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WD 2007/ 080542PCT00132007/ 050070 1 NOVEL
THI OPHENE DERI VATI VES AS S1P1/ EDGL RECEPTOR AGONI STS
5 Field of the invention The present invention
wd @8t 0 S1PL/ EDGL receptor agoni sts of Feewhaetdshoro
and their use as active ingredients in the
preparation of pharmaceutical conpositions. The
i nvention al so concerns rel ated aspects including
processes for the preparation 10 of the conpounds,
phar maceuti cal conpositions containing a conpound of
the Fornmula (1), and their use as conpounds i nproving
vascul ar function and as i nmunonodul ati ng agents,
Noﬁhtﬁﬁeppgém%nﬁﬂﬁmmg%@g{@?w&h kA% RO AGLT Ve
conmpounds or therapres. A further aspect of the
_invention relates to novel conpounds of Forrulae (1)
Figld of the invention serve as intermediates to prepare 15
conmpounds of Fornula (1). Background of the invention
ThegHuwesentdnvention melates te m1Pd /HeGil geeepton agenistsdoft rrrmula (1) and

thés?rggy %ga:jc@ﬁ% ri}li({?’%ﬁfeﬂ% m op')rteﬁgra‘fffog !ﬁ‘@m@u@gl&c&l) lcgr)'?positions.

st ances cause I nfection or disease.
The éauendioo ysoneeicamsseta ted sapects lirad udimg proveases foe dpopeparation
fis tar eteﬂ aﬂainst t he NntrudLﬂaqsubstance or d of th
of ey SAMARURAS RBRMMIRRGUNSE! PHIPRYLONS CRNBNHRT & caaipound of the

Fofrhgiae (I}, 0fhd GheifB&fRa @k SEBMPOEndN imPriviice daddiflar function and as
aut ol mune responses can devel o A conseguence

: ] : . e of :
IMAHBOTIREBIRERS| PGNP nfGTRRMERIBRG ?£§Boﬁ%@bin§t@@vwﬁ% other active
coPp8ands ! 'theﬁg]g?i\el\;ﬁ.' 5 UBrtRér JadpBEt %@n@a@einv\éﬁhﬁn Cidt&dtto novel
treatnment, the wnole inmune systemis usually
cormpppness s dFamellae (i oalyd (IIBbihat tserve asdetermediates to prepare
| ' ' 0 severely conprom sed. Typica
Om@pégéééﬁpfﬂbﬁﬂ%szs i ncl ude azat hi opri ne,
chl oranmbuci |, cycl ophospham de, cycl osporin, or
met hotrexate. Corticosteroids which reduce

i.pfl i n press the inmune response, may
Bagkgrdl ik Aventioh en 30 used in long term

treatment. Nonsteroidal anti-infammatory drugs
Thé NBAldDsimmoane sgsheoeispdgsigradita défeadhile body algeinst tareign micro-

t heyv exhi,bi t. consi dgr abl i ffects,. Alternative
orcttns Rt oo B debsd  Bfectien 1 Fisedle. FEBRbleX reguiatory
meg}?l%@ib{rlrseeﬁéwea‘hbhgwe irﬁﬁgﬁ@&%68@@4@3@@%‘s’élaOﬁ)gdiﬂ:&OmEOintrudEng

a active conpounds with i nonodul ati n
SUBSGRRE OF CHGNFIN GO O HAPUTAL o1 g i OTES e dhesey contro
mebdhbfisiRduFed ubtcififbd eaha \WRiGhnSIrEN rebS&iYdsy dafPidevelop. A
current treatnments of uncontrolled inflanmmatory
CO%%&S@@ qfnthenheneeriraiieds infagaratorya FRSACARE dbi SRvergorgan, cell,
tis@u%%rdbfﬁ'ﬂ‘iﬁﬁarb@?ﬁﬂ%f&r ttreQﬁn%MPﬂ{ee\ﬁiﬁ&Q. iﬁmﬁ&eoéfs‘(&ﬂtis usually
organ rejectron. gan transplant recipients can
suppesace narel sthae body ectabdity eloereabieriot dgctione tskaéleg severely

' SSj V. ugs ... Rej [ c ] .
co*Eg%ﬁgﬁﬁfgﬁﬁﬁ%lﬁgug%rgtT@g;#@é%k@@%@ée?Egﬂﬂﬂﬁﬁe,(ﬁMﬁambucm
cyctrl]as;a-rn:fsphanrﬁcmﬁ | eyclodpatring &jremétlmafstr@@itaodbsticioateraibg owhich reduce
. appen nonths or even years after transpl antat.i on.
nfggTAlR: PO SUBPTaSS 8 IARUEe SroHanaP: AR EatieoREea Tects when
usé&P ITSHY teHie trebBnéhty NOFRIdraR @hﬂliﬁémn%to%a'r@t (NESAIDs) can

rejection while mnimzing side effects. irrent
redyicaniRiR dang drflemsation.oheweyer, tthey exhibit cenpidgrable side effects.

| - . .

A ESE LR TRIRE, e VR @At bRk Sy Prs sigueie

B-type white blood cells. Exanples of such drugs are

cycl osporin, daclizumab, basiliximb, everolinus, or

FK506, which interfere with cytokine rel ease or

signaling; azathioprine or |eflunom de, which inhibit

nucl eoti de 15synthesis; or 15-deoxyspergualin, an

i nhibitor of |eukocyte differentiation.
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The beneficial effects of broad i Mmunosuppressive

therapies relate to their effects; however, the

generalized i mmunosuppressi on whi ch t hese drugs
WrTO2di mi ni shes the imune system s defeﬁ@@ﬂBﬂmW&mﬂm

agai nst infection and maligngncies. Furthernore,

st andard |nnunosuppre55|ve drugs are often used at

org R e R0 sl GARRRMBRY BRnF RSP, Pubfi Bompromising

|mmumentesponms:\arﬂemmovajucednpdendﬁemﬁ wouldusignifitantly improve
t, are a i sts r .the t ei n- coupl ed
culraRupieai Bt ol R P ESE. and

| ong- Iastlng I mmunosuppr essive effect which is

In tehiehy eflopanriethspiangatidmetheuidde im@ling iréspdngé ingst ddGuppressed
infiltrating T- and B-1ynphocytes, w thout affecting

to tprﬁ%YEFntr@'i%‘Pafeﬂ%ﬂ'o% t?ﬂ“@&%’ﬁéﬁ@?’@ﬁmmﬂ?@”r @Wﬁ”&ﬁ some
rejé’étlo‘h' EvaH dhbAGhdy dre %klﬁgﬂﬁﬁﬁdﬁcﬁﬁ ngés@ivé‘?ﬁ%é Réjectlon occurs

EDGL agoni sm possi in co ation Wth

mO@b@’@ﬂU‘é@ﬂM Wpheigrkelew vieegs aéﬁeﬂénaﬁéplaakaﬂ@@,l puty r@;ﬁ@tlon episodes
carl HE&tHag{égoun Shg;og%vi%b% ﬁg#rﬁl%ﬁég%ﬁétﬁﬂéggﬂlbﬂmﬂéﬁs? of up to

threa ol doorernedigaiibreecareecamthonty Uisgxt tvgive asaximam protection against

functipnali.t The, co t he Sen
reid OB mibiiizind (o Rt Carteng et YT, gt to treat the
rej&mtbh cﬁttma@pradtestr bifankkickiekd AGth iseéte |ﬁ1§?§¢eﬂatdr Qjath\rtréys in the
de a neMIlnnunosuppreSS|ve t hera

actr\f@a%éa‘ -'p_rtb?férﬁ% i Byiype wWhitg &QQ%%"%@W@B‘%@%&'@% drugs are
c c‘ﬁé dar gabl ! e%’[l&'ﬁﬁé%ee@&%ﬁﬂﬂ¥ oFW@@SrW r|1r¥t5‘ﬁere with

oun present |nvent|on can used
cyt@k.in@uralaas@ @r\mgrtahngdaz@tbIawgag:ersleﬂunqmrda; whighdnhibit nucleotide

oy O ORIER380bro 381 FRnbLoPERIAR el o0,
t he other hand reduci ng end organ damage associ ated
Thevbenefivia) lediectsozidyoat imtramdsudpiessive dearppiesseiateeto their effects;

ol le i asPBRTREE oA HpsPRIERKRA, FRHR) "B, e, proouce

diminisivésd else aictthhiine reistdm's efiefemisof againgto infigktiono ahdpimalignancies.
ascul ar functl on. The nucl eoti.de se

UGS, o7 B G BN GPP s YR S TP RS %%E@Brdosages

ancBéh Wbﬁdecbtwat@rdrgaaﬁ]@aﬁfag?publ ished ine.g.: Ha,
T., and Maciag, T. J. Biol em 265 (1990),

9308-9313; WO 91115583 published 17 Cctober 1991; WO
99/ 46277 published 16 Septenber 1999. The potency and

Deﬁfrﬁ%tﬁﬂf%fﬁfe inengisppounds of Fornula (1) are assessed
usT SSay to determ ne ECso val ues and by
The“?%%\éﬁi Weﬁ@nﬁwﬁd’ésahb\?& ééfﬁﬁﬁ’&ﬂ%t@stdr&(ﬁS%@) Irtlﬁét are agonists

ter oral nistration respecti ver
for e lpesiein- coumed iragégtor iS1 RieD&pend ,havieea epaveerful and long-

rovi ded a co ound d.fr rou
s B A o P YD SRRk el st e it FBring: o pymber of
circtMithg Founnfileating TwhekeB dymphoepes sathost Sff€ElingHReI-maturation,
*- CO CH2CH2-, *- CO -.NI—I-f . 3a or l%NN—O gnerein
MENAY: S5£INS Tt TeqHEtionhe ‘BBCr‘r@at{”Ha - [iBsyMRRREYes §Siesult of
S1RMEPBNCAgoES AU RoRSIbOMTEbMb{Ation with the observed improvement of
endothelial cell layer function associated with S1P1/EDG1 activation, makes such
compounds useful to treat uncqntrolled inflammatory disease and fo improve

vascular functionality.



represents hydrogen, nethyl, or trifluoronethyl; R2

represents n-propyl, isobutyl, or cyclopropyl nethyl;

R3 represents hydrogen, nethyl, trifluoronethyl,

ethyl, n-propyl, isopropylg or isobutyl; R4

represents hydrogen, Cl4-al kyl, nethoxy, or hal ogen;

R5 represents hydrogen, C _4-al kyl, Cl4-al ko)y, or

hal-ogen; R6 represents . . o
The ddamptxymﬂsoaw@mr%aenyir)vemm @pm)}e utilized alone or In combination

L .2, 3-dj hydr x
with éﬁ@ 2:;) C%gjﬂtmgo_a ?e(l{HZ act[VNa I—‘S 0 e to ra\:nijg) ka( c new
lmmﬁﬁﬁbﬂe%ﬁﬁﬁwmﬂ(%m reéc@r@)jncfcbﬂ(ana)tycm Wfegons when

com PSS BRI B A 2P kP Ry ot RO of
the %bgéﬂyﬂ{v%ﬁﬂop carldey luse€lind comblratiyn \ﬂ:rtlgl w.iecgdi dosages of

_ roxypr oPOxy, 2- hydroxy 3- pr opOx
trad:tao@@m}nnmesgmprﬁggar%i@eraw ( @;@r)d%e PICE%B gne phan%i effective

mm@%%%%eg%%m QFDer 20| Nedu%l_ﬁ; end Oég_an damage
assotiElcBORRG3, higho 1RERS aﬂFrstandaaﬂ l’mﬁuncg@mmsaeff drggs. The

obsemaliyn P Rrevay & By el A pre Tuiglap ZsBeEtion uah 'y AP 1/EDG

acttvétﬁa?%drovsaeé%édﬁ?ohéwb@tdﬁw of Wnﬂ@)ﬁq mpops Ivasmsarcfmnataon
xypropyl, 2-am noethyl, 2-(Cl4-al kyl am n0)ethyl,

2- (di - (C14- al kyOami no)ethyl car boxymethyl, Cl1 -4- a

The é\ﬁ%ﬂ%cag%é g&?&%‘ﬁhﬁ tl‘?%éﬁﬁr@é?f@td@ahen@éfoﬁlﬁ&h&maﬂ S1P1/EDGT

represents hydrogen
recepmt el knovBbirRB® atémnds:‘ﬁ'ﬁtwbhé}ﬂﬂ?ﬁ/ln eginyr, T , and Mamag, T.d

Biol Gl 265 LE5o0%, 93(F6- 351 ALY Y bos S BLANhBR 100 ctober 1991; WO

99/4d354 PRbRSRIN sty dseptgmbehy 1988 frbaephwhcvreaw effitarynsf the

hyl , “di net hyl anmi nonet hyl , 2-am n
comr:@unés mﬂFg)ﬁmn@ & mye as%epéﬁl% @n % @ﬁ@@)@ﬁo dggggmlne ECso
EthePr, Yi casehBofet aft [
valuelse% e%)éghg the Clrarﬁr%&ﬁ?n Y di tc}ﬂgr? represent ater o

admnh;tdahn«yrespachpelgs(emm Exemp ﬁﬁ)sger 1 or 2;

in one aspéct, there is provided a compound selected from the group

Accordingly,
consisting of thiophene compounds of the Formula (1},
R* R°
R 6
A R
R’i
Formula (I}

wherein

A represents *-CO-CH=CH-, *-CO-CH,CHz-, *-CO-CHzNH-,



n represents 0, 1, or 2; k represents O; p represents
O or 1; and in case p represents 1, k may in addition
represent 1; and R7 represents_hydrogen, Cl4-al kyl,
or hal ogen; and salts thereof *In another aspect,
there is provided a pharnmaceutical conposition
conprising a conpound as defined above, or a
: phar maceutical 'y agteptable salt 't 8keof, and a
~-.._pharsaceut i cal-Ly Accept-abl e carrigr. <Still anot her
spedl, there is\ provfded @ conpoynd ag defined
oovgl, or a pharnmceytically accep-able salt t her eof ,
a pharmaceuti cal conposition ﬂﬁ;ﬂdgsiﬁg?h_aé)ove,grfogg of
._use as .a.nedi gan@atse lhandebhatiot lophEERed]
wherefy i%set%n emgse o?ch% conpound as defined above, or a
' Formuph@y;maceutical |y acceptable salt thereof, for the
‘ preparation of a pharnmaceutical conposition for the .
prevention or treat nentﬂvof d‘i,tﬁmes or disorders
1 : ' oM, inhetanl, actrifuet@deNivrune system In a
R rep?%r%?%ewoggbpect, tﬂere is provided the use of a-
conmpound as defined above, or a %Bar maceutical Iy
s accept al ebeefclogropyltrieéhyir epar at-i on of a
R re%??a??]ﬁ%@gtﬁygg%é%%%posi@{i oﬁﬁ ?or use in conbination
: with one or several agents selected fromthe giro.upA- | or
- consi sting of i u fovAEhel, atioylt | epsIpyt, 0IS@RIOPYL
R’ feR@APﬁSs,hY@?QFBXirP@Ed u’gg?ﬁ*gdhesi ¥k ecul e - |
' iso'but'ylf‘hi bitors, cytokines, cytokine inhibitors, cytokine
. ecept or antagoni sts and reconbi nant- cyt oki ne
- receptors, for the prevention grl treat nent of
4 ' i S0)-drils nastlsmof, at edogeth an activated
R_ rep?ém%ﬁﬁi‘i/@?%'ﬁh fJn st?i Il a further aspect, there is
- provided a conpound sel ected fromthe group

R® fepfrgqr]eisdt%ig@gg%ﬁ,ﬁm-@ﬁ@%'ﬁi-a@im@oDn!nﬂlagé(rl;l ) Fornul a

and are as defined above, and

a

R® represents di-(hydroxy-Cis-alky)-Crs-alkyl, 2,3-dihydroxypropyl, “CHa~(CH2)o-
NHCOR®  -CH-(CHz)nNHSOR™, f-(CHz)k-(C_HRB?)p-CHRBG-CONRE‘RSZ,
(CHZ);C-H(OH)-CHZ-NR“RGZ, ~(CH)RCH(OH)-CH2-NHCOR®, -(QHQ);,CH(OH)—CHZ-
NHSO,R®, -CO-NHR®!, hydroxy, hydroxy-Cas-alkoxy, di-(hydroxy-Cs.s-alky)-C14-
, alkbxy, 1-glyceryl, 2,3—dihydroxy'pr0poxy, 2—hydroxy—3—methoxy-propoxy, -OCH,-
(CH)m-NRO'R®,  -OCH~(CHz)mrNHCOR™, _~OQH2~(CH2)m—NHSOQR53; -OCH»
CH(OH)-CH-NRY'R%, - -OCHZ—CH(OH)—CHZ—NHCORB4, -OCHx-CH(OH)-CHa-
NHSO,R®. -NRPIR®Z, -NHCO-R¥, or -SO:NH-R™;

R® represents hydrogen, methyl, ethyl, 2—hydroxyethyl, '2-h'_ydroxy—-1—hydroxymethyl-
ethyl,  2,3-dihydroxy-propyl, 2-C4.4-alkoxyethyl, S-hydroxypropyl, _3-014-
2—afnihoethyl, 2-(C14-alkylamino)ethyl, 2—(di-(CM—alkyE)aminO)ethyl,
2-(C14-

alkoxypropyl, , d
carboxymethyl, C,-alkylcarboxymethyl, 2-carboxyethyl, or

alkylcarboxy)ethyl;

R®2 represents hydrogen, or methyl;



RB represents -COOH, -COOCH3, -COOCH2CH3, or -CN, and

salts thereof. In yet a further aspect, there is

provi ded a conpound sel ected fromthe group

consi sting of thiophenes of Fawrula (111) wher ei n

A 121, R2, R3, R4, Rs, R65, R66, R2, k and p are as

defi ned above; 3d The general terns used '
, her ei nbefore and hereinafter preferably have, within
R® tdpirssatissclrostayl, cting, f 2ihydwxygthykard-meshoxyefleds methylamino,
- - otherwi se indicated: Wiere the plural formis used -

ethylgrainog eh@biRiaglamiBPi s, phar maceuti cal conpositi ons,

di seases and the like, this is intended to nean al so.

a single conpound, salt, or the like. Any reference .
R® hereprebefter e- ohytengmedyler t eminepapylind omeHyfaminemethyl,

. ), (1) or (I111) is to Re underst s referring
_ dlmﬂéﬂ@@""ﬂ%’“@ﬁ]ﬂ=sé‘a€§'%)%%tﬁﬁll' P{/Eﬂﬂ‘ﬁ&%%@h?%g]aﬁ 1y acceptable
salts, of. a compound of Formula (I), (Il) or (III),
as appropriate and expedient. WO o
R® reRsEI8AF4@BEN, 132007/ 050070 4 The term Cl. 4-al kyl ,

al one or in conbination with other groups, neans
. saturated, branched or preferably straight chain

66 - 5@ bon atons, preferably one
R re?%@dtf%rﬁs Wi o@iort B/ drexy,; p y

w ee” carbon at ons,, Exanpl es, of Cl4-al kyl Sr Qups
in casarR%mepregentehygroxy R propyin addigop FepsgrentyIygioyy
i so-butyl, sec-butyl, -and tert-butyl.
m represents the integer 1o0r2;
n represents 0, 1, or 2;
k represents 0;

p represents 0 or 1; and

“in case p represents 1, k may in addition represent 1; and
R’ represehts hydrogen, Ci4-alkyl, or ha!dgen;

and salts thereof.

In another aspect, ‘there is brovided a pharmaceutical composition comprising a

compound as defined above, or a pharmacéutibaliy acceptable salt thereof, and a

pharmaceutically a_éceptable carrier.

In still another aspect, there is provided a compound as defined above, or a

pharmaceutically acceptable salt thereof, or a pharmaceutical - composition as defined

above, foruse as a medicament.

In yet another aspect, there- is provided the use of a compound as defined above, or a

pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical

composition for the prevention or reatment of diseases or disorders associated with an

activated immune system.



.5 The term Cl4-al koxy, alone or in conbination wth
ot her groups, neans an R-0- group, wherein Ris a
Cl_4-alkyl. Preferred exanples of Cl4-al koxy groups
are nethoxy, ethoxy, propoxye iso-propoxy,

I so- but oxy, sec-butoxy and tert-butoxy. 10 The term
hydr oxy- C2. 4- al koxy nmeans a strai ght or branched

al koxy chai n hearing hydro

In a fther gppecéégeretrwr%rggbgatﬁe e )r%brg{ nﬁ\’f% @tﬁﬁ‘xe(tfl l(’)ég[;@e or a

pharm@EQHiBalfNdedeprabrex ygethatof Her G fprafakativy gt @Jpharmaceutrcal ,
Exa

npl és of h 0X 4- a
compasitig) d?rd%?? rréf:q%ggati%) ‘@H?%%( §ro§(e\r(/gr%gg s @Efected from the group

consrs%n %ﬂrmmo@ﬂﬁm@esﬁnt%emctrsmwidmw&! 's, cyotoxic drugs, adhesion

p d O nistsYan
B T e G e

recom@in@rﬁt&:ytbkrnlememl‘dw fartthe praneﬂﬁpﬂmfﬁ@atwtq grse:ﬁe‘@g,% digqrders
wherein and R' are

?SSOC@E?&W”“@&‘@&@ %' mune%%%g”fkyl group. Preferred N
exanpl es of Cl4 al kyl 'am no or-di-(Cl.4- al kyl)am no

rooyps are ; d from the group consistin
In St‘"% FRRR Ini‘g%g}ﬁé'o& mlﬁ]%j i %'R%J”ﬁ’g]f%% Ctel\l— et hyl -gampr no. ’
mﬂhmﬁh&eeefﬁmhmkn@En means fluoro, chloro, brono or | ode,
preferably fluoro or chloro. ‘Salts are
preferably the | ically acceptable salts of
t he conﬁb la (1). Salt-form ng groups
are groups. o al s having basic or -acidic
properties. ds "having at |east one basic group
or at least ¢ asic radical, for ex- anple am no; a
secondary. am n 3not formng a peptide bond or a
pyridyl 30:-nadical, y formacid addition salts, for
exanpl-e wi th\inorganic acids. \Wen several basic
groups are pye mono- ‘or. poly-acid addition salts
may be -for WO 20071080542PCT/-1B2007/ 050070 5
Conpounds havi ng aci di ¢ groups, such as a carboxy
group or a ﬂﬁ&ﬁvﬂﬁd"hydroxy group, may formnetal or
amoni um salts, such as al kali netal or alkaline
earth nmetal salts, for exagple sodi um pot assi um
whefSRgRESIARY e aedﬁﬁtﬂﬁﬁ‘rﬁ@&? 8% or ammoni um salts with

e R P TR EIE S o, hech 5= tertiny

tri- (2 hydr oxyet hyl yam ne, or heterocycllc bases, for

exanpl e N-ethyl - pi peridine or
andﬁalm%%t hyl pi perazine. M xtures of salts are

possi bl e. Conpounds havi ng bot h i, di C g Céngjsting'
In y@ BqWGser aapedt, diere isprevided agampaun dispie ﬁﬁg ‘3% Boges |

i sol ation urification, as well as in the case
OHhE’Ph SE [a%l%{rgp are used further as i nternedi ates,
it is aI so possi bl erto use?f)har maceutical ly
unacceptable salts, ®.g. fhe picrates. Only
pharpaceus%cally acceptat non-toxic salts nmay be
dd a

uti ¢ GPOYRERIRCNEHRTOCOOH

 Formuia (1)

wherein A, R, R, R?, R*, R®, R%, R% R’, k and p are as defined above;

and salts thergof,



The expression pharmaceutically acceptable salts
enconpasses either salts with inorganic acids or
organi c acids like hydrochkgric acid, hydrobromc-
.acid, hydroiodic acid, sulfuric acid, sulfamc acid,
phosphoric acid, nitric acid, phosphorous acid, 20 :
nitrous acid, citric acid, ,f j ' tHave awitidin this
The gaatd] dormsl useaieEviEDaRIG NG JE %%%?J?:ﬁgg?ar ic acid,
. fumargi Li b€ tdsd, otieEmitel indica®idd, ci nnamic
d‘S‘:’Oﬁ‘éﬁed%hegfgmlﬁg rﬁ%@ﬁﬁ@%t earic acid, glutanic acid,
aspartic acid, nethanesulfonic acid, ethanesulfoni C't'
aci d, et hanedi sul j i si'®), peaesatduwbinaiccaarRPalions,
Wherg &g gl O%i‘%,usgégéﬂ %?r@%%ddsp trf?ﬁuor oaceti c a%llfjor the
gisendatdid iiKee triibag intereienon e 8isP s TR TR
or, in case the 25 conmpound of Forrula (l), (1) or
like. (11l) is acidic in nature, with an inorgani c base
like an alkali or earth.alkali base, e.g. sodium"
hydroxi de, potassi um hydgoxi de [ L iidenane (il
Any bfgerdekiesrefbefare M esR AT %F"@ﬁé@*ﬁ‘é@tﬁﬁﬁ%@@ e(czuticfaH;
] accept abl e salts, er e easaite, rageciaby " rma
A e AU Sl 1958 e
scoodi@iie s, 30 aTbempompeLeidsomiEdNnliDadi f1af P j
' may contain one or nore stereogenic or asynmetric .
expedient ers, such as one or nore asynmetric carbon atons.
Substituents at.a double bond or a ring may be
present in cis- or trans-form (E- or Z-forn) unless
WO 2007/ 080542PCT/ E132007/ 050070 6 i ndi cated
ot herwi se. The conpounds of Formula (1) and (I11) may
thus be present as m xtures of stereoisoners or
preferably as pure stereoisomers. M xtures of
stereoi soners nay be separated in a manner known to a
person skilled.in the art. i) The invention rel ates
to novel thiophene conpounds of the Formula (1), R4R5
Formula (1) wherein A represents *-CO CH=CF1l-, = .
*-CO CH2CF12-, \NzN) o
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O N wherein the asterisks indicate the bond that is
linked to the thiophene group of Formula (0; 15 Rl
represents hydrogen, methyl, or trtfluorometh

WO J0818e8@nt s n-propyl, isobutyl, or cycl oproBYy T%%ZPWW“W"
20R3 represents hydrogen, rypt hyI trifluoronethyl,

et hyl, n-propyl, isopropyl, isobutyl R4
h
The éél&é?ﬁ 4n§r[g lé)ré §Q}“o§é’ﬁb?‘éhb"l‘ gﬁ?tﬁ@%%roﬁskgﬁéﬁ@%’curmed

braric&é@gcanprefw\@bgﬂewam@mmrmmwﬂ‘owe?@ four carbon atoms,
pref%%@pr es?qjtﬂyﬁ\é;j raéén %orfg% E%%@gleé rin‘ C a!k?//pgroupﬁ are methyl,

'ethyf Ognbﬂ%bmbmlle :@muw'ﬁaﬂbwwmﬁen butyl.

(CH2) n- NHSOR2R63, - (CH2) k- (CH R66) p-C H R66- 00N
R61 R62, -(CH2)NnCH (0 H)-CH2-N R61R62,

The Q%bégﬂlm% %%%mgm@f@4ﬁgl{ %W)(er@r@uman R-O-

Groudi Tey@inoRyisCa 4= al-RikY) -Rreiertack sXgmPles by Gerrlkoxy, roups are

Wh%%rﬁﬁ% ﬁ‘i’zfi'%gg‘?ﬁ% %ul{%&&%’éﬁflﬁ%w fert-butoxy.

- 0CF12- (CH2) m NEI SO2R63, - 0CF12- CFROFD- CF12- NR61R62,

- - CH( - - NHCORG4, - - -
e 16 PSRl PR o SR T S PR o
a hbeﬂi&?@ﬂp Wﬁﬁié%l theRs By at léaétyrdbcnaylaforhaloms between the hydroxy
r oxy- 1- hydr oxynet hyl et h 23d|%%dro 8r08
group. mm @W al Fhe §:,2mp§p§y)%‘pgﬁyﬁxa@p 40f S}qu xy-U24-alkoxy

grouﬁ@%{r%r gﬁ‘?ﬂjr Ooghgid:;}y -propSy, 2n rol@/ bédPoxy, 4-hydroxy-

) am no) et
butowr%bx@rmy-l’iyheth@lmmky,l Bowiraxy by
2- car boxyet hyl, or 2-(Cl-

The term Ci4-alkylamino or di-{Ci4-alkyl)amino, alone or in combination with
other groups, means an R-NH- or an R-NR"- group, wherein R" and R" are each
independently a Cq4-alkyl group. Preferred examples of Cq4-alkylamino or di-(C14-
alkyl)amino groups are methylamino, ethylamino, N,N-dimethylamino, and N-

methyl-N-ethyl-amino. -

" The term halogen means fluoro, chloro, bromo or iodo, preferably fluoro or chloro.

Salts are preferably the pharmaceutically acceptable salts of the compounds of

Formula (1).

Salt-forming groups are groups or radicals having basic or acidic properties.
Compounds having at least one basic group or at least one basic radical, for ex-
ample amino, a secondary amino group not forming a peptide bond or a pyrldy]
radical, may form acid addition salts, for exampie with inorganic acids. When

several basic groups are present mono- or poly-acid addition salts may be formed.
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15al kyl carboxy)ethyl ; R 62 K represents hydrogen,

or methyl; R63 represents nethyl, ethyl,

2- hydr oxyet hyl, 2-net hoxyethyl, nethyl am no, 20
weerkyhsFno, or di net hyl ami no; PCT/IB2007/05007¢

R64r epr esent shydr oxymnet hyl , agi nonet hyl , met hyl am nonet

hyl , di net hyl am nonet hyl, 2-am noet hyl, or

C%EH@HE% resr@n?&aﬁ yﬂgo égn&%ﬁ isegrc‘éﬁtﬁi%zﬁqgw Q%eﬁher’é%% hydroxy

gm@mrmsyamdsm hwdhlcmyamﬁ%mm;saits; simﬂu as aikahepe@temalkahne earth

%E E% mrepres nts the inte Lo rg ts. or
me i %xarﬁpeopo M, PRABY YL Ent aQﬂ burpe?)r 2l fplts,
arfofiurmA Rdiis Wet? WW%PQ table 2&@é’vﬁ|65éﬁﬁr€é98 ér,uthc as etertlary

p represents 1, in addition re sen and
m@@ﬂﬂ@@%ts%ycﬁ)@@m{e digthyjagyine hﬁr@d@f& Weﬁm)"am'”e or
he?@rb&;ﬁth& hﬁé&%f - fof) eﬂPﬁel@r RBEMYI-HiP¥GdAE OBr AV, mdrnﬁﬁétﬁﬂ?ﬁ)erazme-

I ophene  derivatives according to enbodi nent :

Midhieeedfrsais arepossielet s hydr oxy- Cl4- al kyl ,

i - (hydroxy-Cl4-al kyl)-CG - 2, 3-di hydroxypropyl ,

- CH2- (CH2) n- NR61R62, - CH2- (CH2) n- NHCOR64, -CH2- 1 O
Cdrigid)nais N=S08 Reh ac@@-ﬁ)&ba@ﬁﬁ&ﬁﬂ)}p«ﬁlﬂ%@n @(‘IZNR@IL%%

- (CH2) nCH( OH) - CH2- NR61R62,

- (CH2) nCH( OH) - CH2- NFI COR64,
FOT (t@"%hﬂﬁ@égd} <IRINHEOBREatio N NEREH, adidihexsase of compounds

dr oxy- C24- al koxy
th@f.. argmﬁd’u;ﬁhm&s amtg:;mydl@@ # iR ISP pqssglpl;ctgr%e pharmaceutlcally

un%g%ﬁgét?éﬁgt m"%gcgt% Eﬂfr&%%_%mly Ma&lgﬁ%&zdg{g%épﬁ@% non-toxic

saltORIdY-beHis@d fpr GiarapRatic mosemﬂwe@m( eryl-tpee salts are therefore
4, -0CH2- CH( OH) - CH2- NHSO2R63, - NR61R62,
PreiRiTeH R64, or - SO2NH- R61.

The expression pharmaceutically acceptable salts encompasses either salts with
inorganic acids or organic acids like hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, sulfarmic acid, phosphoric acid, nitric acid, phosphorous acid,
nitroué. acid, citric acid, formic acid, acetic acid, oxalic acid, maleic acid, lactic acid,
tartaric acid, fumaric acid, benzoic acid, mandelic acid, cinnamic acid, pal'moic acid,
stearic acid, glutamic acid, aspartic acid, meth_anesulfonic acid, ethanesulfonic .acid,
ethanedisulfonic acid, p-toluenesulfonic acid, salicylic acid, succinic acid,
trifluoroacetic acid, and the like that are non toxic to living organisms or, in case the
compound of Formula (1), (1) or (i) is acidic in nature, with an inolrganic base like
an alkali or earth alkali base, e.g. sodium hydroxide, potassium hydroxide, caicium
hydroxide and the like. For other examples of pharmaceutically acceptable salts,
reference can bé made to "Salt selection for basic drugs”, Int. J. Pharm. (1986), 33,

201-217.

The compounds of Formula (1) and (III) may contain one or more stereogenic or
asymmetric centers, such as one or more asymmetric carbon atoms. Substituents
at a double bond or a ring may be present in cis- or frans-form (E- or Z-form) unless
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Hi) A particular enbodi ment of the invention rel ates

to thiophene derivatives according to enbodi nent i)

or ii), wherein A represents *-CO CH2-CH2-, 0 0-NO'N
WORRDSHEr ei n the asterisks indicate the bondCTMEAN0F/A0070

linked to the thiophene grou¢) of Formula (I). iv)

Anot her particul ar enbodi nent of the invention

L t hi , . .
B i) TP eSRpoEEs BEFUKRT R BRNTIN G Ahus be present as
miktutsy: Gfi2sierébisomber eirnpierebly a@st eurs ksteredisoatass tMistures of
~_bond that is linked. o.the thiophene,group of Eormnul
S{QTEPISOMPSHEY RESaPaFAtFd I AMAINES AN 7 BPe 37 skl H te art.

invention relates to thiophene derivatives according
to enbodinent i) or ii), wherein A represepts
i) Teonvedwsaiatas oot M iodene @Wﬁﬁf&%ﬂa@%g&k

i ndicates the bond that_js Iink@ﬁ to the thiophene

group of Fornula (1). R Vi) ot her parti.cul ar

enbodi nent of the inventNon refates to thiophene

deri%ativessg accordi ng t/o—emdodi nent i) or ii),

wheRein A represents 0 Anot hgr parti cul ar

enbodi ne e | ven‘\gn refates't o thi ophene

derivativ ording to phe of the enbodi nents

i) to vi) ein RI represenys hydrogen 10or

met hyl . _sviii) gt her particul®gr enbodi nent of the

i nventi'én rel at to thi ophene rivatives according

to any one of the epgafi: Si) tovi), wherein R1

represents hydrogen. 15 ix) Another particul ar

enbodi ment of the invention relates to thiophene
Whgﬁﬁﬁvatives according to any one of the enbodi nents

') to vi), wherein RI represents a nethyl group

x) A preferred enbodi nent of the invention relates to

AR RREC PR PO hEE R Ol B o

| group. xi N _Anot her preferrgd enbodi nment
%U te-1t hi ophene” deny '
|

i soby
“~of Ahe hpvent i on-relét € vattves

ac®ordi ffg to any one of /f he embodi ts i)y to x),

wheyeingR3 represents mgthyl, 25ethyRy, n-bropyl, or

i sobutyl. xii) Another 'preferred en‘%di nt of the _

' ' LiRGi ' i@yl afpisHhehBdgroup of
whpfRHE The SRSk EcaR b BT IhalIR Ikl (et E e drour
romegwadlents a nmethyl group. 30 WO

2007/ 080542r er mownosovo

R! represents hydrogen, methyl, or trifluoromethyl;

R? represents n-propyl, isobutyl, or cyclopropylmethyt;

R® represents hydrogen, methyl, trifluoromethyl, ethyl, n-propyl, isopropyl, or

isobutyl;
R* represents hydrogen, Gi4-alkyl, methoxy, or halogen;

R® represents hydrogen, Cis-alkyl, Ci4-alkoxy, or halogen;
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10 xiii) Another preferred enbodi nrent of the

invention relates to thiophene derivatives according

to any one of the enbodinents i) to xii), wherein R4
wo mpT/ement s net hoxy, and R5 and R7 repr esent PEYER20GERV070

or wherein R4 represents hyd;rogen and R5 represents

met hyl, ethyl, or net hoxy and R7 represents nethyl,

R N T M S S
d'mmﬁfdw to- (ﬂﬂ%(mﬁgnmﬁt’[ﬁ? e M- (@) SNHCQRX | JGH2-(CHa)n-

NHSR Sl i G i R CAN MR pria AR R R,
(rﬁ-@@dir IcﬂéNFr@,@Rﬁ*Vent(c%)ﬁ@H@ﬁﬁ)ScH%mB@mﬁéne -CO-NHR?,

erlvatlves according to any one of enbodi nent s

hygpxy.o hypioxy-Geea! @y, Rdi- (ﬂwam&nesalh%%g@woxmnd -gigceryl, 2,3-

R @%Jt. QOIS R, -0k

(CHEinoHBORY eomar(me;n W&bﬁ% morzm aHaayl)@re NR®'RYE -OCH.-

h S62 64
CHEBp TR s e I PR 23 e oo
-SONHIRCA particularly preferred enbodl nent of the
invention relates to thi ophene derivatives according
to any one-of the enbodinents i) to xii), wherein R4

Rﬁﬂr%gr&%rneswarégéw FRBFN etrﬁﬁ o ﬁf&r@fé@ﬂﬁﬁ ;ahsr@rtoba 11 r@grdw;@methyr-

epresent's an’ ét h(v; XVili) Ano
ethiyt, ef &2, Belihysnydireep of2 neal@ngsayion ﬁemmr@ynr@pyl 3-Cra-

on RIS, SRR RS AR S Loy,

cabgryrogitpl, 25 CRra-allgjicarbexyrsethyiret hﬁao,artgprmemyl and @7  2-(Cra-
resen s & chlorine atom xix) Another preferred
aik%'ﬁ%(?@?‘ Yiof the invention relates to thiophene
derlvatlves according to any one of the enbodi nents
to xii), wherein R4 represents hydrogen, R5
r@ﬂf&?@érﬁ@déogﬁl Rymeftdup, and R7 represents a
chlorine atom 30 xx) Another preferred enbodi nent
of the invention relates to thiophene derivatives
R®%30eprasients toetyl @teylof 2thwdraexpbyl, mermethoxyethy rzr)ethylammo

eth%?ff‘%l% %ﬁ@%ﬁﬁ%%G CONRG1R62. WD

2007/ 080542PCT/ 1132007/ 050070 11 >ai) A particularly

64preferred nbodi ment of the inyention relate .
R ooy | v SRRy eaty ai ng R Vione. dretbiigminometny,
nﬁ%ﬂ&hmﬁieﬂ 1) 2-atnioethyl, bhemesthy Biseptrggent s
) k (CH 5) p- CHR66- CONR61R62, wherein k
represents 0, p 5 represents 1, and R65 and R66

65 toJay en. xxii) A preferred enmbodi nent of
R tfﬁgfﬁ%ﬁ\e@nﬂﬁo ér?gl ates to thiophene derivatives -

according to any one of the enbodinents i) to xix),

Rs ﬁrre nt&mg/grchne e(i'i“erﬂ{d?ox - CH(OH) - CE12- NHCOR64. 10

referred enbodi ment of the
in caaw‘i‘f rememrtahmroup, ropi émadditon regrésas hadoaydi ng
to any one of the enbodinents i) to xix), wherein R6
represents - OCH2- CH( OH) - CH2- NFI COR64, wherei n R64

m EBRISERRNhS iftygeroxkyARt hyl .
n represents 0, 1, or 2;

k represents 0;

p represents 0 or 1; and
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15 xxiv) A particul ar enbodi nent of the invention-
relates to thiophene derivatives according to any one
of the enbodinments i) and Di) to xix), wherein

WO poT/esnt s 2, 3- di hydr oxypr opoxy. >0<vV) AﬁgFﬁ%WWMbmwg
particul ar enbodi ment of theginvention relates to
t hi ophene derivatives 20 according to any one of the

. odi i) ot r esents 1- g

'”E%%%$§%§EE§¥§N k;ﬂa%h%gmmM$f§ﬁt§% eprgﬁﬂenbodlnent of
the invention relates to thi ophene derivatives

according to enb i) erein 25 A represents
R7wepigseis gﬁﬁi ngS6;§ ey hal Li 0-N wherein the
asterisks indicate the bond that is linked to the
thlophene group of Fornmula (O; Rl represents

ang pahs g nmet hyl ; 30R2 represents n-propyl or
i sobutyl; R3 represents hydrogen nethyl et hyl ,
n-propyl, i sopropyl, or isobuty

ii) 2107 10688612 PUBNEB2 08'E 0BHARE @ thwph@@ﬁ cdariyegves according to

) BRI o AL DUy 0. o 1

4-alRylr Q?&‘dﬁ?émﬁtwmwt T8 (G ) HNGCYRY 0 pBkiy=(CHz)n NHCORB"“ -CHy-

(CH%% o), R D R NEEHES EH(OH)-CHe-

NF@%@H) tg@-:ﬁa(st-NHr??%%‘ C%WHRQH)»@HW%@R“ -CO-
I‘ OX e - - ro
Hide ay&@ay Ry REDny 1KY FA VB tob T B AT Lalveen,

o @gjﬁ 5‘5@ rﬁ&ﬁéﬁ?ﬁ df @ﬂﬁ% cﬁﬁ Wﬁ%n@cnﬁwmg)m NHCOR®,

epr esent’s xyrret hy et hy

—O@Hzt(ChwnaMI—l&ﬁ)zﬁ OO CHaN T REC] e @b GHEH) OHe
NHCORP BEHZG@Hféﬁﬂbﬁszﬁéﬁgﬁm, kel Moo R, or -SONH-R®,

gen:

iy A particular embodiment of the invention relates to thiophene derivatives

according to embodiment i) or ii), wherein A represents *-GO-CHy-CHy-,

RO

O—N
wherein the asterisks indicate the bond that is linked to the thiophene group of

Formuia {I).

iv) Another particutar embodiment of the invention relates to thiophene derivatives
according to embodiment i) or i}, wherein A represents *-CO-CHzx-CHz-, wherein

the asterisk indicates the bond that is linked to the thiophene group of Formula ().

v) Another particular embodiment of the invention relates to thiophene derivatives

according to embodiment i) or i), wherein A represents

-~ /N ‘ -
T

O—N
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XxXvii) Another especially preferred enbodi mrent of the
invention relates to thiophene derivatives according
to-enbodiment ii), wherein 15 A represents

- wo 20090405i2CH-, *- CO- OH2CH2-, 0 or N-NO- N wher @Cm/IB19e7/050070

asterisks indicate the bond fhat is |linked to the
t hi ophene group of Formula ( R1 represents

)
hy dro en or R2 sent
Wh%%'ﬂu | astegis @E@%ﬁq&e 8&5 %prhene group of
FdﬁngraO(rp)y , 1sopropyl, or |sobutyl R4 represents

hydr ogen or net hoxy; R5 represents hydrogen or
G _ral kyl ; R6 represents hydroxy,

vi)%%t%ﬁ%éﬂl%%inmlldfgg%mlwdern’tigr@'?@lefeg ) i B rivatives
ace@CiRy CHNMbcirGER: INBICDRBATCr$0 1A rapiesReEs r epr esent

hydr ogen; R64 represents hydroxymet hyl,

met hyl anmk-ngne ar-2-met hyl am no-ethyl; m

represent s tQye inyfeger 2; and R7 represents hydrogen

~Cl4- al kyl . 20071080542PCTM32007/ 050070

xxr x) Especi d‘ﬂ‘l‘y"‘bref erred thi ophene ¢conpounds

according to Fornula (1) are: )

103- (4- hydr oxy- 3, 5-di net hyl - phenyl ) - 1- (4-i sobutyl-3-p
viiy Apothet pagiphian etbptiiment of the invention relates to thiophene derivatives

according to any one of the embodiments i) to vi), wherein R' represents hydrogen

or rnethyl.

viii) Another particular embodiment of the invention relates to thiophene derivatives
according to any one of the embodiments i) to vi), wherein R! represents hydrogen.

ix) Another particular embodiment of the invention relates to thiophene derivatives

according to any one of the embodiments i) to vi), wherein R! represents a methyl .

group.

x) A preferred embodiment of the invention relates fo thiophene derivatives
according to any ong of the embodiments i) to ix), wherein R? represents an

isobutyl group.

xi} Another preferred embodiment of the invention relates fo thiophene derivatives
according to any one of the embodiments i) to x), wherein R? represents methyl,

ethyl, n-propyl, or isobutyl.

i) Arrother preferred embodiment of the invention relates to thiophene derivatives

~ according to any one of the embodiments i) to x), wherein R® represents a methyl

group.
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propenone; -
1-(3, 4- dllsobutyl-thlophen 2-y1) - 3- (4- hydr oxy- 3, 5-di m
et hyl - phenyl) - propenone;

wd200308hs54ki | sobut yl -t hi ophen- 2-y1) - 3-(4- hydro?SZT@BE!BOWDPﬂW
et'hyl - phenyl ypropan-1- 15 oy
'344-{(S) -2, 3-di hydr oxy- propogy) 3, 5-di net hyl - phenyl1] -

xiié%{w@tﬁ%& %éd%rﬁ!%cf %ﬂ;p Bf %%eﬁv%w%ﬁ e@ﬁ%@@)ﬁhfopﬂﬁﬁe df ivatives
accd{g?(nt@h olsa??ﬁér}é gﬁth@zembodlments i) to xii), wherein R* represents methoxy,
i ophen

angOR Rt B MBI HBNG ST HRTaia s EpeSPIS hdioggn and R®

redrB5QREeNstRyY dhyi, or methox and R? represents methyl, ethyl or halogen.
;Er% %9[4 oxagl azg, 2’ 6-di rretphyl phenox%/ypr%py yag

et am de

' xn})\l'[A%x%E'{ein | azgﬁbé&dﬁ?gyﬂ%%m?eﬁfﬁwﬁé'atésmootﬂhﬁﬂege ¥bdivatives

acomtiimgl tqnimiyoe&my%ﬂwm exnbagiroeyts) B 2ehxigy avtyer@meR%\rrepr@sents a

mEf'\E‘é’B’LéersarﬁJeBhfF‘gtél "EBFRSRILIYArPgan-

, 2, 41loxadi azol - 3-y1]-6- 25

b DSR2 P OB S AeLar s

4
| ac&%ﬁ{é ’[%E%I 60% 61‘)%9 emb diments i) to xii), wherein R* represents hydrogen,

enoxyypr opyl yacet ani de;
ARCENART rbp(@emmmstﬂybgmumhu ophen- 2-y1) - 3- oxo- propy -
1] 2, 6-di net hyl - phenoxy} -
2- hydr oxy- propyl) - 2- hydr oxy- acet am de;
xviP Q\ﬁomedli e (étﬂﬂxydimmy oBthipdintEntion- re@dn&mtcymmharee ﬁyrwataves
-t hi ophen- 2-
acwdwgép@@admﬁ the spedimgnig; L i sieRdR TS srogen.
an@ FEHRIER" repfe 2R enQ8RvI4 11 B2007/ 050070 14
NI - (2- hydr oxy- 3-{415-(4-i sobutyl- 3-net hyl -t hi ophen- 2-
yl)-{1 , 2, 4} oxadi azol - 3-

XVEﬁ]l% Bar%cﬁil'aﬂFtﬁélferPéher’ RERP Y )the -iFRdritivhardlates 6i@el‘hfrbpheane
deﬂvdiwdsoagcdkﬁlog fol-driy- Emei obpheyemBogisiems -i) HP opiewherein R*

rep%f?%ér%séﬁ ér% 'J?"Z%P é%%&} ap rmoeg?/){ y%ro%[% and R7 represents an ethyl

grdup- { 445- (4-i sobut y1- 3- et hyl - t hi ophen- 2 yl) 11, 3, 41loxa
di azol - 2-y1] - 2, 6-

xviii) Another preferred embodiment of the im)ention relates fo thiophene derivatives -
according to any one of the embodiments i} to xii), wherein R* represents hydrogen,

R® represehts a methoxy group, and R’ represents a chlorine atom.

xix) Another preferred embodiment of the invention relates to thiophene derivatives
according to any one of the embodiments i} to xii), wherein R* represents hydrogen,

R® represents a methyl group, and R represents a chlorine atom.

xx) Another preferred embodiment of the invention relates to thiophene derivatives
according to any one of the embodiments i) to xix), wherein R® represents ~(CHa)c-
(CHR®®),-CHR®-CONR®'R®*2.
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d i methyl-ph enoxy}-propane-1 ,2-d iol ;
3-{4-[5-(3-ethyl-4-isobutyl-thiophen-2-yl1)-0, 3, 4] oxad
i azol -2-yl1] -2, 6-di net hyl - phenoxyl - propane-1, 2-di ol ;

WB2007e8854¢4- | sobut y1- 3- pr opyl PCT/IB2007/050070

- hi ophen-2-y1) 41, 3, 4] oxadi aqu1 2-y1] -2, 6-di net hyl -
10phenoxy} - pr opane- 1, 2-di ol ; -

- 3-{445- (3, 4-diisobutyl-thi ophen- 2-yl) 41, 3, 4} oxadi azol
-2-yl1]-2, 6-di net hyl - "phenoxyl - propane- 1, 2-di ol ; _

xxi2 - A yshrthovtarly ([)Eefeyrédoezmbﬁdm ¢fathies oiven{ion retatesh o - thiophene

deriitghaencadiy 5. phy. 91% o e OSBRI, D % o) yisren R
regrédaritd eCHINAHRT G‘)EIRE%CQIN’WmRﬁz wherein k represents 0, P

I sobuty I-th| pphen-2Z-y1) 41, Jjoxadl azol -2-y1] -2, 6-
Fememtﬁﬁla%gno@@@ RS RPERSEY h}ﬂ 19861 - 2- hydr oxy- acet ani

de;

2- hydr oxy- N-(2- hydr oxy- 3-{415- (4-i sobutyl-3-proPyl -th

'xxu)o@hprrefarqdl)e-mt[oﬁlment of the invention relates” to thiophene derivatives

acmantéaa%yagnoel ot ldmBodin@h e hY haBNERePe RETePMS¥ACEOCH,-
CHOEB-GH-NBOCRY: di i sobut yl -t hi ophen- 2-y1) 11, 3, 4} oxadi

azol -2-y1]-2,6-d inmethyl- 20 -

phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de;
XXIfy ﬂ%ﬁ%i&ﬂfaﬂ?%féfﬂe@eﬁﬂidﬂﬁ/rheﬁﬁ bf)I@H?@ﬁn\%rwbh41bléie§]toxm¢bphene

I'azo = 3- met hoxy- phenoxyl - vane- 1, 2- 6
derivatiyes oacgcomim ey aPpxgns-qf4inst (em grﬂfyﬁ Ustqréwﬂylwfieﬁem R
1 h ts hydroxymethyl.
rorr 3R CCHATTUQHICHTNHOORY , whorelp R reqresents hygroxymethy
tam de; . and

XX'%% p%& eq{nég?)%é% BYihg™ hdehtod faibRaPH ¥ﬂ1‘6[§héh'ed W@Fvatives
acé&dnﬁg‘kb@t@%rﬂi@f thd- grhbedinfents ieary i) heix)xwherpiroRY Irgrresents

cetam de. xxx) Further especially preferred thi ophene
2?{:‘3%9?%@08 rding to Fornula (l) are:
30N-((S)-3-{2,6-diethyl 4 [5 (4
i sobutyl-5-net hyl -t hi ophen-2-y1)- [1 4! oxad
XXV ) othes- garmcu.pﬂf@mmqm@nhgathe invention refates o thiophene derivatives

acﬁ?ﬁ‘n%p{oog )on lg%’ %@Wéﬂs' fio xix), wherein R® represents 1-

glycsybut y1- 5- rret hyl -t hi ophen 2-y1) 11, 2, 41oxadi azol -
y1] - 6- et hyl - phenoxy} - 2- hydr oxy- propy1l) - 2- hydroxy ace
tam de;
xxvi) An especially prefered embodiment of the invention relates to thiophene

derivatives according fo embodiment i}, wherein
A represents *-CO-CH=CH-, *-CO-CH>CHz-,

. OO - = /N IO N\ »
DR OERY

whereln the asterlsks lndlcate the bond that is Ilnked to the th:ophene group of
Formula (I) ‘

R' represents hydrogen or methyl;

R? represents n-propy! or isobutyl;

R® represents hydrogen, methyi, ethyl, n-propyl, isopropy!, or isobutyl;
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N((R-3-{2-chloro-4 [5
(4-1sobutyl-5-nethyl-thiophen-2-y1H1, 2 41loxadi azol 3-y

wd dooGesapizhy| - phenoxy) - 2- hydr oxy- pr opyl ) - 2- hy B¢ HIBRGHE70

am de; y

3 {2 ethyl 4-[ 5- (4- |sobuty1 % nmet hyl -t hi ophen-2-y1) -
r‘ ga |az%ln rrﬁe%\
Pr%? ﬁgﬂq Nl %¥ oxy- et hyl ) - pr opi onami de;

R553?ﬂ©¥dlﬁt@>mydfdvg(e€18)j-1_2Jalnwrcmm.,;éﬁli{od(y[5 (4-i sobutyl-5- net
t hi ophen- 2-

[rfP@SEP%"xMF%I hs@w%—a'kaw ANV FRNVEISROXY: sB§HgACH2)m-
NHREHRNI @ﬁ:i?\fCH%')H CHz-NRf”R62 OCHZ-CH(OH) CHz—NHCORB“ -OCHa-

dr ox roxy- 3-{445- (4-i sobutyl-5-neth
CHI(QI-{) éhlsg)p_%{ -or (¥H2— I-?/ COI{\IHR wherein R Ig 2- hydroxyexchyl 2-

-hy%i:ré)?(g"lzl]ll &&@%@1% 1%@@ EE‘f{gnMéthph%Pﬁ?&ﬂao@EQMnyﬁethyl

R®! andbﬁfﬁlrbpsesmthydirogbnpphen 2-y1)-[1, 3, 4] oxadi azol - 2-
630
Ry HPresais Mef¥hhenoxy) - 2- hydr oxy- propyl ) - 2- hydroxy ace

-~ R®t RipréisEnts hydroxymethyl, methylaminomethyl or 2-methylamino-ethyl;

N-((S)-3-{2-ethy I-445 %4 i sobut y1-5- net hyl - t hi ophen 2
m re;pmezﬂ%thﬂ 'BB?S&F A#%4; and

R7¥é;$regeﬁf%';}wogehe&%)é}ky? dh¥dlge®: propyl) - 2- hydr oxy- ace
N- ( 2- hydr oxy- 1- hydr oxynet hyl - et hyl ) - 3- {415- (4- |sobuty

ool e o R DB e mogrinent of s ey {5 2fse B tophene
dernadtivee according to embodlment i), wherein :

r%f;%esréﬁfsg ééqegi&a Zc'&%’%y%ﬁ 3-{445- (4- |sobuty1 3- et

[1, 2, 4]oxay|azol 3-y1] - 2 G*dlnetN | - phenoxyl - propyl ya
cet am % -

2- hydro -N- (R) 2- rqrdroxy 3- ‘(15
I -thiop -
[1, 2, 4loxad|azol 3-yl1-2, 6- dlnethyl pherioxy} - propyl ) -

whefdh ane ABterisks indicate the bond that is linked to the thiophene group of
N-((SE 3-12-ethyl -4-[5-(4-isobutyl -3-nethyl -thi ophen-
FopoylayDi, 2, 4] oxadi azol - 3- 20

RW%Jre@eﬁfE%WnlogBH‘?ﬂ%é‘t}wlz hydr oxy- propy1) - 2- hydr oxy- ace
memresantsmmoeyltqulsabt{tﬂ (4-i sobut yl- 3- et hyl -t hi ophen-

R Sefendta Ao OB BRI vl mrprogt sostsny. RSBk - ace

R*represkents hydrogen or methoxy;

5%é;%?%ﬁtghﬁﬁrgﬁgb%&%“léﬂﬁ' I sobut y1-3-net hyl -t hi ophen-
R® YrépreeAmt h%_roﬁ% gismzy@znyaik@oyy-1pgl9mu DANACHY - MHCOR™,

-i sobutyl- 3-net hy

tam de; chl oro

—ocl;reprﬂ)scme& [RY h%ﬁ?@W@"ﬁ@g’s He WHGOR a2 ol -

NdlﬁS?eBPéslé}ﬂ hﬁﬁ}g@gﬁ’yl - 2- hydr oxy- propy1) - 2- hydr oxy- a

cea

RONeepB)senis ydsoxyiraethyl, rapthgaminareesbylt 9n2-metbylagina-eihylh
m %% %E%]Q E?Sd“tg%f 23 yI | - phenoxyl - 2- hydr oxy- propyl) - 2-h

R’ y@bresentaogﬁmged &r Ci4-alkyl.
I\I-((R) 3-{2,6 dlethyl 445- (4-i sobutyl-3-net hyl -t hi oph

2-y1)-
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30 [1 ,2, 4]oxad iazol -3-yll-p
henoxy) - 2- hydr oxy- pr opy0O- 2- hydr oxy-a cetam i de;

- '.-\l\l-(,(S)"3-'12'ethy| 4 [5 (4

WO motasssl- 3- met hyl -t hi ophen- 2-y1) 11, 3, 4] oxadPEFE20PH50070
y1] - 6- met hyl - phenoxy} - 2- hydigxy- propyl) - 2- hydr oxy- ace
tam de; WD 2007/ 080542PCT/ 1132007/ 050070 16

XX\QIl)yé\ rf?’%rie% gt i 4%rl;t591( the FRRMEST vEmfER! Y Itﬁibﬁ'tilé)r;[éhngivatives
acbti’dim@ t@Bérth)dln’rwmti)(w iR -viyateioxR! pempydnts Infyclyerx gr awhyl, R?

rerseRytl IRpU. (REIEPRIRRS bygroger 4 ety B geprosents hugppen, R°

? |¥h+ 1%:1xlla!k3é[ R® regresents “OCH,-CH(OH)- ~CHy- NHCORM and A

loxadi azol di met hy phenoxyl propyl ya
cetan1de
52- hydr 6%y N- ( ( hy F 3- {4173 (4 |s y I8 16t
hyl - t hi oph®@n- 2- 1) [1, 2, 4 oxad
|azol 5- y1N-2-6F di net hyl - noXy} - propylyac amc de;

%oxy N-((S)-2- hydroxy 3-{4-[3-(4-isobutyl-3,5-di’
whﬁtéim)’the tabtepisherindicyik) thd- bond that is linked to the thiophene group of
0X0- propyl] - 2, 6-di net hyl - phenoxy} - propyl yacetam i de;
Forny 93 Boxy- N ((R) - 2- hydr oxy- 3- { 4- [ 3- ( 4- i sobuty1-3, 5-d
nmet hyl - t hi ophen-2-y1)-3- 10
0Xx0- propyll-2,6-di net hyl - phenoxy} - propyl yacet ami de;
xxix} Especially preferrgd thmpbereetcw@@wgmmosdla@ Fagrulakl) e

B R A R S R

propenone; N-(OR)-3-{2-ethyl 4 [3 (4

d hi - 2-v0s 3- . -
P PSR A e A0 B BB
opgtatl (92 2o § 10 8
I SO
[ 1, bl sliaohuvioiiophpa2-g; %e@nfwdz e %éﬂﬂ}”ewwa%x!bpwa“ 1-
On@pyl) 2- hydr oxy- acet am de; N-((R) 3-{2-chloro 4 [5 (4
|sobut{(1 3, 5-di net hyl -t hi ophen

| 1D Ia4](5) 2 dDURrOIATIP BRSO HHEI Ry BBty L ppropy

thl%ﬂ\g@;wﬁ%& e}qf/lg]rgs(y 3-{4-[5-(4-isobutyl-3,5-d

i me3-piy{(S1-Ri Bpihgdr@anrippoxy)-3,5-dimethyl-phenyl]-1-(4- lsobutyl -3,5-
d'"g?g'iyi{i Prs%@ ﬂdy'!)a;%r(())lpa% 1y&I1162 6- di net hyl - phenoxy} - pr opyl
2- Iy HyE@sYy N-(A-RYydrdx Y4 3sdititA-F-theitpoltiibper8254)di m

hen

1 %%]r‘;ég@l‘s@g‘;'%b’%i’eﬁ'd@ TY‘ Rhefoy IRTORYD-2SRETHYST - propy 1) -

?ggﬁ&‘?ﬂﬁ* %%hyl-zl 15-(4 lso%t?lﬁ}ﬁ(})neﬁl’éﬂﬁhi@bﬁéﬂ—z%li [ % Aoxadiazol-3-yi]-6-

mefhy|- Bh@]QJWMrMDXSQPmVUGZ hﬂrﬁw aﬁﬂ@ﬁh@@} 2- hydr oxy- pr

Opy;\a)é_}_%%.%}/rg} P8 @ﬁg&@gyl@:?—me%ﬁyl AR phen-2-y1){1,2,4Joxadiazol-3-y]]-6-

metwobmmlw&ZEriyﬂrm bydpyt)H-bydrery-2¢¢tdnide;
oIS 2OV arbi B T SR BRI ol N 25 oo
propyE ]-2,6-dimethyi-phenoxy}-propyl)-acetamide;
N-(3-{4-[3-(3, 4—d||sobutylmthiophen 2-yh-3-oxo-propyl]-2,6-dimethyl-phenoxy}-

 2-hydroxy-propyl)-2- hydroxy—acetamtde

2-hydroxy-N-(2-hydroxy-3-{4-[5-{4- |sobutyi-3—méthyl—thiophen-2—yl)—
[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
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xxxi) A further aspect of the invention relates to
novel conpounds of Fornmula (I1) WO
2007/ 080542PCT/ 1 132007/ 050070 17 Formula (I1)

 woundsenssaz 121 and R3 are as defined for For nBCHIR0§7/050070

above, and 5 128 represent §,- COOH, - COOCH3,
-000CH2CH3, or -CN, and salts thereof. =di) A further

o e trph{ 5B B ey bpReH oy BRI
yI]—zgg}drirrﬁ]&gylabt%gxy}—gﬁppgg-zaméfr{yismiﬁo}mggtaeﬂd:lel;ed for g

of 2okl (B A i BB b prRe e EPhen Y S 2t Tazol-
yI]—-%?—ld}i;)rlﬁ:]etﬁ?pp['@]ogﬁ—M%E?l)%%e%ﬂﬂ@;anentSa e.g. in the form

or b AisahabAr oL Aoy | bR AR esohB S ER Bl
oy EFEFGEEERI 8, 1 e o, e
c apsigi[Bg3-etul-dtisomgyl-thiophen kg )-bl.3.41expdiagporyl]-2,6-dimethyl-
pheﬁgfy}}fiplrcl)géne?‘l,gldiri)i;n the form of suppositories,
3-{4-[5-(4-isobutyl-3-propyl-thiophen-2-yi)-[1 3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-propane-1,2-diol; : ' S

3-{4-[5-(3,4-diisobutyl-thiophen-2-yi)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-

~ ‘phenoxy}-propane-1,2-diol; -

2-hydroxy-N-{2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
N-(3-{4~[5—(3—ethyl—4-isobutyi—th'iophen—2—yl)-[1 .3,4]oxadiazol-2-yl]-2,6-
dimethyl—phenoxy}—2-hydroxy—propyl)-2-hydroxy—acetamidé; .
2-hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-propyl-thiophen-2-yl)-
[ ,3,4]o$(adiazot—2—y|]-2,6-dimethy[~phenoxy}—prdpyl)-acetamide;
N-(3-{4-[5-(3,4-diisobutyl-thiophen-2-yl)-[1 ,3,4loxadiazol-2-yl]-2,6-dimethyl-

- phenoxy}-2-hydroxy-propyi)-2-hyd roxy—acetamide ;

3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl}-[1 ,2,4]0xadiazol-3—yi]—3—_m ethoxy-
phenoxy}-propane-1,2-diol; -

2—hydrox‘y—N~(2-hydroxy—3-{4—{5-(4—isobutyl—5—methyl—thiophenéz-y!)-
[1,2,4]oxadiazol-3-yl]-3-methoxy-phenoxy}-propyl}-acetamide; and

2-hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl}-2,6-dimethyl-phenoxy}-propyl}-acetamide.

xxx) Further especially preferred thiophene compounds according to Formula (1)
are:
N-((S)-3-{2,6-diethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl}-
[1 ,2,4]oxadiazol-3~yl']-phenoxy}72-hlydroxy—propyl)~2~hydroxy-acetamide;
N-((S)-3-{2-chloro-4-[5-(4-isobutyl-5-methyl-thiophen-2-yI)-[1,2 ,4]oxad iazol-3-
yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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WD 2007/ 080542PCT/ 1 B2007/ 050070 18 parenterally, e.g.
in the formof injection solutions or infusion
solutions, or topically, e.g. in the form of

woolonesesits, creans or oils. The production oPCT/H007/05007¢ '

pharmaceutical conpositions 4&an be effected in a
manner 5 which will be fam I i‘far to any person skilled

Pha&ﬁ@éggt{? g};ﬁ?ﬁ I‘1?50(?‘)(7él‘#;%“wlon anrﬁ&@ %n ? Cyo)nlci o ﬂgxadlaz_ol-

3- ygﬁ@eh‘tglm@pﬁepoxﬁrz}hw?ﬁﬂpr@@,i )Pﬁﬁpdrom@tetaltﬁed% 3 gt on,
’ e Cl ence a | ar

T g B Y st TR SRS g .o
me%ylwbﬂgam@ ARE6xy-BERGROPRHA/MILT For mJI a (1) or

Hei r rmaceutical ly accs{gt abl e salts,

opt Zmdsrqu N-A SRy drany-Sridlb (- eavir &m@?@b&&@m@é\r%}'l)
[1,;310%@!3%0?%@@@%@% t%ﬁ@@ﬁgﬁ{ﬂﬁ%ceme' stration

Xl c, | nert

phazmdmxw\t HR)\2-hydrepy-3u d548tisebubyl-9- mthyﬁtmwhar@—yl)-

1. SRS 2 2R e T Bo B G o
CONMK({R)- M«étmﬂlﬁqﬁqnds@ﬁutﬁcﬁ-mﬁw(ﬂh19)plaasr92q&)e[f1 (8, 4]bradiazol- 2
the reventi on_and/ or treia;];l nt. of di eas s or

yll-§iraehyepRensXy¥ s e MYdE Y PR "i”@’a"ti Ine system
SUCI(I (8558 BfhyR4- Ql(ﬁ%ﬁftﬁ @ﬁ\%trﬁﬂ%&rﬁéfbr@éﬁ b tR’ﬁﬂoxac[lazol 2-

consl st ngw rejection of 20 trans Ian
]6 yl-phenoxyle2 dﬁ@M@ODlﬁﬂﬁfW@@%Wﬁ@ ;di seases

oy KRR D RIS OB (14 SOBIRE ey nonten
yl){’uh u@mﬂmbmma@maﬂm phesyhpiopgndnigedr one;
o P il 2 RRA S b o ARl Hiddrien-2-1)-
e Wﬁ‘”&é@fg‘“@ﬂsxi@wdx%?ﬁ@f*m'ﬂe :
o b DY Sroxp (B TR S b gty Rseghy-hiophegaz ut)
[1 2*!@95’8%&6 ?gg %-EWQHQE%erﬁkabﬁip@E)%mlﬁboWel itis;

oni ¢ al raft vascul opat post - i nf ect 1 ous

authi((Eehe- dif‘a’éés[éd41l$ftbuted131@1entmé1ﬂﬁﬁ@h@ 2)dil 2efrigxadiazol-3-

RSN R PRI sigbba o1y and
ps dH(ER)-3- {2191“9"‘-'4‘5[5&4 isclnybyle3- datmm&mlophﬁn Byt Yipxadiazol-3-

BRI

i gl yrd- pg:gmgrqugfqumutﬁlﬂ h@'ﬂ%{i-ﬁﬁ@nﬂurgmyﬂ [1,2,4]oxadiazol-3-

epi der nol ysi s | losa; urt|caria; (?%oed

%ﬁbylrﬁh%‘oxﬁrmg%‘y RIOPYIEIVE NSRRI a:  acne:
sclyg 3&6 ohiBQRSL(A- ISR ANl ANEOMEALE ALY 2 AlBKadiazol-
vern unct|V|t|s keratitis; herpetic Kerati't tis;

3- ya‘ﬁsmetmhpber@;w&ﬁemycﬁbmﬁp&ﬂyﬁe%téydf@ﬁyﬁéﬁﬂam"V@ :

e i

[1 a¢]bead|taza 3~ @]-@hesbxﬂgﬂ%hymmmmmﬁm -2- hydroxy -acetamide;

T T L

[1 204]@%&13%1 :a&;mﬁﬁano?}}l;er]gmr@xwm) 24h§!ﬁrblx9—$icetaar$iti@;rra
extrinsic as

st asthma; chranic or ¥% (F

as thrkes)-3-&-ethis f a4 SSohly =3 pigiiy!-thiophen-2 N S ok dzol2-

r | L itis;
D 2 o 2 e R e
bowel diseases; inflanmmtory bowel diseases;
necrotizing enterocolitis; intestinal | esi ons
associated with thermal burns; coeliac disease;
proctitis; eosinophilic gastroenteritis;
mast ocytosi s; Crohn's disease; ulcerative colitis;
vascul ar damage caused by i schem c di seases and
t hronbosis; 10 atherosclerosis; fatty heart;
nyocarditis; cardiac infarction; aortitis syndrone; |,
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30 cancer; nmalignancy of |ynmphoid origin; acute or
.chronic |ynphocytic | eukem as; |ynphoma; pul nonary
enphysemn; cataracta; siderosis; retinitis ,
WpligTiens@sa;  senil e macul ar degeneration; vi PEEER007/050070
scarring; corneal alkali bupg; dermatitis erythens;
bal | ous dermatitis; cenment dermatitis; gingivitis;

Do0bbabe4s sy 78303 BRAGH TR epnelitt dggpiorol->

ylj@-setykpheraixg}- Ed’gﬂ@@r;ﬂ‘ppﬂb&@d@@fyemetam el s;

R ARSI BT PR BER Y aefl SR

[1 Qb,pi)@awzbl §ﬂyl]Mhirﬁéthbﬂp’rﬁino&?}s@@py%ce@ﬁuﬁ@ liver

- 'necrosis; cirrhosis; IC . ClLrr

f ai Pdyeroyd maaqhyd@wﬁ@ [%&%vsﬂbytylﬁam@fhah&qphen 2yl
?ﬂ@éb&zf:gs f6-RAcngl ifkloRy PRk @Rb G o

efred di §€ases or disorders to

t r e2thgdroayed-(S )2 eyceoxye 3 {4l $-Kl4ﬂﬂwub&bﬁribdiﬁtﬂ§h)dfthlophen"2 yl)-3-

t f

o B obp AR R b e B B ey,
| vBihydtosguN-( (H)uaq@ydrp@g&{é@&-@mbﬂ%ﬁt&dgneﬁ?ylgh|0p?en -2- yI) -3-

[ t di seeses abou stem

oxg%g[qpy]\rﬁgﬁﬁlégws%{nylarpheg}squ}a%ogy%gﬁg é%’dr ONEeS | ncl)/udl ng

r hey Rt o3 -gh- éﬂ'ﬁ/flﬂl Bl(ﬁalsdﬁémi?m dirséth@rtaRoRen-2-yl)-3-0xo- propyl] -6-

i nfl ammat ory ovvel di seases such as Crohn's di sease

me&?}@pbee@xyét&méir@w Py )-2pysirpagasetapidsti at i ¢
ar tqr, é F%} :?{2—%% Qi hisomRingis, 9§i|rﬁ@bﬁ2ﬂ Red-2-yl)- 3-0x0-pr propyl]-6-

thyr -retinitils; atopi eases suc

kmeﬁﬂylﬂphemmy}@dmdmm pmwl)sz-hmomacetamld@st hma; type |

PR R o T S s

[1,3hpxad iélz@!@—pi]klal-mleﬁzyl pbémmwﬁwmpylmydroxy—acetam|de

i SN & 6hIgE-triad expbuRor cr D dHR BN P e

1, E8RaBgS - 2| Jé%@ﬂ"’yﬁplﬁéﬁox?} i rﬁ@l@@t@@ ffi?qmyd?@qgéwm.de

conS|st|ng rejection o transp | ant ed or

S ol By BHmE O P - UrisePu A Hgiegayhhiophen-2-y1)
I
1 PARibanansn Dot haRaaEne RUeB2eetmiay: T o

r hethmiroxsd-l\ht(Ri)-rZ }uyckoxmm{%[@{(@-!sqbllléﬂéé dimejagrthieshen- 2-y1)-

) d shinoto's
[ ﬁﬂ?’%@?&?‘? %’I gh E?%Bﬁco%%gpg%}t ﬁ@%ﬁ%@aﬂe&gr esent
i nww@R)w{zaéml-ﬂ,qsgAL@amma MImaﬁyIﬁthrophba-Zpy]pvent i on
or_treat i.sease or .di sorder I}
[, ok Eomoy ST mg TR S O OB BTGy -acetamide;
and@harmaceutically active armunt of a conpound of
Formula (0. Furthernore, rrﬁpounds of the Formula (1)

ar N-4(SH3-{Bsethyl-4- [51641:3(9*?%4&& BinsinylHhigpBesd-dl-

1 LT YRR P 9000 o M B GA Stico

nment i oned herein. Accordl ng to a preferred enbodi nent

“’@%h&%@h RS IO%H*%?@'?%E}%%@%%%@\?@ §%‘89nés°8? E&fnula (11

corticosteroids, NSAID s, cytotoxic drugs, adhesion
mol ecul e
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cyt oki nes, cytokine inhibitors, cytokine receptor
ant agoni sts and reconbi nant cytoki ne receptors. The
- Wproegesisi2zi nvention al so relates to the use OPCHIEB2007/050070
conpound of -Fornmula (1) forﬂ%he 5 preparation of a
phar maceuti cal conposition, optionally for use in
conmbi nation withone or several imunonodul ating
t hespreventi®ih or treatnent. of the
di seases and u‘@' s nmentioned herein. The present
i nvention al so gfes to pro-drugs of a conpound of
Forrmula (1) thp 8, convert in vivo to the conpound
of Formula (I h3 Any reference to a conpound
of- Formula () is thdRefore to be understood as
referring alsp to the correspondi ng pro-drugs of the
conpound of Fgrmsa (1), as appropriate and
expedient. 13 The conpounds of Fornula (1) can be
“manuf actured by the nethods given bel ow, by the
met hods gi verForfmilagilExanpl es or by anal ogous
nmet hods. Optinmumreaction conditions may vary with
the particular reactants or solvents used, but such
wheRIN R AR GRE Rednba ol Methuly (Ipaiiesandskill ed in
che art- by routine optimisation procedures. 20
R® eprpsentd sCOOH.he e el -£QP§HEH 196 -pNesent i nventi on
can be prepared according to the general sequence of
reactions outlined below Only a few of the synthetic
angeslss tietadfi es | eadi ng to conmpounds of Forrmula (1) are
descri bed. 25StructureStructure 2Structure 3 WO
2007/ 080542PCT/ 1132007/ 050070 22 under Gignard
xoGip Adutthérsspebt 6f ibeaiwantiah réletEseas abuslapniygiunds iof Fdimaula (I11)
Gignard reagent of %tructu%e 2 is prepared according
to standard met hodoRogy. TRé functional groups

tenperary rotectio RY even be introduced in
3 P (op], G (CHRTY,-CpRTFLODOH
The 5 am de 6Qnmpao#nd of Structure 1 is
reati ng a cogpound of Structure 3 with-
N, O- di ﬂet hyl h oxyl am ne Bydrochl oride in the
presence of a'toupling reagent such as EDC, DCC, etc.
(M Mentzel, H MForRmut{iflpann, NMet hoxy N- et hyl
am des (Weinreb am des) in nodern organi c synthesis,
Journal fuer Praktische Chem e/ Chem ker-Zeitung 339
whédRPA) R'OR?-R2AR* R, RAORY®, N, R@n&3s ways defined forFormula (1)
Ai.dhen, The growing synthetic utility of Weinreb's
abyes de, Journal fuer Praktische Chenie (Weinheim
Germany) 342 (2000) 340-347; V. K. Khlestkin, D. G
Mazhuki n, Recent advances in the application of
and\s@tsdhaieRf.l hydr.oxyl ami nes in organi ¢ chem stry,
Current Organic Chemstry 7 (2003), 967-993).

The compdunds of Formuia (1) and their pharmaceutically acceptable saits can be

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

parental or topical administration. They can be administered, for example, perorally,
e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,

solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
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In case A represents -CO CH=CH, the conpounds of
Formula (1) nmay be prepared by reacting a corrpound of
Structure 4 with a conpound of Structure 5in th
WOREYIEE of a base or an acid. Conpounds of ﬁyﬁﬁﬁ?@b‘"’m
(I') wherein A represents 204gCO CH2- CH2- may al so be
prepared by reacting a conpound of Formula (1)
a'ﬁél'gér%lly e“y ;ﬁﬁfg@# of Iﬂ%l%@ﬂtlob§bf WELSIBR s@DutM’hé hor toplcalfy,
rogen resence of a catalyst such as Pd/C
egatum G:;e fptrozafoertmentSnc@a@ta edils. such as et hanol ,
met hanol, THF, etc. WO 20071080542PCT111320071050070
23 Corrpounds of the Formula (1) wherein A represents
TheC[@odihﬁroNl-bf ﬁhi&ypﬂmnwoepmwd:ompasébosimg be caﬁfep@dnid ®fmanner
Struct ur a co ctur N
whinelinbBeiaie dnd oeorons kst 5t AHIkeR Sexal gl Mk Gibson.
Edﬁoﬁephahﬁé@undel, Pra@hnualdn toridetHyrhanition, PIPEAealth Group,
in a solvent such as acetone,,K DMF, THE, di oxane,
@?Pﬁ@rmacy,

Enste@v'oodopon WAy 8901 nRemBiatorshkhe: SHiSBER @eddP aglice
20&1 ‘E@Iﬂwﬂe FFHH%H@I fja %Iibgé‘:&f‘ Pﬁaﬁnm%néc@%@} bYChitding the

a brom a I ng agent such
degtréleyll mmpmridysl afnrommulabtlp ev dheir tmamwaeeutlcally acceptable salts,

ool ST UAATIRE] Kb bR s, o o

ga@ﬁlc@CMadﬂhhrefraif m m fofrhiF, tadjeditdny | with hesyitatide hanoh-toxic, inert,
et hanol,, etc. m'x_ res. thereaf St ruct .
phopacesiitaly cRpiR o T it maseTily 3 T desired, usual

' phgmﬁgg[%l}\,@ﬁgl ng a compound of Structure 3 15

with MeLi in a solvent such as diethyl ether, THF,
~and di oxane, at tenperatures between -20 and 50C.

Th’é"rpglggrﬁgédé%isél%’co R n@ ﬁné o?%nﬁ@la la. (1) are useful

forntbe hyrevertivas anhiob ireitrdent %dﬁeaa@ts o@fdﬁg%%é%ﬁass(qc)ated with an
a0 SERTE, epared by 1 eacting a tompound of
Structure 9 in a solvent such as ‘xyI ene, tol uene,

Sugﬁrt]jlzs%g(sees o¥ rdlts(g)lrcri]ers agl)‘l\e/F sefectgc? lfr%rrr?nt?et B]%rb% cgr?s?sttfng gfc rejéction of
transpianted organs, tissue or cells; graft-versus-host diseases brought about by
transplantation; autoimmune syndromes including rheumatoid arthritis; systemic
lupus ~ erythematosus; antiphospholipid —syndrome; . Hashimoto's thyroiditis;
lymphocytic thyroiditis; multiple sclerosis; myasthenia gravis; type | diabetes;
uveitis; episcleritis; scleritis; Kawasaki's disease, uveo-retinitis; posterior uveitis;
uveitis associated with Behcet's disease; uveomeningitis syndrome; allergic
encephalomyelitis; chronic allograft vasculopathy; post-infectious autoimmune
diseases including rheumatic fever and post-infectious glomerulonephritis;
inflammatory and hyperproliferative skin diseases; psoriasis; psoriatic arthritis;
atopic dermatitis; myopathy; myositis; osteomyelitis; con’éact dermatitis; eczematous
dermatitis; seborrhoeic dermatitis; lichen planus; pemphigus; bullous pemphigoid;
epidermolysis bullosa; urticaria; angioedema; vasculitis; erythema; cutaneous
eosinophiiia; acne; scleroderma; alopecia areata; keratoconjunctivitis; vernal

conjunctivitis; keratitis; herpetic keratitis; dystrophia epithelialis corneae; corneal
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trifluoroacetic acid, etc. at rt or elevated

tenperatures in the presence or absence of

auxiliaries such as acids (e.g. TFA, acetic acid,
wWOoHGb7/08et4e. ), bases (e.g. NaH, NaOAc, WO PCT/IB2067/050070

2007/ 080542PCT/ 1132007/ 0500£$ 24 Na2CO3, Ka2Ca3, .

triethylamne, etc.), tetraal kylammoniumsalts, or

'eugﬁwgoygc,ﬁlg‘@‘ﬂg@]%ga@ﬁhﬁ\@qérggg L&%ag}ﬁegg&%?@ﬁ%@%gderitis; Graves'
Opﬂﬁfﬁ?%ﬂaﬂ‘ SV@gtgﬁc;ylaﬁbgl Mafddet syreirgmeAsaRRoidesizg| wdilen dllergies;

reveysitp é@strv@weaﬁ@w@xsfﬂjﬁgﬁ' Bigre ?%8'@% hmvéi@ffﬁ?ﬁgih”%(é' girinsic

astﬁH%u lé'x*mnglc MRk dudt aétﬁ'ﬁlﬁ* %hl*onlcYer NagRkate astifna; late asthma
Nakahara, M Mase, Chem Pharm

ﬂan@g%/maymp@&mpnswgmmyom@hmtls Fi@j‘@pgi’lihs endometriosis; orchitis;

oo G BB S AR ey BB e

entybomiotii, infestival Bisions- kesariateS@ywithdhernatobwns; cpeliac dlsease

,prog:ﬁt(vgﬁg, géq‘;ﬁlm 0 &#%%%F g@t 9?3‘;5%&0%%4 3(%)5{1%%8%53359 ulcerative

cofﬂﬁ@bomboﬁlarK dahfad¥aveassedHeber aehieinies (ﬁ@eé%OSQnd thrombosis;

2287-2292) . Conpounds of Struct 9 d
atrepre et oy sy ertiee ey ? BUER Shgrome;

cadﬂfexét BHéttHrﬁréodlb@aﬁ SPloeant BHAbds; IMgraifEl rhigkis: eczema;

5 presence of absence of one oré€ nore

mtez:stﬁml naghra@e lgf%lrsiwc:ad aepimpathyDCeodpesturer BFYNdremst hemoiyth-

e e PR DI IR, GorAbaBans Bl 4 gpfioneomis

tub&binter@tlilal nepgntlsex |riﬂlilamtleal Lystis; I—Bml’t'miﬂjemyoﬂtis Guillain-Barré

SYnSEYB PR A 5RS| POYPaTIRe M TG NG ves: mononeuris

radfeRMpRYiEh fertﬁ?ﬁd’ﬁiérﬂ (E!a)sewbw%hdlée@éeﬁﬁﬁwot@(:co&s pure red cell
5- thlophen 2-y111, 3, 4] oxadi azol e, 0

ap'@ﬁl@hﬂ@ﬁ#@rﬁ@@lﬂﬂ@ﬂﬁ%&@aﬂ?%‘él diopeiie glrpv@oavtepemc purpura;

 aut iﬁﬁ'ﬁ@r‘i@%éﬂ‘&iﬁfh %ﬂ@hﬁaﬂ%‘ﬁofrﬁﬁhh@nthfdrhﬁocyﬁapﬁmac agranulocytosis;

Y. Loong, P.
perigtoushaenia; Lmegalohkas(lqgeg@yma:zaeewﬁm@la&aerﬂﬁéeoporoms fibroid

0 i
unG RS, JheF968 St SanhABRAESIY, deyionerme wigars
ichthyegiar edidayisy eahd)hoagergmc osarwitivity,of cibamemtsur € mllvmlymphoma
polyargerl nogosa ﬁun gt;ﬁ':')rnes 1c%brea;'_%enhasntr‘rsu%kgrre%; 1r?ﬁyoncardosis;

myocarditis; scleroderma; Wegener‘s granuloma; Sjogren's syndrome; adiposis;

_eosinophilic fascitis; lesions of gingiva, periodontium, alveolar bone, substantia

ossea dentis; male pattern alopecia or alopecia senilis; muscular dystrophy;
pyoderma; Sezary's syndrome; hypophysitis; chronic adrenal insufficiency;
Addison's disease; ischemia-reperfusion injury of organs which occurs upon

preservation; endotoxin shock; pseudomembranous colitis; colitis caused by drug or

radiation; ischemic acute renal insufficiency; chronic renal insufficiency; lung
cancer; malignancy of lymphoid origin; acute or chronic lymphocylic leukemias;

lymphoma; pulmonary emphysema; cataracta; siderosis; retinitis pigmentosa; senile

macular degeneration; vitreal scarring; corneal alkali burn; dermatitis erythema;

balious dermatitis; cement dermatitis; gingivitis; periodontitis; sepsis; pancreatitis;
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Conmpounds of Structure 10 and 11 may be prepared by
reacting a conpound of 15 Structure 13 and 14,
respectively, with hydroxylanm ne or one of its salts
WO 0H088"E vent such as net hanol , et hanol ,- pyrPEiH@007/05007¢
etc. in the presence or absg&ce of a base such as
Na2CO3, K2CCB, triethylamne, etc. (Lit: e.g. T.

oofiY opt RSB, PRI sfp MRl ot o

catifioma; 4 hypdiSBpathl2 0 al@mmiine Cliepatilis; Cirogry D.billkynk cirrhosis;
sclbtastid dooldnglis: RArp! e SEsERiR: #5013 Brerdtartosis:giipsis! alooholic
cm'M%gis ﬁ@sﬁé‘ﬂc Hhuf20RMhinasBR8pat@SRAuraR latddrisert hebatit #ilre; and
ong, D. Zewge, WD 2004/035538 (Merck & Co.
aquiffgyon—chgm)c liger fadlgtudi n, K. Navaee, Heterocycles 60
(2003), 2287-2292). Dependi ng on the nature of the

functionalities present in the residues R4 to R7 in
Pr&ferged distasesorXlisérdess be Heated angdrizeveried avith the compounds

t | it
ot kffupADGrs s BB <h] i ofplEPRNnG, B REEIh ransplanted
orgt%ﬁtsslbsls las rkidriesy, fiver, aieert] Iﬂmbuﬂmc&e@, cmrrhm;zaﬂg sggrtl ggraft—versus—

nogidigegers brofat Saatk by REEeC Tt BRI o i Rwhdromes
mcﬁlﬁimg)r)ﬁ@gm%%@ b?lt'hﬁ'éls t@uﬁb@%rﬂsxﬁehﬂ%méﬁw Howved diskases such

eene, P. Wits, Protectjve Goups in
as @rgalns(:dlsq@e@ﬂﬂ h@@@@’ﬂ\’% @ity @S%ﬁS*SV\pﬂsevatl‘G‘e\ﬁ"t%F% thymldlt's ‘

Rr.ot g
sucP g ot R, B0 480 R Eealdl o g it
corﬁuncttmltiE!,? deayatliso abiimat typeut etlabetesapost-wfagtious hautoimmune

b i, RSl 36 SRR R g Sl soi

cartbrSandigimsrend@ashasid, 10 and 12, respectively. The
~conmpounds of Structure 2, 5, 8, 12, and 13 or their

precursors are 15 either connerC|aIIy avai | abl e or

Paﬁifzﬁlal@jr?1 9Pé¥él‘?gd Al g o‘iébr@ér@ QQ thartRsatéd ans/or fpr@vented with the
PEr so

skilled in the art. ound of Formula (1),
comprimngisnofRBorafa e(é)eartesselecﬁag)fkom EERGEWD @areisting of rejection of

oS e ) KRS KO oo

dismsme_tl)_ﬁmgot abcubupyw{:(gmr ;ea@emnwdﬁrﬁam T@]TQJH’;YEM? syndromes
e Co

selSiE guy (SRR aublte-<lHpf ShelPeID hoRREP pRa® antrits,

Crdhh%ﬂﬂé@sle%n@i—lé@hﬂ“ﬁ@t@@tﬁymf difigramdl saoiit kiermaﬁim\/b '

COOEt, ON Structure 15
2007/ 080542PCT/ | 132007/ 050070 27 A conpound of

Th%%)lréé%yﬁ@e@ttd?ﬁéﬂsgere%@é’ﬁf §ndtiod &iGhé WeverftiRARRURGAENL of a

ructure an aqueous base such as aq. NaOH,
diseage DI @ligorder. memHionegichergin gaMpEisitg administering © a subject a

pharmaceutically active amount of a compound of Formula (i).

Furthermore, compounds of the Formula () are also useful, in combination with one
or several immunomodulating agents, for the prevention and/or treatmeht of the
diseases and disorders mentioned herein. According to a preferred embodiment of
the kinvention, said agents are selected from the group consisting of

immunosuppressants, corticosteroids, NSAID’s, cytotoxic drugs, adhesion molecule
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such as aq. HO TFA, etc. in a solvent such as water,
et hanol, nethanol, THE, etc. 5 or m xtures thereof.
R2 Structure 16 Structure 15 10 The conpounds of

WORNOYeF2e 15 are prepared by treating a conpolfHFI% 50070

Structure 16 with a non-aquequs base such as NaOM,

NaOEt, KO Bu, DBU, etc. in a solvent such as
inHiB e N Yyroigidianel ok inkiMiors et ytolifie NredeBt®S antagonists and
[ I{"ﬁer_eof ,ytc?oreferagtly at el evat ed@){tenperatures. 15 The
reqonpoamdytakineSieceptons.e 16 are prepared by treating a
-conpound of Structure 17 with a nercaptoacetic acid

ester or mercaptoacetonitrile, which can be generated
Thierpresént ifivemition hhlstaceates tadhe uSe of armomgdupld @dtoempla {) for the
t he-presence of a hase such.a NaH. OEt, NaOMe, K . - .
prar ok B AD e BULC GOy GIRIGTIATY PR Co Y S nation with
on8®rhasiebal ipinsundPhodliling 8geritbefaeahe |preasidiohi @niredtheent of the
_conpounds_of Structure 20 3 may al so be prepared.in a
disgasepand dispeters Mantippe@ BBLRR starting from a conpound- -

of Structure 17 follow ng the above reaction :

sequence. COOWe, COCEt, CN R2 Structure 16
The present invention also relates to pro-drugs of a compound of Formula (1) that

convert in vivo to the compound of Formula (I) as such. Any reference to a
compound of Formula (1) is therefore to be understood as referring also to the
corresponding pro-drugs of the compound of Formula (I), as appropriate and

expedient.

‘The compounds of Formula () can be manufactured by the methods given below,

by the methods given in the Examples or by analogous methods. Optimum reaction
conditions may vary with the particular reactants or solvents used, but such
conditions can be determined by a person skilled in the art by routine optimisation

procedures.

Compounds of the Formula (1) of the present invention can be prepared according
to the general sequence of reactions outlined below. Only a few of the synthetic

possibilities leading to compounds of Formula (1) are described.

OH

Structure 1 ) Structure 2 Structure 3

Ih case A represents -CO-CHxCHz-, the compounds of Formula (I) may be

prepared by reacting a compound of Structure 1 with a compound of Structure 2
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WO 2007/ 080542PCT/ 1182007/ 050070 28 The conpounds of
Structure 17 are prepared by reacting a conpound of
Structure 18 with a chlorinating agent such as

oxal vl chl ori de or CCldPPh3 in a solvent suc %Ms
W%ﬂ?ﬂ’%‘?g"?’HF, etc. (Lit. e.g. R E. Mewshaw, e 0070

Tetrahedron Lett. 30 (1989) 225 3753-3756; F. A
Lakhvich, T. S. Khl ebni kova, A. A Akhrem Zhumal
un@erg Brighaes keonditibing] ipréBraphp &) tenpeddiu@s4 delo® riA. The Grignard

Fefi%oﬁ%g\]/_(éf’ égf%:/tﬂér kgglge‘é@%é‘c} ha%g)@ir%o qg“&'aﬁ%}do rﬁﬁetE&dology. The
furtibH&llgbEpsiSresent in the residues R* to R” may require temporary protection
or may even be introduced in additional steps that follow the Grignard reaction. The
Weinreb amide compound of Structure 1 is prepared by treating a compound of
Structure 3 with N,O-dimethylhydroxylamine hydrochioride in the presence of a
coupling reagent such as EDC, DCC, etc. (M. Mentzel, H. M. R Hoffmann, N-
Methoxy N-methyl amides (Weinreb amides) in modern organic synthesis, Joumnal
fuer Praktische Chemie/Chemiker-Zeitung 339 (1997), 517-524; J. Singh, N.
Satyamurthi, |. S. Aidhen, The growing synthetic utility of Weinreb's amide, Joumal
fuer Praktische Chemie (Weinheim, Germany) 342 (2000) 340-347; V. K. Khlestkin,
D. G. Mazhukin, Recent advances in the épplication of N,O-dialkylhydroxylamines
in organic chemistry, Current Organic Chemistry 7 (2003), 967-993).

0 R* R®
S

\ / OHC R®

R? R®

R1

RT
Structure 4 Structure 5

In case A represents -CO-CH=CH-, the compounds of Formula () may be prepared
by reacting a compound of Structure 4 with a compound of Structure 5 in the
presence of a base or an acid. Compounds of Formula (l) wherein A represents
-CO-CH»-CH,- may also be prepared by reacting a compound of Formula (l)
wherein A represents -CO-CH=CH- (Structure 6) with hydrogen in the presence of
a catalyst such as Pd/C, P/C, PiO;, etc. in a solvent such as ethanol, methanol,
THF, etc.
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Structure 17 10 OIf0 RLIR3 R2 Structure 19 The
conpounds of Structure 16 may al so be obtai ned by
reacting a conpound of Structure 18 with e.g.
trifl uoromethanesul fonic acid anhydride in '
wol’@“wsg%%nce of a base to give a conmpound of 20?7?10?@70
19 (Lit. e.g. G T. Crisp, 23 G Myer, J. Og. Chem
57 (1992) 6972-6975; R M Keenan, et al. J. Med.
Chem 35 (1992) 3858-3872) which isg%en converted to
a conpound of Structure @6 by treatngnt wi ig® a
ghitrile as
descri bed phgve. 2 cture 18 may
: ucture 20

with an approprNg g°hyl or
nmet hyl formate, Yyl or ethyl acet nmet hyl or
et hyl propiongie, chl'gSoformate, acetyl\chloride,

etc. in the presence of a ch as R'tert.
butyl ate, NaOMe, NaH, LDA, g@fcgu.rngn a solvent such as
THF, toluene, EtOH etc. at tenperatures between 0 and

cobfhebr 175 a0, SRS SovBHRlS. fpo i may be
prefliRdd B9 054cting T4 ¢4/3p00rd B858016WPE 7 with a compound of Structure 8 in
the presence or absence of a base such as K;COs;, Na;COs, K-tert.butoxide, NaOH,
NaH, triethylamine, DIPEA, efc. in a solvent such as acetone, DMF, THF, dioxane,
etc., or mixtures thereof. The compounds of Structure 7 can be prepared by
reacting a compound of Structure 4 with a brominating agent such as
phenyltrimethylammoniumbromid dibromide, benzyltrimethylammonium-tribromid,
triphenylphosphine dibromide, etc. in a solvent such as DCM, ‘chioroform, THF,
diethyl ether, methanol, ethanol, etc., or mixtures thereof.
0] R* R®
S Br

\ | / HoN RS

R?

R1

Structure 7 Siructure 8

A compound of Structure 4 may be prepared by treating a compound of Structure 3
with MeLi in a solvent such as diethyl ether, THF, and dioxane, at temperatures
between -20 and 50°C. Alternatively, a compound of Structure 4 may be prepared

by reacting a compound of Structure 1 with methylmagnesium bromide.

Compounds of Formula (I} which represent a 5-thiophen-2-yl-[1 ,2,4loxadiazole
derivative, are prepared by reacting a compound of Structure 9 in a solvent such as
xylene, toluene, benzene, pyridine, DMF, dichloromeihane, acetic acid,
trifluoroacetic acid, etc. at rt or elevated temperatures in the presence or absence of
auxiliaries such as acids (e.g. TFA, acetic acid, HCI, etc.), bases (e.g. NaH, NaOAc,
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Chem stry 40 (2003), 773-782; |. Yavari, Issa, M

Bayat, Tetrahedron 59 (2003), 2001-2005; J. P.

Konopel ski, J. Lin, P. J. Wnzel, H Deng, G I.

Elliott, B. S. Gerstenberger, Organlc Lett
WORHIWNS4A121-4124; C. Wles, P. Wtts, e‘;@%’ﬁ’mﬁmm"m

E. Ponbo-Villar, Tetrahedrop4lLetters 43 (2002),

2945-2948; R Faure, A b5Frideling, J.-P. Galy, 1.

Na®QrKAL0,) tnahgnaerr@e éﬂet),ere»mmudy@nrﬁam@aoga)s 20 vadasremoving

Vill
ageamal-CRA 6N IPB0RS SoBTTLORYIE S0 ST 3ks RGlR PO

mogcﬁpa?t gb@eéoéid)%utﬂs 180 1R, TGQnQI@ﬁPQIUﬂQ@an E. J. Shelton, D.
ucture 18 may al so be pr epar ed b ?é' ation of

Speraadig pf-oBr V\éar@ df.cBr EﬁﬁwlTQfﬁﬁ?&mm HgBel d441-1443; T.
e t sRN | Le e
sufliok. GoRka; P ImenBR @ﬁ@a@%ﬁpﬁuwhob RakBndrae M. Qnta, T.
MaaedCﬁﬁzmarf%harm tdl. 3n(tBRR), A20y12%: R | BbPeulsin, &4 Tartar, B. P.
ep d, accor,din ersqn
Debieey Tefiindriond oy f2 (Eado iR 5968 M ifhstaBl F297s. Oiiveira,
D. mmwﬁdasw wsmatm%uby?mggm:mm%n 29e(1|999paﬂr4aah1450 E.
by reacti ng a caonpoun i r t
0. dtan.r o e IRESHRGS eyl 585, aLfPTP A dedtdhain. K.
3).DCM (e. G Al vernhe,
NHE@G%%?%W,F %@eﬁgﬁgbgﬁy Z%gﬂgggr)ent I( ge Drean, M
Pulst, A Selm, M Rf’wél ssenfels, BuI | . Soc. Ch| m Fr.
131 (1994) 167- 172) WD 2007/ 080542PCT/ 1B2007/ 050070

30 Exanpl es The fol l)jowi ng gRanples illustrate the
i nvention bur’ | Iimt the scope thereof.

Structure 9

3]
R’ R

Compounds of Structure 9 may be prepared by reacting a compound of Structure 3
with a compound of Structure 10 in a solvent such as DMF, THF, efc. in the
presence or absence of one ore more coupling agents such as TBTU, DCC, EDC,
HBTU, HOBt, CDI, etc. and in the presence or absence of a base such as
triethylamine, Hiinig's base, NaH, K;COs, etc. (Lit: e.g. A. Hamze, J.-F. Hemandez,
P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-7321; and the literature

cited above).
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5 All tenperatures are stated in C. Conpounds are

characterized by 1H NVR (300 WHz) or 13C-NMR (75 MHz)

(Varian Oxford; chem cal shifts are given in ppm

tothe sol vent used; mJItlpI|C|t|e <

W(gﬁ’ﬂg 83%“3 doublet, t = triplet; = pent %SF 2007ﬁ0§?<070

= hexet, hept = hept et, m =28ul ti pI et br = broad,

coupling constants 10 are given in Hz) by LC M5

(Fi nni gan Navi gator wth HP 1100 Bi naRS/ Punp Rind DAD,

colum: 4.6x50_mm Zgfbax SB-AQ 5 gm 120

gr adi epfl. 5

0.04%tri

ic aci@! fl ow

given in m LC (TLC-pl ates }

gel 60 F254) by neltin oi nt.

purified byfprepahati ve HPEOTTHHim:

50x19 15 5 gm Rgr adi ent : 10 95% acetonitxid e in

water containing 0.5 %of formc acid) or by LC

(Labomatic Mh@Qrd@ punp, Linear UV S- ZidicHeedot or,
col umm: 350x18 mm Labogel - RP- 18- 5s- 100, gradient:

10% nmet hanol in water to 100% net hanol ).

C b@f'%u%ag_ ) WhRH rE FRERD a ?@l@ﬂeﬁ%ﬁqm% 4loxadiazole or a

at mat nosphere sar cos neN— tert
3- tbmpylEmZyxde{ﬂ otipkadiarae denyath@ABeR prepased dmeal anakegeus fashion

L Btk BA ' IR A 9By Lt 40 (1950
321adirey. dﬂ@i@;yﬂomuhdd iof iActeuRCH wbidhorepnestena e3-thiophen-2-yl-
2R et70l8 BRI AT BRI -RY Y8R R igound of Structure 11

wi@'\ﬁ&hg@ﬁmbﬁgﬂm&m@ﬁz
DPPP1 bi s- (di phenyl phosphi no) - propane WO

2007/ 080542PCT/ | 132007/ 050070

4 5
NH R R
R’ S
\ / N—"  Hooc R®
H
R? RS : R’

Structure 11 Structure 12

Compounds of Structure 10 and 11 may be prepared by reacting a compound of
Structure 13 and 14, respectively, with hydroxylamine or one of its salts in a solvent
such as methanol, ethanol, pyridine, etc. in the presence or absence of a base such
as NayCO3, K2COs, triethylamine, etc. (Lit: e.g. T. Suzuki, K. lwaoka, N. Imanishi, Y.
Nagakura, K. Miyta, H. Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull. 47 (1999),
120-122; J. Cui, D. Crich, D. Wink, M. Lam, A. L. Rheingold, D. A. Case, W. T. Fu,
Y. Zhou, M. Rao, A. J. Olson, M. E. Johnson, Bioorg. Med. Chem. 11 (2003}, 3379-
3392; R. Miller, F. Lang, Z. J. Song, D. Zewge, WO 2004/035538 (Merck & Co.,
inc., USA); B. Kaboudin, K. Navaee, Heterbcyc!es 60 (2003), 2287-2292).
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31 EAethyl acetate
EDCN- ( 3- di et hyl am nopropyl) - N -et hyl -carbodii m de
Et et hyl Et OHet hanol 5 hhour(s)

-(henzotriazol -111)-N, N, NI, N1L-t et ramet '
W‘ﬁ@%&%"%@r ophosphat e HOBt 1- hydr oxybenzotri azg?,‘t/iﬁzﬁﬂm‘é&ﬂm
HPLChi gh performance |i qui d2éhr omat ogr aphy 10 HVhi gh

vacuum condi ti ons KO Bupot assi um tert - but oxi de
LC- MBI i qurd chr gegfat ogr aphy - mass spectronetry
LDAli t hi um\di i sOpropyl am de Menethyl 15 MeOHnet hanol

m nm nut e( g7T—WRLCredi um pressure |iquid S CN
chr ongt.ag a0Ags0di um acet at e
NVON- et h phol i ne- N-oxi de 20 OAcacet \e /

2 3

R’ : R R
Structure 13 Structure 14

Depending on the nature of the functionalities present in the residues R*to R" in
Structures 2, 5, 6, 8, 9, 10 and 12, these functionalities may require temporary
protection. Appropriate protecting groups are known to a person skilled in the art
and include e.g. a benzyl or a trialkylsilyl group to protect an alcohol, a ketal to
protect a diol, etc. These protecting groups may be employed according to standard
methodology (e.g. T. W. Greene, P. G. M. Wuts, Protective Groups in Organic
Synthesis, 3 Edition, Wiley New York, 1991; P. J. Kocienski, Protecting Groups,
Thieme Stuttgart, 1994). Alternatively, the desired residues R* to R” may also be
introduced in later steps that follow the reaction of a compound of Structure 1, 4, 7,
3, and 11 with a suitable precursor of a compound of Structure 2, 5, 8, 10 and 12,
respectively. The compounds of Structure 2, 5, 8, 12, and 13 or their precursors are
either commercially available or are prepared according to procedures known to a

person skilled in the art.

A compound of Formula (l), wherein R® represents -(CHz)~(CHR®),-CHR®-
CONR®'R®? may be prepared by reacting a compound of Formuia (Ill) with the
appropriate amine in the presence of a coupling reagent such as TBTU, EDC, etc.
The compounds of Formula (1ll) are prepared in analogy to the procedures outlined

above for the preparation of compounds of Formula (l).

R S COOMe, COOEt, CN

\_/

R® R
Siructure 15
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Phphenyl prep.preparative rtroomtenperature
sat.saturated 25 S1Psphi ngosi ne 1-phosphate
TBTU2- (1H benzotri azol e-111) -1, 2, 3, 3-tetramet hyl ur oni
fluoroborate Tftrifluoronethylsulfo
Wdlj'gg{’ﬁ'ﬁ%uoroacetl c acid 30 THFt etrahydrofurg#%&?%uls%om
| ayer chromatography tRrete@¥ion tinme given in
m nutes WD 20071080542PC1/1B2007/ 050070 32
I nternmedi ate Al a) Phosphorusoxychl ori de (53. 7 g,
350 Mo .S slowy added to 60 nm)_ stirre
A SEPOTE T S RuRes Yo P arosarmt by Bar T gbimging 3F Structure
155kt BRGduabus %@bé%’ucﬁ(b%@ 9a@H, 2§. DESHr 8. KOH, etc. or an acid
5- met hyl - 2- hexanone (20 175 mml) i s added

surén 8pWds blCi THeAyair] 1513 %V@ﬂtﬁé}ﬁh 8§ Water, edhpnoymeihappl, THF, etc.
or MixtQfes thoglsfor 90 mn at rt. The m xture becones
Warm(‘3 and a thick suspen3| on forms. The m xture
is cool ed to 25C and stirring is continued for 1 h

before idg élﬁe%k‘?ﬁ ch\to an aqg. solution of NaOAc (80
e @ mxture is extracted twice with

g)/ice xtur

di et hyl Jether. The organic 10 extracts are washed
\Mtr1gﬁ;Lr()conbined, dried oy ¢/ |
evapaofated |fo give crude,
sobut yl - but - 2- enal ,
°= 0.97 min. Db) SogHum10.7 g,

resulterg2

Structure 16 Structure 15

The compounds of Structure 15 are prepared by treating a compound of Structure
16 with a non-agueous base such as NaOMe, NaOEt, KOtBu, DBU, efc. in a
solvent such as methanol, ethanol, THF, DMF, etc. or mixtures thereof, preferably
at elevated temperatures.

The compounds of Structure‘ 16 are prepared by treating a compound of Structure
17 with a mercaptoacetic acid ester or mercaptoacetonitrile, which can be
generated in situ from thioacetic acid S-cyanomethyl ester, in the presence of a
base such a NaH, NaOEt, NaOMe, K tert.-butoxide, etc. in THF, dioxane, DMF,
ethanol, methanol, etc. or mixtures thereof. In addition, the compounds of Structure
3 may also be prepared in a one-pot three step procedure starting from a
compound of Structure 17 following the above reaction sequence.
COOMe, COOEt, CN

Ci 0O S '8

——
R'[ \ R3 R1 \ R3
RZ R

Structure 17 Structure 16
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15 solution is diluted with THF (100 nL) before

nmer capt o-acetic acid ethyl ester (33.7 g, 280 mmol)

di ssolved in THF (70 nL) is slowy added at 5C. The

g.is stirred at rt for 1 h before a s
W(gloéh%ro 2-isobutyl -but-2-enal (30 g, 187 9&?@2{66’7/6%5070

THF (100 nmL) is slowy adde@8at 8C. The resulting
yel | ow suspension is stirred at rt for 16 h. The
reaction m'xture is dil uted wi th diethyl ether (500

Thasriancns” SUBERE A b bl Wacly § el gructure
snﬁutrdélcqmbrm\aﬁﬁg Mggﬁl‘llsudh h% @kewloamldemmaﬁlths ﬁraesolvent such
renal ni or ange ol I S .S ano
as a2 i THEr Pieahiisa: & BaMawshee Tetanadion Lot 30 (1989),
3758/ d’ﬁ‘sed [£Orp 16 Ehl@ﬁnc’ﬁOCT aS' dkfIBeiksid,h 2 M. aﬂ\khhl,fﬁh Zhumal

ext ract ed or ganlc extract is dr

Orga@chwmhmu ?-5 é*r%&?)é%@ﬁl 132 r&t R d?ortYe Ae Made éﬁaCheV Synthefic
from EA/ heptane te give
C%@Q%’%&?@% @ﬁ'&?%ﬁﬁi %‘:3g’p e-2-carboxylic acid (10.5
g) as colourless crystals; LCGMs: tR = 0.92 mn,
[ MF1+CH3CN|= 2406; 1H NMR (CDC13): €!7.59

2.40-2.37 ( 5H) 184(hept J = 7.02Hz, 0.90
(d, J =7.0 WO

2007/ 0 4050070 33 IRt R> At
-78C, t .-butyllithitum (20 nL, 1.5 Min pentane) IS

sl ow y added td,a solution of R2
4-i sobutyl-5- hyl -t hi ophene- 2-carboxylic acid (2.0
g, 10.1 mmgir)ctire 78F (100 5 nl). The rétxidi@ taur ns
dark. The m xture is stirred at -78C for 15 min, then
a solution of iodoethane (6.18 g, 39.6 mmol) in THF
(10 nL) is added. The m xpwre i@ stirred for 1 h at
-78C. Further iodoethane 39.6 nmol) is added
~and the m xture all owed o rt over a period
of 15 h. The reacti onR'§ quéyiched™®WYy adding 1 M agq.
NaH2PO4 (20 nL) and 1 N agq. (50 n.) and the
m xture is 10 extracted w t hRthl or of orm (1x100 ni,
3x30 nL). The conbi ned oswgapire1®€xtracts are dried
over MgSH4, filtered and evaporated. The crude
product is purified by MPLC on silica gel eluting
Thg" éd?néb@fd%cﬂf%’&udﬂlre% hiayaxemR sitabied 3/ reactlng a compound of
4-isobutyl-5- nethyl-thiophene-2-carboxy
Stra:@ttme(is 28ithy)e.ais tra‘ltg@éqarm@ma@@ﬁulaamtt@% artfmdndq lOoDCM in the

preggéilc%dgl* kagéﬁﬁ;\gw% ic%%zg&ng&ﬁ ﬁg@%& ) I’E] e§¥7(92]'(@msp,A G.

Meidy, J. 1050 Chem. 57+1992) 6872-68Y5; R. MsKeenan et alz Js Med, Chem. 35

8 ol kb Bt oo ) &SR B 1 b
trelatmditFw(td Q0 nidrtapteaestite dciduestag o8 nericapabyiohitrieeas described

(92 g, 1.25 nol). Strong gas evol ution occurs. The
abR¥&ture is cool ed during the addition with a water

Th'%a&&nﬁéurild%cof éftlh%furéo‘f@h@éyﬁ bRdgichbhfsd bl h@;gmtmtg% a:dmspound of

stirred until gas evol'uti on ceases
Stiiciurara® wih @@oamommne aeyating ausmfyIch aﬁ iyt @r methyl formate,

mé}pﬁeﬁ‘%ﬂé&%@ ﬂ{lﬁhﬁ\?}% SRy SroBsRaTehlordfiimate, aostyl chioride,

et@4n thebpresehge dba addedusfh awlKrtettibuhdate ONaDOMe, e, LDA, etc. in a

so%&a Wé%h Tij:\l'?:I Lol grﬁ %}(ﬂ{é& f’%d%rﬁ?gm\aﬁé ﬁf%a&@%&@“& (Lit.

e.§.0CH! iKeshitd0S.nEhibatal B ivukofd®@, M.)Nisfibe abugmmaf Heterocyclic
extract is dried (MgSO4), filtered and evaporated to
gi ve crude 4-hydroxy- 3-isobutyl-but-3-en-2-one (28 Q)
whi ch is used
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5 wthout further purification; LCM: tR = 0.80 mn,
[M+1l] = 143.39. Db) To a solution of
4- hydr oxy- 3-isobutyl - but - 3-en-2-one (28 g, 197 mmol)
in chloroform (350 nL) a soution of oxalylc
WORHY"8%%7 349 mmol) in chloroform (50 ni) |sp(g g(ﬁmsee?o
slowly during 5 mn. The regalting dark brown m xture
is stirred at 10 rt for 2 h before it is cooled to OC
Chengkthy 402003 T3i782; (1¥avay), tked, Mhwdthyny Tethreqrora@H2003),

Wi h |
200 15200eeB: KABOREBEF ak da( Phel” Settl, B dratid, 8. frafe 8. s
Geks‘ier%e?%%f d@ﬁ})achIL@tr@fsganmop a:smuslzwas:hewlm; Iﬁ’ I\Watts, S. J.

Ha@we%oE(R@Bbﬂ;{’m?a?i ve @?%geggépﬁﬁgﬁgﬁlg%g@gh% FaEaure. A.
ane Fr{g' o %a—h °|bu{§wort%% %1@1%78 H@%r&(%f'b;e@ 57 &2@023)5{3@7 -316; via

br own
imige: mgmamanI DsVilgaéy S‘p@rmat@r(\;@r@érun@aéﬂma@l(19(9266%901 -2904).
m.). The m xture is stirred for 30 mn at 20C to
di ssolve all KO Bu. Mercapto-acetic acid ethyl ester
(47.3 g, 399 mmol) is added and the ©QenperdPure is
mai nt ai ned 20C. This 20 solution ||s sloWy added
at 20C to algolution of the crude
4- chl or 0- 3“1 sobpt y} rRPUt —3-en- 2-R g,
nmol ) in |THF (350 rrL) The mixture is stlirred at rt
for 15 h fore sodiumethylate (13.4 gR%197 mol ) is
added and stirring is continued at reflux for 1 h.
The mi xt urStrigguresdd ed to rt, and the sol \RIFHAEUES
evaporated on a rotavap. The residue is diluted with
di et hyl ether (500 nm.), washed with 1 Maq. 25
ThlatBRE¥uidR0 @f nfructlireN 18 maya@sq el Poeparpd Batalkydafion of the

NaHCO3 (.35 mlL)  contai ni,n % 0]
apBroPRatE %6@"?&’;!/' C@mp@d‘ngv%r %%H @gﬁ é\,fa ﬁ%% él)gnanénsa'ﬁﬂown toa
peRibARKIRESH theT&e. resulting residue (36.3 g) is
di ssolved in EtOH (250 nL), 2 aq. LiOH (100 m) is
added, and the mxture is stlrr d at rt for 48 h
before it is extracted willh die hyl ether (1x400 ni,
2x150 ni). The organi g1 S 30 washed with 1
N ag. NaOH (3x100 nL). The aq. extracts are carefully
acidified wth 25% ag. HGtrenee 2hen extracted with
DCM (3x150 nlL). The conbi ned DCM extracts are dried
over MgSOH4, filtered and evaporated. The crude

ThRr @tHsdurids SUSirictaee DY &id/ 21 adrki sither tmmfmemally avallable or are
acetonitrile (150 nL) at 4Cto glve4k %
e art Compounds

prergued 08oUINOcy/ RIQORALIES (0PWN 48 @ person s

of @‘ﬁh@ﬁdr%t’ll?' RRERP R r@?ﬁe@@ﬁﬁé M}Rir@@érﬂm'%éeal% Bé p?épaﬁled by reacting
roimm crystalline er 0,

a acbﬂnplmq obsmciure 20 zmn(agnlng_mpe czesq“gd(rgmdgﬁ)R ganr Vllsmeyer

b 48 St o oREr Bt ORI G b, cro o

Laglofs, i Aobaurgdt; 3- net[hmbnt M. dpiisth A 2Seleni bk yWeissendeld, Bull. Soc.
(991 THF (30 nlL), tert.-BuLi (7.3
FEMP&W RX# pentane) is slowy added at
-78C The m xture is stirred at -78C for 1 h, then
I odonet hane (1.6 nL, 25.7 10 mmol ) is added. The
m xture is stirred and is allowed to warmto rt over
a period of 15 h before the reaction is quenched with
1 Nag. HC (50 nL) and extracted with DCM (1x100 niL,
2x50 nmL). The conbi ned organic extracts are dried
(MgSH), filtered and evaporated. The residue is
purified by CC on silica gel eluting with a gradient
of EA in hexane to give '
3-ethyl -4-isobutyl -thi ophene-2-carboxylic acid (325
15 ng) as a yellowsolid; LCGMs: tR=0.98 mn, 1H
NVR (CD30D): 67.22 (s, 1H), 2.94 (g, J = 7.6 Hz, 2H),
2.42 (d, J = 7.0 Hz, 2H), 1.86 (hept, J =
1H, 1.11 (t, J = 7.6 Hz, 3H), 0.93 (d, J
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4-1 sobutyl- 3-propyl -thi ophene-2-carboxylic acid is
prepared in analogy to Internediate A4; LCGMS tR =
1.02 mn, 1H NWR (CD30D): 8 7.20 (s, 1H), 2.92-2.86

2.42 (d, J = 7.0 Hz, 2H), 1.92-1.7
W‘iﬂ;@g@‘&s (m 2H), 0.95 (t, J = 7.6 Hz, 3H) gcﬁﬁ%zz?md“m
= 7.0 Hz, 6H. WO 2007/ 080542PCT/ | B2007/ 050070 36
Interrredl ate A6 COCH
3,4-Diisobutyl -thi ophene-2-carboxylic acid is
Examgdesed in analogy to Internediate 5 Ad; LCMS: tR
1.04 min, 1H NVR (CD30D): 37.24 (s, 1H), 2.86 (d, J
6.9 Hz, 2H), 2.43 (d, J = 7.5 Hz, 2H), 1.96-1.78 (m
Th%l'&)lio@m§3e>(ainplés Flstatethe 6hlenton8ut(dh ndt st GalRlii, the scope
E?) Internmedi ate A7 10 a) To a slurry of My
th?" ings (3.89 g, 160 nmol) in dry diethyl ether (150
a solution of isoanylbromde (24.59 g, 163 mml)

|n d| ethyl ether (20 nl) is slowy added. As soon
Al pepegafdtasoiresitaledsin Qa@Qﬁ‘R‘?Lmd@ fre hepn@erizad by 'H- KR (300

IIF%CS?SZ??NMVQt 5at| j I)e@a?@hh Ok eEhé?ﬁgB! %Hi?tﬁi%@lglvgﬂr in ppm

ure is's
relatheke tb ﬂ’leoablyemtwsed;cmweﬂrcﬁtms) sm= )ﬁngkg df= doublet, t = triplet; p =

peafc’upgelft N on'r‘;egc'e# %afygf'ﬁ%?)t i Wer ?’?Lg@ﬁ%%?? d@#ﬁ{g{r@&ﬂrg constants

ar@glvenAhtlaz); egnipt- M (Edrdurgamﬁa(/rgatamvmbh Hﬁ’e1h®0<ﬁrrnasryil%ump and

stirred at rt for 1 h before aq Oﬁ& g o
DAfhd colmiy. 415esp0( m50. AYLE% Shhe 5St|’i”r‘rﬁ|§8 gradierit: 5-85%
ac%ghruﬁlrﬁ%ﬁér I iR Mwitte 0754% tﬁﬂgﬁwé‘;ih;éﬁﬁ R, FI0%E RS MI9Fhin), tr is

phase i s extract i onal
givineinhyiin; ethLC( C-piafes fronTMerelonBiliere @ebBfalnise; or by melting

pofif! éS‘@éSuma’éaé&ﬁ%d‘%q\} B@%&BW ﬁﬁL(EZQﬂué‘%r. ;Sé:sréPra”ing 50x19
mral 5 pen, (qEQc(ieriht) A Otbﬂwdcemrtniﬁaﬁ&?@er cfon:tarﬁrngd) a8%l of formic acid) or
eva orated to vec - t.an
oy(MBLS (GgtSeraatimMa-0 RPN BG BN 350x18
rﬁ7Lat532qOeTRFﬁ1§%W00°§ré&erﬁQ@% rhdthafoldn \Aﬂeﬁ& t3MAIONs hikthanol).
I's addéd ethylformate (27.4 g, 370
mml) During the addition, the mxture is cool ed
Ab‘ﬂ'ré\natﬂ)n@?llhgﬁsgﬁbgreﬁ 1OC Strong gas evol ution
ure Ts stirred until the gas

agevol ution ceasmseolS mn) and is then cooled to -5C
To this mxture a ﬁg}eution of

atm atmos
Boc-sarcosine N-tert. butyloxycarbonyl-sarcosine
BSA bovine serum albumin
Bu butyl
CcC column chromatography
CDI carbonyl diimidazole
DBU 1,8-diazabicylo[5.4.0]undec-7-en
DCC dicyclohexyl carbodiimide
DCM dichloromethane
DIPEA diisopropyl-ethylamine, Hlnig's base, ethyl-diisopropylamine
DMF dimethylformamide
DMSO dimethylsulfoxide

DPPP 1,3-bis-(diphenylphosphino)-propane
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5 2, 6-di net hyl - hept an-3-one (20 g, 141 nmol) and

ethylformate (13.7 g, 185 mmol) in THF (20 nl) is

added slowy during 30 min. The reaction mxture is

i d.for 2 h and allowed to slowy warm @

wEIFER 7o Giluted aith di et hyl et her (20013%’?23%@3%70

washed with 1 N ag. HCl (2 £1100 nL). The organic

extract is dried (Na2504), filtered and evaporated to
EAgi ve 1- hydr oxthyl-dcetdtet y1- 4- et hyl - pent - 1- en- 3- one

.35 10 g) bro resin: M TR = Q. mn,
EOGw1] = 171. g‘i‘.@d@j‘e WI&O%&P%%%%“V%&BFM','%&
gtsol ution of oyl chloride (6.5 nL, 9.6 g, 75.6 nmol)
in chloroform (10 nL.) is added slowy to a sol ution
Et@H 1- hydr oxy-e0#rQput y1- 4- net hyl pent - 1- en- 3- one (7. 35
h 9, 43.2 mml )pdg S§h| orof orm (100 nL) cooled to -10C.
The 15 m xture 1s'stirred for further 30 mn,
HBJlenched wi t HOi(eenzottmzal)l-htl, N, N\NGteirareethy | (reodmL ) .
When the quit [ vol uti on ceases the
phases are sergeg%ggéé@%?%gﬁgggani c phase i s washed
HOBit h 1 N aq. NaghHokpoenzofiarole and 1 N aq. NaH2PO4 (75

, dried ( A) . filtered. v [ d to give
H%P‘Ude 1- chl or'@g%p%ggww_lmwcﬁ@?rﬁﬁ]a%ﬁﬁﬁﬁ en- 3- one
HUW 14.2 g) as aigh Qabudhlcondiflonsl) Mer capt o-acetic acid

ethyl ester (9.86. g, 82.1 mmvl) is slowy added to a
KGiBHut i on of HOIEEFIY EE-DYoXIe 7 ol ) in et hanol (50
0 cool ed tq; dtem h L | trbkfe®g Wi th THF
L& 5 m) bef gty drny l?tT‘igggﬁmé? il dpekird
LDA chl or o- 2- i dithjumydiiseprapyt aideent - 1- en- 3- one
Mécorresponds 8 119, 43 mmol) in THF (50 nmL) is
added. 25 The reaction mxture-is stirred at 40C for
Me@Hh, then atmettikhox for further 20 h, and at 35C for
48 h. The mxture is diluted with ether (300 nL) and
Midashed wit h mnaﬁe.(sibm (3 x 100 nL), 1 Mag. KHSO4
MRLI®OO0 ) and heding pE8Surdliquidiberonrageyraphyphase i s
dried (Na2SO4), filtered and evaporated. The
| ting resSoiHMaseHil®sol ved in ethanol (30 nL), 2
aq. LiOH (30 L ﬁgmﬁ _Napdgbhe mixture is
NI\@tt)i rred at Sgang?I)%lxﬁPor 4@@&?81_%2 m xture is
OAsxtract ed wi taced@tet hyl ether, then the ag. phase is
acidified wt 0sg. HCl and extracted with DCM
PhThe or gani c e[g}er%ggts are dried (MgS™), filtered and
pr&yapor ated. Tirepbratwe oil is diluted in acetonitrile
(5 nm) and allowed to o stallize at 4C. The
ey ystal line FQPa}feqirqre ”\é%l | ected, washed with WO
53007/ 080542PCHideh8a®07/ 050070 38 acetonitrile and

dried to afford pure
S1E- i sobut y1- S-SQWEB‘&W? 1heeRtdfe- 2- car boxyl i ¢ acid
ng) as paj. oBtriaboiel RYig:1,2 51 3NMRa keBRARbhi
ngg?la (s, 1I—|)ai;?13|¥?88h(hépt, J sﬁﬂ?.d Hz, 1H), 2.4§'u(md,
J = 7.6 Hz, 2Zefraflyorgho@@ept, J = 7.0 Hz, 1H), 1.34

pe(d I = 7.0 Wigu@%etﬁy@@lfdﬂi J =6.4H, 6H.

Internedi ate A
TFE Chl or o- 4- nefrifiydro2epliopgit - pent - 1- en- 3-one i s
epared starting from 2-nethyl heptan-3-one in
T"&Lal ogy to thtg%raﬁg Q?Lg?Pon of Internediate A7. 10 D)
TLE Chl or o- 4- methhylayér giramsdtegrapty 1- en- 3-one (29.7 g,
170 mmol ) is reacted with nercaptoacetic acid ethyl
tRester (409 g, CRIBIORHING IVENARANIAYSSt 0 the procedure
given for Internmediate Al to give 3-isopropyl 4
propyl -t hi ophene- 2-carboxylic acid (11.0 g) as
colourless crystals; 1H NVR (CD30D): 67.21 (s, 1H),
3.83 (hept, J = 7.0 15Hz, 1H), 2.60 (t, J = 7.6 Hz,
2H), 1.70-1.56 (m 2H), 1.33 (d, J = 7.6 Hz, 6H),
0.99 (t, J =7.6 Hz, 3H). Internediate A9
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204-1 sobut y1- 3, 5-di net hyl -t hi ophene- 2- car boxyl i c acid
is prepared from 4-isobutyl-5-
nmet hyl -t hi ophene- 2-carboxylic acid in analogy to
I iate A2; LCGCMs: tR=0.97 mn, [M1 =
wo Bhlsges o NVR(CDC13): 8 2.46 (s, 3K 2. 30 (LA SN
2.36(d, J =7.0 Hz, 2H), 1.38 (hept, J =7.0 Ft, 1H),
0.91 (d, J =7.0 Hz, 6H. WO
InfROéH30 DA2PCT/ 1B2007/ 050070 39 Internedi ate Bl
1-(4- Isobutyl S5- met hyl - t hi ophen-210- et hanone is
obt ai ned gQO2H sobutyl-5-
5nmet hyl -t hi -2-carboxylic acid with
met hyl it hi anal ogy to the procedure descri bed
for Inter iate B2; LGMs: tR=1.02 mn, [M1l] =
197.01. Inf\ernediate B2 10 To a solution of
4-isobutyl- hyl -t hi ophene- 2-carboxYlic acid (2.44
g, 12.3 ) in diethyl ether (50 nL), a solution of
methyllithium (23.1 nL, 1.6 Msolution in diethy
a) dtttusphoriusosyatidridea (ifed ‘Gt3500rRet) isThiowhe Sddet rig DMF (60 mL)

SoSHOFBEE ool oot s B S, BEHPR BRI o0

at i53CC Dglb'rél uRmhetrl-2khaxahene C{QOng n1pefromel)t lseadded ldmpmse The
oured i nto vigoraqus stirr 1 N 15 . .NRAC1 (400
yeﬁ@fy oo o geiKTRd g‘?f é% mig @teﬁ aralhed fbﬁo@qq fn % t ﬁ{ggé'mxture
bebSmBY Wahh! @8° @pé\hdla%ubia sB&3n318N BIAE! Thel ARG lca@réd to 25°C

organic extracts are dried over Na2504, filtered ?
ang\siiingds eantiruadsigyd h before it is poured into an aq. solution of NaOAc (80

g)/ilt‘) (g?gi(tlgl e yelrﬁow e ?él [ E@é%@%l& Mhthi g‘é?ﬁ\ﬂo@lﬁel( 2TR¢ organic

ext’cﬁ&tsZGre Whdie (WOBChvBter, 8ForoiBingd, dIlEI)i OEBISZ\AQéO4,3fF|)tered and

=7
evgpRraistlp I prils ‘Sshibrp 2ySanluyt k- 384 B abih yellof of. L
ME3: V0 2680K/ 080542PCT/ 1132007/ 050070 40
1- (4-1sobutyl- 3-propyl -t hi ophen-2-yl yet hanone is
obt ai ned by treating 4-isobutyl-3-
b) B ﬁb'ﬁ@h@mnﬁnwr@@&bw@daﬁleﬂhw 508yl drd Bieurasulting

|n anal o o the procedure
solution is dltuted with THF (100 mL) before mercapto-acetic acid ethyl ester (33.7
g, 280 mmol) dissolved in THF (70 mL)} is slowly added at 5°C. The mixture is
stirred at rt for 1 h before a solution of 3-chioro-2-isobutyl-but-2-enal (30 g, 187
mmol) in THF (100 mL) is slowly added at 8°C. The resulting yellow suspension is
stirred at rt for 16 h. The reaction mixture is diluted with diethyl ether (500 mL}) and

is washed with dilute aq. NaOCI solution, followed by ag. 1N HCI and water. The

organic extract is dried over MgSO;, filtered and evaporated. The remaining orange
oil is dissolved in ethanol (150 mL) and 2N aq. LiOH (50 mL) is added. The mixture
is stirred for 16 h at 50°C, acidified with 2 N aq. HCI and extracted with EA. The
organic extract is dried over MgSQs, filtered and evaporated. The crude product is
recrystallized from EA/heptane to give 4-isobutyl-5-methyi-thiophene-2-carboxylic
acid (10.5 g) as colourless crystals; LC-MS: tg = 0.92 min, [M+1+CH3CN] = 240.16;
'H NMR (CDCls): 8 7.59 (s, 1H), 2.40-2.37 (m, 5H), 1.84 (hept, J = 7.0 Hz, 1H),
0.90{d, J = 7.0 Hz, 6H).
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described for Internediate B2; LCGMS: tR = 1.11 nm n,
[ MH1l] = 225.30; 1IHNWR 5 (CDCI3): 8 7.08 (s, 1H),
2.92-2.85 (m 2H), 2.51 (s, 3H), 2.42 (d, J = 7.0 Hz,

6(hept J =7.0 Hz, 1H), 155143
W‘b%@”*i"?“ J=7.0 Hz, 3H), 0.94 (d, J = m%éll)n’mm
Internedi ate B4 10 33

1- (3, 4-Di i sobutyl -thiophen-2-ylyethanone is obtained
Infeymietieté iA2g 3, 4- di i sobutyl t hi ophene-2-carboxylic acid
with nmethyllitQiumin analogy to the procedure

descri be yoile B2 LC-MS: tR=1.12 nin,
[ MH1] = ) : NVR (CDCI3): 8 7.08 (s, 1H), 2.84
(d, J =7.0 H, 2.50 (s, 3H), 2.41 (d, J = 6.4
Hz, 152H), 78 (m 2H), 0.93 (d, J = 6.4 Hz,
6H) 0.90 (M, Hz, 6H). Internediate B5 WO

2007/ 080542RCT/ 1B2007/ 050070 41

1- (4-1 sobut yA=3;5-di net hyl -t hi ophen-2-yl ) -et hanone is
obt ai ned by/treating 4-

I sobut y1- 3, 5-di net hyl -t hi ophene- 2-car boxylic acid

AtwW 3%, ﬁ@t Hauityllithinin (2Q WiLah &l Mgy PeBtanRe sk Rgided to a solution of

ERA R DREIIRIRR B 2 D 90777 Py ThiTF (r00

mibz Thé m)xturd. torhy dept , The: midtu@ lazstirtad) at 27T faf, 19 min, then a
sogx'tiaﬂ 5'% 'q@gﬁ@g&z@?@ %539&} _mf_l%f’)l) {zri. ﬁ‘ﬁng%&mﬁ%@daeéﬁr(é mixture is
stired for 1 h at -78°C. Further iodosthane (6.18 g, 39.6 mmol) is added and the
mixture allowed to warm to rt over a period of 15 h. The reaction is quenched by
adding ‘1 M aqg. NaHzPO, (20 mL) and 1 N ag. HCI (50 mL) and the mixture is
extracted with chloroform (1x100 mL, 3x30 mL). The combined organic extracts are
dried over MgSQ,, filtered and evaporated. The crude preduct is purified by MPLC
on silica gel eluting with a gradient of EA in hexane to give 3-ethyl-4-isobutyl-5-
methyl-thiophene-2-carboxylic acid (1.29 g) as a yellow solid; LC-MS: tg = 1.00 min,
[M+1+CH3CN] = 268.29; "H NMR (CDCl3): 8 2.92 (g, J = 7.0 Hz, 2H), 2.40 (s, 3H),
2.37(d, J =7.6 Hz, 2H), 1.80 (n, J = 7.0 Hz, 1H), 1.15 (t, J = 7.6 Hz, 3H), 0.92 (d, J
= 7.0 Hz, 6H).

Intermediate A3
S

\_/

COOH

a) To a solution of KOtBu (50 g, 446 mmol) in THF (400 mL) is added during 30 min
ethylformate (92 g, 1.25 mol). Strong gas evolution occurs. The mixture is cooled
during the addition with a water bath at 10°C. After complete addition, the mixture is
stirred until the gas evolution beases (15 min). The mixture is cooled with ice at 0°C
and a mixture of 5-methyl-2-hexanone (34.25 g, 300 mmol) and ethylformate (41 g,
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10Internediate Al (10.0 g, 50.4 mmol) is dissolved in
CHCI 3 (100 nL) and thionylchloride (15 nL) is added
at rt. The mxture is stirred at reflux for 2 h. The

m xture i s evaporated to provide the crude '
WOPHBPHE (11.2 g). A part of this material ‘?@.L/g”&","’"’é??m
mmol ) is dissolved in DCM (2§0 nlL) and then added to

a cold (00 solution of hydrazine (90 nL, 1 Min

0. 5wﬁbl) isTHEdd8 MbWhedirfhgs30 miredrrenaixeaeneetitéd far 15 h,alileted with
%erod of 15 h before it l_fdl OBW dlﬁﬂﬂﬁ
EAe(08rmE) 800 NLa)ShﬁﬁdN‘Ji{héH‘é@% 61U R0). A 2582 os solution
(1dd1?r{q_)5an>8 lg‘rfi% &hﬁ H@JQilrée‘%rqsm %?ttra@txfsrcgﬁéds (I‘%QISO\&\PS’MQ%G and
evmura@dttecglw cmde@myﬁoxy%smqwl b e-ef- a%na:(zﬁcm which is used

wﬁﬁé@t{o fté%r e[%.l (T’lcgtr 4 ONRY: tNe S mird, kg 244379

Ve 4-
|sobuty1 5- nethyl-thlophene-z-carboxyl|c acid

o S it e Do S G 25 245, 48 o
chfbrg‘zf%@n 135@ mLQ é")soutlon7 6f 6k@|prbhloaide (643 giz349. H)mol) in chloroform
(5qmL) aq;deq( ﬂ@\g}yﬁ@mr@t@n@ hm"el_%ltmg dalk E)rown m'_QtUre is s%rred at

rtfﬁp? @&9%4@ Qéél%&%?@% %QQ?&té@m@ﬁ]W%U\&)fonéwed by 1 N ag.

utyl-3-ne | -t hi ophene-2-carboxylic acid
Nakitti (600 creL) Mbe@ﬁaeewltmvwiﬁltcﬂﬁs %olumrercﬁéae%tﬂée @hases are

sob A NS LT LRE o S T Bl s washeo
with. B4 dheNHOH X3~ G54mitt) .anl HN a8 IaHAO0.I(75 BL), dlied (MgSO.),
itgied afidgabatased 18 oy crgee f-onforp g B adicn P 21,6 0) s
a Mk brovir DIFNIEZMS: tz = 0.97 min.

c) KOtBu (44.2 g, 394 mmol) is added portionwise to ethanol (200 mL). The mixture
is stirred for 30 min at 20°C to dissolve all KOtBu. Mercapto-acetic acid ethyl ester
(47.3 g, 394 mmol) is added and the temperature is maintained at 20°C. This
solution is slowly added at 20°C to a solution of the crude 4-chloro-3-isobutyl-but-3-
en-2-one (31 .6 g, 197 mmol) in THF (350 mL). The mixture is stirred at rt for 15 h
before sodium ethylate (13.4 g, 197 mmol) is added and stirring is continued at
reflux for 1 h. The mixture is cooled to rt, and the solvents are evaporated on a
rotavap. The residue is diluted with diethyl ether (500 mL), washed with 1 M aq.
NaH:POs (200 mL), 1 N ag. NaOH (2x100 mL), sat. ag. NaHCOs (35 mL)
containing 10% aq. NaOCI (15 mL) and brine (100 mL), dried over Na;SQq, filtered
and evaporated. The resulting residue (36.3 g) is dissolved in EtOH (250 mL), 2 N
ag. LIOH (100 mL) is added, and the mixture is stirred at rt for 48 h before it is
extracted with diethyl ether (1x400 mL, 2x150 mL). The organic extracts are
washed with 1 N ag. NaOH (3x100 mL). The aq. exiracts are carefully acidified with
25% ag. HCl and then extracted with DCM (3x150 mL). The combined DCM
extracts are dried over MgSO,, filtered and evaporated. The crude product is
purified by crystallisation from acetonitrile (150 mL) at 4°C to give 4-isobutyl-3-
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4-1 sobuty1- 3, 5-di net hyl -t hi ophene- 2- car boxylic acid
hydrazide is prepared in 10 analogy to Internedi ate
A fromlinternmediate A9; LCG-Ms: tR = 0.78 mn, [M1]
= 227, Internmediate D1 O-N 15To a sol ut j,
W‘igqoygsr?g‘\%yl 5- et hyl -t hi ophene- 2- carboxylic a@fgﬁ()ﬁ'féﬁgomo
ng, 637 lim') in DCM (5 nLBs DI PEA (249 ng, 1.93
nol ) is added foll owed TBTU (202 ng, 628 knol). The
methyitibiophese-2tdarbeyliatacid (fEb@ gJGasrarbeigd-brawn crystalline powder;

chﬁépféﬂ.ﬁ st FLBBIRICDeRRIS 41 dice P Redilianz . v -

SE%H% &t J=7.p%z, llﬁii)ho b@&d@fﬁ i7t0 Hg, §H).uted with

shed"wth 20 T solution, dried over

Na2SO4, filtered and concentrat ed. The residue is

[ in toluene (20 nL) and the reaction m xture
Inf%gﬁ'%&%a\r@g\(f at 110C for 18 h. The solvent is
d thgzﬁggde product is purified by CC on
{ 0542PCTAB2007/ 050070 43 el uting
ning 5% of methanol to give
A -(4-isobutyl-5-
ophen )41, 2, 41oxadi azol - 3-y1] - 6-net hyl -p
ppionic acid (41 ng) as a beige solid;
LC-MS: tR)=%17 min, [M1]+ = 413.30; 1H NWR

: 50.94 (d, J:64Hz 6H) 130(t J:76

H, 1.84-1.96 (m 1 : 3@%
T4 soluﬂorH;)f 4- mobemaenetrm thaophpneﬂz ozsp(llcﬁelcr@%mg 2.0 mmol)

o P PR 4 008y 13T Bl Bl e

-78&C. The mixture is stirred at 78°C for 1 h, then |0domethane (1 6 mL 257

i 0 T A T R or o

15“}'9 befbr@ %%W@Jc}loh $s gdérshddolvlieowed éa:y H'EBTED (nii_)257ncg extracted with

. The m xture is stirred for 15 mn
D@Mt@%ﬂr@@lﬁﬁ‘t e2x30 mi)o The epmlyngeQrganic exidels. a& F’F“f"ij r(b{'9304)
ﬂltbtsetdﬁ&‘(i}‘j a%tﬁhgbefr‘é%;d#@ de vauﬁﬁ@d 'Bmxéér@n isficHidetefling with a
grad)emmchA irt thmna N gieg 3athyl- ﬂ5§©ﬂ3lﬂvlrtbﬁ>ph@he@n%'ﬂ beyylic acid (325

mg)agy gsig%?@@oy_gf %'é"{;‘igsodo o8Nt i NEFEEEDANS): 5% Y8 Y, 1h), 2.04
(93t £4-6 Nz; £A), i 20D W, xJL F-QreingHy, tMmp@ne} 27c@HREMMYL )11 (L, J =

h dra2|nocarbon | k2, 6- di met hyl - phenyl | - propi oni ¢ aci d
7.8 Zﬁ@”bﬁ%(%JwT@ﬂ?M foam LC-MB: tR = 1.09 min,
[MI] = 473.48. To a solution of this material in THF
(15 nmL) Burgess reagent (1.26 g, 5.27 mmol) is added.
InfEmmediaie &% is heated to 20 110C for 3 minin a
m crowave oven. The mixture is cooled to rt, diluted
with diet Cafil washed with 1 N ag. NaOH. The
organic e is dried over Na2SO4, filtered and
concentr at [ '

-

evapor at ed 2
silica ge
wi th DCM
3-{2- et hyl
met hyl -t

-y11 2, 6- dlnethyl phenyl | - propi o
estern (1.26 g) as a yellow oil that
slowy solidifies; LCMs: tR=1.24 min, [MIIl =
455. 21. 25 suspension of this ester in formc acid
3 T aghd
+ GOS0 el dou 1 1E b O drblogy to
In&rMEdlategAﬁr [eCM S ng =il 0B riigV HNMBl(Gﬂa@[B% 6)'1‘20n(st hHh3.92-2.86

) die e 5P Yo AP 198 7R kR Brotibines . o =

7?sz3ﬂ§c§94peig=y¢ld|qwaqnd LG MS: tR = 1.07 min,
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WD 2007/ 080542PCT/ 1B2007/ 050070 44 | nternedi ate D3

3-{4-[5-(4-1sobutyl-5-nethyl-thi ophen-2-y1)11, 3, 4] oxa

di azol - 2-y1] - 3- met hoxy- phenyl}- propionic acid is

repared in analogy to Internediate D2 stary)

W‘ﬁ‘?ﬁ’&?%ﬂi ate 5 d and {»bf‘/ﬂazﬁ(f%%mo

4- (2-tert-butoxycarbonyl - et Bgl ) - 2- met hoxy- benzoi c

acid; LCGCMs: tR=1.18 nmin, [M1-1] = 415.37.

Internediate D4 N-N

103- {445- (4-1 sobutyl1- 3-net hyl -t hi ophen-2-y1) 41, 3, 4] ox
'“'&W&Blﬂtef‘- 11- 2, 6-di met hyl - phenyl }-propionic acid is

prepared i ngnal o to Internediate D2 starting from
I nt er medi OH

4-(2-tert- ycar bonyl - et hyl ) - 2- net hoxy- benzoi c
acid; LC = 1.20 min, [M1] = 399.41. 15

| nt er medi

3-{445-( 5-di net hyl -t hi ophen-2-y1) 41, 3, 41
oxad i azoN-2- I met hyl phenyl }-propionic acid
is prepargd in analogy to Internediate D2 staffing
fromlIntérnediate C3 and

2= It - L) -2- _ i.C .
s Aol BB 1) PR g5 b omori
A42 00788 854 2P0F riih 1 32 (IVROGIRTIDY 5 7.4 ds,ntd), 286 [, NH 6.9 Hz,
2H), 2.43 (d, J = 7.5 Hz, 2H), 1.96-1.78 (m, 2H), 0.93 (d, J = 6.2 Hz, 6H), 0.89 (d, J

= 6.9 Hz, 6H).

Intermediate A7
S

\ /

COOH

a) To a slurry of Mg turnings (3.89 g, 160 mmol) in dry diethyl ether (150 mL), a
solution of iscamylbromide (24.59 g, 163 mmo!} in diethyl ether (20 mL) is slowly
added. As soon as the reaction starts, the mixture is cooled if necessary with a
water bath. After complete addition, the mixture is stirred for 30 min, and is then
added slowly to a cooled (0°C) mixture of isobutyronitrile (34.65 g, 501 mmol) and
CuBr (1.15 g, 8.0 mmol) in diethyl ether (50 mL) and THF (50 mL). After complete
addition (30 min) the mixture is stirred at rt for 1 h before 1 N aq. NaH2PO4 (50 mL)
and 1N aq. HCI (100 mL) is added. Stirring is continued at rt for 15 min. The phases
are separated and the aq. phase is exiracted with additional diethyl ether (100 mL).
The combined organic extracts are washed with ag. 1N aqg. HCI (2 x 50 mL), sat.
ag. NH,Cl/sat. ag. NaHCO3 1:1 (2 x 50 mL) and brine (50 mL}), dried over Na>SOs,
filtered and evaporated to give crude 2,6-dimethyl-heptan-3-one (20.1 g) as an oil.
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a) 4-1sobutyl-3-nethyl-thi ophene-2-carbonitrile is
obt ai ned by reacting 4-chl oro- 3-
i sobutyl -but-3-en-2-one with thioacetic acid

opethyl ester in the presence of 5 Na
W(gze{@%?}%aﬁle;g in step ¢) for Internediate A3. T%E’hé]?za(g/éosoom

product is purified by CC o@7silica gel eluting with
heptane: EA 6:1; LCMS: tR = 1.03 nmin; 1H NVR (CDCl 3):
b)8TH. ® Zdlution] of KOBUHA]5.62gH)1391 "M8el). 80 THR (A0H)mL) is added

ettﬁ;ﬁ%ﬁ@é% 23 4% ato Kbl piring i’ abfitiof, i mikiuhd i€ Toorkd with a

wafter i5ath b Y b=G- Mﬁ%baé, hv&phﬂﬂ@cc&fg areOminttrie! ie s(u%edOnt] the gas
11.7 mol ) in

|
evakiPy opaﬁ%&éa“m/aangﬁ HWI ”H&%Fétmm i H@%@? solution of
2 @Hrmétﬁ?[llhé(?@ B dn% @@I‘%fqél‘l Tﬁ‘rﬁomaﬁbl&twrf em§ié f1Bedg; a’F85 mmol) in

fore | tered sol vent ~ of

THMEG ML) n%a@deds,sl@wapdumgaao amio- The reagieninixgire 4 phijed for 2 h
ek Sl lo R oI T reaption is diuted wih il ether (200 mi,)
andawdsiednwith neN @§. BICgthZ as10f k). Dwe srglainis; ext@ch/s: dried (NaS0y),
| - 1 di N
M SRR EE SRl TLOTRRE AT oL s LD i pone (735
g) a%al ralheedinhdmasyt:3 6.91dhinpNtyl]-erzeni tril e
according to literature procedures (e.g. E. Meyer, A

C. Joussef, H Gallardo, Synthesis 2003 899-905); 1H
2 . .
o SN GERBRLER g it oo R @, 995,756 )
chlmcnfpo*u Hdoi r@LpseqsmwdsI@wbrrfhoc@ gabitien 4 [yhydraxy-atisabutyl-4-methyl-
| | o
peRt-FIdYs e ?’?"&J&‘/ﬂﬁ. 43"5%91 fif dh%}?lgm ('1b§{£?%)ﬁ%(§::ledcto 10°C. The

procedures rapani
mikiut® e stirred=for Saminar, SCMmszmlach@d vBihgige 1 0Gg) laindat, NJag. NaOH

(188 ik SR s, VieBE 675 sTa e gebasegPRELRRE Sbparatea.
The orl n.d@hagefs wébh@hltlanmaqsmadhesa >s78®m:s) ar&gﬂNQﬁ:ﬁ)\laHgPO4
(7’§ pDL) c}r@dl(h(lg,SOQ)Hjlltergd @@g eva pgé@?ad 52-: (c(ﬁudeJ 1 .cﬁlpg'%2r_||§6butyl—4—
meh-peht-ted-S-ondt 4. 2lg)ds ébroan oil./ - 6 Hz, 3H).

d) Mercapto-acetic acid ethyl ester (9.86 g, 82.1 mmol) is slowly added to a solution
of KOtBu (9.50 g, 84.7 mmol) in ethanol (50 mL) cooled to 10-15°C. The mixiure is
diluted with THF (100 mL) before a solution of the crude 1-chloro-2-isobutyl-4-
methyl-pent-1-en-3-one (corresponds to 8.1 g, 43 mmot) in THF (50 mL) is added.
The reaction mixture is stirred at 40°C for 15 h, then at reflux for further 20 h, and at
35°C for 48 h. The mixture is diluted with ether (300 mL) and washed with 1N aq.
NaOH (3 x 100 mL), 1 M aq. KHS8O, (100 mL) and brine (100 mL). The organic
phase is dried (NaS04), filtered and evaporated. The resulting residue is dissolved
in ethanol (30 mL), 2 N aq. LiOH (30 mL) is added, and the mixture is stirred at
reflux for 48 h. The mixture is extracted with diethyl ether, then the ag. phase is
acidified with 25% ag. HCI and extracted with DCM. The organic extracts are dried
(MgSOQys), filtered and evaporated. The brown oil is diluted in acetonitrile (5 mL) and
allowed to crystallize at 4°C. The cryStaIIine material is collected, washed with
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10 3, 5-Di et hyl -4, N-di hydr oxy- benzam di ne HN The

title conpound is prepared fromcomercially

avai l able 2,6-diethylaniline following literature
es (G G Ecke, 'J. P. Napolitano,

W(’Eﬂ"%@g% Kol ka, J. Org. Chem 22 (1957 638-g42 "
andl|terature cited for 3-8hyl-4, N 15 '
di hydr oxy- 5- net hyl - benzam i di ne).

acdtoAitrily | andy diedhytd r affopd urethrisobutyéidzsonrdpyldh 1oplnweaa|-.qarboxyhc

] G8 raghes ATy el getRs: RGP T aiy es dH kP gropt

JM&Y QHlee49f(@CﬁQl?f@Hz PR ef 80 ¢espt C Eadofnzr 1H), 134 (d J=70
di hydr oxy- 5- met hyl - benzani di ne)
Hzr@H): Oo%m dm6 4MmBH)= 223.24; 1H NMR WD
2007/ 080542PCT1] B20071050070 47 (D6-DVBO): 69.33 (s
br, 1H), 7.30 (d, J =8.2 Hz, 1H), 6.60 (d, J = 2.3
Intebmedidte AB. 50 (dd, J = 2.3, 8.2 Hz, 1H), 6.10-5.94

(m 1H), 5. (s, 2H), 5.40 (d, J = 17.0 Hz, 1H),
5.24 (d, J.~= .6 800/H), 4.57 (d, J = 4.7 Hz, 2H),
3.76 (s,

3- Chl or o- hydr oxy- 5- met hyl - benzam di ne HN

a) 1-Chloro-4-methyl-2-propyl-pent-1-en-3-one is prepared starting from 2-methyl-
heptan-3-one in analogy to the preparation of Intermediate A7.

b) 1-Chloro-4-methyl-2-propyl-pent-1-en-3-one (29.7 g, 170 mmol) is reacted with
mercaptoacetic acid ethyl ester (40.9 g, 340 mmol) in analogy to the procedure
given for Intermediate A7 to give 3-isopropyl-4-propyl-thiophene-2-carboxylic acid

- (11.0 g) as colourless crystals; '"H NMR (C_D30D): 86 7.21 (s, 1H), 3.83 (hept, J=7.0

Hz, 1H), 2.60 (t, J = 7.6 Hz, 2H), 1.70-1.56 (m, 2H), 1.33 (d, J = 7.6 Hz, 6H), 0.99 (,
J = 7.6 Hz, 3H).

Intermediate A9
S

\_/

COOH

4-Isobutyl-3,5-dimethyl-thiophene-2-carboxylic acid is prepared from 4-isobutyl-5-
methyl-thiophene-2-carboxylic acid in analogy to Intermediate A2; LC-MS: tr = 0.97
min, [M+1+CHzCN] = 254.26; 'H NMR(CDCl3): § 2.46 (s, 3H), 2.39 (s, 3H), 2.36 (d,
J =7.0 Hz, 2H), 1.78 (hept, J = 7.0 Hz, 1H), 0.91 (d, J = 7.0 Hz, 6H}).
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ci a) To a solution of 2-chlro-6-nethyl-phenol (10.0
g, 70 mmol) in trifluoroacetic acid (30 nL),
hexamnet hyl ene tetraanmine (9.81 g, 70 mmol) is added
' i se. The m xture is heated to 70C a '
w@%}?%ﬁs@? . The mxture is cooled with an icepqrdﬁ%g({ﬁﬁ);gﬁm
then stirred at rt for 72 h39The m xture is diluted
with water and extracted three tinmes with diethyl
et her. The conbi ned organic extracts are dried over
Na2884, fBiItered and concentrated. The crude product
Integmediate By by oC on silica gel eluting with
hept ane: EA 4:1 to giv@® 3-chloro 4
. hydr oxy- 5- net | dehyde (2.79 g) as a beige
solid, L&NMS; 2 mn. 15 b) 3-Chloro-4,Nd
id nme is prepared fromthe
above al dehyge lowing literature procedures (A K
G Kaur, Tetrahedron 55 (1999)
E. Meyer, A C. Joussef, H G@allardo,
Synt hesi s 2803, 899- 905), LC-Ms: tR = 0.48 nin,
[ Mr1] = 201. 1H NVR (CD30D): 82.21 (s, 3 H), 7.22
20(d, J = Il H, 7.37(d, J= 2.1 Hz, 1 H).
3- Chl or 0- 4, N-di hydr oxy- 5- net hoxy- benzam di ne HN ci .,
1-(3-Iepudyles-mathylithipghexy-yh)-ethanens inebiieddhh Eepling 4-isobutyl-5-

- Or.Q~ - . = = y
B le0cR S PO i pe O iftiurn dn HRIAYLG g procedure
deSiviedafoo ntérmediatsB; L CHIS: bhedr@hmis [M$9p9)197.01.
13265-13268; E. Meyer, AL C. WO
2007/ 080542PCT/ 1 132007/ 050070 48 Joussef, H.
infefimkedizle BOynt hesi s 2003, 899-905), LG Ms: tR = 0.48
mn, [M1] = 217.21; 1H NMR (CD30D): 5 3.90 (s, 3 H),
7.16 (d, J = 1.8 1H), 7.23 (d, J = 1.8 Hz, 1 H).
5 S
4-(2-tert
acid HQO

arkonyl - et hyl ) - 3, 5-di net hyl - benzoi c

To a solution of 4-isobutyl-3-methyl-thiophene-2-carboxylic acid (2.44 g, 12.3 mmol)
in diethyl ether (50 mL), a solution of methyllithium (23.1 mL, 1.6 M solution in
diethyl ether) is slowly added at 20-23°C. The resulting suspension is stirred at rt for
30 min before another portion of methyllithium (2.3 mL) is added. Stirring is
continued for further 30 min before the mixture is poured into vigorously stirred 1 N.
aq. NH4Cl (400 mL). The organic phase is separated and the ag. phase is extracted
again with diethyl ether. The combined organic extracts are dried over NazSOs,
filtered and evaporated to leave 1-(4-isobutyl-3-methyl-thiophen-2-yl)-ethanone
(2.34 g) as pale yellow oil; LC-MS: tz = 1.03 min, [M+1] = 197.20; "H NMR (CDCls):
8§ 7.08 (s, 1H), 2.52 (s, 3H), 2.46 (s, 3H), 242 (d, J = 7.0 Hz, 2H), 1.82 (n, J = 7.0
Hz, 1H), 0.92 (d, J = 6.4 Hz, 6H).

intermediate B3
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a) To an ice-cool ed solution of

4- hydr oxy- 3, 5-di net hyl - benzoi ¢ acid nethyl ester

(7.52 g, 41.7 mmol) in DCM (250 L) and pyridine (10

Lfl uoronet hanesul fonic acid anhydrid

Wd}g:&?éns%%) i s added over a period 10 of 20 fncfh/.h?zﬂﬂgg)goom

conpl ete addition, the ice #8th is renoved and the

reaction is stirred for further 1 h at rt. The

mxture is dilutedywth DCM (150 nL), washed with 10%

agq. citric acid sgiution foll owed by brine, dried

over MyS(¥4; red and evaporated. The residue is

purified f l/fash chr omat ography on silica ge

eluting w eptane: EA 9:1 to give

acid net ester .8 g) as colourless fine

needl es; : tR="1.08 min. b) To a stirred

sol ution /of the above triflate (11.8 g, 37.8 mml) in

dry DMF (155 L) is sequentially added triethylam ne
1-(¢Asabudyl-3ZBropyhtnidphent 2 yh)-etianope iacebikiaed Qyageating, 4-3smputyl-3-

Ly

desdribkdiSor finterrh8diatd @20 ra-MStther 1pbr mion[M#1]DPERSEABOH NMR

0. 39 mmol ) and Pd( QAc) 8 6 l,) ,is
(CBlags 788 o 1h. P 92CoRE ks o5 45n S ATBAIDAFOF @ H2, 2H)
| XLLEG) | | 1egk. iy gt ) £y gligt BMb, 0.94 (d, J =
1'%[@8&'?353%@?’ pha)s 1322?1%3%#3@15%&“-%@ fo:3| (b)vved (
7.0z G). aqg. NaHCOB sol ution. The organic extract is
dried over MgSH4, filtered and evaporated. The
residue is 25 purified by flash chromat ography on
Inteithediat@84 el uting with heptane: EA 4:1 to give 4-
(2-tert-butoxycarbponyl -vinyl)-3,5-di net hyl - benzoi c

acid nethyl ester f[11.21 g) as a col ourless solid;
LC-Ms: tR : : c) To a solution of
4-(2-tert caronyl - vi nyl ) -3, 5-di net hyl - benzoi c
acid neth 3 (11.2 g, 38.6 mml) in ethano

(50 m.) a (50/m.), Pd/C (1.0 g, 10% Pd) is

added. TWe m xt s stirred for 16 h at rt under

2.5 bar H2. The cgtalyst is WO

200710805 / 1132007/ 050070 49 filtered off and the

filtrateA s concentrated and dried under HV to give

4- (2-tertbutoxycarbonyl -ethyl)-3, 5-dinethyl -benzoic
1-(&rﬂi-lalifiﬂﬂuihx}’rthléﬁg@lﬁ-zﬂdbﬁ@awn%s'sa obfaingst |y dregting 3.4-diisobutyl-

iR =.1. 08,1 . o sol uti
igSABi o bR RS e il Moffiaf I SRRl 1g, s, procedure

desribednier Hptermetiate BL0. [EC-)S:3%. ® WhdInini Mel hani9.22.061 NMR

(B3 o B 0 2L by 470 e 459 L = 4 e

2HY hevaat7gl(h PHY 0093 [Ehe =16 ¥tHy, BH)S0 90! (d} &€ 8M Haz, 6AY0
ag. citric acid solution and extracted three tines
with diethyl ether. The conbined organic extracts are
Led: My804, filtered and 10 concentrated. The
hﬂ%@t?ﬁmﬁ%?ﬁ%ue i s suspended in diethyl ether /heptane,
stirred at rt, and filtered. The slurry procedure in
di et hyl ether/heptane is repeated. The solid materi al
is collected and dried under HV to give
4-(2-tert-butoxycarbonyl -ethyl)-3,5- dinethyl-benzoic
acid (5.09 g) as a white crystalline powder; LC ME:
tR=0.95 mn, [Mf1] = 279.14; 1H NMR (CDCI 3): 8
1.47 (s, 9 H, 2.30-2.40 (m 2 H, 2.39 (s, 6 H),
152.94-3.03 (m 2 H), 7.75 (s, 2 H).
4- (2-tert-Butoxycarbonyl -ethyl)-2-net hoxy-benzoic
acid O/ 0 HOO The title conpound is prepared in
anal ogy to 4-(2-tert-butoxycarbonyl-ethyl)-3,5- 20
di met hyl - benzoi c acid starting from
4- hydr oxy- 2- met hoxy- benzoi c acid nethyl ester; LC- M5
tR=0.94 min, [M1l] = 281.23; 1H NWR (CDCI 3): 8 1.34
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3[ 2- Et hy1- 4- (N- hydr oxycar bam m doyl) - 6- et hyl - phenyl |
-propionic acid HO? NH WO
542PCT/ 1132007/ 050070 50 a) To an pbEfrd
woi%ﬁ?{sQ%g of 5-ethyl - 4- hydr oxy- 3- met hyl benza})dehyg‘gh%m
(10.0 g, 60.9 nmol) in DCM @50 nL) and pyridine (15
mL), trifluoronmethanesul fonic acid anhydride (18.9 g,
67 mol) is added oyer a period of 20 min. Upon
conpl et e_addi.sion, fhe ice bath is renmoved and the
[ or further 2 h at rt. The 5
ed with DCM (150 L), washed three
times with dried over MgSH4, filtered and
evapor ated{ The residue is purified by flash
chromat ography on silica gel eluting with heptane: EA
9:1 to give/trifluoro-nethanesul fonic acid
2-et hyl 4-f 6rnyl- 6- net hyl - phenyl ester (10.75 g) as a

(Q%%%L%?lég‘ﬁlrﬂs{hy% {-I'ﬁ);M%n i?l)'etﬁeﬁ%em |_||)§ oﬂrélﬁl%(q by |Elseatlng 4-
|sobu%3(5qd|m]ethyl1U|0pha|ze-21qmlpgxyhg aqpl wdth @ﬁ}hyliihlgm (rt ang[ogy to

thegbladurE’ dﬁsgll_%etz ﬁhgﬂé?m@@%l B2A% ?)R% 4 'afﬁogmﬁ B+ o212

1Hlmwsze(q1m1§)r 8l0.90 adided 6t4 Het BH)ani7AhER, 7 7. omz 21 H) 2. 37 (d, J

—7n§H212¢@ tﬁﬁ%l ﬁacr gy ecééb‘*(ﬁ@ﬁ%é'qgom m?glp)P gﬁégr

15 nitrogen. The m xture is stirred at 115C for 5 h,
cooled to rt, diluted with diethyl ether (350 nL) and
InteproRdiate Wilce with 1 N ag. HCl and once with sat. agq.
NaHCO3 sol uti@n. The organic extract is dried over
MySO4, fi e EW%gﬁbated. The residue is
purified by‘(la chromat ography on silica ge
eluting wt tane: EA 19:1 to give
3-(2-ethyl -4A-fornyl-6-nethyl -phenyl)-acrylic acid
nmet hyl est (5.93 g) 20 as a colourless liquid;
LCGMs: tR = mn. c¢) A suspension of
3- (2 ethyI 4- fornyl 6- met hyl - phenyl )-acrylic acid

th t 5.93 25. 53 | th
ingmediie. A (4 0 BcPD (45meY s cSePMRdaREis( L0ty mL) and
thlar%lgm&l(ﬁé%f@ aé%oﬁj\fza%rr@tﬁ% ﬁf‘ﬂu@@ RHiredS&t refluRfor 3 h. The

ract

misoiedis eeaipmatehi BY praadde He cruneeagﬂ@l@r@/eam 21t A part of this
f
BT 0 <3 RS olEPNRd BB el hodfado o cow

(0H s(cﬂlﬂﬂmrdf)hyﬂngnelﬁo mL, 1 M in THF). The mixture is stirred and warmed

to thaver gypeliod gk 1BuTb s i dlie@OTR¥diy e oy washed

wit®) 1(!\1% r[}-ﬂfﬂ'(%lfrﬂﬂ ﬂfen 5 X 5t0hmIL) The comb!ned allq extracts are washed
e -4-for ne enyl)-acryl i

wilstires (0 M), BoneH Wil EE bR CH A BXTSEsLs Wi ( x 50 m).

Thg chﬂ/aﬁrﬂ d(?l\ql % agﬁpéjr/e%rfea@lemazé@ﬁfm@red@h&b@é’tﬁﬁaf@dttb give 4-

he m xture i's stirred
isciutyl-5-mathy-thiophaneo?-cagboxylie agigt B&W@%lde 46124 geped White solid;

A TR i a7

b qﬁeg@hum 8.7NHA1H};0126-2 G4l (anescH ) .34 (3, aq—t) Ma@1 @nd H), 9.52
rine

e organic extract is dried over Na2SO4,
¥ Mered and evaporated to give 3-(2-ethyl-4-
hydr oxynet hy1- 6- net hyl - phenyl) - propionic acid (2.8 g)
as a white solid; LCGCMS. tR=0.76 mn. 5 e) A

Intepimediate GX

3-(2-ethyl - 4- hydr oxynet hyl- 6- net hyl - phenyl ) - pr opi oni c
acid (2.8 g, 12.6 mmol) in acetic acid (50 nL) is
treated with M102 (3.9 g, 45.4 mmol ) and the
resulting mxture is stirred at 80C for 4 h. The
m xture is filtered and the filtrate is concentrat ed.
The crude product is purified by CC on silica ge

m xture is
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f) A solution of
3-(2-ethyl-440rnyl-6-net hyl - phenyl)-propionic acid
(1.67 g, 7.58 mmol) and hydroxyl am ne hydrochl ori de
%Z&%Mz 11.36 mmol ) in 1-nethyl-2- 15 pyrrg&@a@”dsgom
eated to 80C for 30 mn in the mcrowave (30
active cooling during irradi4@ion). The reactl on
m xture is diluted with diethyl ether and washed with
wat er and bPipe, cBReneggani c extract is dried over
Na2SO4, fNl tefed and evaporated to give
3-(4-cyan Zfet hyl - 6- met hyl - phenyl ) - proPi oni ¢ acid
eige solid; LCGMs: tR=0.89 mn, 1H
: 12.25 (s, 1H), 7.45 (s, 202H),
291-2.84 2H) 2.67-2.59 (m 2H), 2.35-2.30 (m

= 7.6 Hz, 3H). ) Potassiumtert.

1.1
4 Fs’ﬁ%tﬂm%ﬁw t%@%n%rye-:z%e’?‘ﬁ%'f»&ic;asndﬁ?r G B el R gnalogy to
lntbmﬂémeiel on iftlan (Atefrhediat A37 LTAUE) tf elo wmdnzmbm = 213.20; 'H

ano-2-e ic.a
NGB B 08 61 s BT B HoPad R 3 1 13P (s = 6.1
HZ2A949d2 4018, HH§L 408 (hS el b wsed HJOB of (Q ARy ﬁbﬁ(s br, 1. H).
solvent s evaporated The residue is disSolved in
N ag. HCl and extracted with EA. The pH of the aq.
justed to pH 5 by adding sat. agq. NaHCC3
"“Bnﬁﬁgﬁgéﬁggture is extracted three tines with EA. The
aP C exbhaflis are 30 dried over Na2SO4,
ated and dried to give
dr oxycar bam m doy1) - 6- net hyl - phen
ProPionic a€id 1.4 g) as a white solid; LCMs t
. ' Mr1] = 251.17. WO
2007/ 080542pCH | 132007/ 050070 52 _
4- Benzyl oxy- 3, 5- di net hyl - benzoi c acid hydrazide O
4- Benzyl ox , net hy| nzoj. c acid ,
Iﬁgta.ptyl 8 Qﬂ%ggyyfyggphepe%/;@pg)oxghc( 7gc|q1_)hg/§mlde is prepared in
anbidg9 Y IflraEHBR: bhofraﬁq)untesmedmﬁ@t LO-MSThE =NDXBURR, [M+1] =
is stirred at reflux for 2 h. The nmixture is
22&P3porated to provide the crude acid chloride (5.62
g), Apart of this material (2.75 g, 10 mmol) is
di ssolved in THF (10 nL) and cooled to -78C before it
Inteemedide &1 wi th hydrazine (25 nL, 1 Msolution in
THE) The mjuge is marned to it over a period of 15
It 6 v th ether (150 nL) and 10
'?en 5 x 50 nL). The

yl]-
R =

The DCM extradts are dried over Na2SX4,
and evaporated to give
yl oxy- 3, 5-di net hyl - benzoi ¢ acid hydrazi de (1.29

Toga) scﬂﬁtlc?} d‘m ts%bﬁ —'S%ei-kﬁﬁ fg@apsﬁgﬂze;? QarBEl))()mcrhcd M‘ZE] rT‘ig 637 umol)

in @ejvi (qimgzlP(Ese\ zzm;ng #.95smmallis (agded Tolowen Tl(Je‘.2%2 mg, 628
umb)) Thé™ BERANL OXY - Zu&LEY 5> oY 150P §RAOT e 9392-6thyl-a-(N-
hydroxycarbamimidoyl}-6-methyl-phenyl]-propionic acid (158 mg, 637 pmol) is
added. The ixture is stirred at rt for 16 h before it is diluted with DCM, washed with
1 N ag. HCI solution, dried over NaSQO,, filtered and concentrated. The residue is
dissolved in toluene {20 mL) and the reaction mixture is stirred at 110°C for 18 h.
The solvent is evaporated and the crude product is purified by CC on silica gel
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a) 3-Ethyl 4 hydroxy-5-nethyl -benzal dehyde is
prepared fromcomrercially 20 avail abl e
2- et hyl - 6-net hyl - phenol following literature
ures (G Trapani, A Latrofa, M Fra
WO%“%Z?%E“ E. Sanna, M Usala, G Biggio, nl(;{mB%W ~0070
Med. Chem 41 (1998) 1846- 1854; A. K. Chakraborti, G
Kaur, Tetrahedron 55 (1999) 13265-13268; E. I\/Eyer, A
eluing Jaitrs DEIM  ddntafaihg a8% oof iBgtahels tos gige (B{2-8991-9454-isbHutyl-5-

me(twg/yﬁ%tﬁiggt%ﬁ3@5@;f%]@&%gia%@ﬁ-@f-péﬁé%y%e%”}ég%i?g%‘afcl‘}a (41 mg)
as & 88 134 min ] = 413.30; 'H NMR (CDC!?,) 8 0.94

2007?0805432PCT/%8 007/ 05007 b) To a suspens
(d of = B20d8, ¢ Ph, ‘9301(521?11'#'& D*Za%%cb%ﬂ@ﬁ(md hi))2.43 (S 3 H), 2.45

r h L 0
%mf%y‘?%él \r/ke}r(r?I Lgmben rg%ﬁéa%gﬁh%ﬁﬁd%ﬂg %nl{@ §%6 (8.1
H)) &7adsleld), Tiad (SU$||3'BI’ISI on is refluxed for 16 h before
it is filtered. The filtrate is concetrated and the
crude product is purified by CC on silica 5 gel
Intehbdiage D2t h heptane: EA 4:1 to give
4- benzyl oxy- ﬁt hyl - 5- met hyl - benzal dehyde (5.049) as
col ourlgss M5 otR = 1.09 mn, [Mlr = 255.25.
c) OH
benzal dehyde (5.0 g,
h), Kvh04 (4.66 g, 29.5

sligh¢#Ty warm and turns dark brown. The m xture is
stirred at rt for 90 min before the solvent is
Toev aplatiant ef 4-(PHertregdxdwarticnyt-etbgl)-Sch-dimdihyldssnaqic acid (763 mg,

o475 LG D R 10 M5 s

g g IMSIEXhE mi(tﬁlr@rsestidrrelde‘dr 05 in MeBE4 Intermediate C1
f|| ere and concentrated. .The ¢r udeaﬁﬂo%uct

(19181 S FBMBPCS A1 SUrEngds COTTRISRGaLIt B! 18 h° The mixure is

dlllﬁl@ﬁtvﬁﬂ?d@ﬁﬁ ethdr0 wHished with 1 N ag. NaOH solution, then 1 N aq. HCI
3-et hyl - 5- net hyl - benzoi c. aci d

SOIHUOWMiOﬁO\B’@dI by lnr@ewsdrieqk avey, Ql@z%@n ap%ﬁh‘»&(tﬁgcﬁﬂhﬂ) solvent is
20 -
ev%}l%ra | sob gglgr%t hyl3 {;Eﬂl BﬂyP?rHe‘étP H‘atﬁl? hemi 2 c;2arbonyl)
hy@azmoﬁérbmrm!ﬂ )2 éadihehip- Fdiemt}wapsdmbyamdxﬁﬂb%}ml aer@/d:@lourless
1.7 th m.) ... Ly

fog olpégg%@l ?f@m’w} MHELRARAL (DMl yioR N hisdmbrial in THE
(15 bm_r)ss %égs Fehein® (Prevy)i 507 bhmok isadded priee inpikiusd & heated to
he m xture is stlrred at rt for 4hq%?f% d with

11950 36 @i Mt &Y AWNGOWAKE [RVENet REr MBI Vg SFAAEGV Sipled wi
e"ﬁ)ﬁg e AREICERd Wddnad: wih@HNLa O(i NBOPD THe orgHhfe ekieadiis drled over

I's dried over filtered and evaporate
Na78@s.chitared pnedoencanyrarst 19 gae %3{%@3&!8@@%6@@%' thlophen-Z-

R3PS 230 il P ppmionis e et i (126 9
asha q'phtam -Gl yHBx - SMWWGS@MIG(S48$ M tas drﬂdalnmnsﬂ\/lbﬂ]aek455 21. A
suspénmdn é‘fths estér in formlc acrg &O lJf-‘lM.FI% Jsf'rré&%t ﬂt%r 3 h. The formic acid
is evaporated and the residue is purified by CC on silica gel eluting with DCM
containing 5% of methanol fo give 3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl}-
[1,3,4]Joxadiazol-2-yl]-2,6-dimethyl-phenyl}-propionic acid as a pale yellow solid; LC-
MS: tgr = 1.07 min, [M+1] = 399.16.
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WD 20071080542PCT/ 1B2007/ 050070 54 Exanple 2

3- (4- Hydroxy- 3, 5-di met hyl - phenyl ) - 1- (4-i sobut y1- 3- met

hyI -th| ophen- 2-y1) - propenone is obtained as a yellow

in anal ogy to Exanple 1 starting fr

WOf“?W"??%butyl 5 3-net hyl -t hi ophen-211) - et %%’%BZOW%OMO

LC-MS: tR = 1.13 mn, [M1]44 329.20; 1H NMR

(D5-DWVB0): 7.52 (s, 1H), 7.51 (d, J = 15.2 Hz, 1H),
lmgr,ﬁ@di@,@epam 7.20 (d, J = 15.8 Hz, 1H), 4.07 (s Ix,

1H), 2.45 (s, 3H), 2,42 (d, J = 7.0 Hz, 2H), 2.18 (s,
6H), 1.82 (hept Jo‘:/ 7.0 1H), 0.88 (d, J = 7.0 Hz,

3

6H) . T

3- (4 - 3 °5=d phepml ) - 1- (4-i sobutyl-3-pro
pyl - t Q-y1 i s obtained as a yellow
powdey 1 n anal ogy To ¢yl starting from

1- (4-N sobutyl- 3-propyl-thiophen-2-yl)-ethanone;
LC-MS)tR = 1.16 nin, [M1] = 357.27. 15 Exanple 4

1-(3,4-Di i sobutyl -t hi ophen-2-y1)-3-(4-hydroxy-3,5-dim
3-{8i[5y4 1mﬁw®n@tmﬁmoﬂmm2 yI)-[1,3, tokadiazel-2ag]-3- -ryashoxyrphenyl}-

proﬁ)cltrlfég@}:gﬂ 'gg)g]ﬁgﬁr?ﬂ 20 aﬂﬁﬁ)gg W%Q?lbgéi%g‘ﬂa q{gﬁg frem Jatermediate

t Rehetosgmureol ad LC-MS: tg = 1.18
C1 %ib 1(80542PCT/ 1132007 05@070 55 3-(4- Hydr oxy- 3, 5-d

mim ity 4Bl y1- (4-i sobutyl-3-nethyl-th
i ophen-2-y1)-propan-1- one is obtained as on orange
oi | upon hydrogenati on of

IntérraédiatelDaiky - 3, 5- di met hyl pheny1) - 1- (4-i sobutyl1- 3-meth
yl -t hi ophelq ﬁ y1l) - propenone in anal ogy to Exanple 7;

SO

3-{4-[5-(4-Isobutyl-3-methyl-thiophen-2-yl )}-[1 ,3,4]oxadiazol-2-yl}-2,6-dimethyl-
phenyl}-propionic acid is prepared in analogy to Intermediate D2 starting from
Intermediate C2 and 4-(2-tert-buioxycarbonyl-ethyl)-2-methoxy-benzoic acid; LC-
MS: tr = 1.10 min, [M+1] = 389.41.

Intermediate D5
3-{4-[5-(4-Isobutyl-3,5-dimethyl-thiophen-2-yl)-[1 ,3,4loxadiazol-2-yl]-2,6-dimethyl-
phenyl}-propionic acid is prepared in analogy fo Intermediate D2 starting from

Intermediate C3 and 4-(2-tert-butoxycarbonyl-ethyl)-2-methoxy-benzoic acid; LC-
MS: tg = 1.13 min, [M+1] = 413.39.
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5LCMs: tR=1.11 min, [M1l] = 3313. Exanple 6
3- (4- Hydroxy- 3, 5-di net hyl - phenyl ) - 1- (4-i sobutyl-3-pro
pyl -t Ei (cj)phen- 211) - propan-1- 10 one is prepared from
3-(4- roxy- 3, 5-di net hyl - pheny1l) - 1- (4-i sob 1-3- Pr.
W(F%ﬂ%i”?ﬁ hen- 2-yl ) - propenone in anal oéy to Eﬁéﬁ%qzémﬂa&m
LCMS: tR = 1.16 min, [M1] 45 359.39. Exanple 7 15
To a solution of
Intbrinddiatéd g obut yl - t hi ophen- 2-y1) - 3- (4- hydr oxy-3, 5-dim
et hyl - Pherw ) - propenone (699 ng, 1.88 nmol) in
nmet hanol (15 ) and THF (15 nL), Pd/C (150 ng, 10%
ddedff The slurry is stirred at rt under 3 bar
. ' Hs 20 filtered and the filtrate is
evapotat §d. The, crude product is purified by CC on
' eluting with heptane/ EA 5:1 to 3:1 to give
obut yl -t hi ophen-2-y1) - 3-(4-
hydr 8xy- 3, 5-di net hyl - phenyl ) - propan-1-one (178 ng) as
a brgwn oil; LGMs: tR= WO
2007/ 080542PCT/ 1B2007/ 050070 56 1.18 min, [Mt1l] =
7 - - -2-&4rbBRitdls is blain resctirgM-chloro-3-
0 F0yPy AR Slo s s 5 acthc
isapefyl-bat-3negrong with7thipagetic 2d Seyanmpmathykegter in the presence of

- : . <94 = , (Rl
Na?é‘%ﬂ%'gg%ﬁﬁ@e? c@;%%&%v%eh&? %«S‘HHQ crdd produltlis (Hirified by
CC on silica gel eluting with heptane:EA 6:1; LC-MS: tg = 1.03 min; "H NMR
(CDCl3): § 0.92 (d, J = 6.4 Hz, 12 H), 1.78-1.90 {m, 1 H), 2.34 (5, 3 H), 240 (d, J =
7.3Hz, 2H),7.11 (s, 1 H).

b) To a solution of 4-isobutyl-3-methyl-thiophene-2-carbonitrile (2.10 g, 11.7 mmol)
in methanol (50 mL); NaHCQs; (1.38 g, 16.4 mmol) followed by hydroxylamine
hydrochloride (977 mg, 14.1 mmol) is added. The mixture is stirred at 60°C for 20 h
before it is filtered. The solvent of the filtrate is evaporated and the remaining
residue is dried under HV go give N-hydroxy-4-isobutyl-3-methyl-thiophene-2-
carboxamidine (3.0 g) as a yellow solid; LC-MS: tr = 0.67 min.

4,N-Dihydroxy-3,5-dimethyl-benzamidine
HN

HO
N

H OH

The title compound is prepared from commercially available 4-hydroxy-3,5-
dimethyl-benzonitrile according to literature procedures (e.g. E. Meyer, A. C.
Joussef, H. Gallardo, Synthesis 2003, 899-905); 'H NMR (CDsOD): & 7.20 (s, 2H),
2.20 (s, 6H).

3-Ethyl-4,N-dihydroxy-5-methyl-benzamidine
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H6 To a solution of
3-(4- hydroxy- 3, 5-di net hyl - phenyl) - 1- (4-i sobutyl-3-pro
Pyl -t hi ophen- 2-yl)-propan-1-one (108 ng, 0.301 nmol)
i n |so opanol (5 m), 3 Nag. NaOH (3 nl)

Woo%907(’§5’- -chl oro-1, 2- propanedi ol (167 ny, E{i’lﬁéﬁ%ﬂ)om
i s added. The 10 mxture is4etirred at 70Cfor 4
After 4, 5, 6, 7 and 8 h an additional portion of
(S)- 3-cHNoro-1, 2-propanedi ol (5x97 ng, 0.878 mmol)
I s added. WAfter.the addition, stirring is
conHoqueg-a f@ 16 h. The mixture is diluted
with waler any acted with diethyl ether. The
or gani cHext radt_j #/dri@d over MySO4, filtered and
evaporated. The cyude product is purified by prep.
HPLC to give 314-((S)- 2, 3-di hydroxy- 15propoxy) 3,5-d

ok TSR s, B oachily SoRumom ABISgIe2syt By

phb:%ll\/ﬁllowmg— IlﬂerQ@lrén psrocc{adﬂlré& (6.43RapHnj, AH Ltafq, GC1Renco, C.

Atggis. = (Spn, N ijscia, 3 BIGRY Grl-531y; Madofhamo (1908) 1846-

1854’!)}& R @(Pla((ﬁabbm é’r"kaunz Terah8droh 5551999')*&32651)13288 28. Meyer,
A. 8} Jqusseﬁ I-ﬁ) q;@llargp;) g‘m hglg_rbs@pmj 899005 LR:FIES kﬁ_‘f 0. 55 min; 'H

R S ANGOTRT 7 BAETUOROM, 580004 70 e

2H§,32. 415(9, SHZ)51nm|t)J afd Bz, :Blflprm 2- met hyl propene (2.5
nm., 25 mmol) in acetone (80 nlL) is stirred at 50C for
3days The m xture is filtered, the filtercake

3,5'DRtRYI-4N- Blﬁy%lﬁbi‘f-%ﬁﬂﬁnmiﬂet he filtrate evaporated

to glve2 ﬁo

3-(2-nethyl -a ) - pent ang
her purification in
tR=0.87 mn, [MI1ll+ =

that is used w hou )

subsequeftP~sfe

155.26. b) A P

3-(2-nethyl-allyl)-ped ane-%4-di one (2.48 g, 16

nmol) in DCM (10 nL) is cooled at -78C and DI PEA (17
m., 98 mmol) is slow y“added. The m xture 10 is
stirred for 0.5 h at -78C, then a so| ution
Ther fie (ONeRAMEA e SIERBRA c TaMh FRFTHICiBlY 183!%4@*61@ Eiethylaniline

folamwpaelute?atgf%\”gfé%qﬂéw '(%Sﬁj e, ad e dnespined A.N8. Filbey, A. J.

rature C. The red-brown solution is
Kotkai, rt.e@rd.ochers 22 A 957883842 hand djlesalure itafl t for j ethyl-4,N-

du@@ﬁoﬁ)q ﬂ'ga%;ﬂ Eeh 0% cﬁ:‘u-té‘)?r (200 ni). The phases are

he organl phase washed with 1M aq. KHSO4
solution and brine, dried with Na2SO4, filtered 15

ted. _The residue is. purified by reversed
%ﬁﬂ? %Bﬁla(?@bz'l\'f’éﬁ'iqo@ﬁy&ﬁ d? give 1.16 g of
trifl uoronethanesul fonic acid

2-acetyl-1, & di methyl -pental, 4-dienyl ester; LC M
tR=1.03 myY, [M1l] = 287.01. c¢) Sodium hydrlde

(60% iHN petrolether, 404 ng, 10 mmol) is washed with

dry 20 pent3 [0 L), then dry THE (30 nlL) is

added apd the pension is cooled at 0C. A solution
amw ester (0.445 nL, 4 mvol)

,4-dione as a dark 5 0|I

of mt-dNipt oace
in THE (4 nL) is slowy adged. After stlrrlng for 0.5

h at 0OC a solution of trlfluororrethanesulfol1 g
The.télecqoaung. i PrEPAYAC R GRMTIGHI, AP BRI (ot Zgnethoxy-

beﬂzém@ljx ydd '?oI-BgE %ﬁltg?a)(uﬂes pﬁidé%b’esameng&e ci'ﬂedtféf' €3 Eihyl-4 N-

stirre hen 25 slowy warngd t
dlhydrcmygfi-nﬁethyi -bRmearmadioe); d;ﬁ: WSk ttei =e0.64 N iM-ohled 223 24 "H NMR

between H20 (75 nL) and DCM (100 ni), the ag. phase

is basified with 1M ag. NaOH (50 nL) and extracted

with DCM (50 nL). The conbi ned organic extracts are

dried (Na2SO4), filtered and evaporated. The crude

product is purified by reversed phase MPLC ( H20- MeOH

gradient) to give 450 ng of
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mxture is stirred at 60C for 1 h. The m xture is
artitioned between DCM (100 nlL) and 1M aq:

qui"??"’s%ﬁfrg agq. phase is re-extracted wth DCI\/F;Q )(2()@7@50070
mL). The conbi ned organic eXd¥racts are dried (MySH),

filtered and evaporated to give 653 ng of
(D@\DﬁﬁSﬂ)ﬁBtQ"S:B (s4br(21H) 7.30 (d, J =8.2 Hz, 1H), 6.60 (d, J = 2.3 Hz, 1H), 6.50

3743 8 ! SR B Tyt o

5.2%13)% 92- 130;@ %a J §11’J7 ﬁ'%)ﬂ?)" 3.5 ((slbh% 4. 72 é?

(s, 3H), 175 (s 3H) e) Toasolutlon of

t i oPhene- 2- car boxyl i
%h@s&&ﬁﬁ%ﬁéx%-ﬂ?‘tgﬁi 5%4%%’;{‘% ethyl ether (15
a sol utifth of nethyllithium (3.0 ., 1.6 Min
d| ethyl ether) ided at rt. The m xture is stirred
at rt forO4 ] ot her portion of nethyllithium
(0.45 L) i g4 addeq , ('%mg is continued for 1 h.
The reaction is quenghed by the addition of 1 N aq.
NaH2PO4 sol ution. The,m xture is diluted wth diethyl
ether, washed with 1 ag. NaCOH, dried over Na2SO4
a) 3Ioch d&atiarpof atchttot®ngitiwd-phenol (10.0 g, 70 mmol) in frifluoroacetic acid

43, 5-d h |
ot SHTRAS a1 1 RS oRe. e
mikttells Feat08.16470°Cf énd\sﬂﬁé@tfotomawf The mixture is cooled with an ice
ba}llf[e ?r(egg% d g )1/1‘55941{' ;[ﬁ%%llitt?rlel i dlfttjtgtld %&evr\}ét%_r %Lg %&E’gcr:lgd three
tlwfésr\mﬁ'i foéthgl Sthek. ”’?ﬁé‘ﬂonﬂﬁrﬁb@b?bﬁﬁ@%xfré&g éfﬁ drisdBéver Na;SOy4,
in 20 ethanol (10 nL) and 5 N M
fitgres @wb@mmen(rstaﬁ)mescry}ﬂe rnr%@%ﬁs pyriiesk by G omsllicg gak eluting
wntﬁq{eﬂ)tté&%]ﬂstl igh %(\Fed?a"(‘,“ngjr? r‘f‘)}d?ébé/ Qﬁﬁ@%ﬂé@a@&wy@é‘@z 79 g) as

ture

a bdagarsqlit, LC3MS: 86= 0182 mithe or gani ¢ phase is dried
(Na2s®™4), filtered and evaporated. The residue is
purified by reversed phase MPLC (H20 MeOH) to give
b) 13{C§hk5md4 N&ﬂlh cﬂro%y(‘SZmethyl -benzamidine is prepared from the above

- h h 4-
a]d(gh,\,fg@ f§9|[a Q¥ing ,l]@qtrga en .J( é%ﬂ&ﬁ?\%ﬁl@%g@&l Iéw,lr Tetrahedron
559(%99 132@55@26%RE‘ M’Jeyb?v AN, JoLMdi] H=Gaflardbb Syniksié 2003, 899-

sol ut’i on of

905)4395% e 1048 ming, AV Fy301a] T:y H)NMR (©EE1)2 8 22213(s¢ 3 H), 7.22
hyL- propenone (38.5 ny,
(d, .‘1%9@}%1 Py -ﬁgﬁﬁ’a%alf?g&m is treated 30 with Pd/C
(10 nm, 1096Pd) and the resulting slurry is stirred
t rt for . under bar ,of H2.. The catal yst is
3-Ghiorerl- c!iﬁvgem gﬂ%el'f‘ﬂxhboﬁ"é AHPINS ed by TLC (sSio2,

EA-hept ane) ti give

< ?-\phenyl) -1-(4-isobutyl-3,5-d

i met hyl - Hi.gPHem=-¢ br opan-1-one (18 ng) as a

yel l ow oil; L C M5! YA 4 min, [M1]1 = 345.12; 1H

VD 2007/ 080542PCT/ T+#20077050070 59 NWVR (CDCl3): a

6.78 (s, 2H), 2.97 (t\, J =7.4 Hz, 2H), 2.82 (t, J =

7.4 Hz, 2H), 2.39 (s,C'SH), 2.32-2.28 (m 5H), 2.15
3-CBlorSEIN-d Dy 8rboxys-mktroXy-dertdamifibg.  iExarpparedO froth G-thloro-4-

hydroxy-5-methoxy benzaldehyde following literature procedures (A. K
Chakraborti, G. Kaur, Tetrahedron 55 (1999) 13265-13268; E. Meyer, A. C.
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344-((S) -2, 3- D hydr oxy- propoxy) - 3, 5-di net hyl - pheny1] -
1-(4-isobutyl-3,5-di nethylthi ophen-210- propan-1-one

is prepared from 3-(4-hydroxy-3, 5-di net hyl - phenyl ) - 1-

tyl-3, 5- dlnethyl-thlophen 2-y1) - propap
4%@¥.§$ggy to Exanple 8, LC-Ms: tR = 1.06 n?n’nﬁw& me
419. 22. Exanple 11 48
rac-l-Anino-3-{2-ethy1-415-(4-isobuty1-5-nEthyI-thiop
Jotsget 2Hy Balldrdd, ‘S}Gﬁl@eﬁ:sa2003,3899-905) LC-MS: tg = 0.48 min, [M+1] =

213 AR TR ETH S oGR8l 2 B35 S 9 = 1.

Hzarpql_Ps et hyl - 4- hydr oxy-5- et hyl benzal dehyde in
anal’ogy to Exanple 22; LCMS:. tR=0.91 min, [M1l] =
430. 30. Exanple 12 HO 20 To a solution of

+Goprerib s AT 9%2“@%?"““ e ol ) 1

i sopropapng] m.), 3 ag. aOoH (
2007/ 080@2J %P @ 00 70 60 m_) fol |l owed by

epi chl orohr £ 07 mmol ) is added. The
dark red f xturelis stlrred at rt for 16 h before it
is diluted with sat. ag. NaHCO3 and extracted tw ce

0 i b i 30 GBS R e ok e

(7. éﬂap@,r atled t onmblje r u@CN- (B39 dinBt hgnd 4-pwidine (10 mL),

trifiu )é'izprqq% Bﬂ?ﬂ%g}/(i'fg? ﬁ%hy@ﬁdoe h 3.0 g 4%9 mmop)a|n_ ]c_i_ded over a period

of (2@3rﬁhlri’f§l)ptﬁr$ c@m}bﬁété Quidétidn, tfd ecerbtaﬁ‘r isaternevedi asolthedeaction is

stigay fan TaRihers ! Sy At oe s s a1t STl MG waghed with

103/_J1 %qs Q!ltYiS Ncid SsdhﬁiB?IV fSllowedVB bts'hr@ Hrighie ov&s MYSD, Sfiliered and
dried under HV to | eave rac-3- (3-am no- 2-

evapQrated -Tmeoiﬁ@@r)e i, @Jrﬁleﬁe@mﬂasfb l@m?togra(my. Y 5iiEy Mot eluting
wﬁh"ﬁbgt)é'netlftr]d\ OSE?: fb‘s?g'i\yéRy 81r@%@ﬁqﬁﬂ'ﬁﬂ@?@méﬁ%eg@l}or@%xﬁbenzem

or ange oi =404, 2
achiVRelhgDeE8) (1138 g)%c()lgurleﬁfn%‘n@@!@%L MS: tg=dg0&mip
(m1H), 3.85-3.73 (m 2H), 3.15-3.07 (m 2H).
3.00-2.84 (m 4H), 2.47 (s, 3H), 2.42 (d, J = 7.6 Hz,
b) A a sArraB sEtioRf thé. ARverteiate (118 3, G71&zmd in GyoRMF (155
mq(.)%’s sc‘?],qu_en?i'ad[y H2ded |_nl)éthyal gmllzr%(ea(g) 5 % 786 mmol), tert.-butyl acrylate (48.4

rsare mdly, (TP mg%nbydrwmrﬁmm&y%@)ﬁc)gl(m hm_i; pBe mmol)
y1]-1- (ZLlsobut py! t hi ophen- 2 yznp 1-0
under pitfogeparag mi is stirreg at 115°C for 18°h before another portlon of

) Stirring i
DR FRL) Dol R RALORERTE0 910,26 Kol e, Strng i
coaima]a;ﬂgmrtﬁbht‘a&ah’;ﬂ@ Qefore_@e\/mxmoe ﬂSRCGdgd do rhidgilutgdwith diethyl
3

eter {350 i) B3R BAI] i gg. Hol llwed pyoaf aa. NaHCOs solution
Then@yhiic-pheiey i diied dvér dgSORpUiliered and evaporated The residue is
puﬁzégbm%ggﬁg " 1%98@52&92%?(%%@ eIn@r 4a|;[he t%ﬁe ‘EA 4:1 to give 4-
(2-tert-butoxycarbonyl-vinyl)-3,5-dimethyl-benzoic acid methyl ester (11.21 g) as a
colourless solid; LC-MS: tr = 1.09 min.

¢) To a solution of 4-(2-tert-butoxycarbonyl-vinyl)-3,5-dimethyl-benzoic acid methyi
ester (11.2 g, 38.6 mmol) in ethanol (50 mL) and THF (50 mL), Pd/C (1.0 g, 10%
Pd) is added. The mixture is stirred for 16 h at rt under 2.5 bar of Hp. The catalyst is
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hydr oxy- 3, 5- di net hyl - phenyl ) - pr opan- 1-one i n anal ogy

to Exanple 12; LGMS: tR = 0.93 mn, [M1l] = 446. 34.

Exan(gl e 15 0 r-CHN OH c 007105007
WO 8032 y i oxy- N- ( 2- hydr oxy- 3- { 4] 5- (4- i soblk L BoHErh 0

yl -th iophen-2-yl 49

[1, 2, 41oxadi azol - 3-y1] - 2, 6- di net hyl - phenoxy} - propyl ya
ﬁlté‘r@ﬂ&i{l dﬁdltﬁegﬂt&ﬂ@flgcbdrfo@mrated and dried under HV to give 4-(2-tert-

rac-1-am no- 4
butpﬂ@rgorml-@y%}égdjlm 1@%8;?%5-‘/%5 m:"ttwl estérOp(qB% )y as a
col%lr@ésrﬁﬂ L@fmgomyzhmgo,mfn 2-ol in anal ogy to Exanple

.02 mn, 10[ M+1l]= 474.31. Exanple 16

d) 38%1%5%1 ré jfgﬁ‘ﬁfégi giyéé‘rb?ﬁﬂbéth%:a% - SRidMIUeREGRNRRY methyl
estee(10/8 ngﬁ:g)o?moJ)Zin teymnrmtwpﬁ oy 8)2 M #g.dobstipnay di@Hi (§ mL) is

I, S I r.a t
& B Bt Lt R i ST R0 S i s gt dor g . The
mitur nslf@itdi%ﬂ mﬁﬂge‘rl\?é%yéq m’mpadmdsolution adladxigyrta three tlmes with

e - \VB:

dleﬁyyé%eg The combined organic ex%ran}s ére[ Mfe& over ﬁ/?gS?@ , fidred and
concentrated. The solid residue is suspended in diethyl ether /heptane, stirred at rt,
and filtered. The slurry procedure in diethyl ether/heptane is repeated. The solid
material is collected and dried under HV to give 4-(2-tert-butoxycarbonyl-ethyl)-3,5-
dimethyl-benzoic acid (5.09 g) as a white crystalline powder; LC-MS: tg = 0.95 min,
[M+1]" = 279.14; "H NMR (CDCls): & 1.47 (s, 9 H), 2.30-2.40 (m, 2 H), 2.39 (s, 6 H),

2.94-3.03 (m, 2 H), 7.75 (s, 2 H).

4-(2-tert-Butoxycarbonyl-ethyl)-2-methoxy-benzoic acid

s &
HO/\@\/W(()\/
O

The title compound is prepared in analogy to 4-(2-tert-butoxycarbonyl-ethyl)-3,5-
dimethyl-benzoic acid starting from 4-hydroxy-2-methoxy-benzoic acid methyl ester;
LC-MS: tr = 0.94 min, [M+1]* = 281.23; 'H NMR (CDClz): 8 1.34 (s, 9 H), 2.40-2.47
(m, 2 H), 2.76-2.85 (m, 2 H), 3.83 (s, 3 H), 7.21-7.28 (dd, J = 7.6, 3.2 Hz, 1 H),
7.41-7.49 (m, 2 H). |

3-[2-Ethyl-4-(N-hydroxycarbamimidoyl)-6-methyl-phenyl]-propionic acid
HO~NH

HN

COOH
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WD 20071080542PCT/ 132007/ 050070 62 To a sol uti on of
rac- 344- ( 3- am no- 2- hydr oxy- propoxy) - 3, 5-di net hyl - phen
yl]-1-(4-

i sobut y1-3-net hyl -t hi ophen-2-y1)-proPan- 1- op
W‘WQW %‘}6 mmol) in DCM (10 nL), glycolic aC|§T@€m}50070

, 1.67 mml) followed by BOPEA (521 ng, 4.03 mmol)
and TBTU (439 ng, 1.37 mmol) is added and the
a) IMeagh iiescob¥d Wotutich of Brathyl-Ahydroxy-Grméthibehzaidakyde (10.0 g,

COFATEI0) DM, (RaiSh] 798 AR AgTda P B e} pagsulionic acid

anM{drireD .o H@S?C RIRbINGS! dopeatver X beAGd Bf &Derrﬁlrﬁ | Bgon complete
over S, filtered and evaporated. The cr

adgitioniibe i¢esbailiris re@g@vey aod th r%aqtipeas gwreféqutfwﬁ@efva Fﬁlt rt. The
n

S PURIRE 091 (D 1R Wahea Bl nagaa o ied over

Mgsmh @lter2dyahy- @a@mcatpd opyefesit]ue id purdedhhy flagip chromatography on

smE %Eel}fli/lgé JOL\P% %\éﬁet a@ﬁ\[d%1 (tikesg(l)vé"‘g@ ﬁllg) ﬁ?ﬁﬁq%%uﬁﬂlé gmd 2-ethyl-

~f6|%yl@/ﬁ@)hy]-&ﬁel@)ﬁ dalter (107505g)%dHz paltH)sllow. b LESMSLIK) & 1.07 min;
1H3\1M3&r@@3m99ﬁ)(,s %Hw@ (32%_'? %8s 84Tl ?(1 §$ (944 = 10.1 Hz,
1 310- 3. 04
Z@Hﬁ@sé@ﬂ PO =305 300 37 (1 sk 215 (s,
1.76 (n, J = 7.0 Hz, 1H), 0.85 (d, J = 6.4 Hz,

0 3 s TR Tof e apos itels (107.9 30l PO I P 475 ml)

is setfehfiallyZaddeikipigitadaring- (713 9672 20'nmol) methyl acrylate (31.1 g, 361
g oBERE S Fs 7 B R0 B, A G, .81 AR under

mt#o@@nzﬂ'hé e RS %ﬂém)atS‘r eayfor & met:dsméd nda el‘]}dllllte't} with diethyl
i Sobut y1- 3- net hyl t hi ophen- I\?é\ql) pr opan-

ethen 439 ink) @nebwashied twice with anHClﬁnézmﬁenwmr Rty §a-NaHCOs

2
SO@%’}/ g%%ﬁ%%@%’%@%nosoom T MISRy fered a_nd e‘faporated The
resicues & pyriiesk by Nash-¢iydmesagrapiy on 3silica- ggloguting withphesiane:EA

104 ALyl SRR ey P B s s o

as antdisurizssYiduiax Y CpMED oxy -9 wrdi et hy| - phenyl] 1-(4-is
obutyl-3-propyl-th iophen-2- 5 yl)-propan-1-one in
anal ogy to Exanple 17; LCMS: tR = 1.05 min, [M1l] =

c) @@uﬁébns@?ﬁ@'.’ﬁ(ﬁ@th@l lﬁ(ﬂ)ﬂrhyl 6- methyl -phenyl)-acrylic acid methyl ester
rac (3-{41343,4-Dii sobut

(5 5316028 55 iy ingRetanGp |0 BLbB60 2 ey Nepi ) 5 stirred at

rt for 1 h. The methanol is evaporated and the ag. solution is extracted twice with
DCM. The aqg. layer is acidified with 37% aq. HCI. The precipitate that forms is
collected, washed with water and dried. The product is further purified by
recrystallisation from EA (100 mL) to give 3-(2-ethyl-4-formyl-6-methyl-phenyl)-
acrylic acid (4.2 g) as yellow crystals; LC-MS: tr = 0.87 min.

d) To a solution of 3-(2-ethyl-4-formyl-6-methyl-phenyl)-acrylic acid (2.75 g, 12.6
mmol) and DIPEA (1.8 g, 13.8 mmol) in ethanol (80 mL), Pd/C (275 mg, 10% Pd,
moistened with 50% water) is added. The mixture is stirred for 16 h at rt under 1

atm of H,. The catalyst is filtered off and the filtrate is concentrated. The residue is
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10 hyd roxy-propyl)-2-hydroxy-acetamid e is prepared

fromrac-3-[4-(3-amino-2- hyd roxy-propoxy)-3,5-d

i met hyl - pheny1] - 1- (3, 4-di isobutyl-th

hen- 2-y1) - propan-1- one in analogy to Ex -

W(E&E KBOS®R = 1.07 nin, [M1] = 504. 35. Exan‘p?{gplé%o&f@soom

CH a) A solution of 51

4-1isobutyl-3-net hyl -t hi ophene-2-Carboxylic acid (1.78
disgolv8d th B washBl RiEth 2 N 4§. JCI, 28ldvethDy ) Mred. IHBTTHnd brine. The

IS Stifr

org%glﬁczég?q’ﬁtloiggi@g"%e)r Na»sO, fité3a Brld evaporatedeto dive BY2-ethyl-4-
hy&ok?rﬂéﬂwdewm%@éhym%rhwbntﬁa@m digyas(dlwhite golidt QOOMS: tg =

I § added he 'mi xture is stirred for 15 h at
07|6tm!nThe solvent is evaporated and the 20 residue
taken up in EA (100 nL) and sat. ag. Na2CO3 (100 niL).
The phases are separated and the aq. phase is
e) axsolatiaredf Gi{2rethyldi-hydroaymethyl-8-nrethig-phenyl )} arepionip acid (2.8 g,

007/ 080542PCT/ O 7/ 0]

el Sl st B ity e @0 HTRLERLE®) 50, mm) and the
red@ﬁtlr@em(xiﬂ'ems)stlrrédlaCBO(’Na‘ESQ)ﬁl') Tlfe M)&mredseﬁltdred and the filtrate is
coasomiat e ariie Sratiet ihaudst: b FL GASHER Sef SHimdiid pom to
gLV@ZZ?(Z[bihyﬂHGfoﬂﬁylﬂSin{éﬂl;ﬂJp%@nyl) pl’Op!OﬂIC acid (1.76 g) as a beige solid;

-1 sobut'y1- 3- net hyl - t"hi ophene- 2- car boxYlic acid
LC(MSNthr A @ity - 3, 5- di met hyl - 5 benzani di ne) ester
(2.34 g) as a beige powder; LC-Ms: tR = 1.02 mn,
[ MH11 = 361.49; 1H NMR (D6-DMS0):. 68.66 (s br, I—!?
f) FK ddlujen of Fy-(2- @tl’@B—df(fsrm)ﬂﬁ)-memy&gh(s@yIbpropmc acid (1.67 g, 7.58

fig i) PVgliyafihe fRuctSerSrige Gan tmfD 198 mmd) 71 Shethyi-2-

%limléu‘syrﬂeakdrﬁi I3phC tibi 6D hrelnen he ambmwd\nec(:%ﬁﬁlw active cooling

ol P o3 ST (PSR B! Sl ndesnoo

w.tm %bt&reahé EPﬁ%t ethatorgghic Udxtrdtt aisDeted Ivar KNSy Flitered and
. The mxtureis filtered andtheflltraatééss
evmgtﬁdatp@jve BHd- GYQgpcR:@thwkﬁﬁn@thviran REePIgRIC A g)as a

be%%sofrbui_g‘ﬁlﬁ“; 68@%@9{ e thll\lfgf @-Qﬂnsh?}?tsaﬁfzs%gwﬁ 7.45 (s,

2H),12 814).8X qnhi, 210 2:67y2’|.}392{n6 Zﬂi)nﬁt%ﬂ BPHendiH)( d6d g = 7.6 Hz,
His a light yellow powder; LCGMS: tR = 1.16 mn, [ Mt1]
343.19; 1H NMR (CDC13): 67.79 (s, 2H), 7.17 8s,
1H), 5.27 (s, 1H), 2.61 (s, 3H), 2.47 (d, J = 7.0 Hz,

g) %Ebyésyizdﬂsl %eéb.s bﬁtg;%i’ﬁ) (12'.58139(5231%{,@@302@3763%%9 diabived'in Tethanol
(25 mL). To this solution hydroxylamine hydrochloride (1.44 g, 20.7 mmol) followed
by 3-(4-cyano-2-ethyl-6-methyl-phenyl)-propionic acid (1.50 g, 6.90 mmol)
dissolved in methanol (7.5 mL) is added. The mixture is refluxed for. 8 h and the
solvent is evaporated. The residue is dissolved in 2 N ag. HCI and exiracted with
EA. The pH of the aq. phase is adjusted to pH 5 by adding sat. aq. NaHCO; and
the mixture is extracted three times with EA. The combined organic extracts are
dried over NaySQ. filtered, evaporated and dried to give 3-{2-ethyl-4-(N-
hydroxycarbamimidoyl)-6-methyl-phenyl]-propionic acid (1.4 g) as a white solid; LC-
MS: tr = 0.60 min, [M+1]* = 251.17.
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O-N N1VIN H2 OH a) To a solution of
445 (4-isobutyl-3-nethyl-thi oPhen-2.11)41, 2, 41oxadi az
-3-y11l- 2, 6-di net hyl -phenol (515 ng, 1.50 mmol) in
nol (20 nmL.), 3 N ag. NaCOH (5 niL) fol]
W‘é%‘ﬁ%’f“& ohydrine (473 ng, 5.12 mmol) is addé’&%ﬁ%’”? a0
m xture is 25 stirred at rt s2or 15 h. Another portion
of epichlorohydrine (473 ng, 5.12 mmol) is added and
stirring is continued for 24 h. The mixture is
| ut ed wi sa an t hen extracted
&FPWB@VI iﬁﬁe{m’)‘ %%‘f'ﬁ@'ccﬁ Wéﬁ agflfani c extracts are
dried (Na2SO4), filteredpand evaporated. The residue
is purified by CC on_sil Ca,ﬁﬁlz eluting with

hept ane: EA 4: 1 to~giv8
rac-3-(3, 5-di net hyl oXxi ridnyl met hoxy- phenyl)- WO

2007/ 080 / M@00 7050070 65
5-(4-iso - 3- et hyl -t hi ophen-211) 41, 2, 41oxadi azol e
(382 ng) as"a white powder; LC-M5: tR = 1.22 mn,

hyRberyoidi SRRNES. 9N P£120.9 1) is dissolved in CHCI
& %%{’Iz}ﬂqvﬁg%nﬁét Y gﬁ 4-oxir agj I rreg?hoxy-mPrﬂgr)} e VA? |g ’

5-
{(7omipyand3h Iosylﬁ’elpﬁsie(i(hnﬁﬁhfeﬂd@eq@) mThezmea)a SHFed ét reflux for
2 b e @y 8 29 Rt o hrOgle S e FE GRS 020, 4 partof
thidirhatedd (@.7% glwoaqmdua@dlssﬂvm)n ahd @ mheteed caolad to -78°C
(4 75 mi). t . .
ool s N BB P A o AR 7101 8 micure
waraedtoatroter 3 peAddof 45 h. The mixture is diluted with ether (150 mL) and
was%gggsl M?E}Q%L(jﬁgi‘;} H‘lefb%,%%%m]@z 410)(%%:' e % e)éracts are

wé%%be Wﬁi étﬁ\é’r ?5(1 hﬂi_% Belsitdd wFttRSS‘VQaQOK@Wandi Mutdcted with DCM (5
X 5QamL2 MD@@ exiracts ayel dagg oger WapSOy, fitpeashand evanasaied to give
4- q%tz%iﬁﬁﬁ“g)@% athy- li)ené;mc 3cig hydmpzide (1,09 ) as & white sold, LC-MS:
tr Yol @8 anind §M §]* mepunepl Hi INMIR (CDCls): % 230 (s, 6 H), 580 (s br, 2H),

4é22&; %@Tg@d—?gi{% (@h?%bétell1if_|)mt hyl -t hi ophen-2-y1

di met hyI phenoxy} - propan-2-ol in analogy to Exanple
17, LGMS tR = 1.04 mn, [Ml] 474.19; 1H NMR
4-Bepzyipxyy-ethyl-5- methyl-bepzoic @tyd(t br, J =6 Hz, 1H),
7.62 (s, 2H), 5.54 (t, Jo= 5 Hz, 1H), 5.28(d, J =

5.3 Hz, 1H), 3.96-3.88 ( 1H), 3.81 (d, J

OH
©/\O

a) 3-Ethyl-4-hydroxy-5-methyl-benzaldehyde is prepared from commercially
available 2-ethyl-6-methyl-phenol following literature procedures (G. Trapani, A.
Latrofa, M. Franco, C. Altomare, E. Sanna, M. Usala, G. Biggio, G. Liso, J. Med.
Chem. 41 (1998) 1846-1854; A. K. Chakraborti, G. Kaur, Tetrahedron 55 (1999)
13265-13268; E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); H
NMR (CDCls): 5 9.83 (s, 1H), 7.58-7.53 (m, 2H), 5.30 (s br, 1H), 2.69 (q, J = 7.6 Hz,
2H), 2.32 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H).
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20= 5 Hz, 2H), 3.79-3.66 (m 2H), 3.46-3.36 (m 1H),
3.28-3.17 (m 1H), 2.58 (s, 3H), 2.31 (s, 6H), 1.85
(hept, J = 7.0 Hz, 1H), 0.90 (d, J = 6.4 Hz, 6H)
|l e 24 WD 2007/ 080542PCT/ 1132007/ 05007

wo(zimﬂq%m,zs added to a stirred solution of 9(:16/8320/30070
Boc-sarcosine (60 ng, 0.317sgmnol), DI PEA (38 ny,
0.292 mmol) and TBTU (85 ng, 0.265 mol) in DCM (5

b) 'Tb)a s-ggﬁ/lelﬁ%mfﬂi Wf@(gCE)gS(fZﬂ%e%mmmbl)fmracbtdme ooutrey, 3-ethyl-4-

and was

Y MO ORT G e B JhbamTil [Adselasy bent Bromide
(7. %%‘{]’?ﬂ rglﬂlg) Z aQt?Hél‘f €fhe §u§_ tl(ﬁfl&‘ék@lﬁb?ﬁ? Vlj?dhllibfore it is

filteriedlt The filteatelis mrwetmxadarmuvle(wdﬁmm isnRgmfied Y £ an silica

gel&iﬁﬂz% Nj%&)?rﬁ% r%‘zfﬁtew&?ﬁ&l neggor gani C%E% ?g@t@@ygﬂﬁ%&aldehyde

(5.04 g ds COla2BEXY oil; fLIG-MS: el =aindd mmadbHd{'ed 25528. r esi due
is purified on prep. TLC plates with DCM containig
10% of 7 N NH3 in MeOH to give

c) T@@hé&dt%nmfdtwwyﬁ;x% é&y( &métay;sydaubwbhadm 0y, 1817 mmol) in

W acqatgg@|(2@0 ml}) t([l\@(a, (fle%@,)g ngféﬁggw is added. The dark violet solution

beg(gr\ﬂj\g% %ﬁglﬁl&%ﬁr}’ ?@{@i&gs%‘éﬂi BFBWrij el'r{e]sr%dﬁg)sa %é%gﬁte%t ﬁﬁ/%r 90 min

befobs -{BN/BOvenBis7 egapgrated) Theer uellﬂ)trea;tec}'om’(hs10%;|_|§aq citric acid

o 37 4 o 101y g Geaed By, i (oo

mL3. 2Phe3. dambimed 1bygaric Oexttacts 2éde, dhe{?sl4 c(\@r 4SO, fikered and
coriéjéé@%ﬁ@g;rﬁe Ec'zudéF;'g,)opH]Tsier%%ruﬁ %8by( joole 2ot Wyeg agP eluting with
heﬁl’é)‘ne @xamplts give 4-benz X xy-3-ethyl-5- methyl -benzoic acid (3.70 g) as a

rac- droxy-3-{4 4-j sobutyl net hyl -t hi ophen
whitgsyth [Lp ]taxé?:@%%'ﬂ» SIHCHGNT” = 311.97.

2, 6-di net hyI phenoxy} - propyl) - 3- met hyl am no- pr opi onam

ide is prepared fromrac-1-

am no- 3-{4-[5-(4-isobutyl-3-nethyl-thiophen-2-y1)11, 2

di azol - 3-y1] -2, 6- di nmet hyl - phenoxyl - pr opan- 2- ol

Ex?ﬁ‘]pjﬁgl ogy to Exanple 24; LCMS: tR = 0.90 mn,

[ Mt11= 501. 8. 25 Exanple 26 V\D

200710 CT/832007/050070 67

3-14- 3- net hyl -t hi ophen-2-y1)-[1, 2, 4] ox
adi azot= et hyl phenoxy}-propan-1 -ol is
prepa

1-(4-4 sobutyl 3-nethyl -th

To' LBOEReR oY | A3 REARAN 5L BRI B BrdH-21YP-RhaRSHE &r.83 g, 7.74 mmol)
and 3,5-dimethyl-4-hydroxybenzaldehyde (1.75 g, 11.6 mmol}) in ethanol (40 mL), 5
N HCI in isopropanol (10 mL) is added. The reaction mixture turns dark red to
brownish black and a precipitate forms. The mixture is stirred at rt for 4 h before it is
dituted with diethyl ether and washed with sat. ag. NaHCO3:1 N aq. NaOH 1:1
(3x50 mL). The organic extract is dried over MgSQs, filtered and evaporated. The
crude product is purified by MPLC on reversed phase silica gel to give 3-(4-
hydroxy-3,5-dimethyl-phenyl)-1-(4-isobutyl-5-methyl-thiophen-2-yl)-propenone (482
mg} as an almost black solid; LC-MS: tr = 1.12 min, [M+1] = 329.10.
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- follow ng the al kyl ati on procedure in Exanple 12;
LC-Ms: tR = 1.17 min, [M1] = 5401.26. Exanple 27
2- Hydr oxy- N- (344-[5-(4-isobutyl-3-nethyl-thi ophen-2-y
1 -11 ,2,4] oxadi azol -3-y1] -2, 6- 10
OPRAISA3A2 - phenoxy) - propyl ) - acetani de i s prepar egfrom
3-{4-[5-(4-isobutyl-3-nethykqhi ophen-2-y1)11, 2, 41oxad
i azol - 3-y11- 2, 6- di net hyl - phenoxy} - pr opan- 1- ol
Exgﬁkﬂ@mnng t he procedure given in Exanple 35; LC Ms:
tR=1.14 mn, [M1] = 458.26. Exanple 28 15 a)

4- Al | 23, 5 di net hyl - benzoic acid (Mffett, R B.;
Seay R HX J. Med. Pharm Chem (1960) 2201-2212)
(620\ny] 3 Wf .-butyl carbazate (475 ny, 3.6
nmol : ) are dissolved in DM (10 L)
and\TBTU (1. 15 6 20 mol ) is added at O0C. The

ed fOH 2 h at 0OCto rt, quenched into
ether (200 nL.) and washed with 1IMag. HO (2 x 50 ni),

3-( 4M)Qﬁ0xy\6,?=ﬁ|(r%thyl~gﬁenyl) 1e(ndsd£hfuty1fé5 ll(rl'émwptl')lophm'eZ—yi) propenone
anil c as | S Il 11ter

s w%ﬁssd o VSl PP eATAoR toLExArtttEl TSR iG fram (yig-isobuty-
yﬁtﬂﬂ)pﬁ%fﬂl)kﬂwéﬂbﬁéaﬂe 4: i3 1| ﬁa ﬁﬁﬁie{dﬂ+1The329 20; '"H NMR

ure is stirred at rt for 15

; m x
(ngDMﬁCéhi OV .- 521(31r1)H)d7§t1H9I J 75157 h-gr 1t1107 ﬁ@)(s I-HeT 20 (d,J=15.8

BB A R i D Sty 2o o 1.

(hefptaj V@A), .88 ¢, et @yl Hbebtzpi ¢ aci d hydr azi de
hydrochl oride as a white powder; LC-Ms: tR = 0.69
mn, = 221.21. W) 2007/080542PCT/ 1B2007/ 050070 68

ExBinpfe 30! ution of
4-isobutyl- 3- rret hyl -t hi ophene- 2- carboxYlic acid (100

. , @-allyl oxy-3, 5-di net hyl - benzoi ¢ aci d

hydr azi de tMdreéghl or|de (192 ng, 0.75 nmmol) and NEt3

cool ed at 0C and TBTU

dded. The m xture is stirred

g=FromOC to rt. The mxture is

et hePH 50 nL) and washed with 1M
aq. NaOH (2 x 20 nmL), 1Mag. HC (2 x 20 nL) and

3-(AtHiyRox 8, Mhetﬂ?l@r@hglam(@ ipbiaustel-3-prapyi-tdofgHemz5@)propenone
filtered and evaporated

is gbtgined| a3 ye! @N&o%lpﬁm ar@ﬂ&)hEﬁ%maln% s{artmg from 1-(4-isobutyl-

- ] ene4 8 oA/ oAy B 38Wer.a
e B G i o400, 3.

Example 4

O
S

\ [

OH

1-(3,4-Diisobutyl-thiophen-2-y1)-3-(4-hydroxy-3,5-dimethyl-phenyl)-propenone is
obtained as a yellow solid in analogy to Example 1 starting from 1-(3,4-diisobutyl-
thiophen-2-yl}-ethanone; LC-MS: tr = 1.18 min, [M+1] = 371.29.

Example 5
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c) A solution of 4-allyloxy-3,5-dinethyl-benzoic acid
N -(4-isobutyl-3-nethylthi ophene-2-carbonyl)-hydrazid
e (160 ng, 0.4 mmuol) and
(et hoxycar bonyl sul fanmoyl ) tri et hyl anmoni um h xi.de
WOREHSAY2 1 27 rmol) in dry THF (5 L) is 151:@@3‘3%@%3?0707

110C in a mcrowave oven fop56 mn. The mxture is
poured into diethyl ether (10 nL) and washed with 1M
aq. HC1 (10 nmL)y The aq. phase is re-extracted with
ether (10 &L). /The conbi ned organic extracts are

' ' i ered and evaporated to give 181

Yl oxy- 3, 5-di - phenyl) - 5- (4-i sobut yl 3- net
hyl -t hi ophen-211) 41, 37415%gadi azole; LCG-MS: tR = 1.23
mn, [ M}

, ] = . 35.

-(4-allyl oxy- - di Y, - - 5o (Aol 1n3s 4
3Gty pleari S B RL B e oo X3 FBen-1
on8T®bbtainkdaadTbi esgyedil apeh dpercgedatiat ef 3{(4-Sydrdky:a,¥-dimethyl-

are added N-nethyl rmrﬂoh%l [ n@-&toxi de (250 rrgb 1.,[8;'-'1_:cﬁ mole 7+
phemi)--(4orpPublirsagiivhtnigPneR-SYgsiRiEI FePHO8 (A fgfEemPe /-
Lc(rﬂsgltR@)l_.ﬂTrﬁﬁ,, Max{j 8343, stirred at rt 25 for 36 h.
The m xture 1s quenched into diethyl ether (75 niL)
and washed with 1M ag. NaOH (50 nmL), 1M aq. HCl (30
Exg@ggﬂ brine (20 nmL). The organic phase is dried
), filtered and evaporated. The residue is
purified by TLE(Si 02, EAheptane) to give 118 ng of
3-{4-[5-(4 3-net hyl -t hi ophen-2-y1) -
5 ; , 6- di met hyl - phenoxy} - pr oPane-
: 30LCG-Ms: tR =1.00 mn,
[MF1] = D6-DMS0): 8, 7.70 (s, 2 H)
7.51 (s, H, 4. , OH= 5.0 Hz, 1 H), 4.63 (t, J
=56 H/f 1 H, 3.68-3.89 (m 3 H, 3.47 (t, J =5.6

o-Ecols bpufforg iy Ao g vt g frorn -

ong 07/ PeparZPAMms 2o Gzhpiory-8. Bdinsiahnhenyiy-1cd-iselpytyl-3-propyl-
3-{4-15: (3. - 4- ] ' - . , +1] =

il 2Pl ity KLEHBRIE ) SIS Tt P e

35039prepared from 3-ethyl-4-isobutyl -thi ophene- 2-
carboxylic acid in analogy to Exanple 28; LC-MS. tR =
1.04 mn, [M1]= 431.28. Exanple 30

Exhfiplé415- (4- 1 sobutyl - 3- propyl - t hi ophen- 2-y1) 11, 3, 4] ox
adi azol - 2-y1] - 2, 6-di net hyl - phenoxy} - propane-1, 2-di ol
is prepared fr o]"' 4-i sobut y1- 3- propyl -t hi ophene- 2-
car boxyl i g~aciekin_anal ogy to Exanple 28; LC-Ms: tR =

1.08 min, \[ 0

To a solution of 1-(3,4-diisobutyl-thiophen-2-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-
propenone (899 mg, 1.88 mmol) in methanol (15 mL) and THF (15 mL), Pd/C (150
mg, 10% Pd) is added. The slurry is stirred at rt under 3 bar of Ha. The mixture is
filtered and the filtrate is evaporated. The crude product is purified by CC on silica
gel eluting with heptane/EA 5:1 to 3:1 to give 1-(3,4-diisobutyl-thiophen-2-yl)-3-(4-
hydroxy-3,5-dimethyl-phenyl)-propan-1-one (178 mg) as a brown oil; LC-MS: tr =

1, 2-di ol
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Exanpl e 31 0.--NrNOH CH
3-{415-(3, 4-Di i sobutyl -thi ophen-2-y1) 11, 3, 41oxadi azol
-2-y11-2, 6-di met hyl - phenoxy}- propane-1, 2-diol is

ared from 3, 4-di i sobutyl -thi ophene 2 Cc
| W(g@p% "¥¥?anal ogy to Exanple 28; LC M aﬁ@@@ﬁbé%soom

= 459.23. 20 Exanple 88 WO
2007/ 080542PCT/ I 132007/ 050070 70
1.4 A o631 Ets'?ﬁ%‘SAfJHWRt(Eb@smtm (s, HH)opI86 s 22}, 177 (s br,

3, 4] oxadl azol -

1H)i 361306 e Rby2 5@12@%%.6@, #H). 2781 4 f GHFed ) rdf? (s, 6H),
- \V: 15 Vi [ n lic
1.5k PO SN PR P T
[ Mr1l] = 445.38. 5 Exanple 33 OH CH
3;3%- 5- (4-1sobutyl -3-isopropyl -thi ophen-2-y1) 41, 3, 4]
EXaIe 8,0l - 2- y1] - 2, 6- di net hyl phenoxy} - pr opane- 1, 2- di ol
is prepared fram 4-isobutyl-3-isopropyl-thi ophene-2-

10 carbox gcid in anal ogy to Exanple 28; LG M
tR = 1. 06} mi , 445. 26. Exanple 34

3-{4-15-(

propyl -t 3, 4] oxadi azol - 2-y1] - 2, 6- di et

hyl - 15 phenoxy} pr opgane- /Z\dl/o\ is prepared from

3-isopropyl- 4-propyl -t hi ophene- 2-p@ar boxylic acid in

anal ogy to Exanple 28; LCM3OtR = 1.03 min, [Ml] =
T04§ 1ss'oigu'tio'r%Xc‘;j“n‘}%)—l(c’ie-h3:;’(§ro><y-3,S—dimethyi—phenyi)—1 -(4-isobutyl-3-propyl-thiophen-
2-yl)}-propan-1-one (108 mg, 0.301 mmol) in isopropanoi (5 mL), 3 N aq. NaOH (3
mL) followed by (S)-3-chloro-1,2-propanediol (167 mg, 1.51 mmol) is added. The
mixture is stirred at 70°C for 4 h. After 4, 5, 6, 7 and 8 h an additional portion of (S)-
3-chioro-1,2-propanediol (5x97 mg, 0.878 mmoi) is added. After the last addition,
stirring is continued at 60°C for 16 h. The mixture is diluted with water and extracted
with diethyl ether. The organic extract is dried over MgSOs, filtered and evaporated.
The crude product is purified by prep. HPLC to give 3-[4-((S)-2,3-dihydroxy-
propoxy)-3,5-dimethyl-phenyl]-1-(4-isobutyl-3-propyl-thiophen-2-yl)-propan-1-one
(18 mg) as an almost colouriess resin; LC-MS: tg = 1.09 min, [M+1] = 433.40; 'H
NMR (CDCls): 3 7.08 (s, 1H), 6.87 (s, 2H), 4.11-4.03 (m, 1H), 3.90-3.70 (m, 4H),
3.14-3.06 (m, 2H), 2.94-2.82 (m, 4H), 2.60 (s br, 2H), 2.40 (d, J = 7.0 Hz, 2H), 2.24
8s, 6H), 1.90-1.78 (m, 1H), 1.56-1.46 (m, 2H), 1.00 8t, J = 7.0 Hz, 3H), 0.93(d, J =
6.4 Hz, 6H).

Example 9

9]
| N\
S

OH



10

15

20

25

30

20 To a solution of
3-{445-(4-1isobutyl-3-nethyl -thiophen-2-y1)11, 3, 4] oxad
i azol -2-yl1]- 2, 6-di met hyl - phenoxyl - propane-1, 2-di ol

(90 0.22 mmol) in THF (4 nlL) are added

WO,ﬂE?"’“{%R%? subsequent |y, methanesul fonl ychl or“gfﬁ(zéog@%o 7
m., 0.26 mmol). The m xturesfs stirred at rt for
A solution of NH3 in MeOH (7M 4 nlL) is WO

a) A0 RBOSHZ G, édét&ﬂ@@iﬁ@@ﬂ?%rﬁdl) amm ammgw@s mmol) and 3-

m xture i s heated at 60C fo

brmgdpgﬁhg@romea@ 5 N&Q’zp(r@n{;}ll_)m fagetgaazglgn gﬁé Ig ﬁtgred at 50°C for
3 &Eﬁr i ittt fsaﬁ’lte‘%gd V\’chtehfllfe‘?‘célge Yvadfedlwith T REERW nd the

acts are dried 2 filtered and evapor at ed
filtnate gvamoraieddeo give 2. 48 g of 3-{2-methyl-allyl}-pentane-2,4-dione as a dark

oil éﬂ&%&%ﬁglﬁ@fbﬁ@(ﬂg dé}}ﬂrrﬁ%aﬁoﬁ QisdcflAPBieps: LCMS: tx = 087

minli [Vet1hy+ pE8A6xyl - propan-2-ol ; LG MS: tR = 0.86 nin,
[ MF11 = 416. 32. Exanple 36 cryNNH2 CH
1- Am no- 3-{445- (3-et hyl-4-isobutyl -thi ophen-2-y1)11, 3
b) Addehtash @fzsukz&ezrlﬂl -aﬂylﬁ-peﬂ@ne 2.4-dione (2.48 g, 16 mmol) in DCM (10

hyl -
mISS gagon 2ot b Hh0 FUSEA PR e Risiewhisdfeg, Tne mixture

is §t‘i?Jrs?d?Tdf']d5% Gt 9?8"@9%}'3% apélﬂ@tﬂiﬁ/ Mpfrﬁlﬂéﬂﬁnéthgnéﬁﬁbnicnanhydnde
ana to Exanple 35, LG Ms tR = 87 mn, LM+11—

(3. 218(1m|31‘19 Examel) én g)i:M](-n 5 mighis slowly added keepmg the temperature at

beig)\é\g g% éZ‘ATI[ng réﬁ?ﬂog‘ﬁpégl%ﬂon%? REARY o 615 ?1%%8‘%1%& %I're?’v @lenched

-phenoxyypr opan
W|tprie@a$@g) and mléh'_{{mtﬁer( @EOOSmb)JtTﬁB phamespretdeparated, the organic

Phbg e it v, A0 K0S solffi id Rhiod. el ity NezSOL, fitered

an Exé\fﬂbbﬁaté’@ Th& %&dubﬁs—p&:f&@l byr’revérkv'l&d]phasé4m132.6; (R8>-MeCH
le 38 O--Nr---
gracg nEﬁcygly@H 16@ﬁgﬁmgomeﬁﬁa@9¢ﬁggg@md’s 2{ace{y?1 4-d|me(ghy! -penta-
1,4-8A4r é(rllc:ZMé el mtdzvmhm@w}—mmﬁn 2-ol is
prep r from 3-{4-[5-(3, 4-diisobutyl -thi ophen-2-y1) -

¢) Sodium hydride (60% in petrolether, 404 mg, 10 mmol) is washed with dry
pentane (3 x 10 mL), then dry THF (30 mL) is added and the suspension is cooled
at 0°C. A solution of mercaptoacetic acid ethyl ester (0.445 mL, 4 mmol) in THF (4
mL) is slowly added. After stiming for 0.5 h at 0°C a solution of
trifluoromethanesulfonic acid 2-acetyl-1,4-dimethyl-penta-1,4-dienyl ester (1.16 g, 4
mmol) in THF (4 mL) is slowly added. The mixture is stirred at 0°C for 0.5 h, then
slowly warmed to rt during 15 h. The reaction mixture is partioned between H20 (75
mL) and DCM (100 mL), the ag. phase is basified with 1M aq. NaOH (50 mL) and
extracted with DCM (50 mL). The combined organic extracts are dried (Na,SO4),
filtered and evaporated. The crude product is purified by reversed phase MPLC
(H,0-MeCH gradient) to give 450 mg of 3,5-dimethyl-4-(2-methyl-allyl)-thiophene-2-
carboxylic acid ethyl ester; LC-MS: tg = 1.10 min, [M+1]" = 239.05.

d) To a solution of 3,5-dimethyl-4-(2-methyl-allyl)-thiophene-2-carboxylic acid ethyl
ester (978 mg, 4.1 mmal) in ethanol (20 mL) is added 3M aq. LiOH (10 mL) and the
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[ 1, 3, 4] oxadi azol - 2-y1] - 2, 6- di net hyl - phenoxy} - ProPane-

1, 2-di ol i nanal ogyto Exanple 35; LC-MS: tR = 0.91 mn,

= 458.25; 1H NWR (CD30D): 87.71 (s,

W‘{%"”’%"?ﬂf 4.05-4.17 (m ‘ H) | ) o1 (s, S FDP@’IBZZ"%@W”

3.80-3.92 (m 2 H), 3.63 (dgg J = 13.5, 4.4 Hz, 1H),

3.44 (dd, J= 13.8, 7.3 Hz, 1 H, 2.94 (d, J= 7.3 Hz,
mixtuld is ﬁlrr‘éﬂ(aﬂ 8053 far Yh3Thiz mnﬂul@ is pariiongs, b%wé&n DCM (100 mL)

an;slin_ﬁjfl5 @J& H(%I S?S mE) I:Phe aq. p%age s re- emacte% %FER 50@?(2 x 50 mq_) The
coﬂﬂ‘dm@dn&‘gﬁnk%afﬁ' a@%wg\nésowmnmlaMemmmea tylgive 653

4] oxadi azol - 2
mgipfrétﬁwsilmqiméﬁo@ymeﬁ‘ryéraﬂk‘li tiepheng-erpardis arigRs a light yellow
4 sQ [ hl_w 2
pogldg %1%&% by S)U%Xgpﬁ pﬁ phen xy} propa]ﬁzﬂl%&f}hﬁ%%ﬂ 20
(bi. B, aH;zlznw (¢,01HBx4Rd s, Eﬁt) BCINB; 2HR 2AD(SBHY &,37 (s, 3H), 1.75
(S[ c1j1+1] = 444.34. Exanple 40 15 To a solution of
g e
1-am no- 3-{4-[5-(4-isobutyl -3-met hyl -t hi ophen-2-y1) -
3, 41oxadi azol 1|] -2, 6-di net hyl . .
e) Eﬂq:ea]@;@yqtloa,oé@aﬁrdgﬂ y @(%@%Ta;lylgltp;%ypeqelz ﬁgybogygc acid (475

)

QL8 AR fEIEFbher €5 L), 2 oI et THIAL (3.0, mL. 1.6 M

in Uity aettherb is ed@@@eatrbdﬂmqmmtw(@ isesiing@eatp rfoF 1 ey bsipre another
L IV

poBiag, b sk, JaR. iy ip i Stiring, s coptinued, fpr 1,1 The
reactiBhes qRenched by the addition of 1 N ag. NaHzPO4 solution. The mixture is
dilliBgen i dehy s Bomyastiad i 1 g a0l T pid, KBS0, and
evipdraldtt to give 1-[3,5-dimethyl-4-(2-methyl-allyl)-thiophen-2-yl}-ethanone (395
mg) as a yellow oil; LC-MS: tr = 1.03 min, [M+1] = 209.14.

f) A solution of 1-[3,5-dimethyl-4-(2-methyl-allyl)-thiophen-2-yl]-ethanone (395 mg,
1.9 mmol) and 4-hydroxy-3,5-dimethyl-benzaldehyde (427 mg, 2.84 mmol) in
ethanol (10 mL) and 5 N HCI in isopropanol (5 mL) is stirred at rt for 2 h. The dark
solution is diluted with diethyl ether (100 mL) and washed with a mixture of sat. aq.
NaHCO; and 1M ag. NaOH (1:1, 3 x 35 mL). The organic phase is dried (Na>S04),
filtered and evaporated. The residue is purified by reversed phase MPLC (H:O-
MeOH) to give 1-[3,5-dimethyl-4-(2-methyl-allyl}-thiophen-2-yl]-3-(4-hydroxy-3,5-
dimethyl-phenyl)-propenone (661 mg) as a yellow solid; LC-MS: tg = 1.13 min,
[M+1] = 341.15.

g) A solution of 1-[3,5-dimethyl-4-(2-methyl-allyl)-thiophen-2-yl]-3-(4-hydroxy-3,5-
dimethyl-phenyl)-propenone (38.5 mg, 0.11 mmol) in methanol (5 mL) is treated
with Pd/C (10 mg, 10% Pd) and the resulting slurry is stirred at rt for 2 h under 1 bar
of Hy. The catalyst is filtered off and the filtrate purified by TLC (SiOz, EA-heptane)
to give 3-(4-hydroxy-3,5-dimethyl-phenyl})-1-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-
propan-1-one (18 mg) as a yellow oil; LC-MS: tr = 1.14 min, [M+1]" = 345.12; H
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N-(3-{4-[5-(3-Ethyl 4
[ sobutyl -t hi ophen-2-y1) 41, 3, 4] oxadi azol - 2-y1] -2, 6-dim
henoxy} - 2- hydr oxy- propy1) - 2- hydr oxy- '
WQ@"% E?ﬂ%\red from 1-ami no-3-{4-[5- (3-ethyl aﬁ@ffﬁi%@lﬁ)somo
i sobutyl -t hi ophen-2-y1)41, 359] oxadi azol - 2-y1] -2, 6-dim
et hyl - Phenoxyl - 5 propan-2-ol in analogy to Exanple
NMIR; {CD@EVE& 6178 (5, QHQOz o7 {t, JEVRAHE 2483282 (1Exanpl &1z42H), 2.39

- d 4- but yl - 3- | -
s ot s om0 8 o 3 A0 (e 3phut gy 3-propy

2-y1] -2, 6-di net hyl - phenoxyl - propyl yacet am de i's
prepared from 1-am no-3-{4-[5-(4-
Exasgdet!Q1- 3- propyl -t hi ophen-2-y1)-[ 1, 3, 4] oxadi azol - 2-y

1] - 2, 6-di net hyl - P enoxy}- propan-2-ol in analogy to

Exanpl e 40; 4 tR=1.03 mn, [M1l] = 502.26.
Exanpl e 2 ‘ 0Q OH H

N-(3-{415- A-Di i < Lhi ophen-2-y1) 11, 3, 4] oxadi a
zol - 2-yl1] -2, ' oxy}-2- hydr oxy- propyl) - 2- hy
dr oxy-acetqm de i s prepare

J om 1-am no- 3-14-[ 5-
(3, 4-diisobutyl-thiophen-2- ji-)KAd/& %oxadi azol - 2-y1] -
2, 6-di net hyl - phenoxyl - propan:f_@l |ﬁ) nal ogy to
Exanple 40; LCGMS: tR =1.05 mn, [M1] = 516.37. 20
3-[B{ e énDilzlydroxy propoxy)—3 5-dimethyl- phenyi] 1-(4-isobutyl-3 ,5-dimethyl-

thiophen-2-yl)-propan-1-one is prepared from 3-(4-hydroxy-3,5-dimethyl-phenyi)-1-
(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-propan-1-one in analogy to Example 8;
LC-MS: g = 1.06 min, [M+1] = 419.22.

Example 11

{ J N o TN

OH

rac-1-Amino-3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-y1}-[1,2,4]oxadiazol-3-
yl]-6-methyl-phenoxy}-propan-2-ol is prepared from 4-isobutyl-5-methyl-thiophene-
2-carboxylic acid and 3-ethyl-4-hydroxy-5-methyl benzaidehyde in analogy fo
Example 22; LC-MS: tg = 0.91 min, [M+1] = 430.30.

Example 12

\ /

O/Y\
NH,

HO
To a solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-isobutyl-3-methyl-thiophen-
2-yl)-propan-1-one (317 mg, 0.96 mmol) in isopropanol (10 mL), 3 N aq. NaOH (2.5
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2 Hydr oxy- N- ( 2- hydr oxy- 3-{4-[ 5- (4-i sobutyl-3-isopropy
-t hi ophen-2-y1) -
1 3 oxadi azol --2-y1] - 2, 6- di net hyl - Phenoxy
w %m% de is prepared from1- a m peTAEH o
|no 3-{445-(4-isobutyl-3-isgpropyl-th iophen-2-y1)-
[1 ,3,4]oxadiazol -2-y1]-2, 6-
mlﬂl fﬁiﬂé\bé{di mh@@@mmmgeﬂﬁ@ (2843Img nsmahm@;y) Hso aBdedpTee dark red

mlgyrerd,s §tlfﬁa§i:§r% tgr 16 h before [1t IS ljlluteg with saFX a(rlrp }\IaH%%g and

exﬁ'aétégiﬂg%% %\8151 dl@ﬁ?w?b’éthé“ﬁ@%@ﬁm@e‘k%&@é)’é vasP&d dith YRfter, dried
ovar aNayBOxy - lteiigdir Gogl- 2evapoRiRg - HenZGive dichede 6 313 fydimethyl-4-

o T T T e e R o0

mgatasrai gdliat oil t THieo matéridh ihdiseoteed in ¥ N tﬂqun edethanel (7.5 mL) and

thet %@Y%;‘ét&p% %ato rr%lgb@n ((:ia}ga ﬁ%?g éﬁw 06%3?, fﬁn L 2?‘%61 nh%g_golvent is

remBfe® oMU Md fRClesidbieds igtied (UNRIRBEW) to faavkaned-[dr8-amino-2-
evaporated, The yellow o 15 re

e ol ved
hydwxmwowcawérﬁed'mhmaheamlﬁr(éd%%taﬁﬂdf‘u 52 '3’888 RS 1
Xt goasi ri, e 1] = 404.20; 'H

et SHEIEHR Biam et anms o poetdr Mo -
NMRCRIGgN BT 86 t(sath), |638&r(s,eaH[ Na283H0 (i 1H)ere@b-dr (m, 2H),

r at t
3 B8RP 4 S5 08 1B R 5 30 24P T B2 25 o
6H); 1.BB oRdieng 2-3/0 Hz, fiH),2.92 (rxad* gzoHe, §H09 ny) as a
yeIIowsolld LCMs: tR=1.19 mn, [M1] = 385.23.
20 Db) To a solution of
E’ﬁ%"{‘ﬂ gkl yl oxy- 2- met hoxy- pheny1)-5-(4-isobutyl-5-net hy
|oPhen2 y1l) 41, 2, 4] oxadi azole (609 ngy, 1.59 nmol)
in acetone (15 @) and water (1.5 nl), NMO (750 nug,
5.55 nmmol )~and-Qs04 (0.1 nL, 2.5 %solution in
tert.butalol/ 8 prno
stirred gt ry for 48

ombi ned or g# ni COBX s are dried
(Na2SO4)/ filtered and evapF{ t edNHThe residue is
purified by CC on silica ge luting with EAto give

ra([E @!{4434&64150(24@&@@%%0& jlsistmineltﬁvupﬁbﬁm 2-(3-J30butyl-3-propyl-

4] oxadi azol - 3-y1] met hoxy

thlszpmm&yﬂm@pﬁ@;ﬂ %r@ 5 arﬁp@r%frpwﬁs(ﬂmyamy’@é” ﬁ/t@"g?fﬁyl—&heny')'“
SRSy 4 By oo o

tr 7.06%2 (én, [WH)1] =@:328%. 60 (m 2H), 4.20-3.98 (m 3H)
3.93 (s, 3H), 3.74-3.64 (m 2H), 2.50-2.40 (m 5H),
1.90 (hept, J = 7.0 Hz, 1H), 0.94 (d, J = 6.4 Hz,
Ex@ripled4Exanpl e 46 0

O
S

\ /

O/w/\
NH,

HO
rac-3-[4-(3-Amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(3,4-diisobutyl-
thiophen-2-yl)-propan-1-one is prepared from 1-(3,4-diisobutyl-thiophen-2-yl)-3-(4-
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O-CH OH To a solution of
rac- 3-{445- (4-i sobutyl-5-nethyl -thi ophen-2-y1)11, 2, 4]
oxadi azol - 3- y11-3- et hoxy- phenoxy} - propane 1, 2-di ol

0.956 mmml ) and DI PEA (257 ny, 'F@
Wéﬁ—"ﬁ"’?sgg‘z met hanesul f onyl chl ori de (125 oc Bajéda&m
nol ) 10 d| ssol ved in THF (89 nL) is added at -10C.
The reaction is allowed to warmto rt and is stirred

h ﬂmylﬁshlmé\thpltmnypcmbpm1aneniatmmﬁuhflfxammalm: LEeMS: tg =
npﬂwg 23? njgo in THF (2 nL) and D PEA (128 ny,
]7 €-34dded and stirring is continued for 24
h The m xture is evaporated and the residue is
dissolved in 7 N NH3 in MeOH (17 nlL). The resulting

Exegpleildn is stirred at 70C for 5 h before it is 15
evapor at ed. Tq@ remaining residge is dissolved in DV

(15 rrL)Sand gI coI c acid (110 HI5 Mol ), DI PEA
(25 ' and TBTU~g 0fig, 1.15 mol ) is
added. ' 3 I riied gt rt_for 5 h,

2 hydy oxy- N- ( 2- hydr oxy- 3-{4-[ 5- (4- |sobuty1 5-

TR S I e

1fz%géaadhé£ol\l§uy|]t?6duﬂe@§t Phého Mbﬂdpyﬁ #cetardle 14 piBared from

acet one

raq[l.bammoéﬁ{d([)é (ﬁrlsoqmy[(S-gieﬁ?yI(ﬂaophem221);[01 %4]0@4}!&2@ -37y1]-2,6-
dlrﬁ%gl_dl? M{ﬁpro?eﬁ -ob |n1 %loéy M‘E&aﬁ?plé "ﬂ? 1@-!\/18 tpé —( 1.02 min,

[M3H) T 43486- 3. 57 (m 1H) 3.48- 3. 39 (m 1H) 2 52 (d, J
= 7.0 Hz, 2H), 2.49 (s, 3H), 1.95 (hept, J = 7.0 Hz,
1H), 0.95 (d, J = 6.4 Hz, 6H). 25 Exanple 47 WO

Exaaiplé A80542PCT/ | 132007/ 050070 76
rac- 3-{4-[ 5- (4 | sobutyl - 3-net h I-th| oPhen-211) 41, 2, 4]

oxad i azol - 3- xyphen yl epr opane- 1, 2- di oI
is \E] : obut y %ﬁﬁo | -t hi ophene 2-

car bo acid 3 .

4- al [yl oxy- N- hydr oXy- 2- met ny benzam di ne i n anal ogy

to 5 npl e 45; : tR=1.00 min, [M1] =
ra?ﬁlg@ﬁ{Z’_%thIo%Y§% %OPH&g%oxg’[hyl ﬁrhfb[:[h%n(ZA'yl) T‘P Elﬁﬁ&é'ad?’aii';F 5 -yl]-6-
métﬂyigaréh@motmwox@- Ayl 32 mptilosyacetenide yis- Braparéy domh rac-1-
anpine-332¢einy- 4(-&-645'599%\/&5@1%1/%9|OPPﬁP"3r>¥DsHJ%M?@@ZE' ~3ry11-6-

h N
gﬂa:ﬁ?giﬁzlik 3)%%5&%55\( grncg% Qﬁénogmaozyénaaéopaggegnwﬁ @F%M&]m min,

Example 17

S

\ /

O
O/Y\NJK/OH
HO H
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= 476.31. 15 Exanple 49 445-(4-1sobutyl-3,5-d
i met hyl -t hi ophen-2-y1)41, 2, 4] oxadi azol - 3-y11-2, 6-d
| nmet hyl phenol is prepared from
|sobuty1 3, 5-di et hyl -t hi ophene- 2--car boxY]
W%?&”% M2 di hydr oxy- 3, 5- di net hyl - benzani di ne f;(’ﬁﬁg%g(i
to Exarrple 21; LGMs: tR =891.20 mn, [M1] =
357.35; '"H NWR (D6-DVS0): 38.91 (s, 1H), 7.60 (s,

Toila')g :siol%ticg*g c%fS;ac?ﬂﬁ-(%a!glgﬁozg‘ﬁ@g(Ofy-pﬁbboéﬁﬁﬁdmthﬁI-ﬂ)henyl]-1 -{4-
ot BORUAPloPRER 20 bPRISY NS 1363 iy 0 82b mmel} in DCM (10
ngaﬁwéotlé/Q&QWZ?\'Tﬁé ?B?rrﬁm&)?’fo(léﬁéd b4~ DRI gh-4d3mmol)

hi ophen yl
ang JTBZlhlﬂ&Qamg at.8¥ 1ameh is addedipRe the reaskiemn BixtHte s biFieg at rt for
cet (0]
16716 1 MEihle 3 LRGP pc wpshed, i pin welep, e 2a
wadhmgelareepcﬂaeted ghrdel hme&y\IIthﬂB@NblTherﬁta'ﬂ@n@@Wg@l@ lg¥tracts are

drlg(ri %%gzgk}lgsﬁ) Fli%[% %% Lf‘él%pgé&fg@ Lﬁﬁ\é%f%'}%wé&t lé'gvh% B)'(QCC on
sméé geﬁéﬁitmgi wiih E(A c@rﬁtalnihg=04o HRO%l6) MeBHSB dite rabemis 2chydroxy-
NG ipmroly-33414 6 Fovng 3oy piogles-Zi) Gk pipbli-2 6 dmetnyi-

phén(fl)éj(‘} ?ﬁ? )[Ece%é’i'}ude%% @gg??%)]& & Beig éfé)og% 2]_1(5‘;455 Sg =3HBY min, [M+1]

= 452890; (Y, NVIR{DE. OMBE S (bl %H511H)1§'245Eé$13ﬂll‘|)4 86 (s, 2H),

5. é‘%@b?ft QII') 35 %6 (9? r%t WA % op e(ﬁn 1H>)1? 7691(52 4f o§<3?a|3a5250fm 2H).
3. 453355$l(rrﬁ THREY, [3y22- 3pBe(n®I1H)s J0ep a4 €ah, i2d}aRB0e2 Y 3t(on, 2H), 2.40-

237G 51535500 Hefe i 017 BHaRelHD: Q8Re) FiGt Kt B

and 4, N-di hydr oxy- 3- et hyl - 5- net hyl - benzam di ne;

LCMS: tR=1.20 min, [M1[ = 371.04. 20 Exanple 52
Example 18

s N S\\/OH

rac-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-y1)-{1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from rac-3-[4-
(3-amino-2-hydroxy-propoxy)-3-ethyl-5-methyl-phenyl]-1-(4-isobutyl-3-methyl-
thiophen-2-yl}-propan-1-one in analogy to Example 17; LC-MS: tr = 1.04 min, [M+1]
= 488.29.

Ts0070
ogy

Example 19
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2,6-Diethyl-4-[5-(4-isobutyl-3,5-d
i met hyl -t hi ophen-2-y1) 11 , 2, 4] oxad i azol - 3-y1] - phenol
repared from

WQP{’OE%‘B fy1- 3, 5- di met hyl - t hi ophene- 2- car boxyFFTc’IBgow 30070
and 4, Ndi hydr oxy- 3, 5- di et hygsbenzam di ne i n anal ogy
to Exanple 21; LGMs: tR =1.24 mn, [M1] = 385.28.
Exanpl e 530

3 yl]-
dr oxy- propyl ) - 2- hydr oxy- acet am

j : pethyl -t hi phen 2-y1)11
4| oxadi azol - 3 y1] - 2- ef hy ING- oW - phenol in
anal ogy to the procedui—@s dedcri bed in Exanples 22

ra%ﬁdﬁyérr(;)xy- —(%ydroxy—?;— 4- -(4-m sobu{ylvglplropyl qur’ﬁ)’ézn 251()% §
pr&bﬂ]b é%lrﬁ mgﬁaqéﬁ'cxgﬁérdpﬁﬂlﬁz@%fﬁwb 3s SpeipEeédy frofrhi eRbB-[4-(3-
oxadi azo

arrpmra oxa/ PrPBe¥RY3, Brdbpothyl- Qhﬁwrb%ﬂsa%%ﬁﬂﬂ%w' <hiophen-2-
RGBT e Aoy (BRI 10 Lo WS 31 L2 . 15 49040

-di et hyl - phenol in anal ogy to the procedures

desqr iZ@fid in Exanmples 22 and 17; LC-MsS: tR = 1.10

1] = 20516.42. Exanple 55 OH WO
2007/ 080542>PCT/ 1132007/ 050070 79

\ /

O
N OH
HO H
rac-N—(3—{4-[3~(3,4-Diisobutyl-thiophen-2-yl)—3-0xo-propyi]—2l,6-dimethyl—phenoxy}-2—
hydroxy-propyl)-2-hydroxy-acetamide is prepared from rac-3-{4-(3-amino-2-

hydroxy-propoxy}-3,5-dimethyl-phenyl]-1-(3,4-diisobutyl-thiophen-2-yl}-propan-1-
one in analogy to Example 17; LC-MS: tg = 1.07 min, [M+1] = 504.35.

O—N
s\

a) A solution of 4-isobutyl-3-methyl-thiophene-2-carboxylic acid (1.78 g, 9.0 mmol),
DIPEA (3.78 g, 29.2 mmol) and TBTU (3.21 g, 10.0 mmol) in DMF (20 mL) is stirred
at rt for 15 min before 4,N-dihydroxy-3,5-dimethyl-benzamidine (1.80 g, 10.0 mmol)
is added. The mixture is stirred for 15 h at rt. The solvent is evaporated and the
residue taken up in EA (100 ml) and sat. aq. Na2CO; (100 mL). The phases are
separated and the aq. phase is extracted with additional EA (2 x 75 mL). The -

Example 21
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rac-N-(3-{2, 6-Di et hyl-445-(4-isobutyl-5-nethyl-thioph

en-2-yl1) 11, 2, 4] oxadi azol - 3-y1] -

phenoxy%j- 2; hy:JI_r oxy]; propyl ) -2-hydroxy-acetamid e is

prepared startin rom I nternediate Al and 5 5
WORMPHSY N d i hyd roxy-benzamd in e fol opv%&%%t"ﬂ"’ewm

procedures described in Exagpl es 21, 22 and 17;

LCMs: tR=1.09 min, [M1l] = 5 502.36. Exanple 56 s
corfiRey SN kirh ¢t o washed with sat. ag. Na;COs (50 mL) and brine (50

mLsﬁﬁ]&@%aﬁfht%%)q%B&%%gg%%b g]t t{g}ﬁ)r%évrﬂ & F‘c}de' lIshsuspended in
CHE%! (B r'nE? ggemrtbr@d.hm 81) BrveanBa- Ritth IHEIX Y2 R etit)aaridderied to

IS prepa starting fromlInternediate Al an .

give- ¢frobrbd-8;Medyh{ i) ﬁ-ﬁ@bﬁyyhooéﬁ@aH,N-WEY‘%E?W@‘/@-W&GW‘-
e r e ' A kb 22 3 =

vori2yRhSF BELh 12 9°0F R T Rl SRR MR (5 TPy M)

36’_(.&9:% NMR DLOMBO): 4 .66 (stbr, TH), 7.45 (s, 1H), 7.33_ (s, 2H), 6.43 (s br,

oMY, 36 On B 2.8 6 S Y o et | F =77 8492 2P 0¥s @Y = 7.0

Hz,r@gjjoxy- phenoxyl - 2- hydr oxy- propyl) - 2- hydr oxy- acet anm d

e i's prepared starting fromlInternediate Al and
3-chl oro- 4, N-di hydr oxy- 5- net hoxy- benzam di ne

f ol i ) 16 Jol) i d i R : _
o) AN AR BRI ApATICT 0 (40 Bk, Sdimotn
be@efmmine) ESter (1083 @0 313508 wHREFuapewied in deoivieng@ndrihe gnixture

SO

s (588 ef e Dot ROl Ry 1y Uiy, 1 gred and
the%fﬂl%’é%i@@fggﬁiatn%(?:ﬂién geﬁ}i(fts Ekyd»u;gnladr‘gm Cgpmrlo _pilioz'm igel eloting with a
gracheney P FATUN ﬁg%qe L %'NB|( )4-[152%ig&g@y|b$/frﬁ’etﬁyl-'tﬁo;9%\4-z-y|)-
[1.£41300l281. 8511216 difBethyl-phenol (668 mg) as a light yellow powder; LC-
MS: tx = 1.16 min, [M+1] = 343.19; "H NMR (CDCla): § 7.79 (s, 2H), 7.17 8s, 1H),
5.27 (s, 1H), 2.61 (s, 3H), 2.47 (d, J = 7.0 Hz, 2H), 2.31 (s, 6H), 1.88 (hept, J=7.0

Hz, 1H), 0.95 (d, J = 7.0 Hz, 6H).

Example 22

O—N
3

- S
YA (TN

OH

| a) To a solution of 4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-

2,6-dimethyl-phenol (515 mg, 1.50 mmol) in isopropanol (20 mL), 3 N ag. NaOH {5
mL) foliowed by epichlorohydrine {473 mg, 5.12 mmol) is added and the mixture is
stirred at rt for 15 h. Another portion of epichlorohydrine (473 mg, 5.12 mmol) is
added and stirring is continued for 24 h. The mixture is diluted with sat. ag. Na;COs
and is then extracted with DCM (4x75 mL). The combined organic extracts are
dried (Na;SQy), filtered and evaporated. The residue is purified by CC on silica ge!
eluting with heptane:EA 4:1 to give rac-3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-
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5 300 grid) is added. The mxture is stirred at 0C
for 16 h before it is diluted with EA, washed with 1
N ag. NaOH sol ution, dried over Na2SO4 and filtered.
The solvent is evaporated and the residue i
WOQHAEPNY t o give 3-{2-ethyl-4-[5- (4- Befdaffhosono
| sobuty1-5-net hyl -t hi ophen-85y1)-11, 2, 4] oxadi azol - 3-y
1] - 6- net hyl - phenyl } - N- (2- hydroxy-et hyl ) - propi onam de
5- (@3906&1 |- RmethyiehigphepRiyh-[112C4 bEaditRle (382 Mgyias,a Wtd powder;

10 = To a solution of

LG Mﬁe?marzgt@'nN[MnEb13§§281 47 mmol) in DOM (10 ni),
DI PEA (573 15 ng, 4.44 mmol) and TBTU (474 rrg 1 48
mol ) is added. The m xture is stirred for

- b) befsvspensitre of y‘ﬁﬁx%r(%5*§|1fﬂ$tﬁﬁ*t4r9ﬁ%ﬂ1’ﬂ%'ihé‘xﬁ@hanw) "5 {4-isobutyl-3-

m&%ﬂrt%hﬂgn gﬁﬁ)ﬁgnﬁl&—i@%ﬁﬁ%&z' %ﬂé’@ﬁmn%w b 7 "NJNI-E in MeOH

tin ture Is diluted
(1@limdt)ranld BHR €D miviais reticret) it &8°Gifom 15 hNThe mlmmis dlluted wuth 1M

ke B, S el i, 7 £ 1 Bt oo

exBhis e dﬁ%d QHQZS&@@XﬁH&eE aihdrmtdpxafatmnzglve racildamino-3-{4-[5-(4-
4-1sobutyl-5

carb
nsqwaﬁﬁzma@y topnegy 2 40 b by pai Fhiat Yiptenony
le Y&liow SANULCMSOf; £ bige rmmt p+Hl= 416.42.
pr(|5Bn TI - |\/‘2‘11](95 gr;r)ﬂéé-a reggss r eagent (30§ ng, 1. 28Nm’r§|)
is added. The m xture is heated to 110C for 5 mn in
Ex%nﬂ&%r wave oven. The m xture is cooled to rt,
with diethyl ether and washed with brine. The
or gani c expagt 25 is dried ov Na%?_?4 filtered and
d e’

2-(4 bezy y- . | et yl)-5-(4-isobutyl-5-ne
t hyl Xh 1.0, 41 xadrlazol e (348 ng) as an
oraRge otl; - VB: R—l mn [ MH1] = 433. 40.

Thi s\material is di ssol ved in
2007/ 080542PCT11320071050070 81 THF et hanol 1:1 (20

ra§ QRS- N RARSH 3 L8 LR RRRALPE Al fodnb iR,

[ ?Iﬁ%I -3 \ijaz, 6€tgm][elﬂ1yl Tﬁhen@qq-@h\y/fgdl)oa:wtammvesl byepared from
rag1pasnipas Boudysoauk st i bRRBR 2N ek hadsiit w26
dlrﬁbth%r fﬂﬂ&no&yf}émaéﬁtml 1rPBﬂ§l@by (t@?ﬂ(amjie aasz aL(ng/ tR = 1 04 min,
IMB0] F 74T SRARINYROAPHISOR BIoBLLS, 28 BBy Pk SR, 111, 7.62

(sg%lr)é?ﬁﬂ]@[‘ﬁ ??Xy,l pﬂgiozgsﬁ@ﬂz% yl%*,]sﬂzérﬁlg 396-3.88 (m. (1. 381 @, 9

= § H2E) ABPH-€5.60 (inn 28i),23.6648. $63(rExhh‘lbl?:eZ&3 17L@1 NB'l) 2R8&H(s, 3H),

2. :%5&3@% L@éi’zl)ééf TJ(L]_ Eoﬁ%ﬁg %&’y %?ﬂpztlseg 41“§b%u)t'y1- 5- met

hyl -th i ophen-2-y1)41, 3, 41oxa-

Example 24
O_
) i i N
solution rac-1-amino-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-

[1 ,2,4]oxad|azol—3—yl]—2,6—dlmethyl—phenoxy}-propan-2—ol (100 mg, 0.241 mmol) in
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di azol - 2-y1] - 2, 6-di net hyl - phenoxyl - Propyl ) - acet am de
is obtained as a beige solid starting from Exanple 60
in analogy to Exanple 17; LC-Ms: tR = 0.97 mn, [M1l1
= 474 32 20 Exanples 62 to 64 NNO _Irk r
WO N INEBE542PCT) | 1320071050070 82 Start | ngCﬁ’gﬁ‘m”\ﬁg’"50070
Internediate C and 66
4- benzyl oxy- 3- et hyl - 5- et hyl - benzoi c acid, the
DMl lowipig sddwtipioes stired pokypian exd Bogkdapeasine (8 mg, 0.317 mmol),

o B 0 bt S PR B e 268 B WECH ( . he

miQRir€ M Stirpdty 8 HA8F 1 wamte@ With U@mr(s@m%gl Al wagr@bd with sat. aq.
Stereochenm stry of Exa é E
NBEGsdemEmihc Qrg@n@(,extract is dried (NaZSO4) filtered an ev'aﬂ)orated.

The residue dissolved in 4M HCI in dioxane (10 mL) and stirred for 1 h. The mixture
is diluted with DCM (75 mL) and washed with 1 N ag. NaOH (50 mL). The aq.
phase is extracted with DCM (3 x 30 mL). The combined organic extracts are dried
(NazS0.), filtered and evaporated. The residue is purified on prep. TLC plates with
DCM containig 10% of 7 N NH3 in MeOH to give rac-N-(2-hydroxy-3-{4-[5-(4-
isobutyl—3—methy!—thiophen—2~yl)—[1 ,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-

propyl)-2-methylamino-acetamide (89 mg) as a white powder; LC-MS: tg = 0.89
min, [M+1] = 487.26; "H NMR (Ds-DMSO): § 7.85 (t, J = 6 Hz, 1H), 7.70 (s, 2H),
7.65 (s, 1H), 5.27 (d br, J = 5 Hz, 1H), 3.93-3.85 (m, 1H), 3.76-3.65 (m, 2H), 3.43-
3.35 (m, 1H), 3.24-3.14 (m, 1H}), 3.02 (s, 2H), 2.54 (s, 3H), 2.45 (d, J = 6.4 Hz, 2H),
2.30 (s, 6H), 2.20 (s, 3H), 1.83 (hept, J = 7.0 Hz, 1H), 0.88 (d, J = 7.0 Hz, 6H).

Example 25

S ) ' N

rac-N-(2-Hyd roxy-3—{4—[5—(4—isobutyl-3-m ethyl-thiophen-2-y1)-{1,2,4]oxadiazol-3-yl]-
2,6-dimethyl-phenoxy}-propyl)-3-methylamino-propionarmide is prepared from rac-1-
amino-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-2,6-
dimethyl-phenoxy}-propan-2-ol in analogy to Example 24; LC-MS: tg = 0.90 min,
[M+1] = 501.36.

Example 26
O_

N
S 3
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488.47 63 (S) (R 1.00 488.42 64 (R (S) 1.00 488.45
Exanpl e 62 13C NVR (D6-DVSO): 5 13.87, 15.53, 16.77,
22.83, 22.90, 29.82, 37.16, 42.14, 62.09, 69.24,

. 11041 120.07, 126.18, 127.88, 132.
W°12§‘§79%8§542139 74, 139.94. 158.80, 160.73, 16%%&5%7%39079

172.62. Exanple 65 67
N- ( 2- Hydr oxy- et hyl ) - 3-{4-15- (4-i sobutyl-5-nethyl-thio
-{Wkleﬂéfétsdbluyl{ﬁm@tfﬁ]—ﬁﬁqﬂimﬂyb% 2,4loxadiazol-3-yl]-2,6-dimethyl-

6- di net h - i e
ohabnE Pt b 1 pmeed by AIRBE Tl fub ol B Ry pheny)-
E 1, )
1- (gggétggw Sl—ﬁle@WNNR m&; b2~ &/H%rg%aré g%gde JQ@chm n3- Ezr(bﬁh&a}prépan -1-ol
followig theeplkylation: p@(@dHﬁe 'mﬁyam@'ez 2{ We- '\QSHSR =438 nalﬁ M+1] =
40?25) 2.39-2.45 (m 5 H), 2.80-2.91 (m 2 H), 3.11
J=59H, 2H, 3.34-3.42 (m 2 H, 4.65 (t, J
= 5.3 Hz, é t& I E§ (zb 1 FD,|7.68 (s, 2 H, 7.90
- - 5. Ex 66 WO
Ex%HH??350542Pc71182007/050078n23e

O—N
\ )L/OH
\ / ~""N

2-Hydroxy-N-(3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-y1)-[1,2,4]oxadiazol-3-yI]-2,6~
dimethyl-phenoxy}—propyl)-acetamide is prepared from 3-{4-[5-(4-isobutyl-3-methyl-
thiophen-2-yi)-[1,2,4Joxadiazol-3-yl}-2,6-dimethyl-phenoxy}-propan-1-of  following
the procedure given in Example 35; LC-MS: tr = 1.14 min, [M+1] = 458.26.

Example 28
N—N
7\

O O/\{) H
OH

a) 4-Allyloxy-3,5-dimethyl-benzoic acid (Moffelt, R.B.; Seay, P.H.; J. Med. Pharm.
Chem. (1960) 2201-2212) (620 mg, 3 mmol), tert.-butylcarbazate (475 mg, 3.6
mmol) and NEt; 0.5 mL) are dissolved in DMF (10 mL) and TBTU (1.15 g, 3.6
mmol) is added at 0°C. The mixture is stirred for 2 h at 0°C to rt, quenched into
ether (200 mL) and washed with 1M ag. HC! (2 x 50 mL), 1M aq. NaOH (2 x 50 mL)
and brine (50 mL). The organic phase is dried (MgSO,), filtered and evaporated.
The residue is dissolved in dioxane (10 mL) and 4M HCI in dioxane (4 mL) is
added. The mixture is stirred at rt for 15 h; the mixture is diluted with dry diethyl
ether (10 mL), the precipitate filtered, washed with dry diethyl ether (10 mL) and
dried in vacuo to give 487 mg of 4-allyloxy-3,5-dimethyl-benzoic acid hydrazide
hydrochloride as a white powder; LC-MS: tg = 0.69 min, [M+1]" = 221.21.
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30

N- ( 2- Hydr oxy- 1 - hydr oxymet hyl - et hyl ) - 344- 15- (4-i sobuty
| - 5-net hyl -t hi ophen-2-y1) -
[1, 3, 4] oxadi azol - 2-y1] - 2, 6-di net hyl - phenyl } pr oPi onami

de is prepared starting fromlnternedi ate
WO208HY SH% propane-1, 3-diol in anal ogy to Exa%ﬁ:@ﬂ%gt?wosomo

LCMS. tR5 = 0.96 mn, [Mgg= 47225. Exanple 67 O

NH YCK

(3-{415-(4- Isobutyl 5- nethyl-thiophen-2-y1)11,3,4]oxa

di azol -2-y1]-2 met hyl - 10 , .
b) phesgluit i wﬁﬂb&m%’y&ﬁm friophang-7rEethgrvlics @gid ({00 mg, 0.5
mrﬂBl? p@r&.ﬁﬁoﬁl %tdn?x%trM BEhidl& %bW@éﬁd@%yﬁﬁﬁ:h@irMél (n82 mg, 0.75

est’er 1 n ana

mrmollenthNEtg (M8 i3 Immﬂ%ﬂ_ 10 Ek&wleggah\@ Q aqdjTﬁTU (200 mg, 0.6
mr?§l ﬁbﬁ@ec? The mb ltjre 1s5st|rred foT 1t5ﬁ1I \gB % rv}v_ag_n;/nfk\}x;(imso Elgoxrt The
mumdreaeaﬂlmm\&ﬂth ﬂ|eﬁhyl ether (50 mL) and washed with 1M aqg. NaOH (2 x 20

@sm %n "%]IF@/ %ﬂ tﬁrﬁeﬂfﬁgﬁa gh%cblgaﬂﬁit se is dried
(NESHODI m{eré@a&ﬁ evh;%orleﬁecstbl giveds@img of 4-allyldxyh3,5Htiemethyl-benzoic
AcR N (e opUBI-BaaE Y BRI %r@gﬁilgﬂwagge S & = 1.05
m,g3 B gul.né o33met hyl -t hi ophen-2-y1)-11

X

adi azol - 2-y11- 2, 6-di net hyl - phenyl | -
propi onyl am no)-acetic acid (9 ng) as a white powder;

¢) 5 & WihR 4335004%1@%%%%%?%@% . aciON'-(4-isobutyl-3-methyl-
thiophene-2-carbonyt)-hydrazide (160 mg, 0.4 mmol) and (methoxycarbonyl-
sulfamoyl)triethylammonium hydroxide (350 mg, 1.27 mmol) in dry THF (5 mL) is
heated at 110°C in a microwave oven for 6 min. The mixture is poured into diethyl
ether (10 mL) and washed with 1M ag. HCI (10 mL). The aq. phase is re-extracted
with ether (10 mL). The combined organic extracts are dried (NazSQa), filtered and
evaporated fo give 181 mg of crude 2-(4-allyloxy-3,5-dimethyl-phenyi)-5-(4-isobutyl-
3-methyl-thiophen-2-y1)-[1,3,4]oxadiazole; LC-MS: tr = 1.23 min, [M+1]" = 383.35.

d) To a solution of 2-(4-allyloxy-3,5-dimethyl-phenyl)-5-(4-isobutyl-3-methyl-
thiophen-2-yl)-[1,3,4Joxadiazole (181 mg crude, 0.4 mmol) in a mixture of aceione
and water (15:1 .5 mL) are added N-methylmorpholine-N-oxide (250 mg, 1.85 mmol)
and, subsequently, 2.5 % OsOj in tert.-butanol (0.1 mL). The mixture is stirred at rt
for 36 h. The mixture is quenched into diethyl ether (75 mL) -and washed with 1M
ag. NaOH (50 mL), 1M ag. HCI (30 rﬁL) and brine (20 mL). The organic phase is
dried (Na2S0y), filtered and evaporated. The residue is purified by TLC (SiO., EA-
heptane) to give 118 mg of 3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propane-1,2-diol as a white powder;
LC-MS: tr = 1.00 min, [M+1]" = 417.28; "H NMR (Ds-DMSO): 4, 7.70 (s, 2 H) 7.51
(s, 1H), 4.96 (d, J=5.0 Hz, 1 H), 4.63 (t, J= 5.6 Hz, 1 H), 3.68-3.89 (m, 3 H), 3.47
(t, J = 5.6 Hz, 2 H), 2.51 (s, 3H), 2.45 (m, 2 H), 2.33 (s, 6 H), 1.85 (m, 1 H), 0.90 (d,
J=6.7 Hz, 6 H).
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Exanpl e 69
N- (2- Hydr oxy- et hyl ) - 3-{445-(4-i sobut y1-5- net hyl -t hi op
hen-2-y1) 11, 3, 4] oxad i azol -

3- mat hoxy- phenyl | - pr opi onam de is prepay,

W(’}t—/x’r‘?g’f’ 82t o Exanpl e 58 starting 5 from | nter Fomfﬁm
and et hanolamne; LC-MS. tRgg 0.99 mn, [ M. 1] =
444.35; 1H NI\/R(CDCIS): 8 0.88 (d, J =6.7 Hz, 6 H),
1.83 (hept, J = 6.7 Hz, 1 H), 2.34-2.41 (m 5 H),
2.46 (t, J=76Hz 2H), 2.95 (t, J =7.3 Hz, 2 H),

Exar@ée 937 (m 2 H), 3573.63 (m 2 H), 3.84 (s, 3 H),

3,H, 1 H, 7.18-7.21 (m 1 H),

10 Exanple 70

oxy- 3-{415- (4-i sobutyl-3-nethy

4loxadi azol - 3-y11-2, 6-di met hyl - p

dufepared follow ng the
in Exgpples 22 and 17 u5|ng
(R) - epi chl orohydrine and starting from Exa

S-EOSHBEtns Ssabus inopernars) 1.3 el 7Bk g L6 HMEiD
P 20 7/ 8 _
@l PRAMERE FRZORT Rreitda T rBhDC St A% BOMAD. ifbphene-2

carboayltd argdirrarnal&mawplEmrﬂmB A8CLIEMS: R = 10408inyiM+1] = 431.28.
[ MF1] = 474.37. Exanple 72 5 (S)-N-(3-{2-Ethyl 4 [5
(4

Exhﬁ-giwtml- 3- net hyl -t hi ophen-2-y1)-11, 2, 4] oxadi azol - 311
]-

I-thlophen 2-y1)1
henoxyl - pfoPyl) - ac
15 procedures give

- hydr oxy- propyl ) - 2- hydr oxy- acet am de
is priep G he procedures given in
starting fromlnternedi ate A3

x;»%/S\rret hyl - benzam di ne;
? O488. 16. 10
3-{4-[5-(4-Isobutyl-3-propyl-thiophen-2-y1)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-

phenoxy}-propane-1,2-diol is prepared from 4-isobutyl-3-propyl-thiophene-2-
carboxylic acid in analogy to Example 28; LC-MS: tg = 1.08 min, [M+1] = 445.26.

and 3- et
LC-MS: tR

Example 31

S Nen
3/ &
O
OH

3-{4-[5-(3,4-Diisobutyl-thiophen-2-yl)-[1,3,4loxadiazol-2-yl]-2,6-dimethyl-phenoxy}-
propane-1,2-diol is prepared from 3,4-diisobutyl-thiophene-2-carboxylic acid in
analogy to Example 28; LC-MS: tg = 1.09 min, [M+1] = 459.23.

Example 32

S, NN
(@)
OH
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Exanpl e 73
(R -N-(3-{2-Ethyl -415-(4-isobutyl-3-nethyl -thiophen-2
-y1) 41, 2, 4] oxadi azol - 3-y11- 6-
et hyl - phenoxy} - 2- hydr oxy- pr opy1) - 2- hydr oxy

WQ@“B&@%"& ed following the 15 procedures gi Vgﬁf/ﬁhﬁﬁ%@(ﬁm
Exanples 21, 22 and 17 startzpng from I nternedi ate A3
and 3- ethyl-4, N-di hydroxy-5-net hyl - benzam di ne;

3- {ggﬁlY@-Ethﬁ-ﬁsﬂ;b@@l mmeth{nl\ﬂhitiphemsﬁ) [L163 4]5§<ad'pizel-2-4l] 2,6-

2- Chl or o- 4% |sobudy% ? w Pﬁwg [
dlmqthyligb@pox‘g} parppangH12-giol 3syarfp@re rom 3-ethyl-4- 150 utyl-5-methyl-
tha%JHé' 2 RIRRR [Yc% adia Y ShQ%Yy 6 ER¥MbI2ddr- M- taeet.aningle, [M+1]

prepare ow ng theé” procedures given in
@Geﬁ*ﬂal es 21, 22 and 17 starting fromlInternediate A3
and 3- chl oro-4, N-di hydroxy-5-net hyl - benzam di ne;
LCMs: tR=1.07 min, [M1l]= 493.43. WO
Exafiplé 380542PCT/ | B2007/ 050070 86 Exanple 75 0 X. yOH
rac- N- (13-4 Ct}l\loro 415- (4-i sobutyl-3-net hyl -t hi ophen-

2-y1) xdgi azol -3-y1]-6- 5

net h droxy- propyl) - 2- hydroxy-acetanm d
e | ng the procedures given in
Exanpl es , ] q@ fromInternedi ate A3
and 3-chl oro- 4, N—d|hydrox - t hoxy- benzam di ne;
LCMs: tR=1.06 mn, [MI]"=510.38. 10 Exanple 76

3-{4q6- (Bklé@odt@ ﬁs@pﬁtdwtmdpr{@-ml) {1,3,4Joxadiazol-2-yl]-2 6-d|methyl—

I sobuty 13rreth|-th|o n 1%% 2@@]0 adlazo 9.
phpn%ﬂ@ﬁ@w}& t2rf¥ar é&yD b%ﬂz f¥ ety 3 /s “l?@P%ﬂﬂy ene
cafgbx ?rpﬁ%& Fangbo g BB e O e o, I 11.= ,f.‘és 2

and 3,5- 15 diethyl -4, N-di hydroxy-benzam di ne; LC ME:
Exalrahﬁlejs 07 mn, 1M+1l] = 503. 25.

S N-Nn
4
A/Efo !
O/\/\OH
O

3-{4-[5-(3-Isopropyl-4-propyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-propane-1,2-diol is prepared from 3-isopropyl-4-propyl-thiophene-2-
carboxylic acid in analogy to Example 28; LC-MS: tr = 1.03 min, [M+1] = 431.3.

Example 35

A aavec)

To a solution of 3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-
2,6-dimethyl-phenoxy}-propane-1,2-diol (90 mg, 0.22 mmol) in THF (4 mL) are
added NEt; (0.14 mL) and, subsequently, methanesulfonlychloride (0.02 mL, 0.26
mmol). The mixture is stirred at rt for 3 h. A solution of NH3 in MeOH (7M, 4 mL) is
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Exanple 77 N-N ,
445- (4-1 sobutyl- 3- et hyl -t hi ophen-2-y1) 11, 3, 41oxadi az
-2-y1] -2, 6-di met hyl - phenol is 20 prepared in

anal ogy to Exanple 59 starting from I nternegl ;
WORSTHIBO 2= 11D 1im [Med] = 343 21 1H NNRP?%%?)‘@S%:SWO

8 0.97 (d, J =6.7 FE 6 H711. 84- 1.96 (m 1 H, 2.30

(s, 6 H, 2.52 (d, J =7.0Hz, 2 H, 2.5 (s, 3 H,
added3and she ikiure & Béatéd at BOPE. for wma@\y D80FeIs Exapgiated, 1M

20 uNe R bbb PR AA NS UCHES (5 B HGRDNn 3 0 &) - The

g@ﬁﬁ%&tﬁa dLa MRS (N32804) filtered and evaporated to give crude 1-amino-
-1 sobut?/ nmet hyl -t hi ophen ]1 63 4] oxa
3-{hil Hsoiaunet 3amethy mmﬂ%maﬁb% 0@%%&% &

T e R

procedure given in 10Exanmple 12 gives

(4-1sobutyl-3-nethyl-th
Ex?ﬁﬁ%héz y1) 11, 3, 4] oxadi azol - 2-y1] -

2, 6-dinme gihepoxy} - propan-1-ol; LCGMs: tR = 1.12
mn, =401, 30, Exanple 80
152- V- NQ 21 4-i sobut y1- 3- et hyl -t hi ophen- 2

-yl) 41, 3, 44o0xadi a 2-yll-2, 6-
di met hyl - phenoxybet yI@Mﬂp@e i s obtained from
Exanpl e 78 foll owi g the Omacti on sequence descri bed

1-Amins S TP ey B hiopre 3y 3 AitkddiaZo i 3%
dimethyl-phenoxy}-propan-2-ol is prepared from  3-{4-{5-(3-ethyl-4-isobutyl-
thiophen-2-y1)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propane-1,2-diol in
analogy to Example 35; LC-MS: tg = 0.87 min, [M+1] = 430.31.

Example 37

I ) ’NRIN
7 @]
O/\’/\NHZ
OH

1-Amino-3-{4-[5-(4-isobutyl-3-propyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-y!]-2,6-
dimethyl-phenoxy}-propan-2-ol is prepared from 3-{4-[5-(4-isobutyl-3-propyl-
thiophen-2-y1)-[1,3,4]oxadiazol-2-yi]-2,8-dimethyl-phenoxy}-propane-1,2-diol in
analogy to Example 35; LC-MS: tg = 0.90 min, [M+1] = 444.26.

Example 38
N

S NN
| l
@)
OH

1-Amino-3-{4-[5-(3,4-diisobutyl-thiophen-2-yl)-[1,3,4loxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-propan-2-ol is prepared from 3-{4-[5-(3,4-diisobutyl-thiophen-2-yl }-
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Exanpl e 81 20 WD 20071080542PCT/ | B2007/ 050070 88
2- Hydr oxy- N- (3-{4- 15- (4-i sobutyl- 3-net hyl -t hi ophen- 2-
y1)11 3, 4] oxadi azol - 2-y1] -2, 6-

di met h I-phenoxyl propyl yacetam de is obta
WORRAHPPE279 fol | owi ng the reaction sequence g&elgléﬁzﬁ(gf%”&mo
in Exanple 35; LCG-Ms: tR = 207 mn, [Mt1l] = 458. 30.

5 Exanpl e 82

[1 ,B\H(&aﬁ%zspt—yyl} mrhémysmy}smpanew 2-diil opliren- 2ngibyy to
3, 41oxadi azol -

Exﬁ%‘F’lﬁ/$5 pHebXyik = WdF'GXWbT Gp92§-25: ) BINIR §CRe@PYF §L1 (5. 2
H)) T BERE ﬁjfi gﬁh"ﬂi FRIPH)240142 2. 3.80-3.02 (m. 2 H), 363 (dd, J =

yl -benzoi c acid | ow n

13506 A8t S @1, i~ ERET 6B Hzedn), G060, Jz27 dride, 21H), 2.50 (d,

IrE i A0 et G M T B Pt O30 00 2L

prepared in anal ogy to previous exanples: Exanple in
anal o to Exanple R LCMS tR[mn][MH . 83
£anal 0g p [mi n] [ MeH

S

1-Amino-3-{4-[5-(4-isobutyl-3- |sopropy1 thlophen -2-yI}[1,3,4]oxadiazol-2-yl}-2,6-
dimethyl-phenoxy}-propan-2-ol is prepared from 3-{4-[5-(4-isobutyl-3-isopropyl-
thiophen-2-yl)-[1,3,4]oxadiazol-2-yl}-2,6-dimethyl-phenoxy}-propane-1,2-diol in
analogy to Example 35: LC-MS: tg = 0.89 min, [M+1] = 444.34,

Example 40
N-
Da%s
S o7 0O
OH
O’Y\N
oH H

To a soluton of crude 1-amino-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl phenoxy}-propan-2-ol (0.22 mmol) in DMF (1
mL) are added glycolic acid {25 mg), DIPEA (0.1 mL) and finally TBTU (60 mg).
The mixture is stirred for 15 h at rt, evaporated and the residue purified by TLC
(SiO;, EA) to give 2-hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-
yl)-[1,3,4Joxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide (1.8 mg); LC-
MS: tg = 0.97 min, [M+1]" = 474.26.

Example 41
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2- Hydr oxy- N- ( 2- hydr oxy- 3- { 443- (4-i sobut y1- 3; net -

Wq @E%%sﬂz_,@_ yI)-[1, 2, 4] oxa- PHFH&X&WJSH)W

73
s, N-N
7
T f_
OH
oY N
OH

N-(3-{4-[5-(3-Ethyl-4-isobutyl-thiophen-2-yl)-[1,3 4loxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from 1-amino-3-{4-[5-
(3-ethyl-4-isobutyl-thiophen-2-yl)-[1,3,4Joxadiazol-2-yl]-2,6-dimethyl-phenoxy}-
propan-2-ol in analogy to Example 40; LC-MS: tr = 1.00 min, [M+1] = 488.28.

Example 42
N'--N .

(55—
7 o 0
0/\/\NJI\/OH
oH H

2-Hyd roxy-N-(2~hydroxy—3-{4~[5-(4-isobutyl-3—propyl-thiophen-2—yl)—[1 .3,4]oxadiazol-
2-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared from 1-amino-3-{4-[5-(4-
isobutyl-3-propyl-thiophen-2-yl){1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-
propan-2-o} in analogy to Example 40; LC-MS: tg = 1.03 min, [M+1] = 502.26.

Example 43

S N-N
Pas
Y 0 o
oH H

N-(3-{4-[5-(3,4-Diisobutyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from 1-amino-3-{4-[5-
(3,4-diisobutyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propan-
2-ol in analogy to Example 40; LC-MS: tz = 1.05 min, [M+1] = 516.37.

Example 44

S /N~{\|
\ /o 0
O/\(\NJ\/OH
oy H
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5

di azol - 5-y1] - 2, 6-di net hyl - phenoxyl - proPyl) - acet am de

is prepared starting fromlnternediate El and

5 di met hy1- 4- hydr oxy- benzoi ¢ acid fol | ow <

W(H'“ Bhttes given in Exanples 21, 22 and 17; %@qu%m

= 1.05 mn, [M1} = 474.26; 74H NVR ( D6- DI\/ISO) 80. 90

(d J = 6.7 Hz, 6H) 1.78-1.90 (m 1 H), 2.33 (s, 6
2-Mdro3y- ﬁ8(231y81¢o>(yns {#A[544-isBbBFA-3- |§l:7pr()pxyl—tmopi)|en-2 yl))s 4.12

%)rcllq]ox?d@gok-g Y2, @.—I)jzme;t&glgpitqn@xy} grogy@ (alr_:‘%amic}e é% p(%parﬁd ]from 1-
anrH}o QS{QIBYG i@h%ﬂ{ﬁ%q@%ﬂbpﬁl%mﬁbnwp[ﬂ@ a}b)xad @zanzlyq 8-

5rac dr oxy- pr opox h |-
d:reetyw}prr@npxy}rggggmﬁiol3|n5ana|ogy ?o El?(am%?e 40 LC tp)g/ = ?%2 min,
?% -th| ophen- 2-y1l) - propan-1-one is produced
ng” from Exanple 9 follow ng the procedures
glven in Exanple 22; LCMs: tR = 0.87 mn, [Mll=
418 27 Exanpl e 88 20HO H To a solution of
fﬁ ( 3- am no- 2- hydr oxy- Pr oPoxy) - 3, 5- di net hyl - phen
y11 1-(4- /
i sobutyl- 3, ':'@dest Ryl - t hi ophen-2-y1) - Propan-1-one
DCM (27 ni), DI PEA (270 ny,
N 3 he ureH s cooled to 0OC
bef or e t hanesul ffay ¢ orildde (180 ng, 1.51 mMmol) is
added{ Stirring is continueddt 0oC WD
42PCTCE2007/ 050070 90

a) To a mixture of 4-isobutyl-5-methyl-thiophene-2-carboxylic acid (505 mg, 2.55
mmol), 4-allyloxy-N-hydroxy-2-methoxy-benzamidine (611 mg, 2.75 mmol) and
DIPEA (377 mg, 2.92 mmol) in DMF (10 mL) is added TBTU (882 mg, 2.75 mmol).
The mixture is stirred at rt for 15 h before it is diluted with diethyl ether (100 mL)
and washed with 1 N aq. NaOH (2x30 mL), 1 M ag. KHSO;4 (30 mL) and brine (30
mL). The organic extract is dried (Na;SO.), filtered and evaporated. The yellow oily
residue is dissolved in dry toluene (10 mL) and heated at 150°C for 20 min in a
microwave oven. The mixture is poured into diethyl ether (100 mL) and washed with
brine (75 mL). The organic extract is dried (NazS0s), filtered and evaporated o give
3-(4-allyloxy-2-methoxy-phenyl)-5-(4-isobutyl-5-methyl-thiophen-2-yl)-

[1,2,4]oxadiazole (609 mg) as a yellow solid; LC-MS: tg = 1.19 min, [M+1] = 385.23.

b) To a solution of 3—(4—aIiyloxy-z-methoxy-phenyi)—5-(4-isobutyl-5—methyl-thiophen-
2-y)-[1,2,4]oxadiazole (609 mg, 1.59 mmol) in acetone (15 mL) and water (1.5 mL),
NMO (750 mg, 5.55 mmol) and OsO4 (0.1 mL, 2.5 % solution in tert.butanol, 8
umol) is added. The mixture is stirred at rt for 48 h. The mixture is diluted with water
(50 mL) and extracted with EA (100 mL, 2x 50 mL). The combined organic extracts
are dried (Na;SQy), filtered and evaporated. The residue is purified by CG on silica
gel eluing with EA to give rac-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl})-
[1,2,4Joxadiazol-3-yl]-3-methoxy-phenoxy}-pro-pane-1,2-diol (480 mg) as a pale
yellow solid; LC-MS: tgr = 0.99 min, [M+1] = 419.19; 'H NMR (CDs0OD): § 7.96 (d, J
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for 1 h. The mxute is diluted with DCM washed w th

wat er, dried over MgSO4, filtered and concentrat ed.

The crude product is purified by chromatography on

rep. TLC plates with DCM cont ai ni ng 4% of -
W(g%“\?ﬁ"sﬂﬁ?z hydr oxy- 3- { 4- 13- (4- DERbbPrrosonro

i sobutyl-3,5-dinethyl-th ioph

en-211) - 3- oxo- propyl] -2, 6-d i m et hyl - phenoxy} - propyly
= 8.8MaE hangsubs geanHyles.f234060mgn, 281)a4y28+3.68 (0, 3H), G.8%(s, 3H),

tR=1.06 mp, [FAH = 496 . anpl T, _
31409 (5 250, 2906 DU o ek 0P 4B8Pg - 1-GBizn i Oph (0, 4 = 6.4
szggy (11 nmL), NaOH (2.03 g, 50.7 mmol) followed by
4- hydr oxy- 2- met hoxy- benzal dehyde is added. The
m xture is stirred at 70C for 1 h then at rt for 16
mxture is diluted with diethyl ether, 25% ag.
E%ﬂﬂ&bg' sat. NaHCO3 solution so that the pH of the
aq. phase is about.?’ The org. phase is separated and
the ag. phaSE—Ns e~tracted once § wi th diethyl
. b 8 gani c extr re dried over
teH The crude product
(9ﬁ| Hel uting with

e:EA 7:3 to give
oxy- 2- met hoxy- phenyl ) -1-(4-isobutyl-3, 5-
di met yI-thiophen 2-yl)-propenone (270 ng) as a

ToY ﬁ' éd?ﬁr;fé bl ‘ﬁac '3“{4 a@tl&butgi @%e‘ﬁ%y“tm&éﬁ%]-zylﬁﬁf’z 4]%xadsazo| 3-

ogena descri
yl]-B-thethoxy- phenoxy} propane- 1 ,2-diol (400 mg, 0.956 mmol) and DIPEA (257

g BDY S0 DTSl oL RN kbd 59844 085 mmon
dls%ﬁlv@datmgﬁm(’m m|L§31§\/5ddéd?at= 10°Q7 Th'erTea{:chl[hzal[B:Wbdliﬁ warm to rt
oS 018 e oS T RO AP RS EAORS, 025
mrRSIF P Te{FS |2 RilgNAd BikEAMS28 mg, O 993 mmol) is added and stirring is
continued for 24 h. The mixture is evaporated and the residue is dissolved in 7 N
NH; in MeOH (17 mL). The resulting solution is stirred at 70°C for 5 h before it is
evaporated. The remaining residue is dissolved in DMF (15 mL) and glycolic acid
(110 mg, 1.45 mmol), DIPEA (257 mg, 1.99 mmol) and TBTU (370 mg, 1.15 mmol)
is added. The mixture is stirred at rt for 5 h, evaporated and the residue is purified
on prep. TLC plates with EA to give 2-hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-5-
methyl-thiophen-2-y1)-[1,2,4]oxadiazol-3-yl]-3-methoxy-phenoxy}-propyl)-acetamide
(135 mg) as colourtess foam; LC-MS: tr = 0.95 min, [M+1] = 476.29; '"H NMR (De-
acetone): § 7.92 (d, J = 8.8 Hz, 1H), 7.71 (s, 1H), 7.57 (s br, 1H), 6.77 (d, J = 2.3
Hz, 1H), 6.71 (dd, J = 2.3, 8.8 Hz, 1H), 4.74-4.67 (m, 2H), 4.15-4.07 (m, 3H), 3.99
(d, J = 5.0 Hz, 2H), 3.93 (s, 3H), 3.66-3.57 (m, 1H), 3.48-3.39 (m, 1H), 2.52 (d, J =
7.0 Hz, 2H), 2.49 (s, 3H), 1.95 (hept, J = 7.0 Hz, 1H), 0.95 (d, J = 6.4 Hz, 6H).

Example 47
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\

S
g\:/z/(\ o~ Ot
OH

rac-3-{4-[5-(4-lsobutyl-3-methyl-thiophen-2-yl}-[1,2 4]oxadiazol-3-yl]-3-methoxy-
phenoxy}-propane-1,2-diol is prepared from 4-isobutyl-3-methyl-thiophene-2-
carboxylic acid and 4-allyloxy-N-hydroxy-2-methoxy-benzamidine in analogy to
Example 45; LC-MS: tr = 1.00 min, [M+1] = 419.20.

Example 48

/
o @
S

0O
) , OH

rac-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-iscbutyl-3-methy!-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl]-3-methoxy-phenoxy}-propyl)-acetamide is prepared from rac-
3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-3-methoxy-
phenoxy}-propane-1,2-diol in analogy to Example 46; LC-MS: tr = 0.96 min, [M+1]
= 476.31.

Example 49

s L)
s

4-[5-(4-1sobutyl-3,5-dimethy!-thiophen-2-yl)-[1 ,2 4Joxadiazol-3-yi]-2,6-dimethyl-
phenol is prepared from 4-isobutyl-3,5-dimethyl-thiophene-2-carboxylic acid and
4, N-dihydroxy-3,5-dimethyl-benzamidine in analogy to Example 21; LC-MS: &g =
1.20 min, [M+1] = 357.35; "H NMR (Ds-DMSO): 5 8.91 (s, 1H), 7.60 (s, 2H), 2.53 (s,
3H), 2.44-2.40 (m, 5H), 2.23 (s, 6H), 1.81-1.72 (m, 1H), 0.89 (d, J = 6.4 Hz, 6H).
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Example 50

O—N Q |
s, L) Jt
T

OH

rac-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl})-
[1,2,4]oxadiazol-3-yI]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared from 4-
[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-2,6-d imethyl-phenol
in analogy to the procedures described in Examples 22 and 17; LC-MS: tr = 1.05
min, [M+1] = 488.09; 'H NMR (Ds-DMSO): 8 7.70 (s, 2H), 7.68 (t br, J = 4 Hz, 1H),
5.53 (t, J = 5.9 Hz, 1H), 5.27 (d, J = 5.3 Hz, 1H), 3.97-3.87 (m, 1H), 3.81 (d,J = 5.9
Hz, 2H), 3.80-3.68 (m, 2H), 3.46-3.37 (m, 1H), 3.28-3.19 (m, 1H), 2.54 (s, 3H),
2.44-2.39 (m, 5H), 2.30 (s, 6H), 1.83-1.72 (m, 1H), 0.89 (d, J = 7.0 Hz, 6H).

Example 51
O—N

Se A \
AR

2-Ethyl-4-]5-(4-isobutyl-3,5-dimethy!-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl}-6-methyl-
phenol is prepared in anaiogy to Example 21 starting from 4-isobutyl-3,5-dimethyl-
thiophene-2-carboxylic acid and 4,N-dihydroxy-3-ethyl-5-methyl-benzamidine; LC-
MS: tr = 1.20 min, [M+1] = 371.04.

Example 52
O—N

s L)
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2,6-Diethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yi)-[1,2,4Joxadiazol-3-yl]-phenol
is prepared from 4-isobutyl-3,5-dimethyl-thiophene-2-carboxylic acid and 4,N-
dihydroxy-3,5-diethyl-benzamidine in analogy to Example 21; LC-MS: tr = 1.24 min,
[M+1] = 385.28.

Example 53

s M\ gk/OH
OH

rac-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,2,4Joxadiazol-3-yl]-
6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from 4-[5-
(4—isobutyl—3,5-dimethyl-th-iophen-Z-yI)—[1 ,2,4loxadiazol-3-yl}-2-ethyl-6-methyl-
phenol in aha!ogy to the procedures described in Examples 22 and 17; LC-MS: tr =
1.10 min, [M+1] = 502.32.

Example 54

il

N-(3-{2,6- -Diethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-y1)-{1,2,4]oxadiazol-3-yl]-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from 4-[5-(4-isobutyl-
3,5-dimethyl-thiophen-2-yl)-[1,2,4Joxadiazol-3-yl]-2,6-diethyl-phenol in analogy to
the procedures described in Examples 22 and 17; LC-MS: tg = 1.10 min, [M+1] =
516.42.

Example 55
O—N
3

S
WA ~

CH

0
Mo
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rac-N-(3-{2,6—Diethyl-4-[5—(4-isobutyI—S-methyl-thiophen~2-yl)—[1 ,2,4]oxadiazol-3-yl]-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide  is prepared starting from
Intermediate A1 and 3,5-diethyl-4-N-dihydroxy-benzamidine following the
procedures described in Examples 21, 22 and 17; LC-MS: tr = 1.09 min, [M+1] =
502.36.

Example 56

8 O RI LOH
) \N)\@O/\SH\E
Cl

' rac—N-(3—{2-Chloro-4—[5—(4—isobutyl-5-methyl—thiophen—z-yl)—[1,2,4]oxadiazol~3-yl]—6-

methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared starting from
Intermediate A1 and 3-chloro-4,N-dihydroxy-5-methyl-benzamidine following the
procedures described in Examples 21, 22 and 17; LC-MS: tg = 1.07 min, [M+1] =
494 .44.

Example 57

O—N | 0 Q
S b — )k/OH
\_/ \N)\QO/{ N
Cl "

rac-N-(3-{2-Chloro-4-[5-(4-isobutyl-5-methyl-th iophen-2-yl}-[1,2,4]oxadiazol-3-yl}-6-
methoxy-phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide is prepared starting
from Intermediate A1 and 3-chioro-4,N-dihydroxy-5-methoxy-benzamidine following
the procedures described in Examples 21, 22 and 17; LC-MS: tr = 1.06 min, [M+1]
=510.40.

Example 58
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S 3

P H
() SN N-.~"OH

To a solution of 3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]Joxadiazol-
3-yl]-6-methyl-phenyl}-propionic acid (42 mg, 100 umol) and DIPEA (39 mg, 300
pmol) in DCM (2 mL), TBTU (32 mg, 100 pmot) followed by ethanolamine (18 mg,
300 pmol) is added. The mixture is stirred at 0°C for 16 h before it is diluted with
EA, washed with 1 N aqg. NaOH solution, dried over Na,S04 and filtered. The
solvent is evaporated and the residue is dried under HV to give 3-{2-ethyl-4-[5-(4-
isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-phenyl}-N-(2-
hydroxy-ethy!)-propionamide (39 mg) as a beige solid; LC-MS: tz = 1.10 min, [M+1]
= 456 .47.

Example 59

N—N
S /N

)/ oH

To a solution of Intermediate A1 (291 mg, 1.47 mmol) in DCM (10 mL), DIPEA (573
mg, 4.44 mmol) and TBTU (474 mg, 1.48 mmol) is added. The mixture is stirred for
15 min before 4-benzyloxy-3,5-dimethyl-benzoic acid hydrazide (396 mg, 1.47
mmol) is added. Stirring is continued at rt for 16 h. The mixture is diluted with
diethyl ether, washed twice with 1 N aq. NaOH solution, once with 1 N ag. HCI
solution, dried over Na>SQ,, and filtered. The solvent is evaporated to give 4-
benzyloxy-3,5<:limethyl—benzoic acid N'-(4-isobutyl-5-methyl-thiophene-2-carbonyl)-
hydrazide (371 mg) as a beige solid; LC-MS: tg = 1.07 min, [M+1] = 451.40. To a
solution of this material in THF (5 mL), Burgess reagent (305 mg, 1.28 mmol) is
added. The mixture is heated to 110°C for 5 min in a microwave oven. The mixture
is cooled to rt, diluted with diethyl ether and washed with brine. The organic exiract
is dried over Na»SOy, filtered and concentrated to give 2—(4-benzyioxy—3,5-dimethyl-
phenyl)-5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,3,4Joxadiazole (348 mg) as an
orange oil; LC-MS: tg = 1.26 min, [M+1] = 433.40. This material is dissoived in
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THF:ethanol 1:1 (20 mL) and treated with a suspension of Pd/C (100 mg, 10% Pd)
in ethanol. The mixture is stirred at rt for 3 h under 1 bar or H,. The catalyst is
removed by filtration and the filtrate is evaporated to give 4-[5-(4-isobutyl-5-methyi-
thiophen-2-y1)-[1,3,4]oxadiazol-2-y]-2,6-dimethyl-phenol (274 mg) as a grey solid,
|L.C-MS: fr = 1.12 min, [M+1] = 343.25.

Example 60

P

rac-1-Amino-3-{4-[5-(4-isobutyl-5-methy!-thiophen-2-yl)-[1,3,4]Joxadiazol-2-yl]-2,6-
dimethyl-phenoxy}-propan-2-ol is prepared starting from Example 59 in analogy to
Example 22; LC-MS: tg = 0.85 min, [M+1] = 416.21.

Example 61
N—N

pog”

rac-2-Hydroxy-N~(2-hydroxy-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-y1)-[1,3,4]oxa-
diazol-2-yl}-2,6-dimethyl-phenoxy}-propyl)-acetamide is obtained as a beige solid
starting from Example 60 in analogy to Example 17; LC-MS: tg = 0.97 min, [M+1] =
474.32.

Examples 62 to 64

s. I\ 3\\/0'*
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Starting from Intermediate C1 and 4-benzyloxy-3-ethyl-5-methyl-benzoic acid, the
following examples are prepared following the procedures given for Examples 59,

- 22 and 17 using either racemic or enantiomerically pure epichiorohydrine:

Example | epichlorohydrine Stereochemistry LC-MS
used of Example tr [min] [M+H]*
62 racemic racemic 1.00 488.47
63 (S) (R) 1.00 488.42
64 (R) (8) 1.00 488.45

Example 62

3G NMR (De-DMSO): & 13.87, 15.53, 16.77, 22.83, 22.90, 29.82, 37.16, 42.14,
62.09, 69.24, 75.96, 119.41, 120.07, 126.18, 127.88, 132.82, 133.24, 138.68,
139.74, 139.94, 158.80, 160.73, 163.72, 172.62.

Example 65

"N—N H
\ETJO%N\/\OH
O

N-(2-Hydroxy-ethyl)-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-
yl]-2,6-dimethyl-phenyl}-propionamide is prepared starting from Intermediate D2
and ethanolamine in analogy to Example 58; LC-MS: {r = 1.00 min, [M+1] = 488.42;
"H NMR (Ds-DMSO): 6 0.88 (d, J = 6.4 Hz, 6 H), 1.87 (hept, J = 6.4 Hz, 1H), 2.22
(m, 2 H), 2.38 (s, 6 H), 2.39-2.45 (m, 5 H), 2.80-2.91 (m, 2 H), 3.11 (0, /= 5.9 Hz, 2
H), 3.34-3.42 (m, 2 H), 4.65 (t, J= 5.3 Hz, 1 H), 7.65 (s, 1 H), 7.68 (s, 2 H), 7.90 (t,
J=15.6 Hz, 1 H).

Example 66
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N—N
. g OH
O -
'e) OH
N-(2-Hydroxy-1-hydroxymethyl-ethyl)-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenyl}-propionamide is prepared starting from

Intermediate D2 and 2-amino-propane-1,3-diol in analogy to Example 58; LC-MS: tr
=0.96 min, [M+1] = 472.25.

Example 67

N—N Q
Eﬂ/% ) H\/\LO/
o)

(3-{4-[5-(4-Isobutyl-5-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenyl}-propionylamino)-acetic acid methyl ester is prepared starting from
Intermediate D2 and glycine methyl ester in analogy to Example 58; LC-MS: tr =
1.10 min, [M+1] = 470.41.

Example 68

N—N Q
Ey/‘fh\ _ H\)LOH

A solution of (3-{4-[5-(4-isobutyi-5-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-
dimethyl-phenyl}-propionylamino)-acetic acid methyl ester in THF (1 mL}), MeOH (1
mL) and 2 N aq. LiOH solution (0.25 mL) is stirred at rt for 4 h. The precipitate that
formes is collected, washed with water and dried under HV to give (3-{4-[5-(4-
isobutyl-5-methyl-thiophen-2-y1)-[1,3 4loxadiazol-2-yl]-2,6-dimethyl-phenyl}-
propionylamino)-acetic acid (9 mg) as a white powder; LC-MS: tr = 0.99 min, [M+1]
= 456.17.
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Example 69
N—-N O/
1\ H
N\/\OH
\ /
_ O

N-(2-Hydroxy-ethyl}-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yi)-[1,3,4]oxadiazol-2-
yl]-3-methoxy-phenyl}-propionamide is prepared in analogy to Example 58 starting
from intermediate D3 and ethanolamine; LC-MS: tgr = 0.99 min, [M+1] = 444.35; H
NMR (CDCl): § 0.88 (d, J = 6.7 Hz, 8 H), 1.83 (hept, J = 6.7 Hz, 1 H), 2.34-2.41 (m,
5H), 246 (t, J = 7.6 Hz, 2 H), 295 (t, J = 7.3 Hz, 2 H), 3.28-3.37 (m, 2 H), 3.57-
3.63 (m, 2 H), 3.84 (s, 3 H), 5.98 (t, J= 5.3 Hz, 1 H), 7.18-7.21 (m, 1 H), 7.44-7.52
{m, 3 H).

Example 70

O—N Q
\ H
glt(\N - HN)\/O
H

(S)-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-y1)-[1,2,4]oxa-
diazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared following the

o~

procedures given in Examples 22 and 17 using (R)-epichlorohydrine and starting
from Example 21; LC-MS: tg = 1.05 min, [M+1] = 474.10.

Example 71

O—N Q
) 3o
Y A~

OH

(R)-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yI)-[1,2 4]oxa-
diazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared following the
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procedures given in Examples 22 and 17 using (S)-epichlorohydrine and starting
from Example 21; LC-MS: tg = 1.05 min, [M+1] = 474.37.

Example 72
Q
)
) : H
H

;

(S)-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yI}-[1,2,4]Joxadiazol-3-yi]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared following the
procedures given in Examples 21, 22 and 17 starting from Intermediate A3 and 3-
ethyl-4,N-dihydroxy-5-methyl-benzamidine; LC-MS: tr = 1.07 min, [M+1] = 488.16.

Example 73
._N

O Q
\ H
9 Y\@/\(\EM
OH

(R)-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl}-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared following the
procedures given in Examples 21, 22 and 17 starting from Intermediate A3 and 3-
ethyl-4,N-dihydroxy-5-methyl-benzamidine; LC-MS: tr = 1.07 min, [M+1] = 488.16.

Example 74
O—N

Q
S \ | S o
SO
H

rac-N-(3-{2-Chloro-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-

methyl-phenoxy}-2-hydroxy-propyt)-2-hydroxy-acetamide is prepared following the
procedures given in Examples 21, 22 and 17 starting from Intermediate A3 and 3-
chloro-4, N-dihydroxy-5-methyl-benzamidine; LC-MS: iz = 1.07 min, [M+1] = 483.43.
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Example 75

O—N | Q
S \ A oH
H

rac-N-(3-{2-Chloro-4-[5-(4-isobutyl-3-methyl-thiophen-2-yI}-[1,2,4]Joxadiazol-3-yI]-6-
methoxy-phenoxy}-2-hydroxy-propyi)-2-hydroxy-acetamide is prepared following
the procedures given in Examples 21, 22 and 17 starting from Intermediate A3 and
3-chloro-4,N-dihydroxy-5-methoxy-benzamidine; LC-MS: tg = 1.06 min, [M+1] =
510.38.

Example 76
_N

O Q
\ H
() \N)q:/\g;h)\/o

rac-N-(3-{2,6-Diethyl-4-[5-(4-isobutyl-3-methyi-thiophen-2-y1}-[1,2,4]oxadiazol-3-yl]-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared following the
procedures given in Examples 21, 22 and 17 starting from Intermediate A3 and 3,5-
diethyl-4,N-dihydroxy-benzamidine; LC-MS: tr = 1.07 min, [M+1] = 503.25.

Example 77

N—N
f

\ 7/

4-[5-(4-Isobutyl-3-methyl-thiophen-2-y1)-[1,3 4Joxadiazol-2-yl]-2,6-dimethyl-phenol is
prepared in analogy to Example 59 starting from Intermediate A3; LC-MS: tg = 1.12
min, [M+1] = 343.21; "H NMR (CD30D): § 0.97 (d, J = 6.7 Hz, 6 H), 1.84-1.96 (m, 1
H), 2.30 (s, 6 H), 2.52 (d, J = 7.0 Hz, 2 H), 2.56 (s, 3 H), 7.32 (s, 1 H), 7.66 (s, 2 H).
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Example 78
N—N
o\
-/

Alkylation of Example 77 with 2-bromoethanol following the procedure given in
Example 12 gives 2-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-
2 6-dimethyl-phenoxy}-ethanol; LC-MS: tg = 1.09 min, [M+1] = 387.30.

Example 79

N—N
\

~""OH

Alkylation of Example 77 with 3-bromopropanol following the procedure given in
Example 12 gives 3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl}-[1,3,4]oxadiazol-2-yl]-
2,6-dimethyl-phenoxy}-propan-1-ol; LC-MS: tr = 1.12 min, [M+1] = 401.30.

Example 80

2-Hydroxy-N-(2-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl}-[1,3 4]oxadiazol-2-yl}-2,6-
dimethyl-phenoxy}-ethyl)-acetamide is obtained from Example 78 following the
reaction sequence described in Example 35; LC-MS: tz = 1.05 min, [M+1] = 444.30.

Example 81

N—N Q
S /A H

\_4
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2-Hydroxy-N-(3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1 ,3,4]oxadiazol-2-yl]-2,6-
dimethyl-phenoxy}-propyl)-acetamide is obtained from Example 79 following the
reaction sequence described in Example 35; LC-MS: tr = 1.07 min, [M+1] = 458.30.

Example 82

N-N Q
B A neH
\ / A~ N

OH

N-(3-{2-Ethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide  is  prepared  from
Intermediate C2 and 4-benzyloxy-3-ethyl-5-methyl-benzoic acid following the
procedures given for Examples 59, 22 and 17; LC-MS: tg = 1.00 min, [M+1] =
488.45.

Examples 83 to 85
N—N

\S/ /O\ NHR
O

Starting from Intermediate D4 the following examples are prepared in analogy to

previous examples:

: LC-MS
Example in analogy to R
Example tr [min] [M+H]*
83 66 COH 0.96 472.46
OH

84 67 0 1.07 470.21

. ‘)I\O/
85 68 0 1.02 456.42

u"‘)kOH
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'Example 36
N—O Q
H
S {2 )\\/O

2-Hydroxy-N-(2-hydroxy-3-{4-[3-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxa-

diazol-5-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared starting from
Intermediate E1 and 3,5-dimethyl-4-hydroxy-benzoic acid following the procedures
given in Examples 21, 22 and 17; LC-MS: tr = 1.05 min, [M+1] = 474.26; "H NMR
(Ds-DMSO): § 0.90 (d, J = 6.7 Hz, 6 H), 1.78-1.90 {m, 1 H), 2.33 (s, 6 H), 3.68-3.84
(m, 4 H), 3.87-3.97 (m, 1 H), 4.06-4.12 (m, 1 H), 5.25-5.31 (m, 1 H), 5,53 (t, J/=5.6
Hz, 1 H), 7.45 (s, 1 H), 7.68 (t, J = 5.9 Hz), 7.83 (s, 2 H) (some signals under

solvent resonance).

Example 87

\_/

_ /E/\Nl-b
H

rac-3—[4—(3—Amino—2—hydroxy—propoxy)—3,5—dimethyl—phenyl]—1—(4—isobutyl-3,5—
dimethy!-thiophen-2-yl)-propan-1-one is produced starting from Example 9 following
the procedures given in Example 22; LC-MS: tz = 0.87 min, [M+1] = 418.27.

Example 88

\ /
?\\6,}\3
HO H
To a solution of rac-3-[4-(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(4-
isobutyl-3,5-dimethyl-thiophen-2-yl)-propan-1-one (545 mg, 1.31 mmol) in DCM (27
ml), DIPEA (270 mg, 2.09 mmol) is added. The mixture is cooled to 0°C before
methanesulfonyichloride (180 mg, 1.51 mmol) is added. Stirring is continued at 0°C
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Exanpl e 95 1H NVR (CDCI3): 80.90 (d, J= 6.4 Hz, 6 H),
1.20 (t, J= 7.3 Hz, 3 H), 1.77 (hept, J = 6.4 Hz,
1H), 2.25 (s, 3 H. 2.35 (d. J= 6.4 Hz, 2 H), 2.39
U 2.46 (s, 3 H, 5261 (q, J= 7.6
W‘%.zc"’z%’ﬂ%‘f%s (m 2 H), 3.00-3.10 (m 2 H), 3 sgér's‘“’.[%zi’ﬁj’)(ﬂr%"m

1 H), 3.68-3.84 (m 4 H), 4909-4.15 (m 1 H), 4.14
(s, 2 H, 6.88 (s, 1 H, 6.89 (s, 1 H, 7.05(t, J =
for51(h.Hhe fnidte nmmdewmmm washed with water, dried over MgSO.,

fi Itﬁré-:%i aglkcéﬂn{céat%&leg gQ ﬁgﬁ;ﬁqrbé@&ué ¥ty oS grhBhPBn prep.
Tlﬂbieﬁeir%ihy Dmnemvtaih rn@ hyid oD Xyl WYQWGZNWM%W@@ [3-(4-

QMg gV 9DIop R ) SHETEY 4 B AT RO 04 PAePY )
maﬂgnéa%h%sa&&d&sﬂ!r@dé%y Sy Lehasz agi=diings min, M+1] =
LCENE TR O, 70 m i [ M) =

496.24.

Example 89

\_/

To a solution of Intermediate B5S (300 mg, 1.27 mmol) in MeOH (11 mL), NaOH
(2.03 g, 50.7 mmol) followed by 4-hydroxy-2-methoxy-benzaldehyde is added. The
mixture is stirred at 70°C for 1 h then at rt for 16 h. The mixture is diluted with
diethyl ether, 25% aq. HCI and sat. NaHCO; solution so that the pH of the ag.
phase is about 7. The org. phase is separated and the aqg. phase is extracted once
more with diethyl ether. The combined organic extracts are dried over MgSOa,
filtered and concentrated. The crude product is purified by CC on silica gel eluting
with heptane:EA 7:3 to give 3-(4-hydroxy-2-methoxy-phenyl)-1-(4-isobutyl-3,5-
dimethyl-thiophen-2-yl)}-propenone (270 mg) as a yellow solid; LC-MS: tr = 1.07
min, [M+1] = 345.18. This material is hydrogenated as described in Example 7 to
give 3-(4-hydroxy-2-methoxy-phenyl)-1-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-
propan-1-one (203 mg) as an orange oil; LC-MS: tr = 1.07 min, [M+1] = 347.19.

Examples 90 to 99
0O

N/ PHENYL-OR

The following examples are prepared in analogy to previous examples:



15508. 42. Exanp
20071080542PCT/ 1132007/ 050070 93

3,5-d inethyl-thiophen-2-y1)-11
| -2-y1]-2,6-d
y? phenoxyypr opane- 1 2-di ol

3-{4-[5-(4-1so0

wo%)‘gf}% 9%3 d iazo

le 101 WO

but yl -

PCT/IB2047/050079

is prepared starting

frominternediate C3 in anaBd)gy to Exanple 28; LC M

tR=1.05 mn,

[ Mr1]

= 431.39. 5 Exanple 102

rack 2- Hydr oxy- N- ( 2>hydr oxy-3-{4- 15t (4-i sobutyl- 3, 5-di
met hyl - t hi ophen- 3-
[ 1,13, 4] oxadi azol - %1% 2, 6- di et hy| - phenoxyl - proPy.:Q -MS
et amg{gi pregakedgfirom 10 Exanple 101 fol [jow ng
e procedur%s gilven £n 6 3b and@l7; LGN t[+H]
€ 0. 98 miateridiM+-1]| = 488. 21. Exanpl ¢ 103 min
B5([S) 2- Hydr oxy- N-{( % dr oxy- 3-{4-1b- (4-1i sobuty f 3, 15 d
i met hyl -t hi ophen-|22y1#-1 [ 1, 3, 4] oxad
I azjol - 2-y1] - 2, 6- i ket hyl - phenoxy} Pront | yacetam de i s
obtiai-ned by -chirgl—+esgluti-on re—conpotndof
@<a|”mt@rrﬁé2ﬂ’ath5lﬂF’LG,(7n hti onaty phdsé.15 | 359.26
(Chiiral pack AD); {LC- ME: mon, 1M+l] S
488 43.5- ¢ YEanplle 104
2007/@@%25?%|1132007/
benzaldehyde
91 | Intermediate BS, | 1,7 H 117 | 373.28
3,5-diethyl-4-
hydroxy-
benzaldehyde
92 Example 90 8 1.08 | 43340
93 Example 91 8 111 | 447.49
94 Example 9 22,17 ) f .| 102 | 476.45
95 Example 90 22,17 1.02 | 490.29
96 Example 91 22,17 . | 1.04 | 504.28
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J)OH /CH OH
(R) - 2- Hydr oxy- N- ( 2- hydr oxy- 3-{415- (4-i sobutyl1-3,5-dim
et hyl -t hi ophen-2-y1) -
xadi azol - 2-y11- 2, 6-di net hyl - phenoxy ;ﬁﬁzgy
W(g%ﬁg?asﬁh&ge is obtained by chiral resolution i)?P hostTo
conmpound of Exanple 102 by HPLC on a chiral
stationary phase 5 (Chiralpack AD): LCMs:. tR = 0.9

g}gt hg&aﬁ?lé@i %DJE;Ttgbe %:13?”61 hny{xlty“\/O 099 | 478.48

i ophen-2-y1) 11, 3,[41oxad i. =y1] - 6-aret hyl 1Q phenol

is prepared in anal ogy to le 59 starting |from
FaterrediateG3

genzyl B%am@e@)hyl-ﬂ, B8t
1.17 mn, [M11=(371.10Q.
15(R) - 3-{ 2- Et hyl -{445- (4
n-2-yl) 11, 3, 41oxadi azol
net hyl - phenoxy} - pr opane

S Sy’ 21 BR%,

200[7/ 080542PCT/ 1132007/
rack N- ( 3- 12- Et hyl |- 445- (
en-2-yl yo , 3,4] gxad i azol -
6=rnethyt=phenoxy)-2-hyd Toxy-propyl )-2-hyd
roxy-acetamid e is prepared from Exanpl e 105
Exfantple®i5ng t he procedures gi ven in Exan'pl es 35 and 17;

N D&, 50.86 (M 6l 6 T)29 2070 v 2 FE RIS Tyl 08, (hept, J
= 6.4 Hz, 1H), 2.25 (s, 3 H), 2.35 (d, J= 6.4 Hz, 2 H), 2.39 (s, 3 H), 2.46 (s, 3 H),
2.61(q, J= 7.6 Hz, 2 H), 2.88-2.98 (m, 2 H), 3.00-3.10 (m, 2 H), 3.39-3.51 (m, 1 H),
3.68.3.84 (m, 4 H), 409415 (m, 1 H), 414 (5,2 H), 6.88 (5. 1 H), 689 (. 1 H)
7.05(t, J = 5.0 Hz, 1 H).

aci d; L%,Q\/E;: 1t1R = 510.42
D6 NN
5- diorethyl -|t hi ophe

$ prepared flrom
B, LG M5y 6 R 5 1b 0624 45
) _."% g\ ) '

8, 5-dl met hyl - t hi oph

Example 100

Q
7y Jo

rac-N-(3-{2-Chloro-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl}-[1,2,4]oxadiazol-3-
yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared following
the procedures given in Examples 21, 22, and 17 starting from Intermediate A9 and
3-chloro-4,N-dihydroxy-5-methyl-benzamidine; LC-MS: tr = 1.10 min, [M+1] =
508.42.

Example 101
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(R -N-(3-{2-Ethyl -415-(4-i sobutyl-3, 5-di nmet hyl -t hi oph
en-2-yl)41, 3, 41oxadi azol - 2-y1] -
6- met hyl - phenoxy} - 2- hydr oxy- propy1) - 2- hydr oxy- acet ani

wogzﬁg;é@gﬁ?epar ed from 10 Exanple 105 fol | ow nﬂcizﬂ?gmmsoom

es given in Exanples 35 and 17 using
epi chl orohydrine; LCGMs tR93 1.01 mn, [M1l]=
502. 42. Exanpl e 109
15(S) - N—(3 {12=Ht hyl - -(4-isobutyl-3,5-dinethyl-th

3 L 4 i azo| - 2-y11-
ro ) - 2- hydr oxy- acet am

i de i ' bl 05 following the
ures given in anpl es”35 and 17 using (R)-
hydri ne; LC Ms: tR = 1.01 mn, [M1] =
20 Exanple 110

3- {NQ? éé Eégz%ﬁ {cﬂﬁﬁ%@QV%%}ﬂ@ﬁﬁéﬁ?yo% Aoxadiazol-2-y11.2, E—;illmtethyi

phenh@pfhenemangt) 24diol, ig prapsad s artlng from¥ termed:ate 03 in analogy to

Exh 87 ¥y pi onam de is
6?“8@%?%% P@'ﬁq‘? nt{rﬁienﬁ'h a[wlq&tlinpéaér?al ogy to Exanple
LCG-MS: tR = 1.03 min, [M1] = 456.23. 5 Exanple
111
Examide M8r oxy- 1- hydr oxynet hyl - et hyl ) - 3- { 4- [ 5- (4- i sobut
yl -3, 5-di mejhyj -t hi ophen- 2- O
YD41, 3,4 OXdI\ZO 1]-2,6-diy

' - phenyl } - propi on

tR = Q.97 mi n, =486 97 Example 112
po—( 4- Isobutyl 3,5-dinmethyl-th
-2 y1l) 41, 3, 4] oxad iazol -2-yl]-2,6-d 'nethyl- 15
rad[o t fﬂ%@l@y mmy@(@rsbgu@mecs Hifn i BRs6E8er-D -
n rre

ate In follow ng the procedures given in

[1.84denadiazob2- i aimelhgl- N@nqm}@rqpmg,aqﬁt@{nldpwq] prepared from

Exgé%?%é}aa f&llﬁvg% ﬁ@g@gﬁgeséﬂgg in %XQ %23(521‘% aléd'176 LEC-MS: tg =

0.98 id)n, [M+3p=@88.8.H), 2.37 (s, 3H) 238242(m 2
H, 2.45 (s, 3 H, 2.82-2.92 (m 2 H), 3.73 (s, 2 H),
7.59 (s, 2 H.

Example 103

Q
N—N
se Al Y A _PH
\ 4 N

(S)-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)}-
[1,3.4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is obtained by chiral
resolution of the compound of Example 102 by HPLC on a chiral stationary phase
(Chiralpack AD); LC-MS: tz = 0.98 min, [M+1] = 488.43.

Example 104
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20 Exanple 113: GIPyS assay to determ ne EC50 val ues
GIP1S bi ndi ng assays are perforned in 96 well
mcrotiter plates (Nunc, 442587) in a final volume of
Wogz)%)"“gé usi ng menbrane preparations of CHO g&ideSon7/050070
pr 5 ng 25 reconbi nant human S1 Pl receptor. Assay
conditions are 20 nmM Hepes 94l uka, 54461), 100 niV
NaCl (Fluka, 71378), 5 mM Mgd 2 (Fl uka, 63064), 0.1%
BSA WO ZOOW—980542PCT1113200 050070 97 (Cal bi ochem
. 5% DVBO ( Fl uke,
‘ 3 ham Bi osci ences,
SJ1320@7 is ' orrpounds are di ssol ved
and & luted in 1009 DI\/SO and pre-incubated at room
tenpeyature for 30 mn in 150 pl of the above assay
buffér, in the absence of 35S- 5 GIPyS. After

(RI2tiytiray- MH‘(2 BYdpixy-{BESAAFoSY-3 halimetinl thiephen-2-yl)-

0.5 RESRES1lo BeBb B ES BB ok 1Bt oy e

resPldbf dfivhé |cbﬁ1§bﬁnd ARG )1 onsnyngpac:am h chiaalvaatiarary phase
from Packard

osci ences, es are washed
(CHITARRKAD S beMES ORI D8R 7000 305 | dir ed.
seal ed at the bottom and, after addition of 25 pl
M croSci nt 20 (Packard 10 Bi osci ences, order#
Exeop6203, seal ed on the top. Menbrane-bound 35S- GTP7S
is neasureqmeth a TopCount from Packard Bi osci ences.
EC 50 js3 t jonceqts ati on of agoni st inducing 50 A)
R MEXi @ fic 35S- GIP1S binding. Specific
bi ndi po i subtracting non-specific
i ndi from maxi mal binding. Maximal binding is
t he apount of cpm bound to the Multiscreen plate in
the gresence of 10 pM of S1P. Non-specific binding is

2- Ethﬂ-ﬁ[ﬁi(misolﬁtberﬁddln@tmyi—th|bphem26ﬁh)e[é I oaadiagwi-gi-6imethyl-

P o BTRRATEH 1 ABABBLLE T Re ST e o Bt Faial € and 4-

beNA/I8E53-WRiyR 5B MITbaRsbieasiar ICMaSt @ L he7mrihhidgk1] = 371.10.
descri bed "above: "Tabl e 1: Conpound of Exanple EC 50

[MA 3 5.8
Example 106

N—N
R

\ 4 H
OH

(R)-3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yIH1 ,3,4]oxadiazol-2-yl]-6-
methyl-phenoxy}-propane-1,2-diol is prepared from Example 105 in analogy to
Exampie 8; LC-MS: tg = 1.06 min, [M+1] = 445.40.

Example 107

N—N Q
s. H
\ /\(\HNL/O
OH
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2007/ 080542PCT/ | B2007/ 050070 98 Exanpl e 114:
Assessrrent of In vivo Efficacy The efficacy of the

g#glgs of Formula (1) is assessed by nmeasgyingoidicnzo
CI rculating |ynphocytes after oral adm nistration of

3 to 30 ng/kg of a conpound9f Formula (1) to

nornotensive male Wstar rats. The aninmals are housed
ra¢g-N-@-{2nkethgl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,3 4]oxad|azol—2—yI]

6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from
Example 105 following the procedures given in Examples 35 and 17; LC-MS: tr =
1.03 min, [M+1] = 502.50.

Example 108

- 0
s. 4\ A _PCH
N/ N

OH

(R)-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yi)-[1,3,4]oxadiazol-2-yl]-
6-methyl-phenoxy}-2-hydroxy-propyi)-2-hydroxy-acetamide is prepared from
Example 105 following the procedures given in Examples 35 and 17 using (S)-
epichlorohydrine; LC-MS: ir = 1.01 min, [M+1] = 502.42.

Example 109

N—N Q

se 4 ¥ J
N
H

Owe
T

(S)-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-y1)-[1,3,4Joxadiazol-2-yl]-
6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is  prepared from
Example 105 following the procedures given in Examples 35 and 17 using (R)-
epichlorohydrine; LC-MS: tgr = 1.01 min, [M+1] = 502.41.

Example 110

N—N
S I\

H
C N~ OH
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5 controlled conditions wth a 12 h-light/dark cycl e,
and have free access to normal rat chow and dri nki ng
water. Blood is collected before and 3, 6 and 24 h
05% sofipug adnministration. Full blood is supiffdefkam
ol ogy using Advi a Hemat ol ogy system (Bayer
Di agnostics, Zurich, SwitzefPBand). Al data are
presented as nean SEM Statistical anal yses are

N-(Seifdnomg éthyy)-3-0-fRtd-isobetybB, Mme&%@l@m@v’kyiﬂéa%wadlazol-

2 BB SRRl B, Bl DA tHete 05

anhg 9 td Exadpiesss; @iGMS: dg whiedB miry [.+0}5. 456.28s an
exanpl e, Table 2 shows the effect on |ynphocyte
counts 6 h after oral 15 adm nistration of 10 ngy/kg
Ex@fnfi@MRgunds of the present invention to nornotensive
‘male Wstar rats as conpared to a group of animals
treat edvalt’}*\ Yehi ¢l esonly. HTabI e 2: Conpound of
Exa. PiiC DY TR v [3

N-(2-Hydroxy-1-hydroxymethyl-ethyl)-3-{4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-
y1)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenyl}-propionamide  is prepared from
Intermediate D5 in analogy to Example 58 using 2-amino-propane-1,3-diol; LC-MS:
tr = 0.97 min, [M+1] =486.27.

Example 112

(3-{4-[5-(4-Isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,3,4]Joxadiazol-2-yl]-2,6-dimethyl-
phenyl} -propionylamino)-acetic acid is prepared from Intermediate D5 in following
the procedures given in Examples 67 and 68; LC-MS: tg = 1.05 min, [M+1] =470.49;
"H NMR (Ds-DMSO, 100°C): § 0.86 (d, J = 6.7 Hz, 6 H), 1.76 (hept, J = 6.7 Hz, 1H),
2.23-2.32 {m, 2 H), 2.35 (s, 6 H), 2.37 (s, 3 H), 2.38-2.42 (m, 2 H), 2.45 (s, 3 H),
2.82-2.91 (m, 2 H), 3.73 (s, 2 H), 7.59 (s, 2 H).

Example 113: GTPyS assay to determine ECs values

GTPyS binding assays are performed in 96 well microfiter plates (Nunc, 442587) in
a final volume of 200 I, using membrane preparations of CHO cells expressing
recombinant human S1P1 receptor. Assay conditions are 20 mM Hepes (Fiuka,
54461), 100 mM NaCl (Fluka, 71378), 5 mM MgCl; (Fluka, 63064), 0.1% BSA
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wo 2007/ 080542PCT/ 1132007/ 050070 99 Clains 1. A
compound sel ected fromthe group consisting of
t hi ophene conpounds of the Fornmula (1), 5 For mul a

WO(ZJ“@ %rel n 10 A represents *-CO CH=CH,  peraB2007/050070
-, *-CO-CH2-NH, wherein the asterisks

i ndi cate the bond that is I Briked to the thi ophene

group of Formula (0; 15RI represents hydrogen,
(Catbioeliem, d26609) HugMoBBPh{BigmMR2 G-é127s 8150 %@o@uka 41644),

50n5hF ooSie TG rnerenait Evasmichyy SUERRT. TRBLPRGH 74 Tes

cor‘n?@ﬁﬁ@sphﬂe dREoIEH ERleudMted Rﬂmew BMS0 %nhyp‘feﬂgﬁmated at room
, et hox or hal o RS re esen 35
terpgerabige for .’Q‘gmuaurw%b utof mekg 9ve g$sqyalpnﬁ§éﬂ1n t g@@sence of *S-

GTPYyS. After addition of 50 ul of **S-GTPyS, the assay is incubated for 1 h at rt.
The assay is terminated by' transfer of the reaction mixture to a Multiscreen plate
(Millipore, MAHFC1H60) using a cell harvester from Packard Biosbiences, and the
plates are washed with ice-cold 10 mM NayHPO4/NaH:PO4 (70%/30%), dried,
sealed at the bottom and, after addition of 25 pl MicroScint20 (Packard
Biosci_ences, order# 6013621), sealed on the top. Membrane-bound 35S~GTPyS is

measured with a TopCount from Packard Biosciences.

ECs is the concentration of agonist inducing 50 % of the maximal specific *S-
GTPyS binding. Specific binding is determined by subtracting non-specific binding
from maximal binding. Maximal binding is the amount of cpm bound to the
Multiscreen plate in the presence of 10 pM of S1P. Non-specific binding is the

amount of binding in the absence of an agonist in the assay.

Table 1 shows the ECsy value of some compounds of the present invention. The
ECs values were determined according to the method described above:

Table 1:
Compound of Example | ECs [nM]

5.8

84

7.5
16 5.5
50 2.1
58 7.5
70 1.1
109 04
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R6 represents di-(hydroxy-Cl4-al kyl)-Cl4-al kyl,

2, 3-di hydr oxypropyl, -CH2-(CH2) nNHCORG64,

- CH2- ( CH2) n- NHSO2R63,

%ﬁ%%}. 5 ( CHR66) p- CHR66- CONRG1R62, * - PCT/IB2007/050070

( (OH) - CH2- NR61R62,

-(CH2), -, CH( OH) - CH2- NHCGR6498-(CI—|2),CI—|(C]—|)-CI—I2-

NHSOZR63, - CO-NHR61, hydr o:(Ey, hydr oxy- C24- al koxy,
Exdimplényl dd vAgse@smankyl in-viva Eficagkoxy, 1-gl yceryl,

2, 3-di hydr oxypr opoxy, 2-hydroxy-3-nethoxy-propoxy,
TheCﬁﬁiZacy( OFihen CROIRERIS oDBepmpiH) s -agsesF®y by measuring the

S YR LT g s SR o

Fonml}lef(l)Rﬁz]orrrNt@@n}%maI@WBﬁmmsk RB& -ankfalRate housed in climate-

represents, hydr t hyl eth dr eth
conit i Ry ey M 2y e PRRLEAHCYER: 20l IRV DS Zhra o, noma
rat%h@lﬂaﬁﬂ HﬁﬁﬂM Iﬂ.b!a'ter Qidddd@%‘é}{@ét@@ﬂeforéaﬁﬁ% 6 and 24 h after drug
al koxy 4}/@' o - am noet hyl , Cl14- al kyl am naq) et

adgur(latrat(cml lporais ﬁ@[ngf:qsw to SPSENARY Hping Advia wematology
Rgxyethyl, O 2-(Cl4- -
Sy&%m@%gbybga@@%?pwﬂiss@%ﬂ% %pr esents hydr ogen
or nethyl; R63 represents net h% et hyl
A!I2da1;§omexpmsamed as rree:m)xg/@ﬁM| tat,@tlcpghqmlms are performed by

anslyat e eeanee iy inTR) e Ahendi oM and fig SiuceptNpwman-
Kelw! prodédiet iyt mm'tm‘reorhpénis@saﬁhe oell hypothesis is rejected when p <
- 2-nmet hyl am no-ethyl; R65 represents hydrogen; R66
presents hydrogen or hydroxy; and in case R66
represents hydroxy, R65 may in addition repr esent

hydr oxy; mrepresents the integer 1 or 2; %?2
Asr aprexesite, Bable 2 shows ther alfed shiyninocyts éBF%‘ée {s affer oral
adffinidratiifor #Ph llﬁ% Bﬁé&nﬁou% §5®Bsredent knvEkYioh o normotensive
adarigon repre d R/ represents hydrogen
M1 WVistak yats asrcohmamg@tq 2 Sraumofsarimslsrated ith vehide only.
corrpound according to claim1, wherein R6 represents
- (hydr oxy- Cl4-al kyl ) - &ha-al kyl ,

TaBIo’32dl hydroxyproPYI - CH2- (CH2) n- NHC(R64,
- CH2- (CHR) n- NHSCR

Compound of Example | Lymphocyte counis
23 7312
46 -77 13
50 -93 +1
64 -66 + 1
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10 (CH2) k- ( CHR66) p- CHR66- CONR61R62,

- (CH2) nCH( OH) - CH2- NR61R62, - ( CH2) nCH( OH) -

CH2- NHCOR64, - ( CH2) nCH( OH) - CH2- NHSO2R63, - CO- NHR61,
woielrssssz hydr oxy- C2- 4-al koxy, d i-(hyd PCT/IB2007/050070

roxy- Cl4-al kyl)-Cl4-a | koxg9 1 -g lyceryl, '

2- hydroxy 3- nmet hoxypr opoxy, ¥ OCH2- (CH2) r n- NR61R62

- (CH2) m NHCOR64, - OCH2- ( CH2) mMNHSO2R63,

C'é'@éHz CH( OH) - CH2- NR61R62, - OCH2- CH( OH) - CH2- NHCOR64,

- OCH2- 15 CH( OH) - CH2- NHSC2R63, - NR61R62, -NHCOR64
~or -S2NH R61. 3. A conpound accord};pg to claiml % )
1. A comneped selectas regeifesaroup gorsisting ot thiorheegosgpounds of the
F"Ymﬁg' n the asterisks indicate the bond that is

to the thiophene group of Formula (I). 4. A

conpound according to R iml (R 2, wherein A 7

represents *-CO CH2- CH2-\, whergin the asterisk

i ndi cates the bond that iys— [

gr oM of Fob . 5. Aco und according to claim

1 ort Z;

20071080

asteri sk

113200710070 02 wherein the
ates the bohd at is linked to the

~thi ophen of Formula (I) ~ 6. A conpound
accordiggd) to clgm 1 or 2, V\,herFeTn A represents 0O
Nl -t1 . A conpound according to any one of clains 1

to 6, wherein al rdpme¥8adl hydrogen or nethyl. 10 8.
A conpound according to any one of clains 1 to 6
wherein al represents hydrogen. 9. A conpound
whaetordi ng to any one of clainms 1 to 6, wherein R
represents a nmethyl group. 15 10. A conpound
according to any one of clainms 1 to 9, wherein R2

A reSREesE MtEOaTH=S PR U-EI0-GHpOH -, *-CO-CHANHA conpound
accordi ng to any -one of cI aimns 1 to 10 wherein R3

~.rep nts .20met hyl , hyl ,_.n- pr@py |sob_utyl

T2¢ A cyripound at d|n to an cRairs 1 to
10, V\,h ein R3 rep esen S a oup

N—

wherein the asterisks indicate the bond that is linked to the th;ophene group of

Formula (I};
R’ represents hydrogen, methyl, or trifluoromethyl;
R? represents n-propyl, isobutyl, or cyclopropyimethyl;

R® represents hydrogen, methyl, trifluoromethyl, ethyl, n—propyl, is’oprolpyl, or

isobuiyl;
R* represents hydrogen, Cq4-alkyl, methoxy, or haiogen;

R® represents hydrogen, Cis-alkyl, Ci4-alkoxy, or halogen;
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25 13. A conmpound according to any one of clainms 1 to
12, wherein R4 represents nethoxy, and R5 and R7
represent hydrogen, or wherein R4 represents hydrogen
and RS represents nethyl, ethyl, or nmethoxy and fie
represents nethyl, ethyl or h@dfogen. WO

2007/ 080542PCT/ | 132007/ 050070 103 15. A conpound

Rﬁfgmédzﬁtgsﬂﬁ(y go@n@1_§§gk®|)acgﬁgﬂ(%0% Bajlhydgﬁfﬁbar:bpw -CHo~(CH2)n-
B D AR o (e e R o3 CONRTR

o P

NHSORH, ngQ- glkg%ﬁ} diyeroody, d’iydrcmsaj (P m[lda:zy, dhéyeroxyRe 1_4-alkyl)-C1.4-
represents Yy en,. R5 re resepts a ne rou
alkgiy, Férglyesn@,sﬁ%l *’@EMWP @%UB hvﬂwxyl%ﬂe&hg Finqyy, -OCH:-

 (CRGRONESTEP2t O _ ot Og%%g aheorl tock- %WBBQRGB ~OCH,-

r épresents hy represents a ne EQOX grou
Cmﬁn-i)mHQd‘ﬂRGéRSﬁt S d)GszBH(QHhOdﬂnNHCOR 19. -@CHz CH(OH) CH,-

i i jailme 1 to 12,
nﬂﬂg % @Q'g(n{) gh%@éﬂ'&ﬁ R5 represents a
met hyl group, and R7 represents a chlorine atom 20.

A compound according to any one of clains 1 to 19,
V\mresanTRGNde@gersemthyl ethyl, 2- hydroxyethyl 2-hydroxy-1-hydroxymethyl-

et@ﬁ’coré@éﬁ?"dﬁyﬁp%’% f%@?@yteg%i mﬁgﬁ%%@bl 3Cia

alkosppRPINt 2-arhBdait ( Qbmi.}nkﬁuﬁ!ﬁﬁo)@mm Q%E(cmlemm)ammo)ethyl

k represents Q, p represents 1, and

carhspymashy!, hydpog@kylcarboxymzthy}\ cor%@ﬁmﬂ)XM@%Fm n®to 2+Cis
laims 1 to 19, wherein R6 represents 25 '
al%ﬁ% - CH2- NHCOR64. 23. A conpound accordi ng
to any one of clains 1 to 19, wherein R6 represents
- CH( OH) - CF12- NHCOR64, wherein R64 represents
Wrﬁﬁ?rﬁtéth‘!;dlrog% OZAT‘etRY’conpound according to any one

of clains 1 and 3 to 19, wherein R6 represents
2, 3-di hydroxypropoxy. 25. A conpound according to

-R%| mpresenmhenethy[ \mgﬂoozmmmw oz{mé'mwmm 1 02ethylamino,

ethylam nroe%?glnﬁethyp(}mo - O GG

R% represents — hydroxymethyl, aminomethyl, methylaminomethy!,

dimethylaminomethyl, 2-aminoethyl, or 2-methylamino-ethyl;
% represents hydrogen;

R®® represents hydrogen or hydroxy; and

in case R% represents hydroxy, R® may in addition represent hydroxy;

m represents the integer 1 or 2;
n represents 0, 1, or 2;
k represents 0O;

p represents 0 or 1; and
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wherein the asterisks indicate the bond that is

l'i nked to the thiophene group of Formula (1); 5 Rl
represents hydrogen or nethyl; R2 represents n-propyl
or isobutyl; R3 represents hydrogen, nethyl, ethyl,
n-propyl, isopropyl, or isobl@yl; R4 represents

hydr ogen or nethoxy; R5 represents hydrogen,

014-al kyl, or Cl4-al koxY; 10 R6 represents hydroxy;

. hydroxy- C2 4-al koxy: 2, 3-di hydroxypr opoxy;

in S4¢.5 EpeTAIS boRERY MRS (CeRs St AR ro2:
- OCH2- CH( OH) - CH2- NHCOR64; - OCH2- CH( CH) - CHrNHSOZR63
or -CF12- CH2- CONHR , wherein R is 2-hydroxyethyl,

R HﬁareﬁeyliSthdganyﬁekmhyl arialogesydr oxycar bony! met hyI
or met hoxycar bonyl net hyl; R61 and R62 represent
hydrogen; 15 R63 represents methyl; R64 represents

andwiiexerRbhy! , net hyl am nonet hyl, or
2-met hyl am no-ethyl; mrepresents the integer 1 or 2;

and R7 represents hydrogen, Cl4-al kyl, or hal ogen. 20

2 Kooy BudfMBTARER S L bR aan o s
Crissaiiylf V2, 3- dFRﬁ/drr@mﬁepm scwetm%pNHC@RP“hyJCHﬂ@Hz)n NHSO,R®, -

(CHE RS R Bl By ClrpCPRABR NERIRA. L(CHACH(OH)
CHERHETHRS 190, CH(GHNCH,-NHSO,R®, -Co-NHR‘“, hydroxy, hydroxy-Co.
s-alkoxy, di-(hydroxY—C1_4-aIkyI)-Cq4—alkoxy, 1-glyceryl,  2-hydroxy-3-methoxy-
propoxy,  -OCHx-(CHy)m-NRE'RE?, -OCH-(CHg)m-NHCOR®,  -OCHa-(CHa)m-
NHSO,R®, -OCH,-CH(OH)-CHp-NRE'R®, -OCH,-CH(OH)-CH,-NHCOR®, -OCH,-

CH(OH)-CH»-NHSO,R®, -NR®'R®2, -NHCO-R%, or -SO,NH-R®".

3. A compound according to claim 1 or 2, wherein A represents

*.CO-CH,-CH,,
-~ O -

ROMRY

N—N

wherein the astensks indicate the bond that is linked to the thiophene group of

Formula (l).

4. A compound according to clam 1 or 2, wherein A represents
*—CO—CH;}—CHgm, wherein the asterisk indicates the bond that is linked to the

thiophene group of Formula (1).

5. A compound according to claim 1 or 2, wherein A represents

< /N —
T
O—N
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25 wherein the asterisks indicate the bond that is

i nked to the thiophene group of Formula (I). WO

2007/ 080542PCT/ 1132007/ 050070 105 ‘
WB2007%08054dr oxy- 3, 5- di net hyl - phenyl y1- (4- i sobuPGTIE0¢5/15H70

yl -t hi ophen-2-y1)- pr openon@

1-(3,4-diisobutyl-thi ophen y1) - 3- (4- hydroxy-3, 5-dim

et hyl ; phen - n
whfrgxétgg Oqgt%ri%(upgrc%?% bon% theit) is ilnﬁd ht§? dthngsog’hgp%i%oup of
Fothbwl {)phenyl) - pr opan- 1 one; '
344-((S) -2, 3-di hydr oxy- propoxy) - 3, 5-di net hyl - pheny1] -
1- (4-isobutyl-3-propylthiophen-2-yl)-propan-1-one;

6. ﬁ%‘rr(do%)ﬂ?ac%o@'ﬂ@é@r@%w PoPROWMbreh Ar8presehts - pheny11-
1-(4-isobutyl-3
10di met hyl -t hj en- 2- y1) - pr opan- 1- one;
2- hydr oxy-N={2- hy@roxy- 3-{415- (4-i sobutyl-5-nmethyl -th
i ophen-2-y1)
[1, 2, 4] oxadi at-e+18- yl] 2, 6- dlnethyl phenoxyl-propyl)-
acetan1de
N-(3-{2-ethyl-415-(4-isobutyl-5-nethyl-thiophen-2-y1l)

' | if of claims 1 fo 6, wherein R! represents
‘- #e?é%%g)gﬁg%g%/ _u}g?' gﬁ&é?n%ropy -2- hydroxy-acet am de

hydrogdiof grdiiddlet hyl -4 [5
(4-1sobutyl-3-nethyl-thi ophen-2-y1) 11, 2, 4] oxadi azol -
- yl] 6-
8. Petbiponhe Rsyidiny iy dirgxpneraipgidims? 4 htpdspmmem:etla‘mremesents
hy@@ﬁ%foxy N- ( 2- hydr oxy- 3-{413- (4-i sobutyl-3-propyl -th
i ophen- 2-y1) - 3- oxopr opyl] - 2, 6- dinethyl phenoxy} propy
| yacet am de; N-(3-{413-(3,4-d ijsobuty
9. Aopdrapound, apcdingotonAay PITE- Of @atﬂnsnét‘]‘?yq;'-Wh%'i%kﬂ _repgpsents a

y-propyl) - 2- hydr oxy- acet am de;
m%hsﬁégéﬁy N- (2- hydr oxy- 3-{445- (4-i sobut yl 3- met hyI -t h
I ophen-2-y1) -
10. A compound according to any one of claims 1 to 9, whereln R? represents an

isobutyl group.

11. A compound according to any one of claims 1 to 10, wherein R® represents

methyl, ethyl, n-propyl, or isobutyl.

12. A compound according to any one of claims 1 to 10, wherein R® represents a

methyl group.

13. A compound according to any one of claims 1 to 12, wherein R* represents
methoxy, and R® and R represent hydrogen, or wherein R* represents hydrogen
and R® represents methyl, ethyl, or methoxy and R” represents methyl, ethyl or

halogen.

14. A compound'according to any one of claims 1 to 12, wherein R’ represents a

methoxy group, and R® and R’ represent hydrogen.
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3-{4-5- (4
- hygrogep) ansl 1300 Ry

[1, 2, 4] oxadi azol - 3-y11- 2, 6-di net hyl - phenoxyl - propyl ya
cet am de;
N- ( 2- hydr oxy- 3-{445- (4-i sobut y1- 3- net hyl -t hi ophen- 2-y
wal)opagsas4d loxadi azol - 3- PCTAB2007/050070
y1] - 2, 6-di net hyl - phenoxyyprﬂ)%yl) - 2-met hyl am no- acet am
i de; ‘
252- hydr oxy- N- (3-{4-[ 5- (4-i sobutyl-3-net hyl -t hi ophen-
2-y1) 11, 2, 4] oxadi azol - 3-
15y } cohmoutidmeidurding htenanyy brerad mydiynacttani2desherein R* represents
5-(4:i sobytgl- 3- net F_P/I - ihi ophen-2-y1) 11, 3, 41oxa
TERfCRE CHRe B ppr opane- 1, 2- di ol ;
3-{445-(3-ethyl-4-isobutyl -thiophen-2-y1)41, 3, 4] oxadi-
azol -2-y1]-2,6-d inethyl- 30.- N
16p Acrrmyayndopeaesding oggryl ene of claims 1 to 12, wherein R” represents

-3z thihaphen-2-yly[ 1,3, 4
hy‘?;'ﬁoéé%hﬁ‘é’(éﬁ?ﬁ‘ghgg%‘#’ﬁg?’ﬁ‘ryﬁ#é‘ﬂ’oi}?%r gganeyly[z- di d; ! 06\%
2007/ 080542PCT/ D32007/ 050070 106 -
3-{4-]5:(3, 4-dij.sohutyl -1hi - 2- .
17; Bl ecorg B 0 g b SRARIS, DR A2t iRG epresents
hydroBalr REephegeRtdd digthiyl-gRad s -dnot R 4repsasieatsydn 8thyegropb: t

hi ophen- 2-y1) -
[1, 3, 4] oxadi azol - 2-y1] - 2, 6- di net hyl - phenoxyl - propyl ya

18¢ t&m]@:ﬁjn ceording to any one of claims 1 to 12, wherein R*-represents
5%—(3- 44?—?3- et hgl - 4- |ysobut yl -t hi ophen-2-y1) 11, 3, 4] o

hysragem 491 reprapeNta grethoxy group, and R’ represents a chlorine atom.

di net hyl - phenoxy) . - 2- hydr oxy- propyl) - 2- hydr oxy- acet am
ide;
1 QIZAemMmmoqhdl\latﬁcbmiylgrtoxaynﬁe@aw -qlaimiss bty whepeio pﬁ‘f retmesents
i ophen-2- Y1) - : X _
958 R SRSt @ MBSO AR HFPISSRER A SOHPS AT
acetam de; N-(3-{4-15-(3,4-d iisobutyl-th _
2o Rl b3 B0 1S S A s
“(Cﬁ{ fkftd‘ﬁgsé p_—ﬁ@;@@%@“@m hyl -t hi Ophen-2-y1) 41, 2, 41oxa
-y

di*Azol - - 3- net hoxyphenoxy} - pr opane- 1, 2-di ol ;
2- hydr oxy- N-(2- hydr oxy-8-{415-(4-isobutyl-5-nmethyl-th

i P - 2= 1 - . . . 6 t
21 AR Afeckdog, - one of Sl f 5,10 WSTEIn Ry feRresents
~(Cbt ) A BHR®),-CHR®-CONR®'R®, wherein k represents 0, p represents 1, and

s:152- hyedr oxy - 2- hydroxy-3-{4-[5-(4-isobutyl-3,5-dine
RO RTeBsseht bicrageh > ‘

22. A compound-according to any one of claims 1 to 19, wherein R® represents
-OCH,-CH(OH)-CH2-NHCOR®,

23. A compound according to any one of claims 1 to 19, wherein R® represents
-OCH,-CH(OH)-CHo-NHCOR®, wherein R* represents hydroxymethyl.

24. A compound according to any one of claims 1-and 3 to 19, wherein R®

represents 2,3-dihydroxypropoxy.

25. A compound according to claim 1, wherein
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[1, 2, 4] oxadi azol - 3-y1] - 2, 6-di net hyl - phenoxy} - propyl)

acetam de; and salts of these conpounds. 28.

conpound according to claim1 sel ected fron1the gr oup
WOQMSB®Ld ng of : PCT/IB20607/050670

20N-((S)-3-{2,6-diethyl-4- ﬁé4(4 i sobut y1-5- et hyl -t hi

ophen-2-y1) -

Q Y h XYy} - 2- hydroxy-propyl)-2-h

Ar%%l’?ﬁ?”ﬁl“' @?z&ﬁ%o‘é“ &é‘ﬂ*m {'S)-3-12-chloro 4 [5 (4

I sobuy yl 5- net hyI -t hlr\pphen 2-y1)- 11, 2N4] oxadi azol - 3-

=3 1¥ 6- het-hyl - ,hydr oxy=~p ~hydr oxy- 8c
etQ{m d

N- _)_ -{2- chI oro 5 4- |sobuty1 ma yI-th| ophen-
|C?;\zol

. 2-y1l)-]1, 2,41oxad
wh%r'gtﬁ;lrp]e dg&@ﬁ@é iSRS b%nByt%Pi@/hrﬂ{e@ptbllheztm&f@?éyg@up of

Fordw{2(gt hyl - 4- [ 5- (4-i sobut y1- 5- et hyl - t hi ophen-2-y1) -]

1,2 ad azol
R1 %?%}P% r(r%ﬁh'ydr oxy-ethyl)-pr Opl onam de;

rsabbtydr oXxy- 3- 1415- (4-i sobut y1- 5- net hy
I -t hi h 2-
eprq;sle?@ ol %ewm%thyhfthz' Bmﬁ\“;lt ISOPrOm L 95, 5APUB: opyl ya

R4 %?h drogen or methox
38)2 gﬁg& - 2- h)y/ldr Oxy- 3-{ 445- (4-i sobutyl-5- et
R® xreprestehta)‘pjsrd@g@l @yalkyl or CM-aEkoxy,

R® by gﬁ%g%%’.lo%%y%ﬁxg Fﬁ)“ agm%g“@td“&"ny@gﬁ Pbx;pf DR HEHa)n-

NHCOSSH yOE B BHIOM € Hp-OIRTER2 -POHACKH(QH b wrwﬂeoRﬁi‘, -OCH,-

O S DG Bl b, 2

hyd'?b)(ft(ﬁh{&n&%ﬁn@tri%étr@l l[l'@dfcﬁcybambuylmeﬂﬁyl nat igtoky carbemyiethyl;
oxadj azo
Rm)ﬂl‘}" % §eNtAVERIEEN: - 2- hydr oxy- propyl ) - 2- hydr oxy-ace

5“@,??? thyl;
R84 gﬁ?/tgrr%?(y 1- hydr oxymet hyl - et hyl ) - 3-{ 4- [5ng th
R y&pr@samismﬁpqun@mnmgthylammomefhyl or2 methyla ino-ethyl;
m %ﬁ%ﬁ.{eliigﬁhé]n%@éi’l-?&oba 2:/1] - 2, 6- di met hyl - phenyl | - pr opi
R mprévpatsoytrdgdr(; §) ra2alkyldoohdloged-445- (4-i sobut y1- 3-neth

yl -t hi ophen-2-y1) -

[1, 2, 4] oxadi azol - 3-y1] - 2, 6-di et hyl - phenoxyl propyl ya
26. Cﬁ‘tc@m pdeind accordmg to claim 1 or 2, wherein R' represents hydrogen or

melhy{ H%r e ’g_@ig(, %Qb%tyl dongre%erlltAé‘,A'ﬁy égéns %tr)urﬁé/t%y!g l{mrep}{esents
hyd@e% 4%9%' #Otepta¥dit énﬁ—’aﬂdyﬂERﬁyﬂepEéb@ﬁ@WDCMz@M(@lﬂ) CHo-
NHCOR®, and A represents

RO Ot o

O.._
wherein the asterisks indicate the bond that is linked to the thlophene group of

Formuta {1).

27. A compound according to claim 1 selected from the group consisting of:
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N-US)-3-{2-ethyl-4-[5-(4-isobutyl-3-nethyl-thi ophen-2
y1) [1, 2,41oxadi azol -3- 10
yl]-6-net hyl - phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- ace
Wf) a7 ags42 N-((R-3-{2-ethyl 4 [5 (4 ¥’CT[IB 007/050070
i sobut y1- 3- et hyl - thlophen fo0y1)-[1, 2, 4] oxedi azol - 3-
y1] - 6- net hyl - phenoxy} - hydroxy propyl) 2- hydr oxf acet

an (E4 ydroxy3, Ej"cﬁ ialiyd: pﬁ@n;ﬂgmﬁ, q’so‘ﬂ)ufy%&ﬁopyl thiophen-2:yl)-

i sobu -thiophe oxad i azol
mvm@uﬁmnethyl phenoxy} 2- hydroxy propyl) 2- hydroxy ace

oo RN oo RS BB Sidimetr-phgy)-

perembheﬁ met hyl - phenoxy} - 2- hydroxy propyl) 2- hydroxy a -

t
N ( (7 50iepbebiaomher 8- e - mahghenyl et
on@n 2-yl) - [1 2, 4] oxad
i azol - 3§/ henox - 2- hydr oxy-pro P?/I ) - 2- h1ydrpx - acet
am Bd44(S)-2, 3—d|hydroxy propoxy) -3,5-dimethyl-phenvl]-1-(4-iscbutyl-3-propyl-
thiBbﬁ%rBi @ Fifﬁ & ql_&qé]yl 4-[5-(4-isobutyl-3-nmethyl-th '
I'ophen- -y -
20[ g;[@—,(ea)da;&diimm_ xsapsoppxuoml\fﬂwgpthg-mzmw ,Eyl(qsi:opgmﬁé-
. = roxy:acef e; } -3-12-et 4
d'T%ﬁ%‘a‘ﬁ@f‘ﬁﬂ%é‘?gjﬁ’?‘?‘?alﬂ'?fﬁ’%h- 21(1§ i % 1, 3? Hoxad azol[ i 2S
%/1] Q?ym@w—(@hﬁﬂm%}sn%[wz@hr-?ayTtplz@F%dtbyﬂahibphlemzyy{)ace
am de; : -3-{2-e : .
11 P Aaiprok BBk IR BRBIISO PO FORRe ool - 2-
yl] Ng(sr@téiwl PP Rboig-ByEE AN REREN- D)y PN dTosH a2 sIe3-yi]-6-
m@B&Q-ﬂWG@W}ﬁ hyqrosy- moww}:%ysitozy@&e{am @e- i sobut y1- 3- ne
th
| oA ORRHATD - H-boplid A Bbonen 2 11,2 dloxediazol3y1-6-
m@hﬁ%eow}m—wmﬁx&pﬁwbx-y\ycpowqceta(rﬂdﬂa ;sobut y1- 3-neth _

! AR B o GRS sy lentieng oo

'DF@Yﬂ%-ﬂﬁ'ﬁe’ch&lé;ﬂﬁn&vﬁpftfﬂ?’mfa*c'étalmdbs (4- lsobutyl 3, 5-d

| -t hiop

o ag S Gab oA O BV i Phenoxy)-

443- (4-isobutyl - 3, 5-di
f?ﬁt}%@fmoﬁg 8)%}15&5’(9%@{ (4-isobuty i me

oxoz'le@’WVle"f? bydiqwﬁw{ﬂl L%Helﬁ@&twl PP yRieBherRaof-
1MO%QQ%/ZQISQ%%P%rﬁé%%ﬁémg)a%pyl) acetamide; :
N-'(2-hyd roxy-3-{4;[5—(4~isobuty|—3~methy!—thioph en-2-yl}-[1,2,4]oxadiazol-3-
yi]-2,6~dimethy!-bhenoxy}-propyl)—2—methylamino—acetamide;
2-hydroxy-N-(3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yi}-[1,2,4Joxadiazol-3-
yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
3-{4- {5 -(4-isobutyl-3-methyl- thiophen—2—yl)-[1,3,4]oxadiazol—2-yi}—2,6~
dimethyl- phenoxy}-propane-1,2-diol;
3-{4-[5-(3-ethyl-4-isobutyl- thlophen -2-y)-[1,3,4]oxadiazol- 2-yl] -2,6-dimethyl-

phenoxy}-propane-1 2 diol;
3-{4-[5-(4-isobutyl-3-propyl-thiophen-2- yI) [1,3,4]oxadiazol-2-yl]-2,6-dimethyl-

phenoxy}-propane-1,2-diol;
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108 N-((S)-3-{2-ethyl-4-p-(4-isobutyl-3,5-d

met hyl - th i ophen-2-y1)-3-oxo-propyl]-6- m.ethyl-ph

enoxy} - 2- hydr oxy- propyl)-2- hyd roxy-aceta m i de;
WORQOIPY5R- { 2- et hyl- 443- (4-i sobut y1- 3, 5-di net H9T/I¥2|QP76(}3H970

en- 2-y1) - 3- oxo- propyl ] - 6- 106

met hyl - phenoxy} - 2- hydr oxy- propyl ) - 2 hydr oxy- acet am de

5N- (3({§)[53(3 f‘zd”é’HP%t}/E -thi 4013516(1 f }'Q, 11,34 %?(agtazo[ -2- r¥e1t%16_d'meth I-

" phehexyldrydane-1,2-diol;

L Bbeas e Bhaa i G PSR oo

[1 '354}&|k§cy ii;gCD Sléﬁrﬁwhytﬁbh@ﬂﬁ?}lpﬂjpyﬂ))acetaln|dé 4] oxad |
Lgi&. ({ﬁ;félt rkﬁ@hy[~4 ISObu’{y|e{f]1?C;( en-2 yl)ff{ gﬁ}foxp %&—yﬁ 5 %

dlaeéﬁgﬂ%@%xw%ﬁa 3‘*9;5;?)&2 @Uf&gLa}g&i}gtgéObUtyl 3,5-d

i az @+h§@rq»¢}N ZZ—@ydnontyiﬂﬁW [Bpldeinoiylyl-Hompylihiephanadivbe;

PP s>

IaZN‘ (3204 y[$;12(324mh butyi- tl'pdxamve%g{)ﬂﬂﬁp%]bxqmamd -&nyl]- a6ec;l|methyl-
et sobutyl1-3,5
phpﬁ&yﬁﬁ hﬁ’%?’@bﬂ@%y'iéyé}jdrgxy acetfzﬁ'n %, 4] oxad
i azgly 4%5xﬂso@umtmbwhﬂrwsénz§ }fﬁQOP}UXaﬂéﬂa}’@yl]ZSJﬂ)ﬁihoxy—
roxy-acetam i de; N-((S) 2- et hyl [5 (
phea@wtpyqp@esiadlwet hyl -th iophen-2-yl)- [1

1) BRI nrab R %'50“955‘?25’%3}%@@%%%2 -1y-op

[ emﬂqomml 33]- @metrmwmmghpmal)-a@@m@etam
T B yRog AR R R 0B o SRR L BioShet 251)-
[1 Q%)@@Jfazoﬁa@l]i @Jﬂlﬁhm%pmmﬁdy} yramytjemetrhidecarri er .

A conpound accqQrding to any one of clains 1 to
a“QE?a’t%PfTé‘eEﬁSPWB@E $-cally 25 acceptable salt thereof,
or a pharmaceutical conposition according to claim
29, for use as a nedicanent. 31, Use of a conpound
2828 cornpiongd @ecerynodaeciam & salestedifrerg thegrayp gensisting of:

phagn SES aétﬁy@ﬁi§ﬁa%®bﬁtﬁ@ LhetyRirgsheni®n!t he

pr epara ceuti'cal 30°conpositi on for
1,2 H@nazdmzehmyﬂ{pmnoxy}e&hmémxyfﬁf optyl s dddroxyracgiaridger s

SSSRSH AR st R BRI s

@Crﬁgml ﬁ@eﬁds(y}‘—lzm ﬁ);@byt)llﬂemﬂremeatetamﬁdﬂ t r eat ment
t
80n@}@ﬁf‘égﬁ-@wor%]4§%¥m§rﬁéraﬁ$ﬁg?éﬁwgﬁ@é“@eraﬁaﬂ%@“ﬁﬁmamaz_ol-

3-yiS6- I‘ﬂéﬁgﬁ ehbégrz -h{Bky-propyng2- Thansy eRstargbnea and

ski n; sus-host di seasesS brought about

st eaa{a@mymr[aﬂépssmtﬂtfp-methsarxh@phﬁrﬂrﬁ ki e BHragRYol-3-y11-6-
methyl-phenyl}-N-(2-hydroxy-ethyl)-propionamide;

2_—hydroxy-N—((S)~2-hydroxy'—3-{4-[5—(4—i§0buty575—methyl-thiophen—2—yl)-

[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-ph enoxy}-pfopyi)—acetamid e;
2-hydroxy-N-((R)-2-hydroxy-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-

[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
N-({R)-3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1 ,3,4]oxad iazol-2-

yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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5 including rheumatoid arthritis, nultiple sclerosis,

i nfl ammat ory bowel .di seases such as Crohn's di sease

and ul cerative colitis, psoriasis, psoriatic
WOMTBIL s, thyroiditis such as Hashi r not o' CT/IB2007/050070

thyroidit i S, uveo-retinitisjyyatopic diseases such as

rhinitis, conjunctivitis, derrmtltls ast hma; type I

O R R S ST B PR 5 >
yl}- QJMEbewfmmph}r-Zmyeim)@q}mnym-a fn/drm@f@etm@ldeurmr
ond 3 MG BrargrgpingFe RS TREHEAis A T bhyPHoohen-2-
yh)- Plcgﬂ}lixﬁblate_olsgllyt -2, @Qil’rﬁ@ﬁ[n yl- ;ﬁtwnyﬁ}f-‘m’oplbaaxamtl on of . a _
armaceut i cal conposi
W ChgTexsN- oY g e 50D au-FromnrEBhSg 200
[1 2?\@6%&:5&61% ?Ii 2l Mﬁﬁﬂﬂ{e‘h‘é%ﬂ}%r%py[?%étbﬁﬁ@é eroi ds,
toxic d S, e

si on nol ec

i nH-bydroxg: N“ﬂ?t)@(hwégxy Syit-dRildrisabuivl-Birpethyl-thiopheRiZnd)-

ns @%?(3{1@Eo@é‘-y@%ﬁ’t{lﬁﬁﬁ&h@%énggg}”@lpﬂﬁp%c&)é&% ne

ceptors, e pr eat nent

di MHHB-{F- eﬂﬁ&rb@ﬂﬂﬁ&%&d}&rﬁéﬁ& {hiaphear?-di{1,2 d{ea@diazol-3-

y”‘%'%ﬁﬁcri@t é@g%ﬁyﬁ%ﬂgﬁg@%@@%ﬁ%ﬁg 12 o ;n the
Foered {2 éthgfmggi(mé%buqn@ mtrqm-m:@meda-ylmzmnxamazol-s-
¢l ai m repr esents

yll- 6@@@%:@0%2 -hglFoxyrioRv - 2&3’#%%@9’%
ZOQ\Y@@g%Q%m tcﬁ?f QB (4 90 3{]? 31h@th¥Rin |o‘bh‘éﬁfmﬁ?1lpﬁ2 Hloxadiazol-3-

sel e e group c S|st|ng of |op enes of.

yi]-&-ovatinylephenbky}-RnRBroxy CHapW - CHHBEY oeiaReide COOH
For @ é‘%éﬂar%za{#\gg b?('eﬁ ned thyﬁﬁn @%&-ﬁ)éﬁg:ﬂéﬁg isaZOI“
3—qu43@rhemfyi -phenoxy}-2-hydroxy-propyl)-2- hydroxy_ acetamide;
N-({S)-3-{2,6-diethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
1 ,2,4]oxadEazo!-3—y[]-phenoxy}-2~hydroxy~pr0pyl)-2—hydroxy—ac_etamide;
N-((R)—3—{2,6—diethy!-4-[5—(4—isobutyl-3—methy!-th iophen-2-yl)-
[1,2,4]oxad iazol-3-y|]—phenoxy}-2—hydroxy—propyl)-2—hydroxy—-acetamid e;
N-((8)-3-{2-ethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-
yl]-6-methyl- phenoxy}-2 hydroxy—propyl) -2-hydroxy-acetamide;
N-({R)-3-{2-ethyl-4-[5-(4- :sobutyl -3-methyl-thiophen- -2- -yl)-[1,3,4]oxadiazol-2-
yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
27hydroxy—N-((S)~2-hydroxy—3—{4—[3-(4.-isobutyl-S-méthyI—thiophen—2-yl)—
[1 ,2,4]oxadiazolus?yl]—z,B-dimethyl-phenoxy}—propyl)—acetamide;
2-hydroxy-N-({R)-2-hydroxy-3-{4-[3-(4-isobutyl-3-methyl-thiophen-2-yi)-
[1,2 4]oxadiazol-5-yl]-2, 6-dimethyl—phenoxy}—propyl)-abetamide' _
2-hydroxy-N-({S)-2-hydroxy-3-{4-[3-(4-isobutyl-3,5-dimethyl-thiophen-2-yi)-3-
oxo-propyl}-2,6-dimethyl-phenoxy}-propyl }-acetamide; :
' 2-hydroxy-N-((R)-2-hydroxy-3-{4-[3-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-3-
oxo-propy[]-Q,6{1imethyl—phenoxy}—propy!)-acetamide;
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N-((S)-3-{2-ethyl-4-[3-(4-isobutyl-3,5-dimethyl-thiophen-2-yl}-3-0xo-propyl}-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((R)-3-{2-ethyl-4-[3-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-3-oxo-propyl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((S)~3~{2—6hloro—4—{5~(4—isobutyl—3,5-dimethy‘l—thiophen—2—y1)~
[1,2.4]oxadiazol-3-yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((R)-3-{2-chloro-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl})-
[1 .2 4]oxadiazol-3-yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
2-hydr0xy—N—((S)—Z-hydroxy—3-{4—[5~(4—isobutyi-3,5-dim'ethy!—thiophen—Z—yI)—
[1,3,4]oxadiazol-2-y1]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
_ 2-hydroxy-N-{(R)-2-hydroxy-3-{4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-
1 ,3,4]oxadiazol—2—yi]-2,6—dimethyl-phenoXy}-propyl)—acetamid e;
N-((R)—3—{2—ethyl4~[5-(4-isobutyl~3,5-d imethyl-thiophen-2-yl)-
[1 ,3,4]0xadiazol-2—yt]~6-methyl-phenoxy}—2—hydroxy—propyl)—Z-hydroxy—acetamide;
and =
N-((S)-3-{2-ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-y1)-
[1 ,3,4]oxadiazol-2—y[]-6-methyl-phenoxy}-Z—hydroxy—propyl)—2—hydroxy-acetamide;
and salts of these compounds.

29. A pharmaceutical compositioh comprising a compound according to any one of
clams 1 to 28, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

30. A compound according to any one of claims 1 to 28, or a pharmaceutically
acceptable salt thereof, or a pharmaceutical composition according to claim 29, for

use as a medicament.

31. Use of a compound according to any one of claims 1 to 28, or-a -
pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical
composition for the prevention or treatment of diseases or disorders associated with

an activated immune system.
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32. The use according to claim 31 for the preventibn or treatment of diseases or
disorders selected from the group consisting of rejection of fransplanted organs
such as kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host
diseases brought about by stem cell fransplantation; autoimmune syndromes
including rheumatoid arthritis, multiple sclerosis, inflammatory bowel diseases such
as Crohn's disease and ulcerative colitis, psoriasis, psoriatic arthritis, thyroiditis
such as Hashimoto’s thyroiditis, uveo-retinitis; atopic diseases such as rhinitis,
conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious autoimmune
diseases including rheumatic fever and post-infectious glomerulonephritis; solid

cancers and tumor metastasis.

33. Use of a compound according to any one of claims 1 to 28, or a
pharmaceutibally acceptable salt thereof, for the preparation of a pharmaceutical
composition for use in combirnation with one or several agents selected from the
group consisting of immunosuppressants, corticosteroids, NSAID’s, cytotoxic drugs,
adhesion molecule inhibitors, cytokines, cytokine inhibitors, cytokine receptor
antagonists anrd recombinant cytokine receptors, for the prevention or treatment of

diseases or disorders associated with an activated immune system.

34. A compound selected from the group consisting of thiophenes of Formula (II}

Formula (ll)

~wherein R* and R®? are as defined inclaim 1,and
R® represents -COOH, -COOCH3, -COOCH,CHs, or -CN;

and salts thereof.
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35. A compound selected from the group consisting of thiophenes of Formula (111)

R* RS
R’ S 65 | 66
L A (CH2)-(CHR®®),-CHR®6.COOH
R2 '_ R3 R

Formula (i)
wherein A, R', R%, R®, R4 R®, R%®, R®®, R, k and p are as defined in claim 1;

and salts thereof.



