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- WO 2006/100633 PCT/IB2006/050850 1 NOVEL THIOPHENE
WODBRIVABRVES AS SPHINGOSINE-1-PHOSPHATE-1 RECERTIR2006/050850
AGONISTS 5 Field of the invention The present invention relates to
S1P1/EDG1 receptor agonists of Formula (1) and their use as active
ingredients in the preparation of pharmaceutical compositions. The

nove VERIRAISOERRGeNS Felate d:aspRets Ineluding Rracesses faktheor reontsrs

preparation 10 of the compounds, pharmaceutical compositions

containing a compound of the Formula (1), and their use as compounds

improving vascular function and as immunomodulating agents, either

alone or in combination with other active compounds or therapies. 15

Background of the invention The human immune system is designed to

defend the body against foreign micro- organisms and substances that
FiSAYSS {W@%@Q[ﬂfc%se?‘se- Complex r'egulatory mephamsms ensure that

e is targeted against the intruding 20 substance or

organism and not against the host. in some cases, these control
THESSRRAIAMA AR A Salpled Ad ByipiRmLNG [esROnses Gan d8VEIR A () anc

consequence of the uncontrolled inflammatory responsé is Sévere organ,
theisllyses ageastijentnguacheris\inthhaupeenaredioneot, thawladleutivainemposiiions.
THY %M%H%ﬁ?ﬁ@é.‘f@@!ﬁﬁsﬁt%gﬂ?@ge g%%%&%@f%#‘%?ggéé% RO NS eparation

IS also severely 25 compromised. Typical drugs in this class include
of alhsthipripey et randucicaittap usphasitte) cyeosaioing @ compound of the
Fcfﬂﬁhhgtf ale, HIGPSIRPIAS V\‘.@ﬁg) il ?Wfﬂ%}' 2 Uﬂtﬁ)ﬁgﬁgn and as
~ the Immune response, may cause side effects wWhen “used'In'fong term
imreneEetNaiRgereBriaNtidikNEnnadooy drugs(NSAIDIspian retdhcether active

' an érg)f,lamgp%ni ; however, they exhibit considerable side effects. 30

¢ Alkernagve treatmen%g include agents that activate or block cytokine

signaling. WO 20068100633 PCT/IB2006/050850 2 Orally active

compounds with immunomodulating properties, without compromising

B H4PKAYBR fesBPNSES Anshwitih reduced side effects would significantly
Improve current treatments of uncontrolled inflammatory disease.

The human immune system is designed to defend the body against foreign micro-
organisms and substances that cause infection or disease. Complex regulatory
mechanisms ensure that the immune response is targeted against the intruding
substance or organism and not against the host. In some cases, these control
mechanisms are unreguiated and autoimmune responses can develop. A
consequence of the uncontrolled inflammatory respense is severe organ, cell,
tissue or joint damage. With current treatment, the whole immune system is usually
suppressed and the body's abilily to react to infections is also severely
compromised. Typical drugs in this class include azathioprine, chlorambucii,
cyclophesphamide, cyclosporin, or methotrexate. Corticosteroids which reduce
inflammation and suppress the immune response, may cause side effects when
used in iong term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.
Alternative treatments include agenis that activate or block cytokine signaling.
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In the field of organ transplantation the host immune response must be
wc?&'@ﬁ;%}?%s%ﬁ?? 5to prelven.t organ rejection. Organ tra_nsplant re}%@ﬁﬁ%(ﬁ%ﬁossu
experience some rejection even when they are taking
immunosuppressive drugs. Rejection occurs most frequently in the first
few weeks after transplantation, but rejection episodes can also happen
months or even years after transplantation. Combinations of up to three .
Ol aetivedicatippenite wiiniiomy NEedy ighethrirpaiieprteiash compromising
Gt LR SBIeCHONWRIIGTHNIFBHIRG 8108 RISt el RS IBESERIAINGS improve
used to treat the rejection of transplanted organs interfere with discrete
CUHRALERAHPPRIBWEYEGATHE | IactialRs A BRIy sEs6@BEy pe white blood
cells. Examples of such drugs are cyclosporin, daclizumab, basiliximab,
Inetier fiious, ongBK 306 apiachaiter fere nogt ioytokinerexipase@maighdigyppressed
to3Fkighrine orieunamide. which, nhibik Bucieolde Ao YIIesig, 8 once some
0187 xysBeqauaﬁﬁj, &%‘Fﬁ‘h.b ol IeuE?(ocF))/t% ifferantation- The Benehca
re@dteicts efveroachinmbeapsaEplessive itherapEs reiatadvtheingféedigjection occurs
however, the gengralized immunosupptession which these drugs produce .
R TG T ) R e e S TP R oReRegbiepisoces
canaligoareesn Fusthtbmwrevstaydard iaffraurasspaetdice digsbBirebfiaa of up 1o
used at high dosages 20 and can cayse or. accelerate organ dam . .
Gl R B BBl e B e R TV PrtBetion againss
regectipountiieohfiommialad!)sihat eftcetzonisisre? foiatien®i plobein-osapléd freat the
receptor Si P1/EDG1 and have.a.pawerful. and.long- lastin .
L Do e SR S el e png s in the
acdfiratlatingfanetymfiitrating-Typen dvBHgmpbody tesliwvitheatgifesting theih drugs are
maturation, . memaory, or expansion. The reduction of ¢ ing . T-/[ . .
AL R, AR e SR R fich tertere witn
cydobénatien sutbtisipobseyedzaipiomenee ot déBOnemciahelidiickllitaybit nucieotide
fupction assaciated with Si P1/EDG1 activation, m S WOQ.. ..
R R B alEey ERen ARG etuation
THIGRMERRS WHEEH A HISERRRAN IR SRRIOVR WRRSHRGACHNE Neir offects;
The compounds of the present invention'can be utilized alone or in
hewgishatite SGEHE SRR MYS AMBRIGS STOde || WbiRAt SRS&S préti@e a produce

diffWshes the immune system's defense against infection and malignancies.
Furthermore, standard immunosuppressive drugs are often used at high dosages
and can cause or accelerate organ damage.

Description of the inveniion

The present invention provides nove! compounds of Formula (!} that are agonists
for the G protein-coupied receptor S1P1/EDGT and have a powerful and long-
lasting immunosuppressive effect which is achieved by reducing the number of
circulating and infiltrating T- and B-iymphocytes, without affecting their maturation,
memory, or expansion. The reduction of circuiating T-/ B~-lymphocytes as & result of
31P1/EDG1 agonism, possibly in combination with the observed improvement of
endothelial cell layer function associated with STP1/EDG1 activation, makes such
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immunosuppressive therapy with a reduced propensity for infections when
WocHEMedsto standard immunosuppressive therapy. FurthernP§I&B1806/050850

compounds of the present invention cam be used in combination with

reduced dosages of traditional immunosuppressant therapies, to provide

on the one hand effective 10 immunosuppressive activity, while on the

coPiRBLRagd reguieing aRdATgARSRALe assarRiRloNtNeR’Edasss &f improve

standard immunosuppressive drugs. The observation of improved
vagReGthsIRgtiaiyer function associated with Si P1I/EDG1 activation

provides additional benefits of compounds to improve vascular function.

15 The nucleotide sequence and the amino acid sequence for the human

The1 9o MERHEES OEHR PARSRRLINY AT RS FRANae ! Ak sHeasn .4 Franbination

with, aBEENRAAY, FrubsBioinBhimg2651(1890), S30RASA 3 WO 9/dva83 a2 new
__published 17 October 1991; WO 99/46277 published 16 September 1999.
MR BEHRRSG SHYCe HICRESFYT tMAtoPpERIHERESE FRIGRERSY) dR addlesdiens when

consig e @ Sen@pepim ostabbR EGROTAR IV es sk Breasviieg M unds of

circulating lymphaocytes in the rat after oral administration, respectively

thes U GSesin AMGNEMR SRBWRRY PRk ribreRARRBR iMtiBnsesiuped dosages of
trat@fionsl chemigaldnpiniesdnattieksit the GHAReENdS asOTEg tRIRE offective

invention and are intended to apply 25 uniformly throughout the

IMERRARURRIR SHYECRHRE MnWbE R 9 Bt ARCE AHRBSS P et v EsTiRasn damage
ageeyides awrnadegaefiniiesed hetersirdadlkthalonssapiteomrinalions  The

with other groups, means saturated, branched or preferably straight chain

ORGRIYBLMIH SMPEBURA BATRRCARIRE! By BrdHIEIRN GRsRS @t Withosr| P 1/EDG

acHeinen prammesRidibRaalyharms Ry anrpetidsat b SriFeRMscular function.
iso-propyl, n-butyl, /so-butyl, sec-butyl, tert-butyl, and n-pentyl. WO

2006/100633 PCT/IB2006/050850 4 The term C1.5-alkoxy, alone or in

TiRoMRIRDIRR With Gihee HAHRBPFNS AR -ELQIEHB: WEIRINHRASH S1P1/EDGT
C1.5-alkyl. Preferred examples of C1.5-alkoxy groups are methox

reGRRIR, ALY TIAB- B T A G Bk SES B Byoan T for b Maciag, T. .

Biéheherm bpdrorye0y_Seekog means o siaess oiyrmhed akewhaing; wo
arlgg %@/drox group whereb%%there are at least two carbon atoms
n

b
996‘2% ¥5RfExy GrotPLRIAeRE okygen oftfe BRENGaA)Yr6ifiFacy of the
comissnBtes of Pyraxe C8-aralkebssed using a GTPYS assay to determine ECso

values and by measuring the circulating lymphocytes in the rat after oral
administration, respectively (see Exampiles).

The following paragraphs provide definitions of the various chemical moieties that
make up the compounds according to the invention and are infended to apply
uniformly throughout the specification and claims unless an otherwise expressly set
out definition provides a broader definition.

The term Cys-alkyi, alone or in combination with other groups, means saturated,
branched or preferably straight chain groups with one to five carbon atoms,
preferably one to three carbon atoms. Examples of Cis-alkyl groups are methyl,
ethyl, n-propyl, iso-propyi, n-butyl, iso-butyl, sec-buty!, ter-butyl, and n-pentyi.
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groups are 2-hydroxy-ethoxy, 3-hydroxy-propoxy, 2-hydroxy-propoxy,
wdHB¥digeys;outoxy, 3-hydroxy-1-methyl-propoxy, 3-hydroxy-byiex)peie chsse

The term C1.5-alkylamino or di-(C1.5-alkyl)amino, alone or in combination

with other groups, means an R'-NH- or an R'-NR"- group, respectively,

wherein R'and R" are each independently a C1.5-alkyl group. Preferred

examples of C1.5- alkylamino or di-(C1-5-alkyl)amino groups are
ThRetRyRkine 2y mAeN R N- TsameIRFEmmnYaRfher groups, means an R-O
grdopehvehseingl-aming, Thaikeimilngesdmerns Hleer o cliRLaI RN QPups are

iodo, preferably fluoro or chloro. Where the plural form is used for
MESRES LR SAIRGRRRM RBIRBP Y N{SBLRERRY - 56 Arfeelys fifEDUTOXY.

like, this is intended to mean also a single compound, salt, or the like.
Tl%ng reference hereinbefore or hereinafter to a compound of Formula (1) is

B TUNISRSROG G FEHPIRY TISEHS DtiGigkiHaPianrse alitryLhain bearing

a PREFalY BHEBpARIRIBRIAMESE dRDEUNRaOf NG BHADMRI 2RHE8 BStween the hydroxy
racemates, diastereomers, mixtures of diastereomers, diastereomeric

- oiplda AR EhanerYRanral eiie Rl B Pxbe rARITPIRS ) kgt -Ce-s-alkoxy

giespecialy pha/mageuinaly accaptaieysain@ad S0eRt oPPRIBERS, 4-hydroxy-
(Jncludingbgydrates) of such compounds, and morphological forms, as

bt Wé&ﬁﬁ@ﬂf?ﬁ%ﬁﬁs%@ﬁ%m gf%rmaceutically
acceptable salts of the compounds of Formula (I). WO 2006/100633

PCT/IB2006/050850 5 Salt-forming groups. are groups or radicals having . )
THasIe™d deici@proanias @oﬁfpﬁfﬁﬁé%?ﬁ&‘é‘f‘%a@é% Badle GRITRIBRtion with

ofideasbope, hnsisradisak fa-Exo AEIPIR ANFIT0, R GESORSENYGIVIND SAYRIn R' and
not forming a peptide bond or a pgi;idyl radical, may form acid addition

ReaeroPaAnIPRERRAIRBIYarfc Atias2iVhe ARy FAPIRIER g BtRTRIRS Of Cis
alRiRSRTHH0HO- L (TN |y-aRd RAsieN gatigppanke iorredarkiampaingamino, N,N-

having acidic groups, such as a carpoxy group or a phenolic hydroxy

digrety AR R AN AN AN SEN AR such as alkali metal or alkaline

earth

The term halogen means fluoro, chioro, bromo or iodo, preferably fiuoro or chioro.

Where the piural form is used for compounds, salts, pharmaceutical compositions,
diseases and the like, this is intended to mean also 3 single compound, salt, or the
fike.

Any reference hereinbefore or hereinafier to a compound of Formula (i) is to be
undersiood as referring also o configurational isomers such as optically pure
enantiomers, mixiures of enantiomers such as racemates, diastereomers, mixtures
of diastereomers, diasiereomeric racemaies, and mixiures of diastereomeric
racemates, as well as salts (especially pharmaceutically acceptable salts) and
solvent complexes (including hydrates) of such compounds, and morphological
forms, as appropriate and expedient.

Salts are preferably the pharmaceutically acceptable salts of the compounds of
Formuia (1).
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metal salts, for example sodium, potassium, magnesium or calcium salts,
WOoRHE BesIsonium salts with ammonia or suitable organic aminesST/SERv@ss0850
tertiary monoamines, for example triethylamine or
tri-(2-hydroxyethyl)-amine, or heterocyclic bases, for example
N-ethyl-piperidine or N,N' dimethylpiperazine. Mixtures of salts are
Sﬁﬁﬂmﬁwiﬁﬁﬁg@oﬁ@?ﬁ@h’g@ ??ﬂ}é‘c?l'gé‘fsa%% C.@ég}izoso?aﬁé%ﬁ@ properties.
internal salts. For the purposes of isolation or purification, as well"as’in the
Comppundsmpsintist tieasirensdasictigepag ntaimedisites)dt imalsaadical, for ex-

arf} %SinﬁtF%Héeﬁl%fﬁ% Uéiﬁﬁm?eﬂﬁ%e 6?‘%%@@1}@’ r%a%‘egﬁ%%igéﬁﬁf'or a pyridyl

nly pharmaceutica ceptable;"non-toxic

raghiephp8ial [Riposeic havdlien aadtshols saierapietheiéfoop@igretids. When
: cal :
seL@%?&@é%%B@?%@?g%g%gﬁgggfg%%%%%@ﬁmﬁ%é flPbe formed.

salts with 1norgani oric acid,
hydrobromic acid, hydroiodic 25 acid, sulfuric acid, sulfamic acid,

Cohasphericiagid Nitrcacid i nitreus.acid. citric acid. .
formic aciédf%%,g}%%%%%gglic aéi_ , m%ﬁ%?%ga?#é% |cgai?§|lg,3 ?grtgariig 52%1’0 hydroxy
grayRarlitaciebeMRiR AiBMBABANT aadscineimisaslsabanesid acidlkaline earth

stgaric,acidzgiutami id ic,aCi gl‘-%ﬂ?a o] iG aci calci s .
methan.eg%i%uIf({)g}l1ic?t{a?c}?'d;,9 %—tgﬁ%ﬁeﬁulﬁl{%sa;cl ,’sgﬁgg!{c g!:%% sggzcmalécgcqqd, alts, ot
anymasheac Rt i in @ e a0 ike thataiebir naigasio lmgesgasissay tertiary

j compou rm IS, .acidic In_natureswj i ,
R o BN R B o e R A inine,  or
hefotpexde, hiaermm AYtrexamaivl thesikel-ppestises csxdiilsimpthyipiperazine.

miRbaERaseuicaliyaseepiaRle salts, reference can be made to "Salt
selection for basic drugs”, Int. J. Pharm. (1986), 33, 201-217. The

compounds of the Formula (I) may contain asymmetric carbon atoms. 5

CHBSHIMED 59 RIS DARCPI AR R R RIESEII r‘%{gg O%réésfér

trans (= E-) form unless indicated otherwise. The compoun ormula
() may thus be present as mixtures of stereoisomers or preferably as

FARUIRSIRIRRISBEBES SMbiies) b SHTEQIRAMELS \ay hie iﬁeﬁ?e{ HEAANR compounds

manner known per se, e.g. by column chromatography, thin layer
Th@h@ﬁﬁ@%ﬁﬁ&ﬁpﬂ_@!@’ﬁ@éwg@midﬁ_iqgilso possible to use pharmaceutically

unacceptable salts, e.g. the picrates. Only pharmaceutically acceptable, non-toxic
salts may be used for therapeutic purposes, however, and those salts are therefore
preferred.

The expression pharmaceutically acceptabie salts encompasses either salts with
inorganic acids or organic acids fike hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid, phosphorous acid,
nitrous acid, citric acid, formic acid, acetic acid, oxalic acid, maleic acid, lactic acid,
tartaric acid, fumaric acid, benzoic acid, mandeiic acid, cinnamic acid, pamoic acid,
stearic acid, giutamic acid, aspartic acid, methanesulfonic acid, ethanedisulfonic
acid, p-toluenesulfonic acid, salicylic acid, succinic acid, triflucroacetic acid, and the
like that are non toxic to living organisms or in case the compound of Formula () is
acidic in nature with an inorganic base like an alkali or earth alkali base, e.q.
sodium hydroxide, potassium hydroxide, calcium hydroxide and the like. For other
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i) In one aspect, there is provided a compound selected from the group

consisting of thiophenes of the Formula (I), H3C CH3 H3C /S R'2 R3

H4 Formula (1) 15 wherein ring A reprgsents. .. fIN or Ntl N>\ 0 WO

2006/100633 PCT/IB2006/050850 7 R1 represents hydrogen, C1-5-alkyl,

C1-5-alkoxy, or halogen; R2 represents hydrogen C1-5-alkyl,

alkoxy, trifluoro eth I, trifluor, tho halo en, R3 "

X RRe G OB O PR, Saken (R, ot 0o made to "Sat

seldtifbydorty=Cit-Gradisy|) /G b- EMH’HCHM)—IK}R, Bet3aRr32
(azetidine-3-carboxylic acid)-1-yi-methy, (azetidine-3-carboxylic acid
C1.5-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxy lic 10

Th@cttt)rﬁ,pyj}neﬂsylnz [(aeetidimetBaceiboxyby acipintain asymmetric carbon atoms.

5- alk er | 3 azetidine-3: carbo acid)-1-yll=propy,
SUSHTLATN AL S SRS S E1 00 IO Ben S ot 20 Blrans = £
fonépwrﬂbdmefﬁjmmwmam@el ylmeetbgtnieymrodis!i - E;araubm(xli): awy thus be

pre(%%;?? box%l?cegtegu @% ligldir;ﬁester?-q)ﬁ/ %Cg?f%d% f%oé/ % Yixtures

of éfemh@mémeamaﬂ{;é} etimar oy adidinarBien tropic ,aerdse e.g. by column

chr%%w%%‘%&%“;‘,?% Xnger chromatography, HPLC or crystaliization.

i} In one aspect, there is provided. a compound selected from the group consisting of

thiophenes of the Formuia (1),

HSC CH3

Formuia ()

wherein

ring A represents
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ethyl, 2-[(pyrrolidine-2-carboxylic acid) -1-yl]-ethyl,
wWo2Hesmteiidine-2-carboxylic acid C1.5-alkylester)-1-yl]-ethyl, PCT/IB2006/¢50850
3-[(pyrrolidine-3-carboxylic acid)-1-yl]-ptopyl, 3- [(pyrrolidine-3-carboxylic
acid C1.5-alkylester)-1-yl]-propyl, 3-[(pyrrolidine-2- carboxylic
acid)-1-y]-propyl, 3-[(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-yl] 20
propyl, -CH2-(CH2)"-COON, -CH2-(CH2)"-CONR31R32-CO-NHR31,
(CH2) 'CH(OH)- CH2-NR31R32, hydroxy, C1.5-alkoxy,
R ﬂ[ﬁﬂ@@p§£mas@gmo¢owmls%lmva, or halogen;
(hydroxy-C1.5-alkyl)-C1.5-alkoxy, 1-glyceryl, 2-glyceryl,
2" hydroxy-3-methoxy- propox CH2-(CH2)m-NR31R32
R ppFRsIRTIES 1yREonsRy, %ﬁ%ia |§415ﬁib%ﬁo>t§}ﬂ@f[ﬂﬁ%%h Yrifpetaeiginoxy, or
ha?o (pl 5-alkyl)-piperazin-1-yl)-ethoxy, 2-[4-(2-hydroxy 25
y)-piperazin-1-yl]-ethoxy, 3-piperazin-1-yl-propoxy,
3 [4-(C1.5-alkyl)-piperazin-1- yl}-propoxy,

%E@M@W&@é{@hp'lﬂ?@é%@ IL-RIRPOXY, §&P®@%§§PB:’6 16@9Mdroxy~{)z 5

3 -morpholin-4-yl-prop OXéb % e -3- carboxyllc acid)-1-y1]-ethoxy
a”f@é)z&ndr@ékxlca et @5 Ie%?fé?)t@l?ﬁ gthaxpoxylic cid) - y! methyl,

2&(%@0@@%%%«9@@0&@ acidy 5'53\, thoxy Zv{(@y{y@“%%éaq&rh@xs'@ammo
1-yi]- ethox 30 [(pyrrolidine-2- ~carboxylic

d C1.5-alk
i Ll Bthoneg LA RIAe ooy SR8 G o akyiaster) 1-yi-ethyl, 3
ﬁ&ﬁﬁﬁ@-@ é@fb@ﬁ%?ﬁy gaid- I‘i‘yﬂFB%‘BWrO'@Rﬁié’h&ﬂh@l@%‘é’moxyho acid Cis

oxy, 3-[(azetidine-3-carboxylic

(3- hydro pyrrolidine)-1-
Fa;tqqn E&ng @q@egac%@&(gwﬁcacﬁpad) 1-yl-methyl, (pyrrolidine-3-

yl N-&:y, [y ne- /
%%ogéf&o% %ﬁgg%%x”y?ﬁéﬂcﬁ?@;‘é e 5Boxyio. acic)- -yl

m@ﬂmﬁyr%}fa‘ﬁ@%ﬁwﬁwz\%4@@5%1@% té?ﬁtﬁs)r)w}csﬁaﬁw! 2-[{pyrrolidine-3-

captiRytioliding:2rcathaxylic gﬁp@yWJdme%@&w&ma%e@ CAERREEer)-1-yi-
acid C1 5- alkylester) -1- 1]

etb,yf(z%@w@ RYRRofase quhq ;ﬁ@&dx&r@ﬁﬁ%ﬁd&@#ﬁﬂ@ftﬁ%ﬁ@boxyhc acid

CiYIERPBENk) 2-3MiBa:hy drKsri R MR HAROXY did)- 1 -yi]-pro 3-
1O CI}?Z CO 1R323-carbamoyi-propoxy, el @-1-yll-propyl

[Py K@E%nér@ﬁﬁmaﬁ%ﬂ)pr@ﬁ&y (o5 RGBT ICAHPARRY) propsy rrolidine-2-
cm@%ﬂcc%@wQm%rwﬁﬁl@%?w%Kﬁéﬁ@W@Xﬂ@d Cq.s-alkylester)-1-yl-

acid)-1-yl]-2-hydroxypropox azetidine-3-carboxylic acid
D RS2 HS Sy s 2 RN oy TR carb Al CHIOH)

CrRCRE B progery:a; Nlroskd- iy mobiine:3:careexy lihpaidxy-C,.s-alkoxy, di-
C1-5-alkylester)-1-yl 10 propoxy 2-hydroxy-3-[( %pyrrolldlne -2-carboxylic
(PR B! 2 5By - 3! OARINUIne S QHASYYiic cRYOTORY-5-methoxy-

predoxalkgesterdn)- PramR? 22 nyioslidinlRy-ethoxy, 3-pyrrolidin-1-yi-propoxy,
2-piperazin-1-yl-ethoxy, 2-[4-(Cis-alkyl)-piperazin-1-yl}-ethoxy, 2-[4-(2-hydroxy-
ethyl)-piperazin-1-yli-ethoxy, 3-piperazin-i-yl-nropoxy, 3-[4-(Cq.s-alkyl)-piperazin-1-
yll-propoxy, 3-14-(2-hydroxy-ethyl}-piperazin-i-ylj-propoxy, 2-morpholin-4-yl-ethoxy,
3-morpholin-4-yi-proboxy, 2-[{azetidine-3-carboxylic acid)-1-yil-ethoxy, 2-
[{azetidine-3-carboxylic acid Ci.s-alkylester)-1-yll-ethoxy, 2-[(pyrrolidine-3-carboxylic
acid)-1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxyiic acid Ci.s-alkylester)-1-ylj-ethoxy, 2-
[{pyrrolidine-2-carboxyiic acid}-1-yll-ethoxy, 2-[{pyrrolidine-2-carboxylic acid Cis-
alkylester)-1-yfl-ethoxy,  2-[(2-hydroxy-pyrrolidine)-1-yil-ethoxy,  2-[{(3-hydroxy-
pyrrolidine)-1-yl}-ethoxy, 3-[{azetidine-3-carboxylic acid)-1-yij-propoxy, 3
[(azetidine-3-carboxylic acid Gi.s-alkylester)-1-yil-propoxy, 3-[{pyrrolidine-3-
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hydroxy-pyrrolidine)-1 -yl]-propoxy,

W ¥ENGNs:3-[(3-hydroxy-pyrrolidine)-1-yl]- propoxy, PCT/IB2006/050850
2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,
2-hydroxy-3-[4-(C1.5-alkyl)-piperazin-1-yl]-propoxy,

2 hydroxy-3-[4-(2-hydroxy 15 ethyl)-pipe razin-1-yl]- propoxy
hydroxy-3-morphofin-4-yi-propoxy, -NR 31R3z -NHCO-R
Ca@ﬂéyt@@gq NH@@WV(&E@Y&H‘(@% BRI, Corlsyiesten) 11

M glﬁﬁﬁe@%gcﬁﬁ(@&r@%ﬁﬂmﬁ% [ pyrroindme -2- carboxyhc
H2-(CHRINHCOR34, (CHNCH(OH)-CH2-NH

acidclips@lpraiREIRBIORPG CRn %hxémmw%ﬁ@@mﬂ Ry, B[

hyéﬂmw&mimany stapeEhyl, @ﬁﬁﬁﬁﬁb—%—%@ﬂx@@%@@ﬁhﬁdﬂ%ﬂ -propoxy,
hydro xymethyl-ethyl, 2-C1.5- alkox prop
5eé §§ opy? SRR GREXY. 5 (élyl; ngV‘¥PVOP0XV S-(e-

hfdéakg@ﬂqﬁc@m&@ ek carb@@ﬂp@ﬁk@%}%ﬂ%b@%{mew&zemme 3-
oxyethyl, or 2-( 25 aikyicarboxy) eL( Rgz repres
AR AN -5 ST e Ao raraPEroggld  Cre

aihytéétér}’lydjiﬂlgﬁwd}oﬁ@)ﬁ:rmﬁﬂyﬂOXZGMFm?IBWWﬂm;@ﬁ@@%m@oxyhc acid)-1-

ropylamino, |sopropylam|no n lamino, or dlmeth a, ino; 9

R
Yirdp RS hy%" KYRyTL IRy vt %q%%@hw Crs-a ?kyiebier) 3-yl}-

pms&oﬁamnﬂmﬁmym@qﬁwwhﬁﬁ@@m@tﬁw@m@@tﬂyh -yl-propoxy, 2-hydroxy-3-
2-methylamino-ethyl, or 2-dimethylaming-ethyl; k re resents the integer 1,
(Y BPAETE RARRAIIG e ieger LERI P RBHESAHIREOROBY 2. o3[

hyeReRFesySbNElrRgenyGofoplsy, or halogenydifoxpcacualiguiriianalrrolidine)-1-yl-

Isomers such as Opth&”{@UI‘e ena tiomers, mixtures of enapntiomers

PQRRKKYs racBFRLREE: S l'-:%éré’ RIRRRSY of ?ééﬁr?fe%’efaz’” 1-yl-propoxy,
2&§ﬁ¥©&gﬁ8}p¢@@@g@:&@t%:@ﬁmﬁusﬂfﬁmb?@ﬁyereomgamqug hydroxy-
well as salts an olvent complex sSucn com S, d

TR PR GES M DB At TGOt HErTR B opory,  -NRUR
-hamauticat BonDBSiio-HSMREING ATANCHIOHS ORiNeEB0RE°,  -OCH:-
(@P4 2 Rhpuggsstically Seceplabie CATRl NHMSORY,  -CHa-(CHa)-NHCOR™,
~(CH2)nCHOH)-CHz-NHCOR®, -OCHz~(CHz)m-NHCOR®, or -OCH.-CH(OH)-CH.-
NHCOR®;

R* represents hydrogen, methyl, ethyl, 1-propyl, 2-propy!, 2-hydroxyethyi, 2-
hydroxy-1-hydroxymethyl-ethyl,  2-Cis-alkoxyethyl,  3-hydroxypropyf, 3-Cis-
alkoxypropyl, 2-amincethyl, 2-(Cis-alkylamino)ethyl, 2-(d§-(C1-s~alkyi)amino)ethy!,
carboxymethyl, Cr.s-alkylcarboxymethyl, 2-carboxysethyl, or 2-{C1.5
alkylcarboxy)jethyi;

R represents hydrogen, methyi, or ethyl;
R*®  represents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxyethyl,

2-methoxyethyl, methylamino, ethylamino, propylamino, isopropylamine,
n-butylamino, or dimethylamine;
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In yet another aspect, there is provided a compound as defined above, or
a pharmaceutical composition as defined above, for use as a
medicament. 20 In still another aspect,ghere is provided the use of a
compound as defined above for the preparation of a pharmaceutical
composition for the prevention or treatment of diseases or disorders
R*asspeiaieetvi ' 'W%ﬁf .25 icular .
_ e?ﬁébgodimer?{[v o] t%gbﬁwg\gﬁﬁ)ﬂ’ relates to' t me%imgﬁ?\?ﬁhﬁs gﬁgggqugmethyi,
dimethy GIHNaR et Wharainees ik RsathHiamigergthy broxg-Gitnsthikgmino-ethyl;
2,3-dihydroxypropyl, di-(hydroxy-C, 5-alkyl}-3..5-alkyl,
-CHz-(CH2)k-NR3'R32, (azetidine-3-carboxylic acid)-1-yf-methyl,
K repraseiiisctedaiBegyiib acard; 5 alkyiester)=1-yl-methyl,
m p@;{(@@éﬁ@mﬁegn@gp)gyggzgcid}-l-yl)-ethyl, 2-[(azetidine-3 30 carboxylic
acid C1.5-alkylester)-1-y1}-ethyl, 3-[(azetidine-3-carboxylic acid)-1-y1}-
N ref&SANS Raeiged€arboxylic acid C1-5-alkylester}-1-yl}-propyl,
(pyrrofidine-3- carboxyiic acid}-1-yl-methyl, (pyrrolidine-3-carboxylic acid
. Cl.5-alkylester}-1-y4- methyl, (pyrrofidine-2-carboxylic acid)-1-yl-methyl,
R Wéﬁ(’ﬁ%ebiqﬁmﬁb-ﬁé ¥, O apgRylester)-1-yl-methyl,
2-[(pyrrofidine-3-carboxylic acid)-1-y1}-ethyl, 2-[(pyrrofidine- 3-carboxylic
acid C1-5-alkylester)-1-y1}-ethyl, 2-[(pyrrofidine-2-carboxylic acid)-1-yf}-
anGe RN SHOBRINEIMAIH oSYRE a8l OPECalkyfeuies)-endjiioimgrs, mixtures of
enabtltomeRlidines- sarbaedinarid)- 1o Upyrrefidine-3-carboxylic
. acid Cl.5_—aikyles%-%§%ﬁ§%§))/l,J?ff&(gi;/ér?g |(I¥?r%é%2-car g)%lc or* gia sreomers,
diaSiReRMeHc FBReMEiREy ABHdRERIES bk Wiasteigomeric racemates, as well as
sait® Hrdlkylester | stfeh % ; i SCC-NHRS
R e o A Aol s
5-afkoxy, hydroxy-C2-5- afkoxy, di-(hydroxy-Cl-5-alkyl)-C1.5-afkoxy,

in angiesrapreglydesye Shytrdrps-ampHaryspepe, cO¥abtsiidA2Bmprising a

corMYRBAREL Ash¥LRiiding 5% 0xY, 3-pyrrofidin-1-yf- propoxy, _
n%iperazin-l-yl-geét’k%(%\?ez- 2%(%1 20 98%%‘?9%%%@%&9@%(2
WO 2006/100633 PCT/IB2006/050850 10
In yRydeetirindbpagaragiard-yy-eliovited-BIRSARUNY-BLRMed above, or a
h %%ﬁgujﬁgflk %pl ‘erazm-%lg]-propoxy, _
PhagmacBUfCRH GRS YRR EY BRFSo P 2$RAFB RoMEdioAtBedxy
3-morpholin-4-yi-propoxy, 2-[(azetidine-3-carboxylic acid)-1-y1]-ethoxy,
in still another aspect, there is provided the use of a compound as defined above
for the preparation of a pharmaceutical composition for the prevention or

treatment of diseases or disorders associated with an aciivated immune system.

ii). A particular embodiment of the invenfion relates to thiophene derivatives
according o embodiment i), wherein R° represents hydrogen, ‘hydroxy-Cs.s-alky!,
2,3-dinydroxypropyl,  di-(hydroxy-Cs.g-alkyl}-Crs-alkyl,  -CH~(CHg)i-NRE'R%,
{azet':dine-’s#carboxyﬁc acid)-1-y-methyl, (azefidine-3-carboxyiic acid Cie-
alkylester)-1-yl-methyl, 2-[{azefidine-3-carboxyiic acidy-1-yll-ethyl, 2-[{zzstidine-3-
carboxyiic acid Cy.salkylester)-1-yij-athy!, 3-[{azetidine-3-carboxylic  acid)-1-yl-
propyl, 3-[{azstidine-3-carboxyiic acid Ci.s-alkyiester)-1-yl-propyl, {pyrroiidine-3-
carboxyic acid_}-T-yi-methyl, (pyrrolidine-3-carboxyiic  acid Ci.s-alkyiester)-1-yi-
methyl, (pyrrolidine-2-carboxylic acid)-1 -yi-methyl, {pyrrolidine-2-carooxylic acid C-.



2-[(azetidine-3-carboxylic acid C1-5-alkylester)-1-yl]-ethoxy,
2-[(pyrrofidine-3 5 carboxylic acid)- 1 -yl]-ethoxy,
2-[(pyrrolidine-3-carboxylic acid C1.5-alkylester)-1-yl]- ethoxy,
2-[(pyrrolidine-2-carboxylic acid)- 1 -yl]-ethoxy, 2-[(pyrrolidine-2-carboxylic
acid C1.5-alkylester)-1-y1]-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1-y1]-ethoxy,
2-[(3- hydroxy-pyrrolidine)-1-yl]-ethoxy, g-[(azetidine-3-carboxylic
acid)-1-yl]-propoxy, 3- [(azetidine-3-ca?boxylic acid
C1.5-alkylester)-1-yl]-propoxy, 3-[(pyrrolidine-3 10 carboxylic
acid)-1-yi]-propoxy, 3-[(pyrrolidine-3-carboxylic acid
C1-5-alkylester)-1-y1]- propoxy, 3-[(pyrrolidine-2-carboxylic
s@eilévér-;q@y}tlwb@@kwB%(@megdméfwhm&ﬁvﬁﬁ%@d)-'11-y£}_-ethyl, 2-[(pyrrofidine-
- ier)~L-yil- -[(2-hydroxy-pyrroliding)-1-yi]-propox
8*%531['?% i )é¥%€%i] ! #ﬁb%)@ff )é-[f%/pyrm lsd?rze-ﬁic]:a%bopxyit% acig)-1-yi}-

3- hydroxy-pyrrolidi
et et EeyidroRy22cagdtayymetbisl-ilopeiky 163t61#2-GOMRBAB oy rrofiine- 3-

Caﬁ@%%’éi%l%%‘ﬁfi?@fﬁé@%é%%‘i(?%ﬁ%%gﬁ%%%%%%iN%é%lfgz-amwesmw-yn~

pr@ﬁl&zi&w@@wﬁ@w il S@ﬁﬁ)'”yg?bwomfox&[{pyrmiiﬁine~2-carbaxyi§c
acBrl(azetiding;3; ylicacid C1.5- alkyfesten;1-y1]-2- ropoxy, .

C:Za:hydrm? %[13-[ %%E(%?é%eggég%iylic a§£2§%ﬁzr{?t§?§w %yﬁ '%O'NHHST’
(Fiplird fé):%vzrbf_fa!n8-3§rMm{;c@mbﬁyamvm@):&aﬂﬁﬁﬂw@Woxy@g.s-
el 0o Y R eng o e Ll BLopos RIS 3 oy

[(pyrrolidine-2-carboxylic acid éster

me} rmm@-—%wrmlﬁﬁaéﬁf-yﬁmowm-ﬂ-yi~eth0xy, 3-pyrroligin-1-yi-
ro Sk S AROXY ! 0 ' '
P ytrom EEyalan s oopory IR LRSI SRRy 2142

2-hydroxy-3-[4-(C1.5-alkyl)-piperazin-1-yl]-propoxy,
2-hydroxy-3-[4-(2-hydroxy- ethyl)-piperazin-1-yl]-propoxy,
2-hydroxy-3-morpholin-4-yl-propoxy, -NR31A32, 25 -NHCO-R31,
-CH2-(CH2)k-NHSO2R33, -(CH2)r,CH(OH)-CH2-NHSO2R33, -OCH2-
(CH2)m NHSO2R33, -OCHr CH(OH)-CH2-NHSO2R33,
-CH2-(fH2)k-NHCOR34, -(CH2)"CH(OH)-CH2-NHCOR34,
-OCH2-(CH2)m-NHCOR34, or -OCH2-CH(OH)-CH2- NHCOR34 and
wherein R3, R32 R33 and R34 are as defined above in embodiment i). 30
iii) A particular embodiment of the invention relates to thiophene
derivatives according to embodiment i) or ii), wherein the compounds
represented in Formula WO 2006/100633 PCT/IB2006/050850 11
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() constitute the (1aR, 5aS)-isomer of the '
-trimethyl-1,1a,5,5a-tetrahydro-3- thia-cyclopropala]pent

w%é‘??\%)éﬁté\%.?%v) A preferred embodiment of the invention relatesﬁ {%ﬂfmnos/osossn

thiophene derivatives 5 according to erBodiment i) or ii), wherein the

compounds represented in Formula (I) constitute the (1aS, 5aR)-isomer

of the 1,1,2-trimethyl- 1 ,1a,5,5a-tetrahydro-3- thia-cyclopropalalpentalene
hyrravstRie W) Anseeitethdirtibaiient SfRReTRAMtoN TRIBRDG thidhhdfe-s-alkyl)-
pifBrAHYesS I}lBré%%fz'@%Q(é%B%c g&mﬂﬁfﬂsﬁiiﬁ-ﬁqmlp\‘ﬂiﬂ@? Mfrorphotin-

compounds represented “in'Formula {I) constitute a

4-5itaibemEn-2- P AT au iy R Atz st ther frefiedcid)-1-yi]-ethoxy,

2—?@9@?&%@%-@&%@7‘1%@OQCF_@'ateé&n’éQlﬂﬁ@%ﬁ?—ﬂ%ﬁ“%ﬁ@%@)iidine~3-

any one of embodiments i) to iv), wherein the compounds represente

carpamtitlaqiconsheiox3- b pHERIEE B XAl Geid davatplsyapten)-1-yll-
et‘f\d%(ge,feﬁﬁtﬁpﬁﬁmﬁ%%b%?%%ﬁ%ef}}E?&lfﬂﬁﬁ%{ﬁ&kﬁV,’pﬁ—e{@gﬁ@ mﬁ%carboxwic

according to any one of embodiments i) to vi), wherein R1, R2,

agihreSent alipdesiri: oY the P HreréyeranBybipieer thd]-ethoxy,  2-{(3-

oy g o g , i o
R P R YlLpropoxy. 8
[(aéﬁiégaﬂt?aq‘fﬁéﬁwgeou@% ixAmaltasieRcy ERiBBaRent of 3Py rroiidine-3-

cAINERYRN Zelates {9 tiapBePeHRHYAM RN BIEULINEIRANCRNE P - alkylester)-1-yi}-
embodiments i) to Vi), wherein R1 represents hydrogen, R2 represents a .
PiRRERY, grd Ry sidderepraserry i agidhr grolnPrepARsLfsl pyaraliine-2-carboxylic
a&eb j%ﬂ&@sﬁl@%iﬁvﬁ']ltﬂf?ﬂﬂﬁﬁ,esﬁqwiﬁﬁi%ﬂﬂﬂ%)ﬁqu—propoxy, 3-[(3-
according to any one of ' embodiments 1) to vi), wherein R' represents
hyjeragenRbdiegird skirirarAshoxy %@W@n@‘ﬁ@f@ﬁib’e@e’?ﬁ@ iEpYmEENY-propoxy,
-VE-R08EINROG38 PSELLEL08G(0788RMy 1 230 IUHRGIamRAMeNRIoxy, 3-(2-
the invention relates to thiophene derivatives according &;&;\g{ pne of
“Hyr

hHDREIRS T30 Q) IPFRRSIYR 3 rédredefmb Hybtbldt, y-Ci-8-l(azetidine-3-

R T e e add Ce
alisgetitfine13vdafnbyg IRy BipRaxy, 2-hydroxy-3-[{pyrrolidihe-3-carboxylic  acid)-1-
yl-propoxy,  2-hydroxy-3-[(pyrrolidine-3-carboxylic =~ acid  Ci.s-alkylester)-1-yl]-
propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid}-1-yll-propoxy, 2-hydroxy-3-
[(pyrrolidine-2-carboxylic  acid  Gi.s-alkylesten)-1-vii-propoxy,  2-hydroxy-3-[(2-
hydroxy-pyrroiidine}-1-yi}-propoxy, 2-hydroxy~3—[(3~hydroxy~pyrroiidineM -yl}-
propoxy, 2-hydroxy-3-pyrroiidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yi-propoxy,
2-hydroxy-3-[4-(C.s-alkyl}-piperazin-1-yi}-propoxy, 2-hydroxy-3-[4-(2-hydroxy-
ethyl)-piperazin-1-yl-propoxy,  2-hydroxy-3-morpholin-4-yl-propoxy,  -NR®'R*,
-NHCO-RY,  -CHa-(CH2)-NHSO:R®,  -(CHo)CH(OH)-CH-NHSO,R®,  -OCH,-
(CHo)m-NHSOR®,  -OCHCH(OH)-CHz-NHSO,R®,  -CHu-(CH2)-NHCORY,
-(CH2)nCH(OH)-CHz-NHCOR*, -OCH+(CHa)m-NHCOR®, or -OCH-CH(OH)-CHe-
NHCOR® and wherein R*", R*%, R® and R* are as defined above in embodiment

i),

iy A particular embodiment of the invenfion relates o thiophene derivatives
according to embodiment i} or i), wherein the compounds represented in Formula
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5 alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic acid)-1-yl]-ethyl,
W2 {{Ezetdine-3- carboxylic acid C1-5-alkylester)-1-yl]-ethyl, PCT/IB2006/050850
3-[(azetidine-3-carboxylic acid)-1-yl]- prppyl, 3-[(azetidine-3-carboxylic
acid C1-5-alkylester)-1-y1]-propyl, (pyrrolidine-3- carboxylic
acid)-1-yl-methyl, (pyrrolidine-3-carboxylic acid C1-5-alkylester)-1-yl-
(Rt (Y E AL (A8, CoRRINMIG RS b ME N lirimethyl-1 12,5, 5a-tetrahydro-3-
(pyrrolidine-2-carboxylic acid C1_ 10 5-alkylester)- 1 -yl- m ethyl,
thiz-ryolesnanadadreristssB Casaiigi)-ethyl, 2-[(pyrrolidine- 3-carboxylic
acid C1.5-alkylester)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid)-1-yl}-
_ethyl, 2-[(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-y1]-ethyl,
Vi3 pRRSIRITRE- EBRAsHAR abid)the -yiYsoHoN 39(pirtoliginBLR AR e ivatives
acReiftind 2ortinissiRnelyl]- S Ry WRd M RIEIBE eI i resented in Formula
acid)-1-y1]-propyl, 3-[(pyrrolidine-2-carboxylic 15 acid
()coBsiikyiocies) (1 35]- RIPYI TP (O - CORROTREY GO AfHRstranydro-3-
mrégs}gmgzggg])pgﬂgry@%ﬁ@gﬁm@roxy, C1.5-alkoxy, fluoro-Cl-5-alkoxy,
hydroxy-C2-5- alkoxy, di-(hydroxy-Ci.5-alkyl)-C1.5-alkoxy, 1-glyceryl,
2-glyceryl, 2-hydroxy-3- methoxy-propoxy, -OCH2-(CH2)m-NR31R32
v) ZRYBRldinek VERIRmA Y el Lyl iRRo e tB P S 2R oI Orivatives
2-[4-(C1.5-alkyl)-piperazin-1-yl}-ethoxy, 2-[4-(2 20
a FORG- BBy SIpEraZATRY 1Eiﬁ83§/,'éﬁbi¥fér§%¢fﬁwiﬁl%|§@ﬁwounds represented
A niner , . L
Ty o B lgxadazols S el
3-morpholin-4-yi-propoxy, 2-[(azetidine-3-carboxylic acid) -1-yl]-ethoxy,
viPARZREIBeRs AR @niie deith Mtlop-BlkyIBS R YRR EOXY thiophene derivatives
2-[(pyrrolidine-3- carboxyiic acid)- 1 -yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic
aceE D ARy @nefeyod mdeiey ) Ag hyrvhgrrimtiasexprunds represented
in %@'%@ﬂ&'b?@lﬂ%@ﬁt@tg@@%%Bﬁ@ﬁ%@%ﬂfﬁ]@%@d%@zole derivative.
C1.5-alkylester)-1-y1]-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1-yl]-ethoxy,
2-[(3- hydroxy-pyrrolidine)-1-y1]-ethoxy, 3-[(azetidine-3-carboxylic
viigcid)-dryidrrigpembctilezetidinanicaibanibie afithios to thiophene derivatives
C1.5-alkylester)-1-yl}-propoxy, 3-[(pyrrolidine-3- carboxylic, .
aCLAMNIAg, 19-5IHeRE Sl @APeReschrioXflic Wbrrein R, R, and R” represent
hyd#ogmekylester)-1-y1] 30 propoxy, 3-[(pyrrolidine-2-carboxylic
acid)-1-yi]-propoxy, 3-[(pyrrolidine-2-carboxylic acid
C1-5-alkylester)-1-y1]-propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yi]-propoxy,
viid- b3dter premayrselidinBbdmnHnRIOPE® invention relates to thiophene derivatives
2-amino-3-hydroxy-2-hydroxymethyl-propoxy, -O-CH2-CONR3'R32,
aCEUHASBAI GPSKY STPEREBRGR AHBA oy WISk 3[EPIReeNts hydrogen and
R20ABHORGIRRATAR2A/GRO850 13

ix} Another preferred embodiment of the invention reiates o thiophene derivatives
according to any one of embodiments i) o vi), wherein R’ represents hydrogen, R?
represents a methyi group and R* represents an ethy! group.

X) Another preferred embodiment of the invention relates {o thiophene derivatives
according to any one of embodiments i) to vi), wherein R’ represents hydrogen, R?

represents a methoxy group and R* represents chiorine.
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hydroxyethylcarbamoyl)propoxy, -OCH2-CH(OH)-CH2-NR31R32,

woshiR#Rlidine-3- carboxylic acid)-1-yl]-2-hydroxypropoxy, POT/IR2006/050850
3-[(azetidine-3-carboxylic acid C1-5- alkylester)-1-yl]-2-hydroxypropoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylic actd)-1- yl]-propoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylic acid C1.5-alkylester)-1-yl} 5

xz)gﬁgmg ér‘%ﬁ%é%ﬁgﬁa&nﬁ”o“dme o %arlggﬁr g% % quiznophylx]\g Servatives according
to Ghp eileyiassenbadirtleptanpry. & ;walensin3itZepresents hydrogen, hydroxy-Ci.s-

ai&Yhy&égxyﬁgéj%&ﬂ%f ﬁ,}gyy Cir-selipilrs-alkyl, -CHa-(CHa)ieNR®'R™,
(aZeniiiex-Capyerafithin- 1ad:@mp9kyné’ﬁﬁwromz”eﬂmg@aztaa&mwmpoxmd Cis

OV SIEC, S PRSISTILYROBOY ) i azetine.5-
ca%tg]m@wyg’mmo?hﬂglkﬁwkmwaefwRﬂﬁazt;ené&ﬂﬁr@@daajoagmb acid)-1-vll-
wherein R31 and R32 ar efined above | odime Xl rthe

DB HEHEAFIRE et BORMLTBE 1 hp AP VL IR 5 ine-2-
ca#m?]% ofa@&;ipcdﬁlnsie@wé ar?qggwbrmnermwhefamﬁglr@pr@@@nt@xdammer) 1yl
15 0X 5-a ihydro

mgmﬁécf%g}oﬁ%ea&ﬁ?%ggt k@fzix ({ag&w N%rﬁ@ne 2-carboxylic acid Cq.

%W?liﬂﬁmﬂlyiaQ@Opyﬂrﬁﬂl@thﬁLB%éﬂmx@EeadiﬂP‘i}}ﬂ?t—hhyw@[(pyrroildane-
3%85%@7@? Cle i er)é% %,Fe?té é‘i 02% E()%‘X ' {f} Cr% 8)%5~carboxyiic acid)-1-ylj-

etﬁyli 5zatlsgyescbatifﬁey3balﬂmﬂxﬁ1ﬂaaawlmew;’»azawmﬂrmampbwu BrO{pyirolidine-3-
tidine- ic ac er
R B RREAG  PYTS IRy - CARORI cEs mseldgsier- -1
pr@éyﬁ afiyl 9§tﬁtﬁ)rtﬁmemeﬁwbdﬂyﬁtof@nﬁﬂﬁcw}bppw aci]idyrytiicietbyi-carboxylic
rrofi rbox Ifc |d Cl -alkyl ap
aé)c{pyrr%#“dﬁr%"g SﬁFﬁ xyT 35358)0 yI] et ?ég@mﬁ@ﬂ%1&rboch€o NHR?,
d)@l—ﬁf]ai-iksd?ﬁe‘xbﬁfgﬂ? eﬂwiri?xi(;g@{ glfajw fﬁm’m?@q:@aikoxy hydroxy-Cop.s-
cid)-1 et 2 oxylic a ster)-1-yi
NN EA e 3 AT 1) GRUSE. - 28y ceh Y T ydroxy-5-
n@t[rﬁpxm‘rdmﬁ carbbuyiic sig- R\ desterdilyl Hueploxy, 3-pyrrofidin-1-yi-
rrof |ne20arb I|c cid)-1- yl, rrolldlne C rb I|c
D, o RGN T TS, - R AR BRpra- T YR, 2142
hyﬁb%y(@ﬁ@)}mﬁﬁaws%ﬁ@iﬂawsBWW@HW@MNR%F{&Q{& s-alkyl)-
X 5- alkoxy, 5- alkox dro -C2- 5 al
PR iy ERORR) - e AU P58 SCaN S S ot stopoxy, 2-morpholi-
42dhythoxy:- %mwprawomﬁzagﬁzmwﬁammync acid)-1-yl}l-ethoxy,
zgf’”o'éé” Ayl Py ldin- Ly D O O 2 YRS AR Y- B rroiciine-3-
carboxyiic acid)-1-yl]-ethoxy, 2-[{pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yli-
ethoxy, 2-[(pyrrolidine-2-carboxyiic acid}-1-yli-ethoxy, 2-[{pyrroliding-2-carboxyiic
acid Cis-alkylester)-1-ylj-ethoxy,  2-{(2-hydroxy-pyrrolidine)-1-ylj-ethoxy, 2-{(3-
hydroxy-pyrrofidine}-1-yll-ethoxy, 3-[{azefidine-3-carboxylic acid)-1-yl}-propoxy, 3-
[(azetidine-3-carboxylic acid Cy.s-alkyiester)-1-yl}-propoxy, 3-[(pyrrolidine-3-

- carboxyiic acid)-1-yl}-propoxy, 3-[(pyrrolidine-3-carboxylic acid Ci_s-alkylester)-1-yl}-

propoxy, 3-[(pyrrolidine-2-carboxylic acid)-1-yli-propoxy, 3-[(pyrrolidine-2-carboxylic
acid Ci.s-alkylester)-1-yij-propoxy, 3-[{2-hydroxy-pyrrolidine)-1-yl}-propoxy, 3-[(3-
hydroxy-pyrrolidine)-1-yij-propoxy,  2-amino-3-hydroxy-2-hydroxymethyi-propoxy,
-O-CHz-CONR®'R® | 3-carbamoyl-propoxy, 3-(C+.s-alkylcarbamoyljpropoxy, 3-(2-
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alkyl)-piperazin-1-yl]-ethoxy, 2-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-ethoxy,
WO09i8p633n- 1-yl-propoxy, 3-[4-(C1-5-alkyl)-piperazin-1-yl}-prapos2006/050850

3-[4-(2-hydroxy WO 2006/100633 PCT{3B2006/050850 14

ethyl)-piperazin-1-yl]-propoxy, 2-morpholin-4-yl-ethoxy,

3- morpholin -4-yl- propoxy 2-[(azetidine-3- carboxylic acid)- 1 -yi]-eth oxy,

hydr iRardsaimisasy CLeralkyie AheteesRee
y2 [(pyrrolidine-3- carbo gllc aC|d) i-yl]-ethoxy, 2 pyrrolldlne -3- carboiy?zeﬁdme S

CaERGXIC 5- amgueér&ba YOERPURYS ROy rrofid @é@@w&mxyhc acid GCis-
alkHdvi-ot 2%&&@6?8‘595&? 2LHRPIE B RIEVESIE N IE  acid)-

ethoxy, 2-[ OXy-pyIro d|ne 1-yi[-ethox
VBB cr BRI Y TobERORS S BRbime. PeitboGle-alkylester) -yi}

préseky1-yih H?BQMW@MH@@&&FQS%WE aa@ldF% Mﬁ}%&éﬁ%@ b-nydroxy-3-
-yl]-propox yrrolidine-3-carboxylic acid)-1 -yi]-propoxy,
HPKpoiiding %%E*émjmc @@@Cl@@lﬁﬂ%@é‘iﬂ)ﬁﬁyﬂrﬁﬁéﬁ@xys 2-hydroxy-3-{(2-

hve RQVEHD cid)-1-yl
ysrﬁgréghgjmg@eigr%%ﬁﬁ%g C1.5- allibg/%éster) %ylﬁ Spi%/droxy pyrrolidine)-1-yil-

PraRs vy oA Yo cYERIid: hrobBigr 84y 8- r%rm&(@pyﬁdw@ﬁf@zmﬂ}yi PrOpOXY,

73] It { 0poXxy, » rox\ Y v
S S D0 o s

ethy i RR AR e ArBATREYIR ASpORY) (wa&y?dfawi@hwi&a%émmmmpo&y NRS‘R32

-NHRSHRTH R WHe RANRBAR3 % 8- Hazeidingrelosanonyisagidiment i),
-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid C1_5-

alkylester)-1-yi]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic

xii AR in & eRFRRRIMh Y HE RSN RIBI LIRS eARBXHN B8 W rivatives according
C1.5-alkylester)-i yI] propoxy, 2-hydroxy-3- [(pyrrolldlne -2- carboxyllc

0 )90 |95 SHBRY CETRRIFoXy - B0 R pYiirddine -iBarBEkRC dRresents hydrogen,
hy@rbaazadjsyge& -1-y4-g|] yERYOXY R Bxy-C 1 s-alkyl)-Crs-alkyl, -CHao-

droxy-pyuy dlne) -1-y1]-propoxy, o _
C%.ymé( “[(3{RyEESDS rﬁﬂ[@@p@;i@ yECidioldkynethyl, (azetidine-3-carboxylic

2 hydr Qe RETeding Lyl BRQDOXY. [ Zhwelan-3-RIRerRain QY- -
a02 h dgco%xggym (C1.5- glkyl) p?erazng 1-yi]-propoxy, o )ét%?ﬂ Pethyl, 2

déﬁ%?&z -SGIRPXNiFIrGRR etryBIRERSRN I irlhsky, 3-[(azetidine-3-carboxylic

acrRhy orphofinAertinferPsyreb iR 3188 -NHCQRALABE. 1-yi- [
p)far%g%mnd RB[IZ% as deflneé abxc?\lle in embod|m1e%nt i) %5 xm% yli-propyl

A rerRERARMIBO AR bR fHhtiofPerRiding ﬁl%’f@rﬁ“c acid  Cis
atmwy%yameyng t@;&w@n%@%@m;m@ntwdpmwhw R®yrrolidine-2-

gresents rgldr
carb xyhc acid Gis- alky}ester} 1-yl-methyl, 2-[(pyrrolidine-3-carboxylic acid)-1-yi}-

ethyl, 2-[{pyrrolidine-3-carboxylic acid Ci.s-alkylester)-1-yll-ethyl, 2-[(pyrrolidine-2-
carboxylic acid)-1-yll-ethyl, 2-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yi}-
ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1-yl}-propyl, 3-{{pyrrolidine-3-carboxyiic acid
Crs-alkylester)-1-yil-propyl,  3-[(pyrrolidine-2-carboxyiic  acid)-t-yi}l-propyl,  3-
[(pyrrolidine-2-carboxylic acid Cis-alkylester)-1-yi-propyl, -CHe-{CH2)-COOH,
-CHz-(CH2)n-CONR®'R®, -CO-NHR®', ~(CHg)nCH{OH}-CH2-NR*'R®, hydroxy, Ci.s-
alkoxy, fiuoro-Css-alkoxy, hydroxy-Cas-alkoxy, di-(hydroxy-Ci.s-alkyl)-Cis-alkoxy,
i-glyceryl, 2-glyceryl, 2-hydroxy-3-methoxy-propoxy, -OCH-(CHo)m-NRY'R%, 2-
pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-1-yi-propoxy, 2-piperazin-1-yi-ethoxy, 2-[4-(Cy.5-
alkyl}-piperazin-1-yl}-ethoxy, 2-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-ethoxy, 3-
piperazin-t-yl-propoxy, 3-[4-(Cs.s-alkyl}-piperazin-1-yll-propoxy, 3-[4-(2-hydroxy-
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alkoxy, di-(hydroxy-C15-alkyl)-C1.5-aikoxy, 1-glyceryl, 2-glyceryl,

wobHgH9esa3- methoxy-propoxy, -OCH2-(CH2)m NR31R32, pcr/ms2006/050850
2-pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-i-yl io propoxy,

2-piperazin-1-yl-ethoxy, 2-[4-(C1.5- alky) piperazin-i-yi]-ethoxy, 2-[4-(2-
hydroxy-ethyl)-piperazin-1-yl]- ethoxy 3-piperazin-i-yl-propoxy,
4-(C1.5-alkyl) erazin-1-
et DR PR O MDY et PRETO Y bl aogRBgEg:viPropoxy,
2-Banefeheirsd v apRXyadd| azgﬂqdm&yca@%ﬁ@m@ S-yarethodls acid Cis-
WO 2006/100633 PCT/I82036/0508 0 152 azetdlne 3-ca ﬁf x¥| aﬁoxy 0.

aligylestgiiy | sktisPINRF 1 -eth SIAPY IlBﬁd?h@ 9§Y BxylicHt
pyr}-@tbmeﬁs%ﬁms@h@ne detarborylic apidsstebyalkyliestro-yil- @tﬂpwfohdme 2-

lid h lid
Gaaé&%r{géaé?ﬁzés@ PGy Aa S Rrso OO RIAER 1 reAlgsten) -V
etRd{$,5 hydrqa-pydeigingrbiidlreshaxyl| tasstidineBeabowlipyrrolidine)-1-yil-

et%%;g}g_l’a'} g%%?ﬁéyﬁcégégi dé?ff{%i%?%- éggg%grgogg%gtldme 3-carboxyiic acid
C asiglrodianoparyprolioxyrolidieysreaniingic-asithGdyiie-aititbstepiiovisoxy, 3-

Gk e U T

cé%ﬂé&ﬂ(ﬂ&@@)pwa&@%y[} [AEspexitidd(3-t8rboxyiic acid Cy.s-alkylester)-1-yl]-

oo e, SO bRERS . CHE Rk Toldine - Ty

pramt?amgsammpca%yaf&y@awmpm@mg})mmw 3-(B>-CH-CONRYR® 3-

drox Icarbamoyl)propoxy CH2 NR3'R32,
agtv:[ é’%o’f:%rboxyuc aC|d) ﬂ%& gi FOPOXY, 3-(2-

hsﬁfﬁmﬂwﬁﬂm@wmm tﬁ)?l @aﬁwgé)ﬁfﬂ()ﬂ}s@%w%m%mpeﬂazeﬁdme -3-

Xy-3 rro 3-carboxylic aci

ARGy S AT A AR BIORE S 2R Rapic  add  Cas

ail@pﬁwamy) -3~ W@Wmmpﬁﬂgﬁ %dwh%xyﬂn@?@;ﬁ(}rfbmh)p;@mﬁmoxyhc acid)-1

roxy- idi car IC acl ester r X

VBRI o 1 RPN S ST BROR: | o0 bR Een-1yn

prb;ﬁt}'ﬂ!pxw&md&E{}ppymaildm@)-dayﬂapybpomld) 1-yl}-propoxy, 2-hydroxy-3-
P S, R S P By o1

hsﬂﬂwwm[df(@-)hmeGQW) piperazinFiygtbpyepd@rhgdroxy-pyrroiiding)-1-yij-
1 and RJ2 are.

2-hydroxy-3-m rop and where
P RN VBT RIEA R MBI, rtar e aipe fi-yipropoxy.
2mmmeque(f@k@-mmmpm@ams tglthiophexe, 2-hydroxy-3-[4-(2-hydroxy-
ethyl)-piperazin-1-yl}-propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, or -NR>'R¥,
-NHCO-R®' and wherein R*' and R* are as defined above in embodiment i).

1

xiiiy A further preferred embodiment of the invention relates to thiophene derivatives
according to any one of embodiments i) to x), wherein R° represents hydroxy-Coz.s-
alkoxy, di-(hydroxy-Gs.s-alkyl)-Cis-alkoxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3-
methoxy-propoxy, -OCHz-(CHzjm-NR2'R¥, 2-pyrrolidin-1-yi-ethoxy, 3-pyrrolidin-1-yi-
propoxy, 2-piperazin-i-yl-ethoxy, 2-[4-(Cis-alkyl)-piperazin-1-yij-ethoxy, 2-{4-(2-
hydroxy-ethyl)-piperazin-1-yli-ethoxy,  3-piperazin-1-yl-propoxy, 3-[4-(Cis-alkyl)-
piperazin-1-yll-propoxy, 3-[4-(2-hydroxy-ethyl)-piperazin-i-yll-propoxy, 2-morpholin-
4-yl-ethoxy, 3-morpholin-4-yl-propoxy, 2-[(azetidine-3-carboxylic acid)-1-yli-ethoxy,
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25 derivatives according to any one of embodiments i) to x), wherein R3
waepeesentss hydroxy-Cl-5-alkyl, 2,3-dihydroxypropyl, PCT/AB2006/050850
di-(hydroxy-C,.S-alkyl)-C1.5-alkyl, -CHZ+(CH2)k-N R31 R32
(azetidine-3-carboxylic acid)-1-yl-methyl, (azetidine-3-carboxylic acid
C,_5-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic acid)-1-yl]-ethyl, 2-

i idine-3- ic. acid &1-5-alkyl N:1- ethy, ; e R
2 gg[(%a%zﬂgil@hgngggggregﬁ%m 3%C%id)?Lﬁl%—%ﬁ)%%%éﬁ(?zneég?ﬁgy&cargbg)%yﬁ&m'dme 3
cabRKPIC SA8Ikye sYErphONypradipy e)idsirtibeaaxybsyticid Ci.s-alkylester)-1-yll-

igl)- 1yl reolidine-3-car ic agid = . i oy .
et ?B{Bﬁ@b‘ﬂé‘ Folidinend fa %—%%ét?owi g%ggg/_,l_%l_[#gg{ﬁg\idme 2-carboxylic

alkylester)-1-yl-methyl, (pyrrolidine-

aqisy rielidinédestabokic eldlea;-5-aky(@stegroy-metaiidine)-1-yl-ethoxy, 2-[(3-
Rlidinendzsasboxdic acid) -1 ; .
e Lot o 2 ool e (26 1-¥1-propoxy, 3
e EiHRyfestrDOKYIT]-ethGi 2- (pyr@iidiasterichrpbpyieaxsid)-1-y B-Bhyrolidine-3-
idine-2-car . ncich C1-Balkiestert-dyll-ethyl "
e e B ) e bR syt
Pragex\c B8 By risiste-£-paresiie 8q@yiroibpiencssrbbiin wdidng-2-carboxylic
5']- % Eé [“F;O‘l'i.“--nrbo .“’ 8“’5;| E “-:lj-ir "'”3"“

a-DgH%{? )éfz _cé%%sl&r?&g%a}ﬁfﬁyg%w& AAHRRIR)AFBROBky, a1
YEEZ)PC IO HYINRIGDRER, andiigiam RBIHAMRB deoaymethy-propoxy,
-cslefinedsahpye Fﬁ‘a@m@%%%ﬂ‘i&y;W%BBQg)e%ﬁ(‘tﬁ?E—ra%gg%%Qr’ﬁ Wg&b, 3-(2-

of the invention relates to thiophene '10 derivatives ac ing to

hysHexsbaREHRE I ANAMRER), whEteiHRBHIEreehisNRY R,  3-[(azetidine-3-

-C iy 12 3-8 , di=l Oy - .5-al }
A e oyl o S 2l O
aligrsiginel 3 lcarbysymeaERPOLY 5 - ek isstexy-Brilprewhgine-3-carboxylic - acid)-1-

idine-3- e acidh)-drylls eth - iding=3;carboxyl '
yl%ﬁ&%estgr)ﬁ%@l@%ﬂ? ﬂ%iﬁ(rggg’tbdﬁ%}%h ]%égﬂrg%)xyr;i%}g{cid)%'s Qﬁ@i@gter) 0
PrSRRIYopy: M lEP e elidpRyiccasP i - AR sterl-DAapamopyR- Nydroxy-3-

{(;ﬁc?wmm@ez%g%esemc a@e%1-ybmgi%]xyawgsliﬁipﬁ-ﬁf&ségijroxy-s-gaw

1. 5-alkylester)-1-yl-methyl, (pyrrolidine-2-carboxylic acid) -1-y et yl,
hy @ RSB ER B B8 bR ERREXYL. 5-alky| EsiOr Xy -mhéBytydroxy-pyrroliding)-1-yl}-

prén ,roﬁd%mw&ﬁﬁmkﬁwr%%&,2'&%&%9@3@1"&@@2&”%—propoxy,

acid C1.5-a 1]-ethyl, 2-[(pyrrolidine-2 20 carboxylic
2BV T-Etie 2 RIVVORRREAZ A rOkpTRRRY, C,_5-afkyIsdteny 13yl {2-hydroxy-
ethyl}-piperazin-1-ylj-propoxy, or 2-hydroxy-3-morpholiin-4-yi-propoxy and wherein

R*' and R* are as defined above in embodiment i).

xiv) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i} to x), wherein R® represents
hydroxy-Cy.s-alkyl, 2,3-dihydroxypropy!, di-(hydroxy-Cq.s-alkyDh-Cqs-alkyl, -CHs-
(CH2)-NR*'R*, (azetidine-3-carboxylic acid)-1-yl-methyl, (azetidine-3-carboxylic
acid Cis-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic acid)-1-yll-ethyl, 2-
[(azetidine—B—carboxyﬁ;: acid Cis-alkylester)-1-yll-ethyl, 3-[(azetidine-3-carboxylic
acid)-1-yll-propyl,  3-[{azefidine-3-carboxyiic acld Cis-alkylester)-1-yl}-propyl,
(pyrrofidine-3-carboxylic  acid)-1-yl-methyl, (pyrrolidine-3-carboxylic acid Cis-
alkyiester)-1-yl-methyl, (pyrrolidine-2-carboxylic acid)-1-yl-methyl, (pyrrolidine-2-
carboxyiic acid Cs.s-alkylester)-1-yi-methyl, 2-[(pyrrolidine-3-carboxylic acid)-1-yl}-
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ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1-y1]-propyl,

wosbRWasidine-3-carboxylic acid C1.5-alkyiester)-1-yl]-propylpcras2oes/050850
3-[(pyrrolidine-2-carboxyiic acid)-1-yl]- pgg(pyl, 3- [(pyrrolidine-2-carboxylic

acid C1.5-alkylester)-1-y1]-propyl, -CH2-(CH2),-COOH, -CH2-(CH2)rt
CONR31R3z -CO-NHR31, or -(CH2),CH(OH)-CH2- NR 31R32 and

wherein 25 R31 and R32 are as defined ab |n nt ).
e RIS R PEICARRGh o TR GERT AAEYS 1A NaFRlcine-2-

ca@@@xwweémmwlp@mwanm(mabemh@ctmamﬁymx)ame@@ Ryiester)-1-yl]-
et {%‘%eﬁ%eg&sﬁ% Iﬁ%%g%%wé lk%%\(ézg gp%?/%c)lzdme 3-carboxylic acid
Ct QQk@e@té@H);@b&sbml%?(wh@r@m@%mmms metfyl oB=-propyl, 3-

(TIOR854 Aty AR breH Bl B et s O R

-COMRIMIRP refatesapthionhene) ErivaliRERatcardingseasiyt ORE ofind R* are as
embodiments i) to x), wherein R3 represents CH2-(CH2)k-NHSO2R33,

defl EFEGH?'B?PE}N PR33, -OCH2-(CH2)m- NHSO2R33,
OCH2 -CH(OH)-CH2-NHS02R33, -CH2-(CH2)k-NHCOR34, 5

CH CH2-NHCOR34, -OCHz-(CH2)m-NHC
L oRATATGT (GHJEE 32 B0 & TR Aor b B3 AYHSh At o thiophene

&?fﬁt%@@b@t@ﬁ?@h@dmﬁﬂbh@(\dﬂ)é*ﬁbﬂtﬁwaspfﬁfar@dtgmboﬂ imentersin R
of the invention relates to thio erivatives a to
*%ﬁ%&&ﬁ%%ﬁ%’%n T BRI I8 RO ha b Sl -G -l
W%@H@ COMB@'EE&%@U@%@WM( NHSQRR3Bmethyl, (azetidine-3-
AR oHa NS BAR 28 RS [ R RIE e boxylic. acid)-1-y1
eM@H@q%@Hh@B%MU@@!@%c@CPﬂhZ £@ﬂ@)&m@d}1@@R&4hy€:j[ 3-[(azetidine-3-
CH 2-NHCOR34 an erein R31, R32 R3 R34 ar
AR o AL YU SRR e oS W eI ﬁé?.@ﬁwsé%f 141}
x@@;@rcﬂmt’@l&@m@ﬂa&ib@k@h&s{ﬁﬂﬂ as.Gaityl, ](gﬁftrtmeth@fl&;hrboxyhc acid Cs.
cIo entalen 4 .
5%*55?%% E % erﬁB [ge(% FOSRHIC 1 IRy (pyrrofidine-2-

cAaBosghteteaiy d:- §-dm@+e’§ﬂer ‘i -yl-methyl, [(pyrrohdme 3-carboxylic acid)-1-yi]-
et ?JOB-rﬁByIaJPS{Hgl -car g%ig gc@%ﬁ%iﬁ;@s@egn@%}eﬁwa}n% (pyrrolidine-2-
carboxylic acid)-1-yi}-ethyl, 2-[{pyrrolidine-2-carboxylic acid Cis-alkylester)-1-yl}-
ethyl, 3-[(pyrrolidine-3-carboxylic acid}-1-yli-propyl, 3-[{pyrrolidine-3-carboxyiic acid
Cy.s-alkylester)-t-yll-propyl,  3-l(pyrrolidine-2-carboxyiic  acid)-1-yll-propyl,  3-
[(pyrrolidine-2-carboxylic  acid Ces-alkylester)-1-yll-propyl, -CHz-{CHg)n-COOH,
-CHo-(CH2)n-CONRE'R®? | -CO-NHR®, or -(CH2) CH(OH)-CHx-NR*'R* and wherein
R* and R*® are as defined above in embodiment i).

xvi}) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i) to x), wherein R° represents di-
(hydroxy-Cy.5-alkyl)-Cs-alkoxy,  i-glyceryl, -OCHz{CHz)m-NR¥R*, -O-CHo-
CONR®'R*®, or -OCH,-CH(OH)-CH-NR*'R®, wherein R®' represents methy! or 2-
hydroxyethyl and R* represents hydrogen.
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1-{4-[5-(( aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia

WOoolopreRda[alpentalen-4-yl)-[1,2,4]oxadiazol-3-yl]-phenoxy}- proFam-206050850
(2S)-3-{4-[5-((1 aS,5aR)-1,1,2-trimethykt,1 a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-yl]-phenoxy}-propane-1,2-di
ol, 25 (2R)-3-{4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

xv@’%@ﬂf%[ﬂlgﬁﬂtﬁ@%ﬁd@ ErtigAg izl Std-RREE HOBREE 1o thiophene

diol, 1-methoxy-3-{4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1 2
dea\@gﬁeﬁe@@ﬁpgﬁmg tRig@Ny one of embodiments i) to x) wherein R’ represents

CEY alpjeesiaren-4-yl)-[icddlo @%‘g =Bn-Rbengpropan-Geh, - (CH,)
2- {@ 5:((1 aS,5aR)-1,1,2- trlmethy} 1,1 a,5,5a-tefrahydro-3- thia 30 = (CHz)m
e

ropalalpent Qﬁa“ﬁﬁ[@ﬁhﬁiaﬁﬁ%iz@yb] phenongﬁrf&r{?iﬁpho1\“"f(-7‘3f:334
é}echéﬂwibr% MHEASERES BBHL IHHMRIAAAE) or -OCH,-CH(OH)-CH,-

etrahydro 3-thi

N*&‘}@Rﬁ)roﬁ@fh\'ﬁé‘ﬁ‘t@‘l’é r5|:343 ﬂ}lFlFi AprRaaragsiina ahaoiy Rptepdimentd),

WO 2006/100633 PCT/IB2006/050850 18 dimethyl-(2-{4-[5-((1

as, SaP% 1,1,2- trlme I-1,1 a,5,5a-tetrahydro-3-thia- ]
XVWCI%B B%Ta}’ﬁht& %EW[f@Q%%’@a{dmiﬂ? pRERBYPNetRIAfaEMIAethiophene

getimethd-Gotdsiantd &> éﬁ Johé. Ztrimatndikb e padstayd®-thignerein R®

cyclopropala]pentalen- 4 -[ 1, 2, 4)oxadiazo

remwbm (Gt 5%3-.1{95@1;/1&6{&?(3’3” -CHz-(CHa)i-NHSOR™,
f@f&) (ol wmhﬂéﬁ% 5@%@1‘%3 JBSORS,  -OCH-CH(OH)-CHo-

2R aé@re R R ]S R HCOR™, -00H (CHn

N:eraamprédm eonvelopionalairentafe Rt widnddi? Aloxpdiaze and R are
henoxy} ethanol 1-{2,6-dimethyl-4-[5-((1

asé@%ﬁﬁ;&@?etimﬁﬁq}ﬁ‘%" %a -tetrahydro-3-thia- 10

cyclopropala]pentafen-4-yl)-[1,2,4]oxadiazol-3-yl}-phenoxy}-propan-2-0 1,

235)-3-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1
Xi §;g%qg@r ipahsge derivatives according to Formuta (1) are:

thia-gyglopremipgniafenidnibly 2. f loxarfz ekidandpesaxd-propane-
1,2- dloﬁéo 2R)- -3 Zpg -dimethyl-4-[5- ((1’}5% 5aR% 1,1,2- trlmethyl 11

CYQEQ%QQ%E@WH Eiard %ﬁl@p‘f‘mﬂ‘ﬁéﬁfﬁeﬁﬂmrﬁ? 2,4}oxadiazo

1-3-yd kphenoybprarpang- 4.2ifidhyls 142 Gaimatmddos(thia-
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a- tetrahydro -3-thia- cyclo pro pa[a] pe

Cyﬁ{%’ﬁﬁﬁﬁﬁjqﬁ”?‘ e AI0HasHRHOR YRR R % 2-01,
2-{2,6= Mﬁhﬁb@[@a@@ as, JatdetwitimetBykd teirahydro-3-thia-

glgp?fgégfr"’]‘%g{&gn 4- yl} [1,2,4]oxadiazol-3-yl}-phenoxy}-propan-2-ol,
(25)-3-{4-[5-({1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafalpentalen-4-yl}-[1.2 4]oxadiazol-3-yl}-phenoxy}-propane-1,2-diol,
{2R)-3-{4-[5-((1a8,5aR)-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yh)-[1,2,4|oxadiazol-3-yl}-phenoxy}-propane-1,2-diol,
1-methoxy-3-{4-[5-((1aS,5aR)-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yi)-[1,2,4]oxadiazol-3-yli-phenoxy}-propan-2-ol,
2-{4-I5-{(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5&-tetrahydro-3-thia-
cyclopropalalpentalen-4-yl)-[1,2,4Joxadiazol-3-ylj-phenoxymethyl}-propane-1,3-diol,
3-{4-[5-((1a8,5aR)-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yl)-[1,2,4]oxadiazol-3-yi}-phenoxy}-propan-1-ol,
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cyciopropa[a]pentalen-4-yl)-[1,2,4]oxadiazol-3-y|]-phenoxymethyl}-propan

wcshoadiRds 3-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-Yp&raB2006/050850
a,5,5a-tetrahydro-3-thia- 20

cyclopropala]pentafen-4-yi)-[1,2 4)oxad1§zol 3-yl}-phenoxy}-propan-1-ol,
(2-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1

a,5,5a- tetrah dro-3-thia- cycfopropa ntafen-4-
RN & DA Gy PRI e B 0 5e-tetraydro-3-tia-
cy%ﬂfpﬁxggpﬁﬁyhé?émyw[dl@ﬁm@cﬁm}@quﬁ}eﬁﬁ}a&m&amw

trimethyl-1

df@%f%\é! {@fééh%ﬁé“ 3 opropafafiki R 2R e BaAsIIAIBE; 25
cy#i wpi@«ﬁ*ferﬂeﬁ (1L [aR 8B ddiaZdrimgthphé by, benigrahydeo-3-

thla c clo ent n-4- 4 a,dla oI 3 -y nox th

rpho ?ﬁ %géi{ig % ‘giﬁpf iﬁ%}% e a% Xr% Us](%hs&
cy@lﬁ;ﬁ@é@{@}bﬁﬂf@t&rfv@éﬁd) [1,2,4]oxadiazol- ? %/i phinol I

t

B2 %@"ﬁ ety e%&ag@iggﬁa; Effg?gﬂ R BORAARY R -3-thia-
c@@ﬁ@é@{ﬁ?bﬁdi@?&;@«z@ﬁﬁ i. ; zxad;gvoi -3- yE] ph%noxy} ethanoil )

cyclopropala]pentafen-4-y xa |a;o en ro e

-amin {O£§ aﬁ)@ Me‘tihgﬁﬁ é 519(@7& Miath 1’355 Péér)aWyc}rgo thia-
cydipdetelapyaratsrtaiasn-[1,2 4 oxadiazol- 3 y! phenoxy} propan-2-ol,

cycloptgpalajpenialencty {gjfi‘&g%gg 5 ylkehepo-propy)dimetn

théa(Gytlopdipgtybdtielt Lo FaR)4)dxadime iy fi-bhenoxy}-propane-1,2-diol,

R TR e R et 1o S BG4 greaprahyclo-2-
thmlcybi@m@éyﬁp@ﬁw&ﬁﬂi@iaﬁ%R%kéa%dml?m&héﬁbxy} propane-1,2-dio!,

o R el e A98E 0 5 thie
c@@é@@@bﬂﬂﬂ@%éﬂﬁaﬂ) [1,2,4]oxadiazol-3-yi] pnenoxy} -3- methoxy propan-2-ol,
AP @mﬁ%@&fé@gﬁﬁj‘g R0 BLORERIRY s i
03&@ﬁﬁ’ﬁ@?@'@maﬂm@EW‘“W@%DI@%”WM@[ﬂ?rﬁm@ﬁﬂmam 1,3-diol,

i| i/ %]ﬁégbgﬁﬁﬁﬁ‘yﬁﬁ[g(? ié%%éﬁpﬁ%%ﬁ %%/&‘i 1a,5,5a-tetrahydro-3-thia-

CW;E)E&}M[@W%M@HH@'@p@@@d)am@qﬂ]—@;@ﬁ@xy} propan-1-ol,
e TSN M B o G & R AR 3 e
cyclopropajajpentaien-4- yi) [1,2,4]oxadiazol-3-ylj-phenoxy}-ethyli-dimsthyl-amine,
3-[3,5-dimethyl-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-5-((1aS5,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyciopropaja)pentalen-4-yi)-[1,2 4joxadiazole,
4-(2-{2 B-dimethyi-4-[5-({1a5,5aR)-1,1,2-trimethyi-1,1a,5,5a-tetrahyaro-3-
thia-cyclopropafalpentalen-4-yl)-[1,2,4joxadiazol-3-yl]-phenoxyl-ethyl}-morpholine,
3-{2,6-dimethyl-4-[5-({1aS,5aR)-1,1,2-trimethyl-1,13,5,5a-tetrahydro-3-thia-
cyciopropalajpentalen-4-yli-[1,2 4]joxadiazol-3-yl]-phenoxy}-propylamine,
(3-{2,6-dimsthyl-4-[5-((1aS,5aR)-1,1,2-trimethyi-1,1a,5 5a-tetrahydro-3-thia-
cyclopropalajpentalen-4-yi)-[1,2,4Joxadiazol-3-yl]-phenoxy}-propyl)-methyl-amine,
(3-{2,6-dimethyl-4-[5-((1a5,5aR)-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
cyclopropalajpentalen-4-yl)-[1,2,4]oxadiazol-3-yl}-phenoxy}-propylh-dimethyl-amine,
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15
Wotbdascslagpropalalpentalen-4-yi)-[1,2,4]oxadiazol-3-yl]-phenoREamepgbyasysse
rrolidine- 2-carboxylic acid, 1-(3-{2,6-diggthyl-4-[5-((I
aS,5aR)-1,1,2-trimethyl-i,i a,5,5a-tetrahydro-3-
thia-cyclopropala)pentalen-4-yl)-[ 1, 2, 4)oxadiazol-3-yl]-phenoxy}-propy

)-py li
B BRGNS AR |1 2-timethyi 1 185 Sactetrahydjo G-

thiatpyelopsrnrtrap)peatatey )Rt joxadiazol-3-yli-phenoxy}-propylamino)-

em%ﬁg@xadlazol -3-yl}-phenoxy}-propyl)-piperazin-i - y!]-ethanol,
2-amino-2-{2,6-di methyl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-i,1 a,5,5a-

tetraByighd- Qﬂﬁﬁ@?éoﬁ-’rdb&[&)&fmh’rﬁhQI%FPP[W)ZM}@RHHI‘réz%IL@%@E}ﬂbiﬁcﬁ 2-
triPRATIRADY =25 @é%ﬁr% @‘Hm@y@cﬁ;%‘%ﬁ%e%@éﬁu yl)-[1,2,4]oxadiazole,

aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tétrahydr
cycldﬁrb%&[@]‘ﬁé?ﬁ%!’é‘? &537(}1[&%5%’%@1éz%iﬂﬂl?i}hﬁhéri@(?}ﬁﬁﬁW@hxdﬁP -3-thia-
cy@%igcﬁiﬁ Bfhd Akt @r'?ﬁzt(‘)b/b"ﬁ s8R BY brsHERGIs by -propyl-amine,

a-te rah dro-3-thia-

cycltﬁjﬁ@p@&&mﬁt@]ﬁ%&ﬁ (0129 yorBaid zbi23tjpthwhdx{E-Sropyigifatagro-3-
thigyyeibybss %%&Q‘m‘f@){w’i%&é&%ﬁ‘)k yiasHReY sk cdhyiamino)-

a,5,5a- tetrahydjro 3-thi 2T oPY:
DF@V@Wbﬁa{’éﬂ’ﬂ)entalen 4-yl)-[1,2,4)oxadiazol-5-yl]-phenol, WO

2006(1,0Q6334 &m%%@%{@ig@&@ 2858 Qﬁ?%@%ﬂyﬁ%@ Sa-tetrahydro-3-

aS,5aR)-1,1,2- trlme@{ 5a-tetrahydro-3-thia-

thigyeusivapapaisspeaaianyhyi-b Adardisrslyiryhehengxettiinpy!)-ethane-1,2-
d;érr{%@ dimethyl-4-[3-((1 aS,5aR)-1,1,2-trimethyl-1,1
a,5,5a- tetragdro -3-thia

cyclobi@pRdisinatniAyh-({ 2%)BaRidz b2t MeHwioxy Srepdetpadydro-3-

thiz-cyclopropa Ipentalen-4-yl)-[1,2 4loxadiazol-3- henox ro rrolidine-
2/ mgthyl 2 -[3-((1aS, a)R[) 1,1,2-trimethyl-1, P{ 5p 5a- tetrszlat}hg)/drgy t%¥a

2- %Wmﬁentalen 4-yD)-[ 1, 2,4]oxadiazo I-5-yl}-phenoxy}-pro pane-
1,2- d10d33{é%6dﬂﬂaa’ﬁwh4[é3(ﬁé§%éﬁ$)i 5 bardrmevt b 5 5a-tetranydro-3-

a,5,5a-tetrahydro-3-thia-

th@ew@@ﬁ%@éﬁ%@mﬁym P Akareieesiyi-ghensrgxptapanyl tpyrrofidine-
3- ﬁ%ﬁjg; ig-4&ig-dimethyl-4- [3 ((1 aS,5aR)-1,i,2-trimethyl- i ,1
a,5,5a- tetrahglro -3-thhia 1

cyclopifpad @n%ﬂé%tww [9-2( h8SadB o159 ey bt s ARy dro-3-
thiecloyoRiBlopalajpentalen-4-y1)-[ 1,2 4Joxadiazol-3-yl]-phenoxy}-propyl)-piperazin-1-

yll-ethanol,

2-amino-2-{2,6-dimethyl-4-[5-({1a5,5aR)-1,1,2-trimethyi-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalajpentalen-4-yli-[1,2 4joxadiazoi-3-yl}-phenoxymethyl}-
nropane-1,3-diol,

(3-{2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropajajpentaien-4-yi}-[1,2,4]oxadiazol-3-yi}-phenoxy}-propyij-isopropyl-
amine,

(3-{2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropajalpentaien-4-yl}-[1,2,4)oxadiazo!-3-yi}-phenoxy}-propyh)-(2-ethoxy-ethyl}-
amine,

2,6-dimethyi-4-[3-({1aS,5aR}-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
cyclopropa[ajpentalen-4-yh)-[1,2,4Joxadiazol-5-ylj-phenol,
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and 3-(3-trifluoromethyl-phenyl)-5-((1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-

wdeligsias-thia-cyclopropalajpentalen-4-yl)-[1,2,4]oxadiazolgerHe Jdd6r0s0850
compounds of Formula (I) and their phwaeeutically acceptable salts can

be used as medicaments, e.g. in the foffm of pharmaceutical compositions
for enteral, parental or topical administration. They can be administered
for example, perorally

h bl dt
e T s A T B G A g r 03 thia-
cySEioNp S gpiialo mgsum@mtcmm?am@wweem?ﬂcﬂge form
o7 Injection solutions ar Intusio, 10N e orm
SR Rl R fe e an -5 tia-
Cy@@ﬂ@@ﬁéﬁ?@@ﬂ@lbﬁ@%ﬂﬂegﬂ aﬁf@@i 202018 wlxt}érpwhbeyf]am%pamany
erson sKi I Iitor
e e SR ¢ U I B4 oaraanydro-3-thia-
cyghilgi%md ;&%‘?ﬁé@Mt 2004, Iﬁemwm?T@ﬁqwmf Ayiddrepeiiee DE-diol,
ar | | eo n nce
by Dy A L A o E AT o A B ST ARy ar-3-thi:
cﬁmmmt H wm@mm@ybﬂb 33 gaigsxazm‘@f@myn?n@m?ﬂmw@mﬁmﬁdm
era | vajuable SuU INTQ alenjcal,a [e]8] ~
o B s o R R o AR o 5 thia

cﬁﬂbﬁr@pﬁqg gaReienmagprjale aq@kafaﬁ@mﬂ phknharmaesiitioatpane-1,3-diol,
adjuvants. WO 2006/100633 PCT/IBZOO6/050850 21 The pharmaceutical

mpositions comprising a compound of Formula (I) are useful for the

DYGVMQRM%Memm@%mWWBdBPMQ[S -ahsetiatet a5 8a-
act é{ une system |se %E %lsg(irder aret selected from
R B B ORI B ea b et SR e as Kicney,
I|ver heart, Iung pancreas cornea, and skin; graft-versus-host diseases
bro ht abou tation; autoimmune, syndro
R Bl O] R P St AL R R RAH AR BORgle salts can be
usb‘sﬁasasaédmmﬁtwmg dtse@@écand oicenativeacelitisapsorigsisitions for enteral,
hr|t|s 1 itis s h as Hashimoio's t roigit%s,

%%gqj & é’g% é)gu 18y can be administered, 107 example, perorally,
e.g. in the form of tablets, coated tablets, dragees, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically,
e.g. in the form of ointments, creams or oils.

The production of the pharmaceutical compositions can be effected in a manner
which will be familiar to any person skilled in the art (see for example Mark Gibson,
Editor, Pharmaceutical Preformulation and Formulation, IHS Health Group,
Englewood, GO, USA, 2001; Remington, The Science and Practice of Pharmacy,
20th Edition, Philadelphia College of Pharmacy and Science} by bringing the
described compounds of Formula (I} or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances, into a
galenical administration form together with suitable, non-toxic, iner,
pharmaceutically acceptable solid or liquid carrier materials and, if desired, usual
pharmaceutiical adjuvants.
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rhinitis, conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious

WOaliwitisiBe diseases including rheumatic fever and post-inféetinus2006/05085¢
glomerulonephritis; solid cancers and tgmor metastasis. 15 Preferably, the
diseases or disorders to be prevented or treated with the compounds of
Formula (i) are selected from the group consisting of rejection of

T%@ﬁ@%ﬁgﬁf%'gfgﬁﬁ%@% %szgvﬁ%m%ﬁg&“%rmuia (1) are useful

ft-versus-host s brought about by stem cell transplantation; _
fortheinprayestiymreaies kerinestiromdiseasesol dweismaspreiated with an

acﬁgﬁrﬁi'ﬁngﬁmgg%ﬁﬁgriatic arthritis, 20 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

SUHROMILJBERtONGL RIS SPENRERIRELANTURISIRENG IR, A PBNERRAg of rejection of

pharmaceutically active amount of a compound of Formula (I). 25 _
trangRimTRerersmpBint §iABSoritYea (1part Agupansreas, comea, and skin,

graRIBIRANORLMI R 8L: 08 BRYEEM XWKAYY QNIRtRG AU At ARG ! autoimmune

prevention and/or treatment of the diseases and disorders mentione

SYREFEIMEACESIERG Jo A pratatfid @ibetment B iespioEpson, IsarMGakE bowel
aigdasalegied Hom e aroup-cansisting QE 30 PAUNeSURRERSRA e atic arthritis,

corticosteroids, NSAID's, cytotoxic drugs, adhesion molecule inhibitors,
thysaisitise susiitaiand ashibiele sciivkmediiecaptor dpthYbeisiiopiel diseases such as
rhGEQMDIAIL A reraRightisV OngtIBE. 00833, PG T/ARZAAROSIRRAD infectious

22 Still a further object of the present invention is a process to prepare a )
ayspiERmYESutic Al TRARESsitidRtertisingneesRBeund®fahe Fafhulal®sbynfectious

oIGMERYOABBINLFOE IRFHYR BB BT MANRGHexEipients in a manner

known per se. 5 The present invention also relates to the use of a
compound of Formula (I) for the preparation of a pharmaceutical

Pz{é‘?@ﬂ&ﬁ@)}ioﬁwé’@i@@%@é@rdﬁ%@&%@n%"%@”t@ré’v@nﬁﬁ@e&@@ea@d with the

immunomodulating agents, for the prevention and/or treatment of the

COROEISRT TRsBibErS thanforRIBHER OO the BledBremmvFih afstpiection of

trdRRIOP O HHE SIS EMPEHN g9 Myk (Ihéirt SRAVBRJN ¥ IPersus-host
.the compound of Formula (I) as such. Any reference to a )

diseases brought about by stem cell transplantation; autoimmune syndromes

selected from rheumatoid arthritis, muliipie sclerosis, psoriasis, psoriatic arthritis,

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

The present invention also relates t0 a method for the prevention or treatment of a
disease or disorder mentioned herein comprising administering fo a patient a
pharmaceutically active amount of a compound of Formula (I}.

Furthermore, compounds of the Formuia {1} are also usefu!, in combination with one
or several immunomoduiaiing agents, for the prevention and/or treatment of the
diseases and disorders mentioned herein. According to a preferred embodiment of
the invention, said agents are selected from the group consisting of
immunosuppressants, corticosteroids, NSAID's, cytotoxic drugs, adhesion molecuie
inhibitors, cytokines, cytokine inhibitors, cytokine receptor antagonists and
recombinant cytokine receptors.
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compound of Formula (1) is therefore to be understood as referring also to

Wotgﬁmﬁ%%%ponding pro-plrugs of the compound of Formula (Np@$/382006/050850
appropriate and expedient. 15 The compounds of Formula (I) can be

manufactured by the methods given b , by the methods given in the
Examples or by analogous methods. Optimum reaction conditions may
vary with the particular reactants or solvents used, but such conditions

Stilla b dEEFmYB Sy & pdPsorRERfiRAlin IS BIREY t8uthePSBERfiEadtn Prepare a
phdthRsesatBse edraptRmb s ombeshnaulbthfihe pregrnFpMRNtONITAY mixing

be prepared according to the general sequence of reactions outlined
OHMM%MYMV%%M%%‘rﬁ%&&’éﬁﬁﬂ@s"i&dﬂiﬁd’@é%%’iw?ﬁﬂ%f&?f S€.

Formula (1) are described. 25 Compounds of Formula (1), wherein Formula

I ts a 5-thiophen-2-yl- [1,2,4joxadiazole derivati

(I) represents a 5-thiophen [ joxadiazole derivative agg_;]prenﬁﬂraeﬂ) tor the

ThE, REES&IHg W EBRD AP oreEEE R N8 1 SE LR FPSRALIS,S)

priglHRARPENZSPRa AvEENG Mo Mifstiaiomatpaoasagete waeidn combination with
trifluoroacetic acid, etc. at rt or elevated temperatures in, the pr /sence or

ONEPAISSYRER! JAMITRTES WIRING SEEIIS (06 IR RI IO RN Megi ient of the
didaeass(8ra dailadlaOhenivaed@ardrCO3, triethylamine, etc.),

tetraalkylammonium salts, or water removing agents (e.g. oxalyl chloride,
a carboxylic acid anhydride, POCI3, PCI5, P4010, molecular sieves, etc.)

THEiBradbh iR/ dadbaialfsd- leitvals fo- pr&aelian, WO 2O00QEOREIF Formula (1) that
PCT11S2006/050850 23 D. S‘Eﬁandig, V. R. W@ngakK. D. Ri;:,g,
CORNEENAUKY T . ADSBRMPAURA - 2040 TR Ajki 3. RiGDka Ry reference to a
colfaisti, o Naaakua(K iMiasdibrialahrauMicRhtad aMaser@ieniso to the
Pharm. Bull. 47 (1999), 120-122; R. F. P%;gainﬂ L. T rta( B. P. DePrez,,
COTESRRBEIRH LRI ABIB0GT) H80SOMBRNRAS \P' SF0lEHig L, £ @PBTopriate and
explvie, 5 D. S. Machado, R. M. Souto-Maior, Synthetic Commun. 29

(1999), 1437-1450; E. 0. John, J. M. Shreeve, Inorganic Chemistry 27
(1988), 3100-3104; B. Kaboudin,K. Navaee, Heterocycles 60 (2003),

TRZ86r3B8dhdd 3§ \Kaiula (1) can be manufactured by the methods given below,
by the methods given in the Examples or by analogous meathods. Optimum reaction
conditions may vary with the particular reactants or solvents used, but such
conditions can be determined by a person skilled in the art by routine optimisation
procedures.

Compounds of the Formula (I) of the present invention can be prepared according
1o the general sequence of reactions outlined below. Only a few of the synthetic
possibilities leading to compounds of Formula () are described.

Compounds of Formula (1), wherein Formuia (i) represents a 5-thiophen-2-yi-
[ ,2,4}oxadiazoie derivaiive, are prepared by reacting a compound of Structure 1 in
a solvent such as xylene, foiuene, benzene, pyridine, DMF, dichloromethane, acetic
acid, trifluoroacetic acid, etc. at rt or elevaied temperatures in the presence or
absence of auxiliaries such as acids (e.g. TFA, acetic acid, HCI, etc.), bases (e.g.
NaH, NaOAc, NaxCOa, K:COs, triethyiamine, eic.), tetraalkylammonium salts, or
water removing agents (e.g. oxalyl chioride, a carboxylic acid anhydride, POCIs,
PCls, P4O10, molecular sieves, etc.) (Lit: e.g. A. R. Gangloff, J. Litvak, E. J. Shelton,
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H30//SONH O\R' NH\ / Structure 1 Rz R4 ~.- R3 10 Compounds of

WOSHUE108633 may be prepared by reacting a compound of Struetuir as2omts0850

a compound of Structure 3 in a solventsyich as DMF, THF, etc. in the
presence or absence of one ore more coupling agents such as TBTU,
DCC, EDO, HBTU, HOBt, CDI, etc. and in the presence or absence of a

D.bgssraueiay tietiylaming, bum@é%?#%dﬂ%&?@&ﬁ@%%@ rﬁ-%éh 1443; T,

Hamze,J.-F. HernandeZ, 15 P. Fulcrand, J. Martinez, J. Org
Sugg(dol3) inakerably Erants litérdMaeaksite dboviytayd.2Nebaigoeadt. Ohia, T.

M&Ke T 1H32006/0R08R0 'ﬁc(@é%ig”’!zﬁgﬁ- G 'ﬁcﬁﬁaﬁ,%RQ? rtar, B. P.

HO Structure 2 St cture 3 Compounds of Structure 3 may be prepared by

Dépratinfed 86RHE0NEH S8R )4 TMRR-y@BxTlaMineriesiavef frs dafts Oliveira,
D.IBAFRIVEAHSUED 33 eIt IRlaRiPaBYihetic Commun. 29 (1999), 1437-1450; E.

O. John, J. M. Shreeve, Inorganic Chemistry 27 {1988), 3100-3104: B. Kaboudin K.
Navaee, Heterocycles 60 (2003), 2287-2292).

ch\/GHa

Structure 1

Compounds of Structure 1 may be prepared by reacting 2 compound of Structure 2
with a compound of Structure 3 in a solvent such as DMF, THF, etc. in the

~presence or absence of one ore more coupling agents such as TBTU, DCC, EDC,

HBTU, HOBt, CDI, etc. and in the presence or absence of a base such as
triethylamine, Hilnig's base, NaH, KoCGs, etc. (Lit; e.g. A. Hamze,J.-F. Hemandez,
P. Fulcrand, J. Martinez, J. Org. Chem. 68(2003) 7316-7321; and the liferature
cited above}.
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5 pyridine, etc. in the presence or absence of a base such as Na2CO3,
wAtAddsiethylamine, etc. (Lit: e.g. T. Suzuki, K. Iwaoka, N. lgganighbodiesosso
Nagakura, K. Miyta, H. Nakahara, M. %;1, T. Mase, Chem, Pharm. Bull.

47 (1999), 120-122; J. Cui, D. Crich, D-Wink, M. Lam, A. L. Rheingold,
D. A. Case, W. T. Fu, Y. Zhou, M. Rao, A. J. Olson, M. E. Johnson,
Bioorg. Med. Chem. 11 (2003),.3379-3392; R. 10 Miller, F. Lang, Z. J.

to R4 in Structures 1, 3 or{4, and in Fo a (1), fhese fulittionalities may
require temporary protection. Appropriate phstectiag grofips are known to
a person skilledHiytthe gyt a ; nclude e.g. al"benzylr a‘talkylsityl group
to protect an alcohol, avketal fo protect a diol, etc. #hese pyotecting
accQrding to standard 20 ethogdlology (e.g. T.
W. Greene, P. G. M. Wuts, Protestié Groups in Brganic WQ_,
450 25 Synthesis, 3'd Edition "Wiley New
York, 1991; P. J. Kocienski, Bftecting Groups, Thieme Stuttgart, 1994).
Alternatively, the desireg residuss R' to R4, in particular ,R3, may also be
introduced in later steps that follow the cyclisation of a compound of
Structure 1 by performing the above reaction sequence with suitable

ngﬁrﬁ&i[ﬁﬂﬁ 5 AHIRIEPEBAHRYI Sl SHEVEHS dy IaRgi Ay FeeRRsH¥eba bh&tructure 4

pounds of Structure 4 or their precursors are either commerciall

: . Ily
wibalkiBieor ardnfephreneastdiaifls proce RRERh SWRNAS gerthanc!. ethanol,
ppidied insthe artslde,camppund pf-pldpikie? rHay e PERRRI AL X a,COs, KoCOs,

reacting a compound of 10 Structure 5 with an aqueous base such as agq.

triREwlRMHAS LI, Bt KO, dic izl akid Wiekids &Y. Ireanisbh, bicNpdgkura, K.
VRAYEPL SUSRARMAET, EfhaNCh Metbaneindhil PElner suNiures thersofi 20-122; J.
Cui, D. Grich,'D. Wink, M. Lam, A. L. Rheingoid, D. A. Case, W. T. Fu, Y. Zhou, M.
Rao, A. J. Olson, M. E. Johnson, Biocorg. Med. Chem. 11 (2003), 3379-3392; R.
Miller, F. Lang, Z. J. Song, D. Zewge, WO 2004/035538; B. Kaboudin, K. Navaee,

Heterocycles 60 (2003), 2287-2292).

R?
NC
[N
R“//

RS

Structure 4

Depending on the nature of the functionalities present in the residues R' to R* in
Structures 1, 3 or 4, and in Formula (), these functionalities may require temporary
protection. Appropriate protecting groups are known to a person skilled in the art
and include e.g. a benzyl or a trialkylsilyl group to protect an aicohol, a ketal to
protect a diol, etc. These protecting groups may be employed according to standard
methodology (e.g. T. W. Greene, P. G. M. Wuts, Protective Groups in Organic
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H3C OH3 CH3 S OEt, OMe, etc. Structure 5 15 The compounds of
WORE@19633 are prepared by treating a compound of Structurer6 Ttk es/050850
non-aqueous base such as NaOMe, Na@Et, KO-tert.-Bu, DBU, etc. in a
solvent such as methanol, ethanol, THF, DMF, etc. or mixtures thereof
preferably at elevated temperatures. OH3 n H3C CH3 CH3 CH3 O OEt,

{co@ QFL OMey:elc. ctyre 5
SRS DEN O o S op RO oo

Thieagnghiteaibol PR éﬁ%@%@?@@waﬂﬁa@%ﬁ@@dﬁﬁlﬁ@@ﬁc@cf@ d3teinparticular
RN RIESRACELOfABasR &Y RAALELS Hiat AMANendMFci Q5B HF eaZc_ompound

thereof. In addition, the compound of ‘Structure 2 may alSo be prepared in

of PEHEIHER thidy RESIPPHBEdHR AR GIRSHON SEaHRIIWEr SUERDIRUPESCUISOrS

of /oy HImabove IspgtiansequencenGi3 CdOHBGES G Sdidfounds of
O O OEt, OMe, etc. Structure 7 Structure 6
Structure 4 or their precursors are either commercially available or are prepared

according {0 procedures known 1o a person skilled in the art.

The compound of Structure 2 may be prepared by | reacting a compound of
Structure 5 with an agqueous base such as ag. NaGH, ag. LiOH, ag. KOH, etc. or an
acid such as ag. HCI, TFA, etfc. in a soivent such as water, ethanol, methano!, THF,
etc. or mixtures thereof.
H.C CHg
CHg
S

N‘"’"'--.
/
OFEt, OMe, etc.

Structure 5

The compounds of Structure 5 are prepared by treating a compound of Structure 6
with a non-aqueous base such as NaOMe, NaOFt, KO-tert.-Bu, DBU, etc. in a
solvent such as methanol, ethanol, THF, DMF, efc. or mixtures thereof preferably at
elevated temperaiures.

CHs

HaC CHa
CH
S 3 CHa
S o=
—— S

o =

O
QOEt, OMe, etc, O
¢\OE’£, OMe, etc.

Struciure 6 Structure 5
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. Compounds of Formula (1), wherein Formula (I) represents a
wosihioRRess2-yl- [1,2,4)oxadiazole derivative, are prepared bypieagingdososso
compound of Structure 8 in 10 a solve% uch as xylene, toluene,
benzene, pyridine, DMF, dichloromethdne, acetic acid, trifluoroacetic
acid, etc. at rt or elevated temperatures in the presence or absence of
auxiliaries such as_acids (e.g. TFA, acetic acid, HCI, etc.), bases (e.g.
TR YR SIS Ko e HERRAR S, R AR B tructure 7

wisialts OmuratasteRIpeiinacrg e (ar0 Hisxalybeblatisler & qaubepistaeiNaH in THF,
.anhydride, POCI3, 15 PC15i P4013, maolecular sieves, etci&‘%it. e% see
digrale. PMe GnankaressRgIRS HR #IdSRhedie AR Ry RaJyECure 2 may

al20 Y 151ee33aGH HBRRSGI5HH0E stef praredids efftivgtitarBmaydepound of
preﬁgiraed Py rea,ctinﬂéiﬁ%)mpound of Structure 9 with a compound of
Stecliiigré WG OYEH SETIRIESFRHEME: in the presence or

absence of one ore more coupling agents such as TBTU, DCC, EDC, CHs

O

OFt, OMe, etc.

Structure 7 Structure 6

Compounds of Formula (I}, wherein Formula (i) represenis a 3-thiophen-2-yi-
[1.2,4]oxadiazole derivative, are prepared by reacting a compound of Structure 8 in
a solvent such as xyleneg, toluene, benzene, pyridine, DMF, dichloromethane, acetic
acid, triflucroacetic acid, etc. at rt or elevated temperatures in the presence or
absence of auxiliaries such as acids (e.g. TFA, acetic acid, HC|, etc.), bases (e.g.
NaH, NaOAc, NaxCOs, KCOs, triethylamine, eic)), tetraalkylammonium salts, or
water removing agents (e.g. oxalyl chioride, a carboxylic acid anhydride, POCl,,
PCls, P40+, molecular sieves, etc.) (Lit. e.g. see above).

H,o.  CHs

HyCee
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HN Structure 9 OH Structure 10 The compounds of Structure 9 may be
Wptepared i3y reacting a compound of Structure 11 with hydroX§EIBRIE6HrS0850
one of its salts in a solvent such as methanol, 10 ethanol, pyridine, etc. in
the presence or absence of a base such as Na2C0O3, K2C03,
triethylamine, etc. (Lit: e.g. C. D. Bedford, R. A. Howd, 0. D. Dailey, A.
GRS uhb VY Neleny R A KED'5Y: &re@a@f'&gréc‘(\ﬂ teriempM&sh of Structure 9
Chem. 29 (1986), 2174-2183, P. D ecr0|x More], P Pastour,
Wilkhfalee aRCCRNRS @iw@umﬁ@e)m(ﬁ(f@mmqu@?,@% BfertiBesete. in the
prBBaNes B3hEdIR TGS St aratimiblind Ag¥R<LA0EA886B3 Ty, DCC, EDC,
PCT/IR2006/050850 28 Depending on the nature of the functionalities
HBlddeditPRheGllidets NG R4 the SRIRAERES 8on BRBBNCEMIA(Ipase such as
tribiRORAMRRIPAIRS TARL I RU EID0aY. IRlECiotedRprRLate
protecting groups are known to a person skilled in the art and include e.g.
a benzyl or a trialkylsHgidgroup-tés protect an alcohol, a ketal to 5 protect a
diol, etc. These protecting gfoups may be employed according to standard

methodology (e.g. T. W. Gne, P. G. M. Wuts, Rrotective Groups in

Organic Synthesis, 3rd Eglition, Wiley New York, £991; P.gt Kocienski,
Protecting Groups, Thieme Stuttgart, 1994)0Al!e£|atively the desired
residues R1 t% %4 in -' i R3, may also be in d in later steps
that follow the cyclisagon of /A [
the above reaction segL >
of Structure 8 and 10, respectively. The compounds-6f ture 10 or
their precursors are either comfercially availabl&or are pre
according to procedures known to a person skilled in the art. 15 The

compound of Structure 11 be prepared by reacting the compound of
Structure 7 with a egim@grngl of Strlicture 12 in ayglygat gyich as ethanol,

The compounds of Structure § may be prepared by reacting a compound of
Structure 11 with hydroxylamine or one of its salls in a solvent such as methanol,
ethanol, pyridine, etc. in the presence or absence of a base such as NaCOs,
KoCOa, triethylamine, etc. (Lit: e.g. C. D. Bedford, R. A. Howd, O. D. Dailey, A.
Miller, H. W. Nolen, R. A. Kenley, J. H. Kern, J. S. Winterle, J. Med. Chem. 29
(19886), 2174-2183, P. Dubus, B. Decroix, J. Morel, P. Pastour, Annales de Chimie
{Paris, France} 10 (1975) 331-336, and references above).
MO, CHa

HaCm

S

J

Structure 11
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methanol, THF, dioxane, DMF or mixtures thereof in the presence of a
AR/ MfRs as aq. NaOH, ag. KOH, etc. at temperatures betwaefg9oandsosso

1001 (in analogy to B. Hedegaard,J. Z, Mortensen, S. 0. Lawesson,

Tetrahedron 27 (1971), 3853- 20 3859;"and the preparation of a

compound of Structure 5 above). Cl C H3 CiH3 0 H3C SCN O Structure

7 Structure 12 The (18,5%9-isomer of " . . ; 4
Depanaiier o tifidisies 8- HiadimrincRites Peserhimntissgidyas R o R in
SHRNFEEES Of coRMROUPG AT UGUrh b aMhsipremaers siatiinedi@n temporary

commercially available (+)-3-carene according to the procedures g%e‘pgl
PRlECHRAatiRP[RRYaSS RrPSHENIAITPHPE SR SN P GaRRIFOL. Filied in the art
arﬁzsgﬁ%ﬁ%%(@{ga@%\éV@ﬂ@Gél@@@{iﬁiﬁ@ﬂ@Bﬂﬂﬁﬁlﬁmt%Aeih’@hoi, a ketal to

Tkachev, Tetrahedron Asymmetry 5 (1994), 479-489; S. A. Popov, A. V. ,
PP 618, e B RS IRC I SOt S5 R9 STIROHES AC R g o standard
m&ﬁe‘ﬁg@g? f(t_%.bﬂ’ Phwpla@deﬁ’ﬁ@[tipg M +H)Aaearenetodivhevingdpe in Organic

procedures given in the literature (W. Cocker, D. H. Grayson, . :
S gt ECRIaT: (ROES) w2555 691 bihyiroROBSRKs RECtnG Groups.
TM@He Wit At dartP etioavskiidrfalshChies ddipziokaRi6E988) R §4- 288 particular

M. Walkowicz, H. Kuczynsky, C. Walkowicz, Roczniki Chemii Ann. Soc. )
ROHTAY FORSHBRUFHIPEPESE ! G55 SHaD R T AIRekiU A, HRIRBIRG, 02 compound
oM¥atewier 8o Npaisirhidg SiRmieny torRasmrkcehesttdnntiSegi &lenprecursors

Polonorum, 38 %19?%),1625-1633; A.V, Pol, V. % Naik, H. R. Sonawanef,s
oh i SABMRAHNGE QT B TS PEGs B4 LK THEN0 I SATRSHSS, T Structure
1 \or Yh&rabi@ecurstre Bagryanskayanandréialy Evathew Deteabesiepared according

Asymmetry 5 (1994), 479-489; S. A. Paopay, A. V. Tkachev; Synthetic
ARG S KpaHL 0 2895595 SR ReB Rt below. 15 The

compounds of the Formula (I) that base on the (1R,5S)-isomer of

2-[1-chloro-
The[ c%m%rcg)und of Struciure 11 may be prepared by reacting the compound of
Structure 7 with a compound of Sfructure 12 in a solvent such as ethanol,
methanol, THF, dioxane, DMF or mixtures thereof in the presence of a base such
as aq. NaOH, ag. KOH, etc. at temperatures between 20 and 100°C (in analogy to
B. Hedegaard,). Z. Mortensen, S. ©. Lawesson, Tetrahedron 27 (1871), 3853-

3859; and the preparation of a compound of Structure & above).

i CHg
/
CHj O
=
x
s e
g _
Structure 7  Structure 12

The (1S,5R)-isomer of 2-[1-chloro-ethylidene}-6,6-dimethyl-bicycio[3.1.0lhexan-3-
one ({18, 5R)-isomer of compound of Structure 7) may be prepared starting from
commercially available (+)-3-carene according to the procedures given in the
literature (e.g. S. A. Popov, A. Yu. Denisov, Yu. V. Gatilov, . Yu. Bagryanskaya and
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ethylidene}-6,6-dimethyl-bicyclo[3.1.0]hexan-3-one ((1 R, 5S)-isomer of
wOcHsseEE of Structure 7) may be obtained by resolving the PAGEIBRS06/656856

mixture of a compound of Formula (1), s one of its precursors, into its

pure enantiomers by a method known 20 per se to a person skilled in the

art, preferably by chromatography or crystallisation. Examples The

fQ}'OWK@:ﬁé@mW&%H@%‘F@ﬁeA@MN@W%théﬁﬂ?OH%ﬂi@ﬁmSth%S@ﬂﬂfov A V.

25 thereof. All temperatures are stated’in degrees’Celsius. Compounds
TrkaeheNashc e bomMARMR! (FSPVIMZP8rd48-NMR (75 MHz) (Varian

Oxford; chemical shifts are given in ppm relative to the solvent used;
multiplicities: s = singlet, d = doublet, t = triplet; 30 p = pentuplet, hex =
Theexacemalt S0aptef, Mt Aiurfgplét TBRY %aﬂr%ﬁﬂwétéﬁﬁﬁaﬁ@ﬁréﬂ -3-carene

fo%‘éﬁﬂdn {ie); f?bbbgd%s(FW'H\'W&QaE%r‘é’im@F(\ﬁlqgc%ﬁ@try UMD Grayson,
and DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 m, 120 A, gradient:

Tajrabosan 2jo61100888) PWlS%@%I&O%%@“W&b&OﬁW%% Watdtahowicz, K.

PigHibwal 0.04% itilugspagetiojagidh ovaah S¢ mg}n)gga IS@IVRN IWAIRowicz, H.
by TLC (TLC plates from Merck Slllca gel 60 F2 ) or by meltlng point.

Kusmitiinds Malsonfied dyasei shemipAe cSom s hiliefreirragm 41 (1967),

oAELY; m, .wangm%r@d'ﬂmw@naémce@nwwé\nwf%ewommw 0-F%giemion,
of formic acid) or5 by MPLC (Labomatic MD-80-100 pump, Linear
RepgraipGhastédor: ngao&’féomwma%%déﬁﬁﬁ 182551688; A.V. Pol, V. G.

Ngradiens 199 methanohi W@Fé%l%@[nﬁth@@% AoBrevigiions (@8 Popov, A.

used herelnzé pprox. approxmate 10 ag. aqueous atm atmosphere

Yighehisare Seruim SRR | BY b UBAIDE iGN tofmaYogriphiels Eeffahedron
AW@YMB nidRzolesPBY b 8sliazapigylal> 4 QunlssheensiMeketic Commun. 31
|

lohex Icarbodumlde
(2001), 233-243) and is exemplified below.

The compounds of the Formula (1) that base on the (1R,58)-isomer of 2-[1-chloro-
ethylidene]-6,6-dimethyi-bicyclo]3.1.0Jhexan-3-one (1R, 3S8)-isomer of compound
of Structure 7) may be obtained by resoiving the racemic mixture of a compound of
Formula (1), or one of its precursors, into its pure enaniiomers by a method known
per se {0 a person skilled in the art, preferably by chromatography or crystallisation.

Examples

The following examples illustrate the invention buf do not at all limit the scope
thereof.

All temperatures are stated in degrees Celsius. Compounds are characterized by
"H-NMR (300 MHz) or *C-NMR (75 MHz) (Varian Oxford; chemical shifts are given
in ppm relative to the solvent used; multiplicities: s = singlet, d = doublet, t = triplet;
p = pentuplet, hex = hexet, hept = heptet, m = multiplet, br = broad, coupiing
constants are given in Hz); by LC-MS {(Finnigan Navigator with HP 1100 Binary
Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um, 120 A, gradient: 5-95%
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DCM dichloromethane DEAD diethylazodicarboxylate 20 DIPEA

woaRRAweYt-ethylamine, Hi nig's base, ethyl-diisopropylamine poitisz006/030850
dimethylformamide DMSO dimethylsulrfzgﬁide DPPP

1,3-bis-(diphenylphosphino)-propane ethyl acetate 25 EDC
N-(3-dimethyiaminopropyl)-N'-ethyl-carbodiimide Et ethyl h hour(s) HBTU
0-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium . hexaflugrophosphate . ,
ACHAIB0R I JiCi b bIE DGR SERBRGA et 23 AiLimin). ta is
ghebromategraphyt LC- S dieplistebrivovatdgeapky ShiasgepatrémairyoMey melting
methyl WO 2006/100633.,PCT11B2006/050550Q.,31 min minute(s) MP
Shalt e e N e e o SRR
miB B 2r(§drenz otoaEie dowl 4ii B rieteametbyhaianigng.s % of formic acid) or
tetrafluoroborate TFA trifluoroacetic acid THE gﬁélié%dro ran it room

. f
oAl A OTORS: MR ACE Thingoah e Y B Lo HREFStEE: Ghmn: 350x18
miRY eEBREN P sy 1RO rejertienttimes, methanol in water to 100% methanol).

Abbreviations (as used herein)

approx. approximately

ag. aqueous

atm atmosphere

BSA bovine serum afbumin

Bu butyl

CC column chromatography

CDI carbony! diimidazole

DBU 1,8-diazabicylo[5.4.0jundec-7-en

bCC dicyclohexy! carbodiimide

DCM dichloromethane

DEAD diethylazodicarboxyiate

DIPEA diisopropyi-ethylamine, Hunig's base, ethyi-diisopropylamine

DMF dimethylformamide

DMSO dimethylsulfoxide

DPPP 1,3-bis-{diphenylphosphino}-propane

EA ethyl acetate

EDC N-(3-dimethylaminopropyh-N'-ethyl-carbodiimide

£t ethyi

h hour{s})

HBTU  O-(benzotriazol-1-yl}-N,N,N'N'-tetramethyluronium
hexafiuorophosphate

HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography

LC-MS liquid chromatography — mass spectrometry

Me methyl
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(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pental
ene- 4-carboxylic acid ethyl ester (Compound of Structure 5) H3C CH3 S
WO DEvigpNaH (7.0 g, 60% dispersion in mineral oil, 175 mraoly/isavasiesko
with pentane (100 mL) before it is susgended in THE (400 mL). The
suspension is cooled to OC 20 and a solution of ethyl 2-mercaptoacetate
(12.62 g, 105 mmol) in THE (50 mL) is added over a period of 20 min.
mie temperature ofﬁhm{@@gtion is maintained at 5- 10. Upon completion
%gﬁ[ addltlon the coaling is remov d stlrr is continued for 30
n soluion of (TSOAE) BrocshB e eORgRRGBeY
@hoethyl-bicyclo[3. adftzxan-3-one (S. A. Popov, A. Yu. Denisov, Yu. V.
ilov, I. 25 Yu. a and A. V. Tkachev, Tetrahedron
p%ﬁémmetry 5 (1995%%%& iﬁ%y S. A. Popov, A. V. Tkachev; Synthetic
IEdmun. 31 (2008;(28302n3piizzoR | - 7D Trindal) el BEHBBLIMR)US
added to the suqug%g%&gtéesulting mixture is stirred for 1.5 h at rt.
The mixture is filtered, the filtrate is concentrated to about 100 WO
T3b6/100633 PCT/P0OENRMSHSHFB2 mL, diluted with 1 M ag. NaOH (100
TRE) and extracted fufieg yitbrideM (150 mL). The extracts are dried over
rgla2804 and evaporated to furnish a crude E/Z mixture of {1-[(1
SR)-6,6-dimethyl 2Bk BIRGERE1 . 0Jhexylidene]-ethylsulfanyl}-acetic
satid ethyl ester (182tg)=asca brown oil. LC-MS: tR = 1.00 min, [M+1]+ =
13.'H 5 NMR 7.0 Hz, 2H both isomers), 3.67
S(2(1:?9\1 15.8 Hz, i Hg%rﬁaﬁ%é:rg)lssigﬁe %é%(;?é%de\] 15.8 Hz, 1H minor isomer),
13.68 (d, J = 15.8 Hi)in havenptrisoareg)ast4 (d, J = 15.8 Hz, 1 H, minor
tlsomer) 2.67 (dd, JGHh 1 8Ad1z, 1 H minor isomer), 2.60 (dd, J = 7.0,
19.4 Hz, 1 H major isomer), 2.58 (s, 3H minor isomer), 2.52 (s, 3H major
isomer), 2.36-2.32 (m, 1 H major isomer), 2.30-2.26 (m, 10 1 H major
mﬂwmw iSOMent 4.8 Gh- Qeﬁzh%‘ré 3.bhimippEiSeroYR 299 Giene-

=76Hz, 1H 1.30
CEA RO S B RE I DS 3 ST SH minor fsomen)
1.18 (s, 3H major

a) NaH (7.0 g, 60% dispersicn in mineral oil, 175 mmol) is washed with pentane
{100 mL) before it is suspended in THF (400 mL). The suspension is cooled to 0°C
ana a solution of ethyl 2-mercaptoacetate (12.62 g, 105 mmol) in THF (50 mL) is
added over a period of 20 min. The temperature of the reaction is maintained at 5-
10°C. Upon completion of the addition, the cooling is removed and stiring is
continued for 30 min. A soiution of (1S, 5R)-2-(1-chloro-(E)-ethylidene)-6,6-
dimethyl-bicyclo[3.1.0}jhexan-3-one (S. A. Popov, A. Yu. Denisov, Yu. V. Gatilov, 1.
Yu. Bagryanskaya and A. V. Tkachev, Tetrahedron Asymmetry 5 (1994), 479-489;
S. A. Popov, A. V. Tkachev; Synthetic Commun. 31 (2001}, 233-243) (12.83 g, 70
mmol) in THF (50 mL) is added o the suspension and the resulting mixture is
stirred for 1.5 h at rt. The mixture is filtered, the filtrate is concentrated o about 100
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isomer), 1.15 Is, 3H minor isomer), 0.89 (s, 3H minor isomer), 0.85 (s, 3H
major isomer). 15 b) A solution of Na (1.70 g, 74.8 mmol) in abs. ethanol
(75 mL) is heated to 60°C before it is treated with a solution of crude

WL {&B,BR3B6,6-dimethyl-3-oxo- bicyclo[3.1.0]hex- PCT/IB2006/050850
(22)-ylidene]-ethylsulfanyi}-acetic acid gthyl ester (18.2 g, 68.0 mmol) in
abs, ethanol (200 mL), The mixture is stirred at 750, for 20 min, then 20
cooled to rt, diluted with 0.5 M ag. NaOH (500 mL) and extracted with

R C M (45D witZQ0NNEY. Theoromigined i exirReis:are e thye WNaZTEM. (150 mL).

(hgé%jgé] gfgligzgﬁﬁﬁgﬁgf ﬁa escjgllr?dvg\?aj;:?org?é% ){Ieﬁ?n%i‘ﬁj ae crude E/Z mixiure

dietrahythp1 & tity-6yeldprefiafafpentaleneié{ Gar i kphe ae ded tbi \esidiany i -acetic

£ SR g A AN ey s SRR s 20 1a.

NIVARR, maﬁp 8d.22188 Hz IPHE52HAWAHSTRIY, I671@.3) =HS.8 Hz, 1H

r%af’ogl_% fr@)slga%) §4Jm 2ty L %41(H Yl O ddtnerts £ 24y 3H):0e72, 11

'1,2-Trimeth
@@5%@%@@3@h%¢0%1§ﬁr@péf&]ﬁéﬁt&léﬁﬁﬂ% £-&dridsyicdoit 19.4 Hz, 1

HGRMROURE,ef S eiUre; 2) WO 3006/ 1006331 & HH33006/99085(% 33 3H minor
H3C CH3 nLdHB S O OH To a solution of crude

13208 BaR A E 2 MR 89X E b Lréfrainaiors-thignajor isomer), 2.30-2.26 (m,
eyclepseprlalpentalenact-earheny it @id eshylestee (10Breindt Rdnmel) 2.00 (d

SRR T BRARR 7000 1 PocdblaM S B w4 =7

HrzatdH (28)ankgo ke ad. 2Dl ({tien= |§®<Mt6ﬂ%tmmilmemmlh DGV E1 BB major

zéBH??OFf‘%r%t § agidiieg o, Q&h%@’ﬁ%g o §H' ;l&%earj ddf'%’ 31 major

solutionh IS ex racted twice wit ese second ex rac
iggEebmbinded, dried over Na2S04, filtered and evaporated to

b) A soiution of Na {1.70 g, 74.8 mmaol} in abs. ethanol (75 mL) is heated 1o 60°C
before it is ireated with a solution of crude {1-[(1S.,58)-8,6-dimethyl-3-oxo-
bicyclo[3.1.01hex-{22)-ylidene]-ethylsuifanyi}-acetic acid ethyl ester (18.2 g, 68.0
mmol) in abs. ethanot! (200 mL). The mixture is stirred at 75°C for 20 min, then
cooled to rt, diluted with 0.5 M ag. NaOH (500 mL) and extracted with DCM (450 +
200 mL). The combined exiracts are dried over NaxS0,, filtered and the soivent is
removed in vacuc. This vyields crude (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5&-
tetrahydro-3-thia-cyclopropalalpentalene-4-carboxylic acid ethyl ester (10.5 g) as a
yeilow cil of 87% puritiy (LC-MS, UV 280 nm). LC-MS: ig = 1.11 min, [M+1]" =
251.14; 'H NMR (CDCls): 8 4.26 (9, J = 7.0 Hz, 2H), 2.95 (dp, Js = 18.8 Hz, J, = 3.5
Hz, 1H), 2.79 (d, J = 19.3, 1H), 2.37 (s, 3H), 1.89-1.84 {m, 2H}, 1.34 (4, J = 7.0 Hz,
3H), 1.12 (s, 3H), 0.72 (s, 3H).

(185,5aR)-1,1,2-Trimethyl-1,1a,5 5a-tetrahydro-3-thia-cyclopropalalpentaiene-
4-carboxylic acid (Compound of Structure 2)
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10 leave (1 aS,5aR)-1,1,2-trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene- 4-carboxylic acid (7.0 g)
as a yellow solid. LC-MS: tR = 0.95 min, [M+1]' = 22100. 'H NMR
WERE3)&8.04-2.92 (m, 1 H), 2.83 (d, J = 19.3 Hz, 1 H), 2.B01{spBik)i056850
1.91- 1.87 (m, 2H), 1.13 (s, 3H), 0.73 (8z3H). 15 Alternatively, (1
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopro-
pala]pentalene-4-carboxylic acid is also obtained by the following
procedure: To a solution of seditim (2.80 g, 122,mmol) in ethanol (400
mL) a solution of mercapto- acetic acid ethyl ﬁer|$14.64 g, 122 mmol) in
ethanol (40 mL) is added. The i ""ﬁ%red %% 5 min before (1S,
5R)-2-(1-chloro-(E)-ethylidene6,6-di ) 20 bicyclo[3.1.0]hexan-3-one
(15.0 g, 81.2 mmol) in ethanol (4¢=FL)+s.added dropwise. The solution
B0C) and turns orange to brown. A fine
fiqued at rt for 1 h. Then, a solution of
sodium (2.24 g, 97.5 mmol) in ethd#bl (75 mL) is added rapidly and the
mixture is heated to 75C for 1 h. A 2N ag. solution of LIOH (75 mL) is
added and s_tirringﬁis 25 continued_at 75C for 2 h, then at rt for 16 h. About

)3 6 1158 WBRENOis rEiSRed 1ASARGY, e rdimGHMG mizareadelivtydro-3-thia-
oyith pvate £REhmlehant extracitd wilh BIGM 260 (Mb.B Theurganiel) in ethanol
act is washed twice with 1 . mlL).. The, comhined agueous . .
B AR S RO (R0 B 5 i RS g e 1
20661 B00633 RCT/1B2e0sHB06 50 03 ititee swifitvdiethidsStmel  3X30a4. solution

t@&tr&%@@%@%‘%@%ﬁr@%ﬁy%ﬁ ey 9%9]{% g 5&89%?(}8%%‘%%3: adding

remaining residue Is suspended in acetoriitrile, filtered, wash
CHagivsial Abetghigiiearrdien imeXiraRiRA Brivenvith gRieth &80 mL). These

CRBROUNG: 43 QRO kamBiRaR YRl taReigecarsialling BaWAe!. sv@skdted 1o
S,5R)-2@;$1-Chloro-eth-(E)- lidene]-6,6-di methyl-bicyclo[3.1.0]hexan-3-
l%%\ée(ﬁ &@umdd’ okg'ﬁrﬂﬂ?ﬁi@"?j CROpra-Estyahydie-g-thia-cyclopropalalpentalens-

4-carboxylic acid (7.0 g) as a yeliow solid. LC-MS: tg = 0.95 min, [M+1]" = 223.00.
'H NMR (CDCls): § 3.04-2.92 (m, 1H), 2.83 (d, J = 19.3 Hz, 1H), 2.39 (s, 3H), 1.81-
1.87 {(m, 2H), 1.13 (s, 3H), 0.73 (s, 3H).

Alternatively, {1aS,5aR}-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-
pajalpentaiene-4-carboxyfic acid is aiso obtained by the following procedure: To a
soiution of sodium (2.80 g, 122 mmol) in ethano! (400 mL) a solution of mercapto-
acetic acid ethyl ester {14.64 g, 122 mmol) in ethanol {40 mL) is added. The
soiution is stirred for 5 min before (15, 5R)-2-(1-chloro-(E)-ethylidene)-6,6-dimethyl-
bicyclo[3.1.0lhexan-3-one (15.0 g, 81.2 mmol) in ethanol (40 mlL) is added
dropwise. The soiution becomes slightly warm (approx. 30°C) and turns orange
brown. A fine precipitaie forms. Stirring is continued at rt for 1 h. Then, a solution of
sodium (2.24 g, 27.5 mmol) in ethanol (75 mL) is added rapidly and the mixture is
heafed to 75°C for 1 h. A 2N aq. solution of LiIOH (75 mL) is added and stiring is
continued at 75°C for 2 h, then at rt for 16 h. About 2/3 of the solvent is removed in
vacuo, the remaining mixture is diluted with water (250 mL) and extracted with DCM
(200 ml). The organic extfract is washed twice with 1 N ag. (100 mL). The
combined agueous layers are acidified by adding 2N ag. HC! and extracted three
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rac 10 a) To a suspension of (+)-3-carene (82 g, 0.6 mol) and CaCO3 (80

g, 0.8 mol) in water (300 ml-) and dioxan (600 mL) is added

N-bromosuccinimide (142 g, 0.8 mol). The mixture is stirred at rt for 1 In,
vl ateel viciswater (1500 ml-) and extracted with diethyl etherc(B@&:emd)s0850

The organic extract is washed with watgf (3x1000 mL) 15 and 5% ag.

Na2S203 (2x500 mL), and dried over Na2SO4. The solvent is removed

under reduced pressure and the crude product is purified by column
rheematogiapy ensilicas aulinoheithdexaesizid 008 over MgSO. and

1S,3R 456&?4 bromo-3,7,7- rimethgil_'-bicyclogf.,l.O]heptan,-B-oI_ ([48.3 0)
SEHRIGE solla. BT RV [ETE1S) "% HORIHPS D ABCHTIg,, figipd, washed
VZii8aliBiotral 2e8tcRiR0dohdlcridd.Ond& Mgh Macdukh) 14 giRel1B8 fitte ompound

B R AR 5 0
bicyclo[4.1.0]heptan-3-ol (58.0 g, 0.25 mol) in water (120 ml-) and

@@)@9%@7@9@1@@faad&ﬁd&éspg%éﬁéﬁs,é%ﬂngfwﬁ&%;Ef@ HFHLNG, 3

suspenion is stirred at rt for 18 h before it is filtered over celite. T{ie litrate
Q8 eVapFtaR I RiS Eduted pressure. The remaining solid is dissolved
in diethyl ether (650 mL) and washed with water{2x 1000 mL). The
organic extract is dried over NaRS0O4 and the solvent is removed in vacuo
to furnish 1-((1S,3S,5R)-6,6-diprethyl-bieyctgf3:1:6lfex-3-yl)-ethanone
(36.6 g) as a pale WO 200Q4/300633 32006/050850 35 yellow oil. 'H
NMR (CDCI3: 8 2.83-2.70 (m, 1H), 2 03 (m, 5H), 1.82 (dd, J = 10.0,
14.1 Hz, 2H), 1.16-1.13 (m, 2H), 0 95 (s,”6H). c) To a solution of
1-((1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hex-3-yl)-ethanone 5 (36.5 g,
0.24 mol) in DCM (700 ml-) is added 7@8% m-chloroperbenzoic acid (77 g,
0.312 mol) in portions. The reaction mixture is stirred at rt for 36 h before it

is_washed with 0.2 N aq. NaOH (1000 mL). The wash solution is .
AR BRI ORI, THo R rgarits 4Rt drenol) in

vetiied (BGT MUSQARabie ssirerils reraaved INYRsHR RddMisacetie 4 0.8
B0 0 SR0RE ety 10 Diyohfa L SN CIN SRS R Rracec
with diethyi ether (500 mL). The organic extract is washed with water (3x1000 mL)
and 5% ag. Na»S»0s (2x500 mL), and dried over Na,S04. The soivent is removed

under reduced pressure and the crude product is purified by column

chromatography on silica gel eluting with hexane/EA 4:1 to yieid (18,3R,4R,6R)-4-
bromo-3,7,7-trimethyl-bicyciol4.1.0]heptan-3-ol (48.3 g) as a beige soiid. 'H NMR
(CDCla): & 4.05 {dd, J = 7.6, 10.6 Hz, 1H), 2.48-2.36 (m, 2H), 2.20 (dd, J = 10.0,
14.7 Hz, 1H), 1.42-1.38 (m, TH), 1.36 (s, 3H), 1.02 {s, 3H), 0.98 (s, 3H), 0.90-0.80
(m, 1H), 0.72-0.88 (m, 1H).

b) To a solution of (15,3R,4R,6R)-4-bromo-3,7,7-trimethyi-bicycio[4.1.0iheptan-3-ol
(58.0 g, 0.25 mol) in water (120 mL) and dioxane {1600 mL) is added Ag,0O (156.4
g, 0.675 mol}. The resulting suspenion is stirred at rt for 18 h before it is filiered
over celite. The filirate is evaporated under reduced pressure. The remaining solid
is dissolved in diethy! ether (850 mL) and washed with water {2x 1000 mL). The
arganic extract is dried over Na,S0O, and the solvent is removed in vacuo o furnish
1-({18,35,5R)-6,6-dimethyl-bicycio[3.1.0]hex-3-yl)-ethanone (36.6 g} as a pale
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(hept. J = 3.5 Hz, 1H), 2.02-1.93 (m, 5H), 1.87-1.78 (m, 2H), 1.22-1.15 (m,
2H), 0.95 (s, 3H), 0.83 (s, 3H). d) A solution of acetic acid
(1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hex-3-yl ester 15 (37.85 g, 225

virgreok)/ intethanol (700 ml-) is treated with 2 N ag. LiOH (700pimt/ysIdee0s0s50
mixture is stirred at rt for 1 h, diluted wiglg water (600 mL) and extracted
with EA (2x150 mL). The combined organic extracts are dried over
MgSO4 and evaporated to give (1S,3S,5R)-6,6-dimethyl

y@!@é@l@{B MW@@%@@%@ 8 gasnale yglow 1alsANMR éﬁgql%}z 84d, J
.87-1. 7Oér6n); 4H), 123 1.20 (m, 20 H) 0.96

AT (%Héﬁﬂé)%%a B i P AHR (50 ) and DOM (120

mL) is added Cr03 (50 g, 0.5 mol). The mixture is stirred for 5 min before

S SOMGTE cOnIBIEA R TB) B2 TEHG IR eingad -stranone

(361D gn®RY mresidlie | mqammnm&m rﬁD)/anchaskmwmlzcﬁd\haqi (77 g,
d"ﬁ'g(:%gﬁ rgl 2)59‘#8 %nNr%l_mlﬁg% "{t' (%9 rP'T%r EE bef%re itis

separated organic p ase IS OVEI’ e solvent IS remove

vigsigeuwith gideNEs; %@B(éﬁﬁ@tﬁ%éb@?ela{’aﬂh@]h@mn B entastetstek with

U@H @“d"nwyla'ﬁ Q‘%J@g ésg ?ﬂ"ﬁ émrgcl:tg '2'"19;!28%10(\/ uq, and the
1.34-1.26 (m, 2H), 1.09 30 (s, 3H), 0.87 (5, 3H). WO 2006/10063

OB IDOBITRIES0 1R6\GEHS at8udpEHS PR NPT I hiy5505)-6.6-dimethyl-

m&%ﬁi@qnumwwl@ﬂeﬁ@smm@ washediguibneine rieuie USelin): s 4.04
dioxane (15 mL) is added methyl acetate (2.22 %4 30 mmoi). The
(BERhension s Btirdl ko 41 923(1 Haref B sbl%—ﬁon@f (15,5 ) 6,62-1.15 (m, 2H),

gBethaHicyEs(d 13hexan-3-one (1.24 g, 10 mmol) in dioxane (5 mL) is
added. 5 The reaction mixture is stirred at 65CC overnight. The mixture is

poured onto cold 10% ag. citric acid solution (75 ml-) and extracted with
ddEM BB Mb]). adwicommanic BXBECE e, avashetﬂmywmmmatﬁﬁ todcke\®y! ester

P0G 2 SR o SRRSO R gtz - T
roReKER Y &9 Eedak VefRfV\? ligurliiuied NWIR (GBCIERG el qud, extapd1gith EA
(ALY, H%@%%%@&% Rib 8%&% ) olid? d0er Figh&and Shporated

1.40-1.20 (m, 2H) H 0.81 (s %
to give (13S,3S.5R)- é 6- dlme’rhy icycio[3.1.0]hexan-3-ol (23.9 g) as a paie yellow

oil. "H NMR (CDCla): 8 4.23 (hept, J = 2.9 Hz, 1H), 1.87-1.70 (m, 4H), 1.23-1.20 (m,
2H), 0.96 (s, 3H), 0.81 (s, 3H).

e) To a mixture of pyridine {80 mL) and DCM (720 mL) is added CrQO; (50 g, 0.5
moi). The mixture is stired for 5 min before (18,38,5R)-6,8-dimethyi-
bicyclo[3.1.0thexan-3-of (11.5 g, 0.08 mol) is added. Stirring is continued at 1t for
2.5 h. The mixture is decanted from an oily residue, diluted with DCM {100 mL) and
washed with 2 N ag. HCI (3x80 mL) followed by sat. ag. NaHCO; solution (80 mL).
The separated organic phase is dried over NaSQOy4 and the solvent is removed in
vacuoc to give (15,5R)-6,6-dimethyl-bicycio[3.1.0]hexan-3-one as a paie yeliow oil.
"H NMR (CDCls): § 2.58-2.46 (m, 2H), 2.19-2.11 (m, 2H}, 1.34-1.26 {(m, 2H), 1.09
(s, 3H), 0.87 (s, 3H).



g) A mixture of the above yellow liquid (1.66 g, 10 mmoi),
triphenylphosphine (4.53 g, 17 mmol) and CCI4 (5 mL) in chloroform (15
mL) is heated to 65C for 1 h. The 15 mixture is concentrated and the
wedaimipdiesidue is stirred with pentane. The pentane is deszritselariekosse
the remaining residue is once more tregged with pentane. The pentane
fractions are combined and concentrated to leave rac-(1S,5R)-2-[1-
chloro-eth-(E)-ylidene]-6,6-dimethyl-bicyclo[3.1.0]hexan-3-one (1.9 g) as
sl mihsTdvisomatedias s usg G Bvihrspexsisie mwitRerH: ot mmoi, washed
rification. LC-MS: tR =.20 1.02 min. (1 aS,5aR)-1,1,2-Trimethyl-1,1
B R R0 B ARl R Bl s e B A eS8 1222 5, 30
niCapoined ofsSeusiture d Bl HAC W HB ntiBGis 1€ dn2 SaAsslidition «ff (15,5R)-6,6-
» ro-E)- idene)-6,6:dimethyls hi . exarn: 3-pne
T e Sa o AR el avoea
5 Hiageanien MiAHE (SEeistreafed v aghaabiL(e0B paLyeTmnto cold
T6501HR0 YR 20067100633 REd /1R200H(9908RET MiMUSIRkSHEES ). The

vigorously at rt for 2 In. Another portion of thioacetic acid S- cyanomethy

UERHIDOATS GETARSY A 29918 NEOAYS MOSSadagceyarorated to give
sligingisceantinirdder BR)-Pheeppotigrdmisisna-iscituset Wit 2daskons (2.45
NaOH and extrac;ed twice r\qith DCM. The prganic extracts are dried over

NEDBN AP A &S THE IR ANy BroWM Birlfiddlodenn e = 73,

10 186 k) angl teeadezi2aith? Ma NaQH gBimk)7Zhe, nixge isiheated 1040-1.20
ﬂwith 2 N ag. NaOH and extracted with

(%%{’?aégr(gsg%?élétlr%g{g?re)dried over Na2S0O4 and evaporated. The
crude product is purified by prep. HPLC (Phenomenex Aqua 30x75 mm,
JAHERRAD B HiaBSRIE utfa't 88U AST IRURASELINAR (452
155 BER) 1D Gfdhyiing sBareiadnydorslnia-kyatep s fd Spiortal h. The
15 rﬁ&?{égﬁ;@g&lﬁgiﬁé@m B2 BRI Y AeSie iR Tk WA, pentane. The
pentane is decanted and the remaining residue is once more treated with pentane.
The pentane fractions are combined and concentrated to ieave rac-(1S,5R)-2-[1-
chloro-gth-(E)-ylidene}-6,6-dimethyl-bicycio[3.1.0]hexan-3-one (1.8 g) as brownish
oil. This material is used in the next step without further purification. LC-MS: tg =
20 1.02 min.

(1aS,5aR})-1,1,2-Trimethyl-1,12,5,5a-tetrahydro-3-thia-cyciopro-pafalpentaiene-
4-carbonitrite (Compound of Structure 11)

HSC\/CHS

=,

5z

HaC 7

s

!

CN

25
A solution of (15, BR}-2-(1-chloro-(E)-sthylidene)-6,6-dimethyl-bicycio[3.1.0]hexan-
3-one (897 mg, 5.40 mmol) and thicacetic acid S-cyanomethy! ester (746 mg, 6.48
mmol) in THFE (37 mL) is treated with 2 N ag. NaOH (10.8 mL). The resulting
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245.11; 'H NMR (CDCI3): 8 2.90 (dd, J =5.9, 18.8 Hz, 1 H), 2.68 (d, J =
18.8 Hz, 1 H), 2.38 (s, 3H), 1.96-1.88 (m, 2H), 1.13 (s, 3H), 0.72 (s, 3H),
15 (1aS,5aR)-N-Hydroxy-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

Wy shopropapalpentalene-4-carboxamidine (compound of StriretumBBpe/050850
H3C"/ CH3 H3C /9/1 s NH HN SOH % a stirred suspension of
K-tert.-butylate (281 mg, 2.5 mmol), hydroxylamine 20 hydrochloride (208
mg, 3.0 mmol) in methanol (4 mL) is added (1aS,5aR)-1,1,2 trimethyl-1,1

rﬁﬁ@@-ﬁ@tr@t?zd@o@m@ﬁw@pr@ Rﬁ[@ipﬁnwﬁe‘g‘ﬁ@m@ﬁitﬂﬁﬁ?ﬁ%&dﬁf,acid S-
1.0 mma)). n mix is stirred at rt for efore it is filtere
ORI S oy e e T (ot BT o Voo 1 e sierigd andl
st d 2640118666 doetonitifleci mamatemcontaineng dibfecatitae NHE) t0aOH and
N X th , )
SEEP RORE Wity MEPOThS - SN Wikts i, s ugiedieeSOx and
eRENERRO0b/e5E8TINBY Chp¥oxamRiHes@vechiy) &t d 2o louess! Sedrfed with 2

N M@a@ﬁi DB mFﬂe[M'%%t]lre-@s%za%%“ M@@@%“quge?&‘g 1’{ is diluted with 2
2, 2 dlm%g]')( [1,3) dloxan 5- ylmg)t?%ester O ~00 L.50 The title

NeGpdE §B¢e%‘§féat%h%¥h prBBciGR GRERRiSEIR Fred over Na.SO.
antephepsdd(insehenhaiiabdctiresinaoChend HhiSenpakhdvhenex Aqua

R G AT, 65 S en el K'Q[@V@é@bﬁ?@'{e%%§ TPt doid) o
dxarfi@s, a3 VICHBIimethy!-1,12,5,5a-tetrahydro-3-thia-cyclopro-paja)pentalene-
4-carbonitrile (650 mg) as a brown oil; LC-MS: tg = 1.06 min, [M+1+CHCN]" =
245.11; "H NMR (CDCl): § 2.90 (dd, J = 5.9, 18.8 Hz, 1H), 2.68 (d, J = 18.8 Hz,
1H), 2.38 (s, 3H), 1.96-1.88 {m, 2H), 1.13 {s, 3H), 0.72 (s, 3H).

(1a5,5aR)-N-Hydroxy-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-

cyciopropalalpenialene-4-carboxamidine (compound of Structure 9)

Hac\/c 2

To a stirred suspension of K-ert.-butylate (281 mg, 2.5 mmol), hydroxylamine
hydrochloride (208 mg, 3.0 mmol) in methanol (4 mL) is added (1a5,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-pajajpentalene-4-carbonitrile {203
mg, 1.0 mmol). The reaction mixiure is stirred at 1t for 5 h before it is filtered. The
filtrate is purified by prep. HPLC (Water XTerrra Prep MS C18 30x75 mm, 10% to
95% acetonitrile in water containing 0.5% sat. ag. NHs} © give (1a8,5aR)-N-
hydroxy-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-cyclopropala)pentalene-4-



10

15

20

25

H3C S O O,N O/ a) A mixture of 2,4-dimethoxybenzonitrile (3.25 g, 20
mmol), hydroxylamine 15 hydrochloride (2.92 g, 42 mmol) and K2CO3
(5.80 g, 42 mmol) in ethanol (80 mL) is stirred at 85C for 27 In before it is
Wgoltsd wntd water (250 mL). The solution is acidified by adelrigig2deaefosse
HCI (75 mL) and extracted once with XM (100 mL). The agq. layer is
basified with 1 N ag. NaOH (90 ml-) and extracted three times with DCM
(3x150 mL). The organic extracts are dried over MgSO4, the solvent is 20
cavepaiatrihan(byte regidue is eriedriendesdigh vacmsn 19 leavg2 min, [M+1]" =
%hg roxy-2,4- dimethoxy-benzamidine (1.35 g) as a beige solid. LC-MS:
2 .68 min, [M+ij' _ 197.11. b) A mixture of
N-hydroxy-2,4- dimethoxy benzamidine (98 mg, 0.50 mmol), 25

‘\%ﬁ %Jgg?élﬁ: %ro-Stéj |gl(r,py% 0 répi]ﬁboexng%glgng%egg ig%?c acid (111

mg, 0.50 mmol), TBTU (178 mg, §.55 mmol) and DIPEA (646 WO
2006/100633 PCT/IBZOOG/05085§~§ 7Sgnmol) in DMF (4 mL) is

stirred at rt for 45 min, then at 116¢ for reaction mixture is

directly subjected to prep. HPLC purlflcatléﬁ henomenex Aqua 75x30

Trinen tigeadientpwithdcetamiseiteeatiziicantaining Q:E%ef@jmi@ atightargi’e Xu, A.

l;"?fe‘}é%éhiglﬁltrahy @?ﬁ@@ cyc oﬁ%ﬁ%ﬁééﬁ trl@geytl? ?B,QﬁE)OXaI\é aci% fgneo, M.

L(1ipgh@tths A cOlosmless-Kroptiifisate; 3.CKMWS: [‘Rﬂlsdﬂthmgef G. Cook, K. A
@435{4,890 8313 FENMR SERSI); Scb8%#fg) = 8.8 Hz, | H), 6.46 (dd, J =

Hz, 1 H), 6.43 (d, J 23Hz 1N)383(S3H)374IS 3H), 2.96
(dal, J=5.9, 188Hz 1H), 2.80 (d, J = 18.8 Hz, 1H), 2.29 (s, 3H),
E&gg@,ga (m, 2H), 1.02 (s, 3H), 0.63 (s, 3H). 10 Example 2 H3CV H3
H3C SN

HsC, CHa

r«<

HaC

a) A mixture of 24-dimethoxybenzonitrile (3.25 g, 20 mmol), hydroxylamine
hydrochioride {2.92 g, 42 mmol) and K2003 {6.80 g, 42 mmol) in ethanoi (B0 mL) is
stirred at 85°C for 27 h before it is poured onto water (250 mlL). The solution is
acidified by adding 1 N ag. HCI {75 mL) and extracted once with DCM (100 mL).
The ag. layer is basified with 1 N ag. NaOH (90 mL) and exiracted three times with
DCM (3x150 mlL). The organic exiracts are dried over MgSQ4, the solvent is
evaporated and the residue is dried under high vacuum to leave N-hydroxy-2.4-
dimethoxy-benzamidine (1.35 g) as a beige sofid. LC-MS: {g = 0.88 min, [M+1]" =
197.11.

b} A mixture of N-hydroxy-2.4-dimethoxy-benzamidine (88 mg, 0.50 mmol),
(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentaiene-4-
carboxylic acid {111 mg, 0.50 mmol), TBTU (178 mg, 0.55 mmol) and DIPEA (646
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O N OH a) To dry methanol (285 mL) is carefully added K-tert.-butylate
(28.28 g, 252 mmol) 15 followed by hydroxylamine hydrochloride (15.0 g,
216 mmol). The suspension is stirred for 30 min before

WA DYy ogbEnzonitrile (8.58 g, 72 mmol) is added. The mixtre/is rafiiesecho
for 40 h, the solvent is evaporated andze residue is acidified by adding 2
N ag. HCL The solution is extracted twice with DCM (100 mL ). The aq.
layer is basified by adding solid NaHCO3. The product precipitates, is

rigseaiwﬂgbi)z&vgmhewgﬁm Wé?%i?@@da@rﬁiﬁbw\tﬁin,ltgegHatN1 |\)| g’c for 1 h. The
,N=0I roxy-nenzamidine (/. as a brownisn solia; 1
TBEBRISON S 587 LA EIL PPy AyaB R CItBr b PRTomg (i Acua

7BAB0o62 (g 2dignb wAtisclotiomiofie/water containing 0.5% formic acid) to give 3-

R O RS T gy
586§ paZIseNiaes i DR EA@IET e (52 960inatol ipoDMIREBSynRNilisate;
g sliered for, 16, me,WLgﬁfgrgs%’.We?mwwg?ﬁ{- %’)‘:‘ig"?‘%%%% dé;g%é, 1H),

f
mmol) is added. The “solution is stirred for further 30'min, formi¢ aci

6adfeldad( 7Y 3n 8 Shéisollidbrbi¢ MO 2006800833 HICT/BBLB0BIS6850 (¢, 3H),
Adeclematographed hypremy HRECEGCom-@ilsl 20 QRS-4-b4= 30645 1 g6.1.78

mm, gradient with acetonitrile/water containing 0.5% formic acid) to give

(Pier BaR9 (&, 5 iRy 1 -

" a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid N-(4-
L4{'%1{50)%-7@ydroxybenzamidine)) ester (4.5 g) as a colourless solid, LC-MS:

8’57 5 min, [M+1] =357.14. c) A suspension of

(1aS,5aR)-1,1,2-trimethyl-1,la,8,8a-fetcahydro-3-thia-
cyclopropala]pentalene-4-carboxyke€ acid
N-(N-hydroxy-4-hydroxy-benzamiging) ester (4.5 g, 12.63 mmol) in
toluene (450 mL) is stirredratC1Q3 G for 48 h before the 10 solvent is
removed under reduced pressure-{ he residue is dissolved in
acetonitrile/methanol and purified by/prep. C (Grom-Sil 120
ODS-4-HE, 30x75 mm, gradient with-gtetd water containing 0.5%
formic acid) to give 4-[5- ((1 aS,5aR)-1,1,2-trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-

[1.2,4]oxadiazol-3-yil-phenal (2.9 q),as a colpurless solid; LC-MS.IR =

A e A I e B R Rk B 20, 252 mmo
i@ jowasigoy(iny ey BBImEs hydrochloride (15.0 g, 216 mmol). The suspension is
stirrec for 30 min before 4-nydroxybenzonitrite (8.58 ¢, 72 mmol) is added. The

Joay

mixture is refluxed for 40 n, the solvent is evaporaied and the residue is acidified by
adding 2 N ag. HCI. The solution is extracted twice with DCM (100 mL). The ag.
layer is basified by adding solid NaHCOs. The product precipitates, is filtered off,
washed with water and dried to give 4,N-dihydroxy-benzamidine (7.6 g) as a
brownish sofid; 'H NMR (Ds-DMSO}: § 857 (s, 1H), 9.33 (s, 1H), 7.48-7.42 {m, 2H),
6.74-6.68 (m, 2H), 5.62 (s, 2H).

b} A solution of {1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid (3.50 ¢, 15.74 mmol), TBTU (5.56 g,
17.32 mmol} and DIPEA (8.89 mL, 51.96 mmol) in DMF (35 mL) is sfirred for 10
min at rt before 4 N-dihydroxy-benzamidine (2.64 g, 17.32 mmol) is added. The
solution is stirred for further 30 min, formic acid is added (7 mL) and the solution is
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br, 1H), 3.10 (dd, J = 5.7, 18.8 Hz, 1H), 2.93 (d, J = 18.8 Hz, 1H), 2.43 (s,

3H), 2.00-1.92 (m, 2H), 1.14 (s, 3H), 0.75 (s, 3H). Examples 3 to 12

H3CV H3 H3CP1111 SN 20 H To a solution of
wh[bigkamBaR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- pcr/iB2006/050850

cyclopropala]pentalen-4-yl)-[1,2,4]oxagjgzol-3-yl]-phenol (10 mg, 0.03

mmol) in isopropanol (1 mL) the corresponding alkylating agent (as

bromide, chloride or 25 mesylate) (0.15 mmol) and 2 N ag. NaOH (0.2

dRtorRaRaeaRddT by Eﬁéﬁ’f:cwtt{ﬁ% is-8hakep 9p8 1 aie 05, Hae mm. gradient

reaction mixtures are purified by prep. HPLC (either Waters XTerra Pr

Witg @fgtﬂﬁﬁg@/m%%m?%%%$w«%%efqm% gk lacsishitiieenal-1.1.2-
tivasensl SyrarBeay B HbeBm: St A0Uptg e malend AWy iic acid N-(4-

2006/100633 PCT/11B2006/050850. 41 HCOOH)/acetonitrile) to give the
B S A MBSO LGS B KRBT i 0.97
meadilonT MixtBed is4shaken for 8 In at 85C before TFA (0.3 mL) is added.

The mixture is shaken for another hour at 60C prior to purification by

prep. HPLC. 5 Example R Scale LC-MS (mmol) tR (min) rM+Hj" 3
-, -0 Bp8nEieY 388111 U &% 5@t 0.08-4rmse897- 17 s65(Pa~tega@ndro-3-thia-

<))

&%&iéﬁ%@;{%&%ﬁ%i%-@-@éﬁ;@@ Fef A3 T fARLA, QR B8Rz amidine)
ester (4.5 ¢, 12.63 mmol) in toluene (450 mL) is stirred at 105°C for 48 h before the
solvent is removed under reduced pressure. The residue is dissolved in
acetonitrile/methanol and purified by prep. HPLC (Grom-Sil 120 ODS-4-HE, 30x75
mm, gradient with acetonitrile/water containing 0.5% formic acid) to give 4-[5-
((taS,5aR)-1,1,2-trimethyl-1,1a,5 ba-tetrahydro-3-thia-cyclopropala)pentalen-4-yl)-
[1,2,4joxadiazol-3-yl}-phenol (2.9 g) as a colouriess solid; LC-MS: tg = 1.11 min,
[M+1]" = 339.13; "M NMR (CDCl3): § 8.04-7.98 (m, 2H), 6.94-6.89 (m, 2H), 5.37 (s
br, 1H}, 3.10 (dd, J = 5.7 , 18.8 Hz, 1H), 2.83 (d, J = 18.8 Hz, 1H), 2.43 (s, 3H),
2.00-1.92 {m, 2H), 1.14 (s, 3H), 0.75 (s, 3H).

Examples 3to 12

1o a solution of 4-[5-{(1a85aR)-1,1,2-trimethyl-1,1a,5 5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yii-[1,2,4joxadiazoi-3-yl}-phenol (10 mg, 0.03 mmol) in
isopropanol (1 mL} the corresponding alkylating agent (as bromide, chioride or
mesylate) (0.15 mmol) and 2 N ag. NaOH (0.2 mL) are added. The reaction mixiure
is shaken for 8 h at 70°C. The reaction mixtures are purified by prep. HPLC (sither
Waters XTerra Prep MS C18 19x50mm Sum, 90% ic 5% water (0.8%
NEt)/acetonitrile or Waters SymmetryC18 19x50mm 5um, 90% to 5% water (0.5%



8 OOH 0.03 1.07 427.09 OH O-"~~OH J 0.03 1.04 413.16 1010.031.15
397.16 11r"\0.030.95436.25 0'_'/12 C-10 0.03 0.93 452.20 Example
13 WO 20061100633 PCTIIB20061050S50 42 H3CVCH3 H3C SN ON/
wHo@yibesslry methanol (190 mL) is carefully added K-tert.-Qugtylatentd 8880
g, 166 mmol) followed by hydroxylamigq hydrochloride (9.92 g, 143
mmol). The suspension is stirred for 30 min before
3,5-dimethyl-4-hydroxybenzonitrile (7.00 g, 147 mmol) is 5 added. The

pRaPS b N 1R s MBI 1o

GespHifretR RS HeatBRiPsNItER oD RN ERIr cteatife Brataii FA (0.3

G tdiexeed HRyrprtsne s MaRRF o ERIRMBHNILE 0508016 1RY8ES R ication by
drle(iﬁ?g Na2S04 and evaporated to dryness to give

Qﬁ‘ﬁ)—' i oxy-3,5-dimethyl-benzamidine (7.9 g) as a 10 colourless solid;
LC-MS: tR = 0.62 min, [M+1] = 181.14. b) A solution of
(taS;5aR)F1;1;2-trimethyk-11a;55a-tetrahydro-3-thia
eyclpprgpalalpentalege-4-carboy yIRC&Hd (3.00 g, 1350Wmol), TBTU
(4.77 9, 14.85 mmol) and DIPEA (h:@4 L, 44. ol) in (30 mL)
is stirred for 10 15 min at rt befqre Lﬁﬁ]m')’n LI\I}PMJ]:
4,N-gihydroxy-3,5-dimethyl-benzanigine (2.68 ¢,134.85 mmedkis sadded.
The solution is stitred for further 20 min, formic acid (6 mL) is added and
the golution is chromategraphed b p. HPL rom-Sil
ODS-4-HE, 30x7@’rr$ﬁ BRIEP LA a8k
5 ' 0"™""N0oH 0.03 1.04 413.16
OH
6 O’Y\OH 0.03 1.04 413.17
OH
7 0" 0.03 1.13 42716
OH
8 O/\(\OH 0.03 1.07 427.09
OH
9 07 "0k 0.03 1.04 413.16
10 | 0.03 1.15 397.16
O/\\/N\
11 §t> 0.03 0.95 436.25
O/\,fN
12 (\Q 0.03 0.83 452.20
O/\/N\)

Exampie 13
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gradient with acetonitrile/water containing 0.5% formic acid) to give
(1aS,5aR)- 1,1,2-tri methyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid 20

W @Bobwnssthyl-4-hydroxy-N-hydroxybenzamidine) ester (4.&@y@ame/ 050850
colourless solid; LC-MS: tR = 1.03 miryfM+1]' = 385.18; 'H NMR
(D6-DMSO): S 8.65 (s, 1H), 7.30 (s, 2H), 6.38 (s br, 2H), 3.04(dd, J = 5.9,
18.8 Hz, 1 H), 2.75 (d, J = 18.8 Hz, 1 H), 2.36 (s, 3H), 2.18 (s, 6H),
2.01-1.88 (m, 2H), 1.10 (s, C’-.~H),,4()C7Ooé$3 3H). 25 c¢) A suspension of
(1aS,5aR)-1,1,2-trimethyl-1,1a,5 5¥tetrahydro 3-thia-
cyclopropala]pentalene-4-carboxyficacid N-(3,5-dimethyl-4-hydroxy-N-
hydroxybenzamidine) estery(é.0 41 mmol) in toluene (400 ml-) is
stirred at WO 2006/100633 PC 006/050850 43 100C for 24 h before
the solvent is removed under reduce he residue is dissolved
in DCM and purified by column chrof \on silica gel eluting with
hexane:EA 5:1 to give OH
2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

astr hepgl
e o Lt S o

dexylamine Hugrochiprser (B3 g2 (4d, @m *iEE‘SSH%D@_'LﬂS?O” s

Ejﬂbra?llgéf(@mrmd&@‘ddé 3,5;¢Iff?e§ﬁ/|(sk BWFO&@:ZB(B&@@J?IZ%? (026@) %4 (a7 mmol) is
70.77 (s S to 18 an to .

S AR R & o TR i BB n R e oy acing 2

ASIGaRE1L, Tistisietiop- rsjeatﬁammwm#wcm (100 mL}. The ag. layer is

59&%&@9@99@%{4 sanfj (M% é4masa%g&é aiﬁﬂgé%ﬁmwc fgllowed

0.027 mmol)” in"isopropano L) The correspon ng ating agen
rdrvbédineptorie &5 ReSARBNEN 1SS aNRoBHE 2R éqesua@er @@804 and

dubpaeaasdedryhbed eaclion mmw: g%sraf%%h@r@%%ﬂ iR (7.9 g)as a
reaction mixtures are purlfle @ﬁ/ prep. HPLC SWaters XTerra Prep MS

@ PSS B HIM-SulY Sabos & ddatEY 10 18594 EiE ) /Acetonitrile) to give

the desired products as colourless lyophiiisates.

b) A soiution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid (3.00 g, 13.50 mmol}, TBTU (4.77 g,
14.85 mmol) and DIPEA (7.62 mi, 44.53 mmol) in DMF (30 mL) is stirred for 10
min at rt before 4 N-dihydroxy-3,5-dimethyl-benzamidine (2.68 g, 14.85 mmol) is

added. The soiution is stirred for further 20 min, formic acid (6 mL) is acded and the
solution is chromatographed by prep. HPLC (Grom-Sii 120 ODS-4-HE, 30x75 mm,
gradient with acetonitrile/water containing 0.5% formic acid) to give (1aS,5aR)-
1,1.2-trimethyl-1,1a,5 5a-tetrahydro-3-thia-cyciopropaialpentalene-4-carboxylic acid
N-(3,5-dimethyl-4-hydroxy-N-hydroxybenzamidine) ester {4.1 g) as a colouriess
solid; LC-MS: tr = 1.03 min, [M+1]* = 385.18; 'H NMR (Ds-DMSO): & 8.65 (s, 1H),
7.30 (s, 2H), 8.38 (s br, 2H), 3.04(dd, J = 5.9, 18.8 Hz, 1H), 2.75 (d, J = 18.8 Hz,
1H), 2.36 (s, 3H), 2.18 (s, BH}, 2.01-1.88 (m, 2H), 1.10 (s, 3H), 0.70 (s, 3H).

c) A suspension of (1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid N-(3,5-dimethyl-4-hydroxy-N-
hydroxybenzamidine) ester (4.0 g, 10.41 mmol) in toluene (400 mL) is stirred at
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Example R Scale LC-MS (mmol) tR (min) [M+H]' 14 O~~OH 0.027 1.17
411.26 15 0"T/OH 0.027 1.20 425.26 16 0'--.~OH 0.027 1.09 T 441.21
OH WO 2006/100633 PCTIIB2006/050850 44 17 0'4101-1 0.027 1.09
WD A 0@BE 18 O-(O~ 0.027 1.19 455.27 OH 20 0'---'OH 0.027/i82Ms/050850
425.19 21 0.027 0.97 438.21 O 22 0.Q37 1.00 464.32 O,iN 23 r--~O
0.027 1 0.98 480.29 O"--, NJ Example 14 'H NMR (CDCI3): 6 7.78 (s,
2H), 4,00-3.90 (m, 4H), 3.12 (dd, J =5.9, 18.8 Hz, 1 H), 2.94 (d, J = 18.8
1td2od bk 2448 beiliné 361(endhd) rémddv EcPtindicsy Sdddcdd Drek8red £r82esidue
m, 2H 115(%% H), 0.76 (s, 3H). Example 16 'H NMR (CDCI3): 6778
% sT5ER1ved 114NN E ey ied. Yséf{‘fﬂ“ﬁrﬁh@‘fff&ﬁfaﬁ@ 81 Siig g, eluting
vxlxtl‘d)h@x%e(sﬁkl 5:188 ¢ive kI8)dinEnd-brsl (13, %ZR)IH) 22t;431é$hyi® 1a,5,5a-

TR e AR B AR s o
asld, ddnﬁr@g%%ildz LTHYS 2194-(d,37 =18, et 1T H)3E7483(s BNMB 3EDCs):
7(78663)2%4}44?98%3(%8“@ %9891 43 (9% 8 113 Gl 4 76485 1z, 11y,

2.44 (s, 3H), 2.32 (s, 6H), 2.02-1.94 (m, 2H), 1.16 (s, 3H). 0.77 (s, 3H).

Exampies 1410 18 and 20 t0 23
MG, CHs

&

1O~
S

To a solution of Z,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyi-1,12,5,5a-tetrahydro-3-
thia-cyciopropalajpentalen-4-ylj-[1,2,4joxadiazol-3-yl]-phencl (10 mg, 0.027 mmol)
in 1sopropanol (1 mL) the corresponding alkylating agent (as bromide, chioride or
mesylate) (.135 mmol) and 2 N ag. NaOH (0.2 mL) are added. The reaction
mixiure is shaken for 10 h at 65°C. The reaction mixtures are purified by prep.
HPLC (Waters XTerra Prep MS C18 19x50mm 5um, 80% o 5% water (0.85%
NEt:)/Acetonitrile) to give the desired products as colourless iyophiiisates.

Scale .C-M
Example B S

(mmol) | g (min) [M+H]*

14 o™~-OH 0.027 1.17 411.26

15 OH 0.027 1.20 425.26
o’\[/

16 0" 0H 0.027 1.09 441 21
OH
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Example 19 WO 2006/100633 PCT/1B2006/050850 45 H3CVCH3 H3C
.SNOH ,NOOH a) To a solution of triphenyiphosphine (161 mg, 0.615
mmol) in dry THE is added DEAD (0.097 mL, 0.615 mmol). The solution
Wwig stiradoatirt for 1 h before (2,2 5 dimethyl-[1,3]dioxan-5-yl)rastbanel@so
mg, 0.615 mmol) and 2,6-dimethyl-4-[54((1 aS,SaR)-1,1,2-trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
[1,2,4]oxadiazol-3-yl]-phenol (150 mg, 0.410 mmol) is added. Stirring is

conizued
rs XTerra

NEt2)/acetonitrile) tdive 3-[4-(2,2-dimethyl- 10

for 24 1. The reactior

018 10x8:

mixture IS purified by p
m:5 gm1,

ter (C

rep. HPLC
g1 .24

[1,3]dioxan-5-yImethox )-3,5-din

e

a,5,5a-tetr

ahydr@/\ﬂ'rl’a Cyclopropa[a]pen

- talen-4- yI) [1

2,4]oxadiazc

(I35 mg,

J.2 1S mm0|) macetic?

stirdl at 1t for 3 In. Th%n,?ppro .6
and stirring is ¢ r 30 min. Diethy

k. BREAC

cidiwate

47T (4 mLo—=a

d-TH

lin isofdpangl (FAL-$2s a

ylamine (0.2 ml-) is added t

aS,58R)-1,1,2-@matrRyl o 455.27
1,1a,5,5a-tetrahydrd B-thia-cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazole
(I35 mg) [as cotouriess lyophilisate; LC-MSTtR = 129 min, {MF1jF=
49580, b) A su§gensiona 0.027 1.20 25.1
3-{4=(2;2-dimethyt-{1; 3jdioxan-5ytmethoxy)-3;5-dimethyt="15phenyti{5-((1
aS,%%aR) 1, 1,2-tri mgthyl- 1,1 0.027 0.97 438.21

e

) is
dded
0 the

mixtore-which-is-thenpurified-byprep—HPLC(Grom-SiHE20-ODS-4-HE,
30xZ% mm, 20 10 um tonitile/wafA10.5% HEGHOH), 20%80.25%
acetonitrile) to hyl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1

6-Jdimet
a,5,5a-tetrahya$’o fhin: &

cyclopropa[a]pentalen -4-yl)-[1,2,4]oxadiazol-3-yl]-phenoxymethyl}-propan
£ 1:3 gl (50 mg) as a colourless resin; LC-MS: tR = 1.12 min, [M+1] =
MR (CDCI3): S 7.78 (s, 2H), 4.05-4.00 (m, 4H), 3.98-3.94 (m,

"BHYVBRLCEIOI:: 3 B.4848,8H), 4.00-3.90 (m, 4H), .12 (dd, J = 5.9, 18.8 Hz, 1H),
2.94 (d, J = 18.8 Hz, 1H), 2.43 (s, 3H), 2.36 (s, 6H), 2.14 (t br, J = 5 Hz, 1H}, 2.01-
1.92 (m, 2H), 1.15 (s, 3H), 0.76 (s, 3H).

Example 16

"H NMR (CDCls): 8 7.78 (s, 2H), 4.17-4.08 (m, 1H), 3.94-3.80 (m, 4H), 3.11 (dd, J =
5.8, 18.8 Hz, 1H), 2.94 (d, J = 18.8 Hz, 1H), 2.72 {d br, J = 3.5 Hz, 1H), 2.43 (s,
3H), 2.35 (s, 6H), 2.06 (s br, TH}, 2.01-1.90 {m, 2H), 1.14 (g, 3H}, 0.76 (s, 3H).

Example 20

"M NMR (CDCls): 6 7.78 (s, 2H), 4.01-3.92 (m, 4H), 3.11 (dd, J = 5.9, 18.8 Hz, 1H),
2.94 (d, J = 18.8 Hz, 1H), 2.43 (s, 3H)}, 2.35 (s, 6H), 2.14-2.03 (m, 2H), 2.00-1.81
{m, 3H}, 1.15 (s, 3H}, 0.76 (s, 3H).

Exampie 19
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25 Hz, 1H), 2.94 (d, J = 18.8 Hz, 1H), 2.43 (s, 3H), 2.35 (s, 6H), 2.32-2.23
(m, 1H), 2.14 (s br, 2H), 2.00-1.92 (m, 2H), 1.15 (s, 3H), 0.76 (s, 3H). WO
2006/100633 PCT/IB2006/050850 46 Examples 24 to 34, 36 and 37
wid2@OHE&3H3C S N O,N~ a) To a solution of PCT/IB2006/050850
2,6-dimethyl-4-[5-((laS,5aR)-1,1,2-trimgthyl-1,la,5,5a 5 tetra
hydro-3-thia-cyclopropala]pentalen-4-yl)-[ 1, 2,4]oxadiazol-3-yl]-phenol
(250 mg, 0.68 mmol) in isopropanol (6.8 mL) and 2 N aq. NaOH (2.3 mL)
3-bromoethanol (0.12 mLylA2ammol) is added. The reaction mixture is
stirred for 13 h at 65C. The s;&gtion is poured onto 0.5 N ag. HCI and
extracted twice with DCM. Thg@tganic extracts are dried over MgSO4

1, a,5,5a—tegghydro-3-thia—
cyclopropala]pentalen-4-yl)-[ 1, Q,ﬁ ':@o henoxy}-pro pan- 1-ol
(170 mg, Example 20) as a beige resin;+£ Mt =320 min, [M+1]' =
425.20. 15 b) At 0, a solution of

3-{2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
etrahydro-3-thia-cyclopropalalpentalen-4-yl)-[1,2,4)oxadiazol-3-yl]-pheno
SR A R o PG ALY B I RAFGY Bt B (5 T1THR 6 iy aoced
OXaM (B.08) slirdasidwithotetfasesoilitoyl chisiicei(@04 iz, 0.48efore (2,2-
; , [ [ ixture, is stir at Oc 30 min, then at it for 1.In
R R A B o b Wilh 6 & e IsG 4
(28Snfigfblloivedrispet 09k Tz Githie-tadidisptindich ooy iy pTims igenialen-4-y))-
Haven s higdpvey NaeS 3t @88 GYRPSIM B oY e SHR I irring is continued
methanesulfonic acid _ -
fay AehdiftistHeratien mxtmaR) pudfiedrpyairgh HRLS siVaters XTerra Prep MS
d¢ya{wﬁ@r%ﬁh!@fﬁfﬁl%@@a{@@@%mgfa&{ar%%ggXﬁﬂiga@@'-§_:aéilﬁ&eB%emy;_
}-propyl ester (185 mg% as a beige resin; LC-MS: tR = 1.23 min, [M+1]' =
[ 5§8inxapss-yimethoxy)-3,5-dimethyl-phenyl}-5-((1aS,5aR}-1,1,2-trimethy/-
1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentaien-4-yl)-[1,2 4Joxadiazole {135 mg)

as colourless lyophilisate; LC-MS: {5 = 1.29 min, [M+11" = 495.30.

b} A suspension of 3-[4-(22-dimethyl-[1,3]dioxan-5-yimethoxy)-3,5-dimethyi-
phenyl]-5-((1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropajalpen-
taien-4-yl}-[1,2,4joxadiazole (135 mg, 0.273 mmol) in acetic acid/water 4:1 (4 mL)
and THF (2 mL) is stirred at rt for 3 h. Then, approx. 6 N HCI in isopropanol (1 mi.)
Is added and stirring is continued for 30 min. Diethylamine (0.2 mL) is added 10 the
mixture which is then purified by prep. HPLC (Grom-Sil 120 ODS-4-HE, 30x75 mm,
10 um, acetonitiie/water(0.5% HCOGH), 20% to 95% acetonitrile) to give 2-{2,6-
dimethyi-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafajpentalen-4-yl)-[1,2 4]oxadiazol-3-yl}-phenoxymethyh-propane-1,3-diol
(60 mg) as a colouriess resin; LC-MS: tg = 1.12 min, [M+1]" = 455.22; 'H NMR
(CDCla): 6 7.78 (s, 2H), 4.05-4.00 (m, 4H), 3.98-3.94 (m, 2H), 3.11 (dd, J = 6.4, 18.8
Hz, 1H), 2.94 (d, J = 18.8 Hz, 1H), 2.43 (s, 3H), 2.35 (s, 8H), 2.32-2.23 {m, 1H),
2.14 (s br, 2H), 2.00-1.82 (m, 2H}, 1.15 (s, 3H), 0.76 (s, 3H).
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c) A mixture of methanesulfonic acid
3-{2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2- trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-[1,2,4]oxadiazol-3

WY O@008E100633 PCT/IB2006/050850 47 yl]-phenoxy}-pragyl/esies (80850
mg, 0.017 mmol), the corresponding aggne (0.067 mmol) and DIPEA
(0.025 mL) in DMF is shaken at 85C for 7 h. The reaction mixture is
subjected to prep. HPLC purification (Waters Xterra MS18 19x50mm

bt 9850t 12980, Bd\aag. £¥CI / acetonitrile) to give the desired products
as 5 colourless lyophilisates. Example R Scale LC-MS (rnmol) tR (min)
[M+H]' 24 NH2 0.017 0.96 %5404 25 NHCH3 0.017 0.98 438.30 26
N(CH3)2 0.017 0.99 452.31 2Z¥KN .. OH 0.017 0.95 468.26 28 0.017
1.02 478.35 N 29 HN'~-/ 0.0 2 466.33 30 HNOH 0.017 0.94 498.30
OH 31 HN~~NH2 0.0170'8§ 4¢7.32 32 H0004 0.017 1.03 522.31 N 33
COON 0.017 1.01 522.32 34T Ot 0.017 0.88 537.39 NJ 36 0.017 1.01
466.25 HN 37 HN~~~0 ~0.0174.0 WQ.2006/.00633
PCT/IB2006/050850 48 N 0

aj To a solution of 26-dimethyl-4-[5-((1a8,5aR)-1,1,2-trimethyl-1,12,5,5a-
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-[1,2,4joxadiazol-3-yl]-phenol (250 mg,
(.68 mmol) in isopropanol (6.8 mL) and 2 N ag. NaOH (2.3 mL) 3-bromoethanoi
(6.12 mL, 1.42 mmol} is added. The reaction mixture is stirred for 13 h at 65°C. The
soiution is poured onto 0.5 N ag. HCI and exiracied twice with DCM. The organic
extracts are dried over MgSQ, and evaporated. The crude product is purified by
colun chromatography on siiica gel eluting with DCM:TBME 22:1 to give 3-{2,8-
dimethyl-4-[5-((1a8,5aR)-1,1,2-trimethy!-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yi}-[1,2,4Joxadiazol-3-yl]-phenoxy}-propan-1-ol {170 mg,
Exampie 20} as a beige resin; LC-MS: {5 = 1.20 min, [M+1]" = 425.20.

b) At 0°C, a solution of 3-{2,6-dimethy-4-[5-({1a8,5aR}-1,1,2-trimethyi-1,18,5,5a-
tetrahydro-3-thia-cyclopropafajpentaien-4-yl)-[1,2,4joxadiazol-3-vl}-phenoxy}-
propan-1-o0i {170 mg, 0.40 mmol) and DIPEA {0.11 mL, 0.64 mmol} in DCM (5 mL)
is treated with methanesulfonyl chioride (0.04 mL, 0.48 mmol). The reaction mixture
is stirred at 0°C for 30 min, then at rt for 1 h before it is diluted with DCM {15 mL)
and washed with 0.1 N ag. NaOH (20 mL} followed by 10% aq. citric acid solution
{20 mL). The organic layer is dried over Na:S04 and evaporated to dryness to give
methanesulfonic  acid  3-{2,6-dimethyl-4-[5-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tefrahyaro-3-thia-cyclopropalalpentalen-4-yli-{1,2,4Joxadiazol-3-yl]-phenoxy}-propy!
ester (18b mg} as a belge resin; LC-MS: {r = 1.28 min, [M+1]" = 503.20.

c) A mixture of methanesulfonic acid 3-{26-dimethyl-4-[5-({18S.5aR})-1,1,2-
trimethyi-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl}-[1,2 4Joxadiazol-3-



Example 27 (as hydrochloride) 1H NMR (D6-DMSO): S 8.81 (s br, 2H),
7.67 (s, 2H), 5.25 (tor, J =5 Hz, 1 H). 3.88 (t, J =5.9 Hz, 2H), 3.71-3.64
(m, 2H), 3.20-3.00 (m, 5H), 2.84 (d, J = 18.8 Hz, 1 H), 52.41 (s, 3H), 2.30
WE,2604)108638-1.96 (m, 4H), 1.10 (s, 3H), 0.70 (s, 3H). Example B 48D 50850
CH3VH3CS _NHZNOH .N OOH 1Q+#) To a solution of
triphenylphosphine (161 mg, 0.615 mmol) in dry THE (2.5 mL) is added
DEAD (0.097 mL, 0.615 mmol). The solution is stirred at rt for 1 h before

ﬂ?#ﬁﬁéﬂﬁﬁs‘wﬁﬂyﬂr@s&bﬁ]@@@! B-ph)7merhano! el & 5reHEA& ngmeh A do.oe7
;%]!‘e\e‘fiaeélboﬁ[gé%%%;%@ %lbﬁﬂglrgeghiyék]é% at 85°C for 7 h. The reaction

rpaﬁa}perstaehm;d)}[iozmrkp(aﬁiaml Beyl]'rq:ﬂﬁ&:rml WatkragXAa0msnel)tisx50mm
e tikngAs.Cc s formed Lp cipitate i
e e B o o T Vool ot s as
S @ipuiesedinsttigesaitro-
[1,3]dioxan-5-ylmethoxy)-3,5-dimethyl-phenyl]-5-((1
aS,5aR)-1,1 2-trimethy)-
1a,5,5a4tetrahydro-3-thia-cyclapiepza]pentalen-440)-jS2,4]oxadiazole
gf)amﬁieas an almost colourless sl hC l-MS: tR = 1.30 min, EM+1] =
540 28: 1H NMR 20 (CDCI3): 6 7 “7”7'1“? oH), Ieddta) g = 10%HE, 2H),

%43 (<,(,rg’HL;H%’ %(g(ii)Jz_ 001" dlf I I-lﬁ % 428S)(h.,(g|‘—1|%4 21{5 (;HZ’ .

3H) s, 3H), QifEls, 3H). b)%%qs,pensm
3-[4-‘2 2- imethyl-5- r?tro [1,3]dioxan-5- vlrneth;bx(g)ssS 5- umet?]v'l-%S

phesyl]-5-((1aS, 5@@;132]2 ,2-trimethylsk1a}5 5ar§§§gahydro 34@%1
cyclopropalalpentalen-4-yl)-[1 2 4)oxadiazole (85 mg,.0.158 mmal) in]

THEAFA:water ,44/(0}21 5 mL |$J_$1|§|17red at 6564or 4.5 hgghegixture is
further WO 2006/100633 PCT/1B2006/050850 49 diluted with TFA:water

2:14&.5mL) and s;@? is continugghay 65C for 3b. The mpxyire-is cooled

to rt, poured onto NaOH and extracted twice with DCM.’

\/

29 N 0.017 1.02 466.33
30 HN/\(\OH 0.017 0.94 498.30
OH
31 L~ N2 0.017 0.85 467.32
32 HOOG, 0.017 1.03 522.31
N
33 . COOH 0.017 1.01 522.32
N
34 (\N/\/OH 0.017 0.88 537.39
N
36 0.017 1.01 466.25
HN/L

37 NN | 0017 1.04 511.33
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The organic extracts are dried over MgSO4 and evaporated to give

2-{2,6-di methyl- 4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1

a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen 5

Wit @@oxadiazol-3-yl]-phenoxymethyl}-2-nitro- propanert;Bagmh(A30850

mg) as a beige resin; LC-MS: tR = 1.17smin, [M+I]' = 500.89. c) A solution

of 2-{2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-[1,2,4]oxadi azo

1-3-y1]-phenoxymethyl}- 10 2-nitro-propane-1,3-diol (75 mg, 0.151 mmol)
aceton A (4. mL) and water (0.5 mL) is treated with Zn

%g HiS %6%@?%%%} QI‘:?Q spensmn is stirred at 650C for 1 h before

anstaer @wﬁmmm(&m mgbd B8NS is, atlded Sirting, is caNHAUSH) 3.88

R 0205 A0 Bl g b R BR: TR CrGa Tt He, TH.

aa«ﬁé d$|éﬁ415’203@|(8\/@8®& dfd! 3@ poratid,. The ¢sudepadadeissplrified

by prep. HPLC (Water Symmetry C18, 19x50 mm, gradient 95% water

é(z .5% formic acid) to 95% acetonitrile) to yield
amme-352,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyl- 1,1

a,5,5a-tetrahydro-3-thia- cyglaprgpsa[a]pentalen -4-yl)-[ 1,

2,4)oxadiazol-3-yl]- phenoxymﬁhyl} propane-1,3-diol hydrochloride (23

mg) as a colourless powder 26-after evaporation of the isolated product

from a mixture of methanrql and 6 N HCI in isopropanol (1 mL);

LC-MS: tR = 0.89 min, [3M+ 470.26; 'H NMR (D6- DMSO): 58.18 Is

br, 3H), 7.69 Is, 2H), 5.47 Is 2;3 711s, 4H), 3.07 (dd, J

=5.9,18.8 Hz, I H), 2.84 (d, J =1 o:‘f‘H) 2.33 Is, 6H),

2.08-1.97 (m, 2H), 1.11 (s, 3H), 0.70 Is, . Ex 38 HaCV H3

H3C N NO OH WO 2006/100633 PCT/1B20061050850 50 a) To a

solution of 3,5-dimethyl-4-hydroxy benzoic acid (158 mg, 0.95 mmol),

TBTU (305 mg, 0.95 mmol), DIPEA (0.49 mL, 2.85 mmoI} in DMF (2.5

%L? i@ Spltign of trzphenytphosphme 161 mg, 0.615 mmolj in dry THF (25 mL) is

added DEAD (0.097 mL, 0.615 mmol}. The solution is stirred at rt for 1 h before

(2,2-dimethyl-5-nitro-[1,3]dioxan-5-yl)-methanol {118 mg, 0.615 mmol) and 2.6-

dimethyl-4-[5-((1aS,5aR)-1,1.2-trimethy-1,1a,5,5a-tetrahydro-3-thia-cyclopro-

paja)pentaten-4-y)-[1,2,4Joxadiazol-3-yl]-phenol (150 mg, 0.410 mmol) is added.

Stirring is continued for 7 days. The formed precipitate is collected, washed with
isopropanol and dried under high vacuum fo give 3-[4-(2,2-dimethyi-5-nitro-
[1,3]dioxan-5-yimethoxy)-3,5-dimethyl-phenyl]-5-{(1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyciopropala)pentaien-4-yi)-[1,2,4]oxadiazole {30 mg)
as an almost colouriess solid; LC-MS: tz = 1.30 min, [M+1]" = 540.28; 'H NMR
(CDCls). 6 7.77 (s, 2H), 4.50 (d, J = 12.8 Hz, 2H), 4.29-4.21 (m, 4H}, 3.10 (dd, J =
6.4, 18.8 Hz, 1H), 2.83 (d, J = 18.8 Hz, 1H), 2.43 (s, 3H), 2.28 (s, 6H), 2.00-1.91
(m, 2H), 1.48 (s, 3H), 1.45 (s, 3H), 1.15 (s, 3H), 0.76 (s, 3H).

b) A suspension of 3-[4-(2,2-dimethyi-5-nitro-[1,3]ldioxan-5-yimethoxy}-3,5-dimethyl-
phenyl}-5-({1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyciopropajajpentalen-4-yl)-[1,2,4loxadiazole (85 mg, 0.188 mmol) in
THFTFAwater 20:4:1 (12.5 mL) is sirirred at 6§5°C for 4.5 h. The mixture is further
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(1 aS,5aR)-N-hydroxy-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia cyclo
propalal]pentalene-4-carboxamidine (200 mg, 0.852 mmol) in DMF (3.5
mL). 5 The resulting suspension is stirred at rt for 2 h. Another portion of
W3 Badametda-4- hydroxy benzoic acid (158 mg, 0.95 mmol), B8 (80530850
mg, 0.95 mmol) and DIPEA (0.49 mL, 4,85 mmol) is added and stirring is
continued for further 30 min. The reaction mixture is directly purified by
prep. HPLC (Phenomenex Aqua 30x75 mm, 20 to 95 % acetonitrile in

diaiet eamiaimng/dfe e formis asid)dacdbiRing kD ddnee@midiBe®siers h. The
|nt rmediate 1§%m )asacolourl SOIIMFQ/IS R =1.04 min, [M+1
RS 5B e e b e REr GBS i DOM.
Tmmorpmntolemﬁmts sttt VO GHRGH smd hemmetilsorgme\m&wd‘enathyl—
e P
e e S e R e K aouslapanor
ﬁoss%ff@rﬁ%wa@ia;%&;&db@ermwww}[a nitleas BERe-T, BRivim@hypl as a

%@H%W%Srﬁhiar%fﬁm alpentyend-yl)-
[1, /4loxadiazol-5-yl]-phenol (125 mg) as colourless solid; LC-MS: tR =

1.19 min, [M+i]' = 367.18; 'H NMR (CDCI3) 8 7.80 (s, 2H), 5.07 (s, 1H),
03.064dd, sbrim8, 2Q18.8Hz 6ldrhhiR\89 (d, I 2 8S 81z, hfi)i:r%r%%k(yﬂ 1,1a,5,5a-

S B L R S S S
(S Bardp et 123uine Mgl 05, 54-tetrahydracattiiadie (9 mL) TFA (4 mL) and

v?ngfgp %Oﬁ@ﬁ% @r?é%%%l_%% éﬁ%x%%lagg #réfﬁglatml éj%é?] %fson s stirred at

n iSO corresponding

BrBmide] dhtaﬁfaéecﬁnm@em@@mg@o@sénp(mmo@@eaom Blandsyl&ting is
EhEAadamobsand s bsagiNaQh e ral-) aieadded TS dRaclo %ogred onto 2

mixture is shaken for 10 h at 65C. The reaction mixtures are purifie

Norep. Naelt qdatetasteeriiprepves @it PS¥ona gmﬁﬂgo%tf@@%are dried
ovetan{$82%nd evaporated. The crude product is purified by prep. HPLC (Water

Symmetry C18, 19x50 mm, gradient 95% water (0.5% formic acid) to 95%
acetonitriie) to  yieid 2-amino-2-{2,6-dimethyl-4-[5-((1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentaien-4-yi)-[1,2 4]oxadiazoi-3-yi}-
phenoxymethyli-propane-1,3-diol hydrochloride (23 mg) as a colourless powder
after evaporation of the isolated product from a mixture of methano! (9 mL) and 6 N
HCI in isopropanol (1 mL); LC-MS: tg = 0.89 min, [M+1]* = 470.26; 'H NMR (Ds-
DMSO;j: 6 8.18 (s br, 3H), 7.89 (s, 2H), 5.47 (s br, 2H}, 3.87 (s, 2H), 3.71 (s, 4H),
3.07 (dd, J = 5.8, 18.8 Hz, 1H), 2.84 (d, J = 18.8 Hz, 1Hj), 2.42 (s, 3H), 2.33 (s, 6H},
2.08-1.97 (m, 2H), 1.11 (8, 3H), 0.70 (s, 3H).

Example 38



NEt2)/Acetonitrile) to give the desired products as colourless lyophilisates.
5 In the case of Example 43, the reaction mixture is shaken for 10 h at 80.
To effect deprotection of the diol moiety, the product obtained after
wourifeatienis dissolved in 1 mL CH3COOH/H20 8:2 and alkvies testengho
for 2 h at rt before itis purified by prepsplPLC once more. rij....vu W' r or.
Example R Scale LC-MS (mmol) tR (min) [M+H]' 39 0i~,OH 0.027 1.17 1
411.18 40 0,-1~OH 0.027 1.20 425.17 41 0'Y OH 0.027 1.10 441.23

a@h‘kﬂ@ @'m@mm@amsqgs%@o%éaz@&&m 0188/g18 45921y, TBTU
10 Exam Ie 44 H3 3G -SNCE3 ONWO 200 /100633
o2 om0BtED B (Ao < BIoR o Khel R uils 2ddes
G%%S %@yﬂm@) ane- hydmbﬂyleﬂrrmaeitﬁaiteﬂbwwe -@BtB¥g, 120 mmol)
| | 4
BB TR S beramehuenenlle (R84l T )
5 Treeduesdipressuspensidihes relbitReas dissoRdd Binvivateromtios <olGifodirsethyi-4-
Hrassaskivise with E’ésﬂw‘& 9B S apksTRS ?3%961190\%%\'%%8%@ DIPEA

évaporated and dried undef high vacuum to give N-hydroxy-3-

(RiftiormetF- Béﬂ%\rfﬁdﬁﬁ’é*%é By éz‘é'ﬁ'mnt% §8ﬁaﬂﬁ@,€il\h€§ fyethey. 54 min. The

BB M tdikiure is directly purified by prep. HPLC (Phenomenex Acua 30x75 mm,
20 to 95 % acetonitrile in water containing 0.5 % formic acid) fo give the

10 hydroxyamidine ester infermediate {150 mg) as a coiourless solid; LC-MS: g = 1.04
min, [M+1]" = 385.20.

b) A solution of the above hydroxyamidine ester (150 mg, 0.40 mmol} in toluene is
stirred at 110°C for 35 h. The solvent is removed under reduced pressure and the

16 residue is purified by prep. HPLC (Phenomenex Aqua 30x75 mm, 20 to 95%
acetonitrite in water containing 0.5% formic acid) fo giVe 2.6-dimethyi-4-[3-
((1aS,5aR)-1,1,24rimethyl-1,12,5,5a-1etrahydro-3-thia-cyclopropajajpentalen-4-yi)-
[1,2,4]joxadiazol-5-yll-pheno! (125 mg) as colourless soiid; LC-MS: tg = 1.18 min,
IM+1]" = 367.18; 'H NMR (CDCl): § 7.80 (s, 2H), 5.07 (s, 1H), 3.06 (dd, J = 5.9,

20  18.8 Hz, 1H), 2.89 (d, J = 18.8 Hz, 1H), 2.42 (s, 3H), 2.33 (s, 6H), 1.98-1.90 (m
2H), 1.15 (s, 3H}, 0.78 (s, 3H).

Exampies 3910 43

25 To a solution of ({(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalen-4-yl)-[1,2,4joxadiazol-5-yi}-phenot {10 mg, 0.027 mmol) in
isopropanol (1 mL) the corresponding alkylating agent (as bromide, chloride or



10

9n5.i8. 10 b) To a solution of
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-
pala]pentalene-4-carboxylic acid (450 mg, 2.03 mmol), TBTU (715 mg,

W2 28ifmioB and DIPEA (863 mg, 6.68 mmol) in DMF (7 mLjCT/AB2006/450850
N-hydroxy-3-trifluoromethyl- benzamidigie (455 mg, 2.23 mmol) is added
and the mixture is stirred at rt for 1.5 In. Formic acid (1.2 mL) is added
and the mixture is purified by prep. HPLC (Groin-Sil 15 120 ODS-4-HE,

r&@s@étmmam@m nﬁadg %5&% acatcmi‘triteaf@waa@rzcmaiai@g 4680, famaiqeaction
éﬁ% % 1§5§t§% _ 4’1 %%g;ﬁ %dlrgé%’nsc%t%{atu)(ggoa?r’et purif:ed by prep.
HPLI@NWM&QWMer@tW&@IS arfidife)restem(S30vhgha8%a water (0.85%

e R e g e S o T o el ohes phshies”
Igyidie prapaa] peraaneite 43 cangorgaietiasianixture is shaken for 10 h at 80°C. To
NN 'ﬂé%r%éﬁo%'flﬁdofﬁ@%ﬂeylpﬂéfyamﬁ@'”&b@%@r %@Qr@g) é’?té?l‘b‘?ﬁﬂdétlcn is

refluxed for 7 days before the solvent is removed under reduced

d&é%%’&%”’rﬁé%%@%ﬂﬁéa B EELAEMSsl JeIBRRMEPDS Witk DER{ore itis

Hogive Sy (Srinflugromettnd-phesyl)-5-((1as,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazole
(360 mg) as a pale yellow solid; LC-MS: tR = 1.26 min, [M+1] = 391.2; 'H
NMR (CDCIk): 6 8.39 (s, 1 H), 8.398gleJ F 7.6 Hz, X H)j:&76 (d, J =8.2
Exampie 7.61 (t, J =f7.6 Hz, 1 H), 3.12 (dd J=6.4,18.8 Hz, 1 H), 2,95
(d, J = 18.8 Hz, 1 H), 2.45 (s, 3%)@6? 130 1.93(tM0 2H), 1TSS, 3H
0777 (5, 3t Exampte 45 WO 20067100633 PCT/1B2006/050850~53
3@9CH H3C SM@OON a) $6%h ice-cold'dolution ofH2E®4 (150

nnnnn o
IIII_I L1l vva <

40 OH 0.027 1.20 42517
o/\r

41 0" oH 0.027 1.10 441.23
OH

42 0~ oH 0.027 1.10 441.27
oH

43 /\COH 0.027 1.12 455.29
O
O

Examplie 44
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30

methylaniline (15.0 g, 111 mmol) is added. The solution is treated with ice
(150 g) before a solution of NaNO2 (10.7 g, 155 mmol) in water (150 mL)
and ice (50 g) is 5 added dropwise. The mixture is stirred at OC for 1 In.
WE02E iS04 (200 mL) is added and stirring is continuedpatiriHzmd 8sheso
The mixture is extracted with DCM, theszorganic extracts are dried over
MgS0O4 and evaporated. The crude product is purified by CC on silica gel
eluting with heptane:EA 9:1 to give 2-ethyl-6-methyl- phenol (8.6 g) as a
aqrimﬁora@il i¢docS: tRspH8RMinF 1K-MMBUGREI3)26 40%6.9d Odithon  and
'3 ? %\ h7% %i Q%460(s 1 H), 2.64 (g, J =7.6 Hz, 2H), 2.25
"y lamsg ; Ydror RIS - § OsoifbnBF S et 6IRIBRALp ARl ML) 3-
(84 am 68y imenmeal higvild l(@.san@ethglenmo&nmmm (T8 Frgx192e5ignipidled for
C i | ted 15 t0 115C. The wa
e e pe e e e S S et i onee
I!thérwgvteff Separaties irepritasiasy el iboRdente angathie enixaote isre dried
Jefiured éas 3 oy Jhe mixtueds gaoled gt ﬂkbﬁemﬁ WA G0 hlaroxy-5-

and extracted with EA. The organic extract is washed with sat."aqg.

tRiBI oo iR RPN (54 RERPOTEREP P Feliring St min, [M+1]" =
aissalved in EA and treated 20 with heptane to initialize crystallisation.

The solid material is collected and dried to give
3-ethyl-4-hydroxy-5-methyl-benzaldehyde (3.13 g) as a colourless

morystadling lyiawdef, (IHEN-MR (CDRIB)e 3 (Sa b /8h- ‘Feﬁgh?&a(zﬁh%lﬁyciopro

p%%?p%g?a)e%@)%ga?t?o %tglﬁ#gﬁ 2H)220§ mgﬁ')réﬁ{? ETHJS md, é_.LZ‘S mmol}

O anice-C 10N O
aafétlﬁyPEAyéﬁﬁﬁymgn&Wbmaﬁhehy@éfl(ﬁo(*o gnLB 0N myriroRyirB EMo(EOathy -

k) ARLiPidiBs (1 Bby tifiorameihanesyfoRicagd, @hé’ﬂ%*@ HA®risn

%067 mmol) is added over a period of 20 min. Upon complete W

Wl@@@éé PN 18 25660 5085 esixtRiGh PtHEIRsE DARies. réiﬁb@e@rom -Sil
12dsbesrgagtionds atived fop furthen3hait Hae, Amptire %%H%%ﬁﬁ?%g 0.5%

DCM (150 mL), washed three times with water, dried over

feiteied aﬁfﬂdévaﬂ&at&ﬂ" Thet IEsichaRs bﬁrﬁr@"d’!ﬁmbé{sh %%ﬁ?&i@?ﬁ%ﬁw -3-thia-
c@ﬁlo@}@mb@m@uﬂnd&ﬂmmm asldto gingrifyarexinsthanrrsHaRtiG benz-

ST S O e s e
DBEGs, 1 H), 2.85 (q, J = 10.1 Hz,

- 0) A solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyciopropafalpentalene-4-carboxylic  acid  N-(N-hydroxy-3-trifiuoromethylbenz-
amidine) ester (480 mg} in toiuene is refluxed for 7 days before the soivent is

removed under reduced pressure. The residue is purified by CC on silica gel eluting

‘with DCM  to give 3-(3-triftuoromethyi-phenyl)-5-((1aS,5aR)-1,1,2-trimethyi-

1,1a,5,5a-tetrahydro-3-thia-cyclopropajajpentalen-4-yl}-[1,2 4Joxadiazole (360 mg)
as a pale yeliow soiid; LC-MS: tg = 1.26 min, [M+1]* = 391.2; 'H NMR (CDCl): &
8.39 (s, 1H), 830 (d, J = 7.6 Mz, 1H), 7.76 (d, d = 8.2 Hz, 1H), 7.61 (1, J = 7.6 Hz,
1H), 3.12 (dd, J = 6.4, 18.8 Hz, 1H), 2.95 (d, J = 18.8 Hz, 1H), 2.45 (s, 3H), 2.02-
1.93 (m, 2H), 1.15 (s, 3H), 0.77 (s, 3H).

Exampie 45
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2H), 2.48 (s, 3H), 1.30 (t, J = 10.2 Hz, 3H). d) To a stirred solution of the
above triflate (10.7 g, 36.1 mmol) in dry DMF (75 ml-) 10 is sequentially
added triethylamine (7.3 g, 72.2 mmol), methyl acrylate (31.1 g, 361
wames)1 MEPP (819 mg, 1.99 mmol) and Pd(OAc)2 (405 mgptBismosmiosse
under nitrogen. The mixture is stirred 11500 for 5 h, cooled to rt, diluted
with diethyl ether (350 mL) and washed twice with 1 N aq. HCI and once
with sat. aq. NaHCO3 solution. The organic extract is dried over MgSO4,
filtered and evaporated. They 15 residue is purified by flash
chromatography on silica gel e%mg with heptane:EA 19:1 to give
3-(2-ethyl-4-formyl-6-methyl-p l)-acrylic acid methyl ester (5.93 g) as
a colourless liquid; LC-M&: 4k i’ i [
3-(2-ethyl-4-formyl-6-methyl-pheqnyl)-acrylic acid methyl ester 20 (5.93g,
25.53 mmol) in methanol (140 mU¥and 23d@q. NaOH (45 mL) is stirred at
rt for 1 h. The methanol is evapStatéd & o 4qUEBUS solution is
extracted twice with DCM. The ag. layer is,acidified with 37% aq. HCI.
The precipitate that forms is collected, washed with water and dried The

urth b lli f EA
8@ Oﬁ“}et% orﬁ%ﬁ) (-521% y)llséﬁg I?aé r;mr: ng:iﬁ (% g) syel V\y 2-ethyl-6-
r@ey@ymitm WMS.0R. =08 Tmial) f)sTaﬁaegtﬂJﬂmmﬁiution is treated with ice (150 @)
b%r@eeghgtrtni w'i@amethrizpbe@y keqwirra?qm%iéﬁ LJTHHB' A0 g) is

8 mmol) in ethanol (80 mL) Pd/C (275 mg, 1
aﬁ@ﬁé‘t&ﬁ%‘“&iﬁﬂt 5(5'% Redefyis faes %@"ﬁ’nf@ure i‘s 5Ge@%or e6RaBR0 ML) is

a‘d&i@éralté(%tﬂ&fﬁifd‘b%ﬁh6&:&&?'39&%&51@'[@r%@ffr@ﬂgrB"% filirpterisy w;th DCM the

concentrated e residue is dissolved in EA, washed with 2 N aq

Yo FHPER A6 HEPINDVBHnKIPhYE BRSARYARAFEIRTs EPSdCdVSF’ p*‘OdUCf is
pNaR&Ody filtered mea\@pwmtwgwe@@r@mew&2@0@/2&%93@ methyl-
PCT/] /050850 55 h hyl-ph ic.aci
EET 50 BTiE ST G W 0r7e (i B A S BroCio16 7.03:6.95
&(Zte)trﬁ]%l(tydlreﬁyﬁiﬁmyii@)-maby(lsphei)yt) profaipnie actdH2,.&1g;, 8.28.65, 3H),
ﬂDJn acetic t g|(50 mL) is treated with Mn02 (3.9 g, 45.4 mmol) and

e resulting mrxtur is stirred at 80C for 4 h. The mixture is filtered and
the filtrate is concentrated. The crude product is purified by CC on silica

96k eluiReith PEMyi%-methyl-phenol (8.40 g, 61.7 mmol) and hexamethylene
tetraamine (12.97 g, 92.5 mmol} in acetic acid (60 mL) and water (14 mL) is heated
to 115°C. The water is digtilled off at 117°C and collected with a Dean-Stark
apparatus. Then the water separaior is replaced by a refiux condensor and the

mixture is refluxed for 3 h. The mixture is cooled fo rt, diluted with water (100 mL)
and exiracted with EA. The organic extract is washed with sat. ag. NaHCO;, dried
over MgSO, and evaporaied. The remaining soiid is dissolved in EA and treated
with hepiane 1o initialize crystaliisation. The solid material is collected and dried o
give 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (3.13 g) as a colourless crystaliine
powder, 'H NMR (CDCls): § 9.83 (s, 1H), 7.58-7.53 (m, 2H), 5.30 (s br, 1H}, 2.69 (q,
J =7.6Hz, 2H), 2.32 (s, 3H), 1.28 (1, J = 7.6 Hz, 3H).

¢) To an ice-cooled solution of 5-ethyi-4-hydroxy-3-methylbenzaldehyde {10.0 g,
60.9 mmol) in DCM (50 mL) and pyridine (15 mL), trifluoromsthanesulfonic acid
anhydride (18.9 g, 67 mmol) is added over a period of 20 min. Upon complete



10

15

20

25

30

g ve ethyl-4-formy6-methyl-pheny-propionic acid 176 arrnirr' g) as a
beige solid; iu, LC-MS: tR =0.86 min. 10 h) A solution of
3-(2-ethyl-4-formyl-6-methyl-phenyl)-propionic acid (1.67 g, 7.58 mmaol)
warddoyidoesdy/lamine hydrochloride (780 mg, 11.36 mmol) in Bamatrgbedesosso
pyrroidone is heated to 80°C for 30 mig4n the microwave (300 W, active
cooling during irradiation). The reaction mixture is diluted with diethyl
ether and washed 15 with water and brine. The organic extract is dried

RiidNadRO ierad AnfopyaRMRIAE @4HWBN is stirred for further 2 h atrt. The
3-(4-cyano-2-eth I 6- mw ﬁhen)g pro pionic acid (1.55 g) as a beig

Ui E-etaR wieh (WEDRFSEHIeE i@@% (gl‘ffmoa’f?uw@d over
N2HHOR, Filte? (e, @Hp& £ée 596(%821:'1)3 %%’@fﬁt@@ by flakh c-hrbﬂn@tobfaphy on

20| Potass OXIde mmol). is .care
<l L B R b TS S48 Yoty
afpdrodbonethit- mﬂw,y?es‘i@hfﬁlalYﬁ)m)we@ pbgie yeitow oil; LC-MS: {5 =1.07 min;

g'ssgﬁ in mg?h%;ﬁo ( gylfﬁ??z ggo?éoﬁ e Mdure mgéfé?%g rr]‘]é)%1m Hz,

2hhd3He 25 SbivehBi évapotatediZi-esidue is dissolved in 2 N ag. HCI
and extracted with EA. The pH of the aq. phase is adjusted to pH 5 by
adding sat. aq. NaHCOS3 and the mixture is extracted three times with EA.

HHE CortiTRREVHERI O PR W BiRE 0er BB 0A Mfifer8ry DME (75 mi)
t@gwgﬁt@iﬁﬁéd@@ﬁrﬁ@m&@@)@ 4?‘@4? mmoi) methy! acrylate (31 | g, 361

rox |do )- eth c acid (1.4 g) as a wh
0D LTS (RSB0 poR I 3 EOAADH: 586 Tl 37 (s uncer
rﬁafg)eﬂz 1T2&rm‘metb5&-1s karEeBaatetrwﬁdlf@fSSchaﬂooied to i, diluted with diethyl

o B 06as P RS OUBGsbEh S P B0 o9 erCOs

smm@a ahbDIPENIG ESiag 450diedol)vsrabitiszsD T hdtesadtiand rampcea‘@d. The
SH6d & GfRrenyp Belere R Soluionfihy et dN eluting witn heptane:EA
19:1 to give 3-(2-ethyl-4-formyl-6-methyl-phenyl)-acrylic acid methyl ester (5.93 g)
as a colourless liquid; LC-MS: tr =0.98 min.

@) A suspension of 3-(2-sthyl-4-formyl-6-methyl-phenyl)-acrylic acid methyl ester
(5.93g, 25.53 mmol) in methanoi (140 mL) and 2 N ag. NaOH (45 mL) is stirred at rt
for 1 h. The methanol is evaporated and the agueous solution is exiracted twice
with DCM. The ag. layer is acidified with 37% ag. HCL The precipitate that forms is
collected, washed with water and dried. The product is further purified by
recrystallisation from EA (100 ml) to give 3-(2-ethyl-4-formyi-6-methyl-phenyl)-
acrylic acid (4.2 g) as yellow crystals; LC-MS: tgr =0.87 min.

f) To a solution of 3-(2-sthyl-4-formyl-6-methyl-phenyl)-acrylic acid (2.75 g, 12.6
mmol} and DIPEA (1.8 g, 13.8 mmol} in ethanol (80 mL) Pd/C (275 mg, 10% Pd,
moistened with 50% water) is added. The mixture is stirred for 16 h at rt under 1
atm of Haz. The catalyst is filtered off and the filirate is concentrated. The residue is
dissolved in EA, washed with 2 N aq. HCI foliowed by 1 N ag. HCI and brine. The
organic extract is dried over NaxS0,, filtered and evaporated to give 3-(2-ethyl-4-
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hydroxycarbamimidoyl)-6-methyl-phenyl]-propionic acid (305 mg, 1.22
mmol) in DMF (2 ML) is added. Stirring is continued at rt for 1 h. The
mixture is diluted with 5 formic acid (0.5 mL) and acetonitrile (5 mL) and

wiepaated By prep. HPLC (Grom- Sil 120 ODS-4-HE, 30x75eaump 16 gemosse
10 to 95% acetonitrile in water containigg 0.5 % formic acid) to afford
(IaS,SaR)-l,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia— cyclopropala]penta~
lene ™ car~ boxy” acid " (' }hyl meL hyl 4 (2 u,boy-ethyl) N em

6
”%@?ﬁ“ﬁ”f@m*ﬁ%ﬁ%'ﬁ?ﬁ u%gﬂéﬁ)@ﬂé()dﬂﬂl{@ Ut G- MRidRe5id:-0c-MS: 15

gB'F—?) 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalene -4-carboxylic acid

B D A Sy SR &7 SR A WS LA 9 28 &
TtBlﬁem@Ql)O 18406} @%#ﬁ@dﬂﬁb)&ﬁ@r&a’t@ﬂw;ﬂmh@n@b 185Cyfod B4laysoThend the

rgl!?ﬁwﬁﬁ IHICRAeek Qi i B BONEN |5 E pe -[rsh%trﬁe?%%"é%&isthe filtrate is

dissolved in DMF and separated by prep. H rom-

OIS RIED 30T SR, n@tﬁwcmm@@a@t&ﬁrw@ wiliGoansr ebritagnmigh DCM to

dve @ for, mlaﬂféﬁ%’ﬁg%@rﬁ% Srnsiivid-ERit(lasbaR)as a b@s%e solid;
trlmet%% 1,1 a,5,5a-tetrahydro- -3-thia- cyclopropa[a]pentalen 4 -yl) 20

Lé, , I'T’S‘ryl] -phenyl}-propionic acid (150 mg) as a white

crystalllne solid; LC-MS: tR = 1. 19 min, [M+1]' = 437.28; '"H NMR

( 8.12. %@é? 764 @3763% 1H 3083}@96
h 1% 'CfL l_Bf 5527? . o%l !\pheri ﬁ2p| EF] ?qsf_g, 7.58
W@Hzaaﬁi)bmﬂax@a@me ZhSQFQCLB‘EBD(Iﬁ%H’ﬁ@ 0% (d] 3.36 58ty IrH),-methyl-2-
Siblorde™ 9 Belted thad 2%l 45 iff HzydHh i, é% ﬁ?oé 0830%
%ﬁ ERamples 46 and 47 WO 2006/100633 PCTC}OAZ% 6i0B085 Fiv cooiing
qqg@/mgaﬂ@@)oﬁeN@ctnon mixture is diluted with diethy! ether and washed
with water and brine. The organic extract is dried over Na,S0y, filtered and
evaporated to give 3-(4-cyano-2-sthyl-6-methyl-phenyl}-propionic acid (1.55 g) as a
beige solid; LC-MS: g =0.89 min, 'H NMR (De-DMSO): § 12.25 (s, 1H), 7.45 (s,
2H), 2.81-2.84 (m, 2H}, 2.67-2.59 (m, 2H), 2.35-2.30 (m, 5H), 1.14 {t, J = 7.6 Hz,
3H).

i) Potassium tert. butoxide (2.71 g, 24.1 mmol) is carefully dissoived in methanol
(25 mL). To this soiution hydroxylamine hydrochioride {1.44 g, 20.7 mmol) followed
by 3-(4-cyano-2-ethyi-6-methyl-phenyl}-propionic acid (1.50 g, 6.80 mmol)
dissoived in methano!l (7.5 mL) is added. The mixture is refluxed for 8 h and the
solvent is evaporated. The residue is dissolved in 2 N ag. HCI and extracted with
EA. The pH of the ag. phase is adjusted to pH 5 by adding sat. ag. NaHCOs; and
the mixture is extracted three times with EA. The combined organic extracts are
dried over NapSO0y fillered, evaporated and dried to give 3-2-ethyl4-(N-
hydroxycarbamimidoyl}-6-methyi-phenyll-propionic acid (1.4 g) as a white solid; LC-
MS: tg = 0.60 min, [M+1]" = 251.17.

) To a soluticn of (1aS, SaR)-1,1,2-frimethyl-1,1a,5 5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid (270 mg 1.22 mmol) in DMF {3 ml),
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To a solution of

3-{2-ethyl-6-methyl-4-[5-((IaS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-ylj-phenyl}
wpramienicsacid (9 mg, 20 pmol) in DMF (0.5 mL), TBTU (7 mgr/22@meddsso

and DIPEA 5 (9 mg, 66 pmol) is addedsd he mixture is stirred at rt for 5

min before the appropriate amine (100 pmol) is added. Stirring is

continued at rt for 1 h. The mixture is treated with formic acid (25 pL),

THytedaul OZE'[M%@%%HH—DWAS@?@V%@@M PEBRIHELEJMMAtELS reaction

SymmetryCl 19x50mm 54m, 20-100% acetonitrile in water containin

B84 Sorfnic K 1o Hirfdid {RE dRsifBl affie'es & 1PREIBIN&s Rstine %hyi 4-(N-
HﬁfM@GMWd&ﬁR@%@)ﬂMﬂHEHQ@#&mr@i" Aol ﬂﬁ%%hgl 4722 mmol) in

651 E le 48: EC5
Ol by e A s HLHBRrLc r G6 il cTaMurplaLed wit
FONDIRT A4MR2E8Y i) E5a Bnatmoiufae{&ﬁﬂ()(ﬁpti ysingratednbyamep. HPLC {Grom-
%%B@Sé) I—!%Hr%gt?gsn%{) r q%c%n}poy‘g% e eLt'g ﬁ%ifs)lripd@temcc ntaining

receptor Assay conditions aré Hepeés
0\@(% (Ruke, 2¢eB78) Hiifoka M’g@ﬁ:@ﬁhkal 830619’5?@ 104 3515& tetrahydro-3-thia-

?Ilvya =¥y qlwtac)Jé&lOg.M’GDt!?, miar‘ﬁ‘z Hm",“:. Q'Mﬁg:'(g %h”f\ N-
4’16 pM 35S-GTPyYS Afers am losci nces S 32() ep 7Y

hZ’WW‘é??W@"’E@@@M@@@B@%@W@ 206150850 “@B%Mﬁo@mds" a?é mm [M+1 I’
Ldisspled and diluted in 100% DMSO and pre-incubated at room

temperature for 30 min in 150 pi of the above assay buffer, in the absence

of 355- GTPyS. After addition of 50 pl of 35S-GTPyS, the assay is

Kpcubatedfepérisiahroonf tempergumke-1The- mydwermieasa@témhydm 3-thia-
tra sfer oft ere; tlon |xt ret a5MuItscre§\p [f“gmj’ ore, M
S e

% @anr%/es M Packatd “Bio éh (& @éPéfdfOW*
qtaetghed Wmm}dﬁ bw@@mmmmemmz@@mg, 0.561 mmol) in toluene (10

mL} is heated to 85°C for 24 h, then at 105°C for 3 days. The mixture is cooled to rt
and the soivent is evaporated. The residue is dissoived in DMF and separated by
prep. HPLC (Grom-Sil 120 ODS-4-HE, 30x75 mm, 10 um, 70-100% acetonitriie in
water containing 0.5 % formic acid) ic afford 3-{2—ethyl-6»me‘£hy|~4;{5-((1aS,SaR)—
1.2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyciopropalalpentalen-4-yl}-
[1,2,4]oxadiazoi-3-yl-phenyl}-propionic acid {150 mg) as a white crystalline solid;
LC-MS: 15 = 1.19 min, [M+1]" = 437.28; "H NMR (Ds-DMS0O}: § 12.26 (s, 1H), 7.64
(s, 1H), 7.63 (s, 1H), 3.08 (dd, J = 6.4 , 19.3 Hz, 1H}, 2.94-2.8% (m, 2H), 2.84 {d, J =
18.2 Hz, 1H), 2.69 (q, J = 7.6 Hz, 2H), 2.41 (s, 3H}, 2.38-2.33 (m, 5H), 2.05 (d, J =
5.8 Hz, 1H), 1.99 {1, d = 5.8 Hz, 1H), 1.19 {1, J = 7.6 Hz, 3H), 1.11 (s, 3H), 0.70 (s,
3H).

Examples 46 and 47
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(70%/30%), dried, sealed at the bottom and, after addition of 25 pl
MicroScint20 (Packard Biosciences, order# 6013621), sealed on the top.
Membrane-bound 35C__ GTPyS is measured with a TopCount from
viRaokarchmssciences. 10 EC5o is the concentration of agonist#d116i3a%9s6
% of the maximal specific 355- GTPySbjnding. 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 Sim3@om§pecific binding is the 15 amount of
binding in the absence of an aggﬁ,jst in the assay. Table 1 shows the
EC5o0 value of some compound$of, the present invention. The EC50
values were determined ggcor o the method described above. 20
Table 1: Compound of Exampie EC50 [nM] 612 16 0.9 191.2 24 ---4.8
276.1 328.8 381.6 391.143 N7 4,5 WO 20064100633
PCT/IB2006/050850 59 Example@9#Asg (In vivo Efficacy The
efficacy of the compounds of Formula (1) ¥s-@ssessedby measuring the
circulating lymphocytes after oral administration of 3 to 30 mg/kg of a
compound of Formula (I) to normotensive rhale Wistar rats. The animals
‘Bve louseldiinclimate3s 2aitnotedreomditdSs((wiS HAR bt liglt/dankieytle, 2,5 5a-

SO S8 S R D9 5 R

propionic acid (9 mg, 20 umol) in DMF (0.5 mL), TBTU (7 mg, 22 umol) and DIPEA

(9 mg, 66 pmol) is added. The mixture is stirred at rt for 5 min before the
appropriate amine (100 umol) is added. Stirring is continued at rt for 1 h, The
mixture is treated with formic acid (25 pl), diluted with acetonitrile (0.5 mL) and
separated by prep. HPLC (Waters SymmetryCi18 19x50mm 5Sum, 20-100%
acetonitrile in water containing 0.5% formic acid) to afford the desired amide as a
colourless resin.

LC-MS
tr (min} [M+H]"

Example R

46 N ~OH 112 480.39

47 N {OH 1.08 510.37
Ok

Example 48: GTPyS assay tc determine ECs; values

GTPyS binding assays are performed in 96 well microtiter plates (Nunc, 442587} in
a final volume of 200 u, using membrane preparations of CHO cells expressing
recombinant human S1P1 receptor. Assay conditions are 20 mM Hepes (Fluka,
54461), 100 mM Nall (Fluka, 71378), 5 mM MgCl. (Fluka, 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
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administration. Full blood is subjected to hematology using Advia
Hematology system (Bayer Diagnostics, Zurich, Switzerland). All data are
presented as mean SEM. Statistical analyses are performed by 10
wanalysiwwiyariance (ANOVA) using Statistica (StatSoft) angdas2006/050850
Student-Newman- Keuls procedure forggultiple comparisons. The null
hypothesis is rejected when p < 0.05. As an example, Table 2 shows the
effect on lymphocyte counts 6 h after oral 15 administration of 10 mg/kg

&)‘rﬁ‘ﬂ@&%@?@@&%ﬁ@@ RFRSBNLIBMERLIAHHR, wg@t%\/{%&%ﬁ\é@éw room

rats as compared toagrésg)oof animals treated with vehi only Table 2:
(RBRFSEIHE BLSnb Y E%uh e B8 ARBKS BssaoRuter - sadheaaRce of °S-

@00 063 HRGHTIIBE006/0250858 - P PRHRIAS hsfngQapeups:sergteds at room
from theLg% Lg) consisting of thiophenes of the Formula (I) H3C CH3 H3C

N8 B UIS (BrRaHeth HMg“RWéEﬁ’e%n‘f@eNeac’“O“ mixture to a
Muitxscreeﬁ plate (Millipore, MAHFC1H80) using a cell harvester from Packard

Biosciences, and the plates are washed with ice-cold 10 mM NaxHPOJ/NaH.PO,
(70%/30%,), dried, sealed at the bottom and, after addition of 25 ul MicroScint20
(Packard Biosciences, order# 8013621), ssaled on the top. Membrane-bound #S-

GTPYyS is measured with a TopCount from Packard Biosciences.

ECso is the concentration of agonist inducing 50 % of the maximal specific **S-
GTPyS binding. Specific binding is determined by subtracting non-specific binding
from maximal binding. Maximal binding is the amount of cpm bound to the
Multiscreen plate in the presence of 10 pM of S1P. Non-specific binding is the

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

Table 1 shows the ECso value of some compounds of the present invention. The
ECso values were determined according to the method described above.

Table 1:
Compound of Exampie | ECss [nM]
3] 12
16 9o .
19 1.2
24 4.8
27 6.1
32 8.8
38 1.6
39 1.1
43 1.4
47 4.5
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M|~ _oratilt 10 0 R1 represents hydrogen, C1-5-alkyl, C1.5-alkoxy, or
halogen; R2 represents hydrogen, C1-5-alkyl, C1-5-alkoxy, trifluoromethyl,
trifluoromethoxy, or 15 halogen; R3 represents hydrogen,
wioyrhoxapeGisb-alkyl, 2,3-dihydroxypropyl, di-(hydroxy-C1.5- PCT/IB2006/630850
alkyl)-C1.5-alkyl, -CH2-(CH2)k-NR 3132, (azetidine-3-carboxylic acid)- 1
-yl-methyl, (azetidine-3-carboxylic acid C1-5-alkylester)-1-yi-methyl,
2-[(azetidine-3-carboxylic WO 2006/100633 PCT/IB2006/050850 61
Rehplydbetndo2dmantidingr3,carboxyke acid
C1-5-alkylester)-1-y1]-ethyl, 3- [(azetidine-3-carboxylic acid)-1-y1]-propyl,
Thé(aféitidine-&- dﬂ%mﬁ@@mﬂﬁhﬁ%kﬁﬁate{ﬂ) dsylkswopsad by measuring the

R ) s R o o
Hpymahding@ manmoignis «icada . W@WIester)qulammaga are housed in climate-

AAERIERlidiRendn SaRRRYAC Qck‘pﬁgh%ér%t@f)ei% (VAT RLQINe-35CRERRXY IS normal
acid C1.5-al gi/ﬁlester )-1-yl]- ethyl, 2-[(pyrrolidine-2-carboxylic

ralcRIRYLA mkm(wh(ﬁm@éggmmre and 3, 6 and 24 h after drug

ddprialietesie Bul- Wby ls Sslippealisling-Fiationgle asidy lAdlaramatoiogy
3- Mo r[(%% LEStlne u-Caru nF( gC _aciu v1- 5 Y IuKYJester ) i-yfl | p rOpy r,
sgiem PR okl CH ey 251 RBpyl,

3-[(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-yf]- propyl,
AlCHZHECHE) ivESONG - B8 20EEH 2y GENRARBZiceiCantiRBE 1are performed by

{‘%l/}ﬁ Wﬁ ﬁ!&ncgﬁB ﬁ}ﬁéﬁ%fg%ﬁ%{ga%%@%ﬂﬂm the Student-Newman-

oxy, hydroxy-C2-5
&W@rQW@@%W|mm;g%mpag3@méWe pudiveesihesis is rejected when p <
oZolydroxy-3-methoxy- propoxy, -OCH2-(CH2)m-NR 31R32,
2-pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-1-yl-propoxy, 15
2-piperazin-1-yl-ethoxy, 2-[4-(Ci-5-alkyl)-piperazin-1-yl]-ethoxy,
£ [Ar( 2Ry eipny - B4R Qi@amnt&aflbﬁ&@m Iypiperagit oy after oral

5.alkyl 1-
SRR oty RGeS 0, SETBRY S Gl i iSRS dgyention 10
ng+moiphsive-4ndiprépetey, 2dtazetchng>8redrimxy|gracd bl ghjrathoxye@ed with
vehicle only.

Table 2:
Compound of
Lymphocyte counts
Example
16 -49%
19 -56%
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[(azetidine-3-carboxylic acid C1.5-alkylester)-1-y1]-ethoxy, 2-[(pyrrolidi
Wﬁ%éff@r(ggxylic 20 acid)-1-y1]-ethoxy, 2-[(pyrrolidine-3-carbogyigiasids 050830

C1.5-alkylester)-1-y1]-ethoxy, 2- [(pyrrafidine-2-carboxylic acid)

-1-y1]-ethoxy, 2-[(pyrro|idine-2-carboxyﬁ acid C1-5-

alkylester)-1-yl]-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1-yl]-ethoxy,

2-[(3-hydroxy- pyrrolidine)-1-yi]-ethoxy, 3-[(azetidine-3-carboxylic

Clth‘?'(!ﬁ-1-y1]-propoxy, 3- [(azetidine-3-carboxylic acid
C1.5-alkylester)-1-yl]-propoxy, 3-[(pyrroiidine-3 25 carboxylic
acid)-1-y1]-propoxy, 3-[(pyrrolidine-3-carboxylic acid_

1. ACSERgRSSIeg e %%5&&9,%9(@9%&?.%@@@4%@%“% of the Formuia (1)
acid)-1-yi]-propoxy, 3-[(|?¥rceolidine}aécarboxylic acid
C1.5-alkylester)-1-y1]-propoxy, B-[(2-hydroxy-pyrrolidine)-1-yl]-propoxy,

3-[(3- hydroxy-pyrrolidine)-1-y }-propoxy,
2-amino-3-hydroxy-2-hydroxymethyl-propoxy, -O-CH2-CONRS3iR32,
3-carbamoyl-propoxy, 3-(C1/ jcarbamoyl)propoxy, 3-(2 30
hydroxyethyicarbamoyl)prop OCH2-CH(OH)-CH2-NR31R32,
3-[(azetidine-3- E%lz?%boxylic

3-[(azetidine-3- Xy
2-hydroxy-3-[(pyrrolidines3-carfyoxylic acid)-1- yI]-p1ropoxy,
2-hydroxy-3-[(pyrrolidine-3-carbgxylic acid Cl-5-£ﬂ<ylester)-%{-é/l] \We

2-hydroxy-3-[(2- hydroxy-pyrrolidine)=4
2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yi]- propo
2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-;3/i5/@razin-l-yl-propoxy, 5
2-hydroxy-3-[4-(C1.5-alkyl)-piperazin-1-yl]-propoxy;
2-hydroxy-3-[4-(2-hydroxy- ethyl)-qqgﬁrmgg]ﬁyl]-propoxy,
2-hydroxy-3-morpholin-4-yl-propoxy, -NR31R32 -NHCO-R31,
-CH2-(CH2)k-NHSO2R33, -(CH2)nCH(OH)-CH2-NHSO2R33, -OCH2-
wie2mM-NHSO2R33, -OCH2-CH(OH)-CH2-NHSO2R33,
-CH2-(CH2)k-NHCOR34, -(CH2)nCH(OH)-CH2-NHCOR34,
-OCH2-(CH2)m-NHCOR3", or -OCH2-CH(OH)-CH2- 10 NHCOR34; R31
rmgme,%}@sgy@éogen, methyl, ethyl, 1-propyl, 2-propyl, 2-hydroxyethyl, 2-
hydroxy-1 -hydroxymethyl-ethyl, 2-C1.5-alkoxyethyl, 3-hydroxypropyi,
3-1-5-"alkoxypropyl, 2-aminoethyl, 2-(C1-5-alkylamino)ethyl,
2-(di-(Clys=adkyl)amino)ethyl, 1§]gamqumethyl, C1.5-alkylcarboxymethyl,

2-carbox ethyﬁf 2-(C1-gr / \
O~ N~
O

N

R' represents hydrogen, C+.s-alkyl, Cis-alkoxy, or halogen;

R? represents hydrogen, Cis-alkyl, Cqs-alkoxy, trifluoromethyl, triflucromethoxy, or

halogen;

R® represents hydrogen, hydroxy-Gis-alkyl, 2,3-dinydroxypropy!, di-(hydroxy-Ci.s-
alkyl}-Cq.s-alkyl, -CHa-(CHa)-NR*' R,  (azetidine-3-carboxylic acid}-1-yl-methyl,
(azetidine-3-carboxylic acid Cis-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic
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alkyicarboxy)ethyl; R32 represents hydrogen, methyl, or ethyl; 20 R33
Wrepresents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxye®gE/IB2006/05085¢
2-methoxyethyl, methylamino, euhylangfo, propylamino, isopropylamino,
n-butylamino, or dimethylamino; R34 represents hydroxymethyl,
hydroxyethyl aminomethyl, methylaminomethyl, 25 dimethylaminomethyl,

acd] mﬁ; f ﬁz Or@a&mst@y@%&%met%w'r@@%tamyke&%@ [FSTeﬂfethyz 5.

m represents the integer 1 or 2; n represents

@e,@dm?)gcﬁrfwybees@ﬁta hybisapyt . @dl@aeﬁﬁmd’geﬁrmw!tc acid Cis-
aﬂ?}g@é{éﬂg@% BlohIB2QRGRRERO- £3:ABE SRR ANERHONGY ISUDRTE SUGHroiidine-3-

as optically pure enantiomers, mixtures of enantlomers such as

carheaiite Aehsterecmieresianrys srinderamelising2eadommiic  acid)-1-yl-
méRee % m%@%&é@é&!ﬁ@%f&@%ﬂ&n@%ﬁ@% s ?R%rrohdme 3-

ent complexes of such compounds, and morphologic forms.

Carbesiiso RRIcCtTHRIG YO cRalfPyrr H%@&@F@Q%Mé&%n@lﬁyd%geﬁ*kyieﬂef) 1-yi}-

ethyﬂregp(%r%alé Sﬁgﬁ %fgslg}h-a &ﬁ@f@é"f’)ﬂi&ﬁtg ki N2 g%rroi:d;ne -2-carboxylic acid

C(aﬁ%&ﬂ‘iﬁ@@chﬂw aC|d)ﬁ[t&’#ﬁ@ﬂime(ﬁz‘é@@ﬁéﬂ%arb@%q?ch&lb‘propyt 3-
[(ByhSndindesichibadiyd(@ efici3- caeogceey@é‘te%_w}lfw 9. tl:@ﬂps Brofidine-2-

ainyicolLer}-I-y,-met, 2-i,uzIL,dIne yli , ,, ,,,'v "aze. 10 carboxyllc acid
carhoryik 1) nremy, 8- Mﬁémﬁé@%@%@@ﬁé@cﬁﬁﬁi H-prdpester-1-yil-

eyl ] ]
R T i
e

Clgsr sy stéﬁ}%%mé?hyﬂb?ﬁbl|dfh@fﬂﬁrb@!§%hcm¥q{9§ibfr§etmikGXys di-
nﬂgﬁ#ﬂgé@%ﬁ%@&%ﬁ 359I‘]ay’Eﬁt?/qlstezr)[%]eyrroI|d|n%a/|152 BH%gi%%/(ﬁlg] ethexy»
Pragery1 -Bafiytéstds) mrl\ﬁe %j g: Rw%qwimh‘e)é -BHIB Yy e RGP IEHL-yI-propoxy,
2- gtB&lra%rHﬁWPmeQyZ caphaxutic aaithPlomaiedasteR)ilexdb@inyl o 4-(2-hydroxy-
ethy[l ¥ plrp;gflarla?g 13 -yi] -athoxy, 3-piperazin-1-yi-propoxy, 3-[4-(Cis-alkyl)-piperazin-i-
yil-propoxy, 3-[4-(2-hydroxy-ethyl)-piperazin-1-yi}-propoxy, 2-morpholin-4-yi-ethoxy,
3-morpholin-4-yi-propoxy, 2-[{azetidine-3-carboxyiic acid)-1-yil-ethoxy, - 2-
[{azetidine-3-carboxylic acid Cqs-atkylester)-1-ylj-ethoxy, 2-{{pyrrolidine-3-carboxylic
acid)-1-yi]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid Gi.s-alkylester}-1-yi}-ethoxy, 2-
i(pyrroliding-2-carboxylic acid)-1-yl}-ethoxy, 2-[(pyrrolidine-2-carboxylic acid Cqs-
alkylester}-i-yll-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1-yli-ethoxy,  2-[(3-hydroxy-
pyrrolidine}-1-yi}-ethoxy, 3-[{azetidine-3-carboxylic acid)-1-yl}-propoxy, = 3-
[{azetidine-3-carboxyiic  acid Cis-alkylester)-1-yll-propoxy, 3-[{pyrrolidine-3-
carboxylic acid)-1-yl}-propoxy, 3-[(pyrrolidine-3-carboxylic acid Cy.s-alkylester)-1-yil-
propoxy, 3-[{pyrrolidine-2-carboxylic acid}-1-yl}-propoxy, 3-[(pyrrolidine-2-carboxylic
acid Cis-alkylester)-1-yl}-propoxy, 3-[{(2-hydroxy-pyrroiidine}-1-yil-propoxy, 3-[(3-
hydroxy-pyrrolidine)-1-yil-propoxy,  2-amino-3-hydroxy-2-hydroxymethyl-propoxy,
-0-CHx-CONR®*'R®,  3-carbamoyl-propoxy, 3-(Cis-alkyicarbamoyl)propoxy, 3-(2-
hydroxyethylcarbamoyl)propoxy, -OCHx-CH(OH)-CHo-NR*'R®,  3-[(azetidine-3-
carboxylic  acid)}-1-yl}-2-hydroxypropoxy, 3-[{azefidine-3-carboxylic acid Cis-
alkylester)-1-yl}-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid}-1-
yll-propoxy,  2-hydroxy-3-[(pyrrolidine-3-carboxyiic  acid  Cis-alkylester)-1-yl}-
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carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-3-carboxylic acid
W U’%ﬂggggster)-l-yl]- propyl, 3-[(pyrroiidine-2-carboxylic acid}ﬁ%-ﬁ%%bgsﬂ
3-[(pyrrolidine-2-carboxylic acid C1_5-alkylester)-1-yi]-propyl,
-CH2-(CH2)"-CONR31R32 -CO-NHR3%%0 -(CH2)"CH(OH)-CH2-NR31
R32, hydroxy, C1.5-alkoxy, fiuoro-C1.5-alkoxy, hydroxy-C2.5- alkoxy,
di-(hydroxy-Cl.5-alkyl)-C1.5-alkoxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3-
DRRARSxy TSRV -t P R AR AR ERIORMORy, 2-hyciroxy-3-
7 XY, perazin- vl . aLTD.
\ ﬁ%{@ﬁ%ﬁd&@@g&mngfgue?ﬁ)ﬁ—éﬁ%ﬁ}ﬁﬂé@?‘)ﬁ; rgxp{%?r?xl -’pipezrakllgi?]{?)(y e
G IBHBV OIS A SR Ppoxy, 3. ATEdrS R B aroxy-pyrToidine)-1-y-
prRPSLZITe JrylrBIgP ey ol Alisrene iRy ) -PLpgERaRy LA InieR®MN-yI-propoxy

2-morpholin- 4-yi-ethoxy, 3-morpholin-4-yl-propoxy,
2 Bpioe G-t B RSP OB e iR R GR o 2 Ny droxy-

otB§isl SePaliviestenrapdkethoxy. RoHpyroidingranembaplisasily,  -NRY'R®
-1-vi -etgpxy, 2-[(pyrro||d|ne-3-carb&xyllc acid C-i 5-a|ﬁ§|ester 1%93 a3
- 32 (pytrbliindI2ichBSE acid)-EeiplethBiPH)-CHa-NHSOR™, - -OCH,-

(@#L?O"mﬂ@@%zaparbwmwgr@)lmuwﬁ%%ﬁyﬂ-eth@éﬁ/g-(cHg)k-NHGOR“,
2-[(2-h droQ/-p rroiidine)-1-yl]-ethoxy, %Gf[’g R e
(R B S asettae NHGRBRY 6" -OCHs GH(OH)-CHy
Neeid)y/1]-propoxy, 3- [(azetidine-3-carboxylic acid

C'.5-alkylester)-1-yl]-propoxy, 3-[(pyrroiidine-3- carboxylic

acid)-1-yi]-propoxy, 3-[(pyrrolidine-3-carboxylic acid C1_5-alkylester)-1-yl)

RWG Q060636 IB2aRaMA0GRAY B4 , 2-propyl, 2-hydroxyethy!, 2-
3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 3-[(pyrrolidine-2-carboxylic
hygiere- Snepresieeinyativbpoxg Ors-alkoxyethyl,”  S-hydroxypropyl,  3-Ci.s-

arﬁc{@ﬂméwyzpamééijj:,l-mll@{Q@Kytﬁd@o)ethy!, 2-(di-(Cy-s-alkyl)amino)ethyl,
-p

hydroxy-pyrrolidine)-1-yl|-propoxy, -
CHRHBA Wy croxy2-FRNERARARTS by, -B-eHsibIRaR!  2(Cr
a@;@@ém )@tngﬁppoxy, 3-(C1-5-alkylcarbamoyl)propoxy, 3-(2 5
hydroxyethylcarbamoyl)propoxy, -OCH2-CH(OH)-CH2-NR31R32
3-[(azetidine-3- carboxylic acid)-1-y1]-2-hydroxypropoxy,
R¥F [(@zRIkERes 3rrdrogxylierreit Cartpikylester)-1-yil-2-hydroxypropoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1- yl]-propoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylic acid C1.5-alkylester)-1-yl]- propoxy,

p2Zhyesexys3riipyrreigingt2-cahoxyligamg): 1-yddsensyy, 2uugroxyshi8roxyethyl,
[(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-yi -Proyo%, . .

2SRRI - RO BRI inER AT RGhoxyb OPYiamino,  isopropytamino,

ndiyssenye’-HBdnytimpiapymelidine)-1-yl]- propoxy,
2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,

R* represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl, aminoethyi, 2-methylamino-ethyi, or 2-dimethyiamino-ethyl;

K represents the integer 1, 2, or 3;
m represents the integer 1 or 2;
n represents @, 1, or 2; and

R* represents hydrogen, C.s-alkyl, or halogen;



10

15

20

25

30

2-hydroxy-3-[4-(C1.5-alkyl)-piperazin-1-yi]-propoxy,

WO2bnadrenopa3-[4-(2-hydroxy- ethyl)-piperazin-1-yl]-propoxy, = PCT/B2066/050850
2-hydroxy-3-morpholin-4-yl-propoxy, -Nf331R32, 15 -NHCO-R3M1,
-CH2-(CH2)k-NHS02R33, -(CH2)nCH(OH)-CH2-NHSO2R33, -OCH2-
(CH2)m NHSO2R33, OCH2-CH(OH)-CH2-NHSO2R33,

an%%‘é%@%%@%%ré@ﬁ@”%@ﬁt}?%ﬂ)% %U@O%%ﬂomers, mixtures of

' H2)n,-NHCOR34, or -OCH2-CH(OH)-CH2- NHCOR34 and
eNRRBRSNPR3ISRED RE3 ERERBICSH Hlagtaieamarelaimizires. of diastereomers,

diSSBRRINE RO A Claliy ]rr%%'ré‘éh%ﬁe@é@?e?%é‘?ﬁé’:‘i@%é@ﬁ@@,“%g well as

in Formula (1) constitute the (1aR, 5aS)-isomer of the _
safty aneipveYIt camBBEselraHplre BRI Slopre AR pRIIRGRs forms.
derivative. 4. A compound according to claim 1 or 2, wherein the
compounds represented in 25 Formula (1) con35titute the (1aS,
2. SAFEPISRPeRG PEROIGING-teirRiEdRy | 11, whersi B° represents hydrogen, hydroxy-C+.
5*5%9%[1293%%%%%‘]88{@ pﬁ%}ﬁm@@f@%@&@%“%ﬁ %“meznfbf‘iz)ﬁ\* R'R¥,
according to any one of claims 1 to 4, wherein the compounds _
(W@ﬁé‘r&e@ﬁﬁbmﬁﬁula%F}'@bﬁsﬁm‘@@ﬂthio&?@f@%ﬁj@ﬂ%@?&zo@ld Crsr
aldgExative 30:6.:A compoundarrorling o, any.ongiaf dlamsh o 4.1 azetidine-3-
wherein the compounds represented in Formula (I) consfitute @ = _
cagopriRerRPq) |- (B2 AbxiaiE otd vBrthine . Witrzotdnecdesgboxylic  acid)-1-yi}-
BT/ BRR05IRASER. 5oy FOMPIMNEACCAIRAA PIY, ANS 5 IaIBS olidine-3-
P to‘%, Whegein R', R2, and R?represent h@%rog@é}n. 8. fc)(;yrgg%ﬁ)dﬂ (Byriofic

cageesiing 86 e ot RaimERY i BORftGAIR e sits Shydlsyaster)-1-yl-
maf REARS Rinepressns W%&Wﬂ%ﬂ?@fﬁé?%@?@@iﬁ%@@&i@dﬁyﬁc acid C.

any one of claims 1 to 6, wherein R1 represents _hydrogen, R2 represents
s~ AMEBAATI Db R4 2diPs Siid Ber StRIIePSUic BFITY: TAYBopinduRd (pyrrofidine-
3—88%96915&1&t%é&y@%eé?ﬁﬁ@é'@ﬁ)11@(1}?@%%“%!%[&3%%‘9&%&%%&%%%” acid)-1-yl]-
R2 r%resents a methoxy group and R4 represents chlorine. 11. A

stagmpoliRyaidnsirg s AN i BFlafms Biitegtes 1o tRsRYn Re(pyrrolidine-3-
O D TSI S MR . bt 1
pr(ﬁ%étidi%‘ée/@}’éﬁ?ﬁféiﬁwg“ﬁﬁ@qx%%éﬁw'$“YU"WODW: 3-[(pyrrolidine-2-carboxyiic
acid Cys-alkylester)-1-yl}-propyl, -CHo-(CH2)-CONRY' R, -CO-NHR®,
(CH2):CH(OH)-CH-NR*' R®, hydroxy, Ci.s-alkoxy, fluoro-Cy.s-alkoxy, hydroxy-Co.s-
alkoxy, di-(hydroxy-Cq.s-alkyl}-Cis-alkoxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3-
methoxy-propoxy, -OCHz-(CHa)m-NR* R, 2-pyrroiidin-1-yi-ethoxy, 3-pyrrofidin-1-yi-
propoxy, 2-piperazin-i-yi-ethoxy, 2-[4-{Ci.s-alkyi)-piperazin-1-yil-ethoxy, 2-[4-(2-
hydroxy-ethyly-piperazin-1-yll-ethoxy, 3-piperazin-i-yhkpropoxy, 3-[4-(Cis-alkyl)-
piperazin-1-yll-propoxy, 3-14-(2-hydroxy-ethyl-piperazin-1-ylj-propoxy, 2-maorpholin-
4-yl-ethoxy, 3-morphoiin-4-yi-propoxy, 2-[{azetidine-3-carboxyiic acid)-1-yl}-ethoxy,
2-[(azetidine-3-carboxyiic  acid  Cis-alkylester)-1-yll-ethoxy, 2-[{pyrrolidine-3-
carboxylic acid}-1-ylj-ethoxy, 2-[(pyrrolidine-3-carboxylic acid Cis-alkylester)-1-yil-
ethoxy, 2-[{pyrroiidine-2-carboxylic acid)-1-ylj-ethoxy, 2-[(pyrrolidine-2-carboxylic
acid OCs.s-alkylester)-1-ylj-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1-yl}-ethoxy, 2-{(3-
hydroxy-pyrrolidine)-1-yl]-ethoxy, 3-[(azetidine-3-carboxylic acid}-1-yl]-propoxy, 3-
[(azetidine-3-carboxyiic acid Cis-alkylester)-1-yl}-propoxy, 3-[(pyrrolidine-3-
carboxylic acid}-1-yi]-propoxy, 3-[{pyrrolidine-3-carboxviic acid Ci.s-alkylester)-1-yij-
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(azetidine-3-carboxylic acid C1-5-alkylester)-1-yl-methyl,
wolha#lgine-3-carboxylic acid)-1-yl]-ethyl, 2-[(azetidine-3-cappaxglith@Fidosso
C1.5-alkylester)-1-yl]-ethyl, 3- [(azetidirée-S-carboxylic acid)- 1 -yl]-propyl,

3-[(azetidine-3-carboxylic acid C1-5- alkylester)-1-yi]-propyl,
(pyrrolidine-3-carboxylic acid)- 1 -yl-methyl, (pyrrolidine-3 20 carboxylic
acid C1.5-alkylester)-l-yi-methgl ne-2-carboxylic

S , (pyrrolidine- cid)-1-yl- .
PR RO BEIOTY I RS- 4 IR LA paime-2-carboxylc
ackdl(Ry[rolisiprste paTbayyie seid); 1 avjtethybidippyotdmas-caphgedisoxy, 3-{(3-
acid C1.5-alkylester)-1-yi]- ethyl, 2-[(pyrrolidine-2-carboxylic ud# -1 _Kl] "
YR B ORI Y- PAPROc achI S -SSERSY- 3 DY PEymethyl-propoxy.
{)Fa({ﬁﬁﬁyf??mnglﬁféﬁrgoelﬂmaagi:gh)lf;bbdbps?pylﬁqeés-alkytcaiibamogt)propoxy, 3-(2-
yrrolidine-s-carpoxyliC acl -1- -pr w1198)/81 e-2- .
T GO TORITS [ o SO B 3-lfezeticine-3-
ceedoRyAkYIesiRT)-1-yil-oProRybx EHEnEXY?) -S Qe iciitd23(CatBbxylic  acid  Cis-
CONRS1R32 -CO NHRSt (CH2) CH(OH)- CH2-NR31R32, hydroxy, .
Bl RS oy TSRO, A DR E SRS e Carboxylic - acid)-
yl](zlpyhdgmy%-%ait%m%%;@ﬁﬂwm&&m?%ébagycﬁryafid% Cy.s-alkylester)-1-yl]-
-hydroxy-3-methox propoxy, - H2)m , n
SRl R P G A SISO Fo B RAR AR et Ay Oroxy 3
[(ByHfollais-2lkxbbpiggrazinatiyl]-ehoxyaRyléd@hythgkpropoxy,  2-hydroxy-3-[(2-

hyl)-pi in-1-yl]-eth -pi in-1-yl- -
hvfdt[ﬁ%@é%@%&ﬁY&ﬁﬁﬁ%@ﬁjﬂﬁix 21-i¥y rrc%y%\-/[(&hydroxy-pyrrohdme)-1 -yli-

Dl 0001100853 P IB2006/0E 80 B S morpnol Yooy e oo

-morpholin-4-yl-propo

2 BB S e FORN R T K9 PO impoticris S BE RAgha-(2-hyoroxy-

etih‘?iﬁi-@pér?ﬂmlﬂsﬂf?]ﬂbﬂf)pﬁék?%hOXE-By{@%mgﬂfﬂldiﬁefﬁmﬁrWyli@ropoxy, NR¥R*,
acid)-1-y1]-ethoxy, 2-[(pyrrolidine-3;garboxyl '

-NERC -é%}lest'e . Iﬁéf-gé h'%gg)ﬁ yrrolféﬁgé'?éﬁﬂ)%wn@ﬁzwHSOZRSB’ -OCHz-

(@ftm-wfl@@&hﬁ%y, 2-[(@@%@%&&@%@?«&&8&1{?_8@?@?,5 5 h~CHg-(CH2)k~NHCOR3"1

ester)-1-y1]-et -[e2-hydroxy-pyrrolidine)-1-yJd-ethox

@%@%@*ﬁy %&?&ﬁé% -yl]igt??g%%&%%‘é%%im%i gHz CH{OH)-CHz-

NeDR ¥ ikmdoppaysid-Hfazefdine?3 madeXyiesgiddefined in ciaim 1.
01.5-alkylester)-1-yi]-propoxy, 3-[(pyrrolidine-3- carboxylic

acid)-1-yl]-propoxy, 3-[(pyrrolidine-3-carboxylic acid C1.5-alkylester)-1-y1]-
3 propoxypsdipysetistide@-cadiakylit acid)- Wigpioptey compounds represented in
3-[(pyrrolidine-2-carboxyiic id C1 5-alkylester)-1-y!]-prqpoxy. i _——
Fgg&gﬁﬁy&ﬁw@m@ﬁ inﬁﬁkﬁ@%mg@;ﬁé?r o} ]’[HQ pi q ,B’%Tnethy[ 1,18,5,5a
tachigdyosHtobdive)obrndbalammatalene derivative,
2-amino-3-hydroxy-2-hydroxymethyl-propoxy,
4. A compound according fo claim 1 or 2, wherein the compounds represented in
Formula (I) constitute the (1aS, SaR)-isomer of the 1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyciopropajajpentalene derivative.

5. A compound according to any one of claims 1 to 4, wherein the compounds
represented in Formula (1) constitute a 5-thiophen-2-yl-[1,2,4Joxadiazole derivative.

6. A compound according to any one of claims 1 to 4, wherein the compounds
represented in Formula (1) constitute a 3-thiophen-2-yl-[1,2,4joxadiazole derivative.
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-O-CH2-CONR31R32, 3-carbamoyi-propoxy,
wB2(ax118eedkylcarbamoyl)propoxy, 3-(2- hydroxyethylcarbamoylprapenas/esosse
-OCH2-CH(OH)-CH2-NR31 R32, 3-[(aggfidine-3- carboxylic
acid)-1-y1]-2-hydroxypropoxy, 3-[(azetidine-3-carboxyiic acid 01.5 15
alkylester)-1-y1]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic

I car li 1ot o2 4
T'Z}ng estg/cl')’]"{q @%%%%ao@dg@ ?o%y ?(}pyrroﬁ w?e@?ér%@%feﬁl R, R, and R
feﬁfﬁ&)%mtﬁ}l@m@&y, 2- hydroxy -3- [(pyrrolidine-2-carboxylic acid

C1-5-alkylester)-1-yl]-propoxy, 2-hydroxy-3-[(2- hydroxy-pyrrolidi
ne)-1-yi]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl] 20 propoxy,
8. Zﬂhmmﬁyﬁ@ﬁarﬁlmgnipr@@w)@@hgﬁr@%pﬁpét‘aﬁn-\ﬂh@mopaxyrepresents
@h&%%ﬁ P@é)éﬂ@ %Zméﬂﬁ 1))

ydroxy-3-[4-(2 eth -piperazin=1-y propoxy,
2 hydroxy -3- morpholln -4-yl-propoxy, or -NR 31R32 -NHCO-R31 and

g, WeLSH éﬁ%ﬁ@r‘g&%%ﬂﬁ% 35 delineghio laitn$25:14, ACOMBAUIK R* represents

according to any one of Claims 1'to 10, wherein R3 represents
hyslyaesy- 622 ISRIRERDIHR (MRTRY GO US ik [ OeBragedy, angiesrgroup.
2-glyceryl, 2- hydroxy-3-methoxy-propoxy, -OCH2-(CH2)m NR35R32,
2-pyrrolidin-1-yl-ethoxy, 3- pyrrolidin-1-yl-propoxy, 2-piperazin-1
1&y|2emcgjr[t4i@3cgramg|)tp|@mm ofl-cigimey1 1o 6, wherein R’ represents

hyRitdgea e SRS UNGIA RIS ]% %EB‘%@ BrPIBRrag Al HEPRRY:

3- [4 30 (01.5-alkyl)-piperazin-1- ropox
3-[4-(2-hydroxy-ethyl)-piperazin-1- y|] propoxy, 2-morpholin-4-yi-ethoxy,

143-IRO Ayl- azetidi r Ci [-ethgxy, 3
! B L S S o 3 errin

repRARoNeinBYIISEIBBXy Ny atd)-Toyl-allipxy, 23 (Byvoidmeerrbadylieydroxy-Cq.s-
2006/1 3 51 HB20
A k})stgs]tse%r)q?/l](gﬂo@ﬁ IR31/@;?‘0 %?fe Zé( éﬁ@f}% |c§ gﬁcsox{/l ¢ acui) iy' methyl

%Wfﬁﬁ%@azb(%ﬂ@xﬂ@léc 1@ iabcaiR§iesdnytyetathoRy(( @zmyarax@amaxyhc
d?’é!{ PJW nghk y'] XS B R PYErofidine)- Ty 1:6inax¢e . Ayllethyl, 3

aze |d|ne rboxylic acid)-1-y1]-propoxy, 3- [(azetldlne -3-carboxylic
@1@5’3%@@@#1 ﬂ?@)pﬂobﬁ»@m@é[(py@d] arrdidnerdwaoxyvliic acid Cis
3 -3
e e S, B e, oyroianes

Caéémmcylﬁ%p&ws @qﬁm@mw Z’It%tfb&xyﬁ@ﬁ&ﬂ!dme -2- carboxyilc acid)-1-yi-
mgﬂ?ﬁ aﬂ%‘i@éﬁ%ﬁﬁé‘ﬂf}d%%%% k- W@féﬁbylgé’f_é?! iRy ProRes¥rolidine-3-
carboxyhc rgé%)pyr;?ﬂging? 2y (]pg)/;;){?i%%ezsacrgr%%xyhﬂ acid Ci.s-alkylester)-1-yi}-
ethyl, 2-{{pyrrolidine-2-carboxylic acid)-1-ylj-ethyl, 2-[{pyrrolidine-2-carboxylic acid
Cis-alkyiester)-1-yli-ethyl,  3-[(pyrrolidine-3-carboxylic  acid)-1-yl}-propyl,  3-
{pyrrolidine-3-carboxylic  acid  Cys-alkylesier)-1-vll-propyl,  3-l{pyrrolidine-2-
carboxylic acid)-1-yll-propy!, 3-[(pyrrolidine-2-carboxylic acid Cis-alkylester)-1-yli-
propyl, -CHz-(CHa),-COOH, -CHa-(CH2)-CONRY' R*, -CO-NHR®', -{CHz),CH(OH}-
CHz-NR¥R®, hydroxy, Cis-alkoxy, fluoro-Cys-alkoxy, hydroxy-Cos-alkoxy, di-
(hydroxy-Cy.s-alkyl)-Cis-alkoxy,  1-glyceryl, 2-glyceryl, 2-hydroxy-3-methoxy-
propoxy, -OCHa-(CHz)m-NR¥'R* | 2-pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-1-yl-propoxy,
2-piperazin-1-yl-ethoxy, 2-[4-(Ci.s-alkyl)-piperazin-1-yli-ethoxy, 2-[4-(2-hydroxy-
ethyl)-piperazin-1-ylj-ethoxy, 3-piperazin-i-yi-propoxy, 3-[4-(Ci.s-alkyl)-piperazin-1-
yil-propoxy, 3-[4-(2-hydroxy-ethyl}-piperazin-1-yl}-propoxy, 2-morpholin-4-yi-ethoxy,
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WO )jblggm(g@ gthyl 20y, -O-CH2 carba Y. N rrr ,, 10

_2h .Jr poxv CO "RNR31 R32 .v_ moyl- prbpox ;;_ hydroxy

PCT/IB2086/050850
(C1.5-alkylcarbamoyl)propoxy, 3-(2- hydroxyethylcarbamoyl)propoxy

“OCH2- CH(OH)-CH2-NR31R32 3-[(azBHdine-3-carboxylic acid)
-1-y1]-2-hydroxypropoxy, 3- [(azetidine-3- carboxyllc acid
G1.5- alkylester) -1-yl]-2- hydrox pro oxy 2-hydroxy-3 _

3- Wﬁgqamé ¥k AR ic ac fgbg»;&arboxyilc acid)-1-yll-ethoxy, 2-

%@HQ(@%%&M&?HQ'E@@@%@KM@S@@ Gy %ﬂiwszemp}ryﬂnarﬁ@fa%amoxync
2-hydroxy-3-[(pyrrofidine-2-carboxylic acid l yl} 15

R B ARG AR SRR L e R st iobsgHIon. 2

@nﬂ%ﬂﬂ?ﬁ% S-Harhydvaxy e etk PerR?Syrrohdme -2-carboxylic acid Cis-
hydroxy-3- ’[5(3 hydroxy- pyrroiidine)-1-yl]-

ARSI 1.1 BTARTR RSB PRy r??wfop%){@ hydroxy-
pﬁrbyéﬁ%yﬁs[ﬁ EHoRyalkypipsraginrbyllHRROYc2- h wdigl-1-yll-propoxy, &

droxy-3-morpholin-4- 20 yI ropaxy and wherein R31 and R 2 are as

(GRATLB8T RAROOTS, ATSmGa IR RE D HPBIRSSY clam 1 GiErofcine-2-

-8 piep (Ryerendite S-edhds ooy Oy RiRGIbster)-1-yil-
C%??ﬂf%?s%kl é‘?@?rgf’& “CH2- CH2kNF\)’%§%1R32 FuERRIEsten- Tyl

pfei%&bﬂ.ﬁe @wﬁﬂ&kg}ﬁ&eﬁw% Frﬁ@lﬁW (wé%raaﬁ%xg %%B%Eﬁé&ﬂr&’%a%mxy lic
I koyethy zegigipengorasopylin AGiIHR L 1y . 33

aﬁ(e%%t%%n?gégg% nyﬁcbadé%)é% 5- ;ﬁ(ylegteg;lgpy -ethyl Sﬁaz%t%rr?g%xy

Y% PYE RGNS Ly ﬁrsar@ﬂ%w[(azeam*@ (AeYariydroxymethyl-propoxy,

-(ChEatkpRstieREY 13- quepyhdpypiefisine: 3@q®p§>ﬂzxw@a¢bénydymgﬁl@¥iexy, 3-(2-
(pyrroudlne -3- carbox¥llc acid C1_ 5- alkylesteﬁ) 1-yl-me

h@&‘ffﬁ’ﬁd [HACIOFBSIR AR 1 -vi-ARgT (P 61! aﬁ{ézﬂ\b% Cg?%oxyﬁc (azgtidine-3-

deBoyatkylesten)-Ly-mefiv eplidiness Q%M@@@anbﬁ%] etdid  Gis-
aiﬁy%(pyrrofldlne -3- cark!oxyllc a?:)lzg%ﬁi@S ah?dk I esggﬁl yl]-eth © | e

R ObIHE-S- WABHATO RRAY)- 1 57T WY 23] W&ﬂfmﬁ@ﬁcﬁmﬁ&i@ acid)-1-

vl gk@é‘dx? alkﬂ@ﬁ;@rbayxk}{ eitvhiidilRysretginecpicarbayidic G, c-aliylester)-1-ylj-
aC|d) 1-yl}-propyl, 3-[(pyrro dggle 3-carb xyI|c acid WO 20 6/100633
PIBBa I 2G0BX5EBEY 5@@@ m%&@%qxwﬁ RISy 1-yil-propoxy,  2-hydroxy-3-

[(@K@%@i@@%@-@@k@%yh%wd) 1Gyl- QﬂQﬂMbt@r)[(%ﬁqﬂﬂjB@x%—caflz@%ybi@oxy 3-[{2-
acid C1.; aI Iester g%lf yl, -CH2-(CH l-%‘?j COON %FHééCHZQP i !
SRR SIRSIIBE N0 Aoz, CHO NN S BRGS Shgyroicine) 1 -1k

piBBKSIN 2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yi-propoxy,

2-hydroxy-3-[4-{Cqs-alkyl}-piperazin-1-ylj-propoxy, 2-hydroxy-3-[4-{2-hydroxy-
ethyli-piperazin-1-yll-propoxy, 2-hydroxy-3-morpholin-4-yi-propoxy, or -NRY'R%,

-NHCO-R*' and wherein R* and R* are as defined in claim 1.

12. A compound according o any one of claims 1 to 16, wherein F° represents
hydroxy-Co.s-alkoxy, di-(hydroxy—81-5—éiky!)~c1,s—alkoxy, 1-glyceryl, 2Z-glyceryl, 2-
hydroxy-3-methoxy-propoxy, -OCHa-(CHz)m-NR*'R¥ 2-pyrrolidin-1-yl-ethoxy, 3-
pyrrolidin-1-yl-propoxy,  2-piperazin-1-yi-ethoxy, 2-[4-(Cys-alkyi)-piperazin-1-yl}-
ethoxy, 2-[4-{2-hydroxy-ethyl)-piperazin-1-ylj-ethoxy, 3-piperazin-1-yl-propoxy, 3-[4-
(Cis-alkyl-piperazin-1-yil-propoxy, 3-[4-(2-hydroxy-ethyl)-piperazin-1-yli-propoxy,
2-morpholin-4-yi-ethoxy, 3-morphoiin-4-yi-propoxy, 2-[{azetidine-3-carboxylic acid)-
1-yil-ethoxy, 2-[(azetidine-3-carboxylic acid Cis-alkylester)-1-yll-ethoxy, 2-
[(pyrrolidine-3-carboxylic acid)-1-yli-ethoxy, 2-[(pyrrolidine-3-carboxylic acid Gis-
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R31 and R32 are as defined in claim 1. 5 14. A compound according to
WOa@HEask claims 1 to 10, wherein R3 represents di- PCT/IB2006/050850
(hydroxy-Cl.5-alkyl)-C1.5-alkoxy, 1-giyegryl, -OCH2-(CH2)m NR31R32
-0-CH2- CONR31R32, or -OCH2-CH(OH)-CH2-NR31R32, wherein R31
represents methyl or 2- hydroxyethyl and R32 represents hydrogen. 10

Redr&9 ”ﬂ B{ihé ording %ﬁ@fzﬁ'@éfﬂfoiﬁedm%é@ JWhATRIMBY, 2
represent H2( 2), CO H@§CH2) CO

[(mgglem&mmxmiwsomes @c kglaptn)-CHbaliME®2R33, 2-{{2-hydroxy-

2 - .
py_@ﬁ!gﬁcﬁ“?k ik 3?43 B‘ %ﬂ % W 3-[{azefidine-3
caroefyBc(@Fig)m yﬁﬂr@e@ﬁraﬁ Z@W@—R@QW@ W@R@@*&M@S’@f) -y}

pr%ﬁ'”éﬁ?&yr‘%ﬁ%ﬁ%%%ﬁ@@%%@é) %eﬁﬁbék@”ﬁl[(é@rr&sdme 3-carboxyiic

com according to claim 1'selected fr he group consisting of
acid[ s akuartpn A ylirpremeyi, BA( BB rotistingnyd e rdiQOaCtd) -1-yl}-propoxy,
yh)-Ekid 4loxadi ((% -
A s R e U D ]

ORI L ARSIz TRy SR R s aio] A pIRQey. 2-amino-5-

hyRfFeRd Ry ddtyimethyrbhb agpa-teiralydochiPR,  3.carbamoyl-propoxy, 3-
cyclopr ga]pentalen -4-yl)- [1 f 4]oxad|azol B%W£henoxy} propan-ﬁ-ol
(Cas- @2@\5@{ FEIOHARISRANYA i 2-tAnhethyRIoxu el wACRbaRYYbRIaRRYY,  -OCH:-

Claygrpropalalpenigfen iy, Bididdoxackag gyl é’élﬁﬂqxwyﬂt@%'f’@ng%oxy, 3-

ol (ZR )-3-{4-[5-((1 aS 5aR) -1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
[(azpiTnR PariRRAiReRES ) G 1 oalReRRN o EAHBIEORSRIRAS parkshydroxy-3-

[(Byersligihd-methoxy Bc{aBai(t 38.pafpold. 2IHREGEN-3.4 pyrrolidine-3-carboxylic
a,5,5a-tetrahydro-3-thia- 30

aqidoprapayiapietalenlaypoRY, Adudars B RVHIRIRRG R raHReR Yl 2cid)- 1-yil-
pr%;{f}x@ (R RBYd fﬂ‘?lﬁﬁﬁ@ﬂ%ﬁr@@@(%t%@@y@% =3l ster)-1-yl] propoxy,

cyc opropala]pentalen- 1,2,4]oxadiazol-3-yl]-phenoxymethyl}- proF
2-BYHE¥N6R 265@?16@6%@‘@?)1%2@1)@7@9@650 69 3-{A[BYFLOXY-3-[(3-hydroxy-

pya AR lyB-Bialeihyl-1,1 xhbarislabysiracidta-yi-propoxy, 2-hydroxy-3-
piperazin-1-yl-propoxy, 2-hydroxy-3-{4-(Cq.s-alkyl}-piperazin-1-yl}-propoxy, 2~
hydroxy-3-14-(2-hydroxy-ethyl)-piperazin-1-ylj-propoxy, or 2-hydroxy-3-morpholin-4-
yl-propoxy and wherein R*' and R* are as defined in ciaim 1.

13. A compound according to any one of claims 1 and 3 to 10, wherein B®
represenis hydroxy-Cqs-alkyl, 2,3-dinydroxypropyl, di-(hydroxy-Ci.s-alkyl}-Ce.s-alkyl,
-CH:-(CHo)-NRP'R* (azetidine-3-carboxylic  acid)-1-yl-methyl, {azetidine-3-
carboxylic acid Cis-alkylester)-1-yl-methyi, 2-[{azefidine-G-carboxylic acid}-1-yli-
ethyl, 2—[(azetidine-B-carboxyiic acid Cisalkylester)-1-yll-ethyi, 3-[(azetidine-3-
carboxylic acid}-1-yl|-propyt, 3-[{azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl}-
propy!, (pyrrolidine-3-carboxylic acid)-1-yl-methyl, {pyrrolidine-3-carboxyiic acid Ci.
s-alkylester)-1-yl-methyl, (pyrrolidine-2-carboxylic acid}-1-yl-methyl, (pyrrolidine-2-
carboxyiic acid Ci.s-alkylester)-1-yl-methyi, 2-[(pyrrolidine-3-carboxylic acid)-1-yl}-
ethyl, 2-[{pyrrolidine-3-carboxyiic acid Cis-alkylester)-1-yli-ethyl, 2-[(pyrrolidine-2-
carboxylic acidj-1-yli-ethyl, 2-[{pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yij-
ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1-yll-propyi, 3-[(pyrrolidine-3-carboxylic acid
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cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-yl]-phenoxy}-propan-1-ol,

Wﬂ%@%kﬁg'{‘l%'((l aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a—tetram@fﬂﬁ§m%sossﬁ

cyclo pro pa[a]pentalen-4-yl)-[ 1,2, 4]oxad i azo I-3-yi]-p

henoxy}-ethyl)-ami ne, 5 68

dimethyl-(2-{4-[5-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropala]pentalen-4-y1)-[ 1,2,4]oxadiazol-3-yl]-phenoxy}-ethyl)-amine,
Czeirsiqyl-4 eIy bary 1R Rlidady-Faaoxdic endpibrb-glomeeryl. 3

pireaialagnia 1&4-%&1,Zﬂgwﬁﬁégiﬁnyiﬂw??@byi, ~CH2~(CH%H-COOH,

-{2,6-dimethyl-4-[5-((1 aS,5aR)-1." 4, trimethy’-1 | 5 tet ahy ro 3th.a 1 _

”Cﬂ?‘i@%’ N@ilﬁ.lI@Q‘ R, or -(CHjnCH(OH)-CH2-NR"'R™ and wherein

RUysHRProbalalreniRlenAt Yh tlaittioxadiazol-3-yil-phenoxy}-ethanol,
1-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2-trimethyV-i,1
a,5,5a-tetrahydro-3-thia-

1ZQVAE'@QFﬁzﬁ@{ﬁ‘]ﬂ%@&GTﬂ@/%[é@@ﬁé@ﬁ%ﬁéirﬁs\/ﬁ'wQ@WW@ﬂaﬁs&éﬁ)resents di-
(2S)-3-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1 51132
(hyds ey faraaB-S= iRl Bloprop@Feryl.  -OCHz(CHz)m-NRTR™,  -O-CHe-

COAMAleFd-yD-Ih Gt loxadimpoEBiyiNPRoRSvREr AR 1rptioded® methy! or 2-
(2R)-3-{2,6-dimet§yl-4-[5-((1 aS,5aR)-1,1,2-trimethyl-1,1

nydexvetBi-ARaB-3 RRILSRIUPFORIRTPRntalen-4-yl)-[1,2:4] oxadi
azol-3-yl]-phenoxy}-propane-1,2-di ol, 1-{2,6-dimethyl-4-[5-((1
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia- . 5

12y SloFRIPAPAPENBABAIALN- £, 2UNxaRR A S5 TBheh G Snfetnky Wherein R

repadsdrds 2aR5dimeihgaas (1S SaR):-LONRRHAA- LEH - (CH.)-NHSOR®,
a,5,5a-tetrahydro-3-thia- 20

(AR e R ART 2, AT ey N et i HOH)-Crz-

NH@@{&’@-@%@d@%d@ﬂhﬁ%ﬁf@ﬂgﬁsﬁa&m)myimm% ~-OCHz-(CHz)m-
a,n SaELetrahéjro-:B-t ia-

NHG oriatdetaieh 6 BeNA SR T o) RIS T prépant -opnd R are
ad ZéBedimetyhd+[5-((1 aS,5aR)-1,1,2-trimethyV-1,1 ‘
a,5,5a-tetrahydro-3-thia-

cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-yi]-phenoxy}-ethyl)-dimethyl
1samigenmPZeund according to claim 1 selected from the group consisting of:

SO dmein &Pyl o pheny S aS,oaR) 112
csdatelabydterdritiaycionmpsdalipeniatepidpribR 4]oxadiazole,
géZS 2{%&%&%54&}(@, ?%?r?ne %‘tg"’q}l%%réng?gXe%féhydrOSthza
cybiersyplseipealalpentalenid;aHdxadinediagn shetiahgradnethyl)-mor
pholine, s ety 4 LA a3 3R 14 2ANENEL . 6 e
cyviolopissajplpeaiaien-4yl)i[ 2 2 b)eadidiazcb3ibhbroayprpay 2+ine,
;35{25%%?{%:%4@%%5%%?%@,21hl"t' rzngtlrrx?l?ui] }‘ulél,é Sa-tetrahydro-3-thia-
cyclopropafalpentalen-4-yi)-[1,2,4}loxadiazol-3-vi]-phenoxy}-propane-1,2-dioi,
(2R)-3-{4-[5-((1aS,5aR)-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala)pentalen-4-yl}-[1,2,4joxadiazol-3-yl}-phenoxy}-propane-1,2-diol,
1-methoxy-3-{4-[5-((185,5aR}-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalen-4-yi)-[1,2,4loxadiazol-3-yll-phenoxy}-propan-2-ol,
2-{4-[5-({1a5,5aR)-1 ',1 2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropajajpentalen-4-yli}-[1,2 4]joxadiazol-3-yl}-phenoxymethyl}-propane-1,3-dioi,
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cyclopropala]pentalen-4-yl)-[1,2,4)oxadiazol-3-yl]-phenoxy}-propyl)-methyl
wWO-zeinepdAsO 2006/100633 PCTIIB2006/050850 70 PCT/IB2006/050850
(3-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2g4imethyl-1,1
a,5,5a-tetrahydro-3-thia- cyclopropa[a]pentalen-4-yi)-[ 1,
2,4)oxadiazol-3-yl]-phenoxy}-propyl)-dimethyl-amine,

2-(3 i |4 {5- 2. trimethyl- _tetrahydro-3
e SRR RO g
cycdefjenpalialsBarsrphenokRpHepydiaing)s & Bthaaohxy}-propan-1-ol,

3?[315@@‘?\}5‘—}’542&%9{({ ek ary o RroRGARYRIY Y b 35t B 4nia-

trimet
cyeigpsepriniIsTRIdMhixlLybdpriopafimantaivil-nhan gl 4twditerite,

. i -[5- 5aR)-1 - .
d:ré?é%%f&%&%ﬁ%&%ét }%Fﬁsl B e trtHMetaYs Bl tetrahydro-3-thia-
cyelgiompelapgptaietetrviii)- A Sonesimtiar Sralviinshenaiagtpybpsipeo

pyl_ ._ :J-- - 1t - - Lthin.

e SRR 12 ity e se eranyaro S nia
cyanaeRachigrpfyedtaiehiLyilgraireeadiyioPBefipphenoxy}-propylami

no)- P, 8%‘47&?#}?—143’*-@1@5%'@%“3{'7.?4}5%%' 11,12,5 5a-tetra

5 i b

aS,5aR)-1,1,2-tri a,5,5a-tetraliydro-3- tHi a—’c;‘ygi:’l%]b5 c?opa[aaij%%‘&&théam
cypiRmsaRRip)oR X alfixady bdo 2. 3l9Resirre G yiro ineaieatsand; 15
d'amfU{%,é:@;{dérgﬁﬁlﬁlﬁéWréé,%&@)@ﬁrﬁ%‘i?z’%&tﬁﬁf%@s&%tranydro-s-thza-

a,5,5a-tetra

cyeinpepatRirgRRredtakid i 2ybloxarligenadiadop BeyIp 1 ienRa P pYl)-py
rrolidines_2-carboxyli id, imethyl-4-5= ) . .
E@; 1§ %ﬁr‘ffr}@gﬁtwﬂléﬁﬁﬁéﬁww ,éiﬁgﬁ@thyé 1,1a,5,5a-tetrahydro-3

S,58R 5.5a- dfo’3-
thi;wemmwmw}yﬂjﬁéf%aaé@%ﬁ%ﬂw@mkﬂt@mpﬁ)ip&déoig
”°|'d(@ﬁ}%‘-‘{‘é@-W@tﬁ}?i‘i%i%lﬁﬁﬁi%gﬁ% %%’—'iﬁfﬁ%ﬂ}l-? .1a,5,5a-tetrahydro-3-

asS,5aR)-1,1,2-trimethy a,5,5a-tetrahydro-3-
thigmrelpnoprafaiRs pEHENet )AL 4 aeskarar - BlyRnenenyky-prepy) 1p-diol,
perag Eﬂﬁ%ﬁn%‘?ﬁﬁ%—@@ %@é%@a%-i%ﬁzd-m%fﬂﬁ: P1d!5 5a-tetrahydro-3-thia-

aS,5aR)-1,i,2-triméti yl-1,
cy RIS Bania eycwibpaenesisrayyi-haenadii-orsiyappsapan-2-ol,
Xym@‘gﬂh—@@%@ﬂﬁ—%—ﬁs‘j@ G328 HMeMAdBAY 14,5 5a-tetrahydro-3-thia-
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cyciopropalajpentalen-4-yi)-[1,2,4loxadiazol-3-yl}-phenoxymethyl}-propane-1,3-diol,
3-{2,6-dimethyl-4-[5-((1aS,5aR)-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropajalpentalen-4-yli-[1,2,4joxadiazol-3-yij-phenoxyl-propan-1-ol,
(2-{2,6-dimethyi-4-[5-{{1aS,5aR}-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-ylj-[1,2,4]joxadiazol-3-yll-phenoxy}-ethyl)-dimethyi-amine,
3-13,5-dimethy!-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-5-({1a8,5aR)-1,1,2-
trimethyi-1 1 a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl}-[1,2,4Joxadiazole,
4-(2-{2,86-dimethyl-4-[5-((1a8,5aR}-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-
thia-cyciopropafalpentalen-4-yh)-[1,2 4loxadiazol-3-yll-phenoxy}-ethyl)-morpholine,
3-{2,6-dimethyl-4-[5-{(1aS,5aR}-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafajpentalen-4-yl}-[1,2 4loxadiazol-3-vl}-phenoxy}-propylamine,
(3-{2,6-dimethyl-4-[5-((1a5,5aR)-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
cyclopropalajpentalen-4-yh)-[1,2,4joxadiazol-3-yll-phenoxy}-propyl)-methyi-amine,
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cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-3-yi]-phenoxy}-propyl)-isopro

wdP¥hdthaapine, (3-{2,6-dimethyl-4-[5-((1 aS,5aR)-1,1,2-trimethyd-Lyk 006050850
a,5,5a-tetrahydro-3-thia-

cyclopropa[a]pentalen-4-yl)-[1,2,4joxad@zol-:%-yi]-phenoxy}-propyl)-(z-etho
Xy- ethyl) amine, WO 2006/100633 PCT/1B2006/050850 71 2,6- di
methyl-4- [3§§1 aS,5aR)-1,1,2- émethyl 1,1 a,5,5a-tetrahydro-3-th

cyci (.{:%ﬁ‘ %%%Yér% i/)ﬁ‘tf ﬁﬁ&)agjréz%lt ES%tMeha? 5,5a- tetrahydro -3-thia-

cyeibDRISHRS tét@r@%ﬁﬁﬂ%é&éﬁ@t@@ﬂ dknoxy}-propyl)-dimethyi-amine,
a,5,5a-tetra Eé/dro -3-th

vl oD S N A H5-{L 256 R R Y B ohy Betagitpirghydro-3-

thi{@/ereimnaibdifdaa(da3.98)- 2 dtamatanldhyil]-phenoxyl-propylamino)-
a,5,5a-tetrahydro-3-thia- cycl o pro pala] pe ntal e n-4-y I)-[l , 2, 4) oxad i

ethagals. -y | }-phenoxy} -p ro pa n-2-o 1, 3-{2,6-dimethyl-4-[3-((1
as, 5@33%?%@1:&3?1@ ﬂ-é{ﬂ(ﬁé@fﬂ@t@m@ﬁﬁ}sﬁﬂhﬁ?nyl ((1a8,5aR)-1,1,2-
cyc opropaja penta en oxadlazo oXxy 0
GO 3o 6o sam%ﬁp%-tta AsE G ORI %%:9 T Zjoxadiazote,
Sa- tet@{?/@t@ﬁr@tw@ ((1aS.5aR)-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
oSS A R v
a, 5 5@- gt'{QWQfﬂwéltﬁyM [5-( 12as SaFé) -1 1|2~tnmeﬁhyf -1,1a,5, r?ai tetrahydro-3-
4-yi)-[1,2,4 5
T
prap éﬂﬂ) &, &igttrimethyl-1,1 a,5,5a- 15
tetrah drg-3-thia-cyc p -4-y
N e e SR, W yaro e

thd-sleiB)srdpg dpane e playmaceutitelyssee pRblpseeriesn2 b idoyy-ethane-1,2-

.compound according to any one of claims 1 to 16, or a pharmaceutical
"85t position according to claim 17, for use as a medicament. 19. Use of a

czmmsq@@?mmwms-qn%fmrm 1 witirtsthihe mr@maﬁaﬂcmmh}mro-s-
p armaceutical co sition en.tlon O t at to ISeases or
R SO R BT VA S A e G RO A%, RN Virolcine-

2-aeepripictasim 19 for the prevention or treatment of diseases or
sorelS S BT R R st e £l rslesian ol L 8selaiE oo
thia-cyciopropajalpentalen-4-yi)-[1,2,4]oxadiazol-3-yl}-phenoxy}-propyh-pyrrolidine-
3-carboxylic acid,
2-[4~(3-{2,6-dimethyl-4-[5-((1aS,5aR}-1,1,2-trimethyi-1,12,5,5a-tetrahydro-3-
thia-cyclopropalalpentaien-4-vi)-[1,2,4joxadiazol-3-yl}-phenoxy}-propyl)-piperazin-1-
yil-ethanol,

Z-amine-2-{2,6-dimethyi-4-[5-({188,5aR}-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropajalpentalen-4-yii-{1,2,4]joxadiazol-3-yil-phenoxymethyl}-
propane-1,3-diol, |

(3-{2, 6-dimethyl-4-[5-((1a8,5aR)}-1,1,2-trimethy}-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentaien-4-yli-[1,2 4loxadiazol-3-yll-phenoxy}-propyl}-isopropyi-
amine,

(3-{2,6-dimethy!-4-[5-((1a8,5aR)-1,1,2-trimethyl-1,12,5,5a-tetrahydro-3-thia-
cyciopropalajpentalen-4-yl)-[1,2,4joxadiazol-3-yl]-phenoxy}-propyl)-(2-ethoxy-ethyl)-
amine,
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selected from kidney, liver, heart and lung; graft-versus-host diseases

WO ORIt 30 about by stem cell transplantation; autoimmune S TiBATRE050850
selected from rheumatoid arthritis, muyttiple sclerosis, psoriasis, psoriatic
arthritis, Crohn's disease, and Hashimoto's thyroiditis; and atopic
dermatitis.

2,6-dimethyi-4-[3-((1a8,5aR)-1,1,2-trimethyl-1,1a,5 5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yl)-{1,2 4loxadiazol-5-yl}-phenol,
2-{2,8-dimethyl-4-[3-((1aS,5aR}-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala)pentalen-4-yi)-[1,2,4]joxadiazol-5-yi}-phenoxy}-ethanol,
1-{2,6-dimethyl-4-[3-((1a8,5aR)-1,1,2-trimethyl-1,18,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yly-[1.2 4loxadiazol-5-yl}-phenoxy}-propan-2-ol,
3-{2,6-dimethyl-4-[3-((1a5,5aR}-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

200 LAl
ST e, TG T

(Al
)

e

I
|

and
3-(3-trifivoromethyl-phenyl)-5-((1a5,5aR)-1,1,2-trimethyi-1,18,5,5a-
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-{1,2,4Joxadiazole.

17. A pharmaceutical composition comprising a compound according to any one of
claims 1 1o 16 and a pharmaceutiically acceptable carrier.

18. A compound according to any one of claims 1 to 16, or a pharmaceutical

composition according to claim 17, for use as a medicament.

19. Use of a compound according to any one of claims 1 to 18 for the preparation of
a pharmaceutical compesition for the prevention or treatment of diseases or

disorders associated with an aclivated immune system.

20. The use according to claim 19 for the prevention or treatment of diseases or
disorders 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, multiple sclerosis, psoriasis, psoriatic arthritis, Crohn's disease,
and Hashimoto’s thyroiditis; and atopic dermatitis.



