Step2 ?
\

Step 1

N

e ]
o LY s

Intermediate:

LC-MS: LC-MS:
tg = 0.76 tr =1.04
[M+H]* = 470.38 [M+H]* = 668.52
5 Example 34:
o
og
HCI x HoN o

Step 1 O Step 2
] > —»M
N
[odemeepsp
5@ "
ﬁj /
N Intermediate: ~ J)Example34 ©

|
LC-MS: | LC-MS:
tg = 0.58 g = 0.82
[M+H]* = 515.50 [M+H]* = 713.55



CND / / Internediate: Exanple 32: LC Ms: LC ME:

t R=0. 62 t R=0. 90

[MFH + = 491.50 [ MrH + = 689. 48 WO

WQeB70046075 PCT/ 1 B2006/ 053868 57 Exanpl e 33PCDIB2006/053868

HCl xH2N O CND Step 1 HN O St
/I '\ \ NCN [/ Tnternedi ate:

N NN F3C

20'J-1J~~\\NO
Exanpl e 33:

LCMs: LCMs: tR=0.76 tR=1.04 [MH+ = 470. 38

[MiH + = 668.52 5 Exanple 34: 0

EXRmpsst ep

1 Step 2

?
P

Step 1 O Step 2

e

N

o

5 Example 36:

HCI x HoN” i

Bedelm
SR>

Intermediate:
LC-MS:

tg = 0.67
[M+H]* = 458.38

O

()

©

|
Step 1 HN/[ ;O Step 2
> _— >
N

[N
LC-MS:

)
T

[M+H]* = 442.40

FsC

Intermediate:

O/\X

,N O HCI xH2N O\ O\

O

f@% | ()
P

Example 35: k@

LC-MS:
tg =0.98
[M+H]" = 656.43

O

N o)

)
N
Example 36: ©
LC-MS:

tg = 1.00
[M+H]* = 640.51



\' V' NO NF3ECN O/ NO IN
Exanple 34: / LG M. LG M

Internmedi ate: --,N
tR=0.58 t R=0.82 [ M+H] +

WE28104805 [ MrH] + = 713. 55 WD 2007/ 046075 PCT/IB2006/053868
PCT/ | B2006/ 053868 58 Exanpose) 356: 0 fo~/ HA x
0-

HZN O N Step 1 HN Yo Step 2
N N Internedi ate: Exanple 35:
tR=0.98 |[M+H + = 458. 38 [ M+H|

\' \ NO N O F3C NCN)
LC-Ms: LC-MS:  tR=0.67
+ = 656.43 5 Exanpl e 36:

EQamb@s?( HZN ON Step 1 HN O Step 2 0 -1\ \ NO N

HCI x HoN' i
[ Step 1

Intermediate:

LC-MS:
tgr = 0.75
[M+H]" = 470.43
Examples 38 to 43:
0O
o X
“ T Y )
/\/\O
Example 38: k@
LC-MS:
tr = 0.99

[M+H]* = 646.47

)
= %

O

o) Step 2 /@/\)‘\
FsC

C

Example 37: ©

LC-MS:
th = 1.04
[M+H]* = 668.52

o
s O

LC-MS:
tg = 0.99
[M+H]* = 680.50



N C Internedi ate: Exanple 36: LCMs: LC-MS: tR=0.69
tR=1.00 [MH + = 442.40 [ MtH] + = 640.51 WO
WQO7he46075 PCT/ 1 B2006/ 053868 59 Exanpl e 37PCDIB2bHS/053868
X N ON Step 1 HN o Step 2 £,J1 \ \ NON F3C N\ /
CND N / CND Internedi ate: Exanple 37: LG Ms: LG ME:
tR=0.75tR=1.04 [MH+ = 470.43 [M+H + = 668.52 5
Exanples 38 to 43: A\ I A1 00 \\ OI\ O MO I N MO

I N NON Examples38: | i &Exanple 39: | i LCM
LCMS: tR = 0.99 : 0.99[MH—|]+—64647[|\/H

680. 50
/<‘>//‘)\)‘\ /(Cj(/‘)\g\
Example 40: © Example 41: KE)
LC-MS: LC-MS:
tr = 0.98 tr = 0.84
[M+H]" = 650.40 [M+H]" = 651.52

B8 L

LC-MS: LC-MS:
tg = 1.01 tg = 0.78
[M+H]* = 630.50 [M+H]* = 675.50



WD 2007/ 046075 PCT/ 1 B2006/ 053868 60 OO \\ NOI\ \

NO MONMON NNN Exanple 40: Exanple 41:
W(]L@OWWIZ&C— M5: tR=0.98 tR=0.84 [MtH] + = 650.BOI/[B26éd053868
6515200\NOI\OI\/E(%\NI\/EON(N(NNiON

Exan'pl e 42: i Exanple 43: I'i LCM: LCGMs: tR =

1,01, t 8 [M-H + = 630.50 [MH + = 675.50 WO
Eé%?ﬁ@?@o%“%mﬂszo%/ 053868 61 Exanples 44 to 46:
I \W 0O I\ 0O MOl NMOI N NN Exanple
44. I Exan'pl e 45 I i LCGM: LCGMs: tR=0.95tR =
0.97
0 0
/O/\)‘\ O W O
MeO /O) j MeO [ j
/\O
Example 44: k@ Example 45: k@
LC-MS: LC-MS:
tg = 0.95 tg = 0.97
[M+H]" = 618.38 [M+H]" = 602.37
0

oo
MeO j
Example 46: k@

LC-MS:
tg = 1.01
[M+H]* = 630.51

5 Example 47:

o)
o)
Step 1 HN Step 2 /©/\)‘\
FoC

b ] ®
HN
KO Intermediate: K@ Example 47: k@
LC-MS: LC-MS:
tr = 0.65 tr = 0.96

[M+H]" = 453.39 [M+H]* = 651.24
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[MFH + = 618.38 [MrH|+ = 602.37 0\ 01, N MO I C

Example 46: | LCMs: tR=1.01 [MH + = 630.51 5
WE@mo¥@787: 10 ] O H2ZN o Step 1 HN o Step 2 RET/BB2006/193868
\ NFCNs CND CND HNI / HN | nt er medi at e:

Exanple 47: LCMs: LCGMsS: tR =0.65tR = 0.96
[ MtH + = 453.39 [M+H + = 651. 24 WD 2007/ 046075
PCT/ 1 B2006/ 053868 62 Step 1: In an inert atnosphere,
S{e@,dp_l e- 5- car boxal dehyde (108 ng, 0.75 mmol) and 2-
am no-1 -(4-benzyl -pi perazin-|
In- @h) ines) at;nmmwe,- praspend-¢arboxaldehgie 08 ovngo Onffplmmol and 2-

' d d
affic bty e ne (Rl S BiproBaf 5l 116 a' gy S0 mmo
W§+@WS@6%U' iANdr9f Me oM wobel payir ieflexéd oy, h. 0Tf765react|on mixture
Stirri n%évvvas continued for 1 h. Water

: i)
W@éspoa@éﬁﬂséotrbe' achrtslon agditienoé aoaiuramobxdrlde (28 mg, 0.75

RPN SR038) Y7, BBl P S AR HE rction

mbatire solbwed iby kydpogtionaobonet solseitutinger (ré(ﬂledd) pagskure. The
brine (10 nL). The org(g/iﬁc Iﬁier was dried over, ,
regigive SWamn Q@ﬁ@'é{te@ i Ff dMédndBdt Masagdi withacepg- sodium

hydtogbN&rBB8Rat®solution (10 mL) and brine (10 mL). The organic layer was
dried over magnesium sulfate, filtered and concentrated in vacuo to give 200 mg
(80 %) of 1-(4-benzyl-piperazin-1-yl)-2-[(1H-indol-5-yImethyl)-amino]-(S)-3-phenyl-
propan-1-one. LC-MS: tg = 0.65 min; [M+H]" = 453.39.

Step 2:

In an inert atmosphere, trans-4-(trifluoromethyl)cinnamic acid (34 mg, 0.156 mmol)
was dissolved in DCM (3 mL) and 1-chloro-N,N,2-trimethylpropenylamine (24 mg,
0.182 mmol) was added at rt. The reaction mixture was stirred for 30 min followed
by the addition of 1-(4-benzyl-piperazin-1-yl)-2-[(1H-indol-5-yImethyl)-amino]-(S)-3-
phenyl-propan-1-one (59 mg, 0.13 mmol). Stirring was continued at rt for 3 h. The
solvents were evaporated under reduced pressure and the residue was directly
purified by prep. HPLC to give 33 mg (39 %) of N-[(S)-1-benzyl-2-(4-benzyl-
piperazin-1-yl)-2-oxo-ethyl]-N-(1H-indol-5-ylmethyl)-3-(4-trifluoromethyl-phenyl)-
acrylamide. LC-MS: tg = 0.96 min; [M+H]" = 651.24.



WO MOMB160IR = 0. 65 m n;

(80 %9 of 1-(4-benzyl-piperazin-l-yl)-2-[(1

H i ndol - 5-yl net hyl ) -am no] - (S) - 3- phenyl - propan-| - one.

[ MFH] + = 453. 39. 15 St epCRIB206%/053868
an inert atnosphere, trans-4- 4 rifluoromethyl)cinnam c
acid (34 ng, 0.156 mmol) was dissolved in DCM (3 nlL)

and 1-chloro-N N, 2-trinmet hyl propenyl am ne (24 nu,

E@T@% %élml) was added at rt. The reaction nixture was

stirped for 30 mn fol | owe by the addition of
1-(4 zyl - pi perazin-1 -y -[ (1
yndset -5-yl nethyl ) -am ng]-tS) -3 20
bayb- progan-1 -one ( 0. 13 mmol ). 0 o)
ont} nued atPrlt for ?ﬁﬁ“. The sYPRénts a
un reduced pressire a he Tesi dug yas-Ai y N
puti fled by prﬁp. HPLC t Jve 33 ng (39 %9 o []
=2 (4- benz Bl N
) - 2Bwoxo- et hy

\
(1 Bu k@
or orret hyl - phepy] ) - _
1n;, [ MH + = 6@%@%‘? 4%
63 Exanple 48-M® "0,

N-[ ("S) - 1- benzy
in -yl ne -3 fd-tri
acryl a de?/ LC I\%ht)eEn%O(:az%% 96

2007/ 046075 PCT/ IL82M¥86/ 053868

O H2N Step 1 HNtg=-$tmp 2 O o CND _ CND F3G,C\jgdN Bu-
N Bu N Bu Bu Internediate: Exanple 48: / - VB
LC-MS: tR=0.7 Mt*ﬂ[ﬂi‘ ‘&(‘)438@ [ MeH] + = 541. 49 Wi@-”

739.71 The conpound of Exanple 48 was prepared
according to the procedures 5 described for the

The epanpatindof dixamergBevasy prapapecaceqyding to the procedures

B TR W T ——
stepePoyl 4HNdBubligmindenzaldehyde.

Example 49:

0O

HaN" io Step 1 HN' jEO Step 2 NN
N ——— /O) N, —— > \
@ ()

N Cl

Intermediate 1:

LC-MS: LC-MS:
tg = 0.69 tr = 0.98
[M+H]* = 448.17 [M+H]" = 646.67

N Cl

Intermediate 2:

<l
-

O
O
Example 49: /O/\)‘\N
LC-MS: FsC /O) [Nj

[M+H]* = 772.6 ©/©
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CND CND FSC CNJ NC NG N Internediate 1:
Internediate 2: LCMS: LCMS: tR =0.69 tR = 0.98

WQ RBHD4607 448. 17 [ MPH] + = 646. 67 Step 3 O ExeempiB20e053868
\ NO LCMs: FBCN tR=0.94 N [MH+ =772.6 al ~
NJ \ WO 2007/ 046075 PCT/ | B2006/ 053868 64 Step 1:
According to the procedures descri bed above for the
reductive am nation step, 2- amno-1

Ste%"T benzyl - pi perazin-1 -yl)-(S)-3-phenyl -propan-I -one
4 g, 3.53 mmol) 5 was converted into
AQcc(rdLrlgetnztye Ppogrstuigs described above for the reductive amination step, 2-

amﬁ]ﬁ f(i(bié@ IIplrgéra%enn%{y@a{%%%)ﬂgsglloorgg e? K/ﬁﬁﬂ%ﬂ 3I 53 mmol)
w44 BohverteBlred 124- d@rczq[-glpré@ailmtﬂ QRﬂocﬂﬂ@#@L@énz?%ﬁfnbNQ )-3-

above for the acylation wth l oro
phenwr@rmrpﬂmwmn% &e)- Lﬁ?el\/la%ttm 7 & B Mip Myl = 448.17.
1- (4- benzyl - pi perazin-1 -yl)-2-(4-

chl or o- benzyl am no) - (S) - 3- phenyl - propan-1 -one (1.43
Sep 3. 20 Mol ) was converted into

é S) - 1- benz é4 benze/ g (g) zin-1| - 2 2- 0x0- et hy

Aggar todR e@,r%cedur s descri bove for the acyla lon with 1-chlofo- N,N,2-

trl?r?éi%lb %&%%bfd%b%@ggﬁn Féh%}@{ﬁ)fﬁ béh%%cﬁ*@e)ﬁ}rﬁ yl)-2-(4-

crﬁoleqebenzylamlno )-3-phenyl-propan-1-one (1.43 g, 3.20 mmol) was

ccgjv%gtegH@@IN [B$ ﬁgﬁﬁ:zy?lcé]@ t)%gz e Crglif%rzﬁ y&%p%o eihyq]QP\I- -chloro-

berPZWUQ’J 44ﬂ*lf%r§#1'eﬂ§/ ffﬁ@ﬁyl‘)“éc ailal%ﬂd %3 gand o8PUICIMS: tr = 0.98
tert. - butoxid . mol ) wefe di ssolved in

mén; et €636:87. and degassed for 20 5 min wth N2-gas.

Stirring at rt was continued for 30 min. The reaction
m xture was

Step 3:
1-(4-Benzyl-piperazin-1-yl)-2-(4-chloro-benzylamino)-(S)-3-phenyl-propan-1-one
(830 mg, 1.21 mmol), 1-phenyl-piperazine (208 mg, 1.21 mmol) and sodium tert.-
butoxide (301 mg, 3.04 mmol) were dissolved in dioxane (20 mL) and degassed for
5 min with N>-gas. Stirring at rt was continued for 30 min. The reaction mixture was
heated to 80°C and SK-CC02-A (37 mg, 0.061 mmol) dissolved in dioxane (5 mL)
was added via syringe. The mixture was heated to 110 °C for 2 h, cooled again to
rt followed by the addition of water (100 mL). The product was extracted by EtOAc
(2 x 100 mL). The combined organic layers were dried over magnesium sulfate,
filtered and concentrated in vacuo. The crude material was purified by column
chromatography (silicagel, heptane / EtOAc = 1/ 1) to give 246 mg (26 %) of N-
[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-chloro-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide. LC-MS: tgr = 0.98 min; [M+H]" = 772.71.

Examples 50 to 56 were prepared according to the procedures described for the

preparation of Example 49:



heated to 80C and SK-0002-A (37 ng,

di ssol ved i n di oxane

wabe@7/a60tur e was heated to 110 C for 2 h,

to

(5 nm) was

product was extracted by Et CAC

conbi ned organic |ayers were dried over
25 filtered and concentr

sul f at e,

0. 061 mol)
added vi a syri nge.

The
(2 x 100 nL). The
magnesi um

g i n vacuo. The

c ool POT/ERPAIGN53868
rt foll owed by the addltlép of water (100 ni).

crude materi al

was purified by CO

chr omat ogr aphy

(silicagel, heptane / EtOAc = %) to give 246 ny
(26 %9 of N N
EL&@%@@ernzyl 2-(4- i pgrazjn-1-yl)-2-oxo-eMeg ]
(4- chl or o- berfzgT)
tr| fI uor onet hyl - pheny I an[de LC- M8 tR Hra 989
mn;, [MH + = 772. 71. anple 50 to 56 wer gM+H]" = 731.85

prepared accordi ng
|

preparation of EX3

descri bed for the

PCT/ | B2006/ 053868 6% 0 N O Exanpl e~86: F C N LC- NS
s\ | / tR=0.99 N [MH + = 731.85 O Exanple 51: F C
NLCGM: s tR=0.99 \ N N[MH+=%43.59 00
Exanple 52 F CNLCM: sdR 2 JN N [ MrH] + =
69756 00 O Exanpl e53: NILC MBS 0 FSC tR = 0.81 N N
M+ = 773. 59 077046475 PCT/ | B2006/ 053868
Exampb 1: N S
’ ts = 0.99
@QN N [M+H]* = 743.59
@]
AN N O
Example 52: N LC-MS:
FsC
[ ] t = 0.92
Oy N [M+H]" = 697.56
O\) k@
@]
A N O
Example 53: N LC-MS:
FsC
[ ] tm = 0.81
ON N [M+H]* = 773.59
o ﬁ
F



66 O O Exanple 54: F CNLCGM: s tR=0.92 NN

[MtH + = 738.34 O OO Exanple 55: F C NLGM: s tR
WE2@78%0¥N N [MHH] + = 724.39 ~ | \ O O ExanppP@I/BR00GH53868

CNLCGM: s tR=10.97 NIJNMN[MH+ =774.38 L,N/

Exanpl es 57 to 64 were prepared according to the

procedures descri bed above for the preparation of

Exanpl e 1 by repl aci ng Boc-L-pheng ani ne by the

respective 5 Boc- L-am noaci » for Exanple 61

where the racem c Boc-prote am noaci d was used:

WO 2007/ 046075 PCT/ NA7 C O O Exanple

ERdmpl 345 VB FsC =0. 90 = 723.43  LC-MS:
FsC
’ [ j tg = 0.92
N N

\[(Q [M+H]* = 738.34
O
O
AN N O
Example 55: /O) N LC-MS:
FsC

tg = 0.82

0
oor
: LC-MS:
Example 56: FiC /O) N

oMY .
> ©

Examples 57 to 64 were prepared according to the procedures described above for
the preparation of Example 1 by replacing Boc-L-phenylalanine by the respective
Boc-L-aminoacid, except for Example 61 where the racemic Boc-protected

aminoacid was used:



NN" OO Exanple 58 NLCMs: F3CtR = 0.77 CN
[MtH + = 690.47 N\ S 11> ONF N LGMS. jo Exanple
WG20704@®G t R = 0.83 CN [ MtH + = 696. 41 ~N \ OP@I/{B2006/053868
Exanple 60: NLCMs: FsCtR =0.75 OCN|[MH+ = 690.3

WO 2007/ 046075 PCT/ 1 B2006/ 053868 68 N--) 01 S O
Exanple 61: NLC-M: Fs jo C)tR+O.§4 N [M][MH]
H + = 696. 30

i
0

Example 57: - N LC-MS:
’ [ j ts = 0.90
A N +
| [M+H]" = 723.43
N
NZ |
o AN
A N O
Example 58: - N LC-MS:
’ [ ] tr = 0.77
AN
| N [M+H]* = 690.47
N
S
L)
'e) N
- (5
Example 59: o N LC-MS:
’ [ ] tr = 0.83
AN
| N [M+H]* = 696.41
_N L :
~ )
0 x
AN N O
Example 60: - N LC-MS:
’ [ j tg = 0.75
AN
| N [M+H]* = 690.3
=N



HN~ 0 ~ \' '\ N O Exanple 62: NLCMS: FsCtR=0.73 N
[MtH + = 679.7 iN\ N O Njo O Exanple 63: N LC Ms:
WOB7U0R=0. 74 [MrH + = 693.70 i N \N--\\ N ECT/1B0€8/053868
Exanpl e 64: N LC-MS:  F3C + Q474 NN [M[MH H+ =
693. 70 Exanples 65 to 73 were prepared according to
procedures descri bed above: WO 2007/ 046075
PCT/ | B2006/ 053868 69 O RAN J O GADW N R MeO MeO
Br MO S
0
N LC-MS:
tr = 0.84

Example 61:

(

N

F30/©/\)‘\ ]
C((j) [M+H]* = 696.30
HN/§
Example 62: FSC/O/\)‘\

@]
\ N
AN
A
0 SN
AN N 0
N LC-MS:
[:] tm = 0.73
AN
[T N [M+H]* = 679.7
Z

/
N
Example 63: LC-MS:
] tg = 0.74
[M+H]" = 693.70
N
N/\
Y
o)

Example 64: W LC-MS:
tg = 0.74
[M+H]" = 693.70

Examples 65 to 73 were prepared according to procedures described above:



F LCGMS O\ OV  Ex-No.:
0.82 0.84 0.83 0.81 0.81
W@ W74460685. 57 711.55 681.59 F R F3C aF MeO /PCT/AB2MB/053868
CF3 F Ex-No.:

F3C / |

I nternmedi ate 2:

[ MeH] +
74: o

71 72 73
707. 44 707. 31 669. 37 WO 2007/
70 Exanple 74: 10 0 H2N o Step
CN) ) NBr
LC- Ms: LC Ms:
494.56 [ MtH + = 69

LC-MB: F3C ONJ /\/2
5 &ep]"\MspeHonmd
of Exanple 49, Step 1.

tR =

N Br

65 66 67 68 69 70
[ MEH] +

N Int

6h
RX0.

= 621. 57 639.59

.91 0.90 0.85
46075 PCT/ | B2006/ 053868
HN o Step 2 o CN N)
pdi ate 1:
= 0.67 tR = 0.99

Exanp
689.68 N\
to the description

ep 3
[ MEH] +

o\

[ M:H]

tR=10.81

+ =

| e

R : /O : ~ | MeO | e
O F Br MeO’
LC-MS OMe OMe
Ex-No.: 65 66 67 68 69 70
tp = 0.81 0.82 0.84 0.83 0.81 0.81
MiH]+ = | 62157 63959 | 701.44 635.57 711.55 681.59
F e . -
é oSS
FsC F| Me©
LC-MS CFy F
Ex-No.: 71 72 73
tg = 0.91 0.90 0.85
(MeHJs = | 70744 707.31 669.37




10

15

pi perazin-|
-yl)-2-(4-bronp-benzyl am no) - (S) - 3-phenyl - pr opan- |
WO 200e/0460725 g, quant. vyield, LCM: tR = 0. 67P¢i/IB2006/053868
[ MiH] + = 494.56) was obt ai ned7(from2 am no-1 - (4-
benzyl - pi perazin-1 -yl)-(S)-3-phenyl -propan-1 -one
(1.0 g, 2.55 mmol ) and p-brono- io benzal dehyd (706
ng, 3.82 nmol). Step 2: Was performed according to the
EQ%B[@MIOH of Exanple 49, Step 2: N-[(95)-1-
Benzyl - 2- (4- benzyl - pi perazin-1-yl)-2-oxo-ethyl]-N(4-b
zyl)-3-(4- 15
onet hyl - phenyl ) -a am de (0.80g, 40 %
tR=0.99 mn; [ H]+ 692 66) was obta| ed

4- | - 0
PCQEZOOG/ 053868 | S}; Jphenyl pr 619an 1 @ (1{4
g, 4 mol) a Ntrifluoronet hyl)ginoa

acid (1,33 g, 5.68 mml) Step 3: 5 1n an inert

at nos 4@ e, Intermediate 1: Intermediate 2:

IN]-!(I\I-S) ] benz;t I\%S(A' benzyl - eram&_,@lsyl) 2- 0xo0-let hy
(4- br ono- benzyk ¥ 0F7(4-trifl uor omet hyk =9H8nyl ) - acry|l ami
de (60 ny, O. %ZH oysas  dissol vq|q+|-|p=tgy2l@ne (l0.5
m.) followed by the addition of 3-pyridi neboronic |aBied3
(11 ng, 0.087 mml ), 2M pot assi um car bonate sol utji on
(0.5 nmL) and iso-propanol (0.5 nlL). The m xture was
degassed with argon for 5 mn and heated to 100C
followed io by the addition of \
tetrakis-(triphenyl phosphi ne)pal | adium (3 ng, 0.003
mol ). The mxture was stirred for 3 h at 110C, o
cooled to rt again and water (1 nlL) was added,
product was extracted wi E¥anmRI©AE (3x 3 he
combi ned organic |ayersL@®i® evaporatg dryhe
and the residue was purl{l e(gsgmy prep. HPLC to

ng (35 °/<) of
N-[(S) 1- benzyl - 2- (4- ben®HIpr f89-6&i n- 1- yi)#2- oxo- et h
IT-N-(4 15
pyri din-3-yl -benzyl)-3-(4-trifluoronethyl-phenyl)-acry
lamde. LCMS: tR=0.85 mn; [MH+ = 689.68.
Exanple 75: \I \I OO \'\ NO\ \ NOF3C1I / \ N 10
Sepdil / \ N

Was performed according to the description of Example 49, Step 1: 1-(4-Benzyl-

piperazin-1-yl)-2-(4-bromo-benzylamino)-(S)-3-phenyl-propan-1-one (1.25 g, quant.
yield, LC-MS: tgr = 0.67 min; [M+H]" = 494.56) was obtained from 2-amino-1-(4-
benzyl-piperazin-1-yl)-(S)-3-phenyl-propan-1-one (1.0 g, 2.55 mmol) and p-bromo-
benzaldehyd (706 mg, 3.82 mmol).

Step 2:

Was performed according to the description of Example 49, Step 2: N-[(S)-1-
Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-bromo-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide (0.80g, 40 %, LC-MS: tg = 0.99 min; [M+H]" =
692.66) was obtained from 1-(4-benzyl-piperazin-1-yl)-2-(4-bromo-benzylamino)-
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15

20

I3\ 1 / N~ Br NN / Example 75: / LG M tR =

0.83 [MtH + = 689.7 20 According to the procedure
waelemcoidoezl i n Exanple 74, Step 3, N[(S)-1- bene¢I/mm20¢cA053868

benzyl - pi pera2| n-1-yl)-2-oxo-gthyl]-N-(4-pyridin-3-yl -

ben zyl)-3-(4-trifluoronmethyl - phenyl)-acrylam de (13

%-Qﬁﬁ%-qrpgﬂq- '-ort1eR 1_4 g, % A{nmrﬁolg anc':iﬂrans 4- ?trlflugrome%hyl cinnamic

a&b[(@hllglgagglzﬁfrh oB: (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
bromo WO 2007/ 046075 PCT/ |1 B2006/ 053868 72

benzyl) 3-(4-trifluoronethyl-phenyl)-acrylam de (60
S@% 0.087 mml ) and 4- pyridineboronic acid (11 ng,
0%7 nol ). Exanples 76 to 102 were obtai ned

| o€ e étmds@h@f@wﬁlg)aswwrz (he@eﬁzzﬂ ptﬁé#amﬁ 1- Kl )-2-0x0-ethyl]-N-
preparation of Exanple CND MeO

(4 loromm-pear)-3e- tNBUOVOVf@tW' p}rgerryb %IDY'@M"d@ -y, @6387 ggnol) was

cssled iU s Py ol o (i Pt A0y iptgonie acia (1

mq, E08¥onmd) 288 pBtas8hundbaibonate solution (0.5 mL) and iso-propanol (0.5
mL). The mixture was degassed with argon for 5 min and heated to 100°C followed
by the addition of tetrakis-(triphenylphosphine)palladium (3 mg, 0.003 mmol). The
mixture was stirred for 3 h at 110°C, cooled to rt again and water (1 mL) was
added. The product was extracted with EtOAc (3x 3 mL). The combined organic
layers were evaporated to dryness and the residue was purified by prep. HPLC to
give 21 mg (35 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-
pyridin-3-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide. LC-MS: tg = 0.85 min;

o f§
Isde ST E
© 2T

Example 75:
LC-MS:
tr = 0.83

[M+H]* = 689.7

Example 75:

FSC

According to the procedure described in Example 74, Step 3, N-[(S)-1-benzyl-2-(4-
benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-3-yl-benzyl)-3-(4-trifluoromethyl-
phenyl)-acrylamide (13 mg, 20 %, LC-MS: tg = 0.83 min; [M+H]" = 689.7) was
obtained from N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-bromo-



tR=0.951.00 1.02 0.95 0.96 1.00 [MrH + = 616.54

658. 31 658. 28 602. 78 590. 63 630.36 WO 2007/ 046075
wWeEON/HBRA06/ 053868 73 CND N LC-MS | C~ Br ExPCDIB20@353868

89 90 91 92 93 tR = 0.97 0.94 0.97 0.98 0.96 0.95

[ MPFH] + = 586. 46 712.38 652. 42 :%00 54 572.48 608.51 \:

R Br F3C 00, . F /
b%@%‘é‘ﬁr&@”‘?@m% Po§NY) @@%a@éjLel ‘%ﬁmﬂ 6%@ r@%‘o' a”d9 2
P rMhﬁ'&b“oan@Ebldlﬁbﬁﬁ% @808373,%%5658. 31 658.47 608.51 Br

C- M5 CF3 Ex-No.: 100 101 102 tR = 0.98 0.97 0.98
[ MtH] + = 652. 66 586. 49 640. 48 Exanple 103 was prepared

=G B b s wBes PRI oS Soo Byt g g o e

prEParationdéf Bxdrfpl®S: N N N tR = 0.87 [M-H + = 718. 34
Exanples 104 to 108 wer e obtai ned according to

procedures described for the

/\)K O

p

©
IS

R Lo @,/" D-"" MeO L
/O ? Meoj©
LC-MS B | Ole
Ex-No.: 76 77 79 80 81
tg = 0.96 0.98 O 97 1.00 0.98 0.93
[M+H]+ = 586.49 652.41 620.3 630.35 616.38 666.55
o - . .
FoC FsC” : “F @ o
LC-MS o— I I o |F |
Ex-No.: 82 83 84 85 86 87
tp = 0.95 1.00 1.02 0.95 0.96 1.00
MeHs= | 61654 | 65831 65828 | 60278 | 59063 | 630.36




5 preparation of Exanple 1 using D phenyl al ani ne as

the starting material:
W@ER007Eoks F F Ex- No. :

0.99 1.00 0.96 1.00

620. 32 658. 34 WO 2007/ 046075

[ M:H]

Exanple 109: O CN HCI x H2N O
ONO \ NN/ F,CNJ1

Exanpl e

109:

415.27 [M+H + =
according to the deschpt\l onof TExanpl e 49, Step 1:

1- (4- Benzyl -

pi per azi n-

-yl)-(S)-3-phenyl -2-[(p

n-1 -one (200 ng,

\' NN

LC-Ms: LG MSo t RS
613. 61 t

O R~-NNN OOFCY O F3C
104 105 106 107 108

t RPET/1B2006/053868

+ =$£30.36 616.38 658.35
CT/ 1 B2006/ 053868 75

Step 1 HN O Step 2
C I nternedi at e:

9 tR=0. 80

Was perforned

[MHH] + =

N
[ n-E-N;I met hyl ) - am no] - pr opa

|®

Br
R o L o £>:’
C\ C F F
LC-MS T Br
Ex-No.: 88 89 a0 91 92 93
tg = 0.97 0.97 0.97 0.98 0.96 0.95
[M+H]+ = 586.46 712.38 652.42 500.54 572.48 608.51
—0
R BI’\O;--’ FsC o [ Ko R
F : F \Q : F \O\F
LC-MS o F
Ex-No.: 94 95 96 97 98 99
tg = 0.99 0.95 0.96 1.01 1.00 0.96
[M+H]+ = 670.41 590.48 632.54 658.31 658.47 608.51
ClCo o
Br CF4
LC-MS
Ex-No.: 100 101 102
tg = 0.98 0.97 0.98
[M+H]+ = 652.66 586.49 640.48

Example 103 was prepared according to the procedure described for Example 112:




quant. yield, LGMS tR = 0.59 mn; [MH + = 415.27)
was obtai ned from 2-am no- 1-

W@ Z200B@90y3 - pi per azi n-1-yl)-(S) - 3-phenyl - pr opanP@F/mBE06/053868
(162 ng, 0.50 mmol) and pyri4gj ne- 3-car bal dehyde (80
ng, 0.75 nmmol). 10 Step 2: Was performed according to
t he description of anple 49, Step 2: N[(S)-1-
Benzyl - 2- (4- benzy perazin-1-yl)-2-oxo-ethyl]-N pyri
di n-3-yl et h I-3-
trifl uor ore phenyl)-acryl am de (20 ng, 18 %

0,800, [ MFH + Eyi3nid3081) was obt ai ned
yl - pi perazin-1

enyt™2- [ (pyri di nl&-MS:

I no] - prjopan-1 -one_(7 , 0.18 mml) and
NT i f | uoyonet hyl ) ci nﬁ%m028ggl d (50 ng, 0.216
2007/ 046075 _PCT/ | B2(deH)53868.346 Exanpl e

xH2N O D Step 1 HN O Step 2 10 NO N

N N C Jl I nternedi ate: Exanpl e 110:
LC-MS: LC-Ms: tR=0.62 tR=0.87 |[MH + = 415.47 [ MtH] +
= 613.49 5 Exanple 110 was prepared according to the
procedures described for the preparation of Exanple
109 by using pyridine-2-carbal dehyde i nstead of
Erarhpéisnd4 @ 168 Wel«lebiiited é]cc&iréllﬁg]to procedures described for the
N-[(S)-1-Benzyl -2-(4- benzK erazin-1-yl)-2-oxo-ethy

5 preparatigpy ofdfiplel nesing IR-8 @ayla anine as the startlng material:

trifluoronethyl-phenyl)-acrylamde. (39 ng, 45 %
LC-Ms: tR=0.87 mn; [MH+ _

: S
m\)KNRNKO
(J

1S

LC-MS |

F F
Ex-No.: 104 105 106 107 108
tg = 1.01 0.99 1.00 0.96 1.00

[MaH]+ = 630.36 616.38 658.35 620.32 658.34
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10 613.49.) Exanple 111: 0 N O HCxH2N O N Step 1
HN O Step 2 N J1 J::~ O rij~ NNFCNs NCN N1-0

WO pao2os®d at e: Exanple 111: LG I\/B: LC- MS: t RROI/BE2006/053868

tR=0.79 [MtH + = 415.28 [ MtH+ = 613. 64 WO
2007/ 046075 PCT/ 1 B2006/ 053868 = 77 Exanpl e 111 was
prepared according to the procedures described for the
preparati on of Exanple 109 by using
ERpfd 1§9:4- car bal dehyde instead of pyridine-
3-carbal dehyde in step 1:

N-[(S) -2Benzyl - 2- (4- benzyl - pi perazi n-1-yl) - 2- oxo- et hy
I]-N-pin-4- hyl - 3- (4-
oronet hyl enyl ) -acryl de. (32 ng, 29 %

R = 0. 7§ﬁm n; [ M:H + 13. 64. ) Exanpl e 112

~% HC &epiZN Br 0 HN o} Step 2
() g Lo—
| oY S
3
Intermediate: Example 109: ©

LC-MS: LC-MS:
tm = 0.59 tg = 0.80
[M+H]* = 415.27 [M+H]* = 613.61

Step 1:

Was performed according to the description of Example 49, Step 1: 1-(4-Benzyl-
piperazin-1-yl)-(S)-3-phenyl-2-[(pyridin-3-ylmethyl)-amino]-propan-1-one (200 mg,
quant. yield, LC-MS: tgr = 0.59 min; [M+H]" = 415.27) was obtained from 2-amino-1-
(4-benzyl-piperazin-1-yl)-(S)-3-phenyl-propan-1-one (162 mg, 0.50 mmol) and
pyridine-3-carbaldehyde (80 mg, 0.75 mmol).

Step 2:

Was performed according to the description of Example 49, Step 2: N-[(S)-1-
Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-pyridin-3-yImethyl-3-(4-
trifluoromethyl-phenyl)-acrylamide (20 mg, 18 %, LC-MS: tg = 0.80 min; [M+H]" =
613.61) was obtained from 1-(4-benzyl-piperazin-1-yl)-(S)-3-phenyl-2-[(pyridin-3-
ylmethyl)-amino]-propan-1-one (75 mg, 0.18 mmol) and trans-4-

(trifluoromethyl)cinnamic acid (50 mg, 0.216 mmol).



CN) Step 1 HNO Step 2 O \ F3C/ CN) Br NN Br NN
Internediate: Internediate 2: LGMs: LGMs: / tR =
W@2@4/04d875= 0. 93 [ MtH] + = 495. 23 [ MtH] + = 693. SBCBIR2P06353868
o\ \\ NO Exanple 112: LGB F3C CN) tR=0.85 WN
N [MH + = 775.36 NYN,/I N 10 Step 1. Was perforned
according to the description of Exanple 49, Step 1:
1- (4-Benzyl - piperazin-1
Exé(r‘nbrez‘r{d6 br ono- pyri di n- 3-yl net hyl ) -am no] - (S) - 3- phen
- propan-1 -one (300 ng, quant. yield, LGM: tR =

064 mn [ MEH] + = 523) was obtalnedfrom
-(4-b - pi perazin-1

-yI) - phen ropan 1 210 ng, 0.65 15 nmol)

I ne-

-0
and 6} br ono- pyr i 3- car bal de (480 ng, 2.6
HEMBIN . 2007/ 046075 PCT/ | BEOOb/ 053868 78 Step, 2:

V\as p or ms%le@d:cordl ng t %eso‘ﬁtE@)?l on of Exa I
~

Benzyl (4 benzyl - p| PEr A m@l}l) 2- 0%Qs @46
r ono- p {n- 3- yI met hyN#"8- (mj
(4-trirret hyl - phenyl ) - acr de (2.0 ngy, Huant. N
yi el d, VB tR = 0.93 min; | 693. 58) was
obtainedfroml-(4 )i per 1y|) 2- [{.6-br
pyridin-3-yl met hyl) - rﬁ ”i/? P(S) 3- phenyl - propan Tgoﬁg@'
(1.37 g, 2.77 mmol) LardS:

trans-4-(trifluoromgtbylgkci nnami ¢ acid (720 ng- 0.%.733

mmol ). io Step 3: [M+H]* = 415.47 [M+H]* = 613.49

Example 110 was prepared according to the procedures described for the
preparation of Example 109 by using pyridine-2-carbaldehyde instead of pyridine-
3-carbaldehyde in step 1:
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-pyridin-2-ylmethyl-3-(4-
trifluoromethyl-phenyl)-acrylamide. (39 mg, 45 %, LC-MS: tg = 0.87 min; [M+H]" =
613.49.)

Example 111:
o)
il oY
HCI x HoN o)
Step 1 HN O Step 2
O g —
N N
r\|1 P N] FsC j
Intermediate: Example 111: k@
LC-MS: LC-MS:

tr = 0.59 tr = 0.79
[M+H]* = 415.28 [M+H]" = 613.64
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In an inert atnosphere, 1-(4-benzyl-piperazin-1
-yl)-2-[(6-brono-pyridin-3-yl net hyl) -

W@ pi0no360(S) - 3- phenyl - propan-1 -one (55 ng, 0. OBCTIR2006/053868
was di ssolved in dioxane (1 44) and
1-(2-pyri mdyl) pi perazine (20 ng, 0.12 mmol) and

di .-b i d 1. , 0.12 mmol
EXStiale | Has plepaat Shcetding falll aiRauds daschDan dorines
pr%%ﬁraﬁ%t SEnAe5ed 9 héﬁﬁ?cbyﬁkﬂiﬁeh@-cﬁ%ﬁléié@me%stead of pyridine-
SK- a 3 ng, 0.005 mmol)

0002- A (Palladi umcatalyst;
3daszaitierdid in sleéptane (0.5 nl). Stirring was continued

f h. reacti.on _m xt ure,was to,.rt,
NIEDeF oo PR B s R PBEEA S Rabiematy o4
trifib o NN p ey | Bdcrflamidé h@2ceabpaed 100981 & 4 Y@ @in; [M+H]" =

wer e concentrated under reduced pressure and the
61%28fdue was purified by prep. HPLC 20 to give 7 ny

(11 9% of

N-[(S)-1-benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
Ekample 112:

[ 6-(4-pyrimdin-2-yl-piperazin-1-yl)-pyridin-3-yl nethy

11-3-( i f1 uor onetthyl - phenyl ) - acryl amide. (LG MS:

tR = O mn; + = 775.3 Exanples 113 to 123

a

wer e _pr epar ed ding to t ocedure described fo
H@gHEk arfpl e égﬁ: 2007/ 0460§75 PCT/thgQGIOS

o\ \.NO FF}] RNNRH
Lc-MEL 1 JEx-No. 113'1;@@
730
Intermediate 2: ©
LC-MS:

0.83 0N82 0.84 0.86 1.p0 ||
739. 30 L@SS 718. 35
th = 0.93

NN\ / LC- MBS
[M+H]* =693.58 | Step3

Intermediate:
LC-MS:

tr = 0.64
[M+H]" = 495.23

0
Example 112: WN T
FsC o

LC-MS: 3 | [ ]
tr = 0.85 '/\N N N
[M+H]* = 775.36 AN N
K/N
Step 1:

Was performed according to the description of Example 49, Step 1: 1-(4-Benzyl-
piperazin-1-yl)-2-[(6-bromo-pyridin-3-yImethyl)-amino]-(S)-3-phenyl-propan-1-one
(300 mg, quant. yield, LC-MS: tg = 0.64 min; [M+H]" = 495.23) was obtained from
2-amino-1-(4-benzyl-piperazin-1-yl)-(S)-3-phenyl-propan-1-one (210 mg, 0.65
mmol) and 6-bromo-pyridine-3-carbaldehyde (480 mg, 2.6 mmol).
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Ex-No.: 119 120 121 122 123 tR = 1.05 0.80 0.87 0.82

0.80 [M+H + = 686.29 725.50 732.35 705.33 711. 35
WE@Mo¥@®73124 was prepared accordi ng to the proRPETIB2006/053868

descri bed for Exanple 112: 07880 nple 124: N LC- ME:

FSCtR =1.00 N N [MH + = 686 30 1 05/0 WO

2007/ 046075 PCT/ 1 B2006/ 053868 80 Example 125: 0 0

jo~ 0 O F3CI NF3C/ I \ NBr NNNN Internedi ate:

@ba@ple 125 LCGMS: LCGMs: tR=0.93 tR = 0.84 [ MH +

=693.58 [MH + = 690.17 In an inert atnosphere,
Was(periasmeg agnopding 0 thel dg$qrigtiop (o -Bxaome gr Stiem23Ny[(Pe-

B2 ool VI o BIBAATe 88 BBy methy 3

(dAtrifybichERh P INEH\a) é‘@rlylianﬁlleQZ @mg g@i& gl )L.C- m tr = 0.93 min;

ot assi um car bonat e solution and iso r(?é)anol

[ME-E =$93-a8k wagebipinad Frome | sl mr%@asﬁ -prpmo-

Py el ol et Ry S8 10 § 27 mrpbzand

tramel)(trifllioeormne ) bmnamlataurde(mamglce)sbeamq to 100(: for
12 h, cooled again to rt and water (1 nlL) was added.
The product was extracted with EtOQAc (3x 2 ml). The
Sfe%r@_i ned organic |ayers were

In an inert atmosphere, 1-(4-benzyl-piperazin-1-yl)-2-[(6-bromo-pyridin-3-ylmethyl)-
amino]-(S)-3-phenyl-propan-1-one (55 mg, 0.08 mmol) was dissolved in dioxane (1
mL) and 1-(2-pyrimidyl)piperazine (20 mg, 0.12 mmol) and sodium tert.-butoxide
(11.5 mg, 0.12 mmol) were added. The reaction mixture was degassed with argon
and heated to 105°C followed by the addition of SK-CC02-A (Palladium-catalyst; 3
mg, 0.005 mmol) dissolved in dioxane (0.5 mL). Stirring was continued for 12 h.
The reaction mixture was cooled to rt, water (1 mL) was added and the product
was extracted with EtOAc (3x 32 mL). The combined organic layers were
concentrated under reduced pressure and the residue was purified by prep. HPLC
to give 7 mg (11 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-
[6-(4-pyrimidin-2-yl-piperazin-1-yl)-pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-
acrylamide. (LC-MS: tg = 0.85 min; [M+H]" = 775.36).

Examples 113 to 123 were prepared according to the procedure described for

Example 112:



concentrated under reduced pressure and the residue

was purified by prep. HPLC to give 8.4 ng (17 % of
WOR(G7BY6015 benzyl - 2- (4- benzyl - pi per azi n- 1- yl ) - 2POKB2004NF3868

[1-N- [2,4"]bipyridinyl-5-yl hyl - 3-(4-trifluorom

et hyl - phenyl ) -acryl am de. (LG'Ms: tR = 15 0.84 m n;

[ MtH + = 690. 17). Exanples 126 tqg _128 are prepared

according to the procedure desc pd for the

preparati on of Exanple 125.0 WQ-2807/ 046075

PCT/ | B2006/ 053868 8 \ L0 4. CM5: Exanple 126 N
F3CtR = 0.85 N N [ + X 640,
Exanpl e 127 tR =¢ 3 689.31 NN/ O

2 N/ OLCM: 0
+ =
00 LC-Ms: Exanple 128 MtR = 0. 87 [MH + = 690. 75
F3C/ \ ~ NN 0 W 200R 0%6075 BCT/ 1 B2006/ 053868 82

R N l\ll/\ )\ N N N HN N
sad PN e @ @9 g

LC-MS

Ex-No.: 113 114 115 116 117 118
th = 0.78 0.83 0.82 0.84 0.86 1.00
MiH]+ = | 774.40 698.31 | 739.30 696.33 718.32 686.30

_N
N
LC-MS r 7
Ex-No.: 119 120 121 122 123
th = 1.05 0.80 0.87 0.82 0.80
[M+H]+ = 686.29 725.50 732.35 705.33 711.35

Example 124 was prepared according to the procedure described for Example 112:

@]
/O/\)J\N/( ;O Example 124:
SN N

] tg = 1.00

H [M+H]" = 686.30
/O
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Exanpl e 129: O
3CN Br NNN

O \WNO IN\ NO low FsCI/ \ NF
N nt

WO DOMBI60IT- MS:  tR
5
2

O Internedi ate: Exanple 129:

0.93 tR = 1.02 [ MtH] + = 6RGI/BR006/053868

[ MtH + = 688. 46

N-[(S)-1-benzyl -

[]-N
(6-bromo-pyridin-3-ylmethyl)-3-(4-trifluoromethyl-phen

Eyé,}qp%cm/g amde (70 ng, 0.101 wmmol), 2-pyrrolidinon

0.3 ng, 0.121 nmol), potassium carbonate (27.9 ny,

O 202 mmol ), copp )iodide (1 ng, 0.005 mmol) and

N, N- di et hyl enedi e (1 nmg, 0.01 mmol) were

[ (1 m). The reaction mxtu

n an inertgAt nosphere,
4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy

1

12 h, then filteregd ower a_pl 0

it h[ Et OAc, concentrated p\" d by

F i Ve 29 mg—52—% of |;\I- ( - N
pi per agi n-1-yl) - 2- oxo- et3ﬁyl -oxE—pj

yrrol “yl) - i di n-3- N

yl methyl]-3-(4-trfluoromethyl-phenyl)
(LCGMs: tR = 1.02 [MtH + _  688.4 Z15 Exarrples

dosc/ i HehSreSerFSLdLPQEiZn{J%%‘:%e
2007L.049875 PCT/ 1 B2006/ 053868 83 0 N OL@G-MS:N F3C R
Q 8% tr =0.84
[M+H]" = 693.58 [M+H]" = 690.17

In an inert atmosphere, 1-(4-benzyl-piperazin-1-yl)-2-[(6-bromo-pyridin-3-ylmethyl)-
amino]-(S)-3-phenyl-propan-1-one (50 mg, 0.072 mmol) was dissolved in toluene
(0.5 mL). 4-Pyridineboronic acid (9.6 mg, 0.079 mmol), 2M potassium carbonate
solution (0.5 mL) and isopropanol (0.5 ml) was added and the mixture was
degassed with argon for 10 min, followed by the addition of tetrakis-
(triphenylphosphine)palladium (2.5 mg, 0.002 mmol). The reaction mixture was
heated to 100°C for 12 h, cooled again to rt and water (1 mL) was added. The
product was extracted with EtOAc (3x 2 ml). The combined organic layers were
concentrated under reduced pressure and the residue was purified by prep. HPLC
to give 8.4 mg (17 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-
[2,4']bipyridinyl-5-yImethyl-3-(4-trifluoromethyl-phenyl)-acrylamide. (LC-MS: tg =
0.84 min; [M+H]" = 690.17).

Examples 126 to 128 are prepared according to the procedure described for the

preparation of Example 125:



ON, IVO HN, CH~N LC-MSIV H Ex-No.: 130 131
132 133 134 tR =0.951.04 1.02 1.01 0.97 [MtH + =
WEGAB7A&0745. 92 696. 25 710. 27 670. 24 Exanpl e 1BGI/IB20€H/053868
\W NOIV\ NO Nlow F3C /gl \ F3C/ I \ N Br NN
N Internmedi ate: Exanple 135:" LCMS: LC-MS: tR =
0.93 tR=1.06 [MtH + = 693.58 [MtH + = 687.27 5 In
an inert atnosphere,
N-[(S)-1-benzyl - 2- (4- benzyl - pi per azj
[]-N
(6- brono- pyridin-3-yl net hyI ) 3- (
yl)-acryl am de (80 ny,
dry toluene (3 m-)
ERamptht2g/- et hanol 4
tris-(dibenzyli desiéacet on
0. 002 mmol ), xant hphg ) anMsldfi690.72
tert.-butoxide (16. The m xture was
heated to 50C and st f ng cont| nued #9¢ 90 mn. The
reaction mxture was cooled to rt, b (5 mM-) was
added and the product was WO 2007/ 04
PCT/ 1 B2006/ 053868 84 extracted with EtQAc (3x 4 m).
The conbi ned organic |ayers were copeentrated under
reduced pressure and the residue urifi ed by prep.
HPLC to give 38 ng (47 % ofp

N-[(S)- 1- benzyl - 2- (4- benzyl - pe azig- 1-yl ) -Cde: et hy
”N—%q %2 nmet hoxy- \

)- yridin- 3@/ < 3- 4-t |quoromefqhyP pheny
| )-acryl ami de. (E |: 1.Cfﬁn; [ MHM+H —68931
687. 27) . ~

z1-yl)-2-o0xo-ethy

| uor onet hyl - phen
o Vas di ssol ved in
addi t i onLGEMS:

(21.hf0§?

LC-MS:
tg = 0.87
[M+H]" = 690.75

Example 128



Exanpl es 136 to 138 were prepared according to the

procedure described for the preparation of Exanple
waa®7oews \ N O LG Ms: Exanple 136 F3C / \ NP@RIB2006/053868

1.07 "-ON N [MH] + = 643. 21 \' \ N OLC M

Exanple 137 F30O/ \ NtR = 1.11 [MH + = 657.22 ONN

O\ \ NOLCM: Exanple 138 F3C/ \ NtR=1.14 10

N N[MH+ = 671.28 10 Exanples 139-166 were prepared
ER&®pledisg to the procedure described for the

preparation of Exanple 12: WO 2007/ 046075

PCT/ | B2006/ 05386 OV NO FBCNI ¢c NNRRO
S HNN----- /

Q%
/_\Z
@]

Intermediate: Example 129:
LC-MS: LC-MS:

tr = 0.93 tr =1.02

[M+H]" = 693.58 [M+H]" = 688.46

5 In aninert atmosphere, N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-
(6-bromo-pyridin-3-yImethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide (70 mg, 0.101
mmol), 2-pyrrolidinon (10.3 mg, 0.121 mmol), potassium carbonate (27.9 mg,
0.202 mmol), copper(l)iodide (1 mg, 0.005 mmol) and N,N-dimethylenediamine (1
mg, 0.01 mmol) were dissolved in dioxane (1 mL). The reaction mixture was

10  heated to 120°C for 12 h, then filtered over a plug of silicagel with EtOAc,
concentrated and purified by perp. HPLC to give 29 mg (52 %) of N-[(S)-1-benzyl-
2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[6-(2-0x0-pyrrolidin-1-yl)-pyridin-3-
ylmethyl]-3- (4-trifluoromethyl-phenyl)-acrylamide. (LC-MS: tg = 1.02 min; [M+H]" =
688.46).

15
Examples 130 to 134 were prepared according to the procedure described for the

preparation of Example 129:
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LC-M5 Ex-No.: 139 140 141 142 143 144 tR = 0.88 0.87
0.90 0.92 0.77 0.97 [MrH + = 679.32 695.47 703.52

W@ 0078%606¥9. 54 731.58 F R s }----- N/ | LC M/IB2006/053868
Ex-No.: 145 146 147 148 149 tR =0.86 0.96 0.82
0.88 0.91 0.92 |[M+H + = 696. 745.6 690. 25 695. 26
739.55 717.56 HR IN\\ Nom'" N / NN CN} LG Ms
F3C Ex-No.: 151 152 153 154 155 tR = 0.82 0.86
0.91 0.92 0.82 0.80 [MH + & 69152 690. 25 703. 52
757.53 690. 25 679.55 071 045075 PCT/ | B2006/ 053868
86 ~| o\ \ \ No [\INF3
LCM5 N Ex-No.: H 60MN461 162 tR = 0.85
0.92 0.89 0.82 0.91 0.94 H] @NQ 704.52 717.55 669.6

693.53 717.53 717.36 ' RXx

R ? Yy | N 5 o
HO N \NgFe
AT O A
LC-MS " H
Ex-No.: 130 131 132 133 134
tg = 0.95 1.04 1.02 1.01 0.97
[M+H]+ = 686.18 745.92 696.25 710.27 670.24
Example 135:
) )
N N
Y O 7Y O
Br” N N AW N
Intermediate: Example 135:
LC-MS: LC-MS:
tr =0.93 tr = 1.06
[M+H]" = 693.58 [M+H]* = 687.27

In an inert atmosphere, N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-
(6-bromo-pyridin-3-yImethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide (80 mg, 0.116
mmol), was dissolved in dry toluene (3 mL) followed by the addition of 2-methoxy-
ethanol (11.4 mg, 0.15 mmol), tris-(dibenzylideneaceton)-dipalladium (2.1 mg,
0.002 mmol), xanthphos (4 mg, 0.007 mmol) and sodium tert.-butoxide (16.7 mg,
0.174 mmol). The mixture was heated to 50°C and stirring continued for 90 min.
The reaction mixture was cooled to rt, brine (5 mL) was added and the product was



LC-M5 Ex-No.: 163 164 165 166 tR = 0.90 0.85 0.91
0.90 [M+H + = 683.6 653.54 703.36 717.37 Exanpl es 167
W@ 2001/p%600%r e prepared according to the proceduP@BIB2006/053868
descri bed for the 5 preparatg@n of Exanple 1: WO
2007/ 046075 PCT/ 1 B2006/ 053868 87 o J \ RAN O N~ CND
oA B S B Fiah a8 Menver
urﬁ(ﬁ@r'?'bducec‘ﬁﬁ%s@ﬂrg Qﬂd Me R wﬁé%vuﬁﬁe@%% pr8p 6@9L@9to 9 give 38 mg
C F3C F LG M 173 174 175 R=0.9 1
(4(7 %@of INMEB]-+- benz@v244 b@zzympemmi yin2-oixotdtby hg[e (2-methoxy-

e D R e R Mo

5 1 @gsrﬁrnl pﬂdHﬁbQ\637 2\(7? 2007/ 046075 PCT/ 1 B2006/ 053868 88

Examples 136 to 138 were prepared according to the procedure described for the
preparation of Example 135:

@]
O
w LC-MS:
Example 136 e /(j) tn = 1.07

[ ] [M+H].+ = 643.21

W N i LC-MS:

Example 137 e /Ej) tn=1.11
ANOTN © [M+H]* = 657.22

W NS i LC-MS:

Example 138 e @) [ j te = 1.14
0N I\LO [M+H]" = 671.28

10

Examples 139-166 were prepared according to the procedure described for the
preparation of Example 12:



N Noml NN OO O \I
I/ I\ F3C MO/ \
WOAQ7P40MZ O O\

I F3C Na \

I\ F3C F3C F \I
WO 2007/ 046075 PCT/ 1 B2006/ 053868 89

~N \ |
\

F3C F3C Ove N N NI -)
\l 0O NN

NNN NO

F3C/ O

N N Nom PQI/IB28G/ (3868

~ N
|
N
Q S ' HN\
O | O O H@ 2 YO
LC-MS
Ex-No.: 139 140 141 142 143 144
tg = 0.88 0.87 0.90 0.92 0.77 0.97
[M+H]+ = 679.32 0695.47 703.52 717.55 679.54 731.58
‘ F
Sl l>a kel pegpe
> PG
LC-MS
Ex-No.: 145 146 147 148 149 150
tg = 0.86 0.96 0.82 0.88 0.91 0.92
[M+H]+ = 696.47 745.6 690.25 695.26 739.55 717.56
ey | o
kN/ s N A N
LC-MS FaC
Ex-No.: 151 152 153 154 155 156
tp= 0.82 0.86 0.91 0.92 0.82 0.80
[M+H]+ = 691.52 690.25 703.52 757.53 690.25 679.55




5

NNN_) NNN OO F3BCF3C NN\ CF3 NN NN OO
O FSCF3C N-NNNOO F3ICF3Cth NOOO F3C/
WO-30784003 2007/ 046075 PCT/ 1 B2006/ 053868 90 OMRCTINE2006X53868

N ~~ J~ N OOO \ I\ ¢, ,0MOOw F3COw fN
~N N~/ NOI/ OO Ow CF3

o)
W“ i
FsC
| ~
_N

O

R
R | N N/
; 4 |
LC-MS N
Ex-No.: 157 158 159 160 161 162
th = 0.85 0.92 0.89 0.82 0.91 0.94
[M+H]+ = | 704.52 717.55 669.6 693.53 717.53 717.36
R
V -
LC-MS
Ex-No.: 163 164 165 166
th = 0.90 0.85 0.91 0.90
(M+H]+ = 683.6 653.54 703.36 717.37

Examples 167 to 175 were prepared according to the procedures described for the

preparation of Example 1:




Owe O fN~-N N~/ NOOI/ OO F3C CF3 CF3 5 WO
2007/ 046075 PCT/1B2006/053868 91 Br N Noml J N N O
W@2@7/0807F3C F3C NC/ NNN NN N O 0 O F3ET/HR®#53868

5

F/ iN NN /7 \ NN/ NOEQOFSCFSCN
@]
R/\)kN O
N
N @
[ !
F KO
R ) Fj : . | MeQ.
@ MeO O
@ Br o F
LC-MS | OMe o
Ex-No.: 167 168 169 170 171 172
th = 0.83 0.84 0.85 0.81 0.81 0.82
[M+H]+ = 635.57 701.44 669.37 711.55 681.59 639.59
R F3C o - o
Ul O |
LC-MS F
Ex-No.: 173 174 175
th = 0.91 0.81 0.90
[M+H]+ = 707.44 621.57 707.31

The following compounds can be prepared according to the general procedures

and the detailed experimental procedures described above:




SFN N~NNO OF3CF3C NH~fN/ \ SN NN NOO

0 11 F3C F3C / WD 2007/ 046075 PCT/ | B2006/ 053868 92 HO
W®200204600 ~ ~N\ NN | J 1 / NJ~ N O OO O RCTNB2PBD53868
F3SC HNS Y ntc \ crc NNOS(gOOI\I\



F3C F3C 5 WD 2007/ 046075 PCT/|B2006/ 053868 93 Br

*OYyCC NI \' NOO iNNO F3CF3CF NCF/ :b: NN
WORMN7AH60B5 N O O N j: F3C F3C ~ "N S N ~ N NeCT/IB2004/053868

\/ 00\ / O0 NS F3CKFR3N~N HON~N\ cOON



\ / OO0 F3CIAN\ ~ ~~ ~—~ s F3CHN, N\ N NN\ / O
O 0O ~N\ N11 | F3C F3C VD 2007/ 046075

WG PBRR06/ 053868 94 Br \I ~N\ \l \ \ N NomPCEM2N053868
@ f---NII\ =00\ ~1 I I4d\ I\ NNI\ FCs F3CF
NCF\l ~N\\\ NOON O'Fa/ s F3C -~ s s

OMe OMe



JNNN ONOOFCS F,Cs 31 ~N\ HON IN NI /

o N Noml F3C F 3CFRNNN\%\ N OO ONNI/
WO-3i0I704483C1 / WO 2007/ 046075 PCT/ |1 B2006/ 053868 POBIH2006/053868
NJ ~-N \ NY N/ OO f---N1I\ ~OON-C\ NN F3C
FCsF NCFN N NC F3CHF3C

Wgﬁ%@”@w@m oG



SSNS~IN~\ V' A\ NI \% NJ/ A\ NN N~OONO J N
NJ\VJ NNFIC FBCHON~N\ NN/ \ ~-N\ NJ/ ~N
WO 2007600 f N O/ NNNF3C HF 3C HN N N | RO¥NB2B)6/(193868

ON 00 N~NJ\ N ~\ F3 3CIn vitro
antimalarial activity: Plasnodiumfalciparumin vitro
assay 5 In vitro activity against erythrocytic stages
of P. falciparumis deternmined using a |[3H]
hypoxant hi ne incorporation assay. One strain resistant
to chi oroqw ne and pyrinmetham ne (P. falciparum K1)
e assays and all test conpo

06/ 053868 96 are conp for~
he N;tj\hddrugs chl or oqui ne (Isi /\O
in ‘ gma- 36, 159 Oy m

MO to 1 mM and

FsC

FsC FsC



suppl enented with HEPES (5.94 g/L), NaHCO3 (2.1 g/L),

neonycin (100 Unl), 5 Al bumax (5 g/L) and washed
whervan4doesl cel |l s at 2. 5% haematocrit (0.3% PCT/IB2006/053868

parasitaem a). Seven seri al bling dilutions of each

drug are prepared in 96-well "mcrotitre plates and

i ncubated in a humdifying atnosphere at 37C, 4% C02,

3% 02, 93% N2. After 48 hours, 50 | of [3H]

hypoxanthine (0.5 iC) is added to each well of a

pl at e. he plates are incubated for arfurther 24

hours und he sanme conditions. The ates are then

har vest ed a Betwiphateycell harv (
washed is @d haper. The dri ' m@@
i nsert I ntp alplastic foil wth

At i-onnd Pui d, and cou
sSEi pii at'|on counter. |C50 yal

bi dal i nhibition curv@s
: 5 Table 1: 1C50 val uesF
conpo gds: Conpound of Exanpl e°No. :
38 Exanple 2 70 Exanpl®e8~375 Exanple 4

(Ex | 2 6 588 Exa 15 11 e

33 %anpl e 37 18~ EXpnp[e N8
B@n‘rﬂ XARPr ey a

: osBack 4

a Betaplate liquid
arle cal cul at ed

g Mcrosoft

or sel ected




Exanpl e 129 9.5 Exanple 159 2.4 Chl oroqui ne 300
Artemisinin 2 In vivo antimalarial efficacy studies

WO pooviow®7ant i mal arial activity is assessed f or PQr/mBpes/053868
of three female NVRI mce (2 5 22 g) intravenously
infected on day O with P. berghei strain GFP- ANKA (0.2
nL  heparini zed saline suspension containing 2x107
parasitized erythrocytes). In control mce,
parasitaema typically rise to approxi mtely 40% by
day 3 aft ection, and control m ce. diee between

day 5 and da after |nf ection. For t m ce treated
wi th conmpoun ei t her for i
aqueous i0 j N/\eldr cI ith 3 coupounds o
in tween f{ (7943% with 5“’%1 brrpounds
are ddﬁiNm er|e a nt raperl t oneat’y=nor~sub Sut Bneous| y

consecutive

r\/és >
@Dss ny BID, 24 and 4 ours aj i nfection) or
as foufFCCorfSecutive daily teSes £4X% g/ kg or 4x 50
Wth the dou Bl D-dose reginen, 24 n $ after the
| ast drugtre /Nt bIoodr en, N
resuspende N°B bu and par asi m,@
det erm ne thNa can ect on D| nsen)
& sanpl es
ﬁgr\he qu proceksed on day 4
I nf é

er enre the control
and treated ups expressed as a percegt relative to
the controls oup parasetimas |l o ha
the presence of ar@;}‘ es the FACS _gat e N ck
with
M cd?'\r vi'ving |or

OEIC infection with no detectable par aél
2007/ 046076, BET/ | B2006/ 053868 98 C ai ns:

nmg/ kg, 3, fection).
Dy
count 0p0 Ped bl ood cel N
pl e- dose regqi
on. Activity @I | at el as the
et ween the nea val y "
V|suaIIy |nfec m e
d i soal so recorded dwpound.
®r 30 days akre chhéck d
A8 nd subsequentlt hanr . A conpound is
@' curative if the”anime rvi s to day
conmpound sel ed fromthe roup consr




formula l: 5 R2 0 (CH2)n RAINRNTformulal N X'R1
wherein io X represents -(CH2)0 2- or -C(=0-; n
WO epres®m s the integer 0, 1 or 2; Rl representGI/IB2006/053868

hydr ogen; al kyl; cycl oal kyl ; hoxy- car bonyl ;
hydr oxy-ethyl; 15 benzo[1, 3]di oxolyl; aryl that can
be nono-, di-, tri-, or tetra-substituted, wherein the

substi tuen

re i ndependently sel ected frqﬁ1halogen
al kyl , al kox

CF3, -OCF3, hydroxy,
al koxy- car bo [, and cagk
di =), o rl-substltuteo

aje |ndependently

that can b
t he substgi;fﬁg
haloienw | ~~a Roxy, -

ajko X;Qaroon,h, and carbox
E?Eﬁ- @ substi tuted, @(
epepgdent selected fro th I dr oxy- met hyl
and bronlqﬁi t hienyl that can bé mono- substi t ut ed’
y PP

with neth ]hlorlne pyri m di nyl
substituted

M A aIk .I»oen cycl opLog
or nethylsulfonyl be mono- or
di - subst | e oxy, pyrlda

benzo i o:«.ofuranyl ylA_ O
|§pq 929 i nyl ;| benzhydryl, mherﬁuﬁdboth phenyl rings
a no or di- substi t he
ubsti UeRL s~ ar e I ndependent | sele from hal ogen,
WO 20071046075 PCT/ | B2006/ 05386899 “al kyty,  al koxy,
- CF3, -OCF3¢ hydroxy, cyano, al koxy-car HKL
al kyl - carbon i m

; 0 ptionally /\Ti:]
mono- subsit T(géﬁﬁbmz;PthlazouaiD OPND o%%l
R2 repr ydgogen al kyl ‘ :
alkqu\ ¢ 0 dm no- car bo yI \a§ im
n II pDho- substltute H
[giyi t ha an be nono-, tr|- Q
At r arsubsti t ut ed, mhereln the suﬁstltuengs are

i ndependepg] y sel ect ed r/\N/\T::]
NN

In vitro antimalarial activity: Plasmodium falciparum in vitro assay
5 In vitro activity against erythrocytic stages of P. falciparum is determined using a
[*H] hypoxanthine incorporation assay. One strain resistant to chloroquine and

pyrimethamine (P. falciparum K1) is used in the assays, and all test compounds



10

15

from phenyl, hal ogen, al kyl, al koxy, -CF3, -COCF3,
hydr oxy, cyano, al koxy-carbonyl, al kyl-carbonyl, and
W@ 200p0%0p73 pyridyl that can be nono-, di-, or PCT/IB2006/053868
tri-substituted, wherein theysubstituents are
I ndependent |y sel ect ed from enyl, hal ogen, alkyl, io

Ikox rbon and
a R SoRgied o sy i he X‘?ﬁ@ GRod shitrRahe: (s Ce628) and
ar'“[&ﬁfsﬁ?rﬁﬁn(tsfgn é(%%091559»3)a|¢5dr‘n 0GM&s Oa?lekdliutecﬁ QR"BMSO to 1 mM and
acetyl; et’hoxy-carbonyl; hydroxy- et hyl ;
added tsf ma@]sde@uﬁums lncnblaﬂegzllln Ry d@l40trhad|utramtbeut hypoxanthine,

SRS epft R EP R LD ek bk e 206 oo neBfyeiny 100 UimL),

ARuEx (8! gAXy andl lhaxsyiedl kaman T%SCeltsO@Bz 59% dh@ématocrit (0.3%
al koxy- car bonyl, carboxyl, hydroxy-d -5-al kyl,
paragitagmigdr oYY @99@ doubling dilutions of each drug are prepared in 96-well

m%aﬂﬁ]é( gfacfé%/ Ed |§c a&%% gthﬁnﬁjllfgﬁg)atT%péQ%%r L\dIIRSLil% COz, 3%

-carboxylic
Ob,aFF1INU. ne- 3- car boxyl | c acid Cl-5-
| kyl ester)-1-yl 2- [(azetHg ne- carboxyl
Aflei 45 Bours. poj asi Tinybopiiauts (0 Hedlas 2SR B GRp well of a plate.
h
T@@ p?at%taﬁ ﬁhé@(%eﬁggﬁgoxy | g]egg%grbLir_syl[rr]rqerptrhgpelar’ne conditions. The
plate[s(amethedrhaevéstedmbtbma/ Betapatedcell harvester (Wallac) and washed with

dré Ieéjo ¥r e"glee o%rredﬂr'lt%rsﬁa&?wfser a/”t% a pfastrc foil with 10 mL of

sc(nﬁ’h’lfah@h'fmldmar%“ é‘éﬁrﬁ@d% 'aCBél‘ab%t@qulﬁldaédfMiI@ﬁbﬁrcbuﬂrtéﬂ fCso values
net hyl rrolidi ne-2-carboxylic acid | - met hyl ,

ar(q;qakmdaie@ rem Bigmeislakinhiksticrt carves using |crosoft Excel.
5-al kyl ester)-1-yl-nethyl,

2-[ (pyrrolidine-3- carboxylic acid)-1 -yl]-ethyl, 2 25

TablRyT:110s4 ¢hlngs Inlonfdieeyddiéd @shghounds:

Cl-5-al kylester)-1-yl]-ethyl, 2-[(pyrrolidine-2-

carboxyllc acrd) 1-yl]- ethyl

Cl aPPuhg%f E)thj_lbﬂ% Qid"-é't Ih; acTd ICs0 (NM) on K1

3- [(pyrrola)@rmrgea car boxyl i g aci d-1 -yl]sm@opyl,

3- [(pyrrnlrdrnp 3- rarhnyvlrr acid

Cl- 5-al kyIEé@iTm'?Ql yl]- propyl L 70 o
o-[\py||U| deUUKyIIL actra)=L - YI [z opyT, o,
rrolidine- Eﬁ(%gdﬁ%g’xY lic acid 375

Cl-5- al kKYimehasie41- YI | - propYl, -CH2- (CH2) p7CONR31 R32,
30 - CO NHR31 1-(3-car hm(v zet idi nvI \-? acet vI

1-(2- carbcﬁxmﬁﬁolldl nyl )-2-acetyl, 1 19
(3=carbox IUIHyl)-Z geety

1-(3-car b@{‘%géti di nyl ) - 3- propi onyl , 1-(52-38
car boxy- pEi‘(érﬁbleCH@y') 3- pr 0F| onyl ) 11
1-(3-carboxy-pyrrolidinyl)-3-propionyl,

(CH2) pcrﬁ@mpb@ NR 31R32, hYdr oxY- C2- 5- dHkoxY,

U|-\||yU|u 5=t 'r(yl)-Cl-C- at r\u;\y,
hydr oxypr%%%@(@!e 32'§hydr oxy- 3-|met hoxy- pr opo>(<3;;9

- OCH2- (Cl—@(érmwa 2p077 046075 [PCT/TB20067 053868 100 NR
31 R32, 2-pyrrolidin-1-yl-etlhaxy,

A

3- pyrrol i Gxampleyd8 pr opoxy, 2- pi per azi n- 1- yi+ et hoxy,

Example 43 8.3
Example 81 7.4
Example 87 13

Example 125 4.8
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2-[4-(C1_5-al kyl) - pi perazin-1-yl]-ethoxy,

2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]- ethoxy,
WS27/06102% i n- 1-yl - pr opoxy, PCT/IB2006/053868

3-[4-(C1.5-al kyl') - pi perazi n- ]('17)”] propoxy, 3-[4-(2-

hydroxy et hyl ) - pi perazi n- 1 y pro poxy,

mr nholin- 4 vl _ ot hnavyvy s rnhol -4 \l| 5 nrnnoxy’
2. [(azetlﬁﬁ%m§“§1@§rboxyl|c aC|d) 1 yI] é%%oxy
Z-[(azeti %?rooxyllc aci d 54
Cl_5-al ky ester) yl]-ethoxy, '
2- [ (pyrr oChidropiiBe car boxyl i ¢ acid)- 1 -yl Boethoxy, 2-
r/n\lrrnl rdina- car th\Il | c ’r\l d
Cl. 5- aIky%@@ﬂB?P"ﬁ yI] ethoxy 2-[(pyrrolidine-2-
carpboxytic acid)- -yt = OXY,

2-[ (pyrrolidine-2- carboxyllc acid
Cl.5-al kyl ester)-1-yl]- ethoxy,
2-1 (2-hydr roI|d 1- [ ]1-ethoxy,
irguvpantapGi Bfcesy saids 1 1 7o ot hoxy.
Irﬁw[/& {FQFr=0H e a3t Gief %%e‘s%e@%r%roubs -of lthref RRAY NMRI mice (20-

3-[(azetidine-3-cdarboxylic acid
2Zp) Intahvwgnaesteinfediest gn gapgbxwth P. berghei strain GFP-ANKA (0.2 mL

heao% Erﬁ%/prc[ oﬁqh&f&ﬂ%u%p%@ﬁﬂ%@iélﬁt%mﬁ%ﬁ gﬁxm]z p&ralsﬂpzedo eryt’hrocytes) In

céekrdd- mid@y'@b@#téerﬂ;raylt)]mwlwpﬂééf to3ab}6WfrﬁQﬂe|I)dl41W 2y day 3 after
carboxylic acid)- 1

infeqtiopy BPgl ¢atied rmceailgd@the@n a5 @nds day Kk st dnfpction. For the

mgée% rggﬁe%gr oxygbprbé(rg%w o gf%(pcim@@%# dbﬁﬁér rPﬁlu]atQH IRU aqueous-

g@aﬂm neh&ldﬂmth@yng?rm_ydcbmpw@d@w 1r|DtW@@X)80/ethanol (7%/3%) with 5
- O CH2- CONR31 R32, 1-
mQéT‘Ear boxy-azeti di nyl ) - 1- oxo- 2- et hoxy,

| . .
Cém@%ggs ér% 5@85}@% eikbgﬁedp%rlgtgﬁr é )Jﬂr?/écuﬂggygﬁéfusp gither as two

certsamuﬂvetthmeydallsf dasibgedBID) [@Ro@éxmg/kg BID, 24 and 48 hours after

m%iﬂ%’ﬁgagg fq%{éggﬁ v%&@ﬁ?(gq%ﬁo(% 10 mg/kg or 4x 50 mg/kg, 3, 24, 48

ancﬁﬁb‘%‘o@r‘g th%r %IHR 3itR3Re dBublcBIT-bEsd aginfel P@RYUYE after the
acid)-1-yl]-2 20 roxxfro poxy

lagt p(lwzareatﬂmem, 3- Ldatﬁtb@igﬂ S ta&sed resuspended in 1 mL PBS buffer and

pakraﬁi%al « e’b‘%gr yvbtﬁ %Fﬁgé}y 5%1{@?% t‘iy counting 100 000

redybibod fc‘éHJ@XYall Bboﬂyﬁrﬁpﬂés ?pOt[ ﬂ'@quédruéletk%s"e RyifeNYdre processed
acid Cl1_5-al kyl ester)-1-yl]-propoxy

o3 day s Afel irtﬂﬁzqt@nzﬁ@av%m@w@ulatedws the wffergn@ﬁ)&ﬁpfveen the mean
%ﬂé@aﬁ@’ ?g‘nt I rﬁca? e%a?édqﬁrguooé:%&ﬂ%leaca?% Hercent relative to the

cdhtl‘ly@”roup! Boi pé’rabyétﬂmmw}owrrtbhm d. &) tb plesence of parasites in the
pr op ox ydr oxy- 3&(3 hydr oxy- p}/rrolldln -1
FAE/Ar% lﬁ?eoﬁoﬁ ec@%yﬁpa&xf Bo WW'WH days @ VI egt,egip > freated with

cc?mﬁéhgﬁcg% a%fhél%f&?égqoileél:?) pi per a2|l\r/|1IC]e. ylfr]\/l-vbnrgoggx:f/? days are
crmdkyedrfoxpa@:s[ten(aanwmm)syeqeenw puihiapésealz |Ancdmpwmd is considered

c@%ﬁg@ﬂh %@@4 ' ox‘)// @g g%qgl Rl %p{é@ﬁf@j@@?ﬁ%o detectable parasites.

- (CH2) pCH( OH) - CH- NHSO2R33, - OCH2- ( CH2) m NHSO02R33,
-OCH2 30 CH( OH) - CH2- NHSO2R33, - CH2- ( CH2) k- NHCOR34,
- (CH2) pCH( OH) - CH2- NHCOR34, - OCH2- ( CH2) m NHCOR34,
- OCH2- CH( OH) - CH2- NHCOR34, - S02NHR31, nor pholi no,
pi peri di no, oxo-piperidinyl, oxo-pyrrolidinyl,
pyridyl, and phenyl wherein the phenyl -
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ring can again be nono-, di-, tri-, or
tetra-substituted wherein the substituents are
W0 pbepemdent |y sel ected from hal ogen, al kyl, aP&DKB2006/053868
cyano, -CF3, -QOCF3, hydroxy, 2007/ 046075
PCT/ 1 B2006/ 053868 101 al koxy-car bonyl, and carboxyl ;
[uranyl that can be nono- or di-substituted, wherein
Clalmssubstituents are i ndependently sel ected from
nmet hyl , hydroxy-nethyl, brom ne, and phenyl wherein
t he phenyl-ring can again be nmono-, di-, or
11 A caupetnd aelediedvit@endhe group somsistingieipipesazine compounds of the
f|n gandently sel ected from hal ogen, al kyl, al koxy, 5
Vﬁﬁ OCF3, hydroxy, al koxy- carbonyl
al kyl - carbonyl, carboxyl, and nethyl ene- dloxy,
t hi enyl that can be nono-substituted wth nethyl,
chl orine, orR?phenyl wherein the phenyl-ring can again
be nono-, di-\ or tri-substituted wherein the
substit@ents @ﬁh&ﬁqndependently sel ected from hal ogen,
al kyl , Ikox cypno, -CF3, -COCF3, hydroxy,
alkomﬁ-ca ~al kyl - car bonyl , carboxyl, and
nethylene |o d oxy, pyri m dinyl that can be

nmono- sy wi th alk I Ealogen, cycl opropyl,
CH3- S, nethEzs;lfonyl L% nyl wherein the
phenyl-r|ng gain be nono-, di- or
tri- substltute wherein the substituents are
|ndependently Xekﬁcted from hal ogen, al kyl, al koxy,
cyano, - and'™ OCF3; pyrimdinyl nono- or
di-substltuted wi th met hoxy; pyridazinyl;
benzot hi enyl ; benzofuranyl; quinolinyl; isoquinolinyl;
wbereis benzhydryl, wherein both phenyl rings can be
nmono- or di-substituted, wherein the substituents are
i ndependent|y sel ected from hal ogen, al kyl, al koxy,
ngﬁﬁmengﬁ$@H2Ogydrqzuijpyano al koxy- car bonyl, and
al kyl - carbonyl or R3 represents aryl that can be
mono-, di-, tri-, or tetra-substituted, wherein the
n ndently sel ected fromthe group
n BT REB b PRIor Y 5ol o
2, 3- dlhydroxypropyl
Qi-éh droxy-dl - - C1- 5- k- NR31 R _
rl? €Nsd| hvédrggear b@ ||&Y5ané|<>’i ?thﬁ’éYWTbony' hydroxy-ethyl;

béé‘?%g{ 'Sﬂﬁfol X %ﬁ{l*? c}dncbe ﬁ&irﬁ) di-, tri-, or tetra-substituted, wherein the
SLIbs[tltLaamas |ade mrmdé}aatmehﬁ)()alellacted:rfr@)n halogeh; ellyyl alk@xy, -CF3, -OCF;,
azeti di ne- 3-carbo I|c
ORY, o4O y: cPré nylea | carbonyl and carboxyl; pyridyl that can be

m%n[)( @Etdrdﬂrl%b?;tlﬁﬁé@‘)%ﬁbiéin tﬁ’é's%sﬂ{ueﬁis] al PR¥bendently selected
3-[(azeti di ne- 3-car oxg ic acid

frgm- Igr,alggam alsyle ajkoxyy FCFpr-6iyfts, ygroxy, alkoxy-carbonyl, and carboxyl;

qu%'Y 'cari § gﬁi@g:c}rc oagpggt@iteé] mﬁgreyn the substituents are

m@!bbé.‘h@é?ﬁt@/réeléctﬁb-fm?ﬁ yéthy K PydroXytflemhgt, Zrepiblodaisié | Mienyl that can

acl nmet hy pyrroI|d|ne 2- carbox lic acid
b@lmgngfsk.%sglylt@})wq h yneth hgh :chlorine; pyrimidinyl that can be mono-

st %E Rt Aikye- r?alcgg?‘érp,%%lldp‘"roﬁﬂ BH.1sY dr methylsulfony! or that can
be mono- or di-substituted with methoxy; pyridazinyl; benzothienyl; benzofuranyl;
quinolinyl; isoquinolinyl; benzhydryl, wherein both phenyl rings can be mono- or di-
substituted, wherein the substituents are independently selected from halogen,
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ethyl; 2-[(pyrrolidine-3-carboxylic acid
Cl-5-al kylester)-1-yl]-ethyl; 2-[(pyrrolidine-2-
W@ 200p0%0p73 ¢ acid) -1-yl]-ethyl; PCT/IB2006/053868
2-[(pyrrolidine-2-carboxylic id
C1- 5- alkylester)-l-yl] 30 et hyl;

ik o OB aRea ! 235 Shidhxy bebodMPPA alkyl-carbonyl
mﬁéa?ol?l' dﬁﬁoﬁ%ﬁ;ﬁfmmﬁ) YhdstiniteaYdith alky!; thiazolyl; or oxazonI
(pyrrolidine-2-carboxylic acid ¥ ¥ propyl ;” 3-
[(pyrrolldl ne- 2- car boxylic acid Cl- 5 aIk fester 1 I

R (r)?ér'egg op{%ggﬁ\' gﬁigﬁé}g@yléé%’}wwglkoxy carbonyl; amino-carbonyl;
indid& 2ol glas o tP iar- $L§’cbslﬂ“1futbd3vlﬂﬁ@|kyl| cydioalkyl; aryl that can be mono-,
(3-carboxy-pyrrolidinyl)-2-acety

diy.- {ri3- ebteiiayUbStEYiegh ryg,l'pgrergl B}eopul@ﬁgwen@ qrg \gependently selected
fr%rg\r ﬁ&w&@%aﬁ?gﬁr OA %10%@ g?gg%bnéﬁ% 3, hydroxy, cyano, alkoxy-carbonyl,

alkylé&rbamyipmdpxtarbdxlydl Py Ihat @anobgl mono d| or tri-substituted,
é E? O—% R 31R32; hydrox ?
Whereim e Skps yegtsaﬁ[gypr)d_e@fngentéy Qg%@tedz‘ rgmj,phenyl halogen, alkyl,
OX¥RY. Op 2 Xy r X .
alk%_?lﬁ )?}@/F '519%@)5(9 algcygfg%?%)ﬁxp %Hﬁ 3éaF]boxyI benzothienyl;
thiazoyly ar thdkinyd; 1- yI - pr opoxy; 2- pi per azi n- 1 yl - et hoxy 5
2-[4-(C1. 5-al kyl') - pi perazi n- 1-y| ] - et hoxy;
2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]- ethoxy;
Rgréb §§étﬂé'ﬁydlog’én FHII%FPOé,()YoIoaIkyI formyl acetyl; ethoxy-carbonyl; hydroxy-
4- (C1_5-al kyl ) - pi'perazi n- |)Q/ -pr opoxy; 3-(§v4 (2- .
euhy rasozoE, B.};dlgxompmdaml npyIridyl 1t @tr@arpbgymono or tri-substituted,

éer[ewj1 rge? :SHBﬁtétuém@a @o%pgnagnrﬁs gel teﬂ ffoglt ﬁ@(c%;oxry alkyl, alkoxy,

alRoky-ameky Jigre; 3OQ}1\T3bﬁYd1‘ob<ﬁ alRkylcarbonyl, carboxyl, hydroxy-Cs.s-alkyl,
C15alklester t

2.8-qi k‘WﬁKbﬂJrO@Vhe 2dcth YISERM- Co s@&iydi))& galyl] - erGbyCH2)NR*'R™,

%tléh :{<E$ ?(an a&ﬁ’i’&rﬁoé;ﬁyla (%et|<;|p8|3 garboxylic  acid Ci.5

alkgalewathfl‘rrrgeﬂhyil) -2- [I(azgtlldm@ishcafmxyhc acid)-1-yl]-ethyl, 2-[(azetidine-3-
rol i dine- 2

cqg@ggylg{ l@glc@spep»ﬁ eyqt?r %yllhé;@y? 3-[(azetidine-3-carboxylic acid)-1-yl]-
pr%)p%( ZSE bﬁélﬁepybét‘ﬂdx & cd- @H aﬁ?&'?e%@fgﬂ -yl]-propyl, (pyrrolidine-3-

roxy-pyrrolidine
c$bp(<y.imetacnid)ﬂb-yBrrtmm)onmWr@hdmeeB carboxylig - peidpdXys-alkylester)-1-yl-
rbo

m%iﬁyga(%ﬂyggﬂégge?? S:é:r og;ylfcy l@&:iabaiﬁirr?ethyl (pyrrolidine-2-carboxylic acid Cs.
5 §rk%@éi/ér5 QLyIQ‘h@tﬁyB ca@qua.r%:e%rbdxywl 1 - RcRPOXY-elfyl, 2

rrol’i di ne- carboxy ic acid
[(orrgicine 3tessbexy)icl- yagidpr opox@kygtemyirylbethyi.ne- 2+ (pyrrolidine-2-

ABORANY AoV A B PR RIRREY eeaonis agifeCeapfipsten--vit
et‘h'yl rsp[r pmmwmeas[da%dswb@% pquirowns)[fpl,rrrxdlubm@r@@amoxync acid

ydr oxy- pyrrolidine)- pr opoxy

Cas- 3'(‘*“"'@@9*137%@6@%'2 h)?dﬁ(@%yw&'mﬁf Cﬁﬁ*b@)@,ﬂl@ acid)-1-yl]-propyl,  3-
?3? TEmE gy azeﬁ?ﬁgl rf?qsz g akyiesier ykpropyl -CHz-(CHz), -CONR*'R™,

G@(WR?1Q|‘II-(@|-¢WIDQX)C&Z@MNY|D Q amtyi) 1 125dafﬂe>q0(pyr2t§]|d|nyl) -2-acetyl, 1-
rrolidine-3-c

(e BPRL P TOIIBR2S Hovy. 3 PR A efay s propionyl,  1-(2-

%b%gslﬁ%rr@@ygly%W%E@HXHS;?)DS%DOQ (3-carboxy-pyrrolidinyl)-3-propionyl,
-(CERHEHIRHOH HENR TR 3 1 moxs-Qz(saalﬁomdl neli-Grychioxyoe Ly biatkyl)-C1.5-

alia«():)'(ﬂ)'%:sxclj%ygroxypropoxy, 2-hydroxy-3-methoxy-propoxy, -OCH-(CHa)m-
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hydr oxypr opoxy; 3-[(azeti di ne-3-carboxylic acid
Cl.5-al kylester)-1-yl]-2- hydroxypropoxy;
WQ200y/460%y - 3- [ (pyrrolidi ne-3-carboxylic PCT/IB2006/053868
acid)-1-yl]-propoxy; 2 25
hydr oxy-3-[ (pyrrolidi ne- 3- carBoxyllc acid

N%‘Lﬁr"%y? Yol A6 Yoy ol VHOR K 2pingyazin-1-yl-ethoxy,

hgdr-anyr %lbél@éﬁf ‘PJy'I]détHSX)Z car b@{Wk?_" fy@@ixg-ethyl)-piperazin-1-yl]-
1 5-alk Iester)

emohydchper:az[r( ?- ydrpmpxw pW 6{1 daligl)-pigerarin- by bposgoxy, 3-[4-(2
h)ﬁjrﬂ %lp[efﬂﬁjrllg I]gﬁyﬁp%&/ Qéph%t%x@m 4¥/'| Ltf‘%xypofﬁorphohn 4-yl-

pr b)(gf %I’a%eﬁwlﬁéf:ﬁéaﬂboﬂeylld - AEIQPPXN-ethoxy, 2-[(azetidine-3-carboxylic
r oxy
acaqj kéi 3y aHﬁy&gqﬁnyl]leghp}(y prdsiplidine-3-carboxylic acid)-1-yl]-ethoxy, 2-

é}(%fl%ﬁ?@%%g% o'>%<yh rPgi()pl)%\bFl il )ales%r’? @ngfhyo]xy lF\,b [(pyrrolidine-2-

carbbRylic awmyﬁSéihoxmu{Whﬁ)lﬁmeMﬂm%c acid Cq.5- alkylester) 1-yl]-

CH CH2- NHSO?R33:; CH2 NHSO2
oMD" O REETSIE VbR o PR ke pyrolidine)-1-y1]-

et‘n%)%ﬁ?%%ﬂ E%ZW a%%% %%%nyif\'ﬁg%%ﬂme 3-carboxylic

ado 0. %ﬁ@ﬁ'stm'nfyl]sam%f%[@ﬁyrrmme»ﬁmaebwwlal dcigpéngFpropoxy,

h b
SignairofdNerbadimds  BBR: <Cur eivieRiabialBERposk o myrrolicine-2-
cérb@@ll@'a@ﬂﬁﬂ yl?-blﬁﬁoxya@‘RFirrolrdﬁE@Q ca%&?yhc B?zfi@'jr @% alk lester)-1-

cyano, al koxy-tcarbon

car bony car boxyl,
ylhgtquyne&(ﬂ %&XdroxwyerWme%ﬁm{]eprﬂpgay d EpL(BThyydyoxy pyyrolidine)-1-

v ERRetob e BP0 Rl AR b e Baod, o7 S R TRe2, -
(FREHOBYy-aRatigiepm1 ME@tN@xy anq%yrﬁﬁwmé Qrcaamwbxymhgéuap 1N -yl-1-0xo0-

said furanyl ring can further be nono- or
2§thepst 11(9Yré@l'd'n€%rﬁef‘r3éb%x)t“ﬁe agis8tli-ylueake-Zagtoxy,  3-carbamoyl-

pr'ogﬁﬁgen%e Iyalﬁ 51‘\;9% HP(SSB k¥|h? é@lhw Xeﬁpe/ﬂcarbamoyl)propoxy,
-QOHEAGH (Ot @Bla{NR%Rsﬂu subsz[azemine Swl:wbexwm he  acid)-1-yl]-2-
bstltuents are _independently selected fro .
hs&frsezswopam io %Hﬁé@@ﬁne&%ﬂpﬁéﬂl% Hdr ei @aalﬁylester -1-yl]-2-
. ) _
nEBSFSELN, ! PR AU RRIGHE TRRBCREt Py iy, 2
hydrox &8¢ [ (farativime-3-cdirboxylic acgidi Cssrhliyiastrred; yI]Apmpaxpl 2 hydroxy-

311@%@@%“ I%Egﬂrﬁ&y@ Eolxgg'%? g@fgtq%igel ﬁ;éﬁgfgoxy%gmyrrohdlne 2-
ceﬁfbbﬁy‘lb(: s&ebony. Ialkyﬁis‘fé/r') '1C)ﬁI Fﬂﬂﬂxy 20PN B-[( ?_ﬁH?droxgll pyrrolidine)-

hyl ene- di oxy; "i soxazo rein sai'd i soxa
11yi]rnjomxv i un2t|h1)€§1r0>1)53lié3 hwdr@xymyrmhdmmgtyli pradxy,  2-hydroxy-3-

oy RS TedBFoBh,  HRRb R 1 b SRR BRIty £ 354y 044G
aIR}/ E@lﬁeraz@:ﬁ yI]-pESpcky, hy dr2xydraxyas-(2-aldioky- e&tﬁwp@mdrazm 1-yl]-
| -car bony car boxyl ; nonoal ky %F‘J} 3
pr@,pgwyjz hyﬁf%—é morpholin-4-yl-propoxy, ~NR*' R, -NHCO-R®', -CHx-(CHa)x-
NHSO2R%®, -(CHz),CH(OH)-CH2-NHSO,R*, -OCHg-(CHg)m-NHSOQRss, -OCHy-
CH(OH)-CHx-NHSO,R*, -CHa-(CH2)-NHCOR®*, -(CH,),CH(OH)-CH,-NHCOR™,
-OCH2-(CH2)m-NHCOR?*, -OCH,-CH(OH)-CH,-NHCOR®*, -SO.NHR®', morpholino,
piperidino, oxo-piperidinyl, oxo-pyrrolidinyl, pyridyl, and phenyl wherein the phenyl-
ring can again be mono-, di-, tri-, or tetra-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy, cyano, -CF;, -OCF3, hydroxy,
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pyrrolidino; norpholino; thionorpholino; piperidino;
N-benzyl - N-al kyl -am no; N pyridyl - N-net hyl - am no;

W@ ioalokepls am no) - al koxy; phenyl - al koxy, wher ei PCT/IB2006/053868
phenyl 20 ring can further bg,pono-, di-, or
tri-substituted, vvherei n the substituents are

aﬂ(nde endenga% Sel yﬁdfé{/%g\g]th& n al k%(prm? sugsﬁ/tuted wherein

th@I éﬂﬂstlﬁﬁn?@ﬁyé rno%%bﬁ&éb(t'l sé!@gte@mcmi'rﬁ@ﬁ yAiI¥Yoxy-methyl, bromine,
phenyl - am no- car , Wherein the phenyl ring can

andimthesy! wéeateinothe ahenylcﬂng icansa@ani beitradno-, vitier @i tri-substituted

whgreérb bStsgBﬁgr&teﬁgaéEg('}pnodeE%% @);ls)é@gﬁ ?t edlhfrlorgn alkyl, alkoxy,
cyaRN0,CRY, Ko ariy@nyty, alkex -c@ab&m)/'alk)ﬂ%bmﬁw, cafsbxyl, and

met hyl ene- di oxy; phenyl -al kyl - am no-carbonyl, wherein
MeHy @neeaipxy ¢ ,tmgnhlamaﬁmqrh@p meaorfpstituted _W|trb,methyl chlorine, or

pﬁérﬂ églx}e}ﬁ%éln tqﬁ{e e‘@’;@[@ O&Tnt %%lﬁ'ﬂ%ogfghwn(ﬁl- yc?rrt? w(bstltuted wherein

theCedostit&eis, ar’eymdewnd@mweeleatécbmﬂcafaﬂngm alkyl, alkoxy, cyano,
al kyl - carbonyl car box and et hyl ene- di oxy

“Celray PG ydei lyexy- rbptaylp = ﬁarwyba?%ﬁwl and methylene-
BHE YRR EPERNTBY mEREENbRAEBOM ARy RerR toprop
CH@1S sn‘cﬁhyl!;uﬂfcmy] omdfree’iyhmmbeels mlbspheuyelmng aare again be mono-, di-,

or. g%%%%n et ywﬁglegri;’ ;éﬁaos ue‘g? o;l‘f dgé%%e.maently selected from

hé!bbéh Qﬁfl kabky, @)Pa"ri%OX(ZFs, - @@F?Ydy‘?mdmypmno or di-substituted
kyl - carbonyl - am no, wherei'n the phenyl rin

w&hmeﬁmwhepywmobenmthlenw harizofypanglp nuowdioys isoquinolinyl; or

o bERBRpE Pt RAEHUT R o4 RE Mt Err GubRGiLisgh herein the

s@dfﬂent@'dﬁ@xwdepéﬁ‘a%ntlf/%@te@m)ﬁﬁmﬁlog@ha@ﬂqyl alkoxy, -CFs, -OCFs3,
al koxy-carbonyl, alk car onyI carboxyl, and

hYﬂﬂ!PhX/ICé’ﬁéIOdaMW carbqnyl @Rkt Cagaemy; or

t r.ah i o
REYEDASEERR YRt S AR, A B SO B Wrerin e
sitbRAfents ar@wreiependénm)emlestedtfeomInle@gkoup“ cqnaistohy of: R31

h hyl hyl - |
By o Sy A SR DB 1 UGG Gr alkyl)-Crsalkyl; -CH-
Clm%if\@?ezﬁfgggézeﬁ&ﬁéla c%b%g?l'(l)@xy% V—QT Ridthyl: (azetidine-3-carboxylic
add CL &-alkklegigp)- d)fyylmetﬁylanﬂr{c‘aaztemyilne 3 carboxyllc acid)-1-yl]-ethyl; 2-

[(%éﬁ%@eaﬁm@% ﬁojaélph 1 5%@ é%gpn%tyﬂﬁthyl 3-[(azetidine-3-carboxylic
adidf-EyiPorablily | cankpydimetgbrboxyk@r baiy et BY L-alkylester)-1-yl]-propy!;
(pyrrolidine-3-carboxylic  acid)-1-yl-methyl; (pyrrolidine-3-carboxylic acid Ci.s-
alkylester)-1-yl-methyl; (pyrrolidine-2-carboxylic acid)-1-yl-methyl; (pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl-methyl; 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-
ethyl; 2-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-ethyl; 2-[(pyrrolidine-2-
carboxylic acid)-1-yl]-ethyl; 2-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl]-
ethyl; 3-[(pyrrolidine-3-carboxylic acid)-1-yl]-propyl; 3-[(pyrrolidine-3-carboxylic acid
Ci.s-alkylester)-1-yl]-propyl;  3-[(pyrrolidine-2-carboxylic  acid)-1-yl]-propyl;  3-
[(pyrrolidine-2-carboxylic acid C+.s-alkylester)-1-yl]-propyl; -CHa-(CHz),-CONR®*' R%;
-CO-NHR?'; 1-(3-carboxy-azetidinyl)-2-acetyl; 1-(2-carboxy-pyrrolidinyl)-2-acetyl; 1-
(3-carboxy-pyrrolidinyl)-2-acetyl; 1-(3-carboxy-azetidinyl)-3-propionyl;  1-(2-
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2- (Cl. 5-al kyl car boxy) et hyl, phenyl, pyridyl,
phenyl - al kyl , hydroxyal kyl - carbonyl, al kyl -carbonyl
W@ B o#loky| - car bonyl , or phenyl -carbonyl; 15 RBQI/IB2006/053868
represents hydrogen, methyl, g5 ethyl; R33 represents
nmet hyl , ethyl, propyl, isopropyl, butyl
2- hydr oxyet. 2- met hoxyet hyl amno, . . . )
C%Pﬂ%y Qwﬁﬁéln%b PRI S PR 081 cicing)-2-propiony
rg @H)DOH, NRURAET hﬁké%kpfcz &ﬂok;ﬁpr BREYFoxy-C1.5-alkyl)-Cros-
rox neth | 7 hydroxyet am nomet’h
alhexshyl ana dubudtdxypropockynetaayy@rwm@meﬂww rropavet hyDCH2-(CHz)m-

NRE e b Dot W iRy SR SRR kctninerfRn1-yi-ethoxy;
2ip(egsald) Odlf)érazwpﬂyﬁmm@gnt s 0, g.[4 0 h?dro‘i@%thyl? piperazin-1-yll-

represents a % al' Kyl - carbonyl ; al koxy-car bony
etbpry o8t pEeraziY hoinpropayy 1 3-[4- 8o anilky kikoaraainat-yl-oropexy; 3-[4-(2-

- t
e SRS pad  EbioReflie caiiefo SEEH W BLERY Y SEfriBhotin-4-yi
priopbgge - [(alzét_srdilneai kal?bysxylfcﬁFﬁcld)-OCy‘ﬂié’ethoWdrZBKazetldlne 3 carboxyllc
al k xy car bon and car box ryl -carbonyl,
a0 g1 T BB SUUrIBmPSS PeTPaSo S GsbaBEnoRy; 2
(SRR cetbonil | oid ORI LB apaslcine-2-
carbhyylic atidpstyyl]-etGBRy; 2{1@‘yﬁplldmdr2m§zrboaykmmwdc@ﬁ batiyllester)-1-yl]-

B8 ¥ono A ar Syt VAT el e Lty liine) 1-vik
ethRp | f@nbadiAES-bagoRARd catby S,@L;%bsséyf rR[(aRSROE - carboxylic

Y,
acigd kéxya&wieﬁcbefw ylhntDQ%Vb@x&pyrrwwn@rﬁfcarW@ acidhé-yl]-propoxy;

b Eltine BRI vafe Gl Hashnda BPPREY! cafyrroiine-2-
érbEg?Q}@ﬁ?g?ﬁﬂ, y|?1bl©ﬂoxyaL3;BEyrro|TcgﬁEé’»2 c%ucﬂ?ldl@oﬁgraél%ester) 1-
yll-REORSXY i d%[Qr%y@ownyU@hcﬁﬁﬂbi yl]opropozsy, 3 (Busexypyraelidine)-1-
yPBRIEY; REmHS LS 000 BARATKIGRMLY. SEKSELEBNRTIR; 1-
(atdbryy-caetdinyl)-1- @rtd.?(mhdjw)syi pmmndin@emdrbomer acud 1 -yl-1-oxo-
AR A BT LR S apwﬁép@ﬁ%@%hzye@é*rkit carbamoy
pﬁoﬁr%g}th‘l_:%(-’g? =alﬁ¥I55 bgg?ig}rf?%ré( cr>§nd 3-&%%}@ror%<ytehhé/lcarbamoyl)propoxy,
@QH@@W{ om)ﬂ@H@msda%no- , 33[(adet4¢u@§t¢arbbmﬁimher ei acid)-1-yl]-2-
hycrroxypropoxy, 3-[(azetidine-3-carboxylic acid C1i.s-alkylester)-1-yl]-2-
hydroxypropoxy; 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-yl]-propoxy; 2-
hydroxy-3-[(pyrrolidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-propoxy; 2-hydroxy-
3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy; 2-hydroxy-3-[(pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy; 2-hydroxy-3-[(2-hydroxy-pyrrolidine)-
1-yl]-propoxy; 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy; 2-hydroxy-3-
pyrrolidin-1-yl-propoxy; 2-hydroxy-3-piperazin-1-yl-propoxy; 2-hydroxy-3-[4-(C.5-
alkyl)-piperazin-1-yl]-propoxy; 2-hydroxy-3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
propoxy; 2-hydroxy-3-morpholin-4-yl-propoxy; -NR*'R%%; -NHCO-R®'; -CHa-(CHa)x-
NHSO2R*; -(CHz),CH(OH)-CHa-NHSO2R*; -OCHa-(CHz)m-NHSO:R®; -OCH,-
CH(OH)-CH2-NHSO2R%; -CHy-(CH2)i-NHCOR®; -(CHjz),CH(OH)-CHo-NHCOR®;
-OCH,-(CH2)m-NHCOR*; -OCH,-CH(OH)-CH,-NHCOR®**: -SO,NHR®': phenyl,
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substituents are independently selected from nethyl,

hydr oxy-met hyl, and brom ne; 15 thienyl-al kyl that can
Wheoomoao7substituted with met hyl or chl ori ne; PCT/IB2006/053868

benzot hi enyl - al kyl ; benzofurﬁg - al kyl ;

I m dazol yl -al kyl; or thiazolyl-alkyl; and R4

SRS RSR PR SHELOThE Y RSOk 3 Bu2iBHliag, mnoroi e

suﬁé‘illwé’hé('are nﬁtﬁ’éﬂéHdeh tsefctied & oM RAtogdh, alkyl, alkoxy, -CFs, -OCFs,
-substi t ut ed, V\zerel n the substd‘lé{ uentys ar eXy ® ®

hydfdlepenm | &Iks)ey ealtb@@yf raihyll@rbgreyi,, cartiopy, arncltmagthylene-duoxy;
uinol |

PR SaRLPaio T caflifel BE mehdafl b Subilflieg, wherein

thél sifisbslidrits e inddisarRichtly RISA18E tidni &Iy, élk@xY halogen hydroxy,
| ndeEendent ly selected from hal ogen, al'k

anecE3 s -foxgry], Whyeretik §aid dyeamy| r|ng|qa@Xfyrtagf égﬁppno a@fddl -substituted,

r yl t
LI 68 SOl PPl EORO Y SRR te oSSl Shoy, anc
halodepermiai | wheedire shrdtHismyhripigecan furtHi‘e?d logy emoncal dwdjl substituted,
al koxy, -CF3, -0OCF3, hydroxy, ano, al koxy- car bony
WRETEN - thea FUBSHHITn @ APEBRGNIETHYr .S&iﬂct@chafforeaﬁl% Valkoxy, and
an oHldiazdWI, Whereih Raid 6%%(1%120&’}"?1‘?1 HPI@I’ ¢ mono-substituted

stituents are I ndepende sel e ted rom al ogen,
walh kayl, pyridykxypr ph€R$l, wheﬁﬂiﬁ&hehghhrty*ymgatamﬁytmm@onymp di-,

s Tiigs Wherdh the SUpgttgniatet intigpetidetifes S5rEHzom halogen.

alﬁy'lbsé!kb%?m EFf e—OG‘P‘?Dﬁ?QRﬁg' ycya‘h@ egtk%siyfcra%amera{kw -carbonyl,
al ogen, " ‘al kyl", al koxy, hydr oxy, cyano,
cqugydyand an@tdamane @u)km |3@>@z@dm,ywhemnmj saigt isoxgxqlyl ring can further

o8 oA B i RinstiiRES Whatbhoire SubSu TS are Aiepehddnty setected
frd)mddlaﬁnéﬁéckylhn@%@yﬁ%alégmmr&koxwabggemcﬂ waroxy, cyano;

droxy, cyano { car bony
alV@‘QQ@WBO75'WW¢BQMb6/ Wb@ﬁﬁ 1@9”@?—"’@ a@g}o@ongqalkyl amino;

pﬂopﬂlm,bm%bh?lﬂ'}g!W&m?@%nouwﬁéﬁdl it/?/% )él%%}llﬁﬁammo N-
pw idhs$-N-meshtl anaine; (mdmpemﬁm lark@eyl @hbagll Alkoxy, \phenem the phenyl
rng llé@%y Ltrg?e{gg%%m%lagg;% eértﬂ&qpptltum wgr oxriythe Substituents are
m%f)éﬁdént@"?el%d frcW@er'ieﬁb rﬁ’yélkﬂhlall&ﬁg, tk{EFJm@CFa, %'ydroxg cyano,

or '5 tetra stlt erei e subst’ t uent
alkoxy-cademghdakkyl- garbehgbt eafbbxplm aieknylethyléred-dgay; phenyl-amino-

caé(L)Qéy(l v@}ﬁkrsgﬁye e|’|(1y| rlngaf:a%H‘Wﬁely Q&C@r}ﬁbxgi- or tri-substituted,

whEMin @I’TQ -sub¥fieeftNafd YdeprndBRtyReRcted ifrom halogerPTalkyl, alkoxy,
tetra- substituted, wherein the substituents are

-GhredepeBlanthygirae ceyand. f alexpioanyonyl. reikdganomlkysarboxyl, and
m%}lﬁ@%}/e-dib%?’phé%ﬁyl-%ﬁ@@érbgﬁ/ﬁn\ﬁhelaeli#?ﬁ(é/ bﬁgﬁﬁ%}%’d tan further
be mono-, di-, or tri-substituted, wherein the substituents are independently
selected from halogen, alkyl, alkoxy, -CFs;, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy; alkyl-amino-carbonyl; dialkyl-amino-
carbonyl; pyridyl-amino-carbonyl; phenyl-carbonyl-amino, wherein the phenyl ring
can further be be mono-, di-, or tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and methylene-dioxy; phenyl-alkyl-

carbonyl-amino, wherein the phenyl ring can further be mono-, di-, or tri-
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lo carbonyl, and carboxyl; pyridyl-CH2-, wherein

pyridyl can be nono-, di-, tri-, or

WQ 2aora4@ophst i t ut ed, wherein the substituents aP&I/IB2006/053868
[ ndependent I y sel ected from ppgnyl, hal ogen, alkyl,
al koxy, - - OCF3, hydroxy, cyano, al koxy-carbonyl,

L&Fﬂq{egfar bo@ﬁhtﬁﬁfggpc Qg@q)éyl t{ﬂ_ql_epe)épen ly selected from halogen,
alk{il eBkbxEH=ER,; Hcrnd h98Fdxza| EyarRur alk%Q?JHa'rw S,alkyl-carbonyl,

m xt ures of enantiomers such’ as for exanpl e
carhoxyhatied, mefitylernd-tpxpuakydtarbosyleaminos pynidykcareengfamino; and
teg{iagstrerleorrelr% N Id| astereoneric racemates, m xtures of
¥gé)r 2EHEN E ¥'acenat es, and neso-forns, as well as

oSR? t&prasshts ohy adIRiRg gscugﬁ conpounds, and

nor phol ogi cal forns. . A conpound according to
claimA, which has the formula l': R2 0 (CH2)n R4 IN

-O-R2MNf or MN=aR N X'RL 25 wherein n, X, Rl, R2, R3
and RA\ar¢ as defined in claim1. 3. A conpound
according to claiml1l or 2, wherein WO 2007/ 046075

whergin gZ@Q@%%B@enﬂWPYRdY'epresents -(CH2)0_2- or
-C(=0)-; n represents the integer 0, 1 or 2;, 5 Rl
represents hydr ogen; al kyl; cycl oal kyl ;

R&t lnepxryesearsbcbulywdgelmydmew eetmu 1|@fepgzkp[a Bt 0xehydroxyethyl, 2-
aryl that can be non

hYCgP?QM S exeEy!- etmér ei %Bt%ydrei%@rppv bentzsCap@lkoxyethyl,  3-

hyc%ﬁ%@&%%@rjébﬁ%gr?&ﬁ%@ 0. Qrﬂhﬁ%ﬂ% 3. {%‘ 5La|f%i/|59rﬁb{@ ethyl, 2-(di-
(Gilskglkylzaminonsthyl, aacborxarrtemb(wj yg4ad1§yllcarba>ty)trmhh;be%carboxyethyl
rein

2 (el b e ety HREHbe ROV s cP BeTERIKey didianjir-carbonyl,
alﬂylkddrboﬁﬂllk@?ﬁ{@alk%rboﬁﬁ':& phet-@4¥dborid;koxy- car bonyl ,

and car boxy

32 represents hydrogen, methyl, or ethyl;

R* represents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxyethyl,
2-methoxyethyl, methylamino, ethylamino, propylamino, isopropylamino,

n-butylamino, or dimethylamino;

R3 represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,

dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyl;

K represents the integer 1, 2, or 3;
m represents the integer 1 or 2;

p represents O, 1, or 2;

R%* represents alkyl; alkyl-carbonyl; alkoxy-carbonyl; cycloalkyl-carbonyl; aryl,
wherein the aryl-ring can be mono-, di-, tri-, or tetra-substituted wherein the
substituents are independently selected from halogen, alkyl, alkoxy, -CF3, -OCFs,

hydroxy, alkoxy-carbonyl, and carboxyl; aryl-carbonyl, wherein the aryl-ring can be
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furanyl that can be nono-, or di-substituted, wherein

the substituents are independently selected from
woreaonpieo7hydr oxy- met hyl , and brom ne; thienyl PCEIB20&M053868

be nmono-substituted with net % or chlorine;

pyri mdinyl that can be nono substituted wth

m@POL . Bin Orpiet AR BEH WasTed o SipsHianS A R oidgpendentl
sé]éét’e@af%rﬂ)’halog@rﬁ‘zé’lkw %'Mﬂxy be Rz ofoE ROV droﬂ“'dl%*y?&érbonyl and

I soqui nol i nyl Y or benzhydryl, wherein bot
carbayyl; aatralieyl, nimgreirothe aryl-giog santagt eenowrtk, éﬁl'l’] or Mra -substituted
ubstltuen

FW th%l bﬁgltuen&%geeﬁ)e de%h I&f glgﬁe E%sérrggr?rﬁaﬁloge%g ankyl alkoxy,

ca¢sk0®ch%ahp@r@y< akk@ﬂy%'af%ﬂnw aérﬁwﬁwboxﬁﬁ @ﬂdyﬁmrﬁéwﬁwe pyridyl-
hydro% ; i ndol yl; carboxyl kox - car bony
rRgaAl @dﬂ@'@@ryﬁ*' of Hi- M'Itlytﬁd th}ﬁiﬁtﬁhﬂhl%ﬁl*bs uents ﬁ@lnggﬁendently

%ge Subd ﬁéul% @r%&( %rlk S’ 'ﬁt @éﬁéfﬁﬁowwx’”camonyl and

carberyll pytayieden, Waérieyrh Iheabymw ring- 6B be -, dity dr ekgubstituted
ano, al koxy-carbon aIkyI car bon and carboxyl
WhGN BENuE A iSO SBESted f1ons eLaaan k. alkoxy.

th t f
GO0 R S 1, bR gL “hneren e
leijWnn_gabalmxbe cmobgnybr cistibetitubaxk ywhereem zlog hsi;um;]ituents are
b BRBR 58 PO i AR a0 Oy S icaroonyt
fuBShyBidmyl; wherz®kHe %]rﬁh?lxmg’banlﬁbér ridhb- té}aél sﬁﬂfstlﬁﬁed wherein the

nmono- , d . or tri-substituted, wherein

suhsisudnts are md@penda@@ps@eeheﬂl fgor@én@tbvbdmydmmrpamyyland bromine;

thgqal g%ﬁgyk gﬁ‘ baeI ﬁﬁ)nﬁﬁ@&gﬁed fv%ﬁnﬁtwlﬁéf cﬁg)ﬁlnse benzothienyl-

alwlnaenmfur@w%u@stumtdaz@@u a\nfwfcﬁltﬁlatzb@ll a Btanbuent s are
i ndependent 'y sel ected from phenyl, yI ,

hydr oxy-nmet hyl , and brom ne; thienyl that can be

R“lfgngr%‘éBﬁfs' téﬂkﬁﬁ ‘Qy& alkg)-2 e A %d’?of‘i@’ ! %%R?ﬁg%ﬁa%ﬁi&w CHa-;

hen | ori ne;
bénzcm:enyls lbbatomama,d mdhlaolyhendcblyl thest Icyah b@mmgﬁmr di-substituted,

cl opropyl met hyl Ifo r that can be
Wi Toe SéFubSt'%J§B§ afe, NSIPPAORN S lf»@ife E@ﬂm lq lfkyl alkoxy,
- Z{ en u
GEEOL e B KEe BN, S wnron o
phenysingan che benmnorm- aur El -suibstititedt e\dhewmer’men su’metltuents are

nHRSLALHELS AR fndepandent Ly select et L1 om el 098 cyan,

alﬂb%)rléé(r'dbﬁ&poé‘r)/di aII%ﬂQ:a?ﬂ)chZ}JI ‘éWIbm%ﬂoanobe FdricePaesant Sor tetra-
t hat “can be nobno- ri

sutmtlttaegukwj’tqrelméw aub§t|@jenta hagse |n’dependently selected from phenyl,
halogen, alkyl, alkoxy, -CFs;, -OCFs hydroxy, cyano, alkoxy-carbonyl, alkyl-
carbonyl, and carboxyl; pyridyl that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from halogen, alkyl, alkoxy, -CFs,
-OCF3, hydroxy, alkoxy-carbonyl, and carboxyl; aryl-CH=CH-, wherein aryl can be
mono-, di-, tri-, or tetra-substituted, wherein the substituents are independently
selected from phenyl, halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano, alkoxy-
carbonyl, alkyl-carbonyl, and carboxyl; aryl-CH,-CH»-, wherein aryl can be mono-,
di-, tri-, or tetra-substituted, wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,



substituents are independently selected fromthe group

consisting of: io phenyl, wherein said phenyl ring can
W0 eovhein7dhe nono-, di-, or tri-substituted, WhEr/EB2006/053868

the substituents are mdepeniggtly sel ect ed from

hal ogen, al kyl, al koxy, OCF3, hydroxy, cyano,

RS SRR B R0 RS B e s monor, i

tric adr fé#ﬂatﬁ%stlﬂﬁe@%mé?ﬁ tHe su%@@t%bhf&é@mo%@h&érﬁ‘tl} B8lected from
substituents are | ndependently selected from al

pmrk}fb,X*WOQ@W fﬁiksdg@hQXY\y&FnyQCEmdwdwaf Clyaﬂg,n@dkoxy carbonyl alkyl-

o438, et ol (PR EE BT By (A oo Fono- v i or

5 te&r@dﬁmdﬁé@ | Whe®ire tieesubstidnarab leyé indeldreisyitly @BRected from phenyl,
hal ogen; thlen |, wherein said thienyl ring can

halggemerald, raélﬁ@cy, orCl - -Q@hst mqfce@n ranoei alkexe-carbonyl, alkyl-

i tuen gnd S d.Lr | kyl o )
cac‘rﬁgﬁy(l E8Ls) E%rbﬁ&flo gagﬂe@ XA azrén? vé@r Q{Enr‘ﬁgbla dké{l- tri-, or tetra
smdntadolvxxherennngwe:a;mb%urueh&r dve |mdepet2@erﬂlybsteletctécﬁdrom phenyl,

with al kyI or pheny wherei n the phenyl ring can
halggeme ralie, r?éke&y, -diFs, -@FFer ihydimyt | €A, alirayearponyl, alkyl-

10 ¢ rBﬁnglu%'d' gf%&? m yﬂéﬁpe'\ﬁ%%@ﬁﬁgﬂﬁgﬂyk?é @g%nnoo-: di-, tri-, or
teMakm)tys{mae@ombxdarelrathqisubsmluérusﬁre inchapiemaghily aalkcted from phenyl,

A UV IR B roRgorar MRS ST caRoqgRLiaRY. alky

cérBSn?lUbéﬁd td-é#lﬁct))?ylartl@ieh?ld@%ndﬁwmbdl@'i’-@-ﬂ@ﬂt e%rfahWUCH CH-; or
phenyl and pyrid hal ogen; “al kyl ; al koxy:

thJEE%CHi@FtS hydr oxy; cyano al koxy- car bony! :
al kyl - car bonyl ; carboxyl; nonoal kyl - am no;
5 dial kyl - ani i di hol i
yl -am no; pyrrolidino; norpholino;
atdbpticdIpRlre RPanpbPerd, dhl&mreéxbb@ﬁébiﬂlorhb@ éudh-asamr RRample
N pyri dyl - N et hyl - ami no; -am no) - al k
r%ﬁmﬁs aAntisally puk@e‘#léﬁi@re@ﬁérﬁ@lﬁ@ﬁélre?f wa@'aéEﬁﬁe‘f’mﬁf?ner be
I Lt
aEBReem s raUpe, NI b LG B, apgu oo forms,
asimelllas sHltiscany, solvatds of @HScorrip)y)dndx,yand:ymﬂphologlcal forms.
al koxy- car bonyl , al kyl -carbonyl, carboxyl, and
20 nmet hyl ene-di oxy; phenyl - am' no- car bonyl, wherein the
I , '
e Ll R L e
I ndependent |y sel ected from hal ogen, al kyl, al koxy,
-CF3, -0OCF3, hydroxy, cyano, al koxy-carbonyl,
al kyl - car bongf, WD 2007/ 046075 PCT/ |1 B2006/ 053868 109
car boxyl and\y t.hyl ene- di oxy;
phenyl kyl - o- car bonyl , wherein the phenyl ring
canf% er 0-, di-, or tri-substituted, wherein
t he BubstiNuen¥s are independently selected from
hal ogen jl kyl py al koxy, -CF3, -OCF3, hydroxy, cyano,

[ j formula I

25 wherein n, X, R', R?, R® and R* are as defined in claim 1.

3. A compound according to claim 1 or 2, wherein
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al koxy- car bonyl , al kyl -carbonyl, carboxyl, and
nmet hyl ene-di oxy; al kyl -am no 5 carbonyl ;
wa@le@7kydo7am no- car bonyl ; pyri dyl - am no- car bonyPCT/IB2006/053868
phenyl - car bonyl - ami no, whergpn the phenyl ring can
further be be nono-, di-, or tri-substituted, wherein
the substituents are independently selected from
hal ogen, al kyl, al koxy, -CF3, -QOCF3, hydroxy, cyano,
Xabb@%gnﬁgf@p@%g,oakg@kjcarbonyl carboxyl, and _
met hyl ene-di OXy; phenyl al kyl - carbonyl am no, wherein
the phenyl ring can further be nono-, di-, or io
- subst t'htuted @h rebn the substituents are
nr%@gﬁgﬂ FW%GQSf f@& from hal ogen, al kyl, al koxy,
- CF3, - OCF3, hydroxy, cyano, al koxy- carbonyl
@Ikyl carbonyl, carboxyl, and nethyl ene- dIOX
Ral K?Prﬁéﬁﬂﬁonk)/]/d@ﬁﬁﬁo aliyl’ Wﬁl%yi,caﬂﬂéﬁwcaﬁ@ﬁw&) hygigxy-ethyl;

b%&ﬁﬁiﬁ@f(ﬁ?legbﬁ );ﬁét Aghg%ﬁdr%ajdg%ltn Cfl’ ta_a substituted, wherein the

suisstingrhs eny linddpmaehtly aeydcred lﬁdmhbwgen ladiqll yalkdhat-CFs, -OCF3,
can be nmono- or di-substituted

hyqiBsY.i eYaae: alkexy-Garaepdnakt P%erBV%&ngocarpeﬁythVr(@éﬁhat can be
mhbY! di- a(% | nyﬁhbshﬂ%ﬁ wr %3: th@%ﬁb@ﬂtﬁéﬁ%&yareqﬁﬁb@?bha‘é(ﬁt ly selected

I soqul no benz wher el n bot phenyl -ring
fromnhdlegemnalkylo @lkdixys l:(BEj [ Qﬁ:lé;j hy@fmfyelmkdﬁyenarbonyl and carboxyl;

EaRR gt B, e gty O GRSUbSUSER, WhrRy R sustivents are
maleb@%derﬂ@ré&@mbd fRIM n@éthyll h9§fo@<9wbthyﬁfaﬁd E)Mméafh.é?ﬁ/l that can

mono-, di'- -, or tetra- substituted, wherein t
b@umgnotawﬁtlwt@d ewith degtnd ednt IOJﬂlcgmeecwﬁdmﬁrrtym tﬂmaérgan be mono-

SORRRE0 LB PG cvefiomy B el BifyIBASt or that can

b@YRorty ot BedutsanLEE WiEH enethélky ;. pyRidatziniyt; deiifz“oitﬁlémfﬂd benzofuranyl
wherein 25 the substituents are |ndepen ently sel ect ed

qyipglnhaisegeinolinyl kg berghysikyl, Wh@FEan bottpphgnylIHy@sesan be mono- or
dlgéL}ﬁ%ﬁJt‘é&,r\%Qyém tﬁé]@gﬁ@trtﬂgﬁﬁél are Fg%@aﬁbﬁ‘@&eﬁg@om halogen,

almle akioRy t 1355 LDESFL t weind sy, wyanonsjlaogndamdnyl amell giogledrbonyl;
from phenyl, hal ogen, alkyl, al koxy, -CF3, -COCF3,
hydr oxy, cyano, al koxy- carbonyl al kyl - carbonyl, and

Rz%ﬂ%&éhts Wd’rb ge a&gﬁb@?dﬂ?lerc%dﬂb%yélk %%oﬂ?lr;‘%'miné%arbonyl;

ute er ei
msdamlyh; agcibalkar earylrtdabeard@atmyneelobcttred or ﬁet«mspbeﬁtyted wherein

th%?'&@%ﬁ%%rﬁ%%ing'eﬁé’ﬁf?ﬁnth/a?%smﬂgcf inaPlER o fpIc0eR By, alkoxy,
O, LOTF: Chidebixy, Wpoe alkoRY IdafydnytadlkPecaMBEWy1, ast tarboxyl; pyridyl

tri-, or tetra 'substi t ut ed, ereln{ﬂhe substituents
that e canddgenenet,y diel oct itsebsiiiutoghemfiereinal tbgersubstituents  are

¥ e T S A 0w 4RBR, -oF, 00F., nyrony

alR&y-LEAIG!, @pd&Booxyl; benzothienyl; thiazolyl; or thienyl;

R® represents hydrogen; alkyl; cycloalkyl; formyl; acetyl; ethoxy-carbonyl; hydroxy-
ethyl; benzo[1,3]dioxolyl; pyridyl that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from phenyl, halogen, alkyl, alkoxy,
-CF3, -OCFs3, hydroxy, alkoxy-carbonyl, and carboxyl; furanyl that can be mono- or
di-substituted, wherein the substituents are independently selected from phenyl,
methyl, hydroxy-methyl, and bromine; thienyl that can be mono-substituted with
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110 carbonyl, and carboxyl; pyridyl-CH2-CH2-, wherein

pyridyl can be nono-, di-, tri-, or

WQ 2aora4@ophst i t ut ed, wherein the substituents aP&I/IB2006/053868
[ ndependent I y sel ected from ppenyl, hal ogen, alkyl,
al koxy, - - OCF3, hydroxy, cyano al koxy carbonyl,

pf&%{}}x pEe ﬁ}){llgon&alpn%g? p}(/:relllr %@M {hat ggrs bgur@gppts[@égtute(? V\y th phenyl,
aIWIe'hﬁld“getnh%yélkBE%ﬂy‘l U@PIEf-S ab? rhé“tﬁg@@wtdrythﬁteb%tb%dmono or di-

from al ogen,
sut;anlttﬁggl mtynamethab(kow@azbwhy|benaonb;&nyl,cdnelmznwramdndqumohnyl
car.bo

sftnBf: oFeborafyehi” sun B Bl "Sardy i af B8"fiono- or -

sOHHRItEH UHcSeiar the @d@ﬂﬂﬂd@t@t hye &ﬁie?éh@l@nﬂy Gaddiedtom halogen,
hal ogen, al kyl, al kox - hydroxy, cyano

allsylk alpxy adonyPCFal tygroxy, @yaaeb@lhgxy caﬁwnybram)q}kyl cgrbonyl; or
thienyl-CH2-. 4. A conpound according to any one of
claims 1 to 3, wherein 15 X represents -CH2-; n

R? eppesentss at;hethant:agehse ok, rppries ent eti@-ylibdtinaedc amerein the
be nono- or tetr3 substltuted V\,hereln t he

SURPLEYRNS A meﬁ%nﬁ%%ﬁ%ﬁ%‘ mm;t %Qr%:t %%P%‘?tt% of:
g k y OX¥i.
PR oxg\mggé‘ o%é)lllfj Bhw Iilrc]:%l;\qgony c'g]}s gxy?' pyri gsyLibstltuted
wheain dlae s?m@stmmentrr arejnndep@ndenily $etmted droed ha\mkwrelaikyl alkoxy,
e che, g'af Péxsi/a?&fgépnde dentl ?elﬂjlgﬁlg:%{/bon carboxyl, and
m@kHVPéWe @WXQOWFld¥Ia%&éFr}b§éM| yncﬂ}lﬁ%@"caﬁhﬂﬁrth‘é@%@%ono or di-

nono- di - subs |tu ed, wherein the substituents are
SlﬂlEtltUiGép\thm me s@m%&w@mfa@mdmementlweke@t@d ffemnalkyl, alkoxy,

nSB0aR RO, el £ fdraty, RBreif Sal fa iR e iiner be mono-

odi-s\pgtinvted, mmerelﬁqeléls;wsmwnts angl imfepcpRicRa g Hefedéd lfrom alkyl,
that can be nono- tri-, or tetra-substituted,

alspey. eand hﬁ@geeot@%m Wh@@h’ﬂ saig} hiemd sipgnershiurther be mono- or di-
@%aﬁgéﬁdwhém wgdﬁstltlﬂ‘@rjﬂg%‘?g mc?érd[@ﬁldepﬁy K@%¥%ted & alkyl, alkoxy,

rox )

arad M}dlegm‘f boxadlaz@lylld whm’ew;slald rmyaddﬁzblyﬂ hridg caanfupiier be mono-
?( | -substituted, wherein the
3‘&?&@!"?9 dﬂm alkyl %r eWB@Fﬁ'”}he QQP@)é'tréﬂﬂ £33 iy HHER mono-, di-,

oS RO 5 B S o
halbgem,y|alkw;oazmqf/ 043057 5-GCF4,| BROOBHOSGEE®, atkbxy-carbonyl, alkyl-
carbonyl, carboxyl, and methylene-dioxy; isoxazolyl, wherein said isoxazolyl ring
can further be mono- or di-substituted, wherein the substituents are independently
selected from alkyl, phenyl and pyridyl; halogen; alkyl; alkoxy; -CF3; -OCFj;
hydroxy; cyano; alkoxy-carbonyl; alkyl-carbonyl; carboxyl; monoalkyl-amino;
dialkyl-amino; pyrrolidino; morpholino; thiomorpholino; piperidino; N-benzyl-N-alkyl-
amino; N-pyridyl-N-methyl-amino; (dialkyl-amino)-alkoxy; phenyl-alkoxy, wherein
the phenyl ring can further be mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen, alkyl, alkoxy, -CF3, -OCF3,
hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and methylene-dioxy;
phenyl-amino-carbonyl, wherein the phenyl ring can further be mono-, di-, or tri-
substituted, wherein the substituents are independently selected from halogen,
alkyl, alkoxy, -CFz;, -OCFs; hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl,
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5. A conpound according to claim4, wherein R and R2
both represent phenyl. 5 6. A conpound according to

W@ k@i @75 wherein R4 represents a radi cal of tPE&I/1B2006/053868
formula 5 R 10 wherein R5 rgpgesents phenyl that can
be nmono-, di-, tri-, or tetra- substltuted wher ei n

e e 2P AR S BRSS! WHBiei e pheny

a

rlﬁ%% X de CADRBNYSI-, BF Kxlsubatifesty! whardn Ctﬁébé’l%b(étltuents are
7. A conmpound according to any one of clains 1 to

Ineep&m@erﬁlynselﬁctuedp‘r@“gdmlsgerq GHRY 0 atkoxyr -Cley, =OCFs, dydroxy, cyano,

algpgrggr g{n&b;% g%tggtﬂ%ﬂyl h%ﬁ%%( pre Ptmsetfq Igrﬁg%eoXy, alkyl-amino-
cé&bﬁﬁﬂ[ hléﬂ(ﬂleMOYéarboﬁf/hﬂ )Iri@ﬁrt aﬁrﬂﬂb erU@h‘?D §h’é}$}licbk’c§d?ﬁjll -amino,

alog koxy, 3, or kyl - carbonyl ;
wbgrrqw@jme phery ¢ing Cb’@ frvther @@H@ mnpeodlw QFH”’r%‘é\JIbé@@Eﬁd wherein the

s@déﬂﬁuent@l lf?)f ﬁpcgnd'eﬁ:g se?e%t%#?r%wlhat@ é%@l bﬁkWOCFs, -OCF;,

sub rein e subs ar e
hydrdepeogand, | xkery- eambwyf r aRylrarbyhyl, leaesaxyy, - amd rméthylene dioxy;
and bromi ne thie %Q that can be npno-sub t| tute

PRERY afre-R e Bosw!-aRyi i Waerepy NenPemy INng ey rltﬁ‘ymono di-, or
trloéuqﬁﬁﬁéayﬂlh)é in 3Re @%béﬁ’[% f%eaﬂémb%?ghde%pw mﬁél@@?e@' ﬁ‘é)m chalogen,

ary at’ can e nmono- |-subst| erein
alkylbs alkbxgnt- §Far e@(hlagpeydemyl ycysrioe ¢ bk x§roanbdrall, ogaéhcyl carbonyl

cqrhpg&lop{; ar o HW %&%ﬁbg%@?@%ergn%t Byrl n)X carbonyl-amino;
arch:T/IBZOO6/ 053868 112 R3 represents aryl that is

nono- substituted with phenyl, pyridyl, alkyl, alkoxy,
pyrrolidino, (dialkyl-amno)-alkoxy or phenyl al koxy;

ReoeBeaha CaRDL WEK bR gt BB Ybehion aporon e

b@rﬁz\dthu@h?l- ﬁuazofu\wéwlelrﬂaawl ihGolgli trit ek wmshom dridi-substituted,
A conpound according to claim1 or wherein

whereln the substituents are independently selected from ha’logen alkyl, alkoxy,
-CF3, -OCF3, and hydroxy; quinolinyl; isoquinolinyl; benzhydryl, wherein both
phenyl-rings can be mono- or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, and alkyl-carbonyl; aryl that can be mono-, di-, tri-, or tetra-
substituted, wherein the substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CFs, -OCFs, hydroxy, cyano, alkoxy-carbonyl, alkyl-
carbonyl, and carboxyl; pyridyl that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from halogen, alkyl, alkoxy, -CFs,
-OCF3, hydroxy, alkoxy-carbonyl, and carboxyl; aryl-CH=CH-, wherein aryl can be
mono-, di-, tri-, or tetra-substituted, wherein the substituents are independently
selected from phenyl, halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano, alkoxy-
carbonyl, alkyl-carbonyl, and carboxyl; aryl-CH,-CH»-, wherein aryl can be mono-,
di-, tri-, or tetra-substituted, wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl-CH=CH-, wherein pyridyl can be mono-, di-,
tri-, or tetra-substituted, wherein the substituents are independently selected from
phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl, alkyl-
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io X represents -(CH2)-; n represents the integer 1;
R1 represents hydrogen; nethyl; cycl oal kyl;
wWhewz0§673] di oxol yl ; aryl that can be 15 npnoPCT/tB2006/053868
tri-, or tetra-substituted, rein the substituents
are independently selected from hal ogen, alkyl,

oGRS e L RPN G CBE BN a i o

tefasubstiRlted] whAsRH tHe b @shtitVb1RE &ird mdéﬂ%n@@ﬁﬁi skRMEfrom phenyl,
are | ndependently sel ected from hal ogen,

habgelx,y alkyGF 3lkoxyOCHS s, h;@l@ﬁx,y hydrqo«yxycmoboawoxy@acbonyl alkyl-
xyl .. f uran nong-

SRR At ERRY A HE B ell BB e, pg mBRo-, di, i, or tetra-

subylieRendevidryins ehe uedtifucars e hindepehdshtx Be@@tdty Ifrom phenyl,
and bromi ne; thienyl that can be nono-substituted with

halegeR adryl, QW neCquerDGFw myAraXyat Cyaq®, balkoxy- carbcinyl alkyl-
C%rBBﬁ)AIZ%?t bér‘ﬂ)%?ﬂb‘éﬂa;n%g?b Eglieﬁ’r?uyn 9Ir c§ﬁyt%?1ﬁc§r90°y di-, tri-, or

tearsubstitngd, wh@r@iﬂmmsmituememefmu‘emwdenﬂylIsekdcterd/fmm phenyl,
i soqui nolinyl: imd zol(g thiazolyl; or 25 oxazogyl;
haoafRprabednidkee| SellacyiOCEey NYEFRAY: cBRNGe ABRSY-Cagianyl, alkyl-
, reyn the substituents are
0?9585%' g%t% 4d e%gért“\eé/g?lf?'gm hal ogen, al kyl, al koxy,
- CF3, and cyano pyridyl that can be nono-, or
di -substituted, wherein the substituents are 30
i ndependently sel ected from hal ogen, al kyl, al koxy,
4 Breompdtha &dotdinghbasy d’de of0&|ainidH %‘YB' whBReif €pr esent s
al kyl ;" cycl oal kyl ;" pyridyl that can be nono-, di-, or
tri- substltuted wherein the substituents are
i ndependent | _selected from hal ogen, alkyl, al koxy,
X\F«fﬂ”f%%’?%o%?f%s PCT/ | B2006/ 053868 113 - CF3, - OCF3,
al koxy- car bonyl, carboxyl, hydroxy-Cl 5-al kyl,
2,3-d|2ﬁgroxypropyl di- h drox Cl_5-alk I Cl_5-alk 1,
n repeeseaAhR IMRIERB2, azeti di ne-3-carboxylic lic acid
(yy-y)-y () (y)- lyl-nethyl,
azeti di ne- 3-carboxylic acid

RCleprezkhid aptlahht tayl barendnyd-, d2; [tiazet tadisnsubstituted, wherein the
3-carboxylic

SR M S iondy st &) Rt oy e kit -0CFs,
hﬁjrﬁ% hy&yan% [aqwtda‘ilb@ﬁy aR?f@éP&Sh C A8l é’érbo%yl, pyridyl that can be

azetidi ne-3-car I c acl
mGho5- di+ I@rl MSiLé]S)ItL[le@I Wheradpyihe substltuents are independently selected

fr%ﬁfﬁélggé%: %Igyl&gﬁ{apgslgg Ei P—pacgljad&'yd%oif/ Ia'lIE{)Extyt]a/a{rbonyl and carboxyl;
fukdny?- Bldey kast ee) rond-- et Bitbubstituted, wherein the substituents are
pyrrolidine-2-carboxylic acid)-1-vyi-

independently selected from methyl, hydroxy-methyl, and bromine; thienyl that can
be mono-substituted with methyl or chlorine; benzothienyl; benzofuranyl; quinolinyl;
or isoquinolinyl; and

R? represents aryl that can be mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from phenyl, halogen, alkyl, alkoxy, -CFs3,
-OCF3, hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxyl; pyridyl that
can be mono-, di-, or tri-substituted, wherein the substituents are independently
selected from phenyl, halogen, alkyl, alkoxy, -CFs;, -OCFs, hydroxy, alkoxy-

carbonyl, and carboxyl; benzothienyl; thiazolyl; or thienyl.
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met hyl, (pyrrolidine-2-carboxylic acid
ClL 5-al kylester)-1-yl-nethyl, 2-[(pyrrolidine-3-

W@ 200p0%0p73 ¢ acid) -1-yl]-ethyl, PCT/IB2006/053868
2-[ (pyrrolidine-3-carboxylic g Fld
Cl.5-al kylester)-1-yl] io ethy
2-[(pyrrolidine-2-carboxylic acid)- 1 -yl]-ethyl,

2-[ (pyrrolidine-2-carboxylic acid
Cl.5-al kylester)-1-yl]-ethyl,
3-[(pyrrolidine-3-carboxylic aC|d)-1 -yI] propyl, 3-

5.[ A ppmpolindiatsoaiing td obaymids wierein R’ and R*both represent phenyl.
Cl 5-al kylester)-1-yl]-propyl, 3-[(pyrrolidine-2-
carboxylic acid)- 1 -yI]-propyI,
3-[(pyrro|idine 2-carboxylic acid
ClL 5-al kylester)-1-yl]

6.R38, corppoNMRECcoNding- t@a@'@tmyg aW@?TQﬂnré YeFZBé@@iSyB raglcal of the

fo%% %g car boxy-pyrrolidinyl)-2-acetyl,

P car boxy-pyrrolidinyl)-2-acetyl, 1-(3-carboxy-
azeti di nyl)-3-propi onyl,
1-(2-carboxy-pyrrolidinyl)-3-propiony|, 1- (3-car boxy-
pyrrQlidin - 3-propi onyl, -(CH2)pCH(OH)-CH2- NR 31R32,
hydr o 57l koxy, di-

(hydroxy-Cl_5-al kyl)-C1_5-al koxy, 2, 3-d

hydr oxypr opoxy, 2-hydroxy-3-mnmethoxy- propoxy,

-OCH2¥% )m NR 31 R32, 2-pyrrolidin-1-yl-ethoxy,

whergin r ir@prﬁsgngﬂ pb@@ﬁot)b@t cg@ ermlggpaijln,_ iri-, or’tetra-substituted,

WEE‘,rtelﬁ?@é”h%g?%t%%ﬁfsé %ﬂey ﬁ}o@g@ég%g ff%ﬁH‘Tr@J{rﬁ gheﬁ%h Pa¥ogen, alkyl,

alRexy,peiFaziOCHs, \Nydpmap ayano, alkoxy- carbonyl alkyl- carbonyl and carboxyl.
3-[4-(CLl. 5-al kyl ) - pi perazin-1- yl]-propoxy,
3-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-propoxy,
2-nmor phol i n-4-yl - ethoxy, 3-norpholin-4-yl-propoxy,
2-[(azetidi ne-3-carboxylic acid)- 1 -yl]-ethoxy, 2-

7] Pecarnpolintbadeardingdryanycorscoficlaims 1 to 3, wherein
Cl.5-al kylester)-1-yl]-ethoxy, 2-[(pyrrolidine-3 25
carboxylic acid)- 1 -yl]-ethoxy,

X ZepicR¥Rfsl(CHLRS: 8r @clxy! i ¢ aci d

I[)5 alkylesfgﬁ -1Q?{] et hoxy,

2 [(pyrrolldlne 2-carboxylic acid)- 1 -yl]-ethoxy,

2 ' carboxylic acid
n%ﬁé%géﬁﬁﬁbé tgg??l yl ] - et hoxy,
2-[ (2- hydroxy- pyrrolidine) 1- yI] ethoxy, 2-[(3-
hydr oxy yrrolldlne% ]-eth
R3T ?R’r&?@ﬂ{) hyrogeran M&)ﬂth%x)’a%@r@}m)"i hydraxyretbpopenzall.3]dioxolyl;
n -
a0l T8 [T Be TERORIe oG, nalogen, alky] ko, 5 Gfy- or alky
carbobxolz(pylnatylabakj()an e -rpbriio-pubgidnted with halogen, alkyl, alkoxy, or -CFs3;
rrolidinpe-3-carboxylic acjd Cl al k
Gah blsossn 88 Fpgion unnsuBStletoryheteic i Sbstiuents are
[ I [
m%%b%ndgérﬁywl eset;cé[réd_ﬂ(o% n'ié’th}/Id h28r03<y hattPafd SroRGhe; thienyl that can
bg- plahochsutrsiikytedy it |Itm|eth§9| or ybmlorlpeoppy«ynldlnyl isoquinolinyl; or
3‘%ﬁgﬁgydroxy pyrrolidine)-1-yl]-propoxy,
9 t 3- hydr oxy- 2- hydroxynet hyl - propoxy, -O CH2- CON
R31 R32, 1-(3-carboxy-azetidinyl)-1-o0xo0-2 MD
2007/046075 PCT/ 1 B2006/ 053868 114 et hoxy,
RZ renrepenisdndely imigazeiwi aryl Bt @anilbe mano:- @k@@ubﬁﬁdiqd wherein
di ne- r I I
o SBY NS oY IriegBRERATY ey rorh Yelpggn. alkyl, hycroxy, and
cyano; pyridyl; benzothienyl; thiazolyl; or thienyl;

R
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al kyl car banoyl ) pr opoxy,
3-(2- hydroxyet hyl car banoyl ) pr opoxy, -OCH2- CH( OH) -
W@ MIR®15 R32, 3-[(azetidi ne-3-carboxylic PCT/IB2006/053868
aci d) -1-yl] - 2- hydroxypropoxy, 3 5
[ (azeti di ne-3-carboxylic aci é

Ry %rﬁgi:q%lglﬁ sldleaﬁt eg?aél i -ngl-g}@r.o%égr ;(;?rj ry é gé)y)fyaﬁ(yl alkoxy,

PATENH X Mrafkyl- %ﬁMﬁé)OéIkSkWSr Bhé&myImosly: anaaci d
Cl_5-al kyl ester)-1-yl]-propoxy,

2- hydr oxy- 3- [(pyrrolldlne 2-carboxylic acid)-1-

k%@pé%ﬁ’t%x%v@'@@go’&yqe@ﬁ% o %nseub%tlfu?ég %%l iclliioxy or -CFj3;

or2aly ¥ GHRXGOH3; %%rém@rrmydpyubgltut@uwh Icw.] - propoxy,
2- hydroxy-3-[(3 1o hydroxy-pyrrolidine)-1-yl]-propoxy,

2- hydr oxy- 3-pyrrolidin-1-yl-propoxy, 2-hydroxy-

3- pi perazin-1 -yl -propoxy,

2- hydr oxy-3-[4-(C1. 5-al kyl ) - pi perazi n-1-yl ] - propoxy,
8.2A compound according to claim 1 or 2, wherein

hydr oxy- 3-[ 4- ( 2- hydr oxy- et hyl ) - pi perazi n-1-yl ] - pr opoxy

, 2-hydroxy- 3-norpholin-4-yl- propoxy, -NR 31R32,

- . 12- ( CH2) k- NHSO2R33, - ( CH2) pCH( OH) - CH2-
Xﬁ%@%ﬁ%} (CHAD ( G2) m NHS02R33.

- OCH2- CH( OH) - CH2- NHSO02R33, -CH2 15 (CH2) k- NHCOR34,

- (CH2) pCH CH2- NHCOR34, - OCH2- ( CH2) m NHCOR34,
“-réiﬁ%égﬁﬁ(t&)oﬂ@@ NHCOR34, - SO2NHR31, and phenyl
wherein the phenyl-ring can again be nono-, di-

gri -, or tetra-substituted wherein the substituents
arreprasmaaémd@gehy reethgk tayeldallom hanzejérs]diakalyl;, aryl that can be

| k 3, . kaxy- . |, and
mBPbestsn 17 O dRr osttiac Koo dhe s ARRERN 8 ifggpendenty
salbeteiifforh h@lo%%ns HIkS, ldlktﬁ@ft SCIHJ eOQFie ARt éysan%e bﬁ@&?d:arbonyl
from net hyl dr oxy- net brom ne, " and
a'hM'efFaibﬁn)é'aaﬂd ;ﬂaéb@/xyl,r PW@YXmﬁthﬁﬁ he Mmepo- m@ﬁ@“ SUéﬂltutaﬁr wherein

th‘eIr guﬁé{ﬁgéht%féﬁedundéﬁéﬁgébﬂ% r%bﬁ cfté&sﬁrb%“ﬁgfoﬁeﬁ %(lg/l alkoxy, -GFs,

epen sele ogen,
-G@=§ hydrﬁt'ﬁ alhooqr cxrpongly &ma, cabbmydyfmanplomalt ,can be mono or di-

al k carbon carboxyl, and nethyl ene-di ox
Slt*?ﬁt' Wf%ﬁrg@aﬁh%é%%éﬁwe@tﬁoﬁr?tmﬂ@ eW‘%WYné??%?Fed from methyl,
h}?dl}lr)?%er yI9andorBRERR thidpT ﬁiﬂsc%@st > W edéuﬁé\‘lﬁlﬂeea\ﬁlth methyl or

e nmono-, di-, or “tri
hlblénesu@lrumldmlyt sthat ecamdbpemimu bybstidlitedt edthf ralkyl, halogen, or

c;g:ﬁl 9y|c:8F ggﬁtﬂcan ng%o‘pgr ben;‘?l S%F &%tggyyvltﬂxﬁhetﬁgxy, pyridazinyl;
bé’f?ﬁdﬂbfbﬁ?le Qbﬁi‘dfuré?ﬁlFZQﬁd“h(ﬂWﬁ’ |§r}&g’@5lwwnyinidazolyl thiazolyl; or

qui nol i nyl ; or isoquinolinyl; o represents aryl
oxazalylcan be mono-, di-, tri-, or tetra-substituted,

wherein the 30 substituents are i ndependent |y

sel ected fromthe group consisting of:

RhyspresyniSloyatcalif! ary Qtrﬁtt dah s eovipr,ady lor tri- substltuted whereln the
di - gh ydr oxy- CL. aIk [)-Cl.5-al kyl ; - CHe- (CH2) k- N

SUmi Ué(rﬁ%e&rﬁdinﬂép@,%@?tb’o>‘é9|€iC£€daér0cﬂ') hajogan. Wiélr"hﬁ'koxy, CF3, and

@ﬁgtdﬁbgfg@ﬁ q%(%bﬁo f ﬁ)ﬂo‘i’ substituted, wherein the substituents are

inﬂeb(emi@’(tlydd;Meet%ddwmduald)gm aglkyl) atkbxy) ]G4, layld; -CCF3; thiazolyl; or
thienyl;

R® represents alkyl; cycloalkyl; pyridyl that can be mono-, di-, or tri-substituted,
wherein the substituents are independently selected from: halogen, alkyl, alkoxy,
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[ (azeti di ne-3-carboxylic acid
Cl 5-al kylester)-1-yl]-ethyl;
W@2(o¢/az@r3 di ne- 3- car boxyl i ¢ WD 2007/ 046075 PCT/IB2006/053868
PCT/ 1 B2006/ 053868 115 acid)-}3y!]-propyl;
3- [(azetldlne 3-carboxylic acid
ster

Q erg:l %Iﬁ@xy{c%g}o‘g&!( 31%80&| %drgx;ygﬁ&llfw 2,3-dihydroxypropyl, di-
h(yBVd%yOCi QbW@’?E’C CE,aéI‘R?PWUI-% @9, -k, éazetldlne -3- carboxyllc acid)-

al kyl'es rrolldlne car boxy
1‘&‘3”133)“431 WZQ’YE’!”WB caf lpgofymm aculd r@ialky@stﬁmky’rylﬁn@byb 2-[(azetidine-
Cl-5- a:l kyl est

ISR e et hrlidngarrtopip aoig, fypakyiesten-t-yir

et?lx[,( @-)[{dz@hdﬂb@c&‘b’é&?@’@dld )C1 @gipﬂopyl 3- azetldlne 3-carboxylic acid
kyl ester) et hyl ; rrolidi ne-2-

Ceapbyientere-Tadl- ggopyi pyyro@;ﬂlﬁgﬁ car[boxyllc acid)-1-yl-methyl, (pyrrolidine-

S%ja_ %&yé +élgt e?f%m%?&)f t%lqu‘ﬁfyg (pyrrolidine-2-carboxylic acid)-1-yl-

mathy, pWyrr@hdme@carbmyb@mId C1@€alld)le§te|= yi-y-miedpy) 2-[(pyrrolidine-3-
yrro| jdi ne-3-carboxylic, a

Cé(ljpggylgq Wldésjt )glﬂja WJyp][(WB:ﬁ@pne 30c|:arboxyllc acid Cis-alkylester)-1-yl]-
|

Py by TEl Tl AheT SBRpR MabT 1A B 2 e BldR¥ Zjedtpoxyic acia

Ci.galky@ds?erCHRy [CENRB1 RBPpyirolidio-MNeBbxylic  acid)-1-yl]-propyl,  3-

S R DE ol i1 o Alkeder-Tyll-propyl,  S-(pyrrolcine-2-

cér%o%ﬂfcbﬁélkﬂ) AW }9ﬂdp‘}| VB/L y%o%ﬁﬁéﬂ carbox;_llllc acid Cy.s-alkylester)-1-yl]-

- car boxy-azet i % EI on
pr@@ybo@-lgp(ﬁl-ﬂm CEMRR )‘:%é ;ﬁ@ﬁ\lld A, 1 30arboxy azetidinyl)-2-acetyl, 1-

Zlf%gg r@yféf{ﬁi R@_@Ol ' )éllﬁlgé% g@@ ' onédlgygﬂ%g(e;yl 1-(3-carboxy-
aibtrcﬁriwyisip%dpl%yﬁ al kxb)ca@éo@ pwrésmryyl -3, p%ognonw 1-(3-carboxy-

d
oy rw%%?a;@emm@@ oo AP ickonsieps-akoxy, di-

@d[’éﬁ&f ghégpjo]yﬁ alRBQ@:’gz gﬁ%@?&i@‘o@o}yy' B}y -3-methoxy-

prbpbﬂy( @mMQf(@meeNR?ﬁ:)szpﬂmrrandm -y ~&thbxy €3-pgrwlidin-1-yl-propoxy,
erazin
2@.;%42@@11 Bl %ﬁhpe%}') B [64&2.%@ piverazioxlethexy. @A4-(2-hydroxy-

lg\)ﬁmo fnhybf)] e{?h B hoxe?ﬂ)eﬂaﬂﬁ h= ﬂ&ﬁoﬁ@ﬁy 3{ [4- é)C1 5" aIk}//I) piperazin-1-

yIRpiexgt i dl?ﬁ[afl-GZ- byxdl*mx;dtmyd) atpedazm]l ylypyep@txlyfoxy 2-morpholin-4-yl-
tég&gaéfrbﬁ %%‘i‘ér@%ﬁ %&%,ze?ame 3-carboxylic acid)-1-yl]-ethoxy, 2-
[(Bzdtidme- B%dr@éﬁﬂic?’ Cé’él@0XY¢4 &al‘k?!e@ie‘r 1 yI]YéﬂwoS?? hOXZ ¢ p%frrolldlne -3-

pyrrolldlne3carboxyllc aci | kyl ester) -
carpbxylist aeidy 1-yil-¢thpesyr &l pcyrr@édlze %aamyllq ac@cﬁd)salmlester) 1-yl}-

et&%k{% g[@%&l oir;% §péla>;55§x3}hgt %gggi Cﬂf 8%&/' - ﬂfﬁ{/r‘?olldlne 2-carboxylic
acad[(czstm I@%ﬁér)w—lyl]@tlh@&we) 21[ 21Hyoe<b>nopsyrrondme) 1-yl]-ethoxy, 2-[(3-

pyrrolidine)

h@rP(Tér%Erplﬂﬂiilﬂ@) ie 2Ydla@thexy| Bd( aez@?t/lame Cicaghqubqe syt -yll-propoxy, 3-

%ﬁét@?fé c%eé'(?xﬁfcarak& yl C )y?é:étéjr )-1-yl]-propoxy,  3-[(pyrrolidine-3-

ca@bbkyic meld)di- yi]apB}mmyb&Mbymol&ﬂm@%—ca&bex{yl]c aciap @ y;alkylester)-1-
i ne car lic

I
Y'%? ‘Jgfoélg’lr(sl%E@W?“@%%@%’BM&& agid) by HBPRYYne- 3-l(pyrrolidine-2-
I p%}s
C%%Fygy@/rlo f(jgfléj)ialkgr bo%@lﬁ) ac 8)%1 [é?kyfjreosxly p)srrolldlne Tyl
Ppbxpr opox@:;[(Bhydxirynyrrexgingy-ry]-piposy - 1- yl P-amoee3ynydroxy-2-
h)?’dr[)&)?’rﬁe%yﬁ-g?(c}/ﬁdox)fl,r f O-ld-glll-ﬂ?c))O?\I_R31 R*,  1-(3-carboxy-azetidinyl)-1-oxo-2-
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yl]-propoxy;
2- am no- 3- hydr oxy- 2- hydr oxynet hyl - pr opoxy;

WO @0THIB0CONR31 R32; 1 30 PCT/IB2006/053868
(3-carboxy-azetidinyl)-1-oxo-2,et hoxy;
1-(pyrrolidine-2-carboxylic acid)-1-yl-1 -oxo-

i di ne-3-ca

et%g;?{lyhg)%(ipp{g%é Rérgcm *5’5’?%% %lcb&& oxoazceﬁ?oxy pyrrolldlne -3-

ca?rbb@” ico- al kydi@pl AWML PIPRBXY:  3-carbamoyl-propoxy, 3-(C1.5-
2- hydr oxyet'’hyl'car banoyl ) propoxy;

a'kﬂ@mﬁmﬁrgw NF3-82- hmwxyetﬁyﬁwzbannovherommr beREH2cCH(OH)-

321&‘(32,’%;! Lg%@{%ﬂr OX)?( EEPQ%/YE acid)-1-yl]-2-hydroxypropoxy, 3-

&dethetirid-BYWRE68/iL - dciy! IEAETOHEOAyd 2-hyd -
[(PCT/ | 820%66/ ¢ 8%8 CI%% ?—awgoxy ?o gi;ﬁ? Mydroxypropoxy, 2-hydroxy-3

[(Rym/iglins -car PQWIpr%ﬁlﬁ)diﬂ -REORAXYb V@'r@xy -3-[(pyrrolidine-3-carboxylic

aﬂai El%ﬁja'l%} %?t&;) g@% TOPOXY rox épgrro ddlne -2-carboxylic acid)-1

ylpfbrcﬁ}oalyky: :e-gtydro)nyS Y(bllrrplidmeéwcarbohww oxgeid  Cq.s-alkylester)-1-yl]-
rralidjne-2-car

DISDRYER oxp-Ct Oy BrLCA PTG BTGk rEDiaoay:  2-hycoxy-3-((3-
PO AP L MUY, SO gyl |y propgsy, &hycioxy
S-ﬁﬁwdzioxwf%pr[oqoﬁxwdr%wdrpwﬁe[m(mwsealkw plderazingeyly-propoxy,  2-
h@%@rﬁﬁ%@ﬁé@? b])’ﬂl F?Tpér E@@X@m\ﬁoxy 2-hydroxy-3-morpholin-4-yl-

dpBXr aNRBRIZ- (IGLCD-FRE "ky@Hz G?%@NHSGZRIBPJ ~RCPBREH(OH)-CH-

Nuas{zﬂgxy P SORE LA ﬁiﬁt,hn GO GHGab i RSO, -Che
(B G %&mﬁ@@ﬁwﬁﬁ%ﬁ% o KPGBHI-NHOOR™,

-CQGHT H(@HBCAL NP%'@H‘QHS@(BZNHRBC%CI gﬁ%hkl' WH@@?E%he phenyl-ring
- (CH2) pCH(()—|) CH2- N HCOR34
arp@9RLCIE0A) QNor2 ANHAOR3Y: tetwumqtedpw@ﬁwm th@m@u@tﬁuents are

Y

BB L8 00 A0 kR TR0, oy, sy

carbda}blela@eln&érboxﬁt éreadl fHammalmabieEﬁnnoabkxdl -suladthoted, wherein the
cyano,. al kox

Sléﬁskwerﬂ%ﬁb%HWGPGEQ?’B%&%EC'[&HJV%t }I‘&Shgr g?oag(yﬂew bromine, and

plﬁ’é’rﬁil dWh'er%‘rﬂeéﬁg P flrkRet é”mfo bt hat, B tri- substltuted
I - SUDS erein e Su stltuent are
whempélmeiambsytueetseataemdep@mdahuwIselwtebdairyom ezl agpen , alkyl, alkoxy,

o T e B Monbrah  akosyiarra e irth it RSyl and
rr@tflﬁﬁféﬁlé H%‘?(S/S tlﬂéﬁyl' fHieRamdest hﬁbné%ldb%hﬁﬁecﬂ AR %é‘tﬁ&/l chlorine, or

al Koxy, hal ogen; thienyl, wherein said thienyl
phemt wbﬁreﬂmrsar@rpfmyhﬁm cen Hirthenblse i maned, dizo or " tri-substituted,

W%Feifgﬂiiﬁr&%sgﬂgﬁ%gﬁeﬂﬁfepﬁhﬁgb@ﬂ%@%@%i I?ﬂ%lloeq(;ﬁ%:%ékyr# alkoxy,
-GRy, d-Ogadi Ekiyﬁk)ély rc*@wcpaalwouytdaebortw raA-caubisHyil t Walsbxyl, and

wi th al kyl phen wherei n the phenyl ring can
metiens- d@é‘YnBWOth'Gm" bgpzefuranydim4nelnyl;ed isafeneliny; or

Rthgﬁgr;éé%ﬁ d BHANhE: 3BA AddERRNdent 1. s&! fetLdddided, wherein the

substituents are independently selected from the group consisting of:

hydroxy-Ci.s-alkyl; 2,3-dihydroxypropyl; di-(hydroxy-Cq.s-alkyl)-Cq.s-alkyl; -CHo-
(CH2)-NR®*'R%*; (azetidine-3-carboxylic acid)-1-yl-methyl; (azetidine-3-carboxylic
acid Cq.s-alkylester)-1-yl-methyl; 2-[(azetidine-3-carboxylic acid)-1-yl]-ethyl; 2-
[(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-ethyl; 3-[(azetidine-3-carboxylic
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al kyl , al koxy, -CF3, -OCF3, hydroxy, cyano,

al koxy- carbonyl, al kyl -carbonyl, 25 carboxyl, and
woreaonpiene- di oxy; i soxazol yl, V\,her ein said i sORGEIH2906/053868

ring can further be nono- or substituted, wherein

the substituents are |ndepenéently selected from

agl@l%l)il] %régnlyl h?i&&% ng&ﬁgrhb%lxg cggx@cglgg?/b@ﬁﬂlky?e&ér -1-yl]-propyl;
pg'rrlé}{bm%% -Barmbxi n&a%tera?;w - rﬂ@ﬂﬁ%' k(%ﬁ‘yrr@l"@jlﬂé -3-carboxylic acid Ci.s-

am no; pyrr0|d|no nor phol i no;
alkhleetem) p;wdrlrmetbyl pipyeiolidinge?-cardexyliy | adiEall kyHmethyinofpyNolidine-2-

[ i al - am.no) -.al k - :
cqRaRYic. Bhiky At R pftu, Xl AR OR Fretire sgor-v1
etfYN2-[(pflirolidifé-3-EarbBXART htidt €4 s-amMyesén)-1t- Iﬂiethyl 2[ pyrrolidine-2-

subst | t uents are independently selected tromha

cabryylic acichxlyyll-ettws, 2- [(@pmlldﬁwa@@ybowygn@cld Cis- alkgylester) 1-yl]-

etﬁ&t‘ E(%)ﬂ% %?ﬁoyxb ca?thg%’})hlc op_\{,h (p 8@% Egl)f%ﬂ o@{ﬂge 3- {:ﬁrboxyllc acid

Cphangylestdzrr)lg wﬁprdpyl t h@ [(bﬁr@ﬁd’l@e -2-gHrboxydic  acid)-1-yl]-propyl;  3-
tri-substituted, WO 2007/ 046075 PCT/ I 82006/ 053868

(AR TP R1RaT oo A0ith e 4 PSS ct KBy Chs Gt CONR® R;
-doayRal qg(%ncaerJf%lazelﬁ’cy Kﬂ?(%ﬁce’[ﬁ': 3 é%yﬁ%é% ;E)Yrﬁjél ln% acetyl; 1-

cyano, al koxy-carbony carb oxXy

(Grearbpkeipgrrdlidinyl)-2pdeatyl; - al kyl- (Banan’mxyazlebdmlyl &pmpmrryl 1-(2-
can, quther be np

AP VS SR the oubor I Gabtwy gyolidinyl)-3-propiony!
nggmdo%gtém peRest eﬁycﬁrfo%n@%l 246XY; aHKWydréW‘@‘Xﬂalkyl -C1.5-
y roxy, cyano, oxy- car bony

alkbxyl - E&G@MWOXY@WWI 2- by@romaamlemycwr@mxy -OCH2-(CHz)m-
4 bony! .

NBefE: A AL RS I ron Sl ol R MR RoRR Ypioatainl -¥-ethoxy;

2ydhecphamyl) pﬁ.pé}@z.rf:arw]fethbb,er be be[spmaydraty-eth@l-piperazin-1-yl]-

tri- substltute wherein t'he substituents are

ethaykp SrRipAEZN-SI-BEaRaXYs rbHA-Had-oalki)-pinearin- iy kxkgpoxy; 3- [4( -

i LSRR INORYENE, £ RETAAASEERORY! o oo

pr@benyl 2:|[(kazét|dme¥33om}obx§alm n@cld)Mne/ﬂ]eethoI()he aaﬁangﬂldmeﬁgcarboxyhc
can_furt her i - subst

aGiHap ot A RSN SH oY s 2HHS TS TR 1 G by -ethony; 2-
kyl | kKexy., d

%%rgc?]ﬂéﬂw ?rc(b‘arr‘sxbo (,)glk:b)O/ atcllcfl PX},’ alkgg%erwcﬁ:éthcﬁ%l ro?;[ pa/rrglldlne -2-

carbohyllceaadpl qot}yethakkyzlz{myrrbbdmle 2namoxykbmdcid Cq.s-alkylester)-1-yl]-

AR 1) RS B Haind e Sle s DTN bl a1 41
eﬂﬁBS?i?‘,y | 3 fl)(%lzéﬁ(dlhé)d ca@%%ylf@péﬁéﬁm?ﬂoégbébwe% Eﬁﬁét\‘lﬂhe 3-carboxylic
aC|d & 5= alkyllO ster)-1-yl]- propoxy 3- [(pyrrolldlne -3- ca¥boxyllc acid)-1-yl]-propoxy;
3-[(pyrrolidine-3-carboxylic acid Cy.s-alkylester)-1-yl]-propoxy; 3-[(pyrrolidine-2-
carboxylic acid)-1-yl]-propoxy; 3-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-
yl]-propoxy; 3-[(2-hydroxy-pyrrolidine)-1-yl]-propoxy; 3-[(3-hydroxy-pyrrolidine)-1-
yl]-propoxy; 2-amino-3-hydroxy-2-hydroxymethyl-propoxy; -O-CH>-CONR®*' R%*; 1-
(3-carboxy-azetidinyl)-1-oxo0-2-ethoxy; 1-(pyrrolidine-2-carboxylic acid)-1-yl-1-oxo-
2-ethoxy; 1-(pyrrolidine-3-carboxylic  acid)-1-yl-1-oxo-2-ethoxy; 3-carbamoyl-
propoxy; 3-(Cis-alkylcarbamoyl)propoxy; 3-(2-hydroxyethylcarbamoyl)propoxy;
-OCH_-CH(OH)-CH2-NR®*'R%; 3-[(azetidine-3-carboxylic acid)-1-yl]-2-
hydroxypropoxy; 3-[(azetidine-3-carboxylic acid Ci.5-alkylester)-1-yl]-2-
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23 hydroxy-1 -hydroxynet hyl - et hyl,
2, 3-di hydr oxypropyl, 2-C, 5-al koxyethyl, 3-
woigerosopps opyl , 3- C, _5-al koxypropyl, 2-am noet PgI/]B2006/053868
2-(C1.5-al kyl ani no) et hyl, 2- G4 -
(Cl 5-al kyl )am no) et hyl, car boxyrret hyl ,

b EITBP | EAMEER gﬁwr'oh%e SARE ALY sicich T -yl-propoxy;  2-
h;hjfékf@q'(b rF@Itdmél 3- C‘é"fb&@y’ﬂ&fl ac@g’@ Eﬁﬁ’(ﬂ/%%?é]")-ﬂgﬂﬁbl@ﬂoxy, 2-hydroxy-

, Isopropyl, butyl, 2-hydroxy
3- :[z(pyﬁroh@lme& hgnboxyrm hyl aqidyd; yl]eprqnoam no, 2my@§wx)aaa[¢mrrohd|ne 2-

R R MR S oyt AT b P TR FB-RfroR-pyrrolicine)-
wl]lpwﬁ@i;hyl 2- hwrbx)b efﬂﬁﬁwwlpyrrdﬂUMhyylemt hy$-hydroxy-3-

anm noet , 2-met hyl am no-
pyrrelidifef erwwm eeﬁwdromﬁlz@l@eﬂa@wﬂs propoxy; 2-hydroxy-3-[4-(C.s-

a|E§?)[ g\p%ﬁngggl’o fg@gﬁ(?p %e | n% rhS/ (o5 49&5 'H?d#oxge&ﬁ&é pefazin-1-yl]-
p@poky; RhydroXy-R¥Torpapliredeiipsopdrey |- NF&PFR%?t NHO@}WI‘ -CHa-(CHa)k-

NPRESE R b0 S T2t RS, .
CHﬁégﬁgen dze S@’;Fﬁd W@‘i‘—f %h Wc?@hs““t ? tﬁy CHo-NHCOR®;

y sel ected ogen, alky
-QCH3, CH@@F&Hcma?ﬁ ox@QI—&I-(EbI@HCté}I-H)pNyIGOIaﬁ“d csotgukm31 phenyl,

wgg i t%%,dboﬂ%rgyl r\&hg?rggg G r?éertﬁ@r é@%gabfﬁpgrhéubstlt%dp wherein the

s%&ﬁiéﬁté’%ﬂé Sn&ép%do%ﬂﬁ?%%%?éd Yrorﬁﬁ'aﬁﬂeﬁ alldyP IR\ P IEF;, -OCFs,
al kyl, al koxy, hydr oxy, koxy-car bonyl,

hsedfdxy caymyalkoa\r yarb@lnwl alky\u@rrbom]ylt narmxyll anch gnetdnylene dioxy;

oyl PRasit saic b afle, 8hRREEPRebERST oA RUPyuled” wherein

th%' KObstit@drte ayre .ndéﬁ?nden lediyd Tty alld)l kawwam@gyh hydroxy,
and car boxyl ; erein the 15 ring can

%ﬂdurarwl,_whqlelrt ;saldg‘ufﬁnyl fing €a ét%lg%etrn@no or di-substituted,
Wﬁgmﬁ'ehge@bssﬁus@ﬁ 40 PAEBLY donte SBchE 'O BR\EIBKoxy, and

| Kox oxy-car

haiogen CmiémbK,yWheWm iselic] tkﬁéﬁﬂwlrlng\/\bm é.unthetrh@e mycmoiydr-djlkmg)stltuted
can be ri-substituted wherei i
WBERR | tthﬁeﬁtJ?StHP@n Sn@é%e'ﬁgﬁﬁﬁn(ie@yl SE18LY rfb‘?ﬁ‘hé‘ kyyeplkoxy, and

hé\bgé! Car%dfxéﬁiﬁ’(yl whéfem saﬁ?ﬁé\ﬂjﬁ%l? ca?H fePRer BT bubstituted

pyrimdin erein
with alkyl or phenyl, wherein the phenyl ring can further be mono-, di-, or tri-

substituted, wherein the substituents are independently selected from halogen,
alkyl, alkoxy, -CFs, -OCFs, hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl,
carboxyl, and methylene-dioxy; isoxazolyl, wherein said isoxazolyl ring can further
be mono- or di-substituted, wherein the substituents are independently selected
from alkyl, phenyl and pyridyl; halogen; alkyl; alkoxy; -CF3; -OCF3; hydroxy; cyano;
alkoxy-carbonyl; alkyl-carbonyl; carboxyl; monoalkyl-amino; dialkyl-amino;
pyrrolidino; morpholino; thiomorpholino; piperidino; N-benzyl-N-alkyl-amino; N-
pyridyl-N-methyl-amino; (dialkyl-amino)-alkoxy; phenyl-alkoxy, wherein the phenyl
ring can further be mono-, di-, or tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and methylene-dioxy; phenyl-amino-
carbonyl, wherein the phenyl ring can further be mono-, di-, or tri-substituted,
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20 pyrimdinyl-ring can be nono-, or di-substituted
wherein the substituents are independently sel ected

wo e@mok@rogen, al kyl, al koxy, and - CF3; PCT/IB2006/053868
furanyl - carbonyl ; furanyl - alllﬁl , Wherein the
furanyl -ring can be nono-, or di-substituted wherein

wh@gqn@ﬁ#g rsﬁtylg)tpﬁt)%gtn g{,ﬁ?pr% dep%gaﬁynsiqéc?eq ﬁrcgh aflorcgoqr&@kyl alkoxy,
-3hat -Gep, bey %}gs:,“‘*d t dikest VMa?HSbr'th r!a}rﬂ’(yIQ:‘farl§c§Hy‘P'f'd%ﬁe'ooxyl and
benzothlen I Kyl benzofuran
mem)dﬁze)dwxyaphgmyl adiy emine aiayhoral, k\yhermm@phenyl ring can further
resent,s aryl

o FHORBE YR, 3 i Ssttogl hételn Wk, siBRuBERE 3%  independently
s@é@t@ﬁlfidr‘ﬁlhbﬁ)@fne alkgdwgyggermry -8 RC hedroky Ospdmdl, ag@Ry-carbonyl,

al kyl , al kox dr oxy, and cyano;
algylr¢ar pnximaﬁoxykmamthyme pxwussararweorﬁaﬁaonyldwalkyl amino-

{ e [ t
ca?r'bgeyé g érHﬁto ?arb&ﬂ@ f) m’lha r%g@ﬁ,d i yl ’ eg% ﬁot)r(wﬁ phenyl ring
carCFfBrthetCIB‘é3behyl1iJ"r@Xy ,dl-al'tﬁ’ waubstltpbeldi nvidéreyn -th€rsulstituents are
f uran C@O?l 46075

NPT s JoeegaroNIAOIen Binaliouy addon df i a Bydroxy, cyano,

, X e R nd }
alﬁbr eg?éogglkt S al%%?ﬁ% e l Crf Eﬁ rgprﬁjesent g&ﬁ(éllo%) phényl alkyl
carpohyladrkinio, Whdreix ythet rgHenyben@[CfarB]fdﬁtbexmlk;B mph@nydl or tri-

h can be no stituted with hal ogen, IkI,
Srthusd ke o, Sibrtuemscis IndkneBHERIY sefaeitd ifiom halogen,
alﬂyl' QFkoW' @FQSUOG'FsedhyWEﬁ(&e' é‘yérﬂ)e BIKBRY ISy, &Ilyl-carbonyl,
| hndependent | K selected io fromal kyl and hal ogen;
Caﬂbﬁmyand gt yzlane@boxmmkyéga&qnvha@mwaw wwnoty@earbonyl amino;
K furan that can be nono-substituted
or\ﬁ% %e%g%ryﬁt l%&'}g gﬁq or brom ne, or furanyl
t hat imsubst|tuted vvlth al kyl; thienyl that can be
-\Subs N 3Bd with nethyl or chlorine;
pyr| mi\di nyt; isoquinolinyl; benzhydryl; im dazolyl
opti on y nono-substituted with al kyl; or thiazolyl;
wREreth Zapprssentsphéhyrer pyaag; RL 15 represents
hydr ogen; R2 represents indolyl; imidazolyl optionally
nono- substituted wth al kyl; phenyl that can be

t h
e ERRUEAE R LAl 08 Bty HARL Bhsgayret. >
hﬁyoxﬁthyobemneﬂhlyeeufiyl t e, 3zdbhydroxperophl, enya-C, ?,QIHa&yethyl 3-

presents | ndol yridyl that can he ,
y%ﬁéygrggglt i 3 dglmﬁ)'%r%q’ﬂogyaméﬂ%&ﬂ 2-(Cqs-alkylamino)ethyl, 2-(di-
(C4s-alkyl)amino)ethyl, carboxymethyl, 1-(C.s-alkylcarboxy)methyl, 2-carboxyethyl,

or 2-(Cq.s-alkylcarboxy)ethyl;

32 represents hydrogen, methyl, or ethyl;

R* represents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxyethyl,
2-methoxyethyl, methylamino, ethylamino, propylamino, isopropylamino,

n-butylamino, or dimethylamino;

R3 represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,

dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyl;
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al koxy, -NR 31R32, norpholino, piperidino,
oxo- pi peridinyl, oxo-pyrrolidinyl, pyridyl, or

WO b@nPleo7dr phenyl which is nono-substituted wWEHIB2006/053868
phenyl, pyridyl, alkyl, alkoxyg dialkyl-am no,
nmor phol i no, N-benzyl -N-al kyl --am no,
(di al kyl -am no) - al koxy, phenyl- 25 al koxy, or
tetrahydro-isoquinolinyl; or R3 represents the

k?é’éﬂe@éﬁt‘é%g"rﬂé@eﬂ 2-orF& N NRs5 \/ wherein Z
represents phehyl or pyridyl; 30 R31 represents

mM2reQIessds mmgwn opdenyl, pyridyl, phenyl-alkyl,

hydr ax y. ar bonyl , aIkyI-carbonyI,
péé@le(?gﬁ%ﬁ 1czg’lr%onyl or phenyl -carbonyl; WO
2007/ 046075 PCT/ | 82006/ 053868 120 R32 represents

gﬁydrogen or nmethyl; R35 represents al ky
KoPLesanisordfy,; pﬂ'i@f‘r@ﬁrb%wl @WOXYtﬁarW’MmC&PWIKW gadpogyl; aryl,

wﬁélrerlr?%gsﬁpﬁ ?‘lthSQP( %”rﬁ%f e#efrm&rpﬁ%%uﬁﬁﬁutga wherein the

smﬂclhﬁilafertwl@tﬂé $n@épend@dﬂw®@dimtédi Yrosnalhe(ng@d fatkyim dﬂad»qgen;Fs, -OCF;,
a al KOX

- CH2- |
hxﬁ#@ﬁwalk%XVdPg@esgflath@abml hgrybﬁérbomﬁl merwnctaﬁpﬁmlnw can be
m?ﬁBor gi-ngi-t Q)rat'éYraoélFos‘HfL%téb Al ABredn tRe SubsBlRHiE GirE MiRBbpendently

e 'group ’consisting o
séib{:t(eﬂ)frdmbfmizgen 2alikyl; lzdhoxyl -PFpe1QFy- Hycyd)Xy,Zalbmq#eaﬂbpnyl and

%]OE’ gfﬁqaﬂd d’ﬁ%?rﬁﬂ %}@Mwlgg g@p)ﬁ] ege:, di-, tri-, or tetra-substituted

whbl[eﬁﬁ)thé -PBFkené éf’e nd@hﬂ;ersél?éc‘tbcifrblrﬁ h%1d§j(s‘?r elilkY, alkoxy,
N- 4- pentyl - benzyl) -

iaf hudrmyeaﬂgbp(yﬁamqnyj angt gaenexyk pyridyl, wherein the pyridyl-
r|r|1q E%E zog r’ﬂgﬁ 8B§WL?§S%L¥tedF\)/\'/rPeerre%z the” sub& Puents A% |%de¥endently
séleétédtffrdn*n' h&lb@@r\?t axyl pinexy! »CBgrYO@PL, dgidroxy, alkoxy-carbonyl, and

N-[(S)-1-benzyl - 2- (4-benzyl - pi perazi n- I-yl )- 2- ox0- et hy
carpogyl{ pymirbtltadky- wherein the pyridyl-ring can be mono-, di-, or tri-substituted

RBEPLINS bR b LB A 180 gy e, o

GF}s- SQGFJ;rewdmxy, alkoxy-carbonyl, and carboxyl; pyrimidinyl, wherein the
entyl - benzyl )-acryl am

phen Q (ﬂe, and :
PGk lilnseﬁ§'5| b W@nﬁenﬁﬁlld';ﬁuﬁémé&‘? Vherpin shexeukstifents are
PP, St Retecfram, RS9 Btk < AN -l tamcarbonyt
fudanyl-alkyl, wherein the furanyl ring can be mono-, or di-substituted wherein the
substituents are independently selected from methyl, hydroxy-methyl, and bromine;
thienyl-alkyl that can be mono-substituted with methyl or chlorine; benzothienyl-
alkyl; benzofuranyl-alkyl; imidazolyl-alkyl; or thiazolyl-alkyl; and

R* represents aryl-CH=CH-, wherein aryl can be mono-, di-, tri-, or tetra-
substituted, wherein the substituents are independently selected from halogen,
alkyl, alkoxy, -CFs, -OCF3s, hydroxy, and cyano; pyridyl-CH=CH-, wherein pyridy!
can be mono-, di-, or tri-substituted, wherein the substituents are independently
selected from halogen, alkyl, alkoxy, -CFs, -OCF3, hydroxy, and cyano; pyrimidinyl-
CH=CH-; furanyl-CH=CH-; or thienyl-CH=CH-.
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25 11. A conpound according to claim1l or 2, selected
fromthe group consisting of:

WOR(07B8Y6015 Benzyl - 2- (4- benzyl - pi per azi n- 1- yl ) - 2POKB2004NF3868
I]-I\I-(4-pyri di n- 2-yl -
benzyl)-3-(4-trifluoronethyl - p%enyl )-acryl an de,

9, M@%aowﬁ%qvq{dig&é benzyl - pi per azi n-1-y1) - 2- oxo- et hy

benzyl)-3-(4-trifluoronethyl-phenyl)-acrylamde, 30
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
Xirgpngseatspyitdion-adsqnd;
benzyl)-3-(4-trifluoronethyl-phenyl)-acryl am de,
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy

nlrépﬂésbﬁts(tﬁepmegér m; 2-yl -
pi perazin-1-yl)- benzyl ]-3-(4-trifluoronethyl-phenyl)-a
cryl am de, WD 2007/ 046075 PCT/|1B2006/ 053868 121

RN é;&@%gﬁ;)s%mw'cyéro%ﬁ{y*ﬂe%bxﬁbﬂﬁf 2645t Bidiosoif BrehD¥that can

bénemtznd asuts?et(tleitetjrw‘f[rh uarcxymt BiKy1, eiledy, )Cﬁgrcyﬂ alkyldmrbonyl or phenyl
-1- Benz 4- benzyl - pi perazi n-1- g/ ) - 2- 0X0- et hy
th|a} JSN_ 401 - Ey%tﬁy@ IqV\ghereln the substituents are’ independently” selected

fr?rlnacr@ Faé'lo&e%lﬁyr?&?f‘ﬁﬁt]ca?i‘tfe“mbﬁb@u‘b%ﬁt‘&'@d Rth-RNsEBA, alkyl, or
-4, 4ﬁJ(rany4\cﬁ1atl ean pee aromoisylstittiedz with- Mdt(B) - iydrexyyiethyl, or

orprijg. 8¢ Jutarih Hhf % o substthiegoMitealyl - Bisswy thatagag, be mono-

sdﬂs‘ﬂlﬁjted with methyl or chlorlne plemldlnyI isoquinolinyl benzhydryl |m|dazonI
S) - 1- Benzyl’- 2- (4- benz ﬁerazm- -y)s- 2- 0X0- et

on)t]onailygncqrzp By $tﬁumdnwgh aIkyI or thiazolyl; or X represents -C(= O) and R!

1-vyl d 3-ylmethyl]-3-(4-trifl
R RpL ) par i oyt et 4t vorom

N[(S)-1- Benzyl 2 (4 furan- 2-yl met hyl - pi perazi n-1-yl) -
oxo- et hyl ]
;WFPFQWD’@ Ipqﬂolwbmqa)zom ontionally meneraPriiuterhuiip 3lkycplenyl that

irfp’%%;?ono gubstl eéj M[hb%arl% alk%I }/ﬁ:irno_xi/l y[)cyach),x%r_ 8??}@" that is
dlLs]uUBi{l(L#e@t/\hmmalogen pyridyl; benzothlenyl; thiazolyl; or thienyl;

benzyl)-3-(4-trifluoronethyl-phenyl)-acryl am de,

N-[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl) - 2-o0xo- et hy

5] 1 ]
LRI, DR, pric! dhat o b, dnong substiied with aligy. alkory

alkb{q( 3)NF131 %zybppzhod:mo Ripedidinio, apdmempénghhy’etdxpl—pprcpleirrwi pyridyl,
pQP? ngﬁpbﬁxﬂe‘ﬁ% )'S S0PR0-BHPFHISLIER RNeWh oYL Aliky). alkoxy,

dila -8@hino, morpholino, N-benzyl-N-alkyl-amino, (dialkyl-amino)- alkoxy, phenyl-
S) - 1-'Benzyl - 2- (4- benzyl - pi per azi n-1-yl’) - 2- oxo- et hy

a|k§>XN0(r4eiéader0b@¢mym9Imyl
or3§f 4% Fé&%@?ﬁ%ﬁ(ﬂw']’g quﬂyl )-acrylam de, N-{(S)-1-Ben

benzyl)—pT\Peram n-1-yl]-2-oxo-ethyl}-N(4- 20
n- 2- N_Iqqﬁﬁzyl) 3-(4-trifluoronethyl-phenyl)-acry

Iam e\ /

wherein Z represents phenyl or pyridyl;

R3 represents 2-Cis-alkoxyethyl, phenyl, pyridyl, phenyl-alkyl, hydroxyalkyl-
carbonyl, alkyl-carbonyl, cycloalkyl-carbonyl, or phenyl-carbonyl;
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N-{(S)-1-Ben zyl-2-[4-(4-ethyl-ben
zyl ) -pi perazin-1-yl]-2-oxo-ethyl}-N(4-
WQorgiaes2- yl - benzyl ) - 3- (4-trifluoronet hyl - phePyl/)B20ei053868
| am de,
N-{(S)-1-Benzyl-2-[4-(3Hi m&azol 4-yl met hyl ) - pi per azi

R(J%%ﬁ%%%ﬁégweﬂé)ﬁﬂé\{ﬁyb (4-trifluoronethyl-phenyl)-a
cryl am de,

N-[(S)-1- Benz I 2- (4-benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
R relrgseds p&xybwﬂhy&pa;borﬁd phenyl, pyridyl, or pyrimidinyl; and

yl met hyl -3-(4-trifluoronethyl-phenyl)-acryl am de,
N-{(S)-1-Benzyl -2-[4-(4-isopropyl -benzyl) - pi perazin- 1-

RY tdprésenie %I G.‘,Héldel wherein phenyl can be mono-, di-, or tri-substituted,
yridi n-2-yl-benzyl) 4-trifluoronethyl - phenyl) acry
Wﬁglfﬁlr@jéhe su stltuents are |n ependently selected from halogen, alkyl, alkoxy,

argéli E)éer rﬁ)ﬁ%HWJ)DHét% ]%Rlé?éiﬁ gb@ﬁﬂlls -4 DR with -CFs.
lpzl:r: glen 2-yl -benzyl)-3-(4-trifluoronethyl-phenyl)-acry

N-[(S)-1-Benzyl - 2- (4- benzyl - pi pera2| n-1- yI) 2- oxo0- et hy

" Pl Srgtie S5 ol S48 SRR AR g grove
conslstiylg)efet hyl | - N- (4-

4 ST bS 08T P HeEipe a3 b0 88 c Ap L 4perybenzy)
3%%@#@%?%@@'?{?@3%&hi ophen- 3-yl net hyl - pi peraz

pyr i Ni[(S)21 Yenpr-{4-peszylpiperazinnbybrokgietmH Ny pentykbenzyl)-

I I :

@Etn@fdrgmggwﬁhegyl[ fcma@'qﬁ 'f 1 uor o- 4- net hyl - benzyl ) - pi

per agli 1 Yehzy=BXPbenzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
et hyl }[(8)1 4- py ?II iMnl 2- ¥p%nzy g 4- tr|fI¥J]orone?th M

3B rog@,try,{lmlﬁeagl) acsylamlde
N C(RYde PR 21k BBk PERRY o 85547 oy
pmm‘fyl)dNr(A,Qpadtyltimhzzyl YadBylaidie,i f | uor omet hyl - phenyl ) -acry
N- [ (Itxk)[(% BosogY- 2214;?8n2yl(mp%a.2|r\ﬁ ADre-8xg1ekx hi (Spneiepyy-
pﬁérﬂil)lNy mzoé?ftﬁyﬁdnzw (&éyl?mlde

pyridin 4 tr| uoronethyl phenyl)-acry
| am N€(S)-1- benzyl -2- (4 benzyl plperazm 1-yl)-2-ox0-ethyl]-3-(3,5-bis-

bierpehuERaRY I G- pentien ) toBionamiad. ) -2 X0 ety

benzyl) - 3- (4- net hoxy phenyl ) -acryl am de,

A (S) - 1-Benzyl - 2- oxo- 2- (4- pyri di n- 2-yl met hyl - pi per azi
cynrpognﬁlﬁcpomrog,to claim 1 or 2, selected from the group consisting of:

P){:/l:ﬂl éf’s ﬁegs%y[l‘éiélgp %W@b% @?ﬁ&”ﬁiﬂ%'etﬁﬁfﬂy (A-pFEN-2-y1-

béenays X4-@|fﬁ@r©memylpﬁbhyl¥aQMamtdw| }-N-(4-
pyr|d|n2 yl)-3-(4-trifluoraonethyl - ﬁheRP/A) acry
| ami Nd(S 1_Léenzyl 2-(4-benzyl-piperazin-1-yl)-2- oxo -ethyl]- pyr|d|n -4-yl-

b%\l#m% ﬁ%é’?@ﬁ%‘@gﬁh}éﬁh?ﬁwgcrﬂéﬁﬂézI n-1-yl)-2-oxo-ethy
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-3-yl-

benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[4-(4-pyridin-2-yl-

piperazin-1-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
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3-p-to lyl-acrylamide,

N-{(S)-1-Benzyl - 2- oxo-2-[4-(4-trifluoronethyl-benzyl) -
W@rEenadrn- 1-yl ] -ethyl }- N (4-pyridi n-2-yl - bePCT/IB2006/053868

zyl) - 3- (4-tri fluoromet hyl - phepyl)-acryl am de,

N- [(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-oxo-ethy

4-b lL)- _20 . :

N- ( 4N|(c“/$)i L—%{%‘%@(}Cﬁ ?%gg%yl?plaemlrhﬁ]y&e.? -oxo-ethyl]-N-(4-benzyloxy-

bé\"ii}@% }lzhrlﬁwwne%ww ﬁh@ﬁﬁh‘crﬂamﬁ@z' n-1-yl)-2- oxo- et hy

br ono- phenyl 4-"et hyl - benzyl ) -acryl am de, .
N [ ('S)[(S} B@@mw 24Mebewzwe'ramﬁ adj-B-oxoydthy P Nojde(epyrimidin-2-

viegpdfap i ey A rargmsthykpyeoi-aeryiasmice.

N | 2 ]
[ (18)[4 4Bﬁaa¥npugeﬁirrb¢%ybermygaﬂ2@t ?T E;%;p 02 ngttﬁﬁgnﬁjllﬂ)}'perazm

wbra “aKereiByl- §Héérﬁf;l,ucaﬁmzhyl prenyi) acrylamude
_ @@ﬁﬁ&gr 2k gehswef.be&{zﬂ?ﬁ 37)-B-0ko Ydthy ENCEL (45 Rimidin-2-
yléblpéralzm hq*)yp)&tdih GLW@MI]-WIOmamewy&mhéayl) acrylamlde

{\E [ (,\NQ’%[Q%@B fa}zr%ygrg n ﬁkwansz b D ag avin 1 Yy1)-2 dmaheil-N 4-

p%ﬁ%‘}’l'be@ gg éi (4 H %Btenzttngpgﬁe‘sﬁgél&%%ﬁ@él ar2n gio et hy
I]- I\N([élS)et-tB)dn-zbba-z(Mb)enzyl plperazm 1-yl)-2-0x0-ethyl]-N-(4-ethoxy-

o A R e R R BRS ea B, P S0 ) - 2 oxo- et hy

! ] I\NgfIS)L&Béﬂizyﬁéwlb@ﬁwpp.Béﬁh&ﬂ%y)w)b%xo ethyl] N- %ethoxy
trifluoromethyl- phenyl)-acrylamd

b@rwr)fwﬁwmmtmmsnwwsa&amm N-{(S)-1- Ben

Z%: p [@ f]%f"W’F 25 b Bkeh- B IREIN biperazin-1-yi)-ethyl)-N-(4-
p;;&tdwiz} |%dréy9®€4frﬁlb©méﬂwy3pﬁénw)“ hEdyionieeet hyl - pheny!
acry

N- [ (@)[(S} ‘B&WVL 24 Méh'z@ﬂpeﬁcﬂzﬂéﬂ A-#roxowathylpNotdoetyhhenzyl)-
36}'-’[%’@ ﬁl mﬂgﬂ%ﬂwbe zy acryl am de, 5

N[ (IS){(S?F@WIWZ-{QMMJMDW b 28k piperazin-y W 2-ox ety - (4-

uo

YRG5 (A oy Py ke BRI acr y1 an de,

N- 1 LY 4-

A [ (l\ﬁ%{ﬁéy g%’ 4&% &Léé%zl i'b?ﬁ%lﬂen%yﬁ%ﬁérb%n 1Yl )2-8x S8RRLRY 4
p3H1+d|Isdqylfhan'lziyh-&Wtrbﬂubmgﬂh]yl—ﬁhmel)—abrfylamiderret hyl - pheny

N T (S SF B 3144 e Binpr gz a2 apyethy-N-
(4- byr%‘nﬁ‘?)ﬂtﬁéﬁfyt ﬁﬁfdurgrrugmﬁthyl phenyl acgltljarmldgm de.
N-[(S u)01r OBenzyl 2-(4-benzyl- plperazm 1 yI % -0X0- ethyl] N- [2 4'bipyridinyl-5-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(4-isopropyl-benzyl)-piperazin-1-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-ox0-2-(4-thiazol-2-ylmethyl-piperazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pyridin-2-yl-
benzyl)-3-p-tolyl-acrylamide,
N-[(S)-1-Benzyl-2-ox0-2-(4-pyridin-3-yImethyl-piperazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et hy
1]-N i di n-3-

Wq%zmm%lgfl 3I ?4 trifluoronethyl-phenyl)-acryl anP@eIB2006/053868
N-[(S)-1-Benzyl - 2- (4-benzyl - ghper azi n- 1-yl) - 2- oxo- et hy
[1-N-[4-(3 di rrethyl ani no- propoxy) - ben zyl]-3-(4-neth
N Bl AT ey s Bereo i ThoRhersarvpethy-pinesas -y eyhyl- -4

PRI ey 3 e trtfmbramamnsﬁ@wl -ahgRyhieact vl am de,

1- Benz I per aZ| n-1-yl)-2-oxo-ethy
] - [\N({(]S)eﬂ @emybai% 5!3 dlfluoro 4- methyl benzyl)-piperazin-1-yl]-2-oxo-

3 (A SRR VPR L BB B RSP Bise
- 2- omq(symednzw 2441(94 dlmethyl benzyl)-piperazin-1-yl]-2-oxo-ethyl}-N-(4-

yridin-2-yl - bean/[) 4-tri1fluoromnet hyl - phenyl)-acry
pyrg:iw-@eyl benzyl rif uoromethyl phenyl)-acrylamide,

N [ (I\ﬁ)[gé ;ﬁé@é& %61 %’&%y iRl AR RO bAragineX O &hAV-N- (4-
p)hEﬂrZ)Zl-yl b’bn(z‘gf} 13- 4tr1ﬂ|0bmmettmyl ph@mﬂybq\,wﬁmwban} de, .

n- [1(§%[ §)éBenZny2-((ﬁbenzyl plpelyazm 1n 42 %xroreetth%] I\Io 4D(eetrh%§<ly-
bﬁir}}ll en4 %i%hoge%gwn %cr(yﬁlarwdeﬂ uor onet hyl - phenyl ) -acry

lN [ (I\LS%[’(S)-E@H?ZVF;Z-O%‘D:%F**DW@ipi&i?mhw-ﬁipwa)ﬂrﬂ epteetbty fAN-(4-
pﬁ%ﬁaﬁ bf?nf%% B fiatematyl-ahengi-reiamide, i 11 or oet h
z[y/l leg metNyI%éﬁzyl Eel@ﬂmZ )[I]4’2103(o ethyli\l_N

H-| mgazol 2- Iy pi perazin- 2- 0X0- et
pxruilwrylchmnzzlya %Hmmrgmethyktphenyl aorry idey | - phenyl) a

oV RS s Bergy -2 (4-pegaysRiperazing i -2:oxosathbNs dsetbylpenzyl)-
Big}toylaéry&éﬂmde benzyl)- 30

net ho phenyl ) -acryl am
o LN By B s L Sflups ometty-bepzyl) piperain-Tav iy ethyl)-

thyl 4
N ezl - ugrometnyLhenvde s agidey )  acry
| am Ng(S)-1- Benzyl 2 (4- benzyl piperazin-1-yl)-2-oxo-ethyl]-3-(4-bromo-phenyl)-
N&Lﬁﬂ?@}%‘? ]beQZ)SD(a I’y|§l$lldrg§t hyl - pyri di n-2-yl nethyl )-pip
th ; 2 -
She#y*i‘[i% o S B R R Db P SRR o-preny)
N4(A4ethyl-benzyl)-acrylamide,

N L i PEI Y 124 HeR s be R ARl 87 B ko Wby RRRERe Bl ez

3@31ﬂu6rd143né heRY BHehy B-dcfylhidd, uor omet hyl - phenyl') - acryl
N- [ (IS)[(S} B&engy-2-(¢-bepeylzyipersziiei ati-2-oxoythyPNoldopwidig-2-yl-
el S Smety-pyridin- Y 1aRAIIS® 3. (4 t 11 11 wor oret

Illl}ll[ ("g €$]i EE]G?QFIVZ P@é%lz@f)era}zrl)ne; ayzll % oi<oye|t;1yl£ ’\on40€tehty Ihgenzyl
3{(4-met gxxyﬁe’:hwmebtpyi pivenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[2,3"]bipyridiny|-5-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-3-methyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[4-(3-
dimethylamino-propoxy)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
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3-ylmethyl) -3-(4-trifluorom ethyl-phenyl)-acryl am de,
N-[ 6-(4- Acetyl -piperazin-1-yl)-pyridin-3-ylnmethyl]-N|

W@ 3)704d0enzy| - 2- (4- PCT/IB2006/053868

benzyl - pi perazin-1-yl) - 2- oxolgghyl] 3-(4-trifluoroneth
yl - phenyl)-acryl am de,
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eﬂ?m&g ?}l@pgn{lﬂ YehzPeazuLitifidolomdth f hreyPozdDiabenyl ) - a

N [ ()[¢Q)- BEengy-2-(¢-bebeyizyipersziei a)-2-okoyathylP3gR5-ginmgthoxy-
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N-{ (ﬁ)} {9 BBurpl - 21& 4aeh§y|5p gereimylyl eyl athpi-BeBahiono-U-

t hyl
my QWr@f?e)Z(’?WfNﬁérpwlﬂ)é%YUPSW-Y') -RaBHIHEERyY | - phenyl) acry
L (B9 BRergy- 5 -pepartnipergae) i 3 ooy N4 ot ivaro-
1Hiis&guido Ifr-291) %m’f@ﬂ}ﬂ 14 trlfluoromethyl phenyl) acrylamlde
N (4- p?/ |d|n2 enzyl) acry
N-[ (N B&wv frbeﬁéwzeﬁpe@%ﬂaﬂ)i%orOﬁtswllzl\bwoe@e/hpenzyl)-

I h I I d

B Ty eI, P 72 o et by

I ] - NNf[6S ) P-Beyndy b2y(4-b2ozyl-piperazin-1-yl)-2-oxo-ethyl]-N-pyridin-3-
ylﬁﬁe@t},\ﬁ'%aﬂaﬁﬁ@b%'a@ypbﬁéxylfggr%r%%? (4-trifluoronethyl -

N- [ 2n(] F‘S BPJB@szPQ?@Jb'éhWI dip¥tazird 1902 oRb=ekhyINe@ol3-4- ¥
| met hyl -‘et hyl

dllmthwlaﬁumzo -propsxivrpenzgl-844tmethoxpbesy nacryamida,) - acry
v Bz \LlP)-3-henayk g benzyspinerazin 1oy -2 oxguih il s 4
trIfIhorf‘é‘rﬁélrh?Ie@IﬁéﬂyI)b@éI%drﬁlde

trifluoroneth henl -acryl am de

25
N- [ ($L)-BHenzyl- %Ifr zbelﬁléh'z@ﬂpeﬁcﬁzﬁéﬂ - 20x03athy P Nofdoetbtyhbenzyl)-
3é% -ﬂbl-o 364(taﬂﬂ%bﬂ%9{¥/ll tnwlﬁcr)élamd? rifl uoromethyl - pheny

l)- aNF[;ZI(aFBeIE.yI plperazm 1-yl)-(S)-1-(4-chloro-benzyl)-2-oxo-ethyl]-N-(4-
erazin-1-yl)-2-oxo-ethy

pyr]élr&]_z)ryi t(egjzg{ @(4 tr(fluoromet¥1yl Bhgnyl acrylamlde)
Ig:r plel‘éllﬁ]@d)m Btz r-DBDEhkLyRoibdrazin-b L8 LxBLAMNY - RNEPMokpRblin-4-yI-
beIth S)-(Ll-trﬁmgnnemyowthbeynlrplcrmmeiaz| n-1-yl)-2-oxo- et hy

oyr | S ST g oRo2-(Arpyrsipr sty PRy iy JN-(

p)?r nﬁ*—@ryl benzyl) -3-(4-trifluoromethyl-phenyl)-acrylamide
(S~ zyl = 2- (4-benzyl - pi perazi n-1- yIL 2- ox0- et hy
| ] [\Nt[(ﬁ)a*z-@enzyl -2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[6-(4-pyridin-2-yl-

e ERkh %WI%? S AR A2 anive
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eny
(4 Byricia:2- Memmaaﬁ%zsmyommhstgb@mdsgere/ém@
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-phenyl)-acrylamide,
N-[2-(4-Benzyl-piperazin-1-yl)-2-oxo-(S)-1-pyridin-2-yImethyl-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(6-methyl-pyridin-2-ylmethyl)-piperazin-1-yl]-2-oxo-
ethyl}-N-(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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pyri NL[(6)21 Hert nzéh)beﬁzwpubéwafzhmquw)ngidmletnﬂr—wée)pn@rﬁw pyridin-

| am de enzi/ pi perazin

3-yimethybt3-p- blfW@fWBﬂ‘é’ ﬁpemyl}qaewlqwnduedu n | 0

2-yl I I
R e A S S e
bédzpr[pfeféﬂﬂmByMX(yxo ethyl] -3-(4- trlfluoromethyl phenyl acrylamlde

t hy| 3- -trifl th
ﬁeniwﬁ&)go) e ij% 2 ben%yl plpelyazm 1 yﬁ) 2- orxlo etH)(/)IE Rln[%f 4yph(§nyl

SRR LB sy o ono-e

- 3- (M-[t3)-f {Remzgh2{(denzphepgiazirad ry)- deeeth)ﬂ!}N thiophen-3-

v kb e BEAY L Bl o Rey Lo tRgkae! - 1-v1) - 2-oxorethy
et hy\) 973“B€ ?FEIE@-] 3,@6lh@tﬂyl33ész§Idnyérhz% { 4t-blb-eay-N-(
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L B e ooy seipaiagi a2 o gret ey ugippheny)-

N!@mpydrlin-230-bbAzypaphaamreeut i cal conposi tion
conpri sin ound according to any one

1 toN1Sh %Zﬁiqgﬂﬁ@@@avlr@aewlra&dé)pq?@efpeetbﬂiN @rethyl benzyl)-
3ERtf|ﬁ[)}c§ibh?%ﬁ&Té und according to any one of

or cohposition according to claim 12,
for Ns{@)agmnzyumammzyl rﬂberﬁm a,4)-2foxa-athyip-dlfdd(2-hydroxy-
accor di ng for the

aggtalagine) iR ﬂ%@f'kﬁ&éd@@pwmwamﬂm%
P B g T
pdin-@ry lgrasmzg 13- GQatrrbﬁJormhahhiyhphenyl) acrylamlde
N-[(S)-1-Benzyl-2-(4-methyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[6-(2-methoxy-
ethoxy)-pyridin-3-yImethyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[4-(4-ethyl-
piperazin-1-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(6-methoxy-
pyridin-3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-thiazol-2-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(2,3-dimethyl-benzyl)-piperazin-1-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
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N-[(S)-1-Benzyl-2-oxo0-2-(4-thiophen-2-ylmethyl-piperazin-1-yl)-ethyl]-N-
pyridin-3-ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-pyridin-4-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-furan-2-yImethyl-piperazin-1-yl)-2-oxo-ethyl]-N-pyridin-
3-yImethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(2,4-dimethyl-benzyl)-piperazin-1-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[2-(4-Benzyl-piperazin-1-yl)-2-oxo-1-thiazol-2-yImethyl-ethyl]-N-(4-pyridin-
2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[6-(2-methoxy-
ethylamino)-pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(6-ethoxy-pyridin-
3-yImethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-{6-[(2-hydroxy-
ethyl)-methyl-amino]-pyridin-3-yImethyl}-3-(4-trifluoromethyl-phenyl)-acrylamide,
and
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-3-(2-fluoro-4-
trifluoromethyl-phenyl)-N-(4-pyridin-2-yl-benzyl)-acrylamide.

12. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 11 and a pharmaceutically acceptable carrier material.

13. A compound according to any one of claims 1 to 11, or composition according

to claim 12, for use as a medicament.
14. Use of a compound according to any one of claims 1 to 11 for the preparation
of a pharmaceutical composition for the treatment and/or prevention of protozoal

infections.

15. The use according to claim 14 for the treatment and/or prevention of malaria.



