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Derivatives 5 Field of the invention The present
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Formula (1) and their use as aqtive ingredients in
the preparation of pharmaceutical conpositions. The

i nvention al so concerns related aspects including
processes for the 10 preparati on of the conpounds,
phar maceuti cal conpositions containing one or nore
conmpounds of the Formula (1) and their use as
conpounds i nproving vascular function and as

i Novehdhiophene &yerivativeg her al one or in
conmbination w th other active conmpounds or therapies.
A further aspect of the invention relates to novel
conpounds of Fornula (IV) that serve as internediates
t e = : ounds of Fornmula (1). Background of
t Kﬁa%ﬁqqg#%%a¥&ggﬁunan i mmune systemis designed to
def end the body agai nst foreign mcro- 20 organi sns
2%ﬁﬁsubstances t hat cause infection or disease.

IRERSPRIgOY it itpnyrelaige faus ITE PRglurasepinitaganists miinesmula (1) and
r . . . C pye
FRE0S5 ot SRR T B ) BRh Somosions
t ibse invemtiool alsvectvacests @latednmegatiat étbladiflg processes for the

T BUHARRUAIL o6 TP G AR R 1Bl AT ail s containing one or

OF@R8, céifibbund® df | th8URoRNulEO N tartATRGE- usd LR EHfLB0Rds improving
treatnent, the whole inmune systemis usually
s vippruarsiuactioriand es hodunonaddulating agemte aeitharalone or in combination

[ Cl.j ' I ever conp, 1,.sed. Typical . .
d%ésotﬂil\%n%ﬁ!@ C%"i@%ﬁ]%cqrﬁhér%ﬁ.% gtg'hqgésp.exp of fhie invention relates
ctu aro@sbwohipoundy co FoasRRANINIC that Y6108 PAS | iRterflediates to prepare
nmet hotrexate. Corticosteroids which reduce

i BPMRAHEHS BhFamaula Bpr ess the i nmune response, may
cause side effects when 30 used in long term
treatnent. Nonsteroidal anti-infammtory drugs
(NSAI Ds) can WD 2006/ 010544 PCT/ EP2005/ 007892 2

r Bagkgrouandh ofithe invidndiomt i on, however, they exhibit
consi derable side effects. Alternative treatnents
i ncl ude agents that activate or bl ock cytokine

ftﬁ%%&h&%ﬁ%ﬁlﬁ% 'séf,t%‘é{;is}’ %éé’r'%o fq]ngéﬁevr\fdttﬂe 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 effecis when

used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can



conprom sing i nune responses and with reduced side
effects would significantly 5 i nprove current

wo c@abnesat s of uncontrolled inflammatory di seaBeT/EP1005/007892
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the field of organ transplantatpon the host inmune
response nust be suppressed to prevent organ
rejection. Organ transplant recipients can experience

o) ection _even when they are, taking

B ehan: asd i fHFl?é‘Q“ heIvEush, dRey sinit cpsiderable side effects.
T AREYRAVE YreafinBAR lﬁblhaé %Wrs‘”tﬁ%‘;%ctﬂfatté or, block cytokine signaling.
transpl antati on, rej c I on epl sodes ca

happen nont hs or even years after transpl antati on.
c@ﬁ@iIVnate\caﬁg oFOTPOLHdE hr WEh or iInBWNOmsiLdalindonPrepesties,  without

rg?ﬂg@ﬁ Hﬁﬂ]@ﬁr&]@'ﬁl oznggg'agy% ?e%u‘?:%%egoﬁéfgﬁ (ﬁg'\/\/ould significantly

sinegprdae durtenyeatheshtt of uneattrdlied infaraaidtony disease.
transplanted organs interfere vvith di screte

r I In v tion of T-type or
ot RS TR o PR Tensafrlifod s BosEringuupe iipeRee must be
asepEr s ftopiavent agjdrziefetion b@w;én ¥aBblant RCAIIGS Bdf.experience
or FK506, which interfere with cytokine rel ease or

sFYRAEITeIRgtion g SR ey el takingnrmuBosuiressive irugs: Rejectton
n t
PUELESIR SUI B 1R P PRSI B elon, ot rfectr
eé;bleodes otabr :azdﬂb i hapmmumnﬂ&sl me everr apes raflent eransplantation.
t the| r. effe QM%O however g[eneral i zed
|Se9 H!?n hres PhdQw’ Eﬁ GAUNS e commonly used to give
d e y t
| “Rf@‘é‘@?‘?ﬁnﬁgﬂ%@"&%"'l Aind Rjesich AR IANAARI e pffects. Current
i stendarugpigss vEee tdrﬁt@ theerejdation uhédnaplahtegihocgwaglemrfere with

BER R IR BTRGER T S VA POLER TRk At svpe white blood

pealéi dExa @pn@@cuﬂdgr & Fee Meyaios bnﬁhadaciﬁﬁ@mab basiliximab,
agoni sts ﬁ?jgr the G prot é’lgn coupl gd rgceptor SI PI/ bGaS' ixima

aﬁ\(;prﬁgq)gs,a cyo\,@ﬁQﬁ a\ﬁ'wch onterfaraswithy cytokine release or signaling;

tﬁiynuﬁgggrgﬁs %ﬂgﬁ‘?@u at i nglggn h'B hl'ﬁ}/ci‘%’t@% Tgﬂgﬁ%ﬂg or 15-

Biddonyshemyuatia, amiriHilitar cﬂﬂéw@byﬂegdlffhmntlaﬂam uration,
menory, or expansion. The reduction of circulating T-

/ Tige bgnefidialefetast AroaesintundBuppREsEdbéfapies relate to their effects:
PCT/ EP2005/ 007892 3 of SI1PI/EDGlL agoni sm possibly in

coOMRYRIt i e WWeneralized HaunwRRsUPRIR S ewhichofthese  drugs  produce
e&'ﬁ%ﬁl@ﬁéé Qhecﬁﬁﬂnuhéyﬁ%ﬁzéﬁn@ﬁb s%sagﬁin%? ‘%er\é’h{atl?l a?ido malignancies.

EDGL activati on suc ounds use
t lr' wﬂnermm“ensta@ulaaﬂ immiunaswepirossiveidsegs arantieh aiskomthigh dosages

and can cause or accelerate organ damage.

Description of the invention

The present invention provides novel compounds of Formula (1) 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



vascul ar functionality. 5 The conpounds of the present
i nvention can be utilized alone or in conbination

wowaoa/ostsandar d drugs inhibiting T-cell activatPOIEP1005/007892
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provi de a new inmunosuppressiveg therapy with a
reduced propensity for infections when conpared to
st andard i mmnosuppressive therapy. Furthernore, the

Wg #1 of t.he presgg{ i nve Ilon ca@]ﬁ] used in
B WRgPnis ey ROSEIPOWacRIEbpatiop Wi theopgerved improvement
'@Flé?%méﬁ%éﬁ‘ﬂé%ﬂ@ﬂbﬁ%ssb&afﬁc?%ﬁ%@pﬁF_\_*EanSctlvatlon makes

hand effective nosuppressi ve activit
t Isechchetotiade usedll do igatndcartgdiedd aﬂmgmatcanystbseaﬂeednd to improve

r.doses of standard i munosuppressive drugs.
TI‘@SC'QB%@V\?H%%ﬁ i nproved endothelial cell |ayer
function associ at ed with 15 S1P1/EDGL activati on

provides additional benefits of compounds to inprove
vaseutemnpounts pothe Wf&seﬂtlm\l@@tlbd@a@elq@erlwmchaﬁ)rtmer in combination

AU SRS UGS BRI JTRRY < RO 10 “iFBIEe o new

TJmnﬂm@suﬁ;&eﬁbﬁeameﬁ JwitBi @' ré@@é@d Xrep érléigp)for infections when
9308-9313; W91/ 15583 publ i shed 17 Cct ober

VG9OIPEEST fo Stasidash damLmnosyppiesse themmy. fhlélhﬁﬁﬂ@fﬂ:)ihe compounds
apg th@?&égéﬁym%n@ﬁ c‘ég”B@‘U};%ﬁl o 5&@%‘8 Jvéggguced dosages of

assess assa

v édadéi®nah afnbwnmea}spmelsegnt ﬁmmpleeultcatperé yorp e yores hlaﬁd effective
e rat after, or respectively

EJJH%&“QéYPP%SfYﬁ@qﬂMﬁY dWi"L?gO'bé %QF%H@% Beuging Vod o organ damage
d‘é%édi’éléﬂeﬁn%vlﬂf hifRer add<sS FhefnkRkq ”ﬁ’i‘nﬂhh@g‘uﬁﬂ}@gsnve drugs. The

make up the conpounds according to the invention
apgsevationedft omappleyi enddtbelidly aelﬂrdagd!routurmhen assocnated with

e gk T O A —

Thestganuakckon., al one or in conbination wth other
groups, neans saturated, straight or branched chain
groups with one to seven carbon atons, preferably one

X\?Q%WEX%%?A' sggréﬁﬁ?%ogﬁg ?gﬁeggglg}néb L% lﬁsggq@%%o’nfor the human
n&deiﬁrDGﬂ i=@eptor are known in the art and are published in e.g.: Hia, T., and
Maciag, T. J. Biol Chem. 265 (1990), 9308-9313; WO91/15583 published 17
October 1991; WO99/46277 published 16 September 1999. The potency and
efficacy of the compounds of Formula (1) are assessed using a GTPyS assay to
determine ECsp 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 alkyl, alone or in combination with other groups, means saturated,

straight or branched chain groups with one to seven carbon atoms, preferably one



propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl,
n-pentyl, n-hexyl or n-heptyl. The term al koxy neans

warooRMsgs oup, wherein R is an al kyl group. Pred¢EEPBC5/007892

10

15

20

25

30

5 exanpl es of al koxy groups aregnet hoxy, ethoxy,
pr opoxy, i So-propoxy, iso-butoxy, sec-butoxy or
tent but oxy. The tern1hydroxy al koxy neans a strai ght

i Tl SRR CAIGS, Sparaler o v ”xgaqrewﬁy 1% e e, r-propyl, so-

t d
e 5.y S

2- hydroxy et hoxy, 3-hydroxy- propoxy,

TRl aoR O Eans A - Osdintit M6k Big, amcalkyl oraup. Preferred

t @&ghfplwof é]ko%ﬂ) mg@id@é'aﬁ&lrﬁ@th&ﬁ@r@chaky %ro;’n\lﬁkg o-Bfopoxy, iso-butoxy,

gr oup, erein and R"'are
|ﬁ6@pbélﬁ@@/rﬂﬂt?l‘fahut(a*y<yl group. Preferred exanples of
nmono- or di-al kyl am no groups are nethyl am no,
et hyl am no, N, N-di net hyl am no, or N

nEhBylery Ry dwdxyaalkoRy mbang er mélQhPGﬁBrd%@a élkéW €hain bearing a
chl oro, bronmp or iodo, preferably fluoro or ch

2 BYoxy TR mheaeley }he&erae'p rad deartdwarcaibymatoms cbetween the hydroxy

Y L e T I

altiachexy- eﬂnoixhe 3;Iaydhnny4pro;gj>qu p2-bidfoxiyapibpoxy,) 4- Hy&iroxy-butoxy, 3-
fAre se CH2NH-, the CH2 part of

thiygmxy {m?éhy'.péoré% h"é\ﬂﬂ?by -PHEOXY¥e®0ny| group of

Forrmula (). 25 Salts are preferably the
pharmaceutically acceptable salts of the conpounds of
Fdhmieem gnonoSar di-atlkylaming maaps aar B'- ijemnpsandR -NR"- group, wherein

el Rt PaebFaderBaE afalhdtfr bifeied raranies of mono- or

Odeaikgﬁhﬂnéa@o@pls afe0m@&thyaniiRb € eBijIARin? NQ@Q!"}H@fthammo or N-
am no qroup not formng a peptide bond or a’ pyrid

r ety Marmn@n acid addition salts, for exanpl e
with |norgan| ¢ acids. Wen several basic groups are
present nono- or poly-acid addition salts nmay be

f Gherderm Wal APBMEE0S5 4kioRS; Dhih3 DBiohD @8R 05 preforapduiesio or chloro.
havi ng aci di ¢ groups, such as a carboxy group or a
phenol i ¢ hydroxy group, may form nmetal or anmoni um

Slih ForPu(1PA BbkdntdBh HsyRim&K ®ijant&abicBI the orientation of the
radical is as such that the left part of the radical is always attached to the carbony!
group of Formula (I). In other words, if A represents -CHaNH-, the CH; part of this
radical is attached to the carbony! group of Formula (1).

Salts are preferably the pharmaceutically acceptable salts of the compounds of
Formula (1).

Salt-forming groups are groups or radicals having basic or acidic properties.
Compounds having at least one basic group or at least one basic radical, for ex-
ample amino, a secondary amino group not forming a peptide bond or a pyridy!
radical, may form acid addition salts, for example with inorganic acids. When

several basic groups are present mono- or poly-acid addition salts may be formed.



metal salts, for exanple sodium potassium nmagnesium
or calciumsalts, or 5 ammpniumsalts with amoni a or

W@ niobAalise4 or gani ¢ am nes, such as tertiary nOPOBEPI085(07892
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for exanple triethylam ne or
tri-(2-hydroxyethyl)-amne, or heterocyclic bases,
for exanple N-ethyl-piperidine or

NW di et hyl pi perazine. M xtures of salts are
possi bl e. 10 Conpounds havi ng both acidic and basic

gf@é’rﬁ?o@% ﬁé’vuﬂlﬂ Lo Jo (@%up%a%héh CH cé?b%x?ﬁq %? aoﬂl}enolic hydroxy

i sol ati on or i ficathon, as me
ccgm@mrmgy f@lfmtmahaéouaeﬂ%mutrhealtswuchtﬁ Hﬂxdllan@lal of tilkaline earth
harma eut| ca unaccept abl e

0 ible to use I
o Infle? %R Yor exairpie, RpafUey, POk anasii of caloium salts, or
acpeRbaling, sd?l@nmﬁtﬂxbﬁ\rﬂénléabF Ssd'@léleb%r $5€ %ﬂ'ines such as tertiary
t her apeuti c purposes, however, and e sa ar

t HeeRrIaBRIBeHr efasr r exampiee tqublméamirtm phartmiééwdr@eylekhyl) -amine, or

L R S AT e —

hyixtipe® of salech@d, pcsggljmgrl c 20 acid, phosphoric acid,
citric acid, formc acid, acetic acid, mal ei ¢ aci d,
tart aric acid, benzoic acid, nethanesulfonic acid,

t
Db ?ﬁf‘%?ﬁg?%@d'g?@né% bt tofhntsmal sats.
Formula (I) is acidic in nature t he expression
r.}c rﬁg‘)asses sal tfs V\‘Iéh an in ani c base |ike an
P4 1He QETRAFESHOT ISPIREPD Of Pl o 1oy, asowelh@sHy dhesgage of compounds
p%ﬁ%%e@@%# 48 mfe?h\%'d lefj Tsoﬁlhﬁepos%fb@%? ‘Msleﬂ:l'%rﬂmaceutlcally

organi ¢ base' such as benzat
N@aﬁwtablﬁesaﬂm etp. tbeeolfaatas |6)rn\y pbarmad:&utloaﬂy mgceptable, non-toxic

L. D. Bighle
ougg ‘(’éh%‘#geféﬁe‘?“%ﬂpeé’ﬁﬂggrpj’?'g%hé’f?me"@ei andgthose salts are
(ﬂ%féforepfé@rrea_ L. Gould, Salt selection of basic
drugs, /nt. J. Pharmaceutics 33 (1986), 201-217). 30
i) The invention relates to novel thiophene conpounds

g@bh%@gﬁé%éﬁﬁpwgﬁfﬁggééﬁﬂ%/ gﬁ?so%%/cgron%%%geg either salts
with inorganic acids or organic acids like hydrochloric or hydrobromic acid, sulfuric
acid, phosphoric acid, citric acid, formic acid, acetic acid, maleic acid, tartaric acid,
benzoic acid, methanesulfonic acid, p-toluenesulfonic acid, and the like that are
non-toxic to living organisms. In case a compound of Formula (1) is acidic in nature
the expression encompasses salts with an inorganic base like an alkali or earth
alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium hydroxide, or
with an organic base 'such as benzathine, choline, meglumine, and the like which
are also non-foxic to living organisms (S.M. Berge, L. D. Bighley and D. C.
Monkhouse, Pharmaceutical salts, J. Pharm. Sci., 66 (1977), 1-19; P. L. Gould,
Salt selection of basic drugs, Int. J. Pharmaceutics 33 (1986), 201-217).

i) The invention relates to novel thiophene compounds of the Formula (1)



R Formula (1) wherein 5 A represents - CH2CH2-,
-CH=CH, -NHCH2-, -CH2-O, or -CH2NH, preferably

WO GMBOHE44 or - CH2ZNH-; R1 represents hydrogen oPCHER3M05/007892
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in the case X represents GR4, Bl in addition 10
represents hal ogen; and in the case A represents
-CH2-CH2- or -CH2NH, Rl in addition represents

al koxy; R2 represents hydrogen, a&ﬁoxy, fl uor o- al koxy,
hydr oxy- al koxy, hydroxy-alkyl, dit?

(hydr oxy- al kyI ) - al kyl di - (hydroxy-a l') - al koxy,
1-glyceryl, 2-glyce ﬁ pyr i di-yI - nmet hoxy, or

pyridi n-4-y| - met hoxy; R3 repreésents hydrogen, alkyl,
nono- or di-al kyl am ng; ' onmet hyl , or
trifluoronmethoxy; in the .~ represents CGR4, R3 in

addition represents f .—and in the case A
represents -CH2-CH2- o NH, R3 inRaddition
represents 20 al koxy; represents or CGR4; R4
represents hydrogen, al hal ogen; and WO
2006/ 010544 PCT/ EP2QQ #1~ 892 7 R5 represents nethyl
or ethyl: and confi Ras
optlcally pure enanti omers, 5 enanti oners
such as racemates, diastereoners, Xtures of
di astereoners, diastereoneric rac tes, and m xtures
of diastereomeric racemates, as well as salts and
sol vents of such conpounds, Famtwa(bhol ogi cal forns.
ii) A particular enbodi nent of the invention relates
to thiophene conpounds 10 according to the above
epdeséinent i), wherein A represents -CH2CH2-, -CH=CH,
or -NHCH2-; Rl represents hydrogen or alkyl, and in
the case X represents CR4, RL in addition represents
h [E@RI@ent. oqg kyI 82070 ©

ﬁ\ ‘P%Er%sam no@rq% 1 ugﬂ;ﬂ hylﬁm -CH XY Lo H B0 Olc H,NH-, preferably

-CHzCHz- or CHQNH"

R! represents hydrogen or alkyl; in the case X represents C-R* R' in addition
represents halogen; and in the case A represents -CHx-CHa- or -CH,NH-, R! in
addition represents alkoxy;

R? represents hydrogen, alkoxy, fiuoro-alkoxy, hydroxy-alkoxy, hydroxy-alkyl, di-
(hydroxy-alkyl)-alkyl, di-(hydroxy-alkyl)-alkoxy, 1-glyceryl, 2-glyceryl, pyridin-3-yl-
methoxy, or pyridin-4-yl-methoxy;

R® represents hydrogen, alkyl, mono- or di-alkylamino, trifluoromethyl, or
trifluoromethoxy; in the case X represents C-R*, R? in addition represents halogen;
and in the case A represents -CH,-CHo- or -CH,NH-, R? in addition represents
alkoxy;

X represents N or C-R*:

R* represents hydrogen, alkyl, alkoxy, or halogen; and



15 trifluoronmethoxy; and in the case X represents
CR4, R3 in addition represents halogen; and RS

wo epoesesat s nmethyl. 1ii) A preferred enbodi mnenPCDEPL®007892
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invention relates to thiophene cpnpounds 20 according
to the above enbodinent i) or ii), wherein A
represents -CH=CH . iv) Another preferred enbodi nent
of the invention relates to thiophene conpounds
according to the above enbodinent i) or ii), wherein A

rep?mgg&tsmt%petg V) Another preferred
enbodi nent of the i nveglti on relates to thiophene

conmpounds according to the above enbodi nent i) or

i O] 1. ts - CH2CH2-. Vi) A very . .
pr%’?%%@ﬁ%&é@%ﬁ@%ﬁ%& t%thi%%eorﬂt'Fat{y )rpé"frﬁt @gg@tépmers, mixtures of
t hereptienters 0sPChINGS raaearRitel, ndi 0 dih{Tef;

i) ,or Ii i) ,r wherein Ar repr esent lsatsgaélb—lgﬁllljel‘-"]i#’J \ggxg{i?ﬁ) bﬁ‘?ﬁ‘éstereomers,
ArfiRHEre A FRcaMaies o anduniktuses oh digsierermesic raskeatatss, as well as

t [ [ f th
Lt R ot BB AL S RRAS P nrblodfBime oy
WO 2006/ 010544 PCT/ EP2005/ 007892 8 viii) Another

e invention relates to

pr.;if rred enbodi Een,t of trh ) | _ )

t Hi o%h% culap RBLRAIEe 8 His dnantiany relatesoto tthiephsio® ecompounds
erdredt StH Vi m;xﬁ I epresents CGR4. 5

i X Acpﬁgrﬂﬁ hgire)aééé?ee%%'gg e rg('i)ir’]@r?{é'ﬁf t he i nvention

r a&mgsﬁmst-ﬁi-gﬁlh'bﬂeCFb%ﬁm@ndﬂHa@HQ{ ding to any one

ofytt e, enbodi ment s i 0 vi), rein X

r e%r'leé? éﬁﬁ%§¥%hﬂgf%g\ﬁﬂeqre%§yién$ gb%%m‘;)% deprosRBisC-R*, R" in addition
grrepizseathdfdgé@pr esents  hydrogen. 10 x) Anot her

furt her preferred enbodi ment of the invention relates

t &'t HEBpIvEREs Ryifpeandsaliidcomanag oo dirslkyamind, tihituoromethyl, * or
a ' ' L), erein X, represents, .
CIIRorEABRhIT AR, In 1 oibe 4 RElRER G-BERE afcPdkiion represents
arid@®nbahtd represent hydrogen. 15

R® represents methyl.

i)y A preferred embodiment of the invention relates to thiophene compounds
according to the above embodiment i) or ii), wherein A represents ~-CH=CH-.

iv) Another preferred embodiment of the invention relates to thiophene compounds
according to the above embodiment i) or ii), wherein A represents -NH-CH,-.

v) Another preferred embodiment of the invention relates to thiophene compounds
according to the above embodiment i) or ii), wherein A represents -CH>CHy-.

vi) A very preferred embodiment of the invention relates to thiophene compounds
according to the above embodiment i) or ii), wherein A represents -CH2NH-.

vii) Another preferred embodiment of the invention relates to thiophene
compounds according to any one of the above embodiments i) to vi), wherein X
represents N.



Xi) Another preferred enbodi nent of the invention
relates to thi ophene conpounds according to any one

wobkookloesabove enbodi nments i) to x), wherei n R2PCT/EP2005/007892
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represents hydroxy-al koxy, hydigoxy-al kyl,

I - (hydroxy-al kyl ) -al koxy, di-(hydroxy-alkyl)-al kyl,
1- glyceryl, or 2-glyceryl. 20 xii) Another preferred
enbodi ment of the invention relates to thiophene
conmpounds according to the above enbodi nent xi),

" Ipeﬂ%oﬁ?err éf’e?r%'& rer@&écglﬁpent Ogl%%erl%{% erffoPYRe a%é:’s to thiophene

Anot her prefe di nent of e |nven
r e:bsrtp@smde adsooihgrie anyoorpo ohtiee aboes @mitg)dlmearsyl) Qﬁen), wherein X
of the a oc\l(%@nbodi ments i) to vi), wherein X
r EPPTESER *R4, whereby R4 represents hydrogen, Rl
and R3 both represent a nethyl group, preferably
ortho to R2, and R2 represents hydroxy- al koxy,
hydrqjyyfurtaERyprefenrecq hguhbosipaertk df ) thed kquntlon relates to th:ophene

A RIFRE L Y o PV PR ), e

| pyerekba CoRAt whekebyt RF QBPRARNIS AMRAIA od
For mil 2 (11) WD 2006 01054?1 BT EP2008] D 7%92 dqea”dcﬁé represents

shydiegeR-3 SR~ XOR2 A\ / 3 Formula (I1)
according to any one of the above enbodinents i) to
Xiii). 5 xv) Another preferred enbodi nent of the

| my Andtber fetiaregreferrédicppbediMment of the invention relates to thiophene
compounds according to any one of the above embodiments i) to vi), wherein X
represents C-R*, whereby R* represents a methoxy group, and R' and R® both
represent hydrogen.

xi) Another preferred embodiment of the invention relates to thiophene compounds
according to any one of the above embodiments i) to x), wherein R? represents
hydroxy-alkoxy, hydroxy-alkyl, di-(hydroxy-alkyl)-alkoxy, di-(hydroxy-alkyl)-alkyl, 1-
glyceryl, or 2-glyceryl.

xif) Another preferred embodiment of the invention relates to thiophene
compounds according to the above embodiment xi), wherein R? represents an (S)-
1-glyceryl group.

xiiiy Another preferred embodiment of the invention relates to thiophene
compounds according to any one of the above embodiments i) to vi), wherein X
represents C-R*, whereby R* represents hydrogen, R! and R® both represent a
methyl group, preferably ortho to R? and R? represents hydroxy-alkoxy, hydroxy-
alkyl, di-(hydroxy-alkyl)-alkoxy, di-(hydroxy-alkyl)-alkyl, 1-glyceryl, or 2-glyceryl.

xiv) A particularly preferred embodiment of the invention relates to thiophene
compounds of the Formula (ll)



conmpounds of the Formula (111) CH3 RS CH3 SR X O
g R2 R3 Formula (II1l1) 10 according to any one of

wenwodioknts i) to xiii). xvi) A further prefePCEEP2005/007892

10

15

enmbodi ment of the invention relgtes to thiophene
compounds according to the above enbodi nent i),
wherein 15 A represents -CH2CH2-, -NHCH2-, -CH2-O,
or -CH2NH, preferably - CH2CH2- or CH2NH- WO
2006/ 010544 PCT/ EP200573507892 10 R2 repr esent s
hydr ogen, algkoxy, qucL gHkoxy, hydroxy- al koxy,

hydr oxy- al kyN, di- R dfoxy al kyl ) - al koxy, 1-glyceryl,
re or pyridi n-4-yl - met hoxy; and R3

pyridin-3-yl -
represents hydrog al kyl, or trifluoronethyl; in the
_NLS , RB515 in addition represents
hal ogen; and irj the case represents -CH2-CH2- or
-CH2NH-, R3 in[additi presents al koxy. xvii)
SpeC|f|c t hipheae co ﬁ%cordlng to Fornmula (1)
are: (1 aS, 5aR) [
a, 5, ba-tetrahydro- 3 t
cycl opropal a] pent al ene- 4sscar boxylic acid
2- met hoxy- benzyl am de, 1 aS,
5aR) -1, 1, 2-tri nefloymuda {ll)a, 5, 5a-t et r ahydr o- 3-t hi a-
cycl opropa[ a] pent al ene-4-car boxylic acid
2, 4- di met hoxy- benzyl am de, (1
a8cbemingltolardr érié BRiHaYAbvelerBbodiments i) to xii).
5a-t et rahydro- 3-thi a-
cycl opropa[ a] pent al ene-4-car boxylic acid
é@fs %S?éfﬂf%rlng%f@f%%?%ﬂ@%ﬂﬂ%ﬁte of ]tﬁe(?hventlon relates to thiophene
Saompoundy of the3F dimaa (1))
cyclopropa[a]pentalenekﬁqcarboxylic acid
2- net hyl - benzyl am de, ’ 3

Formula (lll)

according to any one of embodiments i) to xiii).

xvi) A further preferred embodiment of the invention relates to thiophene
compounds according to the above embodiment i), wherein

A represents -CHCHz~, -NH-CHa-, -CH,-0O-, or -CHy;NH-, preferably -CH,CHs- or
-CHoNH-;



(1 aS, 5aR)-1,1,2-trinethyl-1,1 a, 5,
5a-tetrahydro-3-thia-

waey@boprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
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4- ((S) -2, 3-di hydr oxy- propoxy) - 348-
di met hyl - benzyl am de, 20 (1
aS, 5aR)-1, 1, 2-tri net hyi - 11a55atetrahydro-3-thia-

d %)prr %g@[ﬁfa, M&@é{;n%kdf Ci%o_?éy l Io(§<yfjl$\ygroxy-alkoxy, hydroxy-alkyl, di-
e ykaRy, dqt%Wer?iS pytRfR-3lytdnémbky "8t WridinH-yi-methoxy:

a 5 5a %'etrahydro 3
cﬁﬂdopropa[ a] pent al ene- 4- carboxylic acid

mﬁ rgsoez'ngwérrdﬂbg)éy '{erloﬁé%éﬂﬁjo"i‘e%yb ip the gasg X.represents C- R* R

a,im, 5@dltl@tﬁ”@?¥éﬁ'€‘h’t§ Halbgtn; and in the case A represents -CHs-CHy- or
cyc opr opal a] pent al ene-4- carboxylic acid

Hz B- i ﬁ9@tl@&yeme@ws;a)lk®ey net hoxy- benzyl ami de,
(1 aS 5aR)-1, 1, 2-tri net hyl -
a, 5, ba- tetrahydro 3-thia 30

cywlipppopf dlipsmiral esrapdurtdy Mﬂin@ taHdimula (l? are;
4-(('S) | - benzyl am de,

3- di_hydr ox r opo -
V\D 2006% 8% G- P7 Finet)- g)@c/‘)m@éa t@tgkmdrass-tma-

ST obrcheloprER tchrtio o AR mish By BeRzyiaitle
4 ((R) {2a3;5diR)yd 1 @dyimetiodoxya, 5$anﬁtmydrd:enﬁwam de,

cgglggrqu% géﬁwﬂ?@%%hg%tr%g)yhc acid 2,4-dimethoxy-benzylamide,

cycl opr«p@g|5@m n{ al. a .
4-((S ( 3-di h?diI gx@ﬂ%;ﬂg%g‘x{/ g)??gcﬁqrg?gbﬁbgrgz'al am de,

( gyglgprop@éaq]pem alere-froanpiyic acitl 4-edh)oxy-2- methoxy -benzylamide,
5a-tet

ool ool BRSBER] Brimett 1,687 ralypp-3-hia-
4c9«$l8br®éﬁa]¢ehwﬂbr@cy -CRFSPHYNY heidk ZM&hP-hdIS)rhiag de,

(1aS 54195 PalR)d. 1. 2itrietiyl-111a.8,55-Birahgdicabyliao- 3- t hi a-

A PRG0N or b iyt -propoxy)-3.5-

( diraShybByRAyldmRiet r i nmethyl-1,1

vl opk UBSPArant ArtEEt sl 5,57t et ahusie-3-thia-

Ac(é1BbrobapalBe RGIERXY-CRFIBONY) - Zgd! OTL1(R)-2,3-dihydroxy-propoxy)-3,5-
dimethyl-benzylamide,

(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-2-
methoxy-benzylamide,

(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-((R)-2,3-dihydroxy-propoxy)-2-
methoxy-benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-3-methyl-
benzylamide,



15 benzylam de, (1 aS,5aR)-1,1,2-trinethyl- 1,1 a,5,
5a-tetrahydro-3-thia-

waey@boprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
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4- ((5) -2, 3-di hydroxy-propoxy)- henzyl am de, (1
aS,5aR)-1,1,2-trinmethyl-1,1 a,5,5a-tetrahydro-3-thia
20 cycl opropa[ a] pent al ene-4-car boxylic acid

4-((R) - - di - - | ami de, (|
25, SaR (a8 BaYEh Rl R 1k 5 P et 3- ¢ hi a-
' i1 el
S ORI LGB 85 o oS i
ad ide, 2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

| | ene- 4-car boxyl | i d
2 (o bR T A e e haRys Salstavra-aeiag
%ﬁm}oﬁa[ﬁ]p%ngdl%tﬁ]@hmé{rboﬂyli% BcRl 4-((S)-2,3-dihydroxy-propoxy)-3-chloro-

a
5a-tetrahydro-3-thia-
cypangplespeaea] pent al ene- 4- car boxyl i ¢ aci d

4-(2-h th = 3-nmet hyl — 30 | am de, (1 aS,

Sk - 1 oS BTl e g Bt e e

- i 4l i LiR)-2c. &k . _3- N
| TEbetameens o iecehrol 8,40 iy propon) 3o

2BsERYRONde. PCT/ EP2005/ 007892 12 (1

aS, 5aR 4 b met: , , -tetrabhyd

ro-3-t )igi'l%ﬁ’%’g@ﬂd:'o’?gbg{ég %éﬁg %’ISG aé-?eir-ai"gg'l}?6§'§ﬁ'?é aci d
4o@/zlopmpapa}peatdt¢nef)¢-cammmoaciblemzo(s;azjsd@ihy&ﬂexy-prppo>éy)~2-chloro-
as, 5a3)-1 1,2-trinmethyl-1,1 a, 5, 5a-tetrahydro-3-thia
c?’&nG}S?HB%T’a] pent al ene- 4- car boxyl i ¢ aci d

4-(2-h 14h i | 2 .

25, SaR ASPUET P RA ORI, PEEStetioyargr e 5 i o
cyYFlopransddlappiatrng-éroarboxydic basidl #a(R)s2,3-dihydroxy-propoxy)-2-chloro-

4 - 2- hydr oxy- propoxy) - 3, 5- di net hyl - benzyl am de,
(P%g‘g,,"ga © 1,1, 2 trinmethyl -1, 1

a, 5, 53(1ﬁ,’ﬁaRydr,QQ&riHéitl?l-ﬂ@a,&Sa-t_etrahydr -3-thia-
cycl opropal.a] pent al ene- 4- car boxyl i ¢ aci g

4py§lgpg)paia]ﬁ9ma&ga-ﬁmm5yjic 2- meghigixy-  4-((S)-2,3-dihydroxy-propoxy)-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 4-((R)-2,3-dihydroxy-propoxy)-
benzylamide,

(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[alpentalene-4-carboxylic  acid 4-(2-hydroxy-ethoxy)-3,5-dimethyl-
benzylamide,

(1a8,3aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 4-(2-hydroxy-ethoxy)-2-methoxy-
benzylamide,

(1a§,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 4-(2-hydroxy-ethoxy)-3-methyl-
benzylamide,

(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-(2-hydroxy-ethoxy)-3-chloro-
benzylamide,



benzyl am de, (1 aS,5aR)-1,1,2-trinethyl-
a, 5 ba-tetrahyd ro-3-thia-

we ywboprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
4- ((R/'S) - 2- hydr oxy- propoxy) - 3- mgt hyl - benzyl am de, 15
(1aS,5aR)-1,1, 2-trinmethyl -1, 1a, 5, 5a-t et rahydr o- 3-t hi a-
cycl opropa[ a] pent al ene-4-car boxylic acid

25, Sar) 1S S8 AR 15 R B Bl TR aT 5 ¢ i o
Ct%lgﬁ gé]ﬁlaﬁ@'lérfé -BRArHoxgAE Doxy bk aci Ch gz hydroxy ethoxy) 2-chloro-
- hydr oxy- pr opoxy) - 2- chl or o- enzyl am d

(haeaa(lgm &1,1,2-trinethyl-1,1

ol ot BATANKArL 2N ARBYI1% 5t teragugp -t

5 Ac(dIBhD &ﬂlfa‘léﬁé@fc@ Jic abinzy2-ApH ey -l
ag‘ISS{E{) ba?a]b -trimeth ﬂﬂ)%/lca ? ?gtrzh;ﬂ(r))éy 3benﬁylam|de

25 cyc(mﬁ 598 a}baﬁﬂmemma;aﬁ@ot hydegc$-ghia-
a§§’§ E%ﬁ%%?éﬁfaﬂ{a?& X)cafbc%yﬁé et ngd beﬁ'@ﬂ/@%%eydr&y —propoxy)-3,5-

Sdinethybibgniybardidehi a-
cycl op lic aci

[ Eak ent al ene- 4- car box
2 (3 P{HSEIRIT opoxy) - 2- et oyt N gty B bida, afe-fefrahydro-3-thia-
10 cyc‘l§opr g%\gafi %nt‘a‘ié alﬁ\éFb e Scry iagﬁﬁc)@wgfog(y%rway') -2-methoxy-

pent al ene- ar box I
4beBzyignide(y - pr opoxy) - 3 mat hyl - benzyl am de, WD

2006/ 0 4 / 005/.0 78 2. 13
as, 5aR§lPa%§ gﬂ Fﬁé{ RGNV T 3a5‘§35t§ r?BY‘i‘ES’h%?'a 3-thi a-
CM%I@W@B@]Q&@@@@—@%rM% baxigl 4 WSSiZ hydrc()xy propoxy)-3-methyl-

4-( 3- hydr oxy- propoxy) - 3-chl or o- benzy amd
abenapgmidel 2-trinethyl-1,1 a, 5, 5a- tetrahydro 3-thia 5

15 ¢YELODLARSGARRN 3 By SRt P Bl ey,
abydeftoph[alpentaténeed-oatbdkylic aagida4 (@RI EYdroRy-phdoxy)-3-chloro-
benzylamide,
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-2-chloro-

20 benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalene-4-carboxylic acid 4-((R/8)-2-hydroxy-propoxy)-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

25  cyclopropala]pentalene-4-carboxylic acid  4-(3-hydroxy-propoxy)-3,5-dimethyl-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic ~ acid  4-~(3-hydroxy-propoxy)-2-methoxy-
benzylamide,

30 (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-(3-hydroxy-propoxy)-3-methyl-
benzylamide,



cycl opropal a] pent al ene-4-carboxylic acid
4- ( 3- hydr oxy- propoxy) - benzyl am de, (1

wa3saRs44, 1, 2-trinmethyl -1, 1 a, 5, 5a-t et r ahydr oPGFEP2085/007892
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10 cycl opropal a] pent al ene- 4- carfgpoxylic acid
4- (2-fluoro-ethoxy)-3,5-dinethyl- benzylam de, (1
aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

a2 T ERE BB o 2oty ek oRibbtrias (1

2ycc;§]§;§%)gé[agp8ntbférfé‘3ﬂawbo&yﬂc a, O, t et U,a@\‘ﬁi)?d?oi‘y JRsexy)-3-chloro-

a] pent al ene- 4- Car boxylic acid
2beh2yiam4dﬁa(2 fl uoro-et hoxy)- benzylam de, (1

> 2aR)¢ .5 .0-3-thia-
cycl opt PaRbar SRR LS aripirafug g > @
40{'@0&‘3%@[5% p&itaRNe.4-LaMmokyREN de acid?0 (4-(3 ‘1 hydroxy {)ropoxy) -2-chloro-

2-trinmethyl-1,1 a, 5, 5a-tetrahydro-3
c?@ﬂb&ﬂampﬂé{ a] pent al ene- 4- car boxyl i c acid

gS( gallc?k%% ?ag pf?%%"ﬂy Hﬁt‘ g§a§§ﬂ?§¥$rgh€§w% 3-thi a-

chtl{OWo@QEE[ Pérﬁielﬁn@-%ermm b@i)dyci (Sh?@rlo(ily propoxy)-benzylamide,

met hoxy r QPOXY-

as, 5aRri1as, @aﬁ)ﬂ i ?ré't"lﬁ]?th)'%ﬂ aa5éa5tstrﬁbvq!r9r§rml@- 3-thia

C boxyl ac
X&B;ﬁfo@@?&ﬂﬁ%@%ﬁr@pﬁ%&r%ﬁ@él am)é | %Qz —fluoro-ethoxy)-3,5-dimethyi-

aBepafmidel, 2-trinmethyl -1,1 a, 5, 5a tetrahydro 3-thia-

2 sonltyanict ﬁ'&sezrrr'lgﬁafhﬁaf coniedelipharo-a-thia-
a@y@@ﬁ?op&[aﬁp@ntbféd@iﬁ&?bo& ﬂc a, 5, gggt etr @fh?Qdf IB5r8-dtRbB))-2-methoxy-

30" cycl opropa[ al pent al ene- 4 carboxylic ac
4beBzHigmidsxy - hexyl oxy) - 2- net hoxy- benzyl anmi de, WO

2006/ 0 005 0 8 2. 14
as, 5aR§Pa%1§ gg i (ﬁ S@a'tgé{a{’}éqrpa%ﬂ?o 3-thia-
cygdiopiopap]pdmarnl &—@ar i¢ boxylagidaci d 2-chloro-4-(2-fluoro-ethoxy)-

4-(3-hydroxy 2- hydr oxynet hyl - pr opoxy) - 3,
sbanadamide.benzyl anide, (1 aS,5aR)-1, 1, 2-trimethyl -

a, 5, 53{ d‘[ié‘?% rPZ%nr’hQ'ﬂﬁll 55a—tstrah%dr8 -3-thia-

cyclop op eht'al ene car oXyl
2 eyadoproppfadp € mhata ned-4-carhdxytid laondytb ¢2-fluoro-ethoxy)-benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-(3-fluoro-propoxy)-2-methoxy-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 2-methoxy-4-propoxy-benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 2-methoxy-4-isopropoxy-benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-isobutoxy-2-methoxy-benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic  acid  4-(6-hydroxy-hexyloxy)-2-methoxy-
benzylamide,



benzyl am de, (1 aS,5aR)-1,1,2-trinethyl-1,1
a, 5, ba-tetrahydro-3-thi a-

we ywboprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
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2- met hoxy- 4- (pyri di n-4-yl net hox—y@ benzyl am de, 10 (1
aS,5aR)-1,1,2-trinmethyl- 1,1 a,
5atetrahydro 3-thia-

%;L |08| ﬁé’@%ﬁhﬁﬁv ﬁ?lrtefr}%ﬁm&éa{ab tle?raﬁydro 3-thia-

3% é"loﬁﬁifégaq (reﬁ%geffb#y)l o%rl%c(&hé‘?cgda 43 (Lro(yi)( -2-hydroxymethyl-propoxy)-

tﬁl‘édmhwbbmmmdenta | en-4-yl) - propan 1- one,
3-[4- (

3- di hy fﬁo§(§ag Fpbgstimetiullnla g Sereirehydre-3-thia-

aBy&laploph{dipant Bi |
g 5a- tet{a:]gh;g?ez]éé tcﬁl‘)%d}%y;%l o%‘rc'c?pa[ g]rggtrl;ltog?/en(plndn B"methOXY)

. bsaﬁy aMidsh

- g‘agﬁ{%é‘@ F gl e B8RRIl s ik *

acﬁclSpfldpe[a pbytdlene34 art@lie! operPal almehory AArTidini4Rimethoxy)-
r an ne,

X?@)d‘? 3- di hydr oxy- propoxy) - 3, 5- di net hyl - phenyl ] -

z}\ (S(Eae%esf ?’3@3 éﬁ?&%ﬁy@%@%c}%gfg drgn% g?'%n 4-yl)-p

r opdopﬂopa{;ajpentame 4-carboxylic acid (pyndln 2-ylmethYI) -amide,

:i- E ?12%@5}9{?&‘#' : %51%'\/1”@5%%@11 1,2 trlmetftlyllqu1 1§5 5ay’|ce]trahydro 3-
atﬁa-’é?clb_ﬁﬁdp%‘ﬂé{]ééﬁta?ﬂehm §hpr&haRy oy al pent al en-4-yl) - p

ropan

3-[ 4- (Q ﬁ;((ﬁ)o&ﬁ i ydRyy-pRExXY)-Renbthioxpipdeyly 1141 £3,5aR)-1,1,2-

YL T RER A T e %m%cmaaﬁw@%ﬂawnm -Rppany1-one

ropan 3={¢m21hydroxy—ethoxy) 2-methoxy- phen I]- gaS 5aR) 1.1 2—tr|methyl
ydr oxy- pr opoxy) - 3, nylT-1

113 é5g—t@§r@mﬁg{rgﬁ-’[% cyclgpropa%a]pentalen 4- yI) propan 1-one,
?ogaﬁa?t[&ﬁg{es?)@@o‘?hfarwy %rc‘fﬁ’o%?@r\’)ogiﬂgéat]wﬂeﬂﬁe%y‘ﬁm ?(1%@56&?) 1,1,2-

3trjrsthgh-{,2af4, Seteted Hyoxg-B-tRidbeytilombbilalpraahl4- (prodar 1-one,

-trinme

tetr ahég‘f (e dah@emarca&%{v&?p%ﬁmtew -phsny)l- 1fdg&bar)-1,1,2-
- @iSeth@f 18; figa—@e?(rd'l%ro 3 thla %yclciﬁrj)p% Jper&talfn 4- yll)[&r%p?n -1-one,

r oxy- propoxy)
1,1 a, 344-(Zhyd tCéWr%thyx{y) 3 5 dlmethyl -phenyl}-1-((1aS,5aR)-1 1 2-tr|methyl—

R e S L e

1L
T S P e LT DT 0maty.

51de Hhstig3tthia-cydoprepsieipenta n24-w)+nfepal'9"|1 -dnel

Sf gp533 F&é Z@-Yl%ﬂ)e%ﬁéﬁ)% §Qﬁﬁh8’(’?\w8ﬁéﬁglf? W a] 5. ?r:me%y? 1,1a,5,5a-
tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one, and
3-[4-(3-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(1,1 ,2-trimethyl-1,1a,5,5a-

tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-one.

xviii) Further specific thiophene compounds according to Formula (1) are:



3-[4-((S)-2, 3-d ihyd roxy-p
ropoxy) - 3- et hyl - 5- net hyl - phenyl ] -1-((1 aS, 5a R) 5

wda 2demidsnd met hyl -1, 1 PCT/EP2005/007892
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a, 5, 5a-tetrahydro- 3-thi s-cycl oggopal a] pental en-4-yl)-p
ropan-1- one,

3-[4-((R) -2, 3-di hydr oxy- propoxy) - 3- et hyl - 5- net hyl - phen
yl]-1- 5aR)- 1,1, 2-trimethyl-1,1 .

L s A R Ry 2 bR SRt bEsime - abonyll

P SR 2 e Y 2 S R ST e PR - iR P lelRepeten-4-v)-
qﬁgbg?%dn& b ﬁrl ge: mla g gl 0 ent al en-

Fopan ! %@W%oﬁw@g DSy e R bepy (91128 5aR)-

5

TG"Zefrl?Héth b?ﬁ)éé%“tétﬁéhﬁ%%atﬁ %%&f E%Le{]g{zrli‘t)ﬂ 4])1 propan -1-

"Ga-tetrahydfo-3 cl opr
rcofyaan 1-one,

o R Sy o Dby SRR Sty PrERY A RS saR)-
Y iﬁnﬁ&h?ﬂhM@@Séﬁé%t@fd@d—@me @m&ﬁb@@m]ﬁéﬂare‘h ¥hh-propan-1-

ropan- 1- one,
- chI oro-4-((R)-2, 3-di hydroxy- propoxy) - 5- net hyl - phe

L Lt LpaeaR b ke Rl SO Indnut s (15,501 1

roipaathylli-1, 085 5iﬂatrahydro 3-thia- cyclopropa[a]pentalen 4- yl[) propan 1-one,
3-[3-chl or 0-4- roxy- et hoxy)

1aS, SaPR 4-((S)- 221% dtlm{ql@ghpqo.ppxx) ¥5 dlethyl p¥1enyl] 1n(y1aS 53 1 1,2-
?tggnaegﬁyllfﬁi b BBl itratiykifd.3- tﬁpécémp%eéraw&ﬂé@hezﬂyr}.aéaarm-one,

(3- [ 3- csérls}cbm@m«syrsefﬂr?ywmpwpe&mmwmylmMylm-<14aés,5aR>-
aR) - , ri, nme -1,.1.
afé?%meg%véﬁﬂ arz%é%:’f%tmw.vd'&}%r%a-@ﬁ?@pﬁ@[ﬁ]a¢@ﬁleﬂ:@1vs>:pdopan-1-

r&pan- 1- one,
3-[3-chl or o- 4- Sé 2, 3- di hydr oxy- pr opoxy) - phenyl ] - 1- ((
1 aS, Séﬁ)-ChUOIO-E 52t3-tlingdipy-propoxy)-5-methyl-phenyl]-1- ((1aS,5aR)-

RS E Sodn R B o A SReRURERABL RBISH-AY ) Fopan-1-

3orth, hydroxy propoxy) phenyl]-1-((1 aS, 5aR)-1, 1, 2-
trimeth

L 5 B e e lafydr @-hydraxetheny bropthykphenki 4HaE §aR)- b 1.2-
rt‘?i[’rgé]h)ﬁlg‘ri% 545 ah%dgo 8—thla oyelo )Pr%?%[glﬁ(y'}talenen}/l[ ]prcipa(n(1 -one,
1 aS, 53R chl,oio—z @membkwbrohoky) 5-methyl-phenyl]-1- ((1aS 5aR)-1,1,2-
a’(’éig”éqiﬁﬁl fl@%hé/q;&%ra%y%pé -tﬁ?éccl;y% oprggé[a ];Pentalal ez{] -yl) proganp1 -one,
3 [ 2- cmﬁeﬁroﬂo%wd_rsoefMy@ﬂoW)@fap@twraﬂehyﬂ 118858011, 2-

1,2-trinmeth
ai;rlmeshylt*eﬂ a,ﬁt@a}teirahydm@-tbr,aectwmmspa@ [@)pentalahetyb-pydparp1-one,
ropan

2 2 TGP Ron (AR R oA Ry GR35 52R)-1,1.2

afinkat)= 1,13 5254-tdtrayayd-3-thialcyclopropala]pentalen-4-yl)-propan-1-one
a, 5, S?tetrah dr o- 3yt hi s-cy cyo rpopgl[ippenta eny)p R ’

opan. HbREIOE B3b3I DD FOTOERA) GO0 125, 5aR) 1.1 2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one,
3-[2-chloro-4-(2-hydroxy-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-[2-chloro-4-(3-hydroxy-propoxy)-phenyl}l-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one,



16 3-[2-chl oro-4-(2-hydroxy-propoxy)-phenyl]-1-((1
aS,5aR)-1,1,2-trinethyl- 1,1

W@ 2@sB8058et r ahydr o- 3-t hi a- C;/C| opr opa[ a] pent al ePCHERL0D5/07892
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ropan- 1-one, _ 6
3-[4-((S)-2, 3-di hydr oxy- propoxy) - 3- net hyl - phenyl ] - 1- ((

1 aS, 5aR) - 112tr|methyl 1,1
?ogaﬁa§t2 ?héq{& hyérgng/i- 7 Wp%%ﬁgn?%p(%n atSa SSP{) 1 ¥ 2-tr|methyl-
1t 5teaih i}b@q{géymsﬁ.@%@p Gtaforealy) gBbaX 1-BRE"Y
? 5a5ait[ét(f1&)l=®afcbhﬂmiév afanﬁdg?}ﬁwgeﬁ{yabhgmlhwﬂa% SaR)-n,1,2-

- - - , - | - - - ,
R@n‘i‘%wr %ﬁ?%?%i%@)yd&-gﬁ&q C&C??QFP%%@]B%LGQ-@/Q -propan-1-one,

tri met byh-A5)1o 3-dihyd -2,3,5 -
a, b, ba- %{et«Fa)hydrcl) ¥ rox;l( grocpyog )opr?’ofc_))z:{fm]e nPaFn¥1l] l ((HS 3aR)-1,1.2

rtﬁpjm:thyl 1 dafﬁ 5a-tetrahydro 3-thia- cyclopropa[a]pentalen 4- yl) -propan-1-one,

T E(315%i\1" ?F"(éra}4z( (S S g{p?é( ) PRI PO FaY bRy, 1,2-
atrﬁn&ayltena@aﬂarﬁwm—a-tmecbmmﬁb@]@&ﬂé@hmyﬂ otbpam1-one,

ropan-

3- [3 531ﬂ3@rm'@h|@r%4((d2)h§/§r®kaydrmmamxmmwywa«ma 5aR)-1,1,2-

P L2 ARG - imtovslonorpialanielendtviiryppans T-one,
ropan B-[S)lﬁedlchlard 8(2*Hydr®¢y4prbb8)<ﬁ phenyl] 1- é(1aS 53R5)a1 1,2-trimethyl-

11 q %/ g@ ?ﬁ%@f&ﬂog Ox%la gycrlrgrt)rlgg)ga]penta en- 4-y|) p(ropan 1- one

o SRR SRR PN OO PO o
rb,ﬁyZZpr{methplt irl]»zllya)ﬁl Szalﬂmrafmdye-@thbyclap(o@h[aip@ata@nm@)) propan-1-
ri met hy

o%e 'ba-t etrahydro- 3-thi a-cycl opropal a] pental en-4-yl)-p

r opan- 8-[3-cARRe-4-((R)-2,3-dihydroxy-pro 5-meth
LOPEN $13-ofo-4-((R)-2.3-dihydroxy-propoxy)-5-methoxyphenyll-1-((1aS, 5aR)-

(0,1 estringiRyl-1,12,35a- Mrahwdn@ti%htwa—quopropa[a]pentalen -4-yl)-propan-1-
ma 5a-tetrahydro-3-thia-cycl opropal a] pental en-4-yl)-p
ropdn-1 -one,

3-[ 4- ($~§3~cﬁldBe-dl—@Wd?ﬁ){y-gﬂ???)ég%nﬂéthbky?h@nﬂj R $aRrl-1,1,2-
at”é%@?‘ fe ?éﬁ’%%ﬁ velbg- %—th@&y&éﬁmga?Lairmﬁ@lsnénympmgarm -one,

ropan

A [p4 (:% II_sl ?(‘%S 32 dhh)ygrox prolpgépxy ﬂugr? Furgeth%y RQFH}SUJ (’S?Tas 5aR)-
eh;?l%—trlxneethyl askaﬁa@—tet%lyﬁrdSzhta-cymoﬂsrxobapa]ﬁentalen-zl P/I) propan-1-
a, 5 ba-tetrahydro-3-this-cycl opropal a] pental en-4-yl)

r n-1- one,

3-[3- fi{m(@?é}z é&ﬁw%@xyro%&gysx)fm%ﬂ%trheff%xp*E)‘P.%MWJ 1114as,5aR)-

(1 asS,5
a1 ) %ﬁm@%vbhﬂaw%tatmmdcq;@ubm -oyedrbpefaEeraaled-4-yl)-ppopan-1-

c%pean | -one, 3-[4-(3-hyd roxy-propyl)-phenyl]-1-((1
aS, 's5aR)-1,1,2-trinmethyl-1,1 a, 5,5a- 30 tetra

hydr o- :&f&ﬂumocmmwmg{eaﬂm@q:)tamhékwbaerﬁn]m«ﬁ ad; 219-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
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,
34[4—((8)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1 -((1aR,5aS)-2-ethyl-
1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-
one,



3-[4-((S)-2, 3-di hydr oxy- propoxy) - 3, 5-di net hyl - phenyl ] -
1-((1 aR 5aS)-2-ethyl- 1, 1 -dinethyl-1, 1

w@2®sPms8et r ahydr o- 3-t hi a- cycl opr opa[ a] pent al ePcBERL0)5/07892
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ropan-1- one, WO 2006/ 010544 PGH EP2005/007892 17
3-[4-((R) -2 , 3-di hydroxy- propoxy) - 3,

5-di net hyl - phenyl] 1-((1 aR, 5aS)-2-ethyl-

1, 1-di

5’ sact BRIt 5B dhony cyeremd Sucimeyt AhenL! 1R aS)-2-cthyl-
g%graaltr%@ﬁ Eljér? g(éalti’(%rﬁ@%-?ﬁh%t L Vdispropa P& tah: Ay i-Ropan-1-

cyakppropal a] pent al en-4-yl ) - 3-[ 4- (3- hydr oxy- propoxy) - 3
, 5-di met hyl - ph [].- - - 1 -((1 .
R, 505 -G BRET Al PEcipeluid ta Soactliebysiang e

oS B BB HER S 4 R PR S e ugpeny e
, 3-@hd, et hyl - phenyl ] - propan- 1-one,

21( iamét Eﬁaﬁp%%i%ﬁﬁyl Pq)dlme I&yﬁ g%) -te’trahydr ré rgaltapyl
r @%/éio%ﬂﬂipé[é]?éht@m 231)23-pe (- ﬁb@r@x??bﬁo@fﬁa&@ﬂﬁethyl phenyl]-propan-

henyl am no)
a$:®¥R) -1, 1, 2-trinethyl-1,1 a, 5, 5a

ey B P AT LSRR AL 1088
ﬁ%wﬁf%ﬁﬁh%iqu%bbg! ﬁergalatnﬁ §|§-etﬂaﬁwdrfét r a
ydr o- | a- CyCl opr opa en

l)
Y S e T MR T (RS BB ) bEdTatng-1, 12,5 5a-

ROy RTBRES el oS htaetle-viketiahdie, i o 1 or

For mul a-[¢4(2-rydomey-ethgt)-phieBylaeminel &1it1a HyaR piy, 2-adikethyl-1,1a,5,5a-

5 o%tﬂ'ﬂﬂ%-é-’thia-cyclopropa[a]pentalen-4-yl)-ethanone.

20

25

xix) A further aspect of the invention relates to novel compounds of Formula (IV)
CHj
CH,

Formula (1V)

wherein
R® is as defined for Formula (I) above; and

R® represents hydroxy, alkoxy, or methyl;

and configurational isomers such as optically pure enantiomers, mixtures of

enantiomers such as racemates, diastereomers, mixtures of diastereomers,
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WO 2006/ 010544 PCT/ EP2005/ 00789% 18 diastereoneric
racemat es, and m xtures of diastereoneric racenates,
as well as salts and solvents of. such corrpounds and
nmor phol ogi-cal fornms. The conpounds of Formula (I) and

t H@SFersﬂ HEJagematas, yanécr@@@w&d ¢f digsteseqrparipsacamatesdas well as
a 0 al
S5 Uhg BN, %y Sl RRGL oA SorpReP e
adm ni stration. They can be adm ni stered, for exanple,
of tabl ets, coated

| |
P Th8 cPmBtndsdit ok (b BT 681t bRamaRssHeioals sepmiable salts can be
tsﬂg&? Lb8NRediCAMERIOBYy. B IR RRRNSH ;9r‘i‘a$rm ﬁ‘é@?'@%{é&mﬁ&{w&%f enteral,

ormof suppositories, parentera
f paranddl ionj mpidad)nad;mlmstraimm ofhéwnfessi dre dconmdﬁtenteidonmr example,

8{’?@00 %? irlgwﬁ&f%&gﬁgmor n}ﬁ%@&?r@ggees Cna?r and soft gelatine

ceapaied,i apRIi6AS) BenBSIHARST &MU suBpandTBASETectifly,C
be fam liar to any person sk |u B In ther:e%w BedM# the form - of

eSdPRISONES k Pa@ ey, Bdd.t oY th@h@mﬂa@éume@abn solutions or infusion

g B6Bbe? todfallcs 30 B A bRt nciRan:

Practice of Pharmacy, 20th Edition, Philadel phia
Cgl | ege of  Phar rracy and Sci ence) by  bringing the
B%rnraéwctwngotmde YMmacsiedlcqmipositions ﬁan rbe effected in a manner

nLdﬁHG\fﬂPtb'eC?‘dﬁﬁar ?(zer tﬁg tonSakilisd i pﬁ'\' o {)s}ég' for example Mark

Inatiron wt erap eutlcal
s(:‘:lttzetoa]ncEstoﬁ nPbamayalemnalcaFPreﬁn‘mulntm atndoer‘rmuTatlon IHS Health

th i tab - 20 rt
+ B cErdlelPop: isip iy 208k Refindiong die. Ssienparand Practics of
NRhafrhatys 201, EditidhesPriffielp W§U@5II%W’HP Hirhg and Science) by

adj uvant’'s. Suitable inert carrier er|a s ar
ohlrnyglngoﬂ@adeecrdmd icompeandsi al Formuia e(l)send oﬂ@anpbarmaceuhcally

CBEEAE°YSH ShtopBLy b FREFBRN S SO BriSlea vaaoi

OSUbsttan&ad tistocRQalemids edndfisafion esrmBégsthét With Muitable, non-toxic,
t abl et s, coat ed t abl ets, dragees and hard gel atine

c@ﬁgwté%rapsutl@adm eorppatiblersalidt er liguid eavier soaterials and, if desired,
gﬁé@él'p'ﬁ?rnt:@@éw %?a@lw tI1‘or exanpl e, vegetable oils,
ats

waxes and liquid polyols
(dependlng on the nature of the active ingredient no
required in the case of soft

ers ar
S hkatTh Sl T oalSils P R ol dROTSRNEG, SaTeT sostetals, but also
t bRyaRicOeHfidy QHat‘éfrlal%Ohtﬁdso%r BR&MPI, URSto8E e cofrPbtarch or derivatives

exanpl e, water, polyo
thereof, talc, stearic acid or |ts salts can be used as carrier materials for tablets,
coated tablets, dragées and hard gelatine capsules. Suitable carrier materials for
soft gelatine capsules are, for example, vegetable oils, waxes, fats and semi-solid
and liquid polyols (depending on the nature of the active ingredient no carriers are,
however, required in the case of soft gelatine capsules). Suitable carrier materials
for the production of solutions and syrups are, for example, water, polyols,
sucrose, invert sugar and the like. Suitable carrier materials for injection solutions
are, for example, water, alcohols, polyols, glycerol and vegetable oils. Suitable

carrier materials for suppositories are, for example, natural or hardened oils,



sucrose, invert sugar and the |ike. Suitable carrier
materials for injection solutions are, for exanple,

wowioen105ad cohol s, pol yols, glycerol and veget abCEEP2005007892
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Suitable carrier materials for qgsuppositories are, for
exanpl e, natural or hardened oi I s, WD 2006/ 010544
PCT/ EP2005/ 007892 19 waxes, fats and sem -liquid or

qui d 'l% oI s. Suitaple carrier materials for topical
pWé‘E58$ et Aad zﬁe@ldnqy@bpr figuid RAyels s PHiERRIE| cardgidmaterials for topical

\Agfggé?ét?dhsgl gri g&?erld&y dr Qgﬁpg&ﬁ@eﬂbl San(lfi]' qé'yrﬂhetlc glycerides,

I qui par Ins, 'liquid ty al cohol S
sh;admbenateriobyat hq/dudnwagdasl,cbd]wdapalratMsi Ulicsic fatty alcohols, sterols,

derj vat |ves t abi | zers preservatives,

V\B?'b’?&[i{ eé}?ogllé‘?ﬂlﬁﬁ‘gﬁeﬁﬂ'%@ yativesnsi st ency- i nproving

agents, flavour-inproving agents, salts for varying

the osnotic pressure, buffer substances,

sblsubi Istatdlizers,c pteseavdtveandvettisgi argl agralsdyingdagents, consistency-

o Rt TP RV NBRAGRRUS AR BT yingahe osmotic pressure,

CBIROUBESstACED! SBHIStIiAdrs, EBldraMsY
dependi ng T he O eaagi torb@rsc%ﬁ trfﬁ‘ﬁkergﬂ %‘ggehté”“aha antioxidants

ap@MeHeto; grusidedation a@phatmmetmcatamupmtsent and the
node of admnistration, and will, of course, be fitted
to the individual requi rements in each parti cul ar

C?liﬁé doEQge afitHd cd?ﬁbb@ﬂt!SSofaF@Wdld (I‘)‘@&ﬁ%r@@vltﬁMFde]lﬁmts depending
t o about 1000 ngy, espeC| al 'y about

a%ei'f'e gisgagg to @@n%mtiqﬂ@e theorae aed dhe mdlvldualtmdltlon of the patient
téﬁ&%ﬂ&%ﬁ% %ﬂﬁ%?art?)%poﬁoamp N Egur@gi et ﬁtﬁ@c{ ﬁcg the individual

nmune or a ents. Dépen
dmgemetntsmy ebeh qani@nae ohsd. d:oraahiulhpatlemtstdﬂdatﬂy’aldbsage of about

B0 I g fe e nesRetily: ahaitah ot o 2boue BDggy comes into
PEShGdaBliYn Yot f?\ezﬁgaﬂ%nt o cﬁs&regﬁo’a'%cqgteg it LA e{c'tlQ/ated immune

The above-nentioned pharmaceutical conposition iI's
usystem fasr aduie patientsntDeperating ar é}m mesagefit dnggdse gonvenient to

SO B AR Be g0 8 b PR E e ool oct ed
fromthe group consisting of rejection of

transpl ant ed o%ans ti ssue or cells;
gTBﬁPtp ageUtiedlt cmpesi§ens tﬁqswgﬁtenﬁhsomntam about 0.5 to 500 mg,

[ cl udi ng
BT e
The above-mentioned pharmaceutical composition is useful for the prevention and

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

Such diseases or disorders are selected from the group consisting of rejection of
transplanted organs, tissue or cells; graft-versus-host diseases brought about by
transplantation; autoimmune syndromes including rheumatoid arthritis; systemic
lupus erythematosus; antiphospholipid syndrome; Hashimoto's thyroiditis;
lymphocytic thyroiditis; multiple sclerosis; myasthenia gravis; type | diabetes;
uveitis; episcleritis; scleritis; Kawasaki's disease, uveo-retinitis; posterior uveitis;
uveitis associated with Behcet's disease; uveomeningitis syndrome; allergic

encephalomyelitis; chronic allograft vasculopathy; post-infectious autoimmune



| upus eryt hemat osus; anti phospholi pid syndrone;

Hashi moto' s thyroiditis; 30 |ynmphocytic thyroiditis;
wordobiopise4 scl erosi s; nyasthenia gravis; type |PCI/EP2005/007892

di abetes; uveitis; episcleritigy sclerltls

Kawasaki 's di sease, uveo-retinitis; posterior uveitis;

uveltls aSSOCIated wi th Behcet's dlsease

drorre %{ ergi c encephal orryel itis
CHRBARES aiclising Y ARG plave) S e maskieeiasle. glomerulonephris
ammahmwt@w \édeHQSé@mﬁéféuE’é?T%l&? 28024 pi‘i{o_”aggé Rsorigtic arthritis;

di seases including rheumatic fever an
g@®mpig uldensptilis;t i myopatiy!| armmsmlrsy amsieomyelltls contact dermatitis;

iferative skin,disease riasis; psoriatic
ERRITERLS e SRiels S8 auBaRReT Mkt Pemphigus; bullous
5 0§ém9mg©hdté@deﬁﬁ@zﬁﬁblﬂﬁfsﬁmdrﬁéeﬁla A Svascull’us erythema;
dermatitis; seborrhoeic dernatitis, en pl'anus

p@l’fﬁﬁ?@'ﬂ%eoﬁlﬂopbug BCp@n@@legIdeﬂmaeyaiawqwlay&ta keratoconjunctwltls

I t
Y AE oo BELRG, freP®' BERBTRLI BRI Aol comese:
ac@atal Ielukbataomnlalnrpérmm@i@ MoWRINRIEPN BBt ﬁér?tl‘us scleritis;
kél‘atltl herpetic keratitis; dystrophia epit

Fauese -oPhhalmerathye UVegteKovsnagh a{b@dﬁamygdmmwb@aemd;osm pollen

E&glgs%&%fﬁﬁlbv@os‘f@'bﬁ%% glr@aﬁ%a S&ab@}?&‘g aVﬁ1ma allergic asthma;

slatrtrtsnajasﬁwma patrinsic asthald; elugt asthni® veirenibl @ mveterate asthma; late
ructiye. ap{ﬁ\é\]ay%edl sease; bronchial asthma; all ergic

a%st h'ﬁ’& ang girp FERINRRsiveRess: fypachistitisrdroachitis; endometriosis;
agrchin®; gabfrRnNlikery: EEV&GhR" BOR ﬁﬁfs'%ﬁ?e? | ﬁﬁ?lﬁmrﬁactbmom}%? diseases;

ai rway hyper-responsi veness; ronc
Hresietiing §nt@rqqglmgc ntestirgl Iesmni;l|asseclamismth0thefmelr Burns; coeliac
di seases;

SE05 R, S 3REHRR, 13BN RSl B e dease

adsaaitiad @dm\m hasthigr Bamaye Esisceos) isthednc @53%%@@5 and thrombosns
proctitijs; eosi nophilic gastroenteritis; mastocy

CﬁtBﬁWSQecﬂ‘P%%’a%ﬁy hﬁ%r'ﬁWW@rddi@l,lQarélana'ﬂ‘amtlan dc'mmtmsyndrome

b h C Qsi s
Cc%\‘grﬁr%glgc?itéégtgl \gFBI dl %éf%s\ga}tcﬁfbgytb arﬁg%lﬁ,smlgrgpraq thinitis; eczema;
iinfeastitial omepdoitis; t llgsA fydubedTe nepliapbeiy; a8 AU8dpastMid'®! syndrome:
3@‘& Sté~ vascul ar thronbosis; mgraine; rhinitis;

UTGIRIGy st SHNAEPMRe ph Afaedic ™ gﬁﬂhﬁ‘éﬁﬁtémy glomerulosclerosis;
Wﬁéﬂﬂ@ﬁé%nti@oﬁﬂﬂ@&hwr&lt%l %gﬂﬁﬁmnte@& tial cg&tﬁus multiple myositis;

henol yti c-urem c syndrone; eti'c nep
&@H@ﬂtﬂ&fﬁ%l évlw'pme @ﬂ@mreu:t odspbsetlmlyneuntls multiple neuritis;

T T e e T A
dhpretndcosi| YOesr iddi Soellmdpﬂe\s% € PPt 'aﬁgmlé‘y Hypobistic anemia:

@noneurl tis; radi cul opathy; hyperthyroi
erakhie Ehramb@sﬂ@pempwmw@x|a@tmn‘nsr;urmmemwccae1elmua autoimmune

fl‘ﬁr‘o"f‘r%c?cytc?p@n?&?‘,t bﬁr%?&y%&&y ngn 885'3 Car?grﬁg ar’negaloblmtlc anemia;
anerythroplasia; osteoporosis; fibroid Iung; idiopathic interstitial pheumonia;
dermatomyositis; leukoderma vulgaris; ichthyosis vulgaris; photoallergic sensitivity;
cutaneous T cell Ilymphoma; polyarteritis nodosa; Huntington's chorea;
Sydenham's chorea; myocardosis; myocarditis; scleroderma; Wegener's
granuloma; Sjogren's syndrome; adiposis; eosinophilic fascitis: lesions of gingiva,
periodontium, alveolar bone, substantia ossea dentis; male pattern alopecia or

alopecia senilis; muscular dystrophy; pyoderma; Sezary's syndrome; hypophysitis;



25 i di opat hic thronbocytopeni c purpura; autoinmmune
henol ytic anem a; autoi nmune thronbocyt openi a;

wa@gooanouisecyt osi s; pernicious anem a; negal obl aBCT/€P2005/007892

10

15

20

25

30

aneni a; anerythroplasia; ostegporosis; fibroid |ung;
idiopathic interstitial pneunonia; dermatonyositis;

| eukoderma vul garis; ichthyosis vulgaris;

photoaller sensitivit cut aneous T cell [|ynphong;

p8|59é?|'(‘t &dr “é 'stf@slsncwu%@ﬂweﬂcﬁq diseaper ésghepta-reperfusion injury of

alfhiorc Be BV@%‘ uﬁ%’ﬁé%ﬁéﬁ? nﬁa“xﬁ@%%ht sﬁocksﬁ]sgpgﬂg\embranous

sc er oder ma; gener’s’ granu ] Ogren"s

achIﬂBs [ cszlltleosausephby |drug asciradiatioh e fchamiofacite) FeKal, lnsufflmency,
per| odon substantja ossea dentis;

t | veol
r@n&qqnéh‘ HS H?ﬂf\ﬁ&yg U5 SOi'F‘cﬁ?él?ﬁé rgalignansy ahlwppheiel origin; acute

dMﬁthﬂfW l%}%‘t 0 |
Wb SB06] D 0aAA Bk GE%I%% 7 oa%%%‘”ﬂé Bg%r.gog\{nfgagp@g%bf emphysema;
| Q@’tafaqta,| @rdwpss\dmemm ¥ Iglnnseuzsa senileemagutg peefersdration; vitreal

Sl outia eaRal BB SimaRts sV, bifleus dermatitis; cement
casrpestitiey gqhgmn@rpérﬂsaowtm@nsepsff@h%a&eémst sernﬁne al artery disease;

insufficiency; chronic renal ins I ci enc
seActnoggnesis: selid | eameaE umIOrs;y mettastasisr ofy: carcmmna e hﬁpobaropathy,

oIS ek EIRe Mt BRI osio! SPberuno RBelaretiss parta fiver

pneg&eﬂtbmsacu@ﬂivbe mesTusiss dﬂ@ﬂ@é]@feﬁlédﬂbthbFrﬂ%is hepatlc failure;
SF?fflng corneﬁ al kal'i burn; dernatlgls eryth

M hepalig faillice; lateranset hepatigdeilures a@Jtagqnvﬁzhrps:c" liver failure.
periodontitis; sepsis; pancreatitis; perlpheral artery

di sease; carcinogenesis; solid cancer tunors;

n@M@ﬂrad |d1§aaSesa1rdlsmder,s tbybmbaatad&br’rm’evéﬂteduhm WMBI8E&mpounds of
(g@tltl@l pri nch%/ A r%/ cirrhosis; sclerosing

are rom,é e gr@ggcqqng,tstmgctgﬁ gejqacptm of transplanted

r@r@éﬁ@ isBich @sTKi Jﬂ‘i@) %ve@'h%gholdng F)bﬁ&t‘é‘é%' ornB&PAhd Skin: graft-versus-

failure; fulmnant hépatic f ure; | afe-onset
Hegsd dlisearsgs | hipught- atmuﬁ@y@temm&jlnhrm‘isplantahorﬁ aadtumnune syndromes

R e R AR —.

SEEJOEICTan Grobn'st egsouand oniskdtived colitid, eb&mds@ ?sorlatlc arthritis,
thglg)sléql ant ed organs such as ki dney, |iver,
I

f258FR 28 Hashimedo's dhvroiditis,: uvgoatetiniisi QUBJIC Wissases such as

b A I
Gy o A 200 ke S SR ot e

mutomphsnecl disessss | intlualimgt onh)euhml dewsrasemd SYdit-infectious
f] s di.sease, and ul cerative colitis, psoriasis,

SameRiPesniiithy PoIL oS APR SHaOL MetatiaRsas

Hashi noto's thyroiditis, uveo-retinitis; atopic

di seases such as rh|n|t|s conjunctivitis,

dRathewlatly prefestadndiseages or disebetsety beoseatedf ecpievested with the

compounds of Formula (I) are selected from the group consisting of rejection of
transplanted organs selected from kidney, liver, heart and lung; graft-versus-host
diseases brought about by stem cell transplantation: autoimmune syndromes
selected from rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis,
Crohn's disease, and Hashimoto's thyroiditis; and atopic dermatitis.
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or disorders to be treated or pyevented with the
conmpounds of Fornula (1) are selected fromthe group
consisting of rejection of transplanted or gans
sel.ected from kidney, |ljiver, heart and |u

ﬁjé‘ﬁpr%‘?’%tdg"@rrg e]é‘i’ selatesston migihed Eﬁdh@ %@V@ttl@mqréreatment of a
twm@,b Aldopds n 0

r heumat 2% art hrrl f‘?grﬁbm‘ﬁ ﬁeéﬁ%@ﬁﬁ%'sngzghﬁﬁﬁgé%bs@ a patient a
ppbeimateutizatihattivesamonnt era)bohmodnd eﬁﬁermaﬂdl

Hashinoto's thyroiditis; and atopic dermatitis. WO

2006/ 010544 PCT/ EP2005/ 007892 22 The present

| FYRRBABreR omPdRInAE &St the Porl r Ve Ebbination wi
or treatnent oF{a di sease or ?gg %f% als8 d%glﬁég{"cb%matlon with
heneiar avepali lmrngn@mnﬁnhayn@ragegts o‘oatmsapreamtnan or treatment of the

C active a nt.of, ac )
PARRIRES Bhl dhigntefA Theb iR Rt ditatiEh % Rereisrvas embodiment of
(the aireventisn, usaiul agémt crMbs&atian %l‘hh tH&e gfup cgnsisting  of
several i mmunonodul atin agents, for the prevgntl on

t MBEUARBYPRIESSAES, Rterids sstaid @Bs@&malymmrmmswms NSAID’s,

h | a ferr qdi t. of

SN, 08 s B S SR ke o,
C oyiekisi regeptbr ahtagonizts pnd escanbipanstyBbheE FeSaRBrsas
especially corticosteroids, NSAID s, 10 cytotoxic

drugs, adhesi on nol ecul e |nh|b|tors cyt oki nes,

C I-N cept n j .

CHL PN o B PLIRGR558R, QaEf on win one o

ceeyriahdgenis seﬂectéd rfnernathel groapecamﬁrﬁsuhg ion coeistingt (bechIosporln
e r al ent s ctedfromthe rou

ChlebeRBReg spOSURTL oRE R SATSuan, o LbS D, everoimus

NP6t ndna | (FKE0 6’5’0@1@&@@0 haz%ﬁh@ﬁﬁhé Z?@mﬁc@f;ﬂge 15- deoxysperguahn
basi | i xi ma everol i nus, tacrolinus

sMyspphenrolatemeietib prethethrexateuandrberminosalicylic acid.
15- deoxyspergual in, nycophenol ate nofetil,
met hot hrexate, and 5-am nosalicylic acid. Still a

fStlIl harfwﬁnjeecbbjeﬁt tdfe tims esi@Bent NM@STitiodN id Sa ApRIRESSH prepare a
r epar har maceutj cal conposition corrprl si ng
%%lﬂ%‘?h’gc%fcqrﬂ FRHGPRIP(IFNgLY crimpongd afribe drormeiia (1) by mixing
t.s i
aSﬁé %Prrid’r‘@%@ﬁveeﬁg?eéﬂ’éﬁ@ Wit e o Ocﬁérglﬁ it a rﬂ?@?%@ﬂ'{% n per se.

known per se present inve sOo re
the use of a conpound of Formul a (I) for the
phar maceut,i osi tion,

ti I
OE e BratdrS Mt B, FRERE th e SRS AreomBounkobFormua () for the
fgﬁ?%{ﬁnmg;ww&hheﬁl R stior], HptibRSIPPYEL A 88mBfnation with
one or several immunomodulating agents, for the prevention or treatment of the

diseases and disorders mentioned herein.

The present invention also relates to pro-drugs of a compound of Formula (1) that
convert in vivo to the compound of Formula (l) as such. Any reference to a
compound of Formula (I) is therefore to be understood as referring also to the
corresponding pro-drugs of the compound of Formula (I) as appropriate and
expedient.
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Formula (1) as such. Any referemce to a 30 conpound

of Formula (1) is therefore to be understood as

referring also to the corresponding pr o- drugs of the
ate expedi ent

d of For nd
vEB GoThgline Briermeleo b B §Pa03Ruissturad By dig umiasdbgiven below,
Fp a a b
o oHeametiod i TR aHeCkpResyBr Y IR Hichids. Optimum
af%ctjgpmndﬁtdmedmaquy rwith thea@e\ttlcmrlarcmdtant@m smpents used, but

wich SobHichl fF 1 oiec deBimiEti b rpianosk Iethdn bR art by routine

sepfimation pidtedards by routine 5 optim sation
procedures. Conpounds of the Forrmula (1) of the

present invention can be prepared according to the

I C tl.i.ned bel ow.
PERFBUPRE Y B RofthyE Do B PSR B o Prébafed according
Ctnmilreu@eheref sé@.lemdeaof(s ﬂe)lgcﬁbrgs gtaﬂmegh@evgl@n% feld &f R synthetic

~ ructure
sr?wlhﬁreé 'ﬁ?a@nﬂ tp cempagdesif rermula (Bearel deseabed A
represents -NH CH2-, the conpounds of the Formula (1)
may be prepared by reacting a conpound of Structure 1
with a conmpound of Structure 2 in 15 the presence ofCH3
an activating agent such as EDC, DCC, HOBt
PyBOP, BOP-Cl, etc. imR'a sotven such asRaI'HF

di ox@&ie, DVF, 3 acetonifri NH.,. endr
the nature of the functio Ir\tres present th‘ e

resid CHs g2 =3

Structure 2
0 A 2
&%
i

Structure 1
OH Formula |

In case A represents -NH-CHy-, the compounds of the Formula (I) may be
prepared by reacting a compound of Structure 1 with a compound of Structure 2 in
the presence of an activating agent such as EDC, DCC, HOB, BOP, PyBOP,
BOP-CI, etc. in a solvent such as THF, dioxane, DMF, DCM, acetonitrile, etc..
Depending on the nature of the functionalities present in the residues R? to R?,
these functionalities may require temporary protection. Appropriate protecting
groups are known to a person skilled in the art and include e.g. a benzyl or a
trialkylsilyl group to protect an alcohol, a ketal to protect a diol, etc.. These
protecting groups may be employed according to standard methodology (e.g. T.
W. Greene, P. G. M. Wuts, Protective Groups in Organic Synthesis, 3™ Edition,
Wiley New York, 1991; P. J. Kocienski, Protecting . Groups, Thieme Stuttgart,
1994). Alternatively, the desired residues R' to R® may also be introduced in later

steps that follow the reaction of a compound of Structure 1 with a suitable



these functionalities may require tenporary
protection. Appropriate protecting groups are known

wo eoca/opisison skilled in the art and include e.BCT/AP2005/007892

10

15

20

25

benzyl or a 20 trialkylsilyl group to protect an
al cohol, a ketal to protect a diol, etc.. These
protecting groups nay be enployed according to

st andard rret hodol ogy @%e. g. T. Greene, P.
VBIeCUrpiopied CPIPOENE §tmﬂmeg%nme SYMPRLAYS of @tructure 2 are either

SOl b o, R bsres o 0

AbtesomaskiNes] in, thelaet. desired residues Rl to R3 may al so
bgal ntroduced in later 25 steps that foll ow the

EBPRM HIPrgsYRpbliallidsr. te 9@'@199@”@'8 @f Fiermaulau(l; meyebe prepared
P 4 f
VO SARAL0P L0, BT A0 S P RGGMTR o Sl 4 uncer
aGarlganarmeondmonscmrefaﬂably s\tampabdtarey balow b Bp@@E@nard reagent of
a ng to procedyres known to a erson skilled in
¢ RUUGHrS fn 5 REGPaEH Bre dings to catgngisl Methed dopodtigbove, the
0 r T @aCkB N
Sy 3ybe OB 1 S5 SRR 55K e e, omoorey
uptgectiay Dg eaydevam betmtw@,lcepir igf ?ddabbwalaettepaeﬂpz&rfaﬂaw else Grignard
r ea ent , o tru

o Faatiloht g Ve et Aide FSRAGMAS Bt ARUGLE S adrabaed by treating a

t Bempbunat 6BaUCEI®UP Vil REEMimethIRFIrbRPbAHIGS Hr?él dchloride in the
R3 may require tenporary protection or may eve be

|Hf@3&ﬂ1@§ eoHRlingi feiagpals stdpast REC, fQ)@Coth heM. Mentzel H. M. R.

G[_’ ructur e @ “4?@%% 2'86{}‘%@ %'Qégt Vﬁghgeeb Cagﬁigg%dp dpodern organic

SsynthesiseJdunvatl ieNFiaktisohe [GHemyidyOxeker-Teitung 339 (1997), 517-524;
hydr.ochl %ixge i n the esence of coupling reagents
sdc% b d. %(pﬁl div@ht bhe grewing symthetic utility of Weinreb's
n
Hafrfide yourNaNﬁ&é?OPbék%Evzé *@Hen% équ)é‘ﬁ& gpgﬂyﬁﬁi? (2000) 340-

i n nodern of gani synt hesi s, 1 SC
CBé1i ¥/ &h&hﬂ&e@mnz@l am@az;ﬁmr( 1%29):1’[ aﬂ!zé’néésdfm tb® application of N,O-

Si,hgh Sat yanur t hi . Al dhe OW n .

SR o i ITES brbaanis ierdlstinFustrs slbRae Gampisty 7 (2009),
Ppektdogghe Chenie (Weinheim Germany) 342 (2000) 340-

347;: V. K. Khlestkin, D. G Muzhukin, Recent advances

in the application ofl\R KI y | ami nes in CH,
orgam®c cheni strGrs Current |Org ni ¢ Cheni stry 7 (2003)\/CH
967-993). R X h/éBrCI_%FB B

R3

Structure 4

o = /
SN T f

Structure 3

Formula 1

In case A represents -CH=CH-, the compounds of Formula () 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- with hydrogen in the
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20 Structure 3 Formula | 13 In case A represents
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by reacting a conpound of Strupjure 5 with a conpound
of Structure 6. Conpounds of Fornula (I) wherein A
represents -CH2-CH2- nmay al so be prepared by reacting

nd ,of Fornula_(| rein A represents
?%@%ﬁﬁ%‘%ﬁc%w%ﬁ P Pﬁ*ﬁ% é@ﬁfi%@@% 1058 Solvent such as ethanol,
PeldtRRZSI0PLHPO0LR92 25 presence of a catal yst such as
Pd/C, Pt/C, Pt0Z, etc. in a solvent such as ethanol,

met hanol, THF, etc.. RL X CHOCH3 R5 CH3 | R5 ICHs
CH3 R2 R3 S Structure 66S RL 0 X Structure 5 0 A/

R2 Formula | 1R 3 5 Th@ @f Structure 5 nmagH,

be prepared by Geat | ng a gonpqund of  Strycture | CH,

with Li in a ol(%/ﬁnt THF, di oxang, and

di et t Tehperaturesrbel ow rt. 10\The

consound tructure 1 e. prepar ed by/reat g a
Structure 7 %R%lcﬁpea?] aqueous base as

OH, aq. LiOH aq. KOH etc. or an acidg“Such as

R1
aq
aq. , TFA, etc. in a solvent such as waterj, N
e?’han , et hanol ,
e A
Structure 5 ‘
R3

Formulal

The compounds of Structure 5 may be prepared by treating a compound of
Structure 1 with MeLi in a solvent such as THF, dioxane, and diethyl ether at
temperatures below rt.

The compounds of Structure 1 may be prepared by reacting a compound of
Structure 7 with an aqueous base such as aq. NaOH, aq. LiOH, aq. KOH, etc. or
an acid such as aq. HCI, TFA, etc. in a solvent such as water, ethanoI; methanol,

THF, etc. or mixtures thereof.

R CHs

CHs;
S
=

OEt, OMe, efc.
Structure 7

The compounds of Structure 7 may be prepared by treating a compound of
Structure 8 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.



THF, etc. or mxtures thereof. R5 CH3 V LCH3 S 0 OR
Owe, etc. Structure 7 15 The conpounds of Structure 7

woreyeloesps epared by treating a conpound of St PUI/EPR2085/@7892
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with a non aqueous base such angaOVE‘, NaOEt ,

KO-tert.-Bu, DBU, etc. in a solvent such as nethanol,

et hanol, THF, DMF, etc. or m xtures thereof

preferably_.at el evated tenperatures. WO 2006/ 010544

PCT/ EP200éf007892 26 (48 CH3 R5 CH3 V LCH3 CH3 S O cH
O OR OW, O R etc. Structure 8
7 The co rucpllﬁﬁe 8 may be prepar
treating f Structure 9 with a

3

CH,

spgch a 5 Na F, di oxane, DMF, or m xt
t . RBO Cl CH3 LCH3 )LCH3 SR5O0
OWe, letc.

OEt, OMe, etc. O
OEt, OMe, etc.

Structure 8 Structure 7

The compounds of Structure 8 may be prepared by treating a compound of
Structure 9 with a 2-mercaptoacetic acid ester in the presence of a base such a

NaH in THF, dioxane, DMF, or mixtures thereof.

R® CHs
cl CHj ~ CH;,
JU Y
R® Oﬁ)
O
© OEt, OMe, etc.
Structure 9 Structure 8

The racemic form of Structure 9 may be prepared starting from (+)-3-carene
following the procedures given in the literature (W. Cocker, D. H. Grayson,
Tetrahedron Lett. 51 (1969), 4451-4452; S. Lochynski; B. Jarosz, M. Walkowicz,
K. Piatkowski, J. Prakt. Chem. (Leipzig) 330 (1988), 284-288; M. Walkowicz, H.
Kuczynsky, C. Walkowicz, Roczniki Chemii Ann. Soc. Chim. Polonorum 41 (1967),
927-937; H. Kuczynski, M. Walkowicz, C. Walkowicz, K. Nowak, I. Z. Siemion,
Roczniki Chemii Ann. Soc. Chim. Polonorum, 38 (1964), 1625-1633; A.V. Pol, V.
G. Naik, H. R. Sonawane, Ind. J. Chem. Sect. B, 19 (1980) 603-604; 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) and is exemplified below.
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9 may be prepared starting from (+)-3-carene
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Cocker, D. H Gayson, 10 Tetrghedron Lett. 51

(1969), 4451-4452; S. Lochynski; B. Jarosz, M

Wal kowi cz, K. Pi atkowski, J. Prakt. Chem (Leipzig)

3 (1988), 284-288; M | kowi cz, H  Kuczynsky, C.
V&BEO%'BE‘?’U %?Qrmuﬁe%\f\iﬁm%ﬁe RiSPARsh bk stegingrigerrnthe pure (1S,
4 ; 7 ; c \ei Ko Wi ¢ . :

Ve Ko o Lo Srucftre Y G s el et SRl thyidene}-6.6-
Adlrmefsubblcwﬂeoiaﬁ .QFmar&mneSSStr(ldmwfﬂ 0) dm ﬁ%ﬁ?&)e prépared starting
P V. 15 Nai k., H R ,Sonawane, Ind. J em

sftom C%T”ﬁsc'eﬂb§&?"%%1‘§o%-;°a§“e@0%6@9,’to the pyegedures given in the
Deteirgt¥e (d: SV-A. @épdoVA. Yu. EnisBROVY2 d .

Tkachev, ( get rzﬁé%?%dn\p,@symm?/?glsga(fl(g9y)3i@%%@2856 g%gwanskaya
Aanedp o, Thachyy, Trtsalreeron Spptnestic5 (OBSH), M7 9B DG )Ropov, A. V.
233:-24 ' A I 2006/ 010544
P%%ﬁ%@ﬁ&%ﬁ%ﬁg?ggﬁﬁog\%g "Formula (I11)

may be prepared by starting fromthe pure (1S,

5R) - st ereoi sonmer of Structure 9 ((IS,5R)-isoner of

2-[ 1- chl or o- et hyl i dene] -©, 6- CHj

di met hyl - bi cycl o[ 3. 1. 0] hexan- 3- on‘gfLﬁgmure 10)

whi ch nay be prepared st arting rg;‘?mc rcially

avai | abl e (+)-3-careneRiccord 0 the procedures

3. A. Popov, A Yu.

Deni sov, Yu. V. Gtil ov, IO . Bagryanskaya and A

V. Tkachev, Tetrahedron Asymetry 5 (1994), 479-489;

S. A Popov, A V. Tkachevst&gatheti c Commun. 31

(2001), 233-243). d ..uu~ ~3 ~. cH3 R5 O Structure

10 10 The conpounds of the Fornmula (I11) may be

obtai ned by resolving the racemc mxture of a

c?ggound of Formula (1) or one of its precursors (e.g.

S

GARRPWYIs ointhe FegMplar @il man berekitaingg by resalvidg the racemic
Eﬁ@?ﬂgre‘)ﬁ )8/15 yrﬁg?]@wcpﬁf ?gﬂngﬁ;m 86 ohA %#;illeﬁ ﬁgéa ulrs(.)c#g (e.g. Structure 9)

referab romat ogra or crys
into its pure enantiomers by a method known per se to a person skilled in the art,

preferably by chromatography or crystallisation.

Compounds of the Formula (I) wherein A represents -CHx-O- or -CH,-NH- may be
prepared by reacting a compound of Structure 11 with a compound of Structure 12
in the presence or absence of a base such as KyCOj;, Nay,COs, K-tert.butoxide,
NaOH, NaH, triethylamine, DIPEA, etc. in a solvent such as acetone, DMF, THF,
dioxane, etc. or mixtures thereof. The compounds of Structure 11 can be prepared
by reacting a 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.
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12 in the presence or absence a base such as

K2CO3, Na2CCB3, K-tert.butoxide, 20 NaCH, NaH

triethylam ne, D PEA, etc. in a solvent such as

acetone, DWF, THF, dioxane, etc. or mxtures thereof.

The conmpounds Gf Structure Ha can be prepared by

reacting a conppund of Styuc gge 5 with a brom nating
d

agent such as S et h nmoni unbr o

di brom de, begzyltii | ammoni um t i br om

tri phenyl phospki ne ldi br 6mi de, etc. i H g2
as DCM chl orof pfrm , 25 di et hyl , {nmet hanol ,

et hanol , etc. and m xtures thereof /010544

PCT/ EP2005/§67892 28 R5 CH3 CH3 Ri R’S ::
Structure 12 Br tructure 11 The conpounds of
Structure 1 whergin t(SJ{e(_JIO{;esents an ettgiuregtoup may
al so be prepapgd fr&r ¥ npound of Structure 1
wherein R5 represents hydrogen by 5 reacting the
| atter conpound with an excess of a strong base such

t
_?EEB %ohuyrfd%g%fh&‘gfﬂﬂf%riec#%e‘?%lgm%*:jﬂagﬁe§%t¥ %@p%tﬁgpgroﬂﬁ may also be

abrgpased rftprage eonpougd ef BWucthell‘de\)her@mcRFmepmtetnts hydrogen by

Y S BE SPRRLS oY SR BB R o,

r BoLesleDASetay g Oé]%ﬁﬂ\)e'ﬁt adighogy Ti9F! 'aﬁethw sfh%?ubﬁc CholiGFed by the
above. 10 Exangl es: e followi ng exanples illustrate

t ARPIORVialR akKabng aQ@n’h(ﬁg aathgllipdideniA composndeé Stiisture 1 wherein

;Bg&%ﬂ; : amt Ay Z&@&L%%Y%}%p?g%%ﬁgm ?QQ%OTC@%%U@!{G 9 wherein

I\Rf)feml‘éaenmrhy@(cbgﬂrdm arteog\crl thehitdrafuraicte@iapelel N ppm
relative to the solvent used; nmultiplicities: s =

S|nglet d = doublet, t = trlplet p = 20 pentuplet,
hex = hexet, hept = heptet, m= nultiplet, br = broad,
coupl i ng const ant s

Examples:

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

thereof.

All temperatures are stated in °C. Compounds are characterized by 'H-NMR (300
MHz) or 13C—NMR (75 MHz) (Varian Oxford; chemical shifts are given in ppm
relative to the solvent used; multiplicities: s = singlet, d = doublet, t = triplet; p =
pentuplet, hex = hexet, hept = heptet, m = multiplet, br = broad, 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 m, 120A, 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 (Thin Layer Chromatography-plates from Merck, Silica gel 60 Fas4); or by
melting point. Compounds are purified by preparative HPLC (column: X-terra

RP18, 50x19 mm, § um, gradient: 10-95% acetonitrile in water containing 0.5 % of



are given in Hz); by LGM (Finnigan Navigator with HP
1100 Binary Punp and DAD, colum: 4.6x50 nm Zor bax
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water, | mn, with 0.04%trifluyeoacetic acid, flow

4.5 M/mn), tRis given in mn; by TLC (Thin Layer

Chr omat ogr aphy-pl ates from Merck, Silica gel 60 F254);
Conpounds are purified b

gf%}% é‘?iﬁgglr h&%g&&rﬂéhﬁm% P 80-1¢@pamps; dstnemr 155201 detector,

oCR e RS Sy B R 00Dy gbgghe 8 P! in water to
at0@ roethapoyPLC (Labomati ¢ MD-80- 100 punp, Linear

UVI S- 201 detector, columm: 350x18 nm
Labogel - RP- 18- 5s- 100, gradient: 10% nmet hanol in water

t AbbMorB (A3 ek -he?ei@?br evi ations (as used herein)
abs. absolute ad. ous atm at nosphere

Ba@lts.anhydri de di albsolute butyl di carbonate 10 BOP
(benzotriazol -1-yl oxy)-tris-(di nmethyl am no) - phosphoni u
rr$ ‘hexaf | uor ophoé(ﬂ)lﬁ%(%/ BOP- Cl

baten ( 2- ox0- 3- oxag@hdhhayd ) - phosphi ni ¢ aci d chloride
BSA bovi ne serum al bumn Bu butyl 15 CC colum

cRP&mankyirigeny Diident, Butyl digathiopgts o[ 5. 4. 0] undec- 7- ene

i cycl ohexyl LLm dj chl gr onet han .
%@ di i sopr opyqbfeé? %5&%%61%'9%%%%5&%PW3'@59§Wn'um
TR AT el sl S
2%{;)%8’ y bis—QZ-oe(%- -oxazolidin{ll)-phosphinic acid chloride

BSA bovine serum albumin

Bu butyl

CC column chromatography

DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene

DCC dicyclohexyl carbodiimide

DCM dichloromethane

DIPEA diisopropylethylamine

DMF dimethylformamide

DMSO dimethylsulfoxide

EA ethyl acetate

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

h hour(s)

HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography
LC-MS liquid chromatography — mass spectrometry
LDA lithium diisopropylamide

Me methyl

min minute(s)

MPLC medium pressure liquid chromatography

prep. preparative
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di i sopropyl am de 30 Me nethyl 4§ n mnute(s) MPLC
medi um pressure |iquid chromatography prep.
preparative WO 2006/ 010544 PCT/ EP2005/ Oﬁ789ﬁ 30 PyhBCP

[ -1-y] -oxy-tris-pyrolidino-phosphoni um hexa
]? Pﬁéﬁ? | Sﬁg'spha%’ qr%qt%/’gi@quﬂ -)E)Iyoxy-tns—pyrol%|no—phosphomum-hexaﬂuoro-
H benzotri azol e- -1,2,3,3-tetramet hyl uroni um
tetrafl uoroborat %ﬁ&é)hﬁéw tert.-butyl nethyl ether TFA
t TBflbuor oaceti c %((ﬂH-bemﬁtﬂﬁbrahwmfz?,&metréMeﬂWl‘bnium
tenperature sat, saturated 10 sip sphingosine
1-phosphate tR Feérlang"iogﬂQrﬁ‘tPrre (1
appRER) - 1, 1, 2- Trigfehbiinimdt IFther
a, 5, Sa-tetrahydro-3-thia-cyclopropal a] pent a-
| €hA8- 4- car boxyl i teiflacicdcetibgtidest er ( Exanpl e of a
o ound of Struc%uge 7051[' H3C CH3 -1111~,LCH3 S O 15
oEt"a) NaH (7.0 §UeBYICH@Bersi on in nineral oil, 175
miol ) i s washed r\@iomtd?ﬁrﬁgrgfme (100 nL) before it is
suspended in THE (400 nL). The suspension is cooled to
osat.

saturated
S1P sphingosine 1-phosphate
tr retention time

(1aS,5aR)-1,1,2-Trimethy|-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]penta-
lene-4-carboxylic acid ethyl ester (Example of a compound of Structure 7)
HsC CHy

..\llll\é\ CH3

OEt

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 maintained at 5-
10°C. Upon completion of the addition, the cooling is removed and stirring is
continued for 30 min. A solution of (1S, 9R)-2-(1-chloro-(E)-ethylidene)-6,6-
dimethyl-bicyclo[3.1.0]hexan-3-one (S. A. Popov, A. Yu. Denisov, Yu. V. Gatilov, I.
Yu. Bagryanskaya and A. V. Tkachev, Tetrahedron Asymmelry 5 (1994), 479-489;
S. A. Popov, A. V. Tkachev; Synthetic Commun. 31 (2001), 233-243) (12.93 g, 70
mmol) in THF (50 mL) is added to the suspension and the resulting mixture is
stirred for 1.5 h at rt. The mixture is filtered, the filtrate is concentrated to about
100 mL, diluted with 1 M ag. NaOH (100 mL) and extracted twice with DCM (150

mL). The extracts are dried over Na,SO, and evaporated to furnish a crude E/Z



and a solution of ethyl 2-nercaptoacetate (12.62 g,
105 mmol ) in THE (50 nL) is added over a period of 20
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5 20 10C. Upon conpletion of thg addition, the cooling

is renoved and stirring is continued for 30 mn. A

solution of (1S, 5R)-2-(1-chloro-(E)-ethylidene)- 6 6-

di net hyl - bj c 0310hexan30neSAPoov

ynixt H{e% af otﬂ %% 4 imetiyl-3toxo- WGVCBE@? @m&@@eimﬂhylsulfanyl}-

4 agelio BERCERY) o %(‘5(3@@;?%@%)@[36%@9 thﬁﬁ“% 1,00 min, [M+1]* =

Caeenis. 'S NMRACDCL,R3% 228, A2 ®Bz02H KR i
THE ﬁSO L) |g addgz)g to tg% suspenglgolr;I and t dm@ﬂs) 387 (d, J=15.8

r B2y leﬁﬁloﬁi%@lmtﬁré 3.83 (ditd 7r16eB Har 1H. ramrmonner) FR8 (d, J = 15.8 Hz,

d he , £ iql
ooy iprhed SRR o b8 HE MM R T ED02 t@dd@ d=64,19.4
eklzr 4d4 edinbmisoenan),t h6DQNH (1507, OITH)B4'H2€1EP<HaﬁS?rt1§o@é9 2.58 (s, 3H

dri.ed over and evaporated to furnish a crud
WWQ@G@I\% g%oiﬁ PP Resned72856-2.32 (M, xthhrr@ajor isomer), 2.30-

{296
L2268 b, dH major, isomer SH minor jsgmer) 2118.(d 4 o Ha i H minor
'SQmefrhl@U@ (dade¢|7c0&dz di &t mgjoreisberer), 1892 (d) Jas 76 Hz, 1H minor

&%&%%9 (? Y& 27t2 '1112 %lg-mgljog '$’£meQH*1b%Z$ K’E2|6~!;o1~ri§r05j-lz 3H minor
31865?16@ 1.98 i‘s 1@48mafd¥ isomét) ”’F‘h@r(s'( gmﬁ{ﬁor @ rg.%nz% 339]&5 3H minor

m nor 1soner), 3.58
Hsaajed): Q%@(ﬁeﬁﬁ n’@1<84SQrd¢r)J = 15. , 1 H, ninor
isoner), 2.67 (dd, J = 6.4, 19.4 Hz 1 H mnor
i somer), 2.60 (dd, J =7.0, 19.4 Hz, 1 H mgjor

i ls)omo)unoa @rSNé s(1 73)"@ T4.80Fmb 4Ry, eﬂwa'?.%l B n?Lg' i§b&ted to 60°C
| 2. 36- gm 1H maj or isomner),

(B0 el olropGshravith Ta sy of sonee) (14 11%5@6 Gdmethyl-3-oxo-
Zr%'?%égg 3. 119@%;' @%5 g&&%ﬂ[s@fa%@ﬁﬁde{é ?ﬁﬂ qqhg,zéster (18.2 g, 68.0

|r$1mné)rbn alis.36thanpl (209 LY. Fae r&ktm@]frlsgrr%w@rﬁ le(ﬂ@O min, then
(s

gt o fadudBa it g, Ne&iido m) @@d(egxtramqrwmpcm (450 +
» TRe %n{b‘ﬁneoeékt@dté’éré aREE Bller RF %’92‘][] n_tétrécﬁ’ Bn8the solvent is

Na(l Og 74.8 mol ) 1 n abs. ethano
Hemagdt dneo@cups Héisor gields | srutleedtlad, 3R )k1 4 Zstrlnuéthy)lm 1a,5,5a-

S TAe  l t 105. o

aglidwebinyF ss'%evuri&uw(l_@ gs, Q&/Qsomb)wwem =LY Rangln, M+1]t =
mxture is stirred at’ 75C F&Om

tifffén1p€‘)$bNé6Rt(6DQIa) di4.26 dd. WFt hOdH3B M)aq? QM«w {5908.8 Hz, Jy =
e e d 2Rl 800 MRS A (Bred drts (0 =70

thig 3H), Ter® (s 8H), 0.72 (s, 3H).

(1 aS,5aR)-1 ,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]penta-
lene-4-carboxylic acid (Example of a compound of Structure 1)



20 renoved in vacuo. This yields crude (1
aS,5aR)-1,1,2-trinethyl-1,1 a, 5, ba-

wo eqocaimpds o- 3-t hi a- cycl opropa[ a] pent al ene- 4- caPGDERL008007892
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acid ethyl ester (10.5 g) as a ellow oil of 87%
puritiy (LCGM, UV 280 nm. LGMS tR = 1.11 mn,
[MH1]+ = 251.14; 1H NMR (CDCI3): S 4.26 (q, J =7.0
Hz, 2H), 2.95 (dp, Jd = 18.8 Hz, JP = 3.5 Hz, 1H),
2.79 (d, J = 19.3, 1H), B®&B7 (s, 3H) fH1.89-1. 84 (m
2H), 1.34 (t, J =7.0 25 Mz, 3H), &L%,_(as 0.72
(s, 3H. (1 aS,5aR) -1, 1, 2-/ e
a, 5, Sa-tetrahydro- 3-thi asycl prop“[a] pent a-
| ene- 4-carboxylic acid (Exespte.of a conpound of
Structure 1) WD 2006/ 01054/ PCT/ EP2005/ 007892 32 H3C
CH3 LCH3 SO0 CH To&lution of crude
(1aS,5aR)-1, 1, 2-tri met hyl 5, 5a-tetrahydro-3-thia-

)1/_ cl opr opa[ a] pent al ene- 4- car pboxyl i.c acid ethyl ester

0. 3 gsolytio afrotiudien (éaBAat)-1,1 200imthylal,$a)584-iradfydro-3-thia-

5%3@05@@@ el 3o o S A% &1 i i etharo
W200 wilh)ed soRfin rﬂf)zN Hﬂf L‘"I’GH 39 H\'L? Q4 a'd@le@xﬁ'ﬁégfegﬂtnag mixture is

three times with -) befofe it I's acl
t stinsed Bt By Cadeni fhgh cmqle@ ’tacr‘tdandT Wdutadi with i veates ¢260 irah). The agq.

[

505 3L WRe B BE37 @By ARERSLTE M o i
ey Eoidit@ dittio dethVEhe acidified solution is extracted twice with DCM (2x250
1,1, 2-trimethyl -1, 1a, 5, 5a-t et rahydro-3-thi
16'13 ﬁgﬁ?oﬁﬁ?‘%{] émraPESn@reL cAPbIBRY| |cb'lesic;|oue( NapS§a, afsdtered and

a ol
e%&éodorgl’éﬁ Nfﬁg (I(%DC‘%/E) ﬁ%?aﬁi1 ‘?gghﬁmﬂ[nm aé%te rghydro-3-thia-
Jeyclawopalaipentaldne-2c8@okylic ki, (7.099) as &7 yéow %Jd)ld LC-MS: tg =

gjgga(ﬁ 1|§|H)112 T;Zﬁ@bhw?\ﬁ&@ &DCls) 8 3.04-2.92 (m, 1H), 2.83 (d, J = 19.3
e, m; 280 N T BN S APTABARIREY B IS ot

| ene-4~car boxXyl i’t aci d
of a conpound of Structure 3) H3C CH3

(1aS,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropa[a]penta-

nl\

lene-4-carboxylic acid methoxy-methyl-amide (Example of a compound of
Structure 3)

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-cyclopropa[ajpentalene-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
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a, 5, 5a-tetrahydro-3-this-cycl opjppal a] pent al ene-4 20
carboxylic acid (300 ng, 1.35 nmol) in DCM (30 ni) and
acetonitrile (10 nL) is treated wth

diiso ropyl et hyl am ne 209&, 1.62 mmol ). To the
r d8uh PefREE Hiig dHutedonith ar(dswmsfh@d witheNrab | HICI (2x50 ml)

08 85820 MNASHTEE AhEy' T8 ol Mydieist Aiefroyey NaxSO, and

dlek/alﬂ)@dtad tThdCMded @rodi)ct da punidisbasy préh HIPbCanhér@menex AQUA
The organic IaX

| 5505 Buhogiioutak D AEM SeaBNUiIR b iateheoRA RS 0 T formic acid)
duct fied b B

k87 SRRt or” 408 BARICLT 2T REIREET B2 i fetranyaro-3-hia-

c optlapropafa]fedtatérfeat wach aylic )ack tmem0kwn$é1hf(llamlde (200 mg) as a

R hyl 1 5.5 hydr
o paReligi3olEh Lot MR e =1 DA bV " sepGb04. i RiMR (CDCl): 5 3.75

LB pa LN 3T 2 R o p o e M s 38 (5, 3K

813R075.82((m), 23H)) 1.12 @93H3,0.3HYs, Id)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). 10

( - ol ]
b et Tt Ay o A Bpriyalalpen
ataenpbyhethanene (cxamplesdf a—Ba)Inpand b]‘lSttVttﬁHS5 SO To

a solution of (1 aS, 5aR) - % 1, 2- trlne&nyl-l 1

a, 5, ba-t et rahydr o- 3- t hi %15

cycl opropa[ a] pent al ene- 4- Carbox
mol ) in diethyl ether (10
MeLi (1.6 M 1.4 nL, 2.16 mmol
such a pace that the reac¥Fon
gently. Upon conpletion of/the

JAoyracicd, (220 ng, 1.00
a‘dded a sol ution of
di et hyl ether at
/xture is refluxing

To a soluton of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalene-4-carboxylic acid (220 mg, 1.00 mmol) in diethyl ether (10
mL) is added a solution of MeLi (1.6 M, 1.4 mL, 2.10 mmol) in diethyl ether at such
a pace that the reaction mixture is refluxing gently. Upon completion of the
addition stirring is continued at rt for 30 min. The reaction is quenched by adding
sat. ag. NH4ClI (3 mL). The organic layer is separated, dried over Na,SO,4 and the
solvent is evaporated to give the title compound (165 mg) as a pale yellow oil. LC-
MS: tr = 1.03 min, [M+1]" = 221.20; "H NMR (CDCls): § 3.00 (ddd, J = 1.8, 4.7,
18.8 Hz, 1H), 2.80 (d, J = 18.8 Hz, 1H), 2.38 (s, 6H), 1.93-1.90 (m, 2H), 1.14 (s,
3H), 0.74 (s, 3H).

2-Bromo-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclo-
propa[a]pentalen-4-yl)-ethanone
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addition stirring is continued at rt for 30 mn. The
reaction is quenched by adding sat. ag. NH4Cl (3 nlL).

wab@eor@ani c | ayer i s separated, dried over NaRSEPZNH007892

the 20 solvent is evaporated t ive the title
conmpound (165 ng) as a pale yellowoil. LG Ms tR =
1.03 min, [M1l]+ = 221.20; 1H NMR (CDCI3): 8 3.00
(ddd, J = 1.8, 4.7, 18.8 Hz, %b}—%( 2.80 (d, J = 18.8
Hz, 1H), 2.38 (s, 6H), 1.93-1. 2H), 1.14 (s,
3H), 0.74 (s, 3H). 25230@1@ Ha

aS, 5aR)-1, 1, 2-tri net hyl -
a, 5, ba-tetrahydro- 3-thi a-
propal a] pent al en-4-yl)-et
PCT/ EP2005/ 007892 34 H3 S OeBir To a

sol ution of O Br

(1laS, 5aR) - 1- (1,1, 2-trinethyl -1, 1a, 5, 5a-tetrahydro-3-th

i &0 cycl cphdjoal algfen{1as, 5ﬁRﬁ1?’Q1%r‘étQﬁh?i§aﬂmﬂrg—r;l(ﬂamgb%tr?lﬂragydro -3-thia-
| I U

i Balbiertaley 4t aabne | €1 Buddba b OENOB METHE (50 mL)

S'T%Pf{%/ﬁéﬂtfim(%‘ih)?éhh?&ﬁt ut brohidi@dibtolhidd | i ggrgid& 4 ﬂﬂﬂa@hg added at 0°C.

rate 1 s evap ora
pFlgluvixture isustifreéddatbit fored.h, I—ﬂRte(r‘ed Caadt Bid sdRBnORS-the filtrate is

EyRntER , Toe Bl ien 1 miT et e pran: |1 Gy isaruSH 120 ODS-4-
(BBO30%I5 Afin 31(53%#10‘20&’/?&?99% ace@@ntr@@w \gétei%fg‘[a?mngﬁ_ﬁ% HCOOH)

[MF] + = 299 TH NVR
omive the tite eorspaynd 3G m) as d—bqlou’t’rl% dip MSl tRJ= 1:01811& [M+1]" =

%9 Jrg')%ﬁ{vﬁ:?(é 13%@]0(2%% Y™ 0 e, "85 58 8 1z, 1h), 2.86
a[dgﬁz)l—g?ﬁyxﬁl@rgone@ §R). ‘VPqu?T?Lm%ﬁ o TR s, 31
Structure 9) d L CH3 CH3 H3CO 15 rac a) To a

RS2 5 S BIET 58 a5 b BB Bmesan-.
e (Exaadgledr i durapBauref Sirditdr 6142 9. 0.8
cl CHs

e WD 2006/ 010544

[ on,
=
HsC

rac

a) To a suspension of (+)-3-carene (82 g, 0.6 mol) and CaCO, (80 g, 0.8 mol) in
water (300 mL) and dioxane (600 mL) is added N-bromosuccinimide (142 g, 0.8
mol). The mixture 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. Na;S,03 (2x500 mL), and dried over Na,SO,. 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 solid. 'H
NMR(CDCls): & 4.05 (dd, J = 7.6, 10.6 Hz, 1H), 2.48-2.36 (m, 2H), 2.20 (dd, J =
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nmol ). The m xture is stirred at rt for 1 h, diluted
wth water (1500 nm-) and extracted 20 with di et hyl

werden1(s800 nl). The organic extract i s washedP@i/EP2005/007892

wat er (3x1000 nlL) and 5% aq. Nx2S203 (2x500 ni), and
dri ed over Na2SO4. The solvent is renoved under
reduced pressure and the crude product is purlfled by

R0 A S TR FBae T kb e, i), 1026, BH), 0.98 (s, 3H)

b 7 4.1.0] heptan-3-ol (48.3
g?%gogg 3‘;’)3‘3??%?&“%”&%(@%)6"8&2. 050(d<(j, J =

7.6, 10.6 Hz, 1H), 2.48-2.36 (m 2H), 220(dd J—V\D

280? 01%@@?9{1 q{%ﬁ?ﬁl&%@?&é?i@y%&% %27 trgnetgw)blcy)clg[g 1, Olheptan-3-
(&) (53D ., 2280n@) 9 vidter 138 mi9- di%a JiBeneM6b0 i) R added Ag,0

To a solutio
((1863R4R,; Ei?ﬁ) m&DJ)bfr beoesyliing -suispensigh |sb|st15red &t 4t forOfRmefore it is

gﬁ\f)éxrgg] eé\(e%Gﬁé OTIQ% tﬁ%@dl g%/@'poagg un elr2 gegl}%pq?tpryssure The

Tieenainsg! $oliddis sssd ﬁﬂdieﬂw)ﬂtétlﬁére@SthL¥ Perwésq]el?i with water (2x
filtered over celite trate 1's

b e it_js
ﬁgﬂ%meﬁ he,REdaNie exliaelds siriedaves Naph©s anehtiiersaieent is removed in

S P S S GT3 el ppancne (305
l/ g as laepble\l?kre;:]logda@iﬁ(}ﬂ-l AR (CecIpl v erd3-2 y0r @OYAR 3.14.5%3 (m, 5H),
178816055 9R0.6%1 dtamatig? 16+ 6§ i) 2HL 0.95 (s, BH),

O]hex 3-yl)-ethanone (36.6 g) as a pale yellow oil.
1IH NVMR (CDCI 3: 8 2.83-2.70 (m 1H), 2.14-2.03 (m 5H),

1c)8To( ddsollition 16f 01-((18,38,5R)- 623=m;méthwaauéy01§[3(m]h%&03-yl) ethanone

1(3%5%@ %9%90@ g)% 2@6@ t L,g@ggpg[@% m-chloroperbenzoic acid (77 g,
10.891 2 evol$-itY IporgdAranane reé‘c’?loﬁ%lﬁu@ isOstfrfed Bt kt @7%% before it is

(700 nL) is added 70% m chl or oper benzoi ¢ aci d
M@I@dnwﬂb 0i 2\ Npax. tN@(alsl (1008 mle)ad'heo/vash solutien li§extracted back with
is ,washed with 0.2

b f
CHBA3BD byl il BBl ekt S5 et e, ana e

lmxh}erw ishrerdEMd 28308cud-)to filHRishoBBEMRE G 9 )
extracts are dried over I\/SSO4 and the da @@ e 2R)-6,6-dimethyl

8- T }lhexduy esder (37n8 gh ascepate mﬂodv on H NMR (CDCI3) 8 4.94

Pag 25 28 W P YT b SO e (65 39, 97845 (m. 20,

hePpts, 3H)= 033333H3H AH), 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

4 39160 b S |08 Sy BRI LSBT bt eser
\ABT 8520, NZZaﬁqmrholQ)rh €tHhairi(JOO 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 (18,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hexan-3-ol (23.9g) as a
pale yellow oil. "TH 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 CrO3 (50 g, 0.5
mol). The mixture is stired for 5 min before (18,38,5R)-6,6-dimethyl-
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evaporated to give
(1S, 3S,5R) -6, 6-di net hyl - bi cycl o?f%. 1. 0] hexan-3-o0l (23.9
g) as a pale yeIIOW0|I 1H NI\/R(CDCIS) 8 4 23
(he 87-1.70 (m 4H),
%d Q]ﬁex -§-ol @ﬂ;@ QSO 08Hmol) s sdded,, Stmpmg ig)comitinaed at rt for

AN ey UGS Bl I (o

mandbrﬁsheet WitI5236 agRH ( 5x8ﬂ 13:3) h(vlioW&a B A, WW—ICOs solution (80
PCT/ Egéoosl 00 %dqz 36 b| c cst 0] hexan-3-ol (11.5
© SEPFrated qrapavc Pk 2 i ipd @ves d¥rSQuaad the selveatris removed

SPBT T e SEFARETRby €54 e vt
(e)tsb—l NYIRf @DCMed Ry58s246 (a8 2MpHCEB.2sPl (i 9H)($@4 1.26 (m, 2H),

). Th eparated organic phase is dried over NaSO4
nhdj eSE@ @gﬁt(squ_l)r enoved 5 in vacuo to give (1

S, 5R) - 6, 6-di net hyl - bi cycl o[ 3. 1. 0] hexan-3-one as a pal e
yellow oil. 1H NWMR (CDCI3): 8 2.58-2.46 (m 2H),
2f)190 22 Blspemsiahi) of NaBM(&Y&@ng rﬁ5°/2|-d)|sper§to®9|r( $mn§ﬂz|) 0il, 20 mmol,

0,87 T f NaH (873
arBSapd it Hioghaatiar B NS Ahne (16 Mbkitaddeg fmethyl acetate
d(?_DZng? B0 irfifnot OT%%e%uéﬁEn‘%id??(%“E n(réri L5 hin q‘?dand a solution of

met h% acetate he suspen3| on 1's
sf1S Bd-Ggﬁydmethylrblayclbt?: hﬂﬂtexase?t aobedn.2# g, 10 mmol) in dioxane (5

(S4B SR RS AcSEP S ok e o

Ftingtleonts &bl r 1084 &jﬁ@ avigr £l r
np&a(lr?g wO_nt 9 cold 10%3 ag. citric gtf:l?nd 7-|s§]oqa‘rlljt.91| gﬂ& &éﬂaﬁ{e)d with DCM
a X

aclie) QF\QQFHC t@@tn89§ @@(V\@Shﬁqi wﬂthwa(bergatnnecl over MgSO, and
eé\'}é ét%dar‘?o ‘Pgée%tc {1{? d QI% 5%%cgtyp 6,6-dimethyl-

eva at ed to e cru racemc
SIR)Jy(ﬂobﬁciaOihexén&— dnaE(I‘Zhw g, bbﬁtﬂiﬂ@[ﬂﬁ)xén@i bQXa’i@iaa( 9@@0w liquid. "H

( n i oxane) as a dark yellow |iqui
rﬁ“’fﬁ?x@?@%& %% g‘g(fgd 6L = (Eé 1§.6=Hz, 3H), 2336 220 (m 1tt), 2 01 (s, 3H),
2134 & ’i{H S
15 ,(a T ?%W(Hr?\ *s 1 % (g3 ] 1%}ﬁ) % é’q?slol?g )
20 g) A mixture of the above yel | ow I|qU|d (1.66 g, 10

L nyl phos
P A e B B S Bty 1l 2 g imese, kishenyiphosphine (4.53
The17 rrhmbgr emﬁ(eweemt &mb oﬁﬁ%sf}ﬁti RTALAeA%0' 5/ 1 h. The
is stirre pent'ane.
mixture is concentrated and the remamlng 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 (19 g) as a
brownish oil. This material is used in the next step without further purification. LC-
MS: tg = 1.02 min.

rac-1-{(1a8,6aR)-2-Ethyl-1,1-dimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopro-
pa[a]pentalen-4-yl)-ethanone



pentane is decanted, the remai ning residue is once
nore treated with pentane. 25 The pentane fractions

wae@eoorstd ned and concentrated to | eave PCT/EP2005/007892
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rac- (1S, 5R)-2-[ 1- 37
chloro-eth-(E)-ylidene] -6, 6-di nethyl -bicycl o[ 3. 1. 0] hex

an-3-one (1.9 g) as a brownish oil. This material is
used in the next step without further purification.
LG Ms: tR = 1.02 nmin. 30 HaC

rac-1-((1aS, 5aR) - 2- Et hyl - 1¢ 1- di m 3.1, 1a, 5, 5a-tetrah
ydr o-3 Chi a-cycl opro- pa[ a]\pent alien- 4- yI) et hanone WO
2006/ 010544 PCT/ EP2005/ 0078 H3 "L-CH3 S O a)

A sol ution of
(1S, 5R) - 6, 6-di net hyl - bi cycl gf 3. 1. 0] hexan-3-one (2.0 g,
16. 1 mol , step f above) ©n THE (20 nlL) is treated

7 Th
vhl R doudd br (15N BleCaintetiil fley s BRI dn 3.0 (S8 16.1 mmol,
esfepl f zmcmm) ormaiHEF (%ﬂ)%tre@te&ﬁﬂntﬁ%'t)ert'—ﬁu@‘ﬂeﬂ@% 99 g, 17.7 mmol).
Sﬂ]r ggls contlnued at it for h. The m'xture is

Riown salytion s stirad alrt fes %D B Petore ietfuil gdopipnate (18.5 mL,
dﬂ@’f o tl?%‘ddea hgkﬁ@%ﬁ‘g'&“ﬁﬁf{é@% o for PR NPHe g‘é\%{ug? iy diluted with

bri ne, over e solvent I's ev
t d)O%eatweCl‘ma@c(dsnB I@)xtracted with dlethyl ether. The organic extract is washed

DB BilE Meq QR MDY and e Reflenkis.clammaticiio Bavaac-(1S.5R)-
—6 B%n%@hyl@‘b%{a @Q%%bo[sa @h&(’arﬁégyn(e d(2‘§§ _&) g Q)rO\ﬁ{n oil. LC-
H)/IS 1r 3. @emn(m+m H)18112<18 H NMR (EDTI: 5 E1264 @fd, J = 7.6, 20.0 Hz,

iR Ao pmeafif rﬂe?%ﬁ .@z- f S 6ol DRbyePo(m, 1ty has ¢, J = 7.6

anz33lane. 1(65543@7) 0.828Q in chloroform (145 L)
and CCl4 (5 tri phenyl phosphl ne 15 (41.8 g, 160

mmol ) is added. The resulting solution is stirred at

t66r))lc-rl; g]sgé%osp b ne&(si5§) éeﬁ d?]"ﬁ@r% b?@@'&d&@’%{ [31rqIhgxan-3-one

|(§4c317hg| B0edmal) if@hIdroford0(1i5NmLY RAdSOLK 8B hE), trlphenylphosphlne
porat gﬁ and the residue is suspend ded i n pent a

THd - $Hand BReMIQNUIE; 2fads d‘@c%ﬁ@kﬂ’gf?r(ﬁw@m@ Bliroeeh abﬁDyC for 75 min

ISSTHAES - h
pent ane. Se%ﬁgdﬁm §” pen %é@n%r( a% §bns ré&gl ) is added. Stirring
dar@frlﬂlan9deeaIa%°r(hlf@d30(Tnlreéﬂ/rfe solvaat (slevaporated and the residue is

R, 5S)-2-[1-chl propy

S EPEAt i PoTeer 518 RetipRe et i desanisdgfoms the brown oily
yreklde. Thk.residue is once more treated with pentane. The combinded pentane
fractions are carefully evaporated to leave crude (1 R,5S)-2-[1-chloro-propylidene]-

6,6-dimethyl-bicyclo[3.1.0]hexan-3-one (11.0 g) as a yellow oil.

c) To a  solution of  (1R,5S)-2-[1-chloro-propylidene]-6,6-dimethyl-
bicyclo[3.1.0Jhexan-3-one (11.0 g, 55.4 mmol) in THF (40 mL) a solution of ethyl-
2-mercaptoacetate (9.6 mL, 87.2 mmol) in a freshly prepared solution of Na (3.9 ¢,
170 mmol) in ethanol (95 mL) is added at 30°C. The reaction mixture is stirred at
30°C for 2 h before it is diluted with EA and washed with 1 N aq. NaOH and brine.
The organic extracts are dried over Na,SO, and the solvent is removed in vacuo.

The resulting brown oil (9.66 g) is dissolved in ethanol (365 mL) and diluted with 1



c) To a solution of
(1R, 5S)-2-[1-chl oro-propyl i dene] - 6, 6-di net hyl -

whr@golesi8. 1. 0] hexan- 3-one (11.0 g, 55.4 mmol ) PCERES/007892
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(40 nL) a solution of ethyl- 25j@-mercaptoacetate (9.6
m., 87.2 nmmol) in a freshly prepared solution of Na
(3.9 g, 170 mml) in ethanol (95 n) is added at 30C.

T[st react i ' t)urels stirred at 30C for 2 h before

i tY Pg- @ﬁmf@qﬁ“ mﬁ{ h The naixkiredss Fribixgd fer 1 hnbefgre Nlmrgmm solvent is
br.

t E%r‘ﬂg\élec\j/ lﬁyaggaﬁgm Zﬁét{eﬂ%% f’ﬂfé?egﬂqfﬁgn&“{ﬁ{é fﬁﬁ%gqg %racted twice
oMith(dietg! gther.sTht sxiniekhyenisedtactdd H385with-1) Nad LIOH and brine.

diluted with | WD 2006/ 010544 PCT/ EP2005/007892 38 N
HJ he| 3@ xS RIS aCfﬁhfée%W A% f 9{ (i PlixEe prcipitate that formes is

b%%c&eé hﬁanélﬁWitﬁ ﬁﬂlbv\/gat%ﬁ%? gba df%%l de$(ﬂ %I'g vacuum to

mat eri al filtere € 1S xrac
t @ivee W t h di etrhy+(138rme) ZFbthybn dadinesth@lyt a j5s5a-tetrahydro-3-thia-

cEr BRI AaS Nl s st e et S & beige ervstals. From the
phegamms tv&?ésfhlﬁdsab é@édﬁ%ﬁ chép 289! hewd %Qaaeﬁ\@ﬁ%%rv\é\krboratlon of the

wat er foll owed by hexane, and dri'ed un vac
t éolvgnt/éQMS (ta =28 99aR)n, IMetl Fy+ 287 24" Hel R <<1Dﬂ3l3) 0 3.00 (dd, J =

cy% 5@ %E@ﬁ 3]% 2 f%k@@nc%)oéx% 186,6nd23. 52§)(t.ak= 7.0 Hz, 3H),

beéi1pe(scBMSI@AYS. Sﬁ;w)mthe hexane washi ngs a second
crop (2.37 g) is obtained after evaporation of the
solvent; LCMS: tR =0.99 mn, [Ml]+ = 237.24, 1H NMR

. . = 9 9,3 I} .
(@gfl)gﬁ %I% idn Q)g}_ésg(aiaéééﬁ%égfpx{ 1 % e'ﬂ%)ﬂg J{% 5 ,op-tetrahydro-3-thia-
I—lzycl&ibpa[a]pérﬁa(@e BEhrb Ry atwl, (539'09 26)0 Fém8l) SRdithPNether (420

%3@?“2@& W+ 1.6 M &Oﬁvétoﬁyun diethy! stiwy) isaddey dtat.3 e mixture is

l éinrré‘d’ ‘é{ ﬁ%?@@ dﬁ\] ng(ﬁ‘% %{Z{%{S{?&Télf M%Lefﬁgé%ﬂ)(s%a%{ed Stirring is

1C@thu©dl attntcﬁw il rh. dl’l’tet hwktua isepgured ardd dek/akater theTbﬁganlc layer is
n befare anot he

YRR TR ke
CTR& isBlvedlt Rt rehioveldr inlvdbuo TR HXErUkE frédLg:g% %ﬁrlﬁ&ﬁ %y CC on silica

ice/water, the organic |layer is sep
wiglhetiting a‘d{'th NesorneridAbPilngo give edc-dviétaSiaBsR)2-ethgll-1,1-dimethyl-

fjl aRi5Y ;
c? J%ZJ g?(’g Iré%pthﬁquyé@o@ﬁ e%rﬁé n F‘?é‘g e}lgan th (.7 g) as a pale
eyeuomn@n \MG MS]&ps&aneEmm H\/IHJ] & 735 8 ACHINMR SDCl,): § 2.98 (dd, J =

a5 @; éﬁ&@ir AhY).d? 8322. ?ﬂ.(m e%l Bmoo@a[Bhﬂ)pér%m 8- (m ;ma) d4.27 (t, J =
347 N |: LC MS:
W%?“’f%” IR BB DENE ol R Ccocisy: 6 2. 98 (dd.

= 5.9, 18.8 Hz, 1H), 2.83-2.70 (m 3H), 2.40 (s,
3@( 19#187(m 2H), 1.27 (t, J =

&—CHj

To a  solution of (1aS,5aR)—1,1,2—trimethyl-1,1a,5,5a-tetrahydro-3~thia-

cyclopropala]pentalene-4-carboxylic acid (Compound of Structure 1) (4.0 mg,



WQ 1a&0HER) - 1,

10

15

20

7.6 Hz, 3H), 1.12 (s, 3H), 0.71 (s, 3H). 25 Exanple |

H3CI H3C CH3 S O NHTo a solution of .
1,2-trinethyl-1,1a, 5, 5a-tetrahydr BEBEP100&007892

cycl opropa[ a] pent al ene- 4- car bo ic acid (Conpound of

Structure 1) (4.0 ng, WO 2006/ 010544 PCT/ EP2005/ 007892

39 0.018 muol), TBTU(71rrg 0. 022 mmol ) and

, 0.065 nmmol) in DV

ého\él -di i sopropyl am ne

(8:58 Ql)s E@ﬁéd@ S"BQUQFQB?IQ BIMQ) r@dh@&vl-desm?rblawalmme (8.4 mg,
r

P Tol m BRETES ol s s Sollsby v Z Bt Beadupmine (3.3

tmgom)rﬁ)ﬂ mahok)nn lIyMEr(@lcQ b}l CheVihelireXis edifovedy &Pstand at rt for 1 h
particle size, gradient: 20 to

Sﬁe Oke & '8n$ttyh4‘?¢t@d tq Wtfl@ﬁtl%rbb’apr@pn@'l > §Wajat Xterra Prep. RpC18,

gﬂg‘) gﬁ?fzﬁl'r@tﬁ% %q; ﬁ?ac%e_ﬁfszg 10,95% acetonitrile in water containing

tGIEx"/ah;yadrmBrdrﬁUrﬁ mmbﬂaéppﬁ{l@]gmt S'a@@aﬂ)—w@@mbtrﬁ/l 1,1a,5,5a-
aci.d 2- OXY- am de (4. as a col ourless

|§%f&|'i‘b/1j'i°s§ﬂféla welqmopalalpsnialglseﬁﬂ;;gr pxplic] +  agiR. 12. 2-methoxy-
19ergiy§mfd% @gﬁ@ e{éi”% ﬁid%n??s fyoPhilsald. LCLMS: t = 1.08 min, (M+1]* =

a342.8a-t et r ahydr o- 3- th| a-cycl opropa[ a] pent al ene-4-
carboxylic acid 2, 4-di met hoxy-benzyl am de (4.9 ng) is
obtai ned as a colourless 15 lyophilisate starting from
(Exampha® -1, 1, 2-trimethyl -

a, 5, ba-tetrahydro- 3-thi a- _ _
cycl opropa[ a] pent al ene- 4- car bb'x%éﬁ acid (Conmpound of
Structure 1) (4.4 ny, HC oy 0

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 2,4-dimethoxy-benzylamide (4.9 mg) is obtained as a colourless
lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid (Compound of Structure 1) (4.4 mg,
0.020 mmol) and 2,4-dimethoxy benzylamine (4.0 mg, 0.024 mmol) following the
procedure given in Example 1. LC-MS: tg = 1.08 min, [M+1]* = 372.18.

Example 3

(1aS,5aR)-1,1,2-Trimethyl-1 ,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-ethoxy-2-methoxy-benzylamide (13.3 mg) is obtained as a
colourless  lyophilisate  starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
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0.020 mml ) and 2, 4-di net hoxy benzyl amine (4.0 nyg,
0.024 mmol) followng the procedure given in Exanple

wWQ2006@1098+ tR = 1.08 mn, [M1l]+ = 372.18. 20 BEXEHEP1065/@)7892

H3C H3C "alL~, CH3 Yz. O O H 4oL
aS, 5aR)-1,1, 2-Tri met hyI
a, 5, ba- tetrahydro 3-thia- cycl opr opa[ a] pent al ene- 4-
car b%M cid 4-ethoxy-2-nmethoxy-benzyl am de (13.3
¥UEh géﬁﬁe@c@f@pa@ eoireee<-¢arbphylic sagedst aGdmiound  of

2%%%5'105155 a@&% Eéﬁzao?/ ’g'ﬁko'ioéﬁ%t P ae%h‘\% 2-methoxy-benzylamine

hlyydiroel@lotlde a(:l 2ycingp 0 G53[ ratrsNfobeiiey Hwecﬁrfob@duﬂe' vas 'mj Example 1.
q Structure 1% (1122rrg, 0. 055 mml) and
45&1% Et"z m& MekyMidh 73 P8BilRe  hydrochl oride (12.0

ng, 0.055 mmol) follow ng the procedure given in
Exanple 1. LCMs: tR=1.10 mn, [M1]+ = 386.15. 5
ERsapipde 4 H3C HSC,,,tLCHS SH (1

aS, 5aR)-1,1, 2-Tri nmet hyl -

a, 5, ba- tetrahydro 3-thia- cycl opr%\gq{,_@] pent al ene- 4-
carboxylic acid 2-nethyl -Beqzylals de (4.5 ng) is

obt ai ned as a col ourl ess 10 ilisate starting from
(laS, 5aR) - 112tr|rrethyl , Sa-tetrahydro-3-thia-

Structure 1) (4.0 ng, O. 01
2- et hyl benzyl am ne (2.7 ng, 0H022 p» I) fol | owi ng the

RS S 1 G Amel i - s rRbES OB Ehieryciopropalajpentalene-4-
carboxylic acid 2methy| -benzylamide (4.5 mg) is obtained as a colourless
lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid (Compound of Structure 1) (4.0 mg,
0.018 mmol) and 2-methylbenzylamine (2.7 mg, 0.022 mmol) following the
procedure given in Example 1. LC-MS: tgr = 1.09 min, [M+1]" = 326.07.

Example 5

0" °N
H
O/\E/\OH
OH

a) To a suspension of LiAlHs (1.51 g, 39.8 mmol) in diethyl ether (40 mL) a
solution of 4-hydroxy-3,5-dimethylbenzonitrile (4.89 g, 33.2 mmol) in diethyl ether
(20 mL) and THF (10 mL) is added dropwise at rt. The mixture is stirred at rt for 22
h before it is cooled with an ice-bath and carefully treated with water (10 mL),
acidified with 25% aq. HCI and diluted with water (30 mL). The mixture is extracted
with diethyl ether. The etheral extract is discarded. The aqeous phase is basified
to pH~8 by adding solid NaHCOs, saturated with NaCl, and extracted with diethyl
ether followed by EA. The combined organic extracts are dried over MgSO4 and



SOHO' ~OH OH a) To a suspension of LiAIH4 (1.51
g, 39.8 mol) in diethyl ether (40 nL) a solution of

wa20vp01isxy - 3, 5- di net hyl benzonitrile (4.89 g, 3BCREPRI005/)07892
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in diethyl ether (20 mi) and THE (10 ni) is added

dropwi se at rt. The m xture is stirred at rt for 22 20

h before it is cooled with an ice-bath and carefully

treated t{h water (10 ni) acidified with 25% aq

F@Vaﬁ?lr@%\g %ﬂ%ﬁy%tamm@ﬂ@thx@wmmethvhehmcdt(dr%O |gé as a solid. LC-

e hrdk o ) er. The etheral extract is
dﬂ%gﬁﬁﬁ%“%'h @us p agg is basified to pH 8 by

addi ng solid NaHCGS saturated with NaCI and
her_ f ol | owed

B A e stfine. oty addSSHERId "é’d’i”mﬁéhylﬁg%@ S tbydro-3-thia-
iggﬂbﬁ%fﬂ%% ieaP RO facid 67 1RG0 6 ol SHEU (106 mo,

L(I 33VBIMbIR and0 efiyl-diisoprbMiainine (15@ F;L9 0.6 Anfs) W IDMF (2 mL) is
( ?5@”@%@ stengl gt it fordd min. A solutionsef. 4~@mla¢m@tfwl—2ﬁ firaethyl-phenol

g(%mﬂwﬁ{@lﬁﬁ?%@fggB%gfé%ﬁ%gi é:ndaﬁ”!? drd® allowed to stand

eahyti fod Bi hsld}n‘temhbaaﬂdltear( gﬁ@rﬂmc @cf:ISS(OrlﬁgnﬂL) the Rﬂkffr'uré % separated by
owe stan t for mn, A sol

oHPECm i oot RFPI. o- ATASEATD: bhereMets. 5. ga-ranydro-3-thia-

n’ﬁ?&lbpﬂoﬁa%erﬁt@le’?ne”i—cbrbé(yﬁ’@deé’ol@ndﬂﬂyﬁtrc??fﬁ g dﬁﬁ{r{e?fhyl benzylamide

wed to stand at rt for 3 h. Afte
f 61GR @oher @ qaowlass-gil. { KeMS: 1t 8r1e03 misdparidt e®56y23.0
HPLC to afford (1 aS,5aR)-1,1,2-trinethyl-1,1
a, 5, ba-tetrahydro- 3-thi a-

Cyr| O ORal sbieishal ene-(4aSBaRyyd DariRBili-1.1a,5 Satetranyd i
4-hydr oxy- 3, 5- dj met hyl -(benzylpgm de ’g’ a-tetrahydro-3-thia

cBY er@g@]mrptale@@ Jrsarkorylc acigxt- Fry(ﬂf(oxympme:thglsbelzzajlamlde (8.9

gl 0,8 Al 37 Poropanal (1 ) is added,? MATANRQH (PG UL, Nal (1
1B1gCy@200Drmn&il)a]aﬁdnﬁsgkﬁﬁﬁloﬁo-?&fﬁmvéy’( ch,@;cgg K 19, 0.1 mmol). The

am de

4 roxy- 3, 5-.di net g benz
nfﬁ% iX%srléﬁéﬁ?ée te 94 an@ saals@@ for R ladpefoigGi is cooled to rt.

(I*Qﬁ)mle) %‘?((k)) 2§) 37(1) ane ng@ n@”m(e)ﬂ@e[%‘ﬁon mgtﬂrenﬁoﬁ?par%eéj by prep.

r HEd:ﬂ on woxt ur glves heeéi@%l 593)-90’[}2€tnnheﬂ’(wkle’ra SQTa @trﬁhydro 3-thia-
re it aci d

S ool AR tA BREC Bt o B0L s gl S8 Byglsy Propoxy)-3,5-
dlmethyl -benzylamide (3.7 mg) as a colourless lyophilisate. LC-MS: tg = 0.94 min,
[M+1]" = 430.27.

Example 6

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 4-((R)-2,3-dihydroxy-propoxy)-3,5-dimethyl-benzylamide (3.1 mg)



20 HPLC to give

(laS,5aR)-1,1,2-trinethyl-1,1a,5, 5a-tetrahydro-3-thia-

we ywboprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
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4- ((S) -2, 3-di hydr oxy- pr opoxy) - 35H-

di met hyl - benzyl am de (3.7 ng) as a col ourless
| yophilisate. LCGMsS: tR =0.94 mn, [M1l]+ = 430.27.

5 %%@%ﬂe f%zlé? ﬁ%l%’ﬁ@%ﬁ’ ]yf}oéh‘lgg{?é st%rtii_lngOIfFogn_l (1%,5a(lRl)-1,1,2-trimethyl-
,15|a5515bqbfrany&b%~ thid 2y AopisaRpRAIHLEREA SR “acid  4-hydroxy-

car boxyl ic acid
s a1t e B oo e Caaimiae B stopitieand (R)-o-
2006/.01 P i's
(gtP@f‘ﬂg?fp\a% Pgo‘F'B' ?ﬁai Mgy hihi Ml O'EQV\HP%WQ pragedune given in
aSxamBle 3, s]teﬁﬂ LOopIshyl = 01941mm [M+1[] = 430.27.
a, 5, 5a-t et rahydro- 3-t hi a- cycl opropaf a] pent al’ ene-4-carb
oxylic acid 4-hydroxy- 3,5-dinethyl-benzylam de (8.9
Exanple 5, step b) and (R)-3- _

E‘Ef(oré)propanelzmol (11.1 nmg, 0.1 mmol) follow ng
the procedure given in 5 By le 5, step c. LCM: tR

0.94 min, [M1]+ =430. 27, le 7 H3C H3C CH3 S
OHO~O—IO—|a)Aso h of
(laS,5aR) -1, 1, 2-trinmethlyl 21/l a, 5, 5a-tetrahydro-3-thia
10 cycl opropa[ a] pent al eng- 4- caloooxyl ic acid (78 ng,
0.35 nmmol ), TBTU (124 O~ mmol ) and
et hyl di i sopr opyl am ne p4 mmol ) in DMF (1.5
m-) is allowed to stand at pa before a
soI ution of 4-am nonet hyl - 3- net hoxy @h]enol (73 ng,

4- hydr oxy- 2- net hox
39 Wml soRtiGR2" €8 ed St ‘?‘[até 88R§ ' O1nb tnm%ﬂ]y? 1y1a 5,5a-~ tetraxydro 3-thia-
cyclopropa[a]pentalene-4-carboxyllc acid (78 mg, 0.35 mmol), TBTU (124 mg,
0.39 mmol) and ethyldiisopropylamine (264 pL, 1.54 mmol) in DMF (1.5 mL) is

allowed to stand at rt for 10 min before a solution of 4-aminomethyl-3-methoxy-
phenol (73 mg, 0.39 mmol, prepared starting from 4-hydroxy-2-methoxy-
benzaldehyde in analogy to literature procedures: J. Org. Chem. 53 (1988), 1064-
1071, J. Chem. Soc. Perkin Trans. 1, 1992, 1709-1719) and ethyl-diisopropyl-
amine (64 plL, 0.39 mmol) in DMF (0.75 mL) is added. The reaction mixture is
allowed to stand for 3 h before it is separated by prep. HPLC. This yields
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-hydroxy-2-methoxy-benzylamide (105 mg) as a colourless
lyophilisate. LC-MS: tg = 0.99 min, [M+1]" = 358.13.

b) (1a§,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-
4-carboxylic acid 4~((8)-2,3-dihydroxy-propoxy)-2-methoxy-benzylamide (5.8 mg)
is obtained as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro—3-thia—cyclopropa[a]pentalene-4-carboxylic acid 4-hydroxy-2-
methoxy-benzylamide (10.0 mg, 0.028 mmol) and (8)-3-chloro-propane-1,2-diol
(12.4 mg, 0.11 mmol) following the procedure given in Example 5, step c. LC-MS:
tr = 0.92 min, [M+1]" = 432.14; 'H NMR (CDCls): 8 7.20 (d, J = 8.2 Hz, 1H), 6.49
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et hyl - di i sopropyl - anmine (64 L,49.39 mmol) in DV
(0.75 m-) is added. The reaction mxture is allowed
to stand for 3 h before it is separated by prep HPLC.

Tl e e b, 35 AR 45350 B HRa ) o6 &l lond-=15.6 Hz, 1H), 4.47
np o0 Hargt, 4108 1, A DR OO T BB 3By, 3.75 (e,

rﬁsrmqu:rrssagmddb)J:(as 17.6 Hz, 1H), 2.69 (d, J = 17.6 Hz, 1H), 2.35

SR BT 2bos i e 0 e 2 o] &, B ATl 3H).

4- carboxylic acid

4- ((S) 2, 3- di hydr oxy- propoxy) - 2- net hoxy- benzyl anm de

( xam1@98 is obtained as a col ourless Iyophilisate
starting from (1aS, 5aR)-1, %trlrrethyl 25 1,1

a, 5, Sa-tetrahydro-3-this- cyé \/opuqeopa[ a] pent al ene- 4- carb
oxylic acid 4- hydrox;}"—3 - - Roxy- benzyl ami de (10.0 rrg,
0.028 mmol ) and (S)- 3- cT propane-1,2-diol (12.4

ng, 0.11 nmol) foll ow he proatedure given in
Exanple 5, step c. LC M 92 mn, [M1]+ =
432.14; 1H NWVR (CDCI 3)08N. , :82Hz 1H)
6.49 WD 2006/ 010544 PCT/ E OO J =23
Hz, 1 H, 6.43 (dd, J = 2.3, 8.2 616(tbr
J =56 Hz, 1 H, 4.47 (d, J:59I—9H2H) 4.15-4. 06

(masng) 4,105-T4ingahylm, 12 5H)a-te3raahz/d(css tBrH)cyo%g?éBé[@%erﬂalene 4-

I_Barbgiqgg ?cad}_% (1_2{])#@ mﬁjrmi;; pﬁopogy)gg metboxg—henzgamgje( 4.6 mgq) is
debtaiHé)d Efg %h:@alo%ﬁle%@ lyagpllrrse]iel%ta(rgn%sr'%m 98@?&%5@38&1 ,f -trimethyl-
151ga’i;@a-ietr[aIfg/df(pﬁﬁlﬁnaquclc_]_pmpa[a]ﬁentalene-4 carboxylrc acid 4 -hydroxy-2-

caron ™ C‘%g%rrﬁdé'lllﬁ OCI% 8%58'0%%1 %ex%trr?plgn/ step a) and (R)-3-chloro-

4pr(ob§b1e21,,2:dthl hy2oig; 0 PP IOl ZolRiRG e *p%k?édﬁé" N in Example

10 obtained as a col ourle oph
(& ustep RyLETMS e BRI B daery

Example 9

HeC
"L cH,

TN
H
O/Y\OH

OH
a) A solution of (1a$,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid (111 mg, 0.50 mmol), TBTU (177 mg,
0.55 mmol) and ethyl-diisopropylamine (282 pL, 1.65 mmol) in DMF (15 mL) is

allowed to stand at rt for 20 min. A solution of 4-aminomethyl-2-methyl-phenol

hydrochloride (96 mg, 0.55 mmol) and ethyl-diisopropylamine (94 pL, 0.55 mmol)
in DMF (1.5 mL) is added and the mixture is allowed to stand at rt for 3 h. After the



1,1
a, 5, ba-tetrahydro-3-thia-cycl opropal a] pent al ene-4-carb
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0.028 mmol, Exanple 7, step a) d (R -3-chloro-

propane-1, 2-diol (12.4 ng, 0.11 ) follow ng the

procedure given in Exanple 5, step c. LGMS: tR =

0.92 mn, g(l\/Hrl]+ =432.18. 15 Exanple 9 HBC C H3IC H3 S
oafdition ¢f farntis acic0.2xymlA, b umixdureots separated by HPLC to afford

A, L Y AR S AR s e
mratt)quﬂ'cBﬁbid( 4%X/d@<y—$%&hﬁ5oéﬁf¥|a)mlaéd(86 mlg) as a C?|OUI’|€SS oil. LC-

e I-d|| prop amne 282L
n}\/lg I"&:'We tH st rt for 20 mn. A solution

am nomet hyl - 2- et hyl - phenol hydrochl ori de (96
ny, O 55 nmol ) and et hyl -diisopropylamne (94 L, 0.55

mhpl X1a$ |5aEI)AZI ’(2 Himthyl-$, 1a§316al-t@tlﬁéh;1dﬂ6—30ﬂh1€—§y&oﬂ)l%pa [a]pentalene-

[ St t f h. Aft th
G608 A by PranoBci-1eth Gereemide (1.9 mg) is
g@}pgarlr({jé& (2alsmé9 c:é)tl L Ié@sxﬁ)}érpﬁlllhétetsﬁs??ﬁ @beﬂow é%‘é’é%aﬁ% 1,1,2-trimethyl-
5& Teed, EaﬂytﬂaI@ydiotmtlm«:yclbpmpaim]bemamma&eaﬂa&yl|c acid 4-hydroxy-3-

e icgty BlGe &7 & Bl i lang 833%%«?%@9%3 2-diol (10.2
3#@} D709 B nimolf ﬂol@ﬁn&?ﬁ)a éﬁol:eauﬂa i%f\ 'E‘xérn;qle 5, step . LC-MS: tg =

5a-tetrahydro-3-thia-cyclopr pent
40(9§r AHyIM &1 1ati4d 6.2
4-((S) -2, 3-di hydr oxy propoxy) - 3- net hyl - benzyl am de
(1.9 ng) is obtained as a colourless Iyophilisate
sEzamplg 10r om ( 1aS, 5aR) - 1, 1, 2-trimethyl- 1,1
a, 5, ba-tetrahydro-3-thia-c opr opal a] pent al ene-4-carb
oxylic acid 4-hydroxy-3 10 (Ig];(l -benzyl am de (7.8 ny,
0.023 mml) and (S)- 8s¢hl or« -propane 1,2-diol (10.2
ng, 0.092 mmol) follow pr ocedure given in
Exanple 5, step c. LG

,f,

OH
OH

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-~((R)-2,3-dihydroxy-propoxy)-3-methyl-benzylamide (2.4 mg) is
obtained as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-2-
methoxy-benzylamide (7.8 mg, 0.023 mmol, Example 9, step a) and (R)-3-chloro-
propane-1,2-diol (10.2 mg, 0.092 mmol) following the procedure given in Example
5, step ¢. LC-MS: tg = 0.93 min, [M+1]" = 416.30.

Example 11



0.93 min, [M1 ]+ = 416.25. Exanple 10 H3C Hie ~L-CH3
SO--~0H 15 OH (1 aS 5aR)-1,1,2-Trimethyl -

w@2®sPms8et r ahydr o- 3-t hi a- cycl opr opa[ a] pent al eP€F/£P2005/007892
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carboxylic acid 45 _

4- ((R) - 2, 3- di hydr oxy- propoxy) - 3- net hyl - benzyl am de

(2.4 ng) is obtained as a colourless |Iyophilisate

starting from (1aS, 5aR)-1, -trimethyl- 1,1

a, 5, ba-tetrahydro- 3-thia-cy \Q@lqopa[ a] pent al ene-4-carb

oxylic acid 4-hydroxys@2 20 - :_thoxy benzyl am de (7.8

nmg, 0.023 mmol, Exanpl e/ ep a) and (R)-3-chloro-

propane-1, 2-di ol (10.2 7 092 nmol ) follow ng the

procedure given in Exanple 5, st e‘gl . LGMs: tR =

0.93 min, [Ml ]+ = 41673 11 WD 2006/ 010544

PCT/ EP2005/ 007892 45 H3CH H3 /\/QI OHNI /

O-'"-~OH OH a) A solution of L

(laS,5aR)-1,1,2-trinethyl-1, 1a, 5, 5a- t@Hrahydro 3-thia-

cu)c: ;mr gg%ﬁl(tgggt abﬁneaﬂa%éhwi by dﬁfétW (242 58 tefraRQdro-3-thia-

mol ),

e@mprepa%rpﬁrﬁpl@nafﬁ parboxgic apld1(16151 mg;l(_) 5DrrRDMB| (mru (177 mg,
ta. stand at n SO

o755 Bl redrvtRp Rty oo e Syl o il BOAF (15 mL) is

nallovisdh %o rmha a@r}tj f@rt byl miH. 'Aoé%ﬂﬁtﬁ’é(ﬁ Y NG r?ci}né‘rhyPZ RRloro-phenol

nmmol) in DVF (1 m-) is added and the m

afwdmeldoﬂde ﬁ%mgato 55 nnool) and. etwucmeopmylamidet(gmawb .55 mmol)

@r[gq.llfo(qg’% mL IS addec} and t rhe m|x wer% ellll%wsé%pt%rsatl;nec?at rt for 3 h. After the
addition of formic acid (0.2 mL), the mixture is separated by HPLC to afford
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala)pentalene-4-
carboxylic acid 4-hydroxy-3-chloro-benzylamide (114 mg) as a colourless oil. LC-
MS: tg = 1.00 min, [M+1]" = 362.14.

b) (1aS,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalajpentalene-
4-carboxylic acid 4~((S)-2,3-dihydroxy-propoxy)-3-chloro-benzylamide (1.5 mg) is
obtained as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-
1 ,1a,5,5a—tetrahydro-3-thia—cyclopropa[a]pentalene-4—carboxylic acid 4-hydroxy-3-
chloro-benzylamide (8.3 mg, 0.023 mmol) and (S)-3-chloro-propane-1,2-diol (10.2
mg, 0.092 mmol) following the procedure given in Example 5, step c. LC-MS: tg =
0.94 min, [M+1]" = 436.20.

Example 12

HqeC
-CHs

O m/\(;[Cl
0"y oH

OH



(1 aS, 5aR)-1,1,2-trinethyl-1,1 a, 5,
5a-tetrahydro-3-this-cycl opropal a] pental ene-4 10

W@ 20060x0544 ¢ aci d 4- hydr oxy- 3-chl or o- benzyl am deCT/LR2005/007892
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as a colourless oil. LG ~tR=1.00 mn, [M1]+
= 362.14. b) (1 aS,5aR)-1,1, 2-Tri et hyl -
a 5, ba- tetrahydro 3-thi a-cycl opropal a] pent al ene-

AERESEY S Lo S sesty- bi e geia fetwroprasdhissausiantepelslpentalenc-4-
gégr?p il 1%id 16(RPLELBRG AR A SRbOULE RO LRRBILITA T1.6 mg) s

1ohtajredsast et mlmdiees sryophmsagecIsmnm@afrailime(m%slsgm =144 @-trimethyl-
o B S i Sy e onHIom b carbasloion 4-hycroxy-3
(dllom- bé@zylé}n%z(a@%é 6@?5%&9 E‘J?%ngfz?o??dé‘tfeﬂﬁﬁ/%q@) 3-chloro-

in Exanpl e 5, step c.
A3®pADEe- 12@—d@de(ﬂf312emg20ml mmdB)O‘cﬂbwﬁigStheSperedmngWerﬁ in Example

5%%%39*@%%0%2/ WB““ PNATP2998/.007892 46 (1 aS,

a, 5, ba-t etrahydro- 3-thi a- cycl opr opa[ a] pent al ene- 4-
car boxylic acid _
4Example 18- di hydr oxy- pr opoxy) - 3- chl or o- benzy! ani de
(1.6 ng) is obtained as aygol ourl ess Iyophilisate
starting from (1 aS, ) - 11L23H3r|rrethyl 1,1

a, 5, ba-t et rahydr o- 3- t fifa- opropal a] pent al ene-4-carb
oxylic acid 4-hydroxy- | or o- benzyl am de (8.3 ny,
0.023 mml, Exanple 117~gtep afiand (R)-3-chloro-
propane-1, 2-diol (10.2 , Q.0 nol ) follow ng the
procedure given in Exaﬁpl‘g ep c. LGCMS: tR =
0.94 mn, [M1l]+ = 436.19. Ex A3 ARG, H3C ,, 14
- O3 OH

a) A solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid (111 mg, 0.50 mmol), TBTU (177 mg,
0.55 mmol) and ethyl-diisopropylamine (282 ul, 1.65 mmol) in DMF (15 mL) is
allowed to stand at rt for 20 min. A solution of 4-aminomethyl-3-chloro-phenol
hydrochloride (104 mg, 0.55 mmol) and ethyl-diisopropylamine (94 pL, 0.55 mmol)
in DMF (1.5 mL) is added and the mixture is allowed to stand at rt for 3 h. After the
addition of formic acid (0.2 mL), the mixture is separated by HPLC to afford
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-hydroxy-2-chloro-benzylamide (51 mg) as a colourless oil. LC-
MS: tr = 1.01 min, [M+1]" = 362.13.

b) (1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-
4-carboxylic acid 4~((S)-2,3-dihydroxy-propoxy)-2-chloro-benzylamide (1.6 mg) is
obtained as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyi-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-2-
chloro-benzylamide (8.3 mg, 0.023 mmol) and (8)-3-chloro-propane-1,2-diol (10.2
mg, 0.092 mmol) following the procedure given in Example 5, step ¢. LC-MS: tg =
0.95 min, [M+1]" = 436.19.



SCl HO-~OH 10 OH a) A solution of (1
aS,5aR)-1,1,2-trinethyl-1,1 a, 5, 5a-tetrahydro-3-thia-
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mml ), TBTU (177 nmg, 0.55 mml4)7 and
et hyl - di i sopropyl anmne (282 L, 1.65 nmol) in DVF (15
m) is allowed to stand at rt for 20 mn. A solution
of 4-am nonet hyl - 3-chl or o- phenol 15 hydrochl ori de (104
nmg, 0.55 nmmol) and ethyl-diisopropylanmine (94 L, 0.55
n'ggg}n n|4DI\/F (1.5 nL) is added and the mxture is
8WHU°'S stand at rt for 3 h. After the addition of
formc acid (0.2 nL), the rHs&ture is separated by HPLC
to afford (1 aS, 5aR,d, 1, 25 Lr thyI
a, 5, Sa-tetrahydro- 3- t hi  opr opal a] pent al ene- 4-
carboxylic acid 4-hydr chl or o- benzyl am de (51 ny)

y_

asacolourless oil. LG Y20 I\/ISC'tR—lol mn [ Mr1] +
= 362.13. b) (1 aS, S5aR)yAws met hyl -

a, 5, Sa-tetrahydro- 3- th| a- cycl opr opa[ a] pent aI ene-

4- carboxylic acid @) OH

4-((S) -2, 3-di hydr oxy pr opoxy) - 2- chl or gnbenzyl am de

(%Ta?r%t B%é)'i S ' Ial hqgmr’a ﬁg“getff#]rl es?{g},"}éz%'oioagggﬁl]pentalene-4-
AcarteR ﬁcetafcﬂﬁw«m&wirﬁrd@d@ ORBRAL AL ARG @Je?aﬂaﬂﬂg@r@ 5 mg) is

I|c acid 4- ¥ y- 2- I"or o- benzy

Eathols) camd qtsbess Jmlpbrlpatﬁ barting 1frgnu|(daS(M)21,1 2-trimethyl-

0 SR 1 2 8 RGN i s >
4amoﬂc9bem|&ﬁ% (BL®514§ 6’@12/35432:@512%%2134&@5@%@& €R)-3-chloro-

- 14 H3C

L-CH3 S C
propane- 1 ,2-diol (10.2 mg, 0.092 mmol) followmg the procedure given in Example
5, step ¢. LC-MS: tg = 0.95 min, [M+1]" = 436.17.

Example 15

HaC
..m\\sl/C Ha i

N
H/\O\
0 ™>N"N0

OoH H
a) A solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid (111 mg, 0.50 mmol), TBTU (177 mg,
0.55 mmol) and ethyl-diisopropylamine (282 ulL, 1.65 mmol) in DMF (15 mL) is

allowed to stand at rt for 20 min. A solution of 4-aminomethyl-phenol hydrochloride
(88 mg, 0.55 mmol) and ethyl-diisopropylamine (94 pL, 0.55 mmol) in DMF (1.5
mL) is added and the mixture is allowed to stand at rt for 3 h. After the addition of
formic acid (0.2 mL), the mixture is separated by HPLC to afford (1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropafalpentalene-4-carboxylic acid 4-
hydroxy-benzylamide (45 mg) as a colourless oil. LC-MS: tr = 0.96 min, [M+1]" =
328.17.



OH (1 asS,5aR)-1,1,2-Trinmethyl-1,1 a, 5,
5a-tetrahydro-3-this-cycl opropa[ a] pental ene-4 5
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4- ((R) -2, 3-di hydr oxy- propoxy) - 4ghl or o- benzyl am de
(1.5 ng) is obtained as a colourless Iyophilisate
starting from(laS,5aR)-1,1,2-trinmethyl- 1,1

a, 5, ba-tetrahydro- 3-thi a-cycl opropa[ a] pent al ene-4-carb
oxylic acid 4-hydroxy-2- chloro-benzyl am de (8.3 ny,

0102 t - shl -
OL§2H1 295 1 15 BB oopatirtaens
p# exasbioxydicgicia m-((8)-Bxaadiblyéroxyproposy)arerzy ldntid g2, 1 ﬁﬁgz is obtained

0,95 mn, [M1]+ = 436.17, Exanple 15 H3C H3C CH3
H®) g~6nloahe§§ L'}’Oﬁ\h'g%"ﬁﬁt slartng nf?om (1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-

( ﬂé!l%lﬁ/laF@-Bjthib-i%&cﬁﬁrﬁﬁ%\ﬂé}’ﬂeﬂtaléﬁe%b-éé‘rb?o%ﬁca?%ig Ezg-fﬁd r‘r?ggf-%'enzylamide

15 cycl opr oioa[ pent al ene-4- car boxylic”’ ac
0(56 megol0)023rBIol) 1ard (13)-3-cblobs-promane-ay2ddiol (10.2 mg, 0.092 mmol)

e - dl 1,50 | am.ne (282 L.. 165 mMmmo in DVF (15 |
o P RIGRBA B I, P ample S e, ke alaco Pt i, M+1]" =
0402.28m nonet hyl - phenol hydrochloride (88 ng, 0.55
nmol ) and et hyl -diisopropylamne (94 L, 0.55 mml) in
DMF (1.5 nlL) is added and the mi xture is allowed to

S t for 3 h. After the addition of 20 formc
agggﬁ¥g§£%nL), the m xture is separated by HPLC to
mford(IaSSam-lng-trHﬁ%hl-l,l

a, 5, 5a-tetrahydro- 3- )t a- cyet Ppa[ a] pent al ene-4-carb
oxylic acid 4- hydroxy- am de (45 ng) as a
colourless oil. LC ME: 0.96 min, [M1l]+ _

328.17. WD 2006/ 010544 PCT/ EP2005/ 007892 48 b) (1

aS, 5aR) -1, 1, 2-Tri net hylyh
a, 5, ba-tetrahydro-3-thi a- a a] pent al ene-
4- carboxylic acid OL\‘AOH

4-((S) -2, 3-di hydr oxy- propoxy) - benzyl abHde (2.1 ng) is

0 ' S r hilisate starting from
(a8 Ry A R FoB. o R M s To Bl oprSpatafpentatene -
hyatboxict diia-4c((R)-0r8-aigl rpgitb pbRy) oty RInaE XL i4maF isdobtained as
4- hydsox - benzyl am de _

a ‘“colourless lyophilisate starting from (1aS8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropa[alpentalene-4-carboxylic  acid 4-hydroxy-2-chloro-
benzylamide (7.5 mg, 0.023 mmol, Example 15, step a) and (R)-3-chloro-propane-
1,2-diol (10.2 mg, 0.092 mmol) following the procedure given in Example 5, step c.

LC-MS: tr = 0.90 min, [M+1]" = 402.20.

Example 17

0~ °N
H O/\/O H

To a solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic  acid 4-hydroxy-3,5-dimethyl-benzylamide



(7.5 ng, 0.023 mmol ) and (S)-3-chl oro-propane-1, 2-di ol
(10.2 ng, 0.092 mmol) follow ng the procedure given

Wﬂ)moﬁmmspde 5, step c. LCMS: tR = 0.91 m n, [RMFIER2005/007892
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402.25. 10 Exanple 16 H3C H eyug,, I-CH3 S H
O-"J-OH OH (1 aS,5aR)-1,1, 2-Trinethyl -
a, 5, ba-tetrahydro-3-this-cycl opropal a] pent al ene- 4-

Zﬂ%&‘(@ﬁﬁéﬁ%%w@pmﬁw reRang) (hildds eddad ) aas NaOH (100
(TLE BER( Png g HipRY parl oG B BnpL 7185 Pho '@ mmo). The

hgeiaoduoe mixttﬁedydieca:te@na[gﬂ rieahdilshﬁkeﬁf@ﬁBlebzéfm% RGs Gooled to rt.
my, O. mol

d | d
E§8 #’gxf\{g (021 &35258 aﬁ t{ F@?Qst*%wr%oarmp@w& is1sepatatgd by prep.
092 |
(Eﬁlgrlfg ggs tht epgié%o ) (f%é QY:\B‘}‘—Q %Egameﬂﬁﬁquﬁﬁ %tra'hydro 3-thia-
4@3gslqnopab]®mw§he-4}@‘amwhd—BCaﬂd3 $-(2-Hydedxy=60X9)-8,5-dimethyl-

S
BIRR (56 219 A5 epipriess Wophisaice L CaMRito =51 0irsin, (V41 =
c:y@d) popr opa[ a] pent al ene- 4- carboxylic acid
4- hydr oxy- 3, 5- di nmet hyl - benzyl am de WO 2006/ 010544
PCT/ EP2005/ 007892 49 (100 ng) (8.9 ng, 0.025 mmol) in

i Il (1 nm) is added 2 N ag. NaOH (100 L), Nal
(E[Q%%P%Wgw nmol ) and 2-bronp-ethanol (12.5 ng, 0.1
mol ). The reaction m xturkgds heated to 90C and
shaken for 8 h beforeyjd is & Med to rt. Fornic acid
(0.2 nL) is added and trf gction mxture is
separated by prep. 5 HPEC to/give

7%
(1aS, 5aR) -1, 1, 2-tri met hyl -1Eéia t et rahydr o- 3-t hi a-
0" N
H
O/\/OH

a) To a solution of 4-aminomethyl-3-methoxy-phenol (5.0 g, 26.5 mmol, prepared
starting from 4-hydroxy-2-methoxy-benzaldehyde in analogy to literature
procedures: J. Org. Chem. 53 (1988), 1064-1071: J. Chem. Soc. Perkin Trans. 1,
1992, 1709-1719) in methanol (140 mL) and 2 N ag. NaOH (70 mL) is added
BOC-anhydride (8.7 g, 39.8 mmmol). The mixture is stirred at 1t for 2 h before
further BOC-anhydride (5.8 g, 26.5 mmaol) is added. Stirring is continued for 30 min
and another portion of BOC-anhydride (5.8 g, 26.5 mmol) is added. The mixture is
stirred for 30 min. The organic solvent is removed in vacuo, the remaining solution
is diluted with 2 N aq. NaOH and extracted with DCM. The aq. phase is
neutralised to pH 7 by adding 1 N ag. HCI and extracted with DCM (3x200 mL).
These second organic extracts are combined, dried over Na,SO,, filtered and
evaporated to give (4-hydroxy-2-methoxy-benzyl)-carbamic acid tert-butyl ester
(2.9 g) as a beige solid. LC-MS: tz = 1.20 min, [M+1]" = 254.08; '"H NMR (Ds-
DMSO0): 8 9.24 (s, 1H), 6.95-6.85 (m, 2H), 6.33 (d, J = 2.3 Hz, 1H), 6.26 (dd, J =
2.3,7.6, 1H), 3.95 (d, J = 5.9 Hz, 2H), 3.69 (s, 3H), 1.37 (s, 9H).
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cycl opropal a] pent al ene-4-carboxylic acid
4- ( 2- hydr oxy- et hoxy) - 3, 5-di net hyl - benzyl am de (5.4

wogdocasnsad col ourl ess Iyophilisate. LC- M5 tR =pAT/8B2005/007892

mn, [M1l]+ 400.26. 10 Exanpl gpl8 H3IC H3C CH3 S o0 O
HQ-,-,0Ha) To a solution of
4- am nonet hyl - 3- met hoxy- phenol (5.0 g, 26.5 mmol,

DRI R Ryr3 et of Ebusersuametionnarig-easbamic acid tert-buty

| ddter 8 f 9
i 071?”%’.1@'0g iRRYh R proban g1 2@3%{1 %&%é WHOH (.15 mL) is
1eaipied) 2y moethanch 4225 1g40.18 n)mai)ldTﬁe NeaqﬂorN&ﬁJdu(e?@e heated to

LB SURGR BRI e R 8 dholket iy il pubibited 6 prep. HPLC

E}ﬂﬁf@aﬁtyrﬂftbdglv@[tﬁ(ﬂhy%x?anot rYér i We@l 1 daBmlicS acid tert-

conti nued f and

10efems a8 gyeoloeresswibILC-MS: ddedi85 Tia, [id-«xt]li=e298.07.
Is 20 stirred for 30 mn. The organic solvent is
renmoved in vacuo, the remaining solution is diluted

vm)tmhé dbawp | mmﬂy@myembgf) %é‘mbgy BNy I]I\I&?rbaﬁm acid tert-butyl

| d
aﬁ?gg 4%%@1%2%@%5&% t?@tg@@m‘mm ar:hgﬁzﬂ (§e1cm|h¢| and acetic acid (1
GhOPRRArC %XE\] dﬁ?(CHSTﬁées&@égﬁ% rb(?g reﬂ{dv%g Y ?yop%al 296h. The residue is

filtered a evapor at
(disgopeacoixy2 Bl-matﬂd]zm@yl (nemzytamd @&rdmm(@ 2acrh|d) hied hteéHYtlo 80°C for 1

ﬁﬂﬁ{ lﬁ/f)_(ﬁrg IS c%élg%ég rt gl be| S(?tlglg%wmh Eg\t 5’ hézprggnlc extracts are
bU}nblﬁe@%r@dsévérrNam flﬁer%% e(r?j de\g%oorggs%l %vé‘?%_%ﬁl aGm%%methyl 3-

(dd
gn@tbogg-phgppxy)ietbanqlsw z‘gnﬁp) awa REiIQ6/N1NEAMS: tr = 0.58 min, [M+1]* =
%‘g/ﬁPZOOS/ 007892 50 b) To a stirred solution of
hydr oxy- 2- met hoxy- benzyl ) -carbanic acid tert-butyl
ester (22.8 mg, 0.09 mmol) in 2-propanol (1 nL) and 2
aqg. , NaCH O 15 m-) is added 2-bronoethanol (22.5
% P18 f|'<)n Tid re(é@{SbQﬁR)n% Atdrtrenetyhedadd5a-tetraB@ro-3-thia-

a06ostd oql tor
ORI HAReh ol hegBy Sl BB it 787 (112 mo
pmq&mm@m :anyi ahhledqbﬁbpﬁ)pwmmé)/ﬂB@FW b: 1@@%%1)%@9!\# 1 mL) is
E(r)t- uth/ gster (10.3 as a colourless oil

Wed topstand aigt ,{prnBO[nmpl]ﬂhe:sglggoows added to 2- (4 -aminomethyl-3-
methoxy-phenoxy)-ethanol (6.4 mg, 0.035 mmol) and the mixture is allowed to
stand at rt for 1 h. The mixture is separated by prep. HPLC to afford (1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropal[alpentalene-4-carboxylic
acid 4-(2-hydroxy-ethoxy)-2-methoxy-benzylamide (7.6 mg) as a colourless
lyophilisate. LC-MS: tg = 0.98 min, [M+1]" = 402.16.

Example 19
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c) The above
[ 4- (2- hydr oxy- et hoxy) - 2- net hoxy- benzyl ] - carbam c aci d

w0 e0ob0ssy|l  ester (10.3 ng, 0.35 mmol) is treRPCHEP2W05/007892

37%aq. HCl (0.1 nL) and aceti%1acid (1 10 m-) for
1.5 h at it. The solvents are renoved by
Iyoph|I|sat|on The residue is dissolved in 2 N aq.
é and ethanol (0.25 nl-) and heated to 80C
f@rasl aky)- 1'ﬂh%'Tﬁ*m@tthyle1 i 8, Schsoted@hydra-8-thiaccysianrepaletpentalene-4-

BB AR ISR BB AR BB 0o s obtanec
gis( ;la ga:rljlggxﬂ&}fshyyorﬂﬂllsmé hstaptrrighgngwrﬁny01a@[ am?h 1 fxtrﬂn@wﬂ 1,1a,5,5a-

1igfrahydrogs-thiaqycleprepalaipentalene-4- -carboxylic ~acid™ 4- hydroxy 3-methyl-

g%ﬁg%?ﬁ%%)ja[ Z]Jgpipé (?ggghﬁ.ll car%oxy fégg ;sgéé%?%ﬂg%érotnpoea{hanol (11.5

0m@36.0892oimoljTisTow(rigl thz m@ced@e@ﬁenmimE)(ammb 5, %tl\e/'@ C. LC-MS: tr =
ﬁég | - di E\aglﬂn %@E‘%ne (18.0 L, 0.105 mmol)
é o stand at it for 30 m'n The
sol uti on is added to 2-(4-ani nonet hyl - 3-
nmet hoxg phenoxy) - et hanol (6.4 ng, 0.035 mml) and the
nExampte 28 allowed to stand at it for | h. The
m xture i s separated by preq HPLC to afford (1
aS,5aR)- 1,1, 2-trinethyl LCH,
a, 5, ba-t et rahydro- 3- t Hi fopr opa[ a] pent al ene-4-carb
oxylic acid
4- ( 2- hydr oxy- et hoxy) - 2-

oxy-benzylam de (7.6 ng) as

a colourless 25 |lyophiligate. LGMg; tR = 0.98 mn,

[ MF1] + = 402.16. ExanpPe N9 H3c IL-CH3 S 0 H I

/ G ~CH V\D 2006/ 010544 PCT/'EP 07892H 51 (1

aS,5aR) -1, 1, 2-Trimethyl-1,1

A18S5eR)et, ﬂaﬂﬁdﬁ@ﬂwlﬂhi%5éﬁehﬁphy)@@f&}fme@aloamaﬁ[a]pentaIene 4-

O 508 Ll bugrou o) - RS peRIRTde 6 gmalsis obtained

oy a nedburisssa Iymifﬂlés@tééséiaﬂmgphbm S(abs 54RAL WGt &RYI-1,1a,5,5a-
(lasS, 5aR) -1,1, 2-tri met

tt@tf?BWar%t@awplapm g]éﬁ@i?éffﬂﬂ ﬁt@ﬁf berfie- 4adidr bésytiaxy-3-chloro-
A 5 TR o L A 82 o 15

0ngoa. Oﬁﬂtrhmd)dbllmmnggthefmopasdme@nv@ i Eeamble Exaaglce LC-MS: tg =

TOB R[‘&th%ﬁiéﬁ 0.99 mn, [M+l]+:386

Example 21

HiC
\\&l/C Hs

Cl

0" °N
H O/\/O H

(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-(2-hydroxy-ethoxy)-2-chloro-benzylamide (1.3 mg) is obtained as
a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalalpentalene-4-carboxylic acid  4-hydroxy-2-chloro-



Exanple 20 H3C H3c I~-CH3 S C OHNI / i~OH 100
(1 aS,5aR)-1,1, 2-Tri net hyl -

w@2®sPms8et r ahydr o- 3-t hi a- cycl opr opa[ a] pent al eP€F/£P2005/007892
carboxylic acid 59 _ _
4- (2- hydr oxy- et hoxy) - 3- chl or o- benzyl am de (1.2 ng) is
obtained as a colourless |lyophilisate starting from

5a- trahyd
e @y%|mélég‘étp%r'@@ht@qmeiscén%p%%wndczﬁmmoethanol (115

S 15""‘”‘9'? ity (8P BEeBME e i Eipnle SR Lo-ws: 1o =

O1@H2mm;n{>ll/l)+1 ot 40818y the procedure given in Exanple
5 stepc. LGMS tR= 1.00 mn, [M1l]+ = 406. 24.
Exanple 21 H3CII CH3 aLvH3 S ZCl1 ONZ20 HI /

5 C)Ey(gﬂ,ﬂézgs, 5aR)-1, 1, 2-Tri met hyl -

a, 5, ba-t etrahydro- 3-thi a-cycl opropa[ a] pent al ene- 4-
car boxylic acid HaC
4-(2-hydroxy-ethoxy)-agphlorwbﬁgﬁzylan1de (1.3 ng) is
obtai ned as a colourles philisate starting from
(1aS,5aR)-1, 1, 2-tri met hgl - 41a, 5, 5a- _

t et rahydro- 3-thi s-cycl opr pa[a]pentalene-4-carboxy||c
aci d 4-hydroxy-2-chl orog 0544

PCT/ EP2005/ 007892 52 benzyla | (8.3 , 0.023 mmol ,
Exanpl e 13, step a) and 2- bronpé h&hol~(11. 5 ny,

0 . -l -
(1@\%25£F3P|1)1 f‘?‘rlh@fh)ggl 148 8. 1 % 1%"2%‘?1%Wi?lg%jc%géﬁggipentalene 4
carboxyllc acid 4-(2-hydroxy-ethoxy)-benzylamide (2.2 mg) is obtained as a
colourless  lyophilisate  starting  from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

10  tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-benzylamide

15

20

(7.5 mg, 0.023 mmol, Example 15, step a) and 2-bromoethanol (11.5 mg, 0.092

mmol) following the procedure given in Example 5, step c. LC-MS: tr = 0.96 min,
[M+1]" = 372.20.

Example 23

HsC
,..m\gl/CHs

O "N
H
O/\rOH

(1aS,5aR)-1,1,2-Trimethyl-1,1 a,9,%a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-3,5-dimethyl-benzylamide (5.7 mg) is
obtained as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic  acid 4-hydroxy-
3,5-dimethyl-benzylamide (8.9 mg, 0.025 mmol, Example 5, step b) and (rac)-1-
bromo-propan-2-ol (13.9 mg, 0.1 mmol) following the procedure given in Example
5, step ¢. LC-MS: tg = 1.03 min, [M+1]* = 414.26.




5 Exanple 22 H3C H3C, "owl -CH3 S OHCOMH(1
aS, 5aR)-1, 1, 2-Tri net hyl -

w@2®shms8et r ahydr o- 3-t hi a- éycl opr opa[ a] pent al ePEF/RP2005/007892

10

15

20

carboxylic acid 4-(2-hydroxy-e@ﬁpxy)-benzylanide (2.2
ng) is obtained as a colourless [yophilisate starting
fron1(1aS 5aR)-1, 1, 2-trinethyl-1,1a,5,5a 10 tetra
dro qla-cyclopropa[a]pentalene-4-carboxy|ic acid
% ¥4enzyl am de (7.5 ng, 0.023 nmol, Exanpl e
15 step a) and 2-bronoethapgt (11.5 ng, 0.092 mmol)
follow ng the procedu&e glvenLMHhExanple 5, step c.
LC-Ms: tR = 0.96 nmin, MY = 372, 20. 15 Exanpl e 23
H3C H3C ., ,14-CH3 S O/ (1
asS, 5aR) - 1, 1, 2- Tri net hyl 21
a, 5, ba-tetrahydro-3-thia-
carboxylic acid 0
4- ((R/'S) - 2- hydr oxy- propoxy) 3,
(5.7 ng) IS obtalned as a col ourl ess
startl R 1,2-trinmethyl 20 1,1
a9k (B¢ { gylr’ ﬁ '%\ %9?9/ -BPEBER BRI -@Inés Arepansd starting
%M‘n‘ 4‘”"'%?”@ ﬁ’lémoﬁéﬁf sltog%hggl ra Sp?ﬁ'érﬂ?"p?SpérE?Z ol in analogy
biooe- mamﬂeagm\rer( nnfmrmye 18, Stapsoh Yo toL.Cavbntk + 10666 min, [M+1]"
piggggﬁge given in Exanple 5, step c. LCGMs tR =
1. mn, [M1]+ = 414.26. WO 2006/ 010544

PCT/ EP2005/ 007892 53 Exanple 24 H3C H3C ~~CH3 S z

OOHOO™ .
b) A solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropafalpentalene-4-carboxylic acid (9.6 mg, 0.043 mmol), TBTU (13.8 mg,

clopropal a] pent al ene- 4-

QHpenzyl am de
yophi l i sate

0.043 mmol) and ethyl-diisopropylamine (22 pL, 0.129 mmol) in DMF (1 mL) is
allowed to stand at rt for 30 min. The solution is added to (rac)-1-(4-aminomethyl-
3-methoxy-phenoxy)-propan-2-ol (9.1 mg, 0.043 mmol) and the mixture is allowed
to stand at rt for 1 h. The mixture is separated by prep. HPLC to afford (1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-4-carboxylic
acid 4~((R/S)-2-hydroxy-propoxy)-2-methoxy-benzylamide (7.6 mg) as a colourless
oil. LC-MS: tg = 0.98 min, [M+1]" = 402.16; 'H NMR (CDCls): 87.20 (d, J = 8.2 Hz,
1H), 6.50 (d, J = 2.3 Hz, 1H), 6.44 (d, J = 8.2 Hz, 1H), 6.16 (t br, J = 5.3 Hz, 1H),
4.47 (d, J = 5.9 Hz, 2H), 3.93 (dd, J = 2.9, 11.1 Hz, 1H), 3.87 (s, 3H), 3.82-3.72
(m, 1H), 2.90 (dd, J = 5.3, 17.6 Hz, 1H), 2.69 (d, J = 18.1 Hz, 1H), 2.35 (s, 3H),
1.92-1.85 (m, 2H), 1.30 (d, J = 6.4 Hz, 3H), 1.11 (s, 3H), 0.72 (s, 3H).

Example 25

HaC
‘,.\“\EX/CHS




a)

(rac)-1-(4- Am nonet hyl - 3- net hoxy- phenoxy) - pr opan- 2- ol
WO g00p08p3a4 ed starting from PCT/EP2005/007892

4- am nomet hyl - 3- met hoxy- phenol mind

(rac)-1-brono-propan-2-ol in analogy 5 to the

procedures given in Exanple 18, steps a to c. LC M

téz %,[%6 mn, [M1]+ = 212.13. b) A solution of (1
alahpgRir 111, 2-Trimetayhl:a b, a-tetmiware-Stthishgyileprapaijpentalene-4-

CuahaRipEda oEtiP ey oA B o BofolBnse 17 mo) i

eobiplinedi ascmk:otnwlrla% rresIhZQaIctmgOfran}9 BéR J1 PM‘frnhéthyl 1,1a,5,5a-
lowed to stand at it for

n‘{ﬁt'%?thlya‘f? 3‘§h'§o‘a'é’ W@P?[ﬁlﬂﬁmﬁle(‘@f %@ﬁrh@nﬂtquacud 4- hydroxy-3 methyl-
3
° a%g@tﬁﬁﬁex g%? 8?E?Jan§3? dg%p % (ir( ﬂ “bromo-propan-

TRl fi 2Bumng, |OsDQ;?epHn<afo édlldwln@rtbe profRdurbQidéh o Example 5, step c.

(Lé%‘gg §et P%%&@I t ng}ésopr opal a] pent al ene-4-carb

oxylic 15 acid
4- ((R/'S) - 2- hydr oxy- propoxy) - 2- net hoxy- benzyl am de (7.6
nigXample 260l ourl ess oil . LC MS: tR = 0.98 min, [M1]+

= '402.16; 1HNVR (0DOI3): 87,20 (d J=82H, 1
H), 6.50 (d, J = 2. Eﬁ\,/cﬁ+344(d J=82H, 1
H. 6.16 (t br,J=5'.'*§Hz"_H) 4.47 (d, J = 5.9
Hz, 2H), 3.93 (dd, J = 1.1 Hz, 1 H), 3.87 (s,

3H), 3.82-3.72 (m 1H) >NZ 90 (dd, J

1H), 2.69 (d, J = 18.1 2.35 (s, 3H, 20
1.92-1.85 (m 2H), 1.309( AN JE B[4 He, 3H), 1.11 (s,
3H) 0..72 (s, 3H). Exanpllz' OH -CH3 S 0 H

5.3, 17.6 Hz,

O OH WD 2006/ 010544 PCT/ EPZOOSP 007892 54 (1

/
gé@ﬁﬁ el %éthTr I aa%écﬁegﬁ%%@[-%-}@émglwﬁ@aia]pentalene-4-

CRIrBOXNIL @c@cuﬂ R/S) 2h
4- (( @R/)&é 2- hydro(xy pr oB’g>r<°yXy proggxwy?c I&ﬁ% blegz 81'?81 (71 0 mg) is

r@tamgd FhBatoledriess esinlstantingseomgdas fmm)m A 1®trinietiyl-1,1a,5 5a-

B i b bbIdR P B Fisdhrutic. adid: vibyraxy-3-chioro-
15 ammtymwrfw ﬁigmﬂ b33 rﬁnﬂﬁn%ﬁml@ﬂikﬁs ”Bz)pa cp?(l?éc -1-bromo-

rac) rono- pr

;prgpaquolgp TR Mg, dbﬁg%mm)ol ff@flowwgn@et ihr@cgdur@eguee in Example 5,
%télﬁe] LOARGIPL S G2 mi §01+41 = ko M5 R = 1.02 min,

10

[ M1

Example 27

20 /\(/OH

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 4-((R/S)-2—hydroxy—propoxy)52-chloro—benzylamide (1.1 mg) is
obtained as a colourless resin starting from (1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
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Exanple 26 H3C H3CoL" H3 Sz G OHI / OH 10 o~
(1 aS,5aR)-1,1, 2-Tri net hyl -
w@2®sPms8et r ahydr o- 3-t hi s- cycl opr opa[ a] pent al eP€F/£P2005/007892
carboxylic acid
4- ((R/S) 2- hydr oxy- pr opoxy) - 3- cﬁl or o- benzyl am de (1.0
is obtained as a colourless reS| n starting from

| a
ﬁgg}?‘ﬁﬁ) Fo 1’(‘1%{9%«%% Paéﬂﬁ%ﬁ 6191'% bpwiie- 4aedr bé-)@;’ldr@(y—Z chloro-
%ér&yfhnh‘fkﬂ@rp?éz FigShd. 92§b§|15n %%( §’§T§> T 2l (Zac) 1-bromo-

st'ep
mropan-220lo 12(8_zngs (BrgQZOnO@D ﬁtnifo\lrv)ngf t.Hd pWC@9utdlg|ven in Example 5,

roced en i tep c. LCMS
n‘Fﬁe'\A?‘l\/ﬁ?l +d33 %‘%]aéaéﬂé 27 H3C HSC

CH3 SC OHNI OOH 201

aS,5aR)-1,1,2-Trinmethyl-1,1 a, 5,

FexanpleaB§dr o- 3- t hi a- cycl opropa[ a] pent al ene- 4-

carboxylic acid

4- ((R/'S) - 2- hydr oxy- pr opoxy) - 3%/cltn[,oro benzylam de (1.1

ng) is obtained as €ol outliess resin starting from

(1aS, 5aR)-1, 1, 2-tri nmet h) a, 5, 5a WO 2006/ 010544

PCT/ EP2005/ 007892 55 t a

hydr o- 3-t hi a- cycl opr opal 4] pe t 3 ene 4- carboxylic acid
4- hydr oxy- 2- chl or o- ber@yla 3 rrg, 0. 023 mmol
Exanpl e 13, step b) and (rac @i opan- 2- ol

(12.8 ng, 0.092 mol) fO||0WI ng the procedure given in

%r@%ﬁ) 1,1,2- ‘}'rlr%eﬁwl % {a,5 5a-tetrahydro 3 trlqlar\] cygllc\)/grlo]p;[a:]pentalene 4-
carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-benzylamide (1.86 mg) is obtained as
a colourless resin starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-benzylamide (7.5 mg,
0.023 mmol, Example 15, step b) and (rac)-1-bromo-propan-2-ol (12.8 mg, 0.092
mmol) following the procedure given in Example 5, step ¢. LC-MS: tgr = 0.99 min,
[M+1]" = 386.25.

Example 29

0" °N
H
o >"0H

(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala)pentalene-4-

carboxylic acid 4-(3-hydroxy-propoxy)-3,5-dimethyl-benzylamide (5.0 mg) is
obtained as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a~tetrahydro-3-thia-cyclopropa[a]pentaIene-4-carboxylic acid 4-hydroxy-
3,5-dimethyl-benzylamide (8.9 mg, 0.025 mmol, Example 5, step b) and 3-bromo-



5 Exanple 28 H3C H3C CH3 S OH, OO (1
aS,5aR)-1,1,2-Trinethyl-1,1

w@2®sPms8et r ahydr o- 3-t hi a- cycl opr opa[ a] pent al eP€F/£P2005/007892
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carboxylic acid 56 _ _

4- ((R/'S) - 2- hydr oxy- propoxy) - benzyl am de (1.86 ng) is

obtained as 10 a colourless resin starting from (1

aS,5aR) -1, 1 2-trimethyl-1,1 a, 5 5a-tetrahydro-3

t BioRaROL(18p? Bish[(a] pemel falawing dhe ipsagaduse givan in Example 5, step c.

4 OX Y | {JL , 0.023 mml, Exanple
1E¢M\g§'e%ybl)?' anﬁhfmlg—)q] 1- é?‘é% propan-2-ol (12.8 ng,
0.092 nmmol) follow ng the procedure given in Exanple
5_ste . LCMs: tR=0.99 min, [M1]+ = 386.25. 15
Eﬁéﬁmpiegg H3C H3C """I-CH8 S O N HO_ ~OH (1 aS,
5aR)-1,1,2-Trimethyl-1,1 apc

5, 5a-t et rahydro- 3-t hiHac-; cycl 'gpFQma[ a] pent al ene- 4-
carboxylic acid NN

4- ( 3- hydr oxy- propoxy)-3% 5
ng) is 20 obtained as a¥
starting from (1aS, 5aR) -1
1, 1a, 5, ba-tetrahydro- 3% hi%_ clycl opropal a] pent al ene-4-c
arboxylic acid 4-hydroxy- 3, 5-d¥ieihyl<bgpzyl am de

(8.9 , 0.025 mmol, Exanple 5, step b) and 3-bronm WO
z@b%“K’g%@E}M”lﬂ@W'éHZ@UB?WW@XYBBFWp bis prERagedgtarting from 4-

0..L: f ] dyr i ven. i mpl e b,

o LR 45 g P oy 1o e
Exracptiere8Qgiven in Example 18, steps a to ¢. LC-MS: tr = 0.67 min, [M+1]" =
212.186.

fretoleﬁ/yl _benzyl ami de (5.0
ss lyophilisate
i met hyl -

b) A  solution of  (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid (8.2 mg, 0.037 mmol), TBTU (11.9 mg,
0.037 mmol) and ethyl-diisopropylamine (19 ulL, 0.111 mmol) in DMF (1 mL) is
allowed to stand at rt for 30 min. The solution is added to 1-(4-aminomethyl-3-
methoxy-phenoxy)-propanol (7.8 mg, 0.037 mmol) and the mixture is allowed to
stand at rt for 1 h. The mixture is separated by prep. HPLC to afford (1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic
acid 4-(3-hydroxy-propoxy)-2-methoxy-benzylamide (6.5 mg) as a colourless
lyophilisate. LC-MS: tr = 1.01 min, [M+1]" = 416.12.

Example 31

X
H
0" ""0H

(1a§,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-(3-hydroxy-propoxy)-3-methyl-benzylamide (1.2 mg) is obtained



H3C H3C -CH3 S/ OH5 O-~CH a) _
3- (4- Am nonet hyl - 3- net hoxy- phenoxy) - propan-1-ol is

w@e@patwsdds starting from 4- am nonet hyl - 3- met hoRGF/BRENH07892
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and 1-brono-propanol in anal ogys£o the procedures
given in Exanple 18, stepsatoc LCGMS: tR = 0. 67
mn, [M1]+  212.16. 10 b) A solution of

cégﬁogéleéam e 12810 JoEl b BRRS Lo el .5, 5a-tetrahydro-
2 tsﬁ;ﬁ; Pglgﬁéarﬁnéégg (%arEo%@%laﬁm%y%%y- JRethyl-benzylamide

(%9 mg, Oﬂ%mltﬁxaﬁamg asteptb)faxﬁj lsmrm{m praibgnm (12.8 mg, 0.092

sol ut |sadedtol 4- am nonet -

ETERJOIHERG 58 DRcasHrOENE. B REmBecs Siemre) |-CaMs: the 1.02 min,
Lure lowed to stand at it for 1 h. The

ml\ﬁt 3]:e Jluz()ggparat ed by prep HPLC to afford

(IaS 5aR)- 1,1, 2-trimethyl - I
5a- tgagr ahydr o- 3-t hi a- cycl opr opal a] pent al ene-4-carb

o§§fr‘=‘

4- (3- hydr oxy- pr opoxy) - 2- methoxy- benzyl am de (6.5 ng)
as(a col ourl ess | yog%&l i sate-CHC- MS: tR = 1.01 min,

[ Mr1] + = 416.12. 20 31 H3Cl1/ "' " CH3 H3!
ISOHI o O~ OH (1 : -1,1,2-Trinmethyl -1,

a, 5, ba-tetrahydro- 3-thi ajfcycl opropal a] pent al ene- 4-
carboxylic acid Cl _ _
4- ( 3- hydr oxy- pr opoxy) - g mﬂ hy enzylamde (1.2 ng) is
obt ai ned WD 2006/ 010544 PCT/ EP2605$ 004893 57 as a

c r rtin r .

(e85 o T sthelhdet k.2l aheie Bebiremptansopalalpentalene.4-
3cér‘bb§ylﬁ3/§b|@m @.’B’JﬂPéﬂc&?fﬁr@bsﬂg:ﬁbﬁBF@BéMhﬂ&mﬂf@ .7 mg) is obtained
4- hydr oxy- 3- net hyl - benz

asa colourless resin startmg from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-

3-thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-3-chloro-benzylamide

(8.3 mg, 0.023 mmol, Example 11, step b) and 1-bromo-propanol (12.8 mg, 0.092

mmol) following the procedure given in Example 5, step ¢. LC-MS: tg = 1.02 min,

[M+1]" = 420.22.

Example 33
e
H3C v"“\\;i' 3
S
7 Cl
(0] N
H

0" >""0H
(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 4-(3-hydroxy-propoxy)-2-chloro-benzylamide (0.4 mg) is obtained
as a colourless resin starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-2-chloro-benzylamide

(8.3 mg, 0.023 mmol, Example 13, step b) and 1-bromo-propanol (12.8 mg, 0.092
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(7.9 ng, 0.023 mol, Exanple 9, step b) and
3-brono-propanol (12.8 ng, 0.092 mol) foll ow ng the

w@e@eptsie given in Exanple 5, step c. LC M5 PEI/EPDOHINTSI2

mn, 5 [M1]+ = 400.25. Exanplkg 32 H3C H3C ,L-CH3 S
Cl OHao ---"---CH (1 aS,5aR)-1, 1, 2-Tri nmet hyl - 1,
a, 5, ba- tetrahydro 3-thi a-cycl opropal a] pent al ene-4- 10
carb l,i.c.ac
PO UPETE eopivessiume aites o xamaye Smstep poL6-Mg) i 5 1.03 min,
oﬁka”hemgoqg)a colourless resin starting from

aS, 5aR)-1,1,2-trinethyl-1, 1a, 5, 5a-t et rahydr o-
3 t hi a- cycl opropa[ a] pent al ene- 4-car boxyl i ¢ aci d
é; Z ¥ 3-chl oro- benzyl amde (8.3 ng, 0.023 nmol,

%ﬁl & step b) and 1-brono-propanol (12.8 ng,
0. 092 nnol) foll ow ng theHge ocedure given in Exanple
5, step c. LC Ms: tRH731 02, bﬂﬁh 15 [ Mr1] + = 420. 22.
Exanpl e 33 H3C H3C "of™: FSClL OHO------ oH (1
aS, 5aR)-1, 1, 2-Trimet hylg-1
a,5,5a-tetrahydro-3-thia cycl opropa[ a] pent al ene-4- 20
carboxylic acid
4-(3-hydroxy-propoxy)-9—cﬂ orﬁ!: nzylam de (0.4 ng) is
obtai ned as a col ourl ess resi taytg>Hgom

S B o o B i staprtaonc+

%éiwgiyf?iéYa&dChL(QflﬂchWWo%Ek?)ebe Iagmf& ((?i) %@)"Eoobtamed as a
I'e 13, b) and 1-brono-p opanol
(PC(b@LZ las® 2098/ e&nw firam/ E%GER())OTBQQrm@ﬁwmma 5,5a-tetrahydro-3-

ft@%@@lé}%obgf%]%%ﬂﬁ@ﬂ%rf cgr'b\é(?( |cI naC|d aHley%r§Xy-§éne£/lacmide (7.5 mg,
0.023 mmol, Example 15, step b) and 1-bromo-propanol (12.8 mg, 0.092 mmoil)
following the procedure given in Example 5, step ¢. LC-MS: tg = 0.99 min, [M+1]" =
386.30.

Example 35

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalene-4-
carboxylic acid 4-(2-fluoro-ethoxy)-3,5-dimethyl-benzylamide (4.6 mg) is obtained
as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-3,5-dimethyl-
benzylamide (8.9 mg, 0.025 mmol, Example 5, step b) and 1-bromo-2-fluoro-
ethane (12.7 mg, 0.1 mmol) following the procedure given in Example 5, step c.
LC-MS: tgr = 1.10 min, [M+1]" = 402.24.

Example 36



[ Mt1] + = 420.20. Exanple 34 HCH3C -CH3 3 = S z" H
5 o~~oH (1 aS,5aR)-1,1,2-Trinethyl-1,1

w@2®sPms8et r ahydr o- 3-t hi a- cycl opr opa[ a] pent al eP€F/£P2005/007892
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carboxylic acid 4-(3-hydroxy-prgpoxy) - benzyl am de (0.9
ng) is obtained as a colourless resin starting from
(1aS,5aR)-1,1,2-trinethyl-1,1a,5, 5a-tetrahydro- 3-

t hi a- cycl opropa[ a] pent al ene- car boxylic acid

4- hydr oxy- benzyl am de (7.5 &9, 0. 023 mmol , Exanple
15, step b) and 1-bronisOpr opatfol (12.8 ng, 0.092 mmol)
follow ng the procedure i in Exanple 5, step c.
LC-M5: tR =0.99 nin, [M% 3§6. 30. Exanple 35 H3C

H3C ~-CH3 S H,,-~F 15](1
aS, 5aR)-1,1, 2-Tri met hyl -& IN
a, 5, 5a-tetrahydro-3-thia-cyblo alpert al ene- 4-

carboxylic acid

4af 2{4{ 2Flupretdiony)-Brfetitt yebdndyiRemsathan deid( 4eP-P®)  ester s
IS obtained  as_a colourless lIyophilisate starting
fpgﬁﬁa(rqcég;tgglpg_ from A-amingspethy=-3-methgxsahenol and T-bromo-2-fluoro-

AN LTt Y I CRP
00@TEmimp+- 1 BafP0d25, step b) and 1-brono-2-fl uoro-

ethane (12.7 ng, 0.1 mol) follow ng the procedure
given in Exanple 5, step ¢c. LCMs tR = 1.10 mn,

[ M The abot€34425-fluBKRAB oy 38-GnB2Y! 2 ic acid tert-
P%F/ ie b %%%892_ T y})’ & Q}Q@/eﬂiﬁ?éérbamlc acid tert-butyl ester
(9.9 mg, 0.33 mmol) is treated with 37% ag. HCI (0.1 mL) and acetic acid (1 mL)
for 1.5 h at rt. The solvents are removed by lyophilisation to give 4-(2-fluoro-
ethoxy)-2-methoxy-benzylamine hydrochloride (7.8 mg) as a beige resin. LC-MS:

tr = 0.73 min, [M+1]* = 200.04.

c) (1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-
4-carboxylic acid 4-(2-fluoro-ethoxy)-2-methoxy-benzylamide (7.3 mg) is obtained
as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropal[a]pentalene-4-carboxylic acid (7.3 mg, 0.033 mmol)
and 4-(2-fluoro-ethoxy)-2-methoxy-benzylamine hydrochloride (7.8 mg, 0.033
mmol) following the procedure given in Example 18 step d. LC-MS: tg = 1.08 min,
[M+1]" = 404.18.

Example 37

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[ajpentalene-4-
carboxylic acid 2-chloro-4-(2-fluoro-ethoxy)-benzylamide (0.3 mg) is obtained as a
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H3C H3CCH3 S, o CHI / O-~F a)
[ 4- (2- Fl uor o- et hoxy) - 2- met hoxy- benzyl ] -carbam c acid

W0 20060058y | ester is prepared starting from PCTI/EP2005/007892

4- am normet hyl - 3- met hoxy- phenol d 1-brono-2-fl uoro-
et hane in analogy to the procedure given in Exanple 18
step a and b. LGMs: tR= 5 0.97 mn, [Ml]+ =

ﬁO'PEﬁ?%dPB'“etS%JW fZO%t(H@J%y’iacFénkWZrtnmﬁtbﬂm tadchattetrahydro-3-
‘ﬁfé-t%‘bs’i.*ap%l’%ﬁén’fn@ b dofie T 4SSt Benzyiamide

a(8.8 tmg, 1823 atmel Exammde ﬂénemdb)bahd Yapbinbl B-8tb@lethane (11.7 mg,
- met hoxy- benzyl am ne

luoro 10 ethox

O SGERIED: lE¥IR, B poadie GUPgdn Example B o RMS: t = 1.09
Omirs [W+A] £ W)y, = 200.04. . c) _
(1'aS, 5aR§ 1,1,2-Tr|nethyl-1,1a,5,5a-tetrahydro-3-th|s-
cyclopropa[a]pentalene- 4-carboxylic acid

%% I%géo et hoxy) - 2- net hoxy- benzylam de (7.3 ng) is
o% é 15 as a col ourl ess Iyophlllsate starting
from (1l aS,5aR)-1,1, 2-trinethgl-1,1 a, 5, 5a
t et rahydr o- 3-t hi a- cychpFropa[éfﬁéntalene 4-car boxylic
acid (7.3 ng, 0.033 nmo
4-(2-fl uoro-et hoxy) - 2-
hydrochl oride (7.8 ng,

- benzyl am ne
0.933 mml) foIIovvi ng t he

procedure given in Exan‘gJ0 NG LC-Ms: tR = 1.08
m'n, [I\/H]+:404 18 Fpxanp 37 H3C H3C CH3 S
/| O-oF (1 aS,5aR)-1,1, oethyl -1, 1

gglrgt?o % 1?;¥ﬂ|!}1ethylt1h1a S%y tle?rgwgr%[ ? ]n‘?S r}:tyzé1 o%pgpadfé]pentalene 4-

?baggdi)ﬁygg fg(ﬁ ) PORVANBE 17 3 Jpg) ") gitained as 2
colourless resin starting from (1aS,5aR)-1,1,2- -trimethyl-1,1a,5,5a-tetrahydro-3-
thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-benzylamide (7.5 mg,
0.023 mmol, Example 15, step b) and 1-bromo-2-fluoro-ethane (11.7 mg, 0.92
mmol) following the procedure given in Example 5, step ¢. LC-MS: tg = 1.05 min,

[M+1]" = 374.10.

Example 39

(1aS,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-(3-fluoro-propoxy)-2-methoxy-benzylamide is prepared starting
from 4-aminomethyl-3-methoxy-phenol, 1-bromo-3-fluoro-propane and (1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalajpentalene-4-carboxylic
acid in analogy to the procedures given in Example 36. LC-MS: tr = 1.10 min,
[M+1]" = 418.14.



colourless resin starting from
(1aS,5aR)-1, 1, 2-trinethyl -1, 1a, 5, 5a-t etrahydro- 3-

wao bioa/otopad opr opal a] pent al ene- 4- car boxyl i ¢ aci dPCT/EP2005/007892

10

15

4- hydr oxy- 2- chl or o- benzyl am de 4 8.3 ng, 0.023 mmmol ,
Exanpl e 13, step b) and 1-brono-2-fl uoro-ethane (11.7
nmg, 0.92 mmol) follow ng the procedure given in
Exanple 5, step c. LCGMs: tR=1.09 5 mn, [M1l]+ =
408. 17. Exanple 38 H3C H3C CH3 S H (1

a ahol, 2- Trinmethyl -1,

ﬁgé@?l?gpr ahydro- 3-t hi a- cycl opropa[ a] pent al ene-4- 10
carboxylic acid 4-(2-fluoro- léichq%) benzyl am de (1.3
ng) is obtained as a cggc,ourle sin starting from
(1aS, 5aR)-1, 1, 2-tri et hyl , 5, 5a-t et rahydr o- 3-

t hi a- cycl opr opa[ a] pent al ' '
4- hydr oxy- benzyl am de (7.
15, step b) and 1-brono- :
mol ) follow ng the proceduHe n in Exanple 5, step
c. LCMS: tR = 1.05 nin, ® =~374.10. Exanpl e

3@ a;és%Rﬁq %H-F%_%Qﬁh‘wgf % Ptrahydrcg % thia-cyclopropala]pentalene-4-

acérSB&yltoetabmh)deetrﬁ)xym proposl oRehopahade st BlepBtsdt stdfing from 4-
car po

4awsﬂq'1¥ﬁbvb3ﬁ%bexwh§nwet heppyonsenane aande (118S Had«r, &@-trimethyl-
S t 0
ﬁ 2?05 rrg& etﬁlf}mrrg?;gt;ﬂéé;g e&ﬁ;r)r(])h @@tg%@é L Iangoxyhc acid in analogy to
1thL= @ocedures fpterlin Example 36. LC-MS: tg = 1.13 min, [M+1]* = 400.19.
a, 5, Sa-tetrahydro-3-thi a-cycl opropa[ a] pent al ene-4-carb
oxyllc aC|d in analogy to the procedures given in
LC-MS: tR = 1.10 nin, [M1]+ = 418.14. WO
2006/ 0544 PCT/ EP2005/ 007892H C61

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalapentalene-4-
carboxylic acid 2-methoxy-4-isopropoxy-benzylamide is prepared starting from 4-
aminomethyl-3-methoxy-phenol, 2-iodopropane and (1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4-carboxylic acid in analogy to
the procedures given in Example 36. LC-MS: tz = 1.12 min, [M+1]" = 400.17.

Example 42



Exanple 40 H3C H3C JL-CH3 S OHI\/ (1
aS, 5aR)-1, 1, 2-Tri net hyl -

w@2®shms8et r ahydr o- 3-t hi a- éycl opr opa[ a] pent al ePEF/RPE05/007892
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carboxylic acid 2-nethoxy-4-prqpoxy-benzyl anide is
prepared starting from 4-
am nonet hyl - 3- net hoxy- phenol , br onopropane and

éﬁﬁs%gggm é?yé‘ﬁi'%%ﬁihgﬂ%:%é%‘%%éﬁafiaf]dg@%@f%ﬁ@qpr@aa@d&mtalene-4-
S B BB G EBo I rom o

4 amiggnethyl-BigaiidRy-pbenol, H bron@d2 -methyl-propane and (1aS,5aR)-1,1,2-

aS baR)-1.1,2=Tri i
?'g"@%ﬁ/-@ﬁa’af%rﬁ%’fn%mqng’ “Birryirriorpkalpemalanericatboxylic acid in
cahgmyltb%écargcé’du?sé%ﬁ ERARDRPSEY L EMBY 4T 851 Sin, (M+1]" =
prepared starting from4

aftilhdifet hyl - 3- net hoxy- phenol , 2-i odopropane and (1

aS,5aR)-1,1, 2-trinmethyl 15

1, 1a, 5, 5a-tetrahydro- 3-this-cycl opropal a] pent al ene- 4-c
aeERamlé @3aci d i n anal ogy to the procedures given in

Exanple 36. LC-Ms: tR = 1.12 nin, [M:1l]+ = 400. 17.

Exanpl e 42 H3c H3C cH3 M /gp H o-Y WD 2006/ 010544

PCT/ EP2005/ 007892 H (18S,58R) - 1, 1, 2- Tri met hyl -

a, 5, ba-t et rahydr o- 3- t)f ‘ycI opropal a] pent al ene- 4-_

carboxylic acid 4-is®é y- g~ret hoxy- benzyl ami de is

prepared starting fro -

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-4-

carboxylic acid 4-(B8-hydroxy-hexyloxy)-2-methoxy-benzylamide is prepared
starting from 4-aminomethyl-3-methoxy-phenol, 6-bromohexanol and (1aS,5aR)-
1,1,2-trimethyl-1 ,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4-carboxylic
acid in analogy to the procedures given in Example 18. LC-MS: tg = 1.08 min,
[M+1]" = 458.25.

Example 44

HsC
CHs

a) To a solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalene-4-carboxylic  acid 4-hydroxy-3,5-dimethyl-benzylamide
(28.8 mg, 0.08 mmol, Example 5 step b) in isopropanol (3.5 mL) and 2 N aq.
NaOH (0.6 mL) is added a catalytic amount of Nal followed by methanesulfonic
acid 2,2-dimethyl-[1,3]dioxan-5-ylmethyl ester (90 mg, 0.40 mmol, B. Xu, G.



am nonet hyl - 3- net hoxy- phenol , 1-brono- 2-net hyl - propane
and (laS,5aR)-1,1,2- trinethyl-

W@ 2@sBa058et r ahydr o- 3-t hi s-cycl opr opa[ a] pent al eP€F/REPIAS/07892

oxylic acid in 5 anal ogy to theaprocedures given in
Exanple 36. LC-M5: tR = 1.16 nmin, [Ml]+ -- 414.17.
Exanpl e 43 H3C H3C ,0°4-CH3 S OHI i OCH 10 (1

5aR) -1, 1, 2-Tri net hyl -1, , ) ,
SRESHS MRy aPo P TP B &Bgf‘%p‘é[%?@'@{?alvb&attﬁn%, M. L. Zighett
CAr boek! SCAARIN, H. S. Kim, N. Bischofberger, G. Caolg, K. A. Jacobson, J. Med.
45596 hydr oxy- hexyl oxy) - 2- met hoxy- benzy S

par 4 (2@03} b694-5708n The reaction mlxture is shaken at rt for 8 h, diluted

(\ilgg"lsg Ii% qﬁQal’l] e%ﬁ%ﬁ@ﬂetwf wi h%(?l\r}lo t} )éaor}ggm%nedxtracts are dried
ao\'ielerSMgsw fﬁhéﬁé’doaﬁd téila‘fao%/téﬂol?he%E eeuet&nrﬁré%" 6%%%8 HPLC to

acid i n anal ogy t he procedures ‘given

Qéﬁﬁn aSHaR)t1cd |95ﬂmepzhyd 1],1@@ va-tgtrahydrd-Brthizcyclem8pa@] pentalene-
S4B, 2 o BBy e g imaryr

abénDdarhieler (2B k) Qas'SafcbIo@rlé@s solid. LC-MS: tﬁ = 1.13 min, [M+1]" = 484.34.
cycl opropa[ a] pent al ene- 4- car boxylic aci

4- hydr oxy- 3, 5-di net hyl - benzyl am de (28.8 ng, 0.08

1o TPl AECTBgR 00 DL1dSguRN PRRRRL Yk ket

15

20

25

Wcldmbpaﬁa@bnﬁqlenet@mbsu%foom C a@did 4-(2,2- dlmethycl)[1 ,3]dioxan-5-

B el b oy, eBhe s mmetgid (1.6 ml)
ﬁﬁ%&{éﬁ?ﬂ@;ﬂ L) |£\stlﬁed%ter§|férn1 HhefoRER%s sépaéefé‘(ﬁ‘%k/oprep HPLC to
give (1aS, 5aR) 1,1,2 trlmethyl 1 1a 5 ,9a-tetrahydro-3-thia-cyclopropala]pentalene-
4-carboxylic acid 4-(3-hydroxy-2-hydroxymethyl-propoxy)-3,5-dimethyl-
benzylamide (22 mg) as a colourless solid. LC-MS: tr = 0.96 min, [M+1]" = 444.30;
'H NMR (CDCly): § 6.95 (s, 2H), 5.77 (t br, J = 5.8 Hz, 1H), 4.51-4.37 (m, 2H), 4.00
(d, J = 5.3 Hz, 4H), 3.90 (d, J = 5.3 Hz, 2H), 2.93 (dd, J = 5.9, 17.6 Hz, 1H) 2.73
(d, J = 17.6 Hz, 1H), 2.36 (s, 3H), 2.33-2.20 (m, 9 H), 1.93-1.86 (m, 2H), 1.12 (s,
3H), 0.74 (s, 3H).

Example 45

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4-
carboxylic acid 2-methoxy-4-(pyridin-3-ylmethoxy)-benzylamide is prepared
starting  from  4-aminomethyl-3-methoxy-phenol, 3-bromomethyl-pyridinel
hydrobromide and (1a§,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
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A. Chen, S.-A, KKm H S. Kim N Bischofberger, G
Cook, K. A Jacobson, J. Med. Chem 45 (2002)

wGBMOH5@0) . The reaction m xture i s shaken atPCT/EPIOS/@)7892

h, diluted with 1 N ag. NaOH g@nd extracted twce
with DCM The organic extracts are dried 5 over MySO4,
fi |tered and ev‘aporat ed. The residue is purified by

hyl -1, 1
CoRon PelabRyaiosss bR it dparaemhtaimarocedures given i

4E§(§ @(SBILCC%SO"( =
- di net hyl - f 3?(?|Oomxlarl]r’1-m§f 1 meﬁ]%%g) 3, 5-di net hyl -

benzyl amde (28 ng) as a colourless solid. LCMS: tR =

1 ] , [ Mrl] + = 484.34. 10 b) A solution of
(F%é"geé 461 1,2-trinmethyl-1,1a,5, 5a-tetrahydro-3-thia-

cycl opr opa[ a] pent al ene- 4- camalmoxyl ic acid

4- (2, 2-di met hyl - [ 1, 3] gicoxan-2-CHs

yl met hoxy) - 3, 5- di met hy] /| ani de (28 ngy, 0.058
mml) in acetic acid (16 y /) gnd water (0.4 L) is
stirred at rt for 1 h beffore itOis separated by prep.

HPLC to give

(1aS, 5aR) - 112tr|msthyl ﬁ: 5a-t et rahydro- 3-t hi a-
cycl opropal a] pent al ene 15 4- carboxy id

4- (3- hydr oxy- 2- hydr oxymet hyl - propox;\s@,\] di nmet hyl -
benzyl am de (22 ng) as a colourless solfd. LCMS: tR =

o196, 5ﬁR;)71 pm-gpmejhy_mgme ;Sa-tettaNyR o Slﬂlﬁlla?dyg?(ﬁ)r@pﬂ@ dehitalene-4-

4213_%80%1]1 é&g 2§n<ﬁgoxy4 py@dlgﬁl}_%l@etbo&y)g)eg]zwgmlggn is prepared

2tad dd frdnF 5. - J

%}:gd mg S6 r( gi— > lf?m;r?or@ethl?l 3%@th3)@7 E&eﬁ% gs_ﬁp%)é‘n%rﬁ]gﬁfyl-pyndmel
roiiromgdee s, 80d3H), @8753!3)3 , BRrimEttetyd | ¥, 8. 5aH8Fahydro-3-thia-

T thyl-1,1 . .
e AR Ak ik gven i
dxamopde | 36c L@:l\/kS tr = 0.88 min, [M+1]" = 449.21.

2- met hoxy-4- (pyridin-3-yl met hoxy) - benzyl ani de is
prepared starting from 4-am nonet hyl - 3- net hoxy- phenol ,

Fm hyI -pyridinel hydrobrom de and
(1aS,5aR)-1,1, 2-trimethyl-1,1a,5, 5a-tetrahydro-3-thia
WO 2006/ 010544 PCT/ EP2005/ 007891%C (%
HaC
S
07 "NT Y S
H N -

(1aS,5aR)-1,1,2-Trimethyl-1 ,1a,5,5a-tetrahydro-3-thia-cyclopropa[ajpentalene-4-
carboxylic acid (pyridin-2-ylmethyl)-amide (4.2 mg) is obtained as a colourless
lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro—3-thia—
cyclopropalajpentalene-4-carboxylic acid (Compound of Structure 1) (4.0 mg,
0.018 mmol) and C-pyridin-2-yl-methylamine (2.4 mg, 0.022 mmol) following the
procedure given in Example 1. LC-MS: tg = 0.79 min, [M+1]" = 313.03.

Example 48



cycl opropal a] pent al ene-4-carboxylic acid in analogy to
the procedures given in Exanple 36. LCMs: tR = 0.90

WOoRRws/0fdgHd] + = 449. 20. Exanple 46 H3C .Ss CH3PCHBE2085/0)7892
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OHNO 51 /N(1 aS,5aR)-1, 1,4 Trinethyl-1,

a, 5, ba-tetrahydro- 3-this-cycl opropal a] pent al ene- 4-
carboxylic acid

2- met hoxy-4- (pyri di n-4-yl net hoxy{) benzyl ami de is
prepared starting from l/CH3

4- am nonet hyl - 3- net hoxy- phigRol , «'%

4- br ononet hyl - pyri di nel  hydr ot 'm de and (1 .
aS,5aR)-1,1,2-trimethyl -1, 1S5, 5a- etrahydro-3-thia
10 cycl opropa[ a] pent al ene- 4- cj ic acid in anal ogy
to the procedures given in OEXs 36. LC-Ms: tR =
0.88 min, [M1]+ = 449.21. Exanple H3C H3c L-CH3
SOHN 15 %1 aS,5aR)-1,1,2-Trinmethyl-1,1
aab AcBixteter @ ymtbylsuana 6349, o(p;Boma[)amE@n(% ene-dnd 2-bromo-1-(2-

BRI R0l Soefle (28 ¢/ Y)BRneY 8 sBTed B ey Wb berore itis

(pasicBaito bn]lcé?/vﬁaltérﬂ’ﬂbdﬂ)’r‘e -(600 mL). The mixture is neutralised by adding 2
11a55atetrah%/dro hi a-

Nab i apdhea aacbri‘éalzic@ar(a@saymb and t €Coagied mdthoDCM (2x200
=y i;’;f.t@‘.ren %tf _ﬁ%cgt E&ag}rﬁon%&%fwo% d&lengv%N?ZSQ, filtered and

f etdporated. tThe 5Btajmmedﬂlgggglgvsmlﬁ§j Eyaﬁﬂ%ﬂwa\l/e\ogr‘aGhV%n silica gel
= i = a
tz@@é\ﬁ’g”f{{%émigbf&%géﬂédamg@ -ethyl)-2- nnﬁ.%thoxy-benzene (4.50 g) as a

colourless liquid. LC: tg = 1.00 min.

b) At rt, a solution of 1-(2-bromo-ethyl)-2-methoxy-benzene (1.0 g, 4.15 mmol) in
abs. THF (5 mL) is added to Mg turnings (0.13 g, 5.35 mmol) suspended in abs.
THF (5 mL) over a period of 20 min. The thus obtained Grignard reagent is then
added at to an ice-cold solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropa[a]pentalene-4-carboxylic acid methoxy-methyl-amide (400 mg,
1.5 mmol) in THF (5 mL). The reaction mixture is stirred at rt for 1 h, quenched by
adding sat. ag. NH4CI (10 mL), diluted with water (100 mL) and extracted twice
with DCM (100 mL). The combined organic extracts are dried over NaxSOy, filtered
and evaporated. The resulting residue is purified by prep. HPLC to afford 3-(2-
methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1, 1 a,5,5a-tetrahydro-3-thia-
cyclopropala]penta-len-4-yl)-propan-1-one (390 mg) as a colourless oil. LC-MS: tr
= 1.15 min, [M+1]" = 341.21; "H NMR (CDCls): 8 7.22-7.14 (m, 2H), 6.90-6.81 (m
2H), 3.82 (s, 3H), 3.20-2.90 (m, 5H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s, 3H), 1.88
(d, d =2.9 Hz, 2H), 1.12 (s, 3H), 0.72 (s, 3H).

Example 49



656 H3ICH3C.,,,v-CH3 S o o0a Amxture of
triethylsilane (34.9 g, 0.3 nol), TFA (96 nlL) and

WQ260n344 - (2- net hoxy- phenyl ) - et hanone (6.9 gPCBEP2005/007892
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mol) is stirred at rt for 30 rggn before it is poured
onto an ice/water m xture (600 nL). The m xture is
neutralised by adding 2 5 N ag. NaOH and sat. ag.
NaHCO3 (200 nmL), and is extracted with DCM (2x200

mL). The conbi ned organic exXir rgqls are dried over
Na2SO4, filtered and s-vap-'éted The obt ai ned resi due
is purified by chromat ogrg on silica gel (TBME EA
40:1) to give 1-(2-brorpe£TNyl )52- net hoxy-benzene
(4.50 g) as a colourless liquid. LC tR = 1.00 mn.

10 b) At it, a solutiomof
1- (2-brono-ethyl)-2-nmet hoxy-bepze , 4.15 mol)

in abs. THE (5 nL) is added to tuznlﬁ%% (0.13 g,

5.35 mmol ) suspended in abs. THE (5 Rt) over a period

of) 0 dtirfed EBRitibAUST Qb&@lsae@ 1G(f1l w&thﬁweftﬁmeﬂé 51 55-Idi@Rydro-3-thia-
added at to an ice-cold soluti

(M@E@R}a{a]lpqn “alening)- aghanpn@a 611@51 nm r aBysdr onrél),  4-hydroxy-2-

o é@%@xﬁﬁ%ﬁl@%ﬁgﬁ gﬂeﬁ%?@égb%@emﬁﬁg ¥%H %QT% % génmol) in ethanol

n@ mLJHe headast toB0TC Xbru6 ¢ fotlowielr iy doat fbit 2fH3rF01fn‘hc acid (1 mL) is
nchedréq/ addi ng sat. ag. NH4Cl (10 nL di | ut
WPIHEA elcm*xmz B resRaraiesc P cPreR ¢4 LGy tonafiand @1(Gehydroxy-2—

bS8 60 AN S0 v

ramp@\[dpestaﬁmlr AM)qﬂogyrécpméQWS h‘l@l)@;te?yafdv\?ﬁdll&ﬂ@i\ﬂ@% = 1.08 min,

TRAFTEE BR8]t K D280 s HT8 (e, T 17810, 21182 bz, 1h),
|

Y el IR Blientiay, yor (b Y12 1BIORR Iy 0P B DHES 84 s, 3H),

33.122(dd, I AIMR 18G@DBE3)1H) 62.3828; 3.<148 @z 2H)), 2309Qs63|8)1202 1.93

(miezéwﬁzﬁs&ﬁﬂ)%kf)zoié% 3'§é20 219§;)8(m(o|5H)J —2278 Hz’

2H), 1.12 (s, 3H), 0.72 (s, 3H). 25 Exanple 49 WO
2006/ 010544 PCT/ EP2005/ 007892
b) To a solution of 3-(4-hydroxy-2-methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-

1,1a,5,5a-tetrahydro-3-thia-cyclo-propala]pentalen-4-yl)-propenone (71 mg, 0.2
mmol) in ethanol (3.5 mL) is added Pd/C (30 mg, 10% Pd). The resulting

suspension is stirred at rt for 30 min under 1 atm H,. The mixture is filtered over

celite and the filtrate is evaporated. The residue is purified by prep. HPLC 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 (22 mg) as a slightly
yellow resin. LC-MS: tg = 1.06 min, [M+1]" = 357.22; '"H NMR (CD30D): 6 6.88 (d,
J =8.2 Hz, 1H), 6.37 (d, J = 2.3 Hz, 1H), 6.26 (dd, J = 2.3, 8.2 Hz, 1H), 3.76 (s,
3H), 3.00-2.74 (m, 6H), 2.04 (s, 3H), 1.98-1.89 (m, 2H), 1.12 (s, 3H), 0.70 (s, 3H).

c) 3-[4-((S)-2,3-Dihydroxy-propoxy)-2-methoxy-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one

(3.3 mg) is obtained as a colourless resin starting from the above 3-(4-hydroxy-2-
methoxy-phenyl)-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-



(36 H3C H3GL -CH3 , 5/Z SO I ~O'"OH OH a) A
stirred sol ution of

WO 1@&0eER) - 1- (1,1, 2-trinmethyl -1, 1a, 5, 5a-t et r ahpdr/aPR0%/607892
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i a- cycl opropal a] pen-tal en-4-ylg-ethanone (110 ng, 0.5
mmol ), 4-hydroxy-2- nethoxybenzal dehyde (150 ng, 0.99
mmol ) and KOH (O 59g, 89 mol) in ethanol 5 (5 nL) is
heated to_ 60C 6 h followed by 80C for 2 h. Formc
a&VQlol(’erﬁL%] n%ﬂalgacﬂew)z@ﬂwarhé-qu ag, $).82p mmolkdnd\(S)-3-chloro-

PURRaIEELE.90) 01 Y LA 0308t g s o Scamole

astapba- Letvighydeot EOtrhlnSﬂVMqro- 431.26; "H NMR (C (]‘,l 5706 (d, J =
propal a]}c)ﬁnt al en-4-yl) Elropenone (75 'mg) as ye
s§| 20Hz ¢IvE.4% [, <) 3 208Hai hH), G40 (dd; =253, &5 HzmeRM 4.06 (m,

(gﬁ)fDJ,;@ )4 0F 5&1022;58539(%@%1 13 gﬁdldegTH}%ng ®e30 575 (da, J =
16)3, 18. 14Hz61m Brm 28D, (m?>5$ﬂ 25/9 @H)J = 18. 81lélz(H;#Pl) 2]38 (s, 3H), 1.97

1
(é’Sbrsﬁ?' &9621 §5é®, ZH}HQ%)(S ?1Hi,10(7§ (Sa?bbl 0.70 (s
3H). b) To a solution of
3- (4- hydr oxy- 2- met hoxy- phenyl )-1-((1aS,5aR)-1,1, 2-trim

eEkgmpla 50
1, 1a, 5, ba-tetrahydro-3-thia; LG cl o- propal a] pent al en-4-y
| )-propenone (71 ng, 0.2 mT\?) cH,n ethanol (3.5 L) is

added Pd/ C (30 ng, 10%®Rd). The resul ti ng suspension
Is stirred at it for 30 /T nder | atm H2. The

mxture is filtered oveP~Ae iteyand the filtrate is
evaporated. The residue is p r|fied by prep. HPLC to
give 3-(4-hydroxy-2- meoho -p
5aR)-1,1,2-trinmethyl-1,1 a,5, 58 oS
t et rahydr o- 3-t hi a- cycl opropa[ a] pental en-4-yl)-propan-1
afﬁé—(Z 2 Pydnepy-athoay s Riméthbyy-phehy - ts$,5aR)-a; NB:tritnBtiy-

138858 et Mt S 6y G ropEla boviia -y Digropgh donaid 1.9 mo) is

Ja)ﬁaihe%i a8 2 ddlci)_bjrjes?) 58837"11 %@arﬁ?g fré’iﬁ) 3-(B- I@Br@xfﬁl gﬂ}_eé'fhoxy phenyl)-1-

O( 7@8(5@R)glh|j 2- -pimeaihyl-1,1a,5 5a-tetrahydro 3~th|a cyclopropa[a] -pentalen-4-

(311 éé‘%ﬁi -%{n% @ @Xﬁé o@gﬁﬁﬁﬁ(yéxamnﬁt nggt he%d] 2 Jbrcgmoethanol

1§aﬁa}g fmg Tn syl GolBuiing thecyroceguRPgileh Re Bkahple §-4b) tPLC-MS: tr
='1.06 min, [M+1] = 400.72; "H NMR (CDCls): & 7.06 (d, J = 8.2 Hz, 1H), 6.47 (d,
J =2.3 Hz, 1H), 6.41 (dd, J = 2.3, 8.2 Hz, 1H), 4.09-4.05 (m, 2H), 3.98-3.92 (m,
2H), 3.81 (s, 3H), 3.01-2.90 (m, 5H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s, 3H), 1.90-

1.86 (m, 2H), 1.12 (s, 3H), 0.72 (s, 3H).

Example 51
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(3.3 ng) is obtained as a colourless resin starting
fromthe above 3-(4-hydroxy-2- methoxy-phenyl)-1-((1

W@3)0baRps44, 1, 2-trimethyl -1, 1 a, 5, 5a-t et r ahydr oPGF/EP2085/007892
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WO 2006/ 010544 PCT/ EP2005/ 0078%R 67
cycl opropal a] - pent al en-4-yl)-propan-1-one (8.9 ny,
0.025 mmol ) and (S)-3-chl oro- propane-1, 2-di ol (11 1

0% R Sl sbulte: of 112 HR T B inethyiet 483, S oty cro-3-thia-
ngclf)&%'aﬁﬂpﬁ-teﬂggﬁ&lyg Cﬂarbonia 29%)1 mgl Hs @n}_ﬁﬁél)( 4-Hydroxy-3,5-

4d1rnetmytmenzaiﬂe5yde J51 td) .89 Gdmohin Hﬂ)an& ($6 nﬁlg)dand] Hel (5 mL, 1
4}15[, 'ﬁﬁprofaml) Isg}_%fée%ag@t é}ﬁqSOgEgn T% 7t§u<€ aeagtlon rpgdmgre is separated
Hpy %re’ﬂ) HﬁL@S td Saffc?rb*) 3-(4- hgy?jro%yis %Lg m%@érl %e%}@% ﬁg%s 5aR)-1,1,2-

(m
Fﬂmnej}lqgl 138,45 5:a teeirahy( rq@ tbm—lcyclo propa[a]pentalen-4-yl) propenone (360

S A4 VRG] SHLT IS & IO AR L gk d7: Phar (o 6
1716n R, o= Uty ﬂayq'm 7’3214%829%0} 4 pakal ponyal Ay ‘Eryé (s br, 1H),
pr opan- | - one§ . tain asacolourl

233131@ ak Tithé, $6nh18. @H) h%ﬂﬁc(dy‘u: r‘rBt&wblzy1bII)e2)413)(~sl 3H), 2.29 (s,

216%' g‘ggégﬁ%%ﬁyd?% g{ ﬁ%%cﬁiﬁ @pgﬁé] -pental en-4 15

yI) propan-1-one (8.9 ng, 0.025 nmol, Exanple 49, step
and 2-br onoet hanol 12, 0.1 nmmol ) foll ow ng

t HbTBr&b%@HU@% of Bxxérhwdﬁc(’wca&pdlm%hylsqr@@ya 1-((ta®BaR)R, 12-trimethyl-

L% ngaﬁziré}%rzs ?thi%gzlélg prg;&_@?@rﬁég%% p?%gei%%é&GO mg, 1.03

Jm-m@]) 3n &thanblkz (20 m)) ig. @%dle@ZCngéCﬁmaH)mg 3188 33(?2 The resulting
(m

:sg%qeé]s’q{u, lslﬁjr,récg _aggtH%%r,f §,_i) unglegd. atgng gge(mﬁxtm is flltered over
égél@%(_.a?rd %@)filtr&eﬁg dvdpordtbd. Fi@TRiguets pted By prep. HPLC to give

3-(4-hydroxy-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 (280 mg) as a slightly
yellow resin. LC-MS: tg = 1.11 min, [M+1]" = 355.20.

c) 3-[4-((S)-2,3-Dihydroxy-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

(4.4 mg) is obtained as a colourless resin starting from the above 3-(4-hydroxy-
3,5-dimethyl-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalal-pentalen-4-yl)-propan-1-one (8.9 mg, 0.025 mmol) and (S)-3-bromo-
propane-1,2-diol (15.5 mg, 0.1 mmol) following the procedure given in Example 5,
step ¢. LC-MS: tg = 1.02 min, [M+1]" = 429.25.

Example 52
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OO0"-r-~-OH OH WD 2006/ 010544 PCT/ EP2005/ 007892 68
a) A stirred solution of

WO 1@&0eER) - 1- (1,1, 2-trinmethyl -1, 1a, 5, 5a-t et r ahpdr/aPR0%/607892

i a- cycl opropal a] pen-tal en-4-ylgg et hanone (441 ng, 1.8
mmol ), 4-hydroxy-3,5- di net hyl benzal dehyde (751 ng,
0.99 nmmol) in ethanol (10 ni) and HQ (5 nm, 1 Nin

i sopropanol) is stirred at for 80 mn. The bl ue
reaction mxture is separaté &npy prep. HPLC to

af f ord HaG
3- (4- hydroxy- 3, 5-di net hyi nyI) 1-((1laS,5aR) -1, 1, 2-

trimet hyl
a, 5, ba-tetrahydro- 3-thi ajcycl o- propal aj pent al en-4-yl)-
propenone (360 ng) asCh 501 i d. LC—  tR =

1.13 min, [M1]+ = 353.17: V- 8 7.62 (d,
J =152 bz, 1H), 7.24 (s, 2H),[7.96 [d, b*—152 Hz
1H), 4.93 (s br, 1H), 3.13 (dd, Ha, 18.8 Hz,

Hp-[4-2( F@e»z Gdnuh9drf>x9« r§pdsiay) 315-|d)met2}yﬂ§hé§yl W; 6a825§§5651 2-
b‘)”"‘l%?‘)ﬁl %6?& $%hetfﬁ ygrc( E-thgﬁdwﬁ@prepaﬁpentalen 4- yl) -propan-1-one

(! 01 B Bk 254 ARG it e i pyarony-2.5-
pdlapﬂhyirm]e(r@fﬁm ((gaSJSdR?) 1,MBetrinathylet hasoba- (e%FbHVd}o-BStma-

dd d Pd/ C 450 i)O% Pd The resultin
Aepaigl gngatlem ad)-Rropap-t-ape 48.9 rﬁguﬂ 3 rmrr@d)randz(R) 3-bromo-
1 s(qfs & tef € v, c . .
|@%g\%2éo1?%?1e% (1T5Iéerﬁ s%dﬁerﬁﬁ]glpurlaf‘n Bﬁ% b Oﬁﬁﬁﬂms given in

tbxanpte 58 L(erMﬁ/dﬁ oxh03 nsndil\met]hycmzmwyl )-1-((1
aS,5aR)-1,1,2-trinmethyl-1,1 a, 5, 5a-

tetrahydro 3 thi a-cycl opropa[ a] pent al en- 4-yl) - propan-
-Bx&@mplS63y) as a slightly yellowresin. LC-Ms tR
1.11 mn, [M1 ]+ = 355.20. 20 c)

3-[4- ((S) 2, 3- Di hydr oxy-pro )—l 3, 5-di net hyl - phenyl ] -
1-((1aS, 5aR) 1,1, 2- tHiQ th%; a, b5,
5a-tetrahydro-3-thia-cyg ’pa[ a] pent al end4yl) propanl
-one (4.4 ng) is obtainedras’ a col ourless resin
starting fromthe above 3-(4- hydroxy-

3, 5-di net hyl - phenyl ) - 1-¢T Ry<1,1,2-trimethyl -

a, 5, 5a-tetrahydro-3-thia 25 _~_OH
cycl opropal a] - pent al en-4-yl) - pr paﬁ- 1™-one (8.9 ny,
0.025 mmol) and (S)-3-brono- propane-1,2-diol (15.5

iy [4-(2-Hydrody)ethoxy) e’i/;ﬁwne“m -phengi ewga 8&R)-1 M BxametFl-

5? 1a% §e§)te%rahygrow§ thla cyclopropa[n]penteglg/lr*\- —;/-l ;_)ro4p2a% 1250ne (3.1 mg) is
obtained as a colourless resin starting from 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropa[a]-pentalen-4-

yl)-propan-1-one (8.9 mg, 0.025 mmol) and 2-bromoethanol (12.5 mg, 0.1 mmol)

in analogy to the procedures given in Example 51. LC-MS: tg = 1.09 min, [M+1]" =
499.2.

1

Example 54



10

15

20

Exanpl e 52 WO 2006/ 010544 PCT/ EP2005/ 007892 69 H3C
H3C I -CH3 S/ O0--'"I--"-CH OH

W@2404/0((5R) - 2, 3- Di hydr oxy- propoxy) - 3, 5- di net hy| PEITEP3003/6007892

1-((1 aS, 5aR)-1,1,2- trinethylel, 1 a,5, 5a-tetrahyd
ro-3-thia-cycl opropa[ a] pental en-4-yl)-propan-1 -one
(5.4 ng) is obtained as a colourless |yophilisate
starting from 3-(4-hydroxy
di met hyl - phenyl ) - 1- ((1aS 5aE5t10432 trimethyl-1,1a,5,5
a-tetrahydro-3-thia- MG
cycl opropa[ a] - pent al en- 4~y
0.025 nmml ) and (R) - 3- bPag
ng, 0.1 mmol) in analogy o the procedures given in
Exanple 51. LG Ms: tR =01.T I@ M1] + = 429.29. 10
Exanpl e 53 H3C H3C CHB S O G
3 [4 (2 Fydroxy ethoxy) 3, 5-di rthﬁ? Fenyl] 1-((1
1,2-trineth
131%(25 (BéS)tlévdr@mymr@p@cybm%dm@mabpw@ma] -mentzttrmmethym 1a,5,5a-
)l RPN é'ﬂ?ge ){p&g#);@[)ﬂ]peﬁtalgrp tzlag/lf]s(rjop%sn o%gl ? m )Sls obtained as

resin’starti ng

3a (o@dwths@xsesﬁq Sstalitingt foth- M@wu}o%/ -45- dlmethyl phenyl)-1-((1a8 5aR)-

propan | -one (8.9 ny,
propane-1, 2-diol (15.5

tetrah

( 1, 2- tr| met hyl la, 5
{73733 %@H\] ap”eﬁ@ﬁt@hyﬁrowmapﬁw@mopam@e@alen#ml) -propan-1-
o %6.0Thle) 058 FaRbf ! PADPlrdrhe-olh 20oe TR edg .7 mmol) in

anal ogy to the proce ures givenin

tavatody 09 the prodedeidsrgiven48 Exame ﬂamﬂl\%% D 12 min, [M+1]" =
%99?5910544 PCT/ EP2005/ 007892 70

Example 55

HaC
JN§/0H3

3-[4-(2-(2-Fluoroethoxy)-3,5-dimethyl-phenyl]-1-(1, 1 ,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (3.1 mg) is obtained as
a colourless resin starting from 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]-pentalen-4-yl)-propan-1-
one (8.9 mg, 0.025 mmol) and 1-bromo-2-fluoroethane (12.7 mg, 0.1 mmol) in

analogy to the procedures given in Example 51. LC-MS: tg = 1.18 min, [M+1]" =
401.25.

Example 56



H3C /~ H3CIICH3 O H
3-[4-(2-(R/'S) - Hydr oxy- propoxy) - 3, 5-di net hyl - phenyl ] - 1-

W@ 2908/ 0584 i et hyl -1,1 a, 5, ba- PCT/EP2005/007892

10

t et rahydro- 3-thi a-cycl opropa[ alpent al endyl ) propan
-one (1.2 ng) is obtained as a colourless resin
starting from

3- (4- hydr oxy- 3, 5- dlnEthyI ngnyl) 1-((laS,5aR) 5
1,1, 2-trinethyl -

a, 5, 5a- tetrahydro 3 thta- c
propan-1- one (8.9 ny, 0.0
rac- 1- br ono- pr opan- 2- olS
anal ogy to the procedures
tR=1.12 min, [M1]+ O
LCH3 SO0 O-iF

3-[ 4- (2= (2- FI uor oet hoxy) - 3, 5- di et Sy phORYI |- 1- (1, 1, 2
-trimethyl-1,1 a, 5, 5a-

t 84 H&Wd@ow-pmp@xwal%@mjbyleqrmyt]al -eint 2-tyietipyloh a5 15a-

S%@%h&ﬁro ?r{g# dy%lo%%r?é[a?pen?ﬁen%, ﬁ?proupralne? %nree(§ 4{] mg) is obtained as
Ba (@oldsuwhrssxvesaq Fst@htlﬁgtﬁﬂdﬂn BhaMdroxy-§ 6laRetdRbhbRyl)-1-((1aS,5aR)-

2-trimet

J' é %HW%WV%QGFQJS%{[@%@@CE9@ -iir-eyeipripppaitenéien-4yyl)-propan-1-

PEO T80 28 STy S R4 s, 1 iy ooy o

t thet precedwres divezsingixaanple s 1EL@WISE 153 1. Lﬂrﬁ@ MJH]—- 413.23.
1.18 mn, [M1l]+ _  401.25. 20 Exanple 56 WO

2006/ 010544 PCT/ EP2005/ 007892 71 H3C H3C ."" CH3 S
OExamples 57 to 63

| CHj
<Fopr opa[ a] - pent al en-4-yl ) -
mol ) and
.9 mg, 0.1 nmol) in.
given in Exanple 51. LC Ms:
7 0 Exanple 55 H3C H3C

The following examples are prepared starting from 3-(4-hydroxy-3,5-dimethyl-
phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclo-propalal-

pentalen-4-yl)-propenone in analogy to the procedure given in Example 5c.

LLC-MS
tr [min] [M+1]

Example Name

3-(4-Methoxy-3,5-dimethyl-phenyl)-1-((1aS,5aR)-1,1,2-
57 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.18 [369.23
cyclopropalalpentalen-4-yl)-propan-1-one

3-(4-Ethoxy-3,5-dimethyl-phenyl)-1-((1aS,5aR)-1,1,2-
58 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.20 |383.24

cyclopropalalpentalen-4-yl)-propan-1-one

3~(3,5-Dimethyl-4-propoxy-phenyl)-1-((1aS,5aR)-1,1,2-
59 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.23 |397.24

cyclopropa[alpentalen-4-yl)-propan-1-one




10

o__~~"oH 3-[4-(3-Hydroxy-propoxy)-3,

5- di net hyl -
w0 edosakosds o- 3-t hi a- cycl opropal a] pent al en- 4- yl ) PET/BPEN5/107892
-one (3.4 npg)

starting

3- (4- hydroxy- 3, 5-di net hyl

phenyl]-1-(1,1,2-trinmethyl-1,1 a, 5, 5a-

i s obtai ned as eyzcol ourless resin
from
-phenyl )-1-((1laS, 5aR) 5

1,1, 2-trj rrgtJ‘\\ll -1.1 a,

- 3- I en vl ) -pr
dpan 1 ';22*?@‘*%5% o Y T BT O)
(|13.60 ny Exa ”’ﬂ%‘wéthw %85 Qa-xeﬁéhyow% tﬁﬁﬁ&c[eﬁ/ﬁfl]es 125 |411.26
?lll\?/,egsl " Exa%h/@@p@af@]peataiﬁ ZPfyda) mr@blanw -oge exanq! es
gre prepared starting from 3-(4- hydroxy 3, 5-di netlhyl -
pghenyl)-I-((1 aS,5aR) -1, I, Z2-trimethyt=1=%
d, 5, 5a-t =t3—@4’l§!@b BotSayt 3 Badummmpm@ﬁp@haduas 5aR
pgent al ent 4 rope none i n_anal ogy progedur e
di vetl in n‘a)ﬂez Uﬁneqh(?i da, %ﬁéﬁ?ﬂf@w‘ﬁﬂ‘lé 1thiR:1 E Enln] 1.25 [411.26

Mr1] + B- (4 g - 1)
EHS, 5]aR) I 1, 2%@8?@%@&3@ W') Fr3paX 1-as
5, 5a-tetrahydro-3-thia- 1.18 369,23
-4-yl) - -1 -

g e S b B v 1 1. -
58 tgd rret(mds éaﬂaz A, ﬁz&ﬁﬂbﬁ#yli qhios @a%e{rghﬁdrgls §9 2383 24 | 455.31
O B pitiomkboss o prateonnd. 12 59 |
;ri methyy-l 1 a, b, 5a- tetrahydro 3-thia- 1.23 39" 24
3006/ 010544 BT EDS @%%éﬁ%?}@é@‘ﬁ%ﬂgwg‘égﬁ %53,
d_ di - 88R)-1 l-
Erdl rre:}l;yl ]1@'"335?1%’] phe %r a&adsrsom)t h1|l2 rl1 t2hy 411,26.04 [443.28
dycl opr opa 3 %gﬁt gﬁ@'ﬂy S/?W%PMQQWOPE‘ Yrentalen-4-

- (4- secr But oxy- 3, 5- di pBigiybaRhesnd ) - 1- ((1 aS, 5aR) 61
A 2-trimethyl-1.1 a, gsgg tetrahydro-3-thia-_1.25
411. 26

Example 63

"H NMR (CDCls): § 6.85 (s, 2H), 4.03-3.96 (m, 4H), 3.90 (d, J = 5.3 Hz, 2H), 3.02-
2.85 (m, 5H), 2.78 (d, J = 18.8 Hz, 1H), 2.37 (s, 3H), 2.25 (s, 6H), 2.25-2.15 (m,

1H), 1.92-

1.86 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

Examples 64 to 68

The following examples are prepared in analogy to Example 51.

tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-

one

LC-MS
Example Name _ |
tr [min]  [M+1]
3-[4-((S)-2,3-Dihydroxy-propoxy)-3-ethyl-5-methyl-
henyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
64 phenyl-1-( ) y 1.05 |443.28
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15

cycl opr opa[ a] pent al en-4-yl) - propan- 1-one
3- [ 4- (6- Hydr oxy- hexyl oxy) - 3, 5-di met hyl - phenyl]-1 62
W@ ta81BaR) -1, 1, 2-trinet hyl -1, 1a, 5, 5a- t et r ahy dPGF/BP10h$/607892

1.18 455.31 cycl opropala] pengal en-4-yi)-propan-1
one 3-[4-(3-Hyd roxy-2-hyd roxynethyl propoxy) -3, 5-

di nmet hyl - phenyl] 1-((1 aS,5aR)-1,1, 2-trinethyl 63 1.04
Vil

3 29
O = 0O

5| 5a- tetrah@'ﬂm Q%DAUW@P(W@R@W&?F@WN%W%WG; Ie
yl) - propcm 1-R o814
(b, 85, Egﬁy&ﬁﬂ\ %3' Py g%%eh%@%f’ 2*'2}'.05 44329
3l 02- 2. sfet(ahydw-th@ @@Idﬂﬂopd{a?pelﬁal&nhllyl)-bré'ﬁan 2.3
(s, 3H), |2.25 (s, 6H), 2.25-2.15 (m
1.92-1.86 (m 2H), 1.11 (s, @F@, 070(3 3H)

anpi es |64 to 68 The fottowng exanptes areprepared
in anal cl\xy 3L[03 ml(z-wagoxyé&hbﬁy)h@m&hﬂ%&]yw R
onyé Eoré )—]hw, Uﬂ@hMW 1@45 Sa-tetrahydro-3-thia- | 1.11 |413.37
2 gmz’ls] t]e“;aavc@&ﬁbp& ajfpcgntélre'n@-tyﬁypro&ané} 05rie5a 1,105
hvd}n 3-1lhi s-cycl opropala] pental en-4-yl)-propan-1|one
VD 2006/ 01054 P2005/ 007892 73 3-
3-Di hyd 1o 333%4@&4 re¥WFQ@>%15wwethybﬁgﬂwll -11((1 ‘
?Si ?g‘{%aj((hva%‘,?aéR)”?,tﬂQL{nrﬂeﬂLnym,Qa,éga-@étr&hﬁo-%ﬁ1 £9 114 |427.32
rio- 3-t hi a- cycl oynleapalpjmartaleem-¢hydropan-dpare- | one
3-[ 3- Et hyl - 4- ( 2- hydr oxy- et hoxy) - 5- net hyl - phenyl | - 1-

3-[3-Ethyl-4-(3-hydroxy-propoxy)-5-methyl-phenyl]-1-
68 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.13 |427.33
cyclopropala]pentalen-4-yl)-propan-1-one
Example 69

a) To a solution of 2 6-diethylphenol (3.80 g, 25.3 mmol) in acetic acid (30 mL)
hexamethylenetetraamine (5.3 g, 37.9 mmol) is added and the mixture is heated to
120°C. A first fraction of the solvent is distilled off (Dean-Stark), then the mixture is
refluxed for 3 h. The mixture is cooled to rt, diluted with water (100 mL) and
extracted twice with EA (2x200 mL). The organic extracts are washed with sat. aq.
NaHCOs, dried and the solvent is removed in vacuo. The crude product is purified
by column chromatography eluting with DCM containing 2% of methanol to give
3,5—diethyl-4-hyd.roxybenzaIdehyde (1.8 g) as colourless solid; "TH NMR (CDCls): 6
9.85 (s, 1H), 7.57 (s, 2H), 5.32 (s, 1H), 2.69 (q, J = 7.6 Hz, 2H), 1.30 (t, J = 7.6 Hz,
3H).

b) The following example is prepared using the above 3,5-diethyl-4-
hydroxybenzaldehyde in analogy to the procedures given in Example 51.




66 ((1 aS,5aR)-1,1,2-trinethyl-1,

a, 5 ba-tetrahydro-3-thia- 1.11 413.37
weywboprsepal a] pent al en-4-yl ) - propan- 1- one PCT/EP2005/007892

3-[3-Ethyl-4-(2- hydroxy propoxyj4-5 met hyl - phenyl ] - 1-

67 ((1 aS,5aR)-1,1, 2-trimethyl -

a, 5, ba- tetrahydro 3 thia- 1.14 427 32

cycl opropal a] pent al en-4-yl) - propan- 1- one

3-[3-Ethyl -4-(3- hydroxy propoxy) 5- net hyl - phenyl ] - 1-
68 ((T af, baRy- 1, 1, 2=trimethyt=1;t%
Bpplb et r ahydr o- 3-thi a- IN3RA27. 33 LC-MS
ycl opropal a] pent al en-4-yl)-propan-1 -one Exanpl g Efl?\in] IM+1T"
} Toa-solutionof 2 6-diethylphenol (3.80 g, 25, 5
mol) in

Eexamet h/?iﬁé %t? ga[gq“&érof% F%Oﬁoxyéﬁ @dﬂﬁ%yl)ph@ygdhed

and gdie M1hSIFR)ST hezafrfhﬁ’ethﬂ 1 18%%aﬁetférfﬁ% f:aftﬂ%t o007 |457.23
0 el

n

r

DO QY
J

f the splvent is disti Dean: 1t he
ixture [s r&Mmﬁpa[@ﬂpﬁmﬁenthél)-mman-a}cm cool ed to
t, diluted with water (100 nL) and extracted twj|ce
with EA (2x200 ni). The organi ¢ extracts are washed
with sat. aq. NaHCO3, dried and the solvent is

r Ex@des KOMaddo. The crude product is purified 10 by
col umm chromat ography eluting with DCM contai ni ng 2%
of nmethanol to give 3,5-diethyl-4- hydroxybenzaldehyde

5 (Ih@ f@)ovaﬁg cesadammé@we &Wépéjred]ih' é\JM?oF% {ﬁe 53 :‘itérting from 3-

(s, 2H),
7Cfé0f+qZ4 hyﬁ!joxy15wtbylbeuzahl¢efwdez 3H) . 15 b) The
foll owi ng exanple is prepared using the above
3, 5-diethyl-4- hydroxybenzal dehyde in analogy to the

procedures given in Exanple 51. WO 2006/ 010544 LC-MS
PERBEPIDDS/ 007892 74 LC MblarBiganpl e Name R [ ni n] _
1+ 3-[4}((9)-2, 3-Di hydroxy- propoxy) - 3, tr [min]  [M+1]"

B di et hy| - Iepy I
((1as, SZIR):’?F%Y’E%?? S5 dihvdrony-RiePe ) APy al ¢ hi s
- 1.07 4b7. Menyh‘ydl-@ms[SaRaﬁpemtah@ﬂMAy’lé 5@=ppant |

lone’Oexanpl es 70 .t0.74 | | I e1.04 |449.28
Q ?gpar eg@m%%?&&'?‘ﬁy‘gﬁ%ﬁ?ﬂaﬁeﬁg@ S’ﬁ;oqugﬁﬂg- °

3-[3-Chloro-4-((R)-2,3-dihydroxy-propoxy)-5-methyl-

phenyl]-1-((1aS8,5aR)-1,1,2-trimethyl-1,1a,5,5a-

71 _ 1.04 |449.
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1- 49.39

one

3-[3-Chloro-4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-1-
72 ((1a§,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.10 |[419.32

cyclopropalalpentalen-4-yl)-propan-1-one

3-[3-Chloro-4-(3-hydroxy-propoxy)-5-methyl-phenyl]-1-
73 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.12 [433.42

cyclopropala]pentalen-4-yl)-propan-1 _one




chl or o- 4- hydr oxy- 5- et hyl benzahl dehyde. LC- M5 Exanpl e
Name tR [mn] [Ml]+ 3-[3-C h loro-4-((S)-2, 3-d i
why@ennosys pr opoxy) - 5- met hyl phenyl]-1-((1 PCT/EP2005/007892
aS,5aR)-1,1,2-trinmethyl-1,1 a, 555a 70 1.04 449. 28
tetra
hydr o- 3-t hi a- cycl opr opa[ a] pent al en-4-yl ) -propan-1 one
-[3-Ch loro-4-((R -2 3-dihyd roxy- oroooxv) 5- rrethvl

z_loghi% %!,31 C(h oro-lé(f ?15 ro%<ylpr§pct)xryl) n513;nh¥hyl phenyf] 1- pa
et rany df @S BaRy-CY 2L ARIRAL B RSB At aYd-3 RO P13 (433,31

one
- [ 3- Chl pr o- 4-cyglopyepalalpestaien)yBprogianyl-opbenyl | + 1-
2 ((1 ap,5aR)-1,1,2-trinethyl-1,1
a, b, ba-tetranydro- 3-thira- 11041932
cycl opropal a] pent al en-4-yi)-propan-1 -one 3-[3-Ch
| Bxamplds37Hy¥0iB80xy- pr opoxy) - 5- net hyl - phenyl -1 73 ((1
aS, 5aR)-1,1,2-trinmethyl-1, I
a, 5 ba-tetrahydro-3-thia- 1.12 433.42

_ - - r. - e . .
20#8%7’%205 ) P%%’HIIE%Z 5 cr)%ﬁ%e)ésg |R%§fé1élgypfb EX8mple 51 starting from 3-

Thlgroehhydwxgbénrzahtdeyde. pr opoxy) - 5- net hyl - phenyl ] - 1-
74 ((1 aS,5aR)-1,1,2-trinmethyl-1,1
a, 5, ba-tetrahydro-3-thia- 1.13 433.31
gycl opr opal a] pent al en-4-yI)-pr opan-1T -one Exanpte TEI_C-MS
t|&xampkhe fol | owi ng exanpl émnaee prepared i n anal pgy
tlo Exarrpl e 51 st arti ng from 3- 5 tr [min]  [M+1]"
R

¢hioro=—4rhydroxybenzahtdehyde—LG—Ms—Exanple—Nape tR

i[ hmy%]rsog(y%% ob%§'§E§4qgéP?% (ﬁh&&@(y Dropod)- -phenyl]-1-

((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.03 |435.16

cyclopropala]pentalen-4-yl)-propan-1-one

—+

~l ) !

3-[3-Chloro-4-((R)-2,3-dihydroxy-propoxy)-phenyl]-1-
76 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.03 |435.09

cyclopropalalpentalen-4-yl)-propan-1-one

3-[3-Chloro-4-(3-hydroxy-2-hydroxymethyl-propoxy)-
phenyl]-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-

77 . 1.04 |449.20

tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one

3-[3-Chloro-4-(2-hydroxy-ethoxy)-phenyl]-1-((1aS,5aR)-
78 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.09 |405.16

cyclopropalalpentalen-4-yl)-propan-1-one

3-[3-Chloro-4-(3-hydroxy-propoxy)-phenyl]-1-
79 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.11 |419.07

cyclopropalalpentalen-4-yl)-propan-1-one




75 ((1 aS,5aR)-1,1, 2-trimethyl -1,
a, 5 ba-tetrahydro-3-thia- 1.03 435.16
weywboprsepal a] pent al en-4-yi ) -propan-1 -one PCT/EP2005/007892
3-[3-Cnhl oro-4-((R) 2, 3-di hydrg?y propoxy) - phenyl ] -1
76 ((1 aS,5aR)-1,1, 2-tri net hyl
a, 5, ba-tetrahydro- 3 thia- 1.03 435.09
ycl opropalal pental en-4-yl| )-pr opan-1 _-one 3-] 3 Ch

nemy 111 (2B Hae M 2IRAISR-Ransyy BaNAL 6. 5a L. 04

{g4E8,5 th - -
ﬁl a8 cfc 01F,)‘r|,gptgfnej )éln1t ;?5 5a tet ashydro -3- th|a o1n'<g1 419.09

- [ 3- Chl or o- 4- c(yzldpymaia}peertaienyl}yl)}pmndn]-4-bne(l aS 5aR)
8 1,1,2-trirrethy| 1,1 a, 5, 5a- tetrahydro 3-thia- 1.09
. 10 yCI opr Upd|_ dj pemm taten=4- y| )-|.J| opan= I=one
3- [3 Chl or 0- 4- ( 3- hydr oxy- propoxy) - phenyl ]-1 79 ((1

abxamiPle ¥51, 2-trinmethyl-1,1 a, 5, 5a- tetrahydro 3-thi a-

1,11 419. 07 c clo ropa[a] ent al en-4-yl ) -propan- 1-one
Wi Ddis (6844 |5’€2§ P00 8/00780H), 7767 (dd 23 8.2 Hz, 1H), 6.85 (d,

U 2 8 oS P SRS LRI 2 e, 270 o

1= 1B. 8”:&, Q976 ocybr pr apHEal Hm abe(@( éHylz wépsnami 6 PBe1H), 1.92-

Ex le 7 CDC13) :

%g?(”b?'is)déﬂh —3'2* @7%(523#&) 1 H) 6 85 (d, J = 8.2
Hz, 1 H, 4.16-4.04 (m 3H), 3.91-3.78 (m 2H),
3.02-2.90 (m 5H), 2.78 (d, J 5 = 18. 8 Hz, 2.76 (d
bExahplest 8o 86H) , 2.39 (s, 3H), 2.15 (t br, J = 6 Hz,
1H, 1.92- 1.85 (m 2H), 1.11 (s, 3H), 0.70 (s, 3H).
Exanples 81 to 85 10 The foll ow ng exanples are
PTRPISIRihG A Ay F4sHTR | - starti ;
chl or o- 4- hgdr oxybenzageﬁlpdeh dgqn?gw Eﬂxgﬁgﬁg@éﬁgﬁestamng from 2
chloro-4-hydroxybenzahldehyde.

LC-MS
tg [min] [M+17"

Example Name

3-[2-Chloro-4-((S)-2,3-dihydroxy-propoxy)-phenyl}-1-
81 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.03 |435.31

cyclopropalalpentalen-4-yl)-propan-1-one

3-[2-Chloro-4-((R)-2,3-dihydroxy-propoxy)-phenyl]-1-
82 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.03 [435.25
cyclopropalalpentalen-4-yl)-propan-1-one

3-[2-Chloro-4-(2-hydroxy-ethoxy)-phenyl}-1-((1aS8,5aR)-
83 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.10 |405.21

cyclopropala]pentalen-4-yl)-propan-1-one




tR[mn] [M1]+ 3-[2-Ch loro-4-((S)-2, 3-d i hyd
r oxy- propoxy) - phenyl]-1 81

W@ ta81BaR) -1, 1, 2-trinet hyl -1, 1a, 5, 5a- t et r ahy dPGF/BP10h$/607892

- 1.03 435.31 cycl opropal a] pental en-4-yl)-propan-1
-one
3- [2 ChI oro 4- ((R) 2, 3-di hydroxy propoxy) - phenyl ]-1 82

frlrmfh\l|_1

L u.\.), \lal\} .l., .l., l_

5, 5a-tet 03 435 25

ycl ogr o:aE Z%E{?ﬁ%ﬁ 4&(/Wdr8?(}5|t95?r°%y) Shenyll-1-
[2843h|cg<31-a$ faRPYd, Z-Giich hq»q)a)'s passyhhydtoA-thia-| 1.12 |419.28
S, 5aR) 83 1,1, 2- trimet hyl -

(&

a

c

3t

a

a, 5, 5a- t et rahy@fcéogﬂpﬁiaéperﬂalﬁo-%w-pmpan 1-one
cycl opropal a] pent al en-4-yl ) -propan-1-one WO
2
3+
a
1,
3+
a

006/ 010%44 PCI/ EPZ005/ 007892 77

[ 2- Chl ¢r o- @-[zsehyﬂbmxw pympsaycg}o 6Lt¥)|hbn}ld184 (t%_
eltra I 0- o- | a-

S, R 41,1 2- h

12531) asﬁéﬁg%gﬁépﬁ[@ﬁbéhi aﬁeﬁa5ai@trqhy¢i¥@ﬁam1ar 4@ |419.21
2- Chl 4- 85 ((1

S[ 5aR)-§Er(1) 2- é%ﬂ%@&gﬁ%%glgﬂwkywﬁgahy ro- 3- ghl a-

1.12 419121 cyclopropalalpentalen-4-yl)-propan-1 (-one
Exanples 86 to 90 5 The foll ow ng exan‘pl es are
prepared in anal ogy to Exanple 51 starting from 3-

net hyl - 4- hyd roxybenzah | dehyde. LC-Ms Exanpl e Nane

t Rxamplés BBHD]90 3-[4-((S)-2, 3-D hyd

r oxy- propoxy) - 3- net hyl - phenyl]-1 86
((1las,5aR)-1,1,2-trinmethyl -1, 1a, 5, 5a-tetrahydro-3-thia

- ; ent - I

SR BT P IR i DT o
eteghyl-dohyarpkybanzahideh$dbaRr) - 1, 1, 2-t ri net hyI

a,5,5a 87 1.04 429.23 tetrahyd ro-3-th

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

LC-MS
tr [min]  [M+1]*

Example Name

3-[4-((S)-2,3-Dihydroxy-propoxy)-3-methyl-phenyl]-1-
86 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.02 [415.26

cyclopropalalpentalen-4-yl)-propan-1-one

3-[4-(3-Hydroxy-2-hydroxymethyl-propoxy)-3-methyl-
phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

87 1.04 |429.23

tetrahydro-3-thia-cyclopropala]jpentalen-4-yl)-propan-1-

one

3-[4-(2-Hydroxy-ethoxy)-3-methyl-phenyl]-1-
88 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.09 |385.24
cyclopropalalpentalen-4-yl)-propan-1-one




one 3-[4-(2-Hydroxy-ethoxy)-3-nethyl-phenyl]-1- 88
((1las,5aR)-1,1,2-trinmethyl -1, 1a, 5, 5a-tetrahydro-3-thia

WO 206005385. 24 cycl opropal a] pent al en- 4-yl ) - pr OPEIER20051607892
WO 2006/ 010544 PCT/ EP2005/ 007893 78 3-[4-(3-Hyd
r oxy- pr opoxy) - 3- net hyI -phenyl]-1 89 ((1 aS,

5aR)-1, 1, 2-tri net hyl - | a,5,5a-tetrahydro-3-thia-
1-31-399-30—~eyclopr nnnr:.ﬂ pentalen-4-yl|)-propan-| i_- ane
3-[4-(2-Hydr 3- et yl]1-1.9 as,

5a[R) (1 1, -ly %Iﬁe@ﬁ@?gff’&%pr‘&“@(yg‘ @‘@%hyéﬂiﬂsﬂwlé t hi a-

1. 118899 0 -

} 11698 aﬁ%s‘%l PUBREIRRETl P TR Rr g tia- 27 |300.30
g. 77-6. 72 (m quH)prop,a[Bﬁ)e:ntajen(4nyl)-zl=d)pam1Qﬁ}e 4.00({(m

2H), 3.90-3 73(m 2H) 302290(m 5H), 2.78 (d, J

3 188 Hr, 1|-|) 2. 56— 5 (s bri—1tH)y—23+(s—3H

2.20 (s, |3 1y 2H)

1 11 §s Fbrg’ a@mwowgrépd@x?’%%ﬁ@é{‘@ 5 10| The

flol | Yhi ng((daargarast, érQetrmeibyifhdia,|5rﬁa&teitam¢rdGtEvaa et |399.19
51 starting fr dr ox enzahl dehyde.

UC- M5 Ekanpl € %Or?%g‘?ﬂal% ?ﬂqg'fﬁﬁbi%mp? 0(‘@5) 2 |°3-D

iLhyd roky-propoxy)-2, 6-dinethyl-p henyl] 91

1-((1aS,5aR)-1,1,2-trinmethyl-1,1a,5, 5a-tetrahydro- 3-

1.03 4 t hi a- cycl opr opa[ a] pent al en-4-yl) - propan-|

_Bpame ?‘t ﬁé((R) oY

SLTD N )n) di I 2

no DA (GECI: f’."?%’?hgf? ty5g tﬁhﬂégp{%pxa 2 Yaldds g, 21), 405
44290401 2[H)| awyﬁlmrinm&&[ aBm)@nZ QDQm %H)I 2: m(@pam— 18818z, 1H), 2.56

5 RPN 2 %A% B TR AER (B 1h), 1.91-1.85 (m, 21y, 141 s

3H), 0.70 (s, 3H).
Examples 91 to 95

10 The following examples are prepared in analogy to Example 51 starting from 2,6-
dimethyl-4-hydroxybenzahldehyde.

LC-MS
tr [min]  [M+1]*

Example Name

3-[4-((S)-2,3-Dihydroxy-propoxy)-2,6-dimethyl-phenyl]-
91 1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- | 1.03 |429.46
thia-cyclopropala]pentalen-4-yl)-propan-1-one

3-[4-((R)-2,3-Dihydroxy-propoxy)-2,6-dimethyl-phenyl]-
92 1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- | 1.03 |429.40
thia-cyclopropa[ajpentalen-4-yl)-propan-1-one




3-[ 4- (2- Hydr oxy- et hoxy) - 2, 6- di met hyl - phenyl]-1- 93

((1las,5aR)-1,1,2-trinmethyl -1, 1a, 5, 5a-tetrahydro-3-thia
W0 26005309. 37 PCT/EP2005/007892

cycl opropa[ a] pent al en- 4-yl) - progan- 1-one 3-[ 4-(3-Hyd

r oxy- pr opoxy) -2, 6-dinethyl-phenyl]-1 94 ((1 _

.aS,5aR)-1,1,2-trinmethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

112 413. Qo cyclopropalalpentalen-4-yl)-propan-1- one

2- Hyd 1 9% 1
gsF ga(R)-?y r@W@ﬁxﬁWeﬁﬁxvﬁ%&&faﬁﬁyﬂj 13-t i g(
1, 129313 g@asosm Wﬂ@ﬁ[rﬁ’étﬁ?ln’f %@54@4'@@@?@3%131 A 1399.37
Exanpl es |96 to 1 he fol | owi'n exanpl es are prepare
n anal ogy to @C&ﬁﬁpléa Q.’Ipe;t”t’[dem‘hgl)-fpmpan $-one
2, 3, 5-trijmet hyl - 4- hydroxybenzahl dehyde LC-MS Exanple
Name TR [mn] [ ML+ 3-{4-((S)-2, 3= D1 hyd—roxyypr+o
Soéy%?) 213135[4%(&%6&9 pﬂﬁ)d&bﬁﬂ}d &imﬁ'etﬁ%i‘t)hengl] 5

aR) - ri

et r Shydr 6(1sSt5ﬁRf) bﬂéﬂy Bm@bwfﬁﬂg&@m@r&mm ;s.tpmpaﬁ.,m 413.32

ity - e e R B  Fi o y -1, 1

5, 5a 97 1 04 443 41 tetra
ydro 3-thi ropal a] pent al en an-1|one
S[4-(2-Hy S %ﬁfﬁ»ﬁirw&rmxw 28)- dlmq&%ylmh ﬁénw 1-1

8

(122 5aR)§oP L1 2 imethyl-1, 12,5, Sactetrahydro--thias | | i‘ﬂ@ 413.33
1. 11 413. 34 cyclapropalajeinid|pedtd)-erophnyl )onpr opan-
one WD 2006/ 010544 PCT/ EP2005/ 007892 80
-{4-(3-Hydroxy=propoxy)=2, 3, 5=trinethyt=phenyH]
((1 aS,5aR)-1,1,2-trinethyl-1,1 a,

SExantpdes 8Bydri@03-t hia- 1.13 427.35

'/\OOJIQJO'I' ~ 0T

©
(<o)

The following examples are prepared in analogy to Example 51 starting from
5  2,3,5-trimethyl-4-hydroxybenzahldehyde.

LC-MS
te [min]  [M+1]*

Example Name

3-[4~((S)-2,3-Dihydroxy-propoxy)-2,3,5-trimethyl-
- phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a- 104 |443.32
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-
one
3-[4-((R)-2,3-Dihydroxy-propoxy)-2,3,5-trimethyl-
phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

97 . 1.04 |(443.41
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one

3-[4~(2-Hydroxy-ethoxy)-2,3,5-trimethyl-phenyl]-1-
98 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.11 [413.34

cyclopropalalpentalen-4-yl)-propan-1-one




cycl opropal a] pent al en-4-yl)-propan-1 -one

3-[4-(2-Hydroxy-propoxy)-2,3,5-trinethyl -phenyl]-1-
wa®e{B44aS, 5aR) -1, 1, 2-trinmethyl -1, 1 PCT/EP2005/007892

a, 5, 5a-tetrahydro-3-thia- 1.13g427. 34

cycl opropa[ a] pental en-4-yl)-propan-1 -one Exanples 101

to 105 The fol | ow ng exanpl es are pr epared i n anal ogy

U’EXde e—5% oLaltlug flun:u,5

o [P T RIS, 5??@%' W |

oxy3%r o a@xw{wﬁewnp tllﬁrilethyl 1 1a 5,5a-tetrahydro-3-thia- 1.13 427.35
-((1aS, baR) - trlnF a55atetrahy rot 3-
05 469 28 cyclopropa[a pen alen 4-yl)-propan-1-one

hi a- cyc| opr opa[ a] pent al en-4-yl ) -propan-1-one 3-[3,
-Dich tp ro-4-((R -2, 3-d 1 hyd roxXy-p ropoxy)-phenyti
02 1-((f 3$4-53R)Vd10>1¥-ﬁl“dpuxm%2J3y$-{r1méthyl -phenyl}-1-

’hisé\a@;/c @ﬁ%&[ﬁ] péﬁg‘él 329 133 opeoledighydrasddhia- | 1.13 (427.34
3, 5-D chl or l%pf@pd?&{ﬁéﬁf@fer?—%%x%)opgﬂ-eﬂghé 1- 1p3

as, 5aR) - 1 rine
—Sa-t trahudrn 3- fhlaggj 12 439 30
0

(
3/ | opr opa[ a] pent al en-4-yl)-propan-1 -one 3-[3 ,
?E)arﬁbléso’f@r fs (‘§5 hyd roxy- propoxy)-phenyl]-1 104

(.\f-"ml_\{nf-"l_\pﬁl—o_-—'-
1

)

[
1
5
C

(1aS,5aR)-1 trimethyl-1, 1a, 5, 5a-tetrahydro-3-this
1.14 453. 33 cycl opropal a] pent al en-4-yl) - propan- |
fcg}() 2006/ 010544 PCT/ EP2005/ 007892 81

3ﬂ163 WL PERIBP LS FERTaPBYE. ipras|edy tpheagipje 51 stating from 3,5-
(didhia-4-33Roxybé MRyl -1, 1 a,
5, ba- tet?]ghydgjo gé’?w’j% 1. 15 453. 30
cycl opropal a] pent al en-4-yl ) propan-1

0109 The IUIIUWIHg CAauplco are pre

texénpml e 51 starting frogra e
chl or 0- 4- hydr oxy- 5- net hoxybenzahl dehyde. LC M5

Exanpl es 106
Lh—anal oqv

“LC-MS
tr [min]  [M+1]*

-one
pared

3-[3,5-Dichloro-4-((S)-2,3-dihyd roxy-propoxy)-phenyl]-
101 1-((1aS,5aR)-1,1,2-trimethy|—1,1a,5,5a—tetrahydro-3- 1.05 |469.28
thia-cyclopropala]pentalen-4-yl)-propan-1-one

3-[3,5-Dichloro-4-((R)-2,3-dihyd roxy-propoxy)-phenyl]-
102 1-((1a8,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3- 1.05 [469.36
thia-cyclopropa[a]pentalen-4-yl)-propan-1-one

3-[3,5-Dichloro-4-(2-hydroxy-ethoxy)-phenyl]-1-
103 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro—3-thia- 1.12 [439.30

cyclopropa[alpentalen-4-yl)-propan-1-one

3-[3,5-Dichloro-4-(3—hydroxy~propoxy)—phenyl]—1-
104 ((1aS,5aR)~1,1,2—trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.14 |453.33

cyclopropalalpentalen-4-yl)-propan-1-one




10

Exanple Nanme tR [mn] [Mtl]+ 3-[3-Ch to ro-4-((S)-2,
3-d i hyd roxy-p ro poxy)-5-neth oxy phenyl]-1-((1

W@3)0baRps44, 1, 2-trimethyl-1,1 a,5,5a 106 1. 02 4BGI/EB2005/007892

tetra 81
hydr o- 3-t hi s-cycl opropa[ a] pent al en-4-yl ) -propan-1 one
3-[3-Ch toro-4-((R)-2, 3-d i

hyd- Xy Hr_epoxy) 5- et hny\/r_ 107 ph_gp\]” 1-1- ((1

S, 5aR) -1 55a10 tetra
ydr o- 3- thl g pr%\t]@é 1‘%"%&%95?@5‘)&0 )p%&n%ﬁﬁ one
-[306h |quaS‘Ba(FZ) MCEﬁPﬁrYetﬁ%thW)S %f@F&%YOJBhﬁI%\Y']'I% 453.30
08 ((1 aS, 5aR)- trime

, 5, ba- t(htrahy%@@ophﬁahlenialgg-ﬁﬂfrpmoan 1-one

ycI opr opal a] pent al en- 4- yI) propan-1 -one 3-[3-Ch
or o- 4- (3- hyd roXy- pr opoxy) - 5- met hoxy- ptienyti—109
1-((1 aS,5aR)-1,1,2-trinethyl- 1,1
aEsasmleeﬂﬂartydrﬂ@s 1.10 449.24

t hi a- cycl opropa[ a] pent al en-4-yi) - propan 1 -one Exanpl e
106 1 H NWR (CDC13): 8 6.85 (d, = 1.8 Hz,

(The Jolfowlin éslémi_;gl?é‘baregwr@éarédm érﬁal%%)lgo |E6<'d%nrﬁle 25'10 startmg from 3-

_OQJI—‘OJTQJ

4.03-3.95
3chigroz4-gwydiaxy- methgxmmwewaloSM

PCT/ EP2005/ 007892 82 2.88 (m 5H), 2.78 (d, J = 18.8
Hz, 1 H, 2.38 (s, 3H), 1.93-1.86 (m 2H), 1.11 (s,

3H), 0.70.(s, 3H). Exanples 110 to 114 5 The LC-MS
flGiXaowileég exanpl es are prepédarad i n anal ogy to Exaphpl e .
51 starting from 3- fluoro-4-hyd tr [Mmin]  [M+1]

LWL N

rIOXy=5- quﬂm&b‘-ﬂ‘j&g?’é’!%-‘ilﬁhyc}rg’i);‘f%ropoxy)—ﬁ mefﬁ%B'(y-

phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
106 _ 1.02 |465.20
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one
3-[3-Chloro-4-((R)-2,3-dihydroxy-propoxy)-5-methoxy-
phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

107 ) 1.03 |465.24
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one

3-[3-Chloro-4-(2-hydroxy-ethoxy)-5-methoxy-phenyl]-1-
108 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.09 |435.15

cyclopropala]pentalen-4-yl)-propan-1-one

3-[3-Chloro-4-(3-hydroxy-propoxy)-5-methoxy-phenyl]-
109 1-((1a8,5aR)-1,1,2-trimethyl-1, 1 a,5,5a-tetrahydro-3- 1.10 |449.24
thia-cyclopropala]pentalen-4-yl)-propan-1-one

Example 106
"H NMR (CDCl3): 3 6.85 (d, J = 1.8 Hz, 1H), 6.70 (d, J = 1.8 Hz, 1H), 4.25-4.17 (m,
1H), 4.03-3.95 (m, 2H), 3.85 (s, 3H), 3.83-3.70 (m, 2H), 3.48-3.35 (m, 2H), 3.05-




10

tR[mn] [M1l]+ 3-[4-((S)-2, 3-D hyd
r oxy- propoxy) - 3-fl uoro-5-net hoxy phenyl]-1-((1

W@3)0baRps44, 1, 2-trimethyl-1,1 a,5,5a 110 1. 00 4HGCT/BR2005/007892

tetra 82
hydr o- 3-t hi a- cycl opropa[ a] pent al en-4-yl ) -propan-1 one
3-[4-((R -2, 3-D hyd

2 BBV 78 (o Ao Tp TR QPEY2 oB B0 3H0. Ba%kkgsam, 2H), 111 (s
t 8H)20.70 (s, 3H).

hydr o- 3-t hi a- cycl opr opa[ a] pent al en-4-yl)-propan-1 one
3-[ 3- Fl uor o-4- (2- hyd roxy- et hoxy) - 5- net hoxy- phenyl ] -1

1 .

(%§§@S§)1-19,t9,121-4t rimethyl -1, 1a, 5, 5a-tetrahydro-3-thia

- 1.06 419.26 cyclopropa[a] pental en-4-yi)-propan-1

-one 3-[3-Fl uoro-4-(3-hyd ‘

rgyy_fguwlggﬁx%nwgg rsRyRrehareg n andogy to Example 51 starting from 3-

L1 6rb2B19aRky - et Sy bERL Bbey g S Sa-tetrahydro-3-

t hi a- cycl opropa[ a] pent al en-4-yl) - propan-1-one
3—f3--Fluero-4-(2-hydroxy- propoxy) - 5- net hoxy- phenyl ]
1 -((1 aS,5aR)-1,1, 2-triyyethyl - 1,1 LC-MS
al, ,%%éléetrahydro- 3- 1.09 4’2@.@2 g N
tlhi a- cycl opr opal a] pent al en- 4-yi) - propan-1 -one 10 [gninl  [M+1]
2206]{ o|1lo5zB4[4P(¢$)-EF&Pwde@agsarz)po&@-eaiﬁmrmbfrlﬁet%& 10 120
The foll pw ng exanpl es_are prepared in anal ogy to
Exaqqpe 51 9‘%@“@’ ‘n1g(($?§rﬁaR)a11|1izl'ii”mﬁthﬂ-t@,ﬁ&ga{xa ‘rpl1e00 449 32
Nene TR [1girBhydrdita- dv)-propanid -
3 [4- (5] 3 T B hy dracyclopropalalpentalen-dylpropapit - 1

one

3-[4-((R)-2,3-Dihyd roxy-propoxy)-3-fluoro-5-methoxy-
phenyl]-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-

111 _ 1.00 [449.39

tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

onhe

3-[3-Fluoro-4-(2-hydroxy-ethoxy)-5-methoxy-phenyl]-1-
112 ((1aS,5aR)—1,1,2-trimethyl—1,1a,5,5a-tetrahydro-3-thia— 1.06 ]419.26

cyclopropala]pentalen-4-yl)-propan-1-one

3-[3-Fluoro-4-(3-hyd roxy-propoxy)-5-methoxy-phenyl]-
113 1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- | 1.07 [433.24
thia-cyclopropala]pentalen-4-yl)-propan-1-one

3-[3-FIuoro-4-(2-hydroxy-propoxy)-5-methoxy-phenyl]—
114 1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- 1.09 |433.32
thia-cyclopropala]pentalen-4-yl)-propan-1-one




115
((1las,5aR)-1,1,2-trinmethyl -1, 1a, 5, 5a-tetrahydro-3-thia
W0 2@60705481. 22 cycl opr opa(a] pent al en- 4-yi ) - pr BEEEP1005/007892
-one 3-[4-((R) -2, 83
3- D hydr oxy- propoxy) - 3- net hoxy- phenyl ]-1 116
((1laS,5aR)-1,1,2-trinmethyl -1, 1a, 5, 5a-tetrahydro-3-thia
- 0,97 .4 cl opropal a] pent al en- 4-yl) - propan- |
- E%Sm%e-’%if'%;?»l%r oxy- et hoxy) - 3- met hoxy- phenyl ] -1 117
((laS,5aR)-1,1,2-trinethyl-1, 1a,5, 5a-tetrahydro-3-thia
-_1.04 401.03 cycl opropala] pental en-4-yl)-propan-|
- bhe following( exapitiesxgrep PogrRAeY - 18- amalogy ly- BRampld 51 starting from
1&%“@&% aS,5aR)-1,1,2-trimethyl-1,1
a, 5, 5a-tetrahydro-3-thia- 1.05 415.21
5 cycl opropa[ a] pent al en-4-yl)-propan-1 -one
-[4-(2- Hydr oxy- propoxy) - 3=net hoxy- phenyl]-1 119
(I(lasS ﬁa?)-l, 1,2-trinmethyl-1,1a,5, 5a-tetrahydro-3tthi BC-MS
- T : -4- - nt |
(j(zﬁwﬂls 21 cycl opropa[ d}{JBfit al en- 4-yl ) - propa o [min] | (VT
- [ 4- ( 3- Hydr oxy- 2- hydr oxymet hyl - pr opoxy) - 3- met hoxy 120
henyl ] - 13H{4-(Sa, &Ry ydrpgy-prapdxypBhmbthbxy-phebyfa-D. 99

t :tS / iﬁyd - §135 SRR L ertgpretdrTa] pErmasiatiahydin-$-thinopa® o7  |431.22
gne VO 2006/ owamr&ﬁréﬁ%%%&.wﬁgfoga%-8ﬁéaffp' es 121

tito 126 The fol 'owm ng exanpl es are pared I n anal ogy

e—-51+-startingfrom3,-5-

Q!

DT

UJ

o\ ann
\v) I_/\all’J

t e g
el e
0po%§) - B(145 GaR)met baxsnepienyld, s Baltelrahydro-3-thia- | 0.97 [431.25

1S, 5aR) -1, 1,2-trinethyl-1,1 a,5,5a 121 0.99 461. 2P
cyclopropala]pentalen-4-yl)-propan-1-one

3-[4-(2-Hydroxy-ethoxy)-3-methoxy-phenyl]-1-
117 | ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.04 |401.03

cyclopropala]pentalen-4-yl)-propan-1-one

3-[4-(3-Hyd roxy-propoxy)-3—methox’y—phenyl]—1 -
118 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.05 [415.21

cyclopropalajpentalen-4-yl)-propan-1-one

3-[4-(2-Hydroxy-propoxy)-3-methoxy-phenyl}-1-
119 ((1aS,5aR)—1,1,2-trimethy|—1,1a,5,5a—tetrahydro-3—thia- 1.06 [415.21
cyclopropala]pentalen-4-yl)-propan-1-one

3-[4-(3-Hydroxy-2-hyd roxymethyl-propoxy)-S—methoxy-

phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
120 ) 0.99 |445.24
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one




tetra

hydr o- 3-t hi s-cycl opropal a] pent al en-4-yl ) -propan-1 one
WB20040((5IR) - 2, 3- Di hyd r oxy- propoxy) - 3, 5- di met hoRgT/ERR05/007892

phenyl]-1-((1 aS,5aR)-1,1, 2-triggethyl-1,1 a, 5 5a- 0.99

461.25 tetrahyd ro-3-th

i a-cycl opropal a] pent al en-4-yl)-propan-1 one

3-[4-(2- H%dr oxy- et hoxy) - 3, 5- di et hoxy- phenyl ] -1- 123

(ExampleR)2] t9 126; 1 net hyl - 1, 1a, 5, 5a-t et r ahydr o- 3- t hi a

- 1.05 431. 24 cycl opropal a] pent al en-4-yi)-propan-1

-one 3-[4-(3-Hydroxy-propoxy) - 3,

STide feitawing exammpyed ade f@pared in analogy to Example 51 starting from 3,5-

(é,laS 5aR)-1, 1, 2-trinmethyl -1, 1a, 5, 5a-tetrahydro-3-thi a

- dineiBoxué-hygroxybenzaldehyde.
5 cycl opropal a] pental en-4-yl)-propan-1-one
3-[4-(2-Hydroxy-propoxy)-3,5-d i nmethoxy-phenyl]-1 125

((E%( aS,5aR)-1,1,2-trinmethyl -1, | LC-MS
g Fx@spleet rahydr o- 3-t hi a- N@Be445. 22 . .
dycl opr opa[ a] pent al en-4-yl ) -propan-1 -one tr [min]  [M+1]

i et hox)- phamy 1oL 4ok RppPUREImEtgY T 1he
1. Oﬁ)gi?s 24 pme,nyl]-1—((1a8,5aR)-1l,1,2—trimeth3]/I—1,1a,5|,5a- 4-110.99 l461.22
a,5/'Ba-te -3-thia-cyc ropal a] pent al en-4-yl0. i
|clr opan- 1 7‘8&%&%@0&@@&@8&%%@%@%@&5—#0'@7@9261%15

Exanpl es{ 127 to 129 The fol l,gai ng exanpl es are
epared!in analogy to Exanple 49 starting from 2| 6-

i met hoxy- 431i‘9'df%)x&,BdhihacﬂS@sMWon@)%mneﬁanI el Nane

' MEL] + - 3-]4- s 2, .

Dby ar by TFOA 15 63 Tk TP tivehia .58 (1
1S, 5aR) - kettaRydrbi3Bid)cldprbpd[dlp&htalen-4-yl)-propan-1-

one

Q) (D) — O TS

0.99 |461.25

3-[4-(2-Hydroxy-ethoxy)-3,5-dimethoxy-phenyl]-1-
123 [((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.05 |431.24

cyclopropala]pentalen-4-yl)-propan-1-one

3-[4-(3-Hydroxy-propoxy)-3,5-dimethoxy-phenyl]-1-
124 ((1aS,5aR)—1,1,2-triméthy|—1,1a,5,5a-tetrahydro-3-thia- 1.05 [445.26

cyclopropalalpentalen-4-yl)-propan-1-one

3-[4-(2-Hydroxy-propoxy)-3,5-dimethoxy-phenyl]-1-
125 | ((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.08 [445.22

cyclopropala]pentalen-4-yl)-propan-1-one

3-[4-(3-Hydroxy-2-hydroxymethyl-propoxy)-3,5-
dimethoxy-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-
126 y-phenyl F( ) Y 1.00 (475.24
1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-

propan-1-one




10

127 1.00 461.35 tetra
hydr o- 3-t hi a- cycl opr opa[ a] pent al en-4-yl ) -propan-1 one

WR20040((5IR) - 2, 3- Di hydr oxy- propoxy) -2, 6-d i net hBR/ERR85/007892

phenyl]-1-((1 aS, 5aR)-1,1,2-tiggmethyl-1,1 a,5, 5a-

1.01 461. 39

tetrahydro 3-this-cycl opropal a] pent al en-4-yl)-propan-1
ne ;2 Hydr oxy- et hoxy) - 2, 6- di net hoxy- phenyl ] - 1-

1E§am9%é2 Q291 1, 2-trinethyl-1, 1

a, 5, ba-tetrahydro- 3 th|a 1.07 431. 35

cycl opropa[ a] pent al en-4-yl ) -propan-1 -one Exanples 130

tﬁhé&éﬂlo’ﬁhﬂg feabmplés gree p ropRires wﬁéﬁal@{;?l@@@@nﬁﬂleaﬂﬁétgﬁbhg from 2,6-
Exanpl e 51 starting from4- 10 hydroxybenzal dehyde

L ORs R e B ZER Y [ 1]

3-[4-((R) -2, 3-Di hydr oxy- propoxy) - phenyl]-1-((1 aS, 5aR)

130 1,1, 2-trinethyl-1,1 a,5,5a-tetrahydro-3-thia- 0.99
401. 20 c¢ycl opropa[ a] pent al en-4-yl) - propan- 1-one LC-MS
260@npies44 PCT/ EP2005/ 0078%ameg6 ' .
3-[4- (2- tydroxy- et hoxy) - phenyl ] -1- ((1 aS,5 R)-1, 1fte[min]  [M+1]

é;itlgl :;gﬁéﬁﬁg%a?a] pe?%”ﬂ?‘bérfﬂﬁm‘? Ldlﬂ)}gﬁthf’&yone
i[%& ‘NdWWVWGﬂW&)WEhY'ZHﬂmG(ﬂM Bfe,5mR) - 1] 1 %

321efi dro-3-thia- 1.08 | 1.00 |461.35
385. 21I 39@%@6%8'@];‘5?5? ¥R %%?Qg%i)%l%\’éwb?prppaﬁeﬁ

3- [ 4- (2- Hydr oxy- pr opoxy) - ph 1-1 -((1 aS,5aR)-1}1,2
33 trinethyl-1, 1 a,5, 5a- tetrahvdro 3-thia- 1.08
385. 14 cy cBafi(GRal 3} Pibmd mixgrprdpynty)-206-clrasthbxyone
3-[4-(3- Wdr%@()yﬁ 1h%(9aé%xaﬁm1,%1}éltnﬁ\ ?I%ﬁ 1 ,%%er]yl Il

128 1.01 |461.39
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one

3-[4-(2-Hydroxy-ethoxy)-2,6-dimethoxy-phenyl]-1-
129 | ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.07 [431.35

cyclopropala]pentalen-4-yl)-propan-1-one

Examples 130 to 134

The following examples are prepared in analogy to Example 51 starting from 4-

hydroxybenzaldehyde.

LC-MS

Example Name
tr [min] [[\/|+’|]+

3-[4-((R)-2,3-Dihydroxy-propoxy)-phenyl]-1-((1aS,5aR)-
130 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 0.99 1401.20

cyclopropalalpentalen-4-yl)-propan-1-one
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134 ((1 aS,5aR)-1,1,2-trinethyl-1,1

a, 5, ba-tetrahydro-3-thi a-
we ywboprsepal a] pent al en-4-yl ) - propan- |

1.01 415. 24

H3C H3C 4-CH3 S 0 5 3-Phenylggl-((1
aS,5aR)-1,1,2-trinmethyl-1,1
a, 5, Sa-tetrahydro-3-thi a-cycl opropa[ a] -

antal an
Tt Al <mi

/

H'yl) nnnnnn 1 o

s—prepared-by reacting

- one Exap@i/eP285007892

oxyil3ic
nagnesi u
= 1.15,
2006/ 010

on
PHupaimT I orTe i

‘g,lé‘,s’sii"‘?e; A IR bR eyt (1aS5aRT 42 & car

aci d netthosyhyltetd)§ l5aastrdpyavot friphenet hyl
rchl ori dg i n anal o%y to Exanple 48; LC
m+1 SYciopsanalgpenizerdayhhpeopess 1 \ane
b44 PCT/ EP2005/ 007892 87 H3C H3C "CH3

M

1.05
c tR

UJ

5 OH

371.19

3-14-(3-
as, 5aR) -

W

- (3- hyd
[ m-1] +

(6) -y

1 from
S, 5aR) -
a-yggra
al a] pen
, 5-di ne

me tR

T N ND

edateq

Hydr oxy- propyl ) -phenyl T-T -({(1
| 3942 3tHydrekymprodoxy)-phenpR4t(etaBRRYG- 1, 2-

cl opropal a tal en-4-yl)-propan-1-one i
in anaﬁ@'&l‘ﬁllﬁ’g‘ ,‘B@,ﬁﬁrt@%/ra%y?ﬁp hidg from

i o e

Follovvl

U7

1.08
D9,

ng
l e

385.21

Lare prepared starting in analogy to Exa

3 sgrrakdprongiyi-ohenyll 4(1aS,5aR)-1,1,2-

nydr o- 3-tfilkamnyfY ol 0958-tetrahydro-3-thia-

al en-4-yl) - et hanone and
' hyl - £YeipgrenalblpenidlertydeprapanvsonExanpl
[ min] [ MH1] +

1.08

1%

385.14

134

3-[4-(3-Hydroxy-2-hydroxymethyl-propoxy)-phenyl]-1-
((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropala]pentalen-4-yl)-propan-1-one

1.01

415.24

Example 135

3-Phenyl-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]-
pentalen-4-yl)-propan-1-one is prepared by reacting (1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]penta-lene-4-carboxylic  acid methoxy-

methyl-amide with phenethyl magnesiumchloride in analogy to Example 48: LC-
MS: tr = 1.15, [m+1]" = 311.00.

Example 136
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3-[4-((S)-2, 3-Di hyd roxy-propoxy)-3,
5-di net hyl - phenyl] 137 1-((1

waRbaBp4L- et hyl -1, 1-di methyl -1, 1 a, 5, 5a-t et r abgTEP2005/007892

1. 06 443.31 87
3-thi a-cycl opropal a] pent al en-4-yl ) - propan- 1- one
3-[4-((R -2 , 3-D hyd roxy-p ropoxy)-3, 5-d

i met hyl - phenyl] 138

1-((1aR 5as) -2-ethyl - 1, 1- i n%%/tmq I,1a, 5, 5a-tetrahydro
- 1.06 443.38 HaC

3-thi a-cycl opropal a] penfrs
-((1 aR, 5aS) - 2- Et hyl -

a, 5, ba-tetrahydro 139

3-this-cycl opropal a] pe Y
1.14 427. 37 O
propoxy) - 3, 5- di net hyl - phenyl ] - px6&ps

i LR Pt res i %atrmwhw@@ Satptrahycro.

33thiaacye t X
115 437 30 r@;@égmﬁq ed]@@g - pfbr?éa?‘yh"y?"“?@ﬁ’y(? é&*ﬁ%ﬁny analogy  to

%ﬁ@ﬂel@aﬂ&%grtm@lfwm 4-49-hydraxysubpyi)-benzaidehyde; LC-MS: tz = 1.09,

Zl;nkp;@ g((@as 5aR)-1,1,2-trinethyl -1, 1a, 5, 5a-tetrahy
t hi cycl o- pr opa[ a] pent al en-4-y| ) - et hanone (8
ng, 27 m)l) in acetone (0.7 nL) K2CO3 (11 ngy, 81 nol)

IIo th ppropriate phenol (54 nol) is added.
Tﬁéa"' Eggt? ghaken at rt for 27 h before it is

di | ut ed Wi th acetic acid:nethanol 1:1 and separated
% prelo HPLC (Waters Synmetry 19x50mm 5m 20 to 95%
atlee toliow

: 19 examplast e piopaEhagity b SHHGEP) EXengY S1 from rac-
SRR R R A PR 375, Sorehire Cinfarovetopro-

tﬁmﬁ[?gﬁ)ﬂﬂeﬂrﬂyl) -BtaRbAEland3, §-dmetiR4iirdxybbn3dRiehfde.
hyd

ro-3-thia-cycl opr opa[ a] pent al en- 4- yI ) et hanone

(4= MWethoxy-phenoxy)= 1 (1t—=aS, 5aR) 11 2-t+nethw

a, 5, 5a-t et rahydro- 3-t hi a- cycal opropal a] pent al en- 4-Jy] Pmin] [M+1T*
L 10-343. 29 et hanone

3-[4-((5)-2,3-Dihydroxy-propoxy)-3,5-dimethyl-phenyl]-
137 |1-((1aR,5aS)-2-ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro-| 1.06 [443.31

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

4 yl)-propan-1 -one 1
ret hyl -1, 1

3-[4-((R)-2,3-Dihydroxy-propoxy)-3,5-dimethyl-phenyl]-
138  |[1-((1aR,5a8)-2-ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro-| 1.06 [443.38
3-thia-cyclopropala]pentalen-4-yl)-propan-1-one

1-((1aR,5aS)-2-Ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro-
139 3-thia-cyclopropala]pentalen-4-yl)-3-[4-(3-hydroxy- 1.14 427.37
propoxy)-3,5-dimethyl-phenyl}-propan-1-one




2- (2- Met hoxy- phenoxy)-1-((1 aS,5aR)-1,1, 2-tri net hyl
143 1,1

w@2®shms8et r ahydr o- 3-t hi a- cycl opr opa[ a] pent al ePcBER10)5/007892

10

1.09 343.25 ethanone WO 2006/ Gg0544 PCT/ EP2005/ 007892
89 2-(2-Ethyl-phenoxy)-1-((1 aS,5aR) -1, 1, 2-tri net hyl
144 1,1

a—5-5a f\_frﬂh\lr‘lrn 3-thia r\\/r\l oprop n-4-\

h ™~y

1)
28,1752%1 ﬁz 1a%t %@)ﬁ%&ﬁ@){' Qﬁ%n%eﬁ hy13 5 ggqgf%%yc}ro— (1
L 5,15 t et Yyl )-

ARl L s
1
)

S, 5aR) - 1, 1, 2pltqp|om)rwrdlmyl phenyl]-propan-1-one
, 1a, 5, 54-t et rahydro- 3-thi a-cycl opropa[ a] pent al enq4-yl
-— 1. 15 34127 ethanone
2-(3-Trifluoronethyl-phenoxy)-1-((1 aS,5aR)-1,1,2 147
t Exaptpiles 141 toal49, 5a- t et rahydro-3-thia- 1.16 381. 28
cycl opropal a] pent al en-4-yl) - et hanone
2- (4- Hydr oxynet hyl - 2- met hoxy- phenoxy)-1-((1 aS, 5aR)
148 é—sél@mh%f@b'ﬁb’rho—%—é’(@a§ 5afR)1 e Qa{ﬁmtﬁyle’r t15'535a Rt Lhydro-3-thia-
373.31 cycl opropal a] pent al en- 4 yi ) -et han

izyd?(pzop@[a]m&lee{%ylb )atSMr:emte@]hmg 27 gn;aﬁ) |n5@®teﬂe 10.Z mL) K;CO5
Il a-tetra I o- | a- .

éﬂ% "B o ol d bit eoRRR Oyt ee DhaNGlofd Eighpiseadded. The
3 i Sta(réswv%@gggg f()ﬁ 377 ﬁ%e‘?%ésnt (I%gfhg)di_yzvl%h% néfcﬁm’ethanol 1:1

(elndJsspaI@tea biz, prébl) H%@Qwaersglﬂ)ymrﬂ;e@y‘r 19&8n{rm 541) .20 to 95%
1 12 gg ﬁS 3H)0 WD 2006/ 010544
¢t @'@smow 200@5'“ 5k | esHEEHOKH) ta esverdha compounds of the

SE&H R Rted bel
-bror?o 8?? eogvaR) 1,1,2-trinmethyl -1, 1a, 5, 5a-tetrahy
dr o- 3- th| a-

LC-MS

Example Name
tr [min]  [M+1]"

2-Phenoxy-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
141 _ 1.11 1313.24
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone

2-(4-Methoxy-phenoxy)-1-((1aS,5aR)-1,1,2-trimethyl-
142 |1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-| 1.10 |343.29

ethanone

2-(2-Methoxy-phenoxy)-1-((1aS,5aR)-1,1,2-trimethyl-
143 |1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-| 1.09 |343.25

ethanone




cycl o- propal a] pent al en-4-yl)-et hanone (8 ng,
m) K2CB 5 (11 ng, 81 nol) foll owed
i s addedpCTRR2005/007892

in aceto

whoobloe0sappr opriate aniline (54 pnol)

ne (0.7

27 nol)

m xture is shaken at rt for 27gg before it is diluted

with acetic acid: net hanol

1:1

HPLC (V\aters Symmetry 19x50mm 5m 20 to 95%

ot N t
cet o+t

H-e inwater-—containi ng 0.5 OA-\H('TT]—h to

and separated by prep.

<

e

tlhe conp
Exanpl e

as, 13aR)
tlet rahyd
2- (2- Met
tiri met hy

, i

e LS S R e %ﬂe‘ﬁwraﬁmg {
1

337 o oy o opel ﬁ'ﬁ?ﬁ?@%ﬁ"@?@ f
hoxy- phenyl ani no) ethgnoneas, 5aR) -1, 1, 2 151
-1, 1 a,5,5a-tetrahydro-3-thia- 1) 13 342

(,)u_

M5

—~
o— —~

1
A7
anone

29

341.27

dyclopro
2-o0-Toly
5,5a 1b
ydﬂ653-
(2-Eth

d,
h
3-
153

ba[ aj pent al en- 4-yi )~ et hanone

(0, BDifnel DR t-1(1 t ;
- (ﬂl g éme,e(z'ng%@"t g@ A(15S2BAR)- MBI yimdind

1h1 %%%t%@hasﬁ{ %\W@rwam@ﬁoma 9]rmtsalam4@yik
yl - phenyl am no) - 1- (r{a]noﬂ‘g 5aR) -

a-t et rahvdrn 3-this-cycl opropal a] pent al ent

1.17

, 2-tringet hyl

4-yl

341.20

a5 b
- 1.17
- (4- Met
ri ngghy
ycl opro
’CT/ EP20
-(2,4-D

%ﬁ 311 Qrﬂ?ﬁapxn -((1agHafRr] 1 12-frimethgh
AT o RS A %Bsﬁg%é‘%*&%%%—%ﬁb
D5/ 007892 91 ethanone
nmet hoxy- phenyl am no) -1- ( (1 aS,5aR)-1,1, 2

3
51

155

341.27

ri met ny
ycl opro

- (4- Met
147

I\\n-'-ln-nn'-"l\\\-/_\

-1, 1T a, 5, ba-tetranydro-3=thia= 105372

papapremremethwpbhefbAPMRNEaS 5aR) -
hoxf/(]3 met h I-ph%rﬁ) Famh?lo) glé( 3 81,’%2

trimethyl-1,1a,5,5a-tetrahydro- 3-th|a~ )

cyclopropalalpentalen-4-yl)-ethanone

a¥a)
Lz

1.16

381.28

148

2-(4-Hydroxymethyl-2-methoxy-phenoxy)-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-ethanone

0.99

373.31

149

2-[4-(2-Hydroxy-ethyl)-phenoxy]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-ethanone

1.02

357.27

Example 143
"H NMR (CDCls): § 7.00-6.84 (m, 4H), 4.98 (s, 2H), 3.88 (s, 3H), 3.03 (dd, J 0 5.3,

18.8 Hz, 1H), 2.84 (d, J = 19.3 Hz, 1H), 2.40 (s, 3H), 1.94-1.88 (m, 2H), 1.12 (s,
3H), 0.72 (s, 3H).



156 1,1, 2-trinmethyl-1,1 a, 5, 5a-tetrahydro-3-thia- 1.10
356. 34 cycl opropal a] pent al en-4-yl)-ethanone 2-(3,

WG 26metshy | - phenyl am no) -1-((1 aS, 5aR) -1, 1, 2 1BCI/EP2005/007892

10

trinmethyl-1, 1 a,5,5a-tetrahydrgy 3-thia- 1.14 340.32

cycl opropal a] pent al en- 4-yl) - et hanone

2-(3-Trifluoronethyl -phenylam no)-1-((1 aS,5aR)-1,1, 2

1 trilrret gﬁl ]16% a, 5, ba-tetrahydro-3-thia- 1.17

s5xampler 150 4818341 a] pent al en- 4-y1 ) - et hanone

2- (2- Met hoxy-5-trifluoronethyl-phenylam no)-1 159 ((1
aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

1To% sobitios of Arbtampe-dpidl a3 5ai)dl, eR-thmdidyl et taBBwetetrahydro-3-thia-

2- (3- Net haxy-5-trifl t hyl - phenyl anmi no)-1 160
e Mg B ipeR Al e AnonE 1B T80 £47 HBNl AAREoEE (7 anl) KoCOs
- . . .en-4-yl)-eth .

St s 0 o) SMMRRY B9 @1 B5HALER dnithd B4 3890°%s added. The
((ribetSrebBRYRakeh, @t tribmarhy befordait fs Baatbatwigh vebee 3eid¥rdthanol 1:1

- 1.15 410.25 cycl oglr opal ﬁ\}ﬂpent al en-4-yl)-ethanone
2209 JapaKgted shy mreR.ubiPdse (Vateish Sygiraetnn dBxE0aB2 5um, 20 to 95%

129850132 poyptet APHEBIRDLS % HEORK ko give the compounds of the

ckrdoplesdnicd] peloval en- 4-yl ) - et hanone WO 2006/ 010544
PCT/ EP2005/ 007892 92 2-[4-(2-Hyd

roxy-et hyl)-phenyl am no]-1-((1 aS, 5aR) 163

I I, Z-Trimethyt =1, 1T &, 5, 5a-tetrahydro=S=thta—1=t :E'p

| LC-MS
mi M+1T"
[ 8‘('51] [M+1]

3&xadtpletycl opropa[ a] pent alpgfpd- yl ) - et hanone Exa
157 "H NWR (CDC13): 8 6.40 (s, 1 H), 6.29 (s, 1
20 (o lown 306 (d d J =64 18 8 Hz ’IH)'}

Sy (2T

(d, J = 18.8 Hz, 1 H), 2.41 (s, 3H), 2.26 (s, 6H)

3 00 5 IR dbinino3- (1! 56R)- 13t trifheif 12, 82k

. 1.11 [312.
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-ethanone 1226

2-(2-Methoxy-phenylamino)-1-((1aS,5aR)-1,1,2-
151 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.13 (342.29

cyclopropalalpentalen-4-yl)-ethanone

2-o-Tolylamino-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
152 _ 1.15 [326.29
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone

2-(2-Ethyl-phenylamino)-1-((1aS,5aR)-1,1,2-trimethyl-
153 1,1a,5,5a-tetrahydro-3-thia—cyclopropa[a]pentaIen-4-yl)- 1.17 |240.19

ethanone

2-(4-Methoxy-phenylamino)-1-((1aS,5aR)-1,1,2-
154 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.01 |342.35

cyclopropalajpentalen-4-yl)-ethanone




H3C CH3
rac-( 1as,

whe@soyshopr opal aj

SO Hrac. 10
5aR)-1, 1, 2- Tri net hyl

2- met hoxy- benzyl am de is preparqu in anal ogy to
Exanple 1 starting from
rac-(1S*,5R*)-2-[1-chloro-eth-(E)-ylidene]-6, 6-di net hy

-1, 1a, 5, 5a-tetrahydro- 3-t
pent al ene- 4- car boxyl i c aci BCT/EP2005/007892

| - bicyclo[3 1 0lhexan-3-one. IGM tR = 1.07 nrin.
Mr1] + =| 34 . 15 Exanpl e 165 H3C HSCCHS SO Ol
(bGP RRgUARno) (188,621, 1.2
a, 5188-t et rahydy L 1 al ene- 4;
car gggyl c aci dt@ﬁ%rgwhg?%%'g%g[efrg ngygﬂ%bt ai ned bg/'05 372.22
cghiral resol uti oynlo;mrolﬁa[z(]pemﬁmrrély@aéthﬂibrﬂe 6x250 pm
10 m el Jting wth 10% et hanol in hexane (O 8 V\D
0067010544 PCT/ EP2005/ 067892 93—/ mj)—of —the -
cor  eSPODA RGBTl Phoh k- l ce
with abavejacondlt?%ns %h gﬁ% - g(omaf‘ %B 9.6
m n)1_56Exan'p| e 1168- t(mm1a‘§§s’é)5attetrdbydmn3-ﬁaa-EC50 1.10 [356.34
val ues) GTPyS I ndi ng .assa rformed in D6
viel | microtiter ¥t gi?ré’ga&‘}lﬁﬂ%tayeﬁﬂ%g'f#ﬁ?%oﬁ% final
vol une of 200 pl., using nenbrane preparations of CHO
del I s expressing reconbi nant human SI Pl receptof.
Assay condiZ{ et yohaivwineiee)- ’(FM@ISa’:}aR)SmlﬁZL—)Af) 100
mv Fl uka, F 6306
d. 1% ESA 10 (Cal"grg’ggﬁemﬁﬁ%gg%%io(% (Sigma| 114 |340.32
G 7127), | 2. 5% DbfofriobufedpertaBhdd-yl)-StRamdie35S- GTPIS
(Amersham Bi osci ences SJ1320) The pH was 7.4. Test
gonpounds—are—di-ssotved—and—dituted—n—3100%-BVMsO 123
pre-incu P hvi %r f | )
pl  of thb@_gﬁg\?ghggsay a%h‘)'b?1 @L%%gﬁ@qoi, 3bS-
158 trimethyl- 1 ,1a,5,5a-tetrahydro-3-thia- 1.17 |421.27
cyclopropalalpentalen-4-yl)-ethanone
2-(2-Methoxy-5-trifluoromethyl-phenylamino)-1-
159 | ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.19 [410.16
cyclopropala]pentalen-4-yl)-ethanone
2-(3-Methoxy-5-trifluoromethyl-phenylamino)-1-
160 | ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.17 [410.22
cyclopropalalpentalen-4-yl)-ethanone
2-(4-Methoxy-3-trifluoromethyl-phenylamino)-1-
161 ((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.15 [410.25
cyclopropala]pentalen-4-yl)-ethanone
2-(2-Methyl-5-trifluoromethyl-phenylamino)-1-
162 | ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.19 [394.24
cyclopropala]pentalen-4-yl)-ethanone




GIPyS. After addition of 50 pl of 35S-GIPyS, the assay

is incubated for 1 h at 15 roomtenperature. The assay
WO g00bt0fihat ed by transfer of the reaction m XPCT/EP1005/607892

Mul tiscreen plate (MIlipore, MAFCI H60) using a cell

harvester from Packard Biosciences, and the plates

are washed with ice-cold 10 mV Na2HPO4/ NaH2PO4

t the bottomand, after

AR S Sk g

‘TPyS1I $.20EARIAd Y bIbatclRR(arS-thihom Packargd |356.26
tes. EC50 is the concentration of agoni st

50 % ofyelhprapatalpantaiarediii-ethassne GTP7S
Specific binding is determ ned by subtracting
non-speci fi1 ¢ bi nding from maxi mal bi mdir ng—vaximad
bi nding is the anobunt of cpm bound to the 25
Mekaimgded®@ pl ate in the presence of 10 pM of SIP.

SIAME GG B T o ) el AL <0, 10
EGS50
CER019! ks, SCISTEBBARS, BT, 98 LR 206,101 . 20

5 7%.1@s20b5/ MI0%4HBHPCT/ EP2005/ 007892 94 7 183 24 164

36 300 48 16 49 2 51 0.3 533 635 711 745
81 3 137 0.6 139 4

Example 164

CHj

rac.
10 rac-(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]
pentalene-4-carboxylic acid 2-methoxy-benzylamide is prepared in analogy to
Example 1 starting from rac-(1S*5R*)-2-[1-chloro-eth-(E)-ylidene]-6,6-dimethyi-
bicyclo[3.1.0]hexan-3-one. LC-MS: tg = 1.07 min, [M+1]" = 342.32.

15 Example 165

(1aR,5aS)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 2-methoxy-benzylamide is obtained by chiral resolution on HPLC

(Chiraicel OD 4.6x250 mm, 10 pm, eluting with 10% ethanol in hexane (0.8



157 9 163 3 Exanple 167 (Assessnent of In vivo
Ef fi cacy) The efficacy of the conpounds of Formula (1)

w0 200a8ss36ed by nmeasuring the 5 circulating PCT/EP2005/007892

10

15

20

25

30

| ynphocytes after oral adm nistgaation of 30 ng/ kg of a
conmpound of Fornula (1) to nornotensive male Wstar
rats The aninmals are housed in climate- controll ed

| ight/dark cycle, and have free

i 3% i Tosancinsoinee o 1 v it 47,0 BRipckSalce! wit
'§b8\% b@,@d,ﬁ(%%? (gére) gﬁﬂ %g}/&r_g@mﬂﬁter drug

admni strati I'S subject t o henmat ol ogy
usi ng Advia Hematol ogy 10 system (Bayer Diagnosti cs,

h data_are presented as nean
Sg%ﬁgl'%t §t(é§£§*y%a"i‘1%f~?%)’st@s ﬁ&ﬁort‘aw anal ysi s

of variance (ANOVA) using St atlstl ca (StatSoft) and
the Student- Newman-Keul s procedure for nmultiple

c@ﬁiﬁ’q{& linding aEsaysatd pbypeidtEni 36 Well nieictitsraflaté8¥NuRc 442587) in
15 As an _exanple, Table 2 shows the effect on

| 9@%&9&@%&#@9 i, WSOt membrane paeparatiens af GO afells@xpressing

2oce UL e RROb L7 rpstio %68 R A, &0 bl HBbes (Fuka

VB446iT), A0smMAs Nasbip@itelch, t 01 37 8Yr SupMd Ml r(ﬁlukat 53858 0.1% BSA

Wh*&eﬁh' " aaaR08) rEL8HE (Saas 9 S8 2 SRR (Fluka, 41644),
- 58 S IRAS (_():3 &&ﬁ\eré“?aﬂ("&%sg?@ng&%égjr%é' The pH was 7.4. Test

PCT/'EP2005/ 0
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-
GTPyS. After addition of 50 ul of **S-GTPyS, the assay is incubated for 1 h at
room temperature. The assay is terminated by transfer of the reaction mixture to a
Multiscreen plate (Millipore, MAHFC1H60) using a cell harvester from Packard
Biosciences, and the plates are washed with ice-cold 10 mM NaxHPO4/NaH,PO4
(70%/30%), dried, sealed at the bottom and, after addition of 25 pl MicroScint20
(Packard Biosciences, order# 6013621), sealed on the top. Membrane-bound *°S-

GTPyS is measured with a TopCount from Packard Biosciences.

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

amount of binding in the absence of an agonist in the assay.
Table 1 shows the ECgp value of some Examples determined as described above:

Tabie 1
Compound of Example | ECsq [nM]
5 75




96 Cdains 1. A conpound selected fromthe group
consi sting of thiophenes of the Formula (1) CH3 RS
wo-aHBHoBsR X OA\ / RR 13 R 5 Formula (1) PMEERI05/807892
represents -CH2CH2-, -CH=CH, H CH2-, -CH2-O, or
-CH2NH-; 10 R1 represents hydrogen or alkyl; in the
case X represents CGR4, RL in addition represents
hal-ogen;—and—n-the case_ A represents -CH2-CH2- or
LCH2NH-, R1 in add|t|0ﬁ83epre>ents al koxy; 15 'R 2
EPT ESENLS hydrogen,; 8 y—f7 uor o- al koxy,
nydr oxy- al koxy, hydroxy-a kyl , | di-

hydr oxy-3al kyI ) - al kyl,

goe (hy

trlfluorc‘)1 t hoxy; i

n

t he“case

epresents - CH?- P

addi tionsrepresent$ hal ggen;
- CH2INH

or

representd al koxy

_I

r oxy-al kyl ) - al koxy,

1-glyceryl -glyceryl ., pyridinh-3-yl- nethoxy, or
byri di n- Aﬁyl-netho y; epresents hydrogen, alkyl,
i oronet hyl, or 20

X represents CGR4, R3 in
and in the case A

, RB in addition

V‘D 2806/ 010544 PCT/ EP2005/ 007892

DA A

represents hydrogen,

10

X |C|6 esents—Njor =

aI kyl , LR}oxy, or hal oge‘lf’; andl 5 R5 represents nethyl
or et hyI 71and opticalTy pure enantiomers, m xtures of
nantionmers such as racenntes,

74 5

81 3

137 0.6

139 4
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163

Example 167 (Assessment of In vivo Efficacy)

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

All data are presented as mean + SEM. Statistical analyses are performed by

analysis of variance (ANOVA) using Statistica (StatSoft) and the Student-
Newman-Keuls procedure for multiple comparisons. The null hypothesis is

rejected when p < 0.05.

15

As an example, Table 2 shows the effect on lymphocyte counts 3 h after oral

administration of 30 mg/kg of two compounds of the present invention to
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, wherein A
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AleBl®dund according to claim1 or 2, wherein A
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ing to claim
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compound Zccor di ng
epresents - CH2CH?-
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erein X
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group,
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erein X
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11. A

conmpound according to any one of clains 1 to 10,

wherein R2 represents hydroxy-al koxy, hy
di - (hydroxy-al kyl ) -al koxy, di-(hydroxy-a
1- glyceryl, or 2-glyceryl. 10 12. A conp

dr oxy- al kyl ,
kyl)-al kyl,
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according to claim 11, wherein R2 represents an
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13. A conmpound according to any one of clains 1 to 6,
wherein X represents C-R4, 15 whereby R4 represents

whyasogssy R1 and R3 both represent a nethyl grOUBP20asieh7892

10

15

20

R2 represents hydroxy-al koxy, dr oxy- al kyl ,

di - (hydroxy-al kyl) - al koxy, di-(hydroxy- al kyl)-al kyl,
1-glyceryl, or 2-glyceryl. 14. A conpound of the
Formula (I1) CHg RS CH3 SR-R2 0- R2 20 13
Forrmula (I1) according to any one clainms 1 to 13. 25
1&laims; oppound of the Formula (111) WD 2006/ 010544
PCT/ EP2005/007892 99 CH3 RS CH3 S RL X2 OA\ /
R 13 Formula (I1l1) according to any one clains 1 to
18. A comidund setented frdnatheagrdup gohsistih@bfrihlogieirestsfdhe Formula (1)
fromthe group consisting of: (
aS,5aR)-1,1,2-Trinethyl-1,1 a, 5, Hat et r ahydr o- 3-t hi a-
cycl opropal a] pent al ene- 4- car boxylji c @Hgd

2- met hoxy- benzyl ani E?e>, ﬂ

S / .
X:
O A R?
K' )
R3
Formula (I)

wherein
A represents -CH,CHy-, -CH=CH-, -NH-CH,-, -CH,-O-, or -CH;NH-;

R represents hydrogen or alkyl; in the case X represents C-R* R! in addition
represents halogen; and in the case A represents -CH»-CHs- or -CH,NH-, R! in

addition represents alkoxy;

'R? represents hydrogen, alkoxy, fluoro-alkoxy, hydroxy-alkoxy, hydroxy-alkyl, di-
(hydroxy-alkyl)—alky[, di-(hydroxy-alkyl)-alkoxy, 1-glyceryl, 2-glyceryl, pyridin-3-yl-
methoxy, or pyridin-4-yl-methoxy;

R® represents hydrogen, alkyl, mono- or di-alkylamino, trifluoromethyl, or
trifluoromethoxy; in the case X represents C-R*, R® in addition represents halogen;
and in the case A represents -CH,-CH- or -CHyNH-, R? in addition represents

alkoxy;



(1 aS,5aR)-1,1,2-trinethyl -
a, 5, ba-tetrahydro-3-thia 10

we ywboprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
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2, 4-di net hoxy- benzyl am de, (1S,
5aR)-1,1,2-trinethyl-1,1 a,5, 5a-tetrahydro-3-thia-
cycl opropa[ a] pent al ene-4-car boxylic acid

benzyl am de, (1
a§r§9ﬁﬁéféiﬁgngféﬁéthyl-1,1 a, 5, 5a- t et rahydr o- 3- t hi a-
cycl opropal a] pent al ene-4-carboxylic acid
2- nethyl benzyl am de, 15 (1
aBR* beRpsants, [Brdrogerstatipl - dlkdxya pb halgeat aaltydr o- 3-t hi a
cycl opropal a] pent al ene- 4-car boxylic acid
4-((S) -2, 3-di hydr oxy- propoxy) - 3, 5-
dRﬁ?é ggeggqﬁgh@nbgg&] (1 aS,5aR)-1,1, 2-trinethyl-

a-tetrahydro- 3- t%la-
cyclopropa[a]pentalene 4-carboxylic acid

4- ((R) -2, 3-di hydr oxy:- propoxy):3,5- 20 .

iR Rele By R AN TSR a ks~ of enantiomps syeb 1ay racemates,
ad@sé@eémbfs?lh)fﬁkﬁjr'éstrdifadlastereomers diastereomeric racemates, and
cyclopropa[a]pentalene 4- carboxyllc acid

wies? of-diasipthaingtiop ragungles2 asnmelioay - $adtsz phdnsdldents of such

“@D@E&?‘%W‘m? UMY, s ot ranyaro-3-thi a-

cycl opropal a] pent al ene- 4- carboxyllc acid
4-( R) - 2, 3- di hydr oxy- propoxy) - 2- et hoxy-benzyl am de,
é§oemun% accorqing ke elym 11 wherein

a i :

c??eggrsggﬁ qﬁgent al ecalg char boxyPiHé ‘aci d

IR{ (R)regedtsdiyuyoyerx g pkkgpamgl)m Braretsy X- repessaritad-RE, R in addition

(1 aSSz% b%‘l;znlmethyl

regr%sder}% & Bro-3-thia-

cre| ppresaital PeRterne atkyr ammpy! i

4- g(ﬁ%y 3-dih w?dr%]xy pr g%lox ) - 3- rreof %qu%'é‘rﬁ*%'”? trloluoromethyl or

1t Iyq_rqg@tbgm and in-thei easeh ||:epquents C-R*, R¥ in addition represents
ahydr o- 3-t hi a-

cychpr opé{ a] pent al ene- 4- car boxylic acid

4RY (Pregerits thdigly oxy- pr opoxy) 3-chl oro- benzyl ani de,
(1 aS,5aR)-1,1,2-trinmethyl-1,1
a, 5, ba-tetrahydro- 3-t hi a-

Zy‘(:/i( %?@thg?#ggt ﬂggléiggjr(i?c% fLeI‘FelﬂCA‘ijepresents -CH=CH-.

4. A compound according to claim 1 or 2, wherein A represents -NH-CH-.
3. A compound according to claim 1 or 2, wherein A represents -CH,CH,-.
6. A compounds according to claim 1 or 2, wherein A represents -CH,NH-.
7. A compound according to any one of claims 1 to 6, wherein X represents N.

8. A compound according to any one of claims 1 to 6, wherein X represents C-R*,



15 benzylam de, (1 aS,5aR)-1,1,2-trinethyl-1,1
a, 5, ba-tetrahydro-3-thi a-

we ywboprsepal a] pent al ene- 4- car boxylic acid PCT/EP2005/007892
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4-((S) -2, 3-di hydr oxy- propoxy) - Zgchl oro- benzyl am de,
(1 aS, 5a R-1,1, 2-trinethyl-1,1 a, 5,
5a-tetrahydro-3-thia 20

cychopr ent al ene- 4-carboxylic [ i

Y P RSG5 A St 7 30 Boathapeiank ampresents C-R¢
Whafsb derds 5 lgrdu L
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cycl opropal a] pent al ene- 4-car boxylic acid

Sty RporuAEb Rl ¥ 87 Bt of SEREY CRA Sipeisii adresents R,
cywbkayoR b epresaritabanethbxg ardax MridR Bshd R bo%h1 represent hydrogen.

4- ((R) - 2, 3-di hydr oxy- propoxy) - benzyl am de,
aS,5aR)-1,1,2-trinmethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

C'd}’ﬂ@é ecd-carboxyd |,¢. aci.d .2 '
4¥?'28?1P6ydr ox@-ag? E%C%;E@Sf%a@?r?g? h%fll élgﬁ% Bz i-aherein Ry represents
alyydrai)-alkoky 2hydrorplatkyl, - di-(RydroRty 2kl edIk sy, diQhyidroRy-Bkyl)-alkyl, 1-
cglcl olp g]'egi L&fen al ene- 4-carboxylic acid

491y%e H{/ '@ Moxy) - 2- net hoxy- benzyl ami de, WD

2006/ 010544 PCT/ EP2005/ 007892 101 (1
aS,5aR)-1,1,2-trinmethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

cyZ| bprospedurichentatimgetodelaan biok yiereac RA represents an (S)-1-glyceryl
4- (2- hydr oxy- et hoxy) - 3- net hyl - benzyl am de, (1 aS,

54 p1, 1,2-trinmethyl-1,1 a,5,5a-tetrahydro-3-thia 5

cycl opropal a] pent al ene- 4-car boxylic acid

4- (2- hydr oxy- et hoxy) - 3-chl oro- benzyl am de, (1

a ,-B%R?mppmnéapﬁorﬂélgfgﬂ any, aneob¢labas tldo Bampdrein3X téprasents C-R?,

l.ene- 4- cagboxyl i d
zz%ﬁéﬁw?ﬁhej%?%ﬁ%‘y@%%%ﬁnﬁz% BB Paesenhamethyl group, and

 BEpiRpsantd hetoxiyrakdwy, hydsckyaalldyl Sai- (hed Foad) yealkyRy-8ib oy, ai-(hydroxy-
alkyl)-alkyl, 1-glyceryl, or 2-glycery!.

14. A compound of the Formula (If)
CHj3

Formula (ll)
according to any one claims 1 to 13.

15. A compound of the Formula (11



cycl opropal a] pent al ene-4-carboxylic acid
4- (2- hydr oxy- et hoxy) - benzyl am de, (1

wa3saRs44, 1, 2-trinmethyl -1, 1 a, 5, 5a-t et r ahydr oPGFEP2085/007892
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cycl opropa[ a] pent al ene-4-carboxyy ic acid

4- ((R/'S) - 2- hydr oxy- propoxy) - 3, 5- di net hyl - benzyl am de,
15 (1 aS,5aR)- 1,1,2-trinmethyl-1,1

a, 5, ba-tetrahydro-3-thi a-

cycl opropal a] pent ne- 4-car boxylic acid

4- ((RI Sk- 2- hydr oxyl- proppxy) - 2- met hoxy- benzyl am de, (1
et hyl -1,1 a, 5, 5a-tetrahydro-3-thia-

aS, 5aR) 41, 1, 2-

cycl opr opala}lp #l ene-4-carboxylic acid

4- ((R'S) - propoxy) - 3-net hyl - 20 benzyl am de,
(1 aS, 5¢ trimethyl-1,1

a, 5, ba-t exgFahydr o- 3-t hi

2- hydr oxy=prpoxy) - 3-chl oro- benzyl am de, (1
yEade d2 a, 5, 5a-tetrahydro-3-thia

25 cycl opropa[ a] ne- 4- carboxylic acid

4- ((R/'S) - 2- hydr ox poxy) - 2-chl oro- benzyl am de, (1

aS,5aR)-1,1,2-trinmeghyl-1,1 a, 5, 5a-tetrahydro-3-thia-

cycl opropal a] pent al ene- 4-car boxylic acid

4- (( R S) - 2- hgemuolay () opoxy) - benzyl ami de, 30 (1

aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

cycl opropal a] pent al ene- 4- car boxylic acid

Aalcortrdrioanysmpedims 3168l met hyl - benzyl anmi de, WO
2006/ 010544 PCT/ EP2005/ 007892 102 (1
aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

o161 RREAPLAIEDL B0 A5R5LSINS (36 e rgup cpmtsting o

aS, 5aRjtaB, daR)-t rli, 24trinydthll; 1,12, 556 S tettadlydahgdhia- 3- t hi a 5

R Rl SR St S50 b besiachaneyce.
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3-[4- (3-Hydr oxy- 2- hydr oxynet hyl - pr opoxy) - 3, 5-di met hyl -
phenyl]-1- ((1 aS,5aR)-1,1, 2-tri nethyl -

. 2 oAUk RERYT PoRiER R, SR )

3C%/dloﬁlo?bté]pg’%tgg?@ﬂ%?yg@{y??%%’écuﬁ‘ eW—Yﬁ’S -hyarBy rbp BB -methoxy-

a) Sn&dalmé,d&,ahydro 3-thia-cycl opropa[ a] pental en-4-yl)-p
ropan

3-[ 4- &1@81 g 8; hodimedndilolRypp-tetrahydio-Fthiar ny - phen

ylc [&pr FaRme-4-chrizoylié met 1,1 - -3- .
X 52\ O?%F?Eﬁydr ones tchlra )iyy[/lcl op%}c?;[ a] ge(ﬁt gdécr)])fydfpgﬂp)o_xg) 3-methyl

- bptmlamidsne,

is[ﬁa%%?éﬁ PUFR SR el h o 2y 1 1 ( (2

1ay<505mpta§1g@hmtb’r@ -B-caftoxyfiyycl opicapal al4p@hyd 8Ry-Hropadxy)-3-chloro-

[)Fﬁzﬂ?@ de2 3- di hydr oxy- pr opoxy) - 3, 5- di et hyl - phenyl ] - 1

((1 a 1,
a, 5, Sa&{;\:’tﬁ%ﬁmﬂdzén@#lﬂ?qw% %%ragte’gﬁg dre n%g'%n 4-yl)-p
r opdopmpa[éperﬁa[e:hee#marbnthcﬁ (S) aid 4 (3-hydroxy- propoxy) 2-chloro-
3; dlg%z?rw ﬁrlopoxy)-s- nmet hyl - phenyl ]1-1-((1 aS, 5aR) -
thy

a 5, 5ag1ta@ saﬂaydmozi’mﬁnatrﬂn 9yt 9BaABRERYRBM-Hign-4-vl)-p

ropan

scy@ompabdpantetem)e 4-cariatixiyljel acid yi- (- byinoyy-pSopetymdenpilemide,

2y|5] 5:1(1“51 %ﬁ{/g ?én%ﬁﬁy%é @%F‘%Lﬁ?’&ﬁ%&ﬁ'ﬁv%h 4-yl)-p

r oy&aﬁprbpam@entalene 4-carboxylic acid 4-(2-fluoro- ethoxx) -3,5-dimethyl-
3- élgzy hl or 0- 4- (2- hydr oxy- et hoxy) 5 met hyl - phenyl ]

4112 25 trimethyl - .
a 5, 53&1%%‘59@@*%02 FrirhBR1-$ ¥ @85‘18{?&@&8@ glign-4-yi)-p

ropan

Seyaembpeiadpmte@nbyucamoxphmpoxye)e|<5 et ByR-fheswthoxd)-L-methoxy-
%aSSa -1,1,2 trinethyl -
@’éarf‘ rahydro- 3-t hi a- cycl opr opa[ a] pental en-4-yl)-p

o e i SR e
t@yqﬁmrppaﬁa{pelntalene- -carboxylic acnd 2-chloro-4- (2-fluoro-ethoxy)-

rahydr o- 3-t hi a- cycl opropal a] pental en-4-yl)-p
%g%%&’?%e 30

3- [2 chla@r@amﬂ(ﬁa tranéqul mM@fSJEMT@tfr@WM)&fPﬁE—nW] 1-((
IaSSaR - trinethy

5@\6 QA Paﬂ[@&%@eﬂﬁrdacammlm @cpéﬁanpfmraﬁthOw);b)emybmde
~ [ 20 S 38R g trimethyll 18,5 Ba-tetrahydro3-thiac 111

lephiapafalpeht@leheidvedinoylic 1 aC|d 4-(3-fluoro- propoxy) 2 -methoxy-
8}65 5? tet rahydro 3-thi a-cycl opropal a] pent al en-4-yl)-

(1 aS,5aR) 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 2-methoxy-4-propoxy-benzylamide,
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalene-4-carboxylic acid 2-methoxy-4-isopropoxy-benzylamide,



WD 2006/ 010544 PCT/ EP2005/ 007892 105
3-[2-chl oro-4-(2- hydroxy- et hoxy) - phenyl]-1-((1

wa3saRs44, 1, 2-trinmethyl - 1,1 PCT/EP2005/007892

10

15

20

25

30

a, 5, ba-tetrahydro- 3-thi a-cycl ofg®pal a] pental en-4-yl)-p
ropan- 1-one,
3-[2-chl oro-4-(3- hydroxy propoxy) - phenyl ]-1-((1

o ot s AR b TR M 2RS4 PR PRI one,
&)[cioﬁrak)g ai%é\“itél%h@yg&%xﬂfco@@dﬂ)lS@B@t@XHZ ée(ﬂé@%e’?&@amlde
a, 5, 5a€1taﬁ5amydi,l’|02 34rt1hﬁhal~&;ﬂ@l@§ﬁé@’fé@|a\]¢§@f& -tli@en-4-yl)-p

rg\@o PBE&T%”@GLPET §?')b|8mél}?y| ] ai'la( ( 144&vdrgyy-hexyloxy)-2-methoxy-

U pb B del, 1 S,
5a-t et r ahydr o- 3 t hi a- cycl oprog) Pental en-4-yl)-propa
n- 1- on€laS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

| j:&@ié %E&@ogg%eﬂ%d{%%o%ﬁf f)sprérj)e #ﬁﬁ%yﬁir&w SR AV RIS A -propoxy)-

13,55dlﬁ'ﬂ;thﬁtﬂeiﬁy@md§ t hi a- cycl opr opa[ a] pent al en-4-yl ) -
propan-

3-13, e 1421“@599“12/‘@1@1 hparstegbyrepbiya- phenyl | -

< et @%Ytsé'géa[%m%tn% GGy ymethon)-
rbemw

TR BT YR AR e -
ac%cléﬁrob%hdéﬁ&i‘t%l’e‘he& tearmw&l oabmpa[ alrReRba)-Anpéridihi4-Pimethoxy)-

ropan-1
3bgBz\Bamdidshl or o- 4- ( 2- hydr oxy- pr opoxy) - phenyl ] - 1- (( 1aS,
5aR) - 1 t :
a, 5) 5a(fdé§2?3%§/ge1 E%mpﬁhﬁé (ﬂ%g? sgﬁgﬁ{gn?f ml%n 4-yl)-p
r @F@Bprbp@[éﬁpentalene -4-carbox |IC acid (pyndln -2- ylmethyl) amlde
3-[3-chloro-4 ?’Q 3- di 0X yph
enyl | - 8- @(rmetg\gxyg@ )enyl)«ll @1@%5@&1]1),1 21trlme‘§hyl+51 1a 5 5a tetrahydro-3-

5?;1@%&@%@)/03)31&?]88?@&3 aL] 24'% %nn14ony| ) - propan- 1- one,
3-[4-((S)-2,3-dihydroxy- propoxy) -2-methoxy-phenyl]-1- ((1aS 5aR) -1,1,2-

e;fbﬁ?’&y (1fa‘§583%ahyﬁ3 g%ztw %5&&%%%(1@&@?%”? ngn 1-one,

a, 5, dagt Qt(Qa}ﬂbd%ﬂ Sthbly R2-exstheRy-pRahA]-RE M8 SARFE Y, 2-tBmethyl-

ropan- 1-
34[ B, ﬁﬁlaetetrahyc(r@ -hihda-cygloprapakglpebtaten-Hosyrionenyl-pna.- (

& 5 a SRy BN i ST SRR R A 501,12

r Wﬂ@ q’nl%l 5 ,583etrahydro-3-thia- cyclopropal[a]pentalen -4- yl) propan -1-one,
3-[4-( [) - di hydr oxy- propoxC)n g
enyl ] - 6((13)32% yqroxyzar@rpcpwét Sridinpethyl-phenyl]- 1 (1a8 aR)-1,1,2-

’Ct)rgrgéﬁ\y ‘?t’l a@gg t8fr§h§(ﬂb%“ s 9(968%?)[3?4 B@Hltaﬁaéneﬁ' yfl} @'rb?)aﬂ 1-one,
3 [ 4 ( GE{)4 (2 MoWdWy}&Mm&thylaﬂéwmm«5amﬁalﬁ&)>dy1 Phirimethyl-
a, 151 855 ﬁaet@itrahy@rw@iIamyatoem%ﬂpgﬁé'%r} Bofraiopanal-gng. p
ropan- kg o (R/S)-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-((1aS,5aR)-1,1,2-

trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,

3-[4-(2-(2-fluoroethoxy)-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, and



30 one, 3-[3-fluoro-4-(2-hyd
r oxy- et hoxy) - 5- net hoxy- phenyl]-1-((1 aS, 5aR)-1, 1, 2-

WO eooaoidsyd - 1, 1 PCT/EP2005/007892

10

15

20

25

30

a, 5, ba-tetrahydro- 3-thi a-cycl opoopal a] pental en-4-yl)-p
ropan-1-one, WO 2006/ 010544 PCT/ EP2005/ 007892 106
3-[4-(3-hydroxy-propyl)-phenyl]-1 -((1 aS,

5aR) -1 stri hyl - 1 5.ba; te

oo s RERY e Grdeho R 2Rt PhE R kas. saR1, 1.2-trimethyt-
31144, Géi)teﬁahﬁj'réiﬁlea cyclopropa[a]pentalen 4- ill -propan-1-one.

r oxy- propoxy) 5-di net hyl - pheny ]

aR, 5aS) - 2- et hyI 1, 1-di et hyl -

; g,g »g%fhgotogﬁgva%&o?rna R Brafiyd! @&é&ga#r%l#&'g BB Endishing of:

3 [ 4- (Blg«) é&skfyd%*wﬂmlﬂVoWﬁWbmﬁoﬁy )8 thnrméthwbﬁam 1-
St@ﬁ)aw@rfémthwrwema;ﬁt@wpgq ééhtaacpm*pmoya[)amﬁrttalen -4-yl)-

p el ((1 aR 5aS)-2-ethyl -1, 1-di net hyl -
E@pé fgﬁr'ahydro 3-thia 10

cycl ODBQM(SH)}ZJGMIW@OXWDWDOX% Bﬂetﬁﬁ -Srtbtiopsphiengpaxi(l a8, 5aR)-
%1 -%E ntwg ‘;}1/5%-’[ yrﬁl&cﬁgﬁ -Hig- cgclgprop(a[a]pentalen-4 -yl)-propan-1-

SQnéetrahydro 3 thi a-

cycl opropa[ a] pent al en-4-yl ) -3-[4-(2-hydroxy- propoxy) -3

A 5-di MN@R)—%B@wqropy—ppmoxyl-seetbyl ﬂFnethyl -phenyl]-1 ((1aS 5aR)-

(12%@%%@1_\/}/1 pl egga ?etr&%)))dr% 3({h1a -CYC op opa a]]benta ennf yB propan-1-

t@ﬁéahydro 3-thia-cycl opropal a] pent al en- 4-yl) - et hanone
5-di net hyl - phenyl am no)-l-(f
as, SaR?ifi ethy- ate rayy-ethoxyx53nsthyl-phenyl]-1-((1aS,5aR)-1,1,2-

tﬁﬁﬁ%ﬂ% ﬁi% 55‘#{51 M&&g{tﬁ%agz é?%i;?x?{ﬁ?%b)zt—mrﬂ) gp%]ne 1-one,
aS, 5aRp-4, 03)22 Bxdlmmirbw piopbx§)- 5 5aretl'%ﬂlphehylﬁ‘l -(1aS 5aR) 1,1,2-
PR TR O E R
}:(r)”r %’P@T?%\l}ggro 50((§)Jb33 §hVRiroxFR ofoxy) SFhetR1/pHn-1- -((1aS 5aR)
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-
one,
3-[3-chloro-4-((R)-2,3-dihydroxy-propoxy)-5-methyl-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-
one,
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25 wherein WD 2006/ 010544 PCT/ EP2005/ 007892 107 R6 is
as defined for Fornmula (1) inclaiml1;, and R6

wo epeesismt s hydr oxy, al koxy, or nethyl; and oppCT/AP1095/007892

10

15

20

25

30

pure enantionmers, mxtures of fgymntionmers such as
racemates, diastereoners, m xtures of diastereoners,
di astereoneric racemates, and 5 m xtures of

SOy ora- Rl %&Cﬁ%mﬁﬁgﬁv%beaﬁ?aﬁﬁi%%ﬁ%%? bR dimethyk
191a% S’él%étwbiscﬂa ewm&%pbmﬁeﬁamw r;:goaaﬁqnmwnd

aCCOYdI ng to any one of
phar rra&«{a%-chkm@-lély %b%pxs&br@%} ph@nylhﬁt(éTa%ﬁaRm R-trimethyl-

CRTRRS SER 000 o R SRR ooy S
medi cagmnich|ofd-4- gzsriyc%x p%vmypﬁeﬁwmr«h dEg,ShR)ﬂWZQmethyl-
of clainms 1 to preparation of
phdarﬁaamﬁr@lwdr@&ﬁbu%pwlgwopafa]pwatﬂnewmr@na@ﬁ -one,
Lt T (2 AL EREER BrosBi I PERERyRBRRIPY 9h o BARAR.12-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
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trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,
3-[3,5-dichloro-4-((S)-2,3-dihydroxy-propoxy)-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-dichloro-4-((R)-2,3-dihydroxy-propoxy)-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-dichloro-4-(2-hydroxy-propoxy)-phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
3-[3-chloro-4-((S)-2,3-dihydroxy-propoxy)-5-methoxy-phenyl}-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-
one,
3-[3-chloro-4-((R)-2,3-dihydroxy-propoxy)-5-methoxy-phenyl]-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-
one,
3-[3-chloro-4-(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,
3-[4-((S)-2,3-dihydroxy-propoxy)-3-fluoro-5-methoxy-phenyl}-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-
one,
3-[4-((R)-2,3-dihydroxy-propoxy)-3-fluoro-5-methoxy-phenyl}-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-
one,
3-[3-fluoro-4-(2-hydroxy-ethoxy)-5-methoxy-phenyl}-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
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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,
3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl}-1-((1aR,5aS)-2-ethyl-
1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropafa]pentalen-4-yl)-propan-1-
5 one,
3-[4-((R)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-((1aR,5aS)-2-ethyl-
1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-
one,
1-((1aR,5aS)-2-ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-
10  cyclopropa[a]pentalen-4-yl)-3-[4-(3-hydroxy-propoxy)-3,5-dimethyl-phenyl]-propan-
1-one,
1-((1aR,5aS)-2-ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalen-4-yl)-3-[4-(2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-propan-
1-one,
15 2-(2-methoxy-phenylamino)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone,
2-(3,5-dimethyl-phenylamino)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone, and
2-[4-(2-hyd roxy-ethyl)—phenylémino]-1 -((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
20 tetrahydro-3-thia-cyciopropala]pentalen-4-yl)-ethanone.

18. A compound selected from the group consisting of thiophenes of Formula (1V)
CH,

RS |/CH3

O RS
Formula (V)
25

wherein
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R® is as defined for Formula (1) in claim 1;

and R® represents hydroxy, alkoxy, or methyl;

and optically pure enantiomers, mixtures of enantiomers such as racemates,
diastereomers, mixtures of diastereomers, diastereomeric racemates, and
mixtures of diastereomeric racemates, as well as salts and solvents of such

compounds, and morphological forms.

19. A pharmaceutical composition comprising a compound according to any

one of claims 1 to 17 and a pharmaceutically acceptable carrier material.

20. A compound according to any one of claims 1 to 17, or composition

according to claim 19, for use as a medicament.

21.  Use of a compound according to any one of claims 1 to 17 for the
preparation of a pharmaceutical composition for the prevention or treatment of

diseases or disorders associated with an activated immune system.



