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Field of the invention The present invention relates to S1P1/EDGL receptor
agoni sts wh22pewmiia (1) and their use as active ingredPE€EmIB200610310%)
preparation of pharmaceutical conpositigns. The invention also concerns
rel ated aspects including processes for the preparation of the conpounds,
phar maceuti cal conpositions containing one or nore 10 conpounds of the
Formul a &“3 and their use as conpounds inproving vascular function and as
i mmunonmod\y hOB fig agents, either alone or in combination with other active
conpounds or therapies. Background of the invention 15 The human i mune
systemis designed to defend the body agai nst foreign mcro- organi sns and
subst ancepsovbarrm@lpwengf.gﬂmmésdl sease. Conplex regulatory nechanisns
ensure that the imune response is targeted agai nst the intruding

substance or organi smand not against the host. In sonme cases, these
control nechani sns are unregul ated and aut oi mmune responses can devel op. A
20 coBsefielices thfe ihhrentioaontrol | ed i nfl ammatory response is severe organ
cell, tissue or joint danage. Wth current treatnent, the whole i mune

system i usuall sup ress and abilit to re t tg infections
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Background of the invention

15  The human immune system is designed to defend the body against foreign micro-
organisms and substances that cause infection or disease. Complex regulatory
mechanisms ensure that the immune response is targeted against the intruding
substance or organism and not against the host. In some cases, these control
mechanisms are unregulated and autoimmune responses can develop. A

20 consequence of the uncontrolled inflammatory response is severe organ, cell, tissue
or joint damage. With current treatment, the whole immune system is usually
suppressed and the body's ability to react to infections is also severely
compromised. Typical drugs in this class include azathioprine, chlorambucil,
cyclophosphamide, cyclosporin, or methotrexate. Corticosteroids which reduce

25 inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-infammatory drugs (NSAIDs) can
reduce pain and inflammation, however, they exhibit considerable side effects.

Alternative treatments include agents that activate or block cytokine signaling.

Orally active compounds with immunomodulating properties, without compromising
30 immune responses and with reduced side effects would significantly improve current

treatments of uncontrolled inflammatory disease.



WO 2006/ 137019 PCT/ 1 B2006/ 051990 2 In the field of organ transplantation
the host inmune response nust be suppressed to prevent organ rejection.
Organ trawepbent37oieci pi ents can experience some rej ect iPON/IB2OHOIHEN t hey
are taking inmmnosuppressive drugs. Rejgction occurs nost frequently in
the first few weeks after transplantation, but rejection episodes 5 can
al so happen nonths or even years after transplantation. Conbi nations of up

to three or four nedications are commonly used to give naxi mum protection
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Furthermore, standard immunosuppressive drugs are often used at high dosages
and can cause or accelerate organ damage.

Description of the invention

20 The present invention provides novel compounds of Formula (I) that are agonists for
the G protein-coupled receptor STP1/EDG1 and have a powerful and long-lasting
immunosuppressive effect which is achieved by reducing the number of circulating
and infiltrating T- and B-lymphocytes, without affecting their maturation, memory, or
expansion. The reduction of circulating T- / B-lymphocytes as a result of

25 S1P1/EDG1 agonism, possibly in combination with the observed improvement of
endothelial cell layer function associated with S1P1/EDG1 activation, makes such
compounds useful to treat uncontrolled inflammatory disease and to improve

vascular functionality.

30 The compounds of the present invention can be utilized alone or in combination with
standard drugs inhibiting T-cell activation, to provide a new immunosuppressive
therapy with a reduced propensity for infections when compared to standard



standard drugs inhibiting T-cell activation, to provide a new

i nmunosuppressive therapy with a reduced propensity for infections when
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t herapy. Furthernore, the conpounds of khe present invention can be used
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15~ administration, respectively (see in Examples).

The following paragraphs provide definitions of the various chemical moieties that

make up the compounds according to the invention and are intended to apply

uniformly throughout the specification and claims unless an otherwise expressly set
20 out definition provides a broader definition.

Any reference to a compound of Formula (I) is to be understood as referring also to
optically pure enantiomers, mixtures of enantiomers such as racemates,
diastereomers, mixtures of diastereomers, diastereomeric racemates, and mixtures

25 of diastereomeric racemates, as well as salts (especially pharmaceutically
acceptable salts) and solvates (including hydrates) of such compounds, and
morphological forms, as appropriate and expedient.

The term lower alkyl, alone or in combination with other groups, means saturated,
30 branched or preferably straight chain groups with one to five carbon atoms,
preferably one to three carbon atoms. Examples of lower alkyl groups are methyl,

ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, and n-pentyl.



preferably one to three carbon atons. Exanples of |ower al kyl groups are
met hyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl,

t ert - but yWo 2aesdi3mipent yl . WO 2006/ 137019 PCT/ | B2006/ 051 2€0/1B2bod/hza9%0er m

| ower al koxy neans an R-O group, whereip Ris a lower alkyl. Preferred
exanpl es of | ower al koxy groups are nethoxy, ethoxy, propoxy, i So-propoxy,
| so- butoxy, sec-butoxy and tert-butoxy. 5 The tern1hydroxy | oner al koxy

nmeans a straight or branched al koxy chai n bearing droxy group whereby
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but oxy, Bulbyds, eeg-Hutexyedriy terpbotoayy, 3- hydroxy but oxy, etc.. 10 The term
| ower al kyl ami no or di-(lower alkyl)am no neans an R - NH or an R- NR'-
group, respectively, wherein R and R' are each independently a | ower al kyl
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properties. npoun haV|n? | east one basic group or at |eas

basi ¢ radlué@{y, 3ffwdr@x<y 1anethy-arapsey, 3-hydeawdautpxumetto group not forning a
pept ﬁe bond or a pyridyl radical, may formacid addition salts, for
exan% e with inorganic acids. \Wen 25 several basic groups are present

nono- or Tpel tefﬁlcldiiv@(ddllktylalﬁlrﬁﬁbfrsdlf(WN@ﬁafm)"mﬁno !aymetmdﬂ'hwl GigaAdR'di c
groups, such as a carboxy group or phenolic hy drolgy roug/r y form
netal or NRTEHPUR wnegtlv@mwha@lm%and Retaf fachaindgpeidert @HOW%@H‘M

salts, T o065 aPRIE S UxHMp RO LA RIKITBERES o Hi-Powe? il HEiAb (gfouds are
methylamino, ethylamino, N,N-dimethylamino, and N-methyl-N-ethyl-amino.
15
The term halogen means fluoro, chloro, bromo or iodo, preferably fluoro or chloro.

Salts are preferably the pharmaceutically acceptable salts of the compounds of
Formula (1).
20
Salt-forming groups are groups or radicals having basic or acidic properties.
Compounds having at least one basic group or at least one basic radical, for ex-
ample amino, a secondary amino group not forming a peptide bond or a pyridyl
radical, may form acid addition salts, for example with inorganic acids. When
25 several basic groups are present mono- or poly-acid addition salts may be formed.

Compounds having acidic groups, such as a carboxy group or a phenolic hydroxy
group, may form metal or ammonium salts, such as alkali metal or alkaline earth
metal salts, for example sodium, potassium, magnesium or calcium salts, or
30 ammonium 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-ethyl-piperidine or N,N-dimethylpiperazine. Mixtures of salts

are possible.



30 ammonium salts with ammonia or suitable organic am nes, such as tertiary
nonoam nes, for exanple triethylamne or tri-(2-hydroxyethyl)-am ne, or

het er ocycWwocooenzz@Es, for exanpl e N-ethyl -piperidi ne or RCHNIB2006/051990

di met hyl pi perazine. M xtures of salts re possible. WO 2006/ 137019
PCT/ 1 B2006/ 051990 5 Conpounds havi ng both acidic and basic groups can form
internal salts. For the purposes of isolation or purification, as well as
in the case of conpounds 5 that are used further as internediates, it is
al so possible to use pharnmaceutically unacceptable salts, e.g. the

pi crates. i : : = i I may be used
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preferred. 10 The expression pharmaceutically acceptable salts enconpasses
ei t her s%ts with i nor?ani c. acids Q@qﬂor %ani o a?i ds |i ke hydrochl oric acid,
hydr obr ohi% tHEiRHTPASRS BT SPiationaes RUNiGAtioly @8 Well @S 8 dheLase alcfympounds
phosphor i i gt ! ; I hET I L[l cid,
Form 2 acia ciocar el oy "as MipRROGR, ° B R0 hosdple | QR Pham A ieaIRT, ¢
aci d, fummecceptabt, shlts)zgc trer pibrateandly phacindceuticatipracceptdblie, pamtixic

e

sal i cyl i grafidd. succinic acid, trifluoroacetic acid, and the like that are
non toxic to living organisns or, in case the conpound of Forrmula (1) is
acidic in nature, with an inorganic base like an alkali or earth alkali

Che. 11Pke TeoPHERUBH S e BRI 3 HReHE €5 S eni@fiesReco gt vith o
r ef er enceén@rganichecid@de ongirad byidsdike Jgldrosabee titien hi/arodreicaditupgdroiddid . J.
Pharm (1986), 33, 201- 217. i) The invention relates to novel thiophene

deri vat i B, o3uliurie @@iﬂnﬁubﬁamiq acidp phespbpsic Reid,Ritric 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,

15  stearic acid, glutamic acid, aspartic acid, methanesulfonic acid, ethanesulfonic acid,
ethanedisulfonic acid, p-toluenesulfonic acid, salicylic acid, succinic acid,
trifluoroacetic acid, and the like that are non toxic to living organisms or, in case the
compound of Formula (1) is acidic in nature, with an inorganic base like an alkali or
earth alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium hydroxide

20 and the like. For other examples of pharmaceutically acceptable salts, reference can
be made notably to "Salt selection for basic drugs", Int. J. Pharm. (1986), 33, 201-
217.

i) The invention relates to novel thiophene derivatives of the Formula (1),
25

Formula (I)



61 RS RA Rs Fornula (1) WO 2006/ 137019 PCT/1B2006/ 051990 6 wherein Rl
represents hydrogen, |ower alkyl, |ower al koxy, or halogen; 5 R2

repr esentwoleviegan, | ower al kyl, |ower al koxy, or hal ogem/IBRBs/HBPYESENt S
hydr ogen, hydroxy-1|ower al kyl, 2,3-di hydroxypropyl, di-(hydroxy-I| ower

al kyl') -1 ower al kyl, -CH2-(CH2)k-NR31 R32, (azetidine-3-carboxylic acid)- 1
-yl- methyl, (azetidine-3-carboxylic acid |ower al kylester)-1-yl-nethyl,
2-[ (azetidine-3-carboxylic 10 acid) -1-yl]-ethyl,

2-[ (azet WHeHBIN3- car boxylic acid | ower al kyl ester)-1-yl]-ethyl, 3-

[ (azeti di ne-3-carboxylic acid)- 1 -yl]-propyl, 3-[(azetidine-3-carboxylic
acid |l ower alkylester)-1-yl]-propyl, (pyrrolldlne 3-carboxylic acid)- 1
-yl - met R, reppagentd hyidmoges; IowhdelloweaalkdxyMalagé«yl ester)-1-yl-nethyl,
(pyrrolidine-2-carboxylic acid)-1-yl- nethyl, (pyrrolidine-2-carboxylic
acid | ower alkylester)-1-yl-nmethyl, 2- [(pyrrolidine-3 15 carboxylic acid)-
1 -ylg- etFFv predrf K &RbEA! Re? 2l aewE! ?Fko%}'é’rrié? n;al kyl ester)-1-yl]-
et hyl pyrroI|d| -carboxyl i c acid -ethyl,

2- [(pyrrolldlne 2- carboxyllc acid lower alkylester)-1 -yl]-ethyl,

3- 4 di ne- 3- id)-1 -yl]- yl . 3- :
(pyr ol T Tearesedds Bikncke. Budy oo 4 BBy sraiiprony, pyarony-lower
3- (pyrr%!m mre? a|rr<9r bre% (CHARINRY R33/| |aAatiamel 3- carboxyllc a0|d) 1-yl-methyl,
[ (pyrrolidine-2-car oxyllc aci d | ower alklester)-l

CHZ (miamtmimboxyllwmmwer Bligylegter)c meﬁﬁl}é,zat[{ameﬁglln)9)3-zgmxyllc 1-
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(1 ggfdggg(gﬁgﬂ d?g(‘yaé ﬁgf-g%rﬁ)%yhc a?q g%wer alkylester)-1-yl]-ethyl, 3-

a boxy qgetktidinayd- ):élrbi)xpr@pa@mhryl] -propyl, 3- [(azetldlne -3-carboxylic acid lower
1- (1- (2-carboxy -pyrrolldln pro |onyI

car box Y- [.@WYH%‘-}’[?GT il PIOFB’JaprQS’Mr@HQ‘PS' 'G@WM@:—I( @l}j§ @HQWhSHRéQYrF@/'H*’Eﬁ(?'
| oner alc‘é%%’ ?Qﬂoﬂv@e Iiﬁ)lé‘é?é% 1- WHEW @Y}%Ilo%éﬁ%rbgiyh(:h}égfc‘%yyll ower

al kyl) -1 ower cer

2- hydr oxynéihy‘et pyqulidnme}ﬁeoarboxm-ﬂmﬂ Mémlk&l@%ﬂd@? yl-methyl, 2-[(pyrrolidine-3-
2-pyr ol i di n-

S DY AEC L PHeY ateiniey et 2 Putaidg BAaBoREe: daifower alkvlgsier) VI
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3-[4- (| ower” al -pi perazin-1-yl]-p
lower alkylester) 1-yl]-ethyl,  3- [(pyrrolldlne -3-carboxylic  acid)-1-yl]-propyl, 3-

3-
(
1-
c

[(pyrrolidine-3-carboxylic acid lower alkylester)-1-yl]-propyl, 3-[(pyrrolidine-2-
carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic acid lower alkylester)-1-yl]-
20 propyl, -CHz-(CH2),-CONR®* R*, -CO-NHR®', 1-(1-(3-carboxy-azetidinyl))-2acetyl, 1-
(1-(2-carboxy-pyrrolidinyl))-2-acetyl, 1-(1-(3-carboxy-pyrrolidinyl))-2-acetyl, 1-(1-(3-
carboxy-azetidinyl))-3-propionyl, 1-(1-(2-carboxy-pyrrolidinyl))-3-propionyl, 1-(1-(3-
carboxy-pyrrolidinyl))-3-propionyl, -(CH2),CH(OH)-CH.-NR3*'R*, hydroxy, lower
alkoxy, fluoro-lower alkoxy, hydroxy-lower alkoxy, di-(hydroxy-lower alkyl)-lower
25 alkoxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3-methoxy-propoxy, -OCH:-(CHz)m-
NR3*'R3, 2-pyrrolidin-1-yl-ethoxy, 3-pyrrolidin-1-yl-propoxy, 2-piperazin-1-yl-ethoxy,
2-[4-(lower  alkyl)-piperazin-1-yl]-ethoxy,  2-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
ethoxy, 3-piperazin-1-yl-propoxy, 3-[4-(lower alkyl)-piperazin-1-yl]-propoxy, 3-[4-(2-
hydroxy-ethyl)-piperazin-1-yl]-propoxy, 2-morpholin-4-yl-ethoxy, 3-morpholin-4-yl-
30 propoxy, 2-[(azetidine-3-carboxylic acid)-1-yl]-ethoxy, 2-[(azetidine-3-carboxylic acid
lower alkylester)-1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethoxy, 2-
[(pyrrolidine-3-carboxylic acid lower alkylester)-1-yl]-ethoxy, 2-[(pyrrolidine-2-
carboxylic acid)-1-yl]-ethoxy, 2-[(pyrrolidine-2-carboxylic acid lower alkylester)-1-yl]-



hydr oxy- et hyl ) - pi perazi n-1-yl ] - propoxy, 2-norpholin-4-yl-ethoxy,
3-nor phol i n-4-yl 30 propoxy, 2-[(azetidine-3-carboxylic acid)- 1
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2- hydr oxy- ne- yl'rc aci
aI kyl est etw)jrdxyy:BI (pyrrofiding- 3-2artbpelylox peid- [ohr hgiklylester py-yiledrogoxye) 2-hydroxy-

2. by 5 b LRV PR, pr 0By BF ROy - 3. 13 Py OO fnsaxy .
2 vdr oy LA SRS SR B P EV I 1 Dy R Sycl-puroline)
I A | s e e s B o oo
O ot R RIBRL T b OREig. . 2D IO GEIBSTaE T bl HEPC by 2 HE R G ower
- OCH2- ( Cigym: pipekd3®t 1 A1 profekid- CH( Ol hyfarBxNBG@RB 4y droxy-ethyl)-piperazin-1-yl]-
20 propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, -NR*'R%*, -NHCO-R®', -CHa-(CH2)«-
NHSO.R*®, -(CH2),CH(OH)-CH-NHSO>R*, -OCH.-(CH2)m-NHSO,R*, -OCH.,-
CH(OH)-CH2-NHSO2R*, -CHa-(CH2)«-NHCOR®*, -(CH2),CH(OH)-CH.-NHCOR?,
-OCHz-(CHz2)m-NHCOR™, or -OCH,-CH(OH)-CH2-NHCOR™*;
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25 R® represents hydrogen, methyl, ethyl, 1-propyl, 2-propyl, 2-hydroxyethyl, 2-
hydroxy-1-hydroxymethyl-ethyl, 2-lower alkoxyethyl, 3-hydroxypropyl, 3-lower
alkoxypropyl, 2-aminoethyl, 2-(lower alkylamino)ethyl, 2-(di-(lower alkyl)amino)ethyl,
carboxymethyl, lower alkylcarboxymethyl, 2-carboxyethyl, or 2-(lower
alkylcarboxy)ethyl;

30

* represents hydrogen or methy!;



25 R31 represents hydrogen, nethyl, ethyl, 1-propyl, 2-propyl,

2- hydroxyet hyl , 2- hydroxy- 1- hydroxynet hyl -ethyl, 2-1ower al koxyethyl,

3- hydr oxywoapd/137@91 ower  al koxypropyl, 2-am noet hyl, 2PCTaBzE06/051990

al kyl am no) et hyl , 2-(di- (I ower alkyl)angno)ethyl, car boxynet hyl , | ower

al kyl car boxynet hyl , 2-car boxyet hyl (1 ower alkylcarboxy)ethyl 30 R32
represents hydrogen or nethyl; WO 2006/137019 PCT/ | B2006/ 051990 R33
represents,nethyl, ethyl, propyl i sopropyl, butyI 2- h drox thyI

2- et hox &t hyreprmn{w afieiiy!, eteﬁbylammr@py ro'|§9P'&3rﬁy (I)pr aaxyashyl,

- but yl t hyl t t
nydr oxyeer e Syetve: et ot oHaRiT " F?Pﬁé%hﬁﬁ%n”fn%éé [qpyfamine.
am noet hyl-but@laminbyobedimethg@ainq; or 2-di met hyI am no-ethyl; k represents the

integer 1, 2, or 3; mrepresents the integer 1 or 2; 10 n represents the
integer 0, 1, or 2; R4 represents hydrogen, |ower alkyl or hal ogen; R5

repre entpp4t rd {ﬁ F%@ﬁ&gﬁ?@ﬁﬂxyg{&ﬁ %'Sh[yo‘?é)al@éhylorarﬁfn%ﬁi’éthyl I ety 4RRIORRERYIS

pheny option itut’ed,” Wherein the substituents are
i ndependaimethysahieotreadhylr amimsthyl| 2-reethylaminoiethyl poo2asimgthylarainogathyland
met hoxy; or 2-, 3- or 4-pyridyl optionally substituted with nethyl or
met hoxy; and 20 R7 represents hydrogen, or nethyl; and optically pure

enant i ONRI @préberitsfRSinfige?nant bpgers such as racemates, diastereoners,
m xtures of di astereoners, diastereomeric racenates, and nixtures of

di ast er esmEepreseaisdhatiriegens oid | as salts and sol vates of such conpounds,
and A preferred enbodi nent of the invention
rel al?@s toﬂ’e@rla%egﬁ%ﬁié '&ié)d@l vgi >according to enbodinment i), wherein Rl
and R4 represent hydrogen, and R2

R* represents hydrogen, lower alkyl or halogen;

R® represents trifluoromethyl, methyl, ethyl, or propyl;
15

R® represents phenyl optionally mono- or di-substituted, wherein the substituents
are independently selected from methyl, ethyl, trifluoromethyl, halogen and

methoxy; or 2-, 3- or 4-pyridyl optionally substituted with methyl or methoxy; and
20 R’ represents hydrogen, or methyl;

and optically pure enantiomers, mixtures of enantiomers such as racemates,

diastereomers, mixtures of diastereomers, diastereomeric racemates, and mixtures

of diastereomeric racemates, as well as salts and solvates of such compounds, and
25 morphological forms.

i) A preferred embodiment of the invention relates to thiophene derivatives
according to embodiment i), wherein R' and R* represent hydrogen, and R?®
represents a methyl group.

30
iii) Another preferred embodiment of the invention relates to thiophene derivatives
according to embodiment i), wherein R' represents hydrogen, and R? and R*
represent a methyl group, wherein R* is in the ortho-position with respect to R®.



represents a methyl group. 30 iii) Another preferred enbodi nent of the
invention relates to thiophene derivatives according to enbodinent i),
wher ei n RYonepvezEnt s hydrogen, and R2 and R4 represenPCIIBHOGYI19Yr oup,
wherein R4 is in the ortho-position witg respect to R3. WD 2006/137019
PCT/ 1 B2006/ 051990 9 iv) Another preferred enbodi nent of the invention
relates to thiophene derivatives according to enbodinent i), wherein Rl
represents hydrogen, R2 represents a nethyl group, and R4 represents an
ethyl group in the ortho-position with respect to 5 R3. v) Another

preferreq, eﬂﬁ&‘ﬂﬂg@%fe%dtc%ﬂbb M‘F‘é?ﬁié?gtfé%%rﬁﬁ)n | %bgBWﬁ%ﬁh‘éﬁé'd’e@rHaWés

according’to e represen represents a
met hyl  grageprdirg do Rémbeginesent) s witereini /e repreirmtsrmywegmsl RPorepréddnts espect
to R3. 10 v %, Anot her preferred errbodhgent of the i ventlon reI at es to
t hi ophenén%tb | 9"upvasd cr@Bf%ﬁ%‘ésfﬂ‘Beé CHPHRM 17§ OtRRA0S|IoNRYIt FepRgst to
repregentg¥iydrogen, and R2 represents chlorine. 15 vii) Another preferred
enbodi ment of the invention relates to thiophene derivatives according to
enbodi ment i), wherein Rl represents hydrogen, R2 represents a methoxy

, LS hl fl th i th
Peopbct "td AsthSOPREEed aluoriest & dhe invidiraiat v RionaenR iivadres"
rel ates ta@cbhﬂr@g?ﬁ@”@m@@ﬂin\(éﬁt' Meswheaémoml ﬂﬂ)ré@erﬂ@% o5&n, RF. rephesaite K1
represents a (0)4 and ?resent h drogen i X)

further m@h&kgr@dpea@g&i rF@ﬁ'teSQfﬂSt woilmﬂ'éhthecﬁf haepasitgn N\tbthtrﬁisbﬁé‘ﬁéﬂéq
deriygtives 25 according to any one of the enbodinents i) to viii),
vvher n R3 represents hydrogen, hydroxy-I|lower alkyl, 2,3-dihydroxypropyl,

- (hydr akyAhower paéfeyrel-drapedingdrkydf. the (ipvaitioh Matésqarthmpmbhe dsrivalivds
-yI met hyl, (azetidine-3-carboxylic acid |ower_, al kylester)-1-yl-net h|¥{£

(pyrroli (ﬁcﬁétd?sngzatpbﬁﬁ}hqdﬁn%‘i dy - whwemmﬁ%hyand (Ppyrre@neisgnhélyglrogen and
represents chlorine.

15 vii) Another preferred embodiment of the invention relates to thiophene derivatives
according to embodiment i), wherein R' represents hydrogen, R? represents a
methoxy group, and R* represents a chlorine or fluorine in the ortho-position with

respect to R®.

20 viii) Another preferred embodiment of the invention relates to thiophene derivatives
according to embodiment i), wherein R' represents a methoxy group, and R? and R*

represent hydrogen.

ix) A further preferred embodiment of the invention relates to thiophene derivatives
25 according to any one of the embodiments i) to viii), wherein R® represents hydrogen,
hydroxy-lower alkyl, 2,3-dihydroxypropyl, di-(hydroxy-lower alkyl)-lower alkyl,
(azetidine-3-carboxylic  acid)-1-yl-methyl, (azetidine-3-carboxylic acid lower
alkylester)-1-yl-methyl, (pyrrolidine-3-carboxylic acid)-1-yl-methyl, (pyrrolidine-3-
carboxylic acid lower alkylester)-1-yl-methyl, (pyrrolidine-2-carboxylic acid)-1-yl-
30 methyl, (pyrrolidine-2-carboxylic acid lower alkylester)-1-yl-methyl, -CH.-(CHy),-
CONR®*'R*%, -CO-NHR®*', -(CH2),CH(OH)-CH2-NR®*'R*, lower alkoxy, hydroxy-lower
alkoxy, di-(hydroxy-lower alkyl)-lower alkoxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3-
methoxy-propoxy, -OCHaz-(CH2)m-NR*'R%, 2-[(azetidine-3-carboxylic acid)-1-yl]-



carboxylic acid | ower alkylester)-1-yl-nmethyl, (pyrrolidine-2-carboxylic
acid)-1-yl 30 nethyl, (pyrrolidine-2-carboxylic acid | ower
al kyl est ewp-2006y1370met hyl , - CH2- (CH2) n- CONR31R32, - CO NHRBT/IB2006/051990
- (CH2) nCH( OH) - CH2- NR 31R32, | ower al ko hydr oxy-1 ower al koxy,
i - (hydroxy-1lower al kyl)-1ower alkoxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3-
nmet hoxy- propoxy, -OCH2-(CH2) m NR 31R32, 2-[(azetidi ne- 3 carboxylic
acid)-1- yI] WO 2006/ 137019 PCT/ 1 B2006/ 051990 10 et hox
2- [ (azet ieHhows 2-dazalishne-BcalbPyy icaad Iewery alylestor)-1-y/t qu@mo&& pyrrohdme

oot S gy sl SIS o fowey iypten--

(pyrr qll]+eiho>ey,§2 {:(@ybobrdllheé ea:rbdzyl;claelsd )-1 - ya}-Eiwoyy, 2-[( pyrrolldlne -2- carboxyllc
Sl S5 SRR e oot Bl 1 FAIBY, 21
roxy- HF(BJy‘-ﬁ Ftﬂ?d‘ Ine)¥- }/I;'%E yr%ﬁgg%(elﬁ@ﬁgt?g&%o&wrmw WB-;6p&Ny, 3-
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P ondaoaTe (asfi LolhESs: ST pug feibS s farpori pedl fg Ry lesten -
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(2-hydroxy- pyrro I di ne)-1- I opoxy
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[ (azet iy %ahyltmbpbkyﬁ aaDCHI-CONRERRS,| esDEHL-OH (OH)-SHRER? AT ogoxy,
2- hydr ox yrrolidi ne-3-carboxylic aC|d -1 | ]-propoxy,
2 by o Jiazelioh 'ﬁ?r?r SRIHLE Scie Ik TYEremipIoR e - Ag ket dropraonic acid

| -9
y ]hyg;ggg_ : ngregf@f&?? I SXLERLY rcﬂfox%ag? B39y Hotiahe- Y LhrddGROXY
al kyl est erc)d) £L1—yl bfWWOWhydrﬂhyfﬂ ﬁﬂw*ﬂfd if@3-carboxylic acid lower alkylester)-1-

3188 Ui i Sl B 2
2

2l kyl 5OE?@F@??P?@?&?@X?'&%233“’02%% Ikl PYDIObONET 2 hydroxy:s-

pi per azi mydsapylpyraiding); 1-2H-pyalaxyy - 3- rmr%-dercn(-yAS {/(B—Wchspw«pyrroINﬁB&RBM]

B R e e e
%g) &gtﬁ(é%w Nﬂgvovgﬂ %Wraznm} prIpaXit EH%?OXPB [43123r;ydroxy ethyl)-
20 piperazin- 1 -yl]-propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, -NR*'R*, -NHCO-R*',
-CHa-(CH2)NHSO,R*, -(CH,),CH(OH)-CH2-NHSO,R*, -OCH,-(CHa)-NHSOR%,
-OCH,-CH(OH)-CH2-NHSO;R*,  -CHa-(CH2)«-NHCOR®*,  -(CHz),CH(OH)-CH,-
NHCOR®**, -OCH.-(CH2)n-NHCOR®*, or -OCH.-CH(OH)-CH>-NHCOR®*, wherein
R*, R*, R* and R* are as defined for Formula (I) above.
25
x) Another further preferred embodiment of the invention relates to thiophene
derivatives according to any one of the embodiments i) to viii), wherein R®
represents hydroxy-lower alkyl, 2,3-dihydroxypropyl, di-(hydroxy-lower alkyl)-lower
alkyl, (azetidine-3-carboxylic acid)-1-yl-methyl, -CO-NHR®', -(CH,),CH(OH)-CH>-
30 NR®*R%, lower alkoxy, hydroxy-lower alkoxy, di-(hydroxy-lower alkyl)-lower alkoxy,
1-glyceryl, 2-glyceryl, 2-hydroxy-3-methoxy-propoxy, -OCHz-(CHz)m-NR3*'R*, 2-
amino-3-hydroxy-2-hydroxymethyl-propoxy, -O-CH.-CONR®*R®*, -OCHx>-CH(OH)-
CH2-NR*'R*2, -NR®*'R*, -NHCO-R®', -CH2z-(CH2)x-NHSO2R*3, -(CH.),CH(OH)-CH.-



R31, R32 R33 and R34 are as defined for Formula (1) above. 25 x) Anot her
further preferred enbodi nent of the invention relates to thiophene

derivati Wwe® 200¢3r@bng to any one of the enbodi nents i) POTUB200§/P519er ei n R3
represents hydroxy-lower alkyl, 2,3-dihydroxypropyl, di-(hydroxy-Iower

al kyl)-1ower alkyl, (azetidine-3-carboxylic acid)-1-yl-nethyl, -CO NHR31,
(CHZ) nCH(O—|) CH2 30 NR31R32, | ower al koxy hydroxy | oner al koxy

hyd | ) -1 | Kox
Al Uyt Qi hoer 2l LoreT ke, LS SIS e, o,

1 no- 3- 2- 3@H(
oS I el N RS BT I
V\D 2006/ 1QTHSC AQDH) BALQBHTARY) whdreH %%2,, RECHY R¥2rer A4-HSRARES, for

Cfﬁg_%ﬁ MOZRBB - CH2- (CH2) k- NHCOR34, (CH2),, CH( OH) - CH2- NHCOR34,
OCHZ ( QV€.or - OCH2- CH( OH) - CH2- NHCOR34, wherein R3' R32 R33 and

R34 age as defined for Formula (1) above. 5 xi) Another further preferred
enbodi ment of the invention relates to thiophene derivatives according to
any one o) Nmetfmrbtumihmermrefer)ed cembmdlmenwrmmlr%ntloepredﬁ;teetb thlophene

hyd | | kyl hyd |
a?lk;rnoxy BN 86!)54‘”%|| @‘ryoﬁé E;}l‘?o 9?/ %B?Xy dP(‘H&dr‘HEﬁ? 9'%3%@

al kyl)-lg treséﬁtsah 13 4 Iéwe|9|a}k(§/13r2t3 diRy&roxgsrioplt, di-(h drox lower alkyl)-lower
2- hydr oxyw met ox%i/&{)r% oxy, or - y bké y y in R31 gr%d R32 are

as def i n@ky,oCT-OHI alqwe)r allsove hysarqu |AW|§aﬁtKOQSMJ dlr(lhydmwleweéalkdﬁﬂowehent

The. oodiimi 3-94Egh 2iqlb okl 2RARREy SO plERl i 8BoR i C} L ORI ST her
parti cul afHeteiprRY esriceR>eavecst deffiiedofor Faemurv@nabeve.rel ates to thi ophene

derivatives according to any one of the enbodinents i) to xii), wherein R6
represents an unsubstituted phenyl ring. 20

xii) A particularly preferred embodiment of the invention relates to thiophene
derivatives according to any one of the embodiments i) to xi), wherein R® represents
15  ethyl

xiii) Another particularly preferred embodiment of the invention relates to thiophene
derivatives according to any one of the embodiments i) to xii), wherein R®
represents an unsubstituted phenyl ring.

20
xiv) A still further preferred embodiment of the invention relates to thiophene
derivatives according to any one of the embodiments i) to xiii), wherein R’

represents hydrogen.

25 A preferred embodiment of the present invention relates to a compound of Formula
(1), wherein
R’ represents hydrogen;
R? represents hydrogen, lower alkyl, or lower alkoxy;
R® represents 2,3-dihydroxypropyl, (azetidine-3-carboxylic acid)-1-yl-methyl,
30 hydroxy, hydroxy-lower alkoxy, 1-glyceryl, -OCH,-(CH2)m-NR*'R*, or -OCH,-
CH(OH)-CH2-NR*'R%;
3 represents hydrogen, methyl, or 2-hydroxyethyl;
* represents hydrogen or methy!;



xiv) A still further preferred enbodi nent of the invention relates to
t hi ophene derivatives according to any one of the enbodinents i) to xiii),
wher ei n RYO 2n@pesent s hydrogen. 25 A preferred enbodi meatr/1Btoos/haopr esent
invention relates to a compound of Formja (1), wherein Rl represents
hydr ogen; R2 represents hydrogen, |ower al kyl, or |ower alkoxy; R3
represents 2, 3-di hydroxypropyl, (azetidine-3-carboxylic acid)- 1 -yl-

met hyl, 30 hydroxy hydrox -l ower al koxy, 1-glYcerYl> -OCH2-(CH2) m NR 31
R32> or Jorgpresenisths IMPOeNRB1R32; R31 represents hydrogen, methyl, or

2- hydroxg;gttljgé!,l (51@@&%%%5%%? beﬂgfalggbérret hyl ; WD 2006/ 137019

PCT/ | B20 represe ger 1; R4 represents hydrogen,
| ower al Bﬁrepreslmltsat;élnprd?ﬁemprrﬂsteyt ethylj éd propplpet hyl , nethyl, ethyl, or
no- or .di bstit ted Wnereln

| h [ 1
Phe” Subs(ht (RERSSTS RheRyT ARt ale RIONP- S e s T BTN thershpsluents
L1111 5or gt oochabigpsaBelocid XHieiff, SoRYT HioraRUIT, TRBBASENAR

hydrogen. Prefe conpounds of For re those o t’he Exanpl es
gi ven belrmWhoxy,mr\Bepyrlcﬂyl;eaered conpounds of Formula (I) are:

3-[4- (9572, 3-di - propoxy) - 3, 5-di net hyl - phenyl ] -1 -(5-et hyl - 4- phenyl -
t hi ophen- F§ i Pfesﬁng‘?) é('%é ane

3-14-((S)-2, 3-di hydroxy- propoxy) 3, 5-di net hyI phenyl]-1

-(5-ethyl -4-(2-net hyl - Phen yl) -t hi ophen- ’[ﬁl) propan-1 -one, and

3- [ 4- (( S)Prefezragi wapw@dqoe xylagl) @reﬂhﬂﬁewfl prfewmles_glven below.
-(4- Qaenyl 5-propyl - thlophen -yl)-propan-1 -one.

Very preferred compounds of Formula (1) are:
3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-phenyl-
thiophen-2-yl)-propan-1-one,
3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-(2-methyl-
15  phenyl)-thiophen-2-yl)-propan-1-one, and
3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(4-phenyl-5-propyl-
thiophen-2-yl)-propan-1-one.

The compounds of Formula (1) and their pharmaceutically acceptable salts can be
20 used as medicaments, e.g. in the form of pharmaceutical compositions for enteral,

parental or topical administration. They can be administered, for example, perorally,

e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,

solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,

parenterally, e.g. in the form of injection solutions or infusion solutions, or topically,
25 e.g. in the form of ointments, creams or oils.

The production of the pharmaceutical compositions can be effected in a manner
which will be familiar to any person skilled in the art (see for example Mark Gibson,
Editor, Pharmaceutical Preformulation and Formulation, IHS Health Group,
30 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 (l) or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances, into a



The conpounds of Forrmula (I) and their pharnmaceutically acceptable salts
can be 20 used as nedicanents, e.g. in the formof pharnmaceutica
conposi t iwaedo7@nt eral , parental or topical adm ni stPaTiiBo6/AF1e% can be
adm ni stered, for exanple, perorally, 9 in the formof tablets, coated
tabl ets, dragees, hard and soft gel atine capsules, solutions, enulsions or
suspensions, rectally, e.g. in the formof suppositories, parenterally
e.g. in the formof injection solutions or infusion solutions,

Lopi cal | PRleeAlAdMINISYATRE TPBNPaetheT NeleFaDIe Raioxs: IBpTeerareutically
product i %%nﬁ%at#)geﬁjsphﬁrdmﬁcﬁ%'c% IeF%%’tgﬁélh M. ﬁacﬁ]éﬁ%dest &l @ﬂ]ahﬂa@eu rer

whi ch wi Il lar to'any person e afrt or —examnp
Mark G bgmjyvanksli t or, Pharmaceutical Prefornulation and Formul ati on, I HS
Heal th G oup, 30 Engl ewood, CO, USA, 2001; Rem ngton, The Science and

Practice of Pharmacy, 20th Edition, Philadel phia College of Pharmacy and
Sci enge) | I I L

phar ngcel}??écalérggiad(%gg%%]g\b% e sa‘lr(%r%egomgtl oﬁr%jISOH}]F)SE@?)%l@éﬁug)anﬂzvia%{:gg?f#ler

t her apeutforc e prewdniiall and/obit%’nmem ofrdlseasesoomﬁmjrder‘soassocuated with an
PCT/ 1 B2006/.051990 13 lLeni cal adm nistration formtogether wth suitable,
non- t oxi &€ tY%t&pt'mr?% %‘F‘l cally conpatible solid or liquid carrier
materials and, if desired, usual pharnmaceutical adjuvants. 5 The

phar maceut i cal conposi tions conprising a conpound of Fornul a gl) are useful
for the Sushedispasesnd/disordersatitepelesteddireaaties gmupdeensisting ohsejeelien of

fr o One 7 BREMER ot ST 20 ltnedh e e Wndrndi Bt b Ghrat ol oc

ki dney, Igrafewerdigatidst disetbesperoagrasbogosynetom aell tRitisplant@tica; taLMﬁfrﬁﬂl&néIOSt
di seases brought about by stemcell transplantation; autoinmune ndr orres

i ncl udi n§YPEEMeS dn@uqlﬂghrhqungatomaﬁhﬂt@ sliplgssalerosis | Iaﬂﬁ@mtwyb
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psoriatic arthritrs |t|s such as
uveo-r et ithyroiditis guolpias Hllaslamcﬁs ssthylnoudsls;LSIvebIreilmltls,, alopig diseiases tsus:h as

der iti ast hma; i abet es; post-inf ect| aut oi mune di seases
el i nghiBundeniancllBs. e RRLE | ARaTRoubPe T diabbtes: "POSKnfeciols
autoimmune diseases including rheumatic fever and post-infectious

glomerulonephritis; solid cancers and tumor metastasis.

Preferably, the diseases or disorders to be prevented or treated with the compounds
20 of Formula (I) are selected from the group consisting of rejection of transplanted
organs selected from kidney, liver, heart and lung; graft-versus-host diseases
brought about by stem cell transplantation; autoimmune syndromes selected from
rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis, Crohn's disease,
and Hashimoto’s thyroiditis; and atopic dermatitis.
25
The present invention also relates to a method for the prevention or treatment of a
disease or disorder mentioned herein comprising administering to a patient a
pharmaceutically active amount of a compound of Formula (1).

30 Furthermore, compounds of the Formula (I) are also useful, in combination with one
or several immunomodulating agents, for the prevention and/or treatment of the
diseases and disorders mentioned herein. According to a preferred embodiment of
the invention, said agents are selected from the group consisting of



gl omerul onephritis; solid cancers and tunor nmetastasis. Preferably, the

di seases or disorders to be prevented or treated with the conpounds 20 of
Formul a (WY 2006133@Pect ed fromthe group consisting of reCeaBoezbo
transpl anted organs selected from kid , liver, heart and | ung;
graft-versus-host di seases brought about by stemcell transplantation;
aut oi mune syndrones selected from rheunmatoid arthritis, nultiple

sclerosis, psoriasis, psoriatic arthritis, Crohn's disease and
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phar maceuétc@abinanacytokimeagoeptoreaf a conpound of Forrmula (1). 30

Furt hernore, conpounds of the Fornula (1) are also useful, in conbination
with one or several immunonodul ati ng agents, for the prevention and/or

treat gﬁngﬁeéf n%ﬁgg.%nt ﬁfv%ﬁﬁéﬁt%ﬂ]ﬁ‘%lgﬂeé%%é%s'@?&t é%ﬁ?bd%'aeéﬁ"F?MQ(r](ﬂi e the a

preferre i ment o e Invention, said agents are selected fromthe
group conmseparnatign af a/yh2008/eLEZ8I160 rmaTsitiG20aEicnallp 9or udetin combination with

ol ocul o OREnl SRy SRS TREYERTorASt & mgRTive TPRARE SR, P RtmBaC B HET

ant agoni gfisezaed angedioslicreentivhel hageineceptors. 5 The present invention
also relates to the use of a compound of Formula (lI) for the preparation

of a pharmaceutical conposition, optionally for use in conbination with

the T s XEL8lesklTHREEREN 254, B RE R Bio:y Blos 1o RS cE PorOB T BRY o7 s
rel ates tconper- M vo® & the Ceormpolntd off Fermulba(lf 1ds tsugh. Arnveieteride YoV to

t he conpound of Fornul a fl) as such. Any reference to a conpound of
For mul a CPMRAINchet &osnela ¢l be themipe & Peasinderieed @g taferingoatsqeto the

gg;regisgﬁ{&irr’%gpl%&hgrHfbs-dr%fgst BF theBOMBEURE EPTESNAIL (), £S5 HPRSSIiL 8k and
expedient.
15
The compounds of Formula () can be manufactured by the methods given below,
by the methods given in the Examples or by analogous methods. Optimum reaction
conditions may vary with the particular reactants or solvents used, but such
conditions can be determined by a person skilled in the art by routine optimisation

20 procedures.

Compounds of the Formula (I) of the present invention can be prepared according to
the general sequence of reactions outlined below. Only a few of the synthetic

possibilities leading to compounds of Formula (I) are described.
R;

Structure 1

25
The compounds of Formula (I) may be prepared by reacting a compound of

Structure 1 with hydrogen in the presence of a catalyst such as Pd/C, Pt/C, PtO,,



The conpounds of Fornula (I) can be manufactured by the nethods given
below, by the nmethods given in the Exanples or by anal ogous nethods.

Opt i mum reacbecars7oieondi ti ons nmay vary with the parti cul aCTABZ06/63199 oOr

sol vents used, but such conditions cande determ ned by a person skilled
in the art by routine optimsation 20 procedures. Conpounds of the Fornul a
(I') of the present invention can be prepared according to the general
sequence of reactions outlined bel ow. Onl m_lla few of the synthetic

nossi bi | 6l5-d8 3 SelMPMgSUH abREGNREINeansl Mtk qie) TAeccaiBReYNdSef StclRre Re
OR6 O 55 gﬁyﬁé?ﬁgrﬁéa%c&%ké?aggﬁ%% %m@@bﬁal(ﬁ é{rpcﬁ?e Fith*a &ﬁn@@ of N€

4
conpound repar y reacting a conpound
St r uct ur Stiuchirel3 hy drsodemtisoch 2 metwmotetbina, abedpastol stotienas eRd/iCihdt / C,

Pt 02, WO 2006/ 137019 PCT/|B2006/05199 S etc. in _a solvent such a

et hanol , PFeSNEaP! 2 Page SHPE.a.S %%’Mﬂuﬁégﬁ?’ %@5&&!&9@88'9&%@%- lg’é’t)g@t@par ed

by regct iorpgiﬁaa(g@ggéwgg | Structure 2 with a conpound of Structure 3 in a
C

sol vent su as net hanol, ethanol, isopropanol, toluene, etc. in the
presence of a base such as KOH, Na&OH, NaOwve, NaCOEt, potassiumtert.
butylate, 5 or an acid such gs Hjl. RL RHO R3 | ":VR-RT RA R6E O R6O
Structure 3 S R1 R OO
R7 RS /\/R4
Rs 0
| \ Structure 3
RS S R®

Structure 2

The compounds of Formula (1) in addition may be prepared by reacting a compound
of Structure 4 with a compound of Structure 5 under Grignard conditions, preferably

10 at temperatures below room temperature. The Grignard reagent of Structure 5 is
prepared according to standard methodology. The functional groups present in the
residues R’ to R* may require temporary protection or may even be introduced in
additional steps that follow the Grignard reaction.

R7
Re
RS S
Structure 4

15



RR5 S Structure 2 Structure 1 R2 R4 R3 The conpounds of Formula (1) in
addition may be prepared by reacting a conpound of Structure 4 with a
conpound WO 283ciiare 5 under Gignard conditions, pref@cahB3006/0809%0%

t enperatures bel ow roomtenperature. Thg Gignard reagent of Structure 5 is
prepared according to standard net hodol ogy. The functional groups present
in the residues RL to R4 may require tenporary protection or may even be

i ntroduced in additional steps that followthe Grl nard reaction. Br R1
R7 R- RT&er\Veinek amide\compaindgofrdirugyre &is grapareqkby dreqtingrecanpagidet 4

Forrmul a 4 A 1 lnreb
o e cosiistre,f uf [FO eyl teiel hlHitrde 1P dhe. addifoger
Structur @oﬁplmg Irleagda{d;unshtdwEDﬁjrmsz JEME dtgd(McMentiedeHi M.tReHpffemence of
a coupI| eg& h as (M Mentzel

Hof f mann %t%‘geﬁn{%r?%?m‘@ﬁsafﬂ dBesieim %%@Pns)ﬂr’r‘\%ﬁﬁ'ise

f_) >1’gt ggz ! SJﬁ)u5na]l U%PP}I\alkft/k'@f’ie EnaklibEHEnikbRIbRIASS0 kEIg 751 HBG43395ingRIN) -

Satyamurthi’, . S. Aidhen, The growing synthetic utility of Weinreb's amide, Journal
fuer Praktische Chemie (Weinheim, Germany) 342 (2000) 340-347; V. K. Khlestkin,
D. G. Mazhukin, Recent advances in the application of N,O-dialkylhydroxylamines in
organic chemistry, Current Organic Chemistry 7 (2003), 967-993).

R7
R5 S OH
10 Structure 6

The compounds of Structure 2 may be prepared by treating a compound of
Structure 6 with MeLi in a solvent such as diethyl ether, THF, or dioxane, at
temperatures between -20 and 50°C. Alternatively, a compound of Structure 2 may
15  Dbe prepared by reacting a compound of Structure 4 with methylmagnesium bromide.

The compounds of Structure 6 are either commercially available or are prepared
according to or in analogy to known procedures (e.g. WO 03/014107; 1. C.
Gonzalez, L. N. Davis, Ch. K. Smith, Bioorg. Med. Chem. Lett. 14 (2004) 4037-

20 4043; M. J. Rudolph et al. Bioorg. Med. Chem. Lett. 12 (2002) 491-495; N. L.
Subasinghe et al. Bioorg. Med. Chem. Lett. 11(2001) 1379-1382 and literature cited
therein; T. Thiemann, M. Watanabe, Y. Tanaka, S. Mataka, J. Chem. Res. 2004,
723-727).

25 Examples

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

thereof.



Satyanurthi, 1. S. Aidhen, The growi ng synthetic utility of Weinreb's

am de, Journal fuer Praktische Cheme (Winheim Germany) 342 (2000)

340- 347; wWo 2806/81est kin, D. G Mazhukin, Recent advan®e€3/IBmWo6/hx1990
application of N, Odial kyl hydroxyl am n in organic chemstry, Current
Organic Chem stry 7 (2003), 967-993). R6 O RS S OH 10 Structure 6 The
conpounds of Structure 2 nay be prepared by treating a conpound of
Structure 6 with MeLi in a solvent such as diethyl ether, THF, or di oxane,
at tenperatures between -20 and 50C. Alternatively, a compound of

Structur t th
nmet hyl mag\r%@ eréﬁjr8§§‘? é%?ﬁggqgonpou&g?bnﬂd%ta?%@ glrﬁ;q%ﬁgaerosbg FI hlgerﬁ:{ 163(%
commer ci dHy) @vaﬁsCaleR QVSaIk/IHzpr(em“aadeiBGIdprdhlengcaloslmfts| a]reagalletngm toprknown
pr ocedur es { ?r/014107 I @ l( Smth
Bi oorg. NE@UV GL%Ye”tlllﬁe@zGWﬂi'p%%eﬁ 2&)-4%1219'6‘%’ ‘JdOFtB bi tp'r‘r taplely p

Bi oor g Le 1 91 4 :
Bi oorg 'I%ﬁtu eﬁ‘ex e][ﬁtéxet %?9001 1%7%” 1%@%”@% ﬁ)l t?ﬂ?‘?jrw@ﬁ{‘géﬁgké‘}s‘e. n;
T. Thi eneme,givén at-mabe, LG‘MS’re(ﬁmmgarSNaViagaaarawltn HEht100 Rasary 2P0ap and

723-727 f | i b
do ot &iDA: ST Je150TE0h LOTPRBEERC B Bobe) 1o AdPE Pt SIS D0
17 ALt Gamehat Y %mﬁoﬁbﬁ@.ﬂ@r&%éﬁa ;‘Fﬁﬁmaﬂs ADAFAEUEIL BRRNN it NVR

(300 MHz) or 13C NMR ari an em cal are givén in
ppm r eI duy|M(BLCMa@elfmﬂ\/lemkdsnmalgeﬂ 5D|Fczszt j @sby mettlrg; pgllniatCompounds

COLT ) siare purib® by siseParaiie Pl ¢ Mrduiar S teAliar Suapn 1S M b kg, Dt
(Fi i gan oh 93k ople HRwA00 Bhigifg PO Ands AR %Qé.dama)r 6y6rvﬁr£Lc§rm

Zorbax SB-AQ 5 ent % acetonitrile
(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).

15  Abbreviations (as used herein)

approx. approximately
aqg. aqueous
atm atmosphere
BSA bovine serum albumin
20 Bu buty!
CC column chromatography
DCC dicyclohexyl carbodiimide
DCM dichloromethane
DIPEA diisopropyl-ethylamine, Hunig's base, ethyl-diisopropylamine
25 DMF dimethylformamide
DMSO dimethylsulfoxide
EA ethyl acetate
EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide
Et ethyl
30 h hour(s)
HPLC high performance liquid chromatography
LC-MS liquid chromatography — mass spectrometry

Me methyl



in water, 1 mn, with 0.04%trifluoroacetic acid, flow 4.5 nL/mn), tRis
given in mn; by TLC (TLC-plates from Merck, Silica gel 60 F254); or by
mel ti ng pwonooe/1Boorpounds 10 are purified by preparati vePEPIR2006/03199M:
X-terra RP18, 50x19 mm 5 m gradient: ,gl0-95% acetonitrile in water
containing 0.5 % of formc acid) or by LC (Labomatic MDD 80-100 punp,

Li near UVI S-201 detector, columm: 350x18 mm Labogel -RP-1 8-5s-1 00,
gradi ent: 10% net hanol in vvater to 100% net hanol ). 15 Abbreviations (as
used her éNiA) approx. appnBi@(®ately ag. aqueous at m at nosphere BSA

bovi ne s al bum n 20 Bu, aphy DCC dicycl ohexyl
car bodi i %ﬁlggb DCM di chl oromeﬁ]% gﬁ%%l soprgquc&rt hyI am ne, Hunig's
base, etlQAecdii sopropyl awetete 25 DVF di met hyl f or mami de DMSO

nopr opyl FPUCEEPRY | - car bGIRTIHOG  Es (R TyIY PIHEUI S oRelRa Ay (1)

perfogmange liquid chrorahb g raphy LC- M5 liquid chromatography - mass
spectronetry M net hyl 006/ 137019 PCT/1B2006/ 051990 18 mn mnute(s)
MPLC nedipuep.pr essur e Ilqpneplarative)rrat ography QAc acetate

TBTU 2-(1H-benzotriazole-1-yl)-1,2,3,3-tetramethyluronium
tetrafluoroborate
THF tetrahydrofuran
10 room temperature
sat. saturated
S1P sphingosine 1-phosphate
TLC thin layer chromatography
[ retention time

15

Methanesulfonic acid 2,2-dimethyl-[1,3]dioxan-5-yImethyl ester

The title compound is prepared following the procedures given in B. Xu, A.

20 Stephens, G. Kirschenheuter, A. F. Greslin, X. Cheng, J. Sennelo, M. Cattaneo, M.
L. Zighetti, A. Chen, S.-A. Kim, H. S. Kim, N. Bischofberger, G. Cook, K. A.
Jacobson, J. Med. Chem. 45 (2002) 5694-5709.

Example 1

25
a) At 0°C, DMF (4.3 mL) is carefully treated with phosphoroxychloride (2.8 mL) and

the mixture is stirred at rt for 20 min before 1,1,1-trifluoro-3-phenyl-propan-2-one
(1.55 mL, 10 mmol) is slowly added. The reaction mixture is stirred for 2 h at 45°C



PdCl 2(dppf) dichloro[1, 1" -bis(di phenyl phosphi no)ferrocene]palladium(ll) 5
Ph phenyl prep. preparative TBTU 2-(1 H benzotriazol e-1

-yl) -1, 2, 8020tt3r@pet hyl uroni um tetrafl uoroborate THEPCetuBzloyasiedour an 10
rt roomtenperature sat. satu rated si ngphl ngosi ne 1-phosphate TLC thin
| ayer chromatography tR retention tinme 15 Methanesulfonic acid
2,2-dimethyl -[1, 3] di oxan-5-yl nethyl ester O ~000QO__ ;~ The titIe

conmpound i s 1prepared foll owing the procedures given in X
St ephens ang 1&ihraicthegihéed ayvith gat. ag. &ae@qqtate soluitere fg0 rrLL %%W@FQI 491 mL)

& ook, 38 qracke Ik oty " T orblan ! daseljs Sepkiba yaShad MHEROE
FﬁC S{1 251q0-ﬁ;l1ela030§tsoﬂ).ﬁiori;)l‘d1"|e(d4oBem:}l;]a286)4camc¢fewlabprettteeetbgg'lvtwi 3-![0h:coro-4é484-_
posporo chlori de e mx irred at r or m n
before 1, ri UQrpr4 h%’b\g'c?bué‘zp‘ﬁ'g‘l?? @r@@naﬁa& OC"iO' 5nm, 10 mol) is slowy
addedg The reaction mxture is stirred for h at 45C V\D 2006/ 137019

PCT/ 1 B2006/ 051990 19 and 18 h at rt, dilut ed with sat. aq. Na-acetate
sol ut i on b) A® arkdlutiod ofetier 2¢meraapioacetate (0.88 g, 6.75 mmol) in THF (45 mL) NaH

(271 mg, 6.75 mmol, 60% in mineral oil) is added at -10°C. The mixture is stirred at
0°C for 30 min before a solution of 3-chloro-4,4,4-trifluoro-2-phenyl-but-2-enal 1.32
g (4.5 mmol) in THF (5 mL) is added. The reaction mixture is stirred at rt for 45 min,

10 then treated with 2 N ag. NaOH (2 mL). Stirring is continued for 15 min and the
mixture is diluted with water (100 mL) and 1 N ag. NaOH (15 mL). The mixture is
extracted with diethyl ether (70 mL). The organic extract is dried over Na,SO,4 and
evaporated. The crude product is purified by prep. HPLC (Waters Xterra MS18, 75 x
30mm, 10um, 10 to 95% acetonitrile in water containing 0.5% formic acid) to give 4-

15  phenyl-5-trifluoromethyl-thiophene-2-carboxylic acid ethyl ester (760 mg) as a
brownish oil, LC-MS: tg = 1.12 min; '"H NMR (CDCls): § 7.75-7.72 (m, 1H), 7.42 (s,
5H), 4.39 (g, J = 7.0 Hz, 2H), 1.40 (t, J = 7.0 Hz, 3H).

c) A solution of 4-phenyl-5-trifluoromethyl-thiophene-2-carboxylic acid ethyl ester

20 (750 mg, 2.50 mmol) in ethanol (12 mL) and 2 N aq. LiOH (6 mL) is stirred at 65°C
for 2 h. The reaction mixture is cooled to rt, diluted with water (60 mL) and extracted
with DCM (50 mL). The aq. phase is acidified by adding 2 N aq. HCI (7 mL) and
extracted twice with DCM (2x50 mL). These organic extracts are combined, washed
with sat. ag. NaHCO;, dried over Na,SO,, evaporated and dried under high vacuum

25 to give 4-phenyl-5-trifluoromethyl-thiophene-2-carboxylic acid (670 mg) as a brown
solid, LC-MS: tg = 0.97 min, '"H NMR (Ds-DMSO): § 7.57-7.54 (m, 1H), 7.46-7.42 (m
5H).

d) To a solution of 4-phenyl-5-trifluoromethyl-thiophene-2-carboxylic acid (272 mg,
30 1.0 mmol) in THF (10 mL), a solution of MeLi (1.30 mL, 1.6 M solution in diethyl
ether) is added. The dark red reaction mixture is stirred at rt for 10 min. The reaction
is quenched by adding sat. ag. NH4Cl (10 mL). The organic phase is separated,
dried over Na,SO4 and evaporated. The crude product is purified by prep. HPLC



and extracted with diethyl ether. The organic phase is separated, washed
with sat. ag. NaHCO3-sol ution, dried over Na2SO4 and evaporated to give
3- chl or o-wWQ208k/130010f | uor o- 2- phenyl - but - 2-enal (2.20 g) a&sTaBpabesiywal | ow
oil. 5 b) To a solution of ethyl 2-ner toacetate (0.88 g, 6.75 mmol) in
THE (45 nL) NaH (271 ng, 6.75 mml, 60%in mneral oil) is added at -10C
The m xture is stirred at OC for 30 mn before a solution of
3-chloro-4,4,4-trifluoro-2-phenyl-but-2-enal 1.32 g (4.5 mol) in THE (5
m) is adiaiersThiericeM&1Bord S KONy 10313t 10 e 85% acetonidileds watar camiainieg

treated wth ad, . . Lrring s nt j,.n for 1 ] t he
m xture :Msécﬁ’ %%%gc%ﬁ'm%%rwk)le%g I-)g-félﬁlgo&oﬁtﬁaf—fﬁ@%‘%nﬁgl)ﬁ?%%@%

m xture ingg) £XparRCaBWbI N Gl hyl= eldeehin 70 NMR (Tbe|.PrORHC7 88t (FACHH)i S
dried over Na2SO4 'and evaporated. The crude product is purified by prep.
HPLC (Vat/e4s74&(mDNEL.80 ($38H). 30mm 10m 10 to 95% acetonitrile in water
contapning 0.5%formc acid) to give 4 15

phenyt-5-trifl uoronethyl-thi ophene-2-carboxylic acid ethyl ester (760 ng)
as a br §bluﬂbh,ofhcgd\@heﬁﬁs;trmuéﬂamtnzl-thrrd)dwﬁ-zé Banore gS(YETgZ-OY?SEim 1
H, 7.42 (s, 5H), 4.3 gq, J =7.0 Hz, 2H), 1.40 (t, J = 7.0 Hz, 3H¥. c) A
sol ution %moki-@flb%ﬁﬁ-dﬁmt Vi4-hyeerbayraldanysm &k md. 2B orgalkinaeihanet k|

ester 20Q.(,7 , 0. L)~ A t (42 g i ) is
Stirtea dIVEERa"P N oD Tploddhdf (B3 ML X §2afida 3 fof\u8h, Fhiienfuci), | b
wat er ( 60nirture andilgstingith aatervit OmDCNaf. Sy NgHC DR €18 anL )pdvacs ¢ N N B dafid ed
by adding 2 N ag. HC (7 r%_% and _extracted twice wth DCM (2x50 §L). These
or gahPc &xtragieds withe (& dNbhadABAOTAAN G exdiact dg. gty brped- e

Na2SOM4, r3 A > 1@ gH -
- pheny! “SapOleddo e KL £ yHRAR S T ANCKBEBIENAL L& g torometngt
sol i d, L@ibghenR-y)-prapenaine, (38HHNES & DB BVBO)id, I8C-MS7tr%E 54 7(min.1 H) ,
7.46-7.42 (m 5H). d) To a solution of

4- phenyl -5-trifl uoronethyl -t hi ophene-2-carboxylic acid (272 ng, 30 1.0

mol ) ineTHR (ddiutitn - of Cﬁ(ﬂ-H?&r@&y@,SJ&ﬁhbtﬁyﬂ-PﬁQnW—ﬂ-(l-&éﬂyﬁgltlclflﬂj%rﬂé’!hyl-
diethyl eéther) is added. The dark red reaction mxture i's stirred at’ rt
for 18 nithiopiree2-ywiorapsmones(3uergh@87byma) iy eskanol 8. miH4g trgated ifh  The
organic €nkS. . SepPar.atsed, i e r . and ev h e
pr oduct ﬁ@gu@:‘sfr{@d?@ﬁﬁcgpe}nqc_j{%i?ddes%%g M’gp%%lo% g S?Irt%%oé’[% ?glr 1 T1 Em%rufj
atm H,. The mixture is filtered over celite and the solvent is removed in vacuo to
give 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-phenyl-5-trifluoromethyl-thiophen-2-yl)-
propan-1-one (28 mg) as a green oil, LC-MS: tg = 1.13 min, '"H NMR (CDCls): &
20 7.56-7.53 (m, 1H), 7.46-7.38 (m, 5H), 6.83 (s, 2H), 4.48 (s, 1H), 3.18 (t, J = 7.6 Hz,

2H), 2.94 (, J = 7.6 Hz, 2H), 2.21 (s, 6H).

Example 2

25
A solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-phenyl-5-trifluoromethyl-
thiophen-2-yl)-propan-1-one (8 mg, 20 umol) in 2-propanol (0.7 mL) and 2 N aq.
NaOH (0.27 mL) is treated with (S)-3-chloro-propane-1,2-diol (9 mg, 80 umol) and

the mixture is stirred at 65°C for 24 h. The mixture is cooled to rt, diluted with formic



WO 2006/ 137019 PCT/ 1 B2006/ 051990 20 (Waters Xterra M518, 75 x 30mm 10m
10 to 95% acetonitrile in water containing 0.5 %formc acid) to give

1- (4- pheryD-260cri37d1IPUOTr orret hyl -t hi ophen- 2-yl ) - et hanone ( BCT/IRYp6/6HIPal e
yellow oil, LCGMS: tR=1.06 mn, 1H NM3 (CDC13): 8 7.62-7.60 (m 1 H),
7.45-7.40 (m 5H), 2.60 (s, 3H). 5 d) sol ution of

1- (4-phenyl -5-trifl uoronethyl-thi ophen-2- yI ) -ethanone (30 ng, 0.135 mmol)
and 3, 5-di net hyl - 4- hydr oxybenzal dehyde , 0.27 mmlg in ethanol (1
m.) and Scid (QERSiML)i &tshreparnatd Py peeprhi L@ g/?ater%at%rfal\/t Tl 9AFMmM Fwa,

and 1 N 09 Pairebdoll ¥R tudiel folPhihetcs *Lf#fm?ﬁﬁéc'sfg%m”%i?- 2

dried ovejinrgaBrapusky LS\@Qm@thf?ICbﬁ@?%W% phen -5-trifluoro-methyl-thiophen-2-
yl

3- (4- hydr oxy- 3, 5- di et pheny phenyl - tr| f | uor onet hyl -

t hi ophen¥}- @mpapﬂo@@%&%éﬂq P 5P 0&'§|e§3 WM'S@& M%-tvs: 1.0R mml[M’?‘ﬂ‘ﬂ?l e)
A sol gti

3-(4- ﬁyd?@gy 3, 5-di et hyl - phenyl ) - 1- (4- phenyl -5-trifl uoronethyl - 15

t hi ophen-2-yl)-propenone (30 ng, 0.075 nmmol) in ethanol (3 nlL) is treated
vvith Pd/ 25 ng 10 % Pd) and the resulting suspension is stirred at rt
for Ple3atm H2. The mixture is filtered over celite and the
sol vent is renmoved in vacuo to givep
3- (4- hydroxy- 3, 5-di net hyl - phenyl3 1-[ 4- phenyl -5-tri fl uoronet hyl -t hi ophen- 2-
yl)- propan-1-one (28 ng) ad a gren oih, LC-MS: tR = 1.13 nin, 1H NW\R
(CDC13): 8 20 7.56-7.53 (m 1 W : 5H), 683(3, 2H), 4.48 (s,
1 H, 3.18 (t, J = 7.6 Hz, /=K 7.6 Hz, 2.21 (s, 6H).
Exanple 2 O F3C S HO OH R ydb y35d|rrethyl
phenyl)-1-(4-phenyl -5-trifl Wpropan | -one (8 ny,
20 nmol) in 2-propanol (0.7 nmL) and 2 N aq. NaO—| (0.27 mL) is treated with
(S)-3-chl oro-propane-1,2-diol (9 ng, 80 nol) and

10 A solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-phenyl-5-trifluoromethyl-

thiophen-2-yl)-propan-1-one (8 mg, 20 pumol) in 2-propanol (0.7 mL) and 2 N aq.
NaOH (0.27 mL) is treated with 2-bromoethanol (10 mg, 80 umol) and the mixture is
stirred at 65°C for 2 h. The mixture is cooled to rt, diluted with formic acid (0.25 mL)
and separated by prep. HPLC (Waters Xterra MS18 19x50mm 5um, 10 to 95%

15  acetonitrile in water containing 0.5 % formic acid) to give 3-[4-(2-hydroxy-ethoxy)-
3,5-dimethyl-phenyl]-1-(4-phenyl-5-trifluoro-methyl-thiophen-2-yl)-propan-1-one (4
mg) as a colourless lyophilisate; LC-MS: tg = 1.12 min, [M+1]" = 449.15.

Example 4

0O
S

\ /

~ U

a) Phosphoroxy chloride (17 mL, 186 mmol) is slowly added to DMF (17 mL) at 5°C
and the mixture is stirred at rt for 40 min before phenylacetone (9.5 mL, 74.5 mmol)
is added at 8°C. The reaction mixture is stirred for 1 h at 8°C, then at 72°C for 3.5 h.
25 The mixture is cooled to i, diluted with water/ice and buffered by adding Na-acetate

20 OH

(40 g). The solution is extracted twice with EA (250 mL). The organic extracts are



the mxture is stirred at 65C for 24 h. The mxture is cooled to rt,
diluted with form c WO 2006/ 137019 PCT/|1B2006/ 051990 21 acid (0.25 nL) and
separ at edwbypowBm19HPLC (Waters Xterra M518 19x50nm 5m PCTOB2006/85%990
acetonitrile in water containing 0.5 %4 éirmc acid) to give 3-[4-((9S) -2, 3-
di hydr oxy- propoxy) - 3, 5- di net hyl - phenyl ]

-(4-phenyl -5-trifluoro- rrethyl-thl ophen 2 yI) propan 1 -one (3 ng) as a
colourless |lyophilisate; LC M5 1]+ .21. Exanple
3 O F3cwashed\witwaier fmcgemqratedoﬂ h@ qrudwmw@pgtf@ﬂrmt G@ on silica gel

0 el ) B RAR hetahe | EROS TR B o LRIRbRE G oL BltoR e a8 BB AND:
2- br onoetdnangd liguia:; WNI\HQ (C0I0I5)a8d Ot4re(7itx) Uy @21 B30k, 5HYJ2 20 (858Hf.or 2 h.

The nmixture is cooled to rt diluted W|th ormc acid (0.25 nL) and
separ at ed by prep. HPLC (V\aters Xterra M518 19x50mm 5m 10 to 95% 15

g??i??ét [t]jly dl‘—_atgyp 2"‘@%?5%%?6’%&@ Mod- ¢ 480G 85! HadPtdP'a’ freshly prepared

3, 5-di rretsbjdtropfm‘rsddlurih (e ghEOth@)tmléthamIO(SOHhh)/I'Fd thlslsbkﬂrtloa -3tthlops- Qpan 1
-one (4 a_colourless |yo hlllsﬁ%f LC- MS

196015, ERahuiaut-enahas & o5 Meielk resdsd dediis Midureris SHTE g 018 |
sl oWy agddegbd ot %Ef%ﬁ%rﬂ-)& QtN%ﬁ _?gﬂgloﬁk@fl l;TDH ?&H{&Zﬁ%bﬁg@%r@ stfrﬁn%‘?é 40

m n bef or é phenyl ace he reaction
m Xt ure mnhnued at70 % fdr mhaTheetharimém M2 iharacBo5thie. repaifing mixitranie i s

- T Qubls ih histey Ahd iRl wiR 1FCH. e S0P Bt EatiPhct

are WO 2GR/ dxadrdtéd REH diBBRPetir1998 solvent of the ether phase is evaporated, the

residue is suspended in acetonitrile, filtered and washed with additional acetonitrile

and dried to give 5-methyl-4-phenyl-thiophene-2-carboxylic acid (4.45 g) as a yellow

powder, LC-MS: tg = 0.92 min, [M+1+MeCN]J* = 260.13; '"H NMR (CDCls): & 7.84 (s,
15  1H), 7.46-7.33 (m, 5H), 2.55 (s, 3H).

c) To a solution of 5-methyl-4-phenyl-thiophene-2-carboxylic acid (1.50 g, 6.87
mmol) in diethyl ether (100 mL) MeLi (7 mL, 1.5 M in diethyl ether) is added at 5°C.
The mixture is stirred at rt for 90 min before another portion of MeLi (1 mL) is added.

20  Stirring is continued for 1 h. The mixture is diluted with water and extracted with EA.
The organic extracts are evaporated and the crude product is purified by CC on
silica gel eluting with heptane:EA 4:1 to give 1-(5-methyl-4-phenyl-thiophen-2-yl)-
ethanone (490 mg) as a colourless oil, LC-MS: tg = 1.00 min, [M+1]* = 217.10; 'H
NMR (CDCls): 8 7.62 (s, 1H), 7.48-7.33 (m, 5H), 2.54 (s, 6H).

25
d) A solution of 1-(5-methyl-4-phenyl-thiophen-2-yl)-ethanone (419 mg, 1.94 mmol)
and 3,5-dimethyl-4-hydroxybenzaldehyde (350 mg, 2.33 mmol) in ethanol (4 mL)
and 5 N HCI in isopropanol (2 mL) is stirred at rt for 1 h. The dark green solution is
diluted with water and extracted with EA. The organic extract is evaporated,

30 dissolved in ethanol (10 mL) and treated with Pd/C (60 mg, 10% Pd). The slurry is
hydrogenated under 1.4 bar of H, for 6 h. The mixture is filtered, the solvent is
removed in vacuo and the crude product is purified by CC on silica gel eluting with
heptane:EA 4:1 to give 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(5-methyl-4-phenyl-



22 washed with water and evaporated. The crude product is purfied by CC on
silica gel eluting with heptane : EA 4:1 to give

3- chl or o-wopb@mgloibut - 2-enal (8.96 g) as an orange | i q@&ca/IBZoek/HNBIY CDCL3) :
8 10.42 (s, 1 H), 7.42-7.30 (m 5H), 2.29 (s, 3H. 5 b) Ethyl

2-mer captoacetate (5.92 g, 49.3 mvl) iS added to a freshly prepared
solution of sodium (1.2 g, 50 mmol) in ethanol (50 nmL). To this solution
3-chl oro-2- phenyl - but - 2- enal hé’ﬂ% 90 g, 49.3 mmol ) is added and the m xture
is stirr é'&!OQF'efﬁ't -Ylsproggan-one Oemgg@@a gplogrigss pesinN-GeMSs 4 at1.88 nain, Li oH

(30 mL) i e S KA ' c j d 7 QCf T, | is
r enoved i['gl"'\el}ggﬂg,’,sqt € Hewﬁngﬁg%rh)xg Eé%all(lg H'g)tcﬂ‘%:t?e@ \(Nlr%t EH\)\iaegéeéashn?m
extract ed 48 (& DOVI3. Thed®a) =phese.2 HzagHylid beddw § = 2@, 8HEHZ, arg, 2xbr@ct ed
with diethyl ether. The solvent of the ether phase is evaporated, the

resi due i3)s8d&el§d€H)-i n acetonitrile, filtered and washed with additional
acetopitrile and dried to give 5-nethyl-4-phenyl -thi ophene-2-carboxylic
acid (4.45 g) as a yellow powder, LCMsS: tR =0.92 min, [M1+MeCN+ =
260. 13; HidiMRe(AXDCL3): 8 7.84 (s, 15 1 H, 7.46-7.33 (m 5H), 2.55 (s,
3H). c¢c) To a solution of 5-nethyl-4-phenyl-thiophene-2-carboxylic acid
(1.50 g, 6.87 mol) in diethyl (100 m.) MeLi (7 nm, 1.5 Min diethyl
ether) is added at 5C. The m (s stirred at rt for 90 mn before
anot her portion of MeLi (1 nlL) \Stirring is continued for 1 h.
The m xture is diluted w th=w ted with EA.  The organic
extracts are evaporated a is purified by CCon silica
gel eluting with heptane: EA4"1 to give O/\__/\

1- (5- et hyl - 4- phenyl -t hi ophen-2-yl)- et hanone 0 ngU as a colourless oil,
LCMs: tR=1.00 mn, [M1]+ = 217.10; 1H NWR (CDC13): 8 7.62 (s, 1 H),
7.48-7.33 (m 5H), 2.54 (s, 6H). 25 d) A solution of

3. 5= a1 neOhgPLHBR LA BRBRT B MR SRR S e 4 bt Barer (Ao
and 30N iebpari 1L EUPAROD. 1(72 Mikol) is Bpidpaed! et mIL?] ahar3 i dt. NE®@Hde/3kmay een

solutionis diluted wwth water and extracted with EA The organi_c extract
i s evaporaireatedRwithi (S3d¢Haro-propengnl-diald9rNgal@or maalkandithe nryiuee ($0

my, 10% .@‘ﬂ)r{ed%l%@‘gf"‘fc%ryzﬁ%. 'I*WedEB’IQEH?Fsegvé%jrﬁfedlaﬁd RAs Lol & PurfieB: od N€
m xture is Triltered, the solvent is
prep. TLC plates with EA to give 3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-
phenyl]-1-(5-methyl-4-phenyl-thiophen-2-yl)-propan-1-one (44 mg) as an oil; LC-MS:
15 tg = 1.00 min, [M+1]" = 425.23; 'H NMR (CDCls): & 7.60 (s, 1H), 7.46-7.32 (m, 5H),
6.88 (s, 2H), 4.11-4.06 (m, 1H), 3.86-3.80 (m, 4H), 3.19-3.11 (m, 2H), 2.98-2.91 (m,

2H), 2.72 (d, J = 5.3 Hz, 1H), 2.53 (s, 3H), 2.25 (s, 6H), 2.11-2.05 (m, 1H).

Seth.

Example 6

20 o NH,

a) A solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(5-methyl-4-phenyl-thiophen-2-
yh)-propan-1-one (300 mg, 0.86 mmol) in 2-propanol (7.5 mL) and 3 N ag. NaOH
(2.5 mL) is treated with epichlorohydrine (158 mg, 1.72 mmol) and the mixture is
25 stirred at rt for 24 h, then diluted with water and extracted with EA. The solvent of



renoved in vacuo and the crude product is purified by CC on silica gel
eluting with heptane:EA 4:1 to give

3- (4- hydrweype®/B7dp et hyl - phenyl ) - 1- (5- net hyl - 4- phenyl WOTABDBS/A3FW1 9
PCT/ 1 B2006/ 051990 23 t hi ophen- 2-yl )-prﬁgan | -one (360 ny) as a col ourl ess
resin; LGMs: tR=1.09 mn, [Ml ]+ = 351.25; 1H NVR (CDC13): b 7.60 (s,
1 H, 7.46-7.30 (m 5H), 68583 2H) 448(s 1H, 314(dd J =7.0,
8.2 Hz, 2H), 2.92 (dd, J = 8.2 2H), 2.52 (s 3H), 1f 6H) .
Exanpl e gh@orgarpqg @irq&;t g@qy@p@mt% and J[he résidue is purified by CC on silica geI

3- (4- hydrgx I (

propan 1 _Ongwggq-lr%%&%}’fi9g§?% %IVé?’ %?Orﬁéﬁgrﬁ%ﬁa i{rrﬁéfh{i’%hﬁlﬂeréyly

(0.3 nl) methyk4-pheagl-thidphenR-y§-propan-d-grnegadend) asdaroloil( 2E-M$: 1R.=84G. ‘rﬂml )
and the mxture_ is }I rred at 70C for 24 h. The solvent is evaporated and
t he resi & "‘Hur—l‘f'(?ea on prep. TLC plates with EA to give

3-[4-§(S) -2, 3-di hydr oxy- propoxy) - 3, 5- di net hyl -

phenyl]-1-(5- et hyl - 4- phenyl -t hi ophen-2-yl)-propan-1-one (44 ng) as an oil;
LC- Ms: 1B)t R solutiod of n3-(BJadimethy|426xi2d)y et hdviR-ged@l)3)-{ 5-gnethdet-phenyl- H) ,

C7~} ?ng C7~} ﬁh'w @%yl 9?@??8@ @fe(Sb -I—é}”ﬁ“(g)z'”(@ethﬁngq 3] §1L3|Zand1a 0”23@(3
3H), 2.2 I ( Sppfd 7 B-sbitdndR ndthatohls sl 858 for SnZhd e Mg @ h Arhe

sol uti on
3I §4 hydrsoxaen&érein@mmm vaixhﬂﬂathd {He (@m lry purfigehiey prep. HﬂBb@etO g’ive 3 [4-
[ opan- -0n and
Y005 T amin s hydrasy RIORPI- Bo PR by BROSRY o 1p 7aethika-ohery ey t he
Vru ;(thulrzz_ 'yf?rér%gowggféioﬂt migh 4905 2bioliresde8siell I \ei-Rib: Wit b G"%Veh@”ﬁl/l?ﬁt* racted
424 .24.

5

Example 7

e

15 HO  H
A solution of 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-1-(5-methyl-4-phenyl-
thiophen-2-yl)-propan-1-one (33 mg, 82 umol) and methylamine (0.082 mL, 2 M
solution in THF) in methanol (1 mL) is stirred at 65°C for 4 h and at rt for 18 h. The
solvent is removed in vacuo and the residue is purified by prep. HPLC to give 3-[4-

20 (2-hydroxy-3-methylamino-propoxy)-3,5-dimethyl-phenyl]-1-(5-methyl-4-phenyl-
thiophen-2-yl)-propan-1-one (4 mg) as a colourless resin; LC-MS: tg = 0.88 min,
[M+1]* = 438.25, '"H NMR (as formate salt) (CDCls): & 8.56 (s, 1H), 7.60 (s, 1H),
7.45-7.30 (m, 5H), 6.85 (m, 2H), 4.60 (s br, 2H), 4.37-4.30 (m, 1H), 3.81-3.70 (m
2H), 3.18-3.10 (m, 4H), 2.96-2.88 (m, 2H), 2.70 (s, 3H), 2.51 (s, 3H), 2.20 (s, 6H).

25

Example 8



WO 2006/ 137019 PCT/ 1 B2006/ 051990 24 the organic extract is evaporated and

the residue is purified by CC on silica gel eluting with hepaten:EA 5:1 to
gi ve 3- ( 3yvb-2diamtityl - 4- oxi r anyl met hoxy- phenyl ) - 1- ( 5- PCT/IB2006/051990

net hyl - 4- phenyl - t hi ophen- 2-yl) - propan- 1, $ne (92 ng) as an oil; LGMsS: tR =

1.13 nmin, [M1 ]+ = 407.24. 5 b) A solution of

3-(3, 5-di net hyl - 4- oxi ranyl net hoxy- phenyl ) - 1- ( 5- net hyl - 4- phenyl -

t hi ophen-2-yl)-propan-1 -one (30 ng, 74 nol) in nethanol (1 nmL) and amoni a

(22 L, approx. 7 N solution gn n@thanol) is stirred at 65C for 4 h and at
rt for 18 h. The solvent Ts{ren [ : : N

(3-am no- 2- hydr oxy- pr opoxy
hen-2- yl)-propan-I|-one
[ Mt1] + 424. 24. Exanpl N~ 1 H\?r 2’ut|on of

3- (3, 5-di met hyl - 4- oxi r anyl met hoxy- phenyl ) - 1HO5- ngt h phenyl -

t hi ophen-2-yl)-propan-1-one (33 ng, 82 nol) and net hyl am ne (0 082 L, 2 M
solution in THF) in methanol (1 nm.) is stirred at 65C for 4 h and at rt for

18 h. They ac
HPLC to gl ve éLYtFT % (gqﬁ\sg‘?@xéﬁ %HQ a%bﬂg)%?%dp%ﬂ ?%h z‘?ﬁhPMwDFED
phenyl]- 1h'(3|5h9®42h¥’|b pﬁ@ﬁﬂmﬂidnet m@mhgﬂﬂ- )AMOIperaafﬂmeethanoM(grg)wgas) 8

col ourl ess resin; %OI\/H& = 438. 25, 1H NWR (as
for maPe $3MPY @@%ﬁ@&ol éretls@ S(tgredl 65°§> Thg-golvent Iasemog@dqrﬂnvam

3 18- 5, 16 PRG0S R Iopr Y bf wiep LG 0% ﬁ“‘?‘??dmy‘% PRy s,

6H) . 25 effixdamire)ropoxy]-3,5-dimethyl-phenyl}-1-(5- methyl -4-phenyl-thiophen-2-yl)-
propan-1-one (22 mg) as a colourless resin; LC-MS: tg = 0.88 min, [M+1]* = 468.28.

phenyl ] - 1- ( 5- et hyI 4- phenyl -t hi op
s resin; LCGM: tR = 0.87 mn,

10 Example 9

o)
S

\/ O

OH

a) At -78°C, a solution of 4-phenylthiophene-2-carboxylic acid (800 mg, 3.92 mmol)
in THF (10 mL) is treated with tert.-BuLi (8 mL, 1.6 M in pentane). The mixture is

15  stirred at -70°C for 40 min before iodomethane (1 mL) is added. Stirring is continued
for 5 h at -78°C, then the reaction mixture is allowed to warm to rt overnight. The
reaction is quenched with sat. ag. NH4Cl and extracted with EA. The organic extract
is dried over MgSQy, the solvent is removed and the crude product is purified by CC
on silica gel eluting with DCM containing 3% of methanol to give 5-ethyl-4-phenyl-

20 thiophene-2-carboxylic acid (340 mg) as a red solid; LC-MS: tg = 0.95 min,
[M+1+MeCN]J* = 274.15; 'TH NMR (CDCls): & 7.79 (s, 1H), 7.46-7.31 (m, 5H), 2.92
(9, J =7.6 Hz, 2H), 1.30 (t, J = 7.6 Hz, 3H).

b) At 5°C a solution of 5-ethyl-4-phenyl-thiophene-2-carboxylic acid (180 mg, 0.775
25 mmol) in THF (4 mL) is treated with MeLi (0.9 mL, 1.6 M in diethyl ether). The
reaction mixture is stirred at rt for 30 min before another portion of MeLi (0.5 mL) is



WO 2006/ 137019 PCT/ 1 B2006/ 051990 25 0 S HO H~~OH A sol ution of

3-(3, 5-di net hyl - 4- oxi ranyl net hoxy- phenyl ) - 1- ( 5- net hyl - 4- phenyl -

t hi ophen-woybj6é/prapan- 1-one (30 ng, 74 nol) and am noet ramaB200&031g90 0. 148
S mmol) in methanol (1 nL) is stirred ag 65C for 4 h. The solvent is
renmoved in vacuo and the residue is purlqled by prep. HPLC to give

3-{4-[ 2- hydr oxy- 3- ( 2- hydroxy-

et hyl am no) - propoxy] 3, 5-di net hyl - pheny 1- (5- et hyl - 4- phenyl -t hi oph

1) - _prop € oﬁérr(r@l%gqntweg f@éﬂogr ’Ff’@séea@% S quengied b ada@ngavaieh (5

]+

468 I
L pnenyt oLt EXTSARB AU EA. Thelblgaltls Gltract BagBa M WISSOD the splyent '3
treated wetoveeiin vaautb,l arid@thd_crutieGorbtuct ipgutrified)oy Cheomeiitarge! etutibg with r r ed
at -70C for 40

Bont 1 nuedientase- EAaeT Bge °F ﬁthyﬁz-wwm%ﬂphﬁrkgﬁ)eehhgtné%'dagdngbaﬁlaﬁl mto

rt overni f n | ngqq:I ed

W th EA Q%E}eurlg-rgggorllll (I:_%);R(/[Sr g[ct %ldsﬁj @ﬂlo‘wel\?lg@@o4 ?ﬁ%é 5ol vNelﬂﬁd @?SE)[ E§/ed

and the @60l¢s,pHduct7-7.820ur,i5H)ed. QquCG D16 192, 2Hd)0 2064 (213iH)] m.gom,tm_

contai ning 3% of nethanol to give 5-ethyl-4-phenyl 20

t hi ophen Z23(':‘ﬁrboxyllc acid (340 ng) as ared solid; LCGMs: tR = 0.95 mn,
[ MF1 +MeCN| + = 274.15; 1 H NWR (CDC13): b 7.79 (s, 1 H), 7.46-7.31 (m 5H),
2.92 (q, J =7.6 Hz, 2H), 1.30 (t, J = 7.6 Hz, 3H). b) At 5C a solution of
5- et hyl - 4) pheaoytionhob P Hereth@l-£-ahboxlythiaphaoi2+y() mlﬁ)amrme (64 18y, lR?ﬁmﬁn)ol) n

f oact Pon Beka e TR byl denaaiely Byt Ron Oyl Pl (53 181 neL
(0.5 nl) dng 3/'\Q 14BPRY 883 RPANBAD.6 RMOG86HREQ20 1t f8F 1 h. The dark green solution is
diluted with water and extracted with EA. The organic extract is evaporated,
dissolved in methanol (1 mL) and THF (1 mL), and treated with Pd/C (60 mg, 10%
Pd). The slurry is hydrogenated under 1.4 bar of Hx for 1.5 h. The mixture is filtered
15  over celite, the solvent is removed in vacuo and the crude product is purified on
prep. TLC plates with heptane:EA 2:1 to give 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-
(5-ethyl-4-phenyl-thiophen-2-yl)-propan-1-one (59 mg) as a yellow oil; LC-MS: tg =
1.11 min; '"H NMR (CDCls): & 7.58 (s, 1H), 7.46-7.30 (m, 5H), 6.85 (s, 2H), 4.56 (s,
1H), 3.18-3.10 (m, 2H), 2.97-2.86 (m, 4H), 2.22 (s, 6H), 1.30 (t, J = 7.6 Hz, 3H).
20
Example 10

\ /

o

H
S O

o/ll.

A solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(5-ethyl-4-phenyl-thiophen-2-yl)-
25 propan-1-one (52 mg, 0.143 mmol) in 2-propanol (1 mL) and 3 N ag. NaOH (0.3 mL)
is treated with (S)-3-chloro-propane-1,2-diol (79 mg, 0.71 mmol) and the mixture is
stirred at 70°C for 15 h. The reaction mixture is diluted with water and extracted with
DCM. The solvent of the organic extract is evaporated and the crude product is
purified on prep. TLC plates with heptane:EA 1:3 to give 3-[4-((S)-2,3-dihydroxy-



added. Stirring is continued for 1 h, the reaction is quenched by addi ng
water (50 nL) and extracted with EA. The organic extract is dried over
MyS04, two=0bevBni19i s renoved in vacuo, and the crude pcodazwe/Hzowurified
by CC on silica gel eluting with heptape: EA 30:1 to give

1- (5-et hyl - 4- phenyl - t hi ophen-2-yl)-ethanone (64 ng) as a 5 colourless oil;
LCMs: tR = 1.03 m'n [|\/H+I\/ECN]+ = 272 15 1H NI\/R(CDC13) 8 7.60 (s, 1
H),747732ém (1 Hé ,130&}\]-
7.6 H mpoxyﬁﬁrdﬁaethm ahe@y @taylrfg;phe,mﬂﬂ I@phemﬁ rslwé@pazimneet thone

(58,19 505 O 985 B AL b Sry Epasb o KGR e i

stirred @7.68 (60TH) 745-TI8D (har 5HQ 688 (S PH), 4O -4 94 (eh,1HH c?eeamzmovvaﬁ&1r|-|and
extracted vvlth EA. The O@%&I’IIC extract is evap orated i ssolved in

met hanol ¥G7-8180 &nd2ieS €D-3LP, (mantH): r?eéﬁé’dmm('tnh bt/ 8.3%8. 19y(MaBbh, P8B: The

I b f 1.5 h. Th t i
fSI H ;?edﬁl@%oﬂﬁga%_?séé’{%é soq19é%'[ -/?é Hryém) ed in vacuoearrPdXt Ereeclrade

product is purified on prep. TLC plates with heptane:EA 2:1 to give

3-(4- hydro 3, 5- dlnethyl phenyl ) - 1-

(5- et hyl E@‘%‘?‘u@'ﬁﬂ “t hi ophen-2-yl)-propan-1-one (59 ng) as a yellow oil;
LCMS: tR= 1.11 mn; 1HN|\/R(CDClS)o 8 7.58 (s, 1 H), 7.46-7.30 (m 5H),
6.85 (s, 2H), 4.56 (s, 1 H, 10 (m 2H), 2.97-2.86 (m 4H), 2.22
(s, 6H, 1.30 (t, J = 7.6 Hz; 31 . aople 10 0 S HO OH A sol ution of
3-(4- hydroxy- 3, 5-di net hyl - phen &Qenyl -t hi ophen-2-yl)- 25
propan-1 -one (52 ngy, 0.143 i (1 nm) and 3 N aq. NaCH
(0.3 nL) is treated with (S chl or o- propane- N-BHli ol (79 nmg, 0.71 mmol)
and the mxture is stirred at 70C for 15 h. The reaction m xture is
diluted with water and extracted with DCM The sol vent of the organic
extragt i Ry adia Eérb@ CoUges. a.r'eﬁquu Ihgdroskgbéﬁieﬂeewudor% T4G.6
plates with heptane: EA 1 to'give 3- droxy” WD 200 /137019
PCT/ | B200wmoH199dDCM (25 mL) and pyridine (3.8 mL), trlfluoromethanesulfonlc acid

anhydride (3 mL) is slolwly added. Upon complete addition, the mixture is warmed
to rt and stirred for 2 h. The mixture is diluted with EA (150 mL) and washed with
water (2x100 mL) The solvent of the organic phase is evaporated and the crude

7]

15  product is purified by CC on silica gel eluting with heptane:EA 3:1 to give trifluoro-
methanesulfonic acid 4-formyl-2,6-dimethyl-phenyl ester (3.13 g) as a colourless
liquid.

b) To a solution of trifluoromethanesulfonic acid 4-formyl-2,6-dimethyl-pheny! ester
20 (3.13 g, 11.1 mmol), bis(triphenylphosphine)palladium dichloride (682 mg, 0.972
mmol), triphenylphosphine (1.76 g, 6.7 mmol), LiCl (3.98 g, 93.8 mmol) and a trace
of 2,6-di-tert.-butyl-4-methylphenol in DMF (30 mL), allyltributylstannane (2 mL) is
added. The mixture is heated to 120°C and stirred for 2 h before another portion of
allyltributylstannane (2 mL) is added. Stirring is continued at 120°C for 1 h. The
25 mixture is cooled to rt, diluted with water (100 mL) and extracted with EA. The
organic extract is washed with 1.5 M ag. HCI (2x100 mL), dried over MgSQO,, and
the solvent is evaporated. The crude product is purified by CC on silica gel eluting
with heptane:EA 20:1 to give 4-allyl-3,5-dimethyl-benzaldehyde (1.34 g) as a
colourless liquid; '"H NMR (CDCls: 8 9.92 (s, 1H), 7.53 (s, 2H), 5.96-5.80 (m, 1H),
30 5.06-5.00 (m, 1H), 4.87-4.78 (m, 1H), 3.48-3.40 (m, 2H), 2.38 (s, 6H).



27

propoxy) - 3, 5-di net hyl - phenyl ] - 1- (5-et hyI 4- phenyl -t hi ophen-2-yl)-propan-1-o0
ne (14 myp 206/B37@01 ourl ess resin; LC-Ms: tR = 1.03 m nPCITNBI06/0319939. 25;
IH NWMR (CDC13): 8 7.58 (s, 1 H), 7.45-5530 (m 5H), 6.88 (s, 2H),
4.11-4.04 (m 1 H, 3.87-3.80 (m 4H), % 67-3.60 (m 2H), 3.60-3.56 (m 1
Hy, 3.48-3.40 (m 1 H), 3.20-3.10 (m 2H), 2.98- 5 2.87 (m 4H), 2.25 (s,
6H), 1.30 (t, J =7.6 Hz, 3H). Exanple 11 O S OHCH 10 a) To a cold
solution (5C) of 3,5-dienthyl-4- hydroxybenzal dehyde (2.5 g, 16.6 mml) in

DCM ( 25 d

(a1 T8N, Solltich 1 Whif-Sielainleithy ARt AR AARC TS T 2267 oA O

rt and stacetcmb tm nil) hand'lvmtell X0.49rmalL) sNdnéllrldeonphbhnE—N -01i0e (#6h mgd 3 hed
The sol v f the orrg[] nlc Sase |$qf§v orated and

with water nt
the cruddmg) p@@)‘glﬁgbf‘s“pmj-l 255 splienoin et 8radded, e eaction
hept age: i ird i QU1 10! bUPE@ye .Q@ﬂ@@wlmﬁmm% yashe i 0% ag,

4-fornyl -2, 6-di net hyl - phenyl ester 3 g) as a colourless |qU|
a sol uti mtnofamdwdlu’mn:mrrﬁheamrganld dnyem |acdn|ed1 d\mrrngS@46addrrH§neh§zbwph’en§/|

t 20 b h JE d d
Cess my Ternevad ifaryo T Bildie PioRbel s EMEs ety of ShRd g 'Lﬂﬁgc'rﬁFan 5
?rf 8 mmly gy a4 mm;@fro)& ﬁrdi!:lyt t@BIdlmEH’fa&’-|beﬂzﬁlabh¥’dié’h€('1‘9(') ifigPMes (39

), aIIyItrlbutyIstannane he m xture is heaied to 120C

and sti rrC@ﬂDbffl@ﬁSD”hLGé‘f"Sriaa@cﬁ%@}in AWH1I+EHEIN]" & 250.284 but yl st annane (2 ni)
i's aﬁiged Stirring is continued at 120C for 1 h. The 25 m xture is cool ed
tor diluted with water (100 nL) and extracted with EA. The organic

extract igy Agsheidnvéft & 235d|h$/@@xy¥ﬂﬁ:‘b 128 1H8inmdthy I@lénmbleh(%@ 6, (d3Savy, 2BOB t he
on Si

solvent is eyvaporated. The crude p uct is purified b ica gel

oluting MO ABRt knfe-cthylZophend-thiopBea-2ay)-pinanoseq 3R Imgl et AnTORy e
(1 34 9) E)e‘i’fzarg)d ?%Bjiém%le LEY i isobrdp YR (6 5 $is &tifed 2t (Bforls Hhys./TRe (S

solvent is removed in vacuo and the residue is separated by prep. HPLC. Product

15  containing fractions are treated with sat. aq. NaHCO3; and 3 M aq. NaOH (5 mL).
The mixture is stirred at rt for 1 h, then extracted with DCM. The solvent of the
organic extract is removed. The residue is dissolved in THF:methanol 1:1 (5 mL)
and is treated with Pd/C. The slurry is stirred at rt for 16 h under 1.5 bar of H.. The
mixture is filtered over celite and the filtrate is evaporated to give 3-[4-(2,3-

20 dihydroxy-propyl)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-phenyl-thiophen-2-yl)-propan-1-
one (20 mg) as a colourless oil, LC-MS: tg = 1.04 min, [M+1]" = 423.28.

Example 12

25
a) A solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(5-ethyl-4-phenyl-thiophen-2-
yl)-propan-1-one (296 mg, 0.81 mmol) in 2-propanol (2.5 mL) and 3 N ag. NaOH (1
mL) is treated with epichlorohydrine (150 mg, 1.63 mmol) and the mixture is stirred
at rt for 24 h, then diluted with water and extracted with EA. The solvent of the



30 5.06-5.00 (m 1 H, 4.87-4.78 (m 1 H), 3.48-3.40 (m 2H), 2.38 (s, 6H).
WO 2006/ 137019 PCT/ |1 B2006/ 051990 28 c) To a sol ution of

4-al | yl - 3wb-2déemsrdry| - benzal dehyde (500 ngy, 2.87 nmol) i RCTABENONT94010 ni)
and water (0.4 ni), N-nmethyl norphol i ne-J%§ oxi de (465 ng, 3.44 mmol) and
Cs04 (1 nmL, 2.5%solution in tert.-butanol) is added. The reaction 5
mxture is stirred at rt for 3 h before it is diluted with DCM and vvashed

with 10% aq. . citric acid solution. The organic_|ayer is dried over
and the $603REXIGCt isepRRated ngthe repidueisupeif tﬂ%%@tc P8 shiga Q‘P'e%wlb‘}g CC

on silic e [
4-(2, 3- d?’%&db x%[gbrég%y\l\g hggEédS K@ts%liﬁ%b%ynza )ge%n)ydﬂer(hfé% e)nya)l1 55 ethyl-4-
col our | epheoyl- thldpfhdMS? yt)Rrepéin-GSoma (116(1 Mgl@ﬁ@&]ayello@ﬁﬁllzm M8: th=A.16
solution of 4-( hydr gxy op d' hyI benzal dehyde
.308 i) (Wl 1 485 oy 1 MM AP 1 G 21 7 B H . é@s ®: 218
nol ) i n t 2 ) I pr o o ( K d at
rt fo? 5%'1@&/2’%{90( J g}zv%al[lpﬂgﬁr\leﬁ véfgdﬁl l(uéc\r;a‘j(’:ug?g’nd t1ﬁg§ {TH? §8§é{ r%
separ at ed I-t)y3|dr993 11HRL, @H)PRB8.R21851(n, cahi), @i 78-AG 7 (nact ) 226 (% Gl-l‘)eata@d(twi th
sat ag. %BandSMaq NaOH (5 nmL). The mxture is stirred at rt for
t herr €8tH&act®d with DCM The sol vent of the organic extract is
rem)ved The residue is dissolved in THF:. nethanol 1:1 (5 nL) and is

treated with Pd/C. The slurry is stirred at rt for 16 h under 1.5 bar of
H2. The by & useluiienf iof t Sk (Sb-dirsethyediaxegaayitheathexy-pheny}-¢-(btbylepphangd t o

05 By hiaobReRyY DRI LS. GDmB: 4ol ) BRLAED (A1) 0ABEI0A (R
2'0: ' anlmr 7R soltich n%@thah%lrl §tifed4dr 18 2 TbGol 26D atadNBpefdR e @) A
3- (4- hydrsoxens jSedaparttad. -Theerasiguelis(Sepzirated- By plepnHPLOito pivanthz formate
salt of 3-[4-(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-phenyl-
thiophen-2-yl)-propan-1-one (4 mg) as a colourless resin; LC-MS: tg = 0.89 min,
15 [M+1]" = 438.24, 'H NMR (CDCls): & 8.54 (s, 1H), 7.56 (s, 1H), 7.42-7.26 (m, 5H),
6.79 (s, 2H), 5.22 (s br, 3H), 4.26-4.18 (m, 1H), 3.75-3.66 (m, 2H), 3.24-3.06 (m

3H), 2.94-2.80 (m, 4H), 2.28-2.20 (m, 1H), 2.14 (s, 6H), 1.28 (t, J = 7.0 Hz, 3H).

Example 13

20

A solution of  3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-1-(5-ethyl-4-phenyl-
thiophen-2-yl)-propan-1-one (30 mg, 72 pmol) and methylamine (80 pL, 2 M solution
in THF) in methanol (2 mL) is stirred for 16 h at rt and for 16 h at 40°C before the

25 solvent is evaporated. The residue is separated by prep. HPLC to give the formate
salt of 1-(5-ethyl-4-phenyl-thiophen-2-yl)-3-[4-(2-hydroxy-3-methylamino-propoxy)-
3,5-dimethyl-phenyl]-propan-1-one (4 mg) as a colourless resin; LC-MS: tg = 0.91
min, [M+1]" = 452.25.



yl)-propan-1-one (296 ng, 0.81 mml) in 2-propanol (2.5 nL) and 3 N ag.
NaCH (1 nlL) is treated with epichlorohydrine (150 ng, 1.63 nmol) and the
m xture iwodw3ed9 at rt for 24 h, then diluted w th waCenBzaos2er act ed
with EA. The solvent of the WO 2006/ 137449 PCT/ |1 B2006/ 051990 29 organic
extract is evaporated and the residue is purified by CC on silica gel
eluting with hepaten EA 4:1 to give

3-(3,5- dlnethyl 4- oxi r anyl net hoxy- phenyl ) - 1- ( 5- et hyl -

phenyl - t FX@shele- D2 y1 ) - propan-1 - one (160 ng) as a pal e yeI |l ow 0i l; LC MS;
tR=1.16 mn, [M1l ]+ = 4212201 NVR (CDC13): 8 7.58 (s, lH),
7.45-7.30 (m 5H), 6.88 (s, 52 3.99 (dd, J =2.9, 11.1 Hz, 1 H), 3.72
(dd, J =5.8, 11.1 Hz, 1 33 m 1 H, 319311(m 2H) ,
2.98-2.85 (m 5H), 2.72-2. 6 (s, 6H), 1.30 (t, J = 7.6 Hz,
3H). b) A solution of 3-(

nmet hyl - 4- oxi r anyl met hoxy- phénhyl ) - 1- (5- &t h)ﬂ/\%rphen | -

t hi ophen-2-yl)-propan-I -one (30 ng, 72 nol yoi n Nre I (2 nmL) and ammoni a
(22 L, 7 Nsolution in nethanol) is stirred for 16 h at rt and for 16 h at
40C before the solvent is evaporated. The residue is separated by prep.
HPLC to gj ve_the fornate t,. of .

o [4- (3- i nsBiRgar Ghy - B REURC Y B4 RO KRR T SRty 4-ROBRY Ry | -

t hi opgen a 89
i, 5 TI%blfhfn@r ﬂgggb%@ﬂ‘%né 300 ?2%&8!8&:'1?%@%1(@5?@%%% b%&&s?imolp

7. 42- 7 26n(nrreth5hl)l (2 ®LY 9 (s’srredl—‘rbr431 2126()€Clh]eforel-ﬂhe sbhasw4s egaparatdd.Hhe

5 2 1 TesGle iy sepdisfed By Breb HPs LD o e Teflnle sait sl -Gy Bie R

<ol ut | on bpfieh-2-1- 4L @R n o anxﬂlrwmybénﬁlh@)lpldpolcyf g pheny! -

t hi ophen-2-yl ) - propan- 1-on and ne | am ne
sol ut i on phieRy mpammaw@rﬂormgo aSr&qoloer@ss rastd ULGMIerix @t89rmlraﬂhl+ﬂbr— 16 h

g§ o296, 5% LS RES RAUERS: A B GUTRORR 567 (Do 889 4o (Roarp b8t Y
1- (5- et hylhyda ey (Whi AN SBE 34 (m; A, (F80XE79XM; 3HYES RS @BMAHYr 9PSXY) -

3.05 (m, 6H), 2.98-2.86 (m, 4H), 2.21 (s, 6H), 1.29 (t, J = 7.6 Hz, 3H).

Example 15

15

A solution of 1-(5-ethyl-4-phenyl-thiophen-2-yl)-ethanone (200 mg, 0.869 mmol) and
3-chloro-4-hydroxy-5-methoxybenzaldehyde (194 mg, 1.04 mmol) in ethanol (2 mL)
and 5 N HCI in isopropanol (1 mL) is stirred at rt for 18 h. The dark green solution is
20 diluted with water and exiracted with EA. The organic exiract is evaporated,
dissolved in methanol (5 mL) and THF (5 mL) and treated with Pd/C (150 mg, 10%
Pd). The slurry is hydrogenated under 1.8 bar of H, for 18 h. The mixture is filtered
over celite, the solvent is removed in vacuo and 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-
25 phenyl)-1-(5-ethyl-4-phenyl-thiophen-2-yl)-propan-1-one (208 mg) as a colourless
oil; LC-MS: tg = 1.10 min, [M+1]* = 401.12; '"H NMR (CDCls): & 7.58 (s, 1H), 7.46-



3, 5-di net hyl - phenyl ] - propan-1-one (4 ng) as a colourless resin; LCMs tR =
0.917 mn, [M1l ]+ = 452.25. WD 2006/ 137019 PCT/IB2006/ 051990 30 Exanple
14 0 S HOOHoo6v1376 A sol ution of 3-(3,5-di PCT/IB2006/051990

met hyl - 4- oxi r anyl met hoxy- phenyl ) - 1- ( 5- eéhyl 4-phenyl - 5

t hi ophen-2-yl)-propan-1-one (30 ng, 72 rml) and am noet hanol (9 ng, 150
nol) in rrethanol (2 n) is stirred for 4 h at 60C before the solvent is

evapor at ed residue i s separated b {) ep. HPLC to give the for
salt of f_f(}(g(r@t Al .-&83Heny - 1.8 Hz, 1H), 6.67 (d, J = 1.8 Hz, 1H),"3.88 (s, 3H), 3. 16(

;Ihl BEQﬁSIJ} pr opahéﬁj g@hggi@oxy &EgZ%ﬁzgd{ 2‘%2%%@22%?’2{ %E%ij ?7 %Hgl e

mn, [MBH)._ 10 482.32, 1 H Nl\/R(CDClS). 8 8.54 (s, 1 H, 7.57 (s, 1 H,
7.45-7.30 (m 5H), 6.85 (s, 2H), 4.34-4.26 (m 1 H), 3.88-3.84 (m 2H),
3.80-3.75 (m 2H), 3.65 (s br, 4H), 3.23- 3.05 (m 6H), 2.98-2.86 (m 4H),
2.21 %s, F_@{?m %. (t, J =7.6 Hz, 3H). Exanple 15 O S 15 O OH A sol ution
of 1-(5-ethyl phenyl -t hi ophen-2-yl)-et hanone (200 ngy, 0.869 mmol) and
3-chl or o- 4- hydr oxy- 5- met hoxybenz Id yde (194 ng, 1.04 mmmol) in ethanol (2
mL) and 5 N HCl in isopropas IS stlrred at rt for 18 h. The dark
green solution is 20 diluted w} ang_extracted with EA. The organic
extract is evaporated, disgd
treated with Pd/C (150 ngy, $0% H i s hydrogenated under 1.8
bar of H2 for 18 h. The m xtUre is fllt—e@ed over “qgglite, the solvent is
renmoved in vacuo and the crude product is purified by CC on silica gel
eluting with heptane: EA 7:3 to give 3-(3-chl oro-4-hydroxy-5-net hoxy 25
phenyl ) -1-(5-et hyl - 4- phenyl -t hi ophen-2-yl)-propan-1-one (208 ng) as a
colourlesd A solution of 3-(3-chloro-4-hydroxy-5-methoxy-phenyl)-1-(5-ethyl-4-phenyl-

(5 nm) and THE (5 nlL) and

thiophen-2-yl)-propan-1-one (150 mg, 0.375 mmol) in 2-propanol (3 mL) and 3 N aqg.
10  NaOH (1 mL) is treated with epichlorohydrine (104 mg, 1.12 mmol) and the mixture

is stirred at 70°C for 24 h, then diluted with water and extracted with EA. The solvent

of the organic extract is evaporated and the residue is purified by CC on silica gel

eluting with heptane:EA 1:1 to give 3-(3-chloro-4-hydroxy-5-methoxy-phenyl)-1-(5-

ethyl-4-phenyl-thiophen-2-yl)-propan-1-one (100 mg) a colourless oil; LC-MS: tg =
15  1.14 min, [M+1]" = 457.13.

b) A solution of 3-(3-chloro-4-hydroxy-5-methoxy-phenyl)-1-(5-ethyl-4-phenyl-
thiophen-2-yl)-propan-1-one (50 mg, 110 umol) in methanol (2 mL) and ammonia
(53 uL, 7 N solution in methanol) is stirred for 16 h at 60°C before the solvent is

20 evaporated. The residue is separated by prep. HPLC to give the formate salt of 3-[4-
(3-amino-2-hydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-phenyl-thiophen-2-
yl)-propan-1-one (5 mg) as a colourless resin; LC-MS: tg = 0.90 min, [M+1]" =
474.28.

25 Example 17



oil; LGMs: tR=1.10 min, [M1l]+ = 401.12; ' H NWR (CDC13): 5 7.58 (s,

1H), 7.46 WO 2006/137019 PCT/1B2006/051990 31 7.30 (m 5H), 6.83 (d, J =
1.8 Hz, IwH)2poed36A9(d, J = 1.8 Hz, 1 H), 3.88 (s, 3H), BCIABBIWG/051390= 7.6
Hz, 2H), 2.98 (t, J = 7.6 Hz, 2H), 2.91,{q, J = 7.6 Hz, 2H), 1.30 (t, J =
7.6 Hz, 3H). 5 Exanple 16 0 S O _~ N HO a) A solution of

3-(3-chl oro- 4- hydr oxy- 5- net hoxy- phenyl ) - 1- (5- et hyl - 4- phenyl -

t hi ophen-2-yl)-propan-1-one (150 ng,.  0.375 nmmol) in 2-propanol (3 nm.) and 3
N ag. 10 NaOH (1 nL) is treatedgw epi chl or ohydrine (104 ng, 1.12 mol)
and the mxture is stirred a 24 h, then diluted with water and
extracted with EA. The sol vent qnia extract is evaporated and
the residue is purified by & 0 eluting with heptane:EA 1:1 to
gi ve 3-(3-chl oro-4-hydroxy-g- ng vyl )o 5-

et hyl - 4- phenyl - t hi ophen- 2-yl )-propan 1-ode (10 N—a col ourless oil;

LCGMs: tR= 15 1.14 mn, [M1l ]+ = 457. 13. B'?Alslolutlon of

3- (3-chl or o- 4- hydr oxy- 5- met hoxy- phenyl ) - 1- (5- et hyl - 4- phenyl -

t hi ophen-2-yl)-propan-l-one (50 ng, 110 nol) in nmethanol (2 nL) and ammoni a
(53 L, 7 ANsclatian iobi3-(3rchtetaadihytyoxysS-stethodphenyl6-(b- eihylwﬁhbayldhmpﬂqbe-

sol vent is 20 evaporated. The residue is separated t‘)sy HPLC to_give

t he forner¥)-9HPRANT q)m_e[(@ mg, 110 umol) and methylamlne uL, 2'M solution in THF)

3- I I t P .hi oph
n. 2oyl pafafhEPRathich Rr Ao aRRIMe N = rore o R lopag i 1P
[ MH1] + _ evApéraiéd. Pihe Bosiage 8 sepaviled1)oprep 7 BIPL.CPOTgiv 82108 frftatd® 3alt 083-[3-

chloro-4-(2-hydroxy-3-methylamino-propoxy)-5-methoxy-phenyl]-1-(5-ethyl-4-

phenyl-thiophen-2-yl)-propan-1-one (7 mg) as a colourless oil; LC-MS: tg = 0.90
min, [M+1]" = 488.18.
10

Example 18

0O
S

\ 7/

O O N/?/COOH

a) A solution of 1-(5-ethyl-4-phenyl-thiophen-2-yl)-ethanone (600 mg, 2.61 mmol)

15 and terephthalaldehyde (874 mg, 6.51 mmol) in ethanol (10 mL) and 5 N HCI in
isopropanol (5 mL) is stirred at rt for 3 days. The reaction mixture is diluted with
water and extracted with diethyl ether. The organic extract is washed with water and
sat. ag. NaHCO; solution and the solvent is evaporated. The crude product is
purified by CC on silica gel eluting with heptane:EA 4:1 to give 4-[3-(5-ethyl-4-

20 phenyl-thiophen-2-yl)-3-oxo-propenyl]-benzaldehyde (280 mg) as a yellow solid, LC-
MS: tg = 1.14 min, [M+1]* = 347.14, 'TH NMR (CDCls): § 10.05 (s, 1H), 7.95-7.88 (m
2H), 7.84-7.77 (m, 3H), 7.52-7.35 (m, 5H), 2.96 (q, J = 7.6 Hz, 2H), 1.35 (t, J = 7.6
Hz, 3H).

25 b) A solution of 4-[3-(5-ethyl-4-phenyl-thiophen-2-yl)-3-oxo-propenyl]-benzaldehyde
(140 mg, 0.405 mmol) and azetidine-3-carboxylic acid (51 mg, 0.506 mmol) and



OSCd O '"-N HOHA solution of

3-(3-chl or o- 4- hydr oxy- 5- net hoxy- phenyl ) - 1- (5- et hyl - 4- phenyl -t hi ophen-

2-yl) - proparredsssnE9 (50 ng, 110 nol) and net hyl am ne (55PCT/IR2006/88109% i on i N
THF) 5 in nmethanol (4 nmL) is stirred f 16 h at rt and for 16 h at 70C
before the solvent is evaporated. The residue is separated by prep. HPLC to
give the formate salt of 3-[3-

chl oro- 4- 2 hyd roxy 3- met hyl am no- pro 6) rretho henyl ] - 1- (5- et hyl - 4-
phenyl - ¢ DaJ257 B Jo TR T Tboff L) 36 SBTed ot 8487 6 ThecieRgion k-

0.90 m

1-(5- e'[nhy - &Jyghﬂé:]d%ﬂe@ﬁlﬁg% en-%— gﬁ@m ﬁg%%garzcg@g%C@)(%@ m"rgL%Hoo@ggé%%
t er epht halitl wateydeh¢ &rganip ph@sé1s sepdratedand leeabuédds phasaadai ékttddted n
| sopropan d at rt for 3 days ion mxture is

is stirr . . The r
dil uted W'&%Bwipe SRHRIReY QEYJRICVILRCE @Eenér'e%tcwsr .“ﬁgg AgaaPasdieact
I s waghe ek t t S
evapo?at jdh\g t'lr'ﬁelag‘% ulgegg%?)e uct Il@%gﬂ‘ﬁﬁ?ﬁdﬁﬁﬁeﬂ hﬁgnagé’?l Igge g{’mﬁh?ﬁg' W th
hept ane: BAtainadti® sgspended B mAFa’mqthamolmd treated with Pd/C 20 mg, 10% Pd).

BorTa, LAreRRsRy i Sired AR S RRng i 85878, 16 P 28«%%%%@5 368 s,
1H) HZ 95|?_’[|)7at88|s( éve%p&b*)ed §n§4dr7e57fo(%/e3{'%4 [3-( %@yl%plﬁéﬁyﬁ%ph@n%lfg J =

4 [3 (5- @txra;nronylﬂyb@nwl} aneliine3-carppyyIB- agig- Pitopinyag aheelguriesmpatd; (@40
ny, 9040%@1{% 0%@%%%{/' cilj+ne4§4c|air boxylic acid (51 ng, 0.506 nmol) and

Example 19

o)
S

S O

OH

15 a) At 5°C, o-tolyl-acetaldehyde (3.50 g, 29 mmol) is added to a mixture of POCIs
(7.5 mL, 93 mmol) and DMF (8 mL). The mixture is stirred at 70°C for 3 h before the
reaction is quenched by adding water/ice and NaOAc (17 g) and extracted with EA
(2x150 mL). The solvent of the organic extract is evaporated and the product is
purified by CC on silica gel eluting with heptane:EA 9:1. The resulting oil (2.5 g) is

20 dissolved in ethanol (5 mL) and then added dropwise to a freshly prepared solution
of Na (318 mg, 13.8 mmol) and ethyl-2-mercaptoacetate (1.64 g, 13.6 mmol) in
ethanol (15 mL). The reaction mixture is stirred at rt for 16 h, then at 70°C for 2 h. 3
M ag. NaOH (15 mL) is added and the mixture is stirred at 70°C for 2 h. The mixture
is cooled to rt, diluted with water and extracted with DCM. The aqueous phase is

25 acidified with ag. HCl and extracted with EA. The organic extract is dried over
MgSOQO, and the solvent is evaporated to give crude 4-o-tolyl-thiophene-2-carboxylic
acid (790 mg) as a brown solid; LC-MS: tg = 0.91 min.

b) At -70°C a solution of 4-o-tolyl-thiophene-2-carboxylic acid (790 mg, 3.62 mmol)
30 in THF (10 mL) is treated with tert.-BuLi (6.5 mL, 1.7 M solution in pentane). The



WO 2006/ 137019 PCT/ | B2006/ 051990 33 NaBH(QAc)3 (257 ng, 1.21 nmol) in THE
(6 m.) is stirred at rt for 6 h. The reaction mxture is diluted with a
smal | anowoto@f13mavhanol and DCM (150 nl) and washed wPChH/IB2IED519%he
organi ¢ phase is separated and the aqu s phase again extracted wth DCM
The conbi ned organic extracts are dried over MgSO4 and evaporated. 5 The
residue is suspended in nethanol, filtered and dried. The solid materi al
obtai ned is suspended i n DVE/ net hanol and treated with Pd/C (20 ngy, 10%
Pd). Thénisiuie rl§ stisregk af r &QCuriefeB01Min Baforgrethyliogide t(1pmeishaddas Fist ur e
is filter Lt r
1 ta[ 3] {@ e@ﬁq?_ ?rgﬁénblﬁﬁhﬁoégﬁn@%?%@ %dafBPH@ H.8fhd Red¥ti%f is quenched
0XO0- pr opyy] adirﬂngysla} ag.eNHdChand-thambietiye iis extradtedlwithd)A.aShe sotventi of ¢ises
solid; LG 10 M5. tR = 0.89 nin ' =434 .17 Exanple 19 O 15 a)
At 5C, odfGRYF-eech !feﬁ%l%or@?dsékg%édem%”'?gi@f (R gs Aingolyep & o1y
POC135 (‘Mo $)MHPU a7b4 ol) I e OTisidth@inidroxliaitig @457@g, for
21 ot e TR o M h et Iyl ar o s A& S URE (R (N o

3 h before th re ctlonlsq ddi’ng wat e
and ext r dc2%=dnmiot) harEADIPEAlED nmli)) is Ecﬂrdaed;alndehhe mﬁxttureelsosmaed cate’kn‘oraeo i s

t th
hept anc: BRG1! isAUtPASNR FAgens iWashed il wetero THRsuibROdar e 5 SEERIePs )
and then e%?@ﬁbté'd%‘@ fR Fé?némfrfgeﬁéﬂld’ué)r@%hﬁéb 5’69' @U @ﬁ smza‘a | 6R4R thh 13.8
mol ) and et hyl - 2- ner capt oacetate (1. nmol ) hanol 5nm).
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i e reneBans’ (B HE vn ek TS B IS elsoRh DAL (0.8 tBalke Hie
aqueous p@S@ith Sméﬁyama};rfeseﬂnwwﬂﬂd@qo HRL, 2B M exfiuiteet Bd THWR) hTEA. relbon
organic extract is dri ove and the solvent is evaporated to give

T e . GoKbiTs s SRITGAIEE Tor. HabBRre AOHAT PQrIOD Thg)e B GIH JaR0SH! Dk
LC- MS: :_?)nlg)h %dene |rm1 A coﬁﬁr%@d? '5("%58'1}?%‘? mixiylre 'r%*r%'ll%ted with water and

4-0-toly -ca box IC aci
extracted with EA (50 mL). The solvent of the organic extract is evaporated to give
15  crude 1-(5-ethyl-4-o-tolyl-thiophen-2-yl)-ethanone (58 mg) as a yellow oil; LC-MS: tg

= 1.05 min, [M+1]* = 245.16.

c) A solution of 1-(5-ethyl-4-o-tolyl-thiophen-2-yl)-ethanone (51 mg, 0.209 mmol)
and 3,5-dimethyl-4-hydroxybenzaldehyde (47 mg, 0.172 mmol) in ethanol (1.5 mL)

20 and 5 N HCI in isopropanol (0.7 mL) is stirred at rt for 18 h. The solution is diluted
with water and extracted with EA. The organic extract is evaporated, dissolved in
methanol (3 mL) and THF (3 mL) and treated with Pd/C (10 mg, 10% Pd). The slurry
is stirred under 1.5 bar of Hy for 18 h. The mixture is filtered, the solvent of the
filtrate is removed in vacuo and the crude product is purified on prep. TLC plates

25 with heptane:EA 3:1 to give 1-(5-ethyl-4-o-tolyl-thiophen-2-yl)-3-(4-hydroxy-3,5-
dimethyl-phenyl)-propan-1-one (18 mg) as a colourless oil; LC-MS: tg = 1.12 min,
[M+1]" = 379.24.

Example 20



30 in THE (10 nmL) is treated with tert.-BuLi (6.5 nm., 1.7 Msolution in
pentane). The WD 2006/ 137019 PCT/1B2006/ 051990 34 m xture is stirred at
-70C for 80 2cm3Ebore ethyliodide (1.5 nL) is added. TIRET/IR2N6/051090 S
warnmed to rt and stirring is continued r 16 h. The reaction is quenched
by adding sat. aq. NH4Cl and the m xture is extracted with EA. The sol vent
of the organic extracts is evaporated and the remaining oil (680 ng) is

di ssolved in dry 5 DCM (10 nL). TBTU.(1.24 g, 3.87 mol),

N, O di met hyl hydr oxyl am ne (415 ng .25 mmol ) and DI PEA (2 nL) is added
and the mxture is stirred a 0 fore it is diluted wth EA and
washed with water. The organic i dar-at ed, evaporated and the
remai ni ng residue is purified ca gel eluting with heptane: EA
9:1to 2:1to give 5-ethyl-4 phedrexz-car boxyl i ¢ acid nmethoxy 10
met hyl -am de (58 ng) as an oil. This oil is dgg?sol%d in THE (4 nL) and
treated at 4C with nethyl magnesiunbromde (0.1 nL, 3 Msolution in THF).
The reaction mxture is stirred at rt for 16 h before another portion of

the Gri d t : ' St L ' ' f 72.h.
e m xt o5 SRR J6Bton kelob BEBReg A b BuA W OB o ey e
sol vent fropdre 1A i@n@W@ﬁMoi)Sn%&ﬁMl%@nﬁL@ dHd'8 N2 N&SH (0.3 mL) is
1-(5-ethyl -4-o0-tolyl-thiophen-2-yl)-ethanone (58 ng) as a yellow oil ]
LC- MB5 t Reated wWith (8)+8-clilbhetpiopanezii8-diél. (30)uld ad thte mixtofe is stirred at 60°C
1- (5-ethyl -4-0-tol yl -thiophen-2-yl)-eth 51 ng, 0.209 |
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(
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1- ( 5- et hy2.90{; £H) y2.68Hipp k63,1 IH3 224 tay BHIXP-13, (55 6H), 1.20 (t, J = 7.6 Hz,
di et hyl -Stl)_nenyl )-propan-1 -one (18 ng) as a colourless oil; LCGMs tR =
1.12 mn~ /[ M1 |+ = 379.24. Exanple 20

[

Example 21
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a) At 10°C, p-tolyl-acetaldehyde (11.0 g, 82 mmol) is added to a mixture of POClI3
(20 mL, 230 mmol) and DMF (20 mL). The mixture is stirred at rt for 2 h before the
reaction is quenched by adding water/ice and NaOAc and extracted with DCM
20 (2x200 mL). The solvent of the organic extract is evaporated and the product is
purified by CC on silica gel eluting with heptane:EA 9:1. The resulting oil (1.95 g) is
dissolved in ethanol (5 mL) and then added dropwise to a freshly prepared solution
of Na (370 mg, 16.2 mmol) and ethyl-2-mercaptoacetate (1.95 g, 16.2 mmol) in
ethanol (20 mL). The reaction mixture is stirred at rt for 72 h, diluted with water (100
25 mL) and extracted with EA (2x150 mL). The organic extracts are dried over MgSO4
and evaporated. CC on silica gel eluting with heptane:EA 5:1 gives 4-p-tolyl-



WO 2006/ 137019 PCT/ 1 B2006/ 051990 35 0 S OH HO A solution of

1- (5-ethyl-4-p-tolyl-thi ophen-2-yl)-3-(4-hydroxy-3, 5-di net hyl - phenyl) -

pr opan- 1-woeo¢1B7trg, 48 nol) in ethanol (1.5 nL) and 3 RCRGB20NMeGH9$0. 3 ni)

is 5 treated with (S)-3-chl or o- pr opaneygl, 2-diol (30 L) and the mxture is

stirred at 60C for 14 h. The solvent is renoved in vacuo and the residue is
separated on prep. TLC plates with heptane EA 2:1 to give

3-14-((9)-2, 3 di hydr oxy- pr opox f)1 3,5-dineth

phenyl ] - 1D '(JQ enengrcarbeXyligl §¢id weiing seder- (8509 'ﬁgﬁ)rﬂﬂiérﬁsiero'ﬁed'ﬁp'\ﬁ% ipgthanol

Coun (s oyl Avg s Nf%“w affd fhe piftbleli<refiigod or 2, WHB reghic?)
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0 s ol MaSGy e Persolieitlisyslaptinieddorgus 4-p10H" aﬂlodzenﬁw%ﬁarb%xyae@ade (o a
X1 USE qBeFTRAR sl LEHITR! L @89 BN (12D T ORIl YBe B T e

rt for ore the’ reaction is quenched by adding vvater 1ce an
NaQAc andCé)GIg aét@t4 st hHHPAWA(s( 2HR0N501(Y, JEhé.6sblzy 2R, D4t (be Jor gabhHe,
extract a ated and the roduct is purified by CC on silica gel
eIutlng\ﬂ ﬁ%p(bsatﬁe Hh 339 (s ‘resulting oil (1.95 g) is dissolved in
et hanol (5 m_) and t hen added dropwi se to a freshly prepared solution of
Na (370 ng, 16.2 mmol ) and et hyl - 2-nercaptoacetate (1.95 g, 16.2 mmol) in
et hanol (ozmtrrizp@‘meoluﬁantdf drp-tolykiaphienes2carbexybt acid (380 My, B 661'rr1mml¢d

\é\ﬁx% ?(131 t(lar d?pggmgté trq@gggyyv a(feﬁd m_l {]5 % (12)§1E/Psg?'u)[lon-r|rr]1epgrq g.CThe
mlxture is stirred at -70°C for 30 min before ethyliodide (1.2 mL) is added. The
mixture is warmed to rt and stirring is continued for 72 h. The reaction is quenched
by adding sat. ag. NH4CI and the mixture is extracted with DCM. The solvent of the
organic extracts is evaporated and the remaining oil (780 mg) is dissolved in dry

15 DCM (10 mL). TBTU (1.42 g, 4.43 mmol), N,O-dimethylhydroxylamine (463 mg,
4.75 mmol) and DIPEA (2 mL) is added and the mixture is stirred at rt for 18 h
before it is diluted with EA and washed with water. The organic layer is separated,
evaporated and the remaining residue is purified by CC on silica gel eluting with
heptane:EA 4:1 to give 5-ethyl-4-p-tolyl-thiophene-2-carboxylic acid methoxy-

20 methyl-amide (210 mg) as an oil. This oil is dissolved in THF and treated at 3°C with
methyl magnesiumbromide (0.3 mL, 3 M solution in THF). The reaction mixture is
stirred at rt for 16 h before another portion of the Grignard reagent (0.5 mL) is
added. Stirring is continued for 72 h. The mixture is diluted with water and extracted
with EA. The solvent of the organic extract is evaporated and the crude product is

25 purified on prep. TLC plates with heptane:EA to give 1-(5-ethyl-4-p-tolyl-thiophen-2-
yl)-ethanone (28 mg) as a yellow oil; LC-MS: tg = 1.06 min, [M+1]" = 245.19.

c) A solution of 1-(5-ethyl-4-p-tolyl-thiophen-2-yl)-ethanone (28 mg, 0.115 mmol)
and 3,5-dimethyl-4-hydroxybenzaldehyde (26 mg, 0.172 mmol) in ethanol (1.5 mL)
30 and 5 N HCI in isopropanol (0.3 mL) is stirred at rt for 18 h. The solution is diluted
with water and extracted with EA. The organic extract is evaporated, dissolved in
methanol (3 mL) and THF (3 mL) and treated with Pd/C (30 mg, 10% Pd). The slurry
is stirred under 1.5 bar of Hy for 18 h. The mixture is filtered, the solvent of the



and evaporated. CC on silica gel eluting with heptane: EA 5:1 gives
4-p-tolyl WO 2006/ 137019 PCT/I1B2006/ 051990 36 t hi ophene-2-carboxylic acid
et hyl estwo20@5087019). This ester is dissolved in ethanolPCT({B®osDI19end 3 M
aq. NaOH (5 nL) and the mxture is reflgixed for 2 h. The reaction mxture
is acidified and extracted with DCM The organic extract is dried over
MySO4 and the solvent is evaporated to give

4-p-tolyl -thl ophene- 2-carboxylic acid 5 (580 a solid; LC-MS: tR =
o 91 ni n filtfale is- cpmexgd in-vaegey apd tl:mcmm p(ng@m pur@‘l@ by prep. HPHy tomivey (s,

2 17%95(()@%%4 pb%lﬁtt%%%mz %lgi?’z(tﬂ @gj gy Ef 57 (%'t‘ﬁyl Qﬁé-r%’dhg gaﬂ car%oxgl iC

aC| d (58Q46mng)2a$é cotmulrlpss d0; LO-MBRR(S81M3) mirg [Mn&ﬁted?%%h tert.-BuLi (
m., 1.7 Msolution in pentane) The mxture is stirred at -70C for 30 mn
before ethyliodide (1.2 mL) is added. The mxture is warned to rt and
stirrkng Ex%n‘?ﬁl’étii‘ued for 72 h. The reaction is quenched by adding sat.
aq. NHACI and the m xture is extracted with DCM The sol vent of the
organic extracts is evaporated argd tffe remaining oil (780 ng) is dissolved
in dry 15 DCM (10 niL). TBTU (A2 B 443 mol ), N, O di net hyl hydr oxyl am ne
(463 nmg, 4.75 mmol) and DI PEA i ded and the mxture is stirred
at rt for 18 h before it is A and washed with water. The
organi c |l ayer is separated, apor at ed gnd ote_remai ning residue is
purified by CC on silica gelZeluting with heptane?tA 4:1 to give

5-et hyl -4-p-tol yl -thi ophene-2-carboxylic acid nethoxy 20 nethyl-am de (210
ng) as an oil. This oil is dissolved in THE and treated at 3C with nethyl

magnesi unpro 'de (Q. 3 S0 i.on he rea n mxtyre s
ctirred & Uit ‘o Bpny-EeaRbnpRabr e hs e RO gl o, o
m) is @ﬁ@'}?ﬁ 19d [AM@gl, 9. 1CH i8I étﬁén@?(fzhmﬂbﬂdrﬂ Ktad. eNaGHAD!I3/1id igv t h
water and extracted w th EA. The solvent of th organi c extract is
evapdPat éated thhdsdra:dfdowpmmer B2260Ip(90i ili) ewd)thqomﬁurens&twreﬁ als6WG h

2 el 1 owia P8 fchneldrpdrishon il niprealoningg 2giol pomLbi AsRInd. °°
1-(5- et helirdgre %erfde@ AP Forblacgihanengatish MixPe %%nm}gal itn dlgr

3, 5-di net hyl -"4- hydr oxybenza i n et hanol m.)
and extracted with DCM. The solvent of the organic extract is evaporated and the

crude product is purified on prep. TLC plates with heptane:EA 2:1 to give 3-[4-((S)-
15  2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-p-tolyl-thiophen-2-yl)-
propan-1-one (6 mg) as a colourless resin; LC-MS: tg = 1.05 min, [M+1]" = 453.25;
'H NMR (CDCls): 8 7.56 (s, 1H), 7.30-7.21 (m, 4H), 6.88 (s, 2H), 4.11-4.05 (m, 1H),
3.87-3.80 (m, 4H), 3.18-3.11 (m, 2H), 2.98-2.85 (m, 4H), 2.39 (s, 3H), 2.25 (s, 6H),
1.29 (t, J = 7.6 Hz, 3H).
20

Example 23
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a) At -75°C, a solution of 4-phenylthiophene-2-carboxylic acid (1.20 g, 5.88 mmol) in
25 THF (15 mL) is treated with tert.-BuLi (10 mL, 1.6 M in pentane). The mixture is
stirred at -70°C for 1 h before 1-iodopropane (1.5 mL) is added. The reaction



30 and 5 N HCl in isopropanol (0.3 nL) is stirred at rt for 18 h. The
solution is diluted with water and extracted with EA The organi c extract

I s evaporaibed)s/wdragol ved in methanol (3 nL) and THE ( 3peijiBznaoiivwat ed
with Pd/C (30 ng, 10% Pd). The slurry '8s stirred under 1.5 bar of H2 for
18 h. The mxture is filtered, the solvent of the WO 2006/137019
PCT/ | B2006/ 051990 37 fi Itrate I's renoved in vacuo and the crude product is
purified by prep. HPLC to giv
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(S) - 30h|oropopae12 IS a stirring I's continued at
60C f or SvithawaterTAberarganicdayer bstsepmra’seddamdneadpmiated whbhheeresidumel iepurited ed

w th DCM sol ent f the organic extr I S eva ora d and crude

b oduct 1Y G pLeR BaT RS WA S EEA,B oy 4en 5 hroPY- Rbl%ene-

3-[ 4- ((Sk-cdrboxylic ac:|d methox -methyl- amlde (900 mg) as colourless oil; LC-MS:

2, 3-di hydr oxy- prgﬁ)oxy i met hyl - phenyl ]-1-(5-et hyl - 4-p- tonI-th| ophen 2

-yI) pr ofa®b mind/l«1g Frg?}90a§5a colourless resin; LCMS: tR = 1.05 min, [M1l

]+ _1§53 25:  1H NI\/R (CDC13): b 7.56 (s, 1 H), 7.30-7.21 (m 4H), 6.88 (s,
11-4.05 (m 1 H), 3.87-3.80 (m 4H), 3.18-3.11 (m 2H), 2.98-2.85

(m 4H) B2.A3P Csmedtyimagn@Sutrsbrafiitle (1 R .CtM id THF).i§ ddded3bla s@0ti&xanpl e

230 4-phenyl-5-propyl-thiophene-2-carboxylic acid methoxy-methyl-amide (900 mg, 3.11
mmol). The mixture stirred for 1 h before another portion (0.2 mL) of the Grignard
reagent is added. Stirring is continued for 2 h. The mixture is diluted with water,

15  extracted with EA and the organic extracts are dried over MgSO4 and concentrated.
The crude product is purified by CC on silica gel eluting with heptane:EA 5:4 to give
1-(4-phenyl-5-propyl-thiophen-2-yl)-ethanone (456 mg) as a yellow oil; LC-MS: tg =
1.06 min, [M+1]" = 245.14, '"H NMR (CDCls): 8 7.59 (s, 1H), 7.47-7.32 (m, 5H), 2.87-
2.81 (m, 2H), 2.54 (s, 3H), 1.76-1.63 (m, 2H), 0.95 (t, J = /.6 Hz, 3H).

20
c) A solution of 1-(4-phenyl-5-propyl-thiophen-2-yl)-ethanone (450 mg, 1.84 mmol)
and 3,5-dimethyl-4-hydroxybenzaldehyde (331 mg, 2.21 mmol) in ethanol (4 mL)
and 5 N HCl in isopropanol (2 mL) is stirred at rt for 18 h. The dark solution is diluted
with water and extracted with EA. The organic extract is evaporated, dissolved in

25 methanol (5 mL) and THF (5 mL) and treated with Pd/C (100 mg, 10% Pd). The
slurry is stirred under 1.8 bar of Hx for 16 h. The mixture is filtered, the solvent of the
filtrate is removed in vacuo and the crude product is purified by CC prep. TLC plates
with heptane:EA 2:1 to give 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-phenyl-5-propyl-
thiophen-2-yl)-propan-1-one (550 mg) as a colourless oil; LC-MS: tg = 1.13 min;

30 [M+1]* = 379.20, 'H NMR (CDCls): & 7.56 (s, 1H), 7.45-7.28 (m, 5H), 6.85 (s, 2H),
4.48 (s, 1H), 3.17-3.10 (m, 2H), 2.96-2.89 (m, 2H), 2.87-2.80 (m, 2H), 2.21 (s, 6H),
1.74-1.64 (m, 2H), 0.94 (t, J = 7.0 Hz, 3H).



OH a) At -75C, a solution of 4-phenylthiophene-2-carboxylic acid (1.20 g,
5.88 mmol) in 25 THE (15 nlL) is treated with tert.-BuLi (10 nL, 1.6 Min
pent ane) .Woheogm3ztiare is stirred at -70C for 1 h bef or epCyilB2iO@PIIPENE (1.5
m.) is added. The reacti on WO 2006/ 137049 PCT/ 1 B2006/ 051990 38 m xture is
allowed to warmto rt and is stirred overnight. The reaction is quenched
with sat. ag. NH4Cl (100 ni) and extracted with DCM (2x200 nL). The sol vent
of the organl c extracts is evaporated and the residue is dissolved in DCM
(15 ni). ExpmmRIe24 03 g, 6.33 Mol ), N, O di et hyl hydr oxyl ami ne (760 ngy, 7.80
mmol) and 5 DIPEA (2 nL) is added angythe m xture is stirred at rt for 72 h
before it is washed wth wat he organic | ayer is separated and
evaporated. The residue is pUri y~CC on silica gel eluting with

hept ane: EA 5:1 to give 4-phenyl pphene- 2-carboxylic acid

met hoxy- net hyl - am de (900 ng) a ss=il; LCGMs: tR = 1.05 mn,

[ MH1] + = 290.15. 10 b) At 2Q.n#t hyl magnesi/um pmde (1 nm, 1.7 Min THF)
is added to a solution of 4-phenyl-5-propyl-t mg)ph@hie- 2-carboxylic acid
met hoxy-met hyl -am de (900 ng, 3.11 wmmol). The mxture stirred for 1 h
before another portion (0.2 nL) of the Gignard reagent is added. Stirring
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1- (4- phemyso SnRofP! a&@é&@?@”sﬁnmg) iSEEARIHIRS éﬂ?@@gforlzc% MR )sow@mﬂ |s
3, 5-di net hyl - 4- hydr oxybenzal dehyde (331 ng, 2. mol) in ethanol (4

and 5 N Hamovedi Empmpan@hd( fherinesiduesti$ rwwrated torf qpreps TLCTp@t@Eathh
solu onls di |l ute ter angd e cted with The, or tract
i s ev poﬁ&lp.tﬂjn Ef\ 2& @lvlen [ﬁ §) 93 a‘hyg rOXYy-propoxy)-3, dlme’[hyl-%ﬁ1 CI] (’?X(
phenyl-5-propyl-thiophen-2-yl)-propan-1-one (15 mg) as a colourless resin; LC-MS:
tr = 1.05 min, [M+1]" = 453.18.

Example 25

15

a) A solution of 3-(4-hydroxy-3,5-dimethyl-phenyl)-1-(4-phenyl-5-propyl-thiophen-2-
yl)-propan-1-one (250 mg, 0.661 mmol) in 2-propanol (2 mL) and 3 N ag. NaOH (1
mL) is treated with epichlorohydrine (122 mg, 1.32 mmol) and the mixture is stirred

20 at rt for 18 h, then diluted with water and extracted with EA. The solvent of the
organic extract is evaporated to give crude 3-(3,5-dimethyl-4-oxiranylmethoxy-
phenyl)-1-(4-phenyl-5-propyl-thiophen-2-yl)-propan-1-one (257 mg) as a yellow oil;
LC-MS: tg = 1.18 min, [M+1]" = 435.20.

25 b) A solution of 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-1-(4-phenyl-5-propyl-
thiophen-2-yl)-propan-1-one (80 mg, 191 umol) and methylamine (0.4 uL, 2 M



25 nethanol (5 nmL) and THE (5 nL) and treated with Pd/C (100 ng, 10% Pd).
The slurry is stirred under 1.8 bar of H2 for 16 h. The mxture is
filtered,wOheogoraent of the filtrate is renoved in vaeaw/1Bd6/H31890Ccr ude
product is purified by CC prep. TLC pl gfps w th heptane:EA 2:1 to give

3- (4- hydroxy- 3, 5-di net hyl - phenyl )-1 - (4-phenyl - 5- propyl -

t hi ophen- 2- yI) propan 1 -one (550 ng) as a coI ourless oiI LC V5. tR =1.13
mn; 30 [Mtl ]+ = 13): s 7.45-7.28 (m
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phenyl - @pﬁl -t hi ophen-2-yl)-propan-1-one (15 ng) as a col ourless resin;
LC MVE: tR 05 min, [M:l ]+ = 453.18. Exanple 25 0 S 15 HOH a) A

sol uti on of

3- (4 if%x% 3I éil nmet hyl - phenyl ) - 1- (4- phenyl - 5- pr opyl -t hi ophen- 2-

yl) - S (250 ng, 0.661 mol) in 2-propanol (2 nL) and 3 N aq.
NaO—I (1 m) is treated with eplchborohydrlne (122 ng, 1.32 mol) and the
m xture is stirred \/
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OT_B/\H/\/OH

A solution of 3-(3,5-dimethyl-4-oxiranylmethoxy-phenyl)-1-(4-phenyl-5-propyl-
thiophen-2-yl)-propan-1-one (80 mg, 191 umol) and aminoethanol (35 mg, 0.571

15 mmol) in methanol (2 mL) is stirred for 16 h at 75°C before the solvent is
evaporated. The residue is separated by prep. HPLC to give the formate salt of 3-{4-
[2-hydroxy-3-(2-hydroxy-ethylamino)-propoxy]-3,5-dimethyl-phenyl}-1-(4-phenyl-5-
propyl-thiophen-2-yl)-propan-1-one (27 mg) as a colourless resin; LC-MS: tg = 0.91
min, [M+1]" = 496.50.

20
Examples 27 to 29

The following Examples are prepared in analogy to Example 20 starting from
Example 19 and using the appropriate alkylating agent:
25



20 at rt for 18 h, then diluted with water and extracted wth EA. The
sol vent of the organic extract is evaporated to give crude

3- (3, 5- diwot2hge/134010xi r anyl nmet hoxy- PCT/IB2006/051990
phenyl) - 1- (4- phenyl - 5- propyl - t hi ophen- 2, 1) - - propan- 1-one (257 ng) as a
yellowoil; LCGM: tR = 1.18 mn, [NH1] = 435.20. 25 b) A solution of

3-(3, 5-di net hyl - 4- oxi r anyl net hoxy- phenyl ) - 1- (4-pheny| -5-propyl -

t hi ophen-?-yl)-p gpan-1-one (Rﬂ 191 rml) and ma'rhyl am ne (0_4 L, 2 MWD
2006/ 137019 PCT/ | B2006/ 051990 40|sol uti ohG-KSTHF) in jrethanol (4 nl) is
stirred {&Xam®lé| at 75C Before the solvent is evaporated. The residue is
separated by prep. HPLC to give the flofmit)e sa[l\ﬂ+|dr 3-[ 4-

( 2- hydr oxy—3—rethytamno-—propoxy) 3, 5—dtirethy

phenyl ] - L-(4}7phe1y|-5’-$gr~qp,3ﬂH t hi pphen-12-yl )+t pr4:333321-one (23 ng) as a
colourlegss resin] LGCM: tR = 0.91 mn, 5[I\/Pr1]+: 6/6. 27; 1H NVR (CDC13):
b 8.54 (s, ,|7.58 8 JoH") 7]45- 5 86 (s, 2H), 4.40-4.30
(m 1 H]| 342374 (@ 25] 3. 151(3‘% ‘{&Z%zgo(m 2H) |

2.87-2.80 (m 2H), 2.71 (5, 3H) 2.22 (s, 6H, 1.75-1.63 (m 2H), 0.94 (t,
J = 7.6 [Hz,_3H) 10 example 26 O] S H \CH A solutf on of

3- (3, 5- di metd%! - #- oxi r any| fet hoxy{ phe®ydd - 1 | (43hehy! | 5- propyl -

t hi ophen{ 2-yl) - propanof >ene- (80 gy, 191 nol) and am npet hanol (35 ny,
0.571 15wweb)—tnrethanel{(2m}—+sstirred+or—216—H at 75C before the
solvent is evaporat ed. The residue is separated by prep. HPLC to give the
formate $8ldm %){4-

[ 2- hydr oxy- 3 2 ydr oxy- et hyl am no) - pr opoxy] - 3, 5- di net hyl - phenyl } - 1- (4- phen
yl -5- propyl -t hi ophen-2-yl) - propan- He (27 ng) as a colourless resin;
LCMs: tR=0.91 mn, [M1 ]+ 90> 20 Exanples 27 to 29

a) Over a period of 20 min a solution of SnCl4 (60.9 g, 234 mmol) in hexane (20 mL)
5 is added to a solution of 2-ethylthiophene (25 g, 223 mmol) and acetylchloride (18.4
g, 234 mmol) in hexane (80 mL). Evolving HCI gas is trapped in a NaOH solution.
Evolution of HCI stops when about half of the SnCl, solution is added. The black
viscous mixture is warmed to 100°C for 30 min, before it is cooled again to rt. The
mixture is pourred into ice/water (600 mL), exiracted with diethyl ether (3x) and the
10 combined etheral extracts are wasehd with NaOH (1M), sat. NaHCO3; solution and
brine, dried over MgSQ;, filtered and evaporated. The crude 1-(5-ethyl-thiophen-2-
yh)-ethanone (35 g) is added to a solution of sodium acetate (16.0 g, 195 mmol) in
water (160 mL) and the resulting emulsion is stirred vigorously. To this emulsion
bromine (28.5 g, 178 mmol) is added dropwise over a period of 25 min. Upon
15 complete addition of the bromine, sodium acetate (60 g, 731 mmol) is added and
the pH of the mixture is adjusted to 9 by adding 10 M ag. NaOH solution. A further
portion of bromine (12.4 g, 78 mmol) is added and stirring is continued for 15 min.
The reaction is quenched by adding 1 M ag. Na,S,03 solution and the mixture is
extracted three times with diethyl ether. The organic extracts are washed with 1 N
20 ag. NaOH, 2 N ag. HCI and brine, dried over MgSQy, filtered and evaporated to give
1-(4-bromo-5-ethyl-thiophen-2-yl)-ethanone (38 g) as a brown oil; LC-MS: tg = 0.97

min, [M+1+CH3CN]* = 274.20.



O S R The follow ng Exanples are prepared in anal ogy to Exanple 20
starting from Exanple 19 and using the appropriate al kyl ating agent: 25 WO
2006/ 137040 2m6T¥37B2006/ 051990 41 Exanple R LC-MS tR ( ®Cm)iBLoNG/BY1990 27
O,,,~ 04111 423.32 28 O* /OH 1.13 437.34 29 | 0.95 450.27 O Exanple
300 S OH a) Over a period of 20 mn a solution of SnC 4 (60.9 g, 234
nmmol) in hexane (20 nL) 5 is added to a solution of 2-ethylthiophene (25
g, 223 mmol ) and acetylchloride (18.4 g, 234 nmol) in hexane (80 ni).

Evol ving HCl gas is trapped in a NaOH solution. Evolution of HCl stops

when aboyy A‘%ﬂ%%ﬁ 6fh1e§%rl5%r%o§%leﬂ1§/i}- éﬁerﬁg-g@d?th%%ngl 36l6 0y #8 i) Tt ur e

IS warme for ant m Xt ure
i s pour r glb-dithethiyt4/hyair@tybeb@8ldehyde ¢X16r g.c5ednmmot) hncbtbah(yll (4@t ey andxd Nand

the 10 d eth xtract d th

ot ut 1 on XN 169P198ENGE (Z0Tby it SHRGGAT BT Br deb i MEVEUNTE S POUHRD EiQue
1-(5-5t h?&é/&vﬁté?ﬁﬁ@@ n?L; rH eﬂ?é@@&'ﬂ&r(t?rﬁegbwthsdu%gﬁé’ww fH LY T8 offari@di um
acetate (16.0 g, 195 wat er (160 ni esu trng e sion is

stirred \extractsuate warRheghwithesatl siqorNabCaks a@Iutf @8, 5% ,aql T@trienatiyl $alutiaited
on _of the brom ne,

ggg{)\l’]\”ﬁ:é@r eéfl pg%rn'&%dgg%d zrﬂ%lrrnj\}l]gggg Tgae%ﬁggpév%p%rgtdg.i II'he crude product is
suspended in chloroform, stirred and sonicated at rt for 15 min, filtered and dried to

give 1-(4-bromo-5-ethyl-thiophen-2-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-propenone

10 (2.11 g) as a yellow solid; LC-MS: tg = 1.11 min, [M+1]* = 365.01; "H NMR (CDCls):
87.74 (d,J =15.2 Hz, 1H); 7.68 (s, 1H), 7.30 (s, 2H), 7.18 (d, J = 15.2 Hz, 1H), 4.99

(s, 1H), 2.84 (q, J = 7.6 Hz, 2H), 2.30 (s, 6H), 1.34 (t, J = 7.6 Hz, 3H).

c) A mixture of 1-(4-bromo-5-ethyl-thiophen-2-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-
15  propenone (2.10 g, 5.7 mmol), Pd(PPhs)4 (66 mg, 57umol), diphenylsilane (2.54 g,
13.8 mmol) and ZnCl, (627 mg, 4.6 mmol) in CHCI; (100 mL) is stirred at 40°C for
1.5 h. The mixture is diluted with water and the organic phase is separated. The aqg.
phase is extracted once more with CHCIs. The organic extracts are washed with 5%
ag. citric acid solution, dried over MgSQ., filtered and evaporated. The crude
20 product is purified by column chromatography on silica gel eluting with heptane:EA
4:1 to give 1-(4-bromo-5-ethyl-thiophen-2-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-
propan-1-one (1.03 g) as a solid; LC-MS: tg = 1.08 min, [M+1]" = 367.18.

d) 1-(4-Bromo-5-ethyl-thiophen-2-yl)-3-(4-hydroxy-3,5-dimethyl-phenyl)-propan-1-

25 one (45 mg, 123 umol) and 2-ethylphenylboronic acid (22 mg, 148 umol) are
dissolved in degassed dioxane (0.8 mL) and degassed 2 M ag. Na,CO; solution. To
this solution PdClx(dppf) (5 mg, 7 umol) is added under a stream of argon. The
mixture is stirred at 80°C for 8 h. The mixture is cooled to rt and an aliquot is purified
by prep. HPLC to give 1-[5-ethyl-4-(2-ethyl-phenyl)-thiophen-2-yl]-3-(4-hydroxy-3,5-

30 dimethyl-phenyl)-propan-1-one as a colourless resin; LC-MS: tg = 1.10 min, [M+1]"
= 383.25.



the pH of the mxture is adjusted to 9 by adding 10 M agq. NaCH solution. A
further portion of bromne (12.4 g, 78 mmpl) is added and stirring is
cont i nuedwbapocli37emwn. The reaction i s quenched by addi RgTABMOG/0519%a2S203
solution and the mxture is extracted ghiree tines with diethyl ether. The
organic extracts are washed with 1 N 20 aq. NaCH, 2 N ag. HCl and brine,
dried over MgSH4, filtered and evaporated to give

1- (4-bronp-5-et hyl -t hi ophen-2-yl)-ethanone (38 g) as a brown oil; LCGM: tR
= 0.97 m@mplesawed] + = 274. 20. WO 2006/ 137019 PCT/ | B2006/ 051990 42 b)
A sol ution of 1-(4-brono-5-ethyl-thiophgn-2-yl)-ethanone (10.6 g, 46 mmol)
and 3, 5-di net hyl - 4- hydr oxybenzal de®ydej (7.6 g, 51 mmol) in ethanol (40 nlL)
and 5 N HC in isopropanol (20 TS i~ ed at 50C for 1.5 h. The

m xture is pourred into 5 ice/watg ¥J_extracted four tines with
di et hyl ether (100 nlL). The org%s e washed with sat. ag.
NaHCO3 sol ution, 5% aq. citri )6 H owed by brine, dried over
MySH4, filtered and evaporated—3fhe crude product is suspended in

ch oroforg (fbT 6168 RELRANHRALAY & Bt 36 Eitainid MeREGRA- SO
1- ( 4- br ophrebyRithipphéehiZoph8+(42yrdxy33 HAdimetn phxphedyh-miopan-Hydbre {8rvy Mg, @®peno
ne 10 _(2.11 ?) as %{%/e{jl owsolid; LGM;, tR=1.11 mn, | l\_/Hré’LFl' = 365.01; 1H
NVR (eDcrgyel) agsoputiof piythejapprogriate glkylating ageng 195 pmpl)n isgpregape! (19 |
7.18 (d, = (0% - : I A £ .30
s, oy D PN Fa NaQM @) b8 pofel) Toe s @daidh midieis siea & YsC

1- (4- br orior 8-+ebériple iths @ghenedolgd o 3t. (Fhehsedictizy n3ixturdiisreehlyifugdefor| 5 mird

(254 g, BniAng SHNBITAARGS BRPRIEIPe By Hikp: HPECHgIVe FiP bl asSaPElis Aly B
stirred eridQvd 98 a bidudbssBgnM xture is diluted with water and the
organi ¢ phase Is separat e(i Tﬁe'aq. phase is extracted once nore with

CHC130 The organic extracts are washed with 5% aq. citric acid solution,

dried over—WSO4—+i+t+tered—and—evaporated—Fhe—erude—20 product is purified
by col umlgchronm ography.on silida gel ellé&My with heptane:EA 4:1 to give
1-(4-bro -X%fr@é%_u -t hi opﬁen- 2-yl)|-3-(4- h%/dr OX){- 3, 5 di met hyl - phenyl ) -
propan- 11one (1.03 g) as a solid;| LERNBINkR = NM+b8" i n, [Mr1 ]+ = 367.18.
d)
1- (4- Br ofo- Blet hyl - (i opkeE™@ay! )|- 3- (UORydr oxy4@7.84di met hyl - phenyl ) - pr opan-
1- =
OH

32 o ™~OH 1.13 437.19

33 O/\(OH 1.15 451.36

34 I 0.97 464.43

O/\/N\

Examples 3510 64

15  The following examples are prepared in analogy to Examples 30 and 31 to 34.



25 one (45 ny,

123 ol ) and 2-ethyl phenyl boronic acid (22 ng,

148 nol

di ssol ved in degassed di oxane (0.8 nlL) and degassed 2 M ag. Na2CQO3

sol uti on.wdaoogt3rE9sol uti on PdCL2(dppf) (5 ny,

stream of argon.

cooled to rt and an al i quot

The mxture is

stirre

7 nol)

) are

i eCadBBde/051dEr a
at 80C for 8 h. The mxture is
is purified by prep. HPLC to give

1-[5-ethyl -4-(2-ethyl -phenyl)-thiophen-2-yl]-3-(4-hydroxy-3,5 30
di met hyI -phpnyl )-prnpan-1 -one as a colourless resin, IGM: tR = 1 O mn,
[Mr1] +  + 383.25] WO 2006/ 137019 PCT/|1B2006/ 051990 43 |Exdples 31 {o 34 0
ar_);: ~~RExa@0lée crudeRieaction| ni xt urBzof Exarnpl e 30 cont ai ni ng
1-[5-ethyl -4-(2-ethyl - tr (mln) [M+H]*
phenyl)- ki O'ﬁhe“ 2 yl] 3 (4 |y'd OXY 3 5k |||:t|yl puei"u‘y'.; ptroepan 1—on1 (95
ng, 25 5|nmol35 a sol upreg of the jappropr®Ht e al kyl atimg2agent 433’,54rml) in
i sopropanol (0.15% @ d 2 N alq NaOH (0.15 ml]) is added. The reaction
m xture |s stirred ZS E h before it is|again cooleged to rt. The
reaction|m xture|is centrl @ed for 15 min and|the supernatant is
separ at ed” by ep. HI-’L(, TO give fhe corresponding al K ated derivatijve as
a col our | ess3& esj n. M5 Exanmy€ RAR O n)| [ MA 31 0507.30t" | oH
1.07 467)34 COH B2 d OH 1.13] 437. 19(=)H33 O QH 1.15 45136 34 | 0.97
464.43 Exanples|35 t EF,
37 @’ O/YOH 1.13 491.23
CF;
38 2 I 0.96 504.42
O/\/N\
CF;
39 @’ OH 1.12 399.22
Cl
OH
Cl
41 @’ o ~OH 1.12 443.29
Cl
42 @* O/W/OH 1.12 457.35
Cl
43 - | 0.95 470.35
CL | o~k
Cl
44 @’ OH 1.10 383.25
F




S RL R2 15 The follow ng exanples are prepared in analogy to Exanples 30
and 31 to 34. WD 2006/ 137019 PCT/ | B2006/ 051990 44 Exanple Rl R2 LCG-M5 tR
(mn) [ MAMDR006BB7019-' OH 1.12 433.14 CF3 36 aCF3 1.05 POTABDO6/TGHI9IB7 O

JOH 1.13 491.23 aCF3 38 ' | 0.96 504.42-0 "I111,-,1141-1 aCF3 39 a, OH
1.12 399.22 d 40\ ' , O-~OH 1.04 473.42 O H4l a, -' O-,~ OH 1.12
443.29 O 42 a- -' 0N /OH 1.12 457.35 C 43 a, | 0.95 470.35 d 44 a, OH
1. 10 383._25 E_ WD 2006/137019 PCT/1B2006/051990 45 45 \ ' ~ Q" QH1.03
457. 31 .-
OH
F
F
47 :::::,« O/\T/OH 1.11 441.27
F
48 . | 0.94 454.41
@ O/\/N\
F
49 [:::I;' OH 1.10 395.28
OCHj;
50 [:::I;' O/A\E/A\OFI 1.03 469.25
OH
OCHj;
51 [:::I;' o™~ 1.09 439.37
OCHj;
52 [:::I;' O/~7/OH 1.10 453.39
OCHj;
53 . | 0.93 466.32
O/\/N\
OCHj;
54 [:%:I;: OH 1.14 393.37
55 . O/A\E/A\OFI 1.07 467.29
OH




F OH 46 a, -'

0.94 454.41 F 49\
aOCH3 OH W 200603#12. 09 439. 37
466. 32 aOCH3 O 54 \
2006/ 137019 PCT/1B2006/ 051990 46 56 -

OOH 1.10 427.20 F 47 a- -' 0" /OH 1.11 441.27 F 48 a,
- OH1.10 395.28 | n OCH3 50
aOCH3 H 1.10 453.39 52 @CH3BIOOs/B3990 |
- OH1. .14 393.3746‘35\ '~ O0O"'"0H 1.07 467.29 OH W

“0,,,_,,0H 1.13 437.43 57 -' O"

0"--r-"0OH 1. 03 469. 25

/OH 1.15 451.28 58 -' | 0.97 464.36 O 59 | O,,,_,,0H 1. 12 423.27 60
| -' O /OH 114 437 31 61 - 13 379 30
56 Q\ o ™~OH 1.13 437.43
57 Q\ O/W/OH 1.15 451.28
58 - | 0.97 464.36
CC | A
60 /O O/YOH 1.14 437.31
61 Q OH 1.13 379.30
62 Q o™~ 1.11 423.32
63 Q O/\(OH 1.14 437.36
64 ~r°’ OH 0.87 366.34
L~
N




62 -' G,,~0OH 1.11 423.32 63 -' OOH 1.14 437.36 64 OH 0.87 366.34 N WO
2006/ 137019 PCT/ 1 B2006/ 051990 47 Exanple 65: GIPyS assay to determ ne EC50
val ues GWQSow/3diing assays are performed in 96 wel |l m ecotiBiws/ofbe es
(Nunc, 442587) in a final volume of 20, PI, using nenbrane preparations of
CHO cel I s expressing reconbinant human S1 Pl receptor. Assay conditions
are 20 mM Hepes (FI uka, 5 54461), 100 mM Nadl (Fluka, 71378), 5 mM Myd 2
(Fl uka, 63064), 1% BSA (Cal bi ochem 126609), 1 pM GDP (Sigma, G 7127),

2. 5% Divs@(anmlveaﬁS A36B%y assey tpme%snmﬁpﬁ@sc(mlyegham Bi osci ences, SJ1320).
The pHis 7.4. Test conpounds are dissolved and diluted in 100% DVBO and

pre-i nculGrREs aindimy eséBrparcaperf@mddin 86 walinmidnotiteP pldteD{Nuhe £48587) assay
buffer, in_the absence of 35S GIPyS. After 10 addition of 50 Pl of
355 GTPy @ fipdlevalyggy of 200ndlybsingy Mesmbrang RIEPRERIANEHHENR Gelds exPrRSSiRG ay

(V111 poreSRieat TRBPSIF, ARG A St e Bl BEREETERIE, °
and tBe 5d4étigs160 enadNaGl (Miaka,i TEE78)] & M T2 GMNGBQW Q. TEEN ,

A
I\B/Fggzzfigﬁglm 5%@@%5 the concen ?ﬁjcon o§fﬁg§8 |st EIEjISI:T %g}@gp%goyﬂds

maxi mal  spedidsatvedband @NRYS bi ndD%g DNBp@carid pré}lrrmilbatpd at cedra rtempedatoye

subtracting_non-specific binding 20 from maxi mal bi ndi ng, ,.Naxi mal bi ndi ng
is the af®ud® "o '8p1rﬁooléh%fdthﬁoat?% aggay Refferen Hlea%s@’??ec ﬁfe priedEmeeAJer 10

pM of ~S1 P, g I nce

b a0 sReLBHaREE Bl o E TR e bl is PR ko8 so 0L A e B BB nas

of the EXaephssa Eh’@rrﬁ%@ed Hy wahsfes oneie régdtRnhnadrea s ar Miufigctdent prite

nmet hod descri bed above: Tabl e 1:
(Millipore, MAHFC1H60) using a cell harvester from Packard Biosciences, and the
plates are washed with ice-cold 10 mM NasHPO4NaH,PO4 (70%/30%), dried,
sealed at the bottom and, after addition of 25 ul MicroScint20 (Packard Biosciences,

15  order no. 6013621), sealed on the top. Membrane-bound **S-GTPyS is measured

with a TopCount from Packard Biosciences.

ECso is the concentration of agonist inducing 50 % of the maximal specific *°S-
GTPyS binding. Specific binding is determined by subtracting non-specific binding

20 from maximal binding. Maximal binding is the amount of cpm bound to the
Multiscreen plate in the presence of 10 uM of S1P. Non-specific binding is the
amount of binding in the absence of an agonist in the assay.

Table 1 shows the ECso value of some compounds of the Examples. The ECso

25 values were determined according to the method described above:

Table 1:

Compound of Example | EGCso [nM]
10 6.7
11 18.3

20 6.3




Compound of Exanple EC50 [nM 10 6.7 11 18.3 20 6.3 WD 2006/137019
PCT/ | B2006/ 051990 48 24 16.4 31 9.3 50 11.5 Exanple 66: Assessnent of
In vivo BWVbi2e@en70ibe ef ficacy of the conpounds of For nmulPaT(iB00é/8518%sessed
by neasuring the 5 circulating |ynphocyes after oral admnistration of 3
to 30 ng/ kg of a conpound of Fornula ( to nornotensive male Wstar rats.
The aninmals are housed in climate- controlled conditions with a 12
h-1ight/dark cycle and have free access to normal rat chow and dri nki ng
water. Blood is c@¥ ected before 184 3, |6 and 24 h after drug

adm ni st ratton—Fut—btood—s5—sulb; §We¢to hemat ol ogy usi ng Advi a

Hemat ol ogy 10 system (Bayer| Di ag%‘ stics, Zurich, Switzerland). Al data
are presented as mpan SEM |[St atiigtg cal |anal yses are performed by analysis
of variance (ANOVA) using Stlatistica (Stlat Soft) and the Student- Newman-
Keul s procedure for nultiple conparisons. The null hypothesis is rejected
when p < 0.05. 15 As an exanple, Table 2 shows the effect on | ynphocyte
counts 3 h after oral admnistration of 10 ng/ kg of a conmpound of the
present iEeRmbic0d6:tAs seyImernsi evivoekigicdtgt ar rats as conpared to a group
of animals treated with vehicle only. 20 Table 2: Conpound of Exanple

LynphocytineC @tfitiay 80 théd&ompipdeORe/ HSfille LTé | 42a66@5\P HeadtBing the

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

Formula (I) to normotensive male Wistar rats. The animals are housed in climate-
controlled conditions with a 12 h-light/dark cycle, and have free access to normal rat
chow and drinking water. Blood is collected before and 3, 6 and 24 h after drug
administration. Full blood is subjected to hematology using Advia Hematology

10  system (Bayer Diagnostics, Zirich, Switzerland).

All data are presented as mean + SEM. Statistical analyses are performed by
analysis of variance (ANOVA) using Statistica (StatSoft) and the Student-Newman-
Keuls procedure for multiple comparisons. The null hypothesis is rejected when p <
0.05.
15

As an example, Table 2 shows the effect on lymphocyte counts 3 h after oral
administration of 10 mg/kg of a compound of the present invention to normotensive
male Wistar rats as compared to a group of animals treated with vehicle only.

20 Table 2:
Compound of Example Lymphocyte counts
10 -48.5%




Claims 1. A conpound selected fromthe group consisting of thiophenes of
the Formula (1), 5 RT ORR2Z R61 RERARs Formula (1) wherein 10 RLl
repr esentwolyeviegan, | ower al kyl, |ower al koxy, or hal ogem/IB20R20F10px esent s
hydr ogen, |ower al kyl, |ower al koxy, d1a| ogen 15 R3 represents hydrogen,
hydr oxy- | ower al kyl, 2 3-di hydr oxypr opAI - (hydroxy-1ower alkyl)-Iower
al kyl, -CH2-(CH2) k- NR31 R32, (azetidine-3- car boxylic acid)- 1 -yl- nethyl,
(azeti di ne- 3-carboxylic aci d | over al kyl ester)-1-yl - et hyl,

2-[ (azet idAHBS 3- carboxylic acid) -1-yl]-ethyl, 2-[(azetidine-3-carboxylic
acid | ower al kylester)-1-yl]-ethyl, 3- [(azetidine-3-carboxylic acid)- 1
-yl ]-propyl, 3-[(azetidine-3-carboxylic acid | ower 20

al kyl est dr) - 1-Avbdmpoopy Iselectad from tthiergro8p canbisiing iof tracplignreslof-the-Fortriwa |,
(pyrroli g' ne-3- carboxylic acid | ower alkylester)-1-yl-methyl,
(pyrrolidVne-2-carboxylic acid)-1-yl- nethyl, (pyrrolidine-2-carboxylic
acid kower al kylester)-1-yl-methyl, 2-[(pyrrolidine-3- carboxylic acid)- 1
-yl']-ethyl, 2-[(pyrrolidine-3-carboxylic acid |ower alkylester)-1-yl]-

et hyl, 2- [(pyrrol i di ge-2-car@oxylic acid)- -R1 -yl]-ethyl,

2- [(pyrrol i di ne-2-caroxylicl|lacid 25 | ower| al kyl ester) - 1 -yl]-ethyl,

3-[(pyrrolidine-3-carpoxylicjaci d) 1 yI]-ropyI R3B-

[ (pyrrolidine-3-carbg -1-yl]-propyl,
3-[(pyrrolidir y

3-[( yrrolldlneZC gester)-1-yl]- propyl,

- CH2- ( CH2) n- CONR31R3X , 3- C3A -Sazeti di nyl))-2acetyl, 1
WO 2006/ 137019 PCT/ 182006/ 051990 50 R

Formula (1)

wherein
10
R’ represents hydrogen, lower alkyl, lower alkoxy, or halogen;

R? represents hydrogen, lower alkyl, lower alkoxy, or halogen;

15  R®represents hydrogen, hydroxy-lower alkyl, 2,3-dihydroxypropy!, di-(hydroxy-lower
alkyl)-lower alkyl, -CHx-(CH2)i-NR®'R, (azetidine-3-carboxylic acid)-1-yl-methyl,
(azetidine-3-carboxylic acid lower alkylester)-1-yl-methyl, 2-[(azetidine-3-carboxylic
acid)-1-yl]-ethyl, 2-[(azetidine-3-carboxylic acid lower alkylester)-1-yl]-ethyl, 3-
[(azetidine-3-carboxylic acid)-1-yl]-propyl, 3-[(azetidine-3-carboxylic acid lower

20 alkylester)-1-yl]-propyl, (pyrrolidine-3-carboxylic acid)-1-yl-methyl, (pyrrolidine-3-
carboxylic acid lower alkylester)-1-yl-methyl, (pyrrolidine-2-carboxylic acid)-1-yl-
methyl, (pyrrolidine-2-carboxylic acid lower alkylester)-1-yl-methyl, 2-[(pyrrolidine-3-
carboxylic acid)-1-ylJ-ethyl, 2-[(pyrrolidine-3-carboxylic acid lower alkylester)-1-yl]-
ethyl, 2-[(pyrrolidine-2-carboxylic acid)-1-yl]-ethyl, 2-[(pyrrolidine-2-carboxylic acid

25 lower alkylester)-1-yl]-ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1-yl]-propyl, 3-
[(pyrrolidine-3-carboxylic acid lower alkylester)-1-yl]-propyl, 3-[(pyrrolidine-2-
carboxylic acid)-1-yl]-propyl, 3-[(pyrrolidine-2-carboxylic acid lower alkylester)-1-yl]-
propyl, -CHz-(CH2),-CONR®*' R*, -CO-NHR®', 1-(1-(3-carboxy-azetidinyl))-2acetyl, 1-



(1-(2-carboxy-pyrrolidinyl))-2-acetyl,
1-(1- (3-carboxy-pyrrolidinyl))-2-acetyl, 1-(1-(3-
car boxy- awetnei13yi1y) - 3- pr opi onyl , PCT/IB2006/051990

1- (1- (2- carboxy-pyrrolidinyl))- 3prop|g?/ 1-(1-(3-
car boxY-pYrrolidinYl))-3-propi onYl > )nCH(G—i) CHZ NR 31R32 hydr oxy,

| oner al koxy, fluoro-I|ower alkoxy, hydroxy | oner al koxy, di-(hydroxy-I| ower

| kyl | 5 al kox 1 | | |,
Ny ox il 2o Rt ey, (ol B ety rRyarolicing)-2-acetyl, 1-(1-(

2- | |

5 Y per astt RN AR 6-oeRI L b ARy )-3-propipngh 547 (3
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al kyl est r Opoxy yrrolidine-2- carboxylic acid

“yi-pr o;ﬂmyyroll@,mfe(§9amxth kol 2wy P IGEPD et oKy Eelpirgliine-2-

é' ][ ( gr ﬁs ox%/)élpyr(ar%ocp m%’hc%v ?JO[I %P&@nelzyéa}b&me%}’d lower alkylester)-1-yl]-

2- am no- %tmwdoxylz_lf Bywqupymﬂlmm e‘pg}iyathexy CH|2—{ deﬁﬁ?goﬂdll(lé)—( H]- )

ca azetidin et hox rrold di ne rboxyl i c aci

oY Btieno o Hetdihig 5 Camo@ AT T R ORO N BRI G B IEAGd 1

2- Ly
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3- [ (azet i[@ynelidinesd-basboxiylic aacid) - lower] alkyzasta;)d‘r ghtyomopmaxy 3-[( pyrrolldlne -2-

3- tid i d h

2" hydlr ox PRETYRG IR Y NSRS eSS Bpry e, Bl ey edtar A
hydr oxy- %][dr@FékP'?&-{’(‘Z cﬁoﬁﬁb?@éh’dlhé ﬂ%/'l]dprbﬁw @-ﬁmﬁﬁé?f byﬂfoh’dlhePW%DXy
2- hydroxy-" 3-[ (pyrrolidine-2-car oxyllc aci d KI 3D

2- hy30OXWGPCMYD)?raF@Iﬂ0d3ﬂiwd®XYC%rthSO}Wﬁ@tb¥JrRi0D@%r CO R R™, 1-(1-(3-

TR g ot SRR DA Al
2- hydr oxy-8thoxy, 1-(1-(pyrrolidine-3-carboxylic acid)-1-yl)-1-oxo-2-ethoxy, 3-carbamoy!-
propoxy, 3-(lower alkylcarbamoyl)propoxy, 3-(2-hydroxyethylcarbamoyl)propoxy,
-OCH-CH(OH)-CH>-NR*'R*, 3-[(azetidine-3-carboxylic acid)-1-yl]-2-

25 hydroxypropoxy, 3-[(azetidine-3-carboxylic acid lower alkylester)-1-yl]-2-
hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic  acid)-1-yl]-propoxy, 2-
hydroxy-3-[(pyrrolidine-3-carboxylic acid lower alkylester)-1-yl]-propoxy, 2-hydroxy-
3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-2-

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

30 1-yl]-propoxy,  2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-propoxy,  2-hydroxy-3-
pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy, 2-hydroxy-3-[4-(lower
alkyl)-piperazin-1-yl]-propoxy, 2-hydroxy-3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-

propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, -NR*'R%*, -NHCO-R®', -CHa-(CHz)«-



pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy,

2- hydroxy-3-[4-(l ower al kyl) - pi perazi n-1-yl]-propoxy,

2- hydr oxyw®-2peb/i3261by dr oxy- et hyl ) - pi perazi n-1-yl ] - pr opo®¢T/IB2006/051990

2- hydr oxy- 3- nor phol i n- 4-yl - propoxy, -NR31R32, -NHCO R31, -CH2-(CH2)k WO

2006/ 137019 PCT/ 1 B2006/ 051990 51 NHS 3, -(CH2) nCH( OH) - CH2- NHSO2R33,

- OCH2- (CH2) m NHSOZR33, - OCH2- CH( OH) - CH2- NHSOZR33 - CH2- ( CH2) k- NHCOR34,
-(CH2) n O_?) NHCOR34 OCH2- (k@éﬁﬁ
- OCH2- ma\ghi-ﬁ RO NH@@ACHSOIR%@HEEH hg@@b’gé@"'zhﬁe{\‘ﬁﬁoz t hyFOCHz-

1- | ) 1
2 Pover. SESTIERHGINASORIE o P PGy O™ SRS ?E"% RO 1
2- (| over -BI0H-@HNQNHBOR 20(-DGKL-OOHHBM- )\&m:@af t hyI car boxymet hyl ,

| ower al kyl car boxynet hyl , 2-carboxyethyl, or 2-(lower al kyI car boxy) et hyl ;
10 R32 represents hydrogen or net hyI R33 represents net hyI ethyl, propyl,

o0 BRI DK bsorsGBRRER! b 2o EON bl AR ey o o

r epr esenthydhygr bhydetdypristhylyelhylxy &t lowley - aatikowyetiyiy | 3- hmrcvapamyiprreﬂowbr

St ot h RS 2 AT G B D B E ez cWer desigmigpen.
repr esenicary méthpger 1dwar 2a|k ICERRDHRAS t he-katbegpsthfl, Loror 2{loRér

represents hydrogen, |ower al kyl or halogeh; 25 R5 represents
trrquor@ﬂ@M%ﬁbOXﬁ@ﬂHWI ethyl, or propyl; R6 represents phenyl optionally
nonos ~0r di -substituted, mherern t he substrtuents are independently
seleéped from met hyl , ethyI trifluoronethyl, halogen and 30 nethoxy; or

2-, 3- oR%-r@yrckseis r@mrogmabfmeehrpstrtut ed with net hyl or nmethoxy; and R7
represents hydr ogen, or nethyl;
R* represents methyl, ethyl, propyl, isopropyl, butyl, 2-hydroxyethyl,
2-methoxyethyl,  methylamino, ethylamino, propylamino, isopropylamino,
15  n-butylamino, or dimethylamino;

R represents hydroxymethyl, hydroxyethyl, aminomethyl, methylaminomethyl,

dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl, or 2-dimethylamino-ethyl;

20 Kk represents the integer 1, 2, or 3;
m represents the integer 1 or 2;

n represents the integer 0, 1, or 2;

R* represents hydrogen, lower alkyl or halogen;
25
R® represents trifluoromethyl, methyl, ethyl, or propyl;
R® represents phenyl optionally mono- or di-substituted, wherein the substituents
are independently selected from methyl, ethyl, trifluoromethyl, halogen and
30 methoxy; or 2-, 3- or 4-pyridyl optionally substituted with methyl or methoxy; and

R’ represents hydrogen, or methyl;



WO 2006/ 137019 PCT/ 1 B2006/ 051990 52 and optically pure enantioners,

m xtures of enantionmers such as racemates, diastereoners, m xtures of

di ast er eowonre96/3r@st er eoneri ¢ racemates, and m xtures @CTdBa®6/eFIOWNEr i C

racemates, as well as salts and sol vat of such conpounds, and

nor phol ogi cal forms. 5 2. A conmpound according to claim1, wherein Rl and

R4 represent hydrogen, and R2 represents a methyl group. 3. A conpound

according to claim1l, wherein Rl represents hydrogen, and R2 and 10 R4

repr esentand REti6Ily w@penamémerﬁ, RAIXfyep not fﬂi‘%‘ﬂ'@ﬁ@%o@lﬁh @$ VREeMa®Spect

t° R3.  %ia s‘%\efe%'ﬁpé’rﬂnﬁ] ﬁﬁﬁé%r g &%s{e‘?eg@%ké“d]rast b it F%nern‘?é’[feg,ss% ?n&tiﬁ‘?é&ge”’
represents a net group, and resents an ethnyl group in the

or t ho- powfﬁasneremﬂd”nor aspated, @asRBell 25 s&lts Andasgivates ochsaoh dbnpouads) andn 1,

wherein Rl rﬁB[ﬂgsemfs h%/drogen, R2 represents a nmethyl group, and R4

r epr esent30'@) GRS he ortho-position with respect to R3. 20 6. A

conmpognd according to claim1, wherein Rl and R4 represent hydrogen, and

R2 represents chlorine. 7. A conpound accordi ng to cI aim1, wherein Rl

repr esents Ayehrogeumd aecorder;g’@selatm 1a whetrbioxR' @ndup’ représ&at hyrogernard a

chlorlnngZr fl uorine u} Pe ortho- 25 position wth respect to R3. 8. A

conpound J@BF%%&S ?@%Pé{ POYP- wherein RL represents a net hoxy group, and

R2 and R4 represent hydrogen. 30 9. A conpound according to any one of

clains 1 to 8 wherein R3 represents hydro hydr oxy- | ower al kyl,

2, 3- di hyd oAygomagsund mcmdmartewambﬂ\ewharw% leprRgents: kgiiogen, and R” and

el e BRIy S whesdhFITEU e o BESRARGP AtbBR . 1

acid)-1-yl-nmethyl, (pyrrolidine-3 WO 2006/ 137019 PCT/ I B2006/ 051990
4. A compound according to claim 1, wherein R' represents hydrogen, R?
represents a methyl group, and R* represents an ethyl group in the ortho-position
with respect to R®.
15

5. A compound according to claim 1, wherein R' represents hydrogen, R?®
represents a methyl group, and R* represents chlorine in the ortho-position with
respect to R°.

20 6. A compound according to claim 1, wherein R' and R* represent hydrogen, and

R? represents chlorine.

7. A compound according to claim 1, wherein R' represents hydrogen, R?®
represents a methoxy group, and R* represents a chlorine or fluorine in the ortho-
25  position with respect to R®.

8. A compound according to claim 1, wherein R' represents a methoxy group, and
R? and R* represent hydrogen.

30 9. A compound according to any one of claims 1 to 8, wherein R® represents
hydrogen, hydroxy-lower alkyl, 2,3-dihydroxypropyl, di-(hydroxy-lower alkyl)-lower
alkyl, (azetidine-3-carboxylic acid)-1-yl-methyl, (azetidine-3-carboxylic acid lower
alkylester)-1-yl-methyl, (pyrrolidine-3-carboxylic acid)-1-yl-methyl, (pyrrolidine-3-



53 carboxylic acid | ower alkylester)-1-yl-methyl, (pyrrolidine-2-carboxylic
acid)-1-yl- nethyl, (pyrrolidine-2-carboxylic acid |ower
al kyl est ewp-2006y1370met hyl , - CH2- (CH2) n- CONR31R32, - CO NHRBT/IB2006/051990
- (CH2) nCH( OH) - CH2- NR 31R32, | ower alko>g§It3 hydr oxy-1 ower al koxy,

I - (hydroxy-1ower al kyl)-Iower al koxy, 1-glyceryl, 2-glyceryl, 2-hydroxy-3
5 net hoxy- propoxy, -0OCH2-(CH2) m NR 31R32, 2- [(azetldlne 3-carboxylic
acid)-1- yI]- et hoxy, 2-[(azetidine-3- carboxyllc acid lo
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2- hydroxé/r]Sp gb W”QJ’ Bgiﬂ?@llcg %%ﬁﬂ% f [(%é?d P oropoxy,  3-[(pyrrolidine-2-

al kyl est
hydr oxy- rmyarhjo)dylhdl ree)c 1+qWe}r— palkplest;er 2fiyslopayy,3-3((2- iyctoxoxpy pylidiog - tHytje) - 1

2 iy 5o TP per asi AR Py e Tl BIHoR 4. 1 gino-3-hydroxy-2-

| kyl X33 - 1”25
o o) PR Bk o oL by, iog ooy crRY s, o

- NHCO- R3{(azetidiHR-3-Chaiboky INHSCRIRT 3y ] - 2{n@IeP) > yOIHE [ER)y- G{Zamm\%;arboxyhc a0|d
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- OCH2 - CHHeYd)- 1O phsey, MRpaRXY-3-fidrolfide-BThrBagy B3 4ciar Rwas ERYlcaes)-10

claim1.
20  yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-

—<<

w'_'jwww< !
|A\<

[(pyrrolidine-2-carboxylic acid lower alkylester)-1-yl]-propoxy, 2-hydroxy-3-[(2-
hydroxy-pyrrolidine)-1-yl]-propoxy, 2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1-yl]-
propoxy, 2-hydroxy-3-pyrrolidin-1-yl-propoxy, 2-hydroxy-3-piperazin-1-yl-propoxy, 2
hydroxy-3-[4-(lower alkyl)-piperazin-1-yl]-propoxy, 2-hydroxy-3-[4-(2-hydroxy-ethyl)-

25 piperazin-1-yl]-propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, -NR*'R*, -NHCO-R*',
-CHg-(CH2)i-NHSO:R*, -(CH,),CH(OH)-CHz-NHSO,R*?, -OCH,-(CHa)m-NHSO,R®,
-OCH,-CH(OH)-CH-NHSO,R®,  -CHo-(CH,)-NHCOR®,  -(CH,),CH(OH)-CH,-
NHCOR®**, -OCH.-(CH2)n-NHCOR®*, or -OCH.-CH(OH)-CH>-NHCOR®*, wherein
R R*, R* and R* are as defined in claim 1.

30
10. A compound according to any one of claims 1 to 8, wherein R® represents
hydroxy-lower alkyl, 2,3-dihydroxypropyl, di-(hydroxy-lower alkyl)-lower alkyl,
(azetidine-3-carboxylic acid)-1-yl-methyl, -CO-NHR®', -(CH.),CH(OH)-CH2-NR®*'R*,



30 10. A compound according to any one of clains 1 to 8, wherein R3
represents hydroxy-Iower al kyl, 2,3-dihydroxypropyl, di-(hydroxy-I|ower

al kyl) - | owero@l/1syi19 (azeti di ne- 3-carboxylic acid)-1-yl PeER3006/051Q0D NHR31,
- (CH2) nCH( OH) - CH2- NR 31R32, WD 2006/ 137949 PCT/ 1 B2006/ 051990 54 | ower

al koxy, hydroxy-Iower al koxy, di-(hydroxy-Iower alkyl)-Ilower al koxy, 1
-glyceryl, 2-glyceryl, 2-hydroxy-3-nethoxy- propoxy OCHZ (CHZ)mNR 31R32,

2- am no- 3 hydroxy 2- hydroxynet hyl - propoxy, - O CH
- OCH2- CHiewgL alkpxy, Nishanlowearlkoxys di-(Mydrexy-ikwver aﬂtmnzlo(f\@q@jh@xmr@@myl

oo %%%ZNEW@WW o ey N 208

- OCH2- ( CHigpiroxyHBaRarbxyatethy | REbBeGH( OHO-CiR-CBDIRER wher@CHRH(GIBRCRB3 and

clai me 1R B BT R %Q&?@ém 6?@5"%35%%38&? CHi-8RE-
T~ dshny@S(z)QR@pW;(oého&g }Lré@wﬁ albSl'roxy Io %bﬂ%ﬁSSNHRéﬂ-Loxy,

| over ~al koxy, hydr r eﬂ oxy, “1ower a

&h gl ycer(@Hz) kZ\JUC@%%/yI ; %hb@h;@MzQHmNH@@R rOp@@'Jz-(@Hz QNHQO(]IBiﬂRstgz
rein r n n ¢l rdin
toeaﬁ;/ oﬁ% a@ﬁé&ﬁ@q% B“a'@gﬁ\/\‘,‘f’le"?@?rlﬁ'rh% . s'ént §n5e$hy%Pemf%u8 f'ab%ﬁﬂc C)E)UIndg

accordi ng|dis any one of clains 1 to 12, vvherel n R6 represents an
unsubstituted phenyl ring. 14. A corrpound according to any one of cI ainms 1
to 13, wherein R7 represents hydrogen. 25 15. A conpound according to

§L?h i (972 5 SRR Ao BB o 4N B AR et Mhereis. B HGPIoS iy -
i n - -CO-
N [Zp((esif@d:{ﬂ%%llbwgﬁi% 2?3@|Q)}(/d50x§propé/ll r%lt rr:ydrox Io;lver alkyl)-lower alkyl, CO-
- (5-et hyl NH (2 qm@rh@,lkoxy, hydroxy ower alkoxy, di- hydroxy ower aIkyI) -lower alkoxy, 1
glyceryl, 2-glyceryl, 2-hydroxy-3-methoxy-propoxy, or -O-CH,-CONR®*'R*, wherein
R*' and R* are as defined in claim 1.
15
12. A compound according to any one of claims 1 to 11, wherein R® represents

ethyl.

13. A compound according to any one of claims 1 to 12, wherein R® represents an

20 unsubstituted phenyl ring.

14. A compound according to any one of claims 1 to 13, wherein R’ represents

hydrogen.

25 15. A compound according to claim 1 selected from the group consisting of:
3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-phenyl-
thiophen-2-yl)-propan-1-one,
3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(5-ethyl-4-(2-methyl-
phenyl)-thiophen-2-yl)-propan-1-one, and
30 3-[4-((S)-2,3-dihydroxy-propoxy)-3,5-dimethyl-phenyl]-1-(4-phenyl-5-propy!-
thiophen-2-yl)-propan-1-one.



phenyl ) -t hi ophen-2-yl)-propan-1 -one, and 30

3-14-((S)-2, 3-di hydr oxy- propoxy) - 3, 5-di net hyl - phenyl ] -1

- (4- phenyWwoRo@wBpb- t hi ophen-2-yl)-propan-1 -one. WO 2006/1R311LA990

PCT/ 1 B2006/ 051990 55 16. A pharnaceutigal conposition conprising a
conpound according to any one of <clains 1 to 15 and a pharmaceutically
acceptable carrier. 17. A conpound according to any one of clains 1 to 15,

or a pharmaceutical 5 conposition according to claim116, for use as a
nedi canmer- 18. ph@é'@a@Wt&?a&GﬁﬁWﬁﬂ'oﬁﬁ%’ﬂ@ﬂ&\@g ?@%90%3%0@!”& tesany ere 06 f or

the prepgjy N, O %ﬂ%%ﬁﬁa‘% g@@ .or the prevention or
treat rren?:eg#rfsgll tsoegssggdor |solréglg§%|ya§so aI 891\&\,1I h an activated i nmune

system 10 19. The use according to claim 18 for the prevention or

t reat ment of di seases or disorders sel ec fro gro onsi stin
rej ecti ol ‘of A CRARNUAR: BEFYAGINY aB¥ I8 & é Cﬁi’i" or,£@fﬂarrﬁgg$q

| ung; 597 AbhpERiRISARRRIn mg'té%%ﬁﬁé”@“@égFlé‘%%édlfcﬁbhe?ﬁem cel |

t ranspl ant atl on; autol ne syndrones selected fromrheunatoid 15
arthritis, multiple sclerosis, psorl asis, psoriatic arthritis, Crohn's

di sease, ,an hi mot o' s thyroi d| and at tps. 20. e of
compoun @pﬂx&%e‘dpﬁa BHHoceosna iy 216 e & [ arhs réparaitoe”
phar maceyy lmlrma@ér@m,@wtwﬁﬁégfow%rl fheC Qb HliohOBr WrdRtnfdit 6F dhedsrieal or
agents 20 selected fromt group consisting of imMmunosuppressants,

cort i costdsupers, asssmam%wﬂb;&rba@imaéedjmr@gneﬁa@gﬂ f.on nol ecul e i nhibitors,
cytoﬁgnes cytokine inhibitors, cytokine receptor antagonists and
reconbi nant cytokine receptors, for the prevention or treatnent of

di seases 1@ ThHes 0s6leicso/izgtd A W8iibr & peéveraibador ireatmentsofsdiesasetbor
disorders selected from the group consisting of rejection of transplanted organs
selected from kidney, liver, heart and lung; graft-versus-host diseases brought about
by stem cell transplantation; autoimmune syndromes selected from rheumatoid

15 arthritis, multiple sclerosis, psoriasis, psoriatic arthritis, Crohn's disease, and

Hashimoto’s thyroiditis; and atopic dermatitis.

20. Use of a compound according to any one of claims 1 to 15 for the preparation of
a pharmaceutical composition for use in combination with one or several agents

20 selected from the group consisting of immunosuppressants, corticosteroids,
NSAID’s, cytotoxic drugs, adhesion molecule inhibitors, cytokines, cytokine
inhibitors, cytokine receptor antagonists and recombinant cytokine receptors, for the
prevention or treatment of diseases or disorders associated with an activated
immune system.

25



