NEW COMPOUNDS FI ELD OF THE | NVENTI ON The present
invention relates to new nd uRl and nd uR5 recept or

waatmrypes2er ef erring |igands of fornula (1) andPOr/IEabd/@s4388
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and/ or hydrates and/or solvates thereof, to the
processes for their preparation, to pharmaceutica
conposi tions containing these conpounds and to their
use in therapy and/or preventjon of a condition which
requi res nodul ation of nd uR and n3d uR5 receptors.
BACKGROUND OF THE | NVENTI ON A mmj or excitatory
neurotransmtter in the manmmal i an central nervous
system (CNS) is the glutamate nol ecul e, which binds to
n?\lﬁ\%‘lgfhlUgﬁe‘?@’Dé?Wa‘fﬁfgsng cell surface receptors.
These receptors can ivided into two maj or cl asses,
i onotropi c and netabotropic glutamate receptors, based
on the structural features of the receptor proteins,

t irieldoh e iBYenlign-h t he receptors transduce signals
into the cell, and pharnacol ogical profiles.

D8 RESespInveriont giRasor SR JeldR § r%crﬁerqm@waisefcﬁormula (1) and

PRl der §§>d&|v@dng’r@§i@|ﬁ>t€ Qf $he peba@Gbmh \éﬁbﬁ?arﬂ]a\télﬁtlcgl Uorﬁ)ﬁosmons
intracel |l ul ar second nesse ngg&aﬁ%ste | ow n

bi ABIMYENEN YPUEAIFREE related;ap W'”ﬁ@r%ﬂ%w%for %pgpé?paratlon
g-Y30il1 23! lc@:ﬂpmorpﬁamiac@uﬁoal @amp@snndmr@nﬁlmh@e t@hpOMdNG the

respons act| vati on of osphol i pase C; |ncr ases in

OB Mol e B e PP e M i Jap gl ofincton aha as

cahmhnldsmm]lﬁagea%aﬂbél *é@ﬂierofalomg @hospimmmmse With other active

activatipn or,in i tion of adeny ycl.ases |ncreases

o EobaiBoal bR PoRBr AP b, B iR iind SRR B nove
meoopbsfshat eo(ml.%@) ) aoti ¢yt than sefvegaanyieythediytet aseprepare

i ncrease rnation of cyclic guanosine

nSR@Bﬂ%E%ﬁ%?8”? activation of phospholi pase A2

i ncreases in arachldonic acid rel ease; and increases

oBagkgrotindcof therinviantiomt i vity of vol t age- and

| i gand-gated ion channels. (Trends Pharmacol. ScL,

1998, huikfan ||1131unb|%9§t@ﬁ1h§rdﬂle5| Add to déI84 thdbod¢ 2Jainst forelgn micro-
Neur ophar ma ole% Neur obj o

Pro
5§rgagiEMspanfl Spa %rrﬁ? E%a%eﬁdaiﬁc B dissase. 4 omré%ﬁ%gu'atorv

dinfdchamisms@neResmbt m@en?nmarer resforised iy F{brgbtadomsmﬂwel Resuding
have been identi ecul ar, c]

| ST or, BN Bl Pomes g%k §8:5 el BESES *rese control
Meatbch&iens , aﬂag%reg&&teoﬂélénﬂ) .aufaimtriuee respempdesr can develop. A

di ver si f .
aobEibborabl M e BRI RI Bl demporer i s gien. ool
( RDAS, orlé]ﬁt?danw,e MB&hrreBBR@imérﬁ&#e wHO® imbdB@; sybtem is usually

uro 397 t.r yt amat
 SURTBERS BEE fres Bray Sratlun o ool dfisHAbe R ity geverey
Gcomprolmlse@ olypidal dragml irtbispclabs incbhdeRsazathaopeide, o ehlorambucil,
u e :
S%@gpn@%hﬁarﬁﬁgeg{/}b&spgﬁg%gg%% %tpsga% %dd}g Jéfqi&ﬁé‘%%ch reduce
hnillamaafolbogandadul)pteas dbe eninsiné cespoGr@ upay catﬂsleuﬂde effects when
u Y
o o5 g Reaifie Moy Bl Bl RER) AL YvsiDs) can
plﬁ%IC@IR’ﬁyi' @af ipldresaiish, Govegpen thad aﬂsblts@g@@@qrawlﬁaﬁide effects.
a
R DR neh IR e Ehic; PSSR e Soraing
due to direct activation of postsynaptic m3d uRs, but
it al so has been suggested that activation of
presynaptic nd uRs occurs, resulting in increased
neurotransmtter release (Trends Pharmacol. ScL, 1992,
15, 92; Neurochem Int., 1994, 24, 439;
Neur ophar macol ogy, 1995, 34, 1; Trends Pharmacol. ScL,
1994, 15, 33). Metabotropic glutamate receptors have
been inplicated in a nunber of normal processes in the
mammal i an CNS. Activation of md uRs has been shown to
be required for induction of hippocanpal |ong-term
potentlatlon and cerebellar Iong term depr essi on
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n3d uR activation in nociception and anal gesia al so has
been denonstrated (Neuroreport, 1993, 4, 879; Brain

wWRe®7/0606909, 871, 223). G oup | netabotropi c gPCI/mBRA0ES4388
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receptors and nmd uR5 in particular, have been

suggested to play roles in a variety of

pat hophysi ol ogi cal processes and di sorders affecting

the CNS. These include strok head trauna, anoxic and
ischem c injuries, hypoglycem a, epilepsy,
NENEIPARESS 86 AHd RIS Hith AmERINS M Y@ BirdSprob&rhied, WRthost compromlsmg
di sease, acute and chronic pain, subst ance abuse

nd
WiTRHP QRN e SNely Wit dedueely %J%%cFﬁi?ﬁEeHPU'P'e?'QWQca”“Y improve

dicGe&s trebfaRREd of(UpeHRRMBd ffladinatory BRBESe. Phar macol . ScL
1993, 14:13; Cunningham et ah, Life ScL 1994, 54:135;

N T g e L
tqviievech @rgam geisctiogg:Oraary : tragelante recitiends | camr expgsience some

P?@}é&ﬁﬁcgven %nztﬂgylarez?ak;?%]wmnﬁr%gﬁdr@ésn%tdrﬂbs Iﬁ%éétlon ocecurs
OpLn. Phar macol Neugebauer Pain

9g|o§t frepuesdy inethedjrst fewqekq;@étewganwnogogg re@ety)n episodes

833n a@é%gpéﬁnkﬂﬂﬁs debest *éé?s SIRIFRRMESIantalIEH CBbinations of up to

henyl et hynyl ) -pyri dine ("MPEP") are
emr@%pr {rar ”??dé‘ﬁi'?mﬁ ARFABINONGE USRS HYSsBagae protection against

| pgéatidh %ll@mﬁinﬁﬁlmnérﬁibed@ﬂf’é&éssmﬂfén( SrPasRINdEYs aked b treat the
Phar macol . E Ther. 2000, 295:1267; Tatar cgnska

afeleqon of tra r’ﬁ%g:Brgag@merfei%Qutﬁgisgretepqngagyw Zagwaygp in the
Pattivadon RInar-type odr, Ba%lwhikéaoldﬂ%lls Miehprds bheuch drugs are

pat hol o ese con ns is.thou 0. be due. t ,
DRISTRTL e SR sl eGPt Ao frecfiee wit
A&yt@’qﬁelmelbasﬁamﬁﬁdeﬂm@eﬁatm@prlneo:_rreamomlde which inhibit nucleotide
gl ut at ed neuron xci t.ation
oSSR T ShBonameual. An iRk %Lakoswsgﬁfﬁaeat aon.
Con% P Jt%ea; S*fga% ﬁf erQ?L m@ﬁcﬁs‘u}{@je g{eg’ S(;)r?él(:)ate to thelr effects;
ahpwgi sthe gene@mp ||mm®mpp@§@pn om@icbomm@eb@rugs produce
t RriRRRY iGal; rln%upgnﬁf st §‘|defé?1§ge§é5§ﬁl|§tymi%§tlon and  mali nancies
neuroprotective age anal gesi ¢s or anticonvul sa
Nﬁéﬁh@fﬂoﬁét%@ﬁhbmﬁfgquﬁpwrﬁé%‘@ divgaiare efien usea ﬁb@g'hldosages
tgn@@a@gﬁjsg%rgmgﬂev& &H ag,ﬁél%t ei nduced excitation of

neur ons. G oup ? (m3d uRl and m3d uR5)
appear to i ncr ease gl utamat e- nmedi at ed neur onal
excitation via postsynaptic mechani sns and enhanced
pIDesEnBidn 6f Bleuhvomioa rel ease, their activation
probably contributes to the pathol ogy. Accordingly,
seheqréseat mnedpanirstisesdhover oomppdunae oi Rorregiet) anat are wgdnists

erapeutical |y benefi c cifically as

i B SRR Uald 1R e Ao UEPES “bid BRre Boftnarishapg lono:
| reséngn&rthimanadupPadseing epp wblahimmcM@/@ﬂWQ@@m@eMr nipeiser of

vel .t hi enopyri.di sulf er| t|v ful for
Rl BT s o VAR BT Bl SES G REY rafgron
OImGEITcBy ameéxpdnsion. Ulseradoctionhed cirwlwmgél'nt/ Bdymphocytes as a result of
| u st
it Sea@@rg oqﬁﬁ‘ &}sgiég/’s% Wéooﬁlri] (ﬂq%ﬁ%ﬁﬁ] t’hg g%ed OHloBEment of
s leoddheliahneldiagerefungtion dvppeiated vdiht $1A 1t/ D@ cacma’mon,r alkgscsuch
SQQr%Eounbgp@éb?aetopﬁ%ﬁtnbnc]d%trg 7%@%&?@@" 06%e and to improve
furopyridi nes and i enopyridi nes as ne a sorp
i Masayiar funstidrlityt he treat ment of osteoporosis.
Thi enopyri di ne derivatives are useful as hemati nics,
antitunor agents and i nmunostinul ants, as described in
JP 07053562 patent application. According to E. Zeinab
et al. (Arch. Pharm 1992, 325(5), 301) thienopyridine
and thi enopyrimdine derivatives were synthesized and
their nycotoxin inhibitor activities were eval uat ed.
Some of the conpounds inhibit the production of
mycot oxi ns and fungal growth. International patent
appl | cat| on V\D 02/ 087584 descrl bes t hi enopyr| din

o - o oy -,




suggested having activity on the m3 uR
receptors. SUMVARY OF THE | NVENTI ON The present

WO poogfasieon rel ates to new nd uRl and M3 uRS r eREPIBR006/054388
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subtype preferring ligands of forrmula (1): (1) wherein
X represents a group selected fromSO SO ; Y

represents a group selected from (CH2)n, NH NHCH2; n
is an integer of 0 to 1; Z isyH or nonosubstituted by
al kyl, nitro, hal ogen, al koxy, trifluoronmethyl, cyano,

amhB@onpblids2of the, prédedlt kleaiinean BEIURKERLAe or in combination
al kyl am nonet h di al kyl am_nonet

|, dialk hyl , hydroxyl,

aMi| sHRAIARG | 9o, IMRAPIENg aﬁ'%’ﬁti‘ﬂ%‘&?tlwysd%s%/m%?%d a new
alirkimlnostippleasilk yiherapheith , abidaliesy | propesty oy Cihidotior32 when
is an oBtlonallg,substltuted §WEQ¥|’ het erocycl yl , or ds of
NEARAGH & paffr AP RURSSURRES Y 2 18" IRy d B EIRYERS: gcbe compounds o
Sﬂibeecp_t@@nf (ﬁjrﬁﬂérili(dhle cgh Ok u@écgI hprz gdfcﬁgﬁlﬁlatﬁﬂ dwatm rﬁomdﬁ@nﬁlbéa;ges of
S Lituted a or and. t oget.ner { t .

et vmeRor ooy e UPHSRISTo 4o FEP IR GOl Bl A Sfectve
Sihsithdupp@s§ibe Activity ewlikyal jHe @heumpndoedticmdeng) o@ae damage

h . , . wher oi
Acaaed A T o) A oFlavag PRl el kg ne
hypdsargation an im@mverpehdotialibyced Wnet functiedastokiated with R5°1/EDG1

PPl PRERAE R botris AERRb et FFb P YastlAr tuncton.

het erocycl yl group, containing one or nore

h : / : t

o BE bAoA 1 Sl 0 Bhod By W ndiS! e0G1
atgagptop@re bz inAhe eHendaspeoblished irhe.gpridgeht and Maciag, T. J.
| YA 28 %}Qgrﬁﬁu%lsgé-gﬁfﬁ/géfda%rssw%uél)é‘ﬂ&!i‘??'&tcﬂigr 1991; WO

conpounds of rther "aspect of th

pPB<EAT7 inubbstitedoibr Septembet ol Fhe Tihet epigael aands efiicaghedf the
pr i A Spec :

PEGRRRA N B AGETH e LR WBARLETRS bRy RRhine £C.
coaltias mneg by reaswrguthe alirbylafa dwophosyteaoinntheofrata after oral
c : ; - iy nanti omers and/ or
rgg@ﬁgggg&gﬁd$%$H§$%§%%}eoné@ge nd/ or salts and/or
hydrates or solvates thereof as active ingredient and

PhaEBSRNGLE Rl RIRSBIABLSarll HpRIFmEXqlPi ent s

or inert carriers. er aspect "of the
present invention ftovides the use of a conmpound of
f or mul r_preventioﬁzand/or treat ment of

ngl uR
neur ol ogi c&

and chroni g paxn and neur ¢
| ower wuriy 3
Afurther of the pressef
use of a cgppolind of formul A (1) MObh) tCeIRTARCHBEODEH
of a nedi€akent for the pr@&fention and/or treatnent of
n3d uR5 receptornedi ated di sorders, particularly
neur ol ogi cal disorders, p&eunbiat(Di c di sorders, acute
and chronic pain and neuronuscul ar dysfunction of the
| ower urinary tract and gastrointestinal disorders. 15
DIAISED DESCRI PTI ON OF THE | NVENTI ON The present
invention relates to new nd uRl and nfd uR5 receptor

subtype preferring |ligands of formula (1):
Rp rgpeese%ts methyl, trl%uoro%ethyl, or ethyl, (1)

el at ed di sofders, particularly

' triﬁsdisorders, acute
ar dysfunction of the

ntestinal disorders. 10

I nvention provides the

R? represents hydrogen, C+.4-alkyl, methoxy, or halogen;



20 (1) wherein X represents a group selected from SO
SQ2; 25 Y represents a group selected from (CH2)n, NH,

WORIGHAG06R6 i S an integer of O to 1; Zis H or PCT/IB2006/054388
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nonosubstituted by al kyl, nitro, hal ogen, al koxy,
trifluoronmethyl, cyano, am no, alkyl am no,

di al kyl am no, am nonet hyl, al kyl am nor net hyl

di al kyl am nonet hyl, hydroxyl,,al kyl sul fonyl am no; Rl is
an optionally substituted al kyl, cycloal kyl, phenyl,

bi phenyl, heterocyclyl; R2 is an optionally
substituted phenyl, heterocyclyl, or NR3R4 group
WS a2 WIREORR. Gr-eakdepeali: Py AR ed {1 om ¢ he
group of hydrogen and an optionally substituted al kyl,

or ,R3 and R4 together with the N atomto which they
afe r%qr?%‘ﬂé&l/df he 'g’lt"i ?fﬂ?ivqg)‘?nsubst ituted Cs-7

het er ocycl yl group, containing one or nore

heger oat om(s), or NH CO NR5R6 group, wherein R5 and R6
a?ﬁrﬂﬁ8%¥¥ﬁﬁéﬂﬁqu'selected fromthe group of hydrogen
and an optionally substituted alkyl, or R5 and R6

tgeetheslre 'rt1h th(re] l}larom_to whi ch they are attached
£ B rarireegbt Mregthye LISt ut ed 5-7 het er ocycl yl

group, containing one or nore heteroaton(s) and/or

hyd [ [T i cal
agncéa%’%gglrgg}ggﬁtssﬁﬁqé)?ytéof ¢ o%rfaeg't'\%nt? a%e%gé%géwbgses. A

nore preferred enbodi nent of the invention is a

c formula (1) (1) wherein X represents a
g?'gg%égéeﬁtgét ed from SO, SO2; Y represents a group
selected from (CH2)n, NH, NHCH2; n is an integer of O
tgrr foordschs {bro‘r. aA@nosubstituted by alkyl, nitro,

ha oé)en, al koxy, trifluoromethyl, cyano, am no,

al kyl am no, di al kyl am no, am nonet hyl ,

aj am W+ ik %h @ I%PPeTsQMM hydroxyl,
allrt%%ssuﬁ' nylam no; Ri %és éﬁ?rﬂy or C3-10 cycl oal kyl
group optionally substituted with one or nore

SuR§ bhitsurnhdifds sRIREERRbIEXRMr lidiPeompduhdd.| uor onet hyl,
am no, al kyl am no, dial kyl am no, am nonet hyl

al kyl am nonet hyl , di al kyl am nonet hyl , acyl am no,

CYRBQenbal R9RB.used HeR@mEforerandl h&@RNter GRERRIBR! have, within this
substituted with one or nore substituent(s) selected

f ASRPaYTRyINe RHOPVKGICangss HRIBTRHEE MRS, NAPALP(E,

al kyl am no, di al kyl am no,

am nonet hyl , al kyl am nopet hyl , dj al kyl am nonet hy| , "y
aé’%%?r?%%“@ﬂ&ﬁ'%éﬁl“?%&?,COéPR%déuP?'én?!‘%{maﬁ%‘{“%&/%ﬂﬁ‘aﬂos'“ons’
halseg&ys, arrths akal it edn@hdethahgbrnbied arsyReysrhpdunaf salt, or the
bi.c%cl ic heterocyclyl, containing 1-4 heteroaton(s)
sdf%cted from O Nor S such as pyridyl, quinolinyl,

t hi azol yl, piperidinyl, norpholyl,

t et rahydroqui noli nyl, oxazolyl, isoxazolyl . furyl

¢ Py SotERSS priissfe o BEBRGIse A FRRAG S Feisti 1y ab or ()
s ighisthet widecktodd 45 @fedrimy als® teeedpndomess, mhttlrgk by dnaxigmers such
al_ kyl, al koxy,. trifluoronethyl, 1.0 al kyl am no, .

dSi ol k(eﬁo,dlg%erﬁ&rpg{&hymlxt%r%ﬁypg :ﬁl?]sg%?rﬁg s,, B Omixtures  of
dieahrkipheens anheibsigleomecy $uam asaliastsraomeridicicenetes oas walbas salts
ar iy | I ' I bsti § ut i . .
i sBaal ph SR LBOSRRRY Frlil T SR sy 88 firBlLaing
t hydraiesy afresuehil corapaunds, ahdtyhanphelogicali &lrikgl am aepropriate and
aginopethyl . al kyl am nonmet hyl, di al kyl am nomet hyl ,

acylam no, al kyl sul fonyl, al kyl sul fonyl am no, cyano,
hal ogen, or



saturated or unsaturated nonocyclic or bicyclic C -7
het erocycl yl group, containing 1- 4 heteroaton(s)

waedogoswds from O N or S, such as pyridyl, quiPOl/IBRpO6/054388
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t hi azol yl, piperidinyl, norpholyl,

t etrahydroqui nol i nyl, oxazolyl, isoxazolyl, furyl

t hi ophen, triazolyl, pyrrolidinyl ring optionally

substituted with one or nore hydroxy, al kyl hydroxy,

al kyl, al koxy, trifluoromethyl, am no, alkylam no,

di al kyl am no, aninonethyl al kyl am nonet hyl ,

dialk | am nonet hyl , acyl am no ano hal ogen or oxo

ngBEFS Mo Fr-wR ki %‘F@u‘ﬁ %‘F@F@I%"% 4R Piles GeUps, means saturated,

| peEpRRAS Nt dritrebedlye etraight ERaTh tdreus QitR 6e Ry 6@ gedtbé thtoms,
k %?&Moup ubstituted w

ionally s e or nore
(IQ)J‘%G&I %?%UaIPFEmEéWB')‘?? of td?ﬂﬂﬂ%ﬁr&HB% g methyl,
arthyn n-prbdy,| ieorpriopy, Abalyk Ydosutiyhasecaiiityn Cimelt iew-buty!.
al kyl am nonet hyl , di al kyl am nonet hyl, acyl am no,
cyano, hal ogen, or R and R4 together with the N atom
t ohahéreh ¢y Ia-au(oaven@értsa@hadofgwmp avigbei Fhet er@cyathyyl Preferred

gr.o cQ ng one or_nore heteroaton(s el ect ed

7 Pt R L8 s e PRl fed bR i i aad Bogfosy
nore hydroxy, al kyl hydroxy, al kyl, al koxy,
t r I I
B RIFS s PN Rf Bl RS il BB RGto or chore
acyl am no, cyano, hal ogen or oxo group, or NH-CO-NR R6
gle ,
i rS%Hm? taﬁégﬂge{f%agly Rﬁe ?p'(gﬁgrerﬁgceﬁﬁ@all}/%?@rﬁgﬂg réta!;% t0$ %ee %{)r‘ﬁgounds of
s lrognila 0h-ed mIth one or nore substltuent(s) selected
from al koxy, trifluoronethyl, am no, alkylam no,
di al kyl am no, am nonet hyl, al kyl am nonet hyl,
diSaIthrrram OB h§e, 0rQup$ i iedicalsy avi)g pabiogern acidic Reperties.
A ITRUARPERIRY ks oI B oP el sl oA i for ox
0 RBIPHY athOe 2hLCRAGHY @MY gr0§§|r‘@<§tf@rmlrfg( 6rﬁe@'dENb@de gr a pyridyl
O%dlwahwlay P SHcld Hécﬁﬁoﬁ’\ﬂsél% GB€ cREmPRI Rt YiHr§afYe acids. When

al kyl hydroxy, al kyl, al koxy, trifluoronethyl,; am no
apﬂ\‘qrg{,ﬁaﬁ@ grwpgﬁ@p@ﬁerﬁdnono or poly-acid addition salts may be formed.
an1nonethy| al kyl am nonet hyl , di al kyl am nonet hyl ,
| am no, cyano, hal ogen or oxo group and/or hydrates

F&OU%’I Wf@sa%ﬂlgfﬂupéh%wﬁe?ééﬁ@aw 9royR P BtResNEic hydroxy
sgIdufp magrieed nictd iR Grhdriiura Galls Rich %@%Il M%ttahorrasmétearth
to Z and the substituents of Rl, R2, R4, R5 and
t IS oS all Ry PX3raRiR sSOgW My R%IPSSQIIIBuH‘%B?I%'%II“ n?rnﬁa'i'ufﬂo Sa'ts or
C af@ihih osH(tS) with tdinradrial @”htswﬁiblebroag"ﬁhl’m@rrﬁr’ﬂb%l N'such as tertiary

excepti ng when RL represe cycl oal k erejn the
BT 5 o 5FEBR aMRUY BT 167 c A ATy RLI AtRe. o
Rhenablyarc sémdfborexﬁmpaﬂd\l othylRiggridingr ocRGNNdinadttkiydiperazine.
gbﬁgﬁ nag Qe Bﬁlly substituted with one or nore

s oFQ ﬁ?%‘ $ed from al koxy, trifluoronethyl,

am no, alkylanIno di al kyl am no, an1nonethy|

amrwneth i.al kyl. am.nonet h Iam
e oBUh IR e S0 e o BRESTRen o ek
cycloalkyl the cycloal kyl noiety contains 3 to 10
bi I
ot OB% &}r@gg%ggo@gs 2%?% 2))? plﬁrlf(;rc%ﬂgr&aar?a\b{?ll F?In fh {%g olf %ompounds
cjhalt@ai kiged @lrtbarpasmyertredtapia dgrialalsp pmb@teI IDLIISGCthFIIIhCeutlcaIIy
0 e bst.i I -
n@ﬁ%%%?@{er? F,u%.&;b#éte;ﬂérﬁ@s 6‘ﬁ| 3% Eéelr %Qlﬁ %&%ptable, non-toxic
di al kyl am no, am nonet hyl , alkylan1nonethyl,
di al kyl am nonet hyl , acyl am no, cyano, fluoro, chloro,
bromo. When R1 and/or R represents phenyl or Rl
represents biphenyl, the phenyl or biphenyl group may
be optionally substituted with one or nore
substituent(s) selected from al kyl, nethoxy,
trifluoronethyl, am no, alkylam no, dialkylam no,
am nonet hyl , al kyl am nonet hyl, di al kyl am nonet hyl ,



S, such as pyridyl, quinolinyl, thiazolyl,
pi peri dinyl, norpholyl, tetrahydroquinolinyl,

WwW@2@20606R¢ i soxazol yl, furyl thiophen, triazolBpCT/1B2006/054388
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pyrrolidinyl ring. Wen the heteoatom containing ring

for R2 has no aromatic character, it nust contain at

| east one basic nitrogen atom by which the

het erocyclic group is connectésd with the

t hi enopyridi ne noiety. The heterocyclyl group may be
OBEItsOIﬂéil by usethfot tﬁéﬁ@ﬁtl@ﬁ@rp%esﬁ%\ﬁe\;éy HriiMose salts are therefore
al k dr oxy, al kyl oxy, trifluoronethyl, am no,

aP ?5‘%4 di al kyl am no, ani nonet hyl ,

alkylanlnonethyl di al kyl am nonet hyl , acyl am no,

C fluoro or rono oxo. group. Compounds of .
AP Grarersin Rag s all SappiapIE Salaror Rigs s B sloAts with
I @loagamic adicoortddgdricadad ke Mytrocarpe ueidshyakodremigldcil, Gy droiodic

ORGPl (Rl 1R R B e oS LT el oirorous acie
c anqeas adidofitric ccisy feam(cl 9eid, acetid dkd, otxhl&: ddendi@is ecidr Iatieacid,
o Pl EER el AR P e Lo BB R PRl paimoe aci
f oteart acid, gfitasin aablcadadparn@acud,ahdatnan@wlfd)ra@hed i atbarganifanic acid,
f e C ri ul
SEBReAloRE (80 LA ie T BT SIBREC sl L, o
otr!fluomvetloadd a_ngami Imealgm@_se ocamobe th d)vm@g@apismsfomrlmcase the
g%{)rqpoﬁ%ecgf' rrﬁﬁl'agl) i?é&&bﬂph&u%cgﬂh aﬁri]r%rgéﬁ‘ié géseenﬁke an alkali or
u IC aci s, val'eric aci ds and capric~aci ds.
R@plrthasié@h &ebe; esg.ofodhiny avcé"nxid@r pdagsgnabydrexidancaeiurf diydroxide

e’éﬁ&ﬁl‘]@ 3% c?'r%t%? &am E{fn gﬁéc%uhggﬁk/edc‘éeﬁ%lg salts reference

umari c aci succ er organlc ac
caﬁn b¢ swdpdo @étcsemur@rhfoabamdmay Igol. dafror( 1%8@9\@3’1 @01 -217.

citric acid, tartaric acid, or aromatic carboxylic

aci ds for exanple_benzoic acid or salicylic acid, as _
wehe Ca@PalPﬁdér%tthQ:F@ﬁwﬂaa@')oﬂﬁtqr ¢!l tnay eANtainQEieds Mese asymmetric
eX&HBh &tdid Banestibd BripSredGh ‘f’ornﬂé’f%ﬁ*é‘%b%@ﬂb‘réf@r‘%& ARG ifures
and p-tol uenesul fonic acid. Especially val uable group

oPf tIRRMEE] Ut st i MBitusss tod P@aﬂ“ﬁ”\%ﬁ dﬁ(iet fReeqgle§. mixtures of

CanReR&Mert ! S f mixtur®y 8f ObR&HteRlelyY a86FeRldRkééBd such as
does not have therapeutical effect in the applied dose

oFiIasierRIRRYichGLeRaIRE: (1R¢ URRTHRHIVENTAN PRRIMRESeRs flhdhese forms.
ehfieGlesotan h@ adelobieed NAr 8dhRRber KGR P& Geaddy t ibYNcolumn
salts are pharnaceutical l acce tazle aci.d addjt

s&MPTAogRP el 1Y SPTERTY o LKl thigh V\H’ﬁrEE’H“@RFe liquid
nehrobrRlayrgotyqHPheE), pharysmsieaidncal |y acceptabl e acid
addition salts belong to the present invention is,
that in given case they can be advantageous in the
piy iA ipaatcu@n eambdlrﬁ@itabﬂ e afvehtimn delsiesed ausgheuadderivatives

Sol d h f I |
SR SE3 ¢ GEp Hraf il Pt R R Pt bR onci o

Especi al |y i nportant conpounds of formula (1) of the

pllrugfg?tagmc aerg%rh,ggdl ﬁras P??eoﬁrﬁ{?f)‘gr? ?Iagm VZ| g%ohaend ﬁ(ijedrlvatlves
\Mabcturdmg heersbafimentfi), wherdimREreprasentsEspetby/lajroyp.
i mportant conpounds of formula (1) of the present
i nvention are the foll ow ng:
24v) 4A cipdrioruter bembedimsoll Horlye Jin@n{idn ahllatesotop feepHehe t dbrivatives
0 ?
2o A KPERRAG 1, irerein ) regrosgnisg tluromattt groug,, o,
o[ 2, 3- ]pyridine,
3- (4-chl or o- phenyl ) -2-(4-fl uoro-benzenesul fonyl)-thien
o[ 2, 3-
] pyri di ne, 3- (4-chl oro- phenyl ) - 2- (t ol uene-4-sul fonyl)-t
hi eno[ 2, 3- ] pyri di ne,
4-[ 3- (4-chl or o- phenyl ) -t hi enof 2, 3-
]pyridine-z-sulfonyl] benzonitrile,
2-benzenesu|fony| (4 chloro phenyl) thleno[2 3-

- ~



3- (4-chl or o- phenyl ) -2-(thi ophene-2-sul fonyl)-thieno[ 2,
- ] pyridine,

w@2qodp6tskeor o- phenyl ) -t hi eno[ 2, 3- &] pyri di ne- 2- seCT/BR0E5/054388
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acid (4-chl oro-phenyl)-am de,
3-(4-ch|oro-phenyl)-2-pheny|nethanesulfonyl-thieno[2,3
] pyri di ne,
2 (3-chl oro-benzenesul fonyl ) -3- (4-chl oro-phenyl ) -thien
o[ 2, 3- ]pyridine,
2-(4-chl oro- benzenesulfonyl) 3- (4-chl oro- phenyl)-6-ch
oro-thi eno 2%ﬁ
2vk Anetheliop tlg@[ %@Up@grﬂﬂtlye @V@Qitlo(@r{p@tq; tﬁhtglﬁ9|pe3ne derivatives

t Bb@ﬁ'@ih@togany drieydtitieh dléYPbodlrlnents i) to iv Iwherem Flh2 reprlesent%_a methoxy
[§(§P%%T£§ lgfﬁﬁgﬁﬁ%enﬁ%%mkkﬁf(s' uor o- phenyl ) -t hi eno
2- (4-chl or o- benzenesul fonyl ) - 3- (4-chl oro- phenyl )-6-flu

VP AnBlE Be o BB 2 e rpvantian it Py B At ves

[ 2c@r&hgyo adi oves, of the embodiments i) to iv), wherein R? represents hydrogen,

ﬁ%éﬁﬁ?%ﬂ%eﬂ?%géﬁﬁfﬁu'fﬁﬂy') 3- (3- net hyl - pi peridinyl)-t

2- (3-cyano- benzenesul fonyl ) - 3- (4- met hyl - pi peri di nyl)-t

hk/?)g&)r{o%héc?%glgﬁ%@ﬁgsu ent ?f)th§ rtvgnQ r] reI%test }?I tglr?gF%ne derivatives
] pyedrding & embodiment vi), whereln R® and R* represent a methyl group.

2- (3-cyano- benzenesul fonyl ) - 3- (3- met hoxy- phenyl ) -t hi en

o[ 2, 3- ]pyridine,

2 v{li BAnesheropeytidkan 2erpediment ni/ihe-idweptore el e ptophepbéne ddrivetives

n 3

T G A T R P 2 P Breny
I) t hi eno[ 2, 3- ] pyri dine,

3Afﬂ>éf'ﬁ’cf rFy fé?bé'd gﬁ%&ﬂm%ﬁf“o? QRY | ihvetnibd Bty & RRGPhene

yI t hi eno[ 2, I ne

2 dervalives ﬁ%ftqﬁ@‘ﬂg %ﬁﬂ‘@ﬁ@@lﬂ”f HhyWhersing B r $RIBFWBIH ASAGIYI-group,
higRH & ZepPoschYAr &hi) %;lr

2-(3- cyano- benzenesul f onyl ) - 3- (4-f | uor o- phenyl ) - 6-chl o
ro-thieno[ 2, 3-Z; ] pyridi ne,

|2 ;(ﬂ ?RIG%%Q ZrECSJ Iéru&ﬁ&dﬂﬁé‘rﬁ% e Inlv eimn) reidtdstrofthidBhéhePd@ Rtives

zﬁF@rQ'Q%%aWeWé%PWBWWFm@ Iy 1aiy) WB‘Fré'”p'ﬁerﬁ%efe'@SﬁW@f@ge”
I Bt dHresdlt2a ArefloRy bi Fn&hd R? represents a chlorine atom.

2- (4-brono- benzenesul tonyl ) - 3- (4- chl or o- phenyl ) -t hi eno
[2,3- ]pyridin,

5xamnﬁme2 padicaht efmBodieBAEsTaps ifvensdn) reBidstochilophénepdie Ntives
l.en

RSy BaA Aot e SRBASIEBI) .9, pherein Bl gPissems Fycipoen
hiRé nejr@scdis & meytyi ghiotp, and R® represents a chlorine atom.
2- (3-fluoro-4-nethyl -benzenesul fonyl ) -3-(4-fl uoro-phen
yl)-thieno[ 2, 3-&] pyri di ne,
2 xif)Aryieen pekiznlze eadudimeny bf) tha8-ir{(v2ntidil @tateptoethipbheriehdaivatives

[2,3- . . 5

] B50rdingdo 20y gyl e SMPPEBILR A% SRl PG 70d.R AoRigsent
| byaropérenyl ) - 6- chl or o-t hi eno[ 2, 3- 7] pyri di ne,

2- (3-fluoro-4-net hoxy- benzenesul fonyl ) -3-(4-chl oro- phe
nyl)-thi eno[ 2, 3- Z7] pyri di ne,

2- (4-chl or o- benzenesul fonyl ) - 3- (4- net hyl - pi peri di nyl) -
thi eno[ 2, 3- ] pyridi ne,

2- (3-ci ano-5-fl uoro-benzenesul f onyl ) - 3- (4- net hyl - pi per
i dinyl)-thieno[ 2, 3-&] pyridi ne,

2- (4-chl or o- benzenesul fonyl ) - 3- (4-chl oro- phenyl )-5-flu
or o-t hi eno[ 2, 3- & pyri din,

2- (4-chl oro- benzenesul fonyl ) - 3- (4- chl or o- phenyl ) - 5-ch
oro-thieno[ 2,3- ]pyridin,

2- (4-chl or o- benzenesul fonyl ) - 3- (4- chl or o- phenyl ) - 4-ch
oro-thieno[2,3- ]pyridin,

2-(4- chloro benzenesulfonyl) 3-(4-chl oro-phenyl)-4-flu

oy - N N N1



sol vates thereof as active ingredient and one or nore
physi ol ogi cally acceptable carriers. The conpounds of

wo oromab@24 | ) and/ or physi ol ogi cal | y accept abl ePCHIB2006/054388
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and/ or hydrates and/or solvates thereof may be
adm ni stered by any conveni ent nethod, for exanple by
oral, parenteral (including subcutaneous,

i ntranuscul ar, and intravenous), buccal, sublingual,
nasal, rectal or transdermal adm nistration and the

pﬂﬂf Kﬁ&ﬁéﬂ ;beﬁﬁ’dulaﬁl?rﬂaéi&irédi emsodifh@Ri Sfdh@tehttinN@la¥es téMRophene
younds of fornulach% and/ or Q%%SIO|O i cal

8 YAUAET RIS IOFTRNBH Y ot VS YW f RS e F%/%?é%m represents
thereof whi ch are active when given orally can be
formul ated as liquids or solids, for exanple syrups,
suspensi ons or emnul sions, tablets, capsules and
| axeAgsBerpdriiciibrénitdomerabf e infentibrerelnepoundphefe derivatives

A PR bR D et relerdhes EBFY bERaRaRTy -

conS|st of a suspension or solution of t he conpound of

o M1 Stedr el R BaBi Rty O illerio iR R hRofid diryanves

I laqamrdingar amyecrfes df thenembmdwrmln&s R0 g neeusn solopessentssyahd R®
or glycerine, or a non-aqueous
ven?gméuchﬁ%ﬂ ﬂblyethylene glycol or an oil. The
fornulatlon may al so contain a suspendi ng agent,

ggﬁgﬁh&ﬁ&# Hé?tch %rae%bwn%gwt ?f th%%\%%br?%beﬁgfm thloégene derivatives

paegudiag tQJ@ﬂh@plllaﬁlyt whivtheldie nperiesandet i cal carrier(s)

routinely used for preparing solid fornmul ations.

Exanpl es of solid carriers include | actose, terra

akyp Anether ggrécul@raqr@bodggqergtqf e, in\aa@a'an repies fonthiogberts @grivatives

ma éﬁhb'm §r§}ﬁG?H'eat§the éh BdilnEnRG) x%t fiherERt RORBlds¥nts hydrogen,
ets”may ‘be coated by standard aqueous or

n@ﬂ@ﬁbéﬁh%ﬁ¥@%MWﬂaWes A conposition in the solid form

of a capsul e can be prepared using routine

encapsulatlon procedures. For exanple, pellets

c&Wtafh HIkg" ﬁmc'aé@mb@elmqwgpfe@p éri‘Me”H%l'hrelb?éespPOetb@PB‘%ﬂelﬁqu@“Ves

Sb@éﬂi’éﬁhg té éhbb&h%nﬁ?‘ dviihein A'NegRséite tritiublopbtAyntRetByl or ethyl,
hard atine capsu alternatively, a dispersion or

suP'sp%néﬂ%ﬁ ERiegsat BY‘EB@?%&‘ lﬁé‘idrﬁg @HS?S@@H thﬂ”éy' n represents 0,
phad wpepkdseal1. carrier(s), for exanple aqueous gums,
cellul oses, silicates or oils and the dispersion or
suspension then is filled into a soft gelatine

Capy8pasifichiipppeie M@ﬂh@i@dcom@mﬁdmﬁ@l@sl)@wsi st of a

e or SR SR RS P S S B R P TP s oo

hpdm@qeﬁsan@ﬂgrmeWHﬁw@momm@W@of in a sterile aqueous

pol yet hi eH8 e egy e SOFRIN A T rsuaskE R ERHgpnen-1-

ayBGhixe- pmo;byl]ezr etﬁglsaanmthyl bheni}pespiatic sy, the sol ution

can be 0 d th ons L th

sui t abt Lé/ o{l]lven Jylu‘gibd %ﬁg:&’t&g ﬁfhﬁl %,?git-ﬁe\/\%ﬁhyo‘?o-
Cbam;zﬁa]mlawhen cbfyl)tmemﬂirmwt pliopwemxaonm ahor nasal

adm ni 0 [

and/ orasH] #l ‘F‘S’ caI I@SQ%@%})&PB?%“@%U?EW&% ioz[‘c]{h‘c)phen -
hy%ﬁaixesaramlfﬁamemyl preEng-prdpamendcidray conveni ently be
formul ated as aerosols, drops, gels and powders.
Aerosol formnulations of the present invention
typically conprise a solution or fine suspension of

t he conpound of fornmula (1) and/or physiologically
acceptabl e salts and/or hydrates and/or solvates in a
physi ol ogi cal | y accept abl e agueous or non-aqueous

sol vent and are usually presented in a single or
mul ti dose quantities in sterile formin a seal ed
contai ner, which can take the formof a cartridge or
refill for ‘use mnth an aton12|ng deV|ce

Al . 4= o o o e - o e



punp- at om ser. Conpositions of the present invention
containing a conpound of formula (1) and/or

w@byogioaleegi cal | y acceptabl e salts and/ or hydr aP€B1B2006/054388
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and/ or solvates are suitable for buccal or sublingua
adm ni stration including tablets, |ozenges and
pastilles, wherein the active ingredient is fornul ated
with a carrier, such as sugargand acacia, tragacanth,
or gelatine, glycerin etc. Conpositions of the present

| BeAt fuReC @Fécﬁﬂcntrﬂﬁ)héné? QUIRPE0EY %cér@fn@“lbaFérh')uleﬁml‘)“ iOr3-(2,6-

ph SIO|O ica acceE able salts an

P9 P PP B ST B 615 S et ReRP e RO eR- s

cgnx@mkﬁéﬁwyub@ombgmﬁorn1of suppositories containing a
conventional suppository base, such as cocoa butter

and other materials commonly used in the art. The

S NpEPASiter agseciaithd tventivnaBiassttb yol@ thigshebys bi F@tnula (1)

adm xi ng the conposjtion with the softened or nelted

carrier(s) follome by chilling and shaping in noulds.
& pr esent i%vention containing a

compound o
accept abl e
thereof fo

oi ntnent s, e conpositions of the
present in

and/ or ph ptablgﬁggﬁﬁgﬁgaﬂﬁg%mgdbéﬂ)

hydrates and/ or sol vates thereof is preferably in the
unit dose form such as tpRlRlla (@@Psul e or anpoul e.

Each dosage unit of the present |nvention for oral

adm ni stration contains preferably from0.1 to 500 ng
OlvhdrehPRRMANFS, ®*, ROTHTU and h ardRd/dRfindd Y8 FSRE @PAdove, and

ac eptable sal'ts and/or hydrates and/or sol vates

t I'?err%?seé‘a? @tﬂf%&e@dmaﬁryber%@r lpadtyliEach dosage unit of
the present invention for parenteral adm nistration
cont ai ns prefer ly fromO0.1 to 500 f a compound
of"¢ sRlRASV]l g5 5&%@%5@%%5@ 8@?%%9@%';%8 teptabl e salts
and/ or hydrates and/ or soIvates thereof cal cul ated as
a fr base. (

oS0 Bt BECer S ch BB At Es (ftethibp e &L Formuta ()
and/ or solvates thereof Ccan nornmally be adm ni stered
in a daily dosagegs eging In the g eatment of n3 uRl
and nmd uRS RediatedNd h as schizophreni a,
anxi ety, depres-'on/ pani * .@r ders, and

circadi an di sor de or c
t he dosage | eve
ng/ kg of body we

alternatively abgut"0.5 ng to about 0 p- A ent
per day. The affount of active i R§redient tﬁ y be
conmbined with the carrier_materials to produce a
singl e dosage formwill vE®V"He@Bhdi ng upon the host
treated and the particul ar node of adnrnlstratlon For
exan&% formul ation intended for the ora

ing 8. zﬁ i BnatbRhageasLeHase PbhoaM @k EFRPVEO‘ﬂTdal n from
almd Uéprsdntd My ck yeabeethyb ethyDor ReitdU4E; agent, conpounded
wi th an appropriate and conveni ent anmount of carrier
material which nmay vary from about 5 to about 95
pane efits &f wélhes sobicat carapipasidi sadh cddipdundeosage f or ns
will generally contain between from about 1ng to about
1000 ng of the active ingredient, typically 25 ng, 50
ng, 100 nmg, 200 ny, 250-300 ny, 400 ng, 500 ngy, 600
ng, 800 nmg or 1000 ng. It is understood, however, that
the specific dose level for any particul ar patient
wi || depend upon a variety of factors including the
age, body weight, general health, sex, diet, tinme of
adm ni stration, route of adm nistration, rate of
excretion, drug conbination and the severity of the
partlcular dlsease undergorng therapy Nbdlcal use The




hydrates and/or solvates of the present invention have
been found to exhi bit biological activity at nd uRl

war@7oelead5 receptors and are expected to be uBErf/IB20067054388
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the treatnment of nd uRl and nmd uR5 nedi at ed di sorders.
It has been found that the conmpounds according to the
present invention or salts thereof, exhibit a high
degree of potency and sel ectiyyity for individual

nmet abotropi ¢ glutamate receptor (nd uR) subtypes. In

Pahkicembalinds" @Ml (UNAAHEHBhaaRREwIcEY, A&eptiBle salts can be
present invention that ar egPot ent and selective fo

n@P‘Eﬁ?PS Ht?&"cﬁ@eﬂt%et%@etﬁ?é? 0 W@qqﬁt 1: compgsmons for enteral,

cgatc@atan_dmoptcatmtmaea@ﬁt Thewaattjecaanamaem@pﬁﬁtee@tny@, B&orally,
sef ul

in the preventio or tre nt of .
Gt Pene e dBE S iRl ool Oa0ke s M td Salt gelafingroapsules.
rr@bluﬁibnsaredqutﬁi?atmR& sespeptiofs, aactafiygre.g.nii et fong dfesupposiories,

ama used. citato | vatio. R and .
B AR 251 brthe B SEEuadosE banSe b s teicaly,
ae.d. mhthbifdrorof orfthests, @éambiudds. and md uR5, in mammal s,

i ncludi ng human. Thus, it is expected that the

conmpounds of the invention are well suited for the

pTeg enddustiorantther pHarmatetingl aimpositiord cam te raBleatdd in a manner
" SERBLAE EBRALGE ) BOLOELRSHAMASACUGOAR BN Bl Gioson,
neurologlca psy at Prcodi sor chr’oni'c an

acEldtt@r, paharmaceudicdle riyefarmulaiur amds dotmaulaiiysf Ut t HeaithofGroup,

d| Sglegzer d él(?h gy2661acﬁenﬂ gargaﬁter gg@ﬁﬁéﬁ&@ ac |ce of Pharmacy

ose requir

péiehditior Phitslembiat Cotlew phPhawacr antl §@recr.te¢) twvlbrmgmg the
n [
aﬁg&?ﬁg& régu lp@ﬁrg?saf)fdfngrnnﬂga)?fgddrrtgelpfphall?ﬁancl\%gﬁéalll% r?%r é:rt‘ét)le salts,
t@pmaﬁbuhd:grr@fnatlm mithaoter) thesangeficatlis dvah@blsi alestasces, into a

{ Qhiphea | 'ngth?srtr%ﬁé(n T | RdrO N ! UL RONRAMN dSinert,

ormul a as defined hereinbefore, for use in

p PEYEIRCPYIFaRN 8FPIa0 e 8elideit 10gid pAIQRNalgAd s AapyRslesired, usual
rﬁﬁ%&gump&?&@q@i sorders. The invention relates to
conmpounds of rmmula (1) as defined hereinbefore, for

use in prevention and/or treatnent of neurol ogical

d"l'ﬁ@rpﬂétrrr%ceﬂ_ﬁt%l ESHMSIHtIoRE chBbAdiRP a LOmPAURONSmMAk (1) are useful
formula (1) defi ned hereinbetfore, for use in

pt%\/‘éﬁtﬁr%\t?”ét%ﬂatj/ot eaimAThof Sfsepssic Ai disprdersipgsopigigdswith an
Thetivareammupe sgglga]t es to conpounds of formula (1) as

defi ned herei nbefore, for use in prevention and/or
treatnment of chronic and acute pain disorders. The

| BuemtiseAsdsedradissrdére a@@%@l@bt@d&ro@rf tHeOgraUb @o.ﬁdus)thSof rejection of
use I n

def h bef
© FRATHIES Broea.oHe S ol By Tabe oM o2 Breight about by
utmn@t%tétroactaumﬁﬂmgastgyodmtrestmtstadjm@hrs@trdabst arfiivigis; systemlc

' ti | at f f
DY kBB o 2SPARRHREE, bSO, Pofhlelie toroans
t hegihoeytic otyrcpxatm meltlalbedcltemsm gmaisthenial gfdvamWe:)rlydlabetes
pa| n. neur é?."f‘t ?(g%r dIS rde s _such as

‘a

PR o, ReMaRE Y SR cr R e gy, vveres

batzdaathaaasspmptadt wiheBelidere giaeaseanaepaieningdis osyrarade; allergic
W ' .condj t.j o cl a
pehvestBlob s bt el Hiiebaftie By RpSE HpuSmune
i diseasasonnelediag emetJmaborr[tﬂyandsnd)f postﬂmfa¢t@u€| Plcargerulonephritis;
defd r£j u [ \ a
t?ﬁl'gﬁﬁ%ﬁ%}?o%td;:ﬂg%é)rf)r%hfer'étﬁ/%I %inasdé&egéﬁsl e&Io'r QQS pgtfr%ﬂc arthritis;
Al DS- i nduced denentia Parkinson's di sease arryot rophi c

| ateral sclerosis, Huntington's Chorea, mgraine,
epi | epsy, schi zophreni a, depression, anxiety, acute

anxi ety, obesity, obsessive conpul sive disorder,

opht hal nol ogi cal di sorders such as retinopathies,

di abetic retinopathies, glaucom, auditory neuropathic

di sorders such as tinnitus, chenotherapy induced

neur opat h| es, post her pet| C neur al g| a and tr| gem naI

a o o -



prevention and/or treatnent of stroke, head trauns,
anoxi ¢ and ischemc injuries, hypoglycem a,

we@anodioansascul ar di seases and epil epsy. The conpOLIBES06/054388
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are also well suited for the treatnent of

neur onuscul ar dysfunction of the lower urinary tract,
such as urinary urgency, overactive bl adder, greater
urinary frequency, reduced urinary conpllance
cystitis, incontinence, enuresis and dysuria .

FutdohteddiMbtis; FYBpRRYTRAMRAS; @iddnRlehits; \éﬁﬁtlactsdé'rrhﬁlﬁlsf é’d,‘zematous
t he treat nent of gjast roi ntestinal disorders, such

t A8TRgER SqDYBPCIe SepPRIYEalichep IFNUE e PeRM Gus: P ops pemphigoid;

( Eblﬁ&'ﬂ)olywsﬂuﬂ@éaﬂt @starRal adg@fddematli \eeasiés afé@/thdnﬁa t @tha@eous
ndrome. The present invention rel ates, al
tﬁ@s'ﬁ%‘iy@f %Cnéon?féﬁﬁﬂ rBe; fYPRATiEa a(f?f}taaé‘%@é‘?ﬁoﬁ‘wc“‘”t's “vernal

heogjumduicitior keraiitly; theeel@KefA0§;Utytrophia e“p&delraamtneher corneal

B8 SAbh B, pSPATEAY: Sh T B, TR crves

abpmealm'ﬁlpathlanGgit H(@y’ana@Sﬂ)aradia)\syﬁthma rricbiadsief pollen allergies;
treat r event | on

r é%"&bﬁ? °P§t8¥°é¥%& RY Sfsars ba{ﬂ?f éﬁ#f%’%r%ﬂ%ﬁg‘i ?53'9@@ intrinsic

abetena; extriasipastnerat dsstfdsthmangchfarinpr iovetatate Bstkmaf late asthma

[ i d erj

9 eam?/gg ﬂéé)r?gs& | 3&/9@@%5&{%@?&“@ glloﬂﬁr%n d opgr];ngt? ogp orchitis;

( bpstriasiches, ea_chmafcdqo&vezﬂ diseasxs; mlflamtr‘ra?mrxc OQWeI_)«ﬂlse}sfses hreecrotizing

preﬁt%f&tolitfé?%ﬁﬂegﬁq%ftlés%hs Eg%ck?eronhlth htﬁéﬁrpéf thdrﬁ's‘: l&%ﬁéo disease;

treatnent 'as we as eventi on, €ss theré are

s pexiifg; cec}ah”dipbuicumyoem;temthe m@siocrymws Jiebn'sedipgase; ulcerative

ap I Gr h ut,(,c e

SORSTREAELEr Biflaad TEARRE bl CRchimc kRebCand thrgmbosis

stamewc@rcnséa wiaghe, ht-ftaﬁte mmcmrdﬂamt@aj@ﬁcsmfarmanﬁoaltls syndrome
Q@%& Ldad Ry 6@¥a§56%§c%£’raﬂ'+ ?‘Fﬂr%erlhbfnhs eczema;

e transducti on t
pi%@@t%' Bephsitis dgﬁéf%@ﬁ%éewomﬁ Y IQ@ﬂﬁ@ISTUFPﬁeSYf‘@ﬁOme hemolytic-

" Qi eIE de%drorﬁén' FSsetie! r@épﬂgop%rﬂlerg‘%rﬁ@ruloga@r%lsa@)bmerulonephrltls
condi tion and di sease associ at met abot tropic

g fupUidiertitab c ReRhGiHS a dterelita) W'h%d@%ﬁp'eprréw*téf | Gillain-Barre

Wd?&lhét MeRsreE@saHBI B iUt SR nB@iRH MmyBiRisembRéneuritis;
I ovvlpég1 t abul at ed neani ng Abbr evi ati ons not

t‘é&ﬂﬁ“é& Ybé‘IVB%tWYéR}@Smhéaﬁeq%idﬁﬁéseasthHSWHP? Bggred cell

ugblasis; épﬂﬁeﬁicfdn@&hd Yy gdrdstid a0k MRS WigRithiPMrorhbocytopenic purpura;
- di rrethé %rmam de TEA tri e”?%(' am ne THF

t SHPHRP NG MG UDFEOTHR: n@HIHNMUG) HHERGQFIORRRIBT 8P1RgYIPeytosis;
t ngrnwcmeaﬁemav@mga@alaan@haém&s afn@rytﬁrh@agﬁepgéqsdr@ﬂs ofibroid

of . f
2 00BN G e mhrsiosis: RprAligmasing L BT, wioars:
seherbsid fvoigarig; Ctibproalldglc  Nelkivityn CLﬁat@EKDulsntTGQ&HI df/mﬁhoma
Bt TOPRRHETE, LB, BgBbi S Ryocacoss
C yrofooardkiy] sclerkbeatyrha We@@m‘ylgrahﬂbmao@mfgﬁs sfhdreme; ad|p03|s
phen sub tituted WI

I al
)?o?.X%%r}mchgas%P S, Iﬁ%g (9{”9{"&» rﬁﬂ’l% o(r]tl ?’a{v'glggar eggsgbs)&antla
! osgeas abstis; tmelat pgttermieeilopwch B2 alopdcmr rmhiﬁs;( inajcudard dystrophy;
! %y&?‘;le?%a,rm@&%ﬂps?’ t E);n%o%qe;b%ypophysitis; chronic adrenal insufficiency;

Addison's disease; ischemia-reperfusion injury of organs which occurs upon
preservation; endotoxin shock; pseudomembranous colitis; colitis caused by drug or



al kyl or nitro group with a conpound of fornmula (VI1):
H gCH2SOYR1 (VII) wherein Hig is chloro or brono, Y

w@pa7/d0626 e as descri bed above for the fornul apCT/820060054388

10

15

20

25

30

with a conmpound of formula (VII1): H gCHR2SQR2YR (VIII)
wherein H g is chloro or brono, Y and R are as

descri bed above for the fornmula (la), in the presence
of sodi um net hoxi de in dinethyl forman de as sol vent to
obtain a conpound of formula (la), and optionally

t Retigrht e5chbmidTabgtes Adriab ||&’J‘Lﬂfcﬂ,fnc{ﬁy6ﬁr@h@3 réllﬁﬂ/nﬁgufflmency lung
sol vates of conpounds of formul a rf%F (Schene

SCRGFE Malignanay Oédj@@o'%ﬂﬂgin(e%& rQsyc fVG?HJ?BFﬁ'C('W')em'aS
V\Wpﬂ?ioma/\pulEnoﬁa@léﬂ’ﬁdh%&ﬁ@tcaﬁafiadﬁféld%|é?2etlnﬁ|sfpﬁ?g"rﬁféﬂt@ea senile

%&Zﬂér %%Bal %t%)% 8%%% tsgaorﬂla)g”%orn%a? %?otmr%agermatltls erythema;
vvabl&rdseidmaamls, cémfehtudedrrr%?hs]?lb rfgﬁlfutrss pedoddrlh@é}é%ﬁ@é( Rﬂar@Featltls
ound o or mul a

COPTR T o8 bt S SR, CAROPEPRPa o1t aiost dorppSh sastesis of
Na%‘leaDl\/pro'b@FobEED@C aeithnimigr shepAtitistl  phinaryi dﬁllaﬂﬁSCll’l’hOSIS
EBALGS EBPH‘.@ iaPiv2 g”satteonz Ché@”r’ aLGoL! BliCAc thonc
oPoIB osip cp03Mbifiy pafEh D askrlons st I PRSP Rnclriosi 8
t kinvoyik c hépmatic dailune ;t falntihent aepetipfdilatee |atevoseishdpatic faituex] and
be%ﬁéwgn derivatjy el the presence of Al 3. The
reaction nmay be carried out by well known nethods
sui tabl e for Friedel -Crafts reactions using the
' £ I
PR AL 5 0R 00 8 Lo Ao IR, 6 S uncs
t lof 6ameda i(ih age melgctad éromc thgagrevp annsigingaaiakjedintesf transplanted
St 04y gt e oo, i MK (f o
ohostatisaaisas proupht ahast by smgelhtrana@@nfaﬂpm aummmune syndromes
|@M8Wg%él9ﬂ?t€rddarfhlﬂﬁs i€ € SOSHER, | 'Y‘@érﬁm%ﬁ'nrrf b&ﬁel%ﬂ’s‘ea@é/s such
t he net’hod Guerrera (Farnmaco
285 . Crebmp slighgse @nds ld?@fﬁ‘l"’& eolitis,) Pysiasisy esiadg "thlhs thyro'd'tls
digfidte a8 Nadhh@BBt iRylomitlsd @Xbslretfis O BRI higAde@N&IcAT as rhlnltls
hal onmet hyl sul f onam de derivatives in the presence of

b&QHUNEIVES, REMMEITis,Casiems: dypeKd]_ghabqtﬁ% post-infectious autmmmune

h@'s@ﬁ@shhﬁbﬁléinbOﬁhbgr‘ﬁaﬁ@"fé\)éatdnhﬂe&&ﬂ%éﬁ@uﬁrg%r@@néﬂr@l% solid
t he appr Cgrl ate hal onet hyl sul fides with

r CRHIET APUMREALESESKci d by the method of G Letts et
aI (J. Med. Chem, 2003, 465). The hal onet hyl sul f on
rivatives are ei ther commercially avajla or can .
agW'laHléQfei%’EP /S§836RA" HEPHBFSIO Pe(reated W?Cﬁ‘?rd)r%‘fenéqd. with the
(%ﬁb&nWmulaZQg&ed%eCté&froﬁ%@)grodrdﬁGonsustmg of rejection of
sul f onam do deri vatives can ared e.qg.
Y =TT AL S RERC ST SERBHaitE dioas o S R pste-hos
26&&as@7br051@ﬂt9)abé\acw ey ¢l trhuespnnrmfent alul’aMﬁmUh@rEyadromes
oces at i on

. d
(PRPEERdeL e Pt bl dhafbie oM PR ree e s,
gCoatn' sseis et cahd Haghirh&Ibi2 Ximyroibtlitls; dddGittic dermtigs) | nt eger

of 0 to 1;
The present invention also relates to a method for the prevention or treatment of a
disease or disorder mentioned herein comprising administering to a subject a
pharmaceutically active amount of a compound of Formula (1).



Zis Hor alkyl group; RL is an optionally substituted
al kyl, cycl oal kyl, phenyl, biphenyl, heterocyclyl; R2

w0 gooploersgd , or aromatic heterocyclyl, optional PgT/IB2006/054388
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substituted with one or nore substituent(s) sel ected
from al kyl, al koxy, trifluoronethyl, am no,

al kyl am no, di al kyl am no, am nonet hyl ,

al kyl am nonet hyl, di al kyl am ngmet hyl, acyl ami no,

cyano, fluoro, chloro, brono, hydroxyl,

ML ANdrinakd, @Bdbourké df @RCE Al )CREBRY rm@lemf m‘ 3BihaRion with one

(Xléﬁf%é)wlthaco ound of fo mul a ( rz
HPG YRMYNGMop U\%H’gqpégﬁ”tﬂl ior ”ée EFﬂVSPttP”o? diorotheatment of the
aQelesadril @@ra@@ Gidritietlechhsrém. f\@dforéhh@ td arprdtbed bMbodiMEnt of
vvlthacolnE of formul a

in

111
LI | PUFRRBL oA o peE nfis oSalfces ol VG ndlaNe goBsising o
deﬁmnméawdp@b@arﬁs feorticbdteroidsr NBAD €, Idybotoxm: dirogs, rwasﬁm folecule

SRIPESS T PG TS GOPHT ol BUFoUNIPRGE (1GraR s FlFgpnists and

(kéé)ommememolﬂiie @ceptas. descri bed above for the formul a
(I'b) with copper(ll) bromde and tert-butyl nitrite in
acetonitrile; and reacting the obtai ned conpound of

f dhenpreseMnventidh aldoerekitas Rithauese aka @empomr‘mé@l‘ fedpouia (f)dor the

t f or.mul [ d I
Rores B T Pt SERRR aflnaly By Gimoinaion wi
f onenglr seyérh) immumanioeiufatieg egerts ofor bises preyrdticcadratrgagmeninof the
t d of formula (Ib), and
%%egsﬁnd ot?sr?WérQH?eg 'fegmr%ﬁ?% salts and/or hydrates
and/or soI vates of conpounds of formula (Ib) (Schene

2>I'h oungpmg rittg)g)mj o re!?{t)—%cgézﬁg O(Sf %Yaormula () that

régrpy@ctt inv &lvg , tovher esinporing qstQfmutard @16 wodamé\)w BiFerne to a
b%apeund ZPF&%QJ@g .slﬂ;’eraew & R@ un‘a)elr%fo%d éseret %%xélso to the
nitr ours; c. { .
(é@rﬁ‘iﬁmﬂ@”@fprpﬂi‘ml af (hexyommmweph FREW'Q (é)s agefprieRriate and
aboy&idpr formula (1b), Na2COB, ethanol-toluene, or

di met hoxyet hane, Pd(PPh3)4, 1-5 hours, 20-110 0C,
Compounds of fornula (1V) were prepared from

ZTHBrcﬁrﬁﬁle‘rd?s' S FHokMQRI (f)dah %e&ﬂgndfﬁkﬁur‘éerUyQﬁ@m%g glven below,
hal onet hyl - sul f one corrpound of formula (VIIl)

mBY HSMeoEs elen idha Erpapiea obPanalagqus ”1%5'7@95 @P¥mg@reactlon

T'aend?t‘i&n@l mag iy natht fHee pafiylibd irdt4hes iov addivedss Qbed, but such
for re converted toékhe ap ropriate br onj ne

dé&Py W%”F\Pég b@f HYFHRALLY &Persgn '5?%&5‘0 § FhigyEne optimisation
deseedlred in the literature H C Wal's (e.qg.

Tetrahedron, 1988, 44, 5921). The reaction was carried
out in acetonitrile using t-butylnitrite or

I Camploondy ofttee &FochmTa (1) by treadrbsdre iryeflitsr &n eprepaied according

Ct t u Co ds. of .f I.b .
oS e BT EH e PR AT ned REBY Kk heSk g Bie syntneric
C pugdibilitiges flexglirigi to ksMpsinYy of Rernapp (Ipareidebeidadr oni ¢
aci d-or boronic ester, base and



pal | adi um cat al yst as described e.g. A Suzuki & H C
Brown: Organic Syntheses via Boranes Vol. 1-3.

w@\ewandiongg t o the present invention a process PCI/IB2065/054388
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preparation of a conpound of formula (lc) (lc) wherein
X represents SO2; Y represents a group selected from
(CH2)n, NH, NHCH2; nis an integer of O to 1l; Zis H
or alkyl group; Rl is an optijgnally substituted al kyl,
cycl oal kyl, phenyl, biphenyl, heterocyclyl;R2 is NR R4
wherein R and R4 are0|ndependently selected fromthe
group of
group, or

ith the N atomto which

opty #°ly substituted C -7
: one or nore

het er oat on( s) reacti ngha=eqnpound of formula (V):
(V) wherein Rbkare as descrjbed @boveHrow-CiiRiedoaf mul a
(1c), with a”cdnmpound of fdf'mula (XVI): HNR3R4 (XVI)
wherein R and R4 are as d r above for fornmula
(lc) to obtain conpound of%?@giruﬁeﬁﬁa (lc), and
optl onal ly thereafter form ng salts and/or hydrates

27 LB S A BSEPYIREE L Chbhnd SRy

a@@’ygtnret T wite adasMcozs ad. di@waaoe Nads, etJeiélOHeetctcprcm acid such
T .
he ﬂfﬁg%ft bedh %?és‘eh@é‘ oP’V? HRE Tk g@gﬂ&gaé%lé/%nts such as

si np e met ter |rsc etrahe

1§9|§; diggane) DM &M r RSMstidiGriniauoanocSmsouad nay) bevarepared
g hg/gro Fl!ﬁloﬁn BRROAPBLLA 8f #BIrGa (N3 R4 )catd narre)presents 0, m

het er ocycl yl

rate sol .vent (acetonitrile DVF or wat er
adﬂ%@ﬁ%@%b@@qﬁ % @@g\%éﬁpm@erﬂmd@@eﬁ cvplardEragnation ¢f a compound

SB?PbI%uIé’@ﬂ}eﬁl tﬂe%ﬁééeﬁge bPQ%a%ys%@é@%?@/@ﬁ)@&@dm a solvent
reaction and g?er tenperature was used for the

plslé‘if‘a@saWPWﬁ”%c%t ’&ﬂ"nﬂ'”f%tcts REMpilE8eHIerehvent i on a
process for the preparation of a conpound of fornula
(1d): (1d) wherein X represents SO2; Y represents a
group sel_ect from (CG42)n, NH, NHCH ; n is ah integer
of 6T, 3 group; Rl imican optionally
‘ Rkyl , phenyl, bipt
; R2 i g O- NR3R4 gr oup, vvh
R6 areendentl sehect ed fromtp b
hydr ogep—of optionally subehiGitled ar g oup, or \Roor?
and R47t\oget her with the N atomto which tey are
attached form an opt| onal |y substituted C5-7
het er 02Y49YR 2gr oup, SIEEHI @SN ng one or nore  Structure 4
het er oat om(s),

Compounds of Formula (Il) may be prepared by condensing a compound of
Structure 2 with a compound of Structure 3 in the presence of HCI in a solvent such
as ethanol, isopropanol, etc., or mixtures thereof, or in the presence of NaOH,
LICH, or KOH in a solvent such as methanol, ethanol, isopropanol, or mixtures
thereof, at temperatures preferably between 0°C and 70°C. Similarly, a compound
of Formula (lll) may be prepared by condensing a compound of Structure 2 with a
compound of Structure 4.



by reacting a conpound of formula (TV): (I1V) wherein
Rl are as descri bed above for the formula (1d), with a

wa@orpoensds of forrmula (XI11): HNR3RA (XI11) whePE&l/mB2RB/054388
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and R4 are as described above for fornmula (l1d), in the
presence of phosgene or triphosgene and base to obtain
a conpound of fornmula (lId), and optionally thereafter
form ng salts and/or hydratesgand/or sol vates of
conmpounds of fornula (1d) (Scﬁene 4) . Scheme 4 (1V)
(1d) b. phosgene or trlphosgene NHR R4 ( coppounds of

preparing compounu
situ an am ne of fof

f or néihg: f(r)@ﬁsl) The above reaction n# carried out
by known net hods. TRe tyansformation aZmne (1V) to
its isocyanate deriXative was prepargq Tnh situ in an
aprotic solvent (e.g\ tetrahydrofurane, chlorinated
hydrocarbons) by usghg.ansappropriate C§Fut&m%% acid
derivate (e.qg. phosgene or tri phosgene) int

presence of a base (e.g. triethylamne),

ag\v&'?ﬁdﬁb@ﬁeléﬁ EMHQS We Ry e YfreHta ‘bg‘?gﬁc'ﬁrﬁggqoﬂwt #Dﬁd of Structure

Accor Erese t Inventio . cess
pﬁewﬁ'@ﬁ'ﬁ Gnisofmethy @{ﬂ%@ﬁdﬂf@p@*@thﬂj wit |I\égL| int |ae§olvent such as
WRRKISA Binr, ro?ﬁ’Hf—‘Scﬁ'Pﬁ&tu?esgﬁ&HQT é%rﬁﬁérﬁ@résf t%Nv&éH 2968 amY 35°C.
repr esents a group selected from (CHa)n
i dltainalivele e rcompoana gf Btrugtures 2amay]oalso be prepared by reactlng a

a'cBMFé&Hof &rm}@mr@@ wh@rleﬁ‘\gﬁns mBihyl %t@ﬂopﬂ’ﬁ‘lh%ﬁﬂew with methyl
substituted al kyl, cycloal k phe he

vyl bi phenyl
h@t"@f‘%%PW'dWﬂm'Wﬁ'umblpr' aang}etgﬂu@@gneawaodlde The
Wit dinrab lfeM‘hdé)l’)f Sl@aers may bé%ﬁ@ﬁdré@ b r&RAR® dA GeRf of Structure 5

forml a (I ein represents a group

s&itBcNdyd W%W '"Q'gro’%@m'”s{ W@@FB‘Q@?\? dn athgr Brﬁﬁe@él 8t 3 goupling
f Pé&'@bﬁ@d&hms B, DECHete. it §gam MEhege™. af. B Hd¥frddnn Journal

titut ed al k
o %f%%whepﬁéwfe/&%naﬁe% tng b ks PH & sinah. N
pisatymurtaiptli SnAildhyn,sidagial tftuére@amsbhe a@heyrie (We|h Hélﬁ*g@ermany)

Wi I gt duci 0 bta

ot othar S ray {1 Sl Gk Bon e BysaE gy 7
aneboBP osr@9as descri bed above for fornula (I e) and
optionally thereafter form ng salts and/ or hydrates

and/ or solvates of the obtained am no derivatives, or

aTheptangmoahdly of e2icictung & heyobe ajremxdecamynmadtergi gatanmsind of
of; )

e WL R of b M0 € TR R e ol a B i
nistich aseaq. m&lh‘écmreetsemeeolwéntrwdm ashrlater i athaanol, anedimahol, THF etc.,

cgppﬁg{ rleg tHePeQdee or copper(l) chloride or copper(l)
e or sodiumtetrafluoroborate to obtain a
conpound of formula (le), ), rein Z is hal ogen; X
S
R

\ / OMe, OEt

Structure 7



Y, n, RlL and R2 are as descri bed above for formula
(le), and optionally thereafter form ng salts and/ or

whyarasess and/ or sol vates of the obtai ned hal oBENIB2006/054388
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derivatives of fornula le or b. optionally reacting
the obtained am no derivatives of fornmula (le),
wherein Zis amno; X Y, n, RlL and R2 are as
descri bed above for fornula (jke) wth al kyl sul fonyl
chl oride derivatives to obtaln conmpounds of fornul a

(e combBlirisibf Sriusturd K ¥t preparad oy idatng é(,coﬁﬁpmﬁhd Gtistardire 8
are as descri bed above for. fornul a

o G AP PN eI BLeg oo AN A S b e BBl ot 1 a

a@dwém szi6h watheshdiol, tdiraneb traiFn efiRletay | Uhikiaras! taBiebp preferably
rlvatlges of formla (le) (Schenme 5).Schene 5 (1a)

(Iab?leﬁt CNPEEHEES or Fe powder/ HO b. NaN®2, cc.
Ha, Cu(l)l or Cu(l)d or Cu(l)Br or NaBF4, c.
AIkyISCQCI base O 800C, Conpounds of formula (Ila)
(wher ei nOZ i s S t MeNOE L T R1 rand R2~ay e-CaOMe, COOE!
descri beg aboge fon formula (le)) wa§ usgd as starting

mat er i e pDeparﬁTTﬁﬁ’of t he spondi ng
5-sub ed thlenopyrldlnes of for le). The
appr op nitro conmpounds as showe( chenme 5 was
selectively reduced e.g. wth stannoyy loride in

et hyl acet gt e under heating using t et hod of F.D

Bel | any {Tetrahedron Lett,, 25, 83, 1984 ) or with

i ron used StructoeBi nati on with HC by tR&uotetendd of

Org. Synth Coll , 5, 346, 1973. This reaction gave a
compounds of fornula (le) (wherein Z is amno; X, Y,

n ThRtomnourRE o Sy uatsral® su priepared by reafing aicompoling ¢fl Sfjucture 9
‘g’g}itg% YRS da‘BQt"i’d Lolg @étﬁ? ﬁ’ﬁﬁg g*?é/sfew&o?"ﬁ'b%é‘@@éﬂna NaH, NaOEt,

meyer chem stry

(B@IQMG Chtattrbugedde, Jﬁfm in W <19>23(D1,e M)Gthamé methendloate., or

W?r?t&% “[Hé?gofolll‘ltadg’lt&)ﬂ tﬁﬁngHded‘éro'f Eﬁ'?étﬂre@ﬂﬁ a&so be C?rc—:‘CPared in
rochloric acitd int resence o i [

o|a XEpREtTres- s@mmpq:qgjgrq)pta@@grjm p)compgﬁlqu@f tructure 9 following

aghriioRe putabY shfieneen (-)5-(+5)C tenperature, hi the

case of the preparation of the corresponding fluoro

conpound weousedcsodi um t et raf | gor obgrat OheEsane

tenperatureito o~tain t he aryl dillazonigum sdl t, which

was deconpesed by ating the 83 QO@ZOOOC By
On pr cess pal ogen derivatives of
erein is halogen; X Y, n, Rl and R2

this prepg
formula (
are as desCi bed above for formgla (le)) were
obt ai ned. '1‘ernatively, conpo:no of fornula (le)
(wherein Z js amno; n, Rl re as
descri bed aoFig By fornula (le)), 'ﬂé@”ﬁ nverted to
sul fonam de derivatives. The reaction was carried out
by, the use of the gor res ondi n ul fo Ichlorlde
¢ b REmeRind ot TSR AR B G £ Roffp il Buetre
tn Demhybaoﬁmm}atntgpag\a& rsuah 306 daeheidat inr & slventr slichgag @CM,
t t ventl roces for h prepar a
- CEist aTaeist (YoR e VB RRT Fy L For PP Riart o Slose)
SG253- 3’7563pFesA=,nt sLakhgclmuﬂ' s8l ééhlﬁdmlfavam/{.CHZ) Akhrbi, Zhurnal
N ictbelss Pt 28 G9gY), Bhaflod T 2 1 am no,
al ony anm no I ogen; is an optionally
substituted al kyl, cycloalkyl phenyl , bi phenyl,
het erocycl yl; R2 is optionally substituted phenyl,
het erocyclyl, or NR3R4 group wherein R3 and R are

i ndependently selected fromthe group of hydrogen or
optionally substituted alkyl, or R




and R4 together with the Natomto which they are
attached forman optionally substituted C -7

whedgnesyel yl group, containing one or nore  PCT/IB2006/054388
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het eroaton(s), by reacting a conpound of fornula (V):
(V) wherein R and Y are as descri bed above for the
formula (If), with an appropriate oxidi zi ng agent and
reacting the obtai ned N-oxidg,derivative of fornula
(X): (X)wherein RL and Y are as described above for
the formula (1fg, W gh aquaeous nitrio acidiin acetic
acid, thereafteglf reagting the obtained nitrso

derivative of ! (X1): (XI) wh iy and Y are
as descri bedfabove“tor “Rhe fornul a Wi t hBan
appropriate yeducijng agents—artd reg t he obt ai ned
am no derivathye-of fornula (XI1): wherein Rl

and Y are as degscribed above for theAQrnmula (1f), a.
with a conpourd df formula (1X): R2-B(OH 2 (1X)
wherein R2 is eptihprdy substituted @,ejg e
heterocyclyl, in the presence of base and catal yst in
a solvent to obtain a compound of formula (If),

WHBE @bMpdunds @F"@tﬂ%turgao' \‘iz/héHéFn' ﬁﬂ@ﬂ)r‘e&’erﬁé‘h%rbé&{ Qﬁethyl or ethyl,
phenyl , heteroc cl i/?é Y and are as describ above

f SraveRst RigPared tfy) aGyiRling g eﬁrapwdt PePlaptyre ! 1f\es'm~rﬁﬁ @Ppropriate
S%E§I§tm§rﬁﬂeﬂf sUbhH 4B oarm?!:,ltmn f&ﬂa@hﬂa‘itg@for bn@l kb Naskhyl or

am no derivatives of fornul tlonaII

r EHWt PTRBIOPAE: BHrraionBaC Rt CB' F"F%&ttci \/b'%‘gzﬂr e3ehFeral %bag/e such
( lafs Kr-tehibRtyRite NadMe amrmDAQetoSmOdoécwmbudh S4IDSE, i tblubes! EtOH

enyl, heterocycl d re bed ve
g %FW%atereﬁ)ybet&mgsaag U LR s R T
OfYohwﬂafn@GhTf ONik S0 a0b@naner FHeppsy/ilc) Chedlistg 40r (200@)99!7(317)32 l.

¢ Ve 5 b BERE s BB BEEH Ay o aogets. . Lin

(IPEY, \Amhafl,eH-InD&wg,ﬁ.haElﬁgerB S?Zaerstelﬁtpﬁrge]naréwlc Letters 4 (2002),

adR A TS Y oWt S EEw, = EoRRGagn bfrepBoron Leters

tl46r €H0RE r2H6129MBigR s Bhdrs, AnEdeﬂmderF&t@aiy andAlorta, J. Elguero,

hal. en at | Ves .
for \n(%{)‘%ofe%f%% @P %b @5 ‘%g | ond r“ggg Sd't he o[)etme'ln n‘gwthet'c
arfonmonwtications26 €906, ;29omam4e.i n Z is amno, R2is
optionally substituted phenyl, heterocyclyl, Y and Rl
are as described above for formula (If), with

al kyl sul fonyl cHloride derivatives tl obt& n a
conpound of formula (1f), and optionally thereafter

form ng salts arfdhor hydrates and/ o ol vates of the
nyl am no deriva of formula
conpound of (X NHR3R4 (XI11)

obt ai ned al ky
(1f), or b.

wherein R3 and™~R4-are as descri bed™~apeve for fornmul a
(1f), at 70-200¢§ to obtain a conmpodnd of formula
(1f), wherein amno; Y, RL and Rwhich is NR R4
group, are asgigdaseriibed above for fospubiereddd) and
optionally thereafter form ng salts and/or hydrates
and/ or solvates of the obtained am no derivatives of

foﬁaldoenp(abfﬁa ff efruétu]Qe ]?pts pr@@b}eyﬂ zﬁ&@ﬁing‘lﬁa bﬂb@e@bé@kﬁkﬁﬁh to a

am no Vves O or

FPemon SHldD s B & et Tt 7. BTGkl B s By Journar

alppvegdry c]{v@mwyasg rgeo ) VW6 3JY- mdl AranIBradgéreM Q. td)hﬁ?artmo C. K.
resence oc (0] C O id

COER LTS Nuitheeraaser. JbdHEren Dt oreag o Assaa . Pat

tetrafl uoroborate to obtain a conpound of forrrul a

(rf),




wherein Z is halogen Y, Rl and R2 which is NR3R4
group, are as described above for fornmula (If) and

wopin7oemké y thereafter form ng salts and/ or hyPCHIB2906/054388
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25

and/ or solvates of the obtained hal ogen derivatives of
formula (1f), or (ii) optionally reacting the obtained
am no derivatives wherein Zis amno; Y, RL and R2
which is NR3R4 group, are as.gescribed above for
formula (If) with al kylsulfonyl chloride derivatives a

C ARBO YA 3 P32k 0K 9BoY; |hﬂ)R M@lﬁreE‘lFﬁ & Hutchins, Organic Preparat/ons
aIkIsquonIamn R2 which is NR3R4

o 50 (2 berelid B alioneed v otdaul BB (1 1. Fighats . ShatPu

OR¥riceRa| Jdarﬁdﬁ@fﬁé!‘fe ﬁc/mmévmrysml (t s73NEH 10735y dr at es
and/ or solvates of the obtained al kyl sul fonyl am no

derivatives of fornmula (I1f) (Schenme 6). Schene 6 (V)

(¥ g(ﬂdﬁl(i%é&ﬂee&orﬁ@ﬂét%s gf Sbrucﬁurg 53~vﬂ’(dr@|ﬁ ® ﬁgremmbe?mtwl or ethyl
acl - , a -acetl .
21, 200 arabuey e it 2 emgpdt N EETh LS wherein B

efméﬁﬁ I&tdeoguv1m (Btudtle, 1 20| biRZednfi itz Iémrmgmndnsd wftré an excess
L £ tut
oREATOnR iR SEOErSI o e o tfE g BB ERY G as e

didisgyh esheet dianfellovikal{ BRPHR) dpprdpriatdalkylatind Bgdnt Qe @Cmethyliodide,

APRAGET VRO Bt o Enblituirs 47 YR J S B dourna

1050|mnmsChanletrp67t(20(]2e 267 PRKS; . WaKaRht, éc P. NGlt, Tetrahedron

C‘ife téﬁs&?é&%%éf) %6%'1t§654oﬁ§ (lga%n?% Oc%)ng n?%yn%/”)‘b%éﬁ%ﬁg (1971).

nﬁﬂé@:@ﬂ@)of forml a (X) was synt hesi zed by the nethod
descri bed in the P0501166 Patent. The correspondi ng

brono derivative was transforned with .
mTbhlcomppendsxgibBitrctire 2awheretnoRt represeoss @ difepromstimiiggoup are
(%S)deférﬁbl?npr@ﬁér%; el é’é%ﬂ%né Othln&:rlb@roWnQ-ie‘ﬁge the compound of

rocar bones vant ageou oW t enperat ure,

b SUelEre CBCS. trw&méwp@r s UNeinreboamisienels SEECtHsr A3y which is

( Malnapgy @det?é?a%@ﬂ Wittty 64" @R ARAIDIIihbwed B trief addition
formula (X) by a selective nitration reaction uslng

2 IcHinerin & sebieal Saeas GHE (A v IRTRPREBIHTS @ o (°C) T HEpiecinated

I 6@Bo@Hd é'f@ruét%@@g Fs&@@&é@%t!lﬁ ﬁ1e'tH]/I é‘lﬁl@rbbfﬂu&‘ébé’et&)é atsha%scrlbed
met hod of Kle 5 N|C,g Het er ocy
i &N

8¥) the FiipEateiGrG O'ab%direm QnMa'EOHé L@W&Har?@é#ang B. L.

ﬂ:@ﬂi IG"'?\ KB%JE:I@I{R!;)&'J F?Naé}ﬁ‘ JI PR Ver&Hl. 37T|11§94)r487%&ﬁ353 foagive the
e nex action ste

c f”PP'é’&‘eéhL}’? COEPRHEE G| r@at&&ba‘éfeTr@%ta@msefﬁaﬁéo@powda%cture 15

Sith A€ aPEHYINGrigSard h@a@érﬂsﬁntndeltﬁy}/Ehﬂﬁdrﬁ”ﬂu&ns{(h:’e@;tﬂ@?c;cfn)ﬂfound of

t reparatio a _conpaou 0 rmula (1g g

B R P dep BoSR 2 WilpagpabdWden r Ui

selected from (CH2)n, NH, NHCH2; n is an integer of O

to 1; Zis amno, brono, chloro, iodo, nethoxy, nono-

or dialkyamno; RL is an optionally substituted al kyl,

cycl oal kyl, phenyl, biphenyl, heterocyclyl; Ris an

optionally substituted phenyl, heterocyclyl, or



NR3R4 group wherein R3 and R4 are independently

sel ected fromthe group of hydrogen or an optionally
waadwssters ed al kyl, or R3 and R4 toget her w t hp@TyEB28D6/054388

atomto which they are attached forman optionally

substituted C5-7 heterocyclyl group, containing one or

nore heteroaton(s), by reacting a conpound of fornula

(X): (X)wherein Rl and Y are,gs described above for

the formula (1g), with a conpound of formula (1X):

R2- B(G—I)Z (1X) wherein R2 is optionally substituted

t 0yettaj noonpobme L2
4 an obtional Iy Subgtitut®d N\

phenyl er oeyet yl , = and Y/are as desgri bed above
for co ds of for g), or with and of
(XI11): R3R4 (XI'11) wherein R and R are descri bed

(XIv), erein Ris NR3R4 group, wherein R'and R4 are
i ndepeindentd y sel ect eltrftpromd t he group of gyﬁim@g@‘ﬁ or

an optionally substituted alkyl, or R3 and R4 toget her
with the N atomto which theyjare attached formgpan

optionally substi e 5< 7 Het erocyeg| 0
cont ai ni ng one or nor er oaton(s); andy regcting /O\
/)

conmpounds of fornula (XM, wherein Ri1, > Ar e
as descri bed abovefo la (1g), wt _

trifluoroacetic anhyd
conpounds of fornula .
are as described above {for formula (19); And react i ng
conmpounds of fornula Mtst reln R1, R2 and Y are as
descri bed above for¥8f A& (1), a. with Stuctre
phosphorous(111) oxybr om de to obtain conpounds of
f ) re ' Y a
DOl sonbliREP et PRI rolfesggo et “WindSinas of
optrucined 3 gnd Her eaf t er forrri ng salts and/ or hydrates
5 and/or solvates of the obtained bronmo derivatives of
formul a (Ig) or (i) reacting the brono derivatives of
formul aR(1g), wheLei™~3g isrbrono; X Y, n angt R
anecas_Mescri begsabQue [for Jfor mul a ﬁf@j))
%7 U Tl uofide i obt al-h—eorrpo‘emd
f or mul g), wherein Z i uoro, X, Y, n, Rl
are as fesc?i bed above for la (1g), and
optionakly thereafter formgng salts and/or hydrages
and/ oreegobvat es of the obtai ned fluoro gleri vabonas of
formula (1g); or b. with phosphorous(Illl) oxxchl ori de
to obtain conpounds of formula (1g), wheregf 2%is
chloro, X, Y, n, Rl,and R2 are as described ahove for
formula (lg), and optlonallythereaft orthg salts
0,

and/ or hydr at e¥g r-Rol vat es e obt ai ned ofil oro
deriivatives of f

la (19); esr—H) ré)acti
chloro derivative 0 Q?QleraB“(l g), Wwherein COOtert-Bu

chloro; X, Y, n, Rlf and R2 are as descri bed dbove for
formula (1g)) with Fi:)otaSS| um fluoride in DVBG't o
obt ai n conpounds of formula (1g), wherein Z is fluoro,

X, Y, R1 and R are as descri bed
(Lit. e.g. F Orsini, F. Pelizzoni, Synthetic Comm. 17 (1987), 1389-1402)




above for formula (l1g), and optionally thereafter

formng salts and/or hydrates and/or sol vates of the
wo@PRiogiosnsads f | uoro derivatives of forrmula (1g); BPCT/MB2006/054388

wi th i odonmethane in the presence of silver carbonate

in a solvent to obtain conpounds of fornmula (1g),

wherein Z is nmethoxy, X Y, n, RL and R are as

descri bed above for fornula Ghg), and optionally

thereafter formng salts and/or hydrates and/ or

sol vat eg2 of the obta' meghoxy derivativ

formla (Ig)_G gﬁﬁ@ trlfluogonabbane ,
arti§ e i, apSQMVe "Wi t hemTo MY a-s_mego-R

nmpounds of formulf
SHf espectivel | &, or nonoal kyl a -
di al kylamno, X, Y, n, Rl and R are as descri bed hbov®
for forful a (1g), and optiofally thereafter formi#
sal t s™"§H8/°%r hydrates and/or solvates of the obtai hed
met hoxy derivatives of fornula (1g). (Schene 7). (X) | oy
(X1V) (

and d! Ian1nes to obta

), d or e or f or g (K) a. R-B(OH)2

(compoundg of fornula (3o mh@¥e|n R i s optional Ry
subsidg u pheny ke, Hcheter 0 ycI bb%ﬁgﬁ et hano s
t ol uene -|neth677éth-. , H3) % —1- B how
20-110 B ER3R4  (conpou pf fornula (X

wherein R3 ang R4 are as des £
(1f)), 70R*20000C, 1-5 hours, agetonitrile or DVF; |c.
Pol onovsky type reaction (CF3Cﬁ$2CPHEWF QG RT: 4.
PQBx. 8,9. BMRots8KI- .3, MiRaa HdSudrexgapSynrbesd 1996KE70-DRE@r bromide

o8t iR eegier v foe 6Ty 6 BERAR. £ SIS, A crem. 0o

AQQE$KBGDmﬁQdﬁonHthahmnémEsaﬁﬁﬂmRF;ugwaiJIWG%&%CE)@@WaH J.

s OB AT oG er BT o Bt Ot MM BL g, .

c bfetiei o ﬁ’gakz Ghiyst B41E1R99). (5891596; YdiLal Ry HanBn&in.mét Beng. G.

a I sed by the conversion
o%%@% 1C Cg%%ﬁgggro 27%%{6];7 ula (XV). Synthesis of
compounds of fornula (XIV) and (XV) are described in
the Hungarian patent Application number HU PO501 166.

Starting frog}@q N- oxi de of fornula (X) - mhﬁth was
Rtheskeed by dod_showtt S
d by a™%eating t

trifluo @cetlc anhydrloe |ﬁﬁd|nethyl
0oC tenp@rature by a Polfonovsky, sy reacti onrisi ng the
met hod 6f° Hartling, R (J. Het ~Chem, 13, 197%?0‘“
1197) . Conpounds of fetnula S

pyridons of fomrptl a
avai l able in the art
this reaction. W app
phosphor oxychl ori de o.4bron1de in a suitabl er'sol went,
advant ageuosl y DNmmgt 80- 130 OC tenperature usi ﬁggphe
nmet hod by Dennis W b, Org. Chem; 60, 12 &9

, 3750) . Conpounds of formyla (1g), wherein Z |s fd uoro
may be synthesi$ ' he correspondln%
brono conmpound of f a (lg) using the s
nmet hod of Dolle F. (R &ed:, Chem ; I3 J
5333). The reaction wgs carrled out between 1.00- 150
OC tenperature with prtaSS| umfluoride in DMBO. In the
case wherein Z is a nethoxy group of fornmula (1g) the
correspondi ng conpound of formula (XV) was reacted

wi th i odonet hane in a hal ogenated sol vent e.g.

di chl or onet hane




or chloroform (soneti mes 10- 20% DMF was used to
i nprove solubility) in the presence of silver

W@ a00boeske at room tenperature applied the proP€rEB2006/054388
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Ned A (J. Og. Chem 26, 2004, 9215). The 6-am no or
6-substituted am no conmpounds of forrmula (1g) wherein
Z is am no, or nono- or dialkylamno group was
prepared fromthe conpounds 2f1 formula (XV) via a two
step process using the nethod of Hisayo |I. et. al.

(Rliord.G Meshistehens. t&ichi, Glazabﬁ;:l @&3@11933()2005' 73E-78BEN. J.

am de tunction was converted riflate usin

t HPVIE068: n%tq{ﬁwg’s(ﬁtfa@ﬁg@”z?ﬁf@%% d@% &% Dty ViREl" @gé\ﬁ at-dipree.
S@nepniComng 2004 clizioriepet hane or chloroformin the
presence of pyri di ne between 0- 5 OC tenperature. The
crude product was reacted with amoni a i n nmet hanol or
DMBO or pono- or dial kyl apgi ne |n DIVBO bet ween_0- 25 0C

t enper at Acrerdifg tq the prgSEns ynventi pn a
pr 6tlesg Thes prepa Gf sasreoAp 1
(D) | '

group € ZAN 3
integer of 0 to1l; Zis m no, hydroxy, brom)4

fluoro, frethoxy, nono- or dial kyanino; Rl is &h
optional Iy substituted alkyl, cycloalkyl, phety o
bi phenyl, heterocyclyl; R2 is optionally subst3tve ed
phenyl , heter ocyclyl, or NR3R4 group wherein R &Afnc

are |nd pendently se et ed Ffzromth@NgroKE\
2 bsiA°t ug adcha

group, fontainijng one or nofe heterjoaton(s),
reactiny a conpdund of formila (XF@rercI8s (XTV) Rherein
R1, R2 and Y are as descri bed above for formula (D),

TR o YAt PR S bl Ao oM e I

V\ngwwn AZemnB I\/DNtQIIhQra K NXrasé]ka Rbtramstird6m{20048)S 1339-1344; A.

R 2 Ry kPt bb S eSlontih dpaad 3

f @ebaka® O Bighi, SV\ReCBemIeZJ S\nﬁmhemoSo&HzY (2005),Ri2amd1 22 ).
are as descri bed above for formula (D), and
optionally thereafter formng salts and/ or hydrates
and/ or solvates of the obtained chloro or brono
derivatiyes of fornula (D wherein Z is chlorp or

‘R4

2’

br ono; , ,nenRE gdnd{R2 @re as deseri bed fabove for
fo V)Y oon 25 (A cti’ng e chig
deri vaj s’ of Tormla (D wherein Zis chl

bromo; X Ysoun, R1 and :
formula Di) with potassium- - fluoride in D pto
obt ai nwe@npounds of formul & (D), wherein Zis | uor o,
X, Y, n, RL andR2 are as descri bed above for fj TR e

(D), apd optional Ig:ghergﬁfter form{gosal tss and/ or

hydr at eJs ang/ arosolvaties of the obtai(ned
dEéFfvatiyes ofl” ' ATy e
chl or
chloro
above f,:pr for mJI a (D) wth SOdI um met hyI at ¢

710 ol i alaghay, ok elocrin e ey Ghat GEbIsbat S 17e, A-

alyowengd,of - ><f 0ing) UaAfmDPChem aSst. 925 (2003, 1 yo@d:&m)af.t er
formng salts and/or hydrates and/or sol vates of the
obt ai ned net hoxy derivatives of formula (D), or




(iii) reacting the chloro or brono derivatives of
formula (D), wherein Zis chloro or brono; X Y, n,

w@R200aM0606B2 are as descri bed above for formnul a PCI/1B2006/054388
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wi th sodium acetate in acetic acid to obtain conmpounds
of formula (D), wherein Z is hydroxy, X Y, n, Rl and
R2 are as descri bed above for fornmula (D), and
optionally thereafter formng,salts and/or hydrates
and/ or solvates of the obtained hydroxy derivatives of
formula (D), or (iv) reacting the chloro or brono
derlvatlves formula (D), wherein Z is chloro or

bro R, Y F‘n, Rl ang sRR2.are¢/ a Odeschi bed above for

' Rt 1 irliber ONRL hamesul { oni c_anhydri de
in a 60l vept axng t hem—wHta ammni ang QA6 and

di al kyl am 0 obtain conmpounds o mula (D),
wherein Z | Espectivel ly am no or gal kyl ami no or
di al kyl am no, , n, RL and R2 are & i bed

above for fordula (D), and optionally
formng salts and/or hydrates and/ or soplivaires, of the
obt ai ned net hoxy derivatives of formul 2(Ele§Mezw|§fére| n
Z is respectivelly anino or nonoal kyl a Sh@"o F'(g"c’gc&céa i
di al kyl am no; or (v) reacting the chlo Q 5 el ?
derivatives of fornula (Di), wherei Rz isﬁpT@qu &de@neQhd/or H,0
bromo; X, Y, n, RlL and R2 are de crlb d above for
formula (Di)) with sodi um azi M d yater to
obt ai n conpounds of formula (D), ein Zis azi do
X, Y, n, RL and R2 are as descri beq aboye "a
(Di), then reacting the obtained azildo déri vafi ves
w t h sodi um borohydride in a sol ventgst 0 obt ai By
conmpounds of fornula (D), wherein Z is amno, X Y,
n, RL and R2 are as descri bed above for formula (D),

andt. @ny. imnalReyndrides eaf SeBod4y, M. MUInkR| T&raaBE/0Ar58 (2002), 1223-

TP, BaTaen s oS ood A e T AR e 460

(lg) (1g) a. POA3, POBr3, PA5, 50-150 OC neat or

l@ﬁ%maﬁvﬁ?&% 8p9@jr%w18@q§%%@qure 3 gldgn Ubthg scheme

Nbidloat Th® bemparmddioaBkydttarms TVeamrob%d BOsbntibAKMg a se@bethd of

| BRefi B VB PR iR € ferhaliz SBRBasie or aoidie
Coomutionds mﬁntlﬁmmIHWVéDthe\MwmplonmE i Stucue oté baremeither

SRR S BIOAL 75 AR a o

36prsb08kjlle@2ndihe arheTneeandnt i av@smpaund off Shwctuvg t1F with e.g.

t. .
e L A e LR R,
t enpyiditeafiordstthe cgmp@tmtaroé Stregiulet 18. Polatedised &teck-tpawospling
t t
mh&gﬂ&ré gfn é‘ggmg%&@fgtéggﬂb@é ! !rz §/l§th a[‘ ﬁgt%)ﬁ& ol Bﬂu&h(égwg gives the
C BPIRROBY NG FIeYPOTE off SAFYtRe RO ((bik @goGorBams@m;b S. Cacchi, G.
t ,gd f
PR B E0TRORIE0 RO bepd i R BcHPlen coons
ofrplige, thﬁealcmhelcfé@mhoealtsy P'FBQF”tr‘r%ﬂt? C&Salwh(ephlar fePEsENts aphydroxy

19Rfp madlieqlind e Fé? fotddibA BRAUBAI BHFL FF&kedt | th d
bét vvgen 80q1|00 0 %Bertature Conpounds wth |4ta$nc%rgpoun

f QhStHEHr R0 F‘?ﬁﬂfn‘iﬁ?% bepuithelagialiraisdrie dhe iogsieec Retilsgiggosed in
PEga&ER 1fﬂ'ﬁ§§e 8P aHNSadio dgfyotro”ﬂhbé’e olilhed M?%S'Hr‘epérétfon of

chloro or brono, was reacte sodi um azi d

pFOIARYNSG of SirHelse? AL iBbeee 1o VYRR H&“%S'W‘B'Frﬂxp@ge”a“o”
(Di), wherein Zis an




azide group, that is reduced to the correspondi ng
am no derivatives wth an appropriate borohydride e.qg.

wWowRaoh/oemaé um bor ohydri de in nmethanol or et hanoPCEIB2006/054388
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alternative nethod - for the preparati on of conmpound
wherein Z is amno or nonoal kyl, or dialkyl

substituted amno of forrmula (l1h) - was that the
correspondi ng Ahal ogen derivagives of conpounds of
formula (1h) was treated with amoni a, nono or

disoiahi the'bdraed d@lvﬁf v&ér@ﬁﬂdﬁd@%ﬂﬁﬂﬂﬂhﬁ@ elys KN/%(LWE a catalytlc
nmet hod of Gawl e etrahedron Lett.

43M9HRl Of 76894 3 d”iﬁ? el?fPSEP\VICGSOf( Pyl srRholimN- %je (NMO)
2Qhéreupd2 e reﬁb@v@ﬁ@rﬁ@ﬁﬁlroEtHéa&nQWcral&ﬁhoDhﬁa lfdﬂlof/ve(\Mt e.g. N. J.

; Tatirsh Salatien doedis0 B Tpe P 5 IR dY. Siouoe

f @hewl. Toqih. )2oohef @om 281). SThek duxapugiimieactivy ey also be carrled
pre d by th Enown tho%gdescr bed b% I\Ieuma
K° ? y”e rz? erf 3% 3”98 'raofco'r‘ Pﬁuleag
(a)lagmaer@l id] I\Zale&kahu 0. Ghe:bremmma)s e72BEVEY AMML Peng, Y.-X.

LTI | LR, o

t peemytacestrerdyingive mayrtberobe bwaMMmaméqoéndamonm bae-step
( e oride in a suitable
5%3)\7%’?1‘?8&'%9009%5%”\%”959@%3@%@ 0- 150 0C

tenper ature applied the sinplified nethod of Hochberg

R. ;(J. Med. Chem 5 45, 2002, 5397) resglting the

4-th uor .cooands of formula (D) . Al \

met hods kno e synthetic R
The p ts can rified by cryg
colu flash cr raphy. Biolo

. ¢l ng
testes _were perfor med according to nodi ]l ed et 97d of

LavreySéh°et al . (KB*'Pharm, 2003, 63, [1082). Based
nd rat nd uRl

on the hi gla) honol ogy between the human

di spl acenent curves by nonlinear regression anabysis
and were cofV®ffed by equation nethod of Cheng and
Prusof f (Bi ochem Pharnmacol., 1973, 22, 3099) to Ki
val ues. Md uR5 receptor binding tests Md uR5 receptor
bi ndi ng was determ ned according to Gasparini et.al.
(Bioorg. Med. Chem Lett. 2000, 12:407-409) wth
ions. Rat cerebro-cortical nenbrane

PITER 3bIRwiR)) eX@EpIES Aflistrfe ABE 8RVENDEN 1DE dBi i Gl limit the scope
characteristics of reference conpounds and novel
CH}ﬁS?Hjnds to the rat nd uR5. The A18 cell Iline
expressi ng hm3d uR5a (purchased from Euroscreen) was
u t o determ ne bindi characteristics of
R AP LR RRoR 8 Ao 4 RIS Bt B H AR (300
rM—Hz@ldrg?OmeBWSNMNE)EE\/dr%nanOMZChGMI shité are given in ppm
no ecifjc bin term ne resen

TEERE P b s AS L BEghBRIP el hc PoREl e PRy TP p -
Cpbihtuplesfhek =Itaikely @eptat he’p!ﬂatuRS: anudtipret, Br uRbroad e pplidigconstants
Functi onal potency at native rat nd uR5 and nd uRl
receptors was estinmated using prinmary neocortical cell
cultures derived from17 day old Charles River rat
enbryos and primary cerebellar cell cultures derived
from4-day old Wstar rats, respectively (for the
details on the preparation of neural cell cultures see
Johnson, M1.; Bunge, R P. (1992):



Primary cell cultures of peripheral and central
neurons and glia. In: Protocols for Neural Cell

wamorwsw26 eds: Fedoroff, S.; Richardson A, TheCHIB2AMHS54388
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Press Inc., 51-77). After isolation the cells were

pl ated onto standard 96-well mcroplates and the
cultures were maintained in an atnosphere of 95%
air-5%C2 at 37 0C. The neocgrtical and cerebellar
cultures were used for the cal cium nmeasurenents after

Safe given dr Mz aysLa-MY (Hifrfgan’ ﬁﬁrrar%étbl Weth WP ©80d Binary Pump and
cul turesfor reconbi nant hunman recept,ors

CHARL se0lWaRs A& OBVARY Cotly R §t la'l‘fil yl 2«9xﬁ‘r e%@lj'ﬁ@f 5-95%
I aeSAR AR wﬁemnmmeMRQﬁOA()Qﬁ@uH@aHﬁ%cmp l—fFoG/h a%er‘?lL/fnﬁrﬁ)mtR is

Eur oscreen) receptors were cultured in

TBUPG e SREPhTHG [O05RSSs 129} Mt SIER o R0 Fepakioi B melting
S @biat.i OBmpdHisNBreburiféd By Fréharativel HPEQC{cBndlﬁo@l'f”ﬂrot stated

puromycin. Cells were ket at 37 0Cin a humdifi

| REEBHES oW -8 AGE Bep & 18fMBob e, AUk 10- %'r:r(dali@é?’ét”'e in

p%?élgz%ﬁtalrmge@ 5t°J/orW$or?n|d’V§§H orC@J M@L@e(wb&h&lc%aéo 1OO pump.
| /well on stan ard 96-we n cropl a

I

ré@@ﬁ'ﬁ HN '%%%l €§?Pt9h GRAEMT Nt &) MHY- 'a%hﬂ’lgﬁ@q 5l§ /091 grad'e”t
dagycyisthamns irPRaleh® 198% méa¥nolf.he cal ci um nmeasur errent S
were carried out 16-24 hours after the addition of the
i nduci ng agent. Fluorinetric neasurenent ofcytosolic
calbgleum.@wl(ggm.gécahér@m) -‘Measurenents of cytosolic
cal cium concentration ([Ca2+Ji ) were carried out on
pfPmary neocor tT¥4PYand cerebellar cul tures, and on
Chtm nA uR5a cel dimospraddéy expressi ng human nGd uR5a
r ptors. Cells were .n standard 96-wel |
%gﬁbpl at es anobO:Yg’leosr‘el’ﬁ.\é:’rf| gamgbsurerrent were | oaded
wBuh a fl uorescanyl Ca2+-sensitive dye, fluo-4/AM (2
n‘l\% t he neuraliﬂ%ltures were |l oaded in their growth

1ium CHO nd W%ells were | oaded in assay buffer
(T4 nmM Nadl SCorldmm(&hrprrﬁtorgMdlvlgCl 2, 2 mMCad 2, 10 nM
H PES, 20 rrl\/l D%Yl(rsio 2 mM pr obeneC| d, pH=7. 4)
suppl enment ed wi mM Na- pyruvate and 30 ng/m
glDRtAmat e- pyr uvhBeliazabinga¥idGsmect erase of

dd uR5a cel nts were al so present
dagﬁng t he couréjsgy C?@%ﬁCgrtﬂj&aﬂﬁ?grreasur enents). Loadi ng
w&EMone by i ncdigderomgtitehe cells with 100 ml/wel |l dye
S j on at 37 j - i ncubator in an
a{ﬂrlr%As here of g&%ylggwﬂh %’?%40 120 min. To stop
d@épll_tlgadl ng cel cui'eowemé afydaeite thiiniges baseh ethglsdipoprapylamine

washi ng, angentrations of the test

ounds (dil ut egth?ﬁérg%say buffer froma DVSO or a
Pyl f or mami d@ethpgFoxdeock sol ution, final DVSQ DVF
C@Acentratl on Wapy etk or buffer were added to each
mell dependi ng on the experinental setup. In the case
offBfeocorti cal @1@‘9%%@/'4‘%'@0@@%&'\'b‘%lf‘?'é‘ra”%ﬂdﬁ@'de
ceptai ned TTX (&p MM to suppress spontaneous
oscil I ations of [Ca2+] i, in the case of cerebellar
clll tures proben®4 @ was substituted with
S'H-IF’fLCnpyr azone Kigh p&rfdiancefiduRs cHrevaatdaiapayp at 37 0C

10-20 m n. baseline and agoni st-evoked changes of
[%6\(2+]| wer e nerélgul’%(iﬁl'“gb?%‘ﬁltlo’gﬁ/ colum with a plate

reaey fluori mekedrofyfl exStation 11, Ml ecul ar
Exci t at d detecti
Dﬁsr'ﬁgd out ?Iro%“icl%g‘r%ﬁ?t?%%roﬁf P%g‘sﬁp?ﬁ%é’m%% vvhol e

nmeasur enent process was perforned at 37 C and was
controlled by custom software. |nhibitory potency of
the test conpounds was assessed by neasuring the
reduction in the agonist-evoked [Ca2+ j -elevation in
the presence of different concentrationsof the
conmpounds. DHPG was used as agonist for all three
cultures, the concentration was 20 and 100 mM for
neocortlcal and cerebellar cultures respectively. In

o Y ~ 1N o~ N - s ~1 IS~



I nhi bitory potency of a conpound at a single
concentration point was expressed as percent

w0 pdo7losteeon of the control agoni st response. SPQnB2ded/054388
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concentration-inhibition curves were fitted to the
data (derived fromat |east three independent
experinments) and | C50-val ues were determ ned as the
concentration that produces Balf of the maxinal
i nhibition caused by the conpound. Raw fl uorescence
daba were anal yzQdmustégosPhiidéx Pro (Ml ecul ar
Devi ces), curve fitting was done with GraphPad Prism
RM& ts” Conpoun@St¥¥ fornula (1) of the present
I penti on showeginatdid)nity for both rat and human

and nd uR5 receptors. an roved to be
THIRLE onal ant SoGH SuetsHs TR REE B oo ¢ ed
f amedi onal 1 espomsaesyl elorsridieetNeykigst | mul ation of 3@ uR5
r tors. Tablﬁhb eL Thiq&ﬁene Derivatives Field of
t R nventi on THECPPEEENTCi908ntion rel ates to S
1PWcEDGL receptagetagoni sts of Formula (1) and their
u active ingredients in the preparation of
pa§Wﬂ§ceutical %%ﬁggkﬁg?@hs. The invention al so
c®hcer ns rel at egheaglpect s i ncl udi ng processes for the
preparati on of ounds, pharnmaceutica
08? ositions cd%? %%ﬁ%g a compound of the Formula (1),
apd SOdi r use amargtoipaesdoniogmicdovi ng vascul ar function
and as i nmunono | nts, either alone or in
cghbination mﬁt%gkﬁéépggﬁggve conpounds or therapies.
Astitur t her aspecsatwdteghe i nvention relates to novel

cgﬁpounds of FQ%ﬁHlﬁﬁnéHh%o%g%é|||) t hat serve as
pP p 0

i nternmedi ates t epare co unds of Fornula (1)
BaBkyYr ound of tHé€ H-benzotriageleThe)-hd@ahtatrametiylusgnitrem i s
designed to defgggmbnﬁmgggy agai nst foreign mcro
organi sms and substances that cause infection or
di'§ease. Conpl exflyaguip@aes sulieBihani sns ensure that the
| FENe responseyihsorbalcg€h68 agai nst the intrudi ng
substance or organi sm and not agai nst the host. In
sOhE cases, thel§BEaAREHWEN mechani sns are unregul at ed

angcaut oi mune heSpRNSRDNERSyrAel op. A consequence of
the uncontrolled inflammatory response i s severe

oryREN cel I, tiEaGRYEHYC¥#HEC danmge. Wth current

t geat ment, the pahokien tiffgune systemis usual ly
suppressed and the body s ability to react to
infections is also severely conprom sed. Typical drugs
i schftbld &£l ass i ncl ude azat hi opri ne, chl oranbucil,

cycl ophospham de, cycl osporin, or nethotrexate
Corticosteroi ds which red i nfl ammati on and suppress

the i nmune response, may e side effects when used
inlong termtreatnent. Ng eroi dal anti-infammatory
drugs (NSAI Ds) can reduce pay—aabDH nfl ammati on,

der abl e side effects.

however, they exhibit consi

orb o S Lin REEERANT AR P 0. 2B B Hf b mo

i amauspaTetul EtHAAG (6 ap edYi R in WiAtih adtiedt diprsaspesisiog is stirred at

[ r a | I edy ' ff :
TR £ MAERBY ) B ohe e i MERRL g BegEleht e fvete i
ureehily evapdated ftd givest, 6imelhgeggehexbnonen&0f §)edsda oblourless oil
organ transpl antati on the host inmune response nust be
suppressed to prevent organ rejection. O gan

transpl ant recipients can experience sone rejection

even when they are taking inmunosuppressive drugs.

Rej ection occurs nost frequently in the first few

weeks after transplantation, but rejection episodes

can al so happen nonths or even years after

transpl antati on. Conbi nations of up to




three or four nedications are commonly used to give
maxi mum pr ot ecti on against rejection while m nim zing

war@a/oefebect s. Current standard drugs used to PCEHE2006/E54388
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rejection of transplanted organs interfere with
di screte intracellular pathways in the activation of
T-type or B-type white blood cells. Exanples of such
drugs are cyclosporin, daclizgmab, basiliximab,
everol i mus, or FK506, which interfere with cytokine

I nRASRoWH cr%btaﬂééé Mg NW%@CQPS@@ PU 1 @ulHan) d&e (1, J = 6.4
whi ch inhibit nucleotide synthesis;

15zg¢ioky I9de-qirll i n, an i nhi bitor of Ieukocyte
differentiation. The beneficial effects of broad
I mmunosuppressive therapies relate to their effect

hOWES 8P (Cq ¢RI GRIMaNQIiks ed-RUbRIA 24D B 43% MRl \#0%e FolvFaga tert-

dbugﬁomodwsqmb mLmleﬁﬁmrrﬁét@ (i BOTHHLE 18 $AredT) & éi’cﬁﬁl?re\a@ed The
agﬁﬁnst i nfecti on and %nanm es. Further

d%r'd '%“ﬁ%ﬁbéﬁﬁp?%é@“ \Pé & ég’%"%‘P@ 0 ﬁ”eﬁ”\?g"@bcmf’hexanone
g BBages|) aNGthgRIImaRUSe i) mcmFemtrﬂLplé@aaediava@epenod

E h@g%&fo@%éﬂéﬁﬁé‘* PG AT S RO e 20 min. The

agmmlgstsaspﬁaheuoh hepdarpd ohteiantoseuy] Gtlicaeicieptudon 80D mL) and brine

el ARt el es MR IXthe B LR GaRE0 e pragtaseg wih

t e Nub &laOvf and bidnd, akiet @venidaiSd,i dndrevaporgted- toadnghess to give

o e ER s B oA BT (G Sbro E FelGRag s o -

/ oBal ginpivbdy-CesCll —al9teitul t of S 1P1/ EDGL agoni sm

possi bly in conbination with the observed i nprovenent

of endothelial cell layer function associated wwth S
1|§)].7|_EBG§O|LGIOUIQf’s’Dt5 aimethyhR-eso-syaddhexanguakalichyse {2l g.t 881 mmol)

|1 ed i e
Vascu .%Fb? 3(%% rrllL ?}a{&@ c@ﬁm% gid/ hg@?gﬁncﬁﬂ‘é rtaé))dl'grg&{dg(\j After
i mtreng |fcufr8 -¢ ann, bee tetlowed byl 24\ aqua@Hl (mO(tmtdbnmaidednTlv@ piganic
Pﬁ&%%%ﬁéﬂd&% dnﬁhh@hﬁ T cﬁe tdn\’s@%o‘?? w.th%hlo form, The
vi de a"new i nmunos reSS|veat era educe
plc@rpablﬁgd toyodni extrﬁOéa:arQawgswq:bwﬂb ovederr @mﬂ ﬂﬁe@toaﬁdblﬂzﬁo4 The
[
o B R B R . 4 o B SRanone
wilkho)raschulerewn @ sldesS: &f = DOFdMiINi onal i nunosuppr essant
therapies, to provide on the one hand effective
I mmunosuppressive activity, while on the other hand
r 808 iErRAelF80 Gty £h ad%g@%?%ﬂt@@ QkisPHUR Ghér 84 gurol) in

otetr@han@ao Ghl) mﬁw&aﬁt@a@é&%&wahwé&& 50 e ) eba&dedatrheResulting
of i nproved endoth al [l la functlon associ at ed

WiSPIHUGS i gsitieptsuer aoqer%tolf 69 rEiPdQlad%QéUté?ﬂoqfta ghgpmethylene-4,4-

bemedthfi-2y@bhaxaAdRIRdsy, tz@owﬁélﬁmemla%m @L). fTuB GhikF becomes
The nuclﬁﬁngﬂe se uence nd t

m no aci d, seq
£ 1T HeO Kb rrH Ao A PSR psshlAne 8 eBTA TR % SR GG Hoq WePrepared
aeblumﬂofwoamnu.bIettr‘a’med(zbo &) @ addel & thE.readind n%taneaghe mixture

ol G LG BBPEiGT ™ oLad ashan IR L smaddeo. The

Seplugdrber rell Q. fol 3eh, pthére[émyecaadrteﬁff n@&ncy'héfTHFhEnd ethanol are

ORISR LBl o SRR B i

ciheptahaEAMRy1 |(3x2pD o0yt Ese aq ﬁHaee isadcidifigcely addihg citric acid (30 g)

O o LT g VA e

(I) Formula (1) wherein Rl represents nethyl,
trifluoromethyl, or ethyl; R2 represents hydrogen,
G -4-al kyl, nethoxy, or hal ogen; R3 represents
hydrogen, C - .4-alkyl, C - .4-al koxy, or hal ogen;



R4 represents hydrogen, d -4-alkyl, or halogen; R5
represents hydrogen; R6 represents hydrogen or

wWhparos0626 i n case R6 represents hydroxy, R5 caPCT/IB2006/054388
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addi tion represent hydroxy; n represents 0 ; m
represents 0 or 1; and in case mrepresents 1, n can
in addition represent 1; and salts as well as sol vent
conpl exes of such conpounds. ,Jhe general terns used
her ei nbef ore and hereinafter preferably have, within

t Bigandl S&hes e wa&ﬂi@j fhedd Ib@iteaN b IeaHOOL 8§Stion, drled over
otherwi se indicated: Wiere the plural formis use ed fo

cOfpednad e\éaépf%ed PR ReHEN% ¢%5|br%ﬁb§|¢%sawgd in acetonttrile at
diesengng c%ﬁ*alltsb@ at Isk@ Tﬁeh b siaf ardtRNEREY, twasieaithl &Rtaitrile

si ngl e. conpound t li ke, Any reference )
- and st BT VB sisedtmpingdd 6 s v e Bt biorRa e carboxylc
(o @Gh19) & aissighty @eytpm@lesthsasR =20 @6 ring [+ BCHEN]" =

" 2oL h CENRg, BT ERable T D 0SY 517 BT <P 2otps2rd. 150

a@ﬂJawmjHﬁeaﬂoégema@pnoners and di astereomers such as
di astereoneric racemates, as well as salts (especially
pharmaceutical ly acceptable salts) and sol vent
coeptferde® (i ncl udi ng hydrates) of such conpounds, and
mor phol ogi cal forms, as appropriate and expedient. The
term Cl-4-al kyl, al one Q conmbi nation with other
groups, means saturated, ched or preferably

strai ght chain groups wt e to four carbon atons,
preferably one to three ca boy goors. Exanpl es of
Ci-4-al kyl groups are ny$, ethyl, n-propyl,

/' S0-pr _butyl, /so-butyl, sec-butyl, and
fiwfao%%dd $he term G . 4-al koxy means an R-O group,
V\MezfeTSPER as s@lu@'rr 4efal &Kgldjmeﬁhyﬂfﬁ,B,GQeW-mzofc]thioghene—1 -
al kox are nmethoxy. ethoxy, pro
BRSSP RONdT doert Hedhg Wi uar eoB B B mL. 15

bll\bmmamtanemdrme rpnxmfrersadmhyd falt Lix8°0 fm15:lmimbejore8a&eth§|ioa'rde (17.1

bl vy, th t | ] bl
e E0mpoth i SoRERTRERE plifnoda PERFERf G S ol . The
gInmaxips |erwarand¢_d dalrts diiated mgth beegerc (400 ralc dCIdIflpd wuthOP/eaq citric
O%%%Bmﬂgn Qﬁty E)E]tga]c?éd th%%s‘[ﬁne%%fhbé&' 'Fnegffo%b?ne%rorﬁ%ﬂié 8)2&?":{0’[3 are
asic radrcal’, for ex anple am no, a secondary
aniied greouplghon aod r@wagoratmpfmejereMQ)rsoad pigr isdsdended in
rﬂ?.ht%ﬁ /dlie Vefthrﬂllngdd?mogghéd Bﬂdé% 0. \%r3§)33tmleﬁ1é/l4567

nor g n|c ac h'several  basi% “grou
pﬁ@@émromnoo[cmothgi soiriebxiihoadid 0 1s@)l assa hﬁge bewder; LC-MS:
nd ) C PP

g@)‘fﬁ rﬁfub +U1& Szé%%‘#énrglr\ﬁ\ﬁ#{ﬁbdpgls@i §12§§‘?§‘bﬁ%yz 2.87 (t, J =
rT§t7aH-Iz @H),aﬁm@fa GH, §a4&($ J %G&H-lzathIOk%I (s, 61'é)t al or
al kaline earth netal salts, for exanple sodium
pot assi um nagnesi um or calciumsalts, or amobni um
53) bieol muteamﬂingafrmm %&ﬂim@hui exalehtxanane nes, such as

'T% Ql@Wcﬂ‘?ﬁH gx% ﬁ %érbﬁﬁ nﬁ(lnﬂﬁérgpmp%o mmoI in
2- hy y e erocyc i c baseés
e%émee(%\mlét P (651 rpbp@ﬁ ﬁ@c@rls@d@d Thei m@tuw!%tp@ﬂaaz rt for 5
i 'Prﬁn b&fbrd é*é(ﬁ&tlo?ifof%ﬂ &ﬁmﬁ’fy?c%%k@r‘o%e %%OW%J‘)"’W'E‘AQ(e mL)
both aci dic and basic groups can orm Internal salt
Féradded. Pher pixsae isoteatesp £6 e whete puigpoue sracten stags. \A/é16IWh'te
agy hreytNEp&RTR @fns%ﬁﬁ%‘ﬁ%ﬁbédﬁeﬁﬂ@aru?@ cilbHr §M&onas poured

interfmediates, it is ossi ble to use
pﬁﬁ‘ion'ﬁ%/éfétei" @gpp%,extracted with A The ag. phase is acidified to pH 4-5 and




unacceptabl e salts, e.g. the picrates. Only
phar maceutical |l y acceptabl e, non-toxicsalts may be

wais@d/obmes t her apeuti ¢ pur poses, however, and tPOBEE2006/054388
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salts are therefore preferred. The expression
pharmaceutically acceptable salts enconpasses either
salts with inorganic acids or organic acids |ike
hydrochl oric acid, hydrobroms,g acid, hydroiodic acid,
sul furic acid, sulfam c acid, phosphoric acid, nitric

a@kt@actéﬂ"%ﬁ@@%&ﬁswmllid\ Thd rc@Mﬁm@G'cﬂrgarﬁd: téxtrﬁct@%r@ drled over
formic acid, acetic acid, oxal ic acid, maleic

| Nee$Qs A0dqther splventi (5 sIPveds (dRPYo 4gi@ve RS S-cimetny'-

a@y@loherxaﬁc%l (Izcooagsla@ a ;céuewam tH nmm (COGH) n@msqp iyds 7.0 Hz, 2H),
stearic acid t ic acid

n@ﬂﬁa(ﬁe%i)l 23Rl % 15'é| 1o|48 Gt%aﬁ&s'm f26\%|%98a(§| gH)-
et hanedi sul foni c acid, p-toluenesul fonic acid,
salic¥llc aci d, é?UCCInIC acid trlfluoroacetlc aci

aRUAL RE 13 Sl oA & 22CceY kb A-dBRME-WYEONEXANALE b+ %% mmol) in

Obmordrorﬁa@e rflll)els @r@ﬁﬂ@aum dk&lyF@rﬂmdea(?(M)g,lss @mhféll)CTh@ mlxture
nat ur e, I nor

a0 o g DR e g REier el Ao ek éfawetér. TAE bidanic
hpdém(isd@pamﬁémlwmwdrtﬁ@ad%qam&ktdm ddllten drarbriveheried over

ex har utjcally acceptahl e

- SRS o BPRERER drisslior 68T wBe carl Fel Siptpuidene) 4.4
ddingshyl-cheibhekandtiea3m ¢, don®Bitihg rédde-isdthtr)-adla Brohmeoil, LC-MS: tg
co (%unds of the Forrmula (1), (1l) or (III) may

cdntal Mone or nore asynmetric carbon atoms and can be
prepared in formof pure isonmers (preferred) or

mXEHLERnRle bPRIBES (RUAN o3 418 X1 VAGROh SARLIBTBESY in THF

I'ke racenat es, m X

of 1 ceméan tmeycantsacaticl acid aﬁ*wbesjme(ﬁs)meﬁ 7am rr@i)aisltosnedcbya $<1tut|on

8B B P R DN SR ARG L 714

s@)Ma@l) ig.adggd.cidieunenulting @QMtO@gS alyingd atdii°q fbragemin. The mixture is

ChQER WAL RI\%P{P&I’I%EBE%: ted Witk ERETHE 'er%\ Fceexltrh&% Grled over NaxSOu,
or (4

chromat o crystal ation

p&rancEaie ranémbafeﬁdr@hﬁCo@n ﬁlh@ geleduning dﬁthrf@péﬁr@éolvgne and then
L Ropaherg desi valkyes aeeendh wwqwﬁmnzb@mo hene-2-

wher el n F? sents an et group par

eﬁﬁr@GKWérﬂC'doﬁt yligster h¥&i9) @@ br@watoé§omt@|ntr|s| tb@lﬁ@m@lsomer 3 9,5
d@irhMAJIAES, 7@8[?é?{ygid3&erﬁz@[bﬁﬁ‘@Sﬁéﬂé@&arb%xy’hc Whgd ebifyiRster. An
represents a net (gr oup % parti cul ar enbodi nment
ofANEMECY SIBRIE] 'érPUr”éP tbésor?l% K i—%ﬁﬁeﬂﬁ‘@ gete Jacdrivestnyl-4,5,6,7-

¢ RhPdrBDeheof @Meﬁs@tcdraoxynd/mg kY B&tef 8P el gsoil; LC-
trifl uoronethy roup Anot er Eartlcu ar enbodi nent

oM3:He .hq/%mmd 41r1le|=aFt58599s o IR $HBRE) et 29 d8i d&s? 0 Hz, 2H),
a@%f%@ah%z’iﬁm o) @f aithe cgbosiymeBb g i) é@H'zVéH) [ 34t
V\,herel n Eresents a met hoxy group, and R3

réﬂr%@én’i"’ h9§ éy&h)- vi) Another particul ar enbodl msnt

of the invention relates to thiophene der| vat [ ves
according to an%éone of the _enbodi nents i)

V)
wREF AFOREOR gt SERTEthiiAIP Sgeietralysie- F@nz@mthmhene -D-carboxylic
r @Eiﬂeéimtesﬂlzr 1élo@j Hylg m\oﬁou))m/élﬂmnbra‘ﬁopaﬁu a4l 2N LiOH (50 mL) is

I nvent i on to thi
ORTeh o cetint TR PSS ORI PO FERRO e removed
and d?éota\ﬁa@besmt rema"mrﬁd'lyd)lu@:frOBpextr‘atbﬂeU)on%QOﬁlhﬁﬁeptane acidified
nven

particul ar on,r es_to

PRl sitn oo by 844 988 eatFdnisg TR ABbdr el Gryexvacts are
mhereln R3 and R4 represent an ethyl group. ix) A
particularly preferred enbodi nent of the invention
relates to thiophene derivatives according to

enbodi nent vi), wherein R3 represents a nethyl group

and R4 represents an ethyl group. x) Another

particul ar enbodi ment of the invention relates to
t hi ophene derivatives according to any one of the
enbodlnents 1) to |v) mhereln R2 ‘represents hydr ogen,

e o e o



Xi) Anot her particul ar enbodi nent of the invention
relates to thiophene derivatives according to any one

wo@Rooweoseérbodi ments i) to iv), wherein R2 reprRPCEIM2906/054388
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hydrogen, R3 represents a nethyl group, and R4
represents a chlorine atom xii) Another particul ar
enbodi nent of the invention relates to thiophene
derivatives according to any.gne of the enbodinents i)
to xi) , wherein R5 and R6 represent hydrogen. xiii)

AgeinbRkd, R#reblo«;érl laégsso4pfr|@fr&;r 0sbRaRe dhaenkd @i‘glwg 5,5-trimethyl-
|nvent|on rel at to hene derivatij ves accord

t & %erbdeiraRueie- %”?9[bltmﬁ@}e€9r? PAPRYIeAeitk §1-0 UndS A baide sold
tr ﬁ@rﬁtémﬁh@tt{ie legldhéb}r%ef\lﬁt Bﬂtfr?qélﬁylw 536, Waétrﬁﬁbﬁﬁbé?ﬁﬁﬂo]tﬁlﬁphene—z
e inventjon.rela 0 0 rivatives
aE@@PHY"ﬁ@CPoEQﬁE%dﬁ* Mo R; Q\}h gﬁéqﬁ n represents 1
and mrepresents 1. xv) Another particul ar enbodi nent
of t{}eldi vention relates to thiophene derivatives
to any one of the enbodinents i) to xi),

and R5 and R6 represent
JI ar enbodi nent of the

wherein mrepresents 1,
hydr oxy. xvi) Another part
invention relates to thio e derivatives according

to enbodi nent xv), wherein C?Cﬁ nts 0 . xvii)

Anot her particul ar enbadi nE % i nvention rel ates

to thi ophene derivatives™~according to any one of the
embadedired solutont (978<°C) of Bitedieiethy RD smepreaaeydr@bbmcqmemhene-

R ERame v en iy Pt 68 bl i huRBRENT e m 15

dM bMaﬂngmSpeatzmer BJ;I auglet OTEThddirgBN ktirrgd atwWrer@ifan 1B1Imin before

@{YE%IE Birée L{J %{/ El)h% a’dgfgg tﬂ%l rﬁ%tkogwétgg%*s Stll’l’eg at -78°C

leerzB_F la!Wgrtler/thhlaaqﬂ ries éning) 0)loveettbyr! 0% pestictagidlsolutior Js added
ggg& fd GrinkdPe OB RENE S VR RIS 1B G RMLHeA% b Shik Bkt afe! Washed
3wWjth bfiBe,(Bied tolg N&,S&dzndm\/h;WratédSTI& rentagtimgasolidri®simpanded in
[ %éétgh ﬁﬁ)v{lﬁéq[n{ l‘)él d}%o%c”@r 8&?@& to rt Jlltered and dried to give 3-ethyl-

ropionic
35{54dl[r@tf(y54 5£d1 mlahxdro @%ZQ[@IW@M}ﬂ feprbodyle, &7 (@46t mahas a

ydp [ h

ylggé?%lp S?jo&p;/'b]q\lagetreg*t_hy?1 g M TCHshCNAyIZ}SOpr opi oni ¢
aci d;

3skaf6idny! - 6- met hyl - 4-[ 3- oxo-3-(3,5,5-trinethyl-4,5,6,
7- tetrahydr obenzo[ c]thiophen-1

-yl)-propyl]-phenyl }-propilonic acid; and
3-{2-ethyl-4-[3-(3-ethyl- |rrethyl-4,5,6,7-tetrahyd
ro- benzo[ c] t hi ophen-1 -
yl ) - 3- oxo- propyl ] - 6- net hyl - ph

Q14 - propi oni ¢ aci d. xx)
A further specific thiophepe~gonmpaund according to
Formula (I) is 3-{2,6-

leﬁEt fy | SUsPerBiasx 0 08- (33.5; ety rfed Ay Heualy de)-erzeicitainglerne-1-
IQ@B%;% cd {4' RP efg 3g ¥hnhol H@@WK] eﬁHBPgé»do}mE)’ ‘r?gﬁthﬁlﬁhlﬁm (23

her’ asp ec e I nvention

t GWLndv@I'V' tsﬁiub‘ﬁfhéhégtb’f eﬁ@f)ﬁﬁl gowly 13ddp@ raiit- al el Yeaction mixture
WRBEShE ddar, )'%Zlow%%d sfﬁhtly%rm 6°0), A RiREEr0RF5 ARl bEBR it is

for Formula (1) above, and R7 represents hydrogen,
mereRAned gyiKy pva e5r 1B o9\ Aver #ngergipted. washed P”%s more with

S Wa\/ee Ndiri €206k RGO, 0dndSeiaBo G/ THE Q\ﬁjdexﬁ?bdjl)ct Yﬁbu@@@tdvemc on

pect of the invention relates to nove hi ophene
FolGRIO8 BN heptepeAct &ite o, 145, Sﬁgm%m 6£rt@t%%vdr°-
defined for Formula (1) above, and R7 represents
hydrogen, nmethyl, ethyl, or tert-butyl ; and salts as
wel | as sol vent conpl exes of such conpounds. The
conmpounds of Fornula (1) and their pharmaceutically
acceptabl e salts can be




used as nedi canents, e.g. in the form of
phar maceuti cal conpositions for enteral, parental or

wo opioels2@dni ni strati on. They can be adm ni st eP€IB20a1054388
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exanpl e, perorally, e g in the formof tablets, coated
tabl ets, dragees, hard and soft gel ati ne capsul es,

sol utions, emnul sions or suspensions, rectally, e.g. in
the formof suppositories, papenterally, e g in the
formof injection solutions or infusion solutions, or

t Q@hﬁifé% h¥ophEn-g- yll)rbtﬁih%né Qr_ﬁ m) @j a@l aﬂ;ﬁ:ﬂ@%lﬁ)w @ryﬁamﬁe &lid; LC-MS:
oils product i E ar maceu

céﬂmésqetm'ﬁnw*déna?@@f 'éé\t'\@% %C'a é&rﬁﬂe@ ul/\h|7c0nH?m3H Bé3 (s
f aph |81 (st oHpRYeRSIAAN1 SKid I ed d Azt &bt ( sl for
exghple xhrkﬁta goéﬁgEd tor, Pharné%gutlcal 5

Pref ornul ati on and Fornulatlon, | HS Heal th G oup,
Eeghfs@asd, CO USA, 2001 ; Rem ngton, The Sci ence and
Practice of Pharmacy, 20th Edition, Philadel phia
Col | ege of Pharmacy and \ ence) by bringing the
descri bed conpounds of For (I') or their
pharmaceutical ly accept abl lts,0optionally in
combi nation with other ther al l'y val uabl e
substances, into a gal em stratlon form
tﬁgether Mﬁth su itable, non-t

r rfac BTl Py HERWp?- 5@@6@&4 A5 3w rafder%b%pkcﬂt@pphene 1-
n@ht%bkyﬂﬂcsa@@d& 1bf d8581r ﬁ%oluﬁﬂdet@lﬂ@ﬁﬁﬁicﬁ@bl ﬁn@} a solutlon of

uvant.s rmaceuti ng
T@MHBWJWB b} r‘rﬂ_:oﬂ ﬁlj‘{lgol(.lpc?n Qrcgetmggfp%r ) i @pd?q@t t he pale yellow
p@@Mﬁm«t isQrﬁrr@ﬂQM arfot r@mum%r@énah@wm &rm&hﬁmhi@ﬁf@ mL) is

S tivated i mune s
a5t o Taiedu el e peRed RV T BHlm (1 mL s
caaaecstandgh@fnort@jea@tagam diifredl f@EManated Ticg@astiont ik Biched

or . eIIs af t ve sus- host s .brought ahout b .
C i Sraed e b ST T sevr b, driRe e ke A watdY ried
r beernmgSOﬁi anttdvapbragsd. S'yietcﬁemm pfddpct&se}:ny"ﬂmmyt@sm; silica gel

" IMRSCOR hepRyPti 7 o0 RUPT TP V0D SRy 45 bl Aranyaro

njoalsidtre}mlc@hgm -awi)ssthanppe (1 66|gakaetaesale yelowt selid; LC-MS: tg = 1.00

COUEIMG] miadr 457 LR TanCRVERRI Pl FTR Rk e = 78

vazh2+B)e|2mgt 5s3H, 8Sage; 2H)y e6FENU BGL.0 He, Byndrasne,J = 7.6 Hz, 3H),
allg ? encephal onyelitis; chronic aIIograft

Lf %chy; post-infectious autoi mune di seases
i ncludi ng rheumatic fever and post-infectious
g%ggﬁéM“pnephrltls i nfl ammat ory and hyperpro
iterative skin di seases; psoriasis; psoriatic
arthritis;atopic dernatlti
osteonyelitis, contact der tis, eczematous
dermatitis; seborrhoeic de i chen pl anus;
penphi gus; bul | ous penphi gond; yder mol ysi s bul | osa,;
urticaria; angioedems; vasghlifi eryt hema; cutaneous
eosi nophilia, acne; scIéh@derna al opeci a areat a,

kgg FHOL APt B X'Stduﬁﬁth:{/fsﬁ%' 7-1%Prgh;¥H?SBbNioié]§nophﬁ 15-1-carboxylic

keratitis; herpet st rophi
cOEAe®E: 9.cHr mendl) fre OISR ( 1@3:mta\rls ;ﬁ@dpﬁul\g@sdlmmmwosylamme
U0 Bchlélr‘udée{ a}tdeV@ k&x %rhél%%nd 3{9|DEN (‘ebsml_%é’é/ fifnol) followed by
og_ ngf %& ogt - Koyahagi é

Pdbi @899 W'aﬁ'ﬁ%}*‘gﬁde@ DMEv@psm ) eT%giaCU@t mpgure is
Als ey atth &P 23LHrBEANS Hottedastb MHRer/i@d bR SktkacRRILIAER with diethyl
intrinsic asthma; extrinsic asthma; dust asthma;
chronic or inveterate asthma; |ate asthma and ai rway
hyper - responsi veness; bronchiolitis; bronchitis;
endonetriosis; orchitis; gastric ulcers; ischemc
bowel diseases; inflanmmtory bowel diseases;
necrotizing enterocolitis; intestinal |esions
associated with thermal burns; coeliac di sease;
proctltls e03|noph|I|c gastroenterltls nastocyt03|s

myopat hy; nyositis;



cachexia due to viral disease; vascular thronbosis,
mgraine; rhinitis, eczema;, interstitial nephritis;

wo gioe€ ed nephr opat hy; Goodpasture' s syndr OPET/IB2006/054388
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henol yti curem ¢ syndrone; di abetic nephropat hy;

gl onerul oscl erosi s; gl onerul onephritis;

tubul ointerstitial nephritis; interstitial cystitis;
mul tiple nyositis; Quillain-Barre syndrone; Meniere's
di sease; polyneuritis; nultiple neuritis; nyelitis;

MAFH2R €2 bd infLs). T@b@ﬁhl@@&ﬁé&s aﬂ%ﬁ@ihbﬁ%t@'ﬁt Sdail NaHCO; solution,
Basedow s dlsease r ot oXi cOoSi S; ﬁure red

el |
apPasi%; cittig, pejd spiuit '%ﬁ'té 8ring, A58 R 048 § %Z%emeéed evaporated and
| drigdpab hdige t58- Ql'ﬂ@ﬁ%ﬂﬂ%ﬂ?m&rdh%@tﬂeﬁzo[é]%@dmﬁecarboxyllc acid

AR 5P TUSE (5380 e POV R Orsgal DI (W] = 254.14.

aneni a, anerythropla5|a ost eopor osi s; flbr0|d | ung;

5] SR B Gty By TP T SEAB TEA  e

SﬁFtEJIt)IIIhWHIry (7z.@trainetgs minatel.b Mynmbﬂme atotb PpaC t Bd Eblgtion is
nod s Hunt ton's chore hapi_s,. ch re
SR A O nR TR SRl S mms gk EEs g, 7-evranycro-

gbam:td[@mwphape}g{oamozyl&mdrmathpx;amewsarsweeﬂsg,n@tprimrrtou)on THF

LI ML s AR DB bab B Yaud? e HRRTL Uk B8 i -
ne, subs ossea’ den ern alopecCia

07840 dyptxe & sa@utidni sf, ioninsc@Dag, Ul)@SlmT(thM Thky d e mat;) is added.

SR e SHAYLOLE 7o RYRPBOY U cBOLAIL 6. BURETB) ciowy agcing

| nj lut mixtdire of glates/mﬂmamhl @6 anir) squommtpnes;@lmt@t wbtnwater (400 mL)
e%@lé?t gﬁ%&eé mﬁkdletngeém%n@@é Hﬁ’_ﬁ.sﬂﬁ:é)lzbrbblﬁed % etnfc' Sxtracts are

cause drug orr schem c acute re
i maghed mtteﬁ@% aq; kititmaald pelntidn aneslurinei diiechever Naafigs, filtered and
C%O%rateﬁﬁeﬁ%&&%r&{uc ;B%Hﬂ’édjbfb'cﬁ%ﬁ‘sm@acgél%hﬂfng with DCM to

chroni c ocytic m as

e s @n'ﬁdo ét%rma&wb‘* S&iTdetraRydse- %ﬁfé?tqm‘ihtqp eI- Wﬁbpé}dlﬁ acid
S%tt‘\cﬁ(yffﬁ&%%“rm@eewg at 'aOB‘rosthrcﬁla|LCSM§r {4 DG, 093ﬁ{rﬁ‘e[ﬁ/i+1] =
al kal1 "burn, dermatifis erythenm; ballous dermatit

cERRRI- dermatitis; gingivitis; perlodontltls sepS|s
pancreatitis; peripheral artery di sease,

carci nogenesi s, id cancer tunors; netastasis of

c&t ci AOMRPS ﬁg%ﬁ?iﬁ)"tfp%@ Hyretrafyde- h?ﬁ?ﬁ@]th'@%%et‘t garboxylic  acid

prmerthry/ rRdthy 1 kmide (18" §lof7 ﬁtmo‘BC bar gsusﬂg J?d"'ﬁtrrﬂmgértd BF (4.4 g, 76
artial liver esectlon er necr osi

cu”tfP?tbéfesd'SSét'V@SHbH'VéF @0 ﬁ“h)os'ﬂh§ SOH@B%t% regted Iout?é@ and methyl
fuhlﬁtddiﬁrthbrdéeél@tel @efsid, unsmnhca; |€'a@ll3§@tna|'b€?ﬁ|@éd ﬁurﬁ@bt/étfaeperlod

t e- on-chr.on r fail e. Pref e
P8 L S GBS B ery s Pop, DRUS 2T b Syl cooled
vvuahtt pobedcintp @arde0 ThEQragidiantd that dsrenssiel enbadd fwsmended in

t onsisting of rejection of transplant
ot Leiaf 280 Hhorddyrove TR Eshingey nd GRER s HeReun 05 N
caqnbet2a@dnswmqumuﬁ$ﬁwﬂrNasbds@obn@eaMe@obnougbo4fMemd
abouyt m ce|l trans nt at ut oi mrun
S3r RN along IRoune o P AFHA R EnETRIEs gt ayaro-
sbbem[)@thmmem ha:mtmkyjlcyadmbw@thodysrmlwﬂrrmﬁch 4a3 4 altbndven oil;
8g _a t tis, psoriasis, psoriatic
?’hrl ttqun1d cﬁyrm@ 1| S és:zgéc as Hashinoto's
thyr0|d|t|s uveo-retinitis; atopic diseases such as
rhinitis, conjunctivitis, dernatitis; asthma; type |
di abet es; post-infectious autoi nmune di seases
i ncludi ng rheumatic fever and post-infectious
gl onerul onephritis; solid cancers and tunor
netastasis. Particularly preferred di seases or
di sorders to be treated and/or prevented with the
conpounds of Fornula (1) are selected fromthe group
consi sting of rejection of transplanted organs
sel ected from ki dney, liver, heart and | ung,
graft - Ver sus- host dlseases brought about by stentcel

. . o o o



The present invention also relates to a nethod for the
prevention or treatnent of a di sease or disorder

woreirioersesl herein conprising adm ni stering to BCHIBRGEIS4388
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a pharmaceutically active anbunt of a conpound of
Formula (I). Furthernore, conpounds of the Formula (1)
are also useful, in conbination with one or several

i nmunonodul ating agents, for sbhe prevention and/ or
treatnment of the di seases and di sorders nenti oned

hey Risaiutife 605 HidiBethP-RAtripi #beef§As, S@bﬁ@trHWHro-@Enid[kﬁthlophene
i nvention, sai dm?gent s are selected from

c O rfErRay! f?ga%q MeRH R PEES A 46‘6?’[”%5’59'8?& e,tggr 400 mL)
N%Adréétéd apmtmm%emydlrtmgm 8@d1|'1’1_eS1| OM odiedyl &her). Upon complete

hitors, nes, hi bitors, to
 SBibes P mpilb ik Lheag f%&% bl L PRt oie WeltFice and
r eeetmn@é@ withhgg. leesente emerphaw |ealse;§aratehaérestrte0a<q.h§hase is

o e R AR B 8T WEBABREY Gt CEpP: Bhae o g el are
c«m‘shmwnmnrmm Uhemm&ermlg%vﬂrwéd amchevapoetkd. Ihe kide product is
t t {

APEly &5 o TR R AU B bR S o Of ey o ave

i nv(e;stdlmathal smﬂueﬂoatees/l 45, e97-tetwhyaye- behzaiclttoppentiy ef

F

O 4 oL P BV Y AP RARERLY Shose
FM\ATR(IC@C(IJ ) 8.841thdr=l. Ole PH), PS5 U St D o, 219), PeBeer 3H)g1.58

also t h 0 i ng pro-drugs of the conpound of
étrgruf)o %F%Fﬁaéggzﬁgggrl ate and expedient. The
corrpounds of Forrmula (1) can be manufactured by the
n%qgﬁ% beI ow, by the nethods given in the

Exa S or anal ogous net hods. Optinmum reaction
condltl ons rmy vary WHQ g _particul ar reactants or
sol vents used, but such cti ons can be detern ned
by a person skilled in thew# N\ B~EQ4Li ne optimn sation
procedures. Conpounds of tthe For a (1) of the
present invention can_be prepared according to

géhE? &|sowiign et BygexyrdadimeRy-kenealderyde 6%P<9w33 @1@@0'5'” DCM

f e39 @) &rh'tﬁpﬁhdﬂ{eh(@tml_q ﬁKﬂE@rbHiekHahbﬁﬁfohi@%ﬁﬂhV&ude% mL, 36 6 mmoI)
are described. Structure

conpounds of Fornu
cbﬁqga‘ﬁ'r&fc@ de¢ ar:QrC;mHJ%pn(@%m%;e geditigp eﬁ%\rﬂ%'stf;?”?wétfpha haat rt.
CW@QQMloﬁfml%Fdlk‘stdlruﬁadlwmh EA andadshalthieaatmas withi ikter. The

Taaraed oatic foh kB s M e NS A d apiraled) The crude

S@Pc)ﬁeﬁttls pBibid iBs CTHIM, smhaog@tlemtm@Mﬁh highfanak :ERCM &b give trifluoro-

%&ggg of St % %&gﬁé ﬁﬁ%‘h}‘} ph%éﬁprﬁ%fezqig@ as g slightly yellow

casmd Incnrﬂerte&enbs nh; "M KERr €Do) ss d.oang 1D, asd (R&H), 2.48 (s,
rgﬁgnesent hydr ogen, by hydrogenati on of a conpound of

F la (I11'l1) in the presence of a catal yst such as

Pd/C, Pt/Cetc. in a solvent such as nethanol,

e ol , THE etc t her eaf C

SPF sy g eriacia i, B uEnETabetlF e ol ISR hpetny-

beh@mw;realeem By, derdennsgil)nig dry mmf)(()lmdwm)ftm&erraxgbmmsesaquentlally

d of Structu e
rideLar RN 4 b ool Qg B bR s © gpr o
m1)abjs$$pndwrpeos§ph|rm) prqpanhee:Bm mgehor nm‘hol)\Ialﬁ?HPd(_@/(deg 187 mg,
K%S' PIm%HSQLg%g(tuiSeu hheaeﬁe "P@‘g anftsp?ébobr h. The mixture is
i SOpr opano or “mxtures r eo efnper at ur es
pdédfted alithydidibyl veelean (Gﬁll:mmaindov@@ed 8vine mathl ag. 1aN HCI and once
conpound of Formula (111) may be prepared by
condensi ng a conmpound of Structure 2 with a conpound
of Structure 4 .R= H, nethyl, ethyl, or -CF3




Structure 5 Structure 6 A conmpound of Structure 2 may
be prepared by reacting a conpound of Structure 5 ,

wob@resw2iR i s nethyl, ethyl or tpfluoronethyl , PGi/iBR006/054388
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MeLi in a solvent such as diethyl ether, or THF or
m xtures thereof at tenperatures between -20 0C and 35
OC. Alternatively, a conpound of Structure 2 may al so
be prepared by reacting a comgpound of Structure 6,
wherein Ris methyl, ethyl or tpfluoronethyl, wth

fTWithYéat WBS“&I%H@@QV ¢Hbd&gam@td9<)fhctm§gm BV@rhN@S@qeﬂlt@éd and
nesi um odi d VWi nreb de of Structure
B e HBO S B By IS BY A G ik o g By TP NG A 5:1
Wltd iV, 8- drférﬁtyhzrbturrﬁémywr@nymacrbwe@@hh@rnydestem ple g) as a
presence ent such as EDC, DCC, etc.

ng_re;
( Bl “yéﬁe'{j)w?\ﬂ?dl\b(ﬁ%ﬂ“‘pt MR Hof f mann, Journal fuer
Prakti sche Chem e/ Chem ker-Zeitung 339 (1997)

517-524: 1. S N Sat
5178 2 ol liap Shr o DB BT ok ke S PERN 548 9 o
( ZG@%moBMHﬁmﬁhaﬁo lﬁll_t)rﬁtll\lem‘élglg?H (35 ) 9%/gzidjleed(I'I'It’le suspension
Cu t, . ryl
cBhae ARGl Bbbotin S e A 575 ool s grogeres
C owip® witll DEM. Sthevect. Layer i8 am'dtflled arnrthaEqN ahaEl@I snecétrasteddwice with
Ny e s o TR I S48 Pl o
netdcuanmbaucms: remystallizast romxEA e gitch Bi(é iy R, Butnethe-phenyi)-
7 .

SEERIC R0 & pb o Syt G RIS R B s L 3R AN (0e
a@MN%CQMé | 2NGEORL br, KED, 19292 B 1) DBOE (@tbe 6 BizSOHY Gt (5, 2H).

noI &fno THF, DMF, etc or m xtures
E nEFngeréB' a %Seklatedten'peratures COCEt

Structure 8 Structure 7 The conpounds of Structure 8

arB‘ﬁilen gﬁl by treating a conpound of Structure 9

i nercapt oacetic aci d ester in the presence of

a base such a NaH, NaQVe, K-tert-butoxide, etc.

in THF, di oxane, DMF, et nmet hanol, etc., or

m xtures thereof. In addi 40° @gqpounds of

Structure 5 may al so be pr pared in a

one got t hr ee- step Procedure starti ng froma Eound
f) $p ARQHB B 3rGriPaH-AG I RetXbRRAEY pEgutis Bﬁdé%a A& mmol)

StahquraEA @.Shilctig wﬁol)T memﬁerormdmr_pfp@cr@gb u-hgé %% Pd,

are re ar ed rea [ ound .of  Struct
B s faia o et TOABORRst i i Byl Sy feehner
SblaNeIhng guahh. aﬂteDGMuréerdGrl&redTblFer @&dliee afd-tHe. filleatg.is Bvadorated.

3758 189 TsEbBUida Prionf . A HE AR SRt jcxtsied U B The organic
Alekir somis Whshietadncervgani dhegkoC! #hi onde idith brirle, 9189() pver MgSOy,

). Stru e 10 Structure unds .
STed A 43Ot G v etk Betuap AT Ry Prgpioni
ethigl(2.2rghgs beafer ytiow eeking ). Cald$t @t Mg bire conpound of
Structure 11 with an appropriate acylating agent such
as ethyl or nethyl formate, nethyl or ethyl acetate,

mbj fig b sotutien hiy3-(4s hyudmraettey|- 2 Edli e thfy b ety &-prapiato/dcid (960 mg,

COlOHIAt in e%&stnc %@W%@%Eé&h@@ﬁ%ﬂégﬁﬁ%f?seﬁgded. The

S iturgss Wr-éd atcﬂod@rﬁ@r 4.5 Qefose & latllteredrﬂ eedittiateis dyapaeted and
o) £ hi °
ttﬁa’&%gﬁ% p%& ﬁ hﬁrrfre@\]t%u%aﬁ%ﬁ ?é @Hg{ eel§t n?l'\h P‘?‘B é&ée'ur?]tasl’mn 8% of

40netIEDOB Q0 gwprj%@rmyl -2,6-dimethyl-phenyl)- proplonlc acid (800 mg) as a




Yavan, |Issa, M Bayat, Tetrahedron 59 (2003),
2001- 2005; J P Konopel ski, J Lin, P. J Wenzel, H
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Letters 4 (2002), 4121 -4124; C. Wles, P. Wtts, S

J. Haswell, E. Ponbo-Villar, Tetrahedron Letters 43
(2002), 2945-2948; R Faure, A Frideling, J.-P. Gly,
|. Al korta, J. Elguero, Hetemngcycles 57 (2002), 307-31
6; via imne: MHammudi, D \/IIemn Synt heti c
CRERUoRAIICONS: 6 039Ah, 2R (BIOME0) S 2ot ube 1, 9,86 (

Structure ound of Structure 11 is prepared
adtlordhh§: ?'d) Br9é"c?e§ﬁr LHNOWA2t3H @ BEl-son skilled in
the art (Lit. e.g. M E Flaugh, T. A Cowell, D S
Farl ow, Journal of Organic Chemstry 45 ( 1 980),
sBaddingRocC 1 Badger, M J . Dinartino, C. K
Mrabelli, E N Cheesgymn, Dorman, D H Picker, D
A Schwartz, Eur. Pat. Appl 310321 A2 (1989); N R
Natal e, R O Hutchins, (%Elat' ons and
Procedures International 9|( 1 977§, 03-1 08; L M

Rice, B. S. Sheth, J. W eel er, Journal of

H&t( Er&bW@tfbmy@BmﬂtBylWeaﬁ -gerilicots) is déﬂar@d&ﬁ"} andlogy to Building

B e e RO B TN B S e [RGB . 4 = o

pr—repaH)ed’ g @m la) ﬁoﬁmmndr o8 1$r(cr uct u6.d He, Vilkigr 27vH (R J = 7.6 Hz,
( r e 12) by reacting the
gﬁ er c%h%'g%quzgan{sph rE%H% ss of a strong base such

as n-BuLi, tert-BuLi, LDA, etc. in a solvent such as
pet her, etc. foll owed by the appropriate
|“"F’#{%eén'§wégent (e.g. nmethyliodide, ethyliodide, Lit.
e.g. W-D. Liu, GC Gt ~_ Pai, A -T. Wi, W-S.
Chung, Journal of Organic e stry 67 (2002),
9267-9275; D. W Knight, 2 get r ahedron
Letters 21 ( 1 980) 5051 5054 R Raap, Canadr an

Jour nal of §1971 % 2155- 215 @%
cérr%cﬁ!ifh\éré farrﬂyé@m%tmrp@e@ NAPrePignis REI9r EprREeRsied '8 a”a'ogy to

t BUlldieg @mktwIsta@trr@uraorarame.ﬁgfmwbtyL@ﬂ\ﬁ@arae:d ok&s ite 'H NMR
l((lg’]uence out he conmpound of
S

Heklide- 3325§"tr%tﬁ§1(%r1rlfﬁd7ﬁﬁt% TH)s 3 WiV etz dé-78fla- J =
Strregs, A86-2W0i (N 2HS 2l Bds @t )ed cBpOD t7 gttt Wi th a
stronglyg)_zse such as L%A fgl [ ovved b)rglot he addln?pon of
iodine in a solvent such as THF at | ow tenperature
( htermedi8te)t The i odi nated conpound of Structure 14 is
reacted with nethyl chlorodifluoroacetate as descri bed
inthe literature (e~<§4—D. E. Nichols, S. Frescas, D
Mar ona- Lewi cka, X. Hua B, L Roth, G A CQudel ksy, J

F. Nash, J. Med. Che 37/( 1 994), 4346-4351 ) to
give the trifl uoronmethyts’conpqund of Structure 15.

Treat ment of the conpound Strugtyre 15 with a nethyl
Gignard reagent or nethyl lit furni shes the

conmpound of Structure 2 wherei represents a
trifluoromethyl group.Exanple of Stgugture 2 Structure

15 The followi ng schenes illustrate synthetic rou

L8 pigiRe. TorELRs ToF SIS o/ = A berpalc R 11
3)athan5?|1eBM0d lehd, - 1.89 9o @f(alf&l IEG dr@kingZ@iny)-propionic_acid
Synt hetic Coom 17 1 987) -1402) S ructure f

(L‘t‘tg me, ?gOS pmokang OH A 7& 4433mr%ol [a} meg@%r}%@g mL) is strrred at
Syptdhesi?s rm%foréﬂtous%ﬂaredfvﬂm bNOerq dCIQndi dxitaeted itist ead EA.

f fl : I I lle
o %ﬁrg@?é%(t?%g%grelg@ect 9%6549 a t%eonanci/levgoorastted The crude
Gorrez Escalonilla, F. Langa, J. -M Rueff, L Gswald, J.
F. N erengarten, Tetrahedron Lett. 43 (2002) , 7507-751
1; H Aust, D. Ickenroth, H Mier, J. Prakt. Chem
341 ( 1 999), 523-528; Y. Li, B. He, B. Qn, X Feng,
G




Zhang, J. Og. Chem 69 (2004), 7910-791 3). Structure
16(Lit. e.g. G Battistuzzi, S. Cacchi, G Fabrizi,

woe@7/obeé . 5 (2003), 777-780; N J. Law ence, PCI/IB2006/054388
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Brown, Tetrahedron 58 (2002), 613-619; D. J. Wardrop,
M S. Burge, Chem Comm 2004, 1230-1 231) 1) BH3-Me
2S H2O2 NaDH 2) DMSO Cl COCOCl (Lit. e.g. Y. Li, B. He,
B. Qn, X Feng, G Zhang, JgsOrg. Chem 69 (2004)
791 0- 7913, T. Azem, M Kltanura K. Narasaka,

Lﬁg{:dﬂﬁﬁgrpgme@oo)( @@Qﬂ)snlc&weﬂitlﬁ’g‘%bth 98&&&&53]2@ '6% oPmethanoI

TlO pglvzab%\yé[s @etWég,S d@etr’gél 4@@ ér@hydj @j&p@rﬂhen 1-yD)-3-
Sege-plodény RO B2 methlidmenyll-3ddbnic acid l620. m@- &5 a YaleRellow solid;

Gallag_her, R E. Ml eczka, J. Or%. Chem 68@%2003%’,
6 EPVg7irg 1.V miny [MpHlmd2584: xH NYIREDTs): 68 (hehr 1881z, 1H),
12@8(3%}-3)) 72325(80ﬁ 11558092)1 I-C)DSN%"Jt H207©LH+£ 2H§? 906 R98Am, 2H),

Fernan es,

(20625, J £228 Hzléﬁ)ﬂiiﬁ?ﬁf‘ f@a?H} @r%j?e@nGHb 23‘k(3 éHP 18 (& J =
J7.08mz, 2Bhens2 Boc= 7H08z,(3H986) , 452-461). An alternative
route to prepare corrpounds of Structure 1 is given in
the schene bel ow. The conpounds of Structure 17 are
ohitaimeédiafe)2condensi ng a conmpound of Structure 2 with

a conpound of Structure 16 under the either basic or
acidic conditions lr;l oned above. The conpounds of

Structure 16 are ei commercially available or are
prepared foll ow ng yndar Onet hodol ogy known to a
person skilled in thg ab—«Treatment of a conpound of
Structure 17 wi th~e g [ G [
anhydride in the presence of a)b
triethylamne or pyridine affaq he conpounds of
Structure 18 . Pd-catal ysed Heg=tt ype coupli ng

reaction of a conpound of Structuke_18 with a conmpound
of Structure 19 gives the correspondi Epnpound of
Structure 20 (Lit . G Battistuzzi, S.

Flor FOnOr g, LBtV Ot e Raar Al eaen- 11

t BehahRE 11148 & V6het mﬁﬁﬁ aaam (Iza:sihymtrsmﬁ @Qﬁéthyl phenyl) proplonlc
functionalit

a RGP P GIgY- éegmm) Ip @H@PP'& ? é’%b%%ﬁ%tedp\f“&% é@t H%'d” 'SPH@pa”O'
desibiLe TerEhrdbeeA MéadtiBn hhﬁu@ogﬁmwwam foSB mumteu raes@@: for 48 h

O HREE  whNer ek ahArat ed. £ o, R0t yaouf ans dge crude

t@rddh@tS@ Siti&d B??{Jré@fHFDII@ @foapen ataocwosnz wanmuedﬁmoﬁo um,
Structure 3 and i ncl ude si

h%‘i’%@'gk‘%‘f"?@hﬂﬁ%ﬁf@@QW h1e0°/s éct aﬁﬁt%m@&ﬁ“%@t 9"(/%3 é? ethy' -4-(3-
dichyey o Flophete-ass, Ugetﬁar@drd@é}@é[ﬁﬁﬁloﬁhé?ﬁi WP-}'Btdxﬁ -pRSERAH-6-

of in the presenc X|de
( m&%ygm%}y&ﬁ%g@'ﬁémggﬁw@m Hg% ad%n?"ﬁ “fre= 127
ahtohok1yeyef.asl ow (Lit. e.g. Lamwence S.

Brown, Tetrahedron 58 (2002), 613 619 D. J. Vardrop,
M S. Burge, Chem Comm 2004, 1230-1231 ) . The cross
cintpmédjatecaBt i on may al so be carried out with an

al kyne rat her than an al kene (Sonogashira coupli ng,
e.g. W P. Gallagher, R E Mleczka, J. Og. Chem 68
(2003), 6775-6779; A -Y. Peng, Y.-X D ng, J. Am

Chem Soc. 125 (2003), 15006-15007). The such produced
phenyl acetyl ene derivative may then be hydrogenated in
a sequencial or a one-step fashion to the
correspondi ng saturated conpound.




Structure 18 Structure 20 Exanples The fol |l ow ng
exanples illustrate the invention but do not at all

wo pen7etebe scope thereof. All tenperatures ar ePCL/E200H/054388
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in OC. Conpounds are characterized by 1H NVR (300 MHz)
or 13C-NWR (75 MHz) (Varian Oxford; chem cal shifts
are given in ppmrelative to the sol vent used,
multiplicities: s = singlet, ,d = doublet, t = triplet,
p = pentuplet, hex = hexet, hept = heptet, m=

mul tiplet, br = broad, coupling constantsare given in
Hz); by LC-MS (Fi nnibgam\Navi gator with HP 1100 Bi nary
Punp and DAD, col um! 6x5@ nm Zorbax SB-AQ 5 nm
120 A, gradient: 5- "..~ n|tr|Ie in water, 1 mn,
with O 04% tpfl uoraage d flow 45m_/mn) tR
is given in mm by TLC (TLC—pI ates from Merck, Silica
gel 60 F254) ; or by nelting L Zonpounds are
purified by preparative HPLC (&egditions if not stated
ot herw se colum X-terra RP1 8§ C
gr adi ent 10- 95%aceton|trlle |n wat ecooentai ning 0.5 %

BT, 50 Gl SPrRab e bl 0 0

Labmgerhe IHR}Olr’@- 0846 @iﬁnol )gardli3gfiethyl-0%onmed-Bamathyliphenyl)-acrylic
r o ) % o a S

L8 b8 AL TPLARPL) e BB NBOL OB 25p o8 oo e

almztiraniol) Busttuadyit ricfat 3 bateddry itiie ca@Efudy hcidified to pH 1 by adding 2 N

dj ' .
O%ﬁndec ae%ﬁ%te@% % Vgg]r B?Qf?h‘%@%@@ﬁm extracts are
dmhheﬂwrﬁewa@nendjbm ddéd ety igAal i Utﬂ'red amd énagppiatiel. The crude
D#)Eo%ﬁctdl's'cWIl%@Wfro% Qé’ét%mgfée 40'_|IHI'F)gt]o A8 %2 eyl (5-3-otnyl-5.5-

dii sopr opyl am ne
ddmmthW14@$ Matramdraﬁb@tzn[y:]thla@mna‘t !é' EID@O propenyl]-6-methyl-

ef ﬁéﬂﬂl depyid E{TZE%%CCS 91 slﬂa}f_l; ﬁéfrﬂqﬁg rﬁdéﬁgrqﬁucﬁta second

h hour ornance
cﬁﬁ?@r@@ @@j} @bﬁ@dkﬂv 0@@1? Wft%@arlfuqa@m bY PFErpob'PLc (Grom-Sil

Uﬁy | r c )

s ect r orr%tHfECBgii‘q ﬂﬁ 18 dl#g%h?@%@{é@f#r? gml\/gorcr)g't)hiq 7o to 95%
netnﬂltﬁuft e%éNW@r?@dﬁMnh%‘ﬂésé@?éﬂ iquid

chr omat ogr aphy

Intermediate 3

COOH
3-{2-Ethyl-6-methyl-4-[3-0x0-3-(3,5,5-trimethyl-4,5,6,7-tetrahydro-benzo[c]thiophen-
1-yl)-propenyl]-phenyl}-acrylic acid is prepared from 1-(3,5,5-trimethyl-4,5,6,7-
tetrahydro-benzo[c]thiophen-1-yl)-ethanone  and  3-(2-ethyl-4-formyl-8-methyl-
phenyl)-acrylic acid in analogy to Intermediate 2B; LC-MS: tg = 1.17 min; [M+1] =
423.34; '"H NMR (CDCls): & 7.97 (d, J = 16.4 Hz, 1H), 7.68 (d, J = 15.2 Hz, 1H),



NMO N- net hyl nor phol i ne- N-oxi de NVP 1-net hyl - 2- pyrrol
i done QAc acetate OTMS trinethylsilyloxy Ph phenyl

w@e@p/osseepar ati ve p- TSOH par a-t ol uenesul f oni cPEL/IBR0OG/054388
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roomtenperature sat. saturated S 1P sphi ngosi ne
1- phosphate TBTU 2-(1 H benzotriazole-1 -yl)-1
,2,3,3-tetranet hyl uroniumtetrafl uoroborate Tf
trifluoromethane sul fopyl TFA-trifluoroacetic acid THF
tetrahydrofuran TLC thin Iayer chr omat ogr aphy TNMSCN
t Wlmtsfmh st bgld, QJyéImE §$-|zt WL%U%WB' o]a 15I8ncez Seafd od g A=3)0 Hz,
To solutlon of 4.4 cl ohex- 2- enone %

bl 0 7 AR D e & S1sDanes ot ot 2§ =64
1(9&’0 Bd)) 1ioa (EA J Bo added), 1'Eioq3,sa|:gpen5| on is stirred at
rt for 2 h under 1 bar H2. The catalyst is filtered
of f and the solvent of the filtrate is carefully
evapanédiak 4 o gi ve 4, 4-di net hyl - cycl ohexanone (50 g)
as a colourless oilwhich slowy crystallizes; 1H NWR
(CDCI3) : d 2.34 (533 =6.4 Hz, 4H), 1.66 (t, J = 6.4
Hz, 4H), 1.09 (s, 6H) ) To an ice-cold solution of
K-tert-butylate (24.35y8 09 mmol, 50% solution in
tertbutanol) in THF (20Q ), ethylformate ( 1 20
M _, 123 mol) is BDBWY added, The nmixture is stirred
at rt for 30 mn before a sol
4, 4- di net hyl - cycl ohexanone (50 396 mMmmol) in
ethylformate (50 m _) and THF 700n ) is added over a
period of 20 m n. Upon conpl ete addi ISEr stirring is

continued at 15-20C for 30 mi n. The orange suspension
i $-{pdRrBo Dimnetbyled- tIIG%raqletlwl 4.bibc/ -tetyabydsebanzabeithopoen-1-yl)-3-

mox% p@%@n;ﬂ]"é B («@Qr%tfﬂjl @ﬂ%r@ﬁ%rﬂ@c&c theSE‘!/F\ |§2ﬁ§r%BQred in

he orga I C extr re washe
NATHo @ Ibﬁerrn@dlatar%édarbm@frow@zgﬁwd £rﬁmdéwg|@@ ﬂ@d} Q éC -MS: tr
den@ﬁl%wﬁ E\IIQ‘I]\LGSOG 68.

5-di et hyl - 2- oxo- cyclohexanecarbaldehyde (52 g) as a
yellom10|I LCMS: tR=0.89 mn, [M1+CH 3CN] + =
1%9,1,“&ﬁate@ To a solution of
5, 5-di et hyl - 2- oxo- cycl ohexanecar bal dehyde (51 g , 331
mrol ) in chloroform 0O m_), oxalyl chloride (40
m_, 465 mmol) is ra y added. After stirring for
3-4 min, ice foll owedt\ b N ag. NaOH ( 1 00 m ) is
added. The organi ¢ phgserTs separated and the ag.
phase is extracted offcéSmor&w th chloroform The
conbi ned organi c extracts are \hed with water and
dri ed over Na2SO4. The sol ven enoved in vacuo to
gi ve 2-chl or onet hyl ene- 4, 4- di ‘ I-cyclohexanone (50
g) as a brown oil; LCGCM: tR = 0.9 gbﬁ d) To a part
(300 nL) of a freshly prepared sol ut Hof sodi um (21
g 3-8 BDimatily)- 4 hroed-RaB6)5-tib@thyhd b 6, Tretra Ayrtro-deetd| dthiopihen-1-

yh%ropeeﬁgllfphe(n Racr |c|a0|da&q8 Tlgeobtalr%g E)y andensmg Scaffold D
(415 mg, 1.87 mmol) with Building Block B (381 mg, 1.87 mmol) in analogy to
Intermediate 2B; LC-MS: tg = 1.17 min, [M+1] = 409.21.

Example 1



solution is added over a period of 10 min to a
sol ution of 2-chloronethyl ene-4, 4-

walzoveobnske cycl ohexanone (50 g, 290 nmol ) i n THRCT/IB2006/054388
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m.). The m xture beconmes warm (50 0C). Upon conplete
addition, the remaining part of the freshly prepared
sol ution of sodiumin ethanol (200 nL) is added to the
reaction m xture. The m xturegis stirred at rt for 15
mn before 1 N aq. LiOH solution (300 nL) is added.
The solution is refluxed for 3 h, then stirred at rt
for 16 h . The THF and et hanol are renoved under
reduced pressure and reEplnlng dark solution is
extracted with heptang 1 (2x200 nL). The ag.

phase is acidified.byad itric acid (30 g) and 2
N ag. HC (200 nL) and then ex§racted three tinmes with
EA. The conbi nedorgani c extra @ e washed three
times with sat. aq NaHCO3 sol ud=gh, dried over Na2SO4
and evaporated. The resulting dark—RQrown oil is

di ssolved in acetonitrile at 600C angooHystal | i sed at

Toeomyiphied e B P £ 9G4 88 e dyoenzoremiophen- -

dyk)ﬁectmamwbmﬂh@ammew pmemr}afprmomm: aciboy0 irng.atud ri@dl) and

Ol G S8 5 PRUGFY 1) b Tl 10

1IH|)O|st@qe@5NI(Ft 509 watéf). hieizslur@Hs stizedl @t 1t $or 1BH) punderS8at(nt He. The
>ft%1reola hﬁﬁec&%@n%%e%?trét? ’|e \'/_Qrporz?&"j“fﬁ% gru@e JF)(Od%C?IS purified by

5pEepd HPEChiEred; Sl, RO7OD B4 laEyMSbmnzw O]Tt hceiphigigwater (0.5%

FHRRRI PRk Boe e Pl S ARt S8

nitettahydrotkenga[clthigmheat! -yl )28 o@Cpfopy|]-2 B-aimme thg Fpremy 1} - proplonlc acid

TV el opsd 800, R S 28

i NMF&((E@@Is)t 6 6ra1, (sc2MLBE0-2DA tmEH)er. 78440 T, 6)Hz 2H 2.53-2.46

aci dif. t 109 ci ol
ol 2k 22l £hag 3 FSER S50 BB e%fﬂﬁ‘éam? g Hz, 3H)
ext97gete)ar e dr| ed over MpSO4 and evaporated The
remaining solid is suspended i n heptane/diethyl ether,
filtered and dried under HV to give 3,5,5-tr
i ixample2 5 6, 7- tetrahydro-benzo[c]th
i ophene- 1-carboxyl ic acid (4.01 g) as a bei ge powder;
LC-Ms: tR = 0.97 nm~g—fMt1l] = 225.13; 1H NWR
(D6-DVBSO): d 12.49 : , 2.87 (t, J =6 7 Hz,
2H), 2 26 (s, 5H), Id = 6.7 Hz, 2H), 0.91 (s,
6H) 2) Direct route | {ng from

4- di met hyl - cycl Okhexartone 3
(2 88 g, 60%dispersioninm
toluene (25 nm), EA (6.5 ni,
m xture is stirred at rt for 5)® before a solution of
4,4-d inmethyl-cycl ohexanone (2. 20 mmol ) in EA
(6 mL) is added. The m xture i s heat edope 55C where a

! naBorance UG 5hc ettt ads TR Tep Sy A DB Bl oo

pbamzemb]mrdptxem Oejﬂ)vﬂabm prapehyil)s- eethy Biotiaagl} prdpionioAacidhathy| ester

nbie ML 4R, Al hlilel o, B0 LAY FRRBRG i 0%

owaterNs2804d aalnd thdr eessitihg eshtrryiis stieedbaed fom72/aaudet © bar of Ho.

g

y;r%%%vacﬁ;‘f?ﬁ%m”m%aﬂ%%ﬁe%)tﬁé’ Rl ARk 8%e§%r°aduct ©
2.1 2 (s, 2H), 2.1 0 (s, 1H), 1.48 (t, J =

Hz, 2H) 0.98 (s, 6H). b) At 00C, a solution of

2-acetyl -4, 4-di met hyl - cycl ohexanone (5.00 g , 29.7

mol) in chloroform( 15 mM ) is treated with oxalyl

chloride (7.54 g, 59.4 mol ). The m xture is heated to

60 OC and stirred for 15 nmbefore it is poured onto

vvater The orgam c phase |s separat ed washed W|th

. AR A SN ~NA

gil, 60 mmol) in
i s added The



di met hyl - cycl ohexanone (3.2 g , contai ning
regi o-isoner) as a brown oil, LCGM: tR=1.00 mn. c)

waoooa/osiexs ure of NaOEt ( 10 ml _ of a 2.5 M sol BCT/iBR00G054388
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253

ethanol, 25 mmol) in THF ( 1 O m ), nmercaptoacetic
acid ethyl ester (3.09 g, 25.7 mmol ) followed by a
sol ution of the above

2-(1-chl oro-ethylidene)-4, 4-dymet hyl - cycl ohexanone
(3.2 g, 17.14 mmol ) is added. The resulting solution

| pusidar §d ép 6QAE f roﬁ‘153|m 120 THSSAXE UrRx7S M utied ym,
wth water and extrac The organi c ext ract

ed EA.

i geetpniBie/ waler Q\é“égﬂooek)a%%é& 8@%@?@’%%'?? foegivayy-{eethyh4-[3-
SI (3- tbﬁl?l /eldurﬁ?étH;hlﬂga Witk tPaHyBRE B b [cRhiBSHER - APSL 3t 8 bropyi)-6-

hept ane ive

"59“5"13?‘?%%99'0’21‘3 gCig eyt esieRY M- 26 @AAB] B WS SpliE Ae-¥S: tr

- Clasdoy [Me11acded £t hyl ester (3.1 g) as a brown oil
containing the regio isomer 3,5, 5-
trimethyl-4,5,6,7-tetrahydro-benzo[ b] thi ophene-2-carbo

Xy) i C AacCi ebigiohy| @st e3-{2-Afy a8} (3letryRb, 5shfBih@-4,5,6,7-tetrahydro-

p%gn@jcﬁ%fo‘%eﬁ)}pﬁﬁ g'xF%pr?pyl] g meth)ﬁ) pnenyl} propionic acid ethyl ester (92
t edg; amyadr emtepninodthdridni(R phignie-teeatdr WaKyd NcagcNaDIet(ByhL). The

est Igéonglg ;sﬁr:[e(zé) lﬁﬁygfol( g%%)eg!?rleth% %\/B%tls?r&r:no%eg ljhgvag]uazTh[e%due is

BdQ@oI(/éd ink N ag. ACHand 2kfyactéd With EA, T Hrgadic 26trdcs js wadhed with

%e Ecirred ?\@;S@% fg[el?gl + %\?'?pg?dted] to glve% Ezéthﬁlzp[B 3-ethyl-

3,5,'35, cﬂimlethyhéﬁi@ﬂ tefrabydio T)enmic]aiqptﬂeuH bz ok dprohy Ippetied-2

RN GR® et S a¥ Rl ol S e Tidch My gaen -

r datBEOIM MR | l(DDEIg)sS 6195r £.eiH)a6.98 3s,0E) f & 2-2.94 bef861r) .74 (q, J

o1t O Te2 ek g QZE%?H% %ﬁ‘%@@%ﬁi@ G e s 21

wilt38 (CiJt=r 7.6 Hzcid), t @9t J2Z= AAdHze Ry, dc4gt, tJhr 28 Hz Bigs wi t h
EA. The EA extracts areconbi ned, dried over Na2SOM4,
filtered, evaporated and dried to give

3 Example 3 net hyl -
4,5, 6, 7-t et rahydr o-
acid (1 .6 g) as-s
i somer
3,5,5-trinethyl -4, 576,72 tet@ahydro benzo[ b] t hi ophene- 2
- carboxyhc aci d. )tk 0.98 mm [ M+rl] = 225. 14.
Scaffold C To a cooled an (-780 of
5,5-dinmethyl-4,5,6,7-tetrahydrp enz[c]thi ophene-
1-carboxylic acid (960 ng, 4 /b in THF (19 m ),
tert-butyllithium (8 m _, 1 5 Molution in pentane)
is added. The m xture is stirred at— 78C for 10 mn
before et hyI i odide (3.80 g, 24.37 ()o|i-|s added. The

t t t -
ook b 5B Ry Ry e B oirate %5 et a6 tepanyoro-
aoedz@qihtmToﬂemmw) -rolskeg ]-®hein ke rytic X avide ( |n$rramﬂ|atect3ed34o mg,
e | C eX I ac r
boiehs el e S0EPA RESR L ) Sl kP Sk B AT o R Pt
s oladidderiesl viitsgieh datkr) in addedt ard the irésltinG sidrry)is stivesat ad0r© for 72

6961{91%% &9 Béreoq I-‘ngﬁétheIf édr{i rc?f%%‘%'s gdde%lda dostlgjng is continued for

penzo[ b] t hi ophene- 2- carboxyl ic

5,16-hdatrx°Gyinddr 50 ba7eft le4. Mabydaaiobemnziofeciptitieepraahd fitrate is

r ' ' 4 . Sl I [ .

L 9ttty BBk oLl B PR Bforg iy Qo 4re
D To a suspensi on of
3,5,5-trinethyl -4,5,6, 7-tetrahydro- benzo[ c] t hi ophene-1

- carboxylic acid (4.10 g, 18.28 mmol ) in diethyl

ether (300 nm.), nethyllithium (23 nL, 1.6 M sol ution

in diethyl ether) is slowy added at rt. The reaction

m xture beconmes clear, yellow and slightly warm (26

OCD, and 'S stlrred for 15 nn1before |t |s quenched

. — o s o o o,



tR=1.06 mn, [M1] =223.17 ; 1H NVR (CDCI3) : d
3.00 (t, J = 7.0 Hz, 2H), 2.43 (s, 3H), 2.31 (s, 3H),

WQ2@6/066526 2H) , 1.51 (t J = 7.0 Hz, 2H), 0 95 PGT/IEbI)6/054388
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Scaffold E To a sol ution of

3-ethyl-5,5-dinmethyl-4,5,6, 7-tetrahydro-benzo[ c] t hi oph
ene-1 - carboxylic acid (2.1 0 g, 881 muol) in
diethyl ether (100 ml _), a sgpution of methyllithium (
11m_, 1.6 Msolution in diethyl ether) is added at

r %Oxf@“l%rnoaloeprbf ehdcRMitRRIvkHtd 5°/§ %@@HP@O% tor é5°/t: %Eet%ﬁltrlle) to
mnbefore anot her ﬁortlon illlt ium (

adyeéd. Stirringlde ﬂ&W?WMb‘b‘[&@?O 63 peitriethyir. h@r‘)tetrahydro
POEAZ P thRfohBRY %Lﬂrbﬁﬂ%"@h? o?on)c 'a§|da€il@ﬂdm gngk Eheolourless
m xture is again stirred

g rt The reaction
i oaqlidicMedtrng tho MR- éM.’f”'Fh@”o?’Q;anl c I ayer i's
separated, washed once nore with water, dried over
g%so and evaporated The crude product is purified by

Xgmplg |ca geI eluting with heptane: EA 7:3 to give

1-(3-ethyl- -d i
c] t hi ophen- 1 yI)
solid; LGMs tR =
(CDCI3) d 3.03 (t,
Hz, 2H), 2.47 (s, 3
Hz, 2H), 1.28 (t, FC=
Scaffold Fa To a solutlon of
5, 5- dlnethyl 4,5, 6, 7-tetrahydr

et hyl - 4,5, 6, 7-t et rahydr obenzo]

[MF1] = 237.1 5: 1H NWR
, 2H) 2.73 (q, J = 7.6
2H), 1.55 (t, J = 7.0
0.97 (s, 6H).

(150 nL) is added N,O-d ineth Ihyo oxyl am i ne
hydrochloride ( 12.06 g, 124 mol) arfdOOHPEA (65 i,
3%94%% [ﬁlﬁét‘gﬁ/"’:@glﬂ@&o%gﬁﬂ 3% ﬁ%trghydr&@én{ﬁ['aihmphen 1-yl)-3

i ssol ved he'reaction m xtur
S OKQ-PEXPY bre- qﬂtylﬁcmetmlfph@@yl}onareplmIc| gcigois éde@aﬁ@% |n analogy to
“@&ﬁﬁmbieoﬁstér‘ﬂﬂg B IREERELI&IAC EC WIS iy Q'1e1t7hWneL|\h1ﬁr] ~(4®1 e,

The organic extracts are washed wih sat. aq

NaHCO 3 solution, 10%aq. citric acid solution and
biExBfplels i ed over Na2SO4, filtered, evaporated and

dri ed to give 5 ,5-dinethyl-4, 5,6

, 7-tetrahydro- ben ol\clt h i ophene-1 -carboxylic acid
nethoxy-nethyl-anidv g) as a brown oil, LGM: t =
101 mn, [M1] = 4bQ)Toasqut|onof
dnsopropylamne ( 1 3¢ 109 mol ) in THF (400 m )

I's added n-butyl i 3
pentane) at 0-5 C The sol ution
solution of 5,5-d inethyl-
c]th iophene-1-carboxyl ic aciy
(23 g, 92 mol) in THF (1 00
conplete addition, the mixture is st (%g for 20 mn
at - 78C before a solution of iodine g, 119 mmuol)

i - ZIBFDIMBOTY-Ai3-pxq-8- (A8 deldmey|-.pitnglelrg hycherbPraeiethiaphen-1-
g@ pﬂg)yg%ﬁeﬁyq)} bTB"gJ(loH_ Beacfde(ﬁ% 'rr%n é ébt M@H‘%E?%gbfmrﬁllrﬁ%)‘rﬁ’edlate 5

ture of anol
s G745t Men 1i3¢ @molitia cenaiogh twdi@rnpdm@oLﬁtw &l 1e1ﬁ PG tIME1] =

Wigh 8 2811 ef Gk ( %H&?gdé@éiﬁéjg Irg% Llss ghe &PH’Q'%QP 20289@”%& ), 2.32

extracts are wash |tr|c aci d sol ut

amsl aini A83 (8ir 3tdd 2ahe?-oNADSBA), E|89t2e99eﬂn ahdl).ex.8p6ridt @ .4 H),
TRe1qsudg product is purified by CC on silica ge
eluting wwth DCMto afford
3-io0do-5,5-dinmethyl-4,5,6, 7-tetrahydro-benzo[ c]t hi ophe
ne-1 -carboxylic acid nethoxy-nethyl-amde ( 18 g) as
a browish oil; LGCM5StR =1.09 mm [M1l] = 380.21

c) 3-lodo-5,5-d inmethyl-4,5,6 ,7-tetrahydro-benzo[c]th
i ophene-1 -carboxylic acid nethoxy-nmethyl-amde ( 1 8
g, 47 mmol), Cul (14.5 g, 76 nmmol) and KF (4.4 g, 76
nol ) are dissolved in DM (80 nL). The solution is
heated to 134 0C and nethyl chlorodifluoroacetate ( 1
6 26 g, 113 mmol ) is added via syringe punp over a

m _, 109 mol, 1.5 Min
is cooled to -780 and a
et r ahydr obenzo|

t hoxy- net hyl - am de

i s added. Upon



of 4 h. Gas evolution is observed Upon conpl ete
addition, the mxture is cooled and poured into

wowioensieee. The precipitate that fornms i s col | BCT/E&R006/054388
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suspended in DCM (600 nL), and filtered through a

celite pad. The filtrate is washed with 0.5 N ag. HC
(250 nmL), followed by sat. aq NaHCO sol ution, dried

over Na2SO4, filtered and ev%ﬁ)orat ed to give 5,5-d

i met hyl -3-t pfluoromethyl - 6, 7-tetrahydrobenzo|

CEXh [H‘@-V@Tﬁysﬁis%p%)ﬂbte?mﬁfé E’ng%ﬂ%y met hyl - am de

(14 g) as a brown oil =1. 10 mn, [M]1] = .
38J P28 .binding asskya ar@rpeﬁprrﬁecsmo%u\M@tm@ratmtplates( unc, 442587) in
pt,l \ |

fa fg%{)oxylltngldg éﬂl)gﬁa u;n%griern?d?éﬁq{é &SF&.QL&%F EH@Q&%n&pressmg
nmo)’ﬂh'rl@ntjlhemﬁyl31&1h@09l9m00°~&$ﬁy rongtiqnseareedf) ﬁt'V' H'tepﬁﬁ t(hluka,
”%ﬁ%@’ﬂ) hod W\I\Wﬂle((ﬁo(kaa' 713 Nb'rﬁ‘M%?éWhuﬁé h@édm? L{P% BSA

tion, m xture 1s stirred

mﬁ@@@@@h%ﬂ | 126599 pdur'\é@%ﬁ%gwat Eriicds ana Wﬁ@r(ﬁiqkﬂeﬂﬂ 644),
W'Sbh f@d 3%TPJ§‘G ?&%a&@é@cuérﬁeée@%ﬁﬁéo?d T%@d HNe 3t Test

pasels extracted two nore tines wt dlethy et her

( 2RTPOMds arg disselved gadictutedtn 460% RMEOvaishere-ipgubated at room
brd ralgfé ®f 30\8h |r‘\@§pﬂl’ offthe t::l@éS\?edas%B?i b@N&PWt‘% ea@sen-@eeof ¥s-

cru product is purifi CC on silica gel el utlngr;1
at rt.

vaTH?vﬁeﬁtterr@dﬁ@ﬁtcﬁﬁﬁu @t 2503 $5 % hoemards dnaubaed-for 1

Q'r Qé[;J |sSte|tmmated bg tranﬁfer of HEerre]%%t n m ’Icuge Itﬁoe% I\Illult_lsc Sen plate

D (Miinermn AN IC 16085 80 patalcumarsier B0, ReSkawSasdences and the
Thiteg Yl SESHAOM 0315530 T AMREEIRL o) (o). orea

g§ealgqi.|) at 1he5330(ttpm Jand 7af@r I.Qddl’[mq) of 0259gil(g/l|crg$ﬁ|nt20 (Packard

Bt dsfie Ak BloRfK n@ @@1 3691 )a sé&le&”oh QHe ?)Jp ‘ﬂﬂé?ﬁ/d#éﬁ@gbfoﬁd%ﬁtGTPyS

i met hyl - benzal deh nmol ) DCM (

S eagvepyith @iﬂ'ﬁ@g@g‘t m)Paqund| Eﬂ@‘fcdﬁ?éﬁﬁanesul fon| c

anhydride (6 mM_, 36.6 nmmol) is slowy added at 0 OC.

Upon conpl ete addition, stirring i s continued for 2 h

atECtSft IS fhﬁecqné%'tﬁ“@rh ofiagenipleinfeciog BQt%edfihe Mmaximalrpecific *°

Sldeeﬁé detn |¥‘@E%rrm|n£9% %Bﬁé&ﬁw@%oﬁ@&@&h& b|nd|ng

Iayer |s drle over ere and evapor at ed

c fratle MaxieAl cinging. pMawmaécblrb%mm dite AMquah C@eCFp”eth)Uﬂ%gto the

V\"MthsEt%%apﬂﬁeErﬁ‘tﬁe Jprés‘éngé W€ 1b7 i | 0 & (TR g Eftﬂﬂ:hr?g is the

acid 4-for i met hyl - phenyl ester (5.3

sRMgHEY §f bygyngdw@o@hsenca_@ URIOPIRY I8 the gepaym  1H NI\/R

(CDCI3) : d9.97 (s, 1H, 7.66 (s, 2H), 2.48 (s, 6H).

b% To a stirred solution of tpfluoro-nethanesul fonic
Ahle4l sy ine £Go yalvetHA erd@étﬂ& pregent '@Ve”i@” 7'he ECso

YRl waB defeymibl atddrdifl o medmh@ @ribsd gRApential ly

added at rt triethylamne (3.4 g, 33 3 mmol ), nethyl

acrylate (14.3 g, 167 nmmol), 1, 3-bis-(di phenyl phosph

irrabrepropane (378 ng, 0.92 mml) and Pd(CAc) 2 (187

83 ol ) The mxture s heated to 115C and

P e PmBRUE Y EXAmPIoT ECe AN 41 & di 1 ut od wiih o ot hyl

ether (354 L) and washgd twice with ag. 1 N HCl and

ohcewith sat ag NaHCO3.—The organic extract is dried

over I\/gSO4 filtered and evaporat ed. The residue is

pur i d, by CC on eluting with heptane: EA
%rfa ?egT\l%ss\?-sf'Z@Pg?n)ﬂlv"fgg fi¢acYret hyl - phenyl ) -acryl ic
adhd efidday | of ethibetonfdubdg )of oraulal (Ighd lagsessbd dy sebsuting the

LG tR=0.96 mn. c) To a soluti

SEpaagp aymehote] ey A n ARt & o molse plim sepgyn o
ester (2.9 g, 13.3 mol) in nmethanol (70 M ), 2 N aq.
NaOH (35 ml ) is added. The suspension is stirred for

30 mn at rt. Methanol is evaporated and the aq.

solution is extracted twice wwth DCM The aq. layer is
acidified with 2 Nag. HCl and extracted twice with EA
The conbi ned EA extracts are dried over MgSH4,

f||tered and evaporat ed. The cr ude product IS

. I




acryhc acid (2.2 g) as pale yellow crystals; LCM: tR
= 0.83 mMm 1H NMR (D6- DMBO d 12 65 (s br, 1H), 9.92

W@ 2007060626 7. 66 (d, J = 16.4 Hz, 1H), 7.61 (s, PE#/IB26061H4388
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(d, J =16 4 Hz, 1H), 2.35 (s, 6H). Building Block B
a) To a solution of 3-(4-fornyl-2,6-d

i met hyl - phenyl )-acryl ic acid (2.2 g, 10.8 mvol) and
DIPEA (2.0 ni, 11.9 mmol) in,gthanol (80 ml_), Pd/C

(200 ng, 10% Pd, noistened with 50% water) is added.

TlF@rrﬁLH§ RJI? |‘B§ h@r'ihdténsWegﬁéI@ LWisMar shts ! TR abi AR ard Hé@éecpfn c|,‘113nate
for m xture is |tered over Celite and th

f iCPrt‘tFoéJ?% CPQd'téQi‘ép"&'%?éé h- Wd?ré‘sqyal?e and N Fed a6FRSS t& nrmal
aeat chilv/dng &iriakitlg etdr aBbedl isdiBetbdbefbheats 9anhsd X hradek drug

i's washed on ith 1 N ag. HCl and once with brine,
BB elp N EORob; 7 SibBgieshh SCRISR cufiec, AdbipeFematology
3sydehnyBax Yeinbytcs2z@rictl, Swddighd)phenyl ) - prop ionic

acid (2.2 g) as a pale yellowresin; LCGCMs: tR = 0.71

T 4 P BRI 25 g 550 Sigeingt Foslgs: B gegomed by

aanalysi® 6Dvargncel (AN OWi) L)Slrhg}SmUﬂtciac(Sm%it) @20 thﬂ_$tudMit®Jewman-

KOS Bl i BUROhsRPEFES) N FubblfeSsidriadd dfko e <

i .08vaporated and the crude product is purified by CC

on silica gel eluting with DCM cont ai ni ng 8% of

met hanol to give

3As4arf gxampple2Tabldi3rebdwd theheffsdt Jonplyophodite cagitel § 804ter oral

?%ém%ﬁ@ﬁ gﬁloz&é/’kgsof Eﬁob@gﬁﬁﬁaﬂgg p?ésls,emllﬁig?n%% %r&otenswe
2Fjale Yisi@-ratsgs opmpamel)tp azrag o ponglaire@py witByehide wgly-

Bl ock C 3-(2-Ethyl-4-fornyl-6-nethyl-phenyl)-acrylic

acid is prepared in analogy to Building Block A
L&aklL:2:tR = 0.87 min; 1H NVR (CDCI3) : d 9.98 (s, 1H),

7 . I#H), 7.59 8s, 1H),

; §a@b?3ndfr5*§.gﬁh Lmbhoé%@/couﬁts 0. %, H)H?
2142 (s, 3H), 1.25 |(t, J =67+8%Hz, 3H). Building Bl ock
(2=tEthyl=4-fornyt=6=nethyt=phenyt) - propi oni ¢ aci d

is prepared in analogy to Building Block B starting
fromBuilding Block C, LC-Ms: tR = 0.86 mn; 1H NWR
(CbCl'3) : d9.93 (s, 1H, 7.58 (s, 1H, 7.53 (s, 1H),

3.1 1-3.04 (m 2H), 2.75 (q, J = 7.6 Hz, 2H),

2.56-2.50 (m 2H), 2.43 (s, 3H), 1.28 (t, J = 7.6 Hz,
3H). Internediate 1 A solution of
1-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydro-benzo[c]thi
ophen-1 -yl)- ethanone (400 ng, 1.69 mmuol),

3-(4-fornyl -2, 6-di net hyl - phenyl )-propionic acid (41 9

ng, 2.03 mmol) and NaOH ( 1 .7 g, 42.5 mmol) in

methanol ( 1 7 nL) is stirred at 750C for 75 mn

before it is diluted with 1 N ag. HCl and extracted
twice with EA. The organic extracts are dried over

MySO4, filtered and evaporated. The crudeproduct is
purified by CC on silica gel eluting with DCM

cont ai ni ng 6% of nethanol to give
3-{4-[3-(3-ethyl-5,5-dinethyl-4,5,6, 7-tetrahydro-benzo
[c]th iophen-1 -yl)-3-

oxo- propenyl ] -2, 6-di net hyl - phenyl }-prop ionic acid

(620 ng) as a pale yellowsolid; LCGMs: tR = 1.17 mn;

[ MF1] = 425.34; 1H NVR(CDCI3) d 7.68 (d, J = 15.8 Hz,

1H), 7.28 (s, 2H), 7.27 (d, J = 15.8 Hz, 1H), .3.1 8
(t, J =7.0 Hz, 2H), 3.06-2.98 (m 2H), 2.78 (q J =
7.6 Hz, 2H), 2.54-2.48 (m 2H), 2.39 (s, H) 2.34 (s,
2H), 1.58 (t, J =7.0 Hz, 2H), 1.32 (t, J = 7.6 Hz,
3H) Internmedi ate 2A A sol ution of
1-(3-ethyl-5,5-dinmethyl-4,5,6, 7-tetrahydro-benzo[c]thi
ophen-1 -yl)- ethanone (143 ng, 0 606 nmol) and
3-(2-ethyl-4-for inyl-6-nmethyl-phenyl)-prop ionic




acid (200 ng, 0.908 mml) in ethanol ( 1 5mM_) is
treated wwth 5 N HCl in isopropanol (3 m ). The dark

whe@moctoe@ct i on m xture is stirred at rt for 3POT/IRA0e054388

10

15

20

25

at 500C for 48 h before DIPEA (4 m _) is added. The
solvent is renmoved in vacuo and the crude product is
purified by prep. HPLC (G om Sil 120 ODS-4-HE, 30x75
mm 10 nm acetonitrile/waters(0.5% HCOOH), 10%to 95%
acetonitrile) to give 3-{2- etﬁ -4-[3- (S-ethyl -

N iRt hyWy-t et rahydr o- benzoththiophen4

-yO S- oxo- propenyl | -enet hyl - phenyl j-propiont acid
ethyl ester (157 ng) as a yellowoil; LCGMs tR = 1.27

M1 NA cbl?rfﬁéﬂmd:se‘ﬂ&Yed‘lf%m fﬁeeng@@bcﬁ{s%tlﬂ@éf BRbHéARbf @fe Formula (1),

1-(3-e erl , 6, 7-tetrahycl ro-benzo[c]th

i ophen-1 yI) et hghone (200 , 0.846 mmvol) and

3-(2- gf V henyl )-acrylic acid (203
ng, 0.93 \ apolic/ NaOH (8 ml _, 10 g NaOH
in 100 m : ' ' at_gt for 3 h before it
is careful idifi by adding 2 N ag. HC .
The m Xt ug 5 with DCM and the

organi c exy LR wat er and bri ne,
dried over \WWgsSO , filtered And ev@bbhdﬂéﬁ*%?ﬁéﬁtﬁﬁh%H
product i/ grystallised fréth acetonitrile (40 M ) to
give 3-{2-ethyl-4-[3-(3- eth¥l-5 5-
di met hyl -4, 5, 6, 7- tetrahydf@'ﬂﬂﬁ%a[c]thlophen 1
-yl ) - 3-oxo- propenyl ] - 6- net hyl phenyl j- acrylic acid
(2§2ﬁﬁg) as yellow crystals. Fromthe nother liquor a
&6 crop (29 ng) of product can be obtained after
purification by prep. HPLC (Gom Sil 120 ODS-4- HE
3Qx%75 cet an ile/water (0.5% HCOOH), 20%
8 Go o DR 1RGSR ST S0 i, (L] 2
437 31 . Internediate s

SR R SR b ki Bk GPnfloged | MLyl - 4,5, 6.

1 yI) propenyl ] - phenyl }-acrylic acid is prepared from

LB Fertefrbd SRR ol Eoqiony, or hajonen:

3- (2 ethyl 4-fornyl - 6- met hyl phenyl )- acrylic acid in

a tR=1. 1 7 mn;
ﬁﬁ)‘%s %A@%@eﬁémﬂ%( t%(ﬂa%%ewsd 7.97 (d, J = 16.4
Hz, 7.68 (d, J = 15.2 Hz, 1H),7.33 (s, 2H), 7.28
( 6.13 (d, J = 15.8 Hz, 1H), 3.16
(?‘,ﬁ %’riseﬁsoﬁﬁz%eﬂm, 2.77 (q, J = 7.6 Hz, 2H), 2.41
(s, 3H), 2.39 (S, 3H), 2.32 (s, 2H), 1.57 (t, J = 6.4
6 Hz, 3H), 1.00 (s, 6H)
rﬁﬁEéﬁgﬁﬁéﬁiﬂﬁ&&ﬂnﬂhyd%xﬁ
3-{4-[3-(5,5-Dinethyl -3-trifluoronethyl-4,5,6,7-tetrah
yméhs@ﬁﬁ%r%érﬁé RRISN, RE i i a%rdltlon represent hydroxy;
oxo- propenyl ] - 2- et hyl’- 6- met hyl - phenyl }-propionic acid
ethyl ester is prepared in analogy to Internedi ate 2A
shag&@ggngbonrscaffold F and Buil ding Block D; LC ME:
= 1.29 mn, [M1l] = 506.68. Internediate 5
3 {2 6-Di wethyl 4-[3-0x0-3-(3,5,5-trinethyl-4,5,6,7-te
t nphyesenkenarol; éhd hi ophen-1 -
yl ) -propenyl]-phenyl}-acrylic acid (570 ng) is
obt ai ned by condensing Scaffold D (415 ng, 1.87 muol)
Wirt dasBuh tepré@enB nekedB if 38ditidronepAes8dt ol ) i n anal ogy
to Internediate 2B; LCMS: tR=1. 1 7 mn, [M 1] =
409.21 . Exanple 1To a solution of
3-{4-[3-(3-ethyl-5,5-di nethyl-4,5,6, 7-tetrahydro-benzo
[c]thiophen-1 -
yl) - 3-oxo- propenyl] -2, 6-di net hyl - phenyl } - propi oni c
acid (610 ng, 1.44 mol) and DI PEA (204 ng, 1.58 mmol)
in ethanol (30 im ) is added Pd/C (300 ny, 10% Pd,
noi stened with 50% water). The slurry is stirred at rt
for 18 h under 1 atn1FQ The nrxture |s flltered and

T o " . T 1 — o,



prep. HPLC (G om Sil 120 ODS-4-HE, 30x75 mm 10 mm
acetonitrile/water (0.5% HCOOH), 20%to 95%

wa@e®vosickei |l e) to give PCT/IB2006/054388
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3-{4-[3-(3-ethyl-5,5-dinethyl-4,5,6,7-

t et rahydro-benzo[ c] t hi ophen-1

-yl)-3-o0xo-propyl]-2, 6-di net hyl - phenyl } - propi oni c acid
(460 nmg) as a colourless Iyophilisate; LCGMs: tR = 1.

15 min; [M1] = 427.40; 1H NVR (CDCl 3) : d 6.91 (s,

2l sﬁté&'\ﬂel% ddenBEdmplexetdf 6Gsh Gbn'époﬂn@s Hz, 2H),
2.53-2.46 (m 2H), 2.32 (s, 6H), (s, 2H) 1.54

(t, J:7OHz 2H), 1.28 (t, J = 7.6 Hz, 3H), 0.97

(2, A@b%ﬁo@t%ﬁéb@ilr% ta)clal@ 1awﬁ@(|emtm‘0r@pl@fsents an ethyl group.
3-{2-et [3-(3-ethyl-5,5-d

i met hyl - 4 5,6, 7-tetrahydrobenzo[ c]thiophen-1

- Bl A-c3mpandpdcepeimg tbcimat WibrephRmeblesprite pirmdsthy gastipd
ethyl ester ( 1 53 ng, 0.328 mvl) in ethanol, Pd/C

(80 my, 10% Pd, noistened with 50% water) is added and

t BeArcespbiindgrcsidiig ty cigtm gt whereth Rt repteséiats at@idorametyl gloup.
bar of H2. The reaction mxture is filtered and the
filtrate is evaporated. The crude product |spur| fied

b. Ar @pmpddRt @ct@dimg:t8i dny 1@ 6DSaihsHE o 30wTiBreimTR? t€prasants a

SRS i © =

(3-ethyl -5, 5-di nmet hyI , 6, 7-tetrahydro-benzo[ c] thiop
han-,1 t p vl [

% A e?rﬁé un% %’3&& gw %negﬁﬁ cg%,grs 2534 S\/\g]%FegIP ch}e%sents
tIRydfogerQ@anﬁ anﬁ%l@presem% 48lkylb) A sol ution of
3-{2-ethyl-4-[3-(3-ethyl-5,5-d
i methyl -4,5, 6, 7-tetrahydrobenzo[ c]thiophen-1

_ I H c@mpsienchraspyring- te Creem @ywh@ﬁ@rﬁﬁ andR‘opiesanta methdl group.
ethyl ester (92 ng, 0.196 mmol) in ethanol (2 nl) is
treated with 2 Nag. NaOH (2 nlL). The solution is
sBi ACemPaYNc 2CCpiing1ioj¢iaia BoWBCTEHER SHIAR HEPieseMERHRERM Irayp-
vacuo. The residue is dissolved in 2 N ag. HO, and
extracted with EA. The organic exjract is washed with 4
bPi ACOMPPIRHAGSFENININARERM 6, fhptelt BareprreaiFap el kdoyr and R
g'rééf?eé’e'n{szarﬁéth Wlgrdtyd 3- (3-et hyl - _

di nmet hyl , 7-tetrahydro-benzo[c]thiophen-1
-yl) - 3- oxo- propyl] 6- met hyl phenyl j - propionic acid as
aﬂoam&rlftfb%ﬁd Sdébd)ldm Lic- Ay orieqof:clérmsh Go M, Avherdfh 18?2 Fepresents

ﬁyldroggq RZIFIQpI\rIgngeréW n‘mﬂﬁoxy gro,u@ reprefe@tslqzch?oz&ly atom.
266(q,J:76Hz 2H) , 256 48(m2H) 2.36 (s,

BHE A %oml_qgn n@l%clc;grglngélto(qn(/t <3ne_of7clélm|_§z1 té)—‘f)z':"?’@%{ﬁﬁ% r(egresents
Thy@rog@i WRirgresdnts a methyl group, and R? represents a chlorine atom.
3-{2-ethyl-6-nmethyl-4-[3-0x0-3-(3,5,5-tr

i methyl -4,5,6, 7-tetrahydrobenzo[ c]thiophen-1

yl2) Apcameout] aqebeing }o any yinke cofaciaichs( 1 nd erinadicagie ¥, and R°

%ntﬁ))ﬁgg%nmml) and DIPEA ( 182 ng, 1.41 mmol) in

e{eﬁoa% e (340 ny, 10% Pd, noistened with 50%
water) is added and the resultlng slurry is stirred at
50,0€ § 1 h 0

pap e bad B tordaifa Fnelln niBBSFlp BIR RcBlesens
500C under 10 bar of H2. The reaction mxture is
filtered and the filtrate is evaporated. The crude
product is purified by prep. HPLC (Gom Si| 120

ODS- 4- HE, 30x75 mm 10 mm acetonitrile/water (0.5%
HCOCOH), 20% to 95% acetonitrile) to give

3-{2-ethyl -6-nmethyl-4-[3-0xo0-3-(3,5,5-t

pret hyl -4, 5, 6, 7-t et rahydr obenzo[ c]thi ophen-1

-yl )-propyl]-phenyl}-propionic acid ( 1 54 ng) as a
colourless foam LC-Ms: tR=1. 1 5 mn, [M1l] =
427.30. Exanple 4

3 {4 [3 (5 5 D| rret hyI 3-tri fluoronethyl-4,5,6,7-tetrah



Exanpl e 5
3-{2,6-Dinethyl -4-[3-o0x0-3-(3,5,5-trinethyl-4,5,6,7-te

W0 e@hparoes benzo[ c] t hi ophen-1 - PCT/IB2006/054388
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yl)-propyl]-phenyl}-propionic acid (430 ng) is

obtained starting fromlinternmediate 5 (548 ng, 1.34

nmol ) in anal ogy to Exanple 3; LGMs: tR = 1. 13 mn;

[ MHr1] = 413.34; 1H NWR (CDCI 3y : d 0.97 (s, 6 H, 1.53
(t, J =6.7 Hz, 2 H, 2.28 (s, 2H) 2.32 (s, 6H), 2.33
(34. ﬁﬁbmpaurﬂﬁa&oﬁﬁndf@clﬁmWB whelsn A-r88ret&Ats 4, Bid m represents
2.99-3.1 0 (m 4 H) ,691(s 2H)Exarrp|e6:GTg
aésay to deternmi ne EC50 val ues GIPgS bi ndi ng assays

are performed in 96 well mcrotiter plates (Nunc,

5 in a final volunme of i ng nmenbra

é gr"&fﬁp%%d Bgcories Eoe‘?”ys"'&ﬂzg@g‘ﬁ i tor@c [AAm r%‘?ﬁ&ﬁts 1,
Saaﬁmah@ﬁépéméseﬁsﬁmo@ondl tions are 20 mM Hepee
(Fl uka, 54461), 100 mM NaCl (Fluka, 7 1378), 5 n
MyCl 2 (Fl uka, 63064), 0.1 % BSA (Cal bi ochem 126609),
1 16\A CIRpqUBidgataordBg td cRif) 15,AviaYeiDMSEpicebntka, 41644),
50 pM 35S-GIPyS (Anmersham Bi osci ences, SJ1 320). The
pHis 7.4. Test conpounds are dissol ved and diluted in
100%\%@0&@ apc@dingdollzay eneadf damm it @rperatareie RorepBBents

anliklert 3o B el 9% ARG, “350Y  Ton of 0 i o

358—GTPyS the assay is incubated for 1 h at rt. The

AIBN obob HIUBAE Bl 318Ic8o0fort S AR BBI00 ot

usi ng &{4«kte- dhfaﬂ‘ﬁé')sdlmetf‘fyr@mG%wkrah!ﬁrBrbem[@ﬂﬂwb?n -Aryd)-3-oxo-

23| %6?2??%%9' BRSO A5, The bott om and., af ter

addi t |fbh4 IBf (5 2divethiyl- Hr6|8@rqmﬂ%4@%%mygpd§ﬁkﬁﬁlmhen 1-

oL, qer
w@ﬁg’ﬁé‘% r%@@ &ﬁg]e %Ethygﬁ%ﬁﬁg@ c;rrtzkga(%/'\n@lt[) h a TopCount
f r om Fabkelhd-63meswy|- ’érf?c@@ -3£5BOrtemegl-48RcelRtrARMI &N of

QLR B0 pﬁ@py%?%&?'ﬂ%;’??*hﬁ“‘eﬂ ROl by o

9S

subt r atid- ﬁtgylrfgi%* (Spélet-PicdiBe Ry -t 6f7rE9¥rﬁhw€PﬁanZ%¢]Wmm@n 1-
3BUo-PoRY LB etng - pritdy BR3P Caci¢Pm bound to the

Wﬁlsgrﬁe?elﬂmpl at?eh’%litr)r tl\wle presnencce of 10 mMMof S 1P.

Non-specific binding is the amount of binding in the

ahg en%nﬁouaa a@l@rarngttol cn'arrnhe vﬁﬁararé 3- '{an@Jdﬁznelhﬁhq%be@ers 5,5-
EC50val ue of ound of the present |nveew'ﬁgr on.

EEEBWM]%GM%”%P rRNFelgl iR gl K PioB Y RE tFH%IO”'C acid,
descri bed above. Table 1. Exanple 7 : Assessnent of In

Op Effi cac e efficacy of the conpounds of Fornula
(P ShiysERelich By onsiEn PG G SRR Fagroing (8 Ay She of
Iwaiphmr:}d eSa@f 4 pharafagbutreing aiceptableicaniedf 3 to 30 ng/ kg
of a conpound of Formula (1) to nornotensive nale
Wstar rats. The animals are housed in
cl2il mat esmggdundl eioedrdtngnnbi amyonae wif tdfaias 112 tdh-1bj ght/ glearkaceutical
d¥C| e, .and have fre ge@s t 0. nor rat chow and

R?%t'onv%ct‘:%rd'”gé?(%‘d“ or et 2d” '§?oFe and 3, 6

and 24 h after drug admnistration. Full blood is

j t v t.ql

gygjr“s‘é ggc%g@t%p@és%c%%n¥§o &%Mé’qde A ng?_t8 AR tﬂ{\é}?ejo@ranon
ppeaemnaemlawtlnwawm@swbn Sbrathespneczmtloarral Yeawealr of diseases or
p ANOVA) - usi ng
St% gst]:)% QSSQ{%%Q?’% aoﬂv c}gql[%ﬁrﬁ@feesc}[snt Newran- Keul s
procedure for nultlple conpari sons The null hypothesis
is rejected when p < 0 05. As an exanple, Table 2
shows the effect on | ynphocyte counts 6 h after ora
adm ni stration of 10 ng/ kg of a conpound of the
present invention to nornotensive



mal e Wstar rats as conpared to a group of aninmals
treated with vehicle only. Table 2 :Clains 1. A

W@ eoopoonsds sel ected fromthe group consisting OPCT/IB2006/054388
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t hi ophenes of the Forrmula (1), Formula (1) wherein R1
represents nethyl, trifluoronethyl, or ethyl; R2
represents hydrogen, d -4-al kyl, nethoxy, or hal ogen;

R3 represents hydrogen, d -4-4al kyl, G -4-al koxy, or

hal ogen; R4 represents hydrogen G . 4-al kyl, or

hal ogen; R5 represents hydr ogen; R6 represents

hydr ogen or dr ox in case R represents hydrox

éﬁ aa%@e‘? Hing & F@’é%r’rtz TRY HEgX G venyon op rge ty)dlse?ﬁes or

r @@b@%&ﬂ%@le&e@ﬁro]n tRNGroup JoASIStNY b Ryj&eEen oS trhnspﬂamadiﬂ organs
ddi t i resent land salts as vveII é(sov

cé &% ”815’ ChNeBhdgithd@ncsas, goraeBidn '%c%&d?rﬁbis host
tds@h@;srrbﬂougmh@b@utnbﬁjstérﬁpwls&am@mﬁat@hhﬂutogﬁmupe syndromes

d accord to cla resents
e L e SN S S e S
V\/ae r&ohn'KUigeape emeniiserativier cdlitis opsnmtubybscgradu pB.I’thEtIS tAyroiditis

oun cording to.any one. o

AR B s e A BRERiD gt ol ahersRs s gy i,
r epmjersainitis,h gdmoaiés;. asthmaA tgman odinbetes;c poghinigetioas aaytoimmune
0 c [

'd% %e lngfuﬁﬁgﬁgisﬁnéé%cn}f@v %EH [E%t n%)cr}lgﬁgﬁ O%JFMIQE%%%HS solid
acaoreds ayl twooc hetasiadjs. wherein R3 and R4 represent a

met hyl group. 8 . A conpound according to claim 6
wherein R3 and R4 represent an ethyl group. 9 .

C@ﬁp@ﬂh@f agwuratndgctadiog & aysnevdisteens 1 R319 @pt@srﬁﬁpara@pn of
gt eQMBaI 'ﬂﬂ)ogﬁoﬁ GRS, {f@hﬁbh%lt{lg&%ugr sé'\%ralégents
co accor to any one of clarns 1 to 4,
V\,ﬁ@Ie@:eﬁ mmrélmesg@m Songidiingg edh, iINRBUOSpPRIS88ANES. acorticosteroids,
MRISARS Y  Riic fdgg%&aaﬁ&r&ﬁem&écm Cph.eﬁéree c?mmesllcytokme

A conpoun acco to any one of al s

WHEHDFS, F@O‘ﬂ@%feé‘gétﬁf QntHW%ﬁ and reReMPEBREYENS VQC%@rﬁyfpr the

gbﬂéx'/gntl(ﬁ]nGr R afnfit &% Edidcass I Q8drBEs2hRBiatkd- whh an activated
onpound according to any one of clains 1 to 11,

MT@W@”%SR@@nd R6 represent hydrogen. 13. A conpound

according to claim 12, wherein n represents O , and m

r Eresents 1.14. A conpound according to claim
r’éPﬁmﬂo%@pﬁe@Bﬂ@ heaﬂ*i%uﬁﬁqnéﬁF%gs%frﬁ“§pﬁe”e§5°f FSA( mula (1)

conmpound according@do any one of clainms 1 to 11,

wherein mrepresenfs 1, and Rg and R6 represent

hydr oxﬁ G 'uo accor d| ng to claim15, wherein
p represen¥ O/ 17.

A conpoud accqrding to any one of

claims 1 to wher ei n Ry esénts hydrogen, and R6

represents Qxy. 18. pund according to claim
SQAS st|ng of :

) LaHRT AbyeP OBz o

[c]th iopHen-1 -yIj-B-oxopﬁepyl]-
i met hyl - phenyl } - propi oni ¢ aci d;
Formula (ll)

wherein R', R?2, R®>, R* R®, R®, n and m are as defined in claim 1 for Formula (1),
and

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



3-{4-[3-(5,5-d inmethyl-3-tr
i fluoronethyl-4,5,6,7-tetrahydro-benzo[c]th iophen-1 -

W@ £J0786m@20- pr opyl ] - 2- et hyl - 6- net hyl - phenyl } - pr BEIT/BR006z054388
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acid ,

3-{2-ethyl-6-nethyl -4-[3-0x0-3-(3,5,5-trinethyl-4,5,6,
7-tetrahydrobenzo[ c]th iophen-1
-yl)-propyl ] -phenyl }-prop iopkc acid; and
3-{2-ethyl-4-[3-(3-ethyl-5,5-d

| BRE BXts 4 elbas/sdveht ediisléeese 8dae &nidbuhe@phen-1 -

yl ) - 3-o0xo- propyl]-6-nethyl -phenyl }-prop ionic acid.

19. A compound according to claim1 which is 3-{2,6-d
| 78t RdbmPodntserertedfiomm hegrodig ddieishivd 6f. thiophenes of Formula (I11)
NJ-tetra ydro-benzofclt?}ophen-i-yC>propyIj-phenyIJ-pr
opi onic acid. 20. A phajmaceutical_gonposition
conprising a'conpound aftcordi ng tdiany one of clains 1

for use as a
according to an
preparation of #&\pharmaceuti cal gonpositi ogdar’ t he
prevention or treatnent of di sefses or disorders
associ ated with an activaggehiiggupe system 23. The use
according to claim22 for the prevention or treatnent
of di seases or disorders selected fromthe group

CQUASHeRt RNARZOR?, AH ¢ lak O 8s 8dfinkh ANSRRNIRFoRhUANS apbCh as
i dney, liver, heart ung, pancreas, cornea and skin;

k |
giRarerresanty Bckpasn. eltwhekyl of Biightylabout by stem cel |

transpl antati on; autoi mmune syndrones i ncl udi ng

rhe toi d thritis, I tiple sclerosis, inflamatory
b at Pl ascuellas Solent SR xssre! Sudh BROlnd g ul cer at i ve

colitis, psoriasis, psoriatic arthritis, thyroiditis
such as Hashinoto's thyroiditis, uveo-retinitis;

at opi ¢ di seases such as rhinitis, conjunctivitis,
dermatitis; asthnma; type | diabetes; post-infectious
aut oi nmune di seases including rheumatic fever and
post-infectious gl omerul onephritis; solid cancers and
tunor netastasis. 24. Use of a conpound according to
any one of clainms 1 to 19 for the preparation of a
phar maceuti cal conposition for use in conbination with
one or several agents selected fromthe group

consi sting of imunosuppressants, corticosteroids,
NSAI D s, cytotoxic drugs, adhesion nol ecul e

i nhi bitors, cytokines, cytokine inhibitors, cytokine
receptor antagoni sts and reconbi nant cyt oki ne
receptors, for the prevention or treatnment of diseases
or disorders associated with an activated i mune
system 25. A conpound sel ected fromthe group

consi sting of thiophenes of Formula (11) Fornmula (I1)
wherein R, R2, R3, R4, R5, R6, n and mare as defined
inclaiml for Fornmula (1), and R7 represents
hydrogen, nethyl, ethyl, or tert-butyl;and salts as
wel | as sol vent conpl exes of such conpounds. 26. A
conpound sel ected fromthe group consisting of

t hi ophenes of Fornula Formula (l111) wherein Rl, R2,

R3, and R4 are as defined in claim1 for Forrmula (1),
and R7 represents hydrogen, nethyl, ethyl, or
tert-butyl; and salts as well as solvent conpl exes of
such conpounds.

a compound
2_£8r the




