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Novel Thi ophene Derivatives Field of the invention The
present invention relates to S 1P1/EDGL receptor

wa@owniletess of Fornmula (1) and their use as act i RET/IB2006/050853

ingredients in the preparationyof pharmaceutica

conpositions. The invention also concerns rel ated

aspects including processes for the preparation of the
compounds, pharmaceutical conpositions containing a

conmpound of the Forrmula (1), and their use as

conmpounds i nproving vascul ar function and as

' nonpdul atin ents, either alone or in

%Inggi'%ﬁ%ﬁﬁ% Eg%ﬂ&af'élﬁs ve conpounds or therapi es.
Background of the invention The human i mune systemis
designed to defend the body against foreign mcro

organi sns and substances that cause infection or

Biese s ehe Goventexn r egul at ory mechani sns ensure that the

I mmune response i s targeted against the intruding

subst ance or organi smand not against the host. In
FREDESSRInvEltRFERRBE &8'81'?3%‘7%9@ 1S|‘E‘beB§§ éoéjrgfn?éié‘ 'o"f‘tF%qm]pla (I) and
and "aut ol ntrune responses can devel op. consequence o

thedr uses aatactivé énhredienésrimather prepasgimmsef plrarseceutcal compositions.

S i eSS " Boosces for e

prEpr & doNfet RONMUINGE, aBhhintacdulicheasdmbdsitions containing a
infections is also severely conprom sed. Typical drugs

comphued cifatbe Fornuide(la fhegir e, as kboyaubdeiimproving vascular
Rl BR R AR TR p RO RARE LAberts, BHdIAIbRE® in combination with

other active compounds or therapies.

Background of the invention

The human immune system is designed to defend the body against foreign micro-
organisms and substances that cause infection or disease. Complex regulatory
mechanisms ensure that the immune response is targeted against the intruding
substance or organism and not against the host. In some cases, these control
mechanisms are unregulated and autoimmune responses can develop. A
consequence of the uncontrolled inflammatory response is severe organ, cell,
tissue or joint damage. With current treatment, the whole immune system is
usually suppressed and the body’s ability to react to infections is also severely
compromised. Typical drugs in this class include azathioprine, chlorambucil,
cyclophosphamide, cyclosporin, or methotrexate. Corticosteroids which reduce
inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.
Alternative treatments include agents that activate or block cytokine signaling.
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i nflammati on and suppress the inmune response, may
cause side effects when used in long termtreatnent.

WOlstiensds dal anti-infanmatory drugs (NSAI Ds) BGEHIB2006/050853

reduce pain and inflammtion, Bowever, they exhibit

consi derabl e side effects. Alternative treatnents

i ncl ude agents that activate or bl ock cytokine

ergnAl i VP abbhpBGhyy e WﬁﬁpoHﬁﬁlﬁandaulatin . properties,  without
[ nonodul ati ng properties, wthout conprdm sing
compramisggpoimssnandesparnsase darckd withderegfited t sideouefiects would

significantly inprove, current treatnents, .o .

SBBisrb i Maertvh R B BRI GS S LEROTRO gt RHpmpmatgpy disease.
organ transpl antati on the host inmune response nust be
Bupheesdieleld df oopyasv drdnsplaydatiore) thet inmst iGrrgane response must be

trans Ian% I eci tents can expﬁrﬁé%eﬁgye sone, rejection
u

SRRy E q R&ye grglagkrieﬂggctip ﬁp%glgp(,ga |@I@t§_can experience

&ﬂnﬁcﬂé'éﬁﬁioﬁcé\%rﬁvﬁﬁ'éﬁtthfe??é’r\éeﬂ&klnb inimbiRBstippratsil€Wrugs. Rejection
weeks after transplantation, but rejection episodes -
cacural mosthtippeentlyoint the tirst dewnweelss aftaf tr@nsplantation, but rejection
transpl antation. Conbinations of up to three fQur .
ﬁ@épag i §AQ gj’s& C}amern ymgﬂbs tgr g \//een !Tﬁ%lrﬁurﬁq{?r ?ransplantatlon.
ConiRcation: agUpsd thideeok if0r \Wddigationdl Bl iddenribll§ used to give
effects. Current standard drugs used to treat the

exiraemo Prefectiomnagaiasit eejeelieranshiientrainfreizingrisige effects. Current

ap) Sy LGBl at B ISR B VASSBBIAP B frrters wi
disugse dneacolltllarspathivays dacthezadtdatiob asfi Tityperab,B-type white blood

everolinus, or FK506, which interfere with cytokine o
tRllseaS&apinlas gﬁfal W\“gﬂ @%’Qﬁhi%ﬁr i%@'oépof"ésflﬁ%'ﬁfpﬂ@,ba basiliximab,

i I ahi bi t eQiH; SiySi = : -
A0S T O KO Sl SIS i Myl rlease o signaing
drdthmpeinei abri oleflumbmidesnekhichal inkibfte chiscledtider oagnthesis; or  15-

SO APRr RS S VShibSY SRbGRodyte SrRrdtliakibh

The beneficial effects of broad immunosuppressive therapies relate to their
effects; however, the generalized immunosuppression which these drugs produce
diminishes the immune system's defense against infection and malignancies.
Furthermore, standard immunosuppressive drugs are often used at high dosages
and can cause or accelerate organ damage.

Description of the invention

The present invention provides novel compounds of Formula (I) that are agonists
for the G protein-coupled receptor S1P1/EDG1 and have a powerful and long-
lasting immunosuppressive effect which is achieved by reducing the number of
circulating and infiltrating T- and B-lymphocytes, without affecting their maturation,
memory, or expansion. The reduction of circulating T- / B-lymphocytes as a result
of S1P1/EDG1 agonism, possibly in combination with the observed improvement
of endothelial cell layer function associated with S1P1/EDG1 activation, makes
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effects; however, the generalized i nmunosuppression
whi ch these drugs produce di m ni shes the inmmune

W@ b3S def ense agai nst infection and nal i gnBCLiB2806/050853

Furthernore, standard irmmunosugpressive drugs are
often used at hi gh dosages and can cause or accelerate
organ damage. Description of the invention The present

éLW?EéranBuﬁdié’Por Pl eﬁéﬁﬂ umwag%fﬁr&r’ﬁ% 'o‘?sédsé Ao improve

are agoni sts G protein-couple cept or
w@souDGUnatiehalitwe a power ful and | ongl asti ng

i mmunosuppressi ve effect which is achi eved by reducing
the nunber of circulating and infiltrating T- and

Bhé oSSR Sof thiet hredbnefiveatiom@ahnsd UtilRddBRNEOSY: in comblnatlon

menory, or expansion. The reduction of circulating T
with- |§Tm3|da@t skugs dnhisiing drcell 1RCHEDEDN, ageni previde a new

B EhRethrPraPe ey uth LR Sy TffeRons when

dethpEfXdlicasiandatd PAmunBE@ssressive anpepdFurtheifnibrel ehe compounds
treat uncontrolled inflammtory di sease and to inprove

ob &, Ipsesent ey etien Cay. berh@GGdﬁp%Qma@aapnt‘ﬁ'éh ﬁ?@%@ﬁ dosages of
g?glﬂgﬁéloﬁnﬁ]ﬁﬂog n;ﬁrb%é%rﬁe% ?ré FI A g{&n& 'ﬂ?% IR Wahd effective

ard drugs | Ivation
'mnmundwpapreeswe ractivitys Wy leesrs ithee othee hepg netdtibing eretlagzsh damage
gro ensity .for mfeﬁ{gsons en conpared to standard

edpprtts Nigker 1Rasesy O FalanHer 'FH“U'E“PI%‘Q%%\{@MQVUQS The
SBsérbﬁtlcPrﬁ e%?nﬁmbfb‘(/%ﬁt | Y ARSY e c%ﬁeqa'éP CRABlAt la@80ciated  with

reduced dosages of traditional |rmunosuppressant
SﬁnBﬁéﬁﬂ)Gé activagioov puwides tadelitomal Heenefits fofccormpounds to improve
no?ru ressive activity, while on the other hand

nmu
Y%%ﬁ% Y'or gan damage

The nucleotide sequence and the amino acid sequence for the human
S1P1/EDG1 receptor are known in the art and are published in e.g.: Hla, T., and
Maciag, T. J. Biol Chem. 265 (1990), 9308-9313; WO 91/15583 published 17
October 1991; WO 99/46277 published 16 September 1999. The potency and
efficacy of the compounds of Formula () are assessed using a GTPyS assay to
determine ECso values and by measuring the circulating lymphocytes in the rat

after oral administration, respectively (see Examples).

The following paragraphs provide definitions of the various chemical moieties that
make up the compounds according to the invention and are intended to apply
uniformly throughout the specification and claims unless an otherwise expressly

set out definition provides a broader definition.

The term Cq.s-alkyl, alone or in combination with other groups, means saturated,
branched or preferably straight chain groups with one to five carbon atoms,
preferably one to three carbon atoms. Examples of Ci.s-alkyl groups are methyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, and n-pentyl.
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associ ated wth higher doses of standard

I mmunosuppressi ve drugs. The observation of inproved
wepwotbieBs al cell |ayer function associ ated w RPET/B32006/050853

1P1/ EDGL activation provides agditional benefits of

conmpounds to i nprove vascul ar function. The nucl eoti de

sequence and the am no acid sequence for the human S

%/t &IRB& afi)rn% &”m"‘ébm&ntahSn %fh éﬂ%r?’r&éos means an R-O
'S ed 3

n T., and ag,
glwm, veEge(n B 996)01 93(}84 %mferremmmmleﬁmiﬁpualkosh@joups are

17.0ct ob 199 WO 99/ 46277 I shed 1
DEYYTAEIGY; BRI XUnso PP oAy SEPUIoKA: Ser LRI B ertbutoy
Formula (1) are assessed using a GIPgS assay to

det erm ne EC50val ues and lt()% measuring the circulating
ThepgroDYCesalkylaming & dif Cern-alkyl)amine naloneaei thcombination with

SFRESFAE e Sy BT b N b, B i an
Rhagremadeghu mddmnd@ﬁwpuad& galgl fﬁr@gpt Priefarrédve@inmsles of Cqs-

and are |ntended to appl.y unifor t hr oughout the
afs¥lanineadl oi- (Gne AbyRRHRIR QnOBLDSa AT HETT; Binex pptByigmjno, N,N-

??ﬁetﬂgtanﬁ@é %}L& ﬁ\]%eﬁ{gﬁ}q dgs1-aminpader definition. The

erm e or’in conblnatlon wi th ot her
gr oups, neans saturat ed, branched or preferably

The feifh befoareribsne Rield. i Bnoielans! s hir Bty Megro or chioro
-5-al kyl groups are nethyl, ethyl, n-propyl,

/ so-propyl, n-butyl, /so-butyl, sec-butyl, te/t- but yl ,
lairtbergrpept&lofTﬁernnldarml)C'reprEsmmoaay asgmometriorbivadent group, such a

conbi.nation wt.h ot u neans._an R- O group, . .
REPdP forpetty th gl gl e auTEng Ba”codhp RSB fg inked to the
carbdhliogdoudr SUPSAIE (1) (that means that for example the -NH part of -NH-
CH.- is linked to the carbonyl group of Formula (1)).

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

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

Salts are preferably the pharmaceutically acceptable salts of the compounds of
Formula (I).
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nmet hoxy, ethoxy, propoxy, i so-propoxy, /so-butoxy,
sec-butoxy and te/t-butoxy. The term Ci-5-al kyl am no

wW@er00di1e068> i - 5- al kyl ) am no, al one or in conbi naRC DB (50853

ot her groups, neans an R-NH gr an R -NR'- group,
respectively, wherein R and are each independently
a G -5-alkyl group. Preferred exanples of G -5-

%éltfﬁi)/l ama %R)rugg feor%ro%psaldfy metﬂm r@%sﬂf ?r acidic properties.

Qonmdumkjsl‘hwng/at mshonemwlc grauphait a’g@mstreaesba‘simtadwal for ex-
hl . bl h

S, TR0 e Seas i oy Oy ndtuiartiich a Resiblerbifha of a pyricy

R died | € Al ayd FOHHP .ack @ldRioBr S4IRs, | for MRS Olith nn@rg\awt acids. When
that the beginning part of the group A is |inked

senerabpasie groufisodig esermane: ¢n polytacist adaition sah%\tnayd@e formed.
exanple the -NH part of -NHCH2 - is |inked to the
carbonyl group of Formula (1)). Were the plural form

Coniemdb draviryraciditdgroups) $uch adarcmbext gerip or a phenollc hydroxy

conpositions, diseases and the like, this is intend
9@%%@‘% mesaIRy AnERisTR@itss aveh asralkalemetaleor alh@me earth

' Sats ‘?r&%mﬁl%%ﬁdu b, N 6t‘3§§‘i8fﬁ h ﬂe&uﬁPéﬁ?S&é&l?ugﬂf salts, or

a @ e un efs as rerarern
ammﬁorgumatsamaalvltm sameTesiss woirh sagalipt o@nioy gmuines, such as tertiary

enanti oners, m xtures of .epantioners s

FACERHTBSS. dfohs 1 uPutIR: ToRVIATIngs O - HF R hesiesnety)-amine, or

F’é@égfcﬁé’”ﬁééé‘s ¢ ESRARSle %Péitv\gl ?lb@Fl@F"neOBr N,N- dlmethylplperazme
di ast ereoneri ¢ racemat es as salts (especially

Mivet o ressoefiaailts sdre yoasibépt abl e sal ts) and sol vent

conpl exes (i ncluding hydrates) of such conpounds,

Compounds having both acidic and basic groups can form internal salts.

For the purposes of isolation or purification, as well as in the case of compounds
that are used further as intermediates, it is also possible to use pharmaceutically
unacceptable salts, e.g. the picrates. Only pharmaceutically acceptable, non-toxic
salts may be used for therapeutic purposes, however, and those salts are

therefore preferred.

The expression pharmaceutically acceptable salts encompasses either salts
with inorganic acids or organic acids like hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid,
phosphorous acid, nitrous acid, citric acid, formic acid, acetic acid, oxalic acid,
maleic acid, lactic acid, tartaric acid, fumaric acid, benzoic acid, mandelic acid,
cinnamic acid, pamoic acid, stearic acid, glutamic acid, aspartic acid,
methanesulfonic acid, ethanedisulfonic acid, p-toluenesulfonic acid, salicylic acid,
succinic acid, trifluoroacetic acid, and the like that are non toxic to living organisms
or in case the compound of Formula () is acidic in nature with an inorganic base
like an alkali or earth alkali base, e.g. sodium hydroxide, potassium hydroxide,
calcium hydroxide and the like. For other examples of pharmaceutically
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and nor phol ogi cal forns, as appropriate and expedient.
Salts are preferably the pharmaceutically acceptable

W@ 20068085 t he conpounds of Fornula (1). Salt-foPEi/MmBR006/050853
groups are groups or radicals Raving basic or acidic
properties. Conpounds having at |east one basic group
or at least one basic radical, for ex anple amno, a
&%ﬁg&@é ag H:T‘?en%fn%lél%arﬂ%efn% {bg" PSABLE RRMASRY diigs”, Int. J.
pyr i I ca may form aci Ition salts, for
E’harml @ 986,183, 20 eRivi.c aci ds. V\hen several basic
groups are present nono- or poly-acid addition salts
may be formed. Conpounds having acidic groups, such as
¢h§aé&ﬂk§?ﬂu@d§tﬂif fHe aarhrin®! (IC nadroryaigr Qslyanﬁ&b(c fedrBon atoms.
metal or ammonium salts, such as al kali netal or
Sukstituatseatra @oukie Songartasting mayeb@lnrﬂS@nétmcmam Z-) or trans (= E-)

BRI ERIGtE R St5 le Txf SHhpadits SRR T may thus be

peisehBras muixaaesnes, stéoisomenl ert pietdaplyardsneuee stereoisomers.
tri-(2-hydroxyethyl)-am ne, or heterocyclic bases, for

Modiaseof s;.e&mx;,q)mgrspg}qydb%éegarated in a manner known' per se, e.g. by

%télgs-ﬁﬁﬂ Bﬁ@g%%rﬁbﬂg;ﬁﬁaféser %@Eﬁﬁtsg agfhgs ﬁIIPgi?b@rr @rgstalllzatlon

groups can forminternal salts. For the purposes of

|l atio rificatiop, as well as in the case
b SR sRatGs a0 Gk igpPRad Soumrtuch aldie FETTURL ().
is al so possible to use pharmaceutically unacceptabl e
salts, e.g. the picrates. Only pharnaceutically
accept abl e, non-toxic sal €klzmay be used for
t her apeuti c purposes, CHand those salts are
therefore pi€Eferred. s

Formula (1)

wherein
A represents -CH>CHy-, -CH=CH-, -NH-CH3-, -CH>-O-, or -CH>-NH-;
R’ represents hydrogen, C1.s-alkyl, C1.s-alkoxy, or halogen;

R? represents hydrogen, Ci.s-alkyl, C1.s-alkoxy, trifluoromethyl, trifluoromethoxy, or

halogen;
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The expression pharmaceutically acceptable salts
enconpasses either salts with inorganic acids or

woe@andw3aci ds |i ke hydrochl oric acid, hydrobrpei/tB2006/050853

acid, hydroiodic acid, sulfurig¢ acid, sulfamc acid,
phosphoric acid, nitric acid, phosphorous acid,
nitrous acid, citric acid, formc acid, acetic acid,

?ﬁ%PFes%Wtéj 5 Lrﬁ)'zog? er | aeHggo% kQNRmIESE a'(éfetl?iﬁied?) carboxylic

I c acl aC| I'c acid, cinn
acidyH -yhenethyl, adazietidimesraarbaxylm agidt e(ﬁmaalayhedter) 1- yI methyl, 2-

h | f.0ni d | §
RePacing aBBmalel r anie " wlrehsls o fordil BB EarbdP acid Crs
aKystery- npr@vhyaf@ hEetRGhel3-adok)R hd:lHFﬂ)ﬂ']afBro@S/B ¢ Sazetidine-3-

toxic to Ilivi ng or ganl sSnB or in case th rrpoun
cabeuylic (addi C1-adcildiesten- 1nb't|ﬂ -QFQPYM tnyrawldlmﬁg@&rb@xxﬂ@s@md) 1-yl-

s SR oAb BERLS ReaRuefishy SPBIAt. Jpyronine-2-

tadokylike. adidy-1-91- hﬁth)ﬂxaﬁyheﬁdmé -2-carboxylic ac:|d C1 3 alkylester) 1-yl-
phar maceuti cal | yaccept abl e salts, reference

W&@@'t@[@wrph@éﬁé’c%r&@xf"& acid)-¢-vilrethyh | 2r[myrr0Jldlne3Carboxyllc
E@@{m 1-5?%¥I3§@)1§/ﬂfe§ﬁ ero}.ﬁf@%cgr%ggdr&gﬁé 9Lidh A&y ij-ethyl, 2-
Fpipsolidineatcarbbxdicdouadid bo@ds-aikytestemg yipgthige pr(ia[e(p;nr(rolldme -3-

GRBEK I B0y B b Clcp e SR Py eegiBhaee By lester)-1-yil-
gfoﬁgﬁst ] rFBIiNE-8afbor3i8T 86id qst eéggfyl pBe[Sp?yfrﬂﬁHWeaé carboxylic

€ol somers. M xtures o i Some 1
aedar@utmlkylas’@rhﬁwﬁqwropyﬂovalde(CHe CeO@H byCtiat( Girb) -CONR?*'R*,

ROBRP ERM Y P S S SR PR i pyrotainy >
bbetgphene (¢osRANNSS - B rrdlifhyhieradidaty( | ) . 1 ’fﬁf@%bﬂodﬂy)azetldmyl)) 3-
propionyl, 1-(1-(2-carboxy-pyrrolidinyl))-3-propionyl, 1-(1-(3-carboxy-pyrrolidinyl))-
3-propionyl, -(CH2),CH(OH)-CH>-NR*'R%*, 2-hydroxy-3-methoxy-propoxy, -OCHz-
(CH2)m-NR3'R*2, 2-pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-1-yl-propoxy, 2-piperazin-1-
yl-ethoxy, 2-[4-(C+.s-alkyl)-piperazin-1-yl]-ethoxy, 2-[4-(2-hydroxy-ethyl)-piperazin-
1-yl]-ethoxy, 3-piperazin-1-yl-propoxy, 3-[4-(Ci.s-alkyl)-piperazin-1-yl]-propoxy, 3-
[4-(2-hydroxy-ethyl)-piperazin-1-yl]-propoxy, 2-morpholin-4-yl-ethoxy, 3-morpholin-
4-yl-propoxy, 2-[(azetidine-3-carboxylic  acid)-1-yl]-ethoxy, 2-[(azetidine-3-
carboxylic acid Cq.s-alkylester)-1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-
ethoxy, 2-[(pyrrolidine-3-carboxylic acid  Ci.s-alkylester)-1-yl]-ethoxy, 2-
[(pyrrolidine-2-carboxylic acid)-1-yl]-ethoxy, 2-[(pyrrolidine-2-carboxylic acid Cq.s-
alkylester)-1-yl]-ethoxy,  2-[(2-hydroxy-pyrrolidine)-1-yl]-ethoxy, 2-[(3-hydroxy-
pyrrolidine)-1-yl]-ethoxy,  3-[(azetidine-3-carboxylic  acid)-1-yl]-propoxy,  3-
[(azetidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-propoxy, 3-[(pyrrolidine-3-
carboxylic acid)-1-yl]-propoxy, 3-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-
yl]-propoxy, 3-[(pyrrolidine-2-carboxylic  acid)-1-yl]-propoxy, 3-[(pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yl]-
propoxy, 3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy, -O-CH,-CONR®'R*, 1-(1-(3-
carboxy-azetidinyl))-1-oxo-2-ethoxy, 1-(1-(pyrrolidine-2-carboxylic acid)-1-yl)-1-
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wherein A represents -CH2CH2- , -CH=CH, -NH CH2- ,
-CH2-O, or -CH2-NH; Rl represents hydrogen, C

W0 200alibosBs Ci - 5- al koxy, or hal ogen; R2 repr esSRCI/BB2006/050853

hydrogen, Cl-5-al kyl, G -5-al koxy, trifluoronethyl,
trifluoronethoxy, or hal ogen; represents
2, 3-di hydroxypropyl, -CH2-(CH 2)K-NR3 1R32 ,

%%%tét bR~ 3- ?QWRB@{)IE&n@QL% %&xyli}él B B)’|t1 e_y51 -ox0-2-ethoxy,  3-

azet 1 di ne- 3-car bo I C aci 5- al k es
eglbameryhpropaxy, [ (azet i di Be((B-semlkydoalsblanmyda)@mpow 3-(2-

ayoepr g fiSbbR BRI FGAENR S 1 Hazetidine 5

é‘&ﬂb@)(yli'c ﬁbb)ﬁtﬁ;)ﬂlhyd?oiyb?@@wdl el @zetRMi X drbéxydiel dacid Ci.s-

-5-al kyl est er

elybyiastﬂr dmﬂ]e2 @ydmy@r@pqxa, a&:ﬁmqiroxy%r[ mértrqmlgdme -3-carboxylic acid)-1-

ISR S BTSRRI G e s

polxgt B hydrory3-[@py reblikine22asarborgyici aciasiidyiPoropoxy, 2-hydroxy-3-
a

“5-al kyl
DY (o herBr Rt aPBy (Gro-alviasten-Lyllprapmgh,, 2-hydroxy-3-(2-

FGRY S BoNBR EBRRBLY! | 25l BT KAE3) B ofaine)1-y1-
psdploxgt Rythydraxy- B(myrmldln ?yﬂ}pr(ﬁam@r tzahydlinogyaacplpe@zm 1-yl-propoxy,
82}}@5936151&2@) p?ertaﬁi/rbﬂ)gyﬁ M)BXHO ! ydroxy -3-[4-(2-hydroxy-
g‘t‘r{y( pdbér%&lrﬂﬂﬂyg p"fogéhboxﬂ h)‘?dr%%/@ @orprﬁﬂlﬁuﬁgl Sﬁ);o%&gl 1 .NR*R%,

- propy rrol |d|ne 2-car boxylic
N'H'I@Q3R by 1-CH- ([QHhyw-NOISQURTE - 2-(Eath&SH(QH)- @le‘(NHSOgRSS -OCH;-

a}\dﬁéh%ﬁtéﬁ@r\l) ?9%?*")%%&%&92 (1C 2-(CH2)-NHCOR®,

=(CH.% THON)- @H%INIPGI'C(D)HS)‘,) GCRSECHL) - NJH@OR34 or -OCH,-CH(OH)-CHz-
- 2-ca5€oxy pyrrolidinyl))-2- acetyl, 1-(1

N oxy-pyrrolidinyl))-2-acetyl, 1-(1

- (3-carboxy-azetidinyl))-3- propi onyI , 1-(1
-(2-carboxy-pyrrolidinyl))-3-propionyl, 1-(1

REB-reprclsents pydroglendimethy), -ethyl, n-propyl, isopropyl, 2-hydroxyethyl, 2-

hydroxy-1-hydroxymethyl-ethyl, 2-Ci.s-alkoxyethyl,  3-hydroxypropyl, 3-Cis-
alkoxypropyl, 2-aminoethyl, 2-(Cq.s-alkylamino)ethyl, 2-(di-(Cy.s-alkyl)amino)ethyl,
carboxymethyl, C1s-alkylcarboxymethyl, 2-carboxyethyl, or 2-(Cq5-
alkylcarboxy)ethyl;

32 represents hydrogen, methyl, or ethyl;
R* represents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxyethyl,
2-methoxyethyl, methylamino, ethylamino, propylamino, isopropylamino,

n-butylamino, or dimethylamino;

R3* represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyl;

k represents the integer 1, 2, or 3;
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3-propionyl, -(CH2)nCH(OH)-CH 2-NR3 1R32,
2- hydr oxy- 3- nmet hoxy- propoxy, -0OCH2- (CH2) m NR3 1R32,

WQ2@gnomwB3 di n-1 -yl -ethoxy, 3-pyrrolidin-1 -ylP@Er/Bo66/50853

2-piperazin-1 - yl-ethoxy, 2-[4-(C
- 5-al kyl ) - pi perazin-1 -yl]-ethoxy,
2 [4 (2- hydroxy-ethyl)-piperazin- 1-yl]-ethoxy,

g?féﬁ% Frelintdt &rPr gPeXY. 3-[4-(G
pi perazin-1 -yI] propoxy, 3-

[14ep®sbyt$r(bx1y-oa§12hyih¢ pi perazin-1 -yl]-propoxy,
2-mor phol i n-4-yl - et hoxy, 3-norpholin- 4-yl-propoxy,
2-[(azetidine-3-carboxylic acid)-1 -yl]-ethoxy,

R? épresbh@l rrwréﬂ?erc@bﬁoeﬂkw meqm»@/ & ha|5]g@h kylester)-1
-yl ]- ethoxy, (pyrrolidine-3-carboxylic acid)-1

-yl]- ethoxy, 2-[(pyrrolidine-3-carboxylic acid G

flr(rf%%ﬁigi%gétﬁorﬁaﬁ]]ég'%lﬁl&%mgxégI §I;th%||yypﬁlr_eeterq&r(l§/i?mers, mixtures of
enaftiyme istichea?- rasdptatsl) diastetbdbhersd-madtligkest ediastbreomers,

yl]-ethoxy, 2-[(2-hydroxy- pyrrolldlne)-l -yl ] - et hoxy,
gmplegeﬁ@@flg)@%ma@q @ndeixtyres,f) digglesggmeric racemates, as well as

Aol oS Pecenpaseent Ly gifbubos i PEAPRNogdoms

-yl]-propoxy, 3- [(pyrrolldlne 3- carboxy!lc acid)-1
ﬁ%lé_%q?@ %c;oqgﬁn{ Al i ne: ?én anPY Is(:toa%%pﬁlene derivatives

§Cc£c(r8bhpr & 'e%%r%eﬁﬁﬁ)b%b(ér‘e% iﬁf" Cpréseh‘tk]z B[cﬂﬁ%bX}/proE)yl -CHy-

rol i dine-2- carboxylic aci -5-al kyleste
(@H‘lé INRIPBYy , (azefi cglae%afdar@ﬂyylpyracm t iy haapthyl.- yaz]etldlne -3-carboxylic

BHARG b-kiRS Ly ot | 29\ catachbt SRR tupethyl, 2-

f(QZ&rcﬁné‘-Bt@?Moxﬁlrc( cid( By %faq}{yl@Btélﬁ) ‘Qyﬂ‘-@lthBL['(éze@l@ilr@-s—'barboxyllc

-1 -oxo-2-et hoxy, 1- pyrrolidi ne-3-carbox

a@pl ) yJJ PrgpyL, 1 315‘)8é92dléﬁh?05@r%08y|l%ar&%dm)@rqoa%pj@ﬁé -1-yl]-propyl,

M@W f%&% 53 Qng‘ﬁgé}g%p SRet éﬂgﬁw 6853 23109x(lig acid Cis
I ol ol eatonte B Y e, pyrplane
@rbogyllc aC|d Cis- aIkers¥er -1-yl-methyl, 2-[(pyrrolidine-3- %:/arboxyllc acid)-1-yl]-
ethyl, 2-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-ethyl, 2-[(pyrrolidine-2-
carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl]-
ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-3-carboxylic
acid Cqs-alkylester)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propyl, 3-
[(pyrrolidine-2-carboxylic acid Cis-alkylester)-1-yl]-propyl, -CHz-(CHa)n-
CONR*'R*, -CO-NHR®, 1-(1-(3-carboxy-azetidinyl))-2-acetyl, 1-(1-(2-carboxy-
pyrrolidinyl))-2-acetyl,  1-(1-(3-carboxy-pyrrolidinyl))-2-acetyl,  1-(1-(3-carboxy-
azetidinyl))-3-propionyl, 1-(1-(2-carboxy-pyrrolidinyl))-3-propionyl, 1-(1-(3-carboxy-
pyrrolidinyl))-3-propionyl,  -(CH2).CH(OH)-CH>-NR®*'R*,  2-hydroxy-3-methoxy-
propoxy, -OCHx(CH.)m-NR*'R*,  2-pyrrolidin-1-yl-ethoxy,  3-pyrrolidin-1-yl-
propoxy, 2-piperazin-1-yl-ethoxy, 2-[4-(Ci.s-alkyl)-piperazin-1-yl]-ethoxy, 2-[4-(2-
hydroxy-ethyl)-piperazin-1-yl]-ethoxy, 3-piperazin-1-yl-propoxy, 3-[4-(C+.s-alkyl)-
piperazin-1-yl]-propoxy, 3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-propoxy, 2-
morpholin-4-yl-ethoxy, 3-morpholin-4-yl-propoxy, 2-[(azetidine-3-carboxylic acid)-
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al kyl ester)-1 -yl]-2-hydroxypropoxy,
2- hydroxy-3-[ (pyrrolidine-3-carboxylic acid)-1 -

W@ RJospow@pdxy, 2-hydroxy-3-[(pyrrolidine-3-car bPXEIB2006/050853

acid G -5-alkylester)-1 yI] (ﬁropoxy,
2- hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1
-yl ]-propoxy, 2-hydroxy-3- [(pyrrolidine 2-carboxylic

inththyy 5- 8l oAb -yl ]
Do R oo e Oy alyfesan Setnowy. 2
Bphyaliding-33c4roaxylicdacigy-1 pyketbokyi Bdjpytroligine-3ieadpmxylic acid Ci.s-
SRS BBl | PR onie  acirtohethoxy, 2
gpﬂr}‘dlfd?MQ%drﬂoNﬁc 5- atigy! )CPF-I%WyiPéStélrﬁ ywblhda@opom 2-hydroxy-

dr oxy- 3- ("2- hydr oxyet

pyrlr@hqarﬂ@pbvyﬂ etaoxwdrébi@ fafchm)phwolwﬁmelé)?% Iyﬁrerblp@sw 3-Neetidine-3-
Ty SR e A B s romiose 1
p@ﬁdx? ﬂrblﬂillh&iSQeﬂrﬁyhc @biZi-(1 bbdﬂﬂm[ yrrolldlne -3-
0@@92 I@H@@ﬁb Cmsraikywédﬁésxf] prmow, r%BPw@H'ﬁeﬁy@ﬁr@@éﬂ'C acid)-1-
IR by ghenirobtilr 80 g SRR iirodon. 1
Bydimdemhdm xﬂ}mopoﬁy, aBI{(ﬂWdm*pyrmdmer)ldeylhwopoxy, -O-

655 %Qpﬂ% 3%1& fg”@ gtrtggégy & %iﬂ}y'l)%? 0x%§-2-ethoxy, 1-(1-(pyrrolidine-2-

cRDRKINE GRS OM{/QHLJ% -2-@An6RY, b@wﬁ(gpwbhdlﬁé ?oé@oxﬂ% acid)-1-yl)-1-

al kyl car boxy) e 2 represents’ hydrogen,
oxo-2tethbxy,R3B- capbmmrhmowmt)’nyl 3- @Nsy&ilkylpam@yrhqyl propoxy, 3-(2-

RV eab A ARRD). R B Y O TPlaE ar azeticine .
carboxylic acid)-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid Cis-alkylester)-1-yl]-
propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-
[(pyrrolidine-2-carboxylic acid Cqs-alkylester)-1-yl]-propoxy, 2-hydroxy-3-[(2-
hydroxy-pyrrolidine)-1-yl]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-
propoxy, 2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,
2-hydroxy-3-[4-(C1-s-alkyl)-piperazin-1-yl]-propoxy, 2-hydroxy-3-[4-(2-hydroxy-
ethyl)-piperazin-1-yl]-propoxy,  2-hydroxy-3-morpholin-4-yl-propoxy, -NR*'R%,
-NHCO-R®', -CHa-(CH2)-NHSO:R*, -(CHy).CH(OH)-CH>-NHSO:R*, -OCH,-
(CH2)m-NHSO:R*,  -OCH,-CH(OH)-CHx-NHSO,R*,  -CHy-(CH2)-NHCOR™,
-(CH2)sCH(OH)-CH2-NHCOR®, -OCHz-(CHz)m-NHCOR®™, or -OCH,-CH(OH)-CH-
NHCOR?**, wherein R*", R*, R* and R* are as defined above in embodiment i),

and R* represents hydrogen, C1.s-alkyl or halogen.

iif) Another particular embodiment of the invention relates to thiophene derivatives
according to embodiment i) or i), wherein the compounds represented in Formula
(I) constitute the (1aS, 5aR)-isomer of the 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-

thia-cyclopropala]pentalene derivative.
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n- butyl am no, or di nmethyl am no; R34 represents
hydr oxynet hyl , hydr oxyet hyl , am nonet hyl ,

woreaobitd@ss nonet hyl , di met hyl am nonet hyl , am noR€TIB2006/050853

2-met hyl am no-ethyl, or 2-di mgtshyl am no-ethyl; k

represents the integer 1, 2, or 3;mrepresents the

integer 1 or 2; n represents 0, 1, or 2; and R4

represents hydrogen, G -5-al kyl, methoxy or hal ogen;

and configurational isoners such as optically pure

mait prefered arikodiment off Ereantventieons ralates ts thiophene derivatives

acenat di ast er eoper,s 1 xtur.es of diastereo
AFS T8 A 06 JeRRpaents § thiildy wheLeip Rk repreSeitts “CHz-CHz-.
di astereoneric racenates, as well as salts and sol vent

conpl exes of such conpounds and nor phol ogi cal forns.
Vi A Ragtiouarc upEbogifoent aerbe dnvention relates & thisphese derivatives

b BIrRRSH SRL b AhbYS s A 0w RESb s NH-CH

(CH2) k- NR3 1R32 , (azetidi ne- 3- carboxyllc acid)-1
b/l-methl (azeti di ne-3-carboxylic acid C
Vii

P@ogpq&paég@@ag emboﬁme,@tquhe invention relates to thiophene derivatives
|
%c(‘%cfzrgt dtlb‘rj]derpygor'r)é B%rg éfln’lé:nté‘@ tg)m )g/h\éH(n E%ﬂrefgrlts -CH,-O-.

car boxyl'rc aci
-yI] et hyl, 3- [(azet|d|ne 3-carboxylic aC|d) 1

&Y prért%r egqeé$§a<ieér§1gpggp 3 ;%ﬁ‘ bﬁ{éyllnverﬁlon relates to thiophene
&i@b(\?dt%bddd&%rcﬁng% l%\‘i’1>§ryérﬂr-§of5‘6|~rﬂ‘90'dilmebﬁ's |5"E‘6 W' wherelan1 represents

(pyrrolidine-3 boxylic acid - 5- al kyl ester)
hydrogenhgnqg RE mndridt repra@rﬂa:meﬂmtgrom acid) -1
-yl -nmethyl, (pyrrolidine-2- carboxylic acid Ci
- 5-al kyl ester) 1 -yl-nmethyl,

diii] (APokHe! ﬂu@ﬂh@&p?ei‘é@rfeléioéWbb@lrﬁéhtddf fhe Wvkenti6h Melates to thiophene
2-1(pyrrolidine-3-carboxylic acid G -5-al kylester)-

deiiyativegyaccopding gorany pae rd-embodiments i) to vii), wherein R* is in the
ortho-position with respect to R®.

ix) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i) to vi), wherein R represents
hydrogen, R? represents a methyl group, and R* represents an ethyl group in the

ortho-position with respect to R®.

x) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i) to vi), wherein R represents
hydrogen, R? represents a methoxy group, and R* represents chloro or fluoro both

in the ortho-position with respect to R®.

xi) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i) to vi), wherein R’ represents
hydrogen, R? represents a methyl group and R* represents chloro in the ortho-

position with respect to R®.
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carboxylic acid)-1 -yl]-ethyl,
2-[(pyrrolidine-2-carboxylic acid G -5-alkylester)-1

W0 900pA0shyl , 3-[ (pyrrolidine-3-carboxylic aciRQFIB2006/050853

-yl ]-propyl, 3- [(pyrrolldlne 3-carboxylic acid
G -5- alkylester) -yl ]-propyl,
3-[(pyrrolidine-2- carboxyllc aC|d) 1 -yl]-propyl, 3-

))p?(ﬁbl‘h'e'r ql.]ﬁﬁe%ﬂgé%%_eyém%él%&t%f e ﬂv&lgﬁtré@esl to thiophene
der(vatives- amobbmgiamwl ahienpf )aynbbdanemtysll ta x{)1wherein R® represents

2%&@2&%%%&@/ ?lo{ ”fl(élll ))( I\ﬁqﬁ@gz: (’aan%lTe 3-carboxylic acid)-1-yl-
aar B@éﬂ@ﬁtﬁ@@té&rﬁwmo a@rdOVCﬂ%Lémylbstel)r(—'yl methyl 2-[(azetidine-3-

carbox rroli )) - 3- propi onyl
cgrgxogalrm@quy{ qutr@ylnyay )azeh;ilpe@pq:ajhpxyhc a0|d Ci-s-alkylester)-1-yl]-

Eﬁﬁ_lz% E@?@%@ﬁgég@%& %ﬁd 1&@%%%&%@@&% carboxylic acid

@a Qaankyuéstdn - ytl] pycbpyd!t hoxy { )&fCﬂWrie?Bldiirbo)dyth pr Oacmly1 -yl-methyl,
perazi n- - -etho

(@If@llgmeﬁ-ga%}xgw acid _C§/{5]a||é‘f|ﬂ§;g{] )-1-yl- [n@ﬂayg (pyrrolidine-2-carboxylic
Qé(lﬂf SM ngét)ﬁw é(;&{&ﬁ@ﬂ@ g c%]rl?(é(%ﬂllcetagﬂfé?’% Wéi/[?e%'iéﬁ WY dmethyl, 2-
pyr]relmmxc;arbaxj% (aZrd)wdyIQ})eynyé,t Iﬂyﬂ(pyrpmlmmla&cra{hoxyhc acid Cis-

%mﬁﬂ?ﬁ&%bqoﬂy@w! BTRRRIine B farbeiv i Geich- oWl 8w Pd(Pyrolidine-
%a‘ﬁ%o Mla]CTCFChg)ékalgS'tél( 317-@‘] 'e?rﬁ%ﬂes-ﬁ‘p%bﬁ’&ﬁéld-éat%%&?ﬁcQacid )-1-yl]-

-al kyl ester)
[)l(qwnL r3[(] wnrnleilmeﬁmarbayyllcoacad|Cd)5-alkyI9$t}9r)eHyd>grppyl 3-[( yrrolldme-

£y AT PR S BB e

Y%b}orﬁ‘] hap,- @Hz L(GUNHQIFR% REORNERDOYY L IGHAGTIH(GH)-CH,-NR®! Rsz
| est qr yl ] - et hoxy

ang (Arbelﬁgiar%x;q@prﬁ% Sl aralaﬁeqefmﬁd ghgvedn iepxgodiment i).

2-[(3-hydroxy-pyrrolidine)-1 -yl]-ethoxy,

3-[(azetidi ne-3- carboxylic acid)-1 -yl]-propoxy,

SmI MbﬂterdﬂummeB-m@freh@myéMOaﬂh@th)f the mdemtleﬁtrera)tesl to thiophene
pr opoxy - yrrolidine-3-carboxylic agid)

d§ql\]atwp§p%§gprdlg|[tppgpy cﬂﬂedpﬁ@I@OQi@leﬂb%(j)l apd i) EP 6‘! wherein R’
%%ﬁ%gfﬁlg @Jdiox;édrggggffgﬁéc Ch JNRE'R,  (azetidine-3-carboxylic
acid)-1-yl-methyl, (azetidine-3-carboxylic acid Csi.s-alkylester)-1-yl-methyl, 2-
[(azetidine-3-carboxylic acid)-1-yl]-ethyl, 2-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-ethyl, 3-[(azetidine-3-carboxylic acid)-1-yl]-propyl, 3-[(azetidine-3-
carboxylic acid Cq.s-alkylester)-1-yl]-propyl, (pyrrolidine-3-carboxylic acid)-1-yl-
methyl, (pyrrolidine-3-carboxylic acid Ci.s-alkylester)-1-yl-methyl, (pyrrolidine-2-
carboxylic acid)-1-yl-methyl, (pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl-
methyl, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-3-carboxylic
acid GCi.s-alkylester)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid)-1-yl]-ethyl, 2-
[(pyrrolidine-2-carboxylic  acid  Cis-alkylester)-1-yl]-ethyl,  3-[(pyrrolidine-3-
carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-
propyl, 3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic
acid Ci.s-alkylester)-1-yl]-propyl, -CHz-(CHz),-COOH, -CHa-(CH2).-CONR®*'R*,
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yl]-propoxy, 3-[(pyrrolidine-2-carboxylic acid G
-5-al kylester)-1 -yl]-propoxy, 3-[(2-

Whywsosos3pyrrol i dine)-1 -yl]-propoxy, PCT/IB2006/050853

3-[(3-hydroxy-pyrrolidine)-1 -pd]-propoxy, -OCH2
-CONR3 1R32 , 1-(1 -(3-carboxy-azetidinyl))-1
- 0X0- 2-ethoxy, 1-(1 -(pyrrolidine-2- carboxylic

aSONHR®", Yo ~EHYICH ﬁ?@‘ﬂ&y NRIHR an ﬁ’ wherein R® and R* are as
(pyrrolldlne 3-carboxylic acid)-1 -

defined) alvdnexip, erBbedintentily| - pr opoxy, 3- (0 -
5-al kyl car banoyl ) pr opoxy, 3-(2-
hydr oxyet hyl car banoyl ) pr opoxy, -OCH2- CH(OH) - CH 2- NR3

%Rf?&n&hér(ﬁ#ﬁb‘r Prerred embdeMibhtCortHed Imbntion relates to thlophene
dr oxypropoxy, 3-[(azetidine-3-carboxylic acjd

dprlvaweaagmp jp@ ity -any-gng obemp@dorepisap&x i), wherein R” represents

SR PR 1 SRS 35l yhoropory, 2

ﬁbedaiﬁh 1=y elhbw es e} (Cl.s-atkyy- p@fe@@ZJKM -yl]-ethoxy,  2-[4-(2-hydroxy-
yfdrox- - yrrol i1 dine-2-carboxylic aci

Fpesery S eﬂpmx;s @Der[a@ﬁw%lor%n% & Ml Goxglyb-piperazin
S) oxy) 6 ahly l_?slji ef g é Jy] propoxy, 2- morpholln -4-yl-
t'] Jr Xy-"3- | ( h rro l P? %’

ethoxdy G)«plef’p}’[o@B-mylebroppxpyﬁﬂ(@zetidme)fs d:anpIxyHc ya:cmjr)dxyl] ethoxy, 2-

éag%t{j{“@ﬁ( -@rgg&ﬁ;;%&ql )p% 5p$1%)ﬁg§{}¥ 1-yl]-ethoxy,  2-[(pyrrolidine-3-
ggﬂrg%sé mz%cua) iju(é?hﬁi(j @'[(% rbncﬂahefa é‘ér‘b@xghc Xtib-Of LBRYster)-1-yl]-

oxy- - - piperazin-1
emo}xypQe[xﬁpy«yoIldmmgcnemlmxy.kcnamdhdxwl]nemoyy grlémusolidineN@ggarboxylic

amw feftede 41 jmcﬁzﬁﬁagﬂ@%%nmw@&@gmy, 2[(3-
hiﬁﬁp@ﬂb% el %Q?azetldm bgwxﬁé\"d@@?l‘lyl] propoxy, 3-

r@a@c%r%mhz- | ﬂﬁaW@ﬁtﬂr)ﬂ -aroprRe,  R3B[(AWdolidine-3-
PR, IS B S B bl 8 bt -
yl]-propoxy, 3-[(pyrrolidine-2-carboxylic  acid)-1-yl]-propoxy, 3-[(pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yl]-
propoxy,  3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy,  -O-CH,-CONR®*'R®*,  3-
carbamoyl-propoxy, 3-(C+-s-alkylcarbamoyl)propoxy, 3-(2-
hydroxyethylcarbamoyl)propoxy, -OCHx-CH(OH)-CH>-NR*'R%*,  3-[(azetidine-3-
carboxylic acid)-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid Cis-alkylester)-1-yl]-
propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-
[(pyrrolidine-2-carboxylic acid Cqs-alkylester)-1-yl]-propoxy, 2-hydroxy-3-[(2-
hydroxy-pyrrolidine)-1-yl]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-
propoxy, 2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,
2-hydroxy-3-[4-(C1-s-alkyl)-piperazin-1-yl]-propoxy, 2-hydroxy-3-[4-(2-hydroxy-
ethyl)-piperazin-1-yl]-propoxy, or 2-hydroxy-3-morpholin-4-yl-propoxy and wherein
R®*' and R* are as defined above in embodiment i).
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iii) Another particular enbodi nent of the invention
relates to thiophene derivatives according to

weedvodoesent i) or ii), wherein the conpounds PCT/IB2006/050853

represented in Fornula (1) conls4t|tute the ( 1laS,
5aR)-isonmer of the 1, 1 ,2-trinmethyl-1, 1
a, 5, ba- tetrahydro 3- thia-cycl opropa a] pent al ene

Qgr AH@fHeY%H @Eégggrbgfér%o&m'&eme Rivehtien irBME&Y k@Mhiophene

|ates to t erivatives accordi ng to any one
derneattyeslawntd;ng)to tamyi 0ne of ehdoogimentsrippo &y emherein R® represents

e A T T T L WA

B PRy Fﬁh?e;ﬂfes@ﬁ'ﬂé,Qﬁéﬂﬁ?ﬂéls2Jh)dec9<ythy) ar\M"R?Q‘i‘ﬂebré%ents hydrogen.
represents - - . vi) Another particul ar

enbodi nent of the invention relates to thiophene

Y il RER s el frBOYaRER B vl PREATBH rBigigs 18 thiophene
geeiatives hoeahiidg 18 rinyaing be emboeinhents i @cb &t)ethmln R® represents
t hi ophene deriyat,i ves_accordi ngq?go any

€A bl fristales N’ E‘o vi ) 2-[(mretdng- a"rb@ﬁfvlifsent%C'HwTYHg%HOXy, 2-

RO TRIRS, oS30k SRR LRI e AR a0ty
etholxw opﬂaﬁ(ﬁmydwxwpynrmmn@)e‘cglr]{datm@(yt;o 21j(B-bydrory-pyrrolidine)-1-yl]-
SRORY. pebratitnaBahrboECatal TRl PioBpn Suietalginesdicarboxyli
BEL 3 IEoRERP TR cHrhe samuAgLc S0 g Bioihy, -y

pmoiwims@)ﬂwlhr)ropwwn Sri@hgdroxRipyreidieeitw]-pyapoayen, -O-CH.-

Pres 18N 4 represents an

GO B S e OB e UL R0 3 (iR St S lagcia)- 12
K}drﬁﬁ?ﬁr‘@@bxflUr?h@ﬁr@(ﬁé‘ﬂ@%@h@ﬂ’@@b%yﬁ& taBRY)-1-yl]-propoxy, 2-
invention relates to thiophene
hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-[(2-hydroxy-
pyrrolidine)-1-yl]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy, 2-
hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy, 2-hydroxy-
3-[4-(C+.5-alkyl)-piperazin-1-yl]-propoxy and wherein R*' and R* are as defined

above in embodiment i).

xvii) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i) to xi), wherein R® represents
-CH2-(CH2)«-NHSO:R*, -(CH2),CH(OH)-CHx-NHSO:R™*, -OCH2-(CH2)m-
NHSO,R®, -OCH>-CH(OH)-CH5-NHSO,R¥, -CH,-(CH,)«-NHCOR®*,
-(CH2)2CH(OH)-CH2-NHCOR?*, -OCH2-(CH2)m-NHCOR?*, or -OCH,-CH(OH)-CH-
NHCOR?* and wherein R*® and R* are as defined above in embodiment i).

xviii) Specific especially preferred thiophene derivatives according to Formula (l)
are:

3-[4-(3-amino-propyl)-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
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derivatives according to any one of enbodinents i) to
vi), wherein Rl represents hydrogen, R2 represents a

woreaohasos3yr oup, and R4 represents chloro or flRCFB2A@VI50853

in the ortho-position with re ct to R3. xi) Another
further preferred enbodi nent of the invention relates
to thiophene derivatives according to any one of

enbodsMRASMméthy ra%mg)pro%gﬂﬁhﬁé ([R5 SARYLY St DAARES.

rep sents repre ents chl oro
i &ﬁéaﬂewamwgfa tFmarcyu:Ioprch@]eentaiem Rall)(pnopaAnboher

Lot NPGARaTe BT 0SETY RER Epray I Pem iy (e gy T2

ﬁmﬁ’é’cﬂyﬁﬁﬁbﬁs 52- tét@ah@id)ro SMhﬁ-iE %?B%ﬁRgﬂbéﬁ@TérM yl)-propan-1-one,

ydroxyp yl
(az et 3d4ﬂa (8- wgr@mwhydrwmﬁthm ethylasting)propyl]-phenyl}-1-

qég%ﬁ?n[s %ﬁﬁ%ﬂg %hi‘géqet%ﬁygigﬁ WA §§¢ géeojpg[a]pentalen -4-yl)-

pbddanet byile 2- [(azetl di ne 3 carboxylic acid
-al kyl ester

2] ( aderaione BT aSHARN ] d kinagthyl-1 S Gadgiyanydro-3-hia-

AR S g o
- NB(ByHydr@py8{2imetihpied-33-oantB Y aBH a1 @-trimethyl-1,1a,5,5a-

@E a%y@{o Sy Sha e ea  BU0 S barthaBoro ST s b o)

F( rﬂrﬁol FE]T (ra]re) 31ca¥|bo>r<r§It P%:ll aC|2;3I) 1 -yl]-ethyl,

2- ( p§‘)1{3@|hi(110f1rfe(Zahwénoiaw@med:h}dammcfpropbxyhplkgmébi 4(1aS15aR)-

A RS- S B R s S e e o+

oReal kyl ester)-1 -yl]-ethyl,
3[(prrol|d|ne 3-carboxyl i ¢ aci

3- [ ( pyr(BdRiciilere-BITaxeoxii1 22,5a8) 32 G2 trlﬁleimdﬂ é@ﬁa’:‘oq tetrahydro-3-
0 FrEbBRYataIde %{e@ - BIoRED #PEEBLERZ Ty EFord By mino)
plopidriy bers, er ) -
3-[3,5-dimethyl-4-(2-methylamino-ethoxy)-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
3-[4-(2-dimethylamino-ethoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
3-{4-[2-(2-hydroxy-ethylamino)-ethoxy]-3,5-dimethyl-phenyl}-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-
one,
3-{4-[2-(2-hydroxy-1-hydroxymethyl-ethylamino)-ethoxy]-3,5-dimethy!I-
phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propan-1-one,
3-[3,5-dimethyl-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
1-(2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-ethyl)-azetidine-3-
carboxylic acid,
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yl]-propyl, -CH2-(CH2)n-CONR3 1R32, -CONHR 3 1 , or
-(CH2) NnCH(OH) - CH 2-NR3 1R32 and wherein R3 1 and R32

wae@easoedef i ned above in enbodi rrent i). Xxiii) PCDIH2006/050853

further preferred enbodi nent the invention rel ates
to thi ophene derivatives accorcsi ng to any one of
enbodinents i) and iii) to xi), wherein R3 represents

2, 3-dg et faHRr N _ nt
(azet] 3 ﬂ M@fﬂ?%}xy hycfé)ﬁﬁglég‘ss@ldbxg‘f?: 51<Eiﬁ?qthy| phenyl}-1
aa8t5aiﬁ Gk ;%trmnetbxm i, 5Ba-tetcahydso-@-thyd- 9$¢|Gpt)0pa[a]pental en-4-yl)-

2- [(azetidi ne-3-carboxylic acid)-
E}/q € 'ﬂi]/? 2-[ (azetidi ne-3-carboxylic acid G -5-

al kyl g5 2?6)d1ﬂaethy|l U= [thbéd 3-(B<d9 8amr}-i di Nnrﬁeﬁ@'l oy i56:- tetrahydro-

acid)-1 - , azetl di ne-3- car boxyl ic acid
ajthlascyﬂlqgrp@@[gmgnialenﬁ -Yhrepl-phenoxy}-propylamino)-acetic acid,

Ly ¢ SilapagigoZhua Ry fodbhi g kel Bbuy ki (1S 5aR)-1,1.2-
trbrﬁetﬁ?l-h,y b5 5@)’létmﬁydﬂo®t-h?a c?@lbb@pﬁ[a]peﬁt@ﬂéﬁﬁwl )-propan-1-one,

-yl -nge rrolidine-2-carboxylic acid C
-5-al {igﬂégﬂyg)*oxy 3ynetylggino-propoxy)-3,5-dimethyl-phenyl]-1-

GIPBRADR] 1 - RienGEl JE8 b fofiighoss-mia-byfopibalalpentalen-4-y)-

pgddanet-bylb 2- [(pyrrol i di ne-2-carboxylic aci d) 1

- lid b I

84 el B riearyrein Saipgrpianody R.ssmethykpheny-1-

g%@@@ﬁ LE %trﬁﬁeti‘ayl‘ﬂﬂa SJSQ@éftlrahydro 3- thla c clopr aéar] entalen-4-yl)-
-[(pyrrol’i di ne-3-car’ oxyllc acid Y £’t 5)-1

pmrﬂan boopyl, 3-[(pyrrolidine-2-car boxyl ic aC| d)-1

L b ST B oo oo

di@h‘&h Gtz 81%2 1‘1@ch& -1,1a,%9 6a-tetrahydro-3-thia-
- CI—|2§/nCH(]rg-I) ) 1R32 andﬁhereln R 1 and R32
@y@omf@pabﬂpwéaleab@\va nrﬁp@nﬁo@ne;ent i). xiv) Another

o s R TR R s s A AR o e
mmgdrmettmakéydldpmpa[a];ydmalenm -53-prepyppeatexy}-2-hydroxy-
propylamino)-acetic acid,
1-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-
azetidine-3-carboxylic acid,
2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-acetamide,
2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-N-(2-hydroxy-ethyl)-
acetamide,
3-{3-ethyl-4-[2-hydroxy-3-(2-hydroxy-ethylamino)-propoxy]-5-methyl-
phenyl}-1-((1aR,5aS)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propan-1-one,
3-[3-chloro-5-methoxy-4-(2-methylamino-ethoxy)-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-

one,
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- OCH2- (CH2) m NR3 1R32, 2-pyrrolidin-1 -yl-ethoxy,
3-pyrrolidin-1 -yl-propoxy, 2- piperazin-1 -yl-ethoxy,

WQ@2(04A¢0GBS - 5- al kyl ) - pi perazin-1 -yl ]-ethoxy, PCT/IB2006/050853

2-[4-(2-hydroxyet hyl) - plperaqzn 1 yI] et hoxy,
3- pi perazin-1 -yl -propoxy, (G
-5-al kyl ) - pi perazin- 1-yl]-propoxy,

3- [ 4-
2L SR b Rpss gy 5 0 (125 50
212 m:reeihyi ﬁlé~a35 Lartbtsakydro-3rthialcytlopyoalalpeoiaten-a-yl)-propan-1-

géazetldlne 3-carboxylic acid G -5-alkylester)-1
] et hoxy, 2-[(pyrrolidine-3- carboxylic acid)-1

'C)l” ]5 gf EQ;?F]Z%??; 4 galhy@ﬂob(‘,filéﬂ%ﬁnﬁrﬁf)@w*y]% afetoxy-phenyl}-1-
d1p6pan) o1 il B-Hienethyla Bagﬁaﬁetaahmo -B-thja-Tyeepieppalalpentalen-4-yl)-

gﬁp%p] { Rél di ne- 2-carboxylic acid C -5-al kyl ester)-1
= Mt RO Yy, 2-[(2-hydroxy-pyrrolidine)-1 -yl]-ethoxy,

2 [(31 (m{grmowmezhm n¢3-cko- 3L|((]1aS§5EF-X)y1,1,2-trimethy|-1,1a,5,5a-
azet i di ne-3-carboxylic acid)- -yIL-ﬁropoxy, 3- o
te(t ﬂerBﬁBLascMmewﬂaf(aerﬁelpa ‘bb" -proRy kphergxyiethyl)-azetidine-3-

y, 3-[(pyrrolidine-3- carboxylic acid)-1
C%rllb}) ﬁé)g%éy 3-[(pyrrolidine-3-carboxylic acid Ci

- 5- al By Behian)4-[I3-(2-M1ydropy-@dlonsimino)-propoxy]-5-methoxy-phenyl}-1-

1 bBRAIo) 1 RISV e b B fed dbcio & s bufRploelapsntglen-4-y1)-
ManPf-8REXY, 3-[(2-hydroxy-pyrrolidine)-1 -yl]-
Br poxy, 3-[(3-hydroxy-pyrrolidine)-1 -yl]-propoxy,

- 0- lCl—B|2{3{0tt1MRe 43 Rydexy-Ga(dhyarpky-etindaxino) pré@xy]-5-methoxy-
5: -(2- .
RGP T SRR ARG PGy 5.5 Gerletvaly i 34 - s
éﬁé?@proﬁa[ A}Qétﬁwe@i 061 %rogéhhoéﬁyél c acid)-1

- - 2- hydr oxypr opox azeti di ne- 3- carbox¥llc acid
G r

- 53 (a1{23qr'@ypeﬁ )’Tle_tKO)SM f,.[éqxpcﬁ (3()1§1§5 ,1,2-trimethyl-1,1a,5,5a-
fﬁt%%gbP%%—ﬁm%%ﬁéé@ﬂ@eﬁt%'s@% SpRbhEEr Bt g raron-
pipy ldmhinoppeddiyhiesicks,) -1 -yl ] -
3-[3-chloro-4-(2-hydroxy-3-methoxy-propoxy)-5-methyl-phenyl]-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propan-1-one,

N-(2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-ethyl)-
methanesulfonamide,

ethanesulfonic acid (2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-ethyl)-
amide,

propane-1-sulfonic  acid (2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-
ethyl)-amide,

N-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-propyl)-

methanesulfonamide,
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propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic
acid)-1 -yl]-propoxy, 2-hydroxy-3-

WO ¢ynewB3 di ne- 2- carboxylic acid C -5-al kyl esPE&F/JB2006/050853

-yl]-propoxy, 2-hydroxy-3-[(2-1ghydroxy-pyrrolidine)-1
-yl ]-propoxy, 2-hydroxy-3-[(3- hydroxy pyrrolidine)-1
-yl']- propoxy, 2-hydroxy-3-pyrrolidin-1 -yl-propoxy,

2- hyd \R&Mhg4 @ 1,2- 1,1 -
2- hydro {236? %%9 23%Xoyéf( %lsper z?’ni mm?t]hypr’0|n{):1(’)5x’§'?1
’@tﬁaﬁddme?-tmaf@yom;rbpal[ﬁdperéalww yl)pirpey hph@ndxy}-2-hydroxy-propyl)-
-yl]-pro [ 2-hydroxy- 3-norphol i n-4-yl - propoxy
#&A%{f@“ 'ﬁ@)e_t and R32 are as defined above in
en‘oodenﬂeﬂbsu&omd)ae?@qeqere HHﬁéth?M%%&@fH g asraiL e At trimethyl-
of the invention relates to thi ophéne derivatives

adedr.Barigtrakydinys-thie-cyeloprapsedalpentaten-H-wopsopy |- phieaosyin2-
(CH2) m NR3 1R32, -0-CH 2- CONR3

%@W pg?'&ﬂ%:zm CH 2-NR3 1R32 , wherein R3 1

r epr eppadienesbydnior Zadiydr Q&{g;@dﬂmetaﬂlm -FB3x0-3-((1aS,5aR)-1,1,2-

represents hgdrogen XVIF) Anot her furt refer ed
BivpRiay b e BpateiEah et h@TCV@Pa&O@@[aleeﬂwezibﬁé/ﬂveoropyll phenoxy}-

t f enbodi t t
e P P St e o0rp- () m NG 2R3,
2-( aIZIe(}SI-{da 61e|+r§e1malr gQSyJ:XDeB §da8)5dR)-y1]2-atrhethyl-1 24,5,5a-
R Brtharoi o carsRg e e B —
3- Hy@?o%ygéé{éﬁﬂdyrdrﬂ idine)-1 -yl]-ethoxy,

droxy-pyrrolidine)-1 -yl]- ethoxy
3 [ ( aBIe(Br{ﬁ Grdirgeitu-HgRyixoe3-d al) 5aR)- 1,112 prmetdmxw 1a,5,5a-

B i b Rl Rr R 2y e phe Ry -2 hyarony-
gcétbdideydr oxypyrrolidine)- 1 -yl]-propoxy,

3-[ (3-hydroxy- pyrrolldl ne)-1 -yl]-propoxy, -0-CH 2-
CONR3 1R32 , - -CH2 NR3 1R32,

%}){(MA@J@@ n%p%iﬁélflgaﬁ]@ O%W%g/ % ejdg,lrl}(/% |vegs: §C%%rpbn(%(;[ﬁ iFgrmula (h
ax:d)-1 -yl ]-propoxy, 2-
3-[4-(2-hydroxy-3-methoxy-propoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-
one,
2-amino-N-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propyl]-phenoxy}-2-
hydroxy-propyl)-acetamide,
3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenyl}-N-(2-hydroxy-1-hydroxymethyl-
ethyl)-propionamide,
3-[4-(2,3-dihydroxy-propyl)-3,5-dimethyl-phenyl]-1-((1aR,5aS)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
N-(3-{2-ethyl-6-methyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-
2-hydroxy-acetamide,
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hydr oxy-3-[ (pyrrolidi ne-2-carboxylic acid)-1
-yl ]-propoxy, 2-hydroxy-3-[(2-hydroxypyrrolidine)- 1

WO 200pARBaPHoxy, 2-hydroxy- 3-[ (3-hydroxy- pyrr ol i BCTES2006/050853

-yl]-propoxy, 2- hydroxy-3-pyrygplidin-1 -yl-propoxy,
2- hydr oxy- 3- pi perazi n-1 -yl -propoxy, 2-hydroxy-
3-[4-(G - 5 al kyl ) - pi perazin-1 -yl ]-propoxy and

wher e3 %)@%tﬁ@&-%@){%&(‘é%&??ﬁﬁ —qbp‘éetrlhfét%yl 1,1a,5,5a-

enbo d| XVi preferre

Mdmatthmﬁcydimoropa[aﬂnerdalené s esopyd]-phémphdr@-hydroxy-ethyl)-
derlvatlves according to any one of enbodinents i) to

|drn R3 represents - CH2- ( CH2) k- NHSC2R33

( CH2$I{,@'é(t IW@% ({1 a@@dﬁ)ﬂ@'@)tﬂ‘m%%%ﬁa-

- OCH 2- - CH 2y
e HZRFeCBY(0R) SYGHZORIGIREe Ny 0-F B} ARARKIGNSIE: NYsHony-1-

Egp—@ and wherein R33 and R34 are
gl eYMh%HwégrioﬁMm#hent i). xviii) Specific
espec84s| I5yd|ph bf@m emydnbgpeeﬁ@tr@awpr@p@quamywd((mgs 5aR)-
to Forrrula(I 4-( 3-am no- propyl)-phenyl ] -
1(1(atrggeg1é(h) TR, 5 5@ te’ga%ycﬂrﬁe’.i qua _cyclopiopa[a]pentalen -4- yI) propan-1-
g % 5at etrahydro-

-thi a- cycl opropa[ a] pent al en-4-yl)-propan-1

“one. 3 442 rgcrmtpetyiamioo B AEgietpANG (168, 5aR)-1,1.2-
S5aR -1, 1  2-tripethyl- 1, 1
GirecBit | dersshyir et er dpPrapalaippRiaier- daipppn -one,

gan-1 -one,
3-{4-[3-(2-hydroxy-ethyl am no) - propyl ] -phenyl }-1 -((1
as, 5a3§[4-13-,hyner)Q/-pltoprmihg)-S,ﬁ dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-

%ﬁ%%gﬁﬁﬁ g&sg){%rr Qf}y%[ré@(@‘n%%‘, Igﬁ fﬂ]%a]eﬁta?etn%%/rs pro¥)a?1 1-one.

- hydr oxynet hyl - et hyl am no) - propyl ]-phenyl}-1 - ((1
aS,5aR) -1, 1 ,2-tri nethyl- 1,
3he compasndsef drasmela 6 and;tbelbphaﬁa@@q%@ﬁtlha@ﬂemaple) salts can be

used as medicaments, e.g. in the form of pharmaceutical compositions for enteral,
parental or topical administration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of
suppositories, parenterally, e.g. in the form of injection solutions or infusion
solutions, or topically, e.g. in the form of ointments, creams or oils.

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

usual pharmaceutical adjuvants.
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propan-1 -one, 1-{4-[3-0x0-3-((1 aS,5aR) -1, 1
,2-trimethyl-1 , 1 a,5, 5a-tetrahydro-3-thiacycl opropal

W@k@eno@BEn- 4-yl ) - propyl ] - benzyl } - azeti di ne- 3- BGr/B2RYA/ (150853

¢ acid, 3-(2-hydroxy-3-{2-nethy -4-[3-o0x0-3-((1

aS,5aR) -1, 1 ,2-trimethyl-1 , 1 a,5, 5atetrahydro-

3-thi a-cycl opropal a] pent al en-4-yl)-propyl ] -phenoxy}-pr

opyl ami no) - propionic acid,

3-[3-chl or o- 4- ( 2- hydr oxy- 3- net hyl am no- pr opoxy) - phenyl

The pligrmaxutiod) compogitipfs tcampmsingl a ggmpound of Formula (l) are

p%%&ﬁ%{tth”a e%rgg?%n%gﬁrgfﬁ CI oﬁ Fg %Q%gent a%%gdoergﬁ o@ated with
an bctidatbliimeilng systeml @, 5, 5a-tetrahydro- 3'
t hi a-cycl opropa[ a] pent al en-4-yl) - propyl ] - phenoxy} - 2- hy

dr oxy- propyl am no) - propionic acid,

‘%H%ﬁ oisbe% &{Alsorgg?szgﬁ% E%(Iﬁgﬁgnﬁor%ttlﬂgxar%uBrb%%E]tmé of rejection of

ﬂran§pléﬁtw19tiec§rgahs(@00h &stWreewoé@mb@ﬁa[Lm]gppahaﬂe@@ donrlel; and skin;
rapan -one

gtqf’qvqrgu&h,qg{ h)?’!%ﬁ%sﬁﬁ ArrEglY - absuldi Rt HSieUHhERY | fransplantation;
z_aLL(JtQ%n@é’ntégﬁyar#r%m%sﬁpﬁlhﬂingj‘;glfﬁgurr%aggl[da] at‘éi‘r]]rtltlﬁ mﬂltlelle) sclerosis,
ipflapanatbry dooavel diseases such as Crohns dlsease and ulcerative colitis,
gﬁé;p%sllsi E)geri dro e‘fmf ; h%ﬁgﬂ(ﬂg Eg Irlggr%mdc;io st %rOI%ItIS uveo-
FOIPItR att(%lé Wéﬁs%s%ddﬂ' é’s ?Bfﬁitl@PESlﬁ’J%é‘ﬁ RE R rRiktifis Y hathkha; type |

ropan-1 - one, 3- - (2-hydroxy-1
dunpetes;ymmtmnecmmwlamlmum hdiggdsed, tnaliuding hsHepineatid Yever and

post-infectious glomerulonepbhritis; solid cancers and tumor metastasis.

Preferably, the diseases or disorders to be prevented or treated with the
compounds of Formula (l) are selected from the group consisting of rejection of
transplanted organs selected from kidney, liver, heart and lung; graft-versus-host
diseases brought about by stem cell transplantation; autoimmune syndromes
selected from rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis,

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

The present invention also relates to a method for the prevention or treatment of a
disease or disorder mentioned herein comprising administering to a patient a
pharmaceutically active amount of a compound of Formula (1).

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



10

15

20

25

-((1 as,5aR)-1, 1 ,2-trinethyl-1, 1
a, 5, ba-tetrahydro-3-thiacycl opropa[

W@r@enowmBEn- 4-yl ) - propan-1 -one, PCT/IB2006/050853

3-[3,5-dinethyl-4-(2-pyrroli dlzaj

-yl -et hoxy) - phenyl]-1 -((1 aS,5aR)-1 , 1 ,2-

trimethyl-1 ,

la, 5, ba-tetrahydro- 3-thi a-cycl opropal a] pent al en-4-yl) -
propan-1 -one, 1-(2-{2,6-dinmethyl-4-[3-o0x0-3-((1

Sl saRjurther objept tofi iiee hptesent imvent®reds ear phgabss- to prepare a

A5 0P RS RBRL AP BB R = MBS SR BB 6l micng
@ﬁé &r frdré-dclvé ?rrd?éél'éﬂt@’wﬂh dregkdpibnty PRPEM3r RnéivARer se.

hyl - phenyl } -1 - aR-1, 1 ,2-tri nmethyl- 1,
a, 5, ba- tetrahydro 3 th| a cycl opropa[ a] pental en-4-yl) -

égg)z%e]q'iﬁ\@tio%s' % n@gﬁe{ﬁ%ttﬂgl%%éfga gél%péyﬁé#f (lj:ro(gmula ) for the
§rdp{a£ﬁ%?r Sgg?la?ﬁgiflgwaalc@mp@sﬁloh pvienklly m@:eneéyih ¢¥mbination

\yltF ANERTHAVER gmwgdgamgggntgg fordheprenantionangd/gr treatment

1
é%tﬁé,(céaé%gt%?ﬁd élsorc%r%ﬁn arﬁcrzlyc opr opa[ a] pent al en-4-yl) -
propan-1 -one,
iﬁ% qrésienq ||?\qun)%§ @gcpq)rgl)i/i es Pngrgp{irﬂﬁg),%tang@mpgun& \Qo_rr?nnla ) that
Sorverf ntv kv Ry the- @ohﬁbé‘n&ydﬂ pemeRal @) ReNEGEENAAY Welerence to a

pr opan- -one,
Gempoplzd iqfd?camwla (D2ishipherefrie & el andersjoqer epcmge]rnsg Hlso to the

cor{espc}/ndlr?g prg Jrugs of(t%e compou%d of’ Forrh&la U as é/pproprlate and

axpediant et r ahydr o- 3- t hi a- cycl opr opaf a] pent al en- 4-yl ) -
propan-1 -one, 3-{4-[2-hydroxy-3-(2-hydroxy-1
- hydr oxynet hyl - et hyl am no) - pr opoxy] - 3, 5-

The compounds of Formula (l) can be manufactured by the methods given below,
by the methods given in the Examples or by analogous methods. Optimum
reaction conditions may vary with the particular reactants or solvents used, but
such conditions can be determined by a person skilled in the art by routine

optimisation procedures.

Compounds of the Formula (I) of the present invention can be prepared according
to the general sequence of reactions outlined below. Only a few of the synthetic
possibilities leading to compounds of Formula (I) are described.
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di met hyl - phenyl }-1 -((1 aS,5aR) -1, 1 ,2-trimethyl-1 ,
1 a, 5,5a-tetrahydro-3-thiacycl opropal

W@r@enowmBEn- 4-yl ) - propan-1 -one, PCT/IB2006/050853

(3-{2, 6-di nmet hyl - 4-[ 3- oxo- 3-( aS,5aR) -1, 1

,2-trimethyl-1 , 1 a,5, 5atetrahydro-

3-thi a-cycl opropal a] pent al en-4-yl)-propyl ] - phenoxy} - 2-

hydr oxypr opyl am no) - aceti cRam d, CHs

1-(3-{2, 6-di mathyl-4 [ 3- ox05'3- ((1 aS,5aR) -1, 1
2 trimethyl-1 , 1 a, 5,batefrahydro- HaC
ﬂt& a-cycl opr O@ﬁJ a] pent I Ng% opyl ]\ phe

OXY - propyl )/- azetidi ng-3-darboxylic ac
2 {2, , J3- \d aS, 5aR)-1
, 2- % "' 1 a, b, 5a-tet Réhydro- s R2
3- tRi D opa[ a] pent alseuetdrel ) - propyl ] -
eta di met hyt—4ft3-oxe~3- ((1 aS,

, 2-1 ‘ , 1 a, 5, 5a-tetrahydro- A
? LR a- cyc@@jgﬁp@a[ a] pent al en-4-yl ) - propyl ] - phenoxyf N /
2-hygsoxy-ethyl )- acetam de, rmula
3-{3-ethyl -4-[2-hydroxy-3-(2-hydroxy-et hyol r#&) pro
xy] - 5- net hyl phenyl }- 1 -((1 aR 5aS)-1, 1
,2-trimethyl-1 , 1 a,5,5a-tetrahydro-3-thiacycl opropal
a] pental en-4-yl) - propan 1 -one

hI 5-net h t h h
Fnl ca{s%l grg@ogggsnr?slcf\lﬁj Cl-ig-” ﬁe‘f S(I;nLil’? ef t%xy}:opmsréy ;) may be
?uae}gﬁ@% b§ ré A Y & edmdlLAd Of StRRtRRA @]tﬁ %”éc%ﬁéhri’d ¥t Strlcture 2 in
thee pBgeBee hfoan-attiyating mgehy Isaoh ras EaxRCG- HoBioBOR PyBOP,

-1 -((1 aS.5aR - 1 ,a-tri [ d, 1 _
BB e hansivaTeihias TVE; Gskbhar IVBanGMeAcaiopiyiepete
IP84adE A represents -CH,-CH,-, the compounds of Formula (I) may be prepared
by reacting a compound of Structure 3 with a compound of Structure 4 under
Grignard conditions, preferably at temperatures below rt. The Grignard reagent of
Structure 4 is prepared according to standard methodology. The functional groups
present in the residues R' to R* may require temporary protection or may even be
introduced in additional steps that follow the Grignard reaction. The Weinreb
amide compound of Structure 3 is prepared by treating the compound of Structure
1 with N,O-dimethylhydroxylamine hydrochloride in the presence of coupling
reagent such as EDC, DCC, etc. (M. Mentzel, H. M. R. Hoffmann, N-Methoxy N-
methyl amides (Weinreb amides) in modern organic synthesis, Journal fuer
Praktische Chemie/Chemiker-Zeitung 339 (1997), 517-524; J. Singh, N.
Satyamurthi, I. S. Aidhen, The growing synthetic utility of Weinreb's amide,
Journal fuer Praktische Chemie (Weinheim, Germany) 342 (2000) 340-347; V. K.
Khlestkin, D. G. Mazhukin, Recent advances in the application of N,O-
dialkylhydroxylamines in organic chemistry, Current Organic Chemistry 7 (2003),

967-993).
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one,
3-{3-chl oro-4-[2-(2-hydroxy-ethyl am no) - et hoxy] -5-neth

w@pepbmesyl }-1 - ((1 aS,5aR) -1, 1 ,2-tri net hpdFIBR20061050853

a, 5, ba-tetrahydro- 3-thi a- cyclQ%gopa[a]pentalen-4-yl)-
propan-1 -one, 1-(2-{2- chloro met hoxy-4-[ 3-ox0-3-((1
aS,5aR)-1, 1 ,2-trinethyl-1, 1a,5, 5atetrahydro-
3-thia- cyclopropa[a]pentaleﬁ44 yl)-propyl]-phenoxy} - et
hyl ) - azeti di ne-3- carboxyli ¢ acid,
3-{3-chloro-4-[3-(2- hygtoxyleth
ho% phenyl }-1cH,((1 aS,
a, b, ba-t et rahydro- 3-t hi a- yc
propan , CH; R®
2 [2 hydroxy 3- (2F%ydroxy et hyl/am

Brpr opoxy] - 5 r@_t
,2-trimethyl -1 ,
pr opa[ a] pental en- 4

, 2- 1 I y , 1a,é,—5a—t—et—r—ahyel—r—e—3-thi R2

, Nne’c@{Ko 1 , 1a 5, 5at et rahydr 0- A
3-t hi g- cycPopropal a] pent al en-4-yl) - propyl ] phenoxy \2 /
hydr oxypr opyl am no) - propi onic acid,
3- [ 36ehdtwe 8- 4- ( 2- hydr oxy- 3- met hoxy- pr opoxy):org-:hu Whhy! -
henyl]-1 - ((1 aS,5aR)-1 , 1 ,2-trinmethyl-1,
a, 5, ba-t et rahydro- 3-t hi a-cycl opr opa[ a] pent aI en- 4 yl) -
propan-1 -one N-(2-{2, 6-di msthyl 4- [3 oxo-3-((1

2- th tet a
Fﬁ caseA represen’[s CE gﬁ t\ﬁe compounds of ormu m/may be prepared by
reacting a compound of Structure 5 with a compound of Structure 6. Compounds
of Formula (I) wherein A represents -CH»>-CH»>- may also be prepared by reacting
a compound of Formula (I) wherein A represents -CH=CH- (Structure 12) with
hydrogen in the presence of a catalyst such as Pd/C, Pt/C, PtO,, etc. in a solvent

such as ethanol, methanol, THF, etc.

R
R CHO
CH S
H3C 3 |
v
CHy g3~ X
— 3 R R*
S Structure 6
/

RS

Structure 5

Formula (I) R
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3-thi a-cycl opropal a] pent al en-4-yl)-propyl ] -phenoxy}-et
hyl ) - net hanesul f onam de, et hanesul fonic acid

W@ 200p20083%1i net hyl - 4- [ 3- oxo- 3-((1 aS, 5aR)-1 , 1PCT/IB2006/050853

,2-trimethyl- 1, 1

a 5, 5a- tetrahydro 3-thia-cycl opropa[a] pental en-4-yl)-p
ropyl ] - phenoxy}-ethyl)- am de, propane-1 -sulfonic
acid (2-{2,6-dinethyl-4-[3-o0x0-8H((1 aS,5aR) -1, 1 ,2-
trimethyl-I CH
a“Ma-tetrahydro- S-t hk@- cycl oprepa™pent al en*-yO- propyl |
- phenoxy}- ethyl)-am dg
N-(3-{2, 6-di rrethyl 4-[ 3
,2-trimethyl -1 , 1a,5at

3-thi a- cycl opropa[ a] pent\g Pen- 4- yl) Fgropyl] phenoxy} - pr
opyl ) -
nmet hanesul f onam de, N- ( |rret yl - 4- kg'.% oxo-3-((1
aS, 5aR) 1, 1,2-ti M@thyMF] S\ rahydro-

hydr oxy- propyl)- net hanesul fona }r et hanesul fonic

aci d (3-{2, 6-di met hypiru[e32oxo-r8<(

,2-trimethyl- 1, 1

a 5, 5a- tetrahydro 3-thia-cycl opropal a] pental en-4-yl)-p

C@ﬁiﬂdunﬂ@%?‘?%é’]:o?mu%y \ﬂﬁére"l’rﬁ %«Dbla' es?éﬁté'eCHBfOlpém@I-E NH- may be
-sulfonic acid (3-{ -di met h -[3-0x0-3-((1

RS PEEEY by reaqtlngza cpmp@gndﬁf Structure 7 with a compound of Structure 8 in

fie Bl eaMd 5B d I S AABPLIRRTA REBER! RIE,CH: K- butorice,
NaOH,{Nald; ﬂlemlémﬁné IR et8- i(d seSehaBlict as atetone, DMF, THF,
2- trlmsthyl- , 1 a,5, 5atetrahydro-

dioxane, etc. or mixfures thereof. The compound of Structure 7 can be prepared
by reacting the compound of Structure 5 with a brominating agent such as
phenyltrimethylammoniumbromid dibromide, benzyltrimethylammonium-tribromid,

triphenylphosphine dibromide, etc. in a solvent such as DCM, chloroform, THF,

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

R1
RA N -OH or NH;
e
R3 ’\R4

Structure 8

Structure 7

Br

The compound of Structure 5 may be prepared by treating the compound of
Structure 1 with MeLi in a solvent such as diethyl ether, THF, dioxane, at
temperatures between -20 and 50°C. Alternatively, the compound of Structure 5
may be prepared by reacting the compound of Structure 3 with methylmagnesium

bromide.
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3-thia-cycl opropal a] pent al en-4-yl)-propyl ] -phenoxy}- 2-
hydr oxy- propyl )- 2-hydroxy-acetam de, and

WOR{8A§®@35- di net hyl - 4-[ 3-ox0-3-((1 aS, 5aR) -1 , PAT/IB2006/050853

,2-trimethyl-1 , 1 a,5,5atetr dr o-
3-thia-cycl opropal a] pent al en-4-yl ) - propyl ] - phenoxy} - pr
opyl ) - 2- hydr oxyacet am de. xi x) Additional specific

?F?Bgd?igﬁdoﬂ HePRERRE of §hd YLﬂ{dti\Sﬁélit?é"sCBrre%Hﬂint PeFi¥siled R to R* in
Strpatu(rézé Ry di, &x gnG@-Sreghesx yumetopaliljgs 81y thquirehigimpuraryy protection.
-1 - (. S.haR) - 1, t thyl- 1, 1 . .
Apgrasiafe. BratROiic 0% uph aré s B S alachin theyat apd include
& QP abdnzy| @’ﬂ% trralkylsrlyl %roufa to protect an aIcohoI a ketal to protect a diol,

2-am no- N ( 3- 3-0x0-3-((1 aS, 5aR) -
etc, 2These;etp|ﬁg11ectrng groups may be employed accordrng to standard

relocdy (EhT S S3rdehl B HoMERYARELILRERLE GMbibs'h Organic

Syr{rtire@rsdBﬁ’BEdimbn 4V\[|I§ywemv3r‘drkl19@1, aaFa -Kociedski, Protecting Groups,
2-trinmethyl - 5a-tetrahy

rerm%SMtgacrbﬂ@&é aﬁ%@ﬂ@ﬁY@WW?s'iﬂ%WFqu%thW R'Npay also be
@1’[#[3%9 g&(}ér %Jt%lhéég%%fﬂdgﬁélw ?rﬁé;?’éﬁc’[ Pﬁ;o?%' fﬁrﬁﬁ&ﬂ'ﬁ? ?f Structure 1,3, 5
o 7 WithRa Saifablé predurs@r ot a coptpoyhd bf, Structure 2, 4 6 or 8, respectively.
b hae YT L o BeR B BLRah bty are einer
aSmariRtially ’av]arlagret ok %hgreéﬂared lacordingt & by Res kpown to a

3-thi a- cyc opr opal a] pent - propyl ] - phenoxy} - 2-
pgrsooxskiledopyhe art.

2- hydr oxy- acet am de, 3-{2-et hyl - 6- met hyl - 4-[ 3- oxo-3-((1
aS,5aR) -1, 1 ,2-trimethyl-1 , 1 a,5, 5atetrahydro-
The compound of Structure 1 may be prepared by reacting a compound of

Structure 9 with an aqueous base such as aqueous (ag.) NaOH, aqg. LiOH, aq.
KOH, etc. or an acid such as aqg. HCI, trifluoroacetic acid, etc. in a solvent such as
water, ethanol, methanol, THF, etc. or mixtures thereof.
HsC CHs
CHs

—
S
=

OEt, OMe, etc.

Structure 9

The compounds of Structure 9 are prepared by treating a compound of Structure
10 with a non-aqueous base such as NaOMe, NaOEt, KO-tert.-Bu, DBU, etc. in a
solvent such as methanol, ethanol, THF, DMF, etc., or mixtures thereof, preferably

at elevated temperatures.
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3-thi a-cycl opropal a] pent al en-4-yl)-propyl]-phenyl}-N(
2- hydroxy-ethyl)- propi onam de,

W@2¢ogAeteBy | - 6- met hyl - 4-[ 3- 0x0-3- ((1 aS, 5aR) - 1 PCI/IB2006/050853

,2-trimethyl-1 , 1 a,5,5atetr dr o-

3-thia-cycl opropal a] pent al en-4-yl ) -propyl ] -phenyl }-N-(
2- hydroxy-1 - hydroxynet hyl - et hyl) - propi onam de,

3-[ 3, 5-dichl oro-4-(2-gygr oxy- 3- met hoxy- pr opoxy) - phenyl

1-1 -((1 1.2-tri methyl- 1, HsC CHs
a, 5, 5a-tel Ly cl opropal a] pent al\en-4-yl)-p
ropan-1 CH,
3-[ 4- ( B hydr o} Yyl ami no) - 3, 5- di net hyl -

, 2- trinethyt=2% ,

hy o- 3-t hi a- cycl opr opa[ a] pent
n-1 -one, and

- (3- hydr oxy- propyl am no) - 3, 5- di net hesl =

-((OEROMeRRtcl , 1 ,2- trinmethyl-1

1a, 5, 5a- t et r ahydr o- 3- t hi a- cycl opr opa[ a] pent al @fL.ANe)etc.

propan-1 - Gwectufde0conpounds of Fornul a (1) saetdel r

pharmaceutically acceptable salts can be used as

medi canents, e.g. in the formof pharnmaceutical

conpositions for enteral, parental or topical

PSPl P 4] st seCrT oo P Bl FleBing o IR B structure
1 abliet 2 2dnegeptoadatic had estaf in gl ptdserceagfsaliesse such a NaH,
sol utions, emul sions or suspensi ons,  rect al

I . g.
KRGkt NAC s ks PHISHAdSS  Stbaine REr ianee DYIF; eireiRel, methanol,
FEL B8 o=l 8B, e LELHELED, 5P OHERPE 1 ey aco bo
pidpared in a one-pot three step procedure starting from the compound of

Structure 11 following the above reaction sequence.

CHj
Cl CHs, ~ CH,
~ CH; . S
HsC 0 o
© OEt, OMe, etc.
Structure 11 Structure 10

The (1S,5R)-isomer of 2-[1-chloro-ethylidene]-6,6-dimethyl-bicyclo[3.1.0]hexan-3-
one ((1S, 5R)-isomer of compound of Structure 11) may be prepared starting from
commercially available (+)-3-carene according to the procedures given in the
literature (e.g. S. A. Popov, A. Yu. Denisov, Yu. V. Gatilov, |. Yu. Bagryanskaya
and A. V. Tkachev, Tetrahedron Asymmetry 5 (1994), 479-489; S. A. Popov, A. V.
Tkachev; Synthetic Commun. 31 (2001), 233-243).



10

15

20

25

30

The production of the pharmaceutical conpositions can
be effected in a manner which will be famliar to any

wW@eesomedkil led in the art (see for exanpl e MaPKI/IB2006/050853

G bson, Editor, Pharmaceuticaly-Preformulation and
Formul ation, | HS Heal t h Group, Engl ewood, CO, USA,
2001 ; Rem ngton, The Science and Practice of

fﬁérr‘é@ébhlc dros iy [][)e Rhi Ih%gfeb@rbr%ggfgald §ﬂﬁ%ﬁ’% from (+)-3-carene

armacy and Sci ence br ing t escr
&Iﬂawmmdbeoproiéedmﬂsag(weh or théeeitergiber fAteCGotkard, IH. H. Grayson,

RERRAARTLSN 8/ 1A AL eerinc CECHTRAS . dhrofe MiWakovice

Rrd Irnuétké\tvéﬁt IOPrERE TOALA. em@ﬁa@z@ 880 108 284-78E-NM O Bkowicz, H.
i nert, pharnaceuti cal I% acceptabl e 'solid or Iiquid
v

Kuezynsky nds. eNV&Ikgwmzd ¢znilg's Ghemii Wuml Soc. Chim. Polonorum 41

%| l'7Itglr$A7ac|_oln‘p s k?awgg‘ﬁ%%&@@% Fg&%PgIC(ZI)KaNgwak l. Z.

gsrehioh, fRycznlke @mm&MmmnSwdmmt IPtdrioeDin, B8 @1 s €%25-1633;
or di sorders associated with an activated i

8yt Roh Vse MNaksBaSe SBaWANS fadré @\’F%""S@P@Etfédgfﬂ&w ) 603-604,
éh?\.gﬁ’BQ(@v CRnSVLE %QHISS{/ %) e\?tﬁ%ﬂlo‘?/f It W%é@ﬂhﬁg(agla and A. V.

of gans such as iver 1un
Thactey, Tatdhekiran Agymh’tetw (51994),04794893859\3 PopoughAt V. Tkachev;

SythesrieomREryal o0 Fleemaca B thereT I SPEHt ¢
scl erosis, inflammatory bowel di seases such as Crohn's

di sease and ul cerative colitis, psoriasis, psorl atic
ahe h:lomposundsmfrtbe (ﬂ'"ornngles(j):ﬂnaabasla@lml timet dRs5S) isomer of 2-[1-chloro-

i dit tin dis e uch_as
PRV e SishteolBlavElols S qaBit £rche G RN s igjpé pt compoun
g shetwese 1ﬁ’ﬁﬁtay| kﬁlé gﬁidlr%@bwééblmﬂﬁe {a6sBRERixture of a compound
i ncludi ng rheumatic fever and
of Formula (I), or one of its precursors, into its pure enantiomers by a method
known per se to a person skilled in the art, preferably by chromatography or

crystallisation.

Examples

The following examples illustrate the invention but do not at all limit the scope

thereof.

All temperatures are stated in degrees Celsius. Compounds are characterized by
'H-NMR (300MHz) or *C-NMR (75MHz) (Varian Oxford; chemical shifts are given
in ppm relative to the solvent used; multiplicities: s = singlet, d = doublet, t = triplet;
p = pentuplet, hex = hexet, hept = heptet, m = multiplet, br = broad, coupling
constants are given in Hz); by LC-MS (Finnigan Navigator with HP 1100 Binary
Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um, 120 A, gradient: 5-
95% acetonitrile in water, 1 min, with 0.04% trifluoroacetic acid, flow: 4.5 mL/min),
tr is given in min; by TLC (TLC-plates from Merck, Silica gel 60 Fzs4); or by melting
point. Compounds are purified by preparative HPLC (column: X-terra RP18, 50x19
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post-infectious gl omerul onephritis; solid cancers and
tunor netastasis. Preferably, the diseases or

waele®onowss to be prevented or treated w th thePCT/IB2006/050853

conmpounds of Fornula (1) are ected fromthe group
consi sting of rejection of transplanted organs
sel ected fromkidney, liver, heart and | ung

Bl & &YT‘F r%w@emﬂo-@'g%eaé&snhmaqgmatepeaﬁ t@ge#“’/cﬁ bormic acid)

trans ol nmune syndr ones se ec

ohéynkIRLGH (Batbdratic SMDFBOUO@ImepI einear 4)VI%201 amtector column:

gsor atic i%hr it Hn S d| .ease nd Hashi not o' o
i &2 99%' 01@ S QnolrnSJt”F1 ieat: e HEHEGR in watér to 100%

hiaYISAH |)on also relates to a nethod for the prevention

or treatnent of a di sease or disorder nentioned herein

conprising admnistering to a patient a

BEsr mageutl cal IE %@}I Vf anmount of a conpound of
g e, compounds of the Formula (I)

ape al so usefulabgc;]ufeonbl nation with one or several

i mmunonodul ati ng agents, for the prevention and/or

gpRi@KNENt of t haplrosbaaiely and di sorders menti oned

Eﬁr ei n. Accordi Qg %cﬁ{a preferred enbodi nent of the
vention, said "é % are selected fromthe group

aPMSi St i ng of 1 mmmgc)iﬁ-;ep@r essants, corticosteroids,

NSAI D s, totoxi c ? adhesi on nol ecul e

BRI anhml de cyt dkliene HUlE gicaklponate nhi bi t ors, cyt oki ne

pt or ant agomy
rB;bf:ngt ors e ih e?‘#z%tr B ﬁgﬁ&g@ tﬁ??&lp@éﬁ%gmgtphosphomum
invention is a pemf&msophnsmhapsare a pharmaceuti cal

BORER ng one. oPerar@b:ioragbiaigrsanaslania g pRfids

BX@ pients in ab@ﬂ@%@rm%@rﬁﬂ se. The present
re

I nvention al so ates to use of a conpound of
Bormul a (1) forbutye

CC column chromatography

conc. Concentrated

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

DCC dicyclohexyl carbodiimide

DCM dichloromethane

DEAD diethylazodicarboxylate

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

DMSO dimethylsulfoxide

DPPP 1,3-bis-(diphenylphosphino)-propane

EA ethyl acetate

EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide
eq. equivalent(s)

Et ethyl

h hour(s)

Hex hexane

HMDS hexamethyldisilazane
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preparati on of a pharmaceutical conposition,
optionally for use in conbination with one or several

W0 pavenesatiul ati ng agents, for the prevention apdr/mB2006/050853

treatment of the diseases and 4§ sorders nenti oned
herein. The present invention also relates to
pro-drugs of a conmpound of Fornmula (1) that convert in
MO to the compaige, Robimakgie( 1) as such. Any
reference to a cgwgouﬁfgeo? Florm?la (1) is therefore to
bE®Ldhder st ood abighgiesfarmagcallispid ehromategrapbgpondi ng
-drugs of thg conpound of .Formula (1), as
E%r opri ate andﬁ'@%p"%gmqoﬂﬁo%mounds_ of Formul a
(C)Msan be manufi@ad eheshatogtAshy e iedssticy®maigl ow, by
the nethods given in the EXanpl'es or by anal ogous
Mgt hods. Opti numeét®dcti on conditions may vary with the
ticular reac r solvents used, but such
@@Editi ons can ﬁ@rﬂgg{s&m ned by a person skilled in
MRLGIt by rout imeelimipressiae liquidatresdtsgaphyorpounds
of the Fornul a f\ll) of the present jnvention can be
MBar ed accor dNngethymaphglneMioxisequence of
actions outliged helow. Only a few of the synthetic

possibilities | eading to conpounds of Formula (I) are
pesgcri bed. St r ucprepar&iven case A represents - NH CH2-

PUBEIng o conpbeneP Be2ai T ycoor kispueyi& EBRpoema opexafuoro-
Structure 2 irtl)c%ﬁgsm{a@sence of an activating agent

such as EDC, HOBt, BOP, PyBOP, BOP-Cl, etc. in a

gol vent such asropFterdpesedume, DMF, DCM acetonitril e,

et.c.

sat. saturated

S1P sphingosine 1-phosphate

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

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

tr retention time

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]penta-
lene-4-carboxylic acid ethyl ester (Compound of Structure 9)

HsC CHy

a) NaH (7.0 g, 60% dispersion in mineral oil, 175 mmol) is washed with pentane
(100 mL) before it is suspended in THF (400 mL). The suspension is cooled to
0°C and a solution of ethyl 2-mercaptoacetate (12.62 g, 105 mmol) in THF (50
mL) is added over a period of 20 min. The temperature of the reaction is
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In case A represents -CH2-CH2- , the conpounds of
Formula (1) nmay be prepared by reacting a conpound of

wW@Ge006a0082 3 with a conpound of Structure 4 unB&F/IB2006/050853

Grignard conditions, preferablyy at tenperatures bel ow
rt. The Grignard reagent of Structure 4 is prepared
according to standard met hodol ogy. The functi onal

Hfa‘PMEﬁﬁeBrﬁtsSnltO%r.‘_U ﬁfg@d@@e@lgﬂéa%ltl ytﬁ@%bﬁﬁg is removed

tenporary protecti e introduced in
aodi stirongl isscep&nuddatfow @&a owint he @Iumrcrl (&cﬁﬂ)ﬂ (1-chloro-(E)-

e B TR BaRiRISd Slee i &y RoBoTPA! % penisov,

MuOvd Gﬁtdﬁ?{ Il hy@lr By ansies aharsd acl C!'ktaélﬁ-’e\} nTéz‘}%ﬁﬁedron Asymmetry 5

%resence coupling reagent such as

94 -éB9; BI AI\/POROV HAf ¥ mhlkache lﬁwﬂtﬁafc @m@nﬁm 31 (2001), 233-

3R it Y GBS BRI HER G B osnp Y Sa e 3RDsBsion and the
lese®ifg, mixtlive 32 4tirréd B MgH, h Mt rBaTanmixtdre, isl fllteréd the filtrate is
Ai dhen, The growi ng synthetic utility of Wi nr

GORGRAT 1o i APOUILID ekt iad. NAGHHEPRML) and extracted

@Qﬁﬁﬂ. 4 % éégn(?ﬂg_évgl‘ﬁg “exfrhcts: re}%n&rb@é’rt Nh%S%f anevaporated to

ANGeL R X catio
furddhal kgl hydmuaey| aiE/hes mrxttarleganlot cHen(t$ 6?{) gbrdiraethyl-3-0xo-

Perr Bl Ol ool ethBUEAIbATRIE sHcihihRse] |18.24) as a brown
d + t t

O L RS L g ARE IR G- 280RS T IRREBShE P22 46! = 7.0 Hz.

2Heyath isomerspr 262 its) =CHP8 €2 -1 Himpjalisambs), PréSp@; dc- b5.8 Hz, 1H

i csaneD, SRR ol Bt U 1o3ibn Ry S Hr 1R Hz, 1H,
ﬁﬁ]ﬁ();felgg \?g):,]tz%ﬁ%é,' Y& 650D AHEY G nfidrGsofe? 2.66 Gad, J = 7.0,
19.4 Hz, 1H major isomer), 2.58 (s, 3H minor isomer), 2.52 (s, 3H major isomer),
2.36-2.32 (m, 1H major isomer), 2.30-2.26 (m, 1H major isomer, 1H minor
isomer), 2.18 (d, J = 7.0 Hz, 1 H minor isomer), 2.00 (d, J = 7.0 Hz, 1 H major
isomer), 1.95 (d, J = 7.6 Hz, 1H minor isomer), 1.30 (t, J = 7.0 Hz, 3H major
isomer), 1.28 (t, J = 7.0 Hz, 3H minor isomer), 1.18 (s, 3H major isomer), 1.15 (s,
3H minor isomer), 0.89 (s, 3H minor isomer), 0.85 (s, 3H major isomer).

b) A solution of Na (1.70 g, 74.8 mmol) in abs. ethanol (75 mL) is heated to 60°C
before it is treated with a solution of crude {1-[(1S,5R)-6,6-dimethyl-3-oxo-
bicyclo[3.1.0]hex-(2Z2)-ylidene]-ethylsulfanyl}-acetic acid ethyl ester (18.2 g, 68.0
mmol) in abs. ethanol (200 mL). The mixture is stirred at 75°C for 20 min, then
cooled to rt, diluted with 0.5 M ag. NaOH (500 mL) and extracted with DCM (450 +
200 mL). The combined extracts are dried over Na;SQy, filtered and the solvent is
removed in vacuo. This yields crude (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid ethyl ester (10.5 g) as
a yellow oil of 87% puritiy (LC-MS, UV 280 nm). LC-MS: tg = 1.11 min, [M+1]" =
251.14; '"H NMR (CDCls): & 4.26 (q, J = 7.0 Hz, 2H), 2.95 (dp, Jq4 = 18.8 Hz, J, =
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such as ethanol, nethanol, THF, etc. Structure 6
Structure 5Conpounds of the Fornula (1) wherein A

WO e@saewps s - CH2- O or - CH2-NH may be prepar eBCHIB2006/050853

reacting a conpound of Structwse 7 with a conpound of
Structure 8 in the presence or absence of a base such

as K2CC8, Na2CO3, K—tert but oxi de, NaOH, NaH,

5 ﬁ&hwh)afﬁ T@(d QJPﬁg 2'3*7 A %@JI)V?%b ﬁsaf(mﬂszHl) 134 (t,J=7.0
acet one, i oxa e m xt ures thereo
HheSldbnmd)&r(lsi 3H), StF(s, GHp. 7 can be prepared by

reacting the conpound of Structure 5 with a

brom nati ng agent such as

ﬁ'g‘?;%m H!ﬂ%?hﬂrﬁ@fﬁ%ﬂ”uﬂé”s%ﬁ fbtﬁéfﬁ’d?@liﬂ-@hla cyclopropa[a]penta-

yltrimethyl ammoni umtri brom d, triphenyl phosphine
Eing-éiiadleo x i@ acich(Gorspowihof §Uuatua%1DcM chl or of orm
THF, diethyl ether, nmethanol, ethangl, etc, and
m xtures thereof. The ¢4 ound of ucture 5 may be
prepared by treating the gonpoundwgf—8tHpucture 1 with

MeLi in a solvent such ag % fther, THF, dioxane,

at tenperatures bet ween S g OC. Alternatively,
ay~be prepared by

tructure 3 with

Bependi ng on the nature of the
i noHhe residues R1 to R4 in

reacting the conmpound of
nmet hyl magnesi um br om ge=
functionalities present
f@ructures 2, 4, 6 se functlor]al itie

i 1P GTOR of LES P8R bt DAL b r et atagydro-3-thia-
,nC?‘@ggﬁga?pmg%emc?rﬂb%ﬁ@”aééﬂ' leJ[HW é’[eF 0"% t aBﬁ2 mmol) in

benzyl or "a trial kyl'silyl g
p’m@lnebt(%m malL)camnlutm loét2N agp Lpobt 6300 anli ksl admd:. The resulting

Th>§ fsos%r%%t at%‘%r ]%rqs c}f)lgoe toeﬁpe{n%y&ijut (\:N?trhdv'vg r 550 mL). The
aqg. solution is extracted three times with DCM (125 mL) before it is acidified to pH
3 by adding citric acid. The acidified solution is extracted twice with DCM (2x250
mL). These second extracts are combinded, dried over Na,SO,, filtered and
evaporated to leave (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid (7.0 g) as a yellow solid. LC-MS: tg =
0.95 min, [M+1]* = 223.00. '"H NMR (CDCls): § 3.04-2.92 (m, 1H), 2.83 (d, J = 19.3
Hz, 1H), 2.39 (s, 3H), 1.91-1.87 (m, 2H), 1.13 (s, 3H), 0.73 (s, 3H).

Alternatively, (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-
pa[a]pentalene-4-carboxylic acid is also obtained by the following procedure: To a
solution of sodium (2.80 g, 122 mmol) in ethanol (400 mL) a solution of mercapto-
acetic acid ethyl ester (14.64 g, 122 mmol) in ethanol (40 mL) is added. The
solution is stirred for 5 min before (1S, 5R)-2-(1-chloro-(E)-ethylidene)-6,6-
dimethyl-bicyclo[3.1.0]hexan-3-one (15.0 g, 81.2 mmol) in ethanol (40 mL) is
added dropwise. The solution becomes slightly warm (approx. 30°C) 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 mL) is added rapidly and the
mixture is heated to 75°C for 1 h. A 2N ag. solution of LiOH (75 mL) is added and
stirring is continued at 75°C for 2h, then at rt for 16 h. About 2/3 of the solvent is
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nmet hodol ogy (e.g. T. W Geene, P. G M Wits,
Protective Groups in Organic Synthesis, 3rd Edition,

waRloestoddesv Yor k, 1991 ; P. J. Koci enski, ProteRCT/IBp006/050853

Groups, Thiene Stuttgart, 199 Al ternatively, the

desired residues RL to R4 may al so be introduced in

| ater steps that follow the reaction of a conpound of
R vaoyd: e %n?a.mghmméw {< oA GteRf QAT ﬁ/%’ﬁerofr%ﬁ‘) mL) and
conpoun tructure 8, respectivel

exinpaied deitro DCBY r(260 unk). 2T hedprganamexBactristvaashed tW|ce with 1 N ag.

Ao B B o AR . it
exiradted thridettiBegith &y retmBe YBEB0Rf mBS. M dfgainie &Yad?@ are dried

prepared by reacting a _conpound of Structure 9 wth an

avrieMgSuarnd suvaporatechglsoiemaiatng) resicoe, lSa‘wSpENQ]Bd im@cetonitrile,

ﬁgﬂgd g/tcaghg{j v@@ gg{j@gﬁgfgﬁ%ﬁn@‘ﬂevﬁg pné@t g% h?&?%b&um to give

et fitkned mpdintd (162.02 gv s pdle yedowhe eije C@Etallmeupcm@er.
The conpounds of Structure 9 are prepared by treating

a compound of Structure 10 with a non-aqueous base

t - et i
Q%ent su%as rretg ’%_Le%o ,dr%,"h'%ﬁéfclg?{@p,a[glpenta-
land-4Hecasb o ki atid mreﬂatﬁex;a%nhgthql-amidea(()empound of Structure 3)

tenperatures. Structure 10 Structure The conpounds of
Structure 10 are prepar'eét by treati gsa compound of

Structure 11 thhaZ-rreraptoace.tnL .d ester in the
presence of a base such 3 NaC]\/b K
tert.-butoxide, etc. inSJHF ne, DMF, et hanol ,

nmet hanol , =

A mixture of N,O-dimehtylhydroxylamine hydrochloride (158 mg, 1.62 mmol) and
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid (300 mg, 1.35 mmol) in DCM (30 mL) and acetonitrile (10 mL) is
treated with diisopropylethylamine (209 mg, 1.62 mmol). To the resulting clear
solution EDC-HCI (311 mg, 1.62 mmol) is added and the mixture is stirred at rt for
18 h before it is diluted with DCM (50 mL) and washed with 1 N ag. HCI (2x50 mL)
and 1 N ag. NaOH (50 mL). The organic layer is dried over Na,SO, and
evaporated. The crude product is purified by prep. HPLC (Phenomenex AQUA
30x75 mm, gradient of 20-95% acetonitril in water containing 0.5 % formic acid) to
furnish (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalene-4-carboxylic acid methoxy-methyl-amide (200 mg) as a
pale yellow solid. LC-MS: tg = 1.02 min, [M+1]* = 266.04. '"H NMR (CDCls): & 3.75
(s, 3H), 3.29 (s, 3H), 3.12-3.01 (m, 1H), 2.93 (d, J = 19.0 Hz, 1H), 2.38 (s, 3H),
1.90-1.82 (m, 2H), 1.12 (s, 3H), 0.71 (s, 3H).

(1aS,5aR)-1-(1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pen-

talen-4-yl)-ethanone (Compound of Structure 5)



10

15

20

etc. or mxtures thereof. In addition, the conpound of
Structure 1 may al so be prepared in a one-pot three

wae@p/1mwdtedure starting fromthe conpound of BITIRDUVES08S3

11 following the above reactiojy sequence. Structure 11
Structure 10 The ( 1 S,5R)-isoner of 2-[1

-chl oro-ethyl i dene] -6, 6-di net hyl -bicyclo[3.1

. 0] hexan-3- one ((1 S, }58)-|soner otHgonpound of
Structure 11) may be prep red starting from
commercially avail able (+)< N rding to the
procedures given in the i € (e.g. S. A Popov,
A. Yu. Denisov, Yu. V. G . Yu. Bagryanskaya
and A. V. Tkachev, Tetrahﬁoron Asymmetry 5 (1 994),
479-489; S. A. Popov, A Tkachev; Synthetic Conmmun.
3 1 (2001 ) , 233-243p=Fhe racemc fornrof Structure
11 may be prepared startiny from (+)-3-carene

ﬁ'@' ' Oé("' ”%o‘id}%nproﬁfi‘dur(ﬁés GargA i B- thhfétl'r%ﬁﬁé‘%%a%étﬁé’h)ydro -3-thia-

Cocker, D. H Gayson, Tetrahedron (1
ayrBQpro@&@perﬁal&meﬂamoxyh@acwa(mﬁzmgMI orbmnmra inzdieWy! ether (10

543158905 et e ST Bt Jh By 210 Tmp i BIW etner at such
Boﬁécfé khatCheirbadith r@eture Gai Féqungo@l@hﬂyn Gngn( cdmpletion of the
967), 927-937; H. Kuczynski, M Walkow cz,

a@dlhawsazrlng@s otiakedat it for 3§ arin.ohhe RerGtisinks quesehed by adding

E50 S5 B SPGB g SR e o0 v

&sloént iB, ev&@ofaté@iﬁ@brv@%eﬁﬁlé co‘ﬁrpdbnoo(olmvmg)’\as ‘éupale yeIIow oil. LC-
Deni sov, Yu. V. Gatilov, | u. IXanska a and
WStk ac 3 ththm%hEQmﬁtNMRs&% @layod OQLVCbidzrsb— 1.8, 4.7,

Po g0z PRRY 80,10 THRNGY. 1 YT BEACOQPITUA.1 G0 tm, 211, 1.14 ¢

3H), 0.74 (s, 3H).

2-Bromo-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-
pa[a]pentalen-4-yl)-ethanone (Compound of Structure 7)

To a solution of (1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalen-4-yl)-ethanone (275 mg, 1.25 mmol) in DCM (7 mL) and
methanol (3.5 mL) is added phenyltrimethyl-ammoniumbromid-dibromid (570 mg,
1.5 mmol) and the reaction mixture is stirred at rt for 30 min. Another portion of
phenyltrimethyl-ammoniumbromid-dibromid (600 mg, 1.6 mmol) is added and
stirring is continued for 1 h before the mixture is diluted with sat. ag. NaHCO; (5
mL) and water (25 mL) and extracted twice with DCM (2x20 mL). The organic
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The conpounds of the Forrmula (1) that base on the ( 1
R, 5S)-isoner of 2-[1 -chloroethylidene]-

W@ 2@6diases hyl - bi cycl o[ 3.1 . 0] hexan- 3-one ((1 RPCT/IB2006/050853

5S5)-isomer of compound of Strugture 11) may be
obt ai ned by resolving the racem c m xture of a
conpound of Formula (1), or one of its precursors,

' Lt ' b -
bRH&th érés’ﬁrfeloggﬂ/:%h' Sﬁ%&; Ind féfbﬁ’% éﬁ”%‘“gl%r cAfid 2-bromo-1

&hgg;é’a%gg*r,a;ﬂwinmethylryéaeﬂalriatiset?arﬂquro-&mrqabwormm@a[a]pentalen 4-yl)-
foll ow I | t
L R ST 08 L T ey O o

stated in degrees Cel sius. Compounds are char acter| zed

by 1H NVR (300MHz) or 13C NWR (75MHz) $Var| an Oxford;

el B.aR) SN i €5l arpeetgi-{mry lidensi®, 6ol metve-bisy e ted 3.1. 0]hexan-3-
v ; ' | ties: s =singlet, d =

§§%6§§bp%t%%gj qu{Hé&? H = pentupl et, hex = hexet, hept

= heptet, m= nultipl etG| br br oad CH:e,oupI i ng

constants are given in Hy); £ (Fi nni gan

Navi gator with HP 1100 Bjnary Pump7andCBAD, col um:

4.6x50 mm Zor bax SB; A, gradient: 5- 95%

acetonitrile in water? 0. 04%

trifluoroacetic acid, flow /mn), t Ris given

in mn; by TLC (TLC—pI at eg from Merck, Silica gel 60

F2S4) ; or by nelting point. Conpounds are purified by

preparative HPLC (colum: X-té#¢a RP1 8, 50x1 9nm 5

mm gradient: 10-95% acetonitrile in water containing

0.5 %of formc acid) or by MPLC (Labonmatic MD80-1 00

auiip,a lsusm*rs@ﬂ\/bﬁ(@&i cdmrtectaﬂ g, 0.6l mot):arRbCaCC (8® g, 0.8 mol) in

0,
Iwg eg? @}%@ondsgloxan 508" aEI antaddeg/lel gEtmhgguccwlumlde (142 g, 0.8

mol). The mlxture is stirred at rt for 1 h, diluted with water (1500 mL) and extracted

with diethyl ether (500 mL). The organic extract is washed with water (3x1000 mL)
and 5% ag. NazS;03 (2x500 mL), and dried over Na;SO4. The solvent is removed
under reduced pressure and the crude product is purified by column
chromatography on silica gel eluting with hexane/EA 4:1 to yield (1S,3R,4R,6R)-4-
bromo-3,7,7-trimethyl-bicyclo[4.1.0]heptan-3-ol (48.3 g) as a beige sold. 'H
NMR(CDCls): 6 4.05 (dd, J = 7.6, 10.6 Hz, 1H), 2.48-2.36 (m, 2H), 2.20 (dd, J =
10.0, 14.7 Hz, 1H), 1.42-1.38 (m, 1H), 1.36 (s, 3H), 1.02 (s, 3H), 0.98 (s, 3H),
0.90-0.80 (m, 1H), 0.72-0.66 (m, 1H).

b) To a solution of (1S,3R,4R,6R)-4-bromo-3,7,7-trimethyl-bicyclo[4.1.0]heptan-3-
ol (58.0 g, 0.25 mol) in water (120 mL) and dioxane (1600 mL) is added Ag.O
(156.4 g, 0.675 mol). The resulting suspenion is stirred at rt for 18 h before it is
filtered over celite. The filtrate is evaporated under reduced pressure. The
remaining solid is dissolved in diethyl ether (650 mL) and washed with water (2x
1000 mL). The organic extract is dried over Na,SO, and the solvent is removed in
vacuo to furnish 1-((1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hex-3-yl)-ethanone (36.6
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nmet hanol ). Abbrevi ations (as used herein) abs.
absol ute approx. approximately ag. aqueous atm

wW@eoosphes e BOC- anhydride di-tert. butyl di carPCHE2006/050853

BOP (benzotri azol - 5
-yl oxy)-tris-(di met hyl am no) - p?'nosphoni um
hexaf | uor ophosphat e BOP- Cl

@lsaéb QPrégye?iroWGFf‘”H Ase! (?[BKEPSWE %@Cﬁf (. G 05149 03 (m, 5H),

serum al bumn
tJ32o(iet dgr BRby14.dndz, XEdders- naBe(dn DY), 0.95 (s, 6H).
1, 8-di azabi cyl o[ 5. 4. 0] undec-7-en DCC di cycl ohexyl
car bodi i m de DCM di chl or onet hane DEAD

grn?l{g“éﬂ %g)ggioﬁabﬁo‘rX/ Al@lt(g’% @Fﬁ-@?-@i&éﬂ’m?/T-BWEro?j.W)d]ﬁéQ-Beyl )-ethanone
tB&r‘é@thZdommda)nndbCM (700 mL) is added 70% m-chloroperbenzoic acid (77 g,
0.312 mol) in portions. The reaction mixture is stirred at rt for 36 h before it is
washed with 0.2 N ag. NaOH (1000 mL). The wash solution is extracted back with
DCM (2x300 mL). The combined organic extracts are dried over MgSO4 and the
solvent is removed in vacuo to furnish acetic acid (1S,3S,5R)-6,6-dimethyl-
bicyclo[3.1.0]hex-3-yl ester (37.8 g) as a pale yellow oil. '"H NMR (CDCls): & 4.94
(hept. J = 3.5 Hz, 1H), 2.02-1.93 (m, 5H), 1.87-1.78 (m, 2H), 1.22-1.15 (m, 2H),

0.95 (s, 3H), 0.83 (s, 3H).

d) A solution of acetic acid (1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hex-3-yl| ester
(37.85 g, 225 mmol) in ethanol (700 mL) is treated with 2 N aq. LiOH (700 mL).
The mixture is stirred at rt for 1 h, diluted with water (600 mL) and extracted with
EA (2x150 mL). The combined organic extracts are dried over MgSO, and
evaporated to give (1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hexan-3-ol (23.9 g) as a
pale yellow oil. '"H NMR (CDCls): & 4.23 (hept, J = 2.9 Hz, 1H), 1.87-1.70 (m, 4H),
1.23-1.20 (m, 2H), 0.96 (s, 3H), 0.81 (s, 3H).

e) To a mixture of pyridine (80 mL) and DCM (720 mL) is added CrOs (50 g, 0.5
mol). The mixture is stirred for 5 min before (1S,3S,5R)-6,6-dimethyl-
bicyclo[3.1.0]hexan-3-ol (11.5 g, 0.08 mol) is added. Stirring is continued at rt for
2.5 h. The mixture is decanted from an oily residue, diluted with DCM (100 mL)
and washed with 2 N ag. HCI (3x80 mL) followed by sat. aq. NaHCOs solution (80
mL). The separated organic phase is dried over NaSO4 and the solvent is
removed in vacuo to give (1S,5R)-6,6-dimethyl-bicyclo[3.1.0]hexan-3-one as a
pale yellow oil. '"H NMR (CDCls): § 2.58-2.46 (m, 2H), 2.19-2.11 (m, 2H), 1.34-1.26
(m, 2H), 1.09 (s, 3H), 0.87 (s, 3H).

fy To a suspension of NaH (873 mg 55% dispersion in mineral oil, 20 mmol,
washed with dioxane prior to use) in dioxane (15mL) is added methyl acetate
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DMSO di net hyl sul f oxi de DPPP
1, 3- bi s- (di phenyl phosphi no) - propane EA ethyl acetate

WEDB6MBE3s di met hyl am nopr opyl ) - N - et hyl - car bodPCTiB2806/050853

eq. equivalent(s) Et ethyl h r(s) Hex hexane HVDS
hexanet hyl di si | azaneHOBt 1- hydroxybenzotri azole HPLC
hi gh performance |iquid chromat ography HV hi gh vacuum

58l § 1 561 b M e ﬁﬁ%&&ﬁ@i@%ﬁﬂ%&HBVS rrﬁﬁsag rt and a solution of
pecttonmetry Me nmethylr mn mnute(s) MPLC nedi um
pIr'S; 5 RIH6e6-Hinpetingl-kiby clokd. b.fittegpian-Iwne (1.24 g, 10 mmol) in dioxane (5

%‘p@”ﬁg%@gﬁhﬁ%@%ﬂ%%' g s st &t 85% Bernight. The mixture is
B%% rggmtbrdoﬁd RYEPkigdchfc BBRSSHadH [7H exal bkeacted with DCM (3x75
mL). The organic extracts are washed with water, dried over MgSO, and
evaporated to give crude racemic (1R, 2R, 5R)-2-acetyl-6,6-dimethyl-
bicyclo[3.1.0]hexan-3-one (2.45 g, contains dioxane) as a dark yellow liquid. 'H
NMR (CDCls): & 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).

g) A mixture of the above yellow liquid (1.66 g, 10 mmol), triphenylphosphine (4.53
g, 17 mmol), CCls (5 mL) in chloroform (15 mL) is heated to 65°C for 1 h. The
mixture is concentrated and the remaining residue is stirred with pentane. The
pentane is decanted, the remaining residue is once more treated with pentane.
The pentane fractions are combined and concentrated to leave rac-(1S,5R)-2-[1-
chloro-eth-(E)-ylidene]-6,6-dimethyl-bicyclo[3.1.0]hexan-3-one (1.9 g) as brownish
oil. This material is used in the next step without further purification. LC-MS: tg =
1.02 min.

Intermediate 1

A solution of 4-hydroxybenzaldehyde (346 mg, 2.84 mmol) and (1aS,5aR)-1-
(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone

(500 mg, 2.27 mmol) in ethanol (20 mL) and approx. 6 N HCI in isopropanol (4
mL) is stirred at rt for 20 h. The dark brown solution is diluted with diethyl ether
and washed with sat. ag. NaHCOs; solution and water. The ag. phases are
extracted with diethyl ether. The combined organic extracts are dried over MgSO4

and evaporated. The crude product is purified by crystallisation from methanol to
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rt roomtenperature sat. saturated S 1P sphingosine
1- phosphate TBTU 2-(1 H benzotriazole-1 -yl)-1
WO 2008/1®68%t r amet hyl ur oni um t et r af | uor obor at e TIRAI/IB2006/050853
trifluoroacetic acid THF tetr drofuran TLC thin
| ayer chromat ography tRretention tine ( 1 aS,5aR)-1
,2-Trimethyl -1 ,

5a- iag¢ys! L -
48,5358 I‘%‘MI% T P PR SRR 18 S ovaydro 3
m)a-ayclmamp(af’a]oegtalm%w) sepesdoa (694 mnsm)eaalancnlive acmder LC-MS:

I i t
s B i CoBoRr 11 iR (CHCSTAT o (& SeoopeiiotH). 751
nd I f I t t

86? 9 8% ﬁ? EHLOTHG et hA’1522 ;H%;ggizdéggg@ag%g??-lf%g—l 5.72 (

ZH rﬁﬁ13 (@‘d,eJ beﬁtﬁeﬁ&I&JHE blﬂ) t2194r(@,ad:t=| th8iHmdityt ai4ie(s, 3H), 1.98-
t th ddition, th

s s 1 ey BBTEAd <l ng s conti nued for 30

m n. Asolutlon of ("I'S, 5R)-2-(1 -chloro-(E)-

et hyl i dene) - 6, 6-di met hyl - bi cycl o[ 3. 1 . 0] hexan- 3-one

(dermedi@@/, A. Yu. Denisov, Yu. V. Gatilov, | . Yu.
Bagryanskaya and A. V. Tkachev, T\?{rahedron Asymet ry

5 ( 1 994), 479-489; S. A . V. Tkachev;

Synthetic Commun. 3 1 (2001S XS3- 243) ( 12.93 g,
70 nmol ) in THF (50 m ) is\gdded to the suspension
and the

A mixture of  3-(4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propenone (690 mg, 2.13 mmol) and
Pd/C (200 mg, 10% Pd) in ethanol (25 mL) and THF (25 mL) is stirred at rt for 3 h
under H, (1.5 bar). The mixture is filtered, the filtrate is evaporated and the crude
product is purified by CC on silica gel eluting with heptane:EA 7:3 to give 3-(4-
hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalen-4-yl)-propan-1-one (616 mg) as a colourless foam; LC-MS:
tr = 1.05 min, [M+1]* = 327.24; 'H NMR (CDCls): & 7.11-7.05 (m, 2H), 6.78-6.70
(m, 2H), 4.75 (s, 1H), 3.04-2.90 (m, 5H), 2.78 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H),
1.91-1.85 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Intermediate 3
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resulting mxture is stirred for 1.5 h at rt. The
mxture is filtered, the filtrate is concentrated to

W@R@atob@ m _, diluted with 1 Mag. NaOH ( 10BCHIB2)06/050853

and extracted twice with DCM 50 Ml ). The extracts
are dried over Na2SO4 and evaporated to furnish a
crude E/ Z mxture of { 1-[(1

6
)&O]%Qeu)}@l [ ne] et {)n)ﬁ ﬁﬁ%kppfh%%% (o eac 772etr?1%ll Se(g Fn mol) and
(1a65,8aR)-d)( 1a*52ar|m|etjw+r1o1a 5,%actelvBhydR-3-tHiaayclapnopalalpentalen-4-

= 2 1 3.
et Psgméfr%%* oy gthdnol (28 st f A abpipd; 6 N HCI in
is%QFfﬁia)nol gs &L )(id, stifred dBrt8oH2 h. 11‘||1é’f‘dﬁﬂ{ bt(o%ﬂi@b%tloﬁ i§%iluted with

1H maj or isoner), :
digthyl rethat eed M@éh@d)WIﬂZ Tt @ad, NaJHGOa Plution And; waierH The aq.

PhaRs %l?eog?‘g%ct?é ,"ﬁ%%ﬂ%reth%r J@P) 30%36@?6( &%m&l& s are dried

bBOMBIQSOL. et 2v3pofdted. 1Fﬁh§aDQIdel @@cbt&fd |32813ébe?1dé61 (rrnmethanol
1H maj or isoner, 1H m nor i songer

Fiered, wesnee Wi Ladignal aeirarel 53 difadido e 3 (et op-3-methyl-
PRI LBy T B B 5 %,

6y¢lopmpa[a]pmtare)n 4-y))- rirsp(asonéSH ﬁﬂjgr)ras aomare-grebn |dr5/vder LC-MS:
3H mi.nor iso

o o gy §omeias 205 Pandi (B S0) & SERLS, 3t g7 84-7.47 (m
YA d,t
%ﬂl or e i té9§ﬂ1t' t 73@/\4@8‘ a(1ssg ﬂzl_bnlil (bfslﬁ@za %’e‘l { O%Q% 1H), 3.15

GIBR) =®.6; thBI&EthhH& 296h[dcct dB.8Hkz, 1H), 2.36 (s, 3H), 2.14 (s, 3H),
(22) nel-e | f | }-acetic acid ethyl
2’]%}96? %%dé 6”%%&%:@% et hanol (200 m ).
The mxture |s stlrred at 75C for 20 mn, then cool ed

tort, diluted with 0.5 Mag. NaOH (500 m ) and
bnerrmededevli t h DCM (450 +

OH

A mixture of  3-(4-hydroxy-3-methyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (1.27 g, 3.75
mmol) and Pd/C (400 mg, 10% Pd) in ethanol (50 mL) and THF (50 mL) is stirred
at rt for 2 h under Hs (1.5 bar). The mixture is filtered, the filtrate is evaporated and
the crude product is purified by CC on silica gel eluting with heptane:EA 3:2 to
give 3-(4-hydroxy-3-methyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (1.13 g) as a yellow
solid; LC-MS: tg = 1.07 min, [M+1]* = 341.26; '"H NMR (Ds-DMSO): § 8.98 (s, 1H),
6.90-6.87 (m, 1H), 6.83-6.78 (m, 1H), 6.63 (d, J = 8.2 Hz, 1H), 3.03-2.86 (m, 3H),
2.77-2.66 (m, 3H), 2.32 (s, 3H), 2.05 (s, 3H), 1.97-1.85 (m, 2H), 1.06 (s, 3H), 0.64
(s, 3H).
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200 m _). The conbined extracts are dried over Na2SO4,
filtered and the solvent is renoved in vacuo. This

W@ r@bdeoeds ude ( laS,5aR)-1 , 1 ,2-trinethyl-1 PCIIB2006/050853

a, 5, bat et rahydr o-

3-thi a-cycl opropal a] pent al ene- 49 carboxylic acid ethyl
ester ( 1 0.5 ¢g) as a yellowoil of 87%puritiy
(LCGM5, W/ 280 nmp. LCMs: tR=1. 1 1 mn, [Ml]+ =
251 . 14; 1H NWR (CDCI3) : d 4.26 (g, J = 7.0 Hz, 2H),
intesmédm@mtedd = 18.8 Hz, Jp =3.5 Hz, 1H), 2.79 (d, J =
19.3, 1H), 2.37 (s, 3H), 1.89-1 .84 (m 2H), 1.34 (t,
J =7.0 Hz, 3H), 1.12 (s, 3H &Z (s, 3H. (
laS,5aR)-1 , 1 ,2-Trimethyl (§F

a, 5, ba-t et rahydro- 3-t hi a- cyslLehrgpal a] pent al ene-

4- carboxylic acid (Conmpound fof Structure 1) To a

solution of crude ( 1aS,58)\1 , 1 ,2-trinethyl-1, 1

a, 5, ba-tetrahydro- 3-thiacycl ¢gpropa|

a] pent al ene- 4- carboxyl i c aci dNethyl_ ester ( 10.3 g, 4

1.2 mol) in ethanol (200 m _, &l ution of 2N ag.

LiOH (300 mMl _) is added. The resy|ting m xture is

stirred at 70C for 1 h, cooled toOt and diluted with

water (250 ml ). The aq. solution is extracted three

times with DCM ( 125 ml ) before it is acidified to pH

8 spldiddi f S-chlow-4diydroxXyrizermmaidityided (888utnigin 5.67 mmol) and

({8 BERE T el Eralleliad T4 BT o B nesa A S plbfandlapentalen-4-

g-@t @‘IgdthFS@aﬁmo() haethzai) -(50. mL) and approx 6 N HCI in
trimet , ba-tetrahydro-3-thiacyclo

SPPETRAROb 08 raL)ciar Strea Bt o 8 1. Dhgpiseks bivey Splaan & diuted with

SR i el 8 oD, 2l 48 D e
@h&seﬁa@ekﬁactéﬁ%ﬂhldi%lhyl elherBWh(erEtorﬁblhedJorgéﬁlc(@ctracts are dried

3H), 0.73 (s, Al ternatlveldy, laS, 5aR) -1
oyer; Mg%@hyqndl eva@orated The crude product is suspended in methanol,

fiteteadwbShE@ WA 23661 EHENBPERE Yried to give 3-(3-chloro-4-hydroxy-
phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalen-4-yl)-propenone (1.15 g) as a yellow powder; LC-MS: tg =
1.09 min, [M+1]* = 359.21; 'H NMR (Ds-DMSO): & 10.82 (s, 1H), 7.82 (d, J = 1.2
Hz, 1H), 7.56 (dd, J = 1.2, 8.8 Hz, 1H), 7.50 (d, J = 15.2 Hz, 1H), 7.17 (d, J = 15.2
Hz, 1H), 7.00 (d, J = 8.2 Hz, 1H), 3.15(dd, J = 7.0, 18.8 Hz, 1H), 2.95 (d, J = 18.8
Hz, 1H), 2.37 (s, 3H), 2.03-1.92 (m, 2H), 1.10 (s, 3H), 0.69 (s, 3H).

Intermediate 6
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a] pent al ene-4-carboxylic acid is al so obtained by the
follow ng procedure: To a solution of sodium (2.80 g,

wa22@emomwBy in ethanol (400 nL) a solution of PCT/IB2006/050853

mer capt oacetic acid ethyl est_erdr}%)( 14.64 g, 122 mol)
in ethanol (40 nL) is added. e solution is stirred
for 5 mn before ( 1S, 5R)-2-(1

-dfE- | 8- jyret LRY.§! i - -
Nl e e s e R
telthahysreaddbid-cyotgpbpala] erdaleot 41y ) gropeuaee 1 .31 i gh3.N9 mmol) and
TR g7 B 18P B B30 TR bl et or 2
H-urﬂ?ﬁﬂﬂ% 31 SObH) TheOmiEO/l ikeredd the fRrate B®apdrated and the

et hanol 5 nL) is added rapidly and the mxture is _
peigederoduct7s eurifed byHCComsilied gekeluting avithoeptrasiEAYE:3 to give 3-

. ST ) . ¢ 7
PRl A0 80 870 Y [7eS Sielhyaros
ihid-egoivprbpala)pentaten-4he)-prampanni-oge N0GUYE assa dolouirleds solid; LC-
with water (250 m ) and extracted with DCM (200 m_%).

W% terghMBeMisk {MadT™ + S6leRiek! NMR CRIGIN: & N &0, { =108 Hz, 1H),

41 he [ ayer r i di {4 gd
708 I S BRI EW AF ERIE Fe A M s 01285
BHtDYB (g1 her 1484301 Hy, 2138 [d)SH)r 908-¢. 90X, aRH)5 1af £8s, 3H), 0.70
dri ed over MgSO4 and evaporated. The remai ni ng residue
(ss 3&llspended in acetonitrile, filtered, washed with
addi tional acetonitrile and dried under high vacuumto
give the title conpound ( 12.02 g) as a pale yellowto
beeguediatst/al | i ne powder. ( laS,5aR)-1 , 1
,2-Trimethyl -1 , 1
a, 5, ba-tetrahydro-3-thia-cyg
4- carboxylic acid nmet hoxy- ngeyyt\am de (Conpound of
Structure 3) A mxture of z eht yl hydr oxyl am ne
hydrochl oride ( 158 ng, 1.62 mol) and ( l1laS,5aR)-1 ,
1 ,2-trimethyl-1, 1 O
a, 5, 5a-t et rahydr o- 3- t hi a- cyc}fopr opa[ a] pent al ene- 4-

qpg4[ a] pent al ene-

A solution of vanilline (432 mg, 2.84 mmol) and (1aS,5aR)-1-(1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone (500 mg, 2.27
mmol) in ethanol (10 mL) and approx. 6 N HCI in isopropanol (3 mL) is stirred at rt
for 18 h. The dark green solution is diluted with diethyl ether and washed with sat.
ag. NaHCOs; solution and water. The aq. phases are extracted with diethyl ether.
The combined organic extracts are dried over MgSQO,4 and evaporated. The crude
product is purified by CC on silica gel eluting with heptane:EA 7:3 to give 3-(4-
hydroxy-3-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalen-4-yl)-propenone (0.775 g) as an olive foam; LC-MS: tg
= 1.07 min, [M+1]* = 355.10; '"H NMR (CDCls): 6 7.68 (d, J = 15.8 Hz, 1H), 7.21-
7.16 (m, 1H), 7.10-7.02 (m, 2H), 6.94 (d, J = 8.2 Hz, 1H), 5.86 (s, 1H), 3.94 (s,
3H), 3.12 (dd, J = 5.3, 18.8 Hz, 1H), 2.93 (d, J = 18.8 Hz, 1H), 2.42 (s, 3H), 1.96-
1.88 (m, 2H), 1.12 (s, 3H), 0.74 (s, 3H).
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carboxylic acid (300 ng, 1.35 mml) in DCM (30 m )
and acetonitrile ( 10 m ) is treated with

walriosopwapyl et hyl am ne (209 ng, 1.62 nmol). ToP@TEB2006/050853

resulting clear solution EDGHY (31 1 ng, 1.62 nmol)
Is added and the m xture is stirred at rt for 18 h
before it is diluted with DCM (50 m ) and washed with
1 Nag. HC (2x50 ml ) and 1 N ag. NaOH (50 ml ). The
organic layer is dried over Na2SO4 and evaporated. The
thtedvegradedct is purified by prep. HPLC (Phenonmenex
AQUA 30x75 mm gradient of 20-95% acetonitril in water
containing 0.5 %forrric aci \iﬁrnlsh ( 1 aS,5aR) -1
, 1 ,2-trimethyl-1, 1 §
a, 5, 5a-tet r ahydr o- 3-t hi acyé oL opal

a] pent al ene- 4-car boxyl i ¢ aciyd net hoxy-net hyl - am de

(200 ng) as a pale yellowW3olid. LCMS: tR = 1.02 min,

[ MF1] + = 266.04. 1H NWR ( 3) : d3.75 (s, 3H, 3.29

(s, 3H, 3.12-3.01 (m 1H), 2 (d, J = 19.0 Hz, 1H),

2.38 (s, 3H), 1.90-1 .82 (m \ 12 (s, 3H), 0.71

(s, 3H). ( las,5aR)-1 -(1, 1 Trimethyl -1 , 1

a, 5, ba-tetrahydro-3-thia-cycl opro%'é[ a] pent al en-

4-yl) - et hanone (Conmpound of Structure 5) To a solution

of ( 1aS,5aR)-1, 1 ,2-trinethyl-

A, 5,rBixturet raiﬂydBe(43h)tdtoay>§130he’1dnoapthenyl) -((1aS,5aR)-1,1,2-trimethyl-

G B R S Ay U BT op B alb& e TRl - BiorBoReL ¢ Bp ma, 211
ﬂnm@l Bthd Pcﬂ‘C"'(%gO g 11§%"P@) th (étﬁaﬁ'd)Ie(BbernL)?hl‘i@'"I'I-ﬁ1 SOJﬁ’(L) is stirred

ace reactlon m xture is refluxi ng ent

aj)ﬁrfobarﬁ)hetﬂd@rﬁ Fof (Tt hoagddinei mixtyrei isrfilteged, §hect atﬁue@vaporated

3ho e ERlg ol tts HIRREERGCE N i 5aCSHh O Wi AHcRthe:EA 73 10

giepar at @-(4-<h\§/dﬂﬁ(y€1¥ﬁfeth@>@5§4eﬁiﬁ}i1t h@$5hﬂ¢-ﬂt1 L28rimethyl-1,1a,5,5a-
evaporated to g| ve the title conpound 165 ng) as a

a@yggq Baiaosyclonrepgfalpentalen-4-y propan 1-one (96 mg) as a
colourless resin; LC-MS: tg = 1.05 min, [M+1]* = 357.30; '"H NMR (CDCls): & 6.83

(d, J = 7.6 Hz, 1H), 6.75-6.68 (m, 2H), 5.46 (s, 1H), 3.86 8s, 3H), 3.01-2.90 (m
5H), 2.77 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 1.91-1.85 (m, 2H), 1.11 (s, 3H), 0.69
(s, 3H).

Intermediate 9

A solution of 3,5-dimethyl-4-hydroxybenzaldehyde (2.21 g, 14.7 mmol) and
(1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-
yl)-ethanone (2.70 g, 12.3 mmol) in ethanol (50 mL) and approx. 6 N HCI in
isopropanol (25 mL) is stirred at rt for 90 min. The dark brown solution is diluted
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tR=1.03 mn, [M1 ]+ =221 .20; 1H NMR (CDCI 3) : d
3.00 (ddd, J = 1.8, 4.7, 18.8 Hz, 1H), 2.80 (d, J =

wa0s/16e3s 1H), 2.38 (s, 6H), 1.93-1 .90 (m 2HCT/IB20054050853

(s, 3H, 0.74 (s, 3H). 2-Bromyul -((1 aS,5aR)-1, 1
,2-trimethyl -1 , 1
a, 5, ba-tetrahydro-3-thia-cycl opropa]

V. 0 f f uf T
gflt@gql%ﬁyg%ﬂﬁer nd 2@332%%}*‘ féoma Hm{ug ot NJt%E lN_aadm gl sat. aq.
blaBIQEe s@uh%y@tbwaterhTheml pbasempre extracted W|th dlethyl ether. The

%‘%’% LﬁEgaﬁﬁé%/ ﬁ?g,t( agoegeqﬂ_ QPM@]%&‘; am”(rjpezlapora?%vI The crude
Bhﬁﬂu)ét tsr pﬁ@ﬁé@yby TOON $ilidH ?61 dmﬂh@rvﬂfﬁ He;étféﬁ@ Emv ét& glve 3-(3,5-

he reaction m xture is stirred at rt
ehrmet ysln@hudroxymhqrxyﬁ b{(1aS 5aR)-1,1,2-trimethyl-1,1a,5, 5a tetrahydro -3-

MGy bl Rt ke AR e End Rk EaS o VelBy poviter: Lo-is:

hefare e [mm:]m%asssﬂﬂwwm \EbI388 7.68(d, NaH@:@% H2, 1H), 7.24

and water (25 nlL) and extracted twice Wi th

(323220 MO6. (Arhe=drg@imze dXt)r adtSs(sarl&l) dBil@d(dev dr= 5&3@8 1H), 2.95
D SRR ikl 281 Y6, 51 £ (8! B Lob-1.63 @D 2Hr 13 (s, 3m),

375 ®a3Hgt r ahydr o- 3-t hi a- cycl opropa[ a] pent al en-4-yl) -
et hanone (250 ng) as a brownish oil; LCGMs: tR = 1.06
mn, [M3]+ = 300.99. rac-(1 S, 5R)- 2- [1

ho(E) -yl idene] -6, 6-di methyl -bicyclo[3.1
ﬁﬁ?hﬂé@laﬁ -Oone (Conpound of Structure 11) a) To a
suspensi on of (+)-3-carene (82 g, .6 nmol) and CaCO3
(80 g, 0.8 nmol) in water (30Q and di oxan (600
m _) is added N-bronosuccirsmgd 142 g, 0.8 nol).
The m xture is stirred at rt ~ 1 h, diluted wth
water ( 1500 m ) and extpaeted with diethyl ether
(500 M ). The organic extragt is washed with water
(3x1 000 m )

A  mixture of 3-(3,5-dimethyl-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (3.0 g, 8.51
mmol) and Pd/C (500 mg, 10% Pd) in ethanol (50 mL) and THF (50 mL) is stirred
at rt for 4 h under Hy (1.5 bar). The mixture is filtered, the filtrate is evaporated and
the crude product is purified by CC on silica gel eluting with heptane:EA 1:1 to
give 3-(3,5-dimethyl-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (3.0 g) as a yellow
foam; LC-MS: tg = 1.11 min, [M+1]* = 355.33; '"H NMR (CDCls): & 6.84 (s, 2H),
4.62 (s, 1H), 3.05-2.76 (m, 5H), 2.39 (s, 3H), 2.23 (s, 6H), 1.94-1.87 (m, 2H), 1.13
(s, 3H), 0.72 (s, 3H).
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and 5% aq. Na2S203 (2x500 ml ), and dried over Na2SO4.
The solvent is renoved under reduced pressure and the

W@ ewdaowsdduct is purified by col utmm chr omat ogP@RBROGINS50853

silica gel eluting with hexan 4:1 to yield (1
S, 3R 4R, 6R)-4- brono-3,7,7-trinmethyl-bicyclo[4.1
. 0] heptan-3-o0l (48.3 g) as a beige solid. 1H NVR(CDCl

: (dd, J = 7.6, 10.6 Hz, 1H), 2.48-2.36 (m
%fmgdﬂa@?a = 10.0, 14.7 Hz, 1H), 1.42-1 .38 (m
1H), 1.36 (s, 3H) 1.02 (s,\3H), 98 (s, 3H),
0.90-0.80 (m 1H), 0.72-0.66 VSH). b) To a solution
of ( 1S, 3R 4R, 6R)-4-brono-8§ rimet hyl -bicyclo[4.1
.0] heptan-3- ol (58.0 g, 0.7 Ol) inwater ( 120 m )
and di oxane ( 1600 m _) ie=8dded Ag20 ( 156.4 g, 0.675
nmol ). The resulting suspenioff is stirred at rt for 18
h before it is filtered over cellte The filtrate is
evapor at ed under reduced presp The remaining solid
Is dissolved in diethyl ether _) and washed
wth water (2x 1000 m ). Yami c extract is dried
over Na2SO4 and the solvent is renmoved in vacuo to
furnish 1-((1 S, 3S,5R)-6, 6-di nethyl -bicyclo[3.1

CEA G L e (0 58) 1 B oAb BL T e
ﬁr}eﬁ;}%lléﬁmne 23150 ).10,1 ﬁhﬂnol igZadd@id) ;Thé. solutfonlis. trdated With ice (150 g)

To a solution of 1-

Ige%g gpgojlglcm o IN@NQ; (18i7cg.c12% mmol) in wlater(((l 50 mL) and ice (50 g) is
36..
adge Biotnne ORI Ry BL G ol i 50 FigHigO4 200 mL s

added hndrstipag [soosntinlieel dteaddi 08 hrThieunixtirg |ste><|trraedaoaw|th DCM,
rt for 36 h before |t is vvashggvvlthOZN é )
tf@o@rg@‘mg extiads 5 Klried) eMar dvig éﬂdr%‘@p@da’fﬁgcl'«rhﬁ/l grgde product is

K licd "8I SRAPG"th NePBIHERS | A6t Giv@Eethyl-6-methyl-
B 87 SO Tstioa ! BRI

phenol (8.6 g) as a crimson oil; LC-MS: tg = 0.89 min; '"H NMR (CDCls): § 7.03-
6.95 (m, 2H), 6.80 (t, J =7.6 Hz, 1H), 4.60 (s, 1H), 2.64 (q, J = 7.6 Hz, 2H), 2.25
(s, 3H), 1.24 (t, J = 7.6 Hz, 3H).

b) A solution of 2-ethyl-6-methyl-phenol (8.40 g, 61.7 mmol) and hexamethylene
tetraamine (12.97 g, 92.5 mmol) in acetic acid (60 mL) and water (14 mL) is
heated to 115°C. The water is distilled off at 117°C and collected with a Dean-
Stark apparatus. Then the water separator is replaced by a reflux condensor and
the mixture is refluxed for 3 h. The mixture is cooled to rt, diluted with water (100
mL) and extracted with EA. The organic extract is washed with sat. ag. NaHCO;,
dried over MgSO4 and evaporated. The remaining solid is dissolved in EA and
treated with heptane to initialize crystallisation. The solid material is collected and
dried to give 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (3.13 g) as a colourless
crystalline powder, '"H NMR (CDCls): & 9.83 (s, 1H), 7.58-7.53 (m, 2H), 5.30 (s br,
1H), 2.69 (q, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H).
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solvent is renoved in vacuo to furnish acetic acid ( 1
S, 3S,5R) -6, 6-di net hyl bicyclo[ 3.1 .0] hex-3-yl ester

W@ 20068035 as a pale yellow oil. 1H NVR ( CDCl 3) PCT/tB240620$0853

(hept. J =3.5 Hz, 1H), 2.02-4,93 (m 5H), 1.87-1 .78

(m 2H), 1.22-1 . 15 (m 2H), 095 (s, 3H), 0.83 (s,

3H). d) A solution of acetic acid

058 SpUR G eI og) 'ﬁ’iﬁ%ﬁ*fﬁb%“%@% (#9087 452 mmo) and
(/\‘naSqSQRM s(q,1 ,21tﬂ]ﬁeﬂm0 1d,5)ba-telrahpd no-3rtlei ai cy ckxpropa d]psentalen-4-

i lhelya T 5% e 5 0 P b 3B HRBE 6 it

%bg dﬁdn%‘ﬂ é@\ﬁﬂl VR dadtcH %’raf@hatl'ﬁ@ r@c@ltéﬁé t(hal forms is collected,
i met hyl -bi cyclo[ 3.1 .0] hexan-3-ol (23.9

g)asagd avut@aa emad|areourdi of. methanwkRaneodegd o give a-(3thyl-4-hydroxy-5-

%%?@Pﬂe]n@gé%(as@5%%pl 1 ééﬁ%gﬂhyl Ebgf @g)a‘lt%aQ%%%i?uﬁp%ZO
ol poritermt. ) HOBeRAS (238 9] ) o ormipOuEBGLOS: tn -

ﬁuéﬁorrnén ([IV&Hﬂs s§€£7F85,6 76 N R GRG 1 @y?:raa[ (d3gJE=15.2 Hz, 1H), 7.28 (s,
20l EB NS 19-2mi2; e 8o 08 Tl a 02 I F L5 80t 08 11, 2.04

(d Qna: 48.8Hzy 1H@S2. Gqu Jdd 'KIBGHiz V2Hh 2EM o, 3H)02189 (s, 8HIY, 1.96-1.89

washed with 2 N a i om fol |l owed by sat.

g, 2Nk Hce93. %b(rﬂt@dh 1(9@ $113H), O%e(ss8plar at ed or gani ¢

phase is dried over NaSO4 and the solvent is renoved

in vacuo to give ( 1 S,5R) -6, 6-di nethyl-bicyclo[3.1

IMghaediatd-1@ne as a pale yellow oil. 1H NMR (CDCl 3) :

d 2.58-2.46 (m 2H), 2.1 9-2.11 (m 2H), 1.34-1 .26

(m 2H), 1.09 (s, 3H), 0.87\(s,
=T

A mixture of 3-(3-ethyl-4-hydroxy-5-methylphenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (2.50 g, 6.82
mmol) and Pd/C (600 mg, 10% Pd) in methanol (10 mL) and THF (20 mL) is
stirred at rt for 10 h under H; (approx. 2 bar). The mixture is filtered, the filtrate is
evaporated and the crude product is purified by CC on silica gel eluting with
heptane:EA 4:1 to give 3-(3-ethyl-4-hydroxy-5-methylphenyl)-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one
(2.20 g) as a yellow oil; LC-MS: tg = 1.13 min, [M+1]* = 369.25; 'H NMR (CDCls):
8 6.84 (s, 2H), 4.52 (s, 1H), 3.01-2.84 (m, 5H), 2.78 (d, J = 18.8 HZ, 1H), 2.59 (q, J
= 7.6 Hz, 2H), 2.37 (s, 3H), 2.22 (s, 3H), 1.91-1.85 (m, 2H), 1.22 (t, J = 7.6 Hz,
3H), 1.11 (s, 3H), 0.70 (s, 3H).
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f) To a suspension of NaH (873 ng 55% di spersion in
mneral oil, 20 mmol, washed with di oxane prior to

W g@p/1003%i oxane ( 1 5m ) is added net hyl acePE/E2B06AB0853

g, 30 mmol). The suspensi on |5455t|rred for 5 mn at rt
and a solution of ( 1 S, 5R)-6 di met hyl -bi cyclo[ 3.1
. O] hexan-3-one ( 1 .24 g, 10 nmml) in dioxane (5 m _)
irﬁeﬂfﬁgﬁﬂate-ﬁl?se reaction mxture is stirred at 65C
overnight. The m xture is poured onto cold 10% ag.
citric acid solution (75 my), exgyacted wi th DCM
(3x75 m _). The organi c extpacts'sire washed with
wat er, dried over MgJSO4 ané, e
racemc ( 1R 2R, 5R)-2-ace -8, 6-di met hyl bi cycl of
3.1 .0] hexan-3-one (2.45 @z
dark yellow liquid. 1H NWR ( 3) : d2.61 (dd, J =
7.3, 19.6 Hz, 1H), 2.34-2.20\( 1H), 2.01 (s, 3H),
1.72 (d, J =8.2 HzZ, 1H, 1. .%)(m 2H), 1.09 (s,
3H), 0.81 (s, 3H. g) A mxt of the above yell ow
liquid ( 1 .66 g, 10 nmol), tCLip gyl phosphi ne (4.53
g, 17 mol), CC4 (5 mM_) in“chloroform( 15 mM ) is
heated to 65 Cfor 1 h. The mi xture is concentrated
and the remaining residue is stirred with pentane

Peselifian  af dwblaroihydnesy Demettacenzsidaiydes £050."163 mmol)
grye treated with pe M?%‘éRﬂhﬁ éP%”thﬁ{é?h;ﬂ 132:5 g%?&e?@ydro -3-thia-

conbi ned and concentra ave rac

cydlopropefdipétiplen-4-ggrethatorte ¢8.0eg,hys 6bmrryco:1) of 8tHanol (50 mL) and
h h Thi

aandn BN HOIE atonapand @BnCL R et fbbs°q Hria,b, The dark brown

Q&Dhéh Ciﬁtdnpfbg I;b]\ﬁh'\@etﬁ éihdr %d“ﬂv héd“Whma”d1 4t ﬁm&u?\ of 1 N ag.

solution o dr oxybenza dehy e 346 ny,
NalH abdS;aaRy- NaHCOs solution, and water. The aq phases are extracted

with diethyl ether. The combined organic extracts are dried over MgSO. and

evaporated. The crude product is purified by CC on silica gel eluting with
heptane:EA 7:3 to give 3-(3-chloro-4-hydroxy-5-methoxyphenyl)-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone
(4.24 g) as a green-yellow foam; LC-MS: tg = 1.12 min, [M+1]" = 389.07.

Intermediate 14

A mixture of 3-(3-chloro-4-hydroxy-5-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (4.24
g, 10.9 mmol) and Pd/C (800 mg, 10% Pd) in ethanol (50 mL) and THF (50 mL) is
stirred at rt for 7 h under Hy (1.5 bar). The mixture is filtered, the filtrate is
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(1, 1 ,2-trinethyl-1, 1
a, 5, ba-tetrahydro-3-thia-cycl opropal a] pental en-4-yl)-e
W@ b@aoes3y 500 ng, 2.27 nmol) in ethanol (20 nl PQT/EB2A06/050853
approx. 6 N HCl in isopropanolyg4 m_) is stirred at
rt for 20 h. The dark brown solution is diluted with
di ethyl ether and washed with sat. ag. NaHCO3 sol ution
a h I c t Ry
SRR and e R PRRRICENS FIAEBChEGOT S5icB ¥ eluting witr
MySanedl v aporgiveds- (34@13Iocroddleycimmﬁﬁemetmxptphe‘nyém byt aS,5aR)-

gqy%rtrﬁ{r)lam%'%,‘ngﬁgﬁn{rgﬁ rei hg.:ta gig%%iopa[a]pegtatlgn-4-yl )-propan-1-

oRé 13115 §) ad adydliowafdehy BOWISOt3= 1.10 min, [M+1]" = 391.14; 'H NMR
thi a- cyc opr opa[ a] pent al en-4-yl') - pr openone (6 4 my) as

€rDGs) VE6 e ;= 1@ NB; THR 6:63.(05J mi h8 Hiam Hl), 1568 (s, 1H), 3.87 (s,

%%@%%ﬁ%@h@%%Jﬁﬁﬁﬂ%mw
$1ag(s QH%{b 70%323”1‘}22 94 (d5 52:(?.8 éH)HZ 31|:I--I)3 (Zdéd‘rZ Z]S

1. 98- 189(m 2H), 1. 13 (s, 3H), 0.74 (s, 3H).

“ﬁ%ﬁﬁgéﬁééaﬁ L i metigt 1 TP

a, 5, bat et r ahydr o-
3-thi a-cycl opropal a] pent al e

- propenone (690 nyg,
. Yo Pd) in ethanol (25
m ) and THF (25 nm ) is stl” d at rt for 3 h under
H2 ( 1 .5 bar). The mxtunelis filtered, the filtrate
i's evaporated and the crude product is purified by CC
on silica gel eluting wth h/ptane.EA 7:3 to give
3-(4- hydroxy-phenyl)-1 -((1 g R -1,
,2-trimethyl-1 , 1 a,b5,5a-tet -3-thi acycl opropa]
a] pent al en-4-yl)-propan-1 -ong (&6 ng) as a

col ourl ess foam LC-Ms: tR = @05 min, [Ml]+ =
327.24; 1HNWR (CDCI3) : d 7.1 1-7.05 (m 2H),
6.78-6.70

A solution of 3,5-dimethoxy-4-hydroxybenzaldehyde (517 mg, 2.84 mmol) and
(1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-

yl)-ethanone (500 mg, 2.27 mmol) in ethanol (25 mL) and approx. 6 N HCI in
isopropanol (4 mL) is stirred at rt for 24 h. The dark brown solution is diluted with
diethyl ether and washed with a 1:1 mixtue of 1 N ag. NaOH and sat. ag. NaHCO3
solution, and water. The aqg. phases are extracted with diethyl ether. The
combined organic extracts are dried over MgSO4 and evaporated. The crude
product is purified by CC on silica gel eluting with heptane:EA 7:3 to give 3-(3,5-
dimethoxy-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalen-4-yl)-propenone (890 mg) as a dark orange foam; LC-
MS: tg = 1.06 min, [M+1]* = 385.28; '"H NMR (CDCls): § 7.66 (d, J = 15.2 Hz, 1H),
7.04 (d, J =15.2 Hz, 1H), 6.84 (s, 2H), 5.78 (s, 1H), 3.95 (s, 6H), 3.12 (dd, J = 5.9,
18.8, 1H), 2.93 (d, J = 18.8 Hz, 1H), 2.42 (s, 3H), 1.98-1.89 (m, 2H), 1.14 (s, 3H),
0.75 (s, 3H).

Intermediate 16
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(m 2H), 4.75 (s, 1H), 3.04-2.90 (m 5H), 2.78 (d, J =
18.8 Hz, 1H), 2.37 (s, 3H), 1.91 - 1 .85 (m 2H), 1. 1

wa2qs/10@8y, 0.70 (s, 3H). Internedi ate 3A sol up¢DIB2066/050853

4- hydr oxy- 3- net hyl - benzal dehydg, (772 ng, 5.67 mmol)
and ( l1aS,5aR)-1 -(1, 1 ,2-tri nethyl- 1, 1

a, 5, ba-tetrahydro-3-thia-cycl opr opa[ a] pent al en- 4-
yl)-ethanone ( 1 .0 g, 4.54 nmmol) i n ethanol (20 m )
and approx. 6 N HCl in isopnopa (5mM_) is stirred
at rt for 2 h. The dark bre®iJsoyution is diluted with
di ethyl ether and washed w S ag. NaHCO3 sol ution
and water. The aq. phasesO e extracted with diethyl
ether. The conbi ned organic ®¥xtracts are dried over
MySO4 and evaporated. The cryde product is suspended
in methanol, filtered, washedywhthyadditional nethanol
and dried to give 3-(4- hydro nethylphenyl) 1-((1
aS,5aR)-1, 1 ,2-trinethyl-
a, 5, ba- tetrahydro 3-thi acycl oﬁa(opa[

a] pental en-4-yl)-propenone ( 1°.27 g) as an

Al ImB(tL@beQﬂ @@Sfdlmbw4 hi]'i:ir!exgt nm ).~ ((H &8, ElaF])*'I ¥,2-trimethyl-
339.23; 1H NWR ( DVBO): d 98 1H), 7.54-7.

{ ha, @ﬁgl tetrahydro- %mlqﬁyclgppjopa{za]peotad@ 4y|):p@egop@ (890 mg, 2.32

@'(g‘hcg %z%i@ 290&3’8 > ‘WPQ)”{%etgﬁpél %9}(4;19 aﬂ%él’l—fl: fs%ﬁ}L ) is stirred
at ﬂt4o( 8,5 BHjnde?2. HO%Z 115 bﬁﬁ) (Titme mbtlure]JsGH)tef@d tRelfiltréte 76 evaporated
nt ermedi at e

ng Ah%@p@xwogu%g Wﬂ‘lflﬁﬂgﬁﬁé on SI C(alg%lsglgtérpg w{[h heptane:EA 1:1 to

el I BNBIEimethoxy-4-hydroxy-phenyl) ,5aR)-1.1,2-trimethyl-1,1a,5,5a-
g 5aq?et rlahydr)(()}ls tyhl aXych?oypro a penz al én-4 I-yI )y p

tecbwwdr(ES(thm cyzomppaajEniatenyd- ahqbr@plarm (a0 (790 mEYoas a pale
FSow Toar "PEMS 8O- 6d BRI M C8sPoe) iR [E681): 6 6.44 (s
2H), 5.36 (s, TH), 3.86 (s, 6H), 3.01-2.90 (M, 5H), 2.37 (s, 3H), 1.91-1.85 (m, 2H),
1.10 (s, 3H), 0.69 (s, 3H).

Intermediate 17

A solution of 2-chloro-4-hydroxybenzaldehyde (1000 mg, 6.39 mmol) and
(1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-
yl)-ethanone (938 mg, 4.26 mmol) in ethanol (10 mL) and approx. 6 N HCI in
isopropanol (6 mL) is stirred at rt for 28 h. The dark yellow-brown solution is
diluted with diethyl ether and washed with sat. ag. NaHCO3; solution and water.
The ag. phases are extracted with diethyl ether. The combined organic extracts
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at rt for 2 h under H2 ( 1 .5 bar). The mxture is
filtered, the filtrate is evaporated and the crude

w@e@duete3d s purified by CC on silica gel el utiPgr/ag20és/050853

hept ane: EA 3:2 to give 3-(4-hygyoxy-3-nethyl -phenyl)-1
-((1 as,5aR) -1, 1 ,2-trinethyl-1 ,
a, 5, bat et r ahydr o-

4 BjrideC yl I e
%%égr@gsﬁgége W[tg%t)rf’c?gé\/%{pg% I\/éd 'I?Qe? cﬂR?él 07' d‘od@é’[ i sﬂi]spended in
mediadnal 2 8tirradH alvRigrD65 ImlBO)‘litemCB vesshes], WIIH)addﬂitICBtal gén&hanol and

én%‘émtgsﬁ(aﬁs_ 2H)7 (Bpiors” %qur,%y ’e@@%@@%ﬁﬁm 2-trimethyl-
?1%55 68-tePabydra- Cﬁﬁﬂé-cg&ép(dﬁa[éaﬂbntalerﬂﬁ -fispropdhon8- 068 mg) as a

3H). Internmedi ate sol ut
saeltqw pOwdeS: hwfmsytpbemzm doiny 6+ 1568 356,85 "B7NMRIEDCL): 5 8.09

B9 £ A58 Peatiin 563 Erd 2 8 Port Snd; H [fbrk 2188 iz, 1H), 6.95 (@,

¥|%3¢42ham9n6 40 ébd Q9o.3.4 I-'IETDI|H BFB@(sharH)l 3(120(dd, J) 5.2,18.8

pr ox in |sopropano S IS stlrre

Hez, iH)f 30348, H TBeS bz RHD] 242561 8H) oh-97s1.801 (M, @Hwilt 13 (s, 3H),
Qgguga#H ther and washed with sat. ag. NaHCO3 sol ution
' . The ag. phases are extracted with diethyl
et her. The conbi ned organic extracts are dried over
wgscn and evaporated. The crude product is suspended

erfeediaiel18 filtered, washed with additional nethano
and dried to give 3- (3 chl oro- 4- hydr oxyphenyl )- 1 -((1
aS,5aR)-1 , 1 ,2-trinethyl-1\, 1
a, 5, 5a-tetrahydro-3-thiacydd
a] pent al en- 4-yl ) - propenone (
powder; LC-Ms: tR = 1.09 8 )
NVR (D6-DVBO): d 10.82 (s,” 1}
1H), 7.56 (dd, J = 1.2, 8. 8 ,
Hz, 1H), 7.1 7 (d, J = 15.2

15 g) as a yellow
[Mrl ]+ = 359.21 ; 1H
7.82 (d, J = 1.2 Hz,
QH), 7.50 (d, J = 15.2

A mixture of 3-(2-chloro-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propenone (965 mg, 2.69 mmol) and
Pd/C (400 mg, 10% Pd) in ethanol (40 mL) and THF (40 mL) is stirred at rt for 4 h
under H, (1.5 bar). The mixture is filtered, the filtrate is evaporated and the crude
product is purified by CC on silica gel eluting with heptane:EA 3:1 to give 3-(2-
chloro-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalen-4-yl)-propan-1-one (858 mq) as a pale yellow solid; LC-MS:
tr = 1.10 min, [M+1]* = 361.19; '"H NMR (CDCls): § 7.13 (d, J = 8.2 Hz, 1H), 6.86
(d,J = 2.3 Hz, 1H), 6.66 (dd, J = 2.3, 8.2 Hz, 1H), 4.80 (s, 1H), 3.08-2.90 (m, 2H),
2.78 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 1.92-1.84 (m, 2H), 1.10 (s, 3H), 0.70 (s,
3H).

Intermediate 19
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Hz, 1H), 7.00 (d, J = 8.2 Hz, 1H), 3.1 5 (dd, J = 7.0,
18.8 Hz, 1H), 2.95 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H),

WQ2@8A106392 (m 2H), 1. 10 (s, 3H), 0.69 (s, 3M)T/IB2006/050853

I nternedi ate 6A m xture of

3-(3-chl oro-4- hydroxy phenyl) - 19 ((1 aS,5aR)-1 , 1
,2-trimethyl-1 , 1 a, b5, 5atetrahydro-

3-t hi a- cycl opropa[ a] pental en-4-yl)ypropenone ( 1 . 11
g, 3.1 0 mol) and Pd/C (400 \\Léfg/o Pd) in ethanol
(50 M _) and THF (50 M ) i& fed at rt for 2.5 h
under H2 ( 1 .5 bar). The mVyFué is filtered, the
filtrate i s evaporated ang_tlhe crude product is
purified by CC on silica gel Yeluting wi th heptane: EA
7:3 to give 3- (3-chl oro-4-h dr dgxyphenyl )-1 -((1
aS,5aR)-1, 1 ,2-trinethyl- N\ a, 5, ba-tetrahydro- 3-
t hi a- cycl opropa[ a] pent al en- 4 : propan 1 -one (0.97
g) as a colourless solid; L ~1\R = 1.08 mn, [Mkl
]+ = 361 .22; 1HNI\/R(CDCIS): d 18(d,J: .8 Hz,
1H),703(dd J:.,82Hz 6.90 (d, = 8.2

Fudiar ot A Sy b B s s

R ﬁrl%'l_&th¥|o1' 19 5(§a téﬂ'&hyd'rél%%@ig}@é&oé @Aﬁfﬁtﬁ%noﬂyﬂfethanone

vanil1ine
(1250 19, e8 hymmot, NaOH (10.4 g, 259 mmoI in methanol (50 mL) is stirred at

5 AP VIOt s

BRI @ith 1BNNMJIFICIi dhd §£PBEPRAPICA SsdTlitidn. i TheStniMttiRisa@xtracted with
rt for 18 h. The dark green solution is diluted with

dieghy githest (Bs20Q i) mabﬁ@mgaw@ iextracts arg. wagl1eoosits a\ralier @150 mL),
The I

i P Mo a BB PRt e s PO BRERetss PubhEh By oc on siica

yoIS@utiny witapoeptaed.EAhG: 3:rtd)d€g|ve 3-(4-hydroxy-2-methoxy-phenyl)-1-

((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-

propenone (2.23 g) as a yellow foam; LC-MS: tg = 1.06 min, [M+1]" = 355.26.

Intermediate 20

A mixture of 3-(4-hydroxy-2-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (2.58 g, 7.28
mmol) and Pd/C (500 mg, 10% Pd) in ethanol (50 mL) and THF (50 mL) is stirred
at rt for 3 h under Hs (1.5 bar). The mixture is filtered, the filtrate is evaporated and
the crude product is purified by CC on silica gel eluting with heptane:EA 4:1 to
give 3-(4-hydroxy-2-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (1.31 g) as a very pale
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product is purified by CC on silica gel eluting with
heptane: EA 7:3 to give 3-(4-

Wh9ws000633- met hoxy- phenyl )-1 -((1 aS, 5aR)-1 , RCT/IB2006/050853

,2-trimethyl-1 , 1 a,5, 5a-tetrghydro- 3-
thi a- cyclopropa[a]pentalen 4-y propenone (O 775 Q)
as an olive foam LC-MS tR = 1.07 mn,

gragpe fg‘?”yﬂéi\lm g3 @75 qirf) (938 4@57%_70‘ 15'151\1815"5%%53'3 5 7.00 (d

8_28122Hz,1|H)-I 6486(d(s 11-8) Hz3181, 632 @d) J =318, B.2 ¢y, 1H), 482(

) z§](s,13|g)539}§)88q J5H). 278 (@o @18.%2,, 151}7;.3(7853,3H,1.9o-
t BT} u of

g%l"ﬂ rg§$13(sﬁé)’mgg<gbéﬁe%§) 1-((1 as,5aR)-1, 1

,2-trimethyl- 1, 1

D, ba-t etrghydro-3-thia-cycl opropal al] pental en-4-yl)-p

EBSEHSH@? 2o my, 2.1 1 mol) and Pd/C (200 ng, 10%

Pd) in ethanol (30 m_) and ,THF (3 _) is stirred at

rt for 2.5 h under H2 ( 1 . The m xture is

filtered, the filtrate is -;%. ed and the crude

product is purified by CC o ca gel eluting with

heptane: EA 7:3 to give

3- (4- hydr oxy- 3- net hoxy- pheny

,2-trimethyl-1 , 1 a,5, 5atet

3-thi a-cycl opropal a] pent al en-

ng) as a colourless resin; L

]+:35730 1IH NWR (CDCI 3) : P 3 (d, J—76Hz
6.75-6.68 (m 2H), 5.46 (s, ? , 3.86 8s,

ﬁ%@gf%gmoré—wh@ %%S(rggﬁhlll ?eﬂr?al? ?Z'Zd éﬁg? mé 2700 mmol) and

(1=S,8afR)- 11t g 2Aechiettiyd- 191 A5 HalHetrabpd @k 3-thia- cyclopropa[a]pen -talen-4-
gl),gtrgelmr{)%teh 2'2_04mg|y(;ir od(}fnbenﬁ% de?ha/noﬁ mE aﬂd 0.8 rZL conlc.) H>SOq is

stirred at rt for 35 min, then at 50°C for 1 h. The dark brown solution is diluted with

-1 -((1 aS,5aR) -1, 1
ahydr o-

propan-1 -one (596
tR=1.05 mn, [M1l

acetonitrile (1 mL) and separated by prep. HPLC (Phenomenex Aqua, 75 x 30 mm
ID, 10 um, 10 to 95% acetonitrile in water containing 0.5% formic acid) to give 3-
(3-chloro-4-hydroxy-5-methyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (180 mg) as a yellow
solid; LC-MS: tg = 1.14 min, [M+1]* = 373.25.

Intermediate 22

OH

Cl
A mixture of 3-(3-chloro-4-hydroxy-5-methyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (177 mg, 0.475
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( 1 asS,5aR)-1 -(2, 1 ,2-trimethyl-1, 1
a, 5, ba-tetrahydro- 3-thi a-cycl opropal a] pent al en- 4-

W@ kgosgodeahone (2.70 g, 12.3 mmol) in ethanol (BOI/M20)6/050853

and approx. 6 N HCl in isoproggnol (25 m_) is stirred

at rt for 90 mn. The dark brown solution is

dilutedwith diethyl ether and washed with a 1. 1

' f

f;?r%élagne PdllCNﬂ@ m&laﬁk%es ArﬁZétg?(@Qagp‘ggH@%ttﬁfngéﬂ @'ftrr 24 h under
Eit 0. barheT fmomb«tur@dsdldtgead cth@f«ttnadmtsse\sar:@ramede&hobt\hercrude product

Sbitied iy BISthAIPIch dCheRomETR: Rsbrar s cad 728 b 1pFivm. 1o to 95%

§cét§n§rl ledh 'Wﬁi{[@r oAy Hg@(y /ﬂ%‘?ﬂﬂ}’d éﬁl&% ;[cg gél_e"’@ §<'E‘:ﬁ or3-4=-hyd roxy-5-

tetra

metrawwmngpﬂega{as;aaa)thn fﬁatMngthyl-‘p,ﬁ a;ﬁeMragrgf_dmsgmiasycm-

Bk Bl BN BB R eBeRs) 1-oha (179 s Dipwohdlt rsilLSp: ta = 1.12
&T.@gmﬁa 2@75.274 0f5| |(|R’/+R (bDCE?-é}g?.'dzl’ Ejlb% 2.%-@@ 1(H‘>)’ 619 8d, J = 2.3

ma)mz, ans(s 131%)302285(51 5?-“—))2379:&3& ‘&98(I-ﬂa ma),zss (s, 3H),

ernmedi ate 10 A m xture
%1243(3 éﬁ%» ﬁ%rﬁdméﬁ;,ﬁ%s p‘ﬂ'l)hyl )-1 -((1 aS, 5aR) -1
, 1, 2tr|methyl 1, 1
a, b, Sa-tetr ahydr o- 3-t hi a- cycl opr opa[ a] pent al en-4-yl) -
Indpened@te230 g, 8.51 nmol) and Pd/ C (500 ng, 10% Pd)
in ethanol (50 M ) and THF (50 m, ) is stirred at rt
for 4 h under H2 ( 1 .5 bar). Thguym xture is filtered,
the filtrate i s evaporated crude product is
purified by CC on silica ge ing with heptane: EA
1: 1 to give 3-(3,5-dinethyl)-4-hydroxy-phenyl)-1 -((1
aS,5aR) -1, 1 ,2-trimethy‘P- , 1 a, b, 5atetrahydro-
3-thi a-cycl opropal a] pent al enf4-yl)-propan-1 -one (3.0
g) as a yellow

A solution of (1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala)pen-talen-4-yl)-ethanone (440 mg, 2.0 mmol) and 3-fluoro-4-
hydroxy-5-methoxybenzaldehyde (680 mg, 4.0 mmol) in ethanol (5 mL) and 5 N
HCI in isopropanol (2.5 mL) is stirred at rt for 95 min and then at 45°C for 30 min.
The mixture is diluted with ice/water (100 mL) and sat. ag. NaHCO3 (40 mL), the
pH is adjusted to pH 10 by adding 2 N ag. NaOH, and extracted with diethyl ether.
The organic extract is dried over Na;SO4 and the solvent is removed in vacuo.
The crude product is purified by prep. HPLC (Phenomenex Aqua, 75 x 30 mm ID,
10 um, 10 to 95% acetonitrile in water containing 0.5% formic acid) to give 3-(3-
fluoro-4-hydroxy-5-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (480 mg) as a yellow
resin; LC-MS: tg = 1.08 min, [M+1]" = 373.29.

Intermediate 24
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foam LG-MS: tR=1. 1 1 min, [Ml ]+ = 355.33; 1H NMR
(CDCI3) : d 6.84 (s, 2H), 4.62 (s, 1H), 3.05-2.76 (m

WGRH0s/1M63D (s, 3H), 2.23 (s, 6H), 1.94-1 .87 (PCT/BBIP6/050853

1. 13 (s, 3H), 0.72 (s, 3H). Irls%rmsdl ate 11 a) To an
ice-cold solution of H2SO4 ( in water (250

m ) 2-ethyl-6- nethylaniline ( 1509, 111 mol ) is
added. The solution is treated with ice ( 150 Q)
before a sol ution of NaNO2 g, 155 mmol) in
water ( 150 ml_) and ice (80 "s added dropw se. The
mxture is stirred at 0C fot 50% aq. H2SO4 (200
m ) is added and stirring_{s continued at rt for 18
h. The m xture is extracted Wwth DCM the organic
extracts are dried over MgS@4 and evaporated. The
crude product is purified by onnsilica gel eluting
with heptane: EA 9:1 to give ? \6- et hyl phenol
(8.6 g) as a crimson oil; LCNET\LR = 0.89 mn; 1H NWR
(CDCI3) : d 7.03- 6.95 (m 2HF, 6'%0(t3_76Hz,

éH) sdfut (S f”% :}-%‘lggf?z-hgrygﬁoxyksg-rﬁe f‘}’f?) nyf 12R148:5aR)-1,1,2-

ﬂrn@éthyl 1 Ga@ﬁ@%tﬂﬂ}@ﬁ@% ihea- é@clcprdﬁ)aﬂa]pé’nm )1 y@)&f}#openone (465
hexanet hyl ene t et raam ne Svhi .
Betli2d BENQ) (Meethanol (Tl ’@S@at(?dl’&'thrPdé 41;00@& é@/fgd ) and the

Prﬂ-)ﬁﬁre i-g%giry&t rt 'f(ir §6 flidderd Bérrf atTrﬂe1 nglscfﬂielrgﬁttﬁ@ filtrate is
an- appar at us. hefi e er separ at

esaprepteatcaad ltiye arucﬁ pnmucblsokanﬁmd lagnprepud—llﬁh.@t(ﬂhenomenex Aqua,

refluxedfor ure is cooled to rt, dilu

W th wm I, 1@04% 19 tan%S éx@?%i@ﬂ'érdevlﬁt“lﬁateﬁ\coﬂ?é”'”g 0. 5% formic
t t 2

208"V OGS TR RS Wk Do S meRiy HRERY R 1, a8 8aR)-1.1.2

ﬂimstbyNEdaLBJSE-@etminro -3-thia-cyclopropala]pentalen-4-yl)-propan-1-one

(210 mg) as a beige resin; LC-MS: tg = 1.06 min, [M+1]* = 375.22.

Intermediate 25

A solution of (1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pen-talen-4-yl)-ethanone (440 mg, 2.0 mmol) and 4-hydroxy-2,3,5-
trimethylbenzaldehyde (660 mg, 4.0 mmol) in ethanol (5 mL) and 5 N HCI in
isopropanol (2.5 mL) is stirred at rt for 35 min. The mixture is diluted with ice/water
(60 mL) and sat. ag. NaHCO; (20 mL), the pH is adjusted to pH 12 by adding 2 N
ag. NaOH, and extracted with diethyl ether. The organic extract is dried over
Na,SO4 and the solvent is removed in vacuo. The crude product is purified by
prep. HPLC (Phenomenex Aqua, 75 x 30 mm ID, 10 um, 10 to 95% acetonitrile in
water containing 0.5% formic acid) to give 3-(4-hydroxy-2,3,5-trimethyl-phenyl)-1-
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treated with heptane to initialize crystallisation.
The solid material is collected and dried to give

W@2@bhyie3zl- hydr oxy- 5- net hyl - benzal dehyde (3. 13PQ/IB8062)50853

colourless crystalline powder,g ?1H NVMR (CDCI3) : d 9.83
(s, 1H), 7.58-7.53 (m 2H), 0 (s br 1H), 2.69 (q,
J =7.6 Hz, 2H), 2.32 (s, 3H) 1.28 (t, J = 7.6 Hz,

I t
RORED, PRAIENGE | 06 a ey e oylggropalajgerialen 41
pragpienoaad7 {0 b, Hadprawn 60lid; LIC-MS tiri= hddhyin, [M+1} = 367.31.
a, 5, ba-tetrahydro- 3-thi a-cycl opropal a] pent al en- 4-
yl)-ethanone (2.1 5 g, 9.75 nmol) in ethanol ( 13 m )
mdrmearpg 266 N HCl in isopropanol (6 m_) is stirred
at rt for 16 h. The precipitate that fornms is
coll ected, washed with a small anmpint of nethanol and
dried to give 3-(3-ethyl- Q ~-5- met hyl phenyl ) -1
-((1 aS,5aR) -1 , 1 ,2-trimeth , 1

a] pent al en-4-yl)-propenon®=
LCMs: tR=1. 15 mn, [M |
(CDCI3) : d 7.69 (d, J = 15.2
7.06 (d, J = 15.2 Hz, 1H), 4.4
= 5.9, 18.8 Hz, 1H), 2.94 (d, 18.8 Hz, 1H), 2.66
(q,J:76Hz 2H) , 242(s H)QH229(s 3H)

-1 2H), 1. 30- (m 3 (s,_3H),
6 mlt(t@n 3Pf|) 3 (%hwr@ém%étmeﬁh%myl& 1of 1aS )5aR)-1,1,2-trimethyl-

10’1%%555%%@1(4@%9{@(c?cl%FJBQ[Q]BSH%QIén -yl)%tjop%ﬁoﬁgﬁ)?ﬁ% mg, 1.01

mndolHar tamanahym mL3-|$ Itneafecymh mwaa{z&bnagt atowpd) mhid-tne mixture
ropenone (2.5 1% nmol ) and _Pd/ mgf
isnStised Holt for {3 M uyd%rna R He20 A nleﬁUée 48i Hﬁeé%d,athe filtrate is
2 r
Plangaet’ T i, 3P PR Bl o eI f LS sam)1 1.2
pimoethgk1 18 ﬁgﬁaﬁéhrmdng-mla}nyslopnocm[zgpbntalleut d+yd)-pviopan-1-one

(370 mg) as a brown resin; LC-MS: tg = 1.13 min, [M+1]* = 369.29.

.55 g) as a green powder;
= 367.25; 1H NWR

1H), 7.28 (s, 2H)

- 1H), 3.1 2 (dd, J

Intermediate 27

A solution of (1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pen-talen-4-yl)-ethanone (890 mg, 4.04 mmol) and 3,5-diethyl-4-
hydroxy-benzaldehyde (900 mg, 5.05 mmol, Lit: G. Trapani, A. Latrofa, M. Franco,
C. Altomare, E. Sanna, M. Usal, G. Biggio, G. Liso J. Med. Chem. 41 (1998) 1846-
1854; G. G. Ecke, J. P. Napolitano, A. H. Bilbey, A. J. Kolka, J. Org. Chem. 22
(1957) 639-642) in ethanol (7.5 mL) and 5 N HCI in isopropanol (2.5 mL) is stirred
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heptane: EA 4:1 to give
3-(3-et hyl -4- hydr oxy-5-net hyl phenyl)-1 -((1 aS,5aR)-1

WO 206/1®633 ri nethyl -1 |, 1 PCT/IB2006/050853

a, 5, ba-tetrahydro-3-thi a-cycl qpropa[ a] pental en-4-yl)-p
ropan-1 -one (2.20 g) as a yellowoil; LGM: tR = 1.
13 min, [M1l ]+ = 369.25; 1HNI\/R(CDCIS) : d 6.84 (s,

800 o129, (e o, Bhyed i ERaléshy iy gy The sovns
of the grgan@HayerlisEvapolateg@sthemesiide, is DissdIVad inJethafolgtreated with

Rouc {2fla g b7 Feiiastisiriaptibu S 16wy LERA Flrempdanidure is
fii%er88, the Hfrate ﬂm&ncéﬁﬂa{edla@ tﬁé%ruée rﬁréductlls purified by CC on

,2-trimethyl-1 , 1 a,5,5a-tetrahydro-3-thiacyc

sifipe gehleliing yith-kemanelrd 82 to @lvels 6, Enﬁwrtbylﬂnh}?drogy [phenyl) 1-

(SR T Lo B 788 R el B o bR PR bentaten-4-y)-

ppaint DNk 1 D5 git ela wellbw dilet ByMSether . eBahinydeq wi3ss.25.

al: 1 mxtue of 1 Nag. NaCH and sat. ag. NaHCO3

sol uti on, and wat er. The ag. phases are extracted with

FHtS rh}é/éﬁ?)% The conbi ned organic extracts are dried
and evaporated. The crude product is

el uti W t h hept ane: EA

‘\ £5- met hoxyphenyl ) -1

opf opal a] pent al en-4-yl ) -
-yellow foam LCG-Ms: tR =
ternediate 14 A m xture
8t hgxy- phenyl )-1 -((1

purlfled by CC on silica gel
7:3 to give 3-(3-chloro-4-hypd
-((1 aS,5aR)- 1, 1 ,2-trinmedhy
la, 5, ba- tetrahydro 3 thia-cy
propenone (4.24 g) as a gpe®
1. 12 min, [M1]+ = 389.07.
of 3-(3-chl oro-4-hydroxy-5-
aS,5aR)-1 , 1 ,2- trinethyl-
la, 5, ba-tetrahydro- 3-t hi a- cych\gpyopa[ a] pent al en-4-yl ) -
propenone (4.24 OH

A solution of (1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pen-talen-4-yl)-ethanone (606 mg, 2.75 mmol) and 2,6-diemthyl-4-
hydroxybenzaldehyde (680 mg, 4.5 mmol) in ethanol (9 mL) and 5 N HCI in
isopropanol (9 mL) is stirred at rt for 60 min. The mixture is diluted with ice/water
(100 mL) and sat. ag. NaHCO3 (40 mL), the pH is adjusted to pH 10 by adding 2 N
ag. NaOH, and extracted with diethyl ether. The organic extract is dried over

Na,SO4 and the solvent is removed in vacuo to give crude 3-(4-hydroxy-2,6-
dimethyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propenone (930 mq) as a dark green solid; LC-MS: tg
= 1.09 min, [M+1]" = 353.26.

Intermediate 29
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g, 10.9 mml) and Pd/C (800 ng, 10% Pd) in ethanol (50
m ) and THF (50 m ) is stirred at rt for 7 h under

WMH2006/10063%5 bar). The mixture is filtered, the PCT/AIB2806050853

i sevaporated and the crude prqguct is purified by CC
on silica gel eluting with heptane: EA 1: 1 to give
3-(3-chl or o- 4- hydr oxy- 5- met hoxy- phenyl )-1 -((1
aS,5aR)- 1, 1 ,2-tri nethyl- 1,

a, 5, 5a-tetrahydro-3-thia-cyc|opra@i[ a] pental en-4-yl)-p
ropan-1 - one (3.1 5 g) as ¢ VBl Ndow foamp LC-MS: tR =
1. 10 mn, [M- 1 ]+ = 391 . \H H NVR (CDCI3) : d
6.80 (d, J = 1.8 Hz, 1l—|),O , 4 = 1.8 Hz, 1H),
5.68 (s, 1H), 3.87 (s, 3H), 3.05-2.85 (m 5H), 2.77
(d, J = 18.8 Hz, 1H), 2.38 8% , 1.92-1 .85 (m
2H, 1. 11 (s, 3H), 0.70 (s, Internmedi ate 15 A
sol ution of 3, 5-di nmethoxy-4-1 /
ng, 2.84 mml) and ( 1aS,5aR)-T gL , 1 ,2-trinethyl-
, 1 a, 5, 5a-tetrahydro-3-thia-cycl opropa[ a] pent al en- 4-

N ) selutiamors ( 3q9-hygiroxd-2,6-aimalthylipheayhantl aSZaRH1,) ,2-trimethyl-

318, § BRI sy 3 FhiataNr oD B A PeB a4 FRragPna e B50 mg, 2.50
VHrﬁé'l H @fHéYlbl gf@ﬁfL %@e‘é@eﬂ‘ﬁﬂh"lﬂ’d/b 0b: m& 'T‘DW Pl ahd the mixture

sat ag sol uti on, wat er
‘shﬁlraeﬂ apm’afxzess4 aags emdeadt bar Wat Ahei retxrhtyne lstﬂﬁta'red Tiver celite, the

AOARrS: aBRiuear AbE” She oBfle PrBEuY TGq PHJTee BY prep. HPLO
P dfdx Akl 7S W 3h rﬁﬁPW@nf?OEﬁrﬂ 13) ttcS’ %%eac%térﬁtrﬁ’e in water

d| met hoxy- 4- hydr oxy- phenyl ) - aR) -1 ,
cantaimimgt Oy -% ,fodmia, HokH- ttet galwd&(ﬂ :Blydroxy 2 ,6- dlmethyl phenyl)-1-

R W LIRS ?ﬁgmﬁr%%a@?»eﬁ%len-ct-yn-
B®BpafSi-ohll (BOBR rh§Ped ¥ beigd résifbLEIMSI =108 rhih, [N} = 355.24;
'H NMR (CDCls): 8 6.52 (s, 2H), 4.57 (s br, 1H), 3.00-2.90 (m, 3H), 2.81-2.73 (m
3H), 2.38 (s, 3H), 2.28 (s, 6H), 1.90-1.86 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Example 1

a) At 5°C, a solution of allylbromide (5.64 g, 46.6 mmol) in THF (40 mL) is slowly
added to the Grignard reagent freshly prepared from 1,4-dibromobenzene (10.0 g,
42.4 mmol) and Mg-turnings (1.13 g, 46.6 mmol) in THF. The reaction mixture
becomes slightly warm and a fine precipitate forms. Upon completion of the
addition, the suspension is stirred at rt for 1 h before it is diluted with diethyl ether
and washed with two portions of 1 N ag. HCI and one portion of water. The wash
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7.04 (d, J = 15.2 Hz, 1%0 6.84 (s, 2H), 5.78 (s, 1H
3.95 (s, 6H), 3.1 2 (dd, J = 5.9, 18.8, 1H), 2.93 (d,

wQ 200648685 Hz, 1H), 2. 42 (s 3H), 1.98-1 .89 (nPCTH)20061050853
14 (s, 3H), 0.75 (s, 3H). Intgjgrediate 16A m xture of

3- (3, 5-di net hoxy- 4- hydr oxy-phenyl )-1 -((1 aS,5aR)-1 ,
1 ,2-trimethyl- 1, 1

SolBtioRs tﬁrﬁe’ %}Yr‘ébféoe tWBea \ﬁﬁt’r?' a’ieg@g d%ﬁﬁ]e?enlfk@ Srydnig! )egF}acts are

ropenone 200 10% P
comeétrieandried menMQS%dndHFapmted The @ruslelp'roé@btas pUl‘Ierd by CC

for.3.5 der . 5 ... The m re is

of siacae! dlY with eptanE& S p diie Tdlt ¥rolashgnzene (6.50 0)
pE aittduressipiri fied by CC on silica gel eluting with

heptane: EA 1: 1 to give

3-(3, 5-di net hoxy- 4- hydr oxy-phenyl)-1 -((1 aS, 5aR)-1 ,

9) pRANTERCLURL oo Brist 2R 1Y 8L Pag mmon ig aesang 60 mL s
reateds withp@s©, yE&2 aw, f@20 mh(éI)VB\IM(R =F 4M @4 118, 21 m[anland water

+ = 387,29: 1H NVR ( CDCl 3) 6 (s

1@.q)pro>g ®8 mk). e clegr gqluﬂgng@spﬁ?d@tbrt foz 23,I7 @gutegmyl h DCM (150

fnL?Jand asﬁédi cg\z\)\?pth 19% 19, %ﬁrlc At (ZX78mLS: TREDageous phase is
nt er medr at e sol ut’i'on

éxtcdndted dwibehyidin @@Meﬁ’hel cniglaymeeKtrabm)érmgorrﬁlrM inield)over MgSO4

an@ SaPoRTEn iR Suists poslict & BHIBELA oAb Sisa. ae! eluting with EA
gr\/%tﬁL ‘P)P@m() HC?/’Wpré gRe AMRbjo| | m4qt &T;)Ia%'an( al%smco)ourless oil;

appr ox. sopropano Is stirred
hE-VS: e 0282hn|nTHEI WK (@IIOIQW@SWM;@V(Y 4=.Q)I(mt Pbt), 7944-7.08 (m, 2H),

RSB <51 o -9y 1 Sho 4 e dd Do 128 (. 21, 1.90

gg agfed with diethyl ether. The conbined organic
xtractsare dried over MySO4 and evapor ated. The crude
product is suspended in

c) A solution of 3-(4-bromo-phenyl)-propane-1,2-diol (1.41 g, 6.10 mmol) and p-
toluenesulfonic acid (50 mg) in DMF (10 mL), 2,2-dimethoxypropane (10 mL) is
stirred at rt for 2 h. The reaction mixture is diluted with sat. ag. NaHCO3; (150 mL)
and extracted with diethyl ether (2x200 mL). The organic extracts are washed with
water (200 mL), dried over MgSO4 and evaporated to give 4-(4-bromo-benzyl)-2,2-
dimethyl-[1,3]dioxolane (1.57 g) as a pale brownish oil; LC-MS: tg = 1.00 min.

d) At -78°C buthyllithium (3.98 mL, 6.37 mmol, 1.6 M solution in hexanes) is
added to a solution of 4-(4-bromo-benzyl)-2,2-dimethyl-[1,3]dioxolane (1.57 g,
5.79 mmol) in THF (50 mL). The reaction mixture is stirred at -78°C for 2 h before
DMF is slowly added (2.12 g, 28.95 mmol). Stirring is continued for 30 min at -
78°C, then at rt for 1 h. The mixture is diluted with diethyl ether (200 mL) and
washed with sat. ag. NaHCO3; and water. The organic layer is dried over MgSQO4
and evaporated to leave 4-(2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-benzaldehyde
(1.29 g) as a pale brownish oil; LC-MS: tg = 0.87 min; '"H NMR (CDCls): § 9.98 (s,
1H), 7.84-7.79 (m, 2H), 7.47-7.37 (m, 2H), 4.35 (p, J = 6.4 Hz, 1H), 4.02 (dd, J =
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met hanol, stirred at rt for 15 mn, filtered, washed
w th additional nmethanol and dried to give

W@2(gAetBDr o- 4- hydr oxy- phenyl )-1 -((1 aS, 5aR) - RCT/IBR006/050853

,2-trimethyl- 1, 1
a 5, 5a- tetrahydro 3-thia-cycl opropa[ a] pent al en-4-yl) -
ropenone (968 ng) as a yell ow powder; LC-MS: tR = 1. 1

69“8”2 Hﬂ\/ﬁ%f 8.65 &ﬁ ﬁﬁ 7. %F@Pﬂg/ﬁz(W:?m (o8, §- 99(%0'1451’ Hz, 1H),

291)5(da mz_ssaH)s 56|-|251I-d@l, 1.448s238)), HZSMH)SHB 80 (dd, J
= 2.3, 8.2 Hz, 1H), 5.63 (s, 1H), 3.1 2 (dd, J = 5.2,
18.8 Hz, 1H), 2.93 (d, J = 18.8 Hz, 1H), 2.42 (s, 3H),

é) A7 sdIutiS of - gzﬁtl)duméthyl% BElO)@J‘Iﬁn-M&I%tKyﬁ)—b@r‘rﬁaldehyde (264 mg,

I ntermedi ate A mxture o _ _
8.2 2- dhMéh)o- 4-anddr oxiap ey )y (111,2¢timeilsyIsla Ry, 515a-tetrahydro-3-thia-

ofcibpoBEl b Ren:Ay P inafomd (B8 Q- 1.0 mmal in gthangl (5 mL) and

ap@t%xﬁ'ﬁﬂ*l)H@hm |E’db|@p@ﬁ60|sn§|rretﬂ% Rdbr i18 retthéﬁ(dt 5(04’0 for 4 h. The
and THF is stirred at rt for und

qi@r‘k( grfenSScH'dTi“)n 'Sl'ﬁ@-’_tﬁ‘ij)%‘l”m water and extragted Wée¢ |t'm€rSaW8h EA. The
d

g@aa’cfg%%tgdargm?émfd W‘Ilj# Iﬁrllqrgar ?derébt &Aérsﬁf?@t(% gﬁc\:i/ ?Oasgrated. The

8rude- proUUdrle-pdlmlhgd rbnyx@Crxheslyd:a gl elUting amhbladdtaneEALT:4 to give 3-

&fgé%é%% SRR BT (A S A 2B e .50
bé@ oiglthi%D&e%d@pa[‘aﬁaentélenwy?]dﬂepérﬂ\@rﬂe 123&0@23&38% Lellow oil;

LG M$ taaowermmmn]*a 663(3de J =23, 8.2 H, 1H),

4.80 (s, 1H), 3.08-2.90 (m 2H), 2.78 (d, J = 18.8 Hz,

1H), 2.37 (s, 3H), 1.92-1 .84 (m 2H), 1. 10 (s, 3H),

0. 1 txturd) of 3-[4-((2S/R)-2,3-dihydroxy-propyl)-phenyl]-1-((1aS,5aR)-1,1,2-

trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (230
mg, 0.60 mmol) and Pd/C (40 mg, 10% Pd) in ethanol (5 mL) and THF (5 mL) is
stirred at rt for 5 h under Hx (1.5 bar). The mixture is filtered, the filtrate is
evaporated and the crude product is purified by CC on silica gel eluting with
heptane:EA 1:4 followed by prep. HPLC to give 3-[4-((2S/R)-2,3-dihydroxy-
propyl)-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-
pala]pentalen-4-yl)-propan-1-one (60 mg) as a pale yellow resin; LC-MS: tg = 0.99
min, [M+1]* = 385.29; '"H NMR (CDCls): § 7.22-7.10 (m, 4H), 3.97-3.88 (m, 1H),
3.70 (dd, J = 2.9, 10.6 Hz, 1H), 3.53 (dd, J = 7.0, 11.1 Hz, 1H), 3.05-2.90 (m, 6H),
2.82-2.67 (m, 2H), 2.37 (s, 3H), 2.00 (s br, 1H), 1.92-1.85 (m, 2H), 1.10 (s, 3H),
0.70 (s, 3H).

Examples 2to 11
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I nternmedi ate 19A sol ution of
4- hydr oxy- 2- met hoxybenzal dehyd ( 1 .55 g, 10.2 mol),

w@20aH®aR) -1 - ( 1, 1 ,2-trinmethyl-1, 1 PCT/IB2006/050853

a, 5, ba-t et rahydr o- 3- th|a cycl(ygopa[a] pental en-4-yl)-e
thanone ( 1 .50 g, 6.81 nmml), NaOH ( 1 0.4 g, 259
mol ) in msthanol (50 M ) is stirred at 75 C for 3 h.
The reaction mxture is diluted with water and the pH
is adjusted to pH 8 with 1\ N ag@'HCl and sat. aq.
NaHCO 3 sol ution. The m x¢UrE IS extracted with
di ethyl ether (3x200 m ). organi c extracts are
washed with water (2x1 ), dried over \ygS&™ and
evapor ated. The crude prod is purified by CC on
silica gel eluting wth hegtane: EA 7:3 to give
3- (4- hydr oxy- 2- met hoxy- phen 1- ((1 aS,5aR)-1, 1
,2-trimethyl -1 , 1 D
a, 5, ba-t et rahydro- 3-t hi a- cycFopgopal a] pent al en-4-yl) -
propenone (2.23 g) as a yellow foam-A.CGMS: tR = 1.06
mn, [Mrl ]+ = 355.26. Internediate 20 A m xture of
3- (4- hydr oxy- 2- met hoxy- phenyl)-1 -((1 aS,5aR)-1 , 1
apAt mlxtatd‘lmf#fbrmyl cmlqamlc acid (2.82 g, 16.0 mrr;ol) and Pd/C (350 mg,
atetray thia-c ropa ental en-4-vy
0% Rahe eag! 20 mig %ﬁPéﬁdSmﬁt Shioochgl i seabhunder 1.0
t h I ) [ r .
? ar ﬁ§ ’Eﬁ‘%’ ﬁeéé‘?%dlh?}t%{@g fitdr §& %{%de”ﬂh% f)'(ﬂrﬁtrezﬂs,é @%r&gg é[ give 3-(4
hyrdroﬁ(yﬂnetraﬂ@heeylemapmoamealcldnﬁ 18 @) audecpoodess oils LC-MS: tg =
Q%flfled by CC on silica gel eluting wth heptane: EA
T8 gi ve 3- (4- hydroxy- 2- rret hoxy- phenyl)-1 -((1
aS,5aR) -1, 1 ,2-trimethyl-1, 1 a,5, 5atetrahydro-
3-thia-cycl opropa al pental en-4-yl)-propan-1 -one ( 1
baIo@ suspensian of Lkﬂlldo(*sﬁﬁ;mq, mmad) s THR(25 mlym solution of 3-

nggi_‘%) %ﬁhyT@%%Bylfﬁroéynlc%&%s@ 43) :ﬁ'%gao‘ﬂ 'EI‘-JlF 20 mL) is

ddded &itBirt2, mth)I'he“regaltlﬁ miktdre i$ stifedsat 7T, for 80 min before it is
3.04-2.88 (m K? 78 (d, J 18.8 Hz, 1H), 2.37 (s
’gegltedlw@@sat aqg. I-|4CI solution (10 mL) The suspension is filtered over celite,

the filtrate is diluted with water (200 mL) and extracted with diethyl ether (2x75

mL) followed by EA (2x75 mL). The organic extracts are combined, dried over

Na,SO4 and evaporated to leave 3-(4-hydroxymethyl-phenyl)-propan-1-ol (0.51 g)

as a colourless oil; tr = 0.61 min.

c) A solution of 3-(4-hydroxymethyl-phenyl)-propan-1-ol (500 mg, 3 mmol) in
ethanol (40 mL) is treated with MnO,. The suspension is stirred at 80°C for 5 h
before it is filtered and evaporated to give 4-(3-hydroxy-propyl)-benzaldehyde (470
mg) as a brownish oil; LC-MS: tg = 0.71 min; '"H NMR (CDCls): & 9.97 (s, 1H), 7.81
(d,d = 7.6 Hz, 2H), 7.36 (d, J = 7.6 Hz, 2H), 3.69 (t, J = 6.1 Hz, 2H), 2.80 (t, J =
7.6 Hz, 2H), 1.97-1.85 (m, 2H).

d) A solution of 4-(3-hydroxy-propyl)-benzaldehyde (713 mg, 4.0 mmol),
(1aS,5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-
yl)-ethanone (440 mg, 2.0 mmol), KOH (2.8 g, 50 mmol) in methanol (35 mL) is
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1
s
wo pebhgledhenzal dehyde
2

1.84 (m 2H), 1.

1 3H), 0.70 (s, 3H).
Internediate 2 1 A so

(s,

[ ution of S-chloro”-hydroxy-

(341 ng, 2.00 nmol) and PCWIB2006/050853
aS, 5aR)-1 -(1, 1 ,62-trimethylggl , 1
a, 5, ba-tetrahydro- 3-thi a-cycl opropal a] pen-tal en- 4-
yl)-ethanone (220 ng, 1.00 mmol) in ethanol (6 mM )

§ﬂ¢ec§)a§7ﬁ1"c f6PNG,, ctién fftlix Ur8s dlufeld Wik wief&Rd acidified by

n at 50C orlh The da rown solution iIs
addmgébleaq Gl dhermixtureds extraoted)twicedwitk p2C kil Hte biganic extracts

R Bamblnedt, chepr et \aestidh Bh Sabaritetly 60 soide, PRaqct is purified

\‘é‘p@é tHPQCVﬂNﬁters Xterra MS18 30x75mm, 10 to 95 % acetonitrile in water
chl oro-4 dr oxy-5- nmet hyl - phenyl )-1 -((1 aS,5aR)-1

cor:Ltalrmng ﬂlﬁ%tfﬁwmmd)ltoawse 8dlt/Brhnisljxopropyl)-phenyl-1-((1aS,5aR)-

T ST et S TeRERAo TRty o RRERR e 3 Blopenone

£250)) rﬁ@?}ab@tpﬁaIMH@\NQHZZCﬁM& ¥ 4riet @hin, [M+1J = 367.21.
3-(3-chl or o- 4- hydr oxy-5- net hyl - phenyl )-1 - ((1
aS,5aR) -1, 1 ,2-trinmethyl- 1, 1

h
B A0SR SIS ARBIA N3RS ) Brmetny.
PdR,5, Ba&eﬂnalnydro((ﬁ’hma g_)/cloprcma[a]pfed’fe?én ngyl)‘ p{]opMoh? U(H?Qr mg, 0.50
H2 1. T t I ere r
e, B 200 imgr 10D BHLAE elffasiatis SHESH AT R, Wil T aim He. The
F?Ja%ﬁon "r'ﬁ’kﬁjr(epgefﬂ@m%d%'éaﬂltré% S @9a;56f‘a{éa to1 |\,‘é‘TBé4Q3-hydroxy-

to 95% acetonitrile in water containing 0.5 orm
peapy))-plenyilvie ((3abHathit bil 2-tingtbly bk asb,5a- tetrahydro -3-thia-

SediorBlipLibishd YhinPRadI g (tarmof a5'd BEleVeiow sil; tc-ms: ta
a]mwhahgm_,élﬂyL)mqpan 1 -one ( 170 g) as brownish
resin R=1 12 mn, [I\/Hrl]+:375.24; 1H

NWVR (CDCI3) : d 7.01 (d, J = 2.3 Hz, 1H), 6.89 8d, J =

8 3A solution of 3-[4-(3-hydroxy-propyl)-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (147 mg,
0.40 mmol), DIPEA (0.11 mL, 0.642 mmol) in DCM (5 mL) is treated with methane
sulfonylchloride (40 uL, 0.481 mmol) at 0°C. The solution is stirred at 0°C for 30
min, then at rt for 1 h before it is diluted with DCM and washed with 0.1 N ag.
NaOH solution, followed by 10% aq. citric acid solution. The organic layer is
separated, dried over Na;SO4 and evaporated to give methanesulfonic acid 3-{4-
[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpenta

len-4-yl)-propyl]-phenyl}-propy! ester (176 mg) as a colourless oil; LC-MS: tg =
1.14 min, [M+1]" = 447.25.

g) A solution of 3-{4-[3-ox0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalen-4-yl)-propyl]-phenyl}-propyl ester (5 mg, 11 umol),
DIPEA (12 pL, 11 umol) and the appropriate amine (56 pmol) in DMF (0.5 mL) is
shaken at 75°C for 7 h. In the case of Examples 10 and 11 water (0.25 mL) and
DMSO (0.5 mL) is added to the reaction mixture. The reaction mixture is diluted



Hz, 1H), 5.45 (s, 1H), 3.02-2.85 (m 5H), 2.77 (d, J =
18.8 Hz, 1H), 2.38 (s, 3H), 2.24 (s, 3H), 1.91 - 1 .87
W@ 2906260635 0. 70 (s, 6H). Internediate 23 A sol up¢DIB2066/((50853
laS,5aR)-1 -(1, 1 ,2-trineth 1,1
a, 5, ba-tetrahydro- 3-thiacycl opropa|
a] pen-tal en-4- yI) et hanone (440 ng, 2.0 nmol) and
sk | 9~ \ h
mﬂ&?ﬁ'ﬁ ag:{ ><) AR gﬂ%fn wr}ﬂé%n F&dﬂn%cg gg%gg& Symhetry C18

qaxa) rrtm 5 amst1|0 terS% acetoﬁmmlegﬁ water @odtdimeg GbYAmr@ic acid) to

for

96 tPr?_)deﬁ'ﬁ%d PHpduciz,as Qalaedss
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B A0

with icel/water

\satqShe pH s

fisht
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et
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e (465 ng, 1.25
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ethanol (12 m

H>. Thelnm xture
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0.79 411.33

11

0.96 454.43

10

11

0.95 466.40

11

11

0.91 466.38
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75 x 30 mMm 1D, 10 mm 10 to 95% acetonitrile in water
containing 0.5%formc acid) to give

W@2{08A6d68Dr 0- 4- hydr oxy- 5- met hoxy- phenyl ) -1 - ( (RCT/IB2006/050853

aS,5aR)-1, 1 ,2- trimethyl-
la, 5, 5a-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -
propan 1 -one (21 0 ng) as a beige resin; LCGMs tR =

) 06Am %O%[’[I%‘ill]o:f 13§§5%?2--1L{ﬂt19mﬁﬁie?ﬁﬁ-12$aé 5Ptditdr9Bro-3-thia-

aycﬁo@@paa]pamtﬁww)te’thangm opr(ﬁ@@[ mg, 2.72 mmol) and

B Rg s Ravello aindaR il mhiei i fa’ (REE L GigRprox. 6 N HCI

m"@bbro‘p@tnét teame) id Stirfdd ataﬂq!or51 é&NhHEUrthér 6 SPRCPRARBBPropanol (5 mL)
(2 is stirred at rt for 35 mn. The mxture is

@ a@d@hamﬂ tstirringepivdteedarkesp ution neoriinuedagf. rt Ker-ebd. (Trhe reaction

R By Muftf HsthToihg: Efag ik Yelled shliEset, aq. Narcos

syutiast follswadi ey oxger. NIRSOrgic t hieaskolivedtied sover MgSO, and
renmoved | n_vacuo. The crude product is_purified by

QY%?PraW_CTfQ@h@HQﬁEH@@URHU‘é pedfied 4y | §F) qh)cqngel 1@juting with

opcet gy tr g 2%
Rt o e 5 Py T oy - SRS T B bty -1 12550
te(tr(a:hydB) SdRp- dyc,lopropﬁ[ai]pentmehwyk) plopényl] benzaldehyde (336 mg) as
5a-tetrahydro- 3-thia-cycl opropaﬁj}g] pental eny -£\¥ ll-{
ﬁrXf-B'@WoH@W@?fb bCrM§3 & =a 0o Min s BYl# i@Wg’t ikl NMR (CDCls): 8

] t ol ut i
wo? {éll 1%?@%€7§§@ ? |ms’tglrgb fr7ph ny ) ﬁS?(? S8 Hz, 1H),
3345@k) J1= 5.9, 1,828 tHa, ret)h 2195 (M, J1= 18.8 Hz, 1H), 2.44 (s, 3H), 2.00-1.91
a cycl opropal a] pent al en-4-yl)-p
?er%’ﬁbn % %8%{? in ethanol ( 15 m ) is
treated with Pd/ C (250 nyg, 10%Pd) and the mxture is

stirred at rt for 36 h under 1 bar H2. The m xture is
b) 1A suspengibre dfi 4{3-ake-3-1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-

thia-cyclopropa[a]pentalen-4-yl)-propenyl]-benzaldehyde (50 mg, 0.15 mmol),
azetidine-3-carboxylic acid (19 mg, 0.19 mmol) and NaHB(OAc); (94 mg, 0.45
mmol) in acetonitrile (3 mL) is stirred at rt for 4 h before methanol (1 mL) is added.
The clear solution is stirred for 5 min, diluted with water and extracted four times
with  DCM. The combinded organic extracts are dried over MgSO. and
evaporated. The obtained resin is dissolved in ethanol (5 mL) and THF (5 mL) and
treated with a suspension of Pd/C (20 mg, 10% Pd) in ethanol (2 mL). The mixture
is stirred at rt for 22 h under 1.5 bar H,. The reaction mixture is filtered and the
filtrate is evaporated. The crude product is purified by chromatography on prep.
TLC-plates (DCM containing 20% of methanol) to give 1-{4-[3-0x0-3-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-
benzyl}-azetidine-3-carboxylic acid (24 mg) as a beige foam; LC-MS: tg = 0.87
min, [M+1]" = 424.24; '"H NMR (CDCls): § 7.30-7.16 (m, 4H), 4.02-3.70 (m br, 7H),
3.28-3.18 (m, 1H), 3.04-2.90 (m, 3H), 2.76 (d, J = 18.8 Hz, 1H), 2.36 (s, 3H), 1.90-
1.84 (m, 2H), 1.10 8s, 3H), 0.68 (s, 3H).

Examples 13to 23
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evaproated to give
3- (4- hydroxy-2, 3, 5-tri nmet hyl - phenyl )-1 -((1 aS,5aR)-1

WO 206/1®633 ri met hyl -1 | PCT/IB2006/050853

la, 5, ba- tetrahydro 3-thi a-cyclgypropal a] pent al en-4-yl) -
propan-1 -one (370 ng) as a brown resin; LC-MS: tR =
1. 13 mn, [M1 ]+ = 369. 29. Intermedlate 27 A
sol ution of ( laS,5aR)-1 -(1, 1,,2-trinethyl-1, 1
a, 5, ba-tetrahydro- 3-t hi acygl opr.@a[

d ng, 4.04 nmol) and
3, 5-di et hyl -4- hydroxy-be ¢hyde (900 ng, 5.05
mml, Lit: G Trapani, atrofa, M Franco, C
Altomare, E. Sanna, M , G Biggio, G Liso J.
Med. Chem 4 1 ( 1998) 184&- 1854; G G Ecke, J. P.
Napolitano, A H Bilbey, A Kol ka, J. Og. Chem
22 (1 957) 639-642) in ethg (7.5 mM_) and 5 N HC
in isopropanol (2.5 m_) is redat rt for 72 h. The
m xture is diluted wwth EA and is Washed with water.
The sovent of the organic layer isoevaporated, the
residue is %SS; ved in e hanol treated w

d/
#hdo SRYTION0Th P TYREOStTE PUEP BRI POGIOT® fw'cfrﬁg%q (%‘1984-0 mmol,
BEm fo 2 ai‘ﬁ] é'ﬂhéngr %g' Ldéefréét% »with R i\’{s@t ﬁlg' %yo mmol) and the

conc ed an product 1s pu
tesudting suspgalsiosl |atst|rr@dvatt80°6efpr dBeh.Baher partighvad MnO- (500 mg,

27( 5%[8' el Béé' d arpygtlr% BREMhled at ddC 7 28Rs 1rhe tixture is

ﬁlte’?eéaarﬁ&tth@mdﬁét% & bhhgoraysd epr [Cﬁ]@ﬁﬂh@"l 9Heﬁy|¥B)oplon|c acid

propan-1 -one ( 1 .05 g) as a yellow oil
(BOOIBgNEA A hrowr] solid; BEIVSS tr + 0k &2 miai at e 28 A sol ution
of ( laS,5aR)-1 -(1, 1 ,2-trinmethyl-1, 1

a, 5, ba-tetrahydro- 3-thi acycl opropal

ipAnsbmJtuen 4)fyt3)(4a°bha;n|0pmr(y@2@omm@ dédmiod2 and 0.80 mmol),
| -4- hydroxybenzal de (680 , 4.5

nmo
(1@Saﬁﬁlghar (192ﬁ1|m)9tm411—d a,85a9cketra ydro -3-thia- cyclopropa[a]pe)ntalen 4-
yl)-ethanone (176 mg, 0.80 mmol), KOH (2.8 g, 50 mmol) in methanol (25 mL) is

stirred at 70°C for 1 h. The reaction mixture is diluted with water (400 mL) and
acidified by adding 2 N ag. HCI. The mixture is extracted twice with DCM, the
organic extracts are combined, dried over Na,SO, and evaporated. The crude
product is purified by prep. HPLC (Waters Xterra MS18 30x75mm, 10 to 95 %
acetonitrile in water containing 0.5% formic acid) to give 3-{4-[3-o0x0-3-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propenyl]-
phenyl}-propionic acid (125 mg) as yellow resin; LC-MS: tg = 1.07 min, [M+1]" =
381.18.

c) A mixture of 3-{4-[3-ox0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalen-4-yl)-propenyl]-phenyl}-propionic acid (121 mg, 0.32
mmol), Pd/C (40 mg, 10% Pd) in ethanol (8 mL) is stirred at rt under 1 bar H,. The
reaction mixture is filtered, the filtrate is evaporated to give 3-{4-[3-ox0-3-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propyl]-phenyl}-propionic acid (120 mg) as a pale yellow oil; LC-MS: tg = 1.07 min,
[M+1]" = 383.17.
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and the crude product is purified by prep.

(Phenonenex Aqua, 75 x 30 mmID, 10 mm 10 to 95%

(A}

acetonitrte T water—comtainingr -5 9% form g acid)—to
g%\(%nége( 4- hydr oxp- 2, 6- di A€ phenyl ) - 1LC-Mp1
aS, baR)-|1 , 1,2-trimsthy|-&m0|1
a, 5, 5a- tlet r ahydr o- 3- t hi a-[cytl oBr bpafa| Pt aI eW*Zﬁlyl ) -
propan-1 -one (500 ng) as| a belge resin L =
1.083min, [ M1 ﬁ\le: 355. 24; 1134N|\/R(<1:{9é| 3) @8@3:22
(s, 2H); 4 57 'Qb br—1H), 1737 00-2190 §m 3H), 281
-2.18 (m ﬁ@&s(s 3H),12. 28 (s]1.08H), [1. 996131 84
(m 2||} 1 \o, oll}, 0—70 (3 \JH). EA(J.IIF.\! e—1 a) t
5C, 18 sql uti NH 6H-8Hsy! briom e (p. 64190 46.6 mte.32 i n
THE (4(\ nr‘i__) s—sl owl y

16 N(CHs), 12 1.12 410.25

17 Hn~-OH 12 1.00 426.30

18 J/\O/H 12 0.94 458.38

HN OH
19 HN NS0 12 1.11 468.35
20 HN/\n/OH 12 1.00 440.37
0
21 N:>—COOH 12 1.01 466.32
22 COOH 12 1.04 480.37
0
23 D—COOH 12 1.03 480.37

Examples 24 to 33
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15

20

25

added to the Gignard reagent freshly prepared from
1, 4-di bronobenzene ( 1 0.0 g, 42.4 mmol) and

woeposaewshgs (1 . 13 g, 46.6 mmol) in THF. TheCT/IB2006/050853

reaction mxture beconmes slighgdy warmand a fine
precipitate fornms. Upon conpletion of the addition,
the suspension is stirred at rt for 1 h before it is
diluted with diethyl ether and washed with two
portions of 1 N aqg. HCl and)one pgftion of water. The
washsol utions are extracted/tw c¥ with diethyl ether.
The organic extracts are cofiygfFne dried over MgSO4
and evaporated. The crudeO oduct is purified by CC on
silica gel eluting wth heptne:EA 9:1 to give

b) A solution of i -allyl- 4

by-okp- benzene (2.0 g, 16.2
nmmol) in acetone (60 M ) is ted with GO4 (52 ng,
0.20 mmol ), NMO ( 1 .44 g, 12.°2

1ok ) and wat er
(approx. 0.3 ml ). The clear soluyfion is stirred at rt

for 2 h, diluted with DCM ( 150 m and washed tw ce

) Arsom%na@f A-torbnyil-beagoid AcRX TR0 g, BIos meedy 1 abBaR)-1-(1,1,2-
is extracted twice wwth DCM The organi c extracts are
Eoneinnkt | adh radetrrvdrarsshie- QWOEKP&&E@]B?@@'GHT%’ cgthagaone (850

@gélrf\}@ogu?\lfkg rr@hﬁgn?p)éyrﬂg% |9\eljl1 ﬂ{za‘hyl ?O%gﬁls stirred at

6810 g¢r ash.aAnathepgiortioh aird-esmybbenzhiC- Aded ( nn:mg 266 mmol) is

ﬂﬁjé‘%?ﬁ‘d @gRg& @y& pp@g f’Z@é@%%{é)@ glye(rggét#b r%n4xture iS diluted with

§|e§5yI ?etHch (200 At). ard ashédbith % Zd) ,C|ﬂ=r0990|£issd?ut1on followed by
A sol utlon of 3-(4-brono- en% propane-1
&Eﬁt e

watetn 25 e (organia phgse és dried amet Mg mmrgtﬂd‘ diheccrude product
%glpﬂ{lﬁ 5(9 tgp)C(l) on S|I|c(a geI elut?rig wn% ‘B(ﬁﬁt cor)ﬁyapnlné)aé]e/( methanol,

followed by crystallisation from methanol:water 1:1 to give 4-[3-0x0-3-((1aS,5aR)-

1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenyl]-
benzoic acid (780 mg) as beige yellow powder; LC-MS: tg = 1.06 min, [M+1]" =
353.03; '"H NMR (CDCls): & 8.13 (d, J = 8.2 Hz, 2H), 7.76 (d, J = 15.2 Hz, 1H),
7.68 (d, J =8.2 Hz, 2H), 7.29 8d, J = 15.8 Hz, 1H), 3.14 (dd, J = 5.9, 18.8 Hz, 1H),
2.96 (d, J = 18.8 Hz, 1H), 2.44 (s, 3H), 2.00-1.91 (m, 2H), 1.15 (s, 3H), 0.75 (s,
3H).

b) A mixture of 4-[3-ox0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propenyl]-benzoic acid (780 mg, 2.21 mmol), Pd/C
(250 mg, 10% Pd) in ethanol (50 mL) and THF (10 mL) is stirred at rt for 2 h under
1.5 bar Ho. The reaction mixture is filtered, the filtrate is evaporated and the crude
product is purified by CC on silica gel eluting with EA to give 4-[3-0x0-3-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propyl]-benzoic acid (751 mg) as a colourless foam; LC-MS: tg = 1.04 min, [M+1]"
= 355.08; '"H NMR (CDCls): & 8.02 (d, J = 7.6 Hz, 2H), 7.32 8d, J = 7.6 Hz, 2H),
3.12-2.90 (m, 5H), 2.77 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 1.92-1.86 (m, 2H), 1.11
(s, 3H), 0.69 (s, 3H).



stirred at rt for 2 h. The reaction m xture is diluted
wWth sat. ag. NaHCO3 ( 150 ml ) and extracted wth
walt@shgde3et her (2x200 ml _). The organi c ext r aceGI/H2006/050853

washed with water (200 m ), i ed over MgS&4 and
evaporated to give 4-(4-brono-benzyl)-2,2- dinmethyl-[1
,3]dioxolane ( 1 .57 g) as a pale brownish oil; LC M

tR=1.00 mn. d At -78C buthyllithium (3.98 m _,
6.37 mmol, 1.6 Msolution in hexanes) is added to a
spAusolatiomfof #4-[340x0-8niht &2H2iR))1- Q,zzrimeMeylhyna[_Sﬁa tetrahydro-3-thia-

cuhPealaPsntien-+3Dalpprihentot Asi fhmep 16 gebly BBEWSE mg, 15

Fn921
léont%: %Rl(,l&e forqu&r’n Erpgl %gﬁgﬁe%hg}?e §Pb Jgr%?e ?ﬁ“':]%é?’o pmol).

5 Whatreaetlorsrmlb(thm SCbtwdmatdntéomylh btfoes it(i2 @uted) wanfacetlc acid (0.2
wash and water. The orﬁ%l
Tk Gl e AUBGE by rRB COOP Lo teis Xteit @ M1 5. i 20 mm 1D, 5 m,
( | 50 . .
PG S5 RS o et BemanR Q% foric 3gic fo glve the desired
paicﬁctymolshrlesaé tyobGHib&test R = O. 87 mn; 1H NMR
(cDCI3) : d 9.98 (s, 1H), 7.84-7.79 (m 2H), 7.47-7.37
(m 2H), 4.35 (p, J = 6.4 Hz, 1H), 402(dd J—5.9,
8.2 Hz, 11Hy, 365 (dd, J " 04—(dd,
J%argﬁlg 14.1 Hz 1H), 2. 9031%33% J = 5. 9'fE "éss
1H9, 1.44 8s, 3 .36 (|Squrd e) ut i
4- (2, 2- di et hyl - {urhbl) tA(”c‘?‘l) OPMJS"]
3] di, oxdl an-4-y thyl) - benz dehyde 64 ng, L
gj‘ and ( 1ashg§R) 1 - 1ag1 L R-tri e hyl -13,]54522
a, b, ba-tjetranydro- 3-t hi acyCI opropaj
a] p&ht al len- 4)"1“7' (@ihanone (2 ng, 11®6mol) i368.15
ethanot— (5 M and—approx. 6 N HC— S0 '
sti PBed |at rNH‘6Hz@8‘Ish thenl@t H0OC @7 4 h. T8 tdhrk
Ny non | 't Ai l 1t adl vt h vamt Ay AnA AV rAAt AA
\‘:jl CCTT1 Q 1 ull UII I Q UI LI %LY CU V\ll Tl VVEAU TT AT’y CATT AU TCTU
threg tijmeNMICH,GACH e |or g c| ext 1A s ar e 3gsstred
wi-th brine dried over MJSO4 andl evaporated. The
28 NH-CH(CHs): 15 1.09 396.18
29 i ~OH 15 0.97 398.13
30 J/\O/H 15 0.92 428.23
HN OH
31 N~ NH2 15 0.83 397.14
32 HN SN0 15 1.09 440.25
33 IV 15 0.97 412.16
0
10

Examples 34 to 36
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crude product is purified by CC on silica gel eluting
Wi th heptane: EA 1:4 to give 3-

WQ 2006(168R) - 2, 3- di hydr oxy- pr opyI ) - phenyl ] -1 - (¥dI/1B2006/050853

aS, 5aR)-1 , 1 ,2-trimethyl-1 56 a,5,5atetrahydro-
3-thi a-cycl opropal a] pent al en- Z?yl) propenone (230 nm)
as a yellowoil; LGMs: tR=0.99 mn, [Ml ]+ =
383.31 . f) A mixture of
3-[4-((2S/'R) - 2, 3-di hydr oxy- py.op
aS,5aR)-1 , 1 ,2- trinmethylgTs
a, 5, ba- tetrahydro 3-thi a- cycsp pa[a] pental en-4-yl)-p
ropenone (230 ng, 0.60 Y and Pd/C (40 nmg, 10% Pd)
in ethanol (5 mM_) and THF (3 m ) is stirred at rt
for 5 h under H2 ( 1 .5 bar){ The mxture is filtered,
the filtrate is evaporated any e crude product is
purified by CC on silica gel i ng with heptane: EA
1:4 followed by prep. HPLC to Y

3-[4-((2S/'R) - 2, 3-di hydroxypropyl ) phenyl]-1 -((1
aS, 5aR)-1 1 ,2-trinmethyl 1?a

[
a] pental en-4-yl)-propan-1 -one (60 ng) as a pale
Pel |solutiarsi npf LC3NB:hydRoxy-phédy ) +{(14veaR)-+, 5238mepgyl-1,1a,5,5a-

ﬁbaﬁvgro(]g[tm @ggyc:jopqroééé%pqrﬁalgny_é%m%arﬁg;? 3@5? ‘ng 20 pmol,
Fﬁm@at? %)Hﬁw fé@opza%gg??% @Q (dﬂﬂ)ﬁw’ 5‘; '\%@5@(725 ML) is treated
@ith, the. aﬂzpquBIat@@le|ﬁln@ apent 3H) eq.Eranglilesde bmmidie) oA methane

5‘1‘1@ ?e)C (*'@5'@3['?58% %?smsﬁaﬁ?rp,gﬁ%“ézrg%nm %’B%JEHP id purified by
ﬁ'zerE@L g‘g\éétet'ssxﬁn'ar I(/I‘San{g rrfnﬂr éﬁnhm'%’@r?/l e%“trlle in water

tion mxturels I ter and the f tra
csntaumg)t)aﬁ %dfdrmlcgamd B gite the desired product as colourless Iyophlllsate

eI g: AR BN q AaRr ppLoni ¢ acid (2.1 8 g) as a

phenyl] 1-((2

a, 5 5a-tet ;rahyblr o- 3-t hi a-cycl ’opr 0

Scale LC-MS
Example R
(umol) tr (min) [M+H]*
34 N(CHs)2 20 0.90 398.22
35 20 0.92 424.22
"
36 0 20 0.90 440.29
N

Examples 37 to 39
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0.62 mn. b) To a suspension of LiAIH4 ( 155 ng, 4.0
mol) in THF (25 nlL) a solution of 3-

W@ 200bit0leax y et hyl - phenyl ) - propi oni ¢ aci d (720 PQI/IBR0GH/050853

ml) in THF (20 nL) is addedggithin 2 min. The
resulting mxture is stirred at 70C for 80 mn before
it is treated with sat. aq. NH4C solution ( 10 niL).
The suspension is filtered qQver cefjjte, the filtrate
is diluted with water (200 ny @extracted with

di et hyl ether (2x75 nmL) fold’o py EA (2x75 mL). The
organi c extracts are conbi negs i ed over Na2SO4 and
evaporated to | eave 0

3- (4- hydr oxynet hyl - phenyl )- phopan-1 -ol (0.51 g) as a
colourless oil; tR=0.61 mgQ. c) A solution of

3- (4- hydr oxynet hyl - phenyl ) - pr 3 -ol (500 ng, 3
nmol) in ethanol (40 mL) is ted with MhQ2. The
suspension is stirred at 80C for \g h before it is
filtered and evaporated to give Kf

4- ( 3- hydr oxy- propyl ) - benzal dehydeN\( 470 ng) as a

brownish oil; LCGMS: tR = 0.71 m 1H NWR (CDCI3) : d

9.97 (s, 1H), 7.81 (d, J =7.6 Hz, 2H), 7.36 (d, J =

A 6 stlutieH) , ad. 6B-(4-hydroxy&-mettizyl-phidnyl)2.-§0abt5aR)-+1,2-trimethyl-

318 FoaReRordpohiy cudabEinaiibaatoty 43 giora o hng: (.8 mo. 20
(mbRSneéRedlate(4) in i'so'ﬁ)igoééﬂdﬁb@lmL and2 N ag._NaOH (0.25 mL) is

a, 5, ba-tetrahydro- 3-thia-cyclopropal a] penta -4-

fredqteet mathoblee (appdoprigte2alBylating) ageiiH(4 2@ gs &ldlorid®l bromide or

in, et hanol (.35 isstirred at.70C for The o

F@é@%ﬁUﬁ?@éfG}-ﬁ%r FHione &%%*e%herbﬂé ikl Pefy before it is
; | CI;lC(i\N U I Me Cc o

enurtlrﬁ&%gl\g/)lg pf?%be\l gﬁagl_ani C %t%§aﬁezﬁaar@sz:% |ﬁ:;ed, d?i E‘Qﬁ %0 to 95%

acetonitéiz SOwated centginingt@®8. % Themicr acld) fr gohecthei desired product as

g&gh];lclesesdlyophilisate in the form of a formic acid salt.

Scale LC-MS
Example R
(nmol) tr (min) [M+H]*
37 N(CHs)2 20 0.92 412.18
38 20 0.94 438.25
N
39 0 20 0.92 454.33
N

Examples 40to 48
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15

20

by prep. HPLC (Waters Xterra M5l 8 30x75mm 10 to 95 %
acetonitrile in water containing 0.5%formc acid) to

W@ R0oe/1®6p - ( 3- hydroxy propyl )-phenyl ]-1 -((1 as;HHRPI6/050853

1, 1 ,2-trimethyl-1, 1

a, 5, 5a- tetrahydro- 3 t hi a- cycl opropa[a] pental en-4-yl)-p
ropenone (250 ng) as a pale yellowoil; LGMs tR = 1.
10 mn, [Ml ]+ = 367.21 . . e) A m ture of

3-[4- (3- hydroxy-propyl)-phée -((1 aS,5aR) -1 , 1
,2-trimethyl- 1, 1 S 7
a, 5, 5a-t et rahydro- 3-t hi a- cyeFopf opa[ a] pental en-4-yl)-p
ropenone ( 183 ng, 0.50 ’ Pd/ C (200 ng, 10% Pd)
in ethanol is stirred at rtyunder 1 atm H2. The

evaporated to give 3-[4-(3-hydRexypropyl)- phenyl]-1
-((1 as,5aR) -1, 1 ,2-trinetd 1

a, 5, ba-tetrahydro- 3-thi acycl opropa[

a] pental en-4-yl)-propan-1 -one (;/150 ng) as a pale
yellowoil; LGMs tR=1.09 mnN\|Idkl ]+ = 369.1 0.
f) A solution of 3-[4-(3-hydroxy- propyl) phenyl]-1
-((1 aS,5aR)-1 , 1 ,2-trinethyl-

a, 5, 5a-t et rahydro- 3-t hi a- cycl opropal a] ent al en

abpé‘n soluiee (of 143 (4rljydiexytB-mesnyl;phenpeA - (32, 5?39t1,1,2p -trimethy-

B b A £ i e (75 o

e@zat el mt@fnerd’aé @)tmogompaa& (ionmL) ked &N aq If\laOHl(4 mL) is
hbeforelt is di DCM and vvashed w t.h

Hﬂateﬂa\@m §8|Cuhiqr8h¥drfrtﬁ (1%@%9 5.]?0%”52’ The an&tlaemlxture is stirred
ﬁggg&ﬂ‘s HMEn @ WA id BYREd Wit S é{@éﬁﬁf o h g he solvent is

and ‘evaporated to give rret anesu
Beridved Bnderoreglucéed m@s&i&@) The redidue-is puritedply-rep. HPLC (Waters

%’[erra f\lllé1 B r%‘%"éo mm IBI q%yﬁrlnopr ot%aéS 9] gcetonltrlle in water containing

0.5% formic acid) to give 3-(3-methyl-4-oxiranylmethoxy-phenyl)-1-

((1aS,5aR)1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-
propan-1-one (68 mg) as a pale brown oil; LC-MS: tg = 1.15 min, [M+1]" = 397.27.

b) A solution of 3-(3-methyl-4-oxiranylmethoxy-phenyl)-1-((1aS,5aR)1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (6
mg, 15 umol) in ethanol (1 mL) is treated with the appropriate amine (>4 eq.). If
the amine in addition contains a carboxylic acid functionality, water (500 pL) and
DIPEA (20 pL) is added to the reaction mixture. The reaction mixture is stirred at
85°C for 5 h before it is purified by prep. HPLC (Waters Xterra MS18 19x50mm
5um, 10 to 95% acetonitrile in water containing 0.5% formic acid) to give the

desired products as colourless to pale yellow resins.

. - Scale LC-MS
xample (umol) |tz (min)  [M+H]*
40 NH, 15 0.88 414.31
41 NHCHs 15 0.90 428.33
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| en-4-yl)-propyl]- phenyl} propyl
tR

ester ( 176 ngy) as a

colourless oil; LG Ms: =1 14 mn, [Ml ]+ =
W@ 200628063%)) A sol ution of 3- {4 [ 3-0x0-3- ((1 aSPGEHBY2006/050853
1,2-trimethyl-1, 1 a,5,5a-t ahydr o- 3-

t hi a- cycl opropa[ a] pental en-4-y

| ester (

5 nmg, 11 mmol),

DI PEA (

- propyl ] -phenyl } - propy

the apprg
shakkh at

prlate am ne

7NKCHoEHZ h.

56 nmoi
| A5t h

D

in DV

' 888 o

- (U

4R

11 er

DVES (

D.

5085) |

Ea

oy

r oot ~
reactton

acet44c adi

"
T

-

(ONf-R) ”@Hﬁnd

eacttomn

wnd 16hen

Xt ot

HﬂBQflt

1S UII

Je kS V]|

(Waters Sy
acetohitr
gi ve the

o »1_2,\8. €. |||
8 1

|Ie i watier q
desi r edopr odug

onﬁ i nifn
ts as ¢

mm 5

Ry 5@5%

oI our | e

ABRAL]

5s | yopt

Exanpi e 1
2-146 net

ZaNA o| | o]

ot
5 |5a1bet g

a>, oak

_l_
00;

a] pesit al g

hyl -
manc

ne 16600

aHQ@60-
"§e12:

[ 257

4~ A~ D
CCT CPITUTI

10 M8) 3

stirred 4

n-
91
|\

|l ol Aabarel
ar ucirtyu Jg L

nd appro )
t mm/T\s(PLKm h.

31,6

N HTb in
Furt he

i88pro
r 6 N H

| Cl

haB6L4 1 6
0l

(5 nm_)
conti nued

diluted with diethyl
HEB solution fol lowed by water.
MySO4 and evaporated. The

EQbm

or gan

[ M1 ]+

A

umol, Intermediate 6) in isopropanol (0.8 mL) and 2 N ag. NaOH (0.25 mL) is
treated with the appropriate alkylating agent (4 eq. as chloride, bromide or
methane sulfonate). The reaction mixture is shaken at 70°C for 5 h before it is
purified by prep. HPLC (Waters Xterra MS18 19x50mm 5 um,

acetonitrile in water 0.5 % formic acid) to give the desired product as colourless

cp%‘g

crude product

solution

at

seis dried

1, 1 a,

of

over

is purified b CCogps
wi t h hept ane: EA4 1 to give 4

1,2-trimethyl-
3- th| a- cycl opropa[ a] pent al enFa-y
yde (336 ng) as a yell ow
337.29; 1H NWR (CDQ

5, 5&3et

paade

) -
r,
d

3-(3-chloro-4-hydroxy-phenyl)-1

lyophilisate in the form of a formic acid salt.

LC Ms:

T

i ca gel

1,

is

12 m., 11 mmol) and
mi)
es 10 and
d to the

utedw t h
ep. HPLC

b%0

acid) to

1

ni |l i sates.

cl opropa]

and
hanol
m_)

he

el uti

(

is

i n i $opropanol
I's added and stirring of the dark solution is
rt for 24 h. The reaction mxture is
ether ( 150 mM ) and washed with

ng

“¥x0-3-((1 aS,5aR) -1 ,
pydr o-
propenyl ] - benzal deh
tR = 1.14 mn,

-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (7.2 mg, 20

10 to 95%

Scal LC-MS
Example R cae
(nmol) tr (min) [M+H]*
49 N(CHa)2 20 0.92 432.20
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10.04 (s, 1H), 7.94-7.89 (m 2H), 7.80-7.71 (m 3H),
7.30 (d, J = 15.8 Hz, 1H), 3.1 4 (dd, J = 5.9, 18.8

WoH2006/160635 2. 95 (d, J = 18.8 Hz, 1H), 2.44 (s, BEH/B2006/050853

2.00-1 .91 (m 2H), 1. 15 (s, , 0.75 (s, 3H). b) A
suspensi on of 4-[3 ox0-3-((1 aS,5aR) -1 , 1
2trimethy| , 1a55atetrahydro 3-

tnla cyC|opropa[a pental en-4- propenyt [ -jpenzat dehyd
e (50 ny, O rrﬂ@vl) azlet i#f1 nel 3- cBMoxyl | c 488 b (
19 ng, Q. and NaHB(OAc) 3 (94 rTg, O 45 rmol)

Lnh—acet nltrlln(Qr‘d ic stirred

bef gfe net hanolr(\ isg@lde.
is stirrled for 5 dil i
f our ti s with The conbi nd

ant—evaporatet—Fhe—obtained
resin is dissolved in ethanol (5 m _) and THF (5 M )
and treated with a suspension of Pd/C (20 ng, 10% Pd)
in ethanol (2 m _). The mxture is stirred at rt for
BrampiesiS2 t0.8) bar H2. The reaction nmixture is

filtered and the filtrate is evapgrated. The crude

d

product is purified by chromato phy on prep.
TLC- pl ates (DCM cont ai ni ng/28f nmet hanol ) to gi ve
1-{4-[3-0x0-3-((1 aS, 5aR) - ,2-trimethyl -1 ,
la, 5, 5a-tetrahydro- 3-thia-
propyl ] - benzyl }-azeti di R&-
as a beige foam LC-MsS: tR

3- car boxyl i c acid (24 m;i)
0.87 mn, [M1l ]+ =

424.24; 1H NMR (CDCI 3) : d 3 6 (m 4H),
4.02-3.70 (mbr, 7H), 3.28- , P 1H), 3.04-2.90
(m 3H), 2.76 (d, J = 18.8 H, 2.36 (s, 3H),

1.90- 1.84 (m 2H), 1. 10 8s, 3Hy, 0.68 (s, 3H).
Exanpl es 13 to 23a) A solution ok_oy

3- (4- hydr oxynet hyl - phenyl ) -propi ghic acid (720 ng, 4.0
mol , R

a) A solution of 3-(3-chloro-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (139 mg,
0.385 mmol, Intermediate 6) in isopropanol (4 mL) and 3 N ag. NaOH (1.7 mL) is
treated with epichlorohydrine (110 mg, 1.16 mmol). The reaction mixture is stirred
at rt for 18 h. The mixture is diluted with acetic acid (0.3 mL) and the solvent is
removed under reduced pressure. The residue is purified by prep. HPLC (Waters
Xterra MS18, 75 x 30 mm ID, 10 um, 10 to 95% acetonitrile in water containing
0.5% formic acid) to give 3-(3-chloro-4-oxiranylmethoxy-phenyl)-1-
((1aS,5aR)1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-
propan-1-one (39 mg) as a pale yellow oil; LC-MS: tg = 1.15 min, [M+1]" = 417.21.

b) A a solution of 3-(3-chloro-4-oxiranylmethoxy-phenyl)-1-((1aS,5aR)1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (6
mg, 15 umol) in ethanol (1 mL) is treated with the appropriate amine (>4 eq.). If
the amine in addition contains a carboxylic acid functionality, water (500 pL) and
DIPEA (20 pL) is added to the reaction mixture. The reaction mixture is stirred at
85°C for 5 h before it is purified by prep. HPLC (Waters Xterra MS18 19x50mm
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Examples 61 to 63

A -((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (7.1 mg, 20

solution of  3-(4-hydroxy-3-methoxy-phenyl)-1
umol, Intermediate 8) in isopropanol (0.8 mL) and 2 N ag. NaOH (0.25 mL) is
treated with the appropriate alkylating agent (4 eq. as chloride, bromide or
methane sulfonate). The reaction mixture is shaken at 70°C for 5 h before it is
purified by prep. HPLC (Waters Xterra MS18 19x50mm 5 um, 10 to 95%
acetonitrile in water containing 0.5 % formic acid) to give the desired product as

colourless lyophilisate in the form of a formic acid salt.
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((1 aS,5aR) -1 ,
a, 5, ba-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -

yel |l ow o

,2-trime

t hyl -

LC M5
A sol utlon of 3 {4-]3-0x0-3-((

1 ,2-trimethyl

tR = 1.

07

o7

-1, 1

[ M1 ]+
5aR) -1 ,

as,

, 1 a, b, 5a-tetrahydro- 3-
t hi a- cycl opr opa[ a] pent al en-4-yl)-propyl ] -phenyl }-propi

W(m(wp)yoqﬁqahenyl }-propionic acid ( 120 ng) as aP@EHIBR2006/050853
383.1 7.d)

onic acid (5 ng, 12 mml) TBTU (4 nm, 12 nmol ) and

DI PEA (8 nl_, 60 mml) in 4015 nl_) [s_seated
WEtdmplee approprRat e ami ne 3a nmrol ) . The reactl on
mxture |is stirred at rt ft()mmﬁl) bef[Fp(rﬁm? SMiLHpt ed
with acetic acid (0.2 m ) and t pn purified vnrpn
HPLE 1 (Wit ers X4 H.8, MB1 8|, X Myogl:

95% acetjoni tri I(?l wat er| cont ai m ng (?5% ormg%:l d)
to ghve [t he desired product col oy,

Iyog ililsates. @rrpl es 24 S20 33p) A Hdgleutl on 4&4'38
4-fornyl|-benzoic~acid (4 .04 ¢ g, 6 93 mpl ), (

S S5aR 1T =t 1 2= trimethytftl

a, 568a- tlet r ahygro @ t hi a-lcyc2®pr opa[ Q]%)ent al ed-7/8-.28 ) -le
t hanone |(850 386 nmmoll ), NaOWwe (4.1 7 g, 77.2
nmol ) in nethanot” (30 m |) is stjrred at 65C for 2 h.
Another portion of 4-fornyl-benzoic acid (400 nmg, Z.66

nmol )

(200 nl_) and washed with 5% ag.

foll owed by water.
MySO4 and evaporated. The

The or

F

is added and stirring is continued at 65C for 2
hxamipdes €4d0i&h mi xture is diluted with diethyl

et her

citric acid solution
ase is dried over

product

CC on silica gel eluting containing 2-7%
met hanol , foll owed by cr@y allisation from net hanol
water 1. 1 to give 4 ox0-3-((1 aS,5aR)- 1, 1

,2-trine

la, 5, 5a-tetrahydro-3-thia-c
]- benzoic acid (78

propenyl
powder ;

thyl -1,

LC Ms:

is purified by

propal a] pent al en-4-yl) -
as beige yell ow

a) A solution of 3-(3,5-dimethyl-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (3.00 g, 8.46
mmol, Intermediate 10) in isopropanol (80 mL) and 2 N ag. NaOH (30 mL) is
treated with 2-bromoethanol (2.11 g, 16.9 mmol). The dark red reaction mixture is
stirred at 70°C for 5.5 h. The solvent is removed under reduced pressure and the
residue is dissolved in EA and washed twice with water. The organic layer is dried
over MgSO, and evaporated. The crude product is purified by CC on silica gel
eluting with heptane:EA 1:1 to give 3-[4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenyl]-
1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-

yl)-propan-1-one (1.57 g) as an orange oil; LC-MS: tg = 1.09 min, [M+1]" = 399.35.

b) To a solution of 3-[4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-

one (1.55 g, 3.89 mmol) in DCM (60 mL) and DIPEA (1.07 mL, 6.22 mmol) is
added methane sulfonylchloride (0.362 mL, 4.67 mmol) at 0°C. The reaction
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353.03; 1H NMR (CDCI3) : d 8.13 (d, J = 8.2 Hz, 2H),
7.76 (d, J = 15.2 Hz, 1H), 7.68 (d, J = 8.2 Hz, 2H),
wa2®918w3s J = 15.8 Hz, 1H), 3. 14(dd J = 5. OPCI/BB06/050853
Hz, 1H), 2.96 (d, J = 18 2.44 (s, 3

|8 Hz,
2.00-1 .91 (m 2H), 1.1(37?;) 075(3 3H) . b)A
m xture of 4-[ 3-oxo- 3- ((1 aS,5aR)-1, 1 ,2-trinethyl-

mJDgtuﬂa & é@ré@%{t NP3 aRM&t'h%Prp% ?f methane fulfonylchlorlde

pent al en-4 propenyl | -benzoic "aci
(thd62 mLPd# Y4 (anOI rig) addiedoapd) stirring i aoif nL(GSDmeBO) mandrhe reaction

iute, 5 clled with T Fashea i Br1uf danBeEH folwed by 10% aq

@Wrﬁp@&@t edluasd, Hhed Cdveda\AEgsqﬁugrtd 'e‘i/apéfdtéd ag @ye%%nesmfomc
silica gel eluting with 4-[ 3- oxo- 3-

asdsarp,ordimethyld{3-pietdhil ad,5a 1,1 ,2-trimethyl-1,1a,5, 5a -tetrahydro-3-

S SRl BB G ERRSIET 48P B o) s an
bf?anl@ reEsR ‘F_C]-M@f tﬁn—m 1hl\ﬁhﬂq ][Mﬁ]*?»éa?@%sle NMﬁ( )5 6.86 (s,

ZH) 4579 ozm@wnﬁmom (m72id}, 3.308s1 8H, azos aa;s (m, 5H), 2.79

RSN ti?r Pt es09ri 28 ol F.9b.{85 @AVaH 40P (s, ah)

0Z0t(si 8EY.hyl -1 , 1 a,5, 5a-tetrahydro-3-thiacycl opropal
a] pent al en- 4- yI) propyl ] -benzoic acid (5 ng, 15 nmol),
TBTU (5 ng, 15 mml) and DIPEA (6 ml _, 45 mol) is

AR LR RBRIGRE ka2 ey Ry IR by BR 25 som-1.1.2-
ttmhethyleh \n/atBJSa{tel'ratwmmadth(é}cy’chupr_opa{aa]penﬂadmt pu-priopdl]-phenoxy}-

. M51 8, 50 2 ) . .
ﬁ%yﬁ) oBta 31 SV XL 31 PEPIORARAL B RCafidh R Gbpwpriate amine
{: I?‘E‘déj%l 91' %(cgda{{lee}gcgﬁt%'i A<CS cRFRAYRL Sc@functionality, water and

DIPEA |seasdsded to the reaction mixture. The reaction mixture is stirred at 65 to
75°C for 4 to 48 h before it is purified by prep. HPLC (Waters Xterra MS18
19x50mm 5um, 10 to 95% acetonitrile in water containing 0.5 % sat. aq. ammonia,
or Zorbax SB-AQ, 10 to 95% acetonitrile in water containing 0.5% formic acid).
Compounds purified under acidic HPLC-conditions are extracted with EA from the

respective HPLC fractions, evaporated and dried under high vacuum.

Exampl R Scale A ) LC-MS

ple (umol) spec tz (min)  [M+H]*

64 NH> 525 yellow oil 0.89 398.14

65 NHCH; 525 pale yellow oil 0.91 412.29

66 NHCH>CHs; 14 colourless 0.93 426.19
lyophilisate

67 NHCH>CH>CHs; 14 colourless 0.95 440.22
lyophilisate

68 NHCH(CHs)2 14 colourless 0.95 440.22
lyophilisate

69 N(CHs)2 14 colourless 0.93 426.18
lyophilisate
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Exanpl es 34 to 36A solution of 3-(4-hydroxy-phenyl)-1
-((1 aS,5aR) -1, 1 ,2-trinmethyl-1, 1

W@ 2®s56e683 r ahydr o- PCT/IB2006/050853
3-thi a-cycl opropal a] pent al en-4,41) - propan-1 -one (6 5
ng, 20 mmol, Internediate 2) in isopropanol (0.8 m )

and 2 N ag. NaC]—|(O 25 mM ) is treated with the

appropriqte gy Kylatinglagent (4 eq. as chipride,
e dr e Tl o) | Raiougaes | o' 18.80ur b4rg.19
shaken at 70Cfor 5 h hefore it isfogaumified by prep.

cetani il 1o 1 weddr dontal ni ngbUo8 8 Tor (i O a) 47523

gi ve the |desir ettopr odugt as col ourl ess lyophilisatp in

t he ormole\a\f/e{ agl al . Exanples 3} to_39A

sol of 3-(4-Nydroxy i 1h POE’H ByF)-1L Q?i 484.27
as, 5aR)- 1 . 2-trimet th 1, 1|y0phl|lsate

a, 5, -tetraH|ydro 3- t hila- eycl opr akpent al 4-y| usB 34
_ropa#r_?’?l -|one (\B/Sdpcg 20 g}r?rbml llsg%léﬁgat 2 j};ﬂ'gi n 58.3
—Sopropat 08 |||_) arne—2 N ag: aOH— 025 m_) S

t r eatded vmthl/he appropri 80e al kgbluriegs agent0.93 ep470.40
as chlorild bumﬁtp ol nmet hane |gophipsagee) | The

reactli on thU I'S shaken at [/UC Tor 5 h pbertore | ]
pur 17 cd by prifp > FPLC|(1@%%r { x(e#igaolb1 § 1BRB0m62.23

m 10t 0504 acetonitile inlwater contaipbi ng 051 9%

lq%?bgur 468.37

for jigc adid) t@ 9bve the dgsifedcppodess a
| yophi li sate imﬁe fom of a|f ogBpKiligakd

UI U)

I:}\allpl es40—t '-roa) A—sotuti+omof
3- (4FMmydr|oxy- I‘hyI -pheb0l ) {1 cblolrlaSs 5aR) -A.83 1| 467.34
, 2-trimet hyI . lyophilisate .
a, 5, ba-tet doHnI a-cyclopropal ajpental en- 4=y J-p
ropai® 1 - 0. 325 mmolOlouress nedi - 864) ory1.30
i sopr opanoIN(/llO m ) and 3 N|agyophiisate4 M ) is
(reated With epighdarofydrine[( 197 ng, 1. 58 nmorl)
The 7&act i orl\l/E/xt ure i9g Sle‘T r ed colourless 0.92 482.20
lyophilisate
80 HO0%, 14 | colourless | 0.96 | 496.25
N lyophilisate
Example 64

'H NMR (CDCly): & 6.85 (s, 2H), 3.80-3.75 (m, 2H), 3.07 (s br, 1H), 3.03-2.84 (m
7H), 2.79 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 2.25 8s, 6H), 1.92-1.85 (m, 2H), 1.11
(s, 3H), 0.70 (s, 3H).

Example 65 (as formate salt)

'H NMR (CDCls): & 8.46 (s 1H), 6.85 (s, 2H), 4.25 (s br, 3H), 4.04-3.97 (m, 2H),
3.24-3.16 (m, 2H), 3.03-2.84 (m, 5H), 2.78 (d, J = 18.8 Hz, 1H), 2.73 (s, 3H), 2.37
8s, 3H), 2.25 (s, 6H), 1.92-1.85 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Example 70 (as formate salt)
'H NMR (CDCls): & 8.49 (s, 1H), 6.84 (s, 2H), 5.58 (s br, 3H), 4.05-3.98 (m, 2H),
3.94-3.86 (m, 2H), 3.34-3.25 (m, 2H), 3.22-3.15 (m, 2H), 3.03-2.84 (m, 5H), 2.78
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at 70 for 1.5 h. The mxture is diluted with acetic
acid (0.3 m ) and the solvent is renoved under

WO edaged3pr essure. The residue is purified by PCEEB2006/050853

HPLC (Waters Xterra MS1 8, 75 30 nmID, 10 mm 10 to
95% acetonitrile in water containing 0.5% form c acid)
to give 3-(3-nethyl-4-oxiranyl net hoxy-phenyl)-1 - ((1

,pa , h 1 }

e N T T 24 AP ot o] 2 8P e 2 11 (5 3
fAr7/®pan3t).- one (68 ng) as a pale brown oil; LC M tR =
1. 15 mn, [M1 ]+ = 397.27. b) A solution of
3- ( 3- net hyl - 4- oxi ranyl nmet hoxy- phenyl )-1 -((1 aS, 5aR) 1
Exdmple 74ri methyl -1 ,
la, 5, 5a- tetrahydro 3-thi a-cycl opropal a] pent al en-4-yl) -
rjﬂcﬁﬂdﬁ (CDGlak & &84S, 28) n4r87)3|bﬁ 8l oh00-3(94 ( rlm_)ZHl ),53.92-3.75 (m

AR5 S8 St PR RIECEININE A BRAZ RO Tla 27T 0 - 88 e

iknct pnalafdy 2. zmgsem( 5@@2%85@@ 2P PEA1 ( 303H}-)0 76 (s, 3H)

ad?:}ed to the reaction m xture. The reactlon mxture
stirred at 85C for 5 h before |t is purified by prep.
Eﬁéﬁ &%_ers Xterra M5l 8 19x50nm 5mm 10 to 95%

&) ile in water containing 0.5%formc acid) to

QHWRWE:P@@ J: 1506 8Rr @dgpn)sse$ €Q) o hess A9, BadL2)8Y (MWH), 2.79

resi ns | es 49to 1Aso|ut|ono

@, (B=cif. &rH?- zﬂ*ﬁy&r&ﬁc?rﬁﬂw@ﬂyﬂbﬂ 12.3(((3, 3l8).5aRp-(s, 6H), 1.91-1.86 (m
%IZ”S’ {Sgﬁ @Qﬂyéﬁb@?rﬁ '@yé?r oop{r SH al pentalen-4-yl)-p

ropan-1 -one (7.2 ng, 20 mol, Internediate 6) in

i sopropanol (0.8 m ) and 2 N aq. NaCH (0.25 m ) is
Examdes @lttA e appropriate al kyl ating agent (4 eq.

as chloride, brom de or nethane ,sul fonate). The
reaction mxture is shakef at for 5 h before it is
purified by prep. HPLC (VAT®Ts\Xterra MS1 8 19x50mm 5
mm 10 to 95%

a) A solution of 3-(3,5-dimethyl-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (3.00 g, 8.46
mmol, Intermediate 10) in isopropanol (80 mL) and 2 N ag. NaOH (30 mL) is
treated with 3-bromopropanol (2.35 g, 16.9 mmol). The dark red reaction mixture
is stirred at 70°C for 5 h. The solvent is removed under reduced pressure and the
residue is dissolved in EA and washed twice with water. The organic layer is dried
over MgSQO, and evaporated. The crude product is purified by CC on silica gel
eluting with heptane:EA 1:1 to give 3-[4-(3-hydroxy-propoxy)-3,5-dimethyl-phenyl]-
1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-

yl)-propan-1-one (2.55 g) as a yellow oil; LC-MS: tg = 1.10 min, [M+1]" = 413.33;
'H NMR (CDCls): & 6.87 (s, 2H), 3.99-3.90 (m, 4H), 3.04-2.85 (m, 5H), 2.81 (d, J =



10

15

20

25

acetonitrile in water 0.5 %formc acid) to give the
desired product as colourless Iyophilisate in the form

W@R00a/1688311 ¢ acid salt.Exanples 52 to 60 a) A BOI/IB20@H1050853

of 3-(3-chloro-4-hydroxy-phenylg-1 -((1 aS,5aR -1, 1
,2-trimethyl- 1, 1
a 5, ba- tetrahydro 3-thia-cyclopropal a] pental en-4-yl)-p

§ 8/Baz, 1 H)O?‘%Msl%ﬁ ,27Q§3§ﬁgf§f%42 éﬂzrﬁfﬁﬁg'ﬁﬁ 1638 M, 2H), 1.13

i Sopr opand

(s, (Seht)eﬂﬂ’& (sh3dpi chl orohydrine ( 1 10 ng, 1. 16 rmol)
The reaction mxture is stirred at rt for 18 h. The
m xture is diluted with acetic acid (0.3 m _) and the

BPITeent sbmnbﬁn@wsowedg! réﬁdbﬁﬁ%xp 3$é|fnﬁeth§f %é@@tﬂ«q aS,5aR)-

|s urif ters Xterra
imethyid, 1 Sadetrah%%%rﬂuamcnoprcpna[a}pemmlgm -4-yl)-propan-1-

S 5 P 0 B P TR (L5 g
added 2méthamet BMlfordylchldride (0.452 mL, 582 pmol) at 0°C. The reaction
a, 5, 5a-tetrahydro-3-thia-cycl opropa[ a| pent al en-4-yl z

Y6 PEnN st stiree@ at HICnigy s min.pAnetheeposieropf matttangssulfenylchloride

@ %§2 bﬁ'f §§Qﬁ %{@ %Jr%?ﬁﬁétai@xéﬂrﬁﬂ% %F@@“ﬁeﬁ(@ ig@nfgﬂ{:{)T e reaction
mixture?is dilutegtviaH DICM, Washed with 0.1 N aq NaOH followed by 10% aq.

a, 5, ba-t et rahydr o- 3- t hi a- cycl opr opa[ a] pent al en- 4- ylz p
@I@ﬂfbﬁclﬂ S@|HBOI(I,6ngd o_ygr,Mg% i a,n(étqygﬁg[at@d tongiyejrgethanesulfonic

5&86‘%‘5{% hﬂetbyﬂ PPBLORLIRLS, SHR)E 1 Qﬁm‘?&h}l 1,155 88 tetrahydro-3-

am ne on con s a’ car bdxy
fhmyclopajpa[a(]pemmi@'r-4()5)0|ﬁrdmy)] pdedofoy JRBA P POstet | 2.88 g) as a brown

adde  the, reacti The reaction mxture is
9'?’31(3'@%5-6{[‘6 =81‘>1%rf‘6‘r ﬁ\g*n] #éfé is purified by prep.
HPLC (Waters Xterra MS1l 8 19x50rm5mn 10 to 95%

acetonitrile in water containing 0.5%formc acid) to
gl Aesalutndefsinetidanesu ionic sacih 348|6edimeaibpl-4-{3-pad-- (;(éaS;'jaR) 1,1,2-

{rlme I-1,Ef)é?éfga-?etr&ydro-%-t%|a-cyclopropa[a]pentalen-4-y|)-propyl]-phenoxy}-
propyl ester in DMF, methanol, ethanol, or isopropanol is treated with the
appropriate amine (=4 eq.). If the amine in addition contains a carboxylic acid
functionality, water and DIPEA is added to the reaction mixture. The reaction
mixture is stirred at 65 to 75°C for 4 to 48 h before it is purified by prep. HPLC
(Waters Xterra MS18 19x50mm 5um, 10 to 95% acetonitrile in water containing
0.5 % sat. ag. ammonia, or Zorbax SB-AQ, 10 to 95% acetonitrile in water
containing 0.5% formic acid) or by CC on silica gel eluting with DCM containing
10-25% methanol. To avoid salt formation, some of the compounds purified under
acidic HPLC-conditions are extracted with EA from the respective HPLC fractions,

evaporated and dried under high vacuum.

Example R Scale Aspect .LC_MS +
(npmol) tr (Min)  [M+H]

81 NH, 500 yellow oil 0.90 412.39
82 NHCH; 500 pale yellow oil 0.93 426.25

83 NHCH>CH3 13 colourless 0.94 440.33




A solution of 3-(4-hydroxy-3-nethoxy-phenyl)-1 -((1
aS,5aR)-1, 1 ,2-trinethyl- 1, 1
W@ 2®s3e068%t r ahydr o- 3-t hi a- cycl opr opal a] pent al ePCHIB20)6/(50853
ropan-1 -one (7.1 ng, 20 mml 4 nternediate 8) in
i sopropanol (0.8 m _) and 2 Nag. NaCH (0.25 m ) is
treated with the appropriate al kylating agent (4 eq.
as chiorifde, brom de on nmethamne IiHbﬁiﬁé‘&be) rhe
reactionnmxture s shakenat770CTtor—5 thbeforett s
pur i&i ed |bNHEGRECHIGHC | (WABer § XteloudessdSl § 1BI60NM54.32
mm 10 tq 95% acetonitiil e in|walyephiisateai pi ng 0. 5 %

| yoma | 1 dar SHGHERT orf m SSIrfoFE{OHO\égéda‘ B8 933 28
salt Fxanples 64 tao 80(a) A sql uyophilisate
3- ( ¢p- di et hNgCI-Ar?hyd”Xy‘IBhe”y' totburiesd ap IREB- 1| 448.29

, 2-trinmethhyl - s

a | a + e Avsal ,\nulygghlh$aﬁtg + Bl A~ M BAY "

A, J, \.)Cl l UI U = U III Cl' La_ybl UlJI U[J La_] 'JCIIL T CI1™ ‘-|-' ) = 'J
onerz

ropadr1 - 8. 48280l palé yetowwili at €0.90) | #56.31

! | b .
tredted Wit hwg\@%et Bandp (210900155 o rifbP)” rAge.36
B

dark red |reactiopym xture is <>t||b’9fé*&!"%@te70" for 5.5 h.

U

rMe SO VeniHN S _Kenpyed [under feduced pressare and [he
resi@e ils dl\sgro\lQed in EA3and wasleedessi ce W@-PR | 498.33
water. ThHe organic layer is dr|e|M0©|Vlb$atWhSD4 and

evapgy at gd. "{Ihe crude proggt e E&l&%lﬂg gd DY 520N 470.39

1]

siliCa ggl e th Y

Q. A ( ’)g vadroxy-—et |’|\_WV\I\ nrnlyqplh”l% gn\/ 'Ig 1-( (1

ST A 1 =T

as, waR) -1 , T ,2-trimet hytsol | Leolourless 0.93 | 484.40

a, 5, ba-t gt rah‘y@moﬁrt hila- cycl oprgpghipdaent al en- 4-

vyt =propanm-4Noneg ( & (57 g) @s an orange prt; LGS

tR 921.09 m n,mQ] +|= 389. 35. cbloutiesa spl A.Bbn p#55.29

3- [ 4- (2- ydr oxy- et hoxy)- 3, 5-di rrelybphilrispﬂiteny 1-1 -((1
R- |1, 1 trimeth

S, 51
g, 5,%5a- t gt r ahydr o* 3- t hi a}légicl 0 rﬁglgit‘?f Bnt al ¢h94- y| 1634

ropan- 1 -
94 0 50 colourless 0.95 482.40
N\) lyophilisate
95 NH 50 colourless 0.83 481.40
N lyophilisate
O
96 13 colourless 0.91 470.29
N Ao, lyophilisate
COOH
97 lj/ 20 colourless 0.93 496.30
N lyophilisate
98 COOH 13 colourless 093 | 51019
lyophilisate
N
Example 81

'H NMR (CDCl3): 8 7.01 (s br, 2H), 6.84 (s, 2H), 3.86 (t, J = 5.2 Hz, 2H), 3.28 (t, J
= 6.7 Hz, 2H), 3.02-2.84 (m, 5H), 2.78 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 2.20 (s,
6H), 2.19-2.11 (m, 2H), 1.92-1.85 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Example 82
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one ( 1.55¢g, 3.89 mml) in DCM (60 m _) and DI PEA (
1 .07 mM_, 6.22 mmol) is added net hane

w&eﬂoﬁnmﬁBs:hl oride (0.362 nL, 4.67 mmol) at OC. PANEB2006/050853

reactionm xture is stirred at for 30 mn. Another
portion of nethane sulfonylchloride (0.362 m _, 4.67
mml ) is added and stirring is continued for 30 mn.

T re d Wi |l;p\é vv@sd:d?
ﬁ?'\qlﬁa@[b%(ﬁ ?tglg'l owg@ g%/lsio(/o‘]aq ég tri cH 9.8 rH 7H), 2.79
&hluti1@8 Hb,ildd), V55 88 287 (evaldpraeedst 6H)j 262-2.04 (m, 2H),
methﬁnesulf i$ qcid {26d| Shyl-4-[3-oxo-3-((1
A92shRp-(M, 2 41:8s, h91701S a, 5, 5a- t et r ahydr o- 3-

t hi a- cycl opropa[ a] pent al en-4-yl ) -propyl ] -phenoxy}-ethy

| ester ( 1 .57 g) as an orange resin; LCMs tR = 1.

EAample 87/M+-1 1+ = 477.35; 1H NWVR (CDCI3) : d 6.86 (s,

.B7-4.5 2 4 4. 00 2 : :
GipiE GHGHES ¢ b Gipt) B9 (= 5 Trzs ), Fisbly I 5.3 iz, 2m),
0AL , : : 2 1
?So% %%B’(ngﬂg)on,Sz’%ggﬁ,_s@)zA Sﬁ’ﬁﬁho A% (dny 28)4 HE; o) 11.92-1.87
(ret Bldpes8? {obi, Hicil d 12(s{ 3HG- @iV 6gs H8H ). 4- [ 3- oxo- 3- ((1
aS,5aR)-1, 1 ,2- trinmethyl-I
a"Ma-tetrahydro-S-thia-cycl opropa”*pental en®-yO propyl |

ERBRIE Bb-( a§t2hﬂb|ld ﬁfrﬁ%e kgiPMF, et hanol, or isopropanol
IS treated with the appropriate am ne (>4 eq.). If the

iNMR (CRQK) 1 8:37c(onhi)ng.68 (Sabh&xl)| BBlas, @H), 3.80-3.70 (m, 2H),

35058 BB P 281, 04 B2 N B o8 e (e - 2iBub Y g, e, 1.90-1.85

R, 21), 45164, BH)4oted @83h)before it is purified by
prep. HPLC V\aters erra M51 8 19x50mm 5mm 10 to 95%

acetonltrlle in water containing 0.5 % sat. ag.

i r rrbax SB-AQ 10 to 95% acetonitrile in
%%'%%R?&Pﬁﬁ?g 0.5% formc acid). Conpounds purified
under acidic HPLC-conditipns ar@extract ed with EA
fromthe

HO
a) A solution of 3-(3,5-dimethyl-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (2.00 g, 5.64
mmol, Intermediate 10) in isopropanol (20 mL) and 3 N ag. NaOH (12 mL) is
treated with epichlorohydrine (2.12 g, 16.92 mmol). The dark red reaction mixture
is stirred at rt for 18 h. The mixture is diluted with diethyl ether (250 mL) and
washed with sat. ag. NaHCO; followed by water. The organic layer is dried over
MgSO. and evaporated. The crude product is purified by CC on silica gel eluting
with heptane:EA 4:1 to give 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propan-1-one (1.72 g, mixture of diastereoisomers) as a pale yellow oil; LC-MS: tg



10

15

respective HPLC fractions, evaporated and dried under
hi gh vacuum Exanple 64 1H NWVR (CDCI3) : d 6.85 (s,

WQ@R0s/18689D- 3. 75 (m 2H), 3.07 (s br, 1H), 3. 03PQI/BBRO¢NS50853

H), 2.79 (d, J =18.8 Hz, 1H)pq 2. 37 (s 3H), 2.25 8s,
6H), 1.92-1 .85 (m 2H), 1 19 0.70 (s, 3H).
Exanpl e 65(asforrmte sal t) 1H NI\/R CDCIS X d846

6 + 4
53 Hlnig ey 4“')15@"”2@“”82 (GPgL 83’& §das.o7 (m, 1H),
377 89He, 11F)3 52381 eadassasaza@nnsm 305 2284(25m( 8H), 2.79 (d, J
O e 27 Baate) 1 Bais e iae, & 6P (2ot (m, 24,
, , 5.58 br, 3H), 4.05-3.98
62'15—101,(%5%213)3?36()&’?#)2;%, 3, 34(2 25 (mH) oH), 3.22- 3 (1m5
(m 2H), 3.03-2.84 (m 5H), 2.78(d, J = 18.8 Hz,

%)':’K?,%@}m%n 76f 2%634 gme&%ré}p&)g%%y%nq%GK&]@h@&%@gﬁaég%R -1,1,2-
ﬁin%thgﬁd 1818, 5a%ﬁh@o?th@b@}cloﬁro@@&éﬂp@ﬁta@ﬁ 4%/'1’})propan 1-one in

rBetbtanzl sthamgl, 6HIsopPopEhq| is tréated1Bitls thé apprdpriate amine (>4

g? g(}_ﬁe gn% knsaégs_&h qég_%%{sea Jgg]bﬂ_ﬁyﬁﬁ/g}q:@cépnahta water and
9}4_I|)3I§A(|§ ac%él:i to3tr'%7reféct|oﬁ mIXﬁil_l‘Dé, "f'lhe(s%[db’uoﬁ’> n%lt@eas"} stiffed at 65 to
25%7 fos, 2 BH)24 jg ngO(rg |t eHpurified by premeH 2W)aters Xterra MS18
4‘9)?5%mm gpm,( ) téb‘?ﬁ% acetonltrQIe in w@tér contalnfng 0;3'_‘% sat. ag. ammonia,
or Zorbax SB-AQ, 10 to 95% acetonitrile in water containing 0.5% formic acid) or
by CC on silica gel eluting with DCM containing 10-25% methanol. To avoid salt
formation, some of the compounds purified under acidic HPLC-conditions are

extracted with EA from the respective HPLC fractions, evaporated and dried under

high vacuum.
e | R Scale A ) LC-MS
xampie (pmol) spec tg (min) [M+H]*
99 NHz 731 pale yellow 0.88 | 428.18
foam
100 NHCH3 488 pale yellow 0.89 | 442.21
foam
101 NHCH>CHs; 10 colourless 0.91 456.31
lyophilisate
102 NHCH>CH>CHs; 10 colourless 0.93 | 470.34
lyophilisate
103 NHCH(CHs)2 10 colourless 0.93 | 470.31
lyophilisate
104 N(CHs)2 10 colourless 0.91 456.29
lyophilisate
105 N(CH2>CHjs), 15 colourless 0.94 | 484.41
lyophilisate
106 N~~on | 488 |colourlesssticky| 087 | 472.21
foam




Exanples 8 1 to 98 a) A solution of
3-(3, 5-di net hyl - 4- hydr oxy- phenyl ) -1
WQ 200611008838 hyl - 1, 1

-((1 aS,5aR) -1 , 1
PCT/IB2006/050853

10

a, 5, ba-tetrahydro-3-thia-cycl

qﬁjo

pa[ a] pental en-4-yl)-p

ropan-1 -one (3.00 g, 8.46 Internmediate 10) in
isopropanol (80 m ) and 2 Nag. NaOH (30 m ) is
(Teated W tQn- B onopr gpanol (2. 35 g, 16.9 pmot ). [The
dar k07 ed |r eact iTon @' xt ur 8% st iwhitepewdenc| f 8875 [ 502.32
The solvgnt is Bﬁmved under rneduced pressure and the
residue s gl ssqr ved 1 EAant—washed twcerwith
wat 808 THe oryani@ Mayer 16 difi eccadmetessySOr add | 514.25
evapor at €d. The crude product |i s lyophilisaeel by CC on
SI|I gl eljuting wth heptane: EAl 1to gl e

21853 Hydr dixy-RE 0poxy) 38 di e 26-813-( #86.39
aS 5aR) - 1 . 2-t4 petlhyl -1 | 11yop lllsate
a, 5194 -tetraqrﬁlro 3thia-%clopr Lﬂ]&%nta - | 50014
I ropan- 1N, gpe 55 as L?:'— VB: tg'
X); pwp. fML1]$‘2 )% 334 119 .\\g{"‘% B} —— 587
(s,12H), “3TONHm | 4HD85 3. o4pa198)'5e|(dw 5H) 0.80 8[L471.35
(d, J =18. 8 Hz, 1H), 2.39 (s, [3H), fda@d’ (s, 6H) 2l 1
0-2.0L (m 2ZH) .93-11.88 (m 2H), 1. I3 (8§,
0. 711?3’ 3H). 0o a 50| 40i on ofCO'OUHeSS 09 482.27
3-[4-(3- vdroxv r opoxy) - 3, 5- di méstapyilispteeny|]-1 - (
as, ) - ngt h
a, S?gg-tetrahy[?z\)s t hija )éycl ()pr%}oﬁﬁ@%nta eﬂ'—gﬂj-y f‘9§-38
ropan-1 - one 00 g, {4 85 mlml (60 M ) nd
DI PiEfy (1 33rl’ﬁ\NH7 76 rrggl) &ﬁ&ﬁ% Jrethang go | 497 41
sul f onyl dhl or jyde J( 0. 452 582 " oC. 8h '
reactlgr\ mvf Nr\a)FS c-f: rrarl Qf) Ollpsgﬁm - I\nr\f ler
porti®n df nethaije sul flonsdahl orwrm@ hOwdS2 " 0.8%. B286.32
nmol ) is |ad gtinring i$ continued for 30 mn.
The react|ion _m g difuted wth DCM washed W th
0. 11 aq. Nq\@{fx%??lgmd B 109e0¢purless foam 0.90 | 512.25

117 FOoH 10 colourless | 0.90 | 526.35

lyophilisate
N

Example 99

'H NMR (CDCls): & 6.85 (s, 2H), 3.99-3.92 (m, 1H), 3.80-3.72(m, 2H), 3.05-2.85
(m, 2H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s, 3H), 2.25 (s, 6H), 1.95 (s br, 3H), 1.92-

1.86 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Example 100

'H NMR (CDCls): & 6.85 (s, 2H), 4.14-4.06 (m, 1H), 3.77 (d, J = 5.3 Hz, 2H), 3.02-
2.75 (m, 8H), 2.54 (s br, 2H), 2.52 (s, 3H), 2.37 8s, 3H), 2.25 (s, 6H), 1.91-1.86

(m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Example 106
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citric acid solution, dried over MgSO4 and evapor at ed
to give nethanesul fonic acid

W@2¢og/1®688 et hyl - 4-[ 3-ox0-3-((1 aS, 5aR)-1 , 1 PCT/IB2006/050853

,2-trimethyl-1 , 1 a,5, 5a-tetrghydro- 3-
thi a-cycl opropal a] pent al en-4-yl) - propyl ] - phenoxy} - prop
ester (2.38 g) as a brown oil; LC—I\/IS: tR=1. 15

3 c
mmanz@]?ﬁb%rﬁcé;’dﬁ. FEAFBI MPB 80975, m, 21, 372067
ab, 5HR)303280 A; 10 H)et38s,I13H), 2.25 (s, 6H) 2.16 (s br, 3H), 1.91-1.87
a-tetr - St hj a- cl opr opaf al pent al en”- y*- pr opy
?m»éﬁénoki é/ SA'B Byl0 in DMF, nethanol, ethanol,
or isopropanol is treat ed with the appropriate am ne

(>4 eq.). If the amne in addition contains a
Ezatnpte 1O aci d functi onal i ty wat er and DI PEA is

A L D 8E, TR Em R oth X4 Y. 08 (o, LD 80 8T ! GH),3.68-3.60
gHr QHz(e)ﬁjto EyZQggA) ac e@#@h%fé%%f ?14%%:??0%/%';&?%2&?%@% 1.92-1.86

gatr2Hpd.. 1 hisndt)ap. 76r (sZ8Hpax SB-AQ 10 to 95%
acetonitrile in water containing 0.5%formc acid) or
by CC on silica gel eluting with DCM contai ni ng 10-25%
E’ﬁhﬁﬂﬂ@H-]-]TO avoid salt formation, sonme of the
onpounds purified under acidic HPLC-conditions are

%bttNMBt E@DU):1D EA5F (so@H)hé. 10,020, v*d-l)l—lBLiGD Brakc{mofH), 3.02-2.71

RHRRRRRS Sy g%, 3B 88 VBRI Pl o b 111
éH%}@?Gé@ BHfz, 2H), 3.28 (t J = 6.7 H, 2H),
4°(m 5H), 2.78 (d, J=188Hz, 1H), 2.37 (s,
220(3 6H) 219211(m 2H), 1.92-1 .85 (m

%g%ﬂ‘% sl (s, 0.70 (s, 3H). Exanple 821H NWR
§ 1.15¢ 6 84 (s 2H), 3.81 (t, J = 5.9 Hz, 2H),

& Qv @mcm. 56078 @&, PR1), 4.48-4.42 (m, 1H), 3.80-3.63 (m, 4H), 3.36-3.25
(m, 2H), 3.00-2.74 (m, 6H), 2.35 (s, 3H), 2.15 (s, 6H), 1.90-1.85 (m, 2H), 1.10 (s,
3H), 0.69 (s, 3H).

Example 116

'H NMR (CDCls): 8 6.84 (s, 2H), 4.64 (s br, 1H), 4.50 (s br, 2H), 4.15-3.95 (m, 2H),
3.86-3.79 (m, 1H), 3.77-3.70 (m, 1H), 3.45-3.35 (m, 1H), 3.30-3.15 (m, 2H), 3.02-
2.84 (m, 7H), 2.79 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 2.22 (s, 6H), 1.92-1.85 (m
2H), 1.11 (s, 3H), 0.70 (s, 3H).

Examples 118 to 127
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(d, J = 18.8 Hz, 1H), 2.55 8s, 3H), 2.37 (s, 3H), 2.22
8s, 6H), 2.1 2-2.04 (m 2H), 1.92-1 .85 (m 2H), 1. 1

waz2@s/10@sy, 0.70 (s, 3H). Exanple 87 1H NVR ( GB/B32006/($50853

6.85 (s, 2H), 3.81 (t, J = 6. , 2H), 3.65 (t, J =
5.3 Hz, 2H), 3.04-2.75 (m 10 , 2.37 (s, 3H), 2.24
(s, 6H), 1.98 (p, J = 6.4 Hz, 2H), 1.92-1 .87 (m 2H),
1.82 (s br, 2H), 1. 1 1 ( 3H), ;0.70 (s, 3H). Exanple
92 (as 2-fold formate salt N (CDCl3) : d 8.37
(s, 2H), 7.60 (s br, 5H),g6> s, 2H), 3.80-3.70 (m
2H), 3.50-3.35 (m 2H), 3.@&#R/74 (m 6H), 2.36 (s,
3H), 2.24-2.1 4 (m 5H) ,.4 90-1 .85 (m 2H), 1. 10 (s,
3H), 0.69 (s, 3H. Exanples 99 to 117 a) A solution of
3- (3, 5-di net hyl - 4- hydr oxy-ghenyl)-1 -((1 aS,5aR)-1 , 1
,2-trimethyl- 1, 1
a, 5, ba-tetrahydro-3-thia-cy ropal a] pental en-4-yl)-p
ropan-1 -one (2.00 g, 5.64

? ntermedi ate 10) in
i sopropanol (20 m ) and 3 q. J%@ﬂ\( 12 m ) is
treated with epichlorohydrine (2.1@d g, 16.92 mml)
Al RO MG o eS8 e Matew-4apyerody anapy T RarS G0l A timety'-
I t Th
S g2 platydrd 5 fla o dReh RIS lon fong, (850 mg,
61&86€nmod>,datﬂrmed|aner1|00 iie thopyoED 0 (5 will)i aw @él aql INaOhg (1.5 mL) is
%Me%tgdgﬁl& rﬂ%cei |$ ég';%/ fualel Ho%/ na"ﬂggyme gark Eetdlreactlon mixture

aSsthald at170°(§L Af?ertf i ore3 BMH-1B h ah additional portion of bromoacetic acid
a, 5, 5a-t et rahydro- 3-t hi a- cycl opr opa a] pental en-4-yl) -
(274 mg, 1.98 mmoI) and 3N ag. NaOH (1.5 mL) is added and stirring is continued

for 2 h after the last addition. The reaction mixture is diluted with EA, and washed

with 1 N ag. HCI. The ag. phase is extracted with EA. The combined organic
extracts are dried over MgSO4 and evaporated. The crude product is purified by
chromatography on prep. TLC plates with DCM containing 10% of methanol to
give {2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-acetic acid (60 mg) as a pale
yellow oil; LC-MS: tg = 1.07 min, [M+1]" = 413.23.

b) A solution of {2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-acetic acid in DMF
is treated with TBTU (1 eq.), DIPEA (4 eq.) and the appropriate amine (2.5 eq.).
The reaction mixture is stirred at rt for 2 h before it is separated by prep. HPLC
(Waters Xterra MS18, 50 x 20 mm ID, 10 to 95% acetonitrile in water containing

0.5% formic acid).

Example R Scale Aspect I._C_MS
(pmol) tr (Min) [M+H]*
118 NHz 170 yellow resin 1.09 | 412.24
119 NHCH3; 12 colourless oil 1.15 | 426.30
120 NHCH>CH3 12 colourless oil 1.17 | 440.33
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propan-1 -one ( 1 .72 g, mxture of diastereoisoners)
as a pale yellowoil; LCGMs tR= 1. 16 mn, [Mt | ]+ =

wWa2®m§/10633 1H NVR (CDCI3) : d 6.85 (s, 2H), 4.PaAF/B2906/050853

(m 1H), 3.77-3.69 (s, 1H), 3% 3. 44 and 3.38- 3. 32
(2m 1H), 3.05-2.84 (m 6H), 9 = 18.8 Hz,
1H), 2.72-2.68 (m 1H), 2.38 (s, 3H) 226(3, 6H) ,

1. 92-1. b(m 2H, L. T T (s] 3H), 0. 71 (S 5|—1|‘). T A
sol 121 on N(CHz) 12 colourless oil 1.11 440.32
3- ($p5-di ”Et”“/%@w ranyl et howaﬂm&'an 46 | 456.32
ao uarv-; lIIII lIIyI'J. L

ropan-1 -jone i ngt hanol | et hanol, or | sopropgnol
is treated with t)hie appropriaffe am ne (>4 eq.). If|the

a, 5183- tetrdlﬂ\}fﬁfo\ -t hila- dgcl oprcmdxair#ﬂspm'nlta en-00 y| ¥86.31

Ition contaln a(arb Ci
Enistondr %y\/\,m/?\ar otless g I 119 | 498.40

nd
rea m XN e~ The rea ionmxtur |ssi red pt
ﬁéé C for 2 t8224 |h géfor 019 lér‘?ﬁrif eb'ég/ 455.32
prpp HDI(‘ (WAt ers Xtenra MS118 & 10 t ol 95%

acetogi tr|il 100G er ¢onyai ning (Q)@"?/@Sgat. aq.05 510_24
anmoni a, |or Zor %B- AQ 10 to %0 ﬂ&g{é)ni rile i

wat er cont ai ni ng b florm c ac an QI| ca

gel 1gJyuti ng wi t ROBEM cont abni ng ]&&;}‘f/@s@et hanql 310_25

avoi d saljt f tion, gsone of )CP %’n purlfl
under aci|di cNHBEC- condi|ti ons dre tracted wth EA

fromthe respective HPLC fractions, evaporated—and
dried under high vacuum Exanple 99 1H NWMR (CDCI3) : d
Ex§51r(|§118H) 3.99-3. 92 (m 1H), 3.80-3.72(m 2H),

18.8 Hz, 1H), 2.38 (s,
NMB Q%D E} @388 ﬁsg@w (shy,, TH), 9277 (58w, (k). 4.26 (s, 2H);
3iao 75 (h BH)S 2.3 s, 3P 7 9.2(433, 8t 1. 53388 19, 1.11 (s, 3H), 0.70

(s, 3H).

Examples 128 to 133

HO

a) A solution of 3-(3-ethyl-4-hydroxy-5-methyl-phenyl)-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one

(600 mg, 1.63 mmol, Intermediate 12) in isopropanol (5 mL) and 3 N ag. NaOH (2
mL) is treated with epichlorohydrine (366 mg, 3.95 mmol). The dark red reaction
mixture is stirred at rt for 18 h. The mixture is diluted with EA and washed with
water. The organic layer is dried over MgSO4 and evaporated. The crude product
is purified by CC on silica gel eluting with heptane:EA 4:1 to give 3-(3-ethyl-5-
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1H NVR (CDCI3) : d 6.85 (s, 2H), 4.14-4.06 (m 1H),
3.77 (d, J = 5.3 Hz, 2H), 3.02- 2.75 (m 8H), 2.54 (s

wheqo626d635 2. 52 (s, 3H), 2.37 8s, 3H), 2.25 (s, PGFB2006/050853

1.91 - 1 .86 (m 2H), 1. 11 (g 3H), 0.70 (s, 3H).
Exanpl e 1061H NVR (CDCI3) : d 6.85 (s, 2H), 4.14-4.06
(m 1H), 3.80-3.75 (m 2H), 3.72-3.67 (m 2H),

%‘Te@ﬁ’o@ %x(rﬁhylﬁ%tl’f&x%/ éh&{yﬂ)‘% é 3 5aﬁ535l %ﬁmmgmyl 12131(5)%&
{edrahyio- 3Emwompmpa[a&penmw@am)$)ropam1ear% 62%1 @ig) , mixture of
1.5-4. 07 1H). 3.80-3. 72 3, 68-.3. 1
Jiteraoipainetas mpagyion i oS! iy 1875 (N4 11y 425.26: H
&mﬂééé‘,ﬁ)c@'}s,e 895285 ( m%k(”h% 1= é911(151 I-F%H)1H£0377% (dd, J =

e 111'1H N
59110 14HZZ1(—Ir)1311rﬂ) S, 2H$,(B3778532mn Zl-b 3@26285 ME(H)\,278 (d,J =

182217 kB i g 767 B Camafs B 9 Bl 1.91-1.85 ¢
EH?“‘PE@ tllJS- i WRSKI)CEPGI 131 3|—q @7?)8(sgg|,.| ).2H) , |_|)4 48-4. 42

3.80-3.63 (m 6-3.2
300274(m 6H) 235(s 3H) 215(3 6H), 1.90-1

oF ARRDESR of 3 ek iPkncdyPolfanytbmgR Hy 17 Bgas sam)
{8, Btrimettyl- 141al5,5a&eﬂéh&d?b-f¥-ﬁ|)ia-cyclopropa[a]pentalen-4-y|)-propan-1-

one in methanol or ethanol is treated with the appropriate amine (>4 eq.). If the
amine in addition contains a carboxylic acid functionality, water and DIPEA (1 eq.)
is added to the reaction mixture. The reaction mixture is stirred at 60°C for 18 h
before it is purified by prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to
95% acetonitrile in water containing 0.5 % sat. ag. ammonia, or Zorbax SB-AQ, 10
to 95% acetonitrile in water containing 0.5% formic acid) or by chromatography on
prep. TLC plates with DCM containing 10-25% methanol. To avoid salt formation,
some of the compounds purified under acidic HPLC-conditions are extracted with
EA from the respective HPLC fractions, evaporated and dried under high vacuum.

Example R Scale Aspect LC-MS
P (nmol) P tg (min) [M+H]*
128 NH- 118 colourless oil 0.89 442 31
129 NHCH3 118 colourless oil 0.90 456.46
130 HN\/\OH 118 colourless oil 0.90 | 486.30
131 HN\/\NH2 118 colourless oil 0.81 485.33
O
132 118 colourless solid 0.90 500.28
HN A
133 COOH 118 colourless oil 095 | 526.34
Wi

Example 133
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3.86-3.79 (m 1H), 3.77-3.70 (m 1H), 3.45-3.35 (m
1H), 3.30-3.1 5 (m 2H), 3.02- 2.84 (m 7H), 2.79 (d,

W@ 200618685 Hz, 1H), 2.37 (s, 3H), 2.22 (s, 6H),Par/gE2006/050853

.85 (m 2H), 1. 11 (s, 3H), Gg70 (s, 3H). Exanples

118 to 127a) A solution of

3-(3, 5-di net hyl - 4- hydr oxy-phenyl)-1 -((1 aS,5aR) -1, 1

1 -
A INETRL RO 38,22 (5 00 10 S B 87 AT Bt 4435 1) 369
B&BAIM, 12H)oses1(3535 (nmy, 5H)), B8B4-aT8d (m,| i g 2@ at0e(M.03H),12.55 (g, J =

BB R a5 . cush 22l (.2 a?‘@g?isad?n 2 tmastty ) 176 Hz, 3H),
qi@r7k(s,rg§, _gﬁt(éogH)m xture is stirred at 70C. After 1,
2, 3 and’'18

an additional portion of bronoacetic
acid (274 ng, 1.98 mml) and 3N ag. NaOH ( 1 .5 m )
IES adpied1sﬂg tlrrlng is continued for 2 h after the
48" 157 dR. 14Phe reaction mixture is diluted with
EA, and washed with 1 N aq. HCl.;Jhe aq. phase is
extracted with EA. The confi neg&drgani c extracts are
dried over MgSO4 and evapgra f The crude product is
purified by chromatograph prep. TLC plates with
DCM cont ai ni ng 10% of z to give
{2, 6-dinethyl -4-[3-o0x0-3-(()1 aS,5aR)-1 , 1
,2-trimethyl-1 , 1 a,5, 5a-&etrahydro- 3-
t hi a- cycl opropa[ a] pent al en- -propyl ] - phenoxy} - acet
ic aC|d(60rTg) as a pale y¢& woil; LGM tR = 1.07
mn, [M1l ]+ = 4 13.23. h) 0
{2, 6-di net hyl - 4-[ 3- oxo- 3- ((A aS, 5aR
,2-trimethyl-1 , 1 a,5, 5atetrahydro-
3-thi a-cycl opropal a] pent al en-4-yl ) -propyl]-phenoxy}-ac
ayi A aoiutionn dVR3- '(Cisclhlb&ammydnb)tyaSTﬂé‘thoé(y -bheqyl)-1-(@ £EHaR)-1,1,2-

iy b b A Iy b arcaoproREGIDe TIdsk dhigpropans! -one

BEOGRIEs6 lPIb{me,elféi’ferl'ﬁ%kﬂ%’[e 14) in isopropanol (30 mL) and 2 N ag. NaOH
(10 mL) is treated with 2-bromoethanol (639 mg, 5.12 mmol). The dark red
reaction mixture is stirred at 70°C for 3 h. Another portion of 2-bromoethanol (639
mg, 5.12 mmol) is added after 3, 20 and 22 h. After 26 h at 70°C, the reaction
mixture is diluted with EA and washed twice with water. The organic layer is dried

over MgSO, and the solvent is removed under reduced pressure. The crude
product is purified by CC on silica gel eluting with heptane:EA 1:1 to give 3-[4-(3-
chloro-2-hydroxy-ethoxy-5-methoxy-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (0.60 g) as a
yellow oil; LC-MS: tg = 1.09 min, [M+1]* = 435.22; '"H NMR (CDCls): & 6.86-6.83
(m, 1H), 6.73-6.70 (m, 1H), 4.17-4.12 (m, 2H), 3.85 (s, 3H), 3.83-3.76 (m, 2H),
3.05-2.90 (m, 5H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s, 3H), 1.92-1.86 (m, 2H), 1.11
(s, 3H), 0.70 (s, 3H).

b) To a solution of 3-[4-(3-chloro-2-hydroxy-ethoxy-5-methoxy-phenyl]-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propan-1-one (435 mg, 1.00 mmol) in DCM (20 mL) and DIPEA (0.274 mL, 1.60
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(&)}

20

(Waters Xterra M51 8, 50 x 20 mmID, 10 to 95%
acetonitrile in water containing 0.5%formc

wa@eoodjodgsanpl e 118 1H NVR (CDCl 3) : d 6.88 8s, PCHIB2006/050853

6.85 (s br, 1H), 5.77 (s br, , 4.26 (s, 2H);
3.04-2.75 (m 6H), 2.37 (s, 3H), 2.24 (s, 6H), 1.92-1
. 86 (m 2H, 1. 11 (s, 3H), 0.70 (s, 3H) Exanpl es

ﬁ%ﬁ% i ea) H@élﬁ%’rﬁ(é;ts'uﬁﬂn h|ono|ﬁeg1 9%3 2 foa@rg%)qtlo@. The
reactipR- mlxturafss tefirret! at Q°C for 40 min. The reactlon mixture is diluted with
SI:M, @Ltﬁ%d]g%g%g %t h&l%é)?/%p\{ W ibr@gé qu_:l |01%|g S)H|LRIOI’1 dried

b\?é’rDMQB@loénd 5v£’é)or)ate%1ﬂ> éwb' rﬁ@thah’é%fdrﬂc %ide) 2i(s- c)hloro h6 methoxy-

treated with epichl orohydrine (366 ng
frdBioxpet ((1a&harnt ftizktrimethyk1 3.9, Badefaahydmf?othlas h.

rdoopaBen ol Bobi A it M i vetow ot

Ioeve: e 1prdahigt[M4s [pa1Bi2d by CC on silica gel
eluting with heptane: EA 4:1 to give
3- (3- et hyl - 5- met hoxy- 4- oxi r anyl net hoxy- phenyl )-1 -((1

, BAR A L a2 J0xy-4-[3-0x0-3-
8, A 2P pal S RC T aes 59 2 BRI ey 13003
((daSart)ut ¢, Dfrinethgk &1 ad, Sarmﬁrashyme-aathpmbysclwﬂdpam]pehtalen -4-yl)-

PrQing Pé‘@”@xé}se*(‘wf egh)f '”4'5/%:]( arjozl5 05 I@Oplr?@aNNFf %ztreategj with the
%5%@@ 1? Eﬁiﬁie (247 e OE téé S%rﬁ (1'32 nﬁ@@vﬂgﬁfé&?éﬁs Jg@a’rboxyllc acid

flicBohdlity, 1W)a;ter2a6d IDtPEA] is atddedHn tRé)readti@v nlistur@HThe reaction
2.26 8s

Xt gq_bs stirlr_gq ai 'G?%t’o_ §%|)°C ?QS{ 5,3%) (AéH% ;m]fo rzegbt (ié\’pygifigg rtiygprep. HPLC
Rf(v?ﬁerg §;§g@éiry%f@t1 BRXYmtT BihT, AVAIEFEHARKY MBS BH Ixsbmm 5um, 10
to 95% acetonitrile in water containing 0.5 % sat. ag. ammonia, or Zorbax SB-AQ,
10 to 95% acetonitrile in water containing 0.5% formic acid). To avoid salt
formation, the compounds purified under acidic HPLC-conditions may be

extracted with EA from the respective HPLC fractions, evaporated and dried under

high vacuum.

Example R (ic;fétle) Aspect e (mli_nc; I\/[II\S/|+H]+
134 NH, 12 colourless oil 0.90 | 434.28
135 NHCH3 390 pale yellow oil 0.92 | 448.27
136 NHCH,CH, 12 colourless oil 0.93 | 462.32
137 N(CHa)2 390 pale yellow oil 0.93 | 462.43
138 AN~oH 390 | paleyellowoil | 0.89 | 478.26
139 HN\(\OH 12 colourless oil 0.89 | 508.34

OH
140 HN\/\O/\ 12 colourless oil 0.98 | 520.35
141 ! o 50 palcrae);(iarl]low 091 | 492.30
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PR

3 _04-

038223(

=

2. 8942. 79 ( ‘?O*i. 55 (<12 312 Tadoditosst) | B0
3H), 2.1|9 ( 1. 99- 8 (Wop%h*)satel 12 (t, P =
7.6 iz, 33 GJI s, ::I‘I), 065 (s, 3H)-. A
to 148 a)| A so off 12 colourless

3- (3-chl gro- 4 hya y- %- met hoxy- Mwhudls)atd -
aS, SaR=1—; Hmethyt=17;

a, SJéa-tetrah 0- 13_|th| a-dgcl prmﬂ@lﬂ]qssnta
ropan- 1 -one(\ﬁ 00 g, 2.56 llyophiltsatered
i sopr opanol n1 ) and 2 N ag. NaOH ( 10 pd ) is
treated with 2-bronoethanol (639 ng, 5.12 mmol). The
dark red reaction mxture is stirred at 70C for 3 h.
Bx8fRie 18erti on of 2- bronoet hanol (639

'H NMR (CDCls): 5 6.84-6.81 (m, 1H), 6.70-6.66 (m, 1H), 4.16 (t, J = 5.0 Hz, 2H),
3.84 8s, 3H), 3.20 (s br, 1H), 3.10-2.90 (m, 7H), 2.78 (d, J = 18.8 Hz, 1H), 2.62 (s,
3H), 2.37 (s, 3H), 1.92-1.86 (m, 2H), 1.10 (s, 3H), 0.70 (s, 3H).

ef-92 y
ate 14

$3p.32
I n

Example 136

'H NMR (CDCls): & 6.82-6.80 (m, 1H), 6.68-6.66 (m, 1H), 4.14 (t, J = 5.3 Hz, 2H),
3.82 8s, 3H), 3.03-2.90 (m, 7H), 2.77 (d, J = 18.8 Hz, 1H), 2.58 (s, 6H), 2.37 (s,
3H), 1.91-1.86 (m, 2H), 1.10 (s, 3H), 0.69 (s, 3H).

Example 138

(as formate salt) '"H NMR (CDCls): § 8.27 (s, 1H), 6.84-6.82 (m, 1H), 6.73-6.71 (m
1H), 6.12 (s br, 3H), 4.27-4.22 (m, 2H), 4.01-3.95 (m, 2H), 3.87 (s, 3H), 3.38-3.32
(m, 2H), 3.27-3.22 (m, 2H), 3.03-2.89 (m, 5H), 2.77 (d, J = 18.8 Hz, 1H), 2.37 (s,
3H), 1.92-1.86 (m, 2H), 1.10 (s, 3H), 0.69 (s, 3H).

(free base) '"H NMR (CDCls): § 6.83-6.81 (m, 1H), 6.70-6.67 (m, 1H), 4.16-4.10
(m, 2H), 3.83 (s, 3H), 3.71-3.66 (m, 2H), 3.02-2.92 (m, 7H), 2.90-2.85 (m, 2H),
2.78 (d, J = 18.8 Hz, 1H), 2.51 (s br, 2H), 2.38 (s, 3H), 1.93-1.87 (m, 2H), 1.11 (s,
3H), 0.70 (s, 3H).
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ng, 5.1 2 mmol) is added after 3, 20 and 22 h. After
26 h at 70C, the reaction mxture is diluted with EA

waewemewbed twice with water. The organi c | ayePCT/BB2006/050853

dried over MySO4 and the sol vegy is removed under
reduced pressure. The crude product is purified by CC
on silica gel eluting wwth heptane:EA 1. 1 to give
3-[4-(3- chloro-2-hydroxy-et hoxy-5-met hoxy-phenyl]-1
-((1 as,5aR)-1, 1 ,2-trinethyl- 1, 1

Ex8mide tidfir ahydr o- 3-t hi a- cycl opr opa[ a] pent al en- 4- yI) p

VT BIR CE Rk £ 5 82814523 M1 e pseh )= 2.4H2, TH), 410 4y =
258!51262&2 %%B é@aHgsg@gr 0= (5‘:% He Do) ‘313(1)0@52_72@21 (8, ?Hb 2.83-2.75
61=H,)3H)3 2790((@1 3H), amsssm 2125!)(sm 3!8) (592387 (m, BEI) 11.12 (s, 3H),
Q%I%u%m 0 1. 11 (s, 3H, 0.70 (s, 3H). b) To a

3-[4-(3-chl oro-2-hydroxy-et hoxy 5- met hoxy- phenyl ] -1 -
é(l aS,5aR) -1, 1 ,2-trinethyl-1, 1
xamgue t1ébr ahydr o- 3-t hi a- cycl opr opa[ a] pent al en-4-yl) -

B BRAP (B 687 bt i TP B (ot e 2, 1H) ™8 93-4.08 (m

gHbf@ezl §hBH?'@|$8(§7@9§1 mirg 3Jo§Q gamh)slay @@5 2T7@ m, 3H), 2.65-

reaction mxture is stirr for 40
2&&cm, gt ri238utse 3H, H9Buit-84 (m, QH)D‘GMZ (Wa%ﬂ’lhd) m (Sh )1
N ag. NaOH foll owed by 10% aq. citric acid solution,
dried over MgSO4 and evaporated to give
Eﬁhﬁﬂﬂl@qufoni c acid 2-{2-chl oro-6-net hoxy-
[3-0x0-3-((1 aS,5aR)-1, 1 ,2-trimethyl-1, 1
%HENMB (CRClahpds.825.80i( e 1 H) op68pRP6 (M, 1H), 4.10 (t, J = 5.8 Hz, 2H),

AL ot e MRS G %ﬁégr <§ﬁg 81,69 (m

37).2P8a 64 b 19 11100 obyrebbasegu) foni ¢ acid
'2-chl'or o- ’[

Examples 150 to 163

a) A solution of 3-(3-chloro-4-hydroxy-5-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one

(800 mg, 2.05 mmol, Intermediate 14) in isopropanol (30 mL) and 2 N ag. NaOH
(10 mL) is treated with 3-bromopropanol (569 mg, 4.09 mmol). The dark red
reaction mixture is stirred at 70°C. After 4.5 and 22 h another portion of 3-
bromopropanol (569 mg, 4.09 mmol) is added. Stirring is continued for further 2 h
after the last addition. The solvent is removed under reduced pressure and the
residue is dissolved in EA and washed twice with water. The organic layer is dried
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30

((1 aS,5aR) -1, 1 ,2-trimethyl-1, 1
a, 5, ba-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -

wWEe@psddesphenoxy} - et hyl ester in DVF, ethanol , POF/1B2006/050853

i sopropanol is treated with thg appropriate am ne (>4
eq.). If the amne in addition contains a carboxylic
acid functionality, water and DI PEA is added to the

WMQ?%”?E(? %&Powﬁgdﬁ?@étdr%e rBrZSdL%tels' éi E‘i‘b@ton silica gel

5to efore it Is pur
elBtiag (Wit beptaBerimitin { tC give 39RSbiaro (8- hyd:myfproqo@ryr)ﬁﬁ methoxy-

1 5 t 0,,95% t
oA AN ops R v T BhE 2 abufig 188 A 10
&%I%ﬁ%@{%ﬁb@rﬁtb@d L §1) LdPo]thﬁlfoﬁé’fM@(D Mh§Pal- é%ﬂdw nailc LC MS: tg =
aci To "avoi d salt formation, the conpounds purified
Mﬁ@emlrac[ll\m*d HPE49. 28ndHt NMIRS ( GE)}CIbe debt@-ac# e, V\] ) 6:64-6.61 (m

kDBl S S b 205 LRI 8e TH RN BE Rl -2 85 (m. 51
5. d6d8118r8 HiH)H) @z.iﬂ(éﬁ, :ﬁg),(ms Ao (4, AHP 1(85-1J80-(m, 2H), 1.05
3H)', 3.20 (s br, 1H), 3.1 0-2.90

(Sm3|‘|71-963?87@Hld J = 18.8 Hz, 1H), 2.62 (s, 3H), 2.37
(s, 3H), 1.92-1 .86 (m 2H), 1. 10 (s, 3H), 0.70 (s,
3H). Exanple 136 1H NMR (CDCI3) : d 6.82-6.80 (m 1H),

5) 6$og %gs()mtloihl'l)of 4- -éhlbto 4‘1(341@@)(3;%;08;;@@ )-53n8thof-phenyl]-1-
{188,585 b2 by & adepa-tatf afydro B-Bs-evg obiapatapentelen-4-yi)

éﬁpﬁm E%élﬁgs)(rﬁg d&g‘kgﬁﬂmh%éﬁs 2@%& gg&?ﬂ%ﬂd 262 mL, 1.53
&) 6s Addealy methane sulfonylchloride (0.090 mL, 1.15 mmol) at 0°C. The
reaction mixture is stirred at 0°C for 30 min. The reaction mixture is diluted with
DCM, washed with 0.1 N ag. NaOH followed by 10% agq. citric acid solution, dried
over MgSQO4 and evaporated to give methanesulfonic acid 3-{2-chloro-6-methoxy-
4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-
pa[a]pentalen-4-yl)-propyl]-phenoxy}-propyl ester (2.38 g) as a brown oil; LC-MS:
tr = 1.14 min, [M+1]* = 527.23.

c) A solution of methanesulfonic acid 3-{2-chloro-6-methoxy-4-[3-0x0-3-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro-pa[a]pentalen-4-

yh)-propyl]-phenoxy}-propyl ester in DMF, methanol, ethanol, or isopropanol is
treated with the appropriate amine (>4 eq.). If the amine in addition contains a
carboxylic acid functionality, water and DIPEA is added to the reaction mixture.
The reaction mixture is stirred at 65 to 75°C for 2 to 24 h before it is purified by
prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to 95% acetonitrile in water
containing 0.5 % sat. ag. ammonia, or Zorbax SB-AQ, 10 to 95% acetonitrile in
water containing 0.5% formic acid) or by CC on silica gel eluting with DCM
containing 10-25% methanol. To avoid salt formation, some of the compounds
purified under acidic HPLC-conditions are extracted with EA from the respective

HPLC fractions, evaporated and dried under high vacuum.



1H), 6.1 2 (s br, 3H), 4.27-4.22 (m 2H), 4.01 -3.95
(m 2H), 3.87 (s, 3H), 3.38-3.32 (m 2H), 3.27-3.22

W@ 2906260635 3. 03-2.89 (m 5H), 2.77 (d, J = 18. 8PE¢E]B2064)(50853
2.37 (s, 3H), 1.92-1 .86 (m , 1. 10 (s, 3H), 0.69
(s, 3H). (free base) 1H NWR ( 3) : d 6.83-6.81 (m
1H), 6.70-6.67 (m 1H), 4.1 6-4.1 0 (m 2H), 3.83 (s,

3H), 3. 70 -3.606 (M AH),Sd 0272927 (m 7TH), T72.90- I\ﬁé’
(Exadidle 12-78 (@ J = 187837z 1H)4 lgecql (s| br
2.38 (s, |3H), 1.93-1 .87AKWMR) 2H) 1 (s t3¢in) 0 [MeH]*
s, _Bxanpl g,14 1 1H NyR (¢ 8D
3 319l 1..,,npﬂ§si2 84 —“@.é?%o?’%ws%” h ?33,23 248.29
5. 516l 2H), SIJ-E@-@S 2>H),123. 67 c(dlourlbss dil. 3 H@.ng 462.34
3.02-2.9 H>2 7. 83-2.75 2. 50 3H)
2 ??&5%9, ‘2I—|\NH6 QHBQ for 12I—|), 1005@”‘933597' nb- ) 476.32
L 13585, 190 NG, 3, |3)p Examiu s dH VR 4O a0
T oo ol (Upy —1.0 g, IR, [0.07 (J, o iz,
1H) 154. 1 |3- 4. 05" ("9H2H), 4782 (palesyeILOV\BOWS-SOM (492.33
4H), . 3.03-2.90 (m 5H), 5- 2 { @ D @b 2
(m 139, |2. Sam) | | 1. it Lmesf oy 8?’9(5,%52-31
3H), 0.71 (s, . Exanple 146 1H NV\R (CDCIB) : d
6-82-6-80 (m 1HPT 6 68-6.66 (m 1H 41 0 (t I+
5. 8158, HHNG 8l ks  3H) 123. 02- ofblciﬁldsmonlo HD.98 | 534.36
266 25 (m 4H), 2.3u \o, 3||}, .I.JL.I. g (m 2| )
1. 8357s fr, LH), 1. 12|(s503H), p@le?ﬁbl(owolBHn.o@qarrplses.sz
150 to 163 ~"OH
158 Nf 50 | paleyellowoil | 0.93 |520.33
~"OH
159 N ~NH, | 475 | paleyelowoil | 081 | 491.36
160 0 50 pale yellow oil 0.93 | 518.32
N
161 NH 50 pale yellow 0.82 | 517.33
N\) resin
162 HOOG., 12 colourless 097 |546.35
N lyophilisate
163 FOOH 12 colourless 0.93 | 546.36
lyophilisate
N
Example 154

'H NMR (CDCls): 5 6.83-6.80 (m, 1H), 6.69-6.66 (m, 1H), 4.04 (t, J = 6.1 Hz, 2H),
3.82 (s, 3H), 3.64 8t, J = 5.3 Hz, 2H), 3.03-2.74 (m, 10 H), 2.38 (s, 3H), 2.16 (s br,
5 2H), 1.96 (p, J = 6.4 Hz, 2H), 1.91-1.89 (m, 2H), 1.12 (s, 3H), 0.70 (s, 3H).

Example 159

'H NMR (CDCls): & 6.84-6.80 (m, 1H), 6.69-6.66 (m, 1H), 4.07-4.00 (m, 2H), 3.83

8s, 3H), 3.03-2.70 (m, 12H), 2.38 (s, 3H), 2.04-1.94 (m, 2H), 1.92-1.86 (m, 2H),
10  1.81 (s br, 3H), 1.12 (s, 3H), 0.71 (s, 3H).
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a) A solution of
3-(3-chl or o- 4- hydr oxy- 5- nethoxy phenyl)-l -((1

wald)samp3sl , 1 ,2- trinmethyl-1 PCT/IB2006/050853

a, 5, ba- tetrahydro 3-thia- cycl Q;ﬁropa[a] pental en-4-yl)-p

ropan-1 -one (800 ngy, 2.05 Internmediate 14) in

i sopropanol (30 M ) and 2 Nag. NaOH ( 10 ml ) is

g @t gswsahoslﬂormpropanol (569 ng, 4.09 mmol). The
red reaction mxture is stirred at 70C. After 4.5

and 22 h another portion of 3- \gom}propanol (569 ny,

4.09 mol ) is added. StirpipgRis continued for further

2 h after the | ast additbBpn e sol vent is renpved

under reduced pressure ang 2 residue is dissolved in

EA and washed tw ce wi td=water. The organic layer is

dri edover MgSO4 and evaporated. The crude product is

purified by CC on silica dgl_egeluting with heptane: EA

1. 1 to give

3-[3-chl oro-4-(3-hydroxy- propa y) 5- met hoxyphenyl]- 1

-((1 aS,5aR) -1, 1 2tr|n§fhyo 1

a, 5, ba-t et rahydro- 3.t hi acycl opro R

a] pent al en-4-yl)-propan-1 -one (460 ng) as a yellow

oil; LGMs: tR=1. 10 min, [M1 ]+ = 449.22; 1H NWR

(CDCI3) : d 676-674 (m 1H), 6.64-6.61 (m 1H), 4.05

a1 , AJ sollioh Hf, H-chiBr®a-18086xy(-BametHpxy-phenyl)d-((3&p,5aR)-1,1,2-

et 8 gy i oy dogigbRLlag g biy) piopgg:-one

gfﬁéo ﬁ]‘d) 1 .y ﬁﬁn&lslntah%ed@ie 18) i gebkga ¢f0 mL) and 3 N ag. NaOH
| or o- 4- ( 3- hydr ox propoxy) - 5- net hoxy- phenyl ] -1

(4 (r(l_i @geg’gﬂza) wmh epgphlqro%ydnmﬁ;(mﬁsg ¥.04 mmol). The dark red reaction

W%BP S%Ir{)egpgtdéig’(f f’ﬁéq 3 %Hﬁﬁgfﬁog[cﬂbﬁmb?ﬁﬁyy&h% (150 mL)

ahcﬂ’ﬁﬁas(k@dZ\ﬁEh rﬁat. a% IﬁéHED@J followeddsie are@t Maeeorganic layer is dried
sul fonyl chl ori de 090 1. 15 muol) at 0C. The

PericMIsiPniRd Lﬁvappéatgm Fheopraﬂewﬂwt isouified &G on siica gel
LRARG' Rt ThEbERE 28 44! W &5véM 813-chioro-5-methoxy-4-oxiranylmethoxy-

phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propan-1-one (400 mq) as a pale yellow oil; LC-MS: tg
= 1.14 min, [M+1]* = 447.21; '"H NMR (CDCl3): & 6.85-6.81 (m, 1H), 6.71-6.67 (m
1H), 4.13 (dd, J = 4.1, 11.1 Hz, 1H), 4.01 (dd, J = 5.9, 11.1 Hz, 1H), 3.83 (s, 3H),
3.44-3.36 (m, 1H), 3.08-2.75 (m, 8H), 2.37 (s, 3H), 1.92-1.86 (m, 2H), 1.11 (s, 3H),
0.70 (s, 3H).

b) A solution of 3-(3-chloro-5-methoxy-4-oxiranylmethoxy-phenyl)-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one in DMF, methanol, ethanol, or isopropanol is treated with the appropriate
amine (>4 eq.). If the amine in addition contains a carboxylic acid functionality,
water and DIPEA is added to the reaction mixture. The reaction mixture is stirred
at 65 to 75°C for 2 to 24 h before it is purified by prep. HPLC (Waters Xterra MS18
19x50mm 5um, 10 to 95% acetonitrile in water containing 0.5 % sat. aq. ammonia,

or Zorbax SB-AQ, 10 to 95% acetonitrile in water containing 0.5% formic acid) or



DCM washed with 0.1 N aqg. NaOH fol |l owed by 10% aq.
citric acid solution, dried over MJSO4 and evapor at ed

W@ 200gites3sret hanesul foni ¢ aci d 3- {2- chl or 0- 6- TERCIIB2006/050853
4-[3-0x0-3-((1 aS,5aR)-1 , 1 ,&trimethyl-1, 1
a, 5, ba-tetrahydro- 3-thia-cycl opropa

a] pent al en-4-yl ) -propyl ] - phenoxy} - propyl ester (2.38
)03 g 880k PO onfin 10250 Ml To avi s

forinationh) spmes ofreha cogmpe it porified ((THeaaddir) HPLC-¢onditions are
-tri t. -1 . . .
s GaT P EA s Tae raspaciiye HEHG MBaia &YRRPEedand dried under

bigh- \@{ngpﬁ] phenoxy}-propyl ester in DVF, nethanol,
ethanol, or isopropanol is treated with the

10

approprl ate am ne (>4 eq. )

If the amne in addition

bUIII.d.IIID d udl UU)\yIIb Cblu IUIIbl.iUIId.Iity, VJtUI d.lld
DEPE% added t he neaé@on ni XAé‘égt The| r eack
ils stirfed at 65umIY5C f o2 to 24 k bathpr @V+H]*
I S purlfled prep.| HPLC rs Xterral M3l 8
1Qx nm 1h‘ﬁ'¥2n 95% ar‘ADnnltrqq?Qur%S\/%lrp' 089 | 464.32
conygsning 0. ﬁll—?@lﬁsat: aq. 19mmn'c§>loLﬁTes§Qf|Iba‘ §EéT1AQ 4%8 .31
odgetonrtrire rmmfwat er OﬂIaIﬂlﬂg .5/0]0[“1
aci 366 or |by NMCbaCslsl i ¢a dél e=| uaalewglesistail DOVD. 92 492.37
conses 19 TS0k, T8 NabHAT gy [P 6% Tsosce
HPL(Dagondltl on‘s/}(eHextraqsed vmddroﬁngs%romm he.89 | 508.40
respecti Ve HPLC fracti gns, evaporated and dfi ed ungder
hi gh®9acyum 4154 1HPNMVR (QeRyress.oily . 848 B§38.35
(m 1H), 6.69-6.66 (m [1H), 4]04 (t, J = 6.1 Hz, 2H),
38 (s |3H) 3@M 8/ ] =5RH 2H) 3 08-2 74 [m
10 2.1389N 2|1 6=(s|br 96| (B.0a) F
6 AH-ZQ, AH) ‘r/q\1(|3_D.’\ qu?m, m_%ol&i'r')es}fon Ql%el 550.40
(s, 13H). | 50 colourless oil | 0.89 | 522.32
Non
172 l\Il/ 50 colourless oil 091 | 536.33
~"OH
HN
173 ~" NH, 15 colourless resin | 0.81 | 507.36
174 O 50 pale yellow oil 0.91 | 534.31
N
175 NH 50 colourless resin | 0.80 | 533.32
N
O
176 15 colourless oil 0.90 536.32
HN\)I\OH
Example 171

'H NMR (CDCl3): & 6.86-6.82 (m, 1H), 6.72-6.68 (m, 1H), 4.25-4.17 (m, 1H), 4.10-
3.97 (m, 2H), 3.85 (s, 3H), 3.76 (t, J = 5.2 Hz, 2H), 3.04-2.85 (m, 9H), 2.78 (d, J =
18.8 Hz, 1H), 2.59 (s, 3H), 2.38 (s, 3H), 1.93-1.88 (m, 2H), 1.12 (s, 3H), 0.71 8s,
3H).
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Exanple 159 1H NVR (CDCI3) : d 6.84-6.80 (m 1H),
6.69-6.66 (m 1H), 4.07-4.00 (m 2H), 3.83 8s, 3H),

W@2@84AM6ID (m 12H), 2.38 (s, 3H) 2 04-1 . 94 ¥an/1B2p)6/050853

1.92-1 .86 (m 2H), 1.81 (s br 1.12 (s, 3H),
0.71 (s, 3H).Exanples 164 to 19'?6 a) A sol ution of
3-(3- chIoro-4-hydroxy-5-nethoxy phenyl)-1 -((1
BRg ~%4, 1 ,2- trimethyl-1, 1
a, b, tet rahydro 3-thia- cycl opropal a] pent al en-4-yl ) -
Hd)MﬂRJ(GDIDI@ 65685@81 1m41Hr)m®I71 -8.67 émd &) ad & 3141P61(m, 2H) 3.96-

SO A0 o R & e B Aot S5Hira (0, 4 =

f t| r f
Tﬁesk'ﬁnfxtj 2""?‘%23‘%‘?@ LB i FosheR 22 Fraye 3n, 070
8aBashed with sat. agq. NaHCO3 foI I ovved by water. The
organic layer is dried over MgJSO4 and evaporated. The
crude product is purified by CC on silica gel eluting

E’khﬁyﬂ@ﬁﬁﬁne EA 4:1 to give
(3-chl or o- 5- et hoxy- 4- oxi ranyl met hoxyphenyl )- 1 -((1

Hﬂsl\ﬁ\ﬂﬁ) CDCI318 &8516.8@ My H), 6.71-6.66 (m, 1H), 4.13-4.05 (m, 2H), 3.96-

3]8% ot 3%%? oiﬂﬁ)oéh@%y&oﬁﬁ ?ﬁg% 19 {0-ak=48RHz. TH), 2.75-2.48

| 81Qyv 2088 (s W.gztﬁss (hn, 2H 12 (o[ BH) l0.7d (5 34y - 21

m nﬁ CDt(:l ) .’8Hb H % -6 67)(m
413(dd J:41,11 1Hz 1H), 401(dd J =

3.83 (s, 3H), 3.44-3.36(m 1H),

%%@Pﬁ&%]’(ﬁ\% 1533;—? 2.37 (s, 3H), 1.92-1 .86 (m 2H).

1. 11 (s, 3H), 0.70 (s, 3H. b) sol uti on of

3- (3-chl or o- 5- net hoxy- 4- ox t hoxy-phenyl)-1 -((1
aS,5aR)- | ~-trimethyl-1 s
a*a-tetrahydro-S-thia-cyc
n-i - 0

A solution of 3-(3,5-dimethoxy-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (8 mg, 20
umol, Intermediate 16) in isopropanol (0.8 mL) and 2 N ag. NaOH (0.25 mL) is
treated with the appropriate alkylating agent (4 eq. as chloride, bromide or
methane sulfonate). The reaction mixture is shaken at 70°C for 5 h before it is
purified by prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to 95%
acetonitrile in water containing 0.5 % formic acid) to give the desired product as

colourless lyophilisate in the form of a formic acid salt.

Scale LC-MS
(nmol) tr (min) [M+H]*

Example R

177 N(CHa)s 20 0.90 458.24




10

one in DVF, nethanol, ethanol, or isopropanol is

treated with the appropriate amne (>4 eq.). If the
W@pi060G685 addi ti on contai ns a carboxylic aci d PCT/IB2006/050853

functionality, water and DI PEjy, s added to the

reaction m xture. The reaction mxture is stirred at

65 to 75 Cfor 2 to 24 h before it is purified by

pre HRCC (VWaters Xterra VSI 8 [L9X50mm 5 I0 to 95%
acet/@nitlrile i nfwater conftai?f ng| 0. 5082sat .| adi84.32
anmoni a,| or Zor SB-AQ| 10 to P5% acetoniftrile in

wat er containi ng 0. 5% forim c aci f*l) nrby CC lon—silica

gelq{7&) uting W W contjai mpgng [LO- 2§%met hanqjo_o_;_gl'g)

avoi d salt formati sone of the conpounds| purified
under acl di ¢ HPhe cond|t| ons are| extracted with EA
fromth 5 CD'JC\J[I ve—HPLEf+ractio IS—EeVvapot ated—and

dri ed under high vacuum Exanple 17 1 1H NMR (CDCl 3) :
éxﬁnﬁﬁe§1§6t6mszlw 6.72-6.68 (m 1H), 4.25-4.1 7 (m
7 (m 2H), 3.85 (s, 3H), 3.76 (t, J =
52I—|z 2I—I) 304285(m9|—|) 78 (d, J = 18.8 Hz,
1H), 2.59 (s, 3H), 2.38 (Si3HF 1.93-1 .88 (m 2H),
1. 12 (s, 3H), 0.71 8s, 3¥). rpl e 174 1H NVR ( CDCl 3)
: 56.85-6.81 (m 1H), 6.7 -6.67 (m 1H), 4.13-4.06
(m 2H), 3.96- 3.90 (m o), 3.84 (s, 3H), 3.74 (t, J
= 4.7 Hz, 4H), 3.03-2.90 ( 56, 2.79 (d, J = 18.8
Hz, 1H), 2.70-2.45 (m 6H) \2./38 (s, 3H), 1.92-1 .89
(m 2H), 1.12 (s, 3H), 0.70 3H). Exanple 175 1H
NVR (CDCI3) : d 6.85-6.80 (R—=IH), 6.71 -6.66 (m 1H),
4.13-4.05 (m 2H), 3.96- O \_R

A solution of  3-(2-chloro-4-hydroxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (7 mg, 20

umol, Intermediate 18) in isopropanol (0.8 mL) and 2 N ag. NaOH (0.25 mL) is
treated with the appropriate alkylating agent (4 eq. as chloride, bromide or
methane sulfonate). The reaction mixture is shaken at 70°C for 5 h before it is
purified by prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to 95%
acetonitrile in water containing 0.5 % formic acid) to give the desired product as

colourless lyophilisate in the form of a formic acid salt.

Scale LC-MS
Example R
(nmol) tr (min) [M+H]*
180 N(CHa)2 20 0.92 432.23
181 20 0.95 458.36
N
182 0 20 0.93 474.34
N

Examples 183 to 191
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3.89 (m 1H), 3.84 8s, 3H), 3.05-2.89 (m 7H), 2.79
(d, J = 18.8 Hz, 1H), 2.75-2.48 (m 8H), 2.38 (s, 3H),

Wa2®8A4106388 (m 2H), 1. 12 (s, 3H), 0.70 (s, 3M)T/IB2006/050853

Exanpl es 177 to 179 A sol uti orygof

3- (3, 5-di net hoxy- 4- hydr oxy-phenyl )-1 -((1 aS,5aR)-1 ,
1 ,2-trimethyl- 1, 1

a, 5, ba-tetrahydro- 3-thi a-cycl opr,gpal a] pental en-4-yl)-p
ropan-1 -one (8 ng, 20 N, I.r@%rmsdl ate 16) in

i sopropanol (0.8 m_) and’2TN¥q. NaOH (0.25 nml_) is
treated with the appropri¥ A kyl ati ng agent (4 eq.
as chloride, brom de or~ugethane sul fonate). The
reaction mxture is sha(?<en at 70C for 5 h before it is
purified by prep. HPLC (Wdter&' Xterra M1 8 19x50mMm
5mm 10 to 95% acetonitril wat er containing 0.5 %
formc acid) to give the dé d product as col ourless
| yophilisate in the form of C? caC|d

salt. Exanples 180 to 182 A solutio

3-(2-chl oro-4- hydroxy phenyl)-1 HbO(1 58 5aR)-1 , 1
2 trinme

& 5 Ao SELPRNy 0342 iaN O EYSSRRIERY B ARS RaRYT § Ztrimethyl-
'iqféaé‘Sé teﬁ?ﬁydr@-él'ﬁqla%QClﬁgFﬁfal@]gbﬁfﬁﬁjh%l)ep '-‘P-)one (400 mg,

| sopropano
ﬂr1éammblvurlt¢rnumha1aptﬁ dprlswr@path@t inhy aade’hN é44. NgOH (6 mL) is
ﬁs chl ori de

h ul f
gated; with ﬁpl&hd:}rgm/g t agf-ldo’%n} S‘aﬁhg g@%kjpeg rgaction mixture
EuétfrFéd?‘ét by & €t bEFd:E a{rW!h@rr portiodr sReplehioPo 51@“’@554 mg, 4.43

5mm 10 to 95% acetonitrile in water containi'ng
moneh & addey. Sirigovie aoménded iferedid pr. decmlﬁgre:tsl dilte@dyyth diethyl

gﬁ%ﬁz ‘%‘Zﬁgﬂﬁ%@ﬁq@%tﬁ‘ %%I %gr ﬁpl‘glft()g%'llgwﬁalgy water. The organic

eRiscdivi s Ovélrl*?lgsmmhdoé\ﬁmdrétteb Thékrade pedduct is pdrified by CC on

S|I|crfl r\cljglmeltl%lln:q with heptane:EA 7:3 to give 3-(2-chloro-4-oxiranylmethoxy-
phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propan-1-one (222 mg) as a pale yellow oil; LC-MS: tg
= 1.16 min, [M+1]" = 417.20.

b) A solution of 3-(2-chloro-4-oxiranylmethoxy-phenyl)-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one in
DMF, methanol, ethanol, or isopropanol is treated with the appropriate amine (>4
eq.). If the amine in addition contains a carboxylic acid functionality, water and
DIPEA is added to the reaction mixture. The reaction mixture is stirred at 65 to
75°C for 4 h. In the case of volatile amines, the solvent is removed under reduced
pressure and the residue is purified by chromatography on prep. TLC plates using
DCM containing 10-20% methanol. In the case of non-volatile amines, the reaction
mixture is diluted with diethyl ether and washed twice with water. The organic
layer is dried over MgSO4 and the solvent is evaporated. The crude product is
purified by chromatography on prep. TLC plates using DCM containing 10-20%
methanol. Small-scale reactions (<50 mg) are separated by prep. HPLC (Waters



1, 1
a, 5, ba-tetrahydro-3-thia-cycl opropal a] pental en-4-yl)-p
WO oane3s one (400 ng, 1. 1 1 mol, | nternmedi aPEr/IBPOG/(50853

10

i sopropanol ( 10 m ) and 3 Ngg. NaCH (6 ml _) is
treated with epichl orohydrine (554 ng, 4.43 mmol ). The
dark red reaction mxture is stirred at rt for 6 h

t f
R RiSet ek St St
fEnmicrasitiure is diluted with diethyl
and washed with sat.

organic layer is dried over

16 RS G300

Ing 1s con |nued

et her (

ag. NaHCO3 fol | owed by water.
MySO4 and evaporated. The

cﬁ’ﬂ'nféelrﬁsfé g&wtalnlng 0.5%

150 m )
The

crude prqgduct s purifife Dl¥e CCon sit i ca ggel el u(r;i n§
W"E&Bn@ﬁ-‘t?t ane: EAR7: 3 to 39 0eG LC-M
3-(2 r o- 4- oxi r any| el #lﬁ&l)g/phenvlf - (( LtraGniBaRIM2H]"
5 51%% trirrgi?u Ulgfi aciﬁca o C&J}%Ltrless foam | 0.88 | 434.21
aj Ioleeeznal e:n 4L»él%mg?gar-i168ine= do?&&lﬁ)lregm 3] 91@10? 6148.19
elTow oIl - VB, E m n + F . P0.
%’,\ ol ut i GH-CH3 15 colourless rerm 0.92 | 462.34
3 (2agh! dr ooty | ot Xy | RS dsshesi | 8963Ru7b.43
I Z= qrrmetnyr-1,
1a 58Ba- tlet r -t hi at@8/cll oelawkdss]fpam: al 8rB84- y4y8.28
pruggg 1 -U”Hel\éi T DIVF, retygnui, et hiiens;i, or 665 | 588,29
i SO panol fi ed |wi t hecodqptessrresine| ali :
eq.). If |the amine in addition contains a carboxyljc
acid fundtionali watler and|DI PEA i s added to the
rea |mure Theraion'tr iS. StiLr A
5@75( for\ﬂ/\FO/l\n q§ase cﬁl@;ﬁqs trleglg ambr?geg. 538'42
sol i under duge r.e. andathe
re&gg ils pur é‘ﬂ'lzby chlﬁ| %’#@Lrﬁ%§3ﬁg'8r ap.o'élj'lLC 477.37
pl a si ng DCM ont aifn 1( 20% met hanol t he
casisif non-vol atjjl e ari n g thcé)ﬁ)(?%r i"6R' M xbgpe §06.24
di |l uted wi thndi Hether ang washed tw celwi th
wat er. The organic
Example 187

'H NMR (CDCls): 8 7.18 (d, J = 8.8 Hz, 1H), 6.93 (d, J = 1.8 Hz, 1H), 6.75 (dd, J =
1.8, 8.8 Hz, 1H), 4.10-4.02 (m, 1H), 3.98-3.93 (m, 2H), 3.74-3.66 (m, 2H), 3.10-
2.74 (m, 10H), 2.37 (s, 3H), 1.94 8s br, 3H), 1.91-1.86 (m, 2H), 1.10 (s, 3H), 0.69
(s, 3H).

Examples 192 to 194
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| ayer is dried over MgSO4 and the solvent is
evaporated. The crude product is purified by

W@ booofretedtyr aphy on prep. TLC pl ates usi ng DCM PCT/IB2006/050853

cont ai ni ng 10- 20% net hanol . Srgl | - scal e reactions (<50
ng) are separated by prep. HPLC (WatersXterra MS1 8,
19 x 50mm 5mm 10 to 95% acetonitrile in water

N 2isBiLAB N0 -0 VBL AL doRFPdhetieX P BMeRyd Sl 15%:}9\4?1 -1,1,2-trimethyl-
oty s ot 8@’(@ gRE2gng m?fﬂi"ro?'se.gs oty L1,2-trimethy
1,18, 32a-tetrihydoGthiatdyclopropr[a@]pestadertd y i plopas: tone (600 mg,

568 %_?ncg,%&rﬁﬁdi%@ﬁgo %‘Q%ggérréba%'g’w o%fﬁ_,‘;%g%gfgas,ﬁ_ﬁ%H 6 mL) is
fe8tba-with eBfeh(dfohydiine @63111919( 5. 05'3H)moIP Tie (eacti8hmixture is stirred

Exanpl es 192 to 194a) A sol ution of

at (t4om9 briasigrenit iredihirg withedigihy! ether (15Gi8L5 #Rp-washed with sat. aq.
- i -,1 1 . . i
NEHCQITblad Sy Twater aThe (Proans, JAKeT i dfiedh. 9v8s MgSOs and

ceqsorated 011I®e (@Qleﬁprodl;cﬁasmmﬂlﬂed FﬁyerG@dd)@tﬁll@)gel Neluting with
i sopr opanol %dand 3 aq

pertaned-An ‘f’ﬂ é‘?)l g'NPo Ry@?tWY(%Ql'rwlmgtWWﬁmn)yl -trtidaS,5aR)-
gﬁf’%‘tﬂ‘lrﬁ ? SES‘tfeﬁ cﬁr‘éd\? f’r&g&tyclfoﬂ o@ar];%]pkéﬁ 4v¥ h%pan 1-

ca¢ (450 mg)lals% slrria;ﬂt Icolmmdlebg oM@IL@#MST’rme: d>r1g3amnm: [MayégTr= 413.28.
is dried over MpSO4 and evaporated. The crude product
is purified by CC on silica gel eluting with

B?py\a%lﬁfﬁ)rﬂ &f 9 Sln\{&hox¥ -4- oxwanl){lmethox¥L phen_yLI 1aS 5aR) 1,1,2-
- (2- met hoxy- 4- oxi r anyl met hoxy- phenyl )

trl,meihy|21 Rl a;&r’éa—l’hgtlrahydroﬁ -thia- cyclopropa[a]pentalen -4- yI) propan 1-one
Sa-tetr

10] of q;ﬁ@x? A8 grq%%;clj ggﬁg&eag t%lp[n@lﬁpgﬂwtr?l% qy )I'h% reaction
fgn?dg_% id E’tlrr%& at 365 Mo 2- ﬂ)’ﬁ*]{n] e cefb%gofzg? al_ﬂple _ﬁf{??fﬁl)éé{tthérbolvent is

oXy- 4-oxi ran net oxy- ph eny
%06\&!2) under tedueed pressure and the residue is purified by chromatography

on prep. TLC plates using DCM containing 10-20% methanol. In the case of non-
volatile amines, the reaction mixture is diluted with diethyl ether and washed twice
with water. The organic layer is dried over MgSQO4 and the solvent is evaporated.
The crude product is purified by chromatography on prep. TLC plates using DCM

containing 10-20% methanol.

Example R Scale Aspect I._C_MS .

(pmol) tr (Min)  [M+H]

192 NH, 272 colourless foam | 0.86 | 430.27

193 NHCH3; 272 | colourless foam | 0.88 | 444.30

194 HN\/\OH 272 colourless foam 0.86 | 474.35
Example 193

'H NMR (CDCls): & 7.06 (d, J = 8.2 Hz, 1H), 6.47 (d, J = 1.8 Hz, 1H), 6.40 (dd, J =
1.8, 8.2 Hz, 1H), 4.10-4.03 (m, 1H), 3.99-3.94 (m, 2H), 3.79 (s, 3H), 3.02-2.88 (m
5H), 2.83-2.70 (m, 3H), 2.49 (s, 3H), 2.36 (s, 3H), 2.06 (s br, 2H), 1.91-1.84 (m
2H), 1.10 (s, 3H), 0.70 (s, 3H).
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trimethyl-1 , 1
a, 5, ba-tetrahydro-3-thia-cycl opropal a] pental en-4-yl)-p

WO 2panedd3s one net hanol or ethanol is treated WETIB2Es/050853

appropriate amne (>4 eq.). Thg reaction mixture is
stirred at 65 for 2-4 h. In the case of volatile
am nes, the solvent is renpved under reduced pressure
and the residue is purified by chromatography on prep.
TLC pl ates using DCM contai ning 10-20% net hanol . In
Ekampde® 166 t0d 98 vol atil e anines, the reaction nixture
is diluted with diethyl ether and shed twice with
wat er. The organic layer is \dri eq er MgSO4 and the
sol vent is evaporated. The roduct is purified
by chromat ography on prep. '{!} p/at es usi ng DCM
cont ai ni ng 10- 20% net hanol . anple 193 1H NVR ( CDCl 3)
. d 7.06 (d, J =8.2H, 9 6.47 (d, J = 1.8 Hz,
1H), 6.40 (dd, J = 1.8, 8.2 | 1H), 4.1 0-4.03 (m
1H), 3.99-3.94 (m 2H), 3.79 3.02-2.88 (m
5H), 2.83-2.70 (m 3H), 2.49 ¢ , 2.36 (s, 3H),
2.06 (s br, 2H), 1.91 - 1 .84 Y= 2H) 1. 10 (s, 3H),
0.70 (s, 3H).Exanples 195 to 98 R sol ution of
3- (3-chl or o- 4- hydr oxy-5-net hyl - phenyl )-1 -((1
aS,5aR)-1 , 1 ,2-trinethyl- |

y r t I b )
B ST BRSLAIGLTalNS LM AREHRAT) SRR s o)1 4 2rimetny
mj1a)5 SadeRaNdrqg-3- Myél@ mspa’ﬂalpentalehrztagt gntopan-H -darree (7.5 mg, 20
appropriate al k Iatln% agent & as chlori de,
B ieiSEPraR:Ne n(er ST 9&%%) aﬁ] 3@Hc(0- 2% Mk isuireated with the

f

FRRERTaf 2l ederld "B Ao b0 G SryppiiEhe sufonate)
Abetreaction nixture waetrmkeomttm@ fog 3 h before it is purified by prep. HPLC
(Waters Xterra MS18 19x50mm 5um, 10 to 95% acetonitrile in water containing

0.5 % formic acid) to give the desired product as colourless lyophilisate.

Scale LC-MS
Example R
(nmol) tr (min) [M+H]*
195 OH 20 1.12 463.36
o._A_0CH,
196 O\/\N/ 20 0.94 446.31
I
197 O\/\,D 20 0.96 472.46
198 O\/\D 20 0.94 488.38
o)

Examples 199 to 202
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0.5 %formc acid) to give the desired product as
colourless |yophilisate. Exanples 199 to 202A sol ution

W@200840@3% | uor o- 4- hydr oxy- 5- met hoxy- phenyl ) - 1 PCT/IB2006/050853

aS,5aR)-1, 1 ,2- trimethyl-

la, 5, 5a-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -
propan-1 -one (7.5 ng, 20 mol) in isopropanol (0.8

m ) and 2 Nag. NaCH (0.25.m ) i treated with the
appropriate al kylating agenty (5 &g as chloride,

brom de or nethane sul f onak ?*e reaction mxture is
shaken at 70C for 3 h befor§ s purified by prep.
HPLC (Waters Xterra Msl 8.19x50mm 5nm 10 to 95%
acetonitrile in water contaiwing 0.5 %formc acid) to
gi ve the desired product as ol ourless |yophilisate.
Exanpl es 203 to 205A sol ution
3- (4- hydroxy-2,3,5-trimethyl -{
, 1 ,2-trimethyl- 1, 1
a, 5, 5a- tetrahydro-3-thia- cycl6propa[a]pentalen 4-yl)-p
ropan-1 -one (7.5 ng, 20 mmol ) in isopropanol (0.8

m ) and 2 Nag. NaCOH (0.25 m ) is treated with the
Appregiuticat € e KyB48iflugrargeyidrddy-sanethdxgiphenyiie-((1aS,5aR)-1,1,2-
brom de, or nethane sulfonate). The reactjon n1xture |s

UARH b 202 A Ay o a6 ePIopafAlPEIAN-fy opTepan-1-one

[Feimds 10 P hichdoahaliof KniTRr I ol NG REPg mi s treates

witkethiehappepirings! iyoatirgg agent ¢b osd asSCHIamxhl bromble or methane
Scal e LC.MS Exanpl e R(mml tR (m I—& CH

sfonatq)y Theyreagtion mixture is shaken at 70°C for 3 before it is purified by
prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to 95% acetonitrile in water

containing 0.5 % formic acid) to give the desired product as colourless

y?)-l -((1 as,5aR) -1

lyophilisate.
Scale LC-MS
Example R
(nmol) tr (min) [M+H]*
199 OH 20 1.08 463.37
o._A_0CH,
200 O ~n" 20 0.91 446.38
I
201 O\,/\T::> 20 0.94 472.48
202 O\,/\NAj 20 0.92 488.41
o

Examples 203 to 205
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OCH3 204 20 0.94 440.40 1 205 20 0.95 482. 45 Exanpl es
206 to 208a) A solution of

wW@2{08/180685 et hyl - 4- hydr oxy- phenyl )- 1 -((1 aS, 5aR)F1IB20061050853

,2-trimethyl- 1, 1
a 5, 5a- tetrahydro 3-thia- cyclopropa[a]pentalen 4-yl)-p
ropan-1 -one (450 ng, 1. 18 mmol) in isopropanol ( 10
) and 3 Nag. NaOH (6 m |) is tyeated with
epi chl or ohydri ne (326 ng, 3. &). The reaction
m xture is stirred at rt fof IB N before it is diluted
with EA ( 150 m ) and washeg=wth water. The organic

of the crude 3-(3,5-diethy

oxi ranyl met hoxy- phenyl )-1 -(
,2-trimethyl-1 , 1 a, b5, 5a-tetiakydro-3-thiacycl opropal

a] pental en-4-yl)-propan-1 - onssol ved in met hanol

or ethanol is treated with therapgropriate am ne (>4

eq.). The reaction mxture is‘stirred at 65- 70C for

A8 daiutibhe S¥olacenhy dr%x?-‘?'@5etﬂm&ﬂﬂfpﬂe‘hggﬁ1e@(1889\?&?%[19,1,2 trimethyl-
and the residue I's purified by prep LC'to give th

lidsi,9,6d- tgtf@knydros’s tiia-ayclopmpd[alpsntajephiylj-pwpanet-one (7.5 mg, 20

lrir?ﬁzl " |ﬁ9p l ezgz@fohg}%,ngi&%za%d\la(am@ m5 is(treated with the
So?ﬁgie Ak Ie(tlngsj é'nb A Cy(g?téh\fér rdmide or metha1ne sulfonate).

a, o, ba-tetr hyd opr opa 'a pent al en- 4
Fhamea@iqrsmmtgre 8. St‘takamat)m *NafOH 3( 16 pefarg, it |$33memdm prep. HPLC

B D30 Tt S Bl kel e containg

8% %Sfb?rﬂlctéblcﬂ’)"{o]&ve the desired product as colourless lyophilisate.

,5aR)-1 , 1

Scale LC-MS
Example R
(nmol) tr (min) [M+H]*
203 OH 20 1.12 457.35
o._A_0CH,
204 O\/\N/ 20 0.94 440.40
I
205 O\/\D 20 0.95 482.45
o)

Examples 206 to 208
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with sat. ag. NaHCO3 sol ution. The m xture is
extracted with diethyl ether (2x1 00 ml ). The organic

W@2a06a01635 ar e washed with water, dried over MSCHIBNEH/050853

evapor ated. The crude product1g§ crystallized from
di et hyl ether/heptane to give

(4-di et hyl am no- phenyl)-1 -((1 aS,5aR)-1 , 1
,2-trinmethyl-1 , 1 a,5, 5a-tetrahydro- 3-

t hi a- cycl opropa[ a] pent al eN- 4- yiaX- pr openone (94 ngy) as
an orange solid; LC Ms: g? 15 mn, [Ml ]+ =
352.28. Exanple 2 10 A soWet+dn of

3- (4-di net hyl arri no- phen% )-1 -((1 aS,5aR) -1, 1
2trimsthy| , 1 a,5,ba trahydro-

027 mml) in ethanol (5 m streated with Pd/C (40
ng, 10% Pd) and the m xture fhrred at rt for 2 h
under 1.5 bar H2. The m xtupg i iltered, the
filtrate is evaproated and fhe Cru roduct is
purified by CC on silica gel el uHong wi th heptane: EA

3)3 é |L&IIO\I(1eP?F o éirgﬁigq?ﬁgyi %m rr(])%y prheerﬁ | )1 8(1a§(§aR -1,1,2-trimethyl-
12 55Qaitéﬁéwgf@trﬁafcpblépFdﬁ“d[éﬂﬁéﬁ%rﬁh%ﬂgjbFﬁp%ﬁ 14017119) @50 mg,

ro an-1 -one

ﬂn1r8 M) I'nllsorafoeaaolzao Bda)rr@ln@ P N1 aga Nadldt (GomLc)fIS treated with

oAb ERSVEL AT @2R3nGT3 BAHREN ThES RN BRI iskita at rfor 18 1

Beford &-ib &filutdty dith ESM(TE@ﬂﬂMCé@DW@Qﬁé@WmnWa{eG?nTHe organic layer is
yl)-et hanone 88 0. 40 nmol), NaCOH

aéed onasl Mg emsin@vare@raiﬂd)Ansa&qwqtr eb taé FUdpoB-(8 5-diethyl-4-

HFI(—V Trgﬁmgj us&eogﬂetny‘ e qug %Fﬂ sazfgl%%%% g%{f%&réiﬁ}%ro -3-thia-

a')stopsnopa[sr]pemtaleev(myaqmreﬂaMt bne dlssolved in methanol or ethanol is
treated with the appropriate amine (>4 eq.). The reaction mixture is stirred at 65-
70°C for 18 h. The solvent is removed under reduced pressure and the residue is

purified by prep. HPLC to give the desired products as a colourless lyophilisate or

resin.
Example R Scale . LC-MS
(nmol) tr (min) [M+H]*
206 NH, 137 0.92 456.26
207 NHCH; 137 0.93 470.31
208 HN~on 137 0.91 500.30

Example209
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diethyl ether (2x1 00 ml _). The organic extracts are
washed with water, dried over MgSO4 and evapor at ed.

wab@eaemsd product is crystallized from di et hyPCT/IB2006/050853

et her/ heptane to give

3-(4- dlnethylan1no 2- nethoxyphenyl) 1-((1 aS,5aR) -1
1,2- trimethyl-1, 1

a,5,5a-tetrahydro-3-thia-cy | opropp] a] pental en-4-yl)-p
ropenone (94 ng) as a yello g¢ solid; LCGMs tR =
1. 16 min, [M1l ]+ = 382.27% 4 '
3- (4-di net hyl am no- 2- met hox W
1 ,2-trimethyl- 1, 1 0
a,5,5a-tetrahydro-3-thia-cyC/J
ropenone (94 ng, 0.25 nmmol) ¥n
treated with Pd/C (40 ng, 10%
isstirred at rt for 2 h under 3 bar H2. The mi xture

is filtered, the filtrate is evapfoated and the crude

product is purified by CC on silica gel eluting with
heptane: EA 1: 1 to give

8- salutio meaf dimethylaminebenzalgelyda (72 mgy 0.4858aa) - {13S,5aR)-1-

s ghiafat oo oy b sbappalfriRcn ) granone
2 i |
o AT el A el s ot

far ek hihe r\e@ctmdmw@tlﬁwlu with oaier and drs ol isgslivgjed to pH 10

gqté%oa?f%zhr\l%ﬁcg)r ﬁé@ﬁ acycf'rﬂag%ellsi GxttddtBE W aibthyl Bther (2x100

m]é_p.gﬁltm engd?yl bxt;eacttanaruehWQ@ew with 4§Damold)iedaogeﬂ\laﬂ1;604 and

4 , 16.0 mo i n et hanol X tirr at )

éYaF?QngePB T%e CrHge raé%‘élﬂqté% CHSH'L?reé’ P%moqi'?@}yiﬁthﬁ”?]ﬁpta”e to give 3-
Ecoetﬁ?%rrf iRG- p‘lﬁ'é'nyq;ﬂaﬁh o t1‘?1 ,@"fn%th‘?ltm %@E%a-?é}rahydro-&

ut 1 on emxiu I'S extrac
thi chglbprtpaga] pé atale r6d-yi}-propemhpe (94 ang)caean oaange sole; LC-MS: tr

= 1.15 min, [M+1]* = 352.28.

propal a] pental en-4-yl)-p
ethanol (5 nL) is
and the m xture

Example 210

.:llf%

\ /

N/
/

A solution of 3-(4-dimethylamino-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (94 mg, 0.27 mmol) in
ethanol (5 mL) is treated with Pd/C (40 mg, 10% Pd) and the mixture is stirred at rt
for 2 h under 1.5 bar H,. The mixture is filtered, the filtrate is evaproated and the
crude product is purified by CC on silica gel eluting with heptane:EA 1:1 to give 3-
(4-dimethylamino-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
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washed with water, dried over MgJSO4 and evapor at ed.
The crude product is purified on prep. TLC plates with

Woe@bas3EA 1: 1 to give 3-{4-[(2-hydroxy-et hyPQF/I1B2006/050853

met hyl - am no] - phenyl }-1 -((1 a§5aR) -1, 1
,2-trimethyl-1 , 1 a,5, 5a-tetrahydro-3-thiacycl opro-
pal a] pent al en-4-yl ) - propenone (88 ny) as an orange-red
g% ,'89%'8? i Jp%}ﬁaTerM%)-Hﬂo‘ban[%ﬁe]('iO M3 3 (ellW IPLE-MS: tr =
8-884m[n, IMhy Hir-089428hy!l ) - met hyl - ami no] - phenyl }-1 - ((1
aS,5aR)-1, 1 ,2- trinmethyl-1,

la, 5, ba-tetrahydro- 3-thi a-cycl opro- pa[ a] pent al en-4-yl)
EREAMRRE®Ie (88 ng, 0.23 mmol) in ethanol (5 m_) and
THF (5 mM ) is treated with Pd/C (40 ng, 10% Pd) and
the m xture is stirred at r for under 1.5 bar H2.
The m xture is filtered, {Fate is evaproated
and the crude product is pLﬁ' F on prep. TLC plates

3-{4-[(2-hydroxy-ethyl) - Pyl -am noj] - phenyl }- 1-((1
aS,5aR) -1, 1 ,2-trinethyl-1/

a, 5, ba-tetrahydro- 3-thi a- cycNopyopal a] pent al en- 4-
yl)-propan-1 -one (49 ng) as 4 yY§llow oil; LGMS: tR =
0.85 mn, [M1l ]+ = 384.27. Exgaple 2 15 A sol ution of
4- am no- 3, 5- di net hyl benzal dehyde gl7'46 ng, 5.0 mol), (
1 aS,5aR)- 1-(1, 1 ,2-trinmethyl-

ia- i | e 4=y )t
gﬁ@ghe%a@ﬁﬁﬁ&hgr hé‘- gﬁ%lﬂ%@g ﬁk@é@lﬁ?&é‘ n@éhi?%l .48 mmol),
(1Ja6 5aR)-i 5(1stt, Rtrimetiat- 1YfECBIBaFteilra5de\ro Shlaalfcg/atdpr@ma[a]pentalen -4-
and extrac

)i asereoiEBoma. 46 Hamal e e GEPLNG, 463 mablbyeethandl (5
@‘@ ga?g%ﬁ@%sf g?gﬁn gﬁneengh% ghgﬁ&t}ﬁé%gﬂuteb%%ﬂ‘w%é%d the pH is
adjusted to pH 10 with sat. ag. NaHCO3 solution. The mixture is extracted with
diethyl ether (2x100 mL). The organic extracts are washed with water, dried over
MgSOs and evaporated. The crude product is crystallized from diethyl
ether/heptane to give 3-(4-dimethylamino-2-methoxyphenyl)-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (94

mg) as a yellow-orange solid; LC-MS: tg = 1.16 min, [M+1]" = 382.27.

Example 212

/
A solution of 3-(4-dimethylamino-2-methoxyphenyl)-1-((1aS,5aR)-1,1,2-trimethyl-

1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propenone (94 mg, 0.25
mmol) in ethanol (5 mL) is treated with Pd/C (40 mg, 10% Pd) and the mixture is
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mm 10-95% acetonitrilie in water containing 0.5%
formc acid) to give 3-(4-am no-

W@2®6dioses hyl - phenyl )-1 -((1 aS, 5aR)-1 , 1 PCT/IB2006/050853

,2-trimethyl -1, 1
a 5, 5a- tetrahydro 3-thiacycl opropa[ a] pent al en-4-yl)-pr
openone (560 ng) as a yellowresin, LCGCMs: tR 1. 12
r?ed [Ad ot 2 Bk 1 BXREP! 1% 2TIJr(§ rﬁn&&’rlguté ‘PiﬁeFéfd the filtrate is
no- 3, 5- di net hyl - pheny -((1
e@aproatmi Bp\d the, cruide product is purlfled by CC on S|I|ca gel eluting with

Pepiane; gwdmaj L S MK G CCCE SR ES

frfnﬁ?éth?m Watﬁ"'Sé’iﬂét%Ky%ﬂ@ 3hia- é?&@ﬁ@pa@éehﬂé%mw U5 phA-1-one (72

stirred at rt for 18 h under xture'is
ma) esraeyellovweil LTt te 5 6.98vaiy Odt-éH =884.87i ed to give
3-(4-am no- 3, 5-di net hyl -phenyl)-1 -((1 aS,5aR)-1 , 1
,2- trimethyl-1, 1
Bxamfple LaBr ahydr o- 3-t hi a- cycl opropa[ a] pent al en-4-yl)-p
ropan-1 -one (490 ng) as a yellowresin; LCGMs tR =
0.92 min, [Ml1l ]+ = 354.3Q; 1H (CDCI3) : d 6.80
(s, 2H), 3.47 (s br, 2H), /&B5.75 (m 6H), 2.37 (s,
3H), 2.1 6 (s, 6H), 1.895 (m 2H), 1. 1 1 (s,
3H), 0.70 (s, 3H). Exanplé¢gs 2 17 to 222 A solution of
3- [ 4- (2- am no- et hoxy) - 305di net hyl - phenyl ]-1 -((1
aS,5aR)-1 , 1 ,2- trinmethyf-1,
a, 5, ba-tetrahydro- 3-thi a-ckclgpropal a] pental en-4-yl)-p
ropan-1 -one (20 ng, 0.051 ) and DIPEA ( 1 0.4 ny,
0.081 mMmmol) in DCM (2 m ) reated with the
appr opriate sul fonylchloride orNsY fgaoyl chloride ( 1
.2 eq.) and the reaction mxture is stirred at rt for
I C
cr ugg%pﬁd?gt M;e@b][o i :eﬁgwg&ygﬁh pq ﬁg@%\?\%?@regy & 6 mg, 0.48
BB 10 to 95% acétambar)ite(t hZWaﬁmthﬁdnia,Bcﬁaagatmk@dro3th|a-

A’forrﬁgé[aﬁpen IenP£ yﬂ Sthafione %gl na, Br Ctrr%rr%] , 8h§ NaOH (640 mg,

16.0 mmol) in ethanol (5 mL) is stirred at rt for 18 h. The reaction mixture is diluted

with water and the pH is adjusted to pH 10 with sat. ag. NaHCO3; solution. The
mixture is extracted with diethyl ether (2x100 mL). The organic extracts are
washed with water, dried over MgSO4 and evaporated. The crude product is
purified on prep. TLC plates with heptane:EA 1:1 to give 3-{4-[(2-hydroxy-ethyl)-
methyl-amino]-phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopro-pala]pentalen-4-yl)-propenone (88 mg) as an orange-red solid; LC-MS: tg
= 1.07 min, [M+1]* = 382.37.

Example 214



diluted with EA and washed with water. The organic
phase is evaporated and dried to give the desired
WEe@dnete3as a col ourl ess resi n. Exanple 2 17 1rCTNNR006/050853
(CDCI3) : d 6.87 (s, 2H), go%t br, J =6 Hz, 1H),
3.91 -3.85 (m 2H), 3.56- 34 m 2H), 3.05 (s, 3H),
3.02-2.85 (m 5H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s,
3H), 2.25 (s, 6H), 1.93-1 .86 ( 2H), 1. 12 (s, 3H),
0.71 (s, 3H). Exanples 223 to &&7 A solution of
3-[ 4- (3- ami no- propoxy) - 3 m hyl - phenyl -1 -((1
aS,5aR)-1, 1 ,2- trinmeth 1
a, 5, ba- tetrahydro 3- thlé- ycl opropa[a] pental en-4-yl)-p
ropan-1 -one ( 15 ny, 0703y mmol) and DI PEA (7.5 ny,
0.059 mml) in DCM (2 m _){is treated with the
appropriate sul fonylchloridey sul famoylchloride ( 1
2 eq.) and the reactionm (@ is stirred at rt for 1
h. The solvent is renoved i N~Vs and the crude
product is purified chromatogragphyNeHprep. TLC pl ates
with heptane: EA 1: 1 to give the desired product as a

palseluiion of Beldr[i2-hedemyteiby R 2eethyl-asmokpsenyltiloii1a$,5aR)-1,1,2-

k21 30 8 S AR RNl RA N £ P Bsbdrione (e

M mmhbahwmﬁaﬁolt(el mwmbﬁpﬂﬁp(s[ @) ﬁ@tr@btyar \4cnt]9i|F)d/C (40 mg,
propan-1 -one (20 0. 049 mul)

5 {0%bPel aﬂﬂtthetrﬁ@(tlﬁﬁpﬁcﬁﬁfregt@ @GD'T Brfbhlf‘aér b(ﬁ B% lamThe mixture is
ﬁlg%bgé%eggm)at@#e(lgﬁroaf&fﬁhanrh?" cHhds ?rbéucsttlbr Lﬁfﬁgaton prep. TLC

€ reaction mx Separated
plates WHRLK2(t5d¢ &A Zdr tmglstB {3@[(231@‘dr95}9/4eﬂw$)tmethw-lah&no] phenyl}-
ormc

agg}%ggﬁfg&hg{tmng%y% 1a 5, 5a tetrah?gro-%-thla c%/clopropa[a]pentalen 4-

yl)-propan-1-one (49 mg) as a yellow oil; LC-MS: tg = 0.85 min, [M+1]" = 384.27.
10

Example 215

A solution of 4-amino-3,5-dimethylbenzaldehyde (746 mg, 5.0 mmol), (1aS,5aR)-
1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-

15  ethanone (550 mg, 2.5 mmol) in 10% NaOH in methanol (14 mL) is stirred at 70°C
for 1.5 h. The reaction mixture is diluted with water (180 mL) and extracted with
EA (2x80 mL). The organic extracts are dried over Na,SO4 and evaporated. The
crude product is purified by prep. HPLC (Phenomenex Aqua, 75 x 30 mm ID, 10
um, 10-95% acetonitrilie in water containing 0.5% formic acid) to give 3-(4-amino-

20  3,5-dimethyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
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as a pale yellow resin. Exanple 228 1H NVR (CDCI3) . 5
6.86 (s, 2H), 4.81 (t br, J =6 Hz, 1H), 4.21 -4.1 2

W@ 2906168635 3. 86- 3.75 (m 2H), 3.51 -3.42 (m 1M)T/IB2006/050853

3.37-3.25 (m 1H), 302 (s 3;@ 3.01 -2.85 (m 5H),
2.79 (d, J = 18.8 Hz, (s, 3H), 2.24 (s, 6H),
1.93-1 .87 (m 2H), 1. 12 (s, 3H), 0.71 (s, 3H).

g%?@_ 4@]_ nggﬂ‘éﬁlﬁa@opw%}ogénone r(IEG(%erg ﬁenylyf”ow rze?m LC-MS: tg =
a325aR), {M+]11"1=382.24ri nethyl -1 , 1

a, 5, ba-tetrahydro-3-thi a- cycl opropal a] pental en-4-yl)-p
ropan-1 -one ( 18 ngy, 0.043 muvol, Exanple 8 1) in DCM
Exafple 218 treated with DIPEA (22 ng, 0.1 7 1 mol),

TBTU ( 19 ng, 0.06 mmol) and glycolic acid (5 ng,

0.064 mml ). The mxture is\stirregrat rt for 1.5 h

before it is separated by cheame’sgraphy on prep. TLC

pl ates with DCM net hanol 9:S /t ol
N-(3- {26d|rrethyl 4-[ 3- oxo- (1 aS,5aR)-1 , 1
,2-trimethyl-1 , 1 o)

a white solid; LCMs: tR = 1.1 ¥-n, [M1 ]+ = 470.07.

Exanpl e 232To a sol uti on of

3 [4 (3-am no- 2- hydr oxy- pr opo
5# aS,5aR)-1 , 1 ,2-tri nethy

& 5 sohifioy ra:ﬁydaomsammoas&y@mmdmeayb@nf ap8iBaR)y1.J 2-timethyl-

FIaRs Sateiast e B Bpraly PRalp P45 bigbelbog, L7 ma. 1.5

mmblhjrdethanod (20 mL asitrebated With F&ﬂCn(lmb)mgndiOTde and the mixture
reaction mxture |s stirred at rt_for 1.5 h befo
iss StEeR 3ft B fopnl e gndei ¢ Baktes The mixture is flltered the filtrate is

evaproated and dried to give 3-(4-amino-3,5-dimethyl-phenyl)-1-((1aS,5aR)-1,1,2-

) - 8H5 di rret hyl - phenyl ] -

trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one
(490 mg) as a yellow resin; LC-MS: tg = 0.92 min, [M+1]* = 354.30; '"H NMR
(CDCls): & 6.80 (s, 2H), 3.47 (s br, 2H), 3.05-2.75 (m, 6H), 2.37 (s, 3H), 2.16 (s,
6H), 1.89-1.85 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Examples 217 to 222

O™\ _-NHSO,R

A solution of 3-[4-(2-amino-ethoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one (20
mg, 0.051 mmol) and DIPEA (10.4 mg, 0.081 mmol) in DCM (2 mL) is treated with
the appropriate sulfonylchloride or sulfamoylchloride (1.2 eqg.) and the reaction

mixture is stirred at rt for 2 h. The solvent is removed in vacuo and the crude
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wi th DCM cont ai ni ng 10% of net hanol. This gives
N-(3-{2,6-dimethyl-4-[3-oxo-3- ((1 aS,5aR) -1, 1
WQ 20061100983 hyl -1 , 1 PCT/IB2006/050853

a, 5, ba- tetrahydro 3-thia-cycl QQyopa[ a] pent al en-4-yl) -
propyl ] - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de
(7 mg) as a colourless solid; LCGMs: tR = 0.98 mn,

%M’ﬁjdc% i5 purgi%@ kg}ﬁ% e&ﬁﬁfﬁ_ci \gdrﬁgeggxz)cljrb%x SBO(\Q 1 t? 95 A: ac?tomtrlle in
vater- c(c(malamgsﬁl%) %4 forntic, abld)t Hro@mﬂﬁorﬂammg fractlons are combined,

dflsgendin B4
§r|éé1’5 t(’ﬁ?i‘i’/b

aS, 5aR

a, 5 5a- tetrahydro 3- th| a- cycl opropa[ a] pent aI en- 4- yI

ah th|

Chsiad hufl

RE fanébrréd %dﬁh&@wgweﬁw@m )-1

1, 1 ,2-trinmethyl-1

SQ?éJRE}?A’Pg npth%llsgnlsd'eé/aad rated and

-((1

ropgdair= J. =

234A sol y

9%?"""&1?3-‘1!\]/5:

Ul Wi I.II DUUI uriri
in anaIOﬁy to the
tR=1."10 m n,

tion of

IL‘,I. IIyI d.l. T TTI

&@@@duﬁ?@')g
[MeL ]+ =

CYU

) -
65

met-hanod
|ven|

4 Fm.anﬁ\ﬂph?

d.l.

- gm no- 2- Nydr oxXy- pr«

S, 5aR) - |:|31 L 2-t

YpoOXy) -3, 5-d
i metdyl- 1

" 107 ~PlChY6.04

lldllYUlU 3=thia- CYy

-one (@0126!;{3 0.1 ¢

+h D0

ctopropaia]

b4 rrmﬂ1 Exa

3!:/\ {O

pentatenm-@g-yt )=

pl ¢.199) | n4BXTRM

3 ad
s—t+reatea v“ﬂ Lo I

ngy, CRLHIGH) ang

43 Y, 0. 246 nmml

\uu 5

1 terts51 buto

d at NIH d1ICH, h.

shed with sat. aq

The mggture

NaHCO3 and

N AacCC nanl )
U, UJJ LILLILA ¥4 } y
Kycarfdiony| 504.25

o ! - . -

Is diguted »ps.be
brine. The

orgapic §
evapor at €d

N NS

he Test

er
di sso

A, filt
ved in

i r and
%(3'2 1533.06

and?% A (

The Jq xt ur

0.1 m s, added.
h bef oﬁicgﬁ)ﬁt her {

Dorti

of TFA

Ea (%2 i 29506

added. Stlrrlng Is continued for 1 h.

Example 217

'H NMR (CDCls): & 6.87 (s, 2H), 4.84 (t br, J = 6 Hz, 1H), 3.91-3.85 (m, 2H), 3.56-
3.43 (m, 2H), 3.05 (s, 3H), 3.02-2.85 (m, 5H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s,
3H), 2.25 (s, 6H), 1.93-1.86 (m, 2H), 1.12 (s, 3H), 0.71 (s, 3H).

Examples 223 to 227

0N\~

NHSO,R
A solution of 3-[4-(3-amino-propoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (15
mg, 0.037 mmol) and DIPEA (7.5 mg, 0.059 mmol) in DCM (2 mL) is treated with

the appropriate sulfonylchloride or sulfamoylchloride (1.2 eqg.) and the reaction
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The m xture is diluted with EA, washed twice with a
sat. ag. NaHCO3 solution, dried over MgJSO™4, filtered

warweawmpdr at ed. The crude product is purifi edP@lIB2006/050853

chr omat ogr aphy on prep. TLC pi@ées w t h DCM net hanol

9:1 to give 2-amno-N (3-{2 dlrrethyl 4-[3-0x0-3-((1
aS,5aR)-1, 1 ,2-trinethyl-1,

Aidurdid %itrrﬁﬁ‘yéirr? 1or t1hl'1 a‘?Mé'sQﬂ\Fé?ﬁ% abRRIVEA |ﬁnv%cuo nd the crude
y~-propyO phenoxyj ~- hydr oxy- pr opyO- acet am de ng?

pracicb ig pesfied e:ﬁromalo@aﬂly OR prep. §6Cnplates mrm !peptane EA 1:1 to
485. i ce-cool ed sol ution of

4R 1 oS Br e B H wdR BlaEaE 60 o 40 mmol) in

DCM (60 nmL) and pyridine ( 10 niL),

trifluorgnet hanesulfonic acidanhydride ( 12.4 g, 44

nmol ) added over a pesbg@ of 20LgiMS Upon conpl ete
a&dﬁm%ﬁh the i 8 bath|is rempved and the reaction is
stirred flor further 2 h @Mal} | tTminyi YMuH*i|s di | ut ed

‘v"v';th EA (’)ﬂﬂnd \ \nnc-l*adthr\a +|rm \nlfh \‘ater’

dri gg3over I\/QS@H filteregzand gvegol aqtgaobs The residue

LS puri filed h\/ fl aqh chromat ogr aphy bn_silica gel

el ubbag With-b?—Bb@laei EA 43% t0 give | 504.07
trifluord-nethanesul fonic acid 4-

forﬂé-Z 6- %@ﬁ%lﬂghenybzeit eﬁ {@ 9 %;8% a

colourless oi a stirred

R
3?;5 - w%}% %eque%f%?glel 51a d:ﬁ@?(?it hm;Ima)m Ing
I

(4.1 g, nnol ) | met hyl aite ((1|7.7 g, 206

mm??7 PP (Né@Hnég 1.[1336mol|) Talfi PRIGRS |2 (231 ny,
I 03 Tmot ) under mitrogen. The mxture 15 stirred at
115C for 5 h, cooled to rt, diluted with diethyl ether
(350 m ) and washed twice with 1 N ag. HCl and once

ign a sat. a NaHCO 3 solution. The organi c extract
§amn'%%|28§ép filtered and

Z
.lll/&

0
o NHSO.R
A solution of 3-[4-(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propan-1-one (20 mg, 0.049 mmol) in DMSO (2 mL) is treated with the appropriate
sulfonamide potassium salt (3 eq.) and the reaction mixture is stirred at 50°C for
20 h. The reaction mixture is separated by prep. HPLC (Water Zorbax SB AQ, 10-
95% acetonitrile in water containing 0.5 % formic acid) to give the desired product

as a pale yellow resin.
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evaporated. The residue is purified by flash
chromat ography on silica gel eluting with heptane: EA
WG 2061100633 ve 3- (4-fornyl -2, 6-di met hyl - phenyl ) - BCT/IB20€6/050853
acid methyl ester (3.6 g) as gggol ourless Iiquid;
LC-Ms: tR =0.96 min. c) A suspension of
3-(4- for rryl -2, 6-di net hyl - phenyl ) acryl iC aC| d net hyl

ester 6 g, 16.5 nmol[) tnan and 1.25

%n1 »|(45 M) is 1T SFRel Tt rECige 1] The

a i's evaporat ed |gnehdne a ol n S
extracted twce with D(,lz\aﬁEl ’1 ?ml”; ml'ﬁ acidified
Wi t N |ag. and ext te( t i ce h, EA. The
conggﬁed or gani¢ '&xtragt ié rﬂ% ) :5@304,
fiTtered [and evaporated. [he obtfal neg sol | d is
rec?98t al|i zedCHZ hseEA ( 168 ) 1@ gil 0.2

3 (4-fornyt=2, 6-drmethyt phenyf)=—acrytic dt,ld (2.4 9)
as aSWni tle ﬁﬂz@:HzC‘Ud‘s Mp: B8 =0. 8408 n.534)2A | sol ution
AF 1 ac PN ) 1 1 2 Mt Iyl 1
Ul L \\J. aq, uar\) L y L y & LI | IICLIIyI y L

a, 5, ba-tetrahydro-3-thiacycl opropa[

E](ge{mélggg 4-yl)-ethanone ( 150 ngy, 0.681 mmol) and

3 (4-fornyl-2,6- dinethyl-phenyl)-acrylic acid (140
d@NMBd@DGﬂﬁbIS)S 86 (ae&Hh)arﬂoEﬁ ¢ Mad= 6 Hapil H) 14.29 -NadHimL 1H), 3.86-

Fir Poths Bodat2 Gt it (BTl B2 (G B3 R1-2.85
992 72D . dTﬂ'e- 1‘8)8tH£e1IHF 2d3$le§e§I-|W2til4lé§"é dg@shﬁdm 2H), 1.12

h vvater ' owed by ’brine.” The organic extract |s
¢, iI3&H, Bv/dr( sr\@@m filtered and evaporated. The crude
product is purified by prep. HPLC (GomSil 120
ODS- 4-HE, 30x75 mm 10 mm acetonitrile/water(0.5%

lg 239% t 0 95%cetonitrile) to give
3-{2,6-dinethyl-4-[3-0x0-3-((1 aS,5aR)-1 , 1
,2-trimethyl- 1, 1
a, 5, ba-tetrahydro- 3-t h/=s
ropenyl ] - phenyl }-acryP{c
solid; LCGMs tR =1. }

& opropal a] pental en-4-yl)-p
d (110 ng) as a yellow
[ Ml ]+ = 407. 32.

A solution of 3-[4-(3-amino-propoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one (18
mg, 0.043 mmol, Example 81) in DCM (2 mL) is treated with DIPEA (22 mg, 0.171
mmol), TBTU (19 mg, 0.06 mmol) and glycolic acid (5 mg, 0.064 mmol). The
mixture is stirred at rt for 1.5 h before it is separated by chromatography on prep.
TLC plates with DCM:methanol 9:1 to give N-(3-{2,6-dimethyl-4-[3-0x0-3-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propyl]-phenoxy}-propyl)-2-hydroxy-acetamide (7 mg) as a white solid; LC-MS: tg
= 1.01 min, [M+1]* = 470.07.

Example 232
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e) To a solution of 3-{2,6-dinethyl-4-[3-o0x0-3-((1
aS,5aR)-1, 1 ,2-trinethyl- 1, 1

W@ 2®s3e068%t r ahydr o- 3-t hi a- cycl opr opal a] pent al ePCHIB20)6/(50853

ropenyl ] - phenyl }-acrylic acid 30106 ng, 0.261 mmol) in
ethanol ( 10 m _) and DI PEA (5 , Pd/C (50 ng, 10%
Pd, noistened with 50% water) is added and the m xture
is stirred at rt under, 10 bar, of H2 overnight. The
catalyst is filtered ohf and¢the filtrate is
evaporated. The crudegprodugt is purified by prep.
HPLC (Gom Sil 120 ODSy#HE, 30x75 mm 10 nmm
acetonitrile/water ( % HCOOH), 20%to 95%
acetonitrile) to give {2, 6-di nmet hyl -4-[3-o0x0-3-((1
aS,5aR) -1, 1 ,2-trinethyl- 1

a, 5, ba-tetrahydro- 3-thi gyl apropa[

a] pent al en-4-yl) - pr opyl nyl }-propionic acid (69

ng) as a colourless oil; . tR=4. 1 1 mn,
[MH1] + = 4 11.26; 1H NWR ( \ dy6.84 (s, 2H9,
3.02- 2.83 (m 7H), 2.80 (d, #o= 18. H 1H),
2.53-2.46 (m 2H), 2.38 (s, 3H), 2.32 (s, 6H), 1.91 -
IoSSa(m:oIﬂhbn lof 1 344 (8-arBio-2-hydioxgspropblky)-Esadiplethyl-phenyl]-1-

éégg%ﬁﬁﬁ? Sirsetov hdry pa-tetany k- i @ﬁéﬁ@?@@f@lpentalen 4-yl)-
@’o?é'n%-%ﬁ% o@?@ﬂ%p%%cﬂﬁm @p%]%?%@?%# dﬁ,z:?ﬁm mg, 165

amoIWBTLﬁI(\DO RS (mikﬂ?) amd hydrdxyraatic acid 38 degl. 63 penol) and the

m xture is stirred at rt for 5 mn before ethanol am ne
(eAcHgn mixturenisiirred ah didied 1-Shikefeieyit issserpiaiesled prep- TLC plates

gvgh QDQM Eé‘rﬁtgﬂ?ﬁg mog/t gil dét?ggbll bf;h?sd eégkl)gﬁg?%qdﬁﬁéthyl -4-[3-0x0-3-
(1 aB,5dfDL G (alﬁm%thylsyﬁmﬁ Baféir&ylﬁa@ma byaiop @M d]petdien-4-yl)-

t H%O&c'z t
g’r%p?/] p(henoxy} 2-hydroxy- propy? oHydroxy acetamlde (7 mg) as a colourless

solid; LC-MS: tg = 0.98 min, [M+1]* = 486.04.

Example 233

Ho O
3-[4-(2-Hydroxy-3-methoxy-propoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one is
prepared by treating 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-
one with sodium methylate in methanol at 65°C for 16 h in analogy to the
procedure given in Example 99; LC-MS: tg = 1.10 min, [M+1]" = 443.18.

Example 234



give 3-{2,6-dinethyl-4-[3-0x0-3-((1 aS,5aR)-1 , 1
,2-trimethyl-1 , 1

W@ 2®s3e068%t r ahydr o- 3-t hi a- cycl opr opal a] pent al ePCHIB20)6/(50853
ropyl ] - phenyl } - N- (2- hydr oxy- eqlp)F/{I) propi onam de (7 ny)
as a colourless resin; LG M .03 min, [M1l ]+ =
454, 35. Exanple 237 3-{2, 6-Di net hyl - 4 [ 3-o0x0-3-((1
aS,5aR) -1, 1 ,2-tri nethyl-,1, 1
a, 5, ba-t et rahydro- 3-t hi)acygipr opa
a] pent al en-4-yl ) - propy nyI }-N-(2-hydroxy-1
- hydr oxynet hyl - et hyl ) - )pr opi onam de is prepared in
anal ogy to Exanple 28 sing serinol instead of
et hanol am ne; LCG-MS: tR/= 0.98 min, [Ml |+ = 484.42.
Exanpl e 238 a) A sol utiop-Qf 2,5-di bronmoxyl ene (8.0 g,
30.3 mmol ) in diethyl et 120 nL) is cooled to -78C
and then treated with n-&/llithi (20 mL, 1.6 Min
hexane). After stirring for 4% (6 m) is
slowy added. The m xture is mar NHf and stirred
for 1 h. The m'xture is cooled again to -78C before
Anot Isefutipor t | of of 3A4b(3tgrino: :Eﬂ'huch(xsr propoky)-3detichetHghenyl]-1-

{53 50Dr Ly HhiFeth il e R R e B ok i B RlAIRE aten-4-y)-
brépaf-1-6kk- (70N@gMoxted enrhél, %n?&é@b Wht DCRA(3 3RI) Fshﬁeated with

extract is concentrated in vacuo. The crude produc

5 PIPEAi(88 by, ©€56nmaal), dB1deI(74Img.i hg3wntehansd tarb: ioxycarbony
QytinkCd 8, @;%’z{so@]‘?ﬁ%ﬁgﬁaihgggg%{ P RRARKS R ¥ ed &t 1 B 1 h. The

|4n>ttmms 3ilbtedi wthhEIA- Bro 2wbstedty dath( 8atl §q ONaB&Q@Pp and brine. The
pt ol uenesul fonic acid

Qrgan,tf:r @gggﬁgtj,lsmdn@gl SVeH Mg$(ﬁ4tglr[€g[gaearad 1@@nqa|ratpd, Jhe residue is
Bﬁggl%@dﬁngy_f@ %2TR) hd' TFA 8 1 th‘*}ﬁé Q@Ijéd e Hn&t?ﬁé%%@?r%d at rt for

ark apparat ng i s continue
10 ath Hafdfe Bnothe6 pbriiobhef TEA((OlO@rmhj bst added. Stirring is continued for 1 h.

The mixture is diluted with EA, washed twice with a sat. ag. NaHCO3; solution,

dried over MgSOQs., filtered and evaporated. The crude product is purified by
chromatography on prep. TLC plates with DCM:methanol 9:1 to give 2-amino-N-
(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

15  cyclopropa[a]pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-acetamide (3 mg)
as a colourless resin; LC-MS: tg = 0.86 min, [M+1]" = 485.33.

Example 235

20 a) To an ice-cooled solution of 4-hydroxy-3,5-dimethylbenzaldehyde (6.0 g, 40
mmol) in DCM (60 mL) and pyridine (10 mL), trifluoromethanesulfonic acid
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cooled to rt, washed with sat. agq. NaHCO 3 and the
solvent is renoved in vacuo. The crude product is

wW@enosfidwas by CC on silica gel eluting wth hepkErEB2BE#/050853

9:1 to give 2-(4-brono-3, 5-di peshyl -phenyl)-[1
, 3] di oxane (5.97 g) as a colourlTess oil. c) The
correspondi ng Gignard-reagent is prepard form

gn%rmeomz §r95 44 'ﬁ?ﬁ@%'lé’%@é@ overla p@n@b%@@@ i %{ﬂsn complete

In THF
Eddltlhn,sthee@bath |a|rby1dvedran@ldhe reacﬁzm lg stm@djfonfuﬂ’r@lr)z h atrt. The
e re Ctl mxture eco

dded
e RoefBRanEs A (200 mOS waisher e nies SuBrwalR gried over

M@@b@lﬁef@d afdicvapyrited. Tﬁ'@f?eéwefél}’é9uhﬁe@7bk//g%he@hromatography
EA. The organlc extract is dried over MySO4

on |sulwlaeiutlragnmt@nheme@ EATAd tor give tpifleaigcmethanesulfonic acid 4-

%HY _?%jall vet@ éj’ﬂe”?' %%?éggl %%%Pﬁ@f‘y%%gﬂhel’% q\zfg £21.04 min.

,3]dioxane ( 1 .8 g) as a colourless oil; LCM : tR =
= 233.22, 1H NWR CDCIB :
pgTog_gtlrrgi gqlugor8+ fRe appve tiflake ©. 8g(,|)20 erg’golé mjdryJDMF (75 mL)

%g%q%%nf%dd%ﬁgtnetjw%in 580y. 96,3 halr mifofl B yiate (177 o,

2@5 mrﬂoB,ZDEP% (466 m8H) 13d)1m®|)sarhdJPd(J®Ao)‘2 231 mg, 1.03 mmol) under

SihGRRoI e Hdg S eord TEY T ok @éanof'ﬁ(@ﬁgﬁg?”'th diethyl
éth'@r_(ng) rﬂL% and W&%Hédﬂ Qﬁndenvﬁtﬁ”i N?é’cg aH@'I )andNMQ‘,e with a sat. aq,

drate mmol ) and
Nale@e soslutgln rﬂ'@e aotrgamlcf extracts is dee@revert IVIgSO4, flltered and

Suati Rt sesaivs afTel bYrSiuREimelddanlinaitea gel eluting
AHBPSRARSLEATBE 1S WB Gﬁfﬁmyﬁkﬁdlh@ﬂylfﬁﬁé'ﬁyl )-acrylic acid methyl
DCM hept ane to give 3-(4-

estpdn(?oﬁagia&a/polguae@ﬁ h@!lﬁyLCﬂ‘HSn’w 30.86 opjane- 1 , 2-

c) A suspension of 3-(4-formyl-2,6-dimethyl-phenyl)-acrylic acid methyl ester (3.6
g, 16.5 mmol) in methanol (70 mL) and 1.25 N ag. NaOH (45 mL) is stirred at rt for
1 h. The methanol is evaporated and the aqg. solution is extracted twice with DCM.
The aqg. layer is acidified with 2 N ag. HCI and extracted twice with EA. The
combined organic extracts are dried over MgSQy, filtered and evaporated. The
obtained solid is recrystalized from EA (100 mL) to give 3-(4-formyl-2,6-dimethyl-
phenyl)-acrylic acid (2.4 g) as a white solid; LC-MS: tg =0.84 min.

d) A solution of 1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-ethanone (150 mg, 0.681 mmol) and 3-(4-formyl-2,6-
dimethyl-phenyl)-acrylic acid (140 mg, 0.681 mmol) in methanolic NaOH (7 mL, 10
g NaOH/100 mL methanol) is stirred at rt for 3 days. The mixture is cooled to 0°C
and then neutralized with 2 N ag. HCI. The mixture is diluted with DCM and
washed with water followed by brine. The organic extract is dried over MgSOQOsu,
filtered and evaporated. The crude product is purified by prep. HPLC (Grom-Sil
120 ODS-4-HE, 30x75 mm, 10 um, acetonitrile/water(0.5% HCOOH), 30% to 95%
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WQ@RHs/1®638 (dt, Jd = 1.8 Hz, Jt

diol (335 ng) as a grey powder;

1H N (CDCl 3) d 7.1
5 (s, 2H), 5.42 8s, 1H), 4.26 (dd, J = 4.6, 106Hz
= 12.3 Hz, 2|—|)1,>CT/IB2006/050853

3.92-3.81 (m 2H), 3.66 (dd, 413—,2 9, 11. 1 Hz, 1H),

3. 55 (dd, J = 7.0 11 1 H, 2.88 (dd, J = 8.8,
14.1 Hz, 2 74 (dd, J = 5 3 13.5 Hz, 1H), 2.34

Rithie) ( iméthVR4.(5-0Rb-3- 1,1,2-trimethyl-
éé?tatff%ﬁ 5% %‘s ?‘{%@ himen P43 oR0-3-ArhsPart); 1,1,2rimetny

& 15:,,55attetrafa)r($rdf33tl“$a{:blclapma[>@]pep’qlen -4- yI)-propenyI] phenyl}-acrylic

UL R e e Tl N e R

,2-diol (300 ng, 1.25 mml) in ethanol (2 mM_) and 5 N

HCl I n isopropanol ( 1 ) is stirred at rt
everl® glgt . sThidonea@f i 3r{2rﬁ_ dinetayi-4-[3oxatdt 1 abtGamamM! ,2- trlmethyl

e A L e Gt e s I

b6idR0Brhgdo 261 Ganfon i theAold@lo RLYahadDmEA (LY Pd/C (50 mg,
%b%ﬁ?@gmgls@emgdjw@mﬁ% waten 1 agdded pdihe npkiing ig stirred at rt under
10 bR by The FERSEIS bl o fos tieelitrats, I evaporated.

Wh@rlﬁ'[]@éeprbaﬁét EOpued/ By | repc HRIt@! (GrokCSiVE20t BDS-4-HE, 30x75
1.05 mn, [M1€ﬁ+_41124 anpl e 239 To a sol ution

o™ 31Q pa, Zcetaflitijaiveies prﬁﬁfpﬁcyo@m, aO%etqn95°/opamt9ml}nIG_) to give 3-

BB Aoy SRS el da seererepygrop e
{:rym@fm@bﬁ{e(]?&Qg@%?gﬁﬁoﬁwpbhehﬂ}-@wrﬂﬁmb dcid (6 g a colourless

10% Pd)1 i s added. The
oGS 5 1 el BT crder6: ' NMA G30GE) 1up.848sh2H9, 3.02-

preclTe: i Ba0i £ By e o fPE baZ SRime Py Reftls M. 232

Ehﬁgian% fn12HY, 0 v ¢s, 3H) 0. 71 8s, 3H).
4- (2, 3-di hydr oxy- propyl ) , 5- dlnethyl phenyl]-1 -

Example 236

~on

To a solution of 3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenyl}-propionic  acid (10
mg, 22 pumol) in DMF (0.5 mL), TBTU (8 mg, 24 umol) and DIPEA (10 mg, 72.6

pumol) is added. The mixture is stirred at rt for 5 min before ethanolamine (7 mg,
110 umol) is added. Stirring is continued for 16 h at rt. The mixture is diluted with
acetonitril (0.5 mL) and formic acid (25 ulL) and separated by prep. HPLC (Waters
SymmetryC18 19x50mm 5um, 80% to 0% water (0.5 % HCOOH) in acetonitrile) to
give 3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
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((1 aS,5aR) -1, 1 ,2-trimethyl-1, 1
a, 5, ba-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -

WEe@pamels - one (220 ng) as a col ourl ess sol i d; PCIZIBIBIG6/050853

tR=1.03 mn, [M1l]+ =4 13,28 Exanple
2403-[ 4- ( 2- Hydr oxy- 3- met hoxy- pr opoxy) - phenyl ] -1 -((1
aS,5aR)-1 , 1 ,2-trinethyl- 1, 1

i2CvAlt A
?*53232‘?‘85%@5’?@ﬁ%l%p%%'%p%?"feﬂgm?EQHWW’ ploflonamie
(fomigpastarRecionr@ss rasim; LOvMIS: Jtr =1.83 1ain 1[N+ 11Exadft.85. 241
to 247 The foll ow ng exanpl es are prepared i n anal ogy
to previous exanpl es: Exanple 245 1H NWR (CDCI 3) : 5
gxg%jﬂéggjﬂ—b 6.88 (s, 1H), 3.02-2.91 (m 7H), 2.79

(d, 8 Hz, 1H), 2.64 (q, J = 7.0 Hz, 2H),
2.55-2.47 (m 2H), 2.38\s, 34, 2.32 (s, 3H, 1.90-1

.87 (m 2H), 1.22 (t, J ‘ Hz, 3H), 1. 1 1 (s, 3H),
0.71 (s, 3H). Exanple 2248
3- [ 4- (2- Hydr oxy- 3- net haxy- propoxy) - 3, 5- di nmet hoxy- pheny
[1]-1 -((1 aS,5aR)-1 , )2- trimethyl-1, 1
a, 5, ba-tetrahydro- 3-thi a- cycl opropal a] pental en-4-yl)-p
ropan-1 -one is prepared anal ogy to Exanple 99;
LCMs: tR=1.06 mn, [M3 = 475.1 8. Exanples 249
to 252 The foll owm ng exanpl es—3a eNprepared i n anal ogy
to previous exanpl es: Exanpl e 25 Tfle’\t |0VVI ng exanpl e
is prepared in analogy to previ ous {exd E‘p Exanpl e R
prepared in anal ogy LG-MS to Exanpl &Mt R (m n) [ M H +

3-{2,6-Dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propyl]-phenyl}-N-(2-hydroxy-1-hydroxymethyl-ethyl)-

propionamide is prepared in analogy to Example 236 using serinol instead of
ethanolamine; LC-MS: tg = 0.98 min, [M+1]" = 484.42.

Example 238

a) A solution of 2,5-dibromoxylene (8.0 g, 30.3 mmol) in diethyl ether (120 mL) is
cooled to -78°C and then treated with n-buthyllithium (20 mL, 1.6 M in hexane).
After stirring for 40 min, DMF (6 mL) is slowly added. The mixture is warmed to rt
and stirred for 1 h. The mixture is cooled again to -78°C before another portion of
n-butyllithium (5 mL) is added. The reaction mixture is allowed to warm to rt and
stirred for another hour. The reaction is quenched by adding 5% aqg. HCI. The
mixture is extracted with EA, and the extract is concentrated in vacuo. The crude
product is purified by CC on silica gel eluting with heptane:EA 5:1 to give 4-bromo-
3,5-dimethyl-benzaldehyde (8.2 g) as a white soft solid.
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253 O\ 233 1. 1 1 443.32 HO Exanpl e 254a) To a
sol ution of 3-(4-fornyl-phenyl)-acrylic acid (2.8 g

wa gwomtraleys i n et hanol ( 120 ni ) and DI PEA (3 nbCY/B2Pel/i50853

(350 ny, 10 % Pd) is added angyghe mxture is stirred
at rt for 2 h under 1 atm of . The mxture is
filtered through celite and the filtrate is evaporated

%fz’ A %g\iﬁ o# bf 4%%%%@89%&@?1%%3%%@@ a8l DI\/% O?‘?Bg 25 mmol), p-

as a col ourless oi
tbmane(ssllfbnlc dail (50 m®- and 13B-prapasiediol §9@6emL) jn ﬂolu:er&';e 3100 mL) is

PEatedido 13056, b7 ponTher reditiof, et € pdiopen Syt fpan-Stark

ap‘)p&a&ﬂs BvEr reatingt i@yborﬂh@@zﬂl at PN ORC 9Bt 463K ¢hé7r%gcﬂ&1 mixture is
i n et hanol ‘éﬁﬁwhoz (350 ng, 4 mmol ) is

amled tarftj wa@edewuhtsaﬁgm €)0and thes spiveatiisatendaued in vacuo.

Fe cf o eRHRA % EERDRT Ry CE o R A Sy Rt erdare:A 011 o

gRg - (4brmo-8 Srdemethyf-phémyepl ,3lafoxaal (687 %)&asia@otdwless oil.
solvent of the filtrate is evaproated to ford crude

3-(4-fornyl phenyl)- propionic acid (500 ng) as a

%‘[)e?hgvﬁog}dgg&bgff%nb%r o Iaéépﬂ\%qpre@a cff&% Wi 28 Wo-3,5-dimethyl-
phén;ﬂ)aﬂt 8ldicdayer (@-3 gt Blgﬁ:mmpandaﬂg 258 mg, 10.6 mmol) in THF (50

anone

@'w %mea@é@ﬁﬂﬁylgr%?@& &né% gag%&% nm% ddglegl dropwise at rt.
THe ikaditth MNadte Bectfinés v@@m%@'@ hAd 'ﬁ‘“’%%ﬂ%’d fG?QS"ﬂ iﬁhe reaction
is stirred at 70C for e xture is | ut ed

wageen¢head byl addiag owates. ﬂheu Enix;td[eusﬁ @zxtraotqm—lvahbﬁA The organic
W%{%cqgls drleél qbve'_Ki{/IgSB1, f%te |aonr(11 'c%ngé(rgtFaa%gctjeq'he tide product is
purified by CC on silica gel eluting with heptane:EA 10:1 to give 2-(4-allyl-3,5-
dimethyl-phenyl)-[1,3]dioxane (1.8 g) as a colourless oil; LC-MS: tg = 1.02 min,
[M+1]* = 233.22, '"H NMR (CDCls): § 7.12 (s, 2H), 5.94-5.80(m, 1H), 5.44 s, 1H),
4.95 (dd, J = 1.8, 10.0 Hz, 1H), 4.80 (dd, J = 1.8, 17.0 Hz, 1H), 4.30-4.21 (m, 2H),

4.04-3.92 (m, 2H), 3.40-3.34 (m, 2H), 2.32-2.26 (m, 8H).

d) A solution of 2-(4-allyl-3,5-dimethyl-phenyl)-[1,3]dioxane (790 mg, 3.4 mmol) in
acetone (10 mL) is treated with OsO4 (1 mL of a 2.5% solution in tert. butanol),
NMO hydrate (551 mg, 4.08 mmol) and water (0.5 mL). The mixture is stirred at rt
for 2.5 h before it is diluted with DCM, washed with 10% aq. citric acid solution
(2x50 mL), dried over MgSQy, filtered and evaporated. The product is crystallized
from DCM/heptane to give 3-(4-[1,3]dioxan-2-yl-2,6-dimethyl-phenyl)-propane-1,2-
diol (335 mg) as a grey powder; '"H NMR (CDCls): § 7.15 (s, 2H), 5.42 8s, 1H),
4.26 (dd, J = 4.6, 10.6 Hz, 2H), 3.98 (dt, Js = 1.8 Hz, J; = 12.3 Hz, 2H), 3.92-3.81
(m, 2H), 3.66 (dd, J = 2.9, 11.1 Hz, 1H), 3.55 (dd, J = 7.0 11.1 Hz, 1H), 2.88 (dd, J
= 8.8, 14.1 Hz, 1H), 2.74 (dd, J = 5.3, 13.5 Hz, 1H), 2.34 (s, 6H), 2.30-2.14 (m
2H), 1.90 (s br, 2H).
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DCM and the conbi ned organic extracts are dried over
Na2SO4, filtered and concentrated. The crude product

wo 2000000683 ed by prep. HPLC (Waters Xterra MS1 BCT/IB2006/050853

30x75mm 10 mm 90%to 5% wat gjgcontaining 0.5 %
formc acid in acetonitril e) to gi ve 3-{4-[3-0x0-3-((1
aS,5aR)-1, 1 ,2-trinethyl-1,

5, ka- Bl figRY dr- 3L WPE 1y -tetrahydro-3-thia-
yh - pr otggn{y%ﬁ ph 0Zny J([(]pﬁgl%ml ¢ agl} g{e?@s ’n%)@/’\saastega ydro-3-thia
mlowwpamipentale@ﬁﬂ@i) -atRanone (@20vimyg, 1[ Mmljnoh) anB84(4:[1B]dioxan-2-

259T
92 EIRRIST sPer) Reomg1e s el 1248 g1 28 aupgh in ethanol (2 mL)
aﬂd BN fFKEIhM'lso;ﬂfopénol (1 mL) is stlrred at rt overnight. The reaction mixture is
5atetra|\i/ ro-3-th cycl opropaf a] pental en-4-yl)-p

ddiﬁad with oM &gy, wa&:heg witb| watetanidlee opgasy eieacthig dried over

ﬁ‘l tgée%ngécjf§k§b¢“§?ec?gﬁ%gS:r(u%gegg’ggg!aﬂs%lﬂ%,lg rf(/ @g—%n silica gel

sluting e dwigt E?A)Ctborglﬁeh 3-po, ijlﬂiy'drbky pd)dylbbt-@G dlmeh’hyl phenyl]-1-
acetic acid and_separ at ed

(hab&al) swn«?etrmetbvr 12 Bom eI oy Bepmpalalpentalen-4-yl)-
% f +
gfo%‘e. FERBhE s 8 PR Il 16 1 20T POy Lo 24

resins. Exanple 260: GIPgS assay to determ ne EC50

al ueﬁ %Pgs bi ndi ng assays are perfornmed in 96 wel|
PRX'e 8P pl ates (Nunc, 442587) in a final volume of

200 m , using nenbrane preparatijpns of CHO cells

expreSS| ng reconbi nant hung ﬁ’ 1 receptor. Assay

conditions are 20 nM HepeS Zka 54461 ) , 100 nM

NaCl (Fluka, 7 1378), 5 hTl 2 (Fl uka, 63064), 0.1 %

BSA (Cal bi ochem 126609)Q nM GDP (Sigma, G 71 27),

2. 5% DMSO (Fl uka, 4 1644), /50 pM 35S- GTPyS (Amer sham

Bi osci ences, SJ1 320). The Wkl

”I

To a solution of 3-[4-(2,3-dihydroxy-propyl)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propenone
(260 mg, 0.63 mmol) in ethanol (5 mL) and THF (5 mL), Pd/C (80 mg, 10% Pd) is
added. The mixture is stirred at rt under 1.8 bar of H, for 18 h before it is filtered
and concentrated. The crude product is purified by CC on silica gel eluting with
EA:heptane 4:1 to give 3-[4-(2,3-dihydroxy-propyl)-3,5-dimethyl-phenyl]-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propan-1-one (220 mg) as a colourless solid; LC-MS: tg = 1.03 min, [M+1]" =
413.28.

Example 240



conmpounds are di ssolved and diluted in 100% DVSO and
pre-incubated at roomtenperature for 30 mn in 150 ni
wo@Roobhetedbhove assay buffer, in the absence of BEBIBRPgRBIS0853

After addition of 50 nl of 35%%&TPyS, the assay is

i ncubated for 1 h at roomtenperature. The assay is
termnated by transfer of the reaction mxture to a
Mul tiscreen plate (MI1ipore, HFC1 H60) using a cell
harvester from Packard Bi hsci@#ces, and the plates are
washed with ice-cold 10 €M 1—IPO42NaH2PO4 (70% 309 ,
dried, sealed at the bott nd, after addition of 25
m M croScint20 (Packar@a”Ri osci ences, order# 6013621 )

Q Packard Bi osci ences.
agoni st inducing 50 % of

the maxi mal specific 35SGTP=GS_bi ndi ng. Specific
binding is determ ned by subt r%M non- specific

bi ndi ng from maX| mal bi ndi ng. Mai nel? ~ bi ndi ng is the

dtoth t
AT S draf P By By ok iy AT re Bsthat he-idathy-
@%LQBaQétr@hMb@tHl@c?@l@p%ﬁﬂ%@n@e@ﬂ ~AOeRpEh- 1 Bnéhi% prepared
assay ble 1 shows sone conpou
of andlegypteeExanplen¥itC-OS: thvel BZ5Ta[Med] west €5.18.

determ ned according to the nmethod descri bed above.
Tabl e 1: Exanple 261 : Assessnent of In vivo Efficacy
Ekemgfiés cac o4 7t he conpounds of Formula (I) is
assessed by neasuring the circul ati ng | ynphocytes
after oral adm nistration of\ 3 t&ko ng/ kg of a
conmpound of Forrmula (I) to #@ §ensive mal e Wstar
rats. The animals are housed=n.Climate-controlled
conditions with a 12 h-light{/dark cycle, and have free
access to

The following examples are prepared in analogy to previous examples:

Example R prepared in analogy LC-MS
to Example ts (Min) [M+H]*
241 | 69 0.95 440.44
O/\/N\
242 0 76 0.96 482.43
243 O 233 1.13 457.45
Ho ©7
244 O 232 1.00 500.20
@] N’U\/OH
HO H
245 0 235 1.12 425.37
~ A,
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rat chow and dri nki ng water.

before and 3, 6 and 24 h after drug adm nistration.

Switzerl
Statisti

and) .
cal

Zuri ch,

data are presented as nean + SEM

Bl ood is collected

wo-0b/1tl6ddd i s subj ected to hematol ogy usi ng AeWI/EB2006/050853
Hemat ol ogy system (Bayer Di agpegtics,

Al 'l
anal yses are perforned by anal ysis of

aré cq
St udent -
conpari g
0. 05. As

ons

(ANUVA@ Using sStatistic

I\Ie. Keﬁ?rcﬂilg

[ al S0T

cedure for nultiple
othesis is rejected when p
Tabl ¢ 2 shows the effect on

)am%th

S 468.44

an examﬂ e,
Ty Cyle counts 6 _pHaftér oral
ng/ kg of| t hree tongounds of the present in
nor not ensi v (st@t rats as conpared f{
of aninmals treatefd with vehicle only. Table¢ 2 :C aips
1A conpound selected fromthe group consiisting of

t hi ophenes of the Fornmula (1) Fornula (1) wherein A

t CH2CH2- , -CH=CH, -NH-CH2- , -CH2-O, or
E%ﬁﬁéﬁm represents hydrogen G -5-alkyl, G
1I5-l\ﬂ\|/IR0(©DCIQ)” shfabq)qgm HRX%.88 08, eﬂ¢)ntasozhxzcgr1ogﬁn7Hp2 79 (d, J = 18.8
- 5-al G -5-al koxy trlfluoromsth

Hei ﬂH&oZ&‘ﬂe&Oholny QrHZwaQ%)g@q5512347r &pr @klém?éS (s, 3H), 2.32 (s, 3H),

fg) flbzmié%-}ﬁg'ia%%y(‘tﬁ %F&C’é@ K NR3s 15892 0.71 (s, 3H).

FFm nistrati gy’ U498 38

ention tp
0 a group

1%

Example 248

O/
3-[4-(2-Hydroxy-3-methoxy-propoxy)-3,5-dimethoxy-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one is
prepared in analogy to Example 99; LC-MS: tgr = 1.06 min, [M+1]" = 475.18.

Examples 249 to 252

The following examples are prepared in analogy to previous examples:



acid)-1 -yl-nethyl, (azetidine-3-carboxylic acid
Ci-5-al kylester)-1 -yl-nmethyl, 2-
WQ@@BBOGG@S ne- 3-carboxylic acid)-1 yI] et hyl , PCT/IB2006/050853
2-[ (azetidi ne- 3- carboxylic aci - al kylester)-1

-yl]-ethyl, 3-[(azeti di ne-3- car%oxyllc acid)-1
-yl ] - propyl 3- [(azet|d|ne 3- carboxylic acid G

[ester)-Tg yI'T-propy -
(pyrré?é di ne- 3- car boxylic a%?@?r-ef Ipyqn%%%yl : LC-MS
(pyrroli(di ne-3-carboxylic|aci doxarbplal kyl egt ?‘hbnjl [M+HJ*
-yl-methyl, (pyrrolidine-2- carboxylic acid)-
-yl24%et Hyl , (pyrrollidi ne-2-carbox$Pic acid|C 0.95 466.27
- 5-al kyl lest er hp«-YNret hyl,
2-[(pyrrijolidine-3-carboxyllic acid)-1 -yl]-ethyl
2- [358r rlol i di ne- 3-gakboxyli caci d €-5-al kyl es0e873 - 1| 492.34
-yl ]-ethyl, 2A4A(pWNLOlidi ne-2-carboxylic acid)-1
-yl]-ethyl, Z2- [(pyrrolidine-2-carboxylic acid C
- 5-291kyllester)-1 ;gm ethyl, 3-[(pgrrolidine-®95 508.33
car boxyl|ic acid)- ] - propyl,
3- [(pyrrolldOﬁB>% ca%boxyllc acid G -5-a|ky|ester)-1

fa¥d 2 [ (i yyry i na 2 ~arhavygl @ ~
A prep S pyrrotdire2—egrpexyeracid
-)445 ropyl , O3 rrolidine-2-c xylic aci d- ﬂ3 483.28
Ci -5-a|ky|estqq -1 9Vl ]-ptopyl, -CH2-(CH2)n- COH
-CH2- (CH2)n-CONR3 1R32 ~ 1CONHR 3 1 _ 1-(
- (3-carboxy-azetidinyl))-2-acetyl, 1-(1
=(2- y-pyrrolidinyl))-2- acetyl, 1-(1
?%§U§§§%§§y-pyrrolidinyI))-2-acetyI, 1-(1
-(3-carboxy-azetidinyl))-3- \propionyl, 1-(1
(2-carboxy-pyrrolidinyl))-3 .ﬁgﬁyl 1-(1

- (CH2) nCH( OH) - CH 2- NR3~ 1R32,

2- hydr oxy- 3- met hoxy- pr opoxy (CH2)n+NR3 1R32,
2-pyrrolidin-1 -yl-ethoxy, 3- pyrrolldln -yl - propoxy,
2-piperazin-1 - yl-ethoxy, 2 (O
- 5-al kyl ) - pi perazin-1 -yl]- et/
2-[4-(2-hydroxy-ethyl)- p|pe ax 1 yl ] - et hoxy,
3- pi perazin-1 -yl -propoxy,
-5-al kyl ) - pi perazin-1 ﬁ%i ro poxy,
Fhe (fcﬂlqwﬂ@ @xgm@dmgﬂ Prepa Iazarralqugﬂ QFBMW@ﬁme'e
I H1T=4= y| T Llluxy, ] iz PTOpPOXY
EET%PQQI%“ di ne- 3- car boxyl i ¢ pyéé?ééﬂéa in_ ne]ﬂoé)( hoxy, LC-MS
2- [ (azet i di ne- 3- to Example tr (min) [M+H]+
253 O 233 1.11 443.32
Ho ©7

Example 254
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carboxylic acid C -5-al kylester)-1 -yl]-ethoxy,
2-[(pyrrolidine-3-carboxylic acid)-1 -yl]- ethoxy,

wQ@2(069008D! | di ne- 3-carboxylic acid G -5-al kyl PGT/EB2)O61050853

-yl]-ethoxy, 2- [(pyrrolidinejggcarboxylic acid)-1
-yl ]-ethoxy, 2-[(pyrrolidine-2-carboxylic acid G -5-
al kyl ester)-1 -yl]-ethoxy,

%) ?’%%i&y@tﬁ@%@%rﬂg nﬁdﬁ@w} acﬁl%c a?d@gz% g, 16 mmol) in ethanol (120
mLD(aJKbﬂIIaEAeGCBFTd&)r Poxy 1 (B60anpd)101% ) mranipleﬂyancBihe mixture is

V??Z t %Hgﬁ @gé%gﬁﬁ IOf(iJIa_[:i ihg migﬁi}%gy‘t?ersgtdg(bf%g_hlcellte and the
filkale m epaXdfatél d MV@O?’J (AingarckyprstRPptdrylasropidric acid (2.18 g)

-5- alkylester)-l- ]-pro oxy
as p(q@mwrd;essmuheHz\ll‘dI&f t[asx?MSQ)a@taij(sbyJ]Hpr7o@2r>7y10 (m, 4H), 5.06

LS & B DO o851 0,80 -9 YR A b 0 o

QHQP§6Men -[(3-hydroxy-pyrrolidine)-1 -yl]- propoxy,
R3 1R32 , 1-(1 -(3- carboxy-azetidinyl))-1
-oxo 2 ethoxy, 1-(1 -(pyrrolidine-2-carboxylic acid)-1

'Xlréialidlu@ﬁ)' ESG( - %o@ﬂ%@gyf—é@éﬂ)ﬁg @%@ﬁ? %B:da(g?&)%b' % mmol) in
8thiakol (2 mlL?Wﬂ@thaﬁ@MQ 1 @mmyu,s a"ddeZ)L and the resultlng suspension is
car banoyl ) pr opoxy, - -CH 2-

hydr oxyet h NR3
Ve o6 ANz r | th Pebeibres ORIy Pias 1af) MaOk (S00°mg: 5.7 mmol) is
%aa%%zsm RYRERARKH: 2L 5b 3761 DUye: STEATARHL 1 Edh through

| es hydr oXypr opoxy
2elhy darock YR @ -Jolymynt rafl thei fikkraBe oaréyapydmtedatu dbferﬁ crude 3-(4-formyl-

tesaitsfonip apetoB onas %p o by hiS: b= 072 mif

2- hydroxy-3-[ (pyrrolidine-2-carboxylic acid)-1
-yl ]-propoxy, 2-hydroxy-3- [(pyrrolidine-2-carboxylic
aci dAC sobiahkylodst de((1dS,5aR)-1pt.@ddamethyl-1,1a,5,5a-tetrahydro-3-thia-

d rrolidin
SRR RS BfaAS S R e iRt asbymy oneny)
grdw&n@m&(mz frigf, iods mrﬁol'))dndeQW}B 24 g, 56 mmol) in methanol (20

hydr oxy- 3- pi perazi n-1 -yl - pr opoxy,

mL) is stirred at 70°C for 1 h. The mixture is diluted with water (400 mL) and the
pH is adjusted to pH 2 by adding 2 N ag. HCI. The solution is extracted twice with
DCM and the combined organic extracts are dried over Na,SQ,, filtered and
concentrated. The crude product is purified by prep. HPLC (Waters Xterra MS18
30x75mm, 10 um, 90% to 5% water containing 0.5 % formic acid in acetonitrile) to
give 3-{4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propenyl]-phenyl}-propionic acid (125 mg) as a yellow
resin; LC-MS: tg = 1.07 min, [M+1]" = 381.18.

Examples 255 to 259
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2- hydroxy-3-[4-(C -5-al kyl ) - pi perazin-1 -yl ]-propoxy,
2- hydr oxy- 3-[ 4- (2- hydr oxyet hyl)- piperazin-1

W0 200pARIBEPHoxXY, 2- hydroxy- 3- nor phol i n- 4-yl - pr opPXE/|B200dRBE0853

1R32, -NHCO-R 3 1 , -CH2- (CH2) K3 NHSO2R33,

-(CH2) NnCH( OH) - CH 2- NHSC2R33 , - (CH2) m NHSO2R33
-OCH 2- CH(OH) - CH 2- NHSO 2R33 CH2(CI—|2)k-NHCCRS4,
- (CH2) nCH( OH) - CH 2- NHCOR34, | - OCH2- ( CH2) m NHCOR34, or
- OCH2- CH( OH) - CH 2- NHCOR34 ; \ epresents hydr ogen,
met hyl, ethyl, n-propyl, i‘ ¥ , 2- hydroxyet hyl, 2-
hydroxy 1 hydroxymet hyI A -G -5-al koxyet hyI

3- hydr oxypropyl, 3-Ci -5- 2 koxypropyl 2- am noet hyI
2-(CG -5-al kyl am' no) et hyl ;
-5-al kyl ) am no) et hyl , car box{ et hyI ,
C - 5-al kyl car boxynet hyl , 2-caybyxyethyl, or 2-(G -5-

al kyl car boxy) et hyl ; R32 repr s hydrogen, nethyl,

or ethyl; R33 represents neth tIQyI, propyl ,

i sopropyl, butyl, 2-hydroxyet yI 5 nmet hoxyet hyl ,

t Byl t L Q -

TEL 2 PINER, L AR MR Neny 0 BRARL01 2 imetry
hﬁ@r@ﬁgﬁetralyydror%fﬂrar)cyelopmpa[dnentam Hwl)-propan-1-one (7 mg, 0.02

S0 E e €Y aye e ESa s AT Ao 508 (S DME (0.5 mL),
Nemﬁrzsimtgb]enurmﬁg(srmé isZadd¥fd. 3hermrx@rreq§sﬂrr§dtdrazo°c for 3 h,

inte 1 or 2; n represents O 1, or 2; and
coole to rt, diluted with acetic acid (0.2 mL) and separated by prep. HPLC

(Waters Symmetry C18 19x50mm 5 um, 10 to 95 % acetonitril in water containing

0.5 % formic acid) to give the desired products as colourless to pale yellow resins.

Example R LC-MS
tr (Min) [M+H]*
255 RN 0.85 382.39
256 N 0.89 396.38
257 o N-OH 0.83 398.41
258 e ~_OH 0.83 412.42
259 ~.._-COOCH; 1.27 426.37

Example 260: GTPyS assay to determine ECso values

GTPyS binding assays are performed in 96 well microtiter plates (Nunc, 442587)
in a final volume of 200 ul, using membrane preparations of CHO cells expressing
recombinant human S1P1 receptor. Assay conditions are 20 mM Hepes (Fluka,
54461), 100 mM NaCl (Fluka, 71378), 5 mM MgCl, (Fluka, 63064), 0.1% BSA
(Calbiochem, 126609), 1 uM GDP (Sigma, G-7127), 2.5% DMSO (Fluka, 41644),
50 pM **S-GTPyS (Amersham Biosciences, SJ1320). The pH is 7.4. Test
compounds are dissolved and diluted in 100% DMSO and pre-incubated at room

temperature for 30 min in 150 pl of the above assay buffer, in the absence of **S-



R4 represents hydrogen, C -5-al kyl, nethoxy or

hal ogen; and configurational isonmers such as optically
w@eooe/1e0eaht | oners, m xtures of enantioners sucPCEBEB2006/050853

racenat es, di astereoners, m'xwées of

di ast ereoners, di astereoneric racenates, and m xtures

of diastereoneric racemates, as well as salts and

t f5 -ph LGl
FAPE A BIREE PlogUC maRarg 1SRl A or 1 1 o

vgoen ¢emp&&tnep Teseawsay 2s ferntnditgdrbyxtyamsiey of, the reactlon mlxture to a

Wltls,ngqmpil(atgﬁ@ﬂ‘ pgrenel\/@f-ﬁ:;éﬂ-(g@@ S%'?‘Sgg gz)é l be(l:rvggter from Packard
905’? ik 874 #d pla éé')?{/%“%\idze}ﬁ'ed it iog-691d 10 mM NagHPOu/NaHzPO,

azetl di ne- 3- acid
0% /308%), diried; Sealadmixtjnbl kot éngi aftér abdylbesmfezfj pi MicroScint20

e B BBV BB PR B2 bouna s
ngb%tn%e}su%ed w.ﬁh aD‘TSe(Zbunt(ﬂPé(HFﬁ’édk%'rcﬁ‘B‘ &fmexyl ic

rrolidine-3- carboxylic acid G
- b- alkylester) 1 -yl-methyl, (pyrrolldlne -carboxylic

Egﬂg %gjjeeﬁbg%tnq{altloy(g réﬁry#tdfr%%f:%@;sé of XX I & r%%mmaq specific **S-
F [F*%SXbei‘Fl agﬁ%“ﬂ% bi % %“r‘% B¥termin d by subFrEcﬁlng non- specmc binding

(pyrrol I"di ne- 3-car I C aC| Cl-5-a ester)
frgim] maptitmgal bltzdlhgpwamﬂnladlbmedlﬂgcm Hteqanncourﬁcobl)cpm bound to the

M\dltgcgée%:p@%%(t%rpgr%s%rqgg?ﬁ{,ﬁOC&K/POF&IP NS¢ -specific binding is the
ALY 67 5{ige-1Ae 6866 bi n agbAlkt il dssayopy |, 3-

[ (pyrrolidiné-3-carboxylic aci 5-al kylester) 1
-yl ]-propyl, 3- [(pyrrolldlne 2- carboxylic acid)-1

Tébﬂgl ﬁﬁﬁ%'tsetpé E[lég L% g&e c&@g@ r)a(%_l'gf H?%B%ﬁ?ni&ygntion. The

ECS WrlBeS were dbtérﬂnmé@ a@@csrbl toxhetrhétinadldelscAbes ebyle.
1-(1 -(2-carboxy-pyrrolidinyl))-2-acetyl, 1-(1
-(3-carboxy-pyrrolidinyl))-2-acetyl, 1-(1 -
ﬁ% boxy azetidinyl))-3-propionyl, 1-(1
B car boxy-pyrrolidinyl))-3- proplonyl, 1-(1 -

Compound of Example | EGCso [nM]
1 12
2 3
13 13
31 6
37 58
48 2
60 1.4
64 4
96 1.0
99 1.1
149 2
175 28

233 2.3
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(3-carboxy-pyrrolidinyl))-3-propionyl,
-(CH2) NnCH(OH) - CH 2-NR3 1R32 , 2-hydroxy- 3-

wWOoreaohasos3pr opoxy, - OCH2- (CH2) m NR3 1R32, 2- pyrPCI/IRP0eH/(50853

-yl -ethoxy, 3-pyrrolidin-1 - ybapropoxy, 2-piperazin-1
-yl -ethoxy, 2-[4-(C -5-al kyl)-piperazin-1
-yl]-ethoxy, 2-[4-(2- hydroxy-ethyl)-piperazin-1

Sy T-ethegy, 3-pi perazi Ny % -yiqpropoxy, 3-[4-(C
-5-alkyl)- piperazin-1 -yl]-propoxy,

3- [ 4- (2- 128dr oxy- et hyl ) - pRy®@er azin-1 -yl]-propoxy, 2-
laaa¥d nhnl -4 \I| et hn\;\/ 3-1Br nho| i n- 4_y| - pr opoxy’

TIOT

2- [(azet |2(§3i9ne 3- carl:oxylpt.8 aci ¢)- 1-yl]-ethoxy,

2-{(azetigjne-3-carpoxyljg acid G -5-al kylester)-1

-yl]- ethoxy 2- [(pyrrolidine-3-carboxylic acid)-1

-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid G -5-
al kyl ester)-1 -yl]-ethoxy,
2-[(pyrrolidine-2-carboxylic acid)-1 -yl]-ethoxy, 2-

i 5-al kyl ester)- 1
B e S e B e Y o e BB 6, ) & 1701 et hoxy.

Ih{a(@‘flhagmr @)‘(ythpymompomm)of IFergidla gl)hsxpssessed by measuring the

S hirdBcyiesAtghon coatnsteion 5 3 ) $8ERKy of a compound

oV'F]OTmDTePFQF)Xﬂé n8rrﬁéﬂ%¥1§Tv@| hftll & aWist&arReX MineC apmh&ls - dre housed in
pr opox (pyrrolidine-3- carboxylic acid Ci

cl)énane,(gcprgmlléd)copmtwn]s witlo podd h-light/dark cycle, and have free access to

or[nE%y{aig b A% grifiRhag %T{e  SBRBHS ciedtely RPRCEN 3. 6 and 24 n

aﬂér] dm@mm,ms'ire{tlba FhMIdbwow- ﬁB/fsfu@!ecﬁedletb hematology using Advia
-yl ]-propoxy, 3- hydr oxy- pyrrolldlne)-

H@matglpg]é@yx;tem ticra4lrich,-Jwitzerland).
- (3- car boxy- azetldlnyl)) 1 -oxo-2-ethoxy, 1-(1

Ag%{téoérbdbfé‘ieﬁgeocﬁg br?éé{rl]'ﬁ dé’[%ils‘[%éejafllal ses are d;3er50rmed by

rroll car

analysi of O\Xarfa?hoet MANDVISf Qmir’lga@baltlsmap(&a‘tSoﬁ)( é?nd the Student-
5- alkylcarbannyl)propoxy
Neweay Kentn &JP%%G*H?I ifs 6‘@5‘8?&9'9 commparieAeH) Len mulindypothesis is

%ﬁ%ﬁe %ﬁ kne-3- carboxylic acid)-1
a ydroxypropoxy, 3-[ (azetidi ne-3-carboxylic acid

As an example, Table 2 shows the effect on lymphocyte counts 6 h after oral
administration of 10 mg/kg of three compounds of the present invention to
normotensive male Wistar rats as compared to a group of animals treated with

vehicle only.

Table 2:

Compound of Example Lymphocyte counts
71 -68%
82 -59%
107 -59%
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al kyl ester)-1 -yl]-2-hydroxypropoxy,
2- hydroxy-3-[ (pyrrolidine-3-carboxylic acid)-1 -

wQ@ kjospowpoxy, 2-hydroxy-3-[(pyrrolidi ne-3-car bb&XyIB2006/050853

acid G -5-alkylester)-1 yI] o T OPOXY,
2- hydroxy-3-[ (pyrrolidine-2 carboxyllc acid)-1
-yl']-propoxy, 2-hydroxy-3- [(pyrrolidine-2-carboxylic

gg% 5@! -5-al kylester)-1 -yl ]-propoxy,
ydr oxy-3-[(2- hydroxy-pyrrolidine)-1 -yl]-propoxy,
2- hydroxy 3-[ (3- hydroxy- pyrrolidine) 1 -yl]- propoxy,

i }fg %ng %fr‘[ég‘lalér%lﬁﬁihle 9%%&9&%@%9 of thiophenes of the Formula (1)

2- hydroxy 3-[4- (G -5-al kyl)-piperazin-1 -yl]-propoxy,
2- hydr oxy- 3-[ 4- ( 2- hydr oxyet hyl ) - piperazin-1
-yl ]-propoxy, 2-hydroxy-3 rphol i n-4-yl - propoxy, -NR3

1R32, -NHCO-R 3 1 , CH2CH2C),h NHSO2R33,

- (CH2) nCH( B5f- CH 2- NHSO2RB3 - (CH2) m NHSQ2R33 ,
- OCH 2- CH( OH) A\CH 2- NE&Q 3, CH2(CH2)k NHCOR34,

- (CH2) nCH( OH) - = 34, - OCH2- (CH2) m NHCOR34, or
- OCH2- CH( OH) - 84, wherein R3 1, R32 , R33
and R34 are &£_defj n claimil, and R4 represents

hydrogen, Cl1-5-% or hal ogen. 3. A conpound

represented in FHornmul a titute the ( 1laS,
nmethyl -1, 1

a, 5, 5at et r ah®dr o- r opa[sa] pent al ene
derivative. 4. Ac i to any one of
claims 1 to 3, wherein reprgsents -CH2- CH2- . 5. A
compound according to an I of clains 1 to 3,
wherein A represents 'NHCH2FE4

Formula (I)
wherein
A represents -CH>CHy-, -CH=CH-, -NH-CH-, -CH5-O-, or -CH>-NH-;
R represents hydrogen, Ci.s-alkyl, Ci.s-alkoxy, or halogen;

R? represents hydrogen, Ci.s-alkyl, C1.s-alkoxy, trifluoromethyl, trifluoromethoxy, or
halogen;

R® represents 2,3-dihydroxypropyl, -CH.-(CH,)-NR®*'R*, (azetidine-3-carboxylic
acid)-1-yl-methyl, (azetidine-3-carboxylic acid Cqs-alkylester)-1-yl-methyl, 2-
[(azetidine-3-carboxylic acid)-1-yl]-ethyl, 2-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-ethyl, 3-[(azetidine-3-carboxylic acid)-1-yl]-propyl, 3-[(azetidine-3-
carboxylic acid Ci.s-alkylester)-1-yl]-propyl, (pyrrolidine-3-carboxylic acid)-1-yl-
methyl, (pyrrolidine-3-carboxylic acid Ci.s-alkylester)-1-yl-methyl, (pyrrolidine-2-
carboxylic acid)-1-yl-methyl, (pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl-
methyl, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-3-carboxylic
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6. A conpound according to any one of clains 1 to 3,
wherein A represents -CH2- O .7. A conpound accordi ng

W@ 00angoedhie of clains 1 to 6, wherein Rl repr eBRE€niB006/050853

hydrogen, and R2 and R4 repres $t a methyl group. 8. A
conmpound according to any one of claims 1 to 7,
wherein R4 is in the orthoposition with respect to R3.

aﬂdA@&mee& )Q?g/ﬂdétﬁ |t éggmoqameoé caHey e a&%@»{” ethyl, 2-

rein Rl repres R2 represent
dpyupldinea- Mbowjlcesemld arCegt-BWIegteﬂrﬂ ylhethlyrb 3-[(pyrrolidine-3-

SmsRuRe Bl b iohy!, GFREF e idng S caBoxylecRaR L Rpalkytesten-1-y1-
bﬁigfyg Qf[Yﬁyerﬂ@Tr@E%arkE@(yﬂ@pb@l@l?—ﬁt)ﬂ] r t IhQX{Yp)QI‘dMIhe -2-carboxylic

4 reﬁresents chloro or fluoro

8¢ithd>pod ylester)mﬂtyﬁ 1B ctClln (8635)-TAOOK, C ofibla(Fitz)- CONRYR,

RGRAER?, ) BB R AR A, L5 el mypiain 2
asetyeprewm(s -cafbsxyop O?vrrblromfy 2-804tplsi t i D1 AB-chrbmgremtidinyl))-3-
to R3. 12. ound accor to.any one of clains 1 |

gmpl@ytl,ou ngympmolfcg@ylg Rfapionyl, 1-(1-(3-carboxy-pyrrolidinyl))-

S-pioptblive @@%@ YOHCHENREH: 2§38 methoxy-propoxy, -OCH;-

(Gl NRVER3- ﬁqjybmgﬂnl-t-yaeihd)xy: B—ﬁyradllldyd égﬂ@rc)p&y, 2-piperazin-1-

VRORE A i er%n'eé’é?%?rﬁcyilagﬁs%%%! 61438 ukidusetny))-piperazin-

I -
@Jg}ﬂYét%kfrﬁ‘p}%erréEb ?—S/hwo(pggt @’3&6@ 3@@@8@@5@9 )'/prropoxy, 3
[a- (2—-BydarI0ky+eéf$yl)eppellaz4W-H}ylbpmpplxy, 2- morpholln -4-yl-ethoxy, 3-morpholin-

ﬁp ”é’;%dx?/', ne23[ ,:Slzz‘r’ler’ub 'c%rg&y% 1 ac¥d yﬁ ethoxy, 2-[(azetidine-3-
carboxylic acid Cq.s-alkylester)-1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-
ethoxy, 2-[(pyrrolidine-3-carboxylic acid  Ci.s-alkylester)-1-yl]-ethoxy, 2-
[(pyrrolidine-2-carboxylic acid)-1-yl]-ethoxy, 2-[(pyrrolidine-2-carboxylic acid Cq.s-
alkylester)-1-yl]-ethoxy,  2-[(2-hydroxy-pyrrolidine)-1-yl]-ethoxy, 2-[(3-hydroxy-
pyrrolidine)-1-yl]-ethoxy,  3-[(azetidine-3-carboxylic  acid)-1-yl]-propoxy,  3-
[(azetidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-propoxy, 3-[(pyrrolidine-3-
carboxylic acid)-1-yl]-propoxy, 3-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-
yl]-propoxy, 3-[(pyrrolidine-2-carboxylic  acid)-1-yl]-propoxy, 3-[(pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yl]-
propoxy, 3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy, -O-CH,-CONR®'R*, 1-(1-(3-
carboxy-azetidinyl))-1-oxo-2-ethoxy, 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-
carbamoyl-propoxy, 3-(C+-s-alkylcarbamoyl)propoxy, 3-(2-
hydroxyethylcarbamoyl)propoxy, -OCHx-CH(OH)-CH>-NR*'R%*,  3-[(azetidine-3-
carboxylic acid)-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid Cis-alkylester)-1-yl]-
propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-
[(pyrrolidine-2-carboxylic  acid Cqs-alkylester)-1-yl]-propoxy, 2-hydroxy-3-[(2-
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(pyrrolidine-3-carboxylic acid G -5-al kylester)-1
-yl-methyl, (pyrrolidine-2- carboxylic acid)-1

WO 006iretoBsy/| , (pyrrolidine-2-carboxylic acid G PCT/IB2006/050853

-5-al kylester)-1 -yl methyl, 45
2-[(pyrrolidine-3-carboxylic acid)-1 -yl]-ethyl,
2-[(pyrrolidine-3-carboxylic acid C -5-al kylester)-1

h%rbx?{pﬁyr‘ondl%e %Ml/ﬁr%'g:oséy”e 2- o5 Gis ﬁzf[(csag}iéc?’rgxéépyrrondine)-1-y|]-

di ne-2-¢
PERIXKY [2eksytcroXy- :B pyytdlidet- hayll- propc[x@/p)a hydidody18epiperazin-1-yl-propoxy,

boxyl i id) -1 -vl]- |,

SRV a4 S e p D BRI P RrgPexy. 5. aPRIERpER 42 yclroxy-

et -pipEreBH1-yRedrbBsky Ol izhysroRy GamBRINdIhcs-gPbdoky,  -NRY'R,
£

rrolidi ng 2-carboxylic acid

ot %(ﬁhgﬁfe%réoﬂzﬁ-ws%pw CHMEH (@) GHEDMBOR™, -OCH;-

T S B Gy Uity icOR™

O S HIEH PEHINHCOR®M -DCHI3 (CHA SN HCDRY, 8¢ cOOHAQH(OH)-CH,-
to anépne clainms 1 to 11, V\hereln R3 represents
zCHZ)mNRS 1R32, 2-pyrrolidin-1 -yl-ethoxy,
3 pyrrolidin-1 -yl-propoxy, 2- piperazin-1 -yl-ethoxy,
{4 (G -5-alkyl)-piperazin-1 -yl]-ethoxy,
R 4elfresbytir bygeigen| Jmetbiypestagi, m-propyll,] isebhapy, 2-hydroxyethyl, 2-

ﬁﬁ@?ﬁ;ﬁ?ﬁwﬁpwéﬁﬁ eﬂﬁ/ ;Y]2 ép éggg(gyyethyl 3-hydroxypropyl, 3-C1.5-

§rk[) dr% PD’CE QWnc%tﬁyll )Zm&eélﬁ I‘aﬁﬂrjro 'e?H}]I pr GPR’,%balkyl )amino)ethyl,
-rmrp0|n- 4-yl et 3-"nor n- 4-yl -p
gafopayrethdilne- Qmalhybc;trbm(ymtuyl 1 gic]armxyeﬂw,l, 2-or  2-(Cis
L@; et|d| 3 carboxyllc acid G -5-alkylester)-1

f: [(pyrrolldlnes carboxylic acid)-1
-yl ] - ethoxy 2 [(pyrrol i di ne-3-carboxylic acid C
-9sal kylester)-1 -yl ]- ethoxt){1
B-1 (epyesaits @Vﬂ@g@nemeibydyow efhyki d)- 1 -yl ]- et hoxy,
2-[(pyrrolidine-2-carboxylic acid G -5-al kylester)-1
-yl]-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1 -yl]-ethoxy,

R ( 3eprepdntexy nmthylo! igthyle) p]rop%ﬂl ] -usrtphopyl butyl, 2-hydroxyethyl,
3-[ (azetidi ne-3-carboxylic acid propoxy, 3- _
2-methoxyethyl, methylamino, ethylamlno propylamlno isopropylamino,

n-butylamino, or dimethylamino;

R3* represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyl;

k represents the integer 1, 2, or 3;
m represents the integer 1 or 2;
n represents 0, 1, or 2; and

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

and configurational isomers such as optically pure enantiomers, mixtures of

enantiomers such as racemates, diastereomers, mixtures of diastereomers,
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[ (azeti di ne-3-carboxylic acid G -5-alkylester)-1
-yl]-propoxy, 3-[(pyrrolidine-3- carboxylic acid)-1

WO 00pAmBdPoxXy, 3-[(pyrrolidine-3-carboxylic acPdr/iB2a06/050853

-5-al kylester)-1 - yl]-propoxys
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy,
3-[(pyrrolidine-2- carboxylic acid G -5-al kylester)-1

d?é%ler@ér‘?l%%yr?%é’?mbég?s Ry r‘%&fur%%réfocﬂ ?Qﬂe %I‘IC Yidemates, as well as
pr opoxy, roxy- pyrrolidine pr opoxy,

satCah@ sgURRBcAIRBRxeS-of sacth ammpoupdspnd/ mogptiaddgical forms.

- 5-al kyl car banoyl ) propoxy, 3-(2-

hydr oxyet hyl car banoyl ) pr opoxy, -OCH2- CH(OH) - CH 2- NR3

QRW compé@ietddtofding- t&@ilélﬁ?()ﬂ' | @haedi) wherein R® repre%ents 2,3-

){1 ] - 2- hydr oxypr opox Sg‘l% et'i di ne- 3- carboxylic aci
di ydslxyarqqml,esgblp)(Ct?/ )kshlﬁi % y dazstigineogwaygboxylic acid)-1-yl-methyl,
e T e

aad;ﬁ@l] ethyR| ky[(asétitine-B-carbdxylier oy Cq.s-alkylester)-1-yl]-ethyl, 3-
- hydr ox yrrolidi ne-2- CarbOX)fHC aci
.I

-1
fgrdtdive éosar[vowhwymgay {50 Fropye - Stiaaptiane-%aamexyli cacid Crs
gr&@g&;(@ﬁ@% w @Q&l_neyé—}:gﬁf&?ﬁégacid ij_mp?rt%’o X({/)}/rrolidine-S-
eaipdylocx yadd [ C3stajldastgr) plyy okt ne(myrtolﬂyme}—z garbpopie, acid)-1-yl-
! hﬁﬂr Wroﬁd%égéﬁoﬁ&ﬂc agfél 97, éaﬁgyggster -1-yl-methyl, 2-[(pyrrolidine-3-

%%gylg;ét@h‘lylg @thﬁll g F&lldﬁie?ﬁ-g?gded?gﬁc n%ﬂidl -Of LBRYMster)-1-yl]-

ethly],-pi(ppurldiner2- Qarbmdylmxgele) Frqﬂ]pethyl Qpryﬂreltdimmamrboxylic acid

O x i MkEPh no oy HAISBRe erBeRdld [afel rarony, &
gb?ﬁrélimn@gséd?,ﬁb)g)ﬁ@?t SacidCHg; -@n%H élr7’3l QITEgOfWO @ﬂ[ pyrrolldlne -2-
e boxy i aeislEr t 4] -piepil | 3- Hpm%ae@wanwhc agid CPa@szalkylester) 1-yl]-
GAEEEP AL L RIRSUS RSEOLHIN - Lourtiby)-2-acor
1-(1-(2-carboxy-pyrrolidinyl))-2-acetyl, 1-(1-(3-carboxy-pyrrolidinyl))-2-acetyl, 1-(1-
(3-carboxy-azetidinyl))-3-propionyl, 1-(1-(2-carboxy-pyrrolidinyl))-3-propionyl, 1-(1-
(3-carboxy-pyrrolidinyl))-3-propionyl, -(CH,),CH(OH)-CH>-NR*'R*, 2-hydroxy-3-
methoxy-propoxy, -OCHz-(CH2)m-NR®'R®2, 2-pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-1-
yl-propoxy, 2-piperazin-1-yl-ethoxy, 2-[4-(C1.s-alkyl)-piperazin-1-yl]-ethoxy, 2-[4-(2-
hydroxy-ethyl)-piperazin-1-yl]-ethoxy, 3-piperazin-1-yl-propoxy, 3-[4-(C+.s-alkyl)-
piperazin-1-yl]-propoxy, 3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-propoxy, 2-
morpholin-4-yl-ethoxy, 3-morpholin-4-yl-propoxy, 2-[(azetidine-3-carboxylic acid)-
1-yl]-ethoxy, 2-[(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl]-ethoxy, 2-
[(pyrrolidine-3-carboxylic acid)-1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-ethoxy, 2-[(pyrrolidine-2-carboxylic acid)-1-yl]-ethoxy, 2-
[(pyrrolidine-2-carboxylic  acid  Cis-alkylester)-1-yl]-ethoxy,  2-[(2-hydroxy-
pyrrolidine)-1-yl]-ethoxy, 2-[(3-hydroxy-pyrrolidine)-1-yl]-ethoxy, 3-[(azetidine-3-
carboxylic acid)-1-yl]-propoxy, 3-[(azetidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-
propoxy, 3-[(pyrrolidine-3-carboxylic  acid)-1-yl]-propoxy, 3-[(pyrrolidine-3-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy, 3-[(pyrrolidine-2-carboxylic acid)-1-
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-OCH2- (CH2) m NR3 1R32, 2-[(azeti di ne-3-carboxylic
acid)-1 -yl]-ethoxy, 2- [(pyrrolidine-3-carboxylic

W@ei0d)ewm3s yl | - et hoxy, 2-[(pyrrolidine-2-car boxRdT/mB2006/050853

acid)-1 -yl]- ethoxy, 2-[(2-hyggoxy-pyrrolidine)-1
-yl']-ethoxy, 2-[(3-hydroxy-pyrrolidine)-1 -yl]-
et hoxy, 3-[(azetidine-3-carboxylic acid)-1

yg-Hq;prrxgggs%Py@@%d.ﬁyfzt bgkIR: %cﬁaa"(ﬁ%%wlést%@'-g-}/l_]‘})ropoxy, 3{(2-

<y I dine-2-carboxylic a
hydirpxpmyrmkghnem[)(I]zpnmpdxpxyﬁy{(?o bydmxyq:)y-rrojjdlne) 1-yl]-propoxy, -O-

CH ]C@[\I%gﬁéé ‘Fé{ @ gy %ﬁi I d'@@]ﬂa%yo_ﬂ (pyrrolidine-2-

gaHNBQyIﬂcR%%id 3t- L/()QZ@M Qlétﬁm? F?f b‘}by}rbﬁdlﬁéifﬂéariaoxyﬂd "a%rd) 1-yl)-1-

r OXypr opox 2- hydr oxy- pyrrolldlne - car boxylic
gm-a)et?n/oxw] pamyoyl;propoxy, 3-(C+-s-alkylcarbamoyl)propoxy,  3-(2-

d .
Hﬁ‘{o?@thg@y@é’r@iﬂiﬂé%g@ F?(;Iq ? gﬁ-{)a@-l %ﬂl%"&ﬁffé) 3-[{azetidine-3-
camb]oxpwo)paw -1yhg yaxoxydrédciyny & Baxetiing-8ldadbarglicl acid Ci.s-
K( 0 2- hydroxy-3 frrolllnl yl - pr.opoxy,
bRl A W PHAPOYy |2 By Gss oV ook CarbOylic acid)-1-
I A G 386, oo
pmnwyndz apdmv(yl-laq[g‘;pymolm Qrt}arbcb?mbaamsi )-1-yippdboxy, 2-hydroxy-3-
beksidiespcs4boRTs: NAGoRY = AIKES rcﬁiﬁswpm@aéwoxysw-
R33 | o-
IR " N iono 1
png?CB(MrOKSHSQGerHmM-amwMeraegyﬂms-%weﬁ%ﬂn-éné-pmpoxy,
erlin ound accaqr.di
Ty S0 4Cr saTtioeming Py TEPBBHR <  § ooy 8-14-(2-hyaroxy-
&Hyp d.ﬁe@mmv}/mrp}@psb}y ph@de%y 3%&@@.5&% Bropoky, -NR*R%*,
NHCB m;{ -CHax-(CHa)x NHSOQR %Hz CH(OH)-CH,-NHSO,R*, -OCH,-
(CH2)m-NHSO2R*,  -OCH»-CH(OH)-CH2-NHSO2R*,  -CHa-(CH2)«-NHCOR?*,
-(CH2)2CH(OH)-CH2-NHCOR?*, -OCH2-(CH2)m-NHCOR?*, or -OCH,-CH(OH)-CH-
NHCOR®**, wherein R*', R*, R® and R are as defined in claim 1, and R*

represents hydrogen, Ci.s-alkyl or halogen.

3. A compound according to claim 1 or 2, wherein the compounds represented in
Formula (l) constitute the (1aS, 5aR)-isomer of the 1,1,2-trimethyl-1,1a,5,5a-

tetrahydro-3-thia-cyclopropala]pentalene derivative.

4. A compound according to any one of claims 1 to 3, wherein A represents -CHo-
CH,-.

5. A compound according to any one of claims 1 to 3, wherein A represents -NH-
CHa-.

6. A compound according to any one of claims 1 to 3, wherein A represents -CHo-
O-.
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3-thia-cycl opropal a] pent al en-4-yl)-propan-1 -one,
3-[4-(3-net hyl am no- propyl ) -phenyl]-1 -((1 aS,5aR)-1 ,

waz2qogAaewsset hyl - 1, 1 PCT/IB2006/050853

a, 5, 5a-tetrahydro-3-thia-cycl gpgopal a] pental en-4-yl)-p
ropan-1 -one,

3-{4-[3-(2-hydroxy-ethyl am no) - propyl ] -phenyl }-1 -((1
aS,5aR)-1, 1 ,2- trinethyl-1,

la, 5, 5a-tetrahydro- 3-thi a-cycl opropal a] pent al en-4-yl) -

fﬂr dpaompoundea®ofding 3o( @nhpdeoslyclaims 1 to 6, wherein R" represents

drox et hyl ani n hen I 1 - 1
rgg@yanélh-%an IQ‘yepIrr%eeHbaD Pr}/yi]gr yl'}- ((
a 5 5a-tetrahydro-3-thia-cycl opropal a] pent al en 4-yl) -

gropan 1 -one, 1-{4-[3-oxo- 3p§(1 as, 5aRz7
2AtqamReUd aqcordmgat05ar5aon@ @IW@ISO1-BJ hM@@y@nd@r@pa[the ortho-

TP | a0 e e
aS,5aR)-1 , 1 ,2-trimethyl-1, 1 a,5,5atetrahydro-

3-t hi I t al 4- I h
8p Iggﬁn%;ng Eﬁrq%gréj%g Etgg%r?w%rne ofy Palms ‘P ¥o ]6 IOwr(?(Qr(()e)l(ny}Fflorepresents

ﬁycﬂr%g%ﬂ' RP geéreﬁénﬁygrnié‘t}%l %Ebh%ibﬁ'ﬁmt%fy?éé}e‘?ﬂéqé% @[H?Iné( oup in the
artho MSnlehnmhymrspeBttdeR%l cycl opr opa[ a] pent al en-4-yl) -

ropan-1 - one, (3 {2-chl oro-4-[3-0x0-3-((1 aS, 5aR) -
, 1 ,2-trimethyl-1, 1 a,5,5a-tetrahydro-3-

‘16' A édrﬁbSQﬁ@l%Eé oﬂ‘i‘%tté" - One ok o%ﬁ%yll ltoPs1eRREMEIn R'Mkpresents
am no) - propi

roxy pr Oﬁm nic acid
BydragendR msems(&ﬁmwudrwl @mupoaed RSxeprasieats/thloto or fluoro both

hyl ,
it BicPBoian with reSoett i BE L1 Lor opal al pent al en-4-y1 ) -

propan-1 -one,

11. A compound according to any one of claims 1 to 6, wherein R' represents
hydrogen, R? represents a methyl group and R* represents chloro in the ortho-
position with respect to R®.

12. A compound according to any one of claims 1 and 3 to 11, wherein R®
represents  2,3-dihydroxypropyl, -CHa-(CH2)-NR*'R®, (azetidine-3-carboxylic
acid)-1-yl-methyl, (azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl-methyl, 2-
[(azetidine-3-carboxylic acid)-1-yl]-ethyl, 2-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-ethyl, 3-[(azetidine-3-carboxylic acid)-1-yl]-propyl, 3-[(azetidine-3-
carboxylic acid Ci.s-alkylester)-1-yl]-propyl, (pyrrolidine-3-carboxylic acid)-1-yl-
methyl, (pyrrolidine-3-carboxylic acid Ci.s-alkylester)-1-yl-methyl, (pyrrolidine-2-
carboxylic acid)-1-yl-methyl, (pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl-
methyl, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-3-carboxylic
acid GCi.s-alkylester)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid)-1-yl]-ethyl, 2-
[(pyrrolidine-2-carboxylic  acid  Cis-alkylester)-1-yl]-ethyl,  3-[(pyrrolidine-3-
carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yl]-
propyl, 3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic
acid Ci.s-alkylester)-1-yl]-propyl, -CHa-(CHy),-COOH, -CH,-(CH»),-CONR®*'R%*,



10

15

20

25

30

3-[4- (2-di et hyl am no- et hoxy) - 3, 5- di net hyl - phenyl ] -1
-((1 aS,5aR) -1, 1 ,2- trinmethyl-

WA 2006/18®33 et r ahydr o- 3-t hi a- cycl opr opé[ a] pent al BCIF/1B2906/050853

propan-1 -one,
3-{4-[2-(2- hydroxy-ethyl am no) et hoxy] - 3, 5 di met hyl - ph
enyl}-1 -((1 aS,5aR)- 1, 1 ,2-trinmethyl-1, 1

set £ ah pITERp 4- 2
g%%argﬁrf _ gﬁeocﬁqsg {@H?ﬁqgﬁ (i 2R R8I RS -afld 792 are as
defrmrdinyetainhy! - et hyI am no) - et hoxy] - 3, 5- di net hyl phenyl }
-1-((1 aS,5aR)-1, 1 ,2-trinethyl-1, 1

a, 5, ba-t et rahydro- 3-thi acycl opropa]

%Dﬁnb@ﬂnﬁﬁuﬂd)’édcoﬂmﬁ@% én){@h% claims 1 to 11, wherein R® represents
di n- 1

& - di net 34& (2-pyrro
-QCHet(Gbbe)y Nﬁéeﬁiyt] &pyw@lplas Weathony,, 3-pyprolidin-1-yl-propoxy, 2-

bl BB SR o 2044 AV BRI LS. 422 hydrony-
mel)am érazmw-,yl]lethaxy{ 23qo||demtmyly1@rd;ﬁ»@xce -B4-(Cls-alkyl)-piperazin-

2-trimeth a55atetrah dr o-

é yﬂ]rprapew o§r[6darfaq%@m athcyﬁ mp9na)21rb dﬂyrprppghxéno%ymomhohn -4-yl-
gﬁhlf)&yfgertéfﬂw%ﬁr ox\}lc@jtbﬁ%% mé i%%‘éhglgeo%( c?rbégxgllc ac@h Yl] ethoxy, 2-

llapstidind-3-cdrbdxdis, Saddid 1 ,Cik-alkylesienet iyfjlethoxy,1 2- [(pyrrolldlne -3-
g:%lrgpgﬁlctlgct:lrgﬁé 2y etpgx%h%?(lw?rﬁw R $§£ %}gg)?lg %tle@r&ﬁs_ gllkgll_ester -1-yl]-
ét‘ﬁogt?,R d rrdhdqr?é Efda'méiw k- écnd 3. yEF] éthéi‘ tetr E;%’?b@lﬁfh‘e -2-carboxylic
3-thia-c opr opa[ a] pent'al en-4-yl’)- Y/ enoxy} -

apdll ﬁnsrajbxylaster Ftygatboxy, 2-[(2- hydroxy pyrrolldlne )-1-yl]- ethoxy, 2-[(3-

ﬁyérp(ﬁ pé(gngaﬂ?ﬁh%]dqt% %y,%ﬁ %ﬁwp-i—cgrb@tym ac%j-el -ylh-]propoxy, 3-
P(ézétg:ﬁlﬁ’% B_G%a’(rﬁb)\(}ﬂ ico- &id hi @ LRy eBfRPalyAl PrepbRY,en- B-Kpyrrolidine-3-

r[bszylg: Rgieh oxyll-Bransedy IalPyien isingra:sarboxgicdasidt Gys-afiwlesten)-1-
?IT—}Slrépo]Xy, 3-[(pyrrolidine-2-carboxylic  acid)-1-yl]-propoxy, 3-[(pyrrolidine-2-
carboxylic acid Ci.s-alkylester)-1-yl]-propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yl]-
propoxy,  3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy,  -O-CH.-CONR®*'R®*,  3-
carbamoyl-propoxy, 3-(C+.s-alkylcarbamoyl)propoxy, 3-(2-
hydroxyethylcarbamoyl)propoxy, -OCHx-CH(OH)-CH>-NR*'R%*,  3-[(azetidine-3-
carboxylic acid)-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid Ci.s-
alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid Cis-alkylester)-1-yl]-
propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-
[(pyrrolidine-2-carboxylic  acid Cq.s-alkylester)-1-yl]-propoxy, 2-hydroxy-3-[(2-
hydroxy-pyrrolidine)-1-yl]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-
propoxy, 2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,
2-hydroxy-3-[4-(C.s-alkyl)-piperazin-1-yl]-propoxy, 2-hydroxy-3-[4-(2-hydroxy-
ethyl)-piperazin-1-yl]-propoxy, or 2-hydroxy-3-morpholin-4-yl-propoxy and wherein
R*' and R* are as defined in claim 1.
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((1 aS,5aR) -1, 1 ,2-tri nethyl- 1, 1
a, 5, ba-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -

W@EL@pAIN63s - one, PCT/IB2006/050853

3-{4-[ 2- hydroxy- 3- (2- hydr oxy- qsﬁ yl am no) - pr opoxy] - 3, 5-
dlrrethyl phenyl}-1 - ((1 aS,5aR)-1, 1 ,2-tri methyl-
1

45A560|‘n%b[1ﬁ8yé3c% éﬁnf; baargyy @n%pg@ﬁﬁé a g&nﬁa'\ﬁﬁ‘eélry IR®- represents

propan- 1 -one F oxy-
"t diopiahi Nﬁmmzhy@f@“@wﬁ H6%3] @ 5OCHz-CH(OH)-CHa-NR¥R®,

\i/hgreom é{:” Fegqrpgﬁétarrge%w bl gaya czg%{pgmr[aridz RM represe¥1ts %ydrogen

a] pent al en-4-yl)-propan-1 -one,
ib‘r26d|rrethl-4[3 0x0-3-((1 aS, 5aR) - 5
Q- corepRynd jaccording 3osameonghglais 1 to 11 whereln R” represents

D acRuE L epoRal o pentaear & LARIORY |- RIGT P Mledon,

yl ani no) -

P(pyriﬁol{oﬁn@Sdcbeffbbkmic- éblﬁ)’%%%tﬁ@k}( 1. fByfamlind-2-cdrboxylic acid)-1-yl]-
-trinmeth Hat et

athory . c%;a?éawaw By B ok S Gpr B3 DydreRyyrobdine)-T-yI-

g%?%? [ﬁé&ﬁ?@ﬁ fl%gﬁég}éle %Eﬁi? ag]oéﬁél ;ﬁyia%' [ﬁpyrrolldlne -3-carboxylic

adidj- my‘r}eprfmyobxy, 3-[yardhidbe-2-etrdxytic @cid)-1- yI] propoxy, 3-[(2-hydroxy-

3-th -4-
B B Brabahiet oy e gvsRomesy-BhRgopp, 1 -0-Che
C@)NFWP?* gcH,-cHE 5CI59-T\FF¢’" R%qué’zetldme 3-carboxylic acid)-1-yIJ-2-
3-thi a-cycl opropal aj Bent al en-4-yl)-propyl]-ph eno>21

hydrioygiproppxet h2ihydraxyed-4ipydelidine-3-carboxylic  acid)-1- yI] propoxy, 2-
Eﬁrogy%ﬁwlrgkémé?c{a? y?[‘c ac@f—q ﬁf%roepto%l aém{/]&)oxf/) ORS hydroxy-
pyrrolidine)-1-yl]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy, 2-
hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy, 2-hydroxy-
3-[4-(C+.5-alkyl)-piperazin-1-yl]-propoxy and wherein R*' and R* are as defined in

claim 1.

16. A compound according to any one of claims 1 to 11, wherein R® represents
-CHa-(CH2)-NHSO:R®, -(CH2)nCH(OH)-CH>-NHSO,R*, -OCHz-(CH2) -
NHSO:R*, -OCH2-CH(OH)-CH2-NHSO,R¥, -CHz-(CH2)i-NHCOR®4,
-(CH2)nCH(OH)-CHz-NHCOR®, -OCHz-(CHz2)m-NHCOR®, or -OCHz-CH(OH)-CH.-
NHCOR®* and wherein R® and R** are as defined in claim 1.

17. A compound according to claim 1 selected from the group consisting of:
3-[4-(3-amino-propyl)-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
3-[4-(3-methylamino-propyl)-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
3-{4-[3-(2-hydroxy-ethylamino)-propyl]-phenyl}-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,



10

15

20

25

30

-((1 arR/5aS)-1, 1 ,2-trinethyl-1, 1
a, 5, ba-tetrahydro-3-thiacycl opropa[

W@r@enowmBEn- 4-yl ) - propan-1 -one, PCT/IB2006/050853

3- [ 3-chl or 0- 5- net hoxy- 4- ( 2- mey %I am no- et hoxy) - phenyl ]
-((1 as,5aR)- 1, 1 ,2-trine ,
a, 5, ba-tetrahydro- 3 thla cycl opropa[a] pental en-4-yl)-p

ropang -
TR LR SRy B

]1a$ 5aR)11,42-Bamdthyli], 1a 9, mmmmw&ma cyclopropa[a]pentalen-4-yl)-
2, 5. 5a-t et r ahydr o- 3-t hi a- cycl opropal a] pental en-4-yl)-p
PigbR-trone
one, 31(3- [Qj”dx@[@( 4aBZSe(F2)r ’ﬂ,\)IOIZ mﬁrMems/hy/H@rs Ba)teﬁéﬁwﬂzsls fhia-

nmet hoxy- pheny ((1 aR) - 2-tri
gyclapropa a]penta en- 4 -yl)- propyl] benzyl} azetldlne 3- carboxyllc ac:|d

o opana TR Tedned 4T RBRE RBRRA A T2 Bidetii 1125 5
&5y Bo-3-thialoyclogropaleiidnthens- yl}@r@p)ﬂppﬁém@&wwr@pylammo)

3-thi a-cycl opropal a] pental en-4-yl)-propyl ] - phenoxy} - et
REAPjQNg 8Fiddli ne- 3- car boxyl i c aci d,

55 S ool bR LR SO -
4,152-framethyt-a el 6adetrah gdroyd troacy plaped patalpahtaie d-4yy1)-propan-1-

gro pan-1 -one,
0€:3- chl or 0- 4- [ 2- hydr oxy- 3- ( 2- hydr oxy- et hyl ami no) - prop

oXy] - § Qﬁbf&%’r@tﬁqyb}(o 3L 1é$]\5aﬁ?{ 15@@t'nilneth Wi-1,1a,5 5a-tetrahydro-3-

2-trineth t et rahydr’o- 3-t hiacycl opropa[

ﬁ‘]'@emlabmpaﬁa]pbmtq&mﬂw)'ﬂrowﬂ@henoxy} -2-hydroxy-propylamino)-
ﬁffz cﬂ/oro - met hoxy-4-[3-0x0-3-((1 aS,5aR)-1 , 1
PN , 1a, 5, 5at et r ahydr o-
3-[3,5-dimethyl-4-(2-methylamino-ethoxy)-phenyl]-1-((1aS,5aR)-1,1,2-

trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,

3-[4-(2-dimethylamino-ethoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,

3-{4-[2-(2-hydroxy-ethylamino)-ethoxy]-3,5-dimethyl-phenyl}-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-
one,

3-{4-[2-(2-hydroxy-1-hydroxymethyl-ethylamino)-ethoxy]-3,5-dimethy!I-
phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propan-1-one,

3-[3,5-dimethyl-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,

1-(2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-ethyl)-azetidine-3-
carboxylic acid,

3-{4-[3-(2-hydroxy-ethylamino)-propoxy]-3,5-dimethyl-phenyl}-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-

propan-1-one,
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3-thia-cycl opropal a] pent al en-4-yl)-propyl ] -phenoxy}- 2-
hydr oxypr opyl am no) - propionic acid,

W@2(08AetBDr 0- 4- ( 2- hydr oxy- 3- net hoxy- pr opoxy) - SPCETB2P06/(50853

henyl]-1 - ((1 aS,5aR)-1, 1 4ggtrinethyl-1, 1
a, 5, ba-tetrahydro- 3-thia-cycl opropal a] pental en-4-yl) -
propan-1 -one, N-(2 {2, 6-di net hyl -4-[3-o0x0-3-((1

as, 5a . J ; f -
o %gldgéreg E%{?P% n]aSAS%IT{ 13 53@@%@‘”@&{’5 5a:tetrahydro

Bythip- cymmap@[alpe‘rmwamﬁgl) peowbdhplsemdm}npa:omdamlno acetlc a0|d
(3 E??ﬁ%?h{gtl%2hy r%x;g)f)ropo ]3 g—%lme@yl-phénﬁ]-v 1aS,5aR)-1,1,2-
ginényet A alﬁfgé@etfaﬁﬁir@—{ﬁh% @%I@ﬁl@p@[d}@@ht@"@ﬂﬁw pr@b@ﬁéﬁ -one,

O phenoxyl -ethyl)- "am de, propane-1 -su cid

(2-1 2364d2MWY—afm@hblﬁmlGO-@(QP@@)mplrmethyttphqnyl] 1-
é{ﬁhﬁ"«@r LGSRy Rl o B iy avolopiapalalpgiplen-4-v)-

no%y)}]e et hyl ) - am de,
é dlmehl-4[3 0XO0- (1 aS,5aR) -1
2 tr T{ét[ﬂmydioxy (% wdm&thxﬁyaﬂ@l propoxy]-3,5- dlmethyl phenyl}-1-

15 'Baa ARSI P AP L Ratfanydre H-ARY.E) e8P oA bealen-4-yi)-
-F??efhan %g Hr)a ,

esul T onam
pkc(n’&n{ﬁoﬁedl nmet hyl - 4-[ 3-oxo0-3-((1 aS,5aR)-1 , 1

3- thl éﬁﬁ%@ﬁrwa%ﬁﬁwﬂsate i%w%@ﬂﬁ@'am@ngpDQXY] 3,5-
BM%tHYDéorﬁgrﬂlgﬂ xgg@gmm qub ftmﬂémyfiqf 1%{513&%#5?‘1}9&}&303 thia-

acid - 0X0- 3-( S, 5aR) -
¢cwslopropatajpéntalen-4- yI) propan-1-one,

(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala)pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-
propylamino)-acetic acid,

1-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-
azetidine-3-carboxylic acid,

2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-acetamide,

2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-N-(2-hydroxy-ethyl)-
acetamide,

3-{3-ethyl-4-[2-hydroxy-3-(2-hydroxy-ethylamino)-propoxy]-5-methyl-
phenyl}-1-((1aR,5aS)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-propan-1-one,

3-[3-chloro-5-methoxy-4-(2-methylamino-ethoxy)-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-
one,

3-[3-chloro-4-(2-dimethylamino-ethoxy)-5-methoxy-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-

one,
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1, 1a, 5, 5a-tetrahydro- 3-t hi a- cycl opropa[ a] pent al en- 4-yl
) - propyl ] - phenoxy}-2- hydroxy-propyl)-am de, propane-1

wo swbfigrsx aci d (3-{2, 6-di net hyl - 4-[ 3- oxo- 3- ( (RCT/IB2006/050853

aS,5aR)-1, 1 ,2- trimethyl-
la, 5, 5a-tetrahydro-3-thi a-cycl opropal a] pental en-4-yl) -
propyl ] - phenoxy}- 2-hydroxy-propyl)-am de,

N- ( 3- éﬁetfcﬁqic?raﬂ [ngz fiydirdx @hﬁa@ﬁripl)@héﬂ@a%ethéxy phenyl}-1-

, 2-tri a55tetra

(14 aS;@R)y‘cﬁ ptriopeth gl hé at&ﬁaﬁetﬂawo)reﬁcmwb}@lph@mmPemalen 4-yl)-
hydr oxy-propyl)- 2-hydroxy-acetam de, and
REO(%-”{% E €di net hyl - 4- [ 3-oxo0-3-((1 aS,5aR) -1 , 1

, 2- tr i eibydnidro-6- ilnth&anI[sIorx@fBAd;ms ,5aR)- 1,1,2 -trimethyl-1,1a,5,5a-
3 t hi a-cycl opropa[ a] pent al en enoxy ;/ pr

Ay do-Bithieoxyraruonaiairentalen- %ybmmdﬁaha@w}mtm azetidine-3-
%@?Q]Y%: %@éect ed fromthe group consisting of:

t oxy- 3- met hoxy- propoxy) - 3, 5- di net hyl - phenyl

- 84(3-onforoaR)3-( Zhydrox?dthylaﬁﬁr’fmlpré oxyll-5-methoxy- phenyl} 1-
5atetrah%/r03th|a cycl opropa fentalen 4-yl)-p
6g§r§af{ 1,dmetrimethyl-1,1a,5,5a-tetrahydro-3- h|a cyclopropa[a]pentalen -4-yl)-

n (3-{2,6-dinmethyl-4-[3-0x0-3-((1 aS,5aR)-1 ,
éro?%ntfloh%th [ -

1, 1a, 8, {Sa:JrMCB’ona[gﬁUycdro&y{aq(ahmkyrmtmpamajqomnbpd»qﬂ-54myelthoxy-
BBl R B Stembtn il SER ke RiGI S
ﬁlééﬂogﬁ?g?‘%rgﬂ%a pen?g?gﬁéi@m/?rg;opyl] phenyl } - N- (
2- hy dBd&y{2hdrpeh- mqih@tmw[atdxwa( 1pbdgmERpbm 2Atrimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala)pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-
propylamino)-propionic acid,
3-[3-chloro-4-(2-hydroxy-3-methoxy-propoxy)-5-methyl-phenyl]-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-
propan-1-one,

N-(2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-ethyl)-
methanesulfonamide,

ethanesulfonic acid (2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-ethyl)-
amide,

propane-1-sulfonic  acid  (2-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-
ethyl)-amide,

N-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-propyl)-
methanesulfonamide,

N-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-

methanesulfonamide,
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3-[4-(2, 3-di hydr oxy- propyl ) -3, 5-di net hyl - phenyl ] -1
-((1 aR 5aS)-1, 1 ,2- trinmethyl-

wWQa 2005/18®33% et r ahydr o- 3-t hi a- cycl opr opé[ a] pent al BCIF/1B2906/050853

propan-1 -one, N-(3-{2-ethyl- @Sqet hyl - 4-[ 3- oxo-3-((1
aS,5aR) -1, 1 ,2-trinmethyl-1, a, 5, bat et rahydr o-
3-thi a-cycl opropal a] pent al en-4-yl) - propyl ] - phenoxy} - 2-

hydf Oéﬁhﬁ%e@wdauc %cﬁ‘yéf{?@’dﬁ*ﬁ&h? & ‘f'@-gxo -3- S (125 58R)-1,1,2-trimethyl-

0X0- 3
1,‘2|al;5 Ba’éeﬂnglhydro -3- ﬂmﬁy@apmpﬁ@]péntalen -4-yl)- propyl] phenoxy} -2-

§Y<{’{%Y-&x pﬂfﬁ (§)a[ a] pental en-4-yl)-propyl]-phenyl }-N-(
pr opi %ﬂﬁﬁn@et §u|{=é’m@t hyéc.& mE(Bfmle éuméihgwtéiok&% ((1aS,5aR)-1,1,2-
aS, 5a 1 ,2-trimethyl-1 et r ahydr o-

tzmneihme 1:9aiﬁaﬁamrmqm@ﬁmnasﬁydomopaﬁa]bgma]erpﬁwywrppuwhenoxy}
roxynet hyl - et hyl ropi onam de,

é *@gwgabm %Xg (2yhydr gxy- 3- )r/re% hgxprr opoxy) - phenyl

1-1 - NEB-@B-aafthyLd-[3-0x8-3-( (i1 asaserml-*r 12-trimethyl-1,1a,5,5a-

a, 5, ba-tetrahydro-3-thi a-c ycIo ropal a] pent al en- 4- I) p
te@r@@udfp -3-thigeCyclopropalajpentalen-4-yl) propyI]Dphenoxy} 2- hydroxy propyl)-

| am no) - 3, 5-di net hyl - phenyl ]-1
é(*{(y@‘gé%% fifde, - tri)rrethyl-l oL Tpneny I
la, 5, Na[3:{& 6-adhyelthgl-3 Buixa-3:((d B8Baipa] 4] pemethgh1 A-ay3,ba-

ro an-1_-one, and
tetEhvioAy BRciurioRrepgilRR TP K BRI PoA) 2 Py
aééténﬁ-&. 5aR)-1, 1 ,2- trinethyl-1,
1la, 5, 5a-tetrahydro-3-thia-cycl opropa[ a] pent al en-4-yl) -
propan-1 -one 19. A phar maceuti cal conposition

78" Rsodininad APrinate PEIRI | et Bt e Brdtinfortisthlor
3-[4-(2- hydroxy -3-methoxy-propoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-
one,
2-amino-N-(3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propyl]-phenoxy}-2-
hydroxy-propyl)-acetamide,
3-{2,6-dimethyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenyl}-N-(2-hydroxy-1-hydroxymethyl-
ethyl)-propionamide,
3-[4-(2,3-dihydroxy-propyl)-3,5-dimethyl-phenyl]-1-((1aR,5aS)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
N-(3-{2-ethyl-6-methyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-
2-hydroxy-acetamide,
3-{2-ethyl-6-methyl-4-[3-0x0-3-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propyl]-phenyl}-N-(2-hydroxy-ethyl)-
propionamide,
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20. A conpound according to any one of clains 1 to 18,
or a pharmaceutical conposition according to claim 19,

wo orooes3ns a nedi canment. 2 1. Use of a conpouPdI/IB2006/050853

according to any one of claing to 18 for the

preparati on of a pharnmaceuti cai3 conposition for the
prevention or treatnent of diseases or disorders

assoc id. attd-¥ad-8d (1 Hand y T -
oo a2 daran s thotfl 2613 R4 St (| A 8By Y Foninet .11 145,52
tetedy e 8- tbifa-cyczkwspa[adpemaleor@yk)ﬂarepylbphemyl}‘ Ne(@-hydroxy-1-

r oup consi st ection of transplanted organs
E)é‘?@gY ﬂ?yr"é’ﬁﬂﬂlgerﬁ&f’” rp\c,i heart and | ung;
gr af t 3y8/5saishldasu- (@LW&%&S%@%&S/ p@b@@bty Q)heﬁwm aqeés 5aR)-
transplantati on; autol mmine sy ones selected’f
i Hezirimethy -4rted ﬁartgtrahmrpr%tmawcl@pama{a]p@@tﬂleraé—rsé) propan-1-
Bﬁ riatic arthritis, Crohn's di sease, and Hashinoto's

%’roi ditis; and atopi c dermatitis.

3-[4-(2-hydroxy-ethylamino)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-

trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
and

3-[4-(3-hydroxy-propylamino)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one.

19. A pharmaceutical composition comprising a compound according to any one

of claims 1 to 18 and a pharmaceutically acceptable carrier.

20. A compound according to any one of claims 1 to 18, or a pharmaceutical

composition according to claim 19, for use as a medicament.

21. Use of a compound according to any one of claims 1 to 18 for the preparation
of a pharmaceutical composition for the prevention or treatment of diseases or

disorders associated with an activated immune system.

22. The use according to claim 21 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.



