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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$paration of
phar maceuti cal conpositions. 'The invention also

AC qg grns rel ated aspects including processes for the

ﬁ % 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
i mmune 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 irivehtibh eclateaite STEIPEDER ictepirgRjdisteadiMsinula (1) and
20 substance or organi sm and not

the intrudin
the‘éb‘é@rﬁsﬁ aglhe ?%E‘P dients wothe e'ss?@@gaﬂqm@%ehewwttcal compositions.
TherTﬁ gﬂ\r/"z Og%ﬁc«%@\%ﬁ%&éﬁgﬁ %gpg@gtiﬁébﬁth %ﬁﬁgpﬁ@preparatlon
of thefctcannwruﬂsy prespatseatical sempoertuongamntmaldg, at bsmpeund of the

nt da Wth current treatnent, =

Foriia, Al apS: BT 4stis s SYMBAIS JSBEaer ERbulsgdmetion and as
lmrrﬁ}PubHddUlétﬁlg @@nté Oéltﬁfe?célbﬁﬁsof Sm""'c%%b?ﬁ'é(tﬁfrfl\ﬁsﬂ?fsother active

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

cycl osporin, or net hotrexate. 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 Hndtgrcﬁég@'néd #e defehache- %C;%QI a%ainst foreign micro-
Alternative treatments | de agents that actl vate
orgastism$ ckd subetanges sthgh aiausg. infaclibh yora disezse c Gigropled sregulatory

mecBhRFRLRRE it PaBHOR<ESPaRte Vb (AdEer csaingt dbe intruding
substhhestar ¥Ridntbrs| 4 frﬂo@&s@dh%t'tﬁ@f RY&. GNTddthé cases, thzese control

treatnments of uncontroll'ed inflanmtory di sease.
mechanisms are unregulated and autoimmune responses can develop. A

consequence of the uncontrolled inflammatory response is severe organ, cell,

tissue or joint damage. With current treatment, the whole immune system is usually
suppressed and the body's ability to react to infections is also severely
comprdmised. Typical drugs in this class inciude azathioprine, chiorambucil,
cyclophosphamide, cyclosporin, or methoirexate. Corticosteroids which reduce
inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.

Alternative treatments include agents that activate or block cytokine signaling.

Orally active compounds with immunomodulating properties, without compromising
immune responses and with reduced side effects would significantly improve

current treatments of uncontrolied inflammatory disease.



In the field of organ transplantation the host inmmune
response nust be suppressed to prevent organ
‘rejection. Organ transplant reci pi ents can experience
some rejection even when they are taking
i mrunosuppr essi ve drugs. Rejection occurs nost
frequently in the first few weeks after
transpl antation, but rejection episodes can al so
In thepdierd inefganoitragslianipdian sther hept timangigl sesranisenmust be
L.pati o u r .
supbIEREHT IO DBRYBL "Gl TRt Ol MRSl MEpR% can
expederdd sane\wjetiiomevermwvizem thesd ate teking ahswnGsuppeassive drugs.

.St.andard dru used to treat the rejectjon of .
Reife s pit ibsbfsarenprindh e i RSl gmsplantation, but
rejectibn @pRbbbs @an RASONEYNSer hdnftes BEEVMRYEM] dHer Tran¥pRnGition.

B-type white blood cells. Exanples of such drugs are
Cornlyleag@rpﬁopf NP athree reiour waedicationgedie evemenlynliged dp give
| b ) _ ; ol o
ma e il RS TRl "V MbRTARS' GRRCHRdR: Gupen
starmdacd elmtgsl assy o reat the ojedion ofevayspierted argans mferfere with

. inhibjt f | eukocyte, diff tiation. T _
discitdnroseli s R E i B AT o BE Y5 jupe white biood
cell$ hanaiph@ss 1 81 alueht Arddyei dreelchaesSoricn ouBMBAUmAab ebasiliximab,

generali zed i mmunosuppr essi on which these drugs )
evefligyise e0di i TH8s hwhichh interieren avidy sy toline deleapgeor signaling;

@@' t inf L SHhigaN ARk [ Funth )
azag nrg%r d6¢ﬁﬁ%%%lggf eSS|pqu?@gse@?leeogg%e%?ﬁ@%s?sm or 15
deckysyerguslingas irdritor a leskosgedtiffearentidtionat e or gan

damage. Summary of Invention In a first aspect, there

' ' 1,d d. _ . . F Ul :
 Thel BoREfi " elledts B RPUhBE SRS e o P B their
eﬁelzd!se[(ﬁd)\ne\tdlﬁhtaet %gehe#ﬁizé@dln@ﬁb&oidpgrémh:lth t'\mg't:hi these drugs
i nked to the thiophene group of Formula (0; ..
proc#qg&r Bishes) the al"%{/‘l“f‘e ng$t@ %s@?@s%y@%@%n,mfﬁﬁtﬂ%land
malighaf&iBY! FufdferhRPE eSBRESrdNYSHh 08eRippRAsVRPARYE Hré often used

nmet hyl, ethyl, or nethoxy; .
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)



R5 represents -CH2-( CH2) n- NHSO2R51,

- (CH2) nCH( OH) - CH2- NHSO2R51, (CH2), - NHCOR52,

- (CH2) nCH( OH) - CF{ 2- NHCOR52, - CH2- (.CH2) n- CONR53R54,

- CONHR53, 1 -(3-carboxy-azetidinyl)-2-acetyl,

1- (2-carboxy-pyrrolidinyl),2-acetyl, 1-(3-

car boxy-pyrrolidinyl)-2-acetyl,
whegeifi3- car boxy- azeti di nyl) - 3- pr opi onyl

1- (2- car boxypyrrolidinyl)-3-propionyl,

1- (3-carboxy-pyrrolidinyl)-3-propionyl, hydroxy,
A rdprésanty ELO-GHIOMY,, *-CO-CH=CH-,

di - 4hydroxy Cl_4-al kyl) - C14- alkoxy,

2,3-dih ypropoxy 2-h oxy- 2b

3 et poxy, - - NHSCQRS

- OCHz2- - CH2-'NHSO2R ,‘Cﬂﬂ(dﬂ)

- OCH2- - CH2- NHCOR5 2y, represents aIkyI

nmet hyl ami no, ethyl am no, or dinethylam no;

represenis hydr oxymet hyl , 2- hydr oxyet hyl ,
2-hyd ydfoxynethy “ethyl ,.-or ~-.__ e
2, 3- dﬁfxero ypropyl! ; :§k7esents hydr gen,
ClL 3 a 2- hydroxyet } /

2- hydr &% hydroxynethy 2, 3- dlhdeoxypropyI

carboxynethyl 1-(CL_5- aIkyIcarboxy)nethyI 2-
car boxyephyl, or 2-(€ _5- abkylcarboxy)ethyl R54

r epresent s ydfbgen-wot ,,nﬂrepresents t he
I nteg 1 2; mrrepre ts 1, or 2; and R6
represgnts nethyl ethy r alogen and salts
thereof. IN a second asp . there is provided a

wheP&IAtAB GRW sk indieaROohiet batd HANR litieudtothe ARRPHBA @foup of
defi ned above, or a pharmaceutically acceptable salt

Formuler@f, and a pharnmceutically acceptable carrier.
In a third aspect, there is provided a conpound as
defi ned above, or a pharmaceutically acceptable salt

R‘repmﬁent;C@gahymharnaceut|caI conposi tion as defined
above, for use as a nedicanent. 2c pharnaceuti cal
conposition for the prevention or treatnment of

R2 rgp@gaﬁgsw@foggnsméiﬁﬂsor@mm ated with an activated
i mune sstem In a fifth aspect, there is provided
t he use of a conpound as defi ned above, or a

R3r8H@£ .y acceptable salt thereof, for the
preparatlon "a pharnmaceutical conposition for use
in conbination with one or several agents sel ected

romthe agro nsi s i Mmunosuppr essants,
f%@???@@é?%?%ﬁgﬁDﬁ %¢8g&cytotOX|c drugs, adhesion
nol ecul e inhibitors, cytokines, cytokine inhibitors,

5 Cytokine receptor an%gg nists and_ reconbi nant
R* reRante (GoefisNHE he -IRIGH GHAHSRIR -Che

(CH;% l\ﬁilééﬁs’ssgﬂqg)%ﬁ@lq?bﬁz%ﬁ@@@t ed i (i, RIcONRR¥ e 0-
NHR53 1-(3- carboxy—azetldlnyf) 2-acetyl, 1-(2-carboxy-pyrrolidinyl)-2-acetyl, 1-(3-
carboxy-pyrrolidinyl)-2-acetyl, 1-(3-carboxy-azetidinyl)-3-propionyl, 1-(2-carboxy-
pyrrolidinyl)-3-propionyl, 1-(3-carboxy-pyrrolidinyl)-3-propionyl, hydroxy, hydroxy-
Co.s-alkoxy, di-(hydroxy-Cq-4-alkyl)-Cq4-alkoxy, 2,3-dihydroxypropoxy, 2-hydroxy-



Description of the invention The present invention
provi des novel conpounds of Fornula (I) that are
agoni sts for the G protein-coupled receptor S1P1/EDGL
and have a powerful and |ong-Iasting inmnonodul ating
ef fect which is achieved QM)redu0|ng t he nunber of
circulating and infiltrati'hg T- and B-1ynphocytes,

3-matidgpropdstye cD CRE-(Chig)-NHSIOHRAL, i-OG HoARIFTDIN)-Cot- NHSO,R®", -

OCEG Aoty Stk HO -t VBB Goni <m

possibly in conbination with the observed i nprovenent
of endot helial cell layer function associated with

R® mm&s@m@1acalkx}amamylamiaﬂe%thslaaﬁn@mﬁ@nﬁmlauyea ul to
treat uncontrolled inflammatory disease and to
| nprove vascular functionality. The conpounds of the
R*?pepresabtsi ypceortyintethyla 8- Hyel raxyettivt ezthpd rorg-1erydroxymethyl-ethyl,
ggt?vaatl on th standard drugs inhibiting T-cell

or Z qué’HrOW provi de a new i munonodul ati ng therapy
with a reduced propensity for infections when -
,conpared to standard 3 |m’runosu81pre55| ve therapy

R* paprerentsdiirogee Cerldnddydronyr ybr%asafpxy ﬂdryﬁwwethyl—

nbi h €
eth)ﬁ*r a' ?ﬁj@ﬁaﬁxyﬁr&ﬂbsuﬁéé% therg'upl es, B%r?@m%ghey 2
carhmxyethm,mné-(ﬁhrg@l[qzﬂdwb@xy)ethymmnormdul ati ng activity,
whil e on the other hand reduci ng end organ danage 5
associ ated wth hi gher doses of standard
R54Iré'ﬁ'féggﬂ;§|ﬁpa|%§§ Vér Metys. The observation of inproved
endot heli al cell layer function associated with
S1P1/ EDG1 act ivation provides additional benefits of
r vascul ar function. The
mrﬁﬂa?eotl%gs fggn%\eéeand the am no acid sequence for
n represehten@nt, EélEJ.t—lEdDGl 10 receptor are known in the art
and are published in e.g.: Ha, T., and Maciag, T. J
Bi ol Chem 265 (1990), 9308-9313; WO 91/15583
R® repRisehrtiatethyl, QeiyWbenalb8ed; WO 99/ 46277 published 16
Sept enber 1999. The potency and efficacy of the
conmpounds of Fornula (1) are assessed using a GIPyS
andaSfaYndr@ofdet ermi ne EC50 val ues and by neasuring the
circulating lynphocytes in the rat after oral
15adm ni stration, respectively (see in Exanples). The

Ina Ie(gSlé ggﬁt)écrt ges %Sﬁr?)ﬁld%d ;?r%aq eag%y@ ?:é%'p?)ﬁliigﬁ rcomprising a
confpeuh@wsngefiiednibege, ovalpesmataaticallp actestablatsatt théfeof, and
Where the plural formis used for compounds, salts,
a phamaredisly earerigBs&ii9Tons, diseases and the |i ke,
this is intended to nean al so a single conpound,
salt, or the Ilike. Any reference hereinbefore or
In @dhisdl naspest, thera i@opwﬁﬂﬂ of cpomwnd ¢$ )definedoabeve, or a

I al |y
ehafRaEEaNY BEefobB S ited & ¢ drfpbieufapSthBostion as
defifred abbwie, for)useass anmdmrmaﬁte and expedient. The term
Cl.5-al kyl, alone or in conmbination with other
groups, neans saturated, branched or preferably -

In aSbir QQ[Secﬁ hideFe er&HQi%leWtﬁé‘ u@@%f bQ:d‘mpfﬁmGaééo@éﬁr@d%ve or
30Preferred exanpl es of Cl 5-al groups are nethyl

a pharmateutically epgaptatie isaitytherepk dor ubatpyqspara af pent yl .



The term Cl4-al kyl, alone or in conbination with
ot her groups, neans saturated, branched or preferably
straight chain groups with one to four carbon atons,
preferably one to three carbon atons, i.e. G _ralkyl.
Preferred exanpl es of Cl4-,alkyl groups are nethyl,
ethyl, and n-propyl. Likewse, the term C2_5-al kyl,
phwinenmtmal mmnmssﬂimalforothamptrav&rttber oy rtmpnentrmarmseases or
d a r at ed, eé{)n]g rstra ht chain groups with two
ISqr efﬁsﬂﬁé"OE@F i, A8 G Vﬁ‘:‘?éf@ 0§ S&%ihpl es of
C2_5-al kyl groups are ethyl, n-propyl, n-butyl,
i so-butyl, npentyl, and iso-pentyl. 10 The term
In adiftty agneskythersl ismsovided the B Phacrawound Rssiafieed above, or a

pha%ffggélﬁi Wae&%blg S%ItQFI%%gf fﬁﬁﬂe&ir@gﬁgﬁén %}‘ a, pharmaceutlcal

corrumsﬁlona‘br ose Vi témbinagon gmtnuqnsa ommsa!aageﬁtsosaféctgd dugm the
a Cl4-al k

aroll) FRRRITy ' 3 Bt af sl Sl SRP USaSs. cvtotoxic

drugss Oag@h&die Ymoradlel sthibitdro X ytokirst ny[ﬁk@?e‘l ifthilsB3rg, cytokine
alone or in conbination with ot her groups, nheans an
recgpter gpt@ggnlswqgmq;,r@pqmplgagt @ﬁolgngﬂquaptorﬁhéort theprevention or

#'%h Q&tiv :
ool AET TP ob pheifers e 0a e BoneRiPmmune sysiem
pharmaceutically accept abI e salts of the conpounds of
Forrmula (). The terrn "pharmaceutically acceptable

Des%‘?f ;t]i%'hifethgriﬁvéﬂ &Qn toxic, inorganic or organic acid
alts Lit.: e.g. "Salt
sel ection for basic dr ugs", Int Pharm (1986), 33,
201-217. 30 The ¢ ounds of Fornul I contain
The ggseiit 'ngogtpé?‘é RPYEl GoMpARAR Of FE'(rE'ZQﬁ{{BFQat A[Agonists
for e GN&o& n%ﬁﬁea%ﬂwa IAPAAE DGR FHPRBve aUBSTdrflISMdSIong-
at a double bond or a ring nay be present in cis- (=

lastipg)imgpunaraedylatingeeffectowhich ip exchiqvadi atasiicighbewngaber of
circdl er‘n OHR(?“pﬁnﬁganIgeGl" mﬂrﬁi (é)lyrg?%cfyr%éér Bﬁtesﬁﬂatctlﬂﬁ their

mxt res o reoi SONers y as
matetadioroiraemerys. oM exparssorof Tﬁeelrmcﬁaoner)’s crm:yaldneg T— ! B-

at ed t kil l.ed
Iy 35 o sl ST HE ) S B PR peromhiiEn the
obs&RBROHAPvemehheof-asiidtiRelial ) celRABfer Fahdioha dskdciated 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 10 A represents *-CO CH CH2-, *-CO CH=CH, *N
wherein the asterisks indicate the bond that is
| inked to the thiophene group of Formula (1); 15R1
represents C2..5-al kyl; R2 represents hydrogen,
met hyl or ethyl; R3 represen@s hydr ogen, C14 al kyl ,
Cl4- al koxy, or halo 6 R4 represent h hydrogen,
imrogEosuppyessieEL therapk gtxtytheﬂmoa@ dhe qamRQYRsls ﬁ;ﬂfe%‘?"t invention

car{&'&)‘; lo)ljﬁ.[s%ﬁe r}gxyccfrﬁg@ag%esﬁlgﬁs P¥E8geNdosages  of traditional

I hydr oxypropyl,
imreilind eeeant- ]thérapﬂéégylﬁo Chioviti&ylon the one hand effective

lmmwﬁdmﬁémNHﬁ\%xR %y%%o Oﬁbg;ég%ggcmg ng' organ damage

N4
-assf%eé:%hxy@z}%fﬁg%nyl) DL ? Immunosuppresswe drugs. The

obsbn(éhonamfamgremd eabothiclizl c)elmaaeeﬁmk:tloriassec:amd with S1P1/EDG1

éctlp@il XX B %ﬁc?q%pqllq;ﬂypn&{bgrét St q%;@ou (tg 11%:1%{’3\Pex\¥ascu?arifgnctién.

pyrrolidinyl)-3-propionyi,
1(3- carboxy-pyrrolidinyO- 3- propi onyl , hydroxy,
The()iuﬁeaildmsgqum any {02 aBvad aolxlys,equence for the human S1P1/EDGH1

recgptgg @I¥dr 5 A%‘E(ﬁ@ Ia)r'ng arﬁ%foél§6e(¥iq@tq1 okly"’ p"j 08 OQJ\AaCIag T. J.

5 1
B;or@ﬁbﬁr (2§ng2() gﬁmémsg 9@629%6583 Gbﬁngz@&lﬁ@ 6bzer 991: WO

99/452%71 pupisbsdntl & @ememlbam 199t Ffiﬁl(eaﬁpmcy and efficacy of the
M?ﬁegﬂ@‘ﬁaz&n%g ang |oﬂ3u$95 2 GIB §Saesnsta§( to determine ECso

val%eé%ﬂ{cﬁy ]mBéiQu MR WircBldig, [y9fiphocytes in the rat after oral

roxypropy ; 20 R53 represents hydrogen,
adndihisBatibkytespctivaly (;s@@tm@xamples)
2-hydr oxy- 1- hydr oxynet hyl et hyl , 2, 3-di hydr oxypr opyl ,
car boxynet hyl , 1-(CLl_5-al kyl car boxy) et hyl, 2-
TheC geReMy 26 usell Herefrbeforel divd tardinaiygreplaférably have, within this

~ disclosure, the following meanings, unless otherwise indicated:

Where the plural form is used for compounds, salts, pharmaceutical compositions,
dise‘asé_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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R54 represents hydrogen, or nethyl; mrepresents the
integer 1 or 2; n represents 0, 1, or 2; and R6
represents hydrogen, Cl4-al kyl or hal ogen; and salts
thereof. 7 ii) A particular enbodinent of the
invention relates to thlopheﬁ% derlvatlves accordlng
wher ei

_ to enbodi wh
Th s Lrer kKb 3b6e Qi1 GRDIGBIEN Pi2: Cther (araid heas saturated,

braﬁiﬁp?@h&“?ﬁ F&H?¥°§tr§ gﬁtmd:hﬁjor{ g}ouﬁ“%@mdr% tté’o‘%)ﬁfafcarbon atoms,

ticu ment of the invention
preferbblyesnd dotthraaqobart&)rda’romsa,tl@/e@1.ﬁaikylr dPreferred examples of Cqg-
erbodl rrentm%l @ 5‘? sent s N-N 10wherein the
alkygreppg pee Yagly R is linked to the
t hi ophene group of Forrrul a (I), and sal ts thereof

_iv) Another particul ar ermbodi nent of the invention -
Likewisat dlae tternn rﬁmaﬁmla, dlonevat irveombiEdioni witht ether groups, means

'saturrg?eg ttT)":“‘anc[rlez:i Fg'l'g '%h%? rer%ﬁ tS‘Wi‘ch iwo to five carbon atoms.

Preferred examples of Cz-s-alkyl groups are ethyl, n-propyl, n-butyl, iso-butyl, n-

pentyl, and iso-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

lmethoxy, 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



Nl or 8 wherein the asterisks indicate the bond that

is linked to the thiophene group of Fornmula (1), and

salts thereof v) Another particul ar- enbodi ment of the

invention relates to thiophene derivatives according

to enbodiment i), wherein A Pepresents O NN-0O wherein

the asterisks indicate the bond that is Iinked to the .
steravisaphensergielgrably @ putd ateregisomats. Jixtuses 19é stageoisomers may

' Vi) of.her particul ar .enbodi . . | hvent i on

be Sutaraldl Rt rhsh ENeR P AT POE g it et o
enbodi ment i), wherein A represents and salts
thereof 15 vii) Another particul ar enbodi nent of the

i) Theirvention reletes ta nevelithiophers eoaeprnds pi ke beresiailbg
to any one of the enbodi nents i?zato Vi),.awherein R1
represents n-propyl or isobutyl™ and sagl'ts thereof.
viii) ‘Another particul ar enbodi mept of/ the invention
relates to ti'aphene Slerivatives ‘

represents hydrog
iX) Apreferred e
to thiophene degjtatives according toany one of the
enbodi ments i)RTo vii), wherein R2 reprigsents
S hydrogen, 25and salts thereof. x) Another preferred

enbodi ment of the inventiFormdagljes to thi ophene
derivatives according to any one of the enbodi nents
1) toix), wherein R3 represents nethoxy, and R4 and

whdi8irf epresent hydrogen, and salts thereof 9 xi)

' ot her preferred enbodi nent of the invention relates
to thi ophene derivatives

10 A represents *-CO-CH;CHo-, *-CO-CH=CH-,

, j_ /_N * N N\_ L 0O )
GO
- O—N N—oO | N—N -
. (Sv - “ U ‘(S .
W | \C_? Y
*_- O | % O

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

Formula (l);
15 - R represents Co.s-alkyl;
R? represents hydrogen, methyl or ethyl;

R? represents hydrogen, Cq-alkyl, Ci4-alkoxy, or halogen;
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according to any one of the enbodinents i) to ix),
wherein R3 represents hydrogen, R4 represents nethyl,
ethyl, or nethoxy, and R6 represents nethyl, ethyl or
5ha|ogen and salts thereof. xii) Another preferred
enbodi nent of the invention Pelates to t hi ophene
derivatives according to any one of the enbodi ments
i) to ix), mherein R3 represents hydrogen, and R4 and

R* R%dr?&-k‘?tpar h3d1_4gél H C d“%‘n@ﬂgf f’rg%ft?)ﬁgﬁo‘tﬁrﬂuoromethyl or

X1
triflisroamsthoxy; reI at es to th| ophene derivatives according
to any one of the enbodinents i) to ix), wherein R3
represents hydrogen, R4 represents a nethyl group,
5 e S -GKOLR 3 ity dp egRMydroxy-C1s-
R St RLFOgPhy LR B M geob e deydrony-Co

alkyeCat-atikyl,0 mzemréﬁe!\mswa? i vd@l-bb}&‘di(@hh)gCi‘b-hﬂﬂ@OaR -CHz-

(Crp AR R Bl Schibm e TR ERBL S8R, co.

NHREDI 8388y ar i )-Qléazréltyranrd(zséé:banywrreﬂamymacetyr 1-(3-

Anot her preferred enbodi nent of the invention relates

carlaxy-pyroplicing)-gerdehat | vb@@athﬂxdrai@tldmygrgrpmmor@ﬂ tthe2-carboxy-

ey AP el P S BAT SRASOGS pgorony. Cosrlkony,

hydfcﬁ@"—@%noﬂﬁ)x? carL(nwnﬁcyactmrarkgnd:aaérk@x;t heracfhydaﬁwpropoxy, 2

XVi t her prefeérred _enbodi nent of (inventio

'hydr@ryﬁeeeﬂw@xmrwme &G Nat G higs- f‘A'd@éhBr ng t&%ngCé-HQH) ~CHp-

NHEb4RP - AERSCTENE N IRz s i- O OREER BHRCHERIFEER™

(CH2) CH(()—I) CH2- NHC(RSZ hydroxy, '
51hydroxy C2-5- al koxy
R* aepresgisdxys-alkyl, anekti;rybar@mgy nhy[g@no or drmethylamrno
~ 2, 3-di hydroxypropoxy, 2- hydroxy-3-net hoxy- propoxy,
- OCH2- (CH2) m NHCOR52, or - OCH2- CH( OH) - CH2- 30 .
R% Nefi@RBRts Aydrospiniethyl hahgdfoxyiehyl, r&hydwy@h@dmb(ymyhyl ethyl, or

[- dr ox Cl4 al kyl ) - G 4r al koxy,
23‘% %6% ypropoxy, 2- hydr oxy- 3- met hoxy- pr opoxy,

- OCH2- (CH2)mNHC(R52 or - OCH2- CH( OH) - CH2- NHCOR52,
and salts thereof. xviii) Another preferred

' R® enepoetianeist hyrirogée, GsealkyloR-hydraxyethylo dmriehycrogmethy

th){qe”%%;d,rzéegr\ﬂ%gﬁrpé:{pg{l ng c:agtbq)giré e Of t eanArHSw)ﬁ]ethy[ 2-
H&ég’é R - & O] LekgRaAYbxy)E xy,
car di'hydr oxyLrQ)gpoxy oryg-% CH( OH) - CH2- NHCOR52,
and salts thereof. 10 xix) Another preferred ,
enbodi he_inyention relates to thiophene
rpsgﬁfs{)@gd?*gg%%r%rﬂéﬁ\g any one of the enbodinents
i) to xv), wherein R5 represents 2, 3-

di hydr oxypr opoxy, or_-OCH2- CH( OH) - CH2- NHCCR52
mr@mesenﬁst IntegpF ¥ s hydroxynethyl, and salts

n re%)liéesre%‘i’éo }50?(2‘)&‘10(‘{1 especially pr eferred enbodi nent of

nvehntion"relates to thi ophene derivatives.
accordl ng to enbodinment i), wherein A represents O
6 -N wherein the asb I sks indicate the bond
R r@ﬁréﬁsqr%s hydneggn: 6ok B 8 ygroup of Formula (I);
R1 represents n-propyl or ‘isobutyl; R2 represents
hydr ogen; R3
and salts thereof.



20 represents hydrogen or nethoxy; R4 represents

hydr ogen, nethyl, ethyl or nethoxy; R5 represents

3- hydr oxy- 2- hydr oxymet hyl - propoxy,

2, 3-di hydr oxypr opoxy, or -OCH2- CH( OH) - CH2- NHCOR52;

and R6 represents hydrogen, methyl, ethyl or

chlorine; and salts thereof 25 xxi) -Another _ o
(1) s prarticulary epnhsidimentl efnitirli inveatioss relates rdoekiippiiene derivatives

acl BT A LT AR %20

*-CO*CH:CHN 11 where¥n thq\!asteri'sks i ndi cabe t he

bond-+t.hapA1 s i.nked te-1h phenre group rr'ruLa'
(0; Rl riepresgnts ‘G2.5-alkyl; and 123 b h S
represent_ hydr ogen; 5R4 raprese¢nts Cl4-al ky\; R

represenfs—hdroxy, 2, 3- diNyd@xypropoxy, oN—N
- OCH2- CH( OH) - CH2- NHCOR52; R52 represents
hydroxynmet®yl ; and R6 *repreggnts Cl4-al Ryl ;

t hereef 10 Xx|.i) Espetial pref erred thire .-
conpoun acgiordi ng to Fo\nul af/(1) are: / S
(2R) - N- (33-{445- (5-et hyl -t Rl ophén-2-y1) 41, 2, 4lox&di azo

| -3-y11-2, 6-'di net hyl phenoxy} - 2% hydr oxy- pr opy0- 2- hydro
Xy-acetam de, ' -
(26)- N-(3:34-[5- (5-eth¥yl -t hi gphen-2-y1)41, 2, 41oxad

i azot—3-Y11-R,-6-"di nmet Hyk = .-
_phenoxy\.’ - 2- flydr oxy* pr opy _\2- h)/ roxy- acet ani de, -
wherein the asterisks indicate the bond that is linked to the thiophene group of

Formula (1), and salts thereof.

ifi) Another particulaf embodiment of the invention relates to thiophene derivatives

according to embodiment i), wherein A represents

| X //)v B ~f hL\\ L 0 )
BRGSO
o O—N N—O N—N
. ‘ . . S p 7 ‘* S | —'
‘{ v’- or B }.—' .
RV

10

16

wherein the asterisks indicate the bond that is linked to the'{hiophene 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

..* /N ) . * N
. - .~ N e .
OO
O—N N—O

N—N
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(2R) - N-(3-{2, 6-di met hy1-445- (5-butyl -thi ophen-2-y1)[1
, 2, 4] oxad azol - 3-y1] -
phenoxy} 2- hydroxy- propyl ) - 2- hydr oxy- acet ami de,

_ (26)-N—(3={2,6-dinethy1-445-%5-butyl-thiophen-2-y1)41
2, 41oxadi azol - 3-y1}
phenoxyl 2- hydr oxy-pro dr oxy- acet am de,

wharejre e ras(esxsgs l@dtﬂaﬁ%tth@m5¥ %-ip sl@l!satﬂytp e tb\;!ﬂm}enz» group of

2. 4] oxadi azol .
.FO%H'Q%Z@M\ ‘% fﬁ%d ropyl) 2- hydr oxy- acet ani de, |

(26)-N-(3-{2, 6- d| methyl 445- (5-i sobut yl -t hi ophen-2-y1

| /%r.\l 2, 4] oxadi azol - 3- Aphenoxy).. - 2- hydr oxy- pro
v)

h
Qih91: padicgiargambodiment of the 1nventio¥1 relates to tﬁiop)nene d\énvatlves

s AR RN o0y - e

y1} - phendxy) - 2-Npydr oxy- pr opyl ) - 2nhydr oxy- acet ani de,

(26) - N- (3~ 2-21 hyh - 6-1Tet hyl =445 ( Sy sebut yl - t hi ophen-
2-y1)-11, 2, oxad)'/ zol -8 \ ' .
y11- phenoxyl 12- hydr oxy- propyl)%w2- hy/dr oxy- acet am de,

(2R) - N- (3-{2 %5~ di'tvet hy1- 4- [5-(5L'Wépyl-thi ophen- 2-y1)

whér%i]nr %84%9’%&%‘(%'% icatd e Bong Lhaérls linked to the thiophene group of

OXY- pr opy oxy- adet am de,
Forﬁ@ﬂéﬁ) -did Sal{sXhérelbfret hy 1- 445- (5 propyl -t hi ophen 2- y1
~ )41, 2, 4) oxadi azol - 3-y1] -
phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de,

vi) Aﬁ% E"p%sloxa H?b'oﬁﬁﬁ@ﬁtt 6W'Jh‘e4lﬂ5eﬁt§5rpfé!§%|5 tblthBREAe Zerivatives

i azol - 3-

acc;at’r:]mg)tmambp}mﬁehydrwh@ufqm Apepyeserity dr oxy- acet ami de,
(28) N1-(3- { -G_-Jrret hyl - 415- (5- pr opyl - t hi ophen- 2
-y1)[1, 2, 4T adla [-3-
yl yphenoxy} - - hy oxy propyl) 2- hydr oxy- acet ani de,
(2R) N (3- {2-N¥t—h3N 415- (5- |sobutyl-th| ophen- 2- y1)41 2

4 oxadi a 3-yl] - 6-
Iﬁ%}ﬁ fﬂ’?inoxy} 2- hydr oxy- propyl) - 2- hydr oxy- acet am de

" SWS) N-(3-{2-ethyl -445-(5-i sobutyl -th| ophen-2-y0-[1
vil) Anptheidarttieulageyiijodiment of the invention relates to thiophene derlvatlves

accg‘ra&ntfa ho G SR b %hé]\éﬂ{b%mgﬁ&pf’f YA W&ﬁyRaFeeﬁrég%rﬂS n- propyl

or ,gmmsahadégﬁé thersobut yl -t hi ophen 2-yl)41, 3, 4] oxadi azo
| - yI p2, 6-di met hyl -

VIii) Another pafticu]ar embodiment of the invention relates 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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phenoxyypr opane- 1, 2-di ol ,

(2S) - 3-{445- (5-i sobutyl -t hi ophen-2-y1)41, 3, 4] oxadi azo
| -2-y1] -2, 6-di net hyl - 10phenoxy}- propane- 1, 2-di ol
(2R) - 2- hydr oxy- N—(2 hydr oxy- 3 {445- ( 5- |sobutylath|oph
en-2-yl)-

[1, 3, 4]oxad|azol 2- yl] 2, 6- dlnethyl phenoxy} - propyl) -
acet am de,

~ xi) éﬁ?l’f‘zr)pf% g embgalnqgr%rc%x%e mi'entgogh ﬁé?aﬂeé‘}B‘-'tHGph&Hé %%nvatrves

accfoildlﬁg 46 @h@%n@z&" the-ariodim@ntd I7Rb ) whBESIARP) reprexanty Bydrogen,

Cet am de,

R* repmRents hpethyk yetkyl, 2ohyaeboyy 3 anda R eenr%%ndﬁymerﬂwio ethyl or
hal%’qe’%’aﬂdg%@tge@qu_ y11- 2- et hy1l- 6- et hyl - phenoxy) - Pr op

y1l) - acet ami de, and

(2S) - 2- hydroxy-N-(2 hy'drox - 3-{445-( |sobutt¥ hi op
Xif) é\rﬁlﬂ@herlgreferre embodimént of the invention reiates o thiophene derlvatlves

acclegri ﬁgﬂ) %n%zﬁlthé thﬂq H@’ﬁ 18 |ﬂem)éretﬂB@T}%%esel?ﬁé’ﬁydrogen,

ese ‘conpounds
andxRf ahd Rﬁuebrwenespﬁeihql group;, ehdraattd théreophene
~conpounds according to Fornmula (1) are:
2- hydr oxy- N- U2S) - 2- hydr oxy- 3- { 445- ( 5- |sobutyl-th|op

xm)hﬁ\n %oxa rQ[ érefsrreg egrbépd é’nent of the invention relates to thiophene

nmet hyl - phenoxy} - propyl) - ac

~dermat1msaleaccordmg to any one of the embodimenis i) to 1x) wherein R®

'_ repéggée[ %%ro&e_igz_ tlé%)(ge @r{m h¥netél}1§1(F Foupp ' orde IR15t repr sents an ethyi

grob rEHIX e?dfhydroxy propyl) - 2- hydroxy acet am de,
%2"{)l ?2 - 445- (5-1 sobut y1- 4- rret hyl -t hi ophen-2-y
1) 41, 3 4)oxad|azol 2-yll-

o S HEYbRSERY SHEFIPBATL b 5Pl asine o isphene ot
accﬁﬂérﬂ%i@aﬁ %@%f&ﬁ@'en%dtﬁﬂrren@l) ’ro iX) wherein R® represents hydrogen, |
hyl - phenoxy} - pr opane- 1, 2-d
R* reresedts3afmethdsyl gups, (and é%b[@ﬂf@sﬂmﬁe@ rghlofing @em, and salts
th 2-y1) 41, 3, 4] oxadi azol - 2- :
e{}%f 6- et hyI phenoxy) 2- hydr oxy- propyl)-- 2- hydr oxy- ace
tamide, and - : :

| Xv) Anocther preferred embodiment of the invention relates to thiophene derivatives )

according to any one of the embodiments i) to ix}, wherein R® represents hyd rogen,

R* represents a methyl group, and R® represents a chlorine atom, and salts thereof.

xvi) Another preferred embodiment of the mventlon relates to thiophene derivatives

according to any one of the embodlments i) to xv), wherem R® represents 2,3-

dihydroxypropyl, -CHZ-(CHz)n-NHCORS_z, ~(CH2)nCH(OH)-CH,-NHCOR®, hydroxy,

- hydroxy-Ca.s-alkoxy, di-(hydroxy-C1.s-alkyl)-C1.s-alkoxy, 2,3-dihydrgxypropoxy, 2-

hydroxy-3-methoxy-propoxy, -OCHz-(CHz)m-NHCOR®?, or -OCH,-CH(OH)-CH,-
NHCOR®?, and salts thereof.

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

according to any one of the embodiments i) to xv), wherein R® represents hydroxy,
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N4(28)-3-{2¢ethyl-4[5-(5-isobuty1-4-nethyl-thiophen-2
-y1) 41, 3, 4] oxadi azol -

y1l1- 6- et hyl - phenoxy)--27hydr@xy-propy1)-2-hydroxy-ac
etam . de, and salts of these s nmpounds. The conpounds

of Farmula (1) and their phar eut caII t abl e
hydrgaxy-Soeakay, uéeﬁtyéﬂgow@nﬁwﬁa 147 %l Xy, 2. Febepepoxy, 2-

hyd%ggr-'é% txggiroﬁ OS'b' nz)myxmtﬁe?é@%rp%eng%iH(OH)_CHz-

nls e pro phar maceut i cal

' .Nkmmmﬁgsahdeaﬁsdaﬂebe effected in a manner 10 which

will be familiar to any person skilled in the art
(see for exanple Mark G bson, Editor, Pharnaceutica

xvnE diﬁ@?“fa@f%%ﬁ %@%f%gﬁ{ Gith& mvenkisn 'f@l%'téshto%wene derivativee

ewoo Rem ngton, The SC|ence and

' acdardmgl te aof Grearofeihe, eptiddirBdntsi Hrio Ph)l, |wioefieirhiRY represents 3-

hyciiee OB - C%ﬁ‘ly%@&éa%&g:q?g S8R,-CH(OH)-CHy-

NHgﬁﬁqﬁngﬁ@ghﬁgﬂk*eapceptabIe salts, 15 optionally in
conbi hati on w th ot her therapeutlcally val uabl e

subst ances, into a galenlcal adm ni stration form

o RGP AE oo b i B st B e riegpepe cervaives

acdordifg | ol §nyardﬁ|1e bf 1§e drmsedimesta) Wﬁvmﬁe@irﬁﬁs represents 2,3-
adj uvants.” 20 The pharnmaceuti cal gsitio
dihyBYPIOPAYY 2 WonS¥eirs o OHDr GtirAHGORET ¢ Wistei R represents
treatment of diseases or
hyﬁ#i%ﬁ%@&ggég%%@$QHé§{&Ath an activated i mmune system

- Such di seases or dlsorders are selected fromthe

~ group consistin rejectlon of 25 transpl ante -
xx)oAgaﬁgpe@la&)sLme r%wrg o@rrm Qfemsmheet{poru.re@é%%sto thiophene
derREAYSD b @it BYehbBARRATE Arlchlin A HHLETHEe

syndrones In ng r art rrtrs; systemc

Iupus érythematosus antthospﬂoI ipid syndromg

Hashi not-o_g~t h i-diti sy~ ypphosyt i et hyroidi t1's; L
| a gravis; drype I\ / , -
is; /scleritis; -

.multiple sclerofis; nyasthe
se, -uveo-retMpitys; posteri'orN —N

di abetes; Wyveitis; episcleri
Kawasaki ' s™di s

whé’r\éfﬂ tHe: as@{sﬁ@%ﬁl t@%ﬁ@%«?‘fn‘éﬂwa\ﬁ"lé r!mﬁé@%t the ﬂ'ilépﬁh%?% group of -

uveoneni ngrtis syndrone, rgi c encephal onyel i't 5
Forcmnaonaf); R'| representsasepiopphitdny [sopuiyt;- RAf eznresents hydrogen R

' di | udim h t f d
TePfi5eRls HBERITRSO5 BRUKIonBoNEAR S FYUBETorJotyy ety o

meﬂ'f%RfrW F&Cﬁré%ﬁg'ﬂ’ﬁyﬁr‘ﬁx? ﬂh?&%ﬁ?ﬁett@ﬁﬁfdp’%ﬁdysz 3- dlhydroxypropoxy,

jatic arthri [C dermatitis; myopathy;

or MHQ-GMOM)SﬁbbWHCIQRg ananacrepweenﬁt |h1ydg)gen methyl ethyl or
eczenat ernailtls seborrhoeic dermatitis; |ichen
chigfing, g8 %ﬁﬁg bul | ous penphi goi d: epi dernol ysi s
buIIosa .urticaria; angi oedemn; vasculitis; erythenms;

cut aneous eosi nophilia; acne; scl er oder ma; anPeC|a S
xxi)dhrether ekpecialyc prefered embpdimant ofsne vention relates to thiophene

derfieBlsTahvotbigprpaHinied ) MBS0 2ol ) elikorm:
A rmeb@ﬁtsﬂe@oheayeszcmencsldmwer ul cerative
keratltls sclerltls G aves' ophthalnnpathy

Vogt - Koyana da syndrone; sar00|do pol | en

al l ergies;” erS| Fe obstrgscti ve ai- edase;

bronchi al as hna aIIerglc asthma; in r|nS| ast hma;
or

extrinsic asthom,ndust asthma; chroni nveterate
asthma; late asthna 10 and airway

hyper - r esponsi veness; bronchiolitis; bronchitis;
-endonetriosis; orchitis; gastric ulcers; i schernic
bowel diseases; inflammatory bowel diseases;
necrotizing enterocolitis; intestinal |esions
associated with thermal burns; coeliac di sease;
proctitis; eosinophilic gastroenteritis;
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20 syndronme; Meniere's disease; polyneuritis;
mul tiple neuritis; nyelitis; nononeuritis,;
radi cul opat hy; hyperthyroidism Basedow s di sease;
t hyr ot oxi cosi.s; pure red cell aplasia; aplastic
anem a; hypopl astic anem a; 1Hiopathic
t hr onbocyt openi ¢ purpura; autoi mmune henolytic
whemémitiee aaterskenindeate toertwenygt thedris dinkedriantheothjerisng group of
Pernlﬁlous anem a; negal obl astic aneni a;
FOQH&?& hropl asi a; osteoporosis; fibroid 25 |ung;
g@g{ L rstitial pneunonia; dernmatonyositis;
é?r odeggé Jﬂﬁgarls i chthyosis vul garis;
R? phcb dﬂdﬂer@resemmctrogﬁ‘%m,y, cutaneous T cell |ynphong;
4 pol arter [ odosa; Huntingteon's chorea; Sydenham s
R @Hﬁ% ﬁ% é%#ﬂ05|s myocarditis; scleroderns;
R® ts By @GR UD T8y St SGPRIB Sy SYNADORE CHIOWOSHS: iNHCOR®;

e05|noph| ascitis; lesions of gingiva,

R* ﬁ@piaﬁgbfﬁhmxﬁnﬁmlaﬁncbone substantia 30 ossea

Itern al opeci a or al opecia senills;
R’ %TPE%%E?ESV% ophy; pyoderne; Sezary's syndrone;
and¥dieaRgsidfi s; chronic adrenal ‘insufficiency;

Addi son' s di sease; ischemi a-reperfusion injury of
organs whi ch occurs upon preservat| on; .endot oxin

.xxiigﬁgégclalﬂfﬁ% dﬂﬁﬁ‘tﬁ gﬂé’ﬁe €M B'uﬁds%%brtd' W’&ﬁ%t@({) are:

|sch mc acute reénha

I NYARIN{B{ME15- (&Ietiwhthlopbea&—ylh{mﬁf4]a:xaimgqi-3l-yj]qg,6—dime’thyl-

cancer; nalignanc h0| r gi n; acute or
' Ph%WW@YﬂWhW@PNFS@ F‘%@ly home; pul nonary

ppghsggm@{& t-Hnyh.é H@ﬁ stﬁn 4 qu»tycﬁaz%i 3-yil-2 ,6-dimethyl-

['e “‘macul ar degenera ion; vitrea
phesmay}r?-mgdrwmwlyl)él hadnoxytaoetardéiemat itis eryt herm 5

o2 B PR SETE ST b L0 YhoBiazl o

 pheok L 2-HYHRSESSropyRLEh@@Rpafdetampse, i d cancer turmrs

netastasis of carci nong,; pobaro at hy; aut oi

he{26)-N-8-{Z:6-idimejhybid- [5aEyt @ﬁykmmi@ syd:)r[ér?oéloﬁgdlam' -3-yil-

chol [ acute |iver
pheﬁggy %dr%’?yr I%’&b?'hg#%g‘& 4C%§%|dr rh03| su heplazll c
f ai(bRy-N- gﬁf {Q mmm@&hﬁ@w (Bllsbﬁu‘fwrltfﬁophm&-yl)q[sla! 4]oxadiazol- 3-y!]-
hepati c a|Iure and. 10" acut e-on-chroni ¢c" |iver .
PheFlQP(Y}u?-élyd mww.opya ?dhzférMSaC@Fafmd@@r ders to be

éfﬂl @%gﬁéﬂge ect Qfl\frs'tgrq]uyl!}har oupEB@sgoi 4]oxad1%;ol -3yl

phehekﬂcz-lhvdrcﬁcfy—rtmlysm h;adim&y&rcgﬂmlcbuch as ki dney,

or 480 »Q%S%eéetw&%@?a””éaéwoﬁw&ﬁémﬁg%bétyn&lg ?zflw.am; 3
Vi I‘f‘l’ﬁileur)fg oirhgﬂar h? (%PRQLZEWP l e scﬁﬁ%;?ges FneTHEng

i nf(P.SnNa@eweW\él-mdths[és(stohutabtrﬁmmmﬂ-g-yﬂr[é endpxadiazol-3-
t | IS, t

VIS ﬁﬁé%d'f%& B LS ot o s

t hB(éRz s _{d- gzoeian%tﬁﬁu [5-{5-Biop-BRbSheh- Qq@)spsz 8 dih%ol -3-yl}-

rhi'ni njunctivitis, dermatitis; asth ype
phennaﬂei-@sd rqﬁysprqplyf)e?ahvdﬂ%yﬁﬂeéaﬂﬁﬂﬁw e 20di s e ases

o SPGB L7 BB A 25 S oxadiazol a1

pheﬁﬁkﬂ%%?dﬁ)xy&ﬁbb?l}lﬂ -Bydnoxpraietamiié, di seases or

di sorders t reated and/or prevented wt

cofPBNES-7-ethyl-Brmatiy-A-or &- g@pybtmfepherbawvi)r{é ?gﬁmadrazol -3-

VIR b Bl PRSY Sy o bt Binds, 61 " 07

graft-versus-host di seases brought about by stem cell
transpl antati on; autoi mmune syndronmes sel ected from
rheumatoid arthritis, nmultiple sclerosis, psoriasis,
psoriatic arthritis, Crohn's disease, and Hashinoto's
thyroiditis; and atopic dermatitis. 30 The present



16 Furthernore, conmpounds of the Formula (1) are
al so useful, in conbination with one or several

i mmunonodul ati ng agents, for the prevention and/ or
treatnment of the diseases and di sorders nentioned
herein. According to a prefet?4ed enbodi ment of the
i nvention, said agents are selected fromthe %;rou

con(éa&‘étNm&{aﬁthx&armthwéu%@e@mmt@iop@@ntz—&% ertlpyadiazol-3-

t I I
V-PRRr Rl 5 S B BB P SR RN Cors. oytokine
I e CER)ON-( 29D RAIASIES(FRIRBLUBA- I R 2-yOy[t kit Joradiazol-3-yi]-6-
receptors The present- invention also relates to the

_meﬂ%pbenaxx}cﬁerMVﬁOMthwr@m%@aw% 10

opt@?ﬁjﬁll@r{? %& gl%%? ﬁ‘g{y‘ngﬁﬂg on W 1 o%ﬁ'}gﬁagig\gglr?éyl]ﬁ
methwﬂfbh@ﬁﬁﬁgk}l-ﬁhym@x?«gﬁﬁpﬁ) Zthrbkyeaqm‘tam& i on or
treatment of the diseases and dj sorf a E& ?]zeg
her @R:3-hio-toivpbubvirénisphennnill-H §.foxadipzpis2-yll-2,5-dimethyl-
dq Bygibhe net hods gi ven bel ow, 15 by the
phéﬁ?ﬂ&%@s glr\%ekaldn&:?he Exanpl es or by anal ogous
et (2 3-{45-{Ssobuyhitiopnec-@ad)- i HAPxadiazobZ yllvd, Grdimethyl-
the %rti culi cijeact ants or solvents used, but such '
repanechA-¢i@l det erni ned by.a person skilled in

ﬁpz@e”)tz hyd @g?&ﬁﬁg@?{ [51;5 REBGEAHiISSherD-yl)-

ounds o the present |nvent|on
I, 3;4]mxbdlazobﬁad]e’&jGahmtrwﬂmenow}lwogﬂhaﬂaianydw ence of

ol Rvdi Mo iRy Rt st Rl @'?)Eeé'ri
. 33%%%%3%??' %fy |]F20r8-r§u|%§ﬁ1y1\pfh%ﬁb @ rg) gr@g%'dgsét eat:t |eng '
o CRR)GhyoKy Hi- fz;bmmyisdﬁr(%m@ammmﬁn B30-

t Th
Gz R e T e e T T
(2S)-2-hydroxy-N-(2-hydroxy-3-{4-{5-(5- lsobutyl-thlophen—2-y[)—

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

and salts of these compounds.

xﬁ(iii) Fﬁrther espééial!y preferred thiophene compohhds '_éccor,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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R6 may require tenporary protection or may even be
introduced in additional steps that follow the
condensati on reaction. Conpounds of Formula (I) :
wherein A represents -CO CH2-CH2- may be prepared by
reacting a conpound of Fornu]%.(l) wherein A
represents: - th hydro eP i.n the_presence

of M-(2R)a3y2ethmddcid-Gsispauig-4pppty-itiephensg2yl)-|1pp.4loxadiazol-2-

VHER AR B Rl 2Ry et 5 1o

A caritpsattdoftheSk coaipouedd. nay be prepared by reacting
a compound of Structure 3 with a methyl Gignard
reagent or by treating a conpound of Structure 4 with '
[ , Ll kR | SRkl ; _
T oSSR b 8 R BRI e i can be
usetings pisdiicdienidtieng. ein thei fdem cafnpramehcetitiGirapropesitidns tor enteral

~~ prepared by treating a conmpound of Structure-4 with
or F%,"@Ef@l!i ﬁgm’f;{)ﬂﬁ?ﬁb‘?%xyl am ne 15 hydrochloride in the

presence of coupling reagent such as EDC, DCC, etc.
(M Mentzel, H M R Hoffmann, N Methoxy N-nethyl S
Theapratisction\a thee phamatesiticah compositions (ram be ssffadieasirs a manner

whiph el faiiias 3 By Feip pRITRH Tl eiEbs 16! (XeiEpe Mark ibson,
Edifdr dheRarnfA@ Sican pesfsiniilBash C antii IFdrnuiitionéi M8b'Health Group,
am de, Journal fuer Praktische Chem e (Wi nhei

Englewaety § 08 A3SA0 20000 ReNHnGtoR Fhe SoRnoktansh Pragice f Pharmacy,

20, PR g SRSTE CMELET PhAghS, L SEB 8D 8 g e

desgf,bé@[ﬁon%%?ﬂilsf\l offritirild Y1) 7of 2068 )phadPAcesfialiRldcdphible salts,
ructure 5I- : _ _
optionally in combination with -other therapeutically valuable substances, into a

galenical . administration  form together with suitable, non-toxic, inert,

":pharmaceutically acce'ptablé solid or liquid carrier materials and, if desired, usual

‘pharmaceutical adjuvants.

. The pharmaceutical compositions comprising a compound of Formula (I) are useful

for the prevenﬁo_n and/or treatment of diseases or disorders associated with an

- activated immune system.

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; episcleritis; 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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15

18 Conpounds of Formula (lI) which represent a
5-thi enyl141, 2, 4] oxadi azol e derivative, are prepared
by reacting a conpound of -Structure 5 in a sol vent
"~ such as xylene, toluene, benzene, pyridine, DV,
di chl or omet hane, acetic acid#4trifluoroacetic acid,
etc. at rt or elevated tenperatures in the presence
atopic dersmititie; royopathy| myositis; esieamyelits; gontrct dermatitir gczematous

de rﬁﬂi’%&i@n algé' :ctqqrgﬁﬁy% IILﬁt?‘ﬁe Igflgs)pe%ﬁlgd\la%Aﬁous pemphigoid;

epn?@ﬁﬁcﬁﬁélgy‘)é‘{mm URcafhl Sang?éed@rhﬁr VaRBONigI0ehltestha, cutaneous

oxa chloride, a carboxyllc aci d anhydri de,
eosh@fitdija; PELBe; Fem}ar@dennaecalpaemg. aveata; keratoconjunchwtts vemal

conétgﬂf:glgéé's%r ggélm %rfpétﬂrmk? a{tLESEtc@)é ggﬁ'g ég@é?légé Qfé' ffij%ae corneal

_leuﬁemé* b&ﬁ!br pemphi @eMbﬁfbn‘sDuEG%?eUmwe Nerafttis; Vﬁﬂgrltls Graves'

R ce, etrahedron Lett. 42 200%1
opmmalmomm YogtsgeyanagiklaradacRmdrame] maiedifipsisiypollen allergies;

rev%{ﬁgﬂ%qu%&rygyveg]am)\?aydfg‘s?%%%a@%rn%8'}/[{'15@]'[1% %rg[;% ma; intrinsic

asthmal exifinicadsthfha; Riusbestena; &Iabnahedmetetrafa asmma Iate asthma
(2001), 1495-1498: R_ M Sri.yast.ava, i
ancOinvay typeprespongiansss, brenchyolid . Biorchits; e“@?fﬁ'ﬁﬁéﬁ‘% orchitis;

ga AHRrs; %&f{e]rﬁl%g%ow%ﬁ&%ﬁ&@ mﬂ;amﬂra c]rgrtﬁ;wél dlééases necrotlzmg

hf eéeve,’ T hor gani C emstry 3100-3

_'ent&ocﬁmmumﬂtéstmél !éamaseass‘dsieﬁe@cwmh ethe60al 2008, coellac disease;
. 2287-2292): unds of Structure 5. & prepared i
progiis; caee NI ORI, STRGARSS WPRTS. WaRasndlcerative

collﬂ% Stré ahle%nbgea SHs¥gNpys UhamidMhisehsEs BRM  thrombosis;

esence or absence of one ore nore
athemsplemcgs -adatty shsam:h ragoCEBTits; DeGliaEDnfargler, gqOiis syndrome;

cockBin G451 o i, RGeSl BOR Bl S oveoma

infe@éﬂtfai 'neﬁhﬁhs /P%Al'ﬁﬂﬁc%d ﬂepi’r_ro HeHyh Butribastire S Wyt fotte; hemoly’uc-
nez . g (ngOS) 7316-7321; and

uretmce dyindeorae mmummeabmmthy, glemegUiaselaipaiss g’lomeruionephntls

BRI FesEA, By SRASEIIERR, s Gpia o

20

25

30

synk:l?orﬁ@ m&&i&ggttﬁséa%wﬂﬂyrﬁéuﬁtls, nﬁjlm)le(heuﬁtls;Bmehth Jnononeuntss
Loong . CGakl ey, , Tetr aﬂwdr on. Left

rad(cum)thxezinéegmwytdtﬁm,r 5&?5?41?1‘@ Sad@Sﬁﬁ%u "BtPX’C%'S pure red cell
ol L85 Hf Andhid ARG e Ay bytopenic purpura
autbyehony aﬂérﬁolv&c esta@nid; Mtﬂomﬁu%ethrombocytopema agranulocytos:s
pernicious anemia; 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;
mydcarditis; scleroderma; \Negenér‘s granuloma; Sjogren's syndrome; adiposis;
e'osinrophi[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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5 Compounds of Structure 6 and 7 may be prepared by
reacting a conpound of Structure 9 and 10,
respectively, wth hydroxylam ne or one of its salts
in a solvent such as nethanol, ethanol, pyridine,
etc. in the presence or abseﬁ@e of a base such as
Na2CO3, K2CO3, potassiumtert.-butylate,

radtauoat hlyt:iammm:e acete: remaﬂ t:nsuféc@ncvr chmniki renab irsufficiency; lung

ca Wraﬂ?r"ﬂ” r,wy t!gmpﬁqmqvggg i‘ﬁ‘? of_r,h(g}rwhﬁch[yn%hoi;ytlc leukemias;

Riddpo '
Iyn&%%ﬂ%) Fg#lrlﬁﬁn%@?em%hyﬁﬁwa c?ga@\?\'}a?_rf Fus:%fétlggigl pig?ﬂi@ntosa senile

mapalar d@gemeraucmormtrw scaniphn soeati Akaly bupsddenatiis erythema;

ballé %%@'?tﬁ%%%@ﬁéég%n%ﬂhﬁngwtg Bglngﬂgntﬂé %@RFO rI%ncreatltls

per?ﬁé@éldlaﬁe didéyae e carbinddeinesiee ysdlies cafcér2@0@prs; metastasis of
287 2292)rsK CN Structure 9 Structure 10

| cargapERi ﬁyp@hawtfﬁm (Adopmupe  theRatitisnpimpes biliary  cirrhosis;
' sct%og@%qg\dléhr#iﬁ% pra?ﬁ LiANE r&cﬁien?cqté‘ ligk I%cfrHQ!EuEi?rﬂogrs alcoholic

ese UnCtI ona Ies may req urr

cirrh@$iBO hiapatic failues] flﬂmlndknplnem‘tlcafaﬂum‘ datecbmsej igep:aim:sfalture and
are known to a person skilled in the art and incl ude -

"actégon-ghig y‘l"eéifa'!i"?rl al kyl silyl. group to protect an

al cohol, a ketal to protect a diol, etc. These
protecting groups may be enpl oyed according to
Preféraedi diseases bodisoodgrs to be treated and/or prevented with the compounds

of Formula (I) are selected from the group conSisting of rejection of transplanted

~organs such as kidney, liver, heart, iung, pancreas, comnea, and skin; graft-versus-

host diseases brought about by stem cell transplaniation; autoimmune syndromes

_ including rheumatoid arthritis', multiple 'sclerosis, inﬂammato_ry bowel diseases such

as Crohn's disease and ulcerative -colitis, psoriasis, péoriatic arthritis, thyroiditis

“such as Hashimoto’s thyfoiditis, uveo-retinitis; atopic diseases such as rhinitis,

conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious autoimmune

diSeaées including rheumatic fever and post-infectious -glomerulonephritis; solid

-cancers and tumor metastasis.

‘Particularly preferred diseases or disorders to be treated and/or prevented with the

compounds of Formula {I) are selected from the group consisting of rejection of
transplanted organs selected from kidney, liver, heart and lung; graft-versus-host
diseases brought about by stem cell transplantation; autoimmune syndromes
selected from rheumatoid arthritis, multipie sclerosis, psoriasis, psoriatib arthritis,

Crohn's disease, and Hashimoto’s thyroiditis; and atopic dermatitis.

The present invention also relates to a method for the prevention or treatment of a
disease or disorder mentioned herein comprising administering to a subject a

pharmaceutically active amount of a compoun'd of Formula (1).
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prepaiAYeN Rl HPhaMmARaUFal GOMBOSfvR Gpt

20 (e.g. T. W Geene, P. G M Wits, Protective

G oups in Oganic Synthesis, 3'd Edition, Wley New
" York, 1991; P. J. Kocienski, Protecting G oups,
Thieme Stuttgart, 1994). Alternatively, the desired
residues R3 to R6, in particlfar R6, may al so be
introduced in later steps that follow the coupling of

Furthremdne ppdrepeuriiscofitheurarmuld (I5areisisoruseful, i cambination with one

or Bevetl fEmEnoTPeMBo RarlEs 7 18 BRbSRfsharRup vBatrent of the

disehdedCant Bisdrdéls reRtithed hdiegn PAGIdYding aBRPpRASITeH embodiment of

Structure 2, 6, 8 and 9 or their .precursors are
theellnh@’ntlammrcbl agegxtSavare aBelectnd afrempr thear gpup  consisting  of

e LS SRR EPH LI RSP D34S sl ot

inhiBRBRO URgRkifesFoEpikine( | ihhiioed) roytoiéisenteceptor antagonists and
2-thienyl1l, 3, 4]oxad|azole or a 2-

recembiant SYIOKINGIERERWISz0l e derivative are prepared

simlarly by reacting a conpound of Structure 4 with
hydrazi ne (by using a coupling reagent such as TBTU,

TheDpfasehb invebtionalss rétiBeRo tHERise GDh coatpmundt of Fammla (1) for the

conmpound of -Structure 11 whi h IS theﬂﬁ?%g %?(ljn c\é\f)mgma’uon with

oneSbf lé%(/élga‘?bljrrﬂ? rﬁ s ngﬁﬁﬁkﬂ fentd rdF e ?r&@erﬁ% 8 %@aﬁﬁgnt of the

prepare ereverse reaction order I.e

_ disémsekiarst d:som:wrs nprdicoedpmreith. of Stucture 8 with

hydr azi ne fol | owed by reacting the correspondi ng
hydrazi de internmediate with a conmpound of Structure

The4c:or% OE’@&’ OF #bt Dlao{ %@aﬁ %@%Mfébftur&lrw{ﬂé fetRodLgiven below,

desire i enyl 3, 4] oxadi azol e

by thermeﬂrtad\segwcm mrrthecﬁmpmtcrrdm anajogousomethads. iptimum reaction

tructure 12 wt. rea nt suc _
congiffole' e sant with Iné oBaRRlaT ofstheBiih ot RohEMshsfEd. but such
conBitioBRSar BaGREmMIfES byl & persel ¥kindd &Utﬂb ag Byolduing optimisation
acetonitrile, dioxane, THF, or CHCI3 at tenperatures -

progeduteen 20 and 120C in the pr esence or absence 25 of
m crowave irradiation. (Lit.: e.g. M A Garcia, S.
Martin-Santamaria, M Cacho, F. Moreno de |a Ll ave,
CoMbodhldis @ﬂthEAFOIPVﬁﬂIEl (heat tlﬁ pisseRbBweation eaaﬂ:aa p#épared accordlng
. Med. Chem 48 2005%11 dOg8 4075
to tBeagqnergl seguengg) of ﬁeaq@gﬁgou e ply a few of the synthetlc

pos%ﬁ)ﬁlﬁ%@eigﬁ@ﬁg %&&? El% %?%n%ﬂégﬁ%%sdnbbew se,

drazol e erivatives are

obt ai ned by cycli SI ng a conmpound of Structure 12 with
Lawesson's reagent optionally i-n conbi nﬂatl on vv|4th
P2S5 in the absence or_presence of a sl vent gtich as
- pyridine, toluene, THE or acetonitrile\at elfevated
terrperRa{ ures vgth or i [
(Lit.

J. 5 Org

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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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 with 10 POCI 3, PCI5, 12 in conbination with
triphenyl phosphine and triet!fyl ami ne, Burgess
reagent, trifluorac,etic anhydride, etc. in a solve
R® rgar: feagre tﬂm@w@ry peateeien oRMYaeNen be intraduged in addfional steps

thatr dzlg) %gr |ona §H| ﬁ&ccgiﬁ‘ﬂl n]éécﬂ'lﬁgoﬁﬁd Egggﬂﬁés?phﬁmerem

repr@ééﬁ@%%@@ﬁﬁnmme preiree ity machngis wnpaﬂmtbaf Formuta (1)
t ol uene, THF, or_ acet on| trile at el evat

whetr@nperw-wtwﬂo e Mo DY OTRET GRS Presapa:9ToR catalyst
SUCﬁ%S?@suoka @@\éﬁt“( 1"'1% SQP?%ahasn a%aérﬁ‘aﬂlatr gﬁ%‘?ﬁlﬁbﬁTHF ete. or

mixtdeestherébf. | wvaasa, A. Kanatani,. T. Fukam , Takehiro
Bi oorg. & Med. Chem Lett. 14 (2004) 1761-1764). The
conmpounds of Structure 13 are prepared by reacting a
conpound of Structyse 14 with a conpound of Structure
9. The am noketon gf Structure 14 can be 20 prepargd

frd canpb nd ofStructure 1 by Eﬁocedu in
t he Ii't' e N J b LaMat ti ic
Chem 20 12 8BS Pesson, . P Non
Grard, Beni chpn, S. abassi er, R Laj udi €;

F. Roquet G Montay, Eur. J. Med. Chem 15
(1980) 263-268) . Conpounds of Formul apfl) which

repr esent Qrudturgizenyl - oxazol e or a 2-t hi gfydiofeld azol e
derivative are prepared in an 25 anal ogous fashion

froma conpound of Structure 15 and a conpound of

A g AT FBure R Beb ALY b smpeung of ot

withpAangthivl Grighagid treageenbr dly ﬁeaﬂr@ﬁe&@dpbmﬁcﬁm@ﬁtmﬂﬂn&4 with 2
ring can al so be formed by applying pallad u
equwamt%@d meihyiithiwgu |%g’5°||‘@ziﬁt¥ gt ginerg JHF, efo. at
o NI 05 S B T PR BYRRAEApBna o Srutur 3
is pféipaned by drekdingcz compmgl ndcofl Strestateud avitir Bgedimethythydgoxylamine
hydrochYVrld}é In t&'ne presence of coupling reagent such as EDC, DCC, etc. (M.
Mentzel, H. M. R. Hoffmann, N-Methoxy N-methyl amides (Weinreb amides) in
modern organic synthesis, Joumnal fuer Praktische Chemie/Chemiker-Zeitung 339
(1997), 517-524; J. Singh, N. Satyamurthi, [. S. Aidhen, The growing synthetic utility
of Weinreb's amide, Joumal fuer Praktische Chemie (Weinheim, Germany) 342
(2000) 340-347; V. K. Khlestkin, D. G. Mazhukin, Recent advances in the
application of N, ,O-dialkylhydroxylamines in organic chemistry, Current Organic
Chemistry 7 (2003), 967-993).
R’ < o

R2 O—NH

Structure 5 HN
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10 A, P. Nott, J Chem Soc. Perkin Trans. 1.1983
791-794). The thiophene-2- carboxylic acids of
Structure 16 or their methyl or ethyl esters are
either commercially available or can be prepared
following literature proceddfes (e.g. S. Gronowitz,

T. Klingstedt, L. Svensson, U. Hansson, Lipids 28 L
Conpogs)s gtsﬁowmy.(l) which repiaseat esimeRYii & Algxadiazole derivative,
are SRERAAS, Mot UL, 3130yBE TR Such a0 wtene,

tolugﬁﬁ! géﬁzﬁr&, llp?tib?ﬁ:e, Datpydichloebinetiamiey lacetid acidwittiffucroacetic acid,

) - t [ i

otc. i ot lsHateLIBMRerAiESS 1 thRFagIcLpT Rbsepta @ puxiiaries such as
; : 2 96814 gi 0

o) a TER gB0id SIS0 1 88s ot pomEe o0, o0,

triethglaminbuety!), tettaalkyiardmaiian dakb, Gowhter nermovingeagens (e.g. oxalyl

chioiier of oRRRIC T AT TRk < PEF: P e gpttliar sioves
metl"(i:g FB8RyIEMEAST! trRIhRamPRsHdnOhydididd UBRIrdess reagent), etc.)

_ ounds® of Structure 17 are either comercial l
(Lit.aea.| AbRe Ganglofe JolLdpak.cd. dcSbelomgDt Sperar@kcat\ar%- Wang, K. D.

. procedures. , . of T -
riod PR ASYE R0t e TP DA R MBSO Y i ¥
Nagykararie.d\ngga,rwmakmm, NonaNt. MbsSt Chelr Phak®, Bull. 47 (1999),

wherein | represents ethyl or npropyl, wth

120‘r1fr223|\$- fndRaulam) dvdy crartaindl-t P o RePIRY gTQféafk?df@r?q?%ﬁidﬂ (2001),
.ugt . te: e i _ .
1asBLYBILYE H Scfbh 1SRl B W B PN, SButo-Maor

Syn?iﬁgtfgﬁ )Coh’gmm.i 2sqn9ﬁ9ﬁ,1@ﬂn4sasoﬁ. CChiohn, B .M1Shreeve, Inorganic
994) 167-172). The canpound of Structure 20 is

Cheiigty 2T CHOBR) 3190 ST deanqudin; K. NEvass. Holgreyoles 60 (2003)
228?r ce of a base such a NaH, NaOEt, NaOMe, K

ert. “butoxide, etc., in THF, dioxane, DMF, ethanol,
net hanol, etc., or mxtures thereof, to forman

Corﬁ%c{? gﬁg%rggtgfﬁg 2{{1%)8 g&ﬁgé%’ ggeieascg‘lbig%ncgrrﬁgg[mg 3% iS(fruc:ture 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
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15 as NaOMe, NaOEt, KO Bu, DBU, etc., in a solvent
such as nethanol, ethanol, THF, DWF, etc., or

m xtures thereof, preferably at el evated
tenperatures, followed by s nification with an
aqueous base such as agq. NaOH, aq. LiOH ag. KOH,

n acid suc aq., NCl,, TEA, .etc D :
stnyiigs 7 wificn oo hghtel of Shdkiuie g apfiactvept Gfisation of the
corr@spahdihgHsardfyentaine ddtenintdresedifie. conpounds of

Structure 4. Treating a 20 conpound of Structure 20
W th nercaptoacetonitrile, which can be generated in
situ fromthioacetic acid S-cyanomnethylsester
furnish a conpound of Structure 10. M
ef f ect R'ge transformagion of a Xructure
4 into a ructure 1 [
are known skilled in t/r 3 }.;-w'es
24 The fol les illustrafe the ént i
but do | i MNt—tOtd scopelt her eof
tenperatures are stated in C. Conpounds are
characterized by 1H NWVR (300 5 MHz) or 13C—NN§ (75
MHz) (Vari ans@uétoed; chemical shift sstae@rgdven in ppm
relative to the sol vent used; nultiplicities: s =
singlet, d = doublet, t =triplet; p = pentuplet, hex
Compdifieh! of @ﬁlcturehé%rﬁi 7 May vl bl*e?)bﬁéd b|9r rt=;ac:¥lh§<3’ei]I compound of
coupling constants are given in ;
Struckirarfi gad 1[0a\re@mcmwelm mthchimwlaBnmfaoy onarqf IErﬁﬁ@ADa solvent

| 4. bax ,SB-

sucf) 35 dfiRineriol S Bl RIS 5 E T e lesldh o 4b3eiice qfja fse such

as Na 049, 004 popdsstlir GefChdtyldteOWietdy | @mindlian., (LitRd.§. T. Suzuki,
given in mn; by TLC (TLC plates from Merck, Silica

K. IgapkBoNF2gmnisa, ¥y Negakimy KoMivta, torakaiaraalb Onia, T. Mase,
CreBy FAY, BYPEERISES) 20O (LT ol 0! o Lam, . L

Rhewvajoid, Dowt. aCadenN0. T Ba,0Y. Zbooi ¢1.aRad) Aol. IDisdPLUE. E. Johnson,
(Labomatic MD-80- 100 5) rrg Li near_ UVI S- 28:1 det ect or
LaBb 0

Bloq:*e| dfed. SHemyell52RRP ge139rp-R.gMlery L%dzeﬂt Song, D
QYo\Rfey %@9‘/035(53\86{@5 &1(&/" TRE hangA) - AkL)ldm" K. Navaee,
brevi ations (as used herein): ag.aq éous B Vi ne
Hetmudealﬁﬂdﬂﬂﬁ?»)a@m%) CCcol um chr omat ogr aphy
CDI car bonyl dii m dazol e

R® R*
NC R | CN
R? /
R6

Structure 9 Structure 10

Depending on the nature of the functionaiities present in the residues R® to R® in
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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DBU1, 8- di azabi cyl o[ 5. 4. 0] undec- 7- en DCCdi cycl ohexyl
carbodi i m de 25 DCMIi chl or onet hane

DI PEAdi i sopropyl - et hyl ami ne, HOni g's base,

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

DVFdi net hyl f or mani de DVBCdi #€t hyl sul f oxi de 30 EAet hy!
acetate

(e gEDONY( Graenet Ryl GnivhopiubpyPrateetiver RjpuRs i SiDaRcdSynthesis, 3™
T Uy O YER0) 1970 1PN NRREIG ot PIoeiA (PP Thiome
Stutiyg 1994 ophesEitietly, HBdksnyd resivibes Rt il R ahepditicular R®, may
alsoHFt))Ledi]riltgohdLPceerdf %'n%%re slté&mtﬁatc %?érﬁt %%r acfc))%ling of 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’ o

1
R s 0 S‘

2 AN—NH, R HN—NH

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
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KO Bupot assi um tert-but oxi de LG MSIiquid
chromat ography - mass spectronetry LDAlIthium
dii sopropyl amde Lit.literature 10 Menet hyl
m nm nut e(s) MPLCredi um pressure |iquid
chr omat ogr aphy NaOAcsodi um %et ate
deri?%%?&%{;fgﬁ%g? lclygl?sir% %Xclzgrﬁpc%gr?é %f %rt%%mrg F 51 alriltﬁq}/aliwesson's

rea@rﬁ%ﬁi%ﬁ?w i A&RbinktivhvAy F’Bﬂ‘uét B R dERbheL RP PPEQSTRIOH a solvent
m  hexaf l'uor o- phosphate 20 rtroom tenperature

suchaas pytidinet édiushes Jirgors anetobitpleosp kivated temperatures with or
with-lc;%l[vlrzr%igrrotw‘iv%u!trr\éldia%tnh()ﬁit.:eé.g.e A A Kiryanov, P. Sampson, A. J. Seed, J.

Org. Chem. 66 (2001) 7925-7929).

1
R s o
l p R3 R
R2 NH
R5
Struciure 13 43

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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TBTU2- (1H benzotri azol e-1-y1)-1, 2, 3, 3-tetranet hyl uron
ium 25t etraf | uoroborate TFAtrifl uoroacetic acid

THFt et rahydrof uran TLCt hin | ayer chromat ography
tRretention tinme 30 5-Ethyl-thi ophene-2-carboxylic
acid 0 z_ Syjc) /H 26 A sol & on of

t hi ophencar boxylic acid (4.00 g, 30.9 mm§ ) in THF
(24 m) is added dropwi se via a syringeRo a stRPred
sol ugiion of LDA (32.5 nmL, 2 Min toluene\i
m.) cooled S -78C. OThe tenpdiad¥ure of the

i S maint 8C for 10 m n befyore
(4.87 g, i s added. The myXt ur
at 5 -7 1 h and i henallo

overRtht. The reaction | $ quenched by the addition
of water. The mixture is acidified and extracteg®

three ti nes%;%eqhet hyl ether. Thesf?ﬂc?urg%raa s are

dri ed over filtered and evaporate The crude
product is purified by MPLC on reversed phase silica

Altegr%lftivt@?y, %I@\e/ %Q; ﬁ%@%%@?%ﬁﬁ?&&‘{# LoA0 g argﬂr?ngbggmgmg rc];entral 5-
merhbirpd i erpiraeyie,chy bisg bRihod 1 Ay gy cotelyeed

cross-coupliogyeadthinsphene- 2- car boxyl i ¢ aci d

s 0
W,

Structure 16

R2 OH

The compounds of Structure 4 can be prepared by alkylating a thiophene-2-
carboxylic acid of Structure 16 according to literature procedures (e.g. D. W. Knight,
A. P. Nott, J. Chem. Soc. Perkin Trans. 1. 1983 791-794). The thiophene-2-
carboxylic acids of Structure 16 or' their methyl or ethyl esters are either
commercially available or can be prepared following literature procedures (e.g. S.
Gronowitz, T. Kiingstedt, L. Svensson, U. Hansson, Lipids 28 (1993) 889-897).

I
,Br S
RZ
Struciure 17 Structure 18

The compounds of Structure 4 may also be prepared by reacting a compound of
Structure 17, wherein R represents methyl, ethyl, tert. butyl, etc. with a 2,4,6-
trialkenyicyclotriboroxane under Suzuki conditions (Lit.: e.g. F. Kerins, D. F.
O'Shea, J. Org. Chem. 67 (2002) 4968-4971) to give a compound of Structure 18,
wherein R represents methyl, ethyl, tert-butyl, etc. and R® and R® both

independently represent hydrogen, methyl, ethyl, etc., which upon hydrogenation
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O ricH 15 The title conmpound is prepared in anal ogy

to 5-ethyl -thi ophene-2-carboxylic acid starting from

2-t hi ophenecar boxylic acid and 1-i odopropane; LC- N5

tR = 0.87 mn, NVR (CDCl 3): 8 0.99(t, J=7.0 Hz, 3

H, 1.74 (hex, J—73Hz 2' : 283(t J= 7.6 Hz, 2

H, 6.82 (d, J = 3.5 H) , J = 3.8 Hz,
andHjutzg@ogent Bstej| Clﬁﬂvaﬂméﬁ@@%i%ﬂ?ﬁﬁd ar@mpqtdeofn%ructure 4.

c r

Cortpfiy S Ruies 12" R ISHet TbRERMY, vailoble or are prepared
accardirty mhema@mwufesam d and 1-i odobut ane; LC—

tR=0.92 mn. 25 5-1sobutyl-thiophene-2
acid S 27 78C. The m xture is stirred :j?b%\@/’f%ﬁsoa
16

30 mn before isobutylbromde (22.7 g, 0|7 mmol ) is
cafefully added. The nCktureQis stirred 78C for 5
h, then at rt for 16 h{ The feaction isyquencfied by
the addition of water

It-IIS

acidi filjed and extrm

dri MSH, filtered and 5 ev porate. The

cr Rie prod:ﬁlct is purifi edR%y MPLC on reverge phase

silica gel to give the title conmpound (1. g) as a

br ovatiustbredliol ; LC- MS: BRuctur§201 mn, 1 rsmmw £DCl 3) :

6 0.96 (d, J =6.7 Hz, 6 H), 1.94 (hept, J = 6.7 Hz,

1H, 2.72 (d, J =7.0 Hz, 2 H, 6.80 (d, J = 3.8 Hz,
Condpdilinds/of’ $tiudturé 4 &herdia, R1 réPreséfis methyl or ethyl, may also be

5- (2- et hyl - propenyl ) - 4- net hyl -t hi ophene-2-car boxylic
pregﬁﬂ(eg by reagtiqggad;%gs@ﬂ%lngq)ﬁf §$rup&|{$,>)p \there?n R° represents ethyl or n-

pro@%,_b&@ﬂomiﬁcgreit ﬁy%kﬁh &@@@m\?f&né}@rbﬁiﬂlﬁé@ {3 g & compound of

StruZ:tlﬁe@Ot fLits . g- @eAh;dmhe,dDeGyéii,-E&:y.canglaisi;,bfhrlcameet, I. Le Dréan, M.

Puits & Soilin Vo NEIRGERTEI 4 B SSPLICE. 71 (3N ) 767 172)- The

cong)%amézgpestg}c%ur@-)zo' % 30884 e é%é?dagfbéc‘étlgeﬁéiﬁségter in the

put un on before Pd(PPh3)4
presaroe) of 8 tmi@educmae Na!'ktha@Et,sl\l@QM¢,eli tert.-poddg. atg., in THF,

d'o’@fﬁﬁebﬁé'@dﬁhﬂo% q\hg I;gatq;‘: phgrﬁ)létﬁ}e%dt&\\éwréor% fé}' %rrthyén intermediate

of %H%ﬂo|Oj}dh§é‘t|dl?&ﬁ@eﬂbésm:'8¢ﬁdﬂroﬁérlls‘m@étrfoﬂcéql!@ous base such
dried over t(NESOﬁl filtered and concentrated to giv

as Na@bleh NeCE h{}]BLerigeﬂry@)soimt such as methanol, ethanol THEF,

o 88 R P o o by Fpowes by

sapontﬂcation with an agueous base such as aq. NaOH, ag. LiOH, ag. KOH, eic., 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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b) A sol ution of

4- met hyl - 5- (2- net hyl - propenyl) -t hi ophene- 2- car boxylic
acid nethyl ester (4.08 g, 19.4 mmol) in nmethanol (33
m) is treated with 2 N aqg. LJrO—|sqution 25 (10 ).
The mxture is stirred at rt*%or 2 h, then at 45C for

The reaction mxture is dil ut t L )
Theequl@wmgrr?éam&s%ﬂ'@%“% fh?s‘”&%@&%f’%\g&na%ﬁi ctirgl§ the scope
ther%’bf\./lh wat er. The conbi ned aq. phase is acidified with

, and extracted twice with diethyl ether.
The conbi ned second organic extracts are dried over

Al (R ayes o7 STy “Br GraRp Y i Eafctegized by "HNMR (300
MH%C_@JEEPG%‘I%M[\C (S?%'MH&? (Q@rlgh @&f&ﬁ %EMMéltﬁnﬁQ'éré given in ppm

To a solution
relative @itbemwmmmhmt@hm&s@@(yl $itglat:|@| < deablafy,t = triplet; p =

penﬁﬁ% f‘.tﬂﬁle’?ﬁ%dt' h‘yl i Lzoﬁ"ﬁL'sz‘etErhy |Ut41e°|°)”8[%9 gonstants

are givatl h &WGS%@JC -MS (ﬁlhﬁigaﬁlalsfalv[y&téﬁ With 4P | 8108t Birfae¢l Pump and
at rt for 1 before it 1s carefully washed tw ce

DADLN taelumnerd-6x56 etinuy orhv@ysAB-AQ tor p, ahdl efhapwadient: 5-95%

acelyyils fubater, <. ST B4R o S e B3 mumin) te i
giveh. N Riify 8y oRC ITbodblaRIonpansrer] dilica ¢l 60 FL) of by metting

title conpound is prepared fromcomercially
pmr&v@prrmt@da-awbe@dsmsnraﬂaﬁ@mePtb@nmmrﬂm Xderra RP18, 50x19

meS T8 gt -8 BB RB T AL S Gfind g g 8 ol acia) or
by M((@Qﬁ@%ﬁc&nﬁ 81108 pudtp . L:Re&OUWS-z@lﬂ)detéFét@r tdoldrfin: 350x18

conpound is prepared by allylating comercia %
mm ahabegaitRP-4.59atd 80 ygradentdi m?tha@@hzbwawm d0Q ppethanol).
allylbromide in the presence of NaOH i n i sopropano
at rt. 20 The nitrile is then transformed to the
Abbhavisttoryatasdiges [esre)di ng to literature procedures
(e.g. E. Meyer, A C Joussef, H @llardo, Synthesis
aq. 2003 899- 9oﬁmueQPFNNR (CDBOD) 8 7.27 (s, 2 H, 6.10

BSAsm 1H) 5%%@%@3|P§nﬁ@(m 1 H, 4.31 (dt, J=

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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The title conpound is prepared fromcomercially
avai |l abl e 2-ethyl -6-nethyl - phenol follow ng
literature procedures (G Trapani, A Latrofa, M
Franco, C. Altonmare, E. San%8 M Usala, G Biggio,
G Liso, J l\/bd Chem 41 (1998) 1846- 5 1854; A K
h Chakr aborti, (:ég Tet rahedron 55 (1999)
13265- 13268; r\‘—_; yer A. C. Joussef, H @ll ardo,
HBRynt hesi s 20@(p&HtiRI-1 ynwa N'trRtetrQn@'@hmfbmdrH
NVR (D5-DVS0): 6 9.25 (s br, 1H), 21 (s, 2H), 5.56
(s, 2H) 2 551ee<qﬂugroqah¢sahat@ 2H) , 2 15 (s, 3H), 1.10

= T conmpound i s prepared
HO%y al |yl at| ngzgy(;’rp%xllie%ﬁ%%%gy 5- et hyl -

HPI@nzal dehyde high pérfomnaricBdeid chismatography
2-et hyl - 6- net hyl - phenol following literature
KOtBuocedur es ( ssium tert-butoxide

t hyl - |_- 1, Ch The

L enyae 1o BUEERSHtoBERY L AoRe S ChiiRby

LDAcor r espondi ngjthiyrehrdiisppropll menidecording to literature
procedures (

Lit. 3_ et hyl - 4, I\I-i‘FEH%‘F%xy 5- net hyl - benzani di ne); LG MS:
etR=0.72 m 'Fnethgloﬂ] = 235.09; 1H NVR(CD30D): 87.31
(s, 1 H, 7.29 ( 6.10 (m 1 H, 543 (dd, J =

min17 0, 1.5 Hz misutd(s) 5. 27 (dd, J = 10.3, 1.2 Hz, 1 H),

81 (s br, 3H), 4.31 (d =56 Hz, 2 2.67 (q,

mpip2 o R Shagiumprgs it i ghioginataptyy 276 i

NaGAc4 H . 3, SshuRimybethid) di hydr oxy- benzam di ne HN 30
The title conpound is prepared fromcomercially

NMQvai | abl e 2, meélnviynamhqhn@—?ﬂ@md@m ng literature
procedures( Ecke . P. Napolitano, A H.

Of9-Fi | pey, A J%TQ@%I% Org Chem 22 (1957) 639-642;

Ph and |iterat upkefi ited for 3- et hyl -4, Ndi hyd
roxy- 5- net hyl - benzam idi ne). 5

prepi- Al | yl oxy- NPRGRETERYE 2- met hoxy- benzami di ne NH CK

PyBOP benzotriazoi-1-yl-oxy-tris-pyrrolidino-phosphonium-
hexafluoro-phosphate

rt room temperature

sat. saturated

S1P sphingosine 1-phosphate

TBME tert.-butyl methyl ether

TBTU 2-(1H-benzotriazole-1-yl)-1,2,3,3-tetramethyluronium
tetrafiuoroborate

TFA triftuoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

ir retention time

5-Ethyi-thiophene-2-carboxylic acid

O
S

) on
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The title conpound is prepared fromcomercially
avai | abl e 4- hydr oxy-2- net hoxy- benzal dehyde fol | ow ng
literature procedures (references cited for
3- et hyI 4, N 10 di hydroxy-5- et hyl - benzam di ne) ;
LC- MVS: R—064mn [m1} @2324 1HNI\/R(D6 DI\/SO)
69. 33 ;-Ii i
A selution o hloglpgnca@bgwh@oqpld 4 9029 330 g rgmnﬁ) 1n1T.l|)lF (2 mL) is added

dro 1%8 1\%’ ?145%/?1@99% a gtﬁ‘; 8&@“?—&!& H;?;;( f&%égnll? MJI?'lZ[OQl.e.Pe) in THF

(40 hiz.) ciidled & 7@°Cs Thalempkdature of the reaction is maintained at -78°C for
4- Al

10 myn e rgtséq%etgaglgqgﬁng_ 28 ZOI ﬁé,%dgﬁgrgﬁgg’g@?qeds stirred at

78 ggfbrma)ngqgghé’ﬁ 'a%ﬁlg& L) 'v&g‘m{ ?t;r’ﬂo&%léﬁtg THOehctidh & tghenched

i'Sopr opanal is stirre
by tae &ddilidrorof Meater. b@hermmtmra 5 amldljleddaml telxtracils}damree times with

diet@laio_lﬂéql ng’lanmrg @gg%tgs@xré %%dhqs_’\jergﬂgéhr‘}a% & ﬁg q{gﬂe@%orated The
cruc@%hﬂﬁ}c? a Oiﬁjriﬁﬁaflif MPLO dn Medctsellasibde? 5108 J8i o gillvé/'the title

dried over Na2s™4, filtered and
comp@uodr(ﬂ rHt grlas @ kyiowenish solid; LC-MS: tr = 0.80 min, 'H NMR (CDCls): §

134074 - B, L 00 0 L7 B T KB Ta 248 Mo T 773 @

J= §hH9)1m a sol ution of 7
2-al 'yl oxy-5-brono- 1, 3-di met hyl - benzene (23.6 g, 98.0

nmmol) in THF (150 m_) is added at -75C a sol ution of
di e.thyl ether). The

- BuL
5'"'?’5%%‘91‘8[’9@%‘ 'Fﬂ'éb%?fy ic/a%id The nixture is stirred
for 30 mn and then o

S .
~ (o

The title compound is prepared in analogy to 5-ethyl-thiophene-2-carboxylic acid
starting from 2-thiophenecarboxylic acid and 1-todopropane; LC-MS: tr = 0.87 min,
'H NMR (CDCls): § 0.99(t, J=7.0 Hz, 3H), 1.74 (hex, J=7.3Hz, 2 H),2.83 (1, J=
76Hz, 2H),682(d, J=35Hz, 1H),7.73(d, J=3.8Hz, 1 H)

5-n-Butyl-thiophene-2-carboxylic acid
O

: S
| \ / H
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
M
\ ’

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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5 transferred via double-tip canula into a cool ed
(0C) solution of dinethylcarbonate (21.4 g, 238 mmol)
in THF (90 nL). The mixture is stirred for 2 h at 0C,
then warned to rt during 15 The sol vent of the

m xture is evaporat ed and r evaporat ed from et hanol

7857 dserietbf, i BB 787 dop b Ml SRS B hitfomise (227 o,
160 mraol! iFEABRIROAIdEd. Tﬂﬂédn%&turfef iedtiled1dt -78°¢ 96r 8 hh then at rt for

then at 60C for 1 h. The ethanol is evaporated and

16 bnéhe spacltiomis avanehes by toe laddiipneh watprg4R0amL). NeeHmixture is
acuﬁﬂ?dr {ires(grta\%g% Hwé')g\ﬁ‘r%or tgﬁgéﬁggir@d%%ve-m\?ggbg filtered and

evapbeatsd nbhe edudis prtvmlm@anﬁe@ byeMexCr aﬁtreﬂbr\&etd’hﬁehﬁl’ca gel to
(100 pL). The qﬂuﬁnhase is acidified wwth 25% a
t

g!veam titla P%!E‘P@H” [ﬁl\ﬁ‘% 8 9(0!9@'%_9" LfrME a5 ﬂe‘%‘ B"r"@ "H NMR
t i dr, Li
(ORS00 15 Qe Punt) \oORARRN 1 GA THE e 272 1 g7 O e
2 H)ﬁ}ﬁafB(b {d,Qky 3.8Hz; dilpUrag (hehzgigHact ¢)(8. 0) as
yell ow-brown solid. LCGMS: tR=0.90 min. c¢) To a
sol ution of 4-allyloxy-3,5-dinmethyl-benzoic acid

"i@%’%ﬁm&”ﬂ* et e 88K ¢ 0 20

refl uxe e the solvent is evaporated to
gi ve crud 4- ' -3,5- dinethyl -benzoic acid
chloride ispppil. To a solution of the acid
chloride in (50 ni), hydrazine (75 nL of a 1 M
0 | [ -|
=) TS ¥hlEBn o ol LBl bR RS Blxine (985 o, 1553

mmdl‘)l :ut BtMEvn (Bn filet 4 GeriBER-rasthyklidprelyBdyvictiibdrokbing . ((5.04 g,
.., then 5x50 ni The conbi ned 25
15. %(t’?'ﬁ'é‘{)sirar@%l bi & BeRli Hg @%@ ﬁemK%-T 48PP2), oh968-4971)

fol e 87 4 M 2k BRI B e THRERRRGR 16 Gedetbea and put

undewgmpgmratlmﬂoneo Pgil(l?@hgl)a a(ISB(j}I gy -83 57 dhmel)hisl abded.olfbe mixiure is
sting 7t ST o T Bieore Ris ol R im e e ByLeter (50 mL)
andgvﬁasrﬁed'owth %a?ga% ﬁgl(-lmoazsdTQltlor?f (()2%@30( ﬁng)ZTI‘TQ org5arﬁ@e§tr§§t is dried
over7 MgSQg, fitergd E!J]CBB:OQE\eniIaﬂQ):I to give 4-methyl- 5 (2 methyl -propenyl)-

Benzyl o 5- dj, net e ci d_hydrazi

thwﬁh 2elioecach M) cBghiEhE d<aiiba b G B = 100

pqmapq’r ec41pLanal ogy to 4-

al l yl'oxy- 3, 5-di net hyl - benzoi ¢ aci d hydrazi de starting

from 4-benzyl oxy- 3, 5- di net hyl benzoic acid; LCM:. tR

By Ry meivis T2 it peaay fiephenes2repbig ac methy

ester (4 08 g, 19.4 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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a) To a solution of

3- et hyl - 4- hydr oxy- 5- net hyl - benzal dehyde (34.9 g,

0. 213 not, prepared from 2-ethyl - 6-net hyl - phenol

according to the literature gited for 3-ethyl- 10

4, N-di hydr oxy- 5-net hyl - benzat di ne) in acetonitrile
0.425 nol) and benzyl br om de

350 nL), K2CO3 (58.7 g,
1-(%Mmﬂgg-fmpehsnr?(cvs)#@gaeeed. The mixture is stirred

at 60C for 2 h bgforepit is cooled to it, diluted

W th wat ragted twce wth EA. The organic
extract sm&th wat er and concentrated to

gi ve crude 4- beénzyl oxy- 3-et hyl-5-net hyl - benzal dehyde

To &@48olitioASofaB-iSsIR ity h%&ihenb@ﬂ%dxgﬁ@@d (5§§1m$9 289 mmol) in
J =7.5H, 3 H, 2.40 (s, 3 H), 2.77 (q, J = 7.8 Hz, _
dletgylmtheﬂ(mmé,,a golqjl_pn of methyblgg\mn 63.?93 mqb L3)°) I\(! in digthyl ether) is

slovéy%#g}%g %ﬁ @ Ep%r%%&ﬁjon ﬂﬁxt?]reS isﬁéﬁrrélﬁ '::lbc T i%‘r gﬁﬁsnef&re'_pt'is carefully

washelaniod akl witet titledbovatySOn efizatbd einyidesApbidie. to give the title
0.519 nol) and 2-nethyl -2-butene (364 g, 5.19 nol) In
compaund. (536 2@ ay astightly yellaw o8 ke iM% sr= DO INaIm i1 11" = 183.07.
di hydrate (249 g, 2.08 nol) in water (1500 nL) is
added. To this m xture, NaCl02 (187.8 g, 2.08 nol) is

4, NdDibgdroxy-Bdi-tiimethylHenzamipiinat ure of the reaction

m xture is k gt bel ow 30C, and evol ution of gas is
conpl etign of the addition, the orange
e yssstirred well for 3 h before it
\500 nL). The organic layer is
Wth-30% aq. 33 NaHS sol ution
(1500 nL) and water 00 nlL). The organic phase is
then extracted three times with 0.5 N ag. NaOH (1000
nm.), the aqueous phase is acidified with 25 % aqg. HCl
The( 3ie compmudes r prsipaded witows wiarhmERNEIY 1860ake) . 4-hydroxy-3,5-

. The organi c extracts, are conbi ned and evparoategd to
dlmaﬁvﬁgggztﬂgﬁlé? \Pecc&)._r 'Qﬂzﬁ dﬁ@r_aggrgt ﬁ{queéﬂtr%s (%.g. %t Ieleyer, A. C.
JouSEshW. Gﬁ%,c%ﬂﬁhgsis%m%%@wmmﬁlfdﬁ Cﬁ% 720 (s, 2H),

7.5 Hz, 3 H, 2.31 (s, 3 H, 2.67(q, J = 7.5 H, 2
2.2(Hjs, 6H)86 (s, 2 H), 7.34-7.53 (m 5 H), 7.68 (s, 2 H),

12.70 (s, 1 H. ¢)

4- Benzyl oxy- 3-et hyl - 5-net hyl - benzoic acid is
A-ARPIOXG N Y drE x-S ctiyt-BeArdmidie 10 met hyl - benzoic

aci d hydrazi de fol | ow ng step c) of the preparation ‘

of 4-allyl ok 3 5- dinethyl-benzoic acid hydrazi de;

LC ME: = QL8 i [MFl}, = 285. 44.

Met hanesul THni c d

2, 2-di met hyH- [ 1, 8}-¢f ox@n- 5-yl methyl ester -0 0 15 The

title conpound is prepared follow ng the procedures

given in B. Xu, A Stephens, G Kirschenheuter, A F.
Theditleseomponnd @hprepargd Seahdating semmercighy @vajable 4-hydroxy-3,5-
dim@hgEbonile TEErHMigd Tt breSends Bt YO in isppigganol at t
The4 hit(il20@2)theh Stahgfodmed0 tdxtaep hgdiboxyamidine 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=5.6, 1.5 Hz, 2H), 2.29 (s, 6 H).

observed. Upo
bi - phasiHb m Xt
is diluted~th
separ ated amd washe

3-Ethyl-4,N-dihydroxy-5-methyl-benzamidine
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a) To a solution of 5-ethyl-thiophene-2-carboxylic
acid (502 ng, 3.21 mmol) and DI PEA (1.04 g, 8.03
nmmol) in DCM (16 nL), TBTU (1.13 g, 3.53 Mol ) is
added at 0C. The mixture is stirred at OC for 1 h
before the reaction is quen@ls?ed with water 25 (2 nl).
The DCM |s evaporated and the remainig residue is
diluted™ith EA, washed with sat. ag. NaHCOB sol ution

and wat er MjSO4, filtered and evaporat ed.
Th&iGeyde pr as purified by crystallisation
from ace 34 give

#Boxylic acid
(4, N-di hydr oxy- 3,\5- di et hyl - benzam di ne) ester (600
) as a white solid; LGMS: tR =0.94 mn, [M1ll =
319.02. b) A solutio f . .
The5']c'§<te h?ﬁmP%li'%%HEnErefaégg b%?(?fl icgrrge?tg,lally available 2-ethyl-6-methyl-

pheﬁé}l, R‘blﬁimhblgiflﬂébértﬁré stooBdinrek - (5. Deagami d nextreli eM. Franco, C.
in diioxane (40 nL) is stirred at

. 88
Alto(mme; EoSameahM ﬂfe’ﬂz'%oﬁv&'ﬂgms@e rathéep. Lrdernnd1 (1998) 1846-
18548, Kool & Kally rdhrahBaiin 5831866) 5283182851 B. Meyer,

ept an
A @4.50L(@e&tmyGalibrathyntﬁeyft)zuoﬂ b ean); aﬁDJMSi tR = 0.55 min; 'H
%(szGdlmet | - phenol as_a_pa ?/ _
NM DS 8t & (3 boo1Hh, r7 ZMS H).=5. éﬁi&l%’." ,13355 g, 9=76Hz

2H)’E?‘§§%’%'ﬁ ’op?w@ﬁ-’ [Ee?flq%z’g?'ﬁgoxadl azol - 3-ylj - phenol is

prepared i n anal ogy to Exarrple 1; LCGM: tR = 1.10

= 315, 35
-Allyloxy[?:-etllyl N-hydroxy-5 -m rTﬁyl benzamuime
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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445- (5-Butyl -t hi ophen-2-y1) 41, 2, 41oxadi azol -3-y1}-2,6
-di met hyl - phenol is prepared in analogy to Exanple 1;
LCGMS: tR=1.15 mn, yvi-E11l = 329.15. Exanple 4

415- (5-1sobutyl -t hi ophen-2-y1) 11, 2, 41oxadi azol - 3-y1] -
2, 6-di et hyl - phenol is prepared in anal ogy to Exan'pl e

1, LCGMs: tR=1.15 mn, [NWr = 329.09. anpl e
The5t|tlarocqng@urm||§np(ﬁpared from commercially avallable 26—d|ethylan|hne

n X 3
follou\éé%gf%rg d?gaorbgéﬁ@fé% L;S él)é%cezefl]ﬁ’ ﬁ%)@ﬁtaho Y H Ry, A J.
KolKas opr Qﬁgn@.he(rﬁ 22) (WBGBB@B\Z NaréH I¢@raturel dited pr 3-ethyi-4,N-
3-chl oro- propane-1, 2-diol (148 ng, 1.31 nol) is

dmygﬁ@@’df" yhbghzanaidine)stirred at rt for 2 h, then at

65C for 16 h before another portion of

(R)-3-chl oro-propane-1,2-diol (119 ng, 1.05 mml) is
4-Aliyldag-N Stydrokp@-imethoxrybereamidigbC for 24 h. The

reaction mxture is diluted with water and extracted

with diethyl agher. o’l/e org. extract is 10 dried over

My504, filtergd and evaporat ed. The crude product is

purifiedQy ch 5 raphy on prep. TLC plates with
DCM cont ai nj3ng 4% N NH3 in methanol to give
(2R) - 3- {445-(5- et hi ophen-2-y1) 41, 2, 4j oxadi azol -3
-y1] -2, 6- di net hyl>pgfienoygyl - pr opane- 1, 2-di ol as an
off-white solid; LCGMs: tR =0.99 min; EmFir =
375.13; 1H NMR (CDCl 3): .83 (s, 2H), 7.80 (d, J =
3.8 Hz, 1H), 6.93 (d, 15 J3 3.8 Hz, 1H), 4.20-4.11
(m 1H), 3.97-3.93 (m 1H)]391(dd J:115 4.3
Hz, 1H), 3.85 (dd, J = 11.5, 5.5
The titke q;qlz_ll)ppgumg IS (Qrg;:gar?g fragm fcbomrj]e;zp_[albt[ avaj ableﬂ%yp\%&y—g -methoxy-
benZallon vl BISHCE) §ibrafire pitckBle® HSEREESP RN TRE 3-ethyl4N
dlhyﬂmtmﬁeﬁehhpblb@laIaIﬂidum)ngCeMﬁléﬁ =(0Rp4 roin; [M+1] =223.24; 'TH NMR
| or.o- propane-

(DGEI\)ISO) 59.33 (s br, 1H), 730(d T 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), 5.40 (d, J = 17.0 Hz, TH),

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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starting from LC Ms Exanple Exanple Ra Rb tR
(min)[MH 6 1 ethyl 0 7"----,7%--0H :. 0.99 375.01
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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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HZN\N
H
O

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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give 5-ethyl-thiophene-2-carboxylic acid (4,N-dihydroxy-3,5-dimethyl-benzamidine)

. ester (600 mg) as a white solid; LC-MS: tr =-0.94 min, [M+1]* = 319.02.

b} A solution of 5-ethyl-thiophene-2-carboxylic acid (4,N-dihydroxy-3,5-dimethyl-
benzamidine) ester (600 mg, 1.88 mmol) in dioxane (40 mL) is stirred at 100°C for
18 h. The solvent is evaporated and the residue is separated by CC on silica gel
eluting with heptane:EA 4:1 to give 4-[5-(5-ethyl-thiophen-2-yl)-[1,2 4]oxadiazoi-3-
yl]-2,6-dimethyl-phenol (525 mg) as a pale yellow oil; LC-MS: tg = 1.09 min, [M+1]"
= 301.11.

Example 2
O-—N

\/\WN&\@G
“OH

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 \"\_"
WA O

4-[5-(5-!3utyi-thiophen-Z-y!)-['! 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.

OH

Example 4



10

15

20

-methanol

4 isobutyl or--COH 1.03 403.40 CH 12 4 isobutyl
Cr----- OH 1. 06 403.05
35
Example 5
‘ O
s L\
\ / N

OH

To a solution of 4-[5-(5-ethyl-thiophen-2-yl}-[1,2 4]oxadiazol-3-yl}-2,6-dimethyi-
phenol (79 mg, 0.263 mmol) in isopropanol (3 mL) and 3 N aq. NaOH (0.6 mL}, (R)-
3-chloro-propanea-1,2-diol (148 mg, 1.31 mmol) is added. The mixture is stirred at rt
for 2 h, then at 65°C for 16 h before another portion of (R)-3-chloro-propane-1,2-diol
(119 mg, 1.05 mmol) is added. Stirring is continued at 65°C for 24 h. The reaction
mixture is diluted with water and extracted with diethyl ether. The org. extract is
dried over MgSQ,, filiered and evaporated. The crude product is purified by
chromatography on prep. TLC plates with DCM containing 4% of 7 N NHz in
(2R)-3-{4-[5-(5-ethyl-thiophen-2-yl}-{1,2 4]Joxadiazol-3-yi}-2,6-
dimethyl-phenoxy}-propane-1,2-diol as an off-white 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). |

to give

Examples 6 to 12

RS \
V"

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




6FI  Exanple 12 1H NVR(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 =7.0H, 2 H, 3.76-3.94 (m 4 H), 4.09-4.18
(m 1H, 6.86 (d, J =355H, 1H, 7.77 (d, J =
3.5 Hz, 1 H), 7.80(3 2 H).3Exanple 13 a) A nixture
Q

445-

f
45- (51 et hyl -t hi ophen-2-y1) 41, 2, 410x3a |7:!ol -3-y13] -2,6
-di met hyl -~ 18 pheno] [989PWy, | 1022 and 1.0 389.20

epi chl prohydri ne (565 ng, 6.10 mmol Hn i sgpr opanol
(20 mi) and 3 N aq.|[ NaOH (6 nL) |s stlrred at 40C fjor

1% h. The mipture ip ﬁldrgp d W tH~di-€theH 6t hergo 389 38
washed| wi th sat. ag} an vvatg dri ed over
l\thf'Vl i t-er nrl :\nrl n\/:\nnr at nu_ Thn H ||rln groduyct—is

55':'033. \% g on s “Cgugf?l elgy\n?/w\bp' NePL e 403 40

3- (3, 5rdi net hyl-4-oxiranyl net hoxy pOéhyl ) -

155- (5} et hyl -t hi ophen-2-y1) 41 oxadi azolle (123 ny)

at0a ppl e yeBl ow oi| ; A-Butyb: w [ MeB = 403.11

357.11] 37 B

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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b) A solution 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 azole (123 ng, 0.345
mrol) in 7 N NH3 in nethanol 7(10 m) is stirred at
45C for 16 h. The sol vent is3%evaporated and the

residue is S(E%mrat ed by chronmat ography on prep. TLC
b) Apselutian wif BH3CENiNeeiRyd-eixirgnemsehoxy-phemd)-br{55thyl-thiophen-2-yl)-

12738082 olb 192 o, 0245 D i Nty ity Bethang] (L) st at

- 45°C- Pory HB- P 6Thdli savént! iphanpoydiedr an@nthe- ebsildd i@0separated by

a white solid; LCMS, tR=0.84 mn, [Mlr = 374.14.
chrematpgrapiyg|an Pert Tbh p@@s yith DCM’ containing 6% of 7 N NHs in

t
metflilﬁgl %) o(ﬁ\édl aggﬁﬁ%g [%Q&gé@?ﬁet ye\%%'ggg %418?%(1'3%0!23"3"]“216'
dimetblyl-pB@noxy}- ;&Gphnmcbl) (351 nVas la nbite BHIREACABSME: = 0.84 min

nal), glycolic acid (13 ng, 172 pnol) and
[M+ﬁ]ﬁasﬁﬁjﬁ%TU (33 ng, 101 !'Ino is added. The nixture

is stirred at rt for 1 h before it is diluted with EA
and washed with water. The ad. phase is extracted
c) bbzk & ttoIEA sdtoconti’ted of g.1-emind+{4-[ax&-athyldtiophen-2-yl}-

R A SR 3BT 5B 4 o0 o) m D
< "ﬂﬁ??%%%r@%% A8 Vinelf Sl eid (Y 72,umeth apd fipally TBTU

(33 MK Y0t Antolp fsoxddeY. Gmel)mzturélygi eOyd 2t et fon ﬁﬁ ts’;e?for@)t is diluted
as a white solid; LCGMS._ tR = 0.95 mn, [Mlr

with4BA. and washesl withiwates. Tee agnhehese u%\ﬂxkrgc@dahaq:l@wth EA. The
l.oqy I S
corBifecRbERL ekl PP ol IRSSER! kel BAABaRAT e cuce
prodct is purifiedVibyt &yémlirs)a{tiwhl-froﬁﬂ 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
O—

\@* *@N\ §_or

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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2 n-propyl 0.99 446.14 15 3 n-butyl 1.02 460.26 16 4
i sobutyl 1.01 460.18 38 1H NVR(06-DWVSO0): 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, = 7.5 H, 2 H,
3.20-3.30 (m 1 H), 3.37-3. (m 1 H, 3.69-3.80(m

W P D055 9.5 Tt %%7’3 Bz58 ) 155348 00 F1 145172 (m, 2

H), 2731%4% HY, 225953’ (?’,7 7 dHFQ,Jz [ g?&FE;%me?? %8373 36 (m, 1 H),

3.69-3.80 (m, 2 H), 3.84 (d, J = 5.8 Hz, 2 H), 3.91-3.99 (m, 1 H), 5.30 (d, J= 5.3 Hz,
1H), 556 (t, J= 58 Hz, 1 H), 7.12 (d, J = 3.8 Hz, 1 H), 7.69 (t, J = 6.0 Hz, 1 H),
7.72 (s, 2 H), 7.90 (d, J = 3.5 Hz, 1 H).

Exampie 16

'H NMR (Dg-DMSO): 5 0.92 (d, J = 6.4 Hz, 5 H), 1.83-2.00 (m, 1 ), 2.30 (s, 6 H),
2.78 (d, J=7.0Hz, 2 H), 3.14-3.27 (m, 2 H), 3.36-3.48 (m, 2 H), 3.65-3.78 (m, 2 H),
381(d,J=56Hz 2 H), 3.87-3.99(m, 1 H),5.26 (d, J=5.0Hz, 1 H), 552 (t, J=
5.6 Hz, 1H),7.07(d, J=3.5Hz, 1H),7.66 (m,3H), 7.89(d, J=3.5Hz, 1 H).

Example 17

\/\Q/“\@ S

(2R)-N-(3-{2,6-Dimethyl-4-[5-(5-propyl-thiophen-2-yl}-{1,2 4Joxadiazol-3-yl}-

phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to

Example 13 starting from Example 2 and using (R)-2-chloromethyl-oxirane as the
alkylating agent; LC-MS: tgr = 0.98 min, [M+1]" = 446.20.

Example 18

(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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Exanple 16 1H NVR (06-DMSO): 8 0.92 (d, J = 6.4 Hz, 5
H, 1.83-2.00 (m 1 H), 2.30 (s, 6 H, 2.78 (d, J=
7.00Hz, 2 H, 3.14-3.27 (m 2 H), 3.36-3.48 (m 2 H,
3.65-3.78 (m 2 H), 103.81 J =5.6 H, 2 H

(. :
387399(m1 H. 5.26 (d°% = 5.0 H, 1 H), 5.52

7.6
br, {3, 3756 (o . (6B 160, 73308 i B e fscd . 6.90
(d, ﬂﬁ“ﬁ(—&ﬂ%ﬂﬁ?ﬁif}i D¥15 44%2 ('ﬁHPr?O'M'(dU' iNP Hz, 1 H), 7.80 (s, 2 H)
hen- 2-yI oxad i azol -3-y1}-
phenoxy} - 2- hydr oxy- propyl) - 2- hydroxy-acetam de is
d in analogy to Exanple 13 starting from
Exaﬁ;@ﬁﬁsg 2 and using (R)-2-chloronethyl-oxirane as the
al kyl ati ng agent LCOBN tR = 0.98 mn, [Mlr =
446. 20. 20 e 1
(2S) - N-( \D| propyl -t hi ophen-2-y1) 4
1, 2, 4) oxad azoI -yl}
phenoxyl 2- hydr oxy- propyl) - y-acetamde is
prepared in anal ogy to Exanplie 13 starting from

nd u s t he :

2- Et%@ﬂ%ﬁéﬁcﬂ@mg% e&éwéﬁﬁpf?bxgg@é&ﬂﬁ% Jrpbensl s

1 1.04 Jg_ . .

prep%ﬂ'g% ?nSié'r'ldmNB@ E\?C' GIﬁe P u%fng 3e¥h3ﬁ—4"ﬁ dlﬁ%di'bxy 5-methyl

benramidngy)L,C :MS!IR(%'! 1®9nb‘r, ,[Mirl-‘rlj 3431)23 56 (m 1 H),

3.60 (s br, 1 H, 3.73-3.92 (m 3 H), 4.18 (s, 2 H),
6.90 (d, J= 3.8 Hz, 1 H, 7.12 (t, J=5.8 Hz, 1 H),
Exafmpi8 204, J = 3.8 Hz, 1 H), 7.80 (s, 2 H Exanple 19

O-N
S L o)
\ / N J_oH
N
oH M

N-(3-{2-Ethyl-4-[5-(5-isobutyl-thiophen-2-yl}-[ 1,2 4]Joxadiazol-3-yl}-6-methyi-

phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide is prepared in analogy to
Example 13 starting from Example 19; LC-MS: tz = 1.01 min; "H NMR (CDCk): &
099 (d, J=6.7Hz, 3H), 1.29(t, /= 7.6 Hz, 3 H), 1.90-2.05 (m, 1 H), 2.35 (s, 3 H),
2.57 (s br,'1H), 2.67-2.80 (m, 4 H), 3.23 (s br, 1H), 3.44-3.56 (m, 1 H), 3.72-3.92

(m, 3 H), 4.14-4.22 (m, 3H), 6.87 (d, J = 3.5 Hz, 1 H), 6.97 (tbr, 1 H), 7.78 (d, J =

3.8 Hz, 1 H), 7.82 (s, 1H), 7.84 (s, 1H).

Example 21

NN
S /ANR\

\ /

o

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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S5 2- Et hyl - 445- (5-1 sobutyl -t hi ophen-2-y1) 41, 2, 4] oxad

i azol - 3-y1] - 6- et hyl - phenolis prepared in analogy to

Exanpl e 1 using

3-et hyl -4, N-di hydr oxy- 5- et %l benzam di ne; LC-Ms: tR

= 1.16 mn, [M1lr = 343.02. “"¥Y0 Exanple 20

Et hyl - 445- (5-1i sohut yl -t hi ophen-2-y1)41,2 4lox .
e R ki S S B OBen 5 0 211 micure
[ t |
is dﬂ{té@é%@y@r@% jfdf 380! L ERENBENEA it 100G ! ACFABTP0 hE), 1M aq.
O‘HIVRS &CEOUME)) and Hrﬁwé:)(ﬂlpnﬂ_r)l THe org.ekirelet lsadrl@d 016!2@9604, filtered

and 2e\5quqr§tqgir 'tog g][:?e ztgig7 cgjdéagsﬂ( %{P lgx)ﬁ;bS—gl_nyaiﬁyléb%?z’owl '_BC’:Id N'-(5-
lsobg%i i ép@% e% glca}bwlyoj) %ya?aﬁd@if;(m 'é)st agrﬂe‘lrfﬁfmﬁl (tat slowly

solidifigs LEIMS! tr =31.82Hpin, [MH)]" <7 38%. 1@3 1H), 7.84 (s,
1H). 20 Exanple 21 OH a) To a sol ution of
5-isobutyl -t hi ophene-2-carboxylic acid (830 ng, 4.51

DU .
b) mgt'%-?% |(4 Id)@&@ SEQEnemfgdﬁéit@Icz talclﬁi_rﬁ%(lﬁﬁtgtybthu@hene 2

carbonyhrydrazide t(1 ﬂ&g,@(ﬁ&. mmsdf apd Burgess reagent (1.12 g, 4.71 mmol) -

in Tw:gé %d“ﬁ%'%ﬁﬁ-%g:‘?{ﬁ a(g deé% énﬁc l%erd'l?lsé?%@?tglé'nﬁ%glatlon. The

mixtufs idiuted hmtﬁfﬁl@tWIGethEr duiasﬁa:uthh t\dratet hoiried @0€r MigBOs, filtered
and washed with 1M aq

and (@vaposated ) Thinerista rﬁ)éo‘é% myurlﬁ% b&rét RS L Sluting with
hep{ga Jﬂi"?’m tio'\/gig%2 éﬁ éiigﬁ ng%}ﬂgr&‘?rgéﬁgpﬁlgég@ﬁ5t(9—|§<‘el¥lﬁyf~ﬂhﬁ)phen -2-

yh-Pizsaibuadibzoiei Cpb2ry-£ aacdionsiéys biy,di@AMBe i £ 4@ gnimgM+1]" =
asyellow oil that slowy

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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solidifies; LCMs: tR=1.02 mn, [Mly = 387.10. D)

A sol ution of 4-allyloxy-3,5-dinethyl-benzoic acid

N - (5-isobutyl -thi ophene-2- carbonyl)-hydrazide (1.40

g, 3.62 mmol ) and Burgess rea%gent (1.12 g, 4.71 nmol)

10 in THE (15 m) is sturred’f at 110C for 3 nin under
rowave irradiation. mxture is diluted w

mmel)éﬂ@@Nb{%rnL)mweanwmchpabndar(?% Bger- %@tﬁaol) is added.
f t

TG AR GEBLRI Aok R oPOMR g 001 mol ans

met8atesuifopiyl ehloride (36 mg, 0.31 mmol) is added. Stlrrlng is continued for 1 h

befqrﬁééegg%igaxﬁss%u%d%@g%ﬁgfc& %v%gr 5%I§I?|§Pu¥teylls eXt%racted with

ol l£5S I ]
CK{IS 3'@%5 165?5 %ré%olé: Q%hu%$%ﬂ%m%¥em cﬂhec[ oVer IMgSQ,, filtered and

evapoiatedl rrymr—:ochm Sprdidast Hy | pytifady IDy- - Son seilioa ygelt giwing with

h 41 A7 j .
nepi R bR (34 thjord Nananegyone fadgiasydiadl S pslbisobuty
th:oﬁﬁ@h—)z ! ph @i%(dcﬂéﬁi’oumyu-t% BFrﬁlé’th)ll_l Sferfoxy}-broRA kltdrg220 mg) as
utanol) dde he m xture i's

a coiwrde&somht&MS‘ (’BR -1”603 nbl@f B\ﬂ’e1 I +4%1.884 uted with
water (50 nL) and extracted with EA (2x 100 nL). The
conbi ned org. extracts are dried over Na2504,

by A Iédmroﬁdoﬁﬁ@ti%f@%iﬂw acith2-hytirske- P4 g8E-idabutyl-thiophen-2-yi)-
gel eluting with EAto

1, 3341?@@3%@%3'&78&?%%%5h@ﬂow};mm “stan (3204mG oF 466 gnmol) in
THRTEG i AN LSRN % ik (Il . The

solvé08 i<l 4vaporabgd eanZiZ;tr}b Nashdué(l'lﬂdematdd bynmhl)onnatogxémhly on prep.
10 nL), 207 , ,1.81 .

TLG iogribiin el RoRainias 52 a7 No¥adr mesBiiidosied feamino-3-4-

15-(RMuR-tRib Péﬁ—@y!ﬁp Bﬁoxé)dlﬁ%olm%-)z @Bﬁ'nnth)yl phenoxar}—propan-z

met hanesul onyl I or

ol (130 mg) ag a yeliownolt; iu@d$ ok -101633trefmiM+ﬂhe‘-‘ #62d8ion is
guenched by adding water. The m xture is extracted
with 5 DCM The org. extract is washed with water,

c) T hesh@usT of\/ﬂ%ﬁ‘hnof-BJ{hffSCEQ tﬁ%ﬁ@@h@h@ h-The, waéiﬁazol 2-yl}-
on si

product is purif i ca utln Wi th
2 s-uemfambptmmcy?rmp@meo!némsaamLanbnmpl)am @CM (10 mL), DIPEA

oGl 88 i el SRS SR S ey (102
. | -
s D AP 1 *Snéﬁ{sﬂé%ﬁ?f kgl s e
withZERyehdowgsided Mi;’\é‘r\gétarsﬁhatvyétet bha&h&ns@aamjed and extracted once
1,3, 4 azo di met Nnox Q

mor[sswsh % %(;Wg 60@1 i rﬁ‘f&i f»frrﬁc ﬂ@ye( ﬂﬁe%\f%nwp Cﬁ«y Njligred and
cvab B4 RSO s B by 0y S oo h e pes
withcBE&haotgirénud v %o of ﬁrMFNHg 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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20

15 TLC plates with DCM containing 6% of 7 N NH3 in

nmet hanol to give 1-am no-3-{4-

[ 5-(5-isobutyl-thiophen-2-yl)-[1, 3,4]oxaq

i azol -2-y11-2 ,6-d inethyl- henoxyypropa n-2- ol

(110 ng) as a yellom10|l Léz tR =0.83 mn, [Ml1]
402.48. c) To a s-lutlon of

1-anino-3-{445-( ’outyl-th|ophen 2-y1) 41, 3, 4] oxadi

azol - 2-y13- G herfoxy} - propan-2-ol (109

DI PEA (140 ng, 1.086

~p3 pnol) followed by
TBTU (102 ng, 319 !Ino!) is ydded &t 0OC. The mixture
is stirred at rt for 1 h befdre it is diluted with EA

To @eénuneﬁ ledq. (‘H' :&&u@ﬁﬁroprﬂiﬁzsw@thaﬁbﬁé @Ssﬁn@eﬁ%@hﬁﬁol) and 3,5-

extracted once nore EA. he conbi ned
d:mewr—édwdrwyeb@lzaé@m (2\758@9 1f34 m@bjlmﬁﬂlami (6 mL), 5 N HCI

in tsgm vl aigf gﬂﬂcfg%cgcfeéippfh%?%g é)(l saoﬁlérg uﬁs{#ﬂ%&%’c rt for 6 h before the

solvéﬁﬂisgféihékﬂadﬂf% %Cl.go N Peditlud®d BRR6Ivetdn FA 80 mL) and washed
r oxy- r ox

with{st] &5 (@aﬁgémqwnqmdfpm@dmnq {The waglings are extracted back

NAP RN SOy e

to @N@} B%iiyﬂr@c%ﬁ@r&ﬂnethﬂlé’phemi)a‘i%@lsﬁblﬂﬂ -tibphen- 2—y|) propenone
|sobutyl-th|ophen -yl ) -ethanone 336

(BS%fﬁg))aSaﬁme Ipvspowrfe ity MI-tayul Iy Y 1héh§g% éz

nmg, 1.84 mmol) in ethanol (6 nL), 5 NHC in

i sopropanol (2.5 nmL) is added. The dark solution is
Exastplerzd at rt for 6 h before the 5 solvent is renoved

in vacuo. The reS|duE%bs di ssolved in EA (80 nL) and

washed with satfsaq HCO3 sol ution (25 nL) and

bri ne. e waski 8l e extragted back with EA  The

- 3 ¢d over MpSO4, filtered

olyco Ic acid (4%

and evapor-ted to give . OH
3- (4- hydroxy- 3, 5-di et hyl - phanyl) - 1- (5-i sobutyl -t hi op
hen- 2-y1) - propenone (682 ng) ‘'as a yel | ow powder;

To L& MsjutibiR of 131(2 HyidRexy-BsldintetBiopHényl) 1L (Hidbhg-tAibphen-2-y)-

To a solution

progenoneHFpdng) B, ﬁ‘lﬂl(ﬂr@tmly)l anshetiyamol (§ sili) sBafe (150 mgodR% Pd) is

RS O N e ——

of PdN® (356 peg)sic aitided! and stidthgpis ¢dntmnédratSt badeod bd? d‘f(Hz for 8 h.
23 h. Another portion of Pd/C (150 ng) is added and

Thesgatalyship filkeregnelf mnsytha fitiate je@vaporipd dp gige fot4-Bydroxy-3,5-
dlngt\bglg fen (g%t‘iﬁ%@yﬂh %Le}?/x 7 &j} yol‘gﬂg n}6nd (554 3h§) bS an orange
oil; I0CMShigl = pméhmﬁ){WHﬂ$*#éﬁﬁuhyl-thiophen-2-y1)-propan-

1-one (554 ng) as an orange oil; LCGMs tR = 1.10

mn, [mFir= 317.04. 20

Example 25

S P | 0
\ / N _oH
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Exanpl e 25 43
2- Hydr oxy- N- ( 2- hydr oxy- 3-{443- (5-i sobutyl -t hi ophen- 2-
y1) - 3- oxo- propyl1l-2,6- d
i met hyl - phenoxy} - propyl)-acetam de is prepared from
Exan'ple 24 in anal ogy to Exfr?ple 13; LG M5 tR = 0.97
mn, 448, 21.
2- HYdTEP(MgN (%fwéfcwr?z b3 (%J%Wrthmheﬂﬁew) S-9OrRePy A48
dtmé@?ﬂ%ﬁghi %/pgrlr)Pﬁﬂ%B?{arhlﬁepirseB@pgped o ®X3MpIL 24 in analogy to
Example d@y LCLkiSophe lﬁH-)Znuar Iy Eca4ic2tl and
3-ethyl -4, N-di hydr oxy- 5-met hyl - benzani di ne; LC-MS: tR
= 1.12 mn, 10 [ Mlr = 329.14. Exanple 27
Ex -9 (3- {2 Et hyl - 6- met hyl - 445- (5- propyl -t hi ophen- 2-
1,2, 4] oxadi azol - 3-yly 15
phenoxy} - 2- hydr oxy- pr§ ) - 2- hydroxy-acetanide is
starting from

prepared in anal®gy A _ [
Exanpl e z&/t@—(g&— 05T M-1] = 460. 15.
Exanple 28 20 N- ( { M| -6-methyl 4 [5 (5

propyl -t hi ophen-2-y1) -] AHoxadibhzol - 3-y1] -

2-Ethyl-6-methyl4-[5-(5-propyl-thiophen-2-yl)-[1,2,4Joxadiazol-3-yl}-phenol is
prepared in analogy fo Example 1 starting from 5-propyl-thiophene-2-carboxyiic
acid and 3;ethyl—4,N-dEhydroxy&S-methy!-benzamidine; LC-MS: (g = 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

(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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phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acetanm de is
prepared in anal ogy to Exanple 13 starting from
Exanple 26; LCMS: tR = 0.95 mn, [M1l] = 460.13. 44
Exanpl e 29 44
2- (4-Benzyl oxy- 3, 5- di met hyl “Bhenyl ) - 5- (5-i sobut yl - t hi
0 qe -2-y1) 11, 3, 4] oxadi azol e is prepared i n anal ogy
le 21 step a) and b) by coupling and
cyclising 5- 5 isobuytyl -thi ophene-2-carboxylic acid
wi th 4 benzylox¥33 5- -|‘-thyl benzoi c acid hydrazi de,

LC- M5 - < 437.17. To a
solutlono t h\s orrp nd
et hanol (50 nlL) and THF (586

g, 6.75 mmol) in

4 added Pd/ C (10%
Pd, 400 ng) and the slurry i9d stlrred at rt for 48 h
under 5 bar of H2. The mixture is filtered t he

2- (@%é%ﬁt&)@eﬁf@%@ghﬁgi{q&t §d5 i’%}gsg)t@rb T(;(EI ﬁaﬁ EH 3 tﬁoxadlazole
is préj)? 5‘?[;1 S%ggﬁst%ﬁot ExSME)Pe 21 ste? a)[and b) by coupiing and cyclising 5-

I ophen- 2-
|sobu&(!4!}mphelna-ie¢arboyyjlc Aol ditet Hyberrzlylmaw Palirgethy)-bapzoic acid

| té_%— er_l 1;@ NS [II\}I&'I]+ L 91?7 LPin’l'o a soluflon of this compound

2. 8§tg:1r6 vsgﬁm@mn[e”théﬁoll @%Ly IathTHpr{go At Pisldd b AParad10% Pd,
i azol - é\ll 2, 6-di net henol

4002mpy @ndxiensiyaR)is gilﬁrpdr Al - fgr AB4B-yrelar fobat ¢f HahiThghixture is
fl|tel%fiz y%f'&%%f %%ncegltggﬁd Eng t e crlﬁj] quwué:rt] E)sxwriﬁed bg/ BC on silica

gel a@ﬁitm@ danths Iﬁ’é;ﬁtﬁﬁé@'\l r8: aﬁaltogy ive Edw%ob'&lxyl-thlophen 2-yl)-
LC M5 0.95 [ = 460 18. 20 Exang
1,3 4]0xad:azo!~2-yl]—2 B- dlmethy phenol (943 mg) as a white wder LC MS: tr =

1.09 min, [M+1]* = 329.36.

N-N
~ O 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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45 Starting from 445-(5-isobutyl -thi ophen-2-y1)41 |3

, 4] oxad i azol -2-y1]-2,6-d ' nethyl - phenol, 2-hyd

roxy-N-((2S)-2-hyd roxy-3-{415-(5-isobutyl-th

i ophen-2-y1)- [1, 3,4loxad ié%zol -2-yl1]-2 ,6-d

I met hyl - phenoxyl - propyl)-acétamide is prepared in

anal ogy to Exanple 13 H- =,
Startigg. 1gron1H Mﬁr{gsswf(lhth!@hﬁnéﬁlwr%ﬂ%@bamw i3 6 imethyl-

phef_sgigo 2. 0’1 (m%%y@cg(f?lﬁ(]%zélﬁﬁh%g&xyg@g 35 Q?qsobutyﬂh%phen-z-yi)

[1, 34]&)&&32}3 2& -o- \?%_H)metﬂay@ﬁhémm prapylb acatamideg S IISI‘5 ptepared in
anall;)gy te E:garr(]plea‘kﬁ (L5-MS: dr¥ 6. Qﬁzmlrm [ i+ 1 7—6{@3(’@8 A M?/IR 60.99 (d,
J= SR ROPRE 02 0h s ) B30 (5. T o3 437G 22 340

3.54 (:madlr@z %7923}911] ernh:eﬁﬂ)l 4154, 26r(eqqé3 B0, 42648drphyH)t é 45 (s br, 1
e startin
H), G 2Bl i 2y B 72k by e B HE. Akl T Serd 3635 Hz. 1 ),

d ropyl - t hi ophene- 2- carboxylic acid; LGM: tR =
76%&9&512 [ MH1}, - = 329.13. Exanple 33 :
NA( 2R) - 3- {2 Et hyl - 6- met hyl - 445- ( 5- pr opyl -t hi ophen- 2-y
1)41 , 3, 4] oxad iazol -2-y11- 20
Exag,ﬂgl o_gr%} 2- hydr oxy- propyl) - 2- hydroxy-acetam de is
g d in anal ogy to Exanple 13 from Exanple 32;
LCGMS: tR = 0. 85 m n,NFMrly = 460. 08. Exanple 34 46
N-((29)-3- { A 4 ~(5- propyl -t hi ophen-2
-y1)-[1,

X q)xy- acetamde is
prepared in anal ogy to Exanplie 1 rom Exanpl e 32;

LC-MS: tR = 0.85 min, [M1] 460. 08.
2-Ethyl-6-methyl-4-[5-(5-propyl-thiophen-2-yl)-[1,3,4]oxadiazol-2-yl]-phenol is
prepared in analogy to Example 29 starting from 4-benzyloxy-3-ethyl-5-methyl-
benzoic acid hydrazide and 5-propyi-thiophene-2-carboxylic acid; LC-MS: {r = 0.99

min, [M+1]" = 329.13.

Example 33

\/\m/\(\gi/m

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.

Example 34

\/\Q/’\)*@Q ,\L/OH

Olll
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5 Exanple 35

2- Et hy1-445- (5-i sobutyl -t hi ophen-2-y1)-[173, 4] oxadi az
ol -2-y11- 6- et hyl - phenol i s prepared in anal ogy to
Exanpl e 29 from 5-i sobutyl -t hi ophene- 2-car boxylic
acid and 4- benzyl oxy 3 et hyl465- rret hyI benzoi c aci d

drazi de; LC- M 10= 34
N-(BS P - Bre Py 5 45 0By MRS WL B 4lBxodiaralods VI

pheH{%)\éﬁ—i hy&%ﬂﬂf% é%@-rﬁdréﬁjagéﬁa‘i’ra@i%x is_prepared in analogy to

Examp&@asécbm ExanapleP; LC- m&rmhdj 83 rrﬁmp[nl‘dlﬂqéprpd,a@ G&
LCMs: tR=0.91 min, [Mlr = 474.18. Exanmple 37 |SH
H

o{482S) - 3-{ 2- Et hyl - 6- et hyl - 445- (5-i sobut yl -t hi ophe
n-2-yl 11,3,4]oxadiazol 2-yll-
phenoxy} - 2- hydr ) - 2- hydroxy acetam de is
prepared in ‘ rom Exanpl e 35;
LG M5t ' I74 17. Exanple 38 47
2- Et hyl -44 -( ' i ophen-2-y1) 41
, 3, 4] oxad iazol 2-yl] - 6 neth Iph | is prepared from
4- et hyl - 5- (2- et hyl - propenyl) t hi ophene- 2- car boxylic

I .
2- E@.@—Qé@?% 'Somgnal gy e o?@p’f 3 2]35?5@%%]’@?‘]@%@)‘3 Ifhenol is
prepared in analogy to Example 29 from 5-isobutyl-thiophene-2-carboxylic acid and
4-benzyloxy-3-ethyl-5-methyi-benzoic acid hydrazide; LC-MS: tgr = 1.03 min, [M+1]

= 343.22.
s. o\ 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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5LCG-Ms: tR =1.13 min, [M1]-1 = 357.49. Exanple 39
OH H (2R) -3-{2-Ethyl -4-[5-(5-isobutyl-4-nethyl-th
i ophen-2-y1)-[1, 3, 4] oxad iazol -2-y1]-6- 10
met hyl - phenoxyypr opane- 1, 2- d4'7ol is obtained as a
white solid from Exanple 38 1'n anal ogy to Exanple 5;
LC-Ms: tR = 1.05 nin, = 431.13; 1H NMR (CDCl 3):
1.01 (d, J = 6. &Hz, J =7.5 H, 3 H,
1.91-2. 2.39 (s, 3 H,
2.68 (d, ' J =7.3 H, 2 H,
3.82-3.97 (m , 4. : oOH H), 7.55 (s, 1
H, 7.78 (s, 1 H, 7.80 (s, - 15 Exanple 40 - 6H
(2S)-3-{2-Ethyl -445-(5-isobutyl-4-nethyl-thi ophen-2-y
2- Eftw{-{ﬂr-3[5li54§cﬁb(aﬁll~¢-méth2l~’ghidpi'&n 2-y]) [1,3,4]oxadiazol-2- yl]-6 methyl-
nmet hyl - phenoxyl i s obtained as

phefl i T gbATRd HarB el s ot RsaRaaL P e s prEboxylic acid
and%ébé&)h@(y-ﬁ Rifyils-Arstilitbed 2 acid Hidtazde ilFXR8BL ¢ téHExample 29;

LC-MS; 2R 83 filn Fi\NW1 | 41557.89i sobut y1- 4- met hyl - t hi ophen-
2-yl) 41, 3, 4] oxadi azol - 2-y1] - 6-
met hyl - phenoxy) . - 2- hydr oxy- pr opy1) - 2- hydr oxy- acet am d

Exaen3¢|§3yepared from Exanple 38 in anal ogy to Exanpl e
; LCGMS: tR=1.00 mn, [M1]" = 488.19. 5 Exanple
42 : N—N

/\(\OH

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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N- U2S) - 3-{ 2- Et hyl - 445- (5-i sobut y1- 4- et hyl -t hi ophen- 2
-y1)41 , 3, 4] oxad iazol -2-y1l-6-

nmet hyl - phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de
is prepared from Exanpl e 1038 in anal ogy to Exanpl e
13; LCMs: tR = 1.00 min, v¥& vir = 488.17; 1H NW\R
1.00 (d, J =6.5H, 6 H, 1.27 (t, J =7.5 H, 3 H,

1.90-2.01 (m 1 2N (s, 3 H), 2.34 (s, 3 H),

2.67 (d,_J L) J =79 Hz, 2H),
3.46-3.56{m ., 3U5-3 4. Othr, 2
H, 4.20 ( , 7.33 (t N 1°H), 7.54

(s. 1H, 7.72 (s, 1 H, 7.7 . t6 Exanple

43: GIPyS assay to determ ne 'EC50 values GIPyS
{(PRVSLOIERSEBYE-(BL; B HEGyi-1hi Wy ikbh@fazol-2-yl]-6-
N ((EF?;? e?g%Nunc?fgigég%@?ﬂﬁ a f%@ll&s"(ﬁﬁﬁ%gl)gp ‘32407%3 pl ’azo 4
metogiptenoxys 2 dryelrpxye prop - ohyduixyaetamidesisgrppakssi figm Example

.recombi na hu _ .ecep . As congid kQns
38 By ABORGY IREEDNIE (19 S G S s B min BE¥ g 19

(Fl uke, 71378), 5 mM MyCl12 (Fl uke, 63064), 0.1% BSA

(Cal bi ochem 126609), 1 pM GDP (Sigma, G 7127), 2.5%
Examme42- uke, 41644), 50 pM 358- GTP7S ( Aner sham

Bi osci ences, 8J1320).5nThe pHis 7.4. Test conpounds

are dissol ved aigl dilputgd in 100% DVSO an

pre-inc t Erper 3 or 30 min iR,150
pl of the d n the 5s-
25 GTPyS. ¥ pO”of 135S; GTP1S, the

assay is incubated for 1 h at} rt. Thémssay is
termnated by transfer of the reaction nmxture to a
N-((R8)-8i{8erthyhd 1545 ds ity -4-paetbyt-thivsrenHBe))- 1S 4lgxadiagpl-2-yl}-6-

e VGO S i L R S e el
. 7004 300 i 2al te th - + .
38 é W(’o %E'ﬁg? ealefiptthe horhiamaad 2hber17; '"H NMR &

M croSci nt 20 (Packar d .Biosci ences,
1.0 efr#660H368 ), 1s&alted =on.5tHz, § &), 108 PAe, Hddh®.21 (s, 3 H),

2340 AL it 1. Bk 1 4 b ZBAAnt Fok P OF ot 206 (. 1 H).

3.75-84cinn a3 B, %008 (st be 2naxi41ab (P8 H)f TIBRYETPES.5 Hz, 1 H), 7.54
bi ndi ng. Specific binding is determ ned by

(s, %Hbtﬁ-ﬁgl(&n’gi'iﬁho?}?éd@cﬂ fi)c bi ndi ng from maxi nal
bi ndi ng. Maxi mal binding is the anount of cpm bound
to the Multiscreen plate in the presence of 10 pM of

‘Exafripie 49 G TP hEs oy b Métetmirfe EOg, valuveeount of binding

in the absence of an agonist in the assay. Table 1 ‘
TR 42 R PSS s . 442657
a fired c@iehe ooft 200 he, neinbomhetitmane mdpalatioas fSTEHD eells 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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Compound of Exanple EC50 [nM 16 2.6 17 0.6 22 2.8 28
2.4 31 3.3 42 0.6 Exanple 44: Assessnent of In vivo
Ef fi cacy The efficacy of the conpounds of Formula (1)
is assessed by nmeasuring the 20 circul ating

| ynphocytes after oral adni A9t ration of 3 to 30

ng/ kg of a conpound of Formula (I) to nornotens]

platem| asevweshed rwits. icoriaich A0 NpeHRGWANEHFO: (70%/30%), dried,
i mat &- | it M 2 h-nlgi ; k
seaffl B € OBRESD' Eha Bfter, ARG 6 25t Sl WIS AAK (Packard

BiosbiéritdsN oragi#es0138209dsésled @rl et . Méobearanbodnd 8°S-GTPyS is
and 24 h after drug administration. Full blood is

measyppe witb Tephenat v fjackara §iogpisneesenat ol ogy

ECs, is the concentration of agonist inducing 50 % of the maximal specific >°S-
GTP+S binding. Specific binding is determined by subtracting non-specific binding
from maximal binding. Maximal binding is the amount of cpm bound to the
Multiscreen plate in the presence of 10 pM of S1P. Non-specific binding is the

amount of binding in the absence of an agenist in the assay.

Table 1 shows the ECs value of some compounds of of the present invention. The

ECs, values were determined according to the method described above:

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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25system (Bayer Diagnostics, Zurich, Swtzerland).
50 Al data are presented as nean SEM Statistical
anal yses are perfornmed by anal ysis of variance
(ANOVA) using Statistica (StatSoft) and the

St udent - NewmanKeul s procedure for nultiple

All GG arorprasEia st dneam s SEM < iakstorl 2DehEes Je PErformed by
ana %ﬁgﬂfa}ﬂa%cé%wévﬁa uagmfgogatlﬁﬁ SN Séﬁcﬁfﬁeogtnﬂfeniﬂlewman—

SONE Co esent |nvent|on
Keutmprozedos foe mualtiple/éehparsatss Teine mdmmmbbslmmregﬁ@aqj when p <
f animals treated with vehicle only. 10 Table 2:
00%onpound of Exanpl e Lynphocyte counts 17 -59. 4% 37
-67 3% 40 -58 3%

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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51 G ainms 1. A conpound of the Formula (1), Fornula
(I') wherein A represents *-00-CH2CF12-, *-CO CH=CEI -,

. or 10 wherein the asterisks indicate the bond that is
linked to the thiophene group of Formula (1); Rl
represents C2_5-al kyl; 15 Rd1represents hydrogen,

met hyl or ethyl; R3 represents hydrogen; 52

Claims :

1. A compound of the Formula (I),

Formula (i)

wherein

A represents *-CO-CHzCHy-, *-CO-CH=CH-,

‘ ® N o N _ , -O- ,
SOy Y

| S O—N - N—O N—N

O O

YA VA Y

* 0 ﬁ * 0

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

Formula (1};
R" represents Cz.s-alkyl;
R? represents hydrogen, methyl or ethyl;

R® represents hydrogen;
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R4 represents nethyl, ethyl, or nethoxy; R5
represents -CH2-( CH2) n- NHSO2R51,
-(CH2) r, CH( OH) - CH2- NHSO2R51, - CF12- (CH2)n- NHCOR52,
- (CH2) nCH( OH) - CH2- NHCOR52, - CH2- ( CH2) n- CONR53R54,
-CO- 5NHR53, 1-(3-carboxy-aggtidinyl)-2-acetyl,
1-(2-carboxy-pyrrolidinyl)-2-acetyl, 1-(3-

R* repreRexis petHye dtayinydethaget vl |

9?3 car boxf)az]gstlr di nyl)cag propi onyl,

~ 142- car boxyPYrrol i di ny0- 3-propi onyl,

RS ﬁgé?eg%%&%@@?ﬁ@@' it g IRs13- Q(ﬁz)%MtOHB‘XﬁJiZQNMeozR“ —CH2-
(CHQ)Indemﬁy @H;)atm@l)i)cm MHROO®®?, -CHo-(CH,).-CONR®R*, -CO-

NHR dr(el(ﬁ_ydr oxpr opgﬁf}gw? _der ox&éz- nl\)et hoxy-ﬁgroggx%,ac'ety[ 1-(3-

e R

pyrrbiidrdjrl)‘retm';abmryhd (3 carboﬁ'c}ﬁyrrehnlleyle&;sromm%){'mdmm lhydroxy-Co.

' 2hdrox eth roxy dr.oxy et h
alkGry, OGNS bt B kRl ety Riga. Lhydroxy-3-
gdaﬁﬁ M ek thH'so R, 5 QCH,-CH(OH)-CHNHSO R¥, -
met %‘?J 1- ﬁ%’dg?l'g X)e | et hyI drzhgqg(r ox)yprgpyl _2 :
OCHIZa(CHdQQwMﬂﬁﬂR Jer(-QCISz@I-KQI'@a@bW’}
~carboxyet hyl,. or 2-(Cl.5-al kyl car boxy) et hyI 20 R54
represents hydrogen of nmethyl; mrepresents the .
R* tdpr88sHts £, %[all%‘] rﬁ‘reﬂﬁﬂ’érﬁﬁ%ﬂb&ﬁamﬂno @F diheiYtarainoR6
_ represents met , eéthyl or halogen and salts
t hereof. 30 2. A compound according to claim1,

represerrilts hydrc?ﬁeﬁ’?’gtﬂyls 2—hydroxyethyl 2- hydroxy 1-hydroxymethyi- ethyl or
2,‘3—d|hydroxypropyi, ‘

"R® represents hydrogen; Ci.a-alkyl, 2-hydroxyethyl, 2-hydroxy-1-hydroxymethyl-

ethyl,' .2,3-dihydroxypropy!,' carboxymethyl, 1-(Cis-alkylcarboxy)methyl, 2-
carboxyethyl, or 2-(C1-5-alkylcarbbxy)ethyl;

R%* represents hydrogen, or methyl;

m represents the integer 1 or 2;

n represents 0, 1, or 2; and

R® represents methyl, ethyl or hange_rr;

| and salis thereof.

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



or wherein the asterisks indicate the bond that is
linked to the thiophene group of Formula (1), and
salts thereof. 3. A corrpound according to claim1,
wherein A represents 10y 4. A conpound accordi ng
to claim1, wherein A represghts *N O-N wherein the
asterlsks |nd| cate the bond that is Iinked to the

thi g bhene b oup of Forrrul‘{ and salts the@eof
IS

54 O~ ern the -as iidi cate-t
t hat- |sI|nk to the thigpheng group of F (I)
and saltpg_th reof 5 6. YA caofmpound accor

claim1, V\/nereln A repres&lns

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

Formula (I}, and salts thereof.

5 3. A compound according to claim 1, wherein A represents

N_- ' '- |
Yy O
A.Q"—N . N—O }\I—I\/l |
SO s
DAt
DK

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

Formula (1), and salts thereof.

10.. 4. A compound according to claim 1, wherein A represents
, 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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and salts thereof. 7. A compound according to
any one of clains 1'to 6, wherein Rl represents
n1lOpropyl or isobutyl, and salts thereof. 8. A
conpound accordi ng to"any one of clainms 1 to 7,
wherein R2 represents hydroddn or nethyl, and salts
t hereof 15 9. A cofpound according to any one of
clains 1*to 7, Nnherein R2 fepreaents hydr ogen, and
salts there //’ --10. A~eq accordi ng to any
one of cl ai tg 9, wherein R5 resents - |
CH2- ( CH2) n- (CHQ)r OH) CH2- NHCOR52,
hydr oxy, hydFoxy- - aIkoxy,NH—{D(hyd roxy- Ci :
I l;
whefelh thp) astehe %Si‘y'“‘%?%%oﬁ’fb%'}%g{ B YRR Jrieghene group of
Formﬁfa-ﬂ} @Hd@ﬂ)ts@hEFeINIHCORSZ ~and 5 salts thereof. 11. A
conpound according to any one of clains 1 to 9,
wherein R5 represents hydroxy, hydroxy- C2_5-al koxy, d

6. KBM%@&M Gtorditiy to cl@im‘ﬁ @JH@%M R ré’presents
hydr oxypropoxy, 2- hydroxy- 3- met hoxy- pr opoxy,

OCH2 (CH2) m 52, _or 10 OCH2 CH( OH) - CH2- NHCOR52,
and sal ts~t#eéreof;y-"12. A conpound according to any .
one of clai 1t 9, wherein R5 represents 3-

hydr oxy- 2- hygroxyr net hyl - propoxy, -
2, 3-di hydr oxypr opoxy, or -OCH2-CH(OH)-CH2- NHCOR52,
and galis theresf.t her eof .15 - 13. . A conpound according to any
one of clainms 1 to 9, wher ei n_ R5 represents 2, 3-
di hydr oxypr opoxy, or -QOCH2- CH(C]—I) CH2- NHCOR52,
7. Atwhghduribacésd l‘%ﬁﬁﬂbﬁyw exgrmh&vl to ancalzhéaethSR1 represents n-
t hereof. 20 14. compound accordi ng to claim1,

propyher @phuttxl raé]@#%@tsnm@re@‘e or

8. A compound according to any one of claims 1 to 7, wherein R? represents

- hydr’ogen or methyi, and salts thereof.

9. A compound according to any one of claims 1‘ to 7, whefeih R? répresents

hydrogen, and salts thereof.
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O- NN-ON-N wherein the asterisks indicate the bond
that is linked to the thiophene group of Fornula (1);
Rl represents n-propyl or isobutyl; R2 represents
. hydrogen; R3 represents hydrogen; R4 represents
met hyl , ethyl or nmethoxy; RBsrepresents 3- 5 '
hydr oxy- 2- hydr oxynet hyl - propoxy, 2, 3-d
10. 'ﬂ%ﬂ'rﬁﬁdtﬁ’r‘i@ﬁ@é&dlr@' to %ﬂ"‘% meH6COEind 13- tof\@cméiém RPdreBPesents -

represents et or chlorine; ? ‘salts
ai

CHA o SNHABRE & cd%hﬁ&(éﬁﬂo@ﬂaﬁﬂ‘l@@?«: hydroxg| ebyd@xy-Cos-
alkepdyey kel OB IR R PG U AP R i BTy

methoi@y ]bﬂélp oky6- @CP@I(t;HZ)m NPICOR®, or -OCH,-CH(OH)-CH,-NHCOR®, and
€nox hydr oxy- propy1) - 2- hydroxy acet am de,
saltg ﬂ!ii)re&Z(S {415 (5- et hyl -t hi ophen-2-y1) 41, 2, 4] oxadi azo
| - 3-y1] - 2, 6-di net hyl phenoxy} - 2- hydr oxy- propy1l) - 2- hydr
oxy-acet am de, (2R -N-(3-{2,6-d
11. | REEGWPodnd ZctBrding Yo -drlyi ondiesi-Raips) 1[tb, @, whersinl R® represents

i azol

hydmnoxy}mir%%ﬁ@'?ﬂxdpy 1) - i=(RydrayC k¥ e-alkoxy, 2,3-

dlhygiﬁf@ %;{ﬁ ag %ﬁ r&ﬁ%ﬁ%{tﬁoﬁylp%é&yb ut Yoo @S NHO AR, or

_OCPheDidiOH-ZHYNHOOR P apy Bhite thardobxy - acet ari de,
(2R -N-(3-{2, 6-di met hyl- 445- ( 5- |sobutyl-th| ophen-2-yl1
) 41, 2, 4] oxadi azol - 3-y11-

12 IR BN D e B oS BR pprsens

hydm-ahﬂmgmeﬂw;)r@qoq] -2, 3adihydroxypropoxy, or —OCHZ-CH(OH) CH>-

BoOX 2- hy - propyl) - 2- hydr oxy- acet am de,
NHC?Q% I@l"{daﬁ"’{' tg - 6- et hyl - 44‘5-(5-’i sobut yl - t hi ophen-
2-y1l)-[1, 2, 4] oxadi azol - 3-
y1] - phenoxy} - 2- hydr oxy- pr opyl) dr oxy- acet argl

13. (Repmigoysd {azcerdiyy {6 amgohg ofml{ums to 9, wherein R represents 2,3-

dlhyésqxf’pﬁbm I-th @E%@*mﬁ%é ﬁ;@;?bzaz\%hgﬁﬁl% 52 representsr

, hydr%ﬁﬁl/ﬁﬂg}th éﬁ’déé’lts@tﬁé'ré@‘t hy1- 415- (5- propyl -t hi ophen- 2 yl.

2, 41oxadi azol - 3-y11-
phenoxy) 2-hydr oxy- propyl) - 2- hydr oxy- acet ani de,

14. A compound according to claim 1, wherein A represents -
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(26)-N-(3-{2, 6-di net hyl-415-(5- propyl -t hi ophen-2-y1)4
1, 2, 4] oxadi azol - 3-y1] -

phenoxy} - 2- hydr oxy- propyl) - 2- hydr oxy- acet am de,

(2R) -N-(3-{2-et hyl -6- nethyl-%ﬁs-(s-propyl-thiophen-2-
y1)[ 1, 2, 4] oxadi azol -3- 30

yl]*pheno§y} 2- hydroxx propyl) 2- hydr oxy- acetan1de

57

(28) {2 'hyI -(5- propylr

yo[ 1, 2, 1ox |azol>3

yll- phenpx_y. N 2- hydroxy-p 2 hydroxy a 1 de,

(2R)-N(3-{2-ethyi -4 [5
whe(rérnl ﬂmbak&elnsk&umﬂbaﬁ@r they bbAd, tﬂaﬂ]wkﬂ@cﬁl@lthé thiibphene group of

no hydr o ro 2- hydr oxy- acet am de
Formua (‘) p£$ re);g}/esents yn pré(gyl |Oorlci lgutyl %9 rep¥esents hydrogen; R3

repr%‘sg@s H}cfr%géﬁ ?“hyﬁ"p éééwt&%bﬁﬂ}i’%%&r P RO 2R Lishlesents 3-

2, 41oxadl a
hydmwhymmmmwwhwbrw@ Spdibpgroxy@opyry ony -8 AGHIOH)-CH,-

| _ NH?Q ?Wﬁgqu%grﬁsm%hy b R RE shioripe) and salig thesaetazo

2 01- 2, 6-di net hyl phenoxy} - propane- 1, 2-di ol ,
(28) 3- {445 (5-isobutyl -thiophen- 2- yl) 41, 3, 4] oxadi azo
15. |A comppund acconanghid claind i resiested frpnbtkawompmoosmting of:

PR e SR 2 S PafoRad 28 Y2 8RBty

,phehéxﬁ,ﬁhmﬂy@z@bylﬁzwwraxﬁa%tﬁmfwI phenoxyl - propy1) -

| (2@5)2Nﬂ§d#d§ﬁ5+¢tbﬂ thinpheay2-30){{4 24 08adieznd-yl-2 Gidspathyl-

phe szﬁ‘%drg’é}’ “RIQRYN525 Wﬁd”}xyea‘&etﬁ’g%'%l phenoxy} - propy1) -

Ni(@€2 6-dimethyl-4-[5-(5-butyl-thiophen- -yl}-
ig ZFZ))L 3 ﬁ)z/dr o:)r('ne ¢ 2 [hﬁr é")t(’{/ t3]o§4?[% 2(%[) |[1s%)kz)’fL]J&-t));/é}dIazhOI > yl]
phenme- zb xy—propyl)—z ydroxy-acétamide
[ 132%3@% 93! g? gaﬁuﬂ%etﬁyw[&% BB AniBpRES DYy ﬁ?&Séché’io?%-yl]-
pher@cﬁé}}-%@dmpwﬂ}kl)&%obmae@aﬁﬁdé (5-isobutyl -thioph

R Aoty ATS45 by ividbioBRY 2 YhEha exastirol- ST
phendyReahAIFbLAR prépiyl)- S Mykifofladdisifias 0mpounds. |
(25)-N-(34{2,6-dimethyl-4-[5-(5-isobutyl-thiophen-2-yl)-[1,2,4]oxadiazol-3-yl]-
phenoxy}-2- hydroxy-propyl)—Z -hydroxy-acetamide, |
(2R)-N-(3- {2~ethyl 6-methyl-4-[5-(5- lsobutyl-thlophen—Z—y!) -[1,2,4]oxadiazol-3-
yl}- phenoxy}-2 hydroxy-propyi)- 2- hydroxy-acetamlde '
- (25)-N-(3-{2-ethyl-6-methyl-4-[5-(5-isobutyl-thiophen-2-yl)-[1,2, 4]oxadiazol-3-
yl]—phenoxy}-z-hydroxyépropyl)—z-hydroxy—acetamide, '
(2R)-N-(3-{2,6-d imethyl—4—[5—(5-bropyl~thiophen—2—yl)-[1 ,2,4loxadiazol-3-yl}-

phenoxy}—2 -hydroxy-propyl)-2-hydroxy-acetamide,

- (25)-N-(3-{2, 6-dimethyl-4-[5-(5- -propyli-thiophen-2-yl)-[1,2,4Joxadiazol-3-yl}-

_ phenoxy}—Z—hydrqu—propyi)—Z—hydroxy—acetamlde,

(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,



20 16. A conpound according to claim 1l selected from

t he group consisting of:

2-hydr oxy- N4( 2S) - 2- hydr oxy- 3-{415- ( 5- |sobutyl t hi ophe
n-2-yl)-

[ 1,3, 4] oxadi azol - 2-y1] - 2, 6- di7net hyl - phenoxyypropyl) - a
cet am de,.

N (((28$N &B- {zﬁeﬁwhﬁlmémgaﬂi[si(sztﬁépgﬂﬂhi@pn@wflz -y DRPBoxaHiazol-3-

3, 4] oxad i azol

- WEPn%deWOW'ﬁWB’%’hWr@ﬁy@cﬁtqﬁﬂﬂﬁoxy acet am de,
{2 ToRIN £o.01 B T A1B6 e ARhICEHARZY N 2! Ao RRiE2S 23 Y6

meﬁnyhpl&éﬂit»&y}-&ﬁ@dr@%%bﬂﬂﬁ)%hgdﬂo)@ atbe@émidel i onhe
tniop

- 1) ﬁsy\ﬁz o g%xk@[‘éjquqbutyl thlophen—2 yl))fT 2 4]oxadt320123—yi] B-

me@XﬁEQ%W?W&WFW%h@%xg %utyl %2 met hyl - t hi oph

en-{2Ry-By{4[[5+(3- lﬁdllwtaldﬁhamhenZ-yl) [1,3,4loxadiazol-2-yi]-2,6-dimethyl-
pheif.glw}g%rggtg%l i)la qoxy} - hydr oxy- propyl) - 2- hydr oxy- ace

N- ((ﬁéfl{% § ]%gﬁéé%aﬂt\zzl%ﬁn}ﬁwén'é 9l mkﬁ@@éﬂ'z {2oRBfRethyl-

phegnmxy}a;mpanw Z}Hmﬁ,oxy} 2- hydr oxy- propy1) - 2. hydroxy ace

pndz ez TR N iR arATSriar PR R cRbeRcAAD

[1, 3aq5%diaitﬂ Q- Qratdmﬁ@ths?ltpﬁérﬁuw lo;iyqa é&ataﬁﬁd@

phar maceutical |y acceptabl e salt t'her eof:, and

Spﬁ%hﬁtfwdm)@am’r(? I’EVEIC@FM -2t d5darisolatyl-thiDphen: 23¢lffpou nd

1. 3%ieR e D R e el B plod g iag
ph@ZWPQ&%k@@LNQQmMy gr{4gsqar1§¢mgyittﬁndﬁh@hm 47
medi canent a COI’TpOUﬂ

n, 34&@@%}@-%] a@hxdrf:‘emﬁthﬂﬂma?@xx} P®PYb;acsiamide, and

t .

B P R A AR e 15T ol R Rlop bR e

[1 3mmmam vl 2tatleﬁt8¢mﬂ:thyd£pmmgppmpgr) abesarnidler s

asso |a} ed with an activated i nmune system 15 20.

- Thena$8!ta CEHIEFefPMRPWIdS m 19 for the prevention or
treatnment of diseases or disorders selected fromthe
group consisting of rejection of transplanted organs
16. é\maeurhd doayrding teariainh & aetectédifrgm nblaergmaas:pnsnehmgaf

R S R R e e S
[1,3 4]0x_adzazol-2-yl] -2,6-dimethyl-phenoxy}-propyl)- acetamlde,
| N-((28)-3-{2-ethyl-6-methyl-4-[5-(5-propyl-thiophen-2-yl)-[ 1,3,4]oxadiazol-2-
yl}l-phenoxy}-2-hydroxy-propyl)-2- hydroky—acetamide \
(2R) 3—{2~ethyl-4 [5-(5-isobutyl-4-methyt-thiophen-2-yl)-[1,3 4]oxad|azol 2- y!]-

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

(28)-3-{2-ethyl-4-{5-(5- lsobutyl—4 methyl-thiophen-2-yl)- [1 3 4]oxad|azol-2~yl]—
- 6- -methyl-phenoxy}- propane~1 2-diol,
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, .and
N-((2S)-3-{2-ethyl-4-[5-(5-isobutyl-4-methyl-thiophen-2-yi)-[1,3,4]oxadiazol-2-
yl]—6—m-ethyi-phenoxy}-Z-hydroxy-pro'pyi)-2-hydroxy-acetamide,
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- accopighls: ststherent, pha

20 including rheumatoid arthritis, multiple

sclerosis, inflamuatory bowel diseases such as

Crohn's di sease and ul cerative colitis, psoriasis,

psoriatic arthritis, thyroiditis such as Hashinoto's

thyroiditis, uveo-retinitissg8atopic. di seases such as
~rhinitis, conjunctivitis, dermatitis; asthm; type |

di ahate®s opAfdsel dragduies aut oi mune di seases

i ncludi ng rheumatic fever and post-infectious

gl onerul onephritis; solid 25 cancers and tunor

tastasis.,. . [
17. g bRkl coriO§uSh sPripFiRRl R oA RBERE Aot g W any one o
claidgcept &Pl ¢5 sabit . hghephacéaticdliye quceptabit i galtofthereof, and a
pharmaceutical conposition for use in conbination
phapnacewisalippceanfablgi cagiemt s sel ected fromthe 30 group
consi sting of.imunosuppressants, corticosteroids,
NSAI D s, cytotoxic drugs, adhesion nolecule
18. | Ahddmpeursl acydrakign &s angydrek ofi €laimsi bitd of6s, orcy tphlarmeceutically
r ecept or ant agoni st&snagnd rﬁﬁ‘?ﬁr‘b&lﬂ?ﬁ]@f t%%éqqging to claim 17, for
use 35SEFe8&afeli Sorders associated with an activated
I'mmune system 59 Abstract The invention relates to
. novel thiophene derivatives, their preparation and
. their use as pharnpceutically active cornpounds. S(E\id
19. colpBuRs FarRIIh AGroRing o Lo AR &Il SAmg 1 To 16, or a

phaﬁﬂé&tﬁically acceptable salt thereof, for the preparation of a pharmaceuticél

corhpbsition for the prevention or freatment of diseases or disorders associated with

an activated immune system.

20. The use according Vto' claim 19 for the prevention or treaiment of diseases or
disorders selected from the group consisting of rejection of transplanted organs
such as kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host
diseases brought about by' stem cell transplantétion; autoimmune syndromes

ihclud'ing rheumatoid arthritis, multiple sclerosis, inflammatory bowel diseases such |

as Crohn's disease and ulcerative colitis, psotiasis, psoriatic arthritis, thyroiditis

' sd_ch as Hashimoto’'s thyroiditis, uveo-retinitis; atopic-diseases such as rhinitis,

conjunctivi_tis,' dermatitis; asthma; type | diabetes; post-infectious autoimmune

diseases including rheumatic fever and post-infectious glofneruionephritis;" solid

cancers and tumor metastasis.

21. Use of a 'compourn'd accbrding to any one of claims 1 to 16, or a
pharmaceutically acceptable sait thereof, for the preparation of a pharmaceutical
com'position forr use in combination with one or several agents selected from the
group consisting of_rimrhunosuppressants, corticosteroids, NSAID’s, cytotoxic drugs,
adhesion molecule inhibitors, cytokines, cytokine inhibitors, cytokine receptor
antagonists and re_combiriant cytokine receptors, for the"prevention or treatment of

diseases or disorders associated with an activated immune system.
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Abstract

The invention relates to novel thiophene derivatives, their preparation and their use
as pharmaceutically active compounds. Said compounds particularly act as

immunomodulating agents.



