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WO 2007/ 046075 PCT/ | B2006/ 053868 Pl PERAZI NE

B@ﬁl%%)l?yES AS ANTI MALARI AL AGENTS s The invention
€5’ 0 novel conpounds of the fornula |.PGHEB2006/053868

“invention also concerns-related aspects including
processes for the preparation of the conpounds,

pharsreeeliing ake SAFPAR! bk ORS 1HANRAN G ne or more

compounds of the fornmula | and especially their use
as nmedi canents to treat or prevent malaria
infections or to treat or prevent other protozoa

di seases |i ke sl eeping sickness, 10 Chagas di sease,
anebi asis, giardiasis, trichononiasis, toxoplasnnsis,

Th@'l%’fﬁ@h%la‘fe@t& ov@?%ﬂ{p%#ﬁﬂg% anté ﬁahﬁﬁ%ﬂ ¥ [fjvegtion also

Numer.ous seri ous seases

Caneens i reladed! hepeds omcludﬁg aprovebsey efoﬁaﬂﬁﬁdprl@)ﬁaratlon of the
ki net opl asti da,

cdarﬁpﬁcsl.gfg%' bgor anl gglo%éjrgpgs 9%%ggntamlqg gg@&r,rgp@ gavgpounds of
thplfesnudil wnd él'dﬁféci%illyrthéﬂdslé A fledicB Lr?éggﬁﬁ%ﬂgat BFE?&ent malaria

ge seases is malaria. Malaria is on
Inleehions e Mg eéb@ﬁl%ﬁvwawﬂ?ﬁr ;@f@bt@f@i%&%thh@gsieepmg sickness,

m%m t cen i,sease aff
B! dieash) | %gﬂ‘f;‘g‘&r e Q%F‘%‘%%{gdet ‘FJTQ’F“P’HGS'SQO th¥opjasmosis,
lelﬁh@amaIS!smm peopl e every year. Malaria is an

i nfecti ous di sease caused by four species of the.

prot ozoan parasite plasnodium P. fal ci parum being

Badiyronal of sk iveritfori-he four. Al attenpts to devel op
vacci nes agai nst P. falciparumhave failed so far.

Nurperos seE0Us Hisegsre affesting riuesns ae wallass dem@gmanr@lt livestock
aanﬁ‘élaér'eacﬂsgij bgpﬁ détgg%ﬂ Sqqggﬁlﬁ%%n%%{% ] {# j(éq o é/%s{éae ERigamplexa,

antimal aria
anaa@bampnmaaoaenmbspwmamldsmasmmmh |T<hre0c§lwdéﬂ¥%§i Belevant of

een_an especially effective drug for
th%%o%%%ﬁsgﬁl'ss Qﬁﬁ%at herapy. However, r esi stance to nmany
ana BONe®IthE@Rdsy saNa@iid ahK %oﬁrg:ﬁ h ﬁbb%ﬁ%géffécaﬂgmgmanity

r eadi % raﬁ)l_l dl , t hr eat eni people 1 n "areas
I2a1r|%f‘3‘r1 dyehheflizcasrepitnats abbuind0Q milion geppisi wordwide, killing

d he h
A e SR B s o
spgagsiopdhe npretttzmasn phmértenpmsbmﬂﬂwby P/VaMidkﬁarDh'Ib%é:r@f the most

| | t |
Se‘}e?gr%riﬁ? 3 aﬁ%i'psﬁs'@ﬁv & F% 8 Povéqlcmga %@éﬂ%? Bt falciparum have
failgrsor fir, THrBRSE, ﬁ'ﬁérapiéfseﬁrﬁ& PR GRERAPES R ainst malaria are

i.ncl uding red cell's, platel ét concentrates,
confined to drligs. Various classes of antimalarial drugs exist. The most widely
used are the _qu:nollne antlrnalarlals, e.g. chlorogquine 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 malariaj. The

plasmodium parasite initially populates the liver, and during later stages of the
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M I'ls, cr"yopréci pitates and fresh plasma can. _ :
W Biebs BB 4S80S

mt mal ari a). The plasnodium parasite
‘popul ates the liver, and durizng | ater stages of the
WD 20071046075 PCT/ | B2006/ 053868 2 infectious cycle

 infeesedug@s debradibddl ROt Ylibs BWE T Bgrid Eéissgﬁgg; e Parasite

parasite degrades henogl obi n and uses

PRIHORIN Gty e s e wiegradaiios pfaiucts aswnbirien®er growth.

T Aok B e T E PR B R P Ronicoaroeai adprscore

thelmegs fomnékiFuyben aheuhb@p20ea arddeTHY BEaRht IMMEMA Plaiss 1o
j:hre.l ates to s the identification of novel low .
troPEiiicationedigtovehdRvpemieaiiar waitbiqunerobepidic, non-quindline

CORPBDAYNGS t&Hmf19r Milrger 2 LSBr ﬁﬁtﬁ’é?ﬁeﬁkm%ﬁ‘ﬁ-ép@gg prayention of

treatment and/or prevention of protozoa
prefgpeatiialierjonsy aspedaliyainnibet treaidieot gprevemeiveniodf of maiaria, in

' | N riicul ar plasnodi um fal ci parum
paﬁl@l@? P%?”}Og“i:ﬁﬁﬁfcfpea&“@&@ﬁﬂati on of the invention: In
one enbodi nent, the present invention relates to

noye| conpounds of the formula l: R2 0 (CH2)n R4)~
Defgiled\desesipijoq péiheinvantion:x- | Rl 15 wherein X

r nts, -(CH2)0-2- aor -C(=0)-; represen he .
In (?n%%g%é?m&%t’ il(e o]i)l‘@%;ﬂt mé(ﬁnot}ﬁn r%EF ios %'te[;cc]ﬂ}g%usése# tﬁ%ﬁ(wy}u’la I:
cycl oal kyl ; et hoxy-carbonyl; hydroxy-ethyl;
benzo[ 1, 3]di20xol yl; aryl that can be nono-, di-,

tri-,  or tetra-substituted, wherein the substituents
are | ngepen ep_} y sel ected from hal ogen, al kyl,
al koxyy - CF37" 20CF3, hydroxy, cyano,
al koxyAgarhgn al kyl - carbonyl, and car boxyl ;
pyrfRdyl "Nt hatf can be |
F{S/] N
| j formutia i
I
X\RT

wherein

X represents -(CHa)p2- or -C(=0)-;

n represents the integer 0, 1 or 2;

R’ represents hydrogen;r aikytﬁ cycloalkyl; ethoxy-carbonyl; hydroxy-ethyl;
benzo[1,3]dioxolyl; aryl that can be meno-, di-, tri-, or tetra-substituied, wherein the
substituenis are independently selected %rom halogen, atkyl, alkoxy, -CFa, -OCFa,
hydroxy, cyano, al-koxy_-_carbonyl; alkyl-carbonyl, and carboxy!; pyridyl. that can ba
mono-, di-, or tri-substituted, wherein the substituents are independentiy selected

“from halogen, alkyl, alkoxy, -CFs, -OCFs, hydroxy, atkoxy-carbonyl, and carboxyt;

furanyl that can be mono-, or di-substituted, wherein the substituents are
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25 nono-, di-, or tri-substituted, wherein the
substituents are independently selected from

- WRAMFEERTS al kyl, al koxy, -CF3, -OCF3, hydr oxyPCI/IB2006/053868

al koxy-carbonyl ; and carboxyly furanyl that can be

nmono-, or di-substituted, wherein the substituents

. P 3 i )
e SR R e N ARESRRIE bty that can
b¢ hinengdsubsiittitedawithb enethyloes udidtririayt peHimicidyl niehydanobe mono-

nony kubktitbtedanihb eothyf _ |
siied B Sk bEloReh Y spreamy IH-CRg s metyisulfonyl or that can
bépidnel Bl di@0tid h f e inyPr] canvl- .
SRRG. B di a0y it V\fetoa nﬁnet h%i)flg?(ﬁpgym?{jégtzr}yﬁytre;nzothsenyl, benzofuranyl;

quies]inyt ksasinolingle e oz urdiyly Wheseigdiotfo phexy! rings can be mono- or di-
' ' . ayl - (=Y - NQgs

SIS UG RERL s IEYBEBERPIEDHed YK hatogon

alksyrl,ﬁakbky;le{l?fﬁ, aomgég dﬁd%@e rﬁyh_mgs elkegy-edrioryin il a§Rcarbonyl;

- al. koxy, - . 0Xy, Ccyano,

infHaeblv) OBl Ao s il Bl el eboegivt
optionally nono-substituted with al kyl; thiazolyl; or
pxazolyl; io-R2 represents hydrogen; alkyl; indolyl;

R'ceappesants hydinogri; bangolyl; sarbaxyt @alkonyytarbonyl; amino-carbonyl;

LT T Y e

di4, enté-c a}rstgbsis}mufﬁtedad, \Wl?rezcmtﬁeh Substinlsén}tﬁ leeétiﬁd@:ﬁ@}dfnltly selected
i n endent se| ect rom phenyl, hal ogen, alkyl,

T RO, bngin. oo Ekayi G JorRhdPRORY St HAgFcarbony,

allé}nilj-bé(rlbbﬁg!ir, P&@)E&r@?@l;cﬁm%ﬁ RYA1 B! mbA&t (ﬁﬁgop?ri-substituted,

no-, or tri-substrtuted, 15 wherein
whengistthe reibstitugnts aralsiepdodently selectadefiofr pherphemglbgen, alkyl,

alfose oo YR e, OB, cancotiony

thitkoigiz ot Wlienyr t hi enyl; R3 represents hydrogen; al kyl;
cycl oal kyl; fornyl; acetyl; ethoxy-carbonyl; hydroxy-
20 ethyl; benzo[ 1, 3]dioxolyl; indolyl; pyridyl that .

)3 & - r LU B At . 2} : .
i camEeron il ol By, dBSKELALORR: hyorxy-
ethyhl kayaa[1,3ldioxolyl ainkiely:, pyrislyk dat-carkbg ynon@eFgi-, oOTF8ybstituted,

Wh%}/y%lﬁ g% seﬁEt@ﬂéﬁ%ﬁfabﬁg%bena{f%ﬁ)}gfgéégﬁegpf)r/cfm halogen, alkyl, alkoxy,
alkoky-@lkpay 0:0F;CIOSF) kydrbxilalke:y-katbonylCtaroosdi2 hidRy-C+ s-alkyl,
2 G ABToHEPR. car BokYAT Gvaer watyIgomai, | ~Che-(CHeyNRS R
| SRS Cordgn s .
a!k@gﬁgarhnwin-@gmé; e-lazatiding-Bydarboxylic acid)-1-yl]-ethyl, 2-[(azetidine-3-
car%b%! 2 el d?fgérk%%%?e%)i l-);l]get%?/i, d%:[%éféltiljfne-s-carboxylic acid)-1-yi}-
propyl, 3-[(azetidine-3-carboxylic acid C{-s-alkylester)-‘[-yl]-propyl, {pyrrolidine-3-
carboxylic acid)-1-yl-methyl, (pyrrolidine-3-carboxylic acid Cis-alkylester)-1-yl-
methyl, (pyrrolidine-2-carboxylic acid)-1-yl-methyl, (pyrrolidine-2-carboxylic acid Cs.
s-alkylester)-1-yl-methyl, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethyl, 2-
[(pyrrolidine-3-carboxylic  acid  Cys-alkylester)-1-yl]-ethyl,  2-[(pyrrolidine-2-
carboxylic acid)-1-yl}-ethyt, 2-[(pyrrolidine—2~carboxy!ic acid Cis-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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propyl 3-[(azetidi ne-3-carboxylic acid
alkylester) 1-yl]-propyl, (pyrrolidine-3-
WOCZQP%%‘QVH c acid)-1-yl-nethyl, - PCT/IB2006/033868
(pyrrolidine-3-carboxylic acnd Cl.5-al kylester)-1-yl -
met hyl, (pyrrolidine-2-carboxylic.acid)-1-yl-nethyl,

[ F}hﬁrcﬁlﬁéJZdéé}Sonlfhaécﬁ’@E\{ Ja‘@ﬂy@éét&) Sh1-8pyt, -CHx-(CH,),-CONRPR®,

t
-CQ- '[\Iﬁp‘fé I SZ(Seéﬁ)lrbexyB-azathDydyEraceam Wj2-garpbxy-pymglidinyd)-2-acetyl, 1-

|
 EERPIERTERIR Y o1 R Sppparaiingrsompionyl,  1-(2-
caxtmxkawyyﬂohdmm-l?)dbmpﬂonyy I]-et hyI 1 d¢3 carboxy pyrrolldlnyi) -3-propionyl,
d boxyl Cl_5-
- EReHOA NG st?z%a%ﬁcgﬁiaaﬁ% 5 dhibRY-Cos 2kl Crs
alk@g/ d) 21 dmwrl*ogszp&ssﬂ [ft@ﬁrbif}l B%eﬂﬁoy?y 5RIBRRY | LECH,-(CH)m
?mynbilcdinﬂ%ylzemaxho&pynrolrchm.\H ew-prtegdxy PipmEyhzind -i@thoxy,
75 PCT/ | 053868
21f ?@ PSP e B&i@ﬁ Ve ac d 2842yt ipprezin-1-yi
ethoxjt,] Smrp@y&tm t-§Hgr [@Q@R%Ja‘ﬂ@/% plper@QnN‘-'ﬁﬁaropoxy 3-[4-(2-
rbox -azeti -2-acety

hy fO(vzeEfaf BRIRG a3 f’d/If]rRi'PHS?W B Rehpiin-44i-ethoxy, 3-morpholin-4-yi
pr Xetm(r'ié Q4 bﬁ)\/ I):_ écg@gfpﬁ) ﬁ’gﬂo?cy 1_% [{azetidine-3- -carboxylic

aé oxy azeti
acid b@aljxyipytarbhyd{lremb;w 32~|{1(|pgp1'oﬁndiyda—3-carboxylic acid)-1-yll-ethoxy, 2-

L j'r %%%M@QO% %’32‘\/‘%@'3&%8% o{%hﬁfﬂ‘%% ko&-{;(pyrrolidine— -
carbbxyfieyats ?X‘qu;eiﬁo@ @[(Ey@hcﬁne Qldé%k llc ac1d Cy.s-alkylester)-1-yl}-

2,3-dih pr opoxy drox% - pr opox
etholGrp- (2 rommmdmz) Ay ethp¥. n- &K%W@tmwmhdm) T-yl}-

' ethgxpy e @%ﬁ%ﬁaﬁ%gy%araa X Yacich: 1%!F?fo§6hg ]sk/(éze%m% “carboxylic

ra2| n-
ac@ mraizylby@r)ekwﬂqmrbpbjy pBhyanlidind- 3yd:a]rbo>q;ﬂ;boa<qrd) -1-yl}-propoxy,

]1- ’ e

3 1GUPOREEE ST (REE, LorerplrgatpD o GpRsepons. (Sl pyroliine-2-

carbyxioxycie)- h—)ylﬂ)pr@b@?%asl [bylrdf Hihe P @ﬂ@é)(yhc acid Cy.s-alkylester)-1-
2- nor phal i n -nmor phol i n-4 pr opoxy,

V] lyppwbeﬁ Eﬂ?ﬁadmw?m@ma) Tarli-ayopoxy.1]3- ésmﬁgpxy pyrrolidine)-1-
b o RS SIn e8P oAby propoxy, -O-CHCONRYR, 1-

C1l-5 yl ester
(3- Caﬂ?qwzrezbﬂdlnﬂ)ﬂmafzaetmm iHe(pgurblitine-P-caybdxyéit haig): 1-2-1-oxo-

2 oY SRR BN o 0t i supre. ppcamvamoyi
pro;ﬁ@fybémflr(%ﬁ %zgﬂzﬁéﬁl)ﬁbﬁ@%’y aC|3 (52 hydroxyethylcarbamoyl)propoxy,
-OCt é ng R= y]] i SSéfaﬁ@j@me -3-carboxylic acid)-1-yl}-2-

hyd?o%/%?oﬂg)&g:ggs ge{r{rg i | ne}“;f é'c} et ?ﬁoxy Cys-alkylester)-1-yi]-2-
hyd@xy peapetxiy di ﬁehy&!roay-ﬁe[myrrcdldam H—)carbbxylid peiopdxy}-propoxy, 2-

hyd%'fgls’f‘ épxrr&g@r?%% 953}1}6:0%%90%5 -alkylester)-1-yl]-propoxy, 2-hydroxy-
3[@rfd[|mrfet@lcadjd3@rn3 CarRaKyi -yg-pash cﬂ@ 1- y 3 lhyBFRR XM pyrrolidine-2-

yrrol.i di ne- 3- car boxyl | ¢ acid

Cart@ry@f ér:»@yﬁes@mfeateg)rq yilPEpRRY, 23y drpgr8-diRHidhexyzpyrroiidine)-

[ - -3-
VIBEPEEY. o B PO et o Lprepet opygronS
pyrrolidin-1-yl- propoxy 2-hydroxy- 3 -piperazin-1-yl-propoxy, 2-hydroxy-3-[4-(C1.5-
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*', -CH,-(CHa)x-
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20 yl ] - propoxy,
3-[(2-hydroxy-pyrrolidine)-1-yl]-propoxy,
WORY@6A§dr oxy- pyrrol i dine)-1- yl]-propoxy,; FPCT/IB2006/053868
2- am no- 3- hydr oxy- 2- hydr oxyngt hyl - pr opoxy,
- O CH2- CONR31R32, 1-

Nl_gél?f)yrsrg )ﬁ&%g&ﬁy%%&w e g; % (CHalmd NHSO.R®, -OCH,-

CHIOH)HOMy Nl-ﬂSCDdfPﬁ',f oOHg w&-mamﬁ&l i-6CH2), CH(OH)-GH2-NHCOR®,

-ng—tzéb%)nal\lm@é%b2@3}12?@@@)@%%”&5\%“ LR, morphoino,
plp%nﬁ?ﬂcmé% %%?HWE CEREPBRYIdiRA ORRMYL, aAa pfx@ﬁ??wﬁéfeﬂ“the phenyl-

3 “azet 1 di ne-3-‘carbox lic acid )
rmmaaanoagépm @pcmgmo 3~ &reor mtr%sgbsilaﬂb@mGr@ma’@edsubs‘ﬂ’fuents are’

indshe By LE8LBE o G MRV KRR RGN, -CFs, -OCF, hycroxy,

atkagy-dhrdonyll landrazpiooowyl; rany! that can be mono- or di-substituted, wherein
car

th%ﬁ%@lﬁ %éqp%lgj;egéln%r}tf_yﬁ%ﬁggg?x l A ayj,ixlg,ydroxy—methyl bromine,

K prgpo
angd" ;H{d?% )\(J\g{ééé*rxnglﬁzpﬁ%ﬁ ??r%}l 5:5% Sé"dcaﬂ');r ‘g%xhﬂabg agll &Y tri-substituted
wh@leza -the @llbe’@uentp aﬁe,/g[]depeog@&tgy selected from halogen alkyl, alkoxy,

cy%lchhzg{r)%z @CF g\?ﬁ(\? g'ra bgmﬂ aE}l(%%rLBrF %%xyl and

me@h}h&:ﬁ’é—dk@»ﬁy&hi@mrmbt d:lah 5ey!hom5-@pbs¢btuted with methy! chlorine, or
hydr oxy- 3- pi perazi n- 1-
ph@”*ﬂv’ﬂ?ﬁﬁ%ﬂ the [phenyhting C&PI@Q%D %ﬁp’@%@% [~ ,105,’Fr] suhstibgeg wherein

th@sb%&&@éﬁiﬁqégnﬁgeé‘%@érﬁf& @Ibbtﬁéb) fr@rhpﬁélg%éﬁ‘ aiy! latkoxy, cyano,

propoxy ydr ox o I n-4-yl-pr
-CENRD U2 hydidigOaliXy- GaﬁbmxlCHRchal@mﬂDEamWEand methyiene-

oKy CPy TR " 3D TN oY g ycioPropy,
CHs & Heret iy Bidhy Cide pNERORREErein Gidlplictiil)ikg Ne@S3dh be mono-, di-,
or [&;u@ %LEF %@@jmmbsﬁg@gmﬁgé ’W%PEH%@MWO selected from
haiBb@ﬁréIF EnQIKOW(bé/%hBe\[I%IdA Mo -0 Wu"n :Hgﬁ'n’ﬂ‘)ﬂo— or di-substituted

, erelnthepeny ring can
W’thgaemoﬁf szmyﬂl benzathienylo benazefuranyliguinelinyk dsoquinolinyl; or

e b SR AHE g8 A HBRET et b ifbran e
sublstidienty are #ldependentipesldetedafrdmcaalbgery,| alkyiuaikoyy, OR} -OCFs, |

can be npno-- or di-substituted, wherein the
hy@emtqy@n@*ﬁlgowgarmaxb@ﬁa Y FaERANE OBd f r om net hyl |

R® h‘%ﬂrre% s nﬁhfrhat el oncﬁﬂgi P‘EH?‘”)SF té‘ﬁ‘ﬁ-%ﬁbé‘nth!é‘%{ wherein the

eny can agaln
subgtituentid atd mdep@wd@twmimtedﬁm ﬁwt@'oup uemistlrag ef:

e GFRSOERL! 2 SR RO " oo s on

CI-@A)&‘«N'R’BW*J qayétidise-3oeatpbxylRn di(:ld)at-ﬁyh@thﬁi' d@a@éﬁdlne-s carboxyhc
hi enyl that can be nono bstituted wth

acugm(}qu:{@y egjger)-1-yl-methyl; 2?8 zetidine-3-carboxylic amg) 1-yl]-ethyl; 2-
[{azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl}-ethyl; 3-[(azetidine-3-carboxylic
acid)-1-yl}-propyl; 3-[(aieti,dine—3-carb0xylic acid ‘C1.5-alkylester)‘—1—yI]—propyl;
(pyrrolidine-3-carboxylic  acid)-1-yl-methyl; (pyrrolidine-3-carboxylic acid Ci.-
alkylester)-1-yl-methyl; (pyrrolidine-2-carboxylic acid)-1-yl-methyl; (pyrrolidine-2-
carboxylic acid Cq.s-alkylester)-1-yl-methyl; 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-
ethyl; 2-[(pyrrolidine-3-carboxylic acid Cj.s-alkylester)-1-yll-ethyl; 2-[(pyrrolidine-2-
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phenyl wherei n the phenyl-ring can again be nono-
, or tri-substituted wherein the substltuents are
““?Hﬁﬂﬁéﬁﬁently sel ected from hal ogen, al kyl , PEF830(6/053868
cyano, 15 -CF3, -COCF3, hydrogy, alkoxy-carbonyl,
al kyl - carbonyl,. carboxyl, and nethyl ene- dioxy;

oML a@ycp@%&h fap- ﬁﬁyﬁﬁ@e%‘?ér‘o‘ bl et (0 APHsten-1-y1)-

etpﬁea-ﬂpyﬂnbhxtlaeﬁ derbophtieracid) i-ply popyl; BglépyrrdlieimoBearboxylic acid
ein the substituents are

CrlleSaart 1 PEehbet cilIry e SR o Acd] dbepony; 3
[(pg)‘@ﬁ@ine ‘ZQ,’%{-’rboﬁfFi@ ke 5-alkyldsrili %Lprﬁﬁﬂo Ciq£ (CHz)e-CONR™'R®; -

C di-substituted 20 with methoxy, pyridazin
C&Nﬂﬁ 1ef%7¢arbgéy7g§¢nﬁ1@ﬁ)y2-acqml ;nio(3-egrbpxy- pyrrohdmyl)-z acetyl; 1-

e N R

camdxytpyrrme@hyl)anmoplmﬁqpendent I y sE{Be:attmiyf;jwmhhmh/p@é‘ﬁmplonyl

(Cﬁ%‘i@d’j@kﬁéﬁw a%@% S oAty Ssealigl)Crs

ali@&? Q@th?%xpﬁrdﬂ% » 2hydroky-b- met%x -propoxy; -QCHo-(CHz)m-

el a- substitufed erelnthe ts are
NR’ nlaeparm'é"ﬁtidly sphetbosyt 3-pymolidie 1 gﬂ@cqpown&mperagndf—yt ethoxy,

I A L T

etr(ce(gleﬁkpipmzﬁrwr Empﬁk iy C 3- [@Q@%@Wﬁ%ﬁ&'&zm 1 yI] pro oxy; 3-[4-(2

azet i di ne- 3- oxyllc acid y
hyéffxg—egwwiggqagn 1y]ypprgﬁ@%yi2 morpho n-4- yI ethoxy 3 morpholin-4-yl-
az [ i ] -
pre%nggetgg(?%%ﬁtgn%gr rBQRS?ﬁ('(:: ?g&g Wi-ethoxy! 121@L8¥ine-3=carboxylic
aC|@1C55 -alkiigistes - e1y)] -ﬂthgm] 2{(pytrplidine-3-carboxylic acid)-1-yl]-ethoxy; 2-

[(P)?{ (% ﬁfﬁie% g P#é(yg gg%g g:%s %lg}(f)lagt%r)d‘? I}e¥hdxyp 0b: )fa pyrrolidine-2-
carBbxgicahdio)- gt ethoxdy; A-[( p’f@!ﬁ:}{rﬁe -2- carboxyilc acud C1 5 alky[ester) 1-yl)-
rrolldlneBCarbox e am%‘)n 2y
etbf¥r v of i r@xmwaéanewas@ oti's. ae rwrce@tmmadme 141}
ethg)éil( cft)dme—ﬁ&%é%&la)hrg'r ; cﬁlﬁg g box F%tidéne -carboxylic
acid1Ces- alkyélsm) el ;:;l_mpbxyres-lignyrrohdme 3 carboxylic acid)-1-yl}- propoxy

SR DRI, I LN 5o v 2

~ carBixyicahéig)-estlesrbpdxy:| B-atymliciing-4- é@dbbfqﬂld deide C2 - \WRylester)-1-

2007/ 046075 PCT/ | 82006/ 053868. 6 car box
yIl-gopayy i1 -3 HpwerRAY-pyTqlidi@ sy i-aranexy:. é*ail(adwyirw -RyéTQidine)-1-

yil- é&%g;? @r régnﬁﬁlé %il):%&ro)( Efﬁraﬁé}rﬁ%’ﬁhé prfpoz-qj -O- CHfI -CONR®'R%; 1-
(3-@ar Qmaxejidlrml)ﬁb{ﬁef?aetb@xyj ie(paolitine-2- carboxyhc aC|d) 1-yl-1-ox0-
gz%? 3;%;?%? Aotk St vy oy oy  gvanon

ro rr ®(Cai-a8 dmeYiorbpoRg! d3-(2-hydroxyeth Icarbamo ropoxy;

pO(.%ilﬂ%H(OH¥I(3§e}—?zt!%Ir:23 132y Tw : szetldlég%ycarngyhz ' a%?czié;%?(l] y,
hydroxypropoxy; 3-[(azetidine-3-carboxylic acid Cy.s-alkylester)-1-yl}-2-
hydroxypropoxy; 2-hydroxy-3-{(pyrrolidine-3-carboxylic  acid)-1-yl]-propoxy; 2-
hydroxy-3-[(pyrrolidine-3-carboxylic acid (_31.5—'alkylester)~1le]-propoxy; 2-hydroxy-
3-[{pyrrolidine-2-carboxylic acid)-1-yl]-propoxy; 2-hydroxy-3-[{pymrolidine-2-
carboxylic acid Cy.s-alkylester)-1-yl]-propoxy; 2-hydroxy-3-[(2-hydroxy-pyrrofidine)-
1-yllpropoxy;  2-hydroxy-3-[(3-hydroxy-pyrrofidine)-1-yl]-propoxy;  2-hydroxy-3-
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5 -CO NHR31; 1-(3-carboxy-azetidinyl)-2-acetyl;

1- (2- carboxy-pyrrolidinyl)-2-acetyl; 1-
WOC®784¢HdxXY - pyrrol i dinyl)-2-acetyl; PCT/IB2006/053868
~ 1-(3-carboxy-azetidinyl)-3-pfopi onyI 1-(2-

car boxy-pyrrolidinyl)-3-propi onyl;

ov ol AR B SO B BEPE 9o, ;%ohwioxy 34-(Crs
alkgll) ?phardsz%t)y(@pft?cgd%kw ) 2?1%?‘8:((9434[@& rhydroxy-ethyl)-piperazin-1-yl}-
PrGRoRY D2 Y O RROAIRE LGPy o TG T WHEO By CHe-(CHake
NF&CFZ‘EFBD' 'gHg é:l—?(ﬁ)H rC%’ONMS(fr ¢ pebq;z;q n@H%L NHSONP; -OCH-

('C1- | per azi n
cmom-qarwmc@a?aet Gtrllz)(bemd\dldmﬁe'i y((}Hz)ﬁ@H‘l(ﬁ(lyi) -CHa-NHCOR®,

OGP AR AR PR B R GHENHGREy: SQAHRSS phony

| whébéﬂi @uMt Fhérw; )rm@l m AFther beyhioni@r qmow tr| substituted, wherein the

nmor pho - et hoxy hol i n- pr opo

subﬁ![t(eﬁ%tar%l.ms:éep&neambbww@da@@y hai@gerguqlksét AR "-EFs, -OCFs,
hycféghé?gﬁrlqd'é]ﬁo;% E%b§ﬁ)jﬂyléftl (I) ){:}%rlﬂﬂy‘j carboxyl, and methylene-dioxy;

ylester
pyrziy], (wiyereot selicnpyrdiyt aingooay! furtheari e mionpi Jor edifsukstituted, wherein

thoc Rl B¢ ISR e e eRISRYRS Fopy Bl affoay nielagen. hydrory,
ancﬁ%@*m\(ﬁdn?l I dteinlsaid furghporng can further be mono- or di-substituted,
rrolidi ne-2- carboxylic acid

Wh@‘ﬁll’S tépkwt@gtt@qar)’rslagﬂ Jndenansieptly selected from alkyl, alkoxy, and

halgg&%rg;gt}@hg!,gﬁ)@(ﬂer%}ﬂ %%i g ngg p%g}zﬁnﬁfgf\%}%&;;mono or di-substituted,

wha&ejr( dhet snlus‘tfbu@atsaattaaomdepemtanﬂy aelgdi]edpfromoﬂygyl alkoxy, and
arboxylic 20

halaéré%ﬁq%biﬂ%lg&f e\merfxrweilg nggﬁgﬁ?rmg can further be mono-substituted
w:th'ﬁaM Y[:Wri@i'yl et ﬁﬁeﬁyicafhbﬁéw lthé pﬂl@nsﬂ) rdg ¥hh fmmoa@/ mono-, di-, or

rrolidine-3-carboxylic acid
tri- @SB%%w@%ﬁem ;helswqtmpﬁr&acﬁ(? indenengieniy Ispigcipst from halogen,
d
IR o a8 ehr Dty Herg FAguarrbpuhy dliy-paroony.
carbo}y pamng methylene-dioxy; isoxazolyl, wherein said lsoxazoiyl ring can further
be gu{r{c% cHh-y a %txﬁi}/r : g{m}\g%erl]nrggth% é’Lﬁs]'ﬁR%%gsg)é@independenﬂy selected

frorﬂW&WﬁﬂWdﬂ Radpey By D ElkaXly OIBFeY -OCF3; hydroxy; cyano;
alkqxy-ePBBXY - aql[gyqugrlng;pw 1 cexonvlet mpapalkyl-amino;  dialkyl-amino;

pyn%ﬁlé@ﬁ”mo"@%c{fﬁo” ﬁfr@ﬁﬁ%!al‘g? ?)L[g:)fldﬂn&[ | RdeNPEN-alkyl-amino; N-

pyr:dgi N)méﬂy&a&umo{d@ll@lmyo aﬂmaybpkmwﬂil@wpwhgrem the phenyl
5-al kyl car bano

rlng3 c%a nyrt@pE) trﬂ?ﬂ%a l ng'yfri) ﬁ'r‘%i%%?d wherein the substituents are

mde@d%n@b" ctédZroNRBaREN, JHy adiRbkyi-0F 3-COFD Myiatdg, cyano,
d)-1-y1]-2- h droxypropox
alkcgcyfqeg@@ﬂy!m a{ﬁyifpag}a@%xﬁarl@ow,l @nd methylene-dioxy; phenyl-amino-

cgrm dr@Jg)'%Yé@ '[h%pﬁ rrg?f |]1;| an:- ec:égl gﬂ%i%’rr@my di-, or tri-substituted,

whaelndbhelsyhs}tmpem;scam; independently selected from halogen, alkyl, alkoxy,

CFg; aQ%yeespkcﬁ&ﬂ 314/}':191%3? g%gg(%)? Egr X lgj 8?@9 gargonyi carboxyl, and
metﬁyl[emydlb 3;51151?@1 2Hgranmeti®borgi, Whekelkthe heRPKig can further

dr oxy rrolidine-2- carboxyllc acid
be @10@ a|qi4y| @gtt@rgubglgmqad pMURsRin the Substituents are independently

selectdlY HbMNadabh 2Ry daRE Yy, PEH.OLbBENdroxy, cyano, alkoxy-carbony,
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1 yI] pr opoxy;
dr oxy-3-[ (3- hydroxy-pyrrolidine)-1-yl]- pro pOX
;{/8‘&58% 3 WD 2007/ 046075 PCT/ | B20061053868CT/ B2 06/933868
pyrrolldln 1-yl - propoxy; 8
2- hydr oxy- 3- pi perazi n-1-yl - pr opoxy;
|
al%y!fb\égkgdg?xy}’_c%rt%cﬁ(y %d5m_ hyd?o }M ?{Bk)f%g%gﬁgi? %ﬁ!ﬂﬂf)oﬂpﬁ’ﬂﬂ%l amino
C%b@p(b,xWﬂC@'l-hW‘rcewﬁanworgbhoyircramowtaapmmow;zerem the phenyl ring

caly Gi3Rche a%% %m%gg Stpef i R loep pustivents are
md%ﬂ)eg%_l Ejokh CH2 @E%!kyl%@oﬁ)ﬂ'-@:% Nb@@@?droxy, cyano,
f@lﬁ)’éﬂ Nwmhs@arb@w NﬂRQl m%i éfﬁyp-dloxmepaewl alkyl-

9 f n [ . )
Cat% tut eynmﬁ{ér edmehpﬁ nr%ec st ﬁitnuhggt be offono-, di-, or i
SUbamswnM&rem thel ecbﬁduémtsnaﬁealndgpand@tlklyiseleeﬂekiofxcym halogen,

ano, al koxy-carbo
Al R 1 et RO YR oy S T BRH. 1 gkyl-carbonyl,
camcmymdnd mi@mweﬂe gidig; BkyI-eBtboriylagniseNpfrithi-8afbdAg-amino; and
no- or dj-substituted, wherein the substituents
te%ﬁﬂydﬁh&@ﬂéﬁﬁﬁﬁwly sel ect ed fron1a|ky| al koxy,
I furanyl, wherein said
uﬁgﬁgﬁewgﬁgégﬁﬁ“WEfgﬁ”P be mono- or'di-substituted,
whereyn ™e substituents are independently selected
--£F7oaNal ky[N—@¥®oxy, and hal ogen; thienyl, wherein
sai d Y hi eyl ring can further be nono- or
di -substituted, Is wherein the substituents are
whierrie geegrasents phrerad oegyfiddm al kyl , al koxy, and
hal ogen; oxadi azolyl, wherein-said oxadiazolyl ring
can further be nono- substltuted wi th al kyl, pyridyl '
Rsbrrepﬂeeems, hydn@rgenn mbmgph@wl upngawaa pfrupﬂhezf-hhﬁoxyethy! o-

ri -substituted, whereint

v OB e Fope i eaPRbd AGreioyeiyl. 3
hy&bwﬂ)ropﬁ' KRB 5- a1|@c>ﬁ§ﬁropgj: §~arﬂl}ﬁgéfﬁg g@ﬁ?gikylamm%)ethyl 2-(di-

- tar bony ["-"car bo
(C*me@[h)ﬂ I@o);atbyiyq:arb@axmthyw %J‘eaibylnamaxm)nnabyda2ﬂ:la\;boxyethyl

) k&%@($?’ﬁi%ﬁ¥' B@eﬁﬂ B%%’é "&5? ?fs@%t . ﬁ)gdrpmﬁ#ﬁ ~carbonyl,

alk?Jkaarbonph@&walm@amnymdr pHealogebony) Kyl ; al koxy;
3; -OCF3; hydroxy; cyano; al koxy- carbonyl

al kyI car bonyl ; carboxyl; nonoal kyl -am no;

Red }é%htsa@{ | mor phol i no;
t hi onor ph dl?ﬁ%en E?‘%@?“‘ g‘?'e‘i‘l‘Ple benzyl - N-al kyl -am no; N
25 pyridyl - N-net hyl - am no; (d| al kyI am no) - al koxy,

sph | -al koxy, .wherei.n,the ny ring c ur
R be?%ﬁggqtsdi %9”'8' t P#hyéub?( (ﬁ? E‘rt el?OPWPé{Pm ﬁ L 245 hydroxyethy!,
2-nsathetyetiu@nt smetglamino,  ethylamino,  propylamino,  isopropylamino,
n-butylamino, or dimethylamino; ' '

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

K represents the integer 1, 2, or 3;
m represenis the integer 1 or 2;
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i ndependently sel ected from hal ogen, al kyl, al koxy,
-CF3, -0OCF3, hydroxy, cyano, al koxy-carbonyl,
w@bdoyhscomr bonyl , carboxyl, and net hyl ene- di OXBGT/IB2006/053868
- phenyl - am no- carbonyl, whergin the phenyl ring can
further be nmono-, di-, or tri-substituted, 30 wherein
t he substltuents are i ndependently selected from
P reireeeis Cail k9125 al koxy, -CF3, -OCF3, hydroxy, cyano,
al koxy-car bonyl, al kyl -carbonyl, carboxyl, and
nethylene dloxy, phenyl - al kyl - am no- carbonyl wherein
R¥ heegraeents alkplg alan-darbomgedy alimymanlagnyi,dmycloai&(yl carbonyl; aryl,

whirslp IR e callcBbeBrbontarboch. Ry sTeg horein the
subSkientsaie3indbydnidenty salened fadnk xiogeal blkwlalkdk@ CFs, -OCF3,
2007/ 046075 PCT/ | 82006/ 053868 8 al k¥!| - car bhon

hYCEP e RYOXY-£AEPARM. BN dFRIDEX X FY-GRIOPR amh%e*e&%%aﬁwmg can be
méhé&! K, - Wtet@éﬁ%ﬁute PYhERSH 'tﬁ@é%sﬁﬁ%ﬁ%“&e mdependently

phenyl - carbon am no erein the phenyl ring can
sefented ébrrbéabeeno atky|, aikoxy, ofFe.r TO@ﬁhS]'thrQ)(ye@Jkamme and

calqlg?)gg ﬁte'é{ltrﬂ 8@?@%i %Eé%%ﬁ%oﬁﬁ oﬁs {%ﬁe -substituted

wf‘%réinkméysmm.@mi ar@ligdpetaiehin \selectst h‘GWhalog@d alkyl, alkoxy,
~I:(iq;ene di oxy; phenyl -al kyl - car bongl -amn
e, tYEr Qe HOXY T GRID@ME 2 CREIOXBE P, wharein tg pyridyl-

r t e t
““fgn%aé‘p%éé@%n?l S S S A P P PRSPy fngppendenty
selaois] fromﬁalpghydawy alleyanoCFal Koxlys, dydbanyy lajkoxy-carbonyl, and

B SR B b B L OB g petaca

wH@élhaﬂhEdéLﬁrshmw ﬁﬁé llrﬁdé ienelentRp seRRtRP BBIrS hhldgen, alkyl, alkoxy,
fol |l ow ng S wherein Z represents phenyl

-Che. pQPFayhydrpgysR@lk%pﬁaé@@mis apgdargeny!; myFiRydinyl, wherein the
yﬁﬁm’hgg ri’r?olgl:gﬁybe RicRBOPYE - %%J&g&g@ﬂ’d%@f&n fhe suthltuents are

roxynet hyl -'et ydr oxypr op
m@pendsnw Isebepmch)frtom Slalcbg&rr oalqur @fgxy, and -CFs; furanyl carbonyl;

rugn U R IR ek 0 288 Y e cor grayps tiiegynerein the
subbﬂitubnts(aaé lsrmep@e.ﬂbwl sdletiel f’ﬁomH@thylahmx?fmﬁthW and bromine;

th'é?? ?%@?éxg%%lh%gﬂ%%%%ﬁg ca,r bOxy%){ltb(?%ghlormeéobenzothlenyl-
al )é'l Y qmé&%lm)dmﬁaérttﬁﬁxblw 9|ky| and .
eny ony ,

R* represents alkyl; cycloa[ky[; 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, alkyi, alkoxy,
-CFs, -OCF,, 'and hydroxy; quinolinyl; isoquinolinyi; benzhydryl, wherein both
phenyl-rings can be mono- or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, -OCFs, 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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Wg%wmwesents hydrogen, nethyl, or ethyl; B33, 20061053868
represents nmet hyl , ethyl, propyl, |sopropyl L?

2- hydr oxyet hyl , 25 2-net hoxiiet hyl , met hyl ami no,
et hyl am no, pr opyl am no, i sopropyl am no,
-y hydidiy Ngiko:0F catbaRy hitha manssxyR34y r @R EE5e Mivierein aryl can be
hydr oxynet hyl , hydr oxyet hyl , am nonet hyl '
MRBE aﬁi’hdﬁe’&eﬁ SUbSH?/ thﬁW’%é%t%‘Pﬁt'tuﬁﬁﬁsné@t igependently

h
e84 AL, Seltddon, Ak ERTRGShlory, Rk akony-
carhchrqgeerlkyl—oarbo&yi Wﬂcﬁ@arﬁoﬂyl{)é@@% (BJIG:}/ me@ﬁ/aaﬁm&}e mong-,
esent or. 2., R3 sent s

0 .
i 18519 B G T ST W o R Sk T B selectsd
fre¥h )p'henyi\’\ﬁﬁbg bl A1RA, 8Ny, -Org, @@FPQ}yﬂﬂj}@f C}/Q"lﬁ alfdidy=oarbony,

or tetra-substituted wherein the substfituents are

alprgapenye nHcasepedt ede&H#ﬁiHoge!ﬁﬁrem Rylicy! &R dyey mono-, di-,
i %F%etra gggsgfltetgéﬁmkﬁéyex ?1{16%%ﬁés’@[ﬁE&?%!&égﬁ%@%ﬁﬁﬁéef%w{i from

phdanyl halbgen akyl alkogy, s@E§t4@®E;§d1y\zih:edyetyartoheikoxy carbonyl, alkyl-
subs ents are indepe ntI\XI sel ect fr
CaFRONy @H cgqr yl péﬂrzggg(gHz- h%ﬁgpyr C8R emono di-, tri-, or

te@é KOXUR8E, t\ﬁﬁ‘é/rlem f’r@sub%%f@?@( 'are ﬁ‘fd%})eﬁdiéﬁﬂy’ séi\ét%c? frBm phenyl,

he aryl-rlng can be nono-,
hait@tena alfgs talkaxye o Gho, WG, nhyﬁ@xsmﬂyﬂh(waﬂt@(ya}%bony! alky!-

ool AN LR 288 R B Hhoncl) BN or teva

supytirindy| wharsineth tslmesmmén@ylafe rihtighataiznile $8MNed fEim, phenyl,
or tri-substituted wherein the substituents are

hajaggBp eebn tikPXYs elldst e@ G FonhHaiosye fYaaPkakoxyaaexgny!, akyl-
carbgﬁﬁ qng;F%bPW \Aﬁgﬂﬁ}/i ko’Whér@ éppi?r)rfcjilyrl] c?d@gﬁeg@&p@xﬂw tri-, or

pyr
tetoﬁ-subsrututeai |wf$erem trtasmunmnm er&tndepheda’ulys:aiemmtrsm phenyl,

OB B GRERY: (4583 e ox P I Rorky BB BRI -CashRmY, aky-

caﬁb@h?lOWId B dimghyl-OWer e,mxrﬁlbmyn CPMWGHT dLipstiyt-CHATH-; or
can be mono-, or di-substituted whéerein . t he

thignih$iizGldnit s are i ndependently sel ected from

hal ogen, al kyl, al koxy, and -CF3; furanyl-carbonyl;

furanyl -al kyl, wherein the furanyl-ring can be nono-,
androprﬂmalﬂubete telmaeuﬂomees emixtuhes of enantiomers such as for example

'racemates, optically pure diastereomers, mixiures of diastersomers,

diastereomeric racemates, mixtures of diastereomeric racemates, and meso-forms,

“as weli as salts and soivates of such compounds, and morphological forms.

In another embodiment, the present invention also refates to compounds of the formula I:
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t hat can be nono- substltuted1mﬁth nmet hyl or chlori ne;

benzot hi enyl - al kyl ; benzof uranyl - al kyl ;

i m dazol yl -albkyl; or thiazolyl-alkyl; and R4

represents kyI cycloalkyl; benzo[ 1, 3] di oxol yI ;

benzo[ 3] di y ;25 benzot hi enyl ;

benzofu anyl |ﬁdazolyl i ndol yl that can be nono- or
d C)mhereln the substituents are

|nd ende tIy sel ected from hal ogen, al kyl, al koxy,

- -CF3, - 3, and hydroxy; quinolinyl; isoquinolinyl;
benzhydryl , mhereln bdbhnLﬂhehyl-rlngs can be nono-
or di- substltut d, wherein the substituents are
|ndependentlyhbelected from hal ogen, al kyl, al koxy,
-CF3, -0OCF3, fiydroxy, cyano, 30 al koxy- carbonyl and
al kyl - car bonyl ™mryl that can be nono-, di-, tri-, or
tetra- substituted, wherein the substituents are
i ndependent |y selected from phenyl, hal ogen, alkyl,

wilBER X, FOR? R%&R“Wé’%@ﬁ’eﬁn@% B GorAbilopasar bony |
al kyl - “8arbonyl, and car boxy yrlg that can be
-mono-, di-, or tri-substituted, wherein the
substituents are independently sel ected from hal ogen,
al kyl, al koxy, -CF3, WO 2007/046075 PCT/| B2006/ 053868

Thi@f@ﬁ@%ﬁeci%%rfwr algp RIXGS LAOBPRYTIS of e formBIRd; pherein
aryl -CH=CH-, wherein aryl can be nono-, di-, tri-
or tetra- substltuted wherein the substltuents are
X reRegsgBidhtelp2- SE1&SAVd from phenyl, hal ogen, al kyl ,
al koxy, -CF3, -OCF3, hydroxy, cyano, al koxy-
car bonyl, al kyl -carbonyl, and carboxyl ;

n rgpeseaXhetptegenhet of 8; aryl can be nono-, 5 di-
tri-, or tetra-substituted, wherein the substituents
are independently selected from phenyl, hal ogen,

R’ alrisprieseatsk omydrog€ir3, akﬂ?Fiizydnaﬂ{y@XyethW@mbonyl hydroxy-ethyl;
al carbonyl, al kyl -carbon and . car box ¥

DeERA A ALY weqa@.wmqjy% dtin % TrRGSTipd, wherein the

© subldifuerfRE &K I?%Ha% by & eé!“?l%rn‘?'hﬁloggﬁ §mﬁ faikbseyemc%, -OCFs,

are |ndepen ently se ect from
hydibky| cyasiok alepxy-= c@]ﬁ@onyhcﬁjkgi ca@a@ﬂyjlxynd @@ﬁmrxyi pyrldyl that can be

moﬂé:fl Y OQéhzs?%ébtut&{jm%b eﬁn gﬁ% %@ ¥[tg%ﬁg%ég ﬂ%cﬁeg))e}(ldgptly selected

fromrhtal@g@i alk@! BkoxyPbsTF{, uOaT;, \mﬁr@ayn alkbey-samshit vRatcrboxyl;
are i ndependently selected from phenyl;  hal ogen
furgkyihat afpxle 0oRg:. CocHs SURSHEERY WWgﬁ]o the “substituents are

mdgﬂr)é;ﬁﬂ_@az@asrek?&ﬁéﬁ frofh ‘ﬁfétg;g?ﬁ%@%' me‘rﬂ?ld aﬁérbp&rﬁﬁﬁl ¢ thienyl that can

wherein ar
be trepha-substituted with methyi or chloring; pynrmdlnyi that can be maono-

substituted with alkyl, halogen, cyclopropyl, CHs-S-, or methylsulfonyl or that can

~ be mone- or di-substituted with methoxy; pyridazinyl; benzothienyl; benzofuranyl;

guinolinyi; isoquinoliny!; or benzhydryl, wherein both phenyi rings can be mono- or
di-substituted, wherein the substituents are independently selected from halogen,

alkyl, alkoxy, -CFs, -OCF3, hydroxy, cyano, alkexy-carbonyl, and alkyl-carbonyl;
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substituted, wherein the substituents are
' ently selected from phenyl, 15 halo <
“Kgﬁgﬁﬁg&glkoxy, - CF3; - OCF3, gﬁdroxy, cyano,gj%lchm20@6/033868
al koxy-carbonyl, al kyl- carb and carboxyl;
fyridyl CH2-, wherein pyridyl can be nono-, d
represents hydr(dgens alkgt; umcduﬂysld cavmeaylslamm(he:asmmm | ammmt—@arbonyi

e lnd%\fwfw eI Ce ¢ rfnr ogpéﬁ: ch,rawga SL%stlfuted wherein

thé'é%éb{tu@ﬁfsbé’ﬂéyindepéﬂfd ntlycéél%@d' frorﬂDShé?ﬁrl %éﬁd&@ alk¥1 alkoxy,
hi en -5 pyr I nyl - ranyl -
-Cha, ﬂfglénwdr@#,o&yamaawcoapﬂatmnw Pl -cadoat iaorenasboxyl; pyridyl

es. 0 ant j.or ner r

L St o mefiBcl y Spu i St SufiRet oM T i sstigpents are
m@bmtjenﬂ’peaested fﬁbrﬁ#ﬂ@lhqpﬂwmgerr @ﬂ@ﬁﬁll&ﬁcy, AECIRE, WO 0 hydroxy,

di ast ereoneri c racenat es, n&l [Y?’ 25 as wel |
alkOxyCay E’%”Yérﬁﬂ‘ds‘tﬂr‘a%%yésbedFOE'E@HVIC Sl thigny:

nmor phol ogi cal forns. |In another enbodi nent, the

JQresent ‘invention also relates to corrpoun'ds of the
Rfrepraseatsl hydrouere Goky Dae s kPOinnmpR eosty 338e/-ca bony2hydroxy-

ety SR RN AR MR o R T MNPt el wherein

the slibstitpegisedre iddispdmsanty éelébt@@rfr@hsm‘ldn?l ae@egdr) alkyl, alkoxy,
ch ounds of the fornmula I, ein X represents
-C g%ﬁa ydrexy,-@bmmycarbﬁnvbﬁﬂés@ﬁww H@ranﬁkf@gépa@ bejmono- or

: 0
e
meihyl| hytiexyceethpe amdnbmmxde, thienyl-thabean be mono-substituted w1th
ST HE N T e -,
aiky%loge@'ﬁ?cloi}f@@r qzmg-scy@ﬂmetnwmw?p@rr treinyhn be mono- or di-

| kyl - car.bon and car boxyl rid t hat. can be o
substltuted with methoxy, pyridazinyl; benzothlenyl 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, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl, and alkyl-carbonyt; or

R® represents aryl that can be mono-, di-, tri-, or tetra—subétituted, wherein the
substituents are independently selected from the group consié.ting of:

phenyl, wherein saidrphenyl 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; 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 indepehdéntly 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 nono-, ‘di-, or tri-substituted, wherein the

ents are i ndependently seI ected fr
Wi%\@%{%é}# al kyl, al koxy, -CF3, -OCF3, hydroxq@mm(mﬁms3868

al koxy-carbonyl and carboxy13 furanyl that can be
nono-, or di ~subst it ut ed, wherein the substituents
oraﬁr&subgtm@ueandﬁﬁéﬂe% sikeetiestitiiercs ard Hydlependently selected from

hydr oxy-met hyl , and_bro e; thienyl that c
naRioR. sty | Ay WoEn HSCRgi TWRTGH) oRNE; FgesaTPRgY. akyl

catrﬁé\‘iyicadbr WDCE@]%Om%Wédé Efoﬁ V}‘%ﬁrfﬂyﬁ' 'féﬂxaz@l?' OQ@fdrein said

cyc opropy ony or tha can.
istpeazotyh ting cman durtsebise mm@rwi-shb%wtadxyhewn ihgastbsjityents are

SRR B RETBR ARy HISHY ey oo OFs
-OGmgsShrRexe @i, afloxydartsoryst ialikyl-esrbonjier earbokhe monoalkyl~

substituents are i ndependent |y sel ect e from hal o r?
arginRysialll-wwip; Pyeeidinocpghalpay BigmoeRali: Bipencirt: N-benzy-

N%ﬁ??‘é’i@%?? %‘M ﬂ‘(‘?@%é@@ rb(g aff@?)ar’ﬁ\glsﬂé%x f phenyl-alkoxy,_ ,

wingrdinoijenphexiyk ying ¢ardéiriher hmnmmw di-, abrk oixgubssiubesthywherein the

s BB end 88400 5 YARREN, snh o, -ocr,
hyfﬁhﬁ{yel and hQIk@btPfdamdlﬁmt alk @rbmgapeaﬂmw )arﬁieh%th)ﬂéne-dloxy,
rom

en, al k al koxy - CF3
phwk@wo %qrb%y! 34%@6@49 tB@rﬁﬂﬂWl rmama»w fusth%eﬁymn%ndﬂ' or tri-
su?@ﬁ@é@@ésvgheﬁ}éd g% Ns%b%ﬂ%nﬁaﬁre’%dégﬁﬁdentﬂ} seleBfed from halogen,

Fi- erein the sub tuent's are
alkyhd eggliexgte MO Rg, s€DEEE,edytiramm, pbgang, , alkakygarpongl, kalkyl-carbonyl,

| koxy, -CF3, -OCF hyrox- koxy-carbonyl . an
caiband MehanRcigt Preny helsy GrRgica R Wherg e phonyi
rln@eﬁéﬁﬁﬁﬁhé Brdreeen; dﬁ' |®V|tn supetinddds YWhere iyd substituents are
acetyl; ethoxy-carbonyl; hydroxy- io et hyl ;

'”WQF@BF@% {rpm b@/‘PD@@/I alkWaielkoxy & ampREFs. ydroxy, cyano,

t jer he b £ -
ail&f e%é?] nt I%Jk%l c[%g d fcf%icia‘r%ox)t]enzi'/rl’?dJ ﬁﬁryﬁ% 5!0?{2 alkyl-amino
caﬂbdmmydralkyt:ﬁﬁunemnyhywwanmdeoamoowr tahveyiy] carbdnyl amino,

n be nono-

wigr SRS prenifai e Aingt BReE oBRET: doy ¢apastiuied, wherein the

subBﬁiﬁ@ﬁt@Ctﬂ@tlhde;ﬁﬁﬁMtlngdlé@ﬁM Fﬁlhﬁlm}‘ibiogeﬁﬁbikyl alkoxy, -CF3, -OCFs,
hydr oxy- met hyl rom ne

hydeary. S8R, aloy- Cﬁrbqﬂyi5a|bwb¢@fponwepﬁmoxybf§%|”eﬁth¥lene~dloxy,
ph@?ﬁ[ﬁ' zfﬂ(ﬂ c%%‘ﬁorhﬁ% lﬁé‘nwhére'TPﬂ‘?e %ﬁg@é_ﬁnﬁt% WrihBr BE&AYho-, di-, or

cycl oprop
tr’l-ISBbﬁ}ZDIEdl fnxhlleydeindhetdmumanmoermmdepemﬂerdﬁy selected from halogen,

Iﬁygb%m eg_] Mm&’ ' Ic:y(/ja‘r’lnzoI n&’k'bxy? %%%tn?! eQPk'yr'- carbonyt,
carboxyl, and methylene dloxy, alkyl-carbonyl-amino; and pyridyl- carbonyl amino;

and

R* represents alkyl; cycloalkyl; benzof1,3]dioxolyl; benzo[1,3]dioxolyl-CHaz-;
benzothienyl; benzofurany!l; indazolyl; indolyl that can be mono- or di-substituted,
wherein the substituents are independently selected from halogen, alkyl, alkoxy,
-CFs, -OCF;, and hydroxy; quinolinyl; isoquinolinyl; benzhydryl, wherein both
phenyl-rings can be mono- or di-substituted, whersin the substituents are
independently selected frbm halogen, alkyl, alkoxy, -CFs, -OCFs, hydroxy, cyano,
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I soqui nolinyl; or benzhydryl, wherein both phenyl

W@ 200066680 be nono- or di- substituted, whergichkhRen0s3868
substituents are independent sel ected from hal ogen,
20 al kyl, al koxy, -CF3, - ) hydroxy,_cyano,

al koxy- carbonyl and al kyl - carbonyl; o R3
alk@pyrasslomd angl alkyazarbenylbanfohst cadi be mpne-, @, iri-, or tetra-

bR N ELYAS. MOBCETD, LR UL HUTLEHE tm ooy

hanjg@nylafkmmemmxy sabE;, PHBOYL, hiyomxganyhHb! hekoearbonyl, alkyi-
substltuted 25 wherein the

or tri-
cagg)&y ﬁ'@e‘?ﬁ@oé}"e ryHed JEaldest 1bg Senectdd ar rtﬂrﬁuﬁ’éﬂ’f@w wherein

I 0 (T aY ,
et 505t no RS ELSRCRATBR YO . ko o7
-OfEt, hlwdg@w chitioegy- ceppom)d,ydand whehteiyh asdi CHpQH, dyiherelm@‘yi can be

mEebit bl B Raudladheredi e i SuBensRR SecppSSendently

selebieaxsom ﬁh}@h?@&@iod@%d BRYY allang, =CF3 ,-ottfﬁg, ﬁychroxw&ﬁﬁb Nalkoxy-

aid furanyl ring can further be nono
cargPgly BEY- %rb@ayl m@r@rfﬁpw&ea@b@élmqfiwenwae@aﬂe aryl can be mono-,

di-J ﬂﬂeBP[ﬁ@%uﬂstﬁﬁeSCW@ré:ﬁ OcﬂbaééJﬁéLtuena KXhde Qﬁdently selected

hal ogen i en twherel n sai i'en ring
frommhermeflr Hadx)gam calkyb,ralkbxy, sBst ﬂ@Esediydmlxw eyemd; Atkoxy- carbonyt

R PR B R o, .

tri-oxa@dirazelbelittdd OwRaRid the Ql%shlﬂ?er@%?e 1 HHLWerIected from

Wi th al kyl  or phenyl, wherein the phenyl ring
phanyt, thﬁié’}ge@eal’mhcalkom =CFWeOR567 hpdresy, syano, alkoxy-carbonyl, alkyl-

o BT RO Bl TR 0. . o

' tetraishbglﬁutecbI\nkbelreinath@@mjasntuéﬁ& areGﬁ&@}erlﬁfﬁdaﬂ{mmecmn phenyi

, _car boxy and

al kox car nyl , rbon
haiheyy FlHe a‘?eiy e g DCFS SOty PyanmmeplsoRy-saibanyl, alkyl-
carb& K aZed )é'arlfdxg& gancHIL tRBErH® PN 8B mono-, d:— tri-, or tetra-

di -substi t ut wherein the substituents are
SubpHyigse nteerelTy tsel sehwdituanionaral idepeptieni saie@ted from phenyl,

hal%l dé{ll‘(w Eﬁlé(?] napﬁ'l )lnggal:%lbmmxyalcgi no %FFX/FarbonW alky!-

carhrmyboa:r;dd caltnn@dacl kyridyl-@.nowhereih Pmirrdgm:ﬁ@ be mono-, di-, tri-, or
r 1 .dl.NO,; | per
terR XS el R0 n%ﬁiiﬁ%m“ﬁ?fﬁﬁf?d%’eﬁ@f\%ﬁﬂxeﬁglgﬁﬁeﬁcfmm phenyl,

,haldg@halé‘{w kAN, - a@#pxyeoﬁgenr%dm@!wowano VARER)-BarbBRyl, alkyl-

nyl ring can further be
cartp,ny!, epdsarbayedyr thiseyeChzt;he 10 substituents are
i ndependently sel ected from hal ogen, al kyl, al koxy,
-CF3, -0OCF3, hydroxy, cyano, al koxy-car bonyl ,
and adpigbiyc aiube ngthantivandrex yhixturesl ofesisHienesrdi O as for example

-racemates, opiically pure diastereomers, mixtures of diastereomers,

diastereomeric racemates, mixtures of diastereomeric racemates, and meso-forms,

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



phenyl - am no- car bonyl, wherein the phenyl ring can

further be nono-, di-, or tri- substituted, wherein

the substituents are independently sel ected from

hal ogen, al kyl, al koxy, -CF3, -OCF3, hydroxy, cyano,

al koxy- car bonyl, al kyl -carbonyl, 15 carboxyl, and

nmet hyl ene-di oxy; phenyl -al kyl - am no- car bonyl, wherein

y n T r
A0, Hoh®, S0 LRl TR el rom e sy
consisthepd ppernzing csmpeatddf tedorhaladgen, al kyl, al koxy, -
-CF3, -0OCF3, hydroxy, cyano, al koxy- carbonyl
aIkyI carbonyl car boxyl, and net hyl ene-di oxy;

al kyl - R?B carbonyl dialkyl-anino-carbonyl;
yrldyl no carbonyl phenyl - car bonyl - am no, 20
mhere hHn th ring can further be be nono-, di-,
or t sub t| ed wherein the substituents are

I _@el ected’ from hal ogen, al kyl, al koxy,
3, hydroxy, cyano, al koxy-carbonyl,
alky , carboxyl, and nethyl ene-di oxy;
phen@? aI yI c rbonywoaﬁumgi wherei n the phenyl ring
can furth be! mono-, di-, or tri-substituted,
wherein thehSubstltuents are i ndependently selected
from hal ogeg, 25 al kyl, al koxy, -CF3, -OCF3, hydroxy,
cyano, al ko ;@hrbonyl, a[kyl-carbonyl, car boxyl ,
~and net hyl ene-di oxy; al kyl -carbonyl -am no; and
pyri dyl - carbonyl -am no; and R4 represents al kyl;
Whercgcloalkyl; benzo[ 1, 3] di oxol yI ;
¥ nzo[ 1, 3] di oxol yl -CH2-; 30 benzothlenyl
benzof uranyl; indazolyl; indolyl that can be mono- or
di - substltuted wherein the substituents are
XfEDﬁﬁﬂ%@%ﬁHénﬁﬂyiS@h@cted from hal ogen, al kyl, al koxy,
-CF3, -0OCF3, and hydroxy; quinolinyl; isoquinolinyl;
benzhydryl, wherein both phenyl-rings can be nono-

nrep@ﬂeﬁk;ﬁéb@ﬁ?éﬂﬂ?d, wherein the substituents are
i ndependentl'y sel ected from hal ogen, al kyl, al koxy,

-CF3, -0OCF3, hydroxy, cyano, WD 2007/046075

' reﬁ’r%lebt%@?ﬁ'o%i?%%iwﬂﬁyﬁ S B 218 oyt phenyl gt can
be mdr&i s@bstiaubs Wity thedogavh esligyin at!dﬁbﬁy st bt W%aﬁfcﬁ‘:y[ or phenyl
dependentl¥uselected from phenyl, halo al ky

that 'Sapkoqrytn s tedopgh emﬂ%&ﬁubé%zﬁats ewm@ana@ﬁieﬁﬁwlseiec*ed
from a?rla}%'nd h%%&%ﬁ%r%oﬁnﬂwzgar%ﬁfé%( gqorf%yv\%] }Lﬁeg@{nwgﬁgiogen alkyl, or

-CF»; substyi tihehtararise | ﬂﬁﬁﬁesdl@ﬁﬁthb@dswltﬂﬂ'@hﬁ/r ORYy&ahkogRRthyl, or
bromxr?e korl ’furgH/(io%(hyat z_sClc:i? substituted with alkyl; thienyl that can be mono-
subsﬂnﬂedymdhrneﬁw1orcﬁﬂonnu,pynnndmytlsoqumohnw;benzhydnﬂ;mudazoW!
optionally mono-substituted with alkyt; or thiazoly!l; or X represents -C(=0)- and R’

represents hydrogen;

R? represents indolyl; imidazolyl optionally mono-substituted with alky!; pheny! that
can be mono-substituted with halogen, alkyl, hydroxy, or cyano, or phenyi that is

di-substituted with halogen; pyridyl: benzothieny!; thiazolyl; or thieny:



-

- OCF3, hydroxy, al koxy-carbonyl, and carboxyl;
aryl -CH=CH-, wherein aryl can be nono-, di-, tri-
or tetra-substituted, wherei he substituents are

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

R ﬁ%%ws lgﬁf%;}, B, %q oaéﬁgecéﬁﬁg)gyﬁstﬁ?z@'d with alkoxy, alkoxy-
aik@!kyl =NIREREHZmoryigin gl %iﬁé’rﬂ;ﬁ&%&@ﬁﬁgﬁﬁgygu ﬁ{rrahd nyl, pyridyt,

tri-, or tetra-substituted, wherei
or ﬁh@nyln@épéﬁdﬂm/hmhgelmone@ubﬁhmmmwelmwhenlyalp}yg;egx i, alkyl, alkoxy,

diaflyk éW St ik ling, g’r%ﬂzy&ﬁ-e@%%%@&&%@wgawno) -alkoxy, phenyl-

alk@w o Ybir dydrdtis d!‘k%[?i p pyridyl can be rono-, di-
Jyi-, or tetra- substltuted wherein the substltuents

' Or%r%xV%%%ﬁ%ﬁﬁhhﬂDW"EBgﬁnméd from phenyl, hal ogen,
al kyl —al koxy, -CF3, -OCF3, hydroxy, cyano,
ponyk, al kyl 15 carbonyl, and carboxyl ;
-, wherein pyridyl can be nono-, di-

tetra-substituted, wherein the substituents
ent | eI ect | from phenyl, hal ogen,

WhE?(Igﬁ%P Eﬁgdﬂ th , hydroxy, cyano,

alkoxy carbonyl aIkyI car bonyl, and carboxyl;

3 aryl - CH2- wher ei n aryl can be nono-, di-, tri-, or

y ,
10 R t'@pr%serﬁsjbgt@nmalédxyamgk ephetpe myutayt i phenyisaleyle hydroxyalkyl-
20 hal ogen,

cartgp ROty R LA RS O R
alkoxy carbonyl, al kyl - carbonyl, and carboxyl;
yridyl -CH2-, wherein pyridyl can be nono-, di-
rgpreser@q; hydrepea-asunsthyl;ut ed, wherei n the substituents
are i ndependently sel ected from phenyl, hal ogen, -
- alkyl, alkoxy, -CF3, -OCF3, hydrdxy, 'cyano
5 rabmy:ﬁ:a!kﬂoﬁw% ~catoHy!, W@erdytaﬁﬂpwmm'andﬂ
t hi enyl 5 and optically. pure enanti orfers,
m xtures of enantionmers such as. for exanple

S e e e e R P

wherginaihiees glnstitudrets r e mlependantly reretddO B ha@@eﬂelaltky%afkoxy
d ?@Fts and solv %gs of such conmpounds, and
an bhd?ro@héﬁy

19

rhez14W eA@’@orRﬂeﬁﬁ'I ys Ahséditetepgentth -CFs
there is provided a conpound sel ected fromthe group.
consi sting of piperazine conpounds of the fornmula I:

R2 0 (CH2)n



- R&)~ NO Rs/ ) formulal N X~_ R wherein X
- represents --CH2- or a bond; ;40 represents the integer
1; Rl represents al kyl; cycloal kyf; hydroxy-ethyl;
ben_zo& 3] di oxol yl ; phen | that can be
andpiical B RRATEIPMGTE H“H@i'r@je@? ewﬁ@mﬂrw@é&w for examole
i t
ot NS AR ot POET: oty fle ©
diasterdependentdyiasel, etkiaces 6f Qms@érbyme@ﬁdab@hgﬂa%nand meso- forms,
pyridyl that can be nono-substituted w th hal ogen,
as waliaa Saligrand epiyates i sHGM cORARCWs. BRC mopiehs(psstal farmsd
with methyl, hydroxy-nethyl, or bromne, or furanyl
that is di-substituted with al kyl; thienyl that can
In akRhdFo ctSUtQéte' fSUpRA Mt B Bﬁ&ﬂbéke&{calch&Fb%n comprising a
pyri m di nyl; isoquinolinyl: benzhydryl Pmlp
compgpnd exrigfingd shave 28dibshdrmatetionlly hecabliahle:camier tnlatearzbl yl
or X represents -C(=0 - and R represents hydrogen;
R2 represents indolyi; imdazolyl optionally _
In yermoroohes akreti, thire t prbtitledad kginpophkesydefinbdtibove adr dagposition as
def %}? stituted with hal ogen, alkyl, hydroxy, or
ofingq shey S 8 USRS APICUHEE s ol - Subst [ t ut ed with
hal ogen; pyridyl; benzothienyl; thiazolyl; or :
thienyl; 14b R3 represents |ndoI yl; pyri dyI t hat can
In yeh@nagkNGSRSGhIbare 4t AVIRRY Featseoxya comnayng s defesgyabove for the
preparzhﬁﬁlﬁsg FllldapQ:o gbf]ﬁf)h dfoPQlFle ?trrwnp%fl%/gll ﬁ@v&ntlon of

0XO- pyrr pyri
protoggal utfeqt@nmno subst I tut ed W th phenyl pyridyl,

al kyl, al koxy, dialkyl-am no, nor phoI i no,
N- benzyl -N-al kyl -am no, " (di al kyl - am no) - al koxy,
The paeyll terhs alskoXyereigefdret frach HF€indfe optbRalbiyN Wave, OWitha  this

il RS R i,
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0 R31 represents 2-Cl-5-al koxyethyl, phenyl,
pyridyl, phenyl-al kyl, hydroxyal kyl - carbonyl ,
Wi rMeyN466% bonyl , cycl oal kyl - carbonyl, or PCT/1B2006/053868
phenyl - car bonyl ; R32 represef4 s hydrogen or nethyl;
15 R35 represents al kyI al ky car bonyl , phenyl,

\MP]%F%@TV @H&([}é%{ \L,élngg%{] ?{'I)r F?ﬂaﬂ& e%trg,e ﬁﬁq@saceugg;al cog}positions
dissdsestdret theukedihis mgteau@dtt@mmm hBiYlé car@ound, salt, or the
| ndependent |y sel ected from hal ogen, al kyl, al koxy,
likgnd - CF3: or phenyl - CH2- CH2-, wherei n phenyl is
di -substituted with - CF3 14c and optically pure
enanti omers, m xtures of enantioners such as for
Argxeafpleace rta@emmnpsundapi fou:rmlulayl qsdodaajmmﬂrehoedrasrmfemng also to

Olﬁc @ur esreofe dlngster eomer? o i Iré\erl C racenmmtes cemat

HCRYNr BY ot QP& o R ?ac‘? MEE FE- F‘%rﬁ%e ates,

digsemRinerasmpaliics endiaseha@hes, @fasﬁetébméﬂﬁpéw_ﬁesaﬁﬂxtures of
nmor phol ogi cal forms. |In anot her aspect, there is

dt@ﬁ@&ﬂﬂ@&ilc‘a BRAMAIRS uENEal MBSATFBEIS: | B8R WSiprassi sAltsa (especially
S r
PIERTROHTNRIF A die SIR Sl sl (IERRid Hdides) of such
conmpauads samd owiplealogicaldoposnas apprdefidie addaxpedientr
conposition as defined above, for use as a
nmedi cament. In yet another aspect, there is provided

In the duBStihs of opmrlNd iBsotdahénask sReye- s tdrifalkyl, alone or in
preparati on of a pharmaceutical conposition for

Re
coffiatieaWithpidies Oransy B1RanGeadratask staigbler hraneked eain groups
wzfﬁhg? 2t ag%@ér}q{:ﬁﬂﬁvﬁbﬁ@h Bfﬁéfdbﬂgf)ﬂé % 20l é&ﬁ%ﬁeﬁﬁ‘frﬁ&r Examples

ave I scl osur
of fain gVeuUrs mreamieﬂg:t, ettl, essropyh ésorbreeyll nebidglt eeb- bcvt@ sec-butyl,

o 3P e P mbae. oot 1 BRAbiming el ety and

!sdwwglr@ume préfcs RS aflcaB thdib@elioktfsrwisel s i's

intended to mean al so a single conpound, salt, or the
like. 5 Any reference to a conpound of fornula I is

TheCteh: Hﬂk@‘igshfb% 8r i %foﬁ{ zhélﬁ)nalrvﬁﬁ’ thﬁ’er @r%hgéaPéféérs"{H €n R-O- |

enanti omer m Xt Ures of enanti omers
grmtm;emhmem R @i astalkgorsasples ﬂwhﬁ(yogrodpaﬂrermeﬂmxﬁ,, ethoxy,

propo‘}y, i%()eporgs&y? L &t%)qﬁttgg—bu%xy, sec- Butoxy and iert-butoxy.

The term halogen means fluorine, chiorine, bromine or iodine, preferably fluorine

and chiorine.

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

The term aryl, alone or in combination with other groups, relates fo a phenyl or

naphthyl group, preferably a phenyl group.



10

15

20

25

30

 PRSYE!
y

di astereoneric racemates, and neso-forns, as well as
gspecially pharmaceutically acceptable salts
WOZ\%E’}@%&\?M es (including hydrates) of such E§T/1B2006/053868
conpounds, and nor phol ogi cal1& orns, as appropriate
and expedient. In the definitions of formula I - if

THeodx P EsMbESrrihed e dilead &ipthBldylts éi{c%ﬂ?pééfs%é Bither salts with

._conbj nation with other groups, neans saturated,
INgRRicyRCidsr Obr AN 8¢ias nlikg ouyskochiptit aeid, thydsetwemic acid,

-%@%Pé@?%‘#ﬂ%ﬁ%&gl gsggg%éé gaﬁgg Le}ﬁo?srpgﬁﬁg; ?Ta%%’,s' nitric  acid, |

~ phospihapys ,acics aripoopdcid, reibiat xbid, Fermid sicld,  acksie- Ak Ybxalic acid,

tert-butyl, 2,2-di nmethyl propyl,. pentyl, hexyl an ) i
malSi I At RelthyiRTERs Rpld. dHimario SR pSIZe dlaish Tl acid,
cirPafiier ber, PAINRSE e, Caidati Ot B §ifitanliR® 4 Maspartic  acid

al koxy, alone or in conbination wth other groups, ’
methangsulforc aridr athasufpoismcigtrthanedisulioniaacid] gydluenesulfonic

acig‘;( %%@)y@é aglébg%&g@ég%foo ﬁﬁf@m@éggﬂﬁf {ci@fﬁﬂcﬁ&{%ﬁf%’that are non toxic

to Being brgamigmsiodirt edide thiaet exypodrteoft fermulaal ie GRMidRANG&ure with an
L1 uor'bneé chl ori nﬁ_, bror]ani or iodine, preferably .
INoFg3TuT PRES liktan alfalionrarthalkelh bage,¢rdc5ediBm Rydroxige cprtassium
hy@bxicR, EQBRAJHBRIY 9 ' i
_ysat ur at edI c %I [ cld#y%rﬁbog{aer%ngio?%g sfyés%g’ﬁ%@? %pgar{n 6:i c?utlca!ly
aceaptadle sattansierenege capdicopedpytb, "Satiyeelagtionybr basic drugs”, int. J.
18R Yih s ¢lghexyl. and cycl oheptyl. The

C c'I(grnggé}péP’ %ﬁ%%ﬁ?is a preferred group. 30 The term
aryl, alone or in conbination with other groups,
relates to henyl or naphthyl group, preferably a
They GaRRCUgRS @b t %\@%@l@i@/ loemyain @esIol BPOBERESBWEHIC ggbon atoms
and NQafXBEepad h ut C c I ; .
e s o 2o O TR o OploaI o PR, RHUBRITS mixures o
engyiigardars adhdad i kecmatrsychilastéreomers], niiylrebrafnidéastereomers,

. ' roi.odi c acid lfuric aci.d, sulfamc acid

diadEtdbrno BB Mk fias B HpdrEaRRR e Cittad, & ASictiorms.
nitrous acid, citric acid, formc acid, acetic acid,
oxalic acid, s maleic acid, lactjc acid, tartaric

The,piagent YRRIQN gopRMPBETELAL thasedormanviaitires sende separated in
a manner known per se, eg. by column chromatography, thin fayer
chromatography (TLC), high performance liquid chromatography (HPLC), or

crystallization.

Preferred compounds are compounds of the formula |, wherein

X represents -CHa-;

n represents the integer 1;

R' represents aryl that can be mono-, di-, tri-, or tetra-substituied, wherein the
substituents are independently selected from halog_en, alkyl, alkoxy, -CFs, -OCFs,

hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxy!; pyridyl that can be
mono-, di-, or tri-substituted, wherein the substituents are independ'enﬂy selected
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cinnam c acid, palnoic acid, stearic acid, glutamc
~acid, aspartic acid, nethanesulfonic acid,
WEhakes | f oni ¢ aci d, et hanedi sul foni ¢ aci d, PCT/IB2006/053868
p-toluenesul fonic acid, saljgeylic acid, succinic
acid, trifluoroacetic aci d, and the like that are non

t i to | Vi or u o) L
8 e et L R SR TR AR e oy
fuhﬂﬁ}'B thakebaan bl krﬂbmomorear shbgiititetl] vaestein ehg. su‘EtEBﬁthnts are

ydroxi de, potassium hydroxi de, cal ci um hydroxid

m%ﬁm&r\dﬁeﬂy ﬁﬁlecteﬂd‘roratmethyle;aaﬁi%éﬂ@hylp RAA PERBINE H‘&?W that can
I r n t
beg@ﬁggtsﬁmtﬁ =) \%@%I k JFF Sggﬁl%nf\@ b@r?zo'ﬁﬂ%hérl%enz?lg ré¥l:qu1no!|nyl,
orﬁ@qwﬁﬂmﬁl?. 15 The conpounds of the formula I
contain one or nore asymetric carbon atons and nay
be prepared in formof optically pure enantiomners,

Rterbsditis Gyl 1BARREN 0N nSorfd C lli-a%ri @t eeBhSIbstituied, wherein the
di astereoners, m xtures of diastereoners,

sugsliypeis s pranepangeatinselected frohr Bheny, kAlagqns alieeakexy, -CFs,
-OCH:E Erggss Waln'ge grdf%t?on(ﬁﬁ %—/Fﬁto%rrwtaﬁcggﬁ%hkﬁf‘pyndy[ that

enco ures ‘can

casepmmnained, di, oatmub@rtuﬂedowhqoein the, substjtuebis axst inslependently

ol Bt o TeRivke TR SV orlk B bty (s, Pgron, akoxy

camdrﬁyt ainbli 2 X1 betzoMidHye thREoBO P OhiBAY; 8he conpounds
fhe fornula |, wherein X represents -CHZ-;

represents t he |nt eger 1; 30 Rl represents aryI t hat

\f\;ﬁ"i‘j 3 deﬁ Orfor?(;,lm? 1aQ atfbr a- substi t ut ed,
erein S

st are |ndependently selected
fron1ha|ogen aIkyI alkoxy, - hydr oxy,

B S| St s

finfs Id]-ez,subst ituents are independently sel ected
2007/ 046075 PCT/ 1B2006/ 053868 17 from hal ogen,
n rgprgRentsaihraRigoer tF3, - OCF3, hydroxy, al koxy- car bonyl ,

1 ﬁgél t can be nono- or

R%[}E‘ ubs H)% "eéer‘ﬁﬁ [n the substituents are

R’ andiepb anéastdie;ﬂrm fec fendladmbosehyl , hydr oxy- net hyl ,
and brom ne; thienyl that can

Also preferred compounds afe 'corripounds of the formula I, wherein
X represents -CHz-;

n 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

=5 /\/11"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, -CFs, -OCFs, hydroxy, cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxy!.



10

15

20

- 25

30

be nono-substituted with nethyl or chlorine
nzot hj_enyl ; benzofuranyl; quinolinyl;
“Kﬁégé%¥ﬂélinyl; R2 represents aryl that can ﬁgTHBHBGmﬁam
- di-, tri-, or tetra-substitult&d, wherein the
substituents are independently selected from phenyl,
hal ogen, al kyl, al koxy, -CF3, -OCF3, hydroxy, cyano,

al koxy- carbonyl al kyl - carbonyl, and car boxyl ;
They mresant ¢ iRMentian calsp belaignolo, cgmpouaqis of formula | wherein the
[
o EALREAIY B e ML e ARl MR 48 i foria |
ora kl@i&'red @Eib,odrrﬁﬁﬁ%f foyrdoiaxly aralrd;;ﬂaged bwﬂh&inp#efemml meanmgs

ca benzot hi enyl ; thiazo |enyl and
2o TR aPErels NGl 1895 ofSNed 1oh e BbYS GNEgp Preferred

coRfpuAfEed conpounds are conpounds of the formula I,
wherein X represents -CH2-; n represents the integer
1; R and R2 both represent phenyl; and 20 R3 and R4 .

S5, AR BB R R RO s 10 <

comppurd enfarmuileld; whergiepr esents the integer 1; 25 R
and R2 both represent phenyl; R3 is as defined for
formula | above; and R4 represents a radical of the

xrfegfé'géln@s (Bﬁz)oqooy\t@(c_ gn RS represents phenyl that can
nmono-

r tetra-substituted, wherein
the substltuents are i ndependent |y sel ect ed from

. al kyl, al koxy, -CF3, -QOCF3,
n r%e%%%’h?tn%@%ggr 2\1 koxy- car bonyl, al kyl -carbonyl, and
car boxyl . WD 2007/ 046075 PCT/ |1 B2006/ 053868 18 The

present invention also relates tg conmpounds of
R’ g@pr@@pg&, hyghegennalikfe ethoxy-carbonyl; hydroxy-ethyl; benzo['l ,3]dioxolyt;

aryl that can be mono-substituted with halogen, alkyl, alkoxy, -CFs, or alkyl-
carbonyl; pyridy!l that can be mono-substituted with halogen, alkyl, alkoxy, or '-CF3;
furanyl that can be mono- or di-subsiituted, wherein the substituents are

' independer‘ttty selected from methyl, hydroxy-methyl, and bromine; thienyl that can

be mono-substifuted with methyl or chlkorine; pyrimidinyl; isoquinolinyi; or

benzhydryl:

R? represents indolyl; ifnidazolyl; 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 ary! is mono-substituted with alkoxy or -CFs,
especially methoxy or -CFs; or aryl-CHy-CHs-, wherein aryl is di-substituted with
-CFs.
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meani ngs of one or nore of the substituents and

synbol s as defined for fornula I, or a preferred
wermbvdisosnt of fornula |, are replaced by t heCT/1B2006/053868

preferred nmeanings 5 as defiped herein, such as those

defined for the above-given preferred conpounds In

'ni%\;e egé,?rlrelgfag{f{”ef e %EE@ mg}e P {gwsvieerr]rtron relates 10 a

_co‘M‘pﬁJ"Lﬁl'drbﬁerﬁuFae[p%‘é?éiﬁs -(CH2)0.1- or -C(=0-; n

represents the integer 1; is R represents hydrogen
al kyl ; ethoxy-carbonyl; hydroxy-ethyl;

xol yl ; aryI that can be
X%%ﬁéé’érﬁ%s@ St ed with hal ogen, al kyl, al koxy, -CF3,
or alkyl- carbonyl; pyridyl that can be
nono- substituted w th hal ogen, al kyl, al koxy, or
n represents Biednpdet dat can be nono- or di-substit ut ed,
wherein the substituents are independently sel ected
from met hyl , hydroxy-nethyl, and brom ne; thienyl
R't fegresents mdmamﬁoemulbswpmwu erzo] ndldfoxolyr aryl that can be

GO, Y B RL  B EE thercinty

selaptant from hhilogem Sitkiyt, wiiietky, A@féar @ng,tm@r@qbeyaﬁar elioy-carbonyl,
are | nderoendent ly selected from haI ogen,

aliyrapdepyl. apd casBowRdidyhihat &@h; b BRree mredryqubstrtuted wherein
thd RiuBERl¥his e ﬁrﬂﬂﬁe\‘rﬁenﬁgny &3 e i?aré(g#eknt %R}Q{ %Iko;;y, -CFs,

nono- substi t ut pyri dyl
-Op¥er bydrokyoatkdgxyi- eanbphyiaﬂndo;aremmﬁumnbeWar‘ab&mmo or di-

sufBfue0, g B8 B DRl s rocaaBel Blcted Jrom metny

hygRkhansther, an@ftomire; ahighylQat €8 -be mbRs-SUDsIRINd Wish methyl or
di -substjtuted wwth -CF3. WO 2007/ 046075

chipting EaRidYRabet aan |Be amanprHEEtlatgsb Vi | glkyl, halogen, or
cytﬂbﬁrfo‘ﬁw %?' tﬁﬁpgz‘éh'@?t rnoh&e P ESEs i AME Wit '?nétﬁb@ CByridazinyl;

oun ormula 1, wherein X represent’s

: ben(@h@py} benzofuranyi qurnolrnyl isoquinclinyl; imidazolyl; thiazolyl; or

oxazolyl;

R? represents cycloalkyl; aryl that can be mono-, di-, or tri-substituted, wherein the
substituents are independently selected frdm halogen, alky!, alkoxy, -CFs, and
cyano; pyridyl that can be mono-, or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy, -CFs, and -OCF3; thiazolyl; or
thienyi;

R® represents alkyl; cycloalkyl; pyridyl that can be mono-, di-, or tri-substituted,
wherein the substituents are independently selected from: halogen, alkyl, alkoxy,
-CF3, -OCF;, alkoxy-carbonyl, carboxyl, hydroxy-C.s-alkyl, 2,3-dihydroxypropyl, di-
(hydroxy-C1.s-alkyl)-C1s-alkyl, -CHo-(CH2)-NR*'R®, (azetidine-3-carboxylic acid)-
1-yl-methyl, (azetidine—S—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, (pyrro!idine—S—carboxylrc acid)-1-yl-methyl, {pyrrolidine-
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5 n represents the integer 1; Rl represents hydrogen;
met hyl ; cycl oal kyl ; benzo[ 1, 3] di oxol yl; aryl that can
Wo7/#6H6- , di-, tri-, or tetra-substituted, PAEEBIPHIS3IB6E
the substituents are indepergbently 10 selected from

hal ogen, al kyl, al koxy, - OCF3, hydroxy, cyano,

I e T X

mthe, qp;bﬁihdtne@harmhd: mgjoqu&lwias‘te@&twaﬂylf ed(pyrroliding-3-

h | | k
a 08 Hd%ifleth%fén% [z%)fr BEF'QW@"&P%WIC ﬁ%& >%gﬁ:tli@@gester 1y}
t
etlgiﬁggl gﬂggﬁ o2 éié I}é';f:tﬁgg M&gj’l@c ngf t\?py‘-‘rHﬁ%Fn‘e 21eBl®xylic acid

1k5y@lk)d&§ierr}’ét-ﬁlfethybnd B (pyirabding3 @ﬁwxyﬂlhat acith)-byl-propyl,  3-

(oFBRAESAAE a LBls  fpu, gl gprotine

cal“t:&:lx?@:eamdpﬂ y!]Jy pS’PrS)-E(pkrroﬁdthcaimyhe auih @ s@lkylester)-1-yl]-
Wi

dl Sl:gf e ”tﬁo%xé%ﬁ%?,t@gﬁywlaﬁ?‘;g?ga rﬁ,’:}rgoxy-azetldmyl) 2-acetyl, 1-

(2J05%*WP2 rbﬂiﬂh -E“& 10|1y 3»?ér’3b§~§~ﬁizr¥+1lrgtlrﬂfc) 2%@&9' yl' {3-carboxy-

prese S cyc an be
azghiidinylp8-prepiorylbst i ﬁuEemrbw;epgmildtnyé -3-pugipianiy, uent1s(3 carboxy-

o b SRR - R STATR RTRLREn. i ot o

(hydroxX- ewb&yrpmtseﬁkomer ez, B-dingdragsop cwent ®- wdeoxy-s methoxy-
i ndependent [y sel eg,t ed from hal ogen, al k

IOy, -iride-(@tre; NE IR o PYTOGRIN- 128 th&rpyrrm@dm 21-propoxy,
2. %@ésﬁeﬁfnsetﬁ!é@'t  oqugtoaligly - G-y RN B-(2-hydroy-
etm/l)lsmperaz:eﬁft-sl I-atheiyn dejpipatierin-i1 wl@e:bpmcyeﬁ [#ﬂ@m alkyh)-piperazin-1-

h?‘?&?ﬁ‘inca%ﬂgr\(ﬁhwj&é%éyw P'Rﬁm% PPy |  2-morpholin-4-yi-

eth%x? GHﬁN@hQWHHﬂWb O% ﬁ@(aze’udme—S carbogl_té aculzl\% 1-yl]-ethoxy, 2-
(hydroxy-C . 5-al k I? %
[(azatidine-3camRaxyliF ne- Yasid ar &@almeat@r Y] tryqunet Ryf(pyrrolidine-3-

ca@%@fe‘ ?(t(@eT gll] 9&%”% @gﬁ'ﬁh(ﬁkne ra Ta(r eyt“F ficid Cy.s-alkyiester)-1-yl]-
ethaQE{@wtulrdmeéE«d:}armww acmiw -yll-ethoxy, 2-[{pyrrolidine-2-carboxylic
ac@l% ' di ns élrylf f%fg%gﬁx fzﬁ@?-'h?/droxy—pyrroIidine)-1-yi]—ethoxy, 2-[(3-

hycﬁoiqé Wﬂ@lldﬂ'he)ef-gl-]%hcﬁw%-l (@z@ﬂdadb Sdarpbiylier &8-1-yll-propoxy, 3-
3-[(azetidine-3-carboxylic a

[(azsficneapearooxylis ) - acigl) %m@&hyiester )-1-yl}l-propoxy,  3-[(pyrrolidine-3-

R T YA ot Tl oo

yl}-propoxy, ~3-[{pyrrolidine-2-carboxylic acid}-1-yi]-propoxy, 3-[(pyrrolidine-2-
carboxylic acid Cq.s-alkylester)-1-yll-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-azetidinylj-1-oxo-2-
ethoxy, 1-(pyrrolidine-2-carboxylic  acid)-1-yl-1-oxo0-2-ethoxy, 1-(pyrrolidine-3-
carboxylic acid)-1-yl-1-oxo-2-ethoxy, 3-carbamoyl-propoxy, 3-{Cy5-
alkylcarbamoyl)propoxy, 3-(2-hydroxyethylcarbamoyl)propoxy, -OCH»-CH(OH)-
CH,NR¥R®,  3-[(azetidine-3-carboxylic  acid)-1-yl}-2-hydroxypropoxy, ~ 3-

- [(azetidine-3-carboxylic acid Cqs-alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-

[{pyrrolidine-3-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-f(pyrrolidine-3-carboxylic
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, ‘whgnem p‘@e §gg$ﬂtqems. @rﬁogﬁndgpendently selected

20 3-carboxylic acid C, .5-al kylester)-1-yl-nethyl,
(pyrrolidine-2-carboxylic acid)-1-yl- methyl,
wo(@yrd1d75 di ne- 2- car boxylic acid PCT/IB2006/053868
Cl. 5-al kyl ester)-1-yl - et hyI21 2-[ (pyrrolidine-3-
carboxyllc acid)-1-yl]-ethyls
C{:, pyrrolidine-3-carboxylic acid
ac@l saa'kylesigtelr-yl-propgxy, e3-hygroxy-3-[(pyrrolidine-2-carboxylic aC|d) 1-

%%‘5% r o% hgpﬁjg(y% @g?@@@f{'éf% cgagb%?ygc a¥tdl - ¥, Weikylester)-1-y1)-
préioxy; al lethﬁgbw -B- [ﬂzhydkl)reey pykrolldl_n%) 1 i(l] Propoxy, |2—h3édroxy-3-[(_3_
iR gL SR ReR £ ovgi-o-pyrTonh 15 Pebey. 2 hydroxy-

3-Siperazml Ky Iﬁr%békg' 1*2)%%&9%@93{14 (C3:RIgYIiSbagiDeyRpropoxy, 2

carboxylic acid é
hygroxy Syldr @+ hysiropey-thy rnm@ziru tipgopoxy, 2-hydraxy-3-morpholin-4-yl-

' prc%ﬁgai@ ﬁ?ﬁ%@gﬁbt PELRYEH,; REBSOFRE) P-(CH,),CH(OH)-CH.-

NHSQR% ar HO 40k} ANMBQRP ac€D@H,- CH(OH)-CH,- NHSO.R®, -CHo-

(A SHEREY Y L BHoR R CA-RHAGR™ 1. (D RgmNHOOR™,

O@ HIOWLEHENHMOORMNYISO,NHR, and phenyl whereln the phenyl-ring
2-carboxy-pyrrolidinyl)-3- prop|onyl 1- (3-carboxy-

carpyag%l ibei manp=,3dpr & eHylelra-gubetiuteHVOereioHheNFBbSiBIsNtS are

mo%ﬁ%r? iiy%éctg{jl?&ﬁ h&%ﬁggnalag(kg alkoxy, -CFa, -OCFs3, hydroxy, alkoxy-

cardpfyld Iah%%mbm%” g fuggyy[ tﬁah %dn d)ley g&nmetdﬂ afsubsgtitofedx wherein the
o %U—IZ , , rrol i di

subg 'ﬂ’\ﬁ“rt%ﬁf% HN@eqq]ferﬁéf ed fr@nbmﬂ}yi,zhyﬁirqu—gylp% {:.sggpine, and
phé’n)ﬂ 4%%1:5 ﬁn‘i >}Bﬁér@‘! éaﬁ Arinkf v ti‘r%ﬁb or tri-substituted,

roxy Is’eth pi per azi n- 1fy ehoxy
rom halogen, alkyl, alkoxy,

—Cig_, % jjdf%?lﬁ_\}/‘gr o )e&ha?lﬁ) a&[k&)@%gg%ﬁ'ﬁ]nxlp gq%)cz’lxgaog%% carboxyl, and

meZhyiartepdioky n'shdemﬂ -that Iaawybe Inoms- Bhb)d;titm.‘ed with pnetmb(y;:hlonne or
(azet | di ne- 3-car

phﬂ\}éz‘% er-rgmqéa@ (pgn,egg \ylpﬁlcé:%a Hrtﬂl?er be rr}/c!n]o—mdirl o¥ tri-substltuted
wh@ﬂea@ﬂ% 'smbﬁﬁ&é‘ﬁﬁs éreyﬂaheﬁéﬁ@émy delb&BYrFQh! KHIGRsn3-alkyl, alkoxy,

car nox ic acid
-Gz [@f»}%a ohvcdrom xx@@pbeadgxoxbca@oay! alkyl-carbonyl, carboxyl, and

me%e?ve?&ri tr%;( eo}ﬁ%@fgé%%% g tﬁ%ﬂgf‘}ﬁg no&n)gllcj)r iSpRRglinyt; or
R® Ze;br@p&mtsoc‘lanydttm - @arc dpbmoybl cdi-atrl-dor tetra-substituted, wherein the
t

su@tl Ltegtsh é‘?r'g ?&iqrgl){/ %lq.pée;g ?')éiﬂ fhegragr gongistinggof:

hdeéb@V exyaneg! y Oi BCHiR@Irokyptbpyiet bR droxy -Cq 5 -alky)-Crs-glkyl; -CHy-
et | |ne30arboxllc acjw lh gxy

(CFﬂZQ;afﬁBéRf’znéaaet@m@axqar%@%@. acid)-1-yl-methyl; azetldine~3 -carboxylic

aci¢ 8] 5 %ﬁ%@ef}lr%e}’tﬁl S g(%%%(dmé LB U3y 1-ethyl: -

az:b{nb(rqey:s-batbostym &cid aCbé}aLklw asga@ﬂ elyllcathyk; %Kﬁﬁlzeﬁdsﬁe -B-darboxylic

ac'é) B ol i S bar: 2 2oty B anteSn d -Hiroropy

(pyrréhcﬁﬁé—ﬁ'—@a?b@k})ircl Meidiy- Pfyﬂﬁféﬁiy[ (pyrrohdmeScarboxyhc acid Ci.s-
(2- hydroxy-pyrrolidine)- 1=yl J- propoxy,

alky;eﬁge Thylamestyd pypyioelicingr@ycarboxylicp asishlyyl-methyl; (pyrroildme-2-

T I v

ethyl; 2-[(pyrrolidine-3-carboxylic acnd Ci5- aikyle-ster)-1-yl]-ethyl; 2—[(pyrro|idine—2-
carboxylic acid)-1-yl]-ethyl; 2-[(pyrrolidine-2-carboxylic acid Cq.s-alkylester)-1-yl}-
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ethoxy 1- (pyrrolldine 2-carboxylic

a0|%g< -yl -1-o0xo0-2-ethoxy, 1 (pyrrolidine-S 30
WORMVHKSAFi ¢ acid)-1 -yl-1 -oxo-2-eth oxy,  PCI/B2006/053863

3- car banoyl - propoxy, 3-(CLl. %2 al kyl car banoyl ) pr opoxy,
3- (2- hydr oxyet hyl car bamoyl ) pr opoxy, - OCH2- CH( CH) -

ypro
C1{5($Jgée$tan)ﬂ1ey13pozpyboxﬁl-[ p,yretdldme2carboxyhc acidy-1-yl]-propyl; ~3-

iy R ARSIt ki Gl s AT BAREeY -G gcggg;bﬁwamase

-CO-MMerd 9 o b1o k 0 1-
R S AN

(3-earboxyiymobidingh2-acsfy! - pr oﬂo@ycarboxy azetidinyl}-3-propionyt;,  1-(2-
carbol fly )‘fdiﬁyt p%rrog%ln)\gp' ne-2-car I?%%ﬁart?ox%%éggogérny‘ -3-propionyl;

OpoXY, oxy-3-[(pyrroll r
(C&Q)dﬂ)?ﬂQP@—GHl@IF&; B%zr) - Hyorbky-Cesa@fiaxy;  di-(hydroxy- C15aikyl) -Cros-

BBy PRI o 2 KA - Parbo iR Ry DA (CHe)oe
RlewdE@WroﬁdlﬂW Pétlhdk)ﬂ ﬂ-pyﬂrolmwof()proﬁcn@ygfmaﬁn 1-yl-ethoxy;

per azi n-1-

2- [%(Eymaﬁsw @,p?r@z -yﬁ-e&mw,) - pi perl4ARrhygrpyretpylpipeyazin-1-yi}-

ethd )}/%,r g X;g/{pgr_a[z J:) 1 gf Rg/o(?%% ?’é[t4ﬁgﬁ1)5:a|cl)li(y|cl)é erazm 1- )}/, ]pr%poxgb 3-[4-(2-
hygroxe-ebtyydy pipgeainvd rybiFmb poxyd - kaomhohmﬂwl eﬂ’NRS;L R8morpholin-4-yl-

pr%%@%ﬁe@%é&%ﬁ}%l E:S% yl] e hoxy) p%g_pzd(rg_% -carboxylic |
acid C@I‘?a% %@!ﬁ%@gi@wr@h@ne yﬁﬁw'\'w1 -vil- ethoxy 2-

[(pyrm%ee@mmom NRICOR3 £+ s—gbzlﬁsm)ﬂ mﬂhwenyﬂpyrrohdme -2-

| et s ?a ;{Birraﬁme% d:érﬁé ik ‘ﬁcg)g ﬁyl?g%b%ﬂ Li(Syrrolidine-3-carboxylic acid

' carp??yll,%' %crn{j{‘? yRANSAY t2| Rg}(rr&?d?n@-@add?b EJE“H(]: a1kl¥ ester)-1-yl]-

et'ra-su ed whereln
ethaxp, I r2dgPepdendtyl pyrsodidime)-daylf- etbnxhal&agémydadmyyﬂ)yrrohdme) ~1-yi]-

ethgéy bﬁﬂ?zgﬁ?%ﬁﬁwgﬂ’%%czﬁ? &l %koxae&ycaé kf@azgtldme g -carboxylic
acidi C-ﬁélﬁﬁ(tyletstér?d yIF@@P@ié)ﬂ Bqﬂayrﬁiﬂﬁﬂbld—é&ﬁbﬁyléf Bcid)-1 -yl] Propoxy;

endent | from methyl, hydroxy-ne

d
-Gy ORIIBE mRDOSYishcRgH, Gnired EyIROLE Y DRESRAKT | Alrvkmlcine-2-

carbHRe Bolf. 1 Bonodl s Byl RS LI RE 2cid REL M testen-1-
yi]-hllaif@gﬁn,%(gwarow fo?hdme)gl:&l] lpr@irmb M(lﬂﬂwdyoxwwrmlﬁme) -1-
al koxy- car bon -car bon ar boxyl , —
BobyY - PARPR My diods, FRRr et PRt QU CONFSIR™: -
(3- éﬁrbbxﬁﬁkéﬁdmy[ﬁm%%@tho&& 1P[]:%‘i*bé|lldW@@” @érﬁoﬁﬂicdaﬁHFle 1-0X0-

ring-can furt be nono-, ‘di-, or tri-substituted

2- em%erbu(wrtqﬂéhrm%@arhwh@ s agid)-vhépeadeatioyy; 3-carbamoyl-

proBPhRe Schs SRRt ¢ it bl pronony

—O@Iﬂ,{ ﬁkbi(;DH) C&‘I‘I,(g‘JrI\!R31 R%; 3-[(azetidine-3-carboxylic acid)-1-yl}-2-
hydroxypropoxy; 3-[(azetidine-3-carboxylic acid C+.s-alkylester)-1-yl}-2-
hydroxypropoxy; 2-hydroxy-3-[{pyrrolidine-3-carboxylic  acid)-1-ylj-propoxy; 2-
hydroxy-3-[{pyrrolidine-3-carboxylic acid C,.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-(C1-5-
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met hyl ene- di oxy; benzot hi enyl; benzofuranyl;
qgui nolinyl; or isoquinolinyl; or R3 represents aryl

wa tat/owers be nono-, di-, tri-, or tetra-substadniBeahs/053868
wherein the subst ituents ar% i ndependent |y sel ect ed
fromthe group consisting of?" 25 hydroxy-d -5-al kyl ;

di h
aléylf@ple%?% rggé)gkw ) - %fygroaqy@[él (2- @@'exy ethyl)-piperazin-1-yi]-
W%]m% 132C 311 .
prgbgrré{ h Sﬁﬁ&&ih@hﬁ@, ﬁ?gta’?%%)é#\m@cir bo@qﬁé%ﬁ aczlcgli2 (CHe)
Nig30OsR ﬁy ky( p@’!-)(O_H y(DHmvé.tHS(D R*, -OCH.- CHg)m-NHSOgRe's -OCH,-

CARBEFA OSSRt el Brlogfrome umoon

OClev {GHBEL-NHCOB; (awmzdeﬂeesamggmmm“ acBOINHR®'; phenyl
azeti di ne- 3-carboxylic, acid
wiée%n gchﬁhggyiermé %amfﬂmlﬁr olp§ Imorgy. di-; or tri- substltuted wherein the

: suﬁ@ﬁtﬁéﬁ{s‘%ﬂﬁd%&ﬁféﬁﬂ Xﬁe'lébté&'frga}n %abb'gegfémyll a!kox}/ CFS, -OCFs,

pyrrolidi ne- carboylc aci
hydmxymoeahql alkopy-cadiang!, nalk- ccm:b@wl,ylcatboayi and methylene dioxy;

py&%bfs(@\e%p esécg?f)yru?ltgfﬁjﬁggg?rﬁ)jyﬁﬁ&b B& yrker?o—aclj gi-subsﬁtuted wherein
th@sbbwuemlslmle NadSperiidhdy \dalectas ifdm hikyl, ]alk@t)h)ﬁalogen hydroxy,

ol i di ne- 3-carboxylic acid Cl. 5-alkyl
ang %&Ip] ﬂ’é@%l‘”“%ﬁaﬁr‘( Wfdr BTE}TWF AiBg ZlancfHﬁB‘%fo |”89r‘@0|°6)dl §ubst|tuted _
whgf[et]g_ gtf‘e{(%bst!tae&&p&e ShH V\%bgrg%%r}tfgaggggb@d ‘?ro"f‘ﬁ'gky! alkoxy, and

yl ester
hakgeh] Bie0d/ 968843 sa@ttmernylr:ng can further be mono- or di-substituted,

wh%n%l%gy{e: %:ub%ltﬂgn% %gé Sﬁéépél&d%ﬂ )sel]ec’y H P Lyl alkoxy, and

haﬁé@eﬁ Qké@éz&fg)ﬂ ewheﬂeﬂy shioeieidZolyl ring can further be mong-substituted -
i ne-2-carboxylic acid)-1- yl

Wil Y B eSS Bee heou s sl B ey -, o tr-
suget]t%ljgﬂo \ﬁ]eremgfzﬁe%t %gﬁgn yeerﬁ%ﬁ%pend&%y’“@@%ﬂed from halogen,

alkyl, ( 2lkeay, boﬁfspw()(éﬂ:g dhpgroxy 2- exasoy | atkexyeearbonyl, alkyl-carbonyl, -
car%%(gla @gﬁﬁ'ﬁ%ﬁ¥ gltc%hgx%nﬁs:;c}xagog/ﬁ g\wl%:‘.re}'}', saicj_! i%%xazolyl ring can further
beciabhoxyr B susdtiiciedy WheBeipr Rl eubystituents are independently selected
O R e ——
aik%?g-?;gfﬁ#\ﬁgpl érk?i benﬁl %/a Xy; mon%all% ammo )gzalkyl amino;

r oXypf.Opoxy; ox‘flI

pyCaighdg; cmmolmmlmmompynompnmmm erbermyijl atkyl-amino; N-

oA RSt R Aty SHISK n prany
rm@ detr f@tﬁwﬂlﬁe’im’i?ﬁ@h%l) o mﬁls@bsﬂuﬂem/ I\yheretrh @/ substituents are
pi perazin-1-y

indgpprdiTtly S5aqiy | TTBMARGER, iy KOt ey -O8Fpyczoxy, cyano,
alk%Xﬂ%Q?b‘ﬁ fﬂéﬂzﬁgxg] rBS Z'Ehr%o%%l] %{cfﬁﬁe%ylene dlg)((:}/ﬁ Qheny] amino-
ca@o[iyiazld'(arelnnnma%p@anblowg i ccaracfurdf)lerlbel mOBﬂ)-h oy ; or trl substituted,

whére[tr(% RE ts'ugstr{uentscgrreb%)é%lpieﬁdently selected from halogen, alkyl, alkoxy,
-CFs, -OCF;, 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, -CFs3, -OCFs, hydroxy, cyano, alkoxy-carbonyl,

alkyl-carbonyl, carboxyl, and methylene-dioxy; alkyl-amino-carbonyl; dialkyl-amino-
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acid Cl.5-al kyl ester)-1-y1]-ethoxy; _
2-[(pyrrolidine-3-carboxylic acid)- 1 -yi]-ethoxy; 2
wWoLB0{/{4e9m5r ol i di ne- 3- carboxylic acid PCT/IB2006/053868
C1.5-alkylester)-l-yl]-etho§%; 2-[ (pyrrolidine-2-
carboxylic acid) -1-yl]-ethoXy;
arbox lic aci

aéicgréﬁ M&&yt&%&%cq 9p¥[ D ?Hy)&ﬁrbonyi amino, wherein the phenyl ring
caﬁ fUrBre YIS QY - °|d|~d'f5fe)cr1 %Ul&!&it&t@&hﬁ\r’h)é{/em the substituents are

2- [ (3-hydroxy-pyrrolidine)-1-yi
Incsaqe@d@aﬂy gelnetes- fmmﬂi%&m alkyldpkoxy, ~GF- @@mw;iroxy, cyano,

all%i(g( %gﬁ(ﬂﬁ egﬁ(gf)cg%r %y @ﬁ%oa@c' %nd methylene-dioxy; phenyl alkyl-

Caﬂx[wpamtrm | dhomid- e oyl cnn@cucqh furthil - Bs opeKys. 80, or tri-
%&P ["i 'di ne-3-carboxylic
supsttafel) wfiaseineihp: .SLUW]W?!%/%p%r)@ymdgp?fﬁwlvo‘#fiﬂ%ﬁtﬁ@ fram halogen,

g g S’ e gty st glyygaroon,

carporylp ang mgthylene-dioxy; a[kyl carbonyl amino; and pyridyl-carbonyl-amino;

reolidine)-1-yl]-propoxy;
or % %éé Eé%%gﬁ%fcg@wr@ gfﬂuﬁe) 1- yl]-propoxy;
2-am - hydr oxy- 2- hydr oxynet hyl - pr opoxy;
_____ HR82; 1- '
(3 c bo -azetidinyl)-1-oxo0-2-et hoxy;
1-(pyrrolidine-2-carboxylic acid)-1-yl-l1 -oxo 25
whereinh arpresénispyiaryl bdpwédyd; car boxyl i c
aci d)-1-yl-1-oxo-2-et hoxy; 3-carbanoyl - propoxy;
3- (G _5-al kyl car banoyl ) pr opoxy;

R313%B¥% O_B’&%Eéh‘:@ﬁ@tﬁ%yéﬁrgf Op-g%cg%yll OII2 r?em%vicar odxr?/xyqethyl 2-

hyggexyt) - lwdrcg){y]neghyir@myloxyr&@y@b@roxypropyl 2-Cy.s-alkoxyethyl,  3-

hy(%glq&%ﬁiyl es?%% k%%{x@r%]’éa}@ ﬁhﬁﬁmge@wg# o% c()%/s alkylamino)ethyl, 2-{di-

(C12-dipylyammiyio Rethyl pydrbokyrdetisd, 3t-¢@y. palkylbarborphtbthyl 12-carboxyethyl,
or %&lﬁgﬁﬂ@a%yf‘?tl&"r di ne- 3- carboxylic acid

Cl. 5-al kyl ester)-1-y1] - propoxy; 2-hydroxy-
5o L (pyrrolidine-2- carboxylic acid)-1-yl1]-propoxy;
R*7repiasenis/hyairpgesyrmelhylionetizyl; car boxyl i ¢ aci d
- Cl.5-al kyl ester)-1-yl1] - propoxy;
2 hydr oxy- 3-[ (2-hydroxy-pyrrolidine)- 1-yl].-propoxy;
R® 2 hapaesents 3-héthwhy dethy,- pyrot, disegjopit,y 1butpr, OopR-xydroxyethyl,

%@M 3- rﬁg‘%'é([’%ﬁ'hgl 2 %ﬁyﬁrﬁgﬁﬁ? gropyiammo isopropylamino,

n- bg Tﬁfﬁlh@xdrcﬂrr[e‘ﬂmﬂlgmrﬁ) WD 2007/ 046075 PCTI | B2006/ 053868
%’ pl perazi n-I-yl]-propoxy;
2- hydroxy 3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-

F{34p{\ﬁ%g§%§s %Wﬁfﬁl nﬁ{@%%%ﬁ gljm'q@r WY ‘methylaminomethyl,

dimefHpHeniRCH () - M}d&tﬁ@%ﬁethy%ﬁo %@ﬁ&&nmo ethyl;
-OCH2- CH( OH) - CH2- NHSC2R33: ) k- NHCOR3

- (CH2) pCH( OH) - CH2- NHCOR3; 5 OCH2 (CH2)m NHCOR3;

epfEddt OChleyelrd- BHGOR34; - SO2NHR31; phenyl wher ei n
sal d phenyl |9| ng can further be nono-, di-, or
remresgmséhemie@@r 1@hétein the

p represenis 0, 1, or 2;
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substituents are independently sel ected from hal ogen,

al kyl, al koxy, -CF3, -OCF3, hydroxy, cyano,
woskkmaersar bonyl , al kyl - carbonyl, carboxyl, aoaB2006/053868

nethylene-dioxy; pyridyl, erein sai.d pyridyl ring

can further be nono- or di-substituted, wherein |o

3tshe substituents are |nde§endently sel ected fro

R7al wprese@t& Ayl g GarRomiid AlkRyy-carkpayL cﬂ@ioaﬂaﬂﬁwonw aryl,
wh\ég?g S t | Iqméuﬁgﬂyllje rthlg? §Lg{t B?&eﬁ? Smagﬁ’[uté?f wherein the

wher ein stituents are
subﬁda@rﬁscmetlhdemicmmky(tefm a‘bk'thdogdark,cmyyi atkdxy, -CFs, -OCF3,

al ogen: thienyl erein said thien n .
Yy SEROpECHEREY!. GO end Yot ahSV b B ffarviring can be
mEHPS HI-I YeNty @e-SuKkaRRBs RkenkirS ﬂi@@b@ﬁltﬁéﬁ@ alekydependently

al kox and 15 hal ogen; oxadi azol erein said
selgrtag é@rasu wogamga&h alkepyh e@FsaeQ%:nohgmm alikpyyrcarbonyl, and
camo&Plha Jf—élky? rPé}%m’ the ﬁ?’g{sﬁﬁg’i} EaIII ?Ebrfs? %i[- rﬂnn\%’a{ct@f?a -substituted
whfeh@n sth@s;ubtsmeeha; areaindwepdanmnseiycmell fem:ne[ualbgerm alkyl, atkoxy,

Chrbl: o Bhgrigrtionbai cPbpMpBYY UnerdiT e pyrcyi-

rinf@aAWean8ndll aKyor trESunstiakzd WHHRGIFGhe s oi U bRE 1R Mlaebendently
Fing can further 20 be nono- or di-substituted,

selghiadeiromt hadogemsalkyl @fttoxyar @F s, niien daroxy. slkouy-cadponyl, and

calfg{ogg;f(éwgw e\%@%‘ ﬂueo éﬁ%ﬁ@f Irmg I?:%ln%eﬂvon%l l%‘l 'or tri-substituted

whaldiothe mbbmméhts atéWdapanUenw seleailetiofwm halogen alkyl, alkoxy,

_ngngﬁlalrs iéycln oYY ﬁﬂﬁoﬁﬁ a{p%r?i,ggggr$%éqr)fg}1 pynmidmyl wherein the
pyﬁnmw.hg'\bé\% é ;%hao oNdl%}ﬂbstﬂMﬂedNWEEFélw m%msDQstltuents are

al’kyl “am no) - al koxy; phenyl - al koxy, wherein the

—Inq@nemnt%sﬂen@dcémm (halagen, lkyko alkoxy.dand ~Cé: furanyl-carbonyl;

ey us MEBREH T, Bin JETRbRG- BF i BBt wherein he
subgtfdents eXFvidepyddonty selgeted, fromlnieﬂ:b(w Iqalrbmma_thy[, and bromine;
SR SRtrEAn bar BT SULHBRER T hEeaNG 1 ST g Bgnzothieny'
a{k?libbﬁ%fu% YRRt imftlzzolyal Kyl or ShiB 81 L alkdand Wher ei n

he substituents are |ndependently sel ected from
hal ogen, al kyl, al koxy, 30 -CF3, -OCF3, hydroxy,

R CYRGs ol KGSLCEIANY el Lracliond meREbosy! iand: et

oXy,; phén am no- car bony/l’
submmtahewﬂeremn@mecanbémnerluerarebmdepemdentkgn s¢leoted from halogen

alh U IEE 1y OSEr BB S RERSGOHTOR Ry -Cr Wbggein pyridy

can %3mohg3':c§ c;B’ FH-iYstitGHeAN Qvhcrbik Ok - s RS are mdependently
al kyl -carbonyl, carboxyl, and net hyl ene-di oxy;

selattegl framihatogen: BbnY| 3lkeRyat &S, &6 mohYEoR 5pyrimidinyl-

CI—E@I-IJ, %Qﬁﬁ’&i—?ﬁé‘?ﬁ or thienyl-CH=CH-.

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

compound of formula [, wherein

X represents -CHg- or a bond;



10

15

20

25

30

24 carbonyl; pyridyl-am no-carbonyl; _
phenyl - car bonyl - am no, wherein the phenyl ring can
WG 0pT/08075Sbe be nmono-, di-, or tri-substitutedCTHRZENEIIIS6S
the substituents are indep ently selected from
halogen al kyl , al koxy, -CF3, -OCF3, hydroxy, cyano,
kox r bo al kyl -carbonyl, carboxyl, and
nﬁ%y ?%E 31 g%§”1phenyl al kyl 5 carbonyl -am no
wher ei n the phenyl ring can further be nono-, di-, or
Ari- substituted, wherein the substituents are

R ndepresastst | fkyll eexakenli onfivaiasady, cxlagppylsl kbygroxy-ethyl;
|
beg%Efjll, 3 g%& I )Hfﬂ?éﬂplggg%coa% l?e(1 %é)n &%Efu%gc% @ﬂﬁ%ato}gen alkyl, alkoxy,

-C&b,k yoir - alaybmnryd)nyarriun ophmy_cﬂ mati nty Ida—c ar ttaredbsﬂmecb wherem the

pyﬁ@ﬁrtﬁéﬁﬂéﬁ bBYrﬁbﬁtﬂgﬁbstﬁiﬁbBMith ehldgen, Akpr %PVCF?,, furany! that can
2- hydr oxyet hyl-, 2- hydroxy-lr-h dr ox

begpﬁg;q) sub{stﬁyted \Qlﬂgnmtmwdhm(ppy—@mmyl or brom:ne or ?l/.lranyl that is di-
su%et@t.eg{ \g{t k%%ég %é%?laﬁfzmje%ﬁyCiﬁ%ﬁ?/l%gtpé@n be mono-substituted with

am-nget
m@hYICﬂJr Schdbring; apymn):letyhyisoqmr(cxﬁnyl benzhydryl; imidazolyl optlonally

reb G Plr Sty SR Doty Shgall: o X represents

,c(?_ﬂs)cgna Fglr@h}é@,@hng@éé}yl R32 represents hydrogen,
, or ethy 20 RSS represents nethyl, et hyI

propyl |sopropyl butyl, 2-hydroxyethyl,

: Rzg'egFeﬁ opgﬁy @%BM IM@Z}@M %;E‘g%ﬂ%l fﬁ‘,@r‘lb?ﬁ]ﬁg% y%ﬁqqﬁ @Wiggspemally

_mdﬂ%) rptp&rqd;ethais chyohse)xmm bubstitbiedr wkh etidiyden, alkyl, hydroxy, or

cy%]rgr,rgf ﬁg th@w@tchﬁﬁkg@m%{taﬁaloggnnpg{%| Iy benzothienyl; thiazolyt;

or fHiBfe- et hyl, or 2-di nethyl am no-ethyl; k represents
the’integer 1, 2, or 3; mrepresents the integer 1
or 2, 30 p represents 0, 1, or 2; WD 2007/046075

r® Prgg/ésgagoﬁ{dgﬁf?;ssﬁidyl that can be mono-substituted with alkoxy, alkoxy-
alkoxy, -NR*'R®2, morpholino, piperidino, oxo-piperidinyl, oxo-pyrrolidinyl, pyridyl,
or phenyl; or phenyl which is mono-substituted with phenyl, pyridyl, alkyl, alkoxy,
dialkyl-amino, morpholino, N-benzyl-N-alkyl-amino, (dialkyl-amino)-alkoxy, phenyl-
alkoxy, or tefrahydro-isoquinolinyl;

or R® represents the following group:

/N
----- Z—N  N—R®
N/ |
wherein Z represents phenyl or pyridyl; '

R represents 2-Cqs-alkoxyethyl, phenyl, pyridyl, phenyl-alkyl, hydroxyalkyl-
carbonyl, alkyl-carbonyl, eycloalkyl-carbonyl, or phenyl-carbonyl;

* represents hydrogen or methyl;
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25 R35 represents al kyl; al kyl -carbonyl;

al koxy-car bonyl ; cycl oal kyl -carbonyl; aryl, - wherein
wotdar/@sys-ri ng can be nono-, di-, tri-, or PCT/IB2006/053868
tetra-substituted wherein t substituents are

‘independently sel ected from-al ogen, al kyl, al koxy,

R f@ﬁreé%reta@ﬁvi aRieriiny RS, PG e Ry Ao,

di-, tri-, or tetra- substltuted wherein the

subst ituents are independently selected from
R*hagrgsentsaphemyl-GilkGkly , (thergpnigorin Hjdihsxydouble bond being

pr?fﬁFaQﬁJ%ﬁg bﬁ\ﬁr\éé%n apﬂ‘%nxoﬁ%rp %)éz[!nong‘-r 365— 8} ﬁwsubs\‘ﬁmﬁéﬁ ' RBherein the

subel’itn@nis uset irtdle edderme seleatdd érosm U&dlogelme FHHS]I aaﬂxoxy espec:ua[ly

s BEEIR 5 BESH GO R ot e i

_prrldyl wherein the pyrldyl io ring can be nono-,
di-, or tri-substituted wherein the substituents are
i ndependent|ly - sel ected from hal ogen, al kyl, al koxy,

Xy-carbonyl, and carboxyl;
Pr %%EﬁO%FWPQ%\AE ﬁ'l"ﬁa' %g pyridyl-ring can be nono-,
- N-[08)-1 1bensybs{4-beheg-pipdrar - tryh)iBosubityl| iINrhbengt-benzyl )-
| ndﬁpendent |y selected from hal ogen, al kyl, al koxy,
uoropysty-pheaylsRerYIaliiSey - car bonyl ; and car boxyl ;
pyr -
Py NS a8 SO | T ML oI S80S b
3-(Brtdﬁlpm‘nd‘aﬂuyfyoheeyié@padamldﬂn hal ogen, al kyl, al koxy,

e B M A a2 90 o B MOERSH - onc-

3- (Bﬁ'tﬁﬂ@tbrﬁﬁdﬂ@l pﬁ@h§|94abq@mm33re | ndependent ly sel ected
fromneth ydr oxy -mstpég Bromn
t hi bln[wl !sn Fylta‘riﬂ baey RS HARE: w Fxquelyli-thmethoxy-

: enyl - 20 al kyl;
phgﬁﬂz1 ?%enrﬁfl t%rLz?ﬁ acpfnﬁlg]?z%: yl }/al Kyl ; ory
. thi b!z[ww bansz zhbenm nlwla@gewb %aw et S-3-methoxy-

oS ol B BRI e ueni s are

i nqu@@ﬂ&lbbhzyl%taﬁb‘eaﬁwprp@nalzm DGHFB- OE@FWCEI:B Cﬁ- ke,
X ri -
tﬂfWﬁ@reewbe@ra@l ﬂz(é L{e&ﬁ%@r}%ﬁ&mp'& am
tri-substituted, wherein the substltuents are
i ndependent |y sel ected from hal ogen; al kyl, al koxy,
FurtieesprefapaiBcorhpaurads/ef Bowgd@oe: pyri mi di nyl - CH=CH;

eap B3I Ty gLt T EaN e ap AT i o SRURE- e pyriin-2:y-
beniw)esi(mrﬂuoed)mbﬁ@tJpﬁeayt)%ar)ﬁammwnd of fornula 1,
Wherrﬂ [(S} -1- Benzyt -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-trifluoromethyi-phenyl)-acrylamide,
'N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-[4-(4-pyridin-2-yl-
piperazin-1 —y!)—behzyl]-S-(él-trifluoromethyl-phenyl)—acrytamide, '
N-[(S})-1-Benzyl-2-(4-benzyl-piperazin-1-yl}-2-oxo-ethyl]-N-(4-benzyloxy-
benzy])-S-(4-trifIuoromethyl-phenyf)-acry[amide, :



10

15

20

25

30

X represents -CH2- or a bond; WD 2007/046075

PCT/ 1B2006/ 053868 26 n represents the int eaer 1. Rl
WORANMAIENt s al kyl : cycl oal kyl (preferably  PCI/IB2006/053868

cycl opropyl); hydroxy-ethyl 28 benzo[ 1, 3] di oxol yl ;

phenyl that can be nono-substituted wi th hal ogen, :

al kylysed . YR - kW _i6.ar goTs

ChHSPRRLy 5 TR B s ponshy B
yi-gipbsazirt-tryhtlenay §-3- ddieif eordemthyl-pheng aetylamiste, al ky|

(B A A b R AP S Ao

1yl aRyetiiyad-(£affiudhemBeBPpBemE)-bérylaetidey th et hyl

hydr oxy-net hyl , or bromne, or furanyl that is di-
S UbSCt-Berarlt 3 b RYFY RiRssa@N a1V 2risorgtny N o @rigurimicin-2-

s+ BRI PR AP S L SRR Boppamce

i m NEHBeapyli Dtafiran-cnp metiykipingrazin ddywtdxoedthyl]-N-(4-

T L ey

i ndRl[yd)-1 -B@h_@lﬂzzlwbeﬁﬁylipmabkm-ﬂﬁlm@@b@thquw-@dembm
al kyl 4;‘{(he.s ecially 15 nethyl); phenyl that can be
bendio3-strbdiuptarediviw benihp@yERlida) kyl | hydroxy, or

CY R 0f. VoL S il SubSh bUt e iR, ha y
AT BRRERA A BBy e HOR I D BN PR eRS
bemar2 ¢& triflsoramethyl-pheyylj-aerlylantide, can be
nmong- substi t ut wi t.h al ko | koxy- 20 al.kao =N
> R PR raXo-prgar g 2 Y sler o f -S4
pyrﬂmzwbléﬂhyzyisrmtmﬂncyﬁoln@tléyl-pmarnyn%ﬂyémidy, pheny!l _
whi ch is nonho-substituted with 1L‘)rglenyl , GP%rl ?{P/I ,
al kMHI(S)all-Bersy!-2-t1-herayl-pinaraan-imgi-gHoior efoyil-N-(4-ethyl-benzyl)-
N =k A -raf] £di al kyl - am no) - al koxy,
S (%@ﬁ)ﬁ%‘%wgéﬁ%%f%@ﬁm'ﬁgm o-isoquinolinyl; or R3
r e i€ £Brt-Behhyd - 2-pd-( bmadigyldremapth)-pigsrainN-yRB38-ax6-ethyl}-N-(4-
erein Z represepts ph | .or pyridyl. R31
T e e N Ve L W
phelﬂé{lS)ai-Bléhzyl@-{ﬁ-%ﬁﬁiyﬁ‘kﬁénz;ﬂfbi@@mﬂinJ%ll]l@bx@-@l‘r@‘l}wl(df
g_cloalkyl-carbon¥l, or ﬁheny - car bonyl ;
pyridin-2-yl-benzyl)-3- (4-trifluoromet yl-phenyl)-acrylamide, |
N-{(8)-1-Benzyl-2-[4-(3H-imidazol-4-ylmethyl}-piperazin-1-yl}-2-oxo-ethyl}-N-
(4-pyridin-2-yl-benzyl}-3-{4-irifluoromethyl-phenyl}-acrylamide, _
_ N—[(S)—1—Benzy172—(4—benzy!-piperazin—1-yl)-'2-oxo-ethyl]—N-[2,4']bipyridinyl-5- :
yimethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1-Benzyl-2-[4-(4-isopropyl-benzyl)-piperazin-1-yl]-2-oxo-ethyf}-N-(4-
pyridin-2-yl-benzyl)-3- (4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-oxo-2-(4-thiazol-2-ylmethyl-piperazin-1-yl)-ethyl]-N-{4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide, '
N-[(8)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-{4-pyridin-2-yl-
benzyl)-3-p-tolyl-acrylamide,
N-[(8)-1-Benzyl-2-ox0-2-(4-pyridin-3-yimethyl-piperazin-1-yl)-ethyl]-N-{4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[{S)-1-Benzyl-2-ox0-2-(4-thiophen-3-ylmethyl-piperazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyi-phenyl}-acrylamide,
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30 R32 represents hydrogen or nethyl; WD 20 0 7/0 4

60 75 PCT/1B2006/ 053868 27 R35 represents alkyl,
WOHPHEEr bonyl , phenyl, pyridyl, or pyrin dPRY/IB20%/§3868

R4 represents phenyl - CH=CH 26t he configuration at the

doubl e bond being preferably trans) wher ei n phenyl

subN [y ot (R dfar B Rietd ??f’éé’ﬂ??%%z‘h“a“ogfné""'
etl'qlh}léw (4-nghilioary I bm@:%[ﬁf—ylﬂwrm&my pmfgij)bﬂﬁanmle |
i t W (S%enév&e?ﬁ?ia BrRb= AP PP L ety -N-(4-

pyNitHZﬁz ;é o pem y{&r@ﬁlﬁﬁmbﬁétﬁgﬂprmmf@?*lﬁmbe(l) 2- oxo- et h

ben «3 4-trif ro
y| -b- )eh)lae)ﬁzgicapp(ogy ;pyru‘n@hn -5-ylmethyl-piperazin- 1 yE) ethyl] N-(4-

) -2- th
ekl e e U e A L B S R
enyN)[(&)GT ﬁeauylkzk(aé} byl Piperabient yE }-2-0x0-ethyi]-N-(4- ethoxy—
beqx%/[l) %g& g %ghgnﬁ)eéc%iamléeyl ) - 2-oxo-ethyl ] - N-(4-pen
3 (R: ggsy fJBé%ﬁn@Iokaz @Eﬁﬂbdiﬁ-%yﬂﬁ%iwmlﬂﬁrazm 1-yh)-ethyl]-N (

1- benzy erazin yl)-2-0xo-eth
pyrthrp %y](bgnwlt)ﬁoééytnﬂuoromethyl phenyl) acrylamide,

Phe iNbB(gn zgfﬁié’ ﬁngl qerﬁggéﬂrﬁémﬁﬁ 1-yl]-2-ox0-ethyl}-N-(4-

z azin

py ﬁdnh E-ﬂ-mwlshm ﬂrﬁiﬁa(ﬁﬁmy!mﬂaq}yi -acrylamide,

N e e T
3-polyi-3e oﬁa

trlflu omsth phen b&i ent - benz ) propi onam

i deN- {($)JHBQEI|ZYb4?@P<Qr (40’6&‘9@ E‘fbﬁfﬂ?fﬁ/ inerazigrieyl-ethyl}-
N- (5!' éﬁ@q—%—ﬁ%@ﬁ%}d%%z((ﬂflcl';ﬁl?%me'tﬂrlfiﬁ{eﬁ% %cvjy”lé(ljrﬁd'ez oxo-eth

pyri
beniy( S)-Bﬂeﬂazylpmi(ii-&nenmytqilﬂy@ﬂazmhgmﬂ Ixaethyl}dridderomo- phenyl)-

-G PR S BBy ) - 5 (4-tr 11 Ubro m et hyl
phﬁg;@ 11'%?}52%/' ?—gl%nzyél npz|§>/era€||np1e rygz% 0xC- eg/hly)l] 32(401:):)(%)meot ﬁhenyl)-

N-rgtryienappraciyin |

N-[(S)-1-Benzyl-2-(4- benzyi piperazin~1—yI)—2-oxo—ethyi]—N—(4—ethyi-benzyi)—
3-(3-fluoro-4-methoxy-phenyl)-acrylamide, ‘

‘N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl}-2-oxo-ethyl]-N-{4- pyndin -2-yl-

benzyl)-S-(S-tnﬂ_uoromethyl-pyr:dln-3-y!)-acrylamlde,
N-[(S)-1 -Benzyl-2-(4-benzyl-pipefazin—1 -yl)-2-oxo-ethyl]—N-(4~ethyl¥benzyl)-

7 3-(4-methoxy-2,3-dimethyl-phenyl)-acrylamide,

N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1 -yi)-2-oxo—ethyl]~N-[2,3']bipyridinyl-5— '
yimethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[{S)-1-Benzyi-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)-acrytamide,
N-{(S)-1-Benzy!-2-[4-(6-methoxy-pyridin-3-yimethyl)-piperazin-1-yl]-2-oxo-
ethyl}-N-(4-pentyl-benzyl)-3-(4-trifluoro methyl—pheny[)-acry[amidé,
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| ben zyl)-3-(4-trifl uoro nethyl -phenyI ) -acryl am
i de, 30
woNoj108s074- Benzyl - 2- (4- benzyl - p| perazi n-1-yl ) PRTOBRDOGEIR6S
yl1-N[4-(4-pyridin-2-yl-
pi perazin-1-yl)- benzyl] 3- (z?trl fl uoromet hyl - phenyl ) -

N [RS8k Bamayt-2.44 oongdrmigeraging v b2 ore WS Cogiraon

4 I 4-trifl Orom
phéhk' NM%thﬁ'W%ya&g?n&é@ YD 25071 046075

PCT NI- B2P Oz BI8BE4 - bzezyI piperazin-1-yl)-2-oxo-ethyl]-3-(3-fluoro-4-
m%}lﬁ%»gyl\éffqp_yﬁeﬂéxrqyﬁ gBészl)Dé&yfaﬁﬁé@ 1-yl) - 2- oxo-eth
NI IR’SI aadmz}i 32 bl@aﬂylsﬁ:&erazi(m‘r Wztd:xmémyqibwi {pheitydro-

E 1HNSPQU‘('Q“%%é/I)g}?erb’IYHé‘I’&IzIrIfIUQE%III?thIIS'é?I‘ﬁI‘IYI) -3qylgmjdes - penzy

I 2
PR e e R ket e
afﬁudJeo -4- tﬁﬂuoromethyl -phenyl)-acrylamide,
vl N@%)G‘I enzy ?ﬁg}&gﬁgg geragfon ﬁlél oxo e P] sz%é) nest
yInYéthﬁL:’lp(ir ~BiflLBromathy - pb’ény?Lzﬁbr?Iamm@t hyl ]-3-(4-trifluoro
Y

henyl ) acr¥)l am

N[ IIsﬁjSIﬂ @@ﬁ%)ﬂr?-zéﬁi nmmﬁ@zwwﬂﬁwmpe% HAY4(3t- y1 )
dlm@thﬁéfﬁn’fg Bﬁqpbégk ﬁyl Zhrrtiert I‘¥E)t %crylanhde
) abriydrenyl- hid(S) 1-benzyl-2-(4- benzy[ prperazm -1- yI) 2 -0X0- ethyl] -(4-
4- I 1-yl)-2- th
ol SR YT - 30 (Aot 1 1 wor ot byl

phﬁ ) t-Behy) 1 A8enzyl-piperazin-1-yl)-2-oxo-ethyl}-N-(4-ethyl-benzyl)-
g@) Benz{/@:& yer?zp |pe¥<'212| n-1-y )] 2(oxoyeth y)

§1ﬂ]-'0Nt Mﬂf&tqﬁmth%@h@w@ asnﬂamtqei, fl uoro
t
e [ U RO REF TR 1. 4 chioro-Benzy)-2;xp-ethylLN-(4-
pyriim-23yypenz¢j- B;(H}tnﬂu@mmqjyylrphnnyh emr)yamm; zyI ) - 3
4- | he
T B 2 pRRG R A P o By s i 41
ber)’iy] 3\1(4-&rﬂ@bmfheﬂ@nwér)yn §c rhidef | uo rorret hyl - ph
-acrylam i - Ben | -2-[4- 4met%/
e b (S T EpaRA-Aka i DA TP a1 ) <thyij -4
{
Pyl Bl Ml sRaNbdroma iyl dticry qondemide,
zyl N-ZES)AII—B&HB}IIE;# 4 -benzyHpipgrapier bzi)?-dxoreihy-Noié (4 piydin-2-yl-
p'péwfrw M)zovrfﬂfrbé&vﬂhyﬁ AT B PRI AN Py e

yI 6\‘03 -1-Benzyl-2-[4- 1H lmldazol 2-ylmethyh)- plperazm 1-yl}-2-oxo-ethyl}-N-
-1- Benz i m dazol -4-yl met hyl ) - pi peraz

(4- pwdln )ﬂl bgn@ﬂgse(ﬁﬁyxﬂgjornmethw -phenyl}-acrylamide,
ac':fﬁ)g‘lmgg@z,% 15 PeBEN oAzt - Y5 BN IN ’fm_@mﬂ-benzyl)-
3-(4-methoxy-phenyl)-acrylamide, ‘
N-[2-(4-Benzyl-piperazin-1- yI) -2-0X0- (S)-1-pyridin-2-ylmethyl-ethyl]-N-(4-
pyrldm -2-yl- benzyl) -3-(4~ tnﬂuoromethyl phenyl)- acry!amlde _
N-{(S)-1-Benzyl-2-[4-(6-methyl-pyridin-2-yimethyl)- p:perazm -1-yl}-2-ox0-
ethyl}-N-(4-pyridin-2-yl- benzy!) -{4-trifluoromethyl-phenyh)-acrylamide,
N-[(8)-1-Benzyl-2-(4-benzyl-piperazin-1 -yl}-2-oxo0-ethyl]-N-(6-morpholin-4-yl-
p'yridin-s-ylmethyl)—3-(4—triﬂuoromethyl—phenyl)—acryiamide,
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N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazin-1-yi)-2-o0xo0-eth
yl]1-N-[2,4"]bipyridinyl-5- ylnmethyl-3-(4-trifl uo :
WO 5@%&6’@)@ phenyl) - acryl ani de, 25 PCT/IB2006/053868
{(S) 1- Benzyl - 2-[ 4- (4-i sogropyl benzyl) - pi perazin-1 -

-yl]-2-oxo-ethyl}-N(4- pyr
n- 2- yI -benzyl ) -3-(4-trifluoroneth
- pH‘éﬁgﬂ))L-Beng/gl-aaﬁzldbenzyl-piperazin—‘i -yl}(2-oxo-ethyl]—N-[G-(Z-oxo-

ey U B PR PSR St Ay TLRF R ey asnsanicer
zyI N& f )-1-BehzylH2- b@rﬁlzgdl b}ﬁeraﬂhawﬂ i-oaorath)apwc(e phenyl pyridin-
1§

g 1- Benzyl - benz%I g Z|n 1-yl)-2-o0x0-eth
3- ygmqt 44ptyﬂw"pmezhxhphe@® -acrylami

P\% )(4 %ﬁewi aﬁéﬁaﬁﬁ Iy g P’ZH&n -3- ylmeth AN [(S)h1y|ben?yriJ 24

benaybm-wfa)zneﬂ %W)I—gnom(ezthyl] -3-(4-tri uoromethyl phenyl) acrylamide, '
fdj%g 1 B%p ?% @yb%gr)(l Elpe éﬁ:lﬁlﬂﬂf a! 'B?(B@H’tylflqe[ﬂy ﬂph%ﬁ{/l—
plpéﬁﬁkmz‘l meﬁiyst@tﬁﬂbmmw%dmyl) acrylamide,

p| erazin eth

Ty Bomab N plpertriod erspi BNERpPeaSr
1L R7R06/ 053868 29
ylmﬁilﬁ?'g)d(ﬁ m nz@%zé)q[dp?i‘%@i)’fgg\}%l uor o- 45met hyl - benzyl ) -

[ peN z@(ﬂ)rﬂ-—&enyiﬂl-%fﬁieéaos dlmethyl benzyl)-piperazin-1-yl]-2- oxo—ethyl} N-(4
pyng{rh M Bﬁ@%@ §’ %élél;l éhy*?%%@[]yl)) a%ry amlﬁr' fluo ro m

N{M )33-11 - BeNAN2= If)éh Bptpctibaipithyl) Qk@e:azathyzm Mnam phenyl)
oxo- et hyl } 4 pyrld in-2-yl - benzyl)
’é@yf'@lﬂfa Y‘d@ﬁ?"@b/ﬂt#ﬁfya yl )-acrylanide, 5

N R B e et Polbn it 1 o 8oty IRV ety iRy -
(@?mmr_(irpheﬁwaacb;dame 3-(4-trifluoronethyl - phenyl ) - acr '
X ET - B eI e s Zi R B NS v

| aceWIdtmNoQ ‘bzﬁ&llhqacylrﬁ&h?b}%)(—tﬁfﬁlﬁammethyl phenyl)-acrylamide,

acr

et hox
N P kBB oot 2D 0B St OB it b
pyrIHW\ ég)’bél}f}}lﬁél'ﬁl\hll(#ogie 4yl prr}efn I&&c rlr%'?lﬁ)?i phenyl ) - acr
yI &N (3¢-1-Benzyl-2-(4-methyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
' S)-1- 4- t hyl - benzyl ) - pi perazi n-1-yl
3- (4][\{-”%& g?én%tﬁ %W%(%CW%W {;]%1 n-2-yl - ben
zyIN- g%j(ﬂsérﬂzyi bl-'(qf-@é'fﬁiyll)blpe@é.ﬁﬂw -yi)- Eétﬁ(b}ét -NegB-(2- methoxy
y% Benz pi per azi n- -2-0xo0-eth
ethcgﬂ pnan(iw %vmmw!éﬁ)zgﬁrtfﬁiugt%w&?mh%f ;ﬂ%@@e 15
tr I )
i pg 2\2| 52 Y% @& &ﬁ%yfp[p‘bréé‘in - DO RN ML [ BB AN
piperazin-1-yl)-benzyi]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N- (6-methoxy-
pyridin-3-yimethy!)-3-(4-trifiuoromethyl-phenyl)-acrylamide,
N-[(8)-1-Benzyl-2-{4-benzyl-piperazin-1 -yI)42-oxo-ethyE]—N—thiazoI-2j
yimethyl-3-(4-triflucromethyl-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-triftucromethyl-phenyl)-acrylamide,
| N-[(S)-1 -Benzyl-2-0x0—2-(4-thio phen-2-ylmethyl-piperazin-1-yl)-ethyl]-N-
pyridin-3-ylmethyl-3-{4-trifluoromethyl-phenyi)-acrylamide,
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N-(4-pyridi
n-2-yl -benzyl)-3-(4-trifluoronethyl-phenyl)-acrylamd

WO)07/046075 PCTAB2006/053868

N-[(S)-1-Benzyl - 2- (4- benzyl BEI pera2| n-1-yl)-2-oxo-eth
yI] 3- (4 br ono- phenyl’) - N-

RS BB DR haiT ﬁ"eﬂﬁ%%91e.’f9¥‘i~l\'zpse§w&-ét h
yln?{étﬂ‘y!% {Aﬁnhﬁ@r@ﬂeﬂ fbﬁérry!)%&'y,amlde

-acryl'am de,

N {455 )11 Bonayli2 oh- s arigetyi-pinesasinn vy Piose-ath} beyricin-
3o ‘ﬁ*f’““i’e*oﬂﬂ?ﬁ@)/b?‘ewe%a?s@% ani de,
- N [MS)S)It- Benzwz-[lk(%mnetyiy}-berwmmpaaiw1 YH-2-oxmetbty-N-(
pvrﬁﬂlﬁ e oba P B defasreme R pe - SRR acr yi am

i d Benzyi-pi erazxn -1-yI}-2-0x0-1-thiazol-2-yimethyl-athyll-N-{4-pyridin-
OVE Benzyipipgrarin-1yh 2. yimethylghyll-N-(4-py

2 yyb?nm)(%(ébtrﬁ};umma i phory ABeTidRy. 2, % di - m
h}f éSSB qegélh%\@%cgyt%%ﬁjﬁg)qrazm -1 e¥I£2 0X03 ethYI} N2[6 mg{hﬁxy— :
ethylahﬁmb)Epi}rrﬁi’r] Biyiryeihgi] /8 4~ﬁnﬂuoromethyl phenyi) acry[amlde
4tr|fluoromethz ?é {1] )
ﬁ%&g:ﬂ -Banai - - PN ERPEF el kg chohy @(@ %Ih@xs@pyndm
3- yﬁﬁéthylzjg( tﬁﬂ%n@ﬁ@%%ﬂgﬁ%crylamlde

hoxy- 3- net hyl )-acryl am de,

N- [N-E)S)]J Bemnzay2- (Z—t()ean’éplpﬂrazpm-ﬂeyithxo-letpyl)-Nz{Sd@hydnmxy

ol 1o B B AP e

and\l—{(S) -Ben zyl -2-[4-(6- et hoxy pyr|d|
erazin

o M(}sm PR rossebaioeratind 4'¥|P?ﬂxecﬁt6¥gi§§gzgmeg%ﬁy
tr]ﬂuaffﬁ%wﬁ@gﬁg I\V-\gép&gﬁ Iog&zg atﬁ%g%@{/l) 2-0x0-eth

yl]-3-(3, 5-di net hoxy-

ToEBERad e LS AN 8T b aimgry i graseqion o

the Ylideaded thefntivaed hérein) especially malaria.
et hoxy- phenyl ) -N-(4-pyridin-2-yl-benzyl) - acryl am de,

- in dyﬁ (e%oa,rg@ﬁtthe %n\ééntf‘éﬁn@{éteeweeé FRbhiod-teh \nd 18EmBAD and/or

N-T4- (3, 4-di hydr
prevgritioogol bfe |drs@:s,els) mestieyed - Bsreim; tespetiady onelahigl -splte method
| am

con%’@rﬁragc 2 IME¥R "'hgzt(ié? SURBAL-Bi %@r@?pﬁutfax)y)ac‘élvgxgmgyﬂt of a
dunbi-of dorgiy Il - benzyl )

- (3-fluoro-4-trifluoromethyl-phenyl)-acryl am de,
A further aspect of the present invention relates to pharmaceutical composit'ions
comprising a compound of formula | and a pharmaceutically acceptable carrier
material. These pharmaceutical compositions may be used for the treatfnent or
prevention of the above-mentioned diseéses. The pharmaceutical compaositions
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 suspenéions,

nasal, e.g. in the form of sprays, rectally, e.g. in the form of suppositories,
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N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo0-€th
yl]-N-pyridin-3- io ' ‘
woybemisbyk - 3- (4-trifl uoromet hyl - phenyl) - acryl aoraige06/053868
- N-[(S)-1-Benzyl - 2- (4- benzyl 3|g| perazi n-1- yI) 2- oxo-eth
yl1-N-[4-(3- di nethylami
‘no- propoxy) - benzyl ] - 3- (4- net hox hen% - acr | am d

parerpeiady) .8 [(i18e- f@”’ﬁ@ﬁ MCI'QD(SQJLH S\ IHBIORSA q{m@syq)r)topmally,
o §RH el creams orafls, ¢

N-[(S) 1- Benzyl - 2- (4- benzyl - pi perazin-1-yi)-2-o0xo-eth

TRV 1R 1 108 UShePh POPROLRG P] FAEA | ghingupreparation
of Eﬁné&btﬁ@ﬁ%’émﬁfﬁ%r@fcﬁ‘tﬁe eath&ht dnd/ér @M\@h@orﬁ)@ﬁzb@ above-
2- 0x0- et hyl ] pyridi n-2-yl-benzyl)-3-(4-trifl
m%‘lﬂﬁemweﬁhenyl )-acryl am de,
N-[(S)-1-Benzyl - 2-(4- benzyl - pi perazi n-|
-yl)-2-oxo0-ethyl]-N(4-norpholin-4-yl- 20
Theagmoglligtiodr #ther pﬁhnmmmﬂtﬁﬁermbmtwr)s can Peaaffadted in a manner

W'\‘R—!‘{‘&@ ¥ Bep%)z/tprﬁznfoé(ﬁ@ﬂr’é%lﬂg,%/ LN rt4(s¥ze for example Mark Gibson,
Ed%f ' @h&rrﬁawéutk@%nzvréror%méndrr l émwormmwdn phesy Heatthr Group,

| Engtqwc@;i, TSN, 200 4RBEWNGEP0 pi PerSenes1agd Fraatis ¢ dihgrmacy.

20 L%dlr\{;\ J??nﬁlﬁfaa&;biﬁé rbcgreﬁe of Pharwgwgp $ojence) by bringing the

dela(yibauihenw'ip))uads ycbfafnrdm]a 12(5r Iibaefi wmﬁeem;dallgz dogepthble salts,
optronarpy 3200 mBindTe Y otlﬁ)erp ﬁﬁreer%g')gutlca}fy i Ehhisd into a

a(eﬁro%y Bl ﬁ'i:rﬂst?aﬂdrr Remzbthar (ithtsuithblo herebhy, inof ehytapeutically
acr y am e

compa{itstp- soligepr iauig- rqam@%ﬁﬁeﬂ@s chif deairsd, \uspahphawpaceutical
@LP%LM et hyl - benzyl ) - 3-(4-net hoxy-ph

acryl am de,
N-[ 2- (4- Benzyl - pi pera2|n 1- yI) . 2- 0XO- (S) 1-pyridin-2-

| met hyl - 5
Théﬁr‘;?"m ngls )ehtf ?%"é'!ﬁ'i@l ! §or :Ehi ﬁb?Y?'P%|PB%m§[m3%%§ﬁ5 copositions

a3y arbdse u@eﬁ(lﬁ) cdmﬁﬂ&tl@ry by bﬂe (- mmetd ther therapeutlcally useful
sugy“dln -yl methyl) - pi perazj n-1-yl ] - 2- oxo- et hy

Hapsas @.gr 2 IO’fhEb’eﬁ” priprE: T, uinpines, ddvigl ohloroquine,
awﬁ%ﬁ% g@%@%@g& mac%wlm:;pI E)ag?nacéclqur%n%) Jl p)e_rox_:%a;( , 2ntimalarials
(arjérblsikhr( Ganmnﬁﬂ‘tbér n-adteyllmate) pyrimethamine-sulfadoxine antimalarials

|n- - % 4-trifl o
(o Bor SRIKATE prov DR RGHGEES wes SooApigyREe).  acroline-type

anﬁ@fa‘nﬁ?&o Qﬁﬁ@ﬁ&ldlﬁé and other antiprotozoal agents like ethylstibamine,
enzyl - 2- (4- benzyl- i perazin-1-yl)-2-oxo0-eth
hygqc)}(yspm!tp@n(cmegxd:entamldlne stilbamidine, quind@pyramine, puromycine,

propamidine, nifurtimox, melarsoprol, nimorazole, nifuroxime, aminitrozole and the
like.

The present invention also relates o 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 1o be understood as referring also to the corresponding

pro-drugs of the compound of formula |, as appropriate and expedient.
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pyrrolidin-1-yl)-pyridin-3-ylnethyl]-3-(4-trifluorone

t hyl - phenyl ) -acryl am de, ,
WO B[/ 08p751- Benzyl - 2- (4- benzyl - pi per azi n- 1- yl ) PQFIB2@6A51868

yl]-N-(6-phenyl -pyridin 3- yggnsthyl) 3-(4-trifl uo

romet hyl - phenyl ) - acryl am de,

Ther (Jgﬂéél%@ﬁzgfy tl}(—? lﬁ?nﬁ&lza o]f ¥he) pp & en(gII znven olnnen%aryb]e prepared

acd@)@(ﬂlﬁy' toptﬂéer ?c?déaules}"&esénl@é’@ idréiv! lesBetidiy rdsf HESE MR in the

hyl -p : acryl am de,

exmn %9’[3] nzyl - 2- (4- benzyl - pi perazi n-1-yl ) - 2- oxo- et h
yl']1-N-[4-(4-phenyl
pi perazin-1-yl)-benzyl] - 3- (4 trifluoromethyl - phenyl) -

In geteydlaali degmical transformations can be performed according to well-known

s St 5 e SEn] P B B M) 2Bty

© procdgBy bhroagr yl am de, N-{(S)-1- Benzyl 2-[4-(3, 5-di

- met.hyl -benzyl ) - pi perazi n-1-yl ] -2-oxo-et hyl }-N-(4-
pyridin-2-yl -benzyl)-3-(4-trifluoronethyl-phenyl)-acr

Preéé%ﬂ%{pggﬂﬁgwqipifﬁr elH%yir-pl perazin-1-yl)-2-o0xo-eth
yl']-3-(4-fluoro-phenyl)- N-(4-pyri di
n-2-yl - benzyl) acryl am de; 15 2
Rl Benzyl - 2- (4- benzyl - pi perazi n- 1- 2-0xQ-eth
nW]E) N- (4- et hym benzyl)- 3 - n(H ZC}LH N’9< ~R!
Bo% | ugy o ph@y )- aceylami-der  Boo. N
2- (4-benzyl - pi per azi n- H yI -2-0x0-eth
y|"] HG (2- hydr oxy- ‘
acetyl am no) - pysd'di n- 3-yl net hyl ] - 3- (4- tr1f|uoromsthy|
- phenyl ) -acryl am de, 3
N-['Z (4- Benzyl2p| perazin-1-yl)-2-o0xo-(S)-1-thiazol-4-
yl methyl -ethyl]-N(4 20
pyri di n-2-yl -benzyl)-3-(4- trlfluoronethyl phenyl ) - acr
yl am de,
N-[(S)-1-Benzyl - 2- (4- net hyl - pi perazin-1-yly) - 2- oxo-eth
yl]-N(4-pentyl -benzyl) - '
3-(4- trlfﬂguoromst hyl - phen@l ) zacryl am de,
]‘({_' ~4"Benzyk- 2- (4- bep i perazin-1- R*). oxg< eth
yI

[ 6- éiﬂbt RBXy- etRhoxy')I pyrid G

]-3- (4<E‘r‘rf‘|—uorvrretha/l I-Ph nyN)\-}JcryI am'

et

|de
N-[([_é Q Benzyl - 2- (4- benzyl - pi perazi n-1-yl9 - 2- oxo-eth
yI]-N-[4-(4:ethyl -

p| perazi n-1-yi)-benzyl]-3-(4-trifl uororrethyl-phenyl)

aorylLam de, _
SJ{ - Bsfgzty|lor2@§|4 benzyl - pi perazi n-1-yl)-2-o0xo-eth
Pyl] \f\l-( -met hoxy pyridin-3-ylnmethyl)-3-(4-trifl
uor onet Byl - phenyl ) - acryl am de,
N-[(S)-I-Benzyl - 2-(4-benzyl - pi perazin-1-yl)-2-o0xo0-eth
ylI]-N-thi gzol -2- 30
| et 4-trifluoromet hyl - phenyl ) -acryl am de,
ynﬁg}w((N,k\# _ yl - phenyl) "y

R3O N\)
Y

8]
4
R,O 8
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N-{(S)-1-Benzyl -2-[4-(2, 3-di rref hyl - benzyl ) - pi per azi n-
1-yl]-2-oxo-ethyl}-N(4- pyri d i n-2-yl-ben zyl)-3-

(Asddykd-L uor onet hyl - phenyl ) -acryl am de,
wol\zlff?'izd’égsd} Benayl - e onos D (e ohi PCT/IB2006/053868

phen- 2=yl met hyl - pi perazin-1-34)-ethyl ] - prr|d|n3yl
nmet hyl - 3- (4-trifluoronet hyl - phenyl)-acryl am de, WO
2007/ 046075 PCT/ 1 B2006/ 053868 32

S E_n(q\i 1- Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo-eth
PPN pyri di n-4- ylmethyl-3-(4-trifluo

Th%oﬁ@é e @B RyhihoAGd Y| &R b8%ou Ied W|th an N- 4-subst|tuted piperazine
1- Benzyl - 2- (4-furan-2-y pi perazin-1- S)

2 by *‘gy‘x iptchA gounlipg ¥ |&$Ilﬁat315/m?@19ﬁ§/5t|@1 @& yor TeTU m a solvent

sukf BB e B Sl ST EnFpretgnes of 7 Gasgsh g Homio's

baﬂ;eyltﬂletﬁylamnetdnle—rth(uyﬂlmorphohne to give the intermediate 3. Boc-

-deﬁg{tég;p?”% Eh?p%eg%c% )t;Er rﬁﬁ?’i”@e:; with HCl.in dioxane to give the HCI-

salttolf Zhd émﬁe@ Wémﬁd%éa@wmc# ¥4n b 1R Hedith a7 aldebydb Wrivative
thyl -ethyl]-N-(4-pyridi

5 (nger mshigliyg agigafion, ¢qnd,tmﬁfeaﬁpe irpiRen ey depietpr) in methanol in
th@?/ﬁn‘é@eﬁncé\" &l tﬁhq%]sgeg%ll» %s (¢ eﬁﬁ%%'nep'to PBFAZLA- Linstable imine

intetrhgdiiai® whichpy lredimed:%atyt MEBWMC]IHIE Hotehydrideuo rgmmtﬁwd;econdary

her | - I de, , . ,
arfip thietraSgiate 8 ST baunt f.5n be geyiated Pyieilfy 28 a5 chipride 7
= EX]ln E‘éuﬁta%lé‘%yeﬂymdedbw 8r ﬁbemnﬂhib :M'the %resence of a base such
trifluoronethyl-phenyl)-acr

asmH[J("sjs bagRnoy - Qarpaxﬂaqagla Bi é’eFaQ[”H tzy §hg helo ob segaupling /
acﬁ\/%;uyr{a; ﬁef%{eﬁ?lsﬁéﬁnr%éimpc rqTETY. if a solvent such as DCM, DMF or
acegmityile} aidd (4 the pfdasocemdtahbyabe |3heim3als)ng ‘sl Esed @jethyldmine or

N- Rﬁe[%i%ﬁ”oip@é'ﬂﬂ? Qé’e(tﬂeﬁ’é‘ﬁkmePb’é‘?%Q DEfﬁ"‘EH)" 2-0xo-eth -
yl]1-3-(2-fl uoro-4- trlf

uor onet hyl - phenyl ) - N- (4- pyri di n- mﬁ % acr
Thed@'ocerqdwecf@hﬁtﬁm@@awtl <PQJ'FH9IP@3| Ofafoé @1 gep |n scheme

2 §tgﬁ§ tb&%ff'@% lvégmlﬁﬁtloﬂrcﬁ\fﬁﬁsérﬁgifngélp ar&@[rxglr%r‘%%‘ § With&h aldehyde

erein, especla
deemhmda e rjundarheonditiems isimilake|tat wse odesaibedi oabdve} tohgive the

t ment. and/ or preygentiagn of the
SRR dy g Rec Bl LM o o Fy 88 BG Soer g acid ehlorice
7 COBRTH $h AGLMERINESV St ke iDQ;Mi 0B labbl%ﬁttnlé |n the presence of a base
pharmaceutically active anount of onpound of
sueh @gtianig'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 Hiinig's base, triethylamine or
N-methylmorpholine to give the intermediate 11. Hydrolysis of the methyiester
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 o give intermediate



A further aspect of the present invention relates to
phar maceuti cal conpositions conprising a conpound of
wole67déas | and a pharnmaceutical |y accept abl e pgiigiofdiosssss
mat eri al . These pharnmaceuti cagl conpositions nay be

used for the treatment or 36 prevention of the
above-nenti oned di seases. The pharnaceutica
conpositions can be used for enteral, parenteral, or
adm ni stration. They can be adm ni stered,
Sdbgﬁk .

Or "eXanple, perorally, e.g. in the formof tablets,
coated tablets, dragees, hard and soft gelatine
capsul es, sqQlutions, enulsions or suspensions,
-nasal , e,gﬁ,in the formof sprays, rectaIIXJ;C
the i f supposi tories, WO 2007/046075 oG
Pﬁalgfé 6/053868 /lg parent eral Ly, €. QhHAlgrm

ctlon sol ukions or infusion sol U |on§
topically® e.g. in the formof ointnents, credns or
oils. THe invention5also relates to the use d0 a
conpound of formula | for the preparation 5 of
phar maceuti cal conpositions for the treatent and/ or

2

prevention of the above- mentioned diy s.| TweCl or OH
production of the pharnaceuti cal conp03|t|ons can be
effected in a manner which will be famliargto any

per son skllled,pﬁ¥the art (see for exanple Nh,kﬁ

G bson, 10{&fitor, Pharnmaceuti cal Preforwﬁ1 |on and
Fornulatléyg\l alth goup, Engle ,/EE:
2001; Refingion, The Sci ence and Practl%
Phar macy, g |%|on Phi | adgl, phi a Co

Phar macy and SC|enl ) by bringi t he descrlbed
conpoundsHof fornmula M~or theif pharmaceutically
accepta salts, optio [y i qglnation W th
otherztﬁi peutical ly val ua gybst nces, into a 15

gal eni ca Nadn1n|strat|on form tegether with suitable,
non- tOXICx i,ngrt, therapeutically onpatible solid

or liquid éhrrier ,materials and, if desired, usysl

phar maceut i b,/ﬁﬁj vapts, The conpounds oﬁHggfﬁu A,&m
or the above- nt|ﬁ¢$ pﬁarnaceutlcal conpositio

20 may af in conbi nati on w t hpéries

ot her therap?uti ally useful substances e/d% th

ot her anti ial g 1ike quinolines (qU|nFne Q 14

chl oroqui ne, anodi aqui ne, mefloquine, primgquine,
tafenquine) fperoxi de antimal arials

HeG ' /CHN-?
)Y N A

|
O ACHz)0 4
4/1\0 O
3 17 1° T R
~ n(H2G) f::THxHC
N
i A
o(HCY (\N/"\m RS © g
37N N O 18
R3S
RA/-‘kO C F{1)J\Y
19
Y=Cl or OH

for X = -C(=0}-
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(artemisinin, artenether, artesunate),

pyri met ham ne- sul f adoxi ne antimalarials (e.qg.
WOF 9[9[) hydr oxynapht oqui nones (e.g. atovg

acrol'rne-type 25 antimalarials (e.g. pyronari

and ot her antiprotozoal ager’s |ike ethylstiban ne,

hydr oxysti | bam di ne, pentam di ne, stil bam dine,

qui napyr amine, puronycine, propanidine, nifurtinox,

147eh i Reprolesta anareseRearc e o Witk bl SfeRedS Give the

anth® g@ééﬁﬁ Pis@viﬁméﬁﬁe@feéc@éﬂhéeﬂ réd“u%ﬁve SAI&ldn &éhditions
Vi Vv tot e compound of forrmula | as such. An

y
withe i ralifydeoderivating olin aosolveniaueh |si BCMher grsiagitile in the

3 6/053868
I ne)

| pr%sfeglé . ugstoglﬁq ttﬂéce(ctg n\%{g){g%@ﬂjr@ 383 ttt‘? 'i'&fbc?rg% LESRABADS the final

compounds i 1t of éaovemebapk direthie. ahﬁe?ﬁﬁ?a&ﬂ#ﬁ@?@cylated with reagent 18
PCT/ | B2006/ 053868 34 The c ds of the for
NGt EHBABRES OR oR et RBAVR ORI NG o0 1 TalULPH YR aive the

G ¢ri bed herein, especially as
_ fmgescrﬁ?%&{(?% RS RS

in the experinental part. 5 In general,

all chem cal transformations can be perforned

according to well-known standard nethodol ogi es as

described in the literature or as described in the
ThBrfoG@.dimgwqubiesmeBtratmtm inventidn eatrplo utod dindf trfeoscmﬂeathereof

é@ /R2H1nH2C)NXR1 Boc~-NJ O+ CD

A“EE%'EE‘PW&W SIreSteim™®-R1 3 1 2 2 Rn(H2Ny ©

JN-X~R1L R3 H::cRhNRI HCl x HO O 4

Abbreviations (as used herein):

ag. aqueous

Boc tert.-butyloxycarbonyl

Bu Butyl

DCM Dichloromethane

DIPEA Diisopropylethylamine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

EDC N-(3-Dimethylaminopropyl}-N'-ethyl-carbodiimid
ELSD Evaporative light-scattering detection

Et Ethyl

EtOAC Ethyl acetate

EtOH Ethanol

Ex Exémple

Fmoc Fluorenylmethoxycarbonyl

h hour(s)

HPLC High Performance Liquid Chromatography
HV High Vacuum

LC-MS Liquid Chromatography — Mass Spectroscopy
Me Methy!

MeOH Methanol
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ORa Il Y7 Y=C or OH R n(H2C) JIN X~RL R3/"N JN
Ra~O 0 8 WO 2007/ 046075 PCT/ | B2006/ 053868 35 Schene

WO 2007@780c- pr ot ect ed ami noacid 1 can be coupCEaBaM4/i53868

an N-4-substituted piperazing 2 by the help of a

coupling / activating reagent such as EDC or TBTU in

.a solventg_gjz ch as DCM DMF or acetonitrile at it
M h the p'fn ?\é of a base such as Honi g' s base,

Mg ri et hyl Hﬁb@@gébtrblséﬂ?i yl mor pholine to give the
i nternedi ate 3. Boc- deprotection is usually achieved

PBSy react Phgsrhalg bHifered $3iingi oxane to give the HA -

It of jne i nternediate 4 which can be
pretit uxedb%%faﬁdné% al dehyde derivative 5 (under

PyB&duct i vBeamtriazole -dengittisqysrolidiacighesphomem not
depi ct ed% iag rret%no {en i 0o the presence of a base
such as PFFURIARIPSABAE, form an unstabl e imi ne
quart er nedg@dritiiech is reduced at it with sodium
borohydride to give the secondary amne internediate
T 6. Conpoi®ed BrepgTabkeacyl at ed by either an acid
satchl ori desaﬁ l(a\{d:. C) in a suitable solvent |ike DCM
or acetoni triTe in the presence of a base such as
SKHoEDg A DéBimetbylaminaremogen-d -weiatladiu (Yl =clibfiddy t he
hel p of Bilmdhmhylpgofpﬁiﬁemmmaki(ﬁlgkaG,a%|)t such as
or TBTU in a sol vent ,as DCM DWVF. or
T_BEBgt oni t aﬁ‘%"@l*“%f’?ﬂrﬁtr}%é\i &E&é@rﬁ@@%‘?y"émﬁ&% tel{piyorpborate
TERWoONi 9' s Pgafyiakfih€t hyl am ne or  N-met hyl norpholine to
ive the final conpounds 8 of formula I. The
TFgrocedurEFiffmeOaCk&tiCm@tﬂ)arati on of conpounds of formula

T it § of 020 RE CERTIRRErdP LTy T o%ter o wi th an

tr al dehydereteteionutahe Ygiven (undeutesondi tions simlar to
hose descri bﬁd above) to give the secondary am ne
UVi nt er med?!HB¢'¥8E whi ch’ can be acyl ated by either  an

visaCi d chl ggjpe |
General Procedures and Examples:

HPLC conditions:

Analytic: Zorbax 58 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 Agiient Technologies.
Eluent: A: Acetonitrile; B: H>O + 0.05% ammonium hydroxide (25% agq.). 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% EtzN. 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 fiow of 100 mL/min.
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7 (Y=d4A) in a suitable solvent |ike DCM or
acetonitrile in the presence of a base such as

wdi@sesbase, or a carboxylic acid 7 (Y = Opcrhgadobyesases

hel p of a coupling / 25 actiyating reagent such as
EDC or TBTU in a sol vent sucly as DCM DMF or
acetonitrile at it in the presence of a base such as
Honi g' s base, triethylamne or N-methyl norpholine to

E)gﬂn’(pﬁeqhe internediate 11. Hydrolysis of the
t'hyl

ester group by a base such as sodi um hydroxi de
Step 1a sol vent such as nmethanol at it [leads to the
i nternedi ate carboxylic acid 12. The acid 12 can
either be-reacted in 30 an acyl ation reaction und
condi tions as descri bed above with an N-4-substi]
pi perazine derivative_2~0 give the final conp¢unds 8
of fdtmula t, or conp 12 can be reachggya '
I perazi ne 131 7h acyl ati on reactron und
condi tijons yas descli bed abeve—+te—givo=i nter nec
WO 20907/ 04607 3BoRENT | BZDD6/ 053868 36 Schene Zf
On(H2O)/RR2 HA x H2ZN O~ + R31j~H N
HO95 10 0 R4, 1k y Y=A or OH @

n( H2C1) N(H2ZCO)R2 R3*"NCH R3/"NO1 R O 12 H R4-
O11 HCD 2CN~ IN 13 Boo XI RL R RR n(H2C ~N
"Boo n(H2C) ~N X~Rl1 (

(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 Hiinig’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
mixture was washed with 1 N ag HCI (300' mL), sat. aq. sodium
hydrogencarbonate solution (300 mL) and brine (300 mL). The organié layer was
dried over magnesium sulfate, filtered and concentrated under reduced pressure to
give 4375 g (91%) of [(S)—1-benzyl'—2—(4-ben2yl-piperazin—1 -yl}-2-oxo-ethyl]-
carbamic acid tert-butyl ester. LC-MS: tg = 0.80 min; [M+H]" = 424.34.

Step 2:

[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl}-2-oxo-ethyl]-carbamic acid tert-butyl ester
(2.5 g, 5.2 mmol) was dissolved in dioxane (20 mL), followed by the addition of 4 M

HCI in dioxane (30 mL). The mixture was stirred at ri for 1 h, the solvent removed



10

15

20

R3/"NNoml R3* N | O R4&~O0 $ R4/~014 R2 RI1
n(H2C)/ N(CH2)1-2 R3*\N Rt 0 O (CH2)al R4 17 16 Rz
WOr%éqiléﬂé}jﬂﬁ ~NH x HO O R3”N yN | R2 n(H2C) rBCT/RI004/(33868

R4 0 15 R3/~N Noml O18 R @lQO 19 WAY Y= d or OH

for X = -C(=0) WD 2007/ 046075 PCT/ | B2006/ 053868 37

A ' _ , i ons, .

ungéh BRLEQ pocgift haHE festiitFined BRI TEY 9Bk 8B guant. yield
of Whi(Bh1imneylt21é4-bepadipisbraridet-yl)-Sduet-ethegl]- M pentghbenzy!)-3-(4-

iR EBearacdrine St G O e -0 gBomioy wer -

32afgsodi um tri acet oxyborohydri de as the reduci ng agent
to give the final conpounds 17 of formula I, or the
am ne 15 can be acylated with reagent 18 under
Stééd’?diti ons as described above (depending on the
ature of Y) to give the final conpounds 19 of
formula 1.8, The follow ng exanples illustrate th
i nvention do not Iimt the scope thereof. All
s“are stated in C

HCI X HoN | ©
N
)

N
O
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl}-acrylamide hydrochioride (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 0
reflux for 5 h, cooled to rt and sodium borchydride (0.6 g, 15.8 mmol) was added in

several portions over a period of 80 min. Stirring at ri 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 concéntrated 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)-(8)-2-(4-pentyl-benzylamino)-3-phenyl-propan-1-one. L.C-MS: tg = 0.77 min;
[M+H]" = 484.44.

Step 4:
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Abbrevi ations (as used herein): 15 aq. aqueous Boc
tert.-butyl oxycarbonyl Bu Butyl DCM Di chl oronmet hane
wOoRbPEAsDE | sopropyl et hyl ami ne 20 DVF Di net hylPCanprws/asss68

DMSO Di net hyl sul f oxi de EDC I\JP(B-

Di et hyl am nopropyl )-N -ethyl-carbodii md ELSD

Evaporative |ight-scattering detection Et Ethyl 25
Et OH Et hanol Ex Exapple Fnoc
pbonyl h hour(s) 30 HR Hi gh

Per f or mapce Li dui ¢ Chromat ogr aphy ~ HV H gh~"Vapuu Nf\@
LC- M5 | d }hrpmat ogr aphy - Mass Sp 3 N\NQJ

VELATY veOH Met ol WD 20077/ 046075 Pd B2006/4053868

38 mn mnutels) JMS Mass Spectroscopy ¥ @

buffered saline {prep. preparative 5
-Benzotri azol e- 1- BXy-tris-pyrrolidi
hexaf | uorophosphat FaC

in an inert atmosphere, trans-4-trifluoromethyl-cinnamic acid (217.4 mg; 0.098
mmol) was dissolved in 2 mL dichloromethane followed by the addition of 1-chloro-
N,N-2-trimethylpropeny! amine (16.4 pl, 0.122 mmol). Stirring was continued at rt
for 1 h. This solution was then added to a solution of ﬁ—(4—ben2yl-piperazin-1-yl)-
(S)-2-(4-pentyl-benzylamino)-3-phenyl-propan-1-one (43.5 mg, 0.09 mmol) in
dichloromethane (1 mL) and Hanig's base (39 ul). The resulting mixture was stirred
for 1 h at i, foliowed 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 concenirated 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-bénzy[-2—(4-benzyl~piperazin—1-
yi)-2-oxo0-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:

> So¥eae
Sos "

' N

N A

[ o)
N

) A
5

Acylation of 1-(4-benzyl-piperazin-1-yi)-(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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' Exig]

quant. quantitative rt roomtenperature sat. .

saturated i o SK-0002-A
WO26¢Bi4oegs hy| am no) - f errocen- 1-yl - pal | adi un( | pcrabiooso3s6s

e Dinorbornyl phosphi ne Compj,ex (Fl uka 44696) TBTU

O Benzotri azol -1-yl-N, N, N , Nt et ranet hyl ur oni um

tetr qu bora EEiﬁTrle }amne TFA
PreRaray %"{”T'Q ac1,| Witng trg: IHOFE’W%WWW?O%?‘%pW 4 mg,
0.09% mﬁﬁcﬁp%a\ﬁémi.lgrfﬁg (CE) %’)”oﬂ N-[B)MLbesyl- 2&( t&&r{zgﬁp\bbﬂiz‘ﬁ{ -1-yl)-2-

Vis visl Geheral 'Procedures and

oxa@hleulwdﬁsoenmzueﬁtzyldﬁ (BoriBasropwetsg- Mmmal)@@mamgdm LE-MS: tr =
€ Technol ogi es. Eluents: A

acgliﬁg]rgl tril %ISE Z%tHZO + 0.5% TFA. Gradient: 90% B 5% B

over 2 mn. 25 Flow. 1 mJmn. Detection: UN s + M
PreHﬁ) hative Zor bax SB Aqua colum, 20 x 500 nm from

®At Technol ogies. Eluent: A Acetonitrile; B:

H20O + 0. 05% amopi~um hydroxi de (25% aq.). G adient:
80% B 10% B over mn. Flow 40 nmJm n. '

+ M5, or WV + 30 Chiral, analytic:

col um, A Orﬁn 10 m El uent A Et0—| +
t 3N. nt 1B: I\hexams._Lsfgx;r_a.t_l c con
60% B;” ovVer 40 m I mJm n. i _' 1

may vary, depe g on the conpounds.
preparative: As [anal ytical conditions,
Whel k 01 col um, 250 mmand a flo
WO 2007/ 046075 P

Acylation of 1-(4-benzyl-piperazin-1-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenyi-
propan-1-one (43.5 mg, 0.09 mmol) according to the procedure described 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)-‘E-benzyl-2-(4-benzyl~piperazin-‘!-yl)—2~
oxo-ethyl]-N-(4-pentyl-benzyl)-3-(2-triflucromethyl- phenyl)-acrylamtde LC-MS: tg =
1.04 min; [M+H]* = 682.49.

Example 4:

; . USRS
AT A - /\N@r'\

N

ﬁ MeO

Acylation of 1-(4-benzyl-piperazin-1-yl}-(S)-2-(4-pentyl-benzylamino)-3-phenyl-
propan-i-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-
ethyI]-B—(4—methoxy—pheny])-N—(4—pentyl-benzyl)—acrylamide.‘ LC-MS: ig = 1.00 min;
[M+H]* = 644.50. '
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Step 1: \ H N BocHN 1J N' + BocHN COCH CN) 5
(S)-2-tert-Butoxycarbonyl am no- 3- phenyl - propi oni ¢
g, 11.3 mml) was dissolved in DV 5
WO%b 5&%&3 (5.9 g, 11.3 mmol ) and HOnig' s bas],?g% 3?%%633868
g, 25.99 mol) were added, 8| owed by
1- benzyl - pi perazine (2 g, 11.3 mol ). Stirring at rt
Examwplednt i nued for 8 h, followed by the addition of

Et OAc (400 nl). e io mxture was washed with 1 N
aq. HCl (300 nL at. ag. sodium hydrogencarbonate
sol ution (300 and brine (300 m.). T | ganl

| ayer wa r edcover magnesi um sul fate,
concenf ed un er reduced pregssure t

HaLe

9190 5
[(S)-1-benzyl QB4 benzyl - pi pérazi n-1- yI) |2 X0- et hyl
]- carbamic acifl tert-butyl ester Mg ~tR = 0.80
mn, [MtH"' = 4 . 15 Step 2: Boc HCI x H2N O
CND CNJ

[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl)-2-oxo-et hyl
Acyladianbanf ¢ at-tenaipipaiayin-eyh4b)-244-genha-tgnzPagine)-3-phenyt-

o LalBriede B0 $70 e BRgRAL I Tl ol HEsdibed for the

prmafanmre ofeBxaghpier edvigth transk®methbixy-tineaséd weitk (17.6 mg, 0.099

| ved Y0,2007/046075 PCTL| BR006/ 053368 40, unde
mm@ G pr-asBiri@4al SRA0TA é@%ép'pﬁ@zﬂ%1 “yl)-2-oxo0-

el . =
S G e (%sr?znyr"*‘pe.“sg'r TS &
[My-HJ = &6g4.50ent yI - benzyl ) - 3- (4-
trifluoronethyl-phenyl)-acryl am de hydrochl ori de.
LCGMs: tR =0.56 mn; [MH ~ _ 324.26.
Example 6:

/\/\/O/\[:j /\/\/@/\0

b FzC

Acylation of_ 1-(4-benzyl-piperazin—1—yl)-(S)—2—(4—pentyl—benzylamino)~3—phen_yl—
propan-1-one (43.5 mg, 0.09 mmol) according to the procedure described for the
preparation of Example 1 with 3,5-bis-riflucromethyl-hydrocinnamic acid (28.33
mg, 0.029 mmol) gave 55.5 mg (82 %) of N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-
yl}-2-oxo-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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5 Step 3: HC x HZN N CND HCND N N -
N-[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yl)-2-o0xo-eth
woXhd7odboe4- pent yl -benzyl)-3-(4- io PCT/IB2006/053868
trifluoronethyl-phenyl)-acryl anm de hydrochl oride (2
g, 5.55 nmol) was dissol ved 4¥n nethanol (50 ni),
followed by the addition of triethylamne (0.562 g,
5.55 nmmol) and 4-n-pentyl benzal dehyde (1.076 g, 6.1
The m xture was heated to reflux for 5 h,
coaolig o rt and sodi ym dorohydride (0.6 g, 15.8

I) was Added in €ral portiong over a perl%g O

1,60~ B Stirring-at as continued for
oIIovved by thé addition of water (2 ni) ur &
was ~concentrated under reduced prew
resi due was added water (100 ni) and’t prodott was

extracted with EtQAc (3 x 100 nL). The conbi ned
organi c |layers were washed wth brine (100 nL

in ap inadt aiasphethbRnery Alianing sethylester Bydragiforide )(5 g, 23.2 mmol)
wa%%l&ﬁﬂx‘)efcﬂr?ﬂnééj}q% 00 Jﬁ%yﬁa?g}m@ﬁeaﬁweeadcg ifiGn OF %‘E(Azbs 2 mL, 23.2

materi al” was pur| ogr aphy
migl) Iandagmpenlﬁgmrmmehyﬁew g, 232 dmalp Tdieveix@de wys refluxed

for' 4y EbalBo b iy GRRAEY GEHE AARR o sophemgprofuehdn. (18 0. 348

mméner pbiEdd: StiRting Wasd contifued [iBb' min, #8h éé’t sebR#n %ydrogen
V\D 20071046075 PCTJI B2006l 053868 41 N N NN HCNJ

- cafbonaien(agn qmgrrﬂLhwﬁ@ggﬁ@g@nd the product was extracted with EtOAc (2

< A7) {1 ESRMATEAN LT, Sd i B (0038 croo

ovéymageesiddi sukatepfilidredcamaitioe sblvent was evaporated to give 7.35 g

o] of 2y R RO LTS S Prpvhprabionia a8 analyl fter oo 2
sligﬁt? Xeg@w Addedvso A= @Qingerr[l\mﬂ = 340.31.

enzyl - pi perazin-1-yl)-

Step 2:

In an inert afmosphere 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-propicnic acid methyl ester (7.0 g, 20.8 mmol). Stirring was continued for
45 min. Water (250 mL) was added and the product was exiracted with DCM (3 x
150 mL). The combined organic layers were dried over magnesium sulfate, filtered
and the solvent was evaporated under reduced pressure o give the crude product

‘which was purified by column chromatography (silicagel, EtOAc / heptane = 1/ 4)



(S)-2-(4-pentyl -benzyl am no) - 3- phenyl - propan- 1- one
(43.5 ng, 0.09 mmol) in dichloronethane (1 nL) and
base (39 ul). The resulting m xtur

Wogt"f ‘@&é for 1 hat rt, followed by the add??if@]%mg 053868

water (3 nmL). The Iayers werdd separated. io The ag.

| ayer was extracted with dichloronmethane (2x 2 nl)
io ghe é.he o @Y c?Qﬂ 2-fagamiy-teny el 43 \(\Hrﬁludfdrﬁ@thyw;ﬂﬁenyl) acryloyl]-

nesium sul fate, filtered alnd concentrat ed, ynder
ameRluEa - -phendprepionisacd mrthyl dHiee (Wil far 1 ieddmiy IM+HI"
5358@) TLC (silicagel, heptane EtQOAc =1/ 1) to give
ng (58% of ‘ _

N-[(S)-1-benzyl - 2- (4-benzyl - pi perazin-I -
St%/i ;7_- 2- 0x0- et hyl]-N-(4-pentyl -benzyl)-3-(4-trifluorone

H I -phenyl)-acrylamde. LG 15 Ms: tR = 1.02 mn; .

[ MPFH " = 682. 48

described above

cording to the procedures
foll owi ng exanpl es coul d be
le 22\ N\ NN HNO NF3®

. N N
"b ip r azi N-1-vi)-(S)-25(4-pe benzyljam
pfropan- 1-one (43.5 ny, {c09 ©

Exanple 1 with trans-3-trifluoromethyl-cinnam c acid

2 {k&p@g yT%eB@ﬂ)zgﬁ (@Ul{lgg@%@t}%yl Sﬁgﬁ;ﬂ)gqrﬁgiu ;ﬁryr%} (S)-3-phenyl-

| e ar&’ad(I: ]rrrgﬁl\th soiginte/b D2y Inmdh (wiad distoned & w&wﬂa (@50 mL)

10 an6812v’l LNRaOEIaqu@TMLé s addedy $Rng was contmuecg 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, filiered and the solvent was evaporated under

15 reduced pressure to give 6.55 g (quant yield) of 2-{(4-pentyl-benzyl)-[3-(4-

trifivoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-propionic acid. LC-MS: tr =
1.16 min; [M+H]" = 524.38.

Step 4:

N
FC 0 F.C

.
o

20

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



O H CND O F3 Acyl ation of .
1- (4-benzyl - pi perazin-1-yl)-(S)-2-(4-pentyl -benzyl am
wolodsphienyl - propan-1-one (43.5 ny, 0.09 NBBYIB2006/053868
according to the procedure described for the io
~ preparation of Exanple 1 w
trans-2-trifluoronethyl-cinnamc acid (21.4 ng, 0.099
mgnfol105 gunel) 32smdagd(B0 e wixture was stirred for 16 h at r, filtered and

airfiy Biiled B PredohEHe BEYGUP) 8518 8 Rl Fienwip-(4formyt

ﬂmemh% g}:esdxamtﬁfl J-N@- ﬂ)@itymarayl 33 wtrmﬁrorﬁéﬂhﬂph@yl
682. 49 N CND O |~

acigmige; bE-Np: fp Eg! 18erﬁ&‘yiM75H})er 529#91
5 -yl)-(S)-2-(4-pentyl - benzylan1no) 3- phenyl - propan-1
-one (43.5 ng, 0.09 mmol ) according to the procedure
Exdmpie Bbed for the preparation of Exanple | with
trans- 4- net hoxy-cinnamc acid (17.6 ng, 0.099 20
mol ) gave 27.7(fy (48 % of N-[(S) 1-ben O
g alper azi n-1-yl)-2-oxo-
.thOéM phenyl) N—(4 pentyl benzyl) ach
h 1.00 mn,  [MH' C W

o.l@n 75 PCTA1B2006/ 053868 43
FF N 7 1T MO

2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acryloyl}-amino}-(S)-3-phenyl-

10  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 i, 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)- |

15  acrylamide. LC-MS: {g = 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:



Acyl ation of 1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl -benzyl am no) - 3- phenyl - propan-1

O 3.5 nmg, 0.09 mmol) according to the

Woég{gg)ﬁgoé:’ed for the 5 preparation of Exanpl e'?ff‘f%ﬁ%ﬁ&l%ssss
t rans- 3- met hoxy-ci nnani ¢ acidd (17.6 ng, 0.099 nmol)
gave 31.3 ng (54 % of. '
N-[(S)-1-benzyl -2-(4-benzyl - pi g8
et hyl ] - 3- (3- met hoxy- phenyl ) - N- pent yl - benzyl ) - acryl
amde. LGMS: tR = 1.01 ¢in; MFH] = 644.50. 1o
Example 6: \ ~JI _ N C\VIN NMON A H OG- CN F3C /

1zi n- 1-yl ) - 2- oxo-

CF3 Acylation o 4-bBenzlyl - @i per azi‘r}-l o1

EXéMI%Q(S)-Z-( o - 2 ap o)-3-ph%ﬁ)}l+-.pro an-1
2ohe” (43.5 ng~ 0.09 acicor di ng t dMt-He =Féeedur e
descri bed fo rati

of Exanple 1 with
3,5-bis-trifluoronethyl-hydr odiégnam c acid (28.33 15
ng, 0.099 mmol) gave 55.5 ng ( % of
N-[(S)-1-benzyl - 2- (4- benzyl - pi perazin-| -
yl)-2-oxo0-ethyl]-3-(3, 5-bi s-#Tnf | uoronethyl-ph
enyl )-N-(4-pentyl - benzyl) - ) amde. LCGMs tR =
ple 7. 20 Step 1. WD
: 44 0 HMd-mE2N O I n an
anijne net hyl ester
LN was dit§s=osol'§’ed in MeOH
L) fol I°owed by addi ti on of TIMAH[ 3 664
23.2 5 mmol )~a I~p-pefit | yb al dehyde (4.0 g, 23.2
mol ). The m xture was refluxéQ/OH :

1.05 min;, [MH' = 752, 48.
2007/ 046075 PCT/ 132006/ Ok

i nert atnospher ﬁ
SN2

Ex%%g%%hl ori IdFIe?’C

o]

/O/\)‘\N LC-MS:
. N
Example 11 FaC j th=1.06
' ' N [M+H]* = 726.43

Example 12: '.

Step 1:

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
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for 4 h, cooled to rt, followed by the addition of
sodi um borohydride (1.3 g, 34.8 mol) in portions.
was continued for 20 min, then sat Joray
Woﬁwﬁgﬁg carbonate (aq.) (100 m-) was addeg§ n3%3868
product was extracted with E0Ac (2 x 100 nlL). The
conbi ned organic | ayers were washed with brine (150
acgionitrilgr (S@drri()) anePIRBAndsh umh.,sB6f sirel) Bindl tsdirred atnd for 5 min,

oWt B X8 bR VER e SR Hisnppriinf 4 e bad 15 mmob,

Theetchyliore phifiur@svas stitedat Iry forel 8 avamd lconddatidied URJEr reduced
0.89 mi.n; [MtH + = 340.31. Step 2: HNO-1 \ \ N F3C

pregsure.| e fesided (wag ﬁ@ggwgge{n Et%Ac (150 ml) and washed with brine
mrgm) ﬁ‘[lf d?'lev\gtsé éaf 'd‘i&?%fﬂ@%ﬁ rfq%gécﬁe?& c@a&@nt?atgd uidief reduced

I ssofved In
prepsord. of e Nrw@ptmdu@,t\mﬂ puub@h)uyamlumn(mrﬁmiogrsﬁhgs (silicagel,

l) ded vi [ tjrdi
edBb ) WG o7 4 115 9k 3 )5 T sl PR benzy)-1a-4-
tnlebREﬁemileﬂerﬁﬂl)raefr?lo‘}l]mhb:} @CB phenyl proplony!) piperazine-1-
entyl - benz % phen ropi onic acid
AR HIf S P IGaret-Gy e oSt LIS s DGOES: I+ = 814.5.
continued for 45 min. Water (250 nl-) was added and
the product was extracted with DCM (3 x 150 nlL). The

~ Stapodbi ned organic |ayers were dried over magnesium

and the sol vent was evapor at ed
gure to give the crude product 25
ed-” by col unm chr omat ogr aphy

sulfate, filtered
under reduced p
whi ch was (B)UI‘I

(sili cagel Et /| heptane = 1 / 4) WD 2007/ 046075

PCTTHE 388 45 to give 6.71 g (5 N
(4 pent yL- bemzyl ) - [3-=.(4-triflyoronet ph | Y- aqy
P&y 0yl | { S) - 3- phenyl propi onf£ acf d vl j

este : 1.21 mn; [MH" _ . St
3:0\‘I VEO- I\ \ NOH FC/ do. F3 / 1 \ Oy

4-(2-{(4~penty|-benzyl)—[3—(4-trifluoromethyI-phenyl)—acrytoyl]-émino}-(S)-S-phenyI-
propionyl}-piperazine-1-carboxylic acid 9H-fluoren-9-yimethyt ester (1.75 g, 2.15
mmol) was dissolved in DMF (47.5 mL) and pipeéridine (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-oxo-2-piperazin-1-yl-ethyl)-N-(4-pentyl-benzyl)-3- (4-trifluoromethyl-
phenyl)-acrylamide. LC-MS: tr = 0,97 min; [M+H]* = 532.19.

Step 3:
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3 2-{ (4-pentyl-benzyl)-[3-(4-trifluo ro
met hyl - phenyl') -acryl oyl ] - am no} - (S) - 3- phenyl -
iopnic acid nethyl ester (6.6 g, 12.3 <
Wogﬁ@@ég‘ﬁ%d in MeOH (150 m) to and 1 M Naomﬁé?”%@ﬁ“’“ﬁ%s
m.) was added. Stirring was 4ontinued for 1 h. A
solution of 10%citric acid was added till the pH =

6, followed by remgval of the MeOH under reduced
dition of NaCl(solid) to saturate
product was extracted wth EWAc

0

pressure and the

t he sol ution.
. s Ihgo conbi ned organic Iayl
Ag esﬂﬁm sulfate, filtered and the Ivent
QY A ed vndebj s r educed—prestu reF§ ./v

| d) oa 2-{(4-pentyl - benzyl

i ghet hy Nphenyl) acryloyl]-a
-propionic acidd LGCMs: tR= 1.16 min; [I\/H—|] =
524.38. Step 4: o o NOHI \ \ NOF3COF3CCN|20
H -~ 0 2-{(4-pentyl-benzyl)-[3- (4-trifl uo N
romet hyl - phenyl ) -acryl oyl ] -am no}-(S)-3-ph enyl -
propionic acid (50 ng, 0.095 nmmol) was dissolved in

N- %Is%téimergzr%ﬂ[ E%xblzg gérézln ﬁ%ﬂ&é}h{{l&}i (Igperﬂyllti@lesmtﬂ 4-
an or pi zi ne :
tr'ftumrﬂgt(fvbO%Mk@%mdﬁdﬁp Bm@e/%géﬂs gimg Higs (Higgpjved in
f
acgmﬁlit?lle"@sm@g g @’r’g ﬁehl pll E%@cﬁ?@longrﬁ%@?erghoh%ﬁg sodium
triacetgiyber@ydnde 26 M- :[ngsp R6mmsi) was (agidedr ﬁge -mixiure was stirred

1- b
ot BB B Tkl Ry PP ol Molad ol o
BehzH/2-ako-2- ([4|\ﬂ13hﬂdan 2-yhetth0 piger&xapyipethyl}N-(4-peniyl-benzyl)-3-(4-
OH I \'\ NO
trifluordmethyl-phenyl)-acrylamide. LC-MS: tr = 1.02 min; [M+H]* = 683.58.

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

preparation of Exampie 12:



3 9CF OF CND N 2-{(4-pentyl -benzyl)-[3- (4-trif.
| uoronmet hyl - ph enyl)-acryloyl]-ami no}-(S)-3-phenyl
ronic acid (50 ng, 0.095 mmol) was di <
'Woijzﬁ(l%@?%nitri le (1.0 nl), TBTU (37 g, O. 1@%%?@?”3868
DI PEA (37 nmg, 0.29 mmol) andV1- net hyl pi perazi ne (10.6
nmg, 0.105 mmmol) was added and the m xture was stirred
for 16 h at rt, filtered and dir y purified by
prep. HPLC to give 28 ng of
N-[(S)-1-benzyl -2-(4-net hyl ©
Q Y s N X 4= pent yl - bengyhd.- 3- (4
rylfanm de. LC—I\/é: tR =

-

6. 38w EBxa s 9 to 1RWEPE
hoce urgs descr i pdeH]f ©697.54
k&S 7 : WD 20071046075

-trifluoronethyl-p
Exam@O 18 n; [ MrH] F‘C
prepared accordi fig
the preparation :
PCT/ 1 B2006/ 053868 47 O N LCMs] NtR = 1.01
Exanple 9 - F3C CND [M+tH]' = 62065 ONOLC-MS: N'R
-0,9" Exanple 10 F3C 1 \ (I
OLGMs: \ \ N Exanple 11 F3
[MtH] ' = 726.43 Exanple 12:

_ 0
/C(\/U\N LC-MS:
' N tr=1.05
Example 1.4 FiC |

E j [M+H]* = 761,39

O
/O/\)\N 0O LC-MS:
_ : N tg = 1.07
Example 15 FC

[ j [M+H]* = 751 53

' WN 9 LC-MS:
N g =1.04
Example 16 FoC

[ j ~ [MsH]" =73347



5 Step 1: o ONH~ 1\ \ NOF3C O F3C CN Fnoc

2-{(4-pentyl -benzyl)-[3- (4-trifluo

ronmet hyl - phenyl ) -acryl oyl ]-am no}-(S)-3-phe
WOREHM ¢ acid (1.5 g, 2.86 mol) and TBTU

3.43 mmol ) was di ssol ved i n5WO 2007/ 046075

PCT/ 182006/ 053868 48 acetonitrile (30 nL) and DI PEA

(1.5 n., 8.6 mol) and stirred at for 5 mn,

foll owed by the addition of Fnoc- erazi ne

hydrobrom de (1.22 g, 3.15 gnol )~ 'he reaction

m xture was stirred at hcand conc%gtl\hrsat ed

under reduced pres Nesrfdue was di ssolved in
Exkhg¥¢7 (150 nl) and h mNne 5 (100t )04

dried over magnBsi ffltdred and [Ms+HJ* = 71353

concentrated unde S pre ‘e. The crude

product was purified by col urm chr omat ogr aphy

(silicagel, EtQAc / heptan /| 7) to give 1.75 ¢

(75% of 4-(2 {(4-pentyl -be zy/ [3-(4-

trifluoronethyl-phenyl)-acryl byl ] - am no} - (S) - 3- phenyl

- propi onyl ) - pi perazi ne-1- carboxylL#s, acid

9H fl uoren-9-yl met hyl ester:LC = 1.25 mn;

[ MtH ' = 814.5. 1OStep2:oo\o NI \ NF3/ |

CNJ F3C/ I I CN FcH - ( LC-MS:

(4-pentyl -benzyl) -] f N uo met hy
Exhmpdreny! ) - acryl oy no < heny! I 5 k=104

él‘J_r/'EBzé)(’)ﬁmsssﬁs_

propi onyl ) - pi peFfé;zi ne-| - oxy i clacid [M+H]" = 717.46
9H f | uoren-9-yl pe (1 2.15 mmol) was
di ssol ved in DI\/F(475rr1 ) and plperldlne(25m )
was added. Stirring was co ed at rt for 30 mn.
Et OAc (150 m -) was added a d the m xture was washed
with water (2 x 150 nlL). The ®rganic | ayer was dried
over nagnesi um :

7 O
N 0O LC-MS:
Example 19 EC N tn=1.01
3 [ j M+H]* = 683.41
N _
[ =
N~
LC-MS:
Example 20 .G N tr=1.00
3 E j © [M+H]" = 702,69
\ o6



sulfate, filtered and concentrated in vacuo. The
resi due was purified by colum 20 chromat ography

Wogﬁi'f}oh&ﬁgﬁl(s)'vbm/ DCM = 1 7 99) to give 1. Beraphbidossses
1- Benzyl 2- 0x0- 2- pi per azi n- P2yl - et hyl ) - N- (4- pent yl - be
nzyl)-3-(4-trifluoronethyl- phenyl)-acryl am de.

LCMs: tR = 0.97 min;, [MtH ' = 59277

2007/ 046075 PCT/ 1 B2006/ 053868 49

JFCI N F3 (N HN

N-((S)-1- Benzyl A

ntyl - benzyl) - (4 t { phenyl) acry{ ﬁé"n ,
Exgraie By, 0. 084 : acetonitFi |

(1 m) and pyridine- 2 c dehide|(10 no, WGQ?—75037

mmol ) and sodi un 5 Xybor ohydride (26.7 ng,

0.126 mmol ) was added The m xturle was stirred at rt

for 16 h, filtered and dig [ purified by prep.

HPLC to give 29 ng of N-[(9)- ' '

Benzyl - 2- oxo- 2- (4- pyri di n- 2-yl net hyl - pi perazi n-1-yl) -

et hyl ] - N-(4-pentyl -benzyl) - 3- (4-

trifl uoronet hyI - phenyl ) -acryl am dg

mn;, [MH' 683.58. 10 Ex@nplgs 1

byl -et hyI]_QH\N;M pe

CM: tR=1.02
to 28 were

prepared accordl ng t cedures descri bggd or

the preparation o e 1 : O 20 0 7/ 046 75
QT 252006/ 053868 tR Exiipl ¥ 13

F3C/ (N 1.04 °° [M+H]" = 672.47

LC-MS:

Example 23 W tg=1.05
E j [M+H]" = 686.58

P

LC-MS:
Exarnple 24 tr=1.07
( :[ [M+H]* = 700.58

\ l



J1 [MrH = 697.54 NN ONLCM: Exanple
CN) tR=1.05 | [MH"

apnle 15 F3C 1 / \ M tR = 1.07 C JI [ MH]
WO%Wé@SN O \ NOLGCM: Exanple 16 F3C /

14 F3C/

= 761.39 NBrN O N OLGC M

PFR]%?O&WQ%S(%S

1.04 JI [MrH = 733.47 N\ 33 , N WO 2007/ 046075
PCT/ 1B2006/ 053868 51 0 3 NO LCMs: tR Exanple 17
FCI / /N =1.04 3 CJ, [M+H]": .53 N
o)
N N LC-MS:
Exampte 25 .G ' N tr=105
egl [ ] [M+H]* = 688.49
N
S
\
0 |
N LC-MS:
Example 26 F.C N tr=1.06
3 E ] [M+H]" = 702.50
N
S
\
o)
N NN 0 LC-MS:
Example 27 E.C N, tr=1.03
3 E j [M+H]* = 67251
\ ,
T
o) ‘
NN 0 LC-MS:
Exampie 28 . N tr=1.07
3 E j M+H]" = 722.37
N
e
\ ¢
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N/ . ONOLCM: Exanple 18 F C | //N‘ tR =
1.04 31 CJl [MH + = 717.46 |/ NN N O LC M5
19 FaC ~N tR‘lOlI Jl I\/H—|]
wo ARy LC-M5: Exanple 20 F C N tR = ooﬁégmé&lm%“s
[MtH] ' = 702.69 0 HO WO 200%/ 046075
PCT/ 1 B20061053868 52 O N O LC-MS: Exanple 21 F3C
N tR=1.06 CJ, [MH = 750.37 / NO Br

Example 29:

Step 1:

HCI x HaN

S —— T
v T

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% agq. citric acid (5
ml}) and water (5 mL), dried over magnesiurﬁ 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:

sde ""-—”3 E“J
o O



10

15

Oo NOLGCM: Exanple 22 F3BC N) iR
= 672.47 N &, ONOLGM: Examp

WO%QP%&@'C () [MH ' = 686'. 58 N O N O LG M5, FosSees

N[ M-1.071 CH"' = 700.58 NO
2007/ 046075 PCT/ | B2006/ 053868 53 O N O LC- Ms:
Exanple 25 F3C\ /NJ tR = 1.05 (° [MH = 688.49 / N
In &.inerPatibsphdre, ripeaniréludtoradthyl)cinnamic acid (28 mg, 0.13 mmol)

was dissolved in DCM (0.5 mL) followed by the addition of 1-chloro-N,N,2-
trimethylpropenylamine (19.4 mg, 0.145 mmol). The mixture was stirred at rt for 30
min followed by the addition of DIPEA (34 mg, 0.26 mmol) and 1-(4-benzyl-
piperazin—1-yI)-2—(4—butoxy—benzylaminb)-(S)-B-phenyl~propan-1-one (63 mg, 0.13

@D Il
N
w

mmaol). Stfrr_ing was continued for 30 min. The mixture was concentrated in vacuo
and the residue was directly purified by prep. HPLC to give 51 mg (57 %) of N-[(S)-
1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-(4-butoxy-benzyl)-3-(4-
rifluoromethyl-phenyl)-acrylamide. LC-MS: tr = 1.02 min; [M+H]" = 684.49.

The following Examples 30 io 46 were prepared by applying the same 2 step
sequence using different aldehydes and either trans-4-(trifluoromethyljcinnamic

acid or trans-4-(methoxy)cinnamic acid.

Example 30:

U .
L , 0
(J— Sy
(J i
Intermediate: Example 30: k()

LC-MS: LC-MS:
1ty =0.76 . tg=1.02
IM+H]* = 520.38 [M+H]* = 684.49



FSCtR 1.06 | JI [MrH + = 702.50 N O N O LC ME:
Example 27 NtR = 1.03 F3C C JI [MH + = 672.51 N OC
-M5: Exanple 281 / \ NtR = 1.07 '

WO[QWQQ‘“@ . 37 NS & W 2007/ oaso7s | PeTmbacbises

PCT/ | B2006/ 053868 54 Exanpife 29: Step 1: HC x H2N

HN CND N 5/

2- Ami no- | - (4- benzyl - pi perazi n-1-yl)-(S)-3-phenyl -prop

aﬁgi-gne hydrochl oride (500 ng, 1.26 mmol) were
ExgMalePled in MeOH (5 nL), DI PEA (359 ng, 2.77 nmol)
| dehyde (226 ngy, 1.26 nmol) was

mol ) in portions.

n.
Step 2
—_—
F5C
intermediate:
LC-MS: LC-MS:
tg = 0.74 th=1.02
[M+H]* = 450.45 [M+HJ* = 688.46
5 ~Example 32:
: O
| .
\
| N
HCI x HoN # o
N Step 1 HN Step 2
[ j _— N ,C/Q/\/LN
N j 5 [Nj
% N
/N k@
_ Intermediate: Example 32:
LC-MS: LC-MS:
tg = 0.62 tg = 0.90

[M+H]* = 491.50 [M+H]" = 689.48



Water (1 nmL) was added and the solvents were renoved

under reduced pressure. The residue was taken up in

dleth | ether (5 nlL), washed with 10% aqg. citric acid
WOV S and water (5 nlL), dried over nagnesiBifIB2006/053868

sulfate, filtered and concemdtated in 15 vacuo to

give 411 ng (67 % of

1- (4- benzyl - pi perazi n-1-yl) - 2- (4- but oxy-

benzyl am no) - (S) - 3- phenyl - propan- 1-one. LG M tR =
Exgmpie gdh; [MrH ' = 486.43. Step 22 HNI \ N Fj\/~/

EN) WO 2007/ 046075 CT/ 1 B20061053868 55 In an inert

loro-N, N, 2-
7 0.145 mmol ). The
vvasSt% krred at rt f 0 %6]sz| | oned

addi ;Q,;E 4 my,HNO. 6 nmmol) gnd
S5 pi zin-1 _ &}S) - pFiyT “or ngj
N

-yl)-2 --but oxy- ben ]

-one (6 , 0.13 ). Sthrrlng was cont pmuet f

30 min. m Xt ure” was conce ed in and
d by pre HPLC t o

the residue was directly purif p.

give 51 ng (57 % dftemreepigs) - Example 33:

- -benzyl - 2- (4- benzyhfpmsera2|n 1-yl)-2-oxo- eLhymS N—(4
- but oxy- benzyl ) - 3- (%

trlfluoronethyl phenyl ) -acrylam de. LC = 1

mn; [MH® = 684, 4¢+H %fd'?%é fol |l owi ng Exah%lﬂs @%&m
to 46 were prepared by applying the same 2 step
sequence using different al dehydes and either

Exarmgne 34: (trifluoronethyl)cinnamic acid or
trans-4-(nmethoxy)cinnam c acid. 15 Exanple 30: 0 | \

"I 1411 HO x H2 - -I- o\ CND Step 1 Jc

N Step 1 ' N Step 2
Q= A oy
E j EC N
ﬁ o/ T ~ J
'T' Intermediaie: \N/I) Example 34: ﬁ

LC-MS: I Lo-ms:
th=058 ' fp = 0.82
[M+H]* = 515.50 [M+H]* = 713.55



HN'Step 2N N~ F3 \ / \ "N I\ Internediate: Exanple
LCMS: LCMS: tR=0.76 tR=1.02 [MH]' = 520. 38
= 684. 49 WO 2007/ 046075 PCT/ | B2006/ 0 Q
Wow)ﬁ%ﬁ% 31: 0 VI A\l I HO x H2N/ \ \ cmmggig’gfzg%ﬁ%i”“
HN Step 2 O N N CND F2C N | d8er nedi at e: Exanple 31: /
LCGMS: LCMS: tR=0.74 tR=1.02 [MH]' = 490. 45
[MHH ' = 688.46 5 Exanple 32: 0 | \l \ HC x H2N /N
O(NNteleNStepZN\ \ NDCNDF3 | / I \ N ,N
Exgmple 3TN

o Step 1 3 Step 2 ? .
«d > O

intermediate: Example 35:
LC-MS: LC-MS:
th=067 _ tg =0.98
[M+H]* = 458.38 [M-+H]* = 656.43
5 Example 36:
o}
i
HCE x HoN °

|

C

Step 1 _ HN Step 2
o N
() e [ )
Intermediate: "~ Example 36: LO

LC-MS: LC-MS:
tg = 0.69 tg =1.00
[M+H]* = 442.40 [M+H]" = 640.51

%



~1 ~N\ Internediate: Exanple 32: / LC M LG ME:
tR=0.62 tR=0.90 [M+H]' = 491.50 [ M+tH + = 689. 48 WD
-+ 2007/ 046075 PCT/ 1 B20061053868 57 Exanple 33: O HCl
WO R0P460FF Step 1 j Ji HN. Step | nternedi at eExanpiEIB2406/053868
LCMs: LCGMs: tR=0.76 tR5g 1.04 [MtH' = 470. 38
[MtH' = 668.52 5 Exanple 34: O HC x Hz 0 CN Step
1 HN Step 2 J1 N\ \ NI( 1 N/ CNDF3C/ \ NN IN
Internedi ate: ?Exanple 34: /| LCMs. ~ LCG-Ms: tR =
Ex8mp& 3R = 0.82 [M+H' = 515.50 [MtH' = 713.55 WO
2007/ 046075 PCT/ 1B20061053868 58 Exanple 35: 0 HC
X HZ2N I

HCl x HoN i o
i [N Step 1 HN/[ ; Step 2
N
| G

. j N
: FsC [ j
2 O N
Intermediate: Example 37: ‘\O

N

LC-MS: LC-MS:
tq=0.75 th=1.04
[M+H]™ = 470.43 [M+H]" = 668.52
5
Examples 38 to 43:
| O 0
ope oD
' N N
pOEORS D) )
NN N . e N
Example 38: b O)Example 39: b
LC-MS: LC-MS:
tr =0.99 tr = 0.99

[M+H]* = 646.47 [M+H]* = 680.50



CND Step 1 HN Step 2 0\ NCNDF,CNN o NJI 10, 1
I nt er medi at e: Exarrpl e 35: LCGMs: LG Ms: tR=0.67
0&517‘7%4&)83 [ MrH] 458.38 [ MrH|t = 656.43 5pExagibdosssss
: HCItzNCNStepl Step 2 0 N\ 110 N NJ1
HN Interrredl ate: Exanple 36°0i LcMs: LG MS: tR =
0.69 tR = 1.00 [MtH]' = 442.40 [M+H + = 640.51 WD
2007/ 046075 PCT/ 1B2006/ 053868 59 Exanple 37: 0 HC
X HZz 0O N Step 1 NStep 2 NV \ NJ J

Q\* Bose,
0% T

Exampie 40; Example 41:

LC-MS: L C-MS:

tr = 0.98 tr=0.84

[M+H]" = 650.40 [M+H]" = 651.52
W Q/O/\)k
\/\/@) j \N/\/\O/d [ j

b | b

Example 42: Example 43:

LC-MS: _ LC-MS:

tr =1.01 1r=0.78

IM+H]* = 630.50 [M+H]" = 675.50



N CNJ F3C CND I nternedi at e: Exan'pl e 37: LG M
LC-Ms: tR=0.75 tR=104 [M+H + = 470.43 [MrH]' =
Exanples 38 to 43: O\ O\ N\ N %T@mm%sﬁg

WOQ%{O?&F@N N O Exanple 38: &Exanpl e 39: LG :

LCMS: tR=0.99 tR = 0.996 [I\/H—|]+:64647[|\/H—|]+:

680. 50 V\D 2007/ 046075 PCT/1&2006/053868 60 OO \ O
Exhripias 4e® 46:CND MeO / | CND N N N Exanpl e 40:

Exanple 41: LCGMS: LGMS: tR=0.98 tR =0.84

[I\/H—|]+:65040[|\/H—|]+:651520\IO\\N\O

o

D‘*)L )
' N
Me ( j MeQ™ ™ l: j
7 W
Example 44: \\© Example 45: |\©

LC-MS: LC-MS:

tm = 0.95 ts = 0.97

[M+H]* = 618.38 [M+H]" = 602.37
@]

Meo/@/\)‘\ j
Example 46: |\©

LC-MS: .
tg = 1.01
[M+H]" = 630.51

5 Example 47:

o O
i Step 1 HN S’tep o K@/\AN
HN

N, ——————»

C

0
b J )
HN | N
1\© Intermediate K@ Example 47: k@ _

- LC-MS: LC-MS:
tH = 065 tR = 096
{M+HJ" = 453.39 [M+H]" = 651.24
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15

20

MO | / ~N-e/ | / CNJ NN Exanple 42: Exanple 43:
LC M5 .LC-MS: tR=1.01tR=0.78 [MH+ = 630.50

Wo[zMy)ﬁl]‘d-)-,s- 675.50 WD 2007/ 046075 PCT/ | B2006/ Oﬁéﬁﬁﬁ(mﬁ}gmﬁs
Exanples 44 to 46: 00 N\ \' N M1 NMONO CN

CND Exanple 44: | i Exanple®5: | i LCMs: LG MS:
tR=0.95 tR = 0.97 [MH' = 618.38 [MH' = 602.37
0\ \ NMO\ O\DExanple 46: 1 i LCMS tR= 1. 01

Stéf’lvtl = 630.51 5 Exanple 47:. 0 H2N Step 1 HN Step
00 NHNI / CNDHNIT / N

In an inert atmosphere, indole-5-carboxaldehyde (108 mg, 0.75 mmol) and 2-
amiho,—‘t—(4-benzy|~piperazin-1 -yl)-(8)-3-phenyl-propan-t-one (162 mg, 0.50 mmol)
were dissolved in dry MeOH (4.0 mL.) and refluxed for 4 h. The reaction mixture
was cooled to rt followed by slow addition of sodium borohydride (28 mg, 0.75
mmol).‘ Stirring was continued for 1 h. Water (1 mL) was added to the reaction
mixture foliowed by evaporation of the solvent under reduced pressure. The
residue was dissolved in EtOAc (10 mL) and washed with sat. sodium
hydrogencarbonate 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-(irifluoromethyljcinnamic 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 direcily
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-indo [-S*ylmethy[)-s-(4-triﬂuoromethyl-phenyl)—
acrylamide. LC-MS: tg = 0.96 min; [M+H]* = 651.24. '



N F3 / Internediate: / Exan'ple 47: LG M5 LG ME:
, tR=0.65tR=0.96 [MH" 453.39 [MtH]' = 651. 24
[ 046075 PCT/I82006/053868 62 Step 1,
Woﬁﬁeﬁgaé?nosphere i ndol e- 5- car boxal dehyde" (%85}']?156'?5053868
0.75 mol ) and 2- anino-1 - (63-benzyl - pi perazin-1
-yl)-(S)-3-phenyl -propan-1 -one (162 ng, 0.50 mmol)
Exaniis 28di ssol ved in dry MeOH (4.0 nL) and refl uxed
for 4 h. The reaction m xtyre was cooled to rt
ed by slow additio sodi um bor ohydri de (28
mol ). Stirripgswas continued for 1
m.) was added {o the reaction mxture
Bjepelvapor at il of 't hestgmp vent edwce

S8sure—Fhe—re 2 di-ssotvesd |
ashed with sg so@ i 0 hydr og?encar bo
ion (10 Pdyy‘awd bri

(10 ). The
ed over Rpgnesi uate, fil te%uand
ated in vacuo_to g|200 ngy (80 )
1- (4-befizyl - pi peMEPReHie:y [ Y >2Z [ (1H i ndol - Pfﬁ%’?ﬁ?!)
am no] - (S) - 3- pheUG)fMS propan 1-one. LC ME: lLB MS0. 65 -
mn, [MtH = 4 % is Step 2: In an inegt_
at nospher e, tran - (Strlfluororrethyl)cmnarﬁ ' |
(34 ny, 0.156 m{Mr* “S#d-48i ssol ved in DCM d@‘*'ﬁlf@ﬁ&
l-chloro-N, N, 2-tri rrethyl propenyl anm ne (24 ny, 0.182

mol ) was added at rt. The reaction m xture was
Thetdompedintiaf E3@nmpie 48ovdomepardy) acdrediaddo theprostdures

1-(4- benzyl - pi per.azi [ | Hi.ndol | met h - .
deSintest or G RpR A Al e iala 27 Ferading Rsofks ¥ gric aldehyde in
stéﬁmb}m %ﬁﬂmylﬁﬂnﬂhﬂﬁnﬁﬁﬂbh d at rt for 3 h. The

sol vents were evapor at ed under reduced pressure and

the residue was directly purified by prep. HPLC to
ExQPn §o 28: N (39 %9 of N-[(S)-1-benzyl-2-(4-benzyl -

era2|n1yl) 2-oxo-ethyl]-N(1 :
"fluoronethyl phenyl ) -
mn; [MH W = 651.024. '

Step 2 S

0 O (@/\)LN o
) jole agode
N cl N ol N
b Intermediate 1: b Intermediate 2: b

LG-MS: LC-MS:
th = 0.89 tq = 0.98
IMH]" = 448.17 [M+H]" = 646.67

Step 3

Example 49: /O/\)‘\N
Lo-MS: FiC /d N
IM+H]+ =7728 O/I\E\) tj
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WD 20071046075 PCT/ | B2006/ 053868 63 Exanpl e 48: o
H2N Step 1 HN O Step 2 \ N1( O NJ (NN) =AF3C /

N __~N__Bu, / CN CN Bu Bu Bu |Internedi at
WO%S’?:ZW%%"? 48: /| LC-Ms. LC-MB: tRe=0.75 tR=0. g@“ﬁ#‘/ﬁ%’ass“

= 541. 49 [NHH]' = 739. 71 Theéd4conpound of Exanple 48
was prepared according to the procedures 5 described
for the preparation of Exanple 47, replacing
i ndol e-5-car boxal dehyde in step 1 by

Step ht di but yl ami nobenzal dehyde. Exanple 49: \1 \l \l 0

Ao B PRS2

amir-Ng4-benzyRsipe@int- Ryl (83-3-pMil-propatd 8-00@ (] Mkdi]3.53-mmol)
wagdf:%nverteé n?o? (4-benzyl-piperazin-1-yl)-2-(4-chloro-benzylamino)-(S)-3-

phenyl-propan-1-one (1.56 g, 99 %). LC-MS: iz = 0.69 min; [M+H]" = 448.17.

Step 2: _
According to the procedures described above for the acylation with 1-chioro-N,N,2-
trimethylpropenylamine as the activation reagent, 1-(4-benzyl-piperazin-1-yl)-2-(4-
chioro-benzylamino)}-(S)-3-phenyl-propan-1-one (1.43 g, 3.20 mmol) was
converted into N-[(S)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-{4-chloro-
benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide (1.63 g, 79 %). LG-MS: ts = 0.98
min; [M+H]* = 646.67. '

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 dissoived in dioxane (20 mL) and degassed for
5 min with Nz-gas. Stirring at rt was continued for 30 min. The reaction mixiure was
heated to 80°C and SK-CC02-A (37 mg, 0.061 mmol) dissolved in dioxane (5 mL)
was added via syringe. The mixiure was heated to 110 °C for 2 h, cooled again to
rt followed by the addition of water (100 ml.). The product was exiracted 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-phényl)-acry[amide. LC-MS: tg = 0.98 min; [M+H]" = 772.71.

Examples 50 to 56 were prepared according to the procedures described for the
preparation of Example 49:



Exanple 49: NLCMs: F3C\ N tR = 0.97 JN/ CNJ

[MtH " = 772.6 NJ WD 20071046075 PCT/ | B2006/ 053868

64 Step 1: According to the procedures described
WORBEM6XTDr the reductive amination step, 2- RhFHBRI6ASI868

- (4- benzyl - pi perazin-1 -yl )-455) - 3- phenyl - propan-1 :

-one (1.4 g, 3.53 mpl) 5 was converted into

'1- (4- benzyl - pi perazin-1-yl)-2-(4-_shl oro-benzyl am no) -

(S)-3 phenyl - propan-1-one (1.56 @e %. LGMS: tR =

0.69 mn; [MH' = 448.17. o Stgep According to the
procedures described_abgve jforlthg acylation with
l-chloro-N,N, 2- io0 yI'propenyl am ne as the

Exaoipie/aQ:i on r eagent henzyl Maj perazin-1 LC-MS:
-yl)-2-(4- ch I'éro- benz inE?- S) - 3-ph eny{; pPu®9
pan- 1 -one (1.43 g, ™™g I s converted

yl']-N-(4-chl oro-
benzyl)-3-(4-tri ronet hyl - phen acryl am de (1.63
g, 79 %. LCMS: tR=0.98 mn; [MH' = 646.67. 15
Step 3: '
1- (4- Benzyl - pi perazin-1-yl)
(S) - 3- phenyl - propan- 1- one
- phenyl - pi per azi ne

D I, Nt Q
N—[(S)-l-benzyl-2-z4-5enzyl-pip raz'n-l-yl)-2”@%&wﬁ?§185

- 2- or o- benzyl am no) -
1.21 mol ), 1

) and sodi um

) were dissalov8:in
r-205 mnwt

N2- gas. Stirringat nag~continded for 30 n&ﬁfofﬁ%
reaction mxtur @ Meated to BOC and SK- 00d¥+R]"(=8743.59
ng, 0.061 nmol) Wi'ssef’'ved in di oxs (5 nm) was
added via syringe. The m xture wad_hgated to 110 C
for 2 h, cooled again to rt followed by the addition
of water (100 nlL). The product xtracted by Et OAc
(2 x 100 nL). The conbi ned organ ayers were dried
over magnesium sul fate, 25 @il yeré&d and concentrated
i n vacuo. The crude Legl rified by colum

Example 52: N LC-MS:
- F3C
[ ] tg=0.92
, rf\N N

[M+H]" = 697.56

di oxane (20 mi)Fs&nd

ts = 0.81

N N ¥
N @ | M+Hj :7?’3.59
! 27

O _
Example 53: c O) N LC-MS:
3 o



chromat ography (silicagel, heptane / EtOAc = 1/ 1)
to give 246 ng (26 %9 of N [(S-1 '

- benzyl - 2- (4- benzyl - pi perazin-1 ~
WOAN04607% % o- et hyl ] - N- (4- chl or 0- benzyl ) - 3- ( 4- PCT/AB2006/053868
trifluoronethyl-phenyl)-acrygam de. LGMS: tR = 0.98

mmn; [MH + = 772.71. 30 Exanples 50 to 56 were
prepared according to the proceds descri bed for

the preparation of Exanple 49: [WD|2007/ 046075
PCT/ 1 B2006/ 053868 65 0 \ Exang 50: N LC-Ms: F3 (N

tR=0.99 N[MH"' =731.8% ilo) \ \ INOExanple

51: N LCMS: F3 ( ~97 9N =

Exgepples®™: 0 N 0 52l N_F3C C) tR ECHI2 N
T

T

NN [M H®
[MHH ' = 697.56%"i 0 ty = 0.92

N h [M+H]" = 738.34
N\) '
b ol

0 .
= N
Example 55: . N, LC-MS:
= I 0

tm = 0.82

\/O | | ! [M+H]* = 724.39

O -
_ NNy 0 _
Example 56: /©) N LC-MS:

. O [Nj E:Aj:j]? i 774.38
! O

Examples 57 {o 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-aminocacid, except for Example 61 where the racemic Boc-protected

aminoacid was used:



Exanple 53: N3 tR=0.81 ~NN[M H' = 773.59 N N
WO 200 7/046 0 75 PCTJ02006/ 053868 66 0 N Exanpl e
54: LC-Ms: N F3C C) tR=0.92 NN[M H' =738 34
WO@0V/0¢80R5 O Exanpl e 55: / ~ - N LC Ms: F3 (~-PCHIR26/053868
=0.82 N[MH ~ =724.39 \iNgy O \ \ N O Examle 56:
LCMS: F3Cpj N( tRO.97 NJNN[MH = 774.38
~~N Cl

LC-MS:
g = 0.90
[MeH]* = 723.43

 Example 57:

/O/\/"\N
: ) LC-MS:
Example 58: FiC _ N ‘

E j th = 0.77
S

| : [M+H]" = 690.47
_ ) |
: , N/} _
Q
= N O _
Example 59: N_ . LC-MS:
F4C

ts = 0.83

. oo
P © [M+H]™ = 696.41

o S
Example 60: . N LC-MS:
? [ ] tm = 0.75
o N

|' [M+H]* = 690.3
N L :



Exanples 57 to 64 were prepared according to the
procedures descri bed above for the preparation of
|e 1 by replacing Boc-L-phenylalanine by the

Worzg‘yﬁ’é@ﬁve 5 Boc-L-am noaci d, except for Ex& 0fy6{053868

where the racem c Boc- prot ecﬂsed am noaci d was used:

WO 2007/ 046075 PCT/ 1B2006/ 053868 67 / CI O\ \ \ N

O Example 57: F NLCGMs: 31 [/ ;\C tR=0.90 N [ M+tH "

723.43 -NN- O\ \ \ N Exanplle 38: F N LC-Ms: [/

0 tR=0.77 N[M H) 690247 [S®N> \ \ NO

Exanpl e 59: F3C ( OC ) tR=0.83 N

e Mt o= 696. 41 W \ NN 0 LGS
j tn = 0.84
[M+H]" = 696.30

b
Example 62: D/\)\ N LC-MS:
th=0.73
[M+H]" = 679.7
: /
B
o N/
7N
Example 63: . N. LC-MS:
? [ ] | th=074
o W [M+H]* = 693.70
N h
e
\'N \
o T,
Example 64: /O/d\ LC-MS:
tr = 0.74
[M+H]" = 693.70

Examples 65 to 73 were prepared according to procedures described above:



Exanple 60: / NLGM: F3 tR=0.75\ IN[MH' =

690.3 N WD 2007/ 046075 PCT/ | B2006/ 053868 68 N7) O

S )T\ Exanple 61: 1| \ NNO LCM: F3CtR=0.84 N
WONH607E 696.30 N | / HNC O TTTFff) \ \ RCENBIHI/S3SES

62: F3c /| NLGMS: | () tRg= 0.73 [MH' = 679.7
NN ON \ Exanple 63: | NLCM: F3
O
PN

-~ 1 MeO,

LC-MS OlMe OMe
Ex-No,: 65 66 67 68 69 70

tg = 0.81 0.82 0.84 0.83 0.81 0.81
[MeH]+ = 62157 639.59 | 701.44 635.57 711.55 £681.59

[M+HJ+ =

Ex-No.: 71 72 73
th = 0.91 0.90 0.85
707:44 707.31 669.37




| CN) tR=0.74 N[MH"' =693.70 / I \ \N~ 0\

Exanple 64: /| NLCMs: F3CtR=0.74 N[MH"' =

693. 70 Exanples 65 to 73 were prepared accordi ng taQ
WOSNEOANTE es descri bed above: WD 20071046075 PCTABZI06/0S3868

PCT/ 1 B2006/ 053868 69 I0 R70l1 ' (U LC M5 O'YOWw

Ove Ex-No.: 65 66 67 68 69 70 tR = 0.81 0.82 0.84

0.83 0.81 0.81 [MrH)+ = 621.57 639.59 701. 44 635.57

711.55 681.59 | \;; F3BCF M CF3 LCM5 Ex-No.: 71
Exampa74: 0.91 0.90 0.85 tR [MrH)+ 707.44 707.31

669. WD 2007/ 046075 PCTLA.B2006/ 053868

O

, . _
Step1 - HN Step 2 TN ©

HoN 0 D/@/\)‘\
N, — N A
AT O T O
N Br Br
_ Intermediate 1 ’LO Intermediate 2: b

LC-MS: LC-MS:
tr = 0.67 ta = 0.99
IM+H]* = 494.56 IM+H]" = 692.66

Step 3

tr=0.85 j

[M+H]" - 68968 & k©

Was petformed according to the description of Example 49, Step 1: 1-(4-Benzyl-

_ \j
O
. 0
Example 74: WN
- LC-MS: FsC [N
® |

5 Step1:

piperazin-1-yl)-2-(4-bromo-benzylamino)-(S)-3-phenyi-propan-1-one (1.25 g, quant.

yield, LC-MS: tg = 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-
10  benzaldehyd (706 mg, 3.82 mmol).

Step 2:
Was performed according to the descriptioh of Example 48, Siep 2: N-[{S)-1-
Benzyl-2-(4-benzyl-piperazin-1-yl}-2-oxo-ethyl]-N-(4-bromo-benzyl)-3-(4-

15 ftrifluoromethyl-phenyl)-acrylamide (0.80g, 40 %, LC-MS: tr = 0.99 min; [M+H]" =

692.66) was obtained from 1—(4-benzyl—piperazin—1-yl)-2-(4-bromo-benzylamino)-



10

15

20

70 Exanple 74: 0 o H2ZN o Step 1 HN Step 2 No OCN N
F/ &o/ 1J 3 'r~fJ1J N Br Br Intermediate 1: \
Intermedi ate 2: \ LC—I\/IS LC-M5: tR=0.67 tR=0.99

WORMFOMIOTS = 494. 56 [ MFH]' = 692.66 Step 3 0 \PCT/IB006/033863
Exanple 74: LC-MS: F30:- | (N (tR=0.85 [MH "' =
689.68 | i 5 Step 1. Was performed according to the

' (S)gg—lggwﬁg té{gﬁarg%jor? {qp Jl o 2%34 rﬁbﬁo%%r}ﬁ#ﬁ%sj-élggﬂﬁé orﬂethyl cmnamlc.

_ac,@]r(qaw*%ﬂisg@mrﬁ@%% g, quant. vyield, LCGCM: tR = 0.67

4.56) was. obtai ned from2 am no-1
-(4- benzyl pi perazin-1 -yl)-(S)-3-phenyl -propan-1
St @ge (1.0 g, 2.55 mol) and p-bronp- to benzal dehyd
? 6 ng, 3.82 mmol). Step 2: Was performed according
in &0 mdn'eammphem |N}[(S<)1‘1 t&rmyﬂrEe(anzst@perzazmi ws¥-ox0-ethyl}-N-

(4 EFQ?}Z]% bﬁgﬁ)glgl pj Eflﬁorggge%)ﬂ %H%n}?l))gc)rylém%o(eﬁtrng ld Dé\‘b {"né}nol) was

digsbivedue [d!ﬂ@‘iehw 5 pilgTylidwas by kiseradeitiod oBBgyridPeboronic acid (11
LCG-Ms: tR = 99 mpn; [Mt

mg, 0.087 mmol), 2M potassium carbonate solution (0.5 mL) and iso-propanol (0.5

mL). The mixture was degassed with argon for 5 min and heaied to 100°C followed

by the addition of tetrakis-(iriphenylphosphine)paliadium (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 exiracted with EtOAc (3x 3 mL). The combined organic

layers were evaporated to dryness and the residue was purified by prep. HPLG 1o

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-triflucromethyl-phenyl)-acrylamide. LC-MS: tg = 0.85 min;
[M+H]* = 689.68.

Example 75:

N

)
O

<

E ) s E

1ol

Z

Example 75:
LC-MS:

tg = 0.83
[M+H]* = 689.7

According to the procedure described in Example 74, Step 3, N-[(S)-1-benzyl-2-(4-
benzyl-piperazin-1-y!)-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-[(8)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethy!]-N-(4-bromo-



692. 66) was obtai ned from
1- (4- benzyl - pi perazi n-1-yl)-2-(4-brono-benzyl am no)
[ 046075 PCT/ 1 B2006/ 053868 71 :
WO%@)%%% shenyl - propan-1-one (1.4 g, 2.84 mmol }’CTaf%B&OO(SlGSS%S
trans-4-(trifluoromethyl)cifdamc acid (1.33 g, 5.68
mmol). Step 3: 5 In an inert atnosphere,

berﬁhﬂ)é§X4-1nfb©f‘dmétlﬁd bAchEnaytytaphide (8@ iy, £:087) meholxande4-h

yr@“%ﬁ?%ﬁﬁmmgﬂﬂ) g, P8/ PMAlor omet hyl - phenyl ) - acryl am
ide (60 ng, 0.087 nmol) was dissolved in toluene
(0.5 n.) followed by the addition of

Ex8mplasi 46 toetlf waire obizined dccording t@ pagzduies c)escﬂhﬁed for the

SSi QﬁgerOqate solution (0.5 nL) and
er%%ﬁHVU# B.'s m.). The m xture was degassed wth
argon for 5 mn and heated to 100C followed io0 by the
addi tion of tetrakis-(triphenyl phosphine)palladi um (3
ng, 0.003 mmol ). The m xture stirred for 3 h at
110C, cooled tort again ang (1 nm) was added.
The product was extrag&g&LﬂMt QAc (3x 3 nL). The
conbi ned organic |ay e vaporated to dryness
and the residue waspuri rep. HPLC to give 21
g (35 % of N[(9)-1- {ﬂ
zyl - 2- (4- benzyl - pi perazi n-1-yl Jj- 2- oxo-ethyl ] -N- (4 15
pyri din-3-yl-benzyl)-3-(4-trifl nethyl-phenyl)-acr
yl am de. LGMS: tR = 0.85 min; ' 689.68. - -
\
e

Exanple 75: 0 \ NI \\ NO F31 / \ N F3C N CND

I
N EXqmre 751 LC Ve %8\ VEE
- e - - ;]::j MeO -
jogNogpes Ry
Br 7 | OMe
76 77 78 79 80 81
0.96 0.98 0.97 1.00 0.98 0.23
586.49 | 65241 | 6203 630.35 £616.38 666 55
R Cﬁ@ ~
F3 ELC F F,J::::I _
LC-MS O— F O |
Ex-No.: 82 83 84 85 86 87
= | 095 1.00 1.02 0.95 0.96 1.00
[M+H]+ = 616.54 £58.31 658.28 602.78 500.63 630.36




20 According to the procedure described in Exanple

74, Step 3, N[(S)-1-benzyl-

benzyl -
WO2BEINTY - 3- (4-trifl uor onmet hyl -
ng, 20 % LCG-Ms: tR = 0.

83 min;

obtained fromN|[(S)-1-ben

zyl -

ng,

2- (4- benzyl -

pi perazi n-1-yl

nmo WD 2007/ 046075 PCT/IBZOO6/O§§3
benzyl )-3-(4-trifluoronetkyl
0.087 mmol ) and 4 Gt
0. 087 mmol ).

according to procedure
preparati on of Exanpl

Br

O/ e |
0.97 1.00 0.98 0.93

Ex- No. :

[ MeH] +

2-(4-
plpera2|n 1-yl)-2-o0oxo0-ethyl]-N(4- pyrldln
phenyl ) - acryP&

= 689.7)

[ MeH]

68 72

06(/43868

was

-oxo-ethyl]-N-(4-bro

nyl)-acryl am de (60

eBoroni c acid (11 ng,

scrq
0' Ity

30 81

Exanpl es 76 to‘10; wer e obt ai ned
bed for the
RAN' CN Meo

5

LC VS /|
tR = 0.96 0.98
19 652. 41 620. 3

630. 35 616.38 666.55 R I~ PF3 fF F/ / 01 LCM
o3 _Sxhp-i—82-80 84853687t} =0 05 1400142
95 96 VL) 58 31 6438. 28 603. 78~_ .~
5 %3 53 70460 cl/ 1 6/O'E;§8 73[:1\
F F
LN
Ex-No.: 88 89 91 a2 o3
th = 0.97 0.97 o 97 0.98 0.96 0.95
M+H]s = | 586.46 71238 | 652.42 500.54 572.48 608.51
-0 P
R Br > £ F4C P e ~1F e
o o[ oo
LC-MS | L
Ex-No. 94 o5 97 28 el
tr = 0.99 0.95 0.96 1.01 1.00 0.96
MsHjs= | 67041 | 590.48 632.54 |  658.31 658.47 608.51
ClOL | O | O
Bl' F3
LC-MS D
Ex-No.: 100 101 102
tn = 0.98 0.97 0.98
[M+H]+ = 652.66 586.49 640.48

Example 103 was prepared according to the proceduré described for Exampie 112:




5

LCMS/ FI / F Ex-No.: 88 89 90 91 92 93 tR = 0.97
0.97 0.97 0.98 0.96 0.95 [MrH + = 586.46 712. 38
652. 42 500.54 572.48 608.51 R Br 3C 10- ~,aF |1? F
WOR@IIMSOFS Ex- No.: 94 95 96 97 98 99 tR - 0. BOT/AB20#/053868
0.96 1.01 1.00 0.96 |[M+H +7# 670.41 590.48 632.54
658.31 658.47 608.51 \%Bf ~ ~'CF3 LC M5 Ex-No.:
100 101 102 tR =.Q0.98 0.97 0.98 [MH + = 652.66
586. 49 640. 48 Exp e 103 was prepared according to
the procedyre desgrfbed for Exanple 112: WO _
32006/ 053868 74 O N Exanple 103:
iS. ~N N J t BxamPIeBi03:[ MtH] + = 718. 34

@ 4 to 108 We[&-g\?] tai ned according to
ed for the teparation of
SI n

D phenyl al anigne0&@¥ t he starting

mat er aI N ol - NJO R N~[M+H]"=718.34

Examples 104 fo 108 were obtained according to procedures described for the
preparation of Example 1 using D-phenylalanine as the starting maiterial:

L
R"\/lk’\ﬁo
.

pef

T o T oo T

LC-MS F
Ex-Ne.: 104 105 108 107 108
th = 1.01 0.99 1.00 0.96 1.00

[M+H}+ = 630.36 616.38 658.35 620.32 658.34




10

15

CD NFCIl / FFFsC 0111Y 1 LG M5 Ex-No.: 104 105

106 107 108 tR =1.01 0.99 1.00 0.96 1.00 [MtH + =

630- 36 616. 38 658. 35 620. 32 658. 34 WD 2007/ 046075
WOPR@T/ou@2906/ 053868 75 Exanple 109: 0 ~ \ PCHORRPE038868

N Step 1 HN Step 2 NCND s ivz5C) F8 NNJI N/ | \

I ntermedi ate: Exanpl e 109: LC— M5: LC-MS: tR = 0.59

tR=0.80 [MH = 415.27 [MH ' = 613.61 Step 1: s

Was performed according to the description of Exanple
Ex4fhplSteg 10 1- (4-Benzyl -

pi perazin-1- yI) (S - 3- phenyl - 2-[ (pyri di n- 3-yl msthyl)

am no] opan- (200 ng, quant. yield, LGM tR

= 0.5 n, [ ' = 415. 27) obt ai ned from
2-an{no-1-
HCE x Hy
ENJ Step 1 Step2

N |

_ Example 109; b

Intermediate:

LC-MS: LC-MS:
tp =0.59 tn = 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)-(8)-3-phenyl-2-[(pyridin-3-ylmethyl)-amino]-propan-1-one (200 mg,
quant. vield, LC-MS: tg = 0.59 min; [M+H]" = 415.27) was obtained from 2-aminc-1-
(4-benzyl-piperazin-1-y1)-(5)-3-phenyl-propan-1-one (162 mg, 0.50 mmol) and
pyridine-S-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~y|methyl-37(4-
triﬂuoromethyl—phenyi)-acrylamide (20 mg, 18 %, LC-MS: tg = 0.80 min; [M+H]" =
613.61) was obtained from 1-(4-benzyl-piperazin-1-yl)-(5)-3-phenyl-2-[{pyridin-3-
ylmethyi)-amino]-propan-1-one (75 mg, 0.18 mmol) and trans-4- |
(trifluoromethylcinnamic acid (50 mg, 0.216 mmol). '



10

(4- benzyl - pi perazi n-1-yl)-(S)-3-phenyl - propan- 1- one

(162 ng, 0.50 mmol) and pyri di ne- 3-car bal dehyde (80

ng, 0.75 nmol). 10 Step 2: Was perfornmed accordi ng
WORMENd@3Tr i ption of Exanple 49, Step 2: N-[(BfT1B20 053565

Benzyl - 2- (4- benzyl - pi per azi ipgl-yl)-2- oxo-ethyl]-N-pyr

i di n-3-yl met hyl - 3- (4-

trifluoronethyl -phenyl)-acryl am de (20 ng, 18 %

LCMs: tR=0.80 min; [MH + _ 15 613.61) was
Exabipte he@t from

1- (4- benzyl - pi perazj n-1-yl)-(S)-3-phenyl -2-[(pyridin-
3- ylmethyl)-am no’l propan- 1-one (75 ng, 0.18 nmol)
and trfang-4- (#f "fTuoromnet hyl)cinnanic acid (50 ng,

5 VA 07/ 046075 182006/ 053868 76

hl e0110: 0 o \~ /I NCN~Step1HNSt

“C'z‘”d\' N N ém% N\NJ F3C I |585;p? medi ate:
mil Yo i.tSS Exan'p
pﬁogedur es eS¢ @%r [ ]

415. 47 [ M+H] !

prepalNed accordi ng t ol t t he
t he patl on of Exanple 109 by usi ng

pyridinL L car bal dehyde i nst pyri di ne-

3-carbal dehyde in step 1:

N-[ (S)-1- Benzyl - 2- (dtetbedizigt - pi per azi n- 1- yl ) Eampleotiet h
ylI1-Npyridin-2- yI ety - 3- (4- LC-MS:

LC-M5: tR = 0.87 m'h .
IM+H] —415 477 [M+H]" = 613.49

trifluoromnethyl - ?nyb% acr yI am de. (39 nmg, tR4=5b.&%
Example 110 was prepared according to the procedures described for the
preparation of Example 109 by using pyridine-2-carbaidehyde instead of pyridine-
3-carbaldehyde in step 1:
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-pyridin-2-ylmethy}-3-(4-
trifluoromethyl-phenyl}-acrylamide. (39 mg, 45 %, LC-MS: tr = 0.87 min; [M+H]" =
613.49.) -

Example 111:
7
Q O
-
HCl x H, o
N Step 1 HN Step 2
() g L—
_ AN N
Nl N j F.C j
t@
intermediate: Example 111: b
LC-MS: 'LC-MS:
tp = 0.59 tg = 0.79

[M+H]* = 41528 [M+H]* = 813.84



10

15

Hz NI Step 1 HN
CN I nternedi at e:
0.59 tR =0.79

|0 613.49.) Exanple 111: 0 | HCx
Step 2 0C" N\ N NCN F3C/ N\
Exanmple 111: LCMs: LCGMs: tR =

woPRMeaHc07s= 415. 28 [ M+H]' = 613. 64 WO 200710460@¢E/IB2006/653868

PCT/ | B2006/ 053868 77 Exanpls 111 was prepared
according to the procedures described for the

e he AR ARG REITS L PP deqgibed for the
prepaiidrrbRiugie 109sedsidg phridin§)4-daBariehyde instead of pyridine-
zyl - 2- (4- benzyl - pi perazi n-1-yl)-2-oxo-ethyl]-Npyridi

3-garbalgpRdanipl I8P (2- 5

N SR G e Mo R sty R ROy Pmatayh3-(4-
triffuord metH@l-piery)-abriy labnice o(B21met 26 %4 C-N tBr O Nmin; [M+H]" =
61{.’.%43 nedi ate: Internediate 2. LCG-Ms: LCGMS: tR=0.64

=0. 93

Example 112:
o
oy
- “
HCI x Hy BN Q
Step 1 HN Step 2
® OO
N
N N
C 0 A )
‘\@ B N N 7
Br N N
. Intermediate: b Intermediate 2: b
| LC-MS: LC-MS:
t - 064 tg = 0.93
[M+H]* = 495.23 [M+H]" = 693.58 Step 3
Y
| o [ ;
Example 112: : MN
LCMS: Fs N ENj
tg = 0.85 NN
[M+H]* = 775.36 N A
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]-(5)-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).



10

15

20

25

[MEH] ' = 495.23 [MtH]' = 693.58 Step 3 0 Exanple
112: V' \ N i LCGMS F3tR=0.85 ONIN N [MH" =
775.36 CNYNJ ,N io Step 1. Was perforned according
WO e@7#@7descri pti on of Exanple 49, Step 1. PCT/IB2006/053868
1- (4- Benzyl - 78
pi perazin-1-yl)-2-[(6-brono-pyridin-3-ylnmethyl)-am no
]1-(S)-3-phenyl -propan- 1-one (300 ng, quant. yield,
LCMS: tB =0.64 mn; [MH' = 495.23) was obtai ned
Stdp @m
2-am no-1- (4- benz

Waérpqt%ﬁ@ (@PQV%Q ¥<ot 2 pqe%ﬁ% pf Eﬁ%ﬂgle o, S BN

A P S i S

(4- m@ubmuywmy@raﬁgylamldmé? @er@ rquant. Mﬁi@fL(E%ﬁ?rﬁhe ®83 min;

MR, £ ek nbifined emaL:bensypioegsia: LY hgie Riome

pyridi ltil@ylfﬁ?elthﬂ)l—@nt?nr?ﬂl S?EmHemero@an -1- or&e (1.37 g, 2 77 mmol)tand.
tri uor one en acr anm , uan

e a1 uptS ey DRNBAGIDBI S 720 [ A0 Bl 563 vels

obt ai ned from
1- (4- benzyl - pi perazin-1-yl)-2-] (6- br ono-
Stgpy3:i di n- 3-yl et hyl ) - ani no] - (S) - 3- phenyl - propan- 1- one

in a1 e mep A Ry plperaim kR o RyidnySmethy-
am ﬁ%tsLMeﬁyEpro'banmoﬁ@ (5 eg, Co08mediEwes dissolved in dloxane(
enz erazin-1- br gnmo- .di n-3-
mLétaﬁgﬁy(Z BYﬁ"ﬂ'@}/ P'B?Fa?rlfkﬁ]b?fy%/mppc?%ﬁ'ﬁm')cﬁi‘do %y Tdert LG@X'de
11”§”€HZC? O‘A@c?nﬁlﬁﬁ EY@Qd(‘iéb dFl‘@(@é%tl&rJr mlﬂh)e #ae degassoeled with argon

pyrim y p| perazine (20 ng, nmol )
ang beammém °Ctiuficm@djby tr(elad@tmrg of 8K1Q0aa°aﬂ {Palledigm-catalyst; 3

o SR, AERTRSBubig By SHRR e bodBaH 0t 12

Th&ke &103- rﬁixfd?éwmmwﬁi R water (8 mL) was added and the product
was extracted with EtOAc (3x 32 mL). The combined organic layers were
concentrated under reduced pressure and fhe residue was purified by prep. HPLC
to give 7 mg (11 %) of N—[(S)-1-‘benzyl-2-(4-benzy1—piperazin-1—yl)-2-oxo~ethyl]-N4
[6-{4-pyrimidin-2-yl-piperazin- t -yl)-pyridin-3-yimethyl]-3-(4-trifluoromethyl-phenyl)-
acrylamide. (LC-MS: tg = 0.85 min; [M+H]" = 775.36).

Examples 113 fo 123 were prepared according to the procedure described for
Example 112: |



ny,

Stirring was continued for

m xture was cooled to it
- wob/opsiasiuct

conbi ned organic |ayers wer
reduced pressure and the residue was purified by
29

g

- yl)-pyridin-3-ylneth
- acryl am de.

prep. HPLC 20 to give 7
N-[(S)-1-benzyl - 2- (4- ben
yl]-N

[6-(4-pyrimdin-

2- yl< piperazi
yl]-3-(4-trifluoro yl
tR=0.8 nmn; [ 5

wer e prepared accord
for 25 Exanple 112:
79 o NO F3 (RN N HN

| .
Q‘D 00t7/

|
117 1%@

12 h.

mg (11
zyl - pi
O

“phinyl)
36’

LC

046

0. 005 mml ) dissolved in dioxane (0.5 nL).

The reaction
, water (1 nL) was added and

of

was extracted with Et OAc (3x 3RCHB2006[158363
concentrated under

azin-1-yl)-2-o0xo0-eth

(LG Ms:

Exanples 113 to 123
rocedure descri bed
075 PCT/ 1B2006/ 053868

I 0j |

or -

0

Ex- No.: 113 114 115 116 = 0.78 0.83 0.82
0. 84 0.86 1 .00 [l\/l+|—|]+:7744n A0Q 21 720 20 A0OA. 22
N AN. H |~ IN ixll I N 10 \%%Ha IP’Q ;
' VS N / -hb.wgiﬁg 120 1 22¢ TN’
D Efgb 018880 | t E:j/j oo
114 115 116 117 118
0.83 0.82 0.84 0.86 1.00
£98.31 _ 739.30 696.33 718.32 686.30
R N (N N.. N
LC-MS &
Ex-No. 119 120 121 122 i23
g = 1.05 0.80 0.87 0.82 0.80
[Me+H]+ = 686.29 725.50 732.35 705.33 711.35

Example 124 was prepared according to the procedure described for Example 112:

o

| Ny

Fa /j:ftrj
/Q;T N

O

N

N

©

Example 124:
LC-MS:
“tg=1.00

[M+H}

= 686.30




[ MPH] + 686.29 725.50 732.35 705.33 711. 35 Exanpl e 124

was prepared according to the procedure described for

-Exanple 112: - 0O NO Exarrpl e 124: N LCMs: F3 &N,
WOQRMW7IOR0ZS 1. 00 [ MrH] + 686.30 5 WD 2007/ 04BOWEB2006/053868

PCT/ 1 B2006/ 053868 80_ Examghe 125: o ~I o ~I N O I\

\ NFC) F3C\ | f\ CND a CN Br NN N Internedi ate:

i Exanmple 125 LC-Ms: LC-Ms: tR=0.93 tR=0.84

[MEH ' " = 693. 58 [I\/H—|] 690.17 In an inert

Exa pheer e,

1- (4-benzyl - p|pera2|n-1-y|)-2-[(6-bronn-pyridin-3¥yl
afe .solution (0.5 nL_
m) was added and t

ethyl)- 5 am no] -3-pheny| - propan-1-one (50 ng, O
0.072 mml ) was jdi ssolved in toluene (0.5 nL).
: SN
n for 1o mM, feld
teE I s- (triphenyl phosphine) bal JJadi Emj
. 002 ). The reaction mtiye Was 10

4- Pyr|d| neoro icacid (9.6 ng, 0.079 mol),
" heated to 100C flor h, cool ed agai Ntg/rt and wat'er
(1 nl) was added. @
Intermediate: Example 125

LC-MS: - LC-MS:
tr = 0.93 ts = 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-yimethyl)-

5  amino]-(S)-3-phenyl-propan-1-one (50 mg, 0.072 mmol) was dissolved in toluene
(0.5 mL}. 4-Pyridingboronic acid (9.6 mg, 0.078 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)paliadium (2.5 mg, 0.002 mmol). The reaction mixture was

10 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 fhe 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-
[2,4bipyridinyl-5-yimethyl-3-(4-trifluoromethy!-phenyl}-acrylamide. (LC-MS: tg =

15 0.84 min; [M+H]" = 690.17).

Examples 126 to 128 are prepared according to the procedure described for the

preparation of Example 125:



product was extracted wwth EtOAc (3x 2 m). The
conbi ned organic |ayers were concentrated under .
reduced pressure and the residue was purified by
wORLE4eoLC to give 8.4 ng (17 %9 of PCT/IB2006/053868
N-[(S)-1-benzyl -2-(4-benzyl -Sqi perazin-1-yl)-2-oxo-eth
yl]-N- | |
[2,4"]Dbipyridinyl-5-ylmethyl-3-(4-trifluoromnethyl-phe
nyl)-acrylamde. (LCMS: tR =15 0.84 mn; [MH "' =
690. 17). Exanples 126 to 128 are perepared according
to the procedure described for threparati on of
Exanpl e 125: WO 2007/ 046075 PCTA'BRO061053868 81 O

\ OLCM: Exanple 126/ NFBtR—085\ NJ [ M+H]®
690.72 C, I\ -/ : O Exanpl dGtMEIN t R
Exaniplé)5263C/ I\ = 68 31 N > éO_LfPaé“B-

\ \ N Exanpl e 1EsStR—08?‘ M- = 690.7
¢ N [M+H]" = 690.72

LC-MS:
Example 127 /Q/\)L tg = 0.95
o [M+H]* = 689.31
N/

_ l ; - LC-MS:
Example 128 tr =0.87

[M+H]" = 690.75
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15

F3C N CND N WD 2007/ 046075 PCT/ 1112006/ 053868 82
Exanple 129: \ NNF3 I /1 (N) F3C/ CND Br If NN'O
N Internmedi ate: Exanple 129: LG M. LCMS: tR =

WOQRMIRIHRS = 1.02 [MH + = 693.58 [ M-H + = 6SBCHEB206/133868

an inert atnosphere, {2
N-[(S)-1-benzyl -2-(4-benzyl - pi perazin-1-yl)-2-o0xo-eth
yl]-N
(6-bromo-pyridin-3-ylnmethyl)-3-(4-trifluoronethyl-phe
Examb)e- t29:yl anide (70 ng, 0.101 nmmol), 2-pyrrolidinon
(10.3 ng, 0.121 pl ), potassium carbonate (27.9 ny,
0.202 nmol ), ‘ (1)iodide (1 ng, 0.005 nmol)
N, N-di met hyl enedigine (1 ng, 0.01 mmmol) were
¥n di oxane (1 nL). The reaction nix
[ ,’OP’for 12 h, then filters

and
ref was
| ecLI
: pgrazin-1-yl)-2-oxo-eth ]J\N-[’E/(Zo[ -
pyrrolidin-l-‘yl) py¥{ di n- 3-
ylmethyl]-3-(4-tr or onet hyl - phenyl ) - acryl am de.
(L - tR.= 1.02 n¥n; [MH' _ 688. 46) | es
130an/EHT§ft%\ere prepared according to theE’ﬁﬁr@)‘gxagg
desicCiM@d for the preparation of Exanpl eLQ-288: WO
2007/ 046Q75 PCT/1B2006/ 053868 83 O N :

te =0. tg = 1.02

[M+H]" = 693.58 [M+H]" = 688.46

In an inert atmosphere, N-[(8)-1-benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-
(6-bromo-pyridin-3-yimethyl)-3-(4-trifluoromethyl-phenyl)-acrytamide (70 mg, 0.101
mmol), 2-pyrrolidinon (10.3 mg, 0.121 mmol), potassium carbonate (27.9 mg,
0.202 mmol), copper(hiodide (i mg, 0.005 mmol) and N',N-di methylenediamine (1
mg, 0.01 mmol) were dissolved in dioxane (1 mL). The reaction mixture was
heated to 120°C for 12 h, then filtered over a plug of siiicagerl with EtOAc,
concentrated and purified by perp. HPLC to give 29 mg (52 %) of N-[(S)-1-benzy!-
2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[6-(2-oxo-pyrrolidin-1-yl)-pyridin-3-
ylmethyl]-3-(4-trifluoromethyl-phenyl)-acrylamide. (LC-MS: tr = 1.02 min; [I\/I+H]+ =
688.46).

Examples 130 to 134 were prepared according to the procedure described for the

preparation of Example 129:



10

F3C~/N OOH; RHO/][N._ON, \/l pO- LGMS
HH Ex-No.: 130 131 132 133 134 tR = 0.95 1.04 1.02
1.01 0.97 [M-H + = 686.18 745.92 696.25 710. 27

wO0Ge@ado7s Exanpl e 135: / N N ON F3C F3C Br PNI/IB2006/053868
I nt er medi at e:
t R=1. 06
i nert atnosphere,

[ MeH] !

Exanpl e 135:

= 693.58 [ MH]°

N-[(S)-1

- benzyl - 2- (4- benzyl - pi perazin-1

(6- bronmo-pyridin-3-yl met hyl
nyl)-acryl am de (80

CMs: LG Ms:

t R=0. 93

= 687.27 5 1In an

-2-o0xo0-ethyl]-N
rifluoronethyl -phe

1),

was di ssol ved

in dry toluene (3 ni foll ofed| by the addition of
- 2-net hoxy- et hanahc{ ¥ 4. Ty .Tﬁ nmol ),
tris-(di benzyli deneaceh i SEL] adium (2.1 ng, io
0. 002 mmol ), xant hphos'(4 ng, 0{007 mmvol) and sodi um
tert.-butoxide (16.7 ng, 0.174 ). The m xture
was heated to 500C and stirring i nued for 90 mn.
The reaction m xture was cooled to rt, brine (5 m-)
gd and ¢ otV S MDD OA-04-6-0-45
D6/ 05386 ractied With EtOjc (3x 4

m).

Didned  or ) etsWer e traqt’ii _Ynder
pr s;ﬁ"ur b rasi dug puni fieu by
DLC to g ) H :
130 131 132 133 134
0.95 1.04 1.02 1.01 0.97
£86.18 745.92 696.25 710.27 670.24
Example 135:
o ' ' . 0
N ? N
i H ( ] e Iﬁ) E’Nj |
B N N - N

o

intermediate: Example 135:
LC-MS: LC-MS:
iR =0.93 tg=1.06

[M+H]" = 693.58 [M+H]" = 687.27

In an inert atmosphere, N-[(S)-1-benzy}-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-
(6-bromo-pyridin-3-yimethy!)-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)-dipaliadium (2.1 mg,
0.002 mmol), xanthphos (4 mg, 0.007 mmo) 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



(47 9% of
N-[(S)-1-benzyl -2-(4-benzyl - pi perazi n-1-yl)-2-o0xo-eth
yl']-N[6-(2-net hoxy-
WORt@AsPys pyri di n-3-yl methyl ] - 3- (4-trifl uoronﬁﬁ'ﬁ@l‘lﬂ?ﬂﬁ@?ﬁﬁs
yl)-acrylam de. (LCG-MS tR 345 1.06 min; [MH ' =
- 687.27). Exanples 136 to 138 were prepared accordi ng

ex@%ﬁ,ﬁ%\gﬁ %@%&%m &Eg%gn{b?%(& ﬁ@@gﬁ&%@@%%rﬁ%ﬁ%ra‘{ed
untig}7rf:ﬁ@|ﬁ@ci NESBUIF:d\%ﬂrﬂ gf\lreﬁm'\;e&ﬂ@ ﬁliﬂﬂédcgb}g@‘ep EbPaJ@)ioeggsye 38 mg
(T O NELT B beney2-ERison Ry oeTaaN -5y G QNG T WG methoxy-
eﬂﬁa&% ﬁ?ndlﬂ% FRFRARYIES- (A 3nubREmeRT y‘l“—ﬁﬁér%ﬂ)aéﬁ?la%%@f@oﬂms tr =

rocedur e descrlbed for reparati on of

5 1f5<mrml[lﬂ+l.ﬂf B8y 250.7/ 046075 PCT/ 182006/ 053868 85 0 \
\ NOFRF3C1Il \ CN

Examples 136 1o 138 were prepared according to the procedure described for the
preparation of Exampie 135:

| ~ LC-MS:
Example 136 /L/j) tn=1.07
| l
N

( ] [IVI-_I-H]'* = 643.21

S LC-MS:
Example 137 s | \ tr=1.11
NN [M+H]* = 657.22

LC-MS:
th =1.14
[M+H]* = 671.28

O
s
<
-
m e

Examples 139-166 were prepared according to the procedure described for the
preparation of Example 12:



R\ \:
- 144

HN \ Y \\
tR =0.88 0.87 0.90 0.92 0.77 0.97

LC- M5 Ex- No. :

139 140 141 142 143

[ MeH] +

679.32 695.47 703.52 717.55 679.54 731.58 s I\ \ F \.

wooo7los6odd N s /| C-----
tR=0.86 0.96 0.82 0.
696. 47 745.6 690. 25 695. 26
N- | \:

150

PCT/ | B2006/ 053868
Ex- No. :
0.82 0.91 0.94 rc

C S Ex-No.:

%399521727956 H

145 146 18QT/BYBOGI4I8GS
[ MeH] +
RN\\."

N LCGMS Fs Ex-No.: 151 152 153 154 155 156
tR=0.82 0.86 0.91 0.92 0.82 0 [MH + = 691.52
690. 25 703.52 757.53 690. &5 5 WO 2007/ 046075

. 86 ~8 1JON3 1 I° NRC LGM

157 158 15 0 161N1§u tR=0.85 0.92 0.89

- (]
(Y C

R o [
’ HNY
- - /© (© Q YQ
LC-MS _
Ex-No.: 139 140 141 142 143 144
th= 0.88 0.87 0.90 0.92 0.77 0.97
[MiH}+= | 679.32 69547 | 70352 717.55 §79.54 731.58
D ey | b 3(5 ol
N N S
LC-MS
Ex-No.: 145 148 147 148 149 150
th = 0.86 0.98 0.82 0.88 0.91 0.92
[M+H]+ = 696.47 745.6 690.25 695.26 739.55 717.58
R N N
N Sy - S
T o Y O o o
N A # _
LC-MS Fa
Ex-No.: 151 152 153 154 155 156
| = 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




[MtH + = 704.52 717.55 669.6 693.53 717.53 717.36 R
\.. LCM5 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
WOBMM$0E8 167 to 175 were prepared accor di ngPEHTR2§e6/053868

procedures described for thgg 5 preparation of

Exanple 1: WO 20 O 7/04 60 75 PCTI | B2006/ 053868 87 o
R~-NCNDR\:_F~M~~ / B~/ MLCMSI e
01-~ "lop Ex-No.: 167 168 169 | 171 172 tR = 0.83
0.84 0.85 0.81 0.81 0.82 of MWH™" = 635.57 701. 44
669.37 711.55 681.5 . 3~ [/ 1 /| F3L F
LC-MS F Ex-No.: 17 4 175 = 0.91 0.81 0.90

[ MiH] + = 707. 44 F821°%57 . e foll ow ng conpounds
can be prepared ac i to general procedures

5 and the detail ed|experi nent aL procedures descri bed
above: WO 2007/ 046075 PCT/ | B2008 053868

R N | ~ 1 {
U E Va /O\
1C-MS N
Ex-No: | 157 158 159 160 161 162
g = 0.85 0.92 0.89 0.82 0.91 0.94
MsHs= | 70452 | 71755 | 669.6 69353 | 71753 | 717.36
R
4
LC-MS
Ex-No.: 163 164 165 166
o= 0.90 0.85 0.91 0.90
[MsHjs = | 6836 5354 | 70338 | 717.37

Examples 167 to 175 were prepared according to the procedures described for the
5 preparation of Example 1:



88 NNM NJ\ NNJ OOF, F3I/ ~ M\ /I NJ JN O N
0O FBC MO/ FEC/ \lI 3 C I " J" A\l ~N\I ONJ. O
I\~ F3C_OF3C/~F A I I )\ r N\ NI 0O / O
- wo/2008046658 N N NJ O F3C PCT/IB2006/053868
87
[}
N
Neogel
o LO
: R P e FD/—‘ MED@,.-' i\@.,f -
/@ /O Me ’O
LC-MS : Br 7 OMe S |F '
Ex-No.: 167 168 169 170 171 . 172
th= 0.83 0.84 0.85 0.81 0.81 0.82
MiH]+ = | 63557 701.44 669.37 711.55 681.59 639.59
R F:’C\Q-"'
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

5 and the detailed experimental procedures described above:
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NNOG 0/ F3CF3CF F\ \S}E'N\

f'"s o



NNI / VNN NO OOl F3C F3CN//\\ NNN/ \S
Nr'JN' / OOOO F3CF3/ N Hr- NNN/ NI OO
OO F F3 3 WD"2007/046075 PCT/|1B2006/ 053868 92 HO
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N N/ F3N/ANIT' A\ NJ N ON O N N~ NF3/
F3 In vitro antimalarial activity: Plasnodi um
falciparumin vitro assay 5 In vitro activity agai nst
woeoo;mlmos:ytl c stages of P. falciparumis detBETBOGH/053868
using a [3H hypoxanthine iggcorporation assay. One
strain resistant to chloroquine and pyrinethan ne
(P. falciparumKl) is used in the assays, and all
test conpounds WO 2007/ 046075 PCT/ |1 B2006/ 053868 96
are conparjed for activity with the standard drugs
chl or oqui1te gna C6628) and A
~159-3). ds ar luted i n DVB(Q

added to par ul Rur ncubat ed |
medi um w P xa'r#t hi QB
(2.1 g/L),

Oand washed hu

| . 3% parasi
@ utions of ea rug ar

mcrotitre plates®and fficuBat&d in a

hum di fyi sphere at 37C, 4% CG % 02, 93%
N2. After 4 of [3H] hypoant hine (0.5
pCi) is adde /\I\.fzaplate
are incu \Ltthh 4 hours N ane
condi | ates are then ha th a
Bet@e Cel rvester (Wl l&CH ed with

. The dried~{j ate- i nserted into
aplastid 191 with 10 Lot scinfilJation fluid,
and cé#nt ed in a Betapl at €7 qufd i 1 ation

count er. vaI ues are calcul ated f Si _glj_gm
inhibiti on rosoft Excel™ 1 N\bl/% 1

| C50 VT@/{N seI d conp@{\w

oy °

N
@ F S



Conpound of Exanple No.: ICso (nM on K1 Exanple 1
3.8 Exanple 2 70 Exanple 3 375 Exanple 4 7
Exanple 5 19 Exanple 6 588 Exanple 15 11 Exanple
w038 7/04575 Exanpl e 33 6.9 Exanple 37 18 ExanmpCenBoclikiscs
Exanple 43 8.3 Exanple 81 7.4 Exanple 87 13
Exanpl e 125 4.8 WD 2007/ 046075 PCT/| B2006/ 053868 97
Exanpl e 129 9.5 Exanple 159 2.4 Chl oroqui ne 300
Artem sinijg 2 In vivo antinalarial efficacy studies
In vivo anty arial activity is ass for groups
of three fenmgle N Fce-0- 5 22
i nfected gn day 10 E&tjrghei strain
i ¥ sal i ne suspe i v
agl tizederyt hrocyt esh I~ comy el nice
1 a |typi cally ri sg\tg}; pr ox
ontro

r dsi
Cpeic
Sr@nd

day 7 after inf

i nfection, | Y ce di e bet ween

e mce

| O ¢

t
treat ed vwé:th compounds, con‘pounc‘?s are IElither
n agueous

formul at e

in vitro antimalarial activity: Plasmodium falciparum in viiro 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

o gelatine vehicle wwth 3 ng/nL conpounds or in
tween 80/ ethanol (7%3% with 5 ng/nL. Conpounds are
adm ni stered intraperitonealy or subcoutaneously
WO 7iéM7as two consecutive tw ce-daily dosi HgEIR2B6[Y53868
(2x 75 ng/ kg BID, 24 and 48ggours after infection)
-or as four consecutive dally doses (4x 10 ng/ kg or 4x

ot PR o e B0 BRI R ano

artbaigtinidr (synta-ee} ﬁEBtS) I}dmfb@uddsbhlmdllmi&dt @k BMSO to 1 mM and
resuspended in arasite

ackfe & BRRee GiAwos FaeERes i BEMIIP4S BRPARH Mgy hypoxanthine,
su;?pgé'ﬂbhf&i Wit r@@ﬁzsf gcbab pﬂ_gd NefdS, (dqid/iLp! r%%mm cﬁ}s U/mL),

e quadrupl e-d I men are processed on
Alburzex b phf) eand owashed | mimgn i dc gelis| alt &b%s hﬁﬁ@atocrlt (0.3%

ol SELC S0 L6505 Ty PRe S 45 B PR v
midrbtre pREs ahd gicuiated 0T a paINddGingratsodphase a;t BaPCM%%?Oz, 3%

the presence of parasites in the FACS gate is
Oxcheeidn vi sual | y. The survival days of infected nice

AftEF @@h@grg"%bh | DF?IB egxérﬁhﬁles(g g @Gi‘? i98dadPlo @cﬂ,‘hhrvei of a plate.

|
oun days are checked for
Thg apiatgs taseriiacuhaded libs ecfuéherr 24 diaunaninged thensgaepeanstitions. The

s ADPLS R PG B BNk ALY B3 o wi

dis8fled @raabrsThel .drigdc finpeuarck Sr%ameuht(ﬁ rmrplaém gﬂlowuh 10 mL of

consi stjng of piperazine conpou L f or mul
scigtilfagion fluid; ‘coued A E’F%{ap@]s@ L|id fsglp thn| cou,ntggu 50 values

aré"@'zﬁ&%féd from sigmoidal inhibition curves using Microsoft Excel.

Table 1: ICso values (nM) for selected compounds:

Compound of Example No.: ICs0 (NM) on K1
Example 1 3.8
Example 2 ' 70
Example 3 ‘ 375
Example 4 7
Example 5 19
Example 6 588
Example 15 11
Example 29 7.5
~Example 33 6.9
Example 37 18
Example 38 11
Example 43 | 8.3
Example 81 7.4
Example 87 13
Example 125 4.8
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lo X represents - -CH2- or a bond; n represents the
integer 1; R represents al kyl; cycl oal kyl;
hydr oxy- et hyl ; benzo[ 1, 3] di oxol yl ; phenyl that can
wokeo7mesom®no- substituted with hal ogen, al kyl , PET#ER20§6/053868
~ -CF3, or alkyl-carbonyl, orgghenyl that is di- or :
tri-substituted, wherein the substituents are

ntl v cal ected from-al k\y! and—hal egen:
pyri dyi EmPie dR%e nono- siibstit uted wi thohal ogen,
arkyt, xamptE 3Rgl Uranyl that can be nonpzsubstituted
W th net ﬁ FH%_ groxv nmethyli, or bromine, or furanyl

that is Ghlosmmsmetuted vv!ti al kyl ; thi er%ﬂothat can

——bGFHBHG—ﬁe—SHbSP+PHPe&“N f—rrethyt—er—chiprine;
pyri m di AYETSBEYui nol i nyl | benzhydryl ; i dazol yl

optional Ty nono-substrtut ed w th alkyl; or thiazolyl;

or X represents -C(=0 - and R represents hydrogen;

R2 represents i ndol yl; im dazol yl optionally

aelale ﬁ«ﬁlg phenyl that 25 can be
lnm)noasubg[dr[ ut e 3{%"@ ogen al kyl , hydroxy, or
In vjveremtintianigl eacyivityt isadssessedl rferagxbapsis plitheee Wemaie NMRI mice (20-

h | i dyl ; h
22,4y Bigvendify Mested FreSen o s Ger2hR, Hrain SERANKA fo02 mL
heBSrn’ﬁE@@ Salipgt 'shH[it)é?ﬂsldM&brﬁbiﬁm@/ 2)@bR0k§é{rasﬁlzés@X¥rythrocytes) In

2 nor I NO erldlno OXO0-pI p erl ! g
cooimi- gwe,opar@sﬁa&mlapWHl%ﬁ,ﬂw riseyrto pARRIPKIMale ypﬁ%ﬁvy y day 3 after

=

| mf@@[{(&f eln%ﬁ g%’rﬁﬂﬂ SfH@ éféﬁeﬁ\g%%gdbypgeé?ﬁo?aﬁwéﬁéﬁl infection. For the

mibe hﬂazed vﬁthad:cimbenaﬂmmon@pb@dsyareaexthm)foahklaigd in an aqueous-
acflpusiidls Wikies Fig/ M HgParEYpor 1 Shs BRlelic) (g win 5

md:mLepr esents phenyl or pyridyl; 10 R31 represents
-Ct - 5-al koxyet hyl, phenyl, pyridyl, phenyl-alkyl,
Cqmmmdﬁaar@admmg ||ntr@e;(§r,<pnqgéy %rgubcoutaneously gither as two

I 2 and 48 h ft
cof S RL oS BER gl (RO P 752HAGY BID 2 o, 40 hours atr
infablion) or asKglir earsecnine dailyeryses @yrlidoyp/kgar 4x 50 mg/kg, 3, 24, 48

pyrimdinyl;.and. R4 represent |- CH=CH '
arfe oirs e s liog-, WER RS GUBiT Sl 1itan, 2 RO ter the
last R ifeatiens Ubgl dall wudsusamehnmmmd i $ehle @B buffer and
from hal ogen, al kyl, XY,
parasitemia determined with a FACScan (Becton Dickinson) by counting 100 000
red blood cells. Tail biood sampiles for the quadruple-dose regimen are processed
on day 4 after infection. Activity is calculated as-the difference between the mean
value of the control and ireated groups expressed as a percent relative to the
contro! group. For parasetimias lower than 0.1%, the presence of parasites in the
FACS gate is checked visually. The survival days of infected mice treated with .
compound is also recorded for each compound. Mice surviving for 30 days are
checked for parasitemia and subsequently euthanised. A compound is considered

curative if the animal survives to day 30 post-infection with no detectabie parasites.
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and -CF3; or phenyl -CH2-CH2-, wherein phenyl is

di -substituted with -CF3 99 and optically pure

enanti omers, m xtures of enantioners such as for

exanpl e racenmates, optical % pure diastereoners,
Claimst ures of dlastereoners di astereoneri c racenat es,

m xt ures of dlastereonerlc racemat es, and neso-formns,

as well as salts and sol vates of such conpounds, and
1. ARbRIPLAE e ctEQHE 1 dro csah%ﬂH '

claﬁﬁpl whi ch has tﬁe go#@u I a QgRgﬁ%Q%%QS?ﬁhﬂEﬁggs(the
formphd:R3) EN) fornmula I X" RL to wherein n, X,

Rl, R2, R3 and R4 are as deflned inclaiml. 100 3.

A conpound according to claim1l or 2, selected from

the group g@n3|st|ng of : _

N[(S)-1- beqzyl 2- (4-benzyl - pi perazi n-1-yl)-2-o0oxo0-eth

yI] Nch 4- pe ME benzyl ) -

(4-tjpifl ronéihyl phenyl ) -acryl am i de,
ﬁ%ﬁi Qo. (4- benzyl - pi perazi n-1-yl)-2-oxo-eth
enty benzyl)- s

3 (3 y I u nmet hyl - phenyl ) - acryl am de,

N[ ( bénzyl]- 2- ( 4-toemmyii-Ipi per azi

n-1- yI) 2 xo- thyl]-N(4-pentyl-benzyl)- 3-(2-trifl

uor onet hyl - penyl ) -acryl am i de,
N[(S)-1- ben% I -2 (4- benzyl - pi perazi n-1-yl)-2-o0xo0-eth
yl]-3-(4-met t p henyl)-N-(4-pentyl-benzyl)-acryl a

mide, 10
N-[(S)-1-benzyl -2-(4-benzyl - pi perazi n-1-yl)-2-o0xo-eth

whedid - 3- (3- met hoxy- _
phenyl ) - N-(4-pentyl - benzyl ) -acryl am de, and
N-[(S)-1- benzyl 2- (4-benzyl - pi perazi n-1-yl)-2-oxo-eth

X regregents %HT or a bond
n represents the integer 1,

R’ represents alkyl; cycloalkyl; hydroxy-ethyt; benzo[1,3]dioxolyl; phenyl that can
be mono-substituted with halogen, alkyl, alkoxy, -CF3, or alkyl-carbonyl, or phenyl
that is di- or tri-substituted, wherein the substituents are independently selected
from alkyl and halogen; pyridyl that can be mono-substituted with halogen, alkyl, or

-CF3; furanyt that can be mono-substituied with methyl, hydroxy-methyl, or

"~ bromine, or furanyl that is di-substituted with alkyl; thienyl that can be mono-

substituted with méthyl or chlorine; pyrimidinyl; isoguinolinyl; benzhydryl; imidazoly!
optionally mono-substituted with alkyt; or thiazolyt; or X represents -C(=0)- and R’

repreéents hydrogen;

R? represents indolyl: imidazolyl optionally monb-substituted with alkyl; phenyl that
can be mono-substituted with halogen, alkyl, hydroxy, or cyano, or phenyl that is

di-substituted with halogen; pyridyl; benzothienyl; thiazolyi; or thienyt;
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trifl uoronethyl-phenyl)-N-(4-pentyl-benzyl)-p rop
ionamide. |Is 4. A conpound according to claim1 or
2, selected fromthe group consisting of:
N-[ (S)-1-Benzyl - 2- (4- benzy|%8si per azi n-1-yl) - 2-oxo-eth
yl1-N-(4-pyrid in-2-yl- benzyl)-3-(4-trifl

R? mmsrmﬁyhdcﬂﬁewh)jylaﬂfaﬂ@m ibdemono- substituted with alkoxy, alkoxy-

(h% -Benzyl - 2- ( 4- bentzgﬁrz pi per azi n-1-yl)-2-oxo-
alkom R pympmhﬂlwoyww Yl s»xq;p(p@rttimthaﬁré@www pyridyl,

or pﬁ@ﬁ%’*é%of PRELETPIS e " BnRsbotiad wih premyt Py leyl, akoxy.

dialigi-antibg, 4mpypfhc£lnnn Bi-penziedhalldy)-advifd - (didltyamino)-alkoxy, phenyl-
or onet hg }-Bﬁhe a]cr}%l amid e,
alkogy,[Qraptranyspy q‘ﬁ[‘?iﬂ enzyl - pi perazin-1-yl)-2-oxo-eth

gl ( -
or Rplr%)%rr@?\%ﬁtﬁ tﬁew; - e%?i?%s (4-trifluoronethyl-phenyl) -
acryfamde, 101

- RNIS) - 1-|\$epﬁﬁ -2- (4- benzyl - pi perazin-1-yl)-2-o0xo0-eth
yl 1-W\ (44 benzyl oxy benzyl)-3-(4-trifl
uor onet hyl - phenyl ) - acryl am de,
wheni ZSpptesBatzyheyl Of pyedyly| - pi per azi n- 1-yl ) - 2- oxo- et h
yI ] -N-[4-(4-pyrimdin-2- yl-piperazi
1-yl)-benzyl]-3-(4-trifluoronethyl-phenyl)-acrylam
R31 i _
rgF?S('éztsAczetC)} 5 ap“f%xeyreg@lﬂn ;::thei/nly)l g)yr]d¥/]f | pherﬁl a)lkyl bhydr?/xyalky[
carbpny; alkybearkohylpcydealkihcarbonyl, or phenyl-carbonyl;
1-yl)-2-oxo-ethyl]-3-(4-trifluoronethyl-phenyl)-acryl
am de,
R é‘f)[dsﬁhtslhﬁﬁﬂééhb?méthpﬁnzw pi perazi n-1-yl) - 2- oxo-eth
(4-pyrimdin-2
- pi perazin-1-yl)-pyridin-3-yl nethyl?}-3-(4- trlfluoro

R r%@%bt&%‘lﬁglyhhﬁyﬁéé%l %g\ %iienyf\l'p[y @rl & ;?\?nrﬂFdYrjlylzargdA' fu

n-1-yl)-2-oxo- ethyl] N-(4- 10
pyridin- 2 yI benzyl)-3-(4-trifluoronethyl-phenyl)-acr
r@r%ﬁ% phepylgyt p¥1 whereln phenyl can be mono-, di-, Or fri-substituted,

whereﬁ?ﬂ\zey Eulgst‘tf}elk?t'ingﬁéI irfipehaghily SeMole? 7ehP Haldyen] -kt Aalkoxy,

and bé‘.riFayIQr— Phehyt- OHgL@HE»QWWH’BjJEmpl'[ﬂ'@yIW -ilacdybapstideted with -CFj
N-[(S)-1-Benzyl -2-(4-benzyl - pi perazi n-1-yl)-2-o0xo-eth
yl}-N-(4-ethoxy benzyl)-3-(4-trifluoronethyl-p
henyl ) -acryl am de, is
N-[(S)-1-Benzyl - 2- oxo- 2- (4-t hi ophen- 2-yl net hyl - pi pera
zin-1-yl)-ethyl }-N-(4- pyridi
n-2-yl -benzyl )-3-(4-trifluoronethyl-phenyl)-acrylam
I de,
N-[(S)-1-Benzyl - 2- (4-benzyl - pi perazi n-1-yi)-2-o0xo-eth
yl]-N(4-ethyl-benzyl) 3-(4-trifl uororrethyl p
henyl ) - acryl am de,



N-{(S)-1-Benzyl - 2-[ 4- (4- net hyl - benzyl ) - pi per azi n-|

-yl]-2-oxo-ethyl}-N(4- 20

pyridin-2-yl-benzyl)-3-(4-trifluoronethyl-phenyl)-acr

yl ami de, 99

N-{(S)-1-Benzyl -2-[4-(4-ethyl -benzyl)-pi perazin-1-yl]
and-cptioaly plirydnaritiofders, mixtures of enantiomers such as for example

pyridin-2-yl-benzyl)-3-(4-trifluoronethyl -phenyl)-acr
racgaies; getically pure diastereomers, mixtures of diastereomers,

d lasi't\énrgeéﬁﬁ f:_r?@&ﬁé’tesz Thi #ﬁt&%"ﬁﬁ H}?s?eﬁ'%&?‘énéf IRl A PRIRDforms,

0xo-eth

as wellay salteany byl atesdsftauich| coonmometdsy bng nemphdlogizay foams.

i de, 25
> N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo0-eth

2_,Nb$mpabﬁd %o%&‘dm’ cﬂéiabﬁh 12which h s the formula I’
yl me 4-1r1 f1uoronet hyl - phenyl ) -acryl am i de,
I\I-{(S) 1- Benzyl - 2-[ 4- (4-i sopropyl - benzyl ) - pi perazi n-|
-yl }-2-oxo0-gthyl }-N-(4 pyridi
n- 2-yl - benByl ) - 3- (4 trifluoronethyl-phenyl)-acrylamd

e, (S)- Fﬁehnz -2-0X0-2-(4-th

i azol yl pi perazin-1-yl)-ethyl]-N(4- 30

pyr i cﬁé be)wzyl) 3-(4-trifluoronethyl-phenyl)-acr
yl R de

N-[(S) 1 Ben yl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo-eth

yl}- IR n-2-ylg ZY!)-3-p-tolyl-acrylamide,
N-[(S) 1 B Z} 2- 0X0- Emiﬂ pyri di n-3-yl met hyl - pi per az
1-yl)-et ?q N-(4- pyridi
n 2 yl = benzy ) 3 (4 trifluoronethyl-phe nyl)-acrylam
i de, 102 1- Benzyl - 2- oxo0-2-(4-th
~ i ophen- 3- yI rret I-p| perazin-1 -yl)-ethyl]-N-(4 pyrid
in-2-yl-benzyl)-3-(4-trifluoronethyl-p
henyi -aq&kam\ide, p L
10 whengin peX, R g&nAy] and Ri-gre as-dgfineddr 6laimnkt hyl - benzyl ) - p
I perazin-1-yl]-2-oxo- ethyl}-N(4-pyrid
in-2-yl-benzyl)-3-(4-trifluoronethyl-p
henyl ) -acryl am de, 5
N-{(S)-i-Benzyl-2-[4-(3, 4-di net hyl - benzyl ) - pi per azi n-
I-yI]-2-oxo-ethyI}-|\|—(4- pyrid i
2-yl -benzyl)-3-(4-trifluoronethyl-phenyl)-acrylamd
, NN[(S)-1 -Benzyl-2-0x0-2-(4-pyrimid i
-5-yl met hyl - pi perazin-i -yi)-ethyl]-N-(4- pyrid i
2-yl -benzyl)-3-(4-trifluoronethyl -phenyl)-acryl am
e,
e

id N[(S)-I

Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-oxo-ethyl]-N-(4
-eth oxy- io0 benzyl)- 3-(4-nmethoxy-phenyl)-acryl am de,
N-[(S)-1-Benzyl - 2- oxo- 2- (4- pyri di n- 2-yl met hyl - pi peraz
in-l-yl)-ethyl]-N-(4 pyrid i

n-2-yl - benzyl)-3-(4-trifluoronethyl-phenyl)-acryl am

i de,

'_DS(D
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N-{(S)-1-Benzyl - 2-[ 4- (3- net hyl - benzyl ) - pi perazi n-1 -yl
]-2-oxo0-ethyl}-N(4- pyrid
i n-2-yl-benzyl)-3-(4-trifluoromnethyl -phenyl)-acryl am
de, '5 100
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo0-eth
3. A/tpmiNo(ind echyldihe tz ylhjm 13, tselactedifrop grdap consusting of:

pf\{ﬁ%}j foe%réyz/V%T(ﬁ Qqqufp{oefézz}xﬁ E}b{r%&%?(roo%tym\l -(4- pent%/! ?)enzyl)—
3-(altfdohidtAHoTy-Adylahibb uor omet hyl - phenyl ) -acryl am
N [\'6[555}*1 ‘Beayly2-(2-Hehzyepipprazm-fefdp2ioxoiethy)-N2(bpenigt-benzyl)-

3- (ﬁ@{'%@b’ﬁt ]oﬁ%r{;’ne%%}ﬁ?mé acryl am de,

N- Nc@y-i-b%ﬂem (- Hﬁ?ﬁﬁéé}aﬁm -RENPZIRoIethl)-Ne(L¥8r&E-Benzyl)-

3- (Qfm%“‘p‘" @W“‘;H%{@TI%ZM))QWIE\W@W de,
I\I_ . _ .
F( %’ ii’gﬁg}’%@ na %gﬂzﬁbzﬁ@ )IOQO%Qtpgljupr(4—methoxy-
phenW)’-NS4 pimﬁjﬂcb@h Qb@ﬂyla)ma@r yl am de, 25

( - Benzy (4- benzyl - pi perazi n-1- K ﬁ-z- oxo- et h
LE! )c&bgyzylcﬁnﬁé@qﬂzyl Piperazm 1-yl)-2-oxo-ethyl}-3-(3-methoxy-

| PherR@”fgy(h)ge%;@%qtrHM A IR APy T

N-N{&D)- L-bBanzyd - £-beAzPesgytazii- ﬂl%'l)az-loﬁo-"e'tw!} 323®kiset h

trtfiu%{rﬁgq{pyﬁ o hﬁlrr)lb(ggngrlptglnbegg@l) prog%)%mzlde
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo-eth
yl]1-N-[2,3"]bipyridinyl-5- 30.
4. A gzd)mnpbhydi a8e(rtling td bbaﬂgom@t hydelgtten floyn o yitcami cdm&stmﬂ of:
i%ng Tiﬁ%@%ﬁ@e&%@ﬁ% S oo ety A N3yl
de,
benz@@@ﬁﬁlnﬁ%rﬁ#hy@%ﬁ@%k@ 9{1&’(&1?&@ 5- oxo- et h

i Benz pi perazin-1-yl)-
(IS»){14Beszy!f2-(4mehw}merazm 1-yl)-2-oxo-ethyi}-N-(4-pyridin-4-yl-

NQ--PJ,0PAX be trlfl ororrethyl phenyl ) -acry
benzylg?%p l% Té%om%ﬁ]{y{g}leﬁyl 2HNAM e[4 (6- met hoxy- pyri d
. rwa Jmséhwt)z-m-g@hﬂﬂtmpémwrh%1)ozcexo-ethy|] N- (4 pyrldin 3-yh-
entYI benzy 3-(4-trifluoronethyl-pheny
benzyij 3a(é|-ty1ﬁgmqg@eth phenyl)-acrylamlde

N B RSB P51 ol KAy 2.1

Asin 4yl trifen &
et b s

yI] 3-(3-fluoro-4- nethoxy-phenyl)-N(4-pyrid
i n-2-yl-benzyl)-acrylam i de,
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N[(S)- 1
- Benzyl - 2- (4- benzyl - pi perazi n-1-yl ) -2-oxo-ethyl }-N-[ 4

-(3,4-d ihyd ro- 1
H-i soqui nol i n-2-yl ) -benzyl ]103- (4-trifl uoronet hyl - phen

yl)-acryiam de,

N- N5 - 1-Branagly? «(2-blehzhepipy tazin- eyl p2ioxolethyl)-NecoBen B bxy-

ben%y i‘%%l%ﬂiilf i h&'@hﬁ?ﬁ@ﬂ%ﬁ@ﬂﬂ?’ﬁ“%enyl )-acryl am de,
N R S e L a2
yl- plpemzir}-:lﬂvdjth,dnzal]mﬁzletrlﬂuoromethyi -phenyl)-acrylamide,

%(ﬁ%%ﬂz%tla 612 E;bgnzﬁ IQT{S?Z‘II Eenzy)flz) (42bgr)1(z(§/i %tipherazw
-yl)sz@x@reﬂﬂmxym hﬁfﬂ@‘&:}weﬁﬁﬁ HrERUHREYIRRARIY! ) -acrylam
I\I—Béf&)yT -BRngyis)- (tﬂzbbenw;plpena@mbefﬁz&bxmqbwuam (ﬂ-wr)mldin-Z-
yl- plf?%éé(ﬁ ‘FW%y}rd% ime{hyﬁ} 3- k‘tP ] oro%etrmpe)ﬂgny!) -ac am'ge

Nm([@) %Bg{aﬁm E@f&én@?ﬁéth?ﬂ-;ﬂﬁé%&lrﬂ‘[J,/I)Yi-bxg ~SP-RE -
pyriGy-R bRy s e o stk piyanyBraciamidact y1 ami de.

M Tl BRA- - BER AR dlbdratln 1 (s dxd e R A-8RB%!
benzpwa @-nifldosdmdtapyhanydy-adridrhkieyior onet hyl - phenyl ) - acr

mﬁ@ﬁ -T1BeRn (dobenzypinseZisr b pre-etipNddstooxt-h
benz%i% G‘-“§ﬂ§5?{"9%}9w FP?J %}W?Wyelm‘dﬁenyl )-acryiam i de,

{(S))—‘ilB@mylQLG}&Z}-E)(Q=thdD¢rem)’Z-'ytﬂmah'§1[ ~bERIAN M =\ BRF AAN- -(4-
pV“dinnZﬁ' 5?@% mﬂ@%@m%irm&awﬁ%d%e
nlN E(S?qu Bﬁir?z §ﬁ423?314zyé r[32| I) é'ZZCI))I(‘]O ?th))ﬁ'] sN-{4-sthyl-benzyl)-
3-(4- tyiﬂyomﬁhyiqshwml)emrylzny« e,
s T R e e P L
pynd|(|‘t12_ m—!??iz{?l) LA RISt R Richyinlge2- 0x0- et hyl }- N
| N B8 By 24 44 cataybenaydy pivetdan-t piledphy-afoylNath-
Py ey T AN PIRY BRI o1 ) - 2- oxo- et h

yN]-{(S& ¢ BeaiAyb- [@%Bﬂylhilda%] 4-yimethyl)-piperazin-1-yl}-2-oxo-ethyl}-N-
heny acr | am de,

(4- pyrmil[@ xlzt%%%%ip (ﬁrp‘bnoaqm hylphengl-exodarsjdel - pyri di n-2- ,
NI B e dvpiperaziny P rar sy DIz § Ty oiginy-5-

yimetigyledn4- ’d&luoromethy! phenyl) -acrylamide,
(6- et hyl - pyridi n-2-yl met hy Ie‘
ylf N-(4-

'\Qr{@ hhf?\??f_r ﬁwwﬁw&bww Riperegin-f-yi-2roxpet
pyrldiﬁ‘éyﬁl)be%zf/if"k%t(ﬁ' ffubRhaIFA-BREAPRaRXidmaer v am de, 104

N-[(S)-1-Benzyl-2-oxo-2-(4-thiazol-2-yimethyl-piperazin-1-yh-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,

N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1 -yh-2-oxo-ethyl}-N-(4-pyridin-2-yi-
benzyl)-3-p-tolyl-acrylamide,

N-[(S)-1 -Benzyi—2-oxo—2~(4—pyridin-3—yimethyl-pi perazin-1-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)~3-(4-triﬂuoromethyi—phenyf)—acrylamide,
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N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo0-eth
yl']-N (6-norpholin-4-yl pyrid
in-3-ylnethyl)-3-(4-trifl

uor onmet hy!- phenyl ) - acryl ami H&
N-[(S)-1-Benzyl - 2- (4- benzyl - pi perazi n-1-yl)-2-o0xo0-eth

yI N—NSM &énz;x—@oxxym(ﬂthwmeﬂa Iimatiyiisiperazin-1 y!) ethy!] N-(4-
P/ fS f(4 trifluoromnethyl-phenyl)-acrylamd
pyrlgm Zgy -benzyl}-3- (4 trifluoromethyl-phenyi)-acrylamide,

{\K—@S é @ﬁﬁ%—% -§24%-|.*a{ﬁ[%¥$-4%8ﬁm6 Rzgh5-Blpsr4siR? )ﬂoylfﬁ ~OX0-
ethyj}-M(ﬁmwmylin)—Z aﬂ{né_ﬂtyl)ﬂ(uonrlﬁn"etdmyéthphﬂﬁaﬂwl} a@ybdnama de,
ﬁg%éﬁggé%%gpfg 4a é%nQet%beean{)r E)lplepaz?n %l -yl]-2- o>)l<|olethyt} N-(4-
pyndlﬁ@zwbé?'lz@ﬂféﬁ@ Rritfaotbin a}f?)b‘l’teﬁﬁd’j‘)élc]fyl§m ifs Lrifl

uor onet h phenyl ) -acryl

N- NS imyrz ol Z%elyzlmld iptpyinaethp-dipgtazir2 1 opoetbly-N-(4-
pyﬂiﬁJ1 %@(ﬁ;ﬁrﬁ% :{;F‘f %t—l?{?mﬁﬂyi PREDYRPCOABIAS: hy! - pheny! ) -

acw BR3nzyl-2-(4-benzyl- 1-yl)-2-0x0- -
:?N?ml Ben%/ ( enzg ptp;/a raz&t pe¥ 2912|Onxolet)wy i (Ab%hoey h
benz)mf)} mtbg}%ﬁh@ny Hagetiapide3- (4-trifl

N RGPt Z 0B ZimetybelnsiAgn sty v ¢
pyridin-2hyll-b2neyig-3e M‘Ffﬂm?*brﬁétf?y Lbhényl)-acrylamide,
|n 2-yl -benzy g4 tri _ _
Q%ﬂ@engﬁlgza-jﬂ-)( gaet}kwhhewi)—glgeramm’l—yl]|—2—oxo-ethyi}—Nr-](4-
' i n- - -2 -
W”d‘yﬁ ?@%ﬁ? SRS ShBTRRgItey ) -2 e et
i IN- KS)‘?BSQ?ZALQ' (geft{ei‘\lzglgt?:gé?azzr} 1;3;|)a§|or>]<o-1eth ; N2(46<)a(tgyi b%nzyl)—
3- p-@M ‘Ng’ fehyly benzyl ) - 3y(4pf|p uor o- p Y
@-138 ME@%Q}%@ 2. Abgp-tnf‘uorometh Z~P%niyillp}oe£a )é} athyl}-
N-(4- pyﬂldiN-Z{-@E—b@niW)slBdﬁytnﬂﬂ@omethyf phenyl) -acrylamide,
Eﬁ[’a(}%ﬂné %X}%—[%-ggnzy [3/ perazu¥ 1= yl) 2 g;)xozerthyf.’il g%obr;g%gyghenyi)
N-(4- Nf"['&n@‘ aﬁéﬂ l{ﬁbr@rﬁrﬁ%bn 1-yl)-2-0x0-(S)-1-thiazol -4-

net h y et hyl pyrid
i NHSW %MwaGABb(enzylfplpdaraetmﬁrﬁd)lt@fbxpmm'yi] 3-(4dryinarphenyl)-

MM%&?’ g?nﬁyf)éaﬁ%ﬁmﬁje(4 nmet hyl - pi peraZ| n-1-yl)-2-oxo0-eth
nyI S(SZ g ?B?gz’r]ﬁ ﬂ-f@ﬁ@ﬁﬂl)ap&a&ﬁ 1) 2-BxQIMRI-RVU-dniSenzyl)-

3-(3-ijore-gyme l’B@WszewiX actyénige, pi per azi n-1-yl ) - 2- oxo-eth

N B e o R BY M) 2B WL N vy

benzyl)-3-(6- trlfluoromethyl -pyridin-3-yl}-acrytamide,

yNT[E% H Beni&r{ﬁfbé#zy?%?pze)?laz:gl 3{)322520 éﬂ%/yll])—l;}?(&?e)‘ir?{/fgemzyi)-
3-(4- nPétHSf(gé'é‘di'méirM BABAY) LicRnbdidd, | | uor omet hyl - phenyl ) -

I\N{[(33)-4 BeBaykgH(42drzybpipeyhzint Pe)-@zbxo-&thNI2 BXBipkidiny!-5-
y!meﬂYyl &- gr?luorome)i‘}/yl -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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SO _ -
pyridin-3-ylnmethyl)-3-(4-trifluoronethyl-phenyl)-acry

| am de,

N-[ (S)-1-Benzyl - 2- (4- benzyl 145 per azi n-1-yl ) - 2- oxo-eth
yl]-N-thiazol-2- ylnmethyl-3-(4-trifi u o

r ome{(8y11- By} [4a@r iyt gepyrivin-6 métBenzipbraid-4=yR2-oxo-

ety gty angy BiopEr-iifiuarams iy -pbeny-aemiAmic: ( 4
PYN- S éﬂﬂ/ﬁ%}ﬁyﬂén T—F)ée'fé ﬁf‘ll\z})sZ oxo-efhyl}-3-(3, 5-dimethoxy-

uor o
pheWEBW&ﬁBBDeWﬁanMdM t hi ophen- 2-yl et hyl - pi pera

o NSY e B b Pnsrarietnyl-2ensthy ey Tugro4-
metﬁ@?-phwzﬁﬁl(zﬂpj@w?'—w %-ehéy@%wgmmeoe razi
y| Nel{ By It -Bnzg-2 (. 4#baﬂmybnpere}dln1d YIbﬁydxp-etbyl}-lt\h[ﬂ -(B4-dbhydro-

1H- IS%éLSJQ hré?ﬁ/;f) Zé/%y@yé fdd-trwuorome\/hyq%%exw) R/(?armawﬂ n-1-yl)

3- ML[g@)LﬂPBBeg%;Z/&% (Mﬂefriz?pﬁl%ﬁéiwh -ANe Ko RGHN-Mbt R benzyl)-
3- (31ﬂw@f6h§+tnﬂle¢r@me;th3drmwaft)racrylam:ye2 oxo- et hyl }- N- (4-

PYRLES - [ Berayy 244 eyt RGN YRRV Nspydin -

yimeitighd,3- —frﬂtubﬁorﬁ@!h@ﬂ h&nyl)-acrylamide,
: |pera¢z>4|-n 1-yl ogo 1y%h|g,zol 2y|rrethy| eth 23!\!—(4

- (- haen,zbl 2. (4 benzyl-piperazin-1-yl}-2-oxo-athyl}-N-{4-

el RIS b ST BRI 2

yI I}J«Bér{z@ N%{mﬂwyezqylmmz-p@brmm dyl)-2-oxo-ethyl}-3-(4-
% yl]1-3-(4-trifluoronethyl-phenyl)-acrylam
tnﬂuq:ra)nget yi- pheny!) -acrylamide,

Nr{lf{@) 118§ﬁ -(Eb%ﬁéﬁeﬁ]ﬁér‘azm REIREI%s k- N2(4oé(fp1y%gnzyl)—

6- et
3-(2-ﬂugﬂon@i(tmfyjo)'emetw-q:thlehyl)mooymmé phenyl)-acryl a mde,

-4 Bonaripemzin oS it slaISrEnEY ) o5 ity TNH4-
pynde-inbéﬁzﬂf?,(Hytﬁﬂeesbbm@thwweﬁsﬁ%ga gk, N 0} - pyri di

4-tritl uoronet henyl ) - acryl am
i N-H(S)- 1aBdnz~yi{2( sy benBdmigeraZin- 4-ydjei‘+z>yb-q¢hylbHF(dzmorphoIm-zt -yl-
2-f1uoro-4- trifluoromethyl-p

be”z}ﬁ'é# 459"%9 W”E)?;F’VE %‘érﬂﬁ&g?w%@ |)-acryl amide. 20 5.
Amngonaséh&yixzabx@qn(mﬁyﬁdum ynmmw%d.ﬁ@raémcvw%tﬂﬂ] N-(4-

accor di ng to any one of

pPyridighény e - &éﬁtyﬂla@r@apﬂtbblrmefaﬂkawiamden aI 6. A
CHmen ?@%ﬁg@i@d@r‘ﬁ?ﬁéi erB2h- 21 2-BXE%try R824 Byridin-2-yi-
piperazin-1-yl)-pyridin-3-yimethyl]-3-(4-trifluoromethyi-phenyl-acrylamide,
N-{(S)-1-Benzyl-2-[4-(1H-imidazol-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-(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-triflucromethyl-phenyl)-acrytamide,

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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claim5, for use as a nedicanent. 25 7. Use of a
conpound according to any one of clains 1 to 4 for
the preparation of a pharnaceutical conposition for
the treatnment and/or prevent®on of protozoal

i nfections. 30 8. The use according to claim?7 for

t heN-{(iSedt-Bentyldh(-benpyl pigarbrziont -of)-2ekaetteyl]-N-(6-morpholin-4-yl-
pyridin-3-yimethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S}-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyi]-N-[6-(2-oxo-
pyrrolidih—‘E ~yI)-pyridin-3-ylmethyl]-3-(4-triflucromethyl-phenyl}-acrylamide, |
N-{(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-(6-phenyl-pyridin-
3-yimethyl}-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[6-(4-Acetyl-piperazin-1-yl)-pyridin-3-yimethyll-N-[(S)-1-benzyl-2-(4-
benzyl-piperazin-1-yl)-2-oxo-ethyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyi-piperazin-1-yl)-2-oxo-ethyi]-N-[4-(4-phenyi-
piperazin-1-yh-benzyl}-3-(4-triflucromethyl-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-thiophen-3-
ylmethyl-3-{4-triflucromethyl-phenyl)-acrylamide,
N-{(5)-1-Benzyl-2-{4-(3,5-dimethyl-benzyl)-piperazin-1-yl]-2-oxo-ethy!}-N-(4-
pyridin-2-yl-benzyh-3-(4-trifluoromethyl-phenyl}-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl}-2-oxo-ethyl]-3-(4-fluoro-phenyl)-
N-(4-pyridin-2-yl-benzyl)-acrylamide, |
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-(4-ethyl-benzyl)-
3-(4-fluoro-phenyl)-acrylamide,
N-[(S)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[6-(2-hyd roxy-
acetylamino)-pyridin-3-yimethyi]-3-(4-trifluoromethyl-phenyl)-acrylamide, '
N.—[2~(4-Benzyl—pipefazin-1 -yl)-2-oxo-(S)-1-thiazol-4-ylmethyl-ethyl}-N-(4-

pyrid in—2-yi-benzyl)—S—(4¥trif}uoromethyl-phényl)—acryiamide,

N-[(5)-1-Benzyl-2-(4-methyl-piperazin-1-yl)-2-oxo-ethyll-N-(4-pentyl-benzyl)-
3—(4—triﬂuoromethyl—phenyl)—acrylafnide;
N-[(§)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl}-N-[6-(2-methoxy-
ethoxy)-pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(5)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-[4- (4—ethy|-
prperazm 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-yimethyl)-3-(4-trifluoromethyl-phenyl}-acrylamide,
N-[(5)-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-oxo-2-(4-thiophen-2-yimethyl-piperazin-1-yl)-ethyl]-N-
pyridin-3-ytmethyl-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-ylmethyl-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-ylmethyl-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-yimethyl]-3-(4-frifluoromethyl-phenyl)-acrylamide,

N-[(5)-1-Benzyl-2-(4-benzyl-piperazin-1-yl)-2-oxo-ethyl]-N-(6-ethoxy-pyridin-
3—yime’chy!)—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-yimethyi}-3-(4-trifluoromethyl-phenyl)-acrylamide,
and |

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

triftuoromethyl-phenyl)-N-{(4-pyridin-2-yl-benzyl)-acrylamide.

5. A pharmaceutical compoesition comprising a compound according to any one of

claims 1 to 4 and a pharmaceutically acceptable carrier material.

6. A compound according to any one of claims 1to 4, or composition according to

claim 5, for use as a medicament.

7. Use of a compound according to any one of claims 1 to 4 for the preparation of

a pharmaceutical composition for the treaiment and/or prevention of protozoal

infections.

8. The use according to claim 7 for the treatment and/or prevention of malaria.



