1 Novel Thi ophene Derivatives 5 Field of the
invention The present invention relates to S1P1/EDGL
receptor agonists of Formula (1) and their use as
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rmaceuti cal conpositions. The invention al so
concerns rel ated aspects including processes for the
preparation 10 of the conmpounds, pharmaceutica
conposi tions containing a cqnpound of the Fornula
(1), and their use as conpounds inproving vascul ar
function and as i munonodul ati ng agents, either al one
or in conbination with other active conpounds or
therapies. A further aspect of the invention rel ates
t 6ﬁﬁgﬁynﬁ§wghvﬁgrnulae (1) and (111) that
sgp@%ygb I'nternmedi ates to prepare 15 conpounds of
Forrmula (I). Background of the invention The hunan
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cell, tissue or Lo nt
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t Bempsyls sorabbietepley. 1o further taspest qif setinegon gelgiegolo novel
sever el S P Ninfdhth&difba 36 prepare
i ﬁ%qqﬁod’é]&%zogﬁqrg@ra?ne a}qﬁ ﬂ”ﬁ?ﬁ%ﬁ%#?é dgycIE oPhosphampdep
cyohpspds piforoplaet hot rexat e. Corti costeroi ds which
reduce inflammati on and suppress the immune response,
R4 ckgrdtifd 6i the imfentiohs when used in long term
treatment. Nonsteroidal anti-infammtory drugs

(NBALREY, E}ﬁrﬂur@?fsﬁﬂpfé%&@héﬁ Rdkfdna fthapd@tdgainst foreign micro-
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however, bit consi e%abl e si.de ef&mq
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OkndB3hQGdns ¥hkd Meat Sheg@haregresponse is targeted against the intruding

subslance or organism and not against the host. In some cases, these control

mechanisms are unregulated and autoimmune responses can develop. A
consequence of the uncontrolled inflammatory response is severe organ, cell,
tissue or joint damage. With current treatment, the whole immune system is usually
suppressed and the body's ability to react to infections is also severely
compromised. Typical drugs in this class include azathioprine, chlorambucil,
cyclophosphamide, cyclosporin, or methotrexate. Corticostercids which reduce
inflammation and suppress the immune response, may cause side effects when
used in long term freatment. Nonsteroidal anti-infammatory drugs {NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effecis.

Alternative treatrnents include agents that activate or block cytokine signaling.



2 Oally active conpounds w th i mmunornodul ati ng

properties, w thout conprom sing i mune responses and

with reduced side effects would significantly inprove
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I'sease. In the field of organ transplantation the

host i nmune response nust be suppressed 5 to prevent

organ rejection. Organ transplant recipients can

experi ence sone rejection even when they are taking

I Munosuppr essi ve drugs Rej®ecti on occurs nost
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20 | h el réﬁ@%dﬁggrgcce%%e ngry, or expanS| on. The reduction
of circulating T- | B-lynphocytes as a result of
S1P1/ EDGL agoni sm possibly in conbination with the
olimetNsibr sipheimeatibn of 30 endot helial cell I ayer
function associated with S1R- 1/EDGL activation, makes
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Wi th hi gher doses of standard i mrunosuppressive
drugs. The observation of inproved endothelial cell
| ayer function associated with S1P1/EDGL activati on
provi des additional benefits of conpounds to inprove
vascul ar function. The nucl eoti de sequence and the
am no acid sequence for the human S1P1l/ EDGL recept or
are known in the art and are published in e.g.: Ha,

T., and Maciag, T. J. Biol Chem 265 (1990),
008 9313; V\D 91/ 15583 publ [ shed 17 October 1991 WO




1) In one aspect, there is provided a conpound
sel ected fromthe group consisting of thiophenes of
the Formula (1), O wherein Rl represents nethyl,
trifluoromethyl, or ethyl; R2 represents hydrogen,
014- al kyl , met hoxy, or halogen; 4 R3 represents
hydr ogen, Cl1_4-al kyl , Cl_4$I koxy, or hal ogen; R4 ,
.~ represents hydrogen, 014-al'kyl, or halogen; 5 RS -~
The epnpeedssofipernrgeent imentiopreasehe ytiligasy algen osrin combination
witﬂgégiétﬁ&é%d 1Qirids ca.?mﬁiﬁﬁgre%@ﬁermwswﬂ,oxw BRovicR N new
: itio : :
immunosuppr%‘srsi%grﬁse(?gpy iﬂ1r Oaxyrédlr}cegde pp{rggeer?stitsy er infections when
. compared to standard immunosuppressive therapy. Furthermore, the compounds
of the present invention can be used in combination with reduced dosages of
traditional immunosuppressant therapies, to provide on the one hand effective
immunosuppressive activity, while on the other hand reducing end organ damage
associated with higher doses of standard immunosuppressive drugs. The
observation of improved endothelial cell layer function associated with
S1P1/EDG1 activation provides additional benefits of compounds to improve

vascular function.

The nucleotide sequence and the amino acid sequence for the human

S1P1/EDG1 receptor are known in the art and are published in e;g.: Hla, T., and '
Maciag, T. J. Biol Chem. 265 (1990), 9308-9313; WO 91/15583 published 17

October 1991; WO 99/46277 published 16 September 1999. The potency and

efficacy of the compounds of Formula (1) are assessed using a GTPyS assay to

determine ECsp values and by measuring the circulating lymbhocytes in the rat

after oral administration, respectively (see in ExampIéS). '

i) In one aspect, there is proVided a compound selected from the group
consisting of thiophenes of the Formula (1),

Formula (I)

whereiﬁ
R’ represents methyl, trifluoromethyl, or ethyi;

R? represents hydrogen, Cq4-alkyl, methoxy, or halogen;



nri represents 0 or 1; and 15 in case mrepresents 1,
n can in addition represent 1; and salts as well as
sol vent conpl exes of such conpounds. 20 The general
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hin this disclosure, the foll ow ng neani ngs,
unl ess otherwi se indicated: Were the plural formis
used for conpounds, salts, pharnaceutica
conpositions, diseases and the like, this is intended
to mean also a single conpodﬁd, salt, or the 25like.
Any reference hereinbefore or hereinafter to a
conmpound of Formula (1), (11) or &%II) is to be |
urkleeseszots rysroged, éhuiafkyl. &l-s8key: EXAREPBers, m xtures
of enantionmers such as racemates, diastereoners,
m xtures of diastereoners, and m xtures of 30
efinenresraisdvaRacH Gas tbY e B WS uch as di ast ereoneric
racemates, as well as salts (especially
ph@rnaceuticallé.acceptable salts) and sol vent
c ShPPREREEIS(YROPEYi ng hydrates) of such conpounds, and
nor phol ogi cal fornms, as appropriate and expedient. 5

The term C1. -.al e or in conbination with
o?ﬁé?wﬁ$%§%ygﬁﬁ§%hg“@g% rated, branched or preferably
straight chain groups with one to four carbon atons,

in.case R® represents hydroxy, R® can in addition represent hydroxy;

n represents 0;

m represents 0 or 1; and

in cése m represents 1, ncan in addition represent 1;

and salts as well as solvent complexes of such compounds.

The general terms used hereinbefore and hereinafter preferably have, within this

disclosure, the following meanings, unless otherwise indicated:

Where the plural form is used for compounds, salts, pharmaceutical compositions,

diseases and the like, this is inténded to mean also a single compound, salt, or the

like.

Any reference hereinbefore or hereinafter to a compound of Formula (1), {lI) or (I}
is to be understood as referring also to enantiomers, mixtures of enantiomers- such
as racemates, diastereomers, mixiures of diastereomers, and mixtures of
enanticmers and diastereomers such as diastereomeric racemates, as well as salis
(especially pharmaceutically acceptable salts) and solvent complexes (including

hydrates) of such compounds, and morphological forms, as appropriate and

expedient.



preferably one to three carbon atons. Exanples of
Cl4- al kyl groups are nethyl, 5ethyl, n-propyl,

/ so-propyl, n-butyl, iso-butyl, sec-butyl, and
tert-butyl. The term Cl4-al koxy neans an R-
%@P@P@“% is a G _iralkyl. Preferred exanpl g’ﬁggfnﬁmauss
Cl4- al koxy groups are nethoxy, ethoxy, propoxy, and

i so- propoxy. 10 The term hal ogen neans fl uoro,

chloro, brono or iodo, preferably fluoro . or chloro.
Salts are preferably the phabmaceutically acceptable
salts of the conpounds of Fornula (I). 15Salt-form ng
groups are groups or radicals having basic or acidic

Pr pRefekh €5 .- RMunRAs ihasthisigatiah wite astter gneipbaseansgratugied,
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grou mono- or poly-acid addition salts
may be for msd 20 Conpounds havi ng aci di ¢ groups,

suqne R8T, GAUIRY YmEHhe A F@Jo gmp@ emire.@ Fmsds[ wangy;oa.@ferred
formpetal or ammoni as al

TePITRSE Ch kP SERPE Ao Bl e R ftebroory

sodi um pot assi um magnesi um or calciumsalts, or

10 “H% b %gﬂé P @%&shf 2l Idé’@ P5mS 4 {B&pb%ﬂ?égﬁmo?o or chioro.

m nes, nonoam neé or” exanpl e
trlethyl am ne or tri-(2-hydroxyethyp-am ne, or

éﬁ%%q%g ﬁ&ragﬁstﬁé phiHacSHiRaR! fcMRidy |salft%i Beihk oRBo@ids of

ylI'pi perazine. Mxfures of salts are
pd@%mBEéU Conpounds havi ng both acidic and basic
groups can forminternal salts. 30 For t he purposes
i sol ation or urlflcatlon
15 o ST A PR S o RSt PRI En a8 gk oSl of e, PR Gres.
i tCom;pcahsS)h@m@sathbm boe bagc pivap maekletsiaak| hasic rad:cal for ex-
u%?pqg Bk, %@Mo%r Emﬂo t?lﬁ'aﬁ:) it %rﬁ‘ﬁ Sa paildlé bond or a pyridyl

har'nmaceu r ca non-t
radlcaJ may form acnd addmon salts, for example w:th inorganic acids. When

several basic groups are present mono- or poly-acid addition salts may be formed.
20 | |

Compounds having acidic groups, such as a carboxy group or & phenclic hydroxy

group, may form metal or ammonium salts, such as alkali metal or alkaline earth

metal sélts, for example sodium, potassium, magnesium or calcium salts, or '

ammonium salts with ammonia or suitable organic amines, such as tertiary
25 monoamines, for example bisthylamine or iri-(2-hydroxyethyl)-amine, or

heterocyclic bases, for .example N-ethyl-piperidine or N N-dimethylpiperazine.

Mixtures of salts are possible.

Compounds having both acidic and basic groups can form intemal salls.

30 |
For the purposes of isolation or purification, as well as in the case of éompounds
that are used further as intermediales, it is also possible to use pharmaceutically

unacceptable salts, e.g. the picrates. Only pharmaceutically acceptable, non-toxic




6 salts may be used for therapeutic purposes,
however, and those salts are therefore preferred. The
expressi on pharmaceutically.acceptable salts

asses either salts with 5 inorganic ﬂ@'f/ﬂﬁg@ma@gg
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acid, hydroiodic add, sulfuric acid, sulfamc acid,
phosphorio aci d, nitric aci d, phosphorous aci d,
nitrous acid, citric acid, fOfﬁlC acid, acetic acid,
oxalic acid, maleic acid, | fcti acid, tartaric acid,
ric acid benz SRR, It8 R thérefore
aégg‘ AT fo&ohedgfgeglt“gg rﬁ%s aci d, %fﬁ%g{rrﬁg?:e ?El d,
apmdartadc aci d, met hanesul foni c aC|d ethanesulfonic
acid, 10 ethanedisulfonic acid, p- toluenesulfonic
acid, salicylic acid, su00|nﬁ§ aC|d tnfluoroqﬁ
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O a0k 0EL grrgjécﬁﬁ g&ﬁzo fdrﬁ'x%ﬁélgh? Gab] dhrkhesdda phieoic acid,

saﬁs with
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contal n one or

t t
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mieREy A stero s such as -
dizas tiley KemEdi GhraewTetassol phaangnentcaly apqepiagle; Safs reference

CGanpemadsh %alt s&iQ@t%ﬁ fc{(r%&@ druyb X IrT e Ph&a (1086), 33, 201-217.
sé: Lrats manner known péer se, e.g. by columm

chr omat ogr aphy, thin | ayer chromatography (TLC), high
P&hELh s bt iFdrfins @Mﬂmr (Apigy Coiaih Ghe oomore asymmetric

crystallization | o
i rﬁ’%@ﬁf‘ |aEﬂ'T‘3r%‘|da"{38§et95gg%‘?do'E ﬁ%rﬁqe&t# e ?elr '\?Jﬂ?x\%gg ac occi))ogé in rfiffres

t @f e@&ﬁ@ksnamh lah mbhaeei of Rbantiopeess die sraaqtmﬂehymlxtures of
mﬁaﬁog}?r?\ elozgt Jh [?%rt | Guly ﬂﬁnt%m%%d' et di%terfol:h@rs such as

0 thi ophene derivatives ¢
a@mremcrmgarm oaeavhael. fEet pegent W@F'@"ne@f”\péiﬁeésa@rfp%se orms.

J&Mlles b be sg?argi)edAl?Ptah @anBal tkhemh aperesRodigmenyt colfimn

rnvention relates to thio r|v t|v —_
ccomRTES 49 BN GhTHOEHEBA o S14) Fegogyes
WhGFRi R E{SrFPPI@@)eBﬂﬁys’ialmtldimxy group, and R3 and 144
represent hydrogen. .

iy A particular embodiment of the invention relates to thiophene derivativers

according to embodiment i), wherein R' represents an ethy!l group. ’

ity A particular embodiment of the invention relates to thipphene derivatives

" according to embodiment i), wherein R' represenis a methyl group.

iv) A particular embodiment of the invention relates o thiophene derivatives

according to embodiment i), wherein R! represents a trifluoromethyl group.




5 wvi) Another particular enbodi nent of the invention
relates to thiophene derivatives according to any one
of the enbodinments i) to iv), wherein R2 represents
hydr oge and R3 and R4 represent Cl.4-al kyﬁcwfxﬁoé’smk)sss

“%h%?’g¢ﬂ$artlcular enbodi ment of the invention
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relates to thiophene derivatives according to

enbodi ment vi), wherein R3 and R4 represent a methyl

group. viii) Another particular enbodi ment of the

invention relates to thi ophehe derivatives according

to enbodi nent vi), wherein R3 and R4 represent an

ethyl group. 15 ix) A particularly preferred

emmdbman;sarmmat lembbdiment df dire inedréoresslates tohthiophengederivatives
es acco 2

- asrRenlTy SRR e HyT Sebin R A Pt el e Roy

etgnyp. g’rdﬁl‘pnndzﬁ rmremt)h)h’éqgeﬁartl cul ar enbodi nent of

the invention relates to thiophene derivatives

according to any one of the enbodi

wharfsioppel p@‘tzqu‘lﬂg ,egg)@ﬁwnhf?}dp% @éﬁwtm@g %]tgsh 1% @wg‘)ﬁg%ne (;erwatlves

”%&9&)( e%‘k?me %ﬂﬁe%bﬁﬁﬁi@&ﬁ@ﬁb &), avhehdiroRT represtoimhydrogen,
ﬁal‘tl C B(]enbodimant of the invention
rél”gtneén‘i'ﬁ ReRTEHM é &rivatives * 25 according to

any one of the enbodinents i) to iv), wherein R2

' %p ,%P‘la’hn %arh AL OHEha Cn%?\t bERE ﬁﬁt/@ﬁﬂbﬁ réa@?ttcmhkopgé%nvatwes

PEeEnt e a orine Xi 1) Anot her
paﬂoCorcm Brembebiveinighwherein Fheanﬁrﬁ/ é‘?ﬁrﬁ*ﬁ?ﬂt F EEHYEEOYRy
t hi ophene derlvatlves according to any one of the
enbodi nents ) Xi epresent
o OtheT Focliar PPN B RN RUare by BB NS
e QiR it erModinit Uif) veBteiroR’ anellFdresedeot arhetbyigene.
derivatives according to embodinent Xii), wherein n

represents 0 and mrepresents 1: 5 xiv) Another
paxt A cpsritoulagyrmeliemech temdfodiiest joh Weninverriionelelatess tq ghiophene

t Weﬁms&ea&&r&i éa{o' é/rﬁbc’odﬁﬁéh‘? “vg' Wekrkif F?%Sl@béfﬁ@fa nabthyl, group,

relLn n repr sents mrepresents 1
and R? represents an ethy! group

x) Another particular embodiment of the invention relates to thiophene derivatives
according to any one of the embodiments i) to iv), wherein R? represents hydrogen,
R® represents a methoxy group, and R* represents a chlorine atom.

xi) Another particular embodiment of the invention relates to thiophene derivatives
‘according to any one of the embodiments i) to iv), wherein R? represents hydrogen,

R°® represents a methyl group, and R* represents a chlorine atom.

xii) Another particular embodiment of the invention relates to thiophene derivatives
according to any one of the embodiments i) to xi), wherein R® and R® represent

hydrogen.



XVv) Anot her particul ar enbodi nent of the invention

relates to thiophene derivatives according to any one

of the enbodinments i) to xi), wherein mrepresents 1,
R5 10 and R6 represent hydroxy. xvi) /iatqﬁfggm/obusg

and
WP Par enbodi ment of the invention relates to
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t hi ophene derivatives according to enbodi nent xv),
wherein n represents 0. 15xvii) Another particul ar
enbodi nent of the invention_relates to thiophene
derivatives according to any one of the enbodi nents

Ir ) Wtrpé?ﬁ'ﬁ( par ﬁ@%ﬂg )Pref&r}ésd érﬁ@cﬁﬁﬁ?ﬂaﬁh@%&%ﬁ%la@@% #phene

XVi11) A further spec "
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presents trifluoronethyl, nmethyl or ethyl, 1,12, RS
and R6 represent hydrogen, 1:13 and R4 represent
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o hen- 1-

y% éj@ I%Egeg%@%g%gpz et hyl - 6- net hyl - phenyl | - propi oni c
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7-tetra

30FOFIH %]qﬂ%PB'HWBEWi Wem P r%pyﬁentgt?enyl | - pr oPi oni c

aC|d and

3.4 ﬁ tlH y af' hiia gm%q%ént%f fredhvatidhréatbso ﬁu‘obhérﬁ desilgtistes
g %Cﬁ th ts hydrogen,
y ﬁmlwm ¥ OpY pq thg _eﬁ@pqi,ly]enﬁsh)etﬁ >>,<|) y Wtﬁr%rb FO [RpLesgts gy g

and R® represents hydroxy.

xviii) A further special embodiment of the invention relates to thiophene derivatives
according to embodiment i), wherein R’ represents triflucromethyl, methyl or ethyl,
R2. R® and R® represent hydrogen, R® and R* represent Ci.-alkyl, n represents 0,

and m represents 1.

xix) Specific thiopﬁene compounds according to Formula (i) are:
3-{4-[3-(3-ethyl-5,5-dimethy[—4,5,6‘,7—tetrahydro-benzo[c]thiophen-1 -yl)-3-0x0-
propy[]-2,6-dimethyl-phenyl}—prop‘ionic acid; h
3—{4-[3—(5,5—dimeihyl—3-tﬁﬂuoromethyl¥4,5,6,7—tetrahydro-benzo[c]thiophen-1-
yI)-3—oxo—propyl]-2—ethyl-6-methyl-phenyi}—propionic'acid;
3-{2-ethyl-6—methyl-4—[3-oxo-3-(3,5,5-trimethyl-4,5,6,7—tetrahydro-
benzo[c]thiophen-1"—yl)-propyl]—phenyl}—propionic acid; and
3—{2—ethyl—4—[3-(3—ethyl—5,5~dimethyl—4,5,6,7—tetrahydro—benzo[c]thiophen—‘I -
yl)-S—oxo—propyl]-s—methyl-phenyl}-propionic acid.



9 xx) A further specific thiophene conmpound according
to Formula (I) is 3-{2,6- dinethyl 4
[ 3-0x0-3-(3,5,5-trinethyl-4,5,6, 7-tetrahydro-benzo[ c]
t hi ophen-1-y1)- propyll-phenyl}-propionic acid. In
anot her aspect, there is provided a pharnmaceuti cal
conposition conprising a cgnpound as, defined above
and a pharmaceutically acceptable carrier.
xx) Aufyriar spasdict thigphene saMpRW aeaorgln@owpgaﬁauias(') is 3-{2.6-
d!m%ﬁ’l& § BBAE, 5 Bltrifheh AN B e R d S BBRRRId] ﬂh%h@ﬁ 1y
as a nedi canent. |n"st
pro;ﬁyhkphmyl}ayppmn]c adidre is provided the use of a
conpound as defined above for the preparation of a
phar maceutical conposition for the prevention or

In ahberr Eepbcthalesepsedded adiieonteesticas somipatitidn \Moh’fpramg a
activated i mmune system. In yet a further as ect

compeupd asgiglingd ageve @H@ 3 phargracgulicaily GReptablede e d
above for the preparation of a pharmaceuti cal
conposition for use in conbination with one or-

In asdueher aapeqt sherel iscpeavideb@a phmpgub@pa&mﬁngma@vef or a

ool TRARHEBG TR0 BRI AR EL Lo B Rfgment

cyt oki nes, cytokine inhibitors, cytoklne recept or
i 0 G s hEES o aReGIhg st "GP eh i b
abo@é?&cﬂh%t &‘épa\f'attlen%? APhan R EAMAHMOCRIEB the bfe%nﬂon or

her ‘aspect of the i1nvention relates to novel
treatmemmfeiwses oF diseuders @ssycigtedogitvie pelivated immene ggstem.
R4, R5, R6, n and mare as defined for Fornmula (1)
above, and R7 represents hydrogen, nethyl, ethyl, or

[n yéted furthigh )abperanmessaist rogidiedehé uas of alcompouad rasltmfleed above
such conpoun Xii) Yet anot her. aspect. af th

for (R RIRBRONG & BEATTAGRYER! SAMRRTHIATL T dreepp Gaftination with

one(! bt) several agents selected ~ from the group consisting of
immunosuppressants, corticosteroids, NSAID's, cytotoxic drugs, adhesion
molecule inhibitors, cytokines, cytokine inhibitors, cytokine receptor antagonists
and recombinant cytokine receptors, for the prevention or treatment of diseases

~

_or disorders associated with an activated immune system.

xxi) A further aspect of the invention relates to novel thiophenes of Formula (1)

Formula (Il)



wherein RI, R2, R3 and R4 are as defined for Fornul a
(1) above, and R2 represents hydrogen, nethyl, ethyl,
or tert-butyl; and salts as well as solvent conpl exes
of such conpounds. 10 The conpounds of Formula (1)
and their pharmaceutically acceptable salts can be
used as nedi canents, e.g. pa the form of

pharmaceuti,cal conpositions for enteral, parental or
| whe@r@m BAIRaB: R 95 K1 BANGTREYE 88 deflaca i Uliabqys, and

R BB AR P GRIBITL: ool aci ne

capsules S5sol utions, - emul si ons or suspensions,

the form u 05|to i es,
and ShitsrHsatel s Soleft SomipERES pESYARRIRIRE! o' sol uti ons
or infusion solutions, or topically, e.g. in the form
of ointnments, creans or ojls. The roductlon of %
xxiip Y&t ARetber rsbectcinpednysriies r@éﬁ%e%éo BpYRINipheRes, of Formula
(ymenner 10 which will be famliar to.any person
skilled in the art (see for exanple Mark G bson
- Editor, Pharmaceuticdl Prefornulation and
Fornulaglon | §S Health G oup, ERYl ewood, CO, USA
2001; Re &ci ence andf Practice of
Phar nacy, 20\? Edi ti on,~Phikade oh|a &pllege of

Phar nacy and ence) by brll e~ descri bed
conmpounds of yla (1) or # pharmaceutical ly
~acceptabl e & 15 optionaMy_t#_conbi nation wth

ot her therapsuti¢ally val uabl ef substarAces, into a

gal enical adMm nistration forn%hogether wi CoaR( t abl e,
non-toxic, inert, pharnaceuti ally acceptable solid
or liquid carrier nateg Qﬂ if desired, usua
‘phar maceut i cal adjuvants e pharnaceutlca
composi tions conpr|S|ng a conpound of Forrmula (I) are

usefiq J20 event| n 0
whefBEUR 5B e a8 G dbsBiel BhmiER) FRBledins e
R’ icpraseatshgdrogen Suethylicssasersenrbutyisor ders are
sel ected from the group consisting of rejection of 25

transpl anted organs, tissue or cells;
ancgéaﬂ‘&tas‘ﬁﬁélﬁé@ sbI98ht t%rﬁ&@)?@sgopélﬁih%ﬂmﬁaﬂﬁs by

transpl antati on; autol mune syndrones I ncludi-ng .

r heumat oi d arll-frllls system c | upus erythemat osus;
ant i phosphol i pi d syndrone Hashi noto' s thyr0|d|t|s

~lynphocytic thyroiditis; multiple sclerosis;.

nmyast heni a gravis; type | diabetes;uveitis;
,episcleritis; scleritis; Kamasaki's di sease,
uveo-retinitis; posterior uveitis;




30 uveitis associated with Behcet's disease;
uveoneni ngitis syndrone; allergic encephalonyelltls
chronic allograft vascul opathy; post-infectious

ne di seases including rheumatic fevisrT/mows/054388
‘Wg%%?&HH#

10

15

ectious glonerul onephritis; inflammuatory and
hyperproliferative skin diseases; psoriasis;
psoriatic arthritis; 11 atopic dernatitis myopat hy;
nmyosi tis; osteonyelitis cont act dernatltls
eczenatous dermatitis; seborthoeic dernatltls l'ichen

gmpcﬁjﬁ?%)m %ﬁluiab(ﬂlﬂngliﬁeirpﬁ{ﬁﬂhéc@@hdilly &@jedieblmla@sscan be

cusmmgd@éé’n?é}g% B et e R

@8@&%& orESi 8&ARIsHARI Vﬂxdyl cah b @dmmistebed, for exampie perorally,

o i o P B S S s v

ogulligtnspempbiogs sy shiyeneinhss rettally -ulit dieatar el SUPPOS‘m”eS’
keratitis; scl ¥R SoluBsHt flnsRedoiiions, or topically,
V(B’@”ten#ﬁfﬁ}&na%l Iﬁ?aezf&Il of ‘& rore; sarcoi dosi s: pol | en
alelge mgheoym ptwel Birmsinis) @fe@'B§Perj'ét ive airway di sease;
bronchi al asthma; .allergic asthma; intrinsic asthma;

extrinsic asthma; dust asthma r oni r t:
adha peeduptignedf 48¢ ﬁﬁgn@@et&ﬁ@ %n}%p o & of e@’?éﬁ i a&h&nner

hyReh WilESPRARIaY e s Serdon akitdd olthe arSCse© fopmeample Mark Gibson,

endonetri osis; orc c IS€hgsa®  Group,
Do oeenasucy o PelitiplRD G i Rien, 158 rouP

newmgeivbad, rth e rand o] R@muggton nTr@SWe;mp and Sragijee of Pharmacy,
a%@@f Fﬁ %l%ﬁelgﬁ?ﬁr@é Duf %am‘?&?'a&rﬂCSQbr&ﬁﬁSﬁ bringing the

eosi n gastroenteritis
rm@scmbydi @gmgour@sd}i rfrogmyla S(@ a%rethel[J IpE@PEF?WSaIQ orilcc%\ptable salts,

V%ﬁﬁﬁ(?_ﬂo n{j ERERatAURE ofhgr |tt‘$e§3:h}ﬁlitnc£allﬂlvaleal$e$ummces into a

osi's, 15 atherpsclero tt t i,
nﬁﬁﬁﬁﬂ@htﬁ@“m§H@EWacPrﬂfa? % Un: W§6r¥|pﬁﬁgsrm foxis,, e

CapBfdcBudtsy 4epiablialsotil se bt camerondtaialg By r\ﬁdg@rgd usual
eczema; interstitial nephritis;

N d’%afn?ﬁﬁ’ﬁ'ét@ap#lﬁ'ﬁp%pat hy; Goodpasture's syndrone;

20

25

henDIytlcurenlc syndrone; diabetic nephropat hy;

'l%nep #a%gutﬁﬁp&inﬁ:osﬂb%%rmﬂ:‘n@m@ BRbinbbug of Formula (1) are useful

tubuI0|nterS|t al ritis; Intersti

miibtt fhel wseveptien ana/or- R T OGRS B 9‘;?%1”8&13 EEGhddd Wi an

Ngﬂ*ﬁﬁ&jﬁvﬁh§%%§&n pol yneuritis; mnultiple neurltls

nyel-t1s; nmononeuritis; radicul opathy;

hypert hyroi di sm Basedovv s di sease; thyrbtoxicosis;
PUsiRn dRass dr digprdst are spédest frem Ahregron CRRARIPY akteegtion of
anem ﬁ‘?ﬂ]ﬁ‘gl E%ag hi ué Al ggﬁogbgftq,@?éﬁb-ﬁoﬂlﬂ'zﬁdé@ brought about by

aut®P I'C anem aut oj ne .. .. L
t hrwnmmp@nwanma@a e e T

g é@ﬁhﬁto@@@ m a%plﬂféﬁﬁd’biﬂlf Oﬂlnﬁ@tra eﬂt;lemptmsosthgmdit:s
fi I 'un

|C|nter5|t|al n
delvfl"rm@htjﬂoﬁ‘Wfqi fis| @Hlﬂgae?%°%| 053 hsenla 8?13?{%3,%% | Uiabetes;
v uu@ﬁﬁ* §plscﬂ1¥iiﬂ§ oaétérmeg KawseRis ticedsey uvenedniiss peseriergyveitis;

30 Sy‘ﬁ’élﬁ’ﬁaﬂ?sgg al 'gﬁ %ﬁc%t@ Q38e; Mﬁeﬂ%%ﬁ SynBldfHee adllergic

ocardosi's; myocarditis;

s cé@egfaﬁmmhns\i\égamc ajlograin Mﬁ&?ﬁ’@?a@f ; oBPSbTnTEctiaym @HisimUne
adl ?OSI 3 mS{BS’hQOPr@uHaﬁcf avEl tak, doesiheasouef gpimegilarephiitis;

5ﬁ%nt|un1 | veol ar bone bst anti a 3Q é?gm;anmms
deln’ﬁamatmal anch dyeesprelilgradie SR aase%?r?%p%qﬂss'éeﬁ i
nmuscul ar dystrophy; pyoderma, Sezary's syndrone;
hypophysitis; chronic adrenal insufficiency;
Addi son' s di sease; ischem a-reperfusion injury of
organs whi ch occurs upon preservation; endotoxin
shock; pseudonenbranous colitis; colitis caused by
drug or 12 radiation; ischemc acute rena
i nsufficiency; chronic renal insufficiency; |ung
cancer; malignancy of |ynphoid origin; acute or
chroni c | ynphocytic | eukem as; |ynphoma; pul nonary



of Formula (1) are selected fromthe group consisting

of rejection of transplanted organs such as ki dney,

liver, heart, lung, pancreas, cornea, and skin;

t-versus- 15 host di seases brought abougc z&Emﬂnss

'Wgéwvmgﬁﬁnsplantatlon aut oi mrune sygdrones |A€¥Ld|ng

rheumatoid arthritis, nultiple sclerosis,

i nfl ammat ory bowel di seases such as Crohn's disease

and ul cerative colitis, psorjasis, psoriatic

arthritis thyroiditis such'hs Hashi moto' s

ﬁi/orﬁ’fct egﬂati%ﬁrlily\éﬁ t{'lp o!gltlrsj%teo%@l%Ccoﬂ!aéﬁ%?ﬁéitlt@u@diemsmus

ermatitis; ast
dldatmtms sepmmoencrcfeerc@t[ta@u@hg@tp@pwg?pﬁlguﬁ f@”@%e%éomphlgmd

I n [dgr% Blﬂ!%g@t 'uﬁtc&r%veéng%@erﬁéfsbadcnﬁtecterﬁilHna cutaneous
eY Ul onep ritis; solid cancers an

n@pammélﬁs acHEsr SEeORAMEy FOREEE, AERY; Iéeééajltggog jupctivitis; vernal
5 d'c&%ﬂ%g@s tk?ra:g@s tﬁe@@hefkeemldé odyspm]céﬂﬁenplfﬁha}ws tq;;:eﬁg, comeal
conmpounas o e t §5-OLR:
CW@@' W[%PG?’EF@%‘T '\&(}1& [}asr @g&f ngs anétrgtmsor ans ves
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aut ol nmune syndrones sel e
f rastimah extmooaaﬂhraa tcmst gstyma; rﬁh*rqfﬁ‘cp?fé“‘éefﬁrr%’f?éé*ﬁ’g‘a faté QSt::ma
10 psa?\ | A%k ?%sb@ﬁé:\%néést BFdnbhnSht:sCESrOrlmhms didveesiesisaerghitis;
e s 300 AL QR for RO Llsbhes; Albrotizing
TI@SWW ¢ elsernt PR bPYR] iostes KTy Bt pa; ¥
t N PERNRN e lingl Ickibesa tassutiatesf wah dhereak GUHE; G@%’é@ djéﬁease

ment i oned her.ei n L ¢
SUBPEBY: epsHRRM %@ en ael§ ngg%&\)@ %nggglé}gsotd%eése ulcerative

cafm@u nehsoflar-odamedge (claglsed 13 Fsphemisr (fReases cﬁ‘ﬁﬂodwag]bos“s
15 a[tiher%sr?,éros'gulfgt Ih)eraﬁ” GhyBLSiis!S Bdrtkhe 1hfﬁrcﬁ@ﬂbacﬁr&tsl @yndrame;

or' seVeral i mtunonodul atin ents,
prm!mta dwe inuirdrdiseesa; Kass 2o PTRPS %“ ﬁ%éé‘e r“"él{s diema;
F ﬁﬁi{ fepafd; 'I%ﬂﬁﬂu@ﬂrrﬁdpﬁropﬂ@? CEatidpaEstare’s 8y P efiarheaglyic-

t of iti
| fe rt@ﬁmkﬂgr?arpgﬁp ‘Aahf Sy e e BCIa S GomeRAL LS

CapbiiSasisei0i tkphrildSANhRrsitialc yysiitianx inulti@ley gyos:ggh é‘y;il@w -Barré
20 ﬁyaér%hlg I&Igr&%r%'t :)ngeziﬁ‘f ?Ga/ﬂlgurﬁﬁsmu!ﬁﬂé akirmie: ﬁn?éllhblrﬁ@foﬁeuntss,

ts_and recomp re red cell
cyrtaalsmlqmthye@mﬂrtm@idﬁnhe%ﬁeé@‘@ﬁtd’fieﬁ%%r{PWB’ﬁx'ﬁ‘?séso pure

r eé\eo?%%s élgsttc hfetae h%op&sﬁ@ﬁmﬂﬂddlﬁﬁaﬂﬂbmmrhtﬁoc(/tbperﬂ@purpura
e hnorioe R IBCCL CBlo ERIRESAd L Blboyiosis
omut@mmuw PemPivis @neHicE GBI i Rt SRR 5y
apmd %éﬁdan eheggieblasic framid haneprtiropasitopstenporosis; fibroid
treat e tﬂ €3G d 5 ARG TRAKARRE vulgaris;
25 helpeg: n'd'o?ﬁfg'cpf"@%ré S dg{riag r&@rsat es 10 )
pr L@htdfds@s vofgads; Cc phploaledgiof sesitivill; a CERYeqUs at! cgell lymphoma;
COE errttgp]t&; Pé#osgétﬁur{nﬁgtoﬁ@w fcchRinl enckda; mgocardosis;
su erence
myocarditis; scleroderma; Wegener's granuloma; Sjogren's syndrome; adiposis;
eosinophilic fascitis; lesions of gingiva, pericdontium, alveolar bone, substantia
30 ossea dentis; male pattemn alopecia or alopecia senilis; muscular dystrophy;
pyoderma; Sezary's syndrome; hypophysitis; chronic adrenal insufficiency;
Addison's disease; ischemia-reperfusion injury of organs which occurs upon

preservation, endotoxin shock; pseudomembranous colitis; colitis caused by drug or



compound of Formula (1) is therefore to be understood
as referring also to the correspondi ng pro-drugs of
the gonp?ungoo;hFornula (1), as appropriate and

edi en e conmpounds of Fornul a

({1’48 %Ured by the methods given belomf %y?éﬂmﬁﬁmmhmms

nethods given in the Exanpl es or by anal ogous
met hods. Optinmumreaction conditions may vary with
the particular reactants or solvents used, but such
condltlons can be deternined by a person skilled in

the art t

OO RBR bR BT ate TRt g TSy PRAGHS $hES ndiidency; ung
C aande; mam@am@dofameh alil reggino aguie o éfm'éli*'al yrBRipGEicciBukSfmias;
r Ffasgfi'gﬂ\gs?ﬁﬂ&ll%r maslef?l‘é’ cetAthfa; %gfer%‘élsor%tﬂtfbep@ﬁéﬁt&b%t seile

| es 0O CO ounds
desanulabeiageneatlpuwty¢§ sp_amﬁ@nfg%%baﬁ%s B%r Eg??ﬁ?f Eyfa}e%‘a

5 mﬁﬂén&% RARRE CEbddht ro%aﬁétit@ggnag:mnp@mdwtmfs SepSkr patoraatitis;
th a base such as

et%ﬂp%’ﬁ“ aﬁ*ﬁ%ﬁﬂ{?%ﬁ%hca&g "esf—ft‘:l so‘ﬂq'l'—c,&n t%eFlt t(l:ﬁ%rs K?ﬁastasm of
prcﬁmm Okypabsepay:ofaumiiointrieo rrepatiie] \eintagy skitdiy agirhosis;

Stslclﬁeqswp é:ﬁﬂa%@? Bam%@g% Eﬂne I%%ﬁﬁﬁgﬁg&s alcoholic
c airposingdhaphtid-Gailore; éU‘(ﬂlnla)“ ety fﬁ"@ras@ ermS@bP%%eé'ﬁtf%lur? and
10 hyégﬂé _ESENbSe %lv?r"gzltﬁé. and R6 represent hydrogen, by

rogenation o conpound 10of Formula (I11) in the
presence of a catalyst such as Pd/C, PVC etc. in a
SPvertd &é’é‘d@e@ﬁr MedrBaB el be REdEN@Id/or Pidkergbd with thie compounds -

mo)tgtFl(J){rr?usla tls] are selecte rom (the g)o‘up (cgﬂ%ﬂénoph&%%h&rp 8ptransp[anted
‘organs such as kidney, liver, heart, lung, pancreas, cormnea, and skin; grafi-versus-

15  host diseases brought about by stem cell transplantation; autmmmune syndromes
including rheumatoid arthritis, mulhple sclerosis, inflammatory bowel diseases such

as Crohn's disease and ulcerativé coliis, psoriasis, psoriatic arthtitis, thyroiditis
such as Hashimoto’s thyroiditis, uveo-retinitis; atopic diseases such as rhinitis,
conjunctivitis, dermatitis; asthma; type | diabetes; post-infectious autoimmune

20 diseases including rheumatic fever and postinfectious ‘glomerulonephritis; solid

cancers and tumor metasiasis.

Particularty pfeferred diseases or disorders o be 'treated and/or prevented with the
compounds of Formula (I} are selected irom the group consisting of rejection of

25 transplanted organs selected from kidney, liver, heart and lung; graft-versus-host
diseases brought about by sitem celi transplantatlon autoimmune syndromes
selected from rheumatoid arthritis, multiple sclerosns psoriasis, psoriatic arthritis, -
Crohn's disease, and Hashimoto’s thyroiditis; and atopic dermatitis.

30 The present invention also relates to a method for the prevention or freatment of a -
disease or disorder mentioned herein comprising administering o a subject a

pharmaceutically active amount of a compound of Formulza (/).



Structure 3 Structure 4 15 Conpounds of Fornul a
(I'l') may be prepared by condensi ng a conpound of
Structure 2 with a conpound of Structure 3 in the

wobbSRgRse of HC in a solvent such as et han®}/1B2006/054388

10

15

20

25

- &EERPeiAt Py

i sopropanol, etc., or mxtures thereof, or in the

presence of NaCH, LICH or KOH in a solvent such as

nmet hanol , et hanol, isopropanol, or m xtures 20
thereof, at tenperatures prgferably between 0C and
70C. Simlarly, a conpound of Formula (111) may be

RLERARBR, gé/m SRREEHTHA Gortru MR sito odeliBtin Bembinagion wikitone
a conpoun

f St t 4,
e e ey DS oS saion e

By MbIRT RidiidBrdefs MBiiybd hereimy Acarding fofd piglesas emppdiment of
wth MeLi in sol.vent,_su di. et hy , coRbistiidF of
dhe nnxgliPes Sﬁﬁera@(??tsataﬁﬁlse%%@%dt u#rr@té bet \e/\éjergﬁ{ i

. - 20C _and
HoBundubpressahisy elnjcosteraidsn DESAS. S oBKIE GRSy AHNgSIRR folecue

al so. _be &%@ ed., Rink e Mhiithd, SoyEdRimRowdplf Stidgenistsr eand
G'Ths'wggsr‘ ela{t] | |E's Kep%wyl et hyl gf&t rifl uoronethyl,
wetdmbinsnhgiiokingdae®iUhbr oni de, net hyl :
magnesi unchl ori de, or nethyl nagnesium odi de. The 10

Wei nreb am de of_ Structur
FadY Segt ‘AYenien alsgirei%{a? &Cﬁﬁﬁgg@y% B?ﬂwﬁe% @8rmf¥a (1) for the

N EbraithtidR toh ¥ phatetracayticalmompotiyaly oplitnalyi feleLsenn cpgbination with

presence of. a cQ [ r n BRGr tleehentbEthe
(Qpeor vy 'Kﬂm”r{)@‘?i"? élé!?%g . M%' ‘lf:%r%hgl—lgq‘e?érrrgnn,  Jour negl

fdisnséy aidtdismatees @petioned BHeR ker - Zei t ung 339 (1997),
517-524; J. Singh, N Satyanurthi, |. S. Aidhen,
Journal fuer Praktische Chem e i nhel ;
IR MrenoyversieD 2isa 7eldigs P P ?mfﬁ%ﬁgﬁ FABE et
QL&D BaBithe Gospbetd ¥i7 FOR00BYI) 865uchOBYyY rafaeence o a
conpounds, of Struycture e Prenaned RerfifAatd i the
ig 1l fifietorl ¥ iy REERRE R Rieigpate :
abrreesding asro-dhig H)f g, corgraun@tod . Fogpular(la @ FRPEPPEHEN"
as aﬁ.mHCI, TFA, etc. in a solvent such as water,
etHEAGT met hanol, THF, etc., or m xturest-thereof.

The compounds of Formula (I) can be manufactured by the methods given below,
by the methods given in the Examples or by analogous methods. Optimum reagction
conditions may vary with the particular reactants or sofvents used, but §uch

conditions can be determined by a person skilled in the art by routine optimisation

procedures.

Compounds of the Formula (I} of the present invention can be prepared according
io the general sequence of reactions autlined beiow. Only a few of the synthetic

possibilities leading 1o compounds of Formula {f) are described.



Structure 7 16 The conpounds of Structure 7 are
prepared by treating a conpound of Structure 8 with a
non- aqueous base such as NaOMe, NaOEt, KO-tert-Bu,

wlﬁ%ﬁow@kﬁs in a solvent such as nethanol, et hﬁ(F‘f?Jmuosmsass
etc., or mxtures thereof, preferably at

10
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el evat ed terrperatures The corrpounds of Structure
8 are prepared by treating a compound of Structure 9
10 with a 2-nercaptoacetic acid ester in the presence
of a base such a NaH, NaOEt, NaOMe, K-ten-butoxi de,
etc. in THF, dioxane, DWVF, ethanol, nethanol, etc.,
or mxtures thegeof.ffIn additgon, the conpounds of
Structure B~ * ared in a

yrExgt agting froma conpound
gbove reaction sequence.

(CHZ)H—{CHF{5)m-CHR6-COOR77

Owve, Ot

Structure 1

The compounds of Formula (I} may be prepared by reacting a compound of
Structure 1 with a base such as ag. LIOH, ag. NaCH, aq. KOH, etc. or an acid such
as aq. HCI, TFA, efc. in the presence or absence of additional solvents such as
THF, dioxane, DMF, DMSO, -DCM etc. Gompounds of Structure 1 may be prepared
' by hydrogenation of a compound of Formula (I}, or in case n represents 0, m
represents 1 and R and R® represent hydrogen, by hydrogenation of a compound
of Formula (lIl) in the presence of a catalyst such as Pd/C, Pt/C etc. in a solvent

such as methanol, ethanol, THF etc., or mixtures thereof.

RE RZ

(CHg}-(CHR%) CHR®-COOR’
2/mn

e COOR’

Siructure 2 Structure 3 Structure 4 -

Compounds of Formula (ll) may be prepared by condensing a compound of
Structure 2 with a compound of Structure 3 in thé presence of HCI in a solvent such
as ethanol, isopropancl, etc., or mixtures thereof, or in the presence of NaCH,
LiOH, or KOH in a solvent sﬁch as methanal, ethanol, isopropénol, or mixtures
thereof, at temperatures preferably between 0°C and 70°C. Similarly, a compound
of Formula (IIl} may be prepared by condensing a compound of Structure 2 with a

compound of Shucture 4.



Structure 9 Structure 8 The conpounds of

Structure 9 are prepared by reacting a conpound of

Structure 10 with a chlorinating agent such as

W@E@%G Q& oride in a solvent such as DCM 201:@&@3@06,054338

c (Lit. e.g. R E. Mewshaw, Richard E.

Tetrahedron Lett. 30 (1989), 3753-3756; F. A

Lakhvich, T. S. Khlebni kova, A A Akhrem Zhunal

Or gani cheskoi Khimi 25 (198_1%), 2541-2549). 17

S

R . R : o
: b N
R = H, meihyl, \ / \ / / N
ethyl, or -CF3
Structure 5 Structure 6

A compound of Structure 2 may be prepared by reacting a compound of Siructure

5 5, wherein R is methyl, ethyl or trifluoromethyl, with Meli in a solvent such as

diethyl ether, or THF or mixtures thereof at temperatures between -20°C and 35°C.

Alternatively, a compound of Structure 2 may also be prepared by reacting a

compound of Structure 6, wherein R is methyl, ethy! or trifluoromethyl, with methyl

magnesiumbromide, methyl magnesiumchioride, or methyl magnesiumiodide. The

10  Weinreb amide of Structure 6 may be prepared by reacting an acid of Structure 5

with N,O-dimethylhydroxylamine hydrochioride in the presence of a coupling

reagent such as EDC, DCC, etc. (Lit. e.g. M. Menizel, H. M. R. Hoffmann, Journal

fuer Praktische Chemie/Chemiker-Zeitung 339 (1997), 517-524; J. Singh, N.

Satyamurthi, 1. S. Aidhen, Journal fuer Praktische Chemie {Weinheim, Germany)

15 342 (2000), 340-347; V. K. Khlestkin, D. G. Mazhukin, Current Organic Chemistry 7
(2003), 967-993).

The compounds of Structure 5 may be prepared by reacling a compound of
Structure 7 with an aq. base such as ag. NaCH, aq. LiOH, ag. KOH, ete. or an acid

20 such as aq. HCI, TFA, etc. in a solvent such as water, ethanol, methanol, THF, etc.,
or mixtures'thereof.

0O
S

\ / Me, OEt

Structure 7



Structure 10 Structure 9 The conmpounds of Structure
10, wherein R represents hydrogen; nethyl or ethyl, 5
may be prepared by acyl ating the conpound of

W(?EJOH?({T £ 11 with an appropriate acyl ating ﬂgﬁﬁho@;ygghgg

10

15

20

or nethyl formate, nethyl or ethyl acetate,
met hyl or ethyl propionate, chloroformte, acetyl.
chloride, etc. in the presence of a base such as
K-tert-butyl ate, NaOMe, NaH,.LDA, etc. in a solvent
such as THF, toluene, EtOH é?c at tenperatures
b la@mpeundSht DRk@re &
OSSRk e oo gl Ty it
mémaswryawwsz@@%% such7as *748@“”91 NaQEL ffP-terBy lrlfl Sto. in a
Bayddnt sd&i é@i‘ﬂ@tﬂéﬁﬂ? e'iann@?@@lg) DMBOGE 30RBurds thBreof, preferably
Konopel ski, J. Li P. J. Wenzel, H Deng, G |I.
EP“?‘%‘fafedthp§aiUf%°’rstenberger Organic Letters 4

(2002), 4121-4124; C. Wles, P. Watts, S. J. Haswell,
E. Ponbo-Villar,, Tetrahedron Letters 3 (2002

2945- 2943; Fts%ow 6’%3 o 54 . —GeMy: CQOE!
Al korta,||J. B guer ,

307- 3167 Wi Nn& M Hammadi,

Synt h Communi cations 26 (1996) The
CONPOUR Structure 11 is prepareg ording to
procedur/®s known to a person skilled in the art (Lit

» Flaugh, T. A GCrowell, DS Farlow,
Journal of Or ani ¢ Chem stry 45 (1980 9- 5400 A
M Badger tg r’g Dmartino, C. K M r% eﬁig
Cheeseman, J. W Dorman, D. H. Picker, D. A

Sﬁ'ﬂ%&ﬁounﬁg of St?l?ctture Sjaﬁe prepared by treatihg a compound of Structure 9
with a 2-mercaptoacetic acid ester in the presence of a base such a NaH, NaOEt,
NaOMe, K-tert-butoxide, etc. in THF, dioxane, DMF, ethanol, methanol, etc., or
mixtures thereof. In addition, the compounds of Structure 5 may also be prepared in
a one-pot-three-step procedure starting from a compound of Structure @ following

the above reaction sequence.

0 cl 0 SWOMe, OEt

#Z SR Z# g ©

Structure 9 Structure 8

The compounds of Structure 9 are prepared by reacting a compound of Structure
10 with a chlorinating agent such as oxalylchloride in a solvent such as DCM,
CHCls, THF, etc. {Lit. e.g. R. E. Mewshaw, Richard E. Teirahedron Lett. 30 (1988},
3753-3756; F. A. Lakhvich, T. S. Khlebnikova, A. A. Akhrem, Zhurnal
Organicheskoi Khirnii 25 (1989), 2541-2549).



Appl . EP 310321 A2 (1989); N. R Natele, R 0.
Hut chi ns, Organic Preparations and Procedures
International 9 (1977), 103-108; L. M Rice, B. S

' W \Wheel er, Journal of Heterocycli <
Wéﬁgﬁ{m@ée &T{]ﬁéﬂﬂﬁfﬂaﬂ.sss

10

15

20

ry 10 (1973), 731-735). 5 In addition,
conpounds of Structure 5, wherein R represents a
nmet hyl or ethyl group, are preferably prepared froma
conpound of Structure 5 wherein R represents hydrogen
(Structure 12) by reacting tHe latter conpound with
an excess of a strong base such as npBuli  tert-Buli,

LDA, etc. in aff Mt such as THE, {iethygl ether,
etc. followed h) appropriate al ALat i B agent
(e.g. nethylj e 10ret hyl i odi de ~e. gt W-D.
Liu, C C OCh F. Pai, —A—F. Chung,

Journal of Okg Chenistry 67 (2062), 9267-9275: D.

W Kni ght, A Nott, Tetrahedron Xters 21 (1980),
5051-5054; R /Raap, Canadi an Jour na Chem stry 49

(1971), - 2155- 2357 hure 45 The conpounds gfcSidgicture 2
wherein Rl represents a trifluoronethyl group are

preferably prepared by the sequence outlined bel ow.
Heme &ombbnce anEbusdreofo, Sineteit Rrreprb2erits hjdredqisit enetgor ethyl,

into its Vi b._am.de of St 1 ,

| Qe Bl P EARERE <aPhYE & Fuhlradd ol henpromrae

L Raylatoigl apeeUsusl as lethybddinetihgirfomfats, aubting of ethgl aselateg methyl or
Tk ' t .

o EPen s i B TR Rt 210 e g g pucn

e Hytertintyisio faOMeo Nabic el Atale. isa srivent pUsdchs; Thif: kptuene, EtOH
| ik la M RrAtred befbeck-0 MCBOLS (LiSe grOBS ®AShimE): S. Shibata, H.
Mar ona- Lewi cka, X. Hu n?n, B. L. ,Rg h, G A g%ﬁelf%sygz_ [
3 YofeErgzer. Nihetpurahantiesropalsouyorisss g0 43e. (o6 1
giYeaeart, hesat Wi Bhysor Tamahdyrbn 5D (AOO08)N AOMIE20B6L WA Woaopdski, J. Lin,
Treatyent af, £ h 0 d r 11N hy,
& e dh ot 5 TRIRVR T SRRt Dok oB Wlecco)
cditpbdndt; &F VWIBStR- (Watsr 8 2 Haswelbitn PRINDp-dfiiae sieiraleqgon Letters
tSt%f k.t EE'@?H@%%@F@%U@, 39 Fridelfg, J.-F20RRlIe Aforta, J. Elguero,
i-?elfgfoé]lfiﬂ%s 57 (2002), 307-316; via imine: M. Hammadi, D. Villemin, Synthetic

Communications 26 (1996), 2901-2904).

shleal

Structure 11 Structure 10

The compound of Structure 11 is hrepared according to procedures known to a
person skilled in the art (Lit. e.g. M. E. Flaugh, T. A. Crowell, D. S. Farlow, Journal
of Organic Chemistry 45 (1980), 5389-5400; A. M. Badger, M. J. Dimartino, C. K.
Mirabelli, E. N. Cheeseman, J. W. Dorman, D. H. Picker, D. A. Schwartz, Eur. Pat.



Structure 15 The follow ng schenes illustrate
synthetic routes to prepare conpounds of Structure 3
and 4. OH RAOHR4 (Lit. e.g. H Kotsuki, P. K Datta,

WﬁZ‘g’%}é%S’ﬁga’ Synt hesi s 1996, 470-472; for br poiraezo0s/054388
o eln :

10

15

20

25

stead of triflate see e.g. V. P.

Bail l argeon, J. K Stille, J. Am Chem Soc. 108
(1986), 452-461; M J. Gonez-Escalonilla, F. Langa,
J.-M Rueff, L. Oswald, J. §8F Ni erengarten,
Tetrahedron Lett. 43 (2002) 7507-7511; H Aust, D

%EPE@(:EHOSEII AIYE('B%Q) N: RPNa#le, RCeMutchbthl, CARRR) Preparations

o niashradnprtas S0t ybets: P AR £ el v w
Bayitderdr Ubtinal & Heddr6d)icic Chentisthriozi 97307g1-7B8} t 5

(2003), 777-780; N. J. Lawence, S. Brown,

Tetrahedron 58 (2002), 613-619; D. J. V\ardrop, M

Bur gexitidh ém CoBMOIMASAT ructuEsD - Wessn R repepeslis W@MM or ethyl

algb&%f oar;% %‘?efex%[)ly prepared from a compound of Structure 5 wherein R

represents hydrogen (Structure 12) by reacting the latter compound with an excess
of a strong base such as n-Bull, tert-Buli, LDA, étc. in a solvent such as THF,
diethyl ether, etc. followed by the appropriate alkylating agent (e.g. methyliodide,
ethyliodide, Lit. e.g. W.-D. Liu, C.-C. Ghi, |.-F. Pai, A-T. Wu, W.-S. Chung, Journal
of Organic Chemisiry 67 (2002, 9267-9275; D. W. Knight, A. P. Nott, Teirahedron
Letters 21 (1980), 5051-5054; R. Raap, Canadian Journal of Chemislry 49 (1971),

2155-2157). ' -

The compounds of Structure 2 wherein R' represents a trifluoromethyl group are
preferably prepared by the sequence outlined below. Hence, the compound of
Structure 12 is transformed into its Weinreb amide of Structure 13, which is
iodinated upon treatment with a strong base such as I_DA'foIlowed by the addition
of iédine in a solvent such as THF at low temperature (e.g. -78°C). The iocinated
compound of Structure 14 is reacted with methyl chlorodifluoroacetate as described
in the literature {e.g. D. E. Nichols, S. Frescas, D. Marona-Lewicka, X. Huang, B. L.
Roth, G. A. Gudelksy, J. F. Nash, J. Med. Chem. 37 {1984), 4346-4351) to give the
trifluorométhyl compound of Struciure 15. Treatment of the compound Structure 15
with a methyl Grignard reagent or methyl lithium furnishes the compcund of

Structure 2 wherein R" represents a trifluoromethyl group.



R BugSn- Chh- CH CH2 Pd(PPhs),,, or &LI allylbrom de Br
R4 1 1) BHg-krle2S H202, NaOH 2) DvsO ClI COCOCI
(Lit. e.g. Y. Li, B. H, B. Qn, X Feng, G Zhang,

Chem 69 (2004), 7910- 7913, T. Aze!iltT/]]M(mG/()54'3ss
W‘i%otoé\%rr%rﬁ%f K. Narasaka, Tetrahedron 60 (2004),

1339-1344; A. Krasovskiy, P. Knoche!, Angew. Chem
Int. Ed. 43 (2004), 3333-3336; T. P. 10 Zabawa, D.

Kasi, S. R Chenler, J. Am 1ghem Soc. 127 (2005),
11250- 11251). ‘

Structure 12 Structure 13 . Structure 14

\ [ > 9 N

Example of Structure 2 - Structure 15

The following schemes illustrate synthetic routes 1o prepare compounds of
Structure 3 and 4.

‘ ) s g2
e'fhyki”e it R Tf,O or 2
OHC Rr®  glycol 3 Tf,NPh R
p-TsOH R 2,

—_—

OH ' . OH OTI
=% Rt pt
Struclre 16 Brzn”” COOtert-Bu
PACI,(PPh)s
DIBAL
RZ
oHE RS acetone
p-TSOH
e
CO0tert-Bu

(Lit. e.g. F. Qrsini, F. Pelizzoni, Synthetic Comm. 17 {1987}, 1389-1402)



TI R4 | PclCl2(P Ph,), Cud, NNW acetone R5

135p- TsOH COOR7COCOR7 R4R4I R4 (Lit. e.g. W P.

G;(%I?agheé R E. ‘Maleczka, J. Og. Chem 68 (2003),
w8, A - 15 Y. Peng, Y.-X Ding, J. ApCTAIM®#B/054388

@ 2‘% (2003), 15006- 15007). 22 .

20
R2 O R? o 52
‘ ethylene i O or <_\
: 3 glycol 3
oHe RY TeoH O TENPh 5 R
—_— —
OH OH OTf
R* R* R*
Structure 16 cO

PO(OAS)z
{Gghh53SiH

o R?

KCM or
. Hal RE IMSCN 3
COOH
CHO
R4

(Lit. .g. H. Kotsuki, P. K. Datta, H. Suenaga, Synthes:s 1996, 470-472; for bromide
or iodide instead of triflate see e.g. V. P. Baillargeon, J. K. Stille, J. Am. Chem. Soc.
108 (1986), 452-461; M. J. Gomez-Escalonilla, F. Langa, J.-M. Rueff, L. Oswald, J.

5 F. Nierengarien, Tetrahedron Lett. 43 (200G2), 7507-7511: H. Aust, D. lckenroth, H.
Meier, J. Prakt. Chem. 341 (1999), 523-528; Y. Li, B. He, B. Qin, X. Feng, G,
Zhang, J. Org. Chem. 69 (2004), 7810-7913).

5 ThOor '
R TfaNFh OHC. Rre /\C OR’  OHC =4
_PdOAdy
OTF
33

Hg, Pd/C
Structure 16

RZ
H3 OHC.
HO
OOR™
Rd-
CFaCO0H,
M"O2l l Et,SiH
RZ R
CHC R® OHC R
OH
OOR? COOR’



1) Ph3PCH3I 2) BH3-SMe2, H202 3) DMSO, Cl COCOCI 4)
(Et 0) 2P0- CH2COOEt, NaH 5) 0s04, NMO 6) p-TsOH
acetone and/or H20 OFlcl: 13 (Lit. e.g. R A
W es, M S. Bodas, P. Kumar, Tetrahedr @ora82006/054388
%%@gw 1223- 51227, V. P. Balllargeon J. K Stille,
Am Chem Soc. 108 (1986), 452-461). An
_alte_rnat|ve route to prepare conmpounds of Structure 1
.is given in the schene bel ow, The conpounds of
Structure 17 are obtained by condensing a conpound of
St{ﬁ%td";? Rtk D, & CQRIR UBOFRkiziSOr Qlew! 8 (3) Tdter7sbhe. J.

basic or acidic
Lawrence, S. Brown, Tetrahedron 58 (2002), 613-619; D. J. Wardrop, M. S. Burge,

Chem. Comm. 2004, 1230-1231)

R? B? i-Prop-MgCl R2
athylene allylbromide, or
OHC R® glycol C R® BuaSnCHz-CH=C|'C
p-TeOH Pd(PPhy)s, or

BuLi

allylbromids
B

Br Br
R* B* Rt

1) BHs-MepS
HyC;, NaOH

2} DMSO
CICOSOC

'} RZ ‘o) R?
KCN
J TMSCN
OHG R o )

CN

Rt OH or OTMS R’

(Lit. e.g. Y. Li, B. He, B. Qin, X. Feng, G, Zhang, J. Org. Chem. 69 (2004), 7910-
7913, T. Azemi, M. Kitamura, K. Narasaka, Tetrahedron 60 (2004), 1339-1344; A.
Krasovskiy, P. Knochel, Angew. Chem. int. Ed. 43 (2004), 3333-3336; T. P.

10  Zabawa, D. Kasi, S. R. Chemler, J. Am. Chem. Soc. 127 {2005}, 11250-11251).

B 2 : 0 B2
ethyiene R O or
OHG. RO gyl - R TENPh i
-?—»' (o i &)
oM H Tf
R . Rt Rr*

Siruciure 16 SUIF Phals
GCuGl, NMP

R? RZ
Hp, PAC R

COOR’

Rd

(Lit. e.g. W. P. Gallagher, R. E. Maleczka, J. Org. Chem. 68 (2003), 6775-6779, A.- -
15 Y. Peng, Y.-X. Ding, J. Am. Chem. Soc. 125 (2003), 15006-15007).



10 conditions nentioned above. The conpounds of
Structure 16 are either comercially avail able or are
prepared foll owi ng standard net hodol ogy known to a
erson skilled in the art. Treatnment of a cQRAHN6Hzss

WZPYEP 17 with e.g. trifluoronethanesul fonic

10

15

20

al cohol may follow (Lit. e.g. N

anhydride in the presence of a base such as
triethylam ne or pyridine affords the conpounds of
Structure 18. Pd-catal ysed Heck-type coupling 15
reaction of a conpound of St#ucture 18 with a
conpound of Structure 19 gives the correspondi ng
compound of Structure 20 (Lit. e.g. G Battistuzzi

S. el | Gﬂ2FabrizE oG- b. 5 %2003), 777-780).
Depepdi ng on |t he &ﬁ&éﬁhgﬂ cdﬁgrtions appl j;ed, the

al co Qral i t y—presentotrN™~theSegst where R6
represents t enpor ary

pr ot ecti on: conpound
20 of Struct r eﬁgﬁbrated to
the desired mabtif disclosed in Struckure 1. These
steps are in anal ogy to those outl i ned 1fiFchshe
preparation of conpounds of Structure|§Snd*a Ghove
and thus may include sinple hydrogena u}gmgézHcgoaJMH
obtain the saturated derivative or di hgdrsoxyati on
using e.g. KVhO4 or a catal ytic andlint sofTs@b@#ong ppd/erifed
presence of N-nethyl norphol hpe [
wher eupon the reductive renoval

Brown, Tetrahedron 58 (2002), 613
M S. Burge,

(Lit. .9. R. A. Fernandes, M. S. Bodas, P. Kumar, Tetrahedron 58 (2002), 1223-
1227: V. P. Baillargeon, J. K. Stille, J. Am. Chem. Soc. 108 (1986), 452-461).

An alternative route to prepare compounds of Structure 1 is given in the scheme
below. The compounds of Structure 17 are obtained by condensing a compound of
Structure 2 with a compound of Structure 16 under the either basic or acidic
conditions mentioned above. The compounds of Structure 16 are either
commercially availeble or are prepared following standard methodology known to a
person skilled in the ari. Treatment of a compound of Structure 17 with e.g.
triflucromethanesulfonic anhydride in the presence of a base such as triethylamine
or pyridine affords the compounds of Structure 18. Pd-catalysed Heck-type coupling
reaction of a compound of Structure 18 with a compound.of Structure 19 gives the
corresponding compound of Structure 20 (Lit. e.g. G. Battistuzzi, S. Cacchi, G.
Febrizi, Org. Left. 5 (2003), 777-780). Depending cn the reaction conditions
applied, the alcohol functionality present in the case where R® represents a hydroxy
group may require temporary protection. The double bond present in the compound
of Structure 20 may then be further elaborated to the desired mofif disclosed in
Structure 1. These steps are in analogy to those outlined for the preparation of
compounds of Struciure 3 and 4 above and thus may include simple hydrogenation



5 Chem Conm 2004, 1230-1231). The cross coupling
reaction nmay al so be carried out wwth an al kyne
rat her than an al kene (Sonogashira coupling, e.g. W

w%,}g(g_ﬁgﬂf her, R E Mleczka, J Og. Chem 63viRA030s4388

10

- ot hervvl se ol uMm:; )g-zterra RP18, 50x19

15

20

: A. Y. Pang, Y.-X Ding, J. Am Chem Soc.
125 (2003), 15006-15007). The such produced
phenyl acetyl ene derivative may then be hydrogenat ed
in a sequencial or a one-step 10 fashion to the
corresponding sat ur at ed conﬁ%und 15 Exanpl es The

i o2 AR Bl B AR oo RRIE HINAO] ortkaayic
aragnosiniatoed dOp@. an m@nwcﬁm@ eﬁfeNﬂﬁéMcwéth'é@ Nygxide (NMO)
1@%’?@;}&3&% r%@um}enﬂfvaﬂ&%%zﬁ@lmo méyVRNdvALLit e.g. N. J.

em cal fts are given pm,f.elativeat
H@wgqgsp@e%tBr%rédTetrﬁ{ﬂeq@rb?q @p&’ﬁ‘: )eB13- @%"BST’ \&a gEop M-S gurge
dQ?H&'rrﬁtGonim 2004, 2ot 2319 Thepaassuglupitng rbaction niagadsb,be carried

hept = t |

coRk v & e Tael ik B, Ftop®" oSl PR 4 w. P

Na%"@@isnmv&tm|mkaw@r@|maw6wm9@3hﬁa7w9 8ol u'?ﬁﬁ‘Qs YK
Z%QI%X é%% AIQS %o'd@? 1]’:%96%0@2 aeh@néich5pREdeed

acet%nl 1 r| eln

t rhehylnetriaretdetvaiive may mea\ne hxdrsg?ﬂ_aﬁ% "ﬁ? SQ‘B%“P@' QipaRStep

' Qaéﬁcrh to 6 cbkEsiohkify Rhidkesd dofrpaunder ck, Silica gel 60
F254); or by nelting 5 point. Cbnpounds are purified

by preparative HPLC (conditions if not stated

gr adi_epfs.10- 95% acgtonitrile inrwaper cdgtaining 0.5 -
% of flormf ¢ add) WPLC (Labonal; < -
punp, WVI det ector, co

Labog 18-5s-1 gradient: 109% | heafiag er

ag. aqueous
Structure 2 Struciure 16 Structure 17
o
R 8 : 2
///\COOR7 \ /
Structure 19 RS
R
Tf
R’ Ld
Structurs 18

Structure 20

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.'>C-NMR (75 MHz) (Varian Oxford; chemical shifts are given in ppm
relative to the solvent used; multiplicities: s = singlet, d = doublet, t = triplet, p =
pentuplet, hex = hexet, hept = heptet, m = multiplet, br = broad, coupling constants



atm | at nospher e BSAbovi ne serum al bum n 15Bubut yl
cat.catal ytic CCcol um chromat ography day(s)
DBUL, 8- di azabi cyl o[ 5. 4. 0] undec-7-en 20

w@%l BAiE;gfl)@?JéOheXyl carbodi i m de DCMIi chl or onet hafaB2006/054388

10

15

20

25

30

Al obut yl al um ni um hydri de DI P

EAdi i sopropyl -ethyl am ne, Hfinig' s base,

et hyl - di i sopropyl am ne DVFdi met hyl f or mami de 25 DVBOdi

met hyl sul f oxi de EA "ethyl acgtate

EDCN- ( 3- di net hyl am nopr opyl )-'N -et hyl -car bodi i m de

Eta% Bwlsen in Hz); by LC-MS (Finnigan Navigator with HP 1100 Binary Pump and
DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um, 120 A, gradient: 5-95%
acetonifrile in water, 1 min, with 0.04% frifluoroacetic acid, flow: 4.5 mL/min), tg is
given in min; by TLC (TLC-plates from Merck, Silica gel 60 Fas4); or by melting
point. Compounds are purified by preparative HPLG {conditions if not stated
otherwise: column: X-terra RP"ﬁS, 50x19 mm, 5 um, gradient: 10-95% acetonitrile in
‘water containing 0.5 % of formic acid) or by MPLC (Labomatic MD-83-100 pump,
Linear UVIS-201 detector, column: 350x18 mm, Labogel-RP-18-55-100, gradient:

10% methanol in water to 100% methanol).

Abbreviations (as used herein):

ag. agueous

am . atmosphere

BSA bovine serum albumin

Bu butyl

cat. catalytic

CC golumn chromatography

d day(s)

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

DCC dicyclohexyl carbodiimide

DCM dichloromethane

DIBAL diisobutylaluminium hydride

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

DMSO dimethyisulfoxide

EA° ethyl acetate

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

h hour(s)

HPLC ‘ high performance liquid chrométography
HV high vacuum conditions

i-Prop isopropyl

LC-MS liquid chromatography — mass spectrometry



W

10

16

20

25

hour (s) 30 HPLChi gh performance |iquid chromatography
HVhi gh vacuum condi ti ons i-Propi sopropyl LC MSliquid
chromat ogr aphy - mass spectronetry 25 LDAlithium
g'zbo%%(k?cpy! anmi de Memet hyl m ami nute(s) MPLeaRABIM0/054388
ressure liquid chromatography 5 NMON net hyl }
nmor phol i ne- N- oxi de NMP1- net hyl - 2- pyrrol i done
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LDA lithium diisopropyl amide
Me methyl
min minute(s)
MPLG medium pressure liquid chromatography
NMO N-methyl morpholine-N-oxide
NMP 1-methyl-2-pyrrolidone
QAc acetate
QOTMS trimethylsilyloxy
Ph phenyl
prep. preparative
p-TSOH para-toluenesulfonic acid
rt room temperature
sat. saturated
S1P sphingosine 1-phosphate
TBTU © 2-(1H-benzotriazole-1-y1)-1,2,3,3-tetramethyluronium

~ tetrafluoroborate
Tt trifuoromethane sulfonyl
TFA trifluoroacetic acid
THF tetrahydrofuran -
TLC thin layer chromatography
TMSCN trimethylsilyl cyanide
tr retention time
Scaffold A

[ N—cooH
S

a) To a solution of 4,4—dimethyl—cyclohex—2—enone (50 g, 403 mmol} in EA (230 mlL.}
a suspension of P&/C (2.5 g, 10% Pd) in EA is added. The suspension is stirred at
it for 2 h under 1 bar H». The catalyst is filtered off and the solvent of the filirate is

carefully evaporated to give 4,4-dimethyl-cyclohexanone (50 g} as a colouriess oil
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onlun1tetrafluoroborate Iftrifluoromet hane sul fonyl
TFAtrifluoroacetic acid THFtetrahydrofuran 20 TLCt hin
| ayer chromat ography TMSCNtrinet hyl silyl cyanide
tRretention time Scaffold A2 ) To a solution of

4, 4-di met hyl - cycl ohex- 2-enoné (50 g, 403 nmol) in EA

(%ﬁgh gbgylyacﬁgﬁkﬁﬁsé‘sh‘k[&nl@&cﬁ@ié)csé%& 9- 610%, Be), 1'6‘6 EA=6.4

suspension is stirred at rt for 2
queHﬂ11ﬁ%$ piA). The catalyst is filtered off and the
solvent of the filtrate is carefully evaporated to

ive 4,4-d -
gg) Bchgrp @gsclolggtolrsj (lang lae(r)t uty?aﬂg ?ze4ég, 1 mma 90% solution in tert-

butanol) in THF {700 mL), ethylformate (120 ml, 123 mmol) is slowly added. The
mixture is sfirred at rt for 30 min before a solution of 4,4-dimethyl-cyclohexanone
(50 g, 396 mmol) in ethylformate (50 mL) and THF (70 mL) is added over a period
of 20 min. Upon complete addition, stirring is continued at 15-20°C for 30 min. The
orange suspension is poured anto a 10% aq. citric acid solution {200 mL) and brine
(200 mL) and extracted with EA (2x200 mL). The organic exiracts are washed with
0.2 N ag. NaOH and brine, dried over Na,SO, and evaporated to dryness to give
5,5-d‘|methyi-.2—oxo-cyclohexanecarbaldehyde (52 g) as a yellow oil; LC-MS: tr =
0.89 min, [M+1+CHsCN]* = 196.15. :

¢) Toa soluiion of 5,5-dimethyl-2-oxo0-cyclohexanecarbaldehyde (51 g, 331 mmot)
in chioroform (250 mL), oxalyl chloride (40 mkt, 465 mmol) is rapidly added. After
stirring for 3-4 min, ice followed by 2 N aq. NaOH (100 mL) is added. The organic
phase is separated and the aq. phase is extracted once more with chloroform. The
combined organic extracts are washed with water and dried over NapSO,. The
solvent is removed in vacuo to give 2-chioromethylene-4,4-dimethyl-cyclohexanone
(50 g) as a brown oif; LC-MS: tp = 0.96 min.

d) To a part {300 mL) of a freshly prepared solution of sodium (21 g, 875 mmol) in
ethanol (500 mL), mercaptoacetic acid ethyl ester (50 mL) is added. The resuiting
solution is added over a period of 10 min to a solution of 2-chloromethylene-4,4-
dimethyl-cyclohexanone (50 g, 290 mmol) in THF (170 mL). The mixture becomes
warm (50°C). Upon complete addition, the remaining part of the freshly prepared
solution of sodium in ethanol (200 mL) is added to the reaction mixture. The mixture
is stirred at rt for 15 min before 1 N aq. LIOH solution (300 mL} is added. The
solution is refluxed for 3 h, then stirred at rt for 16 h. The THF and ethanol are
removed under reduced pressure and the remaining dark solution is extracted with
heptane/EA 3:1 (2x200 mL). The aq. phase is acidified by adding citric acid (30 g)
and 2 N ag. HCI (200 mL) and then extracted three times with EA. The combined



26 which slowy crystallizes; 1H NWR (CDCl 3): 32.34

(t, J =6.4 Hz, 4H), 1.66 (t, J =- 6.4 Hz, 4H), 1.09

(s, 6H). b) To an ice-cold sol ution of

= -butyl ate (24. 5g. 109 mmol, 50% sol uti . 54388
W?é‘i“?f-"‘t"’éz utanol) in THE (700 ni), ethylfor rr:gte 2[[%1%9266%

m., 123 mmol) is slowy added. The m xture is stirred

at rt for 30 mn before a sol udon of

4, 4- di met hyl - cycl ohexanone ;O g, 396 mmol) in

ethylformate (50 nL) and TH'(70 L) is added over a

d d 1 r
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5, 5-di met hy1- 2- oxo- cycl ohexanecar bal dehyde (51 g, 331
mmol ) in chloroform (250 nL), oxalyl chloride (40 ni,
A@xaffoldlB is rapidly added. After stirring for 3-4
mn, ice followed by 2 Nvag. NaOH (100 nL) is added.
The organi c phase is seps ed and the ag. phase is
extracted once nore wth orof orm The conbi ned
organi c extracts are washed\w t g) ter and dried over
Na2SO4. The 20 sol vent islrefove®1n vacuo to gi ve

10 2- chl or onet hyl ene- 4, 4- difret Hyl - cycl ohexanone (50 g)
as)) yidscatfoldAl ; LC I\/S tR=0.96 mn. d) To a part
(300 of a freshl I f
o Mg 78 it ) SR i ot BB § 8 bR e Beh el
etdawoxﬁlstaeld (690 288)mime) addids trehied m@bd@rt byiylithigm (41 mlL, 1.5
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sdlution 1s ref uxe
20 stte’ﬂrafﬁ'drodlenm[C]tmnth@e hrcarbpeylig gpd £Re @t%aq][gﬁ;geapcgvder LC-MS:
A1) & DY) 162 B @b AY 28Tk J =
Cor i MAERL ] Eaeag &*?M’Et A6 EA 5 "%xzo% ).
' T|’fE7 Ha. EI-ﬂh%lgfé(a §th|4§| £ H e DY2. 20t Yy 6 Gf"r' ic acid (30
g) and 2 N ag. HCl (200 rrL) and then extracted three
times with EA. The corrbd_ hi qRﬂanlc gxtracts are
weR tRigect Ui startingfro A-AmethyLeyclREERaRENE o) ut i on,
25 drajerh Q\s@épeN@BS@ Naihd (288206054 @iibperFioe in egneral il 68anieol) in
brown oi I [ r
orUBaF et ERE kg BBt B DG 08
wersin e ions ahotamqimﬁ ahmlet@ylamdowqawet(a 5gioyg0 mmol) in EA (6 mL)
S, g agé%‘ﬁeﬁ'n%%lxﬁ;ré 156neZitetd% 5@*@’\%@(& EQ@;&QJL@ }éd&tiéﬁz’é’t@ﬂ# The White

aci d 1 g) asaS|

LOO WV ¥LRP9nS(B3ﬂ915frq$] qqanqemp gfe%g Iga%_cfw ﬁ/ﬂ{ is poured

30 ( GO Bbjwabh-ahg if Sxtrabldd, with 08 THe, ag) prasé. i abirlifie@ k) pH 4-5 and
547 (s, 2H), 1.58 (t, J = 7.0 Hz, 2H). 0.97 (s, 6H).
Scaffold B




10 COOH 1) Via Scaffold A At -78C a solution of
5,5-dimethyl-4,5,6,7-tetrahydro-benz0[ O] t hi OPhene- 1-
carboxylic acid (5 g, 23.8 nmol) in THF is treated

w%&o@;o&o‘%ﬁﬁt butyllithium (41 nL, 1.5 Min penpangpooddsesss
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ture 1s stirred at -78C for 15 mn before
me.t hyliodide (17.1 15 g, 120 nmol) is added dropw se.
Stirring is continued at -78C for 30 min. The mxture
is warmed to it, diluted mn%% wat er (400 ni),
aC|d|f|ed wi th 1096aq citri'C acid solution and

Eﬂr sgcgt%oe dndd Frg)ﬁ-;- LifesAWrhd cEMbindd & reR eRe@isOa@alial over

s are dried over MgpSO4 and evapora

: e wgd stbe i pest é%éﬁ@ﬂ\‘?@'d in e{aﬂ@pf%ﬁé’ﬁd%é?ﬁy'r‘{] &dimethy!-
etcgt%hexgrﬁdnb?ﬁ 66 gﬁ@@la géuo@obnundammm ):G &85 (1, J = 7.0 Hz, 2H),

trine

t @Ry o2 Héézb}[')e]n"’ﬁlb#’ﬁgrpeHﬁ Zé'&r%gc?x(ﬁ‘lf?‘—@ acid (4.01
as a belge powder; LC-M5: tR = 0.97 mn; [M1ll =

9)
2%?}\9’ gi’) E) s?luH}n -Dc?etg%@u ef%ylﬁféﬁefgai%r@ (t5 03)?) 293 n%%ol in
hloﬂﬂ)rm (05 9L (sstreated witpyxahil cleider (@&t @ §§ 4rMey TF‘Péfi'Pf’fwe
%ﬁ %%L’C é%cg /Ltg%)?m indyRfcRe it T&p@re“d@ﬁ@ﬂ&ﬂe@ Mheforganic
Ispersion i n mneral oil gj
[ r}ph@%ﬂ @@@Qar@@g wg§hed59qtb( gatsagN al-t%)srﬁ%h?n agd garaegg?le over
lg&f‘bﬁ@?ﬁé&h&{) eev!aéorﬁtbd:l rtbteﬁryi’c}éssl 0 fgﬁilé Gutke re-pedhireethylidene)-4,4-
gthglﬁy@e(%ncwf) sg ﬁ%@ﬁlﬂg%@é%ﬁ%{aﬁr éQaI %gﬁ IZLS}MS tr
550 gheire a vigorous reaction starts. The mhlte to

grey suspension turns orange and becomes clear. The

cl ear solution is poured
¢c) To a mixture of NaOEt (10 mLof a 25 M solution in ethanol, 25 mmol) in THF

(10 mL), mercaptoacetic acid ethyl ester (3.09 g, 25.7 mmol) followed by a solution
of the above 2-(1-chloro-ethylidene)-4,4-dimethyl-cyclohexanone (3.2 g, 17.14
mmol) is added. The resulting solution is stirred at 60°C for 45 min. The mixture is
diluted with water and extracted with EA. The organic exiract is dried over NaxSOa,
evaporated and purified by CC on silica gel eluting with heptane/toluene and then
heptane/EA to  give 3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo[b]thiophene-2-
carboxylic acid ethyl ester (3.1 g) as a brown oil containing the regio isomer 3,5,5-
trimethyl-4,5,6,7-tetrahydro-benzo[blthiopherie-2-carboxylic acid ethyl ester. An
analytical sample is purified by prep. HPLC to give pure 3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzo[blthiophene-2-carboxylic acid ethyl ester as a colourless oil; LC-
MS: tg = 1.13 min; [M+1] = 252.99; 'H NMR (CDCls): § 4.29 (q, J = 7.0 Hz, 2H),
3.00 (t, J = 6.4 Hz, 2H), 2.30 (s, 3H), 2.26 (s, 2H), 1.52 (L. J = 6.4 Hz, 2H), 1.34 (1, J
= 7.0 Hz, 3H), 0.96 (s, 6H).

dy To a solution of 3,5,5- tnmethyl -4,5,6,7-tetrahydro-benzo[b]thiophene-2- carboxyllc
acid ethyl ester (3.0 g, 11.9 mmof) in ethanol (100 mL), aq. 2 N LiOH (50 mL) is
added. The reaction mixture is stirred at 65°C for 2 h before the ethanol is removed
on a rotavapor. The remaining solution is extracted once with heptane, acidified
with citric acid to pH 2 and extracte three times with EA. The EA extracts are



30 onto ice/water and is extracted wwth EA. The ag.
phase is acidified to pH 4-5 and 28 extracted once
hor e with EA. The conbined organic extracts are dried
wosh %%gm and the solvent is renmoved in Vag4yarbde/os43ss
gi've acetyl-4, 4-di nmet hyl cycl ohexanone (2.00 g) as a
yel l ow oi | ; 1HNI\/R(CDCIS) 62.35 (t, J = 7.0 Hz,
2H), 2.12 (s, 2H), 2.10 (s, 1H), 1.48 (t, J = 7.0 Hz,
2H), 0.98 (s, 6H. 5 b) At OC, a solution of
- 2-acetyl-4,4-dinmethyl-cYclo anone (5.00 g, 29.7

ln‘)bjdgg c{l%h gg&f l@%%bgt ]hﬁer@b) eva ?]rﬁ{e@ ah& dridd Hhyi &X@é Shrimethyl-

e mxture i s heated to
60@ 8det eré&ﬂ%%b]thwhﬁﬁ’% ”6@?3@%0 iacid §-§Shrasd 2oPRIP Solid

Wcﬁfamm-ﬁhﬁe Hg%bﬁepb@%nm%tﬁﬁpﬁ% FtiechhywRsragbMtHidbhene-2-
g solu(tllon aﬂﬁn&g dried over 10
W(PC@V%%M‘%FGU 19%”15'?3 & 1§ive crude
5 2- (1 chl oro-ethylidene)-4,4- dinmethyl-cycl ohexanone
(32 ont ai ni ng regi o- |sorrer) as a brown oil,
L%ﬁ@ggld(% =1.00 mn. c¢) To a mxture of NaOEt (10
nmL of a 2.5 IV1 solution\in ethanol, 25 nmol) in THE
15 (10 nl), nercaptoacetifc agcid et hyI eSter (3.09 g,
25.7 mol) followed by a utlon of the above
2-(1-chl oro-ethylidene)-4,1A-Sireddml - cycl ohexanone
(3.2 g, 17.14 mml) |s .u s The resultlng sol ution
is stirred at 60C mxture is di(.é‘E fe
o T ERIB SAHIP SR S P A EAS s B percalefiGhene-
| S1-Barb@EHIONE ( msmm@mrraﬂeﬂ (EnalLp wri-futeidhiby (€GL, 1.5
10 ZSM ﬁglﬁl{l fg%%lﬂtapguiélqggeWﬁe ml%ﬁg ea]n%{ rIré)cJ é&e%oc%g 16%5‘ before
3 &hBiodlicé (Aedthy, 12445 75m B0l g addedhVidy r@a@t@nmﬁtbqet lhlswmﬁbatem"c
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OX-QMH &un@%r%d%b&yrha;zg@'g 8hd eviiporidd. Yhd falairir@ngvi€ is Sispended in
puri f

15 3, q;;eg:nttrlllf, ﬁ%ﬂ’éf %e&teg t%%(?g(? c%oieg t(? R ﬁtered and dried to give 2-ethyl-
t ed,5-aimyetinyd4 b @z eirbl idn-bpizejeithidpreae-b acastiokicacidd(640 tnyd) as a
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Hz, 2H), 3.00 (t, J = 6.4 Hz, 2H), 230(3 3H), 2.26
1.52(t, J =6.4 Hz, 2H), 1.34 (t, J =7.0

I(-Izss Hgdno 96((3 6H). d) To la_ll)sol utiosl of

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

&t rahydr o- benzo[ b] t hi ophene-
2-carboxylic 30 acid et hyI er (3.0 g, 11.9 nmol)
in ethanol (100 n.), aqg. 2 LiO® (50 nL) is added.
The reaction mxture is stiffr®aat 65C for 2 h before
the et hanol is renpoved on.4 ta apor. The remaining

WI ChUt Iaotn ﬂsiaeis)éc%ng ag} g'g‘o%f:nme X acttteﬁgsfyﬁroal%n 6%fgﬁ&mene-1
W ctdrbo&gmc e (4ER ex18.28 trenalrip dlezlg/l ethebiIR8dmL)d rmedy ey (23
';larélg’of' B N 'slo{uﬁér?% aSHIPehaY ed <R, LideBhttP BHeVi@action mixture
4. oMy e &éﬁh‘%‘raﬁd ka6 PMBIT [RESph 8Rfbis STIEeG Bb LS mingbefore it is
25 aCd]LQn&rﬂedGWﬂ") water aTREbaARNBOkyd} i€ WRpARRUNGatHE 6rRgi @ore with
3, WA fischRyen PSP g oyaraseiPe G BUt5eRIo B P ERARREC on

2- silvardaostingcwiic hebtaneEAR:1 toRgive 0-(38.5HiimethjIMiEL, 7<tetrahydro-
225. 14.



5 Scaffold C COOH To a cool ed solution (-78C) of
5,5-dinethyl-4,5, 6, 7-tetrahydro-benza[ c]t hi ophene-
1-carboxylic acid (960 nmg, 4.57 mmol) in THF (19 nl),

wbhehdobdgby! 11 thium (8 ni, 1.5 10 M sol uti on iPCT/IB2006/054388
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pentane) is added. The m xture is stirred at -78C for
10 min before ethyliodide (3.80 g, 24.37 mml) is
added. The reaction m xture is stirred at -78C for 3
h. Water/nethanol 1:1 (8 nlL)gf ol  owed by 10% aqg.
citric acid solution is adde and the mxture is

e%hﬁ:gé @KL 1 |&étha?¥d5}% C@0ly) Nt g abe cepstaliimetsslicat 6-MS:

wash Wi t h brine 2 te
The=r ORTI moﬁ?wgﬁﬂwﬂ%iﬁa&@ Firood ot BRfA P 549
(GHylD 31 @eat)eri2b s, BAL1.51qplied”.0 Bz raH), 6.9 tseéidd and
dried to give

3-ethyl 5, 5-di methyl-4,5, 6, 7-tetrahydro-benzo[ c]thi oph
er8affeldd boxylic acid (640 ng) as a slightly beige
solid; LCGMs: tR =1.01 n, [ M1+CH3C1?11= 280. 10.
Scaffol d D To a suspefrsgd :
3,5,5-trinmethyl-4,5,6,7-té¢
1- carboxylic acid (4.10 g; nmol ) in diethyl
ether (300 nmi), nethyllithi } mL, 1.6 Msolution
in diethyl ether) is slowy atdded at rt. The reaction

Mpet UL esherpnes o &ayls, y@hleﬁpw AR, 7abtragi9t1rlo>bewaf[mmophenm-

( 26%ﬁ)@1§n€ﬁr4 Ezmtqgggir&graglﬂ dré:ﬂle&hwpeeft%ﬁe Q(S i a%gf,ollélton of

V\/aﬁehﬁﬂltmm &11mLe1.8iM $plution in diethyi ether) is added at rt The pale yellow
solution is stirred at rt for 15 min before another portion of methyllithium (2 mL) is
added. Stirring is cbntinued for 15 min, a further porticn of methyllithium (1 mL) is
added, and the mixture is again stirred for 15 min at rt. The reaction is quenched
with water. The organic layer is separated, washed once more with water, dried
over MgSQs and evaporated. The crude product is purified by CC on silica gel
eluting with heptane:EA 7:3 to give 1-(3-sthyl-55-dimethyl-4,5,6,7-tetrahydro-
benzo[c]thiophen-1-yl)-ethanone (1.65 g) as a pale yellow solid; LC-MS: tr = 1.00
min; [M+1] = 237.15; '"H NMR (CDCls): 8 3.03 (1, J = 7.0 Hz, 2H), 273 {q, /=76
Hz, 2H), 2.47 (s, 3H),.2.31 (s, 2H), 1.55 (t, J = 7.0 Hz, 2H), 1.28 {t, J = 7.6 Hz, 3H),
0.97 (s, 6H).

Scaffold F

N
F,c7 S
a) To a solution of 5,5-dimethyl-4,5,6,7-tefrahydro-benzo[clthiophene-1 -carboxylic
acid (20 g, 95 mmol) in DMSO (150 mL) is added N,O-dimethylhydroxylamine
hydrochloride (12.06 g, 124 mmol) and DIPEA (65 mL, 380 mmol) followed by
TBTU {(33.59 g, 105 mmol, dissolved in DMF (70 mL)). The reaction mixture is
stirred at rt for 2 h before it is poured into water/ice and extracted twice with diethyl



water, dried over My304 and evaporated. The crude
product is purified by CC on S|I|ca gel eluting with
hept ane: EA 4:1 to give

trimethyl-4,5,6, 7letrahydro- 30 pcraB2o06/054388
W
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hi ophen-l-yl)-et hanone (2.80 g) as a pale
yellow crystalline solid; LCGMS: tR = 1.06 mn; M\ =
223.17; 1H NWMR (CDCI 3): 33.00 (t, J 7.0 Hz, 2H),
2.43 (s, 3H), 2.31 (s, 3H), _2.26 (s, 2H), 1.51 (t, J
:70HZ 2H) 0.95 (s, 6H) 375 Scaffold E To a
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helii%-arpr citrir deisislution 204 ¢ripg digd @verg\laggom%pr)ed,, éya orated and
di ﬁ&b% gi\;ehgﬁé o(rglgtg mL@GT%t%ﬂb&be@ﬁho%ﬂth@héwi tdrbdxye acid
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Léd(l\f g'ﬂxttur% o%wﬁgrq Eﬂwggol &é&'ﬁﬂb ﬂ}eng; t%ﬁm &lﬁfbd%water (400 mL)
Hand 2bfract&] vith @gathyg efner 8x380 (@) 'ﬁ}q) con]_bn%l ?rganlg exiraptsoare

%afsﬁé_# \gltr]lz1 @’/8 a(qt cltrrcl, amd%o@h&#andgﬁ)ne @t’-l?(.a‘l?O\/éE gl?:;@gb‘; %filt%%aéj and
a eyapaialpdn hefcrude product is purified by CC on silica gel eluting with DCM to
5,apofdl MEbiyd,s @irﬁetﬁylE,H,ﬁtieﬁﬂawtfmabbmmhm])hdfﬂedFktEEtDm(be @cid

boxyf d ,
ar o@ﬁ“ﬁﬁ%ﬁ'ﬁ@%ﬁ%ﬁy@?%x@l ar%)nﬁg %Ig‘\fﬁ% Ehl or| lﬁ [M+1]

(]3%0!26. g, 124 mmol) and DI PEA (65 ni, 380 mmol)
foll owed by TBTU (33.59 g, 105 mml, dissolved in DV
(70 nL)). The reaction mxture is stlrred at rt for 2

h dyef Srledo-§,5dinatiend &eb. T-Htraysse-BenZolclhigplenexr oyl acid
t V&R rhdinliaRidavhs g, 47 mmol), Cul (14.5 g, 76 mmol) and KF (4.4 g, 76

mmol} are dissolved in DMF (80 mL). The solution is heated to 134°C and methyl
chlorodifluoroacetate (16.26 g, 113 mmol} is added via syringe pump over a period

of 4 h. Gas evolution is observed. Upon complete addition, the mixiure is cooled

and poured into waterfice. The precipitate that forms is collected, suspended in

" DCM (600 mL), -and filtered through a celite pad. The filtrate is washed with 0.5 N
ag. HCI (250 mL), followed by sat. ag. NaHCOs solution, dried over NaxSQO., filtered
and evaporated lo give 5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-
banzo[c]thiophene-1-carboxylic acid methoky»methyl-amide (14 g) as a brown oil;
LG-MS: 1 = 1.10 min, [M+1] = 322.20.



31 ether (2x100 nL). The organic extracts are washed
wWth sat. ag. NaHCO3 solution, 10%aq, citric acid
solution and brine, dried over Na2SO4, filtered,

W@‘é@)‘?@&(ﬁﬁﬁed and dried to give PCT/IB2006/054388
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25

30

I met hyl-4,5, 6, 7-t et rahydr o- benzo[ c] t hi ophene-1-c¢
arboxylic acid nmethoxy-nethyl-amde (23 g) as a brown
oil; LGMS: tR=1.01 min, [Ml] = 254.14. 5 b) To a
sol ution of diisopropylamn 2(11.029, 109 mmol ) in
THE (400 mL) is added n-but lithium (72.7 nmL, 109
n‘ﬁzrﬂ\esgﬂutiérl M4 @dlﬂ'gagﬁyﬁg% qu%n‘Qﬂ‘@Q’r 5 5 esydid Az b[S]thiophene-

sol uti onof

5 15ca§:pormtcha}¢p_ methoxy- "PBW&%‘F‘@ fAg: 44 mmol} in diethyl ether (400 mL)
bengelisd Eﬂt%heﬁb&hylmmrnbwoyrhm a6 n‘i dlethyl ether). Upon complete

ﬁa}jgl %R/ et h%rw&ﬁrrg%%[ﬁ%@? 35 81(% % ?re |t iS Eﬁlgg!ri:noi't? V\(&lEQﬁ)CG and

Stienraided outh 20 . Ahe -etB Qhbed & eemr@tgﬂ @i ghe @q phase is
| odi 06 { 38 rgorejtﬂw?esw &leﬂhﬂ7gilﬂ!,l1:‘ (.(2)31@9 nm_’y) Ti'\esorﬁglq§ @xiracts are

ST ng I's con
r eashgdomith tgmquéma@]hygr MgS@4 @W@d ar@pdepvlqaorgteg 'ﬁ_helﬁr%qelﬁrgduct is
ofp WRIESY B bR e él%ﬂmﬂb}wth -}ﬁb}ﬁaﬁé)éddﬁdlrmg 2(33@’)‘0 loBbes to give

th wat d h
e e At e Sxtngctodow b el gt her
vasheenajol hg) 2% pafowili id-MSaty 1.3 0 hirt; §dn1 HECH & 68§.34; 'H

o DB 46T F L e P8 (LSRG R TRt o0

D@/meﬂi@m,ogg s, 6H).
3-io0do-5, 5-di net hyl- 4 5,6, 7-tetrahydro-benzo[ c]thl oph_

ene- 1- carboxylic acid nmethoxy-nethyl-am de (18 g) as
a Buiging BlpcloAl ; LCMS: IR =1.09 mn, [M1] = 380.21.
20 «¢) OHC._
3-1o0do-5,5-dinmethyl-4,5%
ene- 1- car boxyl i caci d nmet RQxy
mmol ), Cul (14.5 g, 76 Mo
are dissolved in DMF (80 ). The solution is heated

t ) T8 4Goktich ofedt-ygroxy 1. odige iy -Rrseadeiyda (%0 g133-2pmgl) in DCM

1](§o H?T?Eu)d bﬁ.dﬁ@d@%uﬂ tﬁﬂ&y(frhéi%eﬁwsﬁuc%ﬁydr@e rp@rnlesb @mmol)
evoluti on i s obs

0 deiPmiy R0Rha! RIGHURSE PEP R RSt o e TRLP CaITHED for 2 h at
V\/althgrréb&@n mikiBrelic afil et tvatheC A aadl mfaehemsthree ibodd with edier. The

esleg?ré\teﬁ é)agamlcﬁg%r(iﬁ td? S{lné Qrer l\ﬂ f: &4 gﬂ %bé{%ﬁ#@d he Héglrude

( 26@3ueLi} pufiiied m@l obysnsagel in.png Nah(b@gtag% EdA DI, O ViEepro-
OV@&EA%%?E}%T %I 4 {rﬁgl %‘Qm%‘rf@rpﬁ’r\'eﬁg%tér% 8igy8s a sllghtly gellow

or o etrahYdro

LGV ophieMericHNERJTDGHAE 7 . 11, 7.6 o 21, 248 G,
oxy-methyl -am de (14 g) as a brown oil; LCGM: tR
210 min, [M1] = 322.20. 32 d) A sol ution of

5 5-di mathyl 3-trifluoromethyl-4,5,6,7-tetrahydro-ben

et rahydr o- benzo[ c] t hi oph
Y -ﬁm de (18 g, 47
(4.4 g, 76 rmol)

Zqj) CTd fal &manﬁﬂut@ar broxlro-neeth hesibhioxacidTattbryry- adiditaethyl-

atpilre?yl \}ast(eﬁ @gtg?’]))kl}l r%lfnﬁf) h|¥ | yslélth%r 7(% ?[lrgl)_g ﬁ}a‘ér ér orF seo%f}l?&tlally

etdueded at Wpdmhydonpe ¢8.¢ ga@aﬁtmmnl,) méthy!recriae éM: %g ?67 mmol),
\?v:iltée B?‘%%:@ﬁegk@hééﬂhm%?p@p&n@é&@rn?g, blo2irmMAPYHE @A (187 mg,
0.83 mmol). The mixture is heated to 115°C and stirred for 5 h. The mixture is

diluted with diethyl ether (350 mL) and washed twice with ag. 1 N HCI and once



5 neutralized with ag. NCI. The ether phase is

separated and the aq. phase is extracted two nore

ti nmes with diethyl ether (2x100 nL). The organic
xtracts are washed with brine, dried over Mop@hoosiosssss

W‘??Q“?’E@gﬁ and evaporated. The crude product is

10

15

20

25

30

purified by CC on silica gel eluting with heptane
cont ai ni ng 20-30% of DCMto give 1-(5,5-di

met hyl-3-trifl

uoronethyl 4,5,6, 7- tetrahyd?% benzo[ c] t hi ophen-1-y1) -

U o BT o

J evap'braﬂ)ed—ﬂ he Eéﬂ)que:_Ps Brified by @C:oqsﬂg:a;gfl elgqtqp with I@g@ta@g A 51
R/tl, §?«4}5&)m% %@yﬁ%enﬁﬂmyi@ 884 (rBethy I‘BsterBUEIQ @ ng a

0 a solution of
43@@5@4!9@0@51 HOMES Hy+ 05881 dehyde (5.0 g, 33.3
mml ) in DCM (50 ni) and pyridine (8 ni),

AR %\%Eon%cg}d@j{f iy 'sf%rﬁ MY g;%rﬂfgfa%ﬁzgggmd A1 BB bo g

stiBrng) insnetatol (Moedl)f BIN &), hiagt BB LT freadded Hiegsspension

vn\; si( %;Flf'rr orSE,Odr{r.lh U gtg M&Hol%e@é&ra‘f&?&%h& kg e@olﬂjtioﬁ% extracted

separ at ed "or anlc | ayer is drjed th
ovwegice WBISDEM. fing ag riaxgr wsdg@gmtp Nga H,GHémg eEpsted twuce wi

PrEdygd cérﬁbnﬁ’é&’ E}ﬁ b%c&yar@@némo@r |Mg€@4 gﬁbreellamtilen@}mtbdn The
hept ane: 4:1 | ve tri }Xuor one _%0 @@ln%th?%r%nyl)
4-Cfl{§*ﬁrﬂfqdl@t & EﬁCWé ‘ﬁ?d Hﬂ@n% RAE, fsmﬁ)

ngm hdid Y2 b | gpwsszhd gaeuow@rwaisufe—msnm OB nming FH NIWER (De

§M%§’) &%%Si{ZIDS 1é‘81§%FJ?|1S‘§ 9?:6 &1+ 18:448 (%9, PHY (s, 21),

t 6. fd (war o16m@HapnsaBE @ieel).aci d

4-f or rryl-2, 6- di net hyl phenyt ester (4.7 g, 16.7 mmol)
in dry DM (75 nL) under argon is sequentially added
atBuilding Ble¢hB| am ne (3.4 g, 33.3 mmol ), nethyl
acrylate (14.3 g, 163nanol
1, 3-bis- (dlphenylphosph||
nmol ) and Pd(OAc) 2 (187 Ky~ o ). The

m xture is heated to 115C pnd stlrre for 5 h. The
mxture is diluted wwth diethyl ether (350 m_ and

wee ek sahitioe ohBtifr ey -26--mathy-ahrnybRewiic axd (2.2 g, 158 mmo)

and DIPEA (2.0 mL, 11.8 mmol) in ethanol {80 mL), Pd/C (200 mg, 10% Pd,
moistened with 50% water) is added. The suspension is vigorously stirred under 1
bar of H» for 1 h. The mixture is filtered over Celite and the filtraie is evaporated.

propane (378 ng, 0.92

The residue is poured onto 1 N aq. HClice and extracted with EA. The organic
extract is washed once with 1 N ag. HCI and once with brine, dried over MgSOs,
filtered and evaporated to give 3-(4—hydroxymethyl-2,6—dimethyl-phenyl)—propionic
acid (2.2 g) as a pale yellow resin; LG-MS:1r = 0.71 min.

b) To a solution of 3-(4~hydroxymethyl—2,6-dimethyl-phenyl)-propionic acid (960 mg,
4.6 mmol) in acetic acid (20 mL), MnOz (1440 mg, 16.6 mmol) is added. The
mixture is stirred at 80°C for 4.5 h before it is filtered. The filtrate is evaporated and
the crude product is purified by CC on silica gel eluting with DCM con_iaini-ng 8% of
methanol to give 3-(4—formy|-2,S—dimethyl-pheriyl)apropionic acid (800 mg) as a



with sat. ag. NaHCO3. The organic extract is dried

over MgSH, filtered and evaporated. The residue is
purified by CC on silica gel eluting with heptane: EA
5:1 to give 3-(4-fornyl-2.6-dinethyl -Phenyfi; i
Wé’c%"&”%‘%ﬁyl ester (2.9 g) as a slightly yel I%%%s%'%miﬁfg?“ss
LCGMs: tR=0.96 mn. 5c¢) To a solution of
3-(4-fornyl-2, 6-di net hyl - Phenyfi-acrylic acid methyl
ester (2.9 g, 13.3 mmol) in nethanol (70 nL), 2 N ag.
NaOH (35 nL) is added. The s¥5spension is stirred for

30 min at r Met h | .isy evapora n q
o s K-S e PR el SENG e BERO Thid a0e B 4jko-e8 6
i s1tacT.g2 {4, ed), wigsie. &5 (. &), 2-¥8-2.30n,&kh.r act ed twi ce
with 10 EA. The conbi ned EA extracts are dried over
MpSH4, filtered and evaporated. The crude product is
r eBuildingaBlock€d from EA to give
3-(4-fornyl-2, 6-di mnetjy_ - phen - acrylic acid (2.2
g) as pale yellow crysta 5: tR =0.83 mn; 1H
NVR (D6DVS0): 6 12Mb (s b /}—6%0% (s, 1H), 7.66
2HJ,
g

(d, J = 16.4 Hz, 1H), 7.61)(s, .12(d, J = 16.4
°Hz, 1H), 2.35(s, 6H). 15 BUilding Block B OHC  a)

To3-&-Etbyti-foany -6fmethyl-phenyl)-acrylic acid is prepared in analogy to Building

3-LA-f orip. 6-di Ay ' [ 214,16

100 e R B  GTRNIY HRIENOD S 00 5 860, ey 164

( 86z, ik, 7.6R1(sC1 HRAENgp, 1HDB 18dd, 6 16k B% e -Gt {0 J 5066 He.

VSl » ab s, gnggbéé{[hg -ﬁ_gﬂ@ie;p?‘j on is vigorously stirred

under 1 bar of for 1 h. The mxture is filtered
0over Celite and the filtrate is evaporated. The

I eBbiflliey BRcR@Ur ed onto 1 N ag. HCVi ce and extracted

with EA. The organic ?_L&’tract i s washed once with 1 N

ag. HCl and once vvitl? rt drired over MBISO4,

filtered and evaporated tlg glve

3- (4- hydr oxymet hy1- 2, 6- di m§t hyT - pR€R¥") - pr opi onlc

25acid (2.2 g) as a pale yellowresin; LGM: tR =

0. 3-fo-Binp-4-folmy-Eamehg@@hetyiqumoménic acid is prepared in analogy to

3-L4-h oxytnethyl- 2. 6: di. -Phenyl) - pr aRkAR}.C:

acraS AUSTS R n 8 S O RENS) 5 BB 1 v
15 ( 1GETIHTS 9.98 (6 10T .58 (s 180deTR (sThid), BitttAeem, LH12.75 & J =

at r e ltio 1.5 Tyl r iltrate

i sT'gx%gp%@a%éﬁdéé’?dp‘sgﬂié pas g 2 1p%%§d%?7‘?59’33uﬁ)i fied by

CC on silica gel eluting with DCM containing 8% of

e Q3 mebiate 91 Ve . - .

3-(4-fornyl-2, 6-di nmet hyl - pheri 1) -prOpi Onic acid (800

ng) as a 34

GOOH
20 A solution of 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-
ethanone (400 mg, 1.69 mmal), 3-(4-formyl-2,6-dimethyl-phenyl)-propionic acid
(419 mg, 2.03 mmol) and NaOH (1.7 g, 42.5 mmol} in methanol (17 mL) is stirred at
75°C for 75 min before it is diluted with 1 N ag. HC! and extracied twice with EA.
The organic extracts are dried over MgSQO,, fillered and evaporated. The crude



beige solid; LCMs: tR = 0.81 mn; 1H NVR (D6- DMS0):
312.2 (s br, 1H), 9.86 (s, 1H), 7.52 (s, 2H),
2.93-2.85 (m 2H), 2.38-2.30 (m 8H). Building Block

% COK _ _
W2 6 PCT/IB2006/054388
(g@% thyl - 4-f ornyl- 6- met hyl - phenyl)-acrylic acid is

prepared in analogy to Building Block A, LGCMS: tR =

0.87 mn; 11-1 NWR (CDCI3): 69.98 (s, 1H), 7.96 (d, J

= 16 4 Hz, 1H), 7. 62 (s, 1 7.59 8s, 11-1), 6.13
=164Hz 275 J =7.6 Hz, 2H), 2.42

( .
?) %%E) ?] @nf%ngtOC c]n sﬂ‘ca eﬂﬁn i DCﬂfIQ:rogtam(i)ng 6% of methanol
FRCH AL B Rk
f f&%g@#bﬂ:ﬂla@uﬁl kp&nyl@@owﬁnlcta%ldqﬁgo &) s rz; paldHydlvR solid;

M3 tg % 13“70"21'“(‘122”32 o8k '{@H@’C—"}?) Wl |(J|)% 8 Hz, 1H).

5 2 7.5&*(8, B0, £.07 (RH)= 1528 #3, (19, .3318)( JI= 26 Hzt 2H)) 3:06R.% (Am 2H),
3t (g, J = 7.6 Hz, 2H), 2.54-2.48 (m, 2H), 2.39 (s, 6H), 2.34 (s, 2H), 1.58 (1, J =
7.0 Hz, 2H), 1.32 (t, J = 7.6 Hz, 3H). ' |

lnter_mediate 2A

10 COOEt
A solution of 1-(3—eihy|—5,5-dimethyl—4,5,6,T—tetrahydro-benzo[c]thiophen-1 -yl}-
ethanone (143 mg, 0.606 mmol} and 3-(2-ethyl-4-formyl-6-methyl-phenyl)-propianic
acid (200 mg, 0.908 mmol) in ethanol (15 mL) is freated with 5 N HGCl in isopropanol
(3 mL). The dark brown reaction mixture is stirred at rt for 3 h, then at 50°C for 48 h

15  before DIPEA (4 mL) is added. The solvent is removed in vacuo and the crude
product is purified by prep. HPLG (Grom-Sil 120 ODS—4—HE, 30x75 mm, 10 pm,
acetonitrile/water (0.5% HCOOH), 10% to 95% acetonitrile) to give 3-{2-ethyl-4-[3-
(3-ethyl-5,5-di methyl-4,5,6,7-tetrahydro-benzo[clthiophen-1 -yl)-3-oxo-propenyl}-6-
methyl-phenyl}-propionic acid ethyl ester (157 mg) as a yellow ail; LC-MS: tr = 1.27

20 min, [M+1] = 467.43.

Intermediate 2B



Internediate 1 COCH 20A solution of 1-
(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydro-ben
zo[ c] t hi ophen-1-yl)- ethanone (400 ngy, 1.69 nmol),

wgzgoél,gg(%%d‘ryl 2, 6-di met hyl - phenyl ) - pr opi oni c @@T@ﬁ)m“ss

rmol) and NaOH (1.7 g, 42.5 mmol) in
msthanol (17 m.) is stirred at 75C for 75 mn before
it is diluted with 1 N ag. HCl and extracted tw ce
with EA. The organic extract g are dried over MySOH4,
filtered and evaporat ed. Thé&®crude 35 product is
purified by CC on siylica gel eluting with DCM
cont ai ni ng 6% of fanol to give
3-14-[3-(3-ethyl-5,83 H@/14567tetrahydro benz
o[ c] t hi ophen-1-y1) - 3-]70%0-pr openyl ] - 2, 6- di
nmet hyl - Phenyl } - pr opi oh 5 (620 rrg) as a pale
yellow solid; LCMsS: tR = v, [ MEL[ = 425. 34;
1H NVR( CDCI 3): 57.68 (d, 2 , 1H), 5 7.28 (s,
2H), 7.27 (d, J = 15.8 Hz, 1H}=3.18 (t, J = 7.0 Hz,
2H), 3.06-2.98 (m 2H), 2.781q = 7.6 Hz, 2H),
2.54-2.48 (m 2H), 2.39 (s, 6H) 2.890¢s, 2H), 1.58
(ta  doiTtioh: B Ha- (32&%”&:%& d'ﬁﬁetﬁﬁm 536 ﬂleaﬁydereﬁidIc]thmphen 1-yl)-

I nt er medi at e

1 e@r@ne@m@%m& fithe Ayl 4?“% 36(279”tyg# F%{Wy’o‘? A R e e

10

15

20

is%ige@oinygl)crgsat dafmqgre rettBoiyNaOH 68 6ninmsl § NaGiH in 100 mL
1-6- . .
(67 otion 3R R B Aadf Qo9 Copiha 2
vvlanqh HE}I NI HdQnixiume iis epraotﬁntwice(‘&th@pm e thgaerrane eracts are
58@%&\&?\” Hg\}vﬁgpé%bﬁr? S&rle% %1’ I@g{SCﬁ} fllfe%'d é’hdhavaﬁcﬂ@t@d althe crude
saregat isjceystediged &am %e@a@ru% A0nL-x tﬁeg"’@r?tj&’eetb¥l &da é’i’ efngh.5-
plglhéthﬁ-d. 59/ T%tr%ﬁydrbmb&oqgih@ﬁh@l 1 yl}@@x@%pénﬂﬁ -m30By75

951969%}‘3%)6'(9?{'9@?‘%2;?%? 8‘9& ﬁ%,(ge%a {cﬁyséélﬁ)fs orgr &mo hier F‘quor ta%econd

( 3r@s {29 Imdh obprdduct can be obtained after purification by prep. HPLG (Grom-Sil

e o SR OO o

es;tce’lbn](r[l@ﬂ(l‘nﬁms as= 4.2¢ elin, M+ gi=437B8C- V5. tR = 1. 27
20m n, [Mr1l] = 467.43. Internedi ate 2B

Intermediate 3

COOH
3-{2-Ethyl—6—methyl-4-[3-oxo—3-(3,5,5—trimethy|—4,5,6,7—tetrahydro-benzo{c]thiophen-
1-yl)-propenyl]-phenyl}-acrylic acid is prepared from 1-(3.5.5-timethyl-4,5,6.7-
tetrahydro—bento[c]thiophen-1-yl)—ethanone and  3-(2-ethyl-4-formyl-6-methyl-
phenyl)-acrylic acid in analogy to Intermediate 2B; LC-MS: tg = 1.17 min; [M+1] =
423.34; 'H NMR (CDCls): 8 7.97 (d, J = 16.4 Hz, 1H), 7.68 (d, J = 15.2 Hz, 1H),



36 CO01-1 A solution of
1-(3-ethyl-5,5-dinmethyl-4,5,6,7-1etrahydro-benzo[c]th
i ophen-1-y1)- ethanone (200 ngy, 0.846 mml) and

W?ﬁéj}%’oet h6yl -4-fornyl-6-net hyl - phenyl)-acryli %C@ﬁhﬂmﬁms:lsss

(0. 5% HOOOH), 20% t

10

15

0.931 mml ) in nmethanolic NaOH (8 ni,
NaOH in 100 nL 5 nmethanol) is stirred at rt for 3 h
before it is carefully acidified to pH 1 by adding 2
N ag. FICI. The m xture is extracted twice with DCM
and the organic extracts aré&’washed with water and

brj ver ed \Y

e o Bty & =P T &e%omq‘?\?é‘?oﬁﬁ’???w; g o
mz)4 L7 Tfaye= 3-6{12z, éﬁhyi’l414(5{334(%3%t€119!4%§3§ (S:cdiH) 57 (8, % =64

y -4 t r c]thio phen-1
- I-%é%) g%g%p;og§§€% 10063 W[ 10 phenyl}-acrylic
acid (222 ng) as yellow cryst als. Fromthe nother
| ISkd@hediateqcond crop (29 ng) of product can be
obt ai ned after purification by prep. HPLC (G om Si |
120 ODS-4-HE, 30x75\ww_ 10 WIl, acetonitrile/water
) acetonltrlle) LC-MS: tR =

1.20 mn, 1 M1] = 43%3. A5 Internediate 3 COOH
3-12-Ethyl-6-met hyl-4L[ 8- Ox0-3-(3,5,5-trinethyl-4,5,6
, 7-t et r ahydr o- benZefc] thi 1) - propenyl ] - phenyl Fa
crylic acid is prepared from
1-(3,5,5-trinmethyl-4,5,6, 7-
t et rahydr o- benzof[ c] t hi ophen- y1}—et hanoneand3- (2-et h
y1l-4-f ornyl-6-nethyl- 20phenyl)-act@®iic acid in

a I i
&,rﬁ(@{s @gn%ﬁﬁ 3@ﬁ%ﬁ§?t@l53@ F%?h%c@% ti d;i'zogcﬁhuﬁ}iﬁbn 1-y1)-3
HZJ,xo “prdpenyl]-B&hyles-mathyl- pheng} p{g}plom acid et yf ester is prepared in

analogy to Intermediate 2A starting from Scaffold F and Building Block D; LC-MS: tr

= 1.29 min, [M+1] = 506.68.

Intermediate 5

' COCH
3-{2,6-Dimethyl-d-'[S-oxo—S-(S,5,5—trimethy[-4,5,6,77tetrahydro—benzo[c]thiophen-‘i -
yN)-propenyl}-phenyl}-acrylic acid (570 mgj is obtained by condensing Scaffold D
(415 mg, 1.87 mmol) with Building Block B (381 mg, 1.87 mmol) in analogy to
Intermediate 2B; LC-MS: tg = 1.17 min, [M+1] = 409.21.

Example 1
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15

20

37 7.33 (s, 2H), 7.28 (d, J = 15.8
J =15.8 Hz, 1H), 3.16 (t, J = 7.0
2,3
1.2

J - 7.6 Hz, 2H), 2.41 (s, 3H), 3H), 2.32 (s,

~~F &

. 39
" wh - " (t, J =6.4 Hz, 2H), 1.24 J = s
W@Eg)?m%?ﬁg% (s, 6H) 5 Intermediate 4 COOEL 3- (?:g-ﬁ][gf@m 558

(5,5-Di nmethyl-3-trifluoronethyl-4,5,6,7-tetrahyd
ro-ben zo[c]th iop hen-1-yl)-3-

0XO0- propenyl] - 2- et hyl- 6- net -Pherw ) -ProPi onic
acid ethyl ester is prepared™in analogy to

I nternmedi ate 2A stanting from Scaffold F and Buil di ng
Bl ock D; LC- ME: s .29 mn, [M1l1l- 506. 68.
Internediate 5 ‘
3-(2, 6- Di et hy1- 4- [ 3-} ?355tr|rrethy|4567t
et rahydr o- benzo[ c] thj en- 15

y1) - propenyl i - phenyl } - acryllo agid (570 mg) is

obt ai ned by condensing Scaffo »>-L415 ng, 1.87 mol)
with Building Block B (381 ng,~X 87 nmol) in anal ogy
to Internediate 2B; LCGMS: tR = 37 mn, [M1l] =
409.21. Exanple 1 38 COON To a sol GPPbn of

201%? t&ﬁ?tgoghog‘ﬁhﬁs &Gl @Bl -45,6,7Getbhl @b BRI Bidpesh-1-
yI)-3-oxo-propenyl]-2,6-dimethyl-phenyl}-propionic acid (610 mg, 1.44 mmol) and
DIPEA (204 mg, 1.58 mmol} in ethanol (30 mL) is added Pd/G (300 mg, 10% Pd,
moistened with 50% water). The slurry is stirred at rt for 18 h under 1 atm Hz. The
mixture is filtered and the filtraie is evaporated. The crude product is purified by
prep. HPLC (Grom-SiI 120 ODS-4-HE, 30x75 mm, 10 um, acetonitrile/water {0.5%
HCOOH), 20% to 95% acelonitrile) to give 3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-
tetrahydro-benzojc]thiophen-1-yl)-3-oxo-propyl}-2,6-dimethyl-phenyl}-propionic acid
(460 mg) as a colourless lyophilisate; LC-MS: tr = 1.15 min; [M+1] = 427.40; H
NMR (CDCls): 8 .91 (s, 2H), 3.10-2.90 (m, 8H), 273 {q. J = 7.6 Hz, 2H), 2.53-2.46
(m, 2H), 2.32 (s, 6H), 2.30 (s, 2H), 1.54 (1, J = 7.0 Hz, 2H), 1.28 (t, J = 7.6 Hz, 3H),
0.97 (s, 6H).

Example 2

COOH
a) To a solution of 3-{2-ethyl-4-[3-(3-ethyl-55-dimethyl-4,5,6,7-tetrahydro-
benzo{c]thiophen-1-yi)-3-oxo-propenyll-6-methyl-phenyl}-propionic acid ethyl ester
(153 mg, 0.328 mmol) in ethanol, Pd/C (80 mg, 10% Pd, moistened with 50%
water) is added and the resulting slurry is stirred at rt for 72 h under 1 bar of Ha.
The reaction mixture is filtered and the filtrate is evaporated. The crude product is



y1) - 3- oxo- propenyl1l- 2, 6-di net hyl - phenyl ) - pr opi oni c

acid (610 ng, 1.44 mmol) and DI PEA (204 ng, 1.58

nnDI) |n et hanol (30 nL) is added Pd/C (300 ng, 10%
noi stened with 50% water). The slurry is

WQtzf’W"é?fZ%t rt for 18 h under 1 atm H2. The rﬁ%’ﬁ?oé’ﬁlf’%uss
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filtered and the filtrate is evaporated. The crude
product is purified by prep. HPLC (GomSil 120

ODS- 4-HE, 30x75 mm 10 pm acetonilrile/water (0.5%
HCOOH), 20%to 9596acetomtr39e) to glve

3-{443- (3-ethyl -5, 5-di_net hyl -

¢ QT ity civo R B KPBPHEh- 120 1908405 S05EY1TTe, 1 i
i r@bﬂamkmé)h@tey ko)s%’r}m@m e0Rab §5%lakelohifle Nl )ghasa-@-ethyl-4-[3-

“ TS S et s DR e pl oty T Ay T pob
( nmetB}H)aherBjJH)’Bo;(tmlc ab|d=etﬁyl@sﬂe|z (9520)),as 2n BBRMEs $otid; 2HMS: tr

2@11” ﬁ\'@ﬂ %@5%’ : 1.54 (t, J = 7.0 Hz, 2H),

0. 97 (s, 6H). 15 Exanple 2
CCI]—| a) To a solution of
3 2- et hydudibs- ( 3f et Byb. e@y&—@-(@%ﬁﬂiﬂb,‘é—‘ﬂirﬁetﬁyl—ﬁ;d,@?—f@ﬁﬁ?ﬁro-

Iro- i o . )

b&FaaldoRhehh¥h=3129 P eryll §XBetBY SRR e P Y IFaisy) (92
I Imgprmmeomnw aeighaebhid meptsetredtdd Fith, NOagB 28:Qi(s jnLj.nThe
gt \%@F |55 F (r'gfgr (5)e{%g£/ %blv Izsslleﬁ@?% )vata?Lé S{(& resadae is
atdigstivédmn 2719 ah H@idand extrpeied with Ha Thm@*gareg@xtta@hs washed with

MGhAr & SHSDVEIL Egeér@_ ﬁl"t’é?'gd LAE ol p!rrB @EE,% hige %V{Q%g{yﬁﬁ Pla-athyl-

The Cru ur i
( &ormsty! 1?@ 7@@%9@6@&2}?‘50%% 1 % %wio Pmpyl] 6-rnethyl- -
a%b%‘-ﬂrﬁﬂnbrﬁé \é@ff:ieés éu@ aﬁ%;ﬁﬂ@wﬂohd A05450 193%.16 min; [M+1] =
oG R R E T
midhgb W DR R b BRoAS e hi Bpimie). 2%

- 19,6 Bz t0); PEORY 31766 Hm-hy:h 5¢}laaaydnj 2H) B.3910 3], €.32¢6,@H),

Et@’é ?Stﬁﬁégﬁﬁ%ﬁs ejgz%ﬂm% P As L GHYE: TR

Example 3

: COOH

To a solution of 3-{2-ethyln6—methyl-4-[3-oxo—3—(3,5_,5~trlmethyl-4,5,6,7-tetrahydro-
benzo[cjthiophen-1-yl)-propenyl]-phenyl}-acrylic acid (Intermediate 3; 340 mg,
0.805 mmol) and DIPEA (182 mg, 1.41 mmol) in ethanol, Pd/C (340 mg, 10% Pd,
moistened with 50% water) is added and the resulting slurry is stirred at 50°C for 72
h under 10 bar of H,. Anaother portion of Pd/C is added and stirring is continued for
16 h at 50°C under 10 bar of Hy. The reaction mixture is filtered and the filirate is
evaporated. The crude product is purified by prep. HPLC (Grom-Sil 120 ODS-4-HE,



b) Asol uti onof 3-{2-ethyl -4-[ 3-(3-ethyl -5, 5-di net hyl-4,
5,6, 7-tetrahydro-
benzo[ c] t hi ophen-1-y1) - 3- oxo- propyll-6-net hyl - phenyl }

wo Bfo9Bdogsyl C acid ethyl ester (92 ng, 0.196 nROE)BAHH/054388

ethanol (2 nL) is treated with 2 N ag. NaOH (2 nL).
The 10 solution is stirred at | for 1 h before the
solvent is renoved in vacua. The residue is dissolved
in 2 Nag. HC, and extractgg with EA. The organic
extract iIs mashed W th brlne dried over Na2SM4,

fishi2r e, @@gme‘é@@cﬁﬁfﬂﬂeﬂﬁatéro(og%/ BICOOH), 20% to 95% acetonitrile) to
305 ety - 445-( 3-ef b

R L L A
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- @é&oﬁﬁhbpl@rﬂﬁ?lhﬂﬂopﬁ?@}dﬂyl} propiphionadid gt54 re@ am a colourless

| 16 Mr1] = 15
4%"2(%&@%%0' %115%7_3501( 1mH;] %.93](3, 1H),
3.12-2.94 (m 8H) 2.74 (q, J = 7.6 Hz, 2H), 2.66 (q,

OH), 2.56-2.48 2H), 2.36 (s, 3H),
2E§§%Fﬁ*‘ﬁz H)l 56 (t, J = (7|.rn0 HZH? 2H) | 1.(39 (tH? J =
7.6 Hz, 3H), 1.24,

7 tetrahydrobenzo[c]|h|~-~en-1-y1)-propeny|i-phenyl)-

acrylic acid (Intepnedbat eM3n 340 ng, 0.805 mmol) and

DI PEA (182 ng, 1. nmol ) in ¢ R , Pd/ C (340 nm,

10% Pd, noistened with 50% p—1

resulting slurry is stirred ap=80C for 72 25 h under

10 bar of H2. Another portio C is added and

stirring is continued for 16 h at 5@DaHder 10 bar of
act f [

H? @JEE%# §> hy?%gﬁu’élﬁ% erh))l_ﬁ 5 uic %eﬁ%ﬁﬂr@ﬂg}zbf&ghlgbﬂeh 1&}1193

Hl%lx@p(dayk]}me&yl -6-hREhyEpB Y- H@plonupo agidx '255 Prfparetly | fru rﬁ”alogy to

%‘9‘9. tr{ glt rﬁéd’\@&rﬁfntérgleéna/?e'mﬂ)ls 120%01t7aniR S+ 1] = 481.36.

3 {2 et hyl- 6- net hyl - 443- oxo-3-(3,5,5-trinethyl -4,5, 6,

7-gx@hipidw dr obenzo[ c] t hi ophen- 1-y1) - propyl Lphenyl ) -pro

pionic acid (154 ng) as a colourless foam LC M tR

= 1.15 mn, [M1] 7.30. 5 Exanple 4 :

)

: COOH
3-[2,6-Dimethyl-4-[3-0x0-3-(3,5,5-Irimethyl-4,5,6,7-tetrahydro-benzoc]thiophen-1-
yl)-propyl}-phenyl}-propionic acid (430 mg) is obtained starting from Intermediate 5
(548 mg, 1.34 mmol) in analogy to Example 3; LC-MS: tr = 1.13 min; [M+1] = '
413.34: "TH NMR (CDCls): § 0.97 (s, 6 H), 1.53 (t, J= 6.7 Hz, 2 H}, 2.28 (s, 2H}, 2.32
(s, 6H), 2.33 (s, 3H), 2.45-2.54 (m, 2 H), 2.89-2.99 (m, 4 H), 2.99-3.10 {m, 4 H),
6.91 (s, 2 H).



O000H
3+1.-[3-(5,5-Dinethy1-3-trifluoronmethyl-4,56,7-tetra
hydr o- benzo[ c] t hi ophen-1-y1) - 3-

Wﬁgg&}g&o%&yl] 2- et hyl - 6- net hyl - Pheny1) - Pr opi og}tﬁﬂﬁg@hdj}b“ss
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epared in anal ogy to 10Exanple 2 starting from
Internmediate 4, LCGMs: tR=1.17 min, EIVI-F1] =
481. 36. Exanple 5 COCH 3-(2, 6-Di
met hyl-4-[ 3-oxo-3-(3,5,5-tri,_nmethyl-4,5,6, 7-tetrahyd
ro- benzo[clthi oph en-1- 15 A1

AR SRR BRI Eagiafiel ° 0D 1 1 s

mmP)yS ibmdap ak ey are p&campd B B, wallnivBtiter Rates INUG, #34587) in

fln wéunA}'el gzgé(% p’}éﬂls’ﬂ%@%éére 'a)’rgtl&g c(f;CPH@ chlls ex%ar%mg,

( secoB‘rH)nanlzhm&rQ S%81 (regepr.Hjssap cggiltg)ngyr? MM |_I|)Iepes (Fluka,
683] 16 6 NACHKFILG:, Fhsts, 53n1hngCl£1FlE&@armb@4 60.1% BSA

to det %5
aé@@?@gi“;?fg \88ashr bl PR 98 O8I 1 HPEr ace SRSy i H1een,
(Ndnpm 425675 |Nm§rsflarﬁa|3|o§@ért®ﬁ§ eﬂ*ra@op rﬁhe pisiing.4. Test

menbr ane pr epa t | ons
" GEBRBRARS Rariirar b g0, OUEERDEIR A et ot room
aliem@Dat0id fbb:m:emlr( il 1l5kJaJ,1 05th543¢6@ assaf)buffﬁm inNgE at(sgipq;q@{ °s-

(ésleﬁr%oélﬁ%rﬁddlﬁ ﬁgé Bl 4k ﬁqébg‘l%%agm 0/8. g@% for 1 hat .

DVE® a(sEéyuk aermmw trsru'sfqyw ¥ESeaioy Signreeiogh M trscreen plate
Bi
alr(lgﬁl gﬁlli%g)zlgg r'lxqJ I IPé'rl/és%r?roﬁl Pe{Eﬁﬁ'&l B?%Bﬁéléédﬁnd the

O a
prp@ieemewbata@‘@dawtfr mﬁdcbﬁ%éﬁbét Npab POy Nag (H‘i (O74{307R)g dried,
?IseQIEd Er%e tr%fb{l’)‘éﬁotﬁzgﬁy b f@ﬂ%tédnn of &5 gl semrescnt203 §ackard

er additi on 0 ts
2 iaRyIeness; Aicib AR D 1BBR1 159 ooy e e 1o i 5@5%&?%5“"‘ 8Py
t gf Ak &Awilya TeFtwhero Patitaed Biesdidricen ni xture to a
Mul tiscreen plate (MI1lipore, MAHFC1LHG60) using a cell

harvester from Packard Biosciences, and the plates
arge \as the chonedriratiore of agcuhlsl Ondoivn{Na2 1B /e FRRER! specific *°S-

( ngTéyégﬁdg}gd %gecqlc @%C o B‘@’?eflg%t %Bﬁéd&iﬂg noREb&fic binding |

Bifosc imenxcres blrmlmtBrMmmaBt)mglﬁall'f the easnast ¢h PRle DR, to the
“ﬁ?ﬁ% ES}Q%Q% %ﬁes (@LE8 S dTEﬂSé#rﬁqb Widntspacifl® BraiHgtis the

Bi OSC ences. is the concentration

fanmﬁmfﬂndifﬁmﬁier?é’s‘g@e% & aQCWést IReiRS AY speci fi c 35S

Table 1 shows the ECs, value of a compound of the present invention. The ECs

value was determined according to the method described above.
Table 1: 7 ,
Compound of Example | ECso [nM]

4 40

Example 7: Assessment of In vivo Efficacy
The efficacy of the compounds of Formuia (I) is assessed by measursng the

circulating lymphocytes after oral administration of 3 to 30 mg/kg of a compound of



GIPyS binding. Specific binding is determ ned by
subtracti ng non-specific binding 20 from maxi nmal
bi ndi ng. Maxi mal binding is the anount of cpm bound

Itiscreen plate in the presence of pt@r¥¥e6ise3ss
Wl °

10

15

n-specific binding is the anobunt of binding in
t he absence of an agonist in the assay. Table 1
shows the EC50 val ue of a conpound of the present
i nvention. The EC50 25 valugrwas det erm ned accordi ng
to the nmethod described above. Table 1: Exanpl e 7:
gggfo r?:frm!)t%né’ e 91 Ef\f\lis%ﬁ“?'ﬁts 3ﬂ1eT£?'ﬁ3mﬁ§ faheL RGe@in &]hﬁite-

I's assessed fﬁ%/ nmeasur i ng th
i

CICP%t[ﬂ“ﬁQ PW't'P%ﬂﬁtb@yT?eg lighticak QYF'a) andy f@er%gp?%todformal
3 rhi@ndk aﬂ@@ﬂffﬂqr@fwﬁeﬁ emee isbiiedted Bedofeqnans, 8 anti 24thoafter drug

nor not ensi v . ra nlnals h

" RoETsrae: Follior Bos et Rohemap ol Doy Al PRHREfooy
h—swtght(ﬁsajﬁr Riagysties, Zanch, Baitzerandle access t o nor nal
rat chow and drinking water. Blood is collected

91{”0(5%1 %depr%serﬁecg%g rgéanmﬁér&?rSL@ﬁé!lGalanly@b§taFeabéered by
i's su

jected to hemm Eig)é usi ng
Heanaly$$ BigiarianceyANEY Bﬁ%ﬁt@?%@r{%’@% sandf StELH?’e“t Newman-
S\eli2 9rdcaddh forMditipkpédingaiiCor! ERenliledpabes®Rtejediedvhen p <
Statistical analyses are performed by anal ysis of
v&YPance (ANOVA) using Statistica (StatSoft) and the
St udent NewmanKeul s procedure for nultiple
i c &N afer oral

o e e T 2 LrpulREHER R (o Ry RELA 0 ol ra
| yidmhmylu@ qfd@mmgksﬁofra emRsLNG phNe REASPHIRenERN e opROLansive
G fGwiardark QQP&HME@E 4 HiBuPbEFBRls IrdRENKKOEHCR: only.
nornotensive male Wstar rats as conpared to a group
of animals treated with vehicle only. 15 Table 2:

Compreuynd of Exanpl e Lynphocyte counts
Compound of Example Lymphocyte counts
1 -61 +55%
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1 -61 5% 4a Cainms 1. A conpound selected fromthe
group consi sting of thiophenes of the Formula (1), O
5Fornu|a (1) wherein Rl represents nethyl,
(&%Mﬁignethyl or ethyl; 10 R2 represents ppyaka@eik43ss
, methoxy, or halogen; 133 represents
hydrogen 0l1l.4-al kyl, Cl _4-al koxy, or hal ogen; 15 R4
represents hydrogen, akcal kyl, or hal ogen; R6
represents hydrogen; R6 reprﬁfents hydr ogen or
hydr oxy; , g

Claims

1. A compound selected from the group consisting of thiophenes of the Formula (i),

Formula (1)

wherein

R represents methyl, irifluoromethyl, or ethyl;

R® represants hydrogen, Cq.c-alkyl, methoxy, or hglogen;

R® represents hydrogen, Cq.s-alkyl, C1.4-alkoxy, or halogen;

R represents hydrogen, C.a-alkyl, or halogen;

R® represents hydrogen;

R® represents hydrpgén or hydroxy;

in case R® represents hydroxy, R® can 'infaddition represent hydroxy;
n represents 0;

m represents 0 or 1; and

in case m represents 1, n can in addition represent 1;



20 in case R6 represents hydroxy, R6 can in '"addition
represent hydroxy; n represents 0; 25 mrepresents 0O
or 1; and in case mrepresents 1, n can in addition

wd G, @gﬁt 1; 44 and salts as well as sol verdTAB2006/054388

conpl exes of such conpounds. 2. A conpound
according to claim1, wherein Rl represents an ethyl
group. 5 3. A conpound according to claim1, wherein
R represents a methyl group, 4. A compound
according to claim1l1, wherein R represents a

trid LuerouRy ?g/ Lo iEHn@dmplexes of sizh cdmpaurdeund accor di ng
to any one of claims 1 to 4, wherein R represents a
10 met hoxy group, and 113 and R4 represent hydrogen.
6. AcGRIRAY RELoRSGIEPTotiaNg 1t wheraiy RInepredfents ani aity! arove 4,
wherein R2 represents hydrogen, and 113 and R4
represent Cl.4-alkyl. 15 7. A conpound according to
c bah Borbpount ecairdingR® claird 11whersiad} cEpRents %@?‘i‘?&'lgr‘g’rpou p.
8. A conpound according to claim®6, wherein 133 and
| 14 represent an ethyl group u

., 9 Ac
adchcaipaynt acelrdingriog:laimHe WBE i“ﬁéeﬁf%%ﬁ“&%ﬁ’ﬁ@gm%@f' Ry

" group, and 134 20 represents an ethyl group. 10. A
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conpound according to any one of clai i :
whe AgGORPRYNG @iﬁogg {osarp(y o@eﬂ?‘mii‘s%rgg‘?ieé‘éﬁtf rgpresents a

Ma iy g@UpLnd REneld R4 repeeeestendtagen chl ori ne atom

6.- A compound according to any one of claims 1 to 4, wherein R? represents

hydrogen, and R® and R* represent Cs.a-alkyl.
7. A compound according to claim 6, wherein R® and R* represent a methyl group.
8. A compound according to claim 6, wherein R® and R’ represent an ethyl group.

9. A compound according o claim 6, wherein R® represents a methyl group, and R

represents an ethyl group.

10. A compound according to any one of claims 1 to 4, whergin R? re_presents

hyd'rogen, R? represents a methoxy group, and R? represents a chlorine atom.

11. A compound according o any one of claims 1 to 4, wherein R” represents

hydrogen, R® represents a methyl group, and R* represents a chloring atom.

~ . . 6
12. A compound according to any one of claims 1 to 11, wherein R® and R

represent hydrogen.

13. A compound according to claim 12, wherein n represents 0, and m represents

1. -



25 11. A conmpound according to ahy one of clainms 1 to
4, wherein 112 represents hydrogen, 133 represents a
nmethyl group, and R4 represents a chlorine atom 12.

. womonwposed according to any one of claims. 1 RGI/TB006/054388

wherein R5 and 116 represent hydrogen. 30 13. A
conpound according to claim 12, wherein n represents

0, and mrepresents 1. 45 14. A conpound according

to claim 12, wherein n repregents 1, and mrepresents
1. 15. A conmpound according to any one of clains

1 t4 Aldgmpshed etdording epraks 6 At @hetein B reprdsdRs rahdRE represents
represent hydroxy. 16. A conpound according to claim
15, wherein n represents O. 17. A compound
according to any one of clains 1 to 11, wherein RS

r ePﬁf %S&{Pﬁ urjrcp &Bﬁgd'l %nany%'ﬂg oRBlainPr ﬁﬂan%e@m&(}éyresents 1,

accor ing to claim1 selected fromthe

5 gr @?ﬂﬁ c%ﬁ'ﬁs%% g@gr?@anbhydroxy
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3 {4-[3-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydro- benz
Ol B e ROGR ot o To BRI RH b BpdldrR Y ! - phenyl}-
15344 p- (5, 5-dinethyl-3-trifluoronethyl-4,56,7-tetra
&—@&) fcl 110 11, wh R® represent:
fi%\ QX - %Lg]a{:%r&gg W@%n};ﬂone [r]n %"t’"rr?f/ Bhenyl’ IeferlJnr opi opnl C °
ac]nxgirogen and R®represents hydroxy.
3-{2-et hyl - 6- et hyl - 4-[ 3- oxo- 3- (3 5,5-trinmethyl-4,5,6

01 S oohaTtoaqL s bam P Sstied fo HE YR hahenyl )P
3-{4-[3-(3-ethyi- 5 5-dimethyl-4,5,6 7-tetrahydro-benzo[c]thlophen-1 -yl}-3-ox0-~
propyll-2,6-dimethyt- phenyi} propionic acid,
3-{4-]3-(5,5-dimethy}-3-triflucromethyl-4,5,6,7-tetrahydro-benzo| ]thlophen 1-
yh-3-oxo-propyl]-2-ethyi-6-methyl-pheny}-propionic acid;
3-[2-ethyl-6-methyl-4-[3-0x0-3-(3,5,5-frimethyl-4,5,6, 7-tetrahydro-
benzo[¢]thiophen-1-yl)-propyl]-phenyl}-propionic acid; and
3-{2-ethy5-4—[3-(3-ethy!—5,5-dimethy!-4,5,6,7—tetrahydro—benzo[c]thiophen—1- f
yI)-3-oxo0-propyl]-6-methyl-phenyi}-propionic acid.

19. A compound according to claim 1 which is 3-{2,6-dimethyl-4-[3-0x0-3-(3,5,5-
triméthyi-4,5,6,T—tetrahydro-benzo[c]thiophen-1-yl)—propyl]—phenyl}-propiohic acid.

20. A pharmaceutical composition comprising a compound according fo any one of

claims 1 to 19 and a pharmaceutically acceptable carrier.

21. A compound according to any cne of ciaims 1 to 19, or a pharmaceutical

composition according to claim 20, for use as a medicament.

22. Use of a compound accofding to any one of claims 1 to 19 for the preparation
of a pharmaceutical composition for the prevention or ireatment of diseases or

disorders associated with an activated immune system.



3-12-ethyl-4-[3-(3-ethyl-5,5-dinmethyl-4,5, 6, 7-tetrahy

dr o- benzo[ c] t hi ophen- 1-

20yl ) - 3- oxo- propyl] - 6- met hyl - phenyl } - propi oni c_ aci d.
W?ng . 9% ppound according to claim1 which i ScraB2006/054388

YTEYAr et hy 1- 443- oxo0- 3- (3, 5, 5-

tri met hyl-4,5, 6, 7-tetrahydr o- benzoM hi ophen-111) - pr oP

yl ]-Phenyl }-ProPi onic acid. 25 20. A pharnaceuti cal

conposi tion conprising a compound according to any

one of clains 1 to 19 and an‘%harmaceuti cally

acceptable carrier. 21. A corrpound according to any

one of clainms 1 to 19, or phar maceut i cal

C i 35¢ UPORCHEHET i FEM 27 Bf AP otenipn T fisemaat of diseases or

megh fane @Blect@@ fro%zthe L&@Jpoiﬁo r%tsﬁﬁlj‘rpp tRdtiee eb Erdrhsmgmted organs
any one of cl prepara

pHFEs éiﬁrie&affveEJ}Fﬁ‘Hs F‘)‘PP o'PF"FBEiaS ﬁoé ?ﬁ‘ &Vt It ﬁra% vefbus-host
5t reiemas@Enbroofhidalseadys siem dels cradsniantaisso alitanecling sindemes

activated i ]

{ orqéé ngmﬂalfﬂ%w;gea\rtﬁxt% mhgiﬁ:g@igﬁoégr mill_%}gng%{‘t% n&fb@fe?& il such

diase@robuy's gliseds s @nd eﬁw@éﬁ% aglitied PPYTgREL BOriglioaphritis, thyroiditis

C%ﬂéi‘l 31 ' }Q&hﬁ’rfloté g tﬁ)ﬁ@)ltﬁ%‘ QleotrE@REP |aﬁ>ﬁice@isé%fs@§@§crﬁ bl@ hhmltis,

[1ver eart, |un pancr eas,  cornea
mowunfgwﬁt deaaliie - #RYUTE SR de ST R G&T}&UFUW”‘“”Q
10 SloRyBass) |ncﬁjﬁ[ﬁ@&ﬁélﬁﬁﬁtﬂtfe®é1 arﬁubﬁnﬂimﬂhﬁeu§)gmd1:emIIEﬁphnns solid
|nclud|Q%%rheuna o d arthritis, multiple sclerosis,

i AENER AT POhAREFeHFseases such as Crohn's di sease

and ul cerative colitis, psoriasis, psoriatic

ar{,_hhmé bfsa cotnﬁ%[u% g&c%f'df’nﬁstb' Shy Qﬁe HRBI P Stor the preparation of

atoplc di seases such as
r m metrmgceu@@ah JCQW@@?rmﬁint fos useu@r %@blrﬁt'gn WABtRRDT SEYRI@ qoents

15 disfek8SiromOfe- 'gmuﬁcbbr%ﬁ@n@%foirﬁm&’rﬂﬁud;@é@sﬁﬁ@s%ﬁmcostermds
i ncluding rheumati c feyer

gNﬁf‘élP &1 &M@Bﬁﬁ drugs, Sqﬂhpﬂorbarﬁelgp Htaglf%'ﬁopﬂokmes cytokine
medrasitoRs byokineZdceptisreanaigonists anp mmmbaamcuynbklng retoeptamyfo;" the
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Formula (1)

25 wherein R', R?, R®, R%, R%, R, n and m are as defined in claim 1 for Formula (1),
and
R’ represents hydrogen, methyl, ethyl, or tert-butyt;
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25. A conpound sel ected fromthe group consisting of
t hi ophenes of Formula (Il) O 25 wherein 131, R2, R3,
R4, R5, R6, n and mare as defined in claiml1 for
weofwudsas26! ), and R7 represents hydrogen, netAgiIB2006/054388
ethyl, or tert-butyl; 47 and salts as well as

sol vent conpl exes of such conpounds. 26. A conpound
selected fromthe group consisting of thiophenes of
Formula (Il1l) O Fornmula (1147 wherein Rl, R2, RS,
and R4 are as defined in claiml1l for Formula (1), and
R7 anicepie sehéBashytleagemploret thslich etdpplindsor tert - but yl ;
10 and salts as well as sol vent conplexes of such

~ conpounds. _
26. A compound selected from the group consisting of thiophenes of Formuia {111)

5 - Formula (I}

wherein R', R?, R®, and R* are as defined in claim 1 for Formula (1), and

R’ represents hydrogen, methyl, ethyl, or tert-butyl;

10  and salis as well as solvent complexes of such compounds.



