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WD 2007/ 080542 PCT/ | B2007/ 050070 1 NOVEL THI OPHENE
DERI VATI VES AS S1P1/EDGL RECEPTOR AGONI STS 5 Field of
w0 b@7iosnsent i on The present invention rel ates tRCT/IB2007/050070
S1P1/ EDGL receptor agonists of Fornmula (1) and their
use as active ingredients in ihe preparation of
phar maceuti cal conpositions. The invention also
concerns related aspects including processes for the
preparation 10 of the conmpounds, pharmaceutica
conpositions containing a conpound of the Formula
(I'), and their use as conpounds i nproving vascul ar
nod NGk} ARERR b Svard (FEYNRTRAM BbEN G RESMIS neiirkher al one
or in conbination wth other active conpounds or
t herapies. A further aspect of the invention rel ates
Field ebthe inveptionunds of Fornulae (11) and (111) that
serve as internediates to prepare 15 conpounds of
Theopreseat (dv)enti&aaé@ntemttﬂSdemG:cmnegeptoyrabgﬁgﬁstbwfa%_ rmula () and
I mune systemis designed to defend the body agai pst "y
theip USERS REEYD INIPBAIEN g}%pr&?@r%t!%‘sPEHB%@%/?%E'CEQG%@F)OS'UO”S-
THenifﬂ@éﬁt'id?ﬂal% c%'n%éﬁ%%la@@&%%ﬁéct%%élbéih%)focé&‘e’%%f #HBpreparation
ensure that the I mune response Is targeted agai nst
oftthe compadindsy plarbsceutiealocompoaiioasn comdainoty agedémeound of the
the host. In sanme cases, these caontrol. mechanis re
FomtledNatasl 43R 5o PimtRRPPUaSE AderoVing Vasolaspfinglion and as
imBRUHRRAINR NS Pf addits U :@?tﬁ@fr r Sbhed ot ninl aERRASiRAtoA Qﬁimc\?t?ﬁr active

is severe organ, cell, 25 tissue or joint damage.

copipauadls OF ethenanies. hduher easpestird disstiauentiorugetates to novel

coFREERSRE T @R O bl ptRel R g Thesiptes to prepare

coftipeamdisroftHarsutd @ps i ncl ude azat hi opri ne,
chl oranmbucil, cycl ophospham de, cycl osporin, or
nmet hotrexate. Corticosteroids which reduce
i nfl ammati on and suppress the inmune response, my

B%‘Suﬁhd&;ﬁféiﬁ%ﬁti%en 30 used in long term
al anti-infamatory drugs

( NSAI Ds) can reduce pain and inflammation, however, .
Theheymar Hirhune sysiedeisatesigredito defanct the bodyt agaiast foseign micro-
treatrrenté_ i nc}ude a&%nts that _activate.o
i

) bl k
orggrigienand; HibsaTes et SetPPoBitaoner Fiseassy upRley regulatory

mé&chanisms ensure that the immune response is targeted against the intruding
substance or organism and not against the host. In some cases, these control
mechanisms are unregulated and autoimmune responses can develop. A
consequence of the uncontrolled inflammatory response is severe organ, cell,
tissue or joint damage. With current treatment, the whole immune system is usually
suppressed and the body's ability to react to infections is also severely
compromised. Typical drugs in this class include azathioprine, chlorambucil,
cyclophosphamide, cyclosporin, or methotrexate. Corticosteroids which reduce
inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.

Alternative treatments include agents that activate or block cytokine signaling.
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Orally active conpounds wi th i mmunonodul ati ng
properties, w thout conprom sing inmmune responses and
wowndoi/osesdrced side ef fects woul d significant! yPCHB202050070
current treatnents of uncontrgl | ed inflammatory
di sease. In the field of orgaf transplantation the
i.mune res onsghWSt be su ressed 5 toétgr event

Or@ﬁééﬁ“Y%F@Hﬁ%‘H S/ W’F‘PQH@BP'H INgRIPRPRIFEs WitgRUt compromising
imPARRY IrB&SGhsERMBnd" WltﬁCFéd?J&eﬁvgfae"‘"éﬁ‘@cfsh%lﬁd es@rﬂhbé}ﬁly improve
I mmunosuppr essive drugs. Rejection occurs
cufreatjtreatrhents of tingomirelsd Hhdammeaikey disease.
transpl antation, but rejection epi sodes can al so

o BRTER AR s B S BB g o

to CQI@V@ﬁt }brgéﬁdré&t@'nveomﬁ MrENsPlRi efddifent@gabnséxgddlience some
ection m nim zing side effects. Current

re@p Q@@V@nd\m@@ th@)é@r@ daklﬂ@amm%@osupar@iqlv%ﬁﬂéﬂs Rejection occurs
fer
m<5§ﬁtt ! a@%ﬁl&qﬂrtﬂé%]%tsfémm\%rek? St Hﬁs‘f)'l %tﬁc;rg fbu]t_rteilelfg:(telog episodes
caB dlgypaappen endnitbs«br @ebh%/eal:'yaﬂ@d Eansﬁlalstlaobndcdgﬁ)uwtbns of up to
cIo?porln dacl i zumab, ba?|I|X|nab ever ol i nus,

thr%@re foupsnegdicalians: A EOMMANTY ESER P hive Elaé%lé”bPrOteCt'O” against

reﬁw?ﬁ'wm% nﬁﬁuﬁmh bl@eefFHcté e(%#@r‘?t”b%da\@'dﬁf d ﬂEbH'tb treat the
nucl eotide 15 eS|s deoxysperg

rejenhortmon‘ <h1anep|ahtaﬂ<org,ans |dte‘rfeee ernth disciate |r1tl~smeﬂiekaefpad:rn\aays in the

ects br oad nos ssive therapies relate t
acfH% tHQn é)fffota/%e orh %rWHE‘geﬁB & Gellsi %@Dmgles 01J sugh (?rugs are
cyb!@&%}iaﬁlﬁ’uﬁﬁélﬁz%%ém MdiIBEmbBe T9eFlIveles, FBrOFKS86, which interfere with
di m ni shes the immune system s def ense agai nst

cytakirg releaseued signaliggaazadypoprineuet leflunomide,swhisladnaibit nucleotide

v IG5 R 5o S s e e e tesgees

Description of the invention The present invention

Ther bsnefictal edfeets ooibmadridsnwioduppressivd therapias relate to their effects;
agonists 25 for the G protein-coupled receptor
hogiver EDGE  GRNSRANAS0a W?%p%%'g%n& 'q*hs{?]eﬁﬁ drugs produce

r €; u

AR BRUE SIGT s, el el ke, B8R FidNgnancies.

FlBtHeynmpmgcs;taedard\mrmmuuosmﬁresslvagjrlugmlare mmurmacbat high dosages
nenor r_ex II’]SIP The, reduction of circulating T-

and Ggn o%rﬁ(%@ &[ete,0nge0,famage. s1p1/ EDGL agoni sm

possi bly in conbination with the observed i nprovenent

of 30 endothelial cell layer function associated with
Si P1/EDGL activation, makes such conpounds useful to
Descriptiomehthe investiomf | ammat ory di sease and to i nprove

vascul ar functionality.
The present invention provides novel compounds of Formula (1) that are agonists

for the G protein-coupled receptor S1P1/EDG1 and have a powerful and long-
lasting immunosuppressive effect which is achieved by reducing the number of
circulating and infiltrating T- and B-lymphocytes, without affecting their maturation,
memory, or expansion. The reduction of circulating T- / B-lymphocytes as a result of
S1P1/EDG1 agonism, possibly in combination with the observed improvement of
endothelial cell layer function associated with S1P1/EDG1 activation, makes such
compounds useful to treat uncontrolled inflammatory disease and to improve

vascular functionality.
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WD 2007/ 080542 PCT/ 1 B2007/ 050070 3 The conpounds of

the present invention can be utilized alone or in
W@ oehiosiss: on wi th standard drugs inhibiting TPCEIB2007/050070

activation, to provide a new _inmmunosuppressive

therapy with a reduced propenéity for infections when

5 conpared to standard i munosuppressive therapy.

Furt hernore, the conmpounds of the present invention
TH’eaeothoUﬁ@éj df 1€ PreEERL hQBnir ltah asBICARzEHPBRIRS 0PN combination

traditional immunosuppressant therapies, to provide on
Wltfh_e staredarend dafdsectimhigitingmmiiregdlup gictivatiore atax i \arovide a  new
mm@yﬁ?;&e&%ﬁme? Hﬂﬁra@qgnqg{é%g?'cﬂ%&ﬁg?p&g{)%wsnyd%gra gi%fections when
cohﬁﬁ#é@%yﬁﬁmﬂéﬁﬂVﬁn@hb§§pm§b§wéQh®b§9fP@ﬁh@ﬂuﬁéthecompoundsof

i nproved endot helial cell |ayer function associ ated

thei prgsent pyearbion capt P avsemh IBr éom@é”satlé?edv\tllihoﬁ%qiuced dosages of
tra%ﬁ%%fa'l |ﬁ1eol{no§%'5?9é§%%t ttﬂeﬂdyf’% ﬁ?og\ﬁd’é Hn tHé]CC;H I?1and effective

equence an no acl d séque

imhaundsbppressive édtlvﬁ{iyl E/IB% orr &feeptrwr tanel fedasimg @nd lmegan damage
and are publis and Maci ag,

asgo&@?qa. Sl Righer 26953 006) Sapgeet 9@&@11”9@@1#&@3%@1098- The
BR)dtlrrE Téé@@q??ﬁ&otﬁgﬁél el &%ﬁé@&r? aQ%@i?%EWitﬂ@WﬂEDm

epte e potency and effIcacy

achmahmuprtd:sucta‘s daditried behefisrad cosyeameld tasinpoppve aReyar function.
assay to determ ne EC50 values and by neasuring the
circulating | ynphocytes in the rat after oral

THRORM A SideaséibnceesREHd ¥ins éé@%e'q[]eﬁéé“iﬂiﬂ #B8)huntéh SNe1/EDG1
general terns used herei nbefore and herei nafter

regergoe AEbkpowave theiarhand @i pubisherd ok aige, Hiehd ., and Maciag, T. J.

B/?Pék%lnu 585 T7800) $B0a84:% m&t%ﬁ%’ﬁ% QuB@sé]etdt £ 08 S1991: wo

oopeRTTRGRIbIiEEd G6MSeptdrnoEs. 19980 Theepdrh n@nﬂh%ﬁlcacy of the

like, this is intended to nmean al so a single conpound,
cogataundsroft Fermula KB. arAn@fS%@S@deAm ﬁe@EF’?ﬂSeﬁS@ﬁE t@rdetermlne ECso

ereinafter to a co und. of
vallfdsr A 5] shadyfREneE o sntualivd M iasl ih) R gpi safter ora
adﬁﬁn@%ﬂbhyresgeétwweeqalE»em@@s)accept able salts, of a
conmpound of Formula (1), (Il1) or (Ill), as appropriate

and expedi ent. WO 2007/ 080542 PCT/1B2007/ 050070
The general terms used hereinbefore and hereinafter preferably have, within this

disclosure, the following meanings, unless otherwise indicated:

Where the plural form is used for compounds, salts, pharmaceutical compositions,
diseases and the like, this is intended to mean also a single compound, salt, or the
like.

Any reference hereinbefore or hereinafter to a compound of Formula (1), (II) or ()
is to be understood as referring also to salts, especially pharmaceutically
acceptable salts, of a compound of Formula (1), (Il) or (lll), as appropriate and
expedient.
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4 The term Cg_4-al kyl, alone or in combination wth

ot her groups, neans saturated, branched or preferably
W@ 20034081582 chai n groups with one to four carbonPEE/BREY7/050070

preferably one to three carbo op atons. Exanpl es of

Cl. 4- al kyl groups are nethyl,”™ ethyl, n- propyl

Tres e, et ik o i Samaiatiens yih Abcorgianmeans saturated,

brﬁrﬁ’éméd“fﬁr t"éfé‘\‘ab@ %Er*é tgér%lﬁsgrd@énﬁntﬁ”or%% %&UEarbon atoms,
wherein |s a Cl. Preferred exanpl es of

preferablyldosx o @rreap@rboe atm@sh@mm@e&@i;& palspogrpups are methyl,

et A REORE Koy BB SRR, B e Tl G )

branched al koxy chain bearing a hydroxy group wher eby
there are at | east two carbon atons between the

They terox G 1+ @lky ., aiene 198 inopgeination withcthar araupsy means an R-O-
grg@;ﬁ;@heﬁéﬁﬁ"ﬁl £52% -ﬁ@(&PXﬁ‘re(f:grred aé)é?ﬁ%es YroEP$-aoky groups are

I 0Xy- et hoxy, I'oxy- pr opo

meEhbyyretkgx 0 IPOPowy, isbbmfoayysomUtW Sed-gutoixy any terkbutoxy.
et hyl -propoxy, and 3- hydroxy but oxy. 15 The term
Cq_4-al kyl am no or di-(Cg_4-al kyl)am no, alone or in

Tt%of%nﬁat/%@g(y"d mﬁé‘%’ﬁﬁ”ﬁ%%og @ﬁ?g? ggég}]d_hyed'\b'koﬂf cR&in bearing
a lnydtepe gdm Wieeeh@lthérabkey bt Igastupvo é‘aﬂberatedwseb@wpleesthe hydroxy

ol S SIET  A ARG 35 v

grémsd e M- ﬁS/Bbdxyaé’thaig)g TGO iRBogeD- RABSY- bldiR%g; 4-hydroxy-

| oro, brdono oOr io preferably fluoro or c
buszxyt, $- fwcafow dfreethtyl prqme(yparad geiystiox\chutoxyaccept abl e
salts of the conpounds of 25 Forrmula (1).
Salt-form ng groups are groups or radicals having

THeAsdrtn @_2alkgliamitioo BEIdil(€S.4-alkP@aisISaloagi 69 itcohtasstion with
one basic group or at |east one basic radical, for ex-

OLRRITOURF: meang anRohirgr amiRR| c@f@uaowhefﬁlmﬁ’qgarai R" are each
cﬁ’ef}%tr{d%ﬂtly%n 'él@/ gycfd)pdﬁrﬁf)é(?ré %J(é?ﬂ lesBHYC] 2 ﬂg%ﬁﬁle@ or di-(Cy4
0 Qerds. \Waen

Ion’ sa rgani ¢

allgg)aetind Qamps gar@umt@@mmoesethtylammo NN-givhethg@ntino, and N-
addition salts may be forned. WO 2007/080542

meleri Nedbg 050070 5

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 (I).

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 pyridyl
radical, may form acid addition salts, for example with inorganic acids. When

several basic groups are present mono- or poly-acid addition salts may be formed.
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Compounds havi ng acidi c groups, such as a carboxy

group or a phenolic hydroxy group, may form netal or
wW@povosesmr sal ts, such as al kali netal or al kal PCEIBRA0T (50070

netal salts, for exanple sodium potassium nagnesium

or calciumsalts, or armoniu salts with anmonia or

sui tabl e or ani ¢ .am nes, 5h as tehtl ar

CoBO T B8ViNG Gioiid Bhoes. SUeB s B T pep@loup or a phenolic hydroxy

grétip, fdy Toeh xEed byl am@Bhidn Rits, BESIEERCHRAI PdiassS alkaline earth
for exan‘pl e N-ethyl-piperidine or NN

meliahesatip) ﬁovpmmme sodiumat, m@essaﬂmamagnasnerrpwscallcmm salts, or
ounds aV| bot h aci di ¢ s _can

anRBRRHL Saly Yl alnBp® it SyifHble BRI RS achy a8 tertiary

mdénbdrhined! | Gor  axarpld afethfldrifecase ofi-(ZeyBRIKYEEYl)-amine, or
that are used further as internediates, it is also

heirrosydice bagess dop HexaraRieuN-etll-pivetdine: @5t AbNedigmathypiperazine.
M&tbge% BPgaIRJ; San@c?s%ub@”' y pharnmaceutically acceptabl e,
non-Toxic ~ sa

may” be used for therapeutic purposes,
however, and those salts are therefore 15 preferred.

The expression har nmaceutical ly acceptable salts
C%ﬂ@@h‘ﬁi%@%‘é”%lbp acidig and Bpsin grwm%@é)rhf%me Qﬁ@a'o?a'ts
organi c acids |ike hydrochloric acid, hydrobromc

acid, hydroiodic acid, sulfuric aci d sul fam c aci d,
Faohbe n.‘rwposnesaof d;pla’umra)rcpamﬁlaﬂa,tlophes pmjlr asisn dioé ¢asef compounds

tngheate iSed futher e intCisdiatessdh Peaisg PSSt e ehatngceutically

unfaéﬂ?tbélea%l% DENERY picAstes, dWﬂﬁb#rﬁa@éUtféallWa@Béﬁb%le non-toxic
éts:@raay Ba noi c acid, stearic dacid, glutamc acid
sa

e Useddor herapaisicpuronses, dwwevest ancththasefsaiiscare therefore
%F et hanedi sul foni c acid, p-tol uenesul fonic acid,
pr glrregyl ic acid, succinic acid, trifluoroacetic acid,
and the |like that are non toxic to living organi sms
in case the 25 conpound of Formula (1), (I1) or
Th(e| expression pharmaceutically accgptablensaliserigamrassesithek salts with

ndpRiciitids B afEicatuE ke RS Fidae GoRatRbRtietd hycroiodic
ackhrsuttunier acid asplfaaicohcipghahosplkeortidc @ald, nitricceptialphesphorous acid,

nltbcilé?‘t gmg r é@f&eggaﬁ rr%\?é]agaagggl?c( é%gﬁ%&%% S%lt»f’lllégﬁfc:ld\gd)actlc acid,

i SOLPRUAIR, Shorumbe ) el kly B ARIRIE Bific o
steare acid ngiutaralsgaurcbtaspartﬁaadndnm&ﬂtaresuﬁuttustacld;ea’nlnamesulfonic 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 (), (II) or (lll) is acidic in nature, with an inorganic base like
an alkali or earth alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium
hydroxide and the like. For other examples of pharmaceutically acceptable salts,
reference can be made to "Salt selection for basic drugs", Int. J. Pharm. (1986), 33,

201-217.

The compounds of Formula (1) and (lll) 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 trans-form (E- or Z-form) unless
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at a double bond or a ring nmay be present in cis- or
trans-form (E- or Z-fornm unless WO 2007/ 080542
wWERN0BB@D7/ 050070 6 indi cated ot herw se. ThePCT/IB2007/050070
conpounds of Formula (1) and él [1) may thus be present
m xtures of stereoi sorrers or preferably as pure
M xt ur es t ereoi

'n@e RS T orBPSRnEnAf EOTRTEUDEN A Mbudfus bepsesent as

migfures Sof )stdr@@idonv&rat 'oPone%r%bﬁﬁ éso Fglj?ée%tetr@blg&lﬁ‘%?@ Mixtures of
conmpounds of the Formula (1),

stgrpoisporarainzay g seharadeahin amanrremknewntosa per@mcsﬂﬁlelehn the art.
*-CO CH2CH2-, *-CO-CH2-NH, ONor NNONNO
wherein the asterisks indicate the bond that is |inked
i) Tife frfvention @@bmetogfmptméphé?@r cBrhpolinds ofltﬁeﬁéormmaRg)
represents hydrogen, neth% or trlfluoronethyl
represents n-propyl, isqR tyI oR ycl opr opyl net hyl ;
20 R3 represents hydrogen , trifluoronethyl,
et hyl, n-propyl, isopropyl I sobutyl; R4
reprgsents \ net hoxy, or hal ogen;

25 6 C1_4-al koxy, or
hal ogen; 7/ 050070 7 R6
repr esent s\\hyd R
di - (hydro - yl, 2, 3-
R? R R’
Formula (I)
wherein

A represents *-CO-CH=CH-, *-CO-CH,;CHg-, *-CO-CH2-NH-,

. /N o N .
O T Y
O—N

N—O

H

wherein the asterisks indicate the bond that is linked to the thiophene group of
Formula (l);

R’ represents hydrogen, methyl, or trifluoromethyl;
R? represents n-propyl, isobutyl, or cyclopropylmethyl;

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

R* represents hydrogen, Cis-alkyl, methoxy, or halogen;

R® represents hydrogen, Ci4-alkyl, C14-alkoxy, or halogen:;
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di hydr oxypropyl, -CH2-(CH2)n-NR 61R62,
- CH2- ( CH2) n- NHCOR64, - CH2- (CH2) n- NHSO2R63,
WO (a@AR3154Y CHR65) p- CHR66- CONR61 R62, PCT/IB2007/050070
- (CH2) nCH( OH) - CH2- NR 61 R62,
- ( CH2) NCH( OH) - CH2- NHCOR64, - ( BH2) nCH( OH) - CH2- NHSO2R63,
CO-NHR61,. 5 hyd . h - C2-4- al koxy,
R (BB O DI ki asRySror v ealiy Cracafiyl,  23-
adi _ = 623 - 64 _ _ _
CIRPSIR PR GNP TR BLUBEOR",  CHE(CHo)
NH&0LR, oﬂg:h#zmg@uﬁég;w%ﬁm@aﬂmmmH)-CHz-NR61R62,
< - - CHe- 4, ; - - (CHR< R63
O I R 1 G G R Ol P c e p O-NHR®,
hyhv&(wgﬁwromwalk@wbli-fr%rdk*d)ﬁr-lgx.y%mw)Lc1_4-a|koxy, 1-glyceryl, 2,3-
y

“2- hydr oxy- 1- hydr oxynet hyl - et , 61062
difpy BOXNQB@X y2 By BENY - 3-methoxy-araeexy et BfAH2-(CH2)m-NR™ R, -OCH,-

(PR Sl A PRI BBH. GBI 98I, -0

CHEON pEHNIECIDRS, -©@HpTHH(TH PEH,-NHSO-RF?, -NR*'R®?, -NHCO-R®, or
éyl car poxynet hyl , 2-carboxyethyl, or 2-(Cl-4- 15
-S ZMﬂ' arboxy) et hyl; R62 represents hydrogen, or
met hyl ; R63 represents nethyl, ethyl, 2-hydroxyethyl,
2- met hoxyet hyl , net hyl am no, 20 ethylam no, or
Riremriesghisr yunogdre netbyt, edieyit 2-hiygoxyethybt 2y droxy-1-hydroxymethyl-
ari no vl .. met hyl am noget hyl . di,net hyl .am nonet hyl |
B Ao ORYErOR DRt hyd Gt KUY, 2% SABTORPrORY,  3-Cie
alKSRDESINT D-AMHRARN; %ﬁ J-SRYIBEARG ethy dro@fNCcey-alkyl)amino)ethyl,
h%?oxy; and i n case 614|Kep¥esent)§ss rﬁ}wydroggj,% &%5 r¥a)y Jethy
carpoxymethylon r épuedliericamhpdymeinyl, 30 ncadystvl,s t ey 2-(C14-

integer \1.0r 2; n represents 0, 1, or 2; Kk represents
a”if)’;'caﬁ%)@f)ﬁg’%’ nts 0 or 1; and WD 2007/ 080542

PCT/ 1 B2007/ 050070 8 in case p represents 1, k may in
6%dditi on represent 1; and R7 represents hydrogen,
R°CremreaeRrip hydsegernl s gesthyl;

R®® represents methyl, ethyl, 2-hydroxyethyl, 2-methoxyethyl, methylamino,
ethylamino, or dimethylamino;

R represents hydroxymethyl, aminomethyl, methylaminomethyl,

dimethylaminomethyl, 2-aminoethyl, or 2-methylamino-ethyl;
R®° 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 O;

p represents 0 or 1; and
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5 and salts thereof. ii) The present invention also
relates to thiophene derivatives according to

W@ pivomsesent i), wherein R6 represents PCT/IB2007/050070
hydr oxy- Cl. 4- al kyl, di- (hydr 0é<y Cl. 4-al kyl)-C1_
4- al kyI 2, 3-di hydr oxypr opyl , ®- CH2- (CH2)n NR 61R62,

in C?%?—lﬁ')rﬁp %&Wm%&%ﬁm@@e & g% CH( OH) - CH-

NR61R62, - ( CH2) nCH( OH) - CH2- NHCOR64,
: (CH2) NCH( OH) - CH2- NHSC2R63, - CO- NHR61, hydroxy,
R hye@reseyumydlroglenoﬁw alkyl, or halogen;
- (hydroxy-CL. 4-al kyl ) -Cl1. 4- al koxy, 1-glyceryl,
2- hydr oxy- 3- met hoxy- pr opoxy, -OCH2-(CH2) m NR61R62,
and&d2-th&tddr m NHCOR64, - OCH2- ( CH2) m NHSC2R63,
- OCH2- CH( OH) - CH2- NR 61R62, - OCH2-CH(OH)-CH2 15
NHCOR64, - OCH2- CH( OH) - CH2- NHSC2R63, - NR61R62,

i) m%@%htq vemiNH| retléte%)tcﬁ tﬁ%rrﬁ)weggl %n?ﬂﬂ%@' Rbrding to

nven Ion Telates erirvatilves

enalsoiment §), tmheeerbd%ﬁ rrwnéser)ts <bnydr0x)y Cwhealkel, raMhydroxy Ci4-alkyl)-Cq.
represents *- QN or

-k . 9r dﬂ%@rwwpﬂks QHM%)@NﬁeRbow@Hm@Ha)gNHQQBd -CHz-
(CH%? tr{}ﬁs@R@F’he” ch)aL(@kFFEGS)ﬁ,F@HP@ édNuﬁemRGW) AgehhﬁbH(OH) -CH,-

pa tICU ar enbo I ment e i nvention relat
NRHREDhe (@H)RC H@H)BHs,-NEQOR], ng(Gl,)e@id (OH)EH,-NHS@:R*, -CO-

NERE, SBERTL Ry G e RoRE TORICTRAC L iker-Asotine! alycery!,
2- ﬁ%@ﬁ%@%eﬂf&‘}%r@boﬁm U@'@-IJ«GOHZ)V)NI?@mRﬁher OIQFHz GCH-LIIJ)a-fNHCORG"'
nbodi nent i nvention relatestot he

opnhe
O@ehlz @ﬂz)mé‘él‘ls@a%n di HQCHa-@Irtld)-Bkht NRJ 'RSF, | i pCHz CH(OH)-CH;-

NGB GHaNEP A na VR PEr NG aPRSONHR

the bond that is |inked to the thiophene group of
__For mul a@&a). vi) Another particular enbodi nent of the
iiN)i Av Ot ' émfadiment tafi Biehdnverdion veleiegedo thiophene derivatives

acrﬁérgﬁﬁ le&n?@tb%dﬁ‘ﬂ?ﬁq ) BB whler@h A rdpre¥8R5 L0 EH,-CH,-,

~a /N - ~o O -
SRy
O—N

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

Formula (I).

iv) Another particular embodiment of the invention relates to thiophene derivatives
according to embodiment i) or ii), wherein A represents *-CO-CH,-CH,-, wherein

the asterisk indicates the bond that is linked to the thiophene group of Formula (1).

v) Another particular embodiment of the invention relates to thiophene derivatives
according to embodiment i) or ii), wherein A represents

~o /N -
T
0—N
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vii) Another particular enbodi nrent of the invention
relates to thiophene derivatives according to any one
W@toorkgoséarbodi ments i) to vi), wherein Rl reprBGEmMm2807/050070
hydrogen 10 or nethyl. viii)_ Another particul ar
embodi ment of the invention relates to thi ophene

th%?rej'ﬂq\c;ﬁ{é %gﬁﬁmgﬁﬁg{qg@gﬂﬁgpgﬁéﬁﬁgfﬁhp%ﬁﬁgqﬁgg%‘%}%ﬁe group of
Fofelday. particul ar embodi nent of the invention relates

to thiophene derivatives according to any one of the
enbodi nents i) to vi), wherein Rl represents a nethyl

group. x) A preferred e iment of the . .jnventio O
vifAfefes bpglcuircRbREMETTE dof Valertion izttt iF Ryoflens gervatives
aceorid td éﬁ—’lb@ﬂ’@@éhtﬂ'gﬁlt ), whekéiniA}epraberitei n R2

represents an isobutyl group. xi) Another preferred
enbodi ment_ of invention relates to thiophene
derivatives-~@ccorjirig to any one of the enbodi nents
i) to x), whe\ein represents nethyl, 25 ethyl,
n-propyl, or iNcbyfyl. xii) Another preferred

enbodi rent of the invention relates to thiophene
derivatives according to any one of the enbodi nents

b MR FRLERRE B B ondhs B
acebRi [&gnﬁ%QCBfrfﬁQten%odiﬁw%nitsPM%tvii)QWh"e?éiﬁtWSretp?%seents hydrogen

t hi ophene derivatives according to any one of
orengibyli. ments i) to xii), wherein R4 represents nethoxy,

and R5 and R7 represent hydrogen, or wherein R4

represents hydrogen and R5 represents nethyl, ethyl,

viiQrArgeh &opartistidr Bmdothnesest thenBiéition R31&tek t01thidphege derivatives
Xi v) Another preferred enbodi ment of the jnvention

aceerding & apy ORE O Hmem@edinentsyke Vihvdwrainy epresgnts hydrogen.

of the enbodinments i) to xii), wherein R4 represents a
met hoxy group, and R5 and R7 represent hydrogen. 10
ix XAmotAeo phaticufaredraboeich entiod dhasmientibnt retates Y@ thiophene derivatives
ccordi ng_{o an

relates to thio ne derivatives a y one
acger 'Wﬂatféﬁﬁ%(ﬂ’\%‘g{@ei §MPRJigiants IiRey biNeginy Bpreriereats a methyl
gryelr ogen,

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

isobutyl group.

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

ethyl, n-propyl, or isobutyl.

xii) Another 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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and R5 and R7 represent a nethyl group. Xxvi) Another
preferred enbodi nent of the invention relates to

W@ bioopsrswze derivatives 15 according to any oneCDIB2067050070
enbodi nents i) to xii), wher e| n R4 represents
hydrogen, and R5 and R7 repr rdsent an et hyl group.

ticul f d enh t h I
xil) A oS BB ol TRR Lol bR VRN A 58 40 duBEPaRe gerivatives
ack8rdiiyy t&ﬁﬁ Sheldtene ErsbdiRBheEs i) ko k) WHéreln"ﬂeFé?jrésé%ﬂs methoxy,
20 represents hydr ogen, R5 represents a met hyl ‘group,
angnR’® g aorrweeﬁemdwdeog@m oy mepeinxR| ireprearotshbydrogen and R®
f d.,.enb £ th t
ropieSgBruRE L Ai0ur PO meay R E% 538 TR ST iy or natogen.
enbodi nents i) to xii), wherein R4 represents

hy drog 25 R5 represents a nethoxy f%;oup
Xi) At ehpreferresh estaaskimanbed thei ipyentiast tep rt@ftfélpphgne derivatives

acge“rs%tl nén?for@%f }éeg{ﬂb%ﬁlrﬁ&lﬁ@t 62}0 ?(h}éh\é/ﬁ_grtédﬁnentrepresents a

Ves accor one

méthokp graup, andtRT and HMepr@@easleydrsgbmdr ogen, R5
represents a nmethyl group, and R7 represents a
chlorine atom 30 xx) Another preferred enbodi nent of

xv;%%o'trgéfﬁﬂbfé?lréd @hﬂ)@ﬁn%ﬁ’c fhen n‘@\%(]ﬂ o‘#\efélé{é§ lty§ ?ﬁloPh?ne derivatives

ccor to any one ments |

acchetig to ﬁaEBy oeproémemboﬁ@h@t)ﬂs i) (oOH)RﬁEMenCR REpreSents hydrogen,
gg% % VO 2007‘ 080542 PCT/ |1 B2007/ 050070 11 xxi) A

anGdr ¢ A8 Parrﬁgare&fa@ eMeHYIBHBI ment of the invention

relates to thi ophene derivatives according to any one
of the enbodinents |£ to xix), wherein R6 represents
Xvi)(ADth &r PrEHReS) B enoNRERBZeNtigieradates Ko tkippberé derivatives

acg%ﬁ%gq]é ){gﬁé)o?%%?g}béﬁfrgggtgr{g d ﬁg\?{pé@rﬁ ﬁig%resents hydrogen,
and'Reahd R reptedensat etfiyligapligne derivatives according
to any one of the enbodinents i) to xix), wherein R6

represents -OCH2- CH(OH)-CH2- NHCOR64 10 xxiii) A

va?)aW tp‘faﬁ"ﬁ é@'x]%rrgﬁg{]e@egggd%%ﬁﬁ@z tgfgcf(i;?gn iolY er@ dt@é‘ tg_thiophene
deolﬁ/atl\i"es emcocﬂm@nibs any boexof()the\/\bmbeldrma&s |) to xu) whereln R*

represents hydrogen, R® represents a methyl group, and R’ represents an ethyl
group.

xviii) 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 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 -(CHz -
(CHR®),-CHR®*-CONR®'R%%,
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represents - OCH2- CH( OH) - CH2- NHCOR64, wherein R64

represents hydroxynethyl. 15 xxiv) A particular
wepdwodsesent of the invention relates to thi ophe¢EIB2007/050070

derivatives according to any one of the enbodi nents

i) and iii) to xix), wherein 'Re represents 2, 3-d i

h yd roxyp ropoxy. xxv) Another particul ar enbodi nent

of the invention relates to thiophene derivatives 20

xxﬁ)CAObQHiwlatrR/ prefeB8 Qifnbbbﬁn@rﬁfbeﬂ'tﬁsnmehthdn rBlatéte thiophene
wherein R6 represents 1- glyceryl. xxvi) An especially

depivetieas extcerdingli teeany odne hef ithe eembodimartat igstot aix), wherein R®

releRl SeH Rl R BNAERY, RSBy sbresqgs 0.
rePrestinld O-MIRO andhRPeigprédentagtiridesks indicate the

bond that is linked to the thi ophene group of Fornul a
(1); RL represents hydrogen or nethyl; 30 R2

xxLﬁW ?%Fr%dn{eﬁ{q%%}'rlneﬁtr olfstﬂguﬁ'ﬁ(énpc?f‘?’ rre%%gstsnfh?%ohene derivatives

gen,
accerting yo an%n@@ﬂb‘n@@ﬁb@dﬁ@ﬁtt E$2®O>?kp5f(2}ﬁb7réln R® refésents -OCH.-
epresents hydrggen or nethoxy; R5 represents
@?'b@éh N'L'@ al kyl, or Cl_4-al koxy; R6 represents
hydr oxy; hydroxy- C2. 4- al koxy; 2, 3-di hydroxypr opoxy;
- OCH2- (CH2) m NHCOR64; - OCH2- CH( OH) - CH2- NR61R62;
XxHIPOZpCHE W)y Gh2fexkeaOrRbAbodi@enR-of Sthe invention relates to thiophene

CH( OH) - CH2- NHSO2R63; - CHR- CH2- CONHR , . wher 6
ATV A EPIING 1 Al BR9-Q 0 TERYRATIS| D & R, wherein R
rebrsé%ﬁtsvmhgmﬂ(@#)tuHQ-mcmﬁﬁh%we@rrbRWﬂe@?ééaHts hyﬁi@%methyl

R62 represent 'hydrogen; R63 represents nethyl
represents hydroxynet hyl , net hyI am nonet hyl, or

xx%{) rgtrgl?grltlgﬂrllapoerﬁé |rrfent oq e e%?grqtrselateg t'onEhFT‘gp renle Yerivatives
according to any one of the embodiments i) and iii) to xix), wherein R® represents
2,3-dihydroxypropoxy.

xxv) Another particular embodiment of the invention relates to thiophene derivatives
according to any one of the embodiments ii) to xix), wherein R® represents 1-

glyceryl.

xxvi) An especially preferred embodiment of the invention relates to thiophene
derivatives according to embodiment i), wherein
A represents *-CO-CH=CH-, *-CO-CH,;CH>-,

~~~~~ ¥ /N .- x N .
Oy
O—N

N—O ,
wherein the asterisks indicate the bond that is linked to the thiophene group of
Formula (l);
R' represents hydrogen or methyl;
R? represents n-propyl or isobutyl;

R® represents hydrogen, methyl, ethyl, n-propyl, isopropyl, or isobutyl;
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R7 represents hydrogen, Cl.4-alkyl, or hal ogen. xxvii)
Anot her especially preferred enbodi nent of the
WO pooeigisen rel ates to thi ophene derivatives apCOIBNOTYS0070
to enmbodinment ii), wherein 152A represents
*-CO CH=CH, *-CO CH2CH2-, ®% or NN ON wherein
4 he ast ﬁ%hSks i ndi cate the bond that is linked to the
R TBPERS rggﬁn(grmggpﬁm a (1); RL represents
Rﬁmééfé&% H%gr@@bﬁ)’tuaﬂ@d%?f&%%lﬁé)%ﬂts n-propyl or
o SO butyl ; represents hydrogen, methyl, ethyl,
Rnrepregsrits hy@'ﬁ@fyomyldromcn sotkoxy] 2,3-ginydeypEanmxy; -OCHz-(CHa)m-

BRI TS BRSSO AL HOR", OH-

CH ¥, PPHSOBRRGX -GH NHR thyl, 2-
%WIP Vi 8%) % %?%66%@ OGhiRerePHRY ™ NHR@4yethyl,

hydrmzi@Mg@n@aylmtmmdromqaragéylneezrwlegf @sdinxycarbonylmethy;
Rm%ﬂﬁq?i PLﬁf&@ggﬂt s hydroxymet hyl,

I 2- met hyl am no- et hyI m
Reﬁe@pjresentssmethgl i nteger 2; and R7 represents hydrogen
4- al ky 30 WO 2007/ 080542 PCT/ |1 B2007/ 050070

G%GI%?S?P S)hy&r@fm%ﬁhwban@hﬁ@m'ﬂ@metw QrrrsMeiVEATIRhethyl;
rrﬁ%r‘%géﬁtsttﬂetﬁﬂegep szdwﬁavatlves according to

I ment erein RL represents hydrogen

R’oeprastemys hycﬂ?@gene@n eatyl,orilabdgenyl , R3 represents
hydrogen or nethyl, R4 represents hydrogen, R5 and R7
represent Cl_4-al kyI R6 represents

xxvi Aotk e&ﬁ@ W& enfbstimenPolNtt fivenflon relates to thiophene

represents
derivatives according to embodiment ii), wherein

A represents *-CO-CH=CH-, *-CO-CH,;CH>-,
- O . * /N .
SakEne,
N—N O—N
wherein the asterisks indicate the bond that is linked to the thiophene group of
Formula (l);
R' represents hydrogen or methyl;
R? represents n-propyl or isobutyl,
R® represents hydrogen, methyl, ethyl, n-propyl, isopropyl, or isobutyl;
R* represents hydrogen or methoxy;
R® represents hydrogen or Cy4-alkyl;
R® represents hydroxy, hydroxy-C.s-alkoxy, 1-glyceryl, -OCH2-(CH2)m-NHCOR®,
-OCH,-CH(OH)-CH2-NR®'R®?, or -OCH,-CH(OH)-CH,-NHCOR®;
R®' and R®? represent hydrogen;
R®* represents hydroxymethyl, methylaminomethyl, or 2-methylamino-ethyl;
m represents the integer 2; and
R’ represents hydrogen or Cy4-alkyl.
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wherein the asterisks indicate the bond that is |inked

to the thiophene group of Formula (I). xxiXx)
wEepeosekl y preferred thi ophene conmpounds accoPdi/IBROQ7050070

Formula (1) are: 10

3- (4 hydr oxy- 3, 5- di net hyl - phéryl ) - 1

o4 908 s o AL S0 i B0 S e

acEBbdln %W&ddln@n@ BP"IE where|n R Je resents hydr%gen or methyl, R?
3, 4 di i sobutyl - t'hi ophen- 2- 4- hyd I OX di me

repn@sentspusehyuy Ii)rrqpaesents hsdmwn or methyI R* represents hydrogen, R®

and h‘ﬂrrérgse)an i;r4 aﬂ%ﬂt ;ﬁéy@pﬁe%eﬁi%) OCH> SH?BHh%Hz-NHCORG“ and A

t hi ophen- 2- yI Dpropan 1- one

3-[4-((CSy= droxy pr 5 di methyl
hy
- phenyl ] - 1- 4 | butyl - { 7
dimathyl-th - 2- yI) pro one
rearelrsedtsoxy \ 2- dr oxy- 3- { 4- b—(‘u |sobutyl 5- rPét‘h;@ ,
w etprﬁigg é{% %“né éé%g Ida’d7ﬁa is leked %6 6the tﬁ%ph ene group of

FdNn(J%(I. ethyl 4-[5- (4- |sobutyl 5- et hyl
-t hi ophen-2-yl)-[1, 2, 4] oxadi azol -3-yl]-6 m
et hyl - phenoxy}-2-hyd roxy-propyl)-2-hyd
xxw%pggi%g? Rr/edfg Je[jéhiPRh?Q%88m°U§dﬁ€F89rding to Formula (1) are:
- t hizp@hepdrdxy3) 5-bimathdi- QP@WI)&iQh -iSobUtyl= :ﬁpr&ﬁwﬂbbwén-z- 1)-
- phenox?{d ydr oxy- propyl )-2-hydroxy-acet am de; hydy
ProRxyaNgs ( 2- hyd roxy- 3-{4- [3 (4 i sobut yl

-3-pr I

progyﬁ%g%&dﬁﬁehﬁﬁﬁ%%hée %rr%)/( 35agér[nethyd8henyl)
prcbbér&)r{e4 [ 3-(3, 4-diisobutyl -th| ophen -yl ) -3-o0xo- propyl

-2, 6-di net hB/ phenoxy %‘

roxy' @lb—,glysg lgylhgrﬂmw (ygt%gﬂyagdrogw 3,5-dimethyl-phenyl)-propan-1-
ond: hydroxy- N-(2- hydr oxy- 3-{4-[5-(4-isobutyl -3-met hyl

-t hi ophen-2-yl)- [1, 2, 4] oxadi azol -3-yl ] -2, 6-di met hyl

- phe’hﬂx@@) ﬁr&apmlyﬁraweprapodye) 36@2@@7&/@&@54@1 -(4-isobutyl-3-propyl-

h /|1§§\8$}7/ 050070 14
t 'Rlpt‘ BIRRA-ERANE5. (4- i sobut yl - 3- met hyl - t hi ophen- 2-y

| ) [31[42((s} Qxcﬁalh%%xy%ropoxy) 3,5- d|methyl phenP/I] 1-(4-isobutyl-3,5-
yl] - t hyl' - phénoxy}-propyl) - 2-net hyl am ho- acet am
dmnaﬂ,nyl thlophen 2 yI) propan-1-one;

Eﬁcljrﬁgd(rﬁf I\é& §¥%Jo§§(34 {4 f’é)&p Fs%[)uéll LS %HyT-EmJ)&?@nQEZy%)'-y
1, 2 ,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
N-(3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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;
2-hydroxy-N-(2-hydroxy-3-{4-[3-(4-isobutyl-3-propyl-thiophen-2-yl)-3-oxo-
propyl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
N-(3-{4-[3-(3,4-diisobutyl-thiophen-2-yl)-3-oxo-propyl]-2,6-dimethyl-phenoxy}-
2-hydroxy-propyl)-2-hydroxy-acetamide;
2-hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
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yl]-2, 6-di met hyl - phenoxy}-propyl)-acetamde; 5
3-{4-[5-(4-1sobutyl -3-net hyl

WO dv7opisen- 2-yl ) - [ 1, 3, 4] oxadi azol - 2-yl ] -2, 6- PCT/IB2007/050070
di nmet hyl - phenoxy} - pr opane- 1, 2| di ol ;
3-{4-[5-(3-ethyl -4-i sobutyl - i ophen-2-yl)-[1, 3, 4] oxad

R LR T L Sl 24%@9@20'3

yl]dz éfo?ﬂneﬂwwipheﬁo@}%raswlyqztmeﬂm/mh%owe}tawwane 1,
3 {42 nBro8y-N-(3-{4 b (4-isobutil-Spmethyi-tyibpher-23y k| 1o 4itixaniazol-3-
| 5 2- 2. 6:di net.h h ) - -1, 2-diol ;

V2 B R EaOR sy T e R S0but yi - - et hy!
-t h|33{21hR33(-42rsMbDJtyl BImathgl- ﬂﬁ@ﬂhéﬂ-glwﬂ[ﬂ% htokaBiaFonRiymy2,6-

phenoxy} - propyl) - acet am de;
dere(h?/J heD%XX}Slr@PﬁW 142- F‘%butyl th| ophen-2-yl)-[1,3,4]o0

dizp
xadifeols. ﬁse h}( -4 gotﬁﬂ%]rtgg?y en2yI1 3 4josadigrol2-yl-26-gimethyl-
h s d |
P gng%}r%r)?paneg I%Irox 3-{4- [52,54 i sgbut yl - 3- pr.op h/l th
" op et B popEbs B lopbrn Ay 3 HokRdiaE A V-2 6 dimethy-

lggiacet am de;
phﬁﬂpg- {W@H%g‘p%d)d?l sobut yl -t hi ophen-2-yl)-[1, 3, 4] oxadi
azol3-@&-p8-(3,4- dﬁsmtbutgzit—ﬂfnjﬂpheﬁ@Z-yl)-H ,3,4]oxadiazol-2-yl]-2,6-dimethyl-
oxy- propyl ) - 2- hydr oxy- acet am de;
S e TR AW A
-t hleﬁ\ytﬁax%wté h{/éfo?(y‘ﬁ {2?4{351(4 R&BLtyR3Yhbthit-IREHIRT.2-yI)-
phenoxy} - pr opane:

[1 ,2314%9&&@&?0“\2 ymzﬁrdrm&@yepmeW}(momwbagetganm@e net hyl
1P R IE L ebiy-4-ispbuty - thionhen 2l Gk loxariagel 226

dlmﬁt hahexy32-hydroxy-propyl)-2-hydroxy-acetamide;
2- Hilﬁ?oxy & % o py) y Ilsobu | - 3, 5-di met hy

| -t h?, Bwf@ﬁy-@f -(4- pydrro% 3-{4- f5 (4{ isobutyl-3- propg/ll -thiophen-2-yl)-
1 SHGHAIRE0 9 ity Pode iR PaFRRIIAe ) P01 L
con [mmdjlsogutyﬂttﬁ@pmﬂ a-y(-]1,3,dfoxad@2ol-2-yl]-2,6-dimethyl-

oA B ou L by bdelapagal v! - 5ot hy
L. 2B xeisBROly Buhbiny RiHASHGH- 231 /MY 216%eBIeRBY b3 ethoxy-
phﬁnom)p@p{aledhzmm 4-[5- (4-isobutyl - 5- net hyl

-t hi
- pna D sx N B bbb R ekur tirden g
[1, 20664 AR 858123 -PEBL BRI (L EHREHOL)-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}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((S)-3-{2-chloro-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-
yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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15

N-((R)-3-{2-chloro-4-[5-(4-isobutyl-5-nethyl -thi ophen-
WQ2007p8(512 2, 4] oxadi azol - PCT/IB2007/050070

3-yl]-6-nethyl - phenoxy} - 2- hydlr oxy- propyl)-2-hydroxy-ac

etam i de;

3'{3{\}@3% g?ig 5@ ér b.%éB’uty% SRYL iR R201 77 djokddiazol-
Bt}ﬁé hﬁﬁéﬁ&g}‘&( I@%CIMSQ{/%@M—Q;H Br&(f@é&ﬁﬁf@léﬂe 5

- hydr ox dr ox I sobut yl - 5- et hy
I t3ﬂ{201slﬂwh42{53({4)|sobutyl -5- methyl thlophen -2-yl)-[1,2,4]oxadiazol-3-yl]-6-

m%éﬁ?ﬁ%ﬁf}aﬁ' B4R dréxy bl A-SroBlomghiiyL - Phenoxy} - propyl ) - a

2 hﬁh %SXW‘I\( ((8)) 22hwak%y{43[5{(4 iE8b )b FedMy M ihidpHERL Dy)-
I opnen
[1 pl4lgxa|q'a&@ioﬁ ahha ﬂl@@?ﬁyhp@em%ﬂﬁwylbﬁ@ﬂ@mie propyl)-a

5 N T S A

[1 BM]enaxaiolQ w&r@)dyﬂ@ﬂhvpphénc&yf}apdowyaa@temm;de;
N-((S) - 3#2 eth L‘ éQLgISObUt% net hy| ,
-t hi b@@ QZ—W) [41[5g zﬁ; Al-9- ylzmlgqqengﬂ@t[ﬂ,ﬁ 4)loxadiazol-2-

yi] I\f %@h(?@&%}jg@m 0 frgadﬁx/ )2 Ry HcRERhAR | de;
et PN/-I((S)-IB—{24e[H§4 445+(gemmyyl Mhhlyﬂwmmlendbyls)m 3.4]oxadiazol-2-
Ve G S p e s ok y 2 horSxy Beetamide;
2 h>Ni %Xdﬁ&x&(ﬁh @ro&%ﬁfeﬂ%)f c??;\%f‘%{z{? [S§41|§<9&H§/|y$ m nrErff?ttmbphen -2-

yl) [ﬂti’eﬁ}@xﬁl}ilagobaw]ﬁ Getimethydrehenyl}- proplonamlde

U BRRG) R SR sop R R R -

[1 2Mé]emuiolm 9|qL>2I 8- daﬁemgnpﬁﬂ%xya tprcl)pyl )- acetamlde

2-et
&o%!‘@ﬁxwl‘{i(( {2 hy(g@x)ﬁ%%a@ @zlépbgtw Qﬂn9‘lh]5/l BueRhany2-yl)-

[ %’@?&?ﬁéiﬁgm’@ﬁ?%ﬂwéﬁ GO ateab el

-t Ell\op(&)#ﬁh@»wh)ﬁ -B-[55 (4asd5my|asumny| tafophlehtﬁg/nl’}f{gjgyct]oxadiazol-3-
Vi e”°ﬁ§3r1e@oa%} 3%55’%@8%%) BTNy FoRETGE

-t h'r@g@% gz (4%36&@@@@@% tfydﬂarjceg% It[EBGQ 4]gxadiazol-3-
yI]P@ (r(emyla}r{mw E\Mdnoiyﬁpr(opyl)s'&abympb(y :Bca’eetrhrgdle t hi ophen-

¢ N2 bR A5 sl FadRV MIGIhBRIE Y 2 Aadiazol-3-
yl]%i me?h%%r{e%ogiF/FQﬂyHYéxﬁpr{o%y()‘? hy@exy Mcetmimehy!
[1, N a(ﬁjx?a& alz oro-3-[pt(-ipvleutplk g methpiyitnapbens?-ypsii )2, 4loxgdiazol-
>R8PS bBSS & hyarosy pecou P QuBLRY 2L AR
- t hiNep(®918-2,81diethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl]-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((R)-3-{2,6-diethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl]-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
N-((S)-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;
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[1, 2, 4] oxadi azol - 3-yl ] - phenoxy} - 2- hydr oxy- propyl ) - 2- hy
W@l e@rysEdrt am de; PCT/IB2007/050070

N-((S)-3-{2-ethyl-4-[5-(4- |so%utyl 3- et hyl

thlophen 2- yI) [ 1, 3,4]oxadPazol -2- yl]-6-methyl

200 @rﬁ'z 9&‘17 %@éd@ %&%%‘%@Mﬁ%&%ﬁtf n1)i[9,e3;,4]\3§?adiazo|-2-
yhe- He%% %H%bﬁ?i)lilh}/@r&ﬁf Srbpl Aoy a'éjéﬁel?ﬁl

-t hi op en 2 oxadi'azo et hyl
phé\ﬂbWPXX&Nﬂ(&)@dyyqfonWF% [3- (4yidoloutyl-aceetani-indephen-2-yl)-

[1 %z{]ﬁ r@éﬁg%g ?6)%’ MY PENaroRy T SpyI b S8Ry - 8- methy
[ 1 & Hﬂrd?rbﬁyhl\a((ﬂ) -Bhydrbxy-36dj3net iBybuiyherasyl - HieEHEN-2.3/)-
[1 Z 4']9&@@@0'!’@ yi{-R) 6-dimgiaybryermxyl-arepy| kacelepugs - 3- net hy

[ 1, 7 DR RN oy el drRgpu Rt apipPRen 2:1)-3

oxoedrapylfie; 6-dimethyl-phenoxy}-propyl)-acetamide;
2- hydr oxy

A DD P 25y oKy e ar G5 oboa-B SO P oPNen-2-yi)-3-
oxgppﬂ%ggl “‘2}6 ﬁp”?‘?ﬁ%%h yd Zx -@ﬁ) ﬂ‘-’Ttgf“ 4-| sobutyl -3,5-dim

et h)N ((G)+33{24eth1y243{8)(438dkmtyl -3, 5 -dimethyl-thiophen-2-yl)-3-oxo-propyl]-6-
6: di met t d
R BBk 2P BoR 2 A DA CRRBIG et b1 ¢ hi oph
en- -y(R)-3 ?éMﬂgBy(hhs@butW 3"'5t1d’f‘rre%‘>ﬂfiﬁ|>é¥5heﬁ'dﬂyl§t3 -ox0-propyl]-6-

rox%/ prop roxy-aceta md

mﬂh(/ R)e®><{y22éwdioxwp[®>4)421hydmyacéka@dﬁ met hy|

ot PR E Lhibid At LS Braifethvaniophen-2:uks i g

[12, (]éﬁadlazol -3- yI] 6 meth |- henoxy} -2- hydroxyspropyl) -2- hydroxy acetamlde;
N- [p di nmet

hen )(()R))Ci {2{ ghl@rorﬁdﬁa(& |sobutyl 3 5- dlmethyl thiophen- Qlyl) i op

[1 'rzgzﬁgk%@e%éll}g 9@@%‘%&1@1%%8@’}12 Ay ky R By IR x P 2B B mide;
N- ( (ﬂyc&okﬁal\ct(@@hybrbﬁycél{m-[5@(b,uiwbut$l-5£ddirr&ithWthidphep-z-yl)-
hen-2-yl) [41, 2‘;22% oxad .

[1 .3a4£exa<¥a%¢'12 Bl HMeNERBINPYZ-PRORY -8Ry | ) - 2- hyd
RN Sy s sy D ety a2

[1 ét4r]9kad|laz<nip2‘r§!ﬂ|-226-¢imeth20phenoxy} propyl)- acetamide;
L 3000 268} a3 vlisdodty 5 Bbmdr AR KGR 2Py ) -

[1 % zt]&sféédléiolbt m@m%tﬁw%h@?ﬁ&sxﬁ 2-AybifoxorbpPReiidréxypadédmide;

-t hi ophén-
anpll 3 4] oxadl azoI 2 yI] 2, 6-di net hyl - phenoxy} - propyl)-a

e Y w5 prsqay S Eesietny g heR R ) hi oph

[1 6%]8x3/dh)azd5l32 ZL] £l oeet)|-phenoxy}-2-hydroxy-propyl)-2- hydroxy acetamlde.
i azol - 2-yl]-6-net hyl - phenoxy}-2-hyd roxy-propyl) - yd

roxy-acetamide; 25 and
xxxi) A further aspect of the invention relates to novel compounds of Formula (II)
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N-((S)-3-{2-ethyl-4-[5-(4-isobutyl-3,5-dinmethyl-thioph
en-2-yl)- [1, 3, 4] oxad
WO 200010834y ] - 6- met hyl - phenoxy} - 2- hyd r oxy- pr opRC)/IR206W w0070
roxy-acetamide. xxxi) A fur:#;er aspect of the
invention relates to novel cdfpounds of Formul a (rn)
WO 2007/ 080542 PCL/ | B2007/ 050070 17 R~ Rs R3
For mul a (FU R1 ?&i R3 are as defined for
Forrmula (I) a R8 represents -000H,
- - or -CN;, and salts thereof.
xxxii) A furthe ect of the invention relates to
novel conpoundg of F&nula (111) RA RBR-S A\ O
(CH2) k- ( CHR65) p- CHR66-@¥0H 10 R2 R3 R7 Formula (111)
wherein A, RL\ R2, R3, Ra Rs R65 R66 R7, k and p are
as defined for\Fornmula (1) above; 15 and salts
t hereof. The npounds of Forrmula (1) and their
phar maceuti c Iy accept abl e salts can be 20 used as
medi canment s, hge form of pharmaceuti cal
conposi tions é parental or topical
adm ni strati on They can be adm ni stered, for exanple,
perorally, .g. in the formof tablets, coated
wheiBineR's andhl%\g,aée@s dﬁm@ddﬁﬂF@mulagélaimvr@eaa@psul es,

RN 15 OB eOoP LR S etz 1 T '

PCT/IBZOO?/ 050070 18 parenterally, e.g. in the form
|nject|on solutions or infusion solutions, or
anﬂo‘{tﬂ'@dhﬁ@eo e.g. in the formof ointnents, creans or

oils.

xxxii) A further aspect of the invention relates to novel compounds of Formula (l11)
R* R®

1
R \ / A (CH2)-(CHR®®),-CHR**-COOH

Formula (lll)

wherein A, R', R% R*, R* R®, R®®, R®, R’, k and p are as defined for Formula (1)

above;

and salts thereof.

The compounds of Formula (l) and their pharmaceutically acceptable salts 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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The production of the pharmaceutical conpositions can

be effected in a manner 5 which will be famliar to
w@poo7/080sson skilled in the art (see for exanpl BCIVEB207/050070

G bson, Editor, Pharnmaceuti c Pref ornul ati on and

For mul ati on, | HS Heal t h Grouﬂ Engl ewood, CO, USA,

2001: Rem n The Science an ract of Phar macy,, .
paﬁmtﬁra@é{r tergbﬁn (t)rﬁ]fqrgag wﬁcglo&ﬁqllé Sof" |p %§9|U§HBS, gr topically,

i%@lﬁ‘@ﬁ)rnb&if&htrﬁ@ht%gcﬂéé?ns gesifd.i bed conpounds of

ormul a or their pharmaceutically acceptable

sal ts, 10 optionally i n conbi nati on vvlth ot her

val uabl e,.sybst ance

oS RREbA G A R A RS and B &5 GRLEHLFCh manner

whigte ilill be PARINRES dh QRrsoh gmmtm@ieea@@éeeimrexlame tMark Gibson,
carrier materials and, if desired, usual

Ediiesr rfearmacesticaldjRiefarmylation Tard pharmdlation; diiS Health Group,
EREpER. o8 YR ROUT RErTATEIH S engerfly ptlice BF Pharmacy,

2w'n sediiers, PhildielphideCollegeoot &redmesict hamdh S(aehd:e/)ab?dbrlnging the
i mmune system Such di seases or disorders are sel ec

ed
desepibed If@an%r@sc@f’lgpgmpwg(léforr EedcPhamnageutisglly acceptable salts,
Opttlbﬁ?Wllﬁm ﬁost 3}ntht Iﬁﬁéﬁﬁ%ﬂ%ﬁ%ﬂ%}éu\{m%@ble substances, into a

graft’-versus seases
galerdcalpl admaniswatioraut formmutegetperdr omis | suitabtl, ngnon-toxic, inert,

PhE BRI PRl g B TRl cAUTRS oSl PR Tdesired, usual

phlaYiBBeGHddl gdmﬁh@ ditis; multiple sclerosis;
nmyast heni a gravis; type | diabetes; uveitis;

ep| scleritis; scleritis; Kavvasaki s di sease,
erjor |t|s

TG el e rBaRt EinCEar bbb Bt K Foraula ) are usetu

fors el peaesntidhl Sdof treei@ephal Reideki 6r dRfdF@drsCassociated with an
al | ogr aft vascul opat hy; post-infectious autoi mmune

achyaleddemynesYieMy rheumatic fever and post-infectious
gl omerul onephritis; inflammtory and
hyperproliferative skin di seases; psoriasis; psoriatic

Sumht disedses or alisopdersdarensélettes; frmometMUpmsilsttlng of rejection of
contact dermatjtis; eczemtous

ost eo litis;
tra(g@pmn%/qe,%ga@seg&spﬁo%rl eellse rrattiveraus- 'P?%trn@ﬁe%’eaﬁwﬁ@ught about by
tra?l%?rﬁ@‘t&}b?r Qﬂblnﬁ’rﬂgneemrgﬁfeg mcﬁ}alrﬁjgfrrﬂﬁbbf%!t&d bahh @R systemic

aril a; angl oe vasculitis cut aneous
US| remythemaaosmneantmospbdlmlda sy:ﬂdnpme; a Hua&iram@ios thyroiditis;
unctlw ti ver na

VRERGHRE: Sy se: i dierosis” cYERGRIA, GsBiiehdypey | dliabetes;
uv@ﬁfsﬂ%%ﬁscléﬂfs’?%ler\f@, ALVASROS AR B4, | BAY RO T8bstdifor 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; contact dermatitis; eczematous
dermatitis; seborrhoeic dermatitis; lichen planus; pemphigus; bullous pemphigoid;
epidermolysis bullosa; urticaria; angioedema; vasculitis; erythema; cutaneous
eosinophilia; acne; scleroderma; alopecia areata; keratoconjunctivitis; vernal

conjunctivitis; keratitis; herpetic keratitis; dystrophia epithelialis corneae; corneal
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| eukoma; ocul ar penphi gus; Moren's ul cer; ulcerative

keratitis; scleritis; Gaves' ophthal nopat hy;
wOo/ogyrAsBynnagi - Har ada syndrome; sarcoi dosis; pRCT/EB2007/050070

allergies; reversible obstr u@hl ve airway di sease;

bronchi al ast hna; aI | ergic as intrinsic asthmng,

o §Xt rinsi Sk h@ a\ﬁaﬁ%tngﬁ”ﬁ(ﬁsihﬁ%'@ iVPe%%Ifg\ﬁgsrt v%ﬁ%rétés Graves'

op‘hﬂ?dlﬁ%bQ{H)l '%gtbr(é’sﬂsﬁﬂg'i Hara@4 AmRIehES IsaircdiiGdis | | béFIen allergies;
gastric ul'cers; ischemc bowel "di seases; inflammatory

rew\smle mb§§as@sa aimeay olipgasey brenckiabasthina ;salldrgiceasthi; intrinsic

esi ons assoc:| ted W bur ns.
asifilua, EXIinsis, st m@rsustagm%”%rpelcg%rswsﬁeﬁ?t&ﬁthew late asthma
andeairway hgpesiespoPBVefedd Sierapehiollis erahtNigs; 68ddrhefriosis; orchitis;
vascul ar “damage caused by i schem ¢ di seases and

gaskicouligeEs; dschemigtrwvelsiseasesi inflanameiprdmwel diseases; necrotizing
en?yrg‘églrlt%' tlh?‘estlﬁgf ‘flésq r|1é g‘LJS%B‘éﬁalté)d1 wﬁ?rtbé%?lhr oﬁ%{jo&?ellac disease;

I Sease, vascC

prm;tursal EESindphilid tg&troenfame mastoeysid; | akom&@wgewe ulcerative
gﬁ)l nduced nephropat hy; Goodpasture's syndro
Coliésip| YASCElar y rdamag yn‘r‘éP%‘?ﬁla 0y dﬁ%@‘?@'%eﬁ'ﬁ?@?&? hgnd  thrombosis;

atﬁé@%%%%ckﬁwsﬁ HHitOeRARdiA¢ Smfari:tlon aortitis syndrome;

tubulol nterstiti neprltls interstitial cyst
cachéxiapdee niposirali dise@se; vascul@athrenitosss; nohigragre; rhlnltls eczema;

intfl\?/ssgitig ﬁéphrﬂ&qi?émtf o y egﬁéf)l@%yogugpgggsturese lég/ndrorﬁe hemolytic-

ur@MR?rsS/hMFd?hé“ %J‘iﬁbe%@s ﬁgﬁl’%‘r‘o‘f})aﬂiys e@%ﬁer&l@%él@?&?ﬁé C?ﬁinfferulonephrltls
pure red cell apl asi a; aplastic anem a; astic

tutaﬁemtegrstﬂuaj. aeRhhlig; tlhi%ﬁﬁ@éycwjélﬁ; crrpulqb@r myosms Guillain-Barré
sy RSBt it RRBMsEySeindltRe BByt dpyellise oponeurits

raaegl@lp@myastygertmﬂm.@m apaseddw'ondissass; B§tREAE6SS] Bure red cell
fibroid 20 Tu i di opat hi c interstitial pneunoni a;

aniRS ARG PREB |fw9@@@éleleranem@aﬂ|0§athlc $ORRRsytoPenic purpura;
aul\’@hgﬁ%rﬁréa;h g &ﬁél%n%rrﬁi C REHAUY mrorﬁ%csf&rfﬁésfﬁdhog%r{ulocytoss

eriti s nodosa;

eﬁylldmbgamem(d‘,lomgaldummr dnet:nﬁi—l an@énydaodiaeles osteopor03|s fibroid

scl er.oder ma;. W\ ranul ona ogren's synd

lungj; M@P%h'c e'BEqr%tbt@El Pﬂ%g’ff‘%@ tﬁ%rm‘lagg%/ﬁg'sef 'eg‘lkHQ?W vulgaris;
on al n a S

ctfiffofie o WlddRs,  PHBRAEGIE D Bers bRy RdiEnéSOoTPRcell  lymphoma:

poipestEnitiar ndgzlesa joptyntingbyrisle chareaSe sgdgnisarsisnchoneg; myocardosis;

ophysi t chronj.c adrenal ffiglency, e

AR Scleradsal MegkORr S arahiRIG! Sicder's, syngirome: adiposis;

eo@fr%ﬂﬂlc"\*ﬁs‘éhlso%éibﬁs L&Oﬁlngﬂfaes@ér}bﬂdnﬂﬂm %Id@él@%'bbne substantia
shock; pseu domenbranous colitis; colitis cause

osaeagd@rntls r edileat pasterni etopesiac oacab@ec@naemlls muscu%ar dystrophy;
oyplRitho! “SER Y Ranty BoMe) nRBoRNBH 1 rRAR; diBier”nsutiiency;
Addigons Cdllse!é@&m@édmmlé@elﬁ@rmmn 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 lymphocytic leukemias;
lymphoma; pulmonary emphysema; cataracta; siderosis; retinitis pigmentosa; senile
macular degeneration; vitreal scarring; corneal alkali burn; dermatitis erythema;

ballous dermatitis; cement dermatitis; gingivitis; periodontitis; sepsis; pancreatitis;
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| ynphoma; pul nonary enphysema; cataracta; siderosis;

retinitis pignentosa; senile nacular degeneration;
wapaoresissscarri ng; corneal al kali burn; der mat P€T/BB2007/050070

erythema; ballous dermatitis;. cement dermatitis;

gingivitis; periodontitis; szgsi S; pancreatitis; W

2.087/ 80%42 PCT/ 1 B2007/050070 . 20 ri pheral art _err)r/1 .
Pegirag artery, g %gnegqrglnoggnggs,cgﬁﬁ CRNGRHr Wmors etastasis of
caP@ﬁé‘rﬁbaSWp@tﬁaroBQW n%ﬁﬁ)lﬁ?ﬂmahéﬁéﬁtﬁy p@l%&ym"ﬂilrkﬁ'y cirrhosis;

hepatitis! primary l'iary cirrhosis; sclerosing
scanoﬂslagwola@gltrsaparteal Ilvervresectw“eacutmllveamﬂceo31$ warhosis; alcoholic

I.OS| S r.nosi s; al cohal i cirrhosis: hepat.i .

oSGy aSoatl TG Cirafiaht d%pafi (PLUre) i et el piure: and
"abatelot-Bhroans liver taacks.e- on-chronic” liver failure.

Preferred di seases or disorders to be treated and/ or

prevented with the conpounds of Fornula (1) are
Pr%%r?e“otﬁ %éégsnbtt glgo%fsqu‘g% &8 qiéd Qﬂdﬂ)f prr&&%g%thotfhe compounds

of Iﬁmgmulamnczrea@electedrf&an taeogrsklpmor@tiafng ofersjectiohOohtrahsplanted
di seases brought about by stemcell transplantation;

OrgeRSHPWFRIAE KSR diMes NeaRk 1N, MANCHRARTECHI &R, AN $KiD; graft-versus-
hogk‘kﬂée%ﬁﬁ S%?b@%rﬁ%%ﬂﬁ(}‘éq@%&@%@ﬁ%ﬁ athS SARFFAH syndromes

ease an cerative ti's, psoriasis,
inqjsdxngerheumatdlu rarthirisis, miojtipte dclerasis suftdimmatdﬂasbowejtche;ases such

o B ELSsseh B Bt Sl RoPods SE5F B8, o
su@haﬁt%hnﬁ%@%ﬁs'tH{llQﬁ(‘Jlt@Uﬁv@éUr@t'lmnﬁt % disERBE8§Ssuch as rhinitis,
i ncludi ng rheumatic fever and post-infectious

cogjunedvitis o reepmetitis;s asguhaid tyrsarc diabedesi poasbinfectious autoimmune

[ . f d dis "y :
oiffsBS (BPLting hebTENE davebansr PRS0 BRBAS PeReryignephris; solia
caResRoAIRINGGr Metaddgis.(1) are sel ected fromthe group

consi sting of rejection of 20 transplanted organs

sel ected from ki dney, liver, heart and | ung;

- ) DS ef s ot e B Bl SR8l i o

contpmumalsovfdFarmhinai @1 are mlddterl eromtltlee QBOSP q@ﬂSfSitlﬂgi(ﬁ rejectlon of
psoriatic arthritis, and Hashi no

hn' s djsease,
trqrﬁ?ﬁﬂt%ﬁ Pir%ansaﬁ@eﬁ%fr@”lj&dﬂﬁw tiyey, ?@ngﬁ%d %e@ﬁaﬁ Versus-host
diddh&e8t bRYY il S%’?dlgl Bgeéteh? &l Qﬂlaﬁﬁitloﬁﬁhealﬁ’tbﬁf'{t‘ﬁ%bogyndromes

or treat i sease or di sorder mentione
selented rfrovo mpeumiataid aatthirttiss aultiplg $Gbem)sa,1msemasa psorlatlc arthritis,

ar npceuti cal,l ctive t ound
cRbR e SneHashimnls edRbisn aed ik EMRafian o (1)
are al so useful, in conmbination with one
The present invention also relates to a method for the prevention or treatment of a

disease or disorder mentioned herein comprising administering to a subject a

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

Furthermore, compounds of the Formula (I) are also useful, in combination with one
or several immunomodulating agents, for the prevention and/or treatment of the
diseases and disorders mentioned herein. According to a preferred embodiment of
the invention, said agents are selected from the group consisting of
immunosuppressants, corticosteroids, NSAID'’s, cytotoxic drugs, adhesion molecule



30 or several immunonodul ating agents, for the
prevention and/or treatnent of the diseases and

waele®onsisks nmenti oned herein. According to a pre¢EmHB20e7/050070
enbodi nrent of the invention,,,said agents are sel ected
fromthe group consisting of 21| nmunosuppr essants

Il oY GPso RUBNER 1BRPIPRe0sYIRsEIRD AFcopipr  antagonists and

rebdhibiiahPEptokmetrakep@ps. cyt oki ne inhibitors, cytokine
receptor antagoni sts and reconbi nant cyt okr ne

receptors The present invention also relates to the

THE sl IGBNES A5k a8 et fe Hob i skiPoyfid of Formuta (1) for the

5 propara@oRldiv pﬁrwrma&,eunealmﬁpmﬁororbpﬂohbny fsreusy inSedrebiAbtion with
i mmunonodul ating agents, for the prevention or

oner e saERHAI dNMueMasiWating: agan. dors fieierevensiani @ntgatment of the
T r also relates to
d'%?‘%’%%ﬂgsag?r%e?éﬁ{%géﬁ%&h%@ﬁr mula (1) that 10
convert in vivo to the corrpound of Formul a (I) as
such. Any reference to a npound of Fornul a

Theneresept @Vleat'%'é alﬁﬂi@'@i%ota %{'9 qrégﬁrqfl%ﬁo@ngn@ (PftFr%mma (1) that
10 co@??r‘teﬁ:W%' i t éocdr’ﬁ%’%gwoofoft e G)E%QT%E‘JCH:.OYA | sference to a

as appropriate expe e conmpounds
coafpdemdmaf 5o(m)rlacalr) ibeheraiofeatd ineedndgrstdos Hetrierﬁseising also to the

I t hod [ th
0Bl SEaT B oble-HEiiRobE. eptr R FOMUBo MY PRoRePoRyate and
eXE@abénWI th the partl cular reactants or solvents used,

ut such conditions can be determ ned by a person
skilled in the art by routine optimnm sation

15 TR GERIOTE of PolRIREN (3 BeobaRuleRhlé Tl b Reyiibeaiven betow,

byqaaeﬁ@ﬂhoagwm tAe E@ReHIe9 08 b9 Wridl shﬂbﬂstQﬂpYrrﬂJm reaction
few of the synthetic possibilities |eading

copgitips nEaYo N amo M éhw)arae@aaereafzra@é% OFOS‘PMG'F@ gseqy but such
coﬁdﬁ'on§ MAnBe GeterRlined by a person skilled in the art by routine optimisation

procedures.

20
Compounds of the Formula (l) 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 (l) are described.

OH

R2 R3 R7 R? R3

25 Structure 1 Structure 2 Structure 3

In case A represents -CO-CH2-CHz-, 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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RRR-R2 R3 25 Structure 1 Structure 2 Structure 3

In case A represents -CO CH2- CH2-, the conpounds of
wo-00m08@43 1) nmay be prepared by reacting a copgDUBOTAS50070

Structure 1 with a conpound @f, Structure 2 WO

2007/ 080542 PCT/ | B2007/ 05007®2 22 under Gri gnard

GBS SR s B NEST 8 Bt W o
reh@ertt BRASHGetIRE ode! pparddieacdordingi & adtaSdadP$nethodology. The

present in the residues R4 to 527 MRy require tenporary .
fupetionat graups presertyindve nesiduesiR dol k- eday necided teineparbry protection

steps. that .follow the (iagnard reactign. .JThe.5 \Weinreh.
or S A Géda el BT Sor BRLISIPud N P et cton. The
wainespeniad cmpduricdiet Stickurel 1 his prepared by treating a compound of
N, O di net hgl hydr oxyl am ne hydrochloride in the

Stiycigendewtth N, O-disnpthyhydregmines Dvdrogslorde, inpthe, peggence of a

i ’ y t y -
col i Sohdat ol W, Bpr b6 o MR 4l Y botimann,
Métboxy N -méthmgrarfidelks t(VesiheecCamid esy) Gh enddern-ofgahiengy ndidésis, Journal

1997%_ 517-524: J. Singh,_ N 10_Satyanurthi, |. S. _
fugy drraktischse (fiastiedehapiherdeiteng: 389 (199 ) v ldredtisJ. Singh, N.

S8 TS R AR .o

fubmPrakiisohe Réeeric (Abrareies Gatniang) 34R1(2080) 340-847; V. K. Khiestkin,

O di_al kyl hydr oxyl.am nes. jn organi.c chem.str :

D i Ml B AERRades in e BR8 Foige 2190 6} tialky grogylamines
in BFga%i%RerR‘ﬁstryB%LB%anr%é@c%ﬁéiﬁiswer G088y, Wwenog3p | n

case A represents -CO CH, the’conpounds of Fornmul a

(1) may be prepared by reacting a conpound of

Structure 4 with a conpound of Structupe 5 in ghe

presence of a base or & acid. ConpouRds of T nul a
al so be

Structure 4 Structure 5

In case A represents -CO-CH=CH-, the compounds of Formula (l) 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 () wherein A represents
-CO-CH,-CHy- may also be prepared by reacting a compound of Formula (1)
wherein A represents -CO-CH=CH- (Structure 6) with hydrogen in the presence of
a catalyst such as Pd/C, Pt/C, PtO,, etc. in a solvent such as ethanol, methanol,
THF, etc.
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a catalyst such as Pd/C, Pt/C, Pt02, etc. in a solvent

such as ethanol, nethanol, THF, etc. WO 2007/080542
w8307/ 050070 23 R4 ORS5 R- R R3 R~ BIT/IR0UVES0070

6 Compounds of the Formula (I), wherein A represents

-CO- CH2-NH may be prepared reacting a conpound of

Structure 7 wth a conmpound of Structure 8 in 5 the

presence or absence of a base such asRK2CGs, 2CC3,
K-tert.butoxide, NaOH, Nd¥ i \ EA, etc.
in a solvent, such as acet(s =di gkane,

etc., or mRtses thegeo i Structure
7 can be prepare af Structure
4 with a brom nat\ R®

phenyl tri met hyl afimoni

benzyl tri met hyR&mmoni umdt ri broni d, 10
tri phenyl phosphi ne di broni dg,, (25%6 in a skl vent such
as DCM chloroform THF, di et et her, nethanol,

et hanol, etc., or m xtures thereof ORI RS R S Br

H2N R6, -0 R7 Structure. 7 tructur 8
BB B (S B 8 e SRR ey e
pr@;ﬁar@ﬂrw*éﬁcﬂné a édmpblihd M?S'trubﬂuré ﬁ@ltﬁ%ﬂéorﬁ 80n@9f Structure 8 in
di et hyl” ether, THF, and di oxane, at tenperatures

th@@fae@éwe-qmb@ﬁacgota basesushasK1G0s Nabio linterbbutoxide, NaOH,

re ctd 0 f
e el he YR RR, B G sieetl £ oA 3B BaB ERathEr oiorane.
et&:proruhixt(ids \therebf.r Epe esempounds of Structure 7 can be prepared by
5-t hi ophen-2-yl -[1, 2, 4] oxadi azol e
reacting a compound of Stfucture 4 with a brominating agent such as
phenyltrimethylammoniumbromid dibromide, benzyltrimethylammonium-tribromid,
triphenylphosphine dibromide, etc. in a solvent such as DCM, chloroform, THF,

diethyl ether, methanol, ethanol, etc., or mixtures thereof.

O R? R®
R1 S Br
\ / H,N RS
R? R®
R7

Structure 7 Structure 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 (l) which represent a 5-thiophen-2-yl-[1,2,4]oxadiazole
derivative, are prepared by reacting a compound of Structure 9 in a solvent such as
xylene, toluene, benzene, pyridine, DMF, dichloromethane, 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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15

20 derivative, are prepared by reacting a conpound of

Structure 9 in a solvent such as xylene, toluene,
whewzesiss2 pyri di ne, DMVF, di chI or onet hane, acetPCI/ER20/050070

trifluoroacetic acid, etc. rt or elevated

tenperatures in the presence Qér absence of

aqu))@ Iéggzgrsl% 0 %ﬂé&%&&ﬁ&%lb@gﬁ@fw a%g@bgqﬂ%do?”wgpr removing
ageRld '(5%;008%é?;ﬁoe|¥|6nd84 MNRAE Sy i K25E8 atrydRidey | BOTNE. PCls, P,Oq0,

et c. tetraal kyl anmoni um sal ts, or wat er renoving
m@lgelmlas gieven, eica)l ylit:chigpr AdeR. ﬁm@?ﬁxyl ildtvaki &. J. Shelton, D.

nh PQC13 5,5:P40 |
sipargio, VFiRpHG. KB Rl fRranoR Fe a2 @86%), 14411443 T.
SUR|, tlonwdaka, RearRnHe, YVNaGakVen K. Nﬂg/t@ HRNeRahara, M. Ohta, T.

Tetrahedron Lett. 42 (20013 1441- 144 . 5 Suzuki
Mage, | Gb@ka Pharm: i 47i (1999).N6RgRaR. i€ Reyeia, A4 L. Tartar, B. P.

D%}%ggféﬁalﬁrg@teﬁ 43 go@@uﬁgggﬁﬁh %“f\‘)jr'%m%‘é'tév& #74.s. Oliveira,

D.(®pMezhadet RaMaCEB@ﬁtoLmabr S?ntbéﬂ@r)omm%zgél(%%)? 14M7 1450; E.
Sri vast ava S. diyveira, Machado

O.gip M- é‘»‘hre@gﬁqtlmrgﬁelc&ﬂemfﬁwﬁ (1%)31%%0414%&%%% K.
Ch 27
i G T A L L T

Het erocycl es 60 (200F2 2287-2292). R2 1 R R1 SO
NH OR4 NH\ Structure 9 R R 7 R6 Conmpounds of
Structure 9 may be prjepared Rbsy reacting a conpound of
Structure 3 antha ompomTd of Structure 10 in a

sol vent such as etc. in the

Structure 9

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, etc. 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, Hlnig's base, NaH, K,COs, etc. (Lit: e.g. A. Hamze, J.-F. Hernandez,
P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-7321; and the literature
cited above).
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15 presence or absence of one ore nore coupling agents
such as TBTU, DCC, EDC, HBTU, HOBt, CDI, etc. and in

w0 b@708sence or absence of a base such as PCT/IB2007/050070
triethylam ne, Huni g s base, H, K2CO3, etc. (Lit:
e.g. A Hanze, J.-F. Hernand P. Ful crand, J.
Martinez, J. Org. Chem 68 (2003) 7316-7321; and the
literature cited abov®). WO 2007/ 08058 R
PCT/ | B2007/ 050040 25
R3 R7 FSt~vuctare

5-t hi ophen- 2-
3- t hi ophen- 2,

, 2, 4] oxadj azol
prepared |%fan ana §gous f aSiHon } '

Br ai n, Paul , Y. Loong, P. J. Cakley Tet_ahedron
Lett. 40 (1999) 3275-3278). Hence, conpounds ©
Formul a (1) s#etarg gpresent a 3-thi ophen-@tryéture 10
[1, 2, 4] oxadi azol e derivative are prepared by reacting

a conpound of Structure 11 wth a conpound of

Cahbogie & (ounds G Pighedlestnt 23 HoMER2 M FaiThdazote or 2
3-thibpheth-2-41-(Mag, mamrm @érubatnveacé lpngp@redomrpaw MaMgolﬁ fashion

Structure 13 and respectlveIX w th hy | a
(Lisre.gne- &f Braig, gd\/lt gaplnYa Logng Rt J. Oakley, Tetrahe ron Lett 40 (1999)

3275-3278). Hence, compounds of Formula (l) which represent a 3-thiophen-2-yl-
[1,2,4]oxadiazole derivative are prepared by reacting a compound of Structure 11
with a compound of Structure 12.

4 5
NH R R
S
R1
\ / Nn—C"  Hooc R®
H
R? RS 7
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 NaxCOs, KoCOs, 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, Heterocycles 60 (2003), 2287-2292).
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such as nethanol, ethanol, pyridine, etc. in the
presence or absence of a base such as Na2CO3, K2CGCB,

wao eoogospskam ne, etc. (Lit: e.g. T. Suzuki, K PEEDEA)7/050070
N. Imanishi, Y. Nagakura, K, Myta, H Nakahara, M
Chta, T. Mase, Chem Pharm B& 1. 47 (1999), 120-122;
J. Qui, D_,Cich ;D Wnk, M Lam A L. Rheingold, D.
A Case, W T. F® 20 Y. Zhou, M Rao, A J. dson, M

E. Johnson, oprg. Med. Chem 11 (2003), 337%— 3392;

R Mller, Z. J. Song, D. Zewg CN
2004/ RG S 3k—&%Co., Inc., USA); B. K.
Navaee, : s 60 (2003), 2287-2292).

2007/ 080542 P | B2007/ 050070 26 R4 RS RL NC \
R6 Z/~ R7 R2 RSwructure 13 Structure 14 g on

the nature of the functionalities present I n the
resi dues RArUguR713n 5 Structures 2, 5, 6,Stgyctore 14
and 12, these functionalities may require tenporary
protection. Appropriate protecting groups are known to

DebeprliriPBnsiie!ddrd 6f tHtefurictionaiftiés prekufeiret® redidl®ZR! to R’ in
or a trialKkylsi Icall%pgroup to protect an al cohol, a

Streteest s Spbotde @ngl 12 eiheseThvestonslisies cnad g egrisa pgmporary

priByS AORIEREE R LSRR T PEE Hiled i the art

aniflgig?wlgné?. Je}libaylmlhﬁsiastgamtykéiliﬂdgrbiu%nto Wdte@tT%d;ewlc&fdk,, a ketal to
. P. J. Kocienski, Protectin oups, i ene.

Prajet 8 §4plt etcy doase pwtﬁqugagﬁqp@lswgff Re Qﬂ'&@,lp}’%qj apgdfigete standard

m@ﬁlofjglv%gyh@.e?! 9. @?e?hé‘,t po@sicR( Wﬂ%é,qf’r‘%ﬁe&ﬁ/%péi&ﬂgfé in Organic

action of a conpound of 'Structure 1, 4,
Synthesds, 3{hdEditionyi Wheyn Neawv tYaiok,e198 & deir $oKodienskic Bnpteatiny Groups,
of Structure 5,,,8, 10 and 12, .respectively. e
TSR Guetsr 1804 b A radtuels thg desseB R SR 19, KT may also be
intPERFIETSIAN SteRistepkathat falBlv $RTEBESORLf ¥ candbdud 6F Stru@lke 1, 4, 7,
prepared according to procedures known to a person

3, skidl 1 ewithra shigakietpregursopbdarepnapouns aubtiuctuye 2wheBeill and 12,

e G TEY Pomal oy s IR B R AR g d pFafefsors are

eithBE coRPn&RRIIQ RiviaRhiBleadr &re priephhs BEesraMeLtodprotedures known to a
coupling reagent such as TBTU, EDC, etc. The conpounds

pessorreKited B {he1ar. are prepared in analogy to the
procedures outlined

A compound of Formula (I), wherein R® represents -(CHa)-(CHR®®),-CHR®-
CONR®'R®? may be prepared by reacting a compound of Formula (lll) with the
appropriate amine in the presence of a coupling reagent such as TBTU, EDC, etc.
The compounds of Formula (lll) are prepared in analogy to the procedures outlined
above for the preparation of compounds of Formula (I).

R’ S COOMe, COOEt, CN

\ /

R? R®
Structure 15
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above for the preparation of conmpounds of Fornula (1).

RL S COOMe, COOEt, CN 25 R2 R3 Structure 15 WO
WQe®70888542 PCT/ 1 B2007/ 050070 27 A conpound RBET/IB2007/050070

Structure 3 may be prepared %\? reacting a conpound of

Structure 15 with an aqueous'base such as aq. NaOH,

ag. LiOH aq. KOH, etc. or an acid such as ag. HC,

TFA, etc. in a solvent such as water, ethanol,

, C ' iagf
A BBfn ; Pﬁ%ef@gﬁjgt%l‘é I% m&%&ﬂi‘%ﬁ&ﬁ%ﬁ?@y&%ﬁ%a &3&%@&% of 2Structure
15swith truague@ussbase suck aBSaqua@cH Ao fKOH, etc. or an acid
ruct ur re repar treatln a_ o und, of
sugbyaad ot TeH, A RS arh i nBEbrC R RTEE el THF. ete.
orNalderes ifarByf. DBU, etc. in a solvent such as
nmet hanol , ethanol, THF, DMF, etc. or m xtures thereof,
preferably at elevated tenperatures. 15 The conpounds
of Strucg E'Jrcﬁvlel%@?& pRepared by treating a conpound of
Structur a nercaptoacetic acid ester or
rrercap;jcetonltrl | e, which can be generated in situ
from ghioacgtic acid S-cyanoneg £ | r@;d@,@e COOEt, CN
presence of |[|a base such a NaH,
j/de, etc. in THF, di oxan
tan Rer mxtures thereof
conmpounds of Structure 20 3 may abso be epared in a
hree step procedure starting froma conpound

of Structure 17 follow ng the above reacti on sequence.
COOMVe, Stooddte 18N C 0 S 0 O Rl R3 Rtuetgre 15

, et hanol
ddition, the

The compounds of Structure 15 are prepared by treating a compound of Structure
16 with a non-aqueous base such as NaOMe, NaOEt, KOtBu, DBU, etc. 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

Cl O S 0
R3

2
R R2
Structure 17 Structure 16
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R2 R2 Structure 17 Structure 16 WO 2007/ 080542

PCT/ 1 B2007/ 050070 28 The conpounds of Structure 17
w@e@7psispar ed by reacting a conpound of StructRCEIB20&/050070

with a chlorinating agent su as oxal yl chl oride or

CCl 4/ PPh3 in a solvent such s DCM CHC13, THF, etc.

(Lit. e.g. R E. Mewshaw, Tetrahedron Lett. 30 (1989),

5 3753-3756; F. A Lakhvich, T. S. Khlebnikova, A A
Tr‘/ék&ﬁrﬁgbur@wa‘@ ructer&amni éi@%ﬁé@bré@‘bwéac@ﬁ (égé%ound of Structure

2541- 254 S. A Popov, A V. Tkac Synt hetic
180imanchiatinating ggeatiyycraas @yalymrkomw C@ImDEIhscnn argolvent such

aseiCh CRETSTATeofF o (Ut SR Bty T e i 30 30 1989),

37HRY3FH6S 0 Fhe Aobt qigxgdichy Teast | Relebni@vaouad af Akhrem, Zhurnal
Structure 18 with e.qg. trifl uoromethanesul fonic acid

Organighesiiel Knia (198N e25452p#8s2 né\e Pepoy, Ha¥e Tkachgw Synthetic
.g. G T. Oisp, A
C@&%@PC%%H?O{Z&% %5%‘%3@24@992) 6972- 6975: R M

Keenan et al. J. Med. Chem 35 (1992) 3858-3872)
which is th convgted to a conmpound ofC|StructQure 16

by treatne wi thjja nmercaptoacetic aci @ ester |lor
mer capt oacet|pnitri llfe as descri bed above 20 T

conpounds tr e 18 may be pr e cyhNat 3 ng
a conpobnd of truct URe 20 with anﬁgppr oprifate

acyl ati ng agent |such as ethyl or nethyl formte,
met hyl or ethyIR%\cetate met hyl or ethyl perl onat e,

chl or of or ace chl ori de, etc i resence
of a baseng}wt%§ tert but yl at e, ﬁﬁ% LDA,
etc. in a
oTf O
R AN RS
R2

Structure 19

The compounds of Structure 16 may also be obtained by reacting a compound of
Structure 18 with e.g. trifluoromethanesulfonic acid anhydride in DCM in the
presence of a base to give a compound of Structure 19 (Lit. e.g. G. T. Crisp, A. G.
Meyer, J. Org. Chem. 57 (1992) 6972-6975; R. M. Keenan, et al. J. Med. Chem. 35
(1992) 3858-3872) which is then converted to a compound of Structure 16 by
treatment with a mercaptoacetic acid ester or mercaptoacetonitrile as described
above.

The compounds of Structure 18 may be prepared by acylating a compound of
Structure 20 with an appropriate acylating agent such as ethyl or methyl formate,
methyl or ethyl acetate, methyl or ethyl propionate, chloroformate, acetyl chloride,
etc. in the presence of a base such as K-tert. butylate, NaOMe, NaH, LDA, etc. in a
solvent such as THF, toluene, EtOH etc. at temperatures between 0 and 60°C. (Lit.
e.g. Ch. Kashima, S. Shibata, H. Yokoyama, T. Nishio, Journal of Heterocyclic
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sol vent such as THF, toluene, EtOH etc. at

tenperatures between 0 and 60C. (Lit. 25 e.g. Ch.
wKa®hios42 S. Shi bata, H. Yokoyama, T. Nishio, BGUmB807/050070

of Heterocyclic WO 2007/ 0805% PCT/ 1 B2007/ 050070 29

Chem stry 40 (2003), 773-782; Yavari, Issa, M

Crighilsia 4 5005 77378 3 Ve, @%"Oﬂngg%t Ttstiahedron 59 (2003),

L enb
206502()(?2{%5 4J1§'P1 E‘(fggﬁsrsﬂ w ggg@f JQI\%%P H+ Ue%"gs cé | Elliott, B.S.

Gﬂst@@eﬁ:@ﬁr\/u@/rgmc t@tteaihéd(ZQOZ)eﬁi%‘r 4124; onm)es, P Watts S. J.

SRR Eo. oSV T pledbih i 7 QA7 BoRogBieR. Faure. A

Frrdeﬁng,l pipeGay, |Hammﬁna, JOE| uéﬂoerne"tero%xéafet@es'i R%2002) 307-316; via
Communi cat i ons_26 (1992 2901- 2904

imige: e Hepmdi, [3: Yillemin.eSyrthedia G@mﬁm@?@@tlowﬁrh@%) 2901-2904).
conmpounds of Structure 18 may al so be prepared by
al kyl ation of the appropriate dicarbonyl conpound of
Structure 21 Qnder conditions known t@a person
skilled int art. OO0 RL JI"~
The conpoundg{ of Structure 20 and 21
commer ci al ki gpre or_arg pr
procedures known to a person skilled in the art.
Compounds ,of Structure 17, wherein R3 refgpesents
hydr ogen ﬁay al so be prepared by reacting® a conpound
of StructurgrZ@ueorg ai ni ng the desired resigiyetlid 18
under Vil sneyer 20 conditions with POCI3/DVF in a
sol vent such as DCM (e.g. G Alvernhe, D. Geif, B.

e S fliogs. ok hitire g, e e bd' oo, ofly pidllon of the

appeopriat@) dicAboR00 coRduhd HCBIUBRIE720SMHUE? conditions known to a
person skilled in the art.

Structure 21

The compounds of Structure 20 and 21 are either commercially available or are
prepared according to procedures known to a person skilled in the art. Compounds
of Structure 17, wherein R® represents hydrogen may also be prepared by reacting
a compound of Structure 20 containing the desired residue R' under Vilsmeyer
conditions with POCI3/DMF in a solvent such as DCM (e.g. G. Alvernhe, D. Greif, B.
Langlois, A. Laurent, |. Le Dréan, M. Pulst, A. Selmi, M. Weissenfels, Bull. Soc.
Chim. Fr. 131 (1994) 167-172).
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30

30 Exanples The follow ng exanples illustrate the

invention but do not at all limt the scope thereof.
WG20708tsehper at ures are stated in C. ConpoundsP@r/E2007/050070

characterized by ' H NWR (30 MHz) or 13C- NWR (75

MHz) (Varian Oxford; chem cal Oshifts are given in ppm

relative to the solvent used; multiplicities: s =
Esin et, d = doublet, t =triplet; p = pentuplet, hex

Xa , hept = heptet, m= nultiplet, br = broad,

coupling constants 10 are given in Hz); by LC M

(Fi nnigan Navigator with HP 1100 Binary Punp and DAD,
Theofallewing: exrelemillusdiatasthsBn venticn kyt deon@l agraéldhlrmﬁtthe scope
th?,e%f acetonitrile in water, 1 min, with 0.04%

| uoroacetic acid, flow 4.5 m_/rrin), tRis given
| n m n; by TLC (TLC—pI ates fromMerck, Silica gel 60

; or by nelting 0|nt ounds. ar e purified
A"pteérwratur@% arpistateddny P%W;T% ghar@@wme@dow "XMR (300
t :
ML G ICLRIR 7 3@?%?%"% Ohife: Prficl, 38 8ep in Pem
relating,to uhemvdm#lﬁeﬂomwﬂplmﬂew s eddingiet, (350ddtaolemh— triplet p =

e irIBodiE et HR! PEPC AGPEY! 1 T Snatilzb Hicelgrash SoHpIGgonstants
ar%fﬂl f}gﬁﬁjg&?bogtﬂ@ RISTOERARSR NQQ@B&W\WH"H}@ 1NﬁoeBFnary Pump and

sarcosi ne BSA~bovi ne serum al
DAD, ediyrhn: 26680 cminumioclhamnﬁBe@hapﬂnymeDlZ(QaAbOQTQUIent 5-95%

1 imdazole DBY 1, 8-dja 0] undec-7-e
aC&FQWtE'P%HbWFerc rBBYIWH éz%ﬁ'fﬁj%ﬁ%@ ¢! aﬂ%W3g EDIET)&%&'”) R is
PRAPBY - BLOY(ITRE-PSt b [ .60 F Iti
gl\FHmf/rf clﬁl ggprodgy( ag ﬁg es B I\ﬁerEEy? jlica gel. 6f 60 254); Or by melting
point. Compounds are purified by preparatlve HPLC (column X terra RP18, 50x19
mm, 5 um, gradient: 10-95% acetonitrile in water containing 0.5 % of formic acid) or
by MPLC (Labomatic MD-80-100 pump, Linear UVIS-201 detector, column: 350x18

mm, Labogel-RP-18-5s-100, gradient: 10% methanol in water to 100% methanol).

Abbreviations (as used herein):

aq. aqueous

atm atmosphere

Boc-sarcosine N-tert. butyloxycarbonyl-sarcosine
BSA bovine serum albumin

Bu butyl

CC column chromatography

CDI carbonyl diimidazole

DBU 1,8-diazabicylo[5.4.0]undec-7-en
DCC dicyclohexyl carbodiimide

DCM dichloromethane

DIPEA diisopropyl-ethylamine, Hulnig's base, ethyl-diisopropylamine
DMF dimethylformamide

DMSO dimethylsulfoxide

DPPP 1,3-bis-(diphenylphosphino)-propane
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DMSO di net hyl sul f oxi de DPPP
1, 3-bi s- (di phenyl phosphi no) - propane WO 2007/ 080542

weEaN8BED7/ 050070 31 EA ethyl acetate EDC NeCBIR2007/050070

i met hyl am nopropyl )-N -et hyl -carbodiimde Et ethyl

Et OH et hanol 5 h hour(s) HB

O (benzotriazol -1-yl)-N, N, N , N -tetranet hyl uroni um
E"}‘]_exafl uor opho%@éegﬂl@t 1 - hydroxybenzotriazol e HPLC
EEgh per f or manges birfgihdpMhepRIoYAINRAMyI -ddtbbtiiriogh

vacuum condi ti ons KO BU potassiumtert=butoxide LC M
Etl i qui d chromatetylaphy - nmass spectronmetry LDA |ithium

i | sopropyl am,de met hyl 15 MeOH net hanol mn

Et&ﬂwt e(s) I\/PL@tmlyﬁm pressure |iquid chromatography

h NaOAc sodi um aegik@ye NMO N-net hyl - nor phol i ne- N- oxi de
20 QCAc acetate Ph phenyl . preparative room

t
HE Bhiper at ure . Grbersatiazal-dcy b8l Mk N ghiragedmhronium
1- phosphat e T%‘ggaﬁaér%ﬁhlpga%gt riazole-1
y

-yl)-1,2,3,3-tetranet ur onrum
HOBt 1-hydroxybenzotriazole
HPLC high performance liquid chromatography
HV high vacuum conditions
KOtBu potassium tert-butoxide
LC-MS liquid chromatography — mass spectrometry
LDA lithium diisopropyl amide
Me methyl
MeOH methanol
min minute(s)
MPLC medium pressure liquid chromatography
NaOAc sodium acetate
NMO N-methyl-morpholine-N-oxide
OAc acetate
Ph phenyl
prep. preparative
rt room temperature
sat. saturated
S1P sphingosine 1-phosphate
TBTU 2-(1H-benzotriazole-1-yl)-1,2,3,3-tetramethyluronium
tetrafluoroborate
Tf trifluoromethylsulfonyl
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin layer chromatography

tr retention time given in minutes
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tetrafl uoroborate Tf trifluoronethylsulfonyl TFA

trifluoroacetic acid 30 THE tetrahydrofuran TLC thin
WO 2002108052 omat ogr aphy tR retention time gi ven PEI/IB2007/050070

m nutes WO 2007/ 080542 PCT/ | B2007/ 050070 32

Internmediate Al S Y COOH a) osphor usoxychl ori de

53.7,. O mol) is slowy added to DVMF (60 nlL)
Inéqrquégf%g%c_ Upon conpl ete addition, the clear

solution is sterred for further 30 mn 5 at 5C before

5- et hyl - , 175 nmmol ) i s added

dropwi se. Thg yeJ/l ow solution is stirred for 30 mn at

0C, then for in at rt. The m xture beconmes warm

(40C) and a/thick suspension fornms. The m xture is

cooled to 28C and stirring is continued for 1 h

before it is red into an aq. solution of NaQAc (80

g)/ice mxture. The m xture is extracted twice with

di et hyl ether. The organic 10 extracts are washed with
a)walh@sphocasdiyebldriddr (58d7 @y e350vp8adl) iSidlowlyeddded to DMF (60 mL)

sigegterb: Brpdshmeeadion e dess splufipnds symgefppfyrtner 30 min
at %G BeforeM5:méfRyF2theXanBhE- (28) gSAFBEUMMAY- i€ Sddetf Gropwise. The
ol 500 nL) and the

is dissolved in ethanol . .
yetlewusalutign ig Stigredutarod0 imgindat Gred thén Hom@@ (ro@tnt) The mixture

oot W S K s e Shohdiony sy dibueds o88%a o 25°c
anbhgirfimg isléhtintiedSor 1 nesefdte it tis polired ihtdo@ agesadiution of NaOAc (80
sol utjon of_3-chl oro-2-isobutyl -but-2-enal 87

. ! ] . ] -enal (30 g, 1 :
g)hgIMixivre THIRE TOBtURE ) isi exisaia yivdariewithitdigihy! -mger. The organic
| t4.00 S i O A B St L r 1
oHBE HBOENLE A 0RNS) BBt Y er! gy Mered anc
evapOfated fo give ¢Hlide 3-vielwed-isedutylehutiR-enalg35Ma6)Xhs a yellow oil, LC-
é_ol utiaon, followed by aq. 1IN HO and water. The
MRt ganP &/eRttact is dried over MyS04, filtered and
evaporated. The remaining orange oil is dissolved in
et hanol (150 nL) and 2N aqg. LiCOH (50 nL) is added. The
b)Bodiume(10.3 gst467r edndlpis dBshlvat iB0Zhaaal (H00 el ) einchth2 resulting

sohﬂt%ﬂ' is 'ﬁuteadq%itﬁxltl-ﬁl@%gg mvﬁ)tt?efgrAe' m-gpgapto-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-chloro-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 MgSQy, 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 ag. HCI and extracted with EA. The
organic extract is dried over MgSQy, filtered and evaporated. The crude product is
recrystallized from EA/heptane to give 4-isobutyl-5-methyl-thiophene-2-carboxylic
acid (10.5 g) as colourless crystals; LC-MS: tg = 0.92 min, [M+1+CH3CN] = 240.16;
"H NMR (CDCls): § 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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organic extract is dried over MyS04, filtered and
evaporated. The crude product is 25 recrystallized
WO c@ngsshept ane to gi ve 4-isobutyl-5-nethyl PCT/IB2007/050070
-t hi ophene- 2- carboxylic aci d,.(10.5 g) as colourl ess
cryst als; LCGMs: tR = 0.92 mv, [M1l +CH3CN] = 240. 16;
13) 8 7.59 (s, 1H), 2.40-2.37 (m 5H),

Wﬂ = 7.0 Hz, 1H), 0.90 (d, J = 7.0 Hz,

6H) WO 2007/ 089542 PCT/ | B2007/ 050070 33

| nt er nedi H.78C, tert.-butyllithium (20
mn, 1.5 M in entgne) is slowy added to a sol ution of
4-isobutyl - | -t hi ophene-2-carboxylic acid (2.0
g, 10.1 nnol E (100 5 nlL). The m xture turns
dark. The xture i irred at -78C for 15 mn, then

a solution of iodoethane (6.18 g, 39.6 mmvl) in THE

(10 nmL) is a¢gded. The mixture is stirred for 1 h at

-78C Furth r i odoethane (6.18 g, 39.6 mol) is added
m xture allowed to warmto rt over a perio

Ato78 @, tﬁrt -prbyllitRibet (28hmis 1quidne mtaﬂe) l&élﬂv\ﬁ)g agddeg éQ; a solution of

AP A ol et Bl 2 M L m o 10

mISy(’o’nweTtﬁuxtuFéleumn@érrkecr her gextuce @(tstuaedsmarm Cdfdre’ds m|n then a
Itered and evaporated. The crude prad

SOilgIOBLQﬂ @d%@hgge P8 9.019-8immek |@él’|HFe 18 ml@ IS\REpeG The mlxture is
stu%a%Fﬂt h &k -Féec el |%d6§th%'n\éeg63rae§h g.dgdn%&l?% ¥higed and the
met hy g) as’a

t hi‘ophené- 2-car boxyl'i ¢ ac
miytejrécm\lroamldl td; whidn NB: rt bRer:alpém)dmh15 H. Miriet (24810idh is quenched by

ad2516 (QI ag,_&dwﬁfé%ﬁ mﬁ qu?% I(IGéq.éHE:bZ(@(S) rﬁ'ﬁk@ndnthe\]mlxture is
exﬁa@te@j \M%h cﬂaﬁ')‘&forri‘a (1%%04 L, Bx30mP). Hhe é’dﬁbl)ngd%géﬁlc ektracts are

. Internediate A3 S COOH
dr@dlmterd\ﬂgsm,mb:@ad (@0 gyappsateadhe Grndeﬂﬁﬂacqunms puyified by MPLC

oGS fIES oo et 4 or8uB} BPERGT Heifnd o e hBliyr-4-isobutyl-5-
metAyi-ibgtieneeldbitionylvitia @ 2B pas BajdiontsolCLCATIBE K = 1.00 min

onpl ete addition, the mxture is 'stirred until the

[NUéSrCé{BQNJt-r 868 28a S NIMBS(GIDGY:): rRO2nfax é( 0 §lzc8bl)e3.40 (s, 3H),

2%“%2@“ -3.€§5@9%f.%og(ﬂgm ’é{ﬂ{(ﬁ#% 1) ﬁe‘a‘{t' e PN, 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 ceases (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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WO 2007/ 080542 PCT/ 1 B2007/ 050070 34 0.55 nmol) is

added slowy during 30 mn. The mxture is stirred for
waz00moswiut uted with EA (500 nL) and washed wi RE&I/IB2B)7/050070

aq. HCl (100 nmL), 1 Maq. NaH2PO4 solution (100 ni)

and brine (100 nL). The organic extract is dried

052 Py e 06 Giring, S0 SR8 To8 GrieSis SyrreIis &, diuted wit

EAI%@@b [ni)m?ﬁ@wgsh%arwm«m RUsd fHeﬁt(wmmLHCﬂ\ﬁ ad.ANaHIP8Q solution

b) To a solution
(1 QQ hryld)r amj [Fines G mL)bifheaorganz; exieaqtzs dJledia\ﬂgﬁfm) )filtered and

roform oxakyl ch ide, . . .
evpRaraif % & AR Tt 2 Bebh Aok i & (i Ricn is used
wﬁio@‘t\ﬁfl)ftk@#rpumﬂcétldﬁ N.C-® tkespBOIME, EMH(] Hnaypom xture

is stirred at 10 rt for 2 h before it is cooled to 0OC

and treated with ice (100 g) followed by 1 N ag. NaCH

(%8oa”%$lut|¥wegf t4hﬁ rg{/-g’yai%%)?htgnéyﬁﬁsenef %l Wt '(f’é‘ § ea}%?smmol) in

phases are 2e e ‘phase
chlciroﬁbrmc 85denL) aTbeut(lnirg ahioxalyluhd@rides (443 fgeCB49NrrtrhoI; ifN chloroform

aq. NaCH %3 Xx 75 m) and 1 N a(ﬂ. NaH2PO4 é75 r%? L
(59%7'%3(%9@ @@'owlyqurtr@r%aman?ih%v%%m dark Broyin alixdpigyis stirred at
rt g;gf{h g{egov\r% % I%O&Ri%é %@5C§@%g%@8%|(@ke6(1%@o &Qeg by 1 N aq.
NaDH3600mmil)) Wlseradtjedqtp]tﬂ tvichenti geste)/odaltrmncba$és()®r1ertphases are

t di
SeRPTaRENBIF SHk eEifi G9nEDeRE s lRraubrg) T idaria phass. s washed

W|§94N”HG| NalGH ggow%aﬂm ) iR ﬂelﬂpﬁdi aNHHgPo; (17@I i Cftl MeEH (MgSOs.),
at 20C. This 20 solution is slow ed at a
filtergdiandevapornated & give cfudéBoedor- %mwbtm e3-2-one (31.6 g) as

2 PR AU LEY Rt 20TRIY 15 berore oot um

ethyI ate (13. 4 g 197 mmol ) is added and stirring is
conti nued at flux for 1 h. The mixture is cooled _to

C) KQBard4the, %%4 Vb’ﬁ@'é isppdded; ppdioawise nethanpli?RP4pL)- Tie mixture

is Eﬁrcr‘%ﬁi T&I\]}S@ nith %tﬁﬁz\'\bcﬂ %@%WK@@F Nér%%@@_?tkcv‘@qg%‘?hyl ester

(4T13) g, S9Y. rrmol) e H@d2d( 3hd nthg temg&ratuneng m@%talqedl\htom) C. This
1 ea_over

and brine
o¥qtuonés Bipw rdoedasatanda 2 oklionotie Hydpdsralbe pdaotutylout-3-
engﬁ o'n% (@'1333@ ¥6¢ rhifo tlmmﬁg 950TkAL). Fhb m&%re'-lbgﬂpﬁa@ioé)t rt for 15 h
déd, and the mxture is 'stirred at rt
betﬁorleesmdleml ethyisate gAB8rdagt d@7winntol Hisebged eatrfmbstlr(rmg4|@000nt|nued at

reqt %“foc[qil %ﬂaﬁﬁ? @g{t@e % ))gfegh@xaa%%tg)s(tpgra%lggrg%re evapora ed on a
ro@BB TheYreariud &i @Ritdd With diethyl ether (500 mL), washed with 1 M aq.
NaH.POs (200 mL), 1 N aq. NaOH (2x100 mL), sat. ag. NaHCOs (35 mL)
containing 10% aq. NaOCI (15 mL) and brine (100 mL), dried over Na,SQy, 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 aq. NaOH (3x100 mL). The aq. extracts are carefully acidified with
25% aq. HCI and then extracted with DCM (3x150 mL). The combined DCM
extracts are dried over MgSOQOs, 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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25% ag. HCl and then extracted wth DCM (3x150 ni).
The conbi ned DCM extracts are dried over MySH,
W0 pdoveswsd2 and evapor at ed. The crude product i SPCT/IB2007/050070
purified by crystallisation fromacetonitrile (150 niL)
at 4C to give 4-isobutyl-3 WO 007/ 080542
GI B2007/ 050070 e 2- car box
m%\

Spbaeg-cato s A d%%gcﬁ & Dide SR Atstaitine. powder;
292%’555, By, i ONMR YD) SEPks, Sy 2438, 312,42 (0, 0 =

7.0 Hz, BH), 1.8Bi)(n, § =920 HE, 1H)=0.820dHd = BA)Hz,%5H Nt er nedi at e
A4 S COCH To a sol ution of
4-1isobutyl - 3-net hyl -t hi ophene- 2-carboxylic acid (991

Infﬂimeﬁlgte'mu in THE (30 nL), tert.-BuLi (7.3 nL, 11
Min pentane) is slowy added at -78C. The

rred@? p/8C for 1 h, then iodomethane
? is added. The mixture is
is/fallowed to warmto rt over a period of
reaction is quenched with 1 N aq. HC
cted with DCM (1x100 ni, 2x50 ni).
The conbi Red organic extracts are dried (MJSO4),
filtered a vaporated. The residue is purified by CC
on silica/gel eluting wwth a gradient of EA in hexane
to give 3-ethyl-4-isobutyl-thi ophene-2-carboxylic acid

Td 3238lulion @ K- |§§b@tg}¢§1rh mis@ho;ﬂweriecz%rbd ||ca@+o9(@9mrﬁ%z50mmo|)

1H NMR ( CD3(I|22 )
n3HE (30 o) (g1t PuLi170 144pmol, 55 NirieEntane) is siowly added at

7%‘;%“) Thd- dikidrls isstirfed at%zadtligr O R3théh iduomdindn“1.6 mL, 257

mlzﬂaol)SQb,tdtjEU Bhe noipidre tidsipde Bad s adowed td Iviarﬁttdllrtlcﬁ/er a period of
pared in analogy to Internediate A4;

151h @gfqﬁent erpaRiigY Scauerghedswith AoN(ag. I-iCi_é50 @ngangl @gracted with
DG (A9 e 58) iy The yorgnetopni ehufls e id, MgsO.)
filtéred @nd dﬂapoﬁ;i&d W\&Z@@Eb@&@&nﬂifiémy BXD 07/ b0 gel eBBing with a
gradient of EA in hexane to give 3-ethyl-4-isobutyl-thiophene-2-carboxylic acid (325
mg) as a yellow solid; LC-MS: tr = 0.98 min, '"H NMR (CDs0D): § 7.22 (s, 1H), 2.94
(9,J =7.6 Hz, 2H), 2.42 (d, J = 7.0 Hz, 2H), 1.86 (hept, J = 7.0 Hz, 1H), 1.11 (t, J =
7.6 Hz, 3H), 0.93 (d, J = 7.0 Hz, 6H).

mxture |s
(1.6 m_,
stirred an
15 h befor
(50 L)

Intermediate A5
S

\ /

COOH

4-lsobutyl-3-propyl-thiophene-2-carboxylic acid is prepared in analogy to
Intermediate A4; LC-MS: tg = 1.02 min, "H NMR (CDsOD): § 7.20 (s, 1H), 2.92-2.86
(m, 2H), 2.42 (d, J = 7.0 Hz, 2H), 1.92-1.76 (m, 1H), 1.58-1.45 (m, 2H), 0.95 (t, J =
7.6 Hz, 3H), 0.94 (d, J = 7.0 Hz, 6H).
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Internediate A6 S COCH

3,4-Diisobutyl -thi ophene-2-carboxylic acid is prepared
WO poogssdsey to Internediate 5 A4; LC- MS: tR =PAT/(BR007/050070

m'n,lHNI\/R(CDS(D):87243% 1H) 2.86 (d, J =

6.9 Hz, 2H), 2.43 (d, J Hz, 2H), 1.96-1.78 (m

2H), 0.93 (d, J = 6.2 Hz, 6H), 089(d,J = 6.9 Hz,

6H). Internediate A7 S COCH 10 a) To a slurry of My

InieH*Frﬂald'iSﬁeAé 89 g, 160 mmol) in dry diethyl ether (150
sol ution of isoanylbromde (24.59 g, 163 nmol)

|n d| et hyl ?é)o?th) is slowy added. As soon as
t he reactl S, e mxture is cooled if
necessary vvater bath. After conplete addition,

i sobutyronitrile (345 g, 501 nmol) and CuBr (1.15
g, 8.0 nmo ether (50 m-) and THE (50

m.). After/conplete addition (30 mn) the mxture is
stirred at rt for 1 h before 1 N aqg. NaH2PO4 (50 ni-)

-). 1S, I |
3%%&389“&(?‘%?&% er(é%%i@xlﬂlﬁ asc@qggﬂgggted rn aI %Xrtgt Inéermedlate
AQNECMS: &% 1PHasEn] SH IR ngttegbmo th7gud(d, I1<H)aI2 86 ed vk 6.9 Hz,
et her (100 ni 20 The conbi ned organi c extracts are
2Hya 2 HSd(dailth 7 fgHz12IN), g 96418 (2. 2H500 BB)(d, $5t6.2 kg .6H), 0.89 (d, J
=¢$%¥%ﬁ§ﬁ§. aq. NaHCO3 1:1 (2 x 50 m-) and brine (50
, dri‘ed over Na2SO4, filtered and evaporated to
gi ve crude 2, 6-di net hyl -heptan-3-one (20.1 g) as an
oi | . VWO 2007/ 080542 PCT/1B2007/ 050070 37 b) To a
|n§9<§mﬁ0|'%t¢6? KOtBu (15.6 g, 139 mmol) in THE (200 ni)
i s added et@ylfornate (27.4 g, 370 mmol ). During the
addi tion, @O cooled with a water bath to
evol ution occurs. The m xture is
he gas evolution ceases (5 mn) and is
5C. To this mxture a solution of 5
2, 6-di mretqyl - -one (20 g, 141 nmol) and
et hyl f or 185 mmol) in THE (20 nL) is
added sl o ing 30 mn. The reaction mxture is
stirred f and allowed to slowy warmto rt. The

reaction is diluted with diethyl ether (200 nl)
a) To a slurry of Mg turnings (3.89 g, 160 mmol) in dry diethyl ether (150 mL), a

solution of isoamylbromide (24.59 g, 163 mmol) 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 agq. NaH;PO4 (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 extracted with additional diethyl ether (100 mL).
The combined organic extracts are washed with ag. 1N aq. HCI (2 x 50 mL), sat.
aq. NH4Cl/sat. ag. NaHCOs 1:1 (2 x 50 mL) and brine (50 mL), dried over NaxSOsa,
filtered and evaporated to give crude 2,6-dimethyl-heptan-3-one (20.1 g) as an oil.



10

15

20

25

30

and washed with 1 Nag. HC (2 x 100 mL). The organic

extract is dried (Na2SO4), filtered and evaporated to
W@ 2008/08053/dr oxy- 2- i sobut yl - 4- net hyl - pent - 1- enPGF/mB2607/050070

(7.35 10 g) as a brown resin,_ LCGMs: tR = 0.91 mn,

[ Mr1] :171 21. c) Over a perf'od of 20 m'n a solution

b) &Pg%‘(g!ﬁ o OI‘]J %t{:ﬁ ?ggbeg ]6%@75 °; t{%}ﬁ) gpl) is added

etHyHa‘ﬁm%%)(zizﬂgSOéﬂm Wimdh thhb@z T%@%ﬂﬁmbhe'fhénﬂi&@ré {3 88oled with a

in chloroform O nmL) cooled to -1
wataebam toi w@r Stiangsgas evalufier occurshéhe Boixivire is qtueed: betil the gas

o By’ GosEAo Sy Dl MedloodBEls -GH° Rt D! ESotuion o

2,6@nﬁém§eﬁe ta?ﬁt@oﬂéqao 1nh‘&ﬁmol)san@ﬁéth9l¢or\mété (13M giQ185 mmol) in
% and 89 NaH2PO4 " (75 nl), drie

T"(M%QMT)L) I$|add@ﬂeii0wlyddl@’m A0iad The rgagkon fnu@t@lre is stlrred for 2 h
an SBWLEZSIGRRPRE Y és‘} i TReRLERET s dinfilly %\aﬂﬁﬁﬁ(q’yf‘ efhél)(200 mL)

f owWwn pto-acetic aci
an@9¢v8§h@j WaA. 11Nm@l BiCI (52 slmﬂ mLadTiesl ofgardc e&trat‘,ﬂ |erdr|e<df (NaZSO4)
K& Bu (9.50 %;t i n et hanol (50 WLZ) cool e
filgRch 88 Srppormied f GvPo-nUATRY-SaoaPeiH-HEe P EbBSHC}-en-3-one (7.35
g)%%ffbfovﬁq RGOS LG os e M+ﬁ;lqw- -i sobut yl - 4-

pent - 1-en one (corres ond 19, 43 nol )
in THE (50 nmL) is added. 25 The reactlon n1xture i's

o) Pvek aeperiod 3640 1. & 80htion g OxplyichiRrdes el i & s 78 mmol) in
chRirBerm( ﬂl@onﬂ[‘})ls %@I@e&@%\ﬁ@ tW' & Bolutinas- 1 h @é«'{/(zalsbb@l@ﬂM methyl-

and brine
pe@ﬁja@ﬂ -8- ormweis% igs 4&2 éT(ImQI\)IaQSd)kQFquTm t1é}0emLér¢@oled to -10°C. The

m§YRR9% 36y AP Rrig? e 9, G B4 iy HesP g and N aa. NaOH

(100 eni. XYHE® the gsilte Vi @dn@%a@@vbl@fubﬂ)@e%gés 48 |ﬁ>ha§b§ are separated.
m xture is extracted di ethyl ether, then t

ngénl%ph% Iauwasé@devtw %Wahlaorhtﬁ A7@ Bk ﬁa@!ﬂe'& aq NaH;PO4
78, B RS A8 5 B R i 2 oo+

metbgkpeitt T-ehe3- ()Ee 114 .2ay)chs @btowedilt o crystallize at 4C
The crystalline material is collected, washed with WO
2007/ 080542 PCT/ 1 B2007/ 050070 38 acetonitrile and

qli tf H{ t 2.1 lowl t luti
i dpl PeRls I BN epte S, B2 L Mol s siouty agdeq o @ slutior

of (KERBugy(0.2 gpé# & meid! pin eihylaolaqw miLHcoiMRd (te0Pa) *C.8The mixture is
aiftet yiy’ THF W90 il IghSRRe 1 Sopitioh;Op g, cfudds1-EhiorySsobutyl-4-
métHyl-dert-1-eR-3-one (corresponds to 8.1 g, 43 mmol) 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 ag. KHSO4 (100 mL) and brine (100 mL). The organic
phase is dried (Na2SO,), 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 aq. phase is
acidified with 25% aq. HCI and extracted with DCM. The organic extracts are dried
(MgSO0,), filtered and evaporated. The brown oil is diluted in acetonitrile (5 mL) and

allowed to crystallize at 4°C. The crystalline material is collected, washed with
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Hz, 6H), 0.92 (d, J = 6.4 Hz, 6H). 5 Internediate A8 S

COOH a) 1-Chl oro-4-nethyl-2-propyl -pent-1-en-3-one is
WQe@pasesd2 starting from 2-net hyl - hept an- 3- oneP¢HIB2007/050070

anal ogy to the preparation of _Internmediate AT 10 b)

1- Chl or 0- 4- net hyl - 2- propyl - p -1-en-3-one (29.7 g,

acblinuTE oSt 35 S hntt plhen TGRS i BBl 2-carboryic
| I avsi R INCT :

ac%_ @r&ngyslldﬂ;grIopyﬁfﬁﬁﬁ%’plir@%?ggﬁg&y? i7{:1 6&9, 01 H). 3.68 (hept, J

= TOIHD, ), 2548 ¢, alir 17668 Hz; 21 41s; (hebt, NVR 7(CERODNH), 8.34 (d, J = 7.0

7. H, 3.83 (hept, J = 7.0 15 Hz, 1 H), 2.60
HZ(,@,%H)JE)??%%eJF‘rz@-ié%,,éﬂ;7o-1. 56 (m 2H), 1.33 (d, J =
7.6 Hz, 6H), 0.99 (t, J =7.6 Hz, 3H). Internediate
A9 S COCH 20
IntermeshiateyA8 3, 5- di net hyl -t hi ophene- 2-carboxylic acid is
prepared from 4-isobutyl -5-
nmet hyl - t hi gptiere- 2-Cc@y®pixylic acid in analogy to

I nt er medi af LCGMS: tR=0.97 mn, [Ml1l +CH3CN] =
254.26; 1 CDC13): 8 2.46 (s, 3H), 2.39 (s, 3H),
2.36 (d, 0 Hz, 2H), 1.78(hept,J=7.0Hz, 1 H),
0.91 (d, 7.0\Hz, _6H). WD 2007/ 080542

PCT/ | B200Y/ 050070 Internediate 1131 O r s

1- (4-1sobuyyl - 5-/met hyl -t hi ophen-2-yl)-ethanone is
obtained by treating 4-isobutyl-5- 5
nmet hyl -t M ophene- 2-carboxylic acid with nethyllithium

o), PR RSB PEE 0 4535 N ob starting ogy 2-methyi-
helpfdreBrer@ iatahdidgyQo thePreparation 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 (CDsOD): § 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 (t,
J =7.6 Hz, 3H).

Intermediate A9
S

\ /

COOH

4-lsobutyl-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: tg = 0.97
min, [M+1+CHsCN] = 254.26; 'H NMR(CDCls): & 2.46 (s, 3H), 2.39 (s, 3H), 2.36 (d,
J=7.0Hz, 2H), 1.78 (hept, J = 7.0 Hz, 1H), 0.91 (d, J = 7.0 Hz, 6H).



10

15

20

10 To a solution of

4-i sobutyl - 3-met hyl -t hi ophene- 2-carboxylic acid (2.44
wW@200288@342mol )  in diethyl ether (50 nlL), a soP@E/IB070F50070

methyllithium (23.1 nL, 1.6 solution in diethyl

ether) is slowy added at 20-23C. The resulting

suspension is stirred at rt for 30 m n before another

portion of nmethyllithium (2.3 m-) is added. Stirring
Intetmddiiid Byed for further 30 min before the mixture is

poured into vigorously stirred 1 N. 15 aq. NH4C (400

m.). The organic phaseol s separated and the aqg. phase

is extracted again wjth diethyl ether. The combi ned

organi c S™ar ied over Na2SO4, filtered and

evaporated t

1-(4-isobutyl t hyl -t hi ophen-2-yl)-ethanone (2.34

g) as pale ygllowoil; LCMS: tR=1.03 mn, [M1l] =

197.20; 1H KMVR (CDC13): 87.08 (s, 1 H, 2.52 (s, 3H),

2.46 (s, 3H\ 2.42 (d, J =7.0 Hz, 2H), 1.82 (n, J =

7.0 20 Hz, - 0.92 (d, J = 6.4 Hz, 6H).

I nt er nedi at ¢/ B3 WO 2007/ 080542 PCT/ |1 B2007/ 050070 40

OS 1-(4-150butyl-3-propyl-thiophen-2-yl)-ethanone is
1-@blsabosiShyethys dtiopigert 248 pbthanbnd-is obtalned by treatlng 4 |sobutyl-5-

$ Q%"th' ophene- 2-carboxylic acid wt IyII|t
methy ero CEFROXYG @eiLvEh fB@EWl“F’E)‘HH‘ frb?na ogy to the procedure

[ 1 5. 30
de%EﬁWlﬁ%D@%@ atég'z'v@gsm% Tz 11 Fg}z I@H @JiM*] 1?7 84
2.51 (s, SFD 2.42 (d, J = 7. O Hz, 2H), 1.86 (hept ']
, 1.55-1.43 (m 2H), 0.99 (t, J =7.0
'"ﬁq{meﬂ—s‘%%iw (d, J = 7.0 Hz, 6H). Internediate B4 O
S 10 1-(3,4-D |sobutyl-thiophen 2-yl)-ethanone is
obt ai ned by eatingf 3, 4-diisobutyl -
t hi ophene- boxyic acid with methyllithiumin
anal ogy to pT ocetlyre  descri bed for Internediate
B2; LC- M5 1.12 min, [M1] = 239.22; 1H NMR
: } , 1 H, 2.84 (d, J = 7.0 Hz, 2H)
X1 (d, J = 6.4 Hz,

To a solution of 4-isobutyl-3-methyl-thiophene-2-carboxylic acid (2.44 g, 12.3 mmol)
in diethyl ether (60 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.
ag. NH4ClI (400 mL). The organic phase is separated and the aqg. phase is extracted
again with diethyl ether. The combined organic extracts are dried over Na;SOg,
filtered and evaporated to leave 1-(4-isobutyl-3-methyl-thiophen-2-yl)-ethanone
(2.34 g) as pale yellow oil; LC-MS: tr = 1.03 min, [M+1] = 197.20; "H NMR (CDCl3):
0 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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15

15 2H), 1.94-1.78 (m 2H), 0.93 (d, J = 6.4 Hz, 6H),
0.90 (d, J = 6.4 Hz, 6H). Internediate B5 WO
wWQee70888542 PCT/ 1 B2007/ 050070 41 O S PCT/IB2007/050070
1- (4-1sobutyl -3, 5-di nmet hyl -t Q‘ioophen- 2-yl)-ethanone is
obt ai ned by treating 4-
i sobutyl - 3, 5-di net hyl -t hi ophene-2-carboxylic acid with
methyllithiumin analogy to the procedure described
for IntermedgBate B2, LC-Ms: tR = 1.07 nmin, [M1] =
211.22; 5 13): 8 0.90 (d, J = 6.4 Hz, 6 H),
1.77 (hept) , 1 H, 2.37 (d, J =7.3 Hz, 2
H, 2.39 ( 2.45 (s, 3 H), 2.47 (s, 3 H.
I nt er medi CONHNH2 10 Internediate Al (10.0

g, 50.4 Is dissolved in CHC13 (100 m -) and
t hi onyl chl e (15 n'-) is added at rt. The m xture
is stirred at reflux for 2 h. The mxture is

evaporated to provide the crude acid chloride (11.2
1 Ql)lsoAu@diBtprobylt-thi@hemmw)ieihar6<ﬁ1é5ISJob&Dne’dlely)tréalng 4-isobutyl-3-
di ssol ved in DCM ( m-). and then added to a cold
pr@mé)th@eheﬂer?ncafbcmm ﬁ%‘ﬂn‘é"”@ goethyllithium, inna"l"PJIPQY tgHbe procedure
di 15 §9qr 1
el for TyEieaEte B2 NS e 2t 31 i L Ry 225800; M R
(CﬁlCIa) 6nﬁ08/6(sheﬂ) AORIP. 85MT&<2H)H(2|5’( ® 3HL) 241@r0d5Jx= 5(0) Hz, 2H),
ned aqI tracts_are was
1 %@@QHI)J =b%19| et i 135 é&%ﬁa 25 %%&t e'X't 7&Héd3l7\|n),t9194 (d,J=
%EBX 50 nL). The organic DCM extracts are dried
over‘ 2SO, filtered and evaporated to give 4-
i sobutyl - 5- net hyl -t hi ophene- 2-carboxylic acid
@ydr%ﬁ?de 6.24 g) as a white solid; 20 LGMs: tR =
In Mr1] = 213.12; 1H NMR (D6-DMBO): 8 0.85 (d,
= 6.7 H, 6 H), @;76(hept J =6.7 H, 1 H,
2.26234( 5 4.34 (s, 2 H, 7.41 (s, 1 H, 9.52
(s, 1 H. | nedidagt e C2 WO 2007/ 080542
PCT/ 1 B200 0507 0 S CONHNH2

1-(3,4-Diisobutyl-thiophen-2-yl)-ethanone is obtained by treating 3,4-diisobutyl-
thiophene-2-carboxylic acid with methyllithium in analogy to the procedure
described for Intermediate B2; LC-MS: tg = 1.12 min, [M+1] = 239.22; '"H NMR
(CDCl3): 6 7.08 (s, 1H), 2.84 (d, J = 7.0 Hz, 2H), 2.50 (s, 3H), 2.41 (d, J = 6.4 Hz,
2H), 1.94-1.78 (m, 2H), 0.93 (d, J = 6.4 Hz, 6H), 0.90 (d, J = 6.4 Hz, 6H).

Intermediate B5
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4-1sobutyl - 3- net hyl -t hi ophene- 2-carboxylic acid
hydrazide is prepared in analogy to Internediate Cl
w0 c@nosasser medi ate A3; LG I\/IS: R = O 75 m n, [REW[B2607/050070

213.20; 1H NWR (CDC13): ]41 6.4 Hz, 6 H),

1.81 (hept, J = 6.4 Hz, 2. 38 (d J =6.1 5 Hz,

2 H, 2.40 (s, 3 H, 404(d J =2.3 Hz, 2 H, 6.94
(s, 1 H, 7.03 (s br 1 H. Intermediate C3 S CONHNH2
4-1sobut yl - 3, 55dj ne yl -t hi ophene- 2- car boxylic acid

hydr azi de i in 10 analogy to Internediate
ClL frominte fate A9; LC-Ms: tR =0.78 mn, [M1]
227.03. IntefnedNate D1 O N SO—| NO 15 To a

sol uti on of< 4-i sobutyl - 5- net hyl -t hi ophene- 2- car boxylic
acid (126 637 mol) in DCM (5 nmL), DI PEA (249 ny,
1.93 mol) added foll owed TBTU (202 ng, 628 nol).
The m xture/is stirred at rt for 30 mn before
| . .
B e T R e X A
|sc(blﬁﬁ 31t-didathytrbhipphene-2dsdedoxyliceacicl t witke methgﬂithiumdiraanalogy to

tn grocauis dopRibeLp Tt dai Az, bé“rmga%%”a OFRVLaMEN T 211.22;
1Halggll'\fnﬁﬂ?€% r8besh dTl?le- BEEHIYB H a%ﬂtvjfdg.at @1;@?9.37 d, J

d the eaction m xt fe is'stirre
= TGrHA,2 H), 2.38¢s sDHY e 5i(s, &¥hpdadt(ed3 &)d t he crude
product is purified by CC on silica gel W 2007/ 080542
PCT/ 1 B2007/ 050070 43 eluting with DCM contai ni ng 5%
Inrnmidlid@ney to give 3-{2-ethyl-4-[5-(4-isobutyl -
net hyll-t hi opheg 2-yl)-[1, 2, 4] oxadi azol - 3-yl ] - 6- et hyl -

phenyl } - C aCd:éN(—ﬁ{ﬂﬂ nmg) as a beige solid;
LC-M5: tR = [ M1+ = 413. 30; 'HNI\/R(CDClS):
8 0.94 (d, .4Hz 6 H, 1.30 (t, J =7.6 Hz, 3
H, 1.84-1.96 (m 1 H), 2.43 (s, 3 H, 2.455 (s, 3
H, 2.46-2.60 (m 4 H, 2.75 (q, J =7.3 Hz, 2 H),
3.02-3.12 ( , 7.66 (s, 1 H), 7.79 (s, 1 H),
7.81 (s, 1

Intermediate A1 (10.0 g, 50.4 mmol) is dissolved in CHCIls (100 mL) and
thionylchloride (15 mL) is added at rt. The mixture is stirred at reflux for 2 h. The
mixture is evaporated to provide the crude acid chloride (11.2 g). A part of this
material (6.5 g, 30 mmol) is dissolved in DCM (200 mL) and then added to a cold
(0°C) solution of hydrazine (90 mL, 1 M in THF). The mixture is stirred and warmed
to rt over a period of 15 h before it is diluted with diethyl ether (150 mL) and washed
with 1M aqg. HCI (75 mL, then 5 x 50 mL). The combined aq. extracts are washed
with ether (50 mL), basified with 33% aq. KOH and extracted with DCM (5 x 50 mL).
The organic DCM extracts are dried over Na;SOsu, filtered and evaporated to give 4-
isobutyl-5-methyl-thiophene-2-carboxylic acid hydrazide (6.24 g) as a white solid;
LC-MS: tg = 0.75 min, [M+1] = 213.12; 'H NMR (Ds-DMSO): § 0.85 (d, J = 6.7 Hz, 6
H), 1.76 (hept, J = 6.7 Hz, 1H), 2.26-2.34 (m, 5 H), 4.34 (s, 2 H), 7.41 (s, 1 H), 9.52
(s, 1 H).

Intermediate C2
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Internmediate D2 NN S 7\ OH 10 To a sol ution of

4- (2-tert-butoxycarbonyl -ethyl) -3, 5-di net hyl - benzoi c
W@e00d/0$0868 ng, 3.59 nmol) in DCM (18 nli), DI PEAT/(ERAE/050070

ng, 4.20 nmol) is added foll %\ﬁed by TBTU (1.27 g,

3.95 mmol ). The m xture is sticrred for 15 mn before

Internmediate,Cl (1.0 g, 3.59 nmol ) is added. Stirring

is contin €ORINHAG6 h. The mixture is diluted

with diet her, washed with 1 N ag. NaOH sol uti on,
then 1 N ag 15 solution foll owed by brine, dried
over Na2 and filtered. The solvent is evaporated
to give

3-{4-[N -
hydr azin

+-fsppap 2 RO S n oA S F eSS iienatoy o
|nt(aih§efﬂa}e B 6855 |Hieaedhte A32Ecﬁ|v|s5 t2 € 09 hin, Svdged 213 .20; 'H

he mxture is heated to 20 II0C for 3 min in a
NMRc(CcEMélv)eocﬂ/‘e(d Jrhe.4hHzt 6D, i Slcbeped * 6.4 Hz, diH)uked (d, J = 6.1

ML EITARE 4 8 (L 5 R 2 Bgr B A AR s 0 1.

concentrated to give 3-{4-[5-(4-isobutyl-5-nethyl

obut yl - 5- net hyl -t hi ophene- 2- car bonyl ) -
ar bonyl ] - 2, 6- di net hyl - phenyl } - propi oni ¢ aci d

-t hi ophen-2- yl)-[1

Inf@rmeﬁﬁatﬁ @30l -2-yl -2, 6-di met hyl - phenyl } - pr opi oni ¢
acid nethyl esger (1. ngg) as a yellow oil that
slowy so : 2tR=1.24 mn, [M1] =
455.21. A 2 \su penS| on of this ester in formc acid
(20 mL) is s ed at rt for 3 h. The formic acid is
evapor at ed residue is purified by CC on silica
gel eluting\wth DCM containing 5% of nethanol to
give 3-{4-[ -i sobutyl -5-net hyl -thiophen-2-yl)-
[1, 3, 4] oxadi azol - 2-yl ] -2, 6-di net hyl -phenyl}-propionic

<+ Fopip?2 SgBR BB SCHiaehYle Bl a7 Psdarprepered

andtbgyl 1ot Eitereckdiste O3 Mo Ihter@edBite &d; LC-MS: tz = 0.78 min, [M+1] =
227.03.

Intermediate D1

s L\
y&h‘%w

To a solution of 4-isobutyl-5-methyl-thiophene-2-carboxylic acid (126 mg, 637 umol)
in DCM (5 mL), DIPEA (249 mg, 1.93 mmol) is added followed TBTU (202 mg, 628
umol). The mixture is stired at rt for 30 min before 3-[2-ethyl-4-(N-
hydroxycarbamimidoyl)-6-methyl-phenyl]-propionic acid (159 mg, 637 umol) is
added. The ixture is stirred at rt for 16 h before it is diluted with DCM, washed with
1 N aq. HCI solution, dried over Na,SQ,, 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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0

3-{4-[5-(4-1sobutyl -5-net hyl -thi ophen-2-yl)-[1, 3, 4] oxa
Wele@z080522 y| | - 3- net hoxy- phenyl }- propi oni ¢ aciRBCT/B82007/050070

prepared in anal ogy to Intern%di ate D2 starting from

Internediate 5 C1 and

el e BORRY BREETRE T o B daeT B o &l P - - isobutyl-5-
métﬂ Ieﬂh et yP41, M PIxadiadhl-8-yl1 Bmethyl-phenyll- proplonlc aC|d (41 mg)
[ - (4-TSobuty I-3 met hyl “t'hi ophen-2- P/ 0X

asda aetge Solid; |LMS: dhrFeﬂ A mimhidi] p4”03386;n It NMRd(GBCIg) $0.94

@I ERR e I Fabed Fo7 I HE IR 3'6h- Poe i H% 4598 3 H), 2.45
(s23 @g b abl2 BYLRXUCAS, bopy lq &) Byz 3%, @Hg@ﬂm@?m gh?z H), 7.66 (s, 1
acid; LG Ms: tR=1.10 mn, [Mt1l] = 399.41. 1

H)l ht7& (sedHat €8D3sNEN). S OH O

3-{4-[5-(4-1sobutyl -3, 5-di net hyl

-t hi ophen-2-yl)-[1, 3, 4] oxadi azol -2-yl ] -2, 6-di et hyl -
Infdtaivdiatedp2pi onic acid is prepared in analogy to

I nt ermedi at e D2 starting from Internediate C3 and
- et hyl ) - 2- met hoxy- benzoi ¢
.13 m npy Mr1] = 413.39. WO
2007/ 0 05 2 P@'/IB 076 45 Internedi ate El NH
rs N H a) o)
4-1solutyl - 3-net hyl -t hi ophene="2-carbonitrile is
[ by reacting 4-chl oro- 3-

i sobut'yl - but-3-en-2-one with thioacetic acid

I C :

T2 SRR L T8 Sy o RRrBL ERRRCE st MKz B, acie (763 mg,
3.59 awimot) insDOM |(1I8edLb)DIPEA (542 mg, 4.20 mmol) is added followed by

TBTU (1.27 g, 3.95 mmol). The mixture is stirred for 15 min before Intermediate C1
(1.0 g, 3.59 mmol) is added. Stirring is continued at rt for 16 h. The mixture is
diluted with diethyl ether, washed with 1 N aq. NaOH solution, then 1 N aqg. HCI
solution followed by brine, dried over Na;SO4, and filtered. The solvent is

evaporated to give 3-{4-[N'-(4-isobutyl-5-methyl-thiophene-2-carbonyl)-
hydrazinocarbonyl]-2,6-dimethyl-phenyl}-propionic acid (1.66 g) as a colourless
foam; LC-MS: tr = 1.09 min, [M+1] = 473.48. To a solution of this material in THF
(15 mL) Burgess reagent (1.26 g, 5.27 mmol) is added. The mixture is heated to
110°C for 3 min in a microwave oven. The mixture is cooled to rt, diluted with
diethyl ether and washed with 1 N aq. NaOH. The organic extract is dried over
Na2SO., filtered and concentrated to give 3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-
yI)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenyl}-propionic acid methyl ester (1.26 g)
as a yellow oil that slowly solidifies; LC-MS: tr = 1.24 min, [M+1] = 455.21. A
suspension of this ester in formic acid (20 mL) is stirred at rt for 3 h. The formic acid
is evaporated and the residue is purified by CC on silica gel eluting with DCM
containing 5% of methanol to give 3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenyl}-propionic acid as a pale yellow solid; LC-
MS: tr = 1.07 min, [M+1] = 399.16.
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CC on silica gel eluting with heptane: EA 6:1; LC- M5
tR=121.03 min; 1HNW (CDC13): 8 0.92 (d, J = 6.4 Hz,
WA 20080542 78-1.90 (m 1 H), 2.34 (s, 3 H), 2.4BCT/tB2007/050070
7.3 Hz, 2 H, 7.11 (s, 1 }‘0 b) To a solution of
4-i sobutyl - 3- net hyl - thlophene 2-carbonitrile (2.10 g,

1.7 I in methanol (50 nL), NaHCO3 (1.38 g, 16.4
I"%‘T‘Bﬁ% ﬁg\md by hydroxyl amine hydrochloride (977
ng, 14.1 mmol) is added. The mixture is stirred at
600C for 20 R_jgefoPe it is filtered. The solvent of
the filtgatej)i s\evapgrated and the remaining residue
PV ve OH
N- hydr 4-i sobut Wl - e t hi ophene-2- 15
yepl ow solid; LC-Ms tR =
4, NDi hydroxy 3, 5-di met hyl - benzam' dine HN
HOB N/H OH 20 The title conpound is prepared from
commercially avail abl e 4-hydroxy- 3, 5-
3-{li-fetdhisbbbmbemethyi-théoploaro 2dil i ,$,é]d>dadiazm aryd]-3-methoxy-phenyl}-

rocedur e.d. . Meyer, A C ous
orpiPN £ 2fS %§Fﬁn%é§5én Q@%@gyégdn@@@ﬁd Ae el linss oy Infermediate
8 =
c13aét9h4%g Atr & tcﬁ&gr odr B Zﬁeghox -benzoic acid; LC-MS: tr = 1.18
mMOMﬂ)]&OME 3l7CT/ | 32007/ 050070 46 HN HOB N ""i H OH

The title conpound is prepared fromcomercially
avai | abl e 2-ethyl -6-net hyl - phenol follow ng

Intdrifdichate B4pr ocedures (G Trapani, A Latrofa, M
Franco, C. Altomare, E. Sanna, M Usala, G Biggio,
G LisgQ, J ; 41 (1998) 1846 5 1854; A K
Chakr, Tetrapedron 55 (1999)

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-butoxycarbonyl-ethyl)-2-methoxy-benzoic acid; LC-
MS: tr = 1.10 min, [M+1] = 399.41.

Intermediate D5

s I\
o OH
o

3-{4-[5-(4-Isobutyl-3,5-dimethyl-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 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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A. C. Joussef, H Gllardo, Synthesis 2003, 899-905);
LCMs: tR=0.55 nmn; 1H NWR (D6-DVMSO): 8 9.25 (s br,
wa20dy/0808421 (s, 2H), 5.56 (s, 2H) 2.55 (g, J BCTIER0Z2050070

2H) 2.15 (s, 3H), 1.10 (t, = 7.6 Hz, 3H). 10
3 5-Di et hyl - 4, N-di hydr oxy- ben ?amdlne HN HOB N HC
Th | e compound is prepared fromcomercially
Im&?\fﬂ] (ﬁﬁﬁeeé& 6-diethylaniline following literature
procedures (GNHG Ecke, J. P. Napolitano, A H.

Fi | bey, gA Kol ka, J. Org. Chem 22 (1957) 639-642;
and | jfe citggfor 3-ethyl-4, N 15

di hydy oxy/5- metRyt~benzam di ne) .

4- Al | - N- hyHr oxy- 2- net hoxy- benzam dine 0 HN O

OH NA The\Xitle conpound is prepared fromcomercially
avai - hydr oxy- 2- net hoxy- 20 benzal dehyde

fol | oy literature procedures (references cited for
3- Et Wyl -4, N- di hydr oxy-5- net hyl - benzam di ne); LC-NM5:
tR=0.64 mn, [M1l]+ = 223.24; 1H NVR WO 2007/ 080542

a)Wéd&gﬂ@}h@g@@l@lopﬁéné%mmg8s\€]’ob'_i§|né§| reécth')g 4-chloro-3-
isabuty- bL(ttﬁjen\_i -one V\@th tglog)cgﬁc agi cy@ng;meg,hg@s@ﬁ in 1F|)e|)presence of

Na'?_b%g %8E§&fﬁle¢@ sdtgpg;*f?rllnfq”e atEIZAHSZ L %rud% @'éd% is$urified by

CGHhn sﬁiuca Goll etuting, Withi hestaone /6 -Bret hgtMBertz ami doBeminiNH NMR
HOB N H OH

(CDCl3): 8 0.92 (d, J = 6.4 Hz, 12 H), 1.78-1.90 (m, 1 H), 2.34 (s, 3 H), 2.40 (d, J =

7.3 Hz, 2 H), 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), NaHCOs (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
SN

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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Cl a) To a solution of 2-chlro-6-nethyl-phenol (10.0
g, 70 mmol) in trifluoroacetic acid (30 ni),

Wheooanstsy | ene tetraamne (9.81 g, 70 nmmol ) i sPEitR2d07/050070
portionwi se. The mxture is heated to 70C and stirred
for 18 h. The mixture is cool®®d with an ice 10 bat h,

t hen stlrrﬁd at rt for 72 h. The m xture is diluted
with Wate|_|l and extracted_three tines with diethyl
et her . ThellconmbifredOrgani c extracts are dried over
Na2$t9 #1ITefed and concentrated. The crude pr oduct
is purifyed by\\CC on |6|ca gel eluting wth
hept ane: EA 4: 1 te{i
3- chl or 0- 4- hydr oxy- 5- net hyl - benzal dehyde (2.79 g) as
a beige solid, LC Ms: tR— 0.82 min. 15 b)
- 0 | y h d }
i SLCEmpolh: BV ed AR RORAA0KTe 2-giyometny
phpnobédlimmeg(ﬁter&(uredmbcedhne& (G GTré&pami, N.eLaHbfaerh Franco, C.

NGRS, o S8 Kb SAI508s BiaY: Gobhio, % Wi Chah-44 (1898) 1846-
18'?5‘4”A [W“é%nakraggﬂﬂ = Kalml Nféﬁra%@mbs(@g@g?%é% 13268 ,E- Meyer,

A. H; Jeusseﬂ ble (ﬁall,ardo dSymes:@xiw(B nBARNY); H M i ﬁeO 55 min; "H

NMR P ISORS-5 05 Sy 1 6D o dsy 20t i 2255 (@ 4 = 7.6 Hz,
25 Qw(%dsngwméxphwv%H22§ijdroxy 5- et hoxy
enzal dehyde following |iterature procedures (A K
Chakraborti, G Kaur, Tetrahedron 55 (1999)

o SR A Bara e % o056 oyt

2003, 899-905)HNLC-MS: tR = 0.48 nmin, [Ml] _ 217.21;
' : ), 7.16 (d, J = 1.8 Hz,

The title compound is prepared from commercially available 2,6-diethylaniline
following literature procedures (G. G. Ecke, J. P. Napolitano, A. H. Filbey, A. J.
Kolka, J. Org. Chem. 22 (1957) 639-642; and literature cited for 3-ethyl-4,N-
dihydroxy-5-methyl-benzamidine).

4-Allyloxy-N-hydroxy-2-methoxy-benzamidine

/

0
HN

0

OH-NH \—\

The title compound is prepared from commercially available 4-hydroxy-2-methoxy-
benzaldehyde following literature procedures (references cited for 3-Ethyl-4,N-
dihydroxy-5-methyl-benzamidine); LC-MS: tr = 0.64 min, [M+1]" = 223.24; 'H NMR
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5 4-(2-tert-Butoxycarbonyl -ethyl)-3,5-di net hyl - benzoi c
acid HO O OO-Co a) To an ice-cool ed sol ution of
W@ 20068152/ - 3, 5- di et hyl - benzoi ¢ acid net hyl esP&r/1B2007/050070
(7.52 g, 41.7 mmol ) in DCM(%O m.) and pyridine (10
m), trlfluoronethanesulfon acid anhydride (13 0 g,
er. a per

OetipEIos hed (sl w>héspag D281 P T 68 @ = M, 1H), 6.50
(A5 2 878 2z LS To-5r4 ! HED 80 s, B0 40T E o4 = 17,0 bz, 1),

5.24)(d,cl +0® He| tIJIH$,o1 ﬁY |((d)nJ #lebimeﬂHk);B B6i(sae3Hdri ed over
MySO4, filtered and evaporated. The residue is
purified by flash chromat ography on silica gel eluting
3- ﬂ’hicﬂ‘cﬁ@ - éﬂf‘ydizﬁx :strieth@i-¥€nzamidine
, 5- di met hyl- i fl uoronet hanesul f onyl oxy-benzoic 15
aC|d net hyl e§ g) as col ourl ess fine needles;
LCMs: tR = 1.0 To a stirred solution of the
above tri & ( 37.8 mmol) in dry DVMF (155
m.) is sequentiall : riethylamne (7.6 g, 75.6
mol ), tert.-butyl a yIate (48.4 g, 378 mmol), DPPP
(779 ng, 1.89 mmol ) a Pd(QAc) 2 (424 ng, 1.89 mol)
20 under nitrogen. Thé3 m xture is stirred at 115C for
a)1® 8 seritoheofaehie6-metiyl-phenbl (10RPY, (064 inGriBYoroacetic acid
m’ml} and Pd(OAc)2 (80 nmg, 0.36 mml) i s added.
(3&tmk hﬁj‘aﬁ@thﬂ@ﬂ@ﬂﬂiﬁé@mﬂtﬁ (%8h tt 70 1ol ds @ddedrrortionwise. The

I t l¢ l r

Eﬂé@%% éag%‘ﬁ{% @ﬁc dé’nv\cdf %hrrgﬂi '\#It ¢d rﬁa‘rﬁb gﬁ ?I{u?g is cgbfé% with an ice
badty. thdla ld6mad st Irufor @a.h. Tﬁeemmt@@nscdlletddwnm waserdaamdsdxtracted three
i over , ter and eva or at ed. The I esi due i's
Umgs “Fﬁlf\{gg 'fqt%‘%rh '@}ﬁ BRFGPRIAYR SiiacEss aFR r@pu9ngNast4,
fllti?’l'échelﬁ?F&Eﬁ?ggﬁgébgﬂéﬁrg?%?r@uct is urlfl? yIy %(é:noznoSIclzlca gel eluting
wM{bheIpineelﬁA 4ebtaegivel3-chlbrord-agdraxy-behetinyl-beszadéehylie (2.79 g) as

To a solution of

a Qe'tB% Spg(l% 3‘% “&%x@‘cgb%&m? ‘vinyl) -3, 5-di met hyl - benzoi c

acid nethyl 30 ester (11.2 g, 38.6 nmol) in et hanol

(50 nL) and THE (50 nL), Pd/C (1.0 g, 10% Pd)
b) a@delororfteN sitydiexy-bamethy-perzanaidines i @reparedndr@nm 2tre above

a8y R oGk Bis TR, B PediRoRy i brtiy & ey, Teranedron

55c(908Nt 3265d 3268, Ermeglewmd@ Jovistef, §. \Galhrd@- $ﬁ’fthes:s 2003 899-
but oxycar bonyl - et hy IR/I 3, 5-di net tml -benzoic acid
9054t Lele- M&oth= )486rg|na[ +1] 201.17; NMR (CDsOD): 8221 (s 3 H), 7.22

(d,J=21Hz,1H),7.37 (d, J=2.1 Hz, 1 H).

3-Chloro-4,N-dihydroxy-5-methoxy-benzamidine

HN 0
HO
SN

H OH
Cl
3-Chloro-4,N-dihydroxy-5-methoxy-benzamidine is prepared from 3-chloro-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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colourless oil; LGMS: tR=1.08 mn. 5d) To a
sol ution of

W@ 202108542 - but oxycar bonyl - et hyl ) - 3, 5- di net hyl - PEER20€¢7/050070
acid nethyl ester (10.8 g, 372.0 mmol) in ethanol (100
m.) a 2 Maqg. solution of Li (50 nL) is added at

0C. b| d ure i [ t or, 30

Jopssf, &1 Gelatgp. Birticee 2003, cobh]. HErMslinr O o, V411 =
0 | a ed=t4h t -

21% '—fjllmc\a/ﬁng? E)Z'rélg‘?b;(scgqn%f)r?%@ rgJ:'jl1n|1c8 S%ﬂgge? zgr(d J=18
szrh H)j over l\/gSO4, filtered and 10 concentrated. The

solid residue is suspended in diethyl ether /heptane,

stirred at rt, and filtered. The slurry procedure in

mat eri al
RS CHHTAN )3, SARSUR befidie acid
4-( 2- terd_é@utox ca

bonyl -édhyl) -3, 5- di net hyl - benzoi ¢

acid(5 rystalline powder; LCGMS: tR
095 mn [ "H NMR (CDC13): 8 1.47
9 30-2 O(m 2°H) | 239(s 6 H, 15

294303(m 2 H

o) s RS pRe fiérpﬁrba%&)%é-%‘ﬁg%@%ﬁ?” angiggisthyt ester

(7152 4g( 2-4€rt - hitho)yciar bOOI- e{Z80 ) -BLp- aHd pyridine (10  mL),
di rreth | -benzoic acid starti n&from

trifuqyo esuiepikRG/d BBRYWide AT3-8 ety mraeh) ¢ addedover a period

oftﬂ% rrarq %og' %nél'gz%]aﬁg‘ﬂo%mtr}l%:%c% d?éﬁlygééﬁ?%gl)zaqftﬂe $éaction is

stlﬁreaa‘o( ﬁthﬁer) h at.rR TFhe 28xtuddis diluted with BCR1 HB0 inLh) washed with
7,41-

1086 (38 £6#n Sy Rokliano bemenaby gy e ek MgSiunyfitered and
evg HRRE@NTH é?’@bl@lueHQSd\'JT'lf'éH %SW@Q&%&CE&Q&H}? on S|I|ca fgel eluting

/1 B2007/ 050070 To an ice-cool ed so
with diepyane: EA W r’r@x‘y\& rﬁ étdmetlfryhﬁethﬂmmtba@ewlf@nyloxy benzoic

ac?fg%t%gzﬁg{(ﬂgwég B‘HPH Igﬁﬁ ﬁjpéOXee(%e Léjl\;_fs 5 )2 1.08 min.

b) To a stirred solution of the above triflate (11.8 g, 37.8 mmol) in dry DMF (155
mL) is sequentially added triethylamine (7.6 g, 75.6 mmol), tert.-butyl acrylate (48.4
g, 378 mmol), DPPP (779 mg, 1.89 mmol) and Pd(OAc), (424 mg, 1.89 mmol)
under nitrogen. The mixture is stirred at 115°C for 18 h before another portion of
DPPP (160 mg, 0.39 mmol) and Pd(OAc). (80 mg, 0.36 mmol) is added. Stirring is
continued for 4 h at 115°C before the mixture is cooled to rt, diluted with diethyl
ether (350 mL) and washed with 1 N aq. HCI, followed by sat. aq. NaHCO3 solution.
The organic extract is dried over MgSQ,, filtered and evaporated. The residue is

purified by flash chromatography on silica gel eluting with heptane: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.

c) To a solution of 4-(2-tert-butoxycarbonyl-vinyl)-3,5-dimethyl-benzoic acid methyl
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 Ho. The catalyst is
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anhydride (18.9 g, 67 mvol) is added over a period of
20 mn. Upon conplete addition, the ice bath is

WO 20000834and the reaction is stirred for furtheCT/BB2007A4150070
rt. The 5 mxture is diluted \glth DCM (150 ni), washed
three tines with water, dri edover MySH, filtered

and, e 0 The. reS|du iis, purified by fl .
IR BTBE dheitsae st Foncenaie BTl st enddl dpcgik 4-(2tert
bu@o@cbpo&yvétﬁw)'-i@ I’SLH:‘I‘CY@THWIH%ES@HJ@@' enatfyld estét W8 g) as a
- phenyl ester (10. 75 g)  as a pale
coymrleswod: LC MS tw6= 108 mirt.. 07 min; 'H NWR (CDC13): 8
9.98 (s, 1 H, 7.70 (s, 1 H), 7.66 (s, 1 H, 2.85 (q,
J =10.1 Hz, 10 2H), 2.48 (s, 3H), 1.30 (t, J = 10.2
d)Ho a3dutiop) ofTﬁ(z—téﬁJbUt@@'céﬁﬁdml @fhy9f3 Bftﬁrr@mwibenzom acid methyl

trlflate§107 éln dré L)
ester(18rt gabl - raa@é)dntqth@mhﬁﬂ Ginle) 3 2. 8@1 S?QJ“QnrﬁfdJ@H (50 mL) is

o By O TR Pl Pl 815 S0Ren BT OhL o PR Bkl  dor 4 . The

miRiure dgeilutethwvithi K% r &g .1 Strigt acid @bllattonléﬁ@ éxmrracﬁamthree tlmes with
cooled to_rt, diluted with dleth% et her (350 é(q
digia¥heder wi Be cantined \praanicrextragttl asa Wieg PKes oSy fitered and

S 2
%g%eﬁ ?bg%gg&‘ redj Bge gs;g@%t% ﬁfﬁ?éthgﬁemﬁg | Sgﬂ?éﬁé stirred at rt,
anpluﬁltefredd Tbyz Slumarg rprobecdmnt ingdieptyy edmerdhdptarme gelrepéatedndhe solid

: EA 9: [ :
mafetial BRyECEcgged -hBehALionaing 4 Cstarybrioxyeartionyiethy)-3.5-
dlrﬂéfH?Ybeﬁ%lérac(o%é?@Q@)) as@mﬁﬁe%rﬁﬁb%é'p@ﬁﬁiér‘ OOLMIS: tr = 0.95 min,

A suspensi on of
[M3-1{"2= @7 ayll4; AHfNJIVIR/QGIBChtt&‘yH?p(beaﬁ)) 2303 DM ), 2.39 (s, 6 H),

es 25.53 mmol ) in nmethanol (140
2%&%@“25%%(72@@1%@45 m.) is stirred at rt for 1
h. The nethanol is evaporated and the ag. solution is
extracted twice with 25 DCM The aq. layer is
acidified wth 37% aq. HCO . The ecipitate that forns
4-{EterButany eerbomiedey N2 mehor-bendols A0, The
product is further purified by recrystallisation from
EA (100 nmL) ~t0o & ve
3-(2-ethyl -4 foruyl - 6-net hyl -\phenyl )- acrylic acid
(4.2 9) 3_3 G grystal s;0 M5: tR =0.87 mn. 30
d) To a (Puti a
3-(2-ethyl-4-for ay |
(2.75 g, 12.6 rmol) and DI PEA (1.8 g, 13.8 mml) in
Thet itk SONIBBINGL IS, Prdaceq A7 ANAI09YL 6064PER-terivbutoxyerigonytethyl)-3,5-

ol Befite B Reihg OB PG ATAOHLEMAdE pER By eser

LM tthe §ohtrhit avik3] congemi3r AHaMRTIGDCEFI FU84i (8, YP1), 2.40-2.47
2007/ 080542 PCT/1B2007/ 050070 51
(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).

- phenyl ) -acrylic acid

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

HN

COOH
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di ssolved in EA, washed with 2 N aq. HO, followed by

1 Nag. HCl and brine. The organic extract is dried
W@/ 082504, filtered and evaporated to gi ve PCT/IB2007/050070

3-(2-ethyl-4- hydroxym

ethyl 6- met hyl - phenyl ) - pr opi A% ¢ acid (2.8 g) as a

3% e Ryecdied fal Giognet prr TR hooniiive IRy BRrEIERNdE (100
603@'rﬁ*m6§ i3 OCM J(Qoﬁnn)f%hb ﬂ)ﬁloﬁ?‘?@t(*lS rflE %flé@rdﬂ?&éthéﬁesulfomc acid

treated with MO
anhgdudle i(ig. %gxﬁllrmnh@) 33 |a|drded @uersa)cpe‘rmd df BO mire Upon complete
m.xture is fi . concent,r ated.
adfiire i le® g SO anf oG bbb BE ARk £t t. The
mlﬁfu#éllggjllméd?w@@'\ﬂ)tm é @9, washed three times with water, dried over
2-ethyl -4-forny nethyl phenyl ) - propi onic acid

Mg& ze‘lltyfecégnd Gdépgéat@,@l The reSLQyGNE purited ty, feshehronfatography on

sﬂ@% #I e{ﬁﬂtlrﬁ \Ant? helgy?nesEﬁ\ESt) hytP %% tr|f|L50ro methgﬂe%ulfonlcda0|d 2-ethyl-

4- ’(olm@l7-6gnet71y5§henﬂy‘nds)era(rlld ﬂﬁy@)” @(alpﬁﬂe yelldwd)IiIthDLMSt tie= 1.07 min;
1 ﬁg 1) - 15 pyrrolidone is
Hh@M%& D&'QO@Q% (§O1H1)n7 |7ﬂ (fShéHf}a Zr%/@vé R)3@dana. J = 10.1 Hz,

H:}iCE 4\{3‘93089 | ? (r‘:{l__\rllm_g? d%ﬁi/l on). The reaction

Xt ur et her and washed wth
wat er and br| ne. The organl c extract is dried over
Na2SO4, filtered and evaporated to

) Fo( 3 SUiyarl SOLTON Y (06 ARV ATTTARAAIT 9 sG S irBmioD iacld DMF (75 mL)

|s %&é%%i 5@&% t@@t{g(%i@m%s(e}zlébcﬂ? QTE% B n%tﬁ?lﬁ%r?batékm 1g, 361
mR0)1 DPRA @10 @ig) ,1.99 a7rdlBand hi?d(mc)z 2485-12g30.§mmmol) under
nigRAen T Hxee & 5658d ST or B hectnly W Gsdivied with diethy

etﬁ@*(‘?ﬁo%L éﬁéwﬁs}nediwudehmh&owﬁ% CHCIhé( BnYe @\mhrbeat aq. NaHCOs
hydrochl oride (1.4 [ owed 25 by

soiion- dyenorganie lextract iredhgd - @I&EHMQ;SQM difjecad endc¢\cap0rated The

e s bl o TReh i T aRRiaGRER o /e Sk oo Witn eptane:EA
1980k e BSpRpOLRrE-CTineceoheHR boriosed vastnine@eN(5.93 o)

and extract e pH of the aq.
aSrﬂwQ@'@UI"@S%WLU@I'e@ M3: th-FQQ%/mﬁddl ng sat. ag. NaHCOB
and the mixture is extracted three times with EA The
conmbi ned organic extracts are 30 dried over Na2SO4,
c)f3A |[st2LspedsioeVafpGF(atadyI%dordryl-detam)@-iphenyl)-acrylic acid methyl ester
et

(53 A P ARID FENPOG. (H40H ) AR AN AR IAE k) g st at
rt f&m‘rg)@@%%hﬁﬁ % §¢pdtatddandhe bR SoftiBR i§dktracted twice with
DCM. The aq. 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: tgr = 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 Ho. The catalyst is filtered off and the filtrate is concentrated. The residue is
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4- Benzyl oxy- 3, 5-di net hyl - benzoi ¢ acid hydrazide O
WORNAHAS0sKE 4- Benzyl oxy- 3, 5- di met hyl - benzoi ¢ aci BCT/B28(7/050070

g, 20.9 mol) is dissolved i &JCHCL% 5 (75 nL) and

thionylchloride (10 nL) is added at rt The mxture is

g Bb. bRaned will 207 adchidr olleded 8! ) S4AREL Andhrine. The

or%é\ﬁlé dRRaRE ibriéd - o?/%r Waﬁ@)@?‘ﬁéﬁed‘ §n&"e$/§ﬁbl‘é@§d it$) C§;-|_\}V7§5t3h(2-ethyl-4-

m.) and cooled to -78 before It is treate
hyhyakyaréthy-§-pEethyl;phienyl )swopianihacid (218F9) aThevinfexsalids LIGGMS: tr =
O?ﬁrrredtort over a period of 15 h. The m xture is
- Mited with ether (150 nm.) and 10 washed with 1M ag.

HCl (75 mL, then 5 x 50 m_) The conbi ned aq. extracts
are vvashed with ether (5 basified with 33% ag.

e) Kosoutignedt 3-h&edty| i hwrmemy'lﬁ rsethytpherrmrpmmc acid (2.8 g,
d

1%?}5@;3 e%Egtégrﬁllb@d(%vﬂﬁénzy?oxy \&ltéﬁ\@%%@ bendiénr@c’l) and the

reasntnﬁb lmyidnmeh@letn(réd %9 8@)’Ca‘6r 4 MhTHiee neiurel is ﬁlférh@ and fRefiltrate is

cogcmtrat§d8§L@§r%qe pg}unct |$1gur4f|egj2b¥ Q(C QHF%IHCEI?g@?Jl:’tIQQEWIth DCM to

(8- Syt LaHnfld-PleinykoFeny)propionic acid (1.76 9,5, Keige soli:
LGxMSR-tkt=hy.B6 minhydr oxy- 5- met hyl - benzal dehyde is

prepared fromcomrercially 20 avail able
2-et hyl - 6- et hyl - phenol following literature

) w QBRABNEST @C\ts Jthﬂwﬂd)rmLﬁ@ #@t@fpﬁen% p'r_'éﬁﬁﬁ% a&d 31 67 g, 7.58

Al t onar e, anna
mmed). an@h@ydronnamrwgyydImtﬁoqmz(mQ m|g ‘dﬂéﬁrmﬂmli in ‘Gmethyl -2-

pyEBYGand 5 hEARY &80 B S8 mint i aRE BiEsvausadYf actg cooling
duNNB |€@B@1@h) Bh& -r8actich nlixtdre i diibted G/&h(d!fbtr‘&ll'beth& 8fd washed

, 2.69 (g, J =7.6 Hz, 25 S)
watgrm pring. Ihe @rg&nmg@y;traqnﬁzgoeqi0@033421328 4, filtered and

evg% e’tgg%)é @@-?Z—%yano-2-ethyl-6-methyl-phenyl)-proplon|c acid (1.55g) as a
beige solid; LC-MS: tz = 0.89 min, '"H NMR (Dg-DMSO): § 12.25 (s, 1H), 7.45 (s,
2H), 2.91-2.84 (m, 2H), 2.67-2.59 (m, 2H), 2.35-2.30 (m, 5H), 1.14 (t, J = 7.6 Hz,
3H).

g) Potassium tert. butoxide (2.71 g, 24.1 mmol) is carefully dissolved in methanol
(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 extracted with
EA. The pH of the aq. phase is adjusted to pH 5 by adding sat. aq. NaHCO3; and
the mixture is extracted three times with EA. The combined organic extracts are
dried over NapSO., 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: tg = 0.60 min, [M+1]" = 251.17.
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53 b) To a suspension of K2CO3 (21 g, 152 mmol) in
acetone (200 nL), 3-ethyl-

WO e o8045- met hyl - benzal dehyde (5.0 g, 30.5 mm&{C)/1B2007/050070
foll owed by benzyl brom de .87 g, 45.7 mmol) is
added. The suspension is refl*ixed for 16 h before it
is filtered. The filtrate is concetrated and the
crude product is purified by CC on silica 5 gel

4BbHEy IyVBSthlﬁinhWSeﬁfor’t‘: dcifl hylirigide

benhzyl oxy- 3- et hyl - 5- net hyl - b nzal dehyde (5.04 g) as

coI ourless oil; LGMS tR)= 1.09 nmin, [M1l]+ = 255.25.
c) To a sol ution qf NH,
4- benzyl oxy- 3- et hy YET hyIN- benzaldehyde (5.0 g, 19.7

mol) in et oge ), HKMO4 (4.66 g, 29.5 nmol)
i s added. dar® vipl et solution 10 becones
slightly and turhs dark brown. The m xture is

stirred at ¥t for 90 mn before the solvent is

4-BYABAGR)- 3@5 dlﬁ’f@hg%rﬁ%ﬁ: agidt 52 grQT’ ] 29, thﬂff)?ﬁ’f’ AJdisS6IVEd Gn CHCI;

aci sol ui ton and i ne (200
(7éml;)aancbtﬂnqrmghlq>rld@g1 Q,\ml_h |sja3ume(dm12|@oTh¢rmlxtune1§ stirred at reflux for

2 7T PGB 8O et g e e SE el (5.62 . A part of
thlﬁtrh'tafdr%ﬂéAYfC%: :xm nérnbl)Cig dIsdoleddlin MHAM 1 ndlY and cooled to -78°C
ept ane: 0 give

beﬂor@ehﬁzw@a}e@ vetfhpvd@zm (BA Ment &V soletian 3 Tt )g)Thgsmixture is
d. 0
w5 A G0 oA BB T G MR (70 m) an

wélshiedl- witio div ﬁh BIOTE(VEth tHano@lx&ﬁG Pyl Thetdommvinee &gl exfracts are
5- di met h -4-h ?)r )é% enzal dehyde

we?speggN@w Serisniah), BeRirectim s a0 xfiacted with DCM (5
x 56 AR OWﬁQ‘PJCI(/I(]}%t abél% Bver N zééz?cfﬂﬂe?éb ghété\‘/'é?orated to give

turns dark re rowni s bac and a precipit
4- bmzmi;oxymé dimethyl deingokst acid dydeazide (1.@0 @) 4s bethiteesolid, LC-MS:

e 20 TRV T 52 NG MR G0 2 3816, Br ghf 86 (s or, 21
4%&5 @Ccﬁbcé;sgiv?igﬁv?mwr%@dﬁ grl B ed and evapor at ed.

pr odu s purified by MPLC on reversed
phase silica gel to give 3-(4- hydroxy-3,5-dinethyl

4- BEHFY)M#? @Yl)gm‘%bg Bﬁ@z?ﬁ’ééclidrrg) as an al nbst bl ack

solid; LCGMs: tR = 1.12 mpn, [M+l] = 329.10.

©Ao

a) 3-Ethyl-4-hydroxy-5-methyl-benzaldehyde is prepared from commercially

OH

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 (CDClI3): 6 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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30 WD 2007/ 080542 PCT/1B2007/ 050070 54 Exanple 2 0
S OH 3-(4-Hydroxy-3, 5-di net hyl
WO piveagisy2 1- (4-i sobutyl - 3- met hyl -t hi ophen- 2- y| PEPIR2PEMF0070
ne is obtained as a yellow vvder in anal ogy to
Exanmple 1 startlng from 1-(4- sobutyl 5

D) PRRRGTSISTE 6 KO (7 R SETEIIsliSe Acglonen iy, 3-ethyl-4-

hyH}oxy755r1ethglzbehzaldle%y%eH§5.o1g,HBo.57n%ﬁo|()Sfon8\hDad By HenkPr bromide
J =715.8 1 H), J4.07 (s br, 1 H), 2.45 (s, 3H),

(78749, @8,7 Inmolj). i atdded2H he Buspesion 6B refluxed fo( H@ph begfore it is

filtérq?g_loﬂ‘% #'_E[a;_eél)@% egagedd?%?rﬁ?,pruo%%roduct IS plﬂTrpﬁed By gC on silica

ge1 @rmmgl with heftanscata ‘c@gWeOwéHentVIbeﬂi‘Beél‘h%I- slrhetnpp@@rmldehyde
IS obtained as alvlv%:low owder in ana

(5@4@9@%@0%%&&@@@ ta S uDBEBBLIF L 5 29561 -t hi oph
en-2-yl)-ethanone; LC-MS: tR = 1.16 mn, [Ml] =
357.27. 15 Exanple 4 0 S OH

c) To(Bsdiution 96 BLierzyldxy g by-3- méﬂwbeé#z@ﬁéhyd@f&O@ ddrfemmol) in

acp;rgr@ng)qrbg%)oK g 6”4885 dgts?@rg,brh%oﬂﬁgr@adsde% yl'ehlel dark wole%I solution
bet%&(r%s%,l g’ugﬂ%@@@%@h@@ 3@???@9@ng%engrﬁlg®gé’%stiﬁ& MBIt for 90 min
beffre 7the38&uentPSTeVAaRPaAd0 J0@ tesidue is treated with 10% aq. citric acid
soluiton (200 mL) and brine (200 mL) and extracted four times with DCM (4x200
mL). The combined organic extracts are dried over MgSOQO,, filtered and
concentrated. The crude product is purified by CC on silica gel eluting with
heptane:EA 1:1 to give 4-benzyloxy-3-ethyl-5-methyl-benzoic acid (3.70 g) as a
white solid; LC-MS: tr = 0.98 min, [M+1+CH3CN]" = 311.97.

Example 1

S

\ / =

OH

To a solution of 1-(4-isobutyl-5-methyl-thiophen-2-yl)-ethanone (1.52 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
diluted with diethyl ether and washed with sat. aqg. NaHCO3:1 N aq. NaOH 1:1
(3x50 mL). The organic extract is dried over MgSOQOs., 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
mgq) as an almost black solid; LC-MS: tgr = 1.12 min, [M+1] = 329.10.
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55 O S OH 3-(4-Hydroxy-3,5-dinethyl-phenyl)-1
-(4-isobutyl - 3-net hyl -t hi ophen-2-yl)-propan-1 - one is
W@DRGalsisd2 as on orange oil upon hydrogenati on BET/IB2007/050070
3- (4- hydroxy- 3, 5-di net hyl -
phenyl ) - 1- (4-i sobut yI - 3- met hy¥*
-thw%p;en 2- yI) propenone in analogy to Exanple 7; 5
tR=121.11 min, [M1l]] = 331.3. Exanple 6 O S OH
3- (4- Hydr oxy- 3 5-di mathyl
8)-14/(4-isobutyl - 3- propyl -t hi ophen-2-yl) - propan-
I's_prepared from 3-(4-hydroxy- 3, 5-di net hyl
[ 3- propyl
t hi ophenx2-yl)-p one in analogy to Exanple 7;

S 1] _ 359.39. Exanmple 7 O S
15 To a sol ut on@ﬁ_,vl‘r
1- (3, 4-diisobutyl -thiophen-2-yl)-3-(4-hydroxy-3, 5-di ne

3-t4hblvdnqxlys31§+o)imeﬂwd>péeowé1((Ggsoh@tyl -3- raathyh’tbiigphem -2-yl)-propenone

s BRI 55 (o 1O 88 er Ia1dal K Fxfinle b:StdrBitroshpizf4-isobutyi-
3- mfetﬁfﬁ-thﬁbﬁerﬁUZX)ﬁl)lémdn%ngoLU—MBeftp@d and rhhhe [M+I1 =a\’g@9 P8; '"H NMR

evapor at ed. The crude product is purified by
(DsiDME®): @él&e{&xﬂﬁ)gﬁﬁﬂt(ﬁ Hépﬂ@aeh‘lm P$) Y. 36o(s3:2H)t ?5 2@| (ded =15.8

H%ayﬂ'f) z‘ﬁs i r%;%]é Zﬁeﬂi}) )22 %# dﬂ = 7(9152( 253 2P (55 6H). 1.82

(h%pthGN\MOWH) 0Le® N £ ROFHYBRN07/ 080542
CT/1B2007/'050070 " 56 1.18 mn, [Mr1] = 373.35; 'H NMR

(CDC13): 8 7.08 (s, 1H), 6.85 (s 2H) , 4.77 (s br,
Example 3

O
S

\ /| =

OH

3-(4-Hydroxy-3,5-dimethyl-phenyl)-1-(4-isobutyl-3-propyl-thiophen-2-yl)-propenone
is obtained as a yellow powder in analogy to Example 1 starting from 1-(4-isobutyl-
3-propyl-thiophen-2-yl)-ethanone; LC-MS: tr = 1.16 min, [M+1] = 357.27.

Example 4

\ /| =

OH

1-(3,4-Diisobutyl-thiophen-2-yl)-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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1 H) 3.15-3.06 (m 2H), 2.96-2.83 (m 4H), 2.43 (d, J
= 7.0 Hz, 2H), 2.23 (s, 6H), 1.96-1.80 (m 2H), 0.94
W@ o7 3805415 4 Hz, 6H), 0.91 (d, J = 6.4 Hz, 6H)PCEHIB2007/050070
Exanple 8 0 SO OH HO To aS%qution of
3- (4- hydr oxy- 3, 5-di net hyl

phenyl)-1-(4-i butyl-3-propy|-thi ophen-

yl) - propa-l- e (108 ng, 0.301 mmol) in isopropanol

2-

(5 ). 3 KagNaCH (3 m) foll oned by

(S)-3-chl ¥012pro (167 nmg, 1.51 nmol) is

added. Thg 10\ m xture

4, 5, 6, adeli ti onal portion of (S)-

3-chl oro- },72 [ (%P7 nmg, 0.878 mmol) is

added After the last addition, stirring is continued

L Y Ui4€; -

QLRG3 s KB TRef A cbBy L bttt eoan
on@rlseﬂbt@med agySDorarigd oémedndndrmpaﬂoat@‘ds (4-Npdroxyitig-dimethyl-

yc 1S 'fie .pr.ep. ~HRLC ta |ve
o e Bo0 gl B PR 2 etopBadhd dn anaigey to Exemple 7
LC- Msertxl—h 11 (ini pabYLyB38-3pr opyl - t hi ophen- 2-yl) - propan-
1-one (18 ng) as an alnost colourless resin; LC M
tR = 1.09 mn [MF1] = 433.40; ' H NWVR (CDCL3): 8
( 6.87 (s, 2H), 4.11-4.03 (m 1H),
E)%ngglesbsm (m 4H), 3.14-3.06 (m 2H), 2.94-2.82 (m
2.60 (s br,O2H), 2.40 (d, J = 7.0 Hz, 2H), 2.24
,8Q-1J78 (m 1 H), 1.56-1.46 (m 2H), 1.00
s H\0.93 (d, J = 20 6.4 Hz, 6H).
3W+080542 PCT/ | B2007/ 050070
acetone (2.5 g, 25 mmol),
a6|_§ br ono- 2- et hyl pr opene
|n acetone (80 nL) is stlrred at

OOC or mxture is filtered
3-¢4- HV@inéak?e&ﬂe\@ﬁHw'wh?ﬂylﬁ év&4a'§@b%tﬁb3ﬁapylﬂblophen 2-yl)-propan-1-

one is prepared from 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-isobutyl-3-propyl-

thiophen-2-yl)-propenone in analogy to Example 7; LC-MS: tr = 1.16 min, [M+1] =
359.39.

Example 7

\ /

OH

To a solution of 1-(3,4-diisobutyl-thiophen-2-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-
propenone (699 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 H.. 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 =
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filtrate evaporated to give 2.48 g of
3-(2-nethyl-allyl)-pentane-2,4-dione as a dark 5 oil
W@ b@av/oges42used wi t hout further purification i n PCT/IB2007/050070
subsequent steps; LGMS: tR =0.87 mn, [Ml]+ =
155.26. b) A solution of 56
3-(2-nmethyl-allyl)-pentane-2, 4-djone (2.48 16 nmol
1.7 oD = 37535 BRMBNGICE G DR o P BEAS BT A7 (5 br.
)z b $aS Gt Yr Oy LSy otiyLr f
1@3.?15 306" @ggw%gs?.g{am AL 9 (% LSz 8tiLr 8),f903 (s, 6H),
1.96-1£8QuEn o2id}, PeDve &di| K ©8L4 HanBiiir0.g¢ (4,3 £&.41Hz, 681)3
nmmol) in DCM (15 nL) is slowy added keeping the
tenperature at below -65C. The red-brown solution is
Exdrhpleegl for 0.5 h at -78C and then quenched with ice
(50 g) and diethyl ether (200 nL). The phases are
separ at ed,
sol ution anp
evapor at ed\
MPLC ( H20-Av

the & ganic phase washed with 1M agq. KHSO4
d.brilne, dried with Na2SO4, filtered 15 and
fnhe residued s purified by reversed phase

AT N\B:. _tR =1.03 mn, [M1]+
c) Sodi um hydr i d%@wet rol et her, 404
ng, 10 mmol) is washed with 81 20 pentane (3 x 10

Tq'8 Sl of AL oY rRRL S G F P e AR e BT Qp-thiophen-
2-91?-Bvépa%§wfne(@o%4r%gﬁbz30"4 mﬁ%q il Boppddl (FL) $ N ag. NaOH (3
slow'y added. Aftel stirring for 0.5 h at 0C a

misofalloived oy (Si-Bidhlarerbhawraparedidl ddi7cmgeildd1 mmol) is added. The

i e SR T IoNA p REBLAG: ¢ a8 n SR eydehat fortion of (o)
3-&tilbfd-e@-plopbediol (SxF¥ g, td1878 2hms| )0l adderr. EeerttRerlast addition,
during 15 h. The reaction mxture is partioned between

stipng i@mntiﬁuiyd ah80tsefer 1. Fng mixthee iscdilused wethj water and extracted
BERA R o ghodfc oMHEH £ BB oL RSt MBporetea

TheNa2s@4 )prodfictl i rpedifieddbgvaren: aHPUC Thegice uBg444(S)diBtdihydroxy-
is purified by reversed phase

I fie MPLC  ( H20- MeOH
Prep@e)she-fimethyl-peenyh ﬁﬁ-l%@bbﬁyl53-9r9ﬁg§ﬁrypphqn-@2yl}T@rfqggn-1 -one

ki - rb i G r- 1
(15 Zqo® A aRPUBBIGtmess (LENDPOMCE (S 9.8 i), [RFHA'= 433.40; 'H
NMBI (CDOR):0§ 708 ()i THe), 16/87 (&~ 21),nkti hyd.03 (m, 1H), 3.90-3.70 (m, 4H),
-al |yl z[{]t hi ophene-2-carboxylic acid ethyl ester (978
3.4r3.06 (i) 2 9 28 ARoRH) SR 6H(S o 2k Rt $8 b 7-0 B 2H), 2.24

8s§n %Qp,ﬂ.bo?ﬂ?‘s%ﬁﬁgf@ i;%%gtgg‘tﬁﬁfz@cﬁ/d(ﬁﬁpgﬂ 0FPAZ0345%.93 (d, J =

ure is stifr é mxture’'rs
6.9 &z bHi)oned bet ween DCM (100 i)

w

Example 9

|\O
S

OH
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and 1 Maqg. HC (75 nL). The aq. phase is re-extracted

wth DCM (2 x 50 nL). The conbined organic extracts
wae@7dsiser (MgSO4), filtered and evaporat ed t oPQi/IB0GBB0070

ng of 3,5-dinethyl -4-(2-net

-allyl ) t hi ophene 2-carboxyli*¢ acid as a |light yellow

) PRI ¢ QEEEI2eS01 48 S G5 Thrioy, iC Oy P45 §, 2B gD and 3-
br6m%92 (ﬁethﬁpff‘&pen% %@75 it 2%"191m0? ihZadetone3to r’rﬁ)?’e?stﬁrfﬁe/d at 50°C for

'To a so ution of 3,
3 day$ 2Thetmy<1turea||s| ﬁriteredhuth;q)rﬁltta@azecwamﬁmw@ W caqetare and the

fitgsle Tianbrftee Moo 24 oM @ RARV AN D an§ 2L eibred8s a dark

oilaeess ated twithbue leTﬂtPFérUpj@rlﬂc%tléhl|hf3ﬂﬂ)s@buélﬁt ét@blen MS tr = 0.87
before another portion of methyllithium(0.45 n)

miadtMH1] 5t 19328 is continued for 1 h. The reacti on |s
quenched by the addition of 1 N ag. NaH2PO4 sol uti on.
The m xture is diluted with diethyl ether, washed

o) tsblumohl FHB-(Na@thyl il B penvarie-Na2Gi0Ae 4adi8LG, €5 apooBtieCM (10

mi s Fosied AbrHC: 809 RIREAHIT. Bt 9By TIWl sty ldede g mixture

is Fm’%j G%P?OS 'Fﬁgat aﬁ?s @AXIE%*I %}"‘f@k |% lof tf?@qorbﬁahéne%ﬁlf%f& anhydride
(3-18-hR; rethyimelain PDOM t(hd oplheis-2ewly] adddthkesmEng 3OS tergperature at

be?f@3 S TR R R A RN D) B 65 St cuenchec

w.trﬁréer(eeag)%nd aleﬂﬂ)l etﬁe|8$120” ﬁﬂ'i)aThé tphfa@és %ré‘ SWEB%tS@r%e organic

solution’is | ut'ed di eth y et her

phaae heasheid wnta TM)@QJrPéHsmmutlcmqand maimquirleddmih Naa§O4, filtered

anphesgrpied. ;i 2sfth s B B LG RAREE phasd UPLC (H.0-MeoH

gr@diehf)ltégl\}ém r1e\ge@stelﬁuaﬂmahb’ﬁé@l{ddi’@acw@%‘detyp1 gidimethyl-penta-

t hy

1 &l poters IS By 1 3Fm i My g8 04. 25

di met hyl - phenyl ) - propenone (661 ng) as a yell ow solid;

LCMS: tR=1.13 mn, [M1] = 341.15. g) A solution
c)(fBodJuirBWﬂlddeTﬁBD%Z in pefdiatabhy404 mg, 1(5) m&nol) is washed with dry

t 0l ophen r oxy | me

pe”fﬁﬂ%d)‘ 19 BbeéribRe d\c/' E%"ﬁ: Lfbo ”ﬁgﬁ aﬁ‘ﬁ%@' )anﬂﬁhwaﬁewooss cooled
atBey | Ssélﬁﬁ“(zrf Sfjme?’ga%é@etﬁdé g |f&ter1g) @}n amdnﬁﬁkﬂz in THF (4

resultin urry Is stirre rt for er 1 Db
mlo¥ i42. sliﬁwe/ caddda@stAfterfstutregedfoof fo.and t ae Dl Ct rat solution of

@Ju“ E@mr}g@lfégg(%@éﬁﬁ%@ymgt me%hyl penga ¥e4 -dienyl ester (1.16 g, 4
mmBr)aﬁymF 14 (n4t) %Oéww acdd&t. dTHEEH"MlJre H"étﬂpé‘tﬁﬁt é ozlfbr 0.5 h, then

pr opan- 1-one (18 ng) "as a yellow oil;
slawly wqrmeq te =dgngg 12:h.' The mcﬂgommm@pamoned between H.0 (75
mBFhd BRAA4B8MY the aq. phase is basified with 1M aq. NaOH (50 mL) and
extracted with DCM (50 mL). The combined organic extracts are dried (NaxSO,),
filtered and evaporated. The crude product is purified by reversed phase MPLC
(H20-MeOH 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 mmol) in ethanol (20 mL) is added 3M aq. LiOH (10 mL) and the
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59 NWR (CDC13): 8 6.78 (s, 2H), 2.97 (t, J = 7.4 Hz,
2H), 2.82 (t, J =7.4 Hz, 2H), 2.39 (s, 3H,
wWQ@28209528 (m 5H), 2.15 (s, 6H), 0.84 (d, J =PEr/mB2bx7/050070

6H). Exanple 10 0 S OOH 5
3- [4 ((S)-2, 3-D hydroxy-prop ) - 3, 5-di net hyl

mi§<ﬁ1r b%g%q’r@d %i?bﬁf aﬁlh %Qﬁéﬂlgg}?’sﬂ%lﬂaﬁgienpg Setween DCM (100 mL)

and 1M Ja%dil@wﬁ%lé) dFH@é@yéhé%fée@)fb)exlracted with DCM (2 x 50 mL). The
(4-iso | -3, 5-di met hyl -t hi ophen-2-y1) - propan- 1- one
combnaedalocmmc extrraispare @ried (/dghB4) tfitered ab@ enaporgtiedlp give 653

mg o1 35 afinela e @ Refyf- 2y thioghedt 2 el bou o 3 &gyt vellow

ob\%réTZtalMs[ﬂRQO‘@@ﬁﬂﬁl W*@Hgdﬂ\lj -528RIdAY I'H NMR (CDCls): 8 11.50
- phenoxy}-propan-2-ol is prepared from

(bm-a §drt)ut43il56> Mt ¢3S (s, dphedd 716, 2H) a2 Héx(g, iBt)agidd @ndH), 1.75
hyl - 4- hydr oxy- 5- net hyl benzal dehyde in analogy to

Ie 22; LCMs: tR=0.91 mn, [M1] = 430. 30.
Exarrple 120 S OHO 20 To a solution of
3- (4- hydr oxy-

e)-sharsalytion pﬁB,%gan@tpyl-%—(ameﬁpyl -altyhi-tbjstigne-2-carboxylic acid (475
m%,l%bﬁtrﬁfn%@%ﬂl d:{%t%}ﬁ%%‘éﬁz E’gnL)f’ags%uﬁﬁBH of it IRRLAP 48! mL, 1.6 M
in diethyl ether) is added at rt. The mixture is stirred at rt for 1 h before another
portion of methyllithium (0.45 mL) is added. Stirring is continued for 1 h. The
reaction is quenched by the addition of 1 N aq. NaH2PO4 solution. The mixture is
diluted with diethyl ether, washed with 1 N aq. NaOH, dried over Na,SO4 and
evaporated to give 1-[3,5-dimethyl-4-(2-methyl-allyl)-thiophen-2-yl]-ethanone (395
mg) as a yellow oil; LC-MS: tgr = 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.
NaHCOs; and 1M aq. NaOH (1:1, 3 x 35 mL). The organic phase is dried (NaxSO.),
filtered and evaporated. The residue is purified by reversed phase MPLC (H2O-
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 Ha. The catalyst is filtered off and the filtrate purified by TLC (SiO2, 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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WO 2007/ 080542 PCT/1B2007/ 050070 60 nlL) foll owed by
epi chl orohydrine (284 ng, 3.07 mmol) is added. The
WQ@I2008/0805d2 i xture is stirred at rt for 16 h bREDIB001050070

is diluted with sat. agq. Na and extracted tw ce
vvith di et hyI et her The orga (o extracts are washed
ered and

NMM&P%‘@M ¢ 8%%%"‘&%% (13 J(?, /gt b’izwgl"l%fy? 84 (B J =74 Hz, 2H), 2.39

@%?1 4 uty\d
(Sq$ﬂ %ﬁ% @ﬁ 5@?2%%% 1%%ﬁeOf§Qg J ?aas ‘a Qellow
oil. The material is dissolved in 7 N NH3 in nethano
7.5 and the resulting solution is stirred in an
Eéﬂ%Bk?hie at 65C for 2.5 h. The solvent is renoved in
vacuo and the respdue is dried under HV to |eave
rac- 3- [4 (3- qn1no, hydr oxy- pr opoxy) - 3, 5- di net hyl
* W - 3- et hyl -t hi ophen-2-yl) 10
propan-1 -one an-orange oil; LCMs tR =

0.88 min, 1 H NWR (CDC13): 8 7.06
(s, 1H), 6. : O(mlH) 385-3.73(m
2H), 3. 15- L 48- 2 2.47 (s,
3H), 2.42 (d, 7.6 Hz, 2H),. & 25 'é 1.83
(hept, J = 7.0 Hz, 1 H), 0.92 J 64Hz 6H). 15

3-Bx@d8pRe3-Dihyalroxsy- prd}sﬂde) BKB dimethyl phenyl] 1- (4 isobutyl -3,5-dimethyl-
thlggﬁ%ﬁﬁ[)ﬁ) g)?’ctpgrr}] gg’ﬁ‘@t @?’S@B’é?@ﬁm%"é 4- hy roxy g%t gl¥nethyl -phenyl)-1-
(4%&6&94{"}!93‘57d||¥1b)hy@-ﬁr98§ﬁer4~205ﬂ)3ﬁfo?)a‘h[%ﬂée% feRBAbgy to Example 8;

dr oxy- 3,’5- di et hyl eny

LQMS §nl§u1 96mlnpri/]l thP@2hen- 2-yl ) - propan- 1-one in
anal ogy to Exanple 12; LCMS: 20 tR = 0.92 min, [M1]
= 432.39. Exanple 14 0 S O NH2

Example 11
O—N
° SN \ NH

rac-1-Amino-3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[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 benzaldehyde in analogy to
Example 22; LC-MS: tgr = 0.91 min, [M+1] = 430.30.

Example 12

\ /

O

HO
To a solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-isobutyl-3-methyl-thiophen-

NH,

2-yl)-propan-1-one (317 mg, 0.96 mmol) in isopropanol (10 mL), 3 N aqg. NaOH (2.5
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HO rac-3- [4-(3-Ami no-2-hyd roxy-propoxy)-3,5-d i m
ethyl -ph enyl] - 1 -(3,4-diisobutyl 25

Wa kioojosnsw2 2- yl ) - propan-1 -one is prepared fronPCI/IB2007/050070
1- (3, 4-diisobutyl-thiophen-2-yl)-3-(4 WD 2007/ 080542
PCT/ | B2007/ 050070 61 hydrox;g%s 5-di met hyl

mk)%?cf[loz\@)dgg{/oré)m&lf)mﬁrme 4@%2 t Exa Ie 1%{(1@5' CTgh/szdark red

mikture & Nired 07 19H 16 h before it is dlluted W|th sat. ag. NaHCO; and
rac- 2- Hydr oxy- N- (2- hydr oxy-3-{4-[5-(4-isobutyl-5-neth
extractsidopheswith digthyl ether The organic extracts are washed with water, dried

vkl AR REGL St - BTl M B O8I SRYIS ety

oxiréﬁylhé!ﬁbﬂﬂpﬁelﬁ%{ h5(4(|§oblﬁ9|bsmyéth)5| tﬁﬁidmh 2-yl) propan- 1 -one (339
-t hi ophen-2 g_l) 2, 4] oxadi azol t hy

Mg ) AEIPWRIb peTe: magtrial ris él’%‘;pb’gﬁ lﬂJyHLHlelré Wlelhafm (R/@ mL) and

th% $§<sulﬂlre§|?so{ﬂtﬂml\l|slgt)r§%m aq gr ac%&/k %X?%efﬂtl? é)hNT(Re ?olvent is

remé)v[alé i %baokgmyisﬂheﬁesmlhylb drh;dourhl@er RAvyto) lebvd rdc-8}[@X3chmino-2-
azo - met

hydm%@nrarﬁypxwwo@m@mdr%wvbl 12(4h5$8PHB¥ir3a{B€MHfH%Oh%“ -2-yl)-

rE ST LTSS orange S LEAS, 2. min 141 = 40420,

NMRh(CdD@am &7Y00 (4,11 Iﬂ) 4.88 9] at-k)J 33)8y3 1906(m rm)h;zl% 3. 73 (m, 2H),
n anal O

3 IR b, B0 2R b 48 L A 2 7 7 Pig, 2H), 2.25 (s,
6H), 1.83 (hept, J = 7.0 Hz, 1H), 0.92 (d, J = 6.4 Hz, 6H).

Example 13

\ /

O%
NH,

HO
rac-3-[4-(3-Amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(4-isobutyl-3-propyl-
thiophen-2-yl)-propan-1-one is prepared from 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-
(4-isobutyl-3-propyl-thiophen-2-yl)-propan-1-one in analogy to Example 12; LC-MS:
tr = 0.92 min, [M+1] = 432.39.

Example 14

\ /

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-



0O _ )~N~_O4d HO H WO 2007/080542 PCT/|1B2007/ 050070
62 To a solution of

WO 209788(542 ( 3- am no- 2- hydr oxy- pr opoxy) - 3, 5- di mee¢iB/IB2007/050070
-phenyl ]-1-(4- isobutyl-3-net qyl
-t hi ophen-2-yl) - propan- 1-one 6( 353 ng, 0.876 nmmol) in

AR B SR 508 Ty 1 e 1 e -

0.9 mid; R+ 1Ph)e B3 added and the reaction nmixture is
stirred at rt for 5 16 h. The mxture is diluted with
DCM and washed twice with water. The aq. washings are

Eextr%c,[ d three tines with DCM The conbi ned organic
XAWPEe are dried over WgS™4, filtered and
evapor ated. dhe crude product iscpurified by CC on
silica M tH EA contai i ngOB to 100% of

MeOH X ¢ 2-hydr oxy=—n
N-(2-h sobut yl4 3- net hyl -t hi ophen- 2-y

-propyl )-acetam de (160 ng) as a beige solid;
tR=0.99 mn, [M1l] = 462.40; 1H NWR

é_DG-DI\/BO): 87,66 (t, J.=59H, 1H, 7.458s 1H),
rag2gidyqroxy Mef2-hydraxy-3-é-fr-(4-isobpityl-5-mgtyd tiipphan-2yyl)-

13 B o001 Sy PR, oo o

ra@HyamnosB-{2-[534-(s0bLayh)5-nztiad-thpBEn {2yl $HR, 4] axadazal-3-yl]-2,6-

dngg@rqy@géﬁ"@g{}bqrép;@%&&N'H'Z@néo@ 'to i 1 2 LoMS: 1= 1.02 min,

10 [M+a¢=M7433{ 2- Et hyl _
-4-[5-(4-1isobutyl - 3-net hyl -t hi ophen-2-yl)-[ 1,2, 4] oxad
i azol -3-yl]-6 20 net hyl
Ex he%o,ﬁ%} - 2- hydr oxy- propyl ) - 2- hydr oxy-acetam de is
B r fromrac-3-[4- (3-amino-2-hyd
r oxy- propoxyg=g- et hyl -5-nmet hyl 0O
B-1 3= et hyl - OH

/oug(f\nNana ogy to Exanple 17;
1 J)H H 488. 29.

rac-N-(3-{2-Ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-

15  methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from rac-1-
amino-3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-propan-2-ol in analogy to Example 17; LC-MS: tr = 1.04 min,
[M+1] = 488.30.

20 Example 17

0O
S

\ /

O
O/w/\m//k/OH

HO
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25 Exanpl e 19 WD 2007/ 080542 PCT/ | B2007/ 050070 63 O
S0 O ~N-k,, ,OH HOH rac-2-Hyd

WO 200y0805¢2- hydr oxy- 3-{4-[ 3- (4-1 sobut yl - 3- pr opyPET/B2007/050070
i ophen- 2-yl)-3-o0x0- propyl]-2,6-dinmethyl
- phenoxy} - propyl ) - acet am de i*s prepared from

racéw.[tjonl o@rq %EAU@PX@ ?%rg ﬁé@p@%}f?—%%&%&%{/l-phenyl]-1-(4-
|sdﬂl)t%|93 Prﬂ;’a\mplth%@ﬁeh@ glg@r%%h ﬂ%n@@zgézgn%m.gvg-rwﬁioﬁ R BCM (10
miQ> gy colic@eid K2 AHmMg, 1.67 mmol) foIIowed by DIPEA (521 mg, 4.03 mmol)
an@afﬁ?bgﬁéégpé& ﬁglrﬁ'@ﬁb %\??eélanfgho RASGGGH Miturs QiR at rt for

16hhdf'l¢?e)/rrﬂktgiaé/|lé camltwrvﬂwmﬂtmGLeasrfedOIt\ml@érwﬂhfWQt@r The aq.
rac- 3-[4-(3-am no- 2- drOX{rh ropox) 3, 5-di met hyl

washinrgsyae extractad dhiesolines wi anmblrp% Q&ﬁmc extracts are

o R 1R IH B R i PSS o B by O on

silival g4l ie(lutlr@fw4h IEF0bortitainidg 06 MO0% of Mﬁ@lﬁ&e @\@ratwqylb i2ehydroxy-
acid (1. 78 2)8
NGty Ry 15 Uy bt ey RO bR €20 Ai6ror Ogyl Redmethy-

PR R DR OR (TBP e 2% a iyl LE M g =99 mim.
= #BDUD; H NMR (D6 DMSO): § 7.66 (t, J = 5.9 Hz, 1H), 7.45 8s, 1H) 6.86 (s, 2H),
5.63 (s br, 1H), 5.26 (s br, 1H), 3.91-3.83 (m, 1H), 3.79 (s, 2H), 3.63-3.55 (M, 2H),
3.45-3.36 (m, 1H), 3.22-3.12 (m 1H), .310-3.04 (m, 2H), 2.80-2.73 (m, 2H), 2.40-
2.37 (m, 5H), 2.15 (s, 6H), 1.76 (n, J = 7.0 Hz, 1H), 0.85 (d, J = 6.4 Hz, 6H).

Example 18
O—N Q
IS \ )\\/OH

rac-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 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.

Example 19
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I's added. The mixture is stirred for 15 h at rt. The
sol vent is evaporated and the 20 residue taken up in
WE2000283421L) and sat. aq. Na2CO3 (100 ni). TheP@ERe67/050070
are separated and the ag. phase is extracted with
additional EA (2 x 75 nmL). The WO 2007/ 080542
PCT/ 1 B2007/ Q50070 64 conbi ned organic extracts are
washed_wi t I sat . aq Na2CO8 (50 nli) and brine (50
?' filtered and evaporated. The
brown\ r #si dug i pe ded in CHC13 (50 nL) and
filtgred s washed vvith CHC13 (25 nL) and

4-i sgbut yl - Q/?ZWQ arboxyllc aci d

(4, N-di hydroxy 3, 5 di met hyl 5Noe Hii ne) ester (2.34

g) as a bei ge powder; HR = 1. 02 min, [l\/H-l] =

rad ikl MR 6128 PP (2 08 by st 4 B
pré;(bjj)l} 2%—d48ndtﬁyl [ﬁ+é)’10 1- §Q>(§3(yh%etarind‘e 7is0 ﬂfﬂépaﬂed") frofh 8fac-3-[4-(3-

b)
arwnps?obmrwyfprmw1 éﬂulragihwh@hgmdhﬂﬁéwatﬂyla%paopyl thiophen-2-
h I e j.ne S 2
yl)gf)%bl- QSJ é{ﬁé ﬂ;(gnéﬁoétngé g?](é%lel ﬂll?’d?é Iuené (g)n@ﬂ{ I@M?_A'QOAO'
m xture is heated at reflux in a Dean-Stark apparatus
for ér%(? The m xture is filtered and the filtrate is
Examp ed. The residue is purified by CC on silica
gel elutinggwith a gradient of EA in heptane to give
4-15-(4-1sgbutyl-3-nethyl-thiophen-2-yl) 15
-3-yl]-2,6-di met hyl - phenol (668 ngy) as
—~LC MS: tR=1.16 nmin, [M1] =
343. 19; ): 8779 (s 2H) 7.17 8s, 1 H),
= 7.0 Hz, 2H)

2.31/(s, 1. 88 (h®} Hz, 1H) 0.95 (d,
J =7.0 H, 6H). 20Exa ezgo _~ N2 OH

a) To a solution of

ragg{ B-(4 P] @lelhébbﬁtylﬂﬁ‘ilBMh%ﬂé E;)?PB?%E%MWTZ%-Qirﬁétﬁ?ﬁﬁlﬁéhoxy}-z
hyidgmyr@ré@p(aﬁ bwom)eceénmdaq isNa Oreased nLfromo| Iraedd4Hp-amino-2-

hy RS B8NS 5 eyt Jhnyf-113 ARE b iR 22S1) B pan-1-

one in analogy to Example 17; LC-MS: tr = 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

Example 21

residue taken up in EA (100 mL) and sat. ag. NaxCOs (100 mL). The phases are
separated and the aq. phase is extracted with additional EA (2 x 75 mL). The
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25 stirred at rt for 15 h. Another portion of
epi chl orohydrine (473 ng, 5.12 mol) is added and

W@ 00r7/0803¢2 i s continued for 24 h. The m xture iBCHIB200%$0070
with sat. ag. Na2CG3 and is then extracted with DCM
(4x75 nL). The conbi ned orgar@i4c extracts are dried

cofined BIAC <P WA Bl WiLe ok i) NAACh nit B ape brine (0

mb), JdrFeG glééSQA,), flltered and evaporated. The brown residue is suspended in
rac-3 - di net hyl - 4- oxi ranyl met hoxy- phenyl ) WO

Cri@taxbogo’smngmwer@zome (SBU@TS)W%Bed with CHClz (25 mL) and dried to

gl\ée %@%H@J%a@e éh%%ﬁ% rr]t%])f_y CLR |d[ %él ]')Sl’ qr]n ?,Pzg -dimethyl-

behh’b%dmeﬁ%@te%@ ) gh RUsARAGE qmm‘err QG-MSL&R& dl(mz min, [M+1] =
eth - oxi ranyl met g pheny Ii -(4-isobutyl - 3-
36itet yH NMR @méwl&om po1s bra fd)(e?d‘i@ﬁ&)ﬂé")(@éﬁ (1$g2H) 6.43 (s br,

24}, 2262 Rt Sb 1805 S8 aT SR 0bA0 58 K e 10, 0 = 7.0

HigH). 1 M ag. NaOH (30 nL) and extracted with DCM (4 x
75 nL). The conbined organic extracts are dried
(Na2s&™4), filtered and evaporat ed to gi ve

b)" fhcﬁlrs%bﬁg)n%zm% f{yf' rgéaﬁfﬁ oS Nlie S gl MY N- i3 5-dimethyl-
ben;zbermwg} es]t@r pr. esgnszmdnnﬁdljl& srt@)oeade@ npdfyeto]uériecmd the mixture

. solid; LCMs: tR = 0.90 mn, 416..42. Exanpl e
is @ga@q\pb’eﬂngn)a D/e@q Si;ermapppra@mf%w h. The mixture Is filtered and

th% %Fn S0 %QQ%Mra{t\%cﬁ ZT@/%S%(% % plrifiey b9-cE W ENta FelBlUtKg with a
grédiet 4pDxEAI amolhéi:—tarh@ & 6 gdiemedi§H(4-isobutyl-3-methyl-thiophen-2-yl)-
11 2GRS oS SR8 1S SO hiaGhn (B8 RN s & 1M yellow powder; LC-
Mstﬁeoﬁhﬁ? n%nyLl\)H{ L= 344] 101 ad K/fmé EJQ 8 ? @IlJW?' 17 8s, 1H),

nox propan-2-ol 1n ana ogy to
5.2R(s; H)N2.61 (s, SH)M2 Y7 Gd 417:471}3H212HN|\ZRBG E()@ GSJMSO) 88 $hept J=7.0

( J=6H, 1 H, 7.62 (s,
szﬁy) és9§4(% ‘709‘?%1 ) 1H, 5.28 (d, J =5.3 H, 1
,396388(m 1 H), 3.81 (d, J 20 = 5 Hz, 2H),
3.79-3.66 (m 2H), 3.46-3.36 (m 1 H), 3.28-3.17 (m 1
Exa)mplz%(s 3H) 231(s 6H), 1.85 (hept, J = 7.0
= 6.4 Hz, 6H). Exanple 24

e, O
a) To a solution of 4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]Joxadiazol-3-yl]-
2,6-dimethyl-phenol (515 mg, 1.50 mmol) in isopropanol (20 mL), 3 N ag. NaOH (5
mL) followed 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. aq. Nax;COs
and is then extracted with DCM (4x75 mL). The combined organic extracts are

dried (Na2S0Os), filtered and evaporated. The residue is purified by CC on silica gel
eluting with heptane:EA 4:1 to give rac-3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-
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ONOH S\ \ ~~N_ NOJO--_(/"--HOH 25 A solution
of
WO a@7/08wi no- 3- {4- [ 5- (4-1 sobutyl - 3- net hyl - t hi optEB220M150070
)' [ 1’
2, 4] oxadi azol - 3-yl -2, 6-di rretfﬁ’yl - phenoxy} - pr opan- 2- ol

CY AT AP R D172 IO a 2206362 o) as @ Whitg Powder:

LG‘LMS‘tthm QQ naﬁcrmaﬂwggg@s(fio ng, 0.317 nmmol), DI PEA
8 ng, O. nmol )" and TBTU (85 ng, 0.265 mml) in

DCM(5 rrL) The mxture is stirred at rt for 1 h,

o) A3 ob e e By e B hped-6-(4-isobutyi--
méNgRERhent 2yhan: @4]@&%@2@@0@3@26@8 6. 9‘5lgemrrﬂﬁ) MUE N NH3 in MeOH

di ssolved in i n di oxane and stirred for

(1@ rpl) ame Tk turmd.) is stided @t &9° Gmfph 1§¢M7(f7€5mm}lr%l$ddl|uted with 1M

S, 4 AR 0 o 0% 2 I oo

exératisaaresdragce (NS0l ), fiikad8@hd, evaddrateedoagive ear@epenrrameds -{4-[5-(4-
The residue j urified an gre TLC plates w DCM
SRR I M DPBReR- A Bal 3 HOKABREQ G- ypeb-dmethyl phenoxy}-
-2- [¢ L- YIM+11 =
P opﬁﬁ%ﬁéﬁ?&% b 5 GO a1 = 416.42.
-phenoxy} propyl ) - 2-met hyl am no- acet am de (89 ng) as a
it wder; LC-MS: tR = 0.89 m' n, [M1l] = 487. 26;
EX%‘PRM?DG DVBO) : 8785 (t, J =6 H, 1H), 7.70 (s,
765(§SN1H) 527(dbroJ:5Hz 1 H,
85 (/M 36365(m OH343 3.35 (m
, 2.54 (s, 3H),
5 2H30 (s 6H), 2.20 (s,
.88 (d, J =7.0

. Hyd roxy-3-{4-[5-(4- |sobutyl 3- et hyl
-t hi‘ophen-2-yl)-[1, 2, 4] oxad iazol-3-yl]- 20
raé-26H gidi Ry N- K2-Ihtldm>y56 {40[53WlsbbatyTFSLrimtmﬂnthﬁor)mmmppam

1, % 4]oxadp|azc§)l 3- yI] Zfé (c)hmethyl -phenoxy}-propyl)-acetamide 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 17; LC-MS: tr = 1.04 min,
[M+1] = 474.19; 'H NMR (Ds-DMSO): § 7.71 (s, 2H), 7.68 (t br, J = 6 Hz, 1H), 7.62
(s, 2H), 5.54 (t, J = 5Hz, 1H), 5.28 (d, J = 5.3 Hz, 1H), 3.96-3.88 (m, 1H), 3.81 (d, J
= 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).

Example 24

\ SN
S ~
TPt

OH

&

A solution of 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 (100 mg, 0.241 mmol) in
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am no- 3-{4-[5-(4-isobutyl -3-nethyl -thi ophen-2-yl)-[1,2
, 4] oxadi azol - 3-yl ]-2, 6- di net hyl - phenoxy} - propan- 2- ol
WO pooassisey to Exanple 24; LCG-Ms: tR = 0.90 mi PCT/IB2M71(50070
= 501.36. 25 Exanple 26 ON %1 / d__~OHW
2007/ 080542 PCT/ | B2007/ 050078° 67

DL 5 praSddo ey solisRbrRESE Bpebinen e Fios 037 mmor),
DIPE%S(;JSﬁ%_d?)OE@i(VHr%Ii) ST FUNBE AYY 0265 MBS BYDCM (5 mL). The
mix_tu(ra-i%/ stired\dt-rgfaret hy dilutedowhie XOMy(50- pLopad-wasied with sat. aqg.
N f £ TR B B aadais. onrall s WP RS 5. iePeq Big evaporate
THe #@1HURE is&NAEPIre4RITHEH IN @ox&ne (10IMNY@Hd stirred for 1 h. The mixture
- 2-Hydroxy-N-(3-{4-[5-(4-isobutyl -3-nmethyl-thi ophen-2-y

IS |0)IE?/ep, W,It%] Bg&ui(é‘Q@LBapﬂ]w%r@%wth 1.N ag. NaOH (50 mL). The aq.
ph%'s?f[é F%{r?gtléﬁr{ﬁlﬁpﬂm ggge%%f}ﬁst LS ri5indd SPHMHRE &r8%s are dried

1' SO
(NabOphine@ayand klagorblex X erssidi@ 18l purficdof prayT-Gptates with

noxy}-praopan-1-ol following the procedure given in
D@(‘aﬁéw@'rﬁg;w - ®6:7 PRNHy IR MaPh 19 \aive raC b2 Pycroxy-3-4-[5-(4-
SR S Brh )P Beo R A ) Pl igphgnon-
pr&ad) 2-rretdylandinoeetarRiver (B89 nigjeas o WHGe) p@adér; A20-MS: tr = 0.89

(620 ny, 1), t -butyl bazat 47 ,. 3.6
it a1 AR (G BMEEEG 788 fnd i ot Ly 770 6. 2H),
7.85¢s TRV 5(37 (P08 J 3-FHz, 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
O_

S Rl 8\\/\N/
. ) “ﬂoﬁ@ L

rac-N-(2-Hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-
2,6-dimethyl-phenoxy}-propyl)-3-methylamino-propionamide 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

s. L\
SO
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20 mol) is added at 0C. The mi xture is stirred for 2

h at OCto rt, quenched into ether (200 nL) and
woemeshswt th 1 Mag. HC (2 x 50 nL), 1 Maq. MNeIHB2®/050070

50 nL) and brine (50 niL). 2} orgam c phase is dried

(MSHM), filtered and evapor The residue is

RSN Sl I R SRR L

ph"eh)@xii‘}'-ﬁfrb'ﬁbbﬁ 1-8| ¥ b#gp%‘#ed\"ﬂyhaﬂiglbétlﬂge?: Mhy@r%x?@ﬁfdllﬁé%yl phenyl)-

precipitate filtéred, waShed with dr
1-et-isebutyl-G-mehyatidophen-2d/l i IDfO{DaOubone gi wih 4873@0@0 propan 1-0l

-al |yl oxy- -di net hyl - b |cac zj de
foffpadhP st kiatert piuaie T S N M LS 647 i, e =
401M¥gl] + = 221.21. WO 2007/ 080542 PCT/ 1 B2007/ 050070 68

b) A sol ution of
4-j sobutyl - 3-net hyl -t hi ophene- 2-carboxylic acid (100
){15% . mrol ), 4-allyl oxy-3, 5-di net hyl -benzoic acid
Paz. de hydrochl oride (192 gy, 0.75 mol) and NEt3
(O 28 rrL) On-[\DI\/F (10 nL) is cddled at 0C and TBTU (200

ny, added. The)&l\x)z(are is stirred for
15 h\vvh'y e ro;QCtTaNrt. The mixture is

di | uyedwi t h di 7/ "&ther (50 nL) and washed with 1 M
ag. ), 1IMag. HC (2 x 20 nL) and

. The organic phase is dried (Na2SO4),
filtered and evaporated to give 160 ng of
2-ﬁryiaﬂ(di<_yilrg)(§3 d@ [51@@&} ls-H?éﬁH;ﬂltﬁlo ABhD-y| -y % [1,2 4]oxad|azol 3.y1]-2,6-

tyl-3-nmethyl -thi ophene 2-ca
dir@ethytplvsqoxﬁ-pfomylo)@cetwnldem p[remarpd ftornCB}{fBBS (de)soAutyI 3 -methyl-

iRy 2l 2 I Sadfagdls -2 UMY orRSES) Bréirn® o following
thé Preuditefe grehan Favhple Bpd L aziige t{ 2 601 4enin Ok 170458 apd

(et hoxycar bonyl - sul famoyl)tri et hyl anmoni um hydr oxi de

(350 ng, 1.27 mmol) in dry THE (5 nL) is 15 heated at
E §Ii a mcrowave oven for 6 mn. The mxture is

pou Into diethyl ether (10 mL) and washed with 1M

aq. HCl (10(nmlL).NTRe ag. phase is re-extracted wth

et her (10 0 organ extracts are dried

. The \conprue
(Na I Tereg anap 0 give 181 ng of
crude }ali)
2-(4-allyloxy-3,5-dineth I-pheny OB (4-i sobut yl -

3- et hyl -t hi ophen-2-yl) - 3, 4] oxadi azole; LCGMsS: tR =
1.23 mn, [M1]+ = 383. 35 20 d) To a solution of
al |

a)z%%«ﬂy.jwy %|§ ?ﬁn@@gbg@rﬁa&l@g agid (ypffett, RB.; Seay, P.H.; J. Med. Pharm.
cﬁé?hom)gzgéb%g?réﬁéggce ' @Zﬁinﬁ‘olslt%%t THitAcaBazate ¢475 mg, 3.6
mmol) and NEt; 0.5 mL) are dlssolved 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 aq. HCI (2 x 50 mL), 1M aq. NaOH (2 x 50 mL)

and brine (50 mL). The organic phase is dried (MgSQ.,), 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: tgr = 0.69 min, [M+1]" = 221.21.
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30

and water (15:1.5 nlL) are added

N- et hyl nor phol i ne- N-oxi de (250 ng, 1.85 mmol) and,
waewsespsent |y, 2.5 % OS04 in tert.-butanol (0.BRCTB2007/050070

The m xture is stirred at rt 25 for 36 h. The m xture

is quenched into diethyl eth (75 m.) and washed with

1M ag. NaOH (50 nL), 1M ag. HCl (30 nL) and brine (20

m.). The organic phase is dried (Na2S®™), filtered

b)aAd sBNABA" Bf e4i1so15lm{=\/|faeﬁfe@#w th.%pﬁéﬁéfzt@éibaﬁ(y@t%cfo&(@@0 mg, 0.5
EA- heptane) to give 11

miBo{)44faly 0«yr3;5{ﬂ1m¢thy3bﬁez<hlylacndnhgfjm'deﬂhydrpchlorlde (192 mg, 0.75

g i SR T 1Y DV 16 TS (ioled a5 8:Geand TBTU (200 mg, 0.6

miae)NS: add8d= TheofﬂMﬁﬂJr@, |s[sMi'r3b]d+fo1= 14615 wifile wb'rrNV? from 0°C to rt. The
mlggtlge(ys pﬁ&tegj vH)h dmtr@g e(trﬁer (ES')O:mg) gnm;vasi]eQ)wmyygag(IgQOH (2x20

i i e 512, rlmaalpife (fg i “1ie, SSpn, lase s criec

(N3sSO7)Hilt6td). ae 280rAGR0AG v EGT0! rBg & AL AIK16E03, 568 methyl-benzoic
Exanple 29 S NN C~~OH OH ,

acyl (M-(A5sputy-aynethyl-Siarhane-2kpepwh-ndjeziden 1M dy = 1.05

mlhaﬁ\ﬁjl"l 2-_yJLd0§ 36-di nethyl 5 phenoxy}-propane-1, 2-di ol

IS prepare rom 3-et hyl - 4-i sobut yl -t hi ophene- 2-
carboxyllc acid in analogy to Exanple 28; LC-Ms tR =

)OAI g%]upén I(\)/'f+ 1—1-a|lyloxy-§§-dm%yﬂgenzg‘lg SaC|d I\IN 8 |sobu9_|3 -methyl-

th%phéné-@ éa”rbbﬁgblHWﬂaz%eor(Q’@Of I mghi®@ahginagly Yland 1. ﬁle‘iﬂn&@%arbonyl-
di azol - 2- phenoxy} - pr opane- 1, 2- d

SUﬁa@]@alr)Ef@thin@mﬂmﬂIlsmbwquXIgep(B@Qymgt Aidyphenel) 2 dry THF (5 mL) is

he%?%:ggﬁqﬂbg(f mi'f?ml_crgl\ﬁg\%g%n ﬁgﬁ g.pg%eé%%;q\lg |'sv%oured into diethyl
ether (10 mL) and washed with 1M aqg. HCI (10 mL). The aq. phase is re-extracted
with ether (10 mL). The combined organic extracts are dried (Na>SO,), filtered and
evaporated to give 181 mg of crude 2-(4-allyloxy-3,5-dimethyl-phenyl)-5-(4-isobutyl-
3-methyl-thiophen-2-yl)-[1,3,4]oxadiazole; LC-MS: tg = 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)-[1,3,4]Joxadiazole (181 mg crude, 0.4 mmol) in a mixture of acetone
and water (15:1.5 mL) are added N-methylmorpholine-N-oxide (250 mg, 1.85 mmol)
and, subsequently, 2.5 % OsO; 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 aq. HCI (30 mL) and brine (20 mL). The organic phase is
dried (Na2S0Q,), filtered and evaporated. The residue is purified by TLC (SiO2, 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): 6, 7.70 (s, 2 H) 7.51
(s, 1H),4.96 (d, J=5.0Hz, 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, 3 H), 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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O\ C'"~OH 15 OH
3-{4-[5-(3,4-Disobutyl -thi ophen-2-yl)-[1, 3, 4] oxadi azo
WO 2@7980542, 6- di et hyl - phenoxy} - propane- |, 2- di BCT/IB2007/050070
prepared from 3, 4-dii sobutyl -t hi ophene- 2-car boxylic
acid in analogy to Exanple 7 LGMs: tR =1.09 mn,
[ MF1] = 459.23. 20 Exanple 32 S NN C\OH OH W
2007/ 080542 PCT/1B2007/ 050070 70
Examfid & (3- Et hyl - 4-i sobut yl - 5- et hyl
-thi ophen-2-yl)-[1, 3, 4] oxadi azol -2-yl ] -2, 6-
7 propane-1,2-diol is prepared from
3-ethyl-4ti -5-net hyl - thi ophene-2-carboxylic
[ le 28; LCGMsS: tR = 1.07 mn,
nple 33 S NN OO-~-OH OH
3- i §opropybH
, 4] oxagnHi azol - 2- yI] 2 6- d i met hyl

3-{4-[5-(4- Isobutyl-

-thlophen 2-yl)-[1,
oxy pr opane- 1 2-di repared fro

3-Yf %s@o'éﬂm 438@@%%&9*1%2 dBr{ér£ @X@@laéa'r%ﬂﬂ;ﬂ pliragthyl-

ph'gﬂgg%}éé@%nég é%].%'p 3% é%l\ﬁ;ké%ys~gglﬁ1 Q_?leﬁﬁll Ni8oblt)tthiophene-2-

carboxylic acid in analogy to Example 28; LC-MS: tr = 1.04 min, [M+1] = 431.28.

Example 30

s, Ny
O
OH

3-{4-[5-(4-Isobutyl-3-propyl-thiophen-2-yl)-[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: tr = 1.08 min, [M+1] = 445.26.

Example 31

S. N-y
@)
OH

3-{4-[5-(3,4-Diisobutyl-thiophen-2-yl)-[1,3,4]Joxadiazol-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, Ny
/4
)\>%—<O l
O/Y\
OH

OH
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3-{4-[5-(3-1sopropyl -4-propyl -t hi ophen-2-yl)-[1, 3, 4] ox
adi azol -2-yl]-2,6-dinethyl 15

WO b@nos0s¥2 pr opane- 1, 2-diol is prepared from PCT/IB2007/050070
3-isopropyl -4-propyl -t hi opheng-2- carboxylic acid in
anal ogy to Exanple 28; LCMS"YtR = 1.03 mn, [M1l] =

o P AR SR Pt lasber o R prad or 25 -
d.mbﬂwly%ﬁéﬁm?y }’drbpéné-ﬂ patelie| %aﬁie}‘)é?éd 2frdH1] 3- et% -4- g,obutyl -5-methyl-

| met hyl’- phenoxy} - propane- 1, 2- di ol
thlnﬁbeme12marb|&xx||¢ antig lraaealogudedﬁmmple@@ L@ WS tmrd].07 min, [M+1]
%ﬁg? quently, methanesul fonlychloride (0.02 nL, 0.26
The m xture is stirred at rt for 3 h. A
sol ution of NH3 in MeCH (7M 4 nL) is WO 2007/ 080542
PCT/ 1 B2007/ 050070 71 added and the m xture is heated
Examp®33 or 15 h. The nixture is evaporated, 1M aq.
NaOH (3 nlL) |s,@dded and the mxture is extracted with
EA (2 x 20 4 organi c extracts are dried
vaporated to give crude

1-am no-

3-{4-[5-(44i sobuty hi ophen-2-yl)-[1, 3, 4] oxa
di azol -2-yl]-2,6 5 |meth I p(PI noxy} - propan- 2-ol ;

LC Ms: R—086mn 416. 32. ExarrpIeSGS

3- I§b'|3%b%ﬁﬁh2|134 diazol-2-yl]-2,6-dimethyl-
- e P Sy R 2 e aoy YA oSy

ph@maay}aﬁrolpaaeyﬂl 2-aigl 6 isl Opréipatachyfromh élﬁlSQb}Jt-ydep@meybﬂhlophene -2-

cal o RRBRIER R0 ety 2 (YIS 22T B e g1 = 445.26.

- phenoxy} - propane- 1, 2-diol in anal ogy to Exanpl e 35;

LCMS: tR=0.87 mn, [M1] = 430.31. Exanple 37
Example 34

s Ney
/\/%( |
O
OH

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

=Z
I

™

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 NEts (0.14 mL) and, subsequently, methanesulfonlychloride (0.02 mL, 0.26
mmol). The mixture is stirred at rt for 3 h. A solution of NHz in MeOH (7M, 4 mL) is

NH,
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SNN OO0-)---"-NH2 15 H

1- Am no- 3-{4-[5-(4-isobutyl -3-propyl -thi ophen-2-yl)-[1
WO Xo4pgesaxdi azol - 2-yl]-2, 6- di met hyl PCT/IB2007/050070

- phenoxy} - propan-2-ol is prep]a)Ired from

3-{4-[5-(4-isobutyl - 3-propyl -

AR i B TR W SR g,

aqL%d\@d (BRnE) % QQdéGI %nd[tNélduxﬁJré“lé S&racky WtAHA §23828 mL). The

orgammextraBtS{al’e[(ﬂue(ct%(l\ﬂaz&mé,oﬁﬂtﬂrgd anti ey@perated o )gJ\{elpr:BldA:] 1-amino-

- BB Rbp S PR F LB %E%BLE@'#% vy
dlr\ﬁ@chéﬂﬁh] noX( Fﬂﬂ)p%ﬁTZ-bBZ_@KAS)EtQW@%?ﬁm [M+1]" = 416.32.

oxadi azol - 2-yl ] -2, 6-di net hyl
- phenoxy} - pr opane- 1 2-diol in analogy to Exanple 35;
R = 0. 91 mn, [M1l] = 458.25; 'H NVR (CD3OD):
E’é&%"(é 7.36 (s, 1 H, 4.05-4.17 (m 1 H),
4.01 (s, I—D,l\&,\30-3.92(m 2 H, 3.63 (dd, J =
: 3.44 (dd, J = 13.8, 7.3 Hz, 1 H),
, 2.50 (d, 5J =7.3 Hz, 2
6-2.05 (m 2 H), 0.96 (m 12 H).
1

- Am no- 3- {4-[ 5- (4-i sobutyl o3 isdbropyl-thiophen-2-y|)-
[1, 3, 4] oxadi azol -2-yl]-2,6 10
1-Bmiee-By(p- [§I=(ér&ihyl}4-;tﬁqbplad-tlzlophem§ vi-hardexadiazal-2-yl]-2,6-

dlmeihyl-bﬁetggx3}}sporggél¥ I2-§I | Somprgﬁéared from  3-{4-[5-(3-ethyl-4-isobutyl-
thiophen-2-yl)-[1,3,4]Joxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propane-1,2-diol in
analogy to Example 35; LC-MS: tr = 0.87 min, [M+1] = 430.31.

Example 37

S, Ny
|/ {1
0)
OH

1-Amino-3-{4-[5-(4-isobutyl-3-propyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-
dimethyl-phenoxy}-propan-2-ol is prepared from 3-{4-[5-(4-isobutyl-3-propyl-
thiophen-2-yl)-[1,3,4]Joxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propane-1,2-diol in
analogy to Example 35; LC-MS: tgr = 0.90 min, [M+1] = 444.26.

Example 38

DA
7 0
O/Y\NHZ
OH

1-Amino-3-{4-[5-(3,4-diisobutyl-thiophen-2-yl)-[1,3,4]oxadiazol-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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t hi ophen-2-yl)-[1, 3, 4] oxadi azol -2-yl ] - 2, 6-di net hyl
- phenoxy} - propane-1, 2-diol in analogy to Exanple 35;

WO BONVB0S$R = 0.89 min, [ Mtl] = 444.34. Exanpl epdDIBON/050070
S0O C "*-~ N-,, OH15 OH_H To a solution of crude
1-am no- 3-{4-[5-(4-isobutyl -3<nmet hyl -t hi ophen-2-yl)- [

SRRSO E A s 409 o o oy 1
oS 3 1SS 100 B0 LR 46 A o) 771 .2

H)h 7286 ¢t 1 1e) dpf-dt&t(rant H)he. eS| Aud), BLBO-Bi%d(nby2 FLC3.63 (dd, J =
1355y g T B9 128 B 2 WHDSRBG /5 2 Hh 2:50 @

J*‘?Fﬁ“ﬂﬁ §H2237dﬁs 6H) 186205(m 2H ,0.96 (M 12H>2
yl)- ] oxadi azol’: 2- 't hyl -'phenoxy} - pr opy
l) - acetamde (1.8 ng); LC— I\/IS: R— 0.97 mn, [M1]+ =
474 6 25 Exanple 41 WO 2007/ 080542 PCT/ | B2007/ 050070
¥NooO O -Y _~" N~ OH OHH
N-(3 {4-[55(3- Hhyl
en-2-yl)-[1, 3, 4] oxadi azol -2-yl ] -2, 6-

(3-et hyl - 4-i sobut yl -it hi oph n- ZNHyzi )-[1, 3, 4] oxadi azol -
yl]-2,6-di net hyl - phenoxy} propan-2-ol in analogy to
1-ExampBe{446: (4L biRy|- 8 seprapyl@hivpheniavir)] 1,3,4488ad18z0l-2-y1]-2,6-
dirﬁéﬁwwlpﬁe#gxy?-p’\rlbbyn-%-gf % pFe_pralPléug_l o 5{4-[5-(4-isobutyl-3-isopropy|-
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

\(T\g’«N~{\j

S O 0

)\(;(O o
oH H

To a solution 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
(SiO2, EA) to give 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 (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-{4-[5-(4-isobutyl-3-propyl-th
i ophen-2-yl)-[1, 3, 4] oxadi azol - 10

WQ@200708@45- di met hyl - phenoxy} - pr opyI ) - acet am dePCHIB2007/050070
prepared from 1-am no-3-{4-] 5]
I sobut yl - 3- propyl -t hi ophen- 2- )"r”l) [1 3, 4] oxadi azol - 2-y|
]-2,6-di met hyI N phenoxy}- propan-2-ol in anal ogy to
Exanmpl e 408 3. tR =1.03 mn, [I\/H] = 502. 26.

15 H
N-(3 utyl -thi opﬁen-&i yl)-[1, 3, 4] oxadi

azol - 2-yl]-2, O N
phenoxy} - 2- hydr oxy- propyl ) - hyldroxy acetanm de is
ared from 1-am no-3-{4

N (%{/Er{@@ﬁmylﬂylsobmybﬁn@ph@ f»') [113 3 ]oxpdiexei-228)-2.2-gimethyl-

PhEpGie 2R DO R 3R Fdonffe i oIR8 1-opgino-3-4-t5

(35BXayTRI-oBAtyBtiophéh-0-y IF1Ns B xaidkh 201 VR 67d .
PWBZSOW%SOO% YIS Bt POIE FriEdsiphenoxy}-

74
PropaRy-dral sy aRelegy R drexirle 404 LEgMBath 5 dRA Min. M o 485, £8.
-t hi ophen-2-yl)- [1, 3, 4] oxadi azol - 2-yl ] -2, 6-di met hyl
- phenoxy}-propyl)-acetam de is prepared from 1-
E>ample-& {4- [ 5- (4-i sobutyl - 3-i sopropyl -t hi ophen-2-yl)-[
1,3, 4]oxadiazol-2 yl]-2,6-
- propan-2-ol in analogy to Exanple
. 5 [Mrl ] = 502.3. Exanple

O/H/\NJJ\/OH

oH H
2-Hydroxy-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-ol in analogy to Example 40; LC-MS: tgr = 1.03 min, [M+1] = 502.26.

Example 43

O
S
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: tgr = 1.05 min, [M+1] = 516.37.

Example 44

%LC*QK 5
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NOH OH a) To a m xture of

4-i sobutyl -5-nmet hyl -t hi ophene- 2-carboxylic acid (505
worgQo7a86%2 10 Mol ), PCT/IB2007/050070

4-al | yl oxy- N- hydr oxy- 2- net ho benzam di ne (611 nyg,

2.75 mol) and DI PEA (377 nd® 2.92 mmol) in DVE (10

2- Q&ﬁxgﬁgf?&g-rrq% %‘?ﬁ (g%qgugyl—s_}-lspgrczﬂyll mﬁ&&% éﬁ}fr eis

[1 @'Lﬂbiaadua%lf@ylllﬂlzlélaurﬁ%&é dsérgélb@épw h@et%lr’r%é‘% d?@é%?'ed from 1-

and bri ne
armhe ?ﬁfdgﬁiﬁ(dclsebumh-étlsolsro@yl tismbp(heaie%@h))ﬁ 34]oo<ed@dob2rdrl] -2,6-

AP Bt - hlodd Gl S LA Foz
[MA1TE@EVE oven. The mixture is poured into diethyl

et her (100 nL) and washed with brine (75 nL). The
organic extract is dried (Na2SO4), filtered and

ed to give
B ki yl oxy- 2- met hoxy- phenyl ) - 5- (4-i sobut y! - 5- met hyl
-t hi ophen-2-yl) [1, 2/4] oxadi azol e (609 ng) as a yell ow
solid; LG I\/Bo_t[ﬁz =9 19 min, [M1] =385.23. 20 b) To

K 4-i sobut yl - 5- et hyl
\ %(609@ 1.59 mmol)
in acgtone (15 nL) and water QH 5 nL), NMO (750 ny,
[) and Gs04 (0.1 nmL, 2.5 %solution in
.butanol, 8 nol) is added. The m xture is stirred
at rt for 48 h. The mxture is diluted with water 25

a) (Bo anixteral oé¥risabu iyt SvnethyERigpiome2-capsoxgytic racid (38 mg, 2.55

mif B0 o B SRR B P IR P el ST o o2 75 o) and

DIPEAS(S?WCm Q€92 mlmdl) MODMRA mdfﬁnLt)(Ds gdded TBTU (882 mg, 2.75 mmol).
rac- (4-1sobutyl -5-net hyl -thi ophen- 2

Tﬁelﬁthuﬂ%ﬁa%ﬁ'ré&% pt gt Sﬂr]ﬁ'{%h rﬁ&fﬂwy 9 ﬁéﬂ@ﬂy\}/ﬂfb;%et%wn@thfr 2100 mL)

o bR, 2 Ga6Rh Boabinkled BRaclyiS9"Hoget gna prine 0

mMO TGt aBsidSedrdeCis drﬁaﬂ)mé;(mgmlteréﬂ ancBe\Bapdzatelj. Mhe yellow oily
reé:dgg % iiiss‘]gl_\;_gd w@d%ﬁ g(ﬂfp rgl::g ancg t%% 125@"0?&} :20 min in a
mi%u;%%b\ﬂé“&%n T%e-m&t@re"g Boi'jré*d) int®@ ddny Sther (F08-fiL) &#d washed with

Exanpl e
brine (75 mL). The organlc extract is dried (NaxSO,), filtered and evaporated to 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-allyloxy-2-methoxy-phenyl)-5-(4-isobutyl-5-methyl-thiophen-
2-yl)-[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 (Na2xSQO,), filtered and evaporated. The residue is purified by CC on silica
gel eluting with EA to give rac-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-
[1,2,4]oxadiazol-3-yl]-3-methoxy-phenoxy}-pro-pane-1,2-diol (480 mg) as a pale
yellow solid; LC-MS: tz = 0.99 min, [M+1] = 419.19; "H NMR (CDsOD): § 7.96 (d, J
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S\ ~-H \'/ N1/ OHOHd To a solution of
rac-3-{4-[5-(4-isobutyl -5-net hyl

WO i opisen- 2-yl ) -[ 1, 2, 4] oxadi azol - 3- PCT/IB2007/050070
yl ] - 3- net hoxy- phenoxy} - propa&g 1,2-diol (400 ng, 0.956
mmol ) and DI PEA (257 ny, mol) in THE (40 nL),

nesul .o IchI 0
- BB VRN rORE 1 3b 7' 60 Far i 290K08 e o). 3.93 (5. 3H),
3. 743—@(34 gﬂ QFI)ail'SOV?QJOt(ﬁ] WM g (Hep tane 79 1§ ’H‘I}?Cb @@r(d J=64
ot her portion of nethanesulfonylchlorlde
Hm@H)O 258 mmmol) in THE (2 nmL) and DI PEA (128 ng,
0.993 mml ) is added and stirring is continued for 24
h. The m xture is evaporated and the residue is
Eximpriaed in 7 N NH3 in MeOH (17 nL). The resulting
solution is stirred at 70C for 5 h before it is 15
evapor at ed. The rena/nl ng residue is dissolved in DWW
(15 nL) and yWdol i ¢ aci d (110mgd) mol ), DI PEA
S TBTU(S?O%J 5 mol) is
added. \Th “hi Wur e Stir at™Nt for 5 h,

evapor and the g1 d@® is EIUIH” ed on prep. TLC
plates with EA to give
2- hydr -N- (2- hydroxy-3-{4-[5-(4-isobutyl -5- nethyl

-t hi oghen-2-yl)-[1, 2, 4] oxad
Tq 580N a8 B Bt e R S B oo S 7 loxadiazol-o
yI]LCM'Tﬂdthoxy‘lﬁﬁer?&y} ?Jo;b\M% 6%duoﬂ$@®@ﬁﬁ@ 0856 ﬂﬂn&wi and PIPEA (257
mg.d] .99 mmpl)gln HEHF 140-|)mL)6 mqth@uqsul@rwl@lcmdqg( 5-|zng 11 .095 mmol)

dlg_sooévegi @Tﬁlgl_@ O(rg]_b?_%gde%éf ﬂg?% 'I(hg;g ge%’l%ﬂpqi%ﬁb)wgg 'to"warm to rt

ana |é8stﬁre't9fdrm5 h. H)notfi’eﬁﬁol(tldn oF metﬁarfésbﬁonﬂd:ﬁlorlde 480 mg, 0.258

I—j?_ 1.95 hept 5 (d,

mr@oh i THBHP [QH?I@A4(712@@ngo@79 mmgl) is added and stirring is
005554%%??%9?%2%%?% SN BAYPI NG PRIesys f2 fipsggd in 7N
NHpialietd|(1 Byl ). -Thremetshitixg- solutlon |s 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-yl)-[1,2,4]Joxadiazol-3-yl]-3-methoxy-phenoxy}-propyl)-acetamide
(135 mg) as colourless foam; LC-MS: tg = 0.95 min, [M+1] = 476.29; 'H NMR (De-
acetone): 8 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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phenoxy} - propane-1,2-diol is prepared from

4-i sobutyl - 3- et hyl -t hi ophene-2- carboxylic acid and
wa2@iogisexy - N- hydr oxy- 2- met hoxy- benzam di ne i nPGHEB20¢H050070

to 5 Exanple 45; LCGMs: tR=_1.00 mn, [M1l] = 419.20.

Example 48 ONO S ~-OH NO'™---~H OH

rac-2- Hydr oxy- N- ( 2- hydr oxy- 3-{4-[ 5- (4-i sobutyl - 3- net hy

| -t hi ophen-2-yl) &§

Qm r ac-

9 -2-y|)-[ @m| 3-yl]-3-net hoxy-

Xy} - propane 1 2-diol i nal ogy to Exanpl e 46;
: 0.96 mn, [Mr1l] = 476.31. 15 Exanple 49

O N SNC]—|

oL B RO Ay A D APE 2 2 oy

I's’ prepare
phénbzgibpriopbnd;152-diiotetiby | prepamgohefrent - dasbblxtyl 8enetbiyldthiophene-2-

coiSeitiid B Dl B benaar dﬁ?%.@mae”%n Bltogy 10
=9 1 H, 7.60
e Ul RV L i R S S )
181172(m1|—|),089(d J:64Hz 6H) . WO

2007/ 080542 PCT/ | B2007/ 050070 77 Exanple 50 ON O S
Example 46 N1/ H o

/
P ) g\\/OH
S
\ \N)\Qo/\ocH

rac-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-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: tg = 0.96 min, [M+1]
=476.31.

Example 49

FO

4-[5-(4-1sobutyl-3,5-dimethyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-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: tr =
1.20 min, [M+1] = 357.35; "H NMR (Dg-DMSO): § 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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rac- 2- Hydr oxy- N- ( 2- hydr oxy- 3-{4-[5-(4-isobutyl-3,5-dim

et hyl -thiophen-2-yl) 5
W@ 2902/0805¢x adi azol - 3-yl ] -2, 6- di net hyl PCT/IB2007/050070

- phenoxy} - propyl ) - acet am de i7s] prepared from 4-

[ 5- (4-1sobutyl -3, 5-di net hyl

-t hi ophen-2-yl)-[1, 2, 4] oxadi azol - 3-yl ] -2, 6-di net hyl

-phenol in analogy to the procedures described in
E)@fﬁﬁw 22 and 17; LCGMs: tR=1.05 mn, [M1 ] =
488.09; 'H NWVR (D6-DMSO): 8 7.70 (s, 2H), 7.68 (t br,

J

J =4 H, 18BN 5.53 (t, 5.9H201 5.27 (d, J =
5.3 \ 87’ (m 1 H), J =5.9 10
Hz, . 2H) 3 37(m "1 H),

3.28 (m 1 H), H 2.44-2.39 (m 5H),
2.30 ,183172(m "10H). 0.89 (d, J = 7.0 Hz,
6H) . mple 51 ON 'S N1/ OH 15 2-Ethyl

-4 [ 5/(4-1sobutyl -3, 5- dlnethyl -thlophen 2- yI) [ 1

4] oxadi azol - 3-yl prep
ra G RN By B BNy 25 T e SAG U de-cimethyProphen-3-yi)-

1 R 28 Tih Ao OB RPFO A B ale 4F efdted from 4.
[5%|Sdb®tyd 31,5-2ﬁmafthyl trﬁlbﬁm}n-@ 33)7[11 D4]o>®@|d§>oaﬂm]92,52dimdﬂ1yl-phenol
in @nglque hhe proceg\q 373’09.%03 g(%%lgg%w Oé%O(}_??C IZ/I% tr = 1.05
4 t I 2,4
L [
5. 5!3 l(tsdbuﬁ)g H3, B-i52T (g, J £ 5.9 plzerieh) 23 earanaxxm dHec8@1 (d, J =59

Pl hane o A s 4 S5 Yo i S 2y (@, 33D, 2884 (s, 3m),

2.434 Bxsyph €513 2B L 6H), 1.83-1.72 (m, 1H), 0.89 (d, J 7.0 Hz, 6H).

Example 51

FO

2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenol is prepared in analogy 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

ANt
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SV\ ~H N1/ HO™
rac-N-(3-{2-Ethyl-4-[5-(4-isobutyl -3, 5-di net hyl
WO edv7opisen- 2-yl ) - [ 1, 2, 4] oxadi azol -3-yl ] - PCT/IB2007/050070
6- met hyl - phenoxy} - 2- hydr oxy- p]r80pyl) 2- hydr oxy-acet am d
e is prepared from4-[5- 10

2 ity P8 g eclipelih B o 2k LA Rpgvers i-phenol
is gpﬁr‘é‘f)%iiéﬁ ‘ri‘nﬁ%rﬂe[ﬂclrsbsﬁgl -BIb- &Wﬁgﬁlo%%eﬁadz égrbok dVBamél Rand 4 N-

diydxpry-B8, &adlﬁtrml-}bemzamldlne in analogy to Example 21 LC- MS tr = 1 .24 min,
M”ﬁ] 28[] et hyl -4-[5-(4-isobutyl -3, 5-di rret hyl
en-2-yl)-[1, 2, 4] oxadi azol -3-yl ] -

phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acetam de is

prepared from 4-[5-(4-isobutyl- 3,5-dinethyl
ExamplephEn- 2-yl ) -[ 1, 2, 4] oxadi azol - 3-yl ] - 2, 6-di et hyl

-phenol in apalqQgy to the procedyyes described in

\d ; LCMS_tR = 1.40 npoMy [ Mr1] 20

S) WO 2007/ 080542

PCT/ | BR00J 050670 /\(CL
rac- N.A 3- i - (45 sdbut yl - 5- et hyl - t hi oph
, 2, 4] oxadl azol -3 yr?-
=2- hydr oxy- propyl ) - 2- hydr oxy-acetam de is

prepared starting from Internediate Al and

¥ 44r5N4d ' i -3-vI1-
81D ORI AR SRt 0 oot o
6-methyl-pheaoxyjl-hydkekly-propyl)-2- hydroxy -acetamide is prepared from 4-[5-

(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,2,4]Joxadiazol-3-yl]-2-ethyl-6-methyl-
phenol in analogy to the procedures described in Examples 22 and 17; LC-MS: tg =
1.10 min, [M+1] = 502.32.

Example 54

g& )\q\/\(\ )\\/OH

N-(3-{2,6-Diethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[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)-[1,2,4]Joxadiazol-3-yl]-2,6-diethyl-phenol in analogy to
the procedures described in Examples 22 and 17; LC-MS: tr = 1.10 min, [M+1] =
516.42.

Example 55
O—N

0]
\ OH
o v

OH
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5 502.36. Exanple 56 ONO S\ XI/OH \ / N1/
O-HMH d
WO 28788582 { 2- Chl or 0- 4-[ 5- (4-i sobut yl - 5- net hyl PCT/1B2007/050070
-t hi ophen-2-yl)-[1, 2, 4] oxadi azol -3-yl]-6- 10
met hyl - phenoxy} - 2- hydr oxy- pr |') - 2- hydr oxy- acet am de

raaNobf B B eI dRarop v eri Ry oBiertinds w1 & 41gupsigzo-3-vi-
ph"eﬁ@ hg%-%g@%%ogﬁﬁﬁh%lﬁgx*-ﬁcgﬁéﬂggéis|321 é)rgEéar@Bd %?artlng from
Interme@ats \Al G}nd 3, batigthy-4-N- d(aydrox-y l@mzannldlne foIIowmg the

o et Beb B B B 831 294 1L EF ke = 1.00 min, ue1] =

507e3d10xy- phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de
is prepared starting fromlinternediate Al and
3-chl oro- 4, N-di hydr oxy- 5- net hoxy- benzam di ne fol |l ow ng
exprocedures described in Exanples 21, 22 and 17;
EpRs R 08 min, [Mr] = 510.40. Exanple 58 WO
2007/ 080542 Ej:INIBZOO?/ 050070 80 @ NH \S/ \N N-OCH

et

rac-N-(3-{2-Chloro-4-[5-(4-isobutyl-5-methyl-thiophen-2-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

rac-N-(3-{2-Chloro-4-[5-(4-isobutyl-5-methyl-thiophen-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-chloro-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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O To a solution of

3-{2-ethyl-4-[5-(4-isobutyl -5-nethyl -thiophen-2-yl)-[1
WQ 2904/0806d2di azol - 3-yl]-6-nethyl -phenyl }-propi oPCTIREITAS0070

(42 ng, 100 nol) and DI PEA (%% ng, 300 nol) in DCM (2

m.), TBTU (32 ng, 100 nol) f owed by et hanol am ne

(18 ng, 5 3 nol) is added. The mxture is stirred at

O0C for &6 h dilHited with EA washed with
-averONa2S04 and filtered.

under (HV to give 3- 2- et hylO 4-[ 5- (4- isobutyl -5-nethyl
, 4] oxadi azol - 3-yl ] - 6- et hyl - phenyl
}-N-(Z hydroxy-ethyl)-propi onani de (39 ng) as a bei ge

Teeg sitional ReRr o gt BoBuntr B gl r2 af o2 Ajoxadiazol-

3- &ql@Jm@rw»yL%héﬂywrgﬁdplome &W(ﬁé%qth 00 erﬁ’ aGW@)uiéA% mg, 300

and i s added
wnnalx iru D&M E{ZSmL) rideT Y ¢82 Md, ‘rﬂmub&ﬂ)ofoﬁowed by ethanolamine (18 mgq,

4- benzyl ox - di et hyl - benzoji c acid drazi
300gimoD s Bckisel NPT RUTES SHTER Ph G Jo S Reoke d Srdiuted with

0 ur e

'L\(Naél %@ ?v\\ﬁv Igﬁéqvmmt ﬁhl Nﬁf%@ %%&ﬁ’so%{j |hbovneqj S @d)w%lhﬁ filt?\lred' The
soaent i¥Cevapsaratad and tde iresidoges dNedSMter i t<bigi\tease{d.-ethyl-4-[5-(4-
I i T e

Asth9pL rriveRd l 4 =

Y as M o an(e, (6 BT BBe i ‘3@”"“@’& 'y 1gmin. M1
= 5047 Mr1] 451. 40 To a solution of this rraterl aI

in THE (5 rrL), Bur gess reagent (305 ng, 1.28 mmol) is

added. The m xture is heated to 110C for 5 min in a
ExdrepleWsye oven. The mixture is cooled to rt, diluted

with diethyl ether and washed with brine. The organic
extract .25 i _ r Na2SO4, filtered and

P

3, 4] 0xadi azol e (348 ngy) as an

; LCMs: tR=1.26 min, [Mr1] = 433.40. This
materi/al is dissolved in WD 2007/ 080542
PCT/ 1 B2007/ 050070 81 THF:ethanol 1:1 (20 nlL) and

Ta a satudionwiftihteamedigpe Adi (@81 ohg PHAT nimo0 ind)CNIOAOmdD.), 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 ag. NaOH solution, once with 1 N aq. HCI
solution, dried over Na,SO4, and filtered. The solvent is evaporated to give 4-
benzyloxy-3,5-dimethyl-benzoic acid N'-(4-isobutyl-5-methyl-thiophene-2-carbonyl)-
hydrazide (371 mg) as a beige solid; LC-MS: tr = 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 extract
is dried over NaxSQOy, filtered and concentrated to give 2-(4-benzyloxy-3,5-dimethyl-
phenyl)-5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,3,4]Joxadiazole (348 mg) as an
orange oil; LC-MS: tg = 1.26 min, [M+1] = 433.40. This material is dissolved in
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in ethanol. The mxture is stirred at rt for 3 h under
1 bar or H2. The catalyst is renoved by filtration
warw7osis4filtrate is evaporated to give PCT/IB2007/050070
4-[5-(4-isobutyl-5-nethyl -
t hi ophen- 2- yI) [1,3, 4] oxadi a®dl - 2-yI ] - 2, 6 di met hyl - phe
274 olid 5 LC- M
Tiivedenol 138l2E 3 lkfedlEn Witne 3uskersion of BU/C (R i1 0% Pa)
in 'e§ariol AThB Omctdrd- [s5st(rﬂed %PW?&'B Pr OGS K BéT'&pPI‘EnTHeYdatalyst is
)-[1, 3, 4] oxadi azol - 2-yl ] -2
remonedﬂnyl filisakornand -tpe cﬁlﬁeaieZS ewap@ramcbtmgwe 4&{&(4 lsogutyl -5-methyl-

g7 AR Ryloxadla i 2% & dimdtifi s 1274 giPasigigrey solia

LEAMS: t9ﬂ1l12h5|nN[M+1] 343.25.
rac- 2- Hydr oxy (2-hydr oxy-3-{4-[5-(4-isobutyl -5-nethy
| -t hi ophen-2-yl)-[1, 3, 4] oxa-
rﬁé%l -yI ] -2, 6-di net hyl - phenoxy} - propyl)-acetam de
talned as a beige solid starting from Exanple 60
7; LCGMs: tR = 0.97 mn, [M1]
62 to 64Hl1\I-NO S/\ ~OH
)
8854g@ﬁiw 82007/ 050070 82

OH

| n anal ogy tI‘d—ExarrpI e
4,82 2 »

rac-1-Amino-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-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 0
s A\ A _OH

rac-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[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: tr = 0.97 min, [M+1] =
474.32.

Examples 62 to 64

S }\l _Rl 3\/0 H



Starting fromliInternediate Cl1 and
4- benzyl oxy- 3- et hyl - 5- net hyl - benzoi ¢ acid, the
WO 20070845y exanpl es are prepared fol | owi ng t hePCT/IB2007/050070
procedures given for Exanpl es8 22 and 17 using
either racem c or enantioneri 8a| ly pure

Si&foBooRe ETIgTele 1 L ATNTATDFEN-R PRIN}-DRRFRIp 201, the

I%lh%@@h?plé@%?@

S) 1.00 45

5 Exanple 62 13C

: Béar@@ BhSwihg th@3pr6§33dl(|r®s

22(&%1 IDK/BSJ)rtg Sthes rademmrsenanlleml,cam pBE: epighlooohy2Eing2,

37.16,

42. 14,

126. 18, 127.88, 132.82, 133.24, 138.68,

62. 09, 69.24, 75.96, 119.41, 120.07,

139. 74,

158.80, 160. 73,
f\l-edlchlo%h rine
dr oxy-et hyl) - 3-{4-
1)-[1, ¥sgfoxadi azo

'Stérdenemfsthy

[ Sof(Bxarmphait y
ol -2- yl]-2,6-

i

10 Exapplfgb>
- Sthivg! - t hieHT*

Im

IICII)/I j Pt U[JI Ulldlll

di at er@2emBE and e

de s prepared
t hanocaGamige in

startitng—from

analldfy to| 488.47

I\%V&Q 68Bx4rhples 59,

= A00 A9D- 11
OO, L, E

H) 1.00 87 488.42
2.38 (s, H)

| 3. 1Joo(q
(t, J

1
X

O - lC- AN + D — (1 NA A LN
90, Co WO tIN— [ 9o I vn

-DVBO): (8) 0.88 (d, J = R¥ Hz,
] = 6.4 Hz 1Hy 1222 (m 2 H)
2 H

45(m 2.80-2.91 (a
%&434" (m 2 1), 4.6

1 H), 7.65 (s, 1LH, 7.68 (s, 2 H), 7.90 (t,

. 1 H. 20 Exanple 66 WO 2007/ 080542
EWF'ZB%)O?/ 050070 83 N-N H
3C NMR (Ds-DMSO): 5 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.

J 288.45
3
J

10
Example 65

B H
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: tr = 1.00 min, [M+1] = 488.42;
"H NMR (Ds-DMSO): § 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 (q, J=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=5.6 Hz, 1 H).

15

20
Example 66
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NOH O™

N- (2- Hydr oxy- 1- hydr oxynet hyl -et hyl )-3-{4-[5-(4-i sobuty
WO 2@708052/1 -t hi ophen-2-yl) - PCT/IB2007/050070

[1, 3, 4] oxadi azol - 2-yl ] -2, 6-dijxet hyl

- phenyl } -propionam d e is prgggred starting from

I nt ermedi at e, ,D2 and 2-am no- propane-1, 3-diol in

anal ogy ¢t 0 -)‘“ 8 /LC-MSHtR 5 = 0.96 mn, [M1]

: @ N S/NL(’(?\GZD-I
' \
-t hi op , 3y 4] oxad Q azol™GHyl ] -2, 6-d i net hyl

(3-{4-
10 phe - [ m no)-acetic acid nethyl ester is
prepared starting from Internediate D2 and gI yci ne

nmet hyl ester in analogy to Exanple 58; LC-M5 tR =
N-{2-Hydrexy-1{hyrnqxymethrg- etmyl)éx%-.ﬂ@r(é isgowtyNo1methykthiaphen:2-yl)-

0 B 0 b R 5 I i o

Intephedigite DPrad Rearhiaoipropasedt3-diohiri dnaeyiryd Eqatrple 68; LC-MS: tr

THE (1 nb), MeOH (1 nl) and 2 N ag. LiOH solution
= 086Ny N+ k=&v2r7%d at rt for 4 h. The precipitate

that formes is collected, washed with water and dried

under HV to give (3-{4-[5-(4- 20 isobutyl-5-nethyl
Examplepgien- 2-yl ) -[ 1, 3, 4] oxadi azol - 2-yl ] -2, 6-di net hyl

-phenyl} pro |(K{1yl ami no) - acetic cid (9 ng) as a white

LC

powder ; ; : Hl = 456.17. WO
2007 /050070N_8 @ianpl e 69 NN QO H
S/ \

N (2- roxy- et hyl -{4-[5-§4-isobutyl -5-nethyl-thiop

hen-2\yl ) -[1, 3, 4] oxadli azol - 2-
(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

S ALY H\)\\OH

\ /

A solution of (3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,3,4]Joxadiazol-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-yl)-[1,3,4]oxadiazol-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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yl]-3-met hoxy- phenyl } - propi onam de is prepared in

anal ogy to Exanple 58 starting 5 fromInternedi ate D3
waee7estsanol am ne; LC-MS: tR = 0.99 mn, [ M-1]PEI/IB2007/050070

444.35; 1H NWR (CDC13): 8 O 8 (d, J =6.7 Hz, 6 H),

1.83 (hept, J = 6.7 Hz, 234-2.41(m 5 H),

2. 46 J:7.6Hz,2|—|),295(t,J:7.3Hz,2H),
E’@r@@'%é%? (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),

744752 (NN 3 10ExanE|Ie7OONO~S\\

/""H H _sOH
N{~4/[\59'('4- i sobutyl - 3- net hy

di azok-3-yl ] -2, 6-di rret hyI -8henoxy} - propyl ) - acet ani de
ed foI | ow ng the 15 procedures given in
ExanmpVes 22 and 17 using (R)-epichlorohydrine and

N-E2- B b LI ﬁf@%s@%ﬁ%%rﬁ@ﬁyﬁﬁn@@%wﬂ 3 u]dshbiazol-2-
yl](ﬁméalr%kyﬁgﬂe(wyl}\b(@@wﬁ@éws Préparel- indanaiodutyy Exampié B8 starting

frogn éﬁt@rm@dgarq D@ @%?Wﬁnﬁ%mmﬁhbﬁo‘%‘?’} tprdp9P yoiac Bk 1d44.35; 'H

NI REBEE 3 b8 027 b5 Beblr e [TRIRRT 7.6 Lt 23241 (m

5 Hmdz 216 (usy ag? 63)|z e@lmhacgso(tydrd Vlei Hed2gtar3, 2&@ 37f (rane H), 3.57-

3@%32@)7@@@,3H) 598(t S28 0 b H)]718721 (M, 1 H), 7.44-7.52

(m, 3 H).

Example 70

s. O\ S\\/OH
Y /\/\N

O\\l

(S)-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxa-
diazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared following the
procedures given in Examples 22 and 17 using (R)-epichlorohydrine and starting
from Example 21; LC-MS: tr = 1.05 min, [M+1] = 474 .10.

Example 71

0
S \ )\\/OH
OH

(R)-2-Hydroxy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]oxa-
diazol-3-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide is prepared following the
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SH N~\Ns H OH5 (S)-N(3-{2-Ethyl
-4-[5-(4-isobutyl - 3-net hyl

WO dv7opisen- 2-yl ) -[ 1, 2, 4] oxadi azol - 3-yl ] -6 m et PgI/1B2007/050070
- phenoxy} - 2- hydr oxy- propyl ) - 2-_hydr oxy- acetam de i s
prepared follow ng the proc ures given in Exanples

prng%gﬁwj%]l%y art Ié:sg gé éﬁéﬁ%ﬁ?h@mﬁ@ﬁ@ﬁ@q@gd starting
fro1é’r1_| E%aFighe 2k !\4’:é1|v|s. 8381185 m.r%QNﬁ%?EEMﬂ.iﬁ ON SNH
(R -N-(3-{2-Ethyl-4-[5-(4-isobutyl-3-nethyl-thi ophen-2

E’?‘%’Pﬁkﬂ[ 2, 4] oxadi azol - 3-yl ] - 6-
-‘phenoxy} - 2- hydr oxy- pr opyl ) - 2- hydr oxy- acet am de
Is prepareg_fol l ow ng the 15 Qrocedures given in
, W2 2 starti Bm I nt er medi ate A3
“BNnet hyl - benzam di ne;
M%IL H 488.16. Exanple 74 O-N

rac- 3-{2-Chl oro-4-[5-(4-isobutyl -3-net hyl
-t hi‘ophen-2-yl)-[1, 2, 4] oxadi azol - 3-yl ] -6- net hyl

(S) Nﬂ@lezﬁsf}hﬁzth[xsd(mqwbmpgyhémar NSPHERY2 30eH ¢ E]g&ad@zol -3-yl]-6-

Ipared | owi ng procedures giveén in
metmy Pizerony} 27hxedraxy prtgombwumwrammmtc@ mpmﬁrgd following the

or OB 4SS5 T gl i tieMaid B & ana -

et NEROYIrOoRPG0ethyBBenzamidine; LC-MS: tg = 1.07 min, [M+1] = 488.16.

Example 73
O—N

@)
S \ M__PH
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 Cl Q
S \ )\\/OH
8&@*@?
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-propyl)-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: tr = 1.07 min, [M+1] = 493.43.
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Example 75 ONOH S\ NNH H rac-N(3-{2-Ch

| oro-4-[5-(4-isobutyl -3-net hyl
WO pdv7opisen- 2-yl )-[ 1, 2, 4] oxad iazol-3-yl]-6 5 PCT/IB2007/050070

nmet hoxy- phenoxy} - 2- hydr oxy- pr gpyl ) - 2- hydr oxy- acet am de

is prepared follow ng the pl’8 cedures given in

Exanples 21, 22 and 17 starting fromlnternedi ate A3

and 3-chloro-4, N-di hydr oxy- 5- nmet hoxy- benzam di ne;
E%%@?SR = 1.06 mn, [M1] _ 510.38. 10 Exanple 76 O

O X-1) &H N1\ N/ ~\H OH

rac-N—éS-{Z)-e\JDi et hyl

@4- [ 5- (4-1$ob I){I - 3- et hyl -t hi oph
en- 2- yb) - L4 2\ azol - 3-yl
phendxy ) 2- ( )ﬂgg?gzdr oxy- acetami de is
price

res given in Exanples
2 and 17 stargyng frominternediate A3 and 3,5 15
=4, N di hydrOXxy-benzam dine; LC-Ms: tR = 1.07
mn,” [ Mtl] = 503.25. Exanple 77 NN S/ \ / H
o RGO ARy B o ety inigehen 2 {1 Algragazol- 36
methheynphenexy}22hpdrepaedpylh2anarogy-acetamidepis @epared following

i piageclfas S5 W Ealies s Coents b Siprtit o Litgmiedigte A3 and
3-@hIb90-4,1\l-8ﬁ"ryélr&g/-élﬂﬁetﬂaoxﬁbeniarﬁfbirﬁé, LE-MB: t2- 521.08, min,=[M+1] =

7.0 HZ, 2 H), 2.56 (s, 3 H, 7.32 (s, 1 H, 7.66 (s, 2
51@)38.WD 2007/ 080542 PCT/ | B2007/ 050070 87

Example 76
_N

O 0
S \ )\\/OH
() \NX@/\(\Q
OH

rac-N-(3-{2,6-Diethyl-4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,2,4]Joxadiazol-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: tgr = 1.07 min, [M+1] = 503.25.

Example 77

-

s _M
\ /

4-[5-(4-1sobutyl-3-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-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 (CD30OD): § 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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Exanple 78 NN S/ / \ 1 ~oH Al kyl ation of Exanple 77

W th 2-bronoet hanol follow ng the procedure given in
WE@Mo8EB4212 gi ves PCT/IB2007/050070

2-{4-[5-(4-isobutyl -3-nmet hyl -Lhi ophen-2-yl)-[1, 3, 4] oxa

di azol -2-yl]- 5 2, 6-di net hyl “phenoxy}-et hanol; LC Ms:

tR = 11 9 mn, [M1] = 387.30. Exanple 79 NN S
Examplea{§ on of Exanple 77 with 3-bronopropanol

foll owi ng ks procedure given in 10 Exanple 12 gives

3-{4- i (< 3- met hyl - t hi ophen-2-yl)-[1, 3, 4] oxa

di az ‘{- L etkyt = phenoxy} propan-1-ol;

. AnO[M1] = 401.30. Example 80 N-' H

N-H (O 15 2- Hydr oxy- N- ( 2- { 4- [5 (4-i sobutyl - 3- net hyl
phen-2-yl)-[1, 3, 4] oxadi azol -2-yl ] -2, 6- di net hyl

- phenoxy}-ethyl)-acetam de i s obtained from Exanple 78
Alkybliewiof gExdrapler €acwitlo r2-bramesibaendie fatiomiegl the gmaemlre given in

35; LGM5:, tR = mn, [M1] = 444 30.
EXRTDIE 1A50)veR 236 e ST ROEDEIE BerioPS0 Y b baroxadazol-2-vi-
2é’~d'rrM9t %Mer% y;zeftﬁarﬂoﬁ GRURI M'oﬁmfwt[nw% 387.30.

|op en- 2-yl 3, 4] oxad 1 azol -2 yl']
d| nmet hyl - phenoxy} - propyl)-acetam de is obtai ned from
Exa$I 79 follow ng the reaction sequence descri bed
le 35; LCGMs: tR = 1.07 mn, [M1l] = 458. 30.
5 Exarrspl e I}EBQQI NN O

\ / /\/\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

N—N
\

/\/W(\O

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: tg = 1.05 min, [M+1] = 444 .30.

Example 81
N—N

S H
\ )\QO/\/\N)\\/O
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15

S/ OH OH N (3-{2-Ethyl-4-[5-(4-isobutyl - 3-net hyl
-thi ophen-2-yl)-[1, 3,4]oxad iazol-2-yl]-6 m et hyl
WO pivegosyd - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am RBE&I/IB2007/050070
prepared from Internediate and
4- benzyl oxy- 3- et hyl - 5- met hyl -benzoi ¢ acid foll ow ng

2l NS 5 el ey T REBe R VKL A a2 126
dn%éthprNen&)}}“ﬁoe vI)-beetdn@bE | 89obtafied 'ﬂbﬁ’f 'B@é'n%lé 7 biKwving the

| I'owm ng exanplesS are prepared in anal ogy
repetion semieacardssesbed @ Meamplaadpl lCMS alnat a;@y ma, Mt = 458.30.
[mn] [MH + Exanple 83 66 rOH 0.96 472.46 OH 84 67
0 1.07 470.21 85 68 0 1.02 456.42 OH WD 2007/ 080542
Ex@nipleBE»07/ 050070 89 Exanple 86 N-O
2- Hydr oxy- N- ( 2- hydroxy 3-{4-[3-(4-isobutyl -3-net hyl

-t hi ophen- N—N ) - 2 4] oxa 5
di azghS thyI phengse% propyl ) - acet anmi de

i s priepdred g f errredl ate El and
3, 5- - be ' acid follow ng the
proc dures given Exanp es 21, 22 and 17; LC-Ms: tR

. [ M1 = 474, 26; 'H NVR

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: tr = 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 1.07 470.21

o
85 68 )O]\ 1.02 456.42
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(D6-DVSO): 8 0.90 (d, J 6.7
1 H, 2.33 (s, 6 H, 3. 3.84 (m 4 H, 3.87-3.97
W@ 0708482 4.06-4.12 (m H), 5.25-5.31 (m 1P¢d/1B2B07B0070
(t, J =5.6 10 Hz, 1 H), 7.45 (s, 1 H, 7.68 (t, J =
5.9 Hz), 7.83 (s, 2 H (sonme *ignals under solvent
resonance). Exanple 87 0 S O-NH2 15
rac- 3-[ 4- ( 3- Am no- 2- hydr oxy- pr opoxy) - 3, 5- di et hyl
Exathgiydg - 1- (4-i sobutyl -3, 5-
di net hyl -t hi ophen-2-yl)-propan-I1-one is produced
st artiSPng fetn Exanpl,e 9 fol | gw t he procedures

gi ve ; LG M3 |3.87 mn, [M1l] =
OOH 20 HO H To a sol ution of
2- NydroNy- pr opoxy) - 3, 5- di net hyl

418. 7. ExX¥npl
[]-1-(4- isobutyl -3, 5-di nethyl
phen-2-yl)-propan-1-one (545 ngy, 1.31 nmol) in

DCM (27 nl), DI PEA ?270_ , . 2.09 mol r)1 i s added. The

2-Hy oy dN1(2 Ty BEpRIc( T4 4 isbivt -methythiophen-2-y1)-11,2.oxa-

O B R DR DR Bt 0B rebar & iring from

Inte@hetR2d &7/ 85d B/B-direéthiyb4-hydroxyTbenzuix atie iofodirguthedprocedures
W th it i ed . 4

o PPrales 2E Rl AR M DS IRE 1 & 474.26; 'H NMR

n&gd LCip! i

RSP REPATBRMRT 180 (- F1f 2, 2o 04

(miN4(12), I3 8T7-@G7 Bn{ 4-H)34(06-4 i120butyH),35.235¢h.8et(tmy H), 5.53 (t, J = 5.6
-t hi -2- - 3- - -2 6-di h .

Hz GhERoAAS b1, BE8b ARt FohaiBacl Zakh gpmessignals under
Exanpl e 89 O

= Hz, 6 H), 1.78-1.90 (m
68-
1

Example 87

S
\ /

/E/\NHZ
H

rac-3-[4-(3-Amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(4-isobutyl-3,5-
dimethyl-thiophen-2-yl)-propan-1-one is produced starting from Example 9 following
the procedures given in Example 22; LC-MS: tgr = 0.87 min, [M+1] = 418.27.

Example 88

s
\

Q.0
7/
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
methanesulfonylchloride (180 mg, 1.51 mmol) is added. Stirring is continued at 0°C
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25

H 10 To a solution of Internediate B5 (300 ng, 1.27
mol) in MeOH (11 nL), NaOH (2.03 g, 50.7 mmol)

wo 2007/080sd2 by 4- hydr oxy- 2- net hoxy- benzal dehyde PGI/ERMAEHNS50070
The mxture is stirred at 7QC for 1 h then at rt for
16 h. The m'xture is diluted th diethyl ether, 25%

foad 1. he 3B%E ks, glites Wit e, Wastizeh Vth @5%5?5@%% GyAg MgSOs,

flltbhﬁi a8 c@ﬁ'@éﬂrdtéd e arldRGrenast |§§>umﬂé6 by dHﬂorWaﬁidFﬁbhy on prep.
ether. The conbined organic extracts are’dried over

TLG $Etes with t ECHY c@ntanmoucé%t ohtMeOHT e giveidé-(Phyduaxy-3-{4-[3-(4-

isci?pzﬁﬁg%éfdﬁﬁ\d %trﬁgp@é‘n- -yI ga X0 propyITtZ 6 glmél\f'hylhphenoxy} propyl)-

mé&thaAeSytiraxyida- magy ahenyblow-dil-LGMSHE ¥ =3196 min, [M+1] =
di methyl -thiophen-2-yl)-propenone (270 ng) as a

499e4.ow solid; LCGMS: tR = 1.07 nin, [M1] = 345.18.
This material is hydrogenat ed as descri bed i n Exanpl e
7 to 20 give
Exanipleh8alr oxy- 2- net hoxy- phenyl ) - 1- (4-i sobut yl - 3, 5- di net
hyl -thlophen 2-yl)- propan-1l-one (203 ng) as an
orange @il ; LC—I\/B\otR—107 mn, [Ml ] = 347.19.
r s 25 The foll ow ng

To a solution of Intermediate B5 (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. NaHCOs; solution so that the pH of the aq.
phase is about 7. The org. phase is separated and the aq. phase is extracted once
more with diethyl ether. The combined organic extracts are dried over MgSOQOa,
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
S

\ / PHENYL-OR

The following examples are prepared in analogy to previous examples:



3- et hyl - 4-

hydr oxy- 5- et hyl
Internmediate B5, 1,7 H 1.17 373.28 3,5-di ethyl -4-
whya7/0806y2 benzal dehyde
433.40 OH 93 Exanple 91 8 .

92 Exanple 90 8 !

benzal dehyde 91

~/~CH 1.11 447.49

" OMCTUTER807/050070

OH 94 Exanple 9 22, 17 OH 1.8 476.45 95 Exanple 90
2270410249029 — N H H 96 Exanple-91-22, 170 CH
1.04 504.28 ~N \ ...| OH H WD 2007/ 080542
PCT/{ 1 B2007/ 050070 32 87| Exanple 89 (22, 17 -OH 0. 99
478146 - '~N ----| @488 Exanple 90 (22,88 01.10 LC-MS
50|42 Jdehitihe9 BEdafpl g 91 22,88 O 1. 12 524.45 |N O—\: +
I Exanpl e 95 1H NVRS( CBA13)PHENYLO0 |(d, JRe 6. 4 [Hr 6 [M+H]
i, | 1. 2onaterial = 7.8 HE | 3 H), 1.77 |(hept, J [min]
Q=
o
o
90 | Intermediate BS5, 1,7 H 1.15 | 359.26
3-ethyl-4-
hydroxy-5-ethyl
benzaldehyde
91 Intermediate BS, 1,7 H 1.17 | 373.28
3,5-diethyl-4-
hydroxy-
benzaldehyde
92 Example 90 8 < N"on | 1.08 | 433.40
OH
93 Example 91 8 N SoH | 111 | 447.49
OH
94 Example 9 22,17 7 1.02 | 476.45
P NJ\/OH
e
95 Example 90 22,17 1.02 | 490.29
96 Example 91 22,17 1.04 | 504.28




= 6.4 H, 1 H, 2.25 (s, 3 H, 2.35 (d, J= 6.4 Hz, 2
H, 2.39 (s, 3 H), 2.46 (s, 3 H, 52.61(q J=17.6
WO200788G82 2.88-2.98 (m 2 H), 3.00-3.10 (m 2P¢H/B2007/050070

3.39-3.51 (m 1 H, 3. : (m 4 H), 4.09-4.15 (m
1H) 4.14 (s, 2 H, 6.89 (s, 1 H,

05— (t++—3J =50 Hz; 00-ONO S \—=0H
QVH 1@xample 89 0 0.99 | 478.46
ract N- (3-{2- Chl org 3y 'M?I
-t hi ophen-2-yl) -] 3- yP1-'6- net hyl
-ph=noxy} 2- hydrox y-acetam de|is
prepared foltowng the jprocedures givermr i Exanptes
98, | 22Fxample 90st 4r22,188 f r om | nyer medi at e A9O\\S d 1.10 | 510.42
3-chl oro-4, N-di hydr oxy- 5 net benzani tyhen " DC{MS: t R
= 1/10 min, [M1] | 15 [508: Xanpl e 1HVWO
2007/ 080542 PCT/ 1 B2007/ 050070 3 NMNNS 1/ OHl H
3-{4-[5-(4-1sobutyl-3,5-di nethyl -thijophen-2-yl)-[1, 3,4

xadi azol -2-%l1-2,865 thyl -
%ﬁewox%(-gmpi%éhe-],%—%wr pare skgr,{ J@%\/ﬁrz)r%z 524.45
Intermediate C3 in anal gyt 2 CM: tR =
1.05 min, [M1] =|431. 39 102 $/7\
Xl/OH HH

Example 95

"H NMR (CDCls): § 0.90 (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 (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), 4.09-4.15 (m, 1 H), 4.14 (s, 2 H), 6.88 (s, 1 H), 6.89 (s, 1 H),
7.05(t, J= 5.0 Hz, 1 H).

Example 100
O—N Q
S S \ )\\/OH
\ / N N

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

15

3-chloro-4,N-dihydroxy-5-methyl-benzamidine; LC-MS:

508.42.

Example 101

tr

1.10 min,

[M+1] =
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rac- 2- Hydr oxy- N- ( 2- hydr oxy- 3-{4-[5-(4-isobutyl-3,5-dim
et hyl -thiophen-2-yl)-
WO 2903/0805¢x adi azol - 2-yl ] -2, 6-di net hyl PCT/IB2007/050070
- phenoxy} - propyl )-acetam de i s prepared from 10
Exanpl e 101 foll ow ng the pr @?’edur es given in Exanples
35 and 17; L : 0.98 mn, [M1] = 488.21.
XI/OH OH 15
(S) -2 3 Ok oxy- 3-{ 4] 5-(4-isobutyl-3,5-dim

[1, 3, 4f oxadi azol - 2- , 6-di hyl
- phenoxy} - propyl ) -acetam de is obtained by chira

yTon of the conpound of Exanple 102 by HPLC on a
statlonary phase (Chiral pack AD); LC-Ms: tR =

> 90%8 (BoubM B omARS thionhed FYATRFAoRAGMEY.2-11-2,6-dimethy-

ph@Rpxsz} pipgaogyl- Rtdid-is ydeparedstadingsirém- insermeadjate 308 -ndiamalogy to

hi -yl
Bl 2ok B bt =595 i, Wl w43, B0
-phenoxy} propyl )-acetam de i s obtained by chiral
resol ut| on of the compound of Exanple 102 by HPLC on a
Example 182 at i onary phase 5 (Chiral pack AD); LC-MS: tR =
0.98 mn, [ b 488.46. Exanghe 105 NN Sr\ 1/ H

, -yl ]-6-methyl- 10
phenol |\ ! 38 y to Exan'pl e 59 starting
fromihte dlateand4 H

et hyl - benzoic acid; LGMsS: tR =

rac-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 prepared from
Example 101 following the procedures given in Examples 35 and 17; LC-MS: tg =
0.98 min, [M+1] = 488.21.

Example 103

Q
)\\/OH

~
e

S

\ / /\/\N

O“‘

(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: tgr = 0.98 min, [M+1] = 488.43.

Example 104
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Exanple 106 NN S 1/ H OH 15 (R)-3-{2-Ethyl
-4-[5-(4-isobutyl -3, 5-di net hyl

WO dv7opisen- 2-yl ) -[ 1, 3, 4] oxadi azol 2-yl]-6 PCT/IB2007/050070
met hyl - phenoxy} - pr opane- 1, 2E$ IS prepared from
Exanpl e 105 in analogy to aA\'n'pI LCGMS: tR = 1.06

mn, [M1l] = 445 40. Exanple 10&;\30 ~O0H S NOH
2

OoH 20 PCT/ 1 B200% 05370 95
; -(4 is 5-d
I met hy [ \ 4] oxadi azol 2-yl ]

res given in Exanples 35 and 17; LCG-Ms tR =
1.03 min, [M1l] = 502.50. 5 Exanple 108 NN O \H OH
(RyH22Hydmexy-N-(2-hydroxy-3-{4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-

[1 é@]é)’(%/ﬁ'%’i(%lZé-gﬁ-?%yﬁﬁ%tggéshé?%%ﬂcl)bﬁ)-gégtam|dg Y obili by chiral

r M C h
o0 oS IO O oty graons s

(Cbﬂakﬁéﬁhﬁ&) HOuS: tm= Bxprieg M5! ] atiB8.46 usi ng (S)

Example 105

\ /

2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-6-methyl-
phenol is prepared in analogy to Example 59 starting from Intermediate C3 and 4-
benzyloxy-3-ethyl-5-methyl-benzoic acid; LC-MS: tr = 1.17 min, [M+1] = 371.10.

Example 106
N—N
S I\

\ ] ~(o"

OH

(R)-3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-6-
methyl-phenoxy}-propane-1,2-diol is prepared from Example 105 in analogy to
Example 8; LC-MS: tr = 1.06 min, [M+1] = 445.40.

Example 107

S I/\l—lil S\VOH
\ )\@/\QH
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epi chl orohydrine; LGMS: tR=1.01 mn, [M1l] =
502.42. Exanple 109 NN O S OH OH 15
W@ 3)07MB5E2 { 2- Et hyl -4-[5-(4-isobutyl -3, 5-di metPg1/1B2007/050070
-t hi ophen-2-yl)-[1, 3, 4] oxadi gzol -2-yl ] -
6- met hyl - phenoxy} - 2- hydr oxy- ptopyl ) - 2- hydr oxy- acet am d

rag,ngg%ggﬁ ar|-%?[§§g ?i?ﬂb@&ﬁ%-gi ieggylgiﬁiﬁp%gn%yﬁgf@@]gxadiazo|-2-y|]-
O R SRY R o BRI, ggerared from
Exzoute 085ipiomay tHe2p@rededEs7giveddn Examples 35 and 17; LC-MS: tg =

i =64 byl ) - 3-{4- [ 5- (4-i sobutyl - 3, 5-di met hyl - t
1%&%@@2 ;%?6%%53? 4] Oi(adi[azgl i sobuty i et hy

2-yl]-2,6-di nmet hyl - phenyl } - propi onam de i s prepared
frominternediate D5 in analogy to Exanple 58; LC M5
Examplel1®®B nin, [M+1] = 456.23. 5 Exanple 111 NH rN. 1

O
- hydr oxyuret hyT et hyl ) - 3~4- [ 5- (4-\ solpiy! - 3, 5- di net hyl
_t hioppreim 2 ) A&
3, 4] oxa&di ' ol hyEéphenyl}-propionanide
i's prepar [ in anal ogy to

1 no- propane-1, 3-diol; LCMs: 10

tR=0/97 mn, [M1l] =486.27. Exanple 112 N-NNO S H

(R)-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,3,4]oxadiazol-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 (S)-
epichlorohydrine; LC-MS: tgr = 1.01 min, [M+1] = 502.42.

Example 109
N—N

0O
S |\ )\\/OH
\ / ;

N
. H
H

o™

(S)-N-(3-{2-Ethyl-4-[5-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-[1,3,4]Joxadiazol-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

S )\ H
EZ/%)\%N\/\OH
@]
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N H (3-{4- [5 (4-1sobutyl -3, 5-di net hyl
-t hi ophen-2-yl)-[ 1, 3,4]oxadiazol-2-yl]-2,6-dinethyl -
wa 2ooplagasyl } - pr opi onyl ami no) - acet i c acid i s preper/EL007/050070
fromlInternmedi ate D5 mfollqv‘\g t he procedures
given in Exanples 67 and 68; tR=1.05 mn,

e A B B s
2- gIFIZ 62d|'Fﬂeth€I &ﬁaréfﬁl_i))r@p%an%d§7 i Spre%aFQdH) #oRB- I%té(’r?ne@ﬁte D5 in

anﬁlqgﬁoﬂdmpleéa—U_C - Ex &b 03 nnms[MGﬂPy$5©§§ay to
deternm ne EC50 val ues GIPyS bi ndi ng assays are
performed in 96 well mcrotiter plates (Nunc, 442587)
Exampk final vol une of 200 pl, usi ng menbr ane
pr epar ations of CHO cells expressing 25 reconbi nant
human Sé P1 Y€ Assay iconditions are 20 nmM Hepes

(FI Nad N H 71378), 5 mM Mydl 2
( Fl uka O 2007/ 080542

PCT/ | (Cal Bi och 126609), 1 pM GDP
(Sig 7127). 2.5% DVBO (Fl uka, 41644). 50 pM

35S- GFPyS (Amsrsham Bi osci ences, SJ1320). The pH is
7.4 Test ounds are 9| Ss0| ved and dil uted

N-GREldER - Eﬂhé!dr A0 YePtaY ) 3olnio-EaispRy iyt éﬁedwhﬂdhmpﬁen -2

3 SRR IR ORI BeRtigRipon i T3 @bepea from
Intesmeadiates Dioudaiegly fooExdmplead8 using ZHaeninegagparse-1,3-diol; LC-MS:
t 1 nat e er of the reaction mxture to a
R @-W%Pe@ﬂ ﬁl a‘{%n (‘M I1ipore, MAHFCL H60) using a
cell harvester from Packard Bi osciences, and the
pl ates are washed with ice-cold 10 nM Na2HPO4/ NaH2PO4
Exaroplesttd , dried, sealed at the bottom and, after
addi ti on of 65 pI M croSci nt 20 (8ackard 10

Bi osci epces, er# 603621) Hsedl ed on the top.
2 with a TopCount

agoni i Nduci ng 50° f t he) maxi mal specific 35S
GTPy S \i ic binding is determ ned by
ting non-speC| fic binding 15 from maxi nal

bi ndi ng. Maxi mal binding is the anount of cpm bound to
(3t{AdS NSOty le®p- cﬁtrwthe,/litlrnipphen@‘ﬁ%-{Ehaér]@fad]mzqdrlﬂ-yﬁ-Zﬁldimethyl-
phghyll?%%plgﬁglafmlr?o) ageqfcngcildslstpt}gpared from Intermediate D5 in following
the procedures given in Examples 67 and 68; LC-MS: tgr = 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 ECso values

GTPyS binding assays are performed in 96 well microtiter plates (Nunc, 442587) in
a final volume of 200 pul, using membrane preparations of CHO cells expressing
recombinant human S1P1 receptor. Assay conditions are 20 mM Hepes (Fluka,
54461), 100 mM NaCl (Fluka, 71378), 5 mM MgCI, (Fluka, 63064), 0.1% BSA
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amount of binding in the absence of an agonist in the

assay. Table 1 shows the EC50 val ue of sonme conpounds
w@Roorigospr esent i nvention. The 20 EC50 val uesP@EIB2007/050070

determ ned according to the rgét hod descri bed above:

Tabl e 1: Conpound of Exan'ple o0 [nM 35.8 7 8.4

<c§@£@9%géga§6%@a?ﬁs§%aéepﬁg a7, 85 824 6% DI TFiuka, 41644,

I ff &] f i C e :
o’*gﬁﬂc Lt ds [y F(ﬂrﬁ’e%rgi‘? il THiGRGHn X gJﬁ)i;,/ _yTﬁg_EQ s 74, Test

or nu I'S assesse asuri
compwmldataregdlbsloipe@(ayUedllLaédem 1008 DMS8Unasd roréetincubsted at room

to 30 K f. F t s
telgprALEa A0 i i JRCD! 5 abovhdssay fufter dndne bseace of *s-
G'I:]IﬁYS: Afﬂ%gqgjtusﬁ"&f% gﬁéf @%”é*r;ﬂyé”%hé/‘"aéé‘a@ s%cubatqd for 1 h at rt.

cycle nd have free access to no
Theaassﬁyow mnaircatea bynigaveieeof tHel ceattion modtlrectoea Ndaltiscreen plate

(N@qug p&@ﬂg Elgipgalg{nfge%@d #‘%r adm E’I St g\tgl%,qor B|0$C||ences and the

plaieges el Mheay\ﬁ/&ﬁﬁbé%}'&ﬁoannN%%HPa/ri’éme@ {{0%/30%), dried,

Sw t zer | and) data are presented as mean
segteat i alt ithal batiamy sawl, apiepeadditionedoby25 10l MiergSeist20f (Packard

.var.i ance@é@%\@/@%@ ﬁ%géﬁ bcapﬁ)SMt S ftr_?ée gn&lné tg@s GTPyS s

méé’é”ﬂ?é&Mﬁﬁ%Toé&%uﬁWrb W&%lésdlén Rl ect ed when p <

0.05. As an e Tab 2 shows t e effect on
| ynphocyt e counts 6 h after oral 15 adm nistration of
o, NV.E tlont

f .th
EGrar PE s T AR Gy adanist GRBEEE 80 chabioie: SRalrBal specific s
GPOYERIRhS. SHEGEEBINMING i BBIFh&NbY -subtracting non-specific binding

from maximal binding. Maximal binding is the amount of cpm bound to the
Multiscreen plate in the presence of 10 uM 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

8.4

7.5
16 5.5
50 21
58 7.5
70 1.1
109 04
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Tabl e 2: Conpound of Exanple Lynphocyte counts 23

-732 46 -77 3 50 -93 1 64 -661 20 WO 2007/080542
wWERDOBB@D7/ 050070 99 Cdainms 1. A conpound sSeRCEDR207/050070

fromthe group consisting of t8h| ophene conmpounds of

the Formula (1), R4 R5 Ri oA 5 R2 R3 R7

For I 1) wherein esents *-CO CH=CH,
mﬁ”ecfkér&ssessm@éﬁmvoe@%&caﬁm ONNO wherein
the asterisks indicate the bond that is |linked to the

Theniedfisiae e0f s PaBRPOLRsienal £ qrmula 1®) f1 asepseash ys measuring the
mrEM%'hﬂg?Y%pH@é}Ee\é% aftdf oFe{I'afo‘nLdHfs%%H%lf 3 B850 @/I@gsspé%ompound of

ycl opropyl net hyl;
Fareyoitae ¢1é hd mohyldte]@we mm Wlbtartrats‘ |Tlh‘ﬂ‘ amatmay lare étolgéed in climate-

coﬁ%yg %g)élﬁhd@gg ﬁ{% 120hé[g%1?/g95k0b§1jél%ap repfr eS%@E:ess to normal
raf grﬁté\/g?ﬁﬂt&lrfk)ﬁb" RaEt: B%d“rsaé&nébted‘-‘éefé)r@bh@@hes &%d 24 h after drug
administration. Full blood is subjected to hematology using Advia Hematology

system (Bayer Diagnostics, ZUurich, Switzerland).

All data are presented as mean = SEM. Statistical analyses are performed by
analysis of variance (ANOVA) using Statistica (StatSoft) and the Student-Newman-
Keuls procedure for multiple comparisons. The null hypothesis is rejected when p <
0.05.

As an example, Table 2 shows the effect on lymphocyte counts 6 h after oral
administration of 10 mg/kg of compounds of the present invention to normotensive

male Wistar rats as compared to a group of animals treated with vehicle only.

Table 2:
Compound of Example Lymphocyte counts
23 -73+2
46 -77 £3
50 -93 +1
64 -66 * 1
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WO 2007/ 080542 PCT/1B2007/ 050070 100 R6 represents
hydr oxy- Cl1- 4- al kyl ,
wa@l2eoflgsenxy - Cl- 4- al kyl ) - C1- 4-al kyl, 2, 3- PCT/IB2007/050070
di hydr oxypropyl, -CH2-(CH2)n-NR 61R62,
- CH2- (CH2) n- NHCOR64, - CH2- ( n- NHSCO2R63,
- ( CH2) k- ( CHR65) p- CHR66- CONR61 R62,
C'?Ef@ﬂz) nCH( OH) - CH2- NR 61 R62,
- (CH2) nCH( OH) - CH2- NHCOR64, - ( CH2) nCH( OH) - CH2- NHSO2R63,
-CO- NHR61, 5 hydroxy, hydroxy-C2-4-al koxy,
1.\ comparostse@ctad &oky the gioup- edneisting af ihigheng! compaJnds of the
Foor” h d[l Xypropoxy, 2-hydroxy-3-net hoxy- propoxy,
%ﬁﬁ 'CH2) m NR 61R62, -OCH2- (CH2) m NHCOR64,
- OCH2- ( CH2) m NHSO2R63, CH( - CH2- NR 61R62,
- OCH2- CH( OH) - CH2- NHCOR 2 ( OH) - CH2- NHSO2R63,
-NR61R62, - NHCO R64, or 2NH R61; 10 R61 represents
hydrogen, neghyl, ethyl, Trydr\oxyet hyl ,
2- hyRrexy-¥hy oxyrﬁt hyl 6
2, 3-di hydNpxy- pffopyl} 2- Q- 4- al | xyeﬁ1y| ,
3- hydr oxypy\opyl/f/ 3-Cl-4- N\ koxypr opyl, 2-am noethyl,
2- (Cl- 4-al {no) et hyl, Z2-(dix (Cl-4-al
kyl ) am nof et hyl , ar boxymet hyl \ Gl- 4-al
kyl car b(B(ymet hyl ,Rg- car boxyet hyl R or 2-(Cl-4- 15
al kyl car boxy) et hyl ; sents hydrogen, or
nmet hyl ; R63 repr esenf%ann%ﬁ?gf, et hyl , 2-hydroxyet hyl,
2- met hoxyet hyl , nethyl am no, 20 ethylam no, or
di net hyl am no; R64 represents hydroxynet hyl,
Wheteonet hyl , met hyl am nomet hyl , ~ di net hyl ani nomet hyl ,
2-am noet hyl, or 2-nethyl am no-ethyl; 25 R65
represents hydrogen; R66 represents hydrogen or
A hrspesenyts *dD@-CH=Cébe*-REB GHbfies ehCO-BY iy, R65 may

in addjtion represent hydroxy; 30 mrepresents the
~d_nte 1l or-2; m rep 2! ents 0, 1xor 2:N_k represents
07 p repyesents 0~ A: ayd W0 20077 SANY -~
P B2Qp7/ 050070 or
O—N N—O ,

cT\
N—N
wherein the asterisks indicate the bond that is linked to the thiophene group of
Formula (l);
R' represents hydrogen, methyl, or trifluoromethyl;

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

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

R* represents hydrogen, Cis-alkyl, methoxy, or halogen;

R® represents hydrogen, Cq4-alkyl, C14-alkoxy, or halogen:;
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101 in case p represents 1, k may in addition

represent 1; and R7 represents hydrogen, Cl.4-al kyl,
wW@eooaswsgrn, 5 and salts thereof. 2. A conpounBCT/IB2007/050070

according to claim1, wherei n05€6 represents

hydr oxy- Cl. 4- al kyl, di -

6( hYdréJré\ﬁ(é% Eq géll {;\II kY1l )(ﬁy‘il di gid fé%&”?ﬁya'nkw 2.3
dihyerBx NF(@HQ% k- (6H ﬁ)zpn r@h‘c@ﬁ@a“CO\ICHz -(CHa)n-
NH%?;B %M%)kmoﬁﬁq% CQN]R@R%JE%( EQHIHEH(OH)-CHo-NR®'R®,
TP R P SHERPO RS conare
hyard)wdf I@yd/ro?egl@t}mKUX)}pf ap ro>2y®'1‘|2—-a(k@|l‘}2@m -BRokyR62glyceryl, 2,3-

NHS
dlhmmzymppw bhxdmyeimhoxmm&&cwzcﬂ%ﬂm@%ﬁt@ -OCHg-

(C]_%ﬁh%% %@m'ﬁd accg'rgﬁgllr@%ﬁ& CH§9:| c?r'lqgmﬁ65 -OCH,-

CH(@H)%CHZA\IHSDJR%e@SHz’CHI@H}EWSOzRGN -AR*GRN, oMHCO-R®, 0
wherein the asterisks indicate the bond that
'S@NH Rked to the thi ophene group of Formula (1). 4. A
conmpound according to claiml1 or 2, wherein A
represents *-CO CH2- CH2-, wherein the asterisk

R nefreaerts Hyueopemdnethat, eitisyl) 2-hiyetbxyethyhe- h§2(5r01xp|+1elpym'ngymethyl-

ro (0) For,nmul a O n cCco ng to cl
or g&mﬁéf?w W{’P&br es%ﬁ%‘a Nl 20097 I @propyl, | 3-Cra-
alR’c&%hﬁ%@O'Q/ z%%é%w 1@2(@\4%&”%. eﬂ%ll er. (ﬂ@(cmgiaﬂ@l)aﬁnno)ethw
thé bond that is IThked to t Hene group o
cargmyymethyll ) . €1s/lgdearborgmattybr d| catbaxyathyl, 1 ororz 2-(C14-

aIkyIcarSoxy)'g‘thry‘ﬁlOr esents O

R®2 represents hydrogen, or methyl;

R®® represents methyl, ethyl, 2-hydroxyethyl, 2-methoxyethyl, methylamino,
ethylamino, or dimethylamino;

R represents hydroxymethyl, aminomethyl, methylaminomethyl,

dimethylaminomethyl, 2-aminoethyl, or 2-methylamino-ethyl;
R®° 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 O;

p represents 0 or 1; and
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5 NN 7. A compound according to any one of clains 1
to 6, wherein Rl represents hydrogen or nethyl. 10 8.

wo@onpsend according to any one of clains 1 tBCEIB2007/050070
wherein Rl represents hydrog&r 9. A compound
according to any one of cl ai 1to 6, wherein R1

. resents a | gro 15 10. conpound

i GG PIBRLED sk SRy Braddiar@rtosestyl Saer o n o
represents an isobutyl group. 11. A conpound
accordlng to any one of clainms 1 to 10, wherein R3

R'rrepressais bydageneChyialkybtannialogenr opyl, or i sobutyl .
12. A compound according to any one of clainms 1 to 10,
wherein R3 represents a nethyl group. 25 13. A

angodameungreagcording to any one of clainms 1 to 12,
wherein R4 represents nethoxy, and R5 and R7
represent hydrogen, or wherein R4 represents hydrogen

0. 804, ? Bra%%ﬁﬁflﬁg 'fg:c!;%ln 1 %H% el'ln e %&%%Tﬁs ﬂg\gro% Ci4-alkyl, di-

represe

(hpdropp«@d - akyagz-mj4rwky|o amdlngn@roaypmpgl rrBCl-Izt(o:Hg% NR61R62 -CH,-
wher ei n R4, represents a nethaxy dsR5_an B1RE2,

(CHaprNEERR Ty dr e CHalb-MHE R 0542C Chigkt(ChH% W@'S'&) S6ONRC'R

(G GO SHRARTRECAEHY '@iﬂ*y@ﬂ*f%‘“z"m%@"&ée'-3%”%27@”@“*0“2-

NHS@QﬁgenC@NIﬁ:ﬁ%ylhygrmqyp hyBird6/-Céu-atkopg i nid(hyrh:oxy}mg alkyl)-C1.4-
t 12, wh

alkesr otalConf 2 BBt etnati oo, "oGkA EideiiRE R, -ocH;

(CALSQRIPRDRS ACODHILEMH N Q- NHISOIRE | abCH,at HFOH) tmzlr?iR“RGZ -OCH_-
wherein R4 rep rgsents hydrogen, R5 re resent o

ChiH) CHaSIE ORI - GO Ho GHTERNEH NSO, NG IR 21 NHEO-RY, o

eund according to any one of clains 1 to 12,
'SQ%@?ERn ‘R4 represents

3. A compound according to claim 1 or 2, wherein A represents

*-CO-CH»>-CH>»-,
( 7 7

or N—~N ,

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

Formula (I).
4. A compound according to clam 1 or 2, wherein A represents
*-CO-CH2-CH2-, 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

o /N .-
T
O—N
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hydrogen, R5 represents a nethoxy group, and R7
represents a chlorine atom 19. A conpound according

W@ 200a/0805¢ne of clains 1 to 12, wherein R4 reprEGEM2807/050070
15 hydrogen, R5 represents a, gethyl group, and R7
represents a chlorine atom &@f A conmpound accordi ng

wdtelbhe beie R Spicaiesras oy et s o 3he gRiobhene group of
For@fuppynd according to any one of claims 1 to 19,

wherelh R6 represents
- (CH2) k- ( CHR65) p- CHR66- CONR61R62, wherein k represents

o Ay ob GRS S8 RnbeieRiim T 2 2o Mok b FEESEE of

claims 1 to 19, Opherein R6 represents 25

- OCH2- CH(CH) - - 4 23. A conpound according to
any one of cl\&i nms to 19, wherein R6 represents
- OCH2- CH( OH) - - 4, wherein R64 represents

hydr oxynet hyl .7V 30"24. A-conpound accordi ng to any one
of clains 1 and 3 to 19, wherein R6 represents
2, 3-di hydr oxypropoxy. 25. A conpound according to
7. cA aiampiguneh @cedmiingDt@ G/ 0865df2claCis | B2007,/ B566:10 R 0dpresents
represents *-CO CH=CH, *-COCH2CH2-, / or NNON
hygr Qr'0FHM he asterisks indicate the bond that is
linked to the thiophene group of Formula (l1); 5 R
represents hydrogen or nethyl; R2 represents n-.propyl
8.0h dasomaund acesrdingtesanyt onayelr olgéns hdo Hyl whetgiy IR represents

h ﬂ [ yl, isopropyl, or isobutyl; R4 represents
Y {fggr gen or nethoxy; R5 represents hydrogen,
Cl. 4-al kyl, or Cl.4-al koxy; 10 R6 represents hydroxy;

hydr oxy- C2. 4- al koxy; 2, 3-di hydr oxypr opoxy;
9. RUCAMRCGAD) ASCaRInGHS4 MY CORPOCHRERS - (i SuRehetsin R' represents a

- CH( OH) - CH2- NHCOR64; - OCH2- CH( OH) - CH2- NHSO2R63;
- “CH2- CONHR , wherein R is 2-hydroxyethyl, 2-

mét
or
10. A compound according to any one of claims 1 to 9, wherein 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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hydroxy-1 -hyd roxynethyl -ethyl,

hydr oxycar bonyl net hyl , or net hoxycar bonyl nethyl; R 61
w7342 epr esent hydrogen; 15 R63 represent sPEEIB2Y7/050070

R64 represents hydroxynet hyl t hyl am nonet hyl, or

2-met hyl am no-ethyl; m repr%@gﬁts the integer 1 or 2;

and R7 represents hydrogen, Cl.4-al kyl, or hal ogen. 20

26. A conpound according to claiml or 2, wherein Rl

15, @R ICBRHURdNYEHRER] t‘éramﬂ%h@%f’ clB#ns qpfcﬁ‘%?”%ereln R* represents
I sobutyl, R3 repreSents drogen or nethyl,

hydmg@s@ndﬁ &yt RO geprespat amethzyl greppesent Cl. 4 al kyl,
R6 represents - QOCH2- CH( OH) - CH2- NHCOR64, and A
represents or N-N ON NO 25 wherein the asterisks

16, rﬁdlc@mp‘buhaea&swﬁdm ht@tamys onengfedalres tiheo thi pleesia R* represents
" gr oup of ornulg (1). 27. A conpound according to
Yy

rRE&H, ﬁngeﬁe@ﬁ!d&ﬂl fre@rmsenbargemyﬂ)gm| sting of: WO
2007/ 080542 PCT/ |1 B2007/ 050070 105
3- (4- hydr oxy- 3, 5-di net hyl - phenyl ) - 1- (4-i sobut yl - 3- prop
17y|A chmpdmﬁd aeoordingpioopeynone; of claims 1 to 12, wherein R* represents
- di i sobut -thlophen Zga 3&4 hydr oxr¥ 3, 5-di me
hy{dpggen_, éﬁp{gseng}@ﬁ@{ BHgrogp, an r presentsa ethyl group.
1- (3, 4-diisobutyl -thiophen-2-yl)-3-(4-hydroxy-3, 5-di ne

t hyl -phenyl)-propan-1- one;
183-A 4:0(‘r(pf6)mﬁ ScczdurdmgrtoxampmpothlaBn§-1dtmﬂf2hy\Ihere|n R* represents

h 9?996?2{511 §ﬂ4 nf;? MLQX%E@)LPDY and R’ represents a chlorine atom.

3-14-((S)-2, 3-di hydr oxy- propoxy) - 3, 5- di net hyl
-phenyl]-1-(4-isobutyl-3,5- 10 A
19diAneompounti agaesaing - il anyppoga@f ¢laisne;1 to 12, wherein R" represents

e R eRiRn § P8 aftantar a0 K sSGRELH s ol prom.

- phenoxy} propyl ) -acet am de;
N-(3-{2-ethyl-4-[5-(4-isobutyl-5-neth 6
20. thhicoptponing- @,(pgorgmgzt04§a@y(9@ieaqfoplagn§,|1] tq;19 wherein R® represents

-(CH2)k-(CHR®®),-CHR®**-CONR®'R%,
21. A compound according to any one of claims 1 to 19, wherein R® represents
-(CH2)k-(CHR®),-CHR®*-CONR®'R®?, wherein k represents 0, p represents 1, and

R® and R®® represent hydrogen.

22. A compound according to any one of claims 1 to 19, wherein R® represents
-OCH2-CH(OH)-CH2,-NHCOR®,

23. A compound according to any one of claims 1 to 19, wherein R® represents
-OCH2-CH(OH)-CH2-NHCOR®, wherein R* represents hydroxymethyl.

24. A compound according to any one of claims 1 and 3 to 19, wherein R®

represents 2,3-dinydroxypropoxy.

25. A compound according to claim 1, wherein
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- phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de; 15
WOR(30$@B42t hyl - 4- [ 5- (4 i sobut yl - 3- et hyl PCT/IB2007/050070

-t hi ophen-2-yl)-[1, 2, 4] oxadi Zézﬁl -3-yl]-6- nethyl

- phenoxy} 2- hydr oxy- pr opyl ) - ydr oxy- acet am de;

Ar% éﬁgxﬁ?(é%w °%’c§'c{H4éH°’-(4 i sobutyl -3-propyl-th

propyd - 2, 6-di net hyl - enoxy} propyl ) - ac,gt am de;

N ({4 3_-—(3 4-diis I Lh+ opheh: - 0X0- propyl
1- A\ 6- di ffet hyl -phe)ﬁzyfz { §7

2- hydr oxy- pr opyl) 2 y- acet am de

2-hy ro -N-(2 hydro y=8N{ 4-[ 5- (4- |soblt>|t—y+C)3 mathyl

-t hj o é H‘]rﬁoxadl azol - 3-y| 6- di et hyl
whqgﬁ@n psﬁe,ngb |||)1 igater gend that is link d to the thlophene group of
(J% ¥droxy 3-{4-[5-(4-isobutyl -3-nmethyl -t hi ophen-2-y
1,2, 4] oxadi azol -3
R1ynebré’.5eﬂ3rt$ihmbgehqmmetbyy} propyl ) - 2-met hyl am no- acet am

eﬂfﬁﬁ%’iﬁ/”]@?@yl{% I$QRUY. i sobut yI - 3- net hyl - t hi ophen-2-y

R?’I repkdsehitdth eAZRlettR, ethyl, n-propyl, isopropyl, or |sobut I
4y f d.?r%’? yl -phenoxy ypro%ym/ acgt a% v

3epnes[%ﬂq hydrogentoy Imathay; hyI
st hi 3, -2-yl]-2, 6-
R RN Biibekn; Cir sl L B2 8em”! !
R63re{p4es§&Tté (5)%1 rﬂ/dr@@bgﬁ XJa’erStyOQrB?ﬂm?/dbdx)/pEdpo&ydr}@&&Q ~(CH2)m-
i azol di met hy| - 13({32 64,
Nl-d,(a@,lﬁ)x,y}rég}l-bﬁﬁ(pm SHIEFNRY'R®; -OCH2-CH(OH)-CH2-NHCOR®™; -OCH,-

CHOA PRSI e SR PRICTRE gl b Aoy, 2

hy\z}&@gﬂwaﬂﬁ@ﬁﬁatlﬁ’ﬁﬂthﬁZB@d’rb&ﬁ@ér’banylﬂrﬂﬁhyl or methoxycarbonylmethyl;

3" di i sobutyl -t hi ophen-2-yl)-[1, 3, 4] oxadi azo
I-a@dﬁ ép@-séf‘hﬁqugenphenoxy} propane- 1, 2-di ol ;

% rﬁ"eﬁﬁT hydr oxy- 3-{4-[5- (4- |sobutyl 3- et hyl
|op en- - [1, 3, 4] oxadi azol - 2-yl]-2, 6-di net hyl
R péeneseyis- rpﬁdvamemgblrmthwamlﬂomethyl or 2- methylamrno ethyl;

-i sqbutyl -t hi ophen-2-yl)-[1,3,4]0

m Seeastis-BeyTieas! §.0rg: ang
Rﬁ@@?é@én@ﬁ%‘r@@éh, &: aflyPorHAIGBH.) - 2- hydr oxy- acet am de

2-hydr oxy- N- ( 2- hydr oxy- 3-{ 4- [ 5- (4-i sobut yl - 3- propyl -t h

i O - 2- Yl : : - 1
26; WRBHiGU aoearoingy I oo b reRnyhepsia By EsSan juggogen or
m@tﬁ IafR?dmpresents isobutyl, R® represents hydrogen or methi/l R* represents

3-{4- %5 (3,4 dllsobutyl-thlo hep R

hyggqgenz Rr1and d?d,rp@re@ent Ci4-alkyl, represen S OCH2 CH(OH) -CHa-
NHCOR®*, and A represents

O e E /N U N\ .
DG
N—N O—N

N—O

wherein the asterisks indicate the bond that is linked to the thiophene group of
Formula (I).

27. A compound according to claim 1 selected from the group consisting of:
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10 phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de;
3-{4-[5-(4-isobutyl -5-nethyl -thi ophen-2-yl)-[1, 2, 4] oxa
Wele@z2080582 y| | - 3- net hoxy- phenoxy} - propane- 1, 2-BECDIB2007/050070
2- hydr oxy- N- ( 2- hydr oxy- 3- { 4- ;85 (4-i sobutyl - 5-net hyl
th| ophen 2-yl)-

§e(44] d' ¢ Oé 20 iR SR X - S Y b S PO AR S5 By -

Fxgpayﬁﬁpxy N—(2 hydr oxy- 3-{4-[5- (4-i sobutyl -3, 5-di net hy
-t hi ophen-2-yl) -
[ 1, 28 doiisokutytthBpnen-2yh-Ji4rbydipixy shedirgihypbpbenyl)-- a
rcetam’de; and salts of these conpounds. 28. A
d according to claim1l selected fromthe group

consi-&, 4-dgsehutyl-Bbphen-2-yl)-3-(4-hydrox 35d|meth l-phenyl)-propan-1-
N-((S ?3{26d|ethpyl gg(gllss/obu%/yl yf) Yi)-prop

ON&; hi ophen-2-yl ) -

[1. % G4l @é? éfgw!y'dFﬁ)@ﬁ/térbBBerB%,%}di%’e'f%ﬁ-rp%)é}l]yﬁ-ﬁQ@Yilsbbgt'yh-%-propyl-

dr oxXy*-a

thl%héﬁ)&-)’d)—b&ﬂdﬂ Oiomed- [ 5- (4-i sobutyl - 5- et hyl
-t hi o hen- 2- oxadi_azol

pheo’n ) zigﬁwésaxymres%m )35 rq)megwpié]@&ﬁ{ﬁ@teig%kutyps,s-
d.#eﬁ{yﬂmépﬁ% QI.%I)O{)R)p% fohé i sobutyl - 5- met hy!

oxadi azol 25
3- yI2]—hﬁdey-Ihy(2 bidnoay3-{R[5hidisobytybSenethyi-thidghizro2yy ac
H%‘ﬁﬁxaeqe 032G A el LRI BrPRN BRI 2- 1) - [ 1

olicBrrla- [N_()4L|l?o§utyl -5- methw thiophen-2-y)-[1,2,4]oxadiazol-3-yI]-6-
rret hyI phenyl } - hydr oxy- et - propi onam de;

methmf@h@aquwam)row hmydak&hsd'{mcyfwmidﬁobutyl 5- et hy

pht&ﬂ &g%“%g}yi dsg@ Sdody Ao S@F‘ﬁﬁ’éph%r%’b]y|)2[16zi?om58"é‘éol 3-yl]-6-
m&h?Nﬁfﬁ@chNZ(NﬂroZy de h§d|{o4cyiéi:e(témicfeobut yl - 5-met hy
th| op en g‘p oxadi azol - 6- di et hyl

@hydr@gm?a{ﬁ f4-isobutyl-3- propyl thlophen -2-yl)- 3 -OXO0-

pf%ﬁ %h@ Fgﬁé[”fé)l% %‘%Ya?aﬁ?%?m §| ]me Esh?/r{et hy!

phell@r%}d[%(wetnrswum tmabherﬂ2*3&)43@»@-@09?'?21Gidi:métﬁfl-phenoxy}-
2007/ 080542 F’ﬁ;’ | B2007/ 050070 107

RYQrExy-PERY)-€1 QTQ)W ?‘?ﬁ?@'qesobutyl 5- et hyl

-th
p&gﬁi&&%rﬁy At g%f&fm %68 O):(syr}ﬁlgc tHTS@’ﬂBH -2-yl)-
[1 N—ﬂaxwaz@x&yﬂ%drm&mwbphgmoxy} propyl) acetamlde

o0 N2 i aid B Rk s maiiopge 23 2 4loxadiazol-3-
yl]= Pb?ﬂﬁgihwfﬁ_ﬂelgémgﬁr@;gl) OZ)?methyIamlné) a%et?gltlndbut ot I&y
| tzalr]quéyrl\ig :;rH [5-( |sobutyl -3- methyl thiophen-2-yl [1 2 4]0 azol-3-
yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
3-{4-[5-(4-isobutyl-3-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-
dimethyl-phenoxy}-propane-1,2-diol;
3-{4-[5-(3-ethyl-4-isobutyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-propane-1,2-diol;
3-{4-[5-(4-isobutyl-3-propyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-propane-1,2-diol;
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[1, 2, 4] oxadi azol - 3-yl ] -2, 6-di net hyl
- phenoxy} - propyl ) - acet am de;
WQ20056816x%/ - N- (( R) - 2- hydr oxy- 3- {4- [ 5- (4- i sobut yPEBIB28071150070
| -thiophen-2-yl) [1,2,4] oxa%glzol -3-yl]-2, 6-di net hyl
phenoxy} propyl) acet am de;

A i RS B b1 Oxagag 2 4l Ab fymethy-

ph‘eﬁBﬁ%Oﬁ%ba ahysligary - propyl ) - 2- hydr oxy- acet ami de;
2- et hyl - 4 [ 5-(4-isobutyl - 3-net hyl

-t hu%bym‘nxx&hy(a hydroxy 8-t Ed (4daisobutyd-3ympthyl-thioplyen-2-yl)-

1 R RP BB SR b m kaReshfe
-t hIMWW{Q-(yJe)hyﬂ-hrlgo%t?KﬂﬁbW 231yh]3 ﬁ]di@tlfé)tbl 2- f@_z’&
phenoxy} hydr oxy- prop E hydr oxy- acet am de;
dlrnetfxykphanw}c%hmr@xamrgpxlk r@@ktmwacgaﬁé@%yl

5! RUFREN oy S PRI ARBbU 3 propyl-thigphen-2y):

[1 St4oxadiazol-2-yl]- 2 ,6- dlmethyl phenoxy} propyl)- acetamlde

N-((S)-3- i ,6-d |__et yl - 4-_85- I sobut y| - %
-t hi ﬁ,—ézh— @(%,ﬂ)dusobutyl thiophen- 2 -yD-[1,3 4]oxad|azol -yl]-2,6-dimethyl-

gt A Spbe gD 10 props )21

i et @{4—?5—(45+Sobuiyi}6kruemy+ B}lqmdfrylz—}ﬂ)h[kmh}ﬂxaﬁka;zbl B-ye3-methoxy-
ph%P82 4&3@5?@2'&% yl ] - phenoxy} - 2- hydr oxy- propyl ) - 2- hy
N- ( (25& k%rﬁfil}fi%dr{i)xb? §l44r5 (ipi%bmw 8- rﬂBiHW'chlophehr;/ -2-yl)-

-thlop en oxadi azol

11 2 oxmtiarol- Vi elhayhansa-aybacaiemidamnod

T heapilRk s Ta sy 2 i PEBEhYYI-S Tty pygenen-2-1)
[1 2rxt]@mmio|23 EWIMEthgPhendayioeN ) adsahadede; 25
??s 2- hydr oxy- 3-{4-[ 3-(4- |sobutyl 3- et hy

hydr ox
and S&Iiﬁlqiéf%%ﬁegoryppunqq 2, 4] oxadi azol - 5-yl ] - 2, 6- di net hyl
- phenoxy} - propyl ) - acet am de;

2- hydroxy- N ((R) - 2- hydr oxy-3-{4-[3-(4-isobutyl - 3- net hy
28. A-h¢dlhp@h&11} aéequhg[tb,cf?aiﬁj gsetﬁomfroﬁrmb]grauﬁcdhmetimgbf:

- noxy}.- pr -acet am de; ,

Pl B kgt spbuy - pethunigeBen v, 5. i m

t =B R 5 s I nEl yl
[1 ,?béﬂé%%(y%@g.irlgg-ypﬁe}ﬁg)é%}%ﬁgggg)@perﬂV—&-flydrgxﬁaeeﬂaWﬁH@,y

2- hN((@QyB—{\Z;()IOIByG -2-[By(drisotyutg-3-mdtBylthidphebt?-yl)- 3,254 dkadiazol-3-

|- t hi 6- d t hyl
VIS Aoy P ke s L St asaimnse:
PCT/N- @(%goi g@ém@méx [50(& -isobutyl- % metlhylgthlopdhen -2-yN)-[1, 2 4]oxad|azol

3. é; 3-(4-150buty met hyl -

-whoangihyl- ghg&@cy@ﬂob rpxg-propyl)-2-hydroxy- acetamlde
3-{2-ethyl-4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-6-

methyl-phenyl}-N-(2-hydroxy-ethyl)-propionamide;
2-hydroxy-N-((S)-2-hydroxy-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)-

[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
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]oxadiazol-2-

yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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met hyl - phenoxy} - 2- hydr oxy- propyl)-2-hyd roxy-acetam
i de;
W(quoqmos&{z et hyl - 4-[ 3- (4-i sobutyl - 3, 5- di met hpCFIB20@150070
en-2-yl)-3-o0xo-propyl]-6 net hg
- phenoxy} - 2 hydr oxy- propyl ) - 30 yd roxy-acetamide; 5

Nl s e R g5 s iSobutyt 5 Methyihioprien-2-y1)-[1,3 4loxadiazol-2-
yl][é'-n?etHJICﬁ%'o%}lh h?g/d)/éﬂy ﬁrdﬁ?F)@hyc%ﬁ?%lé}arﬁrdB}’dr OXy-pro

ydr o acet am
N ( (N?IZ By@@éfﬂ bydfoxy'[r@imdﬂt@)dbat{ﬂ’r[5-2{458@bu’f¢|t5ry1\eth}firtb|@phen -2-

RS Alpkadinapl2 20 meivrRDRYYHBRRRIBISTIOS hy i oxy- pr o

| 2-Rydrpdy- oKy SIoeh % 4-[5-(4-isobutyl-3-methyl-thiophen-2-yI
pyh)z(-zlrod>2rlzs § %ﬁgr%)?%{ [ ( I[SO %X |srr(13%utyyl IOSP Sendl r¥1)
[1 354&9}(&1@@;@@@ -glpnyethybp enoxy} propyl)-acetamidé;

1,3, ﬁ%c%%‘?'r\?((?é) "2 Ydrbx-30 s BLRYb RN S ISR I GRYEN-231)-

cet am

[12tﬂ¢flﬁ?ﬁ¥olb%] (/IQJR),G afmet@ybﬁwelﬁoxﬂﬂrépy(lﬂacetehudgl 3,5-dim
1, Ak el 4] 43 isoouly i -mathy hisnbiess3 YU ddipxadiazol-3-

yI]iC@ )ﬂepf]qlng% f«@hﬁ(é ch%/ SloY)-An{Rokd-dceiHiy! - 3, 5-d
[1, Nma&w athyl-475y(4} isebutgt-Bynethilethioprien22-y)di Pxdjopadiazol-3-
VIR e oM Bt poy Gy agetpmice;

i ”Etmﬁ(}sﬂdﬁ{?eﬁlerb -4- [51()1 sisobutyl-3-methyl thlophen -2:y-{1 2. 4loxadiazol-3-
1,3 oxadi azol - 2-yl] - phenoxy} - 2- hydr oxy-pr o

ylfrmetiylhenoxy}-adedseyderopyh S

o1& b ds B RS h ey PR 4 911 2 pyadiazol
3- )JJLBCmBﬂhyI phe@omazr Rpdreuy ipeaby 2 asaestyald ctamidd;
er eof armaceutical |y ‘acceptable carrier.
Eul

30. M((@drﬁ::{ﬂjﬁﬂil%t &ﬁi@l&@%ﬁ wwﬁhl@pherﬁr@ Wto 28,

r or
1 e P T A2 PO ARS FROBM2 b G Gitge:
for N- g(m 3e2,6- d’r@tdyk;m:pdl |s|o’bhtyll$memrﬁylah|ophpnmqyl)
accordi n one of claims 1 to
1 SrlPraRiatR Sul Phedeedot- auﬂ@xyaqrppwm@rwmxx apetoppide;
pr e | L f
e oV hB Sy AR TIN5 Mg fn A 4 11,3 Bbcediazol-2-
yl]ef‘sgt&thyaltmrteﬂmym heydraotprogty D R - hymrow&awtatmmle WO
2007/ 42 PCT/ | 7/ 05007 9 32. The
2O UE (ot ipd s Feh ke i B e VD Herpciazol-2-
yI|B-nflitBRATRRM0RY}-2-hydroxy-propyl)-2-hydroxy-acetamide;
2-hydroxy-N-((S)-2-hydroxy-3-{4-[3-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,2,4]oxadiazol-5-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
2-hydroxy-N-((R)-2-hydroxy-3-{4-[3-(4-isobutyl-3-methyl-thiophen-2-yl)-
[1,2,4]oxadiazol-5-yl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
2-hydroxy-N-((S)-2-hydroxy-3-{4-[3-(4-isobutyl-3,5-dimethyl-thiophen-2-yl)-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-propyl]-2,6-dimethyl-phenoxy}-propyl)-acetamide;
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di sorders sel ected fromthe group consisting of
rejection of transplanted organs such as ki dney,

WO paogogoskzart, | ung, pancreas, cornea, and skiPGT/IB2007/050070
graft-versus-host diseases g ught about by stem cel
transpl antati on; autoi mmune é&drones 5 including

pondl Ghaeal ot aSortih S5 ielbAaB et LR RraTopy-6-

mERY-BhEnoRILUAREbRy-pRASI) A 8rN dtithinfe; t hyr ol di ti's

such as Hashinoto's thyroiditis, uveo- retinitis;
at o C(R)r%é’éedfsfléd&ﬂasobwwm ﬁr@metmdfthlonbema yl)-8-oxo-propyl]-6-

Bl P 2B ol RB LU EHARRE  cver ana

poStN-{ (F)e3-{2- @hl@rcﬂhf{ﬂf(ﬂhlé@cﬂftgm Btdifmetis@lthidphdR-2cancer s
and tunor netastasis a conpound accordi ng

[1. 2t laxgdigre -/l érarity-phegord; 2- bvd@Xymfapw&r@éwdr%y B9etamlde
00RO 28 iord NSREAcol 81§ B HEARIALL A Of .

phar i on use |
[1.8,4]bxadiazeolr3 yﬁ%emethyﬁ@eehexys}(ﬂ-hyﬂMyfﬂropyll)-lzehytﬁogj aogtamide;
conS|st|ng of |nnunosuppressants corticostero

NSAIZN¥Irogy bt (&2 g 3- “A23rd<bahutybp Sedimethyl thlophen -2-yl)-
t t oki
1,3 0RdiBES 2 s DRy O o ot ey o ne
rec@shyﬂrsxy-ﬂ\b((ﬁ)#ﬁehyﬂrewe—@t—{%[r‘j (@risobeiyt-BEndinadthyl-thiophen-2-yl)-

b e R T
grotNl(mtBi{z&thwms (hhs R?n% dlfne’ﬁ%ffH.b@héhJ?)ynR S R8
rein are as defined

[1 x3| %iomcilazdrmytw m&thyé@he@eny}SZ hg@l@pqy propyiERAydroxy- acetamide;
an COOCH2CH3, or -CN;, and salts thereof. WO 2007/080542
SCT/ | B2007/ 050070 110 35. A conpound sel ected from

t he NN (@3- (RB8IyEUL[BY4 980U mbemfet - tHﬁ@ Aoh2-¢)- 1)
(g’ {Zﬁ y‘iCI—[IZQ( CHR%S OOO -7 “
1, 3 4]oxad|azol 2 yI] 6 methyl enoxy}- -hydroxy propyl)-2- hydroxy -acetamide;

and salts of these compounds.

29. A pharmaceutical composition 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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R2 R3 R7 Fornmula (I11) 5 wherein A R, R2, R3, Ra Rs
R65 R66 R7, k and p are as defined in claiml1; and
W@ 200088@ser eof . 10 PCT/IB2007/050070

109

32. The use according to claim 31 for the prevention or treatment of diseases or
disorders selected from the group consisting of rejection of transplanted organs
such as kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host
diseases brought about by stem cell transplantation; 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
pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical
composition for use in combination 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 and 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)

S

\ /

R’ R®

R3

Formula (ll)

wherein R' and R® are as defined in claim 1, and
R® represents -COOH, -COOCHs, -COOCH,CHs, or -CN;

and salts thereof.
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35. A compound selected from the group consisting of thiophenes of Formula (lII)

R* R®

1
R ) A (CH2)i(CHR®®)-CHR®5-COOH

Formula (lll)
wherein A, R', R?, R®, R*, R?, R®*®*, R®, R’, k and p are as defined in claim 1;

and salts thereof.



