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NOV%IO BUREEE H5RAY

HYDOGREWATBD BENZO (C ) THI OPHENE DERI VATI VES AS
I MVUNOMODULATORS HYDROGENATED Fi el d of the invention
wab@epomsent i nvention relates to S 1P1/ EDGL rRCE2006/050850
agoni sts of Formula (1) and their use as active
ingredients in the preparation of pharmaceutica
conpositions The i nvention also concerns rel ated
ects includin rocesses for the preparation of the
HHE 66 (1% AP LOGRPBE L1 BIRSTRRH & RFGTgTER Aconzsts
conmpound of the Forrmula (1), and their use as
conpounds i nprovi ng vascul ar function and as
i mrunonodul ati ng agents, either alone or in
conbi nation with other active conpounds or therapies.
A further aspect of the invention relates to novel
conpounds of Fornulae (lI1) and (lI11) that serve as

Fﬂn e nediateaito prepare conpounds of Formula (1).

—§giggﬂ3%Hdﬁg¥£¥he i nventi on The human i mmune systemis
desi gned to defend the body against foreign mcro
organi sns and substances_that cause infection or

The Heesant inmiiioaxrelaigs tatvhy/FEXhheerpioeAgenists: plafotmpea (1) and
e t
the aﬁ%ga%gyggﬁ ae?]il%?ﬁé grﬁgﬁéj g‘?‘@ﬁarﬂﬁég tol? Ha'%'aeguﬂ%l compositions.
Tlse) im/enaeaa,lsd d:mmern@ rdlaield awdat:munsrmlrtg progcessggiforttieel preparation
and aut oi nmune responses can develop. A conseggence of

oft Hi® GREIAUNGS! PHAITRRFRUHER &OWWM%EO“@'@%@ &ompound of the
e S hy
FSFnELth m%% bha htgb@’hg Oe{s Jcehﬂiouaggg%rg% hy %&ﬂ&rmfunctlon and as
mamppmmsdekatlagdagbetsboeiyher alone tor tro mcmabnnatlon with other active
infections is also severely conprom sed. Typi cal drugs
COAPPYHYS QT ELARIRS ude azat hi oprine, chl or anbuci
cycl ophospham de, cycl osporin, or nethotrexate.
Corticosteroi ds which reduce inflanmati on and suppress
t he i nmune response, may cause side effects when used
Baekaoid of the inveniem . Nonst er oi dal  anti -i nf ammat ory
drugs (NSAIDs) can reduce pain and inflanmation,
however, they exhibit considerable side effects.
TIS thereat inveuhe eystents desighedao apfans thdabdpeigairt ¢orefgn micro-
bl ock cytokine signaling.Oally active conmpounds w th
OORRISAFhEAG! §Hz'b~°r’f§”?ﬁ~°o;§*éﬁ‘tt p@ése Wf?ﬁ’fdﬂﬂ OF HPPHI- scﬁ@plex regulatory
meEHHrﬁ‘isn{seé gﬂ%eﬁaf‘riﬁe Wriud e Jugsshss! de a%éi%ﬁt Sg¥RY the intruding
signiTicant | Nprove current reatnen
substamter olrloarganlsfﬂ amiabor ggdinsedise@.hosh InheoMmeetases, these control
an, trans Iantatlo tnggﬂost [ une response nust

e
m@ﬁﬁ%@'é%eoar o Yreglateds ‘f‘%‘i%@ﬂ%‘ﬁ eFlises can geve'op A
cdrfs%@;%@hé@tofr% RInBh&o R | HRAaESly e"s?@ﬁséedse%\yé?a organ, cell,
even when they are taking i munosuppressive drugs
tisReiccart joih daoages Withs cufreeigueatment j hhetmieolenmurfea&ystem is usually

weeks after transpl antati but jection i sodes
sy, Mot AP B0 ¢ yesdts s (nifendis™ 1S "diso severely
cérhproviikaat atypiral Gl Mt ihscl@és URcllBet BE&®idPrinkOUehlorambucil,

medi cations are commonly used to give nmaxi mum
cyslephasphamidrachelospjscor onethetiexats. npﬁf’flﬂoﬁ@r@idéeWthh reduce

. r g r {

nfia e, o0 Perdes T Wil estBfPe, el ffisd S effects wher
ushcs Of edrey itevin aceitinghir Npastevaysl antu-tmammatbws,ad'rm (ISAIDs) can

T-type or B-type mhlte bl ood cells. Exanpl es  of ch
regiuGe sPaiR eakg dNapBIatiAN. davavennitiey Ség'ub!tu Q@%@erame side effects.
Afigfelle MiBmhieTioide QQQ%E*P%B%?‘L@%?%PCS{ FAR Snaiing

whi ch inhibit nucl eotide synthesis;

15- deoxyspergual in, an inhibitor of Ieukocyte

differentiation. The beneficial effects of broad

I mmunosuppressive therapies relate to their effects;

however, the generalized i munosuppressi on which these

drugs produce di m nishes the i mmune systenis defense

agalnst |nfect|on and nallgnanC|es FurthernDre

. o Y o,
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I mmunosuppressive therapy with a reduced propensity
for infections when conpared to standard

W0 pvneBeppr essi ve therapy. Furthernore, the cRCpB2EES0850
of the present invention can ?e used in conbi nation
with reduced dosages of traditional immnosuppressant
therapies, to provide on the one hand effective

i mrunosuppr essi ve act|V|ty, whil e on the other hand
Oralyastivg camapigsnwiil mgringsrestulatineypiarentian. grkougseeypromising
r e
ihud ABBETBE AP ESHAP, e Srecll RSBy, mprove
curért t@atmhtsDsluraohntrotied oflapnrogtody sliseddet | onal
benefits of conpounds to inprove vascul ar function.

T ' 1 N
8 LA S REET0 3 S e P RBHESR pyppressec
toapdevasnt orgfaini sdjedtiom @rgan trhasp Iél'nt, recigieltcica®, ekpedence some
Bi ol Chem 265 &@1 990%@ 9308- 931 3; WD 91/1 5583
reiRASIoNSERN Wheactslyeare1ging inpuagsuRressivairHghe Rejgstion occurs
t
moSFHERan B e, ISF 1880k 00 Eahyfanienth bifsmiedton episodes
carsaBy happeet monihseorESED yedrs@teamnanbplammﬂamr Omgnblhatlons of up to
ci rcul atlrgt% I@é{rghoc tes in the rat, after_or
thEefOh QYT REF P She COMIBPYIY (UsE @(@M’Bl%@j'm%&mted'on against
ref &dtioAVivAle Pﬁlhﬁﬁl"zﬁ@“&dfér oifedls. deliont ts‘témfarafdrhgg used 1o treat the
varlous chem cal rmoieties that make up the coimpound
reweatlonobfrtgartsplan’ted iofigans Inderfenedwish ellsqnetend’eacelwlaramtyways in the

ni Qr m hrough the flcatlon and cl ai
eb8E "8, TuRE, S Hpi R Bloog: Bhle "ERARfGsT Bl such drugs are
cﬂﬂcﬁéﬁo@lﬁs dachzade; besiikimdo, averdinus ebMA&S065-whikh | interfere with

al one or in combination w th other roups, neans
cxéelﬂuedemsemraﬁgnelwg;razmﬂ@oemwoy gy erwir@ﬁe, wihighinhibit nucleotide

SIS 3 100888 B d o SRTABN G BB Bl RR AR
Tﬁé@eﬂ%@@%f effe:cggﬁ) pycPaoD rﬁrﬂphgﬁl{@ﬁeggegmhersg egutIeY#ﬁ to their effects;

héweverC theb- géﬁreravzecal meuabsuppreesibhnavtiion \Nnéde ofifugls produce
gr.ou means an R-O group, wherein Ris a C

dmsmaﬁw thepiramenee 8YSRRTH) [dafense cqoaiBst) fesioyranghgnalignancies.
PG e i B ORI O BB Wi sosgos

arid Bamakckosg or atceierabe orgarcoammaget i on wi t h ot her groups,
means a straight or branched al koxy chain bearing a
hydr oxy group whereby there are at | east two carbon
atons between the hydroxy group and the oxygen of the
DEZcfiptieh kP tMe Ih Piitio fxanpl es of hydroxy- C2- 5- al koxy
groups are Z- hydr oxy- et hoxy, 3- hydroxy-propoxy,
2- hydr oxy- propoxy, 4-hydroxy-butoxy, 3-hydroxy-1

i RS B0 o el e gurds o PO FMERRe agonists
fogrthe PG peigincdoupidd reddroeis1 FR/EBCH Erndam/ee@cbowerful and long-
i ndependently a G -5-al kyl group. Preferred exa

mpl e
Iaghngmm@]urtgsugprq@me_ gffgq:q(wh) sn@c@l,eyggsb)g,r@ducmg the number of

CTEABHEE R P SR80 ) RNy et

mehary oor dxpamsiooy. Thededugticaf efrcatﬂuyatfdgum/chymphd)qn@s akfa result of

7t e Wy e o
erﬁ{%ﬁeﬁeﬂ%emquémfdh%tl8ﬁrdsseéla ébG\(/\/?c?C’S(;'ﬂDﬁ‘EEﬁai K6 %ldno makes such

t hi ophene ring of Fornu that neans t
exanple the -CO part of -CONHCH2 - is |linked to the
t hi ophene ring of Formula (1)). Wiere the plural form
is used for conpounds, salts, pharmaceutica
conpositions, diseases and the like, this is intended
to mean al so a single conpound, salt, or the like. Any
ref erence hereinbefore or hereinafter to a conpound of
Fornula (I) (1) or (III) |s to be understood as

- oy o o s s -
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group, may form netal or ammonium salts, such as

al kali nmetal or alkaline earth netal salts, for
we@x@apdw3xzodi um potassi um magnesi um or cal ci BeT/BRR0e@050850

or ammoni um salts with ammoni g or suitable organic

am nes, such as tertiary nonoam nes, for exanple

triethylamne or tri-(2-hydroxyethyl)-am ne, or

het erocycl i ¢ bases, for exanpl e /V-ethyl-piperidine or

CQMPEUNGs Hsefiy)l 19 5@8ézwr@ntm”ﬁ@u\r@§ﬁwat9w tdiSegse and to improve
v & Betic g% unds havi ng both acidic and basic
groups can minternal salts. For the purposes of
isolation or purification, as well as in the case of
conpounds th(?aft are used. fur&her as di at es,
S

r it
The CQMROURES FTbine PieSEek INYARR Gt P@atl'ﬁ@ggr%%%ﬁ{ dBl%’mb'”at'O”
witRl tﬁangaﬂj Gy P! Cl‘hﬁfb‘?m?ngI Of_¥elPha4 ARGEYN ) C%' Yprovide a new
accepta , non toxic salts may be used fo
imrhenagapressiver hesagy Wwiheaerredaced t pmensuhy t orairdections when

C%‘@éﬁﬁ e%%%f?%ﬁﬂgp%ﬂﬁgﬁ Irva&s hgqnp}pgarfg%gwe&é %h(le Ic:égmpounds of
thieN F &kt Cin@Ehfilsn WarP@anisedaf %mbuhandwdmm:hbaméd dosages of

aci d, hydrobrom c acid, hydroiodic acid, sulfuric
tra@tl@lnalsmnmanp&ummeasarﬁhﬁweSCtcacnr@wdﬁu onitheaend, hand effective

RARIERIER P 7 ebivBl it o e otfiey o Rdidbing 8B roan damage
a@UcdatecﬂaWWIMQh@ ddodegnegfi Qst@(ﬁdaﬂ‘d hﬁﬁitﬂidéuppieéswe drugs. The

mandel i ¢ acid, cinnam c acid, panmpic acid, stea
otmrwatlcm ot impreves .ealdoﬁseﬁakeelklaaer fnchgp r?éﬁ@@'@FQCbW'tB S1P1/EDGH1

Iaﬂon SroRges ga&& ibRAI Gerdfitdof ébﬁw@b@‘ﬁcﬁhet%%{éﬂ?b& v§§éLgar function.
Icyli c aci succinic acid 'uoroaceti c acid,
and the like that are non toxic to |iving organisns or

IR BOUPE ReRHOT TG e aBUER SEidasasngBAal ebUiaan 3 P1/EDGT

re@bb@r ar@qé%wnerngtheséﬁ“a‘h@ é})é%@.lsﬂ@d |HQ§§S$4I F’gT and Mac:|ag, T. J.

hydr oxi de, cal ci um hydroxi de and t
Biok &ihelne L2657 (1998), @mj%wwp aé/déﬁﬁam@hsaed 47 October 1991; WO

ol BRSPS b o PoL 0o L9 AST BAF ncacy of the
cSAPPORISf PhrhORTY] 8k Gbdesded! &su’#@% G"I*Fi B E@aycﬂﬁﬁéfe'ﬁmme ECso

asymmetric carbon atons. Substituents at a doubl e bond
values ammgbyramelaeupm@sthet dincutgting (ym@hocydes tinarike (rat after oral

- ) r.m unl ess di,cat ed ot herw se. The conpounds of
afEB?ﬂlﬁI [afiong [§sPeg 'Y?r\yéﬁ%e FK?W'%\_\/ thus be present as

m xtures of stereoisoners or preferably as pure

stereoi somers. M xtures of stereoi soners may be
The frilcaried nanagrapha isevidasigiingianssel, the. varioys Qj‘(ﬂrulﬁﬁl moieties that

rys@ﬁﬁ? &fﬁ%%ur{dl) g?%@‘&ﬁ{r%/gﬁttﬁ%ﬁh %Iqta hénﬁkﬁﬁc' iénded to apply

utiforepheneugiesqrabadpeoification Eod widims (Unless-a BtHerwide expressly set
vvherelnArepresents -CONH-CH 2- |, -CO CH=CH

outgsfipiimpHprovides @dreagecdefiniten.crp” NH-, RL represent s
hydrogen, G -5-alkyl, G -5-al koxy, or hal ogen; R2
represents hydrogen, G -5-al kyl, G -5-al koxy,

The itéﬂnm@@@kwlalome iofrlnmcuomtﬂnaltto«ymlh ttheo gerypdR3neans saturated,

re ent s h XYy -
brgngﬁgéhg,rd,pég( ngyaqral‘K ﬁaﬁ} (g)@uré} w@/ Cg]qqt@)fl\@ carbon atoms,
pr%fé!f'&lbby' one %@h(@*@éﬂﬁoﬂ@to@@xamples of C1.s-alkyl groups are methyl,

(azetrdine-3-carboxylic acid)-1 -yl -nethyf,
ethIz @t prapyle i prp b Xybutyl, a0-dutgl, secdiutyll tast-butyl, and n-pentyl.

-yl -methyl, 2-[(azetidine-3-carboxylic acid)-1

-yl]-ethyl, 2-[(azetidine-3-carboxylic acid C

-5-al kylester)-1 -yl]-ethyl, 3-

[(azetldlne 3-carboxylic aC|d) 1 -yl]-propyl,

3-[ (azetidi ne-3-carboxylic acid G -5- alkylester) 1

-yl ]-propyl, (pyrrolidine-3-carboxylic acid)-1

-yl -nmethyl, (pyrrolidine-3- carboxylic acid G

-5 aIkerster) 1 yI nethyl (pyrrolidlne 2 carboxyllc
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al kyl) - pi perazin-1 -yl]-ethoxy,

2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-ethoxy, 3-
w@rp@eneawsh- 1 -yl - propoxy, 3-[4-(C PCT/IB2006/050850

- 5-al kyl ) - pi perazin-1 -yl]-prgpoxy,

3-[4-(2- hydroxyet hyl)-pi perazin-1 -yl ] - pr opoxy,

2 mor phol i n-4-yl - et hoxy, 3-norpholin-4-yl-propoxy,

(azetidi ne-3-carboxylic acid)-1 -yl]-ethoxy

T*Ze %Q@i&%ﬁlh@%r élﬂﬂ?o‘il’_’ylr] gomwingtion witb Qih%ryg&hoér yngans an R-O

grpyH _V\Zrﬁ;iQ?ﬁyR %La[( Lt ra‘ﬂL Idp?&eﬁrg‘acar%ﬁéle'si 89?& %)xy groups are

oxy, I'i di ne
meﬂ*rcadykpﬂmyept)opbxy,mbd)—ped)ﬂ)mw isab(itomy s seﬁ batiorg-aPd tert-butoxy.
carboxylic acid)-1 -yl]-ethoxy,
2-[(pyrrolidine-2-carboxylic acid G -5-al kylester)-1

[
Thé”t%r‘m ﬂkg%,y C%f él@%gyﬁ%ﬁgﬁ a@g#H(L ng?)anéhe ]alkoxy chain bearing
a @tydmxy greup (wskmebwllth&reareat hensh itwo cachar) atoms between the hydroxy

gr&%p5ar§ci E@é))égyg?r} [o&% d]Ed' ”@85&;’9%88 Xg(ér%p?e%i gf hydroxy-Cs,.s-alkoxy
gr[%'(ubé Pl thyéir@gf 3tr@a<9b@xwdr§x@9h%acx ﬂh{dr@&?ﬁﬁé;}oxﬁ 4-hydroxy-

rrolidine car boxylic acid | ester
butyxy -Phyexy;1- Gleﬂmsﬁwemxwl%@yctoxwuwWecC aci d)-1
-yl ]-propoxy, 3-[(pyrrolidine-2-carboxylic acid G
-5-al kylester)-1 -yl]- propoxy,
Tﬁe [téﬂﬂ h@ ds- amw@mmcpldrddnem 51alky| ]afrphop@k)’ne or in combination with
(3-hydroxy-pyrrolidine) - pr opoxy '
otizeésfw%m%n%ﬁp F3- depbﬁiﬂnﬁt'ﬁ [~ SF%#E’@i%DQQ?éW@iM wherein R" and

?- d 1
R o%g“%%gﬁﬁgidep]efﬁ%gﬂy(ﬁyr@? § Q-Fd;}-dca|rD oxy%}ldc eg%mg)les of Cis
alkylejnido - ooxdi- &gtmmmlme(grodqsyrarel nethglaBricar eoxgldimno, N,N-

acid)-1 - 2- 0 - car banoyl - pr opoxy,
R Mg, Ay NS RHEY BV AP 5o (2.
hydr oxyet hyl car banoy! ) pr opoxy, -OCH2-CH(OH)-CH 2-NR3
1R32 , 3-[(azetidine-3- carboxylic acid)-1
The tgraph Apgreoxypan fugro, Bhjaraziznointt aeiosioc praiesaply dueroiat chloro.
C -5- alkylester)-1 -yl]-2-hydroxypropoxy,
2- hydroxy-3-[ (pyrrolidine-3-carboxylic acid)-1 -
Witlele B pRifH fo?mhﬁ%ééw@cbﬁmtfdn@bl gaIRe -phepiabentiddl Compositions,
acid G -5-alkylester)-1 -yl]- propoxy,
digeasas ang the [%Q))Ihlsdﬁllf@ﬁeﬁéeQi@mQﬁik?lspcﬁ 8iogke campound, salt, or the
IIkeyI ] - propoxy, 2-hydroxy-3- [(pyrrolidine-2-carboxylic
acid G -5-alkylester)-1 -yl]-propoxy,
2- hydroxy-3-[(2- hydroxy-pyrrolidine)-1 -yl]-propoxy,

Aéy %&5&@;& ge%gpqpré%)ﬁyhpﬁ’%’%%é g%gi%ér%pégnc]j of pForPnuI:}{ (I) is to be

rgde%@étg): gié%eﬁéﬁ?gaé @gﬂ ky:n B%@gg?rﬁél’zﬂsr? ersyﬁjch o%‘?a”y pure
etﬂimmmemymtprbs( @ éryahtioxyers lepich-aspiguenst e sy- djastereomers mixtures

ofl?géstgro oo Réagl}égégx _3 Aok h?' I n@%% RIGBXY%t GidRreomeric
rat:(eﬁ;l?ﬂéé‘% %H G %am@:é(@gﬁ@&ally ‘p%‘r‘l%acé&i’é%)ll&* Wé’ salts) and

O 2R33
sol(@ﬂzmmﬁte@a); (@Hcladlngmates)(]m-@uqmympwmmd morphological

for sy a3 ShDORl 8L SXPREERD o et

2-propyl, 2- hydroxyethyl 2 hydr oxy-1
- hydr oxy nethyl et hyl di h droxypro 2-C

Salis @qucp(ytﬁrﬁlgly the- ph@r@m@%p@ﬁgmaccgpt@b salts of the compounds of
@ﬁ&%ﬁ xypropyl, 2-am noethyl, 2-(C
-5-a Ianino)ethyl, 2-(di-(Ci5-aIkyl)anino)ethyl,
car boxymet hyl , Gi -5-al kyl car boxynet hyl ,
2-carboxyethyl, or 2- (G -5-al kyl carboxy)ethyl; R32
represents hydrogen, nethyl, or ethyl; R33 represents
nmet hyl , ethyl, propyl, isopropyl, butyl,
2- hydr oxyet hyl , 2-net hoxyet hyl , net hyl am no,
et hyl am no, propylanino |sopropylan1no n-butylanino,

e



10

15

20

25

30

al kyl)-C - 5-alkyl, -CH2-(CH2)k-NR3 1R32 ,

(azetidi ne-3-carboxylic acid)-1 -yl-nethyl,
W@ awetd@Bhe- 3- car boxylic acid G -5-al kyl est erpe1/1B2006/050850

-yl -methyl, 2-[(azetidine-3-cgrboxylic acid)-1

-yl ]-ethyl, 2-[(azetidine-3-carboxylic acid G

-5-al kylester)-1 -yl]-ethyl, 3-

[gazetl di ne- 3- car boxylic acid % opyl , o )

Sal [f‘{rﬁ’ﬁégl @i"oh'@SBaE?ar%@'atm i |galg a‘EJngabﬁ)Pe@"t @cjdiq properties.

Co%ipbuﬂ?%@?gvm@égﬂeg% o ne'l?aﬁ gﬁ’é%%: | ge%sg'cg? e basic radical, for ex-

amblealakyrhca:sa ese):oﬂndaryl amitdhgroun pyt farimidg ree p2ptide b)mnxdl oica pyridyl

net h roI dlne 2-car poxylic¢ ac
ra%g:agﬂ gﬁyeiqrg} )2 d qq‘dp s gjr[ gﬁ,r,npfg v%’qhnénogganlc acids. When
sERTAPaLid [ sCQre bre %r]tn@ r'iW'orpody acid addni alts may be formed.
2-[(pyrro ne 3-carboxylic aci ylester)-1
-yl ]- ethyl 2-[ (pyrrolidine-2- carboxyllc aC|d) 1
rolidine-2-carhbox

C@;HD%) ﬁ%ﬂlﬁnﬁagglzge%é }ggrypps,é%%n as a carb%xy group %r a phenolic hydroxy

grdub( By f Rirhﬂhfé@al%ﬁéﬁ#@ﬁumcsé&fé Euch aybikaRrmetdl or Hkaline earth
pyrrolidine-3-carboxylic acid G -5-alkylester)-1

mefal] sglitsppipl, exampley spdiuingi petassiusar agastuncod)caicium salts, or

0B,k (BYISHA P SiRabR B aAHdL Seuch 2 tertiary
moﬁ&hdlnl% 1,fot- (éxarﬁ@ecatrMWamMI @ir Ny} (2= rﬁfcﬂ@ﬁ,tethyl -amine, or

ﬁZ car boxy-pyrrolidiny - 2-acetyl SV
het(aquyg qoot;@seg;yr%& PYAMPIE) )N@I@@lﬂ@gndlqe(qr N “dimethylpiperazine.
@R ))-3-propionyl, 1-(1
X?% ca&r?%)éﬁflggﬁ) %IB%I nyl )) - 3- propi onyI 1-(1 -
(3-carboxy-pyrrolidinyl))-3- proplonyl

Cpﬁggp%gﬁhgvggaq%)@lﬁg%%mh r 8§( épgggrm mterna?sgl’ts.

- (hydroxy-G -5-alkyl)-G -5- aI koxy, 1-glyceryl,
2-g|ycery|, 2- hydr oxy- 3- met hoxy- pr opoxy,
Fom@pwmszHa)Iam or purifigatiasl,iasi well asyin-teheasg, of compounds

thgt [a é ! oéeddfgr{hgq Q%I 51tD %@i%% ﬁt ?s! ggﬁro]aéés{]srl]%l%;%l L]seet Bﬁéymaceutically
uri’adcép(a%lé‘)é@lt@xﬁ gettlﬁlé"rﬁcrﬁté?,ef@ﬂy gﬁrmbbumdﬂls)xa/oceétable non-toxic
pi perazin ox%/
sal@rgak)he)uqﬁqoérérzerﬁpgu cypytqgsggobzgwever and those salts are therefore
%Térﬁeéz hydr oxyet hyl ) - pi perazin-1 -yl ]-propoxy,
P nor phol i n-4-yl - et hoxy, 3-norpholin-4-yl-propoxy,
2 [ (azetidi ne-3-carboxylic acid)-1 -yl]-ethoxy,
[ (azetjdine-3-carboxylic acid G -5- alkylester)-1

Thﬁ;/ expeEssityPharmagsytical|yapseertable sakis eneohpagges; either salts with
moéd Al fh{?gé%&c&g%& &%36 dsolhiqedlwﬁo@hl‘éﬁ& B Iy Bratrbmhichcid, hydroiodic
add] épuricbcidi, rse:-lfﬁrmcardn:ukyﬂ)hasp@orld)acld pitdic echyxphosphorous acid,

nlgr9L}(> %Pc/:g{ %thlarc]:Ei, %h%ﬁ%%p%agﬁcgjloo&@“%)acﬂ( %ﬁgitceargid Lactic acid,
taﬂh&h]: a%?djgi%an@ e{c(d'3 H@h%%xé(c@/r‘nbﬂbéﬁd B&H) dinn¥hlic acid, pamoic acid,

[ (azeti di ne-3-carboxylic acid
stegnq‘, qud)pglmgamlg {a@dzespaﬁtlnea@dcmeibapesawfoam @cid, ethanedisulfonic

acoid{ ;? 6@ P(gfileg?@ Lc) %mga%(%ig\(ﬁ? %E%%P%Imf ac‘yqi ]trlgy%rﬁ)gg?tlc §C|d and the

m{e(mat b heh rﬁ@xuét@ av.hgw hRisAR &F iBl case-takkongssueid) of IFormula (1) is
yrrolidine-2- carboxylic acid

aclgilp] mpf‘@&%ﬁy‘””@ g mﬂrgamcdba@ dkeaamatali er /artn )@ikall base, e.g.

@Tﬁzﬂﬁﬁdrgg@g;bggﬂﬂsy |y§FeC§;<ﬁ)qé(ycq ?lum P(%drOXIde and the like. For other

3-[(3-hydroxy-pyrrolidine)-1 -yl]- propoxy,

2- am no- 3- hydr oxy- 2- hydr oxynet hyl - pr opoxy, -0-CH
2-CONR3 1R32, 1-(1 - (3-carboxy-azetidinyl))-1

- 0X0- 2-et hoxy, 1-(1 -(pyrrolidine-2-carboxylic acid)-1
-yl)-1 - oxo-2-ethoxy, 1-(1 -(pyrrolidine-3-carboxylic
acid)-1 -yl)-1 -oxo-2-ethoxy, 3- carbanoyl-propoxy,
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according to enbodinment i) or ii), wherein A

represents -CO- CH2-NH-. v) Another particul ar
wenpdvodooseht of the invention relates to thi ophe¢EIB2006/050850

derivatives according to enbogdiment i) or ii), wherein

A represents vi) Another particul ar enbodi nent of the

invention relates to thiophene derivatives according

to enbodinent i), wherein A represents vii) A .
e’ﬁﬁf@ﬁ'éﬁr@dpﬁm%ﬁ@”bﬁcﬁﬁ@aprﬂ/éﬁ'ﬁ ofeferengeegan pe made to "Salt

sél%ﬂ%ﬁ@gﬁggﬁrqr‘dgé" ‘lﬁzjsJaaﬁQFrﬁ' '1@ £ 303 el

erein represent
hydrogen and R2 represents a methyl group. viii)
ot her err e odlne t of the invention rel
T@"g ?CHT‘BB‘H e Q/ W&&aa LoPaY ngORIG MRSYaHBEBIC Tafbon atoms.

S@lﬂi’rﬁgén‘@rﬁt% douBie bY)'nH orvﬁ‘ﬁhg'nﬁ‘aﬂe rp?@é@rﬁ‘?ﬁ"c?s hyg. fggﬂans (= E-)

and R4 represent a nethyl group, R4 1s'in
foonnt holqsesnndlaamedmathemsgeahet oorReournds) d&nBommla (I) may thus be
eferred e #qpnt.o t he | nve n rel

PRRERERS TXEER oL e laiSimbtyof METabB R Bu §Rrécisomers. Mixtures

ofeslepsbisBmErs imayt @evsépararé@rm B MinhepPkASRAL BeN¥El 8ELBY column
R2 represents a % group, and R4 represents an
0

clypmatogyagy, thin EaM@r e WtQQ@WNoHRhQ or erysigdization.
R3. x) Anot her preferred enbodi nent of the invention
relates to thiophene derivatives according to any one
i) Theenasrdiomeelzsges Jo hovalithiophbes eompslinte pr eseRbamula (1),
hydrogen, R2 represents a nmethyl group, and R4
represents chloro in the ortho-position with respect
to R3. xi) Anot E_E pr eﬁﬁred enbodi ment of the
i nvention rel at 858G 8phene derivatives according
to any one of enbodiywents i) to vi), wherein RL and R4
represent hydrogen and R2 represents chloro. xii)
Anot her preferred eabedj nent of the invention rel ates
to thi ophene derivag 3, according to any one of
enbodi nents i) to werein Rl represents hydrogen,
R2 represgq?s a m ¢/ group, and R4 represents
chloro or f ' in the orthoposition with
respect to R3. /Anot her prefenred enbodi ment of
the invention rel& to thlophenéRderlvatlves
according to any one oN _enbodi nents i) toFbi), wherein
Rl represents a met hoxy/ gro > ' R4 represent
hydrogen. xiv) A furthg ') )
invention relates to th
to any one of enbodinents 1) to XN
represents hydroxy-G -5- al kyl, ) ~/%ydroxypropyl
i - (hydroxy-C 1-5-al kyl)-C 1-5-al k - CH2- ( CH2) k- NR3
1R32, (azetidine-3-carboxylic acid)-1 -yl-nethyl,
(azeti di ne-3-carboxylic keirdula (I} 5- al kyl ester)-1
-yl -methyl, 2-[(azetidine-3-carboxylic acid)-1
-yl]-ethyl, 2-[(azetidine-3- carboxylic acid G
wheéredh Kyl ester)-1 -yl]-ethyl,
3-[(azetidi ne-3-carboxylic acid)-1 -yl]- propyl,
3- [(azetidine-3-carboxy|ic acid G -5-al kylester)-1

r L, (pyrrolidine-3- carboxylic acid)-1
d//fo‘ ﬁg’ ei'f{?e%ts(pyrrol I di ne-3-carboxylic acid G
-b5- abkylester) 1 -ylmethyl, (pyrrolidine-2-carboxylic
aci d) -< N et hyl, (pyrrolldlne 2-carboxylic acid G

- 5-al sfger)-1 -yl -

2- [(py Lol }ne 3- oBr box ||c>;iod)-1 _yl]-ethyl,

2- [(p *Ql iAdi ne-" 3-carbgxylic i~d G -5-alkylester)-1
-yl ]-ethyN, 2- [(pyrrolldfnqj -carboxylic acid)-1 -yl]-
ethyl, 2-[(pyrrolidine-2-carboxylic acid G
-5-alkylester)-1 -yl]-ethyl, 3-[(pyrrolidine-3-
carboxylic acid)-1 -yl]-propyl,
3-[(pyrrolidine-3-carboxylic acid G -5-alkylester)-1
-yl]- propyl, 3-[(pyrrolidine-2-carboxylic acid)-1
-yI] propyl 3- [(pyrrolrdlne 2 carboxyllc acrd

e NS

|3|
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2-am noet hyl, R32 represents hydrogen, and k and n are
as defined in enbodi nent i) above. xvi) Another
wo eoobhets3pr ef erred enbodi nent of the i nventi onPCEIBDEF050850
to thiophene derivatives accokding to any one of
enbodi nents i) to xiii), wherein R3 represents
hydr oxy, hydroxy- C2-5-al koxy,
di - (hydroxy-GCi -5-al kyl)-G - 5-al koxy, 1-glyceryl, 2-
glyceryl 2- hydroxy 3- met hoxy- pr opoxy,
I
ro

th
%pa_'%r ol rdi n 16 ‘Eﬁx? ”?‘ﬂldx e?%@?lﬁé%ﬁ yloxgt hoxy,

2-[4-(CG -5-al kyI) pi per azi n- 1 yl ] - et hoxy,

g %Qrﬁé?%hydr c))(é%,n %yl %B&Lp 1;% o>@@|trl}/uér_o?rseqﬁgl(l}/’trifluoromethoxy, or

héo?é#y|) pi perazin-1 -yl]-propoxy,
3- (2- hydroxy-ethyl)-piperazin-1 -yl]- propoxy,
2 nor phol i n- 4-yl - et hoxy, 3-norpholin-4-yl-propoxy,

RS b basEhls Mdiodenn ARG xRyl 12 3-ditdrfYIBEY: (d-fhycroxy-Gr.s-
alkyIP 1o sedIRaxy-Cls-{ CRyy NRY gFhe- (§z§tﬂfﬁ@8¥éar§oﬁ3ﬂlcd)ad|d) 1-yl-methyl,

yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid
(azstidingy3- @gltb@lxyhcl acjd | Cet-Rbkyiester)-1-yl-methyl, 2- [(azetldlne -3-carboxylic

‘[%?{ﬁyr f o%tﬂgl: gleé1 gag%trc@'ﬁg?( %chbécﬁ‘é' Oloéc'gj Qp%ﬁ@" %2%9 £yll-ethyl, 3-

aZét]dﬂ&’I BQ?aYbo>8ﬁ|E:( 2ad*@)dt4yﬂsmupylol Be[l(amee)ndurib 3-)da}bcﬁ¢y|nOX360|d Ci.5-

oxy-pyrrolidine)-

t ho
albylpg@z)e%yarmepg wmgmq%camwhq 200 Toviupetyl,  (pyrrolicine-3-
cé’fb% r%eté&an%:1§ ?%B O)I |- At _|Ca pafgxypm.f.%aggqqﬂc acid)-1-yl-

pr opox [ |ne- IC acl
methyil,- (;Uymmume .’&cb(km}ayholaoﬂi &-s3alkplebiex)H iyt-naathg, 2-[(pyrrolidine-3-

cabpRiif Aok K e R e Beprronyie; agido Sineyalkylesten)-1-yi
et_ﬁyl[, (ilgbyﬁbh&hﬂ% gar%kﬁﬂfébio‘} 1a§PIL€th§'I 25[(@]r|18#'8%t23—b£r6’oxyhc acid

C+. yla]kylﬁsw())ﬂyyl] eth[y( 3- h@d(;p?yxmh@mefajbaﬂhomybc 1 acid)-1-yl]-propyl,  3-

ngﬁ‘% 9%@“&?@?%? 1 $ ol SpalyylesterlivA-RieRKs 1 Bsfgpyrrolidine-2-
Cei'fbéiylrc( éc@?ﬁ bsﬂlz‘piﬂa%}?l I QJ[WIrrb)udmé -2- @mm& RS kel .Ck-dlkylester)-1-yl]-

rrolidine carboxy C aci

pr@DMéXQHzﬂcﬂz @@Hotcﬁldz etz NE@ |c @@rwﬁf? YEH),CH(OH)-
Cglgﬂﬂ?(yﬁgia?méﬁro&)g %Wg/prﬁ%)réycwaﬁ(&y hydroxy-C..s-alkoxy, di-

h&d(c&y@dg abkyﬁ)t(m/d alabiaﬁrmyll ggbgmxy 2-gKPEEBA, CH(2C1T9dr6ky 3 methoxy-

etj di,ne- 3- car boxyl | c acid)-

pwamxﬁ%p&w rrsNﬁ( d3 et ?at?m@i@trbbwﬂfsmxa/c Sawrtphém 1 yl propoxy,

g

ethyl) ipimnrapmxyyl]-bthdwm r3}p3pe$ai|(1p1yyh=pnbpdxy1,e3?z4f(aﬁ b@ldng)l-m:perazm 1-

y'f?WMi ?34%@"%@?%3’2%@6.9&5%]@%@5 Phi: FyPPZ h%%r oxgholln 4-yl-ethoxy,
3‘%”6%%%)4 ﬁ'}-‘ﬂ’&W}f ol i QJ[@Egdi‘ﬁ@@@ébﬂdx?h@C' dacid)-1-yl]-ethoxy,  2-

al kyl'ester) - yl T-propoxy

azetwkmeﬁ;casbcpxyzcrami GXVaWI*Q’&N?r dl -yiEpthoxyy Ryl (pypiodigierey3-carboxylic
ac‘édﬂ dr o o§y péigpﬁrogﬁw\é :g}ér?rb%b(b/ ?ggp ]C 5y aky%s?e?%yyl] -ethoxy, 2-

é’yrfb‘l@’rﬁééz o'é'rl@d)m&aétlﬂ) 3- ylyéthbwp@&b(pyrrohdme 2-carboxylic acid Ci.s-
hydr oxy Kk pi per azi n-

alkylpfte‘ﬁ)-bﬂﬂxgiLoxy 2 [(2 hygi/rox;/ pyrrolidine)-1- yI] ethoxy, 2-[(3-hydroxy-

PRkl ) S BRI LAMARGEES | tado). 1ypropoxy, 3

[(@redidiiee Bejambary iIB3 éCIdndCR32|@i&t@$ 1d¢II bragbxiyn 3-[(pyrrolidine-3-
enbodi nent i) above. xvii) A still further preferred
enbodi nent of the invention relates to thiophene
derivatives according to any one of enbodinents i) to
Xiii), wherein R3 represents hydroxy, hydroxy-C
2-5-al koxy, di-(hydroxy-GC -5-al kyl)-G - 5-al koxy,
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xxi) Specific thiophene derivatives according to
Formula (1) are: 3-(4-hydroxy-3, 5-dinethyl-phenyl)-1
WO ¢®650®33 ri met hyl -4, 5,6, 7-tetrahydrobenzo[ PCT/IB2006/050850
c]thi ophen-1 -yl)-propan-1 -oge,
3-[4- (2- hydroxy- et hoxy) -3, 5-di net hyl - phenyl ] -1
-(3,5,5-trinethyl-4,5,6, 7-
t et rahydr o- benzol[ c] t hi ophen - propan-1 -aon
cabprylichadd ] 2lqrapoxyy, 33- ﬁphﬁf@'iqj&? Q‘IB@&X)DC el ey |‘$0@(I§ylﬁﬁter )-1-yl-

pr%?)ﬂ%%t%)u{p@ﬁr Edlge_/z garboxy |}I/Cd¢r':18Id -1 rPQl)Pccﬁpoﬁ}IoSr%Dﬁmf“dme -2-carboxylic

acigll oy pradpdestér)-byhl-propoxy, 3-[(2-hydroxy- pyrrolldlne) 1-yl]-propoxy, 3-[(3-

hyc{réxx;ﬁagrrpiﬁl(gI )ﬁyﬁ qggéé) 73 g adrrlnﬁ%té1 Xydr% rkykydroxymethyl -propoxy,

1 |
-3- @[I-!fa(?g)@fﬁﬁ hﬁé?ﬁ@é%@?ﬂg@ﬁéx y C’) (C@J&@Iﬁ@l‘c%rba‘?ﬁkﬁ)é r?ﬁ)oxy 3-(2-

hydroxgstBylBathammat fpyopoxy, -OCH»- CH OH)-CH»- NR R3 3-[(azetidine-3-
benzo[c]lthio

carg%ﬁrg tagitd 6*hyyljjﬁchydroxy OpPOXY, p:?fazetldMe)S garggx?llc acid GCis-
alﬁyﬂeére&)( Py] yaﬂdxygrdwyprgmyaxy%—@(pwraﬁduhéls easxylc acid)-

ylhp@p@xyrte?-MHWWoBJb(@W@[I@peﬁ @%ﬂb@m"!p yac;ldpr &panalkylester)-1-yl]-

PRBRY 2 RYaexY;R HOHERINING 25 BRI A1 YRR e Ry YrOXY-3-

ﬂ)yrilohdir&a 2-carbaxynet hylcid  Cq.s- alkylester 1 yI] Fropoxy 2- hydroxy -3-[(2-
-tetr ah){dr 0- benzo[ c] t hi ophen opan

hydjﬁéy pyrroI|d| yl]-propoxy, 2-hydroxy- 3¥3 hydroxy pyrrolldlne) 1-yl]-

pr%p[)%%,( ? g%@?@ﬁgﬁ&@fﬁﬁ%%@ﬁéﬂy 3 ool rBRY-BYlip@RE M J1-propoxy,
2-hy8rdxy73-{e{C adwgitky - pum‘raz[ne‘] Yiipoppexy, 1 yI 2—hydcrpey|c13 -14-(2-hydroxy-

| am o met h

etb? g}@%{%ém(f[yﬁ%%%ﬁo%/ nfth%roxy °8| y| propoxy INR¥'R®2,
NIIICC‘FPWW @I—T’z-(fcﬁzgt LRIHSDY0- beag GHIGHPRIEANSO.R®,  -OCH,-

- pr opan

CBT'EDPF“‘i!*‘L’S@)zlalr oxy - DCELHTI(QRY CEHYHERRS],- pr oBbley(CHR)ENHCOR,
R B O NHGOR S, ke GHpl BHRRES PSHHPH) O

NHOORYf opan-1 -one, 3-{4-[2-hydroxy- 3- (2 hydr oxy-1

hydroxynethyl et hyl am no) - pr opoxy] - 3,
di met hyl - phenyl } - 1

R31( ?r‘ey?reéeﬁfs 'ﬁgﬁn%vld ﬁve@nﬂ e%}ﬂah‘ysfro%ypeﬁzﬁgﬁg’lt%Wg%r)](yethyl 2-

h@rbﬂyﬁan(oﬁewm@mykmnyl AFCAQ)alkoxyRtydXy - @mvawbroﬁaﬁ 3-Ci-s-
di met hyl - phenyl }

alkpxygtigaylo- %‘@HE%‘P@PY'hl é‘éﬁewﬁhkyl%mm%ﬁ?’fbﬂan?id' @1@ alkyl)amino)ethyl,
cé’fngé)ﬁ){/rf'lé%ﬁ/? am@ - SikeaBMethynY dr 2x3arBo BRI - 3 87 I 2-(Cy.s-

al(qalpér,bi}xy}eth}dt hyI 4,5, 6, 7-t et rahydr o- benzo[ c] t hi ophen- 1
-yl)-propan-1 -one,
3-(3-{2,6-dinethyl-4-[3-0x0-3-(3,5,5-trinethyl-4,5,6,7

Re'2t F@s@(ﬁéﬁ @h ﬁﬂeftﬁylo@rr@(ﬂ I1

- propyl enoxy} - hydr oxy pr opyl am no) - pr opi oni c
aC| d,

rte (ot TN AL CaBE SsBotdhe! Bl B-Rychonyetnyl
2ﬂyéthowemw] PRRNAEMING,- hysthRai A6 OPYblbpgR@iing] Neisdpasbylamino,

rboxylic acid,

N-QUiYIABHI0e 06 SUDEIRAMING; di hydr oxy- pr opoxy) - 5- met hoxy- ph
enyl]-1 -(3,5, 5-
trimethyl-4,5,6,7-tetrahydro-benzo[ c]thiophen-1
-yl )-propan-1 -one,

3-[4- (2- hydroxy- propoxy) - 3, 5-di net hyl - phenyl ]-1

3,5 5-trimethyl-4,5,6, 7-

trahydro- benzo[ c] t hi ophen-1 -yl)-propan-1 -one,

[ 4- (3- am no- 2- hydr oxy- pr opoxy) - 3- chl or o- 5- net hoxy- ph

nyI]-l (3 5, 5-

A P N T T T . T

- (
te
3-
e
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3-[4-((S)-2, 3-di hydr oxy- propoxy) - 3, 5-di net hyl - phenyl ] -
1 -(3-ethyl-5,5-
Wa@lRewetibngB3 4, 5, 6, 7-t et r ahydr o- benzo[c]thi ophen-RCT/1B2006/050850
-yl)-propan-1 -one,
3 [4-((R) -2, 3-di hydr oxy- propoxy) 3, 5-di net hyl - phenyl ] -
-(3-ethyl - 5 5-
91' nmet hyl -4,5,6, 7-t et rahydr o- benzo[ c] t hi ophen-1
y|r§pr@sgp’§nhydrqﬁyg1ethyl hydroxyethyl, aminomethyl, methylaminomethyl,

d%rm&@%l_ﬁ%cg ?t_hg[ %ﬁé@%klr b methyfamfio-8iRY AloP 226 R%h A iHo-ethy!;

hydr oxy- 3- met hoxy- pr opoxy) - 3, 5- di net hyl - phenyl ] - pr opan

-1 -one, .
k éeqrﬁswsahwtﬁgwa}n%&ré;hoxy) -3, 5-di met hyl - phenyl ] - 1
m" r%ér@ée'h!é the 'ﬁﬁ%@

4,5,6,7-tetra enzo[ c] thiophen-1 -yl)-propan-1
n represeds[(B,150d2mendlyl - 4- (2-pyrrolidin-1

-yl -et hoxy) - phenyl ]-1 -(3-ethyl -5, 5-di net hyl -

4,5,6, 7-tetrahydro-benzo[c]thi ophen- 1 -yl)-propan-1

R¢ esentsh drogen, Ci.s-alkyl, or han en
1% et hyl y Sgd mgtshy y4 5, tetrahydro benzo[ c] t hi

ophen-1 yI) 3-[4-(2-
Ji%déog?fr‘gu atlo%%ﬁ”.g%'e?é“ QP RPOYkarRy Bt "BRIMGRER Y hixtures of

eriar(htﬁmﬁlersuEh S5adi natdyhtes, Sdiasteré@nead)y diigtubenzof didstereomers,
ophen-1 -

d|ﬁ§@r@g@e@c (V)QCWG%X)?—'@[ mprtaiasnel dinstaierierig, recamaiehyas well as
salﬁhﬁ{y%%lvgﬁtgﬁgﬂpléxegﬁﬁfu% gorgpgu ¥ Eﬂ”l orpholo; |c?l fj)trﬂs

ophen 1 -yl)-3-{4-[2- hydroxy-3- (2 hydroxy 1
ii -?\ydwth%ﬁ%ln? n?ﬁepl gr?t)l(c}/rJ refa?es to tthh|¥ph<£)ne (yerlvatlves
a@Co{r&hEStb( ém%bh%ntpi') ORMEAITh ) TeprR¥ERXHydtbgBRX MY ddxP-C1.s-alkyl,

di net
2 Qﬂlbymk)’@'oﬁyul rTEldITK(WYdIQ&y -6 2-aletl)-Ehyalkyl benzQHt CHDp NRY'R®,

(@3Ehaiexd RS AP L methy. ny eglgin S6aRONYIE 5.360  Ci

aIR}?IbBbé'r)r P?@ﬁ’}éthyll 2- ((&zetldlne 3- carboxyllc acid)-1-yl ethyl 2-[(azetidine-3-
5, tetragdro benzol c] t'hi ophen

carmoxx,uc:) qqd)pg)n_s@)llkm,ﬂer - -yl]-ethyl, 3-[(azetidine-3-carboxylic acid)-1-yl]-
pr%ggF {B‘tga[z%tlﬁ%eefi@i tio>§<y§ décggt @1’ |5 aﬁ(ﬁes%rg it ?I ‘bﬂﬂ%ﬁi ?p)pr?olldlne 3-

camomrcom/d@r? yBntbthi! hydyrlidmex3icatbdrytic 0xyidor Opy-aidylgster)-1-yl-
propi on

mgbwa, @y[r@h Igea?npﬁ@_Oéyhlfbﬁ(j;I}i)-j d-raethgt KpY U oliding2rcarboxylic acid G-
5 aI((? Le’?éq dy)l 'ﬁéth%% %A[t(;ﬁ{r@ola‘ne -car 3xyllc a0|dr? 1-yl]- etheyl 2-[(pyrrolidine-

b
3-Bafbxyle aaudwg;émmwwes)-t4y|]mtby|5aq[uepyroodw+rmaarqarmemync acid)-1-yl]-

(3,5, 5-trimethyl -4, 5 6, 7- -
el B IGER AP PDR IS AR, o5l iprigpahyi-etbfe 3-(pyroicine-3-
cstbbiylcTah AYIDBRRGLY3-{Byfieliame:SodioRgy <R Dilskalkylester)-1-yi-
propg|, 6,37[(D)€f®|?aiiw203&tbb®o2}cﬂpc]adiﬂ)obﬁﬁﬂw apyly | 3-{(nysiedidine-2-carboxylic

aG80°, G| 450 RS e B -3, Bl ER1ERISTH 1 g0,

Ce%rn@:zw@m bR NR LRI hgarsdy; (131 5ael|ao>@r ﬂ@@rfcer1 5|@ik©,xy hydroxy-Co.s-

et'hyl ami no- et hoxy) - 3, 5-di met hyl - pheny
alkpxy, et diylhygrosy i redliiy)-Crs- alkoxy 1- egceryI 2 -glyceryl, 2-hydroxy-3-

m%tﬁbx@ r?robS)t(); a | o(do,qzr}zq{lﬁiﬂw OfB?rrFoIerlnyll 2/| &589?% EJyrroIidin 1-yl-

prbpﬁﬁy et:hplpleiﬁaﬁm[jl yll?éthyky 4,5[6(CrdakylHpysbrazinenypletidny, 2-[4-(2
ophen-1 -y
i sopropyl am no- et hoxy) - 3, 5- di net hyl - phenyl ] - pr opan- 1
- one,
1-(3-ethyl-5,5-dinmethyl-4,5,6,7-tetrahydro-benzo[ c]t hi
ophen-1 -yl)-3-{4-[2-(2-

- ~ - N L T 1
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N-(3-{4-[5-(5,5-dinethyl-4,5,6, 7-tetrahydro-benzo[c]th
i ophen-1 -yl)-[1 ,2, 4] oxadi azol -
W@200bj10@3%t hyl - 6- met hyl - phenoxy} - 2- hydr oxy- pr opgi/JB280d150850
dr oxy- pr opi onami de; 1
N-(3-{2, 6-di net hyl -4-[3-oxo-3-(23, 5 5-trimethyl-4,5,6,7
-tetrahydrobenzo[ c]thiophen-1

opyl henoxy. hydr ox ropyl ) -2-hydroxy-acet
)éilfp%g}é-gthyl ypl]pelroazm 1 yl]}ethoxgll 3- &pgrazw1)yl progoxy y3 [4-(Cq-5-alkyl)-

plb%ﬁa’; ri? i ;Er)égpg g%iﬂ[(é hﬁgh&goﬁﬂyﬁf perazin-f-yh B8y, 2-Morpholin-

etra

4—yybbhopxyp Bymbrnﬂmdanabey[kpmpbxxd,r P {ezetidipel 3-carboxgli@xagid)cleyl]-ethoxy,

2'@;@“ dipechryLexgiGret Ay - A 1pRIEster) &yl &hexy, nedhljpygolidine-3-
carﬁoﬁyllz: h@H aﬁWﬁét‘H%ﬁg,}zgg pﬁ/] @Uﬁféh@%aﬂbox lic ahld C1.5- alkylester) 1-yl]-

propyl ] enox roxy- propyl ydr oxXy- acet
ethm(yie 2-[(pyrrolidine-2- carboxyllc acid)-1-yl]-ethoxy, 2 [(p yrroI|d|ne -2- carboxyllc

ada! ) aliyRsseS 7B %&Eyqysjrcw LTS S 2toky, 243
h%c)%oﬁ% g?ﬁrdhdiﬁ@ 1%d]yéthoi@i‘eBc{((éfz}e’[larrféygfc;@?%b@h@pé(éld) 2-yMyistopoxy, 3-
[(@ziging- Bylarsoaigi neifly| Cas8lkelosterirhprrRexyenz o fcl(pyFolidine-3-

c%@gﬁé ac@ﬂno)yij)rg épéé{ ho;((pyrrﬂhq]n?]?, %ﬁrBB)é%hc am% Cy.5-alkylester)-1-yl]-

prdpbty (2 [ﬁ)yd‘ohcf de@cyamo&pm(w:ld$1a}l]qyiop@xyEBﬂmedmbLZ -carboxylic
a@qin%m;alme@e@ TryBeronmyar LR hydoxy PATaHHiBR)--YI-propoxy, [(3-
h%dfF%ly Pgﬂgf&g } dSQ%rOBO)(%oxy? agni ipo-3- Mro?(y IO%1h¥1dr|oi<yr11ethyl Propoxy,

-O-CHCONRBRE, dBruzrbginoyHpopbxy - t3- C15alkylcarbamoyl)propoxy 3-(2-

r{)g)?t y|§a&qm@é&f?opoi@&"@%ﬁ&%&@%ﬂiﬁ %3@1 3-[(azetidine-3-

carb@xﬁfchylac@ )-3=l]-DBfyyd ﬁﬁ‘or%)@ /- 3 [(azetidine-3-carboxylic  acid  Cr.s-

dr o- benzo] c] th|o propan-1 -one;
alBV'PStQB) tyhe- hydr-oxypmpmyhyﬂdnydrmcyeSﬂ@WPhqbhefﬁfcqtrbpxyhc acid)-1-
l&sethyI$5-|rreé£ i . ] 1ov]
YITPOROXY: t o TYAIRYG @%[“@P?}ﬁ'%@&ﬁyf y?‘}'dpr(?ﬁa?ha fylester)-1-yl-
pro@BSi‘y 2- hgdroxy -3-[( LpYrrolldlne -2- carboxyllc aC|d tyI] propox 2 hydroxy -3-
di met hyl - etrah
W@I@mqn[zdmmwilc y|apu:t3 Cis alkylester) 1- yI] propoxy, 2 hydroxy -3-[(2-

h§8?8é£509%lémé) Byl 8TBbBYY,~ PheNOS Y RS YA L IRIBRERYIERAIne)-1-y1-

perSiy{ bQ -Bjdinix ﬁbﬁfdl%@ﬂwlp@pd&xﬂl et yurbxy-35ieréaziret y@propoxy,
ro-benzo[ c]thi o-
2 W Sigrat &k&wa\wu Az I KeRRRy ) - et h Y SrRNAHR hydroxy-

eﬂpgeg@a&ggm ?ghi‘g&?@hfégg'ﬁ 28('50@%(' MRBHO & YEPIROY, o NRRE,

l\dﬂ@@elﬁ ‘o] -OHACHHHeNHSOR®,  -(CH.) CH OH)-CHo- NHSOgR33 -OCH,-

G LSBT ERORRE ) 8 9 con

eH”g nwﬂmﬁe@mmmow%p@m G éj NHCOR34, or {OCHz-CH(OH)- CH2

0x0- propyl ] pheno nmet hanesul f onam de;
?“Zamw\moem Fﬁaé gienes efinad Rbeye-in embodiment
i ahydr obenzo[ c]thi ophen 1
-yl)-3-0xo0-propyl]-6-nethyl -phenoxy}-ethyl)-
met hanesul f onam de;

N-(2-{2-chloro-4-[3-(3-ethyl-5,5-dinethyl-4,5,6,7-tetr
iih Hy dPdbewab[ erepod egt thé invention relatés to thiophene derivatives

achéé)lt %’Qgesu B&fﬁm’ér{l’[ or”f?)t Weﬁhﬁﬁo&(&%pgﬁﬁ% }epresented in Formula

onam de
N-(2-{4-[3-(3- ethyl 5,5-di nmethyl -4,5,6, 7-tetrahydro-be
nzo[ c] t hi ophen-1 -yl)-3-
oxo- propyl ] - 3- net hoxy- phenoxy} - et hyl ) - met hanesul f onam
de;
N-(2-{4-[3-(3-ethyl-5,5-dinethyl-4,5,6,7-tetrahydro-be
nzo[ c] t hi ophen-1 -yl)-3-

1\ ~ 1 . -
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0xo0- propyl ] - 3- met hoxy- phenoxy} - et hyl ) - 2- met hyl am no- ac

et am de;
wW@2(08/186a3 net hyl - 4- (3- met hyl am no- pr opoxy) - phePgI/1B2806/050850

'(3'ethy|'5,5'd|nethy|- 11

4,5, 6, 7-t gt rahydr o- benzo[ c] t hi ophen-1 -yl)-propan-1

one
4-13-(3-eth .b-dinmethyl-4,5,6,7-tetrahydro-be

I)qgg[rgt]tpm Hghéhal, gy )Jsg,)mer of the 1,1,2 -trimethyl-1,1a, ,5a tetrahydro -3-

th%?])(cgé&%%la ajgerqs[afgnrée&éwahggenoxy} propyl ) - met hanesul f o
N-(3-{’4-[3 (3-ethyl -5,5-dinmethyl -4,5,6,7-tetrahydro- be

) z [c hi ophen [ ) -3- ) ) ) .

VDB RS - STBORTRR HT B eRURYIODrEIRS -to- HyaplaRe Aerivatives
&lopdin h h F I
aN_(3 ?S{fo[e?’m odrmehn;lr) or ||) arrlrneertem e com%oundsetrerparﬁﬁ%r}tgdk;g ormula
Ihzohst]tuie tpEhéhasg, 5§R)~rsa)mer of the 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-

th%(g% rﬁé&ta]pér%a?ene SORazpgenoxy} - propyl) - 2-met hyl am n

N-(3- {2 ethyl-4-[3-(3-ethyl-5,5-dinmethyl-4,5,6,7-tetra
hydr o- benzol[ c] t hi ophen-

1ﬁy|9ret9r@do EPRRYIEns - ofe iy | npaRik yPigie a9l Jhiophgar glerivatives

a%_o?@rﬁbggq& cfne of[ %mt)gdrértr%rw todv)dlwnr{ﬁrﬁ thg qgnéo%ngt rlegresented
mfﬁoimﬂ@(ﬂll)léohsﬂttﬂ@ aphaphen-2-yI-[1,2,4]oxadiazole derivative.
1-yl)-3-oxo-propyl]-6-nethyl-p enoxy} - propyl) - 2-net hyl
am no- acet am de;

vrgL gﬁ{egr park OcFléran%ﬁ[ rﬁt?’ofequeyrhvém%rfjré@ltelgytb thiophBné-derivatives
acqplrc)lm@ toamyporapyf (]embbdmmnent}; {)podpy, Iwhezeimytthe oy paetdsmegresented
'”ﬁ\fct@uﬂ%('?; RPBSIBULe g S-tniwPbeRA Ve 12 dlaxadiRzoledeivatiye; et r

ahydr obenzo[ c]thiophen-1
-yl ) -3- oxo- propyl ] - 6- met hoxy- phenoxy} - propyl ) - 2- hydr ox
viaAeprafeted embod{aemniohdher wwen;n)n ZrMehowyierhplmgmq -derivatives

4
aGsiBhy P BS T g T hpaiente toyw HPGEER A nerd F* reprsent
hydtrogef.4- [ 3- (3- et hyl - 5, 5-di net hyl - , 6, 7-tetrahydr o- be

nzo?c]thiophen-l -yl)-3- oxopropyl]
3- met hoxy- phenoxy} - propyl ) - net hanesul f onami de;

erL Aﬁ t}‘?ﬁ [p'r)’ef F’reatfﬂr\{ﬂ)ﬁ')c’ﬁ n%n‘fl P Mvehtion (?eIgféseltortﬂmb%re?febc?erivatives
aGDdDdrngQD)dn]y chaet dabydiphaiis Xytb-wy, ahsrginZR hyapresents ¢tgtirogen and

Rla('@fetrﬁWeS?”EadT‘ﬁ@b’hg'lOU@ 5, 6, 7-t et rahydr o- benzo[ c] t hi
ophen-1 -yl)-3-[4-(2-
hydr oxy- 3- net hyl am no- pr opoxy) - 3, 5- di net hyl - phenyl ] - pr

ixp paotter-preterred embodiment of the invention relates to thiophene derivatives

a%q[l’élf&?{?%m@?q?{]ﬁ Egdrb%é}/mgrqtgeof(oy ?n 3wr(?erh R rggrteg%nfsp rrr])%rogen, R®
re%'ré@érrwb rﬂeﬁilﬁgrzmbeér{oahy e benz alrcathhi gielpn- 1

yl) - propan one;
N—(3 {4-[3-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydro- be

t hi
JABefeb Sy RRE Sapigi ot amdnygrioniniri o isgype fiervatves
addvadiegubf eﬁ@f, egldoaesntsipty ¢i) aeherein R' represents hydrogen, R?
(3-{ 4[3( - et hyl -5, 5-di pet hyl - 4567tetrahydrobenzo
re[preqqrﬁg; ggﬁ@t,hoxy group and R represents chlorine.
-yl )-3-o0xo-propyl]-2, 6-di net hyl - phenoxy} - 2- hydr oxy- pro
pyl)- am de; nethanesul fam c acid
(3-{4-[3-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydrobenzo
[ c]thiophen-1
-yl )-3-o0xo-propyl]-2, 6-di net hyl - phenoxy} - 2- hydr oxy- pro
pyl)- am de;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dinmethyl-4,5,6,7-tetra
hydro benzo[c]throphen

~ o - I T 1 I . ~ .
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(3-{4-[3-(3-ethyl-5,5-dinethyl -4,5,6, 7-tetrahydro- benz
o[ c] t hi ophen-1 -yl)-3-

W@x@6fp0wp3y/ | | - 2, 6- di met hyl - phenoxy} - 2- hydr oxy- pPGPIB2a06/050850

0)-acetic acid ethyl ester; 2

3-(3-{4-[3-(3-ethyl -5, 5-di rretLyI -4,5,6, 7-tetrahydro- be

nzo[c]thlophen 1 -yl)-3-

0X0- -2, 6-di net hyl - phenoxy} - 2- hydr oxy- propyl anmi n
lef\_fo’[Bgf gmb@dgee@t Qltthgiinvayition: refates to thiophene derivatives according

to]argf' #(? %H%%bﬁgﬁ ?1@ xR R rapfsbniehy@BY%ah Orfoxy-Ci.s-
alkylo- mB&DWdroiyrﬁopylrredMywdmxgr@xy;ukgp)@(y@kw PGHY(QH2ZNRYR,

(g ehanBs SR i LS EriTRody | EzBldine-3-earomyli o800 Crs

] 1o -
alﬂilgéﬁrfagsﬁmﬁﬁ%l &kﬁ@?m% Secr:]%r)t()?xyllc accﬂ?oxgl] F()e;[%rl)y 2 azetldlne 3
carbpxylice- &I@aﬁb@aa)l{ylestarjr*dyl] ethyl, 3-[(azetidine-3- carboxyllc a0|d) 1-yl]-

pr(lgrg&g 51{2&'&5@? igé'ﬁ:{q&llc % 60175t § rleasl:[]g ?H%I?%Pozpo C](pyrrolldlne 3-
caﬁkbbzy%ydé@dw?w (r?ethwdr p@wro%mel FaFsOxyRE OReNY | €D5-aRdyister)-1-yI-

- pr opan-

mﬁtf'(}(k ({Mfrpﬂdl(‘@ ?e@amoxsllcsalldbréty{ynemys (Byrrolickne-ztgarpexyie acid Ci.
%I)%g{e% erEH%{PW@&E} ﬁfg%%r?cl)h ee%o%?oqhﬁf&}dc)fyy%re(t)%1 g [(fyrrolldlne-

Shadj Yie &l &msd&kylester -1- yI] ethyl 2- [(pyrrolldlne 2 carboxyllc a0|d) 1-yl]-
(ﬁ?z ethyl-4-[3 3eth| -di net hy
etﬁy@r% BY¥H9 |a?taqq:@pﬁéwlc ac:|d C1 5- alkylester) 1 yI] ethyl 3 [(pyrrolldlne -3-

é‘rbékﬂlc d§g§$1w|gp§réy dg:;a TRy PeliaRBENRXMHoxgid P XY, PLIRP¥ ter)-1-y]-

pridpl3- {32[( By rdoletirgP-carb8x\(i8- eddig)t 1-9l]ropytet By{pydrolidides2-tarboxylic
et rahydr ob

-1
a°'9|) bfx%ﬁksééﬁﬁ'n] y&h@% ¥y - 2 G NS B hy dr GO-NHRY,
3132
(RRPBOTIOHR SHa N By CagiflornG raaony, ygrow oo
a|hh)55drdﬂjdh¥dl[oxy]@1m @Ibyiléﬁ.‘q]s alkoxy 1g|ycery| 2-glyceryl, 2-hydroxy-3-
meloki BB R T B SRR P KT 2B i 1-y1

Mﬁbﬁy{ 2 9rpie¢éﬂn41 {(I?Jet(@xyi‘t tpv|4-EC - Ak gBioiperadinSt-Ol-6th . 2-[4-(2-
ydrobenzo[ c] t hi ophe

hydypxy-gthyslopipe eazsjn-|i %lﬂtﬁpmxy%@ﬂ@zy} 17ROy - pdpyEi-s-alkyl)-
oike Gz NESLBET S B bydranistyy)pingraziy: - PLoRAIY, Zgporpholin-

44y29fk©]><yhBQ1nbﬁphoJm Lyyl)pr@ﬁoxy 2-[( azetldlne 3-carboxylic a0|d) 1-yl]-ethoxy,
0X0- Eropyl nmet hoxy- phenox hydr oxy- propyl ) - yd
2-,[(@%9 @egteaﬁ@r@@xyhc acid Gis- aIkerster) 1-yl]-ethoxy, 2 [(pyrrolldlne -3-

cé\lbé%ylicdfﬁ I]eéitl%k}/,)%g(rfyr%%m 3 4amdiyfic tbd BY.2IRyIBSer)-1-yI]-

etgggy praaﬁpyr]relzjllﬁem—mbhyylrcp faeid)xiyy H-2ihopgr, oRy| fayratiging-2-carboxylic

A S Biel AhetBons.ai iy hudrony yroidipelitplhaingy, 213
hi@r@iﬁb&ﬁb&ﬂh@ﬁ%ﬂ é‘thbxﬁ 3 [gazetldlne -§-carboxylic _acid)-1-yl}-propoxy, 3-

oxo-propyl ] phenoxy} hydr oxy- propyl’)-
[(amsatiyneadroaso@rydipi omtch d@; s-alkylester)- 1 -yl]- propoxy 3- [(pyrrolldlne -3-

Caﬁ?éﬂ}%% é)gi ]fmkég%}\@rf pgfrrol5dlg’e%J carb I|c a0|d% él%/l%gter )-1-yl]-
prbpmky @{(@yﬂ‘omjm@éd ]:a@olsryﬁdmbudphewpgsbdpo&yhsq(pglxmarn@mbarboxync

yl am no- acet a

a&pl( @1{5@Il@tlﬁ§ker )41- yt%p(r@p@tyhyﬁ [&2-Bydromgtyyroliding)-4 -yil-pepoxy, 3-[(3-

h)?y 8{(3? pgﬁgﬁcﬂgi?rﬁ B})/]O@B@&r%t hy12 rngOSXWerxK y2 dh)édrox%meth)yll propoxy,
-Q-CHAEONR AR 0 Brazpbamnayi-piepoxy, 3- (C1 5 alkylcarbamoyl)propoxy 3-(2-
N-(3-{2,6-diethyl-4-[3-(3-ethyl-5,5-dinmethyl-4,5,
et rahydr obenzo[ c]thiophen-1
-yl ) - 3-oxo- propyl ] - phenoxy} - 2- hydr oxy- propyl ) - 2- met hyl
am noacet am de;
N-(3-{2-chloro-4-[3-(3-ethyl-5,5-dinethyl-4,5,6,7-tetr
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(3-{4-[3-(3-ethyl-5,5-dinethyl -4,5,6, 7-tetrahydro- benz
o[ c] t hi ophen-1 -yl)-3-

W@@enowpy| | - 2, 6- di net hyl - phenyl } - pr opi onyl am PC)/IB0&H (150850

c acid nethyl ester; 3
3-(3-{4-[3-(3-ethy|-5,5-dinEtLyI-4,5,6,7-tetrahydro-be
nzo[c]thlophen 1 -yl)-3-

0X0- pr opy 6- di met hyl - pherlllyé ropionyl am QQ)
hyﬂ{p;qu;[gyl@am@[np@,yl PEQRXY- HFOH;OCHQ NR , 3 [(azetldlne -3-
caofbé)%yl{cdf [’ﬁld 3 nﬁgﬁw%df %p?éﬁ@&hyl?;fl(a?e@d ife ELABBYAIL BRid  Cis-

Nnzo th| op

albylestew)epwll]}z Ry &rocty petpoxly; p2drydtdxypB-ipyoolidiasi3icarboxplis  acid)-1-

Y'EP{OPOéVhyl 2AYErxy33- P yPligne: %F%@PW'IC 4,818, 7. Gerqlgrggten-1-yll-
p@?o?@f‘ééj@?%ﬁo%%@{(ﬁgrr&hdlne -2- car ))%Ilc aC|c12) A P goxey H )% r)1ydroxy -3-
[(pyraisinerdraadieoxylic  acid  Gq.s- alkylester 1 yI] propoxy 2-hydroxy-3-[(2-

hW{&@éwg%éL |pm[ gryﬁeq{og l S, 5 dé rﬁ‘% Xy-3- [(§ r?yd7r0)t<)?pyrropfddne -1-yl]-

pr)é?bxy3 @‘-ﬁy@r‘b&? %r@olﬁ‘ﬁhy)bl RO, } 2N1}(cﬁfokv drp¥rakin-1-yl-propoxy,
roxynet hy - i onami d
2{nxd{ozcye¥ -t (Cus ﬁtbtyk)fplmraym Y4+ mom@tmw 4, B-hgdroxyed-{4ks-hydroxy-

C 3132
ef@W p?é}ég'[npr E)H??g@&r’retz hwdrB%ﬁym?rppprocl)'pl oxlyﬁ’ rg%mr%) -oarcéNR R™,
-NHCOaR?'dand wherein R*' and R* are as defined above in embodiment i).
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[ c]t hi
ophen-1 -yl)-3-[4-(3-

<P SR 8 SO o P e o

toophererie -of | gmBedlidrarttsyi) -and iii) to x), whereln R represents hydrogen,

QSR A ﬁéuh%?%?étm%v'ﬂ hsae@{’g A aaiih oy, -CHe

Cﬂ#zg;[ RIHG“F%@ h@i&aﬁdwﬁé’% ﬁﬁrboxxlé% ya0|d g/l meth%l azreggyea?é é:arboxyllc

op
amdm(gg aIkerster )-1-yl- methyl 2 -[( azetldlne 3- carboxyllc a0|d) 1-yl]-ethyl, 2-

g&%[dg{%ﬁ f&@?ﬁ %ﬂdf @ 5 alﬂelesyer y?] e% tgt glne g carboxylic
a@dpm]qmbiﬂ 2, §-[cizembine-3-eBrstiKylic Pr asil ) -(B-sheIkyiexterP1 91)-propyl,

pIronam de;

(Puerofiding-3-garoexglity laCE!) -wik et - ysroidinet&cadioxlie- geid  Ci.s-
alﬂilggfér%gy??r@ﬂ%l d F%ﬂa §|n car C}xylpl)cr:osglldg 12yl ?W\}ll r(rﬁ')yﬁrrolldlne -2-

carbogylrmade; C.s-alkylester)-1- yI methyl 2- [(pyrrolldlne -3- carboxyllc a0|d) 1-yl]-
3- et hyl -5, 5-di net hyl

etﬁyb[%ipmrgw&@ﬁ 3Icarpp)<ylg; acid G- alkylestgr) 1-yl]- eth;ﬂ 2 [(pyrrolldlne -2-
cef}g%)glfcg%‘ré d1é}/|ﬁ5eﬂﬁyTEt§1[5(ﬂ)er6]ﬁfWéb IOk Ak, ARY1B8ter)-1-y1)-
ety B-(Byreodjhe-3- c{aiboﬁfliet dmjdl)- 5-yg-oppl By pytr@ideerdicarbexylic acid
R I AT o )afédm-arla@wpy' 3

pla\fr( 3?0%’@ Q%arboyllc acid G- j alkylester) 1- yI] proEyI zt(CHz) -COOH,

(3-eth di r'a
GWzﬂf@*beﬁfﬂI\leﬁlgo@@ﬁ\lHRg CHz) CH(OH) -CHy- NR“R , hydroxy, C1.s-

al%g%’% I@%roﬁaga&%&y HyaRSY s - BlRERY, }dl'%}%%x?'-&-5he}1}9y|5)-6¥-5-alkoxy,
1@13(0%{!2 2lysbr; [Bnfdrosy BinethdkydboBoRy,| ~OCHACHARNRE R, 2-

dr o- benzo[ c]t hi op

pquJIOjn 3- W@w@p%rpytrehdteﬂhlerprgneml 2-pipespyiny 1-yl-adopyl 2-[4-(Cqs-

ARPHREELRT athony, 5. pgiedveravaay)pneraze tyligihgy. 3
pipgcizin-henpedodityni @ B(C+.5-alkyl)-piperazin-1-yl]-propoxy, 3-[4-(2-hydroxy-
1-yl)-3-o0xo0-propyl]-6-nethyl-phenyl}-propyl)-3-nethyla
m no- pr opi onam de;
N-(2-am no-ethyl)-4-[3-(3-ethyl-5,5-dinmethyl-4,5,6, 7-t
etrahydrobenzo[ c] t hi ophen-1
-yl) - - 0X0- pr opyl ] benzenesul f onam de;

A P N T T .
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1-(5,5-dinethyl-3-trifluoronethyl-4,5,6,7-tetrahydro-b
enzo[ c] t hi ophen-1 -yl)-3-
WO 300et1b0pB3 4- ( 2- hydr oxy- et hoxy) - 5- met hyl - pheny| PEPIR2PEID50850

1 -one;
1-(5,5-dinethyI-S-trifIuoronel%yl-4,5,6,7-tetrahydro-b
enzo[ c] t hi ophen-1 -yl)-3-

éﬁ et hyl - 4- {2 hydr oxy- propoxy) - 5- met hyl - phenyl ] - pr opan

yl4¥pﬁgazn1 yl]-propoxy, 2-morpholin- 4 -yl-ethoxy, 3-morpholin-4-yl-propoxy,

2- ﬁ({a%éfi& (1?53 é_%iogglﬁﬁé_?@T RRWASNY, - S-[fA80kime- 8REMYxRE€8cid Ci.s-

alikyletenpt yifesthyky, 4, 5,%5((Fytreldirh@daboeyizo] clddd)ophietioxy,  2-

@wf&{‘fr%ogan_%?/’é’:ﬁgi; %i%pogyjﬁ afkdesten): 5 ety ph&aljpyrrolidine-2-
calr boﬁyarosagb Ly %’fh%X gwgﬂﬂﬂleﬁﬁtﬂﬁbr@oxgh@ acld Cq.s-alkylester)-1-yl]-

gt r ahydr o- nzo prop -one;
etRokB- { 4-2-B2¢ M dBoxy- pwtrhwlne)rﬂyn]fethoanei [(ﬁkhydrexﬁpyprokﬂﬂme) 1-yl]-

ety SR B he 4 O PUErRA ! HIERgPOPh GHERS I gichasRg o acid
Cs. ph@@lés}er\)gﬂ )Vl}lgfdﬁ?éﬂyace\’g{'(?y%hdme -3- carboxylllc 4a0|d)6 }/I] propoxy, 3-

E di net h trifluoronethy
merr@)tgiirm; regélpomhpm @gﬁén -Qi.s-alkylester)-1-yl]-propoxy, 3- [(pyrrolldlne -2-

c:aréb%))b@I ?8?8)3? wg{%/réb%ﬁ B?ﬁkrﬁ@ﬁ%@éar%?ﬂ%@éld% h¥£kﬁé¥ter -1-yl)-

pridpORy { 433~ Iﬁ)ﬁirExyiﬁbel"dﬂheﬁ% tyl-propoxp mes-Nk hybirdx B pyrrokdine)-1- yI]-

r ahydr obenzo

proppyys 8>@<5nIﬁp@pbyqrozy@rhwoasyrﬁethyyprwoxy@ -GHePNR) 'R,
t hyl t
o3 BrBRYBIOPOETs i met hy 1S e H N BaroamoyioRoRyg 4 o 3@
hycﬁbyyahrtbweam[mcuwmnowyen élOCHg CH(OH)-CH2-NR®*'R*,  3- [(azetldlne -3-
qﬁg??(@c gég géé}ygmwﬁrgég pé] F%%P’éme She/ar{)g%)yhcp "3 ac:|d C15-
aIRbI6§re{r)41I a‘ﬁyéro‘i b; 321HyUFd>é{§/°:§ DR ERNAING-PebbxiRE  acid)-
S P QR PRIRKY:

drobenzo[ " c]t
yl} PTQDOXyoxo2‘dﬂydmNy}3 Zp@rrdh@ﬂh;ﬂ catbenyplioy } - 2citly daneyalfsylepter)-1-yl]-

bbbt 2 YA SRy SRS PR FLS, i oy Avdroxy-3-

[(Byrrdifirfe-glazbdmllic3- acld fl@pg gr@tésyér)éi vl éro?oo&y 2-hydroxy-3-[(2-
gt rahydr o- benzo[ c] t hi ophen- é—ﬁw pr opan-

hyirpxy-pyeroBdisedi vt prPPORY.t r i f | u ﬁmyy?b -1(3; fe'otlsow petreligine)-1-yl]-

b
p%ﬁ;)%é, 32; %@ggfﬁ ?ﬁg&ﬂi{‘ IyI r%g»%l 2- r% roM 3@ E)%raﬁln 13" propoxy,
2% droﬂ?ﬂ[@(@ﬂ?akyl 'rﬂbémlzm-H{y de 2-hydroxy-3-[4-(2-hydroxy-
N-SZSdlh ydr oxy- prop ‘2) 4- 3 dipmethyl -3-trifl .. .,
ethyh rRaAgin-ryl; %‘OPOXMe riafelFaxy tféﬁ%{oépt%y'o?fﬁéﬁxn or -NR™R™,
’\|]oprréog Ig"r‘:g%‘rn% herh Re2aRb R o B8t heRBBYL i embodiment i).
(3-{4-[3-(5, 5- di nmet hyl - 3-trifluoronethyl-4,56,7-tetra

xiW&fl)?rtrggrggzgg %%9%@‘%?%“ the %\qupnﬁﬁ@m ’50 tgllqﬂ;]e&eﬂenvatlves

ac%@rﬁ'ﬂb t@‘“eﬁfg/ Eneébf @nfﬂ%fd'ﬂﬁenl%sl? € x), wherein R represents hydroxy -Cos-
(3-{4 -di nethyl-3-trifluoromethyl - 7-1

allkgxit, o- djdhg@l[ogyt% oaleh-C1s-alkoxy, 1-glyceryl, 2 egceryI 2 hydroxy -3-

mgﬁ%&)prgggﬂ Cbg:@X%]CIzl et hﬁiﬁ F{Sz '?by?’rohc?lr?eln}//ll eth8>r<)9% 8{/‘|¥olld|n 1-yl-
prbpbRy,5- @lﬁm@mh 13y|téth§>ky10r20[m(¢wé alttyB-pfoefatiat 1-aipethicxyd 2-[4-(2

enzo C IOp en-

yCEOWL RIYAPIpSIaRIA e Py | PEPREEHY - YHRSARY: pr fAniCro-alkyl)-
PR 15P0ROKY BRSSPy BIRSIRE Ry Y PEOROXY: Zefporpholin-

4-yhbiraixg b 8rmofpholinki-pbrepoly, 2-[(azetidine-3-carboxylic acid)-1-yl]-ethoxy,
-yl)-3-o0xo-propyl]-2-ethyl -6-net hyl - phenyl } - propyl ) - 2-
hydr oxyacet am de;
N-(3-{4-[3-(5,5-dinethyl-3-trifluoronmethyl-4,5,6,7-tet
rahydr obenzo[ c]thiophen-1
-yl)-3-o0xo-propyl]-2-ethyl -6-net hyl - phenyl } - propyl ) - 3-
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di astereoneric racemates, and m xtures of

di astereoneric racemates, as well as salts and sol vent
w@anpiienses of such conpounds, and nor phol ogi caPCT/mB2086/050850

The conpounds of Fornula (1) ﬂFd their

pharmaceutical |y acceptable salts can be used as

nmedi canents, e.g. in the formof phar rraceutl caI

conpositions for_enteral, parental or taqp

2-H@rehdiseriaeabrxyliteyaddn Ko saliyiasteret o, e’fh@fy ex&nfgpyrolidine-3-

ca?rﬁgf?ye ?:l !aéfl §: aﬂ}ee’ﬂhgﬁgh [Qﬂ{g@sllgh t@%F?n%cﬁwlelg’%pcgg?pessr—:llkylester) 1-yl]-

etbokyt |23[(pyrfrelrdjlme‘rl2mmboxyhsusza;&1)s1 -pirethoect 24[(Qy,rroﬁdi%1.e-2-narboxylic
of s itories ent eral *, . in the
2Gigr Tk PRt L TR0 ons 2SR bey s Sifinel-Sndl Sigexy. 2
far r
h;ﬁd?Bk%%kF rMil%ﬁgpa Cytl]:ﬁ\eghbg 8 Agﬁlgwﬁ%ﬁm p a’(“é £8@8%1 8/]-propoxy, 3-
[(2zetidisd-Biaanisoxydin  bacidf f@c‘saﬂ(yulester ytaylhpropaxych wi3-[(pyeolidine-3-

cauBpio it SR BBy Bne i Baflilo A o' skylester)-1-yi)-
per@f@r@‘[‘dp@&rbﬂ@né@c%o&%h@hb@ﬁﬁ V'Y‘&‘Wkt B- é@y@t‘d}ﬂ]dlne -2-carboxylic

Engl ewood ci ence and

Rem n
aghg a&us@éksdesteﬁa*r W®yOP@OL h3HR- hv%@xywrnoaa@pbﬁrsd] -propoxy, 3-[(3-

h)g@ré!(f ggrrg idi E‘Eﬁ) &ﬁf%ro@ﬁ%{zgf Irrg lréacfﬁz-up)bé/g?é t{ogg:épﬂy& rBQymethyI-propoxy,

CDU}HZHGOENReﬂ RH, | g3-czehapbabbepsryt B-(OpE amwalafbanncuyl)propoxy 3-(2-
conbi nation with other therapeutical l % val uabl

hylipxyetRKiearoamayg) péorg%?fy@m ccac SO ERbNR Firm 3-{(azeidine-3-

er I Xi )
C%rﬁg%ﬁ”& hgrmszx e)ar r(?x ccep bl%[gé?h%n ??rSS?‘%n“C acid - Cis
alkgalesiee) 1{yda]tzéhydﬂos<yampoxy;‘ 2dydred; 34[1(5w5rbhd|ne -3-carboxylic acid)-1-

VBBV 1| oREIEMB S LEN OIS THERRRNUIC Forial a Queyaliyigster) 1y
propskyll 3- ﬁydﬁow BU(BYROIdIAEL2A 08Ky ! RIGPILY 1 Yropls e a98Rydroxy-3-

of di'sorders associated wth an activat'ed
[(eyrsalsine- &uanb@(ysheas@smbr Qi salkytasterarleylbptopoxgd f2-tydroxy-3-[(2-

Y EPEYHBIRER RSy vor o' 2 3O S R iRk Byroldine)-1-yi-
pr@gbﬁﬁa :2- ﬁ?@’ro&blfﬁ )(r%lﬁfﬁ “VRISTEB0X\0'S -6y 8RB 8pi P& @B -y I-propoxy,

out r% stem cell transpl antation; autoinmmune
29y aepynes-God- athwhxjnlwer@amaahvlld:r@mw. tis, 21hyplfq>m%r[4 (2-hydroxy-
r

etﬁ?l‘%? séerbg'rqd I]@ZW&‘*CQ %)8} %?ﬁ'ﬁrﬁ)ﬁgﬁ’@ﬁ% oeh aﬁ};%na wherein
R¥rdnd RPA are adyefreat ab@/esnrwémbeduhmnu)rmt 0's

thyroiditis, uveo-retinitis; atopic diseases such as

rhinitis, conjunctivitis, dermatitis; asthma; type |
m?nalﬁ%ﬁ gfd?ﬁ]%r e? rpartl c&%dever o@w‘r@an @Bg?f'iﬁ%ﬂgzmt relates to thiophene
d@i\mmHeslemGGMmg ttd sgnysohé if cambediments! i)t tonw), wherein R® represents

ORFLo el op EHRYCIRITH : na BRI SRV R rasflyl,  -CHz
dl-llz))k RIFS! FW' e@z%ﬁdlfn(e%tbé%xgr@U@m@P'ﬂ%}I@r‘iétﬂﬁl (azetldlne 3-carboxylic

rej ection 0 trans | ant ed Or gans sel’ect ed rom ney
aciglv dp1.5-alsglesteshd- Mlm&jhylgr ﬁﬂ(az&imSmbowllseM) 1-yl]-ethyl, 2-

(T Al BT s S hV ¢ g Berboryic

agig)- ¢ryq3pr@py|psoel[ﬁfzteﬁdln@s:gmwﬂjdxyn@rta@ut | 51 IRYIBSERI)-1-yI]-propyl,
di sease, and to's thyroiditis; and atopic

p(\fé’ﬂﬁﬁ'ﬂﬁtc’r saroppglir @sighit! yinveti on(rarebdinetcaaxylie. acid  Cies-
ARTBERS. S Y i BXERILAR Sl SRR A fIbHRS Sy otine-2-

sorder nen ereln conpr
cabpﬂylloeatldacplawkmeﬂat)myl metadt evéoyaradidinte-8dcasooxylic acid)-1-yl]-
conmpound of Formula (I). Furthernore, the conpounds of
the Fornmula (1) are also useful, in conbination with
one or several inmunonodul ating agents, for the
prevention and/or treatnent of the di seases and
di sorders nentioned herein. According to a preferred
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The conpounds of Formula (lI) can be manufactured by
t he nmet hods gi ven bel ow, by the nethods given in the
WE@Gp®33 or by anal ogous net hods. Opti nmum r eaRCT/B2006/050850

conditions may vary with the rticular reactants or

sol vents used, but such conditions can be determ ned

by a person skilled in the art by routlne optlmsatlon
procedur es. r%ounds of the Fornul a

i

etbvbs%ﬂpyrrﬁlme pAANYlise aﬁide;%rse"dklélé%t@f ‘b{{:] ettlaylt Rel(pyrrolidine-2-
l |
CHERIP IR RO QR P OTES LB, CTbtitester-t-y

etoyhmeupmolmﬁnéercaﬂbaxy(hb) acide1-ggsmopile @- [ﬁbyraﬂk:imeaS carboxylic acid

CroA s Iy TR, ma EBYTSRaS Byt eoa%?/ FFyipropy, 3

Rl P 2R IO e §‘&""5%$‘*9 “‘z@?’rap R RePd.TONRTIR,

tructure 2 in'the presence o I va
-GQNHRBRE, EDC- (CD(E%CIHI(E-I) -OBGANRPARSOPandamidtreiretR’ andaR* are as

such i oxane, DMF, DCM acetonitrile,
dé‘{r}ede%pv(edgeer[& ?i éants -COCHZ- CH2- , the conpounds
of Formula (I) may be prepared by reacting a conpound
of Structure 3 with a conmpound of Structure 4 under

x\r Agathed foshar pirefesredpeaediinent at the ipeentionr eglates| wthiophene

4. i g o3

AR A EBICR ARG it RS EE ) ALHERE % wherein

re@r@sms PyaraytCiNakil 2 8lydesxyistoyd, B hyEsoxyeCUi-akyl)-Cq.5-alkyl,
orar qogzect on or may even be introduced in .

nPQHﬁ ﬁi s'ﬁeps {avatiding- 319@/[?%“@| ghishd -Yleaethybn. (azetidine-3-

C%BSX)?’Y’c'arérc?ob &/ n%%%@j ][W g‘?éthﬁ, 89 a%(e\ﬁmdrt?ﬁﬁ' L$ cBFRRFiE Yacid)-1-yi]-

fting a co

etNle Qr[(mdmyiir’rwﬂmxmm neciy dC pghlkgtaster)1nyli-binyl, 3-[(azetidine-3-

%Jbgsﬁ@ﬁe K )-1 HT%WDY& %eaﬁﬁﬁp g%?@g%@gﬁﬁaﬁkyleﬁer -1-yl]-
pr%ggfj% U\ﬁilﬁ‘é SO ABHAAR) adif)- TR Q@}ﬂ#éﬂldﬁh’é’l@rt%‘?béxy(hc acid Cs.

rna fuer Praktische Chem e/ Chem Ker - Zei t un
s-alkg@sier)-3-yI-mabyl, (pyrrsiidigh;2-parbsaylaragid)hi-yl-methyd, (pyrrolidine-2-

cdlhpuge 356 (ar AR Bk P crdmk Tinaarigod i acio)-1-yi-
t@ E)b}/rrﬁﬂ@né@@é)rbo%iﬂr 3816 CV:s- éfkylgétleﬁ)sﬂyl]feth)@ X(pyrrolidine-2-

Recent advances in the application of
caﬂngxdicmaayd Hiy uil-exiMlard- ﬁﬁ@srwlhﬂlraﬁ gadreoxienasior (o 1-s-alkylester)-1-yl]-

etﬁ%{i@éw%l%%ﬁ@%ﬁg%cﬂ ﬁﬁg{-’}b.gg‘? ;%Qr?c)hdkr\e ?al:)%?b&(yhc acid

C@nlklyteslté@-ﬁayl]aﬂrd??ll r e@[(pygolidice@pearbdxyic Stadig)- qu dropyl, 3-
a conpound Structure 6 in the fr esence of

[(Ryslicie- 3#6&*&@6'“%0%%[1@@ aiyiestan! 2y prePXher&ifie- (CHo)-COOH,

LA é%?t?'?ﬁonp@ g otV hof S GRIGRF e NATIR™ and wherein

R?bsmdal are aOdeiddChboeSinrerobodieneft iywi t h hydr ogen i n
the presence of a catalyst such as Pd/C, Pt/C, PtQ2,
etc. in a solvent such as ethanol, nethanol, THF, etc.
v\?v}h%%wr,frefu'i_’th%@rm*éiréd b%&%@ﬁﬁ o@fthé hﬁvé;rﬁ’tfcﬂ‘iJ 'réa{e's) to thiophene
erein A represents -CO CHz2- - CO CH2-
derivabises @cobgraingta amg oaemrqmmadimhtsso tQie, uuleerelmﬁf’ tiepresents di-

t e 9 |n r bsgRee,30f
Ol Bfert O B e Ry, OCHr
COaR R, Qirhﬂ@m Oei( OIPI REAZ r\m%Fﬁ% rwrﬂaréml R&Nteprosdnt8@smethyl or 2-
acet one, 31 HF, d| oxane etc. or mxtures thereof.
hyméxwhﬂcﬁnmg oepEsanis lydrogepan be prepared by
reacting a conpound of Structure 5 with a brom nating
agent such as phenyltri net hyl anmoni unbrom d di brom de,
benzyl tri met hyl ammoni umtri brom d, triphenyl phosphi ne
di brom de, etc. in a solvent such as DCM chl orof orm
THF, diethyl ether, nethanol, ethanol, etc., or
m xtures thereof. Structure 8 Structure 9 Conpounds of
Structure 5 may be prepared by treating a conpound of
Structure 1 W|th I\/E‘LI in a sol vent such as d| et hyl

— g p— o o o o, e ~ N N 1
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Deprez, Tetrahedron Lett. 42 (2001 ) , 1495-1 498; R
M Srivastava, F. J. S. diveira, D. S. Machado, R M

W@ 0006Bs or, Synt hetic Conmun. 29 ( 1 999), I1EGIVIBR2006/050850

450; E. O John, J. M Shreeve; Inorganic Chemistry 27
( 1 988), 3 100-31 04; B. Kaboudin, K. Navaee,
Het erocycl es 60 (2003), 2287- 2292) Conmpounds  of

Structure 10 may be repare react ing a compound of
XV r YRQIIEE VN Qrﬁfegrch SI fr thex d‘rV@”i'in ﬁel%tes to thiophene
é@)a‘ﬁ@@é a% 6RiiRS tMn 8',‘1‘[5 ofeefrﬁbodilﬂw fo%ﬁ%ﬁel%@rﬁ represents

sence O one™ or re cou I Ng agen SucC
-(MGOCHEDENHEBILRHOB |, -(CBbl,) cadﬂ(cOH)a@mgmHsm@Rﬁ? esencOCH-(CH2)m-

Nagf@rgkg of a b@%‘?_tztéjﬁ(ogﬁ éfﬁg'u\ﬁ Wi apne. Hni g s base. e opor
?F% 73fEngN|%@p‘d4 »b%NQICHg NHboﬁ””ge%rCttgaw% (OH)-CH,-

321 and t I'Itéfature ci OVE)
Laned Whaennuasﬂaed R arerps deflsedabsve ircembedirents),
be prepared by reacting a conpound of Structure 12
W th hydroxylam ne or one of its salts in a solvent
X\ﬁlﬂchn@ﬂwém&?nﬁr‘efeﬂé@%mbodlméritdcbfn?ne ehvientioR Fé]@tes to thiophene
presence or absence of a base such as Na2CO3, K2CG3, 5
derivadivey | ageordingeloc any Lone of, @mbwdlnm:taklb and iij)wigokh, wherein R

reppetty S ClanERIOH Aot Ghal Eonke BECTENS G- NHSOR,

(@El,g) CH( )CHQ I\IBI$©I£R33D (W)Hﬁ (OHz nLNHSGQRCLS OCH2 CH(OH) -CHz-
NbisQaFg Chin @42 @N’d{é@ﬁi B %He)gCHO@ai -%@MHQQR(zo@QHz (CH2)m

NGB 0ar 03208 (HATH CRAOQRE and PR, 0 TR ano ™ are

a¥defheachaleovdet enbogictead 160 (2003), 2287-2292).
Structure 12 Depending on the nature of the
functionalities present in the residues RL to R4 in

x@aSHéélﬁé ffopherte d@nva?w@g%cé@rdlr‘id‘ﬁﬁ?oﬂcn‘a'ﬁ‘ét( ypal i ties

require temporary protection. Appropriate
pr ot@[ﬂ (ﬁ@Sa:ﬁaﬂ)oé 1a2-tirkeibwh1t1@, % 5pdetahydrki3-thiar i n t he

d | kyl silyl
otinBttanees £yt 2 A6RAdarOta TbeBel i o1 ot e
18 (BIS{EES.Bam1 APy be A5 beNeanggRITig. (O
cYmiRRyopaEaireriaiened- mgdméélphadmg@rﬁ -yl opennsrrethanel
Edi tJI Rs g\ﬁ e 405 Yrim mé@@ﬁ 14 5,t5§1 t(fggﬁﬁrﬂ%“tma

Pr ot e Ou s uttga
cy‘&ldp&bp tal,entzh deD, 4]emlacmazmlet.u9? pREnbgry}RropaK-2bk 0

belntro ucdln ater s that follow the reaction

of St (GRS EARICL B eimetay - 5 18,5, 85 4ptanyaro-a-thia.
C@“ﬁrgsﬁlﬁ’%@é%@i‘? V)4 SHIERIRILAC G- pReh Bk BpAne . 2 B,

4, 6(2FD- 31{14}[5&2(1a8 54t T, 1 [2-bonetbgl$, 1ar€eSa1tdeﬂn&Pnydro 3 thia-

d di
N Bl t/@?ﬁpéﬁﬁé%ﬁigéﬁ FHEahendtiebRpafe V2-diol,
?ocg?%?ﬁf_%gq&swgﬁa%%R Y WhEDatiheRy|1151a,5,5a-tetrahydro-3-thia-

cah be prepared by reacting a
cympmv@[a]rwraahea %) td2ripsadinzee3-yi]AheRoxyIRIOPRY;2-R6,

i 1 P AT RSSRET 1By TROVRE s e eliplebydigR e

cﬁﬂé@r&é?éﬂal]}ﬁbrﬂgléﬁM -§hgh zaﬂoEéEaz@@y_Fd%hoxﬁﬁBth ane-1,3-diol,

etc. in a solvent such as THF, di oxane,

DOM 348861 5aR)- 1dy 2 triropiybiii@s.68- teahydra-3-iay can

d f n

or&forRbBRRI AR GG 2o fREH Lo AP RERBR I8 1-o1,
- CH2- (CH2) n- COOH. Conpounds of Structure 12, wherein
R3 is -CH2-(CH2)n- COOH can be prepared from conpounds
of Structure 6, wherein R3 is -CH2-(CH2)n- COOH by

nmet hods well known in the art. Conpounds of Structure
6, wherein R3 is -CH2-(CH2)n-COOH can be prepared by
wel | known nethods e.g. via a sequence of Heck



10

15

20

25

30

Structure 14 Structure 13 The conpounds of Structure

14 are prepared by treating a conmpound of Structure 15
WaWa0k/180623 mer capt oacetic acid ester in the preREnBIGH050850

a base such a NaH, NaOEt, Na , K tert.-butoxide,

etc. in THF, dioxane, DWMF, ethanol, nethanol, etc. or

m xt ures thereof In addltl on, the conpounds of

Structure repared in a one-pot th

st epd ﬁlﬂi@édar{é [§t éHS» ﬁ@R Teoh2dreeiptunte.adastet - r@@VGFOe3 -thia-

offorBha@ibetabhe 9190 LBRaN 20 ST HHREX R RTnANE
d.Stetlmydt (@r{d-[56/(1aS Bal)dtﬂ Qﬂrumithnwg ta618a-etahydm-3-thia-
odpropaisensaen Ry fel SlnteReS e dane exmvamnen

Lettp Eftﬁn{etﬁyl%@ 1%@( 1582 Frfpaef‘}hg—ﬁkﬁ\s t:itFahy%ro -3-thia-

Khl ebni kova Zhur dgani ¢
cydtopropaf2ipentaledsdyl) [EMoxadiagc)l SVﬁfpheon’pounds of

of | SEAEPB P4 AT R o B BN Be B SR R Al oro 8-t

c;&;l@d“ro?é a?ééhtal@h amohhyle, i]akamhgmnsr?l]mhbn@k yieéthghol,

acet a met hyl or et chl orof or mate

e ot P BracratoNd- A5t 1 AB AT b 2oeiBmsty ot 18 o SotEATiygrO-3-thia-

oSl 1511 2 gy 4 2o

t e btaafz;s dnatemmn [SB(O‘da$B§R (1 L1 - trlmemylﬂm ; BeEzhigm@hydro-3-
ata Jour na

th%?ﬂ'@@@@ﬁ[ﬁip@@}ﬁf‘sgwx A ﬂ]@@@éoazomﬂmnow} Prep@ger1,2-diol,

! Ss%dgls Fﬁé%m?{rrﬁk &g@e@{ 28 55&@%@?3&.[3&%# 1280 telranyaro-a-
thil- by@opropa[a]ﬁent@mmwm{e'rzge}'oxamagahsql]metam’y} Ardpznez),2-diol,

PonabiR A iRty A o 85 QAR 2 imRiY b oByD5a-tétrafydro-3-thia-

R ERp TEUR LA EATEL O gl oy oo

vi a 242 6@diﬁM’[thiahE5ad1a815aR)r1 Hé?rﬂrlmetsylﬂt ﬁnatﬁ Ba- tetrahydro -3-thia-

oS RTBaI AR 2Pyt 2 Abidater SV PhadBRy SRR AN SRR 1 3-ciol,

pr epaui 2 8-d e EiNb- anSrE}éfFﬁdM Qstrlkrﬁlﬁh?l 1,9a% wmﬁéhydro -3-thia-
skilled in the ar L|t % augh
cyalepiepalalmentaensy!) wz 4exadiarolsd- yﬂ)@gﬁp&y}@r@ﬁagﬂrw 45

( 19%0‘)% é‘%?r@er‘ﬁ Q. éﬁ (T4 Mg §§‘ﬁ§1jr1 2 rB‘éthr@1 "PéDB'sg%trEhygm 3-thia-

cﬂl@ﬁ?@pa[aﬂben%aleﬁcﬁhwaﬂﬂ ,2,,4]Emad|af’@lt3 mlenoﬁﬂ éthw&&ri:eﬂ&iyl amine,
br opal BB aeeh- o Bikeliied Yt e RATToAN] Soll{ 59 6RR)-1.1,2-

tr%ﬁgf %if? T5L§—%t%et|rrdoﬂ 3Eih| %C%Jiﬁ?? Eaép?r\%leg%?\ %12 4]oxadiazole,

- 7354-(2-T26- d:mqblmﬂrﬂdﬁ ((ﬂ aStraryt ui 2-ttimdtbylel ,naf$/5a- tetrahydro -3-

i Dl O APBIE Pe BRI 4 o3 th A RO P T M AR PR g bhotine,
r epr@-?@@tcﬁrr@(ﬁvl%ﬁﬁ basrs%ﬁaw ND.- irufﬁ@ethﬂti ¢h ?%mdro 3-thia-

an excess of a stron base such as 'n- ,
CYO@WOP&&]DQ”’[&DA 4-yl)d1 Qﬁ]omlaEQI|C3TYB€Dh?H9Xy}dFD@DMWm'ne

252?@ ngé é'mfﬁﬁb"ﬁg\lﬁgqgﬁ%ﬁgﬁb? g%pri ﬂfyjéal k%'Sattieﬂ%hydro 3-thia-
C)fc%rﬁ@bd[%!‘pféiﬁalehut y%fﬁ @ 4]&5V<acﬁ?azé#3lyl]1§'h6no@}| probyl- fmethyl-amine,

Jour nal of Organic

{126 ibethy by (G PaBY T2 Bmpihyiks (i p.baAetranydro-3-thia-

o hor IR TP b iazo V[ Phe -9 cyffetny-amine

155-21 57). The conpounds of Structure 1 wherein R7
represents hydroxynet hyl, methoxynethyl, methoxy,

hydr oxycar bonyl , am no, or nono- or

di -(CGi-5-al kyl)am no may be prepared from a conpound
of Structure 18 followi ng procedures known to a person
skilled in the art (Lit. e.g. F. Wierthner, S Yao, T.
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in ppmrelative to the solvent used; nultiplicities: s

= singlet, d = doublet, t =triplet; p = pentuplet,
wheooaoteexet , hept = heptet, m= rrul t| pl et, brPEI/B20&H)50850

coupling constants are given 11% by LC MS

(Fi nni gan Navigator with HP 1100 B| nary Punp and DAD,

col um: 4. 6x50 rrm Zor bax SB AQ 5 rrm 120 A

gradi ent; 5- acet on| tri

0. 0434812 ﬁr@meé%)dé’r[fi: ééScﬁaF% rb\?\# H'f@’fh{'ﬂﬂ ﬁ)5 5@ t@tr ahydro-3-
LG R oot £ AL BAE by Ll

ethanof i ed by preparat|ve HPLC (colum: X-terra RP1 8,

vt 3T B G-B-BVogTh1 ofarebera eay sy Fb Gar)-1.1.2-
tn%fiﬁﬂnﬂﬁﬁ 53,5 2% é% d@&SQH@?y&éP&%%[ag%rﬁa%QM gﬁt[‘F% oxadiazole,

Laboge adi en
10% (rSe{Zﬁmiohethlyl hedbd (1aS$H5aBDY, Rthimethy)- 1A1ﬂ)5éartatnabyidro-3-thla-

of B SEERRSITED U B aRL L D BERB DB propyamine
-yl oxy3{2 reL&n(erﬂmg%mé%Pasrsah )PHOSPHRPMtHPN-1,1a,5,5a-tetrahydro-3-

hexaf I uor ophosph

thig- §yqlqpr@pafa§p©&tam -4-a)rly 13, 4)omadisrp hdw ] arhemoxi} -prapyéamino)-
@EA Era I SErum al bum n Bu butyl CC col um

PTERAB aphy CDI carbonyl diim dazol e DBU

1, SbNIId Q(Z«?ZJBQMI‘T@&@I!& E}qmalsean)am PAantbthyic! 0AS®A-tetrahydro-3-
car bodi i mi de onet h
thia- QYCH%WDGEQJD%”@% ﬂ:VQd& ?p419éﬁ§'@59| AHPhenoEy -propyl)-ethane-1,2-

d,gth%‘?pr opyl - et hyl ami ne, Hnig's base,
di i sopropyl am ne DVF di net hyl f or mam de DMSO

di rreH(@H{B B-dimatlhd-FPE1aS,5aR)-1,1,2- trlmethyl 1,1a,5,5a-tetrahydro-3-

thiEhey R Risbal e rﬂébé\ﬁ@ﬁﬂﬁp@ Sttt B e Sy rroiaine

g_ggrbcgﬁ%\égﬂdent(s) Et ethyl Ex. exanple h hour(s) HBTU
O (benzotri azol -yl )-N,N,N , N -tetranet hyl uroni um

hexaf( MZ@wUmlhsdtde[ﬁ-t(]BaS;ﬁaWd‘r b3y tiemetbylr 1,424, sat@rahydro-3-

i B gre e RBIT A4 et Ba Bap e Phanded) piGES Hrmorcine-
3@@%@9@@5% LDA it hi undii sopropyl am deMe net hyI m n
LC nedi um pressure liquid chromato

WO R0 dimqmwﬁ (oS o OAS- et By T 35 s traiyro-3-
th?éyﬁy @I"P\é@ Ve .d.yﬁgﬁp%’%@lﬁ‘%ﬂ%z%‘?Hé?a'}‘ﬂmx%pmpy' -piperazin-1-

ylpbtrepbat rt roomterrperature sat saturated S 1P

sphi ngosi ne 1- ate But yl met hyl et her
TRTUP N0 B G Aam PRt G e- 11 28 bt 1 1 -2 rmetmy-1, 72,555

te{cr%h? Tj@o‘? g@%e L&%é:#’%[g]ﬁ%%ﬁ :421 @ rogzﬁ%@%{%—g@ R henoxymethyl}-
prlopgaee-1cBidiotat ogr aphy

(3-{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]oxadiazol-3-yl]-phenoxy}-propyl)-isopropyl-
amine,

(3-{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]oxadiazol-3-yl]-phenoxy}-propyl)-(2-ethoxy-ethyl)-
amine,

2,6-dimethyl-4-[3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-[1,2,4]oxadiazol-5-yl]-phenol,
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tRretention tinme Methanesulfonic acid 2,2-dinethyl-[1

, 3] di oxan-5-yl nethyl ester The title conpound is
W@e@paswas f ol | o ng the procedures given in B.PXUIB2A6/050850

St ephens, G Kirschenheuter, éb F. Geslin, X Cheng,

J. Sennelo, M Cattaneo, M L. Z ghetti, A Chen,

S.-A Kim H S Klm N. Bi schof berger, G Cook, K A

Jacobson em 45 (2002 5694-5709. Al de hy

2 figb: dlmﬂ}fdfldxgﬁ g1 ﬁ%tﬁ%ﬁ “béimRtRyldb 189,93 éﬁﬁéﬁ@@iro -3-thia-

04%?9%9%&?%‘3 P47 e ARG d T R ephen

Lat r bf2,6-dvmefinydac[B-(( CaS,@aR)man 2- trlﬁetsyalnhaa Syba-teted ryydro-3-thia-

vplopropdlaiserteri Ay 2 Aekadigs oy irhehetvig opgn e ol

199 fi -
il ?%r{%g%%etﬁﬂes A 200’3;%*@ "étr%etﬁ&uﬁ?ﬁ 555dtetr:31hydro -3-thia

c;&lcaﬂopal;a]pen)taleﬂ 45gh-T1 %]delaﬂ)l -5- 5l]$xble(19xyj}|=propal)1e 122-64p,

o $i7 5 MaRy B a8 TR k) g arol.y dina TathR 3 thia-
cycﬁombﬁﬁ[%'];%htéleﬂm [C/F)Wﬂb%édlﬁz@l@yl]%bﬂoi d}6propane 1,2-diol,

di et hyl ani | i ne OWI n% Iterature procedures
a

Br es?-&)ﬁvS d(me@)d\FeB RVl &2-trimethyr 1,Cadnba Bﬁbahy_ﬂm3 -thia-

Wkﬁ%ﬁ%@%f vigte @éﬁ%@gyﬁl W] %%gegggméﬁ&ﬁ%gﬁgﬂ;é 1,3-diol,

anidsbr 1H), 2.68 (q, J = 7.6 Hz, 4H), 129(t J =
sol uti on

4- hy%ﬂ%&@ﬁlt@rgmdth%mﬁny'%éﬁa@%é@ﬁd E@ timpthysl,3am%7-)
telrBn S MalyelorifitaiBlentiBf A Il 2Mloxadiazale o

is sl ovvly added at 0C. Upon con‘pl ete addition,
stirrin t|n . The reacti
ROTIRSNGS i frtt e AN SHakEiGg U beAGaeniabIgseHs can be
ué’@i §§ mJ&Sar%ﬁ%r A} ¢dn2re3BIng o %ﬁ?mhée&#féa@@o Sitions for enteral,

4, filtered and evaporated. The crude product is
pamnteﬂ iog topigalETininistiationaT gey can lb)eacgnwstteredemram@rm perorally,

e§: %rbf,t\%yl%rr\éecgttébf o O{Tﬁgﬁﬁ%gé{a@%e& ao,rdg%n%gofggelatme capsules,
s@lfigHy |é’mM%ﬁdr%Woﬁ@u'séené@né/sredtﬁily- d.g04n r'fh@ folﬂri dMsuppositories,
(O 3 7 (s, M, 7.66 (s, 2H), 2.48 (s
pENtaz Iyg(e g @ttherf@angﬁumep’@ﬁn gelutlons or |nfu3|on solutions, or topically,

eb Pohléqpﬂa%gtogﬁ %t%ﬁgyl rﬁ§?>?'oﬂ§er (4.7 g, 16.7 mol)

in dry DMVF (75 m ) under argon is sequentl al ly added
at rt triethylamne (3.4 g, 33.3 mpl), t hyl
The pyedyddion afsthe Bhar;[@ace%eb compositions can be effected in a manner

A AR 2SO 0 oD ar o

EdisorheRhatnacetitaC Brafosthulatien fiod FdnmuBieny Sr ¢laadth Group,

Ea!glleﬁ/toga O BT BlehShafore g S?:lgealggl%mq%aedti%;%mé)cfePharmacy,
20’(h9EB|ti‘éne>@Hl%‘eldrﬁa dCbI@ébé)‘b‘FrPﬁ@rﬁ%y fa'nhit SE%C@?‘%y bringing the

evaporated. The residue 1s purifi on silica
deggribeducompownds ofidparamda BN 6r ihelb pglavmaceutlcally acceptable salts,

ogdicigh 140 it G sinBl bl GaPBhf SEbtighges. imo

g&leRigaM radrﬁlhlsT@tlanSOI‘dﬂﬂ Oono@éther with suitable, non-toxic, inert,
3-(4-fornyl-2,6-di net hyl - phenyl)-acrylic aci d met hy

I
pr@m@cepgcgjlygacqeptgblmhp ohlige Hearaer mmermIS)andz ifNdggjred, usual
dded. The suspension is stirred for
%ﬂr%c%ﬁg?gh%u@tﬁanol is evaporated and the ag.
solution is extracted twice with DCM The aq. |ayer is
acidified wth 2 N aq. HC and extracted twce wth
EA. The conbi ned EA extracts are dried over MSO4,
filtered and evaporated. The crude product is
recrystallized fromEA to give
3 (4 fornyl 2 6 dlnethyl phenyl)- acrylic acid (2.2 g)
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m xture is stirred at 80C for 4.5 h before it is

filtered. The filtrate is evaporated and the crude
w@e@daete3d s purified by CC on silica gel el utiPgr/am2és/050850

DCM cont ai ni ng 8% of net hanol ]to gi ve

3-(4-fornyl -2, 6-di net hyl - phenyl ) -propionic acid (800

rrg) as a beige solid; LC Ms: tR—081 mn 1H NWR

DVBO) : d 12.2 (s br, 1H), 9.86 (s,
TWhagn@@Lglcggcgmpoglppns sonpyisingna @ﬁ{np@ﬁp %ngﬂwiﬁg (I are useful
fogrtﬁg a&%géﬁlwtho%a%g B! tr?atﬁ%r@ych‘ g@ggé% 8?%%’&?&52%89%@&% with an

aa:tivatedllhﬁmwﬁb(sy‘%m) :d 9.98 (s, 1H), 7.96 (d, J =
16.4 Hz, 1H), 7.62 (s, 1H), 7.59 8s, 1H), 6.1 3 (d, J
= 16.4 Hz, 1H), 2.75 (q, J = 7.6 Hz, 2H), 2.42 (s,
SEJ%I’) dls%aﬁéf (dr d|§orde7s @ré"%ele%@d frﬁhﬁjﬁ%’g ) consistin 8f rejection of
fornyl - 6- met hyl - phenyl) - propi oni ¢ ac
trm&mmted orgaamaho@;astlodmwhwby,dmaart dumg.t panpréagngornea, and skin;

gr'élftg\gehr%@sqh%'gb & ggg/g%s %g%u:gfgl)a%ggp‘égs eérrl?l c:meQra(rgD%nigﬂodrb%utoimmune
s;(d@row%(@b m%%ﬂﬁwd Qhebﬂmato_i'd Qarﬁﬁrbtlsz*r&ultlﬁle%clér&@s (|ﬁfla|21|rﬁatory bowel
dl$©a$995$1#%5‘e&% Qﬁ@hm dLSeﬂISBI@P@Zl'CQFaﬁ'Me onlitis nm&a¥|8; ﬁsomilc arthritis,

thg/ LPE?%I%F%I)%}‘/] n%%s %‘ﬁé%yﬂéto 04 |1{i§{rﬂ|§illtls #é’ﬁ?lrft'n' 810%0#'0 dés&a&ef such as

rhiniti®) JcorduBdivitip| deirmigtisre dagthenaf, r aypel ehyiiebedes;i npdstinfectious
( 10 ni _) i s added dropw se. Upon conplete addition

aytaEnyeBensliznnses r é'f"F'UQ'é‘él fdPeQm@t'CThée‘éQfspeﬁrﬂQ onP@si-infectious

o rgfafifoBhith: Sefia Gapfortant RfforaGESRNROr | o e 1o

_refluxed for further two hours, then cool ed wth an
P60 g eSS A S b o SRRYSE & R e
ccHﬂbbund’s of ErmeR] b 28 dEBd AR t'ﬁb ﬁ\r‘éﬁ?hé& tlnlgt S\d rejection of

wat er and extracted twce wt e conbi ned
trmmmtedeo«gaaetwlmted drane didvay, Iwgsdmeart iantelued; graft-versus-host

¥ RGN CE TR T a—
sél@c@t@dmﬂémamet@mbl@uér‘&ﬁﬁt% %Mﬁb@ %bl@ﬁo@r@ p@brle%s% '\@;oria;ffc arthritis,
m n sol ution o

Chnis digaass.anst Hgshlmq;o @.thmonqms pﬁﬁ‘@)rﬁppwpdﬂi pratitig. -
(850 ng, 4.38 nmmol) in ethanol (20 nL), M2 ( 1. 14
g, 13.1 mml) is added and the resulting suspension is

Tisé préssht atvedbiol 190 rdldtes. toTdenathad doethiesprievehidredr treatment of a
through celite and the solvent of the filtrate is

digoagrorodt digordaiemandaned heregl comritsing agmipistaring da a patient a

PR A0 SRS AR 5%

pale yellow solid; LCMS: tR =0.81 mn; 1H NWR

Fé%lq}c?regg_@mpgurgqs( ofzth?ZIQQrmul%ib) (ar% égylcge?fule% éorj]b@@t@n with one
or, §§vér§] wﬁhl)unoﬁ“\d?ﬁﬁé‘[% §gents for the ﬁreventlon and/or treatment of the

Et hyl - 4- (3- hydr oxy-propyl ) benzal dehyde is
dlpe@@%& and idisosdlensogentionedl berqudert;ordmgl\ts a preferred @gnbodiment of

thrfr}_')nmy% NNR s(a%a)c' %)gnt&d?? gge&%?cé%mr Erd6 (§rc§tp ch)lc}sisting of

m(rﬁﬂmé’éd) r@ss7a4=1té Cborﬂcostéroﬁié"l\lsﬂlfﬂs ogtdlaxksdruéﬁ)adhesmn molecule
80-1 70 (m Al dehyde

t
'nblbéi})rsro CéﬂQl‘(bﬂ'Qﬁ,l @Mtcﬂﬂnm @§ﬁ1 bbﬁogssmqymm%eﬁ@eﬁmoracardagomsts and
DCM (200 ni , a solution of
re%gpﬁblr?%nr’h%?(tcﬁyrgpéf)eglt% 2(M in TH%:) i s added. The

m xture is stirred overnlght at rt before the sol vent
I's evaporated. The residue is dissolved in sat. aq.
NHAClI solution and extracted with EA. The organic
extract is washed with water, dried over MySO4,
filtered and the solvent of the filtrate is evaporated
to gi ve 4 nethylsulfanoyl ben20|c aC|d (3.77 g) as a

-, o s ~ o~



10

15

20

25

30

filtrate is evaporated to give

4-for nyl - N- net hyl - benzenesul f onam de (651 ng) as a
waniobeo®ad i d; LC-MS: tR = 0.68 min; 1H NVR ( DErPCQIVBRYPO6/1$0850

10.08 (s, 1H), 8.1 2-8.07 (mozH), 7.98-7.94 (m 2H),

7.68 (s br, 1H), 2.42 (s, 3H). Al dehyde

104- For nyl - N- ( 2- hydr oxy- et hyl ) - benzenesul fonam de is

orepared in analogy to Al dehyde 9; LC-MS: tR = 0.60
S&H nél MWROP@CI@ the q pigsen (”é/e”’f_{@ﬂ isg. P7P9COHS (1g prepare a

oiiipcuicd Ambbsijon RpRsing Foodid plhe Fogfita () by mixing

orie 4; fore iantvdingaedientsewiti2 et excifie2 in@ hannedkowan@er se.
(300 nl_) DDQ (49.9 g, 0.22 nol) is added. The brown
suspension is stirred at rt for 18 h before it is
Thé g?@eﬁe@ﬁ m@ﬁloﬁ"élgﬁrﬂélafgs fohﬁeflhéé bfih%d ?f‘?&ﬁﬁul ) for the
e crude product 1s purifi on silica ge
prepatatlm@ ofi 2 phaeraceutieal Qomposmog; optlonally for use in combination with

ori%%{n ag\(/)q_r%l |%nugg{nogalgggé %lg%(ﬁpﬁy %prrlt%je _pre\g%rgas & (QOII‘ ﬁgatment of the
dib¥aeeR e tdoRgerd niéntinedmirbnol (1 190 i) is

carefully added K-tert.-butylate ( 18.68 g, 166 mmol)

fol |l owed by hydroxyl am ne hydrochloride (9.92 g, 143

TEEBrdsant TR0 8t 3 R Bfids e A S Mo Logryuia () that
carsverddedivd he ﬂﬂibxbolﬂh©0Uﬁd reff Foxedld on &2 ducht ety tréference to a

suspension_is diluted add| ngmeZ N aqg. HCl. The .
C%PQI‘#”QJ@‘C Forgtla a(l‘)t @d”‘ﬁﬂﬁ? Qe \ip poderstaed af yeferrig also to the

oSPRprRUF, Lo TP Rl ol ), N Broorte an

eXpedﬁ@ntvmth EA. The conbi ned organic |layers are dried

over Na2SO4 and evaporated to dryness to give

4, N- di hydr oxy- 3, 5-di met hyl - benzanidine (7.9 g) as a
Tﬁé"c@Hfdo%ﬁ?g%gng‘n}uneug@ant5% méhubctTied by Miet hietfiod$ given below,
bystter methotshgidem yruthexlzxamptesteyl bybanalagods metandQQ rpimenh reaction

m conmmer ci_al | il abl.e eth | - phenol

cqqﬂo HANS ﬁ@ax iaLy \&G t%ﬁr B@QH:HF‘% tan?trcsag Ive'%ts used, but such
cd*ﬂﬁﬁ&fsaeadvbe@eﬂéﬁﬁne@ by“étpé'@drﬁsklﬁed mRartMy ksaine, optlmlsatlon

G Biggio, G Liso, J. Chem 4 1 ( 1998) 1846-
presadurgs. K. Chakrabortl G Kaur, Tetrahedron 55 (

1999) 13265-13268; E. I\/byer, A. C. Joussef, H

Gal | ardo, Synthesis 2003, 899-905); LCVMs: tR = 0.55
Cﬁmpouﬂ:tﬂs Nifthé PorflyBQO)) ofltid gReseat mvenfibh .can. t?elpfépared according

t03t+t])e ggngr%bsgguggcbao& r@@énsmtlln%@pmaqmm ﬁefe\g a t(hﬁbsynthetlc
e AR TR oA ST IRe o, 6. o

nmol , Al dehyde 1) in DCM(50 m ) and pyridine ( 15

b PR L ST e ol 4B b s fdpens 2.
1C@mx§8%26®dér'l\%lvet AR pfedarad By ir8aftBiPy %@nﬁi&nﬁr@ Structure 1 in

reaction is stirred for further 2 hours at rt.
a sblveot sughsaglixylenedtoliarte, beERzéna,5ayraine,, DMEsel@blotrhmeéﬁane acetic

t. Wi hvxat ., drje \Y filtered and
adb bt i S o ﬁsgﬁ‘o&“@% 3, thbpf&fps’ ' the presence or
a@é&r@@%f%@[ﬁib@s@hdﬁl &$ edidsele.! THA Ngcatd AcibePIGANgtcEAbases (e.g.
9:1to gl ve trifluoromethanesul fonic acid

NaHetNgPAa, Nephlds- &erblshyiliethanyineesice). tetraglkylnynopising salts, or

wB?érerg}‘@g) @aﬁ?bﬁ ke? Q’@xi@ﬁcm%dQ ”%&Po}!/‘l@'g@d Q@@cﬁ e, POCK,

PCls:P10+0] nitdec b sieked,Setts,(LBH.g. A. BO Gdnglef,<). La@vak,Hz., J. Shelton,
3H). b) To a stirred solution of the above triflate (
10.79g, 36.1 mol) in dry DMF (75 nL) is sequentially
added triethylamne (7.3 g, 72.2 mol ), nethyl
acrylate (31 . 1 g, 361 mol ), DPPP (81 9 ng, 1.99
rmol) and Pd(OAc) 2 (405 ng, 1.81 rmol) undernltrogen

- o, . o, A AP~ r o o
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15

noi stened with 50% water) is added. The m xture is
stirred for 16 h at rt under 1 atmof H2. The catal yst

WO 2006i10a68F ed of f and the filtrate i s concent r aPETIB20E050850

residue is dissolved in EA Wg§hed with 2 N aq. HC,
followed by 1 N aq. HCI and brine. The organic extract
is dried over Na2804 filtered and evaporated to give

3-(2- ethyI oxynet hyl - 6- net hyl - pheny ropio
Daeperqrm GG B FoleHer LR 10N e5-1443; T

|
S@ZL@ et A@?Q%’hydlrr%%)ﬁemt hyl %g utr:?fyl P )etnyl ’\é&}koargllaé% ic’ - Ohta, T.
Mased Oh2n8 Bharb2. Bukmai X1999 ac120+1(22;1d3R dF( BOuldr), AsL. Tartar, B. P.

Dpigen T8 PLEda kel 42 (68 1 4ot T8 i M iivestavadr. ). % Olveira,
Df &l ‘l\ﬁ‘é&%d%nﬁ tI\VIeSBU{d-K/%'ic?r Eﬁ/n‘ff%?rce@bhﬁﬁc%j 29Tb1eaggy)u¢@37 1450; E.

product 1s purified l'ica elutin
ODann,0J. g\/IvShreeve Inorgan/c Chem/stry 27 ( 1988) 3100-3104; B. Kaboudin,K.

r nyl)-propionic acid (
Ni"é %}i’%&?yg é%@@é?f%‘#@’&f% tR=0.86 nmin f) A
sol uti on of CHs
3-(2-ethyl -4- fornyl-6- | - phenyl ) -propionic acid (
1 .67 g, 7.58 nmmol) and hdroxyl am ne hydrochl ori de
(780 ng, 11.36 mmol) in A-pethyl-2-pyrrolidone is
heated to 80C for 30 m '
active cooling during i ati on) . The reaction
m xture is dilutgd gt hyl ether and washed with
wat er and brine. The \Q ic extract is dried over
Na2SO4, filtered and apqQrated to give
3- (4-cyano- 2- et hyl - 6- met hyN_phenyl ) -propionic acid ( 1
.55 g) as a beige solid; LGM: tR =0.89 mn, 1H NWR
(D6-DVBO) : d 12.25 (s, 1H){d 7.45's, 28, 2.91 -2.84
(m 2H), 2.67-2.59 (m 2H),\2.3%{2.30 [m 5H), 1.14
(t, J =7.6 H, 3H). g) Potassi but oxi de (2.71
g, 24.1 mmol ) is carefull sol vied iy netdezanol (25
m ). To this squt$Wﬁ“ﬁ%%roxyla y/ne hywrochl oride ( 1
.44 g, 20.7 mmol) foll owed by
3- (4- cyano- 2- et hyl - 6- net hyl - phen@1) romionic acid ( 1
.50 g, 6.90 mmol ) dissolved in nethanol .5m_) is
added. The m xture is refluxed for 8 h and the sol vent
is evaporated. The residue is dissolved in 2 N ag. HC
Canmoexts @t Sedictireh Ay bEgrepdred by h@a@tﬁng @baﬁﬁpoiuﬁd of Structure 2

adjusted to pH 5 by adding sat. aq and
Wit @ [oenpeu Plfa%t{lecdu%ﬁee‘ t3 ﬁ@B’e\WEtSNCEAaST'HMFeo-ﬁ'EIFn@dC in the

p@égﬁgér g{ %Qgéﬁﬁé g; @Qg o?% 'rgg'r\?gé’cﬁ[phh'aza%%‘hs kL &5efBTU, DCC, EDC,
HBII'LJZ OBt -CBI( I‘dkt;zdmndytrartbanpre'sdng/é )er absence of a base such as

trlggf'mF erec%Eml ﬁbasrgogl@méc%fgh/ﬁic |t_eg f ?fainz,e\/\'{.] It: Hernandez,

PHFG'rdPéb(@"U dVRBtide A TN Wiy @h@fn 68( 2003 | 7316-7321; and the literature
4- hyd roxynethylbenzonltrlle . 6 nmol) ;

citegdalenme) ami ne hydr ochl ori de (2 87 g, 4 1.3 mmol ) and
NaHCO3 (4.1 0 g, 48.8 mmol ) in nethanol (200 nL) is
refluxed for 20 h, filtered and the solvent of the
filtrate is evaporated to give
N- hydr oxy- 4- hydr oxynet hyl - benzam dine (7.1 g) as a
white solid; LCGMS: t = 0.22 mn. Exanple Aa) To a
sol ution of 4, 4-dinmethyl-cycl ohex-2-enone (50 g, 403
mmol) in EA (230 ml _) a suspension of Pd/C (2.5 g, 10%
Pd) in EA is added. The suspension is stirred at rt
for 2 h under 1 bar H2. The catalyst is filtered off
and the solvent of the filtrate is carefully
evaporated to give 4, 4-di net hyl -cycl ohexanone (50 @)
as a colourless oil which slowy crystallizes; 1H NWR
(CDCI3) : d 2.34 (t, J =6.4 Hz, 4H), 1.66 (t, J = 6.4
Hz, 4H), 1.09 (s, 6H). b) To an ice-cold solution of
K. tert -butylate (24 5 g, 109 mmol , 509630Iut|on in

. a -—~ e~ 1 \ N . A NN

/
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solvent is renoved in vacuo to give

2-chl or onet hyl ene- 4, 4- di net hyl - cycl ohexanone (50 g) as
W@2c00me3di |l ; LCGMS: tR =0.96 mn. d) To a parCT/(E0G/050850

nm.) of a freshly prepared solgfion of sodium (21 g,

875 Mol ) in ethanol (500 nL), mercaptoacetic acid

ethyl ester (50 nL) is added. The resulting sol ution

i s added over a period 10 min to a solution of

2- chl or onet hyl ened, 4- t hyl - cycl ohexanone (50 g,

290 mmol ) in THF ( 13 m _). The m xture beconmes warm

(500 . Upon conplete/addition, the reymining part of

the freshly prepared—so utlonH@f sodjf/um i nget hano

(200 M _) is added f

m xture is Ir

Li OH solutii{ﬁb

refluxed for 3 h, stirred at rt 16/ h. The THF

and et hanol are re¥D er reduce ure and the

remai ni ng dark solutionFs extracted'with h

3:1 (2x200 M ). The ag. phase is acidified addi ng

citric acid (30 g) andO92 N ag. HCO (200 ml ) and then

extracted three t th EA. The ngd organic

extracts are mash%t($ r%e tinmes mntﬁ:nE¥ gaq NaHCO3

solution, dried over Na2SO4 and evaporated. The

resultin%@g%rk brown oil is dissolved in acetonitri

Campgoeda UGRIG1d Ma¥ deapreperecr R reastiiosd sogipeund of Structure 4

t
R RSB I BE G f [8°CHRTIA 4 SBUARE i o e et
pyrcimdyotdl iio thei drgs@bcg)oraabsenda giitd wageegugowseNaCOs, KoCOs,

trike%ydlvgsr:g'nteRegco'Lgts'@m.@g’ E%zu%cgg?%gkg ﬁlsglrrt]?nf_s#i 1? I\{aRgakura K.
Mé‘xémmakah&ra M5©hfef T.Mase- Onétn: P%H)m @u974f %1 9@'}) 120-122; J.

I's obtained folllowng t

Cpk, &éz‘armre@ d/é!m rl\/bdcann PAEkapeiegaldo . tA. |G@ee,|w Ti hed Y. Zhou, M.

Agh. pra? SoSel b it By Mg iclighy ] oobsh 85 R aze2: R

Miled; Bi n&tdyZ - Jt So thaéwgérymmbemm&shsombaadm K Navaee,
carboxyl ic acid e ester as a brown oil; LCGM: tR

Helerooness0 SQORI2347-25985. 1°9: "1 AWR (CDBOD) - d 7. 50
(s, 1H), 4.24 (g, J = 7.0 Hz, ZFD 3.00 (t, J =7.0
Hz, 2H), 2.45 (s, 2H), 1.57 (t, J =7.0 Hz, 2H), 1.33
(t, J =7.0 Hz, 3H), 0.96 (s, ). Exanple CAt -78C a
sol ution of NC
5, 5-dinethyl-4,56,7-tetr
carboxylic acid (5 g, 23.8/mop
with tert.-butyllithium( ~,/ 1.5 Min pentane).
The m xture is stirred at 8C for 15 min before
nmethyliodide ( 1 7.1 g, BRY0 ol is added dr opwi se.
Stirring is continued at -78C forR30 min. The mixture
is warmed to rt, diluted with water (400 m ),
acidified with 10% aq. ci t?T®tUef*d sol uti on and
extracted three tinmes with EA. The conbi ned organic
extracts are dried over MgSO4 and evaporated. The

Deperding mp thet nature of (s dunkiionafitier: presest dn dhayesidueeR’ to R* in

S@béhge(% ?1 ﬁ@?ﬁgﬁhgq%%@‘?&ﬁlm tﬁegé Yhctionalities may require temporary

prb@éan@hyobrpprme[prbtdmng@oepé ar@dkrnbwnyid a wsdn (s‘krll@&i in the art
.as a beige powder; LC-MS: tR =

fcjude eqgy N\I;zpe mbobmtg)alkyderlyt gzrq;Jr:( go rp‘roteg;t_gan @Icghol a ketal to
pighect giof pleFess Mhpject] oy pldmgldypg sctofifo g standare

misttddo BB (@ g. A0MVdiIGreens; ¢h Gn Mo Warts) Pootectiv® Groapg in Organic
in toluene (25 M ), EA (6.5 n _, 66 mol) is added.
The m xture is stirred at rt for 5 mn before a
sol uti on of 4, 4-dinmethyl-cycl ohexanone (2.52 g, 20
mmol) in EA (6 m _) is added. The m xture is heated to
55 C where a vrgorous reactron starts The white to

- benzo[ c] t hi ophene-1 -
i nRFHF is treated
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mol ) is added. The resulting solution is stirred at

60C for 45 mn. The mxture is diluted with water and
weziocaetasl with EA. The organic extract is driRdI/B2e06/050850

Na2SO4, evaporated and purifiggd by CC on silica gel

eluting with heptane/tol uene and then heptane/ EA to

gr ve

iymet hyl - 7-tetrahydro- benzo[b]thlo hene- 2

SYIHBRRBoRy| FOTRG: Wiy Hyewelers; 1581 Pg)). KOCHNSKOVIOAING Groups,

Tﬁgmeatﬂﬁt&r* SR VBN M2 g8se residues. Bl 9. By ippartioutar
RXythay wsn de emﬁwuceeﬁtrerlateﬁrstepsatnatlfclajw stapyeisation of a compound
ofgg%brgth{eg 1 ﬁ%’t ﬁeﬁgrgmggéhe a%o%e reagtron sequence with suitable precursors

oft eid alprel rﬁ)%n%@[?ﬂruétbpé)hﬁng gnéaﬁb%%écﬁvél‘}' thﬁat rBé'mrrounds of

ester as a colourless ol
Stru@bge 990r IheiNpRAUESITE3Are: elmefr.(zgn(ne,rcralltt avaﬂxabﬂz ,or2afe, prepared

acgidngio pjocecirgs Kows th a derdin sfied Wing gty | =5y
0.96 (s, 6H). Exanple E To a cool ed solution (-78C) of

5,5-di nethyl -4,5,6, 7-tetrahydr o- benzo[ c] t hi ophene-
The ceampRyNd ©faBiraciueso2 nigay 4be 7piapsrgd iy Terctinai@ compound of

sfusbre v ad Hatiold Rabelth Ay sa N &4 PHE BgcRp. etc.oran

adi@ suth eefHCIe TN, ieediitie dobveéif) stich 24. Bdternathainols methanol, THF,
added. The reaction m xture is stirred at -78C for 3

et OVRDEHIESPREARS 10 1 (8 nL) fol l owed by 10% aq.

citric acid solution is. addedand theuy xture is

extracted with EA TH@ onbi ned orgnrc extracts are

washed with brine, dried over Na2SQ4 and_evapor at ed.

The remaining solid is guspend fv acetonitrile (6
m ), heated to 60C,
to give 3-ethyl-

[ 4,5, 6, 7-tetﬁydr

filtered and dried
5, 5-di net hyl - , benzo[ c] t hi ophene-1
-carboxylic acid (640 ng) as a slightly beige solid;
LC-Ms: tR = 1. 01 miR=—F + CHBCN] = 280.1 0.

ExanpleFToacooIed(-é I\g tron of
5,5-dinmethyl-4,5,6,7-tetr ﬁglé? zo[ c] t hi ophene-
1-carboxylic acid (2.0 giy&urlsmml) in THF (40 nl_)
tert.-butyllithium( 15 mM _, 1.5 Nin pentane) is

slowy added. The mixture is stirred at -78C for 15

8 RoPRRBREs WP IR bcEied oy el BB Lbrpu RS biruoure
wrtleapmronraqtteo@eemee@ubm g (Na@VeaiNaQ Be tK@stok. EBu DE{U etc. in a

Xt a o warmito rt,
S%’%’H @Z@Ptas %‘&‘t@ﬁ o?reatm @ EE‘%%’EQ@% arqm'wt%.tee L‘!@referab'y at
180 [ 7 xture is extracted twce with EA the
olg %%Pr;[g@ gr%}grﬁgc extracts are washed with brine, dried
over Na2SO4 and condémgrated. The crude ﬁr@duct i's CHs
purr fiec by prep HPLC to give
opyt=LHs, 6, 7- t et r ahydr obenzo|

M5: tR =1.04 mn,
N CDCl 3) d2.9§(t,J=
, & 7.6 Hz, 2H), 2.36 (s br, 1H)
1.63 (hex, J =7.6 Hz, 2H), 1.51 (t,
(t, = 7.6 Hz, 3H) 0.94 ( GF. . Exanple
GTHbEé M8 @8 sol ution (-78C) of >0 1, OMe, etc
5,5-dinethyl-4,5, 6, 7-tetrahydro- benzo[c]thlopﬁ '
1- car boxyﬁ¥ré'°tHEEF§l (2.00 g, 9.51 nmmol) in TSIFUQTE@% ),
tert.-butyllithium( 16 M _, 1.5 Msolution in
pentane) is added. The mixture is stirred at -78C for
10 mn before isopropyliodide (7.60 g, 48.7 mml) is
added. The reaction mxture is stirred at -78C for 3
h, then at rt for 3 d . The reaction mxture is
drluted vvrth vvater and extracted tvvr ce vvrth EA. The

Y e 1. /AN PSNPI~NA
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b) To a solution of crude
3-fornyl-5,5-dinethyl-4,5,6, 7-tetrahydrobenzo]

W@ paoki1epbene- 1 - carboxylic acid (2.38 g, 10 nmed1/1B2006/050850
met hanol (20 nL) NaBH4 (756 ngg 20 nmol) is added in
portions. The m xture is stirred at rt for 15 mn,
diluted with 10% ag. citric acid and brine and

extracted with TBME. The organicextract is dried over
The SSOPOHAHS 1oh StrIstwerR ares Prehaseed Y diradingr gomegund of Structure 7

Wi EEE A8 oRBidikfe agid ester i the, Presenge of a base, sycf 8 Mgt in THF,

diokame, op i) eor Imixtures besdaf clnaadditi¢ 2, 8@ gc)mpeunad o iSructure 2 may
f LC-M5;, . tR = 0. ' Mt 2; .1

alisg;% @r)e%a%% kpt ggrpgpgtgwnég §te&)opr@]lcedgre_st§1rt¢2j1g_|§rornzmje compound of

stﬁ:&@re(ﬁfoll%hpingrﬂhesgo&e re?actroﬁs@ghgncez."b 0.94 (s, 6H).

Exanpl e suspension of Ktert.-butylate (2.38

g, 25.2 mml) in THF (20 m ), 3- nmethylsylfanyl -oxo CH
S -tet rahydro-benzo c thiophene-i -carboxylic acid
et@lyl ester (2.647y, 9.77 mmol) is added ik~portiagr

To t\he dark VIO et m xture a solution of~reth |od
(3. 5% Han THE (5 M) is sfowy added.
pige mi stlrred at—40Cfor_ 16 h efor
portion hyliodide ( 1 .03 dPxZ nmo, IS added

at OC)/ xture is stirred at rt Yor further 24 h,
is theh diluted with diethyl ether apd washed wth
brine. The organic |layer is separat e@FEt,ddoMedetover
Na2SO4 and the solvent is evaporated. The crude
produStructur@uri fied by CC on silica gel el utStngtusieh
hept ane: EA 5:1 to give
5, 5-di net hyl - 3- et hyl sul f anyl - 4- oxo-4, 5, 6, 7-
ChRipoaMRYSlr o PRRAALe I NvARNERE FbrmeR tmxvémesémsdaesnmbphen 2-yl-
ester (539 ng) as a belge resin;
[ﬂMIpx}aduazg%dqrnmtlvm—lame(pemd gy rea@tlrxg a:@o(npoumd:ofﬁtwcture 8 in

a Fprveg{_gu%ﬂ gs ngng,_ﬁlolueln%pepgeng FBy L;izrae ay\(/lﬁggbcmoioryg%ane, acetic
aélé,b trffidorodVetitoadids eshears oor @levadty deperatited (P4e Mesence or

.03 nmmol ) and Na(BH3CN) ( 1 17 , 1.86 nmol) in
absenee)of audliriesi s;m:hoas ac:|ds (e.g. TFA, acetic acid, HCI, etc.), bases (e.qg.

NS N TR B ), gy sats, o

watrdeeidving @geats (€39oralyl thbtidenal ¢anb0xi])@vb(;|51 ahhydriie, POCI3,
édded The eIIOMIsuspenS|on IS refluxed over ni ght
Pt brieamint!etaptpyeorPley (Fh129/(SCR@PMNS)- 0. 31 4 ol )
and Na(BH3CN) (26 ng, Fg 41 4,,mol ) is added. The
reaction mxture is re ?k 4d for further 24 h. The
mxture is diluted wth d!rfhyl et her and washed with
sat. ag. NaHCG3 sol ution d brine. The organicl ayer
is separated, dried over 4 and the solvent is
renoved under reduced p e to give
5, 5- di net hyl - 3- mtkhy yl -4,5,6, 7-tetrahydr obenzo|
c] t hi ophene-1 -carbox aci d ethyl ester as a beige
resin; LGMS: tR=1. $ Mhl ] = 285.2; 1H NMR
(CDCI3) : d 4.30 (q, J , 3.00 (t, J =7.0
Hz, 2H), 2.50 (s, 3H), 1.54 (t, J =7.0

Hz, 2H), 1.35 (t, J = (s, 6H).
Exanpl e K A sol ution of
5, 5-di et hyl - 3- et hyl sul f anyl - et riahydr o- benzo

[ c]thiophene-1 - carBostyeidc acid Ster (458 ny,

1.61 mmol) and Li OH H20 (696 ng, . ) in ethanol
(5 nm), THF (3 nL) and water (OFé Ns stirred at rt
overnight. The mxture is diluted with a?q KHSO4 and

extracted with DCM The organic extract is dried over
Na2SO4, filtered and the solvent is renoved in vacuo

to give 5, 5-

di met hyl - 3- met hyl sul fanyl -4, 5, 6, 7-t et rahydr o- benzo[ c] t
hlophene 1- carboxyllc aC|d (546 ny) as a belge solid;

A ~ o~ PN o~ P B ¥
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Hz, 4H), 1.66 (t, J 7.0

Hz, 4H), 0.88 (t, J 7.6 c) To a suspension
W@B00K/100883 . - butyl ate (9.1 9 g, 1.9 mol ) in FCFIR206G0050850

m_), ethylformate (24.8 m _, o260 mml) is slowy

added. To the slightlyturbid2 xture a sol ution of

4, 4-di et hyl -cycl ohexanone ( 1 1.5 g, 74.4 mmol) in

ethyl formate (14 m , 150 nmol) is added. The m xture
Corporeds Rhothushtei&maydlechrapeied By re%‘é”@a@ gompRyng i otructure 9
w[ﬁdatc% 61“959 Ut%nﬂ)s nSL! &4 §A\Z€h&a§% 2ls0 MB JT‘HF etc. in the

efor 0 aq caC| isS a e mX
prexsenee:bedtb\send:e BCNhemnIetm@reoccgqnmg e&gdntsast:cm asdeEld DCC, EDC,

nd evaporated. The brown o i s di_ssol ved

HBIRL BB Gl S s e 'r}efa%dorteﬁ@a@%oormﬁbﬁence of '3 base such as
trig i, MinfPs bade INSHIK,BO: LettRlit) e oNsk@r:

" l'ut'1 on harI]s Sst gppe ? & mgqugHLI gﬁlsrrea o 1h

at rt. The dark sgtuH@Hsls washed with 2 N ag. NaOH,

dri ed over Na2SO4 ahg/evaporated to | eave a bl ack oil
(11.209). Asolutiof this oil in THF (60 M ) is

added to a cold sol #4 (1 114 g, 167

nmol ) and mer capt oa .

83.6 mmol ) in etha
is stirred rt
NaOEt (5. 65@%,

Hz, 4H), 1.48 (q, J = 7.6
Hz, 6H).
g, 8

h before anot he i on of
pl ) is added. St [ i
continued at rt h and at 60C f 2 h./ The
mxture is diluted witNy 2_Npg. HCl | tracted
twice with DCM The conBrned organi c'extract re
dried over Na2SO™4, filtered and the solvent is renoved
in vacuo to give cru
5, 5-di et hyl - et rgpydr o- benz th|o hene- 1
- car boxylic acgﬁngﬁ§ egﬁer (14. 2 i €3 %r own oil ;
LCGMs: tR=1. 16 mn. Exanple MA solutlon of
5, 5- dleth | -4
The, C@me@dSaﬁffoﬁtﬂmmez@[ Edhidgp Reerared cly Hergling adompound of

Sﬁu%}ﬁ&e Gﬁ;vg !Eh ﬁy%xg/%ﬂn%%@cﬁ?éggﬂt% rsrag & %a%gkgrﬁlzsi%{g‘é%)rnethanol

ethaolm pycrnairrfe i stediin uhepresémcel o sspenble Gh anbbwtsuantw Na,COs,
Lth dieth ether. The aq, phase js acidified taq

KelpOn BIeRIYRINA St (HesR Galbt 00 BPEITBOR: Aridoweng.padDailey, A
vEM BXtaficke sh f il d
sol vg)ritwlas rerﬁlralf/ie%r: n \@2:/5% hl'?’ﬁ(ggirﬂdg g’?'@ ct’aj(] %? ghem. 29
(19B6),2 1042 1 8% dP bpurt, B.obe oix, d. 3lariel, iR aPaggbut, Argiales de Chimie

(Pacs, By 00 Pabt $3b3h; B Ferihs AHAVE)-LE vB: (R =

1.01 mn, [M | +CH3CN| —289%901L|I3—|NI\/R(CDCI3) . d
7.12(3, 1H), 2.99 (t, 7, 2H), 2.46 (s, 2H),
1.59 (t, J =7.0 Hz, 2H), 1.40-1X20 (m 4H),
0.84-0.74 (m 6H). Exanple N 5, et hyl

-3-methyl sul fanyl-4,5,6,7-tetra Q- benzo[ c] t hi ophene
-1-carboxylic acid ethyl ester cpared starting
from 3- et hyIsquanyI “t etrahydrobenzo[
ester in anal ogy
LC-Ms: tR = 1.20

to the procedure given in Exd

mn, [M1] =3 13.1; 1H NVRS 3) : d4.30 (q, J =
7.0 Hz, 2H), 294(t,J:7OHz EeN, 2.50 (s, 3H),
2.32 (s, 2H), 1.54 (t, J =7.0 Hz, 2H), 1.40-1 .25 (m
7H), 0.82 (t. J = 7.6 Hz, 6|S|}rU°tE’5@aﬂp

(b, 5- Di et hyl - 3- et hyl sulfanyl 4,5, 6, 7-tetrahydr o- benzo
[ c] t hi ophene-1-carboxylic acid et hyl ester is treated
with LiOH as described in Exanple Kto give

5, 5-di et hyl - 3-

met hyl sul fanyl - 4,5, 6, 7-tetrahydr o- benzo[ c] t hi ophene- 1-
carboxylic acid; LGMs: tR=1.06 mn, [M1l ] = 285.0;
IH NWR (CDCI3) : d 2.96 (t, J = 6.4 Hz, 2H), 2.54(s,
3H), 2.31 (s, 2H), 1.55 (t J =6.4 H, 2H), 1.37-1
.20 (m 4H), 0.83 (t, J .3 HZ, 6H). Example P To a
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c]thi ophen-1 -yl)-ethanone (2.80 g) as a pale yellow
crystalline solid; LGMs: tR=1.06 mn, [Ml ] =
WQ@286/100633 1H NVR (CDCI3) : d 3.00 (t, J = 7.0 MZI/IE2PI)6/050850
2.43 (s, 3H), 2.31 (s, 3H), 26 (s, 2H), 1.51 (t, J =
7.0 Hz, 2H), 0.95 (s, 6H) Exanple R To a solution of
3-et hyI 5, 5-di net hyl - , 6, 7-tetrahydro- benzo[c]thl oph
ene-1 - carboxylic aC|d (2.1 0 g, 8.81 mol 4.
Deperdipg cgtﬂprn@tum@fﬁhe)funcgl@@;hges Bressnt it Ir¢$'ﬂH¢%rﬁ to R" in
)
Sl(ggéty E?sm'ﬁ?;&pa%e y%qhgjw S I’u ?%ﬁqugﬂ ’ﬁ“pgé rg%a y Pe%?ﬁr@ temporary
prbfection. Beoo@iaie qirbiactipgrgroops @fre rik@biwl ta arpemmrq %kriﬂed)ln the art

angd TP Gr R IR PhAMANISH oouR G afeiget FAACHES! a ketal to
protect W Gol, Bt IR e rbfercﬁH%fﬁéuﬂénﬁi}(hrbﬁrpgo%e;drﬁ%cordln to standard

reactl on 1s quenc wat er ayer
meﬁnmodnggd(e gadhey. cﬁme@nm)rﬂa @i tNh Watter Pratective ésreups in Organic

ReNsep: ERR! Aty e V6, TaBhe Bnd: Batidhi, PBfeddifa Groups.
Tlihiafr% Std‘rbdarﬁ 15:3991 ”Rﬁé‘r)h'ahé‘el?;( fhe/ dbﬁ?écﬁ'ﬁdﬁﬂ@é@'ﬂ?% R*, in particular

gtlo -1 - et hanone %1 as a pale yell ow
Rsonay als_qjowtrcvdmeedlmdetemsfﬁeps[ Nnai f llow Py cyclsatiai okigreompound

ofﬁ%ﬁ&e 82@4§e¥§ nq égl)tﬂe 2b§)_(8 ( géc#eq&%q}%( {vﬂh Jsfji:tggl-%bt?recursors
oth,e oZiITﬁp;o@c%Sof(St;ruciluFé 8 .amaHeo, r,ébbectb/e%” Tre, cc;?rhbounds of Structure
e sTo a solution of

1% osimlﬁmwrsgrsr&rpwtwqomwpmlw @valapla paAlRIPEIRANEG @ccording
, 1.98 I
togérté?%%%e 89"”(@85 E?@hlsg‘"%gi'ﬂtﬂﬁ%%ﬁof et hyl | "t hi ?Jml ?
1 , 1.6 Mln di ethyl ether) is added at rt. The

m;<ture|ss at rt for 1 h before anothe
F?&eé? QiR ey, 5% %%reﬁsg&d&@aﬂn%ﬁh@ rGafgpound of

Sfrﬁctﬁ%‘t'l 'W?r?' 4 Qforﬁ?bun-a"'%erﬁG&ﬂu?é‘ i3 |HU§n§6199n1b‘éuEI'i'eas ethanol,

addition of 1 N A solution. The mxture is
methanosdT Ft diosase hPMFeonhenixtunes Heatead inhthe (vesgncevadig, base such

agabgﬁggﬁﬂ“ﬁ@%eﬁg%@ @Eor (&g be(%w%ie\ﬁeZO and 100°C (in analogy to

B4.Lfeo@g§atcﬁy r thds@erliwiC$ cy. m@@é@g@nl Teﬁéhe@irb@rmn@ 971) 3853-
)as ellTowoil; LCMS tR = 1.09 min,

3 ngdlt e [FR ien pf AconpeINg eichtregture 5 above).
5, 5-di et hyl - 3- net hyl sul fanyl -4, 5, 6, 7-tetrahydr o- benzo[
c] t hi ophene- 1-carboxylic acid (669 ng, 2.35 mmwol) in
di et hyI ether 6RO ml ), a sOHution of nmethyllithium
(2.6 nl_, 1.6 M\in di ethyI ether) is added at rt. The
reactlon m Xt ure s [
wi th diethyl erS
sol ution foll&wed b
and evaporated to g
di et hyl - 3- net hyl
i ophen-1 -yl)-ethanone (458 rTg) as a yellow oil
LC-Ms: tR = 1. Bpudtiure7[ M+l | = 283. Btiuctlkd NNR(CDCI 3)
»d 2.96 (t, J =7.0 Hz, 2H), 2.53 (s, 3H), 2.45 (s,
3H), 2.32 (s, 2H), 1.56 (t, J = 7.0 Hz, 2H), 1.35-1
Tg@gg@lﬁﬁ{gﬁ%m& 88 4-f1-cHioro-éitfy liHBnelod - dnﬁ’éﬂfWJbﬁ:yQ@[S 1 ®]hexan-3-
orss S(1dH, riRt)Hgomer Bf &ompcmndaofyatrueﬁuwic)[may Ibleonmwa@dlstartlng from
-carhboxylig ester
coé{Egkerceagy a@gblfﬁ F(‘Jj gﬁ?&?ﬂ%écz:ﬁ%”%g% §1% cjarﬁg given in the
Iltéia?LWey (e2§ B A aodv, AJPAN DB et V. Tatlid\e |addi Ba@?anskaya and
t emxturels heated to 50C and stirred for 4 h he
reaction is quenched by adding 1 N ag. NaOH and the
m xture is extracted wth DCM (3x50 m _). The organic
extratcs are dried (Na2S®™4) , filtered and evaporated
to provide crude 3-brono-5, 5-dinethyl-4, 5,6,7-
t et rahydr o- benzo[ c] t hi ophene-1 -carboxylic acid ethyl
ester (774 rTg) as a br own 0|I 1H NVMR (CDCI 3) : d 4.27

"~ N 7/ SN NS
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t et rahydr o- benzo[ c] t hi ophen-1 -yl)-ethanone (44 ny) as

ayellowoil; LGMs: tR=1.03 mn, [M1l ] = 239. 30;
WQARDOBIMRGEICDC 3) @ d 3.96 (s, 3H), 2.98 (t, J =PEI/mB2biIx/050850

2H), 2.41 (s, 3H), 2.26 (s, 24§, 1.53 (t, J = 6.4 Hz,

2H), 0.95 (s, 6H). Exanple

V1- (5, 5-D net hyl - 3-propyl -4,5,6, 7-t

qtrahydro benzo[c]thio hen 1 yI) et hanone i s
. SFRAChgy. e haH: CHEn 9@&95,@
d

T@@“&We’ﬂ%ﬂ’méﬁ'& 5?20@“ %&“ﬁ?ﬂ N 4
230(5 2H) 1. 65 (hept, J:7OHz 2H) 1.54

fS ragﬂ;mc @gﬂpcpf %{f?pcture 7 r(nay Be prepargg star'fpng Prom )-3-carene
foilm(vﬁwgﬁl% r'&bd&re'é giv%h“?ﬁrt‘hayﬂfe?aik&?é‘z(‘?/{lc]ééﬁk%ﬁz'h@ il-l Grayson,

eth anone s ared in anal ogy to Exanple€ R'from
TﬂxalmﬂreanetLS-‘l M$969)R4a451 521 LochriskidBiBENpsz, M. Walkowicz, K.

Pialituieki s FHBKE SC e fLeipzio)s 330, (49BBN, AB4:358: My Wallowicz, H.

K@@M@k} CyWa||e<§\h@aonachﬁ/kpm@ﬁﬂe4ﬂnﬁ rS68. @Vﬁﬁp'%/&ﬁmrﬂm 41 (1967),
anal og ¥tto t he Eroce ures given for Exanple C and

92EIRE: H. Fuczyng, ifin Walkpwicea@Wfalkowiga, 7 Newakpl-eZ:ySiemion,

ApeE g CRRl e Soe” GPUR. PRl TPIEH 38 STsel Thes BRarAg po v. ¢

Nafk, I—hﬂp&@@dm@slndl \JeGhbm Soang) e9E198®) 603 6@41\6 ARPopov A.
= 1. 16 mn, = 265.24; 1H NMR (
Yyt Depisev7Yg. Gemlgv I2Y'¢5 B@@ryayskaya@nqu yH)TkthQM Tetrahedron

A%ﬁr%%'pyszg‘r 8318 %'@8 S 4A5$’o§03> A_]\'/ ﬁ'ﬁé’ich%\{_‘)g)%enc Commun. 31
(2D03), I\ﬂﬁaqa%)élarﬁj B, @(ﬂh&ﬂllﬂ&ﬂ)bﬁl@mbenzo[ c] t hi ophene- 1

-carboxylic acid is prepared starting from
4- et hyl cycl ohexanone foll ow ng the procedures given

Thé‘ cghﬁ%l&has%f th@‘ﬁéﬁgmuﬁeﬁ Ift@atgc?as‘@ 6‘n tHé" MBI R of 8-[1-chloro-
emym@] ﬁﬁ-@memw blcgcla[B M)dihexlan:S meG 1IB5 g HlsomeH)qf compound

%ngéct%ge Z?m%m gqlggfa'ﬂladséy lr_éso@pé %q%%%érfng mix u_re6dfza g&mpound of
F&Wula%ambﬂeMlﬁf@@bmFs CIhtOEX@b”QPeEeZaN\tTdrﬁeMlby al ethod known
anal ogy to the Proce ure described for Exanpl e
perfgetoga person skilled in the art, preferably by chromatography or crystallisation.
1-(5-nethyl-4,5,6, 7-tetrahydro-benzo[ c]thi ophen-1
-yI)-ethanone; LCMs: tR=1.00 min, [MI ]+ =

195.23; 1H NWR (CDCI3) : d 7.07 (s, 1H), 3.30 (ddd, J
Exa@p¥%s 5.8, 18.8 Hz, 1H), 2.90-2.75 (m 2H), 2.49(s,

3H), 2.25 (dd, J = 10.6, 15.8 Hz, 1H), 1.95-1 .70 (m

2H), 1.42-1 .27 (m 1H), 1.05 (d, J = 6.4 Hz, 3H).

T@@Fﬁﬂ\ﬁ gBé&aWbI%E' |ﬂﬂst%te@h%”i?1lv@ngor¥\"ﬂd? df?tnmlatoﬂl flgit the scope
h;?éaf?\éms the procedure describ or Exanple
t

3,5-dinmethyl-4,5,6,7-tetrahydro-benzo[ c] t hi ophene-1-ca
rboxylic acid; LCGMS: tR=0.95 mn, [Mt | +CH3CN + =
A%@mgerat@é%ﬁ@ﬂeestéfédTrrﬁabg@@s @éls@éafﬁﬂrﬁpé\ﬁwd! tahe M?al*acterlzed by

,in anal og to t g procedure described for Exanple
HeNMR (800 MHz) C-NMR (75 MHz) (Varian Oxford; chemical shlfts are given

mlygérﬁ rg@ﬂkgﬁ%ﬂ% sel&gﬂgugack%u@s%cg{ %i %enéﬁig‘f%t ?' 088%@% = triplet;

pk prtd‘ﬂNﬁz rg@éQCIEB%%xetQ hép80= hédtdat ﬂn ﬂql_Li?tlplét Jor £|=8bt8)ad coupling
cg].o,)tantg e giyan in Hz) 1(;)y6L01M88 ﬁtﬁnlgngNa\iggt@rwﬂBg-lF( rh100 Binary

Pé@%ﬂdeé%gl&lo@véﬁgn of" réxgé‘pq(ag( %év'a‘_(%h él{Tﬂ)ZJI | 05? %rgdlent. 5-95%

foll ow ng the procedure described for Exanple E

af fords

3-ethyl-5-nethyl-4,5,6, 7-tetrahydro-benzo[ c] t hi ophene-
1 - carboxylic acid; LGMS: tR=0.99 mn, [M | +
CH3CN] + = 266 34 Exan'pl e AE Tr eat rrent of Exanpl e AD

o o o N a

repar ed
tﬁ;P ov, A. V.
03(

6 (s
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Exanpl e P affords
1-(5-ethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1
WO giopAeteBanone; LC-MS: tR = 1.04 min, [ M1 ]+ BCROR20A6/050850
8. Exanple AH a) To a sol utlo%bof 8- net hyl ene- 1
, 4- di oxa-spiro[ 4. 5] decane (6 39 mmol, prepared
accordl ng to a Ilterature procedure (K C. N coI aou R.
qol da, D. Ca em Soc.
3%95"’[ Mg oa V‘!Latﬁf391) W'”anttBIQJ%%’ t(rlflqgrqgceylc 3&"%6\0&’1‘{ |Aoﬁ r@'f-/ min), tr is

glgéﬁt Q&nz_ltﬁ}éﬁ_olﬁéﬂplategs'tf%rf; 2\(4@?86(? 'E‘i%cdn?;epg ?Ig%;@t or4 melting

p@lni @hrepbamds af&Bp6riited BY preparajive $1RLAG écbldmop - mera:)RE’ns 50x19
period of 20 min. The reactjon is warned to rt

mgri,.Er ri gradienls A0 Frie Roptanitiife in Wates cPBERING0- $n°/9<PDF°ém'C acid) or
QI t s, n
raC{L%o%é@ewﬁpﬁqgjogﬁﬁ@ﬁ, tipBdr UM S0 20e LI Afn: 350x18
mm,QMmgel Ri: t 85 s1 0, evadibetd 1@% mQ}MnolaqwaWZSZIm)%mbthanol).
water, dried over Na2SO4, filtered and the sol vent of
the filtrate is evaporated to give 7,1
ABb@veBndi(aPLESE Refeifh 2] dodecane (12.35 g) as a
—cotourtess liquid con ai ni ng approx. 20% of toluene
afgmworduct vol atapmpxmhately solution of 7,1
0- d| oxa di spi r%gUZ 2.4.2] dodecane (6.25 g, approx. 29
Gmol) in THF ( , water (20 m ) and TFA ( 10
atm ) IS stlrregtnﬁjspvhbréor 2 h. The m xture is
neutralized by adding 2 N aq. NaCOH and sat. NaHCO3
B8AI uti on and exeviagsewmialbundinet hyl ether. The organic
ggxtracts are V\@% d wwth water, dried over Na2SO4,
iltered and t Sol vent of the filtrate is removed to
Cg@i ve spiro[ 2. 5jaiginarctbomaeodraply g) as a col ourl ess oil
cont ai ni ng remai nders of toluene (product volatile).
CBPH NVR (CDcl 3)carbgnyl diimjdazoley = 6.4 Hz, 4H), 1.40 (t,

Déug gt ﬁyll_?anedf?’g,@,%éﬁ?gﬁ% on?%eenzoFc] t hi ophene-1

DECar boxyl i c acdldyctlehe»r}épartmzﬂiihydé ornyl ati ng,

orinating and c t he above
D@B}IIrO[Z 5] oct aWCQO\B/Q{Ee}?@ %ovvi ng the steps b), c¢) and

Deppdescri bed i @?Sf?éﬁadﬁ: i¥: tR=0.91 mn; 1H
NMR (CDCI3) : d 6.70 (s %75(t\]-64|—|z

DIRBA 2.50 (s bdijsoprpyl EIhMar(nme MHi)nig's base( ethyldiissoprapylamine

2H),0100 Exanple Al A kylation of

D anmpl e AH wi t# Wfqn%]@l”g'éefol | owi ng the procedure

DMH bed for dxmaRyisulfo@id or ds

3-ethyl -5, 5-ethyl ene-4, 5, 6, 7-t et r ahydr o- benzo[ c] t hi oph
DBRE- 1" - car box{Bris4diphenylohasphin®-Rropage nin, [ M1 |+
237.1 6. Exa

EﬁJl ( 3- Et hyl - 55[@'&%%;?%% 4,5,6, 7-tetrahydro-benzo[c]t

EDCophen- 1 -yl ) NeBlimetteylamirppegeypN'-bthyl-tadiodiigide
Exanple Al with MeLi follow ng the procedure given in

EExanple P; LC¥BY tR = 1.07 min, [Ml ]+ = 235 22.

h Exampl e AK a) rﬁs soI ution of
spiro[ 4.5] dec-6-en-'8-one ( 1 .58 g, 10.5 nmmol,

HBiT&par ed accor@i(bgntmtnazbl’rtgr)d‘tl o, ', N-eteduetby 10N nilRN
Natale, R O Hutchins rep. Proc. Int. 9 (
1977) 103-1 os'??xa}(‘e'Ho@z?*‘(OSPgatﬁ_ Pd/ C (75 ng, 10% Pd)
pitadded. The mhyﬁwx?bbﬁz&hhﬁéléd at rt under 1 bar of
H2 for 90 m n before’it is [tered over celite. The

HBbCvent of t hehighlperfarmanse dgaipahuomdtagraghy e

iL,LO[ 4. 5] decan- 850 ) as an . a S

LGSO ean 1t -0 SBfariiRoiRb Ly ERs FhsBgREy 5 _ 7 o
Mez, 4H), 1.75 fiethyd = 7.0 Hz, 4H), 1.70-1 .65 (m 4H),
1.62-1 .50 (m 4H). b) The above spi ro[ 4. 5] decan- 8- one
is acylated, chlorinated and cyclized to 5,5- ( 1

, 4-butylene)-4,5,6, 7-tetrahydro-benzo[ c]t hi ophene-1
-carboxylic acid follow ng the steps b), c) and d)
descrlbed i n Exanpl e A LC—I\/S: tR— 1 00 mn [I\/H

~1 S A~ PN N NN p— 1 p— A =
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b) To a solution of diisopropylamne ( 1 1.02 g, 109
mol) in THF (400 m ) is added n-butyl lithium (72.7

wWore00s/1498% mol , 1.5 Min pentane) at 0-5C ThePGDIBOHF0850

is cooled to -78C and a sol utqapn of

5,5-dinmethyl-4,5,6, 7-tetrahydrobenzo[ c]thiophene-1

- carboxylic acid methoxy-nethyl-amde (23 g, 9 1 nmml)

in THF ( 100 m ) is added. Upon conplete addition,
Mithe ni xture i sTEYtREd for 20 min at -78C before a

tion of io 100 m )

M?isp'ld;dded Sti r&:eﬁgmﬁ?p%%r?{%ﬁﬁ%w{am?g}@%—%)( 30 mn.
ORpe reaction iscejaenched by slowy adding a 1: 1

m xt ure of vvater/nethanol (20 M ). The solution is
P8Pt ut ed with WICRR@WE0 nl ) and extracted with
TEret hyl ether 23x% {2 na)zoleﬂi‘ ICPmﬁﬁé’tr%gﬁQ}Lﬁomum

extracts are washed wth 10% aq.’ citric aci ol ution

and brine, dritetrafuerobNte4, filtered and evaporat ed.
TI:-FFe crude pr o%@ﬁ#? E#J%:atéltded by CC on silica gel

uting with
THFi odo- 5, 5- di niatlaldrbidraf, 7-t et rahydro- benzo[ c] t hi ophe
ne-1 -carboxylic acid nethoxy-methyl-am de ( 18 g) as
rta br owni sh oi | FoopTCiaveperaRire 1. 09 mn, [M1 ] = 380.21

Sa.st'-l odo- 5, 5-di th)ﬂt?gf, 5,6, 7-tetrahydro-benzo[ c] t hi ophe
Sne-1 -car boxyls'mm@cbgﬂn@atm gef hyl -am de ( 18 g, 47
mmol ), Cul ( 14.5 g and KF (4.4 g, 76 nmol)
Tpe di ssol ved thin @Mﬁr @%r@mﬂtpgrama sol ution i s heated
tto 134C and netdyiiy ©hQdi fl uoroacetate ( 16.26 g, 113
nnol) i s added via syringe punp over a period of 4 h.
Gas evolution is observed. Upon conplete addition, the

m e.is d ed . into r/ice.

(1FSeRE1 o ERBe wh md Seciotiabych 3 Hiasini Ghalipantalene-
4-@@%’0)@@ ac@“@th&'l béﬁire(@o%&}r“ﬁﬁofast?@&th?e%)oad The

[trate 1s washed wt N aq (250 M ),

foI | oned by sat. aq. Na:HCCB sol ut| 3 dried over

Na2SO4, filtered and evapgorated t [

5,5-di met hyl -3-trifl uor oretdpH—=X E (%%tetrahydrobenzo

[ c]thiophene-1 -carbo [ ‘met hoxy- net hyl - ani de

(14 g) as a brown oil; R=1. 10 mn, [M1l ] =

322.20. d) A solution of

5,5-dinmethyl-3-trifluorgmethyl-4,5,6,7-tetrahydro-benz

o[ c] t hi ophene- 1-car boxylN G aci d net hoxy-nmet hyl - am de

( 14 g, 44 mmol) in dieth et her (400 M ) is treated
a)aNaH W\Dtd] mfdl‘spér'stdmi mrrnn(r&é)ahbu,, 175 %Nbl)ﬁsdmaﬁHeﬂ W|th pentane

| ete addition, the m xture is sti

19@ mt—; pgf,orqg 'ﬁtSHSB%'?‘éﬁ‘Ce'ﬂ THFS(A'BQL!F'eH Tae: Hspeneion; '§é3°°|ed to 0°C
a4 &ﬂl?ltl(aﬁaan ﬂﬁrl]‘g @% @agqrtoélgtat let ra?eﬁ 88 ARl njD?n THF (50 mL) is

separat e ase I's
addetcsvev & Ipedbétdﬁ;@lo mirherhe( @xlperature of thé’ Inmctloglaslmalntalned at 5-

t d th d
165 Bp08 EHEPETaopatlins 2oRHoTe BT ISRUE PR Acb ptiing s

coitinedORorSidg GRinde @otitioRd oM 115, h@iﬁ )201LE1 -ERRYE(Bj-Bfhylidene)-6,6-
20-30% of DCM to give

dimeatiy|sbicyale{BHy0lhexaniF-one(Bndt Rpboy, A, B’WDeotaoa!WdJro/ Kaatilov, |.

SR Ve B P S . 7
SlN NUB()GDN V3)I'kacﬁ|e\3 antbét/c ComhuR. ¥ (2687), 283@743()C112 93 g, 70

3 (s, 3H, 1.58 (t, J =
mml |r[) Tgtj: ((5,0 fBLQ is Bﬂsﬁgkt@tmeesqsp[epsg)rg@nqttk@nreﬁultmg mixture is

st?r&e(o?’gﬂ?)és rFFt'ﬁ‘Yé rzn%qére |§§T%?e%qg¥qlﬁf%w§é§é%rﬁ@tg§ 't‘c?%bout 100

anone
THF (60 nL) and nmet hanol (6 ni),
phenyl t ri nmet hyl ammoni um brom de di brom de (2.0 g, 5.31
nmol ) is added in portions. Upon conplete addition,
the m xture is stirred at rt for 30 min before the
solvent S evaporated The crude product IS purlfled

~ o A PNIN NSNS A NN -
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acid (250 ng, 1. 1 9 mmol) in DWW (3 m _), TBTU (381

nmg, 1. 19 mmol ) and DI PEA (507 ng, 3.92 mmol) is
W@adwedooeIhe m xture is stirred at rt for 5 m nPGETR20&/050850

3-[2-

et hyl - 4- (N- hydr oxycar bami ni doy%) 6- met hyl - phenyl ] - prop

|on| c acid (298 rrg 1 19 mmol, Hydr oxyam di ne 3)

soveld in Zis added. Stirring i
méoﬁtlutﬁdéwﬂbﬂ Mtaq dﬁ‘a@H'10@h@LhﬁﬁﬂLﬁ>%raC£edth'9@éath/PﬁM (150 mL).

T}fgéé %glrrget%gé gydr&og%\'lg N %rt?b?ﬁ&te QPB%%G? &@ersﬁr:a 2 Je E/Z mixture

ofm lJ.’O}g r‘r81,5F.{)96 %%J%abﬁt\??mmldyeld[&1v®5]hexy|ndene}atemyrwlfanyl} -acetic
% r t r t
aQ B ARY. (85 of B b atrons- LS Box J14 iy (§1+11° - 260.13. 'H
l t -4
NN JGEI 2% 221 Y U TG T P PYR! Ndimlers). 3678, 9 = 158 Hz, TH

magairiidome); 1863 t(dR E _11643 h1|zn1l-[ Midor] isome43. 888 (d) JA= 15.8 Hz, 1H
suspens

el SATDRL) T Ao T et B .t T SBNSRSOme a2 63,6 & = Aq19.4 Hz, 1
5 h I :

HYYnigbr S4Hen 22188 (B, 1= (20 1. 900Y. ¢Hihalor ISOMRRO IRENE: BH minor

|sarm)er) L.52 i(s,r3d ranOBEO(men)ﬂ 26- EhSar(m dtH 1@ tsomerp h30-2.26 (M

efdre.thes vent LS reno \Y T. crude
FAREISonters o Tioa Sy el o e e ez B i Fsomen), 2.00 @
J OD804+ZHE H?P@aﬁaﬁls@ﬁ’ﬁer}ml d,/P= wosLQO%ﬁﬁm%drﬁeﬂ)a BO(t,J=7.0
wat er contalnlngOS%formc acid) to aff
Hza,- @hﬂ [r@qrasgmr);g B@I (t,4J 5 &,0rHz, 3H minor |somer) 1.18 (s, 3H major

bG8 301 LR B g sgen. 0.5 f. 9 mafor

ispmepy.oni ¢ acid ( 100 ng) as a white solid; LGMs tR =

1. 18 min, [Mrl ] = 425.31 . Internediate 2 a) A

sol uti on of

1 . B t e ] = dri@; ol
o SR o W0 plaB LT PLLAEERaRarEal L RRERR to s0
befo(e2-iet isy ltrebtdar with - &- tsetumxah ;mlﬁenwd)e- a{ct{[wS,ERa}ﬁi,@d(rﬁétayl-S-oxo-

DGR BN Bl 22y et kel E AR et S (OsteF (18 o, 68.0
mPrﬁfIPTr? ab, le?naﬁﬁ%ﬁ @200 InyLjacrtd Fﬁlﬁgré % @Hrédbért ?’@"@ 'thr @O Min, then

. The mxture is extracted twice wit
ccmlgdim ¢, emmeaom areeMnag heaOh tﬂOQ/\qu\.andr&i(trlasctedewlth DCM (450 +

208 i "E oty aed et o BYEn e Pt Toleg s tpe solvent s

rehfov@av ein3- {8cgd.hyThie- njkk! - crude (71aS ,5aR)-1,1,2-trimethyl-1,1a,5,5a-
3-0x0-3-(3,5,5-trinethyl - 6, tetrahydro benzo[ ¢’

te}rﬁ[w@r@h%ﬁh@ cyplOpf@@&i@H}wﬂqlenwewbpxﬂ@r geid ethyiesten(®.5 g) as a

vdlRY, 31 TR BT Uas BV Bgogin. Lo hg: Tk 110" tid, (may

2%#&4@4 ngEQCDUg) 822 J 4*7')0 HE @Bl (239521 Jd7 aéa(plz J,=35

e M B 5 b T i 278 a0, 5 08 o (rabit), B4, J = 7.0 H,
, 3 2. 32 oH), 1.57 (t, J = 6.4
3'&?;1%333%'2%%5 3HL % Hz,(ssH),H)l. 00 (s,( 6H. b) To

a soI ut| on of

t hyl - 6- met hyl - 4-[ 3- ox0-3-(3,5,5-trinmethyl-4,5,6,
1¢_S 5@%),—aﬁy%uﬂ'6mb@tﬁyb-ﬂ NED ﬁﬁ@d@ér@hydro “3-thia- cyclopropa[ajpentalene

(340 ng, 0.805
kR B Lll B EGHEBlD) 3 n Cthanol P C
(340 ng, 10% Pd, noistened with 50% water) is added
and the resulting slurry is stirred at 50C for 72 h
under 10 bar of H2. Another portion of Pd/C is added
and stirring is continued for 16 h at 50C under 10 bar
of H2. The reaction mxture is filtered and the
filtrate is evaporated. The crude product is purified
by prep. HPLC (GomSil 120 ODS-4-HE, 30x75 mm 10 nm
acetonitrile/water (0.5% HCOOH), 20%to 95%
acetonitrile) to give

r o~ o ~ S N O~ = 4 a1 A - o~
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Internediate 5

3-{2-Ethyl -4-[3-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahyd
WO 00baomwad c] t hi ophen-1 -yl ) - 3- PCT/IB2006/050850

0x0- propyl ] - 6- net hyl - phenyl} §§op|on|c acid is

prepared from 1-(3-ethyl-5,

di nethyl -4,5,6, 7- tetrahydro benzo[c]thlophen 1

-yl )-ethanone (Exanple R) and 3-(4-

fornyl - 2- et hyl - 6- met hyH(phenyl ) - pr EPonlc aci d

(Al dehyde 6) in analogy o Inter gl e 2, LGMS tR =
1. 16 nmin, [Ml1 ] = 441 NVR (CDCI 3) : d 6.95
(s, 1H), 6.93 (s, 1H, K A (m 8H), 2.74 (q, J
= 7.6 Hz, 2H), 2.66 (q, 6/Hz, 2H), 2.56-2.48 (m
oH), 2.36 (s, 3H), 2.32 (s, 2H), 1.56 (t, J = 7.0 Hz,
2H), 1.29 (t, J = 7.6 3H), 1.24 (t, J = 7.6 Hz,

3H). Internediate
63- { 2- Et hyl - 6- et hyl - 4-[ 5- (Fé et hyl -5, 5-di net hyl -4, 5, 6,
7- tetrahydro benzo[ c]t hi ophen- 1-yl)-[1

T%r @pl\g ‘%’rﬁz g:fralcﬁ'@f‘] : gpq%%l@%‘?rﬁ:jfgltt@mf%h&’i 9 ga ié}glntatrghlédro 3-thia-
)Zv"gg) bgé a‘{]’r’rf]ét’rgmeﬂefkﬁc%bobe%d\@crdté?h ést8r4§1'0 8.9, WA niméa1) in ethanol

rmedi ate 7 a Asolu ion o

290(@L$ajsﬁiytlﬁmofs2m rad. | Liotb f@Qthynl)dissadder. t Eie sgspdting anixture is

sfe af 7SRRI Saclde b R ed AR WBtey fastf ot pg. solution

|s(e3@r‘éct‘® thle@lrmemrvi)th iDC et (haBQ’nLI Béfdﬂé_t)rslai‘:rdrfmtceﬂH 3 by adding
W th N HCl .in isopropanol

C'mco%;idr dhetaqigifiag )&QH’[@F] S Q)Etﬁcrt%@ tWtceGW(thf%@Nbflzq)f?5oTW@} These
séEdﬁH%ﬁtr%&fdér]euESr%bmoE% St#Led Ber NRLSE? S0, $bted YRd2Baporated to

extracted twce Wt e organi racts are
leaas liealS baR)- 1S R-triNetigds! , $abiba- tntrahydrcee thieecydidys6palalpentalene-

SIS a0t FH0 O e VT seid; oS! i 5.8 e, 11" = 223.00.
@NMﬁi‘g@ﬁg 25400298 tH, PAPIABS EAJQ 9. 8MA1YH, 2.39 (s, 3H), 1.91-

1.8i7r(et, 12H); $1Br(lszH§),rO)ﬁﬁt($r,)6H)4 5, 6, 7-tetrahydro- benzo[ c]

t hi ophen-1 -yl )-3-oxopropenyl] -

2-et hyl - 6- et hyl - phenyl }-acrylic acid ethyl ester (634
Al@mnafgaly ai ns t”ﬁé@%a g 1“(‘9 tﬁﬁ’fétﬁ%pp'i‘g'5[&-te°t%¢fr¥]ﬂﬂ¥-b-thia-cyclopro-

ester) as a colour] =1.32 n, [ Ml
pa}[a]:pem@eoa4 @rbwmylw acmdus |a130 obtained by the foIIowrng procedure To a

Qjﬁ %’bbﬁ%ﬁ UE}_ g]g@&h)élgﬁmtmrdlf #n“é’trh%HS P4>60 mL? a Solutron o? mercapto-
acetic) a&dOérhypre@,mngﬂAJ 64-gt hyd rﬁmasﬂat hvletrr&rfany(ub At Mblgdded The

aci d ester (630 1 ) in ethanol

sqtutjon is @w@@bf@é |5cmlrblr>efpas o3 Zﬁf@ a@ -Chtpye #E)- ethvhélene)n@rS dimethyl-
oibydBt-Dri B Gl b Ong, "Ep2 ) B Shiieiarqd, Mo HEf is added

difobliy. Ekhen§blutivnl bedemesl! slightly Qr‘/arhh(iacffprbk r@(D?E))I @nd turns orange to
evaporated. The residue_js separate Ll
br@yn éﬁ me REPGHRItate FRIMSadirEng 6 qoqtt;rugp@ rt for 1 h. Then a solution of

sc?tgr X ? @f‘ifﬂ?ﬁ(ﬂzrn %fﬁarnof HORATEL Red: Rpfiy ah8th&Mixture is
heaytb&i 18- 7®€6rfpr dplyl A-2N eqhgbruﬁerm:tfhyor—bwmw ipaddedrand stirring is

oG irea A E T o 2dhiasy R Eers Tdtbouk 3758t fhestdertis removed in

v%c?fo'vﬁre FetainthgZRixdurd is ldititet with 5«%%:4@50%L)Aaﬁd>le%rré&ed with DCM
(280{ ;L)) 3-Tie, Brganet éxtracd- isr washed omacenywitht, 5., aq.t £tQGaimL). The

drobenzo[ c]thiophen-1. .. .

e piR8E SleolisaYFR S Rsgified. e g AN A Gk 37 giracted three
acid ethyl ester (340 ng, 0.668 mml) in THF (5 m ),
methanol (4 m ) and 2 Nag. LiOH (2 nL) is stirred at
rt for 2 h before it is diluted with 10%aq. citric
acid solution and extracted with DCM (3x75 nL). The
conbi ned organic extracts are dried over MgSOH4,
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et hyl -5, 5-di net hy

-4,5,6, 7-tetrahydro-benzo[ c] t hi ophene-1-car boxylic
W@eiod/1806ahpl es 9 to 12 The fol |l owi ng exanpl es BECEIB2006/050850

prepared according to Method and starting from 3-

i sopropyl -5, 5-di nethyl -4,5, 6, 7-tetrahydro-benzo[c]thio

phene- 1- carboxyllc aci d: Exanple 13 5,

rrethylsulfanl 5,6 ,7-tet
tlmaﬁy\ﬂhhdy 9’6\3{139 ther {330t 'ﬁhq;g;g%u@extgacgglaée dried over MgSO, and

YRR Rerb BRIV AR0 Y BB &Il 1PEBRiffle, fitered, washed

withe talaiglitionkf acetonidrile, zﬁqd?dtlexﬂ uabgd higrhowarcunlne td bivepthertélelcompound

-car boxylic ac rding to Method A, LCG-MS: tR =
(1%@79}% 5 o fefod 16 §510s: quﬂammmcs@rs) 7 d 6.96 (s,
5.88 (t br, J =5 Hz, 4.69 (s, 1H), 4.45 (d,

J—59Hz 2H), 2.95 (t, J—64Hz 2H), 2.44 (s,
re@H1.S,8Rp2- [(IsChIZ)H)) seth-(B)-ylisleneHp, 6- dlrﬁetk(yl bigyelof3.4.Hhexan-3-

le 14 5,
Ooﬁ%wwé%ﬁ% ug?"?)’gﬁyf-4 5,6 ,7-tet

rahydro- benzo[ c] t hi ophgpe- 1- car boxy¢Hgaci d
4- hydr oxy- 3, 5- di net hyl - enzyl am de /i s prepared

startingfrom5,5 di eth CH;
nmet hyl sul f anyl - i_ié ‘= benzo[ c] t hi ophene- 1-
car boxylic ac:ld acc ing tg fod A, LC-MS: tR = 1.

12 min, [M1 ] =4 18.2; 1pNEB/(CDCI3) : d 6.95 (s,

2H), 5.89 (t br, J =5 Hgy/1H), 4.75 (s, 1H), 4.44 (d,

J =53 H, 2H). 2.90 (t, J = 6.4 Hz, 2H), 2.43 (s,

3H), 2.36 (s, 2H), 2.23 (s, 68F, 1.55 (t, J = 6.4 Hz,

2H), 1.40-1 . 19 (m 4H), 0.82 (t, J = 7.6 Hz, 6H).

Exanpl e 15A solution of 1-(5,5-dinethyl-4,5,6,7-t

a)qTo @gdspler’@cnz of ¢ E-Bicapdren{sl gy D)6 atmpan@@dccbs (8@ @9,0.8 mol) in

l hydr ox 3, 5-.di net benzal dehy

walST 1O60GTLL ENel FissEy) (BHDeTha ribIaqUeRONART O GRHGO R 142 g, 0.3
I

i, TREPHRRARH) siredok: o 1o dlfeh My G S50yl oxvacta

wiindiietkyIretbee (b0d trih) dille¢ lmydaret fwtracﬂ'lsemasmwdhemtea@xmoo mL)

anisyas“e&@%@%ﬁ%hﬁbmaﬁ% AyobRasBll TE spBient s removed

urﬂyé?r oL@ RbsRhrdt ik WHeh &aMe tHBRUEICMsTBAIfEY: 1oy column

0 give
Wovatagraphvtwmmm gebelmtingtwitthpexanalEAz4] dptiieldpi 8BR,4R,6R)-4-

oo 2 Pt Bl ptee T TR B R e SR8 4l H e

(G381, 2534_@@@@ Th6A16@ Hi 9R)05.48-2.36 (m, 2H), 2.20 (dd J = 10.0,
1-(§, 5-di me 4,5,6, 7- tetrahydro benzo[c]th| ophen

14.¥IHz,3tH} -1 Mdr\’iﬁ(vnsm) dl.B8t(ayBHphLARI(3- PHpEAB e, $H)L 0.90-0.80
. 60, 4 jnethanol ( 10 M ) is treated with
(%dﬂ@’@@o:%%ﬁ’otﬁbd) and the resulting slurry is

stirred at rt for 4 h under 1 bar of H2. The catal yst

is filtered off and the solvent of the filtrate is
blel@goseluiéen ob(1H.38,4R,6R)-4-bromo-3,7,7-trimethyl- blcyclo[4 1.0]heptan-3-ol

5Ky 1 PR o P o A RSB T 1 BB a0 (1.

g, (Ol@%nmbl )aFha resultiagrstispenionx@ngtireed 4t triofo? 118 hooefore it is filtered
sol utj on

VTGRS o e ikt i, €vaporateck Wy fe6UIBR PERSSLFR: B sAmaining sold

is (d‘%mﬁ%c’ﬁ ﬁ‘% 61‘51 m1g||0§t}ﬁie?’ égg';p pgﬁ% |VP{%%§| \Mtﬁrv?é’t@F‘ 1%gg_m|_). The

ongadid €xares isrtri¢d ovbeNappOe@ndahe salveylt & ren‘gomgbmtva(m to furnish

i b abalochyt iRl I heed g efiogbng bR i as 2 pale

for 16 h. The reaction mxture is separated by prep.
HPLC (Waters Xterra, 5mm 19x30mm gradi ent of
acetonitrile in water containing 0.5%formc
acid).Product fractions are |yophilised to give the
deS|red products as a colourless re3|n or

. o ~ 'Y o Y 4
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of the filtrate is evaporated. The crude product is

purified by CC on silica gel eluting with heptane: EA
W@ 2008/1033i ve 3- (4- hydroxy-3, 5-di met hyl - phenyl| P€T/IB2006/050850

-(3,5,5-trinethyl -

4,5,6,7-tetrahydro- benzo[c]thlophen 1 -yl)-propan-1

one (1.80 g) as a pale red foam LCI\/IS tR=1. 15
|\4+1-35727 1H NWVR ( CDCIS: 6.85 (s, I—?
yeilog\go HNWR @3[@6%289@8@12‘701@1;1 )0 2- 124 @@3(({11 QIFI|) 82 (dd, J =

Gons b 220 g B85 b,5, 150k T

sol uti on of 3 (4 hydroxy , 5-di et hyl - phenyl ) - 1 (3 5,

5 trinmethyl - ahydro benzo[ c] t hi op
c)- yli9 Epr%qiwﬂpm Oforile( 085&5%6 Gsdlmﬂﬁbwblphclpg’obpﬁwh%yl )-ethanone

t
(3 By Bjad ntfiIncoBhafrod fHEN'is, Badga Mook m LR, 888RERE ORI tia (77 g,
Osdiﬁenrhog ih5Ponions.) Taedgaﬁ‘eomﬁmm(wre issstgtek ah r’afor?ﬂ@h‘ tefore it is
5 h, then at rt for . actiqn mxture is
W@%fp)%q WIBD BN Boep Quinlgr ShaasasOlinn S sxtastan back with
ﬁg%ﬁo Ril)aGRE rﬁ&h%& dr aH‘@té&r 2 ridg &rdé/ﬁllgSO4 and the

C aC| Pr oduct rac Ions are yoph| l'ise
sajvarai 1181eredﬁ:s4e|decun pvanwnctte iwnahczaceml aed l(bS B8, BR)-6,6-dimethyl-

b%el l ﬁ% s eﬁ %g aat@g a(Eng )q;llovwgo Ié'@\ﬁh(%a 6 494
& 0 2952 8 7 b
% 'J g%ﬁg"%kﬂﬁpo“ﬂgs gng? ﬂ; 89(7“% 7%'1}7‘ 274-|’511§2%33 {5 (m, 2H),
096(3,]3H)'D&3(—&3Hz)l—|) 0.97 (s, 6H). Exanples 33 to 42a)
A sol ution of 3-(4-hydroxy-3,5-dinethyl-phenyl)-1
-(3,5,5-trimethyl-4,5,6, 7-
d)t &l rs@hm@hoop%éﬂ& C:}téla' @I@@Sﬁh 6%’ B)mrﬁbﬂm-'bmlycto%@q d]RER3-yl ester

') in isopropanol

(aﬂa&’jﬂ(%%rmmoll) & etheaok 7Ol M) éaoﬁr@aiedrvwﬂyaﬂ\i Ag. l@@% (/00 mL). The

iRy ST LGP L Bt b Bt LG0Tl elPlpn witn £

(23@50 ralk). TReHEEMbined Wrpanicfextiaeyedrédiris@ibees MYS@Hany evaporated
04 and evapor ated. The crude product is gurlfl ed on

top@'é‘ﬁ (19.35.pRa6:6- ORWH?WYITBM’@'@@ Jnexan-g®! 4248 9) as a pale yellow

o.?*gﬁgl@tgﬁ CBELY: h@# 2?(('@ §P>7’| MetdpxY3 ANeNYY )i 4o (m, 4H), 1.23-1.20 (m

2|H)eto'g$1ygir3];+ b@rBZIO([sCBHI)]I ophen-1 -yl)-propan-1 -one ( 135
ny) asayellowml LCGMs: tR=1. 19 min, [Ml] = 4
13.26. b) A solution of

o1 T4 Y PP b bl rdmeX(g0HhL) BRLOEN RPATHI i added CrOs (50 g, 0.5
mé|)5, Ghé- t mixtadey diso- sterreb[ édrt b ophlan L‘lefosé ) {18 GS%R)ls 6-dimethyl-

-one (7 , 18 in e hano s.tr
iy EIRLa @ TRar chP] Be5 i 08 (B3 dy 208t SHFUTGAfR F@MiTved at t for
2 %adrﬂgfrHe?m)&QFét %'d?e?: BJC@E@AW%A bﬁ{féél ‘il‘i %Iﬁgéooﬂﬁh BV (100 mL) and
wagiaart with EthaaurféCI (Bn@Orrela):followm It sate ags NﬁHG@edolatlon (80 mL).

TiteuseoRtztsy o Resaseys it uriNaRD £ 8ag Solvent is removea in

vaeRt Pnhivel (18 5R)-Ba GmeRNLERERI6]8. Vo pExhRIIb e 261 é’)pa‘é)yellow oil.
g| ve the desired products as colourless to pale yello

Héﬁ\r'llﬂs(CB@IgplﬁeZ& 246dhyt2kdyn 2019-2.11 (m, 2H), 1.34-1.26 (m 2H) 1.09
Fﬁﬁ ? thyI 4,5, 6, 7-t et rahydr o- benzo[ c] t hi ophen

s@ ?é bne ( 1 .35 g, 6.07 nmol) and

S- chl or o”- hydr oxy- - met hoxy-benzal dehyde ( 1 .36 g,

7.29 mol) in ethanol (30 M _) and 5 N HCl in

i sopropanol ( 10 m ) is stirred at rt for 120 m n.

The dark solution is diluted with diethyl ether (200

m ), washed with water (2x200 ml _), dried over MgSO4

and evaporated. The crude product is purified by CC on

silica gel eluting with heptane: EA 7:3 to give

3- (3-chl or o- 4- hydr oxy- 5- met hoxyphenyl )- 1

-(3,5,5-trinethyl-4,5,6, 7-tetrahydro- benzo[ c] t hi ophen-
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To a red sol ution of
3- (4- hydroxy- 3, 5-di net hyl - phenyl ) -1
WO ¢®pB30®33 ri met hyl -4, 5, 6, 7- PCT/IB2006/050850
t et rahydr o- benzof[ c] t hi ophen-l? gYl)-propan-1 -one (200
ng, 0.509 mmol) in isopropanol (8 m _) and 3 N aq.
NaOH (2.5 m ), 2-bronoethanol (254 ng, 2.04 mmol ) is
added and the mixture is stirred at 70C for 20 h
B_é’f%ﬁés%ﬁftﬁ*%Pf HéHt(lsgﬁ rge @fbﬂm&'%’aﬁbm'fl%ghmh@?o ey, washed

w he m xt ure is d‘% |[1rdd5‘>9arii ?Hﬁﬂq]&l%d Eejrr%gndf %etcéeg (222 9, 30

mwaﬂheﬂqw?:bpemlen |s'£§tereﬁr (mnﬁgmlraaégt |a$1dda|sm:llutedtnelo(f]I (1S,5R)-6,6-
. an ate The cruyde oduc .is.urii n

dlgﬁ-g I%&af@@e%p@ﬁ ?i’é%t(g@ mnpo d”gﬂ L% IS added.
Tﬁ’e [ré’va&idn%@ztdre( % &MFHcPéV 63"(‘3‘%lé}m§ht Wﬁﬂ%uf&“%ﬂ 6%@8 onto cold

-trimeth t et rahydr o- benzo[c]thio
10_00 gdq) cutpccqnm s;bluttme 15 1r6D) rayd axtractgdlwmlw IBCM 3x75 mL). The

or@éﬁa e°.>5tract§i aée g\@spgd vgmg_WfJf%r] ggeé 1q1{)er I\@g%éH(a&gR%vapoiatgd to give
cr(tlae rh%mld’f (1R721h 15@) é@catshm é’xdﬁﬁethg:l b|§|§7&l053'31 @‘_f'hé’xa?ﬁ@ -one (2.45

g mntalnséﬁomne Jas:a‘dabk Mguo\gmpu.oo ng(vtR (6RCI) Eﬁa{h@I ddd, J = 7.3,

1%8(@ ,h@a{,%}i?%ﬁ' oﬂg%yg QpSndH: 172 (d J = 82 HZ, 1H), 1.40-1.20
(m,(2H)5.1209 (d, B8 hyI814s53H).7-

tetrahydro benzo[c]thlophen 1 -yl)-propan-1 -one (200

nmg, 0.509 mmol) in isopropanol (8 mM ) and 3 N aq.

o3t e HpoYe JpUOT BT Pog 5f0 Byl kb spline (4.53

g, arDiirasl) pekt Con Gf m8) v enepsfopanab rilyR meated t@%m@u’o) 1 h. The
IS added Stirring is continued at 70C for (18 h. The
mistyieu e coaCRftrated and the dP@‘ﬂﬂ,‘Pg erteﬁdueaﬁd%w@é'v%g@@éﬁne The
r:
pde}ﬂ\;[gﬂ%‘rf%%jgga t%ﬁ% Cru%”r‘e?n F‘M’]@treh@ug ul%:I% c8Y SrM%dw&pentane
Jeatang fractiem ane cEmblned and @)noentrated to Ieave rac-(1S,5R)-2-[1-

ch%@'[f%t%h@ Trgosl s B HaRioHyfheranaotia ?h%néL@ﬁ brownish

0|iL Tﬁfé )mat%ﬁQPl%ndéed ﬂ’ﬂﬁné néZtost@ﬁ)wﬁﬁOLﬁ Mﬁhbp‘fluﬂfléatlon LC-MS: tg =
= 451 . H NMR

1oz[mnn3):d685(d J:18Hz 1H), 6.70 (d, J = 1.8

Hz, 1H), 4.1 1 (t, J = 5.9 Hz, 2H), 3.97-3.90 (m 2H),

3.84 (s, 3H), 3.08-2.92 (s, 6H), 2.55 (t br, J =5 Hz,
(1%1@5al2) $3 ’é—ﬂ'nrﬁé%yl-a ?a95(‘§arte¥@h d?oQ@tKlﬁ cyblcrpﬁ) Baf#pentalene-

2H), 3°(t, J =7.0 Hz 3. 97 . Exanpl es
4- &erl@@n I$BIeTQ9can@@urm obﬁtrbﬁture 11)

3- (4- hydr oxy- 3, 5-di net hyl - phelné(l)-ch

-(3,5,5-trinmethyl -4, 5,6, 7- :§{
t et rahydro-benzo[ c] t hi ophen-1 -\ -propan-1 -one (8
ng, 20 mmol) in isopropanol (0.6-4) and 2 N ag. NaCH
(0.25 nL), the appropriate alk g agent (as
chl oride, brom de or tog%kate added ( 150 mmol)
and the mxture is shak OC/for 5 h. The reaction
mxture is separated by prep.\HPLC (Waters X-terra,
5mm 19x30mm gr adi ent of ace?onl rile in water
containing 0.5% formc acid or O. 7ﬁA>d|ethyIan1ne)
Product fractions are Iyophlllsed to gi ve the deS|red
products_as a_colourless to pale | ow I esi

AlSpapian PEate. SlEkarpraeores®) @”@d'&*ﬁnﬁ B dimaihyigpicyclof3.1.0jhexan-
3PP ERLG 270 DR o daR00 Soli ity ps 740 mo, 648

mmydl) ipridtfan37 mbhes (t@&beddyitt 2500 agniNgdOH n(1i0s® pnlopalta resulting
(5mM_) and 3 Nag. NaOH (2 m ) is treated with

epi chl orohydrine ( 1 9 1 ng, 1.53 mol) and the

m xture is stirred at rt for 4 h then at 50C for 6 h

before it is diluted with diethyl ether, washed with

sat aq. NaHCOB sol ut| on foI I ovved by vvater dri ed over

A NI~ A o o o o,
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once with 10% aqg. citric acid solution and brine, and
the solvent is renoved in vacuo. The crude product is
weosfidead by filtration over silica gel eluti nRCTB2006/050850
DCM to give 37
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[ c]t hi
ophen-1 -yl )-3-(4- hydroxy
3, 5-di et _hyl - phenyl enone (2.40 g) as a
mg@lpredls BhLrRe: Vigeroushy gp,fﬁ)rnZ IpMApo het” pggon @f th_maqqm acid S-

%Pg}’ll %Se?(g(ﬁ)l (fSTJﬁﬁToﬁ %"7%221 ﬁ 7N%O%|7 %mt}js added and

stWriﬁg iz cotifiyed2foB4 BsThé%h‘&actEmZ%lmne i8Hjiluted ith(@ N ag.-NaOH and
e%';g%g%g etmé%vglgh f}?}p% ggé 60@%’ni03 l_e?x’tra?:’tsgS?ar(g Sc’:iri(ésdl_bdver Na,SO, and
e\g)a heﬁﬁjh%?g@@?ﬂﬁ@%m&/n Bil?s BisSoh@bNANYH BPRE ehelitdlted with 2
N ragd NaQH 335nk). isehyixtyiedayiepien tp8ddhéor(Lhaefore ibissdiluted with 2

N e A BRERgtba i D, Pnd GERES erblierarariashqver NazSOx
arﬁ@%vﬁbdﬂa%cﬁ THe §Mderﬂ5t%@u§i is" purkfrid 6;8 pPepJHQPLC]{F&Fe'ﬁthenex Aqua

The m xture is Itered and the filtrate i s evaporated
3@)@75gmyre gradient 10 to 95% acetonltrlle in water containing 0.5% formic acid) to

glill @ﬁ%@éﬁ ?152 gﬂrﬂgtthw 1%1 éSg tgtréﬁ);cfrgrﬁlﬂ'ﬁé) 09&869& B!i al]%entalene
4¢b)bo’3nt% Ioem ongy)- 3s = Browed byl Lmlwl t)q propemih, [wne +CHgCN]

iSZ a brown oil: LC MS " 16 mn, M ]
245371 'h N\ARE@A@Is)asS 8eG tddml F&. 8 é%BUHZOthfz 68 (d, J = 18.8 Hz,
1, A1 ) B 9, 915 & bR Gk calgpneol el

(4- hydroxy 3 5-di net hyl - phenyl) propan 1 -one (11
in |s;$ropanol and 2 N ag. NaCH

(108 BNy A - o BOEAR- bl s A Tolg ARy Dt
oflBostal 8 R SHe Al BoX atidihel oRERdor GG )

for 16 h. The reaction m xtmoe iS8Hseparated by prep.
HPLC (Waters Xterra, 5mm 19x gradi ent of
acetonitrile in water containifg 0.5%formc acid).
Product fractions are |yophilisedto give the desired
products as a colourless to pel | ow resin or
JR(2DCI 3) : d 6.88 (s,
0-3/76 (m 4H), 3.09-3.00
-2.67 (m 3H), 2.30

| yophi |'i sat e. Exanpl e 68 clH
2H), 4.1 3-4.03 (m 1H), 3.
(m 4H), 2.96-2.88 (m 2H),
(s, 2H), 2.25 (s, 6H), 2.1 4 (t,\J=Ntb.9 Hz, 1H), 1.54
(t, J =7.0 Hz, 2H), 1.27 (t, J 7.6 Hz, 3H), 0.96
(s, 6H). Exanples 75 to 80 a) Aol ution of
1-(3-ethyl-5,5-dimethyl-4,5,6, 7-t & ahydr o- benzo[ c] t hi
ophen-1 -yl)- 3-
(4- hydr oxy- 3, 5-di net hyl - phenyl) propan 1 -one (75 ny,
I r q
TQ#%“W& )Su%redast%;rg o\‘iﬂ?ﬁ@e |cmgcgro dr| él\%g mnNﬁP‘h%%&xylamme
hydmt:r)loadel (208 myxBur exmal) smmemanat (4 tmlf)ois addted The5,5aR)-1,1,2-

wgghiit e b ﬁ@%@dﬁﬁgh%&feﬁ%{gl&&iﬁ'e&%‘*xceggowmle (203

gD1 oL thridn. e Q%t%%%ur‘ér is| Riridd ¥k 96r S baide MJis filtered. The

5%formc acid) to give
filBaiegisToutifiest lbwprem dvkﬁ’k@r(Watet Dﬁwwplfﬁrepll\)ﬂSlms 30x75 mm, 10% to

3-et th et r.ah n

9%‘{“ ﬂp%taﬁgﬂlselm W%'{E rcéaiéﬂ{hlfg 8@6} .,%}’ Igge) %o give (1aS,5aR)-N-
hmbsaym | €35 m@myrm ié?s,fﬁivtetr’éhydr:b—@ih@d@/clddkﬂ)“éa[h]pentalene 4-

427.41 . b) A sol ution of

3- (3, 5-di net hyl - 4- oxi r anyl met hoxy- phenyl ) -1

-(3-ethyl -5, 5-di net hyl -

4,5,6, 7-tetrahydro- benzo[c]thi ophen-1 -yl)-propan-1

-one (6 ng, 15 Mol ) in ethanol ( 1 M _) is treated

with the appropriate amne (>4 eq.)- If the anmine in

addl tion cont a| ns a car boxylic aC| d functl onal [ ty,

. I NN ~ N A AL Y. N a
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yl)-ethanone (458 ng, 1.62 mol) and

3, 5-di ent hyl - 4- hydr oxybenzal dehyde (251 ng, 1.67 mmol)
w0 pooettbmgmsdl (5 m ) and 5 N HCl in isopropanol PECBIER006/050850

m ) is stirred at rt for 16 before it is diluted

with diethyl ether, washed w brine, dried over

Na2SO4 and evaporated. The crude product is purifi ed

by CC on silica gel eluting with hexane: EA 1: 1t
czgg%amldlne (200 mg) as a colourless solid; LC-MS: tg = 072 min, [M+1]"
2§ 65 5-di et hyl - 3-net hyl sul fanyl -4, 5, 6, 7-tetrahydr obenz

[ c] t hi ophen-1

-yl') - 3- (4- hydroxy- 3, 5-di met hyl - phenyl ) - pr openone

el I Si I\/H

Meﬁhar%ﬁfor?ﬂ%qm e ey 131 g yimetzmg] Step !

7.26 (s, 2H), 7.1 1 ¢6d, J = 15.2 Hz, 5.03
(s 1H) 310(tJ:6§ 2,257(s 3H) 2.35
(s, 2H), 2.29 (s, 6H), fm%@& 6.4 Hz, 2H),
1.40-1 .22 (m 4H), oss% J—,ks Hz, 6H). Exanples
83 to 89a) To a solution of
Tﬁe[tﬁsfe( go?‘}fibmi&i%ﬁﬂmewr)ad%cﬂlomrﬁ@tthw pfoveatds Liven in B. Xu, A.

rime

Swp@ees 7Ct Qrﬁﬁ'lwm%ﬂ%reﬁzé:[ Grealinphehbeng.y- )Sqingiava Cattaneo, M.
130 05325 1pp! N L b
(g%(ﬂl A (?)%Srb S: 3\ lﬂﬂp mddﬁd e N B N. 18isthetbed¥t, R PEBOK, K. A.

JaldbfsonyUcIWbderen*( @5((2002) 5631- 5909mo|) at 0C. The
reaction mxture is stirred at OC for 30 mn. The
reaction mxture is diluted with DCM washed with 0.1

EXsRtie NaOH fol | owed by 10% aq. citric acid solution,
dried over MgSO4 and evaporated to give

met hanesul foni c aci d
2-{2, 6-di net hyl - 4-[ 3- ox%@%w 5-trinmethyl-4,5,6,7-te
t rahydr obenzo[ c]thi ophen
-yl)-propyl]-phenoxy}-eth ester ( 165 ng) as a
yellowoil; LCMB: tR g ly mn, [Ml ]+ = 479.26. b)
A sol ution of methanesul offi c acisgf
2-{2, 6-di net hyl - 4-[ 3- ox0-3

3N, Batri et hyl -
4,5,6,7-tetrahydro-benzol c] hi;;u_&é@l\m//F
-yl ) -propyl]-phenoxy}-ethyl 8ste is treated
Wi th the appropriate amne (>4 eq.) and DI PEA (>4

eq.). The reaction mxture is stirred at 75C for 7 h

before it is purified prep. HPLC (Waters SymTe ry C
and 1@%%10@”%4 oo (4.2 601 2ol hydroxyiamine

%
IR 823 1l A PR 1508 10 RyEN Bl 80 mu
stBted at 86°@)fol @7ah dmfate dris cp‘oured onto water (250 mL) The solution is

ac@%eg(bg( Q¥$h§ﬁ4\l/\f pgﬁ@f) 7§ 'mL) Hgt |9<¥ac edeoXcg with DCM (100 mL).
THe 5q6laZ/eF i%t ESQQN&H Qnt'ﬁef‘ Rpé&] N%W@‘mllaﬁbbx%@%‘rgﬁe 2 {imes with

- one and
DCH ](3515ﬂ) mL):) Ege rm'graplq gx’aialctedaﬁeetdnadeover MgSO4, the solvent is
sulfon IchI ide (0,04 0..49
P ERY i 304 PBsitle I8 et oo S VAaFim Yy 1eakE N-hyaroxy-2.4-
dlﬁféﬂlﬁéX)DBema?ﬁldfr% (1535id) Weed baigd sBiM Leagbetk wid.68 Onik, [M+1]" =
agq. NaCOH followed by 10% aqg. citric acid solution,
1%?1éd over MgSO4 and evaporated to give
nmet hanesul foni c aci d
3-{2,6-di methyl -4-[3-0x0-3-(3,5,5-trinmethyl-4,5,6,7-te
b}t r/ahywbrtohﬁrufO[N hi/(ﬁdmixyfﬂ]&mmethoxy benzamidine (98 mg, 0.50 mmol),

(159300 D1 2 iRy -1 RS panusafiaro- Wi oy dobrGmiSipertalgne-4-

0B 458 1) PG BSEERT TETEF LS 0.5 o an DiPE (o4

4,5,6,7-tetrahydro benzo[ c] t hi ophen-1

-yl )-propyl]-phenoxy}-propyl ester in DM is treated
with the appropriate amne (>4 eq.) and Dl PEA (>4
eq. ) The reactlon n1xture |s stlrred at 75C for 7 h

o o o 1IN N “AZ 2 ~ . ~
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mmol) in DCM ( 10 m _) and DIPEA (0.1 O M _, 0.60

mol ) is added net hane sul fonyl chloride (0.04 ni
W@2006/100583 ) at OC. The reaction mixture is stiPEEIB206/050850

OC for 30 m n. Another portlo:gvgof nmet hane

sul fonylchloride (0.04 m _, 0.45 mmol) is added and
stirring is contlnued for 20 mn. The reactlon m xt ure
is diluted wi dwth 0.1

Mo Bl B WDW/&%@L c'ﬁtéi’fi“@da%ﬁ d f@bﬂétmﬁh th%ﬁ Iaéd 18verfor 1 h. The
%QF@ gﬂ?@{%\’%&%?@(e&b %t@d Y& pPEy. ARSS YutiRBhtorA@Hinomenex Aqua
75x300mon,3gra8liemt withr aoeibh;thleAuﬁteﬁ cﬁﬂtaﬂamlngqu/ﬁl?/oofdvm abn:ib tto give 3-

22%17% ét%gxyé%p@ﬁ [ﬁom %éa%e"nﬁj %y ﬂrmﬁetﬁ ,W%t géti mgt_rla ygra-3-thia-

cy'f_c\,?o%répﬁqa Fant4lend- xg){?@ ﬂFxé@hQ@lBe?@ ﬁ@z'é‘s 8%dlourless lyophilisate;

ro 6- net 3- 0X0-
L(E{MﬁetRhyh ¥, @jrg, [IWI-H1¢*’[=E36§5dIﬁ) HeiZ6] (ﬂﬂ)@lg)];ﬂmﬂgl(d J=8.8 Hz, 1H),

6 B KT N 2 e e ) B e sl 58 o A R, S 874 (5, 3H),

Th_e r t Li t M7
o s e e e TR

(M,2HR X518, Shih 0.63 ( 0365% acetonitrile in water
containing 0.5 %formc acid) to give the desired
product as a colourless |yophilisate or resin.

EfXampe ©s 112 to 118 a) To a solution of
1-(3-ethyl -5, 5-di rrethyl 4 5,6, 7-tetrahydro-benzo[ c] thi
ophen-1 -yl)- CHy
3-[4-(2- hydr oxy- et hoxy) - 3érdl nmet hyl - phenyl ] - propan- 1

-one (255 ng, 0.61 5 mol THF ( 10 m _) and DI PEA
(0.29 nm _, 1.70 mmoly.d.s ed net hane

sul fonyl chl ori de (0. 09 1. 15 mmol) at O0C. The
reaction mxture is stirPed\aiN OC for 30 mn. The

reaction mxture is dilut edovvil et her, washed
with sat. aq. NaHCO3 sol uti o‘eroIrlspy 10% aq.
citric acid solution, dried over NA2SO4 and evaporat ed
to give nethanesul fonic acid 2-{4-[3-(3-ethyl-

4, 5.6, 7- tetr dr o- benzo[ c]t hi op

5 di et
T8 prameleats 63 e, Issar%eifmwd%gnwy}ouwm 188289, 252 mmo)
foE ﬁ)&%ﬂw hﬁ@@%ﬁﬂ%@ﬁ@i@%ﬁé XES Y ghggés om'l';hea(szlu%pensmn s

strdct §¢r33Q Iniet belord,4- Bydhowgbénleon&ltrllé(&% g, 72 mmol) is added. The

trahyd b
i S ST R i 306 SBIVERE fyevammentesanckinyesidupds aciified by
adidﬂn@'fN' gl HBRL BRe WollliohNe SRRICA hillce ith RO 0@%]_2 The ag.
DIPEA (>4 eq.)- The reaction mxture is stirred
|aY5ICIS‘ basifieth byeaddiagisolidNadCiQsi ddnebgrogueppradipitates, is filtered off,

wheBRE i V! Ao 4Ty A iTog SRR Amising (7, 9) s a
br@WﬁsHQ@ilcﬁéﬂ'Nlﬂﬁm QMSO)ﬁl% @5¢$éom ), 8533 ksqut)l Viggay @2 (m, 2H),
or resin. Exanpl esl o a solution of

6.74(&B681 myPHy, 568i &B@H‘Iyl 4 5 6, 7-t et rahydr o- benzo[ c] t hi
ophen-1 -yl)-
3- [ 4- (3- hydr oxy- propoxy) - 3, 5-di net hyl - phenyl ] - propan- 1

by N\ (24plibn 0. DfS NMMAS 58R)-THE24rid@thyl) , eang HaLtBE%hydro 3-thia-

(0.26 nL, 1.5 mol) is a ded met hane sulfonyl chlorid

cxodpmgpa{@]pelnte@nmﬁop@rb@wbtaqmdSrEé)a@u.b‘h?fh mnelb T5TU (5.56 g,
1?5?&19@) aémg%ol %A\?E?Sg]trﬁL EP%GW%@ L\nﬂf 1P %emL)Sls stirred for 10

miva JEEB befdret4 uhdlhydj#dw&férhmrrﬁ@i%a@ 64 id, r1I7C3216m|®hoI) is added. The
solutjon, dried over Na2SO4 and evaporated_to giv

sohtion [sestiirad far dudheg30 min, formic acid i§ added (7 mL) and the solution is
3-{4-[3-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydrobenzo|
c] t hi ophen-1

-yl') - 3- oxo- propyl ] - 2, 6- di net hyl - phenoxy} - propyl ester

290 ng) as a brown resin; LCMS: tR=1.20 mn, [Ml

+ = 507 39. b) A sol ut| on of rret hanesul foni ¢ aci d

~ N — N

(
1+
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a) A solution of
5,5-dinethyl-4,5,6, 7-tetrahydro-benzo[ c] t hi ophene-1-ca
WO R@xstdiess acid (0.79 g, 3.75 mmol ) and TBTU ( BCT/BR20¢5/050850
4.1 3 mmol) and DIPEA (2.1 myq 12.4 mmol) in DVF (6
m_) is stirred at rt for 10 mn before
4 N-d| hydr oxy- 3, 5- di met hyl benzam di ne (676 rrg, 3.75
) is added. Stlrrlng is continued at rt
[

Chrﬁ@é}t%@pbﬂd mRYPare HBLE (GroauSili 120 P%ﬁqHEHoébX?mm gradient
ngﬂ eggaﬁggmgbﬁéghawnﬁfq vq er ecErA Cgi go v@r\{g X}(Lé@,%ﬁR 11,2

trineatoyleld 1 &/5, SYaxtetra ydrgBvidia- cyclopropa[a]pentalene -4-carboxylic acid N-(4-
h -1-
h)?cggggg: h)@‘rggxt&pnzamldmes eetsrt(glr (‘ﬁdéo gg %Zc? |gL]JI‘eSS 5qu| nEC}M%?tR =0.97
mh‘f gﬁlﬁ di Agt Ayl - 4- hydr oxy- N- hydr oxybenzam di ne) ester
25 as a beige solid; LCGMs: tR =1.03 mn,
[I\/H ]+ = 373 1 7 b) A sol ution of

Cgﬁgggeéﬁ%‘% hsids o 8r 7 A BRMT O BRRERLSHHN LB Rtrknydro-3-thia-

ché’rogaEé']rﬁ@dtBhéhe% BalghoRylC Nalwlr PR gddtt n%ros@tt%nzam.dme)

g in toluene is héate o0 95C
esﬁeaeéya 3 Freomant o@%@@@awbwsaswqd@t o8 489 before the

sty ol i ra et g T Plegsie e oSl ¥ nffsoved i

adbtdftrflemmetbansl ahd pariféd oy prépl BPLE (:tammr&lhvm ODS-4-HE, 30x75
4,5, 6, 7-tetrahydro- benzo[c]thlo hen- 1

M, graskenti witb aget9n¢rjlg/vgatg{ r?@(‘F%}FmEh@rWi: R@ﬂm@ #gid) s give 4-[5-

ﬁ?%%@ o'lrgzs‘é %k}%&@ﬁ AL etp%p’m 6 tH\A’;&y%&QrOpﬁ%‘igé’ﬁtalen 4-yl)-

[173 5}33X6dlazm|'ﬁ3 y|]30f@7ﬁo(|t 2 9Jg)= a% é) ddiquriids, sc2|d2$q NS: Gthl); 1.1 min,

[Mmuer%m%mH MMBCEG I 5 0% 438 4t i) 0B 046 $8m, B, 5.37 (s
ol 4B, OIS TP r T rﬁxgaoﬂeneﬁnqﬂnﬁgpm 3

4] oxadi azol

206519@(m12H1,81 dak)3H)) 0.8% s, @dnol (17 m _) is
treated with 2 Nag. NaOH (8.6 m ) followed by

epi chl or ohydri ne (660 ng 7.1 4 nmmol ). The mixture is
E)?éringrl@stgB 130C for 18 h before it is diluted with

wat er and extracted tWI ce with EA. The conbi ned
organi c extracts are dridgd r Na2So4, filtered,
evaporated and dried to gi3}

3- (3, 5- di net hyl - 4- oxi r anyl e hoxy- phenyl ) - 5-
(5,5-dinethyl-4,5,6, {tet dr o- benzo[ c] t hi ophen-1

-yl)-[1, 2, 4]oxad|azoi3e 480 ng) as a pale yellow oil;
LCI\/StR—124mn [ + 0§ 4 11.31 . b) A

sol ution of o ,)\'ﬂ
3-(3, 5-di net hyl - 4- oxi r anyl met‘Noxy Ayl ) - 5- (5, 5- di net
hyl -4,5,6,7- tetrahydro-benzo[c]thiophen-1 -yl)-[1
, 2, 4] oxadi azol e (500 ng, 1. 1 8 mol) in 2 N
met hanol i ¢ ammon heated in seal ed via

mM ) is
Te o aoowletien 5 ofi n4r[ éﬂ ag, éasmvbzav@ﬁtqm@w Smtebr@hydro -3-thia-

o/ bREM e 4 L7 24180007 % B P BBE (et P nmol) in

|36D$panblE 1 #LX tR® dundsbondmgnHIky%ﬁﬂQSQQaﬁecasnbtdmdde ichloride or
caont ai ni ng 5% f or mﬁ@ acid

mfs)é'ﬁfqadoé S T}as) %@d -NefeNAHH 0. @ fB'—baftee%%ﬂﬂ/Jr*'@ G&8R%eN mixture

[

|s’sgﬂ’ak?gggﬂl8212% 7%4@ 'l]'l{e |3e6acgon mlﬁtﬂres are )L(J)r/l?ed bgdaa[ep HPLC (either
V\(a2éﬂ@ ng'ﬁeraas Ereml M&S’I 638 H@&BOmnb.CSN& IQB°/— tb 93°/<mwater (0.8%
E éq nmpl es 129 and 130 T o
N E?M@Gﬁ ”Ef'@ %W%&rﬁl 36“5@”6@(@51%%9”7%@-”61 Q% tpefoi water (0.5%
a solution of TBTU (8 ng, 25 mol) in DVF (0.5 nL).

DIPEA ( 17 nmL, 100 mmol) is added and the m xture is

shaken for 10 mn before

1-am no-3-{4-[5-(5,5-dinethyl-4,5,6, 7-tetrahydrobenzo|
c]thlophen 1 yI) [1

o ~ 1



IH NWR (CDCI3) : d 7.68 (d, J = 15.8 Hz, 1H), 7.27 (s,
2H), 7.1 4 (d, J = 15.2 Hz, 1H), 4.92 (s, 1H), 3.1 5
W@ 200630063%. 0 Hz, 2H), 2.66 (g, J = 7.6 Hz, 2H)PCRIE806/050850
(s, 3H), 2.32 (s, 2H), 2.29 (34 3H), 1.56 (t, J =7.0
Hz, 2H), 1.27 (t, J = 7.6 Hz, EFD 1.00 (s, 6H)
Exanple 139 To a solution of
5-trinethyl-4,5,6, 7-tetrahydro-benzo[ c]thi ophen

HCpOI;I)/gcet@ﬂﬁ@JﬁbHégl(vggbe ,ngswgd PHOGHAS S CRMHS { s@ogmtgates In the

caASeh gﬁg%%{)gesgﬁ_ﬁ@%é(ﬁaﬁigﬁ" %ﬁgev fles rg%%% |8) i af'%S“g% fold TFA (0.3

mthfs agidadi el mlﬂhw@t|s@habe@&r@rmmershourrai@%rprikﬁ td purification by

The
P1&P:

over

6"

ag. NaHCO3 sol uti on.

MSO4, filtered and the sol vent

with EA (250 n

)

ol i ve-brown suspension is cooled to rt,

and washed twice with sat.
The organic extracts are dried
IS evaporat ed.

de product is pur
wi th heptane: EA
dr oxy- 2- met hoxy- p

nfrahvdrn hnn7nf

fg@sleb)
B:2 to
henyol)

1thiaop
S ERIRALE o

ji ve

1 - ¢B(rhirh- tri pMtRy! - 4

nen-1 -yl ) -
ehn-1-Vi)

CC on sid-Ms gel

als nnnnnnn

as a_hri ght yeI
- ]Q/b\§5719

oy.c! i
Exanpl ¢

d; Q¥ t
bs 140 to 1

R %sta 0P
12 The

D - wWo

ng Exanpl e arep
ples 145 T
in analogy to H

1t ﬂ
ULI UII UI

F epar ed
he OfQ5 |
xanpl e

A~y A
acTt

33 Exanpl e

in anal ogy
DWI N é&anp

L_.nﬂ\

to_Exanpl
esSHr &/
146 to 1

NDCA
HR—Gw \

D

50
10

HT N
34 3

69|
r

Ir

BTU b/ﬁ\,a\
fure 1 s =
ate 3-J

yeoH
) a
ed a

nd O[3FPE/
t rt fol

- J O,

A (41CD4eq )

| Af8lted.
fore the

D- 2- hydro
Ftri fet

- propo
| -@H5, 6, 7

nnlnlnnl

hen- 1 yDH-propan-

b

-one

10 mi n be
nyl ]

1ydr8é¥%zo[

(0.5-1 .0

rt

nuad ot
Artbet—at—t=t

——+5
befdre

TBTU (0O
anot her

Ct 1 vy b~y
Qlll!lllg
bron o
added.
is diluted

anot@
6 eq.)
hour ,

guxro|
The m
w th D

f

ic dcid (O
ture i s st
CM andwashe

d with sat

aq.
back w
over My
The cru

NaHCO3 so).ution.

The
heOtomnbi
S, fil d and
de product”™Is pur

t h DEM

o8 5

t he sol
fied b

JIutH ar
ani ¢ exXtrac
vent is ev

chr omat og

e €
s 4

apor at ed.
raphy on

pr%g. T

to gi ve

LC pl ates _using D
t he Qestr e@H2- hydr

ir B

hydroxyr
dr 80ben
propyl]

col ourl

3{4-1{3-0ox0-3-(3
zo[ c]t hi ophen-1 -
 phengxy3-Propy! ) |

ylp03
acet am
148 1H

me%P%o

R ago!

‘nErhyf—ﬁTﬁ
1.15

de as an a
NMVR (CDCI 3

6, 7-tetrda
397.16
nmost
d 691

(s412H)
(m 3H)
(q, J

ss foam annplp
4.1 9 8 H) ,
3.51 -3 (m

S
40
7.60@/@ 2.3

4. 4
1H)b§@33
8 (s, 3

1 0glgg 1H),
)9299P(m
), 2.28 (s

HA)%GSés

\L, J

(si126H)
3-(3, 5-
-(3,5,5

A E o 7

He—2H—1-—2
anpl e 1la
di met hyl - ;Jﬂiran

Ex
me
-t

—t—3
nd o
yl met ho

— =
6 lm,

ro a0L\s ut i
y- phenyl) -

E

1 I \

nronan

=, J, U, T

-one (0.

r t
ot v hys
CU1 T

A
i
T aly
0.5 Mo

l‘llf L‘\f\v‘\—l
Ut |VAS B V.
1 e

Y

2-

Fa
A\
I,

Kol

1+
JLH
|

i n DI\/ISO(

aon
CT1

+ Y
> m) t

prupar—4

he

appropri ate al kanesul fonani de potassiumsalt (3.0 eq.

)
Exanele 1
10% aq.
or gani c
sol vent

contai ni ng 10% of net hanol
N-(3-{2,

Bt

extract is dried

over

MySOA,

i s evaporated. The crude product
i schr omat ogr aphed on prep. TLC plates with DCM

6- di et hyl

-tetrahydrobenzo[ c]thiophen-1
-yI) propyl] phenoxy} 2 hydroxy propyl) alkanesulfonam

-4-[3-0x0-3-(3,5,5-trimet hyl

A IR A7 7I

is added. The m xture is stirred at 50C for 20 h

is diluted with EA (75 nL) and washed with
citric acid solution followed by water.
filtered and the

The

to afford the desired

-4,5,6,7

~~ N\
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the desired am de as a col ourl ess resin. Exanpl es 155

to 179 To the appropriate anilines (50 mol, 2 eq.)
wWareeKMGEB ( 1 0.5 ng, 75 mmol) a sol ution of PEHIRES/0850

-(3,5,5-trinmethyl -4,5,6, 7-tetjshydro- benzo[ c] t hi ophen-

1 -yl)- ethanone (7.5 ng, 25 mmol) in acetone (0.7

m ) is added. The suspension is stirred at rt for 18

h before it is filtered. ThS solvent of the filtrate

is evaporated and the cf oduct is purified by

prep. HPLC (Symmetry C 18 & nm 19x50 nm 20-95 %

acetonitrile in water con ing 0.5 %formc acid) to

give the desired 2- wpoany no-1

-(3,5,5-trinmethyl -4,5, 6,

1 -yl)-ethanone. NO\/EL T

SPHI NGOSI NE- | - PHOSPHATE- |

the invention The present s

1P1/ EDGL receptor agonists of Formula (1) and their

use as active ingredients in the preparation of
aphedmpowihare (180 midss tacefally ddeed Kvtent foatylatesd8.68 g, 166 mmol)

foBS@% r N h&ﬁl at ﬁwggg%agma@éggh%{:gg S%E]Solf O1[he suspension is
St RS :§0 A 596G H%eﬁhﬁcﬂfﬁgow sénid?ﬁ‘tn@gmbag (147 mmol) is

and their use as conpounds i np g vascul ar function
acaedl. dhe miduensdeflaxed tpraifehs thenethersuspahsioe isdiluted by adding 2

IR AP S e b S SR BN Ip R, v
b&B 14 o gy%@ﬁmgdsdlm\lﬁlq@bgm 8sttadted GvefinfBscRh DCM followed

organi sms  and substances that cause infection or
b)dif@lﬁa%f@esmlﬂi)fe%( T%@Dm%fﬂﬁ;ﬂ PE@aa | laysyserreudied ipxer NgeSO4 and

[ r.es ' r
o PR GRS |0l R BRSNS ol PheteRfine 7.9 ) as o
csloutesaseEisl; LCAMSE te ol 62 mingdhar)t snB1at4 unr egul at ed

and aut oi nmune responses can devel op. A consequence of

the uncontrolled inflammatory response is severe

b’ 9 A1 sgye of h 3

treg?rrec{dlu qrt msdél o I1d§i§ghgqg?g?nﬁmew E éﬁjﬁ 53 Netrahydro-3-thia
cmlcmyopa@nbraakénehﬁbcam»(yhn aio:ndl i B}OOI cg r €260 mnnol TBTU (4.77 g,

14 BbiiimeTond DIPER (48400, ¥4 e ﬁM%@aﬂ s slffed for 10

mﬁy%& QPB@WBW&MG%&W\?Q%‘MBthXQBeH%M%rﬁcﬁ)(ﬁ“(i% 14.85 mmol) is

Corticosteroids reduce | nflammation and suUppress
addes. iThewsautiasisatised fonjurtard windéomit acids (Gumén isugdded and the

9L R0 B bR IR QGRS U ERPHE! S0x75 o,

grReREN eWith tdteYoreiie/RiaterC eostafBh@ 0. 8% stenief486) $o give (1aS,5aR)-
Alternative treatnents include agents that activate or

1 m?otrknew/wbr(nﬁ& Sageiahyod-tiapydepropalalpapialenss4warboxylic acid
NLCTRAGRBALE OB QUERGEK Py ARG, SO BT} o[ g coburess

scﬂidgm_lo‘ Mk =y1 IOGDﬁW%MQ—UTTEI‘BBStTSEdWNMB pf- DMSO) 6 8.65 (s, 1H),
uncontroll ed inflanmatory di sease. In the field of

7.8Pdan2th) o838l (@rRraHin3tdedthob = 9 AnilBS Has pbihse 7huish Jie 18.8 Hz,
t \% n
“glranspf f‘ggl%{o éﬁﬁi %g%qegép ri 2&'@?%8%%8&9 8Sn 3H).
even mhen they are taking inmmnosuppressive drugs
Rej ecti on occurs npst freguentl n the first

Checks SPERAT 9 B ant LS. SR b 2T eRM il ios0lrahydro-3-hia-

§79] even rs afje i
ShiGRaRERReRE R 010" 3681, 5 MTsgameya-ydron-A

hydrdkytzarizansdiaee estermn@nd yg, ukled1 trompi)vie toduenaud00 mL) is stirred at
protection against rejection while mnimzing side
effects. Current standard drugs used to treat the
rejection of transplanted organs interfere with
di screte intracellular pathways in the activation of
T-type or B-type white blood cells. Exanples of such
drugs are cyclosporln dacllzunab baS|I|X|nab

o o L™ N Y T L
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15

endothelial cell layer function associated with S
1P1/ EDGL activation, nmakes suchconpounds useful to

wo e@atioassontrol | ed i nfl ammatory di sease and tRCT/IBR0@VS0850
vascul ar functionality. The cggpounds of the present
i nvention can be utilized alone or in conbination wth
standard drugs inhibiting T-cell activation, to

rovi de a new i nmunosuppressi ve therapy wt h a reduced
‘S‘Wp@ﬁ@“t iy befareithe selveshss neevashrpde@dueed Paprsarer The residue

rs'ocﬂE%kﬂ{?éd‘ﬁ’rPr[félﬁ' A plRhiédby o Eé'l Lk usg@rﬁatog@gwﬂ?%ﬂr&asger eluting

e present rnvention Pnation
with thexaad e &: tlds aives 206- dtmetdyt—rl%re{xh aSybaRp$ Uptrreetoyl-1,1a,5,5a-

te&rt%ﬁ&ﬁ%%ﬁ%@af reRRlE IS a4 et sAer hahanol (15 @
ad & arnrges%né’oraf qenyTRIE 2955 AR BePrghen dORREoDCL): 5

ard i m’runosuppr essive dr’ The obsef vati on
7.6 (6NPlHp VL0 éndidih el 1a(dd; &l + 519337188 Han d Hi oimgés(dprtl:a‘[&as Hz, 1H),

248118 SHIb 2682 CorRbDR OS] 8% hrabbe  VsBuPk). FaAde: 3

The nucl eoti de sequence and the am no aC|d sequence
for the human S 1P1/EDGL receptor are known in the art
Exanpéese1pablli8saredi2Dio2yy. : Ha, T., and Maciag, T. J.
Bi ol Chem 265 ( 1 990), 839%@?31 3 WO 91/ 1 5583
publ i shed 17 Qct ober 198'¢ 99/ 46277 published 16
Sept enber 1999. The potencyzand efficacy of the
conmpounds of Fornula (1) assessed using a GIPgS
assay to determ ne EBFOWANges and by neasuring the
circulating | ynphocytes iqi4t he rat after ora
adm ni stration, respectivel Nee ofpl es). The
fol |l owi ng paragraphs provi de_de 'ons of the
various chenical moieties thall ma pRt he conpounds
according to the invention and are i\ntended to apply
uni formy throughout the specification and cl ai ns
unl ess an otherw se expressly set out definition

TERGHNED § 2Bl 4R 3rler g rLIRe S toranycro s
th@bwmr@@a@p@mw4qr [pr@ﬂ?xabiﬂosgrﬂrrgwnoq;mao fing, 0.027 mmol)

groups with one to five carbon atons, preferably one
ing Iéorvrﬂp@@obér Hin tﬁ?&ﬁire%@@ﬁ*ﬁ]%@k&ﬂat'@ﬁ %Qeélt K§p Qyp®iges chloride or

m%é‘@_aﬁ X {/b?/ | 35 g@.‘?}é' taﬁd pég qrfye{% QQHO é@gyhrLF))ge}]r?u%éfq%d The reaction

mbeurd S shakexr karxy0 ralaor%°6r Trre oezrduonammewr afe pufified by prep.

HBLE RRiairS ok B R Sepolsmarias 1OR5 G, BuliBa%r 1o Sopavater (0.85%

r /
NS e NS00 s ALY

2 5-al koxy nmeans a straight or branched alkoxy chai n

by *\ y +he Ay A r\ﬂr\f
IJCU.I | IIU u IIy ul U/\y UI UUP TCT ClJy C IICI C AT C u.l. | CTUSt

I%?r boge at ons bepween t he| hyeRIBX) group bhdMShe oxygen
C2- 5- al kbxy group I

hydroxy C2- 5- al koxy group g are’ 2 hwrrﬁw et hEMy!"]
3-hydroxy-propoxy,_ 2- Nydr oxXy- pr 9poxy, 4- hygroxybutoxy,
3- h§droxy- 1 gaetddPtt proppx@: 02% hydr dxy~ but pxy411e26 .
The term G -5-alkylamnp or di+(CG -5-al kyl)am na,
al gge oy in cogbi pption W ther greups, | ne n
R'?ﬁll—l- or anOR/'U%QR"- group(?'b?Zspect ig\'/e 2 r\he%brs'%@R'
and R' jpre each i ndependently a|C -5-al ky| group.
Preferrged exanples of Q| -b- al kylam no or dr’ﬁ-ﬂ(O

- 5181 ky| ) aniafo~gfoops ar g $EEAY| anmi AL et hy! &fihé!
N, Ndi et hyl am oy and N-pet hyl - N-et hyl -am ho. The tefrm
L means—fluoro—chloro— bitonp or 'nrh
preferably fluoro or chloro. Were the pl ural formis
used for conpounds, salts, pharnmaceuti cal
conpositions, diseases and the like, this is intended
to mean al so a single conpound, salt, or the like. Any
reference herernbefore or herernafter to a conpound of

- a e Y o oy

I
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group, may form netal or ammonium salts, such as

al kali nmetal or alkaline earth netal salts, for
we@x@apdw3xzodi um potassi um magnesi um or cal ci BeT/BRR0e@050850

or ammoni um salts w th ammoni g or suitable organic

am nes, such as tertiary nonoam nes, for exanple

triethylamne or tri-(2- hydroxyethyl) am ne, or
het er nr‘yr‘l ic bases,  for y::nrml e /\/-et h\/I - n nprl dine or

L/ 4% T- dj met zi ne ures afggal t b
poéZible. ng*gﬁﬁgéﬁhaV|ndygg?h acigﬁ¥¥and bggﬁcz4

groups ran forﬁ?lnternal salts. |For the pufposes of
Isolatirpn or purificatiop, as_ WelIl as in the case_of
cofPounds thoﬁsed f P-PRér | as ilnt%r mefi AB%27 t
i s al so| possi bl@ito use pharmaceutically upaccept able
j tes, Only pharmaceutically

acpgpt apl e, el c sal tgoppy | be ygeg fof 42519
t her apeuti c "purposées, however, and those spalts are

thgrefore preferred. The|e Ss$ion r mageuf] Iy
ac? pt apl e salts znconpa @@52 t her Os [ts W t‘t#scéq
i nor gan c acO/\\ﬁr‘organ c acids like hydrpchloric
dbi d, II UI UUI UlIT L dll u, Iydl Ui UJi C dbi d, bJI fUI I C
acka, splfamc ac phosphORvc|aci d,0(ni tr| c 464.82
phosphor ous rg>trous acid, |citric acid, formc
aci d, aceti © acid, oxalifp acid, [maleic acif, lactic
acid, tartaric acid, funpric _acid, benzoic|ac]d
mafdel i b aci d, ciffinam ¢ pact-827pani -2 d, st48- 22
acid, gluta Nid,/ aspprtic a¢id, nmethangesul fonic
aci d, el han®di sul fonic afid, p- 1ol uenesul f pni ¢ aci d,
salicylIc acid, succinic acid, trifluoroacetic acid,
and the like that are non toxic to |living organi sns or

Exampée @4t he conpound of Fornmula (1) is acidic in

1 i ] Lnor [ 'ke n.a i or r
ARMR Rcticed: 828 WSt dRedraee Ah 1 Bl - 576 18 bz, 11,
2. bmotaozﬂﬂes 8932 ,C1 Hﬁﬂszﬁwm%ezw st *6?—1 | bKe: ( thPrJ = .5 Hz, 1H), 2.01-
ot her exanpl es of pharnaceutlcally acceptab e sa
1.02f(ar, &fhe 1 dan(sb8HHUEGH(®, 3tHal t sel ection for baS|c
drugs”, Int. J. Pharm ( 1 986), 33, 201 -21 7. The
compounds of the Formula (1) may contain asymetric
Ex@mb@@1gtons Substituents at a double bond or a ring
be present in cis- (=_Z-) or trans (= E-) form

Mﬁs{C s)cat/ed &, Rhwislg -4 DRt oiblo Brifs 380 (Fordtd), 8.11 (dd, J =

5&’16@% ﬁﬁffﬂ?ép@ﬁs S o, SR (g o SO P TH), 2.43

31}, GEFC%N(SSCGH%Y 9. 0@(&; Bre 1 Big R0 At1eg0 (M, AaHNENNE (s KM, T8(s, 3H).
se, e.g. by colum chronatography, thin Iayer
chronatography, HPLC or crystallization. i) The

' n relates to novel thiophene conpounds of the
E%%%Eh%ge(l) Forrmula (1) wherein ring A representsRl

H WR%@U@RghBCWD&@éﬂ 2IPL45018ld (m QlH) %ﬁ l«m% .9, 18.8 Hz, 1H),

hal ogen represents hydrogen, -

2.0 (@ How /5.8 He 11Er Gridh 15y BH)C Bid (Fo e, 0%im, 2H), 2.00-1.91

p t ydrogen hydroxy-C -5-al kyl,
”g’,%!-i)'dﬁhmy% N GISE (hydroxy G -5- alkyl)-Gi-
5-al kyl CH2(CH2)k NRS 1R32 ,
(azetldlne 3-carboxylic acid)-1 -yl-nethyl,
Examele dPne- 3- carboxylic acid G -5-al kyl ester)-1
-yl -nmethyl, 2-[(azetidine-3-carboxylic acid)-1
-yI]-ethyI, 2-[(azetidi ne-3-carboxylic acid G
-5-al kylester)-1 -yl]-ethyl, 3-
[ (azeti di ne-3-carboxylic acid)-1 -yl]-propyl,
3-[(azetidine-3-carboxylic acid G -5- alkylester)-1
-yl ]-propyl, (pyrrolidine-3-carboxylic acid)-1
-yl-methyl, (pyrrolidine-3- carboxylic acid G
-5-al kylester)-1 -yl-nethyl, (pyrrolidine-2-carboxylic
acid)-1 -ylnethyl, (pyrrolidine-2-carboxylic acid
Ci-5-alkylester)-1 -yl-nmethyl, 2-[(pyrrolidine-3-
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acid)-1 -yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid
C -5-al kylester)-1 -yl]-ethoxy, 2-
WQ L@ynowB3 di ne- 2- carboxylic acid)-1 -yl] - et hoxBCT/IB2006/050850
2-[(pyrrolidine-2-carboxylic ggid G -5- alkylester)-1
-yl ]-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1 -yl]-ethoxy,
2-[(3-hydroxypyrrolidine)- 1 -yl]-ethoxy,
3-[(azeti di ne- 3- carboxyl acid)-1 -yl]-propoxy, 3-
[ (azeti di ne- 3- carbok%pgg*§C|d G -5-alkylester)-1
| ]-propoxy, 3-[(pyrr@# dine-3-carboxylic acid)-1
I']-propoxy, 3-[(pyrr di ne- 3-carboxylic acid G

(
-y
-y
5 al kyl ester) -1,
(pyrrolidine-2-car
(pyrrolidine-2-carbo Nc aci d O -5-alkylester)-1
] - propoxy, 3-[(2-hydr i dj
] - propoxy, 3-[(3- hydroky-
|']-propoxy,

2- am no- 3- hydr oxy- 2- hydr oxynet hyl - pr opoxy, -0-CH
2- CONR3 1R32 , 3-carbanoyl - pr opoxy,

Cl- 5

awé,ao,cég,@ @,k?éég arbam %%3%2@’61 @g@m@wol@p sirg FHIF is added
DI’:‘&@)Z 0 097[hRZetd 1 Aendn. FRELDDIYEAIF ifstifédlat 1t for 1 h before (2,2-

hydr oxypr opoxy, 3 [ (azeti di ne-3-carboxylic acid
diciethg-[1 d]¢igkasdeyl)-methgndl - (Donyr,oRyGIdopurgl) and 2,6-dimethyl-4-[5-

(a8 R 1 2 bR, 15 5055 s AR % hie- S G rpbalalpantaten-4-y)-

[1@H}bx§thaz5’r 35@’;5@0?@5(1 m%' ¢41Drrﬂm)ybs added. Stlrrlng is continued
2-'hydr oxy- 3- [(pyrrolidine-2-carboxylic acid

for >a4] h pr%cﬁQ@CthZL Ptk o ip- [Rurifiedhby peew.dif R C2( QHGIB%%T ere@ Prep MS

ci8 h&dﬁgg@ﬁﬁ | 9\@ Z)q(és 6‘3/N585 4RI trle).tpy give, 3:14:(p.2-cimethy-

[1%3]6%@&@@@%&5?@3@5@5%% pakhyli-8e)1dS, snh]) A, Ppanmethyl-
X 1 Al
1 zar%aaﬁ&tyawcgo@em@zpy\clqpmpa{qisemw 4-yl)-[1,2,4]oxadiazole (135 mg)

S SN P ER bappisnts: oy tiiyed NG, Pdp 8507

-yl ]-propoxy, 2- hydroxy 3 nDrpholln 4-yl - propoxy, -NR3
1R32 -NHCO-R3 1 H2) k- NHSO?R33, _
. (Brosueeqnaign oaf 2 %Hst%ézﬂyﬂ?thymwlQW?MWFI@@ZV&;@&GImethyl-

L B R R B B roner

talaDohRA) GBﬂ(ZJ&Dox@HIaZoId\ng (032274 mrepk) és eaa:tasc fagdtt/wvgier,4:1 (4 mL)

rﬁfﬁ%gﬁ 'Iﬁ-S] ﬁ%/ﬁﬁ"&@ﬁgﬁﬁﬂ 331 p‘{ho%yﬁpérox Elbggwppanol 1 mL)

|s3erd(i'15é@ré?’?6’§t“rﬂﬁp is c§n@1u605fora}jd<r?|WﬁjlﬁﬂWIam%'ea@Z‘ﬁﬁ_t )My ladded to the

am no) et h
mibdurgl Whichasitiray) putied by préxdyie® HAromepil 120 ODS-4- HE 30x75 mm,

Qg S SR W i ove 22

d.ﬂfetﬁ\ylfm[5 RQS Haﬂ)fﬁﬁe enfrenémy by - a 5955LYétrakWo¢@-)d thla
i sopro ydr oxy eth 2- met hoxyet

CMnf9paﬁfn]wtal@nrﬁrvb\rH #&]om@pwIﬁwﬂwhenﬁwﬂ@w)(}a@mﬁane 1,3-diol

:égxyrret#q?ur?%ydr oxyh[(lﬁ;ﬁ,\ﬁén noprgfrﬁfrfs[ﬁﬂﬁ = 455.22; 'TH NMR

(GE@BYW”WBQ@%HYMO&HWﬂ@N' @E@Bmﬂrnmﬂﬁ@ﬁfmh J=6.4,618.8
2- netgélam dlneth Ian1no eth

e opbob sk Hom (1 bdbs T 2,4% (s, BHima 8r(esehl o2 88223 (m, 1H),
2 8 0% o%beﬁﬁp%ﬁf.qg% (st 878G 888n. an

conflguratlonal i sonmers such as optically pure
enantioners, m xtures of enantioners such as
racenat es, diastereoners, m xtures of diastereoners,
di astereoneric racemates, and m xtures of

di astereoneric racemates, as well as salts and sol vent
conpl exes of such conpounds, and nor phol ogi cal forns.
ii) A particular enbodi nent of the invention relates

3-
3-
-yl
-yl
-y
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al koxy, di-(hydroxy-GC -5-al kyl)-G -5-al koxy,
1-glyceryl, 2-glyceryl, 2-hydroxy-3- nethoxy-propoxy,

WO A06200668H2) m NR3 1R32, 2-pyrrolidin-1 -yl -et hBX§B2006/050850
3-pyrrolidin-1 -ylpropoxy, 2- %Bperazin-l -yl - et hoxy,
2-[4-(G -5-al kyl)-piperazin- yl ] - et hoxy,

2-[4-(2- hydroxy- ethyl) pi perazin-1 yI] et hoxy,
3- pi perazin-1 pro oxy 3-[4-(Ci -5-al kyl)-

Exaperes P41 34, B ach
3-[4-(2-hydroxy- ethyh% pbg razin-1 -yl]-propoxy,
2-nor phol i n- 4-yl nnrphol|n 4-yl - propoxy,

2- acid)-1 -yl]-ethoxy,

2- acid G -5-alkylester)-1

Viine-S- carboxylic acid)-1

[ (azeti di ne- 3- carbox
[ (azeti di ne- 3- car boxy
I
I

] -ethoxy, 2-[ (it
] - et hoxy, 2- [(pyrrg
al kylester)-1 -yl]- i ,
[(pyrrolldlne 2- car box @l (€3 s 1/\y(T~ethoxy
2-[(pyrrolidine-2-carboxylic asid -5-al kyl ester)-1

-yl ]-ethoxy, 2-[(2-hydroxy- pyrrolldlne) 1 -yl]-ethoxy,

2-[(3- hydroxy-pyrrolidine)-1 -yl]-ethoxy,
3-[(azetidine-3-carboxylic acid)-1 -yl]-propoxy, 3-
a) ( %et hdi ggrdoRar §Px>2'6 emﬁ'éthgl -5 -ng a?omaﬁﬁeé )(r‘rﬁethyl 1,1a,5,5a-

yl']-propoxy, 3- yriolidin [1c acid
tetryahydmbﬂmyqyclbp[rom{a}pﬂntaleneﬂfsal)ﬂt‘aewc}agadlazoiﬁ’i ] Qhenol (250 mg,

-5-al kyl ~yi]-
023, Pt B <BPHaarc 16 5o 1 LR Ny NG (2.3 g, -bromoethanol
(031a|5 fridy rr 4 hﬁhﬂgw’za@@édm’ﬁé feRcASh %l@uréTsaétﬁ‘rYécﬁﬁireI'?)h &t 65°C. The

pr opoxy, pyrrolidine)-1

S°|an fﬁ Bposeg O'HO[Q 3- NtﬁﬂémwaWewtsact@ﬁﬁwcqwuth DCM. The organic
egyéch,? %:5829 i%’d? Sl MISQRESAYEPRIAH: SS,Gude pregict is purified by

cAufAHBmatIRaphyB-ovasitieawsd -gutipyith BOMETBME 22:1 to give 3-{2,6-
-5-a|;§lcarba

SR 5 ) PO B B b %é@mmrmyo@hta RS
cyeiopaldagAaEhi AV 191 & 46R8MI3 G BhERbx propan-1-ol (170 mg,

Example-2@) dsyh beige neshh; L3-MS tmed‘r 2R yminppdxi]; = 425 20.
2- hydroxy-3-[ (pyrrolidine-3-carboxylic acid)-1 -
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic
bRat DB 4 %bﬂlnpg' 818%6{@)6 Elhmé/th% JES SG%S/MR )1,1,2-trimethyl-1,1a,5,5a-

2-hy dr ox rrolidi ne-2 ['1¢c acl

teirsah}'dmbﬂm;ﬁyfbmm[a}gemmp@pym ibemdomuazmear vbphenaexy}-
pBBR] bk (79T OB, kel ey ERAIREL) L. 0 P4 rymgRdg, oM (5 m)

isdrdatél] with- rﬁeﬂw@ﬁeleﬁdr@%hh@YﬂéC{b'Oﬂ me) 048 Mhiol). MeP@A¥tion mixture
2- hydroxy-3-pyrrolidin-1 -yl-

|s;st||ﬁlgaqir@t ‘Qf@%m\m hen atynt ft?fr b@otgé%re it is diluted with DCM (15 mL)

rgd g'ﬁgé%%? %l%% dgdg Qoh L§’%IpI peré% 1#’/% argﬁ%%md solution

(20yﬂn]_) W}@Fggamci}alwd@dwecgom Nhﬁ@maﬁd)dvapbcaiedm an3s to give
MEREHESHESTIOr ) 20R 5 3NAG BTNy 4 P 58, S4B) by hEbtmethy-1,12.5,50-

tet%% %ﬂg % @a %pé\"dav n?a'?ér?r%&ﬁ;??g@)@d??\miﬁhenoxy} propyl

esta@CHBEAHGDES atbtige rédHOORBMEntk i A3einim, {81+1]" -R303.2833
and R34 are as defined above in enbodi ment i)- iii) A
particul ar enbodi ment of the invention relates to
o)t PAopkigiRe A9 Ydth¥Rss AR dh&E tsl{zemmbr@m [5) PéiS 5aR)-1,1,2-
||), wherei n the compounds represented i n Formnul a

tricvaibyli t,0ad, bartet(ahydry-33h &) cyalepropatH]pentalen-4-yl)-[1,2 4]oxad|azol -3-
,2-trimethyl-1 , 1 a,5, 5a-tetrahydro- 3-
t hi a-cycl opropa[ a] pent al ene derivative. iv) A
preferred enbodi nent of the invention relates to
t hi ophene derivatives according to enbodi nment i) or
ii), wherein the conpounds represented in Formula (1)
constltute the ( laS, 5aR)- |soner of the 1, 1

A o - p= . a

)
-y
5




al kyl, 2, 3-di hydr oxypropyl, - (hydr oxy- G -
5-al kyl)-G - 5-al kyl, -CH2-(CH2)K-NR3 1R32,

W@ awetid@Bdne- 3- car boxylic acid)-1 -yl-nmethyl, PCT/IB2006/050850
(azetidine-3-carboxylic acid g -5- alkylester)-1
-yl -methyl, 2-[(azetidi ne-3-carboxylic acid)-1
-yl]-ethyl, 2- [(azetidine-3- carboxylic acid C

- 5-al ky Iester -1 - |, ) )
%Ob@iraynoj) -Wp] corpeeRanding amine (0.067

YIIBPP%%QWIMHPFPB@ %Stéér Qom,
m?nch( 23R8t bR (B Frﬂgylln' PAVE i€ sHakar 4! gg@?&@?) F1The reaction
-y propyl, (pyrro i he- carboxyllc acid)-1

mixtlrenrst bybjec‘(em/td prepli HOLE- panb«:aqdm (Waterd Xerra MS18 19x50mm

B tef’/I’oﬁ"Iréﬂﬁ)I}I Iélq(nﬁﬁﬁl?/&qc%%gtn% & e carboxéd i(gcroduc:ts as
cobfﬁ

)cRr Gy e ogelr
1 -yl - net hyl
%yslr(%ﬁﬁ'gfﬁﬁgss . bg§y| ¢ ac d-1-yl]-ethyl,
2-[(pyr

rolldlne-

3-carboxylic acid G

2. A
\¥2

rhn

- 5- alkylester

1

I)_

'R

car boxy

|y| 3
P-[ (pyrralidine-2t
ester)-1 -yl]-et
iC aC|d) 1 yI]

2 al i1
z |_\|Jy||U||u

IIC -

c2¢6 X
pIIId {)nﬁ

IUU/\yIIL: abl U}

lic aci 8CaMS
(p¥rrolld|ne

—

L

¥

[M+H]

iy

ot T dime-3-carbox
r opyl , B*k(pyrro

T T aci

o0-Ad7 2]

o C—5-al

car@dkyllc

Kyt ester)-

mﬂ&$24

—yi1=pr
- 524l ky

CO-NHR
NI TN r

ﬁyI, 3= L\pyllu“
est er NHCHy! ] - pr

3 1 { CH2}ACHO

He=2-=
ppy.017- ¢

CH 2

d.l IJU)\yI I U
CH2- @) n- O

R3S R32

Jblu u

- 59gl ko
di - (hyd

XY, fIN 19 - 5-
QXY= O @ RS)gJI kvl \

al koxy,
G- 5-

o=,

hydomg/ - C

2- gbyce
OCH2- (

'yl 2-hydropy- 3-

CH2) HNR3™1R32, 2|

EHhPX)
pyrroli

alkoxy 1-a
PARI ~7

- Promxcy,
din-1 -yl-

2EI‘I‘O

hydr oxyt

-v|l-nro
Yy

idin-1 pr Opox
-5-al

|
- y - DI
et hyl )I\Iﬂvyper azint

pI per
OXY IA (("l -5

0R1T |
1 -yl];
al-kyl)-

- ybb- pr
-yl]-

opoxy BALA/(Z hy

opoxy, 2 nor phol i

dr@@y7el

perazin- 1 -
yl 1 1ddhoxy
et hoxy, 3-

zin

yI=etr hoxy,
A 18433 2-
Di per azi n-
1

- pipera
hyl )i-g2 per
ethoxy,

71486133

acggr ph

-5 a

carboxy

ol i n-4-yl - pr opoxy
1| - yIfNetyoxyQH 2- [
kyl este -yl ]
ic acid)- QA yl]-

ai'gﬁ

-ethoxy
et hoxy,

i ne. B9, b

2 [(pyrro

oy 1B g

i di ne- 3-

fpyr

rolidi ne-3-gar box

thox%Nf?f%ﬁﬁrrm

b

Qcﬁé ||

IUAy yl I UI I
kylesﬂEJQal. -yl ] -

ydr oxy- pyrroyidi n
-pyrrolidNee)-1 -

H h
He= L-J

ethoxy,

e)-1 -yl
yl]- eth(

o

car
ar bu;\yl €
1.03

] - et hoxy,

DXY,

A 2 r he
HoRe—s—Cafr U\Jl\yl

di ne- 3- c@OBbIXYIl i C

ppoxy, —3-[ (pyrro
ppoxyy 32[ (pyrrol
esteN) 1 -yl]- p

\¥2 (J.\JI u

ag.pd7C
di ne- 31
di ne- 31
I Opoxy,

+—yH—pr
-54a0kyl e
car boxyl i
car boxylic

ol i e 2ca box

opoQE:EB [ (2- hydr

ppoxy,” 3-[(3- hyd

yl 1 ¢ aci

yIQQIZC|

DXY- PYT |
[ OXY- py|

d-1 IT-
d P88 al
olidine)-1
rolidine)-

1 89 1

1

DpoXY,
- 3- hydr ox
1R32 HN3-

- 2- hydr
ar banoy

nYr-onoA

yl - prop(

ok@r%?h_ |

- pridpoxy,

Xy, 3-(C

_ #6625

f \J(J.I balluyl ) P UlJU/\

dr no
R32 , 3-[(azetidi

yIQpﬂEp

DXY, 1:02CH2-

he-3- ¢

rboxylic a

CH(33H).3%H

cid)-1

_y|]_2_
G -5-

yl]-pro
aC|d O

hydr oxypr opoxy,

3-[(azetidi ne-3-carboxylic acid

al kyl ester)-1 -yl]-2-hydroxypropoxy,
2- hydr oxy-3-[ (pyrrolidine-3-carboxylic acid)-1 -

poxy,
-5 alkylester) 1

-yl -

2- hydr oxy-3-[ (pyrrolidine-3-carboxylic
~ propoxy,

A
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al koxy, fluoro-GC -5-al koxy, hydroxy-C 2-5-al koxy,

di - (hydroxy-C -5-al kyl)-C -5-al koxy, 1-glyceryl,
WQ2@bstewsy/ | , 2- hydr oxy- 3- met hoxy- pr opoxy, PCT/IB2006/050850

- OCH2- (CH2) m NR3 1R32, 2- pyrjelidin-1 -yl-ethoxy,

3-pyrrolidin-1 -yl-propoxy, 2-piperazin-1 -yl-ethoxy,

2-[4-(CG -5- alkyl)-piperazin-1 -yl]-ethoxy,

2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-ethoxy, 3-

pi perazin-1 yI propoxy, 3-[4-(C

I I
EﬁgP?“%gb%§§P kﬂp% prLrg;?goiy yl ] - propoxy,
I—ENIK!DIRIE(D@IDIVIS@)}/B 8$8h‘()8<br Z-IW@TIQEL l2H)45y25 ptrmpows Hz, 1H), 3.88
(azeti di ne-3 oxyllc aci

(t2d [F(%Qé'ﬂz cﬁ"h)e3371c§r5610(>mll2|d &2%3@0 (rBrfl)%lI I&%é‘t‘ier‘ ¥-18.8 Hz, 1H),
I
2k 3iert0 S PR A BT ERIRI LS 9500 30

-5-al kyl ester)-1 -yl ]- ethoxy 2 [(pyrrolldlne-z-

car boxylic acid)-1 -yl]-ethoxy,
&aTPB%gﬁolldlne 2-carboxylic acid C -5-alkylester)-1
-yl ]- ethoxy, 2- [(2}%§dﬂgﬁy pyrrolidine)-1

-yl ]1-ethoxy, 2-[(3-hy ngy pyrrolidine)-1 -yl]-
et hoxy, 3-[(azetidine-3

-yl ]-propoxy, 3- (azet

arboxylic acid)-1
e- 3-carboxylic acid

G -5-al kyl ester) ] Fpr opoxy,
3-[(pyrrolidine-3-cardoexyljc acid)- 1 yI] propoxy, 3-
[ (pyrrolidine-3- carboxyl-tNaCI ylhester)-1
-yl ]-propoxy, 3- [(pyrroH? %% ylirc acid)-1
-yl ]-propoxy, 3- [(pyrrolldlne arbox tﬁiacid C
-5-al kylester)-1 -yl]- propoxy,

3-[(2-hydroxy-pyrrolidine)-1 -yl]-propoxy,
3-[(3-hydroxy-pyrrolidine)-1 -yl]- propoxy,

a)2Té1'éi mut%mmdmghéggphgﬁk%mwmmg IU@wmmm) & &Y THF (2.5 mL) is

ad@daD,@AQAOMDmL) @r@tﬁgmmo Ee solutlon |s stirred at rt for 1 h before

(CRERENS F{Iﬁ@ﬁ%ﬁ%@%%%ém%é payrsy) 0575”7l and 26

dlmdtl]IyI?éIr [‘wpm asmmpom trihﬂéthy'lIZEﬂ ad B@t&r&l@fdb@é@lﬂhfa}c?dbﬁro

I ox

| k
AR RY-Y b T AT adiA oy LANEORN 130 220,49.410. mmol) is added,
SH rhgpgomgm%g B 82 ki) bAldiseate 8RRk washea with
is@piopadnok yart [drsd rudet Ineth \tm:ubm(yﬂm (gl\m:|3I14 12,2- dlmethyl -5-nitro-

[H%fi%@xgposog%m% hydé@%@%_yy[pfpéyli)gldwaé]%a% ca{ B thi ethyI
1 Zafsféé %Ya@o[ré%%ﬁa/éwwrdb‘é egpéht%uéheh ﬂ’ 1%5 hioRE8REH% (90 mg)

2- hydr oxy ydroxy- pyr di ne ropoxy,
aQ ahydinoa -@lpyrtass| $alidy-LIC-MS - ’mrepbsg min, [M+1] = 540 28 H NMR

ol edoae e 'zﬂﬁc?%b&divghy%pﬁg"éé%.41294@1] (M APoy!0 (dd, J =
62 H%CH P&VI%IQ%Z(&WLWQIHB’WH @'435-‘(@23@; b o8 )Ss, 6H), 2.00-1.91

- propoxy, 2-hydroxy-3-norphdlin- pr opox
(m, ms) 1R (s, 3N§K1)45(1$13th1 Wb ¢s,63Hh), R.’YGL(SaBtH)RSZ are as
defi ned above in enbodinent i). xiii) A further
preferred enbodi nent of the invention relates to

b)t)ﬂ's@lbéﬁ‘ﬁoﬁ'%ﬁ' V[iat('2\’2‘-§hrﬁ§tﬁ9f Sinieo [PSRfoéPﬂS-y%ethoxy -3,5-dimethyl-
enbodi nents i erein gfresents
r

phsrloxyt 1@@@@I?i)amo&ylmethy mﬂ@r@ﬁgt ahgirat&thia- G

cibRaRiaty “ It e deledRiks 8, BB, Bt mpod n

THFIFRA aater, 2(34p|y(r1r20$ ingli)ris btriryédp aPBOXY f0124 Bi RETIR hrfixtlire is further
-yl -ethoxy, 2-[4-(C 5 al kyl ) - pi perazin-1
-yl ]-ethoxy, 2-[4-(2- hydroxy-ethyl)-piperazin-1
-yl]-ethoxy, 3-piperazin-1 -yl-propoxy, 3-[4-(C
5-al kyl)- piperazin-1 -yl]-propoxy,
3-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-propoxy,
2-nor phol i n- 4-yl -ethoxy, 3-norpholin-4-yl-propoxy,
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xi v) Another further preferred enbodi mrent of the
invention relates to thiophene derivatives according

W@ 00angoedhe of enbodinents i) to x), wherein RBCT/IB2006/050850
represents hydroxy-G - 5-al kylg 2, 3-di hydroxypropyl,
di - (hydroxy-C - 5-alkyl)-GC - 5-al kyl, -CH2- (CH2)k-NR3
1R32, (azetidine-3-carboxylic acid)-1 -yl-net hyI

f azeti di ne-3-carboxylic acid G -5-alky Iestea
dilused ety FAwater 27641 -8i Wb) AngastisiRg s soninpd at 65°C for 3 h. The

mwﬁﬂu]e §t(Ft¥ ef=d¥? rg(p'fb{ﬁd 'ﬂc?izﬁf 68" RO hdeSktfhcted twice with DCM.
The b(garea: ediraetsi%&reairbdmderdﬂé@@d)aﬂﬂj evapbratedpy lgive 2-{2,6-dimethyl-
SR T B A <818 Sy B i edponan

4&/)'){11 f221 BthjlaQBNéfyﬂlr%}‘@nEﬁyr% P@fl )hYtH Er@d%ln@ 8. dlél' (78 mg) as a

rrolidi he-2 carboxy |c
b@lgedesml LGtMBetsny M, 17 pym, [MH+1di 1802-8% ar boxyl i ¢ acid C
-5-al kylester)-1 -yl -nethyl,
2-[(pyrrolidine-3-carboxylic acid)-1 -yl]-ethyl,

)2 [APy&bRIEtibHI Nef3- Qa{Qk@thétﬁglaM[Q- ﬁlaséaraj kvl mﬂirﬂéﬁhyh 1a,5,5a-
yl1-ethyl, 2-[(pyrrolidine- car lic acid)-

teir@hyd@rwmla QYC O(PéWT[éanﬂt&i@nﬂ zlk{bawoxadlam@ - phenoxymethyl}
t
2 gﬁ b@ﬂ 0|%I g:f’,%]dédlsﬁ)éar]pgbgti:@f 8' d? afetdﬂ ﬁrllepFQ mLI ), TFA (4 mL) and

wéte[r(mﬁr o) istiregted-wigh Zﬂ)(}lbo ¢n@<3 06®1m5+)aﬂ'h¥|sas élﬁéloﬂ is stirred at
yrrolidine-2-carboxylic aci

65{;.} ]QI‘ s B@gforeganqtggg,p@r@lppcgf@ 010080 23 mrg@l 55 added Stirring is

cieB ETEREL g e RN 5 PR IR R pougpo onto 2

sttqarl\éa@HI%nd extractedlihaee tiasedeithnB@Mabihe organic extracts are dried

h f h f
OB RE Ak PARRTEIh TS GHOPaaaue P Heg e REp. HPLC (Water
SRR 05, 39880 Y bR 955% alaBIOWLIRIL) 2889 10 95%

111) t wherein represents hydroxy-Ci
acz—:;tenld‘ilﬁydrtOxymej@yl - ammoh%ﬁ 6xdimethy|3- [«‘5|-(Ki/211$5ei:1 1 1 2 -trimethyl-

1 Gah oy s S R R kL TS Y S
pheﬁT@JyMétl%ﬂ Qfdpaher ’V|3 drett hydrochlorlde (23 mg) as a colourless powder
[(azetldl ne- 3- car boxylic acid ] -

-y
afterjgvgperatgmet tfgedgcplg ;produgtfr@m@ mixtuge Qpn@gh@}gl {9mL)and 6N

! tyi I d
HOY § r{ |S%§3P%$?nogra( @Eg Lelhne: & 78 gg%;(% 1@+3¢1 Dazb.26; 'H NMR (Ds-
DIVE%@ lsyg ast@ror; 3H— y¥i69 @ opyl 5 47 (s br 2H) 3 87 (s, 2H), 3.71 (s, 4H),
yrrolidine-3 carboxyllc acid ﬁ
3. E)%y(ddod Fdb-Ael8-8ddz bty 1284 édsudd—d:ﬁ 8 Hg, éHDoygégt (8r3Hn 2.33 (s, 6H),

2-??&-9523 P B 8 3l I AP okyl e aei ¢ o

alkylester) 1 -yl-nmethyl,
[(pyrrolldlne 3- carboxyllc acid)-1 -yl]- ethyl,
E&aWPﬂ% ol i di ne-3-carboxylic acid G -5-al kyl ester)-1
-yl']-ethyl, 2-[(pyrroligdinesq; carboxylic acid)-1
-yI]-ethyI 2- [(pyrrolldiqg 2 carboxylic acid G
alkylester) -yl ]- et R

acid)-1 -yl]-propyl,

C acid C-5-alkylester)-1

e- 2- carboxyllc acid)-1

xylic acid Ci
)n COOH,

[(pyrrolldlne 3- car boxy
3-[(pyrrolidine-3-cdt

yl]-propyl, 3-[(pyrrolidi

yl]-propyl, 3- [(pyrrolidipe-
5 alkylester) 1 -yl]- propyN

- CH2- ( CH2) n- CONR3 1R32, lﬁhR
-(CH2) nCH(OH) - CH 2- NR3 1R32 and whe eln R3 1 and R32
are as defined above in enbodinent i). xvi) Another
further preferred enbodi nent of the invention relates
to thiophene derivatives according to any one of
enbodi ments i) to x), wherein R3 represents di-
(hydroxy-Ci - 5-al kyl)-C - 5-al koxy, 1-glyceryl,
OCH2 (CH2)mNR3 1R32 -0-CH 2- CONR3 1R32, or

W o~ N\ ~ 1 N R T —~es oA T



(2S5)-3-{4-[5-((1 aS,5aR)-1 , 1 ,2-trinethyl-1, 1
a, 5, ba-tetrahydro-3-thiacycl opropa[

W@l@enomBen- 4-yl)-[1 PCT/IB2006/050850
, 2, 4] oxadi azol - 3-yl ] - phenoxy} @ropane-1 , 2- di ol ,
(2R)-3-{4-[5-((1 aS,5aR) -1 , i , 2- trlrrethyl 1,1
a, 5, ba- tetrahydro 3 t hi acycl opr opa[

tal en- 4-
Jﬁg A SSMAT i SStybehsicoyY beBzainacit (158fme) 0.95 mmol), TBTU
{
gﬁy@a ??gﬁ"‘bgﬁ?'%??g?im’? 85 Imntt i Wuh-‘/b 5 mL)Lis added
1aﬂo@ﬁ)aNehyd¢ew 151, 2-trimethyl-1,1a,5, 5a tetrahydro -3-thia-

yg@g&%ﬁipeanztglleng 4{ p%@@?(%&}%%% 598 8%2 mmél nL %I\%lS 5 mL).

5 I?? 5e§ﬂtlr‘i %D@ﬁ‘éﬁ%@n % Ef‘ﬂré&%@'rf’ﬁfr‘lpﬂ[ Another portion of 3,5-dimethyl-4-

pent alen
hydroxy b%awamid @58 ngp Aoy}, HF;EH}U ;()BQﬁDmgeOl% ;rdobland DIPEA

034%4 @g@l faR) d%ﬁﬁa@:’iﬁcﬁﬁﬁ\“@p'&[ cgntlnued for further 30 min. The

re@bﬁ@rﬁ‘trﬁkﬁfﬂe‘ils erécﬂyl urified by prep. HPLC (Phenomenex Aqua 30x75 mm,
2, 4] oxadi azol - 3-yl | - phenoxy} - pr opan-

20 oo, 9Bk hgeetpitrila- N5 water ARNRIRNG1 O, g 1%, Soric negidyIto1 give the
10 hyg é)éﬂqrﬁidﬁe Ii&\% ﬂﬂ%@ﬁ@d.ﬁté Ais35%G) 902 0RRburless solid; LC-MS: tr = 1.04

mird, [¥l+axad388@0- 3- yI ] - phenoxy} - et hyl ) - ani ne,
di met hyl - (2-{4-[5-((1 aS,5aR)-1 , 1 ,2-trinmethyl-1, 1
a, 5, ba-tetrahydro-3-thiacycl opropa[

b)aé%ﬁlgxag(?f;tﬁig?@%ov[elhydrﬂ am| ine ?ﬁ[e{ (150 ) mg, 0.40 mmol) in toluene is

stheﬁ} di med 1 Ford3% B- Tha saﬁvéiﬂﬁ& Jrémpvéd uiﬁdtar rechided pressurk and the
, ba- tet ahydro- 3-t
15 redidienisa Poriag Y PP DIPACoBARAgRRNeX Aqua AREB, mm, 20 to 95%
a@etéu%trﬁedim&wﬁé'r éorlitérrﬁrﬁ @@%'_’a@rmk ackd) 4ot Givertgldikethyl-4-[3-
5a-tetrahydr -t hi acycl opr opa[
azy@,éﬂfaﬂeh%nmethym 1a 5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-

[1’3‘ ?ﬁxg(yﬁadl r&}g\/r*[c% 2§ @Y ég%oﬁ‘ci‘uaneSf scﬂdl, IJ_IQTMShy = 1.19 min,
[M+1]* & 36238t ﬂllrmnd(@f)érss g aBE QPP 07 (s, 1H), 3.06 (dd, J = 5.9,

a] pent al en- 4- y
20 18.8, I#oi(lzl)jl%t%l d3J3,c|=]18|c&1ékzo>w-} Brafoem-3H)0l2,33 (s, 6H), 1.98-1.90 (m

At BN L2 R

t hi a-cycl opropal a] pental en-4-yl)-[1
2, 411 oxadi azol - 3-yl ] - phenoxy} - propane-1 , 2-di ol ,
E{@RP@@Q’[@“& met hyl - 4-[ 5- ((1 aS,5aR) -1 , 1
,2-trimethyl-1 , 1 a,5, %thrahydros
th| a-cycl opropal a] pent al é?ﬁ\A yI )-[1
, 2, 4] oxadi azol - 3-yl ] -phen0~ - propane-1 , 2-diol,
1{26d|msthyl 4-15-((1 aR -1, 1 2tr|msthyl-1
, 1 a, 5,5a-tetrahydrts@ 1] cycl opropa]
a] pental en-4-yl)-[1

=18- e y- pr opan- 2-ol ,
2. {2 6-di methyl -4-[5-((1 aSNy 1 ,2-trimethyl-1
, 1 a, 5, 5a-tetrahydro-3-thiacyclo aft
a] pental en-4-yl) - [1

2, 4] oxadi azol - 3 heno propane-

Xy met h¥ 3-diol, .
25 Ta | o makdiony ot [ bR SaRRd SR 14 b Eas ARy dro--thia-
oy Io:jpenquaﬁe_rﬁsl%ﬁ)a@?qr[?‘234]5§3é&18¥8||E?E)f]?)‘Pi%[nol (10 mg, 0.027 mmol) in

isppropporbdi anb) i13e ydorrgsbending} alby@tiag- Agerdl (as bromide, chloride or
(2-{2,6-dinmethyl-4-[5-((1 aS,5aR)-1 , 1 ,2-trinmethyl-1
, 1 a, 5, 5a-tetrahydro-3-thiacycl opropal
al pentalen-4-yl)-[1
, 2, 4] oxadi azol - 3-yl ] - phenoxy} - et hyl ) - di net hyl - am ne,
3-[3,5-dinethyl-4-(2-pyrrolidin-1
-yl -et hoxy) - phenyl ]-5-((1 aS,5aR) -1, 1, 2-
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t hi a- cycl opropa”pent al en™-yO-fi
AN oxadi azol - S-yO phenoxyj - propyO pyrrol i di ne-
WQ22@anww3y| i c acid, 2-[4-(3-{2, 6-di nethyl -4-[ 5PCT/IB2006/050850
aS,5aR) -1, 1 ,2-ti methyM, %@,S,Sa-tetrahydro-B-
t hi a- cycl opropa”pent al en™-yO
AAonadiazoI S-yO phenoxyj - propyO pi perazin-i -
]-ethanol, 2-am no-2-{2,6-dinethyl-4-[5-((1
m&sy'atﬁie) y 35 Inm@Jtan%% B\Macn Na@hl §0.8afd4d r@fRyadded. The reaction

mﬁﬁ@r‘%‘ & QP(&J( @arL%'F'gSa’beﬁ'heyfesfc‘non mixtures e PUE’Ierd by prep.

oxadlaz enoxynet hyl } - propane-
HPBC{ AVaials n)éTéwa RrepSMY T18519a)min Suin,, 80%r toeehyvatér (0.85%

Nggg(ﬁg:pgjmtniﬁg{% ,rgl rIeytﬁ;lwe desweglpro uctg%rsogo?gurless lyophilisates.

N\ i r,
In(fy_e?gé’%g %ﬁ@@%?ﬁélagﬁéﬁwgdré?Els‘P@Z(bf}'rTPﬂgohgla_t18O°C To

effect dérﬁpmrtmet ofaHyad idie | 3moletac yfed uodyci| obtained after purification is

I - I 5 o
o8GR T G SR HAR B2,k R I SIAgEHBK R phgh gefore itis
purifRid Wpre@) ﬁpimehbylmcﬂfew ((1 aS,5aR) -1, 1

,2-trimethyl -1 , a, 5, ba-tetrahydro- 3-thi acycl opropa]

a]pentalen 4- yI) [1

2 4toxpdiazot=5-yt=phenol2-{2, 6=dinmethyl=4=-13-((t
gRfL. 1. gt t hylSdale’ 1 LC-MS
%g%ﬁ a- I et r ahydr o- 3- thlaCMﬁhRHFJDaLgUmn) [M+H]*

a] pental en-4-yl)-[1

, 2 4] oxpdl azol -b5-vyl |- phenox%é-e hanol ,
{3% 6- Hi met hy™~4AB- (1| d508&R]-1 1.7 2-tridide W1 -1
a, b Ra-fpfrahydrn-q- hinryrlnprnpn[

a aenta en-4- yl) - 0.027 1.20 425.17

4]oxad|a29I- -yl ] - phenoxy} - pfopan- 2-ol ,

3- {2 6-di methyl -4-[3-((1] aS,5aR)-1 , 1 ,2-trinethyl-[1
5a-tetrahydro-3-thj cloprgp

a] B0t ol oo ooreLon 0.88¥°) °P" 3PR) 441.23

2, 4] oxjpdi azol @Hyl] phenoxy} - propane-1 , 2t di ol ,

3 {2,6 Hrethy—4-3—((4HaS5aR—2 1 ,2 net”y! 1
, 42a, 5| 5a- %ho 3-1 ho.eeycl opr omac[ 441.27

a] pent aJ en-4-yl

2, 4] oxjpdi azol - -yI] phephoxy} - ptropane-1 , 2t di ol

2-{2, 6-di net hyl ((1 R)-1 ,2-1ri -1
, %ga, 5a- tebﬁiffé o-3-tﬁfgézcloprahé1 JE&E@
a] pent a] en- £yl
, 2, 4] oxadi azol - - phehoxynet hyl } - propang-1 , 3-di o] ,
and 3-( 3- trlfluoronethyl-phenyl)-S-((l aS,5aR) -1, 1
,2-tri nmethyl- 1, 1 a,b, 5atetrahydro-
3-thia-cycl opropal a] pental en-4-yl)-[1 , 2, 4] oxadi azol e.
ounds of Formula (1) and their
E%%@Pnaggutlcally acceptabl e salts can be used as
medi canents, e.g. in theb¢ of pharnmaceuti ca
conpositions for enteral, rental or topica
adm ni stration. They can kg~adm ni stered, for exanpl e,
perorally, e.g. int fag f tablets, coat ed
tabl ets, dragees, hard afid /soft gelatlne capsul es,
sol utions, emulsions or $US engi ons, cectally, e.g. in
t he forn1of supposi tories, pargnt Noe.g. in the
formof injection solutions ongrﬁiizgon sol utions, or
topically, e.g. inthe formof oin nts, creans or
oil's. The production of the pharnmaceutica
conpositions can be effected in a manner which will be
famliar to any person skilled in the art (see for
exanpl e Mark G bson, Editor, Pharmaceutica
Prefornul ati on and Fornul ati on, IHS Health G oup,
Engl ewood, CO USA, 2001 ; Rem ngton, The Sci ence and
Practice of Pharmacy, 20th Edition, Philadel phia
Col | ege of Pharmacy and Sci ence) by bringing the
descrlbed conpounds of Fornula (1) or thelr
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transpl anted organs sel ected from ki dney, liver, heart
and | ung; graft-versus-host diseases brought about by

W@ @ailewBd transpl antati on; autoi nmune syndr oneGI/IB2006/050850
sel ected fromrheumatoid arthgdtis, nultiple
sclerosis, psoriasis, psori atic arthritis, Crohn's
di sease, and Hashinoto's thyroiditis; and atopic

dermatitis. The present invention also relates to

ajethod f 66-qa ﬁlﬁ%ﬁﬁéﬁtqrbrpfor’quf’eﬁt”i&‘@%? 2. €l4dE.3Jse%Q,‘$e1 gymol) and
iSRRI TRRORBET MFATEIAG, AL T RAAhO0 680 mu
trifl oomoouetty bk nEomitrilé 4684) g, Eurmimnt )nisr &ddecb nifheu mivstucd i hefluxed for

Formula (1) are al so f ul n conbi nat th
2,571 QB et o BB BOPh S BAIT SR I ALt GRS 5rglissolved
inaRE{Rr Théefilﬁ‘iﬁm iObxirh& Q'ﬁf?@es%ﬁthaﬁﬂ HHROb AR xtracts are dried

nment i oned hereln. Accor Ing to a preferred errbogl nent
O\er NlaleSOmvenapomted;aartﬂ ayiedt sndee high eatoadnt tongiveeN-hydroxy-3-

St BY it toReer) O] S L BhES AR TGS dpim@gmin, (W11 =

sowhgcul e i nhi bitors, cytokines, cytokine inhibitors,
cyt oki ne receptor antagoni sts and reconbi nant cytoki ne
_receptors. Still a further object of the pr esent

ﬁ,g%t .O(PL:I’][i(JnS 8fa hp%?g) ﬁ@ 2\? ggﬁpﬁ%ﬁ@g 1a %g%b?&%l-thia-cyclopro-
pé{m]pénxalegemn@arbbxylw@cuaqnweng rg;osdnmot §TBiTU1 71r5emg 2.23 mmol)
ipients in nner known e. he pre

aﬂﬁ*n)%'r'?tﬁ'%r@ﬁﬁs@gr e‘ﬁ §8e§mﬂ@l t'HeBM;Fe (@f mk-) cb'nl‘ﬂJ\(QE%V grtrifluoromethyl-
bé:ﬁfd??ﬁbﬁwe(@)ssfrﬂgt ona %%Ido%a M mephe&mqel&mea'at rt for 1.5 h.

oSI tl for use 1n conbination wit
Fomeic acids év2mal ) usmddmhmtmrm mingu Bey Esn i figdoloy phesp. HPLC (Grom-Sil
géreventi on and/or treatnment of the di seases and

SR2rérBEmBAX (D AR, Herah. 20 ten@dhracsionitrle i watecantaiging 0.5%

|
foi@‘ncsér% Elii)‘r)] Stlrosodq fhgaé'f‘Sﬁﬁ qu@ tlﬁ[ﬂ gjr% ?)S(a Lot R3ro-3-thia-
opé{ra?per&alenermeammxghc:ormomd bif (N~bydnaoixg-3-trifluosomethylbenz-

fore be under s ferri
S SRRy Tabaua s iestiys %ﬂgci\ﬁgﬁamﬂg min, [M+1]° =
469_20_ as appropriate and expedi ent . The conmpounds of
Formula (1) can be manufactured by the nethods given
bel ow, by the nethods given in the Exanples or by

O ur oI O, oh B BRRE S 3R ER LB SR ghydro-3-thia-

chréHéﬂé]p‘émﬁ!eheméal%&yﬁlﬁ dekry M RegN-Byd@xpe-§Rdoromethylbenz-
ed the art by routine optim sation procedures.

arntwwuﬁaterd%@wegrcbm ralugnel is @fluxee fpr &s days iafeie il solvent is
R SR B e P R b R U R oot etng

wiRiesSDIOIM i tices guwdlm%mlmmemheﬁﬁ@més 5(91F§) 1a,ur @-trimethyl-
descri bed. ounds of For mul

(1ﬁ)5 5@'&)@%@ 3athiga- Pmlevamajpwtalqn 4-y)) i142] 61@5@?@?@% (360 mg)
%?rbeﬁ eY|8 &, FE'E?F/%’ R, @)& + €O 5“‘”54‘1\1MR (CDCly): &
ven SUC Xyl e

a so

seer(semla) 8)30!(d| ﬂe= 7|BMF[2 dli-l):hl %Qﬁey h:a&e HQCHH C7 613! (dJ = 7.6 Hz,
rifluoroaceti

1'f'bn'=bé2 e &5 ‘13 f} t1 ﬁ@ b'?eéb'hc%%r daHseﬁ@@ b'fl éb'%u 248r(sedH), 2.02-
d, HC,
1S SRS RS I BBELLE 2cd R )

et c ), tetraal kyl ammonium salts, or water renoving
a% jﬁ ée g. oxalyl chloride, a carboxylic acid

EX ¢ POClI 3, PCI5, P4G O nol ecul ar sieves, etc.)
(L|t e.g. A R Gangloff, J. Litvak, E J. Shel ton, D.
Sperandio, V. R Wang, K D. Rice, Tetrahedron Lett.
42 (2001 ) , 1441 - 1443; T. Suzuki, K. Ilwaoka, N

| mani shi, Y. Nagakura, K. Myta, H Nakahara, M Ohta,
T. Mase, Chem Pharm Bull. 47 ( 1 999), 120-1 22; R
F Poul aln A L Tartar, B. P. Deprez Tetrahedron

4 a II'\I'\I'\A A AN A AN [r— R A o
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Myta, H Nakahara, M OChta, T. Mase, Chem Pharm
Bull. 47 ( 1 999), 120-1 22; J. Cui, D. Crich, D.
wWaORWk/100683 Lam A. L. Rheingold, D. A Case, WPJT/1B2006/050850

Y. Zhou, M Rao, A J. d son, E. Johnson, Bioorg.

Med. Chem 11 (2003), 3379-3392; R Mller, F. Lang,

Z. J. Song, D. Zewge, WD 2004/035538; B. Kaboudin, K
Navaee, Heterocycles 60 (2003), 2287-2292). Structure

4 Depending on the ndtsf "6f the functionalities

present in the residuesfl to R4 in Structures 1, 3 or

4, and in Formula (1), se functionalities may
require tenporary e fon. Appropriate protecting
groups are known to a son skilled in the art and

i nclude e.g. a benzyl or ky1silyl group to

protect an al cohol, a ketQaN’ ‘@o ectc@ouii ol , etc.

These protecting groups may be%effpl oyed according to
standard net hodology (e.g. T. W)Geene, P. G M

Wits, Protective Goups in OrgaricSynthesis, 3rd

E tiQn y o] 1 (o] }
P?gt éa@t Ilcne\g/\(,cgﬁoaglgﬁ,ﬂ’oq( BikHjS ut}Sg(grrpil_ 1§9%a?é}3‘6250 mL) 2-ethyl-6
mathyamixe E5.9,9,t11d mhmnl) Esdadcmi dues salltion iRtreated with ice (150 g)

offRéq s e AR 1 Dat BotS Bl 8&3@%@ s sl G0 0) s

addéa’dﬁﬁﬁlé’é NTRE niikier@ RO ¥ rE@ 2¢ 10°C 0P 8 Y dq t|'l]]2804 200 mL) is
sui tabl'e precursors of the conpounds of Structure

acdad and stkingds icosliguedraiert éanibondke ofixiere iscexiractad uﬁth DCM, the
ecur sors,.ar,e elt cl all abl e ,or

olghgic, BEFE AR 2GT pgen M Geane EvRuiaY s 5hd yBr8Cproduct is

pifidd B¢l GO dmheiliaatgel EngtirkpwirauRshtahe BIA 9et 6 give: DBth{Ies-methyl-
prepared by reacting a conpound of Strugture 5 wth an

phenm 8.6 Basea siorsoapikyC- : =489 IMioH,H AMRKORClex: 6.7.03-6.95

B2 250, 1576 F 38, L. BBl B 7B, 225 5, 31

1Q'U,)(f WUrey.6heredi.. Structure 5 The conpounds of
Structure 5 are prepared by treating a conpound of
Structure 6 vvlth a non-aqueous base such as NaOwe,

. oy
o) BT oL RS e pffpfol (810 & Qe MmBl“PhE Respmetnytene
tepaaﬁﬁm@bwgatg @Izeyatrml trea@aroaauu €60 nsl)ram wa@rqm mL) is heated
Struo(;eure 5The conpounds of Structure are. prepa

ed
topy 19 at‘l’hﬁgwgtqfo@pgu;ﬁaeq)foffsﬁt u1:1t7u°pea1?dv\ﬁ3‘?|l? d With 2 Dean-Stark
TR TR i PRl oot B RTELP, B dBsor and the

mixturedidi refloxed fdre3 quFpeunrktmrb |Stcumdnd1t<15rt2dnm§a;-damﬁ1)waher (100 mL)

red in a ot three st p proce rt|
2 BT HE B Eand T O BT 48155 RARNGA W SHb SebNRHCOs, dried
oVeétagy 50} M%@H{s‘@rat&! rpid lﬂél‘ﬁaan ISBfd Y& %ls%o%@WEﬁsand treated
of Formula (1), wherein Fornmula (1) represents a

with theptasteete- itiglize [crystalfisatjax aldieagolice maderial ds icodectad eand dried to

o6 T e G0 Ry P SRR B a8 1D 455 PtblluSss orvstanine

pcmﬁer dl'-l‘NIWIP({UD@Q?%GQ 88481 119), #c58ly 83 inh| 249y, W(é Br, 1H), 2.69 (q,
acid, etc t or elevat ed tenperatures In

J prie6 dirc @H)r 2. 3896n3k),of. 28 itk V1= A6i kg, Jdch as aC| ds (e.q.
TFA, acetic acid, HCl, etc.), bases (e.g. NaH NaCAc,
Na2CO3, K2CO3, triethylanm ne, etc.),

o)t Tbr aalidkerbesernsslmicalof 5-efhyl- Wﬁiﬁfroi;ﬁﬂweﬂhglb@@lﬁﬁlo%hyde (10.0 g,
oxal écchl oride, a carboxylic acid anhy

6<§>@dnlmol)>m WMaGE0oMLjanst pyadinei @@emL)etrﬁlu;vrqrnﬁthan@sglfomc acid
RRRRHR A HONAS SR SYEC ¢ oo 3F & A Bbg complete

Structure 10 in a solvent such as DWF, THF, etc. in
the presence or absence of one ore nore coupling
agents such as TBTU, DCC, EDC, HBTU, HOBt, CDI, etc.
and in the presence or absence of a base such as
trlethylan1ne Hn|g S base, NaH K2CO3, etc. (Lit:

o o o o AN =l Y
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protect a diol, etc. These protecting groups may be

enpl oyed according to standard nethodology (e.g. T. W
waz@enee3rP. G M Wits, Protective G oups in OPQEMB2006/050850

Synthesis, 3rd Edition, WIleygNew York, 1991 ; P. J.

Koci enski, Protecting Goups, Thieme Stuttgart, 1994).

Alternatlvely the desired residues RL to R4, in

particul ar al so be introduced in later step

a‘i‘CHTé\‘?”sftBﬁI'%Q/vbﬁﬂb'sd?mqv§§t4r%ﬂ'@f reaclempostiteedfordy Fﬂ]@*’t %rheat rt. The
m&t@ﬁé §e iREE WG, b'@ﬁ\/l%?gg %éél%'@i ﬁﬁgé“?@‘f@s Wltﬁr\matgr, dried over
sul tabl e precursors o nmpounds of Structu
MaBd ] flte neelsanej:de\vamjratedeﬁbecesrnoe m@lpu nfﬁ ecBby tﬂaSI:u chro‘rﬁatograp hy on
r pr rsor r r r a or
S'Eqibskélaﬁﬁﬁﬁihﬁ%&anﬁ% 9% i gNa I Sl anssiioge Zsip 2-ethy
t
e BeR eote I TRk Bl U2, G MSTHh =1.07 min;
H\an\hRa(O%I@pLﬁwﬂ 9<8f (sStiH)¢ 7ufCe (<21 Hiyp 7266 ¢, v}, Z288Hgad = 10.1 Hz,
th I th T DIVF t
2her5S 3Dk hdtekerde2 B SFlase such as. aq. NaCH
aq. KOH, etc. at tenperatures between 20 and 100C (in

anal ogy to B. Hedegaard,J. Z. Mirtensen, S. O
d)Lhovesstiored Stduh@theﬂt’rmam/e( triflat@l(10.7 93863 mMB@dPin aryddMF (75 mL)

|Sﬁ?gugnﬁ% dchg pﬂ%mlrgepfﬁgd 0/f2 ZStmrngl ureth5yl %?:ry\faetg 31.1 g, 361
mm-‘dﬁ oanpPPet (B9 @l@g{‘e]% ﬁwﬁélﬁﬁiﬂ@b’de@AE | 405 g, }81 mmol) under

0] hexan-3- one ((1 I somer _of conpoun

nigpgeet The mytwgystfélrr@de@bﬂé@ﬁtf@rr 5|h19cqq4anto rt, diluted with diethyl

e FRPEREEY PRI A"Mi® et AP oReTERe WebluibsplGo. Nanicos

sautiofl. THiEmrg@NC Siiracy.is @tad over MgSOY. fllmmbea@orated The
andA. . V. Tkachev, Tetrahedron Asymetry

regicyles isopurdiedaby ﬁlﬂ@dsvchrﬂmatogrﬁpam@vsms? rgq#eqlvf‘mq:mhuheptane EA

1%1 Yo y&QQ% 2 et faﬁﬁm ﬁﬂﬁh){ g&%&p %C‘P\Z@r gﬁg%bﬁﬁﬁ %%Fer (5.93 g)
as laee:omwlesquasj goms |tpm_0h3® mirt.erature (W Cocker, D.

H. Grayson, Tetrahedron Lett. 5 1 ( 1 969), 4451

-4452; S Lochynskl ; B. Jarosz, M Wl kow cz, K

e)Plad (

2?45% |on Q)f 33 g 2" @th%Kﬁlc%mégﬁxl%hémécr}h@%bd methy! ester
%ngra%s Gh’eoh) ln metharss ¢ 14@Chibhaneo? dhag.UNaQH1(46 mL) is stirred at rt

fo\r,\gﬁb \L%gm% ?eiq%\}%évgrsgra%@ agyle V\g%é(uoqg&éz%qlﬁpomﬁﬂracted twice

wr‘EW IIDCI@OCFhe(a%j 'Iﬁye?q’é Qﬁi@iﬂé@Rwﬁﬁ 3024 864HC!. 1’13}2«{55)%@%& that forms is

Sonawane,

cq_i,@@ted Bwaglgeq wggoyva@Qrgm dried. ATh@opmducy\ isyfurther purified by

W@%ﬂ@w fr?}ﬁ r ahe O§V %ym% %Qz(r ¥%@ng§ﬁn@% n%glgyl -phenyl)-

advylidaciBqpavg) s yMlow b?@hﬂy LOMS higt40:8Coninun. 3 1
(2001 ) , 233 243) and is exenplified below The

compounds of the Formula (1) that base on the ( 1
388 o0 Edyr PRI BRER s o0 275 . 126
mﬁ'&)» BROMRIPES (£8npolt8 mimoStinuethane! (B0 muy ReCol275i mgd10% Pd,

R 05T 4 58l SRS P gt e

at?rF‘BF‘H' OTRéE %a@{yﬁ |§Wﬂt8% Jfﬁ'%W[‘] tHSrfllt?é%etl@ cBnBEAtPRBd. The residue is
i11éd in the art, pref eraH'é(Xinﬂllb hr omat ogr aphy or

dlSSQ{Sedlllm |E§atwaﬁhedl':wﬁh1ﬂ Nsadqr wedriyy @xXhu@gl &C1 and brine. The
|IIustrat I nvent ut.do not at all limt th
orgepfet st db e v o\ Bl HERed BooZtuatarmiel e et 2-ethyl-4-
Cel si us. Compounds are characterized by 1H NVR (300
MHz) or 13C-NMR (75 MHz) (Varian Oxford; chem ca
shifts are given in ppmrelative to the sol vent used,
multiplicities: s = singlet, d = doublet, t = triplet;
p = pentupl et, hex = hexet, hept = heptet, m=
nultlplet br broad coupllng constants are glven |n

o, T IFN A A NP N



10

15

20

25

30

CDI carbonyl diim dazol e DBU
1, 8-di azabi cyl o[ 5. 4. 0] undec-7-en DCC di cycl ohexyl
W@ 2006006331 de DCM di chl or onet hane DEAD PCT/IB2006/050850
di et hyl azodi car boxyl at e DI PEA?§I| i sopropyl - et hyl am ne,
Hni g' s base, ethyl-diisopropylam ne DVF
di met hyl f or mam de DMSO di net hyl sul f oxi de DPPP
1, 3- bi s- (di_phenyl phosphi no),- propane_EA et hyl ac
ssiﬁ@xwme@tyhﬁrr@ﬂ%vl RhemdpP@pjonic r@cuét(m g)cas @o\ﬂfﬁlt%S@@dE{—C MS: tr
_@yp%l hour (s) HBTU O (benzotri azol -
IQ N, N, N -tetranet hyl uroni um hexafl uor ophosphat e
H03t 1- hydr oxybenzot riazol e HPLC hi gh perf or mance

OO OF Srier ety b TGy Mty - A BB eopis Relinisncio (2.8 o
1@6%%)%' ééelﬂlbda&d‘r%lsgé %Fé@t’ec@ﬁ‘?th%ﬁb%f (8, 905 9@5 4 mmol) and the

preparative TBTU 2-(1 H'benzotri azol e-
restidg3nixdu neasmtlhvgekiumtosﬂ Uhfared hafr heo*nkxtureas én Itered and the filtrate is

t el ﬁ@f\%ﬁ egéﬁdgﬁgg@r&ﬁgfﬁg g (g{i%ﬁgl |{;]% gePeImting with DCM to
g.il«e mlpz(‘x@fr@ﬂ - fEhﬁyM”rﬁethﬂ}Z/;ﬁ[ﬁ &taﬁtom e@iay 1.7 rPtantl Béige solid;

L@\ NS 5t- 4%86@ﬂiydro 3-thia-cycl opr opa[ a] pent al ene-
4-carboxylic acid ethyl ester (Conmpound of Structure
5) a) NaH (7.0 g, 60%di spersion in mneral oil, 175
hnokolution vefsB¢D-ethyi4- fmmyaaenéthilﬂﬁh@fhyl brij‘pixsrﬁcldc:ld 9(1 67 g, 7.58
sus ended in THF (400 nl) suspensi on i s cool e
Mol @Nda ¥GTQ¥V|3@N”8f h)é‘i’rﬁ(jmoﬂdﬁeg eghc & 236 MMaeb '@21 methyl -2-
hRd
P itne WHoatod 1] B0G 0 3 S i B iRiRay@ @00 W live cooling
daingbrrddigior)pdimecamagtien i mixture rshdaILﬂekdzllwltmdlethWeether and washed

WECLL LR n SR e and il 10 ) . <Ot 1Y (253 firered ang
ev%ddr&treﬁ t()?l\?@%ﬁﬂdﬁ‘%@ eﬁg/% rﬂbffﬁl‘l BMbn% ?)I&dlglﬁlé'ahd (1.55g) as a

hexan one
b@gelsm LC- Msvun ﬂh@@mnsﬂayumcaowmso*ykadmezs (s, 1H), 7.45 (s,

20 b4 V. PR BT 2 grirhetie L3t (3. STYo00f ft J = 7.6 Hz

3@)?_»3-243) ( 12.93 g, 70 mml) in THF (50 nmL) is added
to the suspension and the resulting mxture is stirred
for 1.5 h at rt. The mixture is filtered, the filtrate

) BRI, o987 pipl -5 i bgldn methano
(2% m).). ﬂ&m.eébm@h&]yaf@(wémm o cNeASEOH amob 20 7 mmoI) followed

evaporatedtofurnlshacru E/Z m xture o

bys, SKy- @/Mﬁﬂiw methykehengl-erepignic  acid 15{0 g 690 mmol)

dlfgt%llogd(% rﬁ&ﬂ?hgle{f%lrﬁﬂm agd{%d ﬁ‘g?é t@ﬁ?eqﬁgemiedem%lh and the
dliv_'erg |t§ﬁéi/ab3ratédi TNVR réﬁaﬁbaé dlssd)l\ﬂecﬂ'm 2CN a&] HG’I éhd-bxtracted with
oth isomers)

EfAsdherdH ob. @%agdphase '%@dBJSitﬁd tqn%,hyraqi@agéa)t ag NgHCO; and
d 5
thie mlxid_l’e # ﬁ%’[{&?g% #{E‘rr hg{eg \ﬁ?ﬂgﬂ JTﬁe %‘brﬁtﬂq@d Fgér%c%ﬂacts are
drigchoovers d\aSQ 4, 2f|l§@reﬁddevaipera’rkd) ark®. driett, tal Hyinaj @[2-ethyl-4-(N-
hydir%;éqe;rba@lrg@iogﬁészrsrgmrgl re,qlﬁ ?p[rrrgéléglmg éiﬁafew}hdtﬁ]sohd LC-
M’SHt,{THJG)GO h#8®i+1]4H a§np7, i somer), 2.1 8 (d, J =7.0
mnor is ner) 2.00 (d, J =7.0 Hz, 1 Hmajor
|sorrer) 1.95 (d, J = 7.6 Hz, 1H mnor isoner), 1.30

1707 o Rl 8L TPASE B3RS il s Befifabforo o e
cyéciopr%ﬂb!@]pﬁ@ﬁa!eﬁ@%bérbo&ylﬁ? detd (B¥D ningon .22 @imb)), ind AMF (3 mL),

maj or 1soner).
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b) A solution of Na ( 1 .70 g, 74.8 mol) in abs.
ethanol (75 m ) is heated to 60C before it is treated
WawRaok/18063D| uti on of crude { 1-[(1 PCT/IB2006/050850
S, 5R) - 6, 6- di net hyl - 3- oxobi cycg®[ 3.1
. 0] hex-(22) -yI I dene] - et hyl sul Tanyl }-acetic acid et hyl
ester (182¢g9, 68.0 mol) in abs. ethanol (200 m ).
mxture is stirred at 75Cf or 20 min, then cool ed

TWSUr B90dngut ¢ mmah andsDIPRS. 5&1&@9(600%0'» iszadifled. The reaction
h 0 T,
0, N 5, T, I s
h)&bbxynarbamlmmpk)fﬁalme!mwwaﬁmrxyl%-ﬂnd);iioyicgbgmt t!;CB(DBJIﬁng 1.22 mmol) i
S -1, 1.,2-t et e a, 5, ra ro- . .
it 12 BiCh 2 rupep Sliafancatinged 2 & togxy i Ehematies i iluted witr
foPPichcit (@.Eprrﬁ_aga)noaécé’}oﬁﬁr'ille"(w AL} aRf s‘%%%’ré’dé&'ﬂy I\grep. HPLC (Grom-
(LC. M5, UV 280 nm). LG M5 TR = 1. 1T 1 mn, ML ]+ =
Si2520. ODS-4-HHE NBGX ASCEREh 3) 0:und, 40 26 9556 aketoritrile He wadéd containing
0 %9‘%2 fo(r%ﬁp/‘ aJogd 3’fp1§§§ r%qu ,ga@ﬁ '115,_25%r’n(e%h'_)9l-’j kfa,g,%_agt%’tr@ﬂya ro-3-thia-
cy%:{lﬂcrsprég%aﬁenﬁli&ezéeai%%égﬁaﬁbblw(@-f?ﬁyl@meWM-((2-carboxy-ethyl)-N-

hydrexBeerzamiding) este3 {260 mg)\as @ whitpadadifpkGtMBetre= 1.05 min, [M+1]*
_21- Eg{%boxyl ic acid (Conmpound of Structure 2)To a
=8§8P04 on’ of crude ( laS,5aR) -1, 1 ,2-trinmethyl-1, 1

a, 5, ba-tetrahydro- 3-thi acycl opropa]

a]pentalene 4-carboxylic acid ethyl ester ( 1
K)1. 2A mmsUpemsien haﬁbl (t=sd5aR)), a2ddmethysd , 14, S;aa faetrahydro -3-thia-

ol ped 4 gnp? 3%%'&32& o (PR Bifelin: g (yarony

cambry) étﬂﬁﬁumhydroxyb@nmmd&@)Léstem(ZS‘S Kengt 0eB8 1€ chri iy eﬂoluene (10
tinmes before 1t is acidified to

m8) syheatad ig 8§|°@rf%2ﬁ@|s H‘e”I'ﬁU QR Cator iBedryso| Thei Bixtyre is cooled to rt
L T e p—

pr@pd I—ERLE(D‘()ﬁﬁcltrmSlt tD2d) @BS 4-HRS0@B)mi, ,10lpm, 70-100% acetonitrile in
-trimet

W@’@VEP%%a'f‘@lgr Qhﬁyi’zﬁ fargnie racid)cipc RBRICoB AR Bt mesind-4-[5-((1aS,5aR)-

R

[1R,81bx2dR2o(-Byl]iphenyB-@Bplothic Acid (Lmthgz) aSLla) whEte 3:9y$talllne solid;
1.91 -

L<A1M$rtfaf.1vamn<[l\ﬁ£h 2z 78, ' g, Plorawih 5 2 28 %, 1), 7.64
h

(5P RERIE Y H 08 fid U 262 ORI M), 2,940 89 (m, oH). 284 (d, J =

182I|—Hz;vﬂﬁ1)g mwagduaasm @H) pP 4t (@ 36, 269%33((&1 55(91)92 05, J=

5 hodealTib e (e Jae e ey 1) oGt 8t U 14 -6 By SHio- iy BH), 070 s

SHF et hanol (40 nlL) is added. The solution is stirred
for 5 mn before ( 1S, 5R)-2-(1
-chloro- (E)-ethylidene)-6, 6-di methyl bicyclo[ 3.1
hexan-3-one ( 1 5.0 g, 8 1.2 mmol) in ethanol (40
Eﬁ%& I gg&@&‘%?opMAse The sol uti on becones slightly
marn1(approx 30C) and turns orange to brown. A fine
precipitate forms. Stirring is continued at rt for 1
h. Then, a solution of sodium(2.24 g, 97.5 mmol) in
ethanol (75 nlL) is added rapidly and the m xture is
heated to 75C for 1 h. A 2N aq. solution of LiOH (75
m.) is added and stirring is continued at 75C for 2 h,
then at rt for 16 h. About 2/3 of the solvent is
renmoved in vacuo, the remaining mxture is diluted
with water (250 nL) and extracted with DCM (200 ni).
The organic extract is washed twwce with 1 N aqg. ( 100
nmL). The conbi ned aqueous | ayers are acidified by
addi ng 2N ag. HCl and extracted threetinmes with
diethyl ether (3x300 ml _). The organic extracts are
drled over NgSCﬂ and evaporated The renalnlng reS|due

s s s o o o, M 1 o o
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g, 0.675 nol). The resulting suspenion is stirred at
rt for 18 h before it is filtered over celite. The

WO Rdosmentoss i s evapor at ed under reduced pressur ePCIIR2006/050850
remaining solid is dissolved gn diethyl ether (650
m ) and washed with water (2x 1000 ml _). The organic
extract is dried over Na2SO4 and the solvent is
renmoved in vacuo to furni 1-((1
S, 3S, 5R) - 6, 6- di net hyl Bifrgyth o[ 3. 1
. 0] hex-3-yl)-ethanone (3.6 g) as a paleyellow oil. 1H
NVR (CDCl 3: d 2.83-2.70 1H, 2.1 4-2.03 (m 5H),
1.82 (dd, J = 10. O4,cl4 , 2H), 1. 1 6-1. 13 (m
2H), 0.95 (s, 6H). c¢) olla sol ution of 1- ((1
S, 3S, 5R) 6, 6- di net hyl -
. 0] hex-3-yl)-ethanone (3695
m ) is added 70% m chl orop'%rbe
2 nol) in portions. The reaction KRixture is stirred at
rt for 36 h before it is washed wth 0.2 N ag. NaOH (
1000 m ). The wash solution is extracted back with

TocKa (exiBtion niof ) .3-{21@th&bﬁ=bnetéuI-M@éﬁia&@alﬁ}édu%t@hethyl-1 ,1a,5,5a-

tefréh?%r g#-gﬁal\ég/g%é&gag?tp%%t%%yﬁﬁ - 5 zﬁg@a/ gflol-ijlyﬁ/-%ﬁgﬁ’yl}-
pr(%g'?%é@g%ldﬁ(gﬁngl p AT inCIMFO{O kS néh_ chgqn% 22311rﬂ6I and DIPEA

as a pale yellow oil.
(A nept 66Iumol. B ledded H)The2 nfigtute . |93$t(n‘ed53ﬂ)rt f_nr85 mln 7tiefore the

aét{qnpp%g&’ grlrgrazﬁz lgﬁl pgrplragl gj,rgneqqlzcgdacgﬁf%gg(lig’cosnl_l?n’ueg'a8t3rt( for 1 h. The

m%@@ng?rég‘f?g'\%itm EH{I ngéé y(%% 041@) %Iafggﬁg‘th?’aé’ t(r)@grilgg(OS mL) and

se/petratea Nsbyaq)re[bl tPLEO wﬁteas s‘lgl?rﬁm@tryt:useﬂg&s@mlnﬁ r sgmat 20-100%
for h, diluted vvlth wat er (600 nml _) and extracted
ac\;ﬁtowtrﬁanomesoomalr)mg trecionbinaeidbiqarfped the dagired amide as a
[ over MgSO4 and evaporated to give ( 1
C@{s@réé,j%%%g%‘ 6- di met hyl - bi cycl o[ 3.1 . 0] hexan-3-ol (23.9

g) as a pale yellowoil. 1H NI\/R(CDCIS) :d 4.23
(hept 1 =2 Q Hz 1H) 1.87-1 70 (m 4H) 1.23-1 .20
éyfm 2H)L 0.96 (s, 3H), 0{81 (s, BE)MSe) To a |m xture
ampple dine (80RM ) and| DOM (720 m ) is added Cr O3
(50 g, D.5 nol). The mxturha(nsmsktl rr[édi#ﬂbr 5 nmn

of A 1 Q. 2AC -~ o H hi Ay 2
UCI o€ L 9, 9JI, ur\) U, U 1 IICL Ilyl 9] CIly L I UL J .

. OkBexah- 3- gl (QH5 g, | 0. 08.1i2ol ) |s480d§ﬂi Stirring
is contjnued at rt for 2|5 h. The nmixture is |decanted

fr oily resj diJute th O/m _) and
gz]e i t h FN4Y ag; |QI—ICI 3x8 :g Eocll\‘%@\'/ég by sat.

aq. NaHCO 3 sol pn (80 m The separ at ed |organi c

phase is dried over NaSO4 and the splvent is |renoved

in vacuo to give ( 1 S,5R) -6, 6-dinethyl-bicyclo[3.1

. 0] hexan-3-one as a pale yellowoil. 1H NWR (CDCl 3) :

d 2.58-2. 2H), 2.1 9-2.1 , 1.34-1 .26
E’(%ﬁ”p%‘-lf@: éﬁ'@’(gg](a"s’s}%q)o’d@t_egmlr@g’E]CgH)va]tL)e 0 a suspension

of NaH (873 ng 55% di spersion in mneral oil, 20 nmol,
Gy dainding rasgays are pprfouned in 6 avel miaﬁbtﬂ;eamates 1|§un¢,_4}42587) in
i.S_added ne acetate (2.22 q, 30 [). T .
a Shebufim or 200, if Hsihd sléraBiank nibefPtiny of CEIQuqels expressing
re@Bn{blﬂarﬁ maﬁ StPdireBéHt.- héé‘é&ﬁb@héltléns QirEGZ@rﬂnI@ITHBSeS (Fluka,

m’mléln di oxane (5 ) is_added

51;%6%(% |1QH ml\&tNﬂ@ (Huka, rieeB)atd 65 M@Qﬁml@hka $RE64), 0.1% BSA

(CEUFbEREm. 07B8HRR)! BN B Gy G A TS (luka. 41644,

50 heMOrPBSITG TPEXt (AR shakt mgbuéﬂc@stismtaey Twh@ equ oger7.4. Test
MySO4 and evaporated to give cr ude racenic (1 2R,

5R) - 2-acet yl - 6, 6-di et hyl - bi cycl o[ 3.1 . 0] hexan- 3 one
(2.45 g, contains dioxane) as a dark yeI low liquid. 1H
NVR (CDCI3) : d 2.61 (dd, J = 7.3, 19.6 Hz, 1H),
2.34-2.20(m 1H), 2.01 (s, 3H, 1.72 (d, J = 8.2 HZ,
1H), 1.40-1 .20 (m 2H) 1 09 (s, 3H), 0.81 (s, 3H).

o o o o o




10

15

20

evaporated. The remaining brown oil is dissolved in

THF (30 Ml ) and treated with 2 Nag. NaCH (3 ml ).
wab@emvoessiire is heated to 90C for 4 h before iRPCT/BB2006/050850

diluted with 2 N ag. NaCH andggxtracted with DCM The

organi c extracts are dried over Na2SO4 and evapor at ed.

The crude product is purifi ed by prep. HPLC

(Phenonenex Aqua gradient 10 to 95%

CQ{ERO IS Are é'ﬁsﬁ“’\ﬁﬂt %ﬁ‘d @BWleéil iR HP%. BMSQ amdcpigcingybatgd at room
N

G3Pg8r hftoi tadfidlhen 06530 P >26-GT I uhe aisbay IsGnbBbateR for 1 h at room
1.06 min, [ M 1+CH3CN| + = 245.1 1; 1HNI\/R(CDCI)'
tempryaiuge, The=assay is) gemnipgteds ky frangfgr @, the reagtos pqzxture to a

Mé.’[‘?ﬁreﬁes@%%& W%ags%ﬁﬁfﬂgé)&]&ﬁ@ %ell }Yrlestelom Packard

Bio8eiencest &nyd tHe pldtea,dve Seadhaid wﬁtyldce—cmd hDamit NapHe@a/NaH,PO,

NP 06 S S, S 5445, o
F%&Eﬂﬂ@'ic)sméfﬁ Eopbfi(ez‘ﬂ‘g(‘fj):’;@w}" %?(?etgi ?H?hg%’gg.ag%ﬂ@réﬁ%bound ¥3-

GTPyStis rmestsoydd With alTopCount from Packard Biosciences.
a, 5, ba-tetrahydro- 3-thi a-cycl opr o- pa[ a] pent al ene- 4-car
bonitrile (203 ng, 1.0 mmol). The reaction mxture is
E?E(i 4 8 @bnééntfé?fon%hg@@ﬁ@f ?ndJcnﬁ%SE) ¢ of ¢tk rB6may sgecific 3.
iltrate 1s purified Water XTerrra
GVByE UiBdiBgx Bpenific mﬂ%gosw&meeomyt swkbtmotlngwanrespemflc binding

t % [
fr&rggn@wal o Sﬁ, O@q?g&;%qu%i blgglpg fcglh%ﬁargjountl of cpom bound to the
f [ e I
M?Q%r% gtaf %hbf%@ &ae‘gggé% ygiu(ﬂ&é\gys%ifﬁ Rt %%uﬂ“c gﬁ‘fo*ﬂwg is the
amoudat <nﬁ Mndlpmatl}eﬁaﬁ%mof ansag@me’smltherassayam d
2,2-dinmethyl-[1 ,3]dioxan-5-yl methyl ester The title
conmpound is prepared follow ng the procedures given in

T@ole@shéws%@@@ébsvalge df'é@@@%@ﬁﬁi&ﬁﬁs A th5 pr@ééﬁt‘ inK}entlon The

X. ng, J. Sennelo, M Cattaneo, Zi ghe
E@ste\rﬁ|u® w/ere retarminedsacaareingNo tee mtaod@hegembe@bmk
K. A Jacobson, J. Med. Chem 45 (2002) 5694-5709.
Exanple 1 a) A mixture of 2,4-di nethoxybenzonitrile
Ta4Be26 g, 20 mmol ), hydroxyl anmi ne hydrochl oride (2.92
9,42 mmol) and K2CO3 (5 80 g, 42 nmol) in ethanol (80
%mpolwds@ﬁ Exampie 85@568?“/'?7 h before it is poured
ontowategr—(250nt sotution is acidified by
adding 1°N aq. HC (75 :]T? apd extracted once with
DCM ( 10 ). The¢ ag. olgayer is basified with 1 N aq.
NaCH (Q(’) m \ and extracted three tinmes with DCI\/|(3x1
50 m ). 19he organic ext. Qacts are dried over MySO4,
the—sol t—s evapotrat antthe residue is dried
under % vacuum o g@e N- hydr oxy- 2, 4-
di met hoxgﬁ benzam di ne (6.1 .35|9g) as a beige solid.
ICMS: tR =068 min [M1 ]+l =197.1 1. b) A mxture
of N-hycﬁibxy-z, 4- di| met h%ﬁy bepzam di ne (98 ny, 0.50

et aS5aR)y—] 6/_ t{ et hyl , 1

a, 5, ba- t?équ ahydr o- 3- thlh cycl ppropal a] pent al ene- 4-
carboxylag acid ( I 11 g, 0.0 nmol ), TBTU ( 178 nm,
0.55 mml) and DIPFA (646ng, 5 nmol) in DMF (4 ml ) is
stirred 43 rt for 45 mh4 the1 at 110C for 1 h. The
react+on 7IIAL tH-e—+$—¢h |fst|y subj ected to prep. HPLC
purifi ca‘%l on (Phenonenex“~Aqua| 75x30 mm gradient with
acetonitrile/water containing 0.5% formc acid) to
give 3- (2, 4-dinethoxy-phenyl)-5-((1 aS,5aR)-1 , 1
,2-trimethyl-1 , 1 a,5,5a-tetrahydro-3-thiacycl opropal
a] pentalen-4-yl)-[1 ,2, 4] oxadi azole ( 19 ng) as a
colourlesslyophillst LCMS: tR=1. 17 mn, [M |
]+ = 383.1 3; 1HNI\/R(CDCI3):d7.89(dJ 8.8 Hz
1H), 646(dd J:23 88Hz 1H), 643(d J = 2.

"~ 0N SN NS
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17.32 mol ) and DI PEA (8.89 nL, 5 1.96 mmol) in DW
(35 n.) is stirred for 10 mn at rt before
Wa2Medideydlr oxy- benzam di ne (2.64 g, 17.32 nmol RCT/BB2006/050850
added. The solution is stirreggfor further 30 mn,
formc acid is added (7 nL) and the solution
i schr onmat ographed by prep. HPLC (G om Sil 120
CDS- 4- HE, 30x75 (Tyr adi ent \_Nith acetonitril e/ water
Examnple ﬂ%@sgegwe@m dnyévaFticayi ve (1 asS,5aR) -1, 1
,2- trimethyl-1
The xffieacyeof athydadneoumia fyEoopulepd) 4% p@saasrsedebw rnaawrmg the

oy RGBS B 5} 4 Bmpoun o

Fcf)rﬂvﬂillla] h te r$c5r7no’ténsﬂé rﬁalauﬁlmarsraw Phe @nﬂcﬂ&s@@)hdusedlm climate-
trlmeth% 5a-t et rahydr o- 3-t hi ac¥rcl opropal

ccg]tgglﬁdaq Lqmc\gﬁlb(a(g,g,rbh%{dark cycle, and have free access to normal
h
Aoy Y Ao NAIED BIoRa Bl bl o 4, 6 24 e

adi8inhstlationr e-ulhélcoa vermjbljez:te@rtovlaelmattdegy ruesiiug eAldvia Hematology
ress he resid |ssol v@%
SRRV s PEIOR RGN AU SIASHUZPRREY- by prep. HPLC
(GomSil 120 ODS-4- HE, 30x75 mm gradient wth
r c i pi
Algi“c\%ngar sgarle%/zelﬁPéoeas:aga%%Ea? E ?IQM(Z) %41 éﬁ’cﬁ!‘y{q@‘é’éylal;é’ performed by
aralpsis af tvatiaad:ty (ANOBA) hising StatsticaiSiabpanaad dme Stydgnt-Newman-

KedFsiippedded6) it Sotisbatons gl findtfiedi s rejected when p <
0@39 13: 1H NI\/R(CDCIS) . d 8.04-7.98 (m 2H),
794-6.89 (m 2H, 5.37 (s br, 1K), 3.1 0 (dd, J = 5.7
. 18.8 Hz, 1H), 2.93 (d, J = 18.8 Hz, 1H), 2.43 (s,

3 2.00-1 92 ( 2 1. S, 0.75 (s.. 3H).
A3 shade, 7980 sl i el B Son R HBmiS Bl ater ora
adm&n?stfatiofﬂiEtdWHolmg/llg of two compounds of the present mventlon to
5, 5a-tetrahydro-3-thiacycl opr opa{os

nmﬂnavaﬁnaleywlstm rats ap osaiapares tozaygouphehaninpalggreated with
vélele %&’5 nmmol ) in isopropanol ( 1 mL) the

correspondi ng al kyl ati ng agent (as brom de, chloride

or nesylate) (0.1 5 mmol) and 2 N ag. NaOH (0.2 nlL)

are added The reaction mxture is shaken for 8 h at
'3’7*@)'@ ‘The reaction mixtures are purified by prep. HPLC

0 ODmm 5mm 90% t o
5% wat er ( .g%N t2) [ @ ﬁ?my&ébbgn% Wat ers SymmetryCl

8 19x@ampleum 90% to 5% wat er
/ﬂ ROA—l('Y'Y"—I\/ar\ofnnlfrllo\ t 0o V7= fho d Sired products

A= |

as coIdU?Iess Iyophlllsateﬁgfgn the casp of Exanple 8
the Teaggion mxyure 15 shggd for 8 1 pt 85C before
TFA (0.3 nl ) is|added. Thé mxture is shaken for
anot her hour at 60C prior to purification by prep.
HPLC. Exanple 13a) To dry nethanol ( 190 m ) is
carefully added K-tert.-butylate ( 1 8.68 g, 166 nmol)
foll owed by hydroxyl am ne hydrochloride (9.92 g, 143
nmol ). The suspension is stirred for 30 min before
3, 5-di net hyl - 4- hydr oxybenzonitrile (7.00 g, 147 mol)
Is added. The mixture is refluxed for 32 h, then the
suspension is diluted by adding 2 N ag. HCl. The
solution is extracted twice with DCM ( 100 m ). The
aq. layer is basified (pH 9) by addi ng solid NaHCO3
and extracted five times with DCM fol | owed by four
times with EA. The conbi ned organic |ayers are dried
over Na2SO4 and evaporated to dryness to give
4, N-di hydr oxy- 3, 5-di net hyl - benzanmi dine (7.9 g) as a
colourless solid; LGMS: tR=0.62 mn, [M1l]+ = 18 1
14 . b) A solution of ( 1 aS,5aR)-1, 1
,2-trimethyl-1 , 1 a,5, 5a-tetrahydro-3-thiacycl opropa]
a] pent al ene- 4-carboxylic acid (3.00 g, 13.50 nmol),
TBTU (4. 77 g, 14 85 nnDI) and DIPEA (7 62 n1 _, 44.53

- o, . .
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7.75 (s, 2H), 4.90 (s, 1H, 3.1 2 (dd, J = 5.9, 18.8

Hz, 1H), 2.94 (d, J = 18.8 Hz, 1H), 2.44 (s, 3H), 2.32
W@ 2006860633 2. 02-1 .94 (m 2H), 1. 16 (s, 3H), OPGWIK2806/050850

3H). Exanples 14 to 18 and 20g40 23 To a solution of

2,6-dinmethyl-4-[5-((1 aS,5aR)-1 , 1 ,2-trimethyl-1, 1

a, 5, ba-tetrahydro- 3-

thi a-cycl opropa[ a] pental en-4-yl)-[1
Clapm#) oxadi azol - 3-yl ] - phenol (10 ng, 0.027 mmml) in

i sopropanol ( 1 ml _) the corresponding al kyl ati ng

agent (as brom de, chloride or nesylate) (0.1 35 mmol)
1.ahdopduad.seMufdd (rAnRthe grpuproenaidtieg .of Thiepheses ofahe Formula (1)

m xture is shaken for 10 at 65C. The reaction

m xtures are puri fllgd ®p. HPLC (Waters XTerra

Prep M5 C 18 19x50mm 5ymn 80% to 5% water (0.85%

NEt 2) / Acetonitrile) to/dj ve the desired products as

col ourl ess | yophilisa A anple 14 1H NWR (CDCI 3) : d

7.78 (s, 2H), 4.00-3. 4H), 3.12 (dd, J = 5.9

18.8 Hz, 1H), \18.8 Hz, 1H), 2.43 (s, 3H),
2.36 (s, 6H) J =5 H, 1H, 2.01 - 1.92
(m 2H). 1.1 .76 (s, 3H). Exanple 16 1H

NMR (CDCI3) : d 7.
3.94-3.80 (m 4H),

0

2H), 4.1 7-4.08 (m 1H),
8 (
2.94 (d, J = 18.8 Hz, 1

dd, J = 5.8! 18.8 Hz, 1H),
J = RE H,

1H), 2.43 (s, 3H), 2.35 (4,6 : 7 1H), 2.01
-1.90 (m 2H), 1. 14 (s . H). Exanple

20 1H NWR (CDCI3) : d 7.7 ~\4. .92 (m
4H), 3.1 1 (dd, J = 5.9, 18. ) ,
18.8 Hz, 1H), 2.43 (s, 3H)
(m 2H), 2.00-1 .92 (m 3H), 1. 15 (s./,3H), 0.76 (s,
3H). Exanple 19a) To a sol ution of terhenyIphosphine
(161ng, 0.615 mml) igy@fMalhF is added DEAD
(0.097 M _, 0.61 5 mmol). The solution is stirred at
rt for 1 h before (2,2- dinmethyl-[1

3Jdioxan-5-y|)-nethano| (90 ng, 0.61 5 nmmol ) and

WBeET i et hyl - 4-[5- ((1 aS,5aR)-1 , 1 ,2-trinethyl-1 ,
1
‘a, 5, ba-tetrahydro-3-thia-cycl opropal a] pental en-4-yl) -

ring A repregestidi azol - 3-yl ] - phenol ( 150 ng, 0.41 0 nmol)
is added. Stirring is continued for 24 h. The reaction
m xture is purified bysprep. HPLC (Waters XTerra Prep
M5 C1 OmMm 5 mMm wa NO. 85% NEt 2) / acetonitrile)

to give 3-[4 (2, 2-djmet hyl - 1

,3]didXQ1- Fmet hoxy) - 3! 5- di Ayl -phenyl [-5-((1
aS,5aR)-1IN, 1 ,2-trinet , 1
a,5,5a-tetrahydro-3-thia-c§%|opropa[a]pentalen-4-y|)-[
1 ,2,4])oxadiazole ( 135 ng) as colourl ess
Lyophilisate; LCMS: tR = 1.29 nmin, LN%1]+ = 495. 30.

Rbyepreserip dweragenetCi3-4lkyl( 8;--atkoxyt aryhalpgen;
, 3] di oxan- 5-yl met hoxy) - 3, 5-di net hyl phenyl]- 5-((1
aS,5aR)-1 , 1 ,2-trinethyl-1, 1

Rar&presetiet iyahygem-Gr.i-Bikgt, QS’Q-@IROQQ&H&&@@M@hfﬂDtrifluoromethoxy, or
4-yl)-[1 , 2, 4] oxadi azole ( 135 ng, 0.273 nmmol) in

hale@énic acid/water 4:1 (4 nL) and THF (2 mL) is stirred
at rt for 3 h. Then, approx. 6 N HCl in isopropanol (
1 nm) is added and stirring is continued for 30 mn.

Rbirepteseats hpdioded, my)irdxy-Qdglalkyt @, Briihydrakyprepyhidithydroxy-C.s-
h purified. Ry p. (GomsSil 120 - 4- HE
ol s 110G (CHERINRT R e i SATPERE) 2 -y+methyl,
. 0 i | i i o - I t - . _ B .
(a%%’f@gé)!qaﬁﬁfb%%yﬁdz Atdfcla n%?%%kyfies?ergﬂ yAi-m&Hh{FEt Byl aAtibivie(d-Larboxylic
a, 5, ba-tetrahydro- 3-thiacycl opropa|
al pentalen-4-yl)-[1
, 2, 4] oxadi azol - 3-yl ] - phenoxynet hyl } - propane-1 , 3-di ol
(50 mg) as a colourless resin; LGMs: tR=1. 12 mn,
[ Ml ]+ = 455.22; 1H NMR (CDCI3) : d 7.78 (s, 2H),

A ~ o~ PN NN SN O OA
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Is treated with net hanesul fonyl chloride (0.04 nml _,
0.48 mmml ). The reaction mxture is stirred at 0C for

WG 0a1100633 hen at rt for 1 h before it is dil utkRCr/a2066/050850

DCM ( 15 nl_) and washed withgP.1 N ag. NaOH (20 m )

followed by 10% aq. citric acrd solution (20 m_). The

organic layer is dried over Na2SO4 and evaporated to
ss to give methanesul fonic acid

a%d{? Y8-qthwet Ry[(azetjding-Bicaiboxyig) - acid 1C;s-alkyiestenyl-yi-ethyl, 3-
%z% d%eBS%%ltrﬁé Byda{ci?c?)emyilpropyl |3) szc_etldlne -3-carboxylic acid Ci.s-

KA cycl opropal a

alkﬁleéﬂeg)ea{yl]qzrobylg’, ymdrrqmtiemez-yc}afkpm«ypgl aeigl)-dry{maBy|, ngpyrrolidine-3-
a bei

czgggxyﬂtg |d A )@I@h@stg(% ?ré(ﬁ H}%'@Q f@ﬁpo@d%pécarboxyhc acid)-1-yl-
m%thf%@ foyiomBinavs-cdrdoxyfié lackP: c,51359é|k94estel -1 41-niethye ) byrtolidine-3-

carpbxPia- taeid)dirylihethys- t2hli(pyreglicinBasbatyienaaide G 4-3lkylepter)-1-yl]-
oty 2 HPHBIG RS bB e dorn B2 B G T Yoy ic aci

CPL-Bidster A5y Ibthyl,i n %ylr@né.h@@eaﬂiox%? f@fmd_'j fyl-pRspyl,  3-

reaction mxture'is subjécted to prep

[(RarFolidineaBicanbexpdicer s20@ er (a sr@hylsstpgk'sfyﬂirﬁrsgm 9@ h(eyrolidine-2-

Pt SR b R E b At G S5 EResten-1-y1:

pt’@wr OGquOF@%}COG%WNEDlgP@CHWON#HR%l -CO- NHRsQH)(CHg «CH(OH)-
Ol e R s Cosaikarer, Bigro-Groalkakng NRTOGkS s alkoxy, d

h%d%g(% 5 éé(yl ]@1 52 ﬂ;ééxyill'moglgrcé%/& 2- @V}}%ryf 3%ﬁ§dro§)’793 methoxy-

prﬁpamo,l @ngaq:Hm NRStR; Repyriaflicin-1 glhet‘ndxphesmmmlehr( 14yl-propoxy,

2BIERPLb- OHreWRRY. 0By PirsEdar v sHiwd: sta H-grhycrony-
etﬂgl]){jpﬁpérﬁémh 'W]Q@Fﬁ@)f)ﬁ 43 p79‘r§i1| Hﬁ%?l?%m%gﬁy tlggﬂn%) rr,-)alkg/rll)élpiperazin-1 -

met'hanol
yllzp@poetvnét[ﬁs(e h4/d[r®<>( emya@mxm -ylldpropoxy, i 2rerdiphelin-4-yl-ethoxy,

T SRR e s TN T RN S
[(é‘%tlo%ed‘é daraBliit defd edgetky|sgten i w?emx«yoai[(pw@ddfn@ts -éarboxylic

The formed precipitate is collected, washed

a¢l§ivaﬂnydip%th@xy afd(ryrodielinerdrearexylic \agidi (e «alkyiester)-1-yll- ethoxy 2-
i
P GBI G Retioxt, Rfoyraliqng 2oerpquic acid Cur

aljpebRiR)-1-1)s etEho C?Z t r piE-hydirox pyﬂrolldlnei 1-yl]-ethoxy, 2 [(3 hydroxy-
a55atetrahy o- 3-thj a-cyc ropal al pental en-4-yl)-[
POl keI ( 5 [GPIASeRhCAIARYRES col st b4d propbry, 3

%[58?%% é%a'gﬁzlxﬁl}? a&dggﬁ 1 %1%&2%( )1t ylrpﬁgﬁé@S 1§Wrohdme -3-

calrbﬁieylm addy- myl]qoﬂpporcy B-{{pyidlidide-3-aroxylie. &ithG:.s1alkylester)-1-yl]-

p@p@ggy 1? [(@yrrpHﬁJﬂ ng% cat‘:pogggp g gcudgﬁ,&lfgro‘;g}xys [éwr(o]c‘@ne%carboxyhc
adid. CiHalk esYtér (ﬁyu%pe)@) é\[?iﬁwa&ywr@f.dme -1-yl]-propoxy, 3-[(3-
3-[4-(:'2, - |rret yI'-5-nitrfo-

hydpuy-oxanldng)-mt]HoRppxB, 5- aiarreinn;a-bwlwyiz-hwrommethyl-propoxy,
@@-{’%@)@m ghiay dgoca%b%rreﬁtpgyg,rgl%)%yé@afa s-alkylcarbamoyl)propoxy, 3-(2-
hﬁir@ tAyleartAmydylydrdpexs, 4] cae%mgwﬂ@ﬁ JTORY'R, 58-[(azetidine-3-
in THF: TFA:water 20:4:1 is strirred
C%rbozsﬂlcc a6id)4 -9]-8- hwdwmrwqm i &[(pgetidised-carbenylid t reid  Cq.s-

IR Pyt htiohyp et | MGV BSPRORETLARER R a0
yIRprapmpxy Na Ce hgraebgx3 (g tretidihes3s earbiokiliddCMacidhe (sgalkylester)-1-yl]-
extracts are dried over MgSO4 and evaporated to give
2-{2,6-dinethyl- 4-[5-((1 aS,5aR)-1, 1 ,2-trinethyl-1
, 1 a, 5, 5a-tetrahydro-3-thia-cycl opropal a] pent al en-
4-yl)-[1
, 2, 4] oxadi azol - 3-yl ] - phenoxynet hyl } - 2-ni tr o- pr opane- 1
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(305 ng, 0.95 nmol), DIPEA (0.49 m _, 2.85 mml) in
DMF (2.5 m ) is added ( 1aS, 5aR)-N-hydroxy-1 , 1
WQ 20061100883 hyl -1 , 1 a, 5, 5a-tetrahydro- 3-t hi acyRCDmB20#[50850
a] pent al ene- 4- carboxani di ne (90 ng, 0.852 nmol) in
DMF (3.5 m _). The resulting Suspension is stirred at
rt for 2 h. Another portlon of 3 5-di net hyl - 4- hydroxy
benzoi c_aci d 15 ., TBTU (305 .95
PIRREKY. %BYWIOP%@ E(QYUI@“C!W92@VB€XYH%I%C'¢ Mﬂd%@p%d 2-hydroxy-3-

(A2 ey 36id T CLERY Rl Y Bpeab iy nonchdiby- o2

hy&irosy- ngﬁﬁdlma) 1-23&1] prop@ﬁy % acetmmydroﬂyes-l[ G hyedrexy-pyrrolidine)-1-yl]-

t t
RPN D RO TR Bty rpéépgfyeg'@vﬁ owg)'ﬂ-pol@er@zm-1-y'-prOpoxy,
L LR E[4-(D- ;
259UR SRR (CPLbyindfarin [yl phoBa T o myHrky F14-(2-hydroxy

etdayt)@pe(razmm s propob(y mo?-hydroxyed-cenpholin-4tyi-prepbxyt  -NRY'R,

NHEOGTe SR el S pal e irity RECER>, ook
(drﬁ’gy,ﬁwnsogw%qua @@HZEC H?@qu\lﬂ%zﬂé%t ONi-CH,L(©H M- NHCOR34
water contalnin B({%,f orm c acid

(@) GHBH) T bttty NHCOBYS | ofotAGHe<CH(OH)-CH-

34,
Nﬁgg?%altetrahydro-s-thia-cyclopropa[a]pentalen-4-y|)-
[ 1,2,4]oxadiazol -5- yI] phenol ( 125 ng) as
golourless SO|Id LC- M5

S 7oRreseniBH PIOCRODMST Y (tyIS T -PPYBHR-PrSbYy 4-Gydroxyethyl, 2-
hfcﬁ‘bév 1o linethy el | BICh kot Biny,Z, S piodimpy,  3-Cr

alkoxyzepyl, 12-afrbndethy 3 Hp-(CQs-a8y(amindhdthy IEx2q il (€5- 5&9kyl)am|no)ethyl

To a sol uti aS, 5aR) thyl-1,
Cafgaxséﬂsw etr yﬂ?%y%gﬁ?ﬂ ﬁﬂpr opg[cargoxyeth or * 2-(Cys-
a|ﬁ%|e§mggﬁmyl) [1,2,4]oxadiazol -5-yl]-phenol ( 10

in |sopropanol (1) the
correspondi ng al kyl ati ng agent (as brom de, chloride

& nesyl at e 2 Nag. NaCH (0.2 m )
Rarrgpé%%é‘&us. P‘ﬁrggﬁgawm ‘#%ﬁ re is shaken for 10 h at
65C. The reaction m xtures are purified by prep. HPLC
£V\aters XTerra Prep M5 C 18 19x50mm 5um 80%to 5%

Rwat éepresessy Nrethyl Acethihi t Riopy), t sogragylt heuldsi 2elsydroxyethyl,
S C r 'y es ase;
2BAeRST L RSHRTR < iRl ing " Gefibrgpyiamino,

nB0flarinog ot erhetthgminect i on of the diol noiety, the
product obtained after purification is dissolved in 1
m CHSCOO—VH208 2 and allowed to stand for 2 h at rt
tnef by L Eﬁﬁ%
R44a§'5r%8bhtnsl i d gfrﬁdéﬁﬁléphﬁ{sr &eth@ %@E@?ﬂ yI at fomethyl,
dl(rﬁﬂh)daﬁmorﬁémyhmmmoahtngﬂ 2y chethyrdrmmonethily dr Qedhhmthudamlno-ethyl;
(8.34 g, 120 mmol) in nethanol (250 m ) 3-
trifluoronethyl benzonitrile (6.84 g, 40 mmol) is
k@éﬁ}ggentglmemtééél,rﬁ 3 orrefluxed for 2.5 h, the sol vent
I's removed undér reduced pressure and the residue is
mdiepgasentgithenntegesrl. oridie sol ution is extracted tw ce
wi t h .. A he ganic extracts are dried over Na2SO4,
né%ﬁS?E@tseodqaRg% Spgd under high vacuumto give
N- hydr oxy-3- trifluoronethyl-benzam dine (8.1 g) as a
)(vhlte solid, LCGMs. tR=0.54 mn, [M1l]+ = 205.1 8.
Rbyepresents diydragan, 6h-scalndsosagpgen; 1, 2-trinethyl -1 |
1 a, 5,5a-tetrahydro-3-thia-cycl opropal
a] pent al ene- 4-carboxylic acid (450 ng, 2.03 mmol),
TBTU (71 5 ng, 2.23 mmol) and DI PEA (863 ngy, 6.68
mol) in DMF (7 m
N-hydroxy-3-trifl uor onet hyl benzani di ne (455 ng, 2.23
nmmol) is added and the m xture is stirred at rt for
1.5 h. Formic acid ( 1 .2 mM _) is added and the
mxture |s purlfled by prep. HPLC (GromS|I 120

NN - ~N ~rns o L -
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1.93 (m 2H), 1. 15 (s, 3H), 0.77 (s, 3H). Exanple

45a) To an ice-cold solution of RSO ( 150 m ) in
wWO106n006250 M ) 2-ethyl-6- nmethylaniline ( 1 BCDIRPN06/050850

111 mmol ) is added. The sol uf\g{mls treated with ice (

150 g) before a solution of (10.7 g, 155 mmol)

in water ( 150 m ) and ice (50 g) is added dropw se.

The m xture is stirred at OC for, 1 h. 50% aq. H2SO4
af(dzo@mi*@uyatl%‘aéda@@eé%oﬁt@hu ASi @@“P%”)’cd}w ¢ nfeantigmess, fHixtures of

r@r}tf&m% rge asggﬁgrﬁléz éééerﬁétte%/gc%ﬁgte%&ﬂe% &llﬂj?eé)_rﬁlzrﬁlﬁstereomers

extrac over nd evapor at ed
diesteteopenduatematgsyranti milktbye sCor drasserbomrlgedacematemgas well as
i th tane EA 9:1 t ive 2-eth th henol
s3lls Ay SONEEarmblRkem OhSEN SarmpRUndt SRy RBE ARG RO IR
(CDCI3) : d 7.03-6.95 (m 2H), 6.80 (t, J =7.6 Hz,

1H), 4.60 (s, 1H), 2.64 (g, J = 7.6 Hz, 2H), 2.25 (s,
2 3H) compaund accardingrtoclatm 13wnerdih AR r@ore&em hgdirogen, hydroxy-Cs.

> ﬂ'&g%%?@“yg’rﬁe‘t%’%é?sgenohlé;"?%bcg?ag‘yﬁg% %4 %¥l'5|))cw%q CH2)wNR*'R*,

(a@@ﬁam@ :aéaﬁbo&ﬁﬁb n aaud)amnid ‘M?étﬁjil ( EHefibink-3- éai’m?/ﬁkﬂ tacid Cis-

he water is distil ff at 117C and col | ect ed

a'W'ﬁﬁteé) beameshyly k2 é(gpatncaﬂas’% carhényltqw@qﬁat*ew]@émd; & [fazetidine-3-

o EpIIRL , BLRaOARL ERONTS S BRSah AR ity a0

prwrpyh M(a&etldmb@cmb_o)(ywdac&dt Cagiaﬂ@Idstéﬂ) 1EM]-pld1s/1, (pyrrolidine-3-
ganic extract is washed wth sat.

NaHCC3, dri ed
cafbexquvg@d)awl -aeihyr - rroliging-3 @ﬁEFPQNYH@ 2614 dCi-s-alkylester)-1-yl-

L e B L

s-dikiyledtdrp 1 gilaneetBy le CHYb yréolialrtb-8>caT o Xyt lacid) b‘eylz}elthi,dha{ﬂ@yrrohdme-

3 baiRgje ach &seadestery T-vi SRy O 2 asmbgric acid)-1-yI-
eﬂ%?l’, %-H}:)ygggcﬁﬁg@%an@)oﬂéﬁc @clde Q%@lkyl@st%?) {§ Ale%i)l 31[ Bﬁrondme 3-

To an ice-cool ed
czﬁbexyiw adedylbmopyl naﬁcrpyrr@édmarajeamsyldc ac @19; aIByJester) 1-yl]-

oy ceflemeidietiorion At A s Hfatodd. (SHyerojding2-carboxyiic

acEIHD|) (O anigi@@te?)t¢ry|]qor|@pw od QCHA ORI, C@cmsh” -CO-NHR*',
rrgl et eaddi ti on, e ice bath is rermved and th

EakCHIRPH) sCHmNFﬁséB @wdfqm 6@5 agkaxyaflugro- CTtrélhwxx hydroxy-Co.s-

alk8x3ﬂ' i ﬁ?dt"(‘%{& gl %s%eazyf, }Aﬁéry%g aﬂggwapo at &fyaroxy-3-

m@hﬁ)xlyqabduw | @GHM (@ng Nma31fﬂ3aampynomt1og|r@thbxy @pyrrolidin-1-yl-
silica eluting with heptane: EA 9: gi v
PFOPPKY, uoig -BlRgEaH A K Rtheny:c Z’QH (e @ManJperazm fZyll-ethoxy, 2-[4- ( -

e

pipetirn(-3; yI]l;pron 73}[4-332 hyehoxy7etbgl)-fogeratin;1- Ql]w&!ﬁomcqu 2 morpholln-

43feto; SPIRIBIEGYERoROKY. PHE28hHne 3PATVIS Eoidlt-yi-ethoxy,
2 g(azaﬁd.ﬂae@eér)oown&r yaéPHF @1% %k\gbﬁ;eﬁ)(f%’ﬂﬁﬁﬂ*&?' Ip-[(pyrrolidine-3-

added triethylamne (7. y
carboyylm gcidB1-yl]-ethgxy 384( nwmllsitnmart(mh@ aeif] Cu.somkylester)-1-yl]-

Rro da Py T 2 GrbORd Sl B b P Bvgrofine-2-carboryic

a(§1@0| @@I5 bmyrésterghﬂ yl} @ﬂhowyt h % giHywo@tpbwolkﬁ@ 1rryLL)etmn@ 2-[(3-

washed twice with aq. and once with sat
hMQm@yérelldmebh y|]TEHEOl§Y gar{(azzeélsaltnea@ﬁar@wm e@clehéry -propoxy, 3-

purl RN eé (%{rgé)g@sh ch §\éan§ gr@%]StJ@ %lfﬁ Og%%gm Ny p¥]rrolld|ne -3-

ca#obkyllme@md)% yHArdpody, t[(pynrelidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-
3-(2-ethyl-4-fornyl -6-net hyl - phenyl )-acrylic acid
nmet hyl ester (5.93 g) as a colourless liquid;, LC M
tR =0.99 min. e) A suspension of
3-(2-ethyl-4-fornyl - 6-net hyl - phenyl )-acrylic acid
met hyl ester (5.93g, 25.53 mmol) in nethanol ( 140
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concentrated. The crude product is purified by CC on
silica gel eluting wwth DCMto give
W@2q0gAeeBy/ | - 4- f or myl - 6- net hyl - phenyl ) - pr opi oni BCEDB2006/050850
1.76 g) as a beige solid; LGM: tR =0.86 min. h) A
sol ution of
3-(2-ethy| 4 fornyl 6- nethyl phenyl) - propionic acid (
1 .67 and hydroxyl am ne hydraochl or.i de
PropayY. n%’[ pY!lroﬁ@'”ﬁT%Pé”qoﬁ}"iQ Aeidiy r¥IbProppxy oBiltryklipigie-2-carboxylic

a gabe $ f.pg I%)n%ﬁg)&r, ag [gﬁ% o%/ ﬁdl%%?qunY propoxy, 3-[(3-

act iV reac
hydrm(y}pyrrotsdlde m{yda]ebrvypbkry di eEJrajhlnetmhydrmsd aAhWedyNwetHyl propoxy,

G R esONR TR o e S6HRRoRoRs 1 Giahkyicambamoyipropoxy, 3-(2-
hft%ré%?ﬁﬂ@&tﬁg@ﬁg&ﬂro&ri?? h{d)C%WQHPCS‘%LT@ﬁmPGaC' @I\J&aﬂetldme -3-
carbax IS ORCIdY- 11y7]- 281y@sox;2p|rppox7y 453{(@azetide- &c&ﬂboxglom acid Cis-

alkfes 1+ ydrosipiotond e ian Ly liiRbLa-adropsviey acia)-
y|EEro%x9« Iy didkycay 9thorndl§é9dbbﬁ¢nd n aggham| Ly é|2§5|ester -1-yl]-

hi s “sol uti on hydr oxyl am ne hydrochl ori
pro;pszg, &bydropm@ pyr@q)lpdm\g-g Q;a}rboxyllc acid)-1-yl]-propoxy, 2 hydroxy -3-

B A I e RITRANI PR 1 12

hyadtdegpyirb kdine &t byﬂ]eprbpok)efl UXed2-fhtytjrc8<yk’8-§(3d1)id‘ﬂ§xyﬁpyw6ﬁdlne -1-yl]-
is evaporated. The residue is dissolved in 2 N a HCI

pr&’ﬁ@’%xt%’ﬁ&@@d)’ﬁ PH T elidin-hd-Qsprery; t I?ehwoxlﬁﬁﬁﬁeraé'” 1-yl-propoxy,

22&9%2“9 % e' ki aXﬁ?ﬁ%ﬁ?@? ?ﬁr%ge%yt t’:la EA. e cmi[%é% hydroxy-

etbyypineraeit t-gtjgsopoey, dr | 2dydrosy-NaBeHolin-dii-erambxy, -NR¥'R*,

'@{@o%ﬁ];fjc}? dqqﬂﬁ &t{,ﬁgﬁ{ifgfn HGHrGH(OH)-CH-NHSOR®,  -OCH-

| 3 34
So%j‘élméfs%%s@ﬂy ] (BCP%@FI(GH?@I—E r(lHéogﬁ g) aSCﬂ?V(’@HgﬁTNHCOR ,
(@Fb)hﬁh‘lﬂbﬁ @lﬁz-@\“‘iC@B 5-&@@H1 CH& NHGCDREB o/l QCHQZCH(OH) -CH.-

|
B A ARG RS A A% SHGREIBR as dsfined i glaim 1,

DI\/F(3 m), TBTU(390 ng, 1.22 mml) and DIPEA(518
rrR 4.0 mmol ) is added. The reaction mxture is
3.sh\igongepund a@CQFGWQSTOWﬁmbéf or 8, whesgintthercogapounds represented in

F@rnlﬁﬁ?h Pyé%éﬁ'yﬁFyg{eog?f%ﬁ? 2@%@6)"]88%15)5& the 1222 trlmfeShyJ 1,1a,5,5a-

temiﬁydrfb Sthiatcychydesk[affentaleng desivaivy. i nued at rt for 1
h. The m xture is diluted with formc acid (0.5 m )

and acetonitrile (5 mM ) and separated by prep. HPLC

( 0 5
A'aé;re(?)orFPi ctﬁlrrﬁ é@na\@t@rag%ﬁ al&z?hg %H}T@ ocro}mpp&g]g% dr)é’presented in
Faffidad(l] daStaide) trﬂe (1aS, BHdR)-igemeyl ofl thel1,1,2-trimethyl-1,1a,5,5a-

B0 AL e

N- ( 3- et hyl - 5- et hyl - 4 (2- car boxy- et hyl ) - Nnydr oxybenzam

idine) ester (260 ng) as a white solid; LGMs tR =
5.1A0s0mpeynd mmoqdmg:ta%lysgne lof dlaiss Jeies #omvhefrein the compounds
reﬁ?egs 2 %g}l?gml/%]pﬁ Eocro'tnﬁ %@I B‘(j%%he{n-2-yl-[1 ,2,4loxadiazole derivative.

a] pent al ene- 4- car boxylic acid

N- (3-et hyl -5-net hyl - 4- (2- (hydr oxycar boxy)
Geﬁhwmpwm@/&c@wﬁbf&i@rﬁrﬂ’ ﬁ@? Qfsglaimg 25’5’ ng@rglﬁlthe compounds

PR3 1505l 1o R 9 el blpercave

and the solvent is evaporat ed The residue is

di ssol ved in DMF and separated by prep. HPLC (G om Si |
120 ODS-4-HE, 30x75 mm 10 mm 70-1 00% acetonitrile
in water containing 0.5 %formc acid) to afford
3-{2-ethyl-6-nmethyl-4-[5-((1 aS,5aR)- 1, 1
,2-trimethyl -1 , 1

1 o ~ 1

r

('D
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GITPgS bi ndi ng assays are perfornmed in 96 well

mcrotiter plates (Nunc, 442587) in a final volune of
WQ®606331si ng nmenbr ane preparati ons of CHO cePdBHIB2006/050850

expr essi ng reconbi nant human 1P 1 receptor. Assay

conditions are 20 nM Hepes (Fluka, 54461 ) , 100 nM

NaCl (Fluka, 71378), 5 mM MgCl 2 (Fl uka, 63064), 0.1 %

BSA (Cal bi ochem 126609), 1 nM GDP (Sigma, G 71 2% 4

ZAS%FDPE@Q ACGREING tQ@W) Ongmfp@ﬁ%&ﬂ SV\( insRanf°, and R
e?é)é:éé{ en>) 1320). The pHis 7.4. Testconpounds

r ed'and diluted in 100% DMSO and

pre-incubated at roomterrperature for 30 mn in 150 m

of t he above ass buffer, in abs nce of 35SGT

898 C%‘F‘P@P”éo%ﬁqou %ﬁgoﬁo agy rﬁ”eoP g’y tl’f\éheo‘@@aﬁ j Igpresents

A hﬁgm}gr he. The assay is

hyd}e%gﬁtgﬁgdﬁ%n%ﬁaﬁgérgrgggﬁ%the reggé?ll on mixture to a

Mul tiscreen plate (MI1i pore, I\/AHFCl H60) usi ng a cell

9B PR T4 SBerE Fo T B STl e, (TR 05 represents
hﬁ]’rb%ldn RemEsdits bl gmnpaéwh Rafrésesafdi 4 @rhifpg%o%?

croSci nt 20 ( Packard Bi osci ences, order# 60
, sealed on the top. Menbrane- bound 35SGTP gS is

1"&‘3@ L0rBBoMd AsRed 30 i BRELIRRENS kT WREBRy s roprosents

hydregemxRTRdpresetts i mefREHrogSahi Rii regresspes Clﬁlbﬁ ne.
binding is determ ned by subtracting non-specific
bi ndi ng from maxi mal bi nding. Maxi mal binding is the

1AMRYBLm gougan%wmp g) tla@?/ Rﬂbtbfsﬁf 8 plale d ﬁ’o“ﬂ?t Wherein R®

presenc n speC| rc binding is
repneEsents ohy@norgénnghydrokyn@ﬁ,mlbyice&&‘ diapdieggproplyl,i iy mgdroxy-Cq.s-

By B I creHr BN Rine (B8t SR DARHE. 201 -yhmethy!,
a‘i@ﬁ&’@@‘-@%rb@%?ﬁﬁ H@ ¢E0s-h é%rﬁqd){l%éﬁ]&l béﬁl! a%*éﬂ&i%e 3- carboxyllc

9. Assessnent of 1n vivo Ef Icacy T
a@dﬂ%ic@thxoft taaﬁazeﬂfbmrﬁdsarbf)x;n@r nacigd (C)|51a=ﬂ<yéwe@s1e¢|] ethyl 3-

R ey e

alﬁﬂéﬁwr)’ﬂ(y'l])prb@ylnOEPWF(ﬁGﬁeVS-cﬁPé@(yW Staid)1aflsmethy€  (pyrrolidine-3-
animal's are housed in climtecontroll ed conditions

caiboxylig 1@!% |G1gsmlkﬂa$he_r)cydl glethyld m@llﬂm&@@mww oacid)-1-yl-
mgﬂwgfga 'd ré‘-%’c%%@i& te%ﬁ&lgs@b&?%ls etﬁ Zgﬁﬁﬁ?olidine-&

caﬁ'bbkylf@l @@w)Jrﬁy@@ﬂj)&cﬁe@pyr@olmﬁ@eB%@b@XWSI agldAdSﬁlsaalkylester) 1-yl]-
system ( Bayer nosti cs,

etéw t%é(pyaﬁque,@ gar amICa.aélobT oebatve 24l %%dmes%nﬁrboxyhc acid

var .HX&{:SE&?AI\@%%?@@V g? |[I slﬁ Pge?@éx? fg@f t )%{CEZR -yll-propyl,  3-

[(Stronlietme- Beoanaoxy lise ul acigr oﬁdaualkylbster)mwﬂ]rmbpyl 3-[(pyrrolidine-2-

C%ngy {céglgi Ee nu\ lq—i{g@ gglzhg%\}gglib:qg et equ \Qgﬁ; aIEerster )-1-yl]-
pﬂobypheq‘—%t @r&%uetﬁ)ﬁ fCﬁ£ géﬁﬁ)or@dmwrﬁ% stoat He'! ofciHQ CH(OH)-

t wWo corrpoun S O e present |nvent| on
oY Biisi Wedradye Oil satoxy at Bucre-Gonplioed tl'cydeo>g4=6upalkoxy, di-

h‘%%r%”'%éme@ kPRl oMb ERE o SBYERRLT B R B3 methoxy-
probbRpheres .- 9CHLHeNRSTRA3| 2-ryirdo bRy muyi- atr(c{x)sv \etwrﬂjnﬂ.rf i Y8 propoxy,

A represents Rl represents hydrogen,
2-pipegprioxiyyl-ethokyl ogeld-(Grz-alky)- @M@@nhwlﬂ GHIQX,V G 2 [4-(2-hydroxy-

etb%%i %%rrg%lrrrﬁ I){g%tﬁé{y)x%gl 0 r%%hlﬁ%loé@ér Raiild ﬁya d’e) piperazin-1-

yl]qummxy, Gi4-(2- hiMdkooty echyB pﬂpénadrmx-yyﬁrprppbxy, 2- morpholln 4- -yl-ethoxy,
(hydroxyCl -5- alkyl)-G - 5-al kyl, -CH2-(CH2)k-NR3
1R32 , (azetidi ne- 3- carboxyl ic acid)- 1 -yl -nmet hyl,
(azetidi ne-3-carboxylic acid Ci -5-al kyl ester)-1
-yl -methyl, 2-[(azetidi ne-3-carboxylicacid)-1
yI ] et hyI 2 [ (azetidi ne-3-carboxylic acid Ci

oy
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propyl, -CH2- (CH2)n- COOH, - CH2- (CH2) n- CONR3 1R32,
-CO-NHR3 1, -(CH2)nCH(OH)- CH2-NR3 1R32 , hydroxy, G

WO 200ahibw33y/, fluoro-C -5-al koxy, hydroxy- C2-5-BCRIBRY6/050850

di - (hydroxy-GCi - 5-alkyl)-G -g&-al koxy, 1-glyceryl,
2-glyceryl, 2-hydroxy-3-mnmethoxypropoxy,
OCHQ (CH2) m NR3 1R32, 2-pyrrolidin-1 -yl- ethoxy
yrrolidin-1 -yl-propoxy, 2-piperazin-1 -yl
S@qr@h@m -4-y-DEPRGY) - p. gdtazetidne--garnoxyeoxy, ol Widthory, 2

%zét%’r(eZS'Bé% Stat&}’d é: -%'Il&ﬁéa,szl‘%rﬁnl %] W dxy i@ ¥rolidine-3-carboxylic

pl perazin
acid)y- dlykyatheypy, pEﬂ@mrmldilne Sl-b}arbmxglcn@mld C1i.s-alkylester)-1-yl]-ethoxy, 2-

BRI B aOUIC Atk Y BSheRpna KR PRsbgyic acid Crs
alky(lbét%%)e‘i Jyﬂtétﬁo%r car boxy. h&dr‘%‘ky%&rr%hdl}ﬁb}('I ewjﬂéﬁhbxyZ 2-[(3-hydroxy-

azet'i di'ne- 3- car boxyl'ic acid I"'ester)
pyrml]dnm Hoy-ett®xy( pyr 8-@lazetidieeB- can’dooxx&d ic mnd)d) ~y]|] Propoxy, 3-

a%/etbl S&gﬁ?ﬁy"&(p IrIrOIe hégﬁ‘y?efg A% bl ¢ “a-((pyrrolicine-3-
ceierchoéma) w]%or@pw@,ow[ rréﬁ‘dlﬁlé slcarbbky%té@ds& 5 alk¥leiter) 1-yl]-

pyrrolidine-2-car OX&yIC acid al kyl est er

proppry e$1ﬁ(@>y9roh<2mp(22cmb@m apigh-layl]- atqw@mS =[(pyrrodidinexs-carboxylic

c%d gfr%f%gﬁéﬂy{ &g gé@ﬁ)l CSi&Z Hrf%l&%%hgm& YT-Rropoxy, 3-(3-

h)[dra)zyﬁ—byﬂbl’tﬁné) ¢ailbrepbkyg acpdnkino- Cﬁhﬁdi }/%hﬁ!rbx ethyl-propoxy,
-yl 1-Rropaxy,., 3-[(pyrrolidine-3- car ic acid

Owﬁ%a‘ﬁ%ﬁ%xé ,33[%% BV RIOREXS- @af%@@/ V@araz@r@psdjpropoxy 3-(2-
_b.al - 31Q32

h%oﬁf%éﬂﬂwéﬁ{ E)Afr%ﬂgé%xyﬁﬁ@“% CHOH)-CHANRTR, | 3-{(azeticine-3-

cabb((mcrrabldc)iﬂnyd]—Z hyalrdoqpoydpaxyaci 3H @ze’ﬁcﬁnwa@arbskﬂrc) acid Cis-

alkilp}st gryﬁx% hyé o%xé/@ro d{j? ééﬁy‘éﬁ& Jp %’D’H)Q 3‘ ipe-3-carboxylic  acid)-1-

I1-BtdooR OIOOZ)hdS lidine-3-carboxyli id _ Cys-alkylester)-1-yl]-
VI BrooRY; S L O R POy b ox T o Gygralkylesten-1-yl]

prZ)pCZ@NRQ EMrZny BH pyaﬂr@laiﬂwﬂ garbpopig, i)l -yl]-propoxy, 2-hydroxy-3-

ba |
R e A BB o kb Sioseg K lastan- T BiGPOH - Rycroxy-3-(2-
hy'd?g)?y gyﬁoﬁ(ﬂlﬁéﬁﬂ iydligrepdxy,car boxalhyeragi s 31hydroxy pyrrolldollne) 1-yl]-

%droxypropoxy 3- [ (azeti di ne-3-carboxylic’ ac
pr@pox5 2y kqno(ggtC’epyrrqlldJ@11}y|—;prﬁ9@>mx>2,jayq;gw3 piperazin-1-yl-propoxy,

2 By SR S0 SR g o8 TR e 52l aa-@hyrony-

etayl )Pi J@razﬁn- ?yﬂr@p@)@f) 21hycybj<y -BFrAPMHOIin-4-y| dprOpoxy or -NR¥'R%
oxy-3-[ (pyrralidines;2-carboxylic acl

?S Br qskyheteinfir arg 8- are §§rqe(fiPPG|”h€Laﬂndar boxylic
aC|d G -5-alkylester)-1 -yl]-propoxy,
2- hydroxy 3-[(2- hydroxy-pyrrolidine)-1 -yl]-propoxy,

12- Aychmopgurd BEGetaidly tx gnpysnebf diaies- 1 te yid, -wiperepo&;, represents

h)ﬁjrﬂgdbg;y)gllgo& r él? anlﬁ&ylcy%/ laﬁ&bp(‘gk§¥lkoxy 1-glyceryl, 2-glyceryl, 2-
h)?dr%)?’-?g’)}(ﬁéﬂ%xmjréé%)ﬁ; gr %g%t (Rl-ﬂ));rﬁf?\{) F?BS E?Za% 2:-Hr PyrolRfiRRG M Ethoxy, 3-
Pyryalidinp e ®x9R035 hyafmwrazmmrybaﬂ"quy 4-3H[4- ;ﬁ@opaikyl -pipE@zin-1-yl]-

et%?%ﬁfz% AT YRS, Snpsieiistpkairoxy, 14
33) gEKeQIﬁln I%pN!f;b‘éQ ZR@{A&L&ZH%WY\IWﬁn 1-yl]-propoxy,

2- HIQL‘HQ @ﬂé(}LI)eI@WZB N%@I@UD 41§€Bptpnoé<pir 8iéaneéldmed3@§éboxyhc acid)-

t et op 2-Ay )
1&50&%@9’ '1 Eﬁareégg{rre bcﬁwﬁ& éﬂfd d}édélfeﬁoxygyLW]%thoxy 2
@yrb‘t}‘ldﬂr@é&ﬂia@lp@&yhc?:a@d -1 Eyl] aﬂhlo&y,ym @mﬁrollcﬁn@mmbbkwlb acid Ci.s-
2-(G -5-alkylamno)ethyl, 2-(di-(G
-5-al kyl ) am no) et hyl , car boxymet hyl ,
G - 5-al kyl car boxynet hyI , 2-car boxyet hyl, or 2-(C -5-
al kyl car boxy) et hyl ; R32 represents hydrogen, nethyl,
or ethyl; R33 represents nethyl, ethyl, propyl,
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(pyrrolidine-2-carboxylic acid)-1 -yl-nmethyl,
(pyrrolidine-2-carboxylic acid G - 5-alkylester)-1

WO g006t1etteB3/| , 2-[ (pyrrolidi ne-3-carboxylic aci dP€TIB2006/050850

-yl]-ethyl, 2- [(pyrrolldlne g7 carboxylic acid G
- 5- alkylester) -yl ]-ethyl,
2- [(pyrrolldlne 2- carboxyllc acid)-1 -yl]- ethyl,
i di ne-2- carboxyllc acid G -5-alk Iester)

2-1
alkylpffeéxwu LGHBORY, oy oY OSSR BT ¢ vl ethoxy,  2-

%rlr \c{gﬁfgﬁaertr)%)q&pyra]rcﬂ ' aneP?F(yfe%ftQ‘?)ﬁny] Etrdxyd @ o[(2-hydroxy-
pyardlidne) r‘olyl]@ltrnm(yz caﬂﬁahydroxywrrd)ldlﬂle) yMlI]Lethopyl 3-[(azetidine-3-
carglai(qﬁg é%g ]?pép‘é%{qg)%m/qg@% ac'%@grb 5 ,%fé %Ik)]ﬂester -1-yl]-
profa@lig) Bgﬁ( Y Ildﬁ:,é @c%ﬁib ﬁﬁ@%ord&hyﬂgﬁf‘%oxg 3- [Wo‘ﬁ@?ﬁlé 3-carboxylic

Koxy, r oxy
aeid- Chly@llkymsie] -1 -l ardgdxy G-{(pgrraliding?- carbgkyltoerajald )-1-yl]-propoxy,

3%%@%&%&% RS A s RePRED T neppey, 32 hydroxy-

y?rrdﬂwﬁf fprdpo»yI Pr @PR3%hy d?o W@@nﬂb 14 yb]Jp'r@M}Q/Xy 2-amino-3-
pi per azi n et hoxy, Z(2-
hWbe%yhmrﬁwme%WZabmpm OG- %@L@yﬂ s ot propoKy, 3

CHRUBERoy g0, | afedonEaAtiduprpory,  -OCHz

CHY(@]-H-KQIH&,DNW1R IB)[ Qh@ﬂldlﬁe 34<:a/rboﬁj'lll‘dﬁ>a(:|d 1 -yl]-2- hydroxypropoxy 3-
nor phol i n- 4- pr.opax (azeti di ne- 3- car boxyl i
%&qt@ijneﬁ -Garpa 'ﬁoﬁ‘}'d @-1[5(3&&)6%’[6[ byﬁfc%yqf@%wﬁoeoz%. 8 hydroxy-3-
;S/rr I%’rﬂ% i‘?)ééai@&é{l@: 1&(_:9”1 ]ye]te%r]g%)(y 31yl Y-8l | irdfidite-3-carboxylic
add [Q@yalkplbstdar)ae -8-rapbryy2- hydtaxxyeB Qpyrrlidihé-2 egarbexyliclacid)-1-yl]-

profofy.c BHBI o BHIE e BTl bRRg | e s2Bniesen-1-vl-propoxy,
2 h?dﬂi%yyé g@tr%)roﬂy pY r&hcﬁﬁ@)f%%xi] pro?o 2-hydroxy-3-{(3-hydroxy-

2-[(2 r oXy- pyrrolidine et hoxy, 2-[T
pmcmohng) ‘pyi]-tpmpac}qyne) 2-hydrpxyeBrapglidin-1-yl- propoxy 2-hydroxy-3-

ol TR b Do OGP oI PRERF) vibropory, 2
hydfbi(y B[[qqgwd@x)[ émﬂ [Fﬂ‘)é@znﬁ"?] B%Xyd)r* 2- h@lhﬂ%é—morpholm -4-

yl ]~ propoxy, Jyrrol idine-3-car oxyI ic acid
yl= mogomya@@y\é}eyelm y|a]nd|d? o@fg@s defined in"claim 1.
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy,
3-[(pyrrolidine-2-carboxylic acid C -5-al kylester)-1
13yA] cOMpPROXY aé’cdrﬁﬂghwramyyoparmfoblamhse) eind 3 to 10, wherein R®

propoxy 3- 2y y-pyrrolidine)-
repyesel Ci5 aIkyI 3- dlhydroxypropyl di- (hydroxy -Cqs5-alkyl)-C1.5-alkyl,
PW*] Bpesaxy-

(%‘120@\‘?@ f@yﬁmxyé ég%ﬁﬂ{oeg proc%/'hcprge%bﬁnyl-rﬁefﬁvl (azetidine-3-

carborylicy lacat Kampalky lestaypstyyl-ndeth@k 2-[(azetidine-3-carboxylic acid)-1-yl]-

ettﬁ?gzgx[ %zteF%/jl i ba%jjgr op% W %?ﬁ 1y|] ethy? 'Eﬁ%azetldlne 3-

carlébik%l?e ENen)) qulglb%b’}ﬁy 3- ﬁaiétﬁﬂr% Bfﬂd?ﬁoﬁyhﬁaé@i@jx)d#5Calﬂﬂb§ter -1-yl]-
al kyl este hyd roxypropox

p@phydpbbrqlJfCBn@@p@arbokyl@l mdBiwﬂhﬁihylL pyrgmﬂdﬂ)e -B-carboxylic acid C-

éli(%/l&%@ P?&f&n%}f}y ({o& %Il%n[eﬁjv, &xg clb%?:lg) 1ca 91 )’[Wyl ?pyrrolldlne 2-
c&be}chOéMrd3d1 gmmyl@étef;mgr&ewbgmbyrﬁbnamedzchrboxync acid)-1-yl]-

%po ox% dr ox yrrolidine-2-car ox2y
etgyi 02 yrrgligingya- @%rb@p(yllclac 1praj|@(;ig§,ter )-1-yl]-ethyl, 2-[(pyrrolidine-2-
0 [ dr. p )
%bﬁ% {Co)()%l 1 % e r’%,r 02%9%@%% rI%T ?8)&)1110 H:Jd’ .9 éﬂ?%lester )-1-yl]
etﬁyh)ﬁd[(pwyemmBLBchrbdxwlclacld) 1M]€mopyl 3- [(pyrrolldlne -3-carboxylic acid
2- hydr oxy- 3- pi perazin-1 -yl -propoxy,
2- hydroxy-3-[4-(C - 5-al kyl)-piperazin-1 -yl]-propoxy,
2- hydr oxy- 3-[4- (2-hydroxyethyl)- piperazin-1
-yl ]-propoxy, 2- hydroxy 3- nor phol i n-4-yl - propoxy, -NR3
1R32 NHCORS 1, -CH2-(CH2)k- NHS(IRSS

~ S\ o~ W o~ N\ NI LS ORI IS N PN SN NN R 1™ NS TN SN
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al kyl)-G - 5-al kyl, -CH2-(CH2)k-NR3 1R32 ,
(azetidi ne-3-carboxylic acid)-1 -yl-nethyl,

w@¢ awet1d@she- 3- car boxylic acid G -5-al kyl est er) PAT/IB2006/050850

-yl -methyl, 2-[(azetidine-3-cggboxylic acid)-1
-yl']-ethyl, 2-[(azetidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-ethyl, 3-

[ (azeti di ne- 3- carboxyllc acid

Cas-plkylasterndingl- BEQPé(Jbo@[ P¥rre '@Ie@ CarLOX)dICkyI%Cé@)ehthPrOpy| 3-
p% éno‘?@{EYéar?é rurﬁgléédé S a&greg% "ﬁ] depg L CH,-(CH.),-COOH,

1'C" acCl

Gf@-eﬂ:mmmmﬂ 'Re2; ﬁ@nﬂﬂﬁi’ﬂl or (-(GH3) gﬂ:H(ﬁ)HchuRBlearm wherein

th roI|d|ne 2-carboxylic acid G
’Eﬁ Ryl %'yﬁ%?rﬁjefynecy& &l@f‘hyi 2-[(pyrroli él ne- 3-

carboxyllc acid)-1 -yl]- ethyl
2-[ (pyrrolidine- 3- carboxyllc acid G -5- alkylester) 1
14 yA]oonmdnmld a@ofdipg rto @nydimeeolelaams dxtypl 1(1; velve re)n B° represents di-

(gt {:%pggﬁ (%sp |'i<5§§)'(i d'fﬁp%e? ArboRtiSBEHYNRYR2,  -O-CHy-
CONRPRPT ori -TNe;:-SHREHBML II\ER%R%)wHeremI h31pféﬁt’é!éent§ methyl or 2-
[ (pyrrolidine-3-carboxylic acid & 5-al kyl ester)-

hy p]<y¢thmlpa,nd RY. [eppeaarss Nudivgen- car boxyl i ¢ aci d) - 1
-yl]-propyl, 3-[(pyrrolidine-2-carboxylic acid G
- b- alkylester) 1 -yl]- propyl, -CH2-(CH2)n-COCH,
15CH206ﬁi|ri%)JﬁdCéHRBdlh§3ﬁ) ar@OohU%f l;lamé%ﬂitﬂﬂ(%")*ro wherein R®
1R32 % -5-al k %y Lgp 33
re%e%ﬁ%x@Hm@ﬂz)WQQ 5- QIHeo(QHz dPONR™'R CHz (CH2)-NHSO2R™,

-(GHERCROTHoB: KON, - OoR ek W;@zq@“y :OGH,-CH(OH)-CHz-
NHSORY, G@ﬂmm%k NR&ORE“ PYCHe),Ct @Hg Gw me -OGH-(CHa)m-
NE'C[%'E‘{%H 50 21 0'5 E?i%ﬁmﬁ@“pe i wbﬁ@m RS RN 5ng R are

agabfndmividipryethyl) - piperazin i -yl]- et hoxy,
3-piperazin-1 -yl -propoxy, 3-[4-(C

-5- aIkyI) plpera2|n 1 - yl]-propoxy,

1% lmgpé\%? r OX t %%zil)gpréq ZI np Jfrrpnit@ﬁ Bmpgﬁg;lstmg of:

2-
[(asel) “.%?‘@L?ﬁé%“ﬁ%”ﬁ’é?ﬁ'%ﬁ SR

cy lqropaﬂ@dg@nta@nf‘( WT{F@‘HQK@@&I@O'&WB@WP% acid) -1
1 ] ﬁgzeﬁ g§5£lé)°¥ é’iﬂnﬂg{h&ﬁ 1306 BA%U by oL S ifrh-

c;[cﬂwbpaﬂa]pbmarea 43—§I’)1[®>2y4]b§2a@atdl)3 ¥]-phehogyRekgnol,
al k Iester) 1

2 Pty 6825@3)21 Hy%ntrmtrwa r1|cﬂ 5 &erieyanyorgr g eenoxy.
IR L IS Abradar s Sy TR piopan 20l

[ (az(@S)8-fe[R(¢asEaB)H ¢, atinettyl-1,5a:8, Ea—ltaﬁsarwo)reli thia-

oxagroBrEiRaaed- 4y i) eettbirdiaza-a ifmbaybry alpant 2ol

- 5- aldpylpsd-
3- ?Lz‘m%f‘f i &153 SR ﬁfzﬂﬂf?ﬁé(thyl J,18.5.50-tetrahydro-3-thia-

e-2 carboxy I C ac pr opoxy,
CWQr(rppa[ra]xfoerdaiee %ybdﬂJ&oédsaka@aa@Ir@yt]apthakk}ypr@@aeeﬂ ,2-diol,

Y115 RN 5 SR PYERL )3 § s tetranyco-3thia

cyddgropa alen 4 y [1 2 4]oxad|azol 3 -yl]-phenoxy}- propan- -2-0l,

2-am no- r pr opox

S RS (54028 5% aﬂbéme F g Doy ahydro-B-thie-
%@%@é@‘@ﬁ@éﬁ%@ﬁﬁ@ﬁ?’ sadososulphenpypetayPrpgne-1 ol

1R32 , 3-[(azetidine-3- carboxylic acid)-1

-yl ]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid
C -5- alkylester)-1 -yl]-2-hydroxypropoxy,

2- hydr oxy-3-[ (pyrrolidine-3-carboxylic acid)-1 -
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic
aC|d O 5 alkylester) 1 yI] - propoxy,
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hydr oxy- 2- hydr oxymnet hyl - propoxy, -0-CH 2- CONR3 1R32,
3- car banoyl - propoxy, 3- (G -5-al kyl car banoyl ) pr opoxy,
W@2q0BANsaF oxyet hyl car banoyl ) propoxy, - OCH2- CHCH)B2@NM/050850
2-NR3 1R32 , 3-[(azetidine-3-gqrboxylic acid)-1
-yl ]-2-hydroxypropoxy, 3- [(azetidine-3-carboxylic
acid G -5-alkylester)-1 -yl]-2- hydroxypropoxy
i dine-3-carboxylic aci

hydr
2 TSRS ias SR ey s SarthdaR BB | o

oAt 1) P dab R rengyypropars .

pr opdxmethyﬂ (By{dr[EXY+ES,baBY+1; Ritdmeth\2-1¢ ta, bBayletahgdrcd3-thia-

cyloRyapalaRanlea Ay R AlpbediBrs Ki-ybphenoyyirety bisssipe:

e e
hyd roxy yrro - ropoxXy, 2-hydf oxy

cmlcwoaa[an]pantalph %ybﬁb;@yé}]ozamgmlo&yq mpmog@ ethyl)-amine,

hyd?%gyyé é"eﬁhlﬁ ﬁﬂﬂﬂ?é»ﬁﬁ*ﬁ]h OTDI %gylayﬂ .5,5a-tetrahydro-3-thia-

cycYddr é@ﬂ’&éﬁtaleﬂM Hipy @ zsya&aﬁ@rcsl Ighanét, Y| - propoxy
y (ﬁvﬁereln ?g gare as 5)FPlrjnedin claimi1l. 13

. A %&aﬁcmﬁwt@déoﬁd( hgSt2aRanly 1 @n@mﬁthwrm ad,qa-tetepIydrer3-thia-

o op PR uRre a1 ey erprnafy¥ihapel,

5-al kyﬂz 6- dlﬂ&h)ﬂ@'@-(ﬁ ABHaH¥3L 1, ZﬁMth%lLﬂ&a%@@eItétﬁMWdr@S -thia-
aci d X

) - iazetl di ne-3- carboxylic acid
cmlogogaﬁ@p@g@@p) yl)- [V12.Hexagipzol-3-yl]- phenoxy} propan-2-ol,

2 {eege b aevietap a5 e Loian g g pramro

th+afbycleprh>}ob[a]Betﬁtemawd:)r[nez e}oxadlalzokwyll]epmw)/} fpropane-1,2-diol,

U LR 00 b b B s U BaF PP Mty 1 55 satetranyaro-3-
th(apbf\'jélé?ﬂ)Ho%bgsgpént‘éﬂ{rp@)yw[ﬁ02 @]‘E)'xﬂbra%or Zy]ﬂé??&ég g;o)p_afe 1,2-diol,

pyrrol i car boxyli c aci
- yI - b2 Joydlimetiyhdr- 8- (( djaﬁéaﬁ)c*aﬂ Li’obwmetbylam 695 ia -tetrahydro-3-thia-

cy%op({p%[‘haiggrg%;%% b][g,@gﬁf:W?dlg%g Ip'h((:en%g%y} 3- methoxy propan-2-ol,
2- [ (PY2 B it ma- £f5:en§9>adﬁ)m G- ﬂlu)rnéthym 1 a, %4 Ydtrahydro-3-thia-

2- (pyrrolldlne 3-car oxyllc acid al ky ylester)-1

cyojanropalajpentalencdryhbiz, %lph@dlazolo%yﬂmhﬁnp&yra@tw} aropane-1,3-diol,
yI ] Eé '%Yéjlpéeﬁlgy[lww %Sdétaml £1 A RRNYLE 18% Sa-Btrahydro-3-thia-

yl"es
c@dpﬁrpwam@erﬂal@a 43y[)épt kaa@amumﬂ qoheyibky}ppsr@pnh 1-0l,

3-[(pyrrolidine | este

B L 6 A R L 13 b e e e ahycro-a-tia

cy%éﬂrPEé@E%étnet?%n 14{ 9@?{7 @A]bﬁé@ﬁz&l C%gf] mbkﬁw _diethyl-amine,

CH23-{CCEI2)|me@ﬁWR3 ndn@myumwy; pheoyl]-5-((1aS,5aR)-1,1,2-

i GO AR AE S HSOP RS D %a@ﬁ?ﬁgxadiazole

t ° 3413(2-32‘% &Fnéihﬁlﬂ[is 6158 5%1@% M?ﬁirﬁbtﬁ?l 1 e?H"5‘~‘§§-'ﬁét$ahydro 3-

r oxy koxy,  1-glyceryl

th4aﬂﬂop@p@]a}pmﬂ3le1%yj [102 @qxadlazd\ml]m“w ethyl) morpholine,

ks R SIS m?ﬁﬁ G ”P%EG' G LREES FIa R Ngo-a-thia-

di2nd)ok kel fe3
g s b pplon

CHX @B pimeshvRd-[21EAS, Sald)d . 1 2tpm I@iwhﬁdzﬁé@a tetrahydro-3-thia-

cyc@@a}%ﬁg@&mm@%@.m@ﬁ AN Fétny-amie,

- (CH2) NnCH( OH) - CH 2- NHCOR34, - OCH2- (CH2) m NHCOR34, or
-OCH 2-CH(OH) - CH 2- NHCOR 34 and wherein R3 1, R32 ,
R33 and R34 are as defined in claiml. 16. A conpound
according to claim1 selected fromthe group
consisting of: 4-[5-((1 aS,5aR)-1, 1 ,2-trimethyl-1,
1 a, 5, 5a-tetrahydro-3-thiacycl opropal
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2,6-dinmethyl-4-[5-((1 aS,5aR) -1, 1 ,2-trimethyl-1, 1
a, 5, ba-tetrahydro-3-thiacycl opropa[
W@kpenowmBen- 4-yl)-[1 , 2, 4] oxadi azol - 3-yl ] - phenedT/1B2006/050850
2-{2,6-dimethyl-4-[5-((1 aS, 59 -1, 1 ,2-trinethyl-1
, 1 a, 5, 5a-tetrahydro-3-thiacycl opropal
a] pent al en- 4- yI) [1
, 2, 48 oxadi azol - enox

1- {2 36{2@6-|q1g’f1ﬁgh|y1 & [{55(1(&(815g 3/5811;@ tr1meth|yl 1714, 5,5@5{9H§ahero -3-thia-
cy |(éD Péqaﬁerﬁﬁﬁe %ﬁf[?ﬁ]wé&\a?z&'@% %‘P]%hoxy} -propyl)-dimethyl-amine,

, 2, @Q&Qﬁlmmamlw ||5-(c(I11&S;5a)F} T me’amélhpIH 1a,5,5a-tetrahydro-3-

th azc%qlgm%pﬁfq]pqnta eﬁ/g y@ ng %@@a fgyg;phenoxy}-propylamlno)-

ethahar cycl opropa[ a] pent al en- 4- yl) [1
2, 4] oxadi azol - 3-yl | - phenoxy} - propane-1 , 2-di ol ,

(2R)3 B, pajidethyiet (8ybyraol[din-( yl- BSHBaRPhEnylB-((1aS,5aR)-1,1,2-
trlmﬁté ﬁg'%%ég aanygéq]g LRSI ah}SF%‘Tpentalen 4-yl)-[1,2,4]oxadiazole,

2, Aopoeelican hyB4§{5Jé(1FH@BQR)’}I P2apR_ey-1 5'5%|-tetrahydro 3-thia-
1-{2, 6- di met h El T as, 5aR) - 1 5-1ri net hyl
cyclqprapa e@a@rttaénawy b ]@hacaawlr%wﬂmgpoxy} propyl)- propyl amine,

"2 G aR o) ! RSl pdeatgrancios

th2—:r é?cl@p@pﬁ%t]b@'htakf{ LAV )ER zaﬂ.o'ia&)azél 3- y]] -phigrioxiyJyptdpylantino)-
1 a, 5, 5a- tetrahydro 3-t hi acycl opropa|
pr@pg@ﬁﬂ abeinla-yl) -1

2, ARt B2l ict A PP IS SR P iARgOE 13 685 iy oro o

thJa &ycaoﬁroﬁa[a]pemtalwdﬁfm J1thHi pxadiaapk81ydfphenoxy}-propyl)-ethane-1,2-
entalen-4-yl)-[1

|a M8:0xadi azol - 3-yl ] - phenoxy}-propan-1 -ol,

(2- {% (818 g0 HinhyI 4t- [zﬁc (48 2R C)%R}Z -timethyl- ?ﬂars SRk &YAnybro-3-

, a55atetra thla cl opr opa[
thig- pmio[arloea[angmt)ale[nM yI) [1 2 4]oxad|azol -3- yI] phenoxy}-propyl)-pyrrolidine-
5 2 bﬂﬂ OX adi_ azol - 3-yl ] - phenoxy} - et hyl ) - di net hyl - am ne,

%4 ﬁ@ihyl 4-(2-pyrrolidin-1
yl ﬁi(fslf?z;ﬁ)dlﬁ{e@ﬁwléﬂ i5((§ £8,52R)58R2-timethyl-B1a,5,5a-tetrahydro-3-

trinmethy

thia- sy@@pm@afedﬁgmatensélwﬁr[é 2 §loxagheapbBy]lpranexghpepyl)ypyrrolidine-
3%@@3&%8?@%’ azole, 4-(2-{2,6-dinethyl-4-[5-((1

1 ,2-trimethyl-1, 1 a,5,5a-tetrahydro-3-

t hi @%@Q@B@ﬁ@ﬂ)ﬂ%@d wS%a}q i ,ZE trlmethﬁl 1,1a,5,5a-tetrahydro-3-
2, 4] oxadi azol - % heno eth & nor p ollne

thip- {:nclepr&xpﬁaq]ﬁ?mtalﬁr[ WS osaﬁh)aqu -yi-phenoxytretapyl)-piperazin-1-
yl , ba-tetrahydro- 3-thiacycl opr opa[
prent Al en- 4- yl)-[1
, 2, 42-axddo-2z{2,6-8imeihypHdbdiidgS, paBpy | BRitnmethyl-1,1a,5,5a-

te r%hi«it‘og&gflgg?cfggm%[gip%ﬁﬂg%ﬁ;@ﬁ%%O{andiézz_gl-ré-{}l"f—tpng}]())(lymethyl}-

pr@%@ﬁ@ﬁaé%ldf yI) [1

| oxadi azol - 3-yl ] - phenoxy} - propyl ) - met hyl - ani ne, ( 3-

{2, 63d52:;@z’dhveth¥l 955( (@S‘a&BhR}l 21 -trimethy-1tta, Eﬁahtﬁtramydro -3-thia-
cy&l%ﬁp%ﬁ erﬁé@'ﬁ%’f Q["f’J 2tﬂb>%§éﬁgzglp§ ﬁap[henoxy} propyl)-isopropy!-

amihe4] oxadi azol - 3- yI ] phenoxy} propyl ) di rret hyl - am ne,
2(3{26d|math éla , 5aR) -
, 2- t (SriZe®methyl- 41[5;5 1@85 aRr Al ;bﬁy‘:@jmgﬂgd 1 1a 5,5a-tetrahydro-3-thia-
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phar maceuti cal conposition for the prevention or
treatment of di seases or disorders associated with an
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or _treatnent of diseases
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rejection of transplanted organs sel ected from ki dney,
|iver, heart and | ung; graft-versus-host diseases
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19. Use of a compound according to any one of claims 1 to 16 for the preparation of
a pharmaceutical composition for the prevention or treatment of diseases or

disorders associated with an activated 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.



