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Field of the invention The present invention relates to S1P1/EDGI receptor

WOHBAEdt Formula (1) and their use as active ingredients irPfREEP2005/607892
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preparation of pharmaceutical compositioris. The invention also concerns
related aspects including processes for the 10 preparation of the
compounds, pharmaceutical compaositions containing' one or more
compounds of the Formula (I) and their use as compounds improving
vascular function and as immunomodulating agents, either alone or in
combination with other active compounds or therapies. A further aspect of
tiNomedntibrioghenaderisiativgsunds of Formula (IV) that serve as
intermediates to prepare 15 compounds of Formula (1). Background of
the invention The human immune system is designed to defend the body
against foreign micro- 20 organisms and substances that cause infection
ofigikbasd¢h € omvelrtisagulatory 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
uhhegpietemhhind entiommlates ésHTBEMG tevelgroAagonseausiEsrafula (1) and

t ntrolled.inflammatory.respgnse is severe organ, cell, 25 tissue or .

T a8 e LM L RN AL RS TR S eal cmpositons.
u&allywﬁiessaisanmmmbn%srataﬁeﬁaoaﬁa@@l o inlfeéztiﬂﬁg ihspat’i@sses for the
.com ised. Typical drugs in this ¢lass include azathioprine, . .
b LR eI ebmatians containing one or
Gﬁﬂlﬁl@osmmidsmisichfrétiacEfoinﬂatar?(a)timdnd;auplmlmSeLhed@ﬁﬁpmmds improving

r Se, . si n.30 used in.long,term treatment. o
B R S h S T R combinton
FGHY BHEIGBIM0T somporadiscepdiarapit mfarmatonshevtyethéhewention relates
hibit. cons) id Alt tjye treatments include agents
téatg%&qat%%ﬁr%ggka%y?iﬁ?@g% "ﬁ’g)a fFe{eRINSIE Nslude Sdents prepare
compounds of Formula (1).

Backaround of the invention

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



Orally active compounds with immunomodulating properties, without
WOonsiredising immune responses and with reduced side effeREIkBLIeF/607852

significantly improve current treatments @& uncontrolled inflammatory

disease. In the field of organ transplantation the host immune response

must be suppressed to prevent organ rejection. Organ transplant

IREDGNISAANRUDFIRACIRERNNE IRIGRT SHEWERRIBRCY AHSIdRFME side effects.
|mmunosup£resswe drugs. Rejection occurs most frequently in the first

KRG RSR HRGS A IRt G BisoRE S 105K Aaiippismaling.

months or even years after transplantation. Combinations of up to three
dBlf@My m@dtﬂ@ion@@momninonlyﬂitéed m@iueummdmmimgrotpwpmms without

bR AL RNAAL AR SIRCIJUant anatd di98 cignificantly

use to treatElbrcw)e rejection ransp ante organs in ersfere wﬁdalscre
imnRksai R reibivasthente clotivetioaicT-infamnBitype didgitesblood
cells. Examples of such drugs are cyclosporin, daclizumab, basiliximab,

quenplimiisldr 6KSgawhichrippaieaivith idokioarelpanas Sig8alinge must be
azathlo rine or leflunomide, which inhibit nucleotide si%lfsheas or 15-

SPELRIRTQYPRHASHBP SPIBGHBRy f'aRR EARSRIAN RS BisRis Gap experience

@‘&ﬁ@s @fidrnad l@l@wﬂ%@ﬁm@ﬁlﬁ%thﬁW%ﬁﬁ*@!ﬁd@dﬁﬁf@@ﬁ@@%f rugs. Rejection
however, thegenerallﬁy ngr}%gosu pression which these drug SP uce
on,

ARGHISHEOR dTRaR IR SRR BiRE clTBRSRiantation, but rejection
mplmlemthb@rm@erétandamtmmuﬂowesgsééﬁéifwﬁaﬁr%ﬁ@ﬁiamaﬂon

u t hi es and can cause or accelerate organ damage. 2a
SRR Pt oo R ERARO R SLIRBORRo AT GRSVOBNG Used o give

oﬂmnmml qﬁ@i@emdmomghmgrqm@ﬁawsm@f Hhiephenes eldBe effects. Current
san inrCL:xlag L%%&C% %rea't ilne re;eot;on of transplanted organs interfere with
discrete intraceliular pathways in the activation of T-type or B-type white blood
cells. Examples of such drugs are cyclosporin, daclizumab, basiliximab,
everolimus, or FKS506, which interfere with cytokine release or signaling;
azathioprine or leflunomide, which Inhibit nucleotide synthesis; or 15-

deoxyspergualin, an inhibitor of leukocyte differentiation.

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

and can cause or accelerate organ damage.



R3 Formula (1) wherein A represents -CH2CH2-, -CH=CH-, -NH-CH2-,
-CH2-O-, or -CH2NH-; R1 represents hydﬁo‘%en or alkyl; in the case X
represents C-R4, R' in addition represents halogen; and in the case A
represents -CH2-CH2- or -CH2NH-, R1 in addition represents alkoxy; R2

oLese - ﬂ pro-alkoxy, hydroxy-alkoxy, hydroxy-alkyl,
Ry)-atkyT, ydroxy-alkyl)-alkoxy, 1-glyceryl, 2-glyceryl,
pyridin-3-yl- methoxy, or pyridin-4-yl-methoxy; R3 represents hydrogen,
ol en@pekdindlky lRrpie;dLiYoramptivl Qe LHLUCHRMERO N0 i ?&mis‘cing of

case X represents C-R4, R3 in addition represents halogen; and in the
CHURPACRED FELBA LIRS {BH2- or -CH2NH-, R3 in addition represents
alkoxy; 2b X represents N or C-R4; R4 repfglsgnts hydrogen, alkyl,
alkoxy, or halogen; and R% represents methyl or.gthyl; and optically pure
enantiomers, mixtures of Bhantiomers such-gs Tacermates, diastereomers,
mixtures of diastereomers, di cemates, and mixtures of

nd solvates of such

compounds, and morpholg ms. In/a second. aspect, there is
provided a compound of the CH3 R5 %i-HB SR XOgqRz
R3 /
h e
_& )
R3
Formula (i)
wherein

A represents -CHpCHy-, -CH=CH-, -NH-CHz-, -CH4-O-, or ~CHaNH-:

R' represents hydrogen or alkyl; in the case X represents C-R*, R' in addifion

represents halogen; and in the case A represents -CHp-CHy- or -CHaoNH-, RY in

addition represents alkoxy;

'R? represents hydrogen, alkoxy, fluoro-alkoxy, hydroxy-alkoxy, hydroxy-alkyl, di-
(hydroxwaiky!}—aiky;, di-(hydroxy-alkyl)-alkoxy, 1-giyceryl, 2-giyceryl, pyridin-3-yi-
methoxy, or pyridin-4-yi-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>-CHs- or -CHoNH-, R® in addition represents
alkoxy;



Formula (Ill) as defined above. 2c In a third aspect, there is provided a
compound selected from the group consisting of thiophenes of Formula
(IV)Cl-i3 R5L_~CH3 5/R 6 Formula?-PIV) wherein R' is as defined for
Formula (1) as defined above; and R6 represents hydroxy, alkoxy, or
methyl; and optically pure enantiomers, mixtures of enantiomers such as
Xaepmeesis Mazt@dners, mixtures of diastereomers, diastereomeric
racemates, and mixtures of diastereomeric racemates, as well as salts
and solvates of such compounds, and morphological forms. In a fourth
RSpestetants [yproyistledakphantmse U aktogapesitian a compound as
defined above and a pharmaceutically acceptable carrier material. In a
fifth aspect, there is provided a compound as defined above, or
ROmposiiotamataiinedahgye. for use as a medicament. In a sixth
aspect, there is provided the use of a compound as defined above for the
preparation of a pharmaceutical composition for the prevention or

theshtanstiizif,d bm@mtﬁiﬁ%ﬁ@fmgﬁé@teﬁvﬁm&%@%m”%@q"?cemates,

éﬁ%em. Description of the inyentjon The present invention provides nove
SIS S FORHIHERR) thhr SHESIGERRTS or tiiactpreRsTRbsupRReEMates,  and
Hrl%%%%grOISI ie!é%%%' and have a#owerfuhand‘long- lasting ‘
ImmMURoSUPPreasive it WHtH €2 REVESBYS 8t cHERe HutmBepempounds,
agifcuranheiegicbinfitrating T- and B-lymphocytes, without affecting their

maturation, memory, or expansion. The reduction of circulating T- /
@_Wr&@grpégmovided a compound of the Formuta (III)

CHa

|

CHy

Formuila (i)

as defined above.



WO 2006/010544 PCT/EP2005/007892 3 of S1PI/EDG1 agonism,
possibly in combination with the obS&tved improvement of endothelial cell
layer function associated with S1P1/EDGL1 activation, makes such

pompadndsdiseitble treateanirolisgdnfiarsenatety fiisease andpaonsisting of
F{ﬁrove v?icular}fuea%t}'onality. 5 The compounds of the present invention
BRI, 64 BB 'or'in combination with standard drugs inhibiting
T-cell activation, to provide a new i nosuppressive therapy with a
reduced propensity fgk infections when._caypiared to standard
immunosuppressive therapy. Fugthermore, the compounds 10 of the
present invention can bg used aghbination with reduced dosages of
traditional immunosuppressa dpies, to provide on the one hand
effective immunosuppressive ty, while on the other hand reducing
end organ damage assosifdted with higher doses of standard
immunosuppressive drugs. The observation of improved endothelial cell
layer function associatedyith 15 SIP11EDG1 activation provides
additional benefits of@odmpoysfds to improve vascular function. The
nucleotide sequence and the amino acid sequence for the human
S1P1/EDG1 receptof A& #HBWAY in the art and are published in e.g.: Hla,
T., and 20 Maciag, T. J. Bio/ Chem. 266 (1990), 9308-9313; W091/15583
published 17 October 1991; W099/46277 published 16 September 1999.
Ptency and efficacy of the compounds of Formula (I) are assessed
Using.2 GERNEaSsawiR el euniTmECARvalues and by measuring the
circulating lymphocytes in the rat after ﬁﬁa(?_ministration, respectively

(8% BRSNS MES% oY hafh ¥!provide definitions of the

\aipusabamyicaliroiatigntibaicfake i ike compaundRetar dingoteacemates,
invention and are intended to apply uniformly throughout the specification

SHOSERARAT EtesSRNBHRSWRIe SIGRISEPRET DUt HeRiRIGATPRIAddgeemates, and
bro%der d?fcigiti

HOQGRL QUM omeric racemates, as well as salts and solvates of such compounds,

L
C

and morphological forms.

In a fourth aspect, there is provided a pharmaceutical composition a compound as defined

above and a pharmaceutically acceptable carrier matertal.

In a fifth aspect, there is provided a compound as defined above, or composition as

defined above, for use as a medicament.

In a sixth aspect, there is provided the use of a compound as defined above for the
preparation of a pharmaceutical composition for the prevention or treatment of diseases

or disorders associated with an activated immune system.

Description of the inveniion

The present inveniion provides novel compounds of Formula (1) that are agonists
for the G protein-coupled receptor $1P1/EDG1 and have a powerful and iong-
lasting immunosuppressive effect which is achieved by reducing the number of
circulating and infittrating T- and B-lymphocytes, without affecting their maturafion,

memory, or expansion. The reduction of circulating T- / B-lymphooyies as a result
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30 The term alkyl, alone or in combination with other groups, means
saturated, straight or branched chain groups with one to seven carbon

044681 %%erably one WO 2006/010544 PCT/EP2005/0078F5X A RB007892

carbon atoms. Examples of alkyl groups ave methyl, ethyl, n-propyl, iso-
propyl, n-butyl, 'so-butyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl or n-heptyl.
The term alkoxy means an R-O group, wherein R is an alkyl group.

E@éf@ﬂr@@%&rﬁﬁ@%@%ﬁam@ﬁ?i Boilpsertinatiaxyyithhitwy opssgesy, improvement
'%9“@9&’8&%2iﬁpmt%versﬁ?ﬁ%HH?%&éQécBEfé@W(ﬁ?}th@?FBGI?%‘DGA activation, makes

hydroxy-alkoxy means'a straight or branched alkoxy chain bearing a

h§dexSareap THsersEi tHer remt Ut tentoles daflsonmaatong diskasenahe to improve

hVQé%Yar]MJ%ﬁHRﬁW the oxygen of the alkoxy group. Examples of
hydroxy-alkoxy groups are 2-hydroxy-ethoxy, 3-hydroxy-propoxy,

2-hydroxy-propoxy, 4-hydroxy-butoxy, 3- hyqlroxy-l-methyl-propoxy,
STRERIRMIRAK. GFind BrdsEr MoBRn el LAl Y IOISARR &b i Nmbination
or an R'-NR"- group, wherein 15 R"and R" are each independently an
aﬂ@#ﬂgr&ﬁ@?@@erré&%mtﬂéﬁ}@ﬂ@on&@” di-aditiaiivino glouppmréde a  new
MSEAYIA0AAG, RIS A% N N-ARBIY 2N Nsro ensity for_infections when
methyl-N-ethyl-amino. The term halogen means fluoro, chloro, bromo or
i@@B?Wé@érarb|§tﬂas|f%;!ngpnf@ﬁmnﬂmq@%&emmhe compounds
Ay HSHHESRINEIFRIAHFR s ARe 14 1§ RIgdIaR QUdhsiradicR! \'ﬁliﬁ %&bghﬂtdosages of
the left part of the radical is always attached to the carbonyl group o

HERRiteDa) . inrBHashBrIssrantdprsaeias -GHERNideno T Hizepanefitare effective

radl iﬁ@H%%:%E‘?B@Qi\P@ @&i@ﬁ@l‘%ﬂﬁl@ BT SPEp Wﬁr&% Tégﬁﬂ#?n%é%o?rgan damage

preferabl pharmaceutically acceptable salts of the compo

y
FsTROGIATS SKitlroiieRg rogssareyrstandardadioas resipressiver drugs. The
aslsisrnsrRertias FhGOMREURIRIBAMENA atdgRstigPerPaRIRBHP Q68bciated  with

least one basic radical, for ex- »
STP1/EDGT activation provides additional benefits of compounds to improve

vascular function.

The nucleotide sequence and the amino acid sequence for the human
STP1/EDG1T receptor 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 expressl'y
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



ample amino, a secondary amino group not forming a peptide bond or a

W(%rid | radical, may form acid addition salts, for example with inorganic
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e Nkn several basic groups are present mono- or polyBcT@Eetft8e 392
salts may be formed. WO 2006/010544 P&T/EP2005/007892 5
Compounds having acidic groups, such as a carboxy group or a phenolic
hydroxy group, may form metal or ammonium salts, such as alkali metal
oflfelihexann alemas s&wmirlesarn sk dodiom atessitethyhaghekiumpropyi, iso-

ot Fgﬁmrﬁ_% . U PR Ll Its i oni sui rganic
ar%ines, such\gs' tertiary%%gr%am'ﬁ’ez?\&ore d%ﬂ%@rl fh@lé%ﬁ%ﬁ'e%(')%” heptyl
tri-(2-hydroxyethyl)-amine, or heterocyclic bases, for example

N-ethyl-piperigl r -dimethylgi ine.. Mixtures of salts ar
pgz{sgib#g? @Oég)an% ounds ga%g%@t@%’c@ﬁg gg@i?g%)l%&s %§ ?fgrrr%uia' Preferred
intATaPHOf RoraKy plapps et metiuiyn ethuuyficatipnxasisebapxthdso-butoxy,

c%%_%fquwwgl@bmeggre used further as intermediates, it is also

possible to use pharmaceutically unacceptable salts, e.g. the picrates.
Only pharmaceutically acceptable, non-toxic 15 salts may be used for

t PR > erefore preferred.. ,
S YOS Sy I AT SR bearng
sHlYsraih grerganitesehis besegais chdidstikyhpdrbetiartoms between the hydroxy
h | [ r ' (o] id, citri i, formi

agﬁgg:%m@?d?ﬁgéﬂckgc%% %rtari?:l‘g?(’:ég' ?35?;%%3 g%d%?m&zt abr% ﬁlﬁgﬁ%group s are
aéinYslierepibsifonit RO XMP AR IR tRahyscoxpivxixi lifihgdroxy-butoxy, 3-

0%@@&; hm%%ﬁﬂﬁfgggm@qﬁrg%[wﬁ)ggi ?ﬁa_cidic in nature the

expression encompasses Salts with an inorg ase like an alkali or
earth alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium

hyROXAmM RV} BN AMOARM RS SRl 3mBenkainie, BNRIING . oroup. wherein

meglumine, and the like which are also non-toxic to living organisms

(SEvigehyeaie eraidRisPandentiy avialivheneep PRerfatesugsamzis, of mono- or

P&ﬁﬁmi@ﬁ‘l 66 ’ ; ion Qf c i s B
Int. J. ghar?r!]jacé%;iggg %313(1'1%38@?2 15%“1}%’. %ﬁﬁ?ﬁ%ﬁeﬁigﬁﬁg{e tﬁommo, or N

nBREHIOLRENE 8B unds of the Formula (1)

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

if in Formula (1) A represents an asymmetric bivalent radical, the orientation of the
radical is as such that the left part of the radical is always attached to the carbonyl
group of Formula (f). 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 {J).

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 pyridyi
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.



WO 2006/010544 PCT/EP2005/007892 6 CH3 R5 CH3 S RI X- O A~RZ
\- 1 Rs Formula (I) wherein 5 A represents -CH2CH2-, -CH=CH-,

WO_RINEIS _CH2-O-, or -CHZNH-, preferably -CH2CH2- or -EFPKEF00407892
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represents hydrogen or alkyl; in the case X represents C-R4, R1 in
addition 10 represents halogen; and in the case A represents -CH2-CH2-
or -CH2NH-, R1 in addition represents alkoxy; R2 represents hydrogen,
alkoxy, fluoro-alkoxy, hydroxy-alkoxy, hydroxy-alkyl, di-

( -alkyh-al i-(hyd -alkyl)- 1-glyceryl, 2-glyceryl ,
P i NS TR phenolic hydroy
hgthegemayikigmmonetabodicatkaniino, saflspmmbthyl adkali metal or alkaline earth
trj (07l e S -R4, R3 in addition represents
o e A R B i A AR RS s, or
adaism e egRites VEthakoyoRisepresaritaiNeoraByBricRArepsesentsh as tertiary

h : [, alkoxy, or gen: WO 2006/010544 ,
P%:QI[’?EP 88%3%0? ng%g@e%rgggmq r%r&%ﬁ orogthy%'ggﬁggﬁ?@ﬁg}y&ﬁm'ne' or
idiiRiRCYDih deepricdly mreraplentiratirg-pipatdinefor N, N'dimethylpiperazine.
Mixtures of salts are possible.

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

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

The expression pharmaceutically acceptable salts encompasses either salts
with inotganic 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, methanesuifonic 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, Inf. J. Pharmaceutics 33 (1986), 201-217).

i) The invention refates to novel thiophene compounds of the Formula (h



5 enantiomers such as racemates, diastereomers, mixtures of
diastereomers, diastereomeric racemates, and mixtures of diastereomeric

WOLI08¢HHR4? as well as salts and solvents of such compoundsPakdP2005/067892
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morphological forms. H) A particular embofliment of the invention relates
to thiophene compounds 10 according to the above embodiment I),
wherein A represents -CH2CH2-, -CH=CH-, or -NH-CH2-; R1 represents
hydrogen or alkyl, and in the case X represefitd«C-R4, R1 in addition
represents halogen; R3 represents hydrogen, alk ono- or
di-alkylamino, trifluorometiﬁiﬁ, or 15 trifl i oXy®and in the case X

represents C-R4, R3 in addition represé alogen; and R5 represents
methyl. iii) A preferred embodifert ention relates to thiophene
compounds 20 according tg pbodiment i) or ii), wherein A
represents -CH=CH-. iv) Arto gnt of the invention
relates to thiophene compounds ve embodiment i) or
i), wherein A represents -NH-CH2-. 25 v) Agather/preferred embodiment
of the invention relates to thigg cording to the above
embodiment i) or ii), wherdii'A reprg ~viyevery preferred
embodiment of the invention relates to thio mpounds according
to the above embodiment i) or ii), wherein A'regresents -CH2NH-. 30 vii)

Another preferred embodiment of the inventionggelates to thiophene
compounds according to any one of the above embodiments i) to vi),
wherein X represents N. WO 2006/0L858 Bt FP2005/007892 8  viii)
Another preferred embodiment of the invention relates to thiophene
compounds according to any one of the above embodiments i) to vi),
V\h“frggé'ﬁs( represents C-R4. 5

A represents -CHaCHy-, -CH=CH-, -NH-CHy-, -CH2-0-, or -CHyNH-, preferably
~CHCHgz- or -CHaNH-;

R’ represents hydrogen or alkyl in the case X represents C-R* R' in addition
represents halogen; and in the case A represents -CHz-CHy~ or -CHoNH-, R in
addition represents alkoxy;

R? represents hydrogen, alkoxy, fluoro-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 -CHz-CHy- or -CH;NH-, R?® in addition represents
alkoxy;

X represents N or C-R*;

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



ix) A further preferred embodiment of the invention relates to thiophene
compounds according to any one of the above embodiments i) to vi),

WRMEPAIHY4represents C-R4, whereby R4 represents a methdX&y/TgF8e}ys/007892
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and R1 represents hydrogen. 10 x) Another further preferred embodiment
of the invention relates to thiophene compounds according to any one of

the above embodiments i) to vi), wherein X represents C-R4, whereby R4
represents a methoxy group, and R1 and R3 both represent hydrogen. 15

xi)ﬁ@%&@%@gg%@p&%@@'nt of the invention relates to thiophene

compounds according to any one of the above embodiments i) to x),
wherein R2 represents hydroxy-alkoxy, hydroxy-alkyl,

diAydisnmalirgaiee s iy des alkyl)s - alyceryl, or 2-glyceryl. .
20 xii) Another prg}llfelé?e()ﬁé g?rhgé%ir% 0 thggl%ég%oﬁ%g?aégqgiﬂ?g%ﬁeng'mm es of
cORPPLAMS B cBHEn g 26 theaspetes mBistitaeen X rayhensiRS  of diastereomers,

re S)eals I 29 Xl referred embodiment
R e e LT Ty bt oo well as
thePAiS FRATRAYE TR SR BUF RN MR ETdSH 20d eprepbole@sRMowhereby R4
represents hydrogen, R1 and R3 both represent a methyl group,

preferably ortho to R2, and R2 represents hydroxy-alkoxy, hydroxy- alkyl,
dilghPHrBRUIEHSN - aRbEH maRy RbXligyRation Tejstesryiootiteglyertylcompounds

BQ,Mr@ir@fqu@%%f%gm@@imwéﬁg e invention relates to
(11

thiophene compounds of the Formula WO 2006/010544
PATRASRRIEDI7HeE - CABIRBEHY -NH-CHy-;

R represents hydragen or alkyl, and in the case X represents C-R*, R in addition
represents halogen;

R® represents hydrogen, alkyl, mono- or di-alkylamino, trifiucromethyl, * or
fgriﬂuoroz’mthoxy; and in the case X represents C-R* R® in addition represents
halogen; and

R’ represents methyl.

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

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

v) Anather preferred embodiment of the invention relates to thiophene compounds
according to the above embodiment i} or i), wherein A represents ~-CHoCH,-.

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

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.



S R1 X 0R2 I3 Formula (ll) according to any one of the above
embodiments i) to xiii). 5 xv) Another preferred embodiment of the

WQeHAH tElates to thiophene compounds of the Formula (1PEFERZRE(7892
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CH3 SR1 X~0q/R2 \\~-R 3 Formula (I18) 10 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 1), wherein 15 A represents -CH2CH2-, -NH-CH2-, -CH2-0O-,

o R BT g 85E 5l MM HubriRiRody, thiophene
hgdroppaikisxg byt tallary dinghydrthey-atikybeadtaspdibrgliieenylio vi), wherein X

p 3;9'” -yl-methoxy, or pyridin-4-yl-methoxy; and R3 represents
hye ro%se%n'),ﬂglrgk@gr trifluoromethyl; in the case X represents C-R4, R3

ix) A further 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 a methoxy group, and R represents
hydrogen.

x) Another further preferred embodiment of the invention relates to thiophene
compounds according to any one of the above embodiments 1) 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-thydroxy-alkyl}-alkoxy, di-(hydroxy-alkyl)-alkyl, 1-
glyceryl, or 2-glyceryl.

xity 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-
alkyt, di-(hydroxy-alkyl)-alkoxy, di-(hydroxy-alkyl)-alkyi, 1-glyceryl, or 2-glyceryl.

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



5 in addition represents halogen; and in the case A represents -CH2-CH2-
or -CH2NH-, R3 in addition represents alkoxy. xvii) Specific thiophene

WQ MBS according to Formula (1) are: (1 aS,5aR)-1,1,2-TRi&HRyop/g07892
a,5,5a-tetrahydro-3-thia 10 cyclopropala]p&ntatene-4-carboxylic acid
2-methoxy-benzylamide, (1 aS, 5aR)-1,1,2-trimethyl-1,1 a,5,
5a-tetrahydro-3-thia- cyclopropala]pentalene-4-carboxylic acid
2,4-dimethoxy-benzylamide, (¢+aS,5aR)-1,1,2-trimethyl-1,1 a, 5,
5a-tetrahydro-3:thia- cyclopro a ntalene-4-carboxylic acid
4-ethoxy-2-methgxy-ben Ia?hlde 15

fimett 8,5,5a- tetrahydro-3-thia

5aR)-1,1,2-trimett
cyciopropalalpentai

4-((S)-2,3-dihydroxy -ropoxy;- Ad imethyl- benzylamlde 20

(1aS,5aR)-1,1,2Ztrimet
cyclopropala]pentalene-4-carboxyjic acid

4-((R)-2,3-dihydroxy-propoxy)- SE dimethyl-benzylamide, (1 aS,
5aR)-1,1,2-trimethyl-1,1 a, 5,5aftetrahydro-3-thia-
cyclopropala]pentalerieedrgataqiylic acid 4-((S)-2,3-dihydroxy-propoxy)-2-
25 methoxy-benzylamide, (1 aS, 5a R)-1,1,2-trimethyl-1,1 a, 5,
5a-tetrahydro-3-thia- cyclopropala]pentalene-4-carboxylic acid
Ag¢By+aiBerlibyatiponpropthny pRovaaihmodhasrwanidgill as,
5aR)-1,1,2-trimethyl-1,1 a, 5,5a-tetrahydro-3-thia 30
cyclopropalalpentalene-4-carboxylic acid

4ws)ﬂ®m?dmmiane¢o>ey)ﬁamml§w bﬁﬂzﬁ‘i@mri]d?eWi@rQO@é@éQ5M thiophene
P S 5aR)-1,1,2-trimethyl-1,1 a,

%ME $&%ydrgiﬁ%ﬂa cyc(‘ @ a[a]pentalene-4-carboxylic acid
4-((R)-2,3-dihydroxy-propoxy)-3kmethyl-

Formuta (i)

10

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

15 A represents -CHyCHy-, -NH-CHp-, -CH»-O-, or ~-CHyNH-, preferably -CHaCH,- or
“CHQNH";



benzylamide, (1 aS,5aR)-1, 1, 2-trimethyl- 1,1 a, 5,5a-tetra hyd ro-3-th ia 5
cyclopropala]pentalene-4-carboxylic acid

WO F4dihydroxy-propoxy)-3-chioro- benzylamide, (1 aS, PCT/EP2005/007892
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5aR)-1,1,2-trimethyl- 1,1 a, 5, 5a-tetrahydfid}3-thia-
cyclopropala]pentalene-4-carboxylic acid

4-((R)-2,3-dihydroxy-propoxy)-3-chloro- benzylamide, 10

(R Barsenie-hyuhethyh 1 AlkdkBafetialputkoxd; thipdroxy-alkoxy, hydroxy-alkyl, di-

C n e-4-carboxylic acid .. L
e e sttt gus o pyridin-4-ykmethoxy;
58RY-1,1,2-trimethyl-1,1 a, 5,5a-tetrahydro-3-thia-

C ent -4-car lic.acid . ’
R o S i Sternetiugide qasseX represents G-R, R
SaiRPﬂi?ﬁtMimm&emSz aa&mx_emﬁczt(g?g@gs;h% represents -)CHg«CHg- or
Y )a n -4- xylic acid 4-((S)-2,3-dihydroxy-propoxy)-
be%ea(ﬁrgid[g% ég?@agﬁ)[%?{%‘?ﬁ%éﬁ%ﬁl a,5,5a-tetrahydro-3-thia 20
cyclopropala]pentalene-4-carboxylic acid 4-((R)-2,3-dihydroxy-propoxy)-

b [ - -trimethyl-1,1 .a,5,5a-tetrahydro-3-thia-
Cgﬂ%@g&%ﬁbﬁ |§§?ﬁ4‘?‘8§,§8@{5ﬁ§ gécdol%img to ormug m)are:
4-(2-hydi§-Beid) BB Tdimethyl- héazy/amiaaaPydro-3-thia-

( v -1 /131,) tetrahydro-3-thia- ,
c%%%ﬁ%%%ﬁ%&%&%ﬁ%cg%& G gl 2-methoxy-benzylamide,

4-(2-hydﬂﬁ@éﬁfb}x%Qaﬁémﬁmﬂlﬁem,)ﬂaﬁaidetrehydro—&thia—
e B S B austpvemisy

30 benZylamideR)tlab 258ty 2, tinfefakdtbay & 58trmhydro-3-thia-
Y S S O 2SR Mo A B Y S ) B O it

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

(1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic  acid 4-((S)-2,3-dihydroxy-propoxy)-3,5-
dimethyl-benzylamide,

(1a8,5aR)~1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa{ajpentalene-4-carboxylic  acid 4-((R)-2,3-dihydroxy-propoxy)-3,5-
dimethyl-benzylamide,

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

(1a5,6aR)-1,1,2-trimethyl-1 ,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-3-methyl-
benzylamide,



benzylamide, WO 2006/010544 PCT/EP2005/007892 12 (1 aS,5a
R)-1,1,2-trimethyl-1,1 a, 5,5a-tetrahyd ro-3-thia-

WOcHapiea[a]pentalene-4-carboxylic acid 4-(2-hydroxy-ethoxy¥-Z-ERI096007892
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benzylamide, (1 aS,5aR)-1,1,2-trimethyl-111 a,5,5a-tetrahydro-3-thia 5
cyclopropala]pentalene-4-carboxylic acid

4-(2-hydroxy-ethoxy)-benzylamide, (1 aS,5aR)-1,1,2-trimethyl-1,1 a,
5,5a—tetr(aia%&lﬁaﬂét“iahzmﬂmﬁ@aéalm,ﬁtaﬁm@tﬂaﬁwb@asdiﬁiacg5 11
4-((R/S)-2- oxy:-propoxy)-3,5- d jmethyl- a wide, (1 aS,5aR)- 1,
R A R e 4R By Frobosy)-a-methyl
cyelopytgralddpentalene-4-carboxylic acid

4-((R/S);2-hydroxy-propoxy)-2-methoxy- henzylamide, (1 =
aS,5aR)ﬁ%§iﬁi§éPﬂﬁ?-f&,zg?§aﬂZﬂ‘§n ?8%%@'33{%1:0*' ~thia-
cystipmppiiipetaisencidcatibayitiacidid 4-((S)-2,3-dihydroxy-propoxy)-3-chloro-

4f-)(é§R/S?-2-[kﬁ1§ydroxy-propoxy)-3-methyl- benzylamide, 15
(Ta ,%yaﬁf\- i’,z-trimethyl-l,Ia,5,5a-tetrahydro-3-thia—

ZydOI/Ordgaﬁlﬁaﬁﬂaﬂemﬁ@ﬁﬂ%bﬁ‘ﬁﬁ@f5a~t|e‘rragydrg-3—thiam

- -2-hydroxy-propoxy)-3-chloro- benzylamide )

R R R B E Ar lBRias iyarony-propoxy)--chioro-
chelopyBpaiddpentalene-4-carboxylic acid

4-((R/S);2-hydraxy-propaxy)-2:-chloro- enzylamide, (1

S aR DAty L s g S o-3-tia-

C?E{d@ DdGlmeAidmeedd emb!@mgﬁﬁcﬁ@dié-(@(@)&md[ﬁ r@ﬁ@pﬁ?@ﬁbx )~2~Chioro~
bggﬁ%lggw[? (1 aS, 5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia 2
cyclopropa a?

pentalene-4-carboxylic acid

4-(3-hyd i gaBpoiy) 3 Bidistieshyl-lach Bl ateticinydra3, B5idR)-1, 1,
ZCUHF&%WE. Pa]%gnt%[gﬁét-%!gg %dor%'/ﬁéthia%_id 4-((R)-2,3-dihydroxy-propoxy)-2-chloro-
benzylamide,

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

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

(1as,5aR)-1,1,2-frimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalapentalene-d-carboxylic  acid 4-(2-hydroxy-ethoxy)-3,5-dimethyl-
benzylamide,

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

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

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



cyclopropala]pentalene-4-carboxylic acid
4-(3-hydroxy-propoxy)-2-methoxy- benzylamide, 30

WQRBE/BHRYL1  1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- PCY/EP2005/007892
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cyclopropala]pentalene-4-carboxylic acid #2(3-hydroxy-propoxy)-3-methyl-
benzylamide, WO 2006/010544 PCT/EP2005/007892 13 (1 aS,
5aR)-1,1,2-trimethyl-1,1 a, 5,5a-tetrahyd ro-3-thia-

cycloprdpafdjpeRiale he4rradiionyliciaciis4-(@dhytyaxg-prefiaxy)-3-chloro-

ben ' aR)-1,1.2-trimgthyl-1,1 a, 5, 5a-tetrahyd ro-3-thia 5
c§¥éé%%ii‘éé%%§?§% ?)Zfz-gégr o%ﬁgcacid 45”@’- ydroxg:ﬁ%%%xﬁgit{]\%)—z-ch!oro-
beeuylaanidde (1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cyclopr alene-4-carboxylic,acid X
4-(3-hy35§x§%§§éb@%@ﬂgﬁlﬁmﬁ%ﬁ,1 a( g’é’,‘é%tﬁﬁwf?zgtﬂmafhyl-l,l a, 5,
Sa(ftéuﬂrakvmleélseh)taiéﬁe%bmml ; i paidade (B deskpatib rgibenzylamide,
4-(2-flugro-gt -3,5:(dimethyl- Z ide .
S aR B SR el B R glro-3 i
gwdﬂwap;a@@Waamgwmaciﬁ ?el(izlyflgog&(a(ﬂht&hy)gamge%}gxyropoxy)“g,5_
[ aS.5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cgcﬁﬁ%ﬁygﬁ[gﬁ"ggréé]'egh%A-carboxylic acid 2-chloro-4-(2-fluoro-ethoxy)-
benzylafhafe,54R)S, 5aR)-1,1,2-trimethyl-1,1, 2.Girbattetrd s 5053-tBipahydro-3-thia-

i e L e e L A
dveruapafidpentalene-4-carboxylic acid 4-(3-fluoro-propoxy)-2-methoxy-
benzylamite oS, P b A TP s At ahyRikelrgliyd ro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-((R/S)-2-hydroxy-propoxy}-3-methyl-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-3-chloro-
benzylamide,

(1a§,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic  acid  4-((R/S)-2-hydroxy-propoxy)-2-chloro-
benzylamide,

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

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

(1aS,6aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic  acid 4-(3-hydroxy-propoxy)-2-methoxy-
benzylamide,

(1a§,5aR)-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala)pentaiene-4-carboxylic acid 4-(3-hydroxy-propoxy)-3-methyl-
benzylamide,



cyclopropala]pentalene-4-carboxylic acid
2-methoxy-4-propoxy-benzylamide, 25

WO KB4 1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia PCT/EP2005/007892
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cyclopropala]pentalene-4-carboxylic acid 13
2-methoxy-4-isopropoxy-benzylamide, (1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,
5a-tetrahydro-3-thia- cyclopropala]pentalene-4-carboxylic acid

A-isobutthaB2eaRdiHbty2binagthtidel 4 5 dmBaRyd2-Githithyl-1,1

a - -3-thia 30 cy alalp ene-4-car [ id
e R e, Wi GooR 5B po)-3-chiore-
PETYBRR08B/007892 14 (1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,

5a-tetra 13- alp lene-4-carboxyli id 4-(3-hyd

roxy-2-h|<|/y rok%ﬁhggthyﬁg%%ﬂégw S’Fgltﬁigﬁ?/ﬁ%ﬁ%ﬁ%%e 1 as,
saR)chioRajainsthigiare e 558 tetylinydro-8eidia 5 4-(3-hydroxy-propoxy)-2-chloro-
cyclopr entalene-4-carboxylic acid

2¥%§%Mpyridin-3-y|methoxy)- benzylamide, (1

aS,5aR)1ab 2afthdtAyR-1rine 6 Palidadhpartedahipdro-3-thia-

C -44C lic.aci )
T R 4 sbydpry-propoxy)-benzyiamide,
(1aS,5afpE, baR)imhaRyirmalBysd ks aiatteBathidro-3-thia-

c -4;C lic.acid idin-2-yl N-ami )
ngthg@gox - r‘%ﬁ%ﬁ . e-(fli%ég? ‘éﬁeﬁfil,1,g%{ﬁethy%'%gﬁgf@?‘%%%)@'5“d'm8thyi‘
sheardaiile,3 th ia-cyclopropala] penta-len-4-yl)-p ropa n-1-on e,

3'[4'((S%ﬁﬁgmﬂ%&ﬁmﬁ@mﬁﬁj‘Fh?glgéyfgfi‘ﬁﬂyﬂfélﬂrﬁ% SaR)-1,1.2-

15 trime

18ysioareRinlpgidaantdpadprspifalpenttith-4-y|) pfshueicesiboxy)-2-methoxy-
3%%1ngy-ethoxy)-2-methoxy-phenyl]-l-((l aS,5aR)-1,1,2-trimethyl-

1,1 a,5,5a-tetrah dro-3-thia-cyclopropala]pentalen-4-yl)-propan-I-one,
3-[4-((sﬁb@éﬂ@&biﬁpﬁf@pﬁ@@yjﬂ&aiﬁméﬁwﬁmbmw}:ﬁamias,5aR)-1,1,2-

fgﬂgelﬁg%fg%akaﬁp%ﬁﬁéféﬁé‘mgé%%im%‘cydOpré’cﬂé[a]pent%'%%‘r}ﬁl)tlp@%%?]o—ethoxy)-
3DRNEAIBidediny droxy-propoxy)-3,5-dimethyl-phenyl]--(1aS,5aR)-1, 1,2
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalens-4-carboxylic acid 4-(2-fluoro-ethoxy)-benzylamide,
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-(3-fluoro-propoxy)-2-methoxy-
benzylamide,
(1aS8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 2-methoxy-4-propoxy-benzylamide,
(1a8,5aR)-1,1,2-trimethyl-1,1a,5 5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 2-methoxy-4-isopropoxy-benzylamide,
(1aS5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalapentalene-4-carboxylic acid 4-isobutoxy-2-methoxy-benzylamide,
(1a$,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic  acid  4-(6-hydroxy-hexyloxy)-2-methoxy-
benzylamide,



trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1-one

W%%ﬁ@-’@ﬁroxy-ethoxy)-& 5-dimethyl-pherle/l]-1-((1 PCT/EP2005/007892
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asS,5aR)-1,1,2-trimethyl- 1,1 1
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-l-one,

3-[4-(2-(R/S)-hyd roxy-propoxy)-3, 5-dimethyl-phenyl]-I-(1,1,2-trimethyl- 25

1,1 a,5,5@-@§r§%§ﬂ‘rﬁ-@3ﬁf Bolobafafpreheiiehyid btbisan-1-one,
SRR Bos MR she Wl elrdlale Sy

5a tetrghyggo- -thia—cy}g:%grﬁﬂf@%tﬁ%jﬁ%@%ﬂ-magéé’ﬂngtgwpmpoxy)“
3-fS IRk ReRapRgIde 5-dimethyl-phenyl]-1-(1,1,2-trimethyl-1,1 a, 5,

5a- tetramgﬁlﬁq:qmgmlﬂq%@I@é—f&ﬁ%ﬁgﬁ?&@thqu. 30 xviii)

Further specific thiophene compounds accor ormula (1) are: WO

266IPRE R ARe N RIepsosoR PEYYie 5 338i¢3-Hydmethoxy-4-(pyridin-3-yimethoxy)-

r%&myg{@éymethyl-propoxy)-& 5-dimethyl-phenyl]-1 ((1
aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahyd
ro-s-chiélép%%%ph[é?ptimmvhiyma,&5paﬁ¢txa@méro-3~thia~

3dgdEploparaipyatarnerarabyaiy - amethybahemyld A ARAAR - Imethoxy)-

1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-th
i?@ﬁ%ﬁ'@ﬁ!ﬂa]pentalen-4-y|)-propan-1- one,
3-[4-((RYPaS Sibmolroxy raprtyBtotyvs Banehulpiylalz(L as, 5aR)-
1,1,2-trimethyl-1,1 a, 5,5a-tetrahyd N
GRS A Aoyl einyricie 2gmothyl)-amide,
?r;[3§rt]hslz_!=e}zl(§r§m@;%1eéh9}§yi-l?c%%m4m)‘lﬁ?D%’,'ﬂrﬂi‘éﬁﬁ%%%s}s%:tetrahydro.-3-»
5 -{@ngﬁl}l?;‘}Bl’ YRlpegiaderofiaybipernar-a98.propan-l-one, 3-[4-((S)-2,
3-dihydrexfy-propexsddhpaisipiapenyllddias.paRdyh.2 _gc%eéfé’éﬁ)ﬁ 4,2
at5 5a—®r%h¥dg§thla- yclopropala]pentalen-4- ?-propan-l- ne,
3t 4Ry opdey %W&rﬁ?&ﬁf%bogf nesAkan-(g-propan-1-one,
aS,5aR)3-14-R-hdidnediokd 2-meadYaNEhyl-1-((1aS,5aR)-1.1.2-4r] -
rqlitl'%ag%/ I F% obpéagbag) ntalen-w)-prop%n-l- oyn]e, :%(-(BB-CHIor024-((Ifz)-?_rfm(:ﬁhyi
S-diei) t f%? b -8 &}ﬁ}{cﬂ) ,ﬁgﬂ?_[fﬂ@fnatg}%thyj -propan-1-one,
3—[4~—((S)~2,3—dihydroxy—propoxy)-S,5—dimethyl—phenyi]~1—((1 asS,baR)-1,1,2-
trimethyl-1,1 a,5,Samtetrahydro—3-thia—cyclopr0pa[a]pentalen—ti-yl)mpropa n-1-one,
3-{4-((R)-2,3~dihydroxy-propoxy)-3,5-d imethyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
3-{4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenyl}-1 ~((1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
3-[4-(2-(R/S)-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1 -(1,1,2-trimethyl-
1,1a,5, Sa-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
3-[4-(2~(2-fluoroethioxy)-3,5-dimethyl-phenyl}-1-(1,1 2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalajpentalen-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-yi)-propan-1-one.

xvili) Further specific thiophene compounds according to Formuia (I) are:
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1,1,2-trimethyl-1,1
5 5a- tetrahydro -3-thia-cyclopropala]pentalen-4-yl)-propan-1- one
SHevst a- -(2-hydroxy-ethoxy)-5-methyl §henyl] -I-((1aS, 5a§§y’?115?05/007892
trlmethyl -1,1a,5,
5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-I-one,
3-[3-chloro-4-(2-hydroxy-propoxy)-5-methyl-phenyl]-1-((1 aS,5aR)-1,1,2
trimethyd-i41(3-Hydroxy-2-hydroxymethyl-propoxy)-3,5-dimethyl-phenyl]-1-

hydr o}

e e R bR telpestten-4--
tAreBIyIitone,
1a,5,5a-¢ 08r 14-yl
ey sl g o e ‘@f%@%?’?%%“’@%w {(425,52R)-
tﬁ;ﬁéirtﬁm@i@!-ﬁ 1a,5 5a-tetrahydro -3-thia-cyclopropalalpentalen-4-yl)-propan-1-

trahydro-3-thia-cyclopropalaJpentalen-4-yl)-propan-I-one,
3- 2-’chIoro-4-((R)-2,3-dihydroxy-propoxy)-phenyl]-l-((l asS, 5aR)-1,1,2
trimethyd-141((R)-2,3-dihydroxy-propoxy)-3-ethyl-5-methyl-phenyi]-1-((1aS,5aR})-

RN AR AR oo

&183,5a-tetrahydro-3-thia- cyclopropa[a]pentalen -4-yl)-propan-| -one,

3-[2-chlgras4s(3; | )
L P A
\N@Qﬁl}@ﬂ)ﬂ@sﬁ @@W@M@Qﬁd@%ﬂcmropa[alpenf318ﬂ~4*y5) -propan-1-one,

3-[2-chl mﬁn

1,_[1 a(,: 5§5r§r fg rah yg 18@%%%%%prop£ﬁ)§n%ﬂéﬁngj %h p]r]gsgq E%%e% 11,2
Srimetayls! é%l#»%ﬁ&&rw@x%t RizneyRlaReAAlnefiaED Sar)rapan-1-one,
rimethyd-falchisrstelety drandie:6 ORI AIRRBIAIRNANYIOA3ES 5aR)-
31[13@ meshuing @ Sardpbabydre-a- thiﬂétﬁ«;ﬂpﬂﬁ@m{]aha@ma@rsdﬂmmopan -1
ZriEmethyl-1,1

a,5,5a- tetrah)édro -3-thia- C)Kgé:lopropa[a]pentalen -4- 1}é;) propan -l-one,

3.[3,5-dichiorBlare ) ERB YR prerne s Brematahendh-(1aS 5aR)-

R)L A Aiseneihyl1alsesa - tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-
5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-I -one, 3-[3,

52dfth loro-4-((R)-2,3-dihydroxy-propoxy)-phenyl]-1-((1 aS, 5aR)-1,1,2- 10
trimethyd-f3-chloro-4-(2- hydroxy—ethoxy) 5-methyl-phenyl]-1-((1aS, SaR) 1.1,2-

A ARG g o
1,1a, 55mtehwnad¢q3ﬁthMﬁM%ﬁhﬂmlﬁpﬂﬂ ASHBYR)-1,1 ,2~
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yi)-propan-1-one,
3-{3~-chloro-4-((S)-2,3-dihydroxy-propoxy)-phenyi}-1-((1a8,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yi)-propan-1-one,
3-[2~chEoro~4-((S)—2,3—dihydroxy—propoxy)-phenyl]—'l -((1a8,5aR)-1,1,2~
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-one,
3-{2-chloro-4-((R)-2,3-dihydroxy-propoxy)-phenyl]-1-((1aS$,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa[alpentalen-4-yl)-propan-1-one,
3-[2-chloro-4-(2-hydroxy-ethoxy)-phenyl}-1-{(1aS8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yi)-propan-1-one,
3~[2-chloro-4-(3-hydroxy-propoxy)-phenyl}-1-((1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-one,



3-[3-chloro-4-((S)-2, 3-dihydroxy-propoxy)-5-methoxy-phenyl]-1-((1
aS,5aR) 1,1,2-trimethyl-1,1 a, 5,

WO/ %ro-3-thia—cyc|opropa[a]pentalen-4-y|)-propan-l- 18 oHEP2005/007892
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3-[3-chloro-4-((R)-2, 3-d ihydroxy-propoxy)85-methoxy-phenyl]-1-((1
aS,5aR)- 1,1,2-trimethyl-1,1 a,5,
5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yi)-propan-1- one,
3- [3 -chirbR4c(dohydr¢Ryhgtitoxy) BBapety)xyhamtiyil-0 145 AaRjaR)- 2 fidnethyl-
v
BB e ey slonipi LR RRalkd one
3 [4 ((S$>ZﬁB(tﬁisﬂiﬂaﬂ%Eﬂﬂb@WﬁF@Hﬂm%mﬁ@mWﬂ}W]((l?é(ﬂ% 58R) 1,1,2-
@%@ﬁiﬁﬁﬁ% 5 ae ria?g%% rah%%rgp%[@épentalen -4-yl}-propan-1-one,

3.1 (R DI st plopoy PGPSt e (125, 5aR)- 11,2

ﬁﬁ%ﬁ 3%5 Jajﬁ%értg}?é tg elftﬁléac régé]%p%@épentaien—zi -yl)-propan-1-one,

-cyc obrb ala
3 [3 -fluGrh345¢Rinlyidorg- é(tﬁbiy&@mathmwquﬂy)lpaﬁérﬂﬂi BaRRS,5AR)-1,1,2-

BRI a5 5a fetrabydro--thio: cyclonronafalosntalen ) propan-1-one,

3 [4 (3- ﬁﬂ@réﬁmwwﬂr(ﬁ%W]&G(twdaﬂaﬂ)emmﬂ}mhmwﬁl(maﬁﬁm) 1,1,2-
S R A AN ropan.1one
aR 5a8¥ﬁ395h910mqwma6’tﬁwcir®<y~propoxy) -phenyll-1-((1aS,5aR)-1,1,2- tramethyl—
T
3-[4-((F3= b3s:hIﬁwﬁgﬁmﬁo&%ygr&amwphémw@@ﬁenyr]-1-((1as,SaR)-

a:
R IR et o

é’l‘?esaS) 2- ethyI -1,1-dimethyl-1,1 a, 5,5a- tetrahydro -3-thia 5

cycloprg @lﬁ(rﬁ )33 Zyﬁéer?rB%‘é{ Im%%é%étﬁo%%@%bﬁ%?%’ Ls 5aR)-

an- 1-one, 1 ,5aS)-2-ethyl
gp ,&m@ﬂ%w&b’@tﬁ,ga tetrahydro 3 thia- cyc!opropa[a}pentaten -4-yi}-propan-1-

3-[3-chloro-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,

3-[4~((8)-2,3-dihydroxy-propoxy)-3-fluoro-5-methoxy-phenyll-1-((1aS,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yi)-propan-1-
one,

3-{4-((R)-2,3-dihydroxy-propoxy)-3-fluoro-5-methoxy-phenyil-1-((1aS,5a R)-
1,1, 2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-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-cyciopropalalpentalen-4-yl)-propan-1-one,

3-[4-(3-hydroxy-propyl)-phenyl]-1-((1a8,5aR)-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~dimethy[~phenyi}~ 1-((1aR,5aS)-2-ethyl-
1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopro pajalpentalen-4-yl)-propan-1-
one,



cyclopropala]pentalen-4-yl)-3-[4-(2-hydroxy-propoxy)-3, 5-d
imethyl-phenyl]-propan- 1-one, 10

WOZM/8tbxy-phenylamino)-1-((1aS,5aR)-1,1,2-trimethyl-1, 1 B¢ 5£2005/007892
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tetrahyd ro-3-thia-cyclopropala] pentaleni4-yl)-ethanone,
2-(3,5-dimethyl-phenylamino)-1-((1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-ethanone, and

2 [4 (2- ﬁ»{éréé@}éttﬁtldﬂtammwmobiyw éSdi:i@eRer @t?:ehtwﬂemyirém,saaS) -2-ethyl-
- entalen- - XI
furt g%@%p& )é%ﬁe |%nvqe |on raeFI)%teﬁ{ i (i% VEPRETH, (?Q%tjo Mao(%an 1-

@H8, R55 L ~CH3 S/ o R6 Formula (IV) 20 wherein R5 is as defined

for For | epres dr 0X l; 2

and corqfé rga%Ona s%rﬁlﬁgﬁ? FB{}]Si' Iﬁ/%gxgée??ﬁﬁ%m&nherﬁéures
cﬁydnamqmw[@mmalmawgbeﬁr{at@-deSﬁapm@@cyjuxtatssnﬁthyi -phenyl}-propan-

'gstereomers, WO 2006/010544 PCT/EP2005/007892 18
diasteéreomeric racemates, and mixtures of diastereomeric racemates, as

weII as 1sé(|isﬁrﬁh§3h2bathsd#'bdalﬁmmpbmmwwnmmhfmms
f Farmul ir pharmaceutically acce

L U e Tt e
Cbmpmsmons for enteral, parental or toplcal admlnlstratlon They can be
adm|n| h f.tabl C
S PR ALY AR LR R o
éabwétysﬁmaﬁ ﬁﬂamWi@g)m[h}pmmm—Aampemmﬁm,parenteralIy, e.g.
In the foym o] IR LIS AR MPIas 5aR)-1,1,2-trimethyl-1. 12,5, 5a-
tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-ethanone, and

2-{4-(2-hydroxy-ethyl}-phenylamino}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

tetrahydro-3-thia-cyclopropalalpentalen-4-yi)-ethanone.

xix) A further aspect of the invention relates to novel compounds of Formula (V)
CHj
GHa

Formula (IV)

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

R® represents hydroxy, alkoxy, or methy;

and configurational isomers such as optically pure enantiomers, mixtures of

enantiomers such as racemates, diastereomers, mixtures of diastereomers,



10 solutions, or topically, e.g. in the form of ointments, creams or oils. The
production of the pharmaceutical compositions can be effected in a

WEAPHBIOSHhich will be familiar to any person skilled in the art RSekEB005/007892
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example Mark Gibson, Editor, Pharmacet@ical Preformulation and

Formulation, IHS Health 15 Group, Englewood, CO, USA, 2001;

Remington, The Science and Practice of Pharmacy, 20th Edition,

RiidadzipbiacCiol ey offds rmatyraridiSsiarfcaibbye tesingint: thecdrsaaeds well as

c (o) f Formula (1) and their pharmageutically acceptable salts,

op%iltl%a Iﬁ%%\é%ré?nggi% v@iﬁ?%%?'?ﬁ%r%ﬂ&%ﬁ%?@é F%glﬁ?)%tances,

into a galenical administration form together with suitable, non-toxic, 20

inert, ther tically compatiblge solid or.liquid carrier matgrials and, if

o TR & R AL AR e R - sats can be
arssthbenysidicayaritsaeripriméierfalsn ofitseergautic sestaTppatesialsor enteral,
Thaursé r{%r[ ex?qglelblzictoge.cg{p gtarc r derivatives 25 thereof, talc,

SEELRC G br R0 Saits B TElAYs Lhfer FMteRBIsA0MiHsted o example,
tasieesititag ee sretfict | mamuh%aélmiﬂets,ammﬂedl .tsgiimbj_?ir@géeémmf iah‘gf@bft gelatine
s ne_capsules are, for example, vegetable oils, waxes, fats an

s(g%ﬁ)i%g‘o :%I’ z;f’r?ﬁl ﬁcﬂﬁ ’pgm&%[?d]éspeo di%‘ésé%ﬂ?éoﬁ'gtu@%tﬂ b deen the form of
imgnm@tbeitoﬁegap|MQiihowgzﬁﬁng%qairédr'm tlmg mﬁzﬁfo@;@gﬁaﬁ@e 3[- infusion
C : e.garrier materials r.the production of solutions an
s%ﬁg#sl[?ggééfg{r Q%Erarf\f Ie%‘éia'{ﬁﬁ%owgﬁ}s? & '8? ?%?Tv%rﬁ%w&a(?ra‘?’, the like.
Suitable carrier materials for injection solutions are, for example, water,

| glvcer e oils, Sujtable carrier materiaJs
O B e B SRR, B b Tocted n & manner
2806101084 b CAEIRR0DS E0G7 @e2sdr® wkiked, fattiandaseifeiaist arxample Mark

liggyid nolyelg:, Suit rl eral ical preparations are
glycerides, sémiisﬁﬁgﬁ%g%%%%tﬁﬁ%@?é%ﬁ%, Eml(ﬁrfgoéﬂ}ﬂ B, IHS Health
gt nakes) euddatFint SituiaGaty RieotioitosteiDis; Polyetieyland Practice of
02;770107X cefiglo q%’l‘va&s{g%oﬁg I lizer servatives, X

we;tingéa?l% emulsifying agents, con}élﬁs}tézné@%% of pﬁiarmacy and Science) by
bringing the described compounds of Formula (I) and their pharmaceutically
acceptable salts, optionally in combination with other therapeutically valuable
substances, into a galenical administration form together with suitable, non-toxic,
inert, therapeutically compatible solid or liquid carrier materials and, if desired,

usual pharmaceutical adjuvants.

Suitable inert carrier materials are not only inorganic carrier materials, but also
organic carrier materials. Thus, for example, lactose, corn starch or derivatives
thereof, tale, stearic acid or its 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,
howevert, 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,
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improving agents, flavour-improving agents, salts for varying the osmotic

pressure, buffer substances, solubilizers, colorants and maskin?gggent(?msg2

10 The dosage of the compounds of Forfifula (1) can vary within wide

limits depending on the disease to be controlled, the age and the

individual condition of the patient and the mode of administration, and

wit xof cirtes enbeskitalditpit eombiviitl plohesir Smidaitécircaatd paatieritds for topical

HErAlE. ! BRI EOSE A AMLAS O B0 \LORAECD biycerides,

g, especially about 1g fo about mg comes intd consideration fo
thpdnegenmiat obdisoliders agsaemtditivith parativatdihsiimaty syistemls, sterols,

A A DA o b e

pharmaceutical compositions conveniently contain about 0.5 to 500 mg,

fera - 0 ~ompound.of Formul ; .
S Sahieers SRR Mt BHE SR, eqrateaqpsistency:
angrodaghagents disvasedrop distrd egenss osizlte dawivtagingdineatednotic pressure,
BLPS SYSHE e OIS ,Sgél&r?gll%or & r%ré?s%ﬂgcgegeﬁ MM antioxidants
group consisting of rejection of 'transplanted organs, tissue*or cells,;
grifia/isusohsislaizier s Ipluaighacddicdadiavantantation; autoimmune
syndromes including rheumatoid arthritis; systemic lupus erythematosus;
antiphospholipid syndrome; Hashimoto's thyroiditis; 30 lymphocytic
thyeotigsgmaftipre cerepssisdmpasthenidagtBvigrtysey dithioted eulinsiis depending
%W%ﬁ@%ﬁ@eé%e{&'ﬁe'%’ﬁ?@@;ﬁ g\ﬁ%eags; M@?ﬂ&?ﬁ&fﬁr&%?tsgs% YRS the patient
uveitis associated with Behcet's diseaSe; uveomeningitis syndrome;

ainst diee emegish o aitifisterienicabgvil wiscalopathpepbideihfectibasindividual
IR WP 2RPO (R Bedh P &ygmpém{rﬁﬁﬁﬁ%dlﬁ%ﬁ?%osage of about

including rheumatic fever and post-infectious glo onephritis;

Pammatoapall hpErpreliferanmiatirbrdadesipdorrlaitpsofang, comes into
RBREHRr AIOR HSHDAHISHYARFN: SHYORItISs OS IR RUHE: S9UAR ated immune

dermatitis; ) )
system for adult patients. Depending on the dosage it may be convenient to

administer the daily dosage in several dosage units.

The pharmaceutical compositions conveniently contain about 0.5 to 500 mg,

preferably 1 to 250 mg, of a compound of Formula (1).

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-refinitis; posterior uveitis;
uveitis associated with Behcet's disease; uveomeningitis syridrome; allergic

encephalomyelitis; chronic allograft vasculopathy; post-infectious autoimmune
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eczematous dermatitis; seborrhoeic dermatitis; lichen planus; pemphigus;
ullous 5 pemphigoid; epidermolysis bullosa; urticaria; angioedema,

b ;
WOLLEME*4rythema; cutaneous eosinophilia; acne: sclerodefrid/ SHeHSG47s02

areata; keratoconjunctivitis; vernal conjurddivitis; keratitis; herpetic

keratitis; dystrophia epithelialis corneae; corneal leukoma; ocular

pemphigus; Mooren's ulcer; ulcerative keratitis; scleritis; Graves'

ofiRARRB pdRsiagt-KagumedicHdryes spndromessinfeaitiosss; gleedfonephritis:
allengies: j i ' iseasg; hial asthma; allergi .
o B SR LRIV oy i arthis
indBiate SRR SateryapRiBAN drasishy pestespyetiimnessntact dermatitis:

benehialids; i QSIS ifis,.dastric ulcers; ischemic
e AU, TR Mo KetRaus: butous
irkesiRblellompideaymeirsis vilasainiativaries; engeedtBraiseasasulitis; erythema:
PrRglifiscRRSERIRRI traenteritis. tagis, Crohn's disease; o
uﬁagrg{attive colitis; ,va@é%%as'r ﬁ%ég%ﬁgg‘t %?: e‘?ﬁf% Cﬁg%dtgesigﬁ%tocomunct;v;t:s,
tmgb%mgmgygwéf@g@ggtﬁttpW@@ﬁpnkﬁﬁ@&tﬁiﬂﬂyﬂrdtﬂddnmﬁﬁemaIis cormeae;
apFifie SYRINAR: cReheXI i vdeal di ; ulgy thrombasis; ... L
migraine; rhinitis; éczer%a;%%l ig%’rmarﬁiﬁg%%%%u%g rﬁ%ﬁﬁ%sgﬁws scleritis;

éﬁ%tﬁ@ﬁ%ﬁ&%ﬁ%@’ ﬁ_@h{@m@ﬂ%ﬁ'@rsﬁgqB)_,mérctfr_amem_r_coidosis; pollen
ng pathyvelemeY i , interstiti . ,
n,ephr?t]i,s; intgrstitial cygtit_is; g?ﬁtsi%Ilgk%?gs#tl?sé;@éE&%I%?}ég%trﬂr%sgyﬁbarb%l@ gic asthma;
MEHiEFP AR epbIpRIsuRBIMAIItHRS Rethine; alyeliis;onbnetersitsasthma: late
ragdieiiepathy; thypRIFISE, Bas .s.di : r ICQSIS;. pur o
red 5%1?” aplasig; ap ast?c%ﬁe@ngg%gggﬁéséﬁﬁggmgﬁgé‘%ﬁ)&%\gﬁg‘(j' engometnosys,

1HGES o BpEIS RABUr S RBlif Rawehdinersresariofdmraatommanel diseases:
i e i - o . | .
EETERGHED RPIERO SFITBSU|AELRRIS %%?8?%0%5%’&%(90@3?'%0&?@%&%@8, coeliac

anemia; anerythroplasia; osteoporosis; fibroid lung; I icn

p%'gﬁﬁﬁﬁiia?r aeHtsatsiRshaRbilieursebioRatomtiirisnreionderinuIGaoisn's disease:

Pilotatiowgisonassihett AutRNBaYs TARlbYD rhelvRctes] S
I‘[%Lfggnaqgop%'s chorea; 30 Sydenha%‘s chorea; %@%@}}gﬁgi@%g%ﬂﬁ@ﬁmmmm
S

HRER el d inRNRE ST diatarbisciesosertiis syndrome;
anmheplalidiasedisilasigises et gingisaulBPHRAABEEs ANGYIBIRO initis: eczema:
L o o e rypesensire's sindrome.
hemolytic-uremic  syndrome;  diabetic nephropathy;  glomerulosclerosis:
glomerulonephritis; tubulointerstitial nephritis; interstitial cystitis; multiple myositis;
Guillain-Barré  syndrome; Meniere's disease: polyneuritis; multiple neuritis:
myelitis;, mononeuritis; radiculopathy; hyperthyroidism; Basedow's disease;
thyrotoxicosis; pure red cell aplasia; aplastic anemia; hypoplastic anemia;
idiopathic thrombocytopenic purpura; autoimmune hemolytic anemia; autoimmune
thrombocytopenia; agranulocytosis; pernicious anemia; megaloblastic anemia;
anerythroplasia, osteoporosis; fibroid lung; idiopathic interstitial pneumonia:
dermatomyositis; leukoderma vulgaris; ichthyosis vulgaris; photoallergic sensitivity;
cutaneous T cell lymphoma; polyarteritis nodosa: Huntington's chorea;
Sydenham's chorea; myocardosis; myocarditis, scleroderma; Wegener's
granuloma; Sjogren's syndrome; adiposis; eosinophilic fascitis; lesions of gingiva,
pericdontium, alveolar bone, substantia ossea dentis; male pattern alopecia or

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



WO 2006/010544 PCT/EP2005/007892 21 chronic adrenal insufficiency;
Addison's disease; ischemia-reperfusion injury of organs which occurs

WOLHSH B4 rvation; endotoxin shock; pseudomembranous cdiftisEE3 1007892
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caused by drug or radiation; ischemic acué renal insufficiency; chronic

renal insufficiency; lung solid cancer; malignancy of lymphoid origin; acute

5 or chronic lymphocytic leukemias; lymphoma; psoriasis; pulmonary

mmmmamﬁ;mmsﬁdmmz ?éﬁ@&ﬁéﬁﬁ@bﬁ@ﬁﬂ@%ﬁ@ﬁ@éion injury of
ration;.vitr scarring; corneal alkali burn: dermatitis erythema,

e e R R mi sy omembranous

proidisatoditiperphesd ayedrdiseaseadéationpgeriesiscseltieanenal insufficiency:

t . f.carcinpma; hypobaropathy; 10 autoimmune

A PR AR O s o, aci

resettionjabynepliveytiedesientiad) dyisipdlontmlip eibekis putpaticry emphysema;
' : i ic. failure; late- h ic failure;

el A RIS S S ccqperation; vives

tesatsier pevertedikil theropnisooadisiof 45 Femuladlioms selaetedts: cement

f o Isting.:.of. rejection of transplanted. organs such as .
klgne;ygﬁ?%ér#ﬁg{%ﬁﬁur%g E)Oacrll%dggg’, corea, Q%&%‘ﬁ%’ﬁaﬁ-‘?fé‘? Sahpdpry disease;
mQ?QQQWQa@ntW@;Wswmmbmammwmm_ * | ;ffuwmmu?fa; hypobaropathy;
Selals n I id.arthritis multiple sclerosis, inflammatory
bowel ¢ isea%e@%ﬂ%séé? %ﬁ%ﬁg ‘ﬁ%&a‘é’é’@%ﬁ'ﬁ1e‘°‘e‘f§ﬁ$é”&8|iﬁ@? Ugipartial liver
;ﬁgéﬁa’ﬂ@fﬁ_mﬁm@egﬁw@lyrajdﬁisﬁachmhﬂ_a@inmm‘bdﬁvr@t#fﬁ%sis; hepatic failure;
WRRSliis; . 3 rhunius, conjynctivitis, dermatis, )
asthrina; typepla(.'s?ra}?kf)geft%f%E ;}g?lﬁ#{eggt&l?% %&gﬁ%umrﬁheaa%gga%%f gmaijalerfallure.
rheumatic fever and post-infectious glomerulonephritis; solid cancers and

_ ; ) cord b
e D RaLy & B R T S0 W eghpmounds o
frergteia Ghrsrtirrjastiesiclaon tietaimmanetistyanotesetdibfrah transplanted

e e SSRGS DO 3SR SRR e
AR AiRBRPaRVasoHUASIBt Yestan, qeibliasin ipstatinis anthoitsndde syndromes
WQUBiﬁéﬁﬁé&ﬁiﬁBfBHQFtHWﬂQ,tOﬁﬁlﬂ}ﬁ@dgﬁé?(ggs?tqué%%%wsbowei diseases
such as Crohn's disease and ulcerative colitis, psoriasis, psoriatic arthritis,
thyroiditis such as Hashimoto’s thyroiditis, uveo-retinitis; atopic diseases such as
rhinitis, conjunctivitis, dermatitis; asthma; type | diabetes: post-infectious
autoimmune diseases including rheumatic fever and post-infectious

glomerulonephritis; solid cancers and tumor metastasis.

Particularly preferred diseases or disorders to be treated or prevented with the
compounds of Formula (I) are selected from the gi’oup 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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relates to a method for the prevention or treatment of a disease or
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pharmaceutically active amount of a comg@@und of Formula (1). 5

Furthermore, compounds of the Formula (1) are also useful, in

combination with one or several immunomodulating agents, for the

prigVeRiiesedt iragmbiont aistheeldissakes aretlticbfoetsaneatienddherai@atment of a

' : e i t of the invention, said agent is )
ﬁgﬁé%% fré?natﬁg?éer%'ru[r)q‘ §(§ﬁ%ﬁ%§;ﬁ%r§@muﬁg Gﬁé?gségaﬂ?@' {&rlids Quén patient a
agheensiyficalicasivsonis NS DECAMpYtotdxid Horgasladhesion

molecule inhibitors, cytokines, cytokine inhibitors, cytokine receptor

antagonists and recombinant cytokine receptors. In particular, compounds

of thithponaiga ¢oyrarewsisiudirtive riloimatitn (Nithronsias sSevRialiagssibination with

select ising.o isting .of cyclosparin, 15
SIRSE LR ISR AR SRS BLEARCERU, ASreaiment of e
talisenees FPR50B)| dirslimestianathiopriie, Adtordingen a preferred embodiment of
-de alig,.:;my olate il, methothrexate, and .
éﬁ?nir??s%ﬂg%ﬁg ac%‘ .[H;tim%?hégob%%%%&féﬁa éﬁ%@en%erﬁf&q% geonsisting  of
pFoBRIEROBLpITEaRaals20 ghavitacatiiial esmpagitiomibpmuritingsteroids, NSAID's,
G Farmul ixing. one.pr.more active ingredients . |
A, S oA U SRS SRR gt
rEMRIdNS theapiersintagenisésmndfrecombiadghtfoytibidnpreamnplios. of a
pharmaceutical composition, optionally for use in combination with 25 one

or several immunomodulating agents, for the prevention or treatment of
the RAdisadas spmarendersibationeduiertinahesekidntcoveitatiaisaith one or

rg o convert.in.vivo o ,
e T T —
HBRNORRs matibriiet seichderstosealizsrebingatbo tadiiimab,  everolimus,

QeRSIRAUSING eSS ol e OmPaIL T EO! PPygRyiate :
and ex edi;ﬁ. WOy2006/010544 PCT/E 2055/6%%@5@'%& 158d€bxysperguatin,
mycophenolate mofetil, methothrexate, and 5-aminosalieylic acid.

Still a further object of the present invention is a process to prepare a
pharmaceutical composition comprising a compound of the Formula (1) by mixing

one or more active ingredients with inert excipients in a manner known per se.

The present invention also relates to the use of a compound of Formula (I} for the
preparation of a pharmaceutical composition, optionally for use in combination with
one or several iImmunomodulating 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 (I) as such. Any reference to a
compound of Formula (1) is therefore to be understood as referring also to the
carresponding pro-drugs of the compound of Formula (1) as appropriate and
expedient.



23 The compounds of Formula (I) can be manufactured by the methods
given below, by the methods given in the Examples or by analogous

W%@Qﬂ%‘?“@ptlmum reaction conditions may vary with the paRfclifEf2005/007892
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reactants or solvents used, but such conéftions can be determined by a

person skilled in the art by routine 5 optimisation procedures. Compounds

of the Formula (I) of the present invention can be prepared according to
thEgenBIaPsBgsericeasmelactipnenittinsd hiefaviu@alyon few mitheds given below.

B LR PRI AW A ovtimu

Acteiion opndifenslay-—RY Witadbe pepicstrtsehitabid 2y thelvents used, but

eSS AT O RS T oy i

aniaipRjiagenpsadhies EDC, DCC, HOBt, 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 R1 to R3, these
ﬁﬁ&i@ﬂdﬁﬁé@ﬁﬁ@ reguileleethportg prmrbmv&nbomrmmeuﬂqmmm@d according

éﬁ%‘?‘@@% QehBE 5P E%ﬂén?@ﬁﬁ%ﬁaﬁdig{ﬁo er[e nfz%e synthetic

or a 20 rialkyl roup to protect an alc

Q@SSWE%@S ﬁg geoupRUNGY bieFemipldadd) meoufémgltmeitandard
methodology (e.g. T. W. Greene, P. G. M. Wuts, Protective Groups in

Organic Synthesis, 3'd Edition, Wiley New York, 1991; P. J. Kocienski,
Protecting. Groups, Thieme Stuttgart, CHj
5 ;/CHg

AN >--~

=
/

S Structure 2
0 Structure 1 K

OH Formula |

In case A represents -NH-CH,-, the compounds of the Formula () 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, HOBt, 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



1994). Alternatively, the desired residues R' to R3 may also be introduced
in later 25 steps that follow the reaction of a compound of Structure 1 with
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compound of Structure 2. The compoundg4f Structure 2 are either
commercially available or are prepared according to procedures known to
a person skilled in the art. In case A represents -CH2-CH2-, the

qumpoistd O BRETMpta: ) kg ectiep@ eths byreasingsat@npeund of are either
Sc;[{)%%tH%T‘c?’ ith a ¢ ound of Structure 4 under Grignard conditions,
erably qj

preferably at fempera u?egrbéri%ef/vg{e‘gﬁéegrigﬁgf’(ﬁ DHgéht BPGERFkpown to a
ipprepaddliadcortwgtd. standard methodology. As above, the functional

ro resent in the residu "tg R3 may require orary protection
S B R st bl Do QB 1O R 0 3 4D ey 2P propared
rbgctearifige AVeinnelamdidsf GmoptunedsS ol Bructoserpaiadrep@eddivire 4 under
treati comnound of Structure, 1 with N,O-dim ethylhydroxylamine
ORI AR D Rt s e R e SR BB reagent o
eitrydluidentzisl, prefiRd Hoffording NeMethoxipd-restybasiigss As above, the
(Wel I in modern organic synthesis,. JJoyrngl fuer Praktische
e 1R 5o (1SRN SRIa s Saga, rodtirs temporary
Santentigthipn nsa\eenbEHetgrdudeg syrabieliion|tytepWitiatabifow the Grignard
i 0 aktische Chemie (Weinheim, Germany) 342 (20Q0 .
o el R TP a bishefed B veating o
Wﬂc@mmi o@ﬂ\_l&irumahqlﬁymﬁﬁxmmhdémmwmummmiaﬁyh@atfmmoride in the
e A RertR 08 B EOUIB B W Rieteet, 1. . R
Hoffmann, N-Methoxy N-methyl amides (Weinreb amides) in modern organic
synthesis, Journal fuer Praktische Chemie/Chemiker-Zeitung 339 (1997), 517-524:
J. Singh, N. Satyamurthi, 1. 8. Aidhen, The growing synthetic utility of Weinreb's
amide, Journal fuer Praktische Chemie (Weinheim, Germany) 342 (2000) 340-
347; V. K. Khlestkin, D. G. Mazhukin, Recent advances in the application of N,O-
dialkylhydroxylamines in organic chemistry, Current Organic Chemistry 7 (2008),
967-993),

RS CHy ~ ’
g‘f l o RS CH3
= ot R \R? >r:
S, Structure 4 d
= B / R?
0 Koo

/N/O\ | © A"<\ Y. R

Structure 3 Formula i R®

In case A represents -CH=CH-, the compounds of Formuia (I) may be prepared by
reacting a compound of Structure 5 with a compound of Structure 6. Compounds
of Formula (I) wherein A represents -CHy-CHy- may also be prepared by reacting

a compound of Formula (I} wherein A represents -CH=CH- with hydrogen in the



20 Structure 3 Formula | R3 In case A represents -CH=CH-, the
compounds of Formula () may be prepared by reacting a compound of
w%%?ﬁ@ﬁ}?é‘% with a compound of Structure 6. Compounds of E&HIA{fye07892
wherein A represents -CH2-CH2- may als®be prepared by reacting 25 a
compound of Formula (I) wherein A represents -CH=CH- with hydrogen in
the WO 2006/010544 PCTIEP2005/007892 25 presence of a catalyst
shEpeasteInt aratiyRb sy eicamRodeveH s Ikt asadthandl, sulegaelch as ethanol,
THE# B0l RFPFCHEE R5 CH3 Y Y CH3 R5 L -CH3 CH3 Rz 'R3 Structure
6 SRi 0 X A\\/ Structure 50 Rz Formula | R3 5 The compounds of
Structure 5 may be prepared by treating a compound of Structure 1 with
MeLi in a solvent such as THFRdioxa@(e, an% jethyl ether at
temperatures below gHslo The c:::ﬁ:gz’o ructure 1 may be prepdrée
by reagting a compaound of Structuge 7 wjith an aqueousgsase such as CHj
aq. LIOK:-ag—KOH, et’of anaCig such as aq. H&I, TFA, et
solv% t suc ter, ethanol, methande, THF, etc. or mixteres
R5 CN3_CI Structure 6

p e

A~<\ y R?
Structure 5 }

Formula | RS

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 diethy! ether at
temperatures below rt.

The compounds of Structure 1 may he prepared by reacting a compound of
Structure 7 with an aquedus base such as ag. NaOH, aqg. LiOH, aq. KOH, etc. or
an acid such as aq. HCl, TFA, etc. in a solvent such as water, ethanoI; methanol,
THF, etc. or mixtures thereof.

R® CHy

e
S
B

OEt, OMe, etc.
Structure 7

The compounds of Structure 7 may be prepared by treating a compound of
Structure 8 with a non agueous base such as NaOMe, NaOEt, KO-tert.-Bu, DBU,

ete. in a solvent such as methanol, ethanol, THF, DMF, etc. or mixtures thereof
preferably at elevated temperatures.
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OR OMe, etc. Structure 7 15 The compounds of Structure 7 may be
prepared by treating a compound of Structure 8 with a non aqueous base

WQZM/AENMAOMe, NaOEt, KO-tert.-Bu, DBU, etc. in a solvent RBRRERH05/607892

methanol, ethanol, THF, DMF, etc. or mix@@res thereof preferably at
elevated temperatures. WO 2006/010544 PCT/EP2005/007892 26 R5
CH3 R5CH3 CH3LCH3 SS OO OEt, OMe, etc. O OEt, OMe, etc.
Structure 8 f#ructure 7 The copypounds of Structure 8 may t%e prepared

by treating a compound of Structure 9 Wlth a2- mercaptoa tic acid ester s
in the presence-gf a bage-s CH
mixtures thgreof. § 8
O
O
OEt, OMe, etc.
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® CHa
Cl CHy S vZ—CH
LCHS S '
R° o >
o)
0

0]
OEt, OMe, elc,

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 (1867),
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,
Teltrahedron Asymmetry 5 (1994), 479-489; S. A. Popov, A. V. Tkachev: Synthetic
Commun. 31 (2001), 233-243) and is exemplified below.



OEt, OMe, etc. Structure 9 Structure 8 The racemic form of Structure 9
may be prepared starting from (+)-3-carene following the procedures

WOgRpeR1A5Me literature (W. Cocker, D. H. Grayson, 10 TetrahB8iRPRe4f/®1892
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(1969), 4451-4452; S. Lochynski; B. Jardsz, M. Walkowicz, K. Piatkowski,
J. Prakt. Chem. (Leipzig) 330 (1988), 284-288; M. Walkowicz, H.
Kuczynsky, C. Walkowicz, Roczniki Chemii Ann. Soc. Chim. Polonorum

Ahél86MpAMAOIN, Forkuday(iskimbl Walkayiared HWalkevigzirkm the pure (18,

ak, |. Z. Siemio oczpiki i . Soc. Chim. PoJonorum, 38
RGOl SR X UTR PR o R et et idene) 5.6
GleaihBdutyd|dl9. (1OBME0E366re SStuRtorovi0AwKisHReRs®s ¥iepbred starting
gratilov . Yu.CBa@ryabnsl%éa Z%dgA V. Tkachev, Tetrahedron Asymmetry

PLOGHTHFIIREY VRISV R IRE ARSP e edb SauRfRtHTeR given in the
gigfﬁ)m;@%%iggd !F&)@Wﬂ7 ! Aliftegl bmd d?{g@@@flﬁ/(ﬂ(ﬂ&ﬁéﬁ é Yu. Bagrganskaya

compounds ,of Eormu may be prepare

B e TRARAL S oA SR Br AP SR ALRA5: S A Bopov, A, V.
(i aRyvisSpehefi2-Coohinro-Sthylideny] £36-243).
dimethyl-bicyclo[3.1.0]hexan-3-one, Structure 10) which may be prepared
starting from commercially available (+)-3-carene according to the
procedures given in the 5 literattire (e.g. S. A. PGgev, A. Yu. Denisov, Yu.
V. Gatilov, I. Yu. Bagryanskaya and A. V. Tkaghev, Tetrahedron

sl

Asymmetry 5 (1994), 479-489; S/ A=Ropov Ajs“v. ?k*%’tchev; Synthetic
B

Commun. 31 (2001), 233-24335? Cl CHB ;Struc_ture 10 10 The
compounds of the Formula (Ill) may bg {ined by resolving the racemic
mixture of a compound of Formulac) or one of its precursors (e.g.
Structure 9) into its pure enantiomers by a method known per se to a
person skilled in the art, 15 preferab‘ofjtf'ﬁ'?ffhmmatography or
crystallisation.

The compounds of the Formula (Ill) may be obtained by resolving the racemic
mixture of a compound of Formula (I) or one of its precursors (e.g. Structure 9)
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 -CH,-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 K,COs, Na,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
phenyltrimethylammeoniumbromid dibromide, benzyltrimethylammonium-tribromid,
triphenylphosphine dibromide, etc. in a solvent such as DCM, chloroform, THF,
diethyl ether, methanol, ethanol, etc., and mixtures thereof.



Compounds of the Formula (1) wherein A represents -CH2-O- or
-CH2-NH- may be prepared by reacting a compound of Structure 11 with

WOL2EBHIBBMAd of Structure 12 in the presence or absence of alfaEBR9eFH107892
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as K2C03, Na2COg3, K-tert.butoxide, 20 IR80H, 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 compourél of Structure &W{gth a brominating agent such as

2 iR3 OR4

>t wherein R6
represents an@thylgroup may also be prepared from a catfipound of
Structure 1 wherein R5 represents hydrogen by 5 egagiing the latter
compound with an gxcessSfiatsteoty base such as n-Buli, tert. BuLi, LDA
etc. in a solvent such as THF, diethyl ether, etc. followed by the
appropriate alkylating agent (e.g. ethyl iodide). A compound of Structure 1

W%Bn%%uﬂ%e%?%imgrgg?m LRey ?861{895{8 R %35] tsélfgwemay also be

Structure 9 where represents ydrogem an

drerpapNdram Eumrpsre@unm@ﬁctﬂtrwm@rexamﬁmrmsa%nmmesmwtmrogen by
hutAanetad AHIPEShe,SeRRsAR NeESRhes of a strong base such as n-Buli, tert.-

Buli, LDA etc. in a solvent such as THF, diethyl ether, etc. followed by the

appropriate alkylating agent (e.g. ethy! iodide). A compound of Structure 1 wherein
R® represents hydrogen may be prepared from a compound of Structure 9 wherein

R® represents hydrogen in analogy to the literature cited above.

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 1“()-I\Et’\/i‘R (76 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 mi/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, 5 um, gradient: 10-85% acetonitrile in water containing 0.5 % of



All temperatures are stated in C. Compounds are characterized by
'H-NMR (300 MHz) or 13C-NMR (75 MHz) (Varian Oxford; chemical shifts
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doublet, t = triplet; p = 20 pentuplet, hex 29hexet 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
HNZoRAcER SBAQVBL, (2000 nomédibiD- scgawqmmitmaem w&u&zm detector,
h tr f tR is given |
B B s O R, Teio! n weter to
FHEEW; ieyap®imelting point. Compounds are purified by preparative
HPLC (column: X-terra RP18, 50x19 mm, 5 pm, gradient: 10-95%
acetonltrlle in water contalnlng 0.5 % of WO 2006/010544
BEOEFER ic acid) or by MPLC (Labomatic MD-80-100
p, Linear UVIS ctor column: 350x18 mm,

Labogel-RP-18-5s-1 grac?ent 10% methanol in water to 100%
Aéthanol). 5 Abbrevmuaet(as used herein) abs. absolute aq. aqueous
alfh atmosphere BO FF}B%H ipee di-tert. butyl dicarbonate 10 BOP
benzotriazol-1-yloxy)-tris-(dimethylamino)-phosphonium

aflabryghgsphatelitor @Itbisi@mstexazohdlnyl) phosphinic acid

¢aside BSA bovine u%ﬁ I mn
chromatography DB@%@% %c{;ﬁ Féﬁl grilé_a %mg@&p hosphonium
dicyclohexyl carbodiihﬁd@fbmmsﬂxmimethane DIPEA
@G@p(ﬂpylethylam'nSis~(2~oxo~3—oxazolidEnyi)-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 ethy! acetate
- EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide
Et ethyl
n 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



20 DMF dimethylformamide DMSO dimethylsulfoxide EA ethyl acetate
EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide Et ethyl 25 h

WA EHBL 1 -hydroxybenzotriazole HPLC high performandéilgihdoos/007892
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chromatography LC-MS liquid chromatog#éphy - mass spectrometry LDA

lithium diisopropylamide 30 Me methyl min minute(s) MPLC medium

pressure liquid chromatography prep. preparative WO 2006/010544
PRYBEP2005/007892b80RyBOBIbkRzotakis-byrolidino-phosphonium-hexafiuoro-
-yI-oxy-tris-pyroIidino-q@%ggopium-hexaﬂuoro- phosphat TBTU 2-(1
H-benzotriazole-1-yl)-1,2,5; -?etramethyluronium tetrafluoroborate 5
TBRIEtert.-butylmethHetheb g tidemisd epitict 48] ST Erieisahydref@an

rt room temperature .Safurate SiP sphingosine 1-phosphate tR

retention time (1 aS,S%ﬁ?@ ,@Ei'??r#e%hyl-l,l
al33bétetrahydro-3-thertcymibproptly] pérta- lene-4-carboxylic acid ethyl

estex (Example of a cgmgg%%% é)tfr c;Sgcl:Ji%iture 7) H3C CH3

THF tetrahydrofuran

rt room temperature

sat. saturated

S1P sphingosine 1-phosphate
iR retention time

(1a5,5aR})-1,1,2-Trimethyi-1 ,1a,6,5a-tetrahydro-3-thia-cyclopropala]penta-
lene-4-carboxylic acid ethyl ester (Example of a compound of Structure 7)

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 (18, 5R)-2-(1-chloro-(E)-sthylidene)-6,6-
dimethyl-bicyclo[3.1.0lhexan-3-one (S. A. Popov, A. Yu. Denisov, Yu. V. Gatilov, .
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 concentratéd to about
100 mL, diluted with 1 M aq. 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



5nj_cHa s O 15 OEt a) NaH (7.0 g, 60% dispersion in mineral oil, 175
mmol) is washed with pentane (100 mL) before it is suspended in THE

WO M4 he suspension is cooled to OC and a solution of EfflyEFP2005/007892
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2-mercaptoacetate (12.62 g, 105 mmol) iB1THE (50 mL) is added over a
period of 20 min, The temperature of the reaction is maintained at 5 20
10C. Upon completion of the addition, the cooling is removed and stirring

i;gbd;m;?ua‘d mﬁ?fﬁiﬁ);@ﬁmgﬁ@g‘%ﬂ&xﬁm?g;yclt>|E3g .OéﬁﬁxylEdege]—ethylsuifany!}—
-2-(1-chlorg-(E)-ethyli -6,6- dimethyl-bicyclo exan-3-one, .

(§8%%$8§@veﬁ]§$§5§gnﬂ§vnf‘ggv %ng}'i'%é?l.O‘gu[ré“&jﬁfaf’i’sﬁ“—aﬂaognﬁwv [M+A]" =
\268kashéM, Netrateton)Asynanetyy b 79947428+ 3% §0Ae§sg9295\67‘\(d, J=158

V. Tkachev; Synthetic Commun. 31 (2001), 233-243) (12.93
HlFol PR (SRR 1S Ridée o he- SUdFeMEIGRIBRG oA, 6§ (d, J = 15.8 Hz,

Midtunajisr BibestfoB 55 (atir: Th® WIW@,WH&%@QGMS?H@Wi%dd, J =64 19.4
g‘anc nét_Lated to about 100 mg, iluted with | M ag. NaOH (100 mL) and
fradtEH THRQE WFRTBEMEESAIML. TR exiPab b ard brigtisvepREes02 58 (s, 3H

anthevaperaser MILrESBA eruger BEMEd, 2006018540, 1H major isomer), 2.30-
P%%E@%OE%OO?SQZ, 31 mIXtiﬁ? of %1-[(_1 _ '

< £R) E6-dih SRR 5996 ley 3118 hsRyigBhet-dfhyidultariyiT-Gddeic 1 H minor
dswsheshyl 2sier (¢, 8i12-g)7as ADraws ailajof ibendR =199 @iny YWz 1H minor
269.13.'H r\g}ﬁ(c QI:;): S 4.2%%(1, J = 7.0 Hz, 2H both isomers), 3.67 (d, _
JOTEE: 154 b ajoridbhién 3l egierisopaasi 48 (nidoF idotnbiz, 3H minor
3sB8rieh)) ¥ 15.8 ek idjonjomsnmen 538446, hndbi§ditedHo BINQ. 3H minor
|somer2 %%75"({1@ =6.4,194 Hi, I H minor |§omer), 2.60 (dd,J=7. ),

i@omz, 1 gjo [ B}ﬁ‘s%’sé)g?'( , 3H minor isomer), 2.52 (s, 3H major

isomer), 2.36-2.32 (m, 1H major isomer), 2.30- 2._26 (m, IH major isomer,
NP0 S PR T, hmed AR i o oo
Hforeizjt3is nejatasbmetl), h28(lutibr 709 Rzudll MingN SSERYEE)6 ki 8dEy1-3-oxo0-
TLPArEs PR 2R R LRSS Q2R 5a 3] RO ester (18.2 g, 68.0
mmol) in abs. ethanol (200 mL). The mixture is stirred at 75°C for 20 min, then
cooled to 1t, diluted with 0.5 M aq. NaOH (500 mL) and extracted with DCM (450 +
200 mL). The combined extracts are dried over Na,SO,, filtered and the solvent is
removed in vacuo. This vyields crude (1 aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalalpentalene-4-carboxylic acid ethyl ester (10.5 g)as a
yellow oil of 87% puritiy (LC-MS, UV 280 nm). LC-MS: tz = 1.11 min, M+1]" =
251.14; "H NMR (CDCl,): § 4.26 (9, J = 7.0 Hz, 2H), 2.95 (dp, Js = 18.8 Hz, J, =
3.5 Hz, 1H), 2.79 (d, J = 19.3, 1H), 2.37 (s, 3H), 1.89-1.84 (m, 2H), 1.34 t, J=7.0
Hz, 3H), 1.12 (s, 3H), 0.72 (s, 3H).

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropa[a]penta-
lene-4-carboxylic acid (Example of a compound of Structure 1)



isomer), 0.85 (s, 3H major isomer). b) A solution of Na (1.70 g, 74.8 mmol)
in abs. ethanol (75 mL) is heated to 60C 15 before it is treated with a

WRAIHEH8crude {1-[(1S,5R)-6,6-dimethyl-3-oxo- PCT/EP2005/007892

bicyclo[3.1.0]hex-(22)-ylidene]-ethylsulfangf}-acetic acid ethyl ester (18.2
g, 68.0 mmol) in abs. ethanol (200 mL). The mixture is stirred at 75C for
20 min, then cooled to rt, diluted with 0.5 M ag. NaOH (500 mL) and
extracted with DCM (450 + 200mt). The combinadl extracts are dried
ntis 20 ren‘?k edi 'ﬂ vacuo. This yields
tetrahydro- 3 th|a cyclopropa[a]pﬁltalen oxyllc acid ethyl ester
(10.5 g) as a yellow oil of 87% puritp£ , UV 280 nm). LC-MS: R =
1.11 min, [M+1]+ = 251.14; 1H NMR (CDCI3): 6 4.26 (q, J = 7.0 Hz, 2H),
2.95 (dp, Jd = 18.8 Hz, Jp = F&=Hg, 1H), 2.79 (d, J = 19.3, 1H), 2.37 (s,
3H) 1.89-1.84 (m, 2H), 1.34 (t, J = 7®4 25 Hz, 3H), 1.12 (s, 3H), 0.72 (s,

1 -T th
%ro- R e A B b imston tan e driganydro-a-tha-
ma@mﬁ@m&%@ﬁ@%@ﬁ%ﬂétﬁﬂ’é&@ﬁ@%m@m?@ #nol) in ethanol

"ﬁ‘@%ﬁ% f 1'31‘%% tPf % @6% gg;a?_g“ﬁgdded The resulting mixture is

5 cy&r@@dopa[a}b@qt&ien‘em cau@femylio artldmjihwieﬁdr ith vgntéi. ?2611‘“@1)_) The aq.

S {3 A L AL R SR e o

vhifteﬁlfldﬁmn’q‘wlcl'ﬁéldqﬂ%lanmﬂscémaﬁied tisr@e(mam@dmmciéC\thZ@M (2x250
k) peigredbisacidiied .t BHS g)éa(dzgg\ag Rllc dg;-egigacc I&I zggfac{gtered and

solution is extracted twice with D
Sruarpfpiadd, dided doavdNa2E@S, itBled, a;ﬂaltremaﬁwaﬁewld,@ |Bavtgtrahydro-3-thia-

10 (égléo'}ﬂeré{é};?eﬁtmsﬂalhlcéﬁ%?;( AR S RkslaisolieLeMS: e =

15

20

éc opropalalpentalene-4-car Ic acl
85 min, [M+1]" = 223.00. 'H NMR (CDCly): § 3.04-2.92 (m, 1H), 2.83 (d, J = 19.3

Hz, 1H), 2.39 (s, 3H), 1.91-1.87 (m, 2H), 1.13 (s, 3H), 0.73 (s, 3H).

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropa[a]penta-
lene-4-carboxylic acid methoxy-methyl-amide (Example of a compound of
Structure 3)

HQC CHS

_.nl';\::%. CH3

A mixture of N,O-dimehtylhydroxylamine hydrochloride (158 mg, 1.62 mmol) and
(1a8,5aR)-1,1,2-trimethyl-1 ,1a,5,5a-tetrahydro-3-thia-cyclopropajajpentalene-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 EDCHCI (311 mg, 1.62 mmol) is added and the mixture is stirred at rt for



0.95 min, [M+1]+ = 223.00. 1H NMR (CDCI3): 8 3.04-2.92 (m, 1 H), 2.83
= 19.3 Hz, 1H), 2.39 (s, 3H), 1.91-1.87 (m, 2H), 1.13 (s, 3H), 0.73 (s,

d1
WO%W’H‘}Q‘?} 5aR)-1,1,2-Trimethyl-1,1 PCT/EP2005/007892
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a,5,5a-tetrahydro-3-thia-cyclopropala]peita 15 lene-4-carboxylic acid
methoxy-methyl-amide (Example of a compound of Structure 3) H3C
CH3 mL~~CH3 O N''0' A mixture of N,O-dimehtylhydroxylamine
Myt robhlforieét ds&ﬁlmgdlnﬁh DOR)a0dn() abd Sedhgd Rithirneduwd 1H®@.(2x50 mi)
t c a[alpentalene-4 0 carboxylic acid (300
a%8119:%5& I) in @@M{I%g C@ ﬂ-]é) %cRlgAftHe Ply(?lfnﬁ é/ é@%lmaﬁa‘ and
@mmaﬁytééh&ﬂmae(@(}ﬂmﬂg;d &mnf@)jdgq Jbea(rfshulﬂugicteafenome%ex AQUA
ution EDC H e the mjxture is_stirr . .
BT ST R e QL B et SAMRIRG e o omic acid)
diﬂjuted with BEMs{B0 mL) ano(mfsmﬂawrtm RNrianeti@- {2426 fﬁé)—téﬂﬁfﬂydro 3-thia-
aOH 50 nic drle over Na2S0O4 g
TR s T RO o] LB P R Omag@ mo) as 2
A@H&e%ﬂ?@ohﬁn Lgmdmw 20025%iraqeteniftile Mo8/ater CONRIRNGBAEL): 5 3.75

% f

£ T A0 350 el e = 19.0 Hz, 1H), 2.38 (s, 3H),
dy@m}preﬂe(ia]miﬁyalﬁﬂ@ﬂsgampwm agidmethoxy-methyl-amide (200 mg)
as a pale yellow solid. LC-MS: tR = 1.02 min, [M+1]+ = 266.04. 1H NMR
(CDCI3): 8 3.75 (s, 3H), 3.29 (s, 3H), 3.12-3.01 (m, 1H), 2.93 (d, J = 19.0

Hm&wmas«mwmmwm (an,5268-tbt2HGABOLE Dnid-L5y AAbréPBdfalpen-

aR)- % 2Tr|m i ,ba- tetrah dro- -thla cycl ropa[a]pen-
1z:i1aslebn4|f2 b tahn"oon o?ac ‘?ﬂ% HHEHEESTH3C CHs
[\ -m11LLOH3 HaG CHa
)\ ...m\g\Z———CHs
s ;
e

0

To a soluton of (1 a$,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]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 diethy! 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. NH4Cl (3 mL). The organic layer is separated, dried over Na,S0O, 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-({1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclo-
propalalpentalen-4-yl}j-ethanone
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s O To a solution of (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
15 cyclopropa[a]pentalene-4-carboxylic acid (220 mg, 1.00 mmol) in

WML (10 mL) is added a solution of MeLi (1.6 M, 1.4 RETERP0S/007892

mmol) in diethyl ether at such a pace that4he 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. NH4CI (3 mL). The
organic layer is separated, dried over Na2§©4 and the 20 solvent is
evaporated to give the title compound (165 \ﬂg:ig%rk;a pale yellow oil. LC-
MS: tR = 1.03 min, [M+1]+ = 221.29; R (CDCI3): 8 3.00 (ddd, J =
1.8,4.7, 18.8 Hz, 1H), 2.80 (d, J = 11-1), 2.38 (s, 6H), 1.93-1.90
(m, 2H), 1.14 (s, 3H), 0.74 (s, 3H):
2-Bromo-1-((laS,5aR)-1,1,2-trimethylj-1,13,5,5a-tetrahydro-3-thia-cyclo-
propala]pentalen-4-yl)-ethanone 10544 PCT/EP2005/007892

3 CH3 rToa oIU|no
3f88 58R)-12 _“L P8 1rith Z}@,‘%& Yeitahyitmeiig-1.12,5,5a-tetrahydro-3-thia-

W@?Mmﬁw}%’n@m@u{@g 4(9125 ngﬁaﬁ)ﬁowd( 0 mL)

enyltrime mmonium Qromi romide mmol) is adde

TR L oo BT e > LB tled at 0°C.

fTﬁmamtempmraﬁdethatcwderp@duCftlfel%wlfl%éytﬁ@%dﬂ%h? of the filtrate is
0 m, 20% to 95% acetonitrile in

%ZOFQDS -4- HE, 30x75 mm, é,
f%gn Cohtaining” O%*’/d%e@f%—f)t % B B P e JaEhE Eotomgyihd 20 ODS-4-
dd)EgLBlba@mhrMSDtBrﬁ RO oM Hdeto 289 in m&w&e@%@lo 5% HCOOH)
4204;[}1?1@ 2%304éd% J=523,18.8 Hz, 1H), 28610(d J
, 4§ 1 A61eCHnpOLad (FU8 me) 252 solsydesrpib MSidramy. Oramin, [M+1]" =
SER)2-[HEMRc@etti(R) sytidenal £ Grdli mﬁhx'ﬂcgeép[ﬁi@@e@% Bz, 1H), 2.86

e (Ex of a compound of Structure 9) C
NN A A R vy 2H), 1.13 (s, 3H), 0.73 (s, 3H).

18.

ol

rac-{15,5R)-2-[1 -Chioro-eth-(E)~ylidene]-ﬁ,Gmdimethyl-bicyclo[&1.0]hexan-3-
one {Example of a compound of Structure 9)
Cl CHa

—“*"CHg
HaC

rac

a) To a suspension of (+)-3-carene (82 g, 0.6 mol) and CaCOs, (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 (1600 mL) and extracted
with diethyl ether (500 mL). The organic extract is washed with water (3x1000 mL)
and 5% ag. NazS,03 (2x500 mL), and dried over Na,S04. 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 1o yield (15,3R,4R,6R)-4-
bromo-3,7,7-trimethyl-bicyclo[4.1.0lheptan-3-ol (48.3 g) as a beige solid. 'H
NMR(CDCl): 6 4.05 (dd, J = 7.6, 10.6 Hz, 1H), 2.48-2.36 {m, 2H), 2.20 (dd, J =



\CH3 H3C O 15rac a) To a suspension of (+)-3-carene (82 g, 0.6 mol)
and CaCOg3 (80 g, 0.8 mol) in water (300 ml-) and dioxane (600 mL) is

WOHHEG R omosuccinimide (142 g, 0.8 mol). The mixture is BERER 20007892
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for 1 h, diluted with water (1500 mL) and @&xtracted 20 with diethyl ether

(500 mL). The organic extract is washed with water (3x1000 mL) and 5%

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

réfbveld Trider fdlced prestuenariheicadepaiyctiopYsliethy0.98 (s, 3H),
lym : ilica gel eluting with hexane/EA 4:1 to yield

E‘fg@g%@gi -’bérlt’)elrr?(f)d)ﬁ?s, -ttimethyl-bicyclo[4.1.0]heptan-3-ol (48.3 Q)

as a beige solid. 'H 25 NMR(CDCI3): 3 4.05 (dd, J = 7.6, 10.6 Hz, 1H),

: 2H), 2.20.( 5 06/01Q544 PCT/EP2005/007892
o R P T A A A P L e Dy RoHRipIG deheptan-3-
s A oo o o et TIOGOTHL) i addod AgO

: - z -timethyl-bicyclo[4.1.0]heptan-3- 5 0 :

R e S e U i et Gt 'RG38 h before it i
(B ey, e 73:mity. THeercitrkity &uspeasivatisistiretbat ide8 Noressure. The

itjs fi ite, The filtrate, | d duced
S O i T e BT St eervag avtn water (2x
WaSRga it heaesgemic mmus.drgw argani8AChisdiRIs¥RENt is removed in
[ ved,in 10 vacuo to furni
P R R A RS b ONEB Rl A b sow-gpasone o
ﬂb@ﬁe@ézlﬂiWWUg\M mmﬁ}mxﬁﬂl&&%%m.153@@611528;0236(312.03 (m, 5H),
e 48204 95 399 52 DHF P A9 G 768 & Bk OF)- @
1-((1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hex-3-yl)-ethanone 15 (36.5 g,

A TR R e —
(S8a28h Ecldith @) ANDRGIMEOR! 11008 added ROWashsobiipRiBanzoic acid (77 g,
BUEERABARKNHons. The reaction mixture is stirred at rt for 36 h before it is
washed with 0.2 N aq. NaOH (1000 mL). The wash solution is extracted back with
DCM (2x300 mL). The combined organic extracts are dried over MgSQO, and the
solvent is removed in vacuo to furnish acetic acid (15,35,5R)-6,6-dimethyl-
bicyclo[3.1.0]hex-3-yl ester (37.8 g) as a pale yeliow oil. 'TH NMR (CDCly): & 4.94
(hept. J = 3.5 Hz, 1H), 2.02-1.93 (m, 5H), 1.87-1.78 (m, 2H), 1.22-1.15 (m, 2H),
0.95 (s, 3H), 0.83 (s, 3H).

d) A solution of acetic acid (1S,38,5R)~6,G-dimethyi-bicycio[&1.0]hex~3-yl ester
(37.85 g, 225 mmol) in ethanol (700 mL) is treated with 2 N aq. LiOH (700 mL).
The mixture is stirred at rt for 1 h, diluted with water (600 mL} and exiracted with
EA (2x150 mL). The combined organic extracts are dried over MgSO4 and
evaporated to give (15,35,5R)-6,6-dimethyl-bicyclo[3.1.0]hexan-3-o (23.9g)as a
pale yeliow oil. "H NMR (CDCl3): & 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 CrO; (50 g, 0.5
mol). The mixture is stired for 5 min before (18,38,5R)-6,6-dimethyl-
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DCM (2x300 mL). The combined organic extracts are dried over MgS04

Oair@%;e solvent is removed in vacuo to furnish acetic acid
(15,

gﬂéﬁéﬁs-G,S-dimethyl 20 bicyclo[3.1.0]hex-3-yl ester (37.8%3%?&%5(@7892
yellow oil. 1H NMR (CDCI3): 8 4.94 (hep?6J = 3.5 Hz, | H), 2.02-1.93 (m,
5H), 1.87-1.78 (m, 2H), 1.22-1.15 (m, 2H), 0.95 (s, 3H), 0.83 (s, 3H). d) A
solution of acetic acid (1S,3S,5R)-6,6-dimethyl-bicyclo[3.1.0]hex-3-yl ester
28ie371elS .4 Phsramarpin(étharml (708 mo)) istrdded Wittty &qcbitibued at 1t for

(208 Alhd e mixiure ?%;%%F&%ﬁéﬁé& Bug.”}éts Jath ater §% Oﬂg}w (100 mL)

and extracted with EA e combinéd organic extr

o waeneistinahtiagy o dteddogiydoliowed by sat. aq. NaHCOs solution (80

(15:13S:/R)L.0:4! o] . -3-0f (23.9-9) as ale yellow

o R e 8 R P obe St AR BRSOl removed
1irpyacHg { gxe) (6D6HS:BEonethi;Be)cle] 36 .alvexaneebpyrising pale yeliow
(86 my) 0 } Cro3.(5 5 ). mixture js
e SR B B e, o oAb 125 (m, 240,
PCAZE P 28d5/08786R 336 bicyclo[3.1.0Jhexan-3-ol (11.5 g, 0.08 mol) is

added. Stirring is continued at rt for 2.5 h. The mixture is decanted from

an oily residue, diluted with DCM (100 mL) and washed with 2 N aq. HCI
(Bx80 raLptspsweidbydalaid. ($HR003 SoMtiatis(@srsioh).iThaiseparard 20 mmol,

' is, dri S d the solvent.is removed 5 in vacuo
A B I Vo Bl Hare L & pdsigi acetate
dit- 4% SIMIR (OOl 3)T e 2sE82en6i(m, i2Ht2ekD- DA 5 (i), &.34d.-86solution of
( A O A -1 79 a.suspensign of NaH (873 mg .
g&%@p@r@%ﬁ%ﬁ%@é@%%?@% 8 %85 v%g%hzz%atlg’di a'?g’én&l?o %odioxane (5
U8k) ii$ Addade (T nesctienideixivethyl steedeat652@), B@might). The mixture is

IOk is StiryesHor ip:at It ar tjo ,
oy e oL O e LA (2418 rted with DM
diséendnd)- mipis e, sitarsadionwashed lwithivetiar 6FRdOVeraighlgSO, and

' ISt 0 o] d 1Q¢ citrig-aci lutign,(45_m i
g ol U KA IR BT PR et
@Qﬁ[%ﬁéd%@%%gﬁs@lea@% g, contains dioxane) as a dark yellow liquid. 'H

NMR (CDCly): 5 2.61 (dd, J = 7.3, 19.6 Hz, 1H), 2.34-2.20 (m, 1H), 2.01 (s, 3H),
1.72 (d, J = 8.2 HZ, 1H), 1.40-1.20 (m, 2H), 1.09 (s, 3H), 0.81 (s, 3H).

g) A mixture of the above yellow liquid (1.66 g, 10 mmol), triphenylphosphine (4.53
g, 17 mmol), CCls (6 mL) in chloroform (15 mL) is heated to 65°C for 1 h. The
mixture is concentrated and the remaining residue is stirred with pentane. The
pentane is decanted, the remaining residue is once more treated with pentane.
The pentane fractions are combined and concentrated to leave rac-(1S,5R)-2-[1-
chloro-eth-(E)-ylidene}-6,6-dimethyi-bicyclo[3.1.0lhexan-3-one (19 g as a
brownish oil. This material is used in the next step without further purification. LC-
MS: tr = 1.02 min.

rac-1-({1aS,6aR}-2-Ethyl-1,1-dimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopro-
palalpentalen-4-yl)-ethanone



10

15

20

25

evaporated to give crude racemic (1R, 2R, 5R)-2-acetyl-6,6-dimethyl-
bic cIo{S 1.0]hexan-3-one (2.45 g, contains dioxane) as a dark yellow
Pﬁ&"’ H*NMR (CDCI3): S 2.61 (dd, J = 7.3, 19.6 Hz, 1H), 284/BR3H0gR07892
1H) 2.01 (s, 3H), 1.72 (d, J =8.2 HZ, 1 BY, 1.40-1.20 (m, 2H), 1.09 (s,
3H), 0.81 (s, 3H). 20 g) A mixture of the above yellow liquid (1.66 g, 10
mmol), triphenylphosphine (4.53 g, 17 mmol), CCI4 (5 mL) in chloroform
(15 mL) is heated to 65C for 1 h. The miktse is concentrated and the
remaining residue is stirred with p {éntane is decanted, the
remaining residue is once more tre pentane. 25 The pentane
fractions are combined and concengrat leave rac-(1S,5R)-2-[I-
chloro-eth-(E)-ylidene]-6,6-dimethyl-bicyclo[3.1.0]hexan-3-one (1.9 g) as a
brownish oil. This material is used inthe next step without further
purification. LC- MS: tR = 1.02 min."30 rac-1-((1

a9, Pa)lRtisthyf- m&ammwmmi&ﬁew@myﬂm%mm@m@@ 16.1 mmol,
PAGUPOIRIGR T el anens 1O ORI NS 5 oy
(@qsw)aaeammetwwmyemgmaﬂrmmfesaxnen(a @@oﬁédtwnﬂ%pﬁﬁmé (18.5 mL.,

mL)ds treated Wlth K. t Iate 1.
e e e i A B B Ao TeEio e dig i Aetived wit
(18% m, Gl’tmslamdandﬁahtdetECBMrmgI(ﬁmﬂmmdﬂteﬂdﬁgahfb dhifact is washed
id and, extract t h | eth
RSSO ied Wi ?\%%(Slq ﬁ1 AR &%%eg E\f‘%ﬁegé(% %Qd @%{gS rgé.. 18,5R)-

The organit extract IS was rine,
s@l@@f@@h@dﬁ&té@tﬁf&éﬂmhﬁﬁ(ﬂ&ﬁ%ﬁan 3-one (2.35 g) as a brown oil. LC-

I MR R R e BB (R b e b o, 0.0 e

JiHY.8 Cﬂ@Z)Hz(rmOBHI)i)‘!ZfBQeQ 22:(M6 3t1), UHS (BAFI26HzAkh 18 (1, = 7.6
180482 (Mo 1 il 18 b ™ 4B,

b) To a solution of rac-(13,5R)-6,6-dimethyl-2-propionyl-bicyclo[3.1.0]hexan-3-one
(14.37 g, 80 mmol) in chloroform (145 mL) and CCl, (53 mL), triphenylphosphine
(41.8 g, 160 mmol) is added. The resulting solution is stirred at 60°C for 75 min
before a second portion of triphenylphosphine (4.2 g, 16 mmol) is added. Stirring
is continued at 60°C for 30 min. The solvent is evaporated and the residue is
suspended in pentane. The pentane solution is decanted from the brown oily
residue. The residue is once more treated with pentane. The combinded pentane
fractions are carefully evaporated to leave crude (1 R,58)-2-[1-chloro-propylidene}-
6,8-dimethyl-bicyclo[3.1.0Jhexan-3-one (11.0 g) as a yellow oil.

¢) To a solution of (1R,58)-2-[1-chloro-propylidene]-6,6-dimethy}-
bicyclo[3.1.0lhexan-3-one (11.0 g, 55.4 mmol) in THF (40 mL) a solution of ethyi-
2-mercaptoacetate (9.6 mL, 87.2 mmol) in a freshly prepared solution of Na (3.9 g,
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 ag. NaOH and brine.
The organic extracts are dried over Na,SO4 and the solvent is removed in vacuo.

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



‘Hz, 3H), 1.10 (s, 3H), 0.82 (s, 3H). b) To a solution of
rac-(1S,5R)-6,6-dimethyl-2-propionyl-bicyclo[3.1.0]hexan-3-one (14.37 g,

WOHHHAfth chloroform (145 mL) and CCl4 (53 mL), triphenyRSHGEBMipz 007892
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15 (41.8 g, 160 mmol) is added. The resulibhg solution is stirred at 60C for
75 min before a second portion of triphenylphosphine (4.2 g, 16 mmol) is
added. Stirring is continued at 60C for 30 min. The solvent is evaporated

3hhﬁﬂelrié$§iﬂl(|&6§ mmp§h§|eﬂiktm_ @l’mgimmﬂt@mﬁb@&{ﬂ héiorgtaréic solvent is
QM r ily residue. The residue is once more treate )
W%%%;Jaé?r%ar@ %e((aJ gom%?ﬁ%@gateéﬁ hsefﬂgfﬁf&%ﬁgﬁ?etéﬁrgmwe Is extracted twice
evdipod mﬁwk@ihaﬁeT@@gg(aaw@g@ﬂﬂsc?ﬂth@@ﬂ&e\m ” h 1_IN z;qr. LiOH and brine.
-dimethyl:bicyclo[3.1. xan-3-one ow oil. ¢) To a
IR S ST ihane QarhEaie bréciotate That formes i
bwﬁcfegﬂg@zﬁﬁmwmd@-@oﬁﬁﬁ&f %W@km@};@ﬂ@@ﬂ:}%ﬁ@&'%@% vacuum to
of ethyl- -mercaptoagetat .2 mmol) in a fres repare
o of Na. (3.9 g Ta0 TG A-4msn To b APHE Weida & S ey ro-thia-
revctimonafajreistslimedataBbexioic2 ke loBesit iy diuteskiviéh BARBR. From the
' g..NaOH and brin e organic extracts are dried over
\lil%vﬁ%]{hﬁg%o ventis é:nc \%‘di%‘%203%.%Tﬁgttgé@ﬁﬁir@ctﬁoﬁ/%@fahon of the
U0 P PO oo N Lo Cont (k) 83,00 (dd, 4 =
aq. Li mL). The mixture
?%Tlgégg éc%’ fﬂ%@%&f n%éﬁol@&%"ﬂs%%v@h’)n 1286, dafid .0 Hz, 3H),
material isHi)1€r & ¢f, @) the filtrate is extracted twice with diethyl ether.

The organic layer is extracted back with | N aqg. LiOH and brine. The agq.
extracts are acidified with aq. HCI (37%). The precipitate that formes is 5

ablideter solasihadofiithonates, BiiRyacstyyhe xarmam Arethundardighhy dro-3-thia-

KRR G rtalone-f-atbic 014D BRA In diethyl ther (420
apeibplebaf@pentalene-Mesohdiglicrdib(Byb giras)beigriIgBBEISHFIR mixture is
A N B G R A L e e g
gendioyad, 3t=1110150 11 IBHNIAMIE) i BauPse0dmo EBREE 1486 Biyanic layer is
%'é'?)al'a%éa(}’ﬂa:sﬂeg Wths*_lh &qlg\l(asoﬁ_ghgggr%, %I'r_algzd over Na,80,, and filtered.
The solvent is removed in vacuo and the crude product is purified by CC on silica
gel eluting with hexane:EA 9:1 to give rac-1-((1a8, 5aR)-2-ethyl-1,1-dimethyl-
1,1a,5,Sa~tetrahydro~3~thia~cyclopropa[a]pantaien—4-yi)—ethanone (3.7 g) as a pale
yellow oil; LC-MS: tg = 1.07 min, [M+1]" = 235.31, 'H NMR (CDCls): 3 2.98 (dd, J =
5.9, 18.8 HZ, 1H), 2.83-2.70 (m, 3H), 2.40 (s, 3H), 1.94-1.87 (m, 2H), 1.27 (&, J =
7.6 Hz, 3H), 1.12 (s, 3H), 0.71 (s, 3H).

Example 1

To a solution of (1a8,5aR)~1,1,2—trimethyi—1,1a,5,Sa~tetrahydro-3~thia-
cyclopropafalpentalene-4-carboxylic acid (Compound of Structure 1) (4.0 mg,



d) To a solution of rac-(1
aS,5aR)-2-ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro-3-thia-

WOISoBI8i4a]pentalene-4-carboxylic acid (5.9 g, 25.0 mmol) R didRA0S/007892
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ether (420 15 mL) MeLi (30 mL, 1.6 M sd@tion in diethyl ether) is added
at rt. The mixture is stirred at rt for 30 min before another portion of MeLi
(6 mL) is added. Stirring is continued at rt for | h. The mixture is poured

obudigervecd)y, TBTYENI¢ Iaysr (032pATRiel. ARSRABYNINIONBAYNARME (8.4 mg

[ ied 04, and filtered. The solvent i d
O R ARl R APt Ace e Songnetonhgnademine (3.3
h@m@é&? ?cmgmggmeaaqflf()(%aﬁxﬂaﬁ%héﬁimlﬂnb i{Sﬂ;iﬂﬁtﬁ?é@ to s(gagd )at rt for 1 h
-tetrahydro-3-this-cyclopropajajpentalen-4-yl)-ethanone (3.
e e BB Rl i e Lo Sl MR rep. RoC18,
(CHELE 296 (detibfe bifs, 1§r8disht1 R0, 8% B¥oritledf Wiler containing

.1.94:1.87 (m, 2H), 1.27 (t, J = 7.6 Hz, 3H), 1.12 (s, 3H), 0.71 (S, 3H).
gglgeé}a?ﬁﬁleam @‘P&gdﬂt%md@om@ $ives 4oRufisRbfl . 1,2-trimethyl-1,1a,5 5a-

(S bpdp-BARatbystpobpaPrantatnbydditc acid - g-methoxy-
%Cﬁtﬁg%ﬁgg%ﬁeA-camoxw|c acid (Compound of St(ucture 1) (4.0

g 108)% B8 FEPSHISRO MY igpteo LE ol TBIFOB(MD, [M+1]" =
rig20.222 mmol) and ethyl-diisopropylamine (8.4 mg, 0.065 mmol) in
DMF (0.5 mL) is added a solution of 2-methoxy-benzylamine (3.3 mg,
0.022 mmol) in DMF (0.2 mL). The mixture is allowed to stand at rt for | h
BefarapiésBubjected to purification by prep. HPLC (Water Xterra Prep.
RpC18, 5 19x5 mm, 5 gm patrticle size, ,grgdient: 20 to 95% acetonitrile in
water containing 0.5% sat. ammaonium h%/grgxige). This gives
(IaS,5aR)-1,1,2-trimethyl-1,Ia,S,@'S tet "‘“%dro-B-thia-cycIopropa[a]penta
lene-4-carboxylic acid 2-methoxy- mide (4.8 mg) as a colourless
lyophilisate. LC-MS: tR = 1.08 min, o~

(1a8,5aR)-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 sfarting from {(1aS,5aR)~1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cyclopropafalpentalene-4-carboxylic acid (Compound of Structure 1) (44 mg,
0.020 mmol) and 2,4-dimethoxy benzylamine (4.0 mg, 0.024 mmol) following the
procedure given in Example 1. LC-MS: tr = 1.08 min, [M+1]" = 372.18.

Example 3

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalajpentalene-4-
carboxylic acid 4-ethoxy-2-methoxy-benzylamide (13.3 mg) is obtained as a
colourless  lyophilisate  starting  from (1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-



342.12. 10 Example 2 H3C H3C CH3 OH (1 aS,
5aR)-1,1,2-Trimethyl-1,1

WOZHEU Y fahydro-3-thia-cyclopropala]pentalene-4- carboxyli€ GE{EP2005/007892
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2,4-dimethoxy-benzylamide (4.9 mg) is olftained as a colourless 15

lyophilisate starting from

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

byhaipy dpa{aiiteateleiprbpalbiperitalacid-(Cempeowrt of S&@ature@bmgound of

0 mm d 2,4-di oxy benzylamine (4.0 mg, 0.024 mmo _
%ﬁgvcﬁ%%éthgy pﬁ%ur@%ivéﬁﬁ%x%ﬁﬁﬁ1?‘Bé-l\ﬁs?ffi!@&vl?d@%ﬁ'mzxv~berlzyfamlne
memqnh:@ﬁe;et%ho IEigamlﬂegrl‘h%@) H%%Mg%ﬁ*@@&éc@d'drb' iettin Example 1.

sdaL 2-Tam -1.1.a,5,5a; ydro-3-
%%%ﬁpﬁoﬁa%aﬁgéﬁl%é&@ Ea#r%{g/ ic acid

4-ethoxy-2-methoxy-benzylamide (13.3 mg) is obtained as a colourless
ggg%iatg starting from (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a WO

0544 PCT/EP2005/007892 40 tetra
hydro-3-thia-cyclopropala]pentalene-4-carkoxylic acid (Compound of
Structure 1) (12.2 mg, 0.055 mmalcand 4-e$hoXy:2-methoxy-benzyla mine
hydrochloride (12.0 mg, 0.055 mmol owing the procedure given in
Example 1. LC-MS: tR =1.10 min, = 386.15. 5 Example 4 H3C

(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-th la-cyclopropalajpentalene-4-
carboxylic acid 2-methyl-benzylamide (4.5 mg) is obtained as a colourless
lyophilisate starting from (1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-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: tg = 1.09 min, [M-+1]" = 326.07.

Example §

O "N
H
D/\{/\‘OH
OH

a) To a suspension of LiAlH, (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 1t 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 ageous 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 MgS0, and



H3C ..,,1L-CH3 s ?ZI 0 H (1aS,5aR)-1,1,2-Trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4- carboxylic acid

WOoRgHEfHYftenzylamide (4.5 mg) is obtained as a colourless 1RXVGFRISHRTS92
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starting from (1aS,5aR)-1,1,2-trimethyl-1,44,5,5a-tetrahydro-3-thia
cyclopropala]pentalene-4-carboxylic acid (Compound of Structure 1) (4.0
mg, 0.018 mmol) and 2-methylbenzylamine (2.7 mg, 0.022 mmol)

fellewingtbe toraseoyra-givemon SRR dinShVSHEGILOD0) as a solid. LC-
[ ’%]+:,.3ﬁ%$7--15 xample 5 H3C H3C L-CH3'O'~-OH HOH a)Toa

slispetision df MAHMIL 817 ,‘igg:égmmol) in diethyl ether (40 mL) a

solution of 4-hydroxy-3,5-dimethylbenzonitrile (4.89 g, 33.2 mmol) in

djethyl ether (20, mL) and THE (10 mL) is added dropwise at rt. The
nf?l turd s stitreH i for%2 Zdwgéér%)ﬂﬁ &MWRE&H‘&&%&@W@WFO-MN&

C_ayefuﬁydpemﬁwbmmémaw&éﬂam{y)ica@&?&ﬁ?éwimg?5&(93%ﬂ;rﬁf%ﬁ,”efBTu (106 mg,
diluted with water (30 mL). The mixture is extracted with diethyl ether.
ﬁ%itﬁ@%%ﬁ?&ﬁ%l IR PYIRMBR IS Bhuke & Badmew lomHPBIBy(2 mL) is

2altingaCdMNHAGRH rati@tierhWANDIRES PR XS U oihy1-ohenol

ether followed by EA. The combined organic extracts are dried over

MESEF B WEreRddrobdéad e miErs glsied mup the midpsraedltowed to stand

| % ‘ s ), . | H i - 3 D, =

%\tg Iﬁ&ﬂfﬁﬁ% %oglifgt)%wﬂﬁ)ﬁf é&@?@i 13 bR Rarated by
( ,gaR)-ltfi,Z-triﬁ@‘ﬂﬁ%-l,Ia,@%%»@@ﬁéh&ar&ﬁjfﬁﬁhsf"1,1a,5,5a~’£effahydl’0~3-’€hia~
ey eRaipipRTeReAcas RNk acid 7 mhc}@r%%}WJd-)W&HRﬁl%:tg%zylamide

mg, .0.33 mmol) and ethyl-diiso(g)ro%ylamine (169 L, 0.99 mmol) iIn D
rﬁ?‘:}(?smg as a colourless oil. LC-MS: tg = 1.03 min, [M+1]" = 356.23.

c) To a solution of (1a§,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-hydroxy-3,5-dimethyl-benzylamide (8.9
mg, 0.025 mmol) in isopropanol (1 mL) is added 2 N aq. NaOH (100 pl), Nal (1
mg, 0.007 mmol) and (8)-3-chloro-propane-1,2-diol (11.1 mg, 0.1 mmol). The
reaction mixture is heated to 90°C and shaken for 8 h before it is cooled to rt.
Formic acid (0.2 mL) is added and the reaction mixture is separated by prep.
HPLC to give (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic  acid 4-((5)-2,3-dihydroxy-propoxy)-3,5-
dimethyl-benzylamide (3.7 mg) as a colourless lyophilisate. LC-MS: tr = 0.94 min,
IM+1]" = 430.27.

Example 6

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



allowed to stand at rt for 10 min. A solution of 4-am
inomethyl-2,6-dimethyl-phenol (45 mg, 0.30 mmol) in DMF (0.5 ml-) is

WhHBed 18Rt the mixture is allowed to stand at rt for 3 h. After KE 4XAMEF07892
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of formic acid (0.2 ml-) the mixture is sepdfated by 10 HPLC to afford
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopro_pa[a]pentalene-4-carboxylic acid

Aishyalrienyes] Sadiretinlbbepayldyoiolelli$209 mansyaroinuiess SARYG MS.imethy)-

tR F ' +]]+ = 356.23. ) To a solution of

A PR iR st sabonic acid 4-hydrory-

Z@zﬂdﬁmpﬂi[ﬁ}bmmym_ : Iidscaﬁkﬁmylgg; &50325 mrgooi,z Examplge_ 5, step b) alnd (R)-3-
- oxy-3,5-di -penzylamide mg, O. mmol) in isopropano

BB T RO NG (b ), RTED by o ageaure given i

(B3l fo-prapanéCABol¢ L 0. 99gnb, 1 mengh =T4ep reaction mixture is

heated to 90C and shaken for 8 h before it is cooled to rt. Formic acid

(0.2 ml-) is added and the reaction mixture is separated by prep. 20 HPLC

t&xaegied, 5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropa[a]pentalene-4-carboxyligaﬁcid '

4-((S)-2,3-dihydroxy-propoxy):3,5- dimetiny-benzylamide (3.7 mg) as a

colourless lyophilisate. LC-MS G.94 min, [M+1]+ = 430.27. 25

Example 6 H3C H30 CH3 S

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

a,5,5a-tetrahydro-3-thia-cyclogropgtalpentalene-4- carboxylic acid

4-((R)-2,3-dihydroxy-propoxy)-3,5+lime benzylamide (3.1 mg) WO

2006/010544 PCT/EP2005/007892 42 is obt@ﬁ?@@@%olourless

lyophilisate starting from (laS,5aR)-1,1,2-trimethyPH

B,)la,5}5a—te$mh’g_ldm-3-tbfa-C)(G'@S{QQRP]P?,%%@tﬁﬁﬁfP@(g[@aa%ﬂahydro~3—thiam

%t-gcy(dr%é-ﬁ, -dl%(?é%zggnz%lamide (8.9 mg, 0.025 mmol, Example 5,

& pQrBa glenen carpoxylic acid (78 mg, 0.35 mmol), TBTU (124 mg,

)

0.38 mmol) and ethyldiisopropylamine (264 nl, 1.54 mmol) in DMF (1.5 mL) is

allowed to stand at 1t 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 ul, 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-cyclopropalalpentalene-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) (1a8,5aR)-1,1,2-Trimethyi-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropala]pentalene-
4-carboxylic acid 4-((S)~2,3—dihydroxy~prop0xy)-2»methoxy—benzylaméde (5.8 mg)
is obtained as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl-
1,1 a,5,Sa«’cetrahydro~3—thia-cyciopropa[a]pentalene-4—carboxyiic acid 4-hydroxy-2-
methoxy-benzylamide (10.0 mg, 0.028 mmol) and (S)-3-chloro-propane-1,2-diol
(12.4 mg, 0.11 mmol) following the procedure given in Example 5, step ¢. LC-MS:
tr = 0.92 min, [M+1]" = 432.14; "H NMR (CDCl): 5 7.20 (d, J = 8.2 Hz, 1H), 6.49
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pERkioR

chloro-propane-1,2-diol (11.1 mg, 0.1 mmol) following the procedure given
in_5 Example 5, step c. LC-MS: tR = 0.94 min, [M+1]+= 430.27. Example
jé sl _CH3 S/0O OHO~OH OH a) A solution of CT/EP2005/007892

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetraty#iro-3-thia 10
cyclopropala]pentalene-4-carboxylic acid (78 mg, 0.35 mmol), TBTU (124
mg, 0.39 mmol) and ethyldiisopropylamine (264 .sL, 1.54 mmol) in DMF
(1% ) 353 Alevidd) 16 standdit dt702 308 UrHe ok aBs0B1lobrodl = 5.6 Hz, 1H), 4.47
4-aminometi- thovgy- I (/:3,mo0.39 ol, red starti

@Minome M%ﬁf @%4%% dgiﬁg/ ﬂo&ig’ﬁ(‘)’é‘w l@;&f}e?s, 309 3.75 (da, 4

from 4-hydroxy-2-methoxy- ben dein an

prodetiutdst HZ0idTCRAN. (98,(1988)3,1084 1z OF); 2.63heind Sot7.6 Hz, 1H), 2.35

030 i b BIAE (€0 ) S L T or MDA e o

stand for 3 h before it is separated by prep. HPLC. This yields (1

a§@ﬁ%}5}é,g},2-trimethyl-l,l
a,5,5a-tetrahydro-3-thia-cyclopropala]pentaiene-4- carboxylic acid
4-hydroxy-2-methoxy-benzylamide (’l@i t~9) as a colourless 20
lyophilisate. LC-MS: tR = 0.88min, [ 1?13: 358.13. b)
(1aS,5aR)-1,1,2-Trimethyl-1,la,55a-tetrahydro-3-thia-cyclopropala]pental
ene- 4-carboxylic acid S/ o

4-((S)-2,3-dihydroxy-propoxy)-2-methoxy-penzylamide (5.8 mg) is
obtained as a colourless lyophflisaf§ stdrting from
(laS,5aR)-1,1,2-trimethyl 25 O OH
1,1a,5,5a-tetrahydro-3-thia—cyclopropa[a]penta;n\ég::arboxylic acid

D L L O B e aponttons -
p@am@c@m m(ﬁmgéﬁlmﬁfi{ﬁpm)—ﬁﬁeﬂqaﬁyﬁﬁ@nE\ﬂfaﬂfdé (4.6 mg) is
Toadedr VR Chlss fificdie Cctathg Hom 18S 5aR)-1,1,2-trimethy-
1,1a,5,5a-tetrahydro—3—thEa-cyciopropa[a]pentaIene~4-carboxyiic acid 4-hydroxy-2-
methoxy-benzylamide (10.0 mg, 0.028 mmol, Example 7, step a) and (R)-3-chloro-
propane-1,2-diol (12.4 mg, 0.11 mmol) following the procedure given in Example
5, step ¢. LC-MS: g = 0.92 min, [M+1]" = 432.18.

Example 9

Iz

S

OH
a) A solution of (1aS,5aR)—’E,1,2—tn’methyi~“i,1a,5,5a~tetrahyciro—3—thia—
cyclopropalajpentalene-4-carboxylic acid (111 mg, 0.50 mmol), TBTU (177 mg,
0.55 mmol) and ethyl-dilsopropylamine (282 pL, 1.85 mmol) in DMF (16 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 mmof)
in DMF (1.5 mL) is added and the mixture is allowed to stand at rt for 3 h. After the



(d, J=2.3Hz, 1 H), 6.43 (dd, J = 2.3, 8.2 Hz, 1 H), 6.16 (t br, J = 5.6 Hz, 1
H), 4.47 (d, J = 5.9 Hz, 2H), 4.15-4.06 (m, 1 H), 4.05-4.00 (m, 2 H), 3.87

WOROHPOS4T5 (dd, J = 5.3, 11.1 Hz, 1 H), 2.90 (dd, J = 5.3, 1726 MEPZ#))07592
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2.69 (d,J=17.6 Hz, 1 H), 2.35 (s, 3H), 24Q9 (s br, 2H), 1.91-1.85 (m, 2H),
1.11 (s, 3H), 0.72 (s, 3H). 5 Example 8 H3C H3C CH3 H O'--C-'OH OH
(1 aS, 5aR)-1,1,2-Trimethyl-1,1 a, 5,

SadeiiahydfofSniia-eviorirpafalye wrleng s oxylic ag)
ihydroxy-propgx )-2-meth0xymﬁa#§id§g%§?n%) by ffPLC to afford

gé%?ﬁé%ﬁ"&&ﬁéﬂﬂ&@% hiicate driraRYdrend-thia-cyclopropalalpentalene-4-

(Lathbafticlatid-uimediyky1al methyl-benzylamide (86 il. LC-
5a—tetr@h drq-ma-é?(/clo ropaya]pent%Iené-z- arb%nx%/)lig %Czidco!ouriess ofl. LC

4% §d¥6>2_"y RoltBhz51aftdl (10.0 mg, 0.028 mmol, Example 7,
step a) and (R)-3-chloro- propane-1,2-diol (12.4 mg, 0.11 mmol) following

the pracedure given in Example 5, step c. LC-MS: tR = 0.92 min,

[ 1113-%.5?% .11%%1&%\@@?@'148@1ﬁ@@t@mwﬁ?émmmoiwoaam]pentalene-
selutiesoal it afuRrR) (5 124008 Frdhigc . o ;
C ci% roggga%pentalene-%%arngyqé#ﬁ%ﬁgﬁ?? ﬁg?é@%ﬁ%ﬁ&%@ge (1.9 mg) is
(%'? ﬁ%‘a, 26%.55 RAIRTIERR dioniiisaisropiaEintheB (1aSeakintly A-trimethyl-

EIM}%_,G,SMe}@h%M@QH&%@B%WMP&%&%@%@% 55)%2%0%05% A-hydroxy-3-

4-aminomethyl-2-methyl-phenol hydroch

S Ao 0 o8 S RTO MY iy peeari2-diol (10.2
theyrh092 inratIeldRinmeeabrotLare: digh MeExample 5, step c. LC-MS: tx =
0.93 min, [M+1]" = 416.25.

Example 10

OH
OH

(1aS5,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-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,Sa-tetrahydro~3-thia—cyclopropa{a]pentaEeneu4~carboxy!ic; 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: tr = 0.93 min, [M+1]" = 416.30.

Example 11
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WO 20061010544 PCT/EP2005/007892 44 addition of formic acid (0.2
mL), the mixture is separated by HPLC to afford (1 aS,5a

WOR6A 19 methyl-1,1 a, 5, 5a-tetrahydro-3-thia-cyclopropa[affe Hkepina7892

carboxylic acid 4-hydroxy-3-methyl-benzylgmide (86 mg) as a colourless

oil. LC- MS: tR = 0.99 min, [M+11+ = 342.17. 5 b)

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

ene- 4-carboxylic acid HsC

4-((S)-2,3-dihydroxy-propoxy,)=3- methMéhzylamlde (1.9 mg) is obtained

as a colourless lyophilisate stapti m (1aS,5aR)-1,1,2-trimethyl-

1,1a,5,5a-tetrahydro-3-th[a-cyéi a[ajpentalene-4-carboxylic acid

4-hydroxy-3 10 methyl-benzylamide (7.8 mg, 0,023 mmol) and

(S)-3-chloro-propane-1,2-diol (£0.2N"'m@; 0.8¢- 1‘nmo|) following the

procedure given in Example 5, steﬁ c. LCMS; tR.=_0.93 min, [M+1]+ =

416.25. Example 10 H3C H3C OH3 H o~~o?| 15 off'{1 as,

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

£5,5a ’%Etrarﬁiﬂ%‘@th|af?fycIob?é&%ﬁéﬁtél&éﬂmaihmdxymaﬁa}tetrahydro 3-thia-
) I

44 ﬁ@pﬂﬂﬂ}ﬂ@%&f@m&}&mwcﬁ?gﬁ ﬁ‘”ggbi, g‘ot rmet%lgfl YRR (177 mg,

as a colourless g/ophlllsate starting from (1aS,5a

PP B AR oﬁﬁlgbmi?;rzﬁf@@w@mpgmaﬁ%mhe -#.8arborglc iacIMF (15 mL) is

ethoxy lamide (7 0. mmol Exam
gm%ﬁ%%ﬁgc%}oﬁof%ﬁc%dam 2%.0?%’9 I %b mmc?)ByP 2 Shioro- -phenol

fovieuari ore o fd ddum @nﬁéqmmthmmeeiﬁymmopt@w@mﬁémqa 0.55 mmol)

rF?!é:T/[UE}ﬁ 005‘78)@%9%% é%ﬂalﬂwém%?eO%B/QIl%e%to stand at rt for 3 h. After the

addition of formic acid (0.2 mL), the mixture is separated by HPLC to afford
(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalens-4-
carboxylic acid 4-hydroxy-3-chloro-benzylamide (114 mg) as a colourless oil. LC-
MS: tg = 1.00 min, [M+1]" = 362.14.

by (1a$§,5aR)-1,1,2-Trimethyl-1 18,5, 5a-tetrahydro-3-thia-cyclopropajalpentalene-
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-tetrahyd ro-3-thia-cyclopropalalpentalene-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

HaC
“L-CHy
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H3C H3C ...,|~-CH3 sH O C1 O~~OH OH a) A solution of
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

WG P8pH a]pentalene-4-carboxylic acid (111 mg, 0.50 mmdi HBRY0S/067892

(177 mg, 0.55 mmol) and ethyl-diisopropgtamine (282 p,L, 1.65 mmol) in
DMF (15 mL) is 5 allowed to stand at it for 20 min. A solution of
4-aminomethyl-2-chloro-phenol hydrochloride (104 mg, 0.55 mmol) and

dﬂﬂsﬁaapf@ﬁyhff“me@?mu 6)555, ﬁfm%ﬂl"]aiﬁgg M?}(—ﬂ’lﬁiég%&!@: ﬁ@ﬁ@féf ; Wtaienen4~

t | (0] nd at, It for . er the Itlon ot rformic

%%&%ﬁ%ﬁ@@ﬁeﬁgﬁﬁgﬁé' SFROGRIPRBVE ocgffarab%g,agade (1.6 mg) is

R)Pﬂﬁinﬂdrimtw(ljldnlﬁariéss*éaigteglamﬁg@-%t?ﬁﬁn‘?\’iﬁfﬂ&?@@@@@%ﬁmmethwh
f | | - OXy-o- oro-nenzylamide mg) as a .

e P R B g POV acid 4-hydrony-3-

(ClSBalR)iladvTaEnily kgl A BBa-tetraly droampia-ty CleBrRRAIRENEL3-chioro-

- 4-carbgxylic aci . _ _
S T (%7 pa) SR mobeioding e g given in Example
dhtatapd:abG-yfodkless. fbplifligate: sfaring & am
(1aS,5aR)-1,1,2-trimethyl
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid
Exgangkg-33 chloro-benzylamide (8.3 mg, 0.023 mmol) and
(S)-3-chloro-propane-1,2-diol (10.2H5@;g, 0.092 mmol) following the
procedure given in Examplg 5, step CLLCHYIS: tR = 0.94 min, [M+1 ]+ =
436.20. 20 Example 12 H3 *H3 SCI H

a) A solution of (1a8,5aR)—1,1,2—trimethyi—'},1a,5,5a~tetrahydro—3—thia-—
cyclopropafalpentalene-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 ulL, 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-cyclopropafalpentalenc-4-
carboxylic acid 4-hydroxy-2-chloro-benzylamide (51 mg) as a colourless oil. LC-
MS: tg = 1.01 min, [M+1]" = 362.13.

by (1a8,5aR)-1,1,2-Trimethyi-1,1 a,b,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-
4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-2-chloro-benzylamide (1.6 mg) is
obtained as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-
1,1a,5,Sa-tetrahydro—?;—thEa-cyclopropa[a]pentalene~4—carboxy!ic acid 4-hydroxy-2-
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 ¢. LC-MS: iz =
0.95 min, [M+1]" = 436.19.



O~OH OH WO 2006/010544 PCT/EP2005/007892 46 (1
aS,5aR)-1,1,2-Trimethyl-1,1

WO2B0881Ed4hydro-3-thia-cyclopropala]pentalene-4- carboxyli&didP2605/007892
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4-((R)-2,3-dihydroxy-propoxy)-3-chloro-béyzylamide (1.6 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 chloro-benzylamide (8.3 mg, 0.023 mmol, Example 11, step

a% and l(@l?é -chloro- propane-1,2-diol (10.2 mg, 0.092 mmol) following the

p 3ﬁ7en in Example 5, step c. LC-MS: tR = 0.94 min, [M+1]+ =

436.19. Example 13 H3C H3C CH34;8C1 NOH O"---'OH 100H a) A

solution of (1aS,5aR)-11,2-tijmethyl-1 a%’?Sa—tetrahydro-B-thia-

cyclopropala]pentalene-4-carb cid (111 mg, 0.50 mmol), TBTU

(177 mg, 0.55 mmol) and ethy rop Ilamine (282 L, 1.65 mmol) in

DMF (15 mL) is allowed to stand at rt for PO min. A solution of

4-aminomethyl-3-chloro-phendF 15ty ride (104 mg, 0.55 mmol)

and ethyl-diisopropylamine (94 L, 055 dWS 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 C to afford (1

a@%%lﬁﬁﬁﬂ)ﬂﬁﬁﬂéiﬁ&ﬂ@}’i“ ,18,5,5a-tetrahydro-3-thia-cyclopropala)pentalene-4-
0 -B-thia- A ] o ) % % :

RIS 00 0 SO N 015 ma) i

tRENSH A, Wﬁﬂlpuglggg_ igophilisate starting from (1a8,5aR)-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 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: tg = 0.95 min, [M+1]" = 436.17.

Example 15

N
H/\©\
O/"\/\O

H

on H

a}) A solution of (1aS5,5aR)-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 ul, 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 pi., 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: tg = 0.96 min, [M+1]" =
328.17.
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b)

(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia- cyclopr%pa[a]pental
T/EP2005/007892

4-((S)-2,3-dihydroxy-propoxy)-2-chloro-bézylamide (1.6 mg) is obtained
as a colourless lyophilisate starting from (1aS,5aR)-1,1,2-trimethyl 25
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid
4-hydroxy-2- chloro-benzylamide (8.3 mg, 0.023 mmol) and

e e A B (N S bt gnalelpentatene-
44630000 2008104 QMR BERDOSID0PEST) b2 nzyamide X2 H36y) is obtained

H
S AR SR RN 1105
4@@@hx®mwaw¢amopmeapammmmmmi(& adioghiByaRIRipBEnzylamide

KRR R LR g, 0062 o

Vg thechlonsbeiezglvenide E33me 6,098 pronblCBi8mple o3 siem, [M+1]" =
@@@_Qélﬁ) -3-chloro- propane-1,2-diol (10.2 mg, 0.092 mmol) following the
procedure given in Example 10 5, step c. LC-MS: tR = 0.95 min, [M+1 ]+
=436.17. Example 15 H3C H3C ..... H3 H OH H a) A solution of
(@%m-%l,z-trimethyl-l,1a,5,5a—tetrahydro-3-thia— 15
cyclopropa[a]pentalene-4-carboxyli% %cid (111 mg, 0.50 mmol), TBTU

(177 mg, 3
H3C -"’“&EL/‘CHS
S 7
o~ "N
L
O/Y\OH

OH

(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalajpentalene-4-
carboxylic acid 4-({R)-2,3-dihydroxy-propoxy)-benzylamide (2.4 mg) is obtained as
a colowless lyophilisate starting from ( 188,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalalpentalene-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 Exampie 5, step c.
LC-MS: tg = 0.80 min, [M+1]" = 402.20.

Example 17

H3C13/
H3C _..‘“‘\;5 CHB

S A

O N

To a solution of (1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic  acid 4-hydroxy-3,5-dimethyl-benzylamide
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0.55 mmol) and ethyl-diisopropylamine (282 L, 1.65 mmol) in DMF (15
mL) is allowed to stand at rt for 20 min. A solution of

WO 206{P8HEthyl-phenol hydrochloride (88 mg, 0.55 mmol) an§CT/EP2005/007892

ethyl-diisopropylamine (94 L, 0.55 mmol)4¥ DMF (1.5 mL) is added and

the mixture is allowed to stand at rt for 3 h. After the addition of 20 formic

acid (0.2 mL), the mixture is separated by HPLC to afford

(i&@%&!ﬂ, )8 B mg, 0.025 mmol) in isopropanot (1 mL) is added 2 N aq. NaOH (100

' dro-3+thia-cycl lene-4-carboxyli
S T O I W S eea Lvigaraed mmol). The
8rgaqﬂm [Méiye_is 328atdd \OIROOGALOSHA G THEB2A0S4ANEBA2s 4 oled to 1t
(%é:’ér,@gR"i‘?_jﬁ1?83#5‘1%’[&%-??‘1‘*&?%,@Qﬂ&%&@?&fﬁ?{hiH‘-ES'erépi%p%ﬁaﬁ:saFﬁm by prep.
eHELE carboitylic acirive ((S)-2;BaSiBedpxy REopmEitenzyRese (drhnydro-3-thia-

' | colourless lygphilisate starting_from
e B TR T TMIRT B o v ethony)-3,5-dimetiyl.
ropapliestitel ¢he-aac. esoxytidaaiesk Hydponishenayimise t{ =518, min, [M+1]* =
04@%$2g1_mol) 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: tR = 0.91 min,
[M+1]+ 402.25. 10 Example 16 H3C H3C CH3 SH O~~pH OH (1 aS,
= e2,-"§rimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid
4-((R)—2,3-dihydroxy-propoxy)—benzyllaﬁ‘li%ﬁ (2.4 mg) is obtained as a
colourless lyophilisate startihg@rom «aLS ar)-1,1,2-trimethyl-1,1a,5,5a
15 tetra hydro-3-thia-cyclopropa ’alene-4-carboxy|ic acid
4-hydroxy-2-chloro- benzylamidie £7- mg,2:023 mmol, Example 15, step
a) and (R)-3-chloro-propane- 1,2 dioI/Qi)(.Z:rln\g, 0.092 mmol) following the

procedure given in Example 5,%te¢l’c.

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 agq. NaOH (70 mL) is added
BOC-anhydride (8.7 g, 39.8 mmmol). The mixture is stirred at rt for 2 h before
further BOC-anhydride (5.8 g, 26.5 mmol) 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. HCl and extracted with DCM (3x200 mL).
These second organic extracts are combined, dried over Na,S0,, fillered and
evaporated to give (4-hydroxy-2-methoxy-benzyl)-carbamic acid tert-butyl ester
(2.9 g) as a beige solid. LC-MS: t; = 1.20 min, [M+11" = 254.08; "H NMR {Dg~
DMSO): § 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).



LC-MS: tR = 0.90 min, [M+1]+ = 402.20. 20 Example 17 H3C H3C CH3 O
H 11 OH To a solution of

WO Ga8/8HR441 1, 2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- PCT/EP2005/007892
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cyclopropala]pentalene-4-carboxylic aci§0
4-hydroxy-3,5-dimethyl-benzylamide WO 2006/010544

PCT/EP2005/007892 49 (100 mg) (8.9 mg, 0.025 mmol) in isopropanol (1

L & addisted MclgtidaOH(EBOd toxNaliikthox(-BeR2INeArBakic acid tert-butyl

- t : 0.1 ). Th ' ixture is heated t
G e Sy B T anal (] TP Lh o D .16 mL) e
added arwﬂfmemrmiﬂ(:@m?rall'@ ssbnéar?ﬁ?@b?y mte@gétﬁwﬁﬁw e (b heated to
wk r -tetr ro-3-th ia-
%%g%@) gﬁg’f%’gﬁié@&ﬁ@a% %@Hééa‘%oco&eg % rt and subjected to prep. HPLC
g e Bapi) dbonjsielt e lotss o
F1 2&%%@@&3’}@0&8 ngo-?-" gﬁﬁ&”ﬁ)ﬂ%’%’é&@ﬁi&r‘f)&f’ i, (1] = 298,07

4-aminomethyl-3-methoxy-phenol (5.0 g, 26.5 mmol, prepared starting

(o] 2 Wi - -benzaldehyde inanal to literature 15
o B A o TOR b S ipeei fort-buty
erand 19, A oup, Q. 26971Med)iintraetbdvalti{ 1310 ARG (D! RenIN R 468tic acid (1

rm_l )fﬁ@cﬁg@p - ' 7 9, 39.8 mmmal). The mixture is stirred )
at ?t for2h &fggﬁfurtﬁe%ﬁe%%%h% ri%WgY§ay%B%g§hﬁqg%dw residue is
dispaivgisinchithagd KerQig (imiahdrahethenpbfi®s oh B RRBYESHe, 80°C for 4
H51h 8 RBRBMRoL S xture is, 20 stirred min. The

organilc solvent is rerr?g\?é?(?tlrg €§c%9§%%§92%?ﬁi %o‘%ﬁ’%‘gﬁhe organic exiracts are
combined, dried over Na,SOy, filtered and evaporated to give 2-(4-aminomethyl-3-
methoxy-phenoxy)-ethanol (6.4 mg) as a beige oil. LC-MS$: tr = 0.58 min, [M+1]" =

198.11.

d) A solution of (1aS,58R)—1,1,2—trimethyl—1,1a,5,5a-tetrahydrow3—thia—
cyclopropalalpentalene-4-carboxylic acid (7.8 mg, 0.035 mmol), TBTU (11.2 mg,
0.035 mmol) and ethyl-diisopropylamine (18.0 pL, 0.105 mmol) in DMF (1 mL) is
aliowed to stand at rt for 30 min. The solution is 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 (1a8,5aR)-
1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3~thia-cyciopropa[a]pentaiene-&carboxyiic
acid 4-(2-hydroxy-ethoxy)-2-methoxy-benzylamide (76 mg) as a colourless
lyophilisate. LC-MS: tg = 0.98 min, [M+1]* = 402.16.

Example 19
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is diluted with 2 N aq. NaOH and extracted with DCM. The aqg. phase is
neutralised to pH 7 by adding 1 N ag. HCI and extracted with DCM (3x200

WOIPYS/OEARe second organic extracts are combined, dried overE4392/007892

filtered and evaporated to give (4-hydroxXyt2-methoxy-benzyl)-carbamic
acid tert-butyl ester 25 (2.9 g) as a beige solid. LC-MS: tR = 1.20 min,
[M+1]+ = 254.08; 1H NMR (D6- DMSO): 5 9.24 (s, 1 H), 6.95-6.85 (m,

BRI I 22 BriiethlyIH), 16 Zookite iy fo-B-Shibkly S dgabipialens-4-

Hz, 2H),.3.69 (s, 0 1.37 (s, 9H). WO.2006/010544 .
SEr B Bl AR S o e ey lamide (19 mg) is obtained
(dshyairosjoBriasshdywisli:-Catbdimic Aeithte(traBIBuR el (228 Mehy i1 12 5 5a

.09 1).in 2- | (1 ml: d,2 N ag. NaOH (0.15 ml-) i dd
N B B e NGl o A il Kbt y-3-methy -
S0 atasiiee Br Bi, T2 Sninie! jSroniels @/ tstan sybie¢tedb iR hanol (11.5

HPL rificati ive . .

% 90 LT i prmemoyhe- v EAEmare Shgioner C-MS: te =
(QA.G3 mig) Hd-ei¢ooGBEsa7Il. LC-MS: tR = 0.85 min, [M+1]+ = 298.07. ¢)
The above [4-(2-hydroxy-ethoxy)-2-methoxy-benzyl]-carbamic acid
tert-butyl ester (10.3 mg, 0.35 mmol) is treated with 37% ag. HCI (0.1 ml-)
dnchaoelic2did (1 10 mL) for 1.5 h at rt. The solvents are removed by
lyophilisation. The residue is dissolvgd-in 2 N ag. NaOH (1 ml-) and
ethanol (0.25 ml-) and heated fo 80C ft@nCth. The mixture is cooled to rt
and extracted twice with EA. anic extracts are combined, dried
over Na2S04, filtered and eva to give 2-(4-aminomethyl-3-
methoxy-phenoxy)-ethanol (6.4 mig) as a beige oil, LC-MS: tR = 0.58 min,
[M+1]+ _ 15198.11. d) A solut Cl

(laS,SaR)-l,1,2-trimethyl-1,Ia,5,5a¥ﬂe?¥@m3- hia-g

cyclopropala]pentalene-4-carboxylic acid (7,8 fhg, 0.035 mmol), TBTU

(152,5203) 0. 033-Timedt fayid ﬂbﬁidﬁﬁfﬁif@ﬁylﬂﬁiﬂﬂ%m@é}&o?@%[ﬁ]ﬁ@{)ﬁaiene#—

in %\(A’Fi'l mL?gsﬁr%%LIOEed t%ﬁian&( t rtHfor 30 min. The solutionis .

SR e R SR -G RBFHRIBIGB.A i, g obtained

asna) antbthnkseixiyop feisidwestsotisiarithat rt(fMSL,%ET)‘lT{ﬁI]'QWﬁﬂ&hyM .1a,5,5a-
,1,2-trimethyl-1,1

O R o B e e b ool 4-hycroxy-3-chioro-

benzylamide (8.3 mg, 0.023 mmol, Example 11, step a) and 2-bromoethanol (11.5

mg, 0.092 mmol) following the procedure given in Example 5, step c. LC-MS: tg =
1.00 min, [M+1]" = 406.24.

Example 21

Cl

o~ "N
H O/\/OH

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,53-tetrahydro~3-—thia~cyc§opropa[a]pentaIene-4»

carboxylic acid 4-(2-hydroxy-ethoxy)-2-chloro-benzytamide (1.3 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  4-hydroxy-2-chloro-
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acid 4-(2-hyd roxy-eth oxy)-2-methoxy-benzyl amid e (7.6 mg) as a
colourless 25 lyophilisate. LC-MS: tR = 0.98 min, [M+1]+ = 402.16.

WORWMMNEH9 H3C H3C .I-CH3 S 0 H O~~OH WO 2006/010344/EP2005/607892

PCT/EP2005/007892 51 (1 aS,5aR)-1,152Trimethyl-1,1

a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid

4-(2-hydroxy-ethoxy)-3-methyl-benzylamide (1.9 mg) is obtained as a

doaylessite (hilisatg, 9086gximol, (Fa&@flﬁwg; Qéﬁ@?%’%‘ﬂﬁr@rﬁ@ethanol (11.5
t -3-thiascyclopropalalpentalene-4-carboxylic aci

O S o & e b I, b MS: b =

d).@hdrnpbmoEthat@s (8.5 mg, 0.092 mmol) following the procedure

given in Example 5, step c. LC-MS: tR = 0.99 min, [M+1]i = 386.27.

Example 20 H3C H3C CH3 SVC CIN10OHiOOH (1

&8l 222-Trimethyl-1,1

a,5,5a-tetrahydro-3-thia-cyclopropa| leentalene-4- carboxylic acid

4-(2-hydroxy-ethoxy)-3-chloro-benzylamide,(1.2 mg) is obtained as a

colourless lyophilisate startiﬁéjC omAfaS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalalpenialene-4-carboxylic acid
4-hydroxy-3-chloro 15 benzylamide (8.3 mg, 0.023 mmol, Example 11,

step a) and _2-bro_moethano| (%%\mmol) foIIowir_mg the
26()6(:.gjferexglr\r/‘%?elgfxample 5, stepHc. OtB\/&QO min, [M+1]+
(1aS,5aR)-1,1,2-Trimethyl-1, 1 a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-
carboxylic acid 4-(2-hydroxy-ethoxy)-benzylamide (2.2 mg) is obtained as a
colourless  lyophilisate  starting  from (1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalajpentalene-4-carboxylic acid 4-hydroxy-benzylamide
(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 ¢. LC-MS: {r = 0.96 min,
[M+171" = 372.20.

Example 23

07 "N
H
O/YOH

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalajpentalene-4-
carboxylic acid 4—((R/S)~2-hydroxynpropoxy)-S,5-démethyl-benzylamide (5.7 mg) is
obtained as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro~3~thiawcyciopropa[a]pentaiene~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]" = 414.28.



H3C H3CI-CH3 SCI ON 20 H OH (1 aS,5aR)-1,1,2-Trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4- carboxylic acid

WO 2¥4{0Hrdty-ethoxy)-2-chloro-benzylamide (1.3 mg) is obtainBEAEP205/007892
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colourless lyophilisate starting from (laS,%®R)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid
4-hydroxy-2-chloro WO 2006/010544 PCT/EP2005/007892 52
bé&xayiguhed®4(8.3 mg, 0.023 mmol, Example 13, step a) and
2-bromoethanol (11.5 mg, 0.092 mrr}_({)l()ﬁ following the procedure given in
Example 5, step c. LC-MS: tR = 1.01 @@[M+l]+ = 406.18. 5 Example
22 H3C H3C ,L-CH3 O H 0 BH (14$, 5aR)-1,1,2-Trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropa[ajpentalene-4- carboxylic acid
4-(2-hydroxy-ethoxy)-benzylamid&’(2.2 mgdis obtained as a colourless
lyophilisate starting from (1aS,5aR):14.2-tfqethyl-1,1a,5,5a 10
tetrahydro-3-thia-cyclopropala]penta ;@; rboxylic gacid
4-hydroxy-benzylamide (7.5 mg, 0.023 mnfol, iéTrLﬁ e 15, step a) and
2-bromoethanol (11.5 mg, 0.092 mmol) following the procedure given in
Exar{ipie)3 - Gteproira®mByitR-metB6xyinh dhvbidtptcbéh 28 ol SExaieed starting
25133?]1’?’%—'é':;u)ﬁ%Ll:rh%li_'rlﬁri%—methoxy-phenOE and (rac)-1-bromo-propan-2-ol in analogy
to the procedures given in Example 18, steps a to c. LC-MS: tg = 0.66 min, [M+1]"

=212.13.

b) A solution of (1aS,5aR)—1,1,2-trimethylm1,1a,5,5a—tetrahydro-3-thiam
cyclopropalalpentalene-4-carboxylic acid (9.6 mg, 0.043 mmol), TBTU (13.8 mg,
0.043 mmol) and ethyl-diilsopropylamine (22 ul, 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 (1a5,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclo propalalpentalene-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 (CDCl3): 8 7.20 (d, J = 8.2 Hz,
1H), 6.50 (d, J = 2.3 Hz, 1H), 6.44 (d, J = 8.2 Hz, 1H), 6.15 {tbr,J =53 Hz, 1H),
4.47 (d, J = 6.9 Hz, 2H), 3.93 (dd, J = 2.9, 11.1 Hz, 1H), 3.87 (s, 3H), 3.82-3.72
(m, tH), 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

S
H

HeGC
Gt
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O N ~HOH (1 aS,5aR)-1,1,2-Trimethyl-1,1
a,5,5ba- tetrahydro -3-thia-cyclopropala]pentalene-4- carboxylic acid

WO@?@Q’/@)’- 4hydroxy-propoxy)-3,5-dimethyl-benzylamide (5.7 R§J{&F2005/007892

obtained as a colourless lyophilisate startidg from
(1aS,5aR)-1,1,2-trimethyl 20
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid

4+58r6aR) aamm“mmﬁbﬁnzwamlae (8@@@%@@&@&@ plgPentalene-4-

2-0l (13.9 following th
;%%Pb%‘ rggg%en in E@g{rrgl & @{@%}éygo { m%Rme )nfy[%gﬁe '(% 7. mg) is
40426 G20 0600305 R@é’tEE’t&@mﬁgO%BQZ@S SR 24riRSGhyl-1,1a,5,5a-

.ONO
?gﬁ: %ﬁ#ﬁam k'%ﬂﬁ RAIRIRG NG R RIBREAIS - oFsiBre dapdroxy-3-methyl-
sceniridafnite 4720 ingrretR8-8amethExypipénd, andp a) and {rac)-1-bromo-propan-

( pr -2-0] | logy 5,10 edures given in

S e 082 P TR o W Rohireginia ovh o Exemppte 5. step .
IlriibB: ok (-'iégJBa[Fﬁ}hlLMﬂl}* imethglag1a,5,5a-tetrahydro-3-thia-
cyclopropa[a]pentalene-4-carboxylic acid (9.6 mg, 0.043 mmol), TBTU

(13.8 mg, 10 0.043 mmol) and ethyl-diisopropylamine (22 L, 0.129 mmol)
iFoWRie #8-) is allowed to stand at it for 30 min. The solution is added to
(rac)-1-(4-aminomethyl- 3-methoxy- @h@noxy) propan-2-ol (9.1 mg, 0.043

mmol) and the mixture is all d to st@n@@t it for 1 h. The mixture is

separated by prep. HPLC to & S,5aR)- 1,1,2-trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cycloproga ntalene-4-carboxylic 15 acid
4-((R/S)-2-hydroxy-propoxy)-2-m thoxy benzylamide (7.6 mg) as a

colourless oil. LC-MS: tR = 0.

l402 16; '"H NMR (CDCI3):
S7.20 (d, J = 8.2 Hz, 1H)650(dt—IJ— H), 544 (d, J=8.2Hz, 1
H), 6.16 (t br, J = 5.3 Hz, 1 H),

(1as,5aR)-1,1,2-Trimethyi-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 4—((R/S)—2-hydroxy~propoxy)-3—chloro~benzyiamide (1.0 mg) is
obtained as a colourless resin starting from (1a5,5aR)-1,1,2-frimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalajpentalene-4-carboxylic  acid 4-hydroxy-3-chloro-
benzylamide (8.3 mg, 0.023 mmol, Example 11, 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: tg = 1.02 min, [M+1]" = 420.22.

Example 27
HEC‘/
HaC, ¥ CH
S
7 cl
0 N
H

O/YOH
(1a5,5aR)-1,1,2-Trimethyl-1, 1 a,9,5a-tetrahydro-3-thia-cyclopropajajpentalene-4-

carboxylic acid 4~((R/S)—2-hydroxywpropoxy)fz—chioro—benzyiamide (1.1 mg) is
obtained as a colourless resin starting from (1aS,5aR)~1,1,2-trimethyl-1,1a,5,5a-
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4.47 (d, J = 5.9 Hz, 2H), 3.93 (dd, J = 2.9, 11.1 Hz, 1 H), 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,
W( 3046/03084t (5 3H), 20 1.92-1.85 (m, 2H), 1.30 (d, J = 6.4 HzPELFPRPF/007892
(s, 3H), 0.72 (s, 3H). Example 25 H3C H3& LCH3 H/ O” OH WO
2006/010544 PCT/EP2005/007892 54 (1 aS,5a R)-1,1,2-Trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid
Mﬁlwﬁmdmwmmm%}mm&ms @%Rwﬁiﬂ?d;yﬁw rﬁﬁ?ﬁislﬂ%ﬁ%m%y—znchtom—
syresin.star 0 : -1.1,2-trimethyl-1,1a,5,5a-
?get}g y%-&rftrgi%e'-%&f pr@%%g]r%ﬁﬁén%%- gllﬁmﬁic %%’lé/ g) and (rac)-1-bromo-
&Wt}x&?hﬁ&tﬁllmme@lﬂﬂﬁmmm Yﬁéﬂﬂg\(iﬁ%ﬂgﬁ’;nm?siﬁf%?@%ﬂthﬁ@xample 5,
romo. - 2 ¢ : mmol) following the
ﬁ@e%‘u%?g%ﬁn%k@r%ﬁ%@ééﬁ“ E%Q\/? “tR = 1.02 min, [M+1]+ =
400.28. Example 26 H3C H3CICH3 ClI OHI/0yOH 10 (1
é.éBZ-Trimethyl-l,l
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid
4-((R/S)-2-hydroxy-propoxy)-3-chlor lamide (1.0 mg) is obtained
as a colourless resin startingiffom (la8t5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala] @@ e-4-carboxylic acid
4-hydroxy-3-chloro 15 benzylamig€ (8.3 mg, 0.023 mmol, Example 11,
step b) and (rac)-1-bromo- propan-2-al (12.8 mg, 0.092 mmol) following
the procedure given in Exampl€'5, l'jéltep -MS: tR = 1.02 min, [M+1]+
= 420.22. Example 27 O/YOH

(1as,5aR)-1,1,2-Trimethyl-1 .1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-benzylamide (1.88 mg) is obtained as
a colourless resin starting from ('!aS,SaRM,1,2~trimethyi~1,1a,5,5a-tetrahydfo—3~
thia-cyclopropalalpentalene-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: ig = 0.99 min,
[M+1]" = 386.25.

Example 29

O "N
H
0 "0k

(1aS,5aR)-1,1,2-Trimethyl-1,1a, 3,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-

carboxylic acid 4~(3-hydroxy-propoxy)-3,5-dimethyl-benzylamide (5.0 mg) is
obtained as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyl-
1, 1a,5,5a—tetrahydro-3-thia-cyc!opropa[a]pentaIene~4-carboxylic acid 4-hydroxy-
3,5-dimethyl-benzylamide (8.9 mg, 0.025 mmol, Example 5, step b) and 3-bromeo-



10

15

20

H3C ~ CiH3 H3C CIOH"/OH 20 (1 aS,5aR)-1,1,2-Trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid

WO@??Q%‘P?"hydroxy propoxy)-2-chloro-benzylamide (1.1 mg) iBCEHBIARI007892

as a colourless resin starting from (1aS,58R)-1,1,2-trimethyl-1,1a,5,5a
WO 2006/010544 PCT/EP2005/007892 55 tetra hyd ro-3-th ia-cyclop
ropala]pentalene-4-ca rboxylic acid 4-hydroxy-2-chloro- benzylamide (8.3
mm@ﬁﬁB(mmﬁxaﬂpiﬂrﬁ&)ﬁﬁ@h)@dqéqﬁbééa%@@éﬁnﬁ%%a%pfe 5, step c.
(&%gﬂﬁg 0. O?%énmol)éwllo?fm Jj%g ocedure given in Example 5, step
§ 04'thi 1'_|' :13. 5 Example 28 H3C H3C OH3
O H 1 OOH (1 aS,5a R)-1,1,2-Trimethyl-1,1 a, 5,
i:a-tetrap%/%o-3-thin-cyc|opropa[a]pentalene-4- carboxylic acid
-2-nydroxy-propoxy)- benzylamide (1.86 mg) is obtained as 10 a

colourless resin starting from
(1a$ 5aR)-1,1,2-trimethyl- 1}, 5 53 té_rrgth&”fdro 3

mg, 0.023 mmol, Example 153-step D) arag/(rac) -1- bromo -propan-2-ol

(12.8 mg, 0.092 mmol) following the pro¢cedure given in Example 5, step

c. LC-MS: tR = 0.99 min, [M+I]+ 35 Example 29 H3C

a) 3-(4-Aminomethyl-3-methoxy-phenoxy)-propan-1-ol is prepared starting from 4-
aminomethyl-3-methoxy-phenol and  1-bromo-propanol in analogy to the

procedures given in Example 18, steps a to ¢. LC-MS: 1 = 0.67 min, [M+1]" =
212.186.

by A  solution of (1a8,5aR)—1,1,2-trimethyi—1,1a,5,Sa—tetrahydro-?;—thia~
cyclopropala]pentalene-4-carboxylic acid (8.2 mg, 0.037 mmol), TBTU (11.9 mg,
0.037 mmol) and ethyl-diisopropylamine (19 pl., 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 (1a8,5aR)-
1,1, 2-trimethyi-1, 1a,5,Sa—tetrahydro~3~thia~cycl0propa[a]pentalene—4~carboxy!ic
acid 4-(3-hydroxy-propoxy)-2-methoxy-benzylamide (6.5 mg) as a colourless
lyophilisate. LC-MS: tg = 1.01 min, [M+1]* = 416.12.

Example 31

HsC
CHs

(1a8,5aR)-1,1,2-Trimethyl-1,1a,5 5a-tetrahyd ro-3-thia-cyclopropalajpentalens-4-

N
H

carboxylic acid 4-(3-hydroxy-propoxy)-3-methyl-benzylamide (1.2 mg) is obtained



H3C L-CH3 s H O---~OH (1 aS, 5aR)-1,1, 2-Trimethyl-1,1 a, 5,
5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid

WOV Irdxy-propoxy)-3,5-dimethyl-benzylamide (5.0 mg) is PO GERAKEG07892
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as a colourless lyophilisate starting from @&AS,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,
mm@ndrmmommmgmaa@m%8;55/&?2&051@%%;561ra esdgbirahydro-

foII in ce le 5, step c.
RN e A TR AL o nS ot fnayiamide
H7H BnQ~0-0813 aBrth- Emmheﬂaydsﬁmeﬁmw wﬂm@mgaﬁarlqu% mg, 0.092
?Rgre{doﬁ%vtm Hom 4- a |pomete etho henol an

o-propario ﬁgﬁ%‘%g;‘/ B Hhe %IHBC &(EFB FIRERanfpiM$s tr = 1.02 min,
s{fdmﬁ]a 0400.25MS: tR = 0.67 min, [M+1]+ _ 212 16. 10 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
Exmmwpde 2037 mmol) and ethyl-diisopropylamine (19 L, 0.111 mmol) in
DMF (1 ml-)is allowed to stand at g for 30 min. The solution is added to
1-(4-aminomethyl-3 15 methoxy phenpxybiﬂoropanol (7.8 mg, 0.037 mmol)
and the mixture is allowed 8 stapdaf rt for 1 h. The mixture is separated
by prep. HPLC to afford (IaS, R

H
07 ™" 0H
(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 4-(3-hydroxy-propoxy)-3-chioro-benzylamide (0.7 mg) is obtained
as a colourless resin starting from (1a3,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropalalpentalene-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 ¢. LG-MS: tg = 1.02 min,
[M+1]" = 420.22.

Example 33
HSC\/
HC o CHg
S
7 cl
O N
H

o7 ~"0H
(1aS8,5aR)-1,1,2-Trimethyl-1,1 a,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 (TaS,SaR)-'l,1,2~trimethyl-1,Ta,S,Sa—tetrahydro—

3-thia-cyclopropalajpentalene-4-carboxylic acid 4-hydroxy-2-chloro-penzylamide
(8.3 mg, 0.023 mmol, Example 13, step b) and 1-bromo-propanol (12.8 mg, 0.092
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1,1,2-trimethyl-1,1 a,5,
5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid

WORIBANBREKY-propoxy)-2-methoxy-benzylamide (6.5 mg) as aPEGIARNIeET007892

lyophilisate. LC-MS: tR = 1.01 min, [M+158=416.12. 20 Example 31 H3C
H3C OH3 .SOHJ/O"/~OH (1aS,5aR)-1,1,2-Trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid
4r(@ty dotimyFpigp plosyprddvetingl-Hiesayiamidaipid Botisobtaitei¥V e, = 1.03 min
iﬁpﬁ{ 1___()2%6 T/EP2005/007892 57 as a colourless resin starting from
ag, aR)-1,1Z2-trimethyl-1,1a,5,5a-tetrahydro-
3-thia-cyclopropaa]pentalene-4-carboxylic acid
%—Qxdrg%-fémethyl-benzylamide (7.9 mg, 0.023 mmol, Example 9, step
b an'_B -bromo-propanol (12.8 mg, 0.092 mmol) following the procedure
given in Example 5, step c. LC-MS##& = 1.02 min, 5 [M+1] = 400.25.
Example 32 H3C CH3 H3@8 Cl Q..\lgr@!jhOH (1 as,
5aR)-1,1,2-Trimethyl-1,1 ==
a,5,5a-tetrahydro-3-thia-cyclog pentalene-4- 10 carboxylic acid
4-(3-hydroxy-propoxy)-3-chloro-benzylamide (0.7 mg) is obtained as a
colourless resin starting from O /(r/\

N
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,§3—tefi<ahy[dr(9/\/\OH
(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalajpentalene-4-
carboxylic acid 4-(3-hydroxy-propoxy)-benzylamide (0.9 mg) is oblained as a
colourless resin starting from (1a§,5aR)-1,1,2-trimethyi-1,1a,5, 5a-tetrahydro-3-
thia-cyclopropalapentalene-4-carboxylic acid 4-hydroxy-benzylamide (7.5 mg,
0.023 mmol, Example 15, step b) and 1-bromo-propanol (12.8 mg, 0.092 mmol)

following the procedure given in Example 5, step ¢. LC-MS: tr = 0.99 min, [M+1]" =
386.30.

r

e

Example 35

(1aS,5aR)-1,1,2-Trimethyl-1,1a, 5,5a-tetrahydro-3-thia-cyclopropajalpentalene-4-
carboxylic acid 4-(2-fluoro-ethoxy)-3,5-dimethyl-benzylamide (4.6 mg) is obtained
as a colourless lyophilisate starting from (1 aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalajpentalene-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: tr = 1.10 min, [M+1]" = 402.24.

Example 36



3-thia-cyclopropa[a]pentalene-4-carboxylic acid
4-hydroxy-3-chloro-benzylamide (8.3 mg, 0.023 mmol, Example 11, step

WA PHtomo-propanol (12.8 mg, 0.092 mmol) following thB(HEEaHves 7892
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given in Example 5, step c. LC-MS: tR = £82 min, 15 [M+1]+ = 420.22.
Example 33 H3C H3C CH3 .SCI NHIO--~OH (1
aS,5aR)-1,1,2-Trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropalajfientalene-4- 20 carboxylic acid
4-(3-hydroxy-propoxy)-2-chIo;g@enzyla%rﬁﬁ@ﬁ(OA mg) is obtained as a
colourless resin starting from s )
(1aS,5aR)-1,1,2-trimethyl-1,1a, ahy&l;a-

cid

3-thin-cyclopropala]pentalene-4-carboxylic

4-hydroxy-2-chloro-benzylamided({8.83'mg

b) and 1-bromo-propanol (12.8 mg, 3’09 at A

PCT/EP2005/007892 58 mmol) following the procedure given in Example

52ktefrd A iounie-ethoxy p2-methomebprzyl apptamiampEd4 tIGHHEC ester s
BpS & Nsi¥irtin L A% BHmeIV: .

acf!g,Spa-tetrahyd rog-ﬁﬁ%ﬁlﬁ@aﬁ[gﬁgn%@%? %A}r%%?(%cagg d 1-bromo-2-fluoro-

45830 RFIBIRPHLS U REGRAAINE @V i) FxebiainctBastep cotoutleskC-MS: ty =

r@gﬂrﬁﬂﬁimﬂﬂmz(mﬁ@?)-l,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-

b) The above [4-(2-fluoro-ethoxy)-2-methoxy-benzyl]-carbamic acid tert-butyl ester
(9.9 mg, 0.33 mmol) is treated with 37% aq. 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 hydrochioride (7.8 mg) as a beige resin. L.C-MS:
tr = 0.73 min, {M+1]" = 200.04.

¢) (1a8,5aR)-1,1,2-Trimethyl-1,1a,5 5a-tetrahydro-3-th ia-cyclopropalajpentalene-
4-carboxylic acid 4-(2-fluoro-ethoxy)-2-methoxy-benzylamide (7.3 mg) is obtained
as a colourless lyophilisate starting from (1a8,5aR)-1,1,2-trimethyi-1,1a,5,5a-
tetrahydro-3-thia-cyclopropalalpentalene-4-carboxylic acid (7.3 mg, 0.033 mmol)
and  4-(2-fluoro-ethoxy)-2-methoxy-benzylamine hydrochloride (7.8 mg, 0.033
mrmol) following the procedure given in Example 18 step d. LC-MS: 1 = 1.08 min,
[M+17" = 404.18.

Example 37
sC&/
HaC o s
S
7 cl
07 "N
H F
O,/\/

(1aS,5aR)-1,1,2-Trimethyi-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-
carboxylic acid 2-chloro-4-(2-fluoro-ethoxy)-benzylamide (0.3 mg) is obtained as a



10

15

20

thia-cyclopropala]pentalene-4-carboxylic acid 4-hydroxy-benzylamide (7.5

W m)g, 10 0.023 mmol, Example 15, step b) and 1-bromo-propanol (12.8 mg,

859%M3#d1) following the procedure given in Example 5, steff-d/ER2RFH07892
tR = 0.99 min, [M+1]* _ 386.30. Exampleé85 H3C H3C ..,14-CH3 S H
o~F 15 (1 aS,5aR)-1,1,2-Trimethyl-1,1 a, 5,
5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid

4o@idlninesetiesiky)-artitipethyibenaBtaidp (4 Rreghisieptaineds 83 detrahydro-3-

C Hi rting, from (laS.5aR)-1,1,2-frimethyl-1_la,5,5a-
teﬂ}{r%é%/s ro-‘%@ﬁ%@jﬁ%%o%rg Pa[a "ﬁ@rﬁ)a )e(ﬁéq4-c%1?@gxy1{"ché{gﬁ?¥y“ -chloro-benzylamide
4Byfdrogy BB dimetblyI E2tabeplzy nide S Pand, DHRBRaluEARERENS, (11.7 mg,

S -2-fluoro- ethane (12.7 mg,.0.1 mmal) following the
p%%?ﬁggﬁjgﬁl%@gé&nep er%?%gégec. tf@%gﬁ@@@ﬁg 'nﬁﬁﬁlﬁﬂ-gﬁf“ﬂ& tr = 1.09
A2 AVE Armd@ 86 TIVO 2006/010544 PCTIEP2005/007892 59 H3C
H3C ...."-CH3 V-Ic~CHF a)
[4-(2-Fluoro-ethoxy)-2-methoxy-benzyl]-carbamic acid tert-butyl ester is
es&@ting from 4-aminomethyl-3-methoxy-phenol and
1-bromo-2-fluoro- ethane in analogy 'i%&he procedure given in Example 18
step aand b. LC-MS: tR = 50,97 min, JMetl;]+ = 300.12. b) The above
[4-(2-fluoro-ethoxy)-2-methoxy- <earbamic acid tert-butyl ester (9.9
mg, 0.33 mmol) is treated with HCI (0.1 mL) and acetic acid (1
ml-)

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropala)pentalene-4-

carboxylic acid 4-(2-fluoro-ethoxy)-hbenzylamide (1.3 mg) is obtained as a
colourless resin starting from (1a8,53R)~1,1,2~trimethyf-1,1a,5,53~tetrahydro~3—
thia-cyclopropalajpentalene-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: {g = 1.05 min,
[M+1]" = 374.10.

Example 39
30‘/
HaC o CH;
S A o
07 N =
N

(1aS,5aR)-1,1,2-Trimethyi-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-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 (1a$,5aR)-
1,1,2-trimethyl-1, 1 a,5,Sa~tetrahydro-3-’ihia—cyciopropa[a]peniaIene~4-carboxylic
acid in analogy to the procedures given in Example 36. LC-MS: tr = 1.10 min,
[M+1]" = 418.14.
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for 1.5 h at rt. The solvents are removed by lyophilisation to give
4-(2-fluoro 10 ethoxy)-2-methoxy-benzylamine hydrochloride (7.8 mg) as

W PaU Pekin. LC-MS: tR = 0.73 min, [M+11+ = 200.04. . ¢) PCT/EP2005/007892

(1aS,5aR)-1,1,2-Trimethyl-1,la,5,5a-tetralgdro-3-thia-cyclopropala]pental
ene- 4-carboxylic acid 4-(2-fluoro-ethoxy)-2-methoxy-benzylamide (7.3
mg) is obtained 15 as a colourless lyophilisate starting from
(laS,5aR)-1,1,2-trimethyl-1,1a,5,5a
1;%2%? drﬁe' -thia-cyclopropala]pentalene-4-carboxylic acid (7.3 mg, 0.033

5%8 d 4-(2-fluoro-ethoxy)-2-methoxy-benzylamine hydrochloride (7.8
mg, 0.033 mmol) following the procedug(ebz%iven in Example 18 step d.
LC-MS: tR = 1.08 min, [M+1]#7404.18¢28 Bxample 37 H3C H3C
..... ~CH3 S C1 CH (1aS,5aR)-} ,imethyl-l,l

[2lpentalene-4- carboxylic acid

2-chloro-4-(2-fluoro-ethoxy)-benzylamide (073 mg) is obtained as a WO
2006/010544 PCT/EP2005/007892 60 cofolness resin starting from
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-ttratygs
thia-cyclopropala]pentalene-4-carboxylic acid
4@@&?@% k%ﬁt@rgiw@ﬁi@%ia@,i@.@-tﬂg,abs@:z@ﬁwm-mum@a&]pmnalene-4~
0%} ORGA2 € N 1} following the , ..
DT O Lrop o oA by ek egring from 4
ﬂ@,lf?ﬂ@gmpﬁmmphe@pig REgopropane and  (1aS,5aR)-1,1,2-trimethyl-

1,1a,5,5a~ta’crahydro~3-thEa—cyc!opropa{a]pentaiene%-carboxyiic acid in analogy to
the procedures given in Example 36. LC-MS: tg = 1.13 min, [M+1]" = 400.19.

Example 41

O/
N
H . A
(1a8,5aR)-1,1,2-Trimethyl-1, 1a,5,5a-tetrahyd ro-3-thia-cyclopropalajpentalens-4-
carboxylic acid 2-methoxy-4-isopropoxy-benzylamide is prepared starting from 4-
aminomethyl-3-methoxy-phenol, 2-iodopropane and (1a8,5aR)~1,1,2-trimethyl-
1,1 a,5,5a—tetrahydro—3~thEa~cyoiopropa[a]pentaiene~4-carboxyiic acid in analogy to
the procedures given in Example 36. LC-MS: tg = 1.12 min, [M+1]" = 400.17.

Example 42




SYOHI/O,,,F(1aS,5aR)-1,1,2-Trimethyl-1,1
a,5,5a-tetrahydro-3-this-cyclopropala]pentalene-4- 10 carboxylic acid
WOA??%%BW Lethoxy)-benzylamide (1.3 mg) is obtained as a cdl&&fd8805/007892
resin starting from (1aS,5aR)-1,1,2-trime®#¥l-1,1a,5,5a-tetrahydro-3-
thia -cyclopropalajpentalene-4-carboxylic acid 4-hydroxy-benzylamide (7.5
0.023 mmol, Example 15, step b) and 1-bromo-2-fluoro-ethane (11.7

rﬁiﬁ@ QQ%MQfanmaﬁyme1m@céaumrgwmm£xampgmt5p$mfa Ipentalene-4-
I,-CtHi§§:@% 8&1@ ﬁ%ﬁgé{) %%%E%gﬁ%zg‘ig Al égﬁ E'%Cpa'"ed starting from 4-

eﬁBﬂbw!t@@‘hél[ﬁirdrmett‘rdayegbmpmhpa{b][l)elﬁzmen%my}%@W@%Yéﬁc?@fﬁhS 5aR)-1,1,2-
X nzylamiae Is starti rom
B O S SRR SPUHE Arproosyiic acld  in

5 (aa@caa;ma 1hE2}tnnmthge9ngven in Example 36. LC-MS: g = 1.16 min, [M+1] =

10
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20

LiSfﬁtetrahydro -3-thia-cyclopropala]pentalene-4-carboxylic acid in

analogy to the procedures given in Example 36. LC-MS: tR = 1.10 min,

[M+11+ 418.14. WO 2006/010544 PCT/EP2005/007892 61 Example

gg: k%%- C H3 NOH (1 aS, 5aR)-1,1,2-Trimethyl-1,1 a, 5,
ro-3- thia—cyclopropa[a]gentalene-4

3
,...“Ng‘/CH:"

5a te

HyC

0/

aae)
H

(1a8,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalajpentalene-4-
carboxylic acid 4-(6-hydroxy-hexyloxy)-2-methoxy-benzylamide s prepared
starting from 4-aminomethyl-3-methoxy-phenol, 6-bromohexanol and (1a8,5aR)-
1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalalpentalene-4-carboxylic
acid in analogy to the procedures given in Example 18. LC-MS: tr = 1.08 min,

[M+1]" = 458,25,
Example 44
HC L-CH,
SN
07 N
H
O/\E\OH

a) To a solution of (1a85aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-d-carboxylic  acid 4-hydroxy-3,5-dimethyl-benzylamide
(28.8 mg, 0.08 mmol, Example 5 step b) in isopropanol (3.5 miL) 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.
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5 carboxylic acid 2-methoxy-4-propoxy-benzylamide is prepared starting
from 4- aminomethyl-3-methoxy-phenol, bromopropane and

WQPLEBLRYH 1,2-trimethyl- PCT/EP2005/007892

1,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]éntalene-4-carboxylic acid in

analogy to the procedures given in Example 36. LC-MS: tR = 1.13 min,

[M+1]+ = 400.19. 10 Example 41 H3C 04L-CH3 H3C S0 OHO' (1 aS,
skRrgchenhauierethylF1, Gegslin, X. Cheng, J. Sennelo, M. Cattaneo, M. L. Zighetti,

5xﬁadﬁgﬁh§q@?ﬁm'%¥\%%m pﬁ[ﬁg&%%%%%acggﬁéélﬁgﬂ&_Jacobson, J. Med.

2-methoxy-4-isopropoxy-benzylamide Is prep

afriesrineth (28 0A 6ESy-pReab! Thvouzambpameaiande is shaken at rt for 8 h, diluted

( aR):=1,1,2-thime . . . .
R AR S SRyt s Wi RAM, EaroBigAEis GatiRcts are dried
PG IS Ghe Provetiued @mmmmm“mge gégmﬁwsgazromoé%gmjp. HPLC to
gt
A R A R F
S%r@éfmmd}@e-thiaiésicloproés@.]%eﬁitammi-ﬂ‘%,Gaxﬂhmadi@%ﬂidethoxy)&5~dimethyi—
o - Ve ide is.prepar arting frgm 4- +
o T o i, M1 = 484.34.
(1aS,5aR)-1,1,2-

S anclomb the ot ocoHTSa ot AL g L RrSag Ay cro-3-tia-
CYe e Mabentalana-47camhamiie 43 acid 4-(2,2-dimethyl-[1,3]dioxan-5-
ylmethoxy)-3,5-dimethyl-benzylamide (28 mg, 0.058 mmol) in acetic acid (1.6 mL)
and water (0.4 mL) is stirred at rt for 1 h before it is separated by prep. HPLC to
give (1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-th la~cyclopropala]pentalene-
4-carboxylic acid 4—(3-hydroxy-2~hydroxymethyl—propoxy)-B,5-dimethyi-
benzylamide (22 mg) as a colourless solid. LC-MS: tr = 0.96 min, [M+1]" = 444.30;
'H NMR (CDCls): § 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

(1aS5,5aR)-1,1,2-Trimethyl-1,1a,5 5a-tetrahyd ro-3-thia-cyclopropala)pentalene-4-

carboxylic acid 2-methoxy-4-(pyridin-3-yimethoxy)-benzylamide s prepared
starting  from  4-aminomethyl-3-methoxy-phenol, 3-bromomethyl-pyridinel
hydrobromide and (1aS,5aR)-1,1,2-trimethyl-1,1a,5, 5a-tetrahydro-3-thia-



H3C H3C VL'CH3 SO' H10
(1aS,5aR)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pental

W08 83 hoxylic acid 4-(6-hydroxy-hexyloxy)-2-methoxy-be R id#es{807892
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prepared starting from 4-aminomethyl-3dethoxy-phenol,

6-bromohexanol and (laS,5aR)- 1,1,2-trimethyl-1,1 ‘
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4-carboxylic acid in
avalogyapataineotaldneed-gamoiglExanipldrl inloddStdRine 18 d8iNires given in

+ = .o EXxal 4, H3C L- OHO"'COH OH a)
%%Qé%%%ﬁl@ggﬁﬁ@gnfﬁ| e 'ﬁ)}l-lﬂg%;ggtetrahydro-3-thia 20

cyclopropala]pentalene-4-carboxylic acid

4=y %g-ge'}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 h‘?@ esulfonic acid
2,2-dimethyl-[1,3]dioxan-5-yiiatethy| esier mg, 0.40 mmol, B. Xu, G.
WO 2006/010544 PCT/EP200 @' 63 Kirschenheuter, A. F. Greslin,
X. Cheng, J. Sennelo, M. Cattaned, M. L.ighetti, A. Chen, S.-A, Kim, H.

S. Kim, N. Bischofberger, G. Cogk, K. A. Jacobson, J. Med. Chem. 45
(2002) 5694-5709). The reactifh turg is $haken at rt for 8 h, diluted
with I N ag. NaOH, and extracted twice Wi : organic extracts
are dried 5 over MgSO04i filtered and evaporated. T er idue is purified by
prep. HPLC to Z,ggive‘

(128 5aR)-1,1 Z-firvaeiiyit 11 teshsiartatealyilocitacyptopmomadiipentadg
RErfbRABOXAIGACIH. methoxy-d-(pyridin-4- - ide |

4-(2 -dimethyl-[L 3Jdioxan &y it d Wethoxy)-benzylamide  is  prepared
starfing  from 4-aminomethyl-3-methoxy-phenol, 4-bromomethyl-pyridinel
hydrobromide and (1a8,5aR)-1,1,2-trimethyl-1, 1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid in analogy to the procedures given in
Example 36. LC-MS: tg = 0.88 min, [M+1]" = 449.21,

Example 47

(1a8,5aR)-1,1,2-Trimethyl-1,1 a,5,5a-tetrahydro-3-thia-cyclopropalajpentalene-4-
carboxylic acid (pyridin-2-yimethyl)-amide (4.2 mg) is obtained as a colourless
lyophilisate starting from (1aS,5aR)~1,1,2-trimethyl—1,1a,5,5&-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: tz = 0.79 min, [M+1]* = 313.03.

Example 48



benzylamide (28 mg) as a colourless solid. LC-MS: tR = 1.13 min, [M+1] +
=484.34. 10 b) A solution of

WOZRGBLIRIM 1.2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- PCT/EP2005/007892
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cyclopropala]pentalene-4-carboxylic acidf(2,2-dimethyl-[1,3]dioxan-5-
ylmethoxy)-3,5-dimethyl-benzylamide (28 mg, 0.058 mmol) in acetic acid
(1.6 ml-) and water (0.4 ml-) is stirred at rt for 1 h before it is separated by
prep. HPLC to give HyC
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5&detra o‘g‘ﬁgﬂfhia-cyclopropa[a]pental
ene 15 4-carboxylic acid ’
4-(3-hydroxy-2-hydroxymethyl-propo%
mg) as a colourless solid. LC-MS: tR =J0.96_minj [M+1]+= 444.30; 'H
NMR (CDCI3): 8 6.95 (s, 2H), 5.77 (Cbr, , 1 H), 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,

1 Hz.: = , A-30 33-2.2 9 H
S 54,4 YA TR D e
H@eéh%ym!@ra@,@éh@;mn@(ﬁ?mtﬁﬂ-mmal)silszs@t;mnalaym for 30 min before it is
i 4 oxylic aci . . .
rOTATF RSl R AR RS NRISR: )(-@e%n g@@ ¥%é"%'xgéjﬁgr‘§'d1%?$%V%eﬂ&ﬂ adding 2

2-methoxy-4-(pyridin-3-ylmethoxY mide’is p

AfinHERY FBhEth 0xg-INeHBI03- 626 on thyndyis dinélabiydr abitnDAM (2x200
and(lapea sl ids -tefrahydro-3-thia W _
200%/0105445%)%@;%%% [ désjé%(ﬁg%% HP&}D gﬁ)eg over (Rla9_804, filtered and
RG] deRaRiaizedarssidie dziginitied dyy thtbmptogeshirgson silica gel
' 12} - NferMS: Ry i = .20. I
ggﬂ@%éﬁ?ﬁ@ /9 R SR Lo A8 %R R o) as 2
colourless liquid. LC: tg = 1.00 min.

,5-dimgthyl- benzylamide (22

b) At rt, a sofution 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 (1a8,5aR)—1,1,2-trimethy[—1,1a,5,5a—tetrahydm»
3-thia-cyclopropalalpentalene-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 saf. ag. NH,Cl (10 mL), diluted with water (100 mL) and extracted twice
with DCM (100 mL.). The combined orgarnic extracts are dried over Na,SQ,, filtered
and evaporated. The resulting residue is purified by prep. HPLC to afford 3-(2-
methoxy-phenyl)-1-({(1aS,5aR)-1,1,2-trimethyi-1,1 a,5,%a-tetrahydro-3-thia-
cyclopropafa]penta-ien-4-yi)-propan-1-one (390 mg) as a colourless oil. LC-MS: tg
= 1.15 min, [M+1]" = 341.21; "H NMR (CDCly): 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, J = 2.9 Hz, 2H), 1.12 (s, 3H), 0.72 (s, 3H).

Example 49



5/N (1 aS,5aR)-1,1,2-Trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid

WORMEHBM-4-(pyridin-4-yImethoxy)-benzylamide is prepared RSEEER T2

10

15

20

25

4-arninomethyl-3-methoxy-phenol, 4-bro@®methyl-pyridine)

hydrobromide and (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia 10

cyclopropala]pentalene-4-carboxylic acid in analogy to the procedures

given in Example 36. LC-MS: tR = Ba%crﬂin, [M+1]+ = 449.21. Example

47 H3C CFi3 H3C O N i~#HcN 15 w78
z "trahydro-3-thia—cyclopropa[a]pental

(1aS,5aR)-1,1,2-trimethyl-1,1&5,
cyclopropalajpentalene-4-carboxylic acie u 8LStructure 1) (4.0
mg, 0.018 mmol) and C-pyridin-2-yl-methylaminex2.4'mg, 0.022 mmol)

foIIowinSgL_the 20 Procedure iven in Example 1. LC-MS: tR = 0.79 min,
R+ 1)+ ST B8 030t R 4BaRERIN06E/0h dR4 imEEPRO6 % BV ER I8! r0-3-thia-

HSEdpRSpATEP P-4 thdnbriEre of T@ethhﬂgjilanﬁ.ém'ﬁg% OQQ’% MPhydroxy-2-

TFA (96 mL) and 2-bromo-I-(2- methoxy-phenyl)-ethanone (6.9 g
RbIP ReRedideives CPhinbddia migol) and KOH (0.5 g, 8.9 mmol) in ethanol

(5 mL) is heated to 80°C for 6 h followed by 80°C for 2 h. Formic acid (1t mL)is
added and the mixture is separated by prep. HPLC to afford 3-(4-hydroxy-2-
methoxy-phenyl)-1-((1a8,5aR)-1,1,2-trimethyl-1,1 a,%,5a-tetrahydro-3-thia-cyclo-
propalajpentalen-4-yl)-propenone (75 mg) as a yellow solid. LC-MS: tg = 1.08 min,
[M+1]" = 355.15; "H NMR (De-DMSO): 8 10.15 (s, 1H), 7.73 (d, J = 15.2 Hz, 1H),
7.55 (d, J = 8.8 Hz, 1H), 7.23 (d, J = 15.8 Hz, 1H), 6.47-6.40 (m, 2H), 3.84 (s, 3H),
3.12 (dd, J = 6.4, 18.8 Hz, 1H), 2.88 (d, J = 18.8 Hz, 1H), 2.07 (s, 3H), 2.02-1.93
(m, 2H), 1.11 (s, 3H), 0.70 (s, 3H).

b) To a solution of 3—(4~hydroxy-2»meth0xy-phenyi)~1-((1aS,SaR)-1,1,2-trirnethyf~
1,1a,5,Sa-ietrahydro—3mthia~cyclo-propa[a}peniaIen~4-y[)—propenone (71 mg, 0.2
mmol} in ethanol (3.5 mlL) 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-cyciopropalalpentalen-4-yl}-propan-1-one (22 mg) as a slightly
yellow resin. LC-MS: tgr = 1.06 min, [M+1]" = 357.22;: "TH NMR (CD30D): § 6.88 (d,
J =82 Hz, 1H), 8.37 (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-((1 as,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetra hydro-3-thia-cyclopropalalpentalen-4-yi)-propan-1-one

(3.3 mg) is obtained as a colourless resin starting from the above 3-(4-hydroxy-2-
methoxy-phenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5 5a-tetrahydro-3-thia-



WO V\%?HG
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poured onto an ice/water mixture (600 mL). The mixture is neutralised by
addir&%ﬁ? N ag. NaOH and sat. ag. NaHCO3 (200 mL), and is extracted

?ZXZOO mL). The combined organic extracts are df&d BEapos/007892
Na2S04, filtered and evaporated. The o%féined residue is purified by
chromatography on silica gel (TBME:EA 40:1) to give
1-(2-bromo-ethyl)-2-methoxy-benzene (4.50 g) as a colourless liquid. LC:
tRycloworalal-repialantdayBaniaparef -one (8.9 mg, 0.025 mmol) and (8)-3-chloro-

1425 19-6thyl)- thoxy @09, mmol). in, abs. THE (
S ST S TR ERD Sefelbtd R E MR e e xample s,
(5ten coldi-dSeriad=ofl 20mivin THé thiis=ostn2e, CHoNME resbeniss 7.06 (d, J =

E%:@z &fﬁ‘)ﬁﬁf?é‘?ﬁﬁﬁ%ﬁ%@ﬁ%ﬁ:gh@%@ﬁé =23, 8.2 Hz, 1H), 4.14-4.06 (m,

3litha4yidehihéia)@étiateas-tidadoxylic adid Heththy-metykasheles. 75 (dd, J =

( , )N 5 mL), fh tjon mixture is stirred at rt for

R auerohza B At LB, Ritar Gy ke i Wacer L6 SH. 1.97
nfe pand-Bxttetet. 8ien, Rith ,DICK (4,08 LD Thegsdbibined organic

extracts are dried over Na2S04, filtered and evaporated. The resulting

residue is purified by prep. HPLC to afford 3-(2- 20
nretaeNYpRenyl)-1-((1aS,5aR)-1,1,2-trimethyl-1,la,5,5a-tetrahydro-3-thia
cyclopropala]penta-len-4-yl)-propan-j;gne (390 mg) as a colourless oil.

LC-MS: tR =1.15 min, [M+1]+ = 341.20L:Ui NMR (CDCI3): S 7.22-7.14

(m, 2H), 6.90-6.81 (m, 2H), 3782 34), 3.20-2.90 (m, 5H), 2.79 (d, J =

* 2.9 Hz, 2H), 1.12 (s, 3H), 0.72 (s,

3H). 25 Example 49 WO 2006/01
F13C L-CH3 uc O/ , ?XX'Ct 1¥

o~ OH
3-[4-(2-Hydroxy-ethoxy)-2-methoxy-phenyl]-1-((1aS,5aR)-1,1 2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one (1.9 mg) is
obtained as a colourless resin starting from 3-(4-hydroxy-2-methoxy-phenyl)-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalaj-pentalen-4-
yl)-propan-1-one (8.9 mg, 0.025 mmel, Example 49, step b and 2-bromoethanol
(12.5 mg, 0.1 mmol) following the procedure given in Example 5, step c. LC-MS: t5
= 1.06 min, [M+1]" = 400.72; "H NMR (CDCls): 8 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

" en
HaC S0

Ousn..
I



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

WO BHEY4[a]pen-talen-4-yQ-ethanone (110 mg, 0.5 mmol), REHERSR)SNIT892
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20

25

methoxybenzaldehyde (150 mg, 0.99 mnfidl) and KOH (0.5 g, 8.9 mmol) in
ethanol 5 (5 mL) is heated to 60C for 6 h followed by 80C for 2 h. Formic
acid (1 mL) is added and the mixture is separated by prep. HPLC to

adiforél Q‘o‘(mfh:j/dsokmﬁn nllfti‘(d)@S[;ﬂ"@ﬁW-ﬁ((ﬂ,@&ﬁﬁ)y]ni 2w mibdydro-3-thia-

A Bl AR e BRI, A ssos T - vdrony-5.5-

(meq@mm)n&mmws (T54), rﬁg?C{)(QQde@)Z:MétﬁaHbE 100 AR Xénd HCI (5 ml., 1

H (dJ 17, 1H) 6.47-6.40 (m. 2H), 3,84 (s
3@%{'(%8 9;@ t”? g1 %85}81 rrbxn.GTg% %@f g’ggx’sgﬁs) is separated
29298 WIZH)M iﬂfcﬁSd3%(@W(exﬁlﬂ)5binmﬁwp;hnmgf1 ((1aS,5aR)-1,1,2-

((1as5 R -trim

R R e bl adnerprenone (260

mw)oaz mvahdwvrseﬂwhddumsmhhf aﬂgeﬁrPQWﬂOI mesa%%TFr’ldb NIR (CDCls): §
ti us Ir trt rlatm e mixture

ﬁ# Pg%‘f)ve thf%@éfe vﬁa@ﬁf Thetestdge 1§huiigu(s br, 1H),

t@zme@m@m&mgn@ssmé hifelijoxy o rstiioxyighenyd)- 1L @43 (s, 3H), 2.29 (s,

|;réc@ ;[ija%gfaé%ﬁet@%ap%’pﬁwr one (22 mg) as a

sllghtly yeIIow resm LC-MS: tR = 1.06 min, [M+1]+ = 357.22; 1H NMR

5 A S o R Dol G 1 ety

(ﬁrﬁ 2J8)58-tE2réd i), @m@yﬁl@}mwa lpentalen-4-yl)-propenone (360 mg, 1.03
trmet&f)r? %P%%g ?%( r({ﬂ @e&h%&/(?h&f%] L &(181%0561%%} the resulting

|au@,itﬂlap|@m@aﬁwmlem -A- ?d:)t:p%di)émdm’rm (3 stmq)iﬁ obwindgtasais filtered over
I droxy-2-
O%?ﬁp rf]ﬁet%y ﬁ?%ﬁé@%gé?ﬁ@? ] nmet?{ is;mérmed by prep. HPLC to give
@hmm%ammmommmsrmmonszaaﬂmw—1 1a 5,5a-
Q¥98%899@m5r59@8p40\621ﬁ]%%%@aieRné? éﬁ Brg] PP @@2} mg) as a slightly

yeilow res;n LC-MS: tr = 1.11 min, [M+1]" = 355.20.

C) 3-[4-((5)-2,3-Dihydroxy-propoxy)-3,5-dimethyl-phenyi}-1 ~((1a8,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahyd ro-3-thia-cyclopropafalpentalen-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 c. LC-MS: fg = 1.02 min, [M+1]" = 429.25,

Example 52
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propane-1,2-diol (11.1 mg, 0.1 mmol) following the procedure given in

Example 5, step c. LC-MS: tR = 1.00 min, [M+1]+ = 431.26; 1H NMR
%}‘%‘7 06 (d, J = 8.02 Hz, 1H), 6.45 (d, J = 2.3 Hz, 1H} GAFIRF/ Y7892

= 2.3, 8.2 Hz, 1H), 4.14-4.06 (m, 5 | H), 4&%-4.01 (m, 2H), 3.85 (dd, J =

4.1, 11.1 Hz, 1H), 3.80 (s, 3H), 3.75 (dd, J = 5.3, 11.1 Hz, 1H), 3.02-2.90

(m, 5H), 2.79 (d, J = 18.8 Hz, 1H), 2.38 (s, 3H), 1.97 (s br, 2H), 1.91-1.85

(m, 2H), 1.12 (s, 3 H), 0.71 (s, 3H). E e 50 H3c H3C ,,4-CH3 S O/

O (~ 10 OH 3-[4-(2-Hydrox}@ yysZ-methoxy-phenyl]-1-((1

aS,5aR)-1,1,2-trimethyl- ‘

1,1a,5,5a-tetrahydro-3-thia-cyclepfopala]pentalen-4-yl)-propan-1-one (1.9

a, 5 5a tetrahyd ro-3- thla cyclopropa[a] pestale B ropan- 1 -one
(8 9 mg, 0.025 mmol, Example 49, step bland 2- br oethanol (12.5 mg,

0 rocedure en in Exam Ie step c. LC-MS: tR

A A R Y ki (TS EAAP R (TS50l 1 2-
1ﬂﬂynemyi<u1a1 izﬁiﬁﬂ*aﬂxbﬁr@@m@dcybl@@ra 8[3] b'éntjd@m%%?g%gﬁ 1-one
ag) 39&392 ! ZdH) 38%%)5 3H% %49290(m 5H), 2.79 (d

) e S TBInB a5 8 PIoMe. WP 31 S 7o) Grdfhycrony-3,5-
Ehiem ity | Gah BI3E)- HRQ 2SR RD-Q, OQUtHredthWQ, 260884 88¢4hy dro-3-thia-
c%gpFF%BQF ngrgi%%en 4-yl)-propan-1-one (8.9 mg, 0.025 mmol) and (R)-3-bromo-
propane-1,2-diol (15.5 mg, 0.1 mmol) in analogy to the procedures given in
Example 51. LC-MS: fg = 1.02 min, [M+1]" = 429.29.

Example 53

HaC
-CHs

3-[4-(2-Hydroxy-ethoxy)-3,5-dimethyl-phenyl}-1-((1 aS,5aR)-1,1,2-trimethyl-
1,'fa,5,Sa—tetrahyciro-3-thJa~cyc§opropa[a]pentaten-4-y!)~propan~1 -one (3.1 mg) is
obtained as a colourless resin starting from 3~(4-hydroxy-3,5-dimethyl-phenyh)-1-
((1aS,5aR)-1,1 2-trimethyl-1,1a,5 5a-tetrahyd ro-3-thia-cyclopropafal-pentalen-4-
yh-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.

Example 54
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68 a) A stirred solution of
(1aS 5aR)-1-(1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

W6 Bmﬁ‘ﬁ[a]pen talen-4-yl)-ethanone (441 mg, 1.8 mmol), 48dFEx(E 7892

dimethylbenzaldehyde (751 mg, 0.99 mm@ in ethanol (10 mL) and HCI (5
mL, I N in isopropanol) is stirred at rt for 80 min. The blue reaction
mixture is separated 5 by prep. HPLC to afford
3-(4-hydroxy-3,5-dimethyl-phenyl)-l—k‘(ﬁ%%éaR)-l,1,2-
trimethyl-1,1a,5,5a-tetrahydrds@: thia-ey£lo-pfopala]pentalen-4-yi)-propeno
ne (360 mg) as a yellow solid. ' i

Hz, 1H), 493(sbr 1H), 313(d 1=6.4.18.8 Hz 1H). 2.96 (d. J = 18.8
Hz, 1H), 2.43 (s, 3H), 2.29 (s, P0 6F), 1 90 (m, 2H), 1.15 (s, 3H),
0.76 (s, 3H). b) To a solution of o OH
3-(4-hydroxy-3,5-dimethyl- phenyl) 1-((1aS/5aR)-1,1,2-trimethyl-

]gg{af ‘?ert;ﬂrg]ol)‘y f@xﬁ Eﬂ@P mL) is adde?lg%%h(ﬁg)ﬁ ‘?Pfo%j?ngaﬁ, %’?rq 12,5,5a-

rgféa%beaif@{efar%ﬂ)rm‘aa@ﬂﬂama{z zneg) is obtained as

ml)ﬂéfi@uﬁi&f@f%LW%a?%m @8%”39 (HUFRte 453 SRR

purified by pre; HPLC to |ve 3-(4- hydroxy 3,5-d m%ﬁ%d%hf’eﬁmlbyqyf- ?1a8 5aR)-
als! SaRiTE ﬂﬁ%@ﬁaﬂqﬁ@@/d@é =3-thia-cyclopropala]-pentalen-4- yh-propan-1-

t@ﬁ@mmgorﬁgh@@yslmmﬁléﬂﬁe%e&nmﬂacp@ﬁ%A 9ng (@%O%W-%b 233 mmal) in-

S“I’()Jhl ellow resin. LC-MS: R = 1.11 min 355.2

[&‘R@z MRARORY RS pINe I ERBtRlE- SHeryl-MB 1t = 1.12 min, [M+1]" =
as5ar)-1,1, 2 trimethyl-1,1
a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-I -one (4.4

mg) is obtained as a colourless resin starting from the above

Eidityslensg- 3, 5-dimethyl-phenyl)-1-((1 aS, 5aR)-1,1,2-trimethyl-1,1 a,5,
5a-tetrahydro-3-thia 25 cyclopropa[aLpgntalen -4-yl)-propan-1-one (8.9

mg, 0.025 mmol) and (S)-3-bromo- prég@oﬁal 2-diol (15.5 mg, 0.1 mmol)
following the procedure glveﬁ*'q’ Exaniple 5, step c. LC-MS: tR = 1.02

min, [M+1]+ = 429.25. Exampl 2006/010544

PCT/EP2005/007892 69

3-[4-(2-(2-Fluoroethoxy)-3,5-dimethyl-phenyl}-1-(1,1 2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropafalpentalen-4-yl)-propan-1-one (3.1 mg) is obtained as
a colourless resin starting from 3—(4~hydroxy—3,5~dimethyt—pheny!)-1-((1aS,SaR)—
1,1,2-trimethyl-1,1a,5,5a-tetrahyd ro~3»thia-cyclopropa{a}-pentafen-4~y3)-pa‘opan~1 -
one (8.9 mg, 0.025 mmol) and 1-bromo-2-flucroethane (12.7 mg, 0.1 mmol) in

analogy to the procedures given in Example 51. LC-MS: tz = 1.18 min, [M+1]" =
401.25.

Example 56



10

H3C H3C CH3 SO O_~\rOH OH 3-[4-((R)-2,3-Dihydroxy-propoxy)-3,
5-dimethyl-phenyl]-1-((1 aS, 5aR)-1,1,2- trimethyl-1,1 a, 5,5a-tetrahyd

WO A086{$§85¢ clopropala]pentalen-4-yi)-propan-l-one (5.4 mg) i§ ©bERRee /487892

a colourless lyophilisate starting from 3-(4-hydroxy-3,5- 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
(R)-3-bromo- propane-1,2-dial (15. S*sﬁg .1 mmol) in analogy to the
procedures given in Exampig51. QVT tR = 1.02 min, [M+1]+ = 429.29.
10 Example 53 H3C 4i~CH3 P-*-ﬁ O 0~~OH
3-[4-(2-Hydroxy-ethoxy)-3,5-dmetnyl-phenyl]-1-((1
aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-Chia-ct/cloptop
mg) is obtained as a colourless resin stat
3-(4-hydroxy-3,5-dimethyl-phenyl)-1 15

S SRSy
Y drambi)inreveioone|dlpgntaieduted)givepan-tamen(8. 8 Ing Cidbtained as

L%%’Eﬂg%aaﬁ, 6%%%}; 7v8flagf?or%0£2&?'fﬁ';?é?o§‘}-“\’9c? 04 Ehyh-1-((1a8 5aR)-

1,1,2-trimethyl-1,1a,5,5a- -tetrahydro-3-thia-cyclopropala]-pentalen-4-yl)-propan-1-
one (8.9 mg, 0.025 mmol) and 3-bromopropanol (13.9 mg, 0.1 mmol) in analogy to
the procedures given in Example 51. LC-MS: tr = 1.11 min, (M+1]" = 413.23,

Examples 57 to 63

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.

LC-MS
tg [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

cyclopropafalpentalen-4-yl)-propan-1-one

3~(4-Ethoxy-3,5-dimethyl-phenyl)-1-((1a8,5aR)-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-((1a8,5aR)-1,1,2-
59 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.23 1397.24
cyclopropala]pentalen-4-yl)-propan-1-one




3-[4-(2-(R/S)-Hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(1,1,2-trime
WO

5

10

H3C H3C

"114-CHs .S~ 0O 'OH

mg) is obtained as a colourless resin staféing from 3-(4
hydroxy-3,5-dimethyl-phenyl)-1-((laS,5aR) 5 1,1,2-trimethyl-1,1
hydro-3-thia-cyclopropala]-pentalen-4-yl)-propan-| - one (8.9

a,n.na-tetr

thyl-1,1
‘ﬁahydro-3-thia—cycloprop a[a]pentalen-4-yl)-propar1]-3i“-1tﬂf'ﬁgz(éé.Sémr"gg2

g, 0.025
nalogy to
M+Hg 4

3-[4-(2-(2-F
5,5a- tetra
is_obtained

nd rac-lI-bromo-propan-2-ol (13.9 mg, 0.1 mmo

|
ﬁ@%@m&é@ﬂmﬁx@faﬁw@@ﬂ@@ it 2t
113.24. 1@@@!’6@1&,55,8',@@»-’[5&3&?\9&53345@9 D-,_F

hydro-EYHERIBEHRSA NS FaN

as_a colourless resin starting from

yin

:Iuoroethoxy)-3,5-dimethyl-phen£{1—1-(1,1,28;trimethyl-1,1 a,
HGARPBrogdiel-one (B.1 mg)

min,
1.25

B-(4-hydro
ha-tetrahy
D.02561mm
to the prog
101.25. 20
3C.CH3

pl) and 1l dhpomerétilordetlpe-{d@ah

edures

g&goo\g;l{mgnol) in

Xy-3,5-dimethyl-phenyl)-1-((1aS,5aR) 15 1,1,2-trimethy}-1,1 a,5,
R GO BB A ShR 1SR (5. g
anglpgy
iven in Example 51. LC-MS: tR = 1.18 min, [M+1]+ _
Examﬁ%e%é’%@%é)?gﬁ%@ﬁﬂbqué%@?sgz 71 H3C

62

3-[4~(6-Hydroxy-hexyloxy)-3,5-dimethyl-phenyl]-1-
((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-propan-1-one

1.18

63

3-{4-(3-Hydroxy-2-hydroxymethyl-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

1.04

Example 63

"H NMR (CDCl): § 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-cyclopropafa]pentalen-4-yl)-propari-1-

one

Example Name LC-MS
te [min]  [M-+1]*
3-[4-((S)—2,3—Dihydroxy—propoxy)~3—ethyi~5-methyf-
phenyll-1-({1aS,5aR})-1,1,2-trimethyl-1,1a,5,5a-
64 1.06 1443.28

411.26

411.26

455.31

443.28




W

10

15

SO O_ ~-~0OH 3-[4-(3-Hydroxy-propoxy)-3,

5-dimethyl-phenyl]-1-(1,1,2-trimethyl-1,1 a,5,5a-
o sl

3-thia-cyclopropala]pentalen-4-yl)-propan-i-one (34 g y1§5/007892
obtained as a colourless resin starting frém
3-(4-hydroxy-3,5-dimethyl-phenyl)-1-((iaS,5aR) 5 1,1,2-trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropalal]-pentalen-4-yl)-propan-I - one (8.9 mg,
D.025 mmol) Snp3{BpmBiDipanokilsrepogyd.d-ammelsimanaiogy[io the
procedures given in ebl. LC-MS:; tR=1.11 min, [M+1]+= 413.23.
Exagples 57 tc?) gf Q%f%%&a%\%vﬁﬁbwfr%ﬁﬁ%@gféyﬁ"rggé‘réos&arting fﬁo(sg
3-(4-hydrojtpBahtimethiftizbpoipbrbr (l6FaREA. 4. 2bngsay-LL
1,5,5a-tetrahydro-3-thia-cyclo-propalal- pentalen-4-yl)-p rope nonelin
analogy to|the procedure given in Ex le 5¢c. LC-MS Example Name tR
min] [M+1]+ 3-(4-Methoxy-3, 5-dimethyl-phenyl)-1-((1 aS,5aR)-1,1,2'57
rimethyl-1, 134{3-5abtfh BuvRthopy 3EgTREhyl-phenyl]-1-
cyclegropa t A i mely 2 3 2 i
5-di§'6ethyl-[§-.}ﬁ%l)§-1- (i‘ gg%r@%?ﬂfyﬁggﬁﬁﬁgﬁﬁm S-dhia-| 1.1 1413.37
1a,5,5a-tetrahydrd2gethrionatalagntalen-4-yl)-propan-1-one
cyclopropalalpentalen-4-yl)-propan-| -one 3-(3, 5-Dimethyl-4-p
ropoxy-phe Z?’%)é(l aS, 5aR)-1,1,2 59 trimethyl-1, 1
a,5,5a-tetrat‘%/7 o=30i4- @Dy dexipRropoxy)-5-methyl-phenyl]-1- ‘
cyclapropalainen iaiany4 sl priqaamiiona NOZ0RYAR0GAL S thia- | 1.14 |427.32
PCT/EP2Q05/007892 72 3-(4-Butoxy-3,5-dimethyl-phenyl)-1-((1 a
5aR)-1,1,2 60 trinﬂﬁ&ﬂPI%%E@lB%E‘F@{@JWdYB:@fwﬁzswl.26

443.29

U)

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.
NaHCOj3, dried and the solvent is removed in vacuo. The crude product is purified
by column chromatography eluting with DCM containing 2% of methano! to give
3,S-die’zhy!—t%—hyd‘roxybenzaIdehyde (1.8 g) as colourless solid: 'H NMR (CDCly): &
9.85 (s, 1H), 7.57 (s, 2M), 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.




cyclopropalalpentalen-4-yi)-propan-1 -one
3-(4-sec-Butoxy-3,5-dimethyl-phenyl)- 1 -((1 aS, 5aR) 61 1, 1,2-tri m ethyl-

WO LOR0B KA tetrahydro-3-thia- 1.25 411.26

cyclopropa[alpentalen-4-yl)-propan-1 -oné4
3-[4-(6-Hydroxy-hexyloxy)-3,5-d imethyl-phenyl]-1 62
((1aS,5aR)-1,1,2-trimethyl-1,la,5,5a-tetrahydro-3-thia- 1.18 455.31

cyclopropa[ajpentalen-4-yi)-propan-1 -one

(«

1

PCT/EP2005/007892

B=a=(3=Hy

I-NAA

S eATRIeL,

b,5a-tetrak

dimethyl-phenyl]-1-

roxy=2-hydroxymethyl-propexy)-3;5

1,2-trimethyl 63 1.04 44 L,1a,

(AL 21

1ydro-3-thia-cyclopropaa]pentalen-4 yl)-propan-I-one Ex@q}gt
=53

LC-MS
[M+1]"

1.}
JO LT T TNIVI

S, 6H), 2.2
BH).
o Exampl
3-Dihydro

Hz, 2H), 3;

Xar

(CUTIO). ouuu(c LII},AnQQQR{m AH\ Qqn(d ]

@%ﬁ@@aﬁb’%@ﬁé‘b%%ﬁ)*‘z"ﬂ% e

$(da8PrFBs The-tommiing: banils eleatrearddtivicar

e 51. 1@er }’M&%ﬁ

<y propoxy) eth
5-5a41-05 /I/IQ 28 .tetra

)| 2.25
(s,
alogy
Hi%!él?ﬁ‘?l%%‘ﬁlaﬂ\ﬂft&]{f 3-[4-((})-2,

457.23

hrenyt=1=((

\J.olo :)ar() J. J. L LIIIIICLIIyI J. J.Cl Iy A

hydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1 one WO 2006/010544
PangHesHd07892 73 3-[4-((R)-2, 3-Dihydroxy-propoxy)-3-ethyl-5-m

ethyl-

The following examples are prepared in analogy to Example 51 starting from 3-

chloro-4-h

ydroxy-5-methylbenzahldehyde.

Example

Name

tr [min]

LC-MS
[M+1]

70

3-[3-Chioro-4-((S)-2,3-dihydroxy-propoxy)-5-methyl-
phenyl]-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-

one

1.04

449.28

71

3-[3-Chloro-4-((R)-2,3-dihydroxy-propoxy)-5-methyi-
phenyl}-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyclopropafalpentalen-4-yl)-propan-1-

one

1.04

449.39

72

3-[3-Chloro-4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalajpentalen-4-yl)-propan-1-one

419.32

73

3-[3-Chloro-4-(3-hydroxy-propoxy)-5-methyl-phenyi}-1-
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yl)-propan-1 -one

1.12

433.42




phenyl] -1-((1 aS, 5aR)-1,1,2-trimethyl-1,1 a,5, 5a 65 1.05 443.29 tetra
hydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1 one
f?sﬁ I%][P@“ 4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-1- 66 PCT/EP2005/007892
((1aS 5aR)-1,1,2-trimethyl-1,la,5,5a-tetra®ydro-3-thia- 1.11 413.37
cyclopropalalpentalen-4-yl)-propan-1 -one
3-[3-Ethyl-4-(2-hydroxy-propoxy)-5-methyl-phenyl]-1- 67
(1aS,5aR)-1 ‘%Eﬁlmethyl -1,1a,5,5a-tetrahydro-3-thia- 1.14 427.3
cyclopropafa é b%fﬁ’?f%%xw -B-methyl-phenyl]-1-
B-[37Ethyl14¢ (38 ytpTope t :
(1aS, 5aFe)4 ¥ Z)E{ﬁra)}eth%,rl 1 1??%3%?&95%%&{@- {"03%diAgy 118 |433.31
cyclopropa[a]pen&\‘i‘é %4 %a fiielesrt-BxaiaprN6b-a)pa o a solution of
2.6-diethylphenol (3.80 g, 25.3 mmol) in acetic acid (30 mL) 5
hexamethylenetetraamine (5.3 g, 37.9 mmol) is added and the mixture is
%g&tﬁﬁ) Bboflrst fraction of the solvent is distilled off (Dean-Stark),
t e mlxture IS refluxed for 3 h. The mixture is cooled to it, diluted with
water (100 mL) and extracted twice with EA (2x200 mL). The organic

PRI %ﬁgf@%ﬂﬂ% Ehé” ar%&a;'\#aH%og 'edo"i‘g%&ﬂﬂ%ﬁ%eg% ‘Starting from 3-

remove acuo e CI’U e pr IS pu

ehieiprdkdydisbylztniadwzhyBIEM containing 2% of methanol to give
3,5-diethyl-4-hydroxybenzaldehyde (1.8 g) as colourless solid; 1H NMR

(CDCI3): 8 9.85 (s, 1 H), 7.57 (s, 2H), 5.32 (s, 1 H), 2.69 (g, J = 7.6 Hz,

, 1.30((t, J = 7.6 Hz, 3H). 15 b) The following example is prepared | C.-
e MS
'8 labove 3,5-diethyl-4- hydrb@MB@nzaldehyde in analogy td the

4
procedures given in Example 51. WO 2006/010544 PCT/EP2005/5ol/86d  [M+1]

74 LC-MS %)igm Ie Nam ,
foro-4- ((S)-2,3~dlhydroxympropoxy)mphenyljni~

75 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5 5a-tetrahydro-3-thia-1 1.03 {435.16
cyclopropajalpentalen-4-yl)-propan-1-one

3-[3-Chloro-4-{(R)-2,3-dihydroxy-propoxy)-phenyl}-1-
76 ((1aS,5aR)-1,1,2-frimethyl-1,1a,5, 5a-tetrahydro-3-thia- | 1.03 |435.09

cyclopropala]pentalen-4-yl)-propan-1-one

3-[3-Chloro-4-(3-hydroxy-2-hydroxymethyl-propoxy)-
phenyl-1-((1a8,5aR)-1,1,2-trimethyi-1,1a,5,5a-

77 ) 1.04 [449.20
tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-

one

3-[3-Chloro-4-(2-hydroxy-sthoxy)-phenyl}-1-((1 aS5,5aR)-
78 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.09 1405.16

cyclopropajalpentalen-4-yl)-propan-1-one

3-{3-Chloro-4-(3-hydroxy-propoxy)-phenyl]-1-
79 ((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.11 |419.07
cyclopropalalpentalen-4-yl)-propan-1-one




R [min] [M+1]+ 3-[4-((S)-2, 3-Dihydroxy-propoxy)-3, 5-d iethyl-phenyl]-1
69 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.07 457.23
W s tB4talpentalen-4-yl)-propan-1 -one Examples 70 to 74PS TER2005/007892
following examples are prepared in analog$ to Example 51 starting from
3- ch to ro-4-hyd roxy-5-methylbe nza h Idehyde. Example Name LC-MS
tR [min] [M+1]' 3-[3-Chloro-4-((S)-2, 3-dihydroxy-propoxy)-5-methyl
phenyl]-1-((1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a 70 1.04449.28tetra hyd
rp-3-th ia-cycloprépaielpertedidB-tydypropanpbryiepBe@yTHloro-44(R)-2,
3-dihygroxy - - | ( ,2aR)-1,1,2-trimethyl-1,
3’515§971 1_@%?340&%5?@% ﬁhrﬂ@ﬁpﬂ b3 32 28R 2 Ame Y (410,00
rp-3-Chia-dyclopropéf@ipemaleipanislenepat)-paman-1-one
3-[3-Chloro-4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-1- 72
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia= 1.T0419.32

cyclopropalalpentalen-4-yi)-propan-1 -one
3¥[§§£Wg?o- -(3-hydroxy-propoxy)-5-methyl-phenyl]-1- 73
(Gm&ﬁmtg)trmﬁc&,méée-%am ro-87hias L112AS3¢3 1y 1) 6.85 (g,

cyclopropala]pentalen-4-yl)-propan-1-one WO 2006/010544
%@%g&éﬁ@#@@—%&t {m, gH), 3.91-3.78 (m, 2H), 3.02-2.90 (m, 5H), 2.78 (d, J

5 3H3Ehler-4: (B mucspxy-pranaxy ) fynethyl h%@%‘]éné“t brd= 6 Hz, TH), 1.92-

5aR)-1,1,2-tri hyl-1,1a,5,5a- h -3-thia- 1.1
e e A R g o e

Examples 81 fo 85

10 The following examples are prepared in analogy to Example 51 starting from 2-
chloro-4-hydroxybenzahldehyde.

LC-MS
tr [min]  [M+1]"

Example Name

3-[2-Chloro-4-((5)-2,3-dihydroxy-propoxy)-phenyi}-1-
81 ((1asS,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-((1aS,5aR)-
83 1.1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.10 1405.21

cyclopropalajpentalen-4-yl)-propan-1-one




WEMH{BIEame tR [min) [M+1]*

5

Examples 75 to 80 The following examples are prepared in analogy to
Example 51 starting from 3- 5 chloro-4-hydroxybenzahldehyde. LC-MS

3-[3-Chloro-4-((S)-2,3-dihydroxy-propoxy)fghenyl]-1 75
((las,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.03 435.16

cyclopropalalpentalen-4-yl)-propan-1 -one 3-[3-Chloro-4-((R)-2,

PCT/EP2005/007892

((1aS,5aR)

aS,5aR)-1,

3-dihydroxy-propox[£r- henyl]-1 76

11,1,24r <§hiﬂ@nﬁ:€:éﬁt@éﬁw®@®tmi@h§mm&og
cyclogmpalaiaemdaryyi-prepasH e 2-Bahiad G dia-
roxy-2-hydr yl]-1- é

1,2-trim&HspArapafe Hep44avid-p@ Bt Fylero-3-th

ia-cycloproy

(

pxymethyl-p ropoxy)- phen 1

ba[a]pentalen-4-yl)-propan-l one

1.12

3+[3-Chloro

henyl]-1-((1 aS,5aR) 78

419.28

L4-(2-hydroxy-ethoxy)-
o ity Sl SniEt

-[3-Chloro-4-(3-hydroxy-propoxy)-p

YalEpHY-RroReXyS-phenyl]-1-

enyl]-1-

1.12

419.21

(@]

1
gydOBBDPala(Iﬁ%@@QRWY'I),@ﬁ@ﬁ%pr@?I 8,5,5a-tetrahydro-3-thia-
(

1laS,5aR)
yclopropa

1,1, 2-tRetiy RR a8 |Rasialentybrpomeia- 1101 419.07
alpentalen-4-yl)-propan-I -one WO 2006/010544

PCT/EP2005/007892 76 3-[3-Ch to ro-4-(2-hyd roxy-p ropoxy)-phenylJ-I
80 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.11 419.09

cyclopropala]pentalen-4-yl)-propan-1-one Example 75 'H NMR (CDCI3):
eEmaspfes 82198, 1 H), 7.07 (dd, J = 2.3, 8.2 Hz, 1 H), 6.85 (d,

The following examples are prepared in analogy to Example 51 starting from 3-

methyl-4-hydroxybenzahidehyde.

Example Name HC-MS
tr [min]  [M+1T
3~[4—((8)~2,3~Dihydroxy-propoxy)—S—methyE-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-Hyciroxy—2—hydroxymethyl—propoxy)—S-methy!—
87 phenyll-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5, 54~
' 1.04 {42923
tetrahydro-S—thla~cyclopropa[a]pentalen—4—y!)~propan~1 -
one
3-[4-(2-Hydroxy-ethoxy)-3-methyl-phenyl]-1-
88 ((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.09 |385.24
cyclopropalajpentalen-4-yl)-propan-1-one




10

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 br, J = 4 Hz, 1H), 2.39 (s, 3H), 2.15 (t br, J
WO2B0RH1058h 1 92- 1.85 (m, 2H), 1.11 (s, 3H), 0.70 (s, 3H). EXEFFiB08T/0y892
85 10 The following examples are preparé8 in analogy to Example 51
starting from 2- chloro-4-hydroxybenzahidehyde. LC-MS Example Name
tR [min] [M+1j+ 3-[2-Chloro-4-((S)-2, 3-dihydroxy-propoxy)-phenyl]-l 81

Q)

((1aS,5aR)-1,1,2-trimethyl-1,la,5,5a-tetrahydro-3-thia- 1.03 435.31
yclopropa]alpertdfefla-iisrspanpong-3-[nethybmharyR)iz2,
3-dihyglrox heny]: 1 : .

hyd gﬁ@@?ﬁ%kﬁ’h >yl tﬂuﬁéth\(r L 5i8as eahy g Aebiss| 111

(1aS,5aR)-

d¢yclopropaja]pent&éHopsapaiaivantsconé-ghip ©hlanoidofzzhyd
noxy-ethoxy)-phenyl]-1-((1 aS, 5a R) 83 1,1,2-trimethyl- 1,1

,1,2-trimethyl-1,1a,5,5a-tetra 1a-

389.30

a,5,5a-tetrahydro-3-thia- 1.10 405.21

¢ycloprop [a]peﬁ%@@wwamnwﬁewm%%% I]
PCTHgP20 a 2= -4-(3-hydroxy-propoxy)-phenyl]-1- 84
(1aSTar| L oyt e TR R ey 1
:yclopropi[alpenté?béﬁic’ﬂﬂp@[@ip@ﬁiﬂl@mé-yi)~pr0pan~1~0ne
3-[2-Chlorg-4-(2-hydroxy-propoxy)-phenyl]-1- 85

399.19

((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 17124192

;‘é/c‘l,%ﬁr gaég]pentalen-4-yi)-propan-l -one Examples 86 to 90 5 The
oG rﬁ% examples are prepared in analogy to Example 51 starting from

3HnMEUR G DB 0wy peres bisleRyds ). 6:77.6.72 (m, 1H), 4.16-4.08 (m, 2H), 4.05-
4.00 (m, 2H), 3.90-3.73 (m, 2H), 3.02-2.90 (m, 5H), 2.78 (d, J = 18.8 Hz, 1H), 2.56

(s br, 1H), 2.37 (s, 3H), 2.20 (s, 3H), 2.02 (s br, 1H), 1.91-1.85 (m, 2H), 1.11 (s,
3H), 0.70 (s, 3H).

Examples 91 to 95

The following examples are prepared in analogy to Example 51 starting from 2,6-
dimethyl-4-hydroxybenzahldehyde.

Example Name LO-MS
tz [min]  [M+1]"
3~[4~((S)—2,3—Dihydroxy—propoxy)-2,6~dimethyi—phenyl]—
91 1-((taS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- | 1.03 |429.46
thia-cyclopropalajpentalen-4-yl)-propan-1-one
3~{4—((R)ﬁ2,3-Dihydroxy-propoxy)~2,6—dimethyi—pheny£]—
92 1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- 1.03 (42940
thia-cyclopropalapentalen-4-yl)-propan-1-one




Example Name MS to [min] [M+1]+ 3-[4-((S)-2, 3-Dihyd
roxy-propoxy)-3-methyl-phenyl]-1 86
WO k-1, 1, 2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.02 426 DEP2005/007892
cyclopropa[a]pentalen-4-yl)-propan-I -one&’8-[4-(3-Hyd roxy-2-hyd
roxymethyl-p ropoxy)-3-methyl- 87
" phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a 1.04 429.23 tetra h yd ro-3
thia-cyclppropaa]pentalen-4-yl)-propan-1 one
3-[4-(2-Hy rox;gd @(}%M@éﬂ'@ﬂﬁh@ﬁﬂ}ﬁl—d%ﬂhykphenwﬁ—
lag5aR)H; lrathyk-b, aetranyeno-3-thia- 1,09 .24
yclg%gzopa a ﬁ%ﬁfgﬁmﬁf_d%&@fgﬁ’?ﬁ?ﬁ2%%@5815&@%1%%92&&%&!a~ 1.09 1399.37
PCT/EP2005/007 32 7pr@piaiRenjaienyt i rurpaB-rhethyl-phenyl]-1- 89
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.11 399.30
¢yclopropalalpentalen-4-yi)-propan-I -one
3-[4-(2-Hydrox§=irdpotyiirexieatgnphenyiBadioetyi-phenyl]-1-
\S,5a8R)-1, 2L 14 b ir. -thia-;1.11 399,19
cyclo%%{opa éﬁ%ﬁﬁ%ﬁ-ﬁ%&%@ofg %ﬁ%gﬁ@ggﬁ il’ﬁ'r\%‘é“(&t CI%)1: ?6 413.32
7.03-6.96 (m, 2H) CBCrareop2iaipantalen feyh)-geqpaRHye05- 4.00 (m,
2H), 3.90-3.73 (m, 2H), 3.02-2.90 (m, 5H),-2.78 (d, J = 18.8 Hz, 1H), 2.56
% (s br, 1H), 2.37 (s, 3H), 2.20 (s, 3H), 2.02 (s br, 1IH), 1.91-1.85 (m, 2H);
1.11 (s, 3H)), Gd-{E- Braresvapiprexg)-2foginethye fbkowihg-examples
Are Eygpareg tg & L starting fr 2 thia.
ey oo pr L 8 S Sl @efBro--thia- | 1.12 413,33
cyctopropa[af/penta[en-4—yl)~propan—1—one

L

fom

Q)

o

Examples 96 to 100

The following examples are prepared in analogy to Example 51 starting from
5 2,3,5-trimethyl-4-hydroxybenzahldehyde.

LC-MS

Example Name
tr [min]  [M+1]F

3-[4-((5)-2,3-Dihydroxy-propoxy)-2, 3, 5-trimethyl-
phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a~
96 ) 1.04 [443.32
tetrahydro-3-thia-cyclopropafalpentalen-4-yl)-propan-1-
one
3-[4-({R)-2,3-Dihydroxy-propoxy)-2,3,5-trimethyl-
phenyll-1-((1a8,5aR})-1,1,2-trimethyl-1,1a,5 5a-

97 1.04 (443.
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1- 4

one

3-[4-(2-Hydroxy-ethoxy)-2,3,5-trimethyl-phenyl}-1-
o8 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.11 |413.34
cyclopropalalpentalen-4-yl)-propan-1-one




Example N
roxy-propo

ame tR [min] [M+1]" 3-[4-((S)-2, 3-Dihyd
xy)-2,6-dimethyl-phenyll 91

WORKEAHTYR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- 1.03 428UEEF2005/087892

thia-cyclop

ropa[a]pentalen-4-yi)-propan-Béne 3-[4-((R)-2,

3-Dihydroxy-propoxy)-2,6-dimethyl-phenyl] 92

-((1aS,5

R)-1,1,2-trimethyl-,1 a,5,5a-tetrahydro-3- 1.03 429.40

thia-cyclop
PCT/EP20
-1 98d(1a
Cyclopropa
3-[4-(3-Hy

ro Ipentalen-4-yl)-propan-lI-one WO 20061010544
05303%%@%%‘#58

3 @aR)saRR4trimethirickila b b ter A thaayas. t 22
l[a]pentalen-4-yg-gggr§ an-1 -one
Hroxy-pRYBERIREBaRARIRRsfaYiRPRan-1-0ne
-1.1.2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.12 413.32

SR e exirbrgtivl-shenwldihy i pheny!
39974

427.35

(1aS,5aR
cyclopropa
B-[4-(2-Hy

e R AB I gritmesykpheny1-1-

cycloprop

as,5aa)-1§uiatﬁmaskwhrs,Jzarﬁ@ﬁﬂ”ﬁ,hﬁ%%%:@@éﬂgéﬁo4éﬁrﬁ _

[42)

1.13

[a]pentalen-4-yl)-propan-1-one Examples 96 to 100 Th
following xample%g&oﬁggﬁﬁ? m%ﬁﬁﬁg\ﬁ})r@%ﬂp'le%@starting from 5

3,5-trimethyl-4-hydroxybenzahldehyde. LC-MS Example Name [R [min]

427.34

[M+1] 3-[4-((S)-2,3-Dihydroxy-propoxy)-2, 3, 5-trimethyl 96
E%wﬂ;égq@@,ﬁg%-&,1,2-trimethyl-1,la,5,5a- 1.04 443.32 tetra hyd
ro-3-thia-cyclopropala]pentalen-4-yl)-propan-I one 3-[4-((R)-2,
3-Dihydroxy-propoxy)-2, 3,5-trimethyl-

The following examples are prepared in analogy to Example 51 starting from 3,5-

dichloro-4-hydroxybenzahldehyde.

Example Name LCMS
tr {min]  [M+17
3~[3,5~Dich!oro~4—((S)~2,3-dihydroxy—propoxy)mphenyly
101 1-((1aS,SaR)—1,1,2~trimethyl—1,1a,5,53—tetrahydro~3~ 1.05 1469.28
thia-cyclopropalajpentalen-4-yl)-propan-1-one
3~[3,5—Dichioro-4-((R)~2,3-dihydroxy—propoxy)~pheny[]~
102 1—((138,5aR)~1,1,2~trimethyl-1,1a,5,53—tetrahydron3- 1.05 [469.36
thia-cyciopropa[a]pentafen~4~yi)~pr0pan~1 -one
3—[3,5wDIchE0ro~»4—(2*hydroxy—ethoxy)—phenyl}‘l~
103 ((1a8,53R)~1,1,2—trimethyl—1,1a,5,5a~tetrahydro-3—thia~ 1.12 1439.30
cyclopropalajpentalen-4-yl)-propan-1-one |
3—[3,S—DichIoro~4~(3~hydroxy—propoxy)~phenyi}~1-
104 ((1aS,SaR)—1,1,2-trimethyl-1,1a,5,5aatetrahydro—3—thia— 1.14 [453.33
cyclopropafalpentalen-4-yl)-propan-1-one




phenyl]-1-((1 aS, 5a R)-1,1,2-trimethyl-1,1 a,5,5a 97 1.04 443.41 tetra
hydro-3-thia-cyclopropala]pentalen-4-yl)-propan-l one 3-[4-(2-Hyd
WO AIRR/BIAAY)-2,3, 5-trimethyl-phenyl]-1 98 PCT/EP2005/007892
((1aS,5aR)-1,1,2-trimethyl-1,la,5,5a-tetraB§dro-3-thia- 1.11 413.34
cyclopropala]pentalen-4-yl)-propan-l-one WO 2006/010544
PCT/EP2005/007892 80
3-[4-(3-Hydrox¥\r-%o oxg%-z,3,5-trimethyl-phenyl]-1- 99 ((1
4S,5aR)-1/1,2-i &491 larerds(BAyetexraromeminp haryy Az, 35
¢cyclppsopa| t A-W)=p =170 - -Hydraxy-propoxy)-2
3,5-trimethy@§f§h§ﬁ 1%’?{%%9!0??@’&5@ U 21,15 453.30
(1aS,5aR)-1,1,2-tFiRpipne s staleirdrykorepniad 108 427.34
cyclopropd[alpentalen-4-yl)-propan-I -one Examples 101 to 105 The
following examples are prepared in analogy to Example 51 starting from

- b dichlgre=4:h xybenzahidehyde. Example Name LGMS (R [min]
AP S

ichloro-4-((S)-2, 3-dihydroxy-propoxy)-phenyl] 101
1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3- 1.05 469.28
1a-Gy¢l alalpentalen-4-yl)-propan-1 -one 3-[3, 5-Dichloro-4-((R)-2,

i cxisnlsaalae R T BIRRATE SREGH 1S Biamare 1 Reing from o
5 tiiwasiSariraxy;2-mmtbibyichadhbietigtiahydro-3- 1.05 469.36

thia-cyclopropalalpentalen-4-yi)-propan-I -one 3-[3,5-Dichloro-4-(2-hyd
roxy-ethoxy)-phenyl]-1 103
laS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.12 439.30 LC-MS
ERPRIBA[a]pentalen-4-yl)-propaniiaie 3-[3, . X
5-Dichloro-4-(3-hydroxy-propoxy)-phenyl]-1 tz [min]  [M+1]
3~[3-Chioro—4«((8)—2,3—dEhydroxy~propoxy)-5-methoxy—

phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

106
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1- 1.021465.20

one

3-[3—Chforo—4-((R)~2,3~dihydroxy—propoxy)—S—methoxy~
phenyl}-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-

tetrahyd ro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-

107 1.03 1465.24

one

3-[3~ChIoro—4-(2-hydroxy-ethoxy)—S-methoxy—phenyE]—1~
108 | ((1a8,5aR)~1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-| 1.09 |435.15

cyclopropalalpentalen-4-yl)-propan-1-one

3-[3-Chloro-4-(3-hydroxy-propoxy)-5-m ethoxy-phenyll-
109 1-((1aS,SaR)—’f,1,2—trime’thyf~1,1a,5,5a—tetrahydro»3- 1.10 |449.24
thia-cyclopropalajpentalen-4-yl)-propan-1-one

Example 106
"H NMR (CDCls). $6.85 (d, J = 1.8 Hz, 1H), .70 (d, J= 1.8 Hz, 1H), 4.25-4.17 {m,
10 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

104 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.14 453.33

cyclopropala]pentalen-4-yl)-propan-1 -one WO 2006/010544
wgRY

5/007892 81 343, 5-D ichloro-4-(2-hyd roxy-p ~ PCIEP2005/007892
ropoxy)-phenyl]-1 105 82
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.15 453.30
Cé%\%arop:éagpentalenA- [)-propan-I -one Examples 106 to 109 The
foftGRifg eXdinplePald: phepdfel izribgR BEarBble S193artae fonzH), 1.11 (s,
SSQ)CI@jqr@ g-lyq}"pxy-S-methoxybenzahldehyde. LC-MS Name tR [min]
[M+1]+ 3-[3-Chloro-4-((S)-2, 3-dihydroxy-propoxy)-5-methoxy- 106
phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tg@;{g@gsr%aﬁg\fq@propa[a]pentalen-4-Y|)-Propan-l— 1.02 465.20 one
3-[3-Chloro-4-((R)-2,3-dihydroxy-propoxy)-5-methoxy- phenyl]-1-((1
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a 107 1.03 465.24 tetra

j ] =4=Wl)-pr -] one 3-[3-C .
oo D B Elkbeye i AR SAREl 51 starting from 3
(f&%ﬁﬁ%ﬁﬁ?L%y:@Tﬁﬂ@i%ﬂWEQ!EEhl@@ﬁﬂaﬁ?dro-3-thia— 1.09 435.15
cyclopropala]pentalen-4-yl)-propan-I -one 3-[3-Chloro-4-(3-hyd
roxy=propoxy)-5-m.ethoxy-p h enyl] 109
J;é éalR)-l,1,2-trimethyl-1,1a,5,5a—tetrahydro-3- 1.10 449.24 1.C-MS
th|a-cy§opropa[alpentalen-4-yi)-pro 1f.0one Example 106 1H NM(R ) .
CDCI3):-66.85(d, 1= 1.8 Hz, 1H), 6.70 (d, J = 1.8 Hz, 1H), 4.25-4R Rl [M+1]
10 1H), 4.03345(Enr 281D B BB ¢y IPB:83-3:M0 ¢, 2irH)ethdRy3. 35 (M,
2H), 3.05 WO 29060406 RETIREARIHHRy 1. 10,5, 5a-

110
: 1.00 4
tetrahydro—3—thia~cyctopropa[a}pentaIen~4my§)—propan-1 - 49.32

one

3-[4-((R)-2,3-Dihyd roxy-propoxy)-3-fluoro-5-methoxy-
11 phenyl}-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-

) 1.00 [449.39

tetrahyd ro~3~thJa~cyciopropa{a]pentaien~4—yl)-propan~'E -

ohe

3-[3~F1uoro—4-(2~hydroxywethoxy)~5—methoxy~phenyEH~
112 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.06 419.26
cyclopropalajpentalen-4-yl)-propan-1-one

3~—[3-F-“Iuoro~4~(3—hydroxy~propoxy)~5-methoxy»phenyl]-
113 1-((1a5,5aR)-1,1,2-trimethyt-1,1 a,5,5a-tetrahydro-3- 1.07 (433.24
thia-cyclopropalalpentalen-4-yl)-propan-1-one

3~[3~Fluoro-4~(2~hydroxy—propoxy)~5—methoxy-phenyl]~
114 1-((1a8,5aR)-1,1,2-trimethyl-1, 1 a,5,5a-tetrahydro-3- 1.09 [433.32
thia-cyclopropalalpentalen-4-yl)-propan-1-one




82 2.88 (M, 5H), 2.78 (d, J = 18.8 Hz, | H), 2.38 (s, 3H), 1.93-1.86 (m, 2H),
1.11 fs, 3H), 0.70 (s, 3H). Examples 110 to 114 5 The following
W24 e prepared in analogy to Example 51 starting froRf3EP2005/007892

fluoro-4-hydroxy-5-methoxybenzah Ideh

ﬁl%. LC Example Name -MS tR

[min] [M+1]+ 344-((S)-2, 3-Dihydroxy-propoxy)-3-fluoro-5-methoxy- 110
phenyl]-1-((1 aS,5aR)-1,1,2-trimethyl- 1,1 a, 5,5a 1.00 449.32 tetra
hasmies Idfepiddalajpentalen-4-yl)-propan-l one 3-[4-((R)-2,
3-Dihydroxy-propoxy)-3fluoro-5-methoxy- phenyl]-1-((1

aS,5aR)-1,

1,2-trimethyl-1,1 a,5,5a 111 1.00 449.39 tetra

h{bgo folievdng apropla) peatalapargt)- ropaaitgneo Example 51 starting from
37E3ifilHgro-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

1-((1aS,58

1hia—,ﬂ/§lop

pOXY)-5-methoxy-p-hrenytt113

OXY-pPropax

cyclopropalalpentalen-4-yi)-propan-1 -one 3-[3-F | u o ro-4-(3-hyd

thia-cyclopropala]pentalen-4-yl)-propan-I -one 3-[3-Fluoro-4-(2-hyg

Itr [min]

LC-

MS
[M+17"

y)-5-methoxy-phenyt-ii4

R)a,{(2)tdraetidsdabhaetatydredolPRtad B2.

r&qa@]geaga%en-#yj)-propan-l -one 10
as,vak)-1,1,2-tifethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropafalpentalen-4-yl)-propan-1-one

0.97

431.22

116

3-[4-({R)-2, 3~Dihydroxy-propoxy)—swmethoxy»phenyi]~1 -
((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-propan-1-one

0.97

431.25

117

3-[4-(2-Hydroxy-ethoxy)-3-methoxy-phenyl}-1-
((1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-y)-propan-1-one

1.04

401.03

118

3-{4-(3-Hyd roxy—propoxy)~3~methoxgy~phenyi]-1*
{(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-propan-1-one

1.05

415.21

119

3-[4-(2-Hydroxy-propoxy)-3-methoxy-phenyl}-1-
((1aS,5aR)-1,1,2-trimethyl-1, 1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalen-4-yl)-propan-1-one

1.06

415.21

120

3-[4-(3-Hydroxy-2-hyd roxymethyl-propoxy)-3-methoxy-
phenyl}-1-((1a8,5aR)-1,1,2-trimethyl-1,1a,5 5a-
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-

Oohe

0.99

445.24




WO 2006/010544 PCT/EP2005/007892 83 Examples 115 to 120 The
following examples are prepared in analogy to Example 51 starting from
WQ2MHAWSEY C Example Name -MS tR [min] [M+1]+ 3-[4-((SRETARI 07892
roxy-propoxy)-3-methoxy-phenyl]-1 115 84
((las,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 0.97 431.22
cyclopropala]pentalen-4-yl)-propan-I -one 3-[4-((R)-2,
ERdyghee/ 420 toxi2B-methoxy-phenyl]-1 116
((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 0.97 431.25
cyclopropala]pentalen-4-yi)-propan-| -one
M(%WﬂWﬁmb@S%meﬂﬂewmhehyé]nhldéy to Example 51 starting from 3,5-

e”z ox 3‘151‘ 2-trim th |- 1@% qf:a -tetra hydro-3-thia- 1.04 401.03
cyc oprop [a d{% a‘% l-one 3-[4-(3-Hyd

5 roxy propoxy) -3- methoxy phenyl] -1118
ethvl-1-1a.5.5a fnfrgh\lrlrn 3-thia--1.05.415 ?1

\.La.\.) AN L7 l.IIIIIL,ul_yl .I.,J.u,\J
(E;{ggqu:a}a]pentalen 4-yl)-propan-jQpg. LC-MS
3-[4-(2-Hydroxy propoxy)-3= methoxy phenyl] -1 119 tr Imin]  [M+1]"

\}.&S,S&R lmaﬂn\ll 1149 Sa-taetrahvdro-3-thia--1.06.415 21

¢yclopropa [a]S’e 'ralt @%@B‘B}‘wam{ﬁ@%xw GARINRIRGY Ny d
toxymethyl-p rq@l@ggmﬁ[]imﬂmﬁaﬂ)ehWkM@ﬁﬁyl 1,1a,5,5a-

5aRj411,2 5,5a 120 0. 9 45.24 tetra' hyd ro-3-th | 0.99 [461.22
ia- cycloproé %%%%%T rﬁﬁ/ﬁyﬁ Welesohetbrizan-1-
PCT/EP20D5/007892

3-[4-{(R)-2,3-Dihydroxy-propoxy)-3,5-dimethoxy-
phenyl}-1-((1aS,5aR}-1,1,2-trimethyl-1,1a,5,5a-
122 _ 0.99 |461.25
tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-

one

3-{4-(2-Hydroxy-ethoxy)-3,5-dimethoxy-phenyl}-1-
123 [ {(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.05 [431.24
cyclopropalalpentalen-4-yh-propan-1-one

3-[4-(3-Hydroxy-propoxy)-3,5-dimethoxy-phenyl}-1-
124 ((1aS,53R)~1,1,2-triméthy|~»1,1a,5,Sa~tetrahydro-3~thia— 1.05 [445.26
cyclopropalalpentalen-4-yl)-propan-1-one

3-[4-(2-Hydroxy-propoxy)-3, o-dimethoxy-phenyl}-1-
125 ((1a8,5aR)~1,1,2~trimethyi-1,1a,5,5a—tetrahydro-3—thia~ 1.08 |445.22

cyclopropalalpentalen-4-yl)-propan-1-one

3-[4-(3-Hydroxy-2-hydroxymethyi-propoxy)-3,5-

dimethoxy-phenyll-1-((1aS,5aR)-1,1,2-trimethyl-
126 ) 1.00 i475.24
1,1a,5,5a-tetrahyd ro-3-thia-cyclopropalalpentalen-4-yl)-

propan-t-one




84 Examples 121 to 126 The following examples are prepared in analogy
to Example 51 starting from 3,5- d imethoxy-4-hyd roxybenza ldehyde. 5

WQ BRIGB%ample Name tR [min] [M+1]+ 3-[4-((S)-2, 3-Dihyd Y&HR/EF2005/007892
ropoxy)-3, 5-d i m ethoxy phenyl]-1-((1 a$5aR)-1,1,2-trimethyl-1,1 a,5,5a
121 0.99 461.22 tetrahydro-3-th ia-cyclopropala]pentalen-4-yl)-propan-I
one 3-[4-((R)-2, 3-Dihyd roxy-propoxy)-3, 5-dimethoxy- phenyl]-1-((1
Bxaam)idsli2rimeit2yl-1,1 a,5,5a 122 0.99 461.25 tetra hyd ro-3-th
ia-cyclopropala]pentalen-4-yl)-propan-1 one
3-[4-(2-Hydroxy-ethoxy)-3,5-dimethoxy-phenyl]-1- 123
(Q]BéfSﬁtR%ﬂgl&(ﬂn'ithyd}fe]m@ﬁae@ﬁmm@tm%i%h@%tamng from 2,6-

é}/&ho%%ﬁ H% [3 ggp{/gﬁaler%(?L é/i)a%or?an | -one 3-[4-(3-Hydroxy-propoxy)-3

5 ((1aS,5aR)- 1 1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.05 445.26

¢yclopropafalpentalen-4-yh-propan-1-one-3-[4-(2-Hydroxy-propoxy)-3,

5@@@,5&;] axy-phenyl]-1 125 Nam LC-MS
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a- tetrahydro -3-thia- 1.08 445.22¢ [min]  [M+1]*

cvelepropalalpentalen-4-vi)-bropan---one-3 f/! (’2_ Hvd.roxv-2-hvd
r()),xyn:etf:ly ij;lgpg %gé %gdﬁ%ﬁléfﬂffw Qﬁ%ﬁ?ﬁyi %(@ “dimethoxy-
aS,5aR)-1,1,2-pireet H11786 48P L4, 2-trimethyl-1,1a,5,5a-

127 1.00 1461.35
tetrahydro-3-thia~-cyclopropalajpentalen-4-yl)-propan-1- k

one
3-[4-((R)-2,3-Dihydroxy-propoxy)-2,6-dimethoxy-
phenyll-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

128 1.01 |461.3
tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1- °

ohe

3-[4-(2-Hydroxy-ethoxy)-2,6-dimethoxy-phenyl]-1-
129 1 ((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.07 |431.35
cyclopropalalpentalen-4-yl)-propan-1-one

Exampies 130 to 134

The following examples are prepared in analogy to Example 51 starting from 4-
hydroxybenzaldehyde.

LC-MS

Example Name
tr fmin]  [M+1]"

3-[4-((R)-2,3-Dihydroxy-propoxy)-phenyl}-1-({(1aS,5aR)-
130 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 0.89 [401.20

cyclopropalalpentalen-4-yl)-propan-1-one




10

1,1 a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl) propan-l-one WO
2006/010544 PCT/EP2005/007892 85 Examples 127 to 129 The

2,6- dimethoxy-4-hydroxybenzaldehyde. 38 C-MS Example Name tR
[min] [M+1]+ 3-[4-((S)-2, 3-D i h yd roxy-p rop oxy)-2, 6-d i m eth oxy

phenyl]-1-(

1 aS, 5aR)-1,1,2-trimethyl-1,1 a,5, 5a 127 1.00 461.35 tetra

WQRABKN M dkamples are prepared in analogy to Example 49 stBEFEH208H007892

Rydro-3-thi
3-Dihydrox
as,5aR)-1,
a-cyclopro
-[4-(2-Hyc
1aS,5aR)

[ W

a-cyclopropala]pentalen-4-yl)-propan-1 one 3-[4-((R)-Z,
y-ﬁ?&‘b&ﬂj&ﬁl@mﬁ%ﬂ%&m\@wi}l{@a&% R)-1,1,2-
1,2-trimethwn@,iﬁ@,,5,r5§,g%%ﬁ%%gsgﬁ%_hyd ro-3-1
pa [a]pe nta len-4- ﬁlﬁgog?n-l one

roxy-et‘F%ﬁJ?}QQ?@ﬂiy ABXSpHeryiplopEas 1-one
-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.07 431.35

h 405

371.19

pllowing e

I- 16 dpydrg

N _ =h O~

yclopropajalpentalen-4-yi)-propan-1 -one Examples 13010 134T

< 2ripies Hye srspired axanplisdy th EYdmPI6aR)statiihg

cyc!opropa[a]pentaien-4—yi)—propa n-1-one

ne

from

pxybenzalgenyde lC1i8 S2xRmals NAmedRAmInl M1+ 44

385.21

133

3-[4-(2-Hydroxy-propoxy)-phenyl]-1-((1 a3,5aR)-1,1 ,2;
trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-propan-1-one

1.08

385.14

134

3-{4-(3-Hydroxy-2-hyd roxymethyl-propoxy)-phenyl}-i-
((1a8,5aR)-1,1,2-trimethyl-1, 1 a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalen-4-yl)-propan-1-cne

1.01

415.24

Example 135

3-Phenyl-1-((1a8,5aR)-1,1,2-trimethyl-1, 1 a,5,5a~tetrahydro—&thia—cyc!opropa[a]—
pentalen-4-yl)-propan-1-one is prepared by reacting (1a8,5aR)-1,1,2-trimethyl-
1 ,1a,5,53~tetrahydro~3—thia—cyclopropa[a]penta—lene-4—carboxyiic acid methoxy-

methyl-amide with phenethyl magnesiumchloride in analogy to Example 48; LC-

MS: tR'—-' 1.

15, [m+1]* = 311.00.

Example 136




10

3-[4-((R)-2, 3-Dihydroxy-propoxy)-phenyl]-1-((1 aS,5aR) 130 1,
1,2-trimethyl-1, 1 a,5,5a-tetrahydro-3-thia- 0.99 401.20

WO 2e44B 54 a]pentalen-4-yl)-propan-1-one WO 2006/010544FCT/EP2005/007892

PCT/EP2005/007892 86 3-[4-(2-Hydrox§Zethoxy)-phenyl]-1-((1
aS,5aR)-1,1,2 131 trimethyl-1, 1 a, 5,5a-tetrahydro-3-thia- 1.05 371.19
cyclopropalalpentalen-4-yi)-propan-1 -one
3-[4-(3-Hydroxy-propoxy)-phenyl]-lﬂ(@é/z;lgﬁ5a R)-1,1,2 132 trimethyl-1, 1
a, 5,5a-tetrahydro-3-thia- HQ8 385.2%¢7 3
cyclopropala]pentalen-4-yl)-pregan-1-one

~{{1 aS, 5aR)-1,1,2 133 trimethyl-1, 1
85.14
cyclopropala]pentalen-4-yl)-pgefian e 3<[4-(3-Hydroxy-2-hyd

((1aS,5aR)-1,1,2-trimethyl-1,la,5,5a-tetrahydro=3-thta Cﬁ)l 415.24
Bylela3rohalrdrpaiaentinyigpy PR aSNsaRyaMple-biadidi- 171 £518a-tetrahydro-

CS Ol\5 ,
b RISl I rHeBIDPE Y 985 FanpeRBRaa iy cigpelony  to
bafaplpetiatdnring) fnyopand-oytrisprend et Byrieaedtgde; LC-MS: tr = 1.09,

aspaR): -trimethyl- .
&3,?5614%%]; ydro-3-thia-cyclopropala]penta-lene-4-carboxylic acid
methoxy- methyl-amide with phenethyl magnesiumchloride in analogy to

Egégmgll%éq;s,lﬁbm%m =1.15, [m+l ]+ = 311.00. 10 Example 136

The following examples are prepared starting in analogy to Example 51 from rac-
1-((1aS,5aR})-2-ethyl-1,1-dimethyl-1, 1a, 9,ba-tetrahydro-3-thia-cyclopro-
pafa)pentalen-4-yl)-ethanone and 3,5-dimethyl-4-hydroxybenzaldehyde.

LC-MS
te IMin]  [M+17

Example Name

3-[4-((3)-2,3-Dihydroxy-propoxy)-3,5-dimethyl-phenyl}-
137 |1-((1aR,5a8)-2-ethyl-1,1-dimethyl-1,1a,5 5a-tetrahydro-| 1.06 |443.31
3-thia-cyclopropalajpentalen-4-yl)-propan-1-one

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-cyclopropalalpentalen-4-yl)-propan-1-one

1-((12R,5a8)-2-Ethyl-1,1-dimethyi-1,1a,5,5a-tetrahydro-
139 3-thia-cyclopropalalpentalen-4-yl)-3-[4-(3-hydroxy- 1.14 |427.37
propoxy)-3,5-dimethyl-phenyl}-propan-1-one




WO 2006/010544 PCT/EP2005/007892 87 H3 H3C CH3 S| OH
3-[4-(3-Hyd roxy-propyl)-phenyl]-1-((1 aS, 5aR)-1,1,2-trimethyl-1,1 a,5,

W46 HINEro- 3-thia-cyclopropala]pentalen-4-yl)-propan-l-onBGS/ BRapEya7392

10

in analogy to Example 49 starting from 88
4-(3-hydroxy-propyl)-benzaldehyde; LC-MS: tR =1.09, 5 [m+1 ]+ =
369.10. Examples 137 to 140 The following examples are prepared

tarting in nalo%éto Example 51 from rac- 10 1-((1 aS,5a
)-2-ethyl- 11 1ddinie R t2 Bthyl-dalidiraniiirb 13 tmi 2o dietsedy/dro-

alalpgptal na%waa-eébés@&?@p%ﬁ@ﬁfgjmﬁmﬁoﬁﬂw%pf%%@?e*Vdﬁ5 427.30

C-MS Example Name tR [min
-[4-((S)-2,B-DihyRfihGxiope-girestBydiphanyllsiengn-13one
-((1laR,5a5)-2-ethyl-1,1-dimethyl-1,1a,5,5a-tetrahydro- 1.06 443.3
3-thia-cyclopropa[a]pentalen-4-yl)-propan-I -one 3-[4-((R)-2, '
3:Dihydrpxy- oxy)-3,5-dimethyl-phenyl] 138
ﬁ)i‘fgéi?g%%ﬂﬂﬂﬁﬁz-dimethyl-l,1a,5,5a-tetrahydro- 1.06 443.38
3-thia-cyclopropala]pentalen-4-yl)-propan-I -one 1-((1 a R, 5aS)-2-Ethyl-1,

| -dimethyl-1,1 a a-tetra,hyd ra 13 . ,
S S R AR et hagioa-etrahydro-3-thia
pegploxpiehatdimaibyenhenylispianand-@end/Q 200801 0P4detone (0.7 mL) K,COs,

PCT/EP2005/007892 88 1-((1 aR,5aS)-2-EthyI-1,1-dimeth\5/I-1,1 _
a(,%,SéU%trgﬂuyH%OE) followed by the appropriate phenol (54 pmol) is added. The

mixture is shaken at rt for 27 h before it is diluted with acetic acid:methanol 1:1

(V1)

QW Ir-—0T 1

=
H

and separated by prep. HPLC (Waters Symmetry 19x50mm 5pm, 20 to 95%
acetonitrile in water containing 0.5 % HCOOH) to give the compounds of the
Examples fisted below:

LC-MS

Example Name
tr [min]  [M+1]"

2-Phenoxy-1-((1a$,5aR)-1,1,2-trimethyl-1,1a,5,5a-
141 _ 1.11 1313.24
tetrahydro-3-thia-cyclopropalalpentalen-4-yi)-ethanone

2-(4-Methoxy-phenoxy)-1-((1a8,5aR)-1,1,2-trimethyl-
142 |1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentaien-4-yl}-| 1.10 |343.29

ethanone

2~(2-Methoxy-phenoxy)-1-((1a8,6aR)-1,1,2-trimethy}-
143 |1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)- 1.09 [343.25
ethanone




140 3-thia-cyclopropala]pentalen-4-yl)-3-[4-(2-hydroxy- 1.15 427.30
propoxy)-3, 5-dimethyl-phenyl]-propan-1-one Examples 141 to 149 To a

WOt

2-bromo-1-((1aS,5aR)-1,1,2-trimethyl-1,88,5,5a-tetrahydro-3-thia- 5
cyclo-propala]pentalen-4-yl)-ethanone (8 mg, 27 mol) in acetone (0.7 mL)
K2CO3 (11 mg, 81 mol) followed by the appropriate phenol (54 mol) is

PCT/EP2005/007892

acid:methg
19xpgAm
0 give the
Name tR [|
n,5,5a 141

added. The mixture is shaken at it for 27 h before it is diltited with

anof104-EthuSeiriares by (ap SaR)C (M2atirseslypime

959 agetonitrile | ining 0.5 %
e R PR B
min] [M+1]+ 2-Phenox@a(0as,5aR)-1,1,2-trimethyl-1
[ 1.11 313.24 tetra hyd ro-3-th

acetic
[

[{0]@)

ry
g )"Exe;hfz‘)le

1

341.27

a-cyclopry
hS,5aR)-1;
1,13 552
ethanone
1,1a,5,5a
ethanone

)Ea aJpentalen-4-yl)-ethanone 2-(4-Methoxy-phenoxy)-
4 M hykphenoxy)-1-((1a8,5aR)-1,1,2-trimethyl-
ieyahy dosiiagyslanian: o0 245:
2-(2-Methoxy-p'ﬁ%noxy&??%@ﬁ%@?ﬁ%ﬁ%%&@yi
tetrahydro-3-thia-cyclophsdfeiigentalen-4-yl)- 1.09 343.
WO 2006/010544 PCT/EP2005/007892 89

L -((1

341.20

2-(2-Ethyl
1,1a,5,5a-
ethapgne
1,1a,5,5a-
ethanone

-phenoxy)-1-((1 aS, 5a R)-1,1,2-trimethyl 144
Ay S LRI B8 G- 4.9 - T

e TR Rl P

ethanone

341.27

147

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

cyclopropalajpentalen-4-yl)-ethanone

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 (CDCly): § 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,
3Hj), 0.72 (s, 3H).




2-(3,5-Dimethyl-phenoxy)-1-((1 aS, 5aR)-1,1,2-trimethyl 146
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)- 1.15 341.27

WHYHBIE* - (3-Trifluoromethyl-p henoxy)-1-((1 aS,5aR)-1,1,2 RGHEP2005/007892

10

trimethyl-1,la,5,5a-tetrahydro-3-thia- 1.16881.28 cyclopropala]pe nta le
n-4-yi)-ethan one 2-(4-Hydroxymethyl-2-methoxy-phenoxy)-1-((1 aS,5aR)

148 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 0.99 373.31 :
cirieprolrgperimts34-yl)-ethanone

2-[4-(2-Hydroxy-ethyl)-phenoxy]-1-((1 aS, 5aR)-1,1,2 149
trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.02 357.27
cV@lcﬁnrwat@]@@ft&émg@m)-’e(mg%geFaxam%argﬁ(%tgxmig,rﬂ%s@%%%ﬁ}%,d ro-3-thia-
7 : H). 4. , : s, 3H), 3. ,J05.3, 18.8 Hz,
1%%3@@5?0%@4}2beﬁ?égﬁfrz(‘,‘?’@;%‘a?é?sé)@9 A HBYNINRAEPRS (8,79mL) KoCOy
3¢ Ot @1 3oV @RONEID LB MPETIFIZROS/QATRR2 (99 FXBI e dded. The

150 to 163 To g solutjon ]g_)f L _

TG ke o 1 AnbuRRTeIR: I i wieh gt acid:methanol 1:1
cyald-pepradadpe pialere4-ypthan ngem?l) | e 40 o
mL) @303 5 (1?Lgam9g§?eéﬁl pmol) fomtgjré;?ﬁe?app op;ir?ate ani mé“(ga 20 o 95%
R WG R D THRIRNGAPIaE AR S AertHErOPH bitogive ishdiltethpdtinds of the
dertimphid-neesiansibkil and separated by prep. HPLC (Waters

Symmetry 19x50mm 5m, 20 to 95% acetonitrile in water containing 0.5 %
HCOOH) to give the compounds of the Examples listed below: 10

Example Name LC-MS tR min] [M+1]+ [CNiS
2 pteenplamino-1-((1aS,5aR)-1,1,2-tNerathyl-1,1 a,5,5a

tr [min]  [M+17"

150 2-Phenylamino-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
) 1.11 .
tetrahyefro—Smth|a~cyc!opropa[a]pentaien~4-yl)—ethanone 912.26

2-(2-Methoxy-phenylamino)-1-((1aS,5aR)-1,1,2-
151 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 113 342.29

cyclopropafalpentalen-4-yi)-ethanone

2-o-Tolylamino-1-((1a8,5aR)-1,1,2-tfrimethyl-1,1a,5,5a-

152
tetrahydro-3-thia-cyclopropalalpentalen-4-yi)-ethanone 115 1326.29

2-(2-Ethyl-phenylamino)-1-((1aS,5aR)-1 ,1,2-trimethyl-
153 1,1a,5,Sa—tetrahydro—3-thiancyclopropa[a]pentalen~4-yi)- 1.17 |240.18
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




150 1.11 312.26 tetra hydro-3-th ia-cyclopropala]pentalen-4-yl)-ethanone
2-(2-Methoxy-phenylamino)-1-((1 aS,5aR)-1,1,2 151 trimethyl-1,

WO e 830%4rahydro-3-thia- 1.13 342.29 PCT/EP2005/007892
cyclopropala]pentalen-4-yi)-ethanone 2-@4Tolylamino-1-((1
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a 152 1.15 326.29 tetra hyd ro-3-th
ia-cyclop ropa[a]pe nta len-4-yl)-ethanone 2-(2-Ethyl-phenylamino)-1-((1

S,5aR)-1/1,2-trimethyl 153
1a,5,5a-tetPatBidrO Baetiacayefipropajalipentaleftds/aR ) 7,240.19

th e 2-(4-Met I -1- 1,2 154

rimet yI -1}1 a,5, 5ahﬁ?fxgﬁngro 53%]‘1 %?ijﬁ%f@ﬁ%‘% I%}%I’B'propa[a]pe ntgl 05 |372.22
I n-4-y|)-etl2 anon QWQJZODBYGWQWJEP%M%E%Z 91
2-(2,4-Dimgethoxy-phenylamino)-1-((1 aS,5aR)-1,1,2 155 trimethyl-1, |

a,5,5a-tetrahydro-3-thia- 1.05372.22

syclopropg [aﬁaé&rﬁ'ﬁeﬁh}@xyﬁzemmmthhenylamino) 1-((1a8,5aR)-
2-(47Methoxy-2- la 156, 1,1,2-trimethyl-

N ,5a—1etrah%e POERATIR 8 Sk B Rt o-a: Y0 |356.34
cyclopropa [a]pentalemc«h@yl)oew{a}mmﬁam@é’éymmﬂthybpbenylam|n D)-1-((1
aS,5aR)-1j1,2 157 trimethyl-1, 1 a,5,5a-tetrahydro-3-thia- 1.14 340,32
cyclop ropala] pentalen-4-yl)-ethan one

D-(3-Triflugro@réthdrphesifanheptidiag: 5&(@)&1&52&)58 trigaethyl-1, 1

,5,p8;tetrahydro-3- {er
:yclopropcl[a]pentalérrll 4- 3%6%53 tetrahydro-3-thia- 1.14 1340.32

2-(2-Methgxy-5- trlflwmﬁmﬂmq@kwylammé)m%ﬁﬁanone
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.19 410.16

2-(3~Trifluoromethyl-phenylamino)-1-((1a8,5aR)-1,1,2-
158 trimethyl-1,1a,5,5a-tetrahydro-3-thia- 117 (421.27

cyclopropalalpentalen-4-yi)-ethanone

2-(2-Methoxy-5-trifluoromethyl-phenylamina)-1-
199 |{(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.19 1410.16
cyclopropalalpentalen-4-yi)-ethanone

2~(3-Methoxy-5-triflucromethyl-phenylamino)-1-
160 | {(1a8,5aR}-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-| 1.17 |410.22
cyclopropalalpentalen-4-yl)-ethanone

2-(4-Methoxy-3-triflucromethyl-phenylamino)-1-
161 ((1a8§,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- | 1.15 [410.25
cyclopropalalpentalen-4-yh)-ethanone

2-(2-Methyl-5-triflucromethyl-phenylamino)-1-
162 ((1aS,5aR)-1,1,2-trimethyl-1,1a,5,6a-tetrahydro-3-thia-| 1.19 1394.24
cyclopropalalpentalen-4-yl)-ethanone




10

15

cyciopropala]penta len-4-yl)-eth anone
2-(3-Methoxy-5-trifluoromethyl-phenylamino)-1 160

WQePHEItey-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.17 £LFEP2005/007892

cyclopropala]pentalen-4-yl)-ethanone 92
2-(4-Methoxy-3-trifluoromethyl-phenylamino)-1 161
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia- 1.15 410.25
g¢yclopropa|[a Jpe nta le n-4-yi)-ethanone

2-(2-Methy]-54riflu@rdime iRy sienmhaiyjamisel-1-((1aS,5aR)-
(LadgopR) L1 2-npotinnbg oS YA 8 99429 1,00 |356.26

¢yclopropa [a]penta le n-4-yl)-ethanone WO
PCTIEP20D5/007892Ydorrgrafaingatady-étiHephemytemino]-1-((1
aS,5aR) 163 1,1,2-timethyl-1,1a,5,5a-tetrahydro-3-thia- 1.00 356.26
cyclop ropala]penta len-4-yl)-etha none Example 157 TH NMR (CDCTI3): 8

%% S ?.Ij)§ 29 (s, 1 H), 4.25 (s, 2H), 3.06 (dd, J = 6.4, 18.8 Hz, 1H),

: ’%af?f_ 8 Hz, 1H), 2.41 (s, 3H), 2.26 (s, 6H), 2.00-1.91 (m, 2H), 5
TANSIRIOECTA. (5,810, @xample PASISEHIC LS B aslid @€ 196 4, 18.8
r c-(]ilaga,SaR -1,1,2-Trimethyl-1,1a,5 5a—tetrah§ydro-3-th|a-cyclopro ala]

p%ﬁta e85 (Hoxyfic B ﬁ%néfﬂb@-ﬂeﬁ%yl e - ’EpfephFdd H00-1.91 (m, 2H),
analogy BHEXaMP(e, 13starting from rac-(1
S*,5R*)-2-[1-chloro-eth-(E)-ylidene]-6,6-dimethyl-

bicyclo[3.1.0]hexan-3-one. LC-MS: tR = 1.07 min, [M+1]+ = 342.32. 15

ExamiRel$64

rac.
rac-(1a$5,5aR)-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-(18* 5R*)-2-[1-chloro-eth-(E)-ylidene]-6,6-dimethyl-
bicyclo[3.1.0lhexan-3-one. LC-MS: tr = 1.07 min, [M+1]" = 342.32.

Example 165

(1aR,5aS)-1,1,2-Trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropafajpentalene-4-
carboxylic acid 2-methoxy-benzylamide is obtained by chiral resolution on HPLC

(Chiralcel OD 4.6x250 mm, 10 um, eluting with 10% ethanol in hexane (0.8




H3C H3C C'H3 6 O~ H I (1 aR,5aS)-1,1,2-Trimethyl-1,1 a,
5,5a-tetrahydro-3-thia-cyclopropala]pentalene-4- carboxylic acid

WO2MEfHEX benzylamide is obtained by chiral resolution on HBE&EP2005/667892

10

15

20

25

30

(Chiralcel OD 4.6x250 mm, 10 m, eluting®ith 10% ethanol in hexane (0.8
WO 2006/010544 PCT/EP2005/007892 93 mL/min)) of the corresponding
racemate; HPLC: tR = 13.0 min (Chiralcel with above conditions); ((IaS,

Bm)ﬁén)liwerf tRe- %re‘ﬂpazrfiwgnmm@@t@ﬂwgsasﬁawmaane"rmchmralcet with
: TPySbindigg .assays are performed in 96 well microtiter

&%%%%%ﬁﬁ@ﬁ’%ﬁ){#g’ mﬁil"'\?g u%ré &?%)Oéprl‘?iﬁging membrane

preparations of CHO cells expressing recombinant human SIPI receptor.

say conditj 0 mM Hepes (Fluka, 54461), 100 mM NacCl (Fluka,
%‘ﬁé}p%e%ﬁﬁ%ﬁ (B éeéjgi%f 15198 BS s 1A tESMiochem,
126609), 1 pM GDP (Sigma, G-7127), 2.5% DMSO (Fluka, 41644), 50

pgh_] 5%—G,TP, SéAmersham Bigsciences, SJ1320). The pH was 7.4. Test
c %}6 ARG AREBGA ARG GRS Vs NRRHIRT pratifc(Mersy 442587) in

& e visiotaeratupedoiBQamy I EathPhAE epRPNRARSBY BYIST cilidExpressing
absence, of 3?5- GTPyS. After addition of 50 pl of 35S-GTPyS, the assay

iSSRROBARAN P UTHREL 2B oGP rARTRY TaRNdlions iaterRthaibt Hepes (Fluka,

teapgan, ofl 4R edcRITM{Fuiesfo7a JYgltissrenn MIRIIKMIIDRES 63064), 0.1% BSA
MéaFiC H60) ﬁg&’?\g c_eII harvester from Packard Biosciences, and the
SlfiRIgRIGRs eI P HPnRINRRHPAAAHRPB DS Govkp, 41644),

GEdmedisiarihesbotamiandnaienasiiienor 33 AIMIcraSentAQ was 7.4, Test

(Packard Biosciences, order# 6013621), sealed on the top.

\EMBRATE D &R Fi555lve @iy idad dasiRRd VM AT scopra-inswbated at room

ReelsuehBinseigrEeminGhA 5D e Foneearsliona A98nisL induaRoAL Hce of s
of the maximal specific 355- GTP?SSE)IndIF&). Specific binding is
Ridrminettsy sddiiating ABnHgdcinSHdiG. 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 Na;HPO4/NaHPO,
(70%/30%), dried, sealed at the bottom and, after addition of 25 Kl MicroScint20
(Packard Biosciences, order# 6013621), sealed on the top. Membrane-bound *S-

GTPyS is measured with a TopCount from Packard Biosciences.

ECs 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 ECsp value of somé Examples determined as described above:

Table 1:

Compound of Example ECsp [NM]

5 75




10

15

from maximal binding. Maximal binding is the amount of cpm bound to the
25 Multiscreen plate in the presence of 10 pM of SIP. Non-specific binding

WOZWRYMEunt of binding in the absence of an agonist in the BSIER2PAHE7892

1 shows the EC50 value of some Examplls determined as described
above: 30 Table d: Compound of Example EC50 [nM] 5 75 WO
2006/010544 PCT/EP2005/007892 94 7 183 24 164 36 300 48 16 49 2

510.3 53635 711 {745 883 1370.6 1394 157 163 3 Example
167-(Assessment-of-i-wvo-Efficagy)y The efficacy of the compounds of
Formula (I?% assessed py megél] ring the 5 circulating lymphocytes after
oral admin@gration of 30{mg/kggfa compound of Formula (1) to

| i als are housed in climate-
controlled (A:' ditions with a 12 ﬂﬁight/d rk cycle, and have free access to
normal ratghow and drinking water. BIgod is collected before and 3
andier6-h-after.dru Ig

0.3

53 3

63 5

71 1

74 5

81 3

137 0.6

139 4

157

163 3

Example 167 (Assessment of In vivo Efficacy)

The efficacy of the compounds of Formula (l) is assessed by measuring the
circulating lymphocytes after oral administration of 30 mg/kg of a compound of
Formula () to normotensive male Wistar rats. The animals are housed in climate-
controlled conditions with a 12 h-light/dark cycle, and have frée access fo 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, Ziirich, 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.

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



administration. Full blood is subjected to hematology using Advia
Hematology 10 system (Bayer Diagnostics, Zurich, Switzerland). All data
WOAWHPAHHted as mean SEM. Statistical analyses are perforRfet{iRz005/007892
analysis of variance (ANOVA) using Stati8fica (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
lymphotayteicountsid tastar esed agdratisiatian @ 30JnaIKIRTAWhals treated with
co unds of the present invention to WO 2006/010544
Fyégpéﬁf /007892 95 normotensive male Wistar rats as compared to a
group of animals treated with vehicle only. Table 2 Compound of
E@é}%‘?g Lymphocyte counts 7 -463% 24 -404% 51 -444% 56 -585%
75°-575% 86 -474% 5 WO 2006/010544 PCT/EP2005/007892 96

Caimsclirdl epmRpanipbselectad rpmdbgd@meonsisting of thiophenes
of-the-Formula{)-CH3-R5.=CH3 SR

7 -46+3%

24 -40+4%

51 -44+4%

56 -58+5%

75 -57+5%

a6 -47+4%




X_ OA~/-R2 \\~ R3 5 Formula (I) wherein A represents -CH2CH2-,
-CH=CH-, -NH-CH2-, -CH2-0O-, or -CH2NH-; 10 R1 represents hydrogen
or alkyl; in the case X represents C-R4, R1 in addition represents
whetegenpsad in the case A represents -CH2-CH2- or -CH2Nid4;/Bbies /007892
addition represents alkoxy; 15 R2 represggits hydrogen, alkoxy,
fluoro-alkoxy, hydroxy-alkoxy, hydroxy-alkyl, di- (hydroxy-alkyl)-alkyl,
di-(hydroxy-alkyl)-alkoxy, 1-giyceryl, 2-glyceryl, pyridin-3-yl- methoxy, or
pyridin-4-yl-methoxy; R3 represents hydrogen, alkyl, mono- or
di@ikirianino, trifluoromethyl, or 20 trifluoromethoxy; in the case X
represents C-R4, R3 in addition represents halogen; and in the case A
represents -CH2-CH2- or -CH2NH-, R3 in addition represents alkoxy; WO
200610105ddURCHER2ODGHN TBOZroTh KorepstiagribtNaphate4,dRthe Formula (1)
represents hydrogen, alkyl, alkoxy, or halogﬁ_p; and 5 R5 represents
methyl or ethyl; and optically pure enantio ers, mixtures of enantiomers
such as racemates, diastgieomers, mixtur hstereomers,
diastereomeric racemates, Ixtyre diastereomeric racemates, as

well as salts and solvates of mpounds, 10 and morphological
forms. 2. A compound accoyding t cIaim/L, wherein A represents
-CH2CH2-, -CH=CH-, or -NH-CH presents hydrogen or alkyl, and

in the case X represents C-R

A—&T_ / -R?

Formula (i)

whersin
A represents -CHaCHz-, -CH=CH-, -NH-CH,-, -CH-0-, or ~CH,yNH-:

R' represents hydrogen or alkyl; in the case X represents C-R* R' in addition
represents haiogen; and in the case A represents -CHp-CHy- or -CHoNH-, R in
addition represents altkoxy;

'R? represents hydrogen, alkoxy, ﬂuoro-a’ikoxy, hydroxy-atkoxy, hydroxy-alkyl, di-
(hydroxy~aikyl)ua£ky1, di-(hydroxy-alkyl)-alkoxy, 1-glyceryl, 2-glyceryl, pyridin-3-y-
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 represenis -CHp-CHyp- or -CHaNH-, R? in addition represents
alkoxy;



R3 represents hydrogen, alkyl, mono- or di-alkylamino, trifluoromethyl, or
trifluoromethoxy; and in the case X represents C-R4, R3 in addition
represents halogen; and R5 represents methyl. 20 3. A compound

WREBHIAES claim 1 or 2, wherein A represents -CH=CH-. ZCA/EBH{5ier2
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according to claim 1 or 2, wherein A repr@8ents -NH-CH2-. 25 5. A
compound according to claim 1 or 2, wherein A represents -CH2CH2-, 6.
A compounds according, to claim 1 or 2, wherein A represents -CH2NH-.
7. A 560N SES g to any one of claims 1 to 6, wherein X
represents N. 30 8. A compound according to any one of claims | to 6,
wl“ﬁ‘{ein X represents C-R4. WO 2006/010544 PCT/EP2005/007892 98
o. R, CaRipEhIa BCERERTY athy BRS6P LIRS Gtherein X

represents C-R4, whereby R4 represents a methoxy group, and R’

rewgsents th{jro . 10. c?mpound according to any one of claims 1 to
iR

6, Wherein %5 whereby R4 represents a methoxy

group, and R" and R3 both represent hydrogen. 11. A compound
according. e ims 1 to 10, whereip R2 represents
sl ‘%J‘IE%@))%% 8I"5H @W%{_S(h%%%ﬁ;_sa”%ﬂ)%% mers such as racemates,

hydroxy-alko roxy-a
di%ﬁf@@%ﬁp-aﬁgﬁu?Sgweéwaane@gmmyl.mg)stiarafsmafommi?s, and
acgerding 1o glaim erein represents an (S)-1-glyceryl group. 13.
A compound aqco?d%\%g)cef%eomﬁeesdf%slﬂ%g‘?LSt%?‘és, HieraikAeT Oprasrrempounds,
C-?Qﬁ,mf?b\m@%@whm%presents hydrogen, R' and R3 both represent a
methyl group, and R2 represents hydroxy-alkoxy, hydroxy-alkyl,
di-(hydroxy-alky|)-alkoxy, di-(hydroxy- alkyl)-alkyl, 1-glyceryl, or 2-glyceryl.
12 RSB A Rt oo

A represents -CHoCHa-, ~-CH=CH-, or -NH-CH,-:

R represents hydrogen or alkyl, and in the case X represents C-R* R' in addition
represents halogen;

R® represents hydrogen, alkyl, mono- or di-atkylamino, trifluoromethy!, or
trifiuoromethoxy; and in the case X represents C-R* R® in addition represants
halogen; and
R® represents methyl.
3. A compound according to claim 1 or 2, wherein A represents -CH=CH-,
4. A compound according to ciaim 1 or 2, wherein A represents -NH-CH,-.
. A compound according to claim 1 or 2, wherein A represents ~-CHoCH,-,
- 6. A compounds according to claim 1 or 2, wherein A represents -CHaNH-.

7. A compound according to any one of claims 1 o 6, wherein X represents N,

8. A compound according to any one of claims 1 to 8, wherain X represents C-R?,



[-CH3RL SRI X=0qg-\VR2 20 ~i 3 Formula (Il) according to any one
claims 1 to 13. 25 15. A compound of the Formula (111) WO 2006/010544

WHEL8P54b5/007892 99 OH3 R5 OH3 S/' jRRz Formula {f}/EP2005/007892

according to any one claims 1 to 13. 5 188 compound according to

claim | selected from the group consisting of:

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

cHeloproptialsehesepsting denanylieachd 2laimehdxiolineitmide (mSsents C-RY,
5 [ 5 : - 0-3-thig+10

. e e A R Reis Bl umaen

aS, 5aR)-11,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

cyglopr, t -4 i [ ! ,

o D Ao AR B clafysy Lt g gpresents C-R*
5 syhetrityBrogemie dyctopreibalantae aed RhdmukyRit tid represent hydrogen.

2-methyl-benzylamide, 15

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

11. A compound according to any one of claims 1 to 10, wherein R? represents

hydroxy-alkoxy, hydroxy-alky!, di-(hydroxy-atkyl)-alkoxy, di-(hydroxy-alky)-alkyl, 1-
glyceryl, or 2-glyceryl.

10
12. A compound according to claim 11, wherein R? represents an (S)-1-glyceryl
group.

13. A compound according to any one of claims 1 to 6, wherain X represents C-R*,

15 whereby R* represents hydrogen, R" and R® both represent a methy! group, and
R? represents hydroxy-alkoxy, hydroxy-alkyl, di-(hydroxy-alkyl)-alkoxy, di-(hydroxy-
alkyl}-alkyl, 1-glyceryl, or 2-glyceryl.

14. A compound of the Formula (If)

20

Formula {il)

according to any one claims 1 to 13.

25 18. A compound of the Formula (1li)



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

W& etspPatrdfa)pentalene-4-carboxylic acid PCT/EP2005/007892

10

18

20

4-((R)-2,3-dihydroxy-propoxy)-3,5- 20 dir8éthyl-benzylamide, (1

aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahyd ro-3-thia-

cyclopropala]pentalene-4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-2-

meth oxy-benzylamide, #® 2006/010544 PCT/EP2005/007892 100 (1

as, 5aR)-Fg;,1,2-trimethIL1 @ 5a-tetra hyd ro-3-thia-

cyclopropalajpental -,ql -carboxylic acid 4-((R)-2,3-dihydroxy-propoxy)-2-
, 1 aS, 5aR)-1,1,2-trimethyl-1,1

a,5,5a-tetrahydro
4-((S)-2,3tihygroxy-p methyl- benzylamide, (1 aS,
5aR)-1,1,2-tri -1,1 a, 5, ba-tetrahydro-3-thia-

4-((S)-2,3-dihydroxy-prop@xy)-3-chloro- benzylamide, (1 aS,
5aR)-1,1,2-trimgg}¥{l)-&l,a1 gxl , ba-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid
4-((R)-2,3-dihydroxy-propoxy)-3-chloro- 15 benzylamide, (1

aSBadRlihdL3-4PBHRbAiha. b Bartetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid
4-((5)-2,3-dihydroxy-propoxy)-2-chloro- benzylamide, (1
aS|6aRpadnpdurinetoyhding B Taarataieet 3rnaRE group consisting of:

cyclopropalalpentalene-4-carboxylic aci , _
4'((R)-2,g?él %&%ﬁﬁ?p%o"f)ré@si@ﬂhl\o}%g5a~i@trahydro~3~th|a-
[&]

cyclopropalalpentalene-4-carboxylic acid 2-methoxy-benzylamide,

(1aS,5aR}-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 2 4-dimethoxy-benzylamide,

(1a$,5aR)-1,1,2-trimethyl-1,1a,5, ba-tetrahydro-3-thia-
cyclopropajajpentalene-4-carboxylic acid 4-ethoxy-2-methoxy-benzylamide,

(1a8,5aR}-1,1,2-trimethyi-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 2-methyl-benzylamide,

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

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

(1a5,5aR)-1,1,2-trimethyl-1,1a,5, 5a-tetrahydro-3-thia-
cyclopropafajpentalene-4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-2-
methoxy-benzylamide,



benzylamide, (1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-((S)-2,3-dihydrox§‘l-€{1g€o>(%2}eﬂ7892

W%%Wé?ﬁf e, 25 (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahy
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cyclopropala]pentalene-4-carboxylic acid 24(R)-2,3-dihydroxy-propoxy)-
benzylamide, (1 aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid

4-(2-hydr§-BaRixg) 1375t inediiyyid 3@ Sebateirited (G-aShia-

5aR)- -trimethyls 5, ba-tetrahydro-3-thia- .
SRR 2 IS 8™ 42, -ihyaroxy-propoxy)-2-
4riihpdrokgrethlexyd2;methoxy- benzylamide, WO 2006/010544

PCT/EPZQ 1(1aS = -trimethyl-1,1.a, 5,
5a—tetraﬁlyégr(54‘-70\"?(-;}:‘[{%&;?—'21 c;%é gpr%%'é’fé?;g%éé%%ﬂ{%hygg%%%i}:{é|"d
4eiibydopydtaotscBareitaib terizy laniitlel (13, 3-dihydroxy-propoxy)-3-methyl-

%Qilt%%igimethyl-l,l a,5, ba-tetrahydro-3-thia 5
cycC oﬁfopa a?pentalene-4-carboxylic acid 4-(2-hydroxy-ethoxy)-3-chloro-

benzylafiia®, FAR)S] B aRYitn & Byt esh) 5h Tetshd e Bathyaio-3-thia-
lene-4; lic acid 4-(2 -ethaxy)-2-chloro-

T T S

c@elmp;bqna%entalene-#carquylic acid _

S B e AR, {4 BS RSl gAimplay -t 2 o

5a-tetrahydrd-3-thia ‘cyclopropafajpentalene-4-carboxylic acid
AcyFeBy P alalrentaienseky)sBBxslin ethigl- bertE el tedinys idasbaft) x)-3-chloro-
%%ﬁgmgm;gel 1 a,5,5a-tetrahydro-3-thia- :

(1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-({R)-2,3-dihydroxy-propoxy)-3-chloro-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropala]pentalene-4-carboxylic acid 4-((8)-2,3-dihydroxy-propoxy)-2-chloro-
benzylamide,

(1aS5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafajpentalene-4-carboxylic acid 4-((R)-2,3-dihydroxy-propoxy)-2-chioro-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa[alpentalene-4-carboxylic acid 4-((S)-2,3-dihydroxy-propoxy)-
benzylamide,

(taS,5aR)-1,1,2-trimethyl~1,1a,5,5a-tetrahydro-3-thia-
cyclop ropa[a]pentaiene—4—ca rboxylic acid 4-{(R)-2,3-dihydroxy-propoxy)-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafa]pentalene-4-carboxylic  acid 4-(2—hydroxy~ethoxy)-3,5—dimethy!~
benzylamide,

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



cyclopropala]pentalene-4-carboxylic acid
4-((R/S)-2-hydroxy-propoxy)-2-methoxy- benzylamide, (1

WOR806/8154 1 2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia- PCT/EP2005/007892
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cyciopropala]pentalene-4-carboxylic acid 01
4-((R/S)-2-hydroxy-propoxy)-3-methyl- 20 benzylamide, (1
aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cycloprépafafsitdeha-tivmtiylid adida-tetrahydro-3-thia-

R RSG5 rony oy sty
dyataylapafielpentalene-4-carboxylic acid

-((R/S)-2- -2~ - lamjd .

25 SR P A A R0 i e drd e o-hie-

eyl e retta ke 4 camthmaglic acid 4a(@@l/S)-2- Hy@dwdpspperibxy)-3-chloro-

%eéqég%rm%e 30 (1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropa eﬁbentalene-4-carboxylic acid

4-(3-hy(itesqaidpdx§) 23 Broatgthyl{ bénZataetid by iV 20061010544

ol O R TR M
NBZMWpropoxy)-Z-methoxy- benzylamide, (1 aS,

cyclop e T S B 5 ) 3 ety
Isyaigpanmiaks P s SwRE-TatboxytiertioyH4(2- by &iBy-whakyHieszianide,
poey e (P A SRR e
SysEpepaidipaitE e 4-caboic acid Ac{d-hydrbx(RITIsbRy ) Ryeipropoxy)-3,5-
dimethyl-benzylamide,

{(1aS,5aR)- 1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 4-((R/8)-2-hydroxy-propoxy)-2-methoxy-
benzylamide, '

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

(1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropajajpentalene-4-carboxylic acid  4-((R/S)-2-hydroxy-propoxy)-3-chloro-
benzylamide,

(1aS3,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropajalpentalene-4-carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-2-chloro-
benzylamide, '

(1aS8,5aR)-1,1,2-trimethyl1,1a,5,5a-tetrahydro-3-thia-
cyclopropalajpentalene-4-carboxylic acid 4-((R/S)-2-hydroxy-propoxy)-
benzylamide,

(1a8,5aR})-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic  acld  4-(3-hydroxy-propoxy)-3,5-dimethyl-
benzylamide,
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benzylamide, (1 aS, 5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahydro-3-thia-

cyclopropala]pentalene-4-carboxylic acid
01@61%% PCT/EP2005/007892

y-propoxy)-benzylamide, 15
(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetra?@/%ro-3-thia
cyclopropala]pentalene-4-carboxylic acid 4-(2-fluoro-ethoxy)-3,5-dimethyl-
benzylamide, (1aS,5aR)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia-
cycloprdpafafritlalehe4rivagtionyficl acidbs-(tiabyoerIoityip2-methoxy-

@ﬂg@ﬁ' = Jrimethyl: 1,1 a - dro-3-thia-

iaélec%%q[a]peﬁiﬁ%e?ﬁér oxyﬁﬁggcid%E-H(iIoro%@gbﬁgggyéﬁ{g)?%ﬁ“}methoxy'

%’Yé?ﬁi@é?,(l aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahyd ro-3-th ia 25
cyclopr alener4- i {d4- -et -benzylamide,
PR LR RS e b T e
cHrippopRiaReminerRescorpasytiicacid 4¢Rifluoratdfbhyeyd:d-methoxy)-3-methyl-
Q%};ym%}(l aS, 5a R)-1,1,2-trimethyl-1,1 a,5,5a-tetrahydro-3-thia 30
cyclopropala]pentalene-4-carboxylic acid

2-methdst okﬁjlé’eﬁ'ﬁ?ﬁmé‘é, A a8trRphyiRttrtisitny|-1, 1
Z‘f?n’%?ﬁ%%éw&%@?@@% B["%ﬁﬂ@]pen gpe-4-¢ r(?gﬁw?o%'-dpropoxy)—:%-chloro~

oxy-4-isopropoxy-benzylamide, WO 2006/0105

RENAYEP09S/007892 103 (1 aS, 5aR)-1,1,2-trimethyl-1,1 a, 5,

Sa-tetrafyygkrg-zthi /( [a] alene:A- xylig acid
b 1.1

£roiopienalilarnbisie Gephepdia)pentarite-4-cdridulitraxispropoxy)-2-chloro-
%@ﬁwgrﬁp@éhexyloxy)-}methoxy- 5 benzylamide, (1 aS,

5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetrahyd ro-3-th ia-
cycloprépapafiiintalche-iggBadylid adida-tetrahydro-3-thia-

E{3YPRN R EMHRAEIEIENBIBARYN}A 4-(3-hydroxy-propoxy)-benzylamide,
(1aS5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropalalpentalene-4-carboxylic acid 4-(2-fluoro-ethoxy}-3,5-dimethyl-
benzylamide,
(1aS5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalene-4-carboxylic acid 4-(2-fluoro-ethoxy)-2-methoxy-
benzylamide,

{(1a5,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafa]pentalene-4-carboxylic acid 2-chloro-4-(2-fluoro-ethoxy)-
benzylamide,

(1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-
cyclopropafajpentalene-4-carboxylic acid 4-(2-fluoro-ethoxy)-benzylamide,

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

(1a5,5aR)-1,1,2-trimethyl-1,1a,5, 5a-tetrahydro-3-thia-
cyclopropafajpentalene-4-carboxylic acid 2-methoxy-4-propoxy-benzylamide,

(1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-

cyclopropalalpentalene-4-carboxylic acid 2-methoxy-4-isopropoxy-benzylamide,



3, 5-dimethyl-benzylamide, (1 aS,5aR)-1, 1, 2-trimethyl- 1,1 a,5,5a-tetra
hyd ro-3-thia 10 cyclopropala]pentalene-4-carboxylic acid

WOZHHERHE-4- (pyridin-3-yImethoxy)- beniélamlde 1 PCT/EP2005/007892
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aS,5aR)-1,1,2-trimethyl-1,1 a, 5, 5a-tetr
cyclopropala]pentalene-4-carboxylic acid
2-methoxy-4-(pyridin-4-ylmethoxy)- benzylamide, 15

(1aS,54R8158 B winieBairintethyl, bd-act ARythisadybicp-3-thia-

SRS e 10 NGB e
a,5,5a-(4uStHaR)-3, mwmmp}baam]ééf@atﬁmwgciaaeﬁam one,
g;gés%iﬁp% %}Xgléﬁgzgc%?ff&wcme@&éy ph&%”ﬁ%@)@%exy!oxy -2-methoxy-

met
bem;gtaittehydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,

3-[4-(2 | 1,2-trimethyl-

l1a 5@)5(#%5;0 ﬁéggj ﬁgﬁ%g pgra:(t@hz%-y ri]gpan 1-one,

35{@1‘((@{2? a}nmyaimzbﬂmbwytm BelinéthgHptbayy-2- (mda@q,rmethyi~propo><y)~
ﬁn%t?\ [ 9 i ,5,5a-tetrahyd

ro 3-thia=c clopro g aperitalen-4-y|)-propan-l-one, 25

3 -[4-(RF-2585diRyetoxid-pioysdky)-8, Sadnbeighiehyayi-3-{(iasS, 5aR)-1,1,2-

- id 2-meth ~ -vi
SEEalaloentalene-4-carboxylp | acid 2 methoxyd:(pyridin-3-yimethoxy)-

f@%mmawtﬁﬁxy -ethoxy)-3,5-dimethyl-phenyl]-1-((1

aS,5aR) 1 ZafT qqﬁl'tﬂvﬂethyi 1,1a,5,5a- tetrahydro 3-thia-
a,5,5a- etrahydr 3-thia-cyclopropalajpéntalen-4-yl)-propan-1-one,

mgrgafsammi@ngrémosyscdumémw phaﬁm@m(w@(mmtmﬁﬂﬁnethoxyr
BRMeHiYsL 1

a,5,5a-tetrahydro-3-thia- cyclo Ja]pentalen -4- y -propan-Il-one,
3-[4-(2{(tefuerbBitfiod- @*@%‘i hyleondiy iRy e, 3-thia-

2083 'fﬂS'@:t\l’c‘Méne 4-carboxylic acid (pyridin-2-ylmethyl}-amide,
191a, ,Sg?ﬁflg%rahydro 3-thia-cyc ogr%pa[a (grslltalen 4y I?-proy gm 1-one, and

WO 208edmeiaapehahobite a4l 2- trimethyi-1,1,5 Sa-tstrahydro-3-

1-((1 aS,
gﬁg)@mgi@mggseﬁ@/)&&qnmﬁwma% a

5 on it - SRR R BRI (615 BRRA-1, 1.2
¢amBRIYNd accorsing:trnehring lsaeseditprb g grungensising afpan-1-one,
3-[4-(2-hydroxy-ethoxy)-2-methoxy-phenyl}-1-((1aS,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropa[alpentalen-4-yl}-propan-1-one,
3-[4-((8)-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,
3-[4-((R)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-{((1aS,5aR}-1,1,2-
trimethyi-1,1a,5,5a-tefrahydro-3-thia-cyclopropalajpentalen-4-yi)-propan-1-one,
3-[4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenvyl}-1-((1a5,5aR)-1,1,2-trimethyl-
1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl}-propan-1-one,
3-[4-(2-(RIS)-hydroxy-propoxy)-3,5-dimethyl-phenyl]l-1-{({1aS8,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-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-cyclopropalajpentalen-4-yl)-propan-1-one, and

§'dro 3-thia-
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5 3-[4-(3-Hydroxy-2-hydroxymethyl-propoxy)-3,5-dimethyl-phenyl]-1- ((1
asS 5aR[?-1 1,2-trimethyl-1,1

- éfr‘iahydro-?a-Chia-cyclopropa[a]p$ talen-4-yl)- propar‘:ﬁ‘:’zrfgﬁ'@é‘,005/007892
3-[4-((S)-2,3-d ihydroxy-propoxy)-3-ethyl- ‘f]‘methyl-phenyl]-l-((l aS,5a R)-
1,1,2-trimethyl-1,1 a,5,
5a-tetrahydro-3-thia-cyclopropa[a]pentalen-4-yl)-propan-1- 10 one,
3-[4-((R§rﬁé%%@$é§rlﬂfmwy %ﬁw@hﬁ%ﬂgwwﬁsﬁwqJ@‘é(,ﬁ@%)sbﬂeﬁ—trimethw

K- yimetbithhkro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-one
a,5,5a-tetrahydrc¥%-thia-cycloyproga[g]p[e%?alen-4-yl)-gr2)8an¥-)l - ong, '

3-[3-ethyl-4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-1-((1 aS,5aR)-1,1,2 15

thim Ate¥impound according to claim 1 selected from the group consisting of:
1,1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one,

3-[4-((SY-HASHYEFex%y-gropessvansimdiyrprsny§. b-dimethgamyenyljp1-

trmethyhikyl 2450 -trimethyl-1,1a,5, 5a-tetrahydro-3-thia-cyclopr talen-4-yl)-
5a-tetrah ro-3-thia-cyc|gpropa[a]pentalen%-yl)-propanyl-oﬁec,]pa[a]p entalen-4-y)

R8I0l d8S(S)-2,3-dihydroxy-propoxy)-5-methyl-phenyl]-1-((1 aS,5aR)-

1,1,2-trgopthysb 1L 3-dihydroxy-propoxy)-3-ethyl-5-methyl-phenyll-1-((1aS, 5aR)-
a,5,5a-tetrahy ro-3-thia¥c clgp?opg[a p)entale?lr-4-yl)-prg g -l- % or%—:-, ’ )

33ediRey(R) 12 8.amyaragrErepo R rkmyRpAEiyaalen At arppan-1-
bak-trimethyl-1,1
a,5,5a—tetrahe%r_o-3-thia—cyclopropa[a]pentalen-4-yl)-pro%%q-l- one

3-[3-chiSidATR-Ry Ry ERRapTeRmMho ey hm ety behsar)-1-(( baSHaR)-

timethyikdethyl-1,1a,5, 5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-
1a,5,5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-I-one,
§’-r[§-'chIoro-4-(2-hydroxy-propoxy)-5-methyl-phenyl]-l-((l aS, 5aR)-1,1,2

trimethy-{5lethfl-SqAeiiaiydyocthithie) BeRRIpaIRRENIAR T4y B9 Pan b-
R R SRS YA RSIET S opan 1o
ro-3-thia-pye(erRaisinehntieprbyOxpianardleang-phnyl}-1 -(31 aS,5aR)-1,1,2-
R 2 s R e s AR s 1o,
5a-tetredBihidithid- ({3 Bopiipdpexyatenpby)-oronsnyignniid-¢hias, 5aR)-
Lﬁ;ﬁgﬁﬁﬁ%%ﬁ’g ) *gyg oty R% }8:gbt%?e}ilckl/éﬁ%r%gsaéFaﬂggh]f'a][é%cim)~p ropan-1-
apcha-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-l-one, WO

2006/ 0%%-&1%?&@&%9%@8%83%%%ropoxy)~5~methyl~phenyiH -((1a8,5aR)-
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-methyl-phenyl]-1-((1a$,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yi)-propan-1-one,
3-{3-chloro-4-(2-hydroxy-propoxy)-5-methyl-phenyl]-1-((1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropafalpentalen-4-yf)-propan-1-one,
3-[3-chloro-4-((S)-2,3-dihydroxy-propoxy)-phenyl}-1-((1aS,5aR)-1,1,2~
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
3-[2-chloro-4-((5)-2,3-dihydroxy-propoxy)-phenyl}-1-((1aS,5aR)-1,1,2-
trimethyi-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,
3-[2-chloro-4-((R)-2,3-dihydroxy-propoxy)-phenyl}-1((1a8,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalalpentalen-4-yl)-propan-1-one,



105 3-[2-chloro-4-(2-hydroxy-ethoxy)-phenyl]-1-((1
aS,5aR)-1,1,2-trimethyl- 1,1

W%zgﬂéé?]t ‘féhydro 3-thia-cyclopropala]pentalen-4-yl)-propan- | F§rigEp2005/007892
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3-[2-chloro-4-(3-hyd roxy-propoxy)- phenil/ﬁsl -((1 aS, 5aR)-1,1,2-trimethyl
1,1 a,5, 5a-tetrahyd ro-3-thia-cyclopropala]pentalen-4-yl)-propan-l-one, 5
3-[2-chloro-4-(2-hydroxy-propoxy)-phenyl]-1-((1aS,5aR)-1,1,2-trimethyl-

1,1 a,5,8d2etRbpRRi4d B hirraceinopaarmdn e s, saipai. 1, ofmethyl-
314 4@)133 OIS RERR Kooy pehradh L (h 3opaR 1 lche

trimeth

a,5,5a- t@tfawa%%%&mwwﬁa?&meﬁta%mw “prépRfaBid, 1,2-trimethyl-
314 a(@?igitéffjéﬁ%’g FBY: @ﬁ%@@%&o%a%a eetdrrhaslibieh-1-one,

aS,5aR)-1,1,2- 10 trimethy

1a,5 5adB-Aare-4- fﬂéwaﬁwmﬁh@@w&%ﬁﬁm%éﬁﬁ}dné Zstrignethyl-
51%@50% %e@@&ﬁo%%é%%%ﬂﬂﬁ%{hﬂ&ﬂéﬂbﬁ YL BRI b3,

trimethy

5a- tetraﬁx[drﬂ%)tﬁlﬁ eliRyseasgpemateneyVbrdpivil-ond | abp8aiy1,1,2-
@hlﬂ@%ﬁ@(ﬁ%@s‘é IyesppdrerertepaeRvtinkfslparar Rudyitotopan-1-one,

trimeth

5a- tetraa;iara@ta.a eievsiespapEIperaemAyiipRphrhend]-4s(1as 5aR)-1,1,2-
%&%@tﬁéﬁhiofa 465 hwd Rfsaoﬁﬁx)o%ﬁ{%aa%a%aﬁh - ;S%f;s%lﬁw one,

1,14a,5, 5a tetrahyd ro-3-thia-cyclopropala]pentalen-4-yl)-propan-1

3.[3-chidri A EspRI LR, AHBER Y6 Prermsy-phenyli:i-(1as, BaR)1,1,2-
aﬁrﬁéﬁﬂ/ﬂ-ﬁ%tﬁ@éﬂéﬁéﬁydro 3-thia- cyciopropa[a})pentaien ~A-yl)- -propan- -1-one,

a,5,5a-tetrahydro-3-thia-cycl osropa a]pentalen-4-yl)-propan-1- onhe

3-[3-chigrb L (gep Rt y?epqltkwémqsnﬁ%ww Bh@mﬂ] 1((188 BaR)1,1,2-
agipattyih ha 'Hée@bfbﬂnﬂd%%ﬁ%}@gﬁaﬁéropa[a]pentaten -4 yz ?ropan -1-one,

ro-3-thia-c clopropa[a]pentalen -4-yl)-propan-I- one, 3- [[13 -chloro
roxy-ethky s HRBIRERH 6%MI@‘—Y(‘W&B°§MWT@ rkhERyRaRA, é 2-trimethyl-
5M@t@bmghaﬁpmmﬁmm@ia]ﬂ@paméht@)@fﬁp@n Arepgn-2one,

3-[4-((S)- hydro oxy)-3-fluoro-5-metho hen
aS[ 52(1(R 1 cgwlm%ﬂe %& %p )gli)wydrcgjxwpropoxy) éyngethoxy]/—ph(e(enyl] 1-((1a8,5aR)-

aibioaetatvdo; 34 Havelvargaatalpentalsionidrupnparitadne d-y))-propan-1-
é‘\g((R) -2, 3-dihydroxy-propoxy)-3-fluoro-5-methoxy-phenyl]-1-((1

aR)- 1,1,2-trimethyl-1,1
a,5,5a-tgtrahylea34hiEey; baihpaiakyaniatencdB) metheryphenyl]-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-cyclopropalalpentaien-4-yh)-propan-1-one,

3-[4-((S)-2,3~dihydroxy-propoxy)-3-fluoro-5-methoxy-phenyi]-1-((1a8,5aR)-
1,1,2-timethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-
one,

3-[4-((R)-2,3-dihydroxy-propoxy)-3-fluoro-5-methoxy-phenylf}-1-((1a8,5aR)-
1,1,2-trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropa{a]pentalen-4-yi}-propan-1-
one,

3-[3-fluoro-4-(2-hydroxy-ethoxy)-5-methoxy-phenyil-1-({1aS,5aR)-1,1,2-
trimethyl-1,1a,5,5a-tetrahydro-3-thia-cyclopropalajpentalen-4-yl)-propan-1-one,



30 one, 3-[3-fluoro-4-(2-hyd roxy-ethoxy)-5-methoxy-phenyl]-1-((1 aS,
5aR)-1,1,2- trimethyl-1,1 a,5,
5a-tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1 -one, WO

WOIBI(#1 844 PCT/EP2005/007892 106 PCT/EP2005/007892
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3-[4-(3-hydroxy-propyl)-phenyl]-1-((1 aS!®aR)-1,1,2-trimethyl-1,1 a,5, 5a-
tetrahydro-3-thia-cyclopropala]pentalen-4-yl)-propan-1-one, 3-[4-((S)-2,
3-dihyd roxy-propoxy)-3,5-dimethyl- phen [}-1-((1 aR, 5aS)-2-ethyl
1,1-dimeHighB1 jjaydroxy—propy[) phenyl}-1-({(1aS,5aR)- 1,1 2—trsmethyl 1,1a,55a-

2. RRarcirany e -ﬁbfép%sﬁaejgm@xmﬁatﬂﬁarﬁad}wmn 1- 5 one,
3-[4-((R 2 3- dlhydrox propoxy)-3,5-dimethyl-phe Y -1-((2
aR,5aS) 2l 2,4: 5{ YRy PIOROXY)-3,5-dimethyl-phenyll-1-((1aR 5a8)-2-ethyl-

5, bartgrdiigra-3dli G evelparopriainpptaienobidparapantdieAneylttdpan-1-
aR, 5aS)-2-ethyl-1,I-dimethyl-1,1 a,5, 5a-tetrahydro-3-thia 10
cy¥ibpropala]pentalen-4-yl)-3-[4-(3-hydroxy-propoxy)-3,5-dimethyl-phenyl]
-propan- ﬁf@m&ﬁ)lz-(ﬂdﬂrﬁcﬁsa@—ﬁmbyk J; 8- Bidietaityl-dhedyi]-1-((1aR,5a8)-2-ethyi-
5a-tetr -3- | [alpsn. 0

r(i)o?xga %Ol % q]a[ %Crt]%rr) egrgppé%H%@EiO é)pg z[:ﬂp%@fg 3%15’ propan-1-
2-(énethoxy- phenylamlno) -1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-

tetrahyd 1q3 4 iaseyclopipalPIRGAaIR: £ YA S 0RRAR s tia-

5-dimethyl-phenylamino)-1-((1 aS -1,1,2 trimethyl-1, 1 a,5,5a-
teﬁm%g;afep@[ﬂi%@awm;&sa[%]b’eéﬁdw *’wai’é?ﬁﬁﬁbhé Sftimethyl-phenyil-propan-
2-Ad#=hydroxy-ethyl)-phenylamino]-1-((1 aS SaR) -1,1,2-trimethyl-1,1 a,

o R R R e A B S R
(N B atcatBa e nERG-3-[4-(2- hydroxy~propoxy) 3,5 d:methyi -phenyl]-propan-
1-one,
2-(2-methoxy-phenylamino}-1-({1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a~
tetrahydro-3-thia-cyclopropala]pentaien-4-yl)-ethanone,
2-(3,5-dimethyl-phenylamino)-1-((1aS,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyciopropalalpentalen-4-yl)-ethanone, and
2—[4»(2~hydroxy—@thyl)—phenylémino]—1 -{((1a8,5aR)-1,1,2-trimethyl-1,1a,5,5a-
tetrahydro-3-thia-cyciopropalalpentalen-4-yl)-ethanone.

18. A compound selected from the group consisting of thiophenes of Formuia (IV)
CHa
CH3

0 =5

Formula (IV)

wherein



Formula (IV) 25 wherein WO 2006/010544 PCT/EP2005/007892 107 R5
is as defined for Formula (I) in claim 1; and R6 represents hydroxy,

vk aPssmethyl; and optically pure enantiomers, mixtures Q{-gnantiieIs,

5

10

15

such as racemates, diastereomers, mixyyes of diastereomers,:
diastereomeric racemates, and 5 mixtures of diastereomeric racemates,
as well as salts and solvates of such compounds, and morphological

forms. 19. A jceutical ¢ sitlony comprising a compound
acgnﬁr&r? g oeﬂﬁ%%bﬁgﬁ Sf rﬁ@ﬁn W’E;%% %ﬂgn’d a pharmaceutically acceptable
camiel Riawprasgosdoydreyngiound acbudivg to any one of claims 1 to

17 .0k CORRARII YA AERSHR Sl A S dOT HS@ ASRMEICANERt R racemates,

Use of a compound according to any one of claims 1 to 17 for the 15
prefiastarearopE phavd@sutieh ChRaEISRIBA T tHRpIePORIRTcorracemates, and

treafnentsofs dissRrenRridispidess assosiated with anAstiNated dnimuN8ompounds,
Sysa’ltnedmrflorphological 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 fo 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.



