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WO 2006/100631 PCT/IB2006/050845 1 HYDOGRBRATED BENZO (C)
WO&%@?’;’(@%QE DERIVATIVES AS IMMUNOMODULATORS
NATED 5 Field of the invention The present inveriioH Teraladses4s
to SIP1/EDG1 receptor agonists of Forrhula (i) and their use as active
ingredients in the preparation of pharmaceutical compositions. The
invention also concerns related aspects including processes for the
preparation of the compounds, pharmaceutical compositions containing a
COW PRSI B AR h BRR ISR BEVE8 S0 B MYSNPHORSTREORS
ROGENATED : . i .
vasculartaneion and as immunomodulating agents, either alone or in
combination with other active compounds or therapies. A further aspect of
the invention relates to novel compounds of Formulae (I1) and (lll) that
serve as intermediates to prepare compounds of Formula (I). 15
Background of the invention The human immune system is designed to
Fieleferfidhied hoglytagainst foreign micro- organisms and substances that
cause infection or disease. Complex regulatory mechanisms ensure that

THES HUBHN RIS FR{BE0RId Aopasdhe @H&ﬁé@%&?ﬁ;ﬁﬁ%‘?ﬁmm () and

organism and not against the host. In some case
thelicemarasneste ingeefipaéel inthautepanaioresh iasean ding cprpositions.
i r i e .
T e e U BPSCRRtE Ml eparaton
of éﬁﬁe@@ﬁ%mw phgprRacedtind trrhousticisiinontaiiogtairdestom:d of the
FofhitlR0 $EVELRlY ﬁ%ﬁorﬂé’ém@és%rﬁ%@ﬁﬁﬁgr@%%g AR NEMSnction ang as

_azathioprine, chlorambucil, cyciophosphami porin, of
immeaRhestal CoregssityoiGithgicmikene cerinfancoationetiod suipresther active

coSdaRBENg r eﬁ"&%‘?’eﬁpaﬁ‘?ﬁ&ﬁﬁe}idﬁgﬁﬁtsé’?’h- A:@g@ﬁ%‘?\n%é%g@s to novel

treatment. Nonsteroidal anti-infammatory drugs (N can re
COpMRUNTEindfarnpiatidachdiliewicthdl)esthitsit sensdeabrisideattiess. 180 prepare

coﬂ%@g&jg%r@ﬁmg@tsﬂﬁnclude agents that activate or block cytokine
signaling. 7

Background of the invention

The human immune system is designed to defend the body against foreign micro-
organisms and substances that cause infection or disease. Compiex regulatory
mechanisms ensure that the immune response is targeted against the intruding
substance or organism and not against the host. In some cases, these control
mechanisms are unregulated and autoimmune responses can develop. A
consequence of the uncontrolled inflammatory response is severe organ, cell,
tissue or joint damage. With current treatment, the whole immune system is usually-
suppressed and the bedy's ability to react to infections is also seversly
compromised. Typical drugs in this class include azathioprine, chlorambuci,
cyclophosphamide, cyclosporin, or methotrexate. Corticostersids which reduce
inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.
Alternafive freatments include agents that activate or block cytokine signaling.
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WO 2006/100631 PCT/1B2006/050845 2 Orally active compounds with

wolmgsssemedulating properties, without compromising immungcrespaRsaBesss
and with reduced side effects would siggificantly improve current
treatments of uncontrolled inflammatory disease. In the field of organ
transplantation the host immune response must be suppressed 5 to

o R B S B 8o
imonones rexrshiiceguently iwithe fedutead wsidks affectsanspliuntaignifibantly improve
jecti [ I t ft
o R e o TR R R i cdications are
commonly used to give maximum protection against 10 rejection while

In ihigifitkng reesrsetsiaMaiRREIRIBRPHITYIYRR AasPPesEt U YeRa fuRpressed
to OBF@é?ﬂ'%ﬁQrQrPr%%ﬂBFﬁrf@ %ht%ﬁgﬁﬁﬂi‘”@éﬁy@ﬁ&pww&@ﬁm some
rugs

activation of T-type or B-type white blood cells. Examples of suc

relgeliciy Gy 8PolH e ENBYnES , IBKUIEKIMARY BOSHRARHRES Ve FKYE®, WRigktion occurs

mazeHerR with, Griakinereleaganiaignaliag 1azsdbioprRear ISIAGENESH episodes
which inhibit nucleotide 15 synthesis; or 15-deoxysper%l%?jlm an inhibitor
capr R SBREMIEIRANIBH YRR VeRETGHPE fansRIARiaten. Combinations of up to

thBETSRAUPRIESRIMBJRS aRieSHiIRlSHY hsE LS GRie NAWEAMRINT ST otection against
generalized immunosuppression which these drugs produce diminishes

repRligimiRies RIBIME iercide SFRRS: ireEtRm aHanfangfigesised to treat the
refedtibRTBIAranSiRRdRE IRgaMORHBRETESIWRItESREE RitRbERsdAbRIBlays in the

dosages 20 and can cause or accelerate organ damage. Description of

agiapiva o THEDreseRiRRNIBHDrolges RBlel CorpaiRas Yt RBRMupIUgS are
cydldSssae aaenrieimde! Bashrresein-sauRiRthircepiorR0BL/ERIGH Midrere with

have a powerful and long- 25 lasting immunosuppressive effect which is

CyiRhiR <8 15738 dRic g TRAN BB HUPRIIEE in F HRBARTIRRtWE G Apfibit nucleotide

syRtheapnesyiesquahpisatiaaling dReiHnaibralioBuBeMe i R SMHRaRSION.
The reduction of circulating T- / B-lymphocytes as a result of S1P1/EDG1

em nassihivi . . vedimor _ .
B T e R e NS TRl o thei effcte
howsies,suble generalized immunosuppression which these drugs produce
diminishes the immune system's defense against infection and malignancies.
Furthermore, standard immunosuppressive drugs are often used at high dosages

and can cause or accelerate organ damage.

Description of the invention

The present invention provides novel compounds of Formula (I} that are agonists
for the G protein-coupled receptor S1P1/EDG1 and have a powerful and long-
jasting immunosuppressive effect which is achieved by reducing the number of
circulating and infilirating T- and B-lymphocytes, without affecting their maturation,
memory, or expansion. The reduction of circutating T- / B-lymphocyles as a result of
S1P1/EDG1T agonism, possibly in combination with the observed improvement of
endothelial cell layer function associated with S1P1/EDG1 activation, makes such
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WO 2006/100631 PCT/1B2006/050845 3 compounds useful to treat
WO adpgH®eled inflammatory disease and to improve vascular RIFIRASALIE50845

The compounds of the present inventiog can be utilized alone or in

combination 5 with standard drugs inhibiting T-cell activation, to provide a

new immunosuppressive therapy with a reduced propensity for infections
coBSInEeMPRS (SRBLAdENRIBASHPMASHARARGARY S EXECEMP S improve

the compounds of the present invention can be used’in combination with
V3$§Hl%ébf‘%f3i§r§§ﬂ%f traditional immunosuppressant therapies, to provide

on the one hand effective 10 immunosuppressive activity, while on the

other hand reducing end organ damage associated with higher doses of

ThersRdarewnssuRbS0BpRESSRIE iMGBTIPReCBBSRRy HibReSt Rigievedin combination
witBndibeliadeell Ian éun‘?ﬁ%iﬁﬁﬁodaﬁ%witha%ﬁ\PéE{ErQGltoaCt%ﬂ{%b a new

provides additional benefits of compounds to improve vascular function.

IMMENPRIRGERSSHIR SbQUBRKe WHA tie dRWESRidueREasHY fdPthdepiians when

coRbareFRGlareseRionAMKeaRTR RaH fr?mﬁ%sﬂeﬂﬁe@c@w@aums of
T., and Maciag, T. J. Biot Chem. 265 (1990), 9308-9313; WO 91/15583

the, ipsesd imveaiiner 280104y ased 462 2e pialeien MiBepasiverg 190%ages of
tradite PAtARehBngLiisrcysahthe&amiRaUNgS Bf&\ﬁa@%(%@r%ﬁ@%ﬁ effective

using a GTPyS assay to determine EC50 20 values and by measuring the

IMEARSHREIORTHR BREYY tWbirat ddhorafnad hristrrdicines pastigEsRn damage
aséRMAMPIES) hgsdellewing PardsaRnsREoVidesleindipns e drugs. The

various chemical moieties that make up the compounds according to the

obfRr¥Atien fhdpEdveshasacihalippeisanaorIgtinfoasRRiald with STP1/EDGT
acHPESHICAHOR A8 ARIMSHENISSRANOMNSSRHIS S IS b W I A8ARKIPR inction.

provides a broader definition. The term C1-5-alkyl, alone or in combination
with other groups, means saturated, branched or preferably straight chain

TherAUBRWHN08EHadiNG GHBARAtAMAL 38iRreiRiaBh-eNB A IReaR0eNP 1/EDG

atoms. Examples of C1-5-alkyl groups are methyl, ethyl, n-propyl, )
reGEpIBroRR, U s8R, R BiftyPUbdRSEyN &va niflant)), @rg Maciag, T. J.
BidQ0REA068% PO/ B2RRCBHABBARO 91/15583 published 17 October 1991: WO

99/46277 published 16 September 1988. The potency and efficacy of the
compounds of Formula (I} are assessed using a GTPyS assay o determine ECsg
values and by measuring the circulating lymphocytes in the rat after oral
administration, respectively (see Examples).

The following paragraphs provide definitions of the various chemical maieties that
make up the compounds according to the invention and are intended fo apply
uniformly throughout the specification and claims unless an otherwise expressly set
out definition. provides a broader definifion.

The term Cis-alkyl, alone or in combination with other groups, means saturated,
branched or preferably straight chain groups with one 1o five carbon atoms,
preferably one to three carbon atoms. Examples of Cis-alkyl groups are methyi,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, and n-peniyl.
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4 The term C1.5-alkoxy, alone or in combination with other groups, means

woPhddriduegioup, wherein R is a C1.5-alkyl. Preferred examples©figao6s/050845
C1-5-alkoxy groups are methoxy, ethoxy, propoxy, iSo-propoxy,

iso-butoxy, sec-butoxy and tert-butoxy. 5 The term hydroxy-C2.5-alkoxy,
alone or in combination with other groups, means a straight or branched

alkoxy chain bearing a hydroxy, group whereby there gre at least two
THE,BIR &tomiE BEtecHANE RIL AP BIBFARA HITb2THSh WihRscHBans an R-O
gr@ﬂﬁﬂﬁ!ﬁﬂ&é@; E%‘?énaf@dpé-hw@ﬂm@r&éﬁe’dk@xmmlgﬂaQScﬁr@:)1_5—alkoxy groups are
2-hydroxy-ethoxy, 3- JOXy-propoxy, 2-hydroxy-propoxy,
R e T g A R
etc. The term mono- or di-(C1-5-alkyl)amino means an R'-NH- or an
R'-NR"- grqup, respectively, wherein R' and R".are each.independently a
TS Ja T YRR FASTIRGE Oh FOTDI (A RS . means a
stﬁ@w?;])ﬁl@rm%wéﬁh I mkm(yléﬁwathylﬁgnhhm g, Netiinasdth 4 gmbrﬁmaettby there are at
N-methyl-N-ethyl-aminq. The ter ogen means fluorg, ghloro, bromo,o,
RS RN, AT LR WL EEy bR o A FRYl e Ces-
aimgsgmmtrmmmﬁ @@@@dmi@%@ﬂmm by;]oupseatedzrhgdemihoxy, 3-
the beginning part of t roup A is linked to the thigphene ring of Formu
P ARG i RS TEREY CO BN ORI B SRR 4 mety
prifpoiviopherRoNeHRfibRy it (1)). Where the plural form is used for

compounds, salts, pharmaceutical compositions, 25 diseases and the
like, this is intended to mean also a single compound, salt, or the like.
THnyeeferanee heenbainre gk hbminalite neancompdrindief BorarulR'(MNER"- groug,

II) or (111) is to be upderstqod.as referring, also to configyration
re&gﬁgyg ucwggrgﬁicgly%@pﬁe &%nﬁ@r&%rg?#ﬁ%ﬁé&lﬂyen%n#dfﬁa@yi group.
Prifehras raxemples, diasteneomers dinfliuresliofiiatteregnerss are methylamino,
Igstereomeric racepates,.and mixtures of diasterepmeric racemates, as
9%%@#%“&?@(@96@8%&{%5}%5@ &%&%@&?Eﬁ?’g%“ﬁboa/moam
PCT/IB20061050845 5 salts) and solvent complexes (including hydrates)

Tt% gsgmh R%m%%%ndmséa?n@ fluoro, chioro, bromo or lodo, preferably fluoro or chiors.

If the group A of Formula (1) represents an asymmetric bivalent group, such a group
is connected in a way that the beginning part of the group A is linked to the
thiophene ring of Formula (1) (that means that for example the -CO part of -CONH-
CHo- is linked to the thiophene ring of Formuia (1}).

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

Any reference hereinbefore or hereinafter to a compound of Fermula (1), (i) or {ill)
is to be understood as referring also to configurational isomers such as optically
pure enantiomers, mixtures of enantiomers such as racemates, diastereomers,
mixtures of diastereomers, diastereomeric racemates, and mixtures of

diastereomeric racemates, as well as salts (especially pharmaceutically acceptable



10

15

20

25

30

morphological forms, as appropriate and expedient. Salts are geferabl)/
Wgtﬁ%(}gﬁ% ceutically acceptable salts of the compounds of BRI ?ﬁ‘.}s“s
Salt-forming groups are groups or radicals having basic or acidic
properties. Compounds having at least one basic group or at least one
basic radical, for ex- ample amino, a secondary amino group not forming a
safieptidech sulvena meidpladesadicaliudiag fdidamiesadditisusaltsdommounds, and
: le with i i ids.. When_ several basic groups are present
m m@ﬁ%ﬁg}%ﬁ?%ﬁ%%%éﬁé@?&?stgm%ﬁ beeXPc?f?ﬁ%la?.' Compounds having
acidic groups, such as a carboxy group or a phenolic hydroxy group, may
etal ju h Ikali m or alkaline earth 15
S e e L R R BB etlgounes of
Fasmakadhbnium salts with ammonia or suitable organic amines, such as
tertiary monoamines, for example triethylamine or
tri-(2-hydroxyethyl)-amine, or heterocyclic bases, for example N

Salbteyrpikritiviensr WN -dirnetsy|pipeadioms Mavings ipdsialtearacidic properties.

i pau [ (o] ro form
O e B e R R SR R B e b B, for o
ansakse ANFYMBosade Ntz azeine fauhenals fntering diateptitis blsed or a pyridyl

ib ically. unacc S e, ' picrates.

o o S Ty ST e S e g8, wien
setrerRl e PIoyos eseHyaesal eorbihospalgiacid e tdiiefo sy efenrdd: formed.
The expression pharmaceutically acceptable salts encompasses either
salts with 30 inorganic acids or organic acids like hydrochloric acid,

Corpepinganhasiig, agidioigaisicigushifasicacitbsulfsgnicipcid, hdspradidchydroxy
id, pitric.acid, phor. id. ni S aci jtri id, formic_acid, ..
oy P TBAHL, MBCaRBP AR Bl SEk: S A AREE U S dikane eartn
melehzaiitacithmaxaiiplackhdimmaniiotaskly pamoiegiadibn straniamiidy  salts, or
arﬂméﬂm!ﬁiagﬁtéi.%'ceﬂﬁ oigthgnesylianic a&'%aﬁi agﬁﬁh%gfog'ﬁcﬁcgg tertiary
p-toluenesultonic acid, salicylic acid, succinic acid, trifluoroacefic acid, and
monocamines, for example trethylamine or tri-(2-hydroxyethyl-amine, or
heterocyclic bases, for example N-sthyl-piperidine or N N-dimethylpiperazine.

Mixtures of salts are possible.
Compounds having both acidic and basic groups can form internal salis.

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

The expression pharmaceutically acceptable salls encompasses either saits with
inorganic acids or organic acids like hydrochioric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid, phosphorous acid,
nitrous acid, citric acid, formic acid, acetic acid, oxalic acid, maleic acid, lactic acid,
tartaric acid, fumaric acid, benzoic acid, mandelic acid, cinnamic acid, pamoic acid,



the like that are non toxic to living organisms or in case the compound of

Formula (1) is acidic in nature with an inorganic base like an alkali or earth

alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium

hydroxide and the like. For other examples of pharmaceutically

acceptable salts, reference can be igade to "Salt selection for basic

drugs”, Int. J. Pharm. (1986), 33, 201-217. The co 5E)}}gunds of Form éj ‘:f
onic

Sfeasrc(ﬁ%@msrm%@ &R A ArE e Withie 28hSitrad
ac:idplidh@imd mféﬂwfdﬂgdﬁa)éém;]ﬂr@m,l@@g@r(?é@l@rtltﬂfanﬂ"tﬂacﬁﬁcf(wm and
ess indicated otherwise. The compounds of Formulae l
they kS HRRE PoBdA D IR e BB A e AT pr e dioh s
(1) eergdisomedsiiixitires @tﬂsmgaemskmmner&may\ bk sk paradeth ialleaibasere.g.

nown pers colu hro atography, thin la
o By S U TR oo RUBLEMES ang e tie. For
othemosidedpien phehe toatsuiinddyof theFapiadall), rBRER Ran \ba made to

SRR R R R ST IO R A o

20061100631 PCTIIB2006/050845 7 1% N O (r) or NC ~,CN" R1
ThECRIBRBOIR Y Bpgeinaike-alkvinC Aikany . ahaleaedln asymmetric carbon

atoms. Substituents at a double bond or a ring may be present in cis- (= Z-) or
trans (= £-) form uniess indicated otherwise. The compounds of Formutae (1), (ii)
and (HI) may thus be present as mixtures of sterecisomers or preferably as pure
sterecisomers. Mixiures of sterecisomers may be separated in a manner known
per se, e.g. by coiumn chromatography, thin layer chromatography, HPLC or
crystallization.

i) in one aspect, there is provided thiophene compounds of the Formula (1),

Formula (i)

wherein

A  represents -CONH-CHp-, -CO-CH=CH-, -CO-CH:CHy-, -CO-CHy-O-,
-CO-CHy-NH-,
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5R2 r((as]oresents hydrogen, C1-5-alkyl, C1-5-alkoxy, trifIuoromegj@/]laiils
WOrsaR ﬁ{’éthoxy or halogen; R3 represents hydrogen, hydroW— e 95W9845

2,3-dihydroxypropyl, di-(hydroxy-C1-5- alkyl)-C1-5-alkyl, -CH2-(CH2)k-NR

31R32 (azetidine-3-carboxylic acid)- 1 -yl-methyl, 10

(azetidine-3-carboxylic acid C1.5-alkylester)-1-yl-methyl,

2-[(azdtjdine-3-carboxylic acid)- 1 -yl)-ethyl, 2-[(azetidine<3-carboxylic acid

C1-5-al -1-yi]-ethyl, 3- [(azetidiﬁe-S-carboxylic acid)-1 -yl]~propyl,

3-[(azetidine-3-carboxylic acid C¥t5- alikylester)-1-yl]-propyl

(pyrrolidine-3- xylicracid)- 1+yi-metlyl, (pyrraidine-3- rbo%@cid
ethyf,

C1-, alkylé\stg -1-yi-methyl, (pyﬁjoljgin 22-carboxylic acid)-!fayl\l
(pyrrolidine-2-carboxylic acid C,-S-alkylester)-1-yl-methyl, N
2-[(pyrrolidine-3- carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-3-carboxylic
1acid C1l.5-alkylester)-1-yl]- ethyl, 2-[(pyrrolidine-2-carboxylic acid)- 1 -yl]
R _apieseqipyivenaaa XeartsdkyliCaeic oS, dkyialear1-yl)-ethyl,
3-[(pyrrolidine-3-carboxylic acid)-1-yi]-propyl, 3- [(pyrrolidine-3-carboxylic
,acid C1-5-alkylester)-1-yl]-propyl, 3-[(pyrrolidine-2 20 carboxylic
R” agayesgnisphygyp o pSretiiing. Coarisdsgny. deituc 1omeatkyle stitpargthethoxy or
ha%?@%l' -CH2-(CH2),-CONR31R32 -CO-NHR31,
1-(1-(3-carboxy-azetidinyl))-2-acetyl,
1-(1-(2-carboxy-pyrrolidinyl))-2-acetyl,

31:(1-(3s lidigyi)=R-aeetvl 1-(1- i " e
R ( §%§%§f@ﬁ£ﬁﬁ%sﬁg§g§oﬁ$¥ alicft 23 dihydroxypropyl, di-(hydroxy-Ci.s

alkyR1Cosediybxy-pytediieit RSB onyiaaetidine-3-carboxylic  acid)-1-yi-methyl,
(aiétﬁﬁﬁ%%yﬁgbﬁb%wg‘y%ﬁ‘RQ!%L%{I‘%Aé@&iﬁgﬂﬁgﬁgg@ﬁ%ﬁﬁéSucarboxyEic

hydroxy, 01-5 25 alkoxy, fluoro-C15-alkoxy, hydroxy-
aCtS?i(ﬁ;bdf’cﬁ?Ml.?E{W?@lﬂ@:&wwiﬂéﬁ/ce@ﬁﬂz-gqueeﬁ}hyieS‘ier}*1~y1]_-ethyi, 3

[(a2dbUiHR R -3 -PERRDXY. i@&'d%#@@'i(%%%z—&arb xylic acid Cie
pyrrolidin-1-yl-ethoxy, 3-pyrroI|(¥|n-1-y -propoxy, 2-p|pera2|n-1-yEe¥hoxy,
aliylpsie - 5vAmRyDbe @yHiginetBogrboxylic  acid)-1-yl-methyl, (pyrrolidine-3-
Aydraxy-etfr ' =Lyl Y, 3P 10-3-yl v Al il
I g SRS LI A RO a1
St IEDOIIPE REEO0EIIS08ES! Sotsif e peridiny mifighoaiipyrroiidine3-

RIS . DS SO0, 05 Gy styesn
ethitigCHBrkgiaserratyandthord! :[*mgi}r@tere%iaam@ﬁsiimar@ﬁrboxyﬁc acid
C1g—?gﬁg&?{é%m_g{ﬁ;‘ﬁ%eﬁ%ﬁg}%@mexyﬁc acid)-1-yll-propyl, 3-
{(pyrrolidine-3-carboxylic  acid -s-alkylester)-1-yil-propyl,  3-[{pyrrolidine-2-
carboxyiic acid)-1-vli-propyl, 3~[('pyrroﬁdine-2-carboxyiic acid Gy.s-alkylester)-1-yll-
propyl, ~-CHz-(CHg),-CONR'R*, -CO-NHR®', 1-(1-(3-carboxy-azetidinyl)}-2-acetyl,
1-(1-(2-carboxy-pyrrolidinyl)}-2-acetyl, 1-(1-{3-carboxy-pyrrofidinyi})-2-acetyl, 1-(1-
(3-carboxy-azetidinyl)}-3-propionyl, 1-(1-(2-carboxy-pyrrolidinyl})-3-propionyl, 1-(1-
(3-carboxy-pyrrolidinyl))-3-propionyl, -(CHa)aCH(OH)-CHz-NR*'R*, hydroxy, Cis-
alkoxy, fluoro-Gis-alkoxy, hydroxy-Cas-alkoxy, di-(hydroxy-Ci.s-alkyl)-Cy.s-alkoxy,
1-glyceryl, 2-glyceryl, 2-hydroxy-3-methoxy-propoxy, -OCH-(CHa)m-NRETR®, 2.
pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-i-yl-propoxy, 2-piperazin-1i-yi-ethoxy, 2-[4-(Ci.s-
alkyi-piperazin-1-yll-ethoxy, 2-[4-{2-hydroxy-ethyl}-piperazin-1-yi}-ethoxy, 3-
piperazin-1-yl-propoxy, 3-[4-(Cy.s-alkyl)-piperazin-t-yil-propoxy, 3-[4-(2-hydroxy-
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5 carboxylic acid)-1-y1]-ethoxy, 2-[(pyrrofidine-2-carboxylic acid
WOCHsNeAEster)-1-y1}- ethoxy, 2-[(2-hydroxy-pyrrolidine)-1-y PFE{HE0p6/050845
2-[(3-hydroxy-pyrrolidine)-1-y1]- ethoxyg3-[(azetidine-3-carboxylic
acid)-1-yl]-propoxy, 3-[(azetidine-3-carboxylic acid
C1.5-alkylester)-1-y1]-propoxy, 3-[(pyrrofidine-3-carboxylic
et%ﬂbdgﬁé;éf%ﬂzﬁfﬁD??fébr%pﬂw,froéqmﬂ‘&ﬁﬁ'ﬁ@xyh@@:@jﬁy, 3-morpholin-4-yi-propoxy,
1.5-aikylester)-1-y1}-propoxy, 3-[(pyrrolidine-2 10 carboxylic i )
2~&g@ﬁ@pﬁ%@@gyy (@}qx,qgnany :§¥gg)%xﬁﬁ(§gﬂidme~ -carboxylic acid Cis
al i’e@t@ﬂ%'%ﬁ}ﬁéﬁhbw?k]j pr%@??r%[@nwww&d'ne)alai&fﬂ-‘PfﬂP%Wexy, 2-
-[(3-hydroxy-pyrrolidine)-1-yl]- propoxy o
[(pyrsplidioes hearB ity ddsmetiy-prispasted -Cui-eibmpa1 R34 Ay [elidine-2-
cafBaROaCRE eI %iwoigﬁﬁ?ﬂé\rﬂ}n@-ﬁ%fgﬁﬁmﬁj?a% toxyligikylester)-1-yl}-
acid)-1-y1)-l- oxo-2-ethoxy, 1-(1-(pyrrofidine-3-carboxylic o
ethRyy)-1-y1 i%*&@[%ﬁdiwglﬁh@;?%ﬁfﬁﬁ%ox% {3-hydroxy-pyrrolidine)-1-yi}-

iRty L S pedEaRaBRAIBIRMY aSd P Ryl a¥fieResyroxyiic acid
© -O%HZ- H(OH)-CHZ-NR%%, 3- (a?gﬁkine-s- gaﬁ%%?c Y

Cracriidispipd-tpdiaipRopoxy >3 REraldRe Scahic agder byll-propoxy, 3

[(HedRstes) d-oakb 3 pdroxyBre PoXy, LAmugdiexea-Hyefishagys-caspiylintiding-2-
acid)-1- yI]-proguoxi/, 2-hydroxy-3-[(pyrrofidine-3-carboxylic aci

d
cagpxviikAsistisr) MIRPSBro xRy THRI ASks-5ABOMYi RED Ccastritylester)-1-yil-

pr@@&)y%-yélgpzqa@%x%W&wﬁe)Kﬂwoﬁ iRendr cathpvhg@eidy-pyrrolidine)-1-yll-
1.5-alkylester)-1-yf]-propoxy, 2-hydroxy-3-[(2- 313p
prﬁQHPﬁ&y%WﬂBH%‘?@W]}’p%bBQ{PXYmemy -propoxy, -0-CHx-CONR™'R™, 1-(1-

(3%53{95%@&@%@%%%@%5@};1-yléﬁ REgPOMine-2-carboxylic acid)-1-yh)-1-
2-hydroxy-3-pyrroli |n-1-yl-lprppoxy, 2-hydrqu-3-p|p_era2|n-1-1yl-pro[;2)0x%§),
0@1%%53;%-[4-(ﬁ?siamiﬁiB@r§zﬁ%@9ﬁyﬁfropox§9d)-‘f~yf>- -oxo-2-ethoxy,  3-

cattHEpERntg; hydroxy 25 ethyiEpipelrgibatoatheyppesyoxy, 3-(2-
2-hydroxy-3-mor%holin-4-yl-propox -NR31R32 -NHCO-R3

P MR RRR DO ) D o R RIS o crpllazeticine 3-

celfebhd) i NHSE PRI sOub o (O H2 NIGOAMRRS. 3-carboxylic  acid  Cis-
_CH2-(CH2)k-NHCOR34 -(CHz)ncrég&)H -CH2-NHCOR34, o
alkgesiord plin RHGEBERPOH 2 CHEPYREREE; Garooxyiic  acid)-1-

yijr%%klﬁ%-ﬁﬂy@%ﬁgﬁlargg@ﬂg@iwa@og%armp%het@ﬁd}-prgnxlaaskylester)-w-yi}-
2-propyl, 2-hydroxyethyl, 2- hydroxy-1-hydroxymethyi-ethyl,

DTSy RO 8 B D S perGAr gyl Propoxy,  2-hycioxy-5-
[(Brdibipkoxyarapylid-anmianethyl 2-(8lk\Bealiardaminopetindx?; (di-fCydroxy-3-[(2-

WO 2006/100631 PCTI11B2006/050845 .

hydroxy-pyrrolidine)-1-ytj-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-
propoxy, 2-hydroxy-3-pyrrolidin-1-yi-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,
2-hydroxy-3-{4-{C.s-alkyl}-piperazin-1-ylj-propoxy, 2-hydroxy-3-[4-(2-hydroxy-
ethyl)-piperazin-1-yll-propoxy,  2-hydroxy-3-morpholin-4-yl-propoxy,  -NR¥R*,
-NHCO-R®',  -CHa-(CHz)-NHSO.R®,  ~(CH2)nCH(OH)-CHz-NHSO.R®,  -OCH,-
(CH2)m-NHSO:R®,  -OCH-CH(OH)-CHx-NHSO:R®,  -CHz-(CHa)NHCOR,
~(CH2)CHIOH)-CHo-NHCOR®,  -OCHz-(CH2)m-NHCOR®,  -OCH-CH(OH)-CH;-
NHCOR®, or -SO.NHR*';

R represents hydrogen, methyl, ethyl, t-propyl, 2-propy!, 2-hydroxyethyl, 2-
hydroxy-1-hydroxymethyl-ethyl,  2,3-dihydroxypropyl,  2-Cys-alkoxyethyl, 3-
hydroxypropyl, 3-C1.s-alkoxypropyl, 2-aminoethyl, 2-(C+.s-alkylaminojethyl, 2-(di-(C-.



10

15

20

25

30

9 5-alkyl)amino)ethyl, carboxymethyl, C1.5-alkylcarboxymethyl,
WO2086i19653%thyl, or 2- (C1.5-alkylcarboxy)ethyl; R32 represent€HWarot@eros4s
methyl, or ethyl; 5 R33 represents metlyl, ethyl, propyl, isopropyl, butyl,
2-hydroxyethyl, 2-methoxyethyl, methylamino, ethylamino, propylamino,

isopropylamino, n-butylamino, or dimethylamino; 10 R34 represents

S—ah%ﬂf%mﬂ%my@yé’é%ﬂmét%ir@ﬂ%eﬁﬂ&iéﬁ%mﬁyrﬂegl&rboxyethyi, or 2-

dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or
(CosehebRARMMIREIAYI; Kk represents the integer 1, 2, or 3; m represents
the integer 1 or 2; 15 n represents 0, 1, or 2; R4 represents hydrogen,
,£4.5-alkyl or halogen; R5 represents methyl or ethyl; 20 R6 represents
R {eprpssindsnrbpaenamety idyeiarttorm a carbocyclic 3-, 4-, or
5-membered ring; and R7 represents hydrogen, methyl, ethyl, n-propyl,
ssopropyl, trifluoromethyl, hydroxymethyl, methoxymethyl, methoxy,
R metiRptiste droBREi ony B anfifeRRkborghRfRMG- orbutyl,  2-hydroxyethyl,

2-rAb{hcheaiof) amineaarReRe amiges aRas o di'&%?Faﬁﬁﬁ@?mi%;ﬁfﬂﬁykamino,

configurational isomers such as optically pure enantiofmers, mixtures o
n-RHYBINer s RS YiEBINates, diastereomers, mixtures of

diastereomers, 30 diastereomeric racemates, and mixtures of
ngiastereomeric racemates, as well as salts and solvent complexes of

SUEFPEBRERERIN BT Y MBHprol Gy B RIRHY 11 cRminometliamethyiaminomethyl,

dirRebpEimeRireiaies athionRene dREYRINeS AC NG A |
Whgﬂr%%n A represents R3 repr%sents mﬁ%?én, cr?;lfj%}o’)%/@le_%@we’“@thyf:

2,3-dihydroxypropyl, di-(hydroxy-C1_ 5-alkyl)-C1.5-alkyl,
k relfplegdiid 2He NHSJ&32. 4agetidine-3-carboxylic acid)-1-yl-methyl,

m represents the infeger t or 2;
nrepresenis 0, 1, or 2;

R* represents hydrogen, Cy.s-alky! or halogen;

R® represents methy! or ethyl;
R® represents methyl or ethyl;
or R® and R® together form a carbocyciic 3-, 4-, or 5-membered ring; and

R’ represents hydrogen, methyl, ethyl, n-propyl, isopropyl, triflucromethyl,
hydroxymethyl,  methoxymethyl, methoxy,  methylthic,  hydroxycarbonyl,
aminocarbonyl, mono- or di-(Css-alkyl)aminocarbonyl, amino, mono- or di<{(Cy.s-
alkyhaming; |

and configurational isomers such as optically pure enantiomers, mixiures of
enantiomers such as racemates, diasiereomers, mixtures of diastereomers,
diastereomeric racemates, and mixtures of diastereomeric racemates, as well as

salts and solvent complexes of such compounds, and morphological forms.



(azetidine-3-carboxylic acid C1,5-alkylester)-1-yl-methyl,
2-[(azetidine-3-carboxylic acid)-1-yl}-ethyl, 2-[(azetidine-3-carboxylic acid
C1_5-alkylester)-1-y1]-ethyl, 3- [(azetidine-3-carboxylic acid)-1-yl]-propyl,
3-[(azetidine-3-carboxylic acid 01_; alkylester)-1-yl]-propyl,
(pyrrolidine-3-carboxylic acid)-1-yi- methyl (pyrrolidine-3- carboxylic acid
C1.5-alkylester)-1-yl-methyl, (pyrrofﬁine 2-carboxylic acid)-1-yl- methyl,

iy (pynoaliiing2-eanboxyhicatidddidsalky|ebtepring misthyhiRdéparaiididieg to

IH pyrrolidine-3-carboxylic acid
em%@%@y ster%}% #egg} ls‘ngéf(;yrrol|d|ne 2-carboxylic acid)- 1 -yl]-ethyl ,

: 2-[(pyrrolidine-2-carboxylic acid C1_;alkylester)-1-yl]-ethyl,
R 3&&@&5@@%&:9@!30%@@@% Wildsioropsl adnifpysipliding - JcarpeodicC .

ylester) Y :3[ mofidine; lic
5-8 (¥I )1§/ﬁ’ kl eé%f{%) 6 ine-2-car %gﬁf&%m gjﬁé? P%[ ?%) y-methyl
(aaﬂ]@m%e&uﬁp@@-@d @M@{R@gr) tO-NeR3hL 2- (azat;dme -3-carboxyiic
ac@)(l_@@% PX&%@%{%@%B@@P@&% lic aczg C1b5 alkyiesteir(}j - sﬁ} ethyl, 3-
car rrolidi ace carboxy-pyrrolidi
ag%‘g e 3&3@@%%@%@{9 &ﬁ; YIBF élg%%gl Ginas. %rboxypg c;d Cis
aEk&Lé&téZ}chgﬂiqxgopWrcébamwll)jm ﬁmpr«bpyuhc acid)-1-yt-methyl, (pyrrolidine-3-
caf'o&;ﬁ% CQ{:RP)% YA 9%’%‘5‘9@ -$-propl (6{7'#8 M(Q Ear%m’:\l Féé?d(}-i -yl

droxy C1-5-alk fluoro-C1. aI oXy, roxy-C2 5-alk
me(ﬁwar&&v@&%ﬂsnzyswévmw ﬁgﬁ/éa?xlﬁfzfegliéesfwe*hvf 2-{(pyrtolidine-
3-caimesigixy ScimethomathyopexypyOSHHR4 CHAMIMNRRLRBAER, C1.5-alkylester)-1-
yi %@4 cg%d@%i }sgpé%%g ﬁf&dg&m B 2 ARG Y- 10Ny iic
acm&ox@iéwopém%ﬁmyw]%fm{poBim%&ﬁmwhﬁréﬁ&éyﬁ -yl]-propyl, 3-
th@ﬁ&?&@tBoﬁW@fa%& y|]EQV50FFk>9}ester) 1-yl}- proEyil (pyrrohdme 2-
rox orpha
R RSB e ¢ i
yl] MQ@Z’étIdWézg-@Hmaﬁﬂ}@QCId( 1. 54N EERET)- T4f1- é%h?ﬁ(@ozy dzetidmyb) 2-

ac[a(t@/wm"zdge(ﬁ g @s;@nnwllzeﬁmm 2- [epwrpél.@m@zgqueswm ))-2
cid C1 alkylester

1 eth E{? |d|p 006/100 i?&
aC@*&n@Ebb@d%%fQ%} ﬁ%a le] e Ca" oxy-pyrrolidinyl))-3-
pr@p[@pmirol|d|rieéZ-ﬁﬁxtmwbnywmc@dirﬁ%%jmm@ny&yl] ettiGkysnCH{OH)-CH2-
NF@{@M{? % "Ot,'d'n%lkwl eﬁn%c% (%Mégyoxww{a%d@eg Ay, di-

ethoxy, 3-{(azetidine-3 -carboxylic acid E propoxy
m@f@%ﬁdm@@@a@b@@i@éﬁd 1- giyceryi gtyceryl 2-hydroxy-3-methoxy-

propoxy, -OCHa-(CH2)m-NR¥*R¥  2-pyrrolidin-1-yl-ethoxy,  3-pyrrofidin-1-yi-
propoxy, 2-piperazin-1-yt-ethoxy, 2-[4-(Cis-alkyl)-piperazin-1-yl}l-ethoxy, 2-[4-(2-
hvdroxy-ethy-piperazin-1-yll-ethoxy, 3-piperazin-1-yl-propoxy, 3-[4-(C+-alkyi)-
piperazin-1-yll-propoxy, 3-{4-{Z-hydroxy-ethyl)-piperazin-1-yl}-propoxy, 2-
morpholin-4-yl-ethoxy, 3-morpholin-4-yi-propoxy, 2-{{azetidine-3-carboxyiic acid)-
1-yll-ethoxy, 2-[(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yll-ethoxy, 2-
[{(pyrrolidine-3-carboxyiic acid)-1-ylj-ethoxy, 2-[(pyrrolidine-3-carboxylic acid Cq.s-
alkylester}-1-yi}-ethoxy, 2-[(pyrrolidine-2-
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Cl S-alkylester)-1-yi]-propoxy, 3-[(pyrrolidine-3-carboxylic
WORBHYH propoxy, 3 5 [(pyrrolidine-3-carboxylic acid PCT/IB2006/050845
C1.5-alkylester)-1-yl]-propoxy, 3-[(pyrrdlidine-2- carboxylic
acid)-1-y1]-propoxy, 3-[(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-yl]-
propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yl]-propoxy,
CaBE¢Rtiyd e}y ar riatimasyyl - Qlﬂ&gyraplodm,e -2-carboxylic acid Ci.s-alkylester)-1-yl}-

o 2R AL BB Y L (o SN pher i) 1y

etiaox}) i3y (paetidiore32catiaxylid a(ddXWy@lmhope&yq&%k{@ay&hdme 3-carboxylic acid

O IR oo R A R B Sk ropoy. -

PO CHACRRCRP Ol HEN Ramxmszm{éawgmnﬁrs4 Qf‘-gmgw?ﬁldﬁ T(pyrrolidine-2-
ne-3xcarboxylic acid C, 5-

A R B S BT R A ke Cesatigoren- v

prapiyl 18| U pregeny - aymwmmmwwmp?efs ﬁr[b@twmﬁsdwrmifdme) 1- yi}
3 rrolidine
BT %%i*ﬁé%%”%ﬁ#%?ﬁ%‘%@Mﬁ%@fé}xe%%c%myé Slreolree, 1
(Scarbodyhesti rm@)}‘bmgnﬁyemmﬂdrome-{@{mhdme 2-carboxylic acid}-1-yi)-1-
J%Y ”0“0' HaRER § idl)-1-y1)-1 h
rox 3-[(3- h g’% pyrroli d|n L‘)a{ W pfopoxd® )-1-yl)-1-oxo-Z-ethoxy, 3
Cmﬁajdﬂykmwmhdm 1-yl- propGAGstHyM—Bamm@nimmpbyypropoxy 3-(2-
pIp .
BEPEIA P SHED O o stazsnes.
CEQHW@(y aaiﬁ!(}rrb’r)'(b}hﬁ=hssd¥pwpwg&mdj? zii(ﬂsetlmwe@aﬂmxyuc acid G5
H 2)k-Nk 2) R33, -QCH2-
oS DR M OB 9 s 1
yi-QrRIRH 2) kKINHWCORB S [WM&(@H&{@B@WC@@M Ci.s-alkylester)-1-yl}-
( I‘ HCOR3I4 VOO YWY-
S IR S BRI Sl SMEORS" PMoony
{(Mwmﬁmarmmmoxﬁmmyd I@xmwmn)yn ﬂémﬁpaumxyeﬂmw roxy-3-[(2-

W@%kﬁ& ,%3 ?ﬂ% %Wé?%y;%@r%%#;a hgdg Q/’ rﬁg{ﬁo dme) 1-yli-

prmosaalk%m@w&w@marwmnm 226Y8rBY-3-piperazin-1-yl-propoxy,
B R e WIS S oy
etagﬁ}“iapeé@zgtaoyﬂnﬁgqgoxy 2-hydroxy-3-morpholin-4-yl-propoxy,  -NR¥R%,
-NHCO-R®,  -CHp-(CHz)i-NHSOR®,  -(CHR)CHIOH)-CHo-NHSO.R%,  -OCH,-
(CHz)m-NHSOR®,  -OCHz-CH(OH)-CH2-NHSO.R®,  -CHp-(CHo)-NHCOR,
~(CHz)oCH(OH)-CHz-NHCOR¥, -OCH-(CH2)m-NHCOR™, or -OCHz-CHIOH)-CHy-
NHCOR®; and

R* represents 'hydrogen, methyl, ethyl, 1-propyl, 2-propyl, 2-hydroxyethyt, 2-
hydroxy-1-hydroxymethyl-ethyl,  2-Cis-alkoxyethyl,  3-hydroxypropyl, 3-Cis
alkoxypropyl, 2-aminoethyl, 2-(Cis-alkylamino)ethy!, 2-(di-(Ci.s-alkyl)amine)ethyl,
carboxymethyl, Ci.s-alkylcarboxymethyl, 2-carboxyethyl, or 2-(Cq.5-
alkylcarboxy)ethyt;

and wherein k, m, n, R*, R* and R* are as defined in embodiment 1.



embodiment i) or ii), wherein A represents -CO-CH2-CH2-. iv) Another
particular embodiment relates to thiophene derivatives according to
embodiment i) or ii), wherein A represents -CO-CH2-NH-. v) Another
particular embodiment relates to thiophene derivatives according to
embodiment i) or ii), wherein A represents N O vi) Another particular
embodiment relates to thiophene deffvatives according to embodiment i),
ifi) whepaitiduiapreshadiment] (rédates No } Hipphprefeded vatitrslidesurding to
emisiaieRin thisrhenadierivaliasasseelinpteanycepe of embodiments i)
to vi), wherein R' and R4 represent hydrogen and R2 represents a methyl
group. viii) Another preferred embodiment relates to thiophene derivatives
V) dueaiftihdasli Al oprm P dmBBHITREIRS ictdhinPiRNG s v atiupPedaprEding to
embydiagen, 2 ANdvREraieptesgnteomethyOyipNaid R4 is in the
ortho-position with respect to R3. ix) Another preferred embodiment of the
invention relates to thiophene derivatives according to any one of .
V) hBAMBRIEGY IR VNRRRIRRN RFGERE denRI RS &e Mot asstsiag to
emmedirykgioup; dndvReEreapeseptssamisthyl group in the ortho-position with
respect to R3. 13 x) Another preferred embodiment relates to thiophene
derivatives ac g to any one of embodiments i) to vi), wherein R1
represents hygdrogeny R2 represents a methyl group, and R4 represents
chloro in the @rtho-pgsSition-with respect to R3. xi) Another preferred
embodiment rehtﬁs to thiophene derivatives according to any one of
embodiments i) to vi), wherein R' and R4 represent hydrogen and R2
represents chloro. xii) Another preferred embodiment relates to thiophene
Vi) ey eReEted pdi s o dinjesh st iem b difeaie s to iy aliMeseasfording to
enSHHESBRALS ) Yeeeen sR2samessnts

Y
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D D
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vii) A preferred embodiment relates to thiophene derivatives according to any
one of embodiments i) to vi), wherein R' and R* represent hydrogen and R?
represents a methyl group.

viil}y Another preferred embodiment relates to thiophene derivatives according to
any one of embodiments i) to vi), wherein R’ represents hydrogen, R® and R*
represent a methyl group, and R* is in the ortho-position with respect to R®,

iX} Another preferred embodiment of the invention relates to thiophene
derivatives according to any one of embodiments i) to vi), wherein R' represents
hydrogen, R? represents a methyi group, and R* represents an ethyl group in the
ortho-position with respect to R®.



a methoxy group, and R4 represents chloro or fluoro both in the
ortho-position with respect to R3. xiii) Another preferred embodiment
relates to thiophene derivatives according to any one of embodiments i)
to vi), wherein R' represents a methoxy group and R2 and R4 represent
hydrogen. xiv) A further preferred embodiment relates to thiophene
derivatives according to any one of ‘émbodiments i) to xiii), wherein R3
X) faprivesnsaigueskpraiacsinikyl PeBteihielitigphepg, derivatives according to
an@b@@f@%b@@iﬁ@%ﬂ'k@ﬁr%&re@iﬂ@b@é@% M@éen R? represents
Eaﬁe ,dlne -3-car yllec aCID)Ffl eth trgglzer%ligllne gﬁb\g Palc aC|d1£ o RS
%ﬂgﬁ%s?er -1- 1 Meth i%f‘aze idine-3- car%(g’xﬁlc aC|d et% '
2-[(azetidine-3- carboxylic acid C1.5- alkylester) -1-yi]-ethyl,
xi) %KM%&&MW&@&M} teyhreprapyhiSelianetidinaicasbexyliciing to
amg C&? RPAXhARSIT AR BRI hny drogen and R’
methy (pyrr |d|n

acl -3-carboxylic acid C1. alkylest r-i-yl-
reﬂﬁ’@tﬁ W&1d|ne 2-carboxylic acid)-1-yi-methyl,
(pyrrolldlne -2-carboxylic acid C1.5-alkylester)-1-yl-methyl,

xii2A Ry ig f@?eﬁé%?@%)&'dﬁrﬁ@iﬁ Yehavileth\thidp HBYEr i8I thaxyifng to

awyﬁn&ﬁwe@re%{@%eﬁ B G LR Len.

a 1BPKOLIME: 320K TS X yhEesENs-gitpropy, f@f(rm/ﬁ@tmuweihecgfﬁwwhon
withGiglsdcb alkylester)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic
acid)-1-yl]-propyl, 3- [(pyrrolidine -2-carboxylic acid

C1.5-alkylester)-1-yi]-propyl, -CH2-(CH2)1,- CONR31R32, -CO-NHR31,
Xiii) A2 Y PERIRS g@mqy RYBioraleéaR © thiophene derivatives according to

-an{-Ohe tanimyimyrralidity )y 2aaeatih B{tefSresents a methoxy group and R?

ane%b%xr@xgﬁ"Wayag-@ﬁacetyl 1-(1-(3-carboxy-azetidinyl))-3-propionyl,
-(1-(2- carboxy-pyrrolidinyl))-3-propionyl,

‘ 1 (1 (3-carboxy-pyrrolidinyl))-3-propionyl, or
XY EHThSH{@RTEH 2rNRBIIRS2! anih it docinitp e R3davaiR32 arsarsing to

anQ@H@Qf'@n%HEﬁ%ﬁ@m; I%oamyw@}e‘?smh%%&&ﬁ@wﬁm C1.s- a!ky? 2,3
o S ST A brons Ll e
 (azZeBdimeyrenRAsTOi, d@'-%t@d?dﬁy’?'@ihﬁlalkﬂ#ﬁ@ﬁ_’ﬁ%ﬁ&?ﬁf@ﬂﬂlml—@% Crs-
alkylesterj-1-yl-methyi, 2-[{azetidine-3-carboxyiic acid}-1-ylj-ethyl, 2-[{azetidine-3-
carboxylic acid Cqs-alkyiester)-1-yll-ethyl, 3-[{azetidine-3-carboxyiic acid)-1-yl}-
propyl, 3-[(azetidine-3-carboxylic acid C+.s-alkylester)-1-vi]-propy!, (pyrrolidine-3-
carboxylic acid)-1-yl-methyl, (pyrrolidine-3-carboxylic acid Cq.s-alkylester)-1-yl-
methy!, (pyrrolidine-2-carboxylic acid)-1-yl-methyi, (pyrrolidine-2-carboxyiic acid
Cis-alkylester)-1-yl-methyi,  2-[(pyrrolidine-3-carboxylic  acid)-1-vil-ethyl, 2-
[{(pyrrolidine-3-carboxylic  acid  Cis-alkylester)-1-yll-ethyl,  2-[(pyrrolidine-2-
carboxvlic acid)-1-yll-ethyl, 2-[(pyrrolidine-2-carboxylic acid Cy.s-alkylester}-1-yil-
ethyl, 3-[(pyrrolidine-3-carboxyviic acid)-1-yil-propyl, 3-[(pyrrolidine-3-carboxylic
acid Cis-alkylester)-1-yl}-propy!, 3-[(pyrrolidine-2-carboxylic acid)-1-yll-propyl, 3-
[(pyrrolidine-2-carboxylic acid Cq.s-alkyiester)-1-yil-propyl, ~CHo-(CHa)p-
CONR¥'R* -CO-NHR? 1-(1-(3-



NR31R32, (azetidine-3-carboxylic acid)- 1 -yl-methyl,
2-[(azetidine-3-carboxylic acid)-1-yl]-ethyl, 3-[(azetidine-3-carboxylic
acid)-1-yl]-propyl, (pyrrolidine-3- carboxylic acid)-1-yl-methyl,
(pyrrolidine-2-carboxylic acid)-1-yl-methyl, 2- [(pyrrolidine-3-carboxylic
acid)-1-yl]-ethyl, 2-[(pyrrolidine-2- carboxyllc acid)-1-yl]- ethyl,
3-[(pyrrolidine-3-carboxylic acid)-1- yfpropyl 3-[(pyrrolidine-2-carboxylic
caraci)-2zgligirgii 2 -e@NHR 3tk O ACHRPOH{DHHOHMHNRBERB2, 1-(1-(3-
caﬁﬂ%%@rﬁﬁ%&ﬁﬁ%@ﬁ%@ybygFﬁﬁ?'@a'B&Fﬁam'éﬁkysea?ﬁ%‘%‘%% '@llproplony% o f=(2-
coR RO KAEEECAIETSA celked o URRBCEAI T SV oY o
~(ChnbBE RittheHprBRHE e b dihertinckates @ thiuph&ié aesivsidesined in

emBeRReing 1aBBYone of embodiments i) to xiii), wherein R3 represents
hydroxy, hydroxy-C2.5-alkoxy, di-(hydroxy-C1.5-alkyl)-C1.5-alkoxy,

-glyceryl, 2-glyceryl, 2- hydroxy-3-methoxy-propoxy,
m@CQQgtbﬂp@Iﬁgg@dpﬁm@q}meppeqﬁ@?%o thiophene derivatives

achd@%Wmm@X;erﬁﬂm@meﬂm-i) yb-ediioxyherein R® represents hydroxy-
| yl . .
gL B
SX%%@/ s rﬁimoigﬁ)lfpréﬁt%z 1-yl-methyl, azet:dme cc)a/rboxyiic
acﬁ%[ﬁiMmbxy%ﬂﬁ&beﬁmbeﬁaﬁmmmmpm@d%hw}moimm ylsttrokgine-3-
car?bmneh%f& RO 2- [ tﬁ!ﬁézl‘éﬁ@@%‘ﬁ acgaahyyl BB, 2
etldlg car OXy“ch Ja% ﬁl aé e e
pﬁr{ ier § Etiso c%/ ?/ orl 8)%‘ %Ilcy
ethyid @ﬂ(w&n&gdme})cgrwwwﬁo@p@{ pﬂﬁr@r@lmé 23cHIYB) I ne- 2 -carboxyiic
ac@i}l?)yl}ﬂﬂtﬁ%OXBC@ aytolidine-2a5hoxyl @liap@rQJNR“RSE wherein RF*
S e I
Ly By e Y R B hetny-ethy
or a%‘laWi’l?F}IBpr @WM%@@%EBX}HE%&H @T‘ ?aWe%rﬁﬁﬂ’W in
err%cpmﬁxyg&ﬂ(/ﬁyrrolldlne -3-carboxylic acid)-1-y1]-propoxy,

3-[(pyrrolidine-3- carboxylic acid C1-5-alkylester)-1-yl]-propoxy,
3 [ rroI|d| e-2- carb%%hc cid

(ARIOTEN S S BT ﬁ@b@i’we@@ﬁ J5. phipRgns parvatives
ach?dimog/ipwrmom)omwdmms i) fo xiil), wherein R® represents hydroxy,

hydrt37ydroayay r@!Q\E}@r@WUﬁW?@Q@% -2 s-alkoxy, 1-glyceryi, 2-glyceryl, 2-
hy%m%]yofsnbxggwrg%y pzroh OXY, VB‘SHPX' {% H?WREQRQH%;%QNOB&)’ nﬁ -5?1; -ethoxy, 3-
pyrroisdm 1-yl-propoxy, 2-piperazin-i-yl-ethoxy, 2-[4-(Cis-alkyl)-piperazin-1-yi}-
ethoxy, 2-{4-(2-hydroxy-ethyl}-piperazin-1-yl]-ethoxy, 3-piperazin-1-yl-propoxy, 3-
[4-(C.s-alkyb-piperazin-1-yli-propoxy, 3-[4-(2-hydroxy-ethyl}-piperazin-1-yi}-
propoxy, 2-morphofin-4-yl-ethoxy, 3-morphofin-4-yi-propoxy, 2-[(azetidine-3-
carboxylic acid)-1-yll-ethoxy, 2-[(azetidine-3-carboxylic acid C,.s-alkylester)-1-yli-
ethoxy, 2-[(pyrrolidine-3-carboxylic acid}-1-yi}-ethoxy, 2-[(pyrrolidine-3-carboxylic
acid C.s-alkylester)-1-yli-ethoxy, 2-[(pyrrolidine-2-carboxylic acid)-1-yl]-ethoxy, 2-
[(pyrrolidine-2-carboxylic  acid  Cq.s-alkylester)-1-yl}-ethoxy, 2-[(2-hydroxy-
pyrrolidine)-1-yll-ethoxy, 2-[(3-hydroxy-pyrrolidine)-1-yll-ethoxy, 3-{(azetidine-3-
carboxyviic acid)-1-yll-propoxy, 3-[(azetidine-3-carboxylic acid Ci.s-alkyiester)-1-
ylf-



carboxy-azetidinyl))-1-oxo-2-ethoxy, 1-(1-(pyrrolidine-2-carboxylic
acid)-1-yl)-I- oxo-2-ethoxy, 1-(1-(pyrrolidine-3-carboxylic acid)- 1 -yl)-I
-ox0-2-ethoxy, 3- carbamoyl-propoxy, 3-(C1.5-alkylcarbamoyl)propoxy,
3-(2- hydroxyethylcarbamoyl)propoxy, -OCH2-CH(OH) CHZ-NR31R32
3-[(azetidine-3- carboxylic acid)-l-yq-z-hydroxypropoxy,
3-[(azetidine-3-carboxylic acid C1_5-"alkylester)-1-yl]-2-hydroxypropoxy,
propdwdroxy-3-[{ipymallitivee Becaldooditic aadit)31t-yl]-propoxy, 3-[(pyrrolidine-3-

2 (hoisoagio D . i
CB%M?S%% e et o1 f‘f’?“*‘#?‘?f?% gl
{

Rm%%.ﬁ&%a%%m@&er@@w 8- RGIsterpty) 6%&5}3 “propoxy, 3-{(2-
hyr%%&dmxmﬁd[(%— hwlliemwwmlldmo?»lhyﬂhmppwphdme -1-yll-propoxy,  2-

am§1 ﬂif%FS?_é%@E’%({ﬁy’Fﬁ%% y'] PrOBOX, .CONRYR™,  4-(1-(3-

xy- -pyrroli oxy, ydroxy -3-piperazin-1-yl-propoxy,
car@qmp@@@rmn o1 @sgfgyg raz‘in(-- yI5r ilig 5}@, -carboxyiic acid)-T-yl}-1-

ox@f,i;]%tguﬁ@xy,g [4r42r Jﬁy?fﬁirw}@tmwww 1'Xdﬂnﬂtﬂm)¢§r©i&od2~e§20xy 3-
- rx--morp olin-4-vl-pto erein R31 and R32 are gs

Ca% f¥‘ e’g f}/epml)d%dlment )] abgé/é%?(% %ys%q%urt %’E eferrad embodimen (2
hydegeess vyl eaitiaRod) a@mmes%umamg}waﬁwmﬁ@o%%mb@ trantisiipe-3-
ca@dﬁyhcw%fé E&HS@%Q& XY, dﬂp(gmﬁéé @é'ﬁ@é)(yhc acid Cis-

alkpdﬁgar%x% é%éﬁ%%%l’é ié(gg}??ni/ %ﬁer -3- carboxyhc acid)-1-

yl]-Didapatiding- Bwﬁoﬂge&ll@y&wﬂ)ﬁm@bﬂ-mmmwi&[(mddnfe@-aﬁwsbes@r@fi -yl
prc%?d% Loy, @{Qﬂpéy r%ﬂ&n@@“&%%ﬁ% acid)-1-yll-propoxy, 2-hydroxy-3-

3-car aze inyl))-1-oxo-2-ethoxy, 3- carbamoyl propoxy,
(93"(@@5‘%%3% Béyhsyn%%bm%» SHERRIRS kYRR Aoy R pERy ->-1(2-
hyd@i By CHlid)-CHR-NRIDR 323-[(azeyithiory Bdabhopdiny- pyrroliding)-1-yIl
C VIR -3- Xylic
pr 6 12 Hy%ro %xyﬁgﬁgﬁrc?yégrﬁo -[%( P rouﬁg @% g;%é?%g?ﬂx‘%/lﬁ propoxy,
2- @@ﬁ?@ﬂ]kﬁf(ﬁ@@”ﬂ%ﬂ@ﬁ%‘i ﬁe}ﬂﬁéé’é‘ﬁ%xﬁydroé)e Y ﬁ‘i’éﬁhyr [4-(2-hydroxy-
ewm?)mwy@wl A Ryesexy:|- hwroxyrﬁeﬂwkgttayhaﬁmlnﬁn&tbybr@paxy, and
carbox
i

%agg%rresaesnt vn\ég%ge is as defined in
entﬁ ove. XVIIi not er e prefl f8d Smbodiment of

the invention relates to thiophene derlvatlves according to any one of

xvimrodiientahde xidvharedind ipRaseniSates to thiophene derivatives
according fo any one of embodiments i) 1o xiii), wherein R® represents hydroxy,
hydroxy-C, s-alkoxy, di-(hydroxy-C+.s-alkyl}-Cs-alkoxy, 1-glyceryl, 2-giyceryt, 2-
hydroxy-3-methoxy-propoxy, -OCH-(CHz)m-NR*'R¥ 2-[(azetidine-3-carboxylic
acid)-1-yli-ethoxy,  3-[(azetidine-3-carboxylic  acid}-1-yl}-propoxy,  -O-CHy-
CONR®'R®,  1-(1-(3-carboxy-azetidinyl)}-1-oxo-2-ethoxy, 3-carbamoyl-propoxy,
3-(C,.s-alkylcarbamoylipropoxy, 3-{2-hydroxyethylcarbamoyljpropoxy, -OCH-:-
CH(OH)-CH-NR>'R* | 3-[(azetidine-3-carboxylic acid)-1-yl}-2-hydroxypropoxy, 2-
hydroxy-3-{(pyrrolidine-3-carboxylic  acid)-1-yl]-propoxy, or  2-hydroxy-3-
[(pyrrolidine-2-carboxylic acid)-1-yli-propoxy, wherein R*' represents hydrogen,
methyl, 2-hydroxyethyl, 2-hydroxy-1-hydroxymethyi-ethyl, 2-aminoethyl, or 2-
carboxyethyl, R* represents hydrogen, and wherein m is as defined in
embodiment i) above.



-CHr(CH2)k-NHSO2R33, -(CH2)nCH(OH)-CHrNHSO2R33,
-OCH2-(CH2)m- NHSO2R33, -OCH2-CH(OH)-CH2-NHSO2R33,
-CH2-(CH2)k-NHCOR34, -(CH2)nCH(OH)-CH2-NHCOR34,
-OCH2-(CH2)m,-NHCOR34, or -OCH2-CH(OH)- CH2-NHCOR34 and
wherein k, m, n, R33 and R34 are as_in embodiment i) above. xix) A
particularly preferred embodiment r %tes to thiophene derivatives
xviigcaoative tordingr arefefrechbothiodnmeri) wf tii)inwédrein RBigsd®Rthiophene

dewegﬁ%éer},tc&?m; faréﬂg@ﬁ@b@%mb%&ﬁ«ﬂé%@yqi'@o%m.?r\ﬁr@%mwee&egnms

xx) Another particularly preferred embodiment relates to, thiophe
CHek RS RSEs g 1o A B SN ABOURAN t6 2r), wAIEHEHG e
NH@prSENts methyk; &egwﬁ(mamsamw@@ﬁf&x.) Spedifid;HiiphemHCOR™,

-(C EYEHK OR34 or -OCH,-CH(OH)-
met enyD-I5( g{lme yI -4,5,6, /-tetrahydro-
C%é\h'z‘éla%.oaﬁsrwwﬁiﬁr%pvm- a@S[B(z RIRSX-BTRBRgmENt §) above.
5- dlmethyl phenyl] 1-(3,5, 5-trimethyl-4,5, 6, 7-

trah (FO[C th 0

L-propan-i-one
Xix [/% oro )85 Pﬁydro%gp#opoxys Jelales Soxt)c/)p hécr)\ ﬁefeig gegvat:ves

acerrdingyloaBy Bnaef Apbesineenis[dltrioptidn WhaesoBaranare, represent

medrif: Griyshder BRRX KD Scginethylophemdinkrédsa, Briimethyl-4,5,6,7-
tetrahyd ro-benzo[c]thiophen-1-yl)-propan-1-one, 3-[4-((S)-2, 3-dihyd

roxy-propoxy)-3,5-dimethyl-phenyl]-1-(3,5, 5-trimethyl-
xx ¥ SneiTee traniidutatie nrefeltisio prrah dtiyeptormatéorie, IBJaRERY-2ierivatives

acg’oﬂﬂlwg f@@ﬁ?@ﬂ@’% Smpimeig- qhﬁnﬁfﬂ()l (FreremtEMetiybsents methyl,

tetrahydro-benzo|c]thiophen-1-yl)-propan-1-one,
ethylrAom AFdR9PEIPYthoxy-propoxy)-3. 5-dimethyl-phenyl]-1-(3, 5, 5-
trimethyl-4,5,6, 7-tetrahydro-benzo[c]thiophen-I| yI) propan -1 -one,

xxﬁé tri methmgp%g%gf%%tra ?/%go %%zd?)r%r%om% llgi)e (?;m 1-one, WO
200@‘1@66@1@@3/%2@@106@@5‘3’1 ~‘frimetnyi—4 5 8,7-tetrahydro-
beRA4dRHysiieKy 13ymetaplamingnrropoxy)-3,5-dimethyi-phenyl]-1-(3,5,5-
3-[4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenyil-1-(3,5,5-trimethyi-4 5,6,7-
tetrahydro-benzojclthiophen-1-yl)-propan-1-one,
3-[3-chioro-4-((8)-2,3-dihydroxy-propoxy)-5-methoxy-phenyl}-1-(3,5,5-
trimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-propan-1-cne,
3-[4-(3-hydroxy-propoxy}-3,5-dimethyi-phenyl}-1-(3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzoiclthiophen-1-yl}-propan-1-one,
3-[4-{(8})-2, 3-dihydroxy-propoxy)-3,5-dimethyi-phenyil-1-(3,5 5-trimethyl-
45,6, 7-tetrahydro-benzo[clthiophen-1-yl}-propan-1-one,
3-14-((R)-2,3-dihydroxy-propoxy)-3,5-dimethyi-phenyl}-1-(3,5,5-trimethy!-
45,6, 7-tetrahydro-benzofclthiophen-1-yl)-propan-1-one,
3-[4-(2-hydroxy-3-methoxy-propoxy}-3,5-dimethyi-phenyl}-1-(3,5,5-
trimethyl-4 5,6,7-tetrahydro-benzofcithiophen-1-yl}-propan-t-one,
3-[4-(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyli-1-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzo[clthiophen-1-yl}-propan-1-one,
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trimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-propan-1-one,
WOUEjEHroxy-3-(2-hydroxy-ethylamino)-propoxy]-3,5-dime#A/prstghses4s

(3,5,5-trimethy!-4,5,6,7-tetrahydro-benzg[c]thiophen-I-yl)-propan-1-one, 5

3-{4-[2-hydroxy-3-(2-hydroxy-1-hydroxymethyl-ethylamino)-propoxy]-3,5-

di methyl-phenyl}-1-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzol[c]thiophen-I

-yl)- Y d 5-gi -phenvil-1- -

ox g?ﬁ@@%&??gm?g ﬁ)ﬁﬂe%%}?s_ﬁ»damethyi phenyl}-1-(3,5,5
trimg ,5‘-1% #y&t@!é{#%%ﬂ%@ RO AIYbHRIRRSM IpPHBan-1-one,

10 3—{4—{2-hydmxyns-(2~_hydroxy-ethytamino)-prog xy ~3,5~dimethy§-f)henyl}-1-
3-%—[3-(2-am|no-ethylamlno)-z-hydrox -propoxy}-3,5-dimethyl-phenyl}-1
(B EMHBth2S B iplalsRRraeALdlbimIsReh-1yRRRsHah-A08ne,

3'(3ﬁ?@-gfﬁ?ﬁﬂﬁk§:ﬁ3(2wy§r&y5‘i Irimsiirledng-SHy gAY AR opoxy}-3,5-
. benzo c]é |ophen-I-y!)-propy%—&henoxg-z-hydroxy-propylammp)-proplonlc
dirgeify rRBeRy B-dittemy B e -4S So/ setiabysirbs iz leliniRws- 1rs!)-

préysazolcdiuophen-1-yi)-propyl]-phenoxy}-2-hydroxy-propyl)-azetidine-3-car
boxylic aci

o oL R B BRI B RYSe eRr Ry imeshy koheny -1

(3,EL@W%?&@E,@H&%Y%EM@HB[@ﬁh%bﬂe)ﬂ)'ip Fopa@D®.0ne,
3-[4-(2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimethyl-4,5,6,7
20 tétrithy o SRS IABRUAALAY e paR - RERROXY -3, 5-dimethyl-phenyl}-1-
3,8 B thmipra28y o AJRRSoMED 4=, 0"
( trimeth I-4g 6,%tr§ﬁ%§@ﬁ?§ﬁen-l-yl gﬁ%’ggﬁﬁuﬁg%
33 GBI USRS 2y @im@%@tﬁﬁ-zﬁgﬂ%mr
beﬂ&_‘@i{@}m]@WOW@WB}&@@)@}WM%ﬁaﬁ%@ﬁ%h}é‘?—@r@ﬁ@?ﬁ&%ﬁd,
thiophen- 25 1 -yl)-propan-1 -one, 3-{54- 3-(2-ami no-ethylami no)-2-hyd
roxy-BropGTARR Y FE-530 o35, b-trimethyl-4,5,6 7 -tetrahydro-

bepReMithibtBeno1 Betrdsirpiav zetekpinpabendnd-pr [
e.-l -OE]%, %-{2-ch%ﬁ@hoxy-4%xm : 51%?3:1%&@13‘:14?-69 Saxbxylio

aCiftetrahydro
benzp{Gibinfea-1(H)-RORily BRI bRy B MR R AREYIP ORI B
Ry - SN B2 IR 808 HBAURRE Py
benzpieji{ioppemdyybrasory|}pbanmeth ik ayy-prop v Fazenging:3.626,7-
tetkr)%gg?o-b@nzo[c]thiophen»1 -yl}-propan-1-one,
3-f4-(3-amino-2-hydroxy-propoxy)-3-chloro-8-methoxy-phenyll-1-(3,5,5-
trimethy!-4,5,6, 7-tetrahydro-benzo{clthiophen-1-yl)-propan-1-one,
3-{3-chloro-4-[2-hydroxy-3-(2-hydroxy-1-hydroxymethyt-ethylamino)-
propoxyl-5-methoxy-phenyil-1-(3,5,5-trimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-
1-yl}-propan-1-one,
3-{4-13-(2-amino-ethylamino)-2-hydroxy-propoxyl}-3-chioro-5-methoxy-
phenyl}-1-(3,5,5-trimethyl-4,5,6,7 -tetrahydro-benzoclthiophen-1-yl)-propan-1-one,
3-(3-{2-chloro-6-methoxy-4-[3-0x0-3-~(3,5,5-irimethy!-4,5,8,7-tetrahydro-
benzolclthiophen-1-yl}-propyll-phenoxy}-2-hydroxy-propylaminc)-propionic acid,
1-(3-{2-chloro-8-methoxy-4-{3-0x0-3-(3,5,5-trimethy!-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-azetidine-3-carboxylic
acid,
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acid, WO 2006/100631 PCTI02006/050845 18

W{f]@é}%/ﬁ%pyl -5,5-dimethyf-4,5,6, 7-tetrahydro-benzo[c]thiophep~l s)sgzldkosss
ydroxy-3, 5

dimethyl-phenyl)-propenone,
1-(3-ethyl-5,5-dimethyl-4,5,6,7- tetrahyd}g -benzo[c]thiophen-1-yl)-3-(4-
hydroxy-3,5-dimethyl-phenyl)-propan-1-one, 5

1-(3-ethyl-5,5-dimethyf-4,5,6,7-tetrahydro-benzo|c]thiophen-I-yl)-3-[4 g
hydréR)-ethooiig-5. éﬁﬁ%&ﬁﬁ}%ﬁ@ﬁfﬁhﬁ%@enm{c}tmOphen' -yl)-3-(4-

hyh‘,@k?l@)éfégﬁﬁgtmlaﬁ%ﬁsﬁ)%kﬂ%mI'O benzo[c]thiophen-1-yl)-3-[4-(2-
hydroxy- prop -3,5- |meth enyl}-propan-1-on
1- (3 éth%raém mﬁt% W@%&M%@ﬁ@ﬁ&hw -3-pi@-(4-

EOBVARHRRRYM s Rerrdine esyh-propan-1-one,
3 [4 (S)-2,3- lgdroxy propoxg -3,5-dimethyl- phenyl] -1 -(3-ethyl-5,5

dlmeﬁ‘r@&%%i RVHRGIRY oo l-1H HaslsHRiePheRa! -y1)-3-4-(2-

BysleaxyYeRiOPEKKhI gml ahsnyl] 1-(3-ethyl-5,5-
dlme hyf -4 g’,/gj,?}ﬁgr}ahydr% Eenzg[é: thélj;ﬂphen 1-yl)-propan-1-one, 15

1- (3 ety b A Ao HRNBE M S RERIBRRICRNS Y Y- 14-(2-

BrapBRYICXG-RIPRENY): rﬁsﬁi hykhengipropan-1 -one,
3 [4 2- dlmeth lamfno-ethoXxy)-3 5 dlmethy henyl]-1-(3-ethyl-5,5-dimeth

14,5,6; ity Ve HERSN thREnETRIg RS RRIERAihiophen-1-y1)-3-{4-(3-
hfd&é@?{ﬁ@&%“s Z-gvrislifinphyheibsrep=enyfel-(3-ethyl-5,5-dimethyl

-tetrahydro-benzo c]thlophen 1-yi)-pro
e o RIE e A e L e e
d;w&ww4%@W@Pb&ﬁ%f@%ﬁ@@f@ﬁ%@ﬁeﬁmﬁrwﬂ =Rrepan-1-one,

1-(3-ethyl-5 b-dimethyl-4,5,6, 7-tetrahydro-b hiophen-1-y{)-3-{4-[2
R DU L ARINAS B i el e i v

dirfABghyR2 5 6, 7-tetrahydro-benzo[clthiophen-1-yl)-propan-1-one,
1-(3- ethgz 5- dlmethyf -4.5,6,7-tetrahydro-benzolc]thiophen-1- yI) -3-{4-[2-

hydro&}ff ﬂréx@ﬁgﬂjﬁ’ﬁr@m%?%ﬁﬁ%@?@@ dirBagi-(2-

hw}%&yg'}s—%@ﬂ%k?—ﬁﬂﬁmxy) -3,5-dimethyl-phenyl}-propan-1-one,
3-[4-(2-dimethylamino-ethoxy)-3,5-dimethyl-phenyl]-1-(3-ethyl-5,5-dimethy!-
4,5,6,7-tetrahydro-benzo[c)thiophen-1-yli-propan-1-one,
3-[8,5-dimethyl-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-1-(3-ethyl-5,5-dimethyi-
4,5,8,7-tetrahydro-benzofclthiophen-1-yl)-propan-1-one,
1-(3-ethy!-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl}-3-[4-(2-
hydroxy-3-isopropylamino-propoxy)-3,5-dimethyl-phenyl}-propan-1-one,
| 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofcithiophen- 1-yi}-3-{4-[2-
hydroxy-3-(2-hydroxy-ethylamino)-propoxy}-3,5-dimethyl-phenyl}-propan-1-one,
1-{3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzofclthiophen-1-yl)-3-{4-[2-
hydroxy-3-(2-hydroxy-1-hydroxymethyl-ethylamino)-propoxy]-3,5-dimethyl-phenyl}-
propan-1-one,
3-{4-[3-(3-ethoxy-propylamino)-2-hydroxy-propoxy]-3,5-dimethyl-phenyl}-1-
(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[cithiophen-1-yl}-propan-1-one,
3-{4-[3-(2-amino-ethyilamino)-2-hydroxy-propoxyl-3,5-dimethyl-phenyl}-1-(3-
ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzofclihiophen-1-yl)-propan-1-one,
3~(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-{etrahydro-benzo[cjthiophen-1-yi)-3-
oxo-propyll-2,6-dimethyi-phenoxy}-2-hydroxy-propylamine)-propionic acid,
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3-{4-[3-(3-ethoxy-propyfamino)-2-hydroxy-propoxy]-3,5-dimethyl-phenyl}-1
WO 2006/100631 PCT/IB2006/050845
(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydrogenzo[c]thiophen-1-yf)-propan-1-o
ne, 30
3-{4-[3-(2-amino-ethylamino)-2-hydroxy-propoxy]-3,5-dimethyl-phenyl}-1-(

3 AP arminn. 2 vl 1. r . .

ethyl? ,%-(dzir%énthny?-é??g%%yztgf?aﬁi/ %I:B,ér?zh(ﬁa\migpﬁaéﬁﬁ-?/’ipggg&iﬁf z%h@
tetrahydro-benzo|clthiophen-1-yl)-propan-1-one,

3-(3-HrA3 38 AR gimethxkd Ry 8 Triglatydra-henzol clthiophen: Loy} i

o e B ey g ..67
tetsafydncPe0asialive e B JUOPEIE 84,19

3-[4- DA Aimet-phel AR HREHTE YA 4,2 60l ]

SO SR oy
4,@Egag(mahﬁar@tﬁ@wp@:m:mwrﬁemhbwomwpme,

-(3, 1 A Lr T 49 DRER- R Y 18, -

e s B Ed 1% 07
teﬁ?ﬁ‘ﬁ?ﬂ&?&ﬁ?&ﬁ%%ﬁ@[&ﬂm’%ﬁmfy%pﬂ:ﬁ)an-1-one,

3'[4'92[&@_‘Wfé%ﬁ&e’ir@{?‘ﬁl@}ézaﬂﬁ@@%@'e?%l'ﬁ(%@%%@%%%yf-

tetrahydro-benzo[c]thiophen-1-yl)-propan-
4. 354 (teEpipaRMeRIROKY NS EhammEtHysRRAR 11@sethyl-5,5-dimethyl-

L R e SRRk Besy s 1o
W@é%ﬁiﬂﬁﬁn%ﬁé%&@%@“@ﬁ%ﬂ@%ﬁyﬂrpmﬁfmme,
o A T B
hyg¥(33%1ﬁ§hy§mmme@%w%:%#:@@mmréwmﬂmphbmeyn-3-{4-[2-(
o e ARl ghen ) 42
nydipgkel -hydroxymethyi-ethylamino)-ethoxy]-3,5-dimethyi-phenylf-propan-1-one,
df@%ﬁl{éﬁaﬁwﬁﬁ:ﬁ%@yﬂ@sm TLv{srasanars 5emaethyl-4,5,6,
ng%%m%m%ﬁ% 3 5-dﬁ‘é?ﬂ@‘[%%ﬂﬁ%ﬁ%’%ﬂ‘y’fig:%igﬁms%ﬁ%‘: 58T
tetﬂ%‘)@@f@ﬁﬁﬁ%‘?ﬁtﬁ%%[b] RYOpRERAENYH-Bshan-1-one,
3-[4-(3-ethylamino-propoxy)-3,5-dimethyl-phenyf]-1-(3-ethyl-5,5-dimethyl-
4,5,6,7-tetrahydro-benzofcjthiophen-1-yl)-propan-1-one,
1-(3-ethyt-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl}-3-[4-(3-
isopropylaminc-propoxy)-3,5-dimethyl-phenyll-propan-1-one,
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-{4-[3-{2-
hydroxy-ethylamino)-propoxy]-3,5-dimethyl-phenyl}-propan-1-one,
1-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzofcithiophen-1-y)-3-{4-[3-(2-
hydroxy-1-hydroxymethyi-ethylamino)-propoxy}-3,5-dimethyl-phenyl}-propan-1-one
and
3-{4-[3-(2-amino-ethylamino)-propoxyl-3,5-dimethyi-phenyl}-1-(3-ethyl-5,5-
dimethyl-4,5,6,7-tetrahydro-benzo|cjthiophen-1-yl)-nropan-1-one.

xXii) Specific preferred thiophene derivatives according to Formula (1) are further:
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1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-3-[4-(3-

wo S8R RRdgMino-propoxy)-3,5-dimethyl-phenyl]-propan-1-one,p 23 /182606/050845
1-(3-ethy|-5,5-dimethyl-4,5,6,7-tetrahy?|é -benzo[c]thiophen-1-yl)-3-{4-[3-(

2 hydroxy-ethyfamino)-propoxy]-3,5-difiethyl-phenyl}-propan-1-one,
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c}thiophen-1-yl)-3-{4-[3-(

ﬁ;/dr&zﬁ{ﬁ%r%ﬁ&mﬁf&hﬁépﬁﬂ&eﬁ@wﬁ“@@Mﬁh&ﬂ%ﬁ‘éﬁ&r}yﬁrop

@Mgoﬂﬁﬁlaf@m }-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
[3 (2-amino- ethylamlno) pyrogoxy] 3y5 dlm)éthy gh%nﬁf% -(3- gthyl -

=4 ,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-propan-1-one. xxii)

Speq&ju@;p efprregishipplagna-dosivalivies; aBoekding #o Slefnidanahars)-
further: WO 2006/100631 PCT/IB2006/050845 20
[ - fopapiaap b SR DY SOs EittY SRR K 2o Tt kBRI 2 - hydroxy-
adé&,gnqﬁ)@adiazol -3-yl]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
acetam

Nw@(@{ﬁi{@(‘é IR, 8, 6 Rl MR OrO T RiGIEN AR T-4 1} 5.4]oxadiazol-
3- H}%%ﬁm@t %@%V&&ﬁ&%}@%?&ﬂx@tm} 2-Rydrexy-prepyhanmid:;
oxy- acetamid
N-(3}u{g! é%%m?émg}r%@ RSy ROBRIM PRI IANYFI%2 4]0
befadipg@iophen-1-yh-propyll-phenoxy}-2-hydroxy-propyl}-2- -hydroxy-acetamide;
3- yl} 2-ethyl-6- methyl phenoxy}-2-hydroxy-propyl)-3- h drox ion
amidB-{ f@zq@g PR AR5 S50 SR S0 6 7 SR
beg)r&o hlopheﬁ 1 ;14 ropyl ph%noxy} §§ydrdoxy propyl) lfzh%daoxy—acetatmede
enzoclt hiop en ropyl]-phen roxy-pro roxy-ace
gl S R LR AR AL S R
bébﬁzo c}thsgphehn ?—31/1) l;))ropyl %)henoxy} ~2- hydiloxy propyi}lzzhydroxy~acetamide
enzo|c]thiophen-1-yl)-propy enoxy ro roxy-acet
i NS P For s e S SR (e RO
beﬁﬁd@i}t@m&ﬂ@ﬁ -1-yi-[1,2 4]oxadiazol-3-yl}- phenoxy} 2-hydroxy-propyl)-2-hydroxy-
benzq Athlophen -1-y1)-propyl]-phenoxy}-2-hydroxy-propyl)-2-hydroxy-ace

aGEHAGE15 N-(3-{2-ethyl-6-methyl-4-[5-(3,5,5-trimethyl-4.5,6, 7-tetrahydro
benZQ[@Mﬂgﬂ@ﬂd{m&r@rM@@@M@ﬂr@%f&nsmm}é}mmmu-mrgilqs&){z

droxy- acet
R AR S e KRBT RYB e thiophen-1-yl)-3-[4-(2
3-[4-(2,3-dihydroxy-propoxy}-3-ethyl-5-methyl-phenyi]-1-(3-ethy!-5,5-

dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl}-propan-1-one;
3-[4-(2,3-dihydroxy-propoxy}-3,5-diethyi-phenyl}-1-(3-ethyi-5,5-dimethyl-
4,5,6,7-tetrahydro-benzofcithiophen-1-yl)-propan-1-one;
3-[4-(2,3-dihydroxy-propoxy)-2-methoxy-phenyl]-1-(3-ethyi-5,5-dimethyl-
4,5,6,7-tetrahydro-benzolcithiophen-1-yl)-propan-1-one;
3-[3,5-dimethyi-4-(2-methylamino-ethoxy)-phenyl}-1-(3-ethyl-5,5-dimethyl-
4,5,6,7-tetrahydro-benzoiclthiophen-1-yi)-propan-1-ong;
N-(2-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-3-
oxo-propyl}l-2,6-dimethyi-phenoxy}-ethyl)-methanesulfonamide;
N-(2-{2-ethy}-4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7 -tetrahydro-benzolcjthio-phen-
1-yi)-3-oxo-propyll-6-methyl-phenoxy}-ethyl)}-methanesulfonamide;
ethanesulfonic acid (2-{Z-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7tefrahydro-
benzo[c]thiophen-1-y!)-3-oxc-propylj-6-methyl-phenoxy}-ethyl)-amide;
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hydroxy-ethoxy)-2-methoxy-phenyl]-propan-1-one; 20
W@RZMe(R0863ihydroxy-propoxy)-3-ethyl-5-methyl-phenyl]-1-(3-ethgiriizoos /650845
dimethyl-4,5,6,7-tetrahydro-benzo[c]thigghen-1-yl)-propan-1-one;
3-[4-(2,3-dihydroxy-propoxy)-3,5-diethyl-phenyl)-1-(3-ethyl-5,5-dimethyl-
4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-propan-1-one; 3-[4-(2,3-di

hydrexyzpf 2@3@?&@1@@%' «‘é}slo(?hgmp% 2,8 @'m?é@ﬂﬁ%éro-

4,5,6,7-tetrahydro-benzo[c]thiophen- “T-yl)-propan-1-on

benzolsliiaphef-A: @Taémwmabuaﬂﬁ@quymwmm@mwmmuﬂ
4.5, 6 (el A LERE QIR RCE: diapr Q%%%roé 9r}§trﬁi]1%dro—

N-(2- 4- 3-(3-eth dlmethyl -4.5,6,7-tetr benzo([c]thiophen-1-yl)-
ibr@mﬁﬂz 6}@)@@5@@ -prRkEHER i REenmedeidyAmide; 30

m@h{gr&g[@qa&ﬂ%@ ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thin-ph
z -3-0X0- propt%/g -6-methyl-phenoxy}-ethyl)-methanesulfonamide;
etha diferfielagmd-{3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-

ez Ao SaN-hedIEERENE <) de: wo

benzo[c]thiophen-1-yl)-3-oxo-propyl]-6-methyl-pheno
meolEEIeSdERPEAB2006/050845 21 N-(2-{2,

6-d
be&ﬁcﬁﬁ%ﬁﬁ??%ﬁg ﬁgﬂﬁ%{%ﬁ% tg’iﬁgﬁ% ethy?q%gﬁ%%%g&%?%ﬁ%e%yl) 5
OxORLeRYE-BrMSIHoKYsAeaRXI sty inewriflanssiforamigelo

benzglgithiophie: ém&)r%@saH&WM@@W&RH@BH%@WX&I y?ht%phen f-yl)-3-

methanesulfonamide; N (2 -{2-ch t6 ro-4-[3-(3-ethyl5, 5-dime
ow-p_&ggﬂh%@r@me‘thyl phenoxy}-ethyl)- 2 hydroxy acetamide;

benzgleithiophes: éfb{pr%%xﬂlH&Wi@f&f@ﬁ'%ﬁeﬂ%@%&ﬁgﬂthlophen 1-yl)-3-

methanesuifonamide:

OXQ-pIORY[B2 S-SRI Y- ahsemyY sty b-tehsarRs-RraReNgmigehen-1-y)-

3- 10\p D )
. et ety L S o

1- gbﬁdvfs%asﬁrpzbmm%ﬁwrmwme&wﬁﬂm
N-(2 X3 ¢fBaetirpdadigesiv -Os0s dptanyilioDanzeld 5H98Ft?” -1-yl)-

be%zo[c}thlophen- 1-yl)-3-axo-propyl}-phenoxy}-ethyi)-2-hydroxy-acetamide;

N-{2-{2-chioro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yi)-3-oxo-propyll-6-methyl-phenoxyl-ethyl)-2-hydroxy-
acetamide;

N-{2-{2-chloro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yl)-3-oxo-propyl]-6-methoxy-phenoxy}-ethyl)-2-hydroxy-
acetamide;

N-(2-{4-[3-(3-ethy!-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-
oxo-propyl}-3-methoxy-phenoxy}-ethyl)-2-hydroxy-acetamide;

N-(2-{4-[3-(3-ethy}-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-y1}-3-
oxo-propyl}-2,8-dimethyl-phenoxyl-ethyl}-2-methylamino-acetamide;

N-(2-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-
1-yi)}-3-oxo-propyl}-6-methyl-phenoxy}-ethyl)-2-methylamino-acetamide:; |

N-(2-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-
1-yl)-3-oxo-propyl}-8-methyl-phenoxy}-ethyl)-3-methylamino-propionamide;
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oxo-propyl)-2,6-dimethyl-phen oxy}-ethyl)-3-hydroxy-propio namide; 15

wo Yestdorihyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-be pzglelifientts4s
n- 1-yi)-3-oxo-propyl]-6-methyl-phenox#]zeethyl)-z-hydroxy-acetamide;
N-(2-{2,6-diethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[c]thiophen-I

AV R e R TR R TS

bé@@@%@]{mmwmm gkk)y8=6x@xgrpmﬁ fheththy-phenoxy}-ethyl)-2-hystioxgmino-

aceta,mde N-(2-{2-chloro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
?athlophen 1-yl)-3-oxo-propyl]-6-methoxy-phenoxy}-ethyl)-2-hydrox
y aCH@EA{GIE{SZ@ -ethyl-5,5-dimethyl-4,5,6,7- tetrahydro benzo[clthiophen-1-y)-3-

----- I 5 5 |meth -tetrghydro-benzo[clthigphen-1-yl)-

o R A AR araw&%%m%g

N-(2 Mg%(?wmﬁmmﬁwéérﬁaﬁdmsmz npm;zl p[b}maem&rsd Byd)methyl-
-pro ime nox methylamino-acetamide;

4%%?{@% dz{g%’@ze?ﬁﬁj% %ﬁa f‘ﬂsﬁégaﬂt fi ‘Pﬁ/’dro benzo[c]th
i0ph€ﬂh(3qdf~{3 (3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-3-
1- y| -6- noxy}-ethyl)-2-meth amlno cetamide;

R R A DR Sy ot A AR Polcliio
phenN-{3-{4-[3-(3-ethyi-5,5-dimethy}-4,5,6,7- tetrahydro benzofcjthiophen-1-yi}-3-
1 -yl)-3-0 - 3-methylamina-propionamide

@%%)8@%6&@?}%5@6@ oL SO e,
loro- NWG@E’%QHW&TW& SefrARpdramydro-benzo[clthiophen-1-yl}-3-
ben -yI)-3-0x0 enoxy}-ethyl):-2-methyl
%&g{i éé jﬁb%zpfl?f?%?éﬁﬁ‘}ﬁ%@% %ﬁw}ammoy éce@/n)s %
methiy- @5{55‘5&@4%#{)@(B-bﬂnz{ﬂgf}tbhmdﬂeayﬂéﬁ)ﬁ?ﬁetrahydro benzo[c]thiophenw
=pro (0)'¢ nox et yI lamino-acetamide;

B et s e e S

4,5 6N—@Bt(ammgd%%z((ﬂ@thmmémmﬁmb@@&?@merahydre -benzoiclthiophen-
-( -{4-]3- 3-et 6,7- tet nzo clthio - -y|)
Rt B NIB R R e

N-{3-{2,6-diethyl-4-[3- (S‘ethyi -5,5-dimethy!-4,5,8,7-fetrahydro-
benzo[clthiophen-1-yi)-3-oxo-propyll-phenoxy}-propyl)-2-hydroxy-acetamide;

N-(3-{2-chioro-4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7 tetrahydro-
benzo[clthiophen-1-yl)-3-oxo-propyl}-6-methoxy-phenoxyl-propyh)-2-hydroxy-
acetamide;

3-[4-{3-Amino-propoxy)-2-methoxy-phenyll-1-(3-ethyl-5,5-dimethyl-4,5,8,7-
tetrahydro-benzojclthiophen-1-yl}-propan-1-one;

N-{3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[cjthiophen-1-yl}-3-oxo-

propyl}-3-methoxy-phenoxy}-propyl}-methanesulfonamide;

N-{3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7 -tetrahydro-benzofclthiophen-1-yl)-3-
oxo-propyil-3-methoxy-phenoxy}-propyl)-2-hydroxy-acetamide;

1-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzolclthiophen-1-yi)-3-[4-{2-
hydroxy-3-methylamino-propoxy}-3,5-dimethyl-phenyl}-propan-1-one;

3-[4-(3-Amino-2-hydroxy-propoxy)-3-ethyl-5-methyl-phenyl]-1-(3-ethyl-5,5-
dimethyl-4,5,6,7-tetrahydro-benzolclthiophen-1-yl)-propan-1-one;
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10

WONOBE9EY 3-ethyl-5,5-dimethyl-4,5,6, 7-tetrahydro-benzo[c]tHREPHI@300§H) 58845
- oxo-propyl]-2,6-di methyl-phenoxy}-prapyl)-2-hydroxy-acetamide;
N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-
3 oxo-propyl]-2,6-dimethyl-phenoxy}-propyl)-2- methylami no -acetamide;

N- (3NQ(SIW{@@&@WE%%{H@MW@S ZRlIIRRRS! -yD)-3-
[)-3-0x0-propyl]-6-methyl-phenoxy}- propy 2-h droxy acetamide;
OXR PR A8 DRI A S TR A R SRS AT
2' I)e;hanesulforrll}c6 ; ﬁlcli hen (3-{4-[3- Slethyi 5“&“1) dimethyl-4, ? ,6,7- tetrahydro-
yl)-3-0x0-prop methyl-phenoxy}-propyl)-2-methyiamino-acetamide;
oeX P BHRRR ww@s%mm SRRy oy ooy

anigiezo|[c]thiophen-1-yl)-3-0xo-propyl)-phenoxy}- propyl) -2-hydroxy-acetami
de; 20 N- -(3-{2-chloro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benz‘aﬁmﬁﬁﬁﬁﬁﬁaﬁiﬁ) 3- @ﬂfiprodﬁ]{é et W%ﬁdﬁéﬂ%fﬁ%ﬁ)@@}%%r&hw G-

beﬁto?@]@ﬁﬁ@ﬁﬁﬂ@n -1-y1)-3-0x0-propyl}-2,6-dimethyl-phenoxy}-2-hydrox i
4-(3-Amino-propoxy)-2-methoxy- phenyl] -1- eé gthyl 5 g}dlmgthyl Xg %”

ami rahydro-benzo[c]thiophen-1-yl)-propan-1-one; 25

N-(31{4¢E3{BeaHpylH]a- (B%E}%eﬁsﬁéﬁwwg 9 ﬁ@&l@f@&?@%ﬁﬁdwi}rﬁophem
X0 propyl]-3- methox%/aphenoxy -pro mmethanesu Ifo nam ide;

13- oX g oAl I RRRACXK o2 My cRERB bR BB R ice:
3- oxgriaRylifMetaeNy - Wﬂwpmwj?ﬁéﬁ [BX5-aREAINYAR;5L6 7-tetrahydro-

eg% 5,5-dimethyl-4,5,6,7-tetrahyd ro-benzo c]thlophen -1-yl)- -3- [4- -

AR ok K6 BRSSP SABRE e -amice:

m&iﬁéﬁ@s@%ﬂﬂn’z hydfOéMr@fOIOOXY)(@-@k[EL@@ﬁ?&ﬁ@@ﬂﬁﬂtﬂigﬂ&%@%@rahwro~
dimethyl-4,5,6,7-tetrahydro- benzg[gz?ophen -1- ¥ Propan -1-one; WO

b%@gﬂ BT B3 6BRY - Zrethyl-6-methyl-phenoxy}-2-hydroxy-propyt)-

arNd@:-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-

3- 0X0-pIo 6- dlmeth I-phenoxy}-2-hydro yl)-methanesu
Ifong\ @éﬂgﬁsuﬁ%ﬁiﬁ -athyl-5, wdsmcﬁyu-:g § gtetrahydro-

bef@HdBnSmibyl-6 3y diracthrdihb-G-tatadBenoxy}-2-hydroxy dpropyi)-
m%ﬂ%%gwgﬁgﬁp -1-yl)-3-oxo-propyl]-2,6-dimethyl-phenoxy}-2-hydroxy-pro
N-(3-{2-chloro-4-[3-(3-ethyl-B,5-dimethyl-4,5,6,7-tetrahydro-
benzofclthiophen-1-yl}-3-oxo-propyll-6-methoxy-phenoxy}-2-hydroxy-propyi)-
methanesulfonamide;
N-(3-{4-[3-(3-ethy}-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yi)-3-
axo-propyi}-3-methoxy-phenoxy}-2-hydroxy-propyl)-methanesulfonamide;
(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7 -tetrahydro-benzo[clthiophen-1-yi)-3-
oxo-propyl}-2,6-dimethyl-phenoxy}-2-hydroxy-propylamino)-acetic acid methyl ester;
3-(3-{4-[3-{3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzofclthiophen-1-y)-3-
oxo-propyl}-2,6-dimethyi-phenoxy}-2-hydroxy-propylamino)-propionic  acid  methyi
ester;
1-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[cjthiophen-1-yi)-3-
oxo-propyil-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-azetidine-3-carboxylic acid
methyl ester;
(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzofcjthiophen-1-yl)-3-
oxo-propyl}-2,6-dimethyl-phenoxy}-2-hydroxy-propylaminc)-acetic acid ethy! ester;
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methanesulfamic acid (3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-

wPaiséakalibiophen-1-yi)-3-oxo-propyl]-2,6-dimethyl-phenoxy}-2-fydeessaisus4s
pyl)- amide;

N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-%ld,'S,6,7-tetrahydro-benzo[c]thiophe
n- 10

LY 3 R L ey e 2 A R SR SRS AERSRR 1)

oS! i Rettiyyohondivyp iyvtifoRyZ destahadioo)-propionic  acid  ethyl
benzo[c]thiophen-1-yl)-3-oxo-propyl]-6-methyl-phenoxy}-2-hydroxy-propyl)
ide; methanesulfamic acid

(3- {4{331{%&(8)/(55f’éﬁdjﬂ&mmﬁ@@ﬁdﬁramdm-ahydro benzo[c]thzophen -1-yl)-3-
ox%r%i%fg 1% §rqe Hb"%j[ l 5y oxrg%gy pg{'&kyzd%g 'Sm”;‘;? p)éz%%%nn& -Car oxyi(g acid
etl®ybesib:(3-ethyl-5,5- dlmethyl -4,5,6,7-tetrahydro-

e L L) RGBS P2 DI ARB )
omé}jhy;bﬁ! Se/diatehydsheoxy}-2-hydroxy-propyl)-azetidine-3-carboxyiic acid;

R S D iR R RSB B RS Y P98 ety
4-%?(?3&%&%3@?&5@@@319&1%5@ sprigtahyldiariethzd pidngtiherogay!) -one;

S O R B ARe i 8. LR BN iR hen-1-y1)-3-
oX3-phdBr(BEBihétitimstibyed i 8 Pyetalydrehehzofmitraphecctayide;

2 O o e R D S R R PRUSERS)s 88 HS e hiopen-
13 @{éﬂwwﬁﬁ@wwﬂmz thmbxs#prbwzerzeﬂmphmdemade

3 ooy 2 e SR 2 BN S R pepg e
béﬂ@?m’@d@ﬁeﬂﬂw Sip 3 ometoybgyl GifetetoalyBibybenzp{oitpgh Fedmidydhy-

3-30. .
a%?(@rﬁ\lgﬁyl] 2,6- dimethyl phenoxy}-2-hydroxy-propyl)-azetidine-3-carboxyli
C amd\ﬂ(mmybbsiaﬁél -{3-ethyi-5,5-dimethyl-4,5,6,7-tetrahydro-

SO nw’h‘i?et“ R S
h@ﬂwk%emm%@%/loowl PCT/IB2006/050845 24
N-(3-{2-chloro-4-[3-(3-ethyi-5,5-dimethyl-4,5,6,7-tetrahydro-
benzofclthiophen-1-yi)-3-oxo-propyi}-6-methoxy-phenoxy}-2-hydroxy-propyl)-2-
hydroxy-acetamide;
N-(3-{4-[3~(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yi)-3-
oxo-propyl}-3-methoxy-phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide;
N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo{clthiophen-1-yl)-3-
oxo-propyil-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-methylamino-acetamide;
N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofc]thiophen-1-yl)-3-
oxo-propyli-2,6-dimethyl-phenoxy}-2-hydroxy-propyt)-3-methylamino-propionamide;
N-{3-{2-ethyl-4-[3-(3-ethy}-5,5-dimethyi-4,5,8,7-tetrahydro-benzojclthiophen-
1-y1)-3-oxo-propyl}-6-methyl-phenoxy}-2-hydroxy-propyl}-2-methylamino-acetamide;
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3-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c}thiophen-1-yl)-
WORBKAPRHDyI)-2,6-dimethyl-phenoxy}-2-hydroxy-propylaminoPBFIBRAGIZ 56845

acid ethyl ester; 25

1-(3-(4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-

3-5

0X0-prapyiR-athgimgiyb-RIRNIoR \5-drhdrg s B @Y i zatising -Seeaidierviophen-

|d ethyl es
R UEETH heﬁﬁ%"‘w%&W%}e%%ﬂfm%%&zé[mwﬁaﬁ@w
pr8pionamide; dimethvioh v i .y
0XO0-propyl]-2,6- | enoxy}-2-hydroxy-propyl)-azetidine-3- car oxyli
c am%[ %é%tﬂ&ff %tﬁoe(fﬁ)ﬂm%'/ ?’é’ﬂ?ﬁ%ﬁ‘ré Zoteitaivrsh
behwlﬁ’f%ﬁﬂfe’d! 310yi) -3-oxo0-propyl}- phenoxy} -2-hydroxy- progyl )-2- methylamsno
a %2 h&/droxy -3-(2-hydroxy-ethylamino)-propoxy]-5-methyl-phenyl}-propan-

N-(31“{54{33{(23c¢i¥byda5¢€{31m@hw%%ﬁiﬁri@ﬂ‘@ﬁﬂyﬂﬂ?ﬁ?ﬁ%ﬁﬁﬁi%ﬂ@hen-l-yl)-

R TP L R e LM
bemidéc]|th ioph

m%?%ﬂ“ﬁ%ﬁ%;@% % : lOp efr:] 2-hydroxy-pro %2 hydroxy-aceta
mid @é %%P&% {%é((% gt §%3ﬂiﬁ1, ﬁ‘y'g raM4franydro

bebeoieititibenen- ﬂﬂyﬁ-ax@@rommﬁ -ARNPKphertdCRYNRERBYY)-BropgRB-

méwaeﬁ%d&o%o h to ro-4-[3- (3-ethyl-5, 5-dimethyl-4, 5, 6,7-tet
benzsst[@*{@nh&mw sse@atkm@)‘ﬂkﬁmmﬁwm@@%mxy propyl)

ber%?i% %e%ag (ﬁ? 'ggé Npr xlgre%h%)LB S”hgk >!y? g ?}ydroxy -propyl)-2-

m@ﬁy@i@]ﬂb@m@a@d&) 3-oxo-propyl]-6-methoxy-phenoxy}-2-hydroxy-prop
yh)-2<

X S ey e R IR AHRR ) 5
of}—(pfﬁpy?} -3-methoxy- phenexy} 2-hydroxy-propyl)-2- methy;ioa;nzncgee:g?nt%rgide
N-(s- '- %‘3@1@ *o@ﬁ ?ﬁﬁ%@%@?%ﬁﬁ%@&%ﬁ@mw% 1-yl)-3-

ommcaﬂbwmmpﬂwimmhyﬁmwmwwaéﬁiymﬁtﬁwmwonamtde

N T SR ARIRB- & SRl AR R ety
4 aﬁmaﬁwaeﬂtﬁdmm}h&lamhﬂmw%ﬂmwm%mnpyl) -3-methylam i

i VA A B e L
propyl}-2,6-dimethyl-phenvl}- propicnam;de
3-{4-[3-{G-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofcithiophen-1-yi)-3-oxo-
propyl}-2,6-dimethyl-phenyl}-N-(2-hydroxy-ethyl)-propionamide;
3-{4-[3-(3-ethy}-5,5-dimethyi-4,5,6,7-tetrahydro-benzo{c]thiophen-1-yh)-3-oxo-
propyil-2,6-dimethyi-phenyl}-N-(3-hydroxy-propyl)-propicnamide;
3-{4-[3-(3-ethyl-5,5-dimethy}-4,5,6,7-tetrahydro-benzofcithiophen-1-yl)-3-oxo-
propyl]-2,6-dimethyl-phenyl}-N-(2-hydroxy-1-hydroxymethyl-ethyl)-propionamide;
(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yh-3-
oxo-propyl}-2,6-dimethyl-phenyl}-propionylamino}-acetic acid methy! ester;
3-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5.8,7-tetrahydro-benzo[clthiophen-1-yl)-3-
oxo-propyl}-2,6-dimethyl-phenyl}-propionylamino)-propicnic acid methyi ester;
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1-yi)-3-oxo-propyl]-6-methyl-phenoxy}-2-hydroxy-propyl)-2-methylamino-a
wocaissmnide3WO 2006/100631 PCT/IB2006/050845 25 PCT/IB2006/850845

N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-di

methyl-4,5,6,7-tetrahydro-benzo|c]thiophen-

1-yl)-3-oxo-propyl}-6-methyl-phenoxy}-2-hydroxy-propyl)-3-methylamino-

prop@. r ﬁé&@tﬁérég's Pheiftya(E 8t SRS B o cithiophen-1-y))-3-

5,6,7- t
0xXoepuziy] IWWW*BWW]WWEWOMGWWD 2-methyl

?Omin%{%&m/ %‘fg‘%@t{ﬁ/ I%%cgn? i 4, ,6 7-tetrahydro-benzo[clihiophen-1-

yi)bé@d{c@mmﬂr@ﬂmemyﬁmmwﬁoMlﬁmmwﬂb@ﬂwmmwmﬂpropyl)

- (?rj@@Z %ﬂr}én‘?@ %ae‘%g?g?glmgﬁ?y% 4587 istrahydro-benzolcjthiophen-1-
yhedraicisiophéarieiybahenpiopyReoybtwiinbyosyvirayiybegytbpyl)

ino-propionamide; N-(3-{2-chloro-4-[3-(3-ethyl-5,5-di
prﬁi} %%W@? -tetrahydro-

benz(ﬂeﬂﬁﬂﬁibhbﬁ [B4(3-8ibybpopinahvet 5§ phetiskyidienos{cinpphen-1-

B S e El e ranionviamino)-scetigagid i cr i) o

0XO0- ﬂrd@;@}fl’&hfﬁeﬂﬂduyqi_hghé@ﬁz?ﬁgztr.ahydro benzo[clthiophen-1-yh)-3-[4-(3-
hf@?%(?ﬁ@é@% i’ﬂ 5- |rgg%ﬂ‘)%ﬁle;@],Q@ggﬁ%-)?gr%;-benzo[c]thiophen-l

-yl)- 310@@*“15&5}58%%‘0&%@16ﬁoi@f}‘ahmqwPﬁﬁp}ﬁbi@heéfﬁy')é}fﬁi'[ii-ethy[-
R ) S e LAY LPIORRTLONE1 1.5, 5.cimethyl-

4,5 6N-&%1féﬁ?cﬁr%—ﬁéwtﬁ@tﬁlU}ﬂtémlifi-ﬁ)ﬁg?ot&iram@fe'»benzo{ cjthiophen-1-yl)-3-

B e PNt Ry 2P aeatainigg, or 1D =70
3-{4-[8:(3- gtf{yvr@sammamwaétﬁaamxwwqua@pamimmm1? -yl)-3-
0)&9{%?%95 ethyl-5, § WE%WSW B?QQ( gw%%?%#ﬁ‘.op nqlci/% 3-0
X0 prﬁp@}%ﬁ@d Frethyl-Siiesimaing-fhalexyptrapydrpropreadalibiophen-1-yl)-3-
OX0- propyi} -2,6-dimethyl-phenyl}-propyl}-2-methylamino-acetamide;
N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-{etrahydro-benzofcithiophen-1-yl}-3-
oxo-propyli-2,6-dimethyl-phenyl}-propyl)-3-methylamino-propionamide;
N-(3-{2-ethyl-4-[3-(3-ethyi-5,5-dimethyl-4,5,6,7-tetrahydro-benzolclthiophen-
1-y1}-3-oxo-propyl}-6-methyl-phenyll-propyi)-2-hydroxy-acetamide;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-
1-yl}-3-oxo-propyil-6-methyl-phenyi}-propyh-3-hydroxy-propicnamide;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7 -tetrahydro-benzo[cjthiophen-
1-yl}-3-oxo-propyl}-6-methyl-phenyl}-propyl)-2-methylamino-acetamide;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-{etrahydro-benzojclthiophen-
1-yl}-3-oxo-propyl}-6-methyl-phenyl}-propyl)-3-methylamino-propionamide;
N-(2-amino-ethyl)-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo{cithiophen-1-yl)-3-oxo-propyll-benzenesulfonamide;
N-{4-{3-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzoicithiophen-1-yi)-3-
oxo-propyl}-2,6-dimethyl-phenyl}-2-hydroxy-acetamide;
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3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-I-yi)-3-0x
WOopeapeh L, 6-dimethyl-phenyl}-N-(2-hydroxy-I PCT/IB2006/050845
-hydroxymethyl-ethyl)-propionamide; 39~
(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-
oxo-propyl]-2,6-dimethyl-phenyl}-propionylamino)-acetic acid methyl ester;
3-(3-{4/B31(3rethyl: dimethyl- 5 raf - 4 j -|-v])-3
et e R e S e
[1 @sféorarim200sMiDER UPEth s 2energbesnsdasy-propyi)-2-hydroxy-
acattridd 3-(3-ethyl-5,5-dimethyt-4,5,6, 7-tetrahydro-benzo[c]thiophen-1-yl)-
3- oxo-p’ropyl]-2,6-dimethyl-phenyl}-propionytamino)-propionic acid,

3-{2-8tiRremd-de B et divbetiyielly 64 /St6tiatsidedndnzbiriroimteophen-1-
T B R i

y1)-3 ok piay B HEHbHch) NEaiytepomsofeyopiep- i R-(2-
m%ﬁ}%&%{[}ﬁ;ﬁ% -[%Téqggﬁse/wfg%]%ethyl-4,5,6,7-tetrahydro-benzo[c}thiophen-l

- y)-3-6keihspyR-cimethyi-ghafyl-sioplynliammaotaitioploan-16yl)-2-[4-(2-
hyﬁ'&f@ﬁﬂy@%ﬂé@ﬁ@ﬁﬂ;ﬁoﬁ@tﬁ ﬁgﬂ%ydro-benzo[c]thiophen-l-yl)-3-[4-(3-

hydroxy-propyl)-3;5-dimethyt-phenyl]-propan-1-one;

1-(3-tt P imethyiciiyiedrabuatsebnsiez bpjaniptenghan3-[phehid-((S)-
2 O S AP e

6, 7-tBlreh{fns-badzejefinibphastiylii .6 5 -tetrahydro-benzolclthiophen-1-yl)-3-

o e o A e ta
-y)-F BrEpropoiI SHiRienokhadyimeiiul-shepnibiyBrefigharmesyl-

. .5l -4.5.6.4- deo-henzo[c]thiophen-I-yl}-3
4’%!%%§%§§§fggénﬁeﬁﬁﬁéméﬁo zl)l)-Z-%]%‘h@I% no-acetamide; 20

N-(3 @W%ﬂiﬁf@ﬂ’w:@,@;ﬁf@ﬁﬁwwbm_&[éﬁtﬁmsi%yieﬂe-
S S e e
n : -(5,5-ethylene-4,5,6,7 -tetrahydro-benzofclthiophen-1-yl)-
[1,2,4]oxadiazol-3-yl}-2,6-dimethyl-phenoxy}-2-hydroxy-propyh-2-hydroxy-
acetamide,
3-[4-(2,3-dihydroxy-propoxy}-3,5-dimethyl-phenyl}-1-(5,5-dimethy!-3-
trifluoromethyi-4,5,6,7-tetrahydro-benzofclthiophen-1-yl)-propan-1-one;
1-(5,5-dimethyl-3-triflucromethyl-4,5 .8, 7-tetrahydro-benzolcithiophen-1-yl)-3-
[4-(2-hydroxy-3-methoxy-propoxy)-3,5-dimethyl-phenyil-propan-1-one;
1-(5,5-dimethyl-3-triflucromethyl-4,5,6, 7-tetrahydro-benzo[clthiophen-1-yl)-3-
[3-ethyl-4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-propan-1-one;
1-{5,5-dimethyl-3-triflucromethyl-4,5 6,7-tetrahydro-benzo{clthiophen-1-yl)-3-
[3-ethyl-4-(2-hydroxy-propoxy)-5-methyl-phenyl]-propan-1-one;
3-14-((5)-2,3-dihydroxy-propoxy)-3-ethyl-5-methyl-phenyl]- 1 -(5,5-dimethyl-3-
trifluosromethyi-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-propan-1-one;
3-{4-(2,3-dihydroxy-propoxy)-3-ethyl-5-methyl-phenyi]-1-(5,5-dimethyl-3-
trifluoromethyi-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-propan-1-one;
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1-yi)-3-oxo-propyl}-6-methyl-phenyl}-propyl)-2-hydroxy-acetamide;
Woil\oigﬁ-éiéﬁgzggyl-&[3-(3-ethyl-5,5-d|methyl-4,5, 6,7-tetrahydro-be};‘tzgl{}g%o6‘,05984s

1-y|)-3-oxo-propyI]-6-methyl-phenyl}-prgﬁyl)-&hydroxy-propionamide;

N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,

5,6,7-tetrahydro-benzolc]t

hiophen-
i NS AT MR BRSBTS amide:
bé@ﬁéﬁhﬁ%eﬁ@%@“&%@p%ﬁﬁ@éﬂh@%~methyi~phenoxy}—2—hydroxy-—pi’opyl)—

ahydro-benzol[c]thiophen
2- Vo6 RESIAPIAR6-methyl-phenyl}-propyl)-3-methylamino-propionamide;
30 NNZ-aming-eshylintmEdHp-atinieorc B aipr 4607 Adetaniueso-

benzo|c]thiophen-I-yl)-3-oxo-propyl]-benzenesulfonamide;
0qQZOITBITORARYY b WX ARIBR B, P hcreRRN AR XSy :propy )
3-A%8r8 }}%gigngm@;@yl-phenyl}-zhydroxy-acetamide; Wm 2006/100631

PCT/I?%O /050845 27 N-(3-{4-]5-(3-ethyl-5,5-di

methYr-B 546 Sarimetbany fEotyRErY yh5.6, 7-tetrahydro-

iazal-Burll ' L ]
bdj(ﬁm{% _1;% y%@ggﬁ _g'lﬁgmﬁéwr%eﬁw p2nyesibropy!)

2-methylaming aestam#fo-benzo[c]thiophen-1- 5

yl)-[M.ggqmqs%%@mwme@mwmﬁ%a Hesopionami
de; 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-2-(2-
banzetelkiomepRiamning)cstrrsRw]-2,6-diethyl-phenoxy}-2-hydroxy-propyl)-2-
hﬁ{&@tﬁgb@ﬁ?@@ethyM,S,6,7-tetrahydro-benzo[c]thiophen-1-y|)-2-[4-(2-
hydroxy-ethylzéphenyl_ami nol]-eth_anone; 10
1-(5 DRy LB imertime B Astiinyaroctianbreithiciricanydro-

ol s paprpd s et s g >
hygiroxy-propionamide;
o S O o
IO OME T oS RRD YR R HNC I DR PERaT H dhtepan- 1-one;
3-[4-@.Bratnyd moairpeeRexy)rrstiore v Ph e gl 7 idaaihuks-Septhvisifigophen-1 -
4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-propan-1-one;
y1)-3-0x0-propy ~2-e‘thyi-8~methyi-phenyﬁ-I\E( -hydroxy-1-hydroxymethyl-ethyl)-
propionamide;
N-(2,3-dihydroxy-propyl)-3-{4-[3-(5,5-dimethyi-3-trifluoromethyi-4,5,6,7-
tetrahydro-benzo[clthiophen-1-yl})-3-oxo-propyi]-2-ethyl-6-methyl-phenyl}-
;arop'ionamide;
(3-{4-[3-(5,5-dimethyl-3-triflucromethyi-4,5,6,7-tetrahydro-benzoic)thiophen-
1-yi)}-3-oxo-propyl]-2-ethyl-6-methyl-phenyl}-propionylamino}-acetic  acid methy!
ester;
(3-{4-[3-(5,5-dimethyl-3-trifluoromethyli-4,5,6,7-tetrahydro-benzo|cithiophen-
1-y1)-3-oxo-propyi}-2-ethyl-6-methyl-phenyl}-propionylaminoc)-acetic acid,;
1-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-benzo{clthiophen-1-yl}-3-
[3-ethyl-4-(3-hydroxy-propyl)-S-methyl-phenyl}-propan-1-one;
N-{3-{4-[3-(5,5-dimethyl-3-triflucromethyl-4,5,6,7 tetrahydro-
benzoicjthiophen-1-yI}-3-oxo-propyl]-2-ethyi-6-methyi-phenyl-propyl)-2-hydroxy-
acetamide;



N-(3-{4-[5-(5,5-ethylene-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)
[1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
20 acetamide;
3-[4-(2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5,5-dimethyl-3-
trifluoromethyl-4,5,6,7-tetrahydro-benzolc]thiophen-1-yl)-propan-1-one;

1-(5 A Iuo t 1 r thlophen 1-yl)
-3 [ (@' t%éfrg 3((% ‘e {g}éy%p?gﬁo% r%eéﬁgl mgt%? ?e[ ?/[E]rpropan 1-one;
berojcjthiophen-1-yi)-3-oxo-propyl}-2-ethyl-6- methyi phenyi} propyl)-3-hydroxy-

%E?n% ethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)

[-4-(2-hydroxy-ethoxy)-5-methyl-phenyl]-propan-1-one;
1- (515@;5némttgytf&rtrdi@ﬂﬁ@mﬂfw,!sf,iﬁﬁ?@t@ti@try@wiﬁeh@@{é]iﬁ]tﬁp@i@hem =Jiyt-

2 %s%r@ DY RIORBASARALNYI-phenyl]-propan-1-one;
3-[4-((S) dihydroxy- Propoxy )-3-ethyl-5-methyl-phenyl]-t
-(5, g—(ﬁﬁrﬁ;ﬂ«\meghgo’% -trifluoromethyl-4,5,8,7-tetrahydro-benzofclthiophen- 1-yi}-

2-[Hifhie Wﬂr Hetgiratwndieareldthiophen-1-yi)-propan-1-one;
{ 3-di ydrﬂgfy%profgxy) 3- gthyl 5-methyl-phenyl]-1-(5,5-dimethyl-3-

trlfluoromethyl -4,5,6,7-tetrahydro-benzolc]thiophen-1-yl)-propan-1-one;
In W@tﬁ&oﬁéﬁaﬁaﬂaﬁgw%m&%@%raﬁ’aceutlcal composition comprising a

N-(3-{4-[3-(5,5-dimethyl-3-triflu rometh I-4, 5,6,7-tetra
co R I T RSB e R RS RO S5 crony
-propyl) 2-hydroxy-acetamide; N- (3 {4 [3-(5,5-dimethyl-3-trif luo

in g rpetrﬁ 4 5 %gt tr(:}} dr?SSprowd oun isclosed aﬁ e or a
enzo|cC|thiophen-1- 3 oXor propyl]- BIe y -p enoxﬁ ydroxy

phqmmmx;é)st%wbmppsptm@mdmsud(at{dvg (5r5:stinasthyir8d(famment.
romethyl-4, 5,6,7-tetrahydro-
benzo[c]thiophen-l-yl)-3-oxo-propyl]-2-ethyl-6-methyl-phenoxy}-z-hydroxy

In sitbmypizemaspgamieadetamddedothe use of a compound as disclosed

abDiSrit ﬁe@é@é%ﬁmlﬁ SIreme AP & HeURRYIS the prevention or
benzo[c]thiophen-I-yl)-3-oxo-propyl]-2,6-diethyl-phenoxy}-2-hydroxy-propyl

trepgueRiRb AaReeARIIRSRIYS ISR et diRiuiR SiptioreNRistiya-af rejection
of%@n@ﬂgﬁ%ly%f@ans selected from kidney, fiver, heart and lung; graft-versus-

host diseases brought about by stem cell {ransplaniation; autoimmune
syndromes selected from rheumatoid arthritis, mulitiple sclerosis, psoriasis,
psoriatic arthritis, Crohn’s disease, and Hashimoto’'s thyroiditis, and atopic
dermatitis.

A further aspect of the disclosure relates o novel compounds of the Formula (1)



benzo[c]thiophen-1-yi)-3-o0xo-propyl}-2,6-diethyl-phenoxy}-2-hydroxy-prop
yl)-3- 15 hydroxy-propionamide;
3-[4-(2,3-dihydroxy-propylamino)-3,5-dimethyl-phenyl]-1-(5,5-dimethyl-3-
trifiuoromethyl-4,5,6,7-tetrahydro-benzolc]thiophen-1-yl)-propan-1-one;
3-{4-[3-(5,5-dimethyl-3-trifluoromettngd=4,5,6,7-tetrahydro-benzo|c]thiophen
-1 yi)-3-oxo-propyl}-2-ethyl-6-methyl-phenyl}-N-(2-hydroxy-I
-hydroxymethyl-ethyl)- 20 prgpionamide;
N-(2,3-dihydroxy-propyB= h-dimethyl-3-t(fluoromethyl-4,5,6,7-
tetrahydro-benzo[c)thiophen- p-propyl]-2-ethyl-6-methyl-phenyl}-
propionamide; (3-{4-[3-(5,5-dj trifluoromethyl-4,5,6,7-tetrahyd
ro-be nzolc]th iophe n- 25
1-yl)-3-oxo-propyl]-2-ethyl-6-methyl-phenyl}-propionylamino)-acetic acid
methyl ester; (3-{
4-[3-(5,5-dimethyl-3-trifluoromethyl-4,5/6, 7-tetrakygdro-benzo[c]thiophen-
1-y|)-3-oxo-propyI]-2-ethyI-B-7 -phenyl}-propronylamino)-acetic acid;
1-(5,5-dimethyl-3-trifluoromethygrgfr%glg-{ rahydro-benzo[c]thiophen-
[-yl)-3 30 [3-ethyl-4-(3-hydroxy-propyl)-5-methyl-phenyl]-propan-1-one;
WhRIEEB4-[3-(5,5-dimethyl-3-t(fluo romethyl-4,5,6,7-tetrahydro-
benzo[c]thiophen-1-yl)-3-oxo-propyl]-2-ethyl-6-methyl-phenyl}-propyl)-2-hy
;draxy- acetamide; 29
RNR(z04 [B-(8T5-amtiePRa irfriueiraivathy 2B 8Y6 ARstrahydro
benzo[c]thiophen-1-yl)-3-oxo-propyl]-2-ethyl-6-methyl-phenyl}-propyl)-3-hy
gd roxy- propionamide;, .
R I@(%fggﬁmﬂmigwiffabﬂﬂﬁﬁﬂﬁﬂgﬂg:'g?l?wetrahydro-benzo[c]thiophen-l-yl)
- 2-(2-methoxy-phenyiamino)-ethanone; and
-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tefrahydro-benzo[c]thiophen- |
o AR EURSR- SHE o SR, SHPEBEl ac b res o
enthrgienie provided asphaceracerdicaligsimpositen, comyirisag & chasfoenders,
diaas%q‘ggrlggﬁg %%%\ﬁga?gsq grPoh AIRkEY %‘f‘abl%s%?gé’%?é)ﬂu% ?Q&gﬁ{ates, as well as

salts and solvent complexes of such compounds, and morphological forms.

A further aspect of the disclosure reiates ic novel compounds of the Formula (i),
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In yet another aspect, there is provided a compound as disclosed above,
we8eRblRANaceutical composition as disclosed above, for usepgg @e2006/050845

medicament. In still another aspect, there is provided the use of a

compound as disclosed above for the%ﬁeparation of a pharmaceutical

composition for the prevention or treatment of diseases or disorders

selected from the group consisting of rejection of transplanted organs

selected fromMidney, liver, heart and lung; graft-versus- host diseases

selected from rfiéumatsid arthritis, myltiple scler&gis, psoriasis, psoriatic
arthritis, Crohnjs diseasq, and Hashimgto's thyrgiditis; and atopic

ates to novel compounds
of the Formula (1294 RS R6 O R7 SAR Forlula (Il) wherein R5, R6
and R7 are as defied foNormya) Oy ESERLS-CYRIgly
C1_5-alkoxy, or mgthyl; ghd configurat ers such as optically pure
enantiomersgt tures§f enantiomers s ) racemates, diastereomers,
mixtures of diastereomers, diastereomerid¥acemates, and mixtures of
diastereomeric racemates, as We'}:%?‘n'?él? (';mjj solvent complexes of
such compounds, and morphological forms.” A further aspect of the
disclosure relates to novel compounds of the Formula (111), WO

wirSHLR0EP1 RCHABRO0GEOIPBARIP RS RERARE for Formula (1) above:;

and configurational isomers such as opfically pure enantiomers, mixtures of
enantiomers such as racemates, diastereomers, mixfures of diastereomers,
diastereomeric racemates, and mixtures of diastereomeric racemates, as well as
salts and solvent complexes of such compounds, and morphological forms.

The compounds of Formula (i) and their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical compositions for enteral,
parental or topical administration. They can be adminisiered, for example, perorally,
e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically,
e.q. in the form of ointments, creams or oils.

The production of the pharmaceutical compositions can be effecied in a manner
which will be familiar 1o any person skilled in the art (see for example Mark Gibson,
Editor, Pharmaceutical Preformulation and Formulation, 1HS Health Group,
Englewood, CO, USA, 2001; Remington, The Science and Practice of Pharmacy,
20th Edition, Philadelphia College of Pharmacy and Science) by bringing the
described compounds of Formula (I} or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances, into a
galenical administration form iogether with suilable, non-toxic, inert,



A" R CH2(CH2)n-CO(nNH /R 4 '~ Formula (111) wherein A, R1, R2, R4

R5, Rs R7 and n are as defined for Formula (I) above; 5 and

configurational isomers such as optically pure enantiomers, mixtures of

enantiomers such as racemates, diastereomers, mixtures of

diastereomers, diastereomeric racemates, and mixtures of diastereomeric

racemates, as well as salts and solvent complexes of such compounds,
phaintkasstitoly geetirdelie. S he lspithormies sTatenmaland) deesiver. usual
phatiadpeagruatisalivaeseptable salts can be used as medicaments, e.g. in

the form of pharmaceutical compositions for enteral, parental or topical

administration. They can be administered, for example, perorally, e.g. in
ThengharmaseiitatscoBtes iabfeRoMRIYES, Rsaapaih delaraula (1) are
usefapstiesicl bregkiions, enilgsipastoresiispe ndenseteotatliscrdprin Hssdomed

w;tﬂ%%“@&ﬂ%ﬁ%?ﬁmﬂﬂ@@&%rﬁw e.g. in the form of injection solutions or

infusion solutions, or topically, e.g. in the form of ointments, creams or
oils. The production of the pharmaceutical compositions can be effected in
Suehndésarse 20 whichideils e asliticieth famy peesoroskilleddisting aft @estfon of

traﬁéﬁé\%@?“@%@bﬁ@&?{hgg'mn%ﬂ%c%éé% gtfﬁ rgé%%?%&bé%mea and
ormu 10N ea rou WQO emi
Sl YR R e b TG, SHBHH B b e Ta B eon

auigieywof BHaHRByanlSeidnge) b brAtRITY tﬁéthaéécnﬁédi@%p@@lﬁws,
mﬂgfrl?ﬁamwa thvesithedeplasmagguticallyrapeaptakiessaltsndd gpiandlly tbiitis,

ps&‘?%mc té%g%\flr?sg tb‘?ft!@e W%Hﬁ‘ﬁ%"% u%@'%&?me? tm o‘?dlt[% uveo-

lon fornt together with suitable, non-toxic,’in
refmﬁnﬁeem%m%%%éwb@s@ia% IRRI ST AREMAligh@siima: type |

diathesiredpustiadfectious autoimmune diseases including rheumatic fever and
post-infectious giomeruionephritis; solid cancers and tumor metastasis.

Preferably, the diseases or disorders io be prevented or treated with the
compounds of Formula (1) are selected from the group consisting of rejection of
transplantied organs selected from kidney, liver, heart and lung; grafi-versus-host
diseases brought about by stem cell transplantation, autoimmune syndromes
selected from rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis,
Crohn's disease, and Hashimoto's thyroiditis; and atopic dermatitis.

The present disclosure also relates to a method for the prevention or treatment of
a disease or disorder mentioned herein comprising administering to a patient a
pharmaceuiically active amount of a compound of Formuia ().

Furthermore, the compounds of the Formula (1) are aiso useful, in combination
with one or several immunomodulating agents, for the prevention and/or
treatment of the diseases and disorders mentioned herein. According to a
preferred embodiment of the invention, said agenis are selected from the group
consisting of immunosuppressanis, corticosteroids, NSAID’s, cylotoxic drugs,
adhesion molecule



pharmaceutical adjuvants. The pharmaceutical compositions comprising a
compound of Formula (1) are useful for the prevention and/or treatment of
diseases or disorders associated with an activated immune system. Such
diseases or disorders are selected from the group consisting of rejection
of transplanted organs such as kidnegy, liver, heart, lung, pancreas,

._.cornea, and, skin; graft-versus-host diseases brought about by stem cell
S ARG B AN e LRI e O e Hing PR G AT ane
recombipknscidgrisis redkpioratory bowel diseases such as Crohn's disease
and ulcerative colitis, psoriasis, psoriatic arthritis, thyroiditis such as
Hashimoto's thyroiditis, uveo- retinitis; atopic diseases such as rhinitis,
StiltoajUunditispbienhafishaswnese nf/ pdiscidisiistels fogpipfestols prepare a
phANEAIOE %ﬁ?ﬁé&ﬁéﬂc&ﬂﬁ%gm@%ﬁ;fs%\(ﬁ{daéﬁh;%‘)?&ﬂmﬁt%ﬁ%%mixing

giomeruionephritis; solid cancers and tumor metastasis. Preferably, the
ONgliebHYES SEWsORIERSiBie WibVas@Ginieate iNAM ANECESMPUNRES 58

Formula (1) are selected from the group consisting of rejection of

transplanted organs selected from kidney, liver, heart and lung;
Th@rﬁf@%’ﬁéd’éﬁﬁ@ﬁufcﬁs@é@é@‘ﬁ?@ﬁdﬂttﬁﬁdﬁ%f?fs?eﬁ?wPHaﬂs‘H%r&%mBﬁ () for
theAUEREPENAE Sy BEremes feteetadiam sbelpostaid ardpilimanuitie use in

sclerosis, psoriasis, psoriatic arthritis, Cro(g 's disease, and Hashimoto's .
CORBRAURIS: MHt SR RHRRRA M THE PR GGTE <8 i 3k on
anthethesioriitieopteyenionses treatdisoidarsardisdrse o hdigonder

mentioned herein comprising administering to a patient a

pharmaceutically active amount of a compound of Formula (1),
ThEurtheemods e wempsundiaafthie Porrmoulaslcare atsopmefdl onFormuta (1)

tha‘é}%@ﬁ%ﬁiﬁf@ KYa‘ﬂ}S'}é)@ﬁeo&ﬁ%%%rﬁ\é“%@"#BﬂﬂlﬁgLﬂztﬁlgs ﬁf‘tﬁnIPFé%‘?eace to &

or treatmen e diseases and disorders mentione
compeindAccbrimygioo @ préfereirenibdaimeedess tbedirre ntisn!isai@lagdatdhe

coRER SEIREHRA Srem g@%eceﬁﬂﬁmﬂ@fdmmﬁpm?%%?ﬁ ropriate and

corticosteroids, NSAID's, cytotoxic drugs, adhesion molecule
expafisitirs, cytokines, cytokine inhibitors, cytokine receptor antagonists and

The compounds of Formula (1) can be manufactured by the methods given
below, by the methods given in the Examples or by analogous methods.
Optimum reaction conditions may vary with the particular reactants or solvenis
used, but such conditions can be determined by & person skilled in the art by

routine opiimisation procedures.

Compounds of the Formuta (1) as disciosed herein can be prepared according to
the general sequence of reactions outlined below. Only a few of the synthetic

possibilities leading to compounds of Formuta () are described.
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recombinant cytokine receptors. Still a further object of the present
WOJdieHi(180682 is a process to prepare a pharmaceutical compoSRI¥IB2006/050845
comprising a compound of the Formulayg) by mixing one or more active
ingredients with inert excipients in a manner known per se. The present
disclosure also relates to the use of a compound of Formula (1) for the
preparation of a pharmaceutigal composition, optionally for use in
combination with one or sevéral immunomodulﬁgjng agents, for the
preyention and/or tredtmentQf thediseases ang disorders mentioned
rdierein. The present disclgsure dlso ré¥itestopré-driys of,a compo1und of .
Formula (B, that convert iR viygito the compoung of Forgnula (1) as/such. R
Any refererice to a c8mpounidef Formula (1) is thereforg to be unde
as referring also to the_&t@ssohding pro-drugs of Qompound

irpir€ Examples or by analogous methods. Optimum reaction conditio
may varyitiidhe particular reactants or solvents usedg it sueh
conditions can be determined by a person skilled in the art by routine
optimisation procedures. Compounds of the Formula (I) as disclosed

In hoI&dn RarebrREGRAred BRRAEIRG-101{Re GRABKI REAUSNAROFSARIRNS!) may be

outlined below. Only a few of the synthetic possibilities leading to .
PreRAipe Mt actBensuRP NRerengest iaintwe bevtrmeesipound of Structure 2 in

th%&%ﬁ%ﬁ%@fﬁ%@y@?ﬁ@%&t@&?& MREEC, Rdt, BaEVRKor, BOP-
Cl, elc. in a solvent such as THF, dioxane, DMF, DCM, acetonitrile, efc.

In case A represents -CO-CH»-CHy-, the compounds of Formula (I) may be
prepared by reacting a compound of Structure 3 with a compound of Structure 4
under Grignard conditions, preferably at temperatures below rt. The Grignard
reagent of Structure 4 is prepared according to standard methodology. The
functional groups present in the residues R’ to B* may require temporary protection
or may even be infroduced in additional steps that follow the Grignard reaction. The
Weinreb amide compound of Structure 3 is prepared by treating a compound of
Structure 1 with N,O-dimethylhydroxylamine hydrochioride in the presence of a
coupling reagent such as EDC, DCC, etc. (M. Mentzel, H. M. R. Hoffmann, N-
Methoxy N-methyl amides (Weinreb amides) in modern organic synthesis, Journal
fuer Prakiische Chemie/Chemiker-Zeitung 339 (1987), 517-524; J. Singh, N.
Satyamurthi, |. 8. Aidhen, The growing synthetic utility of Weinreb's amide, Journal
fuer Praktische Chemie (Weinheim, Germany) 342 (2000) 340-347; V. K. Khiestkin,
D. G. Mazhukin, Recent advances in the application of N,O-dialkylhydroxylamines
in organic chemisiry, Current Organic Chemistry 7 (2003), 967-993).
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S R7 S R R4 Structure 1 Formula (1) In case A represents -CONH-CH2-,
wolbs&esppqunds of the Formula (I) may be prepared by reactigygs006/050845
compound of Structure 1 with a compound of Structure 2 in 5 the
presence of an activating agent such as EDC, DCC, HOBt, BOP, PyBOP,
BOP- Cl, etc. in a solvent such as THF, dioxane, DMF, DCM, acetonitrile,
etc. In case A represents -CO-CH2-CH2-, the compounds of Formula (1)
may be prepared by reacting a gompound of Structure 3 with a compound
of Structure 4 under Gri rd cgnditions, prefgsaply at temperatures
re4is prepared according to

R4 may/require t@mpor:ér p
additteraly eps tt follow the Gri

1 with NQydimeth mey’rarrrrne*hydro"cmorlde
c%upllng reagent stch as EDC, DCC, etc. (M. Menj
Hoffmann, N- Methoxy N-methyl amides (Weinreba
organic synthesis, Journal suer Praktische Chémi

g
(19%uaké$H24; J. Singh, N. Satyamurthi, I. S. A|dherpo}l}|q@19(@wmg R
synthetic utility of Weinreb's amide, Journal fuer Praktische Chemie

(Weinheim Germany) 342 (2000) 340-347; V. K. Khlestkin, 20 D. G.
tadanses-OrhetRBRISAIRILARS of Formula (1) may be prepared

n
N,O- dlalkylhydroxylamlnes in organic chemistry, Current Organic

byctraniing 2 CHOBPIEY-95 HiRS!RG6/Miibe 31 STPBISH S STRIURE 6 in the
orBdeRce BP RBAERS: B HER3CHhpBuRdy SUHBIARI4 (1) wherein A represents

-CO-CH-CH,- may also be prepared by reacting a compound of Formula ()
wherein A represents -CO-CH=CH- (Structure 7) with hydrogen in the presence of
a catalyst such as Pd/C, PUC, PiO;, elc. in a solvent such as ethanol, methanoi,
THF, etc.

Structure 5

Formuta (1)
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R7 S AR1 RZR 3 R Structure 3 Formula (I) In case A represents

WO BHEEEH. the compounds of Formula () may be prepardtt BYB4e4 RS
a compound of Structure 5 with a com@dund of Structure 6 in the 5
presence of a base or an acid. Compounds of Formula (I) wherein A
represents -CO-CH2-CH2- may also be prepared by reacting a compound
of Formula (I) wherein &fepresents -CO-CH=CH- (Structure 7) with

hydrogen in the presg¢nc a catalyst such as rd/C, Pt/C, Pt02, etc in a
solvent such as ethanol, pl, THF, etc. 10 R" R5 R2 CHO R5 R6
R6 R3'teaRR2 RO St “I\_~.3R-7SR7S AR Ra Structure
5 Formula (I) WO 2006/10 RCT/IBZ006/050545 35 R5 R6 N7R2 R3
Compounds of the Formula preinA represents -CO-CH2-O- or
-CO-CH2-NH-

Structure 7

Compounds of the Formula () wherein A represents ~-CO-CHz-O- or -CO-CHa-NH-
may be prepared by reacting a compound of Struciure 8 with a compound of
Structure 9 in the presence or absence of a base such as K,COs;, Nas,COa, K-
tert.butoxide, NaOH, NaH, triethyiamine, DIPEA, eic. in a soivent such as acetone,
DMF, THF, 'dioxane, etc. or mixtures thereof. The compounds of Structure 8 can be
prepared by reacting a compound of Structure 5 with a brominating agent such as
phenylirimethylammoniumbromid dibromide, benzylirimethylammonium-tribromid,
triphenyiphosphine dibromide, etc. in a soivent such as DCM, chloroform, THF,
diethyl ether, methanol, ethanol, etc., or mixtures thereof.

Structure 8 Structure 9

Compounds of Structure 5 may be prepared by freating a compound of Structure 1
with Meli in a solvent such as diethyl ether, THF, dioxane, at temperatures
between -20 and 50°C. Alternatively, a compound of Structure 5 may be prepared
by reacting a compound of Structure 3 with methylmagnesium bromide.
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may be prepared by reacting a compound of Structure 8 with a compound
wOghBsBtessture 9 in the presence or absence of a base such a8RUB3806/050845

Na2CO3, K- tert.butoxide, NaOH, NaHzgttiethylamine, DIPEA, etc. in a

solvent such as acetone, DMF, THF, dioxane, etc. or mixtures thereof.

The compounds of Structure 8 can be prepared by reacting a compound

CAhBYYGHY Eo? TAUREOTHNANAG RBSNEBRHURS (1) represents a 5-thiophen-2-yl-

phenyltrimethylammoniumbromid dibromide,

[1 Betinnadiraeindameiiven-ai8rBriaa e Mh BRASsPIHAEBRKBMRE Structure 10

in SiCsHNRRPVEON SUCh A8 RCNLIGRIREOTRRAL ERE, @jﬁﬁwbetmnﬁnﬁﬁbﬁ!&ﬁbmethane,
ethanol, etc., or mixtures thereof. R5 R6 R1 O ::40H or NH2 R7gr Pt

acstic@oié difaceareticcanith Ricd abfistusigratsthigmMrepiyseinre presence

or BRANGA SPRNAMIbE BERENECldd PTG RS AMRNISBEILAS), bases (e.g.
diethyl ether, THF, dioxane, at terggjgéatur_es between -20 and 50C.

NatheiNafvaty, NabribolfeFoIsHiendaming fiblepatadivyaaypgngn salts, or

wét@m@fﬁ&mlbs%@%eéé.gi% hYRIasAESHNEAHnRdR: MR anhydride, POCs,
2006/100631 PCTAB20061050845 36 Compounds of Formula (1), wherein

P QoM 1 Telsrdan e ayesrRipndhib-grop e BoRanditie bdrivalicsate Shetion,
D PEgRatathiy feapting sngORPeYNaieh StraeiiFRdR AN @golebeUeh a9141-1443; T.

xylene, toluene, benzene, p)%idine, DMF, dichloromethane, acetic acid
i3

SurplbréadurokaidNettnanisl SleViagpiermetartibdan thelpkaBate g Ohta, T.

Mabsenesoh aprliariechas agigs)(e1ppl 20, apetic asid bk £14.). Tartar, B. P.
bases (e.g. NaH, NaOAc, Na2C03, K2CQO3, triethylamine, etc.

Déstieaikiaimarsiem @il o2 iar Fé’f%ﬁﬁé’%@n&“(éﬂ%&@%ﬁﬁcﬁoﬁd@- Oliveira,

D asafgxliciacid aphskide- P63 ShrifefA CHinmolecial e s 18187)-1450; E.
(Lit: e.g. A. R. Gangloff, J. Litvak, E. J. Shelton, D. Saperandlo V

. R.
Owahg, K: M. bmeersy RREan e &harpisinn?] (WRE).43H06-3104; B. Kaboudin K.
Navaee, Heterocycies 60 (2003), 2287-2292).

RER®.

Struciure 10

Compounds of Structure 10 may be prepared by reacting a compound of Structure
1 with a compound of Structure 11 in a solvent such as DMF, THF, etc. in the
presence or absence of one or more coupling agents such as TBTU, DCC, EDC,
HBTU, HOBt, CDI, etc. and in the presence or absence of a base such as
triethylamine, Hinig's base, NaM, KoCOs, etc. (Lit: e.g. A. Hamze, J.-F. Hernandez,
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10 Suzuki, K. lwaoka, N. Imanishi, Y. Nagakura, K. Miyta, H. Nakahara,
woNt@tessE. Mase, Chem. Pharm. Bull. 47 (1999), 120-122; RcExBoukbesos4s
A. L. Tartar, B. P. Deprez, Tetrahedro%}_ett. 42 (2001), 1495-1498; R. M.
Srivastava, F. J. S. Oliveira, D. S. Machado, R. M. Souto-Maior, Synthetic

Commun. 29 (1999), 1437-1450; E. 0. John, J. M. Shreeve, Inorganic

i 7 1Q0-, 4. 8. Kaboudi Y, . .
P TAICHI, 3L M) Lo s e B e R TSR gt the erature
citstrabene)10 R Rol R3 Compounds of Structure 10 may be prepared by
reacting a compound of Structure 1 with a compound of Structure 11 in a

solvent such as DMF, THF, etc. in the 20 presence or absence of one or
more coupling ats such as TBTU, DCC, EDC, TU, HQBt, CDl, etc.

and in the p bsence ofa b quch a ine, Hunig's
base, NaH, K2CUO$; etc. {.it: e.g. A. Hamze) ernandez, WO
2006/100631 PCT/IB2006/050845 37 P. Fultran ez, J. Org
Chem. 68 (2003) 1; and the literature citegf above H R6

R7

Structure 1 Structure 11

Compounds of Structure 11 may be prepared by reacting a compound of Structure
12 with hydroxylamine or one of its salls in a solvent such as methanol, ethanol,
pyridine, efc. in the presence or absence of a base such as Na,CQ0s, KzCOs,
triethylamine, etc. (Lit: e.g. T. Suzuki, K. lwaoka, N. Imanishi, Y. Nagakura, K.
Miyta, H. Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull. 47 (1999), 120-122; J.

- Cui, D. Crich, D. Wink, M. Lam, A. L. Rheingold, D. A. Case, W. T. Fu, Y. Zhou, M.

Rao, A. J. Olson, M. E. Johnson, Bioorg. Med. Chem. 11 (2003), 3379-3382; R.
Miller, F. Lang, Z. J. Song, D. Zewge, WO 2004/035538 (Merck & Co., Inc., USA);
B. Kaboudin, K. Navaee, Heterocycles 60 {2003), 2287-2292).

81
NC
[N
R4//

Structure 12

Depending on the nature of the functionalities present in the residues R’ to B* in
Structures 2, 4, 6, 9 and 12, these functionaiities may require temporary protection.
Appropriate protecting groups are known 1o a person skilled in the art and include
e.g. a benzyl or a trialkyisilyl group to protect an aicohol, a ketal to protect a diol,
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R7 S R3 Structure 1 Structure 11 5 Compounds of Structure 11 may be

proeﬂ%jared by reacting a compound of Structure 12 with hydr lﬂ@ 69‘5?0345
e

Ne of K& Salts in a solvent such as methanol, ethanol, pyridin
presence or absence of a base such a§$\la2C03 K2CO3, triethylamine,
etc. (Lit: e.g. T. Suzuki, K. lwaoka, N. Imanishi, Y. Nagakura, K. 10 Miyta,
H. Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull. 47 (1999), 120-122;
etq. ThakDpOiRHITy mww@e@mppmeﬁlg@@@w iestangarg m%thodology

4 2, PR S mos,
Ediina, 086538 Newcki@reo.] 895, UBAY. EXeciensilin, iolesliage Groups, Thieme
St FPW@ GRI@QQI@V@S?E%@%%%E Rlidlfed ﬁﬂtgﬁ/‘%ysgt%t%@mtmduced

pending on the nature of the functionalities present in thé residues

in naietba:twm tfmﬁJ@dmsthLreecmm copsenstedRiMekiffial dobifs 8 with a
roglp k
oJBIERIA PR BB SES 800 IR . Te
coprptastes difoftivatuttaldo protbet 8 d@nd/\/é)?zwesmitﬂ)esarecwsors are either
B r
ARSI 30 S PSRN ESIR AR ORIBETE & prsr
skpigsiastivie @fbups in Organic Synthesis, 3"5 Edition, Wiley New York,
1991; P. J. Kocienski, Protecting Groups, Thieme Stuttgart, 1994).

Alternatively, the desired residues R1toR4m éﬁ;o be mtrgdu%ed 5in
Compostegs ehdTaamsuatil, whetein & aisombedhd ol SG0OMRe B 3080Pg prepared

by'¥B&ing a carboxylic acid of Formula (lll),
RS

WO

CHa{CHy),-COOH

wherein A, R', B2, R*, R®, R®, R” and n are as defined for Formula {I) above, with
an amine HNR¥'R® in the presence of an activating agent such as EDC, DCC,
HOBt, BOP, PyBOP, BOP-CI, etc. in a solvent such as THF, dioxane, DMF, DM,
acetonitrile, etc. Compounds of Formula (1) can be prepared as described above
from compounds of Structure 2, 6, 9 or 12, wherein R® is -CHo~(CHa)-COOH.,
Gompounds of Structure 12, wherein R® is -CHy-(CH2),-COOH can be prepared
from compounds of Structure 6, wherein R® is -CHz~(CH2)n-COOH by methods well
known in the art. Compounds of Structure &, wherein R® is -CHz-(CHz),-COOH can
be prepared by well known methods e.g. via a sequence of Heck reaction foliowed
by cataiytic hydrogenation from compounds of Structure 8, wherein R® is -O-SO.-
CFs, bromo or iodo. Compounds of Structure 8, wherein R? is -0-S0,-CF3, bromo
or iodo are either known or can be prepared according to known procedures.
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15

suitable precursor of a compound of Structure 2, 4, 6, 9 and 11,
worespesiesly. The compounds of Structure 2, 4, 6, 9 and 12 arctlpgircos/03508845
precursors are either commercially av%J ble or are prepared according to

procedures known to a person skilled in the art. 10 Compounds of
Formula (1), wherein R3 is -CH2-(CH2)n-CONRS31R 32 can be prepared

o e, S R R BB SR Se Gomepug g Srucwre

1 Savdthsaefispc dosFarsriisulh) aboae, WhDH5 am dndihé, MY RSDR32t0.the an acid

BB TN ST 306, G, O AR B, e

or gaixigean sbarety of Formula (1ll) can be prepared as described above
from compounds of Strucgtgire 2, 6, 9 or 12, wherein R3 is -CH2-(CH2),
COON. Compounds 6of Structure 12, wherein R3 is -CH2-(CH2) COOH
can be prepared 20 from-gompounds of Structure 6, wherein R3 is
-CH2-(CH2), COOH by me¢ yell known in the art. Compounds of
Structure 6, wherein R3 ig CH2) COOH can be prepared by well

hydrogenation from compoun . :

CF3, bromo or iodo. Compauhds of Structure 6, wherein R3 is

-0-S02-CF3, bromo 25%f iodo ate either known or can be prepared

according to known procedures. WO 2006/100631 PCT/1B2006/050845

39 Compounds of Structur&ttiarieng B8 prepared by reacting a compound

of Structure 13 with an aqueous base such as ag. NaOH, aq. LIOH, aq.

KOH, etc. or an acid such as aq. HCI, TFA, etc. in a solvent such as
Theatempthiams, oh&itrasbira A are prepared by treating a compound of Structure

14 with a non agueous base such as NaOMe, NaOEt, KO-tert.-Bu, DBU, etc. in a
solvent such as methanol, ethanol, THF, DMF, etc. or mixiures thereof, preferably
at elevated temperaiures.

=Y R® RS
RS
. RB
s
e
0
e N\
] COOMe, COOEY, etc.
OMe, OF, etc. . S

Structure 14 Structure 13

The compounds of Structure 14 are prepared by treating a compound of Structure
15 with a 2-mercapioacetic acid ester in the presence of a base such a NaH,
NaOEtt, NaOMe, K tert.-butoxide, etc. in THF, dioxane, DMF, ethanol, methano!,
etc. or mixtures thereof. In addition, the compounds of Structure 1 may also be
prepared in a one-pot three step procedure starting from a compound of Structure
15 following the above reaction sequence.
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or mixtures thereof. RS R6 |1 COOMe, COOEt, etc. R7 S 5 Structure 13

wok gﬁgﬁ%g?unds of Structure 13 are prepared by treating a CW%Q}&}S&)MS

tructure 14 with a non aqueous base such as NaOMe, NaOEt,
KO-tert.-Bu, DBU, etc. in a solvent sucfPas methanol, ethanol, THF,
DMF, etc, or mixtures thereof, preferably 10 at elevated temperatures. R7
RsR5 1~ R5R6 S (r) Y 0)LCOOMe , COOEt, etc. OMe, OEt, etc. R7 S
Structur§ﬂ4 Structure 1geThe compounds of StructureFi4 are prepareBaby
treating a compound of Struggure 15 with a 2- mercaptocetlc a id_ester iip

following thé)bove reaction sequence. WO 2
PCTIIB2006/050845 40 R7 R6 R7 R6 Rs Rs

Structure 15

Ohe, O, et
Structure 14

The compounds of Structure 15 are prepared by reacting a compound of Structure
16 with a chlorinating agent such as oxalylchloride in a solvent such as DCM,
CHCIy, THF, efc. (Lit. e.g. R. E. Mewshaw, Richard E. Tetrahedron Letf. 30 (1989),
3753-3756; F. A Lakhvich, T. S. Khiebnikova, A. A. Akhrem, Zhurnal
Organicheskoi Khimii 25 (1989}, 2541-2549).

R'] Rs R? Rs
R® =
e
0 R Cl
O O
Structure 186 Structure 15

The compounds of Structure 18 may be prepared by acylaling a compound of
Structure 17 with an appropriaie acviating agent such as ethy or methyl formate,
methy! or ethyl acetate, methyl or ethyl propionate, chioroformate, acety! chioride,
etc. in the presence of a base such as K-terl. butylate, NaOMe, NaH, LDA, etc.ina
solvent such as THF, toluene, EtOH etc. at temperatures between 0 and 60°C. (Lit.
e.g. Ch. Kashima, S. Shibata, H. Yokoyama, T. Nishio, Joumai of Heterocyclic
Chemistry 40 (2003), 773-782; |. Yavari, Issa; M. Bayat, Tetrahedron 59 (2003},
2001-2005; J. P. Konopelski, J. Lin, P. J. Wenzel, H. Deng, G. I. Eliiott, B. S.
Gerstenberger, Organic Letters 4 (2002) 4121-4124; C. Wiles, P. Walls, S. J.
Haswell, E. Pombo-Villar, Telrahedron Letiers 43 (2002), 2845-2948; R. Faure, A.
Frideling, J.-P. Galy, I. Alkorta, J. Eiguero, Helerocycles 57 (2002) 307-316; via
iming: M. Hammadi, D. Villemin, Synthetic Communications 26 (1996) 2901-2904).
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OMe, OEt, etc Structure 15 Structure 14 The compounds of Structure 15
woamdremated by reacting a compound of Structure 16 with arddaBnesinges4s

agent such as oxalylchloride in a solveg§ such as DCM, 5 CHCI3, THF,

etc. (Lit. e.g. R. E. Mewshaw, Richard E. Tetrahedron Lett. 30 (1989),

3753-3756; F. A. Lakhvich, T. S. Khlebnikova, A. A. Akhrem, Zhurnal

Organicheskoi Khimii 25 (1989), 2541-2549). R7 R6 R7 R6 R6 R6 CI O

O Structure 16 Structure 15 10 The compounds of Structure 16 may be

prepared by acylating a g@mpound of Structugg’17 with an apgfopriate

acylating agent such as jethy, or methyl formate} methyl gr et

&te, chloroformate, acetyhchlopide, €te7in the
presence of a lase such as K-tert. butylate,OMe,NaH, LDA, etc. ina
15 solvent suchas THE/ toluene, ETOH etc. at tempegatures bpetween O
and 60t. (Lit. &4 Sk Kashima, S. Shibata, H. YokefamaT. Nishio,
Journal of Héterocyclic Chemistry 40 (2003), 7735782; 1. Yavari, Issa; M.
Bayat, Tetrahgﬁr%%SQ{éOOB), 2001-2005; J. P.é%on pel%i, J. Lin, P. J.
Wenzel, H. D i , . lliott, B. S. Gerstenbergef,U trlé%mlc Letters 4
(2002) 4121-4124; C. Wiles, P. Watts, S. J. 20 Haswell, E. Pombo-Villar,

AR TS (000 BSEUL TR SR roperes
acefaningath, Dovdtunas Byonhetic £oemsumisiations 2 6hE 996 20@152904E. Flaugh,
T. WAORRIL Q908! PE RO oMRE ThESidE3 33 (1980) 5300-5400:A.
M. Badger, M. J. Dimartino, C. K. Mirabelli, E. N. Cheeseman, J. W. Dorman, D. H.
Picker, D. A. Schwartz, Eur. Pat. Appl. EP 310321 A2 (1989); N. R. Natale, R. O.
Hutchins, Organic Preparations and Procedures International 9 (1977), 103-108; L.
M. Rice, B. 5. Sheth, J. W. Wheeler, Journal of Heterocyclic Chemistry 10 (1973)
731-735).

The compounds of Structure 1 wherein R represents an alkyl or an hydroxymethyl
group may also be prepared from a compound of Structure 1 wherein R’ represents
hydrogen by reacting the latter compound with an excess of a strong base such as
n-Bulli, tert.-Bull, LDA in a solvent such as THF, diethy! ether, etc. followed by the
appropriate alkylating agent (e.g. methyl, ethyl, propyi iodide, formaldehyde, Lit.
e.g. W.-D. Liu, C.-C. Chi, L.-F. Pai, A-T. Wu, W.-S. Chung, Journal of Organic
Chemistry, 67 (2002) 8267-9275; D. W. Knight, A. P. Nott, Tetrahedron Letters 21
(1880) 5051-5054; R. Raap, Canadian Journal of Chemistry 49 {1971) 2155-2157).
The compounds of Structure 1 wherein R’ represents  hydroxymethyl,
methoxymethyl, methoxy, hydroxycarbonyl, amino, or mono- or di-(C.s-alkyllamino
may be prepared from a compound of Structure 18 following procedures known o a
person skilied in the art (Lit. e.g. F. Wuerthner, S. Yao, T. Debaerdemaeker, R.
Wortmann, J. Am. Chem. Soc. 124 {2002) 9431-9447). A compound of Structure 18
may be prepared from a compound of Structure 1 wherein R’ represents hydrogen
e.g. by treating a compound of Structure 1 with Brz in acetic acid. (Lit. e.g. G. A.
Diaz-Quijada, N. Weinberg, S. Holdcroft, B. M. Pinto, Journal of Physical Chemistry
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O /IC O O Structure 17 Structure 16 The compounds of Structure 17 are

either commercially available or are prepared 5 according to
WOHERRYEH person skilled in the art (Lit. e.g. M. E. Flaugh, Tl%? rg\';‘vgé?{ﬁsoms

D. S. Farlow, Journal of Organic Chem#ftry 45 (1980) 5399-5400;A. M.

Badger, M. J. Dimartino, C. K. Mirabelli, E. N. Cheeseman, J. W. Dorman,

D. H. Picker, D. A. Schwartz, Eur. Pat. Appl. EP 310321 A2 (1989); N. R.
A NBtieiR2D1! 28GtiBFE, Griarivipakpdamma, ahdPegasdMeSajic, J. Blazevic, M.

o 1980k 194 BicenB 5. Sheiiu- - Wheeler, znan
M o%r%\g#bf e%e%%%%gl C%?eﬁi%%})i(?’ g%% ?31735&;& EF%e compounds of o
Ogpamitur&iepaivaiEn®R” aspreBsncednratky|/ofainalienaky RetHyi9g8fouy 15-719; F.
. ar S AWVNErEARR Ehom. Soc. 124

WREKHE? b W%%s & qd B%%‘%re'%%}}%ﬂf%’q’oh QSR N AR

represents 1 rogen acting the’latter compound with an excess

(2602048 §-B44E sticlY agagial, Yert moibkaDW. i arssraiit Sudfiaisudar K. Noda,
' ' lati t (e.g.
] B e N o &2 e,

1.-F. Pai, A.-T. Wu, W.-S. Chung, Journal of Organic Chemistry, 67
(2002) 9267-9275; D. W. Knightﬂé\. P. Nott, Tetrahedron Letters 21 20

(1980) 5051-5054; R. Raap, Canadian Journal of Chemistry 49 (1971)
2155-2157). The compoun

Structure 18 following procedures k Wn %0 a person skilled in the art (Lit.

e.g. F. Wuerthner, S. Yao, T. Debaefdemagé er,CI@.OZS Wortmann, J. Am.
Chem. Soc. 124 (2002) 9431-9442)” A~egimpound of Structure 18 may be
prepared from a compound of fucture 1 wherein R7 represents
hydrogen e.g. by treating a compougg,ef;etrgcture 1 with Br2 in acetic
acid. (Lit. e.g. G. A. Diaz-Quijada, N. Weinberg, S. Holdcroft, B. M. Pinto,
Journal of Physical Chemistry WO 2006/100631 PC /I82006/050845 42 A
106 (2002) 1266-1276; G. Karminski-Zamola, J. Dogan, M. Bajic, J.
Blazevic, M.

Examples

The following examples iliustrate the invention but do not at all limit the scope
thereof.

All temperatures are stated in degrees Gelsius. Gompounds are characterized by
'H-NMR (300MHz) or *C-NMR (75MHz) (Varian Oxford; chemical shifts are given
in ppm relative to the solvent used; multiplicities: s = singlet, d = doublet, t = tripiet;
p = pentuplet, hex = hexet, hept = heptet, m = multiplet, br = broad, coupling
constants are given in Hz); by LC-MS (Finnigan Navigator with HP 1100 Binary
Pump and DAD, column: 4.6x50 mm, Zorbax SB-AQ, 5 um, 120 A, gradient: 5-95%
acetonitrile in water, 1 min, with 0.04% ftrifluorcacetic acid, flow: 4.5 mb/min}, ir is
given in min; by TLC (TLC-plates from Merck, Silica gel 60 Fasq); Or by meliing
point. Compounds are purified by preparative HPLC (column: X-terra RP18, 50x19
mm, 5 um, gradieni: 10-95% acetonitrile in water containing 0.5 % of formic acid} or
by MPLC (Labomatic MD-80-100 pump, Linear UVIS-201 detector, column: 350x18
mm, Labogel-RP-18-5s-100, gradient: 10% methanol in water to 100% methanol).
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Malesevic, Heterocycles 38 (1994), 759-67; R. H. Mitchell, Y. Chen, J.
woZhbgee6diganic Preparations and Procedures International 28-189%he/050845
715-719; F. Wuerthner, S. Yao, T. Debagrdemaeker, R. Wortmann, J.
Am. Chem. Soc. 124 5 (2002) 9431-9447; K. Yamagata, Y. Tomioka, M.
Yamazaki, T. Matsuda, K. Noda, Chemical & Pharmaceutical Bulletin 30
(1982) 4396-401). R5 R6 1 COON Br S Structure 18 10 Examples The
following examples illustrate the invention but do not at all limit the scope
Altbepeiiidgs/Ahisarcpdratneds)are stated in degrees Celsius. Compounds
are characterized by 1H-NMR (300MHz) or 13C-NMR (75MHz) (Varian
c‘beford chemical $h %H?%?g given in ppm relative to the solvent used;
atmultiplicities: s = saigiesmweréoublet t = triplet; p = pentuplet, hex =
et hept =, heptet,,m br T broad, coupling constants are
glven in Hz); by Léeﬁg‘ﬁ?lnn, v¥gator with HP 1100 Binary 20 Pump
B@Rd DAD, column:{ beﬁ)ﬂﬂmﬂulmmxﬁ%fé@l&pmymmmwgmomum
5-95% acetonitril ter, 1. min 0.04% trifluoroacetic acid, flow:
4.5 mLimin), tR |s%g€?\)/(g‘rt?|§rr%ph% % (TLC-plates from Merck, Silica gel
BGE2A54); or by méﬁm@—p@m&@ammuwampmmmbtmmm
ELC (column: X-te Bgr:f\ RP%? é mm 5 pm, gradient: 10-95%
acetonltrlle in water containin 30 r?ormlc acid) or 25 by MPLC
By¢Labomatic MD-8051.00 pump, Linear UVIS-201 detector, column: 350x18
m, Labogel-RP- 0 ? &5]%]0% methanol in water to 100%
CQethanol) WO 208%&%@6@1{??5% #50845 43 Abbreviations (as
Cised herein) ag. agasmnylatinmadiapsighere

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

DCC dicyclohexyl carbodiimide

DCM dichloromethane

DbQ 2,3-dichioro-5,6-dicyano-p-benzoquinone

DIPEA diisopropyl-ethylamine, Hinig's base, ethyl-diisopropylamine

DMF dimethylformamide

DMSO dimethyisulfoxide

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

EA ethvl acetate

EDC N-{3-dimethylaminopropy!}-N'-ethyl-carbodiimide

eq. equivaient(s)

=t ethyl

EX. exampie

h hour{s)

HBTU O-(benzotriazol-1-yl)-N,N,N’ N*-tetramethyluronium
hexafluorophosphate

HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography

HV high vacuum conditions

LC-MS liquid chromatography — mass spectrometry

LDA lithiumdiisopropylamide
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dew@gol-l-yloxy)-tris-(dimethylamino)-phosphonium PCT/IB2006/050845

hexafluorophosphate BOP-CI bis-(2-ox0-3-oxazolidinyl)-phosphinic acid
chloride BSA bovine serum albumin 1¢*8u butyl CC column
chromatography CDI carbonyl diimidazole DBU
1,8-diazabicylo[5.4.0}undec-7-en DCC dicyclohexyl carbodiimide 15 DCM
Mgichloromethane D"D@hZ’,b-dichloro-S,6-dicyano-p-benzoquinone DIPEA
miisopropyl-ethylamipe & §1ig's base, ethyl-diisopropylamine DMF
dimethylformamide DMSO dimethylsulfoxide 20 DPPP
MR lChis- (diphenylpHBeaRiRb RSB RUicRRyPRRlRRsaRbC
NMc§3-dimethylamingprepid) e aronadedianide eq. equivalent(s) Et
ethyl 25 Ex. example h hour(s) HBTU
Oﬁc(benzotriazol-1-)%?—%‘3{{%',N'-tetramethyluronium hexafluorophosphate
pr@QBt 1 -hydroxyb é@@mmg 30 HPLC_ high performqnc_e liquid
chromatography HV high vacuum conditions LC-MS liquid )
f¥fhatography - RERZSHEZRLIMEHYXY IS RNARIRSSBRSSRERTIHE WG *afiuoro-
2006/100631 PC 1dg20044050845

it room temperature

sat. saturated

S1P sphingosine 1-phosphate

TBME tert.-Butyimethy! ether

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

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

tr retention time

Methanesulfonic acid 2,2-dimethyi-[1,3]dioxan-5-yimethy! ester

g
GRS
TNK

The title compound is prepared following the procedures given in B. Xu, A
Stephens, G. Kirschenheuter, A. F. Gresiin, X. Cheng, J. Sennelo, M. Cattaneo, M.
L. Zighetti, A. Chen, S8.-A. Kim, H. S. Kim, N. Bischofberger, G. Cook, K. A
Jacobson, J. Med. Chem. 45 (2002) 5694-5709.

Aldehyde 1
OHC

(

OH
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44 Me methyl min minute(s) MPLC medium pressure liquid

wothissmasearaphy NMO N-methyl-morpholine-N-oxide 5 OACRSEIRRRIGRs45
preparative PyBOP

benzotriazol-1-yl-oxy-tris-pyrolidino- phoéphonlum hexafluoro- phosphat rt
room temperature 10 sat. saturated SiP sphingosine 1-phosphate TBME

methyl ether TBTU 2-(1 , ) ,
3 '5%6 3@(%(?3% T msﬁﬂsﬂﬁ%@fé&%ﬁaﬁweﬁ&ﬁﬁsﬂ?fﬁéﬁ&mre%}%mi@iy available
2- é'tlﬁﬁ\uﬂﬂn@tﬁ?pph@r@@ﬂdd' Hﬁaﬁ@rﬁtﬂ@rdtgfér@?cﬁé&?@@ |&/€Trapani, A. Latrofa, M.
chromato ra %e, tlon ti 0 Meth nesulfonic_acid 2,2-di

Frafedy 1 afifieMe éa}?a - 519919 TRe 88 comgighChem. 41

1@95693@@%@9 tge memé@mg@n KeBr, Xffeﬁﬁr%f@lﬁhﬁ% @ 999) 13265-
uter, A. E, Gresii nelo attaneo .

13?@% bR A< CA RIS b AR s oHEHIERSS 200 % S0 ROR): "H NMR

(CERCIgeabs®@n &, Mey,; Zeny. 25 (ZOGH)He4ehE0Br AleBhydsl @HC 7.6 Hz, 2H),

2.32 (s, 3H), 1.28 {t, J = 7.6 Hz, 3H).

Aldehyde 2
OHC

OH

3,5-Diethyl-4-hydroxy-benzaldehyde is prepared from commercially available 2,6-
diethylaniline following literature procedures (R. Breslow, K. Groves, M. U. Mayer,
J. Am. Chem. Soc. 124 (2002) 3622-3635, and literature cited for Aldehyde 1); 'H
NMR (CDCls): 8 9.85 (s, 1H), 7.57 (s, 2H), 5.37 {s br, 1H}, 2.68 (g, J = 7.6 Hz, 4H),
1.28 {1, J = 7.6 Hz, 6H).

Aldehyde 3
OHC

ZCOOH

a) To a solution of 4-hydroxy-3,5-dimethyl-benzaldehyde (5.0 g, 33.3 mmol) in DCM
{50 mL) and pyridine (8 mL), trifluoromethanesulfonic anhydride (6 mL, 36.6 mmoi)
is slowly added at 0°C. Upon complete addition, stirring is continued for 2 h at ¢t
The reaction mixture is diluted with EA and washed three times with water. The
separated organic layer is dried over MgSQO,, filtered and evaporated. The crude
product is purified by CC on silica gel eluting with heptane:EA 4:1 {o give trifluoro-
methanesulfonic acid 4-formyl-2,6-dimethyl-phenyl ester (5.3 g) as a slightly yeliow
solid; LC-MS: fg = 1.04 min; 'H NMR (CDCh): § 9.97 (s, 1H), 7.66 (s, 2H), 2.48 (s,
BH).
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3-Ethyl-4-hydroxy-5-methyl-benzaidehyde is prepared from ¢
?‘?gﬁ,glg?gs}z -ethyl-6-methyl-phenol following literature procedl}JQ @g%%gh%)%%“

Trapani, A. Latrofa, M. Franco, C. Altofifare, E. Sanna, M. Usala, G.

Biggio, G. Lisa, J. Med. Chem. 41 (1998) 1846-1854; A. K. Chakraborti,
G. Kaur, Tetrahedron 55 (1999) 13265 5 13268; E. Meyer, A. C. Joussef,
H. Gallardo, Synthesis 2003, 899-905); 'H NMR (CDCI3): 6 9.83 (s, 1 H),

b)7*§cg é%?r Fg%zg&x%ﬁ? (Be ‘iﬁi‘igé)r?zrﬁﬁtﬁ%ﬁ%J Brt? &l AriA-2 Bucimethy-
ph&syDrste- mlﬁ/@piﬁﬁemwbmym BhdFaft Mok oodenatgany is sequentially
oA AR o e SRS Bt 7 oo
1 af@rat(wb&ewmmnya@m);pamers(mgdB%rgrasllsarz_dl-ﬁdmcoa, (187 mg,

0. %% nﬁn%e) Sslgﬁ ﬁ%@gﬁg’%@sg‘i’ut? griﬁ'gl? L A 5 Iz B Dmixcure is

G’WWWGﬁMMW 352 arleh pael (BBSHIEBB ivenvifinavic Vi J\Qcﬁesband once
withl- )s%F 2 r'g\l?ﬁa@gim‘)fﬁr m&ﬂ EthéQﬁé ffogic WiAe 88030 Mitered and

mmo Iowy d on comp ete a |t|on stirrind’is
evapatiaied fohe residus maug&@ﬂdw@ﬁme isiinrigel wlmrﬁg\ﬁnﬂ heptane:EA 51

was t | p i d ever
o e PO o L T e 9 = 2
sligihitiyl geli@mm@dmu&rwﬁamaﬁmmgwe trifluoro 25 methanesulfonic

acid 4-formyl-2,6-dimethyl-phenyl ester (5.3 g) as a slightly yellow solid;

LC-MS: tR = 1.04 min; '"H NMR (CDCI3): 8 9.97 (s, IH), 7.66 (s, 2H), 2.48
c)(§o a solution of 3-(4-formyl-2,6-dimethyl-phenyl)-acrylic acid methyl ester (2.9 g,

13.3 mmol) in methanol! (70 mL), 2 N ag. NaOH (35 mL) is added. The suspension
is stirred for 30 min at rt. Methanot is evaporated and the ag. solution is extracted
twice with DOM. The ag. layer is acidified with 2 N ag. HCI and extracted twice with
EA. The combined EA exiracts are dried over MgSQO,, filtered and evaporated. The

D

crude product is recrystallized from EA to give 3-(4-formyl-2,6-dimethyl-phenyl)-
acrylic acid (2.2 g) as pale vellow crystals; LC-MS: {g = 0.83 min; 'H NMR (De-
DMSO): § 12.65 (s br, 1H), 9.92 (s, 1H), 7.66 (d, J = 16.4 Hz, 1H}, 7.61 (s, 2H),
6.12 (d, J = 16.4 Hz, 1H), 2.35 (s, 6H).

Aldehyde 4

a) To a solution of 3-(4-formyl-2,6-dimethyi-phenyl}-acryiic acid (2.2 g, 10.8 mmol)
and DIPEA (2.0 mL, 11.2 mmol) in ethano! (80 mL), Pd/C (200 mg, 10% Pd,
moistened with 50% water) is added. The suspension is vigorously stirred under 1
bar of Hy for 1 h. The mixture is fillered over Celite and the filtrate is evaporated.
The residue is poured onto 1 N ag. HCl/ice and exiracted with EA. The organic
extract is washed once with 1 N aqg. HCI and once with brine, dried over MgSQsq,
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6H). WO 2006/100631 PCT/IB2006/050845 46 b) To a stirred solution of
wuitasrosasthanesulfonic acid 4-formyl-2,6-dimethyl- phenyl ester/{8260g/050845
16.7 mmol) in dry DMF (75 mL) under aggon is sequentially added at rt
triethylamine (3.4 g, 33.3 mmol), methyl acrylate (14.3 g, 167 mmol), 5
1,3-bis-(diphenylphosphino)-propane (378 mg, 0.92 mmol) and Pd(OAc)2

' T ; ; : o
fi ?ag mlxtl?r(()ee?'saidliute W{Iﬁ?} iettr%&&t%h r %%%’ Pﬁ%ﬁlg%g@iﬁéﬁ%ﬁ’égﬁw-pmpaomc
aagl B gAnadeicyeliow wainad. MECE3=Dhélomjanic extract is dried

over MgSO4, filtered and evaporated. The residue is purified by CC on
silica gel eluting with heptane:EA 5:1 10 to give

b3{a-roaoltin B of dthiysherymeibpiie, Giimesay sty j2oeogieriaacid (960 mg,
' | Toh AR5 0. in. &) T, lutj ,

HIF R R0 A DIRAFBABY Tomo) s aca. The

MHRRGE ia_ ﬁﬁiétﬂér_&il %_miﬁnf@)’, XN fa_q.efw@i%l ig8ltargds Boeditratees evaporated and

tﬁé‘%?ﬁ{]é‘ Po&w?cis@tg[éﬁ %%c@w%@é%f“%% @”%'dﬁn%"%%ﬁ Archnidfiing 8% of

ag. solution is extra ag. layeris aci
mefhecialtd giteacidd forseyivaio-Bimathy!qoebiviz@RAieRitacscrBBiemy) as a

OAdfiltered an ted. I d cti r li
o B S e Aot i e T BT 2ok 0. g ac s 986 (5
1p8le/Vallqay Slysial§3-CBESMR2HY. 833%R; 38 VIBHD6 20 DMSO): 8
12.65 (s br, 1 H), 9.92 (s, 1 H), 7.66 (d, J = 16.4 Hz, 1 H), 7.61 (s, 2H),
6.12 (d, J = 16.4 Hz, 1 H), 2.35 (s, 6H). Aldehyde 4 OHCIC COOH 25 a)
Aldahgdkation of 3-(4-formyl-2,6-dimethyl-phenyl)-acrylic acid (2.2 g, 10.8
mmol) and DIPEA (2.0 mL,%J] @ mmol) in ethanol (80 mL), Pd/C (200 mg,
10% Pd, moistened with 50% wate gdded. The suspension is
vigorously stirred under 1 bar of H L h. The mixture is filtered over
Celite and the filtrate is evaporated. 7 iduéi@pblired onto 1 N aq.
HCl/ice and extracted with EA. The ofganic 30 extract is washed once

S0 AN 196V RRORDER NARERUN G SHIRE Q4R MBRB4red in analogy to Aldehyde
3; LG-MS: tg = 0.87 min; 'H NMR (CDCls): 6 9.98 (s, 1H), 7.96 (d, J = 16.4 Hz, 1H),
7.62 (s, 1H), 7.59 8, 1H), 6.13 (d, J = 16.4 Hz, 1H), 2.75 (g, J = 7.6 Hz, 2H), 2.42
(s, 3H), 1.25 (¢, J = 7.6 Hz, 3H).

Aldehyde &

OHC
‘ | COOH

3-(2-Ethyl-4-formyi-6-methyl-phenyl}-propionic  acid is prepared in analogy fo
Aldhehyde 4 starting from Aldehyde 5; LC-MS: iz = 0.86 min; 'H NMR (CDCls): &
9.93 (s, 1H), 7.58 (s, 1H), 7.53 (s, 1H), 3.11-3.04 (m, 2H), 2.75 (q, J = 7.6 Hz, 2H),
2.56-2.50 (m, 2H), 2.43 (s, 3H), 1.28 {t, J = 7.6 Hz, 3H).

Aldehyde 7
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WO 2006/100631 PCT/IB2006/050845 47 filtered and evaporated to give
WO%%;,i‘@()g!;’gxymethyl-2,6-dimethyl-phenyl)—propionic acid (2.2gyasndeaks4s
yellow resin; LC-MS: tR = 0.71 min. b)4 o0 a solution of
3-(4-hydroxymethyi-2,6-dimethyl-phenyl)-propionic acid (960 mg, 5 4.6
mmol) in acetic acid (20 mL), Mn02 (1440 mg, 16.6 mmol) is added. The
mixture is stirred at 80cC fqr 4.5 h before it is filtered. The filtrate is
evaporated and the crudef ufified by CC on silica gel eluting
with DCM containing 8% of met o give
3-(4-formyl-2,6-dimethyl-phenyl)-preplonie acio %S‘mg) as a beige solid;
LC-MS: tR = 0.81 min; 1H NMR (DsrDMSO): 6 12.2 (s br, 1 H), 9.86 (s,

o S DR S A B R A ARS8 o =

acid 1s’prepared

(4inyahelguyeityNd@hyitectisyBpheaMBptRsio0ie7 neitidlH MR (GDCBB®  mmoal,

ielisithe: e Al b B S ol T s o omotee

additic3HneAitehpdei6rOl CA0@OKDD h. The suspension is diluted with THF (10

3-(2-Ethyl-4-formyl-6-methyl- nyspropioniGacid.| ' ;
L A R KA e ot & RIS I DB ST xore i
refIGIREEI R 5urtheB wolhdirg, 5Be(s, chtipdnBth (anlaey bauhl Bheureactinn js carefully

R R A S SR 54

clear solution forms. The mixture is diluted with water and extracted twice with EA.

The combined organic extracts are dried over MgSQy, filiered and the solvent of the
filtrate is evaporated to leave 3~(4—hydroxymethy!—z,s-dimethyt~phenyl)—propan-1—oi
(920 mg) as a colourless crystaliine solid; LC-MS: tg = 0.70 min, [M+1-HOf =
177.20.

b} To a solution of 3-(4-hydroxymethyl-2,6-dimethyl-phenyi)-propan-1-ol {850 mg,
4.38 mmol) in ethano! (20 mL), MnO; (1.14 g, 13.1 mmol) is added and the
resulting suspension is stirred at 85°C for 24 h. The mixture is filtered through celite
and the solvent of the filtrate is evaporated. The product is purified by CC on silica
gel eluting with DCM containing 3% of methanol to give 4-{3-hydroxy-propyl)-3,5-
dimethyl-benzaldehyde as a pale yellow solid; LC-MS: tg = 0.81 min; 'H NMR
(CDCly): 6 9.89 (s, 1H), 7.51 (s, 2H), 3.76 (1, J = 5.8 Hz, 2H), 2.81-2.74 (m, 2H),
2.40 (s, 6H), 1.80-1.68 (m, 2H).

Aldehyde 8
OHC _
(o

3-Ethyl-4-(3-hydroxy-propyl)-5-methyl-benzaldehyde is prepared in analogy fto
Aldehyde 7; LC-MS: tg = 0.86 min; 'H NMR (CDCls): & 9.82 (s, 1H), 7.56 (s, 1H),
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OHC OH a) To a suspension of LIAIH4 (219 mg, 5.76 mmol) in THE (35
woreddg/soseiution of 3- (4-hydroxymethyl-2,6-dim ethyl- pheny FpEGHYRRI050845

acid (1.0 g, 4.80 mmol, intermediate fggm Alehyde 4) in THE (10 mL) is

added dropwise. Upon complete 5 addition the suspension is refluxed for

2 h. The suspension is diluted with THE (10 mL) and another portion of
7.%2’*{%!4164 339, ¢ -80.npliis added: Fhe mixiuie dgyeiuxeddon furtherHz, 2H),

two hours, then cooled with an ice-bath. The reaction is carefully
2.4Riénchbd ByBRdbing &8t 24d), NHACEsbrtlc EZmitFollowed by 2 N ag.
HCI until a clear solution forms. The mixture is diluted with water and
extracted twice with EA. 10 The combined organic extracts are dried over
AlRinee fiitered and the solvent of the filtrate is evaporated to leave
3-(4-hydroxymethyl-2,6-dimefyyapheny)-propan-I-ol (920 mg) as a
colourless crystalline solid; LC-MS: .70 majn, (M+1-H20)" _ 177.20.
15 b) To a solution of 3-(4-hydroxy ,6-,dih{ethyl-phenyl)-propan-l-ol
(850 mg, 4.38 mmol) in ethanol (20 mL), Mﬁmz (1.14 g, 13.1 mmol) is
added and the resulting suspension is stifkdit 85C for 24 h. The mixture
a)sriitared throndh celifornd hmppluppbief thefisaeds eyaponatied. iNBCM (200
roduct is purified by CC on silica_gel eluting with DCM containing 3% o

MidetAiRNEO §i0e AEIMATRG-frepiD-315 20 UnfbthyefizA  Eeixure is

sthale Riawglidi WGMerdRie Q8 anis 1 AdRiI¢EDMHE) r&sRiB8 (§.dissolved in
1H), 7.51 (s, 2H), 3.76 (t, J = 5.8 Hz, 2H), 2.81-2.74 (m, 2H), 2.40 (s, 6H3, _
sq:ml_@g@,gﬁgtamgﬁgo%xgw Wil /. The organic exiract is washed with

warEtWhéd ByRrIRS s ondredasin b epralde by dedsipreraredvaporated to give
analogy to Aldehyde 7: LC-MS: tR = 0.86 min; 1H N'M'FiéngCB): 69.92
4@,@“&1%%@@%’?%@W@@b@f&o@éﬁsﬁtﬁn&%é@% A4St = 0.64 min.

b) At 0°C, borane-THF complex (66.8 mL, 1 M in THF) is carefully added to a
sol.ution of 4-methylsulfamoyl-benzoic acid (3.56 g, 16.5 mmol) in THF (90 mL). The
mixture is refluxed for 1.5 h, cooled to rt and diluted with 1 N ag. HCI (175 mL). The
mixture is extracted with EA and the organic exiract is washed with sat. aqg.
NaHCOs, dried over MgSO, and filtered. The filtrate is concentrated and the crude
product is purified by CC on silica gel eluting with DCM containing 5% of methanol
to give 4-hydroxymethyl-N-methyl-benzenesulfonamide (1.61 g) as a colourless oil;
LC-MS: tg = 0.56 min, [M+1+CH3CN]" = 243.14,

¢) A solution of 4~hydroxyrhethyi-N—methyt-benzenesuifonamide (1.61 g, 8.0 mmol)

~in DCM (50 mL) is added to a mixture of MnOz (16.1 g, 167 mmol) in DCM (85 mL).

The mixiure is stirred at 1t for 15 min, filtered over celite and the solvent of the
filtrate is evaporated to give 4-formyl-N-methyl-benzenesulionamide (651 mg) as a
white solid; LC-MS: tg = 0.68 min; 'H NMR (Ds-DMSO): 5 10.08 (s, 1H), 8.12-8.07
(m, 2H), 7.98-7.94 (m, 2H), 7.88 (s br, 1H), 2.42 (s, 3H).

Aldehyde 10
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7.52 (s, 1 H), 3.72 (t, J = 5.9 Hz, 2H), 2.83-2.77 (m, 2H), 2.74 (9, J = 7.6

Hz, 2H), 2.42 (s, 3H), 1.80-1.70 (m, 2H), 1.27 (t, J = 7.6 Hz, 3H).
WORSHJRSTL OHC H S~N~ O 05 a) To a solution of PCT/IB2006/050845

4-chlorosulfonylbenzoic acid (5.8 g, 25.&@mol) in DCM (200 mL), a

solution of methylamine (52.15 mL, 2 M in THF) is added. The mixture is

stirred overnight at rt before the solvent is evaporated. The residue is

dissolved in sat. aq. NH4©§-$qutiod extracted with EA. The organic

extract is washed with 10 water, §ried ver MigSO4, filtered and the

solvent of the filtrate is evaporat ¢ (0% ANn\e}hylsééf moyl-benzoic

acid (3.77 g) as a white solid; LC-MS: tR#0.64 min.™b) At OC,

borane-THF complex (66.8 mL, 1 M in ﬁll@ls carefully added to a
43@&»@&%@@&3&@%@%@@2@@@5@@&(&5@@ 16.5prepelict THF @falogy to

mL). The 15 mixture is refluxed for 1. 5 h, cooled to it and diluted with 1 N

é@@75%%&%-:&@9@%%{8{@8Wﬁh)aﬁ&ﬁ%@‘b#&aﬂ.@) 8.07-8.02 (m
FPjt@%Sa\f\’Bﬁhﬁd Wit Satpce Nak! @@wwﬁ overMo$OdraneHijltered.
The filtrate is concentrated and the crude product is purified by CC on
silica gel eluting with DCM containing 5% of methanol to give
A4 gxymethyl-N-methyl-benzenesulfonamide (1.61 g) as a colourless
oil; 20 LC-MS: tR = 0.56 min, [M+1+CHBCN] =243.14. c) A solution of
4-hydroxymethyl-N-methyl-benzey [forrag (1.61 g, 8.0 mmoal) in
DCM (50 mL) is added to a mixture of 1(16.1 g, 167 mmol) in DCM
(65 mL). The mixture is stirred at it for ] ‘\[!J;ered over celite and the
solvent of the 25 filtrate is evaporated to give

TR SR W i pro o 000
(4@192@4)67228170945(%@&@ T168 (BdwnlddppBagics, &I-Qtz#dxdiahydlefdxﬂ V8@ before it
?Perec? 36:,!- slfo JEQI QQQIO?R 4{8 is evaporated and the crude product is purified
by CC on silica gel eluting with hexane:EA 1:1 to give 4-amino-3,5-dimethyi-
benzaldehyde (5.0 g) as a beige solid; LC-MS: tg = 0.78 min, [M+1]" = 150.26.

Hydroxyamidine 1

To dry methano! (190 mL) is carefully added K-tert.-butylate (18.68 g, 166 mmol)
followed by hydroxylamine hydrochloride {9.82 g, 143 mmol}. The suspension is
stirred for 30 min before 3,5-dimethyl-4-hydroxybenzonitrile (7.00 g, 147 mmol) is
added. The mixture is refluxed for 32 h, then the suspension is diluted by adding 2
N ag. HCL The solution is extracted twice with DCM (100 mL). The aq. layer is
hasified (pH 9) by adding solid NaHCOs and extracted five times with DCM followed
by four times with EA. The combined organic layers are dried over Na,S0, and
evaporated to dryness to give 4 N-dihydroxy-3,5-dimethyl-benzamidine (7.9 g) as a
colourless solid; LC-MS: {g = 0.62 min, [M+1]" = 181.14.
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50 OHC H OH "~ 00 4-Formyl-N-(2-hydroxy-ethyl)-benzenesulfonamide
woiSdakeRaksd in analogy to Aldehyde 9; LC-MS: tR = 0.60 min; &Mﬁ)msosfﬁ
(CDCI3): 8 10.01 (s, 1 H), 8.07-8.02 (m, ,4H), 5.10 8tbr,J=5Hz, 1
3.75-3.70 (m, 2H), 3.20-3.15 (m, 2H). Z\Idehyde 11 TNH2 Toa solutlon
of 2,4,6-trimethylaniline (29.8 g, 0.22 mol) in dioxane (300 ml-) DDQ (49.9
g,0.22m lé%ls added. The brown suspension is stirred at rt for 18 h before
Hyﬁrﬁ(m B #he solvent of the filtrate is evaporated and the crude
product is purified by CC on sw@\g\e’ luting with hexane:EA 1:1 to give
4-amino-3,5-dimethyl- benzaldehy 5. 0 g) as a beige solid; LC-MS: tR =
0.78 min, [M+11~ = 150.26. = vapidine LHO NH HN OH 15To
fert.-butylate (18.68 g, 166
Qeht ﬁ}e (9.92 g, 143 mmol). The
suspension is stirred for 30 min before 3,5-di E'thyl 4-hydroxybenzonitrile
é? .00 g, 147 mmol) is added. The mixture is refluxed for 32 h, then the
3~ ﬁo@@@%@ﬁp@b&h@e@m@w HGS. THECSSIR/DN BeRrage@mercially
avilia @ DR MARBIL AR TIRIAIIY RRAIRALDEIGIRIAAT G STdpani, A

NaHCO3 and extracted five times with D Mfollowed by four times with

Laprafer id.coraprCorddifitRifers afeadied MeklrriasG4 Biggievipokised J. Med.
CARAYRESE togiveghbl-fitvdraxyid THimendrietrapidine ££ 285877 55 (1999)

13265-13268; E. Meyer, A. C. Joussef, H. Gallardo, Synthesis 2003, 899-905); LC-
MS: tg = 0.55 min; 'H NMR (De-DMSQO): § 9.25 (s br, 1H), 7.21 (s, 2H), 5.56 (s, 2H),
2.55(q,d =7.6 Hz, 2H), 2.15 (s, 3H), 1.10 {t, J = 7.6 Hz, 3H).

Hydroxyamidine 3

a) To an ice-cooled solution of 5-ethyl-4-hydroxy-3-methylbenzaldehyde {(10.0 g,
60.2 mmol, Aidehyde 1) in DCM (B0 miL) and pyridine (15 mL),
trifluoromethanesulionic acid anhydride (18.9 g, 67 mmol) is added over a period of
20 min. Upon complete addition, the ice bath is removed and the reaction is stirred
for further 2 hours at rt. The mixture is diluted with DCM (150 mL.), washed three
times with water, dried over MgSQ., filtered and evaporated. The residue is purified
by flash chromatography on silica gel eluting with heptane:EA 8:1 1o give trifluoro-
methanesulfonic acid 2-ethyl-4-formyl-6-methyl-phenyl ester (10.75 g) as a pale
yeliow oil; LC-MS: tg =1.07 min; "H NMR (CDCls): § 8.88 (s, 1H), 7.70 (s, 1H), 7.66
(s, 1H), 2.85 (g, J = 10.1 Hz, 2H), 2.48 (s, 3H), 1.30 {t, J = 10.2 Hz, 3H).

b) To a stirred solution of the above friflate (10.7 g, 36.1 mmol) in dry DMF {75 mL)
is sequentially added triethylamine (7.3 g, 72.2 mmol), methyl acrylate {31.1 g, 361
mmol), DPPP (812 mg, 1.99 mmol) and Pd(OAc), (405 mg, 1.81 mmol) under
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colourless solid; LC-MS: tR = 0.62 min, [M+1 |- = 181.14, 25 WO

20 31 PCT/IB2006/050845 51 Hydroxyamidine 2 H
W(%Z&?@?%g% %M%&)‘%‘esas

dihydroxy-5-methyl-benzamidine is prepared from
commercially available 2-ethyl-6-meth)§2phenol following literature
procedures (G. Trapani, A. 5 Latrofa, M. Franco, C. Altomare, E. Sanna,
M. Usala, G. Biggio, G. Liso, J. Med. Chem. 41 (1998) 1846-1854; A. K.
nitmreraldre, mixkierisTstiaredebl 55 10999) 518269018068; &, Mibijed with diethyl
K I iS: -905) L LG--MS: tR:iF .55 \
o R T Bley WS N A7 PO 0% B0 29 e NakcOs
sorgieng, The nRERic BYiRAGISs dgRg per (MgSQus ered)ang evaporated. The

ichi o) i6e: ion,; .
e MR S Al SRR Lo SR SRS popano-er
19 De giveoaEyethyifienmy kBsmet hyiphemidraeetitaseiiroaibdcaster (5.93 g)

eeTala\Ve el MRS Qp&[@@%é{ﬁ agdss gyer a period of 20 min. Upon

complete addition, theic th is removed and the reaction is stirred for
further 2 hours at rt. The mixture is diluted with DCM (150 mL), washed

c)tmlegugﬂé?%?ﬁﬁh o d @gz%ﬁg&gﬁﬁﬂ?ﬁ@—ﬁaé%figﬁ%ﬁ?!?— [atedidl Pfethy! ester

residue’is purified by flash ography on silica gel eluting with

(5HEIEaRS:EA Bmed) divenaihase) DotthathaeasufoiiatodpCH (45 ml_-) is stirred at rt
fo?"f’“ﬂylﬁi@rm%{h%ﬂé?tiylé@Q&BYéf‘eﬁeéﬁﬁotﬂé92 SB1086 Y8 Blied twice with
LC-MS: tR =1.07 min; IH NMR (CDCIs): 8 9.98 (s, 1 H), 7.70 (s, 1 H), _
DZMe Tbe1aq), lmwer (i aadibed wite B/ %48qs ), Tsortegipitede that forms is
ccﬁiéQ:ted, washed with water and dried. The product is further purified by
recrystallisation from EA (100 ml) to give 3-(2-ethyl-4-formyi-6-methyi-phenyl)-

acrylic acid (4.2 g) as yeliow crystals; LC-MS: iz =0.87 min.

d} To a solution of 3-{2-ethyl-4-formyl-6-methyl-phenyl)-acrylic acid {2.75 g, 12.6
mmol) and DIPEA (1.8 g, 13.8 mmol} in ethano! (80 mL), Pd/C (275 mg, 10% Pd,
moistened with 50% water) is added. The mixture is stirred for 16 h at rt under 1
atm of H,. The catalyst is filtered off and the filirate is concentrated. The residue is
dissolved in EA, washed with 2 N ag. HCI, foliowed by 1 N aqg. HCI and brine. The
organic extract is dried over Na,SQ,, filtered and evaporated io give 3-(2-ethyl-4-
hydroxymethyl-6-methyl-phenyl}-propionic acid (2.8 g) as a white solid; LG-MS: g
=0.76 min.

e) A solution of 3-(2-ethyl-4-hydroxymethyl-6-methyl-phenyl)-propionic acid (2.8 g,
12.6 mmol) in acetic acid (50 mi) is {reated with MnO» (3.8 g, 45.4 mmol) and the
resulting mixiure is stirred at 80°C for 4 h. The mixiure is filtered and the filirate is
concentrated. The crude product is purified by CC on silica gel eluting with DCM io
give 3-(2-ethyl-4-formyl-6-methyl-phenyl)-propionic acid (1.76 g) as a beige solid;
LC-MS: iz =0.86 min. '

f) A solution of 3-(2-ethyl-4-formyl-6-methyl-phenyl)-propionic acid (1.67 g, 7.58
mmol} and hydroxylamine hydrochioride (780 mg, 11.36 mmol} in 1-methyl-2-
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b) To a stirred solution of the above triflate (10.7 g, 36.1 mmol) in dry DMF

wd 4eobMebsdp IS sequentially added triethylamine (7.3 g, 72. 2 mypg J%B%@H/BQO& 45
acrylate (31.1 g, 361 mmol), DPPP (819 mg, 1.99 mmol) and Pd(OAc)2

(405 mg, 1.81 mmol) under WO 2006/1%631 PCd'/1B2006/050845 52
nitrogen. The mixture is stirred at 115C for 5 h, cooled to rt, diluted with
dleth | ether (350 mL) and washed twice with 1 N ag. HCI and once with

PYSERIidanR i3 Bested JRiRM TRy cHodRiR duthe @i&f@ﬂ%ﬁﬁ&é& active cooling

duitiiesranhryaporaedelbforesifkads RUHRTRY HAsh GRIAMaEANG washed
on silica gel eIutlng with heptane:EA 5 19:1 to give

Wi VBRI 8118 RYDE-mERRy 5B RIR) - Q&W%tab?d%?@@ly%@feﬂ\@ewg) fiiered and

evasolewstess W&%@M&é@-&lﬂﬁ-ﬂlkﬁe@%ﬁ BySiBmc acid (1.55 g) as a
6-methyl-phenyl)-acrylic acid meth ester (5.93g,

3- (2 thyl-4-for
Do S ch Q) PEATTI B I L A rE TS e ddine 7.45 (s,
2H, Boderdldn The methanptis syq mrggg anaihe agl.( ﬁ?“ﬁ!f?[ll s exiecled 7.6 Hz,

twice with DCM. The aq. layer is acidified 'with 37% aq. HCI
3"|é))reC|pltate that forms is collected, washed with water and dried. The
product is further purified by recrystallisation from EA (100 ml-) to give

3-(2-ethyl-4-formyl-6-methyl-phenyl)- acrylic acid (4.2 g) as yellow
C?ﬁ%um jog: pvtopige ,@mlg d;q—a m@ﬁdﬁ @arefully dissolved in methancl

(28-Brsthyd 4rferadilifom (79 M2 2’@”?99:%8@} followed
DIPEA (1.8 g, 13.8 mmo n e hanol (80 mL), Pd/C (275 10%

bYmoRstérRiRR oy hRnanty kaheny rioRianie .sagmlre& f<§016§h at&{% mmol)
disE8iobd ﬂt%é‘fﬂdﬁoﬂ_’@?§ %ﬁé'%ﬂﬂ%@dﬁ[eaﬁﬁxm%'@%!!?xed for 8 h and the

concentrated. The residue is 20 dissolved in EA, washed with

solyentrsi GYeRYREEN dheeiahg bsirlissolued iRt afadl® mh@aéactecf with

EAaPROAHikered apg Qﬁ%@r?é% Qg1e &5 (et add ing sat. aq. NaHCOs and
hydroxymethyl-6-m fﬁﬂyl Bprré; A{D propionic aC|d (2.8 g) as a white solid

the cNBITER Is-8XERRT ISt IEA. The comblned organic extracts are
drid2-eie- 4&&/5@@2}/”@%@/&@ MaIBoPRRIY ) gPigRikAld (?%@ é@zﬁethya 4-(N-

mmol) in acetic acid 50 m is treated with MnO2 (3.9 mmol) an

hb’tﬂ@’%%%f?ﬁa‘fﬂ?ﬁﬁv aiz@m@opwaafmaﬁfs&ﬂeﬂgm@r@df%w solid; LC-
méhefiratetsmin, [M+1]* ..251.17.

Hydroxyamidine 4
HO~NH

HN

OH

A mixture of 4-hydroxymethylbenzonitrile (5.0 g, 37.6 mmol), hydroxylamine
hydrochloride (2.87 g, 41.3 mmol) and NaHCO; (4.10 g, 48.8 mmol) in methanol
(200 mL) is refluxed for 20 h, filtlered and the solvent of the filtrate is evaporated to
give N-hydroxy-4-hydroxymethyl-benzamidine (7.1 g) as a white solid; LC-MS: tg =
0.22 min.

Exampie A
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concentrated. The crude product is purified by CC on silica gel eluting with
wolbahiResive 3-(2-ethyl-4-formyl-6-methyl-phenyl)-propionic agig {h:66s@k0845

as a beige solid; 30 LC-MS: tR =0.86 f) A solution of

3-(2-ethyl-4-formyl-6-methyl-phenyl)- pr%éplonlc acid (1.67 g, 7.58 mmol)

and hydroxylamine hydrochloride (780 mg, 11.36 mmol) in 1-methyl-2 WO

2006/100631 POT/1132006/050845 53 pyrrolidone is heated to 80t for 30

to give 3-(4-cyano-2-ethyl-6- methylph 3
beige solid; LC-MS: tR =0.89 min, TH-§ MR (Dr DMSO) 6 12 25 (s, 1H),
7.45 (s, 2H), 2.91-2.84 (m, 2H), 2.67-2.59 (m, 2H), 2.35-2.30 (m

F ¢2(BOjutioneofd Agin et pbrisaimrene BarkiRd 8. 705, rﬁﬁﬂ&}fméﬁéﬁ@ mi.)

f@ﬂé’:&*ﬁ@@'?@ﬂ]f‘(%t@amgb/olpd?ﬁwm :Eca&ﬂééomé%uspensmn is stirred at
oxylamlne hydrochlaride (1.44 g,.20,7 mmg{ﬁfollo

rt@z AT A el DAL HLA § MR ALne ftrate is
catisaniveddndretianel §ie mu)deragidgd.cibRmixitens rﬁm@ob@rzﬁdmiourtess oil

and the solvent is evapprated. The residue is dissolved in 2 N
whinh SlaraL el HRIZER. ﬁ@Mﬁ‘dﬁH%&; bt (& dfldo 6#1)5 b&ﬁ (t,J=6.4

Hza 9686 29 AAHCOS and 15 the mixture is extracted three times with
he combln ‘organic extracts are dried over Na2S04, filtered,
evaporated and dried to give 3-[2-ethyl-4-(N-

b)hygraxy rahariasiovb P snehsphen r@ﬂ’@ﬂ@@'& a¢id 6b4¢has suviiteolution in
SO|Id LC- MS: R =0.60 mln [ +1]' = 117 ZOMr%geamldlne4

tecRanaNTOHR fRRUFaLef Ny, §75pwly added.
THBMAIXHYEraxylanae f&‘ﬂrﬁch&“d&)@rﬁ%g pksrenmolyand Nt QB4-dimethyl-
(4.10 g, 48.8 mmol) in methanol
cyciohexanone {5C g, 396 mmal} 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 pourred onto 10% aq. citric acid solution (200
mb) and brine (200 mL) and extracted with EA (2x200 mL). The organic extracts
are washed with 0.2 N ag. NaOH and brine, dried over Na,SO, and evaporated o
dryness o give S,S-dimethyi—z-'oxo-cycichexaﬂecarbaidehyde (52 g) as a yeliow oil;

L C-MS: tr = 0.89 min, [M+1+CHsCN]* = 196.15.

c) To a solution of 5,5-dimethyl-2-oxo-cyclohexanecarbaldehyde (51 g, 331 mmol)
in chioroform (250 mL), oxalyl chioride (40 mL, 465 mmol) is rapidly added. After
stirring for 3-4 mirt ice followed by 2 N ag. NaOH (100 mL) is added. The organic
phase is separated and the ag. phase is exiracted once more with chloroform. The
combined organic extracts are washed with water and dried over Na;SO4 The
solvent is removed in vacuo to give 2-chloromethylene-4,4-dimethyl-cyciohexanone
(50 g) as a brown oil; LC-MS: iz = 0.96 min.

d) To a part (300 mi.) of a freshly prepared solution of sodium (21 g, 875 mmol) in
ethanol (500 mL), mercaptoacetic acid ethyl ester (50 mL) is added. The resulting
solution is added over a period of 10 min to a solution of 2-chloromethylene-4,4-
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(200 ml-) is refluxed for 20 h, filtered and the solvent of the filtrate is
woenapesased to 25 give N-hydroxy-4-hydroxymethyl-benzamidiger (s i@es4s

a white solid; LC-MS: tR = 0.22 min. mple A WC 2006/100631

PCT/IB2006/050045 54 COOH -1i"11"S a) To a solution of

4 4 dimethyl cyciohex-2-enone (50 g, 403 mmol) in EA (230 mL) a

R SR R RO S0, AR BT TR LR becomes

wmhv(ﬂbﬁﬁhwmﬁmm}mﬂ@w@d&wemwbwm@wg part of the freshly prepared
4.4- d|m clohexano oil_which s o
s e R S s e SR TR Bt e mixture
is lsl’arréb‘l)aﬂ 0% ds, B )mb) Defanace- bbldcﬁommm eblgtitert B0y kale) (R4 &dged. The
9 mmol 0% Iutl n in O ter o)inT 700.m ylform
S0 qﬁ%nmls; Brls si]dvs e&rﬁ% #lﬂ%ggs@%n?ﬁgﬁﬁﬁ? E%]ﬁmi are
reﬂmﬂmé amtmmwlanmbbmam@@gmmmmmxtracted with
e( (70 m is added. gver of 20.min.. | ,,
R SRy BN S S0 AR i (30 o)
andrﬁn@emnéﬁ@hs{ﬁ@ﬂnsxﬁdum o RPecipdiineaditneswith EX0TkHe combined
and.brine 200 mL extr cted Wlth EA (2x20
O@%F)ac §( tl:':1"’1rcets\/vas e ﬁﬁd‘ﬁ LA ﬁr?e%n}-%g %Oﬁne{j over
Na&@ew@@aﬁ&m@&n‘ébs h@gnmng dark brown oil is dissolved in acefonitrile at
oo SRR S A e R AR Pl ccotonive
arﬁ,Sﬁdleu:bttg/I Qmo&ﬁdﬁh@tmﬂm&}ﬁaﬁmmby@b@e%&b[nlthui)ahen&? ~carboxylic
far. m xal Ichlorld 65 mm idly. adde "
t rqs if %r%@ﬂp ye%‘omowe q‘?h"é %ﬁa'oﬁ)?fo )Y@Eﬂ*dé‘dfao‘\f] =

zszhmoﬁgammmnmgemaﬁe@anwhe 85. thase TsieMradEll e (s, 2H), 1.58

t, Orygtrg \g rﬁ'&zdﬁg'éo oé)/ élt} Zm_lk_)ri]réed organic extracts are washed with

Example B

[ N—cooEt
S

Example B is obtained folllowing the procedures described in Example A omitting
the final hydrolysis with ag. LIOH in step d). MPLC purification of the black oil
obtained after work-up gives 5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophene-1-
carboxylic acid ethy! ester as a brown oil; LC-MS: tr = 1.10 min, [M+1]" = 238.12;
TH NMR (CDs0D): 6 7.20 (s, 1H), 4.24 (q,‘ 4 = 7.0 Hz, 2H), 3.00 {1, J = 7.0 Hz, 2H),
2.45 (g, 2H), 1.57 {1, J = 7.0 Hz, 2H), 1.33 (t, J = 7.0 Hz, 3H), 0.96 (s, 6H).

Example C
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25 solvent is removed in vacuo to give

2-chloromethylene-4,4-dimethyl-cyclohexanone (50 g) as a
WO 2808/18%H = 0.96 min. d) To a part (300 mL) of a freshly prer?% %{aﬁﬁ}g%&as
of sodium (21 g, 875 mmol) in ethanoR®00 mL), mercaptoacetic acid
ethyl ester (50 mL) is added. The resulting 30 solution is added over a
period of 10 min to a solution of 2-chloromethylene-4,4 WO 2006/100631
PCT/1B2006/050845 55 dimethyl-cyclohexanone (50 g, 290 mmol) in THE
(170 mL). The mixture becomes %,(50C). Upon complete addition,
the remaining part of the freshly prepafed solution of sodium in ethanol
(200 mL) is added to the reaction thure is stirred at rt for
15 min before 1 N aq. LiOH solutigi(300 mL) iS added. The 5 solution is
refluxed for 3 h, then stirred at rt for 16 h. The THE and ethanol are

AtrenTBAgl uadesohdisred pfes§Lﬁeiﬁndtﬂgémajﬁit@mwdsmbmm@o]thiop'hene 1-

CoREY e RRE AR ) TP K A1Th 1 BRG] (41 i 1.5

Mthrestitaas)wilhd Anidineccisngimed airgm?ﬁ)e‘ma(ﬂmarekvﬁsrfem&ﬁwodade (17.1

times with sat, a 03 solutl dried over
S 5%1% @ﬁeaqpéjﬁﬁﬂ ﬁgogg"r’l%%ro iﬁrg}l s'sdlcsxs)o% %%12 acetonltrlléogtsg min. The
mbd) 2 apohenyatadlise dtathGicthwithy statera(d @b leble caidirdawitih 10% ag. citric

aceto trlle drled fo
R R P e 76 DS e Bl organq gvacts are
d@@ Scafehgmﬂgsfmy Wd@VWMR Fre95enhai Mgl -<OMBCN] suspended in

SR B bRy T a8 B e

teEaam@&z:szommeﬁiﬁeﬂieWmmbewimaduﬂ‘é;é Gégribecibdigampwder; LC-MS:

omitting 20 the fipal olysis, with aq. Li I ) rificati
togy BT e L b TR NS B s R2MBHE 81 887 ¢ 0 -
6.9, biglimEthyl-465(6, Bietrasiio-bensdoldlibi@igredd dartBktylic acid ethyl

ester as a brown oil; LC-MS: tR = 1.10 min, [M+1]' = 239.12; 1 H NMR

(CD30D): S 7.20 (s, 1 H), 4.24 (g, J = 7.0 Hz, 2H), 3.00 (t, J = 7.0 Hz, 2H),
Example D

| Y—cooEt
S

a) To a suspension of NaH (2.88 g, 60% dispersion in mineral oil, 60 mmol} in
toluene (25 mL), EA (6.5 mL, 66 mmol) is added. The mixture is stirred at rt for 5
min before a solution of 4,4-dimethyl-cyciohexanone (2.52 g, 20 mmol) in EA (6 mi.)
is added. The mixture is heated to 55°C where a vigorous reaction staris. The white
to grey suspension turns orange and becomes clear. The clear solution is pourred
onto ice/water and is extracted with EA. The ag. phase is acidified to pH 4-5 and
extracted once more with EA. The combined organic exiracts are dried over
Nzp,S0. and the solvent is removed in vacuo to give 2-acetyl44-dimethyl-
cyclohexanone (2.00 g) as a yellow oil; 'H NMR (CDCla): 5 2.35 (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).
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2.45 (s, 2H), 1.57 (t, J = 7.0 Hz, 2H), 1.33 (t, J = 7.0 Hz, 3H), 0.96 (s, 6H).
woseangle C WO 2006/100631 PCT/182006/050845 56 CQEtddt/esos4s

-78C a solution of 5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophene-I-

carboxylic acid (5 g, 23.8 mmol) in THE"(s treated with tert.-butyllithium

(41 mL, 1. 5 M in pentane) The mixture is stirred at -78C for 15 min

) et SRR o A A MG S PR, (AL oD in

cm\mtﬁo(#ﬂ()'i61h)La(mdﬂfmiwtmﬁB%mleﬁm)rmd{wﬂut@nwd mﬁﬁagteﬂhe mixture

hree ti dor cextracts are dried ov
5 NGB B AT draThEHE o SRS BErIo water. The orgaic
pmaaﬁdmwwhwaéhemwwobdﬂedmﬁdaH@\O&O@lmmn and brine, dried over

Mgﬁg'%tnm th Iélpgget%é Otet% lgg:z%[ hloﬁ.{ nel aé%%}(%%ﬂ?_;tdene)mzi 4

dliNMR}/(Q@W@Qﬁ(B’IéZ(&@(Q bﬂ:oﬂxté’huﬁ@?e@idaoﬁléﬂﬁé&ﬁbr%@ﬁ Gil, LC-MS: tg
_ i}éb 1.45 (t, J = 6.7 Hz, 2H), 0.91 (s, 6H). Example D COOEt 15 S a) To
T a spénsmn of NaH (2.88 g, 60% dispersion in mineral oil, 60 mmol) in

toluene (25 mL), EA (6.5 mL, 66 mmol) is added. The mixture is stirred at

r for5 bef hexanone (2.52g, 20 .
O o TR & G htdP il kB SHEARR B B URlerS Mol in THF
(1 Olgnt@u&e&mﬁtoacﬂadaddﬂ@tﬁlylteﬁezwa;@/@@B%&@ﬂoﬂ}lﬂ@ﬁi@m&g@y a solution
;2 d beco r..The clear Iut| p urr d ont0| e/water an
of oA S E R G R A B S P i 2 o 17.14
mmmp imankiadthTHA. rfébeinnmbmedmrgamﬁreaumtswe doiedvein, The mixture is
lvent is.re ive

o STkl ) kBB 12 DEFcy e el ehis JHggever NaaSOs

e\(@m@a@d &axBptifide BYOEZ, @)kilica gel eluting with heptane/ioluene and then
heptane/bA  to  give  3,5,5-rimethyl-4,5,6,7-tetrahydro-benzolbjthiophene-2-
carboxylic acid ethyl ester (3.1 g) as a brown oil containing the regio isomer 3,5,5-
trimethyi-4,5,6,7-tetrahydro-benzo[bjthiophene-2-carboxylic acid ethyl ester. An
analytical sample is purified by prep. HPLC fo give pure 3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzolbjthiophene-2-carboxylic acid ethyl ester as a colourless oil; LG-
MS: ts = 1.13 min, [M+1] = 252.99; 'H NMR (CDCl):  4.29 (q, J = 7.0 Hz, 2H),
3.00 (1, J = 6.4 Hz, 2H), 2.30 (s, 3H), 2.26 (s, 2H), 1.52 (1, = 6.4 Hz, 2H), 1.34 (t, J
= 7.0 Hz, 3H), 0.96 (s, 6H).

Example E

| N—cooH
S

To a cooled solution (-78°C) of 5,5-dimethy!-4,5,6,7-tetrahydro-benzo[clthiophene-
1-carboxylic acid {960 mg, 4.57 mmol) in THF (19 mL), tert.-butyliithium (8 mL, 1.5
M solution in pentane) is added. The mixture is stirred at -78°C for 10 min before
ethyliodide (3.80 g, 24.37 mmol) is added. The reaction mixiure is stirred at -78°C
for 3 h. Water/methanol 1:1 (8 mL) followed by 10% ag. citric acid solution is added
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252.12 (s, 2H), 2.10 (s, 1 H), 1.48 (t, J = 7.0 Hz, 2H), 0.98 (s, 6H). WO
200%100631 PCT/182006/050845 57 b) At OC, a solution of
WO N]’P?}l dimethyl-cyclohexanone (5.00 g, 29.7 mmol) in GG SrERae 050845

(15 mL) is treated with oxalyl chloride (284 g, 59.4 mmol). The mixture is

heated to 60C and stirred for 15 min before it is pourred onto water. The

organic phase is separated, washed with sat. aq. NaHCO3 solution and
armlimbednédweésamwnndmam%oﬁnedq@mb}mwxg@m eithets are washed

wi%ﬁ(?::rﬁ%o'@n%@%l\% 1%%?%;%?&?@8)( %nfega%l%aﬁggﬁ?dq@%uspended in

reglo- isomer) as a rown ol ="71.00 min mixture o
amﬁn(adﬁnmb} dhedad §ol@ﬁl§’ﬁ>;m@mkedot¢>25 rfitvesed el Eiriegl (10 ging 3-ethyl-

m@@? I )]
%{m above %C s Eﬁoro ené%ﬂﬁ}%dg r%hg&{%%lyé%UEan)r%g 'g é@ﬁ@nmg as a
s%r.ghtlm b@i@ﬁ)ﬁﬁﬁchdciééﬁ$hbz rfesi,lﬁlhgf‘s@hﬂ%ﬂ?rs@hh@ﬂih#m f62.45 min.
The mixture is diluted with water and extracted with EA. The organic
extract is dried over Na2S04, evaporated and purified by CC on silica gel
Exampdenith heptane/toluene and then 15 heptane/EA to give
3,5,5-trimethyl-4,5,6,7-tetrahydro-b nzo[b]thlophene -2- carboxylic acid
ethyl ester (3.1 g) as a brown oil &¢ ng the regio isomer 3,5,5-
trimethyl-4,5,6,7-tetrahydro-benzo[ hene-2-carboxylic acid ethyl
ester. An analytical sample is purified byaprep. HPLC to give pure
3,5,5-trimethyl-4,5,6,7- tetrahydro-be [zo TiQieht-2-carboxylic acid
ethyl ester as a colourless oil; LCROMSStR = 1.13 min, [M+1] = 252.99;
1H NMR (CDCI3): S 4.29 (g, J = 7.0 Hz, 2H), 3.00 (t, J = 6.4 Hz, 2H),
2.30 (s, 3H), 2.26 (s, 2H), 1.52 (t, J = 6.4 Hz, 2H), 1.34 (t, J = 7.0 Hz, 3H),
T8 %@ﬁ@l@d)f AP ifel O 5@@@8@5@@?@ ﬂéf@ﬂ)ﬁd?@)tﬁgnzo thlophene-

5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c)thiophene- 1 -carboxylic acid (9

T 1eRroesylimaes (R 9198 $ mNebrinG ..ﬂﬂi@mé FRIL-PYYRIBITNI6 rmL 1.5N
irPpBFaaAkISiaddes, T BadBXiurads whkiaskals erder 40 Mirda@ras min before n-

propylicdide (5.22 g, 30.7 mmol} is added. Stirring is continued at -78°C for 45 min
before the reaction is quenched by adding water/methanol 1:1 (10 mL). The mixture
is allowed to warm 1o i, diluted with tert.-butyl methylether and 10% ag. citric acid

solution. The mixture is extracted twice with EA, the combined organic extracts are
washed with bring, dried over Na,S04 and concenirated. The crude product is
purified by prep. HPLGC to give 5,5-dimethyl-3-propyi-4,5,6,7-tetrahydro-
benzolcjthiophene-1-carboxylic acid (200 mg) as a colourless resin; LC-MS: {g =
1.04 min, [M+1] = 253.31; '"H NMR {CDCls): 6 2.98 (t, J = 7.0 Hz, 2H), 263 (t, J =
7.6 Hz, 2H), 2.36 (s br, 1H), 2.26 (s, 2H), 1.83 (hex, J=7.6 Hz, 2H), 1.51 (1, J = 7.0
Hz, 2H), 0.95 {t, J = 7.6 Hz, 3H), 0.94 (s, 6H).

Example G

I N—cooH
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ethyliodide (3.80 g, 24.37 mmol) is added. The reaction mixture is stirred

wodnéRtesf) for 3 h. Water/methanol 1:1 (8 ml-) followed by 10]°,/ ", 'U'(f‘@s{ms
acid solution is added WO 2006/100631 PC /IB2006/050845 ggan%tﬁe

mixture is extracted with EA. The combfed organic extracts are washed
with brine, dried over Na2S04 and evaporated. The remaining solid is

suspended in acetonitrile (6 mL), heated to 60C, cooled to rt, filtered and
Todﬁégpfged:}vgogugmﬂﬂs"@ of 5,S-damethyi»4,5,6,7-tetrahydro-benzo[c]th|ophene~

1 &%@Wﬁ&%b@ﬁ@ﬂotgtrgtyﬁﬁﬂrhanzmqmPR?S%&)G%PQM@%%@“@ 8 mL, 1.5
mg) as a_5 slightly beige solid; LC-MS; tR = 1.01 min, [M+1+CH3CN) =
M SBBNERARBIEREL SIS 166 THRHHRIb GBS stlFgofor 10 min before

isopRoBimeEINE 4 2.6/ de iy dreren zal kiRl eng el BN I6B8IHd 20 stirred at
9.51 mmol) in THE (40 mL) tert.-butyllithium (15 mL, 1.5 N in pentane)

75 IRy et mixierSiCstiffR spapdendmiduitnibaiviag. with water and
extevgiosiie: (At BA3THIBRIbIs S eega SEang s copinbed Abvi¢a,S0, and

for 45 min before the reaction is guenched by adding water/methanol 1:1 _
SVERPIAISITHERiXHHE S SREOSMSH e tPWRliRFolY, dibte@mifiiedt Sriypluting with
Danesthpieher@ndid Mevad withrasidHpelation ghhe sixbH By P EeiRtbinyl-4,5,6,7-

twice with EA, the combined organic extracts are washed with brine, driéd

el RRY N 28 BAARHBRRERE SR PROIB RIS Al Bop @Fiddyisreglid; LC-MS:
tr HRLE2 iogivave S-dimstini-3-poapyk4, 5,6, 7-tetrahydro-

benzo[c]thiophene-I-carboxylic acid (200 mg) as a colourless resin;

LC-MS: tR = 20 1.04 min, [M+1] = 253.31; 1H NMR (CDCI3): 6 2.98 (t, J =
Exéfplis BH), 2.63 (t, J = 7.6 Hz, 2H), 2.36 (s br, 1 H), 2.26 (s, 2H), 1.63

(hex, J =7.6 Hz, 2H), 1.51 (t, J = 7.0 Hz, 2H), 0.95 (t, J = 7.6 Hz, 3H),

0.94 (s, 6H). Example G COOH_Si25. WO 2006/100631

PCT/IB2006/050845 59

" N—cooH
HO "~

a) To a cooled (-78°C) solution of 55-dimethyl-4,5,6,7-tetrahydro-
benzofclthiophene-1-carboxylic acid (2.00 g, 9.51 mmol) in THF (40 mL), tert.-
butyliithium {15.8 mL, 1.5 M in pentane) is added. The mixture is stirred at -30°C for
30 min and cooled again to -78°C before DMF (2 mL, 27.4 mmol) is added. Stirring
is continued for 5 min. The reaction mixture is pourred onto 10% aq. citric acid
solution and extracted twice with EA. The combined organic exiracts are washed
with brine, dried over NapSC0, and evaporated go give crude 3-formyi-5,5-dimethyl-
4,5,8,7-tetrahydro-benzo[clthiophene-1-carboxyiic acid (2.30 g} as a brownish
foam, LC-MS: g = 0.82 min, [M+1+CH3CN] = 280.22; 'H NMR (CDCls): § 1{}.06 (s,
1H), 4.02 (s br, 1H), 3.06 (t, J = 6.7 Hz, 2H), 2.84 (s, 2H), 1.63 (t, J = 6.7 Hz, 2H),
1.08 (s, BH).

by To a soluion of crude 3-formyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[cjthiophene-1-carboxylic acid (2.38 g, 10 mmol) in methanol (20 mi) NaBH.
(756 mg, 20 mmol) is added in portions. The mixture is stirred at tt for 15 min,
diluted with 10% aq. citric acid and brine and exiracted with TBME. The organic
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To a cooled solution (-78C) of
I-4,5,6,7-tetrahydro-benzo[c]thiophene- 1-carbox
wo 2égg‘éggm!;‘f:wlyol) in THE (35 mL), tert.-butyllithium (16 mL, 1.5 >I\i/ll&o utcblj?)()rm%'i’?igh&‘S
pentane) is added. The mixture is stirre®at -78C for 10 min before
isopropyfiodide (7.60 g, 48.7 mmol) is added. The reaction mixture is
stirred at 5 -78C for 3 h, then at rt for 3 d. The reaction mixture is diluted .
exiyastiaiesh @vextintePnane With Solveridscipnmived snrpeiicesieadspressure to

e dried ow ]
I on siice gaan RV 20?%8%%%%?5%“%@%9%% 1

caghﬁ@@@@@iéd@%%@iuﬁﬁeﬂwm&m&é}%ﬁ) TrenbfhipribAel] = 241.22; 'H

|t Yo}

N e P S S P e B s 22 fr Fhioheg 80 0 = 70
HZ; 7284)) 6didtiem 655, 5-dimethyl-4,5,6,7-tetrahydro-

benzo[c]thiophene-1-carboxylic acid (2.00 g, 9.51 mmoi) in THE (40 mL),

tert.- butyllithium (15.8 mL, 1.5 M in pentane) is added. The mixture is
Exstiengdeat -30C for 30 min and cooled again to -780C before DMF (2 mL,

27.4 mmol) is added. Stirring is gontinued for 5 min. The reaction mixture

is pourred onto 10% ag. citric asidi26~golution and extracted twice with

EA. The combined organic extrac ashed with brine, dried over

Na2S04 and evaporated go give cryde3-formyl-5,5-dimethyl-

4,5,6,7-tetrahydro-benzo[c]thiopheng-I-carbf}yliztdcid (2.30 g) as a

brownish foam, LC-MS: tR = 0:92-mimyM+1+CH3CN] = 280.22; 'H NMR

(CDCI3): 8 10.06 (s, 1 H), 4.02 (s br, 1 H), 3.06 (t, J = 6.7 Hz, 2H), 2.84

a)(T @1, UBBFASION @F K terbubyaled {381y, BB Ma¥NNish SHEURD ML),
matiyRYkag1dinesihv 4,5, 5. @%@%t%ﬁsm&ﬁ%%@a%nﬁéawﬂw'ﬁmd ethy%

acid (2.38 g, 10 mmoi) in'methanol (20 ml- H4 (756 mg, 20 mmol) is
ey ﬁﬂﬁ)r@oﬁ% ”T'Pﬁ@%*&tﬁ?@%ds*ﬁr%%f%‘?*Fﬁfo?%*’iﬁuﬁaéﬁ‘ﬂﬂlﬁka"w e a solution

of K RlickiHe gs'@@ Qﬂﬁerﬂﬁ%%xmﬁﬁ V] BMEsids (G884 YW mixture is
2006/100631 PCT/TB2006/05084

stirred at 40°C for 16 h before another portion of methyliodide (1.03 g, 7.23 mmol}

is added at 0°C. The mixture is stirred at rt for further 24 h, is then diluted with

diethyl ether and washed with brine. The organic layer is separated, dried over

Na-S0. and the solvent is evaporated. The crude product is purified by CC on silica
gel eluting wiih hepiane:EA 5:1 to give 5,5-dimethyl-3-methylsulfanyl-4-ox0-4,5,6,7-
tetrahydro-benzo{clthiophene-1-carboxylic acid ethyl ester (538 mg) as a beige
resin; LC-MS: g = 1.07 min, [M+1] = 299.10; 'H NMR (CDCls): §4.33 (g, J = 7.0
Mz, 2H), 3.20 (t, J = 6.4 Hz, 2H), 2.59 (s, 3H}, 190 {t, =64 Hz, 2H},1.37 {1, J =
7.0 Hz, 3H), 1.20 (s, 6H).

b) To a suspension of anhydrous Znl: (647 mg, 2.03 mmol) and Na(BHJCN) (117
mg, 1.86 mmo!) in DCM (5 mL), a solution of 5,5-dimethyl-3-methyisulfanyl-4-oxo-
4,5,8,7-tetrahydro-benzo[clthiophene-1-carboxylic acid ethyl ester {539 mg, 1.81
mmol} in DCM (5 mL) is added. The yellow suspension is refluxed over night before
another portion of Znl; (100 mg, 0.314 mmol) and Na(BH;CN} {26 mg, 0.419 mmol)
is added. The reaction mixture is refluxed for further 24 h. The mixture is diluied
with diethy! ether and washed with sat. ag. NaHCO; solution and brine. The organic
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extract is dried over Na2S0O4 'and the solvent is removed under reduced
WORIRsAWEI0 give PCT/AB2006/050845
3-hydroxymethyl-5,5-dimethyl-4,5,6,7- tg{rahydro benzo[c]thiophene-1-
carboxylic acid (2.30 g) as a beige foam; LC-MS: tR = 0.83 min, [M+1] =
241.22;'H NMR (CDCI3) 8 4.69 (s, 2H), 3.00 (t, J = 7.0 Hz, 2H), 2.32 (s,

SRR EAPR: (S R B3P, S0 AR Vi OOHES) B recuced

prepgthglsulfanyb-4-oxo-4i%¢6,7- tetl’%{ﬂmpg}mgﬂEaln@@ﬁqﬁ),@’l'ﬂ;{e’[rahydro_

aci yl_ester 7 mm d |n ns To the
DI gR R S bIGAER B o B ELTAE 386 B EOn R THE NS s = 1.15
mimUMs Blevgpaddes) mmmxm(ﬁsus &W@ﬂ(@f @Qm e ebefozepanetes 7.0 Hz,

ortion fmeShyhodlde 2358 7 23 mmgl) is added at OC. The mixture is

20 4B IO bl S s e i e d. 21 2 thethytdhet ara0 Hz, 3H), 0.97
(s,\&kBhed with brine. The organic layer is separated, dried over Na2SO4

and the solvent is evaporated. The crude product is purified by CC on

silica gel eluting wtih heptane:EA 5:1 to give
Exasrsliggthyl-3-methylsulfanyl-4-oxo-4,5,6,7-

tetrahydro-benzo[c]thiophene-I-carboxylic acid ethyl ester (539 mg) as a

beige resin; LC-MS: tR = 1.07.1 +1] = 299.10; 'H NMR (CDC3): 8

4.33 (q, J = 7.0 20 Hz, 2H), 3.20 4 Hz, 2H), 2.59 (s, 3H), 1.90 (t, J

=6.4 Hz, 2H), 1.37 (t, J = 7.0 Hz; 1.20 (s, 6H) b) To a suspension of

anhydrous Zn[2 (647 mg, 2.03 mmd]) aRd-Ng{Rhi3

mmol) in DCM (5 mL), a solutieg of 55 dlmethyl -3- methylsulfany[ 4 -0X0-

25 4,5,6,7-tetrahydro-benzo[c]thiophene-I-carboxylic acid ethyl ester (539

mg, 1.81 mmol) in DCM (5 mL) is added The yellow suspension is

G S S AL DL 22 R TR B384 1

carbﬂmyad dardwﬁlp!r&tér (fB8 mg,tdr@isrdilnlmﬂamlhmem'ﬂ@tmﬁm@ 16.6 mmol)

in Vggﬁ%‘ﬁ%gg ?ﬁé‘ygg& 3 SO t'g?gtgrn Obé mgg ot Cat g overnight. The

- mixture is diiuted with ag. KH804 and extracted with DCM. The organic extract is

dried over NaxSQO, fillered and the solvent is removed in vacuo to give 5,5-
dimethyl-3-methylsulfany!-4,5,6,7-tetrahydro-benzofcjthiophene-1-carboxylic  acid
(546 mg) as a beige solid; LC-MS: tg = 1.00 min, [M+1] = 257.6; 'H NMR (CDCl): §
298 (1, J = 7.0 Hz, 2H), 2.49 (s, 3H), 2.34 (s, 2H), 1.55 {t, J = 7.0 Hz, 2H), 0.98 (s,
BH).

Example L

| —-cooEt
S

a) A mixture of 2-ethylbutyraidehyde (12.3 mL, 100 mmol), methylvinylketone (5.6
mL, 67.3 mmol} and M504 (0.07 ml) is stirred at 40°C overnight. Another portion
of methylvinylkeione (5.6 mlL, 67.3 mmol} and H.S0, is added and stirring is
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layer is separated, dried over Na2SO4 and the solvent is removed under
reduced pressure to give
WOS2806/10) [-3-methylsulfanyl-4,5,6,7-tetrahydro- PCT/IB2006/650845
benzo[c]thiophene-I-carboxylic acid eth§Bester as a beige resin; LC-MS:
tR =1.15 min, [M+1]=285.2; 1H NMR (CDCI3): 3 4.30 (q, J = 7.0 Hz,
2H), 3.00 It, J = 7.0 Hz, 5 2H), 2.50 (s, 3H), 2.33 (s, 3H), 1.54 (t, J = 7.0
cantindel), 4135060 for7 D HlzTBE)yOleWw Epl6H)ynEradiplied GOOthiddfomn and the

olution of . . .
S ‘,"@Iﬁi#ﬁert%ﬁ}lﬂ-?ﬁeﬁ%ﬁé%%‘#ﬁfi%‘%FﬁFe%%?f“dJrB‘?bérﬁ‘?o LHAR BrAcY 's purthied by
vaarboxylstidatibathylgisted (45Baing|-ty&domeel-endieQHH2 Q) (696G ragiouriess oil;
16.6 mmaq)), | 5 TH and water, (0.6, ml-).is.stirred at
Kot ot TGHE e TR A S 46 RSO IS e = 105 He
1HDCHM4T e organis lexiraet)isilsddiied avEONGZ DY, filsTetl 4bdrthetH), 0.87 (f, J =
olvent is removed in vacuo to give 5,5-
7%#%/5{ [-3-methylsulfanyl-4,5,6,7-tetrahydro-benzo|c]thiophene-I-carboxyli
c acid (546 mg) as a beige solid; LC-MS: tR = 1.00 min, [M+1] = 257.6;

1H NMR (CDCJ3): 98 (t,J = 7.0.Hz, 2H), 2.49 is, ,2.34 , .
ORASBAED PAL eV SRR TS TL BoBBROR T EA (400 mi) s
trmiﬁgﬂrﬁriﬂ‘ﬁ P%I@é@b@mildwg%@lzm;swmm& shetbyleinylketdhe h under 1

5. 5 , 67. m H2S04,(0.07.mL) is.stirred at 40 . .

o478 ot B THEG, fo Ereo AR M UTERlS (6 etapatatadin iy, dy oty
cydisHetdndmslerandstissng ésMPR0661R00BL IMGR/ IBIOMIDHBABHBR, J = 7.0
continued at 40C for 2 d. Thegellow solution is diluted with chgrgform

HanfHhe! S80VE 5 fethbedd a1rﬁ§n@%#r§dﬁ?eﬁ%r%§gu%.8$ Gide® Mz, 8H).

product is purified by

¢} To a suspension of K tert.-butylate (.19 g, 81.9 mmol) in THF (250 mL)},
ethylformate (24.8 mL, 260 mmol) is siowly added. To the slightly turbid mixture a
solution of 4,4-diethyl-cyclohexanone (11.5 g, 74.4 mmol) in ethyl formate (14 mL,
150 mmol} is added. The mixiure becomes warm and is cooied with an ice-bath.
The dark red to brown suspension is stirred at i for 18 h before 10% aq. citric acid
is added. The mixiure is extracted with DCM and the organic extract is dried over
NapS0O,; and evaporated. The brown oil is dissolved in chioroform (150 mbL) and
treated with oxaxylchioride (11.3 g, 88.1 mmol). Afier gas evolution has stopped,
the mixute is stirred for 1 h at rt. The dark solution is washed with 2 N ag. NaOH,
dried over NaxSO, and evaporated to leave a black oil {11.2 g). A solution of this oil
in THF (80 mL) is added to a cold solution (3°C) of NaCEt (11.4 g, 167 mmol) and
mercaptoacetic acid ethyl ester (10.0 g, 83.6 mmol} in ethanol {300 mt). The
reaction mixiure is stirred at it for 2 h before another portion of NaOEt (5.69 g, 83.6
mmol) is added. Stirring is continued at rt for 16 h and at 60°C for 2 h. The mixiure
is diluted with 2 N ag. HCI and is extracted twice with DCM. The combined organic
extracts are dried ovér Na.SQ,, filtered and the solvent is removed in vacuo to give
crude 5,5-diethyl-4,5,8,7-tetrahydro-benzo[clthiophene-1-carboxylic acid ethyl ester
(14.2 g) as a brown oil; LC-MS: {g = 1.16 min.

Exampie M
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vacuum distillation to give 4,4-diethyl-cyclohex-2-enone (10.7 g) as a
oil; Kpli mbar =88C; 1H NMR (CDCI3): 8 6.71 ( =

Wﬂﬁ%ﬁ%ﬁd, J=105 Hz, 51H), 242 () = 7.0 Hz, 2H). 1.55%5/5&2"%@@“8“

Hz, 2H), 1.57-1.40 (m, 4H), 0.87 (t,J = 3.6 Hz, 6H). b) A solution of

4,4-diethyl-cyclohex-2-enone (10.7 g, 70.5 mmoi) in EA (400 mL) is

treated with Pd/C (1.0 g, 10% Pd). The suspension is stirred at rt for 24 h

under 1 10 bar of H2. The mixtureAs filtered, and the filtrate is evaporated

to give 4,4-diethyl cyclohexanone ({11.7 g) as a colourless solid; 1H NMR

(CD30D): 32.32 (t,J=7.0 Hz, 4H 56 (t, J=7.0Hz,4H), 1.48 (q, J =

7.6 Hz, 4H), 0.88 (t, J = 7.6 Hz, 6F Io a suspension of K tert.-butylate

(9.19 g, 81.9 mmol) in THE (250 mL niesmate (24.8 mL, 260

mmol) is slowly added. To the slightly~tgfbid mixture a solution of

4,4-diethyl-cyclohexanone (11.5 g, 74.4 mmol) in ethyl formate (14 mL,

150 mmol) is added. The mixture becomes warm and is cooled with an

A icshddn Tdre sgsl@r@mwb@mw%mwgweﬁm%tﬂtd fIinkBhheiigyic acid
e

10% ag. citric acid is added. The mixture is extracted with DCM and the

SRy SRIE ML ds BfetP SUBIYL IR SRBPLIPEAarafi2 ThéBrddirtoi2s0 mL) is

stieisgohtegHrochderofpn 0 mlkd aadstigiaiesbvwiEhroiaxyishioldet il extracted
wi?i‘?';f? mmol). After gas evolution has stopped, the mixute_is stirred for 1 h

eiid BEIR'sdIMRGHAIsANASAdE RAAIDEY o AThOMTRIRLY Bher el 558 £xiracted

wihdempaiaesdminaye DURFleRiratis20b A5eBeRONRISO), inERS, and the
S05160 mL) is added to a cold solution é?é%%% of NaOFEt (11.4 g, 167 mm

; 1 6 ol
HRITDS RSO TRAEE Uil D TUSB PTOSES | B G A Me SHaMPLC on Rp-
C/3eficalycthe fpaston Misthie-is SRR 8-bheiorgmnsshene-1-carboxylic

rtion_of NaOEt (5.69 g, 83.6. mmol) is added. Stirring is continued at rt
2l G A BTN 1o MR Tt A PN 280.19: H
NIgFrestsd iiviseith @CIH)T begeombinedy grganiRxtragls ase 2liediovet, J = 7.0

. Na2S04, filtered and the solvent is removed in vacuo to give 30 crude
Hz; Bidlieing 4l 26, iietthby 8848 [nfphene-I-carboxylic acid ethy
ester (14.2 g) as a brown oil; LC-MS: tR = 1.16 min. Example M WO

2006/100631 PCT/11B2006/050845 63
xampie N

| N—cookEt

5,5-Diethyl-3-methylsulfanyl-4,5,8,7-tetrahydro-benzo[clthiophene-1-carboxylic acid
ethyl ester is prepared starting from 3-methylsulfanyl-4-ox0-4,5,6,7-tetrahydro-
benzo{clthiophene-1-carboxylic acid ethy! ester in analogy to the procedure given in
Example I; LC-MS: g = 1.20 min, [M+1] = 313.1; "H NMR (CDClL): §4.30 (g, = 7.0
Hz, 2H), 2.94 (1, J = 7.0 Hz, 2H), 2.50 (5, 3H), 2.32 (s, 2H), 1.54 (1, J = 7.0 Hz, 2H),
1.40-1.25 {m, 7H), 0.82 {{, J = 7.6 Hz, 6H).

Exampie O
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COOH S A solution of
5,5-diethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-I-carboxylic acid ethyl
Wﬁejéot%ﬁr“@%é g, 53.38 mmol) in ethanol (250 mL) and 2 N ag. L%ﬁ’{%ﬁyﬂ% B4s
is 5 stirred at 65C for 18 h. The mixtur&4s diluted with 1 N ag. NaOH and
extracted with diethyl ether. The aq. phase is acidified to pH 2 with 2 N ag.
HCI and extracted with DCM. The combined DCM extracts are dried over
Na2S04, filtered, and the solvent jg' removed in vacuo. The crude product
(11.3 g) is purified by MPLC on Rp- C18 silica gel to give
[ hophene-I-carboxylic 10 acid (2.93
f[M+1+CH3CN] = 280.19; 1H
 J% L.BHE8H), 2.46 (s, 2H), 1.59
#-0:84-0.74 (m, 6H). Example N

(t, J=7.0 Hz, 2H), 1.40-1.20 (, 4
COOEt 15 t~'S~ S

5,5-Dibieing-sreneinisaiiyma; 4,8,6 TeteinydrboersRietivenbasct leathsyiic acid
xylic acid ethyl ester is prepared starting from . X
oA A ISR SO, I (85 ARRAEPBRrPo EAERIReHeRclitof eciethy-3-
méetjisliteresiesis ForipayjeibaBraeaetaivendnt <A umpiedkid; LC-MS: tg =
LC-MS: tR = 1.20 min, [M+1] = 313.1;1H NMR CDCI‘%!): 84.30(q,J=7.0
1.8 miny MeklE 285 H,MPT 4GB Es)318) 2880l (sd 2716 -4 Bl (12 2.54(s, 3H),
2.@'?5@,@H3114§51é@5¢@6.74*%0,-.8_?11}1143771%1&%%50.58@@PJ&07\!§@£2, BH).
20067100631 PCT102006/050845 '64 COOH S'S
5,5-Diethyl-3-methylsulfanyl-4,5,6,7-tetrahydro-benzo[c]thiophene-I-carbo
Exyh igp ethyl ester is treated with LiOH as described in Example K to
give 5,5-diethyl-3-
methylsulfanyl-4,5,6,7-tetrahydra-bg&nzo[c]thiophene-I-carboxylic acid;
LC-MS: tR =5 1.06 min, [M+1] = 28 NMR (CDCI3): 8 2.96 (t, J =
6.4 Hz, 2H), 2.54(s, 3H), 2.31 (s, 2K), 155 (t, &= 6.4 Hz, 2H), 1.37-1.20
(m, 4H), 0.83 (t, J = 7.3 HZ, 6H).

To a solution of 5,5-dimethyl-4,5,6,7-tetrahydro-benzofc)thiophene-1-carboxylic acid
{1051 mg,5.0 mmol) in diethy! ether (15 mL) and THF (8 mL), methyliithium (7 mL
of a 1.6 M solufion in diethyl ether) is added. The mixiure is étérred at rt for 15 min
before the reaction is gueched with ethanol. The mixiure is diluted with 10% ag.
citric acid and extracted with TBME. The organic exiract is washed three fimes with
sat. ag. NaHCG;, dried over Na-S0O4 and evaporated {o give crude 1-(5,5-dimethyl-
4.5 6,7-tetrahydro-benzoicjthiophen-1-yi)-ethanone (1.0 g) as a brownish oil; LC-
MS: iz = 1.03 min, [M+1] = 209.07.

Example G

N4
S
To a suspension of 3,5,5-trimethyl-4,5,8,7-tetrahydro-benzofc]thiophene-1-
carboxylic acid (4.10 g, 18.28 mmol) in diethyl ether (300 mL), methyliithium (23

mbL, 1.6 M solution in diethyl ether) is siowly added at rt. The reaction mixture
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Example P O S 10 To a solution of

wosshimgEiyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylig-pgiBeas/050845
(1051 mg,5.0 mmol) in diethyl ether (1%glL) and THE (8 mL),

methyliithium (7 mL of a 1.6 M solution’in diethyl ether) is added. The
mixture is stirred at rt for 15 min before the reaction is queched with

ethanol. The mixture is diluted with 10%, ag...citric acid and extracted with .
OoFEHIES SR AR L AT B B SUB e Gl i Defore s
quiiathegwittedaieer Na2SQrgand expporatestioapited;rudeshed once more with

-(5,5-dimethyl- 7-tetrahydro-benzo[¢]thiophen-1-yl)-ethanone (1.
W SRR R A BT S m ATE 2 BRStr: BTy CC on
siliCa AeBeldiasustrensiptant:EA 4:1 fo give 1-(3,5,5-trimethyl-4,5,6,7-tetrahydro-

3.5 p-4rimethyl-4.5.6,7-tetrahydra-penzo[c|thiophene-l- carboxylic. acid . - ]
e R B8 A T AHGR L Blocrn DRSNS S LC-MS:
tr M s@6tioininiet)d ather) 73 éﬂwmmctbeo@tgut. g tilﬂ?f@ﬁ?t%?ﬂ mbxéwz? Er\ﬁi} 243 (s,

006/100631 PCT/1B2006/050845 65 becomes clear, yellow and slightly
3 %iéé@n%éas? r@iﬁ'léoﬂ 1§1n%§n“b§f3rg % 1&%@&%%&&

The organic layer is separated, washed once more with water, dried over

M 894 nd evaporated. The crude product is purified by CC on silica gel
Exéﬁm& th heptane:EA 4:1 to give 1-(3,5,5-timethyl-4,5,6,7-tetrahydro 5

benzo[c]thiophen-1-yl)-ethanone (

LC-MS: tR = 1.06 min, [M+1] = 223

7.0 Hz, 2H), 2.43 (s, 3H), 2.31 (s, 3 ,2H), 1.51 (t, J = 7.0 Hz,

2H), 0.95 (s, 6H). Example R 10 S Tgargolutign of

3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydr@-benzo[g]Jthiophene-I- carboxylic
acid (2.10 g, 8.81 mmol) in diethyMether £100 mL), a solution of

To a solution of 3-ethyl-55-dimethyl-4,5,68,7-tetrahydro-benzo{c]thiophene-1-
carboxylic acid (2.10 g, 8.81 mmol) in diethyl ether (100 mL), a solution of
methyliithium (11 mL, 1.6 M solution in diethy! ether) is added at rt. The pale vellow
soiution is stirred at tt for 15 min before another portion of methyliithium (2 mL) is
added. Stirring is continued for 15 min, a further portion of methyllithium (1 mL) is

80 g) as a pale yellow crystalline solid;
¥7~\H NMR (CDCI3): 53.00 (t, J =

added, and the mixture is again stirred for 15 min at 1. The reaction is guenched
with water. The organic layer is separated, washed once more with water, dried
over MgSO4 and evaporate. The crude product is purified by CC on silica gel
eluting with heptane:EA 7.3 to give 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzolclihiophen-1-yl)-ethanone (1.65 g} as a pale yellow solid; LC-MS: tg = 1.00
min, [M+1] = 237.15; 'H NMR (CDCls): § 3.03 {t, J = 7.0 Hz, 2H), 2.73 (g, J = 7.6
Hz, 2H), 2.47 (s, 3H), 2.31 (s, 2H), 1.55 ({, J = 7.0 Hz, 2H), 1.28 {§, J = 7.6 Hz, 3H),
0.97 (s, 6H).

Example &
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methyllithium (11 mL, 1.6 M solution in diethyl ether) is added at rt. The
(ﬁ%ale ellow solution is stirred at rt for 15 min before another %ﬁrtlon of
dm (2 mL) is 15 added. Stirring is continued for 15 AR08
portion of methyllithium (1 mL) is adde@fand 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 MgSO4 and
evaporate: The crude product is purified by CC on silica gel eluting with

heptane:EA 7:3 to give 1-(3-ethyl
Qoenzo?clthlop%% ? -yl)- eth%a%none g%@ W%M eg}gﬁdg’v[v;ﬁé% %Oﬁﬂé tetrahydro-
baﬁaze[m]ﬂﬁophenMmp:basynmcmi KBeR (DCISH ;183108 (b, dteiﬁyowdizer (20 mL), a

o 0 B AP g g o

is mmmmoaﬁmfm meaemmmmsaammommtwmtmum (0.25 mL) is added.

S ADURE 1oy I SR TLUb el EBgesh Sy IhSidplian ! 1 N ea

Kﬂﬂ@@d.ﬁduﬁolut@h@frmhﬁllthIlﬂiﬁu@ﬂ?d mﬂth Jd&t%yh eiﬁbmylveaséle)thsth 1 N ag.

d.at it 1SS0 é{ég’{ol fore ANQHERRAHMShyIsutanyl-
yﬁ ﬁlum TR A litring 18 donfinued for 2. The

4 Eeapszammnebemmmmwf)mmaqon@mm wgptish aryellow oil; LGC-
ME >{ture SQ% f) éeither washed with 1 N aq. NaOH, dried

ove? Na2 ated to give 1-(5,5-dimethyl-3-methylsulfanyl-

4,5,6,7- tetrahydro benzo[c]thlophen 1-yl)-ethanone (214 mg) as a yellow

E)?érj.Pq ]10 MS: tR = 1.09 min, [M+1 } = 255.1. Example TO ~"SS 15To a
on of

5,5-diethyl-3-methylsulfanyl-4,5,6,7-tefrahydro-benzo|c]thiophene-
1-carboxylic acid (669 mg, 2.35 mmal) in diethyl ether (20 mL), a solution
of _

To a solution of 5,5-diethyl-3-methylsulfanyl-4,5,6,7-tefrahydro-benzofcjthiophene-
1-carboxylic acid (669 mg, 2.35 mmol} in diethyl ether (20 mlL), a solution of
methyliithium (2.6 mL, 1.6 M in diethyl ether) is added at ri. The reaction mixiure is
stirred at rt for 4 h, diluted with diethy! ether, washed with 1 N ag. KoHPO;4 solution
followed by 1 N ag. NaGOH, dried over Na,S0O4 and evaporated to give 1-(5,5-
diethyl-3-methylsulfanyi-4,5,6,7tetrahydro-benzo[clthiophen-1-yl}-ethanone (458
mg) as a vellow oil, LG-MS: tg = 1.15 min, [M+1] = 283.1; 'H NMR(CDCl3): 8 2.96 (t,
J = 7.0 Hz, 2H), 2.53 (s, 3H), 2.45 (s, 3H), 2.32 (5, 2H), 1.56 (1, J = 7.0 Hz, 2H),
1.35-1.20 (m, 4H), 0.83 {1, J = 7.6 Hz, 6H).

Example U
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methyllithium (2.6 mL, 1.6 M in diethyl ether) is added at rt. The reaction

wonsisigrss1 stirred at rt for 4 h, diluted with diethyl ether, washggwiBehdbsosas
ag. K2HP04 solution followed by 1 N % NaOH, dried over Na2S0O4 and

evaporated to give 1-(5,5 20
diethyl-3-methylsulfanyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1
-yl)-ethanone (458 mg) as a yellow oil, LC-MS: tR = 1.15 min, [M+1] =
283.1; 1H NMR(CDCI3): 8 2.96 It, J = 7.0 Hz, 2H), 2.53 (s, 3H), 2.45 (s,
a) S’H:) 2. @QitlﬁiszHE)f JS%dilmb#ﬁMt&BZHﬁetrbaﬁfﬂoZBéﬁz%ﬂf)hl@{&%eh-carboxyiic

ooy e TSR ) WO 2001100831 PG inZ00005084
mﬁﬁ}dMM%MM@W@IMQWIWt@mWES heated
t
o 5955 A2 MRS 85l 0 (DL O 0D 0. on anc
thés et 5i$o@(1%aﬁtﬂ sw_ﬂtted mm& Tiﬁﬁe rmf%loﬁmq%@?éhed@&@mngre dried
e mix ure I WI X
NGk SRR A AP B B RS e R e R By -4.5.6.7
tetwb@dm-mo [Ejibrdimhethyl 4B dxylic acid ethyl eizster 7;7‘4 mg) as a brown oil;
t -1- t
T KRB A i ST 5, 58, 3225 85, 24,

1.51z(128): 2.06-85.2H)). 1 BBBEU( 4.6 HL BE)20)R3 E3 &) = 7 6 Hz, 3H),
0.95 (s, 6H). b) A mixture of crude
3-bromo-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1- carboxyllc

b) dcidlietby esteruds S bmracts Blmm&eﬁyﬁh S%WQelréﬁbeﬁf@'{c thiophene-1-

o4 meth 3 ml-) ed for 76 h, The
cofH RS 218 AR s (RS P TR B CHOS. g Nesommal) and
NA2MEF540) nihel aqnmnammmaﬁdif(@dmma@ %md&&b(ﬁmﬁ YRR mixture is

diie tr g; ﬁ%?&gl Fﬁ‘ 50 m%)iga% g &ﬁg tract?\!argﬁng % 30 mL). The aq.
exﬂanmmayaaaaﬁmmwmmm:ﬂ 6c- ma{‘vs@mﬂmi@[@i&nmb@w& Crshp3lieso mLy).
TR B SR L O e
3-testipeca BrB-oiitethB-mis, 7-tetrahydro-benzofclthiophene-1-carboxylic acid
(262 mg). This material is dissolved in dry diethyl ether (10 mL) and methyifithium
(0.7 mL, 1.6 N in diethy! ether) is added slowly at room temperature. Afier 15 min,
the mixture is diluted with diethyl ether {50 mL), extracied with 1 N ag. NaOH (2 x 5
mt), dried {NaxS0y), filtered and evaporated. The crude product is purified by CC
on silica gel eluting with heptane/EA to provide 1-(3-methoxy-5,5-dimethyl-4,5,8,7-
tetrahydro-benzofclthiophen-1-yl}-ethanone (44 mg) as a yellow oil; LC-MS: g =
1.03 min, [M+1] = 239.30; "H NMR (CDCls): § 3.96 (s, 3H), 2.98 (1, J = 6.4 Hz, 2H),
2.41 (3, 3H), 2.26 (s, 2H), 1.53 (1, J = 6.4 Hz, 2H), 0.95 (s, 6H). |

Example V
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the mixture is diluted with diethyl ether (50 mL), extracted with 1 N ag.
NaOH (2 x 5 mL), dried (Na2S04), filtered and evaporated. The crude
WORed(16668Ipurified by CC on silica get eluting with heptane/ERCIEBRS0fARE0845
1-(3-methoxy-5,5-dimethyl-4,5,6,7- g8
tetrahydro-benzo[c]thiophen-1-yl)-ethanone (44 mg) as a yellow oil;
LC-MS: tR =25 1.03 min, [M+1] = 239.30; 1H NMR (CDCI3): 8 3.96 (s,
1-@ BBy )Srédi'/M?ﬁG 72BtdR aH%b%ﬁﬁ%{%g%He%( Iy-athehbite is

H 0.95 (s, 6H Example V O S WO 2006/100631 PCT/1B20 6/050845
pr@gared in anaiogy to Example R from Example F; LC-MS: tg = 1.13 min, [M+1] =

254655 RINRIRY IS a%sy'aﬁ%é  (£18tabygliabenzpls] Oghfa- %l)r&th?ﬂ? 246 (s

neis preparedin an to Example R from Example F: LC-M

3H).13 BAIr{sNEH]) 2. Q@ifwfl-ﬂWFO(B@(ﬂBﬂ 813‘563(1141 @’@H& QH) 088 (t,J=

7 %%@ -07%7@ gﬁz 2.46 (s, 3H), 2.30 (s, 2H), 1.65 (hept, J = 7.0 Hz,
54°(t, J ="6.4 Hz, 2H), 0.99 (t, J = 5 7.0 Hz, 3H), 0.96 (s, 6H).

Example WO

Eﬂaﬁ%ﬁé}\ﬁthyl -4,5,6,7-tetrahydro-benzolc]thiophen-1-yl)-ethanone is
prepared in _ 10 analogy to Example R from Example M; LC-MS: tR =
1.09 min, [M+1+CH3CN] 278.22. Exdmple X0 S 15
1-(5,5-Diethyl-3-methyl-4,5,6,7-tetrahydro-benzo|c}thiophen-1-yl)-ethanon
e is prepared from Example M i : to the procedures given for
Example C and Q; LC-MS: tR = 1.08min{ [M+16CH3CN] = 294.27.
Example Y O /

1-(5,5-Diethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yl}-ethanone is prepared in
analogy to Example R from Examplie M; LC-MS: tg = 1.09 min, [M+1+CHsCN} =
278.22.

Example X

O
l N
S
1-{5,5-Diethyl-3-methyi-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl}-ethanone is

prepared from Example M in analogy to the procedures given for Example C and ;
LC-MS: tg = 1.03 min, [M+1+CH3CN] = 204.27.

Example Y

O
1 N
S
1-(3,5,5-Triethyl-4,5,8,7 -tetrahydro-benzo[cjthiophen-1-yl)-ethanone is prepared

from Example M in analogy to the procedures given for Example E and R; LC-MS:
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20 ts, 1-(3,5,5-T(ethyl-4,5,6,7-tetrahydro-benzo[c}thiophen-1-yl)-ethanone

- wolsddgated from Example M in analogy to the procedures givierdege66/050845

Example E and R; LC-MS: WO 2006/1§ 631 PCT11B20061050845 69
tR = 1.16 min, [M+1] = 265.24; 1H NMR(CD30D): 52.94 (t, J = 7.0 Hz,

2H), 2.75 (g, J = 7.6 Hz, 2H), 2.44 (s, 3H), 2.33 8s, 2H), 1.58 (t, J = 64
Hz, 2H), 1.40-1.20 ( 0.84 (t, J = 7.6 Hz, 6H). 5 Example Z COO

tr 8 S P bEe Ao bAIMEL RS B o o B0 21, 2.75 ¢
J Prerares startingurqr) 4umethyleysdohexanoag fallgwing, Hﬂﬂf@‘?ﬂgqr% -1.20 (
iven in Example A; LC-MS: tR =0.92 min; 1H NMR (CDBOD’) 18 (s,
4@@,%(&6 46 Bz 88117, 10 1 H), 2.86-2.70 (m, 2H), 2.22 (dd, J =
10.6, 15.8 Hz, 1 H), 1.95-1.85 (m, 1 H), 1.83- 1.70 (m, 1 H), 1.34(ddt, Jd =
5.9,13.5Hz, Jt=11.1 Hz, 1 H), 1.05 (d, J = 6.4 Hz, 3H). Example AA
EX@®DAE 75 Treatment of Example Z with MeLi in analogy to the procedure
described for Example P afford
1-(5-methyl-4,5,6,7-tetrahydro-be
{R = 1.00 min, [M+1]+= 195.23;

gthiophen-1-yl)-ethanone; LC-MS:
R (CDC13): 3 7.07 (s, 1H), 3.30
: .9, : : : R. ), 2.49(s, 3H), 2.25 (dd,
J=10.6, 15.8 Hz, 1 H), 1.95-1.70 tm2ZH), 1.42-1.27 (m, 1 H), 1.05 (d, J
= 6.4 Hz, 3H). 20 Example AB COOH"S WO 2006/100631
5-Methy!B2b 66 /0B8RIt do-RigEaielinie Bhieneple caritxyiethytaiide is  prepared

stéﬂ*ﬁ’ A 16k !ﬁ !

imethyl-4 gﬁﬁgé:}é%rgh%% %%%3% @H‘%}F@ 6% Oxﬁcgwen in Example A;
LC MS tr = 0.82 min; H NMR (CD;0D): 6 7.18 (s, 1H) 3.25 (dd, J = 2.9, 5.8Hz,
1H), 2.86-2.70 (m, 2H), 2.22 (dd, J = 10.8, 15.8 Hz, 1H), 1.95-1.85 (m, 1H), 1.83-
1.70 (m, 1H), 1.34(ddt, J4 = 5.9, 13.5 Hz, Ji= 11.1 Hz, 1H), 1.05 (d, J = 6.4 Hz, 3H).

Examplie AA

D¢
S
Treatment of Example Z with Meli in analogy to the procedure described for
Example P affords 1-(5-methyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-ethanone;
LC-MS: ts = 1.00 min, [M+1]" = 185.23; 'H NMR (CDChy): & 7.67 (s, 1H), 3.30 (ddd,
J =209,58, 18.8 Hz, 1H), 2.890-2.75 (m, 2H), 2.49(s, 3H), 2.25 (dd, J = 10.6, 15.8
Hz, 1H), 1.85-1.70 (m, 2H), 1.42-1.27 {m, 1H), 1.05 (d, J = 6.4 Hz, 3H).

Exampie AB

I N—cooH
S
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acid; LC-MS: tR = 0.95 min, [M+1+CH3CN] = 252.20. 5 Example ACS O
Treatment of Example AB with McLlI in analogy to the procedyre .
WOLRLEB% or Example P affords PCTmB2006/050845
1-(3,5-dimethyl-4,5,6,7-tetrahydro-benztc]thiophen-1-yi)- ethanone;
LC-MS: tR = 1.03 min, [M+1]' = 209.11; 'H NMR (CDCI3): 8 3.30 (ddd, J
10=2.9,5.3, 18.8 Hz, 1 H), 2.90-2.63 (m, 2H), 2.45 (s, 3H), 2.24 (s, 3H),
AllyGsicod 08 Exatnplel X ewith mejhyliozlidsd¢heveny, hecpramedure ﬁgscnbed for

A S0 R S PSR B R o

aciEkdipE affe@e5 min, [M+1+CHsCNJ™ = 262.2C.
3-ethyl-5-methyl-4,5,6,7-tetrahydro-benzo[c]thiophene-I- carboxylic acid;
LC-MS: tR = 0.99 min, [M+1+CH3CN] = 266.34. Example AE 20 S O

ExEegihaeRof Example AD with MeU in analogy to the procedure
described for Example P afford
1-(3-ethyl-5-methyl-4,5,6,7- tetrahy
LC-MS: tR = 1.06 min, [M+1 ] = 22

Ppenzo|[c]thiophen-1-yi)- ethanone;
WO 26/100631

5-Ethyl-4,5,6,7-tetrahydro-benzolc]thiQp éne-} carboxylic acid is prepared
starting from 4-ethylcyclohexanong folldWwing the procedures given in

TrEXBRUNE OF ENAMAR ALCREAMST &6 é?léib@y%@%ﬁ@d@rdceéﬁe%scnbed for
18.8 Hz, 1H), 291272(?] 2H), 2.26 (dd, J = 10.6, 15.8

ExagtRieao (m, 219198 64-1-BoTH MeHY r48-8: Zzte&ﬁ%hyﬂse&eﬁ%ﬂﬁ thipghen-1-yl)-
ethiZndhb: E5a0M'8,AG 1.03 min, [M+1]" = 209.11; 'H NMR (CDCls): & 3.30 (ddd, J

=2.9, 53, 18.8 Hz, 1H), 2.80-2.63 (m, 2H), 2.45 (s, 3H), 2.24 (s, 3H), 2.03 (dd, J =
10.6, 15.8 Hz, 1H), 1.92-1.68 (m, 2H), 1.36-1.20 (m, 1H), 1.07 (d, J = 6.4 Hz, 3H).

Exampie AD

| N—cooH
s

Alkylation of Example Z with ethylicdide foliowing the procedure described for
Example E affords 3-ethyl-5-methyl-4,5,6,7-tetrahydro-benzojcithiophene-1-
carboxylic acid; LC-MS: tg = 0.99 min, [M+1+CHsCN]" = 266.34.

Example AE

N
S
Treatment of Example AD with Meli in analogy to the procedure described for
Example P affords 1-(3-ethyl-5-methyl-4,5,6,7-tetrahydro-benzofcithiophen-1-yi)-
ethanone; LC-MS: tg = 1.06 min, [M+1]" = 223.16.
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10 S O Treatment of Example AF with McLi in analogy to the procedure

ri or Example P affords

W(gfé%é%%% ,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-ethanone; CE@}ﬁgﬁl?E{ﬂ&‘s
=1.04 min, [M+1]' = 209.18. 15 Examp@AH \ COOH S a) To a solution
of 8-methylene-1,4-dioxa-spiro[4.5]decane (6.0 g, 39 mmol, prepared
according to a literature procedure (K.C. Nicolaou, R. L. Magolda, D. A.

ExagieHadhtJ. Am. Chem. Soc. 102 (1980) 1404-1409)) in toluene (10 mL),
a 20 solution of diethyl zinc (100-qL, 1 M in hexane) is added at -40 to
-200x. The mixture is stirred for 10 before diiodoethane (53.6 g, 200
mmol) is added dropwise over a pe of 20 min. The reaction is warmed
to rt and stirring is continued for 18 Iy The n%?été) mixture is poured onto
ice-cooled sat. aq. NH4CI solution ald gxtra ice with diethyl ether.

The combined orgganic extracts are WO 2006/100631
5-BEiyIB 2R B/0s08rpd iT2heasécl it sahead -ddaBS2M3 antdivvatpredeimﬁ starting

AN RS SRR v e

(GioBtainth g dBptex.120%6308oldeink (oro@ust Bolatid).85HR, Al SQLUBQH al.72 (m, 2H),

2 85, G i) 0 ) i 1 LB L Ui e 2RO 11, 1.48-1.22

(rm 08 g ptralizesl By, 8Hing 2 N agq. NaOH and sat. NaHCOS3 solution
and extracted with diethyl ether. The organic extracts are washed with
water, dried over Na2S04, filtered and the solvent of the filtrate is

Exem@ieddi@ give spiro[2.5]octan-6-one (5.0 10 g) as a colourless oll
containing remainders of toluene (product voIatiIe). 1H NMR (CDCIS): 3

Example A; LC-MS: tR = 0.91 min; 1H N
Treatment of Example AF with Meli in analogy to the procedure described for

Example P affords 1-(5-ethyl-4,5,6,7-tetrahydro-benzojcjthiophen-1-yh-ethanone;
LC-MS: ig = 1.04 min, [M+1]" = 208.18.

Example AH

I N—cooH
s

a) To a solution of 8-methylene-1,4-dioxa-spirof4.5ldecane (6.0 g, 3% mmol,
prepared according to a literature procedure (K.C. Nicolaou, R. L. Magoida, D. A.
Claremon, J. Am. Chem. Soc. 102 (198C) 1404-1409)) in toluene (10 mL), a
soiution of diethyl zinc (100 mL, 1 M in hexane) is added at -40 to -20°C. The
mixture is stirred for 10 min before diiodoethane (53.6 g, 200 mmol) is added
gropwise over a period of 20 min. The reaction is warmed to 1t and stirring is
continued for 18 h. The reaction mixiure is poured onto ice-cooled sat. ag. NHCI
solution and extracted twice with diethy! ether. The combined orgganic extracts are
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(CDCI3): S6.70 (s, 1 H), 2.75 (t, J = 6.4 Hz, 2H), 2.50 (s br, 1 H), 2.21 (s,
2H), 1.23 (t, J = 6.4 Hz, 2H), 0.10-0.00 (m, 4H). Example Al COOH

20 S
WORREAH8P3 S Example AH with ethyliodide following the procebGFEB2006/050845
described for Example E affords 72
3-ethyl-5,5-ethylene-4,5,6,7-tetrahydro-benzo[c]thiophene-I- carboxylic
acid; LC-MS: tR = 0.99 min, [M+1] = 237.16. 25 Example AJ O WO
w2REA1 0668 R CBYB20BOB984ad T®ater, dried over NapS0,, filtered and the

ne4567ttr droben t
SO AR B Feaic LR itk WL TSHTig FEml s e odecane
(1giBsngh abxaoopteM:dsOiddE dertddmgrapplivh PD%2X5ARebE enoplet volatile).
AK COOH S a) To a solution of spiro[4.5]dec-6-en-8-one (1.58 g, 10.5
mmol, prepared according to a literature procedure (N. R. Natale, R. O.

b)%tsbluﬁo@rgf Pré@—dﬂ@a-uﬁﬁpﬁom@mﬂdedﬂn&»m (BR$18,nepped/9 mmol) in

T o betGHE R b e ZA L T S5 LT OO e i d v e thixture i
n@maﬁnfatbéycagtﬁagmrb{éaﬁ]déa%Bambs(éiSBé@bié?@amalu’tm and extracted with
.colo rI I|q 1H NMR C 2. 36 z , (t
oSSRt 110 0 8 Vi RO 2 Pl g LI R Safed Vet NaaSO,
fi lmmd[@ﬁdﬂ&mm&me cﬁdhgtﬁhﬂiehmmm*rm@memto 8 5loctan-6-one (5.0
1 4-but 4 5.6,7- te rah dro-benzolclthi -
O oA B S5 5 Y B Bl b e L GAE AL L ). 1 NI
(COONiB; EIMttlt*lemHz 278.23.00, Bxargple-xl 4H), 0.21 (s, 4H).

¢) 5,5-Ethylene-4,5,8,7-tetrahydro-benzo[clthiophene-1-carboxylic acid is prepared
by formylating, chiorinating and cyclising the above spiro[2.5]octan-6-one following
the steps b}, ¢) and d) described in Example A; LO-MS: tr = 0.91 min; 'H NMR
(CDCls): 8 6.70 (s, 1H), 2.75 (t, J = 6.4 Hz, 2H), 2.50 (s br, 1H}, 2.21 (s, 2H), 1.23 (t,
J = 6.4 Hz, 2H), 0.10-0.00 (m, 4H).

Example Al

| N—cooH
s

Alkylation of Example AH with ethyliodide following the procedure described for
Example E affords 3-ethyl-5,5-ethylene-4,5,6,7-tetrahydro-benzofcjthiophene-1-
carboxylic acid; LC-MS: tg = 0.99 min, [M+1]" = 237.16.

Example AJ

N



10

15

20

25

X COOH S Alkylation of Example AJ with methyliodide following the
W(P5 &{1 ldescrlbed for Example E affords
utylene)-3-methyl-4,5,6,7- tetrahydro-
benzo[c]thlophene -I-carboxylic acid; LC (MS: tR = 1.02 min, [M+1]+
=251.26. 25 Example AM WO 2006/100631 PCT/182006/050845 74
F3C a) To a solution of

1- @ﬂmbﬁ@rﬁi@@?&&@ﬁﬂ@%Hié[@%ﬁ@éﬁ]@bﬁtﬁ?%x&dw -gthaeog, is
I ( ln)dS o

P h}%drochlgrldg %@%6?%@ﬂﬁm%?d§’r%mD%%ﬁn%g¥n@ M%S%é/én?rr?t)a Sedure given in
Exgmniedhy-5-Mr 1 (33 89 gniredivhinibi <i@881¥8d 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 ether (2x100 mL). The organic extracts
ExaeRisRes with sat. ag. NaHCO3 solution, 10% ag. citric acid solution

and brine, dried over Na2S04, red evaporated and dried to give

PCY/IB2006/0506845

5,5-dimethyl-4,5,6,7-tetrahydrg zo[c]thiophene-I-carboxylic acid 10

methoxy-methyl-amide (23 g) asajb  oil; LC-MS: tR = 1.01 min, [M+1]
= 254.14. b) To a solution of diisop i
THE (400 mL) is added n-butyl I|th|u
pentane) at 0-5C. The solution is €06

g_p9 mmol, 1.5 M in
led’to -78C and a solution of

5,5-dimethyl-4,5,6,7-tetrahydro 15 benzo[c]thloghene 1-carboxylic acid
BnlaoRgliaiemet SHIQBigod AMfyTe THED @OtPHL @G aEe0eBeracoarding

toCaMaiRadd] »@aem@murﬁ'sxﬁa@@ f% Z@mﬁueéhr%§cd9ﬁ§0r%p Proc. int. 9
solution of iodine (30 g, 119 mmol) in THE (100 mlé)hlsa ded. Stirrin

(186 inLis3r 408785 fofiat %uﬁ‘ﬁh? ?é@c(%‘ﬁ @@uéﬁ% E@byBsRAAGR AL gmixture is

stitrdd aiMtuiedel waigF Bretharel $80mh hdfesShIiandrdilbird wiltevatrs solvent
(400 mL) 20 and extracted with diethyl ether (3x100 mL). The combined

Ofo?a%rﬁ%tﬁd&ﬂ?@%&%mqmw eRIEORAOH A% BYigs, an almost
cog@@fié@,v,enaﬂa@@ﬂwfmﬁr B 8&@903@%9 - Jraecpfie Prpaudt issprified 7 o iz,

CC on silica gel eluting with
4Hj, 1.70-1.65 {m, 4H), 1. 62 1.50 (m, 4H).

b} The above spiroj4.5ldecan-8-one is acylated, chlorinated and cyciized to 5;5—
(1,4-butylene)-4,5,8,7-tetrahydro-benzo[clthiophene-1-carboxylic acid following the
steps b), ¢} and d) described in Example A; LC-MS: tg = 1.00 min; [M+1+CH:CNI* =
278.23.

Exampie AL
" N—cooH
S
Alkylation of Example Ad with methyliodide following the procedure described for
Example E affords 5,5-(1,4-butylene)-3-methyl-4,5,8,7-tetrahydro-

benzo{clthiophene-1-carboxylic acid; LC-MS: tg = 1.02 min, [M+1]" =251.26.

Exampie AM
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afford

3-iodo-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-I-c é:lgiiggllc
wo 231%@[?16;587 -methyl-amide (18 g) as a brownish oil; LC-MS: tF? 6%818%%845
74

[M+1] 25 380.21. c¢)
3-lodo-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic
acid methoxy-methyl-amide (18 g, 47 mmol), Cul (14.5 g, 76 mmol) and
KF (4.4 g, 76 mmol) are dissolvedin DMF (80 mL). The solution is heated
to 1340C and methyl WO 2006/100631 RCT/IB2006/050845 75
chlorodifluoroacetate (16.26 g, 113! |) is aqged via syringe pump over
a period of 4 h. Gas evolution is obs&fvég. Ugon complete addition, the
mixture is cooled and poured into wgterice. TRe precipitate that forms is
collected, suspended in DCM (686" mL),"and filtered through a celite pad.

fil |
-Il\-la(?ﬂé%aé S\f[\llgn ??ew I&/getr é)gglﬂ%erec}p I&Bg%p ﬁ é{%seg{e:ﬂ carboxylic

acEdS{mghﬁ&mmwrom@MSQS 65@te‘trb}1ydr@dded N,O-dimethylhydroxylamine

hy rgvc\:/ﬁ[%lfg @?ggﬁ éaq?{du' mlnB[ ﬁ:y;} e@ gr@)cf&g"sol rﬁgn% followed by

TBR dBREi@-thifbonomethgl st 5h6&:T- tmrw&rd&mb@;]tfrbprr@a@non mixture is

SR R 21 BRE B S804 BRI oy
ethdfre(laxumrmﬂc)m"ﬁmﬁ rgddmc&xtmetm te rw%baﬁeﬁvtﬁt seforlls !Naiﬂ COs solution,
f £ d i J
L b 8 v anc
dribelthiyl egher (a;&dnnatt)ymhéﬁn@mmma@amaﬁdﬁﬁenmm&ﬁﬁn@rboxyitc acid
ied t fiad
R e T e T N
1-(5,5-dimethyi-3-t(fluoromethyl-4,5,6,7-tetrahydro-benzol[c)thiophen-1- y|)

oL A 55 oA A (o e

n-Ridly 21Esie; IR, 1.68.,(t] 0= Motz 1 26 yioio openieke) Brbdi@loride solution is
cooled fo -78°C and a solution of 55-dimethyl-4,5,6,7-tetrahydro-
benzo|cjthiophene-1-carboxylic acid methoxy-methyl-amide (23 g, 91 mmol) in THF

(100 mL) is added. Upon complete addition, the mixture is stirred for 20 min at
-78°C before a solution of iodine (30 g, 119 mmol) in THF (100 mL) is added.
Stirring is continued at -78°C for 30 min. The reaction is quenched by slowly adding
a 1:1 mixture of water/methanot {20 mL). The solution is diluted with water (400 mL)
and exiracted with diethyl ether {3x100 mL). The combined organic exiracts are
washed with 10% ag. citric acid solution and brine, dried over Nap80,, filtered and
evaporated. The crude product is purified by CC on silica gel eluting with DCM to
afford 3-iodo-5,5-dimethyl-4,5,6,7-tetrahydro-benzolc]thiophene-1-carboxylic acid
methoxy-methyl-amide (18 g) as a brownish oil; LC-MS: g = 1.08 min, [M+1] =
380.21.

¢}  3-lodo-5,5-dimethyl-4,5,6,7-tetrahydro-benzofc]thiophene-1-carboxylic  acid
methoxy-methyl-amide (18 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
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O Br S 25 To a solution of

Wﬂ,]fé§6,§‘9§ﬂ§i§pethyl-4,5,6,7-tetrahydro-benzo[c)thiophen-l-yl)- mﬁﬁﬁmms 45
(1.18 g, 5.31 mmol, Example C) in THE (60 ml-) and methanol (6 mL),

phenyitrimethylammonium bromide dibfSmide (2.0 g, 5.31 mmol) is added
in portions. Upon complete addition, the mixture is stirred at rt for 30 min

before the solvent is evaporated. The crude product is purified by prep. )
ChM@ﬂ(@f&%@stﬁi%@o?&ssM-% FBeR7s AfHed0via, ingepump over a period

ofaﬁﬁp&%eé(?d@{ﬁiéhqgné@é%@ﬁe@-.5%cyﬁ%ﬁﬁ9@{é%ﬁon, the mixture is cooled
PCT/182006/050545 76 formic acid) to give

ansl RORiEd. (919 ovaesicn. 415% presipitgie dhaniesnisphRifcted, suspended in

DA ssbanene 4428 i1rag w&hgw'g%éﬁiﬂfe IANMIRA Gifald) i B Wedthé® with 0.5 N
2H), 3.03 (t, J.= 7.0 Hz, 2H), 2.36 (s, 3H), 2.30 (s, 2H), 1.54 (t, J = 7.0 Hz

atp ik bigs Sr’ném)fcgi@y&qilayéghéag.é\lg @Og solution, dried over Na,SOy, filtered
andt Bramagotatethyl-30-digiethyl-4 BGifrstranydierberzelsiyorkes 1 ahydro-

- ethanone is prepared from Example R in analogy to Bromoketone 1, )
bergaisghipphenad mabaivin acid gnothoxy BV & 14to8) @soRyprown oil;

LB (tid=—101D Man2tih+4Q 2 32A(a0) = 7.6 Hz, 2H), 2.30 (s, 2H), 1.56 (t, J
= 6.4 Hz, 2H), 1.29 (t, J = 7.6 Hz, 3H), 0.97 (s, 6H). Bromoketone 3 O Br
SF3C 15

d) 2 Bysieoh-63.§; dienaibithyd-tithiniemaibit-4,8, 6, eiahysyarsaszetelieiophene-
hen-1- yl)-ethanone is prepared from Example AM in analogy to

‘2-@@m&g%ﬂgiq;m@t_m@g-fﬁethyi-amide {14 g, 44 mmol) in c%ethyl ether (400 mL)}
Is treated at rt with methyi lithium (80 mL, 1.6 M in diethyl ether). Upon complete
addition, the mixiure is stirred at 1t for 15 min before it is poured onto waterfice and
neutralized with ag. HCL The ether phase is separaied and the ag. phase is
extracted two more fimes with diethyl ether (2x100 ml.). The organic exiracts are
washed with brine, dried over MgSQ,, fillered and evaporated. The crude product is
purified by GG on silica gel eluting with heptane containing 20-30% of DCM to give
1-(5,5-dimethyl-3-trifluoromethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yi)-
ethanone (9.1 g) as a yeliow oil; LC-MS: tg = 1.11 min, [M+1+CHaCN] = 318.34; 'H
NMR(CDCla): 8 3.04 (1, J = 7.0 Hz, 2H), 2.57 (d, J = 1.2 Hz, 2H), 2.53 (s, 3H), 1.58
{t, d = 7.0 Hz, 2H), 0.99 (s, 6H).

Bromoketone 1

Ny Br

-

To a solution of 1-(3,55trimethyl-4,5,6,7-tetrahydro-benzofcjthiophen-1-yl}-
ethanone (1.18 g, 5.31 mmol, Example C) in THF (60 mL) and methano!l (6 mL),
phenylirimethylammonium bromide dibromide (2.0 g, 5.31 mmel) is added in
portions. Upon complete addition, the mixture is stirred at rt for 30 min before the
solvent is evaporated. The crude product is purified by prep. HPLC (Grom-Sil 120
ODS-4-HE, 30x75 mm, 10 um, 20-85 % acetonitrile in water containing 0.5 %



10

15

20

= 1.14 min, '"H NMR (CDCI3): 8 4.28 (s, 2H), 3.06 (t, J = 7.0 Hz, 2H), 2.59

(s, 2H), 1.60 (t, J = 7.0 Hz, 2H), 0.99 (s, 6H). 20 Intermediate 1 O-N N
WSSO 2006/100631 PCT/1B2006/050845 77 a) To aFSTilHigPepsos4s

3,5-dimethyl-4,5,6,7-tetrahydro-benzo[ciéhiophene-I-carboxylic acid (250

mg, 1.19 mmol) in DMF (3 mL), TBTU (381 mg, 1.19 mmoi) and DIPEA

(507 mg, 3.92 mmoi) is added. The mixture is stirred at rt for 5 min before

fo(aﬂar a&i@]-fb(gxidqujwmfc(rjbawmjHgﬁ%@thﬁthﬁ,@m@}momﬁmcﬁmophen-
298 mg, 1.19 5 mmol, Hydroxyamidine,3),dis id F(2 is
1SRG B AR A ATBES, Fid B Sl ot i) 303
J acidy(@i5 mi4) andeestamyile € i pindisepataterd Pyomep2HPLEDS (s, 8H).
(Grom-Sil 120 ODS-4-HE, 30x75 mm, 10 m, 10-95 % acetonitrile in water
containing 0.5 % formic acid) to afford 5,5-dimethyl-4,5,6,7-
Bietabxefarfenzo[c]thiophene-I-carboxylic acid
N-(3-ethyl-5-methyl-4-(2-carboxy 10 ethyl)-N-hydroxybenzamidine) ester
(170 mg) as a white solid; LC-Mg AR 1.04 min, [M+1] =443.34. b) A
suspension of O
5,5-dimethyl-4,5,6,7-tetrahydro-b
N-(3-ethyl-5-methyl-4-(2-carboxy-ethyl)-X-hydroxybenzamidine) ester
(165 mg, 15 0.373 mmol) in tolue mL) is stirred at 85C for 24 h
and at 105C for 72 h before the solyent is removed in vacuo. The crude

product is purified by prep. HPLC (Grom-Sil 120 ODS-4-HE, 30x75 mm
2-Rrpme-To@rethubd acalBIRthld-fhomatet baRYRTAPE 70l RinR ) 16)-

o BiRKsh3- ¢ - [rdpaeimeily B4 &8sle R in analogy to Bromoketone 1; LC-MS: g =
tetrahydro-benzolc]thiophgn-1-yi)-[1,2,4 oxadlazoI-S-y%e\%%l-6-methyl-p
1 Agnfredirddiontd add:(IdONME} 4RSI sbRd: (sCAS: 304 18t Hz, 2H),

o = #2573 Hpteiedials O COMN, J = 6.4 Hz, 2H), 1.29 ¢, J = 7.6 Hz,
3H), 0.57 (s, 6H).

enggl-carboxylic acid

Bromoketone 3

A Br
s

\
FsC
2-Bromo-1-(5,5-dimethyl-3-trifluoromethyl-4,5.6,7-tetrahydro-benzofclthiophen-1-
yi}-ethanone is prepared from Example AM in analogy to Bromoketone 1; LC-MS: 1r
= 1,14 min, 'H NMR (CDCl): & 4.28 (s, 2H), 3.06 (1, J = 7.0 Hz, 2H), 2.59 (s, 2H),
1.80 (t, J = 7.0 Hz, 2H), 0.99 (s, 6H).

intermediate 1
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a) A solution of
wd XRerootamethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl) 23 ethanonsesas
(355 mg, 1.55 mmol) and 3-(2-ethy|-4-f%r}nyl-6-methy|-phenyl)-acrylic
acid (373 mg, 1.70 mmol, Aldehyde 5) in"methanolic NaOH (8 mL, 10 g
NaOH in 100 mL methanol) is stirred at rt for 3 h before it is carefully
acidified tp pH 1 hy adding 2 N aq. HCI. The mixture is extracted twice i
i BN oA} SRR b Rl RSERM AR 2l BPRD et -carboxyic

acileRBE §R4 1fiterathaind ievBRFatg dnLheTWO LSS 18063 RChinol) and DIPEA
%006/0 45 78 crude product is crystallised from acetonitrile (120 ml-)
5& gﬂ)gsg_{%_ g¥ Rarg fg stirred at rt for 5 min before 3-[2-

eI RAR Y3 60681
etethiNLyBrStptaiedroiaoyniclitienhenian)ipippmiicpBery 2oy lieg, 1.19
aci ﬁg%mé%as ,eIIOégc#staIS' C- S:FtR: 1.17 min, [M+1!§__4 3.34;
MIRNTHELEHERIES. ‘E{ spveld in WM (3 migds@dged; SUrting j§-ostinued at
rt 76331(h. 2Fhe Arifk(de J& it ZvithHb i3 ddidd B B il zaddHiesidSiflie (5 mL)
J=7.0Hz, 2H), 2.77 (q,.J = 7.6 Hz, 2H), 2.471{]),@85 3H), 2.3%&5, 3H), 2.32

and sapargied pyiRrepa HELGIGremaaN 120 DDA, 30 ke 19 um, 10-95

% Tacaieaitiien o hialeresBuelmet /b A3meprid 43i8y iRy 55 frsthDi-4,5,6,7-
tetrahydro-benzo|c]thiophen-1-yi)-propenyl]-phen Ii-acr lic acid (340 mg;,

e apgRiRRIZ Al tBRRbR e s CREPVUNCm AR inNdRRBlY Parotnd-finfe-carboxy-
ethQMNRdy dRaigteneshwile 58P e watel) inadiadand tﬂ@'i'@s%ﬂag SO tg = 1.04
stirred at 50C for 72 h under 10 bar of H2. Another portion of Pd/C is
Myl dha §6iRd-is continued for 16 h at 50C under 10 bar of H2. The
reaction mixture is filtered and the filtrate is 15 evaporated. The crude
product is purified by prep. HPLCééGrom-Sil 120 ODS-4-HE, 30x75 mm,

b} RUSRBESIRNI Qw59 E S B H ) sitBh s osbereeiehioresegivearboxylic

a@d&%@lﬂﬂ@ﬁ@%ﬂyﬁ%%@c%:@n&ﬁéfﬂvﬁthyhﬁsﬁ@jﬂéﬁﬂﬁ%me) ester (165 mg,
nzo[clthigphen-1-yi)-propyl]-phenyl}-propionic acid (154 mg) as a
02510 RED Bl OARSHRELL EsPYHTodveL B St 39, PCAERERRSRe for 72

befdreNnt ©6Mrit is removed in vacuo. The crude product is purified by prep.
HPLC (Grom-Sil 120 ODS-4-HE, 30x75 mm, 10 pm, 70 to 100% acetonitrile in
water containing 0.5 % formic acid) to afford 3-{4-[5-(5,5-dimethyl-4,5,6,7-
tetrahydro-benzo[clthiophen-1-yi)-[1,2,4joxadiazol-3-yl}-2-ethyl-6-methyl-phenyl}-
propionic acid (100 mg) as a white solid; LC-MS: tg = 1.18 min, [M+1] = 425.31.

intermediate 2

a) A soluion of 1-(3,5,5-trimethyl-4,5,8,7-tetrahydro-benzo[cjthiophen-1-yl)-
ethanone (355 mg, 1.56 mmol) and 3-(2-ethyl-4-formyl-6-methyl-phenylj-acrylic
acid (373 mg, 1.70 mmol, Aldehyde 5) in methanoiic NaOH (8 mi, 10 g NaOH in
160 mL methanol) is stirred at rt for 3 h before it is carefully acidified to pH 1 by
adding 2 N aq. HCI. The mixiure is extracted twice with DCM, the organic extracts
are washed with water and brine, dried over MgSQ,, filtered and evaporated. The



10

15

20

25

S
3-{2-Ethyl-6-methy-4-[5-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo[c]thioph
WRHAANEE 2 4)oxadiazol-3-yl]-phenyl}-propionic acid is prepdiet/ Ji2006/050845
analogy to Intermediate 25 1 using Ex&@$ple C and Hydroxyamidine 3;
LC-MS: tR = 1.21 min, [M+1] = 439.25; 'H NMR (D6-DMSO): 5 12.25 (s,
1H), 7.66 (s br, 2H), 3.04 It, J = 6.4 Hz, 2H), 2.94- 2.84 (m, 2H), 2.70 (q, J
crade Srbaudt Js 2R RBdt oM a2@d trikd ] 1 20 fll) 3= give BZ22thyi-6-methyi-

D58 BB ARG SSnSelBonhen-1 1 propeny

PRt RNHCRISHITD SR 45 SelidelrahysliasarcaltBhipphen: 17y inho (M+1] =
PO i L SR O U

7 34 3cthul S7oadimethu-4 S HtetansirahengalclibignentHyis.16 (¢, J = 7.0 Hz,

ethanone (400 mg, 1.69 mmol, Example R) and
2H) (246 B-GnBEnAdhen - Qﬁsoﬁan%ﬁ%i&séﬁ!d)n?g?g@% Ailoil-57 (t. J =6.4

HEJgeydez) 0 20sjoa) 0 Ipmasiale BHHC- MS: (R = 1.15 min, [M+] -
427.40; 1H NMR (CDCI3): 6 6.91 (s, 2H), 3.10-2.90 (m, 10 8H), 2.73 (q, J
= 7.6 Hz, 2H), 2.53-2.46 (m, 2H), 2.32 (s, 6H), 2.30 (s, 2H), 1.54 (t, J =

b)7-80§ﬂi2é 241), doAGitnd =of -6 B3R E-MEIRHA-IRlepeliE S S RineMii-4,5,6,7-

S . . y

teyabygiqyharzelsliticnhe 8- indkirpre syl RismiiRroben 258 HdPheme. 0-805

m)lﬁ?sa- %%f@l%g&g@ﬂhmmhyﬁ@,h@n&h}-mima@ﬂwéﬁw@@m ffean mg, 10% Pd,
- -e - -

GBI ISR AR SRR AR RSN SMBH &S AR R for 72

h s (fo f@&%ﬁ'@ﬁhﬁb@@?@fﬁ@h%?Y@d@@ﬁ%(?éﬂﬁié@i@uw@ﬁhﬁﬁ’@ i8) dBntinued for
analog%i)o Intermediate 2; LC-MS; tR = 1.16 min, £M+1] = 441.36; 'H

TR Bt eDEIRNEE.98 Ranelii), §18d%action Mg &3 Wieed)apding filvate is
evapdr&ts, P ok (Brobitiof & Warified by prep. HPLC (Grom-Sil 120 ODS-4-HE,

30x75 mm, 10 pm, acetonitrile/water {0.5% HCOGOH), 20% 1o 95% acetonitrile) to
give 3-{2-ethyl-6-methyl-4-[3-0x0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-
benzo[c]thiophen-'i-yf)-prepyl}phenyf}-—p%op‘ron'fc acid {154 mg) as a colourless
foam; LC-MS: {r = 1.15 min, [M+1] = 427.30.

intermediate 3

3-{2-Ethyl-6-methyl-4-[5-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yi}-
[1,2,4joxadiazol-3-yl}-phenyl}-propionic acid is prepared in analogy to intermediate
1 using Example C and Hydroxyamidine 3; LC-MS: {r = 1.21 min, [M+1] = 439.25;
"H NMR (Ds-DMSO): 5 12.25 (s, 1H), 7.66 (s br, 2H), 3.04 (t, J = 6.4 Hz, 2H), 2.94-
2.84 (m, 2H), 270 (q, J = 7.6 Hz, 2H), 2.39-2.35 (m, SH), 2.33 {5, 2H), 1.57 {1, J =
7.0 Hz, 2H), 1.20 (t, d =7.6 Hz, 3H}, 0.96 (s, 6H).
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2H), 2.56-2.48 (m, 2H), 2.36 (s, 3H), 2.32 (s, 2H), 1.56 (t, J = 7.0 Hz, 2H),
= 7.6 Hz, 3H), 1.24 (t, J = 7.6 Hz, 3H). Intermediat
"V(};’()g(‘)?gX 108%%131 PCT/IB2006/050845 80 C}-N COON N eahhonsinsons
3-{2-Ethyl-6-methyl-4-[5-(3-ethyl-5, 5-d¥ hethy
I-4,5,6,7-tetrahydro-benzo|c}thiophen-
1-yl)-[1,2,4}oxadiazol-3-yl]-phenyl}-propionic acid is prepared in analogy to
InjptsRedidtdet1 using Example E and Hydroxyamidine 3; LC-MS: tR = 1.24
min, 5[M+1]=453.29. Intermediate 7O S/\ F3C COON a) A solution
of 1-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro- 10
benzo[c]thiophen-1-yi),eth; 2 1.81 mmol) and
. P 51395 mg, 1.81 mmol) in
3 L). The
fore4 h ixture is
diluted with sat. ag. NaHC{3 solution and extracted twice with EA. The
organic extracts are washed with sat. NaHCOS3 solution, dried over 15
3-MdSa4; Hityled cimbthybiénd ot thtr ditydre ibavapioftitegh! Eine Teptidd-oxo-
prg%g_}@%&%ﬂ%ﬁﬁ}%}&ﬁl8%58958!&1“F@sﬂ'tﬂ@?ﬁ’éa'(%%z%@\egdl 48 UEoicurless
lyeirhidigaie3 oo ofoBeatiyyiEsaimettatvéii SErizdiahthibpHaent ol idiopden- 1-yi)-
] 722 thyl- thyl-nhenyl}- iG-acid.at
o e s F8 Sh8 ST ety oteny-
Progme: gRick 132 min, 2209 gl =Aosind ¥ drassetiagn tof Intermediate 2; L.C-

{4-[3-(5,5-dimethyl-3strifl thyl- e ydrao-
M o b e e S (BRI Bt s 2ty 0290 (m,
8HGi8.@a, J = 7.6 Hz, 2H), 2.53-2.46 (m, 2H), 2.32 (s, 6H), 2.30 (s, 2H), 1.54 (t, J
= 7.0 Hz, 2H), 1.28 {t, J = 7.6 Hz, 3H), 0.97 (s, BH).

intermediaie 5

3-{2-Ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[c]thiophen-1-y})-3-
oxo-propyli-6-methyl-phenyl}-propionic  acid is prepared from 1-(3-ethyi-5,5-
dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen- 1-yl)-ethanone (Example R) and 3-(4-
formyi-2-ethyl-6-methyl-phenyl}-propionic  acid (Aidehyde 6) in analogy to
intermediate 2; LC-MS: tg = 1.16 min, [M+1] = 441.36; 'H NMR (CDCly): § 6.95 {s,
1H), 6.93 (s, 1H), 3.12-2.94 (m, 8H), 2.74 (g, J = 7.6 Hz, 2H), 266 (g, J = 7.6 Hz,
2H), 2.56-2.48 (m, 2H), 2.36 (s, 3H), 2.32 (s, 2H), 1.56 (t, J = 7.0 Hz, 2H), 1.2¢ {1, J
=7.6 Hz, 3H), 1.24 (t, J = 7.6 Hz, 3H).

intermediaie 6
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ester (630 mg, 1.25 mmol) in ethanol (25 mL), a suspension of Pd/C (400
mg, 10% 25 Pd) in ethanol (15 mL) is added and the resultin '
WAIHEAREELOC Tor 16 b WO 2006/100631 PCT/lBZOOG/OSOS%?E firh e
8 bar of H2. The catalyst is filtered off a@@ the solvent of the filtrate is
evaporated. The residue is separated by CC on silica gel eluting with
heptane:EA 4:1 to give
3-{4-[3-(5,5-dimethyl-3-trifiuoromethyl;4,5,6, 7-teffahydro-
benzo[c]thiophen-I-W)3-0Xp-propyl]-2ethyk6-methylph&QPidropionic
acid ethyl 5 ester (340 Qi : 7

_ ATTS | e totresponding isopropyl
ester) as a colourless 0i ,C- S:tR =1.28'mi, [M+1]=509.49.¢c) A
solution of 3-{4-[3-(5,5-dimg §I-3-trifluorometh +=#,5,6,7-tetrahydro-
benzo[c]thiophen-I-yl)-3-6X

Xo-propyl]-2-ethyl-6-methyl-phenyl}-propionic

T

1-40)-GitA Hwiadaknicdr wihphetyiconithiD CRE@X 75 niepaiedoriibinatalogy 1o

InfHAR S8l YE" £anPhEIRIRLANGe SOVEHALNE - 1.24 min,
Iltrate Is evaporated. The crude product’s putified on prep. TL plaf‘es
[Mvit] hefB8HEBEA 3:4 to give 3-{4-[3-(5,5-dimethyl-3 15
trifluoromethyl-4,5,6,7-tetrahydro-benzolc]thiophen-1-yl)-3-oxo-propyl]-2-e
thyl-6- methyl-phenyl}-propionic acid (206 mg) as a colourless glass;
Intemigdige=71,17 min, [M+1] = 481.36. Method A 20 To a solution of the
thiophene-2-carboxyli¢ acid in DMF (approx. 15 mUmmol), TBTU (1.3
eq.) and DIPEA (3 eg)ys adtded. Tr&(; mixture is allowed to stand at rt for
2 h before the approprid ine (Z7eq.) is added. The mixture is allowed
to stand at rt overnight angis tiye ated by prep. HPLC (Waters

X-terra, 5m, 25 19x30mm, \ enitigle in water containing 0.5%
@ lyophilised to give

sat. aq. NH40H). The
the desired amides as colourless lyophilisatgs™o¢ resins. Examples 1 to 4

COOH

a) A sclution of 1-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yl)-ethanone (500 mg, 1.81 mmol) and 3-(2-ethyl-4-formyi-6-
methyl-phenyl}-acrylic acid (395 mg, 1.81 mmol) in ethanoi (25 mL) is treated with 5
N HCI in isopropano! (15 mL). The orange brown reaction mixiure is stirred at 65°C
for 84 h. The mixture is diluted with sat. ag. NaHCO; solution and extracted twice
with EA. The organic exiracts are washed with sat. NaHCO; solution, dried over
MgSO,, filtered and the solvent of the filirate is evaporated. The crude product is
purified by CC on silica gel eluting with heptane:zA 91 1o give 3-{4-[3-(5,5
dimethyi-3-trifluoromethyl-4,5,6,7-tetrahydro-benzo[cjthiophen-1-yl)-3-oxo-
propenyl]-2-ethyl-6-methyl-phenyl}-acrylic acid ethyl ester (634 mg, contains traces
of the corresponding isopropyl ester) as a colourless oil; LC-MS: tg = 1.32 min,
[M+1] = 505.04.

b) To a solution of 3-{4-[3-(55-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-
benzo[cjthiophen-1-yl)-3-oxo-propenyl]-2-ethyi-6-methyl-phenyl}-acryiic  acid ethyl
ester (630 mg, 1.25 mmol) in ethanol (25 mL), a suspension of Pd/C (400 mg, 10%
Pd) in ethanol (15 mL) is added and the resulting siurry is stirred at 85°C for 16 h
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O NOR H 30 WO 2006/100631 PCT/1B2006/050845 82 The following
waoeeanptasiare prepared according to Method A and starting framg/is2oe6/650845
3,5,5-trimethyl-4,5,6,7-tetrahydro-benzg{c]thiophene-l-carboxylic acid:
Example R Scale LC-MS (pmol) tR (min) [M+H]' 120 1.09 344.25 2 20
1.09 374.24 0~3201.04 358.29 OH 4 20 1..00 360.27 OH 5 Examples

un%ﬁhéog%;& R, HFhe E%l‘&ij{é‘cg SRS ¥R USRS BSRLAUNG e filrate is

nd stgartlng from
evafloyrEe-dlinethssid, 80 sepatatac e O] dthisipbe ! Ehatngowyic heptane:EA

Qacid: Example R Scale LC-MS (smol). M [MaH]E 5 20 1. 28 i
Ly /%V€\3/<O 200%%%0631 %%%%@%ﬁ%‘)ﬁ gi?%’%“f%l%%gé%eﬂahydm
benzofclthiophen-1-yl)-3-oxo-propyi}-2-ethyl-6-methyi-phenyl}-propionic  acid ethy!
ester (340 mg, contains iraces of the corresponding isopropy! ester) as a colourless
oil; LC-MS: {g = 1.28 min, [M+1] = 509.48.

cy A solution of 3-{4-[3-(55-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-
benzofcithiophen-1-yl)-3-oxo-propyl}-2-ethyl-6-methyl-phenyl}-propionic  acid ethyl
ester (340 mg, 0.668 mmoi) in THF (5 mL), methanol (4 mL) and 2 N ag. LiQOH (2
mL) is stirred at tt for 2 h before it is diluted with 10% ag. citric acid soiution and
extracted with DCM (3x75 mL). The combined organic exiracts are dried over
MgSQy, filtered and the solvent of the filtrate is evaporated. The crude product is
purified on prep. TLO plates with heptane:EA 34 o give 3-{4-[3-(5,5-dimethyl-3-
trifluoromethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-3-oxo-propyl}-2-ethyl-6-
methyl-phenyl}-propionic acid (206 mg) as a colourless glass; LC-MS: {r = 1.17
min, [M+1] = 481.386.

Method A

To a solution of the thiophene-2-carboxylic acid in DMF (approx. 15 mL/mmol),
TBTU (1.3 eq.) and DIPEA (3 eq.) is added. The mixture is aliowed to stand at rt for
2 h before the appropriate amine (2 eq.) is added. The mixture is allowed to stand
at rt overnight and is then separated by prep. HPLC (Waters X-terra, Sum,
19x30mm, gradient of acetonitrile in water containing 0.5% sat. ag. NHsOH). The
product containing fractions are lyophilised 1o give the desired amides as colourless
lyophilisates or resins.

Examples 110 4



7201.06372.30 OH8201.01374.25 O1 OH Examples9to 12 O

N"~1 R 5 The following examples are prepared according to Method A
WOHREHAPiMY from 3- PCT/IB2006/050845

isopropyl-5,5-dimethyl-4,5,6,7-tetrahydi@2benzo[c]thiophene-I-carboxylic
acid: Example R Scale LC-MS (mol) tR (min) [M+H)" 9 20 1.14 372.28
1020 1.12 402.22 ~'O/ Oi 11 20 1.08 386.42 OH WO 2006/100631

T@@!ﬂ%ﬁs@/éﬁ@&ﬁﬁe&ﬁ@ ppEARIS ActardrgHo Qidixadnplegkiti sfdting from
3.5 B4 e R Bz Rl s LR A5 car

boxylic 5 acid 4-hydroxy-3,5-dimethyl-benzylamide is prepared starting

from 5. 5.dimathvi-2
HoM-oo-cetyi-o

eg{élfsu fanyl-4,5,6§-tetrahydrc-bSﬁ@é)?c]l;hiophene-lie@rNb&ylic acid
i

A0 %g to Method A; LC-MS:itR = 1.0/ min, [M+1] = 390.2;.' R
(CDCI3):1S 6.96 (s, 2H), Rl MMtk 5% g M

1 R 20 1.09 344.25
SO
2 A 20 1.09 374.24
N
3 - O - 20 1,04 358.29
” “OH

4 ~ 20 1.00 360.27
~0 ~OH '

5 Exampies 5t0 8

The foliowing examples are prepared according to Method A and starting from 3-
ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzoiclthiophene-1-carboxylic acid:

Scale LGC-MS
{umol) tg (min) [M+H]*

5 D 20 1.11 358.28
~0

Example R




5.88 (tbr, J =5 Hz, 1 H), 4.69 (s, 1H), 4.45 (d, J = 5.9 Hz, 2H), 2.95 (t, J =

wobthbifeddh!), 2.44 (s, 3H), 2.37 (s, 2H), 2.24 (s, 6H), 1.54 (t, S br0sosas

2H), 0.97 (s, 6H). 10 Example 14 N SHOH 0-S
5,5-Diethyl-3-methylsuIfanyl-4,5,6,7-tet§3§hydro-benzo[c]thiophene-l-carbo
xylic acid 4-hydroxy-3,5-dimethyl-benzylamide is prepared starting from

5 5-diethyl-3 15
meghylsulfanyl-4,5,6 tetrahydr()-beg@o[c]llhiophem-l-car boxydig agid
according to Metk LC-MS:|tR = 1.12{min, [M+1] = 4118.2; 1H NMR
(CDCI3):|5 679 »89 (tpr, J=5Hz, 1 H),4.75 (3, 1 H), 4.44 (d, J
=0.3.Hz/2H). 0.4 HZ, 2H), 2.43 (s, 3H), 2.36i(s, 2H), 2.23 (s,
6HY, 1.55 (t, J= H), 1.4D-1.38 (m; 4H),G82 (t, = Hi 6H).
20 Example 15 WO 2006/100631|PCT/IB2006/05084 A
solution ¢f _
1-(5,5-di ethyl-4,5,6,7-tg?rghydro-benzo[c]thiophen-l-yl)-ethanone (1400
g, 4.80 mmol) and 4-hydroxy-3,3-dimethylibenzaldehyde{(2.16 g, 14.4
mmngol) ir] ethangl (1Q.mL) and 5|N in isopr qol (5 mL i.§4555ed at
7000 for 40 min. gark solution iS pourred onto ice/sat. ag. NaHCQ3
and extracted withdietsy| 5 ether. The organic extract is ywashed with 1 N
ag. NaOH and*rine, and {AE solvent is removed in vacup. The resulting

oil is filtered over silica gel eluting with DC

give 1-(5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-

1-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-propenone (700 mg) as a yellow
Exeohgi&€£9 to 12 :

, then DCM:

o

=
\S H

.,K

The following examples are prepared according to Method A and starting from 3-
isopropyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzo[clthiophene-1-carboxylic acid:

N./\

3

BME 10110

Example o Scale LC-MS

(wmol) | iz (min) IM+H]*

9 RN 20 1.14 372.28
JO

10 ~~ 20 1.12 402.22
B

11 e 20 1.08 386.42
OH
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MS: tR = 1.14 min, [M+1 ] = 341.23. 10 Example 16 O S OH A solution of
1-(5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-(4-

Worﬁ}ggﬁ&?)?-ﬁé%-dimethyl-phenyl)-propenone (12.60, 4.79 mmol) iﬁgmgpf%%“
mL) is 15 treated with Pd/C (500 mg, %6 Pd) and the resulting slurry is
stirred at rt for 4 h under 1 bar of H2. The catalyst is filtered off and the
solvent of the filtrate is evaporated to give

1-(B,5-din 0-bepzo|[c]thiop 1-y1)43-(
hydroxy- )pa(r-:é-?iz-one (90(? %) as be;él-gg '?e1sin. 20
Example blution of

1-(5,5-din 0-benzo[c]thiophen_1_yl)-3-(4-

hydroxy-3,5-dimethyl-phenyl)-propan-1-one (10 mg, 30 mol) in

isopropanol (0.6 mL) and 2 N ag. NaOH (0.25 mL), the appropriate
E agent (as chloride, 25 bromide or tosylate) is added (150 mol)

and the mixture is shaken at 7 for® h, then at rt for 16 h. The

' : X- terra, 5m,

19x30mm, gradient of acetonitrilgin/ ng 0.5% formic acid).

WO 2006/100631 PCT/IB2006/05 ctfHctions are

lyophilised to give the desired products as a colourless resin or
5, 5 aptmbsaye SEathylis R Sodld 55 MEe fianyala emin]dlihietihane QQidrboxylic
acid 2:h5droxid, 53 Pet Y Hoihdytanids 1 prdAred sttt 3l Ahethyi-a-
methylsuifanyl-4,5,6,7-tetrahydro-benzo[clthiophene-1-carboxylic acid according to
Method A; LC-MS: {r = 1.07 min, [M+1] = 390.2; '"H NMR (CDCls): § 6.96 (s, 2H),
5.88 (t br, J = 5 Hz, tH), 4.69 (s, 1H), 4.45 (0, J = 5.9 Hz, 2H), 2.95 {t, J = 6.4 Hz,

2H), 2.44 (s, 3H), 2.37 (s, 2H), 2.24 (s, 6H), 1.54 (1, J = 6.4 Hz, 2H), 0.97 (s, 6H).

Example 14

O

" >N
\ H
8 OH
—8

5,5-Diethyl-3-methylsulfanyl-4,5,6,7-tetrahydro-benzo[c]thiophene-1-carboxylic acid
4-hydroxy-3,5-dimethyl-benzylamide is prepared starting from 5,5-diethyi-3-
methylsulfanyi-4,5,6,7-tetrahydro-benzo[clthiophene-1-carboxylic acid according to
Method A; LC-MS: tg = 1.12 min, [M+1] = 418.2; "TH NMR (CDCls): & 6.95 (s, 2H),
5.88 (tbr, d = 5 Hz, 1H), 4.75 (s, 1H), 444 (d, J =53 Hz, 2H), 2.90 (1, J = 6.4 Hz,
2H), 2.43 (s, 3H), 2.36 (s, 2H), 2.23 (s, 6H), 1.55 ({t, J = 6.4 Hz, 2H}, 1.40-1.19 (m,
4H), 0.82 (1, J = 7.6 Hz, 6H).

Example 15
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20 30 0.93414.35 2110 30 0.94 456.42 5 Example 220 SOHA

WOk _ _ PCT/IB2006/050845
1-(3,5,5-t(methyl-4,5,6,7-tetrahydro-beg§o[c]thlophen-1-y|)-ethanone
(2.35 g, 6.07 mmol) and 4-hydroxy-3,5-dimethyl-benzaidehyde (1.09 g,
7.29 mmol) in ethanol (20 mL) and 5 N HCI in isopropanol (10 mL) is

stirred at rt for in. 10 . The dark_solutign is diluted with diethyl ether
A CSBHEDY, et WA el AL P G RPRE I Egethanone
(1.30d§sa¢-aﬂrdﬁ&iﬂ)€@ﬁi” & d‘%%@'-MSFQﬂ%@WI-ﬁ?@Q@?&Wd&%@ﬁ% 14.4 mmol)
X uct is purifie ilica gel eluting wi eptane: :3 1o give ‘
i BB P £ S S P ASS e BAnah i e sirved at 70 Tor 40 min.
Thtetdanydsokbianz dfclsbiopberohip)ipsnpanere N86C0)aa00 lomasNdsth diethyl

tsoli .YITC 15 MS: IR = 1615 min %\%ﬁg .26; 'H NMR C%CI3 :57.65

et T OB IO BB asT P e B¢, 25qdhe solvent
is Phoad (o, vheuld. Tz rdsdlting0dil9s FitterSdl bubrJstided gt libing - @fth DCM,
s DRSS B 6 A48 ol mrméiny a5 s Faldlnyno-Ssrnzofertriophen-
1%}(8-W$WHWW)@W%?%§%Y% al)yeti_cr)\HmEsoEid; LC-

etrahydro:benza[c]thiophen-1-yl)-propenone (1.86 g, 5.25 mmol) in
M#s ALy %@%&hﬂﬁ%ﬁsﬁgﬁﬂ)%treated with Pd/C (400 mg, 10% Pd) and

the resulting slurry is stirred at rt for 5 h under 1.5 bar of H2. The catalyst

E IS filt?refl off and the solvent 10 of the filtrate is evaporated. The crude
X&@& &t i§ purified by CC on silica gel eluting with heptane:EA 1:1 to give

u
3-(4-hydroxy-3,5-dimethykphenyl)-1-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzo @ en-1y|)-propangl-one (1.80 g) as a pale
red foam; LC-MS: tR =1.157 ) \

6.85 (s, 2H), 4.53 (s,

OH

A solution of  1-(55-dimethyl-4,5,8,7-tetrahydro-benzofclthiophen-1-yl)-3-(4-
hydroxy-3,5-dimethyi-phenyl)-propenone (1.60, 4.79 mmol) in ethanol (10 mL) is
treated with Pd/C (500 mg, 10% Pd) and the resulting slurry is stirmed at rt for 4 h
under 1 bar of Hy;. The catalyst is filtered off and the solvent of the filtrate is
evaporated to give 1-{5,5-dimethyi-4,5,8,7-tetrahydro-benzo[cjthiophen-1-yl)-3-(4-
hydroxy-3,5-dimethyl-phenyl)-propan-1-one (900 mg) as a beige resin.

Example 17 to 21

To a solution of 1-(55-dimethyl-4,5,8,7-teirahydro-benzofclthiophen-1-yl)-3-(4-
hydroxy-3,5-dimethyl-phenyl}-propan-1-one (10 mg, 30 umol) in isopropanol (C.6
mb) and 2 N ag. NaOH {0.25 mL), the appropriate alkylating agent {as chioride,
bromide or tosylate) is added (150 umol) and the mixture is shaken at 70°C for 5 h,
then at 1t for 16 h. The reaction mixture is separated by prep. HPLC (Waters X-

terra, 5um, 19x30mm, gradient of acetonitrile in water containing 0.5% formic acid).
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1 H), 3.07-2.98 (m, 4H), 2.94-2.86 (m, 2H), 2.33 (s, 3H), 2.28 (s, 2H), 2.22
(s, 6H), 151.53 (t, J =7.0 Hz, 2H), 0.97 (s, 6H). Examples 24 to 32 O ¢
W%@ﬁ’ﬁ’%@ﬁjti on of PCT/IB2006/050845

3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(3 885-trimethyl-4,5,6,7- 20

tetrahydro-benzo[c]thiophen-1-yi)-propan-1-one (11 mg, 30 pmol) in

isopropanol (0.6 mL) and 2 N ag. NaOH (0.25 mL), the appropriate
Pratitytitingctigeat 4ees yloiphidispd tongke dheosigairad paodiect s 180 roauriess resin
or ng %ﬁsrg{féture is shaken at 70C for 5 h, then at it for 16 h. The reaction

T 1s Séparated by prep. HPLC (Waters X- terra, 5m, 19x30mm,

gradient of acetonitrile in water containing 0.5% formic acid). 25 Product

fractionce ara Ivanhilicad.ta aiva.tha.dacicad neodiicte-ac-a-ecalorrlocc £
TTACTOTTY ey opPmmmToToUtogrve e Ut ome PTroTUvicsas a CUTUUTIC OO tU

%%%g’%" DW resin orﬁ/ophilisate. WEsatne/100631 PEFHNED06/050845
ale

LC-MS Example R (m@ tﬁémin) [ +H’)ri;! %4 Oog\ﬁ%ﬁi.lz
401.15 25 OOH 30 1.15 415.34{26 0'----' DH 5. .?.4 415.

O'Y'OH SOH 561 1.06 431.36 OH OH 561 431:31

O‘}(:gi 30/1.14 @I@El/ H 30 | §O 0%%@342 3.42 égf rD 30 O@“ﬁ.?ﬂ
18 0" >""0H 30 1.12 401.14
19 O : O/ 30 112 431.31

CH
20 | 30 0.93 414.35
O/\\/’N\
21 (\O 30 | 0.94 456.42
OA\/N\)

Exampie 22

A solution of 1-(3,5,5-tr§me‘zhyl-tl,s,8,?-tetrahydro—behzo[c]thiophew‘t-yI)-ethanone
(1.35 g, 6.07 mmol) and 4-hydroxy-3,5-dimethyl-benzaldehyde (1.08 g, 7.28 mmol)
in ethanol {20 mL) and 5 N HCI in isopropanol {10 mL} is stirred at rt for 100 min.
The dark solution is diluted with diethyl ether (300 mL), washed with water followed
by a 1:1 mixture of 1N ag. NaOH and sat. ag. NaHCO;, dried over MgSO,; and
evaporated. The crude product is purified by CC on silica gel eluting with
heptane:EA 7.3 to give 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(3,5,5-4rimethy!-4,5,8,7-
tetrahydro-benzo[cjthiophen-1-yl}-propenone (1.86 g) as a yellow-orange solid; LC-
MS: tg = 1.15 min, [M+1] = 355.26; 'H NMR (CDCls): § 7.85 (d, J = 15.2 Hz, 1H),
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O~iN 3210 30 0.96 470.39 O,--iN Example 27 1H NMR (CDCI3): 8 6.88
WO(3p@H)0d312-4.04 (m, 1H), 3.89-3.77 (m, 4H), 3.07-3.00 5 (npcditAB2006/050845
2.95-2.88 (m, 2H), 2.75 (s br, 1 H), 2.38+4s, 3H), 2.28 (s, 2H), 2.26 (s, 6H),
1.53 (t, J = 7.0 Hz, 2H), 0.97 (s, 6H). Examples 33 to 42 WO 2006/100631

PCT/1B20061050845 89 S O~\R 0 OH a) A solution of

zh 3 0-dimethyl - rimathyl- -
7 S B oy hom o ToonE oo et . B b 237 (5
3t} ishPitofsa bt (2RB) (8n613) Ni e RaOH §2init), iRt RS ShEH).
epichlorohydrine (210 mg, 1.68 mmol) and the mixture is stirred at rt for 6
h before it is diluted with diethyl ether, washed with sat. ag. NaHCO3
Exsmtibhd8llowed by water, dried over MgSO4 and evaporated. The crude
product is purified on prep. TLC plategywith heptane:EA 1:1 to give
3-(3,5-dimethyl-4-oxiranyhwy xy-phényl)-1-(3,5,5-t(methyl-4,5,6,7 10

4,5,6,7-tetrahydro-benzo[c)thiophen-1-yl)-propant 1-one (7 mg, 18 pmol)
An efanebnl5 (bml) S-{EeptRitaxitatFeRpReRI ne-(3 sieaimbtie-4.5.6,7-

amine in additi ontains a carboxylic acid functionality, water (500 pL
te RO PER B A5 RPB 0 AR (hDRG. 1251 GHEn gt (50 mL)
arig elirashal 85 iforstiisdetonti Baruriied M reov PACaN AR Sesulting slurry
. Xterra MSl% 19x 5pm, 10 to 95% _acetonitrile in water containin

5 ST dA L QLIS BRT o G e B SHE Mo 61 86 BARbtne solvent

of tRloNIRRING .evaporated. The crude product is purified by CC on sifica gel eluting
with heptane:EA 1:1 to give 3-(4-hydroxy-3,5-dimethyl-phenyl}-1-(3,5,5-irimethyi-
4,5,6,7-tetrahydro-benzofclthiophen-1-yi}-propan-1-one (1.80 g) as a pale red foam;
LC-MS: tr = 1.15 min, [M+1] = 357.27; '"H NMR (CDCls): § 6.85 (s, 2H), 4.53 (s,
1H), 3.07-2.98 (m, 4H), 2.94-2.85 (m, 2H), 2.33 (s, 3H), 2.28 (s, 2H), 2.22 (s, 6H),
1.53 (t, J = 7.0 Hz, 2H), 0.97 (s, 6H).

Examples 24 to 32

To a solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzo[c]thiophen-1~yl)—propan-1-one (11 mg, 30 pmol) in isopropanol
(0.6 mL) and 2 N ag. NaOH (0.25 mL), the appropriate alkylating agent (as chloride,
bromide or tosylate) is added (150 pmol) and the mixture is shaken at 70°C for 5 h,
then at rt for 16 h. The reaction mixiure is separated by prep. HPLC (Waters X-
terra, Sum, 19x30mm, gradient of acetonitrile in water containing 0.5% formic acid).

Product fractions are lyophilised o give the desired products as a colourless to pale
yellow resin or lyophilisate.



Example R Scale LC-MS (pmol) tR (min) [M+H]+ 33 NH2 18 0.90 430.35

34 NH-CH3 18 0.92 444.26 35 NH-CH2CH3 18 0.92 458.35 36
WONLEI9PEX3)2 18 0.94 472.78 WO 2006/100631 PCT/IB2008/65GBAH6450845

37 HN/,OH 18 0.90 474.37 38 OH 18 @80 504.43 HNOH 39 HNC ~O~

18 0.98 516.47 40 HN. ~~ NHZ 18 0.82 473.49 41 0 18 0.92 502.42 HN"

v'OH 42 ~0 18 0.92 514.36 N OH Example 43O N~zO SOH CIA
solution gf Scale LC-MS
ExgBnimEet{methyl-4,595,7-tetrahydro-benzo|c]thiophen-1-yi)-ethanone 5
(1.35 g, 8.07 mmol) and 3-chlorg-4Hmerdxy-5- tﬂqﬂnotxy benz[Mdél‘]yde
{(1-36-g#29—mmeh-in-ethareHB0-mi--ang-5-N-HEHR-sppropane10
migds stifred at (Lfag 120HmiIn. The &tk splutiort isdliluteg witbditghyl
ether (200 mL),"washed with water (2x200 mL), dried over MgSO4 and
orated. The crude pyaduct is pugjfied by CC silicg gel ing with
%lg ne:EA 7:336 g gfﬁj chlorro-4- 8ydrc xy-5-?ﬁ%%1oxy 10 4‘?%‘%’21
phenyl) 1+(3,5,5-trimethyl-4,5,6,7-tetrahydio-benzo|[c]thiophen-1-yl)-prope
26 o7 "0 561 1.14 415.34
27 O/\j__;/\‘OH 561 1.06 431.36
OH
28 O/Y\OH 561 1.06 431.31
OH
29 O o 30 1.14 445.38
OH
30 | 30 0.95 428.42
O/\\/N\ :
31 O 30 0.98 454 .37
N
0/\/
32 (\O 30 0.96 470.39

Exampie 27

TH NMR (CDCls): 8 6.88 (s, 2H), 4.12-4.04 (m, 1H), 3.89-3.77 (m, 4H), 3.07-3.00
(m, 4H), 2.95-2.88 (m, 2H), 2.75 (s br, 1H), 2.33 (s, 3H), 2.28 (s, 2H), 2.26 (s, 6H),
1.53 (1, J = 7.0 Hz, 2H), 0.97 (s, BH).

Examples 3310 42
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(1.50 g) as a beige solid; LC-MS: tR = 1.15 min, [M+1] = 391.17; 1H NMR
wolSGIRk:a 760 (d, J=15.2Hz, 1 H), 7.26 (s, 1 H), 7.12 (d’f %53%2%;3207050845

1H),6.98(d,J=1.2 Hz, 1H), 6.10 (s, 1H), 3.97 (s, 3H), 3.1 (Et =7.

Hz, 2H), 2.38 (s, 3H), 2.31 (s, 2H), 1.5%9(t, J =7.0 Hz, 2H), 0.99 (s, 6H).

15 Example 44 WO 2006/100631 PCT/IB2006/050845 91 OO S OH CI

A solution of

3-(3-chloro-4-hydroxy-3sphetoxy-phenyl)-1-(3,5,5-t(methyl-4,5,6,7-

tetrahydro-benzo[c]thiopk yh-prepenenext49 g, 3.80 mmol) in THE
(50 mL) and ethanol (50 mL\ isstreated wAt| /C}%),m , 10% Pd) and
the resulting slurry 5 is stirred at rt for 9 h u der@.s r ogHZ. The
catalyst is filtered off and the solvent of the filtrate is%aporated. The
crude product is purified by CC on silica gel eluting with heptane:EA 1:1

to give 3+(4-hydroxy-3,5-dimethyl- )-1-(3,5,5:trimethyl- .
2) 25 R oo e RGeS PSR LG A mptg-456.7-
tetrattydeorbeln2ddRhiBohdniR-yhiprigatl +898. 18360NMR(CDEED 18 mmol) in
: =1.8Hz, 1.H), 10 6. ,J=18Hz 1H), 567(s,1H),3.87
sl T Shning B S RhOHR Bk Risabd Bingdibidhjone (210
m@H).88 97l peidERemplautt @ ElieClat 5tToresracbatutianiofdiiuted with diethyl

-(4- -3.5-dimethyl-ph -1- 5-trimethyl-4.5,6,7- .

eﬂ%fr’aw%gh%ge\ﬁ@%ﬁﬁop ’ ﬁ@%@%@&i o%rél%%g R Vi Higdip e MoSO4
and evaporated. The crude product is purified on prep. TLC plates with heptane:EA
111 to give 3-(35-dimethyl-4-oxiranyimethoxy-phenyi)-1-(3,5,5-trimethyi-4,5.6,7-
tetrahydro-benzofcithiophen-1-yl}-propan-1-one {135 mg) as a vellow oil; LC-MS: tg
= 1.19 min, [M+1] = 413.26.

b) A solution of 3+(3,5-dimethyl-4-oxiranylmethoxy-phenyh-1-(3,5,5-timethyl-
4,5,6,7-tetrahydro-benzo[clthiophen-1-yi)-propan-t-one {7 mg, 18 pmol} in ethanol
(1 mL} is treated with the appropriate amine (24 eq.). If the amine in addition
contains a carboxylic acid functionality, water (500 pl) and DIPEA (20 uL) is added
to the reaction mixiure. The reaction mixture is stirred at 85°C for 6 h before it is
purified by prep. HPLC (Waters Xterra MS18 19x50mm 5pm, 10 to 95% acetonitrile

in water containing 0.5% formic acid) fo give the desired products as colouriess to
pale yellow resins.

Example n Scale LC-MS
(umotl) tg (min) [M+H]*
33 NH2 18 0.90 430.35
34 NH-CHg 18 0.82 444 .26
35 NH-CH2CHs 18 0.92 458.35
36 NH-CH(CHa)» 18 0.94 472.78
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isopropanol (8 mL) and 3 N aq. NaOH (2.5 mL), 2-bromoethanol (254 mg,
.04 ) is added and the mixture is stirred at 70C for 20 f.hy

W‘)z’r‘%% Hglr)%?)rtion of 20 2-bromoethanol (254 mg, 2.04 mmol) isp g%‘ggé&m/ﬂsuws
Stirring is continued at 700C for 7 In. Btk mixture is diluted with diethyl
ether and twice washed with water. The organic layer is dried over
MgSO4 and evaporated. The crude product is purified on prep. TLC
plages with heptane:EA Hijto give 34[g-chloro-4¢ghydroky-efh@xyy-5-
methoxy:phen{1-(3;5,5-trimethyl-4,5,6, 7 tetrahydro-benzo[c]thiopher
T=yh25propan-t=ome (180 my)asa yettow oil, TC-MStR—="1.12 i,
[V34] = 437.18; 1H 3): 8%.86|(d, J©208 Hz,|1HPBAB(d,|J =
1.8 Hz, 1H), 4.17- 006/1006381 PCT/JS2006/050845 92
2H), 3.83 (s, 3HN3.84< , 2H), 3.08-2.94 (m, 7H), 2.33 (s, 3H), 2{28
(s 2H)—153Ht-3-=F0Hz; 2H);10:97 (s 6H)Exampte 460 Y¥S0"=OiH 5
Cl3%0 a raqﬁ@lﬂ'ﬁwxo/\\ 18 0.98 516.47
3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(3 5 S-trimethyl-4 5 6 7-
tetgr@hydro-benzo[g@ghag-l-y)-pr@gan-.L-one(%;p mg,| 0.508zmmol)
isopropanol (é‘iHL) and 3 N aq. NaOH (2.3 mL), 3-bromopropanol (283
mg, 2.04] mmol)iS-added and the mixiure js stirred at 70¢C far 5 h before
| anfther portion of 10 33Bbromopr paﬁ(ﬁ (142 mg,019j§2 mmol) Wadtfed.
Stirring is confj : ’f_Pr 18 h. The mixture is dilutgd with diethyl
ether and twice washed with water. The organic layer is dried over

MgS04 and evaporatedoThe cryde Q[g)duct is pBgé'ﬁd on; preRyT4L
plates with heptahe,EA/A:1 to give 3-[3-chlpro-4-(3-hydroxy-propoxy)-5¢
methoxy-phen%ﬁimetkyI-4,5,6,7 tetrahydro-benzo|c]thiophen-1-
yl) 15 prapan-1-one (170'mgq) asja yellow ¢il; LC-MS: tR 3 1.13 min, [Mi+1]
= 451.19; 1H NMR(CDCI3):56.85(d,J=1.8Hz,1H),6.70(d,J=1.8Hz, 1H),

E4.11 2t %3; 5.9 Hz, 2H), 3.97-3.90 (m, 2H), 3.84 (s, 3H), 3.08-2.92 (s, 6H),
KPR = 5 Hz, 1 H), 2.33 (s, 3H), 2.28 (s, 2H), 2.00 (p, J = 5.9 Hz,
2H), 1.53 (t, J = 7.0 Hz, % -9 O

n

Ci
A solution of 1~(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yi)-ethanone
(1.35 g, 6.07 mmol) and 3-chloro-4-hydroxy-5-methoxy-benzaidehyde (1.36 g, 7.29
mmol) in ethanol (30 mL) and 5 N HCl in isopropanol (10 mL) is stirred at rt for 120

min. The dark solution is diluted with diethyl ether (200 mL), washed with water
{2x200 mL), dried over MgSQ4 and evaporated. The crude product is purified by CC
on silica gel eluting with heptane:EA 7:3 to give 3-(3-chloro-4-hydroxy-5-methoxy-
phenyl)-1-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yl)-propenone
(1.50 g) as a beige soiid; LC-MS:{g = 1.15 min, {M+1] = 381.17, 'H NMR (CDCl): 8
7.60(d, J =152 Hz, 1H), 7.26 (s, 1H), 712 (d, J= 152 Hz, 1H}, 688 (d, J = 1.2
Hz, 1H), 6.10 (s, 1H), 3.97 (s, 3H), 3.14 (t, J = 7.0 Hz, 2H), 2.38 (s, 3H), 2.31 (s,
2H), 1.56 {t, J = 7.0 Hz, 2H), 0.98 (s, 6H).

Example 44
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6H). 20 Examples 45t0 53 O O S~ R CI To a solution of

woSsifshyshaxy-3,5-dimethyl-phenyl)-1-(3,5,5-trimethyl-4,5,6,7- lgérfmmﬁél(}s%ds
tetrahydro-benzo[c]thiophen-1-yl)-propan-1-one (8 mg, 20 pmol) in

isopropanol (0.6 mL) and 2 N agq. NaOH (0.25 mL), the appropriate
alkylating agent (as chloride, bromide or tosylate) is added (150 pmol)
and the mixture is shaken at 700C for 5 h. WO 2006/100631
PCT/IB2006/050545 93 Thg ctiongixture is sepdrated by prep. HPLC
(Waters X-terra, 5m, 19x30m yeaelic agEtopitrile in water
containing 0.5% formic acid or aming). Product fractions are
lyophilised to give the desired pyoducts as a cqurIe@?to pale yellow
resin or lyophilisate. 5 Example R Scale LC-MSS{(mol) tR (min) [M+H]' 45

A OsolBbh2 Mot 12¢ %%@dr@%?ﬂﬂeﬂ%ﬁt?%ﬂ%nﬁ @’{d@%&ﬁrﬁéﬁyi 4,5,6,7-
o S e o T b e & S & B 0 iy

and ethanol (50 mlL) is treated with Pd/C (300 mg, 10% Pd) and the resulting slurry
is stirred af rt for 9 h under 1.5 bar of Hz. The catalyst is filtered off and the solvent
of the filtrate is evaporated. The crude product is purified by CC on silica gel elufing
with heptane:EA 1:1 io give 3-(4-hydroxy-3,5-dimethyi-phenyi}-1-(3,5,5-trimethyl-
4,5,8,7-tetrahydro-benzofclthiophen-1-yl}-propan-1-one (1.80 g} as a pale red foam;
LC-MS: tg = 1.12 min, [M+1] = 383.18; '"H NMR (CDCls): 6 6.82 (d, J = 1.8 Hz, 1H),
6.66 (d, J = 1.8 Hz, 1H), 5.67 (s, 1H), 3.87 (s, 3H), 3.08-2.90 {m, 6H), 2.33 (s, 3H),
2.28 (s, 2H), 1.53 (t, Jd = 6.4 Hz, 2H), 0.87 (s, 6H).

Example 45
g !

Ny O

\
Cl

To a red solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(3,5,5-trimethyl-4,5,8,7-
tetrahydro-benzo[cJthiophen-1-yl}-propan-1-one (200 mg, 0509 mmol) in
isopropanol {8 mL) and 3 N ag. NaCH (2.5 mL}, 2-bromoethanol (254 mg, 2.04
mmol) is added and the mixture is stirred at 70°C for 20 h before another portion of
2-bromoethanol (254 mg, 2.04 mmol) is added. Stirring is continued at 76°C for 7 h.
The mixture is diluled with diethy! ether and twice washed with water. The organic
layer is dried over MgSO4 and evaporated. The crude product is purified on prep.
TLC piates with heptane:EA 11 1o give 3-[3-chloro-4-(2-hydroxy-ethoxy)-5-
methoxy-phenyl]-1-(3,5,5-trimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yi)-

propan-1-one (160 mg) as a yellow oil; LC-MS: tg = 1.12 min, [M+1] = 437.18; 'H
NMR (CDCls): 8 6.86 (d, J = 1.8 Hz, 1H), 6.71 {d, J = 1.8 Hz, 1H), 4.17-4.10 (m
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0 5220 0.98 490.36 N 53 (O 200.95506.32 N Examples 54 to 63 WO
20061100631 PCT/1B2006/050845 94 O0cl SO-rR O,~OHa

WOSMRMYIWGE 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(3,5,5- trlmethw , ,%9%’050845
tetrahydro-benzo|c]thiophen-1-yl)-prop&8-1-one (200 mg, 0.509 mmol) in
isopropanol (5 mL) and 3 N ag. NaOH (2 mL) is treated with
epichlorohydrine (191 5 mg, 1.53 mmol) and the mixture is stirred at rt for

2H) haisen(af 30K, Bee- 358 dm, iRk dBUOSE G dietiytptRa3 e sBE, EiiRS (s, 2H),

llowed by water, dried over MgSO4 and

L %@ a‘t’\?dg%‘?e mé%zg purified on prep. TLC plates with

heptane EA 7:3 to give 3-(3-chloro-5-methoxy-4-oxiranylmethoxy-

hemﬁ% &?(3 ,5,5-trimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-propa
0 (80 mg) as a yeIIow oil; LC-MS: tR =1.17 min, [M+1] =

449.17. b) A solutiomof O |

3-(3-chloro-5-methoxy- X M-1-(3,5,5-t(methyl-
4,5,6,7-tetrahydro-benzo )Jan-1-one (8 mg, 18 pmol) in
ethanol (1 mL) is treated w ihe " 2my.). If the

amine in addition 15 contafns a carboxylic &gid functlonallty water (500 L)

and DIPEA (20 L) is added to the r nm xt mixtu
Ty ulRéh SPLRETOPt AAIGHER BB By BB P e g 4.5.6.7-
tem&@%@@mmtﬁf@ﬁhéﬂiq/awqmn@ in2eer eoglainn§0®5%mmol)  in

o ek Ve, P S59d RIZISITAS SRS IERRA e Yol osa mg, 2.04

mmo!) is added and the mixture is stirred at 70°C for 5 h before another portion of
3-bromopropanol (142 mg, 1.02 mmol) is added. Stirring is continued at 70°C for 18
h. The mixture is diluted with diethyl ether and twice washed with water. The
organic layer is dried over MgS0, and evaporated. The crude product is purified on
prep. TLC plates with heptane:EA 1:1 1o give 3-[3-chloro-4-(3-hydroxy-propoxy)-5-
methoxy-phenyl]-1-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo|[c]thiophen-1-yl}-
propan-1-one (170 mg) as a yeliow oil; LC-MS: tr = 1.13 min, [M+1] = 451.19; H
NMR (CDCl): §6.85 (d, J = 1.8 Hz, 1H),6.70 (d, J = 1.8 Hz, 1H), 411 {{, J = 5.9
Hz, 2H), 3.97-3.90 (m, 2H), 3.84 (g, 3H), 3.08-2.92 (s, 6H), 2.55 (t br, J = 5 Hz, 1H),
2.33 (s, 3H), 2.28 (s, 2H), 2.00 (p, d = 5.9 Hz, 2H), 1.53 (, J = 7.0 Hz, 2H), 0.97 (s,
BH).

Examples 4510 53

To a solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-{3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzo[clihiophen-1-yl)-propan-1-one (8 mg, 20 umol) in isopropano! (0.6
mL) and 2 N ag. NaOH (0.25 mL), the appropriate alkylating agent (as chioride,
bromide or tosylate) is added (150 pmol) and the mixiure is shaken at 70°C for 5 h.



Example R Scale LC-MS (m01) tR (min) [M+H]" 54 NH2 18 0.90 466.32

worRdHobesS 18 0.92 480.39 56 NH-CH2CHS3 18 0.94 494.34 4,54 700 (06 050845
NH-CH(CH3)2 18 0.95 508.44 58 HN_-_ 'OH 18 0.90 510.40 W
2006/100631 PCT/ B2006/050845 95 88 OH 18 0.89 540.38 HN'COH 60
HN'O"- 18 0.97 552.47 61 HN~~ NHZ 18 0.81 509.38 62 0 18 0.91

538.32 HN"v'OH 63\ "0 18 0.92 550.36 N OH Example 64 O S OH A
The raastion mixture is separated by prep. HPLC (Waters X-terra, 5um, 19x30mm,

gradidratBy hea My %éb@v%é?ﬁéﬂ@%wm@m%r]ﬂyﬁa%d iethylamine).

ethanone (1.80 g, 7.62 mmol) and 3,5-dimethyl-4-hydroxybenzalde
Pf@ﬁyg‘téra@ﬁmmm;)éwhéﬁ@nezglmimfé@wm@lqﬁmﬂﬁaam!wmsys to pale
yeBosiinedrAb Repiprétidnin. The dark violet to brown solution is pourred

onto 1 N aq. aOH/|ce and extracted with EA. The organic extract is

washed four times with 1 N aq. NaOH, once with 10% ag. citric acid

sofution and brine, and the Solv ntés r vedinm10 vaf'F Thetrude
bi$ purified bgfiltration oversilica gel eluting V\}I‘I to give
1-(3-ethy -5,5-dimethyi-4,5,6,7-tetr@jmdmp 3en%g[ﬁ}§ky9phen i«(4 hydr
oxy-= 3, 5-dimethyi-phenyl)-propenone (2 40 g) as a brown so |d I SR
= %48 min, O/\/OH 20 1.12 437.31
45 O_/\/\OH 20 1.13 451.28
47 O/YOH 20 1.15 451.30
438 O/\;"-../\OH 20 1.05 487.32
OH
49 O/Y\OH 20 1.05 - 467.36
, OH -
50 O/\(\O/ 20 1.13 481.38
OH
51 | 20 0.95 464.38
o/\\/N\
52 O 20 0.98 490.36
O/\/N
53 r/\g 20 0.95 506.32
O/\/N\)

Examples 54 to 83
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[M+1] = 369.19; 1H NMR (CDCI3): 6 7.66 (d, J = 15.2 Hz, 1 H), 7.17 (d, J

=15.2 Hz, 1H),3.16 (t, J = 7.0 Hz, 2H), 2.77 (g, J = 7.6 Hz, 2§ﬁ 2.34 85
WORNG6409838 a11) 15 1.57 (t, J = 7.0 Hz, 2H), 1.31 (t, 7.6 Hz St Y§/|20845
6H). Example 65 WO 2006/100631 PCH#IB2006/050845 96 O S OH A
solution of
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzolc)thiophen-1-yl)-3-(4-
hydroxy-3,5-dimethyl-phemy9 fenone (2.40 g, 6.51 mmol) in ethanol
(10 mL) is treated with g MG (1-%0 g, 10% Pd) in ethanol
and the mixture is 5 strirred @ 1 atm H2. The mixture is
filtered and the filtrate is ev@porated to give O/ﬁ/\R
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-bénzo[c)thiGphen-I-
yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-propan-l-one (2.00 g) as a brown oil;
)L CAVISSOIRIN. 16mi (#EYSEoAY B N RRIES U To(3 PG gteg-4.5.6.7-
teﬁ’aﬁ%ﬁ?@—rbgﬁz%[c]thiophem% h-propan-i-che (200 mg, 0.509 mmol) in
~ 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetra dro-ben_zo{c)th|ophen-1-yj)-3- )
JSQWWM@,BTH]@Q%Q-H%%/ Ar- obhds( rfﬁt@giwtmgwhiarohydrme {191
mFOPEPIRRIY Snd AR 8- NARH 40433l HIRAPRI I RS0r 6 h before it
afkélatlngvi%fnt g\s chloride, 15 bromide or tosylate}\dls added (150 limol
|

| ] )
is ified dighwhatbararwaehest svith thah Aa+ MelERsTelulaptipflowed by
wARBH UK ER1SEP8F . RIRA- RbErabiensng- &lide SFbA IS BlNfied on prep.

gradient of acetonitrile in water containing 0.5% formic acid). Product

Tlfadiaiesaretly dismiaea i glie e dusired Freligeesus g basymressitgnyimethoxy-

yellans es) i i 21( -1-0r1
pr@g:)) [ﬁ ﬁ%@ggﬂﬁ&gﬁ%ﬁ%ﬁﬁ%&gy&%@%ﬁb&%1 gmebotan-1-one
(80 mg) as a yeliow oif; LC-MS:tg = 1.17 min, [M+1] = 449.17.

I
I

b) A solution of 3-(3-chioro-5-methoxy-4-oxiranylmethoxy-phenyl)-1-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzoic]thiophen-1-yl}-propan-1-one (8 mg, 18 umol} in ethanol
(1 mbL) is treated with the appropriate amine (24 eq.). If the amine in addition
contains a carboxylic acid functionality, water (500 uL) and DIPEA (20 ul}) is added
to the reaction mixture. The reaciion mixture is stirred at 85°C for 6 h before it is
purified by prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to 85% acetonitrile
in water containing 0.5% formic acid) 1o give the desired products as colourless 1o
pale yellow resins.

Scale LC-MS
Example o

(umol) tp (min) [M+H]*
54 - NHz 18 0.90 466.32
55 NH-CHs 18 0.92 480.39
56 NH-CH2CHa 18 0.94 494.34
57 NH-CH(CHa)z 18 0.95 508.44
58 HN/\VOH 18 0.90 510.40
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67 0 OH 30 1.17 429.37 WO 2006/100631 PCT1fl32006/050845 97 68
WOOGI/ 8068117 429.31 69 O'v~OH 560 1.08 445.28 OH 70 0"Bit+/568dsM80s45
445.28 OH 71 0"0/ 30 1.16 459.30 Ofk72 30 0.97 442.30 O 73 30 1.00
468.41 N 74 (O 30 0.97 484.42 N Example 69 'H NMR (CDC13): 3 6.88

(s, 2H), 4.13-4.03 (m, 1H), 3.90-3.76 (m, 4H), 3.09-3.00 (m, 4H),

Q.

= §%9
6H). Ex

- OA-9-QQ-L o Y I AN o Wy 7 o Wi W aSer 24
L.UU'L.03 I, 211), 2. 7T I=Z270T (11T

z, 1 H), 1.58Ht, J = 7.
mples 75 1o 80.Q OH 3
1-(3-ethyl-5,5-dimeétnw<4,5,6,7-td

) Hz1 8H),
) A solutign of
>trahydro-

VP Y\ e W Y il 4
STz zZ7zo07(

1.27 @,80= 7.6

benzo[c]thiophg

AL 9 14 (4
;O 14 (T

Hz580)38.96

en-1-y1)-3- 10

J
(s,

iscgPopa

(A bvdeondv -2 B _dimetbyvd-nhanul)
\"" II,YUIUA.Y J,JuUInrrie |y| Pl A3 | |y|/

epichlorohydrine (75.mg..0.60 1

no m&ﬂﬁd\ém |

NaOHB(1.7
hmol) and

Hone-{#5-mg;-0-20-mmeh-n
mL) & %eatediwiths2.47
the mixture is g

tirred at rt for;

1

HPLC (P

h. ghe mixture is dilutednyyith ace

henorfdnex Aqua, 75 x

tonifge (L mL
30 mm 1D

.10 m, 10-954

¢ separatggdyprep.

o acetonitrile

)
in

waler Co

taining 0.5% formic ac

3(3;5-dimethy-4- WO
0.9

2068/100631 PCT/1B280610504 538.32
HN OH
63 O 0.92 550.36
O
OH
Example 64

A solution of

extracted with EA. The organic extract is washed four times with 1 N ag. NaOH,
once with 10% ag. citric acid solution and brine, and the solvent is removed in
vacuo. The crude product is purified by filtration over silica gel eluting with DCM to
give 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c)thiophen-1-yl)-3-(4-hydroxy-
3,5-dimethyi-phenyi)-propencne (2.40 g) as a brown solid; LC-MS: tg = 1.18 min,
[M+1] = 369.19; "H NMR (CDCls): 8 7.66 (d, J = 15.2 Hz, 1H), 7.17 (d, J = 15.2 Hz,
1H), 8.16 {, J = 7.0 Hz, 2H), 2.77 (g, J = 7.8 Hz, 2H), 2.34 8s, 3H), 2.28 8s, 8H),

1.57 {t, J = 7.0 Hz, 2H), 1.31 (1, 7.6 Hz, 3H), 0.99 (s, 6H).

Example 65

1-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzojcjthiophen-1-yi)-
ethanone (1.80 g, 7.62 mmol} and 3,5-dimethyl-4-hydroxybenzaldehyde (2.10 g,
14.0 mmol} in ethanol (20 mL} and 5 N HCI in isopropano! (5 mL) is stirred at 70°C
for 40 min. The dark violet to brown solution is pourred onto 1 N ag. NaOH/ice and
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98 oxiranylmethoxy-phenyl)-1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
b jophen-1-yl)-propan-1-one (50 mg) as a colourless esin.
WOL’GCO%%%Q: 1.21 min, [M+1] = 427.41. 5 b) A solution of PET 2006 050845
3-(3,5-dimethyl-4-oxirany|methoxy-pheﬁ?l)-l-(B-ethyl-S,5-dimethyl-
4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-propan-1-one (6 mg, 15 mol) in
ethanol (1 mL) is treated with the appropriate amine (>_4 eq.). If the
amine in addition contain® - > acid functionality, water (500 L)
and DIPEA (20 L) is addé&d Y CaCHQI MHiXHTRG e reaction mixture
is stirred at 85C for 5 h before s 10 purified B p. HPLC (Waters
Xterra MS18 19x50mm 5m, 10 t6 95% acetonitfiie inQtater containing
0.5% formic acid) to give thedesired products as colourless to pale

ing.. LS ) Bophen-1-yl)-3-(4-
R Db iae SO T O 180 e VTR 10

hysixy fe5g iy ioheny briepenene ¢2- 480 £-59 Mol A1EAH%5(10 mL) is

tréféd WiflD & 3B ERRAP JOPHRE 1'PH 45 fol FLhhbi-gndthe mixture is
20061100631 PCT/IB2006/050845 99 A solution o

strryes ainefRyI- BibMyAeirdn Al 5k 7 teRafyiriB - BligIRR - the filtrate is
evaporated to give 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-
yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-propan-1-one (2.00 g) as a brown oil; LC-MS:
tr = 1.18 min, [M+1] = 371.25.

Examples 66 o 74

To a solution of 1-(3-ethyl-5,5-dimethyi-4,5,8,7-tetrahydro-benzofclthiophen-1-yl)-3-
(4-hydroxy-3,5-dimethyl-phenyl)-propan-1-one (11 mg, 30 umol) in isopropanol (0.6
mL) and 2 N ag. NaOH (0.25 mlL), the appropriate alkylating agent {as chioride,
bromide or tosylate) is added (150 umol) and the mixiure is shaken at 70°C for & h,
then at rt for 16 h, The reaction mixture is separaied by prep. HPLC (Walers X-
terra, 5um, 18x30mm, gradient of acetlonitrile in water containing 0.5% formic acid).
Product fractions are lyophilised to give the desired products as a colourless to pale
yellow resin or iyophilisate.

Scale LC-MS
Exampie H .
(umol) te (min) [M-+H]
66 O/\/OH 30 1.15 415.38

67 O/\]/OH 30 1.17 428.37
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1-yl)-ethanone (214 mg, 0.842 mmol) and

WO,

N

1y|-4-hydroxybenza|dehyde (150 mg, 0.99 mmol) in ethanol
HCIl in isopropanol (0.5 mL) is stirred at rt for 18 HErEeIp 845

§1.5

diluted with diethyl ether, washed with Brine, dried 5 over Na2S04 and
evaporated. The crude product is purified by CC on silica gel eluting with
hexane:EA 3:1. The solvent of the product containing fractions is

evaprotas
1-(5,5-

ed and the preduct is ci
O OH

yst%k’bsed

from qh{cyoforr

/PgaRag to

give

diethyl-33
droxy-3,5
tR=1.17

methylsulfanyl-475,6,7-
- dinggthyrpheng@Hprog
min, [M+ 40 =387.2

Btranydro
en (12
1H NMR
52 Hz, 18

Fbenzo[cjthiopt
» mg) B8% yellg

en-1-yh-3=(4
W ﬁ%?@c-l\

(CDCI3): 8 7.66 (d, J = 15.2

-hy
1S:
Hz,

1H),.7.2

6.4z, 2
2H), 1.00
1-(5,5-dié

(s,2H) 712 (d, I = 1
(&, & Sz o
(s, 6H). E&ampte' 32 O
thyl-3-meflbisulfanyl-4

5, 2580 2.
S} OH
5,6,7-tetr

15 -S A solutiof

1), 5.07 (s br
’8 8s4Gkp), 1.5

ahydro-benzolq

H), 3.15.(t..J
[ (tyd5 54 H
1 of
s]thiophen-I-

N

yh=ethan
3,5-diem;
ml-) and

it is dilute

ne (458 mg, 1.62 mm
hyl-&3hy ybeyizaide,
b N HCI inHgppropanol
d.with diethyl ether, w

fyand

hydé@251
(3.5mL) i
shed with

mg, 1.5 mm
5 stirred at rt 2(
brine. dried ov|

bl) i sEhol
for 16 h befq
er Na2S504 4

5
re
\nd

evaporat
hexane:E

benzolc]t

bd. The crude ﬂ)roduct [

-hydr]

5 pusiiied

A 1:1 to give I(5,5-digthyl-3-methylsulfanyl-4,5
hiophéh/-?hrﬁs-

oxy-3,5-di

by CChagsilical
methyl-phenyl)

gelglitipg w

6,7-tetrahyds
-propenone (

th
O_
113

mqg) as a
(CBEI3):
Hz, 1 H),
2.29 (s, 6

yeltow resimy C-MS:t
87.65(d,J= 5.2 1

5.03 (s~ H)NB.19 (t, J

H), #5659 (tJ = 6.4 Hz,

=17227

= 6.4 Hz,
?H), 1.40-

Hz, BB, 7.26 (s1-2R), 7.1
2H), 2.57 (s, 3H), 2.35 (s, 2H),

i, ML =41

1.22 (m, 4H),

2T HNMR

1 (468415.2

N.85 (1, J = 7.

b

o )

Examples 83 to 89 WO

O

200:%100

631 PCT/1B20
057

06/050845 1
484 .42

00

Example 69

'H NMR (CDCls): 3 6.88 (s, 2H), 4.13-4.03 (m, 1H), 3.90-3.76 (m, 4H), 3.09-3.00
(m, 4H), 2.96-2.88 (m, 2H), 2.79-2.67 {m, 3H), 2.30 (s, 2H), 2.25 (5, 8H), 2.14 (1, J =
5.9 Hz, 1H), 1.54.(t, J = 7.0 Hz, 2H), 1.27 ({, J = 7.6 Hz, 3H), 0.96 (s, 6H).

Exampies 7510 80

a) A solution of 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzolclthiophen-1-yl)-3-
{4-hydroxy-3,5-dimethyl-phenyi)-propan-1-one {75 mg, 0.20 mmol) in isopropanol (4
mL) and 3 N aq. NaOH (1.7 mL} is treated with epichiorohydrine (75 mg, 0.60
mmol) and the mixture is stirred at rt for 1 h. The mixture is diluted with acetonitrile
{1 mL) and separated by prep. HPLC (Phenomenex Agua, 75 x 30 mm 1D, 10 pm,
10-95% acetonitrile in water containing 0.5% formic acid) to give 3-(3,5-dimethyl-4-
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S a) To a solution of

3-[4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimethyl-
WQL2806/796¥ahydro-benzo[c]thiophen-1-yi)-propan-1-one (130 Reg/BHPE/050845

mmol) in DCM (10 mL) and DIPEA (0.@ mL, 0.52 mmol) is added

methane sulfonylchloride 5 (0.03 mL, 0.39 mmol) at OC. The reaction

mixture is stirred at OC for 30 min. The reaction mixture is diluted with

oxahiwe i Ay N (mew(?@ | dipmae 1% 7aereifieiasid
n

solution, dried over MgSO4 a orated to give methanesulfonic a%d

oenesislivRetgn 1300%34%8(313%”@. )58 Adpipiylpss resin; LU-MS: s =
1_mq1m§mppj1gm?y@1propyl] phenoxy}-ethyl ester (165 mg) as a yellow

oil; LC- 10 MS: tR = 1.17 min, [M+1]' = 479.26. b) A solution of

methanesulfonic acid 2-{2,6-dimethyl-4-[3-0x0-3-(3,5,5-trimethyi-

bAR, @aﬂd@@@wmte@aﬂ{@tmﬂm@mﬂaﬁph@r@mmmmat(raﬁb@tsw@& dimethy-
DME is treated with the appr@grlate amine (>_4 eq.) and DIPEA_(>

4.865) 7 iRl pbxeiprPeBaicitiient siriey lPr8Be i dr 6 UBiGh@-iths Fbﬁﬂﬂadn ethanol
(DY Rs fﬂ%&%&\/\(ﬁﬁ‘ﬁr%éy%ﬁﬁg 58 AMREOTA 2. 10 ©85%ine in addition

acetonitrile in water containing 0 formic acid) to give the desired
containstansarhowyiidasidyophilcasdiyr vesiar S8 RSEHREA(RMSuL) is added

Rmin M+H 8 2 96 .84 -
AN e B el R RS e o s
piHiieChy Dbef Ol RIE. 30/ 2Dis- X RBreINISNIBIZ 35508282 O Y@ 95% acetonitrile
OIS RS BRI RR 101 50 e REAR AR Mouris o

pale yellow resins.

Example R Scale LC-MS

(pmol) tg (min) [M+H]*
75 NH-CH(CHa)» 15 0.98 486.50
76 i ~-OH 15 0.93 488.51
77 OH 15 0.93 518.45

S o
78 UNT TN 15 1.01 530.41
79 N~ NH 15 0.85 487.47
80 0 15 0.95 516.40
HN /\)j\OH

Example 81
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Examples 90 to 96 0 a) To a solution of
Wd?;;&@é@-g%groxy-propoxy)-3,5-dimethyl-phenyl]-l—(3,5,5-trime%y -

4,5,6,7-tetrahydro-benzo|c]thiophen-1 -yi)-propan-1 -one (17 r#g%?%ﬂsoms

mmol) in DCM (10 mL) and DIPEA (0.5 mL, 0.89 mmol) is added

methane sulfonylchloride (0.04 mL, 0.49 mmol) at OC. The reaction

mixture is stirred at OC for 30 min. The reaction mixture is diluted with

A SeiMiiaRaRhd dwindimethyby3 nary enbant-hy5 @5 telsabudtodernzolclthiophen-

1-p9let 21 MgS deg
T ?é“{z%‘%ﬁn%’{h{?% e oshzaldenyc

(1BRPSicRIN8 gRErRD-yn-BHeR0AL JRen dRL- Ry dtEiGhoD isrprapanpbI@w mL) is
stitibd-&r MPr el skt drnit (M tihdtea m%ﬁe‘@ﬁ‘ SHEloR Qhed w;th brine, dried

methanesulfonic acid 3-{2,6-dimethyl-4-[3-oxo0-3-(3,5,5-frimethyl-

OVgis MGl R0d r@W@fﬁ%lg BgeRL Q%%%Vﬁtdﬁeﬁﬁﬁf)}iﬁr%y%t@ﬂ ififica gel
ehﬂw initHeRis@ndtl esappronsials i ain & f>1ifbeArbANe: DEBRAIMd fractions is

). The reaction mixture is stirred at 75C for 7 h' before it is purified by
eva%&’fafﬂd@m%eFg‘oéyﬁmfeﬁw@tﬁﬁimé@m@@wgrf@/@@%mﬁmme 1-(5,5-
dliéAnYRERFRIMAININENI A8, dOTTiG S| RIS t@ﬁ&gfﬁé’rpﬁ (9 At ﬁydmxy 3,5-

mo

colourless Iyo hilisate or resin. 20 Example R aIe LC-MS min

difRIAY IR 0680n2 48 FIONRSCHIRIRY B9 R Ga¥S7tron 1.17 min, [M+1]

= BEICH (GHRIA S 898 14P %52 eB3(EN - L QK 330, 9$#f873§5W9 2H) 712, J =
2006/100631 PCT/IB2606/050845 102 94 HN' SOH 15092 48
1598 HR~HliHD- 68 (saradiins3.96 Xi.oH=16.6 5 21rika2.57 (s, 3H), 2. 36 8s, 2H),

2.28 8s, 6H), 1.57 (1, J = 6.4 Hz, 2H), 1.00 (s, 6H).

Example 82

A solution of 1-(5,5-diethyl-3-methylsulfanyl-4,5.6,7-tetrahydro-benzolcjthiophen-1-
yii-ethanone (458 mg, 1.62 mmol) and 3,5-diemthyl-4-hydroxybenzaldehyde (251
mg, 1.67 mmol} in ethanol (5 mL) and 5 N HCl in isopropanoci (3.5 mL) is stirred at rt
for 16 h before it is diluted with diethyl ether, washed with brine, dried over Na,SQ4
and evaporated. The crude product is purified by CC on silica gel eluting with

“hexanelEA 111 1o give  1-{55-diethy!-3-methylsulfanyi-4,5,6,7-tetrahydro-

benzo[clthiophen-1-yl}-3-(4-hydroxy-3,5-dimethyl-phenyl)-propenone {113 mg) as a
yellow resin; LC-MS: tr = 1.22 min, [M+1] = 415.2; '"H NMR (CDCls): § 7.65 d, d =
16.2 Hz, 1H), 7.26 (s, 2H), 7.11 (d, J = 15.2 Hz, 1H), 5.03 (s, 1H), 3.10 {t, J = 6.4
Hz, 2H), 2.57 (s, 3H), 2.35 (s, 2H}), 2.29 (s, 6H), 1.59 (1, J = 6.4 Hz, 2H), 1.40-1.22
{m, 4H), 0.85 (1, J = 7.6 Hz, 6H).

Examples 83 to 89



10

15

N Examples 97 to 104 0 Cl S R a) To a solution of
3-[3-chloro-4-(2-hydroxyethoxy)-5-methoxy-phenyl]-1-(3,5,5 5

wq éﬂﬁ?ﬁﬁ 5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-propan-1- gﬁgﬁéﬁ}ﬂ? 0845
0.40 mmol) in DCM (10 mL) and DIPE®{0.11 mL, 0.64 mmol) is added
methane sulfonylchloride (0.04 mL, 0.48 mmol) at OC. The reaction
mixture is stirred at 0C for 30 min. The reaction mixture is diluted with
DCM, washed with O NaOQ followed by 10% agq. citric acid

solution, dried over M oS ed to.give.10 methanesulfonic
acid 2-{2-chloro-6-methbxy,

tetrahydro-benzo[c]thiophe @

as a yellow oil; LC-MS: tR # 1.15 min, [M+1]+E515:15. b) A solution of
methanesulfonic acid 2-{2-chioro-6-methoxy-4-[3-0x0-3-(3,5,5- 15

ajtriroethgbil b, 76%34&3@41%@[@%&%@1&@;b?ptbpyﬂkmm}ekﬁsét@mmethyi-
n F.is treated with t nate a d I
4 sﬂsée;c%t ?%éd%g’ﬁ%z Ct% x?t}lljor IS stlr 07%%% for&)eftb ore ﬁs%plg’rgﬁ g‘ mol) in
DOWpED . D LaDVDIRFA Sy.aenetry C.52 MSxEdnsrasided OrtetBane sulfonylchioride
tonitr Wate O 5 % formic. t
(oL B AR AR e e BTN A S SIS 881 0 min. The

reépmol') tROfuTe Mzumwm mzemsaamw@ QUIOB/H068I0H followed by 10%

2 GHa 0 TSR A5 R 626 Al L L g hahesutonic

ad80.35 2-{2,8-dimethyl-4-[3-0x0-3-(3,5,5-rimethyl-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yl)-propyl]-phenoxy}-ethy!l ester (165 mg) as a yeliow oil; LC-
MS:tg = 1.17 min, [M+1]" = 479.26.

b) A solution of methanesulfonic acid 2-{2,8-dimethyl-4-[3-0x0-3-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzo[clthiophen-1-yh)-propyll-phenoxyl-ethyl ester in DMF is
treated with the appropriate amine (24 eq.) and DIPEA (24 eg.). The reaction
mixture is stirred at 75°C for 7 h before it is purified by prep. HPLC (Waters
Symmetry C18 19x80mm 5Sum, 10 fo 95% acelonitriie in water containing 0.5 %
formic acid) to give the desired product as a colourless lyophilisate or resin.

Example n (Scaie . LO-MS )
pmol} | tg{min)  [M+H]
83 NH» 15 0.92 399.96
84 NHCHCHs i5 0.96 428.45
85 NHCH(CHa)» 15 0.98 4472 .44
86 HN . ~oH 15 0.92 A44. 47
87 HN \(\OH 15 0.1 474.39
OH
88 HN/\/NHZ 15 0.82 443.39
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102 HN1oH 15 0.91 510.34 OH 103 HN-,,,-NH2 15 0.82 479.36 104
wo NMosk2bteh? 0.86 549.45 NJ Examples 105to 111 O iz~ \ Clp@N@hdithogas
solution of 3-[3-chloro-4-(3-hydroxy- priﬁ Xy)-5-methoxy-phenyl]-1-(3,5,5-
5 trimethyl-4,5,6,7-tetrahydro-benzo[c]thiobphen-1-yl)-propan-1-one (170
mg, 0.38 mmol) in DCM (20 mL) and DIPEA (0.10 mL, 0.60 mmol) is
action

migaire | stlﬁmﬁm@@ﬁ 30, min.sAnother pagtion o
sulfonylc Iorp@le .04mL, 0.4 i$ added and stirring is continued
for 20 min Thr:- reaction mixture is diluted.with 10 DAM_washed with 0.1
N aq. NaOH followed by 10% agq. citric acid solution, dried over MgSO4
Ex@iff¥ansgaieddo give methanesulfonic acid 3-{2-chloro-6-methoxy-4-
[3-0x0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro- benzo[c]thiophen 1- yI) propyl]-

3-{2-chToro-6-methoxy-4-[3x3 (3 55-1_
trimethyl-4,5,6, 7-tetrahydro-benzo[c]thiophé 1-ﬁm%henoxy} propy
| ester in DMF is treated with the appropriate amine (?4 eq.) and DIPEA

a) (bo. éaem).uffdmoféh@ﬂidﬁ-wmm@mip@dyaﬂﬁﬁimeﬁmmﬂfewi}i‘s(@ﬁiﬁeﬂime’chyk»
« QYRR A IO RO CORSE R Io000EIS 18811 o i
DO %Ofmmlammﬂm&EgMé}Ih@ ddsie@prodnot)ds acodalrtessidyapbiifatgichioride
(Gﬂdrerﬁm'ﬂs.@l%h‘i%twa% 0°C. The reaction mixiure is stirred at 0°C for 30 min. The
reaction mixture is diluted with DCM, washed with 0.1 N ag. NaOH followed by 10%
ag. citric acid solution, dried over MgSQ4 and evaporated to give methanesulfonic
acid 3-{2,6-dimethyl-4-[3-0x0-3-(3,5,5-trimethyl-4,5,8,7-tetrahydro-
benzo{clthiophen-1-yi}-propyll-phenoxy}-propy! ester (200 mg) as a yellow oil; LC-
MS: tg = 1.18 min, [M+1]* = 493.26.

b} A solution of methanesulfonic acid 3-{2,6-dimethyi-4-[3-0x0-3-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzofclihiophen-1-yl}-propyll-phenoxy}-propyl ester in DMF is
treated with the appropriate amine (24 eq.) and DIPEA (24 eq.). The reaction
mixture is stirred at 75°C for 7 h before it is purified by prep. HPLC (Waters
Symmetry C18 18x50mm Spm, 10 to 95% acetonitrile in water containing 0.5 %

formic acid) to give the desired product as a colourless lyophilisate or resin.

Example q Scaie .. LC-MS
(pmol} | g (min)  [M+H]*
90 NH, 15 0.93 414.38
91 NHCH.CHa 15 | 097 442.37
92 NHCH(CHa)z 15 0.99 456.51
93 HN ~on 15 0.93 458.38
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Example R (mol) tR min M+H' 105 NH2 15 0.94 450.19 106 NHCHZCHS

15 0.97 478.42 107 NHCH(CH3)2 15 0.98 492.43 108 HN "-"-'OH 1
WH2886/48963H 109 HN COH 15 0.92 524.48 OH 110 HNC NN Wé‘%’?ﬁ@‘é‘ms

493.46 111 NOH 15 0.85 563.44 N 5 @¥&mples 112 to 118 0 a) Toa

solution of

1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-

3-[4%5 2-hyjrox¥nqthox )-3,5-di net%cil phenyl] an-[L 5mg,
0.615 mmpl) in THE (1@FL) and DIPE ?gé%o %ﬂé sjadded
methane 10 sulfon loride (0.09 mL, 15 mmol) at OC. The reaction
mixture islistirred at QC_for 30 min. - The reaction-mixture.is.diluted: with

dietiw/! ether,wgsheg withisat.| aq.1 §laHICO3mgtaition ffolkmyedsby 10% aq.
Pitr?zrid solution,.dri ! 15‘ (58@ ted-to gix_/?y a
megmnesulfoprcagion2APH3-( -dimetyl-4,5,6 §27.49
tetrahydrorbefzo[¢]thiophen-1tyl)-3-oxo:propyl]-2,6-dimethyl-phenoxy}-eth
yl ester 15 (300°mg) as a brown resin; LC-MS: {R = 1,18 min, [M+#1]' =
493.36. WO 2006/100631 PCT/182006/050845 105 b) A solution of

:g%ﬁtrﬁ, iq id 2-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-
Etetra y%grzg-"ggﬁzo%thiophen 1-yi)-3-oxo-propyl]-2,6-dimethyl-phenoxy}-eth

yl ester in DMF is treq pproprlate amine (>_4 eq.) and
DIPEA (z4 eq.). The-Te ‘ BT for 7 h before it is
ifi 19x50mm 5m, 10 to

Q0 ik the desired
amp e R Scale LC-MS

~

product as a colourless lyophilisate or resin. Eb

a} To a solution of 3-[3-chloro-4-(2-hydroxyethoxy)-5-methoxy-phenyll-1-(3,5,5-
trimethyl-4,5,6,7-tetrahydro-benzo[cithiophen-1-yl)-propan-1-one (160 mg, 0.40
mmol} in DCM (10 mbL) and DIPEA {0.11 mL, 0.64 mmol} is added methane
sulfonyichioride (0.04 mL, 0.48 mmol) at 0°C. The reaction mixture is stirred at 0°C
for 30 min. The reaction mixture is diluted with DCM, washed with 0.1 N ag. NaOH
foliowed by 10% ag. citric acid solution, dried over MgSO4 and evaporated {o give
methanesulfonic acid 2-{2-chioro-6-methoxy-4-[3-0x0-3-{3,5,5-trimethyi-4,5,8,7-
tetrahydro-benzo[cthicphen-1-yi}-propyll-phenoxy}-ethyl ester (183 mg) as a yeliow
oil; LC-MS: tg = 1.15 min, {M+1]" = 515.15.

b) A solution of methanesulfonic acid 2-{2-chloro-6-methoxy-4-[3-0x0-3-(3,5,5-
trimethyi-4,5,6,7-tetrahydro-benzo[cithiophen-1-yl)-propyll-phenoxy}-ethyl ester in
DMF is treated with the appropriate amine (24 eq.) ang DIPEA (24 eq.). The
reaction mixiure is stirred at 75°C for 7 h before it is purified by prep. HPLC (Waters
Symmetry C18 19x50mm Sum, 10 to 95% acetioniliie in water containing 0.5 %
formic acid) to give the desired product as a colourless lyophiiisate or resin,

Scale LC-MS
(umol) | tg(min)  [M+H)"

97 NH, 15 0.92 436.30

Example R
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18

(mol) tR min M+H." 112 NH2 15 0.95 414.39 113 NHCH2CH3 15 0.98
wofdcioddd NHCH(CH3)2 15 1.00 456.39 115 HN~-/'OH 1549458 A%0845
116 HN, C OH 15 0.93 488.48 1 17 HN.;- NH2 15 0.84 457.50 118
AN1-SOH 15 0.89 527.55 N) Example@ 9-1250 SCR 10a)Toa
solution of 1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzol[c]thiophen-

Ly~ 3-{4-(3-hydroxy-propoxy)-3.5-dir ﬂethyL-phenyH.pLopan_;L_age (246
M@E®H.575 mmol it iHE (10 ml)sand{DIPBAY0.26 mL43chapmal) is
Y

ne-sui nn%llr‘hln ide..(0.08 mL 100 mmaol).atQ.The reaction

mixtaire is|stirgeiatHAEHQr 30 minsThe 15 rgagtion mixtysg isglilufed with
diethyl etier, washed with sat, ag, NarHCOJ3 solution followed byl 10% aq.
cittiethcid solitbHdOer )over Na504 and%%porarted%?gﬁl%
methanesulfon)c acid 3-{4-[3F(3-ethyI-%,5-dimethyt-4,5,6, 7-tetranydro WO
20081100631 g’%ﬂﬁmomosoﬂ% 106 ©-92 480.35
benzo[CIthiophgn-1-Y)-3-0Xo-propyti-2Z,6-aimethyt-pfienoxy-propyl ester
(2868%ng) |as gwbr n Fiin; LC-¥S: tR = 198 Min, [M+2}%&307.39. b) A
solution of metha fonic &cid 3-{4-[3-(3-ethyl-5,5tdimethyl-4,56,7- 5
tetrahydrg-benzofcithigphenst=yt)=3-oxo=propyt}=2;6:dimethyt=phenoxy}-pr
opyPéster inwmﬁggéd witH the dpprdpfigte aminet {43y.) and
DIPEA (>4 e)-The tiom-mixture-ts-stirred-at-¥50€-for7#hhefore it
is pOdified byrﬁrép&ﬂﬂlfé Waterb Syinme@y8618 19x5Misb5m| 10 to
95% acetoniktjle_in water containing 0.5 %

Examples 10510 111

a} To a solution of 3-[3-chloro-4-(3-hydroxy-propoxy}-5-methoxy-phenyl}-1-(3,5,5-
trimethyi-4,5,6,7-tetrahydro-benzofcithiophen-1-yl)-propan-1-one (170 mg, 0.38
mmol) in DCM (10 mL) and DIPEA (0.10 mbL, 0.60 mmol) is added methane
sulfonylchloride (0.04 mL, 0.45 mmol) at 0°C. The reaction mixture is stirred at 0°C
for 30 min. Another portion of methane sulfonyichloride (0.04 ml, 0.45 mmofi) is
added and sftirring is continued for 20 min. The reaction mixiure is diluted with
DCM, washed with 0.1 N ag. NaOH followed by 10% ag. citric acid solution, dried
over MgS0O, and evaporated fo give methanesulfonic acid 3-{2-chloro-6-methoxy-4-
[3-0x0-3-(3,5,5-trimethyl-4,5,8, 7-tetrahydro-benzofcjthiophen-1-yl)-propyli-
phenoxy}-propyl ester (186 mg) as a yellow oil; LC-MS: tg = 1.17 min, [M+1]" =
529.17.

b) A solution of methanesulfonic acid 3-{2-chloro-§-methoxy-4-[3-0x0-3-(3,5,5-
trimethyi-4,5,8,7-tetrahydro-benzo[clthiophen-1-vi}-propyl}l-phenoxy}-propyl ester in
DMF is freated with the appropriate amine (24 eq.) and DIPEA (24 eq.). The
reaction mixture is stirred at 75°C for 7 h before it is purified by prep. HPLC (Waters
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formic acid) to give the desired product as a colourless lyophilisate or

resin, xample R Scale LC-MS (mol) tR min M+H' 119 NIde 22 h 850845
wol@%@?ﬁh%fgo NHCH2CHS3 15 0.99 456.43 121 NHCH(CH3)2 15 1.01

470.51 122 HN ~~OH 15 0.95 472.4719%3 HN'COH 15 0.94 502.50 OH

124 FIN-1,~,NH2 15 0.85 471.50 125 N"OH 15 0.88 541.49 NJ Example

126 O SOH --O O A solution of

Symm(Betrgtiol§-5 BBt Fims, 507 e tRfifrd resienisiig tioyater £ontaiging 0.5 %

forf) 40 9598 gﬁﬂ% S%Qi BBl .gagmgé?éd&lm@n.
fm?é?r%%{&gééodgmfggl ir?%%gfgrg 1 m% ang]g HC‘%h@!r opropanol (0.5 mL)
is stirred at rt for 2 h. The mixture is diluted with water (10 mL) and
extractechwith EA(36-mb)—Tihe WO-2p06/100631 PC T/1B20061050845
E],ggnpég@ ic extracgis dried N§§§64 , filtered gh&i é\?gporatqrd. Tihe
residue is|dissolved _in chlorpf&fiia8 L) tandrdnjellowd Mredibitate forms.

Theyguspension igdiluted with digthyl etheg gymL), theygfeeipitate is
|__filtered-and-washe 12 it diatihl othor L0 maloY onel Ak e
VVAOTTC UVt are gy el Z =) aruutTtecua (L) HIVC
3-(@dydroxy-g;praigietay!-phenyls 1-(3-meth8xy-5,5-dikiesyP5
A5 6. 7 tatrabvdra-banzalelthionhen-1ivN-Breanenan h (26 1) A h e”OW
oIt aOTy UT O DT TTZUTC oMo I T Iy T PropCTTolTe o J 11Ty ) as y

povgter; L C-MSHR AL L3 min, {Bi+1] = 301983; 'H{NMR2EOCI3): 6 7.64
(d, J=1512 H%ﬁdﬁ(cﬂs%

108 HN_~on 15 0.93 484.41
109 HN\(\OH 15 0.92 524.48
OH
110 >Nz |15 0.83 493.46
111 (\NWOH 15 0.85 563.44
N

Examples 11210 118

a) To a solution of 1-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-
3-[4-(2-hydroxy-ethoxy)-3,5-dimethyl-phenyl]-propan-1-one (255 mg, 0.615 mmol)
in THF (10 mL) and DIPEA (0.29 miL, 1.70 mmol} is added methane
sulfonyichloride (0.09 mi., 1.15.mmo!) at 0°C. The reaction mixture is stirred at 0°C
for 30 min. The reaction mixture is diluted with diethy! ether, washed with sat. ag.
NaHCOs solution followed by 10% ag. citric acid solution, dried over NazS04 and
evaporated to give methanesulfonic acid 2-{4-[3-(3-ethyi-5,5-dimethyi-4,5,6,7-
tetrahydro-benzoclthiophen-1-yi)-3-oxo-propyl]-2,6-dimethyl-phenoxy}-ethyl  ester
(300 mg) as a brown resin; LC-MS: {r = 1.18 min, [M+1]" = 493.36.
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1 H), 7.09 (d, J = 15.2 Hz, 1 H), 4.90 (s br, 1 H), 4.02 (s, 3H), 3.15 (t, J
woeRbns2H), 2.31 (s, 2H), 2.28 (s, 6H), 1.57 (t, J = 6.4 Hz, 250 A80Seseass
. 6H). 10 Example 127 O-N -~'C~N OH ) A solution of

5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c[thiophene- 1 -carboxylic acid

(0.79 g, 3.75 mmol) and TBTU (1.32 g, 4.13 mmol) and DIPEA (2.1 mL,

o, (GOSN S8 NS A Sam e (7o o PR fmetny4.5,6.7-

tetidtipdrcStienzg|isldoopihese aptytSondhn ipy Feabidimatkigrphienimedthyl  ester

Wi N ag. HC 0 mL) and extracted twice with EA. The grganijc
i BRI T R A P e P P o R RSN U 24 0. The
regation migivee is stirred at 75°C for 7 h before it is purified by prep. HPLC (Waters
5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophene-l-carboxylic acid
Swm(g,%{? gl |94<.%9mwmywot&&%éamm@&ewm)%@gﬁlmmg 0.5 %
foheigacdo givé hd8etitca brsunun vl &dicuAésslifoBhfisakiten&in,
5,5-di methyl-4,5,6,7-tetrahydro-benzolclthiophene-1 -carboxylic acid
N-(3,5-dimethyl-4-hydroxy-N-hydroxybenzamidine) ester (1.35 g, 2.68
mmol) in toluene is heated td 9§gajgr 2 days. Thﬁég’w Nt IS evapprated

Boahtidergsidue 2%is purified HPLC fG IL OQS-4' HE, 75
Om He on{éﬁiibﬁ_o.ﬁ/o formic

acidpro afford 4-[fgkh,5-dimethyl4 5 0.05 414.39
45,6, 7-tefrahydro-benzofcithiophen=13yh)=f1; 2. 4joxadiazol=3=yt=2;6-dimeth

yl-hhénal |(470Hghaetsbeige sbfid; 1IC-MS: 98 = 1,18 AR 48I+1] =
355127; ' NMBARRCRMYSO): 6 05 (5 br, 4. b, 7.62 (43kthe-59 (s, 1

)\ /. AY /£ — =z
H), - 3:07 (13 =70Hz2H);2-23-36«(s, 6161t =+6-Hz-2H), 0.95

(s.188), one stdalesruader solviEmt. WO 20084100631 458.40

NNoNNAINCNQAL . 100 . Faicamanl 190 O
1TOZUu07 OG0 IuoCEXaMpe-I4o© o NHZ—O-t=2H

16 OH 15 0.93 | 48848
O

117 HN”\/NHE 15 0.84 457.50

118 (\N-/‘\/O““ 15 0.89 527.55

N

Examples 119-125

a) To a solution of 1-(3-ethyl-5 5-dimethyl-4,5,8,7-tetrahydro-benzojclthiophen-1-yi)-
3-{4-(3-hydroxy-propoxy)-3,5-dimethyi-phenyl}-propan-1-one (246 mg, 0.575 mmol)
in THF (10 mL) and DIPEA (0.26 mL, 1.5 mmol) is added methane sulfonyichloride
{C.08 mL, 1.00 mmol) at 0°C. The reaction mixture is stirred at 0°C for 30 min. The
reaction mixture is diluted with diethyl ether, washed with sat. ag. NaHCO, solution
followed by 10% aq. citric acid solution, dried over Na,SO4 and evaporated to give
methanesulfonic acid 3-{4-[3-(3-ethy!-5,5-dimethyl-4,5,8,7-tetrahydro-
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a) A solution of
4-[5-(5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)- 5

WO[3096/4¢3Hiazol-3-y1}-2,6-dimethyl-phenol (35 mg, 1.18 mmoff/1B2606/056845

isopropanol (17 mL) is treated with 2 N0&g. NaOH (8.6 mL) followed by
epichlorohydrine (660 mg, 7.14 mmol). The mixture is stirred at 500C for
18 h before it is diluted with water and extracted twice with EA. The

be@ﬁ@f@]ﬂﬂdﬂf@ﬁﬁ%)(t{m&m;ﬂyim Bmhethgphefitesgebropypoested (290 mg)

253 BLAMRLFDI oo B, BB RO L JR-1L 2 4lowacliazole

(480 mg) as a pale yellow oil; LC-MS: tR = 1.24 min, [M+1] = 411.31. b)

luti
50, f SSEHAR - ox P RRETHIS e A & KGN S S Amethy+4,5.6.7-
tetieinytyoicebeopsititiorimen-ghyb- bi@mwamsmmgnéwmmmpys ester

i R i, 7 A BB SORE AT UAAAB Bk Aol o0 The

redBfoBalVRElNS iowipaiatat v the ww%awn@@mmaamg HES.CHPLC (Waters
(GROM-SIL ODS-4 HE, 75 x 30 mm ID, 10 pm, 20-95% acetonitrile in

Smt&&éﬁ,'ﬂg)@@m%mma&@)% %‘#@r(pcetomtn!e in water containing 0.5 %
foﬂrrﬁ’a&emﬁféﬁgﬁﬁe(% BBy It b ct-alralnulseniesz AlsBRipeAR o 1diiR0
1,2,4]oxadiazol-3-yl]-2,6-dimethyl-phenoxy}-propan-2-ol (220 mg) as a
colourless resin; LC-MS: tR = 0.92 min, [M+1]+= 428.38. Examples 129
angI30Q-N"S O NOH 25 Iﬁ ap. ropriate carE I}#ﬁamd (25 pmol) is

chsen in a solugipn of TB] 25 pmol) in L)l DIPEA
(az nry@(() pmal) is.added a fQTi'E turksi &m'iﬁal«an -r’-;nnln efore

1 -3qyNo-3 {4 [5- (j\@[dlmethyl 4.598,7- ll traly e WG 20@2&1&){)631

RCT/IB2006/0508455109

betep[c]thiophetci-yHL, 2,4 oxa:diazoll 3-y(r2%- dimethysah@oxy}-propa

n-2-0] ( adde haking i tinugd for 2 h. The
mi-?\g( !rp is Qna‘ﬁpﬂ&g‘! 5% \/at 3%?{] ridde E?%Z’égig,
19x5®Omm, 51N, 20-Q 4) ac 3tonmlle in waegcontaininy0.3%% HCI) to
afford.the idesired amides as.icolourless

123 HN \(\OH 15 0.94 502.50

OH i
124 NP L 15 0.85 471.50
125 (\N/\/O“ 15 0.88 541.49
N
Exampie 126

A solution of 1-{3-methoxy-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-
ethanone (44 mg, 1.85 mmol) and 3,5-dimethyl-4-hydroxybenzaldehyde (30 mg,
0.20 mmol) in ethanol (1 mi) and 5 N HClin isopropanol (0.5 mlL) is stirred at rt for
2 h. The mixture is diluted with water (10 mlL) and extracted with EA {30 mL). The
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5 lyophilisates. Example R Scale LC-MS (mol) tR min M+H 129 -"OH 20
6 130 -,- OH 20 1.03 500.45 Examples 131to 134 O-N AR 10
WO?IQP%% éﬁ(gsv%ng Examples are prepared in analogy to previous ggg(;,?ﬁg 6/050845
using Example A and Hydroxyamidind 87 prepared in analogy LC-MS
Example R to Example tR min M+H' 131 OH 127 121 369.30 132
O™NH2 128 0.92 442.32 HO O 133 0-'N)OH 129 1.07 500.54 HOH O
organioextradis gied (85042 flered ButhplrepasBahditesregdiue is dissolved

n SESRBE S BRSO MO T8 e
digthy| stheiazols- 2 pegptaiscin filished anprwashroheith dietlsybether (2 mL)
arRiM R OYIFGOS BT 819 BIAGN AHEH PIPF S hBIfo R 5 5-cimethy-
4,Sp,rg,cf;gtgtr%?}?/gré—geizo[c]thiophenfinyE)-propenone {25 mg) as a yellow powder;
LC-MS: tg = 1.13 min, [M+1]* = 371.33; 'H NMR (CDCl3): § 7.64 (d, J = 15.2 Hz,
1H), 7.09 (d, d = 15.2 Hz, 1H), 4.90 (s br, 1H), 4.02 (s, 3H), 3.15 {{, J =6.4 Hz, 2H),
2.31 (s, 2H), 2.28 (s, 8H), 1.57 (1, J = 6.4 Hz, 2H), 0.99 {s, 6H).

o-N
Sy OH
\ s

a) A solution of 5,5-dimsthyl-4,5,6,7-tetrahydro-benzofcjthiophene- t -carboxylic acid
{0.79 g, 3.75 mmol) and TBTU (1.32 g, 4.13 mmol) and DIPEA (2.1 mL, 12.4 mmol)
in DMF (6 mlL) is slirred at rt for 10 min before 4,N-dihydroxy-3,5-dimethyl-
benzamidine (676 mg, 3.75 mmol} is added. Stirring is continued at rt for 2 h. The
reacion mixiure is diluted with 1 N ag. HC! (250 mL) and extracted twice with EA.
The organic extracts are dried over Na,S0,, filtered and the soivent is removed in
vacuo to give 55-dimethyi-4,5,6,7-tetrahydro-benzo[clthiophene-1-carboxylic acid
N-(3,5-dimethyl-4-hydroxy-N-hydroxybenzamidine) ester (1.36 g) as a beige solid;
LC-MS: ig = 1.08 min, [M+1]" = 373.17.

Example 127

b} A solution of 5,5-dimethyl-4,5,8,7-tetrahydro-benzofclthiophene-1-carboxylic acid
N-(3,5-dimethyl-4-hydroxy-N-hydroxybenzamidine) ester (1.35 g, 2.68 mmol)

in toluene is heated to 95°C for 2 days. The solvent is evaporated and the residue
is purified by prep. HPLC (GROM-SIL ODS-4 HE, 75 x 30 mm 1D, 10 pm, 70-100%
acetonitrile in water containing 0.5% formic acid) to afford 4-[5-(5,5-dimethyl-
4,5,6,7-tetrahydro-benzoicjthiophen-1-yl)-[1,2 4joxadiazol-3-yi}-2,6-dimethyl-phenol
(470 mg) as a beige solid; LC-MS: tg = 1.18 min, [M+1]" = 355.37; 'H NMR (De-
DMSO): & 8.85 (s br, 1H), 7.62 (s, 2H), 7.59 (s, 1H), 3.07 {, J = 7.0 Hz, 2H), 2.23
{s, 6H), 1.61 (t, d = 7.0 Hz, 2H), 0.95 (s, 6H), one signal (s) under solvent.
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5 mixture is stirred at rt for 5 min before the appropriate amine (100 pmol)

[ ... otirring is continued at rt for 1 h. The mixture is tre |
wof%}r%rg{?:&g%% (25 pL), diluted with acetonitrile (0.5 mL) and Sep@ﬂgﬁ’ﬁ;ms&&ﬁ
prep. HPLC (Waters SymmetryCls 19%88mm 5m, 20-100% acetonitrile in

water containing 0.5% formic acid) to afford the desired amide as a
colourless resin. 10 LC-MS Example R tR (min) [M+H]+ 135 HN_/'OH
1.11 468.38 136 HN~OH 1.05 498.44 OH Examples 137t0 1380OR S
Exgmgiléq%owing Examples are prepared in analogy to Example 22
starting from 15 Example C and Aldehyde 1 or Aldehyde 2, respectively:
LC-MS Example R tR @A [MJ"ES]i'N 137 methyl 1.17 369.11 WO

2006/100631 PCT/IS2( | hyl 1.19 8§f 4 Example
137 'H NMR (CDC13): 868)d, I~ 15, B)/‘?@ ), 7.14 (d, J
=15.2 Hz, 1 H), 4.92 (s, IH$, 3.15 (t, I =F0 HZ, 2HDR.66 (q, J = 7.6 Hz,
2H), 2.38 (s, 3H), 52.32 (s, 2H), 2.29 (s, 3H), 1.56 (t, J = 7.0 Hz, 2H),
a) 1.2 (tedimtie® Hat 3H).[5-08 6Sciftdihyl-4,5,6,7-tetrahydro-benzofc]thiophen-1-yl)-
[1,2,4)oxadiazol-3-yl}-2,6-dimethyl-phenol (35 mg, 1.18 mmol) in isopropanot (17
ml) is treated with 2 N ag. NaOH (8.6 mL) followed by epichlorohydrine {660 mg,
7.14 mmol). The mixture is stirred at 50°C for 18 h before it is diluted with water and

extracted twice with EA. The combined organic extracts are dried over NapSOq,
filtered, evaporated and dried to give 3-(3,5-dimethyl-4-oxiranyimethoxy-phenyl)-5-
(5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clihiophen-1-yl}-[1,2,4loxadiazole (480 mg)
as a pale yeliow oil; LC-MS: tg = 1.24 min, [M+1]" = 411.31.

by A solution of 3-(3,5-dimethyi-4-oxiranyimethoxy-phenyl)-5-(5,5-dimethyl-4,5,6,7-
tetrahydro-benzo[clthiophen-1-yl)-[1,2,4Joxadiazole (500 mg, 1.18 mmol) in 2 N
methanolic ammonia (7 mlL) is heated in a sealed vial o 100°C for 5 min in a
microwave oven (300W, active cooling during irradiation). The solvent is
evaporated and the residue is purified by prep. HPLC (GROM-SIL ODS-4 HE, 75 x
30 mm ID, 10 pm, 20-95% acetonitrile in waler containing 0.5% formic acid) o
afford 1-amino-3-{4-[5-(5,5-dimethyl-4,5,6,7-tetrahydro-benzo{clthiophen-1-yi}-
[1,2,4Joxadiazol-3-y1}-2,6-dimethyi-phenoxy}-propan-2-ol (220 mg) as a coiourless
resin; LC-MS: tg = 0.92 min, [M+1]" = 428.38.

Examples 128 and 130

The appropriaie carboxylic acid (25 pmol) is dissolved in a soiution of TBTU (8 mg,
25 pmol) in DMF (0.5 mL). DIPEA (17 pL, 100 umol) is added and the mixture is
shaken for 10 min before 1-amino-3-{4-[5-(5,5-dimethyl-4,5,6,7-{etrahydro-
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Example 139 O O \ S OH 10 To a solution of

wolzéssadmsimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)- eRaneNBe/ns0845

(832 mg, 3.74 mmol, Example C) and 4-hydroxy-2-methoxybenzaidehyde
(683 mg, 4.49 mmol) in methanol (25 rjn , NaOH (6.0 g, 150 mmol) is
added. The mixture is heated to 650C and stirred for 16 h. The dark
olive-hrown suspensign is._cooled to it, diluted with EA (250 mL) and
e QlrinEE Y U 2o xRSz WA PRI UrphRE R Rina 20l (9

mgried auesiMe agdedteieskanslith enmiventi atayaprraledr Ib etk is separated
product is purified by CC on silica gel eluting with heptane:EA 3:2 to give

DY3R(Emy M- SNRETE S EIIaR e B 1S RsEmms Bim, 20-95% acetonitrile in
watrayshies Okglﬁaﬂfphﬂtﬂt-y%pfgﬁs%“%?9éég%&s 2 YEUO o6 ress
solid; LC- MS: TR = 1.09 min, [M+1] = 357.19. 20 Examples 140 to 142 O
lyaRiifgates. off R® The following Examples are prepared in analogy to
Example 23: WO 2006/100631 PCT//1B2006/050845 112 Example Ra

Rb Re prepared | C-MS from Example tR (min) [M+H]* 140 H methyl
ethyl 13711.16 371,27 141 H eSoyllethyl 138 1.18388$33 142 OCH3 H H
ESIMP09 350.23 Examples 14@reolp$ ORa R

[M+H]"
129 - ™NOH 20 1.05 486.46
130 T NOH 20 1.03 500.45

Examples 131 10 134

The following Examples are prepared in analogy to previous Examples using
Example A and Hydroxyamidine 2:

repared in analo LC-MS
Example R i Example ” tn (Min)  [M+HT*
131 OH 127 121 | 369.30
132 © NH; 128 0.92 | 44232
HO
0
183 | 07NN\ _on 129 1.07 | 500.54
HO _ H
o
134 |0 N 130 106 | 514.42
o OH

Examples 135 and 136




5

10

15

S R OH 5 The following Examples are prepared in analogy to Example
33: Example Ra Rb R™ prepared from LC-MS Example tR (min) [M+H]'

WO 209¢10€3hy| ethyl 140 0.91 444.38 144 H ethyl ethyl 141 0.8 Q5050845
145 OCH3 H H 142 0.88 432.31 Exanigdleés 146t0 150 O Ra\.\RbO S,
O~NOH R OH H To a solution of glycolic acid (1.5 eq.) in DCM (10 mL),
TBTU (1.3 eq.) and DIPEA 10 (4.0 eq.) is added. The mixture is stirred at
rt for 10 min before the appropriate 3-[4- R

benzo[c]thiophen-1-y)-p -1-ore((5-T o7, eq.)is added
Stirring is continued at .\_ before anotherportion of glycolic acid
(0.7 eq.) and TBTU (0.6 eq.}sadded. The mixture-is stirred for another

oy e W?thég{g%a‘gglﬁ%@%@%@@i—%@%%@%@%ﬁiophen-‘i Vi)

with sat. aq. CO3 solution. The wash’solutions are

[1exinredibaok vith-Dawi-Breethmbifeenplpanyenacksigrd Arie@ oG umol) in

S filtere t lvent i a rude product is.
o BB TS 22 BRI IR I HEE Bl asee e
mh%ued ieethineel in givertbentlesireh @ hdraxpidRdie amine (100 umol) is added.
hydroxy-3-{4-[3-oxo-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-be.nzo&c thiophen
SR S syHPpHeR By LiRSpY Iy addantTierdeas ARt geTingmd (25 nL),
direRpigiRa RlaBrimapargddromihC-Ahg eeapieaR Gyn)dMpHIHRAE (Waters
H methyl methyl 33 1.00 488.17 L .
SymmetryC18 19x50mm 5pm, 20-100% acetonitrile in water containing 0.5%

formic acid) o afford the desired amide as a colourless resin.

LC-MS
Example R
tr (min)  [M+H]
135 HN ./ ~OH 1.11 468.38
136 HN {OH 1.05 498.44
OH

Examples 137 to 138

The following Examples are prepared in analogy to Example 22 staring from
Example C and Aldehyde 1 or Aldehyde 2, respectively:

LC-MS
tr (Min) [M+H]*

Example R

137 methyl 1.17 368.11
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15

20

147 H methyl ethyl 143 1.03 502.19 148 H ethyl ethyl 144 1.05 516.21
wol49 H CLOCH3 54 1.00 524.11 150 OCH3 H H 145 0.97 490.14
B8 10 'H NMR (CDCI3): 3 6.91 (s, 2H), 4.19 8s, 2H}C W ERH6(R50845
(m, 1 H), 3.84-3.70 (m, 3H), 3.51-3.401(H, 1 H), 3.09-2.91 (m, 6H), 2.62
(9, J = 7.6 Hz, 4H), 2.38 (s, 3H), 2.28 is, 2H), 1.53 (t, J = 6.4 Hz, 2H),
1.21 (t, J=7.6 Hz, 6H), 0.96 (s, 6H). Examples 151 and 152 O OloO S O

NXEg 15 OH H To ution of _ '
3->}<3.5-dimethvl-4-o§5§§!1vimetho v-ph‘te'rm)-l-(:;,S,é)i?r?h%thyl-
4,5,6,7-tetrahydro-benzo|c]thiophen-1-yi)-propan-1-one (0.2-0.5 mmol, 1
E%me?g@o (2 mL) the appropriate alkanesulfonamide potassium salt
.0'eq.

iIs added. The mixture is stirred at 50C for 20 h before it is
THIINIVER (DG (FohE8 and)2e wWashétzyithi ) 0vedossitid adidi gofdtieh= 15.2 Hz,

foll er., The organi tract.js,, dried.over MgSQ4, filte
ekt i b The Grabe FBE Vi bODRGRsEr - 238 (s, 3H),
2. BZ Y| E20 @ @301 BH 1L 4 G dinategTaphir @Hpre T (HC plaks wit) 3H), 1.00 (s,
5 CM containing 10% of methanol to afford the desired N-(3-{2,6-di
ethyl-4-[3-ox0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-
benzo[c)thiophen-1-yl)-propyl}-phenoxy}-2-hydroxy-propyl)-alkanesulfona
i S eige foam. LC-MS Example R tR (min) [M+H} 151 methyl
Eg@éﬁﬁ%;ﬁ? 152 ethyl 1.09 522.30

To a solution of 1-(3,55-trimethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yi)-
ethanone (832 mg, 3.74 mmol, Example C) and 4-hydroxy-2-methoxybenzaidehyde
(683 mg, 4.49 mmol) in methanol (25 mL), NaOH (6.0 g, 150 mmol) is added. The
mixture is heated to 85°C and stirred for 16 h. The dark olive-brown suspension is
cocled to rt, diluted with EA (250 mL) and washed twice with sat. ag. NaHCO;
solution. The organic extracts are dried over MgSQ,, filtered and the solvent is
evaporatea. The crude product is purified by CC on silica gel eluting with
heptane:EA 3:2 1o give 3-(4-hydroxy-2-methoxy-phenyl)-1-(3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzo[cjthiophen-1-yl)-propenone {794 mg) as a bright yeliow solid; LC-
MS: tg = 1.09 min, {M+1]" = 357.19.

Exampies 140 to 142

The following Examples are prepared in analogy to Example 23:



5 Example 151 'H NMR(CDCis): 8 6.88 (s, 2H), 4.83 (t br, J = 6 Hz, 1 H),

4.22-4.13 (m, 1 H), 3.85- 3.75 (m, 2H), 3.50-3.42 (m, 1 H), 3.36-3.27 (, 1
WERIBASBSEO00 (m, 6H), 2.95-2.88 (m, 2H), 2.79 (d br, J = 4 HAQIAB2BI8H50845
(s, 3H), 2.28 (s, 2H), 2.24 (s, 6H), 1.534(§2) = 10 6.4 Hz, 2H), 0.97 (s, 6H).
Examples 153 and 154 O S NHR O To a solution of
3-{2-ethyl-6-methyl-4-[3-ox0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro- 15
benzofctimophen=g=yty-propytF-phenyfipropionic_acid (8-51mg, 20 QoL
EMRMAS| M THTU g mg, 22 pel) and DIBEERSHg, 66 mol) |sqar%o@§
The mixture is stifred at rt for 5 min befqrértre &pmopiate aORGAI00 v H*

' ded. Stjrring is_cpntinued at it for 1 h. The mixture is treated

withfprmic agid (25 Heﬁ{Wtead withacetonitrile {@ mL) and sepgrated byy{ 27
prep. HRIC (\Waters Symmentry(‘,my?() 19x50mm. 5m,. 20-100%

acejgnitrile inpvater comigining Q&% formic acid)3g afford| thetdegired)  385.33
amide as A colourless resin '\WQ 2006/100631 PCT/1B2006/050845 115

Exggople RGEHMS tR gmin)|[M+HY 153|HH_./ @k$1.09 470.39.0tb4 HH 359 23
[-QH 1.03 49092 |0H Examples. 1551011790 | Ra Rb Rd To the
appropriate anilines (50 limo[, 2 eq.) and K2C03 (10.5 mg, 75 mol) a

Examples 143 {0 145

5 The foliowing Examples are prepared in analogy to Example 33:

Example | R? = e prepared from LC-MS
Example tg (min) [M+H]*
143 H | methyl | ethyl 140 0.91 444.38
144 | H ethy! ethy! 141 0.92 458.38
145 OCHs5 H - H 142 0.88 432.31

Exampies 146 to 150

on H
To a solution of glycolic acid (1.5 eq.) in DCM {10 mL), TBTU (1.3 eq.) and DIPEA
10 (4.0 eq.) is added. The mixture is stirred at rt for 10 min before the appropriate 3-[4-
(3-amino-2-hydroxy-propoxy)-phenyli-1-(3,5,5-trimethyi-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yl}-propan-1-one (0.5-1.0 mmol, 1. eq.) is added. Sfirring. is
continued at rt for 1 h before another portion of glycolic acid (0.7 eq.) ana TBTU
(0.6 eq.) is added. The mixture is stirred for another hour, is diluted with DCM and
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15

20

5 solution of
wWoSREANRA(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo|[c]thiophe 5006/050845
ethanone (7.5 mg, 25 pmol) in acetonié%7 mL) is added. The suspension

is stirred at rt for 18 h before it is filtered”The solvent of the filtrate is
evaporated and the crude product is purified by prep. HPL C (Symmetry
C18 5 m, 19x50 mm, 20-95 % acetonltrlle in water containing 0.5 %

W%}?ﬁﬁc“‘é{%‘}% &l mﬁég yligs. The wash solutions are extracted back with

DmheWéf@mﬁbln@d%g%wm%’é%kt@Héﬁmérhﬂ E@]}htﬁ@?@@%ﬁd&)‘r@ solvent
. thanone. Example Ra Rb Rc Rd LC-MS tR (min) [M+H 1I55HHH

's pYaporaled (IS cHi4ds piqausy @2@%@"*?@7%%9@@1%@91‘&@“ prep. TLC

PIEHé2. P DI HB LR 1588 G ARINARE HCHOSHel k388 S fy-N-(2-
hy% qH:[{? gél{l 16 344.32 161 HH OCH3 H 1.02 344.31 162 CH3 H

A IBBE TG PE AT RSEAE I EORsen-1-Y1)-

pf@@ﬁﬁﬂéi@ﬁ%b@?—@(ﬁk%d@é%ﬁﬂét@B%Qr%ﬁ%ﬂ 165HH
OCH3 CF31.17 412.29 166 HH "~OH H 1.02 358.34 167 HH 0

~.~,,OHH0.93374.35 168 HH O'---"OH H 0.95 388.31 169 HH 0"Y

RGNS -, B72 H 1 B 0186 drs.36. | PToP o0 ok 1 T LEAHT
Example | g (min) [M-+H]*
146 H methyl | methyl 33 1.00 488.17
147 H methyl ethyl 143 1.03 502.19
148 H ethyl ethyl 144 1.05 516.21
149 H Ci OCH; 54 1.00 524.11
150 OCHa H H 145 0.97 480.14
Example 148

"H NMR (CDCls): 5 6.91 (s, 2H), 4.19 8s, 2H), 4.18-4.10 (m, 1H), 3.84-3.70 (m, 3H),
3.51-3.40 (m, 1H), 3.09-2.91 (m, 6H), 2.62 (g, J = 7.6 Hz, 4H), 2.38 (s, 3H), 2.28 (s
2H), 1.53 (t, J = 6.4 Hz, 2H), 1.21 (¢, J = 7.6 Hz, 6H), 0.96 (s, 8H).

Examples 151 and 152

wH
0/\(\N’S‘R
on H

To a solution of 3-(3,5-dimethyl-4-oxiranyimethoxy-phenyl)-1-(3,5,5-trimethyi-
4,5,6,7-tetrahydro-benzo[cjthiophen-1-yl}-propan-1-one (0.2-0.5 mmol, 1 eg.) in
DMSO (2 mL) the appropriate alkanesulfonamide potassium salt (3.0 eq. ) is added.
The mixture is stirred at 50°C for 20 h before it is diluted with EA (75 mL) and
washed with 10% aq. citric acid solution followed by water. The organic extract is

dried over MgSQ,, filtered and the solvent is evaporated. The crude product is



0~~J 173 CH3 HO0"~OH H 1.02 388.30 174 CH3 H O"--"OH H 1.04

402.24 175 CH3HO OHH 1.05 402.23 176 CH3 H O'Of'OH H 0.95
WOLPB6H806831 177 CH3 H OOH H 0.95 418.26 OH 178 CH3 H F§§/152006/050845

415.40 ~~H 0 WO 2006/100631 PC /JB2006/050845 117 179 CH3 H (O

H 0.90 457.42 Or~N Examples 180 to 185 Ra O Rb Re Rd To the

appropriate phenols (50 pmol, 2 eqg.) and K2CO3 (10.5 mg, 75 pmol) a 5
chestntitogadphed on prep. TLC plates with DOM containing 10% of methanol to

-bromo-I-(3,5,5-trimethyl-4,5,6, 7-tetrahydro-h, thiophgn-1:y,

B PR e BT S GRS Y S algiahycro
beiszsjoiiophefor-18-piluefpiepihéntittgiedHesolymopet tadktivegalionamide as a
b eva?orated and the crude product is purified by prep. HPLC (Symmetry

s %a}ﬂjn, 19x50 mm, 20-95 % acetonitrile in water containing 0.5 %

formic acjd) to give the desired 2-phenoxy-1-dG,s
HemPeimethyl-4,5,637-tetrahydrp-benzo|[c]thiophen-1-yi)-ethanone.

ExamplelRa Rb Rc R d LC-MS tR (minjrfvsH]' 1§6AHHYH H| 1.13 315.26

151 methyi 1.08 508.27
152 ethyi 1.09 522.30
5
Example 151

'H NMR(CDCls): § 6.88 (g, 2H), 4.83 (t br, J = 6 Hz, 1H), 4.22-4.13 (m, 1H), 3.85-

3.75 (m, 2H), 3.50-3.42 (m, 1H), 3.36-3.27 (, 1H), 3.06-3.00 (m, 6H), 2.95-2.88 (m,

OH), 2.79 (d br, J = 4 Hz, 1H), 2.38 (s, 3H), 2.28 (s, 2H), 2.24 (s, 6H), 1.53 (1, J =
10 6.4 Hz, 2H), 0.97 (s, 6H).

Examples 153 and 154

To a solution of 3-{2-ethyl-6-methyl-4-[3-0x0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-
15 benzo[clthiophen-1-yl)-propyll-phenyl}-propionic acid {8.5 mg, 20 pmol) in DMF (0.5
mt), TBTU (7 mg, 22 pmol) and DIPEA (9 mg, 66 umol) is added. The mixture is
stirred at 1t for 5 min before the appropriate amine (100 pmol) is added. Stirring is
continued at 1t for 1 h. The mixiure is treated with formic acid (25 pl), diluted with
acetonitrile (0.5 ml) and separated by prep. HPLC (Waters SymmetryCi8
20 19x50mm Sum, 20-100% acetonitrile in water containing 0.5% formic acid) to afford

the desired amide as a colourless resin.
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181 H CH3 H CH3 1.18 343.28 182 OCH3 H H H 1.12 345.26 183 H
.18 383.30 184 H H -,0OH H 1.05 359.32 185 OC
WO%EH%ZEO'OE&% 1.02 375.34 Examples 186 to 188 WO 2006/100%%?’32%6/050845
PCT1102006/050845 118 /OIN' S N -1 The following Examples are
prepared in analogy to previous Examples using Example C and
Hydroxyamidine 1: Example R prepared in analogy I.C-MS to Example tR
min M+H' 186 OH 127 1.21 369,26 187 Of=OAASI2 128 0.94 442.28 HO
EX88%'b 1.08 50045 0~~N)OH HO H 5 Example 186 1H NMR
(D6-DMSO0): 8 8.91 (s, 1 H), 7.60 (siaiigba (t, M0 Hz, 2H), 2.36 (s,
3H), Z.34°7(S, 2H), Z.23 (5, 6H), II57 (1, J = 7.0 HZ, 4|—7|’) 0.96 (s, 6H). 10
Ed2fhplel 189 o7 ORI \ S Ni.° R 1-09 470.30

154 HN {OH _ 1.03 499.92
OH

Examples 155 t0 179
o y R
N RP
i canes
Rd

To the appropriate anilines (50 pmol, 2 eq.) and KxCOs (105 mg, 75 pmol) a
solution of 2-bromo-1-(3,5,5-trimethyl-4,5,8,7-tetrahydro-benzolclthiophen-1-yl)-

ethancne (7.5 mg, 25 umol) in acetone (0.7 mL) is added. The suspension is stirred
at rt for 18 h before it is filtered. The solvent of the filirate is evaporated and the
crude product is purified by prep. HPLC (Symmetry C18 5 um, 19x50 mm, 20-95 %
acetonitrile in water containing 0.5 % formic acid) to give the desired 2-
phenylamino-1-(3,5,5-trimethyl-4,5,8,7-tetrahydro-benzolclthiophen-1-yh-ethanone.

Example| R® RP R Re LC-MS
tg (mMin) [M+H]"
155 H H H H 1.13 314.38
156 CHa H H H 117 328.30
157 | CH.CHs| H H H 1.20 342.39
158 H CHa H CHa 1.16 34233
159 H CF, H H 1.19 382.32
160 | OCHs | H H H 1.16 344.32
161 H K OCH; H 1.02 34431
162 CHs H OCHa H 1.11 358.35




The following Examples are prepared in analogy to previous Examples

using Example C and Hydroxyamidine 2: WO 2006/100631
WOREOH/IBGE06/050845 119 prepared in analogy LC-MS ExampferRByH6/50845
Example tR min M+H 189 OH 127 1.2$1883.27 190 0"r--~-NH2 128 0.95
456.47 HO 191 01291.10514.41 O--~NOHHO H 192 0130 1.09

528.52 0 N HO HOH Examples 193 and 194 ON SNR O The

following [EXamples[are prepared in_anajogy to previous Examples us nI%3
5 Rermadist 8prepafed in analogytdL.C-M$ Exﬁgmple R plg t 74.25
(Min) MRA] 193 HN_F-OH 185 1.15 482.36 194 AN-OH|136 1,00 517.31
OtPExanipl fo 199 WO 2006/100631 PCT/IB2606/050845 412.12
165 H H OCHs; CFs 1.17 412.29
166 H H LN AOH H 1.02 358.34
167 H H O,/\\/OH H 0.93 374.35
168 H H | o7 >"0H H 0.95 388.31
189 H H O/\rOH H 0.96 388.34
170 H H O/Y\OH H 0.87 404.28
OH
171 H H | H 0.71 401.32
172 H H O H 0.86 443.36
O/\JN\')
173 CHa H O/\\/OH H 1.02 388.30
174 CHs H O > ""OH H 1.04 402.24
175 CHs H O/\rOH H 1.05 402.23
176 CHs H 0" >N"CH H - 0.95 418.23
OH
177 CH3 H O/Y\OH H 0.85 418.26
OH
178 CH3 H | H 0.72 415.40
0/\,/N\
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120 O Ra Rb R OH The following Examples are prepared in analogy to
wPsYiPiasBxamples using Example C and commercially availgblg 06050845

benzaldehydes or the described AIdhy? %/ll and 2: Example RaRb R

prepared in LC-MS analogy to tR (min ? +H]' Example 195 H methyl

ethyl 22 1.19 383.29 196 H ethyl ethyl 22 1.21 397.33 197 H methyl Cl
221193302 198 H QCH3Cl221.16.40504 199 QCH3HH 1391 11

371788 5|Example 198 H NVR (CDClsg-/sJ 60 (d,d = 15.2 g H)| 45742
7.28 (d, Ji= 1.8 Hz, L H), 7.16 (d, J = 15.2 H?, L H), 6.99|(d, J= 1.8 Hz, 1
H), 6.04 (5, 1 H), 3.98 (s, 3H), BA5L< Hg, 2H), 2.78 (g, J = 7.6 Hz,
2H). 2.34i(s, 2H). 1/58 8t, J 3 6.4 Hz, 2H). 1.32|(t, J = 7.6/ 10 Hz, 3H)

0.99 (s, 6H). Example 2000 S O NH2 Cl OH WO 20061100631

L 09 084k 121
Bﬁéﬁmmo- -hé roxy-propoxy)-3-chloro-5-methyl-phenyl]-1-(3-ethyl-5,
5- dimethyl-4,5,6,7-tetrakyd nzo[aBhiophen-18f)-propenone is

prepared in Q.
R

s

\ s

To the appropriaie phenois (50 umol, 2 eq.) and KoCOz (10.5 mg, 75 umol) a
solution of 2-bromo-1-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo]clthiophen-1-yl)-
ethanone (7.5 mg, 25 pmol) in acetone (0.7 mL) is added. The suspension is stirred
at rt for 18 h before it is filtered. The solvent of the filirate is evaporated and the
crude product is purified by prep. HPLGC (Symmetry C18 5 um, 19x50 mm, 20-85 %
acetonitrile in water containing 0.5 % formic acid) to give the desired 2-phenoxy-1-

(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yi)-ethanone.

Example | R® R Re R LC-MS

tr (min) [M+H]"
180 H H H H 1.13 315.26
181 H GHa H GHa 1.18 343.28
182 OCHs H H H 1.12 345.26
183 b CFs H H 1.18 383.30
184 H H o~ _OH H 1.05 359.32
185 OCHs | H -CH,OH H 1.02 375.34

Examples 186 to 188



analogy to Example 33 starting from Example 197; LC-MS: tR = 0.93 min,
[M+1]+  462.30. 5 Examples 201 to 205 O Ra Rb S OH I3 The followin
W%@ﬁéfﬂ@}are prepared from previous examples in analogy td EXEMTE/ 050843
23: prepared from LC-MS Example R4 Rb R* Example tR (min) [M+H]+
201 H methyl ethyl 195 1.17 385.31 202 H ethyl ethyl 196 1.19 399.34
203 H methyl CI 197 1.16 391.23 204 H OCH3 CI 198 1.13 407.16 205
OCH3 HH 199 1.10 373.09, 10 Examples 206 t0 210 O b S O",OH 15
The following examples areprepared from previous examples in analogy
to Example 66: WO 2006/1 PCT/1132006/050545 122 Example

Ra Rb Rc prepared from LC-M ok (min) [M+H" 206 H methyl
ethyl 201 1.16 429.38 J

A

The following Examples are prepared in analogy to previous Examples using

Example C and Hydroxyamidine 1:

e | " prepared in analogy LC-MS
xampie to Example ts (min)  [M+H]*
186 OH 127 1.21 369.26
94 442.2
187 O NH, 128 0.8 8
HO
188 O 129 1.08 500.45
O/\[/\NJK/OH '
HO H
Example 186

'H NMR (Ds-DMSO): & 8.81 (s, 1H), 7.60 (s, 2H), 3.04 (t, J = 7.0 Hz, 2H), 2.36 (s,
3H), 2.34 (s, 2H), 2.23 (s, 6H), 1.57 (t, J = 7.0 Hz, 2H), 0.96 (s, 6H).

Examples 189 to 182

The following Examples are prepared in analogy to previous Examples using

Example C and Hydroxyamidine 2:



207 H ethyl ethyl 202 1.18 443.36 208 H methyl Cl 203 1.15 435.03 209

woleRGhiR ! 204 1.18 451.09 210 OCH3 H H 205 1.12 417.12
208 'H NMR (CDCI3): 5 7.09 (d, J = 2.3 Hz, 1 H), 6.95 (d, J =
4.05-4.00 (m, 2H), 3.97-3.90 (m, 2H),!

S@E@B’ﬁﬁms

4909-3.00 (m, 4H), 2.97-2.90 (m,

2H), 2.72 (q, J =7.6 Hz, 5 2H), 2.30 (s, 2H), 2.29 (s, 3H), 1.54 (t, J=6.4
1110214 Q Ra

Hz 2H) 1

27 (¢t J=76Hz 3H), 097 (s, 6H). Examples

b SO-
£

--'OH Rc 10 The followir
in analogy% Example

1 espaNEds mEnEiegnr e
68: ExanipraRaieb Rc |

d from prévidés
repaferfiom rvaH*

[CMS
21591 et

xample tR (min) [MFHAT+
yiethyl 2097 10 457.3

211 H methylethyl 207
213 HO ClL204.1

1.17445.7

14 46832 2

1/883.27

OGB H
Examples

191

H 205~ .35 WO 3
21510 217 O R%'Rb S

2006/10063RCT/1B20C
O'~"OH Rc OH The foll

6/050845 1

pbwing exam

2356.47
ples

AVIALIC. AY.Am
CVIUUI U/AUATTT
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o

hlac in analaov in
ITOC O I T CAT IMIUU] L4

129

1.10

514 .41

192

130

1.08

528.52

Examples 193 and 194

The following Examples are prepared in analogy to previous Examples using

intermediate 3;

Example R prepared in analogy to LC-MS
Example tg (min) [M-+H]*
193 HN./ ~OH 135 1.15 482.36
194 HN{OH 136 1.09 512.31
OH
Examples 185 to 199




Example 68: Example Ra Rb R prepared from LC-MS Example tR (min)
[M+H]'" 215 H methyl ethyl 201 1.09 459.37 216 H ethyl ethyl 202 1.12
WO 29064806317 OCH3 H H 205 1.04 447.32 5 Examples 218 to%%&’%845
S (r).-~,NHR Rc The following exampl@$are prepared in analogy to
Example 112 using previous 10 examples: Example Ra Rb R R prepared
from LC-MS Example tR (min) [M+H]" 218 H CH3 CH2CH3 H 201 0.94
428.15 219 H CH2CH3 CHYZCH3 H 202 0.97 442.35 220 H CH3 CI H
203 0.93 434.21 221 H OCH H 204 0.92 450.13 222 OCH3HHH
205 0.89 416.33 223 HCH
PCT/1E2006/050545 124 Exgm
1.8 Hz, 1 H), 6.952 (d, J = 1.8!Hz./ 3.92 (t, J = 4.7 Hz, 2H), 3.11-3.00
(m, 6H), 2.96-2.89 (m, 2H); .732%, B N H), 2.30 (s, 52H), 2.28
(s, 3H), 1.54 8t, J = 6.4 Hz, 2H), 1.27 (t, J = /6 Mg, 3H), 0.97 8s, 6H).
Examples 224 to 230 O Ra ' R

The following Examples are prepared in analogy io previous Examples using
Example C and commercially available benzaldehydes or the described Aldhydes 1
and 2:

Example | R R B prepared in LC-MS
analogy to |tz (min) [M+H]*
Example

195 H methyl ethy! 22 1.19 383.29

196 H ethyl ethyl 22 1.21 397.33

197 H methy! Cl 22 1.19 389.2

198 H OCH;3 Ci 22 1.16 405.04

199 OCH3 H H 139 1.11 371.38

Exampie 198

'H NMR (CDCls): 8 7.80 (d, J = 15.2 Hz, 1H), 7.28 (¢, J = 1.8 Hz, 1H), 7.15 (d, J =
15.2 Hz, 1H), 6.99 (d, J = 1.8 Hz, 1H), 6.04 (s, 1H), 3.98 (s, 3H), 3.15 (t, J = 6.4 Hz,
2H), 2.78 (q, J = 7.6 Hz, 2H), 2.34 (s, 2H), 1.58 8t, J = 6.4 Hz, 2H), 1.32 (1, J = 7.6
Hz, 3H), 0.99 (s, BH).

Example 200

NH,

CH



Rb S 0,.~NHSO02R R A solution of the substituted
wosslfldeaino-ethoxy)-phenyl]-1-(3-ethyl-5,5-dimethy- 10

4,5,6,7-tetrahydro-benzo|c]thiophen-1 -yl)-propan-1 -one (50- 2%%32006{05&845

eg.) in DCM (2 mL) is treated with DIF (1.6 eq.) followed by the

appropriate alkane sufonylchloride (1.2 eq.). The reaction mixture is

stlrred at rt for 4 h, diluted with DCM and washed with brine followed by

BTATIROCPGAYRE QT REPROUY -G vy Sesih shahemlird 'ti?eﬁﬁBb(}e’hﬁ
d.memsztr@@ ﬂ@ﬁ%@%@eﬁ?@ﬁ[ﬂﬁ&ﬁ@ﬁ'@? Osﬁ;ayr%ﬂ@togﬁephe&éﬁhred in

prep TLC plates with either DCM containing 5-10% of methanol or
8 EXBMPIS AR YRS HuderQpler 187aLEMIS, brirRed@ymin, [M+1]" =
4%_@,@,7 tetrahydro-benzo[c]thiophen-1-yl)-3-oxo-propyl]-phenoxy}-ethyl)-al
kane- sulfonamide as an almost colourless to pale yellow resin. Example

5 Ra Rb Rc R prepared LC-MS from Example tR (min) [M+H]' 224 H CH3
E@ﬁ%@g@@laéé@%.ﬁ 225 H CH3 CH2CH3 CH3 218 1.16 506.37
226 H CH3 CH2CH3 CH2C 218 1.18 520.39 H3 227 H CH2CH3
CH2CH3 CH3 219 1.17 228 IPCH3 CI CA3 220 1.16 512.33 WO
20061100631 PCT118200 845 W CH3| CH3 221 1.14
528.18 230 OCH3 H H CH32¢ T 4.38 | fiple 225 'H NMR
(CDCI3): 6 6.92-6.88 (m, 2H), 2945t br, J = 6 N),.3,88 (t, J = 5.2 Hz,
2H), 3.52 (q, J = 5.3 Hz, 2H .09302(m 6H), 2.98-2:90 (m, 2H), 2.72
(9, J=7.6 5Hz, 2H), 2.61 (q, J = 7.6 Hz, 2H), 2.80 (s, 2H) 2.25 (s, 3H),
THeSfollowing -@XxiangiRl 482 frebaré® HamH &S Smples in analogy 1o
Example 23:
Example | R® RO e prepared from LC-MS
Exampie | tz (min)  [M+H]"
201 H methyl ethy! 195 1.17 385.31
202 H -ethyl ethyl 196 1.18 399.34
203 H methyl Ci 197 1.18 391.23
204 H OCH;3 Ci 198 1.13 407.16
205 OCH3 H H 199 1.10 1 373.09
10

Examples 206 to 210

15 The following examples are prepared from previous examples in analogy 1o
Exampile 66:



10

Examples 231 to 237 0 RaRb S O~,N OH 10 To a solution of the
appropriately substituted 3-[4-(2-amino-ethoxy)-phenyl]-1-(3-

WOAMA Y Himethyl-4,5,6, 7-tetrahydro-benzo[c]thiophen-1-yl)-Srop B i 0845

(0.1-2 mmol, 1 eq.) in DCM (2-20 mL)} Z4PEA (4 eq.) and TBTU (1.4 eq.)
followed by either glycolic acid or 3-hydroxy-propionic acid (1.5 eq.) is
added. The mixture is stirred at rt for 1-3 h before it is diluted with DCM,

washed
by chro
{42088(3-

YT =\ W]

Escioepieof th&filtra

ith sat. ¢

atograph

caontaln

1g. NaHCP3, 15 dri
te iRBvay

y on prep

5100

fomath

ad et VEF QAN

silié

satgelrelofing

d filtered .| thess
oratdd and the crude product is purified either

. TLC-plates or B0

[M+H]*

ooTrmanTT
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Ty o=1U7
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Aleasnsallos
UTUAYAIRNY
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R w prefgiiadd LC-M
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cotoutessto

S frorm&Exampté43.36

vtz

L TT CI'TY,

Ll 444 a4 an 490 20 0o
CTiS 'L 11&Z L. 1IU 47230 £32

T N T Vo N T N
1 Crio Urhilo

4

1208.09 48611 23BadgHB CHACH3 1 218 £33 486.40 WO! .15 435.03
20661108631+ PETHB2006/050845— 126234 HCH2CHS CHZCHS 1219
1.28%00.38 935 H ©OG3E€Ii1 228/1.12 492.382646 H OCH3 11821 1. 451.09
508-15-237-OCH3 H 122210747437 Exampte 23 HHNMR

(CBIEG13): 6 @@t |br, JE 5 Hz, 1HH), 6!88 (s, 2295)4.16 dl J =BBHz, pHEI712
386(t, I =471z, 2H), 371 (U, I =53 Hz,2H), 3:09-3:.00 (M, 4H);

2.95-2.88 (m, 5 2H), 2.73 (q, J = 7.6 Hz, 2H), 2.67 (tbr, J = 4 Hz, 1 H),
Exepipis 288, 2.24 (s, 6H),

"H NMR (CDCls): § 7.09 (d, J = 2.3 Hz, 1H), 6.95 (d, J = 2.3 Hz, 1H), 4.05-4.00 (m,
2H), 3.97-3.90 {m, 2H), 3.09-3.00 (m, 4H), 2.97-2.80 (m, 2H), 2.72 (g, J = 7.6 Hz,

oH), 2.30 (s, 2H), 2.29 (s, 3H), 1.54 {t, J = 8.4 Hz, 2H), 1.27 (1, J = 7.6 Hz, 3H), 0.97

{s, BH).

Examples 211 10 214

The following examples are prepared from previous examples in analogy to

Example 68:
Example | R® b R prepared from LC-MS
Example ts (min) [M+HI™
211 H | methyl | ethyl 201 1.17 443.21
212 H ethyl ethyl 202 1.18 457.39
213 H OCHs Ci 204 1.14 485.32
214 OCH;3 H H 205 1.13 431.35




1.55 (t, J = 6.4 Hz, 2H), 1.27 (t, J = 7.6 Hz, 3H), 0.97 (s, 6H). Examples
wEERéAre0 RaRb HS O'~N Y(i NHR R O W 10 To a solutigpoftbfis/os0845
appropriate BOO-protected amino aci 5eq.) in DCM (2-20 mL), TBTU
(1.4 eq.) and DIPEA (4 eq.) is added. mixture is stirred at rt for 10

min before a solution of the appropriately substituted
3-[4-(2-ami y)-phenyl]- 1-(3-ethyl-5,5-di

E%ﬁbﬂﬁ%ﬁ%@f e%? hydro-benzo[c]thiophen-I-yi)-propan-1-one (0.1-2
mmol, 1 eq.) in DGM (2-5 mL) isfpdded. Thegmixture is stirred at rt for 1-3
h 15 before it is diluké :

%baq NaHCO3, dried
over MgS0O4, and f|| ate is evaporated and the

residue is dissolved in 4} @ erred at rt for
yasheéd witlesat. @i NaHCO3,

45 to 90 min before it s di 3 wi :
dried over MgSO4 andTiltered. The solventm‘f the flltrmﬁs evaporated

T R Bt B SR 0oRTi WA R RERARAS, ganalony fo

E)tlampﬂeﬁ&d amino-

A= (4 4= LN -\q-cthyi So-dimethyl-4;5:6-7-tetrahydro-benzeolelthiophen

ELeyhs 31aX0-peapyl)-phgaoxy}-ethyd)-alky BFfiaaras Arpare § Iow rebifr-MB®

2006 100631 PCR/IB2006/050845 127 Examplgfia Rb R P pare(?M ne

LC-MS flom tR (thin) [M+H]' Examplé 238 H CH3 CH3 H iﬂl{{‘i

239 H CHSﬁ%—iﬁ 2 %.92 485.42 240 H CH3 CH3 H3

1738 03 uge o gIH Eis 2 112 B 495,45 24203 cus 45937

ChiggH3 H 1121810 24:985:21 iy 202 1.12 473.39
217 OCHjs H H 205 1.04 447.32

5
Examples 218 to 223
The following examples are prepared in analogy to Example 112 using previous
10 examples:
Example | R® o e " prepared from LC-MS
Example |, (min)  [M+H]

218 H CH, CHCH; H 201 0.94 428.15
218 H CHpCHz | CHCHa H 202 0.67 442,35
220 H CHs Gl H 203 0.3 434.21
221 H OCH; Ci H 204 G.82 450.13
222 OCHs H H H 205 G.89 416.33
223 H CHs; CHs CHa, 65 0.94 428.30




10

15

243 H CHs CH2CH3 CH3 1 218 0.95 499.44 244 H CH3 CH2CH3 CH3 2
13.47 245 H CH2CH3 CH2CH3 CH3 1 219 0.96
Woé;&%igg?% 1221 0.91 507.27 247 H OCH3 Cl CH3 1 221 0. fﬁ@ﬁﬂg}’m
248 H OCH3 Cl CH3 2 221 0.93 535.162%49 OCH3 H H 1 1 222 0.91
487.19 250 OCH3 H H 2 1 222 0.91 501.22 Example 243 1 H NMR
(CDCI3): 6 7.78 (s br, 1 H), 6.90 (s, 1 H), 6.88 (s, 1 H), 3.83 (t, J = 5.0 Hz,
2H), 3.69 (q, J = 5.2 Hz, 2H), 3.30 (s, 2H), 3.10-3.00 (M, 4H), 2.98-2.90
E)gg}nogw,agozjz (9, J=7.6 Hz, 2H), 2.61 (q, J = 7.6 Hz, 2H), 2.47 (s, 3H),
2.301(S, 2H), 2.25 (5, 3H), 1.54 8, J =6.4 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H),
HLISWIR, (D¢l Hy 7309 (0,97 (3 -8 Hiz EXbinn (85350270 BrigRDHS 3.92 (i, J =
4,?5“&%‘%}9 .%U"ﬁzgpi?”zoﬁéﬁé?épﬁ'afﬁ 6&%0@% 128The 2H). 230 s,
oll are p gy S

62\/\/|ng éxamples repdred in analogy to previous eéxamples startin
2Ho R 2BxEmPHE, 11648, Rx R RIRPrgpardd (b UGS Hnalidy 97 8s, 6H).
Example tR(min) [M+H]* 251 H CH3 CH3 CH3 223 0.96 442.32 252 H
CH3 CH3 SO2CH3 224 1.15 506.07 253 H CH3 CH3 S02CH2CH3 224
Exangsee.224 264B0CH3 CH3 COCH20H 231 1.12 486.46

A solution of the subsiituted 3-[4-(2-amino-ethoxy)-phenyl]-1-(3-ethyl-5,5-dimethyl-
4 5,6,7-tetrahydro-benzo[clthiophen-1-yl)-propan-t-one {50-200 umol, 1 eq.) in
DCM (2 mL) is treated with DIPEA (1.6 eq.) followed by the appropriaie alkane
sufonyichloride (1.2 eq.}. The reaction mixture is stirred at 1t for 4 h, diluted with
DCM and washed with brine {ollowed by water. The organic extract is dried over
MgSQ,, filtered and the solvent of the filirate is evaporated. The crude product is
chromatographed on prep. TLC plates with either DCM containing 5-10% of
methano! or heptane:EA 1:1 1o furnish the desired N-(2-{4-[3-(G-ethyl-5,5-dimethyl-
4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-3-oxo-propyl]-phenoxyl-ethyl)-alkane-
sulfonamide as an almost colourless 1o pale yellow resin.

. prepared LC-MS
Exampie R® R R° R
from Example | ¢ (min) [M+H]"
224 H CHg CHs | CHa 112 1.15 492.15
225 H CHs CH,CH; | CHj 218 1.16 506.37
226 H CHa CHzCH; | CHC 218 1.18 520.39
Ha
227 H CH,CH; | CHaCH; | CHa 219 1.17 520.35
228 H CHa Cl CHas 220 1.16 512.33




10

15

20

255 H CH3 CH3 COCH2NHCH3 238 0.94 499.26 256 H CH3 CH2CH3 H
42.42 257 H CH3 CH2CH3 COCH20H 231 1.13 500.25 258

W#@"lgﬁ%gﬁglzcm COCH2NHCH3 238 0.95 513.42 259 H CHE'Ci5244ef050845
COCH2CH2NHCH3 238 0.96 527.30 288 H CH2CH3 CH2CH3 H 119
0.97 456.37 261 H CH2CH3 CH2CH3 COCH20H 231 1.15 514.46 262
H CH2CH3 CH2CH3 COCH2NHCH3 238 0.97 527.44 263 H OCH3 CI H
119.93]464,30 [264LOC0H3 G4S02EH3 224 1.15 542.25 265 H QEHT £og 15
CLCOCH20H 23111052227 266 H QCH3 C1LO00AINH2 238 0.92

523@8 26BEHOECH3 Gl CQCHZ2NHCH3 288§ 0193 535420 268|0CHS$H H 404 .38
H-119-6-92-436-35—269-0CH3-H-H-S02CH3224-1-.13-608.36-270-OCH3

H H COCH20H 231 1.09 488.43 5 Example 254 1H NMR (CDCI3): S
EgeBRp(s 288, 4.10 (s, 2H), 3.84 (t, J = 5.9 Hz, 2H), 3.61 (g, J = 5.9 Hz,

R ol SEH SR OB 45518 B, 3 ot (b8 i (s 52 H,

14 R &5 KOS ;b ZD¢ K ) 7 ) = /.
21813 303 +5B4HAZz22h) 3158438620 (¢ ,2%&%}@%? Rnﬁt, g@’o Eﬁﬁ?ﬁ@“} 7.6

3 .97 (s, 6H). E les271t0 3190 RaRb S
Ho ot Sl e o b IR o 2B uT Sl ot Hz, BH),
1.ront, BxameleigsaH), 0.96 (s, 6H).

Examples 231 to 237

To a solution of the appropriately substituted 3-[4-(2-aminc-ethoxy)-phenyh-1-(3-
ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl}-propan-1-one  {0.1-2
mmol, 1 eq:} in DOM (2-20 mL), DIPEA (4 eq.) and TBTU (1.4 eq.) foliowed by
either glycolic acid or 3-hydroxy-propionic acid (1.5 eq.) is added. The mixture is
stirred at rt for 1-3 h before it is diiuted with DCM, washed with sat. ag. NaHCOs,
dried over MgS04, and filtered. The solvent of the filtrate is evaporated and the
crude product is purified either by chromatography on prep. TLC-plates or by CC on
silica gel eluting with DCM containing 5-10% of methanol to give the desired N-(2-
{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen- 1-yi}-3-oxo-propyl]-
phenoxy}-ethyl)-hydroxyalkylamide as an almost colourless o pale yeliow resin.

. b prepared LC-MS
Example R R R® w
from Example | 1 (min)  [M+H)*
231 H CH, CH; 1 112 1.10 472,48
232 H CHs CH; 2 112 1.08 486.41
233 H CHa CH>CH3 1 218 1.11 486.40




10

15

20

Ex. Ra RE'R R prepared in LC-MS analogy to Example tR(min) [M+H]'

271 H CH3 CH3 H 33 0.92 444.30 272 H CH3 CH3 CH3 34 0.95 458.10
W86 48633 CH2CH3 H 33 0.94 458.42 274 H CH2CH3 CH2RGFiIRERee/050845
0.95 472.46 275 H CH3 CIH 33 0.92 464.06 276 H OCH3 CI H 33 0.90
480.08 277 OCH3 H H H 33 0.89 446.32 278 H CH3 CH3 SO2CH3 151
1.10 522.42 279 H CH3 CH3 SO2CH2CH3 151 1.11 536.11 280 H CH3
CH3 SOPNHCH3 #551?@% 5%‘41%0 29T H.CH3 CH? H§ 502 H3ég%
134%¥536,14 82 Hi HeopcH2cH3 1514113 55020 283 1 | 500-38
CH3.CH2CH3 SO2 H3[151.1.10 551.?3 284 H CH3 CH2CH3 | 4g0 a5
sO2CH3 151 1.14 550.41 85 H CH2CH3 CH2CH3S02CH2CH3 151 ‘
1.34:542,00 WO PORR#1Q0631 RET/1B20Q61050845 330 286 H OGHI3 Ol 508,15
SO2CH3.151.1.00558 08 P87 HOCH3.ClL.SO2CH2CH3 151 1.11.572.18
288H OCKE R SO2NHCHB 154 1.08 573.07 1289 O£#43 H H SO2QH3 | 474.37

151 1. 06.624.22 12000 - CH2 CLID2 CLIDOCOONCHID 420 .07 L4460 A0 20 )
TOIT- I UO OO0 ZIU T OO CTTo MU0 TT TO 2" U IJT 91T U=F O ZIIT T

CH3 CH3 CH2CH2COO0- 42 0.98 530.46 CH3 293 H CH3 CH3
EXS261©008H 2- 42 0.99 530.55 CH3 294 H CH3 CH3 CH2CH2COO- 42
1.00 544,48

'HNMR (BDCly): 8 7.01 (tbr, d = 5 Hz, 1H), 6.88 (s, 2H), 4.16 (d, J = 3.5 Hz, 2H),
3.86 (1, J = 4.7 Hz, 2H), 3.71 (g, J = 5.3 Hz, 2H), 3.08-3.00 (m, 4H), 2.95-2.88 (m,
2H), 2.73 (g, J = 7.6 Hz, 2H), 2.67 (1 br, J = 4 Hz, 1H), 2.30 (s, 2H), 2.24 (s, 6H),

155 (t, J = 6.4 Hz, 2H), 1.27 (¢, J = 7.6 Hz, 3H), 0.97 (s, 6H).

Examples 238 to 250

To a solution of the appropriate BOC-protected amino acid (1.5 eq.) in DCM {2-20
mi), TBTU {1.4 eq.) and DIPEA {4 eq.) is added. The mixture is stirred at rt for 10
min before a solution of the appropriately substituted 3-[4-{2-amino-ethoxy}-phenyl}-
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl}-propan-1i-one
(0.1-2 mmol, 1 eq.) in DCM (2-5 mL) is added. The mixiure is stirred at ri for 1-3 h
before it is diluted with DCM, washed with sat. ag. NaHCOa,, dried over MgS0Os, and
filtered. The solvent of the filtrate is evaporated and the residue is dissolved in 4 N
HC! in dioxane. The mixture is stirred at 1t for 45 to 8C min before it s diluted with
DCM, washed with sat. ag. NaHCO;, dried over MgSO, and filtered. The solvent of
the filtrate is evaporated and the crude product is purified by chromatography on
prep. TLC-plates using DCM containing 5-10% of 7 N NHs in methanol 1o give the
desired amino-N-{2-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-
1-y1)-3-oxo-propyll-phenoxy}-ethyl)-alkylamide as a pale yeliow resin.
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CH2CH3 297 H CH3 CH2CH3 CH2CH20H 37 0.93 502.23 298 H CH3

W GH20H 231 0.92 444.29 299 H CH3 OH2GH3 CO
1705 516.42 300 H CH2CH3 CH2CH3 COCH20H 231 1.08
H CH3 Cf COCH20H 231 1.04 522.06'! 36

1.04 538.35 303 OCH3 HH COCH20H 231 1.01 504.24 304 H CH3

%ﬁg&f%&&s

2 H OCH3 Ci COCH20H 231

CH3 COCH2NH? 238 0.90 501.16 305 H CH3 CH3 COCH2NHCH3 238
ﬁ%gl 515(28_306/H CH3 CH3 CQCH2CH2NHI 238 ).91e529628 | CH3 BOMS
Pl 2BH3 lcoth2Ni2 2538 0.93 535.49 %o H CHICH3
COCH2NHCH3 238 0.93 529.28 309 H CH3 CH2CH3 H2claaRR)  [M+H]
238 0.91/543.26 | -CH3 310 H CH2CH3 CH2CH3 COEKENMEH3 238
0.92.543.40 o 200 0063 §§T/l 2%)6/ 50845 137 311 H CHZCHI
CHZtH3 cO NiH 2B8 0°98 557.40 -CH3 312 H 0.62 ) 471.37
C H2NH2E_238 o 88,_?21 @43 H CHs, C1ICQCH2N %%3 2'-! Qh
53550 314 H CH3. ¢l COCH2EERNH 2 8 01977540 40H‘ 315 % | amsaz
06443 C| CQCH2N r@_gss 0.89:537.11 346 H @CH3 Cl GOCHENKGH3 | 485 40
..238.0.001551 131317 H OQH3 CL.COCH2CH2NH 238 0.90 565/15_-CH3
3OCH3 HH COGHRNHCHER38 0.891517.22 112 093 | 400.45
242 H CHs | CH,CHs | H 1 218 0.92 | 485.21
243 H CHs | CH,CHs | CHs | 1 218 0.95 | 409.44
244 H CH: | CH.CHs | CHs | 2 218 0.95 | 51347
245 H | CH.CHs | CHsCHa | CHs | 1 219 0.96 | 513.44
246 H OCHs cl H 1 291 0.81 | 507.27
247 H OCH, cl CH, | 1 224 0.92 |521.18
248 H OCH, cl CHs | 2 221 093 | 535.19
243 | OCHs H H 1 1 222 0.61 | 487.19
250 | OCH, H H 2 1 229 0.91 | 501.22
Example 243

"H NMR (CDCls): 8 7.78 (s br, 1H), 6.90 (s, 1H), 6.88 (s, 1H), 3.83 {t, J = 5.0 Hz,
2H), 3.69 (g, J = 5.2 Hz, 2H), 3.30 (s, 2H), 3.10-3.00 (m, 4H), 2.98-2.90 (m, 2H),
2.72(q, J = 7.6 Hz, 2H), 2.61 (g, J = 7.6 Hz, 2H), 2.47 (s, 3H), 2.30 (s, 2H), 2.25 (s,
3H), 1.54 8t, J =6.4 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H), 1.23 {t, J = 7.6 Hz, 3H), 0.97

(8, BH).

Examples 251 to 270




319 OCH3 H H COCH2CH2NH 238 0.89 531.20 -CH3 O S O OH COOK
prepared in analogy LC-MS to Example tR (min) _

WOEWA%%%S 542.48 295 CH2CH3 42 0.99 556.54 296 H 42 .ﬁ %0%%%8%45

5 Example 295 (as formate salt) 1H N[V (CDCI3): 6 8.32 (s br, 1 H), 6.87

(s, 2H), 5.92 (s br, 1 H), 4.50-4.30 (m, 3H), 4.23 (q, J = 7.0 Hz, 2H), 4.11

(dd, J = 8.2, 10.0 Hz, 1 H), 4.03 (dd, J = 7.6, 10.0 Hz, 1 H), 3.81-3.65 (m,
Thgtigliowingexampies are prapated jnzasaleEly jorayiqusergmples starting from
Ex3RQ56L99631 PCTYIB2006/050845 132 1 H), 3.08-3.00 (4H), 2.95-2.88

(m, 2H), 2.72 (9, J = 7.6 Hz, 2H), 2.30 8s, 2H), 2.22 (s, 6H), 1.54 (t, J =

6.4 Hz, 2H), 1.29 (t, J = 7.6 Hz, 3H), 1.26 (t, J = 7.6 Hz, 3H), 0.97 (s, 6H).

5 Exampie 3200 J7e OH SOHa) A 3olUution of zt;}%%lgrrgm oxylene (8.0
&. 30.3mamol) indiethyl etifer (120 mL) is cooled {o - and then trebfetts
with| n-buthyllithium (40 mL, 1.6 M in hexane). After $#179Y for 19 Mmity  [MeHp
DME (6 mL)is slowly added. The mixture is warmed texari@eand stirred for
TTCThe mixiure is cogied again 10 =78C before another porton ¢f n- 0
2t§lfityllith'|'i1m 5 rﬁt’)* is adddd® The reactibimixture jis all d to wafhito i 4423
2%Qd stigred for @ppth@r haur. The reaglipn,is quenched by,adding 5%:20. gqg g7
HCL The r‘rui)('rllrp?‘lc axtracted Wwith EA, Andthe extractis conce trated.in )
ag@cua. Fhe crudet, CHs S0O,CH.CH; 224 1.18 520.42
254 H CH CHs COCH,OH 231 1.12 486.46
255 H CHa CHy COCHNHCH; 238 0.94 449,26
258 H Chs CH.CH4 H 119 0.96 442 42
| 257 | H CHs | CHCHs COCH,OH 231 113 | 50025
258 H CH3 CHoCHa COCHNHCH; 238 0.85 513.42
259 H CH3 CHCHa | COCHRCHNHCH, 238 G.96 527.30
260 H CHoCHs | CHCHy H 119 0.97 456.37
261 H CHoOHs | OHCH; COCH,OH 231 1.15 514.46
262 H CipCHs | CHaCH, COCHNHCH;, 238 0.97 527.44
263 H OCH; Cl H 119 .83 464 .30
264 H OCHg Cl S0.,CHs 224 1.15 54225
265 H OCH, Cl COCH,OH 231 1.10 522.27
266 H OCHg Cl COCHNH. 238 0.92 521.28
267 H QCH, Cl COCHNHGH; 238 .93 535.29
268 | OCH; H H H 119 0.82 430.35
269 | OCH; H H S0,CH, 224 1.13 508.36
270 | OCH, M H CGCH,OH 231 1.09 48843

5 Example 254
'H NMR (CDCls): 6 8.88 (s, 2H), 4.10 (8, 2H), 3.84 (t, J = 5.9 Hz, 2H), 3.61 (q, J =
5.9 Hz, 2H), 3.08-3.00 (m, 4H), 2.95-2.88 {m, 2H), 2.72 (g, J = 7.6 Hz, 2H), 2.42 (s




product is purified by CC on silica gel eluting with heptane:EA 5:1 to give

w315 3,5-dimethyl-benzaldehyde (8.2 g) as a white sqft-$aidedd)d30s45
solution of 4-bromo-3,5-dimethyl- ben ehyde (8.15 g, 38.25 mmol), p-
toluenesulfonic acid (50 mg) and 1,3- p anediol (9.5 mL) in toluene (100
mL) is heated to 110C for 3 h. The reaction flask is equipped with a

Dean-, K 20 apparatus a eating, is ¢ontin at 110C for 16 h. The
o1y P s a8 e it 1 S o AIHE S il 62 Hiz, 21,
1.3DIgetis7(errRyHI) §aUes, SRR, crude product is purified by CC on silica

gel eluting with heptane:EA 9:1 to give

2-(4-bromo-3,5-dimethyl-phenyl)-[1,3)dioxane (5.97 g) as a colourless oil.
Exzbrgidbezonespinding Grignard-reagent is prepard form

2-(4-bromo-3,5- dlmethyl phenl) [1, 3]d|oxa£1e (2.59,9.22 mmol) and Mg

CC WO 2006/100631 PCTIIB2006/050845" 133 on silica gel eluting with
THeefotéoveifpeb@ih pegive @ freplyed b-dinattiayl-thproe (b, Bikionales Gdting from
38 agglourless oil; LC-MS: tR = 1.02 min, [M+1]" = 233.22, 1H NMR

"‘%B%? 8 7.12 (s, 2H), 5.94-5.80(m, 1 H), 5.44 s, 1 H), 4.95 (dd, J = 1.8,
q Hz, 1 H), 4.80 (dd, J = 1.8, 7.0 Hz, 1 H), 4.30sk24: G 2 1).
E1>.<o 3.6 (M, 2H7°3.40- 5 384 (M, 2H), £32-2.26 (m, E?Hi.yd) A solutibl-MS
of 24(4-ally)-B,5-dimethyl-phenyl)-[1,3]dioxane (790 fif'3 rtr?moL) Poin)  [MHT*
acetbne (10!mL) is treated with 0504 (1 mL of a 2.5%xsohgien |n tert.

ot RO hydrate-(55t-mg: #-:68-mmot-antwater(0:-5-mt)—Fhe
Fhixtirets stirredCtert 1D foflebls h pefore itlis diluted wittBBCM, vaSHEd | 444.30
WIth|T0% adqj. Citric acidisolugion (£x50 mL), dried over MgSO4; filtered

d eV o_rated Ctke plodl.@t'*iﬂs Crystalllzcéi'ﬁi3 from DCM/I¥ ptane to %% 458.10
28 pohider, 1t FRVR QOIS 7,15 (€ 21D, 5,42 as. ). 4l260R, 1 45542
4.6, 10,6 HizephDy 3.98 44t 30, =[1.8 Hz Wt = 12.3 Hz, 34), 3.92 qjggg(m, 472 46
275 H CHj Ci H 33 0.82 464.06
276 H OCH3 Cl 3] 33 0.80 480.08
277 | OCH; ! H H 33 0.89 4485.32
278 H CHa CH, S0,CHj5 151 1.10 522.42
279 H CHs; CHs SO,CHLCH3 151 1.91 536.11
280 H CHa CH; SONHCH;, 151 1.08 537.10
281 H CHa CH:CH;, SO,CH; 151 1.11 536.14
282 | H CH: | CHCHs | SO.CHaCH 151 113 | 550.28
283 H CH;s CH2CHs SONHCH; 151 1.10 BE51.33
284 H CHzCH; | CHCH; SCOCH, 151 1.14 550.41
285 H CHCH; | CHCH; SC.CH.CHa, 151 1.10 542.00




152H), 3.66 (dd, J = 2.9, 11.1 Hz, 1 H), 3.55 (dd, J = 7.0 11.1 Hz, 1 H),
2.88 (dd, J = 8.8, 14.1 Hz, 1 H), 2.74 (dd, J = 5.3, 13.5 Hz, 1 H), 2.34 (s,
T/B2006/650845
3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydroil#nzo|[c]thiophene-I- 20 carboxylic
acid (65 mg, 0.275 mmol) and 3-(4-[1,3]dioxan-2-yi-2,6-dimethyl-phenyl)-
propane-1,2-diol (95 mg, 0.356 mmol) in ethanol (2 ml-) and 4 N HCI in

WOBHP6AUS3) 14 (m, 2H), 1.90 (s br, 2H). e) A solution of

g

panol (0. J"-) ig stirr F at it for %( Thtsolv IS eVaporated
%%%gﬁe%rude p oénu%:t S puéfil' ied By ch%égr\flé ography on%r{ep. TLC%i?asaes 558.08
jth EA o give éz’:“ - SO,GHoCH 151 111 | 572.18
%!ﬁhy raxy-pr py)%{ -dimethyl-phenyll-T-(3-ethyl-3,5-dimethyl-4!5 6 7-tetr
gdydro 3% benzojghhiophendy-yl)-propenane82 ng) asigyellow resgg | 573.07
LC-MS:tR =11.11 min-fM+1]=427.36-Example-821 O-1-OH-S-OH- WO
26806/100631 PCHIB2006/050845| 134TeGHkolutiopn of 151 1.06 | 524.33
3-H4={2;3-dihydroxy-propyl)=3;5-dimethytphenyll=1(S-ethyl-5;5=
adethylH,5 6,7 StsahyidroBenzo|cltRibpl&RQEyl) ipropetidne (82 Md)in | 516.46
), PArC (30 Mg, 10% Pd) 1S added amd the suspension 1S
18|h atfisunder £Har of stt is filtdfed off arfitfe | 530-46
solvgnt of the filtrate is $ evaporated. Theseryde product is purifigd by
atography-en-prep—H-Cplates—with-EA-to-afford
39-(2, 3tihydroRitpropyl)-BisedimethybGhery-1-(3-ethyR5,5- | 0.8 | 530.55
dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophgn-1-yl){propan-1-ong (15 mg)
as beige resin. | C-MS:tR =1 10 min [M+1] = 429 38 10 Examples 322
t@833 OrRaRb G\HR  CH; | CHLCH.COO- 42 1.00 | 544.48
CHoCH3
297 ix! CHs CHZCH; CHCHOH 37 0.83 502.23
298 H CH; CHs COCHOH 231 .82 444 29
298 H CHa, CHCH3 COCHOH 231 1.05 516.42
300 | H CHyCHz | CHoCH3 COCHOH 231 1.08 530.38
301 H CHa G COCHOH 231 1.04 522.06
302 H OCH, Ci COCHZ0H 231 1.04 | 538.35
303 ;| OCH, H H COCH,0H 231 1.01 504.24
304 H CHa CHs COCHNH, 238 0.90 501.16
305 H CH, CH, COCHNHCH; 238 0.91 515.28
306 H CHg CHs COCHCHNH 238 0.81 529.28
-CHa
307 H CHa CHeCH4 COCHNH, 238 .83 515.49
i 308 H CHs CHCH; | COCHoNHCH, 238 0.93 | 528.28
308 H CHa CHeCH; | COCH,CHNH 238 0.91 543.26
-CHs
310 H CH,CHs | CHoCH; | COCHoNHCH; 238 0.92 | 543.40




R O The following examples are prepared starting from Intermediate 4
waHddntemyiediate 5, respectively, and the appropriate amineearanatogysesss
to Example 135. Amino acids are couglgg as their carboxylic acid esters
which are cleaved in a second step 15 following the coupling reaction by
stirring the corresponding ester in methanol in the presence of 2 N ag.

LiDl

—NaOH-atrt-fpr- T Theeactionmmixtures-are-separated-by—prep—HPLEE

IPhenoflenex @it ¢18HeR1 10RO BN etonit@BSBin water0.83 | 557.40
containing 0{5% of formic acid) to pfford #hg.desired

21402 (2 ~thyul BE.E _dimbthyvl
J l_l‘ L\J \\J W o |]| \-”\J “AITTT T l]l

28,6, 7-tetrahydiekhenzo[c]tBiophen- GElBoka-propyl]-phenyl}-prapgna; 521,14

mdes-as —2gcotourtesgresinsHG=-MS—Exampte R8-Rb-R—R-tR{mem

B+ HB22|H i3 CH3 H €114 426QSHBMAHEH3 CHSEH2GHAR | 535.50
T.09/470.41 324 HCHB CH3 CH2ZCHZCH2UH 11148450325 HCH3

A3 0H™.04 50087 OH W 200678882 R IB20081850845 858 | 549.40
326 H CH3 CHs CH2CDOCHS3 1.15 49888,327 H CH3 CH3

S W VY end Ml a Y LI 4 A3 409 A0 29Q L1 MALIN LN (Dl Inm
CIIMZoerso Cllo L. I I 2530020 TT CTTo CTT1o &1 u_uOOH 1 }8 4843€

30 H O3 CHOCHR2CH2CODH 1.0C488438H330/H CH38CH2CH3.89 537.11
CH2CHZOHT 1048446 331 H GH3 CH2CHS OR 10551445 Ort332

HETH3 EH2CHT e COOCHS 1.160HaEHES H CHE®H2CHI3 0.90 | 551.13

HFZOO0H 1094845 Bxapele B34 o crnn | 238 0.90 | 565.15
-CHa

318 | OCH;, H H COCHNHCH; 238 089 | 517.21

319 | OCH, H | H COCH,CHNH 238 0.8% | 531.20
-CHa

| of\oq\ma\

COOCR
Example - prepared in analogy LC-MS
to Example tg (min) [M+H]Y
282 CHs 42 0.98 542.48
295 CHCH3 42 0.99 556.54
296 H 42 0.94 528.08

Example 295 (as formate salt)

'H NMR (CDCls): 6 8.32 (s br, 1H), 6.87 (s, 2H), 5.92 (s br, 1H), 4.50-4.30 (m, 3H),
4.23 (g, J = 7.0 Hz, 2H), 411 (dd, J = 8.2, 10.0 Hz, 1H), 4.03 (dd, J = 7.6, 10.0 Hz,
1H), 3.81-3.65 (m, 3H), 3.41 {dd, J = 2.9, 12.8 Hz, 1H), 3.31 (dd, J = 2.9, 12.3 Hz,
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| WO be(R/Etiggt5, 5-dimethyi-4,5,6, 7-tetrahydro-benzo[c)thiophen- byiyiBebq@sins45

ydroxy 5 propyl)-3,5-dimethyl-phenyl]-pggpenone is prepared in analogy to
Example 15 by condensing Example R and Aldehyde 7; LC-MS: R =
1.19 min, [M+1] =411.48. Example 335 S OH 10 In analogy to Example

THifgﬁﬁj&?%%nwe%ﬁ;gﬁ%@ko clth oq? lﬂ’sﬁ y?)yg%f}ﬁ Pé)fo'?(ys grg%yﬁH)’ 222

(s,-81%}, dirbtity|-brebiyi]ProRit)1 1088, (tt,oﬁM:s:’ﬁan I mih 2L +==7.6 Hz, 3H),
gvgél}fggl_g__xample 336 WO 2006/100631 PCT/IB2006/050845 136 O S

1-(3-Ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-3-[4-(3-h
E %%@ é’% pyI) -3-ethyl-5-methyl-phenyl]-propenone is prepared in analogy
xample 15 by condensmg Example R and Aldehyde 8; LC-MS: tR =
1.21 min, [M+1] = ¥ dmple 3370 S OH In analogy to
ANpe~336. 1-(3-ehyi-5,5-
dimethyl-4,5,6,7-tetrah beg-bey iophien-13 AT(3-hydroxy-propyl)
-3-ethyl 10 5-methyl-phenyl NS tR< 1P min, [M+1]
=427.40. Example 338 SNH2 a) A solutlonof
1-(3-ehyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3- 15
a) [A- & hiltroxyf 5 Spsip @ Broiyieths | (BHe gy BErSpambibie distyhgtoesad 20 mL) is

co?ﬂ%&o lloEx?gl’@ea%%S}HBrP LRI SAHR I MIDRIRERL RO O 2P 6" hexane).

After strrrmg for 40 min, DMF (6 mL) is siowly added. The mixture is warmed {o 1t

and stirred for 1 h. The mixiure is cooled again to -78°C before another portion of n-
butyllithium (5 mL) is added. The reaction mixiure is allowed to warm fo rt and
stirred for another hour. The reaction is quenched by adding 5% ag. HCL The
mixiure is extracted with EA, and the extract is concentrated in vacuo. The crude
product is purified by CC on silica gel eluting with heptane:EA 5:1 fo give 4-bromo-
3,5-dimethyl-benzaldehyde (8.2 g) as a white soft solid.

b} A solution of 4-bromo-3,5-dimethyl-benzaldehyde (8.15 g, 38.256 mmol), p-
toluenesulfonic acid (50 mg) and 1,3-propanediol (8.5 mL) in toluene (100 mi} is
heated to 110°C for 3 h. The reaction flask is equipped with a Dean-Stark
apparatus and heating is continued at 110°C for 16 h. The reaction mixiure is
cooled o rt, washed with sat. ag. NaHCO; and the solvent is removed in vacuo.
The crude product is purified by CC on silica gel eluting with heptane:EA 811 1o
give 2-(4-bromo-3,5-dimethyi-phenyl)-[1,3ldioxane (5.97 g} as a colouriess oil.

¢) The corresponding Grignard-reagent is prepard form 2-(4-bromo-3,5-dimethyi-
phenyh)-[1,3]dioxane (2.5 g, 9.22 mmol) and Mg (258 mg, 10.6 mmol) in THF (50
mL). To this reagent allylbromide (1.23 g, 10.14 mmol) is added dropwise at rt. The
reaction mixture becomes warm {40°C) and if is stirred for 16 h. The reaction is
qguenched by adding water. The mixture is exiracted with EA. The organic extract is
dried over MgSQ,, filtered and concentrated. The crude product is purified by CC
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methanesulfonyichloride (45 mg, 0.394 mmol). The mixture is stirred at rt

WJ% EOQ g)iefore it is diluted with DCM and washed with 0. 5 f&%@%{ﬁwm

acid solutlon followed by brine. The oéganlc extract is dried ovér
filtered and the solvent of the 20 filtrat %\?’evaporated to give
methanesulfonic acid 3-{4-[3-(3-ethyl-5,5-dimethyl-

4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-oxo-propyl]-2,6-dimethyl-phen
Ory@lb?@pgelegfénmaw#g aptanRItAy fdih: tocoiMe: 2r4-all i metiyi-pheny)-

[1 3@&%‘%@@89@&%0@81&%@ BROQ&00E43 —1%@ rﬁzﬁok‘ﬂﬁ% oL 23322, 'H

methanesulfonic acid 3-{4-[3-(3-ethyl-5,5-dimethyl-4,5
NP@éﬁ&(ﬁ%@%ab&lfo[@t(ﬂoﬁhﬁn&%}%&ﬁ(@&pr‘dﬂyl]%@;ﬁéihy#@&m drept .8, 10.0
I r g, 0. I N t f
H%Jﬁng%ggﬁa Jwalqz“gﬁmvﬁ% iqrl)ér%_io:%/de rgﬁdl‘ﬁu |3{u%%§ %%ﬁ OéH) 3.40-
3.8¢ o ahlsilbaddl dutmg&-vith DCM containing 7% of methanol to give
3-[4-(3-amino-propyl)-3,5-dimethyl-
phenyl]-1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-p
d)r&paﬁl@@ﬁl@iﬂ}i‘iﬁaﬁybé & QHIEW@%WM&)‘ G MexeRe (796 mig, 3.4 mmol) in

ac’[zMg%Jr lﬁ a5 @H%%é}é%ézgﬁ%q%ﬁﬁ g 3%14( @:‘% %% }8%@714@3 L futanod,
Nighs) Pugirate 4560 =g, 4188, PRl . 26¢t wateo OBy, TR, TBi(s BHtired at rt
foF’é”‘@‘ﬂ'%@ﬁ%&xﬁé\' ?ute with D(‘ﬁl\/] \ﬁash d w with 1@"/% B9, c;tr'cyﬁﬁig solution

3-[4-(3-Amino-propyl)-3-ethyl-5-met enyl]-1-(3-ethyl- met
(2850 1m ke traripareussnigOlthioplie red ﬂ%@m@&a&m iSheapaditinis crystaliized

O RPIe o e RS T i) ropane-1 2-
diol (335 mg) as a grey powder; 'H NMR (CDCly): 8 7.15 (s, 2H), 5.42 8s, 1H), 4.26
(dd, J = 4.6, 10.6 Hz, 2H), 3.98 (dt, Ja = 1.8 Hz, Ji = 12.3 Hz, 2H), 3.92-3.81 (m,
2H}), 3.66 (dd, J = 2.9, 11,1 Hz, 1H), 3.55 (dd, J = 7.0 11.1 Hz, 1H), 2.88 (dd, J =
8.8, 14.1 Hz, 1H), 2.74 (dd, J = 5.3, 13.5 Hz, 1H), 2.34 (s, 6H), 2.30-2.14 (m, 2H),
1.90 (s br, 2H).

e} A solufion of 3-ethyl-55-dimethyl-4,5,6,7-{etrahydro-benzoicjthiophene-1-
carboxylic acid (65 mg, 0.275 mmol) and 3-(4-[1,3]dioxan-2-yl-2,6-dimethyl-phenyl)-
propane-1,2-diol (85 mg, 0.356 mmol) in ethanol (2 mL) and 4 N HCI in isopropanol
(0.5 mL) is slirred at it for 1 week. The soclvent is evaporated and the crude product
is purified by chromatography on prep. TLC plates with EA fo give 3-[4-(2,3-
dihydroxy-propy!)-3,5-dimethyl-phenylj-1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzoiclthiophen-1-yl)-propenone (82 mg) as a yellow resin; LC-MS: gz = 1.11 min,
[M+1] = 427.36. |

Example 321
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The following examples are prepared either from Example 338 or from

wob %&33?,39 in analogy to previous examples: WO 2006/10063Ax006/050845
PCT/IB2006/050845 138 Ex, Ra Rb R R prepared in LC-MS analogy to
tR(min) [M+H]' Example 340 H CH3 Cr#8 COCH20H 231 1.12 470.45
341 H CH3 CH3 COCH2CH20H 231 1.11 484.39 342 H CH3 CH3

COCH2NH2 238 0.96 469.44 343 H CH3 CH3 COCH2NHCH3 238 0.97
Tigg asoliony e dAddd pysponmonds S dimaim-rhenpidHs-ethyl-5,5-

SRUBACEL U O B0 4, MBI e v
mi}; BA63 B3 g H ChPEHs@dgsLRIMINASSRYSPA4S 3tTeddfey 18 h at

urfelsd CHZEH3 99@‘!’1%’“5%%3@35 Gi08réQ 7 1P 230D ML HSNNRGH3he filtrate is
COCH2CH2NH2 238 0.98 497.49 351 H CH3 CH2CH3

evaprise HDRHeT A BEPEWS i1 Uit A slrasRiggrapiy o8 iep. TLC plates
with[Se(8- B iforcdime iy 4. 5i6y /ey hen solpiRieneRdnyl)-3-@@inyl-5,5-

- 5 propenyl]-N-methyl-benzenesultonamide is prepared in analogy to

gt 26 ) LEHNHOIRS ERRIRHNORNS T I iRYRRaS | SRSH R Ma) as beige

rediA2OIMEMELL % 488+, éﬁmazmglaz’@.%a\/o 2006/100631
PCT/IB2006/050845 139

Examples 322 to 333

The following examples are prepared starling from Intermediate 4 and intermediate
5, respectively, and the appropriate amines in analogy to Example 135. Amino
acids are coupled as their carboxylic acid esters which are cieaved in a second step
following the coupling reaction by stirring the corresponding ester in methanol in the
presence of 2 N ag. NaOH at rt for 1 h. The reaction mixiures are separated by
prep. HPLC (Phenomenex Gemini C18, 5um 110A, 20-85 % acetonitrile in waier
containing 0.5% of formic acid) to afford the desired 3-{4-[3-(3-ethyl-5,5-dimethyl-
4,5,6,7-tetrahydro-benzoiclthiophen-1-yi)-3-oxo-propyl]-phenyl}-propionamides . as
colourless resins.

) X ] LC-MS
Exampie | R R R R

tr {min) [M+H]"
322 H CHs CHa H 1.14 426.35
323 H | CHs CHs CH.CH,OH 1.08 470.41
324 H CHs CHa CH,CH,CH,OH 1.11 484.50
325 H | CHg CH, {OH 1.04 500.07

OH
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H S S.N~ 00 In analogy to Example 16, hydrogenation of Example 352

affords 4-

WOTREHIE

s,

(3-ethyl-5,5-

6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-oxo- proﬁﬁ?@?‘ﬂ‘éﬁﬂ??s“
- benzenesulfonamide; LC-MS: tR = 1.135min, [M+1 ]~ = 420.25. 5
Example 354 O 1101 S SIN---~OH O NO
4-[3-(3-Ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-0xo-

propenyl]-Na(2-hygspxy-ethyl-benze 1es@[;§)m is prepar q analo
to_10 Examplei15 ysco 1dens?r$u Example R and Afdehyde é{' %8 40
tRyz71.06 min, IMEll+ 5 44847, ExpmpiecBhe&dt s $INSA {2H 15 'n 512.43
ana!ngy to Examp!e 16, 1\/drnnnnat,|{;n,_g;f_,gxampln 354 affards
4438(3-gthyk5,5- CH;s CHa CHQCOOH 1.08 484.38
dimethyl-4;5;6;7-tetrahygro-benzofclirtophen-t-yh-3-oxo-propyH-N-(2-hydr
0%¢fethyl)-HenzerfeSulfonamidfe; LC{MSHECHICEEin,| [M+1]188= 45(0.2398.39
Exampte 356 O H S S N—=NH220:6 O WO 20067100631
P@F—)/|BZOOB{/OEO8%-I314) CHCH3 CHsCH-OM 1.10 484,46
331 H CHa CHoCHa {OH 1.05 514.45
OH
332 H CHa CH,CH; CH,COOCH; 1.16 512.45
333 H CHa CHoCH3 CH.COOH 1.05 514.45
Example 334

1-(3-Ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-3-[4-(3-hydroxy-

propyl)-3,5-dimethyi-phenyll-propenone is prepared in analogy to Example 15 by

condensing Example R and Aldehyde 7; LC-MS: tg = 1.19 min, [M+1]" = 411.48.

Example 335

in analogy to Example 16, hydrogenation of Example 334 affords 1-(3-ehyl-5,5-

dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-3-[4-(3-hydroxy-propyl}-3,5-
dimethyl-phenyll-propan-1-one; LC-MS: {g = 1.17 min, [M+1]" = 413.40.

Ekample 336
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In analogy to Example 83, mesylating the alcohol functionality in Example
355 and subsequent substitution of the thus obtained mesylate with NH3
WOiRMe&Pedd| at 65 CC affords PCTAB2006/050845

N-(2-amino-ethyl)-4-[3-(3-ethyl-5,5-dint&fyl-4,5,6,7-tetrahydro-
benzo[c]thiophen-1-yl)-3-oxo-propyl]-benzenesulfonamide; LC-MS: tR =
0.88 min, 5 [M+1 ]* = 449.28. Example 357 O S NH2
3-(4-Amino-3,5-dim a

obtained as a yellow ol.hy/ €O pmpke R and Aldehyde 11
under basic conditions as dg el 2, LAOMS: tR =1.17
min, [M+1] = 368.30. Exarple 358 O S NH 15 In analogy to Example
16, hydrogenation of Example 357 affords 3-(4zamino-3,5-
dimethyl-phenyl)-1-(3-ethyl-5,5-di

1- &ﬁ@ﬁ%&%@eﬁ?%%ﬁyﬂ%@ﬁ%[@hﬁﬂfﬁﬁéﬁn?@mtﬁf%aﬁfmio)ﬁ!é F-t-Agshydroxy-
@}n 1598 %Wé’t%% LShe YR ArslR R nlesARSe 363 Qﬁa%g§ dkeample 15

n'case constltu s an hydroxyalkane: To asolutlon of
byxpnadanaing Bxgimeiayt and Aldehyde 8; LC-MS: tr = 1.21 min, [M+1]" = 425.40.
phenyl)-1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c)thiophen-1-yl)-
propan-1- one (7.5 mg, 20 mol) in THF:DMF 1:1 (1 mL) the approriate
Exaiig/dfkglcarboxylic WO 2006/100631 PCT/IB2006/050845 141 acid
(50 pmol) and EDC (9.5,mg, 50 pmol) is added. The mixture is stirred at
500C - -

In analogy to Example 16, hydrogenation of Example 336 afiords 1-(3-ehyl-5,5-
dimethyi-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-3-[4-{3-hvdroxy-propyl)-3-ethyi-
5-methyl-phenyll-propan-1-one; LC-MS: tq = 1.19 min, [M+1]" = 427.40.

Example 338

a) A solution of 1-(3-ehyl-5,5-dimethyl-4,5,6,7-tefrahydro-benzo{clthiophen-1-yl}-3-
[4-(3-hydroxy-propyl)-3,5-dimethyl-phenyil-propan-1-one (135 mg, 0.328 mmol,
Example 335) in DCM is treated with DIPEA (70 mg, 0.525 mmol} followed by
methanesulfonyichloride (45 mg, 0.3%4 mmol). The mixture is stirred at rt for 1.5 h
before it is diluted with DCM and washed with 0.5 M ag. citric acid solution followed
by brine. The organic extract is dried over MgSO,, filiered and the solvent of the
filtrate is evaporated to give methanesulfonic acid 3-{4-[3-(3-ethyl-5,5-dimethyi-
4,5,8,7-tetrahydro-benzofc]thiophen-1-yi)-3-oxo-propyl]-2,8-dimethyl-phenyl}-propyt
ester (165 mg) as a yellow resin; LC-MS: ig = 1.20 min, [M+1]" = 481.36.



for 16 h and then separated by prep. HPLC (Waters Symmetry, 50 x 20
wommedBesipm, 20-95% acetonitrile in water containing 0.5% opdaripisuenidsss

to afford the desired 137

N-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-3-

5 oxo-propyl]-2,6- dimethyl phenyl} -amide as a colourless resin. In case R

Cogit;’%g@ﬁthg} \gf %ﬁ?%rahyd%ﬁr@o%ﬂﬁ %ﬁé%%‘ﬂ-‘"d”s’s’?'

tetﬁabwahmb@m[mmgh%mmbmambmm!@;ﬁ%sémmbpheﬂyﬂ@ww ester
5 is a . ixture.is .

sterganh‘ﬁ%o%ﬁ%i efore he%' p%;g?)rzﬁé)ngr?nﬁ ?éﬁg,%%%lf;@g( Feé%ﬁ]g\ a sealed

vighixtbeedolytnets aerid@doantthebefsichiit is dlutidieaviy 28tiorasitic® ge! eluting

5 W@ymmet&gégg Hggsmm Ig%—sr@%nﬁ@?b%%?m ac%ﬁ?nﬁtn nPn\I;Tv% Water 5 dime’myi—

pf@s%dfﬁafaﬁﬁwbﬁlﬂ)mm thB, tckiretladydrBHentD{c) thlophen 1 y%) propan 1

o A e e e P oo
Nmmwwrﬂ*em GH2BH 2. a&am&msampm@& mmzma -2.60 (m

oK Rt 0 G715 48 BxaL S04® ST OHP o e 20,128 4 4

10 =ZMb6A0M63 DEGTRERNN6/050845 142 a) To a solution of
3-(4-amino-3,5-dimethyl-phenyl)-1-(3-ethyl-5,5-dimethyl-4,5,6,7-
tetrahydro-benzo[c]thiophen-1-yl)-propan-1-one (296 mg, 0.80 mmol) in

Exziviip (& 339

3-[4-(3-Amino-propyl)-3-ethyl-5-methyi-phenyl}- 1-(3-ethyi-5,5-dimethyl-4,5,6,7-
15 tetrahydro-benzojclthiophen-1-yl)-propan-1-one is prepared in analogy o Example
338 starting from Example 337; LC-MS: tg = 0.97 min, [M+11" = 428.45.

Examples 340 to 351

NHR

20
The foliowing examples are prepared either from Example 338 or from Example
33S in analogy 1o previous examples:



mL) allyibromide (121 mg, 1.00 mmol) and NaHCO3 (144 mg, 1.71 mmol)
is added. The mixture is stirred at 80t for 4 h before it is filtered. The
WORNieE 0853k parated by 5 prep. HPLC (Waters Xterra C18 75x B8R AGR050845
10-95% acetonitrile in water containing®88% of diethylamine) to afford
3-(4-allylamino-3,5-dimethyl-phenyl)-1-(3-
ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzolc]thiophen-1-yl)-propan-1-one

(80 m;g) as ayellpw resin; LC-MS: tR = 0.98 min] [M+1]* = 410.20. 10 b)
Fa al sefutjonrf R° R prepared in LC-MS
3-(4-allylamino-3,%-dimethyl-phenyl)-1-(3-ethyl-5,6-gimethyle, ' .
4,5.8,7-tetrahydrotbenzolc]thiophen-1-yl)-propan{l-one (80 md, @irgs) [M+H]
mmal) and NMO (69 mg, 0.307 mmol) in acetone (flxérﬁﬂ_?ard water
1.65 IEWAS) ion of 03 utanol (8 7 mql) 1 ded.
é‘We miXture §t|rredé for 18 hégra(‘ﬂ%?éh?separate y prep. H %? 47045

aters Synumetry %%%9500 aceégqitrile NwWaer | 4o ag
c%\{ntainain 0.5% f25/o dq, 1H ; E;Hfor - ' '
shibydroxyprepylaming)-3,5-dimetiypheqm]-1-(3rethybagd-dimethybg.5/6 469.44
A =) mh\/dm hpn'n[r1fh|nnh é
ol golld:tE: NIS: B 0.90 rGOCMNHER444.41; #58IMR CBQIB): B483.47
6-:98 {5 2H)-3-92-3-84-(m—H+D-3-80-(ee-3-=3-5-1 1 Hz -+ Hh)-3-72{dd;
34 4.7H11.1GHE, 1 H) (31242 88QOCHECHNIZ72|(q, J238.6 Ha, 20172.30483.44

—(s2H) 2RO (s 654 (=64 H 2H) 126 (- I =76H7 141 96
3856 H)HExafmptes|36543:367 RAEELEHHEDS The &RBwing ex ble* 497.42
are prepared_in analogy 10 previous examples Uusing Example =
roxyamidifie 1 &g%%%ﬁ nan s Examﬁ R to E_xa}ﬂr‘}le tR4g4,44
in M+H'|365,0H éLz. (1:.% 2 883 100631
%T Bobstines A g2 P8338M208 231 113 | 498.43
348 | H | CH; | CHxCH; COCHNH, 238 0.97 | 483.40
349 | H CHas CHCH; COCHNHCH; 238 0.88 4897.50
350 | H | CHs i CHpCH; COCHCHNH, 238 0.98 | 487.49
3851 | H | CHs | CHyCHs | COCHCHNHCH; 238 0.99 | 511.47
Example 352
O
H
N
oo

4-13-(3-Ethyl-5,5-dimethyl-4,5,8,7 -tetrahydro-benzo[clthiophen-1 -yl}-3-0x0- |
propenyl}-N-methyl-benzenesulfonamide is prepared in analogy to Example 15 by
condensing Example R and Aldehyde ¢; LC-MS: tg = 1.12 min, [M+1]" = 418.25.

Exampie 353
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366 ONH 128 0.95 456.39 z HO 367 O(~~ 129 1.11 514.34 O"~N

woredtiddd H Examples 368 t0 370 N- O O "N R The follo amples
ar%g%}repa%ed in analogy to previous examples using 5 Intervr\r%gﬁi/g?ez %’:8059845

Example R prepared in analogy LC-M338 Example tR (min) [M+H]' 368
HN_/"-OH 135 1.17 496.46 369 HN-~"OH 136 1.13 526.29 OH 370
HN/OH 136 1.12 526.30 OH Example 371 N S OH O-N WO
2006/100631 PC /IB28Q6/056845 144 {4-[5-(3-Ethyl-5,5-di
methyl-4,5,6,7-tetrahytdrg . ,
[1,2,4]oxadiazol-3-yl]-phemny
E and Hydroxyamidine 4 in &
min, [M+1]' _ 369.26. 5 Example 372

Y7. 'SI.:§~MS: tR =1.15

K\

OO

in analogy to Example 16, hydrogenation of Exampie 352 affords 4-[3-(3-ethyl-5,5-
dimethyl-4,5,8,7-{etrahydro-benzolclthiophen-1-yl)-3-oxo-propyll-N-methyi-

benzenesulfonamide; LC-MS: tg = 1.11 min, [M+1]" = 420.25.

Example 354

H
S’N ~"OH

N

4-[3-(3-Ethyl-5,5-dimethyl-4,5,8,7 -tetrahydro-benzofc)ihiophen-1-yi)-3-oxo-
propenyl}-N-(2-hydroxy-ethyl)-benzenesulfonamide is prepared in analogy to
Example 15 by condensing Example R and Aldehyde 10; LC-MS: {r = 1.08 min,
IM+1]" = 448.42.

Example 355

in analogy to Example 16, hydrogenation of Example 354 affords 4-[3-(3-ethy}-5,5-
dimethyl-4,5,6,7-tetrahydro-benzo[cjthiophen- 1-yl)-3-oxo-propyl}-N-{2-hydroxy-
ethyl)-benzenesulfonamide; LC-MS: iz = 1.03 min, [M+1]* = 450.25.

Example 356
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NN S (r)_NgCOOH a) To a cold solution (-70C) of oxalyl chloride (169
mg, 1.34 mmol) and DMSO 10 (209 mg, 2.67 mmol) in DCM (C mL;a _
ORIBHER{4-[5-(3-ethyl-5 5-dimethyl- T/IB2006/050845
4,5,6,7-tetrahydro-benzo[c]thiophen-l 140
-yi)-[l,2,4)oxadiazol-3-yl]-phenyl}-methanol (410 mg, 1.11 mmol) in DCM
(5 mL) is added. The mixture is warmed to -40C within 30 min and then
in teiaﬁwmmﬁﬁ@im%a Mtaﬂhg Hudl etbBtorig cticraitip ue Exampe 355 and

1h,t he t
SR B AT A ISR vl at e
affdgi04, filtered anblmaulmen%bfyﬁhetfﬂﬁﬂtbﬁfq&@ﬁrdﬁ@tﬁwedcﬁ,ﬁiﬁ-tetrahydro»-

b%ﬁ%\l uél;“d l@/\?ec &?%ﬁ%&%%@%@’ﬁ%r%%ﬂﬁ%&wﬁ@ teiﬂ tI{}IS tr = 0.88 min,

[vditjethyl4828, 7-tetrahydro-benzolc]thiophen-1-yl)-[1,2,4]oxadiazol-3-yl]
benzaldehyde (180 mg) as a white solid; LC-MS: tR = 1.24 min, [M+1]+ =
367.24. 20 b) To a solution of

ExefhifBeebyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-I-
yl)-[1,2,4]oxadiazol-3-yl benzaldehy e (180 mg, 0. 49 mmol) in DCM (10

using DCM containing 20%-efmethanol to glve |

N O e et St St oy parycro-

beprade pifitvop eaiid - GvidRon®.98 m:bte[M&d]ms 482 pFiowOoil by condensing
2006/10@631dP &T“EZA)&? q/PSUOnSdA'eSr ééé cEﬁ(grﬁn&l%%é)’ Ya% t8 s%%bey i'gla Irwermediate
2; LC-MS: tg = 1.17 min, [M+1]" = 368.30.

Example 358

in analogy to Example 16, hydrogenation of Example 357 affords 3-(4-amino-3,5-
dimethyl-phenyl)-1-{3-ethyl-5,5-dimethyl-4,5,8,7 -tetrahydro-benzo[clthiophen-1-yi)-
propan-1-one; LC-MS: {g = 0.98 min, [M+1]" = 370.32.

Examples 359 to 363

In case R constitutes an hydroxyalkane: To a solution of 3-(4-amino-3,5-dimethyi-
phenyl}-1-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzofcjthiophen-1-yl)-propan-1-
one (7.5 mg, 20 umol) in THF:DMF 1:1 (1 mL) the approriate hydroxyalkyicarboxylic
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The following examples are prepared in analogy to Example 155 starting
woftorv1boBromoketone 2 and the appropriate anilines: ExampledRagsbskd3ghas
LC-MS tR (min) [M+H]{ 373HHH Hy}.45328.28 374 CH3HHH 1.19
342.31 375 CH2CH3 HHH 1.22 356.36 376 H CH3 H CH3 1.19 356.30

377HCF3HH1.21396.35 378 OCH3 HHH 1.18 358.38 379 HH

[ H1.053 N/ CH3 HOCH3H1.14 3 2 381 OCH3 H _
s DDA 182 Bl S AT R e 550 e SV 3aTTpd at 50°C
forOM3Hl RAPeR @ cparattt] HOpBICFIPLLAYRAR 395‘%33,!,?' ﬁ”o%?o mm ID, 5

1. 18 386 HH -,,,OH H 1.05 372.29 387 H H (n)i,,~,( 0.

T a0 T BARPIBR AN YIS PRI Bl B Iya0iSl i afford the

A0 1s 11 L R 0 S e 1-v1)-3-
H H 0. : . AC

°X6R£%§W%%o§%6§?§ép§@%pﬁmﬁ6-%ﬁcwif.leﬁem%n-

In case R constitutes an aminoalkane: To a solution of 3-(4-amino-3,5-dimethyl-
phenyl}-1-(3-ethyl-5,5-dimethyi-4,5,8,7-tetrahydro-benzo[clthiophen-1 -yl)-propan-1-
one (7.5 mg, 20 umol) and DIPEA (5 mg, 40 pmol) in THF (0.2 mL)
chioroacetyichloride (2.5 mg, 22 pmol) is added. The mixture is stirred at rt for 2 h
before the appropriate amine (60 pumol) is added. The mixture is stirred at 70°C for
12 h before it is diluted with acetic acid (0.2 mL) and methanol (0.25 mL) and
separated by prep. HPLC (Waters Symmetry, 50 x 20 mm D, 5 pum, 20-95%
acetonitrile in water containing 0.5% of formic acid) to afford the desired N-{4-[3-(3-
ethyl-5,5-dimethyl-4,5 6,7 -tetrahydro-benzo{clthiophen-1-yl)-3-oxo-propyl}-2,6-
dimethyl-phenyl}-amide as a colourless resin.

| Example R LOMS
ta{min) [M+H]™
359 CHOH 1.20 428.34
360 CHoCHOH 1.18 442.40
361 CHaNH» 0.91 427.38
362 CHNHCH; 08.2 441 44
363 CHaN{CH3)o 0.93 455.45
Example 364
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395 CH3 H 0 10H H 1.05 40223 396 CHs H 0"Y 'OH H 0.95 418.23 OH

WO 3606@483H O"OH H 0.95 418.26 OH 398 CH3 H | H 0.74 429C3T(E30%5/0650845
CH3 HOHO0.92471.47 Examples 49Q:4 407 O Ra O Rb S Rc Rd WO
2006/100631 PCT/IB2006/050845 147 The following examples are
prepared in analogy to Example 180 starting from Bromoketone 2 and the

op] SUEXRRLS B: ReHGMS R R M )4,5,6,7-
a) FR B S e D el 3 S T D e a7
tetmahydshenzo(diopREs H bt plopan-350180 (286 HQFIIBH mawl) in DMF (5

405 ., 1 -

SR LS AT AL PR o s
The mixture is stirred at 806°C for 4 h before it is filtered. The filtrate is separated by
prep. HPLC {(Waters Xterra C18 75x30mm 10um, 10-95% acetonitrile in water
containing 0.8% of diethylamine) to afford 3-(4-allylamino-3,5-dimethyl-phenyi}-1-(5-
ethyl-5,5-dimethyi-4 5,6,7-tetrahydro-benzo{cjthiophen-1-yl}-propan-1-one (80 mg)
as a yellow resin; LC-MS: {g = 0.98 min, [M+1]" = 410.20.

b) To a solution of 3-(4-allylamino-3,5-dimethyl-phenyl}-1-(3-ethyl-5,5-dimethyi-
4,5,8,7-tetrahydro-benzofclthiophen-1-yl)-propan-1-one (80 mg, 0.185 mmol} and
NMO (68 mg, 0.507 mmol) in acetone (11.5 mL) and water (1.65 mL), a 25 M
solution of Os0y4 in tert. butanol (88 pl, 7 umol) is added. The mixture is stirred at
for 18 h and then separated by prep. HPLC (Waters Symmetry C18 19x50mm 5um,
10-95% acetonitrile in water containing 0.5% of 25% ag. NHa) to afford 3-[4-(2,3-
dihydroxy-propylamino}-3,5-dimethyl-phenyi}-1 -{3-ethyl-5,5-dimethyl-4,5,6,7-
tetrahydro-benzojclthiophen-1-ylj-propan-t1-one (52 mg) as a pyle yeliow solid; LC-
MS: tg = 0.90 min, [M+1]" = 444 41; "H NMR (CDCh): & 6.98 (s, 2H), 3.92-3.84 (m,
1H), 3.80 (dd, J = 3.5, 11.1 Hz, 1H), 3.72 (dd, J = 4.7, 11.1 Hz, 1H), 3.14-2.88 (m,
7H), 2.72 (g, J = 7.6 Hz, 2H), 2.30 (s, 2H), 2.28 (s, 6H), 1.54 {1, J = 6.4 Hz, 2H),
1.26 (t, J = 7.6 Hz, 3H}, 0.96 (s, 6H).

Exampies 365 to 367

O-N
The following examples are prepared in analogy fo previous examples using
Example E and Hydroxyamidine 1:

prepared in analogy LC-MS
to Example tp (Min)  [M+H]®
3685 OH 127 1.22 383.32

Example R




1-(5,5-Dimethyl-3-propyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-(4-hy
woHRYo8sgrdimethyl-phenyl)-propenone is prepared in analogy @/ E%aeRiSsss
22 by condensing Example V and 3,5- ethyl-4-hydroxybenzaldehyde;
LC-MS: tR = 1.20 min, [M+1 ]+ = 383. 0 Example 409 O S OH WO
2006/100631 PCI/1B2006/050845 148
1-('—'\"-'\_nir ethéd -3- p[gp}d -4 56 7-te mh\/rlm hnn7n[r1fh|nnhpn 1-vN-3-(4-hv
dregg- 3,E-dme@3yhggeng(l) propan hne is prepw in analogy tg,@gamblqss 1)
23 from Example 40B; LY F1.18 min, [M+1]+ = 385.38; 1H NMR

(CPHCAR): QRQI:/ L.I\ /Il:n(ehr‘ILl\ 2 07-2.00-{m 44)¥-2.93-2.86
T OO T OO Tyt

(o TTO O~ OO0 (O 5 LILY K] T T UL I TRE=TE=AC AN —Tac A=

(ng&2H), 2.70-2.64 (m, 2H), 2. 30 5 (s, 2H), 2.2298, 6H), 1.72 1.59(m, 2H914.34
154t JF 29498 (ki =|7.6 Hz, 3H), 0.95 (s, 6H). Examples
41010418 SR Thebollowing examples are prepared in T\nalogy to
Previous EXampres bidrtillg from—E dIIIpIU 469: plUpdlUu t Exampte R
LC-MS analogy to tR (min) [M+H]" Example 410 0.- OH 24 1.17 429.43

B oesOb683d I0443.36 412 O~'\'' OH 26 1.19 443.35 413 0O Y 'OH
27 1.11 459.37 OH

The foliowing examples are prepared in analogy to previous examples using
5 Intermediaie 6:

repared i i -
Example R prepared in analogy LGC-MS
to Example tr (min) [M+H]*
368 HN.” ~OH 135 1.17 496.46
369 HN /Y\OH 136 1.13 526.29
OH
370 HN {OH 136 1.12 526.30
OH
Exampie 371
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414 O'"OH281.11459.43 OH 4150~0291.19473.39 OH 416 ( 30
_ 4 8 O-,-,_'N~ WO 2006/100631 PCT/122006/05084.
WO%‘%@%& 44 ()M"N 418 0 32 1.01 498.43 ()"~ IIN J Exfmple 31%;%"845
S OH 1-(5,5-Diethyl-4,5; 144
6,7-tetrahydro-benzo[c]thiophen-1-yi)-3-(4-hydroxy-3,5-di methyl- 5
phenyl)-propenone is prepared in analogy to Example 22 by condensing

{4 E5d by Pt Hirledii64 HipirakyBernhasaniplgiophers 1trl)= 1.17
1@ %@%’ES n? )Bﬁeﬁiglre'}\'MBt&QP&QP)pFeﬁér% Jstak?@ 'g?grﬁ'ﬁxgr)ﬁﬁie E and
Hmwygrmqmez 44i(s 25106 Io(tEX@MPle H£72H901M§ 1f255(n; &ﬁﬂnmséf\/i—i-ﬂ
5= 7.6 Hz, 6H). 10 Example 420 O S OH
1-(5,5-Diethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-3-(4-hydroxy-3,5-
dimethyl phenyl)-propanone is prepared in analogy to Example 23 from
Alela RlgAlL9; LC 15 MS: tR = 1.16 min, [M+1]' = 371.40; 'H NMR
(CDCIS) 8 H NMR (CD30D): 8 7.26 (s, 1 H), 6.76 (s, 2H), 3.08-3.01 (m,
2H), 2.95 (t, J = 7.0 Hz,j2H), 2.82 (t, J = 7.6 Hz,

a) To a cold solution (-70°C) of oxalyl chioride (169 mg, 1.34 mmol} and DMSO
(208 mg, 2.67 mmol) in DCM {4 mL) a soluiion of {4-[5-(3-ethyl-5,5-dimethyl-
4.5,8,7-tetrahydro-benzoicithiophen-1-yi}-[1,2,4]oxadiazol-3-yl}-phenyl}-methanol
(410 mg, 1.11 mmol) in DCM (5 mL) is added. The mixture is warmed io -40°C
within 30 min and then triethylamine (394 mg, 3.89 mmol} is added. Stirring is
continued at -40°C for 1 h, then at rt. The reaction is quenched by adding water and
the mixture is exiracted with diethyl ether. The organic exiract is dried over MgSOa,,
filtered and the solvent of the filirate is evaporated. The crude product is purified by
chromatography on prep. TLC plates with heptane:EA 3:1 10 give 4-[5-(3-ethyl-5,5-
dimethyl-4,5,6,7 -tetrahydro-benzo[cithiophen-1-yi)-[1,2 4Joxadiazol-3-yl}-
benzaidehyde {180 mg) as a white solid; LC-MS: g = 1.24 min, [M+1]" = 367.24.

b) To a solution of 4-[5-(3-ethy}-5,5-dimethyi-4,5,8,7-tetrahydro-benzaofcithiophen-1-
y)-[1,2,4loxadiazol-3-yl}-benzaldehyde (180 mg, 0.48 mmol) in DCM (10 mL) and
methanol (10 mlL) azelidine-3-carboxylic acid (60 mg, 0.588 mmol) and
NaBH(OAc)s (104 mg, 0.481 mmol) is added at 5°C. The reaction mixiure is strirred
at 5°C for 3 h. The soivent is evaporated and the crude product is purified by
chromatography on prep. TLC plates using DCM containing 20% of methano! to
give 1-{4-[5-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-yi)-
{1,2,4Joxadiazol-3-yil-benzyll-azetidine-3-carboxylic acid (50 mg) as a pale yellow
solid; LC-MS: {g = 0.93 min, [M+1]" = 452.27.



2H), 2.49(s, 2H), 2.16 (s, 6H), 1.60 (t, J = 6.4 Hz, 2H), 1.38-1.20 (m, 4H),
Hz, 6H). 20 Example 421 WO 2006/100631
WO%&’?* ?g %&/050845 150 O S OH 1-5,5-Diethyl-3-methy| PCT/IB2006/030845
-4,5,6,7- tetrahydro-benzo[c]thiophen-l-%-s-(4-hydroxy-3,5-
dimethyl-phenyl)-propenone is prepared in analogy to Example 22 by
condensing Example X and 3,5-dimethyl-4-hydroxybenzaldehyde;
LC-MS: tR = 1 20 min, [M+1]+ 5 = 383.30. Example 422 O S/ OH

Ex'ayfgs AJHOR, Gidgxample 421 in analogy to Example 23 affords
5-diethyl-3-

10 methyl- 4
5,6,7-tetrahydro-benzole kg 1}-3-(44hyd %y-3,5-dimethyl-phenyl)
- propan-1-one; LC-MS+R ik [M+4]4 5.2@PExample 423 O
SOH 15 '
3-(4-Hydroxy-3,5-dimethyl-phemny 5,5-trie 0.8¢7-tetrahydro-ben

zo[c] thiophen-1-yl)-propenong/is prepared in an Qgy Example 22 by
condensing Example X and 3,5-dimethyl-4-hydrdXybenzaldehyde;
TheCriiwiRg™ dxdfpIss [M@lé %p§9€d331 ZNEIYPPIE £3ME 155 starting from
2006/100631 PCT/IBZOO6/0 0845 151 O S OH Hydrogenation of
Bresmaipienid ahdiarapreopratsielisestords 3-(4-hydroxy-3,5-

Example | R® RP R R LO-MS
tr(min)  [M+H]"
373 H H H H 115 | 328.28
374 CHs H o H 119 | 342.31
376 | CH.CHs| H H H 122 | 356.38
376 H CHs H CHs 119 | 356.30
377 H | CF H H 121 | 396.35
378 | OCHs | H H H 118 | 358.38
379 3 H OCHs H 105 | 358.27
380 GHs H OCHa H 114 | 37232
381 | OCHs | H OCHa H 1090 | 388.40
382 | OCH, | H H CFa 123 | 426.23
383 H | OCHa H CFs 121 | 426.20
384 i H OCHs CFa 119 | 426.29
385 CHs H H CFs 123 | 410.18
386 H H o~ _-OH H 105 | 372.29
387 H H o ~OH H 0.96 | 38837




dimethyl-phenyl)-1-(3,5,5-triethyl-4,5,6,7-tetrahydro-benzo|cjthiophen-1-yl)
-propan- 1-one; LC-MS: is = 1.21 min, [M+1] = 399.35. 5 Examples 425
WG3W80%58 ° Rb Ra The following examples are prepared in 3ﬁ§W?§’050845
previous examples starting from Examiglé 420, 422, or 424: 10 Ex. Ra Rb
starting prepared in LC-MS from analogy to Example Example tR (min)
[M+Hj" 425 H OOH 420 27 1.09 445.50 OH 426 CH3 0'\OH 422 27 1.11

45920 OH 427 CH3 O ~NH2 422 33 0.94 498.28 OH 428 C 42p
1?1‘%%06 516.48 OyN &h ol Q’v%b«ﬁﬁ@ﬁ@o 531 T/7Bzoo§|/égos45 402.24
152-429-CH2EH3 O~NH424-83-0:96 472397 OH430-CH2CH3 0424
14%3%.09 530.41 OFNAH 10H %w\rOH H 0.99 402.23
390 H H O’Y\OH H 0.90 418.19
OH
391 H H | H 0.73 415,30
Of\/N\
392 H H 0 H 0.88 457.40
383 CHs H O/\V’OH H 1.05 402.28
394 CHs H | o™~~"oH H 107 | 416.30
395 CHa H Oﬂ/OH H 1.05 402.23
396 CHs H 07> " 0H H 0.95 418.23
OH
OH
308 CHs H | H 0.74 429.37
O/\/N\
399 CHa H (\0 M 0.92 471.47
O”’\//N\)

Exampies 400 to 407
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Example 428 'H NMR (CDCI3): 3 7.16 (t br, J = 6 Hz, 1H), 6.86 (s, 2H),
whie:A Q7 ém, 3H), 3.82- 3.68 (m, 3H), 3.50-3.40 (m, 1 H), 3.Q5- Sﬁém
Og?;l), é"ss3 s, 3H), 2.26 (s, 2H), 2.22 5 (s, 6H), 1.54 (t, J = 7.8"ﬁ§,’% Io/050845
1.40-1.18 (m, 4H), 0.82 (t, J = 7.6 Hz, 5. Example 4310 SOH O
Hydrogenation of Example 126 following the procedure given in Example
23 affords 10 3-(4-hydroxy-3,5-dimethyl-
Thendalpwing-mamplos asinkpgrass io, ralaaydie-Example 180 starting from
%%ﬁy)a%gﬁ%ggﬁéhgws: tR =1.12 min, [M+1] =

373.29. Examples 432t0 4 QH. R 15 The following examples are

EE(re ared|by copdensin beith&er Example AA, AC or AE ith 1C-MS
A @( -3,3-dimethylbenzaidehyde’in analogy tékhe procedure
described in Example 22: Example R starting from LC-MStEt@hiple tR [M+H]*
(min) [M+¥AT 432 H AA T1Z[327.26 WO 2006100631 PC
1 6/0508%5 153 4338 CH3 AC 1.5 341.28 434 CH2CH3-AE 1.1y 329.30
355.29 Examples 43570 437 O S OH R The followingexampies ar
pr‘%?%\red by kﬁjdroggeng%h af previo&"i examp esCGHa 1.20 357.27
402 OCHj3 H H H 1.14 356.32
403 CHoCH;3 H H H 1.21 357.30
404 H CFs; H H 1.20 397.30
405 H t OCH5 H 1.15 358.31
4086 H H L SNAOH H 1.08 373.32
447 OCHs H -CH-OH H 1.05 389.30
Example 408

1-(5,5-Dimethyl-3-propyl-4,5,6,7-tetrahydro-benzo[cjthiophen-1-y1)-3-(4-hydroxy-
3,5-dimethyl-phenyl)-propenone is prepared in analogy o Example 22 by
condensing Example V and 3,5-dimethyl-4-hydroxybenzaldehyde; LC-MS: tg = 1.20
min, [M+1]" = 383.31.

Example 409
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5 following the procedure given in Example 23: Example R starting from
LC-MS Example tR (min) [M+H]" 435 H 432 1.10 32930 436 CH3 433
WORE/30%310 437 CH2CH3 434 1.15 357.34 Examples 438 t84HEPR006/050845
O'~fOH R OH The following examples4ge prepared by alkylation of the
previous examples 10 following the procedure given in Example 27:
Example R starting from LC-MS Example tR (min) [M+H] 438 H 435 1.02
1-g08- W@%l@%314(3641?7t&3aHﬂ‘@r@*ﬁ%ﬁiﬁd}ﬁﬂo};@éﬂﬁ-&ﬂ@%@hymoxy-
006/100631 PCT/IB2006/050545 154 Exam le 438 1H NMR (CD3QD):
3, 9oy B BSRISPANR E00S: BIAPRIEN), B, ¥ 18I8EYni0 4 23 from
E)&Qﬁig)ie] 2089188 B Hzt 38L)nid, @3@5'23@ 90-RUFTGELL): 5 6.85 (s
2.20 (m, 7 H), 192170(m2 126(m 1H110 reSEJ:6.4
64 (m, 2H), 2.30

2Hz 449 (5 E&a}hﬁ&m@a@@m 508 286 (m, 2H), 2.70

(s14R Eﬁ*ﬁb‘ké 81y tetrabydeybanzelplthiophen-i=ye:2-U-hydipry §e5dim= 7.6 Hz,
eth &g)hen )- propenone is prepared by condensmg Example AG wit

3 ﬁ 10 dimethylbenzaldehyde in analogy to the procedure
described in Example 22; LC-

Examples 410 to 418

The foliowing examples are prepared in analogy to previous examples starting from

Exampie 409:
repared in
Example R prep LC-MS
analogy to
ta {min) [M+H]"
Example
H 4 1.17 429.43
410 o0 | 2
411 O/YOH 25 1.20 443.36
412 o0 ""0H 26 1.19 443.35
413 O/\_;j/\OH 27 1.11 459.37
OH
414 O/Y\OH 28 1.1 458 .43
OH
415 O/Y\Q/ 29 1.19 473.39
CH
416 I 30 1.01 456.48
0/\/N\
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MS: tR = 1.15 min, [M+1 ]* = 341.24. Example 442 O S OH 15

-(5-Fthyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-3-(4-hydroxy-3,5-dim
Woé%h%?%%g%l)-propan-l-one is prepared by hydrogenation of XSGR/ po0845
following the procedure given in Exanifi€ 23; LC-MS: tR = 1.14 min,
[M+1] =343.27. Example 443 O S O'er OH 20 OH
3-[4-((S)-2.3-Dihydroxy-propoxy)-3.5-dimethyl-phenyl]-1-(5-ethyl-4,5;
6.{1tetrahydro- benzo[clthiopherj-I-yi)-prepan-l-onejis Py red b% 44
alkylation of Example 442 with WO 2006/100631 PCT/IB2006/05 %%é
155 (S)-3-chlgno~pregp: ,2-diol following the procedure given in
- Example 27, L.C-MS: tR=1.05min [M+1]' =417 39 Fxamplei444Q S

Ol g (\ 32 1.01 498.43
1-(3-Ethy]-5,5-ethylené-4,5,p,7-tetrahydro-benzo[c]thiophen-1-yl)-3-(4-hyq
roxy-3,5- dim@tMphMWérope none is prepared by condensihg Exampls

A.J with 4- hydroxy-3,5-dimethylbenzaldehyde in ahalogy to thé procedurs
described in Example 22; LC-MS: tR = 1.16 min, [M+1 ]' = 367.29. 10

glag 4450 S OH
1-(3-Ethyl-5,5-ethylene-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-3-(4-hyd
roxy-3,5- dimethyl-phenyl)-propanone is prepared by hydrogenation of
Example 444 following O

D

1-(5,5-Diethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-3-(4-hydroxy-3,5-dimethyl-
phenyl}-propenone is prepared in analogy fo Example 22 by condensing Example
W and 3,5-dimethyl-4-hydroxybenzaldehyde; LC-MS: tg = 1.17 min, [M+1]" =
369.27, 'H NMR (CDsOD): 7.62 (d, J = 15.2 Hz, 1H), 7.34 (s, 1H), 7.28 (s, 2H), 7.23
(d, J = 15.2 Hz, 1H), 3.07 {t, J = 6.4 Hz, 2H), 2.53 (s, 2H), 2.24 (s, 6H), 1.63 (£, J =
7.0 Hz, 2H), 1.42-1.25 (m, 4H), 0.86 (1, J = 7.6 Hz, 6H).

Example 420

1-{5,5-Diethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-3-(4-hydroxy-3,5-dimethyl-
phenyl)-propanone is prepared in analogy to Example 23 from Example 419; LC-
MS: tg = 1.16 min, [M+1]" = 371.40; "H NMR (CDCls): 5 'H NMR (CD;0D): § 7.26
{s, 1H), 6.76 (s, 2H), 3.08-3.01 (m, 2H), 2.95 (t, J = 7.0 Hz, 2H), 2.82 {t, J = 7.6 Hz,
2H), 2.49(s, 2H), 2.16 (s, 6H), 1.60 (t, J = 6.4 Hz, 2H), 1.38-1.20 (m, 4H), 0.84 (i,
7.6 Hz, 6H).

Exampie 421
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15 the procedure given in Example 23; LC-MS: tR = 1.15 min, [M+1]' =
369.33. Examples 446 to 454 O (Vx~.~ 1liR S The following examples

WOGHsated in analogy to previous examples starting from P& EXBIP5HES0845

445: WO 2006/100631 PCTIJ B2006/G%pB45 156 Example R prepared in
LC-MS analogy to to (min) [M+H]' Example 446 0,,,,,,OH 24 1.13 413.29
447 0 '~'/OH 25 1.16 427.39 448 Oi'~-' OH 26 1.15 427.41 449 0'~ 7 OH
27 1.06 443.41 OH 450 @--OH 28 1.07 443.39 OH 451 OOH 29 1.15
457.46 OH 4521 30 0.97 4408.45 453@1 1.00 466.35 O”~N 454 /~0O 32
0.97 482.41 1IN Examples* |

1-(5,5-Diethyi-3-methyl-4,5,8,7-tetrahydro-benzo[c]thicphen-1-yi}-3-(4-hydroxy-3,5-
dimethyl-phenyl)-propenone is prepared in analogy 1o Example 22 by condensing
Example X and 3,5-dimethyl-4-hydroxybenzaldehyde; LC-MS: tr = 1.20 min, [M+1]
= 383.30.

Example 422

S

\
S OH

Hydrogenation of Example 421 in analogy to Example 23 affords 1-(5,5-diethyl-3-
methyl-4,5,8,7-tetrahydro-benzolcjthiophen-1-yl}-3-(4-hydroxy-3,5-dimethyl-phenyl)-
propan-1-one; LC-MS: {g = 1.19 min, [M+1]" = 385.27.

Example 423

3-(4-Hydroxy-3,5-dimethyl-phenyl)-1-(3,5,5-triethyl-4,5,8,7 -tetrahydro-benzofc]
thiophen-1-yl}-propenone is prepared in analogy fo Example 22 by condensing
Example X and 3,5-dimethyl-4-hydroxybenzaldehyde; LC-MS: {r = 1.22 min, [M+1]"
= 387.32.

Example 424



S The following Examples are prepared in analogy to previous examples
wosiRg gadzxample AH and Hydroxyamidine 1: WO 20061100@3k /in2006/050845
PCT/IB2006/050845 157 prepared in,analogy LC-MS Example R to
Example tR min M+H' 455 OH 127 11% 53.19 456 O NH2 128 0.91
467.41 HO 457 0129 1.02 484.41 O--~N JOH HO H 458 0 130 1.01
498.33 O--~N HO H OH Example 455 1H NMR (D6-DMSO): 8 8.94 (s, 1
H), 7.63 8s, 2H), 7.59 (s,/1 H), 3.15 (t, A= 6.4 Hz, 2H), 2.61 (s, 2H), 2.25
(s, 6H), 1.64 (t, J = 6.4 H2x B.48-0336 (M, 4H). 5 Example 459 O-N N
OH S '

Hydroxyamidine 2 in 10 analogy to Example 127; LC-MS:tR =1.18 min,
[M+1] =367.35. Examples 460 to 463 -N S
Hydrogenation of Example 421 in analogy to Example 23 affords 3-(4-hydroxy-3,5-

dimethyl-pheny!)-1-(3,5,5-iriethyl-4,5,8,7-tetrahydro-benzolcithiophen- 1-yl)-propan-
1-one; LC-MS: {g = 1.21 min, [M+1]" = 389.35.

Examples 425 1o 430

The following examples are prepared in analogy to previous examples starting from
Example 420, 422, or 424:

Ex. e R? starting brepared in LC-MS
from analogy to ' .
Example Exampile ta(min) - [MH]
425 H G/\‘/\OH 420 27 1.08 44550
OH
426 O O/\\’/\OH 422 27 1.4 459.40
OH
427 CHa O/Y\NH 422 33 0.94 458.28
2
OH
428 CHs O 422 148 1.06 516.48
OH
OH H
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The following Examples are prepared in analogy to previous examples

usin

15 Example AK and Hydroxyamidine 1: WO 2006/100
1¥%8b6/050845 158 prepared in analogy LC-MS Exa

9(3]%}'&%%06/050845

mp

Example tR min M+H 460 OH 127 1.26881.29 461 ONH 128 0.95
454.40 HO 462 0 129 1.09 512.43 O--"T""NJOH HO H 463 0 130 1.07

526.43 O~/'~N HO H off Examples 464 t0 467 O- N ~N R IX S OC The

aRllowin ﬁg((imple re prepared in analggy to previoys examplegdassing 5472 .39
Example AL aan—|ydr xyarNHme 1: prepared in analogy LC-MS Example
R tp Example tR min i+H 4 464 OH 127 1.24 895.25 465 Q"T--~-NH
128-0-97 46846~z HO4667M 0129112526745
430 | CH»CHs 424 146 1.09 530.41
on H
Example 428

'H NMR (CDCls): 5 7.16 (t br, J = 6 Hz, 1H), 6.86 (s, 2H), 4.15-4.07 (m, 3H), 3.82-
3.68 (m, 3H), 3.50-3.40 (m, 1H), 3.05-2.85 (m, 6H), 2.33 (s, 3H), 2.26 (s, 2H), 2.22
(s, BH), 1.54 {t, J = 7.0 Hz, 2H), 1.40-1.18 (m, 4H), 0.82 (t, J = 7.6 Hz, 6H).

Example 431

Hydrogenation of Example 126 following the procedure given in Example 23 affords
3-{4-hydroxy-3,5-dimethyl-phenyl}-1-(3-methoxy-5,5-dimethyl-4,5,8,7-tetrahydro-
benzojclthiophen-1-yl}-propan-1-one; LC-MS: {r = 1.12 min, [M+1]* = 373.20.

Examples 432 to 434

The following examples are prepared by condensing either Example AA, AC or AE

with 4-hydroxy-3,5-dimethylbenzaidehyde in analogy to the procedure described in

Exampie 22:
starting from LC-MS
Example
Example tr (min) [M+H]"
432 AR 1.12 327.26




0-- ~N,,,OH HO H 0 130 1.11 540.53 O N HO H OH Examples 468 to

470 6%906/100631 PCT/IB2006/050845 159 ORa SOr
WQI' . .
e following examples are prepared by condensing Exampl

o

By e

appropriate Aldehydes under acidic comeitions as described for Example
22 or with Aldehyde 11 under basic conditions as described for

Intermedi

te 2: 5 Example Aldehyde used Ra Rb R LC-MS R min M+H +

1 CH3 O

4684-hyd

CH?2CH3.1.23

roxy-3¢84,CH3 C

H CH3
123.36 4702 C

4

422 409

32 dir_q%th Ibé
2CH3 OH C

69

nzajgende 4

CH31.24

434347 4

1
Rh F3CKE

1 1EGEHIH2

" The fnllnwing

xamplpq are pr

CHs 1.21408.17

Exampies 47,

2 tcgég%g Ra S

pared by hydr

ogenation of

previous examples 10 following the procedure given in Example 23;
Examples 435 to 437

The following examples are prepared by hydrogenation of previous examples

5 foliowing the procedure given in Example 23:
o i
Example " starting from LC-MS
Example tr (min) [M+H]*
435 H 432 1.10 329.30
436 CHa 433 1.13 343.29
437 CH2CHa 434 1.15 357.34
Examples 438 to 440
/\g/\OH
OH
The following examples are prepared by alkylation of the previous exampies
_10 foliowing the procedure given in Exampie 27:
Example a starting from LC-MS
Example tr (min) [M+H]*
438 H 435 1.02 403.33
439 CHs 436 1.04 417.33
440 CHpCH3 437 1.07 431.40
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Example prepared Ra Rb Ft' LC-MS + from example tR (min) [M+H) 472
468 CH3 OH CHs 1.18 411.36 473 469 CH3 OH CH2CH3 1
W%%""%?‘{S""éhzcm OH CH2CH3 1.21 439.25 475 471 CH3 N T@%]?’Bﬁms
410.21 Example 472 }9F NMR (CDC18346 -133.8. 15 WO 2006/100631
PCT/1B2006/050845 160 Examples 476 and 477 O ei\S R F3C The
following examples are prepared in analogy to previous examples starting
Examp Exidbple 472: Example R prepared in analogy LC-MS to Example tR

' Q101 11 485,42 7 18,49
M0, s o Rt B g T o e R S B2t (m.
AlpyeBaBd dudndleg? @ HyidEskamples, stotnd.08nm, 2H), 2.90-2.75 (m, 4H),
2.30-2.20 (m, 7 H), 1.82-1.70 (m, 2H), 1.40-1.26 (m, 1H), 1.05 (d, J = 6.4 Hz, 3H).

Example 441

1-{5-Ethyi-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-3-(4-hydroxy-3,5-dimethy!-
phenyl)-propenone is prepared by condensing Example AG with 4-hydroxy-3,5-
dimethylbenzaldehyde in analogy to the procedure described in Example 22; LG-
MS: tg = 1.15 min, [M+1]* = 341.24, |

Exampie 442

1-(5-Ethyi-4,5,8,7-tetrahydro-benzofcjthiophen-1-yl)}-3-(4-hydroxy-3,5-dimethyl-
phenyl)-propan-1-one is prepared by hydrogenation of Exampie 441 foliowing the
nrocedure given in Example 23; LC-MS: g = 1.14 min, [M+1]" = 343.27.

Example 443

. O/\\;.__/\‘OH
OH

3-[4-((S)-2,3-Dihydroxy-propoxy)-3,5-dimethyl-phenyil- 1 -(5-ethyi-4,5,8,7 -tetrahydro-
benzolclthicphen-1-yl)-propan-1-one is prepared by alkylation of Example 442 with
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Example 473: 10 prepared in Example R LC-MS analogy to tR (min)
wolMistHodexgmple 478 0-...0H 24 1.19 469.25 479 0~ /OH 25 50845

480 O - OH 26 1.21 483.33 WO 2006/%%631 PCT/IB2006/050845 161

481 0~'OH 27 1.14 499.39 OH 4820 28 1.12 499.28 OH 483

O/-,i*-0,29 1.21 513.39 I10H 484 ( 30 1.02 496.42 0485 31 1.04 522.36

4 2 1.03538.36_487 0~NH2 128 0.96 498.36 HO 488 0 129 1.09

(ShaseAP G-I 48 Pl 40 VAR BIRESIUR NS HOHKaMpIe 27; LO-MS:

tg = 1.05 min, [M+1]" = 417.39.

Example 444

1-(3-Ethyl-5,5-ethylene-4,5,6,7-tetrahydro-benzof¢lthiophen-1-y)-3-(4-hydroxy-3,5-
dimethyl-phenyl}-propenone is prepared by condensing Example AJ with 4-
hydroxy-3,5-gdimethylbenzaldehyde in anaiogy to the procedure described in
Example 22; LC-MS: iz = 1.16 min, [M+1]" = 367.2¢9.

Example 445

1-(3-Ethyi-5,5-ethylene-4,5,6,7-tetrahydro-benzo[clthiophen-1-yl)-3-(4-hydroxy-3,5-
dimethyl-phenyl)-propanone is prepared by hydrogenation of Example 444 following
the procedure given in Example 23; LC-MS: {g = 1.15 min, [M+1]" = 369.33.

Examples 446 {0 454

The following examples are prepared in analogy to previous examples starting from
Example 445:



490 0 238 0.95 555.39 O'-Nr--,,N)NH2 HO H 491 H 238 0.96 569.46
O'NILAN N HO H 492 0 238 0.95 569.41 ON NHO HNH2 W
WO,HIEANERR1 PCTIIB2006/050345 162 493 Of 238 0.96 J 58?%’1??5”@5"845
H Example 482 iH NMR (CDCI3): 6 6.986.86 (m, 2H), 4.11-4.05 (m, 1H),
3.87-3.75 (M, 4H), 3.14- 3.02 (m, 4H), 2.98-2.92 (m, 2H), 2.63 (q, J = 7.6

Hz, 2H), 2.56 (d,J=1.2 Hz, 2H), 52.26 (s, 3H), 1.57 (t,J = 6.4 Hz, 2H),

1.21 (t, JF 7.6 Hz, 3H), 0.98 (s, 6H)prbxamiesn 494 to 5000Q-BIR F3C

Erasrtpliewing exampies are prepared in analogy to previous examples

starting from 10 Example 474: p epé‘t’é@i?rgﬁ pletR (WMS ahbdebilto
tR (min) [Ni+H]' Example 494 0-; ~ ~Nxarhefd).97512.08
OH 1.1 413.29
447 Gﬁ/OH 25 116 | 427.39
448 0" ""0H 26 1.15 427 41
449 o” " 0H 27 1.08 443.41
OH
450 O/Y\OH 28 1.07 443.39
OH
451 -~ 29 1.15 457.46
O/Y\O
OH :
452 [ 30 0.97 440.45
O/\VN\
453 O 31 1.00 466.35
N
O/\‘/
454 (\O 32 0.97 482 .41
O/\\/N\)

examples 455 1o 458

The foliowing Examples are prepared in analogy 1o previous examples using

Example AH and Hydroxyamidine 1:

5
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| HO 4950129 1.11 570.50 O--~-~N,..OH HO H 496 0 130 1.10 584.31
%é?/‘%ﬁ OH 497 0 238 0.96 569.38 O--~-~N NH2 HO H \g‘%ﬁ

WO 000431 PCT/IB2006/050845 163 498 0 H 238 0.97 583 S5 20(g/e50845
ON) e HO H 499 0 238 0.96 583.37 0'R’Het H NH2 500 0 238 0.97

597.45 ONNHOHH Example 5010 SN~'OH F3BCHOH5
3-[4-(2,3-Dihydroxy-propylamino)-3,5-dimethyl-phenyl]-l-(5.5-dimethyl-3-

trifl_uoromethyl-4,5,6,7E:%etrahydro-berm&pjmmﬁlﬁrgﬁaragyopan-l—qr@.jas
%?@B’H?E%I to Example tp (min)  [M+H]
455 OH 127 1.16 353.19
456 O NH, 128 0.91 467 .41
HO
457 O 129 1.02 484.41
0/\[/\N /‘k/OH
HO H
458 O 130 1.01 488.33
O/\f/\N,U\/\OH
HO H
Example 455

"H NMR (De-DMSQ): 8 8.94 (s, 1H), 7.63 8s, 2H), 7.59 (s, 1H), 3.15 (i, J = 6.4 Hz,
2H), 2.61 (s, 2H), 2.25 (s, 6H), 1.84 (t, J = 6.4 Hz, 2H), 0.48-0.36 (m, 4H).

Example 459

4-[5-(5,5-Ethylene-4,5,6,7-tetrahydro-benzofclthiophen-1-yi)-[1,2,4]oxadiazol-3-yl]-
2-gthyl-6-methyl-phenol is prepared from Example AH and Hydroxyamidine 2 in
analogy to Example 127; LC-MS: tg = 1.18 min, [M+1]" = 367.35.

Examples 460 to 463

The foliowing Examples are prepared in analogy to previous examples using
Example AK and Hydroxyamidine 1:



in analogy to Example 364 starting from Example 475; LC-MS: tR = 0.92

min,

[M+1 | =484.32. 10 Examples 502 to 5050 S NHR F3C 0 The

WQ&HBW%&@(amples are prepared in analogy to Example 322 B&ik(B2006/050845
Intermediate 7: 15 WO 2006/100631 R63/102006/050845 164 Example
R LC-MS tR (min) [M+H]+ 502 j-OH 1.09 554.30 OH 503 OH 1.08
554.33 HO 504 CH2COOCH3 1.18 552.37 505 CH2COOH 1.12 538.86

Example 506 O S OH F3C

gre;iaared ina

. , logy
BxétpZimethyl-3-trifltbrometh I4, ,6, enzofc he
il 2 [2.E nfhyl 4-{3-hveroxy-5 y c 3 nm.[ ]& 2&' 51 [M+H
_yl} J LU 7 _y \U T _yUlIU/\_y 'JlU'J I} ~J Illbl.ll_yl IJIIbll_yIJ 'JIU \4IIUIIL¢ IQ
prégéred in analogy @HExample 15 by conddi@Sing Example AM2ind | 381.29
AI%%dee 8, LCél\/ﬁ\::;&il.% min, [M+1] :1%%5.24. Exampleo';'?Qg O 8454_4()
0 NH,
HO
462 O 129 1.08 512.43
HO H
463 O 130 1.07 526.43
O
%HE/\QJ\/\OH

Examples 464 1o 467

The following Examples are prepared in analogy 1o previous examples using

Example AL and Hydroxyamidine 1:

prepared in analogy LC-MS
Example R to Example | tg (min) _ [MeeH]*
464 OH 127 1.24 395.25
485 O 128 0.97 468.46
NH,
HO
466 O 129 1.12 526.45
O NJK/OH
HO H
AB7 G 130 1.11 540.53
| o N’lk/\OH
HO H

Examples 468 to 471




10 F3C In analogy to Example 16, hydrogenation of Example 506 affords
wokisRodimethyl-3- _ PCT/IB2006/050845
trifluoromethyl-4,5,6,7-tetrahydro-benzgqlc]thiophen-1-yI)-3-[3-ethyl-4-(3-hy

droxy- propyl)-5-methyl-phenyl]- propa|11- -one; LC-MS: tR = 1.20 min,
[M+1]+ = 467.42. 15 Example 508 WO 2006/100631 PCT/IB2006/050845
165 O\i\SNH2 F3C

3-[4-(3-Amino-propyl)-3- eth phenyl] -1-(5,5- dlmethyl -3-trifluoro

.~’
prepared from Example 50 and ! 38; LC-MS: tR =

Example R prepared in anaﬂqu LC-MS to Exame tR (mrn) [M+H]+ 509

COCH20H 231 1.16 524.29 510 COCH2CH20H 231 1.15538.40 511
TheOckmmy 23801952345 PEARaCRIC HPNGIDEHS2d%y . BXx88ples a3 with the
= RFACHRMN 233,098 SHfe S GACRRNCHIFBARDE 22 or wih
Aldehyde 11 under basic conditions as described for Intermediate 2:

5
Example |  Aldehyde used R R Re . (mE;?M{S?sMH]*
4568 4-hydroxy-3,5- CHg OH CHa 1.22 409.32
dimethylbenzaidehyde
469 1 CHa OH | CHCHs | 123 423.36
470 2 CHeCH: | OH | CH.CHs | 1.24 437.27
471 11 CHs NH, CHs 1.21 408.17

Examples 472 to 475

The following examples are prepared by hydrogenation of previous examples
10 following the procedure given in Example 23;

Exampie prepared R* R° R® . HC-MS .
from example | tr (min)  [M+H]
472 468 CHa OH CHas 1.18 411.36
473 459 CHas OH CH-CH3 1.20 425.29
474 470 CH2CHa OH CGHoCHa 1.21 430.25
475 471 CHjs NH2 CHas 1.03 410.21
Example 472

F NMR (CDCls): § -133.8.
15




S Rc 10 F3C Rd The following examples are prepared in analogy to
Example 155 starting from Bromoketone 3 and the appropriate anilines:
WGQP9sH967100631 PCT/IB2006/050845 166 Example Ra Rb RETHp2006/050845
LC-MS tR (min) [M+H] 515 HHH H 1146 368.22 516 CH3HH H 1.19
382.33 517 HCH3 H CH31.19 396.19 518 OCH3 HHH 1.18 398.29
519 HH OCH3 H 1.12 398.26 520 CH3 HOCH3 H 1.17 412.29 521 H
EXErapDssHE7 8l dntP466.07 522 CH3 HH OCH3 1.18 412.31 523 HH
-.SOH H 1.08 412.17 Example 524: %Pys assay to determine EC50
values GTPyS binding as5g C perfrmed in 96 well microtiter plates
(Nunc, 442587) in 5 a final e 0fZ00 k- Using thembrane preparations
of CHO cells expressing recorigi eceptor. Assay
conditions are 20 mM Hepes (Fly FaCl (Fluka,

71378), 5 mM MgCI2 (Fluka,Fa8964), 0.1% BSA (Calbiochem, 126609), 1

IN GDP (Sigma, G-7127), 2.5% DMSO (Fluka, 41644), 50 pM .
T O SRR A DB Od GTPI98Y Py Yo S aragfeggstarting from
Exampleusps: are dissolved and diluted in 100% DMSO and pre-incubated

—at-room-—temperatie for 20 min-in 150 .nl of-tha ahavae-acseavy hiffar in.tha
CTrTOooTT T LY lllr.l\.llv\.\.ul\.o TJIT T TTTIITT NN T NI\ rJI VT OTOC AU T U TUHOPU LAWY |

TTCT; Tt

' y

%p%%n % bf 35S- GTRyS. After addWieparshipl ap8BEIGTPYS, thb@ddsy

IS'mctbated for 1 h atrt. The assay is tgyripated,Ry transfer of th +
; :1?ﬁ§83r§sing fM+H]

reaction mixture to a Muftiscreeniplate (Millipore, MAHFG

cell harvester fr%ios ciences, an %he 15 plates are \Mslshed 485.42
% ed, '

witH Ite-cpld 10°'mMINa2 4/NaH2PO4 (70%/30%), dri
OH
477 O/\/\O/ 29 1.18 490 44
O
5
Exampies 478 1o 483
The foliowing examples are prepared in analogy to previous examples starting from
Example 473:
10
repared in
Example R prep : LC-MS
analogy to _ MaH
min *
Example ts {min) [(M+H]
478 O/\\/OH 24 1.19 469.25

479 O/YOH 25 1.21 483.34

480 o0 "0 H 26 1.21 483.33




sealed at the bottom and, after addition of 25 pi MicroScint20 (Packard

woBIaRgieneas, order# 6013621), sealed on the top. Membrar!e;,ty.aﬁy@m%@50845
S)glnt from Packard Biosciences.

35S-GTPyS is measured with a TopC
WO 2006/100631 PCT/IB2006/05084

J

agonist inducing 50 % of the maximal specific 35S- GTPyS binding.

167 EC5o0 is the concentration of

Specific-binding-is-determined-by.subtracting non-specific hinding from
még&imal binding I iading is the amougr of cpmjbounditp the|5 499 .39
Multiscreen plate’in th& presence of 1) MM of S1 P. Noh-specific binging
is the amount of bindi g’in the absenge of an agonist in the assay. Table
1§§ ws the EC50 value of some compounds of the préeseéfit invention.
T C5o vaIu@@x/déT@h‘hined according%@ the mdthod'd&8cribed 499-28
above. 10 Table 1: Comgound of EC5¢ [nM] Compound of Example EEC50
- [AM]-Example.27.2.4.2691.8 412827117 625929610 6625312
08837159 339 J%&{szg?* 3.4 793.7 3568.0 800.6 348:8.1 114 543 39
41414 4.2 1293.8423 7.6 1495.1 457 6.2 2101.1501 2.6 230 2.9
489 2.9 247 3.1517 &4
484 [ 30 1.02 496.42
O/\/N\
485 O 31 1.04 522.36
O/\/N
488 ‘/\O 32 1.03 538.36
487
O/\/\N Hy 128 0.96 4388.36
HO
488 O 129 1.08 556.40
0 NJK/OH
HO H
488 O 130 1.08 570.31
N
HO H
490 O 238 0.95 555.3¢
N/IK/NHE
HO H
491 i/ H 238 0.96 569.46
N N
HO H
482 O 238 0.95 569.41
O
/;jr/\ﬁ/u\/\i\li-iz




10

Example 525: Assessment of In vivo Efficacy 15 The efficacy of the
compounds of Formula (1) is assessed by measuring the circylati
WQ%“&%@?R%S after oral administration of 3 to 30 mg/kg of a 00#1%6%%3006%%0845
WO 2006/100631 PCT/1B2006/050845 6268 Formula (1) to normotensive
male Wistar rats. The animals are housed in climate- controlled conditions
with a 12 h-light/dark cycle, and have free access to normal rat chow and
dripdng Water. Blood is cgllected before and 3-fpand 24 h afieggrug | 583 44
administrati ull bloodijs subjected to hematology using Advia
Hematolog§ 5 syStemiNBa {guestics, Zurich, Switzerland). All data
are presented H&meahi SEM. Staiistical analyses are pérformed by
analysis ¢f variance (ANOVA) using Statistica (StatSoft)land the
Student-Newman- Keuls procedure for multiple comparisons. The null
E;y ggés rejected when p < 0.05. 10 As an example, Table 2 shows
the effect on lymphocyte counts 6 h after oral administration of 10 mg/kg
'HhNIdM e COIGRoUB & Df-Bi8Hrese RHhvaritibd 105 HomiotnSieT 1Bal6 \ist4H), 3.14-

S, as uR of anj treat i [ 15_
S IR SIESE A U Bl R D B i 2 o),
2.280(s66M), 205764 % =334 8892867 IBY, WO 260682 B3 D96 (s, 6H).
/1B20061050845 169

Examples 494 to 500

The following examples are prepared in analogy o previous examples starting from

Example 474:
repared in
Example R brep LC-MS
analogy to Mk
t i ' *
Exampie R (min) [M-H]
97 i2.
494 O/ﬁ/\l\li@ 128 0.8 512.08
HO
495 O 126 1.11 570.50
O NJI\\/OH
HO H :
496 O 130 1.10 584.31
o NJ\\/\OH
HO H
497 O 238 0.96 568.38
RN
HO H
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Claims 1. A compound selected from the group consisting of thiophenes
wbdheibanula (1) RSRRIR2 AR3 1 R7 R4 5 Formula (1)P £ ReAsosd
represents -CONH-CH2-, -CO-CH=CH.-, -CO-CH2CH2-, -CO- 4 §% Pgonss
-CO-CH2-NH-, O\ Ntl or F \O~ \N~ R ?@presents hydrogen, Ci-5- aIkyI
C1.5-alkoxy, or halogen; 15 R2 represents hydrogen, Ci_5-alkyl,
Ci_5-alkoxy trifluoromethyl_trifluoromethoxy ar halogen; R3 represents

hy[ygge hydroxy C1. 5 a@yl Z%dlhydroxyp@.gyl, di-(hydrogyel-s- 20 583 33

alkyl)-C15- ~C 39R32, (azetidine-3-carboxylic acidg)- 1
-yl- methyl, azetl ine- é’slcar s.acid C1-5-alkylester)t1-yl-methyl,
2-[(azetidine-3-ddhoxylld acid)-1-yl] -¢thyl, 2-[(azetidinet3-carboxylic| acid

Ci_5-alkyfiester)=1-y1i-ethyl, 3= {(azetidime=3-carboxyticatid)=t=y)-prapyt
3-@&etidine-3-carboxy|(i:§giifmc(:\1-s WO 200623631 PC /IB2GE6/0508583.37
|

170 alkylesper)-$s I , (pyrrolidine-3-carboxylic acig)-1-yl-methyl,
(pyrrofidine-3-ﬁ bOX)HC acid Cl%l%‘ylester)-l-yl-meth yl,
(pyrrolidine-2-carboxylic acid)-1-yl- methyl, (pyrrolidine-2-carboxylic acid

CJI,)(e -alkvlester) 1-yl- me@yl 2-[(pyrrolidine- 3- boxylig acica-d_?yl}-eth)gg? 45
) . | .

yrrol dmg—%:gt{)xylﬁ\aﬁfl .5- Ikylester -1-yi)

Example 501

OH

OH
3-[4-(2,3-Dihydroxy-propytamino)-3,5-dimethyl-phenyil-1-(5,5-dimethy!-3-
trifluoromethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yl)-propan-1-one is prepared
in analogy to Example 364 starting from Example 475; LC-MS: 1 = 0.82 min,
[M+1]" = 484.32.

Examples 502 to 505

The following examples-are prepared in analogy o Example 322 using Intermediate
7.
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5 ethyl, 2-[(pyrrofidine-2-carboxylic acid)-1-yl]-ethyl,
rrofidine-2-carboxylic acid C1-5-alkylester)-1-yl]-ethyl,

%ﬁé{? tine-3- -carboxylic acid)-1-yl]-propyl, 3- [(pyrrolidine- §%695W%508“5
acid C1-5-alkylester)-1-yl]-propyl, 3-[(p}Bkbfidine-2- carboxylic
acid)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-yl]-
propyt, -CH2-(CH2), CONR31R32 -CO-NHR31,

1-(1-(3-carboxy-azetidinyl))r2-acetyl, 10 _pis
Bxgha@learboxy-pyfrolidinyl))-2-acetyl,

1 (1 (3 c boxy pyrrolidinyl )-24gcetyinl-(1-  [M+H]"

oA

\-J bal lJU Cll_CLlulllyI}} \J lJI u'JIUIIyI,
1-BD%2- cafrboxy p nyl}))-3-pfioPtonyl, 1-(1554.30
(3-carbox-PYrralidinYl))-3tProPionY1, (GQH2)nCH(OH){CH2-NR31 R32,

hydroxy, €1-5- al Eﬂuoro -C1.5-alkoxy,|hydroxy-C2.5-alkoxy,

| g N_CT

gi-thyeroxy-C1-5-alkyh-C-b-atkoxy,—-gtycery2-glyeeryl,
2-B08roxyt3-m ropaxy, -O@82-(CH2)rAaMRRBLR32 2 15
pyrrolidin-iL-yl-eth xy, b@ rrolidin-1-yl-propoxy, 2-piperazin-1-yl-ethoxy,
2-[4- (Cl 5- alk ~piperazin4l-yl]-ethoxy,

Aok %;%?X@fﬁz? S

: '5&%}?@# @;@ 2 [(az?%o Zogrc:rgc?%% 2 )-1-yi]-ethoxy,

2-[(azetidine-3-carboxylic acid C1-5 20 alkylester)-1-y1}-ethoxy,
- %%p%%ro%g'ne-&carboxylic acid)-1-y1]-ethoxy, 2- [(pyrrolidine-3-carboxyiic
' “5=dlkylester)-1-y1]- ethoxy, 2- [(pyrrolidine -2- carboxylic
acid)-1-y1]-ethoxy, -
ethoxy, 2-[(2-hydroxy-f

acid)-1-y1]-propoxy, 3- [(pYrrolidine-3-carboxylic acid
i- @155@%&%}2@ ﬂnﬂi]c{?g?ﬁéegwi&éﬂwnlfqﬁr@r?dd Clr@aﬂa@&dS 0% '@]ﬂﬂ'@bfﬂlen 1-y1)-3-3-
X rrolidine-2-carboxylic aci alkylester)-1-yl]-
eta‘vy(l @’ @%ﬁ( )fg(g/p fggy!bﬁmm&)@%ﬂyﬂrgﬁwncne is pr pared in analogy to
Exaitblaydey morelshemgl Sk AP and Aldehyde 8; LC-MS: ts = 1.23 min,
mino-3-h droxy 2-hydroxymethyl-propoxy, -O-CH2- CONR31 R32 1- -(1
%3%5’ azetldlnyl)) 1-oxo-2-ethoxy, 1-(1-(pyrrolidine-2-carboxylic
aC|d) 1-yl)-1- oxo-2-ethoxy, 1 -(1 -(pyrrolidine-3-carboxylic
aCId?i- ﬁ}-oxo -2-ethoxy, 3- carbamoyl-propoxy,
ylcarbamoyl)propoxy, 3-(2- hydroxyethylcarbamoyl)propoxy,
-OCH2-I CH(OH)-CH2-MR31 R3203-[(azetidine-3 WO 2006/100631
PCT/IB2006/05054% ' '

FsC

in analogy o Example 18, hydrogenation of Exampie 508 affords 1-(5,5-dimethyl-3-
trifiuoromethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yi)-3-[3-ethyl-4-(3-hydroxy-
propyl)-5-methyl-phenyl}-propan-1-one; LC-MS: iz = 1.20 min, [M+1]" = 467.42.

Example 508



171 carboxylic acid)-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic
WSt dess olkylesten)-1-y1]-2-hydroxypropoxy, PCT/IB2006/050845
2-hydroxy-3-[(pyrrolidine-3-carboxylic 3(% )-1- yl]-propoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylic C1-5-alkylester)-l-yl]- propoxy,
2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)- 1 -yl]-propoxy, 2-hydroxy-3 5
[(pyrroiidine-2-carboxylic aC|d Cl -alkylester)-1-y1]-propoxy,
2-hydroxy-3-[(2- hydg:
2-hydroxy-3-[(3-hydro
2-hydroxy-3-pyrrolidin- RNy _ :
2-hydroxy-3-[4-(C1.5-alkyl)*piperazin-1-yi]-p FOOXY
2 hydroxy -3-[4-(2-hydr@%5 ethyl)-piperazin-1; -yi]-propoxy,
hydroxy-3-morpholin-4- yI %r:%)oxy -NR31R32, 10 -NHCO-R31

a5 AFIIRRRNO SN -roTo R R A Np g s S iigromethy -

4, B512)Btrbin gt BaB o [eRHEEEKAH) h3#R 32, d from E |
-CH2 (CH%NHCOR%@#CS@CH((%@%&HZ NHGO grepare rom Example

S04 MeHeoH] @%@*Wr&'@ﬁéga 4625,

-SO2NHR31,; 15 R31 represents hydrogen, methyl, ethyl, 1-propyl,

2 prop droxyethyl, 2- hydroxy-1-hydroxymethyl-ethyl,
%ﬁ&g@/ > 2-C1.5-alkoxyethyl, 3- hydroxypropyl,

2.3

3 Cl 5- alkoxyprop I noetk@ 2-(C1.5-alkylamino)ethyl, 2-(di-(C1_

2-carboxyethyl, or 2- (C1. .z aik thy[X20 R32 represents
hydrogen, methyl, or ethy ,
butyl, 2-hydroxyethyl,

propylamino, isopropyl

ethoxyethyl, meth lamino, et yImino,
Ao, 25 n-butylamino, or dimethylamino; R34

representsT nydroxymethyl, hydrpxyethyl, aminomethyl, LC-MS

meimpaginomethyl, mimethylarfmmpaﬂéﬂ ianainariayl,

2-methyla mno ethyl, or 2-dimethylamijno- eth%} 30 k represgntsithe [M+H]

integer 1, 2, or 3; m represents the |nt @ ®n represents O, 1, or 2;

W@o?gOOG’lOOG%o%%EQ)%OOG’ P0845 54 116 | 52429
510 | COGH:CH.OH 231 115 | 538.40
511 COCHNH, 238 0.99 523.45
512 COCHNHCH; 238 1.01 537.48
513 COCHZCHaNH; 238 0.99 537.45
514 COCHCHaNHCH; 238 1.01 551.47

Examples 515 to 523

\ s
Ko

The foliowing examples are prepared in analogy io Example 155 starling from
Bromoketone 3 and the appropriate anilines:



172 R4 represents hydrogen, C1.5-alkyl or halogen; RS5 represents

methyl or ethyl; R6 represents methyl or ethyl; 5 or R5 and R6 together
W"?o%‘?ﬂ"yﬁ%’éi’ﬂocyclic 3-, 4-, or 5-membered ring; and R7 repres&fity/E2006/50845

hydrogen, methyl, ethyl, n-propyl, isoprigyl, trifluoromethyl,

hydroxymethyl, methoxymethyl, methoxy, methylthio, hydroxycarbonyl,

aminocarbonyl, mono- or di-(C1.5-alkyl)aminocarbonyl, amino, mono- or

di-(C1.5- 10 alkyl)amino; and|configurational isgmers such as opticallys. s
Exeeehantionkérs, rixtétes dof enantiBfners sudh asRicemates,
diastereomers, mixtures of dipstereomers, diagtereomeric fate(rates,  [M+H]"
Aand eainvtiirac Af Aiagtaranmng icraramatac acawallac A0 galtc and
sobiéht complexes ¢f sudh campounds, and marpholegical form$.18 A | 3868.22
compound-accordingto-clairtwherein-Atrepresents—or—Hih-N-0—R3
represents hiidegen, hydroxy-Cl.5-alkyl, 2,3-dilhydrokypropyl, 1.18 382.33
di-thydroxy-C1-5-20-atkyh-Ci-S-atkyt—~EH2«(EH2K-NRITR32;
(aZdiiding-3-catboxylicCidid)-[L-yl-methyl, (azetidine-B+darbokyliciat 396.19
€1 5=atkytester)=t=yI-methyl2-f(azetidme=-3=carpoxytic—acidj=t=yt=ethyt;
2-feaBetid(n€8-Earbpxylid acigd C1.5-aldylester)-1-yi]-dthyl, 3} 1. 388.29
f(azetiding=3-carboxyltic-acid)i=yt=propyt,-3=f(azetidine=3=carboxytic-acd
CcE59alkylestét)-1-y1]-propyl, (pyrréidirle-3-carboxylid acid)- 1 4@ethyl, 398.26
(pyrrotfidine=3-25-carboxytic atid-C1-5-atkytester)-I-yl=methyf;
(py#Blidine-Z¢drboxylicthcid)-1-y- rR¥eiid, (pyrrplidingt2-carboxylit Acid! 412.29
CI 5-alkylester)-1I-y[Fmethyl, 2-f(pyrrotidine-3- carboxytic acid)-1-yi1]-eth ;
Z-f{:’gﬂrrolidinef&-carbm@ﬁ@ adid C1.9%lRylester}-1-yljHethyl;  1.19 466.07
2-[(pyrrofidine-2-carpoxylic agid)- I =yt-ethyt, 2-[(pyrrolidine{2-carboxyfi _
acRE 1 5-allgfTsstef)-1-]-ethyl, 3-[(p§trolidine- 1.18 412.31
aCIdé-l-yl -prowl, 3 WO 2Z006/100631 PCT/182006/050045 [ 173

523 H LN AOH H 1.08 412.17

Example 524: GTPyS assay to determine ECg values

GTPYS binding assays are performed in 96 well microtiter plates (Nunc, 442587) in
a final volume of 200 ui, using membrane preparations of CHO cells expressing
recombinant human S1P1 receptor. Assay conditions are 20 mM Hepes (Fluka,
54461), 100 mM NaCl (Fluka, 71378), 5 mM MgClL (Fluka, 63064), 0.1% BSA
(Calbiochem, 126609), 1 uM GDP (Sigma, G-7127), 2.5% DMSO (Fluka, 41644},
50 pM *S-GTPvS (Amersham Biosciences, SJ1320). The pH is 7.4. Test
compounds are dissolved and diluted in 100% DMSO and pre-incubated at room
temperature for 30 min in 150 i of the above assay buffer, in the absence of *°S-
GTPyS. After addition of 50 pl of °S-GTPyS, the assay is incubated for 1 h at rt.
The assay is terminated by transfer of the reaction mixiure to a Multiscreen plate
(Millipore, MAHFC1HB0) using a cell harvester from Packard Biosciences, and the
plates are washed with ice-coid 10 mM NaHPO,/NaH-PO, (70%/30%), dried,
sealed at the bottom and, after addition of 25 pl MicroScint20 (Packard
Biosciences, order# 6013621}, sealed on the top. Membrane-bound 35S-GTF’y‘S is
measured with a TopCount from Packard Biosciences.
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[(pyrrolidine-3-carboxylic acid C,-5-alkylester)-1-yl}-propyl,
woRiRYhelisine-2- carboxylic acid)-1-yl]-propyl, 3-[(pyrro|idine-%-@i\)ﬁgg%%508 45
acid C'-5-alkylester)-1-yl)- propyl, -CH%—é%HZ), CONR31R32, -CO-NHR3,
1-(1-(3-carboxy-azetidinyl))-2-acetyl, ‘
1-(1-(2-carboxy-pyrrolidinyl))-2-acetyl,
1-(1-(3-carboxy-pyrrolidinyl))-2-acetyl, 1-(1 5
(3-carboxy-azetidinyl))-3-propionyl,
EdstLié2trarboxyantrealishngh)s3rpreniondlidnd-58-0arbexKE YHOkMHRY bhdcific *°S-
ProPionYl, -(CH2)nCH(OH)-CH2-NR 31R32 s hydroxy, C- alkoxy,
Gikar Rindngoxheriig-Sidinagsmeigrmined by subtracting non-specific binding
frétn(ydsarnal bmaid)-GlaidKPNindily G8 Ming-UWSEIW: of cpm bound to - the
2-hydroxy-3-methoxy-propoxy, -OCH2-(CH2)m NR31R32, 2-
My{fieaiemil iatetio A pRassian - ofyiLBropdxy! Biipedem-apgciindypding is the
ardddrkCot HiA v HRiPSEaERcE - ¥E8NOmist in the assay,
2-[4-(2-hydroxy-ethyl)-piperazin-1-yi]-ethoxy, 3- piperazin-1-yl-propoxy,
3-[4-(C1.5-alkyl)-piperazin-1-yl]-propoxy, 3-[4-(2-hydroxy-

T&Y)-RIRGUAZ ithd -FERIGRMIY 8f TBORRE WEISHRIBO the present invention. The

3-morpholin-4-yl-propoxy, 2-[(azetidine-3-carboxylic acid)-1-y1]-ethoxy,

EQS[J(H%E!%&H@% piRsiResLRFeAEDg g haeneibpr dassiped above.
2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethoxy, 2 15
{%loyrrolidine-B-carboxylic acid C1.5-alkylester)-1-yl}-ethoxy,

T -f@)%rolidine-z- carboxylic acid)- 1 -yl]-eth oxy,

2-( roOXyI a0 Lk SFaKHe SR R Ll & .
2-[(%Fﬁﬁ%ﬂ>gﬁ%{yﬁlidin )%ﬁi’{ﬁo y, 2-[(3-h§%§§t§%%%3?1 y1]-Cs° [nM]
ethoxy=$3&idine-3-tarboxylic acid)-1L-yl}-propoxy,
3-[(azetidpg-3-carboxylic acil LT 5-alKylester)-1-yIEREPPOXY, 18
3:-[(pyrralidine-3-carhoxylic acid)-1-y1]-gropoxy, 3 20
[(pyrrolidifié-3-carboxylic aci@®1.5-ajkylester)-1-yI]-Bfdpoxy, 1.7
3-[(pyrToliggie=2="carboxylic gL §)-1-yL-propoxy, 10
3-[(pyrrolidine-2-carboxylic acid C..5-alkylester)-1-yl|- propoxy,
3-[(2-hydreRy-pyrroliding)-1-yABproppxy, 3-[(3-hydrdXipyrrolidine)-fL-yl]- 0.8
PTOPOXY, ,%rfiminu-S-hyuuxy “-élyu'lu yrhethytprop 18
-0-CH2-CONR31R32, 1-(1- (3-carbaxyiazetidinyl))-I-0xo-2-ethoxy, ’
1-(1-(pyrrélidine-2-carboxylicta@id)-11yl)+1 25 oxo-2-8tkioxy, 34
—Hftf(pyrr?f@dine-s‘-tarbmyii id)-l-yi)-l-uxu-z-cthg_ -3 50
carbamoyl-propoxy, 3-(C1.5-alkylcar Jarhoyl)propoxy,sﬁ(z- '
hydroxyet®§lcarbamoyi)prop&, -OCH2-CH(OH)-CH28NR31R32, 6.1
3=ftazetidife=3=—carboxylic-acich-t=yil 2-hydroxypropasy;
3-[(azetidine-3-carboxylic acid C1.5- jalkylester)-1-ylJ- ?hydroxypropoxy, 4.2
2-hydroxy=8[(pyrroliding-3-c&Boxyli¢ acid)-1 30 yl}-pggooxy, 7.6
2 hydrox%' Eg[(pyrrolidin: 3-carbexyic-acid-C-5-altkylester-1-yi
5.1 6.2
210 1.1 501 2.6
230 2.9 488 2.8
247 3.1 517 9.7

Example 525: Assessment of In vivo Efficacy

The efficacy of the compounds of Formula (l) is assessed by measuring the
circulating lymphocytes after oral administration of 3 to 30 mg/kg of a compound of




10

15

propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy,
2-hydroxy-3- [(pyrrolidine-2-carboxylic acid C1.5-alkylester)-1-yi]-propox
W%ﬂ%m -‘3-[(2- hydroxy-pyrrolidine)-1-yl]-propoxy, Pyclrﬁmgﬁs/xs‘o&is
2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-y§8VvO 2006/100631
PCT11820061050845 174 propoxy, 2-hydroxy-3-pyrrolidin-1-yl-propoxy,
2-hydroxy-3-piperazin-1-yl-propoxy,
Farhutaiofty 18- MefBih ierediyd) -pipky dxdisthy lapsodtey animals are housed in climate-

TR S el HilEe droe acoess to norma

rat CHAWGHE) Kt 0 2RES;, -BRIR)HC fiidjaCHRINHSORRBE -OEH2 T after drug

CH2)n,-NHS 33, -OCH2-CH(OH)-CH2-NH R33, . .
=diEGs, NHIOR.  UBIRERROI RP DRPRaSrging Acvia Hematology
SySHSH 2B 83142 DiaMEOR3 Z lnictO GhWiz@H&DH)- CH2- NHCOR34; and R31

represents hydrogen, methyl, ethyl, 1 -propyl, 2-propyl, 2-hydroxyethyl, 2-

-1 - thyf- l,.2:C ik l, 3 I
A B T T By By, 21 performed by
arga (i €0 Sradiayiran{ikie i), weirp Shaiistigh CHisidlkilicantbityenStugkent-Newman-

<SRRI @ Tt SIGE PSS AT MERERS T gtk when p <

0.6Rim 1 or 2, wherein A represents -CO-CH2-CH2-. 4. A comopund

according to claim 1 or 2, wherein A represents -CO-CH2-NH-. 5. A

comopund according to claim 1, wherein A represents ~N or F/-O O N N~
A2EN exanpmpdabikatcsiding tthenpgbes obclaymehtrBievbeusis FBL h after oral

esent r thyl group. .

a@ﬁrﬂ]‘%&%ﬁ? écéﬂd%%%%@i#ﬂ of c %Pm%gﬁisgn \%?elér}gin 1 l%éér%%s%érﬁg vention o
néydedgesivR eaid RMistprestntas noomgayaigpaaddRuis of tasimals treated with
V&ﬁ&g—gﬂﬁ'}t_ion with respect to R3. WO 2006/100631 PCT/182006/050845

—

Table 2:
Compound of Exampie Lymphocyie counts
g9 -83%
70 -51%
240 -86%
295 -64%
330 -56%
367 -78%
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175 8. A comopund according to any one of claims | to 5, wherein R1

wa Shessiis hydrogen, R2 represents a methyl group, and R4}r§.9ﬁ%§§gg 50845

an ethyl group in the ortho-position with respect to R3. 5 9. A comopun
according to any one of claims 1 to 5, rein R' represents hydrogen,
R2 represents a methyl group, and R4 represents chloro in the ortho-
position with respect to R3. 10, A comopund according to any one of

Cl@ifitis 1 to 5, wherein R1 and R4 10 represent hydrogen and R2
represents chloro. 11, A comopund according to any one of claims 1 to 5,
wherein R1 represents hydrogen, R2 represents a methoxy group, and

1. APRBRAHSERBIE LI AL B BiaUA BB ARG bR Shdae ormuta ()
R3.1512. A comopu&d according to any one of claims 1 to 5, wherein R1
represents a metlgoxy group and R2 and R4 represent hydrogen. 13. A
comopund accofdi ) ary Qe of claims 1 to 12, wherein R3 represents
20 hydroxy-Cl.5-alkyl, 2

acid Cl.s-alkylester)-1-yl-j
acid)-1-yi]-ethyl, 2- [(azetid|
C1.5-alkylester)-1-yl]-ethyt; ‘ id)-1-yl]-propyl,
3-[(azetidine-3-carb&kylic acid C1.5-alkylester)-1-yl]-propyl, 25
(pyrrolidine-3-carboxylic acid)- 1 -yl-methyl, (pyrrolidine-3-carboxylic acid
C1.5- alkylester)-1-yl-methyl, (pyrrpm%%q rboxylic acid) -1-yl-methyl,
(pyrrolidine-2- carboxylic acid C1.5-alkylester)-1-yl-methyl,
2-[(pyrrolidine-3-carboxylic acid)-1-yl}- ethyl, 2-[(pyrrolidine-3-carboxylic
wiasigifis-alkylester)-1-yl]-ethyl, 2-[(pyrrolidine-2- carboxylic acid)- 1
-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid C1.s-alkylester)-1-yl] 30 ethyl,
3-[(pyrrolidine-3-carboxylic acid)-1-y1]-propyl, 3-[(pyrrolidine-3-carboxylic
A acigeprdsbradgeylestenNisviimropyl, Bingralidine-2-casepfliccH,.,  -CO-CHy-O-,
g:i -1-yl]-propyl, 3- [(pyrrolidine-2-carboxylic acid
-1 ester)-1-yl]-propyl, -CH2-(CH2)n CONR31R3z

N |
Oq/}"“ ’ N]/:N> > N]/”O>m‘

R represents hydrogen, Gi.s-alkyl, Cs.s-alkoxy, or halogen;

R? represents hydrogen, Gy.s-alkyl, Cys-alkoxy, trifluoromethyl, trifluoromethoxy or
halogen;

R® represents hydrogen, hydroxy-Ci.s-alkyl, 2,3-dihydroxypropy!, di-(hydroxy-Ci.s-
alkyl)-Crs-alkyl, -CHo-{CH2)NR*'R¥, (azetidine-3-carboxyiic acid)-1-yl-methyl,
(azetidine-3-carboxylic acid Ci.s-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxyiic
acid)-1-yll-ethyl, 2-[{azetidine-3-carboxylic acid Cis-alkylester)-1-ylj-ethyl, 3-
[(azetidine-3-carboxylic  acid)-1-yli-propyl, 3-[(azetidine-3-carboxylic acid Ci.s-
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-CO-NHR31, 1-(1-(3-carboxy-azetidinyl))-2-acetyl,
1-(1-(2-carboxy-pyrrolidinyl))-2 WO 2006/100631 PCT/1B2006/050845
WOLTHHEWSA] 1-(1-(3-carboxy-pyrrolidinyl))-2-acetyl, PCT/IB2066/050845
1-(1-(3-carboxy-azetidinyl))-3- propionylygo
1-(1-(2-carboxy-pyrrolidinyl))-3-propionyl, 1-(1-(3-carboxy-pyrrolidinyl))-3-
propionyl or -(CH2)"CH(OH)-CH2-NR31R32, and wherein k, n, R31 and

al yiasRpgin qggmdﬁxé%é wdmprﬂwqﬁ@mw ong/blidine-3-
n

claims 1 to 1 wherein R3 represents hydroxy-C1_e-alkyl

o BRbropy HHpEHERy oY R il BVATRJOIRG-carboxylic - acid)-1-yh
m 8’? "&}:ﬁﬁ%ﬁ&ﬁ% éaéﬁt!ﬁj?ﬂ@ %ﬁoﬁx'@@@kéﬂbmﬁ“ﬂ%th l 2-[(pyrrohdme~3
2-[(azetidine-

3-carboxylic acid)- 1 -yl]-ethyl, azetidine-3-car oxyI

cagg@)(yhc RGPy Y RHrshaé i@’l&‘é‘r‘%?ﬁﬂi@ .y BRidtyn-s-alkylester)-1-yl}-
%H@Mﬂﬁr@@@hé )étﬂ&ﬁthyw?e{fﬁwfg m@tmﬁaozyé@rboxyuc acid

aci yl, 2-[(pyrrolidine-2- carboxyllc acid)-1-yl]-

1-
ch[efwémmek Ao ST RROpy SAERROR e A REoRY! 5
[(BF Db RRoxiie-NHERRE, ore(CGHRk éK@?)‘tC}H}ZEWlRWS [(pyrrolidine-2-

wherein R31 represents hydrogen, methyl, 2-hydroxyet
caﬂw&yafzﬁpﬁw&ym@w exh v&?@i@%ﬁea%m%aﬂwlﬁs%cagpFé*s@ﬁt%y*esteﬂ -yl

praysogen AgHLand orRre edetioer ip-Ham 1- (153 ceppmnuatetidinyh)-2-acetyl,
according to any one of claims 1 to 12, wherein R3 represents hyd
AR ORI U d BRFe -1 R ORY TONBAVE Aoy, 1-(1-
(BRI 2P BB - DRI PR - (D EARd HR PO RIS IR B20ropionyl, 1-(1-
rrolldln 1-yi 20 ethoxy, 3-pyrrolidin-1-yl-propox 8132
smfm.ayicg;n@mxﬁmq@mamwap@rf@aﬁh%ee%xyﬁ nydroxy, i
aleMZmy&rm etBibRipe g tyvil-ihaKsx§; isenagitckyla eRMmYY - C..s-alkoxy,
3-[4-(C1. )-piperazin-1-yi]-pro g
1‘@@@%2%&%(9@@ A1) -prR¥ ﬂﬁylsymeﬁww wwph&ﬁﬁizizyﬁ%lfmwﬁ R® 2

PaRERhe =g WoRso Pe oligretd) wylipoapibinli-yi-ethexy, 2-[4-(Cq.s-
2 [ azetidine-3-car oxyllc acid C1-5-al %Iester) 1 [] 25 ethox

B giRarIE-3-BLIgS acidr B-ve-aibey S o caogiRy. o
p@@ﬁé%ﬁ tkﬁﬂ*@ﬁ«%l YE-RIOXL- aﬁksnyrmi@ra@n&w@@fmxy, 3-[4-(2-hydroxy-

acid)-1- I] ethoxy, 2- [(pyrrolidine-2-carboxylic ac
e@xi)s%ﬂ@f%é@d A IewRsy, BRI yHelemY)- 1 MembRyn-4-y-propoxy,
22¢H3nRexy-pxrroliding)dodl-athoppirbipzetidiaestidine-3-carboxylic acid Ci.s-

alkylester)-1-yij-ethoxy, 2-[{pyrrolidine-3-carboxylic acid)-1-ylj-ethoxy, 2-
[(pyrrolidine-3-carboxylic  acid  Gis-alkylester)-1-ylj-ethoxy,  2-[(pyrrolidine-2-
carboxylic acid)-1-yi]-ethoxy, 2-[(pyrrolidine-2-carboxyiic acid Ci.s-alkylestet)-1-yl}-
ethoxy, 2-{(2-hydroxy-pyrrolidine)-1-yll-ethoxy, 2-[{3-hydroxy-pyrrolidine)-1-yli}-
ethoxy, 3-[(azetidine-3-carboxylic acid)-1-ylj-propoxy, 3-{{azetidine-3-carboxyiic acid
Ci.s-alkylester)-1-yll-propoxy,  3-[{pyrrolidine-3-carboxylic acid)-1-yl}-propoxy, 3-
[{pyrrolidine-3-carboxylic  acid  Ci.s-alkylester)-1-yll-propoxy,  3-{{pyrrolidine-2-
carboxyiic acid)~1-yl]-propoxy, 3-[{pyrrolidine-2-carboxylic acid Cq.s-alkylester)-1-yl]-
propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yll-propoxy, 3-[(3-hydroxy-pyrrolidine)-1-yi}-
propoxy, 2-amino-3-hydroxy-2-hydroxymethyl-propoxy, -O-CHp-CONR¥'R®, 1-(1-
(3-carboxy-azetidinyl))-1-oxo-2-ethoxy, 1-(1-(pyrrolidine-2-carboxylic acid)-1-y)-1-
oxo-2-ethoxy, 1-(1-(pyrrolidine-3-carboxylic acid)-1-yl)-1-oxo-2-ethoxy, 3-
carbamoyl-propoxy, 3-(Cys-alkylcarbamoyhpropoxy, 3-{2-
hydroxyethylcarbamoylpropoxy, -OCHzCH(OH)-CH-NR*'R*,  3-[(azetidine-3-
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carboxylic acid)-1-yl}-propoxy, 3-[(azetidine-3-carboxylic acid

woGdoendliggester)-1-yl] 30 propoxy, 3-[(pyrrolidine-3-carboxyliCocpripros/ases 45
acid)-1-yl]-propoxy, 3-[(pyrro|idine-3-cgi\ oxylic acid
Cis-alkylester)-1-yi]-propoxy, 3-[(pyrroli ﬂ1e-2-carboxylic acid)- 1
-yl]-propoxy, 3-[(pyrrolidine-2-carboxylic acid

1-5-alkylester)-1-y1]-propoxy, 3-[(2-hydroxy- pyrrolidine)-1-y1]-propoxy, .
ca -ﬁévmdra@dé-ywﬂa#%yqr%ﬁy%sw; 2 AHRECIE BopIOOASL B6id Cis

a|@(é&:tb%?@%{%@%&W&w&wyé’-ﬁy@f@%yrﬂqﬁ%?rﬁmﬂﬁéya-camoxy;ic acid)-1-
yh)-

-O-CH2-CONR3i R32, 1-(1-(3-carboxy- azetidinyl))-1-oxo-2-ethoxy, 1 -(1
Yil-g50RSYine-3-EXMBXY e ey aidher sas o xutifoxy acid  Crs-alkylester)-1-yil-

propOiyPy Poenex3-CRIMHRdRGA Eathd K0 - 2R84y B-6rsBamoYlo-hydroxy-3-
ropox ,3-(CIs-alkprarbamoyI)propoggi _
[(Q@E‘ z%o%ﬁm Fam&EiPropoxy: a5VSEIREC Y g ROMS- N RS Tgroxy-3-[(2-

hy@ri{azesidinadirearbaxidicanist,1-y1}-2- hydraryRyaRmathydroxy-pyrrolidine)-1-yl}-
(azetidine-3-carboxylic acid C1.s-alkylester)-1-yi]-2- hydroxypropox

3- ne AC| POXY,
Df%hwro Y {Wﬂ’oﬁa‘?{f B XY RECRTNY. - A PS> Riperazin-T-yl-propoxy,
2-thyeslony-SUPyTralidiRg!Brrockaxvie e labexglkylesten-Aydldifpeoy (2- hydroxy-

2-&yd_rox -3- [ﬁ)p H{')%]ldl ne-2-carboxylic ac%)(—g%gl}-prppoxy, 34 a0
ety RS AT b HAIRRE Y car RN O sE MO ROl krarpRosy,  NRCRS,
-N H«i}hmrsn%,xy,-%!:gctémwﬁf{(@Spmyipﬁ(ml@jmﬁ}%ﬂﬁ?%wgﬁsazﬁ?;_, -OCH,-

-hydroxy-3- ydroxy-pyrralidine)-1-yl]-propoxy, 2:hydroxy-3-pyrrolidin-
(C%%)FJM%@’ _hydm@@e{ﬁ@%g GHabGR R, “CHa (CHa)NHCOR™,
(GRS EHDBHAICINHTON DipeBTRMBHIQRIMCOR,  -OCH-CH(OH)-CH,-
N KQX 3%3(? - pxy-ethyl)-piperazin-1-yi]-propoxy, or

%9% oxé—rs‘- [tn-4-yl-propoxy, and wherein m, R3' and R32 are as

defined in 15 claim 1. 16. A cornopund according to any one of claims 1

0 12, wherein R3 represents hydroxy, hydroxy-C2.5-alkoxy,

3k ,
R PSR- LVRIOREEL BBk STy ondr S ZoRIPPY 2-hydroxyethy, 2-
hyagbxsir?wa_rwz@mw'@méy, -@%aﬂé%;_a)mg\mgﬁ%lzﬂ@;@um&hyt, 3-
hyé@i&g@ﬁﬂfgg &%&%@g@éa@%&m@f {2 dlkytamino)ethyl, 2-(di-(Cs.
s-alkilyddnires hstoylazetitioyihatiox - Z-ethakylchasshameinr apedybsxyethyl, or 2-

(Cl.s-alkyicarb )propoxy, 3-(2-hydroxyethylcarbamoyl)propoxy,
(Cié'éﬁﬁsgﬁ&ﬁ@g@%-NR?R%, 3-[(azetidine-3-carboxylic
acid)-1-yl]-2-hydroxypropoxy, 2-

R* represents hydrogen, methyl, or ethyt;

R® represents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxyethyl,
2-methoxyethyl, methylamino, ethylamino, propylamino, isopropylamino,
n-butylamine, or dimethylaming;

R* represents hydroxymethy!, hydroxyethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyi;

k represents the integer 1, 2, or 3;
m representis the integer 1 or 2;
nrepresents 0, 1, or 2;
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hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-yl]-propoxy, or
2-hydroxy-3-[(pyrrolidine 25 2-carboxylic acid)-1-yl}-propoxy, wherein R31
WO KR hydrogen, methyl, 2- hydroxyethyl, PCTAB2006/050845

2-hydroxy-I-hydroxymethyl-ethyl, 2-ami@@ethyl, or 2-carboxyethyl, R32
represents hydrogen, and wherein m is as defined in claim 1. 17. A
compound according to any one of claims 1 to 12, wherein R3 represents

R'3@prderC i ud b Rk BaibgHOH)-CH2-NHSO2R 33,
-OCH2-(CH2)m NHSO2R33, -OCH2-CH(OH)-CH2-NHSO2R33,
-CH2-(CH2)k-NHCOR34, -(CH2)nCH(OH)-CH2-NHCOR34,

R>REH24E DeiiVHEIQRRA, or -OCH2-OH(OH)-CH2- NHCOR34 and

awherein k, m, n RjB afg% R34 are as defined in claim 1. WO 2006/100631
R p"éﬁf/?éﬁab%m%%’ S yi’8. A comopund according to any one of claims

or Rfosht wherginiieh nchRecaemreselt Gethy| poiStogethisefedming; and
carbocyclic 3-, or 4-membered ring. 5 19. A comopund according to any
one of claims 1 to 18, wherein R7 represents methyl, ethyl, propy! or

Risopiorder Angemgpund aesiorgingginglainn-begtettedsispropyé ghotiporomethyl,
consisting of: .

hy -’@L’SME}E%%L&5-@%%9%91%%%}1)-1-@%ﬁ%‘?ﬁﬁnethWﬁf@,’gf’/‘ﬂetrah%df’oqxﬂ?arbmy}’

arhiezr{gionghhedoy bpreipely:1-aog)aminocarbonyl, aminc, mono- or di-{Cy.5-
3-&4-&2‘_-h droxy-ethoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimethyl-4,5,6,7-

al¥haMIafs-benzo[c]thiophen-1-yi)-propan-1-one,
3-[3-chloro-4-((S)-2,3-dihydroxy-propoxy)-5-methoxy-phenyl]-1-(3,5,5

trimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-propan-1-on -
A oG Blop P SR PR L (DB e ek, gnixures of
erieiabydre benzb[chbiophesriaidspraestidrermers, mixtures of diastereomers,
.3-[4-((S)-2,3-dihydroxy-propoxy)-3.5-dimethyl-phenyl]-1-(3,5,5-trimethyl-
PR A BESR O E E ba CLoatae e 2ce el "as well as
sAtHadR pedinsirpigpropd sy)eB, Salimetnytipheny M (BB BaiTacthyins.

20 4,5,6,7-tetrahydro-benzo[c]thiophen- 1-yl)-propan-1-one,
3-[4-(2-hydroxy-3-methoxy-propoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimeth
2.yk s ddedrabydraihg neafiei op venelej) -Arogeiedentie,

\‘ﬁ“' .
/ ) or ]/”’)
.y N |

R® represents hydrogen, hydroxy-Cr.s-alky!, 2,3-dihydroxypropy!, di-(hydroxy-Ci.s-
alkyl)-Ci.s-alkyl, -CHx-{CH2)-NR¥'R*, (azetidine-3-carboxylic acid)-1-yl-methyl,
(azetidine-3-carboxylic acid Cis-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic
acid)-1-yll-ethyl, 2-[(azetidine-3-carboxylic acid Cs.s-alkylester)-1-yll-ethyl, 3-
[(azetidine-3-carboxylic acid)-1-yl]-propyl, 3-{(azetidine-3-carboxylic acid Cis-
alkylester)-1-yll-propyl, (pyrrolidine-3-carboxylic acid)-1-yl-methyl, (pyrrolidine-3-
carboxylic acid Cis-alkylester)-1-yl-methyl, (pyrrolidine-2-carboxylic acid)-1-yi-
methy!, (pyrrolidine-2-carboxylic acid Cis-alkylester)-1-yl-methyl, 2-[(pyrrolidine-3-
carboxylic acid)-1-yl}-ethyt, 2-[{pyrrolidine-3-carboxylic acid Gi.s-alkylester)-1-yl}-
ethyl, 2-[{pyrrolidine-2-carboxylic acid)-1-ylj-ethyl, 2-[(pyrrolidine-2-carboxylic acid
Ci.s-alkylester)-1-yll-ethyl,  3-[(pyrrofidine-3-carboxylic  acid)-1-yll-propyi,  3-
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3-[4-(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimethyl-
worabbbdglyahydro-benzol[c]thiophen-1-yi)-propan-1-one, 25 peyimio06/650845

3-[4-(2-hydroxy-3-methylamino-propoxi;?-?,,5-dimethyl-phenyl]-1-(3,5,5

trimethyl-4,5,6,7-tetrahydro-benzo[c]th &en-l-yl)-propan-l-one,

3-{4-[2-hydroxy-3-(2-hydroxy-ethylamino)-propoxy]-3,5-di

meth;

-phenyl}-1- , -
(R SRR Ao 9teri o GorANRREHEH AR epan. Siyrroiine-2-
cag%madwwaw-w%awmxwwwmwwwﬂwr@r@rm%lk%aéster)-f -yi}-
ProRfetrGHHSH IR QBB  FnetiiiO N tetrahl drsanRonlcRRRIB L 2-acetyl,
1 -M){Zgﬁﬁigﬂx&-@?@nﬁd%&?—)&%@ﬂi&ﬁ%ﬁﬁny{%@amoxypyrroiidiﬂyi))—z-acety!, 1-(1-
no)-2-hydroxy-pro -3,5-dimethyl-phenyl}-1- - \
(ST AR By REAPRg o L A BRSPS ooy, 1-(1-
(3?@4%&??3@%3&@9'%1@8@@5{?50&@92@H(OE—;)ESCéjig-NFﬁaf{%aﬁ, h dioxy, Cis
-{4-[3-(2-amino-ethylamino)-2- oxy-propoxy]-3,5-dimethyi-phenyl}-1-
aﬂf@?ﬁ,’&%%@t%]ﬁ%%’ﬁtfet ﬁ%%‘g‘ éﬁi%%ﬁ’[%yop EﬁhﬂFﬁ-’ﬂr’ w@i&g‘i@ps-aikoxy,
1-%h@e{@iﬁ-gi@W—I[Qms@a:@ﬁ:&mrm?mré;&;ﬁyz-teez.}:anyg(l;ge-{a)mwam-n%, 5.
enzo[c]thiophen-I-yl)-propyl]-phenoxy}-2-hydroxy-propylamino)-propionic
PRI O B RN S50 PSSPl BP0 T S ERG: 24
aflgeppﬁde}@gpheﬂilﬁﬂhl@fwyu-W%@Mwﬂﬁ%ﬁ%@m@iW%ny, 3-
boxylic Aci i .
DRI QRS s ATy ORI By IRERRRY: (3, &t (2-nydroxy-
ethﬂ:@?ﬁrﬁzﬁﬁYylﬁtﬁ&byydig;g?miiﬂihmgh&Fyiati;tiéfjb,p@flr:ﬁfpﬂhglfﬂ:%i%y-l»propcxy,
2- ﬁilxglgféé%%&%’ﬁﬁé?ﬁgﬁdig?ﬁb%bgﬁglngjlézengmg ?ca%axyhc acid Gy
az@[@tﬁrﬁ%@g@;ﬂwpﬁyépzqgwsrbﬁ@ﬂs&oaﬁc@:?@%my-ph@f&&}»—iﬁéﬂ&oxy, 2-
trimethyi- ,{-tetrahydro-benzo[cjthiophen-1-yl)-propan-1-one, -
O RSB ey By e L R RSB LR SRl Gy Py rrolicine-2-
ca;ﬁpomgb@] -éeiuﬁ)emgliyem?xwl}ﬂE(ﬁyﬁr5Hﬁim%&&ﬂﬁeﬁaw&%@ﬁ?ﬁﬁér)—1 -y}
iophen- 1:y|)-propan-1-one, .. .. -
o o2 2 A R RSy psyn- A B Rgocine)-T-y-
ethoxy, 3-[{azetidine-3-carboxylic acid)-1-yll-propoxy, 3-[{azetidine-3-carboxylic acid
Crs-alkylester)-1-yi}-propoxy,  3-[{{pyrrolidine-3-carboxylic acid)-1-yi]-propoxy, 3-
[(pyrrolidine-3-carboxylic  acid  Cys-alkylester)-1-yi}-propoxy,  3-[{pyrrolidine-2-
carboxylic acid)-1-yl]-propoxy, 3-[{pyrrolidine-2-carboxylic acid Cy.s-alkylester)-1-yi}-
propoxy, 3-[(2-hydroxy-pyrrolidine)-1-yil-propoxy, 3-[(3-hydroxy-pyrrolidine)-1-yi}-
propoxy, 2-amino-3-hydroxy-2-hydroxymethyl-propoxy, -O-CHz-CONR*'R® 1-(1-
(3-carboxy-azetidinyl))-1-oxo-2-ethoxy, 1-{1-(pyrrolidine-2-carboxylic acid)-1-yl)-1-
oxo-2-ethoxy, 1-(1-{pyrrolidine-3-carboxylic acid)-1-yl}-1-oxo-2-ethoxy, 3-
carbamoyl-propoxy, 3-(Ci.s-alkylcarbamoylypropoxy, 3-{2-
hydroxyethylcarbamoyijpropoxy, -OCHz-CH(OH)-CHz-NR*'R®,  3-[{azetidine-3-
carboxylic  acid)-1-yll-2-hydroxypropoxy, 3-[{azefidine-3-carboxylic acid GCis-
alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-[{pyrrolidine-3-carboxylic  acid)-1-
yl}-propoxy,  2-hydroxy-3-[(pyrrolidine-3-carboxylic  acid  Cy.s-alkylester)-1-yl}-
propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yli-propoxy, 2-hydroxy-3-
[(pyrrolidine-2-carboxylic  acid  Cys-alkylester)-1-yl}-propoxy,  2-hydroxy-3-[(2-
hydroxy-pyrroliding}-1-yl}-propoxy, 2-hydroxy-3-[{3-hydroxy-pyrroliding)-1-yl}-



phenyl}-l-(3,5,5-trimethyl-4,5,6,7-tetrahydro-bénzo[c]thiophen-l-yl)-propa
n-1-one, 3-(3-{2-ch to ro-6-methoxy-4-[3-o0x0-3-(3,5, 5-tri

WOrHE#993H 6,7-tetrahydro 20 PCT/IB2006/050845
benzo[c]thiophen-1-yl)-propyl]-phenoxy¥&2-hydroxy-propylamino)-propionic
acid,

1-(3-{2-chloro-6-methoxy-4-[3-0x0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-
priysaiap|cRhigehery13ypypromyit-ihenorop oy deo Ry dronyB-presidiner3-gapropoxy,

boxyli , -1-(3-ethyl-5,5-di
2R D8 SO IBRERPE 3. (0. 23 Yerony-5-{4-(2 hydroy-
etﬁwgﬂbﬁ%grgmhw}:ﬁﬁf{wl)-p@nqmﬂgﬁw&morpho_lin—4—yt-5m'p0xk(,, NBY'R®,
Hoselyl-9,9:d1 -4, -fe ro:benz | -1-y)232(4533
N R arv e ISt , -oom:

5 (CH{R:ethbSREMethyotH6.CrDaydia B S BIRTdphen-CHM-EG HRNHCOR™,

roxy-ethoxy)-3,5-di i-phenyl]- n-1-
(R T e B e -3 S IOH) O
NHgDeRS-piepoxy)-3,5-dimethyi-phenyl]-propan-1-one,
-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydrp-benzol[cjthigphen-1-yl)-3-[4-(3-
R%y(ﬂ?&?gﬁﬂﬁoj%%%ﬁﬂneﬁ?ﬁwlﬁeriyﬁ)é?rogé?ﬂbé e%ﬁ%? %ggﬁ%ggéixyethyl, 2-
hyBﬁé?WBJ?@%@ﬁ@géﬁyl-&@hy!, 2~C1-5~a!kr?xlyeﬁhyi,l S-hydrolxypfopyL 3-Cis
3-[4-((S)-2,3-dihydroxy-propaxy)-3,5-dimethyl-phenyl]-1-(3-ethyl-5,5- .
10 alpheRRY S &MU N0 ba ot ORI op i Ghe 2Ry aminojetny!,
g oo et bempal R e Ly oropareone. 5 o 210
imethyi- , 7-tetrahydro-benzo[c}thiophen-1-yi)-propan-l-one,
a‘ﬁy@égﬁw&ggaffnethylﬁ,S,6,7-tetrahydr(F))-benzo)[/c]tﬁithen-l-yi)-B-[4-(2-
arftyditeeei?-methony RTOpRRY kbR e dspdeiydcioprt-one,
3-[4-(2-dimethylami no-ethoxy)-3,5-dimethyl-phenyl]-1-(3-ethyl-5,5-di
methyl- 4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-propan-1-one,

15 3. N[Bhrelioreibdcb oy adidin inyl-ethRxypheiny B ré o etmyb SCCHDOHGH -
10 4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-propan-l-one,
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1 -yl)-3-[4-(2-

4 hydesnapsaiss progtdingnie piejraxy 8 B-divetbiyl-phenyBgeoigaiG O -G NH-.

5. A comopund according 1o claim 1, wherein A represents

R -
-
~

[N

_—N 0

6. A compound according to any one of claims 1 to 5, wherein R’ and B* represent

20

hydrogen and R represents a methyl group.

25 7. A comopund according to any one of claims 1 to 5, wherein R' represents
hydrogen, R? and R* represent a methyl group, and R* is in the ortho-position with
respect to R°.
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1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzol[c}thiophen-1-yl)-3-{4-[2-

Wd1m{é;ig(yﬂ-(;%-i(2-hydroxy-ethylamino)-propoxy]-:%,5-dimethyl-phe il v
-one, 15 1-(3-ethyl-5,5-dimethyl-4,5; B&&Q&%%%MS

6,7-tetrahydro-benzo[c]thiophen-l-yi)-ﬁ-:{vﬁ-[Z
hydroxy-3-(2-hydroxy-1-hydroxymethyl-ethylamino)-propoxy]-3,5-dimethyl-
phenyB}- propan-l-one,

8. 3AACRINB PN FORRIBINEN M I NG BR B -HEBBRy 1L 318 - GimwisigimeRy rapresents

hydrogen, R® represents a methy! grou . and R* represents an ethy! gr in
e b e B b A b ReerlS 0 iy group in the
orfeo-pesition with respect to R”.

3-{4-[3-(2-amino-ethylamino)-2-hydroxy-propoxy]-3,5-dimethyl-phenyl}-1-(

3
9. efhAETBHACHRACYSI6T - 1ErBRYIRNB R SRS phe- By yibRIgin-Fonpresents
hy@hisoth[3H3-@ihdsaRid i eHBt S ol s ety dee-henzalcbiopheRaliMme ortho-

3- oxo-propyl]-2,6-dimeghyl-phenoxy}-2-hydroxy-propylamino)-propionic
posdiipn with fespect to R™.

3-[4-(2-amino-ethoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimethyl-4,5,6,7- 25
tetrahydro-benzo[c]thiophen-1-yl)-propan-Il-one, _ .
103_[A- (GORRIRGDE RS SLBRI IR -8 e By O hERMSL- (3 B 5Brimbeiain, 536, and R

repredEeree7 s iBRRaRe ki ransRs 1-one,
%—[4-(3-;{%nté;)-%?opoxy)-&chIoro-5-methoxy-phenyl]-l-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzo[c]thiophen-I-yi)-propan-1-one, 30

13- [A-coapmme ey dinethyl-ohe ] diBnethy ke, 5 0imeith 4 rdpresents

- tetrahydrg-benzo[c)thiophen-I -yl)-propan-l-one,
hyglfagenefyIERRIRS o Ry DS B SIHID ML -(Sraaspris aliprfy fluoro both

in 4o GriHe Rl A-RanzelsibigRhesk 1-yl)-propan-1-one, WO 2006/100631
PC /IB2006/050845 181

1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yI)-3-[4-(2-
12S0DTEIMGHIRG-atRding SrlimstiPhardihipkePRiol PNRherein R' represents a

1-(3-ethyl-5,5-dimethyl-4,5 @,7-tetrahydro-benzo[c}th|ophen-1-yl)-3-{4-[2-(
m?th%}’o%%ﬁﬁ%ﬁmﬁlgi%xﬁ%ﬁ%s@ﬁ&W%ﬁ’e’hyl}-propan-l-one, 5

1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|cjthiophen-1-yl)-3-{4-[2-(2

15y BrGRIPRHRAGRGRAUEIGE i AR RO R B SHAIBS HitReliRy WREFSIN-fopgpresents
hyRHeoReC 3411 (2-20-dihydroxypropyl,  di-(hydroxy-Cys-alkyl)-Ci.s-alkyl, -CHe-
(Cn ﬁ}%@%g@-%I;gé&%%%&%tggwcheggilg)ﬁ(i-frtrl;gtIASw?- {azetidine-3-carboxylic
acid  Cis-alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic acid)-1-ylj-ethyl, 2-
[(azetidine-3-carboxylic acid Cy.s-alkylester)-1-yll-ethyl, 3-[(azetidine-3-carboxylic
acid}-1-yll-propyl, 3-[(azetidine-3-carboxylic acid  Ci.s-alkylester)-1-yl-propyt,
(pyrrolidine-3-carboxylic  acid)-1-yl-methyl, (pyrrolidine-3-carboxyiic ascid Cis
alkylester)-1-yl-methyl, {pyrrolidine-2-carboxylic acid)-1-yl-methyl, (pyrrolidine-2-
carboxylic acid Cis-alkylester)-1-yl-methyl, 2-{(pyrrolidine-3-carboxylic acid)-1-yl}-
ethyl, 2-[(pyrrolidine-3-carboxylic acid Cis-alkylester)-1-ylj-ethyl, 2-[(pyrrolidine-2-
carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yl}-
ethyl, 3-[{pyrrolidine-3-carboxylic acid)-1-ylj-propyl, 3-{{pyrrolidine-3-carboxylic acid
Cis-alkylester)-1-yl}-propyl,  3-[(pyrrolidine-2-carboxylic  acid)-1-yl}-propyl, 3-
[{pyrrolidine-2-carboxylic acid Ci.s-alkylester)-1-yll-propyl, -CHz-(CHz)n-CONRY' R,
-CO-NHR™, 1-(1-(3-carboxy-azetidinyl})-2-acetyl, 1-{1-(2-carboxy-pyrrolidiny})}-2-
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dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-propan-1-one,
3-[4-(3-amino-propoxy)-3,5-dimethyl-phenyl]-1-(3-ethyl-5,5-dimethyl-4,5,6,

WO A8 {PSFY dro-benzo[c]thiophen-1-yl)-propan-1-one, PCT/IB2006/050845
3-[4-(3-ethylamino-propoxy)-3,5-dimethyigphenyl]-1-(3-ethyl-5,5-dimethyl-
4,5,6,7-tetrahydro-benzo[c]thlop hen- 1-yl)-propan-1-one,
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-3-[4-(3-

amropwm@wmwbﬁs&mmyammu propaﬂ—ﬁe(&cérﬁoxy-azetidényl)) -3-

PR f?gihyéﬁi %’%’Fgﬁ%ﬁ?yﬁzifif(}tra 1%&,%68“20 “%‘Ki (s éﬁgy{;‘)l)}rro(lzdmys)) 3-
prorideybb 5@@)‘%%&@5)60&-@@%7@?8 bendofefitaiephen-a;yR3-EhBRP are as

d Wﬁ)@-ii—ﬂ%r10xymethyl-ethylamino)—propoxy]-3,5-dimethyl-phenyl}-prop
an-l-one and 20 3 {4 [3-(2-amino-ethylamino)-propoxy]-3,5-dimethyl-

h
T, SERRIOR BeRDY AToRh IR LiGpdR1Rreig, R ropreserts
hmmfémrd'medﬁmﬂokwe@w frdmh?d@m@caaﬂ@ﬂb@pg alkyl, -CHQ-

JOTEx e e e T

acicptiupidethy!,  3-[{azetidine-3- carboxy :c ac;ci) 1 -vil-propyl,  (pyrrolidine-3-

4-[5-(5, 5,6,7-t tra hen 1-
e IR R S e W T
pg(isrommammldert&ﬁ(yhc aczd) -1-yi}- ethyi 2- [(pyrrofsd:ne -2-carboxylic  acid)-1-vli}-
e&fglgl az% [ﬁgg‘l?/ met ﬁ%;?i tetrah ﬁfé?éd&?"’p@?{‘py#& él heﬂﬂarboxy lic
3“‘%’3‘?—‘3%@)‘1}’ p*WNmﬁ§7af0W DVQQHE)W@W@%M R*  wherein R
methyl-4-[3-0x0-3-(3,5,5-ti yl-4.5.6
reﬁ’éﬁ%f?ﬁhfyﬁﬁ%ﬂ- S B R PR g DXy et o
2-amiteiditg, RT6ARN ROTHRN6 1850848nd 82are as defined in claim 1.
N-(3-{2-ethyl-6-methyl-4-[3-0x0-3-(3, 5,5-trimethyl-4,5,6,7-tetrahydro-

benzo[c]thiophen-1-yi)-propyl]-phenoxy}-2-hydroxy-propyl)-2-hydroxy- acet
mnﬂde;)rﬂs@:n{ﬁcémcordmg to any one of claims 1 to 12, wherein R® represents

J%)?y,m 8ng E’g 5-a kc>(<3 > trﬂ olrc%( 15~ail<(§}{)a&¥%[8!koxy, 1-glyceryl, 2-
glyceryl, 2-hydroxy-3-methoxy-propoxy, -OCH:-(CHa)n-NR¥'R%, 2-pyrrofidin-1-yi-
ethoxy, 3-pyrrolidin-1-yl-propoxy, 2-piperazin-1-yl-ethoxy, 2-{4-(Cq.s-alkyl}-piperazin-
1-yll-ethoxy, 2-14-(2-hydroxy-ethyl}-piperazin-1-ylj-ethoxy, 3-piperazin-1-yl-propoxy,
3-[4-{C+s-alkyl)-piperazin-1-yil-propoxy, 3-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-
propoxy, 2-morpholin-4-yl-ethoxy, 3-morphoiin-4-yl-propoxy, 2-{(azelidine-3-
carboxylic acid)-1-yll-ethoxy, 2-[(azetidine-3-carboxvlic acid Cs.s-alkylester)-1-yi}-
ethoxy, 2-[(pyrrolidine-3-carboxylic acid)-1-yil-ethoxy, 2-{(pyrrolidine-3-carboxylic
acid Cq.s-alkylesten-1-yi]-ethoxy, 2-[(pyrrolidine-2-carboxylic acid)-1-ylj-ethoxy, 2-
[(pyrrolidine-Z2-carboxylic  acid  Gy.s-alkylester)-1-yi}-ethoxy, 2-[{2-hydroxy-
pyrrolidine}-1-yll-ethoxy,  2-[{3-hydroxy-pyrrolidine)-1-yll-ethoxy,  3-[(azefidine-5-
carboxylic acid)-1-yll-propoxy, 3-[{azetidine-3-carboxyiic acid Cq.s-alkylester}-1-yi}-
propoxy, 3-[{pyrrolidine-3-carboxylic acid)-1-yl]-propoxy, 3-[(pyrrolidine-3-carboxylic
acid Css-alkylester)-1-yll-propoxy, 3-[{pyrrolidine-2-carboxylic acid)-1-vil-propoxy,
3-[(pyrrolidine-2-carboxylic  acid Cis-alkylester)-1-yi}-propoxy,  3-[(2-hydroxy-
pyrrolidine)-1-yil-propoxy,  3-[(3-hydroxy-pyrrolidine)-1-vi}-propoxy,  2-amino-3-
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benzo[c]thiophen-1-yi)-propyl]-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acet

woSBidg aeeN-(3-{2-ethyl-6-methyl-4-[5-(3,5,5-trimethyl-4,5,6,7-
benzolc]thiophen-1-yl)-[1,2,4)oxadiazol- 37yl] phenoxy}-2- hyd%%?%@é%{ 50845

2-hydroxy- acetamide;
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-3-[4-(2-
yg}/drOXéethoxy) -2-methoxy-phenyl]-propan-1-one; 10

TAXY S RS BRSRE X Bthy - 5-nfetyia ke 1B ethyl-5 & (1-(3-carboxy-

ro-b el hiopkensl PRGN 1-on .
Br[ﬁﬁ?? yﬁlﬁg/%qoi?{[?r@égoxy) eﬂg%@t yl- phenyﬁyél:) (3- eth&l 5,5- C%?TI%) h Iyl) 1-ox0-2

ethaxy, 7-AH P ERHEINR RBRIGIOHC -y Boidpait Jopse-2-ethoxy, 4 carbamoyl-

adé4 r &WB he 1 Aimeiby
prlg 4x§526 7 tet(ﬁig;%{ro gjgﬁjga[z:’e])thloph%er%( -yI %ﬁl(d)%g&gd ?69%@1?? yhpropoxy,

%f?mm i NHetRylamino-etRokGrph ]&%ﬂéqmwhg 5-dimet@gid)-1-yll-2-

hyliR dro-bg bisRbeRrybrpiRPan-laepe; -yl}-2-
yﬁ-(&%ﬁ%ﬁthyl 5, é[ %ﬁﬁn?gth 1-4,5,6,7- tetgahydro benzo[c]t(ﬁjﬁo5 ﬁé}%}i‘eﬁ?-r Fiyiz

RYSrOXRHPRRYAY-2 @&W@mﬁd@ﬁ@ﬁ%%?mﬁ{m@su ﬁ@l%mﬂkm@pexy, 2-

hy¥rof 3ty BitEeindrbScdineiay @@::%ﬁ(#@é@@b’)d@y}ﬂ%ém}'%%droxy-i%—
en- 1-yl)-3-oxo- propyIJ -6-methyl-phenoxy}-eth ethanésulfonamide;

(Fg{ﬁgﬁé rermahoyyiic acid)-1 ylo J-propoxy, 2—hydr0xy -3-{(pyrrolidine-2-carboxylic

did-{2-ethyd-4t stéﬁljw ; -4,5 )
a benzoe[?ty%lopkr?;n ie ?? o&%{ roggll\] 6- rﬁ?m%% 2 tdfoxy pyrrolidine)-1-yi}-

PIREEY2, 8-BHIFR 3 %%W’@%rfﬁéﬂiﬁ)ﬁh 5; sm@pmwr zz@roxy 3-pyrrolidin-
h | ]
8 e e s
Pipg ibﬁrﬁ&p’?f@ﬁ%yi)%%%ﬂﬁﬁy sﬂxwﬁsmﬁl{w@ﬁfﬁz}m -1-yil-propoxy, or
2- @E}:ﬁ;ﬁ%ﬁp%ﬁ%ﬁ%@ﬁk@@ﬁd%%@m% RAUBGEYEE, Se as defined in

¢ EI?)'é"r’ﬂo[c]th|ophen 1-yl)-3-oxo0-propylJ-6-methoxy-phenoxy}-ethyl)-
methanesulfonamlde

- 2-{4- -(3-ethyl-5,5-dimethyl-4,5,6, 7-tetrahydro-benzolc]thiophen-1-yi)- '
o 8é Wi ;r/ﬁ? SGIRE0 IR FONy PREY- ﬁf@{ﬁ‘aﬁnésmfo}-lp’an\(y@@-rem Rayrepresents

hydroxy, hydroxy-Cz.s-alkoxy, di-(hydroxy-Ci.s-alkyl)-Cy.s-alkoxy, 1-glyceryl, 2-
glyceryl, 2-hydroxy-3-methoxy-propoxy, -OCHa-{CHojn-NR*'R® 2-[(azetidine-3-
carboxylic acid)-1-yll-ethoxy, 3-[{azetidine-3-carboxylic acid)-1-yi]-propoxy, -O-CHz-
CONR®R®, 1-(1-(3-carboxy-azetidinyl))-1-oxo-2-ethoxy, 3-carbamoyi-propoxy, 3-
(G1s-alkylcarbamoyl)propoxy, 3-(2-hydroxyethyicarbamoyl)propoxy, ~OCHoz-
CH(OH)-CH2-NR*'R*®, 3-[(azetidine-3-carboxylic acid)-1-yl]-2-hydroxypropoxy, 2-
hydroxy-3-{(pyrrolidine-3-carboxylic acid}-1-yi}-propoxy, or 2-hydroxy-3-{(pyrrolidine-
2-carboxylic acid)-1-yl}-propoxy, wherein B* represents hydrogen, methyl, 2-
hydroxyethyl, 2-hydroxy-1-hydroxymethyl-ethyl, 2-aminoethyl, or 2-carboxyethyl,
R* represents hydrogen, and wherein m is as defined in claim 1.

17. A compound according to any one of ciaims 1 to 12, wherein R® represents
-CHa-(CH2)i-NHSO.R*, ~(CH2),CH(OH)-CHo-NHSO.R™®, ~-OCH-{CH)m-
NHSOR®, -OCH2-CH(OH)-CHa-NHSO,R®, ~CHap-(CHa)-NHCOR®,
~{CH2)sCH(OR)-CHz-NHCOR>, -OCH~{CHa)m-NHCOR®, or -OCHz-CH(OH)-CH.-
NHCOR>* and wherein k, m, n, R® and R* are as defined in claim 1.
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WO 2006/100631 PCT/IB2006/050845 183
N-(2-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzol[c]thiophen-1- 310)50845

WOMEMIhyI]-2,6-dimethyl-phenoxy}-ethyl)-2-hyd roxy-acetahfidigB2006/

N-(2-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6, #-I&rahydro-benzo[c]thiophen-1-yl)-

3 oxo-propyl]-2,6-dimethyl-phe noxy}-ethyl)-3-hydroxy-propionamide; 5

N-(2-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophe

n 1-y9-3-oxo-propyl]-6-methyl-phenoxy}- ethyl) -2-hydroxy-acetamide;

iethyl-4-[3- eth I-5,5- dlmeth 6,7-t trah 5 &

18b é?(mﬂ e ﬁ 8 p%B’yl?Bﬁe %%‘éﬁ?w %y rOng/’%%rg‘I‘gm% and R
rerNe@: Rehigi A HiRiéthetpks, B dizmesby HcS36, Detraizydbed ring.

benzo[c]thiophen-1-yi)-3-o0xo-propyl]-6-methyl-phenoxy}-ethyl)-2-hydroxy-

acetamide; N-(2-{2-chloro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
19bemfnin}ttmmeam¢ﬁagam propylh6-oietiaipphetyg; etthdydrhRlrorpresents

m%h(yf %['3’ (?@R}]’l %résaf?ﬁ%?ﬁyl 4,5,6,7-tetrahydro-benzo|c]thiophen-I-yl)-3

- OX0-propyf]-3- methoxy p henoxy}-ethyl)-2-hyd roxy-acetamide;
(2-{4- dlmet l4 /-tetr dro enzo h|o
20 TR At R ATy s T A A B
N-(2 SQ(HMFU@-@@mmﬁW%eﬁWH AH, Seatiateityo-bEna i dptiappdro-

n- 2 .
bef%ﬁﬁ@%&ﬁ?ﬂ?éﬁ/f]w:ﬂ{gwfaF\%R%Xy}-ethyl)-z-methylamino-acetamide;
N- (232442 heRx(§-ethybd) Birbtnytid bt rtelrd hiR] BoSsemelClhibihe, 7-

teﬁ%%@%@ﬂ?&éﬁ@%‘?ﬂﬂ:bfﬁé‘ﬁ%oﬁ?-ne_tky%?’-methylamino-propionamide
; N-@-f2-chioro-4-{S{2eahyihydramnetngoky)Grmetahydphenyl)-1-(3,5,5-
R e R RSB B R B e e -2 methy
N-(2 M%é@W@ Wmﬁyﬁfﬁﬁiﬁmthybwéwﬁén@ﬁ:ﬁhﬁnp‘mhﬂﬁﬁﬁ 7-
teéﬁévéeﬁrﬁgi#wﬁ* SR B Reryi-1-2-6twi 5 8.cimethy!
3-[4-{(S)-2 3—dlhydroxy prcpoxy) -3,5-dimethyl-phenvl]-1-(3,5,5-trimethyl-
4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-propan-1-one,
3-{4-((R)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(3,5,5-trimethyi-
4,5,6,7-tetrahydro-benzofclthiophen-1-yi}-propan-1-one,
3-[4-(2-hydroxy-3-methoxy-propoxy}-3,5-dimethyl-phenyl}-1-(3,5,5-trimethyl-
4.5 8,7-tetrahydro-benzojcjthiophen-1-yi}-propan-1-one,
3-[4-(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyi}-1-(3,5,5-trimethyl-
4,5,6,7-tetrahydro-benzofcithiophen-1-yl}-propan-1-one,
3-[4-(2-hydroxy-3-methylamino-propoxy)-3,5-dimethyl-phenyl}-1-(3,5,5-
trimethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yl)-propan-1-one,
3-{4-[2-hydroxy-3-(2-hydroxy-ethylamino}-propoxy}-3,5-dimethyl-phenyl}-1-
(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzoiclthiophen-1-yl}-propan-1-cne,
3-{4-[2-hydroxy-3-(2-hydroxy-1 -hydroxymethyl-ethyiamino)~propoxy}—3,5—
dimethyl-phenyl}-1-(3,5,5-trimethyl-4,5,8,7-tetrahydro-benzo{clthiophen-1-yl)-
propan-i-one,
3-{4-[3-(3-ethoxy-propylamino)-2-hydroxy-propexy]-3,5-dimethyi-phenyl}-1-
(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzofcjthiophen-i-yl}-propan-1-one,
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4,5,6,7-tetrahydro-benzo[c]thiophen-1-yi)-propan-1-one; 30 :
wo ekl 3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiepheRvheyiknsas

3- oxo-propyl]-2, 6-dimethyl-phe noxy}-%rgpyl)-methanesu Ifo namide;

N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,71- rahydro-benzolc]thiophen-1-yl)-

3- oxo-propyl]-2,6-dimethyl-phenoxy}-propyl)-2-hydroxy-acetamide; WO

2006/100631 PCTIIB2006/050845 184 _

(3 T R EOe B Y e A ety
(3%, BotarnethyR42se0metihrire syl phare thyapogacetankide;

N-(3- 2-§:t I-4-{3-é3-e}k2/%-5,5-dimethgl-4,5_, 6,7-tetrahydro-benzolc]th i

ophe -(3-{2,6-dimethyl-4-{3-ox0-3-(3,5,5-trimethyi-4,5,6,7-1etrahydro-
baiz@[@tmcpﬁmpw}y&mgww]=pzen@xy}?2£@@gao&m@ﬁ@§ha§mﬂadﬁﬁ®icr:] acid,

-(3-{2- -4-[3-(3- -5 5- - - - t
N TSy 13050 B S S iy B8 0 tatramydio- P

behatiSthispberpytyf-pretiyl]-phenoxy)-propviiomsibianetaneiamigs boxylic
N-(3-{2,6-diethyl-4-[3-(3-ethyl-5,5-di methy-4, 5,6,7-tetrahydro-
aGbctijnzo[c]thiophen-1-y|)-3-oxo-propyl]-phenoxy}-propyl)-z-hydroxy-acetami
de; IN-(3-Chiohtono((RBA(3-ekhyliboxyd pragibyl 5 Bettielpmibre1Q-(3,5,5-
e s S B SRS - e gy hvero
3-[4-BrAvEroydrorp o BaRetBBydihethyi-bitara -5 ireinird 546576, 7-
R R Rt
5,6, 73:¢4raByaiririepdejclitigphepdxy)-8-eipdb5-methoxy-phenyl]-1-(3,5,5-
2 G R R o B et S GRB A hen- 1-y)-3
- oxoGpBRYilstanbiRonycpbepnax2-nielui2 hygunyanetapideiyiamino)-
PR THRAE o3 S A EN S e OB IEGRE sghiophen-
i ng%_}][43(6p&nﬂm}ﬂehydroxy-propoxy)-3-et_hy|-5-methyl-phenyI]-l-(3-ethyI-5,5
e e R R
prngkoip(0 iy i-2itadimgta Bl etahity b saxpipiomybh@ethaneptopan- 1 -one,
lfonagl(g-%-z-chtoroas-methoxy-dl-[3—oxo—3~{3,5,5—trimethyi-zi,5,8,7~tetrahydro-
benzojclthiophen-1-yi)-propyl}-phenoxy}-2-hydroxy-propytamino)-propionic acid,
1-(3-{2-chloro-6-methoxy-4-[3-ox0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-
benzofcjthiophen-1-yl)-propylj-phenoxy}-2-hydroxy-propyl)-azetidine-3-carboxylic
acid,
{E)-1-(3-ethyl-5,5-dimethyl-4,5,6,7 -tetrahydro-benzo[clthiophen-1-y1)-3-(4-
hydroxy-3,5-dimethyl-phenyl}-propenone,
1-{3-ethyi-5,5-dimethyl-4,5,6,7-tetrahyd m-benzo[c]thiophen~1 ~y1}-3-{4-
hydroxy-3,5-dimethyl-phenyl)-propan-1-one,
1-{3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofclthiophen- 1-yl)-3-[4~(2-
hydroxy-ethoxy)-3,5-dimethyi-phenyl}-propan-1-one,
1-{3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzofclthiophen-1-y)-3-[4-(2-
hydroxy-propoxy)-3,5-dimethyl-phenyl}-propan-1-one,
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yl)-3-[4-(3-
hydroxy-propoxy)-3,5-dimethyl-phenyl]-propan-1-one,
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ethanesulfonic acid (3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro- 25

benzo&ﬂ%thlophen -1-yl)-3-oxo-propyi]-2,6-dimethyl-phenoxy}-2-hydrox
WO@?B‘”& d&: methanesulfamic acid %(%208/6}2}56845

(3-{4-(3-(3-ethyl-5,5-dimethyl-4,5,6,7-t&8@hydro-
benzo[c]thiophen-1-yi)-3-oxo-propyi}-2,6-dimethy-phenoxy}-2-hydroxy-pro
pyl)- amide; 30

N-(3524e(t§)-2; [BdBrpting k- Sroporshy:S-GitreteyratyehplotriBotiticpbe
d"i'%)% %’;’o pzotﬁ;r]agyr%re%?ﬁ %%ﬁggﬁpf%%?r&g/ %rr%%% fifénesulfona

mide3- pthaﬁ)a%{mhjdmky-pmpoxy) -3,5-dimethyl-phenyl}-1-(3-ethyl-5,5-
. (3-{2-ethyl-4-[3-(3-ethyl-5,5-dim ah
d‘%\g@%ﬁé@‘é&éﬁ% gp(?x%n%?i%% r%h%'?h‘fyl g)ng oéé?-a:ﬁy(?r’oxy-propyi)
-amide(,SM@;ﬁﬁr@mﬂyﬁl@ﬁlﬁzambelsaﬁ@mmmémlb&%(2—
id 3 3 eth 5- h 6 7-tetra
R DR A RO B B O BSR4 8)-2-hycroey
-pro@m-@mﬂmd‘mﬁh{mnb ethoxy )-3,5-dimethyl-phenyll-1-(3-ethyl-5,5-dimethyl-

5 I 4 5 etrah 5
4, %éo?tﬁréﬁgslﬁ(glb xo propy yé e r{|<;)ﬁ1eno><y} 2-hydroxy-propyl)
- mem@ésdimeﬂmidmmg(ﬁ-:{@ﬂdmfd~yi~ethoxy) phenyl}-1-(3-ethyl-5,5-dimathyi-

[§F 5 d| L4 o
4 %%6;30 oxo phr%%ﬁ @ rﬁ%%xy pﬁenbxy} 2-hydroxy-prop
yl)- mecamegumoﬁmmmhym 5,6,7-tetrahydro-benzo[clthiophen-1-yi}-3-[4-(2-

-(3- -L3- - 5- -yl)-
hy. rg %pr’gé ]%g%a ng o@y - -hydr%%ﬁy gb(g]ﬁgﬁ%] et %ﬁggu el
amldé (3-ethyl-5 5—dimethyl 4 ,5,8,7-tetrahydro-benzofclthiophen- 1—yt} 3-{4-[2-

S A SR IR 0 on
methyH@sthyi-5,5-dimethyl-4,5,8,7-tetrahydro-benzofcithiophen-1-yi)- 3-{4—{2~

hygy(%%?(é%yé?é{x? P H%?&Q}ﬂn 519 efﬁf gWﬂo%—B?gﬁBW]t@@Bﬁﬂe]fﬁv “ochenyi}-

prom!prbpyﬂ}z 6-dimethyl-phenoxy}-2-hydroxy-propylamino)-propionic acid
methyl .
1314 31 SRS BB s R P B R eyt -

{33ethyl- 5 5- dime?hyi 4 5 ,6,7-tetrahydro-benzofclthiophen-1-yl}-propan-1-one,
SX;%S{QY%'—%ZQWMWMﬁWﬂ&W—8?8839@%‘?5%9%%—@%%3}—1-(8-
ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl}-propan-1-one,
3-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7 -tetrahydro-benzofchthiophen-1-yl)-3-
oxo-propyl]-2,6-dimethyi-phenoxy}-2-hydroxy-propylamino)-propionic acid,
3-[4-{2-amino-ethoxy)-3,5-dimethyl-phenyl}-1-(3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzolcithiophen-1-yi}-propan-1-one,
3-[4-(2-amino-sthoxy)-3-chloro-5-methoxy-phenyl}-1-(3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzo[clthiophen-1-yi)-propan-1-one,
3-[4-(3-amino-propoxy}-3-chloro-5-methoxy-phenyi}-1-(3,5,5-trimethyi-
4,5 ,6,7-tetrahydro-benzolc]thiophen-1-yi}-propan-1i-one,
3-[4-(2-amino-ethoxy)-3,5-dimethyl-phenyl}-1-(3-ethyl-5,5-dimethyl-4,5,6,7-
tetrahydro-benzofclthiophen-1-yl)-propan-1-one,
3-[4-(2-ethylamino-ethoxy)-3,5-dimethyl-phenyl}-1-{3-ethyl-5,5-dimethy!-
4.5,6,7-tetrahydro-benzolc]thiophen-1-yh)-propan-1-one,
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methyl ester; 20

deﬂ{,@-{@gggiethylﬁ,5-dimethyl-4,5,6,7-tetrahydro-benzo[c}thiog%—aﬂ(};&'@s 45

oxo-propyl]-2,6-dimethyl-phenoxy}-2-h¥droxy-propylamino)-acetlc aci
ethyl ester; 81

3-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[(_:]thiophe_n-l_-yl)-

S T s ey P B 6. et rayciro bensolaphen 1-yi)-3-{4-(2-
;s%p@;{ytéﬁrﬁ%eé&wbﬁywjmatmétﬂﬁéh%&@qquwwmr&s&p]thiophen-1-yl)-

oxo-Prop Y oG iR T SatiaydonRspap labbirmhers-tafbsxid12- (2-
hy@lmdﬁ-eﬁHWhﬁﬁtﬂf}-ethOXY]-S,Sl-démeéhyt-pheﬁyé}-p%)pam1~ct3rrlw_e, Her vl
R B ety S 6.7 Retrany aros bonsol b phen s vi)-4ja-[2-(2-
hyoxexpromyPakinaetiyraianmib R dmdrgysmsanieanatishaedr ool -one,

c acig; _ , :

o SR AR TR RIS R A R RER T 43 RS 5
diﬁnethyi-4,5,6,7~tetrahydro—beazo[c]t_hiophen—1-y?~ ropar:\-lf —%ne, I

2 Do SR hNdogeaino) plopexXyl o meyLonery lpropan o
tem@@dp@[aéam%@muw:é@@ﬁfl?@dro-benzo[c]thiophen-l-yl)-

- 0X0- ]-2,6-dimethyl-ph -2- .

i@%@g@ffémﬁ%&m%‘gﬁ%@é@ayt@@mi}~1~(3~ethyt-5,5~dnmethys-
4,R@,Wiﬁ%]@ﬁiﬂﬁ%o}%ﬁwMﬁﬁﬁe{ﬂ:ﬂ%ﬂ;ﬂd%ﬁ@mﬁb?’ S-dimethyl-4, 5,

6,7-tet -benzg|clthiophen- ,

oy STyt AR o AR e Ry B (>
isapidey BBl ML et Er g 3 Brg tetiahyd 0

e T S e e e A e
hymeﬂwbﬂhgiéﬁétﬁway]—S,5—ciimethyi-phen-yikpropané‘iHoga, I

AL DSy R e T G B e AR

hytimmed-[3Hgdedhylrebagtiragtindmihd - HrieatyarB 18 methyl-phenyl}-propan-1-one,
enzo[c]thiophen-1-yi)-3-oxo-propyl]-6-methoxy-phenoxy}-2-hydroxy-prop

)-2- hydroxy-acetamide;

g.-(3;{44@3@&3@%@@@@myqag;mmma@mhmwam&
. 3- PXQ- zo:m Xy:phe .
R ol 6 RO A R i ipelagfy-propan-1-one.

21. A comopund according to claim 1 selected from the group consisting of:
N-(3-{4-[5-(5,5-dimethyl-4,5,6,7-tetrahydro-benzoc]thiophen-1 -yi)-
[1.2,4]oxadiazol-3-yl}-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
acetamide; |
N-(3-{4-[5-(5,5-dimethyl-4,5,8,7-tetrahydro-benzofcjthiophen-1-yl)-
[1,2,4Joxadiazol-3-yl]-2-ethyl-6-methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
acetamide;
N-{3-{4-[5-(5,5-dimethyl-4,5,6,7-tetrahydro-benzo{clthiophen-1-yl)-[1,2,4]joxadiazol-
3-yl}-2-ethyi-6-methyl-phenoxy}-2-hydroxy-propy!)-3-hydroxy-propionamide;
N-{3-{2,6-dimethyi-4-[3-0x0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-
benzo[cjthiophen-1-yl)-propyl]-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo|c]thiophen-1-yl)-
315

WHZRHIBPRAL-2, 6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-methyaH k3046450845
amide; N-(3-{4-[3-(3-ethyl-5,5-di 182
methyl-4,5,6,7-tetrahydro-benzolc]thiophen-1-yi)-3-
oxo-propyl]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-3-methylamino-propi

onamiges (St hiviednla-B;8tbybB- 3301 ®tihethyl-4,5,6,7-tetrahydro-
[-4,5 6 7- tetrahydro benzo[c¢]thiophen-

bangnleliNeRhRI B Y RIARY Wfﬁp@wﬁw)%&ﬁ%ﬁ%@me
e e e
oo R P A DR b DR R A yrice:
g df)e?r{lm %’fgyﬁetﬁ thyi rd:] é[f (32 5 trimi—:éttifrlgm 5,8, 7-tetrahydro-
ST Y B A2 G YRR Yoy

SRR mid
a2 chlog)%;zcetaethe 5N5(3(;|{ eth Etetrah dro-

benzd[éf gﬁf' m‘iw %? *@Wﬂ el %%%‘?}ITE'R%%&Q Sphs -2
hyércng I‘@“‘E?&*”}‘%%“%‘.%?&WWS@ o

o B, wwg SR )

dirfetgiRBINecpraRien d{‘é@?ﬁ@@i@él@ L REBHR20864950845

penz BRI %&g%’ B 3&%@&%@%@ SRy
4 )67 maibyliadro te-aceiahicishdh( B4R ¢daihyldnb;di

oo PN TR AR A e M Selmety
41Bidgr- tetrahydro benza{c th:ophen 1-yl)-propan-1-one;

e e e R
4,@mmmtmamnm26§¢ﬁﬁ&§f@hydwwmimﬁa.

25,6 IO BN AT OBR LA Tselrahg: fepzolclinophen-1-y)-3-
oRetiSeidratftybiiethimigihghd Xy Batetrahytharesutiolcithiashen-I-yl)-3-ox

o N-(2-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyi-4,5,8,7 -tetrahydro-benzolclthio-phen-
1-yl)-3-oxo-propyl}-6-methyl-phenoxy}-ethyl)-methanesulfonamide;

ethanesulfonic acid (2-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yh-3-axo-propyll-6-methyl-phenoxy}-ethyl}-amide;

N-{2-{2,6-diethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[clthiophen-1-yi}-3-oxo-propyl}-phenoxy}-ethyl}-methanesulionamide;

N-{2-{2-chloro-4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-
benzo[c]thiophen-1-yl)-3-oxo-propyl}-6-methyl-phenoxy}-ethyl)-
methanesulfonamide;

N-(2-{2-chioro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzofclthiophen-1-yl)-3-oxo-propyll-6-methoxy-phenoxy}-ethyl)-
methanesulfonamide;

N-(2-{4-{3-(3-ethy}-5,5-dimethyl-4,5,8,7-tetrahydro-benzo{clthiophen-1-yl}-3-
oxo-propyl}-3-methoxy-phenoxy}-ethyl)-methanesuilionamide;
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propyl)-2,6-dimethyl-phenyl}-propionamide;

wOXddslddssethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophiepayhsduRis4s
o propyl]-2,6-dimethyl-phenyl}-N-(2-hydraxy-ethyl)-propionamide;
3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl)-3-0
x0- 15 propyl}-2,6-dimethyl-phenyl}-N-(3-i ydroxy-propyl)-propionamide;

S B R S iRy A Y A 2Ry anb Bardol e Rhiohfen—t -yi)-3-
oxpropyfy-2; gidietbithahemyleiyl2etydioxni-dyskipatsrimitiethyl)-propiona

o AR e R iRy 4 S A RS eeie b eRea - -Y)-5-

oxoxorppeiiel 2dirdimethphehenyl-atanicpyiparng)-pestieeerdigeethyl ester;
20

3-(3- (GG RIS BRI R S Arrsliviny o8- heRl By iR RRIR g ophen-
1—yl9>>89amp( yﬂg@l%’@?@ﬂ‘ﬂyﬂh éphe;jﬁab}yﬁﬂreniymﬁam’@' @xprapistaieiarid methyl
ester;, 3:(3:{4-[3-(3- thyl-5,5- :
et LA B Y GO VORI .7tetrahydro-
bem@{{ pitiyt 'I h2.6-tiphetrpixphermydlHriopioryarane) %P@hm@@ﬁ&bﬁtamhide;l
3-{2-ethyl-4-[3-(3-ethy]-5,5-di -4.5,6,7-tetr -benzo|c]thiophen-
-25Yy )?gB%%B%%%y%)fé"@%@%ﬁééﬂ%@%@?@?&ﬁﬁ?ﬁ jionamide;
beBi2felthjbehia:+(3-pihgloxo-gimpiiyb 4riethyotehydyp-begrofchibinphen-1-
ig-S-o 0-propyl]-6-methyl-phenyl}-N-(2-hydroxy-I-hydroxymethyl-ethyl)-
acé 85?6 eaimide;
(3-{2he{y{ 2Bt R A HA- B3attinyl leﬁtﬁddfi-zﬁeﬁl h@malammb&m@{) @]thi(()jphen-
1-3 :3-0X0-propyh)-6-methyl-phenyl}-propionylamino)-acetic. acid: 1
S eyl e e e
aceix8ife(3- hydroxy-propyl)-3,5-dimethyl-phenyl]-propan-1 -one; WO
200 PCTIB2006/0508 1 :
o By R B e B EENASs ez anay )3
Rt I Py B et b Ao benzelciionhon- -y
----- thyl-5.5-dimethyl- z ro-benzolclthiophen-1-yI)-
3 o W R Sy R R Ga Spher-1-y)-3-
X8y [328-eltimdth)B-piveethnii4ciif | T-2etnatiyghariinozateltopien-1-yi)-
3 Q- Sy R A R S LR Y B P PR RIS cniophen-
1-yl)-3-oxo-propyl}-6-methyl-phenoxy}-ethyl)-2-methylamino-acetamide;
N-(2-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-
1-yi)-3-oxo-propyl}-6-methyl-phenoxy}-ethyl)-3-methylamino-propionamide;
N-(2-{2-chloro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7 tetrahydro-

- benzojclthiophen-1-yl}-3-oxo-propyl}-6-methoxy-phenoxy}-ethyl}-2-methylamino-

aceiamide;
N-{2-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzofcjthiophen-1-yl)-3-
oxo-propyi]-j&-methoxy-phenoxy}-ethyl)~2~methy1améno*aceiamide;
3-[3,5-dimethyl-4-(3-methylamino-propoxy)-phenyll-1-(3-ethyl-5,5-dimethyi-
4,5,8,7-tetrahydre-benzo[clthiophen-1-yl}-propan-1-one;
N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[c]thiophen-1-y)-3-
oxo-propyl}-2,6-dimethyl-phenoxy}-propyl)-methanesulfonamide;
N-(3-{4-[3-(3-ethyi-5,5-dimethyl-4,5,8,7-tetrahydro-benzofcjthiophen-1-y1)-3-
oxo-propyl}-2,6-dimethyl-phenoxy}-propyl}-2-hydroxy-acetamide;
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W%”t%’fz? - 3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzo[c]thﬁ)
184

N-(3-{4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzol[c]thiophen-1-yl)-
3- ox0-propyl]-2,6-dimethy -phenyl}-propyl)—2-methylamino-ace(éamide'

HEs0gpsoses
310

oxo-propyl]-2,6-dimethyi-phenyl}-propyl)-3-methylamino-propionamide;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-di methyl-4,5,6,7-tetrahydro-benzo[c]thioph
en- INAB34X3-(Faphifi 6 hedhpbindrik.Sidpiglranyydeokpraasdrithidshen-1-yl)-3-

o e e el N o e

15 N~(3~{2-ethy§~4~[3~(B—ethyi-_s,S-dimethy§—4,5,6,?—tetrahydr&benzp[o]t’hiophen-
e e R i
N-(3-F{Q{étwe¢t[ﬁ=@&{éﬁﬁ3fﬁmthlﬁﬁetﬁwaﬂwi-4,5,6,7~tetrahydro-benzo[c]thiophen-
e o prosy-2 melnyiamine-acetamides,

N-(2 B 2y hyoA RetBysiB)5-Gibrelnyoih s 45 ELaHahsaN K600

B L D BB oo agetgmyce:

oxo ey pas Batime S syt aydro-
bﬁ;ﬁ%ﬁ%ﬁ%r%ﬁﬁ%%%?%‘ﬁﬁ%ﬁé%%%ﬁ&%%?ﬁ@%@%a%%*i%’fy'
acsaogiamide;

32 AIRAHE B pony DG SAERYR I RSS2 N ARG 5 6,7-
te;nakpy;ﬁm}waﬁ&é&bh@%%mﬁmﬂ%%@ﬁ@w%m-hydroxy-gthyl)-propionami

NS (B B S Um0 s e BRI /3 v

profietpaiBuimEtyag; orepytianpiranesiitepmigeen-1 -yl)-2-[4-(2-
s B e P s 0, otabycro oenzoliiiophes-1-v)-5-
oDPaIytirSxypiopaPRE AN hetyRBheny sy aRC I8 EdW O
W e e
hydroxy-3-methyiamino-propoxy}-3,5-dimethyl-phenyll-propan-1-one;
3-{4-(3-Amino-2-hydroxy-propoxy)-3-ethyl-5-methyl-phenyil-1-(3-ethyi-5,5-
di-methy!~4,5,8,7-tetrahydm-benzo[o]thidphem1 -yh-propan-1-one;
N-(3-{4-[3-(3-ethy!-5,5-dimethyl-4,5,8,7-tetrahydro-benzofclthiophen-1-yi}-3-
oxo-propyll-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-methanesulfonamide;
ethanesulfonic acid (3-{4-[3-(3-ethyi-5,B-dimethyl-4,5,8,7-tetrahydro-
benzo[clthiophen-1-yi}-3-oxo-propyl]-2,8-dimethyl-phenoxy}-2-hydroxy-propyl)-
amide;
methanesulfamic  acid  (3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-
benzolclthiophen-1-yl}-3-oxo-propyl}-2,6-dimethyi-phenoxyl}-2-hydroxy-propyl)-
amide;
N-{3-{2-ethyi-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzojcithiophen-
1-yl}-3-oxo-propyl}l-6-methyl-phenoxy}-2-hydroxy-propyl}-methanesulfonamide;
ethanesulfonic acid (3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyi-4,5,8,7-tetrahydro-
benzo[c]thiophen-1-yl}-3-oxo-propyli-6-methyi-phenoxy}-2-hydroxy-propyl}-amide;
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oxo-propyl]-2,6-dimethyl-phenoxy}-2-hyd

wo R06RERH)-2-hydroxy-acetamide; PCT/TB2006/050845
3-[4-(2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(3-ethyl-5-methyl-
4,5,6,7-tetrahydro-benzo|c]thiophen-1-Yy;)-propan-1-one; 5
3-[4-(2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(3-ethyl-5,5-ethylene-
4 5,6,7- tetrahydro -benzo[c¢]thiophen-1-y é‘)?pr an-1-one;
ek

MeIEANESHIZEIE o thylerREP 5 6, 7-tekr Al D¥[BichRe Y5 .6.7-tetrahydro-
beliz3[dleragiaanl BilR skeipreiyi-Ehenomna-ABysFPRIaHeRy;S2HYEER propyl)-

acetamide; 10
amigg. (2 3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5,5-dimethyl-3-

triflqu@thi%msqmwcawﬁ{giﬂv@n@a T-)raFaRRD-1-0Nn€;
1-(5,5 %methyl-?-tr fluoromethyl- 4]5 6,7-tetrah dro b nzcﬂ ghlophen I
be%o iophen-1-yi}-3-oxo-propyll-6-methyl- p enoxy;-2-hyaroxy-propyl)-

médhEhBYdmnamhiaethoxy-propoxy)-3,5-dimethyl-phenyl]-propan-1-one;
1-(5,5- dlmeth |-3-triflugrome hyl-4,5,6,7-tetrah dro enzo iophen-1-yl)
Pl ANELIEE

-3- 1%"[@3&% Aofﬁﬁ ﬁ*m&fﬁ% {%ne;

behtb 6}@1(@9&9& -3- @Irﬁ%ﬂmﬁtbﬂyﬂ:%ﬁrktﬁﬁﬁiﬁw@ﬁ@ﬁ@}ﬂﬂ@%mﬂﬁbrbpyl)—
#[? (%[5»}-@ Qﬁ/l -4-(2-hydroxy-propoxy)-5-methyl-phenyl]-propan-1 -one;
me @? OXy-propoxy)-3-ethyl-5-methyl-phenyl]-1-(5,5-dimethyl-

g (;rlflbto(@qm{tzy(%&@ﬁﬂ,@@@@ﬁwmﬂthwmﬂoyba@fm@ﬁmn-1 -yh)-3-
X9 1R PP R SR BRI A - e R B IR SRR A AR s U PR e
trifluqges G%@s%t&mmb@ﬂ@[a}t@nahgﬂré yBrRiSRRNS RS- 1 -y1)-3-

e pe e T

propﬂ)g@{h@@&yemtamtdmé%nyt -4,5,6,7-tetrahydro-benze([clthiophen-1-yl}-3-

- 55d 3-triflug 4567tt h
o O N coioni, g methy
estenopyl)- 3-hydroxy- proplonamlde N-(3-{4-[3-(5,5- dlmethyl -3-trifluoro

-3 R A SRR SRRy B Yk BRSRIcophen-T-y)-5-
odrpeibylpdibaincetayhisiee AokSHA- [y (hcgipeityi-2tdfidovorpethybalic  acid
methyFegaydro:

(3-{4-[3-(3-ethyl-5,5-dimethyi-4,5,8,7-{etrahydro-benzo[clthiophen-1-yi)-3-
oxo-propyi}-2,6-dimethyi-phenoxy}-2-hydroxy-propylaminoc)-acetic acid ethy! ester;

3-(3-{4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7 -tetrahydro-benzo{clthiophen-1-yh)-3-
oxo-propyll-2, 6-dimethyl-phenoxy}-2-hydroxy-propylamino}-propionic  acid  ethyl
ester;

1-(3-{4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7 -tetrahydro-benzofcjthiophen-1-yl)-3-
oxo~propy!}—2,6-dimethyl-phenoxy}-zwhydroxy«propyi)»azeﬁdiné~3~carboxyiic acid
ethy! ester;

1-(3-{4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7 -tetrahydro-benzo{clthiophen-1-yl)-3-
oxo-propyl]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-azetidine-3-carboxylic acid;

1-{3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-vi)-3-{3-ethyl-
4-[2-hydroxy-3-{2-hydroxy-ethylamino)-propoxyl-5-methyl-phenyl}-propan-1-one,

N-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7 -tetrahydro-benzolcjthiophen-1-yi}-3-
oxo-propyil]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
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WW%’{I&‘)F?](S 5-d i m ethy I-3-trif lu 0 ro m ethy I-4, 5, 6, 7-tetFh/EBR06/050845
benzo[c]thiophen-1-yi)-3-oxo-propyl]-2 i@@iethyl-phenoxy}-2-hydroxy-prop
yl)-3- hyd roxy-propionam ide;
3-[4-(2,3-dihydroxy-propytamino)-3,5-dimethyl-phenyl]-1-(5,5-dimethyl-3-
5 trifiNef@{ ety b (6 [Iatimnyd)/B-tienati{gith 6 phertdirgyriapaerizoiitdthiophen-
AP uRomeh o R L et ezl oniet
yl)hsiewmsd]ezr@vwf&m@wﬂwwmwww fetgtyaigmethyl-
ethyi)- pro ona
L e I RV e s
adetpatigidro-benzolc]thiophen-1-yl)-3-oxo- propyl] -2-ethyl-6-methyl-phenyl}-

f(;?np;&gﬂ%cé‘tg Atffﬁ\:ﬁ?%ﬂiwe%%lfﬁ tr| g?]fi 5,6,7-tetrahydro-

behxbfﬁthmahmpwa-@ﬂwde@am&*&shwwmbamwmhwm@ﬂpmﬂi)

h ethyl este é}i
Y r?ﬁ ‘Hf %"thyl 3-trifluoromethyi-4,5,6,7-tetrahydro-benzo[c]thiophe
n- 1- Wiimmmyﬁ Betibyiriiydiprethyl}960p ortglmanpd)eacetic

acid

b%@@mew Rt T e S T L el
ySriBeptybidi(dcaydroxy-propyl)-5-methyl-phenyl]- propan 1-one;

Eeﬁéﬁ?h%ﬁ%%%@?é éluo i MT%t%yé %éﬁ, rzﬂeﬂro ﬁ]gg?ﬁi’fﬂ -1-y1)-3-
Q?WQWBGWW&WEMWWWWWWM-&@@made

mens AR 2 SAMBIDS B AT ARSI NgReRy ) S

oxtrcpmgytpﬁg@%mmﬁ@yﬂ-ﬁhenoxy} -2-hydroxy-propyl)-2-methylamino-acetamide;
12(5(5\::}? %"T‘Q' -_tr| u ;ﬁérﬁ 55%;5;@;?@@ é%y{%ozgé?mfd%egp%éw 1-yl)-3-
oxo-propyl}-2,6- dxmethyl phenoxy}-2-hydroxy-propyl}-3-methylamino-propionamide;

N»(B«{Z—ethy!-d-{s—(S—ethyi~5,5-dimethyl—4,5,6,?-tetr-ahydro-benzo[c]tﬁiophen—
1-yl)-3-oxo-propyl}-6-methyl-phenoxy}-2-hydroxy-propyl)-2-methylamino-acetamide;

N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[cjthiophen-
1-y)}-3-0ox0-propyl]-6-methyl-phenoxy}-2-hydroxy-propyi}-3-methylamino-
propionamide;

N-(3-{2,6-diethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrghydro-
benzofclthiophen-1-yl)-3-oxo-propyll-phenoxy}-2-hydroxy-propyl)-2-methylamino-
acetamioe, ‘

N-(3-{2-chloro-4-{3-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-
benzo{clthiophen-1-yl}-3-oxo-propylil-8-methyi-phenoxy}-2-hydroxy-propyi}-2-
methytamino-acetamide;

N-{3-{2-chioro-4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-
benzo[cthiophen-1-yl)-3-oxo-propyl}-6-methyl-phenoxy}-2-hydroxy-propyl)-3-
methylamino-propionamide;
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1-(5,5-dimethyl-3-triffuoromethyl-4,5,6,7-tetrahydro-benzol[c]thiophen-1-yl)

wo-Zobh+{@dnidroxy-ethyl)-phenylami nol-ethanone. 30 22. A phafiagRubiosdosss

composition comprising a compound rding to any one of claims 1 to
21 and a pharmaceutically acceptable carrier. 191 23. A compound
according to any one of claims 1 to 21, or a pharmaceutical composition

R R e L O G  CH

beplaa{n}ﬁmepheal—tqrhmnomfopﬁlﬁea@mameér&a&yn}a@hyﬁmsgqm@p!r)—z

d( rders selected fr, fdom the group consisting of rejection of transplanted
me amifg: actetgi}n ;
ans sele rom’kidney, liver, heart and lung; graft-versus-host

dlse&%% bte{@giﬁ-mbghﬁksfmmm@Mrﬁ;ﬁsﬁ#&!ﬁs@iﬁmrmﬂemn{u}im0phen~ ~yi}-3-
o B S A RS R R st
and bdBiéHEBrGatbyt 8% zsnahphmmma selexttgdridyenbe| glibigphen-1-yl)-3-
o B R oY 5 R S e ogrgplonamioe:
R6 3| éd&ﬁ@ﬂﬁdw{mdpmE):mmdmdydqrﬁwaﬂbmeﬁwhéﬁmmml-
« SRR SRR S S i
racefrédels- Q'Brcda’rhvttﬁrésjnﬁdtﬁﬂ@@&éFi@W&tdﬁ@&){Whmrmﬁé -yl}-3-oxo-
pr@&ﬂ sglée&“;n Q&I"I}H %%%% ﬁs&%?)l(&%mx%?gnds and morphological forms.
3-{4-[3-(3-ethyi-5,5-dimethyi-4,5,6,7-tetrahydro-benzo[clthiophen-1-yI)-3-0xo-
propyl]-2,6-dimethyl-phenyl}-N-{2-hydroxy-ethyl)-propionamide;
3-{4-{3-(3-ethyi-5 5-dimethyl-4,5,6,7-tetrahydro-benzojcjthiophen-1-yl)-3-oxo-
propyl]»Z,s-dimethy!-phen’y!}~'NJ(’3~§§%§rdroxyf—*prepy[)—propionamide;
3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,6,7 -tetrahydro-benzo[cjthiophen-1-yl}-3-oxo-
propyl}-2,6-dimethyl-phenyl}-N-(2-hydroxy- 1 -hydroxymethyl-ethyl)-propionamide;
(3-{4-{3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzolclthiophen-1-y)-3-
oxo-propyll-2,8-dimethyl-phenyl}-propionylaminc)-acetic acid methy! ester;
3-{3-{4-[3-(3-ethyl-5,5-dimethyl-4,5 8,7-tetrahydro-benzolclthiophen-1-yi)-3-
oxo-propyl}-2,6-dimethyl-phenyl}-propionylamino)-propionic acid methyl ester;
3-(3-{4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzojcjthiophen-1-yl)-3-
oxo-propyl}-2,6-dimethyl-phenyl}-propionylaminoc)-propionic acid;
3-{2-ethyi-4-[3-(3-ethyl-5,5-dimethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-
yh)-3-oxo-propyl}-6-methyl-phenyi}-N-(2-hydroxy-ethyl)-propionamide;
3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyl-4,5,8, 7-tetrahydro-benzo[c]thiophen-1-
yl}-3-oxo-propyli-6-methyi-phenyl}-N-(2-hydroxy- 1 -hydroxymethyl-ethyl)-
propionamide;
(3-{2-ethyl-4-{3-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[clthiophen-1-
yl)-3-oxo-propyll-6-methyl-phenyl}-propionylamine}-acetic acid;
1-(3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzofclthiophen-1-yl)-3-[4-(3-
hydroxy-propyl)-3,5-dimethyi-phenyl}-propan-1-one;
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1-{3-ethyl-5,5-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-vi}-3-{3-ethyl-
4-(3-hydroxy-propyl)-5-methyl-phenyl}-propan-1-one;
N-(3-{4-[3-(3-ethyl-5,5-dimethyi-4,5,8,7-tetrahydro-benzo{cithiophen-1 -yl}-3-
oxo-propyl}-2,6-dimethyi-phenyi}-propyl)-2-hydroxy-acetamide;
N-{3-{4-[3-(3-ethyl-5,b-dimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-1-yl}-3-
oxo-propyi}l-2,6-dimethyi-phenyl}-propyh-3-hydroxy-propionamide;
N-{3-{4-[3-(3-ethy|-5,5-dimethyl-4,5,6,7-tetrahydro-benzolclthiophen-1-yi)-3-
oxo-propyl}-2,6-dimethyl-phenyl}-propyl}-2-methylamino-acetamide;
N-{3-{4-[3-(3-ethyl-5,5-dimethy!-4,5,8,7 tetrahydro-benzolclthiophen-1-yh)-3-
oxo-propyl]-2,8-dimethyi-phenyl}-propyl)-3-methylamino-propionamice;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7-tefrahydro-benzo[clthiophen-
1-y1)-3-oxo-propyll-6-methyl-phenyl}-propyl)-2-hydroxy-acetamide;
N-(3-{2-ethyl-4-[3-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzofcithiophen-
1-y1)-3-oxo-propyi}-6-methyl-phenyll-propyl)-3-hydroxy-propionamide;
N-{3-{2-ethyi-4-[3-(3-ethyi-5,5-dimethyi-4,5,8,7-tetrahydro-benzo{clthiophen-
1-yi)-3-oxo-propyil-6-methyl-phenyl}-propyl)-2-methylamino-acetamide;
N-(3-{2-ethyl-4-[3-(3-ethyl-5 5-dimethyi-4,5,6,7-tetrahydro-benzoicithiophen-
1-yh)-3-oxo-propyli-6-methyi-phenyl}-propyl)-3-methylamino-propionamide;
N-(2-aming-ethyl)-4-[3-(3-ethyl-5,5-dimethvi-4,5,6,7-tetrahydro-
benzo[clihiophen-1-yh)-3-oxo-propyil-benzenesulfonamide;
N-{4-[3-(3-ethyl-58,5-dimethyl-4,5,6,7 -tetrahydro-benzojcjthiophen-1-yi)-3-
oxo-propyi}-2,6-dimethyl-phenyl}-2-hydroxy-acetamide;
N-(3-{4-{5-(3-ethyl-5,5-dimethyi-4,5,8,7 -tetrahydro-benzofcithiophen-1-yi}-
[1,2,4Joxadiazol-3-vi]-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
acetamide; .
3-{2-ethyl-4-[5-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzoichhiophen-1-
yi}-[1,2,4]oxadiazol-3-vi]-6-methyl-phenyl}-N-(2-hyaroxy-ethyi)-propionamide;
1-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzofclthiophen-1-yh)-2-(2-
methoxy-phenylamino)-ethanone;
1-(3-ethyl-5,5-dimethyi-4,5,6,7-tetrahydro-benzofclthicphen-1-yl)-2-[4-{2-
hydroxy-ethyl)-phenyiaminol-ethanone;
1-(5,5-diethyl-3-methyi-4,5,6,7-tetrahydro-benzo[cjthiophen-1-yl)-3-[4-((S)-
2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyi]-propan-1-one;
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N-(3-{4-[3-(5,5-diethyl-3-methyl-4,5,8,7-tetrahydro-benzofclthiophen-1-yl}-3-
oxo-propyl}-2,8-dimethyl-phenoxy}-2-hydroxy-propyl}-2-hydroxy-acetamide:;

3-{4-(2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl}-1-(3-ethyl-5-methyi-
4,5,6,7 -tetrahydro-benzo[clthiophen-1-yi)-propan-1-one;

3-[4-(2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl}-1-(3-ethyl-5,5-ethyiene-
4,5,8,7-tetrahydro-benzofc]thiophen-1-yl}-propan-1-one;
| N-(3-{4-[5-(5,5-ethylene-4,5,8,7-tetrahydro-benzo|clthiophen-1-yi)-
[1,2,4Joxadiazol-3-yl}-2,6-dimethyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-
acetamide;

3-{4-(2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]- 1-(5,5-dimethyi-3-
trifluoromethyl-4,5,6,7-tetrahydro-benzo{clihiophen-1-yl)-propan-1-one;

1-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-benzolclthiophen-1-yi)-3-
[4-{2-hydroxy-3~-methoxy-propoxy)-3,5-dimethyi-phenyl-propan-1-one;

1-(8,5-dimethyl-3-triflucromethyl-4,5,8,7-tetrahydro-benzo[clthiophen-1-y1)-3-
[3-ethyl-4-(2-hydroxy-ethoxy)-5-methyl-phenyi}-propan-1-one;
1-(5,5-dimethyl-3-trifiuoromethyl-4,5,6,7-tetrahydro-benzo|clthiophern-1-yl)-3-
[3-ethyl-4-(2-hydroxy-propoxy)-5-methyl-phenyll-propan-1-one;
3-{4-({S)-2,3-dihydroxy-propoxy)-3-ethyl-5-methyl-phenyi]-1-(5,5-dimethyl-3-
triflucromethyl-4,5,6,7-tetrahydro-benzo[cjthiophen-1-yh-propan-1-one;
3-[4-(2,3-dihydroxy-propoxy)-3-ethyl-5-methyl-phenyl]-1-(5,5-dimethyl-3-
triﬂucromethy§-4,5,6,7—’zetrahydro—benzo[c}thiopheh~'i -yh-propan-1-one;

N-(3-{4-[3-(5,5-dimethyl-3-triflucromethyl-4,5,6,7-tetrahydro-
be nzo[c]thiophem -yl}-3-oxo-propyl}-2-ethyl-8-methyi-phenoxy}-2-hydroxy-propyl)-
2-hydroxy-acetamide;

N-(3-{4-{3-(5,5-dimethyl-3-trifluoromethyi-4,5,6,7-tetrahydro-
benzo[clthiophen-1 -yl)-3-axo~propyt]—2-ethy!-6—methyi-phenoxy}—z-hydrexy-propyi)?
3-hydroxy-propionamide;

N-(3-{4-[3-(5,5-dimethyl-3-trifluoromethyl-4,5,8,7-tetrahydro-
benzo[clthiophen-1-y1)-3-oxo-propyl}-2-ethyl-6-methyl-phenoxy}-2-hydroxy-propyl)-
2-methylamino-acetamide;

N-{3-{4-[3-(5,5-dimethyl-3-triflucromethyi-4,5,6,7 -tetrahydro-
benzo[c]thiophen-1-yl)-3-oxo-propyl}-2,6-diethyl-phenoxy}-2-hydroxy-propyl)-2-
hydroxy-acetamide;
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N-(3-{4-[3-{5,5-dimethyl-3-trifluoromethyl-4,5,8,7-tetrahydro-
benzo[clthiophen-1-yi}-3-oxo-propyl]-2,6-diethyl-phenoxy}-2-hydroxy-propyl)-3-
hydroxy-propionamide;

3-[4-(2,3-dihydroxy-propylaming)-3,5-dimethyl-phenyl]-1-(5,5-dimethyl-3-
triflucromethyi-4,5,8,7-tetrahydro-benzo[clthiophen-1-yl)-propan-1-one;

3-{4-[3-(5,5-dimethyl-3-triflucromethyl-4,5,8,7-tetrahydro-benzofcjthiophen-1-
yl}-3-oxo-propyll-2-ethyl-6-methyl-phenyl}-N-{2-hydroxy-1-hydroxy methyl-ethyl)-
propionamide;

N-(2,3-dihydroxy-propyl}-3-{4-[3-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-
tetrahydro-benzofcithiophen-1-yl)-3-oxo-propyl}-2-ethyl-6-methyl-phenyl}-
propionamide;

(3-{4-[3-(5,5-dimethyl-3-triflucromethyl-4,5,8,7-tetrahydro-benzo[c)thiophen-
1-yl)-3-oxo-propyl]-2-ethyl-6-methyl-phenyl}-propionylamino)-acetic  acid  methyi
ester; |

(3-{4-]3-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-benzojc]thiophen-
1-yh)-3-oxo-propyl}-2-ethyl-6-methyl-phenyl}-propionyiaminoc)-acetic acid;

1-(5,5-dimethyl-3-trifluoromethyl-4,5,8, 7 -tetrahydro-benzolcithiophen-1-yi}-3-
'3-ethyl-4-(3-hydroxy-propyl}-5-methyl-phenyl]-propan-1-one;

N-{3-{4-[3-(5,5-dimethyl-3-trifluoromethyl-4,5,6,7-tetrahydro-
benzo{clthiophen-1-yl)-3-oxo-propyl-2-ethyl-6-methyl-phenyl}-propyl)-2-hydroxy-
acetamide;

N-(3-{4-[3-(5,5-dimethyi-3-trifluoromethyi-4,5,6,7-tetrahydro-
benzofclthiophen-1-yi}-3-oxo-propyll-2-ethyl-6-m ethyi—phenyi}-propy!}&hydioxy-
propionamide;

1-(5,5-dimethyl-3-triflucromethyl-4,5,6,7 -tetrahydro-benzofcjthiophen-1-yl)-2-
{2-methoxy-phenylamino)-ethanone; and

1-(5,5-dimethyl-3-trifluoromethyl-4,5,8,7-tetrahydro-benzolcithiophen-1-y}-2-
[4-(2-hydroxy-ethyl}-phenylaminol-ethanone.

22. A pharmagceutical composition comprising a compound according fo any one of
ciaims 1 to 21 and a pharmaceutically acceptable carrier.



191

23. A compound according to any one of claims 1 to 21, or a pharmaceutical

composition according fo claim 22, for use as a medicament.

24. Use of a compound according to any one of claims 1 to 21 for the preparation of
a pharmaceutical composition for the prevention or ireaiment of diseases or
disorders selected from the group consisting of rejection of transplanted organs
selected from kidney, liver, heart and lung; graft-versus-host diseases brought
about by stem cell transplantaﬁan; autoimmune syndromes selected from
rheumatoid arthritis, multiple scierosis, psoriasis, psoriatic arthritis, Crohn's disease,

and Hashimoto's thyroiditis; and atopic dermatitis.
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25. A compound selected from the group consisting of thiophenes of Formula (111},
RS
g6
R R®

D

CH(CH,),-COOH
ST\

= b

Formutla (i)
wherein A, R R?, R* R® R® R’ and n are as defined in ciaim 1,

and configurational isomers such as optically pure enantiomers, mixiures of
enantiomers such as racemates, diastereomers, mixtures of diastersomers,
diastereomeric racemates, and mixtures of diastereomeric racemates, as well as

salts and solvent compiexes of such compounds, and morphological forms.



