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"1 ACT 115A Novel Thi ophene Derivatives 5 Field of the
invention The present invention relates to S1P1/EDGL
receptor agonists of Formula (1) and their use as
active ingredients in the pr$parati on of
phar maceuti cal conpositions. 'The invention also

AC qg gr ns rel ated aspects including processes for the

ﬁ g ration 10 of the compounds, pharmaceuti cal
conposi tions containing a conpound of the Fornul a
(1), and their use as conpounds inproving vascul ar

NovehTthioplreneDerivativesdul ati ng agents, either al one
or in conbination with other active conpounds or
therapi es. 15 Background of the invention The hunman

. imune systemis designed to defend the body agai nst

Fieldpfthgrinkenfion or gani sns and substances that cause
i nfection or disease. Conplex regulatory mechani sns
Theepregent tivehtibh eclaten tre STEIPEDS ictepirgrjeeikteadiFginula (1) and

the intrudi ng 20 substance or organi sm and not
the‘éb‘éﬁrﬁsﬁ aglhe ?ﬂ%‘f" dients wothe e'a%@@gaﬂqm@%ehewwttcal compositions.
Theqﬁ%}ﬁgﬂ\l;i S0 %ﬁc%@fﬁgggﬁag% %gpg@gtiﬁébﬁth %ﬁﬁgpﬁ@preparatlon
of thefctcannwruﬂsy phespareetical sempoertuongamntmaldg, at bsmpeund of the

nt da Wth current treatnent, =

Formnia, b @t Bk wsgean) $9mEaA dSBINe arulsbdpngtion and as
lmrrﬁ}PubHddUlétﬁlg ea?énté Oéltﬁfe?célbﬁﬁsof Sm""'c%%b?ﬁzy '\Mi‘tr?5other active

conprom se ypi cal drugs 1n this class inc
conmandseapthefepte@hu oranbuci |, cycl ophosphani de,

cycl osporin, or nethot rexate. Corticosteroids which

reduce inflannation and suppress the inmune response,

may cause side effects when used in long term

Backyeaiuing gif thdlgneéwtiohdal anti-infammtory drugs
(NSAI'Ds) can reduce pain and i nflammation, however,

Thetﬁlﬁﬁar@)&hhﬁlﬁe éﬂnd@rcﬁég@'néd #8 defehnBChe: hotly ?1 a%ainst foreign micro-
Al'ternative treatments Include agents that activate
orgastism$ ckd subetanges sthgh aiausg. infaclibh yora disezse c Gigropled sregulatory

it h i nMminono n erties
mecighrirRaRA e ol BRSTsbaRse U (A dhten, againgt dbe intruding
substhhester YRIntbrs | 4HY frﬂo@&s@dh%t'tﬁ@f RY&. QNI cases, these control
treatnments of uncontrolled inflanmmatory di sease. 2

mechanisms f kg mmg@@% ﬁﬂﬁnﬁ@lﬂ@m@lﬂnﬁ)nfﬂﬂﬁ?@nﬁﬁ%t capmdeeeiop. A

- conseIRRAPE ol tie (AUBAEE Rt e BhT Ko B spypre. prgan. el

tlssmmjoirﬁjd%ﬁagm WWith rtunven trteb&‘yleﬁtf ¢hd akbRgimmune system is usually
MUuNOSUppr essi ve drugs, ection occurs nost
Supm@é%f%fén@w the t hedy Br ?P'hﬂé OneERSt ot ditfections is also  severely

comhfcﬁﬂ%@!:l?mf és:élgprgg\}#e lﬁekrﬁgtbﬁg?emcﬁ%a%nsé‘é Bllu’?ép chiorambucil,

appen imo n years a
cycléphmsphatiides cytlospotin, tdr retooirdade. lmn“homtemm amhach reduce

. ¢ CO nl sed to give maxi num protection agai ns
Infla T GREuTHRRSSRT M STTR& TARPRIFeCT®) Cailpe e effects when
used i deffh Lt@éatkhﬁﬁ' Nenkiefaidal %ttrlﬁﬂgfr%bﬂﬂy Qrugs (NSAIDs) can

transp ant ed or gans interfere wth scret
reduicat paioekhd| inflapumaticny showedre they iaxbibibcoosiderabipeside effects.

At Bty TS Bk s ek e et BRI AR o YerePRRES s ne.
FK506, which interfere with cytoki ne rel ease or

Orally @itk dghpededivitRrimmsuRsmbeliating Brétssrtivd | withduihdddhpromising
nucl eoti de synthesis; or 15- deoxyspergualin, an

IMMYRR i KISPERSES qlrgjj%@lg,tr@dgpqa(ﬂ esidat eBests nwould s:gnlﬁcantly improve
current treatments of uncontrolied inflammatory disease.



The beneficial effects of broad i Mmunosuppressive
therapies relate to their effects; however, the
‘general i zed i nmunosuppressi on which these drugs
produce di m nishes the i mune systeni s defense
~agai nst infection and malignanci es. Furthernore,
standard i munosuppressi ve drugs are often used at
hi gh dosages and can cause or accel erate organ

In therdigld Suataany tiensplaotation offiel Moat fimpyineaserionset sk be
vi,de d
sy BEE AP TRBURC BpeldF ERGAY bbb SRy
exp\ﬁhemﬂé sorhb eejastiar esswhel lthmrtaettﬁen@ﬂnmmbanp;irssswe drugs.
linked to the thio f For mul
Relp e cesia mest BEaPRY meDe gy Bokeat gl dginsplaniatiap, but
rejeefi or?bPhélodeB%aﬁ eEECREPSE hﬁ!‘tﬁ%géﬂevé%yéﬁﬁraﬁ‘&@ Réahsplantation.
et hyl, or nmethoxy; R5 represents

Com@ﬂaz 1EHeS mipNiasthzes 1or fopTipgdicaions) arerponymeohRresed to give

ma)&@:@ %ﬁg&ﬁ?ﬁ é&ﬁmgrﬁ% RS effects. Current

standadd mugmuyecaz@ltnedt Mﬁ)e;éctmofylransplanted organs interfere with

dlSCé%t%blaf[?C%@ll%/ O(F%{[I{ar old di g¥ %fét[v??gﬁ to¥ T'-type o?ff B-type white blood
cellé Bapdl&OXyr atehi @'rdb@ )ard- RYEIBESUA, . daclizumab, basiliximab,

(2-carb li dinyl)-3-
eve@lnwsggéb?ﬁ%[&b;Chhpm?ﬁ?res%t%olﬁg@%me ralgasex9r signaling;

azag?(_ r roxy @Wl}ﬂﬁk b hich, mhllbt(t nucleotide synthesis; or 15-
deoXySbedg Uiy am yrpvitoio>of JeLaiohy/tdrctu'f@rentlatlon

The beneficial effects of broad immunosuppressive therapies relafe to their
effects; however, the generalized immunosuppression which these drugs
produce diminishes the immune system's defense against infection and
malignancies. Furthermore, standard immunosuppressive drugs are often used

at high dosages and can cause or accelerate organ damage.

Summary of Invention

In a first aspect, there is provided a compound of the Formula (1),

R® R*

Formula (I)



2b 3- net hoxy- propoxy, -OCH2-(CH2).- NHSO2R51,

- OCH2- CH( OH) - CH2- NHSO2R51, - OCH2- ( CH2) m NHCOR52, or

- OCH2- CH( OH) - CH2- NHCOR52; R51 represents Cl1_3-al kyl,

met hyl am no, ethyl am no, or dinethylam no; R52

represents hydroxynethyl, 25hydroxyethyl,

2- hydr oxy- 1- hydr oxynet hyl -et hyl , or
whegei®- di hydr oxypropyl; R53 represents hydrogen

C1_3-al kyl, 2-hydroxyethyl,

2- hydr oxy- 1- hydr oxynet hyl et hyl , 2, 3-di hydr oxypropyl,
A raprefnty MO0 H.CHL(,CICH-@HkEHs ar boxy) net hyl , 2-

carpoxyethyl or 2-(Q0 _5- alkylcarboxy)ethyl R54

represe hydrogen or yl; mrepreseni the
i nt et ,/i oby 2, n repr enf§\ -1, or 2.,and Sl
represants thyl’, ethy alogen and\sal t

t her eofp-dmNa second asquL{)there i's pr
phar maceuti cal. conmposition conprising a conpound as

defi ned %pove or a sphar eutically accept bl e salt
there%g/ _.a-phar race nﬁ%zh%y .acceptabl rIBP

In a t\hird spect t her ovided a c npouﬁﬂ ,
define or a pha tlcally accept abfe salt

thereof*”UN a phar maceut reatN conposi ti on ef i ned
above, for use as a nedicanment. 2c pharnaceutlca
COﬂp05|toon for the preven |on or treatnment of :
di“se disorders.as ted-with an activated
i mmun sst | ora f|ft ct there is provided
t he us® of /fa conpound as def ned above, or a
pharmaceutical |y acceptaN € salt thereof, for the

wheP&iRRAE AskQRKkS lindic B BBSEHA ihatlis HKTROR ﬂabqn[obﬁén@??oup of
in conbination with one or several agents selecte

Formulenfl he group consi sting of i mmunosuppressants,
corticosteroids, NSAID s, cytotoxic drugs, adhesion
nol ecul e |nh|b|tors cytoklnes -cyt oki ne i nhibitors,
R’ repieskniseCyealept or ant agoni sts and reconbi nant
cytoki ne receptors, for the prevention or treatnent
of di seases or disorders associated with an activated

R2 rém@g@ﬁtsqw(@jgn lﬁ@ﬁyu@t@tm of the invention The
present invention provides novel conpounds of Fornula
(I') that are agonists for the G protein-coupled

3 r DGL and have a powerful  and

R %ﬁ&g@fggpﬁﬁ? rﬁmmom)dulatlng effect which is

achleved by reduci ng the nunber of circul ati ng and
a infiltrating T; and B-lynphocytes, w thout affecting

R TEREPPD tﬁd{"aﬂhglt’ FHW? t#‘ Yoor expansi on. The reduction

of circulating T- / B- Iynphocytes as a result of

S1P1/EDGL agonism possihly in conblnatlon W th
et N S R ol T A e Pt Or Y oty

(CH%) fr\ﬁaﬁd:@w?asﬁcggg)useﬁm B, NREORPEL AL S'QONR“‘%@S co-

onpou to“treat uncontro
NHRf hﬁmttmy aﬂehélayk}Qaa@tyloh(ﬁmadwyvmmhﬂmyl) -2-acetyl, 1-(3-

poynet o I§ : q ds of %ﬁ PAesENL N
carbgd S8l Siar o el Bra PR rel e PR aow of Soarapo-
pyrrelidig)- ano;hiohylng (3- dé%dxy%@jrrmﬂtnyﬂr&ptdpidwyo\hydﬁ))@ h§eroxy-
i mmunonodul ating therapy with a_reduced propensi
reAlku iy

5

Co sony Ry dihy- P o2 S AP POy, 2 “Rydroxy-



3 i mMunosuppressive therapy. Furthernore, the
conpounds of the present invention can be used in
conmbi nation with reduced dosages of traditional

I mmunosuppr essant therapies, to provide on the one
hand effective i munonodulgting activity, while on

t he ot her hand reéeduci ng end organ danage 5 associ at ed

3-mdthidxyhirgpety, doSes-(GH, Bi-NhGD.R° |, rOMHhsCi(DIds SHgNHS O.R®! | -

r LT rvatign L hpr. gbhelial cell
Ocﬂa;dgazkﬂdg@f;?ﬁ%g‘a@stb&ﬂ'éﬂ'gg(Wﬁ?&%gil& » activation
provi des additional benefits of conpounds to inprove
gvascular function. The nucl eotide sequence and the
R” aepresenisi(@-sglhenetytasaine hethlarine, o1 dimetbgamioo;
receptor are known in the art and are published in
~e.g.: Ha, T., and Maciag, T. J Biol Chem 265
R% (rape8ntsIB28e:881shy IO 1/tiF 888/, i2+hid eked -Hyd réomedtayl-ethyl,
129&};3{ WO 99/ 46277 published 16 Septenber 1999. The
Or 25 CEHAPXYREPPEE £ i cacy of the conpounds of Formula (1)
are assessed using a GIPyS assay to determ ne EC50

5;val ues and by nmeasuri ngi the circul ating | ynphocytes
R¥irgpreentsdtydsggeasys Corsaalkvlsadwirmaetut. iZohydredsddncrosmethyl-

seg 4 3 . T Qsjﬂ%ltr

ethX&’er gidn@giﬁg[?)gp %ﬁ?ylher%?%a tertﬁlgf efq e@ﬁ@ﬁﬂ%a\/rg?x%rqﬁmy# 2

cartidxyethyl, ot Reuyralkyidabdol)éthyl; ng neani ngs, unl ess _
ot herwi se indicated: 20 Where the plural formis used
for conpounds, salts, pharmaceutical conpositions,

R5* dbsressfts haarbgeReod inkghyliit his is intended to nean al so
a single compound, salt, or the |ike. Any
ref erence hereinbefore or hereinafter to a conpound

m r%fre@ﬂt%é“n(éﬁerﬁsort?. be 25understood as referring ,

SO to salts, especCially pharmaceutically acceptable

n repedsesis @f1, ar2papdund of Fornula (1), as appropriate
and expedient. The term Cl.5-al kyl, alone or in
conmbi nation with other groups, neans saturated,

R® repriaehednehyh ety bphbpgsenr ai ght chain groups with one
to five carbon atonms. 30Preferred exanpl es of
Cl_5-al kyl groups are nethyl, ethyl, n-propyl,

- § so- butyl, and n-pentyl. The term
and%fﬁggl?/%{s?f’. al one or in conbination wth other groups,

nmeans saturated, branched or preferably straight

chain,groups, W th one. faour carbon o i

in ah e B5PRomES & RYigkS M Rplfie: 2R gBeigon comppsing a

confpoahe rasedbfied gpove, of aPhdrmatsuticadly aupsptable gat thiteof, and
ethyl, and n-propyl. Likew se, the term C2_5-al kyl,

a phargaeedically agenripblgtG@aH i t h ot her groups, neans
saturated, branched or straight chain groups with two
to five carbon atons. Preferred exanpl es of

In aCAhBd ahspect gtheupsisaproviddd/la cempoupd| as ndefimegll above, or a

phallrﬁgée%%gllly a@@gﬂ}&é{ﬂe’ saa}‘p%éragf', poq‘nﬁ ydharr}wgceutica[ composition as

defined above, for use as a medicament.

In a fourth aspect, there is provided the use of a compound as defined above, or

a pharmaceutically acceptable salt thereof, for the preparation of a



The term G _ral koxy, alone or in conbination with

ot her groups, neans an R-0 group, wherein Ris a

Cl_5-al kyl . The term Cl4-al koxy, alone or in

conmbi nation with other groups, nmeans an R0 15 group,

wherein Ris a Cl4-alkyl. &referred exanpl es of

Cl4- al koxy groups are nethoxy, ethoxy, propoxy,
pharseeputmabopmpastions éerb theodpreveftiont er mie@ident lobzdiseases or

nat wi.th othe roups, neans an

disqgagapalbah e e et el e le “the « orm
hal ogen neans fluoro, chloro, brono or iodo,
preferably fluoro or chloro. Salts are preferably the

In agfiffty agrestittherst ispradded thbree ehpcompruns asdafiped aggveror a

phaﬁﬂ%@%ﬁtﬁzaﬁ# Eccemﬁblé%raftrihér%gwfm% rb &Ja i%n 3 5 La@eu ical
ers 'to non-toxic, |Inor C or organi c. ac

corrmux:%itmn fbagse erddmmbmzatlelalmth orig or se\erzgj agesH selected from the

basi c dru | nt a m 1
g'ro‘é‘bfoﬁ‘i‘??"%o‘%r H'émEBﬂ%‘b‘lPﬁ d&‘fts Fo?t Séer(’l# gA%ﬁ’t &i’tr?tox'c
drug¥)eadhedi®d embleelle0 giibiford cRfkinEe! rdytokifMigtibitors U Cdytokine

as one or nore asymmetric carbon atons. Substituents

recegion 2giggnnistsnand r%‘ﬁorﬁb'ﬂﬁﬂtgcﬁﬂvnﬁéeﬁ?@g@mfoﬁ thecpreveption or
trea?néntoc;f dideHd s%rgée}dérgra@s %%Eﬁmtl-ﬂ%\ b)%?eoolhﬂﬁﬁt‘f\é Sfstem.
e conpoun ormul a us be present as
m xtures of 5 stereoisoners or preferably as pure
stereoi somers. M xtures of stereoisoners may be

Des%ﬁ@ o?itc?ldtheriu%m known to a person skilled in

ar-t- the—tnvention relates to novel thiophene
compounds of the Formula (1), R3R4A Fornula (1)
wher e 10 re ents *
The prese:%tr?nventén prgwggs no&el compoundgH? Formu]g? %'{Izt are agohllsts

for the G protein-coupled receptor S1P1/EDG1 and have a powerful and long-

lasting immunomodulating 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, mékes such cokmpounds usefui to treat uncontrolled

inflammatory disease and to improve vascular functionality.

The compounds of the present invention can be utilized alone or in combination
with standard drugs inhibiting T-cell activation, to provide a new
immunomodulating therapy with a reduced propensity for infections when

compared to standard
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. Wwherein the asterisks indicate the bond that is
i nked to the thiophene group of Formula (1); 15R1
represents C2..5-al kyl; R2 represents hydrogen,
met hyl or ethyl; R3 represents hydr ogen, Cl4-al kyl ,
Cl14- al koxy, or hal ogen; - 6 R4 represent h hydrogen,
014- al kyl, C1. 4-al koxy, halogen trifluo onethyl or
Immmnasumrwawmapmcw&ﬁreﬁm erﬁP@FRﬂYé}‘i’S of the’present invention

'cang?'doﬁg%{,s Sg?llkc{émgﬁ]%ﬁ?ﬁéc ho! Ke}?{u%@éf' dosages of traditional

QarnNHf’iﬁB%'{ﬁe (fa-Ianﬁh{Gé}DorCI-ﬂhé\IHSWShand effective
(CH2) n- NHCOR52, = - Hg:O?S
lmmwn@@pjgslmg mmm!e _O@dhﬁp\@t@er hand reduting end organ damage

_ass%) @&Cg%ﬁgiy %’f}fr cfgs'g?\é g mt fmmiln?guppresswe drugs. The

obsebeationpofrinproved endyth)ehai eeilenayer fu]ac‘eu@naasaodaeteﬁ\ameﬁwﬂEDm

actnwp%rb prc§4l ! op§&§¥ 9@@}2,’;96% S o comgounds to improve vascular functlon

1(3-car boxy-pyrrolidinyO- 3 propi onyl , hydroxy,
Cl.5-al koxy, hydroxy-02_5-al koxy,
Thedhu¢leyiidosgq@inteaany the amide atidmeguence for the human S1P1/EDG1

echobs B BB . e TR 2 S8R .

Biol @Ebﬁr @652 ngwméawrwd@mssm Publighdd NHOEEBer 1991; WO

1 represents - al kyl, t hyl am no,
99/45652@7{ aputilisbed oﬂﬁdlSmItﬂlVIIme $999. R@%er eptengyn@nd efficacy of the

d
co i yrﬁa*'m)a ??L%ﬁ gﬁh@lﬁlng 8, GTPyS assay to determine ECso

'vaugels3 o|Wr§l %é@ﬁ@rﬁ’d@ | the0 c?%ﬁla&uﬁgr%%ﬁ&ytwruﬁgm rat after oral

ydrioxyet h
adrmnlsjmtlonyFeSmeejxm lmyEmmpIeS) 2, 3-di hydr oxypr opyl ,
car boxynet hyl, 1-(Cl_5-al kyl.car boxy) net hyl, 2-
car boxyet hyl., or 2-(Cl_5-al kyl carboxy) et hyI -R54

The Q@ﬁé@ﬂéﬁn@!ﬂé@gﬁé}elrﬂfeféﬁt anyd hei’énh@lﬁérepmfé@blyhhave within this
i nteger 1 or 2; n represents O, 2, and R6

 disclegiresthe: folloyingogeanings4ualery |0’ihﬁWVl$@| laél@ﬁ’iechnd salts

t her eof .

Where the plural form is used for compounds, salts, pharmaceutical compositions,
dise‘ase_s- and the like, this is intended to mean also a single compound, satt, or the

like.

Any reference hereinbefore or hereinafter to a compound of Formula () is to be
understood as referring also to salts, especially pharmaceutically acceptable salts,

of a compound of Formula (I}, as appropriate and expedient.

The term Cqs-alkyl, alone or in combination with other groups, means saturated,
branched or preferably straight chain groups with one to five carbon atoms.
Preferred examples of Cqs-alky! groups are methyl, ethyl, n-propyl, n-butyl, iso-

butyl, and n-pentyl.
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7 ii) A particular enbodi ment of the invention
relates to thiophene derivatives according to

enbodi ment i), wherein A represents- wherein the
asterisks indicate the bond that is linked to the
t hi ophene group of Formula (I7), and salts thereof

enhodj.ne

Thg sl @%ﬁvh e 8 VAR URS WECHNaT GEOUS, meahs saturated,

brafEReg| 593@} bl)‘/“"ﬁféig@t @g%g‘l‘) fél‘?ﬁg it %n%o‘f@efbﬁi' "ba'ﬂ'S@n atoms,

asteri sk catet Is linked to t
preférab[yheme tgrtb[ﬂe chrifeor atdnas, (9., Candlkyhl Rrefemed @uamples of Ci4-
é? Anot her artlti1 L errbodl rrent of the invention
afkyl roves atoy 3610‘?1 Wb 379 R-9R¥es according to
enmbodi nent i), wherein A represents NI or 8 wherein
the asterisks indicate the bond that is linked to the
Likewisep ke detn deyos-alkykoaloneaoy i) comwast'@int withhetheobrayps, means

satfi3fad crdi et BhrarAShE AT arBled il VBt Ste carbon atoms.

PreféfrédlicXaftiplés of VOLL-8IK) Gréy gs@raﬁsy; Onlwoayl n-butyl, iso-butyl, n-

pentyl, and i |so pentyl.

The term: Cis-alkoxy, alone or in combination with other groups, means an R-O

group, wherein Ris a Cqs-alkyl.

The term C1.4-alkoxy, aléne or in combination with other groups, means an R-O

group, wherein R is a Ci4-alkyl. Preferred examples of Cq4-alkoxy groups are

'methoxy, ethoxy, propoxy, iSo-propoxy, and :so—butoxy

The term C,s-alkoxy, alone or in combination with other groups, means an R-O

groub—, wherein R is a Ca.s-alkyl.

The term halegen means fluoro, chloro, bromo or iodo, preferably fuoro or chioro.

Salts are preferably the pharmaceutically acceptable salts of thé compounds of

Formula (I).

The term "pharmaceutically acceptable salts" refers to non-toxic, inorganic or

organic acid and/or base addition salts, Lit.: e.g. "Salt selection for basic drugs”, Int.

J. Pharm. (1986), 33, 201-217.

The compounds of Formula (I) 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 bresent in cis- (= Z-) or trans (= E-) form unless indicated

otherwise. The compounds of Formula (l) may thus be present as mixtures of
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15

wherein the asterisks indicate the bond that is
linked to the thiophene group of Formula (1), and
salts thereof 10 vi) Another particular enbodi ment of
the invention relates to thiophene derivatives
accordi ng to enbodinent i), Wherein A represents and
salts thereof 15 vii) Another particul ar enbodi nent

stersfoisdnesrisrrepreferabheaapate sierevisopren Miutires &f staseoisomers may -

* oo Geraled e PebsdiBuR o g SRR SRIBETRS  nd Sa 1

t hereof. viii) Another particular enbodi nent of
the invention relates to thiophene derivatives 20
i) The doveuting relatesmio oaeldhiophene raagrHads of the kermula YD),
wherein R2 represents hydrogen %g nethy%4 and salts
t her eof i X) A preferred enbodi f the
i nvention relates to thiophene deyivatd ves accordi ng
to any one oR'the e dinments i) N
represents hydro
preferred enbodi
t hi ophene deri vati “one of the
enbodi nents i) I X), wherein R3 represents nethoxy,
and R4 and R6 Represent hydrogen, and sSgbts thereof
9 xi) Another preferred enbodi nrent of the invention
relates to thiophene deriFormiulagl} according to any
one of the enbodinents i) to ix), wherein R3
rTepresents hydrogen, R4 represents nethyl, ethyl, or
Wh&%gpoxy, and R6 represents nethyl, ethyl or 5hal ogen
“and salts thereof. xii) Another preferred enbodi nent
of the invention relates to thiophene derivatives

A rGaiEpRnts FROrGPPEtEn CRYOHSEER; and Re antl RB

%5 Anot her
s to

represent ﬁ met hyl group, ang salts thereof. ~xiii) A

par t-ikcul & reterred. empetigent_of the_ in BN on_.-

rel at esﬁ ?Wophene deri{at i% accor di ngy\t o gy'one ’ .,
of the odi/ments i) to i), erein R3 repres@gnts

hydr ogenQ-RaNr epresents a Mett1 group, andNR6—N
represents an ethyl group, and salts thereof xiv)
Anot her preferred enbddi mentg of the invéntionSel ates

to thi.gphen efivati ves cordi ng-to amy-gae of\the”
.enmbodi ngnts /) to i.x), wh@rein r epr esent /
hydr ogen, R&/represents a\pet hoxy group, ang, R6

. XV)

represents a'chlorine atonmy an¥ salts there

Anot her preferred enbodi nent of the invention rel ates
to thi ophéne derivatives according to any one of the
enbodi geht s™N) -0 i1 X) ,”~wherein -represents

hydr ogah, Rgrepresxents ayoet hy¥ group, and R6

represekis chlorine ato ang salts thereof. 25
Xxvi) Anot hef® preferred enb0dinment of the invention

'whérginagﬁes atﬁ%n%ki; GRARRE: 48& IDGRL! RS 8 GPREd tBOthEOHdDheRe
(0] the e (0]

Iments 1) to xv), wherein R5 represents
Forayusa (Idi hydr oxypropyl, -CH2-( CH2) n- NHCOR52, -
- (CH2) CH( OH) - CH2- NHCOR52, hydr oxy,
hydr oxy- C2_5- al koxy, -
R @brddanid o Y-offid; al kyl ) - C14- al koxy, ,
%PS- di hyg?'gxypr opoxy, 2- hydroxy- 3-net hoxy- propoxy,
- OCH2- ( CH2) m NHCOR52, or - OCH2- CH(OH) - CH2- 30

R? r’é"ﬁ'%%g%%s h%]r%ggﬁl, hSethesi &Ryt

R? represents hydrogen, Cq-alkyl, Ci4-alkoxy, or halogen;

>

group of



10

15

20

25

30

10 hydr oxy- C2. 6- al koxy,

- (hydroxy- Cl4-al kyl ) - G 4r al koxy,
2 3- di hydr oxypr opoxy, 2- hydroxy-3-net hoxy- propoxy,
- OCH2- (CH2) m NHCOR52, or - OCH2- CH( OH) - CH2- NHCOR52,
and salts thereof. xviii) AnBt her preferred
enbodi ment of the invention relates to thiophene
derivatives according to any one of the enbodi nents

R* ' )egtrgséﬂ’% h&@ﬁfo(;é ﬁ?}(leséni%llgﬁxy,- halogen, trifluoromethyl or

tnﬂa’orambthgmyoxypropoxy or -CI:HZ CH( OH) - CH2- NHCOR52,
and salts thereof. 10 xi x) Another preferred .
enbodi nent of thé invention relates to thiophene

Fe?‘ﬂrbgéﬁ‘ﬂ ﬁ?dr%géﬂ S/glg)x Q:ﬂﬁéﬂkglr@ 9%15},’31%%8;5@[”Bﬂ(l‘ﬁ;droxy-014~

to xv) eprese

alkyd)-By gatiyy,pr-QF toefCHH5-NHIBER (eoe)lmmd(m@eﬁsia—NHsozR*“ -CHs-

(CHeheNBIORTS EFLREFRORR B RNGPET Y, roBRdahBli GanR'ir™. co-

NHRPe Hg?ﬁﬁm&a{ éfétﬁﬁﬁsﬂ)-%c@w;0plhezaea:%e&ywwou@my;)-z-acetyl 1-(3-

accor I Ng t o 'enbodi nent I s wherein A represen
carigoxyNeYrolidinyiharasietyls hel-63-carioysazehdinyBtEPrapiomen d-(2-carboxy-

pvrr@ﬁl«n@b%eﬁn‘ﬁ%ﬂt Biopgro PRI Rahioh BB ialkoxy,

QQ?-@!IKO?? 26- m9@fc§<§fﬂﬂ¥.§akyﬂl®|gemk@iy YTEtIthKWdrd%propoxy, 2- |

represent ydrogen, nethyl, ethy

'hydr@wr%@@ﬁwexsepr@mmy 2Ofykdr-Gxkipet lyISOgRopoxyOCHz-CH(OH) -CH,-

N0 PRI ORL S A B R

chlorine; and salts thereof 25 xxi) Another

s especi al | preferred enbodi nent of the |nveqt|on_

* reprgsests 1rﬁlkabﬁeﬁeytﬁ@mOaﬂhv@@“ae&w Ylgmino;

enbodi ment i), wherein A represents *-CO CH2CH2-

*-CO CH=CH, 11 wherein the -asterisks indicate t he .
R bemsehm hi/drok/mietreyl b-rlyﬁmxybtfq@,@hgdgn@abhguﬂroﬁwmﬂthydrethyl or

Rl represents C2.5-al kyl; R2 and 123 both

25*9 F@@@ﬁFOHVdrogen 5R4 represents Cl4-al kyl ;

R® represents hydrogen, Cis-alkyl, 2-hydroxyethyl, 2-hydroxy-1-hydroxymethyl-

ethy!,v 2,3-dihydroxypropy1, carboxymethyl, 1-(C1Ts-alkylcarboxy)methy[, 2-
carboxyethyl, or 2-(C4_s-alkylcarboxy)ethyl;

R* represents hydrogen, or methyl;

m represents the integer 1 or 2;

n represents 0, 1, or 2; and

R® represents hydrogen, Cq4-alkyl or halogen;

and salts thereof.
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R5 represents hydroxy, 2, 3-di hydroxypropoxy, or

- OCH2- CH( OH) - CH2- NHCOR52; R52 represents '

hydr oxynet hyl ; and R6 represents Cl4-al kyl; and salts
t hereof 10 xxii) Especially greferredrthiophene
conpounds according to Formulfa (1) are:

(2R) - N- (3-{445- (5- et hyl -t hi ophen-2-y1) 41, 2, 41oxadi azo

SH) 1A agq[nqular éerchbmﬁylt gm‘efﬂwypvgﬂm rr@l;@ies;)rtgpﬂgo;;ghm rQerivatives
acg b B HImeni B, whrgin megg;%sgﬁtfz y1) 41, 2, 4loxad

i azokk- 3- y1 2 6- di net hyl - O

phenoxy dnexy pFopy drnxy acet anjde~_ _.

(2R) - N- ~di met hy1- utyl -t hi op \/)/1)
, 2, 4]oxa az -3-y1] -

[1-

phenoxy} Pdr oxy- propyl) 2—|'Qldroxy acet anmNdeN
(26) - N-(3- {2 6- di rrethyl 445- (5-butyl -thi ophen 2 yl) 41
, 2, 4loxadi®zol - 3-y1}- S

phen0x <2- hydroxXy- pr opyQ;2Z- [ OXYy- acet ani

20(2R) - N ( 3- {72, 6-disnet hy1W\445- (/5- i sobut yl -t |op n- 2- s
~yl)41, 2, Lg_ di azol - 3- A-

phenoxyl - ydr oxy- propyl ) droxy acetanlde
(26)-N(3- {2 6- di met hy1- 445- (5-i sobutyl -t hi ophen-2-y1
)41%2,4] 9 dlazol 3 Aﬁhenoxyb 2- hydroxy propyl) - 2-hy
(2R) - N-Q\3-{ ethyIOB-neth_
' 43 oxadi azol - 3-
y1}- phenoxy)-2 hydr oxy- propyl ) - 2- hydr oxy- acet am de,

whérdi thé (a%te{r%kgtuhwca% mﬁé fudnd%'ét (S 4inkéd ubythet thigpiHesie- group of

-447 (5-| sobut yl - t hi ophen-

2-yl)-11, L%adl azol -
__Fomltﬂa;ﬁhear&(s;al Bieifoxy- pr opy1) - 2- hydr oxy- acet ani de,

(2R -N-(3-{2,6-di met hyl-4-[5-(5- propyl-th| ophen- 2-y1)
-[ 1, 2, 4] oxadi azol - 3-y11-

iif) Ahaﬂ@mp}artﬂcdl‘aidémxwﬁdmaﬂydf)thé ihyehitionyretates doitbiphene derivatives
30(26).- 3-{2, 6-di net hy1-445-(5- Propyl-thlophen 2-y1l

acopf mg tq iraery i), ;yylyql]em A represents
| o)
%/7<“«wf>«7f»
CrTOYT (T
O—N N—O N—~N
. S
A0 7
' N—N

wherein the asterisks indicate the bond that is linked to the- thlophene group of

Formula (I}, and salts thereof.

E\}) Another particular embodiment of the invention relates to thiophene derivatives

according to embodiment i), wherein A represents

O

i /N ‘- ' N

'~.._'- e p \ e .. ’—“‘
CITTLYT )
O—N N—O

N—N



10

16

20

25

phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de,
(2R) - N- (3-{2-et hyl - 6- net hyl - 445- ( 5- pr opyl -t hi ophen- 2-
y0[ 1, 2, 4) oxadi azol -

_ yl] - phenoxy} - 2- hydr oxy- pr opyl) - 2- hydr oxy- acet am de,

(28) N1- (3-{2-ethyl - 6- et hyl -415 (5-propyl -thi ophen-2
whergin [He 2stiriskadindiostte 3he bond that is linked fo the thiophene group of

no OXY propyl ) - 2- hydr oxy- acet ani de, -
__FOW?]E— @%@gsﬁéyr?oﬂfw (5 i sobutyl -t hi ophen-2-y1) 41,2

,4] oxadi azol - 3-y1] - 6-

met hyl - phenoxy} - 2- hydr oxy- ﬂr opyl) - 2- hy dr oxy-acet am de
v) Another particular embodiment of the 1nvention relates to thiophene derivatives

acc&ﬁ%&%g@gﬁ rgéaﬁ) \gﬁgre A 2pPlas t hi ophen- 2- yo-[1,2

met hyl - phenoxy 2- hydroxy pﬁropyl}q 2- hydroxy acet am de

- -

] / \

(2R) - 3- {445 5-is utylent hi op n- 2- 1)41 3, 4] oxadl azo
| -2-yl p2, 6-dipet iyl - phenoxyyp opa e-1,2-diol,

(2S) - 3-{445- (-5-1 butyl -t hi oph B2 1) 41, 3,'4] oxadi azo

w3 Tl e PR PRSI lrs oo o

Forend {1y,19nd salis thereof.
- [1, 3, 4] oxadi azol - 2-y1] - 2, 6- di met hyl - phenoxy}-propyl)-
acet am de,

vi) Agéﬂ'lgiz p%/ﬁglﬂ%‘ryemb%irﬁé!ﬂr @fxfﬁean{léntﬁoﬁr flatied ABUhitbhERL Asrivatives

accpiding 4] elmmdaneht 0-wharein A-répresans - phenoxy) - propyl ya
cet am de,

15( 2R) - 2-hydr @xy~Q0 ( 2-hydr oxy- 3- { 445- (5-i sobut yl - t hi o

‘phen-2-y1) - ) _ |

[ 1, 3, 4] oxadi §zol -£-y11-2-et hyl-6- met hyl - phenoxy) - Prop

y1l) - acet am deN—a+d 7
and&?ﬁé tégfg?roxy N- ( 2- hydr oxy- 3- {445- (5-i sobut yl - t hi oph

[1, 3, 4] oxadi azol - 2-y11- 2- et hyl- 6- net hyl - phenoxy} - prop
yl)-acetam de, and salts of these conpounds.

20
- vii) k\mthe;r marticuiar egthnsimant of fheerweption relatasriertbiophene deﬂvatlves

accSRIGIE Ry D Ef W52 ety Sﬂ&é*)""‘ﬂﬁfgg 651 ipegys Mropy

or igtiutyl; ¥hd salts thereof.

VIii) Another pafticu]ar embodiment of the invention relaies to thiobhene derivatives

~ according to any one of the embodiments i) to vii), wherein R? represents hydrogen

or methyl, and salts thereof.

ix) A preferred embodiment of the invention relates tfo thiophene derivatives
according to any one of the embodiments i) to vii}, wherein R? represents hydrogen,

and salts thereof.

x) Another preferred embodiment of the invention relates to thiophene derivatives

according to any one of the embodiments i) to ix), wherein R® represents methoxy,

“and R* and R® represent hydrogen, and salts thereof.
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[1r '

, 3, 4] oxadi azol - 2-y1] - 2, 6-di net hyl - phenoxy} - propyl) - ac
et am de, _

25N- ((2S) - 3-{2-et hyl - 6- net hyl - 445- (5- propyl -t hi ophen-
2-y1)[ 1, 3, 41oxadi azol - 2- 9

yl | - phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de,
(2R) - 3-{2-et hyl - 445-(5-i sobuty1-4-net hyl -t hi ophen 2-y

. xi) é%ﬂé’[q% ¥ %)i:e%gaz %ogm%ﬁncg ﬂfejn&?%tfon relates to-thiophene denvatlves

acdo?cﬁh }/Qirléyér-tﬂe [e'?nlé&ilh%@:bélt)yté-né wakhaih R%e@ﬁéwmts?hyd rogen,

oxadi azol - 2-y1] - 6
R* eepﬁswts phefhgk yethyt og%r;@etbogy,ma@ud R represents methyl, ethyl or

hakﬁ%é{“ %ﬁg%%%@sﬁ%;aﬁfgzgf | sobuty1- 4-met hyl - thi op

yl) - 6- nethyl phenoxy) 2- hydroxy propyl) - 2- hydroxy ace
tamide, and

xii) Rty preferred ﬁmboaigraetotsof therpvgntion raiatep tothiophran derivatives

ekt o iy TR Ry ooImRy: B9 20y whetn R ppresgyis vorogen.

ancﬁRﬁﬁhdR‘ir@ tesealt baniethyt gesp, andmﬂiadhere?ﬁhe conpounds
~of Forrmula (1) and their pharmaceutically acceptable
salts can be used as nedi canents, e.g. in the form of

_xm)PﬁnPHﬁFc%ﬁﬁdyC gke@ﬁl‘@goéhﬁ AfehClof et'ﬁbe frﬁf’en%n P84 3!'0 thiophene

nistrarti pro uct| on of e pharmaceuti cal

~dern7anm$|accnm$mgato tenye fonec taf dthen emlnmlnmﬂtﬂo) viloi ax) wherein R®
, famli to an erso
repitisents Syiien R ressa b roed bl il Recelidsents an ety

grogﬁeérﬁi%‘l't ﬂ-l'e?ébfand Formul ation, |HS Health G oup,
n CO USA, 2001; Rem ngton, The Sci ence and.

Pr actl ce of Phar macy, 20th Edition, Philadel phia

xiv)%g@ﬁ%ﬁgﬁef\‘gg\a@ gﬁﬁﬁd:@u?a%’fzgf tﬂﬁn'g‘%%—‘f‘ﬁg% él?ﬂ% t?:gth off)‘ﬁene derivatives |

accBRARGRS anyiohel dithe epsiidiplents Blid 3x), Whepdlhi tésents hydrogen,
conbi nation with other ther ?—\Pseu“ cal | y val uabl.e

R* sepyesanises, methaxyagigpe randh IR ameRTaseRtEa@ | @Hloing @om, and salts
the&%ﬁether with suitable, non-toxic, inert,
arnaceutlcally accept abl e SO|Id or Iqu|d carrier
materials and, -if desired, usual pharmaceutica
adjuvants 20 The pharnac tical co [

_ sj'tions. ~ .- .
xv) Apehershrisiereed emhogaeR} ofbenvaniion %ﬁ*@sﬁéﬁmphfeae derivatives

accéﬁﬁ%gfg:g%ﬁ{?tdngrbf&m?/egﬁbdcﬁﬁ%gg@QttoC?I of g?@ﬁ@?‘ r‘ébresents hydrogen,

rs’associ a cti I mrune” syst ,
R* iSpedsatits aanethybgrodips and R srepresends amhiatirfer atont, iwd salts thereof.
group consisting of rejection of 25 transplanted
organs tissue or cells; graft-versus-host diseases

xvi) %‘%A FétP@Héﬁ! %Bdcﬁﬁ%ﬁi anied Irﬂr@nt@#?&hf’&@ﬁethlophene derivatives

s I nc ng rheumatoid arthritis; syst

raccb(mmg ter%wenatan‘sﬂne: emitddimesfshdl ta pvi, dNBS;'r@dT dj%rerepresents 2,3-

s YT M o RTPIRES Ly BHLELANAEOR, nycrony

| hdeB)@bGL E%lkdk\}?e'dll(ﬁydtf%ﬂyf@félkyl)-‘méé!k@kyt iI253- dlhydroxypropoxy, 2-

di sease, uveo-retinitis

Y Gte S rmethOBy-puys (OCbE G NG OB cO o-QF HekHOH)-CHy-

peni rome; allergic encephal onyelitis;
NH(&% i %n(gg?'ifgt?'gf%OVascul opat hy; post-infectious
aut oi nmune di seases including rheumatic fever and

post-infectious gl onmerul onephritis; inflanmmatory and
xvu)w@@fh@r orefesedanbodimant @f §ié%g§@nt|9g selatas to: thiophene derivatives

accgl%?ﬁd & aﬁy% tehcgfI thb ambodiments i) to xv), wherein R® represents hydroxy,
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14 atopic dermatitis; myopathy; nyositis;
osteonyelitis; contact dermatitis; eczenatous
dermatitis; seborrhoeic dermatitis; |ichen planus;
penphi gus; bul I'ous penphigO|g epi dernol ysi s bul | osa;
urticaria; angi-oedema; vasculttis; erythens;

PR e bl T AR5 "% 0 iSRS ropony, 2
t at
hyijﬂk r op {hﬂxgg??%gﬁ gl : ? c?r@azzewcl-gcrr&gs ’l EEL?W%HZ CH(OH)_CHZ-

' .NHQEMR [ aperphs theseoboren' s ul cer; - ul cerative

keratitis; scleritis; -G aves' ophthalnnpathy
Vogt - Koyanagi - Har ada syndrone; sarcoi dosis; pollen

xvn@' Ar%tﬂeieﬁrefér?%rf é?db@ﬁn@i%?éfr tH@tH'l\)é‘?itIBh rré\@i’esdiosiﬁmene derivatives

ronc ergic asthma; Intrinsic ast hma;

" acoexdingn®i @angsorreranf tiilest?.n'dmdnnantsd)rionm) owhéneire RS sepresents 3

nyefigpepovSbuhaREony AP REVRroRgXyn i 19t CH(OH)-CHy-

NH@ﬁﬁgﬁeéﬁ@ggmsﬂmgéghitis gastric ulcers; ischernic
bowel -di seases; i nfl anmat ory bowel diseases

necroti zi ng enterocolitis i ntestinal |esions

B LTI R B R —

accHrdihg avt a8y DneChPitie erfib6diR®Rts B REKF, iwiserei IR5I fepresents 2,3-
vascul ar. damage caused by ischenic di geases an

dihydrosyeppxy, 18 aMerpSHEHHSCH, N‘lﬂ@ eétvherem R represents

nfarction soffit s syndrone;

hy@%ﬁ@éﬁ%g gﬁg st%i}rs%épﬁo di sease; ‘vascul ar t hr ombosi S;

- mgraine; rhinitis; eczemn, interstitial nephritis
A-induced nephropathy Gbodpast

| ure s s :
Xx) hgnoewe@aiherﬁre fariad reshodigme cef &h%éﬁw%ﬁm iigﬁltes fo thiophene

OIR 'ﬁﬂ? r
derﬁzlagv%g tgsé bﬁga hri t |%ﬁeﬂls%}?te?al cysti t i'S;
nultipFe nyositis Guilléin Banre 20 syndrome;
Meni ere'- s ;- -pol yneur i ¥i s iiiple-ne
.nyelitis; uritis, radi ulop thy or
hyperthyro Basedow s thyrotOX| os
pure red c | asi a; aplas |c nenia hypop _T‘

wh@r@ﬁmﬁ’e dsﬂér%'i@t PH&a&@rtﬁgW #2814 GinREE RB! fhe thiophene group of

m’rune ytl C anem a; aut ol nmune 3
Fortriulanghp c R o;mmesentagnqnmbybwosobutypeﬁﬁi wmaserd:aehvdrogen R

PR B, TR S0 MR B  SSLERROEES] ey o

mefFlu% afﬁiﬁé &nts:3- b?éi' e ﬁ?di‘éb&/ﬂi@nyfii rdp?&iéyhﬁcﬁdmydroxrpropoxy,

ot oal | er gi senS|E|V|ty, cut aneous T
or 4%ﬁh@1ﬁ0i¢)eﬁylafNIdC|QR§ aodoBa ; reprasentsg hydrageshanethyl, ethyl or

or.e myocar dosi s; nyocarditis;
Cméﬁh FH@é%ﬁEQH gner s granul oma; Sjogren's syndrone;

adi posi s; e05|noph|I|c fascitis; |esions of gingiva
periodontium alveol ar bone, substantia 30 os
xxi)chmether eapecialhapreferred epbedimnant Oélt%wealtlge rrﬁiates to thiophene

r.Qp ary's syndrone;
derffyRich BEs By GHRRo MR INRnTaECE Y G Sncy:

A réstebsme *sC OLSHas BY,-, i*sCe0HeCHeper f usi on injury of
or gans mhich occurs upon preservation; endotoxin
shock; pseudo ranous colitis; coliti caused by
drug or T5-Ad oh: .ischgm c acut ena

~insufficiency; oni ¢ renal |nsuff|c ency Iung
cancer; mali of lynphoid origin;},acuye or
chronic | ynphocytic | eukem as; Iynphodg pul nonary
enphysenm; cat aract a; siderosis; retinitis
‘pi gnent osa; senile macul ar degeneration; vitrea
scarring; corneal alkali burn; dermatitis erythema; 5
bal l ous dermatitis; cenent dermatitis; gingivitis;
periodontitis; sepsis; pancreatitis; peripheral
artery di sease; carcinogenesis; solid cancer tunors;
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cancers and tunor netastasis. Particularly preferred

di seases or disorders to be treated and/or prevented

with the conpounds of Formula (1) are selected from

the group consisting of rejection of 25 transpl anted

organs sel ected from kidney,11iver, heart and | ung;

graft-versus-host di seases brought about stem cel |
wheneansﬂm asteltsksnndwat@tmdsMrlaﬁﬁd;eéeﬂOe thisphane group of

E r@imd arthritis, multiple sclerosis, psoriasis,
Oﬁ'é"ﬁ Natic arthritis, Crohn's disease, and Hashinoto's

R s 0,5:alAd atopic dermatitis. 30 The present
Fér’P\‘/‘entl on gl s@ﬂrel ates to a nethod for the prevention
R? and R dmtimeenresenthytiregae or di sorder nentioned

rein i_ng adm nistering to a subject a

he Cc
R4 5?%%8?‘78 I? y active anmount of a conpound of
FEYE38is ﬁ}/&lroxyl,@ 3-Eiy Hl‘lfﬁn?/rrfli;:fbxycQI‘T¥iED©If’l§’3$N’(fOHi)h@Hz-NHCOR52
se

Fornula are also'u I n conbination with one

\R dep@eé’fsaiﬂydrﬁmﬁéfhyditﬂfﬁil ng agents, for the

RG%E%?‘%&%@? aarf /Im treatnent of the di seases and

I''oned herein. According to a preferred
andcesaRGheRr. of the i nvention, said agents are sel ected
fromthe group consisting of 5 i mMmmunosuppr essant s,
corti cost eroi ds NSAI D's, cytotoxic drugs, adhesion

| xxugEltsg Ped Bidpoht 85#{&)%§:nd§ BBl t b RIa TS are:

recep or a agonls s and reconbl nant
cyt(ﬂR)-hE(?;—@@Eﬁ}(@eﬁayl ThiepherLeyl)-[ 1,8 vdoradiarad3sy]-2,6-dimethyl-

relates to the us ound. of Formula (1) for
' Phet’Wéy} &'@YEF%EWQPW&? gﬂfé’%%ﬁﬁ%m K& i cal conposition,

282 {ﬁi -5gié€r. 1 BhiGp RN Q%ILPPZW]&@&H&I nyEFE\Gﬁcﬂn"Hethyl-

adent's, for the prevention or
pheumg}t -Prbwytirandy- plb@ylj+2}haémymt@ml§iﬂ ders nentioned

S L SRR AP o ST sz o

_phéﬁ%&g}?ﬁ%yﬁm@npﬂoﬁ b@hﬁ@ﬁlﬁt@hum anal ogous

timumreaciion conditions na

thaZpNe (ol G metnd dnioaob o binieha 2obd bAloXsdERo3-yIl

pheRa e F USRI Eh R B B Ceaur ea, 200

Conpryundes-¢f, GldimeﬁW[mJ[&(E(-isbefyi-tﬁieplmé:e-eam [1, 24 §oxaidtzzol- 3-y!]- '
can be prepared according to t ec%zneral sequence of :
phan@at}rzxswgr@mwronya %Bv@mxveﬂ Rid€ew of the synthetic '

POIESPNA- I8 JimRiIS-fof ERERSYt ag%ﬁ%ﬂ@&az ﬁioh(aﬂfa‘:zol 3-yi]-

phesnoma}OQHWE raxy-op m;imhydi r)oxgrmpe!lmnpiee par ed

(2R)-N-(3-{2-ethyl-6-methyl-4-[5- ~(5-isobutyl- thlophen~2—yl) 1,2 4]oxadtazol -3~
yl}-phenoxy}-2-hydroxy-propyl)-2- hydroxy—acetamlde

(2S)-—N,—(3—{2-ethyl~6-methyl-4—[5—(5—1sobutyi-thlophen-Z-yI)-['! .2,4}Joxadiazol-3-
yll-phenoxy}-2-hydroxy-propyl)-2- hydroxy-acetamide :

(2R)-N- (3 {2,6-dimethyl-4-[5-(5- propy!—thlophen -2-yl)-[1, 2 4]oxad|azol 3-yl}-
phenoxy} -2-hydroxy-propyl)-2- -hydroxy-acetamide,

- {25)-N- (3-{2 6-dimethyl-4-[5-(5-propyl-thiophen-2-yl)-[1,2 4]oxad|azol 3-yl}-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide,

(2R)-N-(3-{2-ethyl-6-methyl-4-[5-(5-propyl-thiophen-2-yl)-{1,2 4]oxadiazol-3-
yll-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide,
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by reacting a conpound of Structure 1 with a conpound
of Structure 2 in the presence of a base or an acid.
The functional groups present in the residues R3 to
17 R6 may require tenporary protection or nay even be
i ntroduced in additional ste that follow the
condensati on reaction. Conpounds of Formula

e
© whef28)MNA3{2ethed érmethytd- @-@ -oaRy-thigphes- %var&a}zéﬁoaswiazol-&

t A
Vb EEF 0B B B B o R et o he presence
of @FQ&UJ’{‘B%{Q%H’%&W% @.saﬂbf;d tifepKen-2y031, Kt joxatimzol-3-yi}-6-
sol vent such as ethanol, nethanol, THF, etc. or

methwktplheegxy}k%hﬁmxy-promi Brhygroxy-acetamydaict ure 3 10

5 GRNTG Getdl A r SobuROEREERTTTE Aoxadasbl- 91 6-
metkﬁ,ﬂ-@ﬁ@hoﬁ}-@ﬁytﬂl?oﬁﬁiprﬁgg(l?xzmh oxgndceﬂam&ife ucture 4 with
i valents of neth ithiumin a solven
i GRS Trotc-Spbiy - 2P 20 hed AlXREEZB L2 e, - ethyH
b d d of St t 3
Ph%gﬁe§%y ’r eapl’ ﬁg gmcoﬁpggggo_gp S?r uct L:Jg zr\(/evi t hI >
N, 0(2@)@{4455 {Hrdobutyl-thibplecri-2-Hydr Hé uxediadel- -21yllt2hB-dimethyl-

presence of %Eré:zl I ng reagent such as EDC, DCC, etc.
PG("MXY HRaNe- IRk R Hof f mann, .N-Met hoxy N-net hyl

am (B8 2 NYEOR) NARY RS 311 B IBahAEN Sypiypesi s, |

che”Ch Chem Ker - Zei t ung 339

I, e(4mamaz5n=2 Y21 6-dmethivhgihentixy}eropyiracetamide, S,

P2ty Ry R i fostclsohid - Flanfarbe 4D

[1, ﬁ]"dﬁmé)zoﬁégyl]@eld%%@ I%@n@%pr‘dﬁylﬁacmnﬁaékl n, D.

Mazhuki n,” 'Réecent advances 1'n t |cat| on of -

N'cxzaa)aa hydnmywb@hmmfss {%[%(@mbutyi— n-g-v)-
[1, B%t)xatr:]:az W-ﬁeﬁ%}‘ﬁ%‘-m@éﬁ&l-éh&ﬁS%?})meﬁY-a%&é}n.E&, and

(2S)-2-hydroxy-N-(2-hydroxy-3-{4-[5-(5-isobutyl-thiophen-2-yl)-

[1 ,3,4]oxadiazol¥2—yl]-2-ethyl-6-methyl—p henoxy}-propyl)-acetamide,

and salts of these compounds.

xﬁ(iii) Fﬁrther espeeially preferred thiophene compohhds '_eccor,ding to Formula ()
are: | | o .
2-hydroxy-N-((2S)-2-hydroxy-3-{4-[5-(5-isobutyl-thiophen-2-yl)-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl}-acetamide, |
| . N7((28)-3—{2-ethyl-6-methyl—4—[5—(5—propyl-thipphen-Z—yI)—[‘l .3, 4Joxadiazol-2-
yI]—phenoxy}-2-hydrbxy—propyl)'~2—,hydroxy-acetafnide;
J (2R) 3- {2-e"chyl-4 I5-(5-isobutyl-4-methyl-thiophen-2-yi)-[1 ,3,4]oxadiazol—2—yl]—

6- methyl phenoxy}-propane-1,2-diol,

~ (2S)-3-{2-ethyl-4-[5-(5-isobutyl-4- methyi-thlophen -2-yl-[1,3,4Joxadiazol-2-yi]-
6-methyl-phenoxyl}-propane-1,2-diol,

N-((2R)-3-{2-ethy}-4-[5-(5-isobutyl-4-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-
yi]—'6—methyl-phenoxY}-Z-—hydroxy~propy[)—.2—hydroxy—acetamide, and '
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O-NH Structure 51-IN 18 Conpounds of Formula (1)

whi ch represent a 5-thienyl4l, 2, 4] oxadi azol e
derivative, are prepared by reacting a conmpound of
Structure 5 in a solvent such as xylene, toluene,
benzene, pyridine, DNF dlch1%ronethane acetic aci d,
trifluoroacetic acid, etc. at rt or elevate

t enNd2R)od-E&-ethy éhls- ﬁléQE%WHﬁewkﬁ}W%? yi) [1,3,4]oxadiazol-2-

yl]-ﬁﬁéﬂigﬁéﬁﬁoﬁsesﬁ %ﬁ&}@@ ﬁm o%ﬁg@dé ¢ acid,

tr i sidwaiasiteeseicompoundsr aal kyl anmoni um sal ts, or
wat er renoving agents (e.g. oxalyl chloride, a

carboxylic acid anhydride, POCI 3, PCI5, P4010, '
Y L&A table salt b
TSR ) S8} QA B Y acceptabe el can be
use(dLas mechcaynents R.g. Gartgbcfbfm of. pharmaseytical cnmmmartmfor enteral
ndio, V. R Wang, K D. 10 Rice, Tetrahedron-

D
‘Ofaaé?ﬁt%?ﬁgmc%kﬁfjon 1441-1443; T. Suzuki, K. |waoka, N.

I mani shi, Y. Nagakura, K. Myta, H Nakahara, M
Chta, T. Mase, Chem Pharm Bull. 47 (1999), 120-122; :
TheRprchudﬁoul afi ﬂn,e phanmacmmcak pompopltlomp:;e@zbe effected in a manner

whl-grgltv{;@ggg qu%o fmy§er ZOO@W in the gﬁg(%gg ﬁ%r %xalﬂpie'\plﬂark Glbson

Edl@?Ut Phéﬁhé’éeut@ém PRifbEmHanBMH N ana? FoH®tionl 487S 1%Ith Group,
ohn, J. M Shreeve, inorganic 15 Cheni stry 2

En_c_(iawaegl y C@J, (105351 @01 BReKaagﬁgxﬂq, n hexSciragaasd Practice of Pharmacy,

ol LA PRl B 27y, PSRl rono e

desefibe@ tddrBpdurds bf F AT L(I)dopfthéit mi'mat%eﬁtlcaﬁyaacceptable salts
sol vent such as DMF,

H
optionathe ik ecanbingien cuitibyfotbae tB@@P@HF‘%ﬂ'b’oMEWﬁH@ sybstagees, into a

‘galérﬂégl %dﬁﬁﬁgtra% K ?E&Jt%e"mvﬁh@swtﬁté HhARic, inert,

sencé or absence ase such

nphatnmlaeébbrtteﬂm zﬁt&:e;dtlalﬁlegécfhdbas Bquitlad4riet GERerials cand lif tesired, usual

A. Hanze, -F. Hernandez, P. Fulcrand, J.

'phavﬁ'ﬁbﬁﬁtéfzal aﬂlu\@ﬂﬁs Chem 68 (2003) 7316-7321: and the

lirterature cit.ed above). 25 Structure 6 Conpounds
of Formula (1) which represent a

-The’iphdmnmgdutlbal @mpomadnazomnsmg gapmppuadeofdrarpadad) are useful‘

anlog shi.on L|t T. Brain

for e Bayentipn 8BRS, TeRpnt &iiisgSodk of SRRl Eapetiatgg with an

- actu(:&t%%%nrﬁ@ﬂés?&éﬁi by reacting a conpound of

Such diseases or disorders are selected from the group consisting of rejection of
trarisplanted organs, tissue or cells; graft-versus-host diseases brought about by |
transplantation; autoimmune syndromes including rheumatoid arthritis; systemic

lupus erythematosus; antiphospholipid syndrome; Hashimoto's ‘thyroiditis;'

‘lymphocytic thyroiditis; multiple sclerosis; myasthenia gravis; type ! diabetes;

uveitis; éﬁiscleritis; scleritis; Kawasaki's disease, uveo-retinitis; posterior uveitis;
uveitis associated with Behcet's disease; uveomeningitis syndrome; aliergic

encephalomyelitis; chronic ailograft vasculopathy; post-infectious autoimmune

diseases including rheumatic fever and post-infectious glomerulonephritis;

inflammatory and hyperproliferative skin diseases; psoriasis; psoriatic arthritis;
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19 Structure 7 with a conmpound of Structure 8 and
subsequent cyclisation of the correspondi ng

~ hydroxyam di ne ester internediate. 5 Compounds of
Structure 6 and 7 may be pre1pared by reacting a
conpound of Structure 9 and respectively, with
hydr oxyl am ne or one of its salts in a solvent such

atopie dertriatitis] mymbarﬂwomyopms: astaemyetitis; contadidepratiiis) @szematous

oo s e e DI R RLs, BIGR Worcois

%‘ﬁﬁéﬂysm 19uli83&1| WaRlcarial\- ar'ngﬁ@édéiﬁa véschiakungherfa; cutaneous
Nakahara, M. ta, T. Mase, Chem Pharm

eosﬁiuszhﬂ@?é(:n@;g%qlemﬁermaz algpeca;a. ar@tag k@qatoqgnjqnqﬂwtts vernal

cor s VRS0 L 5558 gl fmese comea

_leu%ﬁa GB@IHY pbindMGeS) ModRiSs 3R, uerdtivd keratifis; wems Graves'

D. Zewge, WO 2004/035538 (Merck & Co
ophth@imopasm v@t—Kamagmﬂarada NEMPseme; sareeidegiey pollen aﬂefgles

20 87 r e '
oS RITTAEbonl npRALASE e YR mnsc
astihas @Rﬁnnsi@ éé’tﬁnfsesduiw%tlﬁﬁat chiBfid or inveterate asthma; late asthma

and airway hyper-responsivenéss; bronchiolitis; bronchitis; endometriosis; orchitis;

gastric ulcers; ischemic bowel diseases; inflammatory bowel diseases; necrotlzmg

_enterocolitis; intestinal lesions associated with thermal burns; coeliac disease;

"proctitis; ecsinophilic gastrdenteritis; mastocytosis; Crohn's disease; ulcerative

colitis; vascular damage caused by ischemic diseases and thrombosis;
atherosclerosis; fatty heart; myocarrditis; cardiac infarction; aortitis syndrome;
cachexia due to viral disease; vascular thrombaosis; migraine; -rhinitis, eczema;

interstitial nephritis; IgA-induced nephropathy; Goodpasture's syndrome; hemdlytic-

“uremic syndrome diabetic nephropathy; gIomeruloscierosns glomerulonephritis;

_tubulointerstitial nephritis; interstitial cystitis; multiple myositis; Guillain-Barré

syndrome; Meniere's disease; polyneuritis; multiple neuritis; myelitis; mononeuritis;
rédiculopathy; hyperthyroidiSm; Bas'eddw's-d_isease; thyrotoxicosis; pure red cell
aplasia; aplastic anemia; hypoplastic anemia; 'idi_ct>pathi_cr_ thrombocytopenic purpura;
autoimmune hemoly{ic anemia; autoimmune thrombocytopenia; agranulocytosis;
pernicious ane’mié; megaloblastic anemia; anerythroplasia; osteoporosis; fibroid
lung;. idiopathic interstitial pneumonia; dermatomyositis; leukoderma vulgaris;
ichthyosis vulgaris; -photoallergic sensitivity: cutaneous T cell lymphoma;
poiyarteritis. nodbéa; Huntington's chorea; Sydenham's chorea; myocardosis;
mydcrarditis; scleroderma; \Negenér‘s granuloma; Sjogren's Syndrome; adiposis;
eosinophi[ic‘ fascitis; lesions of gingiva, periodontium, alveolar bone, substantia
ossea dentis; male pattern alopecia or aIOpecié senilis; muscular dystrophy;
pyodérrﬁa; Sezary's syndrome; hypophysitis; chronic adrenal insufficiency;
Addison’s diéease; ischemia-reperfusion injury of organs which occurs upon

preservation; endotoxin shock; pseudomembranous colitis; colitis caused by drug or
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20 Structures 2, 5, 6, 8, and 9, these

functionalities may require tenporary protection.

Appropriate protecting groups are known to a person

skilled in the art and include e.g. a benzyl or a

trialkylsilyl group to protet® an al cohol, a ketal to

protect a diol, etc. These protecting groups may be
radmtimmyiedhmmomutg temast ing fslenﬁm sbwliegpnapongeffigiency; lung

T. W M, Wi
careeg;amaé%ﬁéﬁr?mgf epBg S R oy Ral S ddbes fevkemias
hofha; R8RSy empPhpscaak] é&a@cﬁ‘%ﬁer&ﬁeef&mﬁs%ggﬁntosa senile -
994) " "Al ternatively, the desired residues R3 t

macu!apaiage@eraronmntraa!ysearslogbeomﬁa! clkaledurm datre@tlfls erythema;

bal@ ciefh??gt’ua; 8:%%1%\31' %E}?@%?H bi'ﬂg %?oﬁph@weéegﬁ,% >Rancreatltls

perfiﬁferéﬂataﬂéﬁﬁ diéeddd]Cbafcincyenesisd s§lﬂ:d9 chpcarsitnoss; metastasis of

sui tabl e precursor of a conpound of Structure 2, 6,

, 8
cargingm®; TieopaBRAt:orpdaiReRUBe  Sepalitisir comagy  Bilighyy cirrhosis;
'sctegrogf tcg]%lénotﬁﬁseﬁ)lgrﬁ rlﬁ/eﬂ%e%ltibﬂ HclRE TUET G Gbbik: CII’I’hOSIS alcoholic

aval Fepar e accot di I'ng to procedure
cirrkosisn hepatic mmeﬂﬁﬂmmér&dhepattchﬁaliard laﬂerrﬁéetHhe;Mﬁc failure; and

Structure 118tructure 12 R6 Conpounds of Formula (1) :
"acyig-errchEgiie divef fallwer ni eny111, 3, 4] oxadi azol e or a 2-

t hi enyl141, 3, 41t hi adi azol-e derivative are prepared

simlarly by reacting a conpound of Structure 4 with
Prel‘amh;cazi iseasédbyr dEonders tochqotréatgsdramiymmreyenﬂedauith'mapompounds

15 EDC, to.fo

of KRIAIN B SPGEL oM e 1o POTIST B trieCieA 1 apsplanted

~org H%BHH%S%%I%%‘%%W%&HI%Q SH@n@eéQWRﬂH@ﬁ' Shd skin; graft-versus-

tructure conpound tructure 12 can al so be

 hosprisrmses lfbpugluﬂ aboiny stem reslidransplaniatiorsraweigenune @yndromes
el R R, TR o R BB Saolbg ciscases such

as h)feﬁﬁél Gi8chst AP dicirative (cBlifs, CoOsTIRIERY [HoriStiE Uit thyroiditis
Dehydration-of a corrpound of Structure 12 to

'suchoam ashitneie’s edypoiditise nivepireiniiip o gienia Apeases such as rhinitis,

derlv tiv fe by eat
cor bt ey, Gy Bt B avoimmune
diséReti iridludiegithaamaaic favdi amd puetiifettisshglenemBeEphritis; sohd
. Burgess reagent, etc. in . a solvent such as tol uene, :

-cangeEs and tYMPEMetAsiRsife, THE, or CHCI3 at tenperat ures

bet ween 20 and 120C in the presence or absence 25 of
- mcrowave irradiation. (Lit.: e.g. M A G@rcia, S

Partv’hmlbrl?n prefetreuediceasdd ofdisoaders. to Mer eeated earldéorubmented with the

M Julian, A Mrtinez ual - Ter esa

compargls of Fggaulacﬂérﬁre&ele@tgggf)'orﬂo 8- HEWB:- cqps;qtlng of rejection of
var B o SBioi iy S8 s g gat versus s

diseadelsi bnyuight, abdit Hnyacsltemobell ﬁansp@nta’mm vasicimaune syndromes
selq_gge\gl o gépg%é@ﬁitaaﬁqlf %nrgp Sp '%B‘FP%’ Léecérﬁe?swl[ﬁ?natuc arthritis,

Croﬁ?|§5d:é@a§eh %n@k}%%ﬁiﬁﬂb SRAPERNES ef:hfd a’ﬁoFr@I JRfatigych as
pyridine, 'toluene, THF, or acetonitrile at elevated

tenperatures with or vvlthout m crowave irradiation

(Lit.:.e.q... A Kir
Tnelbidset fiveptighaise Ky Bnd 4 aindR T tluruetipEBl featment of a
disease or disorder mentioned herein comprising admmlsterlng to a subject a

pharmaceutically active amount of a compound of Formula (1).
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R6 Conpounds of Fornula (1) which represent a

5-thi enyl -oxazole or a 5-thienyl- thiazole derivative
“are prepared by treating a conpound of Structure 13

either wwth 10 POCI 3, PCI5, 12 in conbination with

tri phenyl phosphi ne and trietHyl am ne, Bur gess

reagent, trifluorac,etic anhydride, etc. in-a solvent

Furthermaas, tarhpeures dzfdhed?m'mtda Oy arealserusefig, i combination with one

or HEAahMSBOTBRUAI AORBRof HalEoRelHoRARYGE ficdent of the

'disé‘és%%eé‘r‘i@ df¥ord1s IRERticHePhERI.6Mdcordinl t8% prfered@mbodiment of

tol uene, THF, or acetonitrile at .el evated
thet dnpentitnur saidvi Bpenss orrey salegiechi tednathe | g agorsisting  of

lmnﬁ‘h‘i’n%@i)h%%%%tsr%%a?ﬁ?%%erﬁndsr&%D'\én §R}t*r8)uﬁ-&m as%?mfeglﬁn molecule
inhibABRO, cl;tokiné%as dqto&neKaihhtbﬁmrs Tytdkinenreceptdre hartagonists  and
Bi oorg em Lett. 14 (2004) 1761-1764). The

_rec:@@.bﬁ@mﬁzgtqkfnesiep@etqmse 13 are prepared by reacting a

conpound of Structure 14 with a conpound of Structure
9. The am noketon of Structure 14 can be 20 prepared

- Thd Efé@eﬁt anepton Gisy réfatasciouthe Usebyf @rcoagrhumesofgr ererula ifl) for the

ttina, Het er oc

 prepagNY 4 b3 (%l%cabcsomrws'g%swm@l"y,&% G ! Shbinaton wit

oneGoF %%g?ra? rr'glrmﬁ%‘?ﬁﬁé 2 %ge%%??ﬁ@rprevpent@% B:altr!elgtrﬁiesnt of the

ntay, Eur

) dlséa&%@ncﬁﬁsem@ mdmmpedrmsemrf Formula (1) which

represent a 2-thienyl-oxazole or a 2-thienyl-thiazole
derivative are prepared in an 25 anal ogous fashion

Thé;%:%%ﬁ@%@%ﬂngfa & CHAIBY MahufaRdred HPIROHREh&Is given below,

ture Structure 14Structure 15

by thtraethaids\given intthe Hxardplesarnieanalogoushineindse Qptinura reaction

corBNRREL V2080 I 4550 PR o S 08 s s

congiftfonls YRS GERSTiSEH DYy & Pef SRt Ekiles in the sl anCQ!Tlﬂl@ optlmtsat:on
The conpounds of StrucCture 4 can be prepare

proegdyreat i ng a thi ophene-2- car boxyl ic acid of
Structure 16 according to literature procedures (e.g.
D. W Knight, 10 A. P. Nott, J Chem Soc. Perkin

Corﬁb@gﬁds %f fikBBorfAdia (@df thﬂﬂﬁretsbnb pvender2 can a:;]dolpvqplar@d accordlng
acids o Structure 16 or thei ethyl esters
to the ganarakesequsnger @f Eachions Ayt [!ﬂﬁr%b@%“{: Anyea Jﬁwp%fr@& synthetic

ensso nsson, LIpIdS 28

pos%mﬂm%y l@&’cii hgttc%w %nﬂé%?%'r'rhﬁfsj_é)ear% dexcrife@now t z,

(1993) 889 897).
‘ RS R*

- OHC— RS

RS -
Structure 1 : Structure 2

In case A represents -CO-CH=CH-, the compounds of Formuta (I) may be prepared

by reacting a compound of Structure 1 with a compound of Structure 2 in the

presence of a base or an acid. The functional groups present in the residues R® to
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15Structure 17Structure 18 The conpounds of Structure
4 may al so be prepared by reacting a conpound of
Structure 17, wherein R represents nethyl, ethyl,
tell. butyl, etc. with a 2,4,6-
trial kenyl cycl otri boroxane "dAder Suzuki condl t| ons
(Lit F. Kerins, D. F. O Shea, J.
mamequmag%umm prfegiion: o Maynpysihbe dﬂtrcsiwceét'u raéidifgmal Steps

o UL 40 S L Forl ) woro A
repragdhiegOU-0ReL- O, nedyhye pregared aneabtmgpamompound of Formuta (1)
hydr ogenation 23 and subse%ngnt ester cl eava

WherdinAIapEeIaTEs d6-Catr Comybin Bverodsp, Bcihg: Bregence of a catalyst
sucl@%@nﬁ’d’lﬁd%’tﬂf PO UBEY i aldbldrf Rich Y e SABEMétRhhdl, THF, etc. or
vail able of aré’ preparec?accorglngto [Tterature
mlmrex:ﬁmne@’s. COOve, COOEt 5 .Conpounds of Structure
4, wherein R2 represents nethyl or ethyl, may al so be
prepared by reacting a conpound of Structure 19,
wher ei n IR repreS@ts ethyl or npropyl, wth POC 3

of F5 e.g. G A Vﬁﬁnhe B.
Lang! 0i 3 , I Le Drean,
Sel m, senf el N~ BUN . Soc. Chim OH

(1994) 1¢ 2). Thef conpound of Struct
treated/with a mercdptoacetic acid estey in the
preseﬂ%e of a base such a NaH, NaOEt, gRaOMe, K

tert.-but agh@darestc., in THF, di oxane, DMnsctgiehanol ,
nmet hanol, etc., or rrixturesthereof, to forman
internedi ate of Structure 21. Q/cl i sati on under basic

A cqc\rﬁﬁg{lﬁd ﬁgﬁgﬁ&%&%gg%@&%ﬁg venctw@ %&n@éu%‘%?/%tmcture 3

withngtrha t!'?l Gritjrizad aeagéht-or [BVHre@tir!g a compbudioésStructure 4 with 2
t here preferably at el evat ed t

equivglanined BIEtBWRtIM Fhid @rﬁ"(ﬁrtths nper?fﬁlféﬁbst!@fswﬁ etc. at
temgéraglgres:%%e$ﬁ ZO%rQiHSOI - The Y eiffdb amfe é’&nagi'fugcg ¥ SRucture 3

vent suc ,
is peddaned by trettingrs bomﬁdlﬁnde}fzﬁtruciu rendt ity B O-direethythydroxylamine

furni shes he co ound tructure 4. Treat] 0
Py ESRS R o tMeS T aRRTiEe OB GOHP Y 5P 85T BIRTLPREPLT IGCC ete. (M
MeBEICTH CRN R HIAMEAR!, SH-BtHIXy UNLrhaRy @nﬁiéé@t(\/‘@elﬂﬁ‘étd amides) in
S cyanomet hyl ester, may furnish a conpound
modsirnuwganie dyhthesis, Journal fuer Praktische Chem;e/Chem;ker—Zertung 339
(1997), 517-524; J. Singh, N. Satyamurthi, [. S. Aidhen, The growing synthetic utility
of Weinreb's amide, Joumal fuer Praktische Chemie (Weinheim, Germany) 342
(2000) 340-347; V. K. Khlestkin, D. G. Mazhukin, Recent advances in the
application of N, ,O-dialkylhydroxylamines in organic chemistry, Current Organic
Chemistry 7 (2003), 967-993).

1

O—NH

R2

Structure 5 HN
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Met hods that effect the transformation of a conpound
of Structure 4 into a conpound of Structure 10, or
the opposite, are known to a person skilled in the
art. 25 Exanples 24 The fol I ow ng exanpl es
illustrate the |nvent|on but'®o not at all Ilrrit t he
scope thereof. nperatures are stated in

CormppnysatFaimeula HBr\&!@@B rERERseHy arHthNemyH (3804 wa;olsrdenvaﬂve
are é?g%%né%pm A ¥8H®; t@fq&oé‘,ﬂ E?'ﬁ fﬁa% solldrt $uBh&s xylene,

ative & gol!
toluaniét Ii)@rhz'eﬂ'iel ipgEding, BMF ndickioromcthathey bicetic atld: trifluoroacetic acid,

otc. tALpT plgvBied BrperBgasin @Sﬁﬁg%&iehﬁ%ﬂ% o7 Airafied such as
aCIdgngq )T Iéaya&é’zld\@%gFH@?' %N@%&%%gr NAH h\lﬁlBAélpl%gC(Q)g, K»COs,

mm 'Zor bax’ SB- A
tnetEylptr:me é.tzg tetragilaibramoniby $Eks 10r wa’@mamomrigeagants (e.g. oxaly!

chiogids. rinfaponiiie skt ivaien ROC “FEk (RiSiopimpledliar sioves,
metﬁb%@%bﬁ%sul%ﬁbﬂatr&@ lﬁ@in’f@rﬁf}m MydRokides| (BuigedtOir@hgent), etc.)

ounds” are purif % ar ative HPLC (col um:
(Lit. XetgarAaRR@mgioﬁbmgumak pnP ghw.BnSpemd%% R. Wang, K. D.

L e T

Nagd¥bifa, BfQ]M %tNékarfa?hUWOrﬁéoxlﬂaéé onem. Pharm. Bull. 47 (1999),
Labogel - - 18- 5s- 100, grad| ent: 10% nmethanol in water

120t1£2ud6f)/fwﬁ<h&@161 A Lagkatean & RnDépry, uE%faaﬂ?éV@ﬂ dyett. 42 ( 2001)
ok 049, SYHRUASCET TS 0, 0B, 1. Sovto-aor

SynBWib @omrambzsxhggg) mmmmsa@ %- €n [E0diky] Shesgue, /norganic
ar bodi_i DCMi chl or orretcp E
Chemlstry 27 (1988) 3100 3104 . Kaboudin, K. Navaee, Heferocycles 60 (2003},

2287-2292).

Compounds of Structure 5 may be prepared by reacting a compound of Structure 4
with a compound of Structure 6 in a solvent such as DMF, THF, DCM, efc. in the
presence or absence of one ore more coupling agents such as TBTU, DCC, EDC,
HBTU, HOBt, CDI, etc. and in the presence or absence of a base such as
triethylamine, Hunig's base, NaH, KoCOs, efc. (Lit.: e.g. A. Hamze, J.-F. Hernandez,
P. Fulcrand, J. Martinez, J. Org. Chem. 68 (2003) 7316-7321, and the literature
cited above).
R® R*
HO—NH

HN
Structure 8
Compounds of Formuia (I) which represent a 3-thienyl-[1,2 4]oxadiazole derivative

are prepared in an analogous fashion (Lit.: e.g. C. T. Brain, J. M. Paul, Y. Loong, P.
J. Oakley, Tetrahedron Left. 40 (1999) 3275-3278) by reacting a compound of



DI PEAdi i sopr opyl - et hyl am ne, HOni g's base,

et hyl - di i sopropyl am ne DMEL, 2- di net hoxyet hane

DVFdi et hyl f or mam de DVBSGdi et hyl sul f oxi de 30 EAet hyl
acetate ’

EDCN- ( 3- di met hyl ami nopr opyl ) %\r -et hyl - car bodi i m de

Et et hyl Et OHet hanol , 2 L ,
shfen Wil e Baind, & SEHE hend subsaeRgl sydliatian of the
cor@@E@ﬁ@iHﬁWﬂF&%ﬁﬂﬂﬁe"@% Ainfdriiciateenzot ri azole 5

HPLChi gh performance |iquid chromat ography

KO Bupot assi um tert-butoxide LC MSliquid
chr omat ogr aphy - mass spectronetry LDAkgthi UM
dii soprqpyl amde Lit.literature

R S NH HO

R2 HN—OH 0o
R6

Structure 7 Structure 8

Compounds of Structure 6 and 7 may be prepared by reacting a compound of
Structure 9 and 10, 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 Na,COs3, KoCOs, potassium fert.-butylate, triethylamine, etc. (Lit.: e.g. T. Suzuki,
10 K. lwaoka, N. Imanishi, Y. Nagakura, K. Miyta, H. Nakahara, M. Ohta, T. Mase,
Chem. Pharm. Bull. 47 (1998), 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. Oison, 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,
15  Heterocycles 60 (2003), 2287-2292).

R® R
R’ s
NC R® | J CN
R2
RG
Structure 9 Structure 10

Depending on the nature of the functionaiities present in the residues R® to R® in
20  Structures 2, 5, 6, 8, and 9, these functionalities may require temporary protection.
Appropriate protecting groups are known to a person skilled in the art and include
e.g. a benzyl or a tfrialkyisilyl group to protect an aicohol, a ketal to protect a diol,

etc. These protecting groups may be employed according to standard methodology
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10 Menet hyl m nm nute(s) MPLCnedi um pressure |liquid

chr omat ogr aphy NaOAcsodi um acet ate

NMON- et hyl - nmor phol i ne- N- oxi de 15o0r g. organi ¢ Phphenyl

prep. preparative _

PyBOPbenzotri azol - 1-yl - oxy- 20 s- pyrrolidi no- phosphoni

um hexaf | uor o- phosphate 20 rtroomtenperature . ) d
(.95 3 Waalpaned Psips phi Vils | RetacthRoGpmdns in Organic Synthesis, 3

caithgropey MO el oS TV, Kpotensis Prgiecing Sy, Thieme
Stuttgam, 200d) r Aftbmatiobly; dhe dEBRed irésidoes & etoi R® aai phrticular R®, may
alsngzt ?rtltlr'c%]l}/cderdoﬂ#'r %Et]er-r Ls%;?sl r](hlatayfg Iov& h{h%macto%%[ir?g hgf the thiophene
compounds of Structure 1, 4, 7 or 10 with the phenyl derivatives of Stucture 2, 6, 8
or 9 by using a suitable precursor of a compound of Structure 2, 6, 8 and 9. The
phenyl compounds of Structure 2, 6, 8 and 9 or their precursors are either
commercially available or are prepared according to procedures known 1o a person

skilled in the art.

R’ s 0 3 S o
2 / HN—NH, R2 HN—NH ]
R
Structure 11 Structure 12 0
6

Compounds of Formula (i) which represent a 2-thienyl-[1,3,4]oxadiazole or a 2-
thienyl-{1,3,41thiadiazole derivative are prepared similarly by reacting a compound
of Structure 4 with hydrazine (by using a coupling reagent such as TBTU, DCC,
EDC, HBTU, PyBOP, HOB{, CDI, etc.) to form a compound of Structure 11 which is
then coupled with a compound of Structure 8 o give a compound of Structure 12. A
compound of Structure 12 can also be prepared by following the reverse reaction
order i.e. by first coupiing a compound of Stucture 8 with hydrazine followed by
reacting the corresponding hydrazide iniermediate with a compound of Structure 4.
Dehydration of a compound of Structure 12 to form the desired 2-thienyl-
[1,3,4]Joxadiazole derivative is affected by treating a compound of Structure 12 with
a reagent such as POCI;, CCl; or CBry in combination with triphenylphosphine,
P,Os5, Burgess reagent, etc. in a solvent such as toluene, acetonitrile, dioxane,
THF, or CHCI; at temperatures between 20 and 120°C in the presence or absence
of microwave irradiation. (Lit.: e.g. M. A. Garcia, S. Martin-Santamaria, M. Cacho,
F. Moreno de la Llave, M. Julian, A. Martinez, B. De Pascual-Teresa, A. Ramos, J.
Med. Chem. 48 (2005) 4068-4075; C. T. Brain, J. M. Paul, Y. Loong, P. J. Oakley,
Tetrahedron Lett. 40 (1999) 3275-3278). Likewise, 2-thienyl-[1,34]thiadiazole



10

15

20

25

tRretention tinme 30 5-Ethyl-thi ophene-2-carboxylic
acid 0 z Syjc) /H 26 A solution of

t hi ophencar boxylic acid (4.00 g, 30.9 mmol) in THF
(24 mL) is added dropw se vizﬁ}h a syringe to a stirred
solution of LDA (32.5 nL, 2 in toluene) in THF (40

cooledto-?C The tenperat ur f.th cti
derivglivas RRePRENSA DY PYEINTRY SEPTPAUISGPY B UeBBeLhuiB | awesson's
rea%&t%ﬁ%g%ﬁ’flrpc InatibR VAEHPSS, fmﬁerﬁﬁéb%@ dr?)résiél{cfeeé* a solvent
t 5°-7 andlsthena towarmto rt

sucbvcm pygdine, Thlaenead'ﬂ-lﬁ;non acqimeﬂnbeat Iejevatm:! demperaiures with or

oG bl BB e BASH P SEBEBE. 4, o oot

OrgdUheth. B0l $Pd25f7igober ed and evaporated. The crude

product is purified by MPLC on reversed phase silica
geI to give the title conmpound (1.10 g) as a browni sh
solid, LGMSy; tR = 0.80 mn, 1H NVR (CDCI 3):
101.34(t, JB 3 Hg, 3 H) 0 2.90(q, J= 7. 6 Hz, 2 H),
6.84 (d, J= 3. N B/ 7.73 (d, 5 = §F|z 1 H.
5-n- Propyl -t hi ophen =¢ar boxyl i c Faci d oF'i cH 15 The
title conpou epar ed_inganal ogy t

5- et hyl - t hi Bphene- 2- car boxyl i'g, aci g from

2- t hi ophenecar boxylic acid and 25 LC MB:
tR = 0.87 mn, sthiMBr(BDCI 3) ; 7.0 Hz, 3
H), 1.74 (hex, J= 7.3 Hz, 2 |9, 7.6 Hz, 2
H, 6.82 (d, J = 3.5 Hz, 1 H), 773(d 6= 3.8 Hz, 1

H 20 5-n-Butyl-thi ophene 2-carboxylic aiald jc H
Compounds of Formula (I) which represent a 5-thienyl-oxazole or a 5-thienyt-

thiazole derivative are prepared by treating a compound of Structure 13 either with
POCI;, PCls, Iz in combination with triphenylphosphine and triethylamine, Burgess
reagent, trifluoracetic anhydride, etc. in a solvent such as toluene, benzene,
dioxane, or THF at temperatures between 20 and 120°C, or with Lawesson's
reagent, optionally in combination with P.Ss, in the presence or absence of a
solvent such as pyridine, toluene, THF, or acetonitrile at elevated temperatures with
or without microwave irradiation as mentioned above (Lit.: e.g. N. Sato, T. Shibata,
M. Jitsuoka, T. Ohno, T. Takahashi, T. Hirohashi, T. Kanno, H. Iwaasa, A.
Kanatani, T. Fukami, Takehiro B!"oorg. & Med. Chem. Lett. 14 (2004) 1761-1764).
The compounds of Structure 13 are prepared by reacting a compound of Structure
14 with a compound of Structure 9. The aminoketon of Structure 14 can be
prepared from a compound of Structure 1 by procedures given in the literature (e.g.
J. L. LaMattina, J. Heferocyclic Chem. 20 (1983) 533-538; M. Pesson, M. Anioine,
P. Girard, J. L. Benichon, S. Chabassier, P. De Lajudie, S. Patte, F. Roquet, G.
Montay, Eur. J. Med. Chem. 15 (1980) 263-268). Compounds of Formula (1) which
represent a 2-thienyl-oxazole or a 2-thienyl-thiazole derivative are prepared in an
analogous fashion from a compound of Structure 15 and a compound of Structure
4.
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The title conpound is prepared in analogy to

5- et hyl -t hi ophene- 2-carboxylic acid starting from

2-t hi ophenecarboxylic acid and 1-iodobutane; LC ME:
tR =0.92 mn. 25 5-1sobutyl_-thi ophene-2-carboxylic
acid S 27 78C. The mixtur@d s stirred at -78C for
30 mn before isobutylbromde (22.7 g, 160.7 mmol) is
cafefully added. The m xture is stirredRt -78Rfor 5
h, tﬁen at rt for 16 h. The reaction is guenchéd by

the adoit | of wat@r (400 nihz2N ,
acidifie extrdcted with EA. The org 'F§5
dried ovdr iltered and 5 evap

crude.p [ Iflﬁ%by MPLC gfi reve 4
siliBA gel to give the ti¥le conmpou g)\as a
brownish oil; LCGMS tR=0.91 mn, 1 HNW ( P3) :

6 0.96 (d, =6 7,H, 6 H, 1.94 ( = 6.7 Hz,

1H. 2.72 (éfr“‘ffé’? Y0, 2H. 6 sgﬁ%ﬁ‘rejS: 3.8 He,

1H, 7.73 (d, J =3.8 Hz, 1 H. 10
Alteg@(tgl ,ttig%/ E)fp 3%%;%%% glhenﬁgigﬁgqrtrﬁ/h{oro R]heep eenzytr(::nagir Ebl'lgié ¥I!1c|a Central 5-

' 5 ic iritlgQRdte R i/RgPaliddium catalysed
e SERReCT o Relc IR aRo b RIMRUL iR b Y
crose, ehuplingireagtionset hyl - propenyl ) - cycl ot ri bor oxane

((5.04 g, 15.53 mmol) F. Kerins, D. F. O Shea, J.

Org. Chem 67 (2002), 4968-4971) 15 followed by 2 M

agq. K2003 (12 mL) is added.glhe solution is degassed

and put under argon befofie P PPh3)4 (366 ng, 0.317

nmol ) is added. The m xt [ rred at 80C for 10
with diethyl

h before it is cooled_t
ether (50 nL) and waRPed with sat. .
NaHCO3- sol ution (2x30 nl). SThgu oq@ani c extract is

dried over MgSH4, filtered &2 dhcentrated to gi ve

Thed coripoyhds- ¢f2 Streichyre- gr cpenyd )pregfred by alkylating a thiophene-2-
t hi ophene- 2- carboxylic acjd nethyl ester (4.08 g :
cartioxyh PG @ SIKIEIAS SCROING By MR RFOos S (53, 5. Knight

) ol juteh iy, Of ' .1 -794). The thiophene-2-
A P) I‘(ﬁ)tﬁyr/ Bdf%gn Soc. Perkin Trans. 1.1883 791-794). The thiophene

4- met met hyl - propenyl) -t hi ophene- 2-car boxylic )
cartandiytic matidy | o sBieuct(re 086 gor 110et mmadhyl on atwyhagsiers 38e either

nm) is treat w th N aq. Li salution 25 (1 :
comraigl,aelab 8 pip i Bicharst gpISWRY 1RTE, Shgeliss eg. .
GroRoWitz, TEKirRAEdtoN. Sihslah, iLs HbnssbRAL ipidses!{ 1IdRy1889-897).

ether. The organic |ayer is separated and extracted

"with water. The conbi ned aq. phase is acidified with

1 Maq. _HCl, and extracted _fzwi ce with di ethyl ether.

The cdnBfwed sgcond organi arg driedgpver

MySO4, fil tgTed\and ncentrat¢d to @i ve

4- met hy1- 5- 1 2- propenyJp-t hi opltene-

2- car boxyl _g% as an %f = whi

LCMs: RR=0.92 nmn, {MI] = 19KR™98. To a solution

of 5-isobutyl 4hi ophene-2-carboxylic acid (550 ng,

2.99 mmol) i nét&fcgﬁ%ﬁ ether (20 nL)Sfruﬁur%%uti on of
Thegﬁra}ﬂéuhﬂé BF WiucRiréos Thay B Meipreghidnyy r8adfi a'ég)nEPpound of

added at rt. The Treaction mxture is stirred
Strusturet 17 owher&inbBf cepreseniss meihgf @ithy), et hbdivi, weice with a 2,4,6-

. Wit te dri ed over S, filtered,and _evaporgale
tialfgyle b TRareken e Rl et 2 eSS B S E RS, D F
O'SKeh! Ivord.| Chérde: B (20821 40684971 to lg¥eRd lcompbRidOat. Structure 18,
wherein R represents methyl, ethyl, tert-butyl, etc. and R® and R® both

—R

independently represent hydrogen, methyl, ethyl, etc., which upon hydrogenation
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4, N- D hydr oxy- 3, 5-di net hyl - benzam dine HN 10 OH The
title conpound is prepared fromcomercially
avai | abl e 4- hydroxy-3,5- di nethyl-benzonitrile
_accord| ng to literature procedures (e.g. E. Myer, A
C. " Joussef, H Gal | ar do, Syr=?t3he3| s 2003 899- 905) ; 1H
NI\/R(CDBOD) 8 7.20 (s, 2.20 (s, . The tit
andceusegnent §stﬁfe®§aé@g%iumlshﬂ8ath%Qeémﬁlrﬁom%q"@ of Structure 4.
b 0
Corf IR F SRR HY Ard cifhel i g, Bafani€ & e propared
accéidirid to Iit@raﬂm@ rﬁhobédh@g s then transfornmed to the
hydr oxyam di ne according to literature pr og
(e.g. E. Meyer, A C. Joussef, H Gallardo gﬂﬂ‘?h%gpg
2003, 899-905); 1H NWR (CD30D) 8 7.27 (s , 6.10
(mll—l),5.42(m1|—();|,52®(mll—|) 31 dt J=
5.6, 1.5 Hz, 2 H, 2.2
compou is prepared f
2- et hyl|t 6- met hyl - Rhenol
proce sdG Trapani, A]_Latrofa, ‘M Frapco, ok
Al thnar e, FE Sanna, M UsRfa, G Bi ggi o, 2Liso, J
Med. Chem 41 (1998) 1846- 5 1854; A K akraborti,
G KauctpreN@t r ahedr on 5But®90) 13265- 1336B&urE2! Meyer ,
A. C Joussef, H G@llardo, Synthesis 2003, 899-905);
LC-Ms: tR = 0.55 nmn; 1H NWR (D5-DVS0): 6 9.25 (s br,
Corﬂ;t%und;é ?fsl Sgtmctl.&ls')|)4 ('Furhéﬁel('ISR2 Zébresén&SH(Sﬂlylbr:efhyﬁ r’rlay also be
_ S
prepared byJeapbitha q%ﬂ@ﬁl@}fh@éﬁfrﬁy‘wé@ |19| ‘é(f‘???g" TR rep represents ethyl or n-

o YIS DU LSRR 0 compouns

Strdcttir&@&)t(llmte epgo@eﬂ.hraﬂhé,sleGrelf B. Langlms A. Laurent i. Le Dréan, M.
Puish B arat; M WESEeRidis B 86c e Br 3% (19825 167-172). The
compound of Structure 20 is treated with a mercaptoacetic acid ester in the
presence of a base such a NaH, NaOEt, NaOMe, K tert.-butoxide, etc., in THF,

dioxane, DMF, ethanol, methanol, efc., or mixtures thereof, to form an intermediate

of Structure 21. Cyclisation under basic conditions Lising a non aqueous base such
as NaOMe, NaOEt, KOtBu, DBU, eic., in a solvent éuch as methanol, ethanol, THF,
DMF, etc., or mixtures thereof, preferably at elevated temperatures, followed by
saponification with an agueous base such as aq. NaOH, aq. LiOH, aq. KOH, etc., or
an acid such as ag. HC!, TFA, etc., in a soivent such as water, ethanol, methanol,
THF, etc., or mixtures thereof, furnishes the compounds of Structure 4. Treating a
compound of Structure 20 with mercaptoacetonifrile, which can be generated in situ

from thioacetic acid S-cyanomethyl ester, may furnish a compound of Structure 10.

‘Methods that effect the transformation of a compound of Structure 4 into a

compound of Structure 10, or the opposite, are known to a person skilled in the art.

Examples
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15 then transforned into the correspondi ng

hydr oxyam di ne according to |literature procedures
(see 3-ethyl -4, N-di hydr oxy-5-net hyl - benzami di ne) ;
LCGMs: tR=0.72 nmin, [10+1], = 235.09; 1H NVR(CD30D)
87.31 (s, 1 H), 7.29 (s, 1 ¥* 6.10 (m 1 H), 5.43

(dd, J =17.0, 1.5 Hz, 1 H), 5.27 %dd, J = 10. ? 1,2
Thepgollowing examples dilysirateythe” invantiqry buy do oz ajall kmitythe scope
7(g, J =7.6H, 2H, 2.30 (s, 3 H, 1.23 (t, J
thergof) Hz, 20 4 H).
3, 5-Di et hyl - 4, N-di hydr oxy- benzam dine HN 30 The
d from conmre

titl d
Al teinerafinee v Statee B SomBORas Bis FhStActelzed e "H-NMR (300

ed
MH%r l@gey(’gfﬁﬁll"\( @75 %H%?Wanén .Bﬁdﬁlgpm@hggﬁﬁg%l’%ts 6%3[8 gwen in ppm

relativel to ithe rendvant uaedednulbmllcatl@ ey E-singlet,hg & doublet, t = triplet; p =

oxv.- 5-net hyl -benzamid.i. ne
S 3%@“%15%5?%&‘ hebird lFB‘QR?&rHrd' REPaG4 GERpling constants
are gheert it H)C l(ElnthafhaN%dl dat@MwiR MR Cicd Bihary Pump and
avai | abl e 4- %lroxy - et hoxgﬂ%benzal dehyde foll ow ng

DAD, toolumor e4-Bxo2 eanim.e Zorbax eBBrA@s i med 120 A, gradient: 5795%

ace%ée(tw%ylr{ éa%ro%gﬂﬂnv%%r ;@: ?tg@?b gcgt%r_lﬁza @'Rﬁl ne)ﬂf[ﬁvglﬂmm) ir is
giveﬁ9m3§mﬁ‘5 b?rTFIEGFd)’LCYpI(afde( ﬁj)mz M'é?rciz Hmcagéi 6@ FBO){ 8r by melting
pom@ @grrmogupdg;rqre nyyified. taobqeparaﬂube HEL@Q(qqﬂ.lmg F%—tgnra(RPw 50x19
mm::lé un}t%rad?r%41 (%550/%%‘& grlie in’ wa]tHP COﬁI’calnlné 8 5] "}6 of %rmu: acid) or
by MPEE! (Y besiradic MOL8®RY DY Ipubeh 2qhear0 s -od rdetéster, @olumn: 350x18

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

Abbreviations (as used herein):

aq. aqueous
BSA bovine serum albumin

Bu butyl

cC column chromatography

CDI carbonyl diimidazoie

DBU 1,8-diazabicyio[5.4.0Jundec-7-en

DCC dicyclohexyl carbodiimide

DCM dichloromethane

DIPEA diisopropyl-ethytamine, Hunig's base, ethyl-diisopropylamine
DME 1,2-dimethoxyethane

DMF dimethylformamide

DMSO dimethylsulfoxide

EA ethyl acetate

EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide

Et ethyl

EtOH ethanol
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a) A mxture of 4-brono-2,6-dinethyl-phenol (20.1 g,
100 mmol ) and allylchloride (32.7 g, 428 mmol) in 3 N
aq. NaCOH (100 niL) and isopropanol (250 mL) is stirred
at 60C for 15 h before it i iluted with 1 N ag.
NaOH (100 nL). The m xture 15" 20 extracted with
h di et hyl et herkwéﬁﬁg m., 150 nL) and the conbi ned org.
extracts are ¥éd with 1 N aq. NaCOH (2x100 nL), 1 M
HBRA. NaHZPOA (GfoéRotrigdiedypneN, Nae S tanddthjigroriurand
concentrated to give
2- al | yl oxy- 5-hgxefgeropBogphgieny| - benzene (23.6 g) as a
Il ow oil, - VS = 1.08 mn, [M1l+ = 241.20.
HO% b) To a b&%@fyéﬂ%&z&né’%l@
HPIZ al |yl oxy - SHigie perfdmdanitariddiv lchsmaegeadds. 6 g, 98.0
mmol ) in THF (150 nL) is added at -75C a sol ution of
KOtBuByLi (90 nipotassiunyter-kuteXidgl ether). The

_ erature rem = Th ] ' tirred
LC or 30 mn arlllg[r@henog’tatt?éﬁgpgr r@g%ﬁggﬁ%@%ﬁti p
LDAcanul a i nto ditriool didopBipy! otidei on of
. di met hyl carbgpate (21.4 g, 238 mmol) in THF (90 ni).
Lt The mixture i%eT84ered for 2 h at 0C, then warmed to
Me 't during 15n|?ethglhe solvent of the mxture is _

evaporated and re-evaporated fromethanol (200 nlL) to
minr enove nost ohinuteéshput yl acet ate si de product. The

Lxture is taken up in 2 N.aqg., LiOH,(150,n) and EtOH
MPITS00" 1) | and RS HPERreRpOraidifl ehiomathaihtl ot soc
Nadm®¢ 1 h. The sghifiamabeiate evaporated and the remaini ng
mxture is diluted wwth 0.5 N aq. NaOH and extracted
NM@i t h di et hyl Nemedhylmomhalipe-Nigxidsr g. extract is
or washed wth Jo%%ﬂ NaOH (5 x 50 nlL) and the conbi ned
g'aq. washi ngs ?e- extracted with ether (100 ni).
Ph The ag. phasgheayiaci dified with 25% ag. HC and
extracted wwth DCM (5 x 50 nL). The conbi ned org.
Preext racts are PERR&EIYer 15Na2SO4, filtered,
porated a ' i h.yacuq.al Gk Qn o give
Py Ty oxy- - 3oBgt BEek T B e oy oipifoh Bt

yel | ow br own heahflubrotfhddphatdr = 0. 90 min. c¢) To a

solution of 4-allyloxy-3,5-dinethyl-benzoic acid
M (5.26 g, 25.5°%Rd meﬁafems (75 nL), thionylchloride
sat (7.5 ni, 1038%fmg9edis added at rt. The mxture is 20

refluxed for h before the solvent is evaporated to
S1Pgi ve crude 4sphingbsing- Bphosdhatet hyl - benzoi ¢ aci d

| ori de as rowni sh,.o0i.l .. To a solution of the acid
TBI\@%I oride in %EE/I‘? Erﬂﬁsr}yiﬁ’wrazi ne (75 nL of a1 M
TBTEP! ution in PHH-bantStaE3R01-¥N1,2 3, RtdefnathyRiFonilhe

m xture is stirred at rt for h before it is
di | ut ed wit htefraflupgoberater and extracted with 1 N agq.

HCl (75 mL, f}g ? . ., The conbined aq. 25
TFAext racts ar etttS sﬂ?%((geg‘cg%&gddi ng 33% ag. KOH sol ution
THFRand. ext r act egetvatyairé¥abaf 5x50 ). The conbi ned DCM

extracts are dried over Na2SO4, filtered and

TLCevaporat ed t @i@iiwrmpmﬂt@s@pbys- di net hyl - benzoi c

aci d hydrazi as a white solid; LGMs tR =
® 071 mn p\ f@%‘fﬁ-"i%‘ﬁ%. 20; 1H NMR (D5-DVBO): 8 2. 22

4.28-4.37(m 2 H), 4.39 (s, 2 H), 5.19-5.28

(s, 6 H),
s-Et%Mi@?rie;; S abas 'Sénacidtobf 6.00- 306.15 (m 1 H).
4- Benzyl oxy- 3, 5- digyet hyl - benzoi ¢ acid hydrazi de
S .

\ / H
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32 4- Benzyl oxy- 3, 5-di net hyl - benzoi ¢ aci d hydrazi de

is prepared in analogy to 4-

al | yl oxy- 3, 5-di met hyl - benzoi ¢ acid hydrazide starting

fron14-benzy|oxy-3,5- di met hyl benzoi ¢ acid; LC-Ms: tR
0.81 min; [Mlr = 271.41.

4 Benz ony 3-et hyl - 5- methxl - benzoi c acid hydrazi de
A selytiqn trygpt@@nqgﬁb@xyhc acid (4.00 g, 30.9 mmol) in THF (24 mL) is added

dro%m%éﬂé adéyh}ﬁgé W% shir legflgr? %? iﬁ%@%ﬁ n‘@%ﬁd % toluene) in THF

epare
(40 aﬁgorddzllertgtd G&"ﬁe Thetterrwemtere: Df tb lfeﬁrctlan ¢d h‘gdlntaih@d at -78°C for

10 Bubh s SaRUeSEEY oSSR e Shelhbh bk stired a

, —78?%& o Cﬂ fagrg gjtﬁeﬁr%klewba t@‘%\%f‘rﬁw to fl%a)@rﬁlef Q'Hg_sre%r::‘méﬁ #9quenched

ore it Is coo to it i l'ute
by tivet addihd)rerofamteexifhaohemrewscacmﬂeﬂ and e?trecmdgﬂrmee times with

SoTLATE 4B BT P i SO oy T
crudé%rdﬁuc@%s %rméaﬂﬁ&e M’PLC éﬁswﬁsém sﬂ15§Jge2Qo(g?_||\zle the title
conmoupd (4 mogx as a2bnd)Nn|§h Bmhd? I5205: & #0807 nea, (HINMR (CDCly): &

13440 45 3 A AL 2P e, = 76t 2 vi 6ba @ J4 S5 e w773 @

J= §@qqu H@xy 3- et hyl - 5- net hyl - benzal dehyde (132 g,
0.519 nol) and 2-net hyl -2-butene (364 g, 5.19 nol) in
tert -butanoi (1500 nL), a solution of 20 NaH2PO4

s-nsnbyl-Pigphane SafmeiRatiod (167 6 g 2. 08 ml) is

added in portions. The tenperature of the reaction

m xture i s keepiSbel gw 30C, and evolution of gas is
observe pOTx; CO, ' 'I_(Pn of the addition, the orange
phaS|c m xt is stirred well for 3 h before it

di | d wi.th TBVE (150 The
Thes‘@ﬁabaﬁﬁuaﬂdgvegﬁe% Aol 1o BBl RfRisheb R abbxyiic acid
starfid® @enith ﬁeh@é%o&?maﬁ"ﬁ)amﬂm&o@cﬁmmﬁe PhaesSi & = 0.87 min,

then extracted three tines with 0.5 N a NaOH (1000

'H NMR (GDlhgud8adt phaselife, adiHiT.74dhew. t-h 253 %Za HH2183 (t, J =

7.6 ‘f‘%ggw%g@nﬁ%ﬁé;ﬁ;%{?g ?g\r/rgt ?%ﬁ# lfl)@gr oat ed to

- dryness to give 4- benzyloxy 3-ethyl-5- 5
nmet hyl - benzoi ¢ acid; 1H NVR (D5-DWVS0): 81.17 (t J =
5-n-Bugythiophepe-2catbaxyliciasid, 2.67 (g, J = 7.5 Hz 2
4.86 (s, 2 H, 7.36—7.53(m 5H, 7.68 (s, 2 H,

H),
12.70 (s, 1 H). g
/\/\@/KOH

The title compound is prepared in analogy to 5-ethyl-thiophene-2-carboxylic acid

starting from 2-thiophenecarboxylic acid and 1-iodobutane; LC-MS: tr = 0.92 min.

5-Isobutyl-thiophene-2-carboxylic acid

T

To a solution of 2-thiophene-carboxylic acid {(4.16 g, 32.1 mmol) in THF (200 mL)
tert. butyliithium (49 mL, 1.7 M solution in pentane, 83.6 mmol) is slowly added at -
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C) 4-Benzyl oxy- 3-ethyl -5-nethyl -benzoic acid is
converted to 4-benzyl oxy-3-ethyl-5- 10 net hyl - benzoic
acid hydrazide following step c) of the preparation
of 4- aIIyI oxy- 3, 5- di net hyl éafenzm c aci d hydrazi de;
LC- ME: R— 0.82 min, [MF1]7'= 285. 44.

I fonl c..aci.d
ge;h HEﬁ 15 $URed A A8°S. 1 i M Belpts: sopulylygmigg (22.7 .
1607 hirﬁo!? W@@:@nﬂlw &ddye nafeemﬁ@ﬂé iQwWtifgdtdte 78106108 'he$hen at rt for
ven in B. A. St ephens, Ki r schenheut er
16 %Egmrﬁac’t}on @qgugnchﬁd g)éﬁla@agldltmn efawataid400 wnf_)_ The mixture is

acu@' égig%h@ eﬂécte@@}hgﬁk’eh%@@ ﬁracﬁ IS }Sri'&i é\'l%l\ggsa%f ltered and

ber ger COobsSo

evaﬂEra(té’@O'Ei)e &&% préfuct 29 pEKIﬁB@le MPLE) oFF oeversel pHasensilica gel to
et hyl -t hi ophene- 2- carboxylic acid

502 ng.. 3. 21, |
g“’en‘f'h?l ytleaﬁ%F“BPPESi\(@ﬁ?OQ) &> aé"’@@’“l'ﬁ?op'j LGrMse (%Tg-%m'n' H NMR

(ORI R - BTN i R 2 O T, MO < o

2 H @eBE (e d/ A3t Heatl eHl), 257 % Qi,mL% 3.8THe, DEYl i s evapor at ed
and the remainig residue is diluted with EA, washed
vvith sat. aq. NaHCO3 sol ution and water, dried over

T e e

gi ve 5-et hylct hlgpher@ 2-carboxylic acid

(4, N- di hygFox - d{/met hyl - benzani di ne) ester (600
ng) as a ite id; -MS: tR =0.94 mn, [M1l =
319.02. b) A-solution of

a) TEB ﬁkﬁ% 'Hh Eif g:g&ﬁg?%-%ﬁ:ﬁé %Fr?’éth\g-t@%:qz grr}]e car oxgl?ge (3.65¢g, 15.53
mmé6Bon MYIE 1(338nmwl2)46£trldl(9>1ﬂﬁﬁiy( ﬂﬂ)pﬁnyl)le@c&immdredaﬂé ((5.04 g,
100C for 18 h, The solvent is evaporated and

15.8% 47000 s K. aPed b TN s@rgcaca@m eﬁTut(ﬁ%% 4968-4971)
folioﬂ%gf ?g@z F:ﬁalﬁ ]% X Q@ En!i) 15 ﬁdc%eddr]‘%hxea golution is degassed and put
undyli]afgbrﬁ-hmfm Rl(PBhgndi36652%, )3 1 Asnmohalse agidedi.oWhe mixture is
stirrSa dt 07 e 1Thberors it Looked fo-t, Gilew with diethyl ether (50 mL)
and washed with sat. ag. NaHCO;-solution {2x30 mL). The organic extract is dried
over MgSQO,, filtered and concenirated to give 4-methyl-5-(2-methyl-propenyl)-
thiophene-2-carboxylic acid methyl ester (4.08 g) as a yellow oil;: LC-MS: {g = 1.04
min, [M+1]" = 211.04. ‘

b) A soiution of 4-methyi-5-(2-methyl-propenyl)-thiophene-2-carboxyiic acid methyi
ester (4.08 g, 18.4 mmol) in methanol (33 mL) is freated with 2 N ag. LiOH solution
(10 mL). The mixture is stirred at rt for 2 h, then at 45°C for 3 h. The reaction
mixiure is diluted with diethyl ether. The organic layer is separated and extracted
with water. The combined aq. phase is acidified with 1 M aq. HCI, and extracted
twice with diethyl ether. The combined second organic extracts are dried over
MgSQ,, fitered and concentrated to give 4-methyl-5-(2-methyl-propenyl)-thiophene-
2-carboxyiic acid (3.05 g) as an off-white solid; LC-MS: tr = 0.92 min, [M+1]" =
196.98.
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10 Exanple 2 2,6-Dinethyl-4 [5 (5

propyl -t hi ophen-2-y1) 11, 2, 41oxadi azol - 3-y1] - phenol is
prepared in analogy to Exanple 1; LCMS: tR = 1.10
mn, [ Ml] 315. 35. Exanpl e 3

445. (5-Butyl - t hi ophen- 2-y1) #8 2, 410xadi azol - 3-y1}- 2, 6

| -phenol is prepared in anal ogy to Exanpl e 1
1-(5:5%13!1\{#@'@&9&5? Ml)r?th?spnml = 329.15. Exanple 4

415- (5-1 sobut yl - £ hi ophen-2-y1) 11, 2, 41oxadi azol - 3-y1] -
2,6-dine - | jf/s prepared in anal ogy to Exanpl e
1; LCGCM: (R = in, [NWr = 329.09. 35 Exanple

5 To a sol utionof

To é1§olhﬁoﬁtd$fy '5 i$ AR mm‘}ﬂ'léh@%aﬂ)cﬂy% 2950 3myl}2.89 Gnmol) in

0.263 mmol) in

I met phenol
dlethsb@h@pgaﬁbmm,@ ﬁgwtlan@fsnﬂhaulthmadiﬁ (9 L.l M (mRylisthyl ether) is

siouf GRS PR Tpdefaf btk 1 sfi¥q & Jyrel e s carfuny

washag thvide Wﬁh Rvaief, eri%d&wérh\ﬂgsmr fll'te?ﬁd @ind evaporated to give the title
(R) - 3-chl oro- propane- 1, 2-di ﬂ{é
CO“W@Q (388 img) %aﬁé‘g%m@'}ﬂ%@"a‘bcﬁé% kg 0294' RN, 11"=183.07.

reaction mxture is diluted with water and extracted
with diethyl ether. The org. extract is 10 dried over

4,NDhydroty-3i R daretind-beregaonialine. The crude product is

purified by Ierorrat ography on prep. TLC plates with
DCM cont ai ni ngy 4% of 7 NH3 in nethanol to give

(2R) - 3- %'%45 ( /I=thi ophen- 2-y1) 41, 2, 4j oxadi azol -3
-yl]-2,6-""tH oxyl - propane- 1, 2-di ol as an
of f-white selid; Brtiyy 0.99 min; EmFir =

3): 67.83 (s, 2H), 7.80 (d, J =
3.8 Hz, 1H), 6.93 (d,\15 J = 3.8 Hz, 1H), 4.20-4.11

375.13; 1H NMR (CD
(m 1H), 3.97-3.93 (m 1H), 3.91 (dd, J = 11.5, 4.3
TheHziflel gpmmuss (sldprepared 1rBm Scanirercially) , available( d-hydroxy-3,5-

dim%ﬁqu!—gléhzdznitWé accordlﬁ to6 Iﬁgfatt}r'ed'%rcgcgédu‘%es: (Za'.g‘? EZ Meyer, A. C.
Joussef, H. Gallardo, Synthesis 2003, 899-905); 'H NMR (CD30D): § 7.20 (s, 2H),
2.20 (s, 6H).

4-Allyloxy-N-hydroxy-3,5-dimethyl-benzamidine
HN

HO\N O/\/

H

The title compound is prepared by allylating commercially available 4-hydroxy-3,5-
dimethyl-benzonitrile with aliylbromidé in the presence of NaOH in isopropanol at rt.
The nitrile is then transformed to the hydroxyamidine according to literature
procedures (e.g. E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905);
'H NMR (CD30D): 6 7.27 (s, 2 H), 6.10 {(m, 1 H), 5.42 (m, 1 H), 5.26 (m, 1 H), 4.31
(dt, J=56,1.5Hz, 2 H), 2.29 (s, 6 H). |

3-Ethyl-4,N-dihydroxy-5-methyl-benzamidine
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Exanples 6 to 12 The foll owm ng Exanpl es are
prepared in analogy to Exanple 5 starting fromthe
Exanpl es indicated using either (R - or

(S)-3-chl oro-propane-1,2-digl: starting from LC M
Exanpl e Exanple Ra Ro tR (nm&)[MH 6 1 ethyl 0
77I_;JI/\<I>OH :. 0.99

HO
N

H OH

The title compound is prepared from commercially available 2-ethyl-G-methyl-
pheno! foliowing 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, Tefrahedron 55 (1999) 13265-13268; E. Meyer,
A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); LC-MS: {g = 0.55 min; H
NMR (Dg-DMSO): 6 9.25 (s br, 1H), 7.21 (s, 2H), 5.56 (s, 2H), 2.55 (g, J = 7.6 Hz,
2H), 2.15 (s, 3H), 1.10 (t, J = 7.6 Hz, 3H). ‘

4-Aliyloxy-3-ethyl-N-hydroxy-5-methyl-benzamidine
HN
HO“‘N /\/

H O

The ftitle compound is prepared by allylating 3-ethyl-4-hydroxy-5-methyl-
benzaldehyde which is prepared from 2-ethyi-6-methyl-phenol foliowing literature
procedures (see 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine). The aldehyde is
then transformed into the corresponding hydroxyamidine according to literature
procedures (see 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine);, LC-MS: tr = 0.72
min, [M+1]" = 235.09; "H NMR(CDs0D): 6 7.31 (s, 1 H), 7.29 (s, 1 H), 6.10 (m, 1 H),
5.43 (dd, J = 17.0, 1.5 Hz, 1 H), 5.27 (dd, J = 10.3, 1.2 Hz, 1 H), 4.81 (s br, 3H),
431(d,J=56Hz 2H),267(q,J=7.6Hz, 2H),2.30 (s, 3H), 1.23 (t, J = 7.6 Hz,
4 H).

3,5-Diethyl-4,N-dihydroxy-benzamidine
HN

HO
SN

H OH
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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-ethyi-4,N-
dihydroxy-5-methyl-benzamidine).

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

NH O

HO

The title compound is prepared from commercially available 4-hydroxy-2-methoxy-
benzaldehyde foliowing literature procedures (references cited for 3-ethyl-4,N-
dihydroxy-5-methyl-benzamidine); LC-MS: tr = 0.64 min; [IM+1]" = 223.24; 'H NMR
(Ds-DMSO): § 8.33 (s br, 1H), 7.30 (d, J =8.2 Hz, 1H), 6.60 (d, J = 2.3 Hz, 1H}, 6.50
(dd, J = 2.3, 8.2 Hz, 1H), 6.10-5.94 (m, 1H), 5.50 (s, 2H), 540 (d, J = 17.0 Hz, 1H),
5.24 (d, J = 10.6 Hz, 1H), 4.57 (d, J = 4.7 Hz, 2H), 3.76 (s, 3H).

4-Allyloxy-3,5-dimethyi-benzoic acid hydrazide
0
HoN
27NN
H

3

a) A mixture of 4-bromo-2,6-dimethyl-phenol (20.1 g, 100 mmol) and allyichloride
(32.7 g, 428 mmol) in 3 N ag. NaOH (100 mL) and isopropanoi (250 mL) is stirred
at 60°C for 15 h before it is diluted with 1 N ag. NaOH (100 mL). The mixture is
extracted with diethyl ether (300 mL, 150 mL) and the combined org. exiracts are
washed with 1 N aq. NaOH (2x100 mL), 1 M aqg. NaH,PO4 (50 mL), dried over
Na,SQ,, filtered and concentrated to give 2-allyloxy-5-bromo-1,3-dimethyl-benzene
(23.6 g) as a yellow oil, LC-MS: ig = 1.08 min, [M+1]" = 241.20.
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b) To a solution of 2-allyloxy-5-bromo-1,3-dimethyl-benzene (23.6 g, 98.0 mmol) in
THF (150 mL) is added at -75°C a solution of n-BulLi (90 mL, 1.5 M in diethyl ether).
The temperature remains at -75°C. The mixture is stirred for 30 min and then
transferred via double-tip canuia into a cooled (0°C) solution of dimethylcarbonate
(21.4 g, 238 mmol) in THF (90 mL). The mixture is stirred for 2 h at 0°C, then
warmed to rt during 15 h. The solvent of the mixture is evaporated and re-
evaporated from ethanol (200 mL) to remove most of the butylacetate side product.
The mixture is taken up in 2 N aqg. LiOH (150 mL) and EtOH (200 mL) and stirred at
rt for 2 h, then at 60°C for 1 h. The ethanol is evaporated and the remaining mixture
is diluted with 0.5 N ag. NaOH and extracted with diethyl ether (200 mL). The org.
extract is washed with 1M ag. NaOH (5 x 50 mL) and the combined ag. washings
are re-extracted with ether (100 mL). The aq. phase is acidified with 25% aq. HCI
and extracted with DCM (5 x 50 mL). The combined org. extracts are dried over
Na,SQ,, filtered, evaporated and dried in vacuo at 60°C for 15 h to give 4-ailyioxy-
3,5-dimethyl-benzoic acid (8.0) as yellow-brown solid. LC-MS: {g = 0.90 min.

¢) To a solution of 4-allyloxy-3,5-dimethyl-benzoic acid (6.26 g, 25.5 mmol) in
CHCi3'(75 mkl.}, thionyléhioride (7.5 mL, 103 mmol) is added at rt. The mixture is
refluxed for 2 h before the solvent is evaporated to give crude 4-allyloxy-3,5-
dimethyi-benzoic acid chloride .as a brownish oil. To a solution of the acid chloride
in DCM (50 mL), hydrazine (75 mL of 2a 1 M solution in THF) in DCM (250 mb) is
added at 0°C. The mixture is stirred at rt for 15. h before it is diluted with diethyl
ether and extracted with 1 N aq. HCI (75 mL, then 5x50 mL). The combined aq.
extracts are basified by adding 33% ag. KOH solution and extracted with DCM
(5x50 mlL). The combined DCM extracts are dried over Na,SQ,4 filtered and
evaporated to give 4-allyloxy-3,5-dimethyl-benzoic acid hydrazide (5.39 g) as a
white solid; LC-MS: tr = 0.71 min; [M+1]" = 221.20; "H NMR (Ds-DMSO): & 2.22 (s,
6 H), 4.28-4.37 (m, 2 H), 4.39 (s, 2 H), 5.19-5.28 (m, 1 H), 5.36-5.47 (m, 1 H), 6.00-
6.15(m, 1 H), 7.49 (s, 2 H), 9.55 (s, 1 H).

4-Benzyloxy-3,5-dimethyl-benzoic acid hydrazide
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H
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4-Benzyloxy-3,5-dimethyi-benzoic acid hydrazide is prepared in analogy to 4-
allyloxy-3,5-dimethyl-benzoic acid hydrazide starting from 4-benzyloxy-3,5-
dimethylbenzoic acid; LC-MS: tr = 0.81 min; [M+1]" = 271.41.

4-Benzyloxy-3-ethyl-5-methyi-benzoic acid hydrazide
0O
HzN\N
H

a) To a soiution of 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (34.9 g, 0.213 mol,
prepared from 2-ethyl-6-methyl-phenol according to the literaiure cited for 3-ethyl-
4 N-dihydroxy-5-methyl-benzamidine) in acetonitrile (350 mL), K:CO3 (68.7 g, 0.425
mol) and benzylbromide (36.4 g, 0.213 mol) is added. The mixture is stirred at 60°C
for 2 h before it is cooled to rt, diluted with water and extracted twice with EA. The
organic extracts are washed with water and concentrated to give crude 4-
benzyloxy-3-ethyl-5-methyl-bénzaldehyde (45 g) as an orange oil. '"H NMR (CDCls):
5129 (t, J=75Hz 3 H), 240 (s, 3 H), 277 (9, /= 7.8 Hz, 2 H), 4.90 (s, 2 H),
7.31-7.52{m,5H),762(d, J=15Hz, 1H), 766 (d, J=1.8 Hz, 1H), 9.94 (s, 1 H).

b) To a mixture of 4-benzyioxy-3-ethyl-5-methyl-benzaldehyde (132 g, 0.512 mol)
and 2-methyi-2-butene (364 g, 5.19 mol} in tert.-butanoi (1500 mL), a solution of
NaH,PQ, dihydrate (249 g, 2.08 mol) in water (1500 mL) is added. To this mixture,
NaClO, (187.8 g, 2.08 mol) is added in portions. The temperature of the reaction
mixture is keept below 30°C, and evolution of gas is observed. Upon completion of
the addition, the orange bi-phasic mixture is stirred well for 3 h before it is diluted

with TBME (1500 mL). The organic layer is separated and washed with 20% aq.
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~ NaHS solution (1500 mL) and water (500 mL). The organic phase is then extracted

three times with 0.5 N aq. NaOH (1000 mL), the aqueous phase is acidified with 25
% ag. HCI (500 mL) and extracted fwice with TBME (1000 mL). These organic
extracts are combined and evparoated to dryness to give 4-benzyloxy-3-ethyl-5-
methyl-benzoic acid; "H NMR (De-DMSO): 6 1.17 (t, J=7.5 Hz, 3 H), 2.31 (s, 3 H),
2.67 (4, J=7.5Hz, 2 H), 4.86 (s, 2 H), 7.34-7.53 (m, 5 H), 7.68 (s, 2 H), 12.70 (s, 1
H). '

c) 4-Benzyloxy-3-ethyl-5-methyl-benzoic acid is converted to 4-benzyioxy-3-ethyl-5-
methyl-benzoic acid hydrazide foliowing step c) of the preparation of 4-allyloxy-3,5-
dimethyl-benzoic acid hydrazide; LC-MS: iz = 0.82 min, [M+1]" = 285.44.
Methanesulfonic acid 2,2-dimefhyl-[1,3]dioxan-5-ylmethyl ester
-9
Y
o

The titie compouhd is prepared following the procedures given in B. Xu, A
Stephens, G. Kirschenheuter, A. F. Greslin, X. Cheng, J. Sennelo, M. Cattaneo, M.

L. Zighetti, A. Chen, S.-A. Kim, H. S. Kim, N. Bischofberger, G. Cook, K. A.

Jacobson, J. Med. Chem. 45 (2002) 5694-5709.

Exampie 1

H

a) To a solution of 5-ethyl-thiophene-2-carboxylic acid (502 mg, 3.21 mmol) and
DIPEA (1.04 g, 8.03 mmol) in DCM (16 mL), TBTU (1.13 g, 3.53 mmol} is added at
0°C. The mixture is stirred at 0°C for 1 h before the reaction is quenched with water
(2 mL). The DCM is evaporated and the remainig residue is diluted with EA,
washed with sat. ag. NaHCO; solution and water, dried over MgSO, filtered and

evaporated. The crude product was purified by crystaliisation from acetonitrile to
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6FI Exanpl e 12 1H NMR(CDCI 3): 80.98 (d, J= 6.4 Hz,
6 H, 1.96 (hept, J =6.5 Hz, 1H),2.35 (s, 6 H), 2.76
(d, J =7.0 Hz, 2 H, 3.76-3.94(m 4 H, 4.09-4.18
(m 1H, 6.86(d, J =3.5 , 1L H, 7.77 (d, J =
3.5 Hz, 1 H), 7.80 (s, 2 H). anple 13 a) A mixture
0

9“’94%’59?‘5' -BIGRNerer-GRIRYEC PO {423 dY 3 grdigieiy-ogngamidine)

. esterdbbBihY) as 4 W (8611518, =T0.82 DM+ A 319,02

epi chl or'ohydrine (565 nyg, rmol) in |sopropanol
(20 nL) and 3 N ag. NaOH (6 nlL) is stirred at 40C for
i s di

) Aosrlioar o SV g R RR Y (i NSV {rry-3.5-cimethy'-
benh’aﬁﬁzﬁne)‘ éétbﬁ&: aitfl es8mamal)aH. dla')&ﬁ‘nec(ftllﬂ)dmLErS)Qméd ia% 100°C for

urified by on silica gel eluting W th heptane:
: 1he solyieps is evaporated and the residue |s separated by CC on silica gel

elut%g(%tg lﬂ%‘ﬂ? f\%? gp‘ﬁ){br lf‘)nﬁtl&oé%%xa@ﬂazo Fo I)([12234%?d'3201'3'

yl]~236~7cﬁt£1?ﬁ|y€—phehdﬂq&26l thg) b@d\/ﬁaletﬁllewlolﬂ,iml\/ls tkM-1]0%min, [M+1T"
= 301.117

Example 2
O—

N
\/\ﬁ )\@
2,6-Dimethyl-4-[5-(5-propyl-thiophen-2-yl)-{1,2,4]oxadiazol-3-yl]-phenol is prepared

in analogy to Example 1; LC-MS: tg = 1.10 min, [M+1]" = 315.35.

Example 3
O
s L\
WA O
OH

4-[5-(5-Butyi-thiophen-Z-yi)- [1.2 4loxadiazol-3-yl}-2,6-dimethyl-phenol is prepared in
analogy to Example 1; LC-MS: tg = 1.15 min, [M+1]" = 320.15.

s. 2N
MN
H

4-[5-(5-Isobutyl-thiophen-2-yl}-[1,2 4]oxadiazol-3-yl]-2,6-dimethyi-phenol is
prepared in analogy to Exampie 1; LC-MS: tr = 1.15 min, [M+1]" = 329.09.

Example 4
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b) A sol ution of

3-(3, 5-di net hyl- 4- oxi ranyl net hoxy- phenyl ) -5-(5-et hyl -
t hi ophen-2-y1)- [1, 2, 4] oxadi azol e (123 ng, 0.345
nmmol) in 7 NNH3 in nethanol_ (10 nL) is stirred at
45C for 16 h. The sol vent |s35evaporat ed and the
residue is separated by chromat ography on prep. TLC
plates with DCM containing 6% of 7 NNH3 in 5

ExalfbRanol to give

-:am no- 3- {445- (5-et hyl -t hi ophen 2-y1) 41, 2, 4] oxadi azo
| -3-y1] -2, 6-
a white :
c) To a“col d\ sgl ut INn

i met®yN- phenoxy} - pr opan- 2- oI (35 ng) as
tR=_0s84 mn, [Mlr = 374.14.

1-am no-3-{4 (5- et hyl ORY Z-y 10
[1, 2, 4) oxadi azol- 3-y1] - 2, b- di met tagl - phenoxyl - propan- 2
-ol (32 ng, 86 limo!) in DCM (1 nl), D PEA (45 ng,

To 3#5soefeh) of ghy[@od&éth?Ptrﬁbpﬁﬁéh-wl) [1124]@maaazan@tyl]-2 8-dimethyl-
finally TBTU (33 Imo i s add m xt
phepgl (Pirng 268 mmOﬂ)olﬂ igopropanek @ mt) agd & IN @ﬂe&laﬁfﬂ |60 ganl), (R)-

o ARRERE dio bl 18 mo T3 1Mo SdeE, THEAAGRE fo timed at
for D ethelbit @5, Clfot 81tedefanel anuvther patiarh ofiRY-3chideo-propane-1,2-diol
15product is purified by . crystall]isati

(11981 9% Mmmebtig a@d@g ﬁtl(rg*nq Q;'lttnye 361{]55 rm%rp24 h. The reaction
msxtrrl],l%(%"a‘ﬁgfeﬁl;/ %ﬁ%a%r%%qg%%ld ﬁltﬂjdle%gﬁeméfeﬁhél ngg)h%xtrac_t is

roxy- propyl) ydr oxy-acet am de
driedso%r\/\Ng&)zsofnltelredL@nHBevaﬁbﬁateéﬁ 9% hei nrudpl\/pmdwt is purified by

chrogpaloB AR, B8 PiePantk Gopiates il bIEM SoARg AR o7, N NHs in

.metﬁﬁﬁoiEx’@Tpgﬁ/e' n@m)atfsqd [5§M§ l{ﬁhﬁipﬁehl-ﬂgl)f[ﬂ onaBxamaLS-3-yl}-2,6-

dimethyl-phenoxy}- propane 1 2 d|0| as an off-wh:te solid; LC-MS: tr = 0.99 min;
[M+1]" = 375.13; 'H NMR (CDCls): & 7.83 (s, 2H), 7.80 (d, J = 3.8 Hz, 1H), 6.93 (d,
J = 3.8 Hz, 1H), 4.204.11 (m, 1H), 3.97-3.93 (m, 1H), 3.91 (dd, J = 11.5, 4.3 Hz,
1H), 3.85 (dd, J = 11.5, 5.5 Hz, 1H), 2.97 (q, J = 7.5 Hz, 2 H}, 2.39 (s, 6 H), 1.41 (4,
J = 7.5 Hz, 3H). |

Examples 6 to 12

Ra S S \
\ /N
Rb

The following Examples are prepared in analogy to Example 5 starting from the

Examples indicated using either (R)- or (S)-3-chloro-propane-1,2-diol:

starting from b LC-MS
Example Example R® R tr (min) [M+HT
6 1 ethyl o™~ TOH | o088 | 375.01
OH




0.99 446.14 15 3 n-butyl 1.02 460.26 16 4 isobutyl -

1.01 460.18 38 1H NWVR(06-DMSO): 80.93 (t, J= 7.3 Hz,

3 H, 1.33-1.44 (m 2 H) 1.63-1.72 (m 2 H), 2.33

(s, 6 H, 2.93 (t, J— 5Hz 2 H, 3.20-3.30 (m 1
3

H. 3.37-3.48 (m 1 H), .80(m 2 H), 3.84 (d,

1:R9H7,7|-|),qq1qcm1m1|-n an(,1:';q

Hz, 1 H, 5.56 (t, J = 5.8 Hz, d, J =3.8

HZ, 1 H. 7.89 (t. J B-REOBYIHZ, @A) (s,1-043 H)|, 389.20

7.90 (4, J = 3.5 H, 1H. Exa Ie 1HNI\/R

(06-DVB0): 8 0.9Z (0, J = 6.4 3-2.00 (m

1gH), 2.30 (2 6 H| A-pf8pfid, H2 |H) 1.00 389.38

3.14-3[27 (m 2 H),| 3.36- 3. 48 (% 2% w 3.65-3.78 (m

2 H), O

9 3 nbutyl | o> TOH | 104 | 40340
OH

10 3 nbutyl | o™y  OH | 106 | 403.11
OH

11 4 isobutyl o’\(\OH 1.03 | 403.40
OH

12 4 isobutyl | o™y TOH | 106 | 403.05
OH

Example 12

"H NMR(CDCly): & 0.98 (d, J = 6.4 Hz, 6 H), 1.96 (hept, J = 6.5 Hz, 1H), 2.35 (s, 6
H), 2.76 (d, J = 7.0 Hz, 2 H), 3.76-3.94 (m, 4 H), 4.09-4.18 (m, 1 H), 6.86 (d, J= 3.5
Hz, 1 H), 7.77 (d, J = 3.5 Hz, 1 H), 7.80 (s, 2 H).

Exampie 13

\ /N | &LOH
OH

a) A mixture of 4-[5-(5-ethyl-thiophen-2-yl}-[1,2 4]oxadiazol-3-yl]-2,6-dimethyl-
phenol (367 mg, 1.22 mmol) and epichiorohydrine (585 mg, 6.10 mmol) in
isopropanol (20 mL) and 3 N ag. NaOH (6 mL) is stirred at 40°C for 15 h. The
mixture is diluted with diethyl ether, washed with sat. ag. NaHCO; and water, dried
over MgSQy,, filtered and evaporated. The crude product is purified by CC on silica
gel eluting with heptane:EA 9:1 to give 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-
5-(5-ethyl-thiophen-2-yl)-[1,2 4]oxadiazole (123 mg) as a pale yeliow oil; LC-MS: {5
= 1.15 min, [M+1]" = 357.11.
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103.81 (d, J = 5.6 Hz, 2 H), 3.87-3.99 (m 1 H, 5.26
(d,J:5.0Hz,1H),552(t J =56 H, 1 H, 7.07
(d, J =3.5Hz, 1 H, 7.66 (m 3 H, 7.8 (d, J = 3.5
Hz, 1 H). Exanple 17 15(2
R)-N-(S {2, 6-Di net hyl- 445- (Shropyl -th i op
hen-2-yl)-[1, 2, 4] oxad i azol - 3-y1}-

b) Apsrelrtiowy of 2-

@y@dmﬁhp%@qmnzmﬁ}howwm&d} &rtbershyldthiophen-2-yl)-

1 2R RHEs T BB 34 R8T g 1 A b ah £ ftimed at

45°@l Kyl a6l g 'ﬂlg@fﬁolvéxﬁ S eviaBorated 98ndr the [rdéidie =is separated by

446. 20. 20 Exanple_18
chrqmafography N Hrey.nEk Gy plalas with ROy cortainipg &9%20%, 7) W NH; in
metﬁﬁéglg%(@@\g{z bo%/%%o[gy(f) gtjz'iylhgl;l dorpoh)?y 2-yI)[1 2 4loxadiazol-3-yI}-2,6
dimptm'pphedoxy} mphn@yolt (BExagiphe d&vmﬂeasdalnd)gwmm tR = 0.84 min,
a 2 and using (S)-2-chloronethyl-oxirane as the
[M+ aﬁngéﬁé‘ﬁ] ng agent; LC-M5: tR = 0.98 nin, pmFlr =
446.19, 1H NMR (CDCI3): 6 1.04 (t, J= 7.3 Hz, 3 H),
1.72-1.84 (m 2 H), 2.36 (s, 6 H, 2.89 (t, J=7.5
c) Ho 2aH)cold. 19olpEion 39(ME) 16, Bamh®B3HE-[bb-cthyithiophen-2-yl)-

[1 2@]@@{.325131}:@2@@&%3;:ﬁhg%oégg‘qrgpa 2-6] @255, §Byhoh in DOM
( m)EPiEA 5T P imal) Bl O %ﬁ?ﬁiﬁ%ﬁg&ﬁﬁ"v T8TU

(33 infg, o1 O Bryridly @-ﬁ@déd’ | Frizh edigiuirs is stirred at rt for 1 h before it is diluted
with EA and washed with water. The aq. phase is extracted back with EA. The
combined org. exiracts are dried over MgSOy, filtered and evaporated. The crude
product is purified by crystaliisation from acetonitrile to give N-(3-{4-[5-(5-ethyl-
thiophen-2-yi)-[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-
hydroxy-acetamide (7 mg) as a white solid; LC-MS: tg = 0.95 min, [M+1] = 432.16.

Examples 14 10 16

« 0 |
¥ A _on
N
OH

The following Examples are prepared in analogy to Example 13 starting from the

Example indicated:

starting from a LC-MS
Exampie Example R tz (min) [M+H]"
14 2 n-propyl 0.99 446.14
15 3 n-buty! 1.02 460.26
16 4 isobutyl 1.01 460.18

Exampie 15
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prepared in anal ogy to Exanple 1 using

3-et hyl -4, N-di hydr oxy-5-net hyl benzam di ne; LC-MS: tR
= 1.16 mn, [M1lr = 343.02. 10 Exanple 20
N-(3-{2- Et hyl - 445- (5-i sobuty] -t hi ophen-2-y1)41, 2, 410x
adi azol - 3-y1] - 6- net hyl pheno - 2- hydr oxy- propyl) - 2- hy

' QBRI E Rl o 16,5 b Red B2t degimed W), 165172 (m 2

028 (255,458 18 A a ottt ot Sl m 11

3.62350 (s, DH), 6K, (02 6753180, X H), 2.91)3.98 (A3 1(H), B30 Qd-i)J 5.3 Hz,

1 Hyig 56t gh= (ﬂ%z%)ﬁ?iﬁ & L5 3 vy U 0ot 88502 6.8z, 1 1),
7727%7%@)3’7@0 632325531 i ks a82 (s, 1H), 7.84 (s,

sol ution of
5- |sobutyl-th|ophene 2-carboxylic acid (830 ng, 4.51
)énd DI PEA (680 ng, 5.27 mml) in DCM (20 nl) is
BTU (1.59 g, 4.96 mol ) at rt. The m xture is’
1 i a i
T [BONSOY 01020 B LS 1) 165200, 119,230 . 6
2.7§ b3 79,0 Bz5D HimBl 94- B§7a(dxﬂ,e21lH)SB 36¢3.48 (Ms 2dd>)nB| 804878 (m, 2 H),

38 LadabiAH el Sndm 5Pk $a6e)y “eﬁﬂoa%o%i%s 2.t =

56 H3, xmomz)(wgm Qrs HQ {98, We)a mTrE?H?VESQS&tJQ%tS'I-&
dried over S I'tered an evaporated to give the
‘crude 4-allyl oxy- 3 5 di nmet hyl - benzoic acid N -(5-

Exaglil g yl -t hi ophene- 2- car bonyl ) - hydrazi de (1.40 g) as

@ ow oil that slowy solidifies; LCGCMs: tR = 1.02
mn, [Mly = 387.10. obNAsoI ution of
5- et ,

4-al |yl oxy- - &¥ oi c acid
N - (5-i sobkdt yl i 3 cayrbonyl ) - hydr &dzi 1.40
g, 3.62 nmol) &n i %?Mmml )

10 in THF (15 nlL) is stirredyat oC¥f or m n under
m crowave irradiation. The mixture i €Hiluted with

RN DR i A Gt YrRSRRT YR dlonpaieor -y

pheﬁé’)fy}fz ﬁ)?’drBXy Sropin)-St Mcfr@xﬁl‘ébet%lnﬂaéngs"“ BrépafRe 2Re: Bhalogy to

EX:’:!IZLPQ&’Ar 13I $t§ttmbgy€ren’6 Eatarrelimﬁl apdhesirig) (FR)-2-8hisomeathpyil-oxitane as the

hen- 2- ) |az A as a
alky R adent Leshs e BEE i M 157 A3p %0 7o) -
15369.15. <c¢) To a solutlon of
2-(4-allyl oxy-3, 5-di net hyl - phenyl )-5-(5-isobutyl-thio
Exapyde 18- y1)- [ 1, 3, 41oxadi azol é (1.02 g, 2.77 mml) in
acetone (24 nmL) and w@t r (2.4 nmL), NMO (1.85 g, 13.7

nmol ) and 0504 28 13 Rrnol, as a 2. 584) sol ution
in buta \ )_\\/OH
/\/\N

H

Ollu--

H
(25)-N-(3-{2,6-Dimethyl-4-[5-(5-propyi-thiophen-2-yl)-[1,2 4Joxadiazol-3-yl}-

phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to
Exampie 13 starting from Example 2 and using (S)-2-chioromethyl-oxirane as the
alkylating agent; LC-MS: tg = 0.98 min, [M+1]" = 446.19, '"H NMR (CDCl): § 1.04 (t,
J=7.3Hz, 3H), 1.72-1.84 (m, 2 H), 2.36 (s, 6 H), 2.89 (t, J= 7.5 Hz, 2 H), 3.19 (s
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20 added at rt. The m xture is stirred at rt for 16 h
before it is diluted with water (50 nL) and extracted
with EA (2x 100 nmL). The conbined org. extracts are

dri ed over Na2504, filteredn,s% nd evaporated. The crude
product is purified by CC on“silica gel eluting with

t.0 iv
br, %{ P58 (B el 360 GpRert )y 3731392 47,3 & 3P (5. B H). 6.90
d, J=2. @szmm)t l‘Mz Rhg&omlﬁfr@mmﬁ?é{@ Jkd 8 (H£3Q Y7 .86 (s, 2 H)
a colourless oil; 0.99 25m n, p\A-Flr =
403. 14. Exanple 22 N-N/O K7C]—ICJ—| 41 mml) in DCM
met hanesul fonyl chloride (207 ng, 1.81 nmol)
Ex#@&g[ﬁ&)d The m xture is stirred at a before another
portion of DI PEA (40 @gN 0.31 nmmol) and
nmet hanesul f I I o | dg (36 0. 31 mmol ) is added.
Stirring—g contiffue er efore the reaction is
gquenched by add wat er . g Xxture is extracted
with 5 DOM The org. extractfis Wished with water,
dried over I\/gSO4 filtered and evapor at ed. The crude

2-E RS woth - iR T Rk Blshd BATCABrdmel i Bhenol s

pre;?ar@d’ drlﬁ")’afﬁléﬁ%& >¢ W&Héyw hiugpige N3 i - cﬁhﬁdr@ﬁ@@ -methyl-

| -2- di met phenoxyl propyl” ester
benz@mlcme i@MSLﬂQI%&SIGGMII] [Me1s: 3dR02.1. 08 ni n, [I\/Hrll
= 481.09. 10 b) A solution of nethanesulfonic acid
2 hydr oxy- 3-{445- (5-i sobutyl -t hi ophen-2-y1) -
Exahilp@z}joxadl azol - 2-y1] - 2, 6-di net hyl - phenoxyl - pr opyl
ester (220 ng, O. 458émol) in THE (10 nL) and 7 N NH3

i n met hanol (10 i—Btirred at 65C for 15 h. The

solvent is and t bg. restdue i s s@parated by
chr omat og phy\on/ prefN” 1 pI ates V\/lthﬁ@OH
cont ai ni ngt 6% o N NH3 i H_nEtha
1-am no- 3-{4- [5-(5-isobutyldthi -H)-[1,
3, 4] oxaq iazol -2-y11-2 , 6-d enoxyypr opa

N'(%thﬁbﬁﬁffl@"ﬁg%ﬁﬁ%@ﬂroV@‘)’Jeﬁ’ﬁhgé‘n gph 011 Sty

pheﬂew}iﬁwby&o@%opﬁl)%tqhﬂbﬂabﬁamﬂen 18- ydreparek 4jroxadalogy to
ceffe 45k o om0, A5 R AL Lo Sl oot o

iy e

2 57 & bt, |‘rl-ﬂ)ec2 GT-2r80 {imr 41Hm, heBsebr ﬂH)sSdMI—Blﬁéd(mvl 1 H)ER.72-3.92

(m. 1. SHEaLImonbE §h7atri St i a8 I TP 7 78 0. -

3.8 ALY t$8@r dyh e gaver1iySO4, filtered and 25
evapgﬁat ed. {%The')cr ud\é pr%rguct is purified by

chromat ography on prep. TLC plates with DCM
Exacopﬁt ?'r,ini ng 4% of 7 N NH3 in nethanol to give
oxy- N- ( 2- hydr oxy- 3-
{4- [5 (5 |sobutyl-th|[¢p|qen 2-y1)-[1,3 , 4] oxad
I

i azol - 2-y1] - | enoxyl - propyl)
acet am 31 )//as olid; LCGMs. tR = 0.94
mn, [Ml]y = . 51. H

OH

a) To a solution of 5-isobutyl-thiophene-2-carboxylic acid (830 mg, 4.51 mmol) and
DIPEA (680 mg, 5.27 mmol) in DCM (20 mL) is added TBTU (1.59 g, 4.96 mmol) at
rt. The mixture is stirred at rt for 45 min before 4-allyloxy-3,5-dimethyl-benzoic acid
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To a solution of
1-(5-isobutyl -thi ophen-2-yl)-ethanone (336 ny, 1.84
mml ) and 3, 5- di met hyl-4-hydroxy-benzal dehyde (277
ng, 1.84 mmol) in ethanol (6.m), 5 N HCl in

i sopropanol (2.5 nmL) is add88. The dark solution is

hydBRIdPAE93, Mond SCoamaels s SaPdsSIen s Goniebion Mo ge mixture
is du%é&%ttﬂﬁiﬁbrs 0o A8 HRAFEEhe Ml o0 é&%@)w%ﬂ@o ML), 1M ag.

hi'ng s are extracted back wt
NaOH (b ixrsd miy) gmddoﬂrrea(ﬁﬂsnﬁr) eThe ioegl exdract IﬂgB@d ofl@fl Mgﬁébk filtered
and evagercbat ed. to

and SoyaRaplRby - SN e rfe. a3 5 SmebyRy P B NG
sonfFobine 2 aRenm, bR O JE0 Bt & od"™ SO

solidiies [<bME:itaF 002 min, [IVI+1] = 387.10.
3- (4- hydr oxy- 3, 5-di net hyl - phenyO- 1- (5-i sobut yl -t hi oph
en-2-yl)- propenone (660 ng) in THF (10 nmL) and
by £t&a0edn (& Blayidg  E5(direthg-bek¥icPdlkid N'Y5- 1§@I§iﬁ§li-’@mbhene—2~

the suspension’is'stirred at rt under 5 bar of

carbmyh -hyslrezite (1 46F 8. 6@2d‘ﬂ1”Ffd) and Byoesp reagenddéd 2a9rd4 71 mmol)

T Y548 Ty SO T, (i aioion. T

mlxth@I%Eﬁ}itéd thfh ?ietﬁyli’esthér h%&hﬁd/wﬂh Qwater, dried over MgSO,, filtered

i me -1 hj

and e\amoratss THy ChidepraRnigE bUTied BYNGC OR Sild €87 Sliting with
| 7.

ol S Al B P on R 5 oty poshen >

yl)-[¥.B)4]3xadiazoieoflydd ¢}, & adcolourless oil; LC- MS tR = 1 21 mln [M+1]
i, et hyl - phenoxy} - propyl)-acetam de is prepared from

369F1_>5arrpl e 24 in analogy to Exanple 13; LC-Ms: tR = 0.97
mn, [Mt1l] = 448.21. 5 Exanple 26

c) To a solution of 2-(4-allyloxy-3,5-dimethyl-phenyl)-5-(5-isobutyl-thiophen-2-yl)-
[1.3,4]oxadiazole (1.02 g, 2.77 mmol) in acetone (24 mL) and water (2.4 mb), NMO
(1.85 g, 13.7 mmol) and OsO, (128 mg, 13 pumol, as a 2.5% solution in butanol} is
added at rt. The mixture is stirred at rt for 16 h before it is diluted with water (50 mL)
and extracied with EA (2x 100 mL). The combined org. extracts are dried over
Na,SQ,, filtered and evaporated. The crude product is purified by CC on silica gel
eluting with EA to give 3-{4-[5-(5-isobutyl-thiophen-2-y1}-[1,3,4]oxadiazol-2-yl}-2.6-
dimethyl-phenoxy}-propane-1,2-diol (680 mg) as a colourless oil; LC-MS: tg = 0.99
min, [M+1]" = 403.14.

Example 22
S /N \ 0
\ / ~ JL_om
OH H
a) To a solution of 3-{4-[5-(5-isobutyl-thiophen-2-yl)-{1,3,4]oxadiazol-2-yl}-2,8-
dimethyl-phenoxy}-propane-1,2-diol (627 mg, 1.56 mmol) and DIPEA (311 mg, 2.41
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2- Et hyl - 6- et hyl - 445- (5- propyl -t hi ophen-2-y1) 11, 2, 410

xadi azol - 3-y1] - phenol is prepared in analogy to

Exanple 1 starting from

5- propyl -t hi ophene- 2-carboxylic acid and

3- et hyl - 4, N- di hydr oxy- 5 rret iﬂ}l - benzam d| ne LCMS: tR

= 12 min, 10 [ Mtlr =
mmeb)Ry !pr/b,(@zrrét)hwetbaﬁ@%tﬂiﬂnyhzebpéed?@ﬁwgt Ai&pAenel) js added.
Th%ﬁ)ﬁ%ﬁf%ﬂﬁagtﬁ 95%?%%1'% Heg REtipn of DIPEA (40 mg. 0.31 mmol) and
memaaeau!mw chleridé 39 mo, (E)B&rrptr@l)ljg agldedt Biiiry lmontmued for 1 h

befcgga&% 2 é)n ég(%nck{é@?, @n@g”w% ]%tpfi”mlzﬁ{rg |§5extracted with
DCR Ofha otr&' %&HS& 35 M&sr{e"d it %ﬁé’ﬂ adiddt Bvibt] WSOy, fitered and

phenoxy}=2-"hydr oxy- propy1l) - 2- hydr oxy- acet am dé i s
evapom@aﬂ e&hencam qzyyoduot Hx apyiifiedl DystCe t ongsilicangel eluting with

%hﬁt:%f\e 5 o glvé n'llqetﬁages?tﬁfomc aé'é{“ ]ﬂ hydroe);&)/-z1 f'4-5 f’flsobutyl—
th:oéhél‘}—QB}ﬂP W@Zdﬂmﬂ-md -diPhstRYILphendx§-pasiiester (P20 mg) as

ophen-2 r 4] oxadi azole is pr ared 1 n anal ogy
a calouniaesrail bCoNIS: e hPSana, BI+Hy <HbbPng and

cyclising 5-
b) A solution of methanesulfonic acid 2-hydroxy-3-{4-[5-(5-isobutyl-thiophen-2-yl)-
[1,3,4]Joxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl ester (220 mg, 0.458 mmol) in
THF (10 mL) and 7 N NH; in methanol (10 mL) is stirred at 65°C for 15 h. The
solvent is evaporated and the residue is separated by chromatography on prep.
TLC plates with DCM containing 6% of 7 N NH; in methanol to give 1-amino-3-{4-
[5-(5-isobutyl-thiophen-2-yl)-{1,3,4]oxadiazol-2-yl}-2,6-dimethyl-phenoxy}-propan-2-
ol (110 mg) as a yellow oil; LC-MS: tr = 0.83 min, [M+1]" = 402.48.

c) To a solution of 1-amino-3-{4-[5-(5-isobutyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl}-
2,6-dimethyl-phenoxy}-propan-2-of (109 mg, 271 pmol) in DCM (10 mL), DIPEA
(140 mg, 1.086 mmol) and giycolic acid (41 mg, 543 umol) followed by TBTU (102
mg, 319 pmol) is added at 0°C. The mixture is stirred at 1t for 1 h before it is diluted
with EA and washed with water. The water phase is separated and extracted once
more with EA. The combined org. exiracts are dried over MgSQ,, filtered and
evaporated. The crude product is purified by chromatography on prep. TLC plates
with DCM containing 4% of 7 N NHs in methanol to give 2-hydroxy-N-(2-hydroxy-3-
{4-[5-(5-isobutyl-thiophen-2-yi}-[ 1,3 4]oxadiazol-2-yl}-2,6-dimethyl-phenoxy}-propyl}-
acetamide (31 mg) as a white solid; LC-MS: {r = 0.94 min, [M+1]" = 460.51.

Example 23
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5 i sobutyl -thi ophene-2-carboxylic acid wth
4- benzyl oxy- 3, 5-di net hyl - benzoi ¢ aci d hydrazi de,
LCMs: tR=1.06 min, [Ni-bl] = 437.17. To a
solution of this conmpound (%:83 g, 6.75 mmol) in
et hanol (50 nlL) and THF (50 is added Pd/ C (10%
Pd, 400 ng) and the Iurry IS stlrred at rt for 48 h
under 5 bar of s filtered, the
filtrate 1,8 e crude product is
purified B eluting wth
hept ane: EA18: 25 to gi ve
445- (5-i sobutyl -t hi ophen-2-y1) P

, 3, 4} oxadi azol - 2-y1] - 2, 6-di et hyl - phenol (943 ny) as

To é‘s&‘ﬂhéﬁ OPQV(@Q§0bL|Kg|' ﬂ'ﬁapﬂéﬂ 7 yb-SBafbRe (334 bl 1984 mmol) and 3,5-
dumwr—mygfcumuemmqazy@ocamym m #pmanclR inptere! 4 oxtad5 N HCI

i azol -

in isgp 1 ﬁ%%ﬁs Myﬁmg%ﬁ( %)Alétl%ss 'B@St’f/tl rt{?ﬂ %Brpefore the

solven®igYmoved in vacuo. The reszdue is dissolved in EA (80 mL) and washed
4] oxadi azoi 6- di met hyl_- phenoxy}-pro

Wlthgﬁﬁét am N@ngmfé@fmreédﬁ MLAracoNg. o Mecwasniags are e¥<tr2'slcted back

g e b e i g, R g

to gi’deOX35{4lm(Zj@d>xy23bﬁlﬁlﬁ%tﬁylcbhémﬂ)hyJ(SWWI-thprhad 2-yl)-propenone
0 (2S) - 2-hyd roxy-3-{415-(5- |sobutf4l
(653 B Vi ppwtier LEBS kim0l I 31 =58 15

i met hyl - phenoxyl - propyl)-acetamide is prepared in

- analogy to Exanple 13; LC-Ms: tR = 0.95 min, [NH1r =

Exafififle® 1H NVR 50.99 (d, 5J = 6.5 Hz, 6 H),
1.90-2.01 (m 1 H), 31(3 6 H), 275(d J=7.0
Hz,2|—|),3.46-.6( 3.73-3.92 (m 3 H),
4.15-4.23 X 1 H, 4.45 (s br, 1
H, 6.84 (3 7.42 (t br,J:5.5
Hz, 1 H), , 7.68 (s, 2 H.
10 Exanpl e 32
2-Ethyl - 6-net hyl - 4-[5- (5- propyl -thi ophen-2-y1)-[1,3,4

To ]@X@&Uﬂéglgo?-t 3-"(% r%%ﬂ} BS-dim&h@RsHe )L N (SR ReY-thidphen-2-yl)-

l e starting from

pronﬁﬂm@z(ﬁﬁamglameml;?I(ime)mw pthanel (5 adi) P (A @, 10% Pd) is
add%&%g% tﬁﬁ%ﬁ%l}?*ﬂé? %‘gﬁﬁ éé‘? %&R&‘é’ﬂé 5&118‘81l Fqi f&%\’ﬁ Aﬁgther portion

of Pd/C (150 mg) is added and stirring is continued at rt under 5 bar of H, for 8 h.
The catalyst is filtered off and the filtrate is evaporated to give 3-(4-hydroxy-3,5-

dimethyl-phenyl)-1-(5-isobutyi-thiophen-2-yi)-propan-1-one (554 mg) as an orange
oil; LC-MS: {r = 1.10 min, [M+1]" = 317.04.

Example 25

\ /) OH
O
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Exanpl e 33
NA( 2R) - 3-{2- Et hyl - 6- et hyl - 445- (5- pr opyl -t hi ophen- 2-y
1)41 , 3,4]oxad iazol-2-yl1l1- 20
phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet anmi de i s
prepared in anal ogy to Exa % 13 from Exanpl e 32;
LC-Ms:. tR=0.85 nn _&%_E/H'ly = 460, 08. Exanple 34 _ 46
2-Hygnoxy dy-(Z-hydraxyhi{4-E3-feispauty-thiophen 2 Wiy OXHP @ Er2 &
_ - i - 2-v1l- .
dimgLghenoo B BE0iantt) & prepared from Examalg 24 fn analogy to
ExapipgeacetCimSanas 097 tin Bhert] e 448.21.0m Exanpl e 32;
LCMs: tR=0.85 mn, [M1] = 460.08. 5 Exanple 35
2- Et hy1- 445- (5-i sobutyl -t hi ophen-2-y1)-[173, 4] oxadi az
_ ala-9al1- 6- net hyl - phenol i s prepared in anal ogy to
Exa@%%p?'ﬁé 29 from 5-i sobutyl -thi ophene-2-carboxylic
acid and 4-benzyl oxy-g- gt hyl - 5-met hyl - benzoi ¢ aci d

hydrazi de; LC tR/= 1. 03 mn Mt1] + 10= 343. 22.
Exanpl e \( 2/ g A2 Et
utyl-th i opheni2-%%1)41,/3, 4 -

et hyl -4-[5-(5-isob
phenoxy} - 2- hydr oxy- propyl) - o‘n y-acetamde is
prepared in anal ogy to Exanplie 13 from Exanpl e 35;
LCMs: tR=0.91 min, [Mtlr = 474.18. Exanple 37

2-Ethyl-6-methyl4-[5-(5-propyl-thiophen-2-yl)-[1,2,4Joxadiazol-3-yl}-phenol is

prepared in analogy to Example 1 starting from 5-propyl-thiophene-2-carboxyiic
acid and 3-ethyl-4,N-dihydroxy-5-methyl-benzamidine; LC-MS: tg = 1.12 min,
[M+1]" = 329.14,

Example 27

\/\@’4‘ /\QHJO\/OH

(2R)-N-(3-{2-Ethyl-6-methyl-4-[5-(5-propyl-thiophen-2-yl}-[1,2,4]oxadiazol-3-yl}-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy 1o
Exampie 13 starting from Example 26; LC-MS: iz =0.95 min, [M+1]" = 460.15.

Exampie 28
O-N
S/ ) \ j)k/
\ N OH
~~""N

(28)—N—(3~{2~EthyI-6-methyl-4—{5—(5—propyi—thiophen-2-y1)-[1 .2 4]loxadiazol-3-yl}-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to
Example 13 starting from Example 26; LC-MS: {r = 0.95 min, [M+1]" = 460.13.
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| SH H :
20N-{(2S) - 3-{ 2- Et hyl - 6- net hyl - 445- (5-i sobut yl -t hi ophe
n-2-yl) 11, 3, 4] oxadi azol - 2-y11-

phenoxy} - 2- hydr oxy- propyl) - 2-,hydr oxy- acet anm de i s
prepared in anal ogy to Exanpl'e 13 from Exanpl e 35;

E N%RIR_OQl mn, [M1l = 474.17. Exanple 38 47
xaﬁ“@? 445- (5-i sobut y1- 4- et hyl - t hi ophen-2-y1) 41

, 3, 4] oxad i azol - 2-y1],-6- net hyl phenol is prepared from

4- met hyl - 5- (2 ma\?hyl mrpenyl) t hi ophene- 2- car boxylic
acid an = et hyl - benzoi c acid
hydramm&z\& ExHpl & 29; "5LC-MB: tR = 1.13
mn, [M1]21 = 357.49. ExaMal£SgHoH CH

(2R)-3-{2-Ethyl -4-[5-(5-isobytyl-4-nethyl-th
i ophen-2-y1)-[1, 3, 4] oxad iazol -2-y1]-6- 10

2 (e nty B S d et S5 1P bat B e 2R ¢ lexadiazole
is pl'&%é}@? éﬁ %nalobgot% Ekﬁmgiévm]ste%”a'é]e%r@b) H?' MMBII&&%U%yCItsmg 5~
isobuh@thippbeng-a-carbbixylic2. amd (with 34|—I|)en’zglc13:g I:‘(é—dugetlgy! benzcuc acid

hyd@zg:% Sl_d(é—plﬂ§';tﬁ7=4Q$hun,1[§n-!’-1]22- %# q’_{ Ii-I? a $°|§E‘,°"(‘ é)f %ITls_')c’ompound

HF ¥50 el gl PRt (10% Pd,
@ SBI)ZgS 5775811&%)h|ﬁ (:'fthﬁfr%aI @@I so aihd"ff rjget hyl)[rf@hl ophen- 2- (

4001mg gng mposdgayas(ﬂtmg.dyqq :te‘or 48 h under'5 bar of H,. The r%uxture is

fllt@{%it {ﬂié ﬁ@%?%?%%%ﬁ%ﬁ%f F\gjéhg c? cfcﬂ}c?'i{ggrge%n%/ CC on silica

gel SelltiagVBwithR Redtafe:BA n,8.25M b g|4r§1 445-(Esvipihg-thibphen-2-yl)-
[1.3,4Joxadiazol-2-yl}-2 B-dimethyl-phenol (943 mg) as a white powder; LC-MS: tr =
1.09 min, [M+1]" = 329.36.

N-N
~ U i
\_/ OH

Starting from  4-[5-(5-isobutyl-thiophen-2-yi)-[1,3,4]Joxadiazol-2-yl}-2,6-dimethyl-
phenol, 2-hydroxy-N-({2R)-2-hydroxy-3-{4-[5-(5-isobutyl-thiophen-2-yl}-
[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-phenoxy}-propyl}-acetamide  is prepared in
analogy to Example 13; LC-MS: tg = 0.95 min, [M+1]" = 460.18.

Example 30

Example 31

\(\Q/%*@(G S

Oml
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48
N-((2R)-3-{2-Ethyl -415-(5-i sobutyl-4-nethyl -t hi ophen-
2-yl) 41, 3, 4] oxadi azol - 2-y1] - 6-

met hyl - phenoxy) . - 2- hydr oxy- propy1) - 2- hydr oxy- acet am d
e i s prepared fron1Exaane §§ in analogy to Exanple

13; LG Ms: tR = 1. % = 488 W’i%
Stamxgg from  4-[5-(5- |sobutyl thtophen -yh-[1,3 4] oxadlazo -y -dimethyl-
phehbi%zf)l 33{ i] E?(Md ?fgllil((?9;)5%—*?133V&ﬁS—@-ﬁ@Xﬁ—léJyuﬂﬂﬂﬁﬁpﬁen—2—yi)—
[1 ,3m®:tad:aﬁl@yﬂ@?}e-aMybgiyemnw@ml@mﬂ}—hydﬂamge aciet aprepmred in

BRLER T A O A ey e

J= bz (%di)](rgégﬁﬁnz‘?ﬂp 2. A gggh)zéﬁ % 9 H?F% Riztb.H), 3.46-

3. 542(rﬁ71 (Hu)y 3J73=3'£}.13(nh'lz3 FD, #)15-2.231nf,c H), ¢26 (5 bz 1 LK, 45 (s br, 1

H), Bt ), o s HE. ). 748 (b = 53 bizs 1) B8 gy 2R 5z, 1 1,

76é§2é:|d;; 772(s 1 H, 7.74 (s, 1 H. 15 Exanple
437 S assay to determ ne EC50 val ues GIPyS

bi ndi ng assays are perforned in 96 well mcrotiter
pl ates (Nunc, 442587) in a final volunme of 200 pl,
' nbrane preparations of CHO cells expressing
Exa@%%(grﬁant human 81 P1 receptor. Assay conditions
are 20 nv Hepes Fl ukr/f/ENZO 54461), 100 nmM NaCl

( Fl uke, ’ 63064), 0.1% BSA
(Cal bi oc (Sigm, G7127), 2.5%
DMSO ( Fl uke, LGIP7S (Amer sham

Bi osci ences, 8J1320) The p . Test conpounds
are dissolved and diluted int100% DMSO and

- b L O | \

2 QP ey 2ioE reBdP v RE T i dosidafbl v eidol s

prepare§TiY anat¥gyeto E@nﬁm@nz@fstéﬂmgl frafn %&mf?rtdﬂWi 5-methyl-
assay Is incubated for 1 at rt. The assa

benzelr:raq@twdrais}da ﬁadéi‘-l@foM—thlﬁ@h@&%@tqaéhowhﬁt%% 4GrMS: tr = 0.99

N@ﬂ Iate (MI1Ilipore, MAHFCLH60) using a cell
miny s m Packard Biosci ences, and the 49

Example 33

N-((2R)-3-{2-Ethyl-8-methyl-4-[5-(5-propyl-thiophen-2-yl)-[1,3,4]Joxadiazol-2-yl]-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to
Example 13 from Example 32; LC-MS: tr = 0.85 min, [M+1]" = 460.08.

\/\Q/’\)*@Q ,\L/OH

Example 34

Olll
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pl ates are washed with ice-cold 10 nM Na2HPO4/ NaH2PO4
(709430%, dried, sealed at the bottom and, after
addition of 25 pl McroScint20 (Packard Bi osci ences,
order# 6013621), sealed on the top. Menbrane-bound
355-GIPyS is rreasured Wi th é‘&opCount from Packard

Bi osci ences. is the concentrati on of agon
N- ((2ﬁ&@c&n%tfwdrﬁwg#hvi-ﬂd5rfﬁyarﬁﬁyl -hirpherr&yh é@'ﬁ%ﬂd'azoi -2-yl}-
phenb%ﬂ? bg?’ I‘:&?HI ﬁi:\‘:ﬁtl@ Tolgneg%rg}ﬂarerd in analogy to

Exahmpielin Bg‘rorNEEodamblemm HiCAlIS: SR FftbSémmunﬂMJof] ept6hdsind
to the Multiscreen plate in the presence of 10 pM of
S1P. Non-specific binding is the 10 anmount of binding
| absence of an agonist in the assay. Table 1

Exagﬁ%mgﬁt he EC50 val ue of sone conpounds of of the
present inventiaon. —NC50 val ues were determn ned
accor di ng t ( [ betabove: 15Table 1:

2-Ethyl-4-[5-(5-isobutyl-thiophen-2-yl)-[1,3 4]oxadiazol-2-yl}-6-methyl-phenol is
prepared in analogy to Example 29 from 5-isobutyl-thiophene-2-carboxyiic acid and
4-benzyloxy-3-ethyl-5-methyi-benzoic acid hydrazide; LC-MS: tgr = 1.03 min, [M+1]

= 343.22.
S 5\! ﬁ\\' 0
mm\ N/U\/OH
on M

N-({2 Fi)-3-{2-Ethy|—6-methy§—4—[5—(5—isobutyI-thiophen-2—yl)—[1 ,3,4]oxadiazol-2-yl}-
phenOxy}—Z—hydroxy-propyl)—2—hydroxy-acetamide is prepared in analogy to
Example 13 from Example 35: LC-MS: {r = 0.91 min, [M+1]" = 474.18.

Example 36

Example 37

N-((28)-3-{2-Ethyl-6-methyi-4-[5-(5-isobutyl-thiophen-2-yi)-[1,3,4]oxadiazol-2-yi}-
phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to
Example 13 from Example 35; LC-MS: tr = 0.91 min, [M+1]" = 474.17.

Exampie 38
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0.6 Exanple 44: Assessnent of In vivo Efficacy The
efficacy of the conpounds of Fornula (lI) is assessed
by nmeasuring the 20 circul ating |ynphocytes after
oral adm nistration of 3 to ng/ kg of a conpound of
Formula (1) to nornotensive le Wstar rats. The
animals are housed ingcljmte-controlled conditions
cle, and have free access to
' wat'er~ Bl ood is
¥4 h after drug
. StpjHect ed to hemat ol ogy
usi ng Advi a Hemat ol ogy 25systiem (Bayer Di agnostics,
Zurich, Switzerland). 50 All data are presented as
2-Ethgan-[ 536N ottt 4 -shethigl-thiopHans2g1) 1 8, plexbdianeld2-yi}-6-methyl-
anal ysis of variance (ANOVA) using Statistica _ )
phepek latpg%r?@f)edafrmﬂﬁw@%wcfé%m%wa%%ﬂ\@-ﬁv%m%-cﬁwmhc acid

. : - o P . _
s Rbbh ) oL OO, 04 B Y PRIIBH gl 5 ERe 20,
LC-bIS: ég & 1oh3 minpideyf e 35048s 6 h after oral

adm ni stration of 10 ng/ kg of sone conmpounds of the

present invention to nornotensive male Wstar rats as
Exan®peaged to a group of animals treated with vehicle

only. 10 Table 2: Conpound of Exanple Lynphocyte

counts 17 -59. 4% N

OH
(2R)-3-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-thiophen-2-yl)-[1,3,4Joxadiazol-2-yl]-6-
methyl-phenoxy}-propane-1,2-diol is obtained as a white solid from Example 38 in
analogy to Exampie 5; LC-MS: tr = 1.05 min, [M+1]" = 431.13; 'H NMR (CDCl): §
1.01(d, J=6.8 Hz, 6 H), 1.31 (t, J=7.5Hz, 3 H), 1.91-2.02 (m, 1 H), 2.22 (s, 3 H),
239(s,3H),268(d,J=70Hz, 2H),2.75(q, J=7.3 Hz, 2 H), 3.82-3.97 (m, 4 H),
414422 (m, 1 H), 7.55 (s, 1H), 7.78 (s, 1 H), 7.80 (s, 1 H).

Example 40

(2S5)-3-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-thiophen-2-yl}-[1,3,4]oxadiazol-2-yl]-6-
methyl-phenoxy}-propane-1,2-diol is obtained as a white solid from Example 38 in
analogy o Example 5; LC-MS: tr = 1.05 min, [M+1]" = 431.14.

Example 41
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37 -67 3% 40 -58 3% 51 Cains 1. A conpound of the
Formula (1), Formula (1) wherein A represents

*-00- CH2CF12-, *-CO CH=CEl-, or 10 wherein the
asterisks indicate the bond that is linked to the

t hi ophene group of Fornul a ('18); Rl represents

C2 _5-al kyl; 15 R2 represents hydr ogen, nethyl or

et hyl ;
NG

N-((2R)-3-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared from Example
38 in analogy to Example 13; LC-MS: tg = 1.00 min, [M+1]" = 488.19.

Exampie 42

N-((25)-3-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-6-
methyl-phenoxy}-2-hydroxy-propy!}-2-hydroxy-acetamide is prepared from Example
38 in analogy to Example 13; LC-MS: tr = 1.00 min, [M+1]" = 488.17; '"H NMR &
1.00(d, J=65Hz, 6H),1.27(t, J=75Hz, 3 H), 1.90-2.01 (m, 1 H), 2.21 (s, 3 H),
234 (s,3H),267({d,J=7.3Hz,2H),2.71 (g, = 7.5 Hz, 2H), 3.46-3.56 (m, 1 H),
3.75-3.91 (m, 3 H), 4.08 (s br, 2 H), 420 (s, 3 H), 7.33 (tbr, /=565 Hz, 1 H), 7.54
(s, TH), 7.72 (s, 1 H), 7.74 (s, 1 H).

‘Example 43: GTPyS assay to determine ECs values

GTPyS binding assays are performed in 96 well microtiter plates (Nunc, -442587)‘in
a final volume of 200 pl, 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 MgCl, (Fiuka, 63064), 0.1% BSA
(Calbiochem, 126609), 1 uM GDP (Sigma, G-7127), 2.5% DMSO (Fiuka, 41644),
50 pM ¥S-GTPyS (Amersham Biosciences, SJ1320). The pH is 7.4. Test
compounds are dissolved and diiuted in 100% DMSO and pre-incubated at foom
temperature for 30 min in 150 yi of the above assay buffer, in the absence of -
GTPyS. After addition of 50 ul of ¥S-GTPyS, the assay is incubated for 1 h at rt.
The assay is terminated by transfer of the reaction mixture to a Multiscreen plate
(Millipore, MAHFC1H60) using a cell harvester from Packard Biosciences, and the
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R3 represents hydrogen; 52 R4 represents nethyl,

et hyl, or nethoxy; R5 represents

- CH2- (CH2) n- NHSO2R51, - (CH2)r, CH( OH) - CH2- NHSO2R51,

-CF12- (CH2) n- NHCOR52, - ( CH2429nCH( OH) - CH2- NHCOR52,
- CH2- (CH2) n- CONR53R54, - NHR53,

1- ( 3- car boxy- azetldlnrl

2-
platgs (@rec wesbay - Wijh ries-ca dn)wo) ni\flabl@eig}POdi\lqr&Pm (70%/30%), dried,
seal%ﬁr %cf)qfh y[){)i%rhd'dﬁ ﬁ?racgcjé’{lon of 25 pl- MicroScint20 (Packard

car oxy-azetl i‘ ny

B.osb%cs‘e%r gt B0 1862d) nyéhaldd mrromeompl Membrane bound ¥S-GTPYS is

1-(3- carboxy gyrrolldln y1) - 3-propi onyl, hydroxy,
meaﬂm@M@Tog auridkgm Packard iosciences.

- (hydr oxy- Cl4- al kyl ) - C14- al koxy,

2 3-di hydr oxpr opoxy, 2-hydroxy-3- nethoxy-propoxy,
ECsp Gﬁﬁﬁe(é&rﬁ%}aﬁtr&hﬁ%ﬂa@omﬁﬁhﬂuaﬁgﬁo %Hi’f {HdSERRGAal specmc 53-

10 OCH2- (CH2) m NHCOR52, or - - CH2- NHCOR
GTMbM@@Q@ﬂ@:r@Qg @detqmrpgq gyhs,gg rag{upg”ngﬁﬁggcmc binding

rord g B i, B4R S B Mo 10 e

Mulﬂéiﬁeén dplbwdrrgﬂ%@gmdnceﬁlﬁ 10epMe st 1P, H}ldnagenl;ﬁc bmdmg is the
ydr oxyet

C1 I
amog.trﬁﬁﬁ bﬁ)&ijﬂgw&rﬁh@?ﬁﬁ?wﬁﬁtm“m? HABSAY oxypr opy! ,
dar boxynet hyl , 1-(Cl_5-al kyl car boxy) net hyl , 2-
car boxyet hyl, or 2-(Cl.5-al kyl car boxy) et hyI ; 20 R54
Tableep rshoaust the yQyogdue obsomet tyrhpoundepr eftbetresént invention. The
integer 1 or 2; n re

ECsp ¥glussavets Grietyined cordin ?ﬁaﬂﬁ%g@wodaﬁ%s ersasbove

t her eof .
Table 1:
Compound of Example | ECso [nM]
16 2.6
17 0.6
22 2.8
28 2.4
31 3.3
42 - 0.6

Example 44: Assessment of In vivo Efficacy

The efficacy of the compounds of Formula (I) is assessed by measuring the
circulating lymphocytes after oral administration of 3 to 30 mg/kg of a compound of
Formula (I) to normotensive male Wistar rats. The animals are housed in climate-
controlled conditions with a 12 h-light/dark cycle, and have free access to normai
rat chow and drinking water. Biood is coliected before and 3, 6 and 24 h after drug
administration. Full blood is subjected to hematology using Advia Hematology

system (Bayer Diagnostics, Zurich, Switzerfand).
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30 2. A conpound according to claim1l1, wherein A
represents or wherein the asterisks indicate the
bond that is Iinked to the thiophene group of Fornul a
(1), and salts thereof. 3. conpound according to
claim1, wherein A represen 9 10y 4. A conpound
accor di

Al Ry 1t PoReniSe o7 S08a Sl StRETSahanehaes e performed by
ol RS SHRS IS (ISR b Sibrs

Keulspiozatiard foe naltiglet tahpassdrisnKbe nwl hypothésis ghesjected when p <

%roup of Forrmula (I), and salts thereof 56. A
0.0 onpound according to claim1l, wherein A represents 0

As an example, Table 2 shows the effect on lymphocyte counts 6 h after oral
administration of 10 mg/kg of some 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
17 ' -59. + 4%
37 -67+ 3%
40 -58 £ 3%
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and salts thereof. 7. A conpound according to
any one of clains 1 to 6, wherein Rl represents
. n1Opropyl or isobutyl, and salts thereof. 8. A

compound according to any one of clainms 1 to 7,
wherein R2 represents hydro@in or nethyl, and salts
thereof 15 9. A conpound according to any one of

Clamhsins 1 to 7, wherein R2 represents hydrogen, and
salts thereof. 55 10. A conpound according to any
one of clains 1to 9, wherein R5 represents -

1. @EBn@ 5t EEBRRula é()CHZ)r CH( OH) - CH2- NHCOR52,
hydr oxy, hydroxy c2- al koxy, d i-(hyd roxy-C
4--al kyl ) - C14- al koxy, 2, 3-d |hydfbxypropv&y, 2- hyd
roxy-3- met hoxy-propoxy, -OCH2-("CH2) m/NHCOR52, or-

- OCHz- CH(OH) cH2- NHQ§R52 and 5 gatts(thereof. 11. A
compound accor oNany one of/claing 1 tg 9,
wherein R5 represgnts \ r2—-5
khydr oxy- Cl4- al kyl\) - G// 4- alkoxy,:
di hydr oxypr opoxy dr oxy- 3- methoxy pr opoxy,

- OCH2- (CH2) m | 52, or 10 - OCH2- CH( GH).- CH2- NHOOR52,
and salts thereof. 12. A conpound accé%dlng to any

one of clainms 1 to 9, represents 3-
‘hydr oxy- 2- hydr oxyr net hyl - %ﬁB Eﬁﬁ)

2, 3-di hydr oxypropoxy, or -QOCH2- CH( OH)- CH2- NHCOR52

and salts thereof 15 13. A conpound according to any
wheggie of clainms 1 to 9, wherein R5 represents 2, 3-

di hydr oxypr opoxy, or - QOCH2- CH( OH) - CH2- NHCOR52,

wherein R52 represents hydroxynethyl, and salts

A represfendd *-CXO-CHLCHY- COa@OMERIdcording to claim: 1

wherein A represents .06 or

RO O

N—N -
\ A ﬁ7 : LJ ’

* 0 ﬁ x 9

wherein the asterisks‘ indicate the bond that is linked to the thiophene group of

Formula (1};
R’ represents Co.s-alkyt;
R? represents hydrogen, methyl or ethyl;

R® represents hydrogen;
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30

O- NN-ON-N wherein the asterisks indicate the bond

that is linked to the thiophene group of Formula (1);

Rl represents n-propyl or isobutyl; R2 represents

hydrogen; R3 represents hydrogen; R4 represents

met hyl , ethyl or methoxy; RS2represents 3- 5

hydr oxy- 2- hydr oxynet hyl - propoxy, 2, 3-d :
R* repidenis/metiyathyloor mefdkyCH( OH) - CH2- NHCOR52; and R6

~represents methyl, ethyl or chlorine; and salts

“thereof. 15. A conpound accordlng to claim1 sel ected

R Ok B TR OB o GG SHNISRE, -Cre

(CHE)r,,«'NH@@f?zﬁh@DdH@J;(BH(GH)LGHZ-NZHCORﬁz -CHo- (tCHz)n—CONR53R54 -CO-
NHR Do) AL Eatbony Szeb iy bt Seal b s aos Yoy sl aagsly, 1-(3-
carﬂg%é_p?yohan‘?gdé FELhy! p?gg@é@?él ?é&fd??gﬁl)-@[ﬁ%&ylz IT‘Q(QIc:arboxy—

pyrrbiitthB-mbﬁnw Ab(Btgarboky-ppirelidinyly-Bypropicnyl | hydaaiy, hydroxy-Cs.
1 azo

séalmnostgyﬁélch%@b«elkyp&wkaxsﬁyo%M}h%smoagxw 2-hydroxy3-
Wﬁ@dﬁgiaﬁ Zol@cpig)tm %GELI‘S@JI@’ ( 5(§@H¥JCH(@H’)POPIQWS®2R51 -

ocf;uq&idgoi,q}mHCWFMH@%(%)WHQMC@&&M de,
(2R) - N-(3-{2, 6-di met hyl-445- (5-i sobutyl -t hi ophen- 2- y1
)41, 2, 4] oxad| azol -3-y11- -

51 Opfi¥st é%ﬂwﬂe))e?m IO Yot AGAE YAl

R Fégﬁ) N-(3 {32 %’ldmwyl i5- (%yl sobutyl -tﬁmophgg 2-yl
)41, 2, 4] oxadl azol - 3-y1] - 20

Rsz henox ?\é/% dr 0 Pﬁyiprzgﬁ%’q};gﬁeiﬁ%[d ?Q%Vdr&‘éﬁ wd?ﬁyé?)%tgxi__ethy], or
23—§T¥ébox[y§r@3y4] oxadl azol -3- .

phénoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de,
(2S)-N-(3-{2-ethyl -6-nethyl-4 [5

R® &?ﬁ%’%@ﬁ)ﬁg’#@%ﬁgﬁ g%éﬂ%%%y - 2Ry dr oxy agg)t( Y th droxymethyl-

ethy25( md%y(dfﬁo%rﬁpw ﬁettdrbdaxﬁizétr(ydﬁ priofig- yalkyhxpite:rxy)anymyi 2-
4loxad|azo

Cafb&?ﬁéﬁbﬂ/)(?f érfﬂwcifrﬁw)ﬂhﬂ hydr oxy- acet ani de,
(26)-N-(3-{2, 6-di net hy1-415- (5 propyl -t hi ophen-2-y1) 4
1, 2, 4] oxadi azol - 3-y1] -
Mpemeq&hgdlmnomynmtmpyl) 2- hydr oxy-acet am de,

m represents the integer 1 or 2;

n represents 0, 1, or 2; and

R® répresents methyl, ethyl or hange_n;

| and salis thereof.

2. A compound according to claim 1, wherein A represents



(2R) - N-(3-{2-et hyl -6-net hyl - 445- ( 5- pr opyl -t hi ophen- 2- |
y1)[ 1, 2, 4] oxadi azol -3- 30
yl] phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de,

(28) N-(3-{2-ethyl - 6 met hyl -B15- ( 5- pr opyl - t hi ophen 2-
yO[ 1, 2, 41oxadi azol -

y1l1l- pheno - 2- hydroxy prop -2 hydroxy acet@m de, '
Ryl -4 [5-. -
|ophen 2-y1)\41, 2 4] oxad’l azol 3- yl 6- ’
) 0]

(5-isobutyl -

(2R
nmet hyl - pRenogy} - 2- hydr oxy- 1)-2- hydro ace am de

5(28) I\I-(3 {2-ethyl-445-(5- i sobut yl - 4hi gphen 2- yl) 41,

2, 41oxadi | -3-y1] - 6 5
met hy'l* heng?r)-Z hydroxy<pr opyl)=2- hydroxﬁcet ni de
(2R) 3- {454 5-i sobut yI t\«; ;gp n-2-yl)41, B,XI_QXZdi azo

| -2-01- 2, 6-di net hyl phenoxy} - propane-1, 2-di ol ,
(2S)-3- {465 (5-isobutyl -thiophen-2-y1)41, 3, 4] oxadi azo

| -2-y1] - 278 di net hyl - '10phe y}-propane-1, 2-di ol ,
(2R) - 2xhydro -N-(2 hydr - 3-445- (5-i sobut yl -t hioph -
en-2-y1\)- _ o

[1,3, 4] Nazol - 2-y1] - 2, 6ydin®t hyl - phenoxyl - propy1l) -
acet am de,

WhGQ’QIB) the- ayten@sg/mm:@aleht}'@r bepd 3hat ibligied soitine ythiophepelgroup of
Fo"ﬁfl%(ly]%gé@lﬁﬁ%?regfy1] 2, 6-di met hyl - phenoxy} propyl) -

acet ar ni de,
: 15( 2R) - 2- hydr oxy- N- ( 2- hydr oxy- 3- {415- (5-i sobutyl -thio"
5 3 Ppﬁ@mpgupQ)accordlng to claim 1, wherein A represents

[1, 3, 4] ox |azoI 2-ylk- 2- etRIyl 6- met hyl phehoxy} prop
yl ) <acet and . .
- (29)-2: ydro -N-(2 hydreky--3N4415- (5- i Sokfit yl “hi: “oph
- en-2-yl)-

[1, 3, 4] OadiNazol - 2- y1] - 2- gt-hyd- 6- net hyl - ph - prop
yl yacetam de, and salts of these conpounds. 20 16. A
- conpound gccor di ng ta cl ai nél sel ected fromthe group

A O

wherein the asterisks indicate the bond that is I_inked to thé thiophene group of

Formula (1), and salts thereof.

10.. 4. A compound according to claim 1, wherein A represents
o N . N o
“"-.__ / —"-— ___‘..‘ \ ”', "‘~.._.‘~ "‘_
/ ’ \ : or \ /
... O—N N—O . = - N—N |
wherein the asterisks indicate the bond that is linked to the thiophene group of -

Formula (1), and salts thereof.

15 5. A compound according to claim 1, wherein A represents | )
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15

 hydiggep or eynend satsdbel

2- hydr oxy- N4( 2S) - 2- hydroxy 3-{415- (5-i sobutyl -t hi ophe
n-2-yl)-

[ 1, 3, 4] oxadi azol - 2-y1] - 2, 6- di net hyl - phenoxyypropyl) -a
cet am de, : )

N-((2S)-3-{2-ethyl-6-nethyl -5445- (5- propyl -t hi ophen- 2-
y1)[ 1, 3, 4] oxad iazol -2- 25

yfI-phenﬁxy} 2N\hydr oxy- pr opyO- 2-fpydr oxy- acet ami de,
(2R)-3-{2-e - ¢5-i sobut -4Q§Fthyl-thiophen-2-y
1) 41, 3, 4] oxadi azof/- 2- y 1qr- ' ‘

6-r net hyl - phkri oxy} - propane- 1,

(2S)-3-{2-et hyl - £45- ( 5- |sobutﬁi“1{ﬁethyl-th|ophen 2-y
Whe:!‘él?ﬂlih% ﬁit‘éﬁ tate” %H bond thgt is linked to the thiophene group of
phenoxyj} - propane- 1,

Forraole (1), Zlﬁ)i Sﬁ-ltﬁihettelmj?l 4-[5- (5 i sobutyl 4-net hyl - t hi oph
en-2-yl)-[1, 3, 4] oxadi azol -
y1] - 6- net hyl - phenoxy} 2- hydroxy propyl) - 2- hydr oxy- ace
6. A é@iﬁ%@uné%@ccrdlng to claim 1, wherein A represents
N-(( 3-{2-et hyl - 445- (5-i sobut y1- 4- net hyl - t hi ophen-
2- yl)[l 3,4]0 | azol - 2-
yl]-6-nefhy “phengxyT - 2- hydr oxy- pr opyl) - 2- hydr oxy- ace.
tam de, 58 \and I'ts of these conpounds. 17. A
pharnaceutlCRL_QanOS|t|on conprising a conpound
according to any one of claims 1 to 16, or a
and sals eyeaf.i cal |l y acceptable salt thereof, and a
S5phar.maceutical ly acceptable carrier. 18 A conpound
according to any one of clains 1 to 16, or a
7. Rovhipsitid hecdrtihga s apy Aecos alaims Netoeof whereid R' represents n-
phar maceuti cal conposition according to claim17, for
propyker seobutyheticcsattsntheraef.  19. Use of a conpound
according to any one of clains 1 to 16, or a
pharmaceutically acceptable salt thereof, for the -
8. Aregrapain®racebrdingtar amyg ewic oﬁlclalme‘pD&otT owhémgin tRYe represents
revention of treatnen%vgf di seases or disorders :
ted i nmune system 15 20.
The use according to claim 19 for the prevention or
treatnment of diseases or disorders selected fromthe
9. Arcompoanisscbrdjngftor ame anieonf ofaims ahdpl B nwherein (Rt sepresents
such as, kidney, liver, heart, |ung, pancreas, cornea,
hydrgggn <gfid,sal 1EI‘I%{E’R#er sus- host di seases brought about- by
stern cell transplantation; autoimune syndrones 20
i ncluding rheumatoid arthritis, nultiple sclerosis,
i nfl ammat ory bowel diseases such as Crohn's disease
and ul cerative colitis, psoriasis, psoriatic
arthritis, thyroiditis such as Hashinoto's
thyroiditis, uveo-retinitis; atopic diseases such as
~rhinitis, conjunctivitis, dermatitis; asthma; type |
di abet es; post-infectious autoi mune di seases :
i ncluding rheumatic fever and post-infectious
gl omerul onephritis; solid 25 cancers and tunor
nmetastasis. 21. Use of a conpound according to any
one of clains 1 to 16, or a pharmaceutically
acceptable salt thereof, for the preparation of a
pharmaceutical composition for use in conbination
Wi th one or several agents selected fromthe
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15

20

30 group consisting of imMmunosuppressants,
corticosteroids, NSAID s, cytotoxic drugs, adhesion
nol ecul e i nhibitors, cytokines, cytokine inhibitors,

. cytokine receptor antagonists and reconbi nant
cytoki ne receptors, for thesgrevention or treatnent
of diseases or disorders associated with an activated

10. ! ?éﬁﬁd ﬁ%ordﬁ% fPahY Bpke J\*‘@Ialrﬁ‘é/ anfol 9Nwhelei & fePresents -
novel thio derivatives, their 5 epar ati on and

CHM@M)A&@C@R hadﬁhbbﬁH(é&ﬂ)k@HaMHQ Reonpbydiesy, shydroxy-Cas-
a|ko§§emdj?r‘?fdrB%J-&SPAu?ﬁ)' éf1_4-a koxy, | %%ﬂ%g&ﬁ%ﬂ&y 2-hydroxy-3-
methoxy-propoxy, -OCHz-(CHz)m NHCOR52 or -OCH,-CH(OH)-CH,-NHCOR®, and

salts thereof

11. A compound according to any one of claims 1 to 9, wherein R® represents
hydroxy, hydroxwaQ_s-alkoxy, dif(hydroxy—C14—alkyI)—C1.4-alkoxy, 2,3-
dihydroxypropoxy, ‘2-hydroxy—3-methoxy-prdpoxy, -OCHa-(CH2)m-NHCOR®2, or
~OCH-CH(OH)-CH,-NHCOR®, and salts thereof.

12. A compound-acbording to any one of claims 1 to 9, wherein R® represents 3-
hydroxy-2-hydroxymethyl-propoxy, 2,3—dihydroxypropoxy, or -OCH;-CH(OH)-CH-
NHCOR®2 and salts thereof.

13. A compound éccordihg to any one of claims 1 to 9, wherein R® represents 2,3-
dihydroxypropoxy, or -OCHz-CH(OH)-CH-NHCOR®, wherein R® represents

~ hydroxymethyl, and salts thereof.

14. A compound according to claim 1, wherein A represents -



